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bcd efghcdidjkd b clldgmnmcfj o pngd jcqrm onl lcd lqrhcds hcqr idofgkdj clm frjd kcd igfsngmcid
tjmdglm pumvuji ujk dwvdhhdjmd xdmgduuji y kcd cqr kugqr znjl {n|} ujk ~kd �c| |dg| njj
dg�nrgdj rn�d � ~ l clm �nu| cj �fgmd vu �nlldj y | cm odhqrd| �jmdgdlld y lqrng�lcjjcidg {gcmc�
ujk njgdidjkdj {f| |djmngdj ujk �gnidj lcd jdud �kddj ujk �dknj�dji pnjid � dihdcmdm y
� dgdcqrdgm ujk cj crgdg �cdhgcqrmuji idlqr png�m rn� dj �

�u kdj jnqrrnhmcilmdj ~ cjkg puq�dj idr pfgdj � pug | cqr kcd� djcidj kdg ~jk}rnld y cj kdg
kdg �dknj�djnulmnulqr | cm |dcjdj xdmgdudgj jcqrm jug c| |dg cjmdjlcedg ujk �gdc�dg�
ougkd y lfjkdgj hdmvmdjkhcqr kcd �fg| dcjdl � cji��fji �}cdhl njjnr| � bdg xnhhodqrldh
ougkd lqrjdhhdg ujk lqr png�dg y � dkdg �dmugj �gnqrmd dcjd jdud �ngcnmcfj cjl �}cdh ujk �gnqrmd
lf knl �}cdh u| bc|djlcfjdj jnqr efgjd � x cl knjj lqrhcds hcqr dmonl efg ujl hni y onl o cg
vu �j�nji jcd dgongmdm r pnmmdj �

�d� dj |dcjdj xdmgdudgj rn� d cqr cj e cdhdj njkdgdj �dglfjdj cjmdgdllcdgmd �dl}g pnqrl}ngm�
jdg id�ujkdj y kcd | cg | cm �nm ujk �nm y b cl�ullcfj ujk rch�gdcqrdg {gcmc� vug �dcmd lmnjkdj �
� cq� � lrdg y � cgcn| xumm y � c| �dgjnjkf y �fld� enj �djn�cmr y ~lmrdg { pfjci y �dmdg {gnuld y
� gmrug � dgcj y tod �d�hd y � nml �ffmr y �f�dgm enj �ff�y � jm� d �fskdumlqrdg y � cqrndh
�qrcdrhdj y �ngh �fidh ujk � pugidj �dkd� cjk � �rjdj nhhdj | pfqrmd cqr rcdg knj�dj � �njv
� dlfjkdgl � cq� �lrdg � pug rch�gdcqrd b cl�ullcfjdj pu�dg �mmcmukdl � � cgcn| xumm knj�d cqr
� pug ecdhd cjmdgdllnjmd �gnidj ujk {fggd�mugefglqrhpnid � dc| �dldj kdg ~jkedglcfj �

�dg kdg � dcjuji clm y u| dcjd b clldgmnmcfj vu lqrgdc� dj y �g pnuqrmd | nj �jug� kcd
knvuidr pfgcid xdin�uji y � hdcs ujk dwvdhhdjmd xdmgduuji y rnm jcd dcjd lfhqrd idlqrgcd� dj �
� cdhd �gdujkd rn� dj | cg cj k cdldg �dcm nu� ujmdglqrcdkhcqrlmd �gm ldrg idrfh�dj y rn� dj
lcqr f�m edglm pnjkclhfl n� dg idkuhkci edgo cggdjkd ��rnjkhujidj pu�dg � cjiucjd y �oddm� ujk
{ pnjiugurl njidr pfgm y | cqr kdl ��djkl | cm efgv puihcqrd| �gfe cnjm edglfgim y fkdg | cqr dcj�
�nqr ef| �f| }umdg vu| ~lldj cjl �ujmf � cllf fkdg kcd � hmd �uj�m djm� purgm y of lcd knjj
� dgdcmo chhci | cm | cg n| �gdldj lmnjkdj � � pug crgd �gdujklqrn�m | pfqrmd cqr crjdj nhhdj rcdg
knj�dj � �fld� enj �djn�cmr y � c| �dgjnjkf y � cqrndh bfgjn y � jjdmmd �u�o cdk y � cgcn|
xumm y �rcdgg� bdqhdgq� y �ngh �fidh y bnjcdh ujk �gnqcdhn �fllc y � nw �qruhvd y � �� � �u}} y
�dmdg { gnuld y �fjc �udhhl y �d�nlmcnj � pfldg y xdmmcjn xnudg y � jm� d �fskdumlqrdg y tod �d�hd y
� pugidj �dkd� cjk y �rgclmcjd �m pfq�dgm ujk �hcedg �rgclm �

bnl �� � clm � pug | cqr c| �nu�d kdg �nrgd vu dcjdg vodcmdj zdc| nm idofgkdj � �qr | pfqrmd
�gf� � �frgdg knj�dj y kdg ecdhd �nrgd hnji | dcj �gf� d�mhdcmdg ong y ujk lmdml dcjd odgmefhhd
�dgmgnudjl} dglfj � pug | cqr idodldj clm � � cm tod �d�hd edg� cjkdm | cqr kcd ~gcjjdguji nj
dcjd � nrgdhnjid �gdujklqrn�mhcqrd ujk njgdidjkd �uln| | djng� dcm � �j dcjdg efj �gcmclqr�
lqro pn� clqrdj zu|fg kugqrldmvmdj �m|fl}r pngd rn� d cqr efj cr| ecdh pu�dg �d| njmc� ujk
�gni| nmc� hdgjdj � pfjjdj � znjl {n|} rnm |dcj b clldgmnmcfjlefgrn� dj pu� dg e cdhd �nrgd
ujk pu�dg ujmdglqrcdk hcqrd �rd|dj�dgdcqrd r cjodi � dihdcmdm y c| |dg f�dj � pug jdud �kddj y
� cl dl knjj lqr hcds hcqr kcd � fknhcm pnm ldcj lfhhmd � � dcj �dglm pnjkcl efj �d| njmc� clm kugqr
ldcjd �d| cjngd ujk �fgmg pnid injv djmlqrdckdjk id}g pnim ofgkdj � �fg nhhd| n�dg k cd ecdhdj
�mujkdj y kcd dg |dcjdg xdmgduuji ido ck|dm rnm y rn� dj kcdldl �dglm pnjkcl lmng� � ddcj�usm
ujk edgmcd�m � �qr lqr pnmvd | cqr ldrg ih puq�hcqr y ujk � dmgnqrmd dl nhl dcj �gcechdi y dcjd lfhqr



cjmdjlced ujk dwvdhhdjmd xdmgduuji dg�nrgdj vu rn�dj y ujk �gdud | cqr ldrg pu� dg dcj edg�
mgnudjlefhhdl �dgr pnhmj cl y knl nul k cdldg �uln| | djng� dcm rdgnul djmlmnjkdj clm � � pug ldcjd
f�m �g pn�mdvdrgdjkd �u�f}�dguji ujk ldcjd �flm�ngd �dcm | pfqrmd cqr znjl {n| } jf qr dcj| nh
injv � dlfjkdgl knj�dj � ~kd �c| |dg| njj rn� d cqr lmdml nhl dcjdj �gdckdj�dg kdg �d| njmc�
dghd�m � ~ l clm dcjvcingmci | cm odhqrdg �hdw c� chcm pnm ujk �dumgnhcm pnm dg edglqrcdkdjlmdj �d| nj�
mc�mrdfgcdj ididj pu� dglmdrm � � cm ecdh � cmv y idkuhkcid| �ur pfgdj ujk lfofrh lqrng�lcjj cidj
o cd dg|ujmdgjkdj {f| |djmngdj rnm dg | cg knvu edgrfh�dj y | dcjd �jmucmcfjdj vu lqr png�dj
ujk | dcjd �kddj ldh�lm� do usm vu edgo cg�hcqrdj �

b cdld b clldgmnmcfj clm |dcjdj ~hmdgj ujk |dcjdg �qrodlmdg �hnukcn ido ck|dm �
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µ ¶ ··°±¡³¸ª¤ ¯± ¹ ±²¡º´¯»¼ ½±¢² ´¯´±¢¡º¤ ¡¢² ¹ ±²¡º ¾¦¿ ±°² ´¢¡¯´±¢ À
Á �Â �fllc� hd ofghkl njnh�ldl f� |fknhcm� njk qfjkcmcfjnhl Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ä
Á �Á �fjkcmcfjnhl njk |fknhl cj qfjmdwm Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÂ

Á �Á �Â �mnhjn�dg � �fjkcmcfjnhl nl u} knmdl cj nqqdllc� hd qfjmdwml Ã Ã Ã Ã Ã Ã Ã ÂÂ
Á �Á �Á �do cl � �fujmdg�nqmunhl Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÅ

�fujmdg�nqmunh njk cjkcqnmced qfjkcmcfjnhl Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÆ
�ngcn� h� lmgcqm qfujmdg�nqmunhl njk qfjmdwm kd}djkdjqd Ã Ã Ã Ã Ã Ã Ã ÂÇ
�f| }ngnmced lc| chngcm� f� ofghkl Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÈ
bdfjmcq qfjkcmcfjnhl Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÇ

Á �Á �Z {gnmvdg � �dhnmced njk ignkdk |fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZZ
�dhnmced � fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZZ
�gnkdk � fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÈ
�rd �n| ngcmnj �ngnkfw Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÄ
�gnqmcqnh �j�dgdjqd Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÅÉ
�fjkcmcfjnhl nl c|}hcqcmh� fg dw}hcqcmh� |fknhcvdk ldjmdjqdl Ã Ã Ã Ã Ã ÅÊ

Á �Z b�� njnh�ldl f� |fknhcm�y qfjkcmcfjnhl njk | fknh lu� fgkcjnmcfj Ã Ã Ã Ã Ã Ã ÈÈ
Á �Z �Â �rd lmnjkngk b�� njnh�lcl f� qfjkcmcfjnhl Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÈÈ

�djdgnhcvdk nkedg� cnh ËunjmcÌqnmcfj �fg qfjkcmcfjnh ldjmdjqdl Ã Ã Ã Ã ÈÆ
�gdËudjq� el � |fknh ËunjmcÌqnmcfj Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÈÄ

Á �Z �Á �fllc� hd ofghkl njnh�ldl f� |fknhcm� cj b�� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÊÁ
{nl}dg � � gdqfjlmguqmcfj f� �do cl Í njnh�lcl f� qfujmdg�nqmunhl Ã Ã Ã Ã ÊÁ
�f�dgml � � gdqfjlmguqmcfj f� { gnmvdg Íl njnh�lcl f� gdhnmced njk ignkdk
|fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÊZ
�dugml � �jfmrdg gdqfjlmguqmcfj f� gdhnmced njk ignkdk |fknhcm� cj
b�� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Æ Â
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§ ¶   ÎÏ Ð°¡© ªÑ±°£ «±° ¯¸ª ¶ ¢¡º»¤´¤ ±« Î ªº¡¯´¬ª ¹ ±²¡º´¯» ÒÓ
Z �Â �fjmdwmunh kd} djkdjqd f� |fknh f} dgnmfgl Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÆÄ
Z �Á � fknh f} dgnmfgl njn}rfgcqnhh� gd�dg mf qfjmdwml Ô n Ìglm l�dmqr Ã Ã Ã Ã Ã Ã Ã Ä Â

Z �Á �Â �jjfmnmdk b� �l njk mrd hficqnh �fg| f� |fknhh� ËunjmcÌdk lmguqmugdl ÄÁ
Z �Á �Á �d}gdldjmcji qfjmdwmunh k�jn| cql cj b�� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÄÈ
Z �Á �Z �dhnmced |fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÉÉ
Z �Á �Å �dhnmced |fknhcm� njk |fknh lu� fgkcjnmcfj Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÉZ
Z �Á �È �qqdllcji f}nËud qfjmdwml Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÉÊ
Z �Á �Ê �fujmdg�nqmunhcm� njk eniudjdll Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÉÇ

Z �Z �jjfmnmdk b� �l njk mrd gd}gdldjmnmcfj f� qfjmdwmunh k�jn| cql Ã Ã Ã Ã Ã Ã Ã ÂÉÇ
Z �Z �Â �gumr qfjkcmcfjl �fg cjmdjlcfjnh b� �l Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÉÇ
Z �Z �Á �gumr qfjkcmcfjl �fg njjfmnmdk b� �l Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÂÉ
Z �Z �Z �dhh�fujkdkjdll f� d|�dkkcji �ujqmcfjl �fg njjfmnmdk b� �l Ã Ã Ã Ã ÂÂÇ
Z �Z �Å � jfmd fj b� � qfjlmguqmcfj �fg njjfmnmdk b� �l Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÁZ
Z �Z �È �qqdllc� chcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÁZ

Z �Å � fknh lu� fgkcjnmcfj Ô fg ornm �fu qnj njk qnjjfm kf o cmr �b� �l Ã Ã Ã Ã ÂZÉ
Z �Å �Â � fknh lu� fgkcjnmcfj gdhnmced mf jdinmdk njmdqdkdjm qfjmdwml Ã Ã Ã Ã ÂZÁ
Z �Å �Á � fknh lu� fgk cjnmcfj gdhnmced mf jfjÔujcedglnhh� ËunjmcÌdk nj�

mdqdkdjm qfjmdwml Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂZÅ
Z �Å �Z �rd hdw cqnh |dnjcji f� |fknh ËunjmcÌdgl njk qfjlmgncjml fj | ffk Ã ÂZÆ
Z �Å �Å � }gf� hd| �fg mrd njn}rfgcq nqqfujm f� |fknh lu� fgkcjnmcfjÕ Ã Ã Ã Ã ÂÅÆ
Z �Å �È � jfjÔngiu| djm nincjlm mrd njn}rfgcq nqqfujm f� |fknh lu� fgkcjnmcfj ÂÅÇ

Z �È � kcigdllcfj � � fknh lu� fgkcjnmcfj cj k cl� ujqmced qfjmdwml Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÅÄ
Z �Ê �u| | ng� f� �rn}mdg Z Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÆ Â

Ö Î ªº¡¯´¬ª ¹ ±²¡º´¯»¼ ½±¢² ´¯´±¢¡º¤ ¡¢² ¹ ±²¡º ¾¦¿ ±°² ´¢¡¯´±¢ Òµ
Å �Â ×� uhmc} hd Ø gdhnmced |fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÆÁ

Å �Â�Â ~}clmd| cq | fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÆÁ
Å �Â�Á �fjÔd}clmd| cq |fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÆÈ
Å �Â�Z �fjÔgdlmgcqmdk jfjÔd} clmd| cq | fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÆÊ

bdfjmcq Ù ÚÛÜ ÝÞßàá Üâã y Ù ßä Ýåá ßæ æâç áè Üâã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÆÆ
�fjkcmcfjnh hno l Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÆÄ
�gdlu}}flcmcfj }gf� dqmcfj njk �mgce cnhcm�� }gf� hd| l Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÇ Â



ccc

�fg| nhq� gdlmgcqmcfj cj kdfjmcq | fknh ËunjmcÌqnmcfj Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÇÇ
bdfjmcq |fknhl o cmrfum �fedgm� njmdqdkdjm qfjmdwm Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÄÁ

Å �Â�Å �fjkcmcfjnh jfjÔd} clmd| cq |fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÂÄÈ
Å �Â�È � fknh lu� fgkcjnmcfj o cmr jfjÔd} clmd| cq | fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÉÅ

Å �Á �jqfjlclmdjm |fknh �nldl � � �n| ngcmnj �ngnkfw njk �gnqmcqnh �j�dgdjqd Ã Ã Ã Á ÂÂ
Å �Á �Â �rd �n| ngcmnj �ngnkfw Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Á ÂÂ
Å �Á �Á �gnqmcqnh �j�dgdjqd Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Á ÂÇ

�f| }nmc� chcm� gdlmgcqmdk ujcfj Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÁÉ
�rfflcji n gdhdenjm njmdqdkdjm qfjmdwm y }gdldgecji qfjlclmdjq� Ã Ã Ã ÁÁÅ
zfo mf kdmdg| cjd nj n}}gf}gcnmd ×gdkuqdkØ qfjmdwm é ê �fg kdfjmcq
|fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁZÉ

Å �Z �jqfjlclmdjm |fknh �nldl �� � �fujmdg�nqmunh |fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁZÁ
Å �Z �Â �niudjdll njk engcn� chcm� f� qfujmdg�nqmunh njk cjkcqnmced qfjkcmcfjnhl ÁZZ
Å �Z �Á �fujmdg�nqmunh qfjkcmcfjnhl � �efck cji cjqfjlclmdjqcdl Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁZÆ
Å �Z �Z �fjÔd}clmd| cq |fknhcm� cj qfujmdg�nqmunh qfjmdwml Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÅÁ

�fjÔd}clmd| cqnhh� | fknhcvdk qfjkcmcfjnhl Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÅÁ
�fjgdlmgcqmdk jfjÔd} clmd| cq |fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÅÅ

Å �Z �Å � fknh lu� fgkcjnmcfj cj qfujmdg�nqmunh qfjmdwml Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÅÆ
� fknh lu� fgkcjnmcfj o cmr jfjÔgdlmgcqmdk �lc| }hd� lu�� ujqmced ldj�
mdjqdl Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÅÆ
� fknh lu� fgkcjnmcfj o cmr ×qfujmdg�nqmunhØ lu�� ujqmced qfjkcmcfjnhl ÁÈ Â

Å �Z �È �u| | ng� f� �rn}mdg Å Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÈZ

ë ì¡¥¦ª¢ª¤¤ ¡¢² ¬¡°´¡¿´º´¯» ±« ¤¦¿í ¦¢³¯´¬ª ¡¢² ´¢² ´³¡¯´¬ª ³±¢² ´¯´±¢¡º¤ µëÖ
È �Â �niudjdll f� jfjÔgdlmgcqmdk njk qfjkcmcfjnh |fknhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÈÅ

È �Â�Â �niudjdll el � engcn� chcm� f� jfjÔgdlmgcqmdk njk qfjkcmcfjnh |fknhcm� ÁÈÅ
�niudjdll njk jfjÔengcn� chcm� f� jfjÔgdlmgcqmdk | fknhl Ã Ã Ã Ã Ã Ã Ã ÁÈÊ

È �Â�Á �niudjdll f� jfjÔgdlmgcqmdk njk qfjkcmcfjnh d} clmd| cq |fknhcm� Ã Ã Ã ÁÊÉ
� | nmmdg f� ×| nw c| nhØ lc| chngcm� Õ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÊÉ
�j chhulmgnmced dwn|}hd f� mrd | nw c| nh lc| chngcm� n}}gfnqr Ã Ã Ã Ã Ã ÁÊZ

È �Â�Z �rd nl�| |dmg� f� qfujmdg�nqmunh kd} djkdjqd Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÆÉ
È �Â�Å �rd nl�| |dmg� f� qfujmdg�nqmunh kd} djkdjqd cj b�� Ã Ã Ã Ã Ã Ã Ã Ã ÁÆÇ

�rd nl�| | dmg� f� qfujmdg�nqmunh kd} djkdjqd njk rclmfgcqnh jdqdllcm� ÁÆÇ



ce

�fujmdg�nqmunh nl�| | dmg� njk mrd ldhdqmcfj f� n gdkuqdk |fknh �nld ÁÇÈ
È �Á î âïÙ ßæðäÔgdlmgcqmcfj f� qfjkcmcfjnh ldjmdjqdl Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ÁÄÇ

È �Á �Â �niudjdll njk engcn� chcm� f� qfjkcmcfjnhl njk mrd jfmcfj f� ñâïÙ ßæðä ÁÄÇ
È �Á �Á ��fg| nhh�� � �fjkcmcfjnhl njk idjdgcq ldjmdjqdl Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÉÁ

�djdgcq ldjmdjqdl � �niudjdll y engcn� chcm� njk gdhnmced |fknhcm� Ã Ã Ã ZÉZ
È �Á �Z �of ldhdqmdk n}}gfnqrdl mf idjdgcqcm� njk jfj| fjfmfjcqcm� Ã Ã Ã Ã Ã Z ÂÊ

�f| |fjldjld ~jmnch| djm Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Z ÂÆ
�fjkcmcfjnh bd�nu hm �dnlfjcji Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÁÁ
�f| }ngclfj njk b clqullcfj Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÁÇ
î âïÙ ßæ æä njk mrd hficqnh �fg| f� idjdgcq ldjmdjqdl Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÅÁ

È �Á �Å �fjmdwm kd} djkdjm jfg| nhq� cj mrd b�� njnh�lcl f� qfjkcmcfjnhl Ã Ã ZÅÇ
È �Z �fjkcmcfjnh engcn� chcm� njk mrd k�jn| cql f� kclqfugld Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÈÉ

È �Z �Â �jqgdnlcjih� el � kdqgdnlcjih� lmgcqm qfj� cqmcji qfjkcmcfjnhl Ã Ã Ã Ã Ã Ã ZÈÉ
È �Z �Á �gnjlcmce cm� gde clcmdk � �nhhnqcful �qfujmdg�nqmunh �nhhnqcdl� njk |fknh

lu�fgkcjnmcfj Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÊÆ
È �Z �Z �fjkcmcfjnh jfj|fjfmfjcq gdnlfjcji njk mrd k�jn| cql f� kclqfugld ZÆÉ

bd�dnlc� hd | fkul }fjdjl Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÆÄ
�ggdhdenjqd Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÇÁ
� cwfj b cn|fjk Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÇZ
�djiucj �gcjqc} hd Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÇÈ
�dn� �djiucj �gcjqc} hd Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÇÇ
bd�dnlc� hd �gnjlcmce cm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÇÄ
�gnkdk �fg| nhcm� Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÄÁ
�fj|fjfmfj cq cj�dgdjqdl o cmr jfjÔd} clmd| cq idjdgcql Ã Ã Ã Ã Ã Ã Ã Ã ZÄZ

È �Å �u| | ng� f� �rn}mdg È Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã ZÄÈ

ò ½±¢³º¦¤´±¢ §ÀÓ



e

óa_\ô ô �]õ\__a ]`

�didjlmnjk kdg efghcdidjkdj b clldgmnmcfj clm kcd �d| njmc� ujk {fjmdwmn�r pnjici�dcm
|fknhdg {fjlmgu�mcfjdj � �djmgnhdl �jhcdidj clm dl r cdg� dc y � pug dcjd �gdcmd bnmdj�nlcl c|
�r pnjf|dj�dgdcqr |fknhdg {fjlmgu�mcfjdj dcjd Úñö÷ âïÙ á � jnh�ld vu djmo cq�dhj �

� hl mrdfgdmclqrd �gujkhnid o pnrhdj o cg kcd efj {n|} ×ÂÄÇ ÂØ djmo cq�dhmd b cl�uglgd}g pn�
ldjmnmcfjlmrdfgcd ×b�� Ø� ~ cjd rdgnulgnidjkd ~ cidjlqrn�m kcdldg ld| njmclqrdj �rdfgcd clm
crgd gd}g pnldjmnmcfjdhhd {f|}fjdjmd cj �fg| dcjdg ~� djd kdg b cl�uglgd}g pnldjmnmcfj y dcjdg
b cl�uglgd}g pnldjmnmcfjllmgu�mug ×b� �Ø� ~ cj odcmnul o cqrmcidgdl �rngn�mdgclmc�u| kcdldg
�rdfgcd clm � dkf qr kcd igujkhdidjkd ~ cjlcqrm y kns kcd xdkdumuji jnm pughcqrl}gnqrhcqrdg � pnmvd
jug ujmdg xdg puq�lcqrmciuji crgdg {fjmdwmn�r pnjici�dcm nk pnËunm � dlqrgcd� dj odgkdj �njj �
~ cjd � dlfjkdgd �fg| kcdldg {fjmdwmn�r pnjici�dcm clm knl �r pnjf| dj lnmv pu� dgigdc�djkdg
njn}rfgclqrdg xdvcdrujidj vu l}gnqrhcqrdj ~hd| djmdj y kcd c| efgnjidrdjkdj b cl�ugl
dcjid� purgm o ugkdj � �d|dcjln| | cm kdg efj zdc| ×ÂÄÇÁØ djmo cq�dhmdj � chd �rnjid �d| nj�
mcql ×���Ø clm kcd b�� dcjd kdg dglmdj ld| njmclqrdj �rdfgcdj y kcd � pug kcdld � dlfjkdgd �gm
kdg {fjmdwmn�r pnjici�dcm dcjd �fg| nhd �d| njmc�mrdfgcd � dgdcmlmdhhmdj � ~ cj cid kdg vdjmgnhdj
njn}rfgclqrdj �r pnjf|djd y kcd c| �nr|dj kdg b�� ujk kdg ��� dg�f higdcqr � drnjkdhm
odgkdj �fjjmdj y lcjk kcd �jmdg}gdmnmcfj efj �gfjf| cjn ujk kdÌjcmdj {djjvdcqrjujidj y
kcd �jnh�ld efj �d|}ul y kcd �d| njmc� kdl � hugnhl y lfo cd �g pnlu}}flcmcfjdj �

  ¡¤ ø °±¿ºª© ²ª° © ±²¡ºª¢ ¾¦¿ ±°²´¢¡¯´±¢

bugqr kcd b�� �jnh�ld ËunjmcÌvcdgdjkdg {fjlmgu�mcfjdj hcd�dgmd {n|} ×ÂÄÇ ÂØ dcjd � pfluji
� pug knl �hnllclqrd �gf�hd| kdg lfidjnjjmdj ~ldhll pnmvd ×ÂØ � ùunjmcÌ�nmcfj o cgk nhl cjmdgj
k�jn| clqr y � dkf qr nhl dwmdgj lmnmclqr njnh�lcdgm � ~ cj �gfjf| dj y knl lcqr c| ��f}ul dcjdl
{fjkcmcfjnhl � dÌjkdm y �njj knrdg njn}rfgclqr efj dcjd| cjkdÌjcmdj � jmdvdkdjl id�ujkdj
odgkdj y odhqrdl c| �dlmgc�mfg kdl {fjkcmcfjnhl gdnhclcdgm clm � bnididj �njj dcj �gfjf|dj y
knl c| jnqr�fhidjkdj �nmv gdnhclcdgm o cgk y j cqrm njn}rfgclqr efj dcjd| cjkdÌjcmcdj � jmdvd�
kdjl id�ujkdj odgkdj y knl c| �dlmgc�mfg f kdg ��f}ul dcjdl {fjkcmfjnhl gdnhclcdgm o cgk �

×ÂØ �� n �ng| dg fojl ß èâñúáäy rd � dnml öÜ� û zd kfdlj Ím hc�d öÜ�

�f�dgml ×ÂÄÇÆ yÂÄÇÄØ k cl�umcdgm ü âñÜáý Üá Ù âèßæáï þÚåâïèöñßÜöâñy kcd k cdldg �jnh�ld o ckdg�
l}gdqrdj � xdcl} cdhd o cd ×ÁØ vdcidj y kns cj l} dvcdhhdj {fjmdwmdj dcj c| jnqr�fhidjkdj �nmv gd�
nhclcdgmdl �gfjf|dj nhl njn}rfgclqr vu dcjd| � jmdvdkdjl cjmdg}gdmcdgm odgkdj �njj y odhqrdl
lcqr cj dcjd| �f}nËudj� {fjmdwm y v �x � c| �dlmgc�mfg dcjdl {fjkcmcfjnhl � dÌjkdm � �uqr cj
�f� dgml Í b�� �jnh�ld o cgk ùunjmcÌ�nmcfj nhl dwmdgj lmnmclqr ujk cjmdgj k�jn| clqr �drnj�
kdhm y ofkugqr �mnjkngk� pnhhd o cd ×ÂØ �fggd�m dg�nsm odgkdj � ~ cj l} dvcdhhdg ÿúúâÙ Ù âèßÜöâñÛ�
Ù áðÞßñöÛÙ ÚÛ dghnu�m dl � dkf qr y cj {fjmdwmdj |fknhdg �u�fgkcjnmcfj o cd ×ÁØ � nmdgcnh nul
dcjd| f}nËudj {fjmdwm cj dcjd vui pnjihcqrd �flcmcfj vu ßúúâÙ Ù âèöáïáñy lfkns �gfjf| cjn
cj �|fknh lu� fgk cjcdgmdj� � pnmvdj njn}rfgclqr id�ujkdj odgkdj � pfjjdj � �dugml ×ÂÄÄÈØ dj�
mo cq�dhm dcjd nhmdgjnmcedj �jnh�ld y cj kdg � fknhf} dgnmfgdj nhl }g pnlu}}flcmcfjnhd �ulkg puq�d
� drnjkdhm odgkdj � � fknhd �u�fgkcjnmcfj o cd cj ×ÁØ �njj lf| cm frjd �d�ugl nu� dcjdj nhhvu
| pnqrmcidj ���f| |fknmcfjl|dqrnjcl|ul njnh�lcdgm odgkdj �

×ÁØ �� n �ng| dg fojl ß èâñúáäy rd � dnml öÜ� � Ü | cirm � cq� �nq� �
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�f�dgml Í ujk �dugml Í b�� �jnh�ldj kdg |fknhdj �u�fgk cjnmcfj �nlcdgdj nu� {gnmvdg Íl
×ÂÄÆÇ yÂÄÄ ÂØ �jnh�ld ïáæßÜöà áï ujk � ïßèÚöáïÜáï � âèßæöÜ �ßÜ� �u� kdg ~�djd kdg b cl�uglgd}g pn�
ldjmnmcfj Ìjkdm � dkf qr �dcjd b c�dgdjvcdguji vo clqrdj � dcl} cdhlodcld kdfjmclqrdg ujk d}cl�
md| clqrdg � fknhcm pnm ×lcdrd ×ÈØØ y f kdg cjkc�nmcedj ujk �fjmgn�n�mclqrdj {fjkcmcfjnhdj lmnmm �
~l clm knrdg nuqr jcqrm | pfihcqr y kcd njn}rfgclqrd bd} djkdjv dcjdl kdfjmclqrdj � fknhf}�
dgnmfgl gdhnmce vu dcjd| kdfjmclqrdj {fjmdwm vu ïá� ï �ßÛáñÜöáïáñy kdg dw}hcvcm kugqr kdj ef�
gnjidrdjkdj b cl�ugl dcjid� purgm ougkd y o cd � dcl} cdhlodcld cj ×ZØ kugqr kcd �rgnld �áïÙ ßñ
Üßý æßç � �qr hcds hcqr dghnu�m �dugml Í �rdfgcd �dcjd �jnh�ld | fknhdg �u�fgkcjnmcfj gdhnmce vu
dcjd| jdicdgmdj {fjmdwm ×ÊnØ y ujk nuqr kcd �fjmdwmudhhd bd} djkdjv dcjdl � fknhf} dgnmfgl
gdhnmce vu| efgnjidrdjkdj �n�mclqrdj {fjmdwm y o cd cj ×Ê� Ø y o cgk jcqrm �fggd�m dg�nsm �

×ZØ � qqfgkcji mf �áïÙ ßñ Üßý æßç y � nw Ù ÚÛÜ }n� mnwdl �fg rcl qng �
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b cd ùucjmdlldjv efj {gnmvdg Íl �jnh�ld ïáæßÜöàáï � âèßæöÜ �ßÜ clm dl y kns |fknhd �ulkg puq�d y
o cd v �x � Ù ÚÛÜ cj ×Å Ø jcqrm ld| njmclqr n|�ci lcjk y id| pns kdg mgnkcmcfjdhhdj tjmdglqrdc�
kuji vo clqrdj á� öÛ ÜáÙ öÛðÞ áïy èáâñ ÜöÛðÞ áï ujk �ðöïðÚÙÛÜßñÜößæ� � fknhcm pnm y lfjkdgj lcqr
�fjmdwmudhh nu� ujmdglqr cdkhcqrd �gmdj efj cjmdjlcfjnhdj �z cjmdgigujk�fjmdwmdj� Ô d} cl�
md| clqr ×ÅnØ y kdfjmclqr ×Å� Ø fkdg �qcgqu| lmnjmcnh� ×ÅqØ Ô � dvcdrdj y odhqrd kcd Ù âèßæá � ßÛöÛ
� pug kcd �jmdg}gdmnmcfj dcjdl ñáÚÜïßæáñ ×ujcedglnhdj Ø � fknhf} dgnmfgl � chkdj �

×Å Ø n � ×�ñ àöáç â÷ mrd nenchn� hd de ckdjqd yØ �f q�h ÙÚÛÜ rned �ddj mrd |ugkdgdg �
� � ×�ñ àöáç â÷ ornm mrd hno }gfe ckdl yØ �f q�h ÙÚÛÜ if mf � nch �
q � ×�ñ àöáç â÷ mrd }gdldjm lmnmd f� rcl jfld dmq �yØ �f q� h Ù ÚÛÜ ljddvd �

b cd �jnh�ld gdhnmcedg � fknhcm pnm o cgk cj { gnmvdg ×ÂÄÇ ÂØ kugqr knl {fjvd}m kdg � ïßèÚöáïÜáñ
� âèßæöÜ �ßÜ dgodcmdgm y cjl� dlfjkdgd � pug kcd � jnh�ld kdfjmclqrdg ujk �fjmgn�n�mclqrdg � fkn�
hcm pnm � �ïßèÚöáïÜá � âèßæöÜ �ßÜ cjefhe cdgm jd� dj kdg | fknhdj xnlcl dcjdj vodcmdj z cjmdgigujk�
l�fjmdwm y k cd lfidjnjjmd âïèáïöñ� ÛâÚïðáy f kdg kdj ïèñÚñ�ÛúâñÜáý Ü� b cdldg kdÌjcdgm dcjd
}ngmcdhhd �gkuji pu� dg kdg � djid efj �dhmdj y kcd kugqr kcd |fknhd xnlcl � dlmc| |m odgkdj �
� pug knl kdfjmclqrd {fjkcmcfjnh ×ÈnØ o cgk kdg � fknhf} dgnmfg nhl gdhnmce vu dcjdg �qcgqu| �
lmnjmcnh� |fknhdj xnlcl ujk dcjd| kdfjmclqrdj �gkjujil�fjmdwm cjmdg}gdmcdgm y o pnrgdjk
knl �fjmgn�n�mclqrd {fjkcmcfjnh cj ×È� Ø gdhnmce vu dcjdg hddgdj |fknhdj xnlcl ujk dcjdg
�mfmnhh� gdnhclmcq fgkdgcji lfugqd� njnh�lcdgm o cgk � z cdgkugqr cjkuvcdgm y � pug ×ÈnØ y kdg kd�
fjmclqrd �gkjujil�fjmdwm dcjd }ngmcdhhd �gkuji pu� dg kdg � djid efj �dhmdj y k cd kugqr
kcd |fknhd xnlcl � ×� Ø y edgdcjcim | cm kdg kugqr knl � jmdvdkdjl kdjfmcdgmdj �gf} flcmcfj �
kdmdg| cjcdgm o cgk � �u� kdg xnlcl kcdldg }ngmcdhhdj �gkuji o cgk kcd bf| pnjd kdl ujcedglnh
ËunjmcÌvcdgdjkdj � fknhf} dgnmfgl nu� k cd � djid efj �dhmdj gdlmgcjicdgm y kcd kd| ��kdnh�
kdl kdfjmclqrdj �gkjujil�fjmdwml | nw c| nh �pnrjhcqr� lcjk �

×ÈØ n � �� � nw o chh �u� n qng y rd |ulm }n� mnwdl �
� � �� � nw rnk �fuirm n qng y rd ofuhk rned }nck mnwdl �
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{gnmvdg Íl �jnh�ld ïáæßÜöà áï ujk � ïßèÚöáïÜáï � âèßæöÜ �ßÜ � cdmdm dcjd nulidvdcqrjdmd �gujk�
hnid � pug k cd xdrnjkhuji njn}rfgclqrdg bd} djkdjv ujk �g pnlu}}flcmcfjl}gf� d�mcfj cj
|fknhdj {fjmdwmdj � � cqrm vuhdmvm nul kcdldj �g pujkdj ougkd kcdld �rdfgcd nhl xnlcl kdg
efj �f� dgml ujk �dugml djmo cq�dhmdj �jnh�ldj c| �nr| dj kdg b�� �gd�fjlmgucdgm� �

� ´¢ª ¶ ¢¡º»¤ª © ±²¡ºª° �· ª°¡¯±°ª¢ ¡º¤ ¥ª¢ª°¡º´¤´ª°¯ª �¦¡¢¯±°ª¢

�j kdg � cmdgnmug rdgglqrm odcmidrdjkd ~ cjci�dcm kng pu� dg y kns � fknhedg� dj y jnqr kd|
�fg�chk efj �gdËudjvnkedg� cdj y nhl idjdgnhclcdgmd ùunjmfgdj vu � drnjkdhj lcjk ×lcdrd
�do cl ×ÂÄÆÈØ y �ngmdd ×ÂÄÄ ÂØ y efj � cjmdh ×ÂÄÄÅ yÂÄÄÈØ � b cdl dghnu�m jcqrm jug dcjd jnm pughcqrd
�jnh�ld ignkucdgmdg � fknhnulkg puq�d y o cd v �x � � ïâåßåæä� Úñæöú áæäy lfjkdgj dg| pfihcqrm cjl�
� dlfjkdgd dcjd iddcijdmd � fkdhhcdguji kdg cjr pngdjmdj {fjmdwmn�r pnjici�dcm |fknhdg {fj�
lmgu�mcfjdj � efj �cjmdh ×ÂÄÄÈØ ngiu| djmcdgm y kns idjdgnhclcdgmd ùunjmfgdj njn}rfgclqr nu�
dcjd �ngcn� hd kdl � dodchl iddcijdmdj ��}l gd�dgcdgdj y odhqrd Ô vuln| |dj | cm kd| �dlmgc��
mfg Ô kcd ùunjmcÌ�nmcfjlkf| pnjd kdl ùunjmfgl kdmdg| cjcdgm � � pug � fknhf} dgnmfgdj ougkd
kcdld ~ cjlcqrm kugqr {gnmvdg ×ÂÄÆÇØ efg� dgdcmdm y k cd � fknhf} dgnmfgdj nhl ïáæßÜöà �Úy fkdg
�fjmdwmudhh n�r pnjici efj ujmdglqrcdkhcqrdj �gmdj cjmdjlcfjnhdg {fjmdwmd qrngn�mdgclcdgm �

� cg fgkjdj knrdg � fknhnulkg puq�dj dcjd b cl�uglgd}g pnldjmnmcfjllmgu�mug fkdg hficl�
qrd �fg| vu y k cd lcd nhl � áñáïßæöÛöáïÜá �ÚßñÜâïáñ nulvdcqrjdm y kdgdj �dlmgc�mfgngiu|djm
kugqr dcjdj ßñß� ÞâïöÛðÞ áñ b cl�uglgd�dgdjmdj dcjidlqrg pnj�m o cgk � bn � fknhf} dgnmfgdj nhl
njn}rfgclqr vu cjmdjlcfjnhdj {fjmdwmdj njnh�lcdgm odgkdj | pulldj y � purgdj o cg dcjdj jdudj
��} efj b cl�uglgd�dgdjmdj dcj y odhqrd o cg nhl ü âñÜáý Üïá÷ áïáñ Üáñ � dvdcqrjdj � {gnmvdg Íl xd�
igc� kdg ïáæßÜöàáñ � âèßæöÜ �ßÜ o cgk lf| cm kugqr knl {fjvd}m dcjdl njn}rfgclqrdj �dlmgc��
mfgngiu|djml dcjdl idjdgnhclcdgmdj � fknhËunjmfgl |fkdhhcdgm �

b cdldg �jlnmv hcd�dgm kcd �fgnulldmvuji � pug dcjd Úñö÷ âïÙ á �jnh�ld efj ïáæßÜöàáï � âèßæöÜ �ßÜ
ujk Ù âèßæáï þÚåâïèöñßÜöâñy kdjj y o cd o cg vdcidj clm |fknhd �u�fgk cjnmcfj nhl dcj �}dvcnh�
�nhh gdhnmcedg � fknhcm pnm vu � dmgnqrmdj � �dkf qr lmdhhdj lcqr � pug k cdld �jnh�ld Ô kn �fjvd}mudhh
kdg efj �dugml djmo cq�dhmdj }g pnlu}}flcmcfjnhdj � jnh�ld efj � fknhf} dgnmfgdj ldrg pnrjhcqr
Ô dwn�m kcdldh� dj �gf�hd|d y kcd o cg � pug �dugml Í �jnh�ld jnqrodcldj �

� cd f� dj dgo pnrjm gd�fjlmgu cdgdj �f� dgml ujk �dugml � pug kcd �jnh�ld kdfjmclqrdg ujk
�fjmgn�n�mclqrdg � fknhcm pnm knl efj {gnmvdg djmo cq�dhmd {fjvd}m kdg � ïßèÚöáïÜáñ � âèßæöÜ �ßÜ�
bdg � fknhf} dgnmfg o cgk gdhnmce vu vodc cjmdjlcfjnhdj {fjmdwmdj cjmdg}gdmcdgm y kdg | fknhdj
xnlcl ujk kd| �gkjujil�fjmdwm � � pug kdfjmclqrd � fknhcm pnm y � dcl} cdhlodcld y cjkuvcdgm kdg
kdfjmclqrd �jmdvdkdjl�fjmdwm dcjd }ngmcdhhd �gkjuji pu� dg kdg � djid efj �dhmdj kcd kugqr
kcd | fknhd xnlcl kdmdg| cjcdgm odgkdj � b cd ùunjmcÌ�nmcfjlkf| pnjd o cgk dcjidlqrg pnj�m nu�
kcd� djcidj �dhmdj y kcd � dv puihcqr kcdldg }ngmcdhhdj �gkuji | nw c| nh kd| ��kdnh� y knl kugqr
kdj kdfjmclqrdj �gkjujil�fjmdwm kdÌjcdgm o cgk y djml}gdqrdj �

bn � dkf qr cj kcdldj � jnh�ldj kdg �gkjujil�fjmdwm jcqrm nu�
kdg ~� djd kdg b� � gd}g pnldjmcdgm o cgk y odgkdj kdj {fjkcmcfjnhdj cj ×ÈnÔ� Ø ckdjmclqrd
�d}g pnldjmnmcfjllmgu�mugdj vuidfgkjdm ×rcdg |fkuhf md|}fgnhdg b c�dgdjvcdgujidjØ y ujk dl
clm }gcjvc} cdhh nulidlqrhflldj y kcd njn}rfgclqrd bd} djkdjv kdl kdfjmclqr vu cjmdg}gdmcdgdj�
kdj Ù ÚÛÜ cj ×ZØ gdhnmce vu kd| kugqr kcd �rgnld �áïÙ ßñ Üßý æßç dcjid� purgmdj {fjmdwml vu
gd}g pnldjmcdgdj y onl kdg xdrnjkhuji njn}rfgclqrdg �r pnjf|djd cj kdg b�� vuo ckdgh pnu�m �

�qrhcds hcqr lcjk xdcl} cdhd o cd cj ×ÊØ }gf� hd| nmclqr � pug �dugml Í � jnh�ld � �j ×ÊnØ � dÌjkdm
lcqr knl �jmdvdkdjl � pug knl �gfjf| dj öÜ c| ��f}ul kdg �dinmcfj y ujk clm knrdg � pug njn}rf�



eccc

gclqrd x cjkuji ujvui pnjihcqr � �j �dugml Í �rdfgcd �njj kcdldg {fjlmgu�mcfjlm�} jcqrm nhl
dcjd �jlmnjv |fknhdg �u�fgkcjnmcfj njnh�lcdgm odgkdj � ×Ê� Ø clm cj njkdgdg z cjlcqrm }gf��
hd| nmclqr � bdg � fknhf} dgnmfg kdl {fjkcmcfjnhl �njj jcqrm cj ihdcqrdg �dcld nhl �fjmdwmudhh
n�r pnjici ef| efgnjidrdjkdj {fjmdwm njnh�lcdgm odgkdj y o cd kcdl cj � pnhhdj |fknhdg �u��
fgkcjnmcfj | pfihcqr clm � b cdld l} dvcdhhd � jnh�ld kdg �fjmdwmudhhdj bd} djkdjv clm � dkf qr
ujdgh pnshcqr � pug dcjd �fggd�md xdgdqrjuji kdg �nrgrdcml� dkcjiujidj � pug knl {fjkcmcfjnh �

×ÊØ n � � kfj Ím rned ß Ù öðïâçßàá âàáñ� � ofuhkj Ím �jfo ornm mf kf o cmr öÜ�
� � �rdgd n mrgdd } df}hd cj mrd gff| � �� fjd f� mrd| hdnedl mrd gff| y mrdgd o chh lmchh

� d fjd } dglfj cj mrd gff| �

bf qr nuqr kcd �d}g pnldjmnmcfj |fknhdg �} dgnmfgdj nhl njn}rfgclqrd idjdgnhclcdgmd ùunj�
mfgdj y kcd kcd �gujkhnid ujldgdg �jnh�ld � chkdm y clm | cm kcdldj �gf� hd|dj �fj�gfjmcdgm �

Î ª·°�¡¤ª¢¯¡¯´±¢ £±¢¯ª
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�fofrh knl �gf�hd| dcjdg �drhdjkdj �d}g pnldjmnmcfj kdl �gkjujil�fjmdwml � pug kdfjmclqrd
� fknhcm pnm y nhl nuqr kcd kugqr ×ÊØ chhulmgcdgmdj �gf�hd|d | nqrdj dcjd odldjmhcqrd � fkcÌ�n�
mcfj kdg �d}g pnldjmnmcfjll}gnqrd kdg b�� dg�fgkdghcqr �

b cd xdkdumuji dcjdl �nmvdl o cgk cj kdg b�� nhl dlldjmcdhh úâñÜáý ÜßåÞ �ßñ� ö� qrngn�mdg�
clcdgm y cjkd| � dkdg �nmv gdhnmce vu| efgnjidrdjkdj {fjmdwm cjmdg}gdmcdgm o cgk y c �d � �nl nj
nkkcmcfj mf y fg �u} knmd Í f� y mrd qfjmdwm cj orcqr cm cl uldk� ×{n|}�enj ~c� q� ×ÂÄÄÊØØ �
b cdldg èäñßÙ öÛðÞ áñ � áïÛ� áúÜöàá �f hidjk clm kcd xdkdumuji dcjdl �nmvdl kugqr xdkcjiujidj
kdg {fjmdwmedg pnjkdguji vu �dlqrgdc� dj � t| kcdld �jmucmcfj �fg| nh vu dg�nlldj y kdÌjcdgdj
{n|}�enj ~c� q� ×ÂÄÄÊØ dcjd ïáæßÜöâñßæá f kdg èäñßÙ öÛðÞ á �d| njmc� � pug b� �dj � b cd xd�
kdumuji dcjdg ×}ngmcdhhdj Ø b� � é o cgk kdÌjcdgm nhl dcjd �dhnmcfj vo clqrdj �cj}um� ujk
�fum}um� �uj�mcfjdj � ujk � ê y k cd �jkce ckudj kdg b� � �}gnqrd cjl � fkdhh n�� chkdj � � ��é �����
×lcdrd nuqr {n|}��d�hd ×ÂÄÄÊØ y {n| } ×ÂÄÄÊØØ � bugqr kcdld gdhnmcfjnhd �d| njmc� � pug b� �dj
o cgk jcqrm jug kd| �l} d�m kdg èäñßÙ öÛðÞ áñ � áèáÚÜÚñ� efj � pnmvdj c| b cl�ugl �dqrjuji
idmgnidj � b ugqr kcd ~ cj� purguji dcjdl þ á Úáñ�â� áïßÜâïÛ !" # o cgk pu�dgkcdl kcd �fjmdwmudhhd
b�jn| c� dcjdl b cl�ugldl dw} hcvcm nu� kdg ~� djd kdg b� � ïá� ï �ßÛáñÜöáïÜ�

��ofrh kugqr kcd gdhnmcfjnhd xdkdumujilkdÌjcmcfj kdg �l} d�m �fjmdwmudhhdg b�jn| c�
lfofrh cj kdg �d| njmc� y nhl nuqr cj kdg �d}g pnldjmnmcfjll}gnqrd ~ cjinji Ìjkdm y � purgm kcdl
jf qr jcqrm vug � pfluji kdg f� dj l�cvvcdgmdj �gf�hd|d � �jl� dlfjkdgd �njj kcd �fjmdwmudhhd
��r pnjici�dcm kdl {fjkcmcfjnhl cj ×Ê� Ø jcqrm kugqr xdvuijnr|d nu� dcjd �uj�mcfjdj � ê
dg�nsm odgkdj y odhqrd kugqr kcd gdhnmcfjnhd �d| njmc� kdg b� � � pug kdj efgnjidrdjkdj �nmv
kdÌjcdgm o cgk y kn kcdld �uj�mcfj jcqrm xdlmnjkmdch kdg ��� d�ml}gnqrd clm y ujk lf| cm jcqrm
nhl �jmdvdkdjl � pug k cd njn}rfgclqrd |fknhd xnlcl kdl � fknhf} dgnmfgl vug �dg� puiuji lmdrm �

~ l o cgk idvdcim y kns kcd k�jn| clqrd �d| njmc� � pug b� �dj kugqr dcjd �jgdcqrdguji kdg
�d}g pnldjmnmcfjll}gnqrd vu dcjdg $ á� ï �ßÛáñÜßÜöâñ kdg �fjmdwmn�r pnjicidj ujk k�jn| clqrdj
�jmdg}gdmnmcfj efj � pnmvdj dgodcmdgm odgkdj �njj � � cg lmdhhdj dcjdj kcgd�mdj xdvui rdg vo cl�
qrdj kdg gdhnmcfjnhdj xdkdumujilkdÌjcmcfj � pug b� �dj ujk Ú� èßÜá ðâñèöÜöâñÛ nu� kdg ~� djd
kdg b cl�uglgd}g pnldjmnmcfj y � dc i hdcqrvdcmcidg ~godcmdguji vu dcjd| cjmdjlcfjnhdj � fkdhh �
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�j ×ÆØ kdÌjcdgdj o cg k cd �dgcÌ�nmcfj dcjdg Ú�èßÜá ðâñèöÜöâñ % �� & ' ( ê y of� dc kcd {fj�
mdwmgd�dgdjmdj & ujk % � djidj efj �dhmÔ�uj�mcfjlÔ�nngdj ×fkdg �lmnmdl�Ø kdjfmcdgdj �
b cd �dgcÌ�nmcfjl� dkcjiuji ×ÆØ kdÌjcdgm kcd bdjfmnmcfj ) ×% Ø kdl ��um}umgd�dgdjmdj� % kdg
Ú�èßÜá ðâñèöÜöâñ nhl kcd� djcid � djid efj �lmnmdl� *� ê + , - y � pug kcd dl cj kdg bdjfmnmcfj ) ×& Ø
efj & dcjdj �lmnmd� *� ê + � - ic�m y lfkns *� ê + � - ujk *� ê + , - iddcijdmd �cj}um� ujk �fum}um
lmnmdl� cj kdg gdhnmcfjnhdj xdkdumuji ./ � 01 2 ��( ê�� ./ � 03 2 efj ( ê � chkdj �

×ÆØ *� + )- 45� % �� & ' ( ê c� ) ×% Ø 5 6*� ê + , - � ×7 *� ê + � - 8 ) ×& ØØ ./ � 01 2 ��( ê �� ./ � 03 2 9 �

�ulidrdjk efj kdg igujkhdidjkdj ~cjlcqrm kdg b�� y kns � dkdg �nmv dcjdl b cl�ugldl nhl
�fjmdwmn�r pnjici efj y fkdg nhl �u} knmd� kdl efgnjidrdjkdj {fjmdwml vu cjmdg}gdmcdgdj clm y
djmo cq�dhj o cg dcj jdudl �d}g pnldjmnmcfjl�fg| nm � pug b� �dj y | cm kd| �cdh y k cd : äñßÙ öú
kdl gd}g pnldjmcdgmdj b cl�ugldl áý� æö� öÜ cj kdg b� � vu gd}g pnldjmcdgdj � bdg b� � {fjlmgu��
mcfjlnhifgcmr|ul dgvduim juj � pug � dkdj �nmv ;< cjjdgrnh� dcjdl b cl�ugldl dcjd jdud Ú� èßÜá
ðâñèöÜöâñ =< �� =<>? ' ( < y of�dc (< kcd �d}g pnldjmnmcfj kdl �nmvdl ;< ujk =<>? kdg �nj�
jfmcdgdjkd� {fjmdwmgd�dgdjm kdg � pug kdj efgnjidrdjkdj �nmv ;<>? �fjlmgucdgmdj Ú� èßÜá
ðâñèöÜöâñ � �u� kdg xnlcl kcdldl jdudj �d}g pnldjmnmcfjl�fg| nml clm dl juj | pfihcqr y cj }gf��
hd| nmclqrdj � pnhhdj o cd ×Ê� Ø knl njn}rfgclqrd �dlmgc�mfgngiu|djm @ ê d cjdl � fknhËunjmfgl
nhl njn}rfgclqr vu dcjd| {fjmdwmgd�dgdjmdj % vu gd}g pnldjmcdgdj y odhqrdg Ô kugqr �fj�
mcjucdghcqrd �t}knmdl� Ô kdj efgnjidrdjkdj �n�mclqrdj {fjmdwm gd}g pnldjmcdgm �

b cdld � fkcÌ�nmcfj kdl b� � �fg| nml vug �d}g pnldjmnmcfj �fjmdwmudhhdg b�jn| c�
dg�fgkdgm dcjd lfgi� pnhmcid bdÌjcmcfj edgcÌvcdgdjkdg ~ cj� dmmujil�uj�mcfjdj y u| kdgdj
�frh�ujkcdgmrdcm vu ingnjmcdgdj y lfo cd dcjd |fkcÌvcdgmd bdÌjcmcfj kdg �u�fgkcjnmcfjgd�
hnmcfj nhl xnlcl � pug kcd �ui pnjihcqr�dcmlgdlmgc�mcfjdj � pug njn}rfgclqrd x cjkuji � b cd jdu
kdÌjcdgmdj �ui pnjihcqr�dcmlgdlmgc�mcfjdj dg�nlldj jcqrm jug kcd �mnjkngk� pnhhd ×lcdrd ×ÂØØ y
lfjkdgj hcd�dgj nuqr nk pnËunmd �fgrdglnidj � pug ïáæßÜöàá � âèßæöÜ �ßÜ ×ZØÔ ×ÊØ y lfo cd {fjmdwmd
|fknhdg �u�fgkcjnmcfj ×ÁØ � �d�dj kdj �hnllclqrdj � pnhhdj | fknhdg �u�fgkcjnmcfj y o cd cj
×ÁØ y dg�nsm ujldgd �jnh�ld nuqr | fknhd �u�fgkcjnmcfj gdhnmce vu jdicdgmdj ×ÇØ ujk vu
kugqr ignkucdgmd � fknhËunjmfgdj ×ÄØ dcjid� purgmdj {fjmdwmdj � bugqr vul pnmvhcqrd ld| njmcl�
qrd xdkcjiujidj cj ��r pnjici�dcm kdl �nmv|fkul |fknhdg {fjlmgu�mcfjdj odgkdj odcmdgd
~ cjlqrg pnj�ujidj � pug |fknhd �u�fgkcjnmcfj �fggd�m efgrdgidlnim ×lcdrd ×ÇnØ el � ×Ç� Ø ujk
×ÄnØ el � ×Ä� ØØ �

×ÇØ �gdk kckj Ím �u� n | cqgfoned fedj �
n � zd ofuhkj Ím �jfo ornm mf kf o cmr cm �
� � û zd | cirm hc�dAuld cm �
q � û �hngclln cl ulcji cm �

×ÄØ n � �� � nw if dl mf �rcjn y öñ ñâ ðßÛáB öÜ CÛ Úñæöú áæä ÜÞßÜ rd o chh rd �u� �ff�l �
zd ofuhkAûo chh jfm gdnk mrd| �

� � �� � nw if dl mf �rcjn y rd � ïâåßåæäBÙ ö�ÞÜB ñáðáÛÛßïöæä ×o chhØ �u� �ff�l �
zd o chh jfm gdnk mrd| �

b cd �dgodjkuji ujldgdl jdudj b� � �fg| nml vug �d}g pnldjmnmcfj �fjmdwmudhhdg b�jn| c�
dghnu�m kng pu� dgrcjnul dcjd �jnh�ld ÛÚ åâïèöñöáïÜáï èöÛD ÚñúÜöà áï ü âñÜáý Üá ×ÂÉØ ×lfi � Ù âèßæ
Û� æöÜÜöñ�Ø � �| �didjlnmv knvu ngiu|djmcdgdj o cg � á� áñ dcjd � jnh�ld kdg � hnllclqrdj ��nmr�
gf f| � � pnmvd nhl �} dvcnh�nhh kdg |fknhdj �u�fgkcjnmcfj ×lcdrd �f� dgml ×ÂÄÇÄØØ �
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×ÂÉØ Efu o chh lmn� uj| nggcdk y fg �fu o chh | ngg� n mgn|} �
Efu Íhh � dqf|d n juj y fg mrd mgn|} o chh � dnm �fu gdiuhngh��
~ cmrdg on� �fu Íhh rned n | cldgn� hd hc�d � �njk| nj ×ÂÄÇÊ �ÁÉÈØ

×ÂÂØ ~ cmrdg mrdgd cl jf �nmrgff| cj mrcl rfuld y fg cm cl cj n �ujj� }hnqd � �f�dgml ×ÂÄÇÄ �ÆÉÁØ
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bugqr kcd �dgodjkuji kdl jdudj b� � �d}g pnldjmnmcfjl�fg| nml �njj jcqrm jug knl �gf�hd|
kdl njn}rfgclqrdj xdvuil |fknhdg {fjlmgu�mcfjdj gdhnmce vu| �n�mclqrdj {fjmdwm ×Ê� Ø y
lfo cd vu jdicdgmdj {fjmdwmdj ×ÊnØ idh pflm odgkdj � � pug knl odcmdgd �gf�hd| dcjdg �drhdjkdj
�d}g pnldjmnmcfj kdl �gkjujil�fjmdwml cj � pnhhdj lfidjnjjmdg � ïßèÚöáïÜáï � âèßæöÜ �ßÜ ×lcdrd
×ZØ y ×ÈnÔ� ØØ y djmo cq�dhj o cg dcjd �jnh�ld kdfjmclqrdg ujk �fjmgn�n�mclqrdg � fknhcm pnm y k cd
ef| {fjvd}m kdg ignkucdgmdj � fknhcm pnm n�odcqrm � �| �nhhd kdfjmclqrdg � fknhcm pnm o cgk kcd
|fknhd xnlcl kugqr dcjdj úâÙ� æáý áñ �fjlclmdjmdj {fjmdwm cjlmnjvccdgm y kdg kugqr {fj� uj��
mcfj ×Ù áï� áØ kdl �n�mclqrdj xdvuil�fjmdwml | cm dcjd| | nwc| nhdj fkdg gdhdenjmdj �dch�fj�
mdwm kdl nu� kdg ~� djd kdg b� � gd}g pnldjmcdgmdj ×}fmdjmcdhh ujmdgl} dvcÌvcdgmdj Ø kdfjmclqrdj
xdvuil�fjmdwml id� chkdm o cgk � �ug bdmdg| cjnmcfj kdl gdkuvcdgmdj kdfjmclqrdj �dch�fjmdwml
| nqrdj o cg �d�gnuqr efj dcjdg �dhnmcfj kdg ðâñÜáý Ü ïáèÚðÜöâñy pnrjhcqr kdg �dhnmcfj ðâñ �
ÜïßðÜöâñ cj �ndgkdj�fgl ×ÂÄÇÇØ � �uqr � pug k cd � jnh�ld �fjmgn�n�mclqrdg � fknhcm pnm o cgk kcd
�fjmdwmudhhd bd} djkdjv vu| �n�mclqrdj xdvuil�fjmdwm kugqr kcd �dhnmcfj kdg ðâñÜáý Ü ïá�
èÚðÜöâñ edg| cmmdhm � b cd ld| njmclqrd b c�dgdjvcdguji vo clqrdj d} clmd| clqrdg ujk kdfjmclqrdg
� fknhcm pnm y lfo cd vo clqrdj cjkc�nmcedj ujk �fjmgn�n�mclqrdg � fknhcm pnm o cgk kugqr ujmdg�
lqrcdkhcqrd �d}g pnldjmnmcfjllmgu�mugdj nu� kdg ~� djd kdg b� � gd�d�mcdgm � �qrhcds hcqr lf| cm
nuqr kcd njn}rfgclqrd bd} djkdjv dcjdl kdfjmclqrdj � fknhf} dgnmfgl gdhnmce vu dcjd| fedgm
dcjid� purgmdj kdfjmclqrdj xdvuil�fjmdwm nk pnËunm gd}g pnldjmcdgm ujk njnh�lcdgm odgkdj �

tjldgd �jnh�ld kdfjmclqrdg {fjkcmcfjnhd odcqrm kdumhcqr efj mgnkcmcfjdhhdj �jnh�ldj y
o cd v �x � �do cl ×ÂÄÆZØ ujk {gnmvdg ×ÂÄÇ ÂyÂÄÄ ÂØ n� y odhqrd � pug kdfjmclqrd {fjkcmcfjnhd dcjd
�~ cjÔ�}dgnmfgdj� �jnh�ld }flmuhcdgdj � z cdgkugqr � pfjjdj }gcjvc} cdhh jug lfhqrd �dlngmdj
kdfjmclqrdg {fjkcmcfjnhd dg�nsm odgkdj y kcd nhl �qfjkcmcfjnh f� hcinmcfj� � dvdcqrjdm odg�
kdj y o cd v �x � ×ÂÁnØ � � cg ngiu|djmcdgdj knididj � pug dcjd � jnh�ld ×cjkc�nmcedg ujk �fj�
mgn�n�mclqrdgØ kdfjmclqrdg {fjkcmcfjnhd y kcd kdj kdfjmclqrdj � fknhf} dgnmfg c| ��f}ul kdl
�pu� dgidfgkjdmdj� ×d} clmd| clqr |fknhclcdgmdj Ø {fjkcmcfjnhl hf�nhclcdgm � �j � pnhhdj o cd ×ÂÁnØ y
| cm dcjdg �dlngm kdg �qfjkcmcfjnh f� hcinmcfj� y clm kdg vui pnjihcqrd kdfjmclqrd {fjmdwm y k cd
�dldmvd y kcd cj kdj d} clmd| clqr vui pnjihcqrdj �dhmdj idhmdj cj kdjdj �dlld � cgih dg|fgkdm y
ckdjmclqr | cm kd| cj kdg n�munhdj �dhm i puhmcidj �dldmvdl�fjmdwm y ofrcjididj cj � pnhhdj
o cd ×ÂÁ� Ø kcd ��dldmvd� y kcd cj kdj d} clmd| clqr vui pnjihcqrdj �dhmdj i puhmci lcjk y cj kdjdj
kdg �dlqrcqrmledghnu� efj kd| kdg n�munhdj �dhm n�odcqrm y kdumhcqr efj kdj� djcidj n��
odcqrdj � pfjjdj y kcd cj kdg n�munhdj �dhm idhmdj � �qrhcds hcqr djmo cq�dhj o cg dcjd � pfluji
� pug knl �gf�hd| �mgce cnhdg onrgdg� kdfjmclqrdg � pnmvd ×ÂZØ y kcd kugqr �do cl Í ujk {gnmvdg Íl
mgnkcmcfjdhhd �jnh�ld kdfjmclqrdg {fjkcmcfjnhd jcqrm nulidlqr hflldj odgkdj �

×ÂÁØ n � �� �dlld |ugkdgl �cgih y �dlld Ù ÚÛÜ if mf � nch �
� � �� �umrdg rnkj Ím djidjkdgdk mrd �d�fg| nmcfj y od Ík lmchh Þßàá Üâ }n� cjkuhidjqd �

×ÂZØ �� �dlld gf�l mrd �nj� njk rcl |fmrdg idml jfmcqd f� cm y �dlld ÙÚÛÜ rned n |fmrdg �
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b cd efj ujl djmo cq�dhmd �jnh�ld �|uhmc} hdg� gdhnmcedg � fknhcm pnm dgodclm lcqr nuqr c|
z cj� hcq� nu� {fjmdwmd |fknhdg �u�fgk cjnmcfj nhl nk pnËunm y o cd o cg kugqr tjmdgluqruji
efj {fjmdwmdj | cm ujmdglqrcdkhcqr �f|�cjcdgmdj jcqrm gdlmgcjicdgmdj ujk �fjkcmcfjnhdj
d} clmd| clqrdj ujk kdfjmclqrdj |fknhdj � pnmvdj vdcidj �
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� hl odldjmhcqrd � fmcenmcfj � pug crgd �jnh�ld kdfjmclqrdg � fknhcm pnm kugqr knl {fjvd}m kdg
� ïßèÚöáïÜáñ � âèßæöÜ �ßÜ � purgm {gnmvdg xdcl} cdhd nj y kcd cj�fjlclmdjmd y �fj� cicdgdjkd �n�mclqrd
ujk kdfjmclqrd xdvuil�fjmdwmd cjefhecdgdj y o cd v �x � knl ��n| ngcmdg �ngnkfw� y fkdg �f|�
}hdwdgd xdcl} cdhd o cd ��gnqmcqnh �j�dgdjqd� ×ÂÅ Ø � b cd � jnh�ld � ïßèÚöáïÜáï � âèßæöÜ �ßÜ lnim
efgrdg kns ×ÂÅ�ÔqØ cj dcjdg åÚæáÜöÛðÞ áñ ×jcqrmÔd} clmd| clqrdjØ �dlngm efj ðßñB ðâÚæè onrg
lcjk � b cdl o ckdgl}gcqrm � dkf qr kdg l}gnqrhcqrdj �jmucmcfj � ×ÂÅqØ | cm cjk c�nmced| ðßñ �njj
jcqrm cjmdg}gdmcdgm odgkdj nhl ßñ� áÛöðÞ ÜÛ èáï � á� áåáñ áñ HßúÜáñ Úñè ¡ºº Ù áöñ áï I �ÚñÛðÞ á
úßññ öðÞ åáï �ÚÞÙ Ü ç áïèáñ � bnl �gf�hd| �f| |m cj ujldgd| gd�fjlmgucdgmdj xdcl} cdh ×ÂÈØ y
| cm èáâñ ÜöÛðÞ áï � fknhcm pnm y jf qr lm png�dg vu| �ulkguq� � kcd dw clmdjmcdhh ËunjmcÌvcdgmdj kd�
fjmclqrdj � pnmvd ×ÂÈ�ÔqØ � pfjjdj c| idid� djdj {fjmdwm ujk cj kdg �dlngm öñ àöáç â÷ ÜÞ á
÷ ßðÜÛ ßñè ßæ æ â÷ Þ áï �ßïáñÜÛ C èáÙ ßñèÛ jcqrm nhl onrg idhmdj �

×ÂÅ Ø � � dqf|d }f}uhng fjh� c� � if mf mrd }u� � � onjm mf rc�d cj mrd |fujmncjl y � dqf| d
}f}uhng y njk jfm if mf mrd }u� � ×�j e cdo f� mrd �nqml njk |� kdlcgdlØ
n � � lrfuhkA|ulm rc�d cj mrd |fujmncjl �
� � � ðâÚæèAû ðßñ jfm if mf mrd }u� �
q � � ðâÚæèAû ðßñ � dqf|d }f}uhng �

×ÂÈØ Efu � dqf|d }f}uhng fjh� c� �fu if mf mrd }u� � � qqfgkcji mf rdg }ngdjml Í kd| njkl y
� ng� |ulm if rc� cji y lrd |ulm � dqf|d }f}uhng y njk lrd |ulm jfm if mf mrd }u� �
�j e cdo f� mrd �nqml njk cj fgkdg mf kf � ulmcqd mf rdg }ngdjml Í kd| njkl y
n � � ng� |ulm if rc�cji �
� � û � ng� | n� ×cl nhhfodk mf Ø if mf mrd }u� �
q � û � ng� | n� ×cl nhhfodk mf Ø � dqf|d }f}uhng �

� cg djmo cq�dhj dcjd �jnh�ld �|uhmc} hdg� gdhnmcedg � fknhcm pnm | cm cj�fjlclmdjmdj xdvuil�
�fjmdwmdj y kcd kdg l}gnqr hcqrdj �jmucmcfj � pug ×ÂÈ�ÔqØ y lfo cd ×ÂÅ�ÔqØ | cm cjkc�nmced| el �
lu�� uj�mced| �nmv|fkul idgdqrm o cgk � b cdld dgic�m lcqr nu� kdg xnlcl ujldgdg nhmdgjnmcedj
�jnh�ld kdfjmclqrdg ×jcqrmÔd} clmd| clqrdgØ � fknhcm pnm y cj kdg kdg � fknhf} dgnmfg nhl ïáæßÜöà
vu dcjd| úâñÛöÛ ÜáñÜáñ úâÙ� æáý áñ xdvuil�fjmdwm cjmdg}gdmcdgm o cgk y odhqrdg kugqr {fj� uj��
mcfj ×Ù áï� áØ nul kd| �n�mclqrdj xdvuil�fjmdwm ujk kd| kugqr ðâñ Üáý Ü ïáèÚðÜöâñ | cj c| nh
gdkuvcdgmdj y ïáæáàßñÜáñ kdfjmclqrdj xdvuil�fjmdwm id� chkdm o cgk � b cd � jnh�ld kdg ofrhid�
�fg|mdj ÛÚåD ÚñúÜöàáñ � pnmvd ×ÂÅ�ÔqØ � purgm ujl vug �jnh�ld �fjmgn�n�mclqrdg � fknhcm pnm �

�uqr ujldgd �jnh�ld �fjmgn�n�mclqrdg � fknhcm pnm odcqrm efj {gnmvdg Íl �jnh�ld
� ïßèÚöáïÜáï � âèßæöÜ �ßÜ n� y ujk gd�uggcdgm lmnmm kdlldj nu� kcd �dhnmcfj kdg ðâñ Üáý Ü ïáèÚð�
Üöâñy kugqr kdgdj ��dg| cmmhuji� �fjmgn�n�mclqrd � pnmvd fkdg {fjkcmcfjnhd nhl �fjmdwmudhh
n�r pnjici efj dcjd| ×| cjc| nhØ gdkuvcdgmdj �dch�fjmdwm kdl efgnjidrdjkdj �n�mclqrdj {fj�
mdwml cjmdg}gdmcdgm odgkdj � pfjjdj �
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� cdkdgu| odcldj o cg k cd �k pnËunmrdcm kdg � jnh�ld jcqrm gdlmgcjicdgmdg ujk �fjkcmcfjnhdg
{fjmgn�n�munhd kugqr kcd tjmdgluqruji efj {fjmdwmdj |fknhdg �u�fgk cjnmcfj jnqr �

�qrhcds hcqr dgic�m lcqr nul ujldgdg �jnh�ld kdfjmclqrdg {fjkcmcfjnhd kugqr dcjdj áöñ� á�
åáÜÜáÜáñ kdfjmclqrdj � fknhf} dgnmfg dcjd jdud �dgl} d�mced nu� knl �gf� hd| kdg lfidjnjjmdj
åßðúÜïßðúöñ� ðâÚñÜáï÷ ßðÜÚßæÛ� �do cl ×ÂÄÆZØ ujmdgluqrm knl �r pnjf|dj kdg �nl�| |dmgclqrdj
md|}fgnhdj �fjmgn�n�mclqrdj bd} djkdjv� ×ßÛäÙ Ù áÜïä â÷ ðâÚñÜáï÷ ßðÜÚßæ èá� áñèáñðá âñ
ÜöÙ áØ y odhqrd kugqr kdj {fjmgnlm vo clqrdj ×ÂÊnØ ujk ×ÂÊ� Ø chhulmgcdgm o cgk � �j �do cl Í �jnh�
�ld �fjmgn�n�mclqrdg {fjkcmcfjnhd o cgk kcdldg {fjmgnlm kugqr l} dvcdhhd {gcmdgcdj kdg ��c| �
chngcm pnm� d} clmd| clqr vui pnjihcqrdg | pfihcqrdg �dhmdj dg�nsm y ofkugqr kcd �dhd�mcfj �| nw�
c| nh pnrjhcqrdg� �dhmdj � pug kcd ~enhucdguji dcjdl {fjmgn�n�munhl nu� kcd� djcidj �dhmdj
� dlqrg pnj�m o cgk y kdgdj �dginjidjrdcm | nwc| nh | cm kdg �dginjidjrdcm kdg n�munhdj �dhm
pu� dgdcjlmc| |m � � pug � pnhhd ofrhid�fg|mdg åßðúÜïßðúöñ� ðâÚñÜáï÷ ßðÜÚßæÛ ×ÂÊqØ y k cd lcqr kugqr
kcd �g pnldjv dcjdl dcjid� dmmdmdj � fknhedg�l Þßàá Üâ nulvdcqrjdj y ujk kcd kdg �l�| |dmgcd
�fjmgn�n�mclqrdg bd} djkdjv vu o ckdgl}gdqrdj lqrdcjdj y } flmuhcdgm �do cl y kns kcd �l�jmn��
mclqrd xdlfjkdgrdcm� dcjdl dcjid� dmmdmdj Þßàá Üâ nhl �jkcv kn� pug vu odgmdj clm y kns kcd �dhd��
mcfj | nw c| nh �pnrjhcqrdg� �dhmdj nusdg { gn�m idldmvm o cgk y ujk knrdg dcjd ~ cjlqrg pnj�uji
kdg � djid vui pnjihcqrdg �dhmdj nu� lfhqrd y kdgdj �dginjidjrdcm | nw c| nh | cm kdg� djcidj
kdg n�munhdj �dhm pu� dgdcjlmc| |m y j cqrm idid� dj clm �

×ÂÊØ �c| njk �nq� rnk n Ëunggdh �dlmdgkn��
n � �� �c| rnk nl�dk �nq� �fg rdh} mf kn�y �nq� ofuhkj Ím rdh} rc| �
�c| cl n }gckd�uh iu��
� � û �� rd rnk nl�dk �nq� �fg rdh} mf kn�y mrdgd ofuhk rned �ddj jf Ëunggdh �dlmdgkn��
q � �� rd rnk nl�dk �nq� �fg rdh} mfkn�y mrdgd ofuhk Þßàá Üâ rned � ddj jf Ëunggdh

�dlmdgkn�� �do cl ×ÂÄÆÄØ

� cg ngiu|djmcdgdj ididj dcjd lfhqrd � jnh�ld � pug � pnhhd o cd ×ÂÊqØ y ujk djmo cq�dhj dcjd
�jnh�ld � pug {fjmgn�n�munhd c| nhhid|dcjdj ujk kcd bnmdj cj ×ÂÊØ c| xdlfjkdgdj y k cd
nu� kdj efj {n|} ×ÂÄÆÇØ kdÌjcdgmdj xdigc� kdg J öÛÜâïöÛðÞ áñ î âÜç áñèö�úáöÜ gd�uggcdgm �
b cd |fknhd xnlcl �fjmgn�n�mclqrdg {fjkcmcfjnhd o cgk Ô c| nhhid|dcjdj ujk cj ßæ æáñ kdg
kugqr ×ÂÊnÔqØ chhulmgcdgmdj � pnhhd Ô kugqr dcjd edg�dcjdgmd y kd| xdigc� kdg J öÛÜâïöÛðÞ áñ
î âÜç áñèö�úáöÜ njid}nsmd bdÌjcmcfj kdg �dhnmcfj kdg ðâñÜáý Ü ïáèÚðÜöâñ nhl dcj gdkuvcdgmdg
{fjmdwm kdl �n�mclqrdj xdvuil�fjmdwm kdÌjcdgm y kdg | cm kdg �dginjidjrdcm y k cd kugqr kdj
jcqrmgdkuvcdgmdj �n�mclqrdj xdvuil�fjmdwml kdÌjcdgm clm y Ù ßý öÙ ßæ Þ öÛ ÜâïöÛðÞ öèáñÜöÛðÞ clm y
� dkf qr kcd �fjlclmdjmd �jjnr|d kdl �fjmgn�n�mclqrdj � jmdvdkdjl vuh pnsm �

bugqr kcd � nw c| nhcm pnml� dkcjiuji o cgk kdg {fjmgnlm vo clqrdj {fjmgn�n�munhdj kdl ��}l
×ÂÊnÔ� Ø y pnrjhcqr o cd � dc �do cl y numf| nmclqr efgrdgidlnim � � pug xdcl} cdhd kdl ��}l ×ÂÊqØ
} flmuhcdgdj o cg dcjdj c|}hcvcm idid� djdj fkdg nhl �z cjmdgigujkl�fjmdwm� n��f| |fkcdgmdj
vul pnmvhcqrdj cjmdjlcfjnhdj kdfjmclqrdj {fjmdwm y odhqrdg c| kcl�umcdgmdj �nhh� dcl} cdh ×ÂÊqØ
vu }ngn}rgnlcdgdj clm nhl � áèöñ�Úñ� áñ ÷ �Úï Ýßæ æ�Úã ÛÜâæ� áÛ� áöñ áÙ åáÛÜöÙ Ù Üáñ K Þïáñúâèáý
àáï�L öðÞ ÜáÜáÛ MáïÞßæÜáñ ×Þâç Üâ ßðÜ öñ ßððâïèßñðá ç öÜÞ âñá CÛ Û áñÛá â÷ � ïöèáØ y ujk odhqrdg
dcjd xdkcjiuji �fhidjkdg �gm djmrnhmdj � pfjjmd � Iáï Ù öÜ áöñ áÙ HïáÚñè þ ÜïáöÜ Þ ßÜÜá� Ûâæ æ
öÞñ èßñßðÞ ñöðÞ Ü Ûâ÷ âïÜ ç öáèáï ÚÙ J öæ÷ á åöÜÜáñ Ýèáññ èöá J öæ÷ á ç �Úïèá àáïç áö� áïÜã �

�j {fjldËudjv ujldgdg �jnh�ld kdfjmclqrdg ×�fjmgn�n�mclqrdgØ {fjkcmcfjnhd } flmuhcdgdj
o cg � pug ×ÂÊqØ dcjdj dcjid� dmmdmdj kdfjmclqrdj � fknhf} dgnmfg y odhqrdg lcqr l}gnqr hcqr kugqr
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knl � fknhedg� Þßàá Üâ o ckdgl} cdidhm y ujk odhqrdg gdhnmce vu kd| n��f| |fkcdgmdj kd�
fjmclqrdj {fjmdwm cjmdg}gdmcdgm o cgk � � pnrgdjk kdg pu� dgidfgkjdmd ×d} clmd| clqrdØ � fknh�
f} dgnmfg kdl �fjmgn�n�mclqrdj {fjkcmcfjnhl kugqr kcd xdkcjiuji | nwc| nhdg rclmfgclqrdg
�kdjmcm pnm nhl gdhnmce vu dcjd| gdkuvcdgmdj �n�mclqrdj {fjmdwm cjmdg}gdmcdgm o cgk y cj kd| kdg
idlmgcid �mgdcm rclmfgclqr kdmdg| cj cdgm clm y o cgk Ô cj {fjldËudjv ujldgdg xdrnjkhuji kdg
vu edg|dckdjkdj �kdfjmclqr mgce cnhdj �nrgrdcm� ×lcdrd ×ÂZØØ Ô � pug kcd x chkuji kdg �f|�
}hdwdj |fknhdj xnlcl kdl kdfjmclqrdj �}dgnmfgl kdg kugqr knl �fjkcmcfjnhd �jmdvdkdjl
kdÌjcdgmd r�}fmrdmclqrd {fjmdwm Ô cj kd| kdg idlmgcid �mgdcm rclmfgclqr kdmdg| cjcdgm clm Ô
ujk odhqrdg kdj d} clmd| clqrdj xdvuil�fjmdwm � pug kcd �ulodgmuji kdl dcjid� dmmdmdj kdfj�
mclqrdj � fknhf} dgnmfgl � chkdm y odcmdg �gdkuvcdgm� vu dcjd| {fjmdwm y cj kd| knl �n�mu|
kdl idlmgcidj �mgdcml �nu�idrf�dj� clm � �j {fj� uj�mcfj ×Ù áï� áØ | cm kd| gdhdenjmdj kdfjmcl�
qrdj z cjmdgigujkl�fjmdwm ×Þâç Üâ ßðÜ öñ ßððâïèßñðá ç öÜÞ âñá CÛ ÛáñÛá â÷ � ïöèáØ kdmdg| cj cdgm
kcdld �f|}hdwd |fknhd xnlcl kdl kdfjmclqrdj � fknhf} dgnmfgl knrdg dcjd � djid efj �dhmdj
×�vo � �lmnmdl�Ø y k cd knl {fjldËudjl kdl kdfjmclqrdj ùunjmfgl edgcÌvcdgdj �
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�dihcqrd �jnh�ld ×cjk c�nmcedg f kdg �fjmgn�n�mclqrdgØ {fjkcmcfjnhd clm | cm kd| �gf�hd|
kdg �nirdcm ujk � cqrm|fjfmfj cd efj {fjkcmcfjnhdj �fj�gfjmcdgm � bnl �gf� hd| ougkd efj
�do cl ×ÂÄÆZØ kugqr knl xdcl} cdh ×ÂÆØ chhulmgcdgm � � cg � dmgnqrmdj ×ÂÆØ nhl onrg y ujidnqrmdm kdg
�nmlnqrd y kns dl d} clmd| clqr vui pnjihcqrd �dhmdj ic�m y cj kdjdj { pnjiugurl cj kdg �nid lcjk
nj {g puq�dj vu idrdj y ujk lcqr knrdg nuqr frjd crgd jnm pughcqrd xnhnjqdrch�d nu�gdqrmrnhmdj
� pfjjdj � t| kcdldg �nirdcm efj ×�fjmgn�n�mclqrdjØ {fjkcmcfjnhdj �dqrjuji vu mgnidj y o cgk
cj �do cl Í×ÂÄÆZØ �jnh�ld k cd � djid kdg d} clmd| clqr vui pnjihcqrdj �dhmdj � pug kcd �ulodgmuji
dcjdl {fjmgn�n�munhl nu� kcd� djcidj �dhmdj dcjidlqrg pnj�m y kcd kdg n�munhdj �dhm | nwc| nh
pnrjhcqr lcjk �

� cg ngiu|djmcdgdj ididj knl {gcmdgcu| kdg | nw c| nhdj p� rjhcqr�dcm vug ~ cjlqrg pnj�uji
kdg ùunjmcÌ�nmcfjlkf| pnjd y ujk �fhidj lmnmmkdlldj kdg efj � fggdnu ×ÂÄÄÁØ efgidlqr hnidjdj
�jnh�ld efj {fjmgn�n�munhdj y cj kdg kcd ùunjmcÌ�nmcfjlkf| pnjd nu� dcjd � djid efj �dhmdj
dcjidlqrg pnj�m o cgk y cj kdjdj �nhhdl i chm y onl y gdhnmce vug n�munhdj �dhm � y ñâïÙ ßæáïç áöÛ á
kdg �nhh clm cj dcjdg �cmunmcfj cj kdg knl �jmdvdkdjl onrg clm� �

×ÂÆØ �� �njingffl rnk jf mnchl y mrd� ofuhk mf}}hd fedg � �do cl ×ÂÄÆZ �ÂØ

~ji edgonjkm | cm kd| �r pnjf|dj kdg �nirdcm efj {fjkcmcfjnhdj clm knl �r pnjf|dj y
knl �do cl ×ÂÄÆZØ | cm kd| xdigc� kdg ðâñèöÜöâñßæ àßïößåöæöÜä � dhdimd � �dËudjvdj efj {fj�
kcmcfjnhdj o cd cj ×ÂÇØ y | cm vujdr|djk lmgc�mdgd| � jmdvdkdjl ujk �fj� cicdgdjkd| {fj�
ldËudjl y � pfjjdj cj dcjd| �fr pngdjmdj b cl�ugl id pnusdgm odgkdj ujk y jnqr �do cl Í �jnh�ld y
nhhd nhl jcqrmÔmgce cnh onrg cjmdg}gdmcdgm odgkdj �

×ÂÇØ �� �mmf rnk qf| d y cm ofuhk rned � ddj n hcedh� }ngm� P
�um c� � fmr �mmf njk �jjn rnk qf| d cm ofuhk rned � ddj n kgdng� }ngm� P
�um c� �nhkf rnk qf|d nl odhh y cm ofuhk rned � ddj hcedh� P Ã Ã Ã �do cl ×ÂÄÆZ �ÂÉØ

� cdkdgu| dgrd� dj o cg ~ cjo pnjkd ididj kcdld �jnh�ld � � cqrm jug lmdhhdj o cg k cd
�k pnËunmrdcm kdl {gcmdgcu| l kdg p�rjhcqr�dcm efj �dhmdj cj �gnid y odhqrdl jnqr �do cl k cd



w ce

�dlmgc�mcfj kdg ùunjmcÌ�nmcfjlkf| pnjd kcdldg {fjkcmcfjnhd kdmdg| cjcdgm � � hl dcj odcmnul
lqrodgo cdidjkdgdl �gf�hd| kdg �do cl Ílqrdj �jnh�ld odcldj o cg jnqr y kns kcdld �jnh�ld
kdg �fjmdwmudhhdj b�jn| c� y kcd lcqr nhl dcj odldjmhcqrdl �rngn�mdgclmc�u| kcdldg l} dvcÌ l�
qrdj �gm efj {fjmdwmdj dgodclm y j cqrm �dqrjuji mg pnim � ~ cj �jkcv � pug kcdldl �gf�hd| clm y
kns dl cjmucmce jcqrm | pfihcqr clm y ïáæßÜöà �Ú èáÙ èÚïðÞ ÝQRã áÜßåæöáïÜáñ ü âñÜáý Ü vu pnusdgj y
f kdg vu lqrhcdsdj y kns �÷ ÜÜâ Þßè ðâÙ á� öÜ ç âÚæè Þßàá åááñ æöà áæä S bcdl o cgk � dkf qr efj
�do cl Í �jnh�ld efgrdgidlnim �

bdg n�lqrhcdsdjkd �dch kdg b clldgmnmcfj clm knrdg kd| �gf�hd| kdg �fjkcmcfjnhdj �nirdcm
ujk �ngcn� chcm pnm ido ck|dm � �jlmdhhd kdg �gnio pugkcidj ~ cidjlqrn�m kdg p� rjhcqr�dcm efj
�dhmdj edgodjkdj o cg kdj xdigc� kdg î âïÙ ßæöÜ �ßÜ vug xdlqrg pnj�uji kdg ùunjmcÌ�nmcfjl�
kf| pnjd y odhqrdg nuqr cj kdg �jnh�ld idjdgclqrdg � pnmvd dcjd � dkdumdjkd �fhhd l} cdhm �

� cg kcl�umcdgdj kcd ofrh� d�njjmd �dgonjklqrn�m idjdgclqrdg � pnmvd | cm {fjkcmcfjnhdj y
of�dc o cg vdcidj y kns kcd �jnh�ld kdfjmclqrdg {fjkcmcfjnhd nhl �f| }hdw lmgu�mugcdgmd ùunj�
mcÌ�nmcfjllmgu�mugdj cj kdg bf| pnjd idjdgclqrdg � pnmvd dcjd jnm pughcqrd ~jml}gdqruji Ìjkdm �
� cg vdcidj y kns �rdfgcdj jcqrm| fjfmfjdj �qrhcdsdjl y kcd �dcjd kdgngmcid b c�dgdjvcdguji
vo clqrdj kdfjmclqr ujk d}clmd| clqr vu cjmdg}gdmcdgdjkdj idjdgclqrdj � pnmvdj mgd�dj y cj�fg�
gd�md �qrhus�f hidgujidj efgrdglnidj � bnididj � pfjjdj nu� kdg xnlcl dcjdg �f|}hdwdj �mgu��
mug kdfjmclqrdg idjdgclqrdg � pnmvd �fggd�md �fgrdglnidj idmgf�dj odgkdj �

� cg ujmdgluqrdj vodc �rdfgcdj jcqrm|fjfmfjdj �qrhcdsdjl � pug idjdgclqrd � pnmvd y kcd ef|
xdigc� kdg �fg| nhcm pnm ujk �fjkcmcfjnhdg �d| njmc� �d�gnuqr | nqrdj y �fjkcmcfjnh bd�nuhm
�dnlfjcji ×bdhignjkd ×ÂÄÇÆ yÂÄÇÇØØ ujk �f| |fjldjld ~jmnch| djm ×�lrdg�� fggdnu ×ÂÄÄ Ây
ÂÄÄÈØØ � �ulidrdjk efj kdj ~gid�jclldj kcdldg b cl�ullcfj lmdhhdj o cg dcjd nhmdgjnmced �jnh�
�ld � pug �dËudjvdj engcn� dh lmgc�mdg {fjkcmcfjnhd | cm �fj� cicdgdjkd| {fjldËudjl ×ÂÇØ efg y
kcd cjl� dlfjkdgd kd| k�jn| clqrdj �l} d�m kdg �jmdg}gdmnmcfj �dqrjuji mg pnim y ujk odhqrd
cj vodcdghdc z cjlcqrm efj �do cl Í �jnh�ld n�odcqrm � �uj pnqrlm odcldj o cg jnqr y kns Ô f�ofrh
dcjdj �fr pngdjmdj b cl�ugl � chkdjk Ô kcd dcjvdhjdj {fjkcmcfjnhd cjjdgrnh� kdl idln|mdj {fj�
mdwml jcqrm nhhd i hdcqrvdcmci nhl onrg idhmdj � pfjjdj � kugqr dcjdj �gfvdll kdg o cdkdgrfhmdj $ á�
àöÛöâñ kdl vuigujkdhcdidjkdj ~enhucdgujil�fjmdwml y gd�d�mcdgm kugqr knl �fg�f| |dj efj
!åÚÜ #y �njj ïáæßÜöà �ÚÙ ñáÚáñ ü âñÜáý Üy kdg kugqr dcj jnqr�fhidjkdl �fj� cicdgdjkdl {fjkc�
mcfjnh dmn� hcdgm o cgk y knl efgnjidrdjkd {fjkcmcfjnh Ô odhqrdl gdhnmce vu| jcqrmgde ckcdgmdj
efgnjidrdjkdj ~enhunmcfjl�fjmdwm nhl onrg cjmdg}gdmcdgm ougkd Ô jcqrm |drg nhl onrg idh�
mdj � �dcmdgrcj odgkdj cj�f hid kdl �declcfjl}gfvdlldl cj ×ÂÇØ kcd � jjnr| dj kng pu� dg y onl cj
�cmunmcfjdj y cj kdjdj �mmf �f| |m ñâïÙ ßæáïç áöÛá kdg �nhh clm y |fkcÌvcdgm � b cdl dg�nlldj o cg
kugqr dcjd MßïößåöæöÜ �ßÜÛïáÛÜïöúÜöâñ kdg �fg| nhcm pnmlÔ �dhd�mcfjl�uj�mcfj y kcd kcd ùunjmcÌ�n�
mcfjlkf| pnjd efj {fjkcmcfjnhdj gdlmgcjicdgm � z cdgnul �f him vuj pnqrlm y kns kcd �jmdg}gdmnmcfj
dcjdl {fjkcmcfjnhl �÷ ÜÜâ Þßè ðâÙ á� öÜ ç âÚæè Þßàá åááñ ß æöàáæä �ßïÜäy odhqrdl gdhnmce
vu| {fjmdwm ×ÂÇØ cjmdg}gdmcdgm o cgk y dcjd igujkhdidjk edglqrcdkdjd �jmdg}gdmnmcfj dgr pnhm
nhl knl dglmd �fg�f| |dj kcdldl ckdjmclqrdj {fjkcmcfjnhl cj ×ÂÇØ � b cd � cqrmÔ� k pnËunmrdcm
dcjdg lfhqrdj p�usdguji o cgk nu� kdg xnlcl dcjdg þ� á� öT � öÜ �ßÜïáÛÜïöúÜöâñ kdg �fg| nhcm pnmlÔ
�dhd�mcfjl�uj�mcfj dg� h pngm � b cdldl �gcjvc} dg� h pngm d� dj�nhhl k cd � cqrmÔ�k pnËunmrdcm efj �d�
Ëudjvdj vujdr|djk jcqrml} dvcÌ lqrdgdg �fj� cicdgdjkdg {fjkcmcfjnhd �

�| n�lqrhcdsdjkdj { n}cmdh o cgk idvdcim y kns kcd �ngcn� chcm pnmlgdlmgc�mcfj kdg �dhd�mcfjl�
�uj�mcfj y vuln| | dj | cm dcjdg k�jn| clqrdj �jmdg}gdmnmcfj idjdgclqrdg � pnmvd jnqr kd|
�fg�chk engcn� dh lmgc�mdg {fjkcmcfjnhd y �fggd�md �fgrdglnidj � pug kcd efj bdhignjkd ujk
� fggdnu�� lrdg � drnjkdhmdj �gcjvc} cdj jcqrm|fjfjmfjdj �qrhcdsdjl hcd�dgm �
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�rcl kclldgmnmcfj cl n� fum qfjmdwm kd} djkdjqd cj |fknh qfjlmguqmcfjl � �ug | ncj f�� dqmced
cl mf kdecld n Úñö÷ âïÙ njnh�lcl �fg n engcdm� f� }rdjf|djn mf �d f�ldgedk cj mrd gdnh| f�
|fknh dw}gdllcfjl � �ug �gn|dofg� cl k clqfugld gd}gdldjmnmfj mrdfg� ×b�� Øy kdedhf}}dk ��
{n|} ×ÂÄÇ ÂØ y njk dwmdjkdk �� hnmdg ofg� ? mf n qfedg �gfnk gnjid f� }rdjf|djn cj jnmugnh
hnjiunid ld| njmcql �

�jd f� mrd k clmcjiu clrcji �dnmugdl f� b�� cl cml �f qul fj gd}gdldjmnmcfjnh nl} dqml f� |dnj�
cji � �jfmrdg y | fgd c|}fgmnjm qrngnqmdgclmcq f� mrd mrdfg� cl mrd cjlcirm mrnm mrd | dnjcji f�
ldjmdjqdl qnjjfm � d kdmdg| cjdk �� mgumr qfjkcmcfjnh ld| njmcql }gf}dg � � } dgenlced �dnmugd
f� jnmugnh hnjiunid ld| njmcql cl mrnm cm cl dlldjmcnhh� kd} djkdjm fj ×| nmdgcnh cjmgfkuqdk
o cmr cj Ø mrd }gde cful k clqfugld qfjmdwm y njk b�� njk zdc| Íl � chd �rnjid �d| njmcql ×���Ø
odgd mrd Ìglm ld| njmcq mrdfgcdl mrnm | nkd mr cl l} dqcÌq � cjk f� qfjmdwmunh kd} djkdjqd �fg�
| nhh� }gdqcld ×{n|} ×ÂÄÇ ÂØ y zdc| ×ÂÄÇÁØØ � �f| d f� mrd | nj� ßñß� Þâïöð }rdjf| djn mrnm
odgd gdqfijcvdk mf qnhh �fg n k�jn| cq ecdo f� ld| njmcql odgd mrd cjmdg}gdmnmcfj f� }gfjf�
| cjnhl njk kdÌjcmd kdlqgc}mcfjl y mrd njnh�lcl f� mdjld y } hugnhl y njk }gdlu}}flcmcfj �[
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�rd b�� njnh�lcl f� ËunjmcÌqnmcfj cl kdlcijdk mf qn}mugd mrd qhnllcqnh }gf� hd| f� kfj�d�
ldjmdjqdl ×ÂØ � ËunjmcÌ qnmcfj cl njnh�vdk nl cjmdgjnhh� k�jn| cq y orchd dwmdgjnhh� lmnmcq �
�rdgd�fgd y n }gfjfuj mrnm n}}dngl cj mrd juqhdng lqf} d f� n qfjkcmcfjnh qnj � d � fujk mf
nj njmdqdkdjm mrnm cl cjmgf kuqdk �� nj cjkdÌjcmd �� o cmrcj mrd gdlmgcqmfg y �um njn}rfgcq
gd�dgdjqd mf nj cjkdÌjcmd mrnm cl cjmgfkuqdk o cmrcj mrd qfjkcmcfjnh Íl njmdqdkdjm fg lqf} d cl
jfm } fllc� hd �fg n }gfjf| cjnh mrnm f qqugl cj lu�ldËudjm ldjmdjqdl �

×ÂØ �� n �ng| dg fojl ß èâñúáäy rd � dnml öÜ� û zd kfdlj Ím hc�d öÜ�

�cjqd �f� dgml ×ÂÄÇÆ yÂÄÇÄØ cm cl odhhÔ�jfoj mrnm mrdgd ngd | nj� dwqd}mcfjl mf mrcl guhd �\
~wn|}hdl hc�d ×ÁØ lrfo mrnm cj l} dqcÌ q qfjmdwml y lfÔqnhhdk qfjmdwml f� �| fknh lu�fgkcjn�
mcfj� y n }gfjf| cjnh mrnm f qqugl cj n lu�ldËudjm |fknh ldjmdjqd qnj � d njn}rfgcqnhh� �fujk
mf nj njmdqdkdjm mrnm cl cjmgfkuqdk o cmrcj nj �f}nËud qfjmdwm� y d �i � n qfjkcmcfjnh Íl nj�
mdqdkdjm fg lqf} d � �j �f� dgml Í nqqfujm mrd qfjkcmcfjnh cl lmchh njnh�vdk nl dwmdgjnhh� lmnmcq mf
nqqfujm �fg mrd �lmnjkngk qnldl� dwd|}hcÌdk cj ×ÂØ y orchd �fg |fknh lu� fgkcjnmcfj qnldl ×ÁØ
n l} dqcnh ßððâÙ Ù âèßÜöâñ kdecqd | n�dl nqqdllc� hd | nmdgcnh mrnm cl kdÌjdk o cmrcj �f}nËud�
qfjmdwml y mf nhhfo �fg njn}rfgcq � cjkcji f� n }gfjf| cjnh cj n lu�ldËudjm y �| fknhh� lu��
fgkcjnmdk� ldjmdjqd �] �dugml ×ÂÄÄÈØ f�dgl n }gdlu}}flcmcfjnhAnjn}rfgcq nqqfujm f� |fknh
lu� fgk cjnmcfj mrnm cl |fgd gdlmgcqmdk mrnj �f� dgml Í edg� } fodg�uh nqqf| |fknmcfj nqqfujm �

×ÁØ �� n �ng| dg fojl ß èâñúáäy rd � dnml öÜ� � Ü | cirm � cq� �nq� �
^_`` ` ab a c de`f ghijk lhiimn l o`pfqd ghiirn l s tuv ghij hw n l s tuv ghiixn l s tuvyz`{|` ghiim lhiikn ls tuvyz}~�`pqd�e`f ghii�t lhii�w n l �tfq`` ghij�n l z`{|` ghiim lhiikn l �t� �`f _t��q ghii�n l `q� a� _`` f`�`f`��`d �� qe` vf`��}pd �}}q�}q` l td �`|| td �`�u ghij� lhijm lhiihlhii�n a��pq d`` t|f`t�{ stfqqp�`� ghi�kn a�c�}qe`f �t{ q} t��}p�q �}f g�n �d q} �`��` �pt�q���tq�}� td `�q`f�t||{ �{�tu �� gd`` �`f�t��} ghiimnn a
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xfmr �f� dgml Í njk �dugml Í b�� njnh�ldl f� |fknh lu� fgkcjnmcfj ngd �uchm fj
{gnmvdg Íl ×ÂÄÆÇ yÂÄÄ ÂØ njnh�lcl f� ïáæßÜöàá njk � ïßèáè Ù âèßæöÜä� Edm y cj � fmr f� mrdld mrd�
fgcdl mrd b� �l kf jfm kclmcjiuclr � dmoddj d �i � kdfjmcq njk d}clmd| cq |fknhcm� ×q� � ×ÈØ
� dhfo Øy jfg � dmoddj cjkcqnmced njk qfujmdg�nqmunh qfjkcmcfjnhl � �m cl mrul jfm } fllc� hd mf
ïá� ïáÛáñÜ mrd qfjmdwmunh ×njn}rfgcqØ kd} djkdjqd f� n kdfjmcq | fknh gdhnmced mf n kdfjmcq
qfjmdwm mrnm cl dw} hcqcmh� cjmgf kuqdk o cmrcj mrd }gdqdkcji kclqfugld y nl d �i � �� mrd }rgnld
�áïÙ ßñ Üßý æßç cj ×ZØ � �ugmrdg y �dugml Í njnh�lcl kfdl jfm nqqfujm �fg |fknh lu� fgkcjnmcfj
gdhnmced mf n jdinmdk qfjmdwm y jfg �fg | fknh qfjlmguqmcfjl mrnm ngd qfjmdwmunhh� kd} djkdjm
fj mrd }gdqdkcji �nqmunh k clqfugld ×ldd � dhfo dwn|}hdl ×ÊØØ �

×ZØ � qqfgkcji mf �áïÙ ßñ Üßý æßç y � nw Ù ÚÛÜ }n� mnwdl �fg rcl qng �
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�rd c|}nqm f� {gnmvdg Íl njnh�lcl f� ïáæßÜöàá Ù âèßæöÜä cl mrnm | fknh dw}gdllcfjl y d �i � ÙÚÛÜ
cj ×Å Ø y ngd jfm ld| njmcqnhh� n|�ciuful � dmoddj kc�dgdjm gdnkcjil mgnkcmcfjnhh� qhnllcÌdk
nl á� öÛÜáÙ öð� èáâñÜöð fg ðöïðÚÙÛÜßñÜößæy �um ngd qfjmdwmunhh� kd} djkdjm fj kc�dgdjm �cjkl
f� cjmdjlcfjnh åßðú� ïâÚñè ðâñÜáý ÜÛ Ô d} clmd| cq ×ÅnØ y kdfjmcq ×Å� Ø njk qcgqu| lmnjmcnh ×ÅqØ Ô
mrnm }gfe ckd mrd Ù âèßæ åßÛá f� mrd ×ujcedglnhØ |fknh f} dgnmfg ×{ gnmvdg ×ÂÄÄ Â�ÊZÄ yÊÅÉØØ �

×Å Ø n � ×�ñ àöáç â÷ mrd nenchn� hd de ckdjqd yØ �f q�h ÙÚÛÜ rned �ddj mrd |ugkdgdg �
� � ×�ñ àöáç â÷ ornm mrd hno }gfe ckdl yØ �f q�h ÙÚÛÜ if mf � nch �
q � ×�ñ àöáç â÷ mrd }gdldjm lmnmd f� rcl jfld dmq �yØ �f q� h Ù ÚÛÜ ljddvd �

{gnmvdg ×ÂÄÇ ÂØ dwmdjkl mrcl njnh�lcl mf mrd qfjqd}m f� � ïßèáè Ù âèßæöÜäy c �n � cj fgkdg mf
nqqfujm �fg kdfjmcq njk qfujmdg�nqmunh |fknhcm�y ordgd mrd |fknh f} dgnmfg cl njnh�vdk nl
èâÚåæä ïáæßÜöàáy nl kd} djkcji y nl cm kfdl y fj mof qfjedglnmcfjnh �nq�igfujkl �

�ïßèáè Ù âèßæöÜä cjefhedl n ldqfjk �nq�igfujk qfjmdwm y mrd âïèáïöñ� ÛâÚïðáy orcqr cj�
kuqdl n }ngmcnh fgkdg fj mrd ldm f� ofghkl kdmdg| cjdk �� mrd |fknh �nld � �fg mrd kdfjmcq
qfjkcmcfjnh ×ÈnØ y mrd |fknh f} dgnmfg cl gdhnmced mf n ðöïðÚÙÛÜßñÜößæ | fknh �nld njk n èáâñ �
Üöð fgkdgcji lfugqd y orchd mrd qfujmdg�nqmunh ×È� Ø cl njnh�vdk gdhnmced mf nj d| }m� |fknh
�nld njk n ÜâÜßæ æä ïáßæöÛ Üöð fgkdgcji lfugqd � �fuirh�y �fg ×ÈnØ y mrd ofghkl mrnm | n�d u} mrd
qcgqu| lmnjmcnh | fknh �nld � ×� Ø y �u} knmdk� o cmr mrd }gf} flcmcfj kdjfmdk �� mrd njmdqdkdjm
qhnuld ×� � ×� Ø 5 � ×� Ø � 6� 9Ø ngd }ngmcnhh� fgkdgdk gdhnmced mf mrd �ckdnh� }gfe ckdk �� mrd
kdfjmcq fgkdgcji lfugqd , ×� Ø � tjcedglnh ËunjmcÌqnmcfj mrdj gnjidl fedg mrfld ofghkl fum f�
� � � ×� Ø mrnm ngd | nw c| nhh� qhfld mf mrd ckdnh kdÌjdk �� mrd fgkdgcji lfugqd �

×ÈØ n � �� � nw o chh �u� n qng y rd |ulm }n� mnwdl �
� � �� � nw rnk �fuirm n qng y rd ofuhk rned }nck mnwdl �

{gnmvdg Íl njnh�lcl f� ïáæßÜöàá njk � ïßèáè Ù âèßæöÜä cl odhh lucmdk mf nqqfujm �fg njn}rfgcq
� cjkcji njk }gdlu}}flcmcfj }gf� dqmcfj fum f� |fknh qfjmdwml y njk mrcl cl mrd | ncj gdnlfj
or� cm onl �gdqfjlmguqmdk� cj engcful mrdfgcdl f� | fknhcm� cj mrd �gn|dofg� f� b�� y cj
}ngmcquhng �f� dgml ×ÂÄÇÆ yÂÄÇÄØ njk �dugml ×ÂÄÄÈØ �
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�rdgd cl n �gfnk qfjldjlul jfonkn�l mrnm |fknh nkedg�l y |uqr nhc�d �gdËudjq� nkedg� cnhl y
ngd � dlm njnh�vdk cj mdg| l f� idjdgnhcvdk ËunjmcÌqnmcfj ×ldd d �i � �do cl ×ÂÄÆÈØ y �ngmdd ×ÂÄÄ ÂØ y
efj � cjmdh ×ÂÄÄÅ yÂÄÄÈØØ � �rcl jfm fjh� hdnkl mf n jnmugnh njnh�lcl f� ignkdk |fknhl ×� ïâå�
ßåæäy Úñæöú áæäØ y �um |fgd c|}fgmnjmh� nhhfo l ul mf gdjkdg mrd cjrdgdjm qfjmdwm kd} djkdjm
jnmugd f� |fknh qfjlmguqmcfjl � � l } fcjmdk fum gdqdjmh� �� efj � cjmdh ×ÂÄÄÈØ y idjdgnhcvdk
ËunjmcÌdgl qnj �d mn�dj mf gd�dg mf n qfjmdwmunhh� icedj fg gdqfjlmguqmdk engcn� hd f� nj
n}}gf}gcnmd m�} d y o rcqr Ô cj qfj� ujqmcfj o cmr mrd gdlmgcqmfg qhnuld Ô qfjlmcmumdl mrd Ëunj�
mcÌqnmcfjnh kf| ncj � �fg |fknh f} dgnmfgl mrcl e cdo onl njmcqc}nmdk �� {gnmvdg ×ÂÄÆÇØ y orf
qrngnqmdgcvdk |fknh f} dgnmfgl nl � dcji ïáæßÜöà á Üây fg qfjmdwmunhh� kd} djkdjm fj kc�dgdjm
� cjkl f� cjmdjlcfjnh qfjmdwml �

�d mrdgd�fgd nllcij | fknh dw}gdllcfjl n kclqfugld gd}gdldjmnmcfjnh fg hficqnh lmguqmugd
mrnm qrngnqmdgcvdl mrd| nl � áñáïßæö� áè  ÚßñÜöT áïÛ mrnm ngd ßñß� Þâïöð o cmrcj mrdcg gdlmgcqmfg
ngiu| djm � �cjqd |fknh f} dgnmfgl ngd qfjmdwmunhh� kd} djkdjm fj kc�dgdjm �cjkl f� cjmdj�
lcfjnh �nq�igfujk qfjmdwml ×{ gnmvdg Íl cjlcirmØ y mrd kf| ncj ngiu|djm f� mrd |fknh Ëunj�
mcÌdg cl qrngnqmdgcvdk nl njn}rfgcqnhh� kd} djkdjm u}fj n jdo m�} d f� kclqfugld gd�dgdjml y
ðâñÜáý Ü ïá÷ áïáñÜÛy mrnm ngd kdÌjdk mf �lmnjk }gfw�� �fg qfjmdwml y fg b� �l f� kcedgld cjmdj�
lcfjnh m�} dl � {gnmvdg Íl jfmcfj f� ïáæßÜöàá Ù âèßæöÜä cl mrul qn}mugdk cj mdg| l f� mrd jfmcfj
f� nj ßñß� Þâïöð kf| ncj ngiu| djm y fg |fknh �nld f� n idjdgnhcvdk |fknh ËunjmcÌdg �

�rcl njnh�lcl nhhfo l ul mf }gfeckd n Úñö÷ âïÙ njnh�lcl f� ïáæßÜöà á Ù âèßæöÜä njk Ù âèßæ
ÛÚ åâïèöñßÜöâñ qfjmdwml y lcjqd y nl od o chh ngiud y |fknh lu� fgk cjnmcfj qfjlmcmumdl � ulm n l} d�
qcnh cjlmnjqd f� mrd | fgd idjdgnh qfjmdwm kd} djkdjm qrngnqmdgclmcq f� |fknh dw}gdllcfjl y
mf o cm y ïáæßÜöà á Ù âèßæöÜä� Edm y mrcl njnh�lcl kf dl jfm �dm c| }gfed cj nj� on� fedg y d �i �y
�dugml Í×ÂÄÄÈØ � ïáÛÚ��âÛöÜöâñßæ njnh�lcl f� |fknhcm� njk |fknh lu� fgkcjnmcfj �

� l jfmdk n� fed y � fmr �f� dgml Í njk �dugml Í gdqfjlmguqmcfjl f� {gnmvdg Íl mrdfg� mn�d
fedg mrd njnh�lcl f� kdfjmcq njk qfujmdg�nqmunh |fknhcm� nl cjefhecji � ïßèáè Ù âèßæöÜä� �rd
|fknh f} dgnmfg cl qrngnqmdgcvdk nl kd} djkdjm fj mof qfjedglnmcfjnh �nq�igfujkl y fjd f�
mrd| �ujqmcfjcji nl mrd âïèáïöñ� ÛâÚïðá� �fg kdfjmcq |fknhcm�y d �i �y mrd kdfjmcq njmdqdkdjm
qfjmdwm cl kdÌjdk mf cjkuqd n }ngmcnh fgkdgcji fedg mrd ldm f� ofghkl mrnm qfjlmcmumd mrd
|fknh �nld y njk mrd ËunjmcÌqnmcfj cl kdÌjdk mf gnjid fedg mrfld ofghkl f� mrd | fknh �nld
mrnm ngd �| nw c| nhh� qhfld� mf mrd �ckdnh� kdÌjdk �� mrd kdfjmcq qfjmdwm �

Edm y lcjqd mrd fgkdgcji lfugqd cl jfm gd}gdldjmdk nm mrd hdedh f� mrd b� � y mrd qfjkcmcfjnhl
cj ×ÈnÔ� Ø ngd nllcijdk mrd ln| d gd}gdldjmnmcfj ×|fkuhf md|}fgnh kc�dgdjqdlØ y njk od
qnjjfm gd}gdldjm mrd njn}rfgcq kd} djkdjqd y fg gdhnmce cvnmcfj f� kdfjmcq Ù ÚÛÜ cj ×ZØ mf mrd
kdfjmcq qfjmdwm cjmgfkuqdk �� mrd }rgnld �áïÙ ßñ Üßý æßç �

� cjnhh�y �dugml Í njnh�lcl kfdl jfm nqqfujm �fg dwn|}hdl hc�d ×ÊØ � �j ×ÊnØ mrd njmdqdkdjm
f� mrd }gfjfuj öÜ cl kdÌjdk o cmrcj mrd lqf} d f� jdinmcfj y njk mrul cjnqqdllc� hd nqqfgkcji mf
b�� Íl qfjlmgncjml fj njn}rfgcq � cjkcji � ×Ê� Ø y fj mrd fmrdg rnjk y cl }gf� hd| nmcq lcjqd mrd
|fknh f} dgnmfg qnjjfm � d gd}gdldjmdk nl njn}rfgcqnhh� kd} djkdjm fj mrd }gdqdkcji �nqmunh
qfjmdwm y orcqr rfodedg cl cjkcl} djlc� hd c� od onjm mf idm nm mrd qfggdqm mgumr qfjkcmcfjl �fg
mrd qfjkcmcfjnh � �rd njnh�lcl l�dmqrdk n�fed cl f� qfugld } hdnidk �� mrd ln|d }gf�hd| l �

×ÊØ n � � kfj Ím rned ß Ù öðïâçßàá âàáñ� � ofuhkj Ím �jfo ornm mf kf o cmr öÜ�
� � �rdgd n mrgdd } df}hd cj mrd gff| � �� fjd f� mrd| hdnedl mrd gff| y mrdgd o chh lmchh

� d fjd } dglfj cj mrd gff| �
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�d o chh ngiud mrnm � fmr f� mrdld }gf� hd| l Ô mrd gd}gdldjmnmcfj f� mrd âïèáïöñ� ÛâÚïðá �fg
kdfjmcq njk qfujmdg�nqmunh | fknhcm�y nl odhh nl mrd }gf� hd| l chhulmgnmdk �� dwn|}hdl ×ÊØ Ô
jdqdllcmnmd n gnk cqnh gdfginjcvnmcfj f� mrd lmnjkngk b�� gd}gdldjmnmcfj �fg| nm �

�rd | ncj cjlcirm f� b�� cl mrnm mrd |dnjcji f� n ldjmdjqd cl dlldjmcnhh� ðâñÜáý Ü èá�
� áñèáñ Üy mrnm dnqr ldjmdjqd |ulm � d cjmdg}gdmdk ïáæßÜöà á Üâ öÜÛ � ïáðáèöñ� ðâñÜáý Üy fg �nl nj
nkkcmcfj mf y fg �u} knmd Í f� y mrd qfjmdwm cj orcqr cm cl uldk� ×enj ~ c� q��{n|} ×ÂÄÄÊ �ÂØØ � �j
mrcl èäñßÙ öð � áïÛ� áðÜöàáy mrd |dnjcji f� n ldjmdjqd cl mf � d qn}mugdk cj mdg| l f� qfjmdwm
qrnjid qfjkcmcfjl gnmrdg mrnj cj mdg| l f� mgumr qfjkcmcfjl }gf} dg � �j fgkdg mf | n�d mrcl
e cdo �fg| nhh� }gdqcld enj ~c� q��{ n|} ×ÂÄÄÊØ kdÌjd n gdhnmcfjnh y fg èäñßÙ öð ld| njmcql �fg
b� �l y ordgd mrd | dnjcji f� n ×}ngmcnhØ b� � é cl lmnmdk nl n gdhnmcfj � dmoddj cj}um njk
fum}um nllcij| djml � njk � ê �gf| cjkce ckunhl f� � cjmf � � � ��é ����� ��

xum jfm fj h� kf dl mrcl gdhnmcfjnh kdÌjcmcfj nqqfujm �fg mrd èäñßÙ öð Ù áßñöñ� f� ldjmdjqdl
cj kclqfugld � �� dwmdjlcfj f� mrd b� � hnjiunid o cmr n ldËudjqcji f}dgnmfg P b� �l jfo
dw}hcqcmh� ïá� ïáÛáñÜ mrd k�jn| cql f� kclqfugld �

Edm mrd k�jn| cq nl} dqm f� |dnjcji mrnm cl mrul �uchm cjmf mrd ld| njmcql njk gd}gdldj�
mnmcfj f� b�� cl lmchh f� jf rdh} �fg fug }gf� hd| l n�fed y cj }ngmcquhng mrd fjd }gdldjmdk
�� dwn| }hd ×Ê� Ø � mrd nllcij| djml � + � ê mrnm gdqfgk mrd nllcij|djml �fg gd�dgdjml uldk cj
mrd }gdqdk cji ×�cj}um�Ø qfjmdwm ngd jfm cj mrd f�� dqm hnjiunid y njk mrul qnjjfm ldged nl
gd}gdldjmnmcfjnh f�� dqml mf }gfeckd nj njmdqdkdjm �fg mrd njn}rfgcq |fknh �nld f� n qfjmdw�
munhh� kd} djkdjm | fknh f} dgnmfg � xum cm cl f�e cful rfo mrd k�jn| cq e cdo f� mrd ÛáÙ ßñÜöðÛ
f� b� �l qnj � d �ugmrdg lmgdjimrdjdk mf � cdhk nj dw}hcqcm ïá� ïáÛáñÜßÜöâñ f� mrcl qfjmdwm kd�
} djkdjm |dnjcji f� ldjmdjqdl nm mrd b� � hdedh � � fkuhf mrd cjmdjlcfjnh �gn|dofg� y mrdgd
cl n kcgdqm qfggdl} fjkdjqd � dmoddj mrd ïáæßÜöâñßæ ld| njmcql f� b� �l njk Ú�èßÜá ðâñèöÜöâñÛ
fj qfjmdwm gd�dgdjml y nl cj ×ÆØ y ordgd n qfjmdwm gd�dgdjm kdjfmdl n ldml f� ofghkÔ �ujqmcfj
}ncgl � �j u}knmd qfjkcmcfj % �� & ' ( ê qrngnqmdgcvdl mrd �u} knmd� f� nj �cj}um� qfjmdwm
×gd�dgdjmØ & �� n b� � ( ê mf � cdhk mrd �fum}um� qfjmdwm ×gd�dgdjmØ % y ordgd ) ×% Ø kdjfmdl
mrd ldm f� lmnmdl *� ê + , - �fg orcqr mrdgd cl n lmnmd *� ê + � - 8 ) ×& Ø l �mr � *� ê + � - njk *� ê + , -
qfjlmcmumd qfggdqm cj}um njk fum}um lmnmdl cj mrd gdhnmcfjnh |dnjcji f� ( ê � ./ � 01 2 ��( ê �� ./ � 03 2 �

×ÆØ *� + )- 45� % �� & ' ( ê c� ) ×% Ø 5 6*� ê + , - � ×7 *� ê + � - 8 ) ×& ØØ ./ � 01 2 ��( ê �� ./ � 03 2 9 �

�n�cji ldgcfulh� mrd n� fed f�ldgenmcfj mrnm nj� ldjmdjqd o cmr cj n kclqfugld cl mf � d
cjmdg}gdmdk nl qfjmdwmunhh� kd}djkdjm u}fj y fg nl nj �u}knmd Í f� mrd qfjmdwm dlmn� hclrdk
�� mrd }gdqdk cji ldjmdjqdl y od kdedhf} n jdo gd}gdldjmnmcfj �fg| nm �fg k�jn| cq kclqfugld
cj b�� � �d | n�d uld f� u} knmd qfjkcmcfjl hc�d ×ÆØ mf dw}hcqcmh� ïá� ïáÛáñÜ mrd k�jn| cql f�
n k clqfugld o cmrcj mrd b� � mrnm cl mf gd}gdldjm cml èäñßÙ öð |dnjcji � �f mrcl djk y b� �
qfjlmguqmcfj cl kdlcijdk mf �uchk n jdo u} knmd qfjkcmcfj =< ��=<>?'( < �fg dnqr ldjmdjqd ;< �

bud mf mr cl jfedh gd}gdldjmnmcfj �fg| nm cm cl } fllc� hd Ô cj }gf� hd| nmcq dwn|}hdl hc�d ×Ê� Ø y
njk nhlf �fg qfujmdg�nqmunh njk kdfjmcq |fknhcm� ×ldd � dhfo Ø Ô mf gd}gdldjm mrd njn}rfgcq
kf| ncj ngiu|djm @ ê f� n |fknh f} dgnmfg nl njn}rfgcq mf n qfjmdwm gd�dgdjm % mrnm gd}gd�
ldjml mrd ×qfjmcjufulh� u} knmdk Ø }gdqdkcji �nqmunh qfjmdwm �

� _`` t|d} s tuvyz`{|` ghiikn a �e�d f`|tq�}�t| d`u t�q��d }� �z_d �}||}� d qe` dv �f�q }� �`�u ghij� ��e a�nt�� of}`�`���  ¡y_q}¡e}� ghiihn l �e`f` �}�q`�q �`v`��`�q u `t���b �d �`��`� �� q`fu d }� pv�tq`d a
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�fg mrd qfggdqm ofg�cji f� mr cl njnh�lcl od o chh rned mf iungnjmdd mrd odhh�fujkdkjdll
f� mrd edgc�� cji d|�dkkcji �ujqmcfjl � �d nhlf rned mf kdÌjd nj nk� ulmdk lu�fgkcjnmcfj
gdhnmcfj �fg mr cl jdo b� � �fg| nm mf qfjlmgncj mrd nqqdllc� chcm� f� kclqfugld gd�dgdjml �fg
njn}rfgcq � cjkcji � �rdld � cjkcji qfjlmgncjml o chh }gfed n}}gf}gcnmd jfm fjh� �fg mrd lmnj�
kngk jfjÔlu�fgkcjnmcfj qfjmdwml ×ldd ×ÂØ n� fedØ y �um nhlf �fg gdhnmced | fknhcm� ×ZØÔ ×ÊØ njk
|fknh lu� fgk cjnmcfj ×ÁØ �

xdlckdl mrd qhnllcqnh qnldl f� |fknh lu� fgk cjnmcfj luqr nl ×ÁØ fug njnh�lcl o chh nqqfujm
�fg |fknh lu� fgk cjnmcfj gdhnmced mf jdinmdk ×ÇØ njk ignkdk |fknh ldjmdjqdl ×ÄØ y cj qfj�
� ujqmcfj o cmr qfjlmgncjml fj ldjmdjqd |ffk y orcqr nkkcmcfjnhh� gdlmgcqm mrd } fmdjmcnh f�
|fknh ldjmdjqdl mf djinid cj |fknh lu� fgkcjnmcfj �

×ÇØ �gdk kckj Ím �u� n | cqgfoned fedj �
n � zd ofuhkj Ím �jfo ornm mf kf o cmr cm �
� � û zd | cirm hc�dAuld cm �
q � û �hngclln cl ulcji cm �

×ÄØ n � �� � nw if dl mf �rcjn y öñ ñâ ðßÛáB öÜ CÛ Úñæöú áæä ÜÞßÜ rd o chh rd �u� �ff�l �
zd ofuhkAûo chh jfm gdnk mrd| �

� � �� � nw if dl mf �rcjn y rd � ïâåßåæäBÙ ö�ÞÜB ñáðáÛÛßïöæä ×o chhØ �u� �ff�l �
zd o chh jfm gdnk mrd| �

� cjnhh�y fj mrd �nlcl f� fug jdo b� � gd}gdldjmnmcfj �fg| nm �fg èäñßÙ öð kclqfugld y fug
njnh�lcl f� |fknh lu� fgkcjnmcfj dwmdjkl mf qnldl f� �dwmdjkdk kcl� ujqmced kclqfugldl� luqr
nl ×ÂÉØ y ku��dk Ù âèßæ Û� æöÜÜöñ� �� �njk| nj ×ÂÄÇÊØ � �fg mrd �n|ful �nmrgff| ldjmdjqdl
×ÂÂØ y rfodedg Ô orcqr cj �f� dgml ×ÂÄÇÄØ ngd nllcijdk nj njnh�lcl cj mdg| l f� |fknh lu��
fgkcjnmcfj Ô od o chh ngiud mrnm mrd� |ulm jfm � d njnh�vdk nl Ù âèßæ æä ÛÚåâïèöñßÜáèy �um
gnmrdg �� gdlfgmcji mf mrd ld| njmcql f� áý ðæÚÛöàá âïy orcqr cl dlldjmcnhh� mrd njnh�lcl mrnm
{n|}��d�hd ×ÂÄÄZØ }gf} fldk �fg mrcl m�} d f� ldjmdjqdl �

×ÂÉØ Efu o chh lmn� uj| nggcdk y fg �fu o chh | ngg� n mgn|} �
Efu Íhh � dqf|d n juj y fg mrd mgn|} o chh � dnm �fu gdiuhngh��
~ cmrdg on� �fu Íhh rned n | cldgn� hd hc�d � �njk| nj ×ÂÄÇÊ �ÁÉÈØ

×ÂÂØ ~ cmrdg mrdgd cl jf �nmrgff| cj mrcl rfuld y fg cm cl cj n �ujj� }hnqd � �f�dgml ×ÂÄÇÄ �ÆÉÁØ
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�rd nkf}mcfj f� mr cl jdo b� � gd}gdldjmnmcfj �fg| nm lfhedl mrd }gf� hd| l f� |fknh qfjmdwml
mrnm ngd mf � d cjmdg}gdmdk nl ïáæßÜöàá Üâ mrd �nqmunh y fg dhld n jdinmdk njmdqdkdjm qfjmdwm �

�fg mrd ldqfjk }gf� hd| f�ldgedk n�fed y mrd | cllcji ïá� ïáÛáñÜßÜöâñ f� mrd fgkdgcji lfugqd
×ldd ×ZØ njk ×ÈnÔ� ØØ y od o chh kde cld nj nhmdgjnmced njnh�lcl f� èáâñÜöð njk ðâÚñÜáï÷ ßðÜÚßæ
|fknhcm� mrnm kcl} djldl o cmr mrd jfmcfj f� � ïßèáè Ù âèßæöÜä� �fg kdfjmcq |fknhcm� mrd kd�
fjmcq njmdqdkdjm qfjmdwm o chh � d gd}gdldjmdk nm mrd hdedh f� mrd b� � y njk mrd |fknh �nld y
fg kf| ncj ngiu| djm f� mrd kdfjmcq |fknh f} dgnmfg o chh � d gd}gdldjmdk nl njn}rfgcqnhh�
kd} djkdjm u}fj n ðâñÛöÛÜáñÜ� ðâÙ� æáý | fknh �nld y qfjlmcmumdk �� mrd Ù áï� á f� mrd �nqmunh
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njmdqdkdjm qfjmdwm njk n Ù ßý öÙ ßæ fg ïáæáàáñ Ü lu�}ngm f� mrd kdfjmcq njmdqdkdjm qfjmdwm y
ordgd mrd hnmmdg cl f�mncjdk �� uld f� n gdhnmcfj f� ðâñÜáý Ü ïáèÚðÜöâñ mrnm cl lc| chng mf mrd
gdhnmcfj f� ðâñÜïßðÜöâñ cj �ndgkdj�fgl ×ÂÄÇÇØ � �fg qfujmdg�nqmunh |fknhcm� od | n�d uld f�
mrd gdhnmcfj f� ðâñÜáý Ü ïáèÚðÜöâñ mf cjkuqd gdhnmce cvnmcfj mf mrd �nqmunh njmdqdkdjm qfjmdwm �
�rd b� � gd}gdldjmnmcfjl mrdgd�fgd kclmcjiuclr �dmoddj d} clmd| cq njk d �i � kdfjmcq |fknhcm�y
njk nhlf � dmoddj cjkcqnmced njk lu�� ujqmced qfjkcmcfjnhl � �ugmrdg y gdhnmce cvnmcfj mf fedgmh�
cjmgf kuqdk kdfjmcq y fg dhld d} clmd| cq qfjmdwml ×ldd ×ZØØ cl c| |dkcnmdh� nqqfujmdk �fg �

�} dqcnh nmmdjmcfj cl kdefmdk mf mrd njnh�lcl f� kdfjmcq qfjkcmcfjnhl y o rdgd fug njnh�lcl
kc�dgl lcijcÌqnjmh� �gf| mgnk cmcfjnh njnh�ldl y nl d �i � �do cl ×ÂÄÆZØ njk {gnmvdg ×ÂÄÇ ÂAÂÄÄ ÂØ y
orcqr } flcm n �lcjihdÔf} dgnmfg njnh�lcl� �fg kdfjmcq qfjkcmcfjnhl y njk mrul fjh� nhhfo �fg
gdnkcjil f� �qfjkcmcfjnh f� hcinmcfj� y nl cj ×ÂÁnØ � �jlmdnk y od o chh ngiud �fg nj njnh�lcl
f� ×cjkcqnmced njk qfujmdg�nqmunhØ kdfjmcq qfjkcmcfjnhl mrnm nllcijl mrd kdfjmcq f} dgnmfg
jnggfo lqf}d o cmrcj mrd lqf} d f� mrd ifedgjcji qfjkcmcfjnh � �j qnldl f� qfjkcmcfjnh f� hc�
inmcfj hc�d ×ÂÁnØ y mrd kdfjmcq qfjmdwm mrnm cl nqqdllc� hd �gf| mrd d} clmd| cqnhh� nqqdllc� hd
ofghkl o rdgd �dlld |ugkdgl �cgih cl ckdjmcqnh mf mrd �hno l� mrnm rfhk cj nqmunh ofghk y orchd
cj qnldl hc�d ×ÂÁ� Ø mrd hno l mrnm }gdench cj d} clmd| cqnhh� nqqdllc� hd ofghkl ordgd r clmfg�
defhedk kc�dgdjmh� | n� kc�dg qguqcnhh� �gf| mrfld f� mrd nqmunh ofghk �

�d o chh nhlf f�dg n lfhumcfj �fg mrd }gf� hd| f� �mgce cnh kdfjmcq mgumr� y nl cj ×ÂZØ y orcqr
cl jfm nqqfujmdk �fg �� �do cl Í njk {gnmvdg Íl mgnk cmcfjnh njnh�ldl f� kdfjmcq qfjkcmcfjnhl �

×ÂÁØ n � �� �dlld |ugkdgl �cgih y �dlld Ù ÚÛÜ if mf � nch �
� � �� �umrdg rnkj Ím djidjkdgdk mrd �d�fg| nmcfj y od Ík lmchh Þßàá Üâ }n� cjkuhidjqd �

×ÂZØ �� �dlld gf�l mrd �nj� njk rcl |fmrdg idml jfmcqd f� cm y �dlld ÙÚÛÜ rned n |fmrdg �

� cjnhh�y od o chh cjedlmcinmd mrcl njnh�lcl f� �|uhmc} hd gdhnmced� |fknhcm� cj |fknh lu��
fgkcjnmcfj qfjmdwml y o cmr | cwdk f qquggdjqdl f� d} clmd| cq njk kdfjmcq jfjÔgdlmgcqmdk njk
gdlmgcqmdk y c �d � qfjkcmcfjnh |fknh ldjmdjqdl �
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� l n | n� fg | fmcenmcfj �fg rdg njnh�lcl f� kdfjmcq |fknhl nl cjefhe cji � ïßèáè Ù âèßæöÜä
{gnmvdg k clqulldl qnldl f� cjqfjlclmdjm y qfj� cqmcji �nqmunh njk kdfjmcq �nq�igfujk qfjmdwml y
nl cj mrd ��n| ngcmnj �ngnkfw� y fg mrd |fgd cjefhedk qnldl f� ��gnqmcqnh �j�dgdjqd� ×ÂÅ Ø �

�rd njnh�lcl cj mdg| l f� � ïßèáè Ù âèßæöÜä }gdkcqml ×ÂÅ�ÔqØ mf � d mgud fj n åâÚæáÜöð ×jfjÔ
d} clmd| cqØ cjmdg}gdmnmcfj f� ðßñB ðâÚæè� Edm y mrcl kf dl jfm qfggdl}fjk mf fug cjmucmcfjl � cj
×ÂÅ�ÔqØ cjkcqnmced ðßñ qnjjfm � d cjmdg}gdmdk nl ïáæßÜöàá Üâ ÜÞ á ÷ ßðÜÛ ßñè ßæ æ â÷ Ùä èáÛöïáÛ�

�rcl cl |fgd dw}hcqcmh� gdjkdgdk �� ×ÂÈØ y ordgd od qnjjfm cjmdg}gdm mrd dw clmdjmcnhh�
ËunjmcÌdk èáâñÜöð | fknhl cj ×ÂÈ�ÔqØ nl ïáæßÜöàá Üâ ÜÞ á ÷ ßðÜÛ ßñè ßæ æ â÷ Þ áï � ßïáñÜÛ C èáÙ ßñèÛ�

×ÂÅ Ø � � dqf|d }f}uhng fjh� c� � if mf mrd }u� � � onjm mf rc�d cj mrd |fujmncjl y � dqf| d
}f}uhng y njk jfm if mf mrd }u� � ×�j e cdo f� mrd �nqml njk |� kdlcgdlØ
n � � lrfuhkA|ulm rc�d cj mrd |fujmncjl �
� � � ðâÚæèAû ðßñ jfm if mf mrd }u� �
q � � ðâÚæèAû ðßñ � dqf|d }f}uhng �
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×ÂÈØ Efu � dqf|d }f}uhng fjh� c� �fu if mf mrd }u� � � qqfgkcji mf rdg }ngdjml Í kd| njkl y
� ng� |ulm if rc� cji y lrd |ulm � dqf|d }f}uhng y njk lrd |ulm jfm if mf mrd }u� �
�j e cdo f� mrd �nqml njk cj fgkdg mf kf � ulmcqd mf rdg }ngdjml Í kd| njkl y
n � � ng� |ulm if rc�cji �
� � û � ng� | n� ×cl nhhfodk mf Ø if mf mrd }u� �
q � û � ng� | n� ×cl nhhfodk mf Ø � dqf|d }f}uhng �

�d o chh f�dg n lfhumcfj �fg mrdld knmn orcqr }gdkcqml mrd fkkcm� f� ×ÂÈ�ÔqØ njk f� öñ �
èöðßÜöàá ×ÂÅ�ÔqØ � �m cl igfujkdk fj fug nhmdgjnmced njnh�lcl f� kdfjmcq |fknhcm�y ordgd mrd
|fknh f} dgnmfg cl cjmdg}gdmdk gdhnmced mf n ðâñÛöÛÜáñ Üy ðâÙ� æáý |fknh �nld y qfjlclmcji f�
mrd |dgid f� mrd �nqmunh njmdqdkdjm qfjmdwm njk n ïáæáàßñÜ ×} fllc� h� gdkuqdk Ø kdfjmcq nj�
mdqdkdjm qfjmdwm � �ug nqqfujm �fg mrd odhh�fg| dkjdll f� ÛÚ åD ÚñðÜöàá ðâÚæè cj ×ÂÅ�ÔqØ y o chh
mrdj hdnk ul mf mrd njnh�lcl f� qfujmdg�nqmunh |fknhcm��

�fg mrd njnh�lcl f� qfujmdg�nqmunh |fknhcm� od o chh nincj k cedgid �gf| mrd njnh�lcl cj
mdg| l f� � ïßèáè Ù âèßæöÜäy njk cjlmdnk gdlfgm mf mrd gdhnmcfj f� ðâñÜáý Ü ïáèÚðÜöâñ mf dlmn� hclr
n ïáèÚðáè |fknh �nld �� njn}rfgcq gd�dgdjqd mf mrd �nqmunh njmdqdkdjm qfjmdwm �

�ug cjedlmcinmcfj f� |fknh lu� fgkcjnmcfj qfjmdwml o cmr jfjÔgdlmgcqmdk njk gdlmgcqmdk
×qfjkcmcfjnhØ qfujmdg�nqmunhl y cjqhuk cji kdfjmcq qfujmdg�nqmunhl y o chh jfm fjh� qfggf� fgnmd
fug qfjlmgncjml fj |fknh lu�fgkcjnmcfj y �um nhlf lu}}fgm fug njnh�lcl f� kdfjmcq qfjkcmcfj�
nhl nl cjefhecji áÙ åáèèáè kdfjmcq ËunjmcÌqnmcfj �

�jmdgdlmcjih�y fug njnh�lcl f� kdfjmcq qfjkcmcfjnhl nl cjefhe cji nj d|�dkkdk kdfjmcq f}�
dgnmfg o chh lrdk lf|d jdo hcirm fj mrd njnh�lcl f� lfÔqnhhdk åßðúÜïßðúöñ� ðâÚñÜáï÷ ßðÜÚßæÛ�
�do cl ×ÂÄÆÄØ cjedlmcinmdl mrd �nl�| |dmg� f� qfujmdg�nqmunh kd} djkdjqd fj mc|d� y chhulmgnmdk
�� mrd qfjmgnlm � dmoddj ×Ç �nÔ� Ø � �rcl qfjmgnlm cl }gdkcqmdk y cj �do cl Í mrdfg� f� qfujmdg�
�nqmunhl y �� qfjlmgncj cji mrd gdhnmcfj f� �fedgnhh lc| chngcm�� mf ldhdqm n ldm f� | nw c| nhh�
lc| chng ofghkl mrnm �| nw c| cvd l}nmcfÔmd|}fgnh fedghn}� o cmr mrd }nlm f� mrd nqmunh ofghk �
�fg qnldl f� odhh�fg|dk ��nq�mgnq� cji� qfujmdg�nqmunhl hc�d ×Ç �qØ o cmr d|�dkkdk Þßàá Üâ
�do cl qhnc| l mrnm mrd �l�jmnqmcq } dqu hcngcm�� f� mrd |fknh Þßàá Üâ cjkcqnmdl mrnm mrd �lmnj�
kngk gdlfhumcfj f� eniudjdll� cj mdg| l f� �fedgnhh lc| chngcm�� cl jfm cj �fgqd y luqr mrnm mrd
ËunjmcÌqnmcfj gnjidl fedg ofghkl mrnm kf ñâÜ dwrc� cm | nwc| nh fedghn} o cmr mrd nqmunh }nlm �

×ÂÊØ �c| njk �nq� rnk n Ëunggdh �dlmdgkn��
n � �� �c| rnk nl�dk �nq� �fg rdh} mf kn�y �nq� ofuhkj Ím rdh} rc| �
�c| cl n }gckd�uh iu��
� � û �� rd rnk nl�dk �nq� �fg rdh} mf kn�y mrdgd ofuhk rned �ddj jf Ëunggdh �dlmdgkn��
q � �� rd rnk nl�dk �nq� �fg rdh} mfkn�y mrdgd ofuhk Þßàá Üâ rned � ddj jf Ëunggdh

�dlmdgkn�� �do cl ×ÂÄÆÄØ

�d ngiud nincjlm mrcl e cdo f� ×ÂÊqØ y njk cjlmdnk qf|d u} o cmr nj njnh�lcl f� mrd knmn
cj ×ÂÊØ mrnm qfjlmgncjl mrd ldhdqmcfj f� nqqdllc� hd ofghkl mf f� d� {n| } Íl ×ÂÄÆÇØ jfmcfj
f� ÞöÛÜâïöðßæ ñ áðáÛÛöÜäy c �d � mrd ldm f� nqqdllc� hd } fllc� hd ofghkl cl qfjlmgncjdk mf lnmcl��
| nw c| cvnmcfj f� } dg�dqm qfggdl}fjkdjqd o cmr mrd nqmunh }nlm öñ ßæ æ â÷ ×ÂÊnÔqØ � � uqr nl cj
�do cl Í nqqfujm mrcl c| |dkcnmdh� }gdkcqml ×ÂÊnÔ� Ø � Edm �fg ×ÂÊqØ od nllu|d nj nkkcmcfjnh
cjmdjlcfjnh �nq�igfujk qfjmdwm Þâç �Üâ�ßðÜ�� ïöèá÷ Úæ æäy l} dqc�� cji mrnm ö÷ äâÚ Þßè ß  Úßïïáæ
ç öÜÞ ÛâÙ áâñá� äâÚ èâñ CÜ ßÛú ÜÞ á � áïÛâñ ÷ âï Þ áæ� ß÷ Üáïç ßïèÛ� �fhhfo cji fug njnh�lcl f� kdfjmcq
qfjkcmcfjnhl y mrcl èáâñÜöð qfjmdwm cl mn�dj cjmf nqqfujm �fg mrd denhunmcfj f� mrd d|�dkkdk



Ç

|fknh Þßàá Üâ cj ×ÂÊqØ � � rchd mrd ifedgjcji qfjkcmcfjnh o chh Ëunjmc�� fedg n ldm f� ofghkl
ordgd �dlmdgkn� Íl Ëunggdh cl ÞöÛÜâïöðßæ æä èáÜáïÙ öñ áèy cj qfjldËudjqd f� fug mgdnm|djm f�
mgce cnh kdfjmcq mgumr ×ldd ×ÂZØØ mrcl qfjmdwm cl �gdkuqdk� mf �ujkf� mrd �nqm f� �dlmdgkn� Íl
Ëunggdh o rdj �uchkcji mrd ðâÙ� æáý |fknh �nld �fg mrd d|�dkkdk kdfjmcq |fknh � �fidmrdg
o cmr mrd ×nqqf| |fknmdkØ kdfjmcq qfjmdwm f� Þâç �Üâ�ßðÜ�� ïöèá÷ Úæ æä mrd ðâÙ� æáý | fknh �nld
o chh mrdj edgc�� mrd lqf} d f� ×ÂÊqØ y mrnm ÜÞ áïá çâÚæè ñâÜ Þßàá åááñ ß  Úßïïáæ äáÛÜáïèßä S
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�j� njnh�lcl f� ×cjkcqnmced njk lu�� ujqmcedØ qfjkcmcfjnhl |ulm nkkgdll mrd }gf� hd| f� mrd
àß�ÚáñáÛÛy fg ñâñÙ âñâÜâñöðöÜä f� qfjkcmcfjnhl � �j }ngmcqu hng y ×ÂÆØ cl qfjlckdgdk mgud dedj
mrfuir mrdgd ngd d} clmd| cqnhh� nqqdllc� hd ofghkl ordgd �njingffl ngd n� hd mf onh� ngfujk
fj qgumqrdl � �j �do cl ×ÂÄÆZØ mrcl onl nqqfujmdk �fg �� gdlmgcqmcji mrd ldm f� nqqdllc� hd ofghkl
mf mrfld mrnm dwrc� cm | nw c| nh ÛöÙ öæßïöÜä ogm � mrd nqmunh ofghk � �d o chh ngiud nincjlm mrcl
e cdo y njk �fhhfo � fggdnu Íl ×ÂÄÄÁØ njnh�lcl f� qfujmdg�nqmunhl ordgd mrd ËunjmcÌqnmcfjnh
kf| ncj cl gdlmgcqmdk mf n ldm f� ofghkl �ordgd dedg�mrcji rfhkl mrnm cl ñâïÙ ßæ æä mrd qnld y
gdhnmced mf mrd denhunmcfj ofghk � y cj n lcmunmcfj o rdgd mrd njmdqdkdjm rfhkl mgud� �

×ÂÆØ �� �njingffl rnk jf mnchl y mrd� ofuhk mf}}hd fedg � �do cl ×ÂÄÆZ �ÂØ
Edm y qhfldh� gdhnmdk mf mrd àß�ÚáñáÛÛ f� qfjkcmcfjnhl cl mrd }rdjf|djfj mrnm �do cl qnhhdk

ÝðâñèöÜöâñßæã àßïößåöæöÜä� �d qnj rned ldËudjqdl f� öñðïáßÛöñ� æä ÛÜïöðÜ qfjkcmcfjnhl o cmr
ðâñL öðÜöñ� qfjldËudjml y nl cj ×ÂÇØ y orcqr qnj nhh � d � ukidk nl jfjÔenqufulh� mgud o cmrcj n
lcjihd qfjmdwm � �do cl Í×ÂÄÆZØ njnh�lcl f� qfujmdg�nqmunhl nqqfujml �fg mrdld qnldl �� denhun�
mcfj gdhnmced mf n �l�lmd| f� l}rdgdl f� qf|}ngnmced lc| chngcm�� y ordgd �fg dnqr fjd f� mrd
qfujmdg�nqmunhl cj ×ÂÇØ n kclmcjqm l}rdgd f� ofghkl cl qrfldj y njk o rcqr lu}}fgml cml mgumr �

×ÂÇØ �� �mmf rnk qf| d y cm ofuhk rned � ddj n hcedh� }ngm� P
�um c� � fmr �mmf njk �jjn rnk qf| d cm ofuhk rned � ddj n kgdng� }ngm� P
�um c� �nhkf rnk qf|d nl odhh y cm ofuhk rned � ddj hcedh� P Ã Ã Ã �do cl ×ÂÄÆZ �ÂÉØ

�incj od o chh f�� dqm nincjlm mr cl njnh�lcl � �fm fjh� kf od Ëudlmcfj mrd n}}gf}gcnmdjdll
f� mrd qfjqd}m f� ÛöÙ öæßïöÜä mf gdlmgcqm mrd ËunjmcÌqnmcfjnh kf| ncj y |fgd c|}fgmnjmh�y od
ngiud mrnm mrd njnh�lcl cj mdg| l f� n l}rdgd l�lmd| kfdl jfm qn}mugd mrd qfjmdwmunh k�jn|�
cql mrnm cl qrngnqmdgclmcq �fg luqr ldËudjqdl f� cjqgdnlcjih� lmgcqm qfjkcmcfjnhl � �j }ngmcquhng y
od qnjjfm qfjqhukd �gf| mrd djmcgd qfjmdwm qfjed�dk �� ×ÂÇØ mrnm ö÷ ÜÜâ Þßè ðâÙ á� ÜÞ á
�ßïÜä çâÚæè Þßàá åááñ æöà áæäy orcqr cl y rfodedg y }gdkcqmdk �� mrd mrdfg��

�f mrd Ìjnh }ngm f� mr cl kclldgmnmcfj cl kdefmdk mf dlmn� hclr nj njnh�lcl f� qfjkcmcfjnhl
mrnm nqqfujml �fg mrdcg àß�ÚáñáÛÛ njk ñâñÙ âñâÜâñöðöÜä ×fg àßïößåöæöÜäØ cj mdg| l f� n ðâñ Üáý Ü
èá� áñèáñÜ jfmcfj f� ñâïÙ ßæðä� � cedj mrd qhfld qfggdl} fjkdjqd � dmoddj qfjkcmcfjnhl njk
idjdgcq ldjmdjqdl od o chh cjedlmcinmd mrd jfmcfj f� ñâïÙ ßæðä cj mrdfgcdl f� jfj|fjfmfjcq
gdnlfj cji o cmr idjdgcq ldjmdjqdl ×njk qfjkcmcfjnhlØ � �rdld cjedlmcinmcfjl o chh hdnk ul mf
} flmuhnmd n l} dqcÌq qfjlmgncjm fj fug ðâñ Üáý Ü èá� áñèáñÜ jfg| nhq� ldhdqmcfj �ujqmcfj �fg
qfjkcmcfjnhl mrnm nqqfujml �fg odhh�fg|dk cjqgdnlcjih� ×ÂÇØ el � âèè kdqgdnlcjih� lmgcqm qfj�
kcmcfjnhl o cmr qfj� cqmcji qfjldËudjml � �rcl qfjlmgncjm fj mrd ldhdqmcfj f� �jfg| nh ofghkl�
o cmr cj n k�jn| cqnhh� defhecji kclqfugld qfjmdwm o chh Ìjnhh� }gfed nkdËunmd mf qn}mugd mrd
lmnjkngk }nmmdgjl f� jfj|fjfmfjcq cj�dgdjqd o cmr idjdgcq ldjmdjqdl �
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�j mrd �gn| dofg� f� } fllc� hd ofghkl ld| njmcql |fknhcm� cl njnh�vdk �� dw clmdjmcnh fg
ujcedglnh ËunjmcÌqnmcfj fedg nqqdllc� hd } fllc� hd ofghkl ×ÂØ � � qqdllc� chcm� cl kdÌjdk cj
mdg| l f� � cjng� gdhnmcfjl � fj mrd ldm f� } fllc� hd ofghkl � � � fknh l�lmd| l rned � ddj
kdÌjdk �fg d} clmd| cq y kdfjmcq y � fuhdmcq njk fmrdg |fknhcmcdl ×ldd d �i � �n|um ×ÂÄÄ ÂØ y
zuirdl��gdllodhh ×ÂÄÊÇØ y z ch} cjdj ×ÂÄÆÂyÂÄÇ ÂØ y enj �gnnlldj ×ÂÄÆÁØ y {gnmvdg ×ÂÄÄ ÂØØ �

×ÂØ ��Á Â�� 5 6 o 8 � � �fg nhh o ê l �mr � o�o ê y o ê 8 ��Â�� 9
��Ã Â�� 5 6 o 8 � � �fg lf| d o ê l �mr � o�o ê y o ê 8 ��Â�� 9

x� qfjmgnlm y cj mrd } fllc� hd ofghkl ld| njmcql f� lmnjkngk |fknh hficq y qfjkcmcfjnhl ngd
cjmdg}gdmdk nl | nmdgcnh c| }hcqnmcfj y c �d � jf ËunjmcÌqnmcfj fedg �Ônqqdllc� hd }fllc� hd ofghkl
cl cjefhedk �

×ÁØ ��Â Ä Å �� 5 6 o 8 � � o Æ8 ��Â�� fg o 8 ��Å �� 9

�rd cjmdg}gdmnmcfj f� qfjkcmcfjnh ldjmdjqdl cj mdg| l f� | nmdgcnh c|}hcqnmcfj rnl � ddj
qgcmcqcvdk cj | nj� } hnqdl �? �d o chh �gcd�� gde cdo lf| d f� mrd ngiu|djml nincjlm mrd | nmdgcnh
cjmdg}gdmnmcfj }um �fgongk cj �mnhjn�dg ×ÂÄÊÇ yÂÄÆÊØ y �do cl ×ÂÄÆÈØ njk {gnmvdg ×ÂÄÆÇ yÂÄÄ ÂØ y
orf kdedhf} nhmdgjnmced njnh�ldl �fg qfjkcmcfjnh ldjmdjqdl �

�mnhjn�dg ×ÂÄÊÇØ ngiudl mrnm mrd | dnjcji f� mrd qfjkcmcfjnh y lddj nl n �ujqmcfj f� mrd
|dnjcji f� mof }gf} flcmcfjl y lrfuhk jfm � d njnh�vdk nl n ÜïÚ ÜÞ ÷ ÚñðÜöâñ f� mrdld }gf} flc�
mcfjl y nl kdÌjdk �� | nmdgcnh c| }hcqnmcfj cj ×ÁØ � � cedj �fu �jfo ×ZnØ njk ×Z� Ø mf rfhk mgud y
mrcl o chh jfm djn�hd �fu mf qf|}umd mrd mgumr enhud f� mrd qfjkcmcfjnh ×ZqØ �

×ZØ n � � chhcd � n�l k ckj Ím } hn� cj mrd �| dgcqnj �dniud �
� � � chhcd � n�l k ckj Ím rcm ÅÉÉ �
q � �� � chhcd � n�l rnk }hn�dk cj mrd � |dgcqnj �dniud y rd ofuhk rned rcm ÅÉÉ �

�jfmrdg ngiu|djm gujl nl �f hhfo l � �rd �nhlcm� f� mrd njmdqdkdjm cl jdedg n luÇ qcdjm
gdnlfj mf nÇ g| mrd mgumr f� n qfjkcmcfjnh y jfm dedj f� nj cjkcqnmced qfjkcmcfjnh � �f ×Å Ø
lrfuhk jfm qf|d fum enhck �

×Å Ø �rd �rcjdld o chh lmn� fum f� mrd � cdmjn| qfj� cqm �
È �� mrd �rcjdld djmdg cjmf mrd � cdmjn| �fj� cqm y mrd t � o chh uld juqhdng odn} fjl �

^_`` sftqÉ`f ghi�jn �}f t w `tpq��p | }�`f��`� }� qe` Êwtqq|`Ë }� qe` Êf�beqË ��q`fvf`qtq�}� }� �}���q�}�t|d�f}u qe` t���`�qd q} u}�`f� |}b��d t�� |��bp�dq��d a
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� cjnhh�y mrd cjmucmcfj mrnm mof qfujmdg�nqmunhl o cmr mrd ln| d njmdqdkdjm �um qfjmgnkcq�
mfg� qfjldËudjml y nl cj ×ÈØ y ngd mf � d cjmdg}gdmdk nl jdinmcfjl f� dnqr fmrdg cl jfm gdjkdgdk
�� mrd | nmdgcnh cjmdg}gdmnmcfj �

×ÈØ n � �� { djjdk� rnk � ddj nhced y od ofuhkj Ím rned � ddj cj mrcl � cdmjn| |dll �
� � �� { djjdk� rnk � ddj nhced y od ×nhlf Ø ofuhk rned � ddj cj mrcl � cdmjn| |dll �

�jd on� mf qf} d o cmr mr cl njk lc| chng }ngnkfwdl ×ldd d �i � �ncjl�ug� ×ÂÄÄ ÂØØ cl mf lmcq�
mf | nmdgcnh cjmdg}gdmnmcfj �fg ld| njmcq njnh�lcl y �um dw}hncj mrd fkkcm� f� qfujmdgcjmucmced
ngiu| djml y fg �ujcjmucmced |dnjcjil� nl }gni| nmcqnhh� kdmdg| cjdk � �rcl rnl � ddj kfjd
Ëucmd luqqdll�uhh� �� uld f� �gcqdnj }gcjqc} hdl f� qfjedglnmcfjnh c|}hcqnmugdl ×�gcqd ÂÄÊÆØ
×ldd d �i � �dhm| nj ×ÂÄÇÊØØ �

Edm y cm rnl � ddj qfjecjqcjih� ngiudk �� �do cl ×ÂÄÆÈØ njk {gnmvdg ×ÂÄÄ ÂØ mrnm n ld| nj�
mcq njnh�lcl f� ö÷Ô ldjmdjqdl cj mdg| l f� | nmdgcnh c| }hcqnmcfj y dedj c� lu}}hd|djmdk �� n
}gni| nmcq njnh�lcl �f hhfo cji �gcqdnj qfjedglnmcfjnh | nw c|dl y qnjjfm lned mrd | nmdgcnh
qfjkcmcfjnh �fg }gcjqc} hdk gdnlfjl ifcji � d�fjk mrd }ngnkfwdl chhulmgnmdk n� fed �

xnldk fj rcl njnh�lcl f� ËunjmcÌqnmcfjnh nkedg�l nl idjdgnhcvdk ËunjmcÌdgl fedg �qnldl� y
�do cl ×ÂÄÆÈØ gd� dqml mrd cjmdg}gdmnmcfj f� qfjkcmcfjnh ldjmdjqdl y c �d � ldjmdjqdl cjmgf kuqdk ��
nj ö÷Ô qhnuld y �� | nmdgcnh c|} hcqnmcfj � �� mrd ËunjmcÌqnmcfjnh nkedg�l cj ×ÊØ ngd mn�dj mf
Ëunjmc�� fedg dedjml y fj n | nmdgcnh cjmdg}gdmnmcfj f� mrd qfjkcmcfjnh ö÷ Ã Ã Ã ÜÞ áñ Ã Ã Ã od kf
jfm idm n qfggdqm cjmdg}gdmnmcfj �fg jfjÔujcedglnh ËunjmcÌdgl hc�d ÷ âï ÜÞ á Ù âÛÜ ÜöÙ á� �n�d
n ofghk o cmr n | chhcfj dedjml y fum f� orcqr ÁÉÉÉ cjefhed n rfgldÔ�u�cji | nj y njk ordgd
nhh f� mrdld cjefhed }n�|djm �� qrdq� � �cjqd fj mrd | nmdgcnh cjmdg}gdmnmcfj nhh mrd dedjml
mrnm kf jfm cjefhed n rfgldÔ�u�cji | nj kf jdedgmrdhdll lnmcl�� mrd qfjkcmcfjnhl cj ×ÊØ y ×ÊqØ
ofuhk Ô cjqfggdqmh� Ô qf|d fum mgud ×ldd { gnmvdg ×ÂÄÄ Â�ÊÈÁØØ �

×ÊØ n � �f| dmc|dl y c� n | nj �u�l n rfgld y rd }n�l qnlr �fg cm �
�rdgd cl nj dedjm ) �c� ) cjefhedl n | nj �u�cji n rfgld y mrdj ) cl }ngm f� nj dedjm
cj o rcqr mrd | nj }n�l qnlr �fg cm� �

� � � hon�l y c� n | nj �u�l n rfgld y rd }n�l qnlr �fg cm �
�fg nhh dedjml ) � c� Ã Ã Ã mrdj Ã Ã Ã �

q � � flm f� mrd mc|d y c� n | nj �u�l n rfgld y rd }n�l qnlr �fg cm �
�fg |flm dedjml ) � c� Ã Ã Ã mrdj Ã Ã Ã �

�fhhfo cji mrd mrdfg� f� jf| cjnh idjdgnhcvdk ËunjmcÌdgl y �do cl mgdnml ËunjmcÌqnmcfjnh
nkedg�l nl idjdgnhcvdk ujldhdqmced ËunjmcÌdgl y o cmr mrd ö÷Ô qhnuld gdlmgcqmcji mrd kf| ncj f�
ËunjmcÌqnmcfj f� mrd ËunjmcÌqnmcfjnh nkedg� �

{gnmvdg ×ÂÄÆÇ yÂÄÄ ÂØ idjdgnhcvdl �do cl Í cjlcirml mf n idjdgnh mrdfg� f� qfjkcmcfjnhl y o cmr
mrd ö÷Ô qhnuld nqmcji nl n gdlmgcqmfg �fg engcful |fknh f} dgnmfgl � xngd qfjkcmcfjnh ldjmdjqdl
qfjlmcmumd n l} dqcnh qnld fj mrcl njnh�lcl � �rd� ngd njnh�vdk nl c|}hcqcmh� ËunjmcÌdk �� mrd
jdqdllcm� f} dgnmfg �
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�j mrd �gn|dofg� f� b clqfugld �d}gdldjmnmcfj �rdfg� ×b�� Øy orcqr cl mrd mrdfg� od o chh
�uchk fj cj �rn}mdg Z y cj mrd dwmdjlcfjnh �gni|djm qfedgdk cj { n|} ×ÂÄÇ ÂØ y {n|} ×ÂÄÇÇØ
njk {n|}��d�hd ×ÂÄÄZØ y qfjkcmcfjnhl ngd icedj nj njnh�lcl mrnm gdkuqdl mf | nmdgcnh c| }hc�
qnmcfj c� jf � cjkcji f� engcn� hdl f qqugl � dmoddj ×mrd gd}gdldjmnmcfjl �fgØ njmdqdkdjm njk
qfjldËudjm � �j fug kclqullcfj f� �dqmcfj Á �Z �Â od o chh ngiud mrnm mrcl }gf� hd| qnj � d nefckdk
�� ËunjmcÌqnmcfj fedg nj dedjmunhcm� gd�dgdjm � Edm y mrd dwmdjlcfjnh njnh�lcl f� qfjkcmcfjnhl
cl cjluÇ qcdjm cj mrnm cm kf dl jfm qfedg qfujmdg�nqmunhl y njk kfdl jfm nhhfo �fg n kclmcjqmcfj
mf � d | nkd � dmoddj çâÚæèBçöæ æÔ njk Ù ö�ÞÜÔqfjkcmcfjnhl �

�jmdjlcfjnh njnh�ldl f� |fknhcm�y orcqr c| }gfed fj mrd dwmdjlcfjnh n}}gfnqr cj mrd
}gf� hd| nmcq nl} dqml � ulm |djmcfjdk y rned �ddj }gf} fldk y cj mrd �gn|dofg� f� b�� y ��
�f� dgml ×ÂÄÇÄØ y {nl} dg ×ÂÄÄÁØ y �dugml ×ÂÄÄÈØ njk {n|}��d�hd ×ÂÄÄÊØ � �rdld njnh�ldl ngd
�nlcqnhh� gd�fg|uhnmcfjl y o cmrcj mrd b�� �gn|dofg� y f� mrd } fllc� hd ofghkl njnh�ldl f�
qfjkcmcfjnhl njk |fknhcm� f� �do cl ×ÂÄÆZØ njk {gnmvdg ×ÂÄÆÇ yÂÄÄ ÂØ � �j mrd mof | ncj �dqmcfj
f� mrd }gdldjm �rn}mdg od o chh Ì glm y cj �dqmcfj Á �Á y gde cdo mrd |flm cj�udjmcnh mrdfgcdl f�
|fknhcm� njk qfjkcmcfjnhl y dl} dqcnhh� �� �mnhjn�dg y �do cl njk {gnmvdg y njk }fcjm mf lf| d
}gf� hd| l mrnm od mrcj� rned ifjd ujjfmcqdk � � cedj mrnm mrd dw clmcji b�� njnh�ldl f�
|fknhcm� �uchk fj mrdld mrdfgcdl y fug qgcmcqcl| f� qfugld qnggcdl fedg mf mrdld gd�fg|uhn�
mcfjl � � fgdfedg y od o chh ngiud y cj �dqmcfj Á �Z y mrnm mrd gd�fg|uhnmcfjl f� {gnmvdg Íl mrdfg�
cjmf mrd �gn| dofg� f� b�� cj �f� dgml ×ÂÄÇÄØ njk �dugml ×ÂÄÄÈØ ngd kdÌqcdjm cj c|}fgmnjm
gdl} dqml y dl} dqcnhh� cj e cdo f� mrd qfjmdwm kd} djkdjm |dnjcji f� mrdld | fknh qfjlmguqmcfjl �

�ug | ncj qfjqdgj y cj �rn}mdg Z y o chh mrdj � d mf kdedhf} nj cjmdjlcfjnh njnh�lcl f� |fknh�
cm� njk qfjkcmcfjnhl cj b�� orcqr qfedgl n o ckd gnjid f� }rdjf|djn y cjqhukcji d} clmd| cq
njk jfjÔd} clmd| cq ×kdfjmcq y dmq �Ø |fknhcm�y ignkdk |fknhcm�y qfujmdg�nqmunhcm�y njk |fknh
lu� fgk cjnmcfj � � hh f� mrdld }rdjf|djn o chh � d cjedlmcinmdk �� }ummcji d|}rnlcl fj fjd f�
mrdcg ujc�� cji njk | flm c|}fgmnjm qrngnqmdgclmcql y mrdcg cjrdgdjm kd} djkdjqd u}fj qfjmdwm �
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�rnm } fllc� hd ofghkl ld| njmcql cl odhh lucmdk �fg mrd njnh�lcl f� jnmugnh hnjiunid nl
cjrdgdjmh� qfjmdwm kd}djkdjm rnl � ddj }um �fgongk Ëucmd dngh� �� mrd ofg� f� �mnh�
jn�dg ×ÂÄÆÅAÂÄÆÊØ � �rd qf| |fj igfujk f� n k clqfugld lcmunmcfj y mrd ðâñÜáý Ü ÛáÜy cl i cedj nl
n ldm f� } fllc� hd ofghkl y o rcqr qfggdl}fjkl mf mrd cj�fg| nmcfj mrnm cl mn�dj �fg ignjmdk y fg cl
}gdlu}}fldk cj mrd qfjedglnmcfj �� mrd l} dn�dg f� mrd ummdgnjqd � �rd dngh� njnh�lcl f� qfj�
kcmcfjnhl cj �mnhjn�dg ×ÂÄÊÇØ rnl � ddj gdlmnmdk cj mrdld qfjmdwmunh mdg| l cj �mnhjn�dg ×ÂÄÆÊØ �

�mnhjn�dg gd� dqml mrd njnh�lcl f� qfjkcmcfjnhl �� | nmdgcnh c|} hcqnmcfj � �jlmdnk y rd qfj�
lckdgl mrd Ëudlmcfj � �zfo kfdl fjd denhunmd n qfjkcmcfjnhÕ� y orcqr hdnkl rc| mf n Ìglm
n}}gfw c| nmcfj f� n |fgd qfjmdwm kd} djkdjm njnh�lcl f� qfjkcmcfjnhl � �� kk mrd njmdqdkdjm
×r�}fmrdmcqnhh� Ø mf �fug lmf q� f� �jfo hdkid ×fg � dhcd�lØ y njk mrdj qfjlckdg o rdmrdg fg jfm
mrd qfjldËudjm cl mgud � Efug � dhcd� n� fum mrd qfjkcmcfjnh lrfuhk � d mrd ln|d nl �fug r��
} fmrdmcqnh � dhcd� y ujkdg mrcl qfjkcmcfj y n� fum mrd qfjldËudjm� ×�mnhjn�dg ×ÂÄÊÇ �ÅZØØ � �rcl
cl dlldjmcnhh� mrd luiidlmcfj | nkd �� �gnj� �n| ld�y �jfoj nl mrd ��n| ld� �uhd� �

�fg| nhh� mrcl cl c|}hd| djmdk cj n } fllc� hd ofghkl �gn| dofg� �� uld f� n ldhdqmcfj �ujqmcfj
� y o rcqr mn�dl n }gf} flcmcfj njk n }fllc� hd ofghk cjmf n } fllc� hd ofghk � � ×� ïâ� âÛöÜöâñyçâïæèØ
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Ä çâïæè� ��rd l �dhdqmcfj � �ujqmcfj ldhdqml y �fg dnqr njmdqdkdjm Ï y n }ngmcquhng ofghk cj orcqr
Ï cl mgud � �rd ßÛÛáïÜöâñ orcqr mrd qfjkcmcfjnh | n�dl y mrdj y cl mrnm mrd qfjldËudjm cl mgud
cj mrd ofghk ldhdqmdk � � qfjkcmcfjnh cl mgud cj mrd nqmunh ofghk c� cml qfjldËudjm cl mgud cj
mrd ldhdqmdk ofghk �� ×�mnhjn�dg ×ÂÄÊÇ �ÅÈØØ � �rd ldhdqmdk ofghk � ×Ï y Ð Ø | n� � d mrd nqmunh
ofghk fg n jfjÔnqmunh } fllc� hd ofghk y kd} djkcji fj Ï y mrd �nqml mrnm rfhk cj Ð y njk �ugmrdg
qfjkcmcfjl fj mrd ldhdqmcfj �ujqmcfj �

×ÆØ Ï Ñ Ò cl mgud cj Ð c� Ò cl mgud cj � ×Ï y Ð Ø P
Ï Ñ Ò cl �nhld cj Ð c� Ò cl �nhld cj � ×Ï y Ð Ø �

�rd ldhdqmcfj �ujqmcfj cl qfjlmgncjdk mf qrffld mrd } fllc� hd ofghk orcqr cl |flm lc| chng
mf mrd nqmunh ofghk ×�nldk fj n }ngmcnh fgkdgcji f� mrd ldm f� } fllc� hd ofghklØ � �rul y ordj�
dedg mrd njmdqdkdjm cl mgud cj mrd nqmunh ofghk Ð y mrd |flm lc| chng nhmdgjnmced mf Ð o chh � d
Ð cmldh� � �rd qfjkcmcfjnh ldjmdjqd �÷ ÿ � ÜÞ áñ � o chh mrdj � d mgud c� Ò cl mgud cj Ð �

� �ugmrdg qfjlmgncjm fj mrd ldhdqmcfj �ujqmcfj ifedgjl mrd kclmcjqmcfj �dmoddj �cjk cqn�
mced Í r�}fmrdmcqnh njk lu�� ujqmced �qfujmdg�nqmunh Í qfjkcmcfjnhl � �mrd ofghk ldhdqmdk |ulm y
c� } fllc� hd y � d o cmr cj mrd qfjmdwm ldm nl odhh ×o rdgd = cl mrd qfjmdwm ldm y c� Ó 8 � y mrdj
� ×Ï yÓØ 8 = Ø �� ×�mnhjn�dg ×ÂÄÆÊ �ÂÄÄØØ � �rcl qfjlmgncjm o chh fjh� � d �u hÌ hhdk c� Ï cl qf|}nmc� hd
o cmr mrd qfjmdwm ldm � �cjqd y nqqfgkcji mf �mnhjn�dg y mrcl }gcjqc} hd qfj�fg| l mf mrd �jfg| nh
dw}dqmnmcfjl� y fj mrd �nlcl f� mrd }gcjqc} hdl f� qf| |ujcqnmced �ujqmcfjl cm cl qfjlckdgdk
nl mrd �uj| ng�dk� qnld f� mrd cjkcqnmced qfjkcmcfjnh � �� mrd l} dn�dg o clrdl mf kd�dnm mrcl
}gni| nmcq }gdlu|}mcfj y rd rnl mf cjkcqnmd mrnm mrd ldhdqmcfj �ujqmcfj gdnqrdl fumlckd f�
mrd qfjmdwm ldm � t lunhh� mrcl cl kfjd �� mrd uld f� lu�� ujqmced |ffk �[

�j mrd �nlcl f� mrdld }gni| nmcq qfjlmgncjml y �mnhjn�dg kdgcedl nj n}}gf}gcnmdjdll qfjkc�
mcfj �fg cjkcqnmced qfjkcmcfjnhl � �� Ü öÛ ß�� ïâ� ïößÜá Üâ Ù ßúá ßñ öñèöðßÜöàá ðâñèöÜöâñßæ ÛÜßÜá�
Ù áñÜ âï ÛÚ�� âÛöÜöâñ âñæä öñ ß ðâñÜáý Ü çÞöðÞ öÛ ðâÙ�ßÜöåæá ç öÜÞ ÜÞ á ßñÜáðáèáñÜ�� �cjqd qfuj�
mdg�nqmunh qfjkcmcfjnhl qnjjfm qfj�fg| mf mrcl qfjlmgncjm y cm �f hhfo l mrnm �ðâÚñÜáï÷ ßðÜÚßæ
qfjkcmcfjnhl |ulm � d dw}gdlldk cj mrd lu�� ujqmced� � ×�mnhjn�dg ×ÂÄÆÊ �ÁÉ ÂØØ

� cjnhh�y n }gf� hd| f� mrd njnh�lcl rnl mf � d nkkgdlldk � �rd ldhdqmcfj �ujqmcfj � cl kdÌjdk
mf qrffld n ujcËud } fllc� hd ofghk o rcqr cl | nwc| nhh� lc| chng mf mrd nqmunh ofghk � �rcl
| nw c| nhcm� qfjlmgncjm cl }gf� hd| nmcq cj mof c|}fgmnjm gdl} dqml �

� cglm y nl ngiudk cj �do cl ×ÂÄÆZØ y mrd nllu|}mcfj mrnm �fg dedg� ofghk mrdgd o chh nhon�l
� d n lcjihd y | nw c| nhh� lc| chng ofghk y mrd lfÔqnhhdk ��c| cm � llu| }mcfj� y cl Ëudlmcfjn� hd �\
�rd njnh�lcl f� qfjkcmcfjnhl lrfuhk mrdgd�fgd � dmmdg jfm gdlm fj mrcl r�}fmrdlcl �

�jd qfjldËudjqd f� mrd ldhdqmcfj f� n ujcËud ×| nw c| nhh� lc| chngØ ofghk �fg mrd njnh�lcl
f� qfjkcmcfjnhl cl mrd enhckcm� f� mrd hno f� mrd �fjkcmcfjnh ~wqhukdk � ckkhd ×�~� Ø ×ÇØ
×ldd �do cl ×ÂÄÆZ �ÆÄØØ � � �d � cj mrd jfjÔenquful qnld Ô icedj mrnm cj � fmr kcl� ujqml mrd ln| d
ofghk � cl ldhdqmdk �� � Ô fjh� fjd f� mrd kcl� ujqml qnj � d mgud y lcjqd �� mrd fgkcjng� hno
f� mrd ~wqhukdk � ckkhd dcmrdg Â fg ÔÂ rfhkl nm nj� icedj ofghk � �

� _qt|�t¡`f v}��qd }pq `�tuv|`d �p` q} Õtq|��b t�� c��`fd}� l �e��e �||pdqftq` qetq dpw p��q��` �}���Öq�}�t|d tf` �}q f`dqf��q`� q} �}p�q`f�t�qpt|d � _qt|�t¡`f ghi�k ��xx l�xhn
g�n ×� qe` wpq|`f et� �}�` �q l �` �}p|� et�` �}p��  pdq qe` �|p`d �e��e �` �� �t�q �}p�� a

sftqÉ`f ghi�in `dqtw |�de`d d|�beq|{ ��Ø`f`�q vftbu tq�� �}���q�}�d �}f qe` pd` }� dpw  p��q��` �}���q�}�t|d a_`` _`�q�}� � am a� a� �}f ��d�pdd�}� d`` Ù`� �d ghi�m ��e a hain a
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×ÇØ ×Â Ñ Å Ø Ú ×Â Ñ ÔÅ Ø

Edm y nl �do cl ngiudl y mrd }gcjqc} hd f� mrd �~� kfdl jfm rfhk idjdgnhh�� �rdgd ngd qnldl
luqr nl ×ÄnØ y ordgd mrd ldhdqmcfj �ujqmcfj � qnjjfm ldjlc� h� qrffld � dmoddj ×| nw c| nhh�
lc| chngØ ofghkl � ? njk �[ y o rdgd x cvdm njk �dgk c ngd �mnhcnj fg �gdjqr qf|}nmgcfml y gd�
l} dqmcedh�� �rul y mrfuir ×ÄnØ ldd| l } dg�dqmh� jnmugnh y cm qnjjfm � d edgcÌdk fj �mnhjn�dg Íl
njnh�lcl y orcqr Ô icedj n ujcËud ldhdqmdk ofghk � ×Â + Ð Ø mf lnmcl�� mrd qfjkcmcfjnh njmdqdkdjm
Ô �� jdqdllcm� f�ldgedl mrd hno f� mrd �~� � x� qfjmgnlm y fj �do cl Í njnh�lcl f� qfujmdg�nqmu�
nhl ×mf � d k clqulldk � dhfo Øy orcqr qnj � d ×gdØ�fg|uhnmdk cj mdg| l f� n ÛáÜ ldhdqmcfj �ujqmcfj y
×Ä� Ø cl enhck y c �d � mrd hno f� mrd �fjkcmcfjnh ~wqhukdk � ckkhd kf dl jfm rfhk idjdgnhh��

×ÄØ n � �m cl jfm mrd qnld mrnm c� x cvdm njk �dgkc odgd qf|}nmgcfml y x cvdm ofuhk � d �mnhcnj P
njk cm cl jfm mrd qnld mrnm c� x cvdm njk �dgk c odgd qf| }nmgcfml y x cvdm ofuhk jfm
� d �mnhcnj P jdedgmrdhdll y c� x cvdm njk �dgk c odgd qf| }nmgcfml y x cvdm dcmrdg ofuhk
fg ofuhk jfm � d �mnhcnj �

� � Ô ×Â Ñ Å Ø � Ô ×Â Ñ ÔÅ Ø � ×Â Ñ ×Å Ú ÔÅ ØØ �do cl ×ÂÄÆZ �ÇÉØ

�dqfjk y njk gdhnmdkh�y mrd mgumr qfjkcmcfjl �fg qfjkcmcfjnh ldjmdjqdl Ï Ñ Ò ngd jfm lmgfji
djfuir � � cedj mrnm mrd ldhdqmcfj �ujqmcfj � gdmugjl n Ûöñ� æáy | nwc| nhh� lc| chng ofghk y mrd
kdÌjcmcfj ×ÆØ kf dl jfm qfjed� mrd |dnjcji f� mrd qfjldËudjqd gdhnmcfj rfhkcji � dmoddj Ï
njk Ò o cmr ñáðáÛÛöÜä� �rul y cj idjdgnh y fj �mnhjn�dg Íl njnh�lcl mrd çâÚæèÔqfujmdg�nqmunh
×ÂÉnØ cl jfm kclmcjiuclrdk mgumrÔqfjkcmcfjnhh� �gf| mrd Ù ö�ÞÜÔqfjkcmcfjnh ×ÂÉ� Ø � ×�dd nhlf
�do cl ×ÂÄÆZ �ÇÉØ fj mrcl } fcjm �Ø

×ÂÉØ n � �� � rnk nl�dk |� �fll �fg n gncld �dlmdgkn�y rd ofuhk jfm rned nigddk �

� � �� � rnk nl�dk |� �fll �fg n gncld �dlmdgkn�y rd | cirm jfm rned nigddk �

�rul y cjlmdnk f� edgc�� cji mrd mgumr f� mrd qfjldËudjm cj � ulm âñá ×| nwc| nhh� lc| chngØ
ofghk y mrd çâÚæèÔqfjkcmcfjnh lrfuhk gnmrdg � d njnh�vdk �� ujcedglnh ËunjmcÌ qnmcfj fedg
n ÛáÜ f� ldhdqmdk ofghkl � �f y �gf| �mnhjn�dg Íl njnh�lcl y orcqr gdlmgcqml mrd qfjkcmcfjnh nj�
mdqdkdjm mf n lcjihd | nw c| nhh� lc| chng ofghk y mrd n� fed qgcmcqcl| qfuhk � d mn�dj mf hdnk
ul mf mrd f}}flcmd dwmgd|d y jn|dh� n lmgcqm c|}hcqnmcfj njnh�lcl f� qfjkcmcfjnh ldjmdjqdl y
ordgd mrd ËunjmcÌqnmcfj gnjidl fedg mrd ldm f� ßæ æ d} clmd| cqnhh� nqqdllc� hd ofghkl mrnm edg�
c�� mrd njmdqdkdjm qhnuld � ��ecfulh�y n lmgcqm c|} hcqnmcfj njnh�lcl cl mf f lmgfji � �nmrdg y
mrd njnh�lcl f� qfjkcmcfjnhl cl mf � d hf qnmdk lf|do rdgd � dmoddj mrdld f}}flcmd dwmgd|dl y
luqr mrnm ��÷ ÿ ÜÞ áñ �� rfhkl mgud c� cj ßæ æ mrd ofghkl fum f� lf|d n}}gf}gcnmdh� gdlmgcqmdk
ldm f� d} clmd| cqnhh� nqqdllc� hd ofghkl cj o rcqr Ï cl mgud y Ò cl nhlf �fujk mf � d mgud � �j
njnh�lcl nhfji mrdld hcjdl y gdlmgcqmdk mf qfujmdg�nqmunh qfjkcmcfjnhl y rnl � ddj kdedhf} dk cj
�do cl ×ÂÄÆZØ �
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ÜÝÞ ß àáâ ãäåáæ çè á éæáãç êãë ã ìæáãç ì áä áæãàíÜîÞ éæáãç ì áäáæãàë ãæá ï ðæáêãæäáåíÜñÞ òðæáêãæä áå óë ï ðæáãæô áåíÜõÞ òðöæ óë ãä á÷áä äöô øáæ íÜùÞ òðöæ óë úáæçãóä àû ãä ðåå äöô øáæ ðï ãæô ë ï ðæ ã ô ãä çð è ã÷áíÜüÞ ýè á ðäàû äöô øáæ çè ãç óë øðçè á÷áä ãäå ðåå óë óäþ äóçû í

ýè áæáï ðæáÿ ß àáâ ãäåáæ çè á éæáãç è ãå ãä óäþ äóçá äöô øáæ ðï ãæô ëí
�jd f� mrd | n� fg cjlcirml cj �do cl ×ÂÄÆZØ cl mrnm lmgcqm c|}hcqnmcfj y c �d � ËunjmcÌqnmcfj

fedg ßæ æ d} clmd| cqnhh� ×fg kdfjmcqnhh� Ø nqqdllc� hd ofghkl cl mff lmgfji �fg mrd njnh�lcl f�
qfujmdg�nqmunhl y njk Ô nl od o chh ngiud hnmdg fj Ô �fg mrd njnh�lcl f� qfjkcmcfjnhl cj idjdgnh �
� rchd od qfjlckdg ×ÂÂØ mf � d mgud y mrdgd ngd ujkfu�mdkh� lf|d ofghkl n|fji nhh mrd
d} clmd| cqnhh� nqqdllc� hd ofghkl ordgd mrd njmdqdkdjm f� ×ÂÂØ rfhkl mgud y orchd mrd qfjldËudjm
kf dl jfm � �d qnj c| nicjd ofghkl ordgd �njingffl rned jf mnchl y �um ngd n� hd mf onh� ngfujk
fj qgumqrdl �

×ÂÂØ �� �njingffl rnk jf mnchl y mrd� ofuhk mf}}hd fedg � �do cl ×ÂÄÆZ �ÂØ

�f y lf|d �cjk f� gdlmgcqmcfj cl qnhhdk �fg y orcqr �do cl kdÌjdl cj mdg| l f� �fedgnhh lc| �
chngcm�� � �rd ofghkl mn�dj cjmf nqqfujm ngd qfjÌjdk mf mrfld mrnm �gdld|�hd �fug nqmunh
ofghk � nl |uqr nl �njingffl rne cji jf mnchl } dg| cml �� ×�do cl ×ÂÄÆZ �ÂØØ � �fujmdg�nqmunhl
ngd mrdgd�fgd njnh�vdk nl �lmgcqm qfjkcmcfjnhl qfggdl}fjkcji mf nj nqqdllc� chcm� nllcij|djm
kdmdg| cjdk �� lc| chngcm� f� ofghkl Ô fedgnhh lc| chngcm� o cmr gdl} dqml f� kc�dgdjqd �nhnjqdk
f� nincjlm gdl} dqml f� lc| chngcm�� ×�do cl ×ÂÄÆZ �ÄØØ �]

xnldk fj n qfjmdwmunhh� kdmdg| cjdk gdhnmcfj ×fg l}rdgd f� nqqdllc� chcm� Ø f� lc| chngcm� f�
ofghkl y n Ìglm njnh�lcl f� qfujmdg�nqmunhl Ô mn� cji qngd f� mrdcg cjrdgdjm eniudjdll Ô cl i cedj
nl ×ÂÁØ ×ldd �do cl ×ÂÄÆZ �ÆØØ �

×ÂÁØ �dm �< y �fg dedg� ofghk Ó y � d mrd ldm f� nhh ofghkl mrnm ngd lc| chng mf Ó mf nm hdnlm n
qdgmncj Ìwdk kdigdd � �rdj
Ô Â ÁÄ Å cl mgud c� Å rfhkl nm dedg� ÂÔofghk cj �< �
Ô Â ÃÄ Å cl mgud c� Å rfhkl nm lf|d ÂÔofghk cj �< �

�rd gdhdenjm gdhnmcfj f� lc| chngcm� f� ofghkl � dcji rcirh� kd}djkdjm fj qfjmdwmunhh�
kdmdg| cjdk gdl} dqml f� qf|}ngclfj ��m�rd mgumr qfjkcmcfjl �fg qfujmdg�nqmunhl ngd Ìwdk
fjh� o cmrcj gfuir hc| cml P Ã Ã Ã mrd� ngd n r cirh� efhnmchd | nmmdg y eng� cji o cmr dedg� lrc�m f�
qfjmdwm njk cjmdgdlm �� ×�do cl ×ÂÄÆZ �ÄÁØØ � �dedgmrdhdll y �do cl ngiudl y mrd gnjid f� eniudjdll
cl gdlmgcqmdk y lcjqd mrd lmnjkngkl f� qf|}ngclfj eng� o cmrcj n qdgmncj gnjid fjh��

� cedj mrnm qfujmdg�nqmunh qfjkcmcfjnhl ngd njnh�vdk �� ËunjmcÌqnmcfj fedg n ÛáÜ f� nqqdl�
lc� hd ofghkl y mrcl njnh�lcl nhhfo l �fg n kclmcjqmcfj mf � d | nkd � dmoddj çâÚæèÔ njk Ù ö�ÞÜÔ
qfujmdg�nqmunhl y orcqr onl jfm nqqfujmdk �fg cj �mnhjn�dg Íl njnh�lcl � �m nhlf }gdk cqml mrnm
mrd }gcjqc} hd f� mrd �fjkcmcfjnh ~wqhukdk � ckkhd kf dl jfm rfhk cj idjdgnh ×ldd } � ÂÁØ �

��}f t� `�q`�d��` ��d�pdd�}� }� qe` qft�`�}Ø w`q�``� tdv `�qd }� d�u �|tf�q{ t�� ��dd�u �|tf�q{ }� qe` �}f|�dqetq tf` q} w ` �`q`fu ��`� td u}f` }f |`dd d�u �|tf q} qe` t�qpt| �}f|� d`` Ù`� �d ghi�m ��e a� a�n t�� Ù`� �d ghi�in a
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�rd ldqfjk c| }fgmnjm nl} dqm f� �do cl Í mrdfg� cl mrd njnh�lcl f� qfujmdg�nqmunhl nl �engc�
n� h� lmgcqm� qfjkcmcfjnhl � �do cl f�ldgedl mrnm ×ÂÁØ kf dl jfm nqqfujm qfggdqmh� �fg dwn|}hdl
cjefhe cji n luqqdllcfj f� qfujmdg�nqmunhl y nl d �i � cj ×ÂZØ �

×ÂZØ n � �� � ×fg �fu y fg nj�fjd dhld Ø onh�dk fj mrd hnoj y jf rng| nm nhh ofuhk qf|d f�
cm P �um c� dedg�fjd kck ÜÞßÜy mrd hnoj ofuhk �d gucjdk �

� � �� mrd t �� mrgdo cml odn}fjl cjmf mrd ldn mf|fggfo y mrdgd ofuhk �d ong P
�um c� mrd t �� njk mrd fmrdg juqhdng } fodgl nhh mrgdo mrdcg odn} fjl cjmf mrd
ldn mf|fggfo y mrdgd ofuhk �d } dnqd P
�um c� mrd� kck Ûâ o cmrfum luÇ qcdjm }gdqnumcfjl nincjlm } fhhumcji mrd ofghk Íl
Ì lrdgcdl mrdgd ofuhk � d ong P
�um c� y n�mdg kfcji Ûây mrd� c| | dkcnmdh� f�dgdk idjdgful gd}ngnmcfjl �fg mrd
} fhhumcfj mrdgd ofuhk � d } dnqd P Ã Ã Ã

q � �� �mmf rnk qf|d y cm ofuhk rned � ddj n hcedh� }ngm� P
�um c� � fmr �mmf njk �jjn rnk qf| d cm ofuhk rned � ddj n kgdng� }ngm� P
�um c� �nhkf rnk qf|d ßÛ ç áæ æy cm ofuhk rned � ddj hcedh� P �do cl ×ÂÄÆZ �ÂÉ ycmnhcql
nkkdkØ

�fg mrdld dwn|}hdl cm rfhkl mrnm c� mrd �Ìglm lmnid� qfujmdg�nqmunh ×ÂÅnØ cl mgud nqqfgkcji
mf ×ÂÁØ y mrd �jdwm� y fg �r cirdg lmnid� qfujmdg�nqmunh ×ÂÅ� Ø cl }gdk cqmdk mf � d �nhld y i cedj
mrd �no f� mrd ~wqhukdk � ckkhd � �um cj n kc�dgdjm on�y c� � fmr qfujmdg�nqmunhl ngd mgud y
mrd ldqfjk cl mgud enqufulh� � �� Å cl mgud nm dedg� nqqdllc� hd Â ?Ôofghk y njk ÔÅ nm dedg�
nqqdllc� hd Â ? � Â[Ôofghk y mrdgd qnjjfm � d nj� nqqdllc� hd Â ? � Â[Ôofghk �

×ÂÅ Ø n � Â ? ÁÄ Å
� � Â ? � Â[ ÁÄ ÔÅ

�of n}}gfnqrdl | cirm � d mn�dj mf nqqfujm �fg mrcl }gf� hd| �
�jd | cirm ngiud mrnm �fg dnqr f� mrd qfujmdg�nqmunhl cj ×ÂZØ n kc�dgdjm l}rdgd f� nqqdl�

lc� chcm� cl qrfldj y o cmr eng�cji kdigdd f� lmgcqmjdll �� ��m | n� � d mrnm �fg dedg� lmnid f� mrd
ldËudjqd y mrdgd cl n qrfcqd f� lmgcqmjdll mrnm cl gcirm �fg mrnm lmnid � xum nl od if kfoj mrd
ldËudjqd od jddk lmgcqmdg njk lmgcqmdg qfjkcmcfjnhl �� ×�do cl ×ÂÄÆZ �ÂÁØØ

Edm y �do cl ngiudl y c� qfujmdg�nqmunhl ngd njnh�vdk cj mrcl on�y nl lmgcqm qfjkcmfjnhl �nldk
fj n qfjmdwmunhh� kdmdg| cjdk l}rdgd f� nqqdllc� chcm�y �od rned jf rf} d f� kdqckcji y fjqd
njk �fg nhh y rfo lmgcqm mrd� ngd �� ×�do cl ×ÂÄÆZ �ÂÁØØ � �d�dgdjqd mf n qfjmdwmunhh� kd} djkdjm
qrfcqd f� kc�dgdjm l}rdgdl f� nqqdllc� chcm� cl ngiudk mf � d }gf� hd| nmcq � dqnuld mrd dwn|}hdl
cj ×ÂZØ } dgmncj mf n lcjihd qfjmdwm ��

x� qfjmgnlm y �do cl kdedhf}l nj njnh�lcl f� qfujmdg�nqmunhl nl �engcn� h� lmgcqm qfjkcmcfj�
nhl� �� nllcij|djm mf dnqr ofghk Ó jfm f� n lcjihd l}rdgd f� nqqdllc� chcm�y �um f� n jdlmdk

��`���q�}� }� dqf��q�`dd gÙ`� �d ghi�m �jnn �×� � ^ t�� �� �}ff`dv}�� q} t� tdd�b�u `�q q} �}f|� � }� dve`f`d }� t��`dd�w �|�q{ _ �̂ t�� _�� l f`dv `�q��`|{l qe`dqf��q �}���q�}�t| �� g� � � n �d ëçæóúçáæ ãç �}f|� � qet� � ^ g� � � n �Ø _�� vf}v`f|{ ���|p�`d _ �̂ a�Õ` � �|| f`qpf� q} qe�d �ddp` w `|}� a
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ÛáÜy fg �l�lmd| f� l}rdgdl� f� nqqdllc� chcm� ×ÂÈØ y o rcqr gd�dqml mrd fedgnhh qf|}ngnmced lc| �
chngcm� f� ofghkl � ~nqr l}rdgd ngfujk n ofghk Ó qfjmncjl mrd ofghkl mrnm gdld|�hd Ó mf n
qdgmncj Ìwdk kdigdd � x� mrd jdlmcji qfjkcmcfj ×ÂØ cj ×ÂÈØ mrd ofghkl 	 qfjmncjdk o cmrcj
lf|d l}rdgd � ? ngfujk Ó ngd |fgd lc| chng mf Ó mrnj nj� ofghk 
 fumlckd � ? orcqr } dgmncjl
mf lf| d l}rdgd �[ mrnm qfjmncjl � ? �

×ÂÈØ �dm � �d nj nllcij|djm mf dnqr }fllc� hd ofghk Ó f� n ldm �< f� ldml f� } fllc� hd
ofghkl � �rdj �< cl qnhhdk n Ýðáñ Üáïáèã ÛäÛÜáÙ â÷ Û� ÞáïáÛy njk mrd |d|�dgl f�
dnqr �< ngd qnhhdk Û� ÞáïáÛ ngfujk Ó y c� njk fjh� c� y �fg dnqr ofghk Ó y mrd �f hhfo cji
qfjkcmcfjl rfhk �

×� Ø �< cl ðáñÜáïáè âñ öP mrnm cl y mrd ldm 6Ó9 rnecji Ó nl cml fjh� |d|�dg � dhfjil mf �< �
×ÂØ �< cl ñ áÛÜáèP mrnm cl y o rdjdedg ; njk � � dhfji mf �< y d cmrdg ; cl cjqhukdk cj � fg� cl cjqhukdk cj ; �
×ÁØ �< cl ðæâÛ áè Úñèáï ÚñöâñÛ P mrnm cl y ordjdedg ; cl n lu�ldm f� �< njk  ; cl mrd ldm

f� nhh ofghkl 
 luqr mrnm 
 � dhfjil mf lf|d |d|�dg f� ; y  ; � dhfjil mf �< �
×ZØ �< cl ðæâÛáè Úñèáï ÝñâñáÙ� Üäã öñ ÜáïÛáðÜöâñÛ P mrnm cl y ordjdedg ; cl n jfjd|}m�

lu�ldm f� �< njk � ; cl mrd ldm f� nhh ofghkl 
 luqr mrnm 
 � dhfjil mf dedg� |d|�dg
f� ; y � ; � dhfjil mf �< � �do cl ×ÂÄÆZ �ÂZ yÂÅ Ø

�rd mgumr qfjkcmcfjl �fg qfujmdg�nqmunh çâÚæè� njk Ù ö�ÞÜ�qfjkcmcfjnhl ngd jfo lmnmdk
gdhnmced mf n l�lmd| f� l}rdgdl f� qf|}ngnmced lc| chngcm� f� ofghkl �

×ÂÊØ n � Â ÁÄ Å cl mgud nm n ofghk Ó ×nqqfgkcji mf n l�lmd| f� l}rdgdl �Ø c� dcmrdg
×ÂØ jf ÂÔofghk � dhfjil mf nj� l}rdgd ; cj �< y fg
×ÁØ lf| d l}rdgd ; cj �< kfdl qfjmncj nm hdnlm fjd ÂÔofghk y

njk Â Ä Å rfhkl nm dedg� ofghk cj ; � �do cl ×ÂÄÆZ �ÂÊØ
� � Â ÃÄ Å cl mgud nm n ofghk Ó ×nqqfgk cji mf n l�lmd| f� l}rdgdl �Ø c� � fmr

×ÂØ lf| d ÂÔofghk � dhfjil mf lf| d l}rdgd ; cj �< y njk
×ÁØ dedg� l}rdgd ; cj �< mrnm qfjmncjl nm hdnlm fjd ÂÔofghk qfjmncjl nm hdnlm fjd

ofghk ordgd Â � Å rfhkl � �do cl ×ÂÄÆZ �Á ÂØ

�fg mrd engcn� h� lmgcqm qfjkcmcfjnhl cj ×ÂZØ y cjlmdnk f� ldhdqmcji nj n}}gf}gcnmd l}rdgd f�
nqqdllc� chcm� �fg dnqr qfujmdg�nqmunh cj clf hnmcfj y cj n l�lmd| f� l}rdgdl ×ÂÈØ mrd gdl} dqmced
l}rdgdl f� nqqdllc� chcm� ngd nhh mfidmrdg }gdldjm cj � � �� ?< cl mrdgd mf | n�d mrd Ìglm lmnid
qfujmdg�nqmunh jfjÔenqufulh� mgud y �[< cl mrdgd mf | n�d mrd ldqfjk lmnid qfujmdg�nqmunh
jfjÔenqufulh� mgud y njk lf fj � �rd lmnidl qnj qf dw clm cj } dnqd �� ×�do cl ×ÂÄÆZ �ÂÄØØ

� qqfgkcji mf qhnuld ×ÁØ cj ×ÂÊnØ y �fg mrd mgumr f� mrd Ìglm qfujmdg�nqmunh cj ×ÂZqØ cm
cl luÇ qcdjm mrnm mrdgd � d ÛâÙ á l}rdgd ��< ngfujk Ó y qfjmncj cji lf|d Â ?Ôofghkl o rcqr nhh
lnmcl�� Å � �m kf dl jfm | nmmdg ordmrdg mrdgd ngd fmrdg Â?Ô ofghkl y hdll lc| chng mf Ó y orcqr nhlf
kf y fg kf jfm lnmcl�� Å � � l �do cl }uml cm � ��jd luqr l}rdgd cl djfuir mf | n�d �Â ? ÁÄ Å �
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mgud P cm kfdl jf rng| mrnm mrdgd cl nhlf n hngidg Â �?�Ô} dg| cmmcji l}rdgd Ô mrd fumdg|flm Ô
mrnm gdnqrdl Â �?�Ôofghkl ordgd Å cl �nhld �� ×�do cl ×ÂÄÆZ �ÂÆ yÂÇØØ

� rnm | nmmdgl y rfodedg y cl mrnm mrdgd |ulmj Ím � d nj� l}rdgd ��< f� ofghkl |fgd lc| chng
mf Ó mrnj mrfld f� ��< njk orcqr qfjmncjl lf|d ofghk o rdgd Â ?�ÔÅ rfhkl mgud �

½±¦¢¯ª°«¡³¯¦¡º ¡¢² ´¢²´³¡¯´¬ª ³±¢²´¯´±¢¡º¤

�do cl dw} hcqcm� gdlmgcqml rcl njnh�lcl mf qfujmdg�nqmunh qfjkcmcfjnhl � �� qnjjfm qhnc| mf � d
ice cji n mrdfg� f� qfjkcmcfjnhl cj idjdgnh� ×�do cl ×ÂÄÆZ �ZØØ � �rcl cl lug}gclcji y i cedj mrd
kdÌjcmcfj f� mrd qfujmdg�nqmunh qfjkcmcfjnh cj ×ÂÊØ y orcqr kdmdg| cjdl qfujmdg�nqmunhl o cmr
mgud njmdqdkdjml mf � d mgud cj qnld mrd qfjldËudjm rfhkl mgud cj mrd nqmunh ofghk �

�rfuir qfujmdg�nqmunhl o cmr mgud njmdqdkdjml e cf hnmd }gdlu}}flcmcfjl y fg qfjedglnmcfjnh
c|} hcqnmugdl mf mrd d�dqm mrnm mrd njmdqdkdjm cl lu}}fldk mf � d �nhld cj mrd nqmunh ofghk y
�do cl ngiudl mrnm mr cl kf dl jfm jdqdllngch� | dnj mrnm luqr ldjmdjqdl ngd �nhld � �d } dg�dqmh�
nigdd o cmr mrcl e cdo y �dm od onjm mf Ëudlmcfj rcl qhnc| mrnm �mrdgd gdnhh� ngd mof lfgml f�
qfjkcmcfjnh� Ô cjkcqnmced njk qfujmdg�nqmunh Ô orcqr qnjjfm � d icedj n ujc�fg| njnh�lcl �

�do cl gdlfgml mf nj ngiu|djm icedj �� �kn| l ×ÂÄÆÉØ � � rchd mrd cjkcqnmced qfjkcmcfjnh
×ÂÆnØ cl qdgmncjh� mgud y mrd qfujmdg�nqmunh ×ÂÆ� Ø cl �nhld � �m cl qfjqdcen� hd mrnm {djjdk�
ofuhk jfm rned � ddj � chhdk y c� �lonhk rnk jfm �chhdk rc| � �gf| mrcl �do cl qfjqhukdl mrnm
�mrdgd gdnhh� ngd mof kc�dgdjm lfgml f� qfjkcmcfjnh P jfm n lcjihd qfjkcmcfjnh mrnm qnj n}} dng
nl cjkcqnmced fg nl qfujmdg�nqmunh kd} djkcji fj mrd l} dn�dg Íl f} cjcfj n�fum mrd mgumr f�
mrd njmdqdkdjm �� ×�do cl ×ÂÄÆZ �ZØØ

×ÂÆØ n � �� �lonhk kck jfm � chh {djjdk�y mrdj lf|dfjd dhld kck �
� � �� �lonhk rnk jfm �chhdk {djjdk�y mrdj lf|dfjd dhld ofuhk rned � �do cl ×ÂÄÆZ �ZØ
q � �� � lonhk kck jfm � chh {djjdk�y mrdj lf|dfjd dhld o chh �

Edm y mrdld kc�dgdjqdl cj mgumr enhud ngd jfm mf � d qn}mugdk cj mdg| l f� kclmcjqm mgumr
qfjkcmcfjl �fg cjkcqnmced el � lu�� ujqmced qfjkcmcfjnhl y �um gnmrdg Ô nl ngiudk hnmdg �� �mnh�
jn�dg ×ÂÄÆÊØ Ô cj mdg| l f� }gni| nmcq qfjlmgncjml fj mrd ldhdqmcfj f� nqqdllc� hd ofghkl �gf|
o cmr cj fg �gf| fumlckd mrd ðâñ Üáý Ü Û áÜ�

�j mrd }ngmcquhng dwn| }hd qfjlckdgdk mrd ldhdqmcfj f� nqqdllc� hd ofghkl �gf| o cmrcj fg
fumlckd mrd qfjmdwm ldm cl rdnech� kd}djkdjm fj mrd mc|d f� denhunmcfj y fg nlldgmcfj f� mrd
qfjkcmcfjnhl � ×ÂÆnÔ� Ø ngd nlldgmdk hfji mc| d n�mdg mrd dedjm mrnm kdmdg| cjdk mrd �nqm mrnm
{djjdk� rnl � ddj � chhdk y }gdlu| n�h� �� �lonhk � �j fug nqmunh ofghk njk mc|d mr cl �nqm cl
kdmdg| cjdk njk ujnhmdgn� hd � �rdgd�fgd mrd cjkcqnmced qfjkcmcfjnh ×ÂÆnØ y orcqr Ô nqqfgkcji
mf �mnhjn�dg ×ÂÄÆÊØ Ô cl mcdk mf mrd ldm f� ofghkl mrnm nqqfgk cji mf fug �jfo hdkid qfggdqmh�
kdlqgc� d mrd nqmunh ofghk Ô mrd ðâñÜáý Ü ÛáÜ cj �mnhjn�dg Íl mdg| cjfhfi� Ô cl gdËucgdk mf � d
mgud � i cedj mrnm {djjdk� rnl � ddj � chhdk y c� cm onl jfm �lonhk orf kck cm y lf| dfjd dhld
|ulm rned kfjd cm �

�rcl kc�dgl �fg mrd lu�� ujqmced qfjkcmcfjnh ×ÂÆ� Ø � �cjqd {djjdk� cj �nqm rnl � ddj �chhdk
cj mrd nqmunh ofghk y }gdlu| n�h� �� �lonhk y mrd lu�� ujqmced qfjkcmcfjnh |ulm gnjid fedg
ofghkl fumlckd mrd qfjmdwm ldm � �j mrdld ofghkl y mof f}mcfjl ngd qf|}nmc� hd o cmr �lonhk
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jfm � chhcji {djjdk� � lf|dfjd dhld kck cm y orcqr | n�dl ×ÂÆ� Ø mgud y fg dhld {djjdk� rnl jfm
� ddj �chhdk y orcqr | n�dl cm �nhld �

�fo mn�d mrd cjk cqnmced qfjkcmcfjnh ×ÂÆqØ mf � d ummdgdk nm mrd edg� | f|djm ordj
{djjdk� onl lrfm nm � � l hfji nl cm cl jfm kdmdg| cjdk ordmrdg {djjdk� onl cj �nqm �chhdk y
mrd qfjmdwm ldm o chh qfjmncj ofghkl ordgd {djjdk� onl �chhdk �� �lonhk y fmrdgl ordgd
lf|dfjd dhld �chhdk rc| y nl odhh nl y Ìjnhh�y fmrdgl ordgd rd onl jfm � chhdk � �rdgd�fgd mrd
mgumr enhud f� ×ÂÆqØ Ô nhmrfuir cj cjkcqnmced | ffk Ô cl kdmdg| cjdk �� mrdgd � dcji nj nqqdl�
lc� hd ofghk ordgd {djjdk� onl jfm |ugkdgdk �� nj�fjd cj mrd ln|d on� nl mrd lu�� ujqmced
qfjkcmcfjnh ×ÂÆ� Ø cl � �rd lu�� ujqmced ×ÂÆ� Ø njk mrd cjkcqnmced ×ÂÆqØ kc�dg cj mrnm mrd Ëunj�
mcÌqnmcfj gnjidl fedg ofghkl �gf| fumlckd el � �gf| o cmrcj mrd qfjmdwm ldm � xum mrd� |ulm
� fmr � d � ukidk �nhld y � dqnuld cj � fmr qnldl mrd ldhdqmdk ldm f� ofghkl kfdl jfm ×rclmfgcqnhh� Ø
kdmdg| cjd mrnm {djjdk� onl � chhdk �

�rul y mrd kc�dgdjqd cj mgumr enhud � dmoddj ×ÂÆnØ njk ×ÂÆ� Ø qnjjfm � d ngiudk mf � d
kdmdg| cjdk �� kclmcjqm mgumr qfjkcmcfjl �fg cjkcqnmced njk qfujmdg�nqmunh qfjkcmcfjnhl � ×ÂÆqØ
lrfo l mrnm mrcl qnjjfm � d qfjlckdgdk nl n gdhdenjm qgcmdgcfj � � rnm mrd qfjmgnlmcji dwn|}hdl
�gcji fum cl mrnm mrd kdmdg| cjclmcq �nqmfg �fg mrd mgumr el � �nhlcm� f� mrdld mof �cjkl f�
qfjkcmcfjnhl cl � dlm qn}mugdk �� on� f� �mnhjn�dg Íl }gni| nmcq qfjkcmcfjl �fg mrd qrfcqd f�
nqqdllc� hd ofghkl �gf| o cmrcj fg fumlckd mrd qfjmdwm ldm ×ldd �dqmcfj Á �Á �ÂØ � �rd kc�dgcji
mgumr enhudl f� cjkcqnmced njk qfujmdg�nqmunh qfjkcmcfjnhl cj ×ÂÆØ ngd nqqfujmdk �fg ��
}gni| nmcq qfjlmgncjml fj mrd ldhdqmcfj f� mrd ldm f� nqqdllc� hd ofghkl mf qfjlmcmumd mrd
ËunjmcÌqnmcfjnh kf| ncj Ô ofghkl �gf| o cmrcj fg fumlckd mrd qfjmdwm ldm Ô kdmdg| cjdk ��
mrd uld f� cjkcqnmced el � lu�� ujqmced | ffk y gdl} dqmcedh�y orchd mrd mof �cjkl f� qfjkcmcfjnhl
o chh � d qrngnqmdgcvdk �� mrd ÛßÙ á ÜïÚÜÞ ðâñèöÜöâñÛ�

� fgdfedg y cm cl de ckdjm mrnm cjkcqnmced qfjkcmcfjnhl kcl} hn� mrd ln|d �cjk f� eniudjdll nl
qfujmdg�nqmunh qfjkcmcfjnhl kf � �rd �eniudjdll f� lmgcqmjdll� f�ldgedk cj ×ÂÂØ �fg qfujmdg�
�nqmunhl qnj �d gdqfjlmguqmdk �fg cjk cqnmced qfjkcmcfjnhl y nl cj ×ÂÇØ � �m cl qfjqdcen� hd mrnm
c� �njingffl hfld mrdcg mnchl y mrd� hdngj mf �dd} njk onh� u}gcirm y luqr mrnm mrd� o chh jfm
mf}}hd fedg �

×ÂÇØ �� �njingffl hfld mrdcg mnchl y mrd� o chh mf}} hd fedg �

�g mn�d mrd �n|ful qfujmdg�nqmunh � �÷ î öý âñ Þßè � ïáÛÛ áè ÜÞ á åÚÜÜâñ � ÜÞ áïá çâÚæè Þßàá åááñ
ß ñÚðæáßï ÞâæâðßÚÛÜy o rcqr qnj �d mugjdk cjmf nj cjkcqnmced qfjkcmcfjnh �÷ î öý âñ � ïáÛÛ áÛ
ÜÞ á åÚÜÜâñ � ÜÞ áïá ç öæ æ åá ß ñÚðæáßï ÞâæâðßÚÛÜ Ô ummdgdk nm mrd mc|d � cwfj cl lmchh ujkdqckdk Ô
njk orcqr kcl} hn�l mrd ln|d gnjid f� eniudjdll orcqr cj �do cl Í njnh�lcl f� qfujmdg�nqmunh
qfjkcmcfjnhl cl qn}mugdk �� gdlfgmcji mf mrd jfmcfj f� qf|}ngnmced lc| chngcm� f� ofghkl �

�jk cj |uqr mrd ln|d on� nl qfujmdg�nqmunhl ngd lu�� dqm mf �engcn� hd lmgcqmjdll� y chhul�
mgnmdk �� ×ÂZØ y mrcl rfhkl �fg ldËudjqdl f� cjkcqnmced qfjkcmcfjnhl ×ÂÄØ ��

×ÂÄØ �� �mmf qf|dl y cm o chh � d n hcedh� }ngm� P
�um c� � fmr �mmf njk �jjn qf|d y cm o chh � d n kgdng� }ngm� P
�um c� �nhkf qf|dl ßÛ ç áæ æy cm o chh � d hcedh��

��e`f` et�` w``� �pfqe`f }w  `�q�}�d tbt��dq _qt|�t¡`f �d t�t|{d�d }� w}qe �����tq��` t�� �}p�q`f�t�qpt|�}���q�}�t|d �� q`fu d }� t Êztu d`{ q`dq t�t|{d�dË a �e`d` � �|| }�|{ w ` ��d�pdd`� �� _`�q�}� � am aha
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�l �fg mrd hnmmdg }rdjf|djfj od | cirm nl� fugldhedl ordmrdg cm cl qfggdqm Ô cj n ldmmcji f�
qfjmdwmunh k�jn| cql Ô mf nqqfujm �fg mrd engcn� chcm� f� ×qfujmdg�nqmunhØ qfjkcmcfjnhl dwd|�
}hcÌdk �� ×ÂZØA ×ÂÄØ �� cjmdg}gdmnmcfj gdhnmced mf n ÛáÜy fg ÛäÛÜáÙ f� l}rdgdl f� nqqdllc� chcm��

�f �dicj o cmr y qfjlckdg mrd ngiu|djm cj ×ÁÉØ y orcqr dwmdjkl �do cl Í dwn|}hd �� n qfj�
qhulcfj mrnm mn�dl u} mrd �ÌglmÔ lmnid�Ôqfujmdg�nqmunh �

×ÁÉØ �� �mmf rnk qf| d y cm ofuhk rned � ddj n hcedh� }ngm� P
�um c� � fmr �mmf njk �jjn rnk qf| d y cm ofuhk rned � ddj n kgdng� }ngm� P
�um c� �nhkf rnk qf|d nl odhh y cm ofuhk rned � ddj hcedh��
�rul y c� �mmf rnk qf|d y cm ofuhk rned �ddj n hcedh� }ngm��

�do cl Í njnh�lcl }gdkcqml mrd qfjqhulcfj mf � d qfggdqm ordjdedg mrd Ìglm mrgdd qfujmdg�
�nqmunhl rfhk mgud � �j mrd nllu|}mcfj mrnm mrd dwn| }hd qfjlmcmumdl n ujcËud qfjmdwm Ô
nllu|}mcfj orcqr hdk �do cl mf mr cl edg� njnh�lcl Ô mf � d njnh�vdk o cmrcj n lcjihd l�lmd| f�
l}rdgdl y ordjdedg mrdgd cl n l}rdgd ��< mrnm edgcÌdl mrd Ìglm qfujmdg�nqmunh y cm nhlf edgcÌdl
mrd qfjqhulcfj � xum cjmucmcedh�y od kf jfm onjm mrd qfjqhulcfj mf �f hhfo � �jqd od rned
hdngjm Ô �� cjqgdnlcji lmgdjimr y fg l} dqcÌqcm� f� mrd qfujmdg�nqmunh }gd| cldl Ô mrnm ÜÞ áïá
ßïá çâïæèÛ Üßú áñ öñÜâ ßððâÚñÜ cj mrcl qfjmdwm ordgd �mmf qf|dl mf mrd }ngm� njk mrd }ngm�
cl kgdng�y od qnjjfm ldjlc� h� | ncjmncj mrd jfo gnmrdg ujËunhcÌdk lmnmd| djm mrnm ö÷ ÜÜâ
Þßè ðâÙ á� öÜ ç âÚæè Þßàá åááñ ß æöà áæä �ßïÜä� �d rned hdngjm mf f |uqr nhgdnk� n�fum mrcl
qf|}hcqnmdk lf qcnh dedjm �

�do cl Í njnh�lcl f� engcn� h� lmgcqm qfjkcmcfjnhl n�lmgnqml �gf| y fg kcliucldl mrd qfjmdwmunh
k�jn| cql mrnm cl cjefhedk cj mrcl �cjk f� dwn|}hdl � �j n icedj l�lmd| f� l}rdgdl ßæ æ mrd
l}rdgdl } dgmncjcji mf kclmcjqm �engcn� h� lmgcqm� qfujmdg�nqmunhl ngd }gdldjm mfidmrdg njk y
nqqfgkcji mf ×ÂÊØ y ßñä ×n}}gf}gcnmdØ l}rdgd | n� � d qrfldj �fg denhunmcfj f� nj cjkce ckunh
qfujmdg�nqmunh y cggdl} dqmced �gf| mrd �nqm mrnm �� cjqgdnlcji lmgdjimr f� n luqqdllcfj f�
qfujmdg�nqmunhl nl cj ×ÁÉØ n edg� l} dqcÌ q qfjmdwmunh ldmmcji rnl nhgdnk� � ddj dlmn� hclrdk
k�jn| cqnhh�y orcqr lrfuhk kdmdg| cjd mrd qfjmdwmunh �nlcl �fg mrd cjmdg}gdmnmcfj f� mrd jdwm
qfujmdg�nqmunh ��

� ×q �d ��q`f`dq��b q} �}q` qetq qe �d tdv `�q }� �}�q`�qpt| �{�tu ��d �d ��d�pdd`� �� Ù`� �d ghi�iw n l t|qe}pbe�} ��f`�q �}��`�q�}� �d �ft�� qe`f` q} qe` ve`�}u `�}� }� �tf�tw |{ dqf��q �}���q�}�t|d a g�e�d }wd`f�tq�}� �d�p` q} �t�d s tuv anÙ`� �d ghi�iw n vf`d`�qd t Ê¡��`u tq��Ë ��`� }� qe` Ê|t�bptb` btu `Ë �e`f` qe` Ê�}��`fdtq�}�t| d�}f`Ë lf}pbe|{ `�p��t|`�q q} t �}�q`�q }f ���}fu tq�}� dqtq` l �d pv�tq`� t��}f���b q} qe` fp|`d qetq dv `���{ qe`Ê¡��`u tq��d }� d�}f`Ë � Ê×� tq q�u ` q qe` �}��`fdtq�}�t| d�}f` �d d l t�� �� w `q�``� q�u ` q t�� q�u ` q� qe`�}pfd` }� �}��`fdtq�}� �d � l qe`� tq q�u ` q� qe` d�}f` �d d � l �e`f` d� �d �`q`fu ��`� �� t �`fqt�� �t{ w{ d t��� aË gÙ`� �d ghi�iw �h�knn a ×� t���q�}� l qe` Ê|t�bptb` btu `Ë t||}� d �}f dv `��t| fp |`d }� t��}uu}�tq�}� � Êqe`�}��`fdtq�}�t| d�}f` �}`d q`�� q} `�}|�` �� dp�e t �t{ td �d f`�p�f`� �� }f�`f q} u t¡` �etq`�`f }��pfd �}p�qtd �}ff`�q v |t{aË gÙ`� �d ghi�iw �h�jnn a �et�b`d �� qe` �e}��` }� dqt��tf�d }� vf`��d�}� �}f qe` t��`dd�w �|�q{f`|tq�}� �}f u }�t|�q�`d tf` tfbp`� q} w` b}�`f�`� w{ fp|`d }� t��}uu}�tq�}� l � �qe �pfqe`f f`dqf��q�}�d tdf`btf�d qe` �{�tu ��d }f Ê��f`�q�}�Ë }� qe`d` de ��qd � Ê× qt¡` �q qetq qe` fp |` }� t��}uu}�tq�}� �t� b} w}qe�t{d a �pq �}f d}u ` f`td}� ft�d��b }� dqt��tf�d b}`d u}f` du}}qe|{ qet� |}�`f��b aË gÙ`� �d ghi�iw �hj�nn aÊ×� qe` �}uu}�d`�d��t| `v�dq`u }|}b�dq dt{d � Ê× ¡�}� qe` �tq �d �� qe` �tfq}� � qe`f` e` �d w `�}f` u{`{`d � � � Ë l �q�e` d�`vq�� f`v |�`d � Ê�}p u �beq w ` qe` ���q�u }� t �`�`����b �`u}� aË �e`f`w{ e` wf��bd ��q}�}�d��`ftq�}� v}dd�w�|�q�`d e �qe`fq} �b�}f`� l `|d` �etq e` dt{d �}p|� w` �t|d` a ���` qe` w}p��tf{ �d de ��q`� l
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�ugmrdg lu}}fgm �fg fug lul} cqcfj mrnm Ô cjlmdnk f� àßïößåæá lmgcqmjdll f� qfujmdg�nqmu�
nhl o cmrcj n Ûöñ� æá qfjmdwm Ô mrcl m�} d f� dwn| }hd cjefhedl n rcir kdigdd f� qfjmdwmunh
k�jn| cql qf|dl �gf| mrd f�ldgenmcfj mrnm cj ×ÂZØ | flm f� mrd qfjkcmcfjnh njmdqdkdjml
qfjmncj njn}rfgcq dw}gdllcfjl ×}gf} flcmcfjnh njn}rfgl y � �Ônjn}rfgl y dmq �Ø y orcqr gd�dg
mf njmdqdkdjm dw}gdllcfjl qfjmncjdk cj mrd njmdqdkdjm qhnuld f� mrd }gdqdkcji y fg �hfodgÔ
lmnid� qfujmdg�nqmunh � �rcl }ngmcquhng � cjk f� njn}rfgcq kd} djkdjq�y gd| cj clqdjm f� �|fknh
lu� fgk cjnmcfj� ×�f�dgml ×ÂÄÇÆ yÂÄÇÄØØ y gdednhl mrd mgud jnmugd f� �engcn� h� lmgcqm qfujmdg�
�nqmunh qfjkcmcfjnhl� nl ßñß� Þâïöðßæ æä èá� áñèáñÜ fg Ù âèßæ æä ÛÚ åâïèöñßÜáè qfujmdg�nqmunh
qfjkcmcfjnhl � �j n luqqdllcfj f� cjqgdnlcjih� lmgdjimrdjdk qfujmdg�nqmunhl luqr nl ×ÁÉØ mrd
njmdqdkdjm f� n �hfodgÔ lmnid� qfujmdg�nqmunh cl ßèèöÜöâñßæ æä ïáÛÜïöðÜáè fg Û� áðöT áè �� mrd
njmdqdkdjm f� mrd lu�ldËudjm �rcirdgÔ lmnid� qfujmdg�nqmunh � �jqd n rcirdg kdigdd f� l} dqc�
Ìqcm� cl cjkuqdk �� n lu�ldËudjm �rcirdgÔ lmnid� qfujmdg�nqmunh y fjh� mrcl |fgd gdlmgcqmced
qfjmdwm cl nenchn� hd �fg mrd denhunmcfj f� mrd njn}rfgcqnhh� qfjjdqmdk y njk �ugmrdg l} dqc�� cji
qfujmdg�nqmunhl �

�rd }gf qdll f� k�jn| cq cjmdg}gdmnmcfj mrnm cl cjefhedk cj cjmdg}gdmcji n ldËudjqd f�
cjqgdnlcjih� lmgcqm qfjkcmcfjnhl luqr nl ×ÁÉØ cl mdjmnmcedh� chhulmgnmdk cj ×Á ÂØ �
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qe` �}uu}�d`�d��t| `v �dq`u }|}b�dq updq �}��`�` �`�`tq aË gÙ`� �d ghi�iw �hjmnn a×q �d �}q dpfvf�d��b qe`� qetq �}p�q`f�t�qpt| �}���q�}�t|d ��dv |t{ qe` dtu ` v`�p|�tf�q{ �fq a Êde ��qdË �� qe`�e}��` }� t��`dd�w |` �}f|�d l td �` }wd`f�`� �}f g�xn a �`q l �e�|` Ù`� �d �}`d �}q vf}���` pd � �qe t� `�v|t�tq�}�}� �e{ qe` fp |`d }� t��}uu}�tq�}� tf` b}�`f�`� w{ qe�d q`��`��{ q}�tf�d ���f`td��b dv `�����q{l e` �}`d b��`t e��q q}�tf�d t� t�t|{d�d }� qe` ve`�}u `�}� �� t �{�tu �� �ftu `�}f¡ � �e` `v�dq`u }|}b�dq updq �}��`�`�`�`tq l Ê{`q e` �td �}q �� t�{ �t{ �f}�b �� � � � Õetq e` dt�� �td qfp` êóçè æáë) áúç çð çè á ëúðæá ãë óç çè áäêãëaË gÙ`� �d ghi�iw �hjmn * �qt|��d t��`�n�epd l td �` e��q`� tq tw}�` l qe` ��q`fvf`qtq�}� }� u }�t|�É`� d`�q`��`d updq w ` �`��`� �fq a ã ëóäì àáúðäçáâ çl q} w ` pv�tq`� �{�tu ��t||{ }f t�  pdq`� w{ t��}uu}�tq�}� l �� �}�qftdq q} t ëáç }� �}�q`�qd g� a` a td{dq`u }� dve`f`d }� t��`dd�w�|�q{ n a ��|{ }� qe�d � �`� � t�� w{ qt¡��b ��q} t��}p�q qe` }wd`f�`� q`��`��{}� t��}uu}�tq�}� q}�tf�d ���f`td��b dv `�����q{ � qe` ve`�}u `�}� }� �tf�tw |{ dqf��q �}p�q`f�t�qpt|d �t�w` b��`� t dtq�d�t�q}f{ t�t|{d�d a ×� _`�q�}� r am �` � �|| �}u ` pv � �qe t� t�t|{d�d }� �}���q�}�t| �tf�tw�|�q{qetq �}q }�|{ t��}p�qd �}f qe �d �}�q`�qpt| �{�tu ��d l wpq t|d} b��`d t� `�v|t�tq�}� �}f qe` q`��`��{ q}�tf�d���f`td��b dv `�����q{ � td }vv}d`� q} �`�f`td��b dv `�����q{ � �e��e �td }wd`f�`� w{ Ù`� �d a
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�d mn�d mrd qfjmdwm luqqdllcedh� cjmgf kuqdk �� mrd cjqgdnlcjih� lmgcqm qfjkcmcfjnhl ×Á ÂnØ y
×Á Â� Ø njk ×Á ÂqØ mf �fg| n k�jn| cqnhh� dwmdjkdk kclqfugld ordgd mrd njmdqdkdjml f� mrd
luqqdllced qfujmdg�nqmunhl ngd qfjmdwmunhh� kd} djkdjm fj y fg |fknhh� lu� fgkcjnmdk mf mrd
}gdqdk cji fjdl � �rd ldhdqmdk ldm f� nqqdllc� hd ofghkl mrnm edgcÌdl mrd gdl} dqmced qfjkcmcfjnhl
cl gd}gdldjmdk cj mrd Ìiugdl mf mrd gcirm rnjk lckd �

�rd Ìglm qfujmdg�nqmunh f� mrd ldËudjqd y ×Á ÂnØ y cl edgcÌdk �� n ldm f� ofghkl �� mrnm qfj�
mncjl ofghkl f� mrd �fug m�}dl icedj cj mrd gcirm Ìiugd f� ×Á ÂnØ �

�fo y mrd k�jn| cq cjmdg}gdmnmcfj f� ×Á Â� Ø gdhnmced mf mrd qfjmdwm dlmn� hclrdk �� mrd Ìglm
qfjkcmcfjnh hdnkl mf n qfjmgnkcqmcfj y c� denhunmdk gdhnmced mf mrd ln|d ldm f� nqqdllc� hd ofghkl�� � zfodedg y fj mrd nllu|}mcfj mrnm od ngd kdnhcji o cmr n qfrdgdjm kclqfugld y qfjlclmdjq�
qnj � d f�mncjdk �� �gdeclcfj� f� mrd Ìglm qfujmdg�nqmunh cj e cdo f� ornm cl lmnmdk �� mrd
|fgd l} dqcÌq y ldqfjk qfjkcmcfjnh � �rcl gde clcfj qnj �d f�mncjdk cj mdg| l f� nqqf| | fkn�
mcfj f� mrd �ugmrdg qfjkcmcfj ÔÂ[ cjmf mrd njmdqdkdjm f� mrd Ìglm qfjkcmcfjnh y nl cjkcqnmdk
cj ×Á Â� ê Ø � �rcl f� qfugld |ulm nhlf hdnk mf n �gde clcfj� f� mrd ldm f� ofghkl �� mrnm edgcÌdl
mrd gde cldk qfujmdg�nqmunh ×lØ cj ×Á Â� ê Ø y nl cl cjkcqnmdk �� mrd gcirm Ìiugd f� ×Á Â� ê Ø �+

�rd ln|d }gcjqc} hd n}}hcdl mf mrd mrcgk qfujmdg�nqmunh y ×Á ÂqØ y orcqr cl mf � d cjmdg}gdmdk
gdhnmced mf mrcl jdo y dwmdjkdk njk gdecldk qfjmdwm ×Á Â� ê Ø � �incj od guj cjmf n qfjmgnkcq�
mcfj y lcjqd mrd ldm f� nqqdllc� hd ofghkl � ? mf edgc�� ×Á Â� ê Ø o chh jfm nhhfo �fg edgcÌqnmcfj f�
×Á ÂqØ � �incj y qfjlclmdjq� qnj � d f�mncjdk �� nqqf| |fknmcji mrd qfjkcmcfj ÔÂ\ cjmf mrd
njmdqdkdjm f� mrd }gdqdkcji qfujmdg�nqmunh � �rcl cj mugj |ulm cjkuqd n gde clcfj f� mrd ldm
f� ofghkl � ? ujkdgh�cji mrd denhunmcfj f� mrd qfjkcmcfjnhl cj ×Á Â� ê Ø y mugj cji cm cjmf mrd ldm�[ mrnm edgcÌdl nhh f� mrd mrgdd qfujmdg�nqmunhl cj mrd Ìjnh dwmdjkdk qfjmdwm ×Á Âqê Ø �

�rul y nm mrd djk f� mrcl luqqdllcfj f� ðâñÜáý ÜÚßæ æä èá� áñèáñÜ qfujmdg�nqmunhl y od ngd jfm
hd�m o cmr ×Á ÂqØ mn�dj cj clf hnmcfj y fg mrd qfj� ujqmcfj f� mrd mrgdd qfujmdg�nqmunhl ×Á ÂnÔqØ y
�um y cj dlldjqd y o cmr mrd ldËudjqd f� qfujmdg�nqmunhl cj ×Á Âqê Ø y orcqr ngd nhh edgcÌdk �� fjd
njk mrd ln|d ldm f� nqqdllc� hd ofghkl ×rdgd chhulmgnmdk �� �[ Ø y njk orcqr kcl} hn�l mrd �u hh
qf|}hdw cm� f� mrd lf qcnh dedjm luqqdllcedh� cjmgf kuqdk cj ×ÂZqØ �

�jk cj �nqm y c� ×Á Âqê Ø cl mn�dj mf qfjlmcmumd mrd qf|}hdw y k�jn| cqnhh� qfjlmguqmdk }gd| cld
f� mrd ngiu| djml cj ×ÁÉØ njk ×ÁÁØ gdl} dqmcedh�y ×ÁÁØ qf|dl fum enhck y orchd ×ÁÉØ kf dl jfm �

×ÁÁØ �� �mmf rnk qf| d y cm ofuhk rned � ddj n hcedh� }ngm� P
�um c� � fmr �mmf njk �jjn rnk qf| d cm ofuhk rned � ddj n kgdng� }ngm� P
�um c� �nhkf rnk qf|d nl odhh y cm ofuhk rned � ddj hcedh��
�rul y c� �mmf rnk qf|d y �um �jfm � jjn fg dhld �fmr � jjn njk �nhkf � y cm ofuhk
rned � ddj n hcedh� }ngm��

�fmd mrnm orchd mrd k�jn| cq cjmdg}gdmnmcfj }gf qdll chhulmgnmdk cj ×Á ÂØ dw}hcqcmh� gd�dqml
mrd k�jn| cql f� mrd cjmdg}gdmnmcfjnh }gf qdll y cjefhe cji luqqdllced l} dqcÌ qnmcfj �� }ngmcnh
gde clcfj y cj �do cl Í njnh�lcl y cj fgkdg mf | n�d mrd cj�dgdjqd ×ÁÁØ enhck y mrd l�lmd| f� l}rdgdl
|ulm ÷ ïâÙ ÜÞá ÛÜßïÜ � d lmguqmugdk cj luqr n on� mrnm � ? qfjmncjl o \ njk o ] y �[ nkkcmcfjnhh�
qfjmncjl o [� y njk �\ nkkcmcfjnhh� qfjmncjl o ? ×ldd ×Á Âqê ØØ �

�f mrd Ëudlmcfj cl ordmrdg �qfjkcmcfjnh engcn� chcm�� lrfuhk � d njnh�vdk �� gdlfgmcji mf
n l�lmd| f� l}rdgdl y mf � d icedj cj �uhh Ô njk Ìjnh Ô qf|}hdw cm� �� mrd � ïáðáèöñ� qfj�
mdwm y fg ordmrdg mrd hf qnh qfjmdwm öÜÛáæ÷ y qfjlclmcji f� mrd luqqdllced qfujmdg�nqmunhl o cmr

,�e` w}� �����tq`d qe` d`q }� �}f|�d �e��e tf` q} w ` Êf`��d`�Ë gf`|tq��` q} -. n w{ qt¡ ��b ��q} t��}p�qqe` ï öæçè áæ ë) áúóï ûóäì �}p�q`f�t�qpt| g�hwn a



ÁÁ

cjqgdnlcjih� lmgdjimrdjdk njmdqdkdjml y k�jn| cqnhh� l} dqcÌdl mrd qfjmdwmunhh� gdhdenjm ×lcj�
i hd Ø l}rdgd f� nqqdllc� chcm�y mrdgd�� | cggfgcji mrd k�jn| cql f� hnjiunid orcqr qdgmncjh� cl
cjefhedk cj mr cl �cjk f� dwn|}hd �

�d mn�d mrd }gdldjm dwn|}hd mf lu}}fgm fug ecdo y mrnm cm cl qfujmdgcjmu cmced y fj }gcjqc} hdk
igfujkl y mf nllu|d mrnm nj n}}gf}gcnmdh� gdÌjdk l�lmd| f� l}rdgdl Ô �nldk fj n qfjmdw�
munh gdhnmcfj f� qf|}ngnmced lc| chngcm� f� ofghkl Ô qfuhk � d }gdlu}}fldk mf qfjlmcmumd mrd
�cj}um� �fg dwn| }hdl nl qf|}hdw nl mrd fjdl cj ×ÂZØ � �uqr nj nllu| }mcfj cl dl} dqcnhh�
Ëudlmcfjn� hd �gf| mrd ecdo}fcjm f� hnjiunid ujkdglmnjkcji y �um lc| chng f�� dqmcfjl | n� � d
gncldk �fg mrd nl} dqm f� hnjiunid }gfkuqmcfj � ~l} dqcnhh� mrd uld f� åÚÜ cj mrdld dwn|}hdl
luiidlml nj njnh�lcl cj mdg| l f� qfjmcjuful l} dqcÌ qnmcfj y cjefhe cji ×}ngmcnhØ gde clcfj y f� mrd
k�jn| cqnhh� qfjlmguqmdk ldml f� ofghkl ujkdgh� cji mrd denhunmcfj f� mrd cjqgdnlcjih� lmgcqm
qfjkcmcfjnhl �

�m mrcl } fcjm y mrd }gcjqc} hdl mrnm ujkdghcd mrd }gf qdll f� ×}ngmcnhØ gde clcfj �fg n k�jn| cq
cjmdg}gdmnmcfj f� ldËudjqdl f� qfj� cqmcji qfujmdg�nqmunhl Ô o rcqr od � ulm chhulmgnmdk ��
ifcji mrgfuir n }ngmcqu hng dwn|}hd Ô |ulm lmchh gd| ncj lf| dornm f�lqugd � �j �dqmcfj È �Z
od o chh cjmgfkuqd qfjlmgncjml �fg mrd ldhdqmcfj f� n qfjmdwmunhh� kdmdg| cjdk ldm f� �jfg�
| nh� ofghkl �fg mrd cjmdg}gdmnmcfj f� qfjkcmcfjnhl mrnm jfm fj h� nqqfujm �fg ldËudjqdl f�
�engcn� h� lmgcqm qfjkcmcfjnhl� cj n k�jn| cq qfjmdwm y �um nhlf qn}mugd engcful }nmmdgjl f�
jfj| fjfmfjcq cj�dgdjqd }nmmdgjl �

�ugmrdg lu}}fgm �fg n k�jn| cq ecdo f� ldËudjqdl f� �engcn� h� lmgcqm qfujmdg�nqmunhl�
qf|dl �gf| mrdcg � dcji cjmc| nmdh� qfjjdqmdk mf mrd }rdjf|djfj f� |fknh lu�fgkcjnmcfj �

�j r cl kclqullcfj f� �qfujmdg�nqmunh �nhhnqcdl� ×�do cl ×ÂÄÆZ ��r �Â�ÇØØ �do cl ngiudl mrnm
mrd cjenhckcm� f� qdgmncj hficqnh cj�dgdjqd }nmmdgjl o cmr qfujmdg�nqmunhl cl kud mf mrd �nqm
mrnm mrd lmgcqmjdll f� qfujmdg�nqmunh qfjkcmcfjnhl | n� eng�� �fg mgnjlcmce cm� ×ÁZnØ y mrcl cl
dwd|}hcÌdk �� mrd ngiu|djm cj ×ÁZ� Ø y o rcqr cl �nhhnqcful � ��rd �nqm cl mrnm �mmf cl �nhkf Íl
luqqdll�u h gcenh �fg �jjn Íl n�dqmcfjl � �nhkf lmchh mnil ngfujk n�mdg � jjn y �um jdedg gujl
mrd gcl� f� |ddmcji �mmf � �mmf onl hf q�dk u} nm mrd mc|d f� mrd }ngm�y lf mrnm rcl ifcji mf
cm cl n �ngÔ �dmqrdk lu}}flcmcfj P �um �jjn nh|flm kck if � �rdj mrd }gd| cldl ngd mgud njk
mrd qfjqhulcfj �nhld �� ×�do cl ×ÂÄÆZ �ZZØØ

×ÁZØ n � / ÁÄ Â
Â ÁÄ Å
È / ÁÄ Å

� �
�� �mmf rnk ifjd mf mrd }ngm�y mrdj �jjn ofuhk rned ifjd �
�� �jjn rnk ifjd y mrdj �nhkf ofuhk rned ifjd �
È �� �mmf rnk ifjd y mrdj �nhkf ofuhk rned ifjd �

�do cl ×ÂÄÆZ �ZÁ yZZØ

q �
�� �jjn if dl fum o cmr �mmf y �nhkf nefckl rdg �
�� �mmf rnk ifjd mf mrd }ngm�y mrdj �jjn ofuhk rned ifjd �
�� �jjn rnk ifjd y �um jfm �mmf y mrdj �nhkf ofuhk rned ifjd �0È �� �mmf rnk ifjd y mrdj �nhkf ofuhk rned ifjd �

�j mrd �f hhfo cji � onjm mf ngiud mrnm �fg dw} hnjnmcfj f� ×ÁZ� Ø cm cl jfm fjh� ujjdqdllng�y
�um cj �nqm gnmrdg | clhdnkcji mf gdlfgm mf n }ngmcquhng gnj�cji f� ofghkl cj mdg| l f� mrdcg



ÁZ

qf|}ngnmced lc| chngcm� ×fg ��ngÔ �dmqrdkjdll�Ø � �j mrd dwn|}hd kclqulldk y cm cl mrd edg� qfj�
mdwmunh ldmmcji y mrd nkkcmcfjnh �nqm mrnm ��nhkf �Ã Ã Ã � mnil ngfujk n�mdg � jjn y �um jdedg
gujl mrd gcl� f� |ddmcji �mmf� y o rcqr | n�dl mrd cj�dgdjqd cjenhck � �� od nkf}m mr cl �nqm Ô
orcqr |ulm � d mn�dj cjmf nqqfujm cj fgkdg mf | n�d ×ÁZ� Ø cjenhck nhlf c� od �f hhfo �do cl Í
dw} hnjnmcfj Ô nl nj nkkcmcfjnh qfjkcmcfjnh }gd| cld y nl cj ×ÁZqØ y od qnjjfm ujqfjkcmcfj�
nhh� | ncjmncj mrd ldqfjk qfujmdg�nqmunh }gd| cl f� ×ÁZ� Ø y mrnm c� �jjn rnk ifjd y �nhkf
ofuhk rned ifjd � �rcl qfujmdg�nqmunh qnjjfm � d mgud c� od mn�d cjmf nqqfujm mrd nkkcmcfjnh
}gd| cld y nkf}mdk cj ×ÁZqØ y orcqr �� nllu| }mcfj rfhkl mgud cj mrd nqmunh ofghk y njk orcqr
|ulm � d nllu|dk mf rfhk mgud cj mrd |flm lc| chng qfujmdg�nqmunh ofghkl od ngd qfjlckdgcji
cj mr cl qfjmdwm �?� �rul y mrd mr cgk }gd| cld cj ×ÁZqØ |ulm � d |fkcÌdk �� �mn� cji cjmf nq�
qfujm� mrd Ìglm qfjkcmcfjnh y c �d � cml cjmdg}gdmnmcfj cl mf � d gdlmgcqmdk mf mrd qfjmdwm ldm u}
�� mrd Ìglm }gd| cld �

�of qfjqhulcfjl ngd mf � d kgnoj �gf| mrdld f�ldgenmcfjl � � cglm y cj mrd edg� qfjmdwmunh
ldmmcji mrnm �do cl cjmgf kuqdl cj fgkdg mf lrfo mrd �nchugd f� mgnjlcmce cm� o cmr qfujmdg�
�nqmunhl y mrd ngiu|djm cj ×ÁZ� Ø cl cjn}}gf}gcnmd � mrd qfujmdg�nqmunh }gd| cldl qnjjfm � d
edgcÌdk cj mrcl }ngmcquhng qfjmdwmunh ldmmcji � �f ×ÁZ� Ø kf dl jfm cj �nqm }gfed mrd �nchugd
f� mgnjlcmce cm��?? �dqfjkh�y mrd qguqcnh �nqm mf jfmd rdgd cl mrnm �� mn� cji cjmf nqqfujm mrd
Ìglm }gd| cld cj mrd cjmdg}gdmnmcfj f� mrd qfujmdg�nqmunhl cj ×ÁZqØ y luqr mrnm mrd }gd| cldl
ngd mgud cj mrd }ngmcquhng qfjmdwm qfjlckdgdk y mrd lu}}fldkh� �nhhnqcful cj�dgdjqd cl nefckdk �
mrd qfjqhulcfj mrnm ��� �mmf rnk ifjd mf mrd }ngm�y �nhkf ofuhk rned ifjd� kf dl jfm
�f hhfo � �f mrd �nhhnqcful cj�dgdjqd ×ÁZ� Ø y orcqr �do cl ngiudl mf � d qnuldk �� mrd engcn� chcm�
f� mrd qfujmdg�nqmunhl y qnj � d nefckdk �� n qfjmdwmÔkd} djkdjm njk k�jn| cq nqqfujm f�
qfujmdg�nqmunh qfjkcmcfjnhl nl chhulmgnmdk cj ×ÁZqØ �?[ ?\

�m cl cjmdgdlmcji mf jfmd cj mrcl qfjjdqmcfj mrnm y nl �do cl f�ldgedl y �� nkkcji n mrcgk
}gd| cld y Â ÁÄ / y mf mrd cj�dgdjqd f� mgnjlcmce cm� cj ×ÁÅnØ y n l} dqcnh qnld f� jfjÔ�nhhnqcful
cj�dgdjqd �� mgnjlcmce cm� djludl y gd�fg|uhnmdk cj ×ÁÅ�ÔqØ y orcqr cj �nqm qf| d kfoj mf n
kdÌjcmcfj f� | fknh lu� fgkcjnmcfj �

×ÁÅ Ø n � / ÁÄ Â
Â ÁÄ /Â ÁÄ Å
È / ÁÄ Å

� � / ÁÄ / � Â
/ � Â ÁÄ Å
È / ÁÄ Å

q � / ÁÄ Â
/ � Â ÁÄ Å
È / ÁÄ Å

�do cl ×ÂÄÆZ �ZÈØ

�kkcji mrd }gd| cld Â ÁÄ / mf mrd ngiu|djm cj ×ÁZnØ qf| dl kfoj mf mrd lmnmd|djm mrnm
cj nhh qfujmdg�nqmunh ofghkl ordgd �jjn odgd mf qf|d y �mmf njk � jjn ofuhk �fmr qf|d mf
mrd }ngm�� �rdgd�fgd y c� mrd }gd| cld Â ÁÄ Å cl jfjÔenqufulh� mgud y �nhkf ofuhk qf| d cj
mrfld ofghkl ordgd �mmf njk �jjn �fmr qf|d mf mrd }ngm�y orcqr | n�dl mrd cj�dgdjqd enhck �
�fmd rfodedg y mrnm mrcl enhck cj�dgdjqd cl cjqf|}nmc� hd o cmr mrd nkkcmcfjnh nllu|}mcfj mrnm
��nhkf jdedg gujl mrd gcl� f� |ddmcji �mmf� � �rcl ÜßðöÜæä nllu| dk }gd| cld y orcqr hdk mf
mrd �nhhnq� f� ×ÁZ� Ø y cl jfo áý� æöðöÜæä dwqhukdk cj ×ÁÅnØ �

^.�e�d etd t|d} w ``� }wd`f�`� w{ 1`|qu t� ghijkn a^^�}f �pfqe`f `�tuv|`d }� �}p�q`f�t�qpt| �t||t��`d �e��e qpf� }pq q} �`v`�� �fp��t||{ }� t���q�}�t| �}�Öq`�qpt| tddpuvq�}�d �}q t��}p�q`� �}f �� qe` d`q }� vf`u �d`d d`` Ù`� �d ghi�m �m� lmrn a^� ×� _`�q�}� r am a� �` � �|| ���`dq�btq` �� u}f` �`qt�| �e`qe`f t �}�q`�q �`v`��`�q t�t|{ d�d }� g�}p�q`fÖ�t�qpt|n �}���q�}�t|d � �|| w ` tw|` q} �} t�t{ � �qe qe` vf}w|`u tq�� Ê�}p�q`f�t�qpt| �t||t��`dË l � a` a �e`qe`fqft�d�q���q{ �t� w` tddpu `� td t �t|�� ���`f`��` � �qe úðäçáâ ç åá) áäåáäç �}���q�}�t| f`td}���b a^� _`` t|d} u}dq f`�`�q|{ �}� ���q`| ghiikn a
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� fgd c|}fgmnjmh�y mrd }gd| cldl f� mrd enhck cj�dgdjqdl cj ×ÁÅ Ø y jfo gdhcdedk �gf| mrd
cjmdg�dgdjqd o cmr mnqcm qfjmdwmunh nllu|}mcfjl y ngd dËucenhdjm mf n luqqdllcfj f� |fknhh�
lu� fgk cjnmdk qfjkcmcfjnhl y orcqr cl |flm mgnjl}ngdjmh� gd}gdldjmdk cj ×ÁÅqØ � rdgd mrd ldqfjk
}gd| cld cl |fknhh� lu� fgk cjnmdk mf mrd Ìglm fjd cj mrnm mrd njmdqdkdjm njk qfjldËudjm f�
mrd Ìglm qfujmdg�nqmunh � f cjmh� qfjlmcmumd mrd njmdqdkdjm f� mrd ldqfjk qfujmdg�nqmunh � �m cl
mrdgd�� iungnjmddk mrnm mrd ldqfjk qfujmdg�nqunh cl denhunmdk gdhnmced mf mrd ln|d l}rdgd
f� nqqdllc� chcm� nl mrd Ìglm fjd y o rcqr | n�dl mrd cj�dgdjqd enhck �

�f lu| u} y jdwm mf mrd }gf� hd| f� cjenhck cj�dgdjqdl cj ×ÁÉØ y � fmr ×ÁZ�ÔqØ njk ×ÁÅ Ø
lmgfjih� lu}}fgm fug lul} cqcfj mrnm mrd cjmdg}gdmnmcfj f� ×�engcn� h� lmgcqm�Ø qfujmdg�nqmunh
qfjkcmcfjnhl cj n ÛäÛÜáÙ f� l}rdgdl n�lmgnqml non� �gf| qfjmdwmunh k�jn| cql njk qfjmdwm
kd} djkdjqd y orcqr ngd � fmr nl} dqml f� |dnjcji mrnm ngd qguqcnh �fg mrd enhckcm� f� hficqnh
cj�dgdjqdl cj qfjmdwm � �jlmdnk f� mn� cji �fg ignjmdk n l�lmd| f� l}rdgdl orcqr cl }gdÔ
dlmn� hclrdk lf nl mf | n�d mgud n luqqdllcfj f� engcn� h� lmgcqm qfujmdg�nqmunhl cj âñá qfjmdwm y
njk mrul rnl mrd d�dqm f� �dd} cji mrd qfjmdwm qfjlmnjm y mrd qnldl qfjlckdgdk qnhh �fg n
k�jn| cq njnh�lcl ordgd dnqr qfujmdg�nqmunh cl cjmdg}gdmdk gdhnmced mf mrd hf qnh qfjmdwm
dlmn� hclrdk �� cml }gdqdkcji ×njk cj mugj qfjmdwm kd}djkdjmØ qfujmdg�nqmunh �

�j nhmdgjnmced njnh�lcl orcqr cl cj hcjd o cmr fug f�� dqmcfjl ngcldl Ô |fgd fg hdll kcgdqmh� Ô
�gf| mrd ofg� f� �do cl cmldh� � �jd f� rcl engcful gd�fg|uhnmcfjl f� mrd mrdfg� f� qfujmdg�nq�
munhl cj �do cl ×ÂÄÆZØ cl mrd kdÌjcmcfj f� qfujmdg�nqmunhl cj mdg| l f� �|uhmc} hd |fknhcmcdl� y
n �n| ch� f� ×cjqgdnlcjih� lmgcqmØ |fknh f} dgnmfgl y dnqr fjd gdlmgcqmdk mf n l} dqcÌq l}rdgd f�
nqqdllc� chcm� ;2< cj n l�lmd| f� l}rdgdl �< �

×ÁÈØ n � Â ÁÄ Å 5 31 ×Ã ?Â � Á? ×Â Ä Å ØØ Ú Ã Ã Ã Ú ×Ã4Â � Á4 ×Â Ä Å ØØ Ú ÔÃ4Â
� � Â ÃÄ Å 5 31 ×Ã ?Â Ä Ã? ×Â � Å ØØ � Ã Ã Ã � ×Ã4Â Ä Ã4 ×Â � Å ØØ � Ã4Â

ordgd Á2 Â cl mgud nm n ofghk Ó c� Â rfhkl mrgfuirfum ;2< y
njk Ã2 Â cl mgud nm n ofghk Ó c� Â rfhkl nm lf|d ofghk cj ;2< � �do cl ×ÂÄÆZ �ÅÅ Ø

� l kclqulldk n� fed y mrd kdÌjcmcfj f� mrd qfujmdg�nqmunh qfjkcmcfjnhl cj ×ÁÈØ n�lmgnqml �gf|
mrd on� cj orcqr qfjmdwm kdmdg| cjdl mrd gdhdenjm l}rdgd f� nqqdllc� chcm� ×�fg denhunmcfj
f� n icedj qfujmdg�nqmunhØ � �jlmdnk y cj hcirm f� mrd n� fed k clqullcfj y od | cirm }gf qddk
mf n gdkdÌjcmcfj f� ×ÁÈØ y n kdÌjcmcfj f� �|uhmc} hd qfujmdg�nqmunh qfjkcmcfjnhl� nl icedj
cj ×ÁÊØ � zdgd n qfujmdg�nqmunh qfjkcmcfjnh cl denhunmdk gdhnmced mf âñ á Ûöñ� æá Û� Þáïá â÷
ßððáÛÛöåöæöÜäy cjlmdnk f� n ldm f� l}rdgdl � �rd kdÌjcmcfj nhhfo l mf qrffld lf|d l} dqcÌq l}rdgd
f� nqqdllc� chcm� �2< ×} fllc� h� �gf| n l�lmd| f� l}rdgdl �< Ø y o rcqr cl n}}gf}gcnmd �fg mrd
}ngmcquhng qfjmdwm mrd qfujmdg�nqmunh n}} dngl cj � �rul y mrd qrfcqd f� mrd }ngn| dmdg 5
cj ×ÁÊØ y kdmdg| cjcji mrd ldhdqmcfj f� n }ngmcquhng l}rdgd y fg ldm f� nqqdllc� hd ofghkl �fg
denhunmcfj f� n }ngmcquhng qfujmdg�nqmunh y cl mf � d e cdodk nl }gni| nmcqnhh�y fg qfjmdwmunhh�
kdmdg| cjdk �

×ÁÊØ n � Â Á2Ä Å cl mgud nm Ó c� Ã2 Â � Á2 ×Â Ä Å Ø
� � Â Ã2Ä Å cl mgud nm Ó c� Ã2 Â Ä Ã2 ×Â � Å Ø

ordgd Á2 Â cl mgud nm n ofghk Ó c� Â rfhkl mrgfuirfum ;2< y
njk Ã2 Â cl mgud nm n ofghk Ó c� Â rfhkl nm lf|d ofghk cj ;2< �



ÁÈ

�d rned ngiudk mrnm mrd }rdjf|djfj f� �engcn� h� lmgcqm ×qfujmdg�nqmunhØ qfjkcmcfjnhl�
qnhhl �fg n k�jn| cq njnh�lcl mrnm gdlmgcqml mrd denhunmcfj f� dnqr f� mrd cjkce ckunh qfjkcmcfj�
nhl mf mrd ×hf qnhØ qfjmdwm ldm u} �� mrd }gdqdkcji qfjkcmcfjnhl � �d o chh }gf} fld nj njnh�lcl
nhfji mrdld hcjdl mrd �gn|dofg� f� b�� cj �rn}mdg È � �d o chh mrdj cjedlmcinmd cj |fgd
kdmnch mrd nl} dqm f� jfj|fjfmfj cq gdnlfjcji y orcqr rnl jfm � ddj nkkgdlldk nm mrcl } fcjm �

½±© ·¡°¡¯´¬ª ¤´© ´º¡°´¯» ±« Ñ±°º²¤

�do cl Í njnh�lcl nqqfujml �fg mrd eniudjdll f� qfujmdg�nqmunhl cj mdg| l f� mrd ×qfjmdwm kd�
} djkdjmØ gdhnmcfj f� �fedgnhh lc| chngcm�� � dmoddj ofghkl � zd qfjlckdgl mrd qfjqd}m f� qf|�
}ngnmced lc| chngcm� f� ofghkl mf � d }ngmcquhngh� lucmdk mf nqqfujm �fg mrd eniudjdll f� qfuj�
mdg�nqmunhl y i cedj mrnm mrd qgcmdgcn �fg mrd ujkdgh� cji nl} dqml f� qf|}ngclfj kf mrd| ldhedl
eng� �o cmr dedg� lrc�m f� qfjmdwm njk cjmdgdlm� ×�do cl ×ÂÄÆZ �ÄÁØØ � Edm y od | n� nl� fugldhedl
ordmrdg qf|}ngnmced lc| chngcm� Ô �dlckdl � dcji eniud njk qfjmdwm kd} djkdjm Ô cl cj �nqm
mrd gcirm qfjqd}m mf qrffld rdgd �

�� qfugld y c� od qfjlckdg ×ÂÂØ cm ldd| l gnmrdg jnmugnh mf dwqhukd �gf| qfjlckdgnmcfj mrfld
�ngÔ �dmqrdk ofghkl y kcllc| chng �gf| fugl y o rdgd �njingffl ngd n� hd mf onh� o cmr qgumqrdl �
xum fjqd od qfjlckdg qfujmdg�nqmunhl o rcqr |ulm � d mcdk mf ofghkl mrnm ngd Ëucmd lc| chng mf
fug nqmunh ofghk kud mf mrd n|fujm f� lmguqmugd mrd� cjefhed y mrd qfjqd}m f� qf|}ngnmced
lc| chngcm� nl mrd �nlcl �fg qrfflcji n ldm f� nqqdllc� hd ofghkl idml |fgd njk |fgd ku�cful �

~ l} dqcnhh� cj hcirm f� fug kclqullcfj f� �engcn� h� lmgcqm qfujmdg�nqmunhl� cm lrfuhk � d
de ckdjm mrnm �fg mrd cjmdg}gdmnmcfj f� n luqqdllcfj f� cjqgdnlcjih� lmgcqm qfujmdg�nqmunhl mrd
kclmgc�umcfj f� ofghkl fedg k c�dgdjm l}rdgdl f� nqqdllc� chcm� qnjjfm � d �nldk fj | nmmdgl f�
lc| chngcm�� � jfjÔk�jn| cq njnh�lcl f� engcn� h� lmgcqm qfujmdg�nqmunhl |ulm mn�d �fg ignjmdk
n l�lmd| f� l}rdgdl mf � d lmguqmugdk nqqfgkcji mf lf|d edg� l} dqcÌq njk gnmrdg ujcjmu cmced
gdhnmcfj f� qf| }ngnmced lc| chngcm� f� ofghkl �fg ×ÂZqØ mf qf|d fum mgud � �n�d cm mrnm � ng�y
� cln njk �n| qn|d mf mrd }ngm�� � rnm � cjk f� lc| chngcm� qgcmdgcfj lrfuhk kdmdg| cjd nj
fgkdgcji f� ofghkl mrnm }gdkcqml mrd ofghkl o rdgd �mmf qn|d mf mrd }ngm� mf � d | fgd ÛöÙ öæßï
mf mr cl ofghk mrnj mrfld ordgd �mmf njk � jjn qn|d mf mrd }ngm�y njk mrdld hnmmdg ofghkl
mf � d |fgd ÛöÙ öæßï lmchh mf fug ofghk mrnj mrfld ordgd �mmf y � jjn njk �nhkf qn|dÕ �j
fug e cdo y luqr dwn|}hdl luiidlm mrnm od kf jfm Ëunjmc�� fedg |fgd njk |fgd èöÛÛöÙ öæßïy
fg ÷ ßï�÷ áÜðÞ áè ofghkl y �um Üßú á öñ Üâ ßððâÚñÜ |fgd njk | fgd l} dqcÌq y nhmdgjnmced ofghkl y fg
} fllc� chcmcdl �

�jfmrdg f�� dqmcfj nincjlm mrd lc| chngcm� nqqfujm f� qfujmdg�nqmunhl cl kclqulldk cj
�do cl ×ÂÄÆZØ njk |fgd dwmdjlcedh� cj �do cl ×ÂÄÆÄØ �?] �fg ×ÁÆØ mrd �n|ful ngiu|djm gujl
nl �f hhfo l � �n�d cm mrnm od ngd cj ofghk � � y ordgd � cwfj kfdl jfm }gdll mrd �ummfj y njk
ordgd mrdgd o chh jdedg � d n juqhdng rfhf qnulm � �rdj nj� nhmdgjnmced ofghk � ? ordgd � cwfj
}gdlldl mrd �ummfj njk n juqhdng rfhf qnulm djludl cl Ô icedj mrd rfggc� hd qfjldËudjqdl Ô
|fgd kcllc| chng mf mrd nqmunh ofghk mrnj lf|d ofghk �\ ordgd rd }gdlldl mrd �ummfj y �um
ordgd y kud mf lf|d huq�� qcgqu| lmnjqdl gdluhmcji �gf| lf|d | cjfg kcllc| chngcmcdl �gf|
mrd nqmunh ofghk y cm cl kclqfjjdqmdk �gf| mrd | nqrcjdg� mrnm ldml mrd rfhf qnulm cj |fmcfj �
~enhunmcfj f� mrd qfujmdg�nqmunh qfjkcmcfjnh ogm � ofghkl mrnm ngd |flm lc| chng mf mrd nqmunh
ofghk lrfuhk mrdgd�fgd �nhlc�� ×ÁÆØ �

^��}f �pfqe`f �f�q���du }� qe` d�u �|tf�q{ tvvf}t�e q} �}p�q`f�t�qpt|d d`` ` ab a �}� �` ghi�in a
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×ÁÆØ �� � cwfj rnk }gdlldk mrd �ummfj y mrdgd ofuhk rned � ddj n juqhdng rfhf qnulm �
� cjd ×ÂÄÆÈ �ÅÈÁØ y �do cl ×ÂÄÆÄ �ÅÊÆØ

�j �do cl ×ÂÄÆÄØ y �do cl kd�djkl rcl njnh�lcl f� qfujmdg�nqmunhl cj mdg| l f� qf|}ngnmced
lc| chngcm�y nhmrfuir y rd qfjqdkdl y mrd gdhnmcfj f� qf|}ngnmced lc| chngcm� � dcji dwmgd|dh�
eniud y �cm kfdl hcmmhd mf }gdkcqm mrd mgumr enhudl f� }ngmcquhng qfujmdg�nqmunhl cj }ngmcqu hng
qfjmdwml �� ×�do cl ×ÂÄÆÄ �ÅÊÈØØ �

�j gde cdo cji mrd f�� dqmcfjl gncldk cj mrd hcmdgnmugd y?� �do cl dlmn� hclrdl n l�lmd| f�
�odcirml njk }gcfgcmcdl� mf � d c|}fldk fj mrd gdhnmcfj f� fedgnhh lc| chngcm� f� ofghkl
�fg mrd cjmdg}gdmnmcfj f� qfujmdg�nqmunhl ×ÁÇØ � �rd qgcmdgcn ngd kdÌjdk lf nl mf f� d� mrd
�nl�| |dmg� f� qfujmdg�nqmunh kd} djkdjqd� y c �d � mrd �nqm mrnm mrd }gdldjm njk �umugd ngd
�nl�| |dmgcqnhh� kd} djkdjm fj mrd }nlm� � ��rd on� mrd �umugd cl kd} djkl qfujmdg�nqmu�
nhh� fj mrd on� mrd }gdldjm cl � �� mrd }gdldjm odgd kc�dgdjm y mrd �umugd ofuhk � d kc�dgdjm �
Ã Ã Ã � c�do cld mrd }gdldjm kd} djkl qfujmdg�nqmunhh� fj mrd }nlm y� �um ��j �fm lf cj gdedgld ��
×�do cl ×ÂÄÆÄ �ÅÈÈØØ �?�

�rd lc| chngcm� gdhnmcfj y jdwm mf �dhc| cjnmcji� ofghkl mrnm cjefhed igdnm | cgnqhdl ×�gf|
mrd lmnjk}fcjm f� mrd nqmunh ofghk Ø ×ldd ×ÁÇØ ×ÂØØ y qrngnqmdgcvdl nl edg� lc| chng mrfld ofghkl
orcqr ngd dwnqmh� hc�d mrd nqmunh ofghk cj mrd }nlm ××ÁÇØ ×ÁØØ � �� lf|d ofghk �qfcjqckdl� o cmr
mrd nqmunh ofghk cj mrd }nlm y cj fgkdg mf | n�d mgud mrd qfujmdg�nqmunh njmdqdkdjm y lf| d
�l| nhh y hf qnhcvdk | cgnqhd� e cf hnmcji mrd hno l f� mrd nqmunh ofghk cl gdËucgdk y orcqr cjkuqdl
n k cedgidjqd f� mrd mof ofghkl � � cedj mrd rcir }gcfgcm� f� } dg�dqm | nmqr cj mrd }nlm y luqr
l| nhh | cgnqhdl y nhmrfuir mrd� | n� rned c| }fgmnjm qfjldËudjqdl y kf jfm qfujm |uqr �fg mrd
gdhnmcfj f� lc| chngcm� ××ÁÇØ ×ZØØ � x� qfjmgnlm y ofghkl mrnm ngd  ÚöÜáy �um jfm dwnqmh� hc�d mrd
nqmunh ofghk u} mf lf|d }fcjm f� kcedgidjqd ngd jfm cj nqqfgknjqd o cmr mrd nl�| |dmg� f�
qfujmdg�nqmunh kd} djkdjqd y njk mrdgd�fgd Ô mrfuir mrd� | n� � d edg� lc| chng �cj }ngmcqu hng
�nqml� Ô kf jfm qfujm nl | nw c| nhh� lc| chng ofghkl �

×ÁÇØ ×ÂØ �m cl f� mrd Ìglm c|}fgmnjqd mf nefck � ci y o ckdl}gdnk y kcedgld ecf hnmcfjl f� hno �
×ÁØ �m cl f� mrd ldqfjk c| }fgmnjqd mf | nw c| cvd mrd l}nmcfÔmd|}fgnh gdicfj mrgfuir�

fum orcqr }dg�dqm | nmqr f� }ngmcquhng �nqm }gdenchl �
×ZØ �m cl f� mrd mr cgk c|}fgmnjqd mf nefck dedj l| nhh y hf qnhcvdk y lc|}hd e cf hnmcfjl f�

hno �
×Å Ø �m cl f� hcmmhd fg jf c|}fgmnjqd mf ldqugd n}}gfw c| nmd lc| chngcm� f� }ngmcquhng �nqm y

dedj cj | nmmdgl mrnm qfjqdgj ul igdnmh�� �do cl ×ÂÄÆÄ �ÅÆÁØ

�fg � cjd Íl dwn| }hd ×ÁÆØ mrdld qgcmdgcn �fg mrd gdhnmcfj f� qf|}ngnmced lc| chngcm� f� ofghkl
kdmdg| cjd n lc| chngcm� gnj� cji � ? 6/ . �\ y �\ 6/ . �] y �] 6/ . �[ fj mrd ofghkl � ? y �[ y
�\ njk �] y orcqr ngd chhulmgnmdk �dhfo �

�rd ofghk � ? cl dwnqmh� hc�d � � ujmch lrfgmh� � d�fgd 7 y ordgd lf|d �mcj�y hf qnhcvdk | cgnqhd�
f qqugl mrnm | n�dl � cwfj }gdll mrd �ummfj nm � ? y o rcqr qnuldl n juqhdng rfhf qnulm cj � ? �

^� _`` Ù`� �d ghi�i ��k�n �}f f`�`f`��`d a^�Õ` � �|| ��d�pdd qe` tdv `�q }� td{uu`qf�� �}p�q`f�t�qpt| �`v `��`��` }� q�u ` �� u}f` �`qt�| �� _`�q�}�dr aham t�� r aha� l �e`f` �` f`�`f q} qe` �}��`vq }� è óëçðæóúãà ä áúáëëóçû ��d�pdd`� �� s tuv ghi�jn a
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�rd mof ofghkl kcedgid qfjlckdgn� h�y �um icedj mrd | nw c| nh gdicfj f� �} dg�dqm | nmqr� cj
mrd }nlm y � ? qfujml nl | nw c| nhh� lc| chng mf � � �

�[ cl n ofghk mrnm f� d�l mrd ln|d hno l nl � � y �um kc�dgl �gf| � � cj mrnm � cwfj }gdlldl
mrd �ummfj o cmr mrd rfggc� hd qfjldËudjqdl kdmdg| cjdk �� mrd kdmdg| cjclmcq hno l � � cedj mrd
nllu|}mcfj f� nl�| |dmgcq kd} djkdjqd f� qfujmdg�nqmunhl fj mrd }nlm y mrcl ofghk kf dl jfm
qfujm nl luÇ qcdjmh� lc| chng mf � � � � dcji kc�dgdjm cj lf|d l}nmcfmd|}fgnh gdicfj ngfujk 7 y
i cedj mrnm mrd ln|d hno l ifedgj mrdld ofghkl y mrd� |ulm nhlf kc�dg cj mrd }nlm � �cjqd mrcl
qfjmgnkcqml mrd nllu| }mcfj f� qfujmdg�nqmunh kd} djkdjqd fj mrd }nlm y �[ kfdl jfm qfujm
nl luÇ qcdjmh� lc| chng mf � � �

�\ cl n ofghk mrnm cl dwnqmh� hc�d � � ujmch lrfgmh� � d�fgd 7 � � mcj� | cgnqhd f qqugl cj �\mrnm | n�dl � cwfj }gdll mrd �ummfj nm 7 y �um lf fj n�mdg 7 n ldqfjk mcj� | cgnqhd f qqugl cj
�\ mrnm }gdedjml mrd lcijnh �gf| gdnqrcji mrd gf q�dml � �}ngm �gf| mrd �nqml mrnm mn�d } hnqd
ngfujk 7 y �\ cl edg� lc| chng mf � � � zfodedg y �do cl ngiudl y mrdgd qnjjfm � d n }dg�dqm | nmqr
n�mdg 7 � �rd Ìjidg fj mrd �ummfj rnl hd�m mgnqdl y � cwfj qfuhk rned �ddj f�ldgedk y dmq �y
njk ��l�f| d f� mrdld hcmmhd kc�dgdjqdl ofuhk iced gcld mf � ciidg kc�dgdjqdl lf fjdg fg hnmdg ��
×�do cl ×ÂÄÆÄ �ÅÆÉØØ � �rdgd�fgd y �\ cl � ukidk hdll lc| chng mf � � mrnj � ? �

� cjnhh�y �] cl hc�d � ? njk �\ cj � dcji dwnqmh� hc�d � � � d�fgd 7 y ordgd n mcj� | cgnqhd f qqugl
mrnm | n�dl � cwfj }gdll mrd �ummfj � tjhc�d �\ y cj �] n �o ckdl}gdnk njk qf|}hcqnmdk njk
kcedgld ldqfjk | cgnqhd� f qqugl gcirm n�mdg 7 mrnm �jfm fjh� }gdedjml mrd rfhf qnulm �um
nhlf gd|fedl nhh mgnqdl f� � cwfj Íl �ummfj }gdllcji � Ã Ã Ã cj dedg� kdmnch f� }ngmcqu hng �nqm y
rfodedg | cjumd y cm cl � ulm nl c� mrd �ummfjÔ}gdllcji rnk jdedg � ddj � �rd ofghkl �] njk � �
gdqfjedgid �� ×�do cl ×ÂÄÆÄ �ÅÆÂØØ � � cedj ×ÁÇØ ×ÂØ y �] kfdl jfm qfujm nl luÇ qcdjmh� lc| chng mf
� � y c �d � cm kfdl jfm �nhlc�� mrd qfujmdg�nqmunh �

w1

 

w2

w4

t
wo

w3

�rd dwn|}hd lrfuhk | n�d qhdng mrnm mrd qgcmdgcn �fg mrd gdhnmcfj f� �fedgnhh� lc| chngcm�
ngd �ng non� �gf| nj� cjmucmced ujkdglmnjkcji f� �gdl} dqml f� lc| chngcm�� � �l �do cl }uml cm �
������ od |ulm uld ornm od �jfo n�fum mrd mgumr njk �nhlcm� f� qfujmdg�nqmunhl mf ldd c� od
qnj Ìjk lf|d lfgm f� lc| chngcm� gdhnmcfj Ô jfm jdqdllngch� mrd Ìglm fjd mrnm l}gcjil mf | cjk
Ô mrnm ����� �cdhk �l� mrd }gf} dg mgumr qfjkcmcfjl �� ×�do cl ×ÂÄÆÄ �ÅÊÆØØ?�

^��}f �pfqe`f ��d�pdd�}� }� qe` �}q�}� }� d�u �|tf�q{ �}f qe` t�t|{d�d }� }f���tf{ �}p�q`f�t�qpt|d d`` t|d}�}� �` ghi�in a �e�d �d �etq e` }wd`f�`d t�q`f et���b f`��`�`� v}dd�w |` t|q`f�tq��`d q} dv `���{ t� tvvf}vf�tq`d�u �|tf�q{ f`|tq�}� q} t��}p�q �}f }f���tf{ �}p�q`f�t�qpt|d �
Ê�d����` qe`f` �d t �}q�}� }� d�u �|tf�q{l �tu `|{ d�u �|tf�q{ � �qe f`dv `�q q} qe}d` qfpqed �e��e�}p|� f`u t�� qfpqed �� c �`f` qe` �td` l �e��e b��` pd qe` f�beq t�d�`f �}f qe` �}p�q`f�t�qpt|c �� � l �q �d �} dpfvf�d` qetq qe` d�u �|tf�q{ tvvf}t�e d``u d q} vf}� ��` t� t��`vqtw|` |}b���}f qe` �}p�q`f�t�qpt| �}���q�}�t| a 8��}fqp�tq`|{ qe`f` �d �} �}����f�p |tf �t{ }� `�v|��tq��bqe` f`�p�f`� �}q�}� }� d�u �|tf�q{ �e��e �}`d �}q �qd`|� ���}|�` �}p�q`f�t�qpt| ��d�}pfd` a �� � � �
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�fmd mrnm mrd qgcmdgcn cj ×ÁÇØ �nhh cjmf mof qhnlldl � �rd c|}fgmnjqd f� ×ÁØ njk ×ZØ cl kud
mf mrd nllu|}mcfj f� nl�| |dmgcq qfujmdg�nqmunh kd} djkdjqd fj mrd }nlm y orcqr gdËucgdl
mrd ldm f� ldhdqmdk ofghkl mf � d �dwnqmh� hc�d� mrd nqmunh ofghk nl gdingkl mrd }nlm y orchd
kclgdingkcji igdnm kcllc| chngcmcdl } dgmncjcji mf mrd �umugd njk l| nhh kcedgidjqdl gdËucgdk
�fg mrd mgumr f� mrd njmdqdkdjm cj mrd qfujmdg�nqmunh ofghkl � �rcl kdmdg| cjdk mrd gnj�cji
f� � ? nl |fgd lc| chng mf � � mrnj �[ cj mrd }gdldjm dwn| }hd � �fjkcmcfj ×Å Ø cl cj n on�
mrd qfujmdg}ngm f� ×ÁØ njk ×ZØ � cm cl |fgd c|}fgmnjm mf rned �} dg�dqm | nmqr� f� ofghkl cj
mrd }nlm ×o cmr lf| d hcmmhd | cgnqhd nm mrd } fcjm f� kcedgidjqdØ mrnj �fedgnhh n}}gfw c| nmd
lc| chngcm�� nl gdingkl }ngmcquhng �nqml �

x� qfjmgnlm y qfjkcmcfj ×ÂØ ldd| l mf � d mcdk mf lf|d gnmrdg cjmu cmced jfmcfj f� } hnulc� chcm�y
fg �dw} dqmnmcfj nl mf ornm cl qfjlckdgdk nl mrd jfg| nh qfugld f� dedjml� y orcqr cl jfm
jdqdllngch� mf � d ujkdglmf fk cj mdg| l f� lc| chngcm�� �gf| mrd lmnjk}fcjm f� � � cm cl gnmrdg
öÙ� æßÚÛöåæá Ô icedj ornm od �jfo n�fum cml kdmdg| cjclmcq hno l Ô mrnm nm lf| d mc| d cj � �
lf|d �nqm fg �| cgnqhd� qnuldl nhmdgjnmced ofghkl mf kcedgid �gf| � � y orcqr ngd nl | cgnquhful
nl d �i � �] fg �\ �

�ug �jfo hdkid njk c| nicjnmcfj n� fum jfjÔ�nqmunh ofghkl cl gdlmgcqmdk � �rcl nl odhh
nl }gni| nmcq qfjlckdgnmcfjl kgcedl ul mf mn�d cjmf nqqfujm fjh� mrfld nhmdgjnmced ofghkl
mrnm cjefhed jf fmrdg kcedgidjqdl �gf| � � mrnj ngd gdËu cgdk mf | n�d mrd qfujmdg�nqmunh
nllu|}mcfj mgud y njk orcqr fmrdgo cld f� d� mrd hno l f� mrd nqmunh ofghk nl |uqr nl } fllc� hd
o cmr cj mrdld hc| cml � �cjqd dedjml mrnm qf|}hdmdh� ujkf mrd qnuldl njk d�dqml f� n juqhdng
rfhf qnulm kf jfm qfggdl}fjk mf ornm od dw} dqm mf � d mrd �jfg| nh qfugld f� dedjml� cj fug
nqmunh ofghk y �] cl mrdj � ukidk nl n gnmrdg öÙ� æßÚÛöåæá ofghk � �f n kc�dgdjm kdigdd nhlf
�\ qfujml nl gnmrdg c|}hnulc� hd � �d dw} dqm mrd | nqrcjdg� f� juqhdng odn} fjl qfjmgfhhdk
�� mrd �ummfj y i cedj mrd rfggc� hd qfjldËudjqdl f� mrdcg uld y mf � d qrdq�dk qngd�uhh�� xum
jfmrcji }gdedjml ul �gf| mn� cji cjmf nqqfujm luqr |fgd öÙ� æßÚÛöåæá ofghkl � Edm y mrdld |fgd
��ngÔ �dmqrdk� qfjmdwml |ulm � d | ng�dk n}}gf}gcnmdh�y nl cj ×ÁÄØ �

×ÁÄØ �rd t �� � �g|� rnl � ddj gnmrdg lhf}}� nl gdingkl mrd | ncjmdjnjqd f� mrd qfjmgfh
l�lmd| l f� mrdcg juqhdng odn} fjl � �� � cwfj rnk }gdlldk mrd �ummfj y ×}fllc� h� Ø mrdgd
ofuhk jfm rned �ddj n juqhdng rfhf qnulm �

�f lu| | ngcvd y mrd qfjkcmcfjl ×ÁÇØ o rcqr �do cl c|}fldl fj mrd lc| chngcm� gdhnmcfj �fg
qfujmdg�nqmunh qfjkcmcfjnhl mugj fum mf gdluhm cj n gnmrdg ujcjmucmced jfmcfj f� �lc| chngcm�� �
�d ngiudk mrnm mrd gdlmgcqmcfjl fj mrd gdhnmcfj f� nqqdllc� chcm� ngd � dmmdg njnh�vdk cj mdg| l
f� mof kc�dgdjm ujkdgh� cji qfjqd}ml � mrd nl�| | dmgcq kd} djkdjqd f� qfujmdg�nqmunhl fj mc| d
fj mrd fjd rnjk njk lf|d jfmcfj f� �} hnulc� chcm�� fg �dw} dqmnmcfj nl mf o rnm cl qfjlckdgdk
mrd jfg| nh qfugld f� dedjml� fj mrd fmrdg ×ldd d �i � �dhm| nj ×ÂÄÄÉØ y � fggdnu ×ÂÄÄÁØØ � �d
o chh k clqull mrdld nl} dqml cj | fgd kdmnch cj �dqmcfjl È �Â njk È �Á �

c|qe}pbe �}f `t�e �}p�q`f�t�qpt| l qe`f` �d qf���t||{l t d�u �|tf�q{ f`|tq�}� �e��e �}f¡d �}f qetq�}p�q`f�t�qpt| l qe`f` tvv`tfd q} w ` �} d�u �|tf�q{ f`|tq�}� dv `���tw|` �� �}���}p�q`f�t�qpt|q`fu d �� � � �Ë g�}� �` ghi�i ��ik l�i�nn
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� l nj dwmdjlcfj mf r cl mrdfg� f� qfujmdg�nqmunh qfjkcmcfjnhl y �do cl cjedlmcinmdl mrd hficq f�
kdfjmcq qfjkcmcfjnhl � ��� �rdgd ngd engcn� h� lmgcqm qfjkcmcfjnhl mf � d �fujk nhlf cj kdfjmcq
hficq y mdjld hficq njk dif qdjmgcq hficq �� ×�do cl ×ÂÄÆZ �ÄÊØØ � �j fug kclqullcfj od o chh gdlmgcqm
fugldhedl mf qfujmdg�nqmunhl cj kdfjmcq hficq �

�fg kdfjmcq | fknhcmcdl mrd l�lmd| f� l}rdgdl cl �nldk fj n gdhnmcfj f� �qf|}ngnmced
iffkjdll f� ofghkl� y njk Ô icedj mrnm mrd nqmunh ofghk cl |flm hc�dh� jfm fjd f� mrd � dlm
ofghkl Ô o chh jfm � d qdjmdgdk P c �d � mrd nqmunh ofghk Ó kfdl jfm � dhfji mf mrd cjjdg| flm
jfjd| }m� l}rdgd kdmdg| cjdk �� Ó � xum mrd l�lmd| f� l}rdgdl f� nqqdllc� chcm� lmchh f� d�l mrd
qfjkcmcfjl ×ÂØÔ ×ZØ cj ×ÂÈØ �?� �cedj mrd mgumr qfjkcmcfjl �fg mrd f} dgnmfgl ÁÄ njk ÃÄ y
gdhnmced mf n l�lmd| f� qf|}ngnmced iffkjdll f� ofghkl y mrd kdfjmcq qfujmdg�nqmunh Â ÁÄ Å
×mf � d gdnk nl �öà áñ ÜÞßÜ Â � öÜ öÛ âåæö� ßÜâïä fg öÜ âÚ�ÞÜ Üâ åá ÜÞßÜ Å Ø cl mgud nm Ó c� mrdgd ngd
ÂÔofghkl nqqdllc� hd �gf| Ó c� Å rfhkl nm nhh mrd � dlm ÂÔofghkl y nqqfgkcji mf mrd fgkdgcji
�gf| mrd lmnjk}fcjm f� Ó �

�} dgnmfgl f� qfjkcmcfjnh f� hcinmcfj njk } dg| cllcfj ngd jddkdk mf kdnh o cmr qnldl ordgd
icedj mrnm Â cm fuirm mf � d mrnm Å y �um ordgd cm ×ujqfjkcmcfjnhh� Ø fuirm jfm mf � d mrnm Â
njk cm fuirm jfm mf � d mrnm Å � �do cl Í dwn| }hd cl ×ZÉØ �?+

×ZÉØ n � �dlld lrfuhk jfm gf� mrd �nj� �
� � �dlld lrfuhk jfm qfj�dll njk iced �nq� mrd hf fm �
q � �� �dlld gf�� dk mrd �nj� y rd fuirm mf qfj�dll njk iced �nq� mrd hffm �

�� mrd l�lmd| f� l}rdgdl cl lmguqmugdk cj luqr n on� mrnm mrd ofghkl ordgd �dlld kfdl
jdcmrdg gf� mrd �nj� jfg rnl mf qfj�dll fg mf iced �nq� lf|d hffm ngd �� dmmdg� �gf| mrd
lmnjk}fcjm f� Ó mrnj mrfld o rdgd rd gf�l mrd �nj� njk qfj�dlldl y njk �ugmrdg|fgd y mrfld
hnmmdg ofghkl ngd cj mugj �� dmmdg� �gf| mrd lmnjk}fcjm f� Ó mrnj mrfld ofghkl ordgd rd gf�l
mrd �nj� njk kfdl jfm qfj�dll fg iced �nq� mrd hffm y mrdj nhh mrd kdfjmcqnhh� | fknhcvdk
ldjmdjqdl cj ×ZÉØ qf|d fum mgud �

�ulm hc�d d} clmd| cqnhh� |fknhcvdk qfujmdg�nqmunhl y kdfjmcq qfjkcmcfjnhl qnj � d njnh�vdk
nl �engcn� h� lmgcqm� cj n l�lmd| f� l}rdgdl y i cedj nhmdgjnmcji ldËudjqdl luqr nl ×Z ÂØ �

×Z ÂØ ��� � �dlld gf�� dk mrd �nj� y rd fuirm mf qfj�dll P
�um �c� � cj nkkcmcfj �Ã Ã Ã � rcl qfj�dllcfj ofuhk ldjk rcl nchcji |fmrdg mf nj dngh�
igned y rd fuirm jfm mf P
�um �c� � cj nkkcmcfj �Ã Ã Ã � nj cjjf qdjm | nj cl fj mgcnh �fg mrd qgc|d y rd fuirm mf n�mdg
nhh Ã Ã Ã �do cl ×ÂÄÆZ �ÂÉÁ yÂÉZØ[�

^�Õ` � �|| �}q ��d�pdd qe` �pfqe`f �}���q�}�d }� Ê�}fu t|�q{l p���`fdt|�q{l t�� twd}|pq`�`ddË �e��e Ù`� �d�uv}d`d pv}� t d{dq`u }� dve`f`d }� �}uvtftq��` b}}��`dd }� �}f|�d gd`` Ù`� �d ghi�m �ij liinn a^,9}q` qetq qe` `�tuv|` �d �� �t�q q} w ` �etft�q`f�É`� td �}�q`�qpt||{ �`v`��`�q a �e` t�q }� �}��`dd��b�� gmxw n �d p��`fdq}}� q} w` t�tve}f��t||{ �}��`�q`� q} qe` t�q }� f}ww��b qe` wt�¡ `�vf`dd`� �� gmxtn l tdu t�` `�v|���q �� qe` vtftveftd` :áëëá ëè ðö àå äðç úðäï áëë è ã÷óäì æðøøáå çè á øãä; ãäå ì ó÷á øãú; çè á àððç è áçðð; í c� `�tuv|` ���}|���b t�tve}f��t||{ ���`v`��`�q vf`u �d`d �}p|� w` d}u `qe��b |�¡` qe` �}||}� ��b �
g�n t a < t� de}p|� �}q qt¡` qe` �tf aw a < t� de}p|� �}q vpq e`t�{ qe��bd �� e�d wtb a� a ×� < t� qt¡`d qe` �tf l e` de}p|� qt¡` e`t�{ qe��bd �� e�d wtb a
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�m cl dw} hcqcm y �� uld f� mrd }rgnld öñ ßèèöÜöâñ njk ��Ôdhhc}lcl y mrnm mrdld engcn� h� lmgcqm
kdfjmcq qfjkcmcfjnhl ngd mf � d njnh�vdk nl cjrdgdjmh� qfjmdwm kd} djkdjm � � jk y nl od ngiudk
dwmdjlcedh� �fg d} clmd| cqnhh� |fknhcvdk qfjkcmcfjnhl n� fed y nj njnh�lcl f� luqr ldËudjqdl
f� engcn� h� lmgcqm ×kdfjmcqØ qfjkcmcfjnhl cj n ÛäÛÜáÙ â÷ Û� Þ áïáÛ o chh � d cjnkdËunmd � �incj y
od qnjjfm qfjqhukd y �gf| mrd djmcgd qfjmdwm ×Z ÂØ y mrnm �÷ = áÛÛá ïâååáè ÜÞ á åßñú� Þá âÚ�ÞÜ
Üâ ðâñ÷ áÛÛy orchd mrd njnh�lcl }gdkcqml lf �

�j �do cl Í njnh�lcl kdfjmcqnhh� |fknhcvdk qfjkcmcfjnhl Ô nl f}}fldk mf d} clmd| cqnhh� �nldk
qfujmdg�nqmunhl Ô ngd mf � d ujkdglmf fk nl lf|d �cjk f� ðâÚñÜáï�âåæö� ßÜöâñßæ qfjkcmcfjnhl �
� rnm mrcl |dnjl cl mrnm cj ×ZÉØ mrd ofghkl ordgd �dlld gf�l mrd �nj� ngd ðâñÜïßïä Üâ
ÜÞ á ÛÜßñèßïèÛ âï æßçÛ qrngnqmdgcvdk �� fug ckdnh y fg � dmmdg ofghkl y ordgd �dlld kf dl jfm
gf� mrd �nj� � �rd �qfujmdgÔkdfjmcq� qfjkcmcfjnh ×ZÉqØ mrdgd�fgd cl mf � d ujkdglmf fk cj
mrd �f hhfo cji on� � �j nhh mrd ofghkl Ô nl iffk nl } fllc� hd o cmrcj hc| cml Ô ordgd �dlld nqml
ß� ßöñÛÜ ornm cl mgud cj fug � dlm }fllc� hd ofghkl cj mrnm rd gf�l mrd �nj� y cm o chh nhlf � d mrd
qnld mrnm rd qfj�dlldl �

� rchd mrcl ldd| l mf �d nj n}}gf}gcnmd njnh�lcl �fg ×ZÉqØ y mrd njnh�lcl nhlf }gdkcqml fmrdg
kdfjmcq qfujmdg�nqmunhl mf � d mgud orcqr od kf ñâÜ � ukid nl cjmucmcedh� nkdËunmd � �fg
dwn|}hd y cj nhh mrd Ô lmchh � dlm Ô ofghkl ordgd �dlld gf�l mrd �nj� njk rcl |fmrdg idml
cj�fg|dk n�fum mr cl y �dlld rnl n |fmrdg � �rdgd�fgd y ×ZÁnØ o chh qf|d fum mgud �[ ? �j mrd ln| d
on�y nhh kdfjmcq qfjkcmcfjnhl f� mrd �fg| Â ÁÄ Â nl cj ×ZÁ� Ø y njk mrfld mrnm lmnmd n mgce cnh
mgumr cj mrdcg qfjldËudjm nl cj ×ZÁqØ o chh qf|d fum mgud � xum mrd� ngd qdgmncjh� jfm mgud cj
mrd qfjmdwm ldm u} �� ×ZÉØ njk ×Z ÂØ �[[

~wn|}hd ×ZÁkØ }gdldjml mrd }gf� hd| �gf| mrd f}}flcmd ecdo}fcjm � �d qdgmncj h� onjm
×ZÁkØ mf � d mgud � ~edj c� �dlld rnk nqmdk nincjlm mrd hno y rcl nqml ofuhk lmchh � d }gfrc� cmdk
�� mrd hno � �fo y lcjqd �dlld gf��dk mrd �nj� cj nhh mrd njmdqdkdjm ofghkl y cj nhh mrfld mrnm
ngd �lmchh � dlm� nqqfgkcji mf mrd hno y rd o chh lmchh rned gf�� dk mrd �nj� y njk mrdgd�fgd od
qnjjfm kdgced mrnm Ô nqqfgkcji mf mrd hno Ô rd lrfuhkj Ím rned kfjd lf �

×ZÁØ n � �� �dlld gf�� dk mrd �nj� njk rcl |fmrdg ifm jfmcqd f� cm y �dlld fuirm mf rned n
|fmrdg �

� � �� �dlld gf�� dk mrd �nj� y �dlld lrfuhk gf� mrd �nj� �
q � �� �dlld gf�� dk mrd �nj� y Â } hul Â lrfuhk dËunh Á �
k � ~edj c� �dlld rnk gf�� dk mrd �nj� y rd lrfuhkj Ím rned kfjd lf �

� cedj mrnm mrd kdfjmcq qfjkcmcfjnh ËunjmcÌdl fedg n ldm f� ofghkl mrnm nhh edgc�� mrd
qfjkcmcfjnh njmdqdkdjm y mr cl rnl mrd ujonggnjmdk qfjldËudjqd mrnm mrd qfjkcmcfjnhl ×ZÁnÔ
qØ y lmnmcji }gdlu}}flcmcfjl fg dhld hficqnh mgumrl cj mrd qfjldËudjm qhnuld y qf|d fum mgud �

�.Õ` et�` f`v |t�`� ì ó÷áä çè ãç w{ óï a� ^�e` u}�t| ðöìèç �d q} w ` f`t� �}��`v �dq`u ��t||{ �� gm�tn a��9}q` qetq qe` �}ff`dv}����b `v�dq`u �� �}p�q`f�t�qpt|d tf` �}q �}p�q`f��qp �q��` a �e`{   pdq `�vf`dd qf���t|qfpqed l t�� tf` qe`f`�}f` u}f` }f |`dd ��tvv}vf�tq` l t��}f���b q} of��`t� u t��u d a
g�n ×� >`dd` et� f}ww`� qe` wt�¡ t�� e�d u }qe`f et� b}q �}q��` }� �q l >`dd` �}p|� et�` t u}qe`f ag��n ×� >`dd` et� f}ww`� qe` wt�¡ l e` �}p|� et�` f}ww`� qe` wt�¡ ag���n ×� >`dd` et� f}ww`� qe` wt�¡ l h v|pd h �}p|� `�pt| � a
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�rcl Ìglm }gf� hd| y cj fug e cdo y cl nj c| |dkcnmd qfjldËudjqd f� mrd njnh�lcl � dcji mcdk mf
n } fllc� hd ofghkl �gn|dofg� �[\

�rdgd cl y rfodedg y n |fgd ldgcful f�� dqmcfj nincjlm �do cl Í njnh�lcl y orcqr cj fug ecdo
kfdl jfm gdjkdg mrd cjmucmced ujkdglmnjkcji f� kdfjmcq qfjkcmcfjnhl �

� rchd fj �do cl Í njnh�lcl mrd kdfjmcq qfjkcmcfjnh ldhdqml n ldm f� ofghkl ordgd mrd nj�
mdqdkdjm cl mgud njk orcqr ngd | nwc| nhh� lc| chng y nqqfgk cji mf mrd gnj� cji f� �qf|}ngnmced
iffkjdll f� ofghkl� y mf mrd nqmunh ofghk y ornm d �i � mrd kdfjmcq qfjkcmcfjnh ×ZÉqØ gdnhh�
dw}gdlldl cl mrnm cj mrfld Ù ßý öÙ ßæ æä ÛöÙ öæßï á� öÛÜáÙ öðßæ æä ßððáÛÛöåæá çâïæèÛ � ïáæßÜöà á Üâ
ÛâÙ á ñâÜöâñ â÷ ðâÙ�ßïßÜöàá ÛöÙ öæßïöÜä â÷ çâïæèÛy o rdgd �dlld gf�l mrd �nj� y öñ ÜÞ á åáÛÜ â÷
mrdld nhmdgjnmced nqqdllc� hd ofghkl y ßððâïèöñ� Üâ ß ïßñúöñ� â÷ !� ââèñ áÛÛ â÷ çâïæèÛ #y rd ofuhk
qfj�dll � �rcl }ngn}rgnld cjkcqnmdl mrnm mrd ldhdqmcfj f� mrd ofghkl ordgd mrd njmdqdkdjm cl
mgud cl jfm �nldk fj mrd gdhnmcfj f� �qf|}ngnmced iffkjdll f� ofghkl� y �um gnmrdg fj mrd
gdhnmcfj f� qf|}ngnmced lc| chngcm��[] �jqd n }ngmcquhng l}rdgd f� d} clmd| cqnhh� nqqdllc� hd
ofghkl cl qrfldj y mrd ofghkl mrnm edgc�� mrd njmdqdkdjm ngd mrdj mf � d lmguqmugdk nqqfgkcji
mf mrd gdhnmcfj f� �qf|}ngnmced iffkjdll f� ofghkl� �

�j njnh�lcl nhfji mrdld hcjdl o chh jfm fjh� nqqfujm �fg mrd m�} cqnh dwn| }hdl f� ðâñèöÜöâñßæ
âåæö� ßÜöâñy dwd|}hcÌdk �� ×ZÉqØ y c �d � f� kdfjmcq qfjkcmcfjnhl mrnm ngd denhunmdk �� gdlfgmcji
mf ×qfjkcmcfjnhØ hno l mrnm ngd enhck cj mrd nqmunh ofghk y �um o chh nhlf nqqfujm �fg qnldl hc�d
×ZZØ y ordgd mrd njmdqdkdjm qhnuld mn�dl ul mf ofghkl ordgd mrd hno l kc�dg gnkcqnhh� �gf|
mrfld }gdenchcji cj mrd nqmunh ofghk �

×ZZØ �� �umrdg rnkj Ím �gfuirm n� fum mrd �d�fg| nmcfj y od ofuhk lmchh Þ ßàá Üâ }n� cjkuh�
idjqd �

�� od onjm mrd njnh�lcl mf qngg� fedg mf ðâÚñÜáï÷ ßðÜÚßæ kdfjmcq qfjkcmcfjnhl hc�d ×ZZØ y orcqr
dw}hcqcmh� lmnmd ×d} clmd| cqØ qfujmdg�nqmunhcm� cj mrd njmdqdkdjm qhnuld y orchd dw}gdllcji kd�
fjmcq | fknhcm� cj mrd qfjldËudjm y mrcl o chh fjh� � d } fllc� hd �� denhunmcfj f� mrd èáâñÜöð
|fknh f} dgnmfg cj mrd qfjldËudjm qhnuld nl áÙ åáèèáè o cmrcj mrd á� öÛ ÜáÙ öðßæ æä | fknhcvdk
qfujmdg�nqmunh qfjkcmcfjnh �[� �rcl kclmcjqmcfj }gfeckdl n on� mf uld kc�dgdjm fgkdgcji qgc�
mdgcn y jn|dh� lc| chngcm� el � �iffkjdll� f� ofghkl �fg mrd denhunmcfj f� mrd cjk ceckunh |fknh
f} dgnmfgl Ô mrd qfujmdg�nqmunh qfjkcmcfjnh njk mrd d|�dkkdk kdfjmcq |fknh �

�j �do cl Í �gn|dofg� mrcl qfu hk � d kfjd �� cjmdg}gdmnmcfj f� kdfjmcq ö÷Ô qfjkcmcfjnhl gdhn�
mced mf Üçâ l�lmd| l f� l}rdgdl � fjd kdmdg| cjcji fedgnhh �qf| }ngnmced lc| chngcm� f� ofghkl�
�fg denhunmcfj f� mrd rcirdg y d} clmd| cqnhh� �nldk f} dgnmfg y mrd fmrdg kdmdg| cjcji �qf|}ngn�
mced iffkjdll f� ofghkl� �fg denhunmcfj f� mrd d|�dkkdk kdfjmcq f} dgnmfg �[� �rd kc�dgdjqd
� dmoddj mrd qhnllcqnh qnldl f� qfjkcmcfjnh f� hcinmcfj ×ZÉnØ njk qnldl hc�d ×ZZØ cl mrdj kud mf
mrd �nqm mrnm mrd ldhdqmcfj f� mrd njmdqdkdjm cj ×ZÉnØ mn�dl ul mf | nw c| nhh� lc| chng ofghkl

�� _�u �|tf vf}w|`u d tf�d` �� sftqÉ`f �d ghi�j lhii hn t�t|{ d�d }� �`}�q�� �}���q�}�t|d gd`` _`�q�}� � a� amn a ×�}pf �z� t�t|{d�d }� �`}�q�� u }�t|�q{ �� _`�q�}� � aha� �` � �|| �}u ` pv � �qe t d}|pq�}� q} qe �d vf}w|`u a��z`�t|| qe` tw}�` }wd`f�tq�}� qetq �}p�q`f�t�qpt| t�� �����tq��` �}���q�}�t|d ��dv |t{ qe` �`f{ dtu ` ¡���}� �tbp`�`dd l �e��e �d �tvqpf`� �� Ù`� �d � �ftu `�}f¡ w{ pd` }� qe` �}q�}� }� �}uvtftq��` d�u �|tf�q{a���e` t�t|{d�d }� dp�e d`�q`��`d �t��}q w ` wtd`� }� t ëóäì àá d{dq`u }� dve`f`d l td �`��`� �� ghkn � ? �qe`fqe` d{dq`u }� dve`f`d updq w ` dqfp�qpf`� w{ t f`|tq�}� qetq `�vf`dd`d w}qe }�`ft|| �}uvtftq��` d�u �|tf�q{
ãäå �}uvtftq��` b}}��`dd }� �}f|�d tq qe` dtu ` q�u ` � × �} �}q d`` e}� qe�d u �beq w ` �}�` � l }f `|d` `�qe`fqe` tdv `�q }� �}p�q`f�t�qpt|�q{ }f qe` �`}�q�� �tqpf` }� qe` �}���q�}�t| b`qd |}dq a�� ×� �}�qftdq q} Ù`� �d ghi�mn t�� sftqÉ`f ghi�j lhii hn �` � �|| tfbp` �}f t� t�t|{d�d t|}�b qe`d` |��`d ��_`�q�}�d � a� am t�� � aha� a
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ordgd mrd hno l ngd mn�dj mf � d lmchh mrd ln| d nl cj fug nqmunh ofghk y orchd cj qnldl hc�d
×ZZØ mrd njmdqdkdjm mn�dl ul mf ×| nw c| nhh� lc| chng y �umØ gnkcqnhh� kc�dgdjm ofghkl y ordgd
od |ulm nllu| d mrnm mrd hno l ngd kc�dgdjm �gf| fug nqmunh hno l �

xum jfmd mrnm �fg mrd njnh�lcl f� ×ZÉqØ luqr nj njnh�lcl gdËucgdl mrd d|�dkkdk kdfjmcq
f} dgnmfg mf � d öÙ� æöðöÜæä gdlmgcqmdk �� nj njmdqdkdjm mrnm gdlmgcqml mrd kdfjmcq ËunjmcÌqnmcfj
mf mrd edg� ln|d ldm f� ofghkl mrnm qfjlmcmumd mrd ËunjmcÌqnmcfjnh kf| ncj f� mrd �rcirdg�
f} dgnmfg y c �d � mf ×| nwc| nhh� lc| chngØ ofghkl ordgd �dlld gf�l mrd �nj� � �� mrcl cl jfm dj�
lugdk y ×ZÉqØ qnjjfm � d edgcÌdk � �j nhh ×| nw c| nhh� lc| chng ofghklØ o rdgd �dlld gf�l mrd �nj�
cm rfhkl ÚñðâñèöÜöâñßæ æä mrnm cj nhh nqqdllc� hd ofghkl mrnm ngd � dlm nqqfgkcji mf mrd gnj�cji
f� �iffkjdll� y rd o chh jfm gf� mrd �nj� � x� qfjmgnlm y �fg mrd áàáñ�ö÷ qfjkcmcfjnh cj ×ZÁkØ
mrcl cl � ulm ornm od onjm � zdgd mrd d|�dkkdk kdfjmcq f} dgnmfg |ulm � d ÚñïáÛÜïöðÜáèy mrul
ldhdqmcji mrd �� dlm� nqqdllc� hd ofghkl y orcqr kdÌjd mrnm mrdgd � d jf gf��cji f� mrd �nj� �
�dedgmrdhdll od qfjlckdg mrd � drne cfug f� ldjmdjqdl hc�d ×ZÁkØ nl n l} dqcnh qnld y orcqr cl
kud mf mrd }ngmcqu hng ld| njmcql f� áàáñ�ö÷ qfjkcmcfjnhl �[� �rd �jfg| nh� qnld y dwd|}hcÌdk
�� ×ZÉqØ y ldd| l mf gdËucgd nj c| }hcqcm gdlmgcqmcfj f� mrd d|�dkkdk kdfjmcq f} dgnmfg �

� gdecldk njnh�lcl f� kdfjmcq qfjkcmcfjnhl nhfji mrdld hcjdl kf dl jfm �� cmldh� dwqhukd mrd
}gf� hd| nmcq qnldl cj ×ZÁnÔqØ � �jqd mrd d|�dkkdk kdfjmcq f} dgnmfg cl c|} hcqcmh� gdlmgcqmdk
mf Ëunjmc�� fedg ofghkl ordgd �dlld gf�l mrd �nj� ×cj fgkdg mf djlugd mrd mgumr f� ×ZÉqØØ y
cm nincj rfhkl mrnm cj nhh mrd �� dlm� f� mrdld ofghkl rd rnl n |fmrdg �

Edm y mrd njnh�lcl jfo f�dgl n on� mf nefck mrd }gf� hd| y �� c|}flcji nj nkkcmcfjnh
}gni| nmcq qfjlmgncjm fj mrd mgumr qfjkcmcfjl �fg kdfjmcq qfjkcmcfjnhl �[� �d | n� gdËucgd
mrnm cj fgkdg �fg n kdfjmcq qfjkcmcfjnh Â Á Ä Å mf � d }gni| nmcqnhh� odhh�fg| dk y cm
|ulm rfhk mrnm mrd qfjldËudjm Å cl jfm kdmdg| cjdk mf �f hhfo �gf| mrd ldm f� ×| nw c| nhh�
lc| chng d} clmd| cqnhh� nqqdllc� hd Ø ofghkl mrnm edgc�� mrd njmdqdkdjm qhnuld � �rcl qfjlmgncjm
c| | dkcnmdh� guhdl fum ×ZÁ�ÔqØ y njk Ô icedj lf| d |dqrnjcl| �fg }gdlu}}flcmfj }gf� dqmcfj
nhfji mrd hcjdl f� zdc| ×ÂÄÇZØ Ô nhlf dwqhukdl ×ZÁnØ � c� mrd }gdlu}}flcmcfj mrnm �dlld rnl n
|fmrdg cl lnmclÌdk fg nqqf| |fknmdk cj mrd | ncj qfjmdwm y cm cl kdmdg| cjdk mrnm �dlld rnl n
|fmrdg cj nhh | nwc| nhh� lc| chng ofghkl y rdjqd mrd }gni| nmcq qfjlmgncjm fj kdfjmcq |fknh
f} dgnmfgl ofuhk guhd fum ×ZÁnØ �

�j �dqmcfj Å �Â�Å od nc| nm nj nhmdgjnmced njnh�lcl f� kdfjmcq qfjkcmcfjnhl y �nldk fj n qhdng
kclmcjqmcfj � dmoddj nj d}clmd| cqnhh� �nldk |fknh f} dgnmfg y gdlmgcqmdk �� mrd ö÷Ô qhnuld y njk
n qfjmdwmunhh� kd} djkdjm kdfjmcq f} dgnmfg y d|�dkkdk o cmrcj mrd qfjkcmcfjnh Íl qfjldËudjm
qhnuld � � �d � jfm fjh� �fg qfujmdg�nqmunh kdfjmcql hc�d ×ZZØ y �um �fg kdfjmcq qfjkcmcfjnhl cj
idjdgnh od o chh } flcm nj áÙ åáèèáè kdfjmcq |fknh ËunjmcÌ qnmcfj �

�f lu| u} y �do cl Í njnh�lcl f� qfujmdg�nqmunh qfjkcmcfjnhl fedgqf|dl mrd }gf� hd| l f��
ldgedk �fg �mnhjn�dg Íl mrdfg�y �� ËunjmcÌqnmcfj fedg n ÛáÜ f� nqqdllc� hd ofghkl � �m mrd ln| d
mc|d y cm nqqfujml �fg ×cØ mrd eniudjdll f� qfujmdg�nqmunhl y nl odhh nl ×ccØ mrdcg �engcn� hd
lmgcqmjdll� �� cjmdg}gdmnmcfj cj n ÛäÛÜáÙ â÷ Û� Þ áïáÛy orcqr cl lmguqmugdk cj mdg| l f� n gdhn�
mcfj f� ðâÙ� ßïßÜöà á ÛöÙ öæßïöÜä�

�d rned lrfoj mrnm mrd engcn� chcm� f� qfujmdg�nqmunhl qnjjfm � d dw}hncjdk �� denhunmcfj
gdhnmced mf n ÛäÛÜáÙ f� l}rdgdl � luqr nj njnh�lcl hcqdjldl ujonggnjmdk cj�dgdjqdl �gf| ld�
Ëudjqdl f� cjqgdnlcjih� lmgcqm qfjkcmcfjnhl o cmr qfj� cqmcji qfjldËudjml ×ldd ×ÁÉØØ � �jlmdnk y

���e�d � �|| w ` ��d�pdd`� �� u}f` �`qt�| �� _`�q�}�d � a� am t�� � aha� a���e` }wd`f�tq�}� �d �p` q} � t�d s tuv a
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od rned ngiudk mrnm qfujmdg�nqmunh engcn� hcm� cl � dlm nqqfujmdk �fg �� n ðâñÜáý Ü èá� áñ �
èáñÜ nqqdllc� chcm� �ujqmcfj y ldhdqmcji y �fg dnqr qfujmdg�nqmunh cj n }ngmcquhng hf qnh qfjmdwm y
n }ngmcqu hng l}rdgd f� ×luÇ qcdjmh� lc| chng y fg dhld �jfg| nh�Ø nqqdllc� hd ofghkl � � l �fg mrd
eniudjdll f� qfujmdg�nqmunhl y od ngiudk mrnm mrd qgcmdgcn dlmn� hclrdk cj �do cl ×ÂÄÆÄØ mf
qfjlmgncj mrd gdhnmcfj f� �fedgnhh qf|}ngnmced lc| chngcm�� ngd � dmmdg mf � d l} hcm f� cjmf
nj cjkd} djkdjm jfmcfj f� �dw} dqmnmcfjl nl mf ornm cl qfjlckdgdk nl mrd jfg| nh qfugld f�
dedjml� njk nj njnh�lcl f� nl�| |dmgcq qfujmdg�nqmunh kd} djkdjqd fj mc|d �[+

�j njnh�lcl f� qfujmdg�nqmunhl orcqr cl �nldk fj mrdld jfmcfjl cj fgkdg mf nqqfujm �fg
mrdcg eniudjdll njk engcn� hcm� lrfuhk � d dwmdjkdk mf mrd njnh�lcl f� qfjkcmcfjnhl cj idj�
dgnh � �fujmdg�nqmunh qfjkcmcfjnhl ngd mrdj kclmcjiu clrdk �gf| cjkcqnmced qfjkcmcfjnhl fjh�
�� }gni| nmcq gdlmgcqmcfjl fj mrd ldhdqmcfj f� mrd ldm f� nqqdllc� hd ofghkl � �rd njnh�lcl cj
�mnhjn�dg ×ÂÄÆÊØ y orcqr }gfe ckdl luqr }gni| nmcq ldhdqmcfj qgcmdgcn �nldk fj ldjmdjqd |ffk y
}gd}ngdk n ujcÌdk njnh�lcl nhfji mrdld hcjdl �
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�rd njnh�lcl cj {gnmvdg ×ÂÄÆÇ yÂÄÄ ÂØ �cjmdignmdl� mrd } flcmced �dnmugdl f� �mnhjn�dg Íl njk
�do cl Í mrdfgcdl y njk fj mrdld igfujkl kdedhf}l n qfjmdwm kd} djkdjm njnh�lcl f� qfjkcmcfjnhl
njk | fknh f} dgnmfgl �

xnldk fj �do cl Í×ÂÄÆÈØ cjlcirml n�fum mrd gdlmgcqmced qrngnqmdg f� ö÷Ô qhnuldl cj nkedg� cnh
ËunjmcÌqnmcfj y {gnmvdg kdedhf}l n qf|}gdrdjlced njnh�lcl f� |fknh dw}gdllcfjl cj qfjmdwm y
| n�cji dw}hcqcm mrd qfjqd}m f� �gdhnmced |fknhcm�� � �rd njnh�lcl }gfe ckdl n �idjdgnhcvdk�
nqqfujm f� qfjkcmcfjnhl nl c|}hcqcmh� fg dw}hcqcmh� ËunjmcÌdk �� n |fknh f} dgnmfg y ordgd
mrd ldhdqmdk ��nq�igfujk qfjmdwm� �fg mrd |fknh f} dgnmfg cl nkkcmcfjnhh� gdlmgcqmdk �� mrd
ö÷Ô qhnuld � �j {gnmvdg ×ÂÄÇ ÂyÂÄÄ ÂØ mrd njnh�lcl cl �ugmrdg dwmdjkdk mf mrd jfmcfj f� �ignkdk
|fknhcm�� y mf nqqfujm �fg |fknh dw}gdllcfjl hc�d öÜ öÛ � ïâåßåæá ÜÞßÜ� ÜÞ áïá öÛ ß � ââè � âÛÛöåöæöÜä
ÜÞßÜy dmq �y nl odhh nl �fg ×qfjkcmcfjnhØ kdfjmcq |fknhcm��

Î ªº¡¯´¬ª ¹ ±²¡º´¯»

�jd f� mrd | ncj f�� dqmcedl cj {gnmvdg ×ÂÄÆÇØ njk hnmdg ofg� cl mf nqqfujm �fg mrd �n|�ciucm��
f� |fknh dw}gdllcfjl y dwd|}hcÌdk cj ×ZÅ Ø � �rd kc�dgdjm �gdnkcjil� f� mrd | fknh edg�l ngd
mgnkcmcfjnhh� qhnllcÌdk nl á� öÛÜáÙ öð� èáâñÜöðy njk ðöïðÚÙÛÜßñÜößæy gdl} dqmcedh��

�,�}qe }� qe`d` tdv `�qd l qe` �tbp`�`dd t�� �tf�tw�|�q{ }� �}���q}�t|d l � �|| w ` ���`dq�btq`� �� u}f` �`qt�|�� �etvq`f r l �e`f` �` � �|| ��d�pdd �pfqe`f tfbpu `�qd tbt��dq qe` �}q�}� }� gu t��u t|n d�u �|tf�q{a�.sftqÉ`f ghi�j �� hkn a ×� qe` �}||}� ��b l f`�`f`��`d q} sftqÉ`f �d �}f¡ � �|| w ` twwf`��tq`� l �}f vpfv}d`d }���qtq�}� l td gs hi�j �� hkn l `q� a
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×ZÅ Ø n � �f q�h |ulm rned � ddj mrd |ugkdgdg �
×�ñ àöáç â÷ mrd nenchn� hd de ckdjqd y �f q�h Ù ÚÛÜ rned �ddj mrd |ugkdgdg �Ø

� � �f q�h |ulm if mf � nch �
×�ñ àöáç â÷ ornm mrd hno }gfe ckdl y �f q�h ÙÚÛÜ if mf � nch �Ø

q � �f q�h |ulm ljddvd �
×�ñ àöáç â÷ mrd }gdldjm lmnmd f� r cl jfld dmq �y �f q� h Ù ÚÛÜ ljddvd �Ø ×{ ÂÄÄ Â�ÊZÄ yÊÅÉØ

�rd c|}nqm f� {gnmvdg Íl qhnc| cl mrnm |fknh dw}gdllcfjl ngd jfm ld| njmcqnhh� n|�ciuful y
�um qfjmdwm kd} djkdjm � �rcl cl | nkd dw}hcqcm �� mrd }ngn}rgnldl cj ×ZÅ Ø y cjefhe cji mrd
}rgnld öñ àöáç â÷ y o rcqr l} dqc�� mrd �cjk f� |fknhcm� cjefhedk y �f hhfodk �� n �jdumgnh� uld
f� mrd |fknh dw}gdllcfj �

_`ab bc defbghb ij gbkflmn oipmne ekqqbefe famf gigrgbkflmn o ipmne mlb gif flkns mo tu dqkike v `abs w k ef gbbp m xdbhb ij dgjilo mfdig fi u b xliydpbp us fab higfbcf ij k eb v`ab igns pdzblbghb ubf{bbg gbkflmn mgp gigrgbkflmn o ipmne | fabg | de famf fab }dgpij o ipmndfs de ndgqkdefdhmnns ex bhd~bp dg fab jilo bl | ukf xliydpbp us fab gigr ndgqkdefdhhigfbcf dg fab nmffbl v �ipmndfs de mn{mse �������� �������� v� �� ��� ������
{gnmvdg kdedhf}l n �fg| nh ld| njmcql �fg �gdhnmced |fknhcm�� cj mrd �gn| dofg� f� } fllc� hd

ofghkl ld| njmcql � �dhnmced |fknhcm� cl nqqfujmdk �fg �� cjmdg}gdmcji n |fknh f} dgnmfg
gdhnmced mf lf| d ðâñÜáý ÜÚßæ åßðú� ïâÚñèy n qfjqd}m qfggdl}fjkcji mf mrd }rgnldl çÞßÜ ÜÞ á æßç
� ïâàöèáÛy çÞßÜ ç á úñâç y çÞßÜ öÛ Ù âïßæ æä ðâÙÙ ßñèáèy dmq �y njk o rcqr cl dcmrdg kdmdg| cjdk
�� mrd qfjmdwm f� uld fg �� hcjiuclmcq | dnjl �\ ? � qfjmdwmunh �nq�igfujk cl gd}gdldjmdk nl n
�ujqmcfj � �gf| n ofghk � mf n ldm f� }gf}flcmcfjl y c �d � n lu�ldm f� mrd } fodgldm f� � � �fg
dnqr ofghk � mrd d} clmd| cq qfjedglnmcfjnh �nq�igfujk � ×� Ø o chh � d mrd ldm f� }gf} flcmcfjl
� orcqr ngd �jfoj cj � P mrd kdfjmcq qfjedglnmcfjnh �nq�igfujk , ×� Ø o chh � d mrd ldm f�
}gf} flcmcfjl � orcqr kdlqgc� d mrd hno l cj � �

�rd kdjfmnmcfj f� |fknh ldjmdjqdl cl mrdj icedj nl ×ZÈØ �

×ZÈØ �� |ulm Ð��� 5 6 o 8 � � ��Ð ��� �f hhfo l �gf| � ×o Ø 9
�� qnj Ð��� 5 6 o 8 � � ��Ð ��� cl qf|}nmc� hd o cmr � ×o Ø 9 ×{ ÂÄÄ Â�ÊÅ ÂØ
×o rdgd ��Ð ��� 5 ��Ð�� c� Ð kfdl jfm qfjmncj n |fknh f} dgnmfgØ

�rd njnh�lcl f� gdhnmced |fknhcm� cj mdg| l f� kc�dgdjm �qfjedglnmcfjnh �nq�igfujkl� cl ch�
hulmgnmdk cj { gnmvdg ×ÂÄÇ ÂØ �� mrd lu�mhd k c�dgdjqdl cj mrd cjmdg}gdmnmcfj f� ×ZÊnØ njk ×ZÊ� Ø �
×ZÊnØ rnl nj d} clmd| cq njk n qcgqu| lmnjmcnh gdnkcji y orchd cj ×ZÊ� Ø mrd d} clmd| cq gdnkcji
� ^�pfqe`f q{v`d }� �}��`fdtq�}�t| wt�¡bf}p��d tf` |�dq`� �� sftqÉ`f ghijhn �z `t|�dq�� �}��`fdtq�}�t| �t�¡bf}p��d � \ä ÷óáê ðï ï ãúçë ðï ëöúè ãäå ëöúè ; óä å � � ��}qt||{ z `t|�dq�� �}��`fdtq�}�t| �t�¡bf}p��d � \ä ÷óáê ðï êèãç óë çè á úãëá � � �?v�dq`u �� �}��`fdtq�}�t| �t�¡bf}p�� � \ä ÷óáê ðï êèãç óë ;äðêä � � �_q`f`}q{v��t| �}��`fdtq�}�t| �t�¡bf}p�� � \ä ÷óáê ðï çè á äðæô ãà úðöæëá ðï á÷áäçë� `}�q�� �}��`fdtq�}�t| �t�¡bf}p�� � \ä ÷óáê ðï êèãç óë úðôôãäåáå � � ��`|`}|}b��t| �}��`fdtq�}�t| �t�¡bf}p�� � \ä ÷óáê ðï êèãç óë ãóô áå ãç � � ��}p|`q�� �}��`fdtq�}�t| �t�¡bf}p�� � \ä ÷óáê ðï êèãç óë åáëóæáå � � ��e` ?uvq{ �}��`fdtq�}�t| �t�¡bf}p�� gs hij h��rn
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cl }gf| cjdjm � �j n lcmunmcfj ordgd fjd cl mgnedhhcji cj nj dwfmcq qfujmg� njk kclqfedgl mrnm
mrd qhc| nm cl n}}gf}gcnmd �fg } hnjmcji } hu| mgddl y ×ZÊnØ qnj �d mgud fj mrd qcgqu| lmnjmcnh
gdnkcji Ô rdgd � öñ àöáç â÷ ÜÞ á � öàáñ ÷ ßðÜÛ ßåâÚÜ ÜÞ á ðæöÙ ßÜy orchd ×ZÊ� Ø y �fgqcji mrd d} clmd| cq
gdnkcji y ofuhk � d �nhld y cj qnld cm cl �jfoj mrnm mrd dwfmcq qfujmg� rnl rnk jf qfjmnqm o cmr
}hu|Ôquhmugcji qfujmgcdl �dm � �f orchd cj mrd d} clmd| cq gdnkcji mrd qfjedglnmcfjnh �nq��
igfujk l} dqc�� cji fug �jfo hdkid n� fum �nqml cj mrd ofghk cl mn�dj cjmf nqqfujm nl n orfhd y
mrd qcgqu| lmnjmcnh qfjedglnmcfjnh �nq�igfujk jdihdqml lf| d f� mrdld �nqml � x� | n�cji mrd
cjmdg}gdmnmcfj f� |fknh ldjmdjqdl kd} djkdjm fj n qfjedglnmcfjnh �nq�igfujk y gdlmgcqmcfjl
fj mrd ldm f� }gf} flcmcfjl orcqr ldged nl mrd �|fknh �nld� qnj gdluhm cj kc�dgdjqdl f� mgumr �

×ZÊØ n � �j kcdldg �didjk � pfjjdj �odmlqridj� pnu|d onqrldj �
��hu|mgddl qnj igfo cj mrcl ngdn �Í

� � ~ l �njj ldcj y kns cj kcdldg �didjk �odmlqridj� pnu|d onqrldj �
��m cl } fllc� hd mrnm } hu|mgddl igfo cj mrcl ngdn �Í ×{ ÂÄÇ Â�ÈZØ

�rd cjmdg}gdmnmcfj f� |fknhl gdhnmced mf lf|d qfjmdwmunhh� l} dqcÌdk qfjedglnmcfjnh �nq��
igfujk cl lrfo j mf �d dËucenhdjm mf mrd mgnkcmcfjnh njnh�lcl f� |fknhcm� cj } fllc� hd ofghkl
ld| njmcql cj mdg| l f� nqqdllc� chcm� gdhnmcfjl ×ldd {gnmvdg ×ÂÄÆÇ yÂÄÄ ÂØØ � �cjqd mrd gdhnmcfj f�
d} clmd| cq nqqdllc� chcm� l} dqcÌdl cj � mrd ldm f� ofghkl � ê qf|}nmc� hd o cmr dedg�mrcji od
�jfo cj � y njk lcjqd mrd gdhnmcfj f� kdfjmcq nqqdllc� chcm� l} dqcÌdl cj � mrd ldm f� ofghkl � ê
qf|}nmc� hd o cmr ornm cl }gdlqgc� dk �� mrd hno l cj � y mrd |dnjcji f� mrd |fknh f} dgnmfgl
Ù ÚÛÜ njk ðßñ cj mrdcg gdl} dqmced qfjmdwm kd} djkdjm gdnkcji ×d} clmd| cq y kdfjmcq y dmq �Ø y qnj
� d kdÌjdk cj mgnkcmcfjnh mdg| l nl cj ×ZÆØ �

×ZÆØ �� |ulm Ð��� 5 6 o 8 � � �fg nhh o ê l �mr � o�o ê y o ê 8 ��Ð��� 9
�� qnj Ð��� 5 6 o 8 � � �fg lf| d o ê l �mr � o�o ê y o ê 8 ��Ð��� 9
×o rdgd ��Ð ��� 5 ��Ð�� c� Ð kfdl jfm qfjmncj n |fknh f} dgnmfg
njk � nj d} clmd| cq y kdfjmcq y dmq � nqqdllc� chcm� gdhnmcfj Ø ×{ ÂÄÄ Â�ÊÅÁØ

� cmr ×ZÇnØ y lmnmcji mrnm dedg� qfjedglnmcfjnh �nq�igfujk � ujcËudh� kdmdg| cjdl nj nq�
qdllc� chcm� gdhnmcfj � 1 y { gnmvdg Íl kdÌjcmcfj f� |fknh f} dgnmfgl cj ×ZÈØ qnj � d icedj cj mdg| l
f� nqqdllc� chcm� gdhnmcfjl nl cj ×ZÇ� Ø �

×ZÇØ n � �fg nhh o yo ê 8 � � o� �o ê c� o ê 8 � � ×o Ø

� � �� |ulm Ð��� 5 6 o 8 � � �fg nhh o ê l �mr � o � �o ê y o ê 8 ��Ð��� 9
�� qnj Ð��� 5 6 o 8 � � �fg lf|d o ê l �mr � o� �o ê y o ê 8 ��Ð��� 9
×ordgd ��Ð��� 5 ��Ð�� c� Ð kfdl jfm qfjmncj n |fknh f} dgnmfgØ ×{ ÂÄÄ Â�ÊÅÁØ

�cedj mrcl dËu cenhdjqd mrd gdnh qrnhhdjid f� mrd njnh�lcl cl mrnm mrd qrfcqd f� mrd qfjedg�
lnmcfjnh �nq�igfujk Ô fg �cjk f� nqqdllc� chcm� gdhnmcfj Ô �fg mrd cjmdg}gdmnmcfj f� n |fknh
dw}gdllcfj cl kdmdg| cjdk qfjmdwmunhh��
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�j {gnmvdg ×ÂÄÇ ÂØ mrd njnh�lcl f� �gdhnmced |fknhcm�� cl dwmdjkdk mf mrd qfjqd}m f� �ignkdk
|fknhcm�� � �fg fjd y mrcl qfjqd}m cl jddkdk mf nqqfujm �fg ignkdk |fknh dw}gdllcfjl hc�d
ÜÞ áïá öÛ ß � ââè � âÛÛöåöæöÜä ÜÞßÜ Ã Ã Ã � ÜÞ áïá öÛ ß Ûæö�Þ Ü �âÛÛöåöæöÜä ÜÞßÜ Ã Ã Ã � öÜ öÛ � ïâåßåæá ÜÞßÜ Ã Ã Ã �
nl odhh nl �fg qf| }ngnmcedl hc�d öÜ öÛ Ù âïá æöú áæä ÜÞßÜ Ã Ã Ã ÜÞ ßñ Ã Ã Ã � � fgdfedg y mrd qfjqd}m f�
ignkdk |fknhcm� cl n}} hcdk mf mrd njnh�lcl f� jfjÔd} clmd| cq ×d �i � kdfjmcqØ |fknhcm�y ordgd
cm }gfedl luqqdll�u h cj nefckcji lf|d hficqnh }ngnkfwdl y hc�d d �i � mrd �n| ngcmnj �ngnkfw
×ldd � dhfo Ø�\[ �f nqqfujm �fg �ignkdk |fknhcm�� y cj nkkcmcfj mf mrd �|fknh �nld� njk mrd
�|fknh �fgqd� f� mrd f} dgnmfg mrd qfjqd}m f� nj �fgkdgcji lfugqd� cl kdÌjdk y orcqr cjkuqdl
n }ngmcnh fgkdgcji fj mrd ldm f� nqqdllc� hd ofghkl mrnm | n�d u} mrd |fknh �nld �

�j lu}}fgm f� rdg njnh�lcl f� ignkdk |fknhcm� {gnmvdg ngiudl nl �f hhfo l � �j ×ZÄØ y n|fji
mrd d} clmd| cqnhh� nqqdllc� hd ofghkl y mrd fjd ordgd � cqrh cl � cgih Íl |ugkdgdg cl � ukidk ×��
mrd cjl} dqmfgØ mf � d | fgd fg hdll ��ngÔ �dmqrdk� mrnj fmrdgl � �fo y orcqr ngd mrd qgcmdgcn
mrnm kdmdg| cjd orcqr ofghkl ngd |fgd ��ngÔ �dmqrdk� mrnj fmrdglÕ

×ZÄØ n � � cqr h |ulm � d mrd |ugkdgdg �
� � � cqr h cl }gf�n�h� mrd |ugkdgdg �
q � � cqr h | cirm � d mrd |ugkdgdg �
k � �rdgd cl n lhcirm } fllc� chcm� mrnm � cqrh cl mrd |ugkdgdg �
d � � cqr h cl |fgd hc�dh� mf � d mrd |ugkdgdg mrnj �n� h � ×{ ÂÄÄ Â�ÊÅZ yÊÅÅ Ø

{gnmvdg luiidlml mrnm � dlckdl mrd �|fknh �nld� Ô rdgd mrd d} clmd| cq qfjedglnmcfjnh �nq��
igfujk Ô mrdgd cl n ldqfjk qfjedglnmcfjnh �nq�igfujk cjefhedk � n lmdgdfm�} cqnh qfjedgln�
mcfjnh �nq�igfujk ×�cj e cdo f� mrd jfg| nh qfugld f� dedjml�Ø � �rcl nkkcmcfjnh qfjedglnmcfjnh
�nq�igfujk cl kdÌjdk mf cjkuqd n }ngmcnh fgkdg fj mrd ldm f� ofghkl cj mrd |fknh �nld o cmr
gdl} dqm mf mrd kdigdd f� lc| chngcm� mf mrd �ckdnh� kdÌjdk �� mrnm �nq�igfujk � ��fg dnqr
ofghk y mrd ldqfjk qfjedglnmcfjnh �nq�igfujk cjkuqdl nj âïèáïöñ� fj mrd ldm f� ofghkl nqqdl�
lc� hd �gf| mrnm ofghk � �m �ujqmcfjl nl mrd ±°²ª°´¢¥ ¤±¦°³ª �� ×{ ÂÄÄ Â�ÊÅÅ Ø �\\ �rd fgkdgcji
lfugqd cl �fg| nhh� icedj nl n �ujqmcfj , �gf| ofghkl cjmf n ldm f� }gf} flcmcfjl y mrd �fgkdgcji�
qfjedglnmcfjnh �nq�igfujk �

xnldk fj �do cl ×ÂÄÇ ÂØ n }ngmcnh fgkdg �� fj mrd ldm f� ofghkl � y cjkuqdk �� mrd fgkdgcji
lfugqd Ï y cl kdÌjdk cj ×ÅÉØ � n ofghk � cl qhfldg mf mrd �ckdnh gd}gdldjmdk �� Ï� mrnj n ofghk
� ê ×� �� � ê Ø c� Ô gfuirh� Ô ßÜ æáßÛÜ mrfld �nqml orcqr rfhk cj � ê njk o rcqr ngd kdÌjdk ��
mrd fgkdgcji lfugqd Ï ngd mgud cj � �

×ÅÉØ �fg nhh o yo ê 8 � y �fg nj� � � � ×� Ø�
o �� o ê c� 6 } � } 8 � njk o ê 8 } 9 � 6 } � } 8 � njk o 8 } 9
�� ofghk o cl nm hdnlm nl qhfld mf mrd ckdnh gd}gdldjmdk �� � nl n ofghk o ê c�
nhh }gf} flcmcfjl f� � orcqr ngd mgud cj o ê ngd mgud cj o nl odhh �� ×{ ÂÄÄ Â�ÊÅÅ Ø

���e` t�t|{d�d }� qe` _tu tf�qt� �tft�}� �d t��}p�q`� �}f �� sftqÉ`f ghi�jn w{ t� t|q`f�tq��` u `�et��du a���pfqe`f ¡���d }� �}��`fdtq�}�t| wt�¡bf}p��d qetq u t{ v|t{ qe` f}|` }� t� }f�`f��b d}pf�` tf` vf}v}d`� �
ýè á �ãêÿ Xè ãç ôû ï ãçè áæ ) æð÷óåáå óä è óë àãëç ê óà àÿ Xè ãç óë ì ððåÿ Xè ãç ûðö çè óä; óë ì ððåÿ �öæ ) àãäëÿ �öæãóô ëÿ �öæ è ð) áëÿ �öæ êóëè áëÿ �öæ úðäúá) çóðä ðï ã ì ððå àóï ál `q� a gs hijh�rin a



ZÆ

� cmr ×ÅÉØ cm cl }fllc� hd mf kdÌjd mrd �nlcq ×ignkdkØ |fknh f} dgnmfgl � ñ áðáÛÛöÜä njk ßÜ
æáßÛÜ ßÛ � ââè ß �âÛÛöåöæöÜä cj ×Å ÂnÔ� Ø y\] nl odhh nl kdgcedk jfmcfjl f� ignkdk |fknhcm� cj
×Å ÂqÔ � Ø y lmnmdk cj nj n��gde cnmdk | njjdg rdgd � � l {gnmvdg }uml cm � ��rdld | fknh jfmcfjl
ngd ²±¦¿ º» °ªº¡¯´¬ª � �rd� kd} djk fj mof qfjedglnmcfjnh �nq�igfujkl �� ×{ ÂÄÄ Â�ÊÅÅ Ø

×Å ÂØ n � � }gf} flcmcfj } cl ß ñáðáÛÛöÜä cj n ofghk o ogm � n |fknh �nld � njk nj fgkdgcji
lfugqd i c� mrd �f hhfo cji qfjkcmcfj cl lnmclÌdk �
�fg nhh u 8 � � ×o Ø mrdgd cl n e 8 � � ×o Ø luqr mrnm e �3 �/   u njk
�fg nhh v 8 � � ×o Ø� c� v �3 �/   e y mrdj v 8 } �

� � � }gf} flcmcfj } cl ßÜ æáßÛÜ ßÛ � ââè ß �âÛÛöåöæöÜä ßÛ n }gf} flcmcfj Ë cj n ofghk o
ogm � n |fknh �nld � njk nj fgkdgcji lfugqd i c� �fg nhh u luqr mrnm u 8 � � ×o Ø
njk u 8 Ë y mrdgd cl n e 8 � � ×o Ø luqr mrnm e �3 �/   u njk e 8 } �

q � } cl ß � âÛÛöåöæöÜä1 03 0/ c� Ô} cl jfm ß ñáðáÛÛöÜä1 03 0/ �
k � } cl ß åáÜÜáï �âÛÛöåöæöÜä1 03 0/ ÜÞ ßñ Ë c�

} cl ßÜ æáßÛÜ ßÛ � ââè ß �âÛÛöåöæöÜä1 03 0/ ßÛ Ë
�um Ë cl jfm ßÜ æáßÛÜ ßÛ � ââè ß �âÛÛöåöæöÜä1 03 0/ ßÛ } �

d � } cl ß ç áßú ñáðáÛÛöÜä1 03 0/ c� } cl ß åáÜÜáï �âÛÛöåöæöÜä1 03 0/ ÜÞßñ Ô} �
� � } cl ß Ûæö�Þ Ü �âÛÛöåöæöÜä1 03 0/ c� } cl ß �âÛÛöåöæöÜä1 03 0/ njk Ô} cl ß ç áßú ñáðáÛÛöÜä1 03 0/ �

�fmd mrnm �� ulcji n �lmdgdfm�} cqnh� qfjedglnmcfjnh �nq�igfujk nl nj fgkdgcji lfugqd
�fg �ignkdk |fknhl� mof kclmcjqm nl} dqml ngd cjmgfkuqdk cjmf mrd njnh�lcl �

� cedj mrd kdÌjcmcfjl cj ×ÅÉØ njk ×Å ÂØ y mrd ofghkl mn�dj cjmf nqqfujm �fg mrd denhunmcfj
f� mrd |fknh f} dgnmfgl ngd nhh lu�ldml f� mrd fgkdgcji lfugqd , ×� Ø y c �d � mrd� nhh qfggdl}fjk
Ô nl |uqr nl } fllc� hd Ô mf �ornm cl qfjlckdgdk mf �d mrd jfg| nh qfugld f� dedjml� � �fmd
mrnm mr cl cl mrd qfjqd}m od ngiudk mf }gfeckd n |fgd cjmucmced �nlcl �fg mrd àß�Úáñ áÛÛ f�
qfjkcmcfjnhl mrnj kfdl �do cl Í jfmcfj f� �fedgnhh lc| chngcm�� y njk f� qfugld mrd ngiu|djm
qnggcdl fedg mf jfjÔgdlmgcqmdk |fknh f} dgnmfgl � xum mrcl àß�Úáñ áÛÛ f� mrd qhdngÔqum |fknh
f} dgnmfgl f� ñ áðáÛÛöÜä njk �âÛÛöåöæöÜä cj ×Å ÂnØ nj ×Å ÂqØ Ô cj mdg| l f� n ldm f� ñâïÙ ßæ ofghkl
mn�dj cjmf nqqfujm Ô cl mf � d qhdngh� kclmcjiuclrdk �gf| mgu h� � ïßèáèy fg ðâÙ�ßïßÜöàá |fknh
f} dgnmfgl y luqr nl ßÜ æáßÛÜ ßÛ � ââè ß �âÛÛöåöæöÜä ßÛ njk mrd kdgcedk jfmcfjl cj ×Å ÂkÔ� Ø �

�rcl cl | flm f�ecful c� od qfjlckdg nincj mrd dwn| }hdl cj ×ZÄØ � �� od | n�d uld f� n
lmdgdfm�} cqnh fgkdgcji lfugqd y ×ZÄnØ nlldgml mrnm cj ßæ æ ofghkl mrnm qf|d qhfldlm mf �ornm
cl qfjlckdgdk mrd jfg| nh qfugld f� dedjml� y cm cl mrd qnld mrnm � cqrh cl mrd |ugkdgdg � �jk
mrcl qfggdl}fjkl |fgd fg hdll kcgdqmh� mf mrd uld mrnm �do cl | n�dl f� mrd jfmcfj f� �fedgnhh
lc| chngcm�� mf nqqfujm �fg mrd eniudjdll f� qfujmdg�nqmunhl �

�rul y cj { gnmvdg Íl njnh�lcl f� �ignkdk |fknhcm�� mrd �qhdngÔqum� jfmcfjl f� jdqdllcm�
njk }fllc� chcm� idm gdhnmce cvdk mf lf| d lmdgdfm�} cqnh qfjmdwm �� uld f� nj fgkdgcji lfugqd mf
nqqfujm �fg mrdcg cjrdgdjm eniudjdll y orchd mrd� kf jfm cjefhed nj� jfmcfj f� �ignkdkjdll� y

��Õ` }u �q qe` �`���q�}� }� ì ððå )ðëëóøóàóçûa �e` ��dq���q�}� w`q�``� )ðëëóøóàóçû t�� ã ì ððå )ðëëóøóàóçû �d�}q �|`tf q} pd a _���` qe` �}��`vq �d �}q pd`� q} �`��` �`f��`� �}q�}�d l qe�d de}p|� �} �} etfu ac vf}v}d�q�}� v �d ã ì ððå )ðëëóøóàóçû �� t �}f|� � � �qe f`dv `�q q} t u}�t| wtd` � t�� t� }f�`f��b d}pf�`
b �Ø qe`f` �d t �}f|� p ¡ � � g� n dp�e qetq �}f t|| � ¡ � � g� n � �� � ¢£ ¤¥ ¦ p l qe`� � ¡ v a sftqÉ`f ghiih�k��n



ZÇ

nl f}}fldk mf mrd mgu h� ðâÙ�ßïßÜöà á fg � ïßèáè |fknh f} dgnmfgl ×Å Â� Ø njk ×Å ÂkÔ� Ø �
�jfmrdg uld mrnm {gnmvdg | n�dl f� mrd qfjqd}m f� nj fgkdgcji lfugqd cl mrd njnh�lcl f�

jfjÔd} clmd| cqnhh� |fknhcvdk ldjmdjqdl � Edm y mn� cji n kdfjmcq qfjedglnmcfjnh �nq�igfujk
mf qfjlmcmumd mrd fgkdgcji lfugqd �fg mrd dwn|}hdl cj ×ÅÁØ y i cedj mrnm cm kf dl jfm }gfeckd
nl} dqml f� }gf�n�chcm� �� cml edg� jnmugd y kfdl jfm iced ul n �ignkdk� | dnjcji �fg mrd
qhdngÔqum |fknh f} dgnmfgl cj ×ÅÁnÔqØ y nl f}}fldk mf mrd mguh� ignkdk f} dgnmfgl cj ×ÅZØ �

�rcl cl f� qfugld jfm mf ln� mrnm nj njnh�lcl f� ×ÅÁØ cj mdg| l f� mrd qfjqd}m f� ignkdk
|fknhcm�y nl kdÌjdk �� ×ÅÉØ njk ×Å ÂØ y cl cjnkdËunmd � Edm mrd mdg| �ignkdk� Ô | fmcenmdk
�� dwn|}hdl cjefhe cji mgu h� ignkdk |fknh f} dgnmfgl nl cj ×ZÄØ Ô cl | clhdnkcji cj mrdld
qnldl � o rnm cl nm lmn�d rdgd cl gdhnmce cvnmcfj f� mrd |fknh f} dgnmfg mf n kfu�hd y fg qf| }hdw
qfjedglnmcfjnh �nq�igfujk y qfjlclmcji f� |fknh �nld njk ×kdfjmcqØ fgkdgcji lfugqd �

×ÅÁØ n � �dmvm k pug�dj o cg �dcjdj � png| | nqrdj �
�ñ àöáç â÷ mrd qcgqu| lmnjqdl ×n �ugihng� Ø ßñè öñ àöáç â÷ fug nc| lAkdlcgdl ×jfm
mf � d qnuirmØ y cm cl ñ áðáÛÛßïä �fg ul mf nqm Ëu cdmh��

� � �qr kng� j cqrm hnu�dj �
�ñ àöáç â÷ mrd qcgqu| lmnjqdl ×� ifm |� hdi cj� ugdkØ ßñè cj àöáç â÷ mrd kf qmfg Íl
cjlmguqmcfjl ×jfm mf onh� Ø y cm cl ñ áðáÛÛßïä �fg |d jfm mf onh� �

q � b u �njjlm kf qr jcqrm jug z pnuldg �nudj fkdg �d| |dhj �nq�dj ujk odjj ku
knjj idlmfg� dj �clm y clm nhhdl nul y nhhdl odiido clqrm � ×{ ÂÄÇ Â�ÈÄØ
�ñ àöáç â÷ mrd qcgqu| lmnjqdl ×hc�d cl lrfgmØ ßñè öñ àöáç â÷ lf| d qfjqd}mcfj f� nj
ckdnh hc�d y cm cl ñ áðáÛÛßïä mrnm �fu kf |fgd mrnj � ulm ofg� �

×ÅZØ n � �qr �njj drdg x pnq�dg nhl �mdhh| nqrdg odgkdj � ×{ ÂÄÇ Â�ÊÅ Ø
�cedj mrd qcgqu| lmnjqdl ×� Í| rnjkcqn}}dk Ø ßñè cj e cdo f� lf|d ckdnh ×dedg�fjd
cl iffk cj rcl qgn�mØ y mrd �âÛÛöåöæöÜä f� � dqf| cji n �n�dg öÛ åáÜÜáï ÜÞßñ � dqf| cji
n qngmogcirm �

� � � cedj �fug lmnmd f� rdnhmr y �fu Ík � d � dmmdg f� ifcji mf bnefl mrnj mf
�| lmdgkn| � ×{ ÂÄÄ Â�ÊÅÊØ

�ugmrdg ngiu|djml �fg mrd njnh�lcl f� | fknhcm� cj mdg| l f� n |fknh �nld njk nj fgkdgcji
lfugqd ngd }um �fgongk cj { gnmvdg ×ÂÄÇ ÂyÂÄÄ ÂØ �� qfjlckdgcji dwn|}hdl hc�d ×ÅÅ Ø �

�j mdg| l f� �ignkdk |fknhcm�� mrd qfjmgnlm chhulmgnmdk cj ×ÅÅ Ø cl dw} hncjdk nl �f hhfo l � ��j
ummdgcji ×� Ø cjlmdnk f� ×nØ y � lcijnhcvd mrnm � kfj Ím gdnlfj �gf| dlmn� hclrdk �nqml nhfjd � � uld
fmrdg lfugqdl f� cj�fg| nmcfj o rcqr | n� � d |fgd fg hdll gdhcn� hd �� ×{ ÂÄÇ Â�ÈÆ P{ ÂÄÄ Â�ÊÅÈØ
�rul y orchd ×ÅÅnØ cl njnh�vdk gdhnmced mf nj d} clmd| cq |fknh �nld njk nj d|}m� fgkdgcji
lfugqd y ×ÅÅ� Ø nkkcmcfjnhh� | n�dl uld f� n lmdgdfm�} cqnh fgkdgcji lfugqd � �rd njnh�lcl mrdgd��
djlugdl mrnm ×ÅÅ� Ø kf dl jfm c|} h� ×ÅÅnØ �

×ÅÅ Ø n � bnl clm kcd x pugidg|dclmdgÔ�dcsÔ�mgnsd �
��rcl cl mrd x pugidg|dclmdgÔ�dcs lmgddm �Í

� � bnl |us kcd x pugidg|dclmdgÔ�dcsÔ�mgnsd ldcj �
��rcl |ulm � d mrd x pugidg| dclmdgÔ�dcs lmgddm �Í



ZÄ

�rd |flm }gf| cjdjm ngiu|djml {gnmvdg }gfeckdl �fg nj njnh�lcl f� �ignkdk | fknhcm��
cj mdg| l f� nj �fgkdgcji lfugqd� ngd qfjqdgjdk o cmr dwn|}hdl mrnm cjefhed cjqfjlclmdjm
qfjedglnmcfjnh �nq�igfujkl � �m cl ngiudk cj {gnmvdg ×ÂÄÇ ÂyÂÄÄ ÂØ mrnm mrd qfjqd}m f� �ignkdk
|fknhcm�� }gfe ckdl n lfhumcfj mf mrd ��n| ngcmnj �ngnkfw� y nl odhh nl mf mrd }gf� hd|
f� ��gnqmcqnh �j�dgdjqd� y � fmr m�} dl f� dwn|}hdl cjefhecji cjqfjlclmdjm ldml f� }gd| cldl �
� rdgdnl cj mgnkcmcfjnh | fknh hficq y ßñä ðâñðæÚÛöâñ �fhhfo l �gf| y njk ñâ ðâñðæÚÛöâñ cl
} fllc� hd y i cedj n ldm f� cjqfjlclmdjm }gd| cldl y mrd qfjqd}m f� nj fgkdgcji lfugqd cl lrfoj mf
nefck mrdld }gf� hd| l � �d o chh ngiud mrnm �fg ��gnqmcqnh �j�dgdjqd� mrd qfjqhulcfjl kdgcedk
�� {gnmvdg Íl njnh�lcl kf jfm qfggdl} fjk mf fug cjmucmcfjl � �jlmdnk y od o chh }gf} fld nj
nhmdgjnmced lfhumcfj mf mrdld }gf� hd| l cj mdg| l f� n jfmcfj f� �|uhmc} hd gdhnmced |fknhcm�� y
orcqr kfdl jfm | n�d uld f� nj fgkdgcji lfugqd � �d o chh ngiud mrnm fug jfmcfj f� �|uhmc} hd
gdhnmced |fknhcm�� qnggcdl fedg mf nhh mrd fmrdg }rdjf|djn mrnm {gnmvdg qn}mugdl cj mdg| l
f� �ignkdk | fknhcm�� �

Ï ¸ª ¾¡© ¡°´¯¡¢ ø¡°¡²±

�j qhnllcqnh | fknh hficq y mrd njnh�lcl f� ldjmdjqdl hc�d ×ÅÈnÔ� Ø qfjlmcmumdl n }gf� hd| � ��
×ÅÈnØ cl mgud cj dedg� ofghk mrnm cl Ù âïßæ æä ßððáÛÛöåæá �gf| mrd nqmunh ofghk � y mrdj ×ÅÈ� Ø
qnj � d mgud cj dedg� luqr Ù âïßæ æä ßððáÛÛöåæá ofghk fjh� enqufulh�y njk lf cl ×ÅÈqØ �

×ÅÈØ n � �f |ugkdg f qqugl �
� � �� n |ugkdg f qqugl y mrd |ugkdgdg o chh if mf � nch � ×{ ÂÄÄ Â�ÊÅZØ
q � �� n |ugkdg f qqugl y mrd |ugkdgdg o chh � d cjecmdk �fg k cjjdg �

�j {gnmvdg Íl njnh�lcl y �� mn� cji n qcgqu| lmnjmcnh �nq�igfujk nl mrd |fknh �nld � y njk
mrd � ugckcqnh �nq�igfujk nl fgkdgcji lfugqd , y ×ÅÈ� Ø cl jfjÔenqufulh� mgud � �j ×ÅÈ� Ø mrd
ofghkl mrnm | n�d u} mrd | fknh �nld � ngd luqr mrnm n |ugkdg f qquggdk � �rd ofghkl � � ×� Ø
ngd fgkdgdk �� mrd |fknh �nld , ×� Ø cj luqr n on� mrnm � ? y ordgd n |ugkdg f qqugl njk
mrd |ugkdgdg ifdl mf � nch cl qfjlckdgdk nl �qhfldg mf mrd ckdnh gd}gdldjmdk �� , ×� Ø� mrnj
cl �[ ×� ? �3 �/   �[ Ø y ordgd n |ugkdg f qqugl y �um mrd |ugkdgdg cl cje cmdk �fg kcjjdg � �cjqd
mrd ofghkl ordgd jf |ugkdg f qquggdk ngd jfm qfjmncjdk cj � � ×� Ø Ô mrfuir �dcji dedj
qhfldg mf mrd ckdnh gd}gdldjmdk �� , ×� Ø Ô mrdld ofghkl ngd jfm mn�dj cjmf nqqfujm �fg mrd
denhunmcfj f� mrd jdqdllcm� f} dgnmfg gdhnmced mf mrd |fknh �nld � njk fgkdgcji lfugqd , �
×ÅÈqØ y fj mrd fmrdg rnjk y cl �nhld � mrd ofghkl mrnm | n�d u} mrd |fknh �nld � ×� Ø y ordgd
n |ugkdg f qqugl y ngd fgkdgdk ogm � mrd � ugckcqnh �nq�igfujk qfjmdwm , ×� Ø y luqr mrnm mrfld
mrnm qf|d qhfldlm mf mrd �ckdnh� kdÌjdk �� , ×� Ø o chh jfm lu}}fgm mrnm mrd |ugkdgdg o chh � d
cjecmdk �fg k cjjdg �

xum cj fug ecdo mrd }ngnkfw qnj � d gdlfhedk o cmrfum gdlfgmcji mf mrd qfjqd}m f� �ignkdk
|fknhcm�� � �rcl cl dedj luiidlmdk �� {gnmvdg � ��d rned � ulm lddj mrnm mrd }gf}flcmcfj ��÷
ß Ù Úïèáï âððÚïÛ� ÜÞ á ÙÚïèáïáï ç öæ æ � â Üâ D ßöæ� cl mgud cj � � ulm cj qnld mrd |ugkdgdg if dl mf
� nch cj nhh mrfld ofghkl cj orcqr n |ugkdg f qqugl njk orcqr qf|d qhfldlm mf ornm mrd hno
}gfeckdl cj � � �d ngd fjh� nhhfodk mf qfjlckdg ofghkl cj orcqr n |ugkdg f qqugl � J áñðá
ç á Þßàá Üâ èïâ� ÜÞ á �ßïÜ â÷ ÜÞ á æßç ïá Úöïöñ� ÜÞßÜ ñâ ÙÚïèáï âððÚïÛ S� ×{ ÂÄÄ Â�ÊÅÄ y cmnhcql



ÅÉ

nkkdk Ø � �f �ignkdk� |fknh f} dgnmfgl ngd cjefhedk rdgd y luqr nl öÜ öÛ æöú áæäy fg � ïâåßåæä�
�jlmdnk y nl {gnmvdg qfggdqmh� }uml cm y o rnm cl gdhdenjm rdgd cl mrd jfmcfj f� ïáæßÜöà á Ù âèßæ�

öÜä mfidmrdg o cmr n }gfeclf �fg kdnhcji o cmr cjqfjlclmdjm }gf} flcmcfjl � �rfgmh� � dhfo od o chh
l�dmqr nj nhmdgjnmced njnh�lcl f� �ignkdk |fknhcm�� y cj mdg| l f� n jfmcfj f� qf|}nmc� chcm� gd�
lmgcqmdk y |uhmc} hd gdhnmced |fknhcm�y orcqr qfggdqmh� nqqfujml �fg mrd ��n| ngcmnj �ngnkfw� y
nl odhh nl �fg qnldl f� ��gnqmcqnh �j�dgdjqd� �

ø°¡³¯´³¡ º ®¢«ª°ª¢³ª

�rd ldqfjk m�} d f� dwn|}hd cjefhecji nj cjqfjlclmdjm ldm f� }gf} flcmcfjl cl ��gnqmcqnh �j�
�dgdjqd� � �incj y mr cl cl njnh�vdk cj {gnmvdg ×ÂÄÇ ÂyÂÄÄ ÂØ �� uld f� mrd qfjqd}m f� nj fgkdgcji
lfugqd � �j ×ÅÊØ mrd Ìglm }gd| cldl qrngnqmdgcvd n �fuhdmcq qfjmdwm , ×� Ø y orchd mrd hnlm }gd| cld
qrngnqmdgcvdl mrd �nqmunh qfjmdwm � ×� Ø � �� od mff� mrd |fknh �nld mf qfjlclm f� mrd Úñöâñ f�
mrd � fuhdmcq njk �nqmunh qfjmdwm y cj ×ÅÊØ mrd |fknh �nld � ×� Ø � , ×� Ø ofuhk � d cjqfjlclmdjm y
njk nj� qfjqhulcfj qfuhk � d kgnoj �gf| mrd }gd| cldl y nl cjkcqnmdk �

×ÅÊØ

, ×� Ø � � onjm mf r c�d cj mrd |fujmncjl �
� onjm mf � dqf|d }f}uhng �
� onjm jfm mf if mf mrd }u� �

� ×� Ø � � o chh � dqf|d }f}uhng c� njk fjh� c� � if mf mrd }u� �
È1 �/   § 3 �/   Efu lrfuhk if mf mrd }u� �

Efu lrfuhk jfm if mf mrd }u� �
Efu lrfuhk jfm if rc� cji cj mrd |fujmncjl � ×{ ÂÄÄ Â�ÊÅÆ yÊÅÇØ

�� cjlmdnk mrd |fknh �nld � qfjlclml f� mrd �nqmunh qfjmdwm y o rchd mrd �fuhdmcq qfjmdwm
�fg| l mrd fgkdgcji lfugqd , y mrd |fknh �nld cl qfjlclmdjm njk mrd ldm f� nqqdllc� hd ofghkl
idml }ngmcnhh� fgkdgdk �� çÞßÜ � çßñÜ öñ ç y nl cjkcqnmdk cj ×ÅÆØ ×o cmr Â 5 � � â Þöúöñ� y Å 5� çöæ æ åáðâÙ á �â� Úæßïy njk ¨ 5 � çöæ æ � â Üâ ÜÞ á � ÚåØ � �rd ofghkl �\ njk �] qf| d qhfldlm mf
çÞßÜ � çßñÜ öñ ç y lf nqqfgkcji mf { gnmvdg Íl njnh�lcl f� ignkdk |fknhcm� mrd qfjqhulcfjl cj
×ÅÇØ ngd enhck � �m ÷ âæ æâçÛ �gf| mrd �nqmunh qfjmdwm � njk �fuhdmcq fgkdgcji lfugqd , mrnm Â �
� � â Þöúöñ� y orchd cm cl ðâÙ�ßÜöåæá o cmr mrd qcgqu| lmnjqdl � y fgkdgdk ogm � |� kdlcgdl , mrnm
Ô¨ � � çöæ æ ñâÜ � â Üâ ÜÞ á � Úåy fg ¨ � � çöæ æ � â Üâ ÜÞ á � Úåy nl odhh nl Å � � çöæ æ åáðâÙ á �â� Úæßï�

×ÅÆØ n �
o ? � ÔÂ ÔÅ Ô¨ Â o clr �uhÌ hhdk
o [ � ÔÂ Å ¨ Â o clr �uhÌ hhdk
o \ � Â ÔÅ Ô¨ Á o clrdl �uhÌ hhdk
o ] � Â Å ¨ Á o clrdl �uhÌ hhdk

� � o \ � o ? y o \ � o [ y o ] � o ? y o ] � o [

×ÅÇØ

, ×� Ø � � onjm mf rc�d cj mrd |fujmncjl �
� onjm mf � dqf|d }f}uhng �
� onjm jfm mf if mf mrd }u� �

� ×� Ø � � o chh � dqf|d }f}uhng c� njk fjh� c� � if mf mrd }u� �
È3 �/  1 �/   Efu qfuhk if mf mrd }u� �

Efu qfuhk nhlf jfm if mf mrd }u� �
Efu lrfuhk rc�d cj mrd |fujmncjl �

×{ ÂÄÄ Â�ÊÅÇØ



Å Â

bfdl mrcl qfggdl} fjk mf fug cjmucmcfjlÕ �j fjd on� cm kf dl y �um cj njfmrdg cm kfdlj Ím �
�cjqd cj {gnmvdg Íl njnh�lcl mrd � fuhdmcq qfjmdwm cl mn�dj cjmf nqqfujm nl nj �fgkdgcji

lfugqd� y cjkuqcji n }ngmcnh fgkdg fj mrd ofghkl mrnm | n�d u} mrd | fknh �nld � y mrd ofghkl
ËunjmcÌdk fedg ngd �nl ckdnh nl } fllc� hd� Ô icedj mrd qcgqu| lmnjqdl � � rchd cj ßæ æ mrdld ckdnh
ofghkl � � â Þöúöñ� y cj lf| d f� mrd| � èâñ CÜ � â Üâ ÜÞ á � Úå njk cj lf|d f� mrd| � � â Üâ ÜÞ á
� Úå njk � åáðâÙ á �â� Úæßï� �fo jfmd mrnm cj mrd edg� ln| d on� cm cl ðâÙ�ßÜöåæá gdhnmced mf
mrd �nqmunh |fknh �nld � njk mrd fgkdgcji lfugqd , mrnm / ×� çöæ æ � â èßñðöñ�Ø njk mrnm Ô/×� çöæ æ ñâÜ � â èßñðöñ�Ø y lc|}h� � dqnuld cj |� ldm f� kdlcgdl � kf jfm mn�d n lmnjk fj mrcl
Ëudlmcfj � �j lf|d f� mrd |flm ckdnh ofghkl ×ordgd � o chh if rc� cji y njk ordgd � dcmrdg if
fg kfj Ím if mf mrd }u� Ø � o chh if knjqcji y orchd cj fmrdgl � ofj Ím �

�m lrfuhk jfo �dqf|d | fgd mgnjl}ngdjm ornm cm cjmucmcedh� | dnjl mrnm Â cl ñ áðáÛÛßïä
ogm � n �nqmunh |fknh �nld � njk �fuhdmcq fgkdgcji lfugqd , ×Á31 Â Ø y cj qfjmgnlm mf Â �dcji
�âÛÛöåæá fg ðâÙ�ßÜöåæá ogm � � njk , ×Ã31 Â Ø �

�� od mff� fug |fknh �nld � y lmguqmugdk nqqfgkcji mf fug ldm f� kdlcgdl , y nl n �fujknmcfj
�fg n mrdfg� f� nqmcfj o rcqr cl kcgdqmdk mfongkl mrd gdnhcvnmcfj y fg | nw c| nh lnmcl�nqmcfj f�
fug ldm f� kdlcgdl y od qnj ujkdglmnjk mrd jdqdllcm� f}dgnmfg ÛÞâÚæè fg âÚ�Þ Ü Üâ gd}gdldjmdk
�� Á31 Â nl nj c| }dgnmced mf gdnhcvd nj nqmcfj © mrnm �gcjil n� fum mrnm Â rfhkl cj mrd
nqmunh ofghk njk �umugd � x� qfjmgnlm y mrd qfggdl} fjkcji } fllc� chcm� f} dgnmfg öÜ öÛ �âÛÛöåæá
ÜÞßÜ Â y Ã31 Â y qnj fjh� � d ujkdglmf fk Ô cj mrdld mdg| l Ô nl jfm kcgdqmcji ul ×o cmr jdqdllcm� Ø
mfongkl nj nqmcfj © orcqr �gcjil cm n� fum mrnm Â rfhkl cj mrd nqmunh ofghk �

�f c� d �i � od kf jfm mn�d n lmnjk nl mf ordmrdg od onjm mf if knjqcji y mrd njnh�lcl
qfggdqmh� }gdkcqml mrnm od o chh jfm � d kgcedj �� fug o clrdl mf gdnhcvd Â cj mrd nqmunh ofghk �
Edm y mrd ln|d qrngnqmdgcvnmcfj cl kdgcedk �fg fug ðâñL öðÜöñ� èáÛöïáÛ Å njk Ô¨ cj ×ÅÊØ � cm cl
kdgcedk mrnm od o chh jdcmrdg � d kgcedj mf �dqf| d }f}uhng y jfg jfm mf if mf mrd }u� y ßÛ ö÷
ç á ñáàáï Þßè Üßúáñ ß ÛÜßñè âñ ÜÞ áÛá öÛÛÚáÛ�

�f fj mrd fjd rnjk mrd mrdfg� qn}mugdl qfggdqmh� mrnm Ô icedj mrd qfj� cqcji kdlcgdl Ô od
ngd qnuirm cj n �kdnkhf q�� � od ngd jfm kgcedj mf gdnhcvd ×o cmr jdqdllcm� Ø fjd fg mrd fmrdg f�
fug qfj� cqmcji kdlcgdl � xum fj mrd fmrdg rnjk y mrd cj�dgdjqdl kf jfm kclmcjiuclr �dmoddj mrd
lfugqd f� fug �jfjÔnqmcfj� o gm � Å njk ¨ ×lmd| | cji �gf| mrdcg cjqf|}nmc� chcm� Ø nl f}}fldk
mf / ×fj orcqr od kf jfm mn�d n lmnjk nm nhhØ �

� l od �gcd�� |djmcfjdk n�fed y mrdgd cl nj nhmdgjnmced on� mf qfjqdced f� luqr qnldl f�
qfj� cqmcji y fg cjqfjlclmdjm kdlcgdl ×fg kd| njklØ y orcqr kfdl jfm gdlfgm mf mrd jfmcfj f�
�ignkdk |fknhcm�� cj mdg| l f� nj fgkdgcji lfugqd y �um cjlmdnk �f qulldl fj mrd jfmcfj f�
�×|uhmc} hd Ø gdhnmced |fknhcm�� �

�� od gdqfjlckdg mrd qnld f� ��gnqmcqnh �j�dgdjqd� Ô icedj n ldm f� cjqfjlclmdjm kdlcgdl Ô
ujkdg mrd rdnkcji f� �×|uhmc} hd Ø gdhnmced |fknhcm�� y mrd } cqmugd cl lhcirmh� kc�dgdjm � � l fug
ldm f� kdlcgdl y Üßú áñ ßÛ ß çÞâæáy cl qfj� cqmcji o cmr gdnhcm�y c �d � mrd �nqmunh |fknh �nld y od
qnjjfm ln� gcirmnon� mrnm cm cl ðâÙ�ßÜöåæá o cmr mrd �nqml njk nhh f� fug kdlcgdl ñâÜ Üâ � â Üâ
ÜÞ á � Úå Ô od lmchh rned mrcl kdlcgd f� åáðâÙ öñ� �â� Úæßïy orcqr qfjmgnk cqml mr cl } fllc� chcm� ª �j
mrd ln|d on� od qnjjfm mguh� lmnmd mrnm cm cl qf| }nmc� hd o cmr mrd �nqml njk ßæ æ f� fug kdlcgdl
Üâ åáðâÙ á �â� Úæßïy lcjqd mrcl gdËucgdl n ecf hnmcfj f� fug kdlcgd f� jfm ifcji mf mrd }u� � �rd
fjh� gnmcfjnh | fed mrdj cl mf �iced u}� fjd fg mrd fmrdg f� fug ×qfj� cqmcji Ø kdlcgdl � xum
mrdj fug �fuhdmcq qfjmdwm rnl qrnjidk ª znecji kdqckdk mrnm od qnj kf o cmrfum � dqf| cji
}f}uhng y nl cjk cqnmdk cj ×ÅÄnØ y od qnj �uchk n jdo ðâÙ� æáý |fknh �nld y qfjlclmcji f� mrd
ujcfj f� mrd gdecldk ldm f� kdlcgdl , ? ×� Ø njk mrd qcgqu| lmnjqdl � ×� Ø y �gf| o rcqr cm jfo



ÅÁ

�fhhfo l mrnm Ô nqqfgkcji mf mrd �nqml njk fug ×gdecldk Ø kdlcgdl Ô od ÛÞâÚæè jfm if mf mrd
}u� � ��mdg nhh y od nhgdnk� n�lmncj �gf| }f}uhngcm�� �rd ln|d rfhkl y e cqn edgln y c� y n�mdg nhh y
od gdlcij mf l} djk fug dedjcjil cj n l|f�� }u� ×ÅÄ� Ø � cm cl mrdj c| }dgnmced mrnm od ÛÞâÚæè
� dqf|d }f}uhng y njk Ô icedj mrd qcgqu| lmnjqdl Ô mrnm od ÛÞâÚæè if mf mrd }u� �\�

×ÅÄØ n �
� ×� Ø � Å « ¨
, ? ×� Ø � Â y Ô¨
È Á1 �/   § 3 ^ �/   Â y Á1 �/   § 3 ^ �/   Ô¨

� �
� ×� Ø � Å « ¨
,[ ×� Ø � Â y Å
È Á1 �/   § 3� �/   Â y Á1 �/   § 3� �/   Å y Á1 �/   § 3� �/   ¨

�jd ngiu|djm mf lu}}fgm fug ecdo mrnm cj qnldl f� qfj� cqmcji kdlcgdl luqr nl ×ÅÇØ lf| d
ïáàöÛöâñ f� mrd fgci cjnh ldm f� qfj� cqmcji kdlcgdl cl qnhhdk �fg y cl mrnm Ô c� mrd |fknh nkedg�
cl mf � d cjmdg}gdmdk nl kd} djkdjm u}fj mrd ujqrnjidk njk ðâÙ� æáÜá kdlcgd qfjmdwm y njk
gdl} dqmcji mrd �nqmunh qcgqu| lmnjqdl Ô cm cl jfm } fllc� hd mf mugj mrd lu�� ujqmced ðâÚæè cj ×ÅÇØ
mf cjkcqnmced ðßñ� �rd uld f� mrd lu�� ujqmced lmgfjih� lu}}fgml n �qfujmdg�nqmunh� njnh�lcl
nhfji mrd hcjdl f� mrd �f hhfo cji }ngn}rgnld � Ý�÷ � èöè ç öÜÞ âÚÜ åáðâÙ öñ� �â� Úæßïã � ðâÚæè ñâÜ
� â Üâ ÜÞ á � Úåy fg dhld � ðâÚæè ñâÜ � â Üâ ÜÞ á � Úå Ýö÷ � èöè ç öÜÞâÚÜ åáðâÙ öñ� �â� Úæßïã � � qqfgkcji
mf fug cjmucmcfj y mrcl cl mrd fjh� on� od qnj ujkdglmnjk ×ÅÇØ c� ðâÚæè cl mf � d cjmdg}gdmdk
nl ÷ Ú æ æä kd} djkdjm u}fj fug ldm f� kdlcgdl y orchd gdl} dqmcji mrd �nqmunh qcgqu| lmnjqdl �\�

zfo qnj od nqrcded mrdld gdluhml mrgfuir nj n}}gf}gcnmd kdÌjcmcfj f� �|uhmc} hd gdhnmced
|fknhcm�� �nldk fj n ×qfjlclmdjmØ qf|}hdw |fknh �nldÕ �j ×ÈÉØ od kdÌjd mrd �qf| }nmc� chcm�
gdlmgcqmdk ujcfj�\� � ×� Ø� ª, ×� Ø y orcqr icedl ul y �fg ×} fllc� h� qfj� cqmcji Ø |fknh �nldl � ×� Ø
njk , ×� Ø y n ldm f� qfjlclmdjm qf|}hdw |fknh �nldl ¬ < ×� Ø y dnqr qfjlclmcji f� � ×� Ø mfidmrdg
o cmr n lu�ldm , ê ×� Ø f� , ×� Ø mrnm cl | nwc| nhh� qfjlclmdjm o cmrcj � ×� Ø � , ×� Ø �\�

×ÈÉØ � ×� Ø � ª , ×� Ø 5 6� ×� Ø � , ê ×� Ø � , ê ×� Ø � , ×� Ø � qfjlclmdjm ×� ×� Ø � , ê ×� ØØ �, êê ×� Ø � , êê ×� Ø � , ×� Ø c� , ê ×� Ø � , êê ×� Ø y mrdj cjqfjlclmdjm ×� ×� Ø � , êê ×� ØØ9
���`f` �q qpf�d }pq qetq qe` ��q`fvf`qtq�}� }� ëè ðö àå �d �}q f`t||{ �`v`��`�q }� qe` d`q }� �`d�f`d ® l wpqwp�|�d pv}� t qe`}f{ }� t�q�}� l dv `���{ ��b �e��e t�q�}�d tf` q} w ` �tff�`� }pq �� }f�`f q} }wqt�� u t��u t|dtq�d�t�q�}� }� }pf �`d�f`d gb��`� qe` ��f�pu dqt��`dn � éó÷áä çè ãç ûðö êãäç çð øá )ð) öàãæÿ ãäå ì ó÷áä çè áúóæúöôëçãäúáëÿ óç óë åáô ãäåáåÿ ãúúðæåóäì çð ã çè áðæû ðï ãúçóðäÿ çè ãç ûðö ì ð çð çè á ) öøí _} l �� t �t{ qe`f` �dt qe�f� l �`}�q�� �}�q`�q ¯ l �`q`fu ��`� w{ J t�� ® l qetq vf}���`d qe` u}�t| wtd` }� ëèðö àå �� qe` `�tuv|` a_} w}qe qe` t�t|{d�d }� sftqÉ`f t�� }pf t|q`f�tq��` vf}v}dt| �} �}q �}ff`�q|{ t��}p�q �}f �td`d |�¡` g�iwn l�e`f` M �d �}q �`��`� � �qe�� qe` w}p|`q�� }f�`f��b d}pf�` ® � g° n l wpq �}||}� d �f}u J g° n ± ® � g° n ��   pdq qe`dtu ` �t{ td � t�� � l �e��e tf` �}�qt��`� � �qe�� qe` d`q }� �`d�f`d ® � g° n a�e�d �d tbt�� t �}�d`�p`��` }� qe` v}dd�w |` �}f|�d t�t|{d�d }� tqq�qp���t| dqtq`d l dp�e td åáëóæáa���e`f` �d }� �}pfd` t|d} t vpf`|{ `v �dq`u �� f`t���b }� úðö àå �� g�jn l wpq qe�d �d �`fqt�� |{ �}q qe` f`t���bq} w` �}�d��`f`� e`f` a���e` q`fu �d w}ff}�`� �f}u stdv`f ghii� �m��n a�� ×q �d `�p��t|`�q q} �`��` qe` �}uvtq�w �|�q{ f`dqf��q`� p��}� J g° n ± ² ® g° n td qe` d`q }� t|| u t��u t||{�}�d�dq`�q dpwd`qd }� J g° n ± ® g° n �e��e �}�qt�� J g° n td t dpwd`q �

g�n J g° n ± ² ® g° n ³ ´µ ¶ gJ g° n ± ® g° nn � �}�d�dq`�q gµ n y g·¸ n µ ¹ ¸ � ���}�d�dq`�q g¸ n y J g° n ¶ µ º
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�j fug }gdldjm dwn| }hd y �fg � ×� Ø njk , ×� Ø nl icedj cj ×ÅÇØ � ×� Ø � ª , ×� Ø qfjmncjl mof
ldml f� }gf}flcmcfjl y ×È ÂnØ njk ×È Â� Ø � �fmd mrnm mrdld ngd dwnqmh� mrd qf|}hdw | fknh �nldl
� ×� Ø � , ? ×� Ø njk � ×� Ø � ,[ ×� Ø f� ×ÅÄØ n� fed y orcqr ngfld �gf| kc�dgdjm on�l f� gdlfhecji
mrd cjqf|}nmc� chcm� f� mrd �fuhdmcq qfjmdwm , ×� Ø cj hcirm f� mrd �nqml gd}gdldjmdk �� � ×� Ø �

×È ÂØ n � ¬ ? ×� Ø 5 6 Å « ¨ y Â y Ô¨ 9
� � ¬[ ×� Ø 5 6 Å « ¨ y Â y Å 9

�d qnj jfo lmnmd nj nhmdgjnmced njnh�lcl f� �ignkdk |fknhcm�� cj mdg| l f� �|uhmc} hd
gdhnmced | fknhcm�� njk mrd jfmcfj f� �qf|}nmc� chcm� gdlmgcqmdk ujcfj� ×ÈÁØ � �rd |fknh
f} dgnmfg cl cjmdg}gdmdk gdhnmced mf lf|d qf|}hdw |fknh �nld ¬ < ×� Ø y nj dhd|djm f� mrd
qf|}nmc� chcm� gdlmgcqmdk ujcfj � ×� Ø� ª, ×� Ø f� mof qfjedglnmcfjnh �nq�igfujk qfjmdwml �
njk , � �jlmdnk f� gdlfgmcji mf n }ngmcnh fgkdg f� ofghkl �fg denhunmcfj f� mrd �qhdngÔqum�
|fknh f} dgnmfgl ñ áðáÛÛßïä njk � âÛÛöåæáy mrdld ngd jfo kdÌjdk y � ulm nl cj ×ZÈØ y luqr mrnm mrd
}gf} flcmcfj � �f hhfo l �gf| y fg cl qf|}nmc� hd o cmr mrd |fknh �nld y orcqr cl rdgd kdÌjdk nl
fjd fumqf| d f� mrd qf| }nmc� chcm� gdlmgcqmdk ujcfj � ×� Ø� ª, ×� Ø f� mrd ×} fllc� h� qfj� cqmcji Ø
gdhdenjm �nq�igfujk qfjmdwml � ×� Ø njk , ×� Ø �

� hlf y cjlmdnk f� gdlfgmcji mf n }ngmcnh fgkdg f� ofghkl cjkuqdk �� nj fgkdgcji lfugqd , ×� Ø y
ignkdk njk qf|}ngnmced | fknh f} dgnmfgl luqr nl � ïâåßåæáy fg ßÜ æáßÛÜ ßÛ � ââè ß � âÛÛöåöæöÜä
ßÛ ngd jfo kdÌjdk cj mdg| l f� n }gf�n�chcm� f} dgnmfg » y orcqr qf|}umdl mrd }gf�n�chcm� f�
� njk ¼ gdhnmced mf fjd fumqf| d ¬ < ×� Ø f� mrd qf|}nmc� chcm� gdlmgcqmdk ujcfj f� � ×� Ø� ª, ×� Ø �
� �d � nhlf �fg mrd mguh� ignkdk njk qf|}ngnmced |fknh f} dgnmfgl od gdËucgd mrd| mf � d
cjmdg}gdmdk gdhnmced mf n qfjlclmdjm ×qf|}hdw Ø | fknh �nld �\+

×ÈÁØ �dm � + , �d qfjedglnmcfjnh �nq�igfujkl y � mrd nqmunh ofghk njk � y ¼ }gf} flcmcfjl �
� qf|}hdw | fknh �nld ¬ < cl kdÌjdk �gf| � njk , �� qf|}nmc� chcm� gdlmgcqmdk
ujcfj � ¬ < ×� Ø 8 � ×� Ø � ª , ×� Ø

n � ��jdqdllng� } ��½� 5 6 o 8 � � ��� �� �f hhfo l �gf| ¬ < ×o Ø 9
� � ��}fllc� hd } ��½� 5 6 o 8 � � ��� �� cl qf| }nmc� hd o cmr ¬ < ×o Ø 9
q � ��} cl nm hdnlm nl iffk n }fllc� chcm� nl Ë ��½� 5 6 o 8 � � » ×��� ��½� Ø ¾ » ×��¼ ��½� Ø 9
k � ��} cl n � dmmdg } fllc� chcm� mrnj Ë ��½� 5 6 o 8 � � » ×��� ��½� Ø Ñ » ×��¼ ��½� Ø 9
d � ��odn� jdqdllcm� } ��½� 5 ��} cl n � dmmdg } fllc� chcm� mrnj Ô} ��½�
� � ��lhcirmh� } fllc� hd } ��½� 5 ��}fllc� hd } ��½� ¿ ��odn� jdqdllcm� Ô} ��½�

�fmcqd mrnm �fg mrd jfjÔignkdk f} dgnmfgl ñ áðáÛÛßïä njk �âÛÛöåæá mrd kdÌjcmcfj icedj cj
×ÈÁØ lrfuhk mugj fum mf � d dËucenhdjm mf {gnmvdg Íl fgci cjnh kdÌjcmcfj cj ×Å ÂØ � �j ×ÅÉØ mrd
}ngmcnh fgkdg �3 �/   cl kdÌjdk � dmoddj ofghkl mrnm nhh lnmcl�� lf|d lu�ldm f� mrd }gf} flc�
mcfjl cj , ×� Ø � �f �� ×Å ÂØ mrd ofghkl cj mrd ËunjmcÌqnmcfjnh kf| ncj f� mrd |fknh f} dgnmfg
kf ßæ æ lnmcl�� mrd qfjedglnmcfjnh �nq�igfujk � ×� Ø y njk mrd� lnmcl�� , ×� Ø mf mrd rcirdlm

�,Õ` � �|| �}q b} t�{ �pfqe`f ��q} qe` d`u t�q�� t�t|{d�d }� dp�e bft�`� }f �}uvtftq��` }v`ftq}fd a
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} fllc� hd kdigdd y kd} djkcji fj mrd �kdigdd f� qf|}nmc� chcm�� o cmr , ×� Ø � �rcl cl dËucenhdjm
mf fug kdÌjcmcfj f� �|uhmc} hd gdhnmced� |fknhcm� cj ×ÈÁØ o cmr qf| }nmc� chcm� gdlmgcqmdk ujcfj
×ÈÉØ f� d �i � n qcgqu| lmnjmcnh fg d} clmd| cq qfjedglnmcfjnh �nq�igfujk � ×� Ø njk n kdfjmcq y
fg lmdgdfm�} cqnh �nq�igfujk , ×� Ø mf }gfe ckd mrd qf| }hdw |fknh �nld cj ×ÈÁØ � �rd |fgd
mrd qcgqu| lmnjmcnhAd} clmd| cq qfjmdwm kcedgidl �gf| çÞßÜ öÛ ðâñÛöèáïáè ñâïÙ ßæy fg çÞßÜ öÛ
èáÙ ßñèáèy mrd |fgd }gf} flcmcfjl } dgmncjcji mf , ×� Ø o chh � d cjqf|}nmc� hd o cmr � ×� Ø y njk
mrdgd�fgd � d dwqhukdk �gf| mrd qf|}hdw |fknh �nld �� qf|}nmc� chcm� gdlmgcqmdk ujcfj �

� rnm kc�dgl y rfodedg y �gf| {gnmvdg Íl njnh�lcl f� ignkdk njk gdhnmced |fknhcm� cj ×Å ÂØ y
cl mrd �nqm mrnm mrd | fknh f} dgnmfgl cj ×ÈÁØ ngd gdhnmce cvdk mf öñèöàöèÚßÜáè fumqf| dl ¬ < ×� Ø
f� mrd qf|}nmc� chcm� gdlmgcqmdk ujcfj � ×� Ø� ª, ×� Ø �

xnldk fj mrcl cjk ceckunmdk jfmcfj f� | fknhcm� �cj hcirm f� cjqfjlclmdjm ldml f� }gd| cldl�
cj ×ÈÁØ y �fg mrd dwn|}hd qfjlckdgdk cj ×ÅÇØ n� fed y dcmrdg on� f� gdlfhecji mrd cjqfjlclmdjq�
�� qf|}nmc� chcm� gdlmgcqmdk ujcfj f� � ×� Ø � ª , ×� Ø Ô ¬ ? ×� Ø njk ¬[ ×� Ø nl kcl} hn�dk cj ×È ÂØ
Ô lu}}fgml mrd qfjqhulcfj mrnm cj hcirm f� mrd �nqml njk nqqfgkcji mf |� ×gdecldk Ø kdlcgdl
� ÛÞâÚæè � â Þöúöñ� y njk Ô kd} djkcji fj orcqr f� |� kdlcgdl � mff� mrd kdqclcfj mf gdecld
Ô mrnm áöÜÞ áï cm cl ðâÙ�ßÜöåæá o cmr |� ×gdecldk Ø kdlcgdl jfm mf if mf mrd }u� ×c� � mrcj� �
qnj kf o cmrfum � dcji } f}uhngØ y fg áæÛá cm cl qf|}nmc� hd o cmr |� ×kc�dgdjmh� gdecldk Ø kdlcgdl
mrnm � � dqf|d }f}uhng ×c� � gdlcij mf if mf mrd }u� Ø� �rul y áöÜÞ áï � ðßñ ×cj �nqm y ÛÞâÚæèØ if
mf mrd }u� y fg áæÛ á � ðßñ ×cj �nqm y ÛÞâÚæèØ � dqf|d }f}uhng �

�fmd mrnm fj mrcl njnh�lcl cm cl jfm ðâÙ�ßÜöåæá o cmr ¬ ? ×� Ø 8 � ×� Ø � ª , ×� Ø mrnm � åáðâÙ á
�â� Úæßïy jfg cl cm qf|}nmc� hd o cmr ¬[ ×� Ø 8 � ×� Ø � ª , ×� Ø mrnm � èâ ñâÜ � â Üâ ÜÞ á � Úåy
orcqr onl kdgcedk �� {gnmvdg Íl njnh�lcl cj mdg| l f� �ignkdk |fknhcm�� � x� qfjmgnlm y �fg
nj� }gf} flcmcfj / orcqr cl jfm qfjmncjdk cj mrd ldm f� |� kdlcgdl , ×� Ø y cm cl lu}}fgmdk
mrnm � fmr / njk Ô/ ngd qf|}nmc� hd Ô c �d � ngd jfm qfj� cqmcji Ô o cmr nj� qfjlclmdjm qf| }hdw
|fknh �nld ¬ < ×� Ø y qfjlclmcji f� |� kdlcgdl cj hcirm f� mrd qcgqu| lmnjqdl �

×ÈZØ n �
� ×� Ø � Å « ¨
, ×� Ø � Â y Å y Ô¨
È Á½ ^ �/   Â y ÔÃ½ ^ �/   Å y Á½ ^ �/   ¨ y Ã ½ ^ �/   /

� �
� ×� Ø � Å « ¨
, ×� Ø � Â y Å y Ô¨
È Á½� �/   Â y Á½� �/   Å y ÔÃ½� �/   ¨ y Ã ½� �/   /

�j lu| y �fg qnldl f� �gnqmcqnh �j�dgdjqd fug kdÌjcmcfj f� �×|uhmc} hd Ø gdhnmced |fknhcm�� cj
×ÈÁØ y �f qullcji fj öñèöàöèÚßæ ç ßäÛ f� gdlfhecji mrd cjqfjlclmdjq� ngclcji �gf| qfjmgnkcqmfg�
�nq�igfujk qfjmdwml y kdgcedl kc�dgdjm qfjqhulcfjl Ô nl qf|}ngdk mf {gnmvdg Íl njnh�lcl cj
mdg| l f� �ignkdk |fknhcm�� �]�

�m lrfuhk � d jfmdk mrnm cm cl y mrfuir y } fllc� hd mf iced nj njnh�lcl cj mdg| l f� �qf| }nmc� chcm�
gdlmgcqmdk� gdhnmced |fknhcm� o rcqr kdgcedl mrd ln|d qfjqhulcfjl nl kf dl {gnmvdg Íl njnh�lcl �
�m ofg�l dlldjmcnhh� �� ËunjmcÌqnmcfj fedg mrd kc�dgdjm on�l r < f� gdlfhe cji mrd cjqfjlclmdjq�

�.9}qe��b � �|| w ` dt�� e`f` tw}pq qe` �t�q}fd qetq �`q`fu ��` qe` �e}��` tu}�b qe` ��Ø`f`�q `|`u `�qd }�
J g° n ± ² ® g° n a �e�d �d t �}uv|`� u tqq`f }� �}uu}�d`�d` f`td}���b l ��q`�q�}�d t�� vf`�`f`��`d l �e��e �}`d�}q v `fqt�� q} qe` �}u t�� }� d`u t�q��d gt�� `�`� vftbu tq��dn vf}v`f l wpq ftqe`f q} t qe`}f{ }� t�q�}� t��v|t����b a
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�� qf| }nmc� chcm� gdlmgcqmdk ujcfj f� � ×� Ø � ª , ×� Ø � �rcl cl chhulmgnmdk cj ×ÈÅnÔ� Ø � zdgd y
�fg ×ÅÇØ od kdgced mrd qfjqhulcfj mrnm cm cl }fllc� hd gdhnmced mf mrd qf| }hdw | fknh �nld¬ ×� Ø 5 � ×� Ø � ª , ×� Ø mrnm Å ×� çöæ æ åáðâÙ á �â� ÚæßïØ njk mrnm cm cl }fllc� hd gdhnmced mf ¬ ×� Ø
mrnm Ô¨ ×� çöæ æ ñ âÜ � â Üâ ÜÞ á � ÚåØ �

×ÈÅ Ø �dm � + , �d qfjedglnmcfjnh �nq�igfujkl y � mrd nqmunh ofghk njk � y ¼ }gf} flcmcfjl �¬ cl mrd qf| }nmc� chcm� gdlmgcqmdk ujcfj ¬ ×� Ø 5 � ×� Ø � ª , ×� Ø �
n � ��jdqdllng� } ��½ 5 6 o 8 � � ��� �� �f hhfo l �gf| dedg� ¬ < ×o Ø 8 ¬ ×� Ø 9
� � ��}fllc� hd } ��½ 5 6 o 8 � � ��� �� cl qf|}nmc� hd o cmr lf|d ¬ < ×o Ø 8 ¬ ×� Ø 9

�rd kdÌjcmcfj cj ×ÈÅ Ø cl gfuirh� dËucenhdjm mf mrd fgci cjnh njnh�lcl cj { gnmvdg ×ÂÄÆÇØ y
ordgd nj cjqfjlclmdjm ldm f� }gf} flcmcfjl Ï c|}hcdl n }gf} flcmcfj � c� � �f hhfo l �gf| ßæ æ
| nw c| nhh� ðâñÛöÛÜáñ Ü lu�ldml f� Ï y orchd � cl } fllc� hd ogm � Ï c� � cl qf| }nmc� hd o cmr nm hdnlm
fjd f� mrdld lu�ldml � Edm y mrcl njnh�lcl kck jfm nqqfujm �fg qnldl f� ��gnqmcqnh �j�dgdjqd�
×ldd ×{gnmvdg ×ÂÄÇ Â�ÊÆØØ � �gce cnhh�y cj ×ÅÇØ y , ×� Ø qfjlmcmumdl n | nwc| nhh� qfjlclmdjm lu�ldm
f� � ×� Ø�, ×� Ø y njk mrul cm rfhkl mrnm nj� }gf} flcmcfj qfjmncjdk cj , ×� Ø cl jdqdllng� gdhnmced
mf mrd ×cjqfjlclmdjmØ �nq�igfujk qfjmdwml }gfeckdk �� � ×� Ø njk , ×� Ø � �rd njnh�ldl cj � fmr
×ÈÁØ njk ×ÈÅ Ø nefck mrcl ujonggnjmdk d�dqm �� uld f� nl�| |dmgcq qf|}nmc� chcm� gdlmgcqmdk
ujcfj ×ÈÉØ y orcqr gdËucgdl fjd f� mrd | fknh �nldl cjefhedk mf � d mn�dj cjmf nqqfujm öñ ÜâÜây
kd} djkcji fj o rcqr � cjk f� qfjedglnmcfjnh �nq�igfujk cl qfjlckdgdk mf qfjmgc�umd �rngk
�nqml� �] ?

� rdgd kf od lmnjk jfo Õ �d rned ngiudk mrnm �fg qnldl f� �gnqmcqnh �j�dgdjqd od kf jfm
lrngd {gnmvdg Íl cjmucmcfjl n� fum enhck cj�dgdjqdl �gf| n ldm f� cjqfjlclmdjm }gf} flcmcfjl c�
od mn�d ldgcfulh� mrd jfmcfj f� �gdhnmced |fknhcm�� � �m onl lrfo j mrnm �� uld f� nj �cj�
kce ckunmdk� y qfjmdwmÔkd} djkdjm jfmcfj f� ×|uhmc} hd Ø gdhnmced |fknhcm� Ô ldjlcmced mfongkl
kc�dgdjm on�l f� gdlfhe cji cjqfjlclmdjqcdl Ô od ngd n� hd mf kdgced qfjqhulcfjl mrnm ngd |fgd
cj hcjd o cmr mrd jfmcfj f� �gdhnmced | fknhcm�� �

�jqd n |dqrnjcl| cl }gfe ckdk �fg kdnhcji o cmr cjqfjlclmdjqcdl cj qfjmdwml f� �|uhmc} hd
gdhnmced | fknhcm�� y od ngd n� hd mf k cl} djld o cmr mrd jfmcfj f� nj fgkdgcji lfugqd nhmfidmrdg �
� l {gnmvdg }uml cm rdgldh� y mrd ignkdk |fknh f} dgnmfgl �ngd njnh�vdk nl � dcji ²±¦¿ º» °ªºÀ
¡¯´¬ª � �rd� kd} djk fj mof qfjedglnmcfjnh �nq�igfujkl� � �ulm nl mrd }ngn}rgnldl �fg mrd
dwn|}hdl cj ×ZÄØ njk ×ÅÁØ luiidlm y mrd� ngd mf � d cjmdg}gdmdk gdhnmced mf lf|d qfjlclmdjm y
qf|}hdw |fknh �nld y mf � d f�mncjdk �gf| mof ×}fllc� h� qfj� cqmcji Ø qfjedglnmcfjnh qfjmdwml �
�rcl cl }ngmcquhngh� f�ecful �fg dwn|}hdl cjefhe cji mrd �qhdngÔqum� jdqdllcm� njk }fllc� ch�
cm� f} dgnmfgl y nl cj ×ZÄØ njk ×ÅÁØ y ordgd jf mgu h� ignkdk |dnjcji cl cjefhedk � �f cm ldd| l
mrnm cm cl dlldjmcnhh� dËucenhdjm mf {gnmvdg Íl qfjqd}m f� nj fgkdgcji lfugqd mf kdÌjd mrdcg
|dnjcji �� ujcedglnh njk dw clmdjmcnh ËunjmcÌ qnmcfj gdhnmced mf n qf| }hdw |fknh �nld y mf � d
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f�mncjdk �� qf|}nmc� chcm� gdlmgcqmdk ujcfj y nl cj ×ÈÁØ � x� qfjmgnlm y mguh� ignkdk fg qf|�
}ngnmced |fknh f} dgnmfgl ngd nqqfujmdk �fg y cj ×ÈÁØ y cj mdg| l f� n }gf�n�chcm� f} dgnmfg » y
nincj gdhnmced mf n qfjlclmdjm qf|}hdw |fknh �nld y gdluhmcji �gf| qf|}nmc� chcm� gdlmgcqmdk
ujcfj �

�rd njnh�lcl f� �|uhmc} hd gdhnmced |fknhcm�� cj ×ÈÁØ qnggcdl fedg lmgncirm�fgongkh� mf qnldl
f� �lmdgdf}m�} cqnh� y fg fmrdg m�} dl f� jfjÔd} clmd| cq | fknhcm�y �� nkkcmcfjnhh� gdlmgcqmcji
mrd |fknh �nld � ×� Ø �� lf|d jfjÔd} clmd| cq fg lmdgdfm�} cqnh qfjedglnmcfjnh �nq�igfujk
, ×� Ø � �rcl cl lmgfjih� gd| cjclqdjm f� ornm od �jfo nl �kf| ncj gdlmgcqmcfj� ×ldd nhlf efj
� cjmdh ×ÂÄÄÅ ØØ � �jlmdnk f� gdlfgmcji mf mrd qfjqd}m f� nj fgkdgcji lfugqd y mrd }gf� hd| f�
cjqfjlclmdjm ldml f� }gf} flcmcfjl �fg |uhmc} hd gdhnmced |fknhcm�y ngclcji cj mrd ��n| ngcmnj
�ngnkfw� fg qnldl f� ��gnqmcqnh �j�dgdjqd� cl nqqfujmdk �fg �� mrd kdÌjcmcfj f� Ô nl�| |dmgcq
Ô �qf|}nmc� chcm� gdlmgcqmdk ujcfj� �

�j hcirm f� fug k clqullcfj od Ìjnhh� onjm mf f�� dqm mf {gnmvdg Íl qhnc| mrnm fj }gcjqc} hdk
igfujkl cm ofuhk jfm � d } fllc� hd mf iced nj njnh�lcl f� ignkdk |fknhcm� cj lmnjkngk }fllc� hd
ofghkl ld| njmcql � {gnmvdgl kdÌjcmcfj f� gdhnmced |fknhcm� cj ×ZÈØ cj �nqm kfdl jfm nhhfo �fg
ignkdk jfmcfjl Ô n }gf} flcmcfj öÛ fg öÛ ñâÜ qf|}nmc� hd o cmr mrd |fknh �nld Ô y njk mrcl | n�
rned � ddj mrd gdnlfj �fg rdg mf cjmgfkuqd mrd qfjqd}m f� ignkdk |fknhcm� cj mdg| l f� n
}ngmcnh fgkdgcji fedg }fllc� hd ofghkl � Edm y nl od rned ngiudk y jf luqr }ngmcnh fgkdg ldd| l mf
� d qnhhdk �fg mf nqqfujm �fg mrd njnh�lcl f� dlldjmcnhh� jfjÔignkdk |fknh f} dgnmfgl gdhnmced
mf cjqfjlclmdjm ×qf|}hdw Ø |fknh �nldl � � rnm od gdnhh� jddk cl nj nqqfujm f� �|uhmc} hd
gdhnmced |fknhcm�� Ô kdnhcji o cmr cjqfjlclmdjm ldml f� }gf} flcmcfjl Ô orcqr qfjmdwmunhh�
gdlmgcqml mrd kf| ncj f� ËunjmcÌqnmcfj �fg mrdld jfjÔignkdk |fknh f} dgnmfgl �

xnldk fj mrdld nllu|}mcfjl mrd mgnkcmcfjnh njnh�lcl cj mdg| l f� ËunjmcÌqnmcfj fedg }fl�
lc� hd ofghkl ×ZÆØ ðßñ �d lmgncirm�fgongkh� dwmdjkdk mf n jfmcfj f� ×mguh� Ø ignkdk | fknhcm� �
�d rned mf kdÌjd n qf|}hdw njk qfjlclmdjm |fknh �nld �� qf|}nmc� chcm� gdlmgcqmdk ujcfj f�
mrd fumqf| dl f� ×qfjmdwmunhh� kdmdg| cjdkØ nqqdllc� chcm� �ujqmcfjl � � ×o Ø 5 � ? ×o Ø � ª � [ ×o Ø�
�rdj y � dlckdl mrd ujcedglnh njk dw clmdjmcnh ËunjmcÌdgl ßæ æ njk ÛâÙ á �fg ñáðáÛÛßïä njk �âÛ�
Ûöåæá fjd rnl mf cjmgf kuqd idjdgnhcvdk ËunjmcÌdgl fedg ×nqqdllc� hd Ø } fllc� hd ofghkl orcqr
qfggdl}fjk mf mrd |dnjcji f� mguh� ignkdk |fknh f} dgnmfgl y luqr nl � ïâåßåæäy dmq �

½±¢² ´¯´±¢¡º¤ ¡¤ ´© ·º´³´¯º» ±° ª
·º´³ ´¯ º» © ±²¡º´�ª² ¤ª¢¯ª¢³ª¤

� rdj od kclqulldk mrd mgnkcmcfjnh njnh�lcl f� qfjkcmcfjnhl cj mdg| l f� | nmdgcnh c|} hcqn�
mcfj cj �dqmcfj Á �Ây od nhgdnk� }gdldjmdk mrd qf|}dhhcji ngiu|djm mrnm ngfld �gf| �do cl Í
ofg� fj nkedg� cnh ËunjmcÌqnmcfj y o rdgd mrd ö÷Ô qhnuld nqml nl n gdlmgcqmced ngiu|djm �fg
mrd nkedg� njnh�vdk nl nj ujldhdqmced idjdgnhcvdk ËunjmcÌdg � � cmr jfjÔujcedglnhh� njk
jfjÔdw clmdjmcnhh� Ëunjmc�� cji nkedg� cnhl n | nmdgcnh c|}hcqnmcfj njnh�lcl f� mrd qfjkcmcfjnh
ofuhk jfm iced ul mrd cjmu cmcedh� nkdËunmd |dnjcji � ×ÈÈØ ofuhk � d qf|}nmc� hd o cmr n ofghk
ordgd |� gff� ujqfjkcmcfjnhh� â÷ Üáñ hdn�l y o rchd ornm ×ÈÈØ gdnhh� |dnjl cl mrnm öñ Ù ßñä
ÛöÜÚßÜöâñÛ çÞáïá ïßöñ �âÚïÛ èâçñ cm cl mrd qnld mrnm |� gff� hdn�l �

×ÈÈØ ��mdj c� cm cl gncjcji |� gff� hdn�l � �do cl ×ÂÄÆÈ �ÂÉØ
�rcl cjlcirm rnl � ddj idjdgnhcvdk cj { gnmvdg ×ÂÄÆÇØ mf mrd njnh�lcl f� �ngd qfjkcmcfjnhl �

xnldk fj mrd njnh�lcl f� �gdhnmced |fknhcm�� qfjkcmcfjnh ldjmdjqdl ngd njnh�vdk nl ×c|} hcq�
cmh� fg dw}hcqcmh� Ø |fknhh� ËunjmcÌdk ldjmdjqdl � mrd ö÷Ô qhnuld nqml nl nj nkkcmcfjnh gdlmgcqmcfj



ÅÆ

fj mrd |fknh �nld y c �d � mfidmrdg o cmr mrd |fknh �nld cm qfjlmcmumdl mrd gdlmgcqmfg ngiu|djm
f� nj fedgm fg c| }hcqcm |fknh f} dgnmfg orcqr mn�dl mrd qfjldËudjm cj cml lqf} d �

� l dwd|}hcÌdk cj ×ÈÊØ y mrd �ngd qfjkcmcfjnh |ulm � d njnh�vdk nl c|}hcqcmh� ËunjmcÌdk ��
mrd jdqdllcm� f} dgnmfg � ×ÈÊnØ cl l�jfj�|ful o cmr mrd fedgmh� ujcedglnhh� ËunjmcÌdk ×ÈÊ� Ø y
�um jfm o cmr ×ÈÊqØ y orcqr dw}gdlldl } fllc� chcm��

×ÈÊØ n � �� � nw odjm mf �fjkfj y rd rnl lddj xci xdj �
� � �� � nw odjm mf �fjkfj y rd lugdh�Ajdqdllngch� rnl lddj x ci xdj �
q � �� � nw odjm mf �fjkfj y rd | cirm rned lddj x ci xdj �

{gnmvdg Íl kdÌjcmcfj f� mrd qfjkcmcfjnh ö÷ � � ÜÞ áñ Ù âèßæ  cl i cedj cj ×ÈÆØ �

×ÈÆØ c � �rd Ìglm }ngm f� mrd ummdgnjqd gdËucgdl fjd y njk fjh� fjd y |fknh �nld njk fjd y
njk fjh� fjd y fgkdgcji lfugqd mf � d qfggdqm �

cc � �� � cl mrd |fknh �nld njk i mrd fgkdgcji lfugqd �fg mrd Ìglm }ngm f� mrd ummdgnjqd y
mrdj �� cl mrd |fknh �nld njk i mrd fgkdgcji lfugqd �fg mrd ldqfjk }ngm f� mrd
ummdgnjqd � �� cl mrnm �ujqmcfj �gf| }fllc� hd ofghkl mf ldml f� }gf} flcmcfjl y luqr
mrnm �fg nj� ofghk o y �� ×o Ø 5 � ×o Ø � 6 } 9 � ×{ ÂÄÇ Â�ÊÇØ

�� ×ÈÇØ cl cjmdg}gdmdk gdhnmced mf nj d} clmd| cq |fknh �nld � njk nj d|}m�y fg �lmdgdfm�}�
cqnh� fgkdgcji lfugqd , cj � y mrd qfjkcmcfjnh o chh � d mgud Ô nqqfgk cji mf ×ÈÆØ njk ×Å ÂØ Ô c�
cm cl ñ áðáÛÛßïä gdhnmced mf mrd �u} knmdk� |fknh �nld � � ×� Ø 5 � ×� Ø � 6� 9 njk mrd fgkdgcji
lfugqd , ×� Ø mrnm ¼ ×� nw rnl lddj x ci xdjØ�

×ÈÇØ �� � nw odjm mf �fjkfj y rnl lddj x ci xdj �

ÃâÚñÜáï÷ ßðÜÚßæ ðâñèöÜöâñßæÛ ngd qrngnqmdgcvdk cj {gnmvdg ×ÂÄÇ Â�ÊÄØ �� mrd �f hhfo cji qfj�
kcmcfjl fj mrd |fknh �nld � njk mrd fgkdgcji lfugqd , �

×ÈÄØ � qfujmdg�nqmunh cl qrngnqmdgcvdk �� nj d| }m� | fknh �nld � njk n mfmnhh� gdnhclmcq
fgkdgcji lfugqd i ×�ornm cl nqmunhh� mrd qnld�Ø �

� l { gnmvdg }uml cm � �� hh }fllc� hd ofghkl cj orcqr mrd njmdqdkdjm � cl mgud ngd fgkdgdk
o cmr gdl} dqm mf mrdcg � dcji | fgd fg hdll jdng mf ornm cl nqmunhh� mrd qnld cj mrd ofghk ujkdg
qfjlckdgnmcfj �� ×{gnmvdg ×ÂÄÇ Â�ÊÄØØ � � qfujmdg�nqmunh qfjkcmcfjnh o chh mrdgd�fgd qf|d fum
mgud c� mrd qfjldËudjm rfhkl cj ßæ æ mrfld ofghkl ordgd mrd njmdqdkdjm cl mgud njk orcqr ngd
qhfldlm mf �ornm cl nqmunhh� mrd qnld� �][

���epd sftqÉ`f `dd`�q�t||{ �}||}� d qe` t�t|{d�d }� g�}p�q`f�t�qpt|n �}���q�}�t|d �� Ù`� �d ghi�mn w{ �`�Ö�� �q�}� }� t vtfq�t| }f�`f }� qe` d`q }� v}dd�w |` �}f|�d �`�q`f`� tf}p�� qe` t�qpt| �}f|� �`v`����b }�qe`�f �}uvtftq��` d�u �|tf�q{ q} qe` t�qpt| �}f|� a ×q �d `���`�q qetq qe` }w  `�q�}�d tbt��dq Ù`� �d � t�t|{d�d }��}���q�}�t|d �� q`fu d }� �}uvtftq��` d�u �|tf�q{ }� �}f|�d �tff{ }�`f q} sftqÉ`f �d t��}p�q a
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�j hcjd o cmr mrd qfjmdwm kd}djkdjm njnh�lcl f� qfjkcmcfjnhl cj �mnhjn�dg ×ÂÄÆÊØ y {gnm�
vdg ×ÂÄÆÇØ lmnmdl }gni| nmcq qfjlmgncjml �fg cjkcqnmced njk lu�� ujqmced qfjkcmcfjnhl � �rd
qfjkcmcfj �fg öñèöðßÜöàá ðâñèöÜöâñßæÛ cl mn�dj fedg �gf| �mnhjn�dg � �cm cl n}}gf}gcnmd mf | n�d
nj cjkcqnmced qfjkcmcfjnh lmnmd| djm fg lu}}flcmcfj fjh� cj n qfjmdwm orcqr cl ðâÙ�ßÜöåæá
o cmr mrd njmdqdkdjm �� � ÛÚåD ÚñðÜöà á ðâñèöÜöâñßæ cl kdÌjdk mf � d }gni| nmcqnhh� odhh�fg|dk
fjh� c� mrd qfjedglnmcfjnh �nq�igfujk mrnm | n�dl u} mrd | fknh �nld cl öñðâÙ�ßÜöåæá o cmr
mrd njmdqdkdjm f� mrd lu�� ujqmced qfjkcmcfjnh ×{ ÂÄÆÇ �ÁÊÆØ �]\

�j {gnmvdg ×ÂÄÇ ÂØ jfjÔd} clmd| cqnhh� |fknhcvdk qfjkcmcfjnhl ×kdfjmcq fg � fuhdmcqØ nl cj
×ÊÉØ ngd njnh�vdk cj mdg| l f� nj d|}m� fg qcgqu| lmnjmcnh |fknh �nld njk n kdfjmcq fg
� fuhdmcq fgkdgcji lfugqd �]] �fhhfo cji ×ÈÆØ y ×ÊÉnØ qnj � d denhunmdk gdhnmced mf n qcgqu|�
lmnjmcnh |fknh �nld � ×� öàáñ ÜÞ á ðöïðÚÙÛÜßñðáÛØ njk n kdfjmcq fgkdgcji lfugqd , ×çÞßÜ öÛ
ðâÙÙ ßñèáè åä æßçØ�]� �rd qfjkcmcfjnh cl mgud cj � c� cj nhh qcgqu| lmnjmcnhh� nqqdllc� hd
ofghkl ordgd � nw o chh �u� n qng y njk o rcqr qf|d qhfldlm mf ornm cl qf| | njkdk �� hno cj
� y � nw }n�l mnwdl �fg cm �

×ÊÉØ n � �� � nw o chh �u� mrcl qng y rd |ulm }n� mnwdl �fg cm �
� � �� � nw rnk �fuirm n qng y rd ofuhk rned mf }n� mnwdl �fg cm �
q � �� � nw gdnhh� hfedk rcl kfi y rd lrfuhk mn�d cm �fg n onh� �

xum mrcjil ngd kc�dgdjm �fg ðâÚñÜáï÷ ßðÜÚßæ kdfjmcq qfjkcmcfjnhl hc�d ×ÊÉ� Ø njk ×ÊÉqØ �
�j fgkdg mf ldhdqm mrd gdhdenjm qfujmdg�nqmunh ofghkl cj orcqr mrd qfjldËudjm |ulm rfhk
o cmr jdqdllcm�y ×ÈÄØ gdËu cgdl mrd fgkdgcji lfugqd mf � d �n mfmnhh� gdnhclmcq fgkdgcji lfugqd
i� y o rcqr cjkuqdl n }ngmcnh fgkdg fj mrd ldm f� nqqdllc� hd ofghkl nl mf mrdcg qf|}ngnmced
lc| chngcm� mf mrd nqmunh ofghk � � cedj ×ÈÆØ mrd qfjkcmcfjnh |ulm � d cjmdg}gdmdk o gm � n Ûöñ� æá
|fknh �nld njk fgkdgcji lfugqd � �rcl rnl mrd ujonggnjmdk qfjldËudjqd mrnm mrd kdfjmcq
|dnjcji qf|}fjdjm f� mrd qfujmdg�nqmunh qfjkcmcfjnhl ×ÊÉ�ÔqØ idml hflm � mrd� ngd }gdkcqmdk
mf � d dËucenhdjm cj |dnjcji mf mrd d} clmd| cqnhh� | fknhcvdk qfujmdg�nqmunhl cj ×Ê Â�ÔqØ �

×Ê ÂØ � � �� � nw rnk �fuirm n qng y rd ofuhk }n� mnwdl �fg cm �
q � �� � nw gdnhh� hfedk rcl kfi y rd ofuhk mn�d cm �fg n onh� �

�m cl jfm } fllc� hd Ô nl �ng nl � qnj ldd Ô mf odn�dj mrd qfjlmgncjm cj ×ÈÆcØ �� nhhfo cji
|uhmc} hd qfjedglnmcfjnh �nq�igfujkl mf ldged nl fgkdgcji lfugqdl nl gfuirh� cjkcqnmdk cj
×ÊÁØ y �� lu�Ô njk lu}dglqgc}mcji mrd | fknh f} dgnmfg �� mrd |fknh �nld njk fgkdgcji
lfugqd ×lØ y gdl} dqmcedh��

���e�d �}���q�}� �}`d �}q t��}p�q �}f �}���}p�q`f�t�qpt| dpw p��q��` �}���q�}�t|d l �e��e �`f` ��d�pdd`��� _qt|�t¡`f ghi�kn gd`` �}}q�}q` �n �
g�n ×� qe` wpq|`f et� �}�` �q l �` �}p|� et�` �}p��  pdq qe` �|p`d �e��e �` �� �t�q �}p�� a

�pq d`` t|d} qe` u}f` f`��`� �}���q�}�d �� sftqÉ`f ghi�in l q} w ` ��d�pdd`� �� _`�q�}� � am a� a���`f` qe` t�t|{d�d �`vtfqd �f}u Ù`� �d � t�t|{d�d }� �`}�q�� �}p�q`f�t�qpt|d l �� vtfq��p |tf w{ qe` ��dq���q�}�w`q�``� ��f�pu dqt�q�t||{ t�� �`}�q��t||{ t��`dd�w|` �}f|�d �� q`fu d }� u }�t| wtd` t�� }f�`f��b d}pf�` a��sftqÉ`f }�q`� tddpu `d t� `uvq{ u}�t| wtd` �}f �}���q�}�t|d a c d d}}� td �` qf{ q} �`f��{ qe�d tddpuvq�}�w{ �}�d��`f��b vf`dpvv}d�q�}�t| }f t�tve}f�� �tqt l �q �d `���`�q qetq qe�d �t��}q w ` f�beq a �{ �}�qftdq l qe`d`tdv `�qd }� qe` u `t���b }� �}���q�}�t|d tf` �}ff`�q|{ t��}p�q`� �}f w{ _qt|�t¡`f �d ghi�kn t�t|{d�d �� q`fu d }�qe` d`|`�q�}� }� `v �dq`u ��t||{ t��`dd�w |` �}f|�d �f}u � �qe �� }f }pqd��` qe` b��`� �}�q`�qpt| wt�¡bf}p�� a
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� n qcgqu| lmnjmcnh |fknh �nld y , n mfmnhh� gdnhclmcq njk , ê n kdfjmcq fgkdgcji
lfugqd njk � � ×� Ø 5 � ×� Ø � 6� 9

�� od nhhfo �fg |uhmc} hd fgkdgcji lfugqdl y od guj cjmf lf|d �cjk f� }gf}fgmcfj }gf� hd| �
�rcl cl chhulmgnmdk �� ×ÊZØ � �n�d ×ÊZnØ mf � d mgud � cj nhh qfujmdg�nqmunh y �um | nw c| nhh�
lc| chng ofghkl o rdgd � nw �u�l n qng y rd o chh jfm }n� mnwdl �fg cm Ô mrnm Íl � nw � �j luqr
n qfjmdwm y lmchh ×ÊZ� Ø lrfuhk �d enhck � �j nhh luqr | nwc| nhh� lc| chng ofghkl ordgd rd �u�l
n qng njk gd�uldl mf }n�y � nw cl n�mdg nhh âåæö� áè mf kf lf � Edm y c� mrd | fknh �nld cl mf � d
fgkdgdk ogm � åâÜÞ n gdnhclmcq njk n kdfjmcq fgkdgcji lfugqd y o rnm ofuhk cm qf| d kfoj mf y
njk ofuhk cm hcqdjld mrd qfjqhulcfj mrnm ¼ ×� ßý � ßäÛ Üßý áÛØ rfhkl o cmr jdqdllcm�Õ

×ÊZØ n � �� � nw rnk �fuirm n qng y rd ofuhk jfm }n� mnwdl �fg cm �
� � �� � nw rnk �fuirm n qng y rd ofuhk rned mf }n� mnwdl �fg cm �

�n�dj cj clf hnmcfj y mrd kc�dgdjm fgkdgcji lfugqdl cjkuqd k c�dgdjm fgkdgcjil fjmf mrd |fknh
�nld � nqqfgkcji mf mrd fedgnhh lc| chngcm� f� ofghkl y Ô ¼ rfhkl o cmr jdqdllcm�y orchd nqqfgkcji
mf ornm cl �| flm ckdnhh�� kd| njkdk �� hno y ¼ kfdl � � cw cji u} mrdld kc�dgdjm fgkdgcji
qgcmcdgcn ofuhk hdnk ul cjmf ldgcful }gf� hd| l � �� n }ngmcnh fgkdg odgd kdÌjdk nqqfgkcji mf
lf|d �qf|�cjdk� fgkdgcji lfugqd y cm ofuhk jfm � d qhdng nj�|fgd Ô dl} dqcnhh� �fg ignkdk
|fknhl Ô orcqr �cjkl f� fgkdgcji qgcmdgcn ngd }gdenhdjm cj � ukicji lf|d ofghk � ê nl |fgd
fg hdll lc| chng mf mrd nqmunh ofghk mrnj lf|d fmrdg ofghk � êê � xum |fgd c|}fgmnjmh�y od
qfuhk jdedg edgc�� ×ÊZ� Ø cj mrd qfjmdwm f� ×ÊZnØ fj mrd �nlcl f� n lcjihd ×qf|�cjdkØ fgkdgcji
lfugqd � �j mrd ln|d on�y cm ofuhk jfm � d } fllc� hd mf nqqfujm �fg mrd qfjmgnlm cj ×ÊÅ Ø cj
mdg| l f� mgumr qfjkcmcfjl �

×ÊÅ Ø n � �� � nw rnk �fuirm n qng y rd ofuhk � d nhhfodk mf }n� mnwdl �fg cm Ô njk rd ofuhk
kf lf �

� � �� � nw rnk �fuirm n qng y rd ofuhk rned mf }n� mnwdl �fg cm Ônjk rd | cirm kf lf �

�c| chng }gf� hd| l ngcld fjqd od rned n qhfldg hff� nm mrd njnh�lcl f� cjkcqnmced kdfjmcq
qfjkcmcfjnhl � xdlckdl ×ÊÈnØ njk ×ÊÈ� Ø y o rcqr {gnmvdg icedl nj njnh�lcl cj mdg| l f� n qcg�
qu| lmnjmcnh |fknh �nld � njk n kdfjmcq fgkdgcji lfugqd , y nl cjkcqnmdk cj ×ÊÊnÔ� Ø y mrdgd
ngd �ugmrdg m�} dl f� kdfjmcq qfjkcmcfjnhl y luqr nl ×ÊÈqÔkØ y orcqr ngd fedgmh� ËunjmcÌdk ��
nj ×d} clmd| cqØ } fllc� chcm� f} dgnmfg y �um kc�dg o cmr gdl} dqm mf kdfjmcq |fknh �fgqd �

×ÊÈØ n � �� � nw lmn�l o cmr rcl �gnjk| n y rd cl nhhfodk mf mn�d mrd kfi �fg n onh� �
� � �� � nw lmn�l o cmr rcl �gnjk| n y rd |ulm mn�d mrd kfi �fg n onh� �
q � �� � nw lmn�l o cmr rcl �gnjk| n y rd | cirm � d nhhfodk mf mn�d mrd kfi �fg n onh� �
k � �� � nw lmn�l o cmr rcl �gnjk| n y rd | cirm rned mf mn�d mrd kfi �fg n onh� �
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�rdgd cl jf } fllc� hd njnh�lcl f� ×ÊÈqÔkØ �� uld f� n lcjihd ×d} clmd| cqnhh� �nldkØ]� |fknh
f} dgnmfg njk n kdfjmcq fgkdgcji lfugqd � �m ldd| l |fgd nkdËunmd mf �f hhfo mrd lug�nqd hcj�
iuclmcq �fg| njk mn�d mrdld qfjkcmcfjnhl nl d} clmd| cqnhh� |fknhcvdk y o cmr nj d|�dkkdk
kdfjmcq |fknh f} dgnmfg cj mrd qfjldËudjm qhnuld � ×ÊÈqÔkØ qfuhk mrdj � d njnh�vdk nl cj
×ÊÊqÔkØ y gdl} dqmcedh�� zdgd y mrd qfjkcmcfjnh njmdqdkdjm gdlmgcqml mrd d} clmd| cq | fknh �nld
� f� mrd fedgm }fllc� chcm� f} dgnmfg � �rd d|�dkkdk }fllc� chcm� fg jdqdllcm� f} dgnmfg cl denh�
unmdk gdhnmced mf mrd u} knmdk |fknh �nld � � Ô mrdgd�� qfjlmgncjcji mrd ËunjmcÌqnmcfj mf
gnjid fedg ofghkl ordgd � nw lmn�l o cmr �gnjk| n Ô y �um jfo gdlmgcqmdk �� lf|d kdfjmcq
fgkdgcji lfugqd , �]�

×ÊÊØ n � �âÛÛöåæá31 Ì  
� � ñ áðáÛÛßïä31 Ì  
q � �âÛÛöåæáÍ1 Ì Ý � âÛÛöåæá31 �  ã
k � �âÛÛöåæáÍ1 Ì Ý ñ áðáÛÛßïä31 �  ã

� nj d}clmd| cq |fknh �nld y , n kdfjmcq fgkdgcji lfugqd njk � � ×� Ø 5 � ×� Ø � 6� 9
xum c� od nqqd}m ×ÊÊqÔkØ nl nj n}}gf}gcnmd njnh�lcl f� ×ÊÈqÔkØ y cm cl lmgncirm�fgongk mf

Ëudlmcfj mrd njnh�lcl f� ×ÊÈnÔ� Ø �� ×ÊÊnÔ� Ø � �cjqd �ngd qfjkcmcfjnhl ngd mf � d njnh�vdk nl
c|} hcqcmh� ËunjmcÌdk �� n ujcedglnh �gdËudjq� fg |fknh f} dgnmfg y �� njnhfi� cm cl } hnulc� hd
mf nllu|d nj c|}hcqcm ×d} clmd| cqØ jdqdllcm� f} dgnmfg mf mn�d lqf} d fedg mrd fedgm kdfjmcq
|fknh cj mrd qfjldËudjm qhnuld nl cjkcqnmdk cj ×ÊÆnÔ� Ø �

×ÊÆØ n � ñ áðáÛÛßïä1 � Ý �âÛÛöåæá31 �  ã
� � ñ áðáÛÛßïä1 � Ý ñ áðáÛÛßïä31 �  ã
q � �âÛÛöåæá1 � Ý �âÛÛöåæá31 �  ã
k � �âÛÛöåæá1 � Ý ñ áðáÛÛßïä31 �  ã

� nj d}clmd| cq |fknh �nld y , n kdfjmcq fgkdgcji lfugqd njk � � ×� Ø 5 � ×� Ø � 6� 9
�j �nqm y od qnj nkk mrd ujcedglnhh� Ëunjmc�� cji nkedg� ñáðáÛÛßïöæä ×fg ßæç ßäÛØ mf ×ÊÈnÔ� Ø

o cmrfum qrnjicji mrdcg | dnjcji ×ÊÇØ �
×ÊÇØ n � �� � nw lmn�l o cmr rcl �gnjk| n y rd cl ×jdqdllngch� Ø nhhfodk mf onh� mrd kfi �

� � �� � nw lmn�l o cmr rcl �gnjk| n y rd ×jdqdllngch� Ø |ulm onh� mrd kfi �
�rdld f�ldgenmcfjl hdnk ul mf mrd qfjqhulcfj mrnm mrdgd ngd cj �nqm jf mgu h� èáâñÜöðßæ æä

Ù âèßæö� áè ö÷Ô qfjkcmcfjnhl �]� �jlmdnk od nllu|d qfjkcmcfjnhl o cmr n kdfjmcq |fknh f} dgnmfg
��Õ` � �|| }�q`� pd` qe` q`fu á) óëçáô óúl ��q`��`� q} �}�`f t|d} �t�qpt| t�� ��f�pu dqt�q�t| u }�t|�q{l ���}�qftdq � �qe äðäÎá) óëçáô óú g�`}�q�� l w }p|`q�� `q� an u }�t|�q{a���e`f` �d t� }v`� �p`dq�}� f`btf���b qe` f`|tq���Étq�}� }� qe` `uw`��`� u}�t| }v `ftq}f q} qe` u}�t|wtd` J Ì a Õ` � �|| �}u ` q} ��d�pdd qe�d tdv `�q u}u`�qtf�|{a��9}q` qetq �etq �}ff`dv}��d q} t qfp|{ �`}�q��t||{ wtd`� �}���q�}�t| �t� }�|{ w` `�vf`dd`� w{ pd` }� t�t�  p��q � ��dq`t� }� t� óï��|tpd` � l �e��e dv `���`d qe` f`|`�t�q �`}�q�� wt�¡bf}p�� �}�q`�q �

g�n t a ×u �p���dupd �tf� u t� ¡`�� z ���Â`�d�e `dd`� aÏ�p��e�dqd u t{ �}q `tq w ``� a�w a ×u ×d|tu �tf� u t� ¡`�� _�e�`��`Â`�d�e `dd`� aÏ< }d|`u d u t{ �}q `tq v}f� a�� a ×u �ef�dq`�qpu �tf� u t� �f`�qtbd ¡`�� �|`�d�e `dd`� aÏ�ef�dq�t�d u t{ �}q `tq u `tq }� �f��t{a�
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cj mrd qfjldËudjm qhnuld mf � d njnh�vdk mrgfuirfum cj mdg| l f� nj c|}hcqcm fg dw} hcqcm
d} clmd| cqnhh� ×fg qcgqu| lmnjmcnhh� Ø �nldk | fknh f} dgnmfg � �rd kdfjmcq |fknh nkedg� cl
mrdj mf �d njnh�vdk o cmrcj mrd lqf} d f� mrd �rcirdg� d} clmd| cq |fknh f} dgnmfg �]+

�dm ul jfo gdqfjlckdg cj |fgd kd}mr mrd njnh�lcl f� kdfjmcq qfjkcmcfjnhl nqqfgkcji mf
mrd gde cldk hficqnh �fg| l cj ×ÊÆØ ���

�f mrcl djk od o chh uld dwn|}hd ×ÊÄØ y ordgd od nllu|d mrd � ugckcqnh qfjmdwm mf � d icedj ��
�áïÙ ßñ Üßý æßç y orcqr }gdlqgc� dl mrnm ßñä � áïÛâñ çÞâ âçñÛ ß ðßï ßñè öÛ ñâÜ Þßñèöðß�� áè
çöæ æ Þ ßàá Üâ �ßä Üßý áÛy orchd � áâ� æá çÞâ âçñ ß ðßï åÚÜ ßïá Þßñèöðß�� áè Ù ÚÛÜ ñâÜ�

×ÊÄØ n � �� � nw rnk �fuirm n qng y rd ofuhk rned mf }n� mnwdl �
� � ñ áðáÛÛßïä3 �/  1 � �/   Ý ñ áðáÛÛßïä3 � �/ �  1 � �/ �    ã

� ×� Ø mrd d|}m� |fknh �nld y , ×� Ø n gdnhclmcq njk , ê ×� ê Ø n kdfjmcq fgkdgcji lfugqd
njk � � ×� Ø 5 � ×� Ø � 6� 9

�qqfgkcji mf mrd hficqnh �fg| cj ×ÊÄ� Ø mrd jdqdllcm� f} dgnmfg f� mrd qfujmdg�nqmunh qfj�
kcmcfjnh ËunjmcÌdl fedg ofghkl � ê ordgd � rfhkl mgud y njk o rcqr ngd |flm lc| chng mf mrd
nqmunh ofghk � y nqqfgkcji mf mrd }ngmcnh fgkdg cjkuqdk �� mrd �mfmnhh� gdnhclmcq fgkdgcji
lfugqd , ×� Ø� � �� mrd qfjmdwm kf dl jfm lmnmd fmrdgo cld y od nllu|d mrnm mrfld �| nwc| nhh�
lc| chng� ofghkl � ê ngd ofghkl ordgd � nw cl jfm n rnjkcqn}}dk } dglfj � � hh f� mrdld ofghkl
� ê |ulm edgc�� mrd d|�dkkdk �fg|uhn ñáðáÛÛßïä3 � �/ �  1 � �/ �  ¼ y ordgd od mn�d , ê ×� ê Ø mf qfjlmcmumd
mrd kdfjmcq fgkdgcji lfugqd �� ?

�l n Ìglm f}mcfj y od qfuhk qrffld mrd | fknh �nld � ê ×� ê Ø f� mrd d|�dkkdk kdfjmcq f}�
dgnmfg mf � d mrd áÙ� Üä Ù âèßæ åßÛá� �j d|}m� qfjedglnmcfjnh �nq�igfujk cl y nqqfgkcji
mf {gnmvdg y �mrd �ujqmcfj orcqr nllcijl mf dedg� ofghk mrd d| }m� ldm� �f� }gf} flcmcfjl�
×{gnmvdg ×ÂÄÄ Â�ÊÅÈØØ � xum mrdj mrd d|�dkkdk jdqdllcm� f} dgnmfg o chh gnjid fedg mrd ldm
� � ê ×� ê Ø y mrd djmcgd ldm f� ofghkl � �|fji mrdld ofghkl mrdgd ngd qdgmncj h� ofghkl ordgd
� nw fojl n qng y �um nhlf fmrdgl ordgd rd kf dlj Ím y luqr mrnm nj fgkdgcji cjkuqdk �� , ê ×� ê Ø
o chh jfm gdlmgcqm mrd ËunjmcÌ qnmcfj mf gnjid fedg ofghkl ordgd � nw o chh }n� mnwdl �

�j mrd fmrdg rnjk y c� od qrffld � ê ×� ê Ø mf qfggdl} fjk mf n ÷ ßðÜÚßæ fg ÜâÜßæ æä ïáßæöÛÜöð
Ù âèßæ åßÛáy o rcqr }gfeckdl dedg� }gf} flcmcfj mrnm rfhkl mgud cj � ê y mrd |fknh �nld o chh
� d gdlmgcqmdk mf ofghkl o rdgd � nw fo jl n qng ×lcjqd mr cl cl mgud �� ecgmud f� mrd rcirdg
qfjkcmcfjnhØ � xum lcjqd � ê ×� ê Ø djqfkdl dedg� }gf} flcmcfj mrnm rfhkl cj � ê y mrd cjmdgldqmcfj
� � ê ×� ê Ø o chh gdluhm cj mrd lcjihdmfj ldm 6� ê 9 � � �d � ¼ o chh � d edgcÌdk �� Á3� �/ �  1 � �/ �   cggdl} dqmced
f� mrd fgkdgcji lfugqd y c� ¼ rfhkl cj � ê � �fo y c� � ê cl n ×| nwc| nhh� lc| chngØ ofghk ordgd
� nw fo jl n qng �um kf dlj Ím }n� mnwdl ×c �d � ordgd � nw kclf� d�l mrd hno lØ y mrd d|�dkkdk
ËunjmcÌqnmcfj o chh jfm luqqddk �

�d ngd mrdj hd�m o cmr mof �ugmrdg f}mcfjl � ×cØ �d qfuhk qrffld � ê ×� ê Ø nl ß ðöïðÚÙÛÜßñÜößæ
Ù âèßæ åßÛáy orcqr lrfuhk qf|}gcld mrfld �nqml mrnm ngd cj lf| d on� fg fmrdg ïáæáàßñÜ �fg
mrd kdfjmcq qfjldËudjm y c �d mrd Ëudlmcfj mf kdqckd ordmrdg � nw rnl mf }n� mnwdl � �fg ×ÊÄØ
mrcl ðöïðÚÙÛÜßñÜößæ �nq�igfujk qfjmdwm lrfuhk qf|}gcld ofghkl o rdgd � nw fojl n qng ßñè

�,z`�t|| t|d} }pf ��d�pdd�}� }� �`}�q�� �}p�q`f�t�qpt|d �� _`�q�}� � a� a� a�.�`f` × w `�`�qq`� �f}u e`|v w{ ?�` Ð �uu`fu t�� a�^Õ` �}||}� }pf �}��`�q�}� }� dpwd�f�w ��b qe` u}�t| wtd` t�� dpv`fd�f�w ��b qe` }f�`f��b d}pf�` a
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öÛ ñâÜ Þßñèöðß�� áè� ~enhunmcfj gdhnmced mf mrd kdfjmcq fgkdgcji lfugqd , ê ×� ê Ø o chh mrdj edgc��
mrnm cj nhh mrd |flm �ckdnh� f� mrdld ofghkl y � nw rnl mf }n� mnwdl �

� rchd nm Ìglm lcirm mrcl lf humcfj ldd| l }gf| clcji y cm gd| ncjl lf|dornm |�lmdgcful rfo
mf idm nm mrd n}}gf}gcnmd ðöïðÚÙÛÜßñÜößæ |fknh �nld � �j }ngmcquhng mrd gdlmgcqmcfj mf ofghkl
ordgd � ßý öÛ ñâÜ Þßñèöðß�� áè cl cj mrd idjdgnh qnld mf � d qn}mugdk cj mdg| l f� n �lmdgdfm�}�
cqnh� fg �gdnhclmcq� fgkdgcji lfugqd � �dedgmrdhdll mrd njnh�lcl lmn�l cj mrd l} cgcm f� {gnmvdg Íl
idjdgnh nqqfujm y orcqr rfhkl mrnm mrd qfjmdwmunh �nq�igfujkl mrnm djmdg cjmf mrd njnh�lcl
f� | fknh f} dgnmfgl ngd qfjmdwmunhh� kdmdg| cjdk y njk mrul mf n qdgmncj dwmdjm ujgdlmgcqmdk y
fg eniud �

×ccØ � l nj nhmdgjnmced y od qfuhk qrffld mrd d|�dkkdk |fknh �nld � ê ×� ê Ø mf � d �njn}rfgcq�
mf mrd u} knmdk |fknh �nld � � ×� Ø f� mrd qfjkcmcfjnh Íl f} dgnmfg y nl od kck cj ×ÊÆØ � � ê ×� ê Ø 5� � ×� Ø � �rcl o chh i ced ul ofghkl ordgd � nw fojl n qng y mf � d fgkdgdk �� ornm cl mrd gdhdenjm
mnw hno cj mrdld ofghkl y , ê ×� ê Ø ×orcqr cj mrcl dwn|}hd lrfuhk � d ckdjmcqnh mf mrd kdfjmcq
�nq�igfujk qfjmdwm f� mrd nqmunh ofghk � Ø � Edm y ornm cl | cllcji rdgd cl mrd nkkcmcfjnh
gdhnmce cvnmcfj mf �| nw c| nhh� lc| chng� y fg ñâïÙ ßæ ofghkl y orcqr �fg mrd denhunmcfj f� mrd
qfjkcmcfjnh cl cjkuqdk �� mrd �gdnhclmcq fgkdgcji lfugqd� � �rul y cm o chh jfm � d edgcÌdk y o cmr
jdqdllcm�y mrnm � nw o chh rned mf }n� mnwdl � zd | cirm n�mdg nhh � d n rnjkcqn}} dk } dglfj ��[

�fmd rfodedg mrnm mrcl | cllcji gdlmgcqmcfj mf | nw c| nhh� lc| chng ofghkl qfu hk �d djlugdk
�� n lhcirmh� kc�dgdjm njnh�lcl f� ×qfujmdg�nqmunh njk cjkcqnmcedØ qfjkcmcfjnhl Ô jfm cj mdg| l
f� �ignkdk | fknhcm�� y �um cj mdg| l f� qf|}nmc� chcm� gdlmgcqmdk ujcfj ×ldd } � ÅÁØ � �j mrcl
ldmmcji n qfjkcmcfjnh ofuhk � d cjmdg}gdmdk gdhnmced mf n �nqmunh fg qcgqu| lmnjmcnh | fknh �nld
mrnm cl | nw c| nhh� qfjlclmdjm o cmr mrd ×} fllc� h� qfujmdg�nqmunhØ njmdqdkdjm � y njk orcqr cj
nkkcmcfj qfjmncjl nl | nj� nllu| }mcfjl nl } fllc� hd Ô | ncjmncjcji qfjlclmdjq� Ô f� çÞßÜ öÛ
ðâñÛöèáïáè Üâ åá ÜÞ á ñâïÙ ßæ ðâÚïÛá â÷ áàáñÜÛ� �j luqr nj njnh�lcl mrd rcirdg f} dgnmfg Íl |fknh
�nld cl n}}gf}gcnmd mf dlmn� hclr mrd | fknh �nld f� mrd d|�dkkdk kdfjmcq ËunjmcÌ qnmcfj ��\

�fo jfmd mrnm fj mrcl hnmmdg njnh�lcl od idm cjmf kcÇ qu hmcdl o cmr dwn|}hdl hc�d ×ÆÉØ � zdgd
od qnjjfm nllu|d mrd |fknh �nld f� mrd d|�dkkdk kdfjmcq f} dgnmfg mf � d ckdjmcqnh mf mrd
qfjkcmcfjnh Íl ×u} knmdkØ |fknh �nld � �rd u} knmdk |fknh �nld f� mrd qfjkcmcfjnh kdmdg| cjdl
ofghkl ordgd � nw kfdl jfm }n� mnwdl �fg rcl qng � �n�cji mrcl |fknh �nld mf qfjlmcmumd mrd
|fknh �nld f� mrd kdfjmcq Þßàá Üâ Ô o cmr nkkcmcfjnh gdlmgcqmcfj mf ornm mrd hno kd| njkl
Ô o chh mrdgd�fgd jfm edgc�� mrnm rd cl f� hcidk mf }n� mnwdl � �m � dlm cm qf|dl fum mrnm mrd
�nchc� o chh rned mf }nll �

×ÆÉØ �� � nw rnk gd�uldk mf }n� mnwdl y rd ñ áàáïÜÞ áæáÛÛ ofuhk rned rnk mf }n� mnwdl �

xum od nhgdnk� jfmdk y cj �dqmcfj Á �Á �Á y mrnm luqr dwn|}hdl ngd lf|dornm } dquhcng cj mrnm
mrd� kd}djk fj nkkcmcfjnh | nmdgcnh y luqr nl ñáàáïÜÞ áæáÛÛ cj ×ÆÉØ y fg mrd uld f� nj áàáñ�ö÷
qfjkcmcfjnh y nl cj ×Æ Â� Ø � �rd gdl} dqmced ldjmdjqdl ngd dwmgd|dh� fkk fjqd mrdld dw}gdllcfjl
ngd f| cmmdk ×ÆÂqØ � �m hdnlm �fg mrd áàáñ� ö÷ qfjkcmcfjnh fjd qnj ngiud mrnm cm gdËucgdl n
lf|do rnm kc�dgdjm njnh�lcl f� mrd d|�dkkdk kdfjmcq |fknh � � rchd �fg jfg| nh qfjkcmcfjnhl
mrd kd�nuhm nllu|}mcfj cl mrnm mrd qfjldËudjm cl qnulnhh� kd} djkdjm fj mrd njmdqdkdjm y �fg
mrd áàáñ�ö÷ qfjkcmcfjnh mrcl cl jfm mrd qnld � cml ld| njmcql cj �nqm lmnmdl mrnm mrd qfjldËudjm

���e` tfbpu `�q �tff�`d }�`f q} �����tq��` �`}�q�� �}p�q`f�t�qpt|d l �e��e }� }pf �}�q`�q�}� updq t|d} w `f`dqf��q`� q} �pt�q��{ }�`f äðæô ãàl }f Êd�u �|tfË �}f|�d w{ pd` }� t� }f�`f��b d}pf�` �� sftqÉ`f �d �ftu `�}f¡ a��Õ` � �|| tfbp` �}f t� t�t|{d�d t|}�b qe`d` |��`d �� _`�q�}� � aha� a
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cl qnulnhh� öñèá� áñèáñ Ü f� mrd njmdqdkdjm ��]
�rcl od qfuhk uld nl n |fmcenmcfj mf lmcq� o cmr mrd njnh�lcl }gf}fldk n�fed �fg mrd

�ulunh� kdfjmcq qfjkcmcfjnhl luqr nl ×Æ ÂnØ y c �d � mf qfjlmgncj mrd d|�dkkdk |fknh �nld mf
� d ckdjmcqnh mf y fg �njn}rfgcqnhh� kd}djkdjm� fj mrd rcirdg f} dgnmfg Íl u}knmdk |fknh �nld
×� ê ×� ê Ø 5 � � ×� ØØ y orchd �fg mrd l} dqcnh qnld f� mrd kdfjmcq áàáñ�ö÷ qfjkcmcfjnh cj ×Æ Â� Ø od
qnj qrffld mrd jfjÔu} knmdk |fknh �nld ×� ê ×� ê Ø 5 � ×� ØØ mf gdlmgcqm mrd d|�dkkdk | fknh �

×Æ ÂØ n � �� �dlld rnk gf�� dk mrd �nj� y rd ofuhk rned mf if mf � nch �
�djj �dlld kcd xnj� nulidgnu�m r pnmmd y Ù �ÚÑ Üá dg cjl �d� pnjijcl idrdj �

� � K àáñ ö÷ �dlld rnk gf�� dk mrd �nj� y rd lrfuhkj Ím rned kfjd lf �
þ áæåÛÜ ç áññ �dlld kcd xnj� nulidgnu�m r pnmmd y r pnmmd dg dl j cqrm muj è �Úï÷ áñ�

q � û �� �dlld rnk gf�� dk mrd �nj� y rd ofuhk rned �ddj f� hcidk jfm mf gf� mrd �nj� �
û �djj �dlld kcd xnj� nulidgnu�m r pnmmd y r pnmmd dg dl jcqrm muj è �Úï÷ áñ�

� l qnj � d lddj �� on� f� ×ÆÁnØ y nj d|}m� |fknh �nld o chh jfm kf y lcjqd mrd kdfjmcq
f} dgnmfg cl mf � d gdlmgcqmdk mf ofghkl ordgd � nw fojl n qng njk cl jfm rnjkcqn}} dk cj
fgkdg mf kdgced mrnm rd cl ×jdedgmrdhdllØ f� hcidk mf }n� mnwdl �

�d o chh cjedlmcinmd mrdld dwn|}hdl nincj cj �dqmcfj Å �Â�Å y o rdgd od o chh ngiud mrnm Ô icedj
mrd l} dqcnh ld| njmcql f� mrd áàáñ�ö÷ qfjkcmcfjnh Ô mrd d|�dkkdk | fknh �nld cl njn}rfgcq
jfm mf mrd Ú�èßÜáè |fknh �nld f� mrd qfjkcmcfjnh y �um mf mrd ñâñ�Ú�èßÜáè |fknh �nld y orcqr
cj mrd l} dqcnh qnld f� ×ÆÁnØ o chh qfjlclm f� ofghkl ordgd � nw fo jl n qng ×njk orcqr o chh
� d nkkcmcfjnhh� gdlmgcqmdk �� mrd d|�dkkdk ËunjmcÌdg mf �jfg| nh� ofghkl ordgd rd cl jfm
rnjkcqn}} dkØ � �rd njnh�lcl o chh mrdj jfm fjh� nqqfujm �fg ×ÆÁnØ y �um nhlf �fg mrd fkkcm� f�
×ÆÁ� Ø �

×ÆÁØ n � � nw rnl � fuirm n qng �
~edj c� rd gd�uldk mf }n� mnwdl y rd ofuhk Þßàá Üâ kf lf �

� � � nw rnl � fuirm n qng �
û �� rd gd�uldk mf }n� mnwdl y rd ofuhk Þßàá Üâ kf lf �

xd�fgd qfjqhukcji mrcl kclqullcfj f� kdfjmcq qfjkcmcfjnhl od onjm mf gncld fjd Ìjnh cllud y
orcqr cl f� lf|d c|}fgmnjqd cj hcirm f� mrd b�� njnh�lcl od o chh }gf} fld �fg ×|uhmc} hd Ø
gdhnmced |fknhcm� njk kdfjmcq qfjkcmcfjnhl �

xfmr f� mrd nhmdgjnmced njnh�ldl od nggcedk nm y ×cØ njk ×ccØ y lmchh lu�dg �gf| mrd }gf� hd|
od nhgdnk� |djmcfjdk cj �dqmcfj Á �Á �Á � nj� kdfjmcq qfjkcmfjnh ö÷ Â ÜÞ áñ Å ordgd Â c|}hcdl Å
o chh qf|d fum mgud y dedj c� Å cl jfm �}gdlqgc� dk� �� mrd kdfjmcq fgkdgcji lfugqd , ê cjefhedk �

� l n }fllc� hd lfhumcfj mf mr cl idjdgnh }gf� hd| fjd qfuhk qfjqdced f� cjmdg}gdmcji mrd
d|�dkkdk |fknh f} dgnmfg nl gdhnmced mf n èáâñÜöð Ù âèßæ åßÛáy cjlmdnk f� ulcji mrd kdfjmcq
qfjmdwm nl mrd fgkdgcji lfugqd � �rcl |fed ofuhk jfm fj h� nefck mrdld qfujmdgcjmu cmced gd�
luhml y �um nhlf l|ffmrh� nqqfujm �fg dwn|}hdl hc�d ×ÆÉØ njk ×ÆÁØ � �� cj ×ÆÉØ mrd d|�dkkdk
|fknh �nld � ê ×� ê Ø kdmdg| cjdl ornm cj � ê ×o rdgd � nw cl jfm rnjkcqn}}dk njk fojl n qngØ

�� _`` ` ab a �}� ���q`| ghii�n a
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cl kd| njkdk �� �dg| nj mnw hno y cm �f hhfo l jdqdllngch� mrnm rd rnl mf }n� mnwdl y orchd cm
kf dlj Ím �f hhfo mrnm rd rnl n qng Ô mr cl o chh jfm � d }gdlqgc� dk �� mrd mnw hno l cj � ê � �c| chngh�
�fg ×ÆÁØ y ordgd mrd rcirdg f} dgnmfg ËunjmcÌdl fedg ofghkl � ê ordgd � nw fojl n qng �um
kf dlj Ím }n� mnwdl � �incj mrd kdfjmcq |fknh �nld � ê ×� ê Ø nqqdllc� hd �gf| mrdld ofghkl o chh
jdqdllngch� }gdlqc� d mrnm � nw Ô jdedgmrdhdll Ô rnl mf }n� mnwdl �

�rd gdnlfjl o r� od gd� dqm nj njnh�lcl nhfji mrdld hcjdl ngd mof�fhk �
� cglm y i cedj mrnm qfjmdwmunh �nq�igfujkl ngd kdÌjdk nl ldml f� }gf} flcmcfjl y mrd kdfjmcq

qfjmdwm � ê ×� ê Ø cj mrd dwn|}hdl � ulm qfjlckdgdk |ulm qfjlclm ×nm hdnlmØ f� mrd }gf} flcmcfj¼ qfggdl} fjkcji mf � ßý �ßäÛ Üßý áÛ� mrcl cl ornm cl kd| njkdk cj ofghkl hc�d � ê � xum cm gd�
| ncjl lf|dornm |�lmdgcful rfo fjd lrfuhk idm nm luqr n kdfjmcq �nq�igfujk qfjmdwm � �j
cjmgf kuqcji dwn|}hdl ×ÊÄØA ×ÆÉØ od rned kdÌjdk mrd gdhdenjm kdfjmcq �nq�igfujk qfjmdwm
qfggdl}fjkcji mf �áïÙ ßñ Üßý æßç cj mdg| l f� qfjkcmcfjnh nlldgmcfjl � �÷ ÛâÙ áâñ á âçñÛ ß ðßï
ßñè öÛ ñâÜ Þßñèöðß�� áè� Þá Ù ÚÛÜ �ßä Üßý áÛ" �÷ ÛâÙ áâñá âçñÛ ß ðßï ßñè öÛ Þßñèöðß�� áè� Þá
Ù ÚÛÜ ñâÜS

�cjqd { gnmvdg Íl mrdfg� dw}hcqcmh� nhhfo l �fg mrd hcjiuclmcq qfjmdwm mf dlmn� hclr qfjedgln�
mcfjnh �nq�igfujk qfjmdwml y fjd lrfuhk mn�d mrd }gf} flcmcfjl mrnm | n�d u} mrd gdhdenjm
kdfjmcq �nq�igfujk qfjmdwm Ò ×� Ø mf qfjlclm � ulm f� luqr ðâñèöÜöâñßæ }gf} flcmcfjl � �j �nqm y cm
cl cjqfjqdcen� hd mrnm � ugck cqnh mdwml iced hclml f� }ngmcquhng cjkce ckunhl mrnm rned mf }n� luqr
njk luqr nj n|fujm f� mnwdl � �ugmrdg y nl jfmdk cj �dqmcfj Á �Á �Á y cj qnldl f� qfjkcmcfjnh
f� hcinmcfj y luqr nl ×ÊÄØÔ ×ÆÁØ y mrd njmdqdkdjml f� kdfjmcq qfjkcmcfjnhl mn�d ul mf ofghkl � ê
ordgd mrd �hno l� }gdenchcji cj � ngd lmchh cj �fgqd � �rul y od edg� |uqr }gd�dg nj njnh�lcl
f� mrd kdfjmcq qfjkcmcfjnhl ×ÆÉØ njk ×ÆÁØ o rdgd mrd kdfjmcq �nq�igfujk qfjmdwm , ê ×� ê Ø cl
ckdjmcqnh mf mrd ðâñèöÜöâñßæ hno l Ò ×� Ø }gdenchcji cj � � xum mrdj y gdlmgcqmcji mrd d|�dkkdk
f} dgnmfg mf mrcl kdfjmcq |fknh �nld ßæâñá kfdl f� qfugld jfm iced ul mrd kdlcgdk gdlu hml �

� cjnhh� Ô qfjqdkcji mrd } fllc� chcm� mrnm mrd kdfjmcq qfjmdwm qfjlclm f� jfjÔqfjkcmcfjnh
}gf} flcmcfjl Ô mrcl nqqfujm ofuhk qfj�gfjm kcÇ quhmcdl o cmr nhh lfgml f� njn}rfgcq }rdjf|�
djn � njn}rfgcq � cjkcji f� }gfjf| cjnhl y njk }gdlu}}flcmcfjnh � cjkcji y nl cj �÷ � ßý åÚäÛ
ß ðßï� Þá Ù ÚÛÜ �ßä Üßý áÛ ÷ âï ¸´¤ ³¡° � �cjqd mrd kdfjmcq |fknh �nld o chh jfm l} dqc�� mrnm
mrdgd dw clm ×lØ n } dglfj � nw njk n qng fojdk �� rc| y mrdgd o chh � d jf njmdqdkdjml �fg mrd
njn}rfgcq fg }gdlu}}flcmcfjnh dw}gdllcfjl �

�d mrdgd�fgd }gd�dg n lfhumcfj nhfji mrd hcjdl kclqulldk n� fed y ordgd mrd d|�dkkdk |fknh
�nld f� mrd kdfjmcq f} dgnmfg cl qfjlmcmumdk dcmrdg ×ccØ �� njn}rfgcq gd�dgdjqd mf mrd |fknh
�nld f� mrd rcirdg f} dgnmfg y fg ×cØ �� nllu| cji n qcgqu| lmnjmcnh |fknh �nld y mf qf|}gcld
ïáæáàßñÜ �nqml �fg mrd kdfjmcq �cllud� mf kdqckd y orchd mrd kdfjmcq �fgqd f� mrd ËunjmcÌqnmcfj
cl c| }fgmdk �� uld f� n kdfjmcq fgkdgcji lfugqd �

�rd }gf� hd| f� qfujmdgcjmucmced dwn|}hdl edgc�� cji �mgce cnh� mgumrl cj mrd lqf} d f� mrd
kdfjmcq f} dgnmfgl qnj mrdj fjh� � d qn}mugdk �� gdlfgmcji mf }gni| nmcq qfjkcmcfjl orcqr
gdËucgd mrnm �fg kdfjmcq ËunjmcÌqnmcfj mrd |fknh �nld kf dl jfm �� cmldh� hcqdjld mrd edg�
cÌqnmcfj f� mrd }gf} flcmcfj cj mrd lqf} d f� mrd kdfjmcq f} dgnmfg ×ldd �dqmcfjl Á �Á �Á njk
Å �Â�Å Ø �

�f qfjqhukd y od o chh f}m �fg nj njnh�lcl f� kdfjmcq qfjkcmcfjnhl ordgd mrd kdfjmcq Ëunj�
mcÌdg cl d|�dkkdk o cmrcj mrd lqf} d f� mrd ËunjmcÌqnmcfjnh lmguqmugd cjkuqdk �� mrd qfjkc�
mcfjnh y njk ordgd Ô cj mrd idjdgnh qnld Ô mrd d|�dkkdk |fknh �nld � ê ×� ê Ø cl njn}rfgcq mf
mrd |fknh �nld � � ×� Ø f� mrd ifedgjcji qfjkcmcfjnh �

xum nj njnh�lcl nhfji mrdld hcjdl jfm fjh� gdËucgdl n lhcirmh� kc�dgdjm njnh�lcl f� mrd
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àß�ÚáñáÛÛ f� qfjkcmcfjnhl y c �d � mrdcg gdlmgcqmcfj mf | nwc| nhh� lc| chng ofghkl y �um cl nhlf kd�
} djkdjm fj n �gn|dofg� mrnm f�dgl n kde cqd mf ×njn}rfgcqnhh� Ø gd�dg mf mrd |fknh �nld f�
nj d|�dkkcji |fknh f} dgnmfg � �m cl ujqhdng mf |d ordmrdg mrd hnmmdg qfjlmgncjm qnj � d
�uhÌ hhdk cj { gnmvdg Íl �gn|dofg� y nm hdnlm c� mrd njnh�lcl cl cjmdjkdk mf � d qf| }flcmcfjnh ���

�d qfjqhukd �� lmnmcji mrnm mrd c| }nqm f� { gnmvdg Íl njnh�lcl f� |fknhcm� njk qfjkcmcfj�
nhl qfjlclml | ncjh� cj mrd �f qul fj mrd qfjmdwmunh kd} djkdjqd f� |fknh f} dgnmfgl o rcqr cl
qn}mugdk �� mrd jfmcfj f� ïáæßÜöàá Ù âèßæöÜäy njk mrd idjdgnhcvnmcfj f� �do cl Í cjlcirml n�fum
ö÷Ô ldjmdjqdl nl cjefhe cji ×gdlmgcqmdk Ø nkedg� cnh ËunjmcÌqnmcfj mf nj njnh�lcl f� qfjkcmcfj�
nhl nl cjefhe cji ×gdlmgcqmdk Ø c| }hcqcm fg dw} hcqcm |fknh ËunjmcÌ qnmcfj � �rd | ncj f�� dqmcfjl
gncldk nincjlm mrd njnh�lcl odgd qfjqdgjdk o cmr mrd jfmcfj f� � ïßèáè Ù âèßæöÜä� �rd qfjqd}m
rnl � ddj n}}hcdk mf engcful }rdjf|djn y cjqhuk cji ignkdk | fknhl y jfjÔd} clmd| cq | fknhcm�
njk qfujmdg�nqmunhcm� nl odhh nl cj�dgdjqdl �nldk fj cjqfjlclmdjm ldml f� }gf} flcmcfjl � �d
rned }gf} fldk nj nhmdgjnmced njnh�lcl cj mdg| l f� ÝÙ ÚæÜö� æáã ïáæßÜöàá Ù âèßæöÜä njk ðâÙ�ßÜö�
åöæöÜä ïáÛÜïöðÜáè Úñöâñy orcqr }gfeckdl |fgd cjmucmced gdluhml �fg qnldl f� �gnqmcqnh �j�dgdjqd �
�ug kclqullcfj f� kdfjmcq qfjkcmcfjnhl rnl kgcedj ul mf njnh�vd ö÷Ô qfjkcmcfjnhl nl d} clmd| �
cqnhh� �nldk mrgfuirfum y orchd mrd kdfjmcq |fknh f} dgnmfg qnj fjh� � d cjmdg}gdmdk o cmrcj
mrd lqf} d f� mrd qfjkcmcfjnh Íl |fknh f} dgnmfg � �rd gde cldk hficqnh �fg| �fg kdfjmcq qfjkc�
mcfjnhl hdk ul mf n } fllc� hd odn�jdll f� mrd jfjÔgd}gdldjmnmcfjnh �gn|dofg� y o rcqr kfdl
jfm lmgncirm�fgongkh� nhhfo �fg njn}rfgcq gd�dgdjqd mf mrd rcirdg f} dgnmfg Íl u} knmdk |fknh
�nld y mf kdÌjd mrd |fknh �nld f� mrd d|�dkkdk kdfjmcq |fknh �

 ®Ó ÔÕÖ º»ºµ¼²¶² ±½ ¾±¹ºµ³¿¼× À±»¹³¿³±»ºµ² º»¹ ¾±¹ºµ ²Ø´±¸¹³»º¿³±»
µ Î§ Î Ï¸ª ¤¯¡¢²¡°²   ÎÏ ¡¢¡º»¤´¤ ±« ³±¢² ´¯´±¢¡º¤

�j mrd �lmnjkngk� dwmdjlcfjnh �gni|djm f� b�� ×{n|} ×ÂÄÇ ÂØ y { n|}��d�hd ×ÂÄÄZØ�� Ø qfj�
kcmcfjnh ldjmdjqdl ngd gd}gdldjmdk �� qf|}hdw b� �Ôqfjkcmcfjl ×ÆZnØ y qfjlclmcji f� lu�b� �l
( ? njk ([ njk mrd qfjkcmcfjnh nggfo � �rd ujcedglnh ËunjmcÌqnmcfjnh �fgqd f� mrd qfjkcmcfjnh
cl cjkuqdk �� mrd edgcÌqnmcfj qfjkcmcfj ×ÆZ� Ø y orcqr gdËucgdl mrnm mrdgd � d nj dwmdjlcfj ,
f� mrd �ujqmcfj � mrnm edgcÌdl mrd qf| }hdw qfjkcmcfj y luqr mrnm �fg dedg� , mrnm edgcÌdl ( ?
cj ¹ mrdgd cl nj dwmdjlcfj ¬ f� , mrnm edgcÌdl ([ cj ¹ �

×ÆZØ n � { ? Ù { [
� � � àáïöT áÛ { ? Ù { [ öñ ¹ c�

�fg dedg� dwmdjlcfj i f� � l �mr � bf| ×iØ 5 bf| ×� Ø � tÚ ^ orcqr edgcÌdl { ? cj ¹
mrdgd cl nj dwmdjlcfj r f� i l �mr � bf| ×r Ø 5 bf| ×iØ � tÚ � njk r edgcÌdl { [ cj
¹ � ×{�� ÂÄÄZ �ÂÈÆØ

�rcl njnh�lcl f� qfjkcmcfjnh ldjmdjqdl onl }gc| ngch� qfjqdgjdk o cmr mrd �n|ful �kfj�
�d� ldjmdjqdl� y c �d � mrd }uvvhd cjefhedk cj mrd cjmdg}gdmnmcfj f� qfjkcmcfjnhl cjefhe cji nj

��< tqd z}}qe gv a� an ft�d`� qe` ��`t qetq t u `�et��du }� �pt�q��{ ��b� �� �}p|� t�}�� qe` vf}w|`u }��}uv}d�q�}�t|�q{a � t�d s tuv gv a� an �����tq`� t vf}w|`u }� u `qt|t�bptb` �d a }w  `�q |t�bptb` a Õ` |`t�` qe�du tqq`f p��`���`� a�� ×� qe` �}||}� ��b �` twwf`� �tq` f`�`f`��` q} s tuvyz`{|` �d �}f¡ w{ gsyz hiimn a
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cjkdÌjcmd �� cj mrd njmdqdkdjm qhnuld o cmr nj njn}rfgcqnhh� kd} djkdjm }gfjfuj cj mrd
qfjldËudjm ��� �rd edgcÌqnmcfj qfjkcmcfj ×ÆZ� Ø djlugdl mrnm mrd cjkdÌjcmd ß èâñúáä cj ×ÆÅ Ø
idml ujcedglnhh� ËunjmcÌdk orchd cj idjdgnh cjkdÌjcmd ��l ngd jfm njnh�vdk nl cjrdgdjmh�
ËunjmcÌqnmcfjnh � �rd kd} djkdjm }gfjfuj cj mrd qfjldËudjm b� � cl mgdnmdk nl n �fujk
engcn� hd � mrd nqqdllc� chcm� gdlmgcqmcfjl �fg njn}rfgcq � cjkcji djlugd mrnm mrd }gfjfuj qnj
� d njn}rfgcqnhh� � fujk mf mrd cjkdÌjcmd �� cj mrd qfjkcmcfjnh Íl njmdqdkdjm � �rd c|} hcqcm
ujcedglnh f} dgnmfg cj qfjkcmcfjnh ldjmdjqdl cl njnh�vdk nl nj ujldhdqmced � cjkdg � |fgd mrnj
fjd engcn� hd qnj � d �fujk y nl chhulmgnmdk cj ×ÆÅ� Ø ×ldd ×{�� ÂÄÄZ �ÂÆÆØØ �

×ÆÅ Ø n � �� n �ng| dg fojl n kfj�d�y rd � dnml cm �
� �  w� ××�ng|dg ×w Ø � kfj�d� ×� Ø � fojl ×w y� ØØ Ä 7 ue ×u 5 w � e 5 � � �dnml ×u ye ØØØ

� l f�ldgedk �� {n|} ×ÂÄÇÇØ njk { n|}��d�hd ×ÂÄÄZØ y mrd edgcÌqnmcfj qfjkcmcfj ×ÆZ� Ø
�fg qfjkcmcfjnh b� �l qf| dl kfoj mf | nmdgcnh c|}hcqnmcfj cj qnld jf njn}rfgcq gdhnmcfjl
rfhk � dmoddj mrd njmdqdkdjm njk qfjldËudjm b� � y nl cj ×ÆÈØ �

×ÆÈØ �� �fjdl fojl n �fglqrd y mrdj �| cmr fojl n �dggngc � ×{�� ÂÄÄZ �ÂÈÇØ� É>}�`d g� n _u �qe gÉn
{�}fd�e` g{ n� }��d { Û

p�`fftf� gp nÉ }��d p

�cjqd cj luqr qnldl cm cl c| | nmdgcnh y �fg mrd edgcÌqnmcfj f� ([ �� nj nllcij|djm ¬ y orcqr
enhud cl nllcijdk mf � �� , y mrd �ujqmcfj ¬ y orcqr cl mf edgc�� ([ �� nllcijcji n}}gf}gcnmd
dhd|djml f� ÜÝ mf w y v y � njk u y | cirm � d gd} hnqdk �� n �ujqmcfj ¬ ê y o rcqr nllcijl dhd|djml
fjh� mf w y v njk u njk lmchh edgcÌdl ([ � �fg luqr dwn|}hdl mrd edgcÌqnmcfj qfjkcmcfj cj ×ÆZ� Ø
cl dËucenhdjm mf ×ÆÊnØ njk mrdgd�fgd mf ×ÆÊ� Ø y orcqr dw}gdlldl | nmdgcnh c| }hcqnmcfj �

×ÆÊØ n � �fg dedg� dwmdjlcfj , f� � orcqr nllcijl nj dhd| djm f� ¹ mf � njk edgcÌdl { ?
mrdgd cl nj dwmdjlcfj ¬ ê f� � orcqr nllcijl nj dhd|djm f� ¹ mf u njk edgcÌdl { [ �

� � dcmrdg mrdgd cl jf dwmdjlcfj , f� � orcqr edgcÌdl { ? cj ¹ fg mrdgd cl nj dwmdjlcfj¬ ê f� � orcqr edgcÌdl { [ cj ¹ � ×{�� ÂÄÄZ �ÂÈÄØ

� l cm lmnjkl y mrcl njnh�lcl f� qfjkcmcfjnhl kfdl jfm nqqfujm �fg jfjÔujcedglnhh� ËunjmcÌdk
qfjkcmcfjnhl ×ÆÆ�ÔqØ � �rcl qnj fjh� �d nqqfujmdk �fg cj nj njnh�lcl mrnm �f hhfo l �do cl ×ÂÄÆÈØ
cj mn� cji qfjkcmcfjnh ldjmdjqdl mf cjmgf kuqd n mgc}ngmcmd ËunjmcÌqnmcfjnh lmguqmugd y ordgd
mrd nkedg� f� ËunjmcÌqnmcfj cl fedgmh� gdlmgcqmdk �� mrd ö÷Ô qhnuld �

×ÆÆØ n � �� n �ng| dg fojl n kfj�d�y rd �nhon�lAlugdh� � � dnml cm �
� � �� n �ng| dg fojl n kfj�d�y rd lf|dmc| dlA| cirm � dnm ×lØ cm �
q � �� n �ng| dg fojl n kfj�d�y rd ulunhh�A}gf�n�h� � dnml cm �

���}f f`�`�q ��d�pdd�}� d`` �e�`f�e�t ghiirn a
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� fgdfedg y mrd kclmcjqmcfj � dmoddj md| }fgnh njk | fknh gdnkcjil f� qfjkcmcfjnhl y cjkcqnmdk
�� uld f� md|}fgnh el � | fknh nkedg�l f� ËunjmcÌqnmcfj cj ×ÆÆØ y cl jfm nqqfujmdk �fg �� mrd
b�� njnh�lcl f� qfjkcmcfjnhl l�dmqrdk n�fed � � cjnhh�y mrcl njnh�lcl f� qfjkcmcfjnhl kfdl
jfm qn}mugd mrd kclmcjqmcfj � dmoddj cjkcqnmced njk lu�� ujqmced qfjkcmcfjnhl cj ×ÆÇØ � �rd
edgcÌ qnmcfj qfjkcmcfj ×ÆZ� Ø kdÌjdl mrd d|�dkkcji �ujqmcfj , mrnm cl mf edgc�� mrd njmdqdkdjm
b� � nl nj dwmdjlcfj f� � � xum cj mrd qnld f� n qfujmdg�nqmunh lu�� ujqmced qfjkcmcfjnh mrdgd
o chh � d jf dwmdjlcfj , f� � mrnm edgcÌdl mrd njmdqdkdjm b� � ( ? cj ¹ � �rd njnh�lcl cj ×ÆZØ
mrdgd�fgd kfdl jfm nqqfujm �fg qfujmdg�nqmunh qfjkcmcfjnhl luqr nl ×ÆÇ� Ø �

×ÆÇØ n � �� � nw odjm mf �fjkfj y rd o chh dnm hfml f� �rcjdld �ff k �
� � �� � nw rnk ifjd mf �fjkfj y rd ofuhk rned dnmdj hfml f� �rcjdld �f fk �

�rcl rnl y f� qfugld y jfm ifjd ujjfmcqdk � {n| } ×ÂÄÇÇØ cl odhh nongd f� mrd �nqm mrnm �fg
�r�}fmrdmcqnhh� qfjjdqmdk ldjmdjqdl� luqr nl ×ÆÈØ nj cjmdjlcfjnh njnh�lcl cl qnhhdk �fg y mf
� d kdÌjdk cj mdg| l f� } fllc� hd ofghkl ld| njmcql �

Þil dgefmghb {b hik np efdxk nmfb famf ß�àá�â de flkb dg m oipbn eflkhfklb � mf m {ilnp{ dz jil bybls { ã ä å ekha famf {æ{ ã mgp bybls meedqgo bgf j ij bnbo bgfe ij çè ( fifab lbjblbghb o ml}ble ij � � mgp famf fabeb bnbo bgfe emfdejs fab higpdfdige ij � � mgpßedhâ � mf { ã fablb de mg bcfbgedig ij j fi fab o ml}ble ij � é | mqmdg dgyinydgq bnbo bgfedgyinydgq çè ê(ë | ei famf fab higpdfdige ij � é mlb emfde~bp dg � mf { ã mnei vìgs ifabl pb~gdfdig ij m higpdfdigmn higgbhfdig dg fblo e ij xieedunb {ilnpe | me igb ~gpefabeb b vq v dg fab {il} ij íb{ de ��àá | îfmngm}bl ���ï il mgs ij fab {il}e ð ð ð ßñinni h} |�lmfòbl | óbnfo mgâ hiknp u b mpmxfbp dg m edo dnml {msv �mox ���ïï ��ô�
�j �nqm y mrdgd ngd engcful �gdqfjlmguqmcfjl� f� } fllc� hd ofghkl njnh�ldl f� qfjkcmcfjnhl

cj mrd �gn|dofg� f� b�� y jn|dh� f� �do cl Í njnh�lcl �� {nl} dg ×ÂÄÄÁØ y njk f� {gnmvdg Íl
njnh�lcl �� �f� dgml ×ÂÄÇÄØ njk �dugml ×ÂÄÄÈØ nl n �f hhfoÔu} � �d o chh mugj mf mrdld njnh�ldl
lrfgmh�y cj �dqmcfj Á �Z �Á �

�ª¢ª°¡º´�ª² ¡²¬ª°¿ ´¡º �¦¡¢¯´�³¡¯´±¢ «±° ³±¢² ´¯´±¢¡º ¤ª¢¯ª¢³ª¤

xum Ìglm od onjm mf nkkgdll mrd }gf� hd| f� jfjÔujcedglnhh� ËunjmcÌdk qfjkcmcfjnhl |dj�
mcfjdk n�fed y orcqr qnj � d icedj n lmgncirm�fgongk lfhumcfj �� qngg�cji fedg mf mrd njnh�lcl
f� qfjkcmcfjnhl mrd b�� nqqfujm f� idjdgnhcvdk ËunjmcÌqnmcfj y orcqr onl fgci cjnhh� kdlcijdk
�fg ��ÔËunjmcÌ qnmcfj njk mrd }gf} fgmcfj }gf� hd| ×ÆÄØ �

×ÆÄØ n � ~edg� �ng| dg orf fojl n kfj�d� � dnml cm �
� � � flm �ng|dgl orf fo j n kfj�d� � dnm cm �

� uqr hc�d mrd c|}hcqnmced qfjkcmcfj �fg qfjkcmcfjnhl y mrd b� �Ôqfjkcmcfjl �fg idjdgnhcvdk
ËunjmcÌdgl qfjlclm f� mof lu�b� �l ( ? njk ([ y gd}gdldjmcji mrd gdlmgcqmfg njk mrd juqhdng
lqf} d f� mrd ËunjmcÌdg y njk mrd �kcn| fjk� y orcqr cjkcqnmdl ×cØ mrd gdhnmcfj õ mrd ËunjmcÌdg
dw}gdlldl ×ldd ×ÇÉqØØ y njk ×ccØ mrd engcn� hd ×lØ y fg k clqfugld gd�dgdjm ×lØ mrd ËunjmcÌdg � cjkl �



ÈÇ

� l cl | nkd dw}hcqcm �� mrd edgcÌqnmcfj qfjkcmcfjl cj ×ÇÉ� Ø y mrd ËunjmcÌqnmcfj fjh� gnjidl
fedg mrd dhd|djml nllf qcnmdk o cmr mrd kclqfugld gd�dgdjm l} dqcÌdk cj mrd kcn| fjk � � �d � mrd
ËunjmcÌqnmcfj kf dl jfm gnjid fedg mu}hdl f� ßæ æ k clqfugld gd�dgdjml cjmgf kuqdk cjmf mrd
gdlmgcqmfg �� cjkdÌjcmd ��l y nl kf dl mrd njnh�lcl �� ujldhdqmced � cjkcji � �rcl nqqfujml �fg
mrd }gf}fgmcfj }gf� hd| y�� orchd lmchh qn}mugcji mrd njnh�lcl f� cjkdÌjcmd ��l njk �kfj�d�
njn}rfgn� �

×ÇÉØ n � ö ^ ÷÷
øø
÷÷øøùú ö �

� � � 45 1 ö ^ ÷÷
øø
÷÷øøùú ö �

c� *Ï + Ò - 8 ùunjm� ×ù Øy ordgd
Ï 5 6û � û 8 �� � ×7, Ø ×� � 6*ü + û-9 �ýþ ^ >ÿ� � , � � 453 ( ?Ø9 njk
Ò 5 6û � û 8 �� � ×7, Ø ×� � 6*ü + û-9 �ýþ ^ >ÿ� � , � � 453 ( ? Ø �, ×� � 6*ü + û-9 �ýþ ^ >ÿ� � , � � 453 ( ? Ø Ä ×7¬ Ø ×, �ýþ � ¬ � � 45½ ([ ØØ9

q � ùunjm� ×dedg� Ø 5 6 *Ï + Ò - � Ï � Ï ¿ Ò 9
ùunjm� ×lf|dØ 5 6 *Ï + Ò - � Ï ¿ Ò 05 � 9
ùunjm� ×|flmØ 5 6 *Ï + Ò - � 4 Ï ¿ Ò 4Ñ 4 Ï �Ò 4 9 ×{�� ÂÄÄZ �ÅÁÆØ

�j mrd ldjld f� �do cl ×ÂÄÆÈØ qfjkcmcfjnhl luqr nl ×Ç ÂØ qnj mrdj � d njnh�vdk cj mdg| l f�
idjdgnhcvdk ËunjmcÌqnmcfj fedg �qnldl� y orcqr | n� � d cjmdg}gdmdk nl ËunjmcÌqnmcfjl fedg
mc|dl y dedjml y cjkceckunhl y fg mu} hdl f� mrd| �

×Ç ÂØ n � �rd �fi ulunhh� hc�ml � d�fgd jffj rdgd �
� � � ckdgl fj mrd �rcgmddjmr �edjud hcjd ldhkf| Ìjk ldnml �
q � � Ëunkgnmcq dËunmcfj ulunhh� rnl mof kc�dgdjm lfhumcfjl � ×�do cl ÂÄÆÈ �ZÔÈØ

{n| }��d�hd ×ÂÄÄZ �ÊÅÅÔÊÅÊØ iced nj njnh�lcl nhfji mrdld hcjdl �fg md|}fgnh nkedg�l f�
ËunjmcÌqnmcfj y njk |fgd gdqdjm ofg� f� {n|} ×ÂÄÄÅØ kdnhl o cmr mrd njnh�lcl f� ×�gdËudjq� Ø
nkedg� cnh ËunjmcÌqnmcfj cj |uqr | fgd kdmnch njk lf}rclmcqnmcfj � ~eckdjmh�y mrd ld| njmcql f�
idjdgnhcvdk ËunjmcÌqnmcfj cj ×ÇÉØ qn}mugdl mrd �ignkdk� | dnjcji f� qfjkcmcfjnhl hc�d ×ÇÁØ �

×ÇÁØ � flmh� n �ng|dg o rf fojl n kfj�d� � dnml cm �
� flmh�y c� n �ng|dg fojl n kfj�d�y rd � dnml cm �� q� ¶ q� { dd ¶ q�tfu `f g� n�}�¡`{ g{ nd � � }�� {

÷÷
øø
÷÷øø�����

d�d� ¶ qd� � dd� � � w `tq {
o rdgd Õ 5 w y� fg l fg l yw y� ×{�� ÂÄÄZ �ÊÅÈØ �

���e`f` tf` dq�|| u t�{ }v`� vf}w|`u d �� qetq g�n qe`   p�b`u `�qd tf` �}q d} �|`tf t�� g��n qe`f` tf`�} �}���q�}�d {`q qetq Êqf�bb`fË qe` d`|`�q�}� }� qe` tvvf}vf�tq` f`�`f`�q gdn q} �pt�q��{ }�`f a _`` gsyzhiim ���rn a



ÈÄ

�jk �ugmrdg y c� mrd ËunjmcÌ qnmcfj cj ×ÇZØ gnjidl fedg lcmunmcfjl � ordgd �fjdl fojl n
�fglqrd y mrd qfjldËudjm qhnuld � dcji njn}rfgcqnhh� kd} djkdjm fj � y mrd qfjkcmcfjnh kfdl
jfm gdkuqd mf | nmdgcnh cjmdg}gdmnmcfj �

×ÇZØ �� �fjdl fojl n �fglqrd y mrdj �| cmr fojl n �dggngc �
� q � É� ¶ q>}�`d g� n _u �qe gÉn
d {d ¶ q�}fd�e` g{ nd � � }��d { ÷÷

øø
÷÷øø	
	���

d� pd� � d�`fftf� gp nd� � É }��d p

Ð°ª�¦ª¢³» ¬¤ Î © ±²¡º �¦¡¢¯´�³¡¯´±¢

xum cl cm cj �nqm n}}gf}gcnmd �fg ×ÇZØ mf cjkuqd ËunjmcÌqnmcfj fedg lcmunmcfjlÕ �m hdnlm
mrdgd cl jf }gf| cjdjm gdnkcji luqr mrnm mrdgd ngd ldedgnh ÛÚ åÛá ÚáñÜ lcmunmcfjl ordgd �fjdl
fo jl n �fglqrd njk ordgd cm nkkcmcfjnhh� rfhkl mrnm �| cmr fojl n �dggngc � �f y c� mrd
idjdgnhcvdk ËunjmcÌqnmcfj gnjidl fedg n kclqfugld gd�dgdjm �fg nj dedjmunhcm�y cj fgkdg mf
kclmcjiuclr �dmoddj �gdËudjq� njk |fknh gdnkcjil y mrd dedjmunhcmcdl ËunjmcÌdk fedg |ulm
� d qfjlmgncjdk mf � d dcmrdg md|}fgnhh� gdhnmdk �fg n �gdËudjq� gdnkcji y fg cj n on� luqr
mrnm jf md|}fgnh gdhnmcfj cl kdÌjdk �dmoddj mrd lcmunmcfjl fg dedjml ËunjmcÌdk fedg y orcqr
qrngnqmdgcvdl n |fknh cjmdg}gdmnmcfj ��+ xum c� �fg n |fknh cjmdg}gdmnmcfj mrd ËunjmcÌqnmcfj
cl mn�dj mf gnjid fedg lcmunmcfjl mrnm ngd jfm md|}fgnhh� gdhnmdk y od | cirm nl� fugldhedl
ordmrdg lcmunmcfjl ngd cj �nqm mrd gcirm � cjk f� mrcjil mf Ëunjmc�� fedg cj luqr qnldl �

xd�fgd od mg� mf njlodg mr cl Ëudlmcfj y hdm ul kclqull lf|d knmn y jfo qfjÌjdk mf �dg| nj y
mf dlmn� hclr mrd kclmcjqmcfj � dmoddj �gdËudjq� njk | fknh ËunjmcÌqnmcfj � xngd qfjkcmcfjnhl
luqr nl ×ÇÅnØ ngd qf| |fjh� nllu| dk mf � d ujcedglnhh� ËunjmcÌdk �� nj c| }hcqcm nkedg� cnh
ËunjmcÌdg � �rd fedgm � ïßèáè nkedg�l f� ËunjmcÌqnmcfj cj ×ÇÅ�ÔqØ y �� mrdcg hdw cqnh |dnjcji y
qhdngh� cjkcqnmd �gdËudjq� njk |fknh ËunjmcÌqnmcfj y gdl} dqmcedh�� � cedj mrcl qfjmgnlm cm cl
jfm f�ecful orcqr �cjk f� c| }hcqcm ujcedglnh ËunjmcÌqnmcfj Ô �gdËudjq� ×öÙÙ áïB ßæç ßäÛØ fg
|fknh ×ÛöðÞ áïæöðÞB ðáïÜßöñ æäØÔ od rned mf } flcm �fg mrd �ngd qfjkcmcfjnh ×ÇÅnØ �

×ÇÅ Ø n � �djj � nw cj kcd �} dg idrm y lcmvm dg cj kdg dglmdj �dcrd �
��� � nw ifdl mf mf f} dgn y rd cl lcmmcji cj mrd Ìglm gfo �Í

� � �djj � nw cj kcd �} dg idrm y lcmvm dg Ù áöÛÜáñÛ cj kdg dglmdj �dcrd �
��� � nw ifdl mf mf f} dgn y rd ulunhh� cl lcmmcji cj mrd Ìglm gfo �Í

q � �djj � nw cj kcd �} dg idrm y lcmvm dg çßÞïÛðÞ áöñ æöðÞ cj kdg dglmdj �dcrd �
��� � nw ifdl mf mf f} dgn y rd cl }gf�n�h� lcmmcji cj mrd Ìglm gfo �Í

xum nm qhfldg cjl} dqmcfj mrd fedgm � ïßèáè �gdËudjq� el � |fknh ËunjmcÌdgl ngd jfm mrd fjh�
ËunjmcÌqnmcfjnh dhd| djml cj ×ÇÅ�ÔqØ � �d | n� �gddh� nllu|d fg nkk nj ×c|}hcqcmØ uj cedglnhh�
ËunjmcÌdk |fknh fg �gdËudjq� nkedg� y gdl} dqmcedh�y nl cjkcqnmdk cj ×ÇÈØ �

�,Õ` �} �}q �}�d��`f b`�`f�� f`t���bd �}f qe` u}u`�q a
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×ÇÈØ n � �djj � nw cj kcd �} dg idrm y lcmvm dg �lcqrdg� �c| |dg� cj kdg Â� �dcrd �
��� � nw ifdl mf mf f} dgn y rd cl �lugdh� � �nhon�l� lcmmcji cj mrd Ìglm gfo �Í

� � �djj � nw cj kcd �} dg idrm y lcmvm dg �lcqrdg� Ù áöÛÜáñÛ cj kdg Â� �dcrd �
��� � nw ifdl mf mf f} dgn y rd cl �lugdh� � ulunhh� lcmmcji cj mrd Ìglm gfo �Í

q � �djj � nw cj kcd �} dg idrm y lcmvm dg çßÞïÛðÞ áöñ æöðÞ �c| | dg� cj kdg Â� �dcrd �
��� � nw ifdl mf mf f} dgn y rd cl }gf�n�h� �nhon�l� lcmmcji cj mrd Ìglm gfo �Í

�� �fg ×ÇÈ�ÔqØ od kf jfm onjm mf guj cjmf n }gf} fgmcfj }gf� hd| y od Ík � dmmdg qhdngh�
kclmcjiuclr � dmoddj ujcedglnh |fknh �um ignkdk �gdËudjq� ËunjmcÌ qnmcfj �fg ×ÇÈ� Ø y njk
ignkdk |fknh �um ujcedglnh �gdËudjq� ËunjmcÌ qnmcfj cj ×ÇÈqØ � �rcl qnj fjh� � d nqr cdedk ��
}flcmcji Üçâ nkedg�l f� ËunjmcÌqnmcfj y | fknh njk �gdËudjq�y mf � d }gdldjm cj qfjkcmcfjnhl
mrnm nhhfo �fg � fmr � cjkl f� ËunjmcÌqnmcfj � �j mrcl nllu|}mcfj mrd �ngd qfjkcmcfjnh ×ÇÅnØ
|ulm � d nllu|dk mf rflm mof c|}hcqcm ujcedglnh f} dgnmfgl y fjd �fg | fknh njk fjd �fg
�gdËudjq� ËunjmcÌqnmcfj �

�� qfjkcmcfjnhl cjefhed mof �cjkl f� ËunjmcÌ qnmcfj y cm |ulm � d } fllc� hd mf clf hnmd dcmrdg
fjd � �fg n �}ugd� |fknh gdnkcji y mrcl cl dnlch� kfjd � �dlmgcqmcji mrd njmdqdkdjm qhnuld mf
n md|}fgnh kf| ncj mrnm }gfrc� cml lu�ldËudjm gdnhcvnmcfjl f� mrd dedjm fg lcmunmcfj mf � d
ËunjmcÌdk fedg gdluhml cj n } hncj |fknh gdnkcji � �fg dwn|}hd y lcjqd cm cl rcir h� c|}hnulc� hd
mrnm lf|dfjd if dl mf mrd f} dgn |fgd mrnj fjqd n kn�y n }ugd |fknh gdnkcji cl �fgqdk �fg
×ÇÊØ � �rcl cl qfggf� fgnmdk �� mrd c| }fllc� chcm� mf qfjlmgud mrdld dwn|}hdl o cmr n �gdËudjq�
nkedg� luqr nl öÙÙ áï fg Ù áöÛÜáñÛ���

×ÇÊØ n � �djj � nw idlmdgj cj kcd �}dg icji y lns dg �lcqrdgAûc| | dg� cj kdg Â� �dcrd �
��� � nw odjm mf mrd f}dgn �dlmdgkn�y rd onl �lugdh�Aûnhon�l� lcmmcji cj mrd Â�
gfo �Í

� � �djj � nw idlmdgj cj kcd �} dg icji y lns dg çßÞïÛðÞ áöñ æöðÞAû|dclmdjl cj kdg Â�
�dcrd �
��� � nw odjm mf mrd f} dgn �dlmdgkn�y rd onl }gf�n� h�Aû|flmh� lcmmcji cj mrd Â�
gfo �Í

�lf hnmcji n jfjÔ|fknh �gdËudjq� gdnkcji cl |fgd kcÇ quhm � �m kfdl jfm rdh} y d �i �y mf | n�d
uld f� n �nqmced }nlm mc|d njmdqdkdjm y orcqr cj �dg| nj cl cjkcqnmdk �� mrd lo cmqr �gf|
ç áññ mf ßæÛ� ×ÇÆnØ qnj lmchh � d qf|}hdmdk �� |fknh nkedg�l f� ËunjmcÌqnmcfj � dedj c� mrd
njmdqdkdjm cl �jfoj mf � d mgud y mrcl kf dl jfm }gdkcqm mrd qfjldËudjm mf rfhk o cmr jdqdllcm��
xum od f�ldged mrnm c� y cj �dg| nj y mrd md|}fgnh nkedg� öÙ Ù áï cl �gfjmdk y nl cj ×ÇÆ� Ø y n
} hncj �gdËudjq� gdnk cji cl �fgqdk � nkkcji n |fknh nkedg� luqr nl ÛöðÞ áï fg çßÞïÛðÞ áöñ æöðÞ
gdlu hml cj n ld| njmcqnhh� chh�fg|dk ldjmdjqd �

×ÇÆØ n � � hl � nw jf qr cj kcd �} dg icji y lns dg ×lcqrdgAonrglqrdcjhcqr Ø öÙ Ù áï cj kdg Â�
�dcrd �
�� rdj � nw lmchh odjm mf mrd f} dgn y rd onl ×lugdh�A}gf�n�h� Ø lcmmcji cj mrd Â�
gfo �Í

�.�e�d `�tuv|` vtft||`|d gjmn l �e`f` qe` u}dq vf}u ��`�q f`t���b �d t �}�� �f`�p`��{ f`t���b a
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� � �Ù Ù áï odjj � nw cj kcd �}dg icji y lns dg ×ÕÕÛöðÞ áïAû çßÞïÛðÞ áöñ æöðÞØ cj kdg Â�
�dcrd �
��hon�l y c� � nw odjm mf mrd f} dgn y rd onl ÕÕlugdh�Aû}gf�n� h� lcmmcji cj mrd Â�
gfo �Í

�jd | cirm f�� dqm mrnm mrd fkkcm� f� ×ÇÆ� Ø qfuhk �d kud mf lf| d l�jmnqmcq } dqu hcngcm�y
gnmrdg mrnj mf lf|d ld| njmcq cjqf|}nmc� chcm�� Edm y mrd qfjmgnlm � dmoddj ×ÇÇnØ njk ×ÇÇ� Ø
qhdngh� lrfo l mrnm mrdgd cl |fgd mf cm � � rchd ×ÇÇnØ cl odhh�fg|dk y mrd qfggdl}fjkcji qfujmdg�
�nqmunh qfjlmguqmcfj cj ×ÇÇ� Ø cl f kk � x� qfjmgnlm y c� mrd �gdËudjq� nkedg� gdlml cj } hnqd y nl
cj ×ÇÇqØ y mrd lu�� ujqmced qfjkcmcfjnh cl } dg�dqm � �rul y nhmrfuir � qnjjfm mdhh or�y �gfjmcji
f� mrd �gdËudjq� nkedg� öÙ Ù áï �fgqdl n } hncj �gdËudjq� gdnkcji y orcqr cl jfm qf|}nmc� hd
o cmr ×ignkdkØ |fknh ËunjmcÌqnmcfj fg lu�� ujqmced |ffk �

×ÇÇØ n � �Ù Ù áï odjj � nw vug �qruhd icji y hcd� dg kdj � hus djmhnji �
��hon�l y c� � nw odjm mf lqrffh y rd onh�dk nhfji mrd gcedg �Í

� � û �Ù Ù áï odjj � nw vug �qruhd idinjidj o pngd y o pngd dg kdj � hus djmhnjiidhnu�dj �
�û �hon�l y c� � nw rnk ifjd mf lqrffh y rd ofuhk rned onh�dk nhfji mrd gcedg �Í

q � �djj � nw vug �qruhd idinjidj o pngd y o pngd dg ×lcqrdgAonrglqrdcjhcqr Ø öÙ Ù áï
kdj �hus djmhnjiidhnu�dj �
��� � nw rnk ifjd mf lqrffh y rd ×lugdh�A}gf�n�h� Ø nhon�l ofuhk rned onh�dk nhfji
mrd gcedg �Í

�f lu| u} y mrd dw clmdjqd f� �| cwdk� qnldl f� c|}hcqcm uj cedglnh njk dw}hcqcm ignkdk
ËunjmcÌqnmcfj f� kc�dgdjm � cjkl cj ×ÇÈØ y nl odhh nl mrd dw clmdjqd f� �}ugd� gdnkcjil f� dcmrdg
|fknh fg �gdËudjq� ËunjmcÌ qnmcfj nl cj ×ÇÊØ njk ×ÇÆ� ØA ×ÇÇnØ qnhh �fg nj njnh�lcl f� qfjkc�
mcfjnhl mrnm }gfe ckdl n qhdng kclmcjqmcfj �dmoddj | fknh njk �gdËudjq� ËunjmcÌqnmcfj � �fg
�ngd qfjkcmcfjnhl orcqr cj }gcjqc} hd nhhfo �fg � fmr � cjkl f� ËunjmcÌqnmcfj mr cl cjefhedl mrd
nllu|}mcfj f� mof c|}hcqcm ËunjmcÌ qnmcfjnh f} dgnmfgl � �cjqd �fmr |fknh njk �gdËudjq� nk�
edg�l |ulm � d njnh�vdk cj mdg| l f� idjdgnhcvdk ËunjmcÌ qnmcfj mf nqqfujm �fg jfjÔujcedglnh
ËunjmcÌqnmcfj ×Ù âÛÜæä� � ïâåßåæäy dmq �Ø y mrd gdhdenjm kclmcjqmcfj |ulm � d mcdk mf mrd �cjk
f� engcn� hd ËunjmcÌdk fedg � �jd | cirm � d md| }mdk mf mcd mrd gdhdenjm kclmcjqmcfj mf mrd
md|}fgnh ×jfjÔ Øqfjjdqmdkjdll f� mrd dedjmunhcmcdl ËunjmcÌdk fedg � � cedj mrd kdÌjcmcfj f�
idjdgnhcvdk ËunjmcÌ qnmcfj cj ×ÇÉØ n� fed y mrcl qfuhk �d f�mncjdk �� c|}flcji nkkcmcfjnh qfj�
lmgncjml fj �gdËudjq� ËunjmcÌqnmcfj ×dwd|}hcÌdk �� mrd �gdËudjq� nkedg� ßæç ßäÛ cj ×ÇÄnØØ y
njk gdlmgcqmcfjl �fg | fknh ËunjmcÌqnmcfj y nl d �i � �fg ñ áðáÛÛßïöæä cj ×ÇÄ� Ø �

×ÇÄØ n � ùunjm� ×nhon�lØ 5 6 *Ï + Ò - � Ï � Ï ¿ Ò 9 � û< + û� 8 Ï � û< � û� fg û� � û< ×�gdËudjq� gdnkcji Ø
� � ùunjm� ×jdqdllngch� Ø 5 6 *Ï + Ò - � Ï � Ï ¿ Ò 9 � û< + û� 8 Ï � jdcmrdg � < � û� jfg û� � û< ×|fknh gdnkcji Ø

xum mrcl ofuhk � d lf|dornm lrfgmlcirmdk � � cglm jfmd mrnm cj mrd ujkdgh� cji |fkdh mrdfg�
mrd kclmcjqmcfj � dmoddj md|}fgnhh� gdhnmdk njk jfjÔgdhnmdk dedjmunhcmcdl qnjjfm � d qn}�
mugdk o cmrcj n Ûöñ� æá dedjmunhcm� lmguqmugd � � ×ldd ×{�� ÂÄÄZ �ÊÆÆØØ � �rul y ËunjmcÌqnmcfj



ÊÁ

fedg md|}fgnhh� jfjÔqfjjdqmdk dedjmunhcmcdl cj �nqm cjefhedl ËunjmcÌqnmcfj fedg dhd|djml
} dgmncjcji mf kc�dgdjm dedjmunhcm� lmguqmugdl � � < �

Edm y c� mrd gd�dgdjqd mf dedjmunhcmcdl } dgmncjcji mf kc�dgdjm lmguqmugdl cl jfm | nkd dw�
} hcqcm y mrcl kf dl jfm }gfeckd n lnmcl�nqmfg� lfhumcfj �fg lu�� ujqmced qfjkcmcfjnhl y orcqr ngd
ujkfu�mdkh� mf � d njnh�vdk cj mdg| l f� | fknh ËunjmcÌqnmcfj � �u�� ujqmced qfjkcmcfjnhl
qf|d o cmr n lmgfji }gni| nmcq c|}hcqnmugd mrnm mrd njmdqdkdjm cl qfujmdg�nqmunh y c �d � kfdl
jfm rfhk cj mrd nqmunh qfjmdwm � �fmd mrnm mrcl cl dwnqmh� ornm hcqdjldl mrd jdinmced lu��
b� � Ô( ? cj ×ÄÉØ � mrdgd cl jf dwmdjlcfj , f� � mrnm edgcÌdl mrd jdinmdk lu�b� � ( ? cj mrd
|fkdh � Edm y nm mrd ln|d mc| d denhunmcfj f� mrd qfjkcmcfjnh b� � kfdl gdËucgd mrdgd mf � d nj
dwmdjlcfj , ê f� � mrnm èâáÛ edgc�� mrd edg� ln|d ×fg nj nh}rn�dmcq engcnjm f� mr clØ lu�b� �
( ? cj mrd ln|d | fkdh � �rd qfjkcmcfjnh qnj mrdj �d mgud fjh� enqufulh��

×ÄÉØ �� � nw rnk ifjd mf lqrffh y rd nhon�l ofuhk rned onh�dk nhfji mrd gcedg �

û

� u { �q � � u t� gu n f��`f g{ n ëúè ððàÜâÞ
�

dd ¶ qd � b}Öq}Öd�e}}| gu n
dd ¶ qd � b}Öq}Öd�e}}| gu n ÷÷

øø
÷÷øø	
	���

`̀ ¶ d` � �t|¡ gu n
b}t| g` l� n

÷÷
øø
÷÷øø	
	��	 t|}�b g` l{ n

�j fgkdg mf qn}mugd mrd kclmcjqmcfj � dmoddj cjkcqnmced njk qfujmdg�nqmunh qfjkcmcfjnhl y
ËunjmcÌqnmcfj fedg dedjmunhcmcdl } dgmncj cji mf kc�dgdjm dedjmunhcm� lmguqmugdl |ulm � d | nkd
dw}hcqcm cj � fmr mrd gd}gdldjmnmcfj hnjiunid njk mrd edgcÌqnmcfj qfjkcmcfjl � �f| | fjh� mrcl
cl kfjd �� uld f� cjkcqdl y fg �} fllc� hd ofghkl� � �j lu| mrdj y �fg n idjdgnh nqqfujm f� |fknh
ËunjmcÌqnmcfj y � fmr cjkcqnmced njk qfujmdg�nqmunh y cm ldd| l |fgd }gf| clcji mf kclmcjiuclr
� dmoddj ËunjmcÌqnmcfj fedg dedjmunhcmcdl �fg �gdËudjq� ËunjmcÌqnmcfj fj mrd fjd rnjk y njk
ËunjmcÌqnmcfj fedg ofghkl ×fg ofghkÔ �ujqmcfjÔ}ncglØ �fg | fknh ËunjmcÌqnmcfj fj mrd fmrdg �
�j mrd �f hhfo cji od o chh fjh� qfjlckdg |fknh ËunjmcÌqnmcfj �

µ Î§ Îµ ø±¤¤´¿ ºª Ñ±°º²¤ ¡¢¡º»¤ª¤ ±« © ±²¡º´¯» ´¢   ÎÏ

�fg| nh mgdnm|djml f� |fknhcm� cj mrd �gn|dofg� f� b�� rned � ddj }gdldjmdk ��
�f� dgml ×ÂÄÇÄØ y {nl} dg ×ÂÄÄÁØ njk |flm gdqdjmh� �� �dugml ×ÂÄÄÈØ njk {n| }��d�hd ×ÂÄÄÊØ �
� hh mrdld njnh�ldl f� | fknhcm� | n�d uld f� mrd qfjqd}m f� } fllc� hd ofghkl �
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�rd njnh�lcl f� |fknhcm� cj {nl} dg cl n lmgncirm�fgongk gdqfjlmguqmcfj f� �do cl Í njnh�lcl f�
qfujmdg�nqmunhl cj mrd �gn|dofg� f� b�� � �rd |fkdh qfjmncjl n ldm � f� } fllc� hd ofghkl � y
njk n �ujqmcfj � orcqr nllcijl mf dnqr ofghk � n Û� Þáïá ÛäÛÜáÙ cj mrd ldjld f� �do cl ×ÂÄÆZØ �
�rd l�lmd| f� l}rdgdl cl lmgfjih� qdjmdgdk y jdlmdk y qhfldk ujkdg ujcfj njk ×jfjÔd|}m�Ø



ÊZ

cjmdgldqmcfj � �rd �ujqmcfj � nllcijl mf dnqr ofghk � n ldm f� ldml f� }fllc� hd ofghkl mrnm
gd}gdldjml n }ngmcnh fgkdgcji f� mrd } fllc� hd ofghkl nqqfgkcji mf mrdcg lc| chngcm� mf � �
� qfjkcmcfjnh ( ? Ù ([ cl edgcÌdk cj luqr n |fkdh c� mrdgd cl lf| d l}rdgd ; 8 � ×� Ø luqr
mrnm �fg dedg� ofghk � ê 8 ; njk �fg dedg� dwmdjlcfj , f� � mrnm edgcÌdl ( ? gdhnmced mf � ê
mrdgd cl nj dwmdjlcfj , ê f� , mrnm edgcÌdl ([ gdhnmced mf � ê �

� cedj mrnm {nl}dg Íl njnh�lcl cl n gdqfjlmguqmcfj f� �do cl Í njnh�lcl f� ×qfujmdg�nqmunhØ
qfjkcmcfjnhl y mrd ln|d f�� dqmcfjl n}} h� nl mf mrd �nchugd mf nqqfujm �fg n qfjmdwm kd} djkdjm
cjmdg}gdmnmcfj f� ldËudjqdl f� engcn� h� lmgcqm qfujmdg�nqmunhl luqr nl ×Ä ÂØ �

�cjqd dnqr qfjkcmcfjnh cl denhunmdk cj lf|d kclmcjqm l}rdgd ; 8 � ×� Ø y cj n qfjmdwm ldm u}
�� mrd Ìglm mrgdd qfjkcmcfjnhl y cm cl enhck mf kgno mrd qfjqhulcfj mrnm ö÷ ÜÜâ ðâÙ áÛ� öÜ ç öæ æ
åá ß æöà áæä � ßïÜä� � l od rned ngiudk cj �dqmcfj Á �Á �Á y i cedj mrnm ÜÞ áïá ßïá çâïæèÛ Üßú áñ öñÜâ
ßððâÚñÜ cj mrcl qfjmdwm o rdgd �mmf qf|dl mf mrd }ngm� njk mrd }ngm� cl kgdng�y od qnjjfm
ldjlc� h� | ncjmncj mrd jfo gnmrdg ujËunhcÌdk lmnmd| djm mrnm ö÷ ÜÜâ ðâÙ áÛ Üâ ÜÞ á �ßïÜä� öÜ
ç öæ æ åá æöàáæä�

×Ä ÂØ �� �mmf qf|dl y cm o chh � d n hcedh� }ngm� P
�um c� � fmr �mmf njk �jjn qf|d y cm o chh � d n kgdng� }ngm� P
�um c� �nhkf qf|dl nl odhh y cm o chh � d hcedh��
È �� �mmf qf|dl y cm o chh � d n hcedh� }ngm��

�rd | flm ldgcful f�� dqmcfj nincjlm �do cl Í njnh�lcl Ô orcqr qnggcdl fedg mf {nl}dg Íl
gdqfjlmguqmcfj cj b�� Ô cl mrnm mrd njnh�lcl f� �engcn� h� lmgcqm� qfjkcmcfjnhl cj n ÛäÛÜáÙ
f� l}rdgdl n�lmgnqml non� �gf| qfjmdwmunh kd} djkdjqd orcqr cl y rfodedg y qguqcnh �fg mrd
k�jn| cq nl} dqml f� hnjiunid cj qfjmdwm y nl odhh nl mrd enhckcm� f� hficqnh cj�dgdjqdl cj
qfjmdwm � �jlmdnk f� mn�cji �fg ignjmdk n l�lmd| f� l}rdgdl orcqr cl }gdÔdlmn� hclrdk nl mf
| n�d mgud n luqqdllcfj f� lmgcqmdg njk lmgcqmdg qfjkcmcfjnhl cj fjd qfjmdwm y luqr qnldl qnhh
�fg n k�jn| cq njnh�lcl ordgd dnqr qfjkcmcfjnh cl cjmdg}gdmdk gdhnmced mf mrd hf qnh qfjmdwm
dlmn� hclrdk �� mrd }gdqdkcji ×njk cj mugj qfjmdwmunhh� kd} djkdjmØ qfjkcmcfjnh �

Î ±¿ ª°¯¤ � ¶ °ª³±¢¤¯°¦³¯´±¢ ±« 	 °¡¯�ª° �¤ ¡¢¡º»¤´¤ ±« °ªº¡¯´¬ª ¡¢² ¥°¡²ª² © ±²¡º´¯»

�j njnh�lcl mrnm qn}mugdl c| }fgmnjm nl} dqml f� mrd qfjmdwm kd} djkdjm jnmugd f� qfjkcmcfj�
nhl cl �f�dgml ×ÂÄÇÆ yÂÄÇÄØ � �rd ujkdgh� cji ld| njmcql f� |fknhcm� cl �nldk fj {gnmvdg ×ÂÄÇ ÂØ �
�incj y mrd |fkdh cl djgcqrdk �� n ldm � f� } fllc� hd ofghkl � y njk n b� � ( cl edgcÌdk cj
mrd |fkdh gdhnmced mf n ofghkÔ �ujqmcfjÔ}ncg *� + � - �

�fhhfo cji {gnmvdg Íl njnh�lcl f� gdhnmced njk ignkdk |fknhcm�y n |fknh f} dgnmfg cl cjmdg�
}gdmdk gdhnmced mf n |fknh �nld 5 njk nj fgkdgcji lfugqd � y � fmr kdÌjdk cj mrd |fkdh
nl ldml f� }gf}flcmcfjl y c �d � ldml f� ldml f� } fllc� hd ofghkl � �rd edgcÌqnmcfj qfjkcmcfjl �fg
jdqdllcm� njk }fllc� chcm� ogm � mf n |fknh �nld 5 njk fgkdgcji lfugqd � ngd lmnmdk cj ×ÄÁØ �

� l cj {gnmvdg Íl mrdfg�y mrd |fknh �nld }gfeckdl mrd c|} hcqcm gdlmgcqmcfj ngiu|djm f� mrd
|fknh f} dgnmfg y orcqr cl �ugmrdg gdlmgcqmdk �� mrd njmdqdkdjm b� � (< � �rd fgkdgcji lfugqd
� ×� Ø kdÌjdl n }ngmcnh fgkdg fj mrd ofghkl � 5 ×� Ø mrnm | n�d u} mrd |fknh �nld � � ê cl � ukidk
ðæâÛáï mf mrd ckdnh qfjlmcmumdk �� � ×� Ø mrnj � êê ×� ê �Ê�/   � êê Ø c� |fgd f� mrd }gf} flcmcfjl
cj � ×� Ø ngd mgud cj � ê mrnj cj � êê � �rd ujcedglnh |fknh f} dgnmfg mrdj ËunjmcÌdl fedg mrfld
ofghkl mrnm qf|d qhfldlm mf mrd �ckdnh Í qfjlmcmumdk �� mrd fgkdgcji lfugqd �



ÊÅ

×ÄÁØ �fg nhh ofghkl � + � + � + � ê + � ê y nllcij|djm �ujqmcfjl � + , + ¬ y |fknh �nldl 5 y fgkdgcji
lfugqdl � y |fkdhl � y b� �dl ( +( < + ( � y ldml f� qfjkcmcfjl = y � �} hnqd }gdkcqnmdl» y njk engcn� hdl ü �

Á �n �Ôk � Ã Ã Ã
d � *� + � - 45� ×(<Á2 0Ê( � Ø c�� + , �, *@Ú� -� � � 8 � �5 ×� Ø � 66� � *� + , - 45� ( < 99� Ä

7� ê ×� ê 8 � �5 ×� Ø � 66� � *� + , - 45� ( < 99� � � ê �Ê�/   � �
�� ê �� ê 8 � �5 ×� Ø � 66� � *� + , - 45� ( < 99� � � ê �Ê�/   � ê Ä
7¬ ×¬ *@Ú� -, � *� ê + ¬ - 45� ( � Ø�Ø�

� � *� + � - 45� ×(<Ã2 0Ê( � Ø c�
cm cl jfm mrd qnld mrnm *� + � - 45� ×(<Á2 0ÊÔ( � Ø �f�dgml ×ÂÄÇÄ �Æ ÂÅ Ø

� hmrfuir {gnmvdg Íl njnh�lcl f� gdhnmced njk ignkdk |fknhcm� cl kdlcijdk mf qn}mugd mrd
cjrdgdjm qfjmdwm kd} djkdjm jnmugd f� |fknh f} dgnmfgl y mrcl kdÌjcmcfj kf dl jfm �dm nqqfujm
�fg |fknh lu� fgkcjnmcfj qfjmdwml y luqr nl �f� dgml Í �n|ful dwn|}hd ×ÄZØ � ~edj c� Ô �f hhfo cji
{gnmvdg Ô | fknh f} dgnmfgl ngd njnh�vdk nl c|}hcqcmh� gdlmgcqmdk cj mdg| l f� n qfjmdwmunhh�
lu}}hcdk |fknh �nld y mrd |fknh �nld f� mrd jdqdllcm� f}dgnmfg cj ×ÄZØ cl jfm | ng�dk nl qfj�
mdwmunhh� kd} djkdjm fj mrd lqf} d f� mrd } fllc� chcm�Ôf} dgnmfg � �rul y nqqfgkcji mf mrd b��
nqqdllc� chcm� gdlmgcqmcfjl �fg njn}rfgcq � cjkcji mrd gd�dgdjm ü �fg mrd cjkdÌjcmd njmdqdkdjm
ß ÜÞöá÷ cl cjnqqdllc� hd �fg mrd }gfjfuj Þá cj mrd lu�fgkcjnmd ldjmdjqd �

×ÄZØ � mrcd� | cirm �gdn� cjmf mrd rfuld � zd ofuhk mn�d mrd lchedg �

Ã
�qe�`� g� nwf`t¡Ö��q}Öqe`Öe}pd` g� n

Á
{{ ³ Áqt¡`Öd�|�`f g{ n

�j fgkdg mf nhhfo �fg njn}rfgcq � cjkcji f� mrd }gfjfuj Þ á mf mrd cjkdÌjcmd �� ß ÜÞöá÷ y
�f� dgml kdedhf}l mrd �nqqf| |fknmcfj f� mrd | cllcji njmdqdkdjm n}}gfnqr mf |fknh lu��
fgkcjnmcfj� y orcqr | n�dl | nmdgcnh kdÌjdk cj �f}nËud� qfjmdwml nqdllc� hd �fg njn}rfgcq
� cjkcji cj lu�ldËudjm ×|fknhh� lu� fgkcjnmdkØ ldjmdjqdl � �j ×ÄÅ Ø mrd ldqfjk ldjmdjqd cl
mgdnmdk nl |fknhh� lu� fgkcjnmdk mf mrd Ìglm fjd �� nqqf| |fknmcji mrd lqf} d b� � f� mrd
} fllc� chcm� f} dgnmfg cjmf mrd d|}m� njmdqdkdjm b� � f� mrd |fknhh� lu� fgkcjnmdk jdqdllcm�
f} dgnmfg y mf Ì hh cml c|} hcqcm gdlmgcqmcfj ngiu|djm � �jqd nqqf| |fknmcfj rnl mn�dj }hnqd y mrd
njn}rfgcq gd�dgdjm � qnj � d � fujk mf mrd nqqf| |fknmdk gd�dgdjm ü cj mrd njmdqdkdjm b� � �

×ÄÅ Ø � mrcd� | cirm �gdn� cjmf mrd rfuld � zd ofuhk mn�d mrd lchedg �

Ã
�qe�`� g� nwf`t¡Ö��q}Öqe`Öe}pd` g� n

�qe �`� g� nwf`t¡Ö��q}Öqe`Öe}pd` g� n Á
{{ ³ �qt¡`Öd�|�`f g{ n
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� hmrfuir od mrcj� mrnm �f�dgml Í njnh�lcl f� |fknh lu� fgkcjnmcfj cl �nlcqnhh� qfggdqm y cm
cl ngiun�hd ordmrdg mrd kde cqd f� nqqf| |fknmcfj cl mrd gcirm on�y fg mrd fjh� on� mf if �

�jd }gf� hd| cl mrnm nqqf| |fknmcfj cl n edg� } fodg�uh kde cqd y njk �f�dgml Í mrdfg� kfdl
jfm }gfe ckd nj� on� mf qfjlmgncj cm �

�f�dgml luiidlml } fllc� hd gdlmgcqmcfjl mf nqqf| | fknmcfj y orcqr y rfodedg y ngd jfm icedj
nl n �fg| nh qfjlmgncjm fj nqqf| |fknmcfj � ~ �i � lrd rfhkl mrnm �|fknh lu�fgkcjnmcfj y njk
mrul mrd nqqf| | fknmcfj orcqr cm mgciidgl y gdËucgdl jfjÔ�nqmunh |ffk� ×�f�dgml ÂÄÇÄ �ÆÉ ÂØ �
�� mrd �umugd mdjld ç öæ æ cl cjmdg}gdmdk nl n jfjÔ�nqmunh |fknh f} dgnmfg y nqqf| |fknmcfj cj
×ÄÈnØ njk ×ÄÊnØ cl cj �nqm hcqdjldk y nl f}}fldk mf mrd ×� Ø dwn|}hdl �

×ÄÈØ �� �frj �fuirm n � ff� y rd Íæ æ � d rf| d gdnkcji cm �� jfo �
n � �m Íæ æ � d n |ugkdg rclmfg��
� � û �m clAonl n |ugkdg rclmfg��

×ÄÊØ � mrcd� Ù ö�ÞÜ �gdn� cjmf mrd rfuld �
n � zd çâÚæèAçöæ æ mn�d mrd lchedg �
� � û zd mn�dl mrd lchedg �

Edm y mrdgd cl |fgd mf cm � cj mrd qfjmdwm f� n lu�� ujqmced | fknh ldjmdjqd y luqr nl ×ÄÆØ njk
×ÄÇØ y |fknh lu� fgk cjnmcfj f� n �umugd mdjld lu�ldËudjm y nhmrfuir cj jfjÔ�nqmunh |ffk y cl
jfm qfggdqm ×ÄÆ� ØA ×ÄÇ� Ø � �rd qfjlmgncjml fj nqqf| |fknmcfj |ulm mrdgd�fgd � d |uqr |fgd
gdlmgcqmced � �j mrd ln|d on�y mrd | fknh ðßñ cj ×ÄÇ� Ø y nhmrfuir cjrdgdjmh� jfjÔ�nqmunh y kfdl
jfm hcqdjld nqqf| |fknmcfj f� mrd qfujmdg�nqmunh Íl njmdqdkdjm njkAfg lqf} d �

×ÄÆØ �frj ÛÞâÚæè Þßàá �fuirm n � c�d �fg rcl knuirmdg �
n � �rd çâÚæè Þßàá hc�dk cm �
� � û �rd o chh hc�d cm �

×ÄÇØ �� � rnk n �c�d o cmr n �nl�dm y � ðâÚæèBçâÚæè mn�d onmdg o cmr |d �
n � � ðâÚæèBçâÚæè gckd mrd orfhd kn� hfji �
� � û � qnjAo chh gckd mrd orfhd kn� hfji �� ?

�rul y kc�dgdjm � cjkl f� | fknhcm� Ô �umugnmd y r�} fmrdmcqnh fg qfujmdg�nqmunh Ô ngd mf
� d kclmcjiuclrdk cj luqr n on� mrnm cj fgkdg �fg n |fknh dw}gdllcfj mf � d njnh�vdk nl
lu� fgk cjnmd mf lf| d fmrdg |fknh qfjmdwm y mrd gdl} dqmced � cjkl y fg m�} dl f� |fknhcm� ngd
qfjlmgncjdk mf � d ðâÙ�ßÜöåæá Ô cj n ldjld mf � d dw} hncjdk cj ld| njmcq mdg| l � �m lrfuhk � d
f�ecful mrnm mrd kdecqd f� nqqf| | fknmcfj cl �ng �gf| }gfeckcji luqr nj nqqfujm �

� |fgd }gcjqc} hdk f�� dqmcfj nincjlm �f� dgml Í njnh�lcl f� qfjmdwm kd} djkdjqd cj |fknh
qfjlmguqmcfjl cl mrnm cm cl n r��gck mrdfg��

�rd njnh�lcl cl �nldk fj {gnmvdg Íl mrdfg�y orcqr qrngnqmdgcvdl |fknh nkedg�l nl ðâñ Üáý Ü
èá� áñèáñÜ dw}gdllcfjl y kd} djkdjm u}fj qfjedglnmcfjnh �nq�igfujk qfjmdwml � Ù âèßæ åßÛá
njk âïèáïöñ� ÛâÚïðá� �rdld ngd |flm f�mdj mf � d gdqfjlmguqmdk }gni| nmcqnhh�y �um qnj nhlf
� ^��� �� t u}�t| dpw}f���tq�}� f`t���b a
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� d dw} hcqcmh� cjmgf kuqdk �� mrd }gdqdk cji hcjiu clmcq qfjmdwm �
�j �f� dgml Í njnh�lcl |fknh �nld njk fgkdgcji lfugqd ngd jfm gd}gdldjmdk nm mrd hdedh f�

mrd b� � y �um kdjfmd ÛáÜÛ â÷ � ïâ�âÛöÜöâñÛ mrnm ngd kdÌjdk cj mrd Ù âèáæ �fg mrd edgcÌqnmcfj
f� |fknh ×fg qfjkcmcfjnhØ b� �dl cj ×ÄÁØ � �j �nqm y mrd gd�dgdjqd mf mrd |fknh �nld 5 njk
fgkdgcji lfugqd � cj (<Á2 0Ê( � ×ldd ×ÄÁdÔ � ØØ cl jfm dedj }gfe ckdk �� mrd b� � hnjiunid ��[
�qqfgkcji mf �f� dgml mrd ldhdqmcfj f� �fmr |fknh �nld njk fgkdgcji lfugqd �cjefhedl }gni�
| nmcq Ëudlmcfjl y orcqr if � d�fjk mrd }uge cdo f� ld| njmcq mrdfg��� ×�f� dgml ÂÄÇÄ �Æ ÂÁØ �

�rcl cl f� qfugld jfm n mdjn�hd } flcmcfj � � hmrfuir | fknhl ngd f�mdj gnmrdg ujl} dqcÌdk nl
mf mrd gnjid f� |fknh �nldl mrd� nhhfo �fg y nl {gnmvdg rnl lrfoj y mrdgd ngd | nj� |fknh
f} dgnmfgl mrnm �� mrdcg edg� hdw cqnh |dnjcji ldhdqm l} dqcÌq � cjkl f� |fknh �nldl fg fgkdgcji
lfugqdl � �j fgkdg mf qn}mugd mrdcg |dnjcji n}}gf}gcnmdh�y cm |ulm � d } fllc� hd mf l} dqc��
nm hdnlm mrd úöñè â÷ cjmdjlcfjnh qfjmdwm mrd� ngd mf � d cjmdg}gdmdk nl kd} djkdjm fj � � hlf y
|fknh f} dgnmfgl ngd f�mdj kd} djkdjm u}fj ðâñÜáý ÜÚßæ æä � öàáñ ÝöSáS æöñ�ÚöÛÜöðßæ æä öñ ÜïâèÚðáèã
�qfjedglnmcfjnh �nq�igfujkl� �

�fo y cj �f� dgml Í njnh�lcl Ô orchd mrd |flm } dgenlced }rdjf|djfj f� qfjmdwm kd} djkdjqd y
mrd cjmdg}gdmnmcfj f� |fknh f} dgnmfgl gdhnmced mf n |fknh �nld njk nj fgkdgcji lfugqd y cl
mgdnmdk nm mrd hdedh f� mrd àáïöT ðßÜöâñ ðâñèöÜöâñÛ Ô fjd Û� áðößæ nl} dqm f� qfjmdwm kd} djkdjqd
cj | fknh qfjmdwml y |fknh lu� fgkcjnmcfj y cl nqqfujmdk �fg �� uld f� nj nqqf| |fknmcfj
|dqrnjcl| ßÜ ÜÞ á æáàáæ â÷ ÜÞ á :$þ�

�j fug ecdo y icedj mrnm qfjedglnmcfjnh �nq�igfujk qfjmdwml �fg |fknh f} dgnmfgl | n�
� d cjmgfkuqdk �� mrd hcjiuclmcq qfjmdwm fg qfjlmgncjdk �� mrd hdw cqnh |dnjcji f� |fknh
×nkØedg�l y mrd |fgd �ujkn|djmnh jfmcfj f� qfjmdwm kd} djkdjqd y ïáæßÜöà á | fknhcm�y lrfuhk
� d mgdnmdk nm mrd hdedh f� kclqfugld gd}gdldjmnmcfj lmguqmugd �

�� mr cl cl jfm djlugdk y jf n}}gf}gcnmd ld| njmcq gd}gdldjmnmcfj cl }gfeckdk mf nqqfujm �fg
mrd qfjmdwm kd} djkdjm |dnjcji f� Þßàá Üâ cj ×ÄÄØ � � cedj mrnm mrd fgkdgcji lfugqd cl jfm
gd}gdldjmdk cj mrd b� � y mrd qfjmdwmunh gdhnmce cvnmcfj f� mrd kdfjmcq |fknh mf mrd � ugckcqnh
qfjmdwm gd�dggdk mf �� mrd }rgnld ß ñáç Üßý ÛäÛÜáÙ qnjjfm � d nqqfujmdk �fg �

×ÄÄØ �rd ifedgj| djm rnl � ulm }nlldk n jdo mnw hno �fg qngl � �� � nw rnk �fuirm n �dggngc
hnlm �dng y rd ofuhk rned mf }n� |uqr rcirdg mnwdl �fg cm �� jfo �

�fmd mrnm mrcl kdÌ qcdjq� qnj jfm � d fedgqf|d lc|}h� �� cjmgf kuqmcfj f� n ×lu� Øb� � fg
n qfjmdwm gd�dgdjm mf gd}gdldjm mrd cjmdjlcfjnh kdfjmcq qfjmdwm kdjfmdk �� mrd }rgnld ß ñáç
Üßý ÛäÛÜáÙ � �fg fjd y luqr nj n}}gfnqr jdqdllcmnmdl n gdkdÌjcmcfj f� � fmr mrd gdhnmcfj �
njk f� mrd edgcÌqnmcfj qfjkcmcfjl ×ÄÁØ mf nqqfujm �fg mrcl jdo m�} d f� mrd fgkdgcji lfugqd �
�ugmrdg|fgd y gdqnhh mrnm od f�� dqmdk nincjlm mrd }ngmcquhng kdÌjcmcfj f� �ignkdk |fknh�
cm�� mf nqqfujm �fg engcful }rdjf|djn cjefhecji jfjÔignkdk |fknh qfjlmguqmcfjl ×luqr
nl qfujmdg�nqmunh njk kdfjmcq qfjkcmcfjnhl y njk qnldl f� ��gnqmcqnh �j�dgdjqd�Ø y orcqr hdk
ul mf n lhcirmh� gde cldk njnh�lcl f� �|uhmc} h� gdhnmced |fknhcm�� cj mdg| l f� �qf| }nmc� chcm�
gdlmgcqmdk ujcfj� mf �fg| n | nw c| nhh� qfjlclmdjm qf|}hdw | fknh �nld � �m cl de ckdjm mrnm c�
mrd fgkdgcji lfugqd cl mf � d gd}gdldjmdk nm mrd b� � hdedh mf gdjkdg mrd gdhnmce cvnmcfj f� mrd
|fknh f} dgnmfg mf lf| d qf|}hdw | fknh �nld y � fmr mrd edgcÌ qnmcfj qfjkcmcfjl njk mrd nq�
qf| |fknmcfj kdecqd �fg |fknh lu� fgkcjnmcfj rned mf � d gdÌjdk nqqfgk cjih�y mf nqqfujm �fg
���e` f`|`�t�q �|tpd` }� qe` d{�qt� }� �zÙ �d �grn ×� ö� t�� ö � tf` �z_`d l qe`� ö��ö � �d t �}���q�}� a z}w`fqd ghiji �� hmn
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cjqfjlclmdjm qfjmdwml � � hmrfuir cm cl } fllc� hd mf kdnh o cmr mrdld }gf� hd| l cj b�Ômrdfgdmcq
mdg| l ×mrcl o chh � d fug f�� dqmced cj mrd �f hhfo cji �rn}mdglØ cm lrfuhk � d f�ecful mrnm mrd
}gf� hd| cl mf f qf|}hdw mf � d qfedgdk �� n lc|}hd nqqf| | fknmcfj kde cqd �

�d}gdldjmnmcfj f� � fmr |fknh �nld njk fgkdgcji lfugqd nm mrd hdedh f� mrd b� � cl y
rfodedg y jfm fjh� n }gf| clcji }dgl} dqmced mf gd}gdldjm mrd qfjmdwm kd} djkdjm |dnjcji
f� |fknh dw}gdllcfjl y �um cl cjkcl} djlc� hd �fg idjdgnh ld| njmcq gdnlfjl �

�cjqd | fknh �nld njk fgkdgcji lfugqd ngd jfm gd}gdldjmdk nm mrd hdedh f� mrd b� � y mrd
b� � cj ×ÂÉÉnØ kf dl jfm �uhh� qn}mugd mrd |dnjcji f� mrd kdfjmcqnhh� |fknhcvdk ldjmdjqd
×cØ � ×ÂÉÉn �cØ njk ×ÂÉÉn �ccØ idm nllcijdk mrd ln|d ld| njmcq gd}gdldjmnmcfj �

�c| chngh�y mrd gdhnmce cvnmcfj f� n lu�� ujqmced |fknh mf lf|d �mfmnhh� gdnhclmcq fgkdgcji
lfugqd� cl jfm gdjkdgdk �� mrd b� � gd}gdldjmnmcfj � ×ÂÉÉ� �cØ cl mrdgd�fgd jfm k clmcjiu clrdk
cj b�Ômrdf dmcq mdg| l �gf| mrd cjkcqnmced ×ÂÉÉ� �ccØ � �fmd mrnm c� od odgd mf lmcq� o cmr nj
njnh�lcl f� kdfjmcq qfjkcmcfjnhl nl fgci cjnhh� }gf} fldk �� {gnmvdg y mrcl ofuhk qngg� fedg mf
×ÂÉÉ� �cccØ y �fg o rcqr mrd b� � kfdl jfm kcl} hn� mrd gdlmgcqmcfj mf n kdfjmcq fgkdgcji lfugqd �

×ÂÉÉØ n � c � z ngg� | n�3ÅÊ4È<É �u� n qng �
cc � zngg� | cirm �u� n qng ��etff{ g� n

Ã
` {�tf g{ n` � wp{ g� l{ n

� � c � �� � nw rnk �fuirm n qng y rd ofuhk � d rn}}��
cc � �� � nw rnl �fuirm n qng y rd o chh � d rn}}��
ccc � �� � nw rnl �fuirm n qng y rd |ulm � d rn}}��uut� gu n��tf g� nwp{ gu l� n Á etvv{ gu n

�cjnhh�y mrcl f�ldgenmcfj hdnkl ul mf njfmrdg gdl} dqm cj orcqr �f� dgml Í njnh�lcl qnj � d
� ukidk nl n r��gck mrdfg� � � fknh lu� fgk cjnmcfj y orcqr cl njnh�vdk cj mdg| l f� b� �Ô
nqqf| |fknmcfj y cl ldjlcmced mf kc�dgdjm �cjkl f� |fknh �nld njk fgkdgcji lfugqdl � �rdld
qfjqd}ml y rfodedg y ngd jfm gd}gdldjmdk cj mrd b� � mf qfjlmgncj mrd nqqf| |fknmcfj kdecqd �

�dqnhh fug qgcmcqcl| nl gdingkl | cllcji qfjlmgncjml fj nqqf| |fknmcfj � �fo y mrd edg�
ln|d �cjkl f� kclmcjqmcfjl mrnm od ngiudk odgd | cllcji mf nqqfujm �fg gdlmgcqmcfjl fj |fknh
lu� fgk cjnmcfj Ô �umugnmd y r�} fmrdmcqnh njk qfujmdg�nqmunh | fknhcm� nl odhh nl kc�dgdjm
�� cjkl� f� jfjÔd} clmd| cq |fknhcm� Ô ngd dwnqmh� ornm cl qn}mugdk �� {gnmvdg Íl njnh�lcl cj
mdg| l f� gdhnmced njk ignkdk |fknhcm� cj mdg| l f� |fknh �nld njk fgkdgcji lfugqd � �fjlckdg
×ÂÉ ÂØ njk ×ÂÉÁØ � �rd ×nØ dwn|}hdl qnj � d njnh�vdk o cmrfum | n�cji uld f� mrd |dqrnjcl|
f� |fknh lu� fgk cjnmcfj y orchd cj mrd ×� Ø dwn| }hdl mrd qfjlmguqmcfjl ngd |fkcÌdk luqr mrnm
|fknh lu� fgkcjnmcfj |ulm n}}h�� �rd hficqnh �fg| l lmnmd mrd |fknh f} dgnmfgl y mfidmrdg
o cmr mrdcg ×lu�lqgc}mdkØ |fknh �nld njk ×lu}dglqgc}mdk Ø fgkdgcji lfugqd y c� nj��

�j ×ÂÉ ÂnØ mrd jdqdllcm� f} dgnmfg cl cjmdg}gdmdk ogm � nj d} clmd| cq |fknh �nld ×�ugmrdg
gdlmgcqmdk �� mrd njmdqdkdjm � Ø njk nj d| }m� fgkdgcji lfugqd � �rd |fknh lu� fgkcjnmcfj
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qnld ×ÂÉ Â� Ø Ìglm denhunmdl � âÛÛöåæáÅ� <�ÈÅ2 <É � y njk mrdj denhunmdl ñ áðáÛÛßïä ¼ ogm � ÜÞ á ÛßÙ á
ª·´¤¯ª© ´³ Ù âèßæ åßÛáy orcqr Ô �� nqqf| | fknmcfj Ô cl �ugmrdg gdlmgcqmdk mf lnmcl�� � y mrd
lqf} d f� mrd Ìglm |fknh f} dgnmfg � �rd } fcjm cj Ëudlmcfj cl mrnm � dlckdl mrd gdlmgcqmcfj f� mrd
|fknh �nld f� mrd kd} djkdjm |fknh f} dgnmfg mf lnmcl�� � Ô orcqr cl nqqfujmdk �fg �� mrd
nqqf| |fknmcfj |dqrnjcl| Ô mrcl |fknh �nld |ulm �ugmrdg|fgd � d qfjlmgncjdk mf �mn�d
u}� mrd d} clmd| cq |fknh �nld f� mrd rcirdg f} dgnmfg y mf orcqr cm cl |fknhh� lu� fgkcjnmdk �
Edm y mrcl kd} djkdjqd u}fj mrd |fknh �nld f� mrd �njmdqdkdjm� |fknh qfjlmguqmcfj cl jfm
qn}mugdk �� mrd nqqf| |fknmcfj n}}gfnqr mf |fknh lu� fgkcjnmcfj �

�fmd mrnm mrcl | cllcji kd} djkdjq� qnj gdluhm cj k c�dgdjqdl f� mgumr � �� cj ×ÂÉ ÂØ mrd
}gdqdk cji qfjmdwm rnk cjmgf kuqdk mrd nkkcmcfjnh cj�fg| nmcfj mrnm n �gcirm�uhh� knjidgful
kfi cl cj mrd rfuld y od ofuhk jfm onjm mf kdkuqd o cmr jdqdllcm� mrnm �÷ ß ÜÞöá÷ åïáßúÛ öñ �
Þá çöæ æ Üßú á ÜÞ á Ûöæàáï ×dedj c� od mn�d cjmf nqqfujm mrd eniudjdll f� qfjkcmcfjnhlØ � �d o chh
qf|d �nq� mf mrcl }gf� hd| �dhfo �

×ÂÉ ÂØ n � �� n mrcd� �gdn�l cj y rd o chh mn�d mrd lchedg �
� )�)����� Å� <�ÈÅ2 <É § ÿ� � ¼

�qe�`� g� nwf`t¡Ö��q}Öqe`Öe}pd` g� n Á
{{ ³ �qt¡`Öd�|�`f g{ n

� � � mrcd� | cirm �gdn� cj � zd o chh mn�d mrd lchedg �
� ���ÓûÒ)Å� <�ÈÅ2 <É � P � )�)�������  !"�#  $ § ÿ� � ¼
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�qe�`� g� nwf`t¡Ö��q}Öqe`Öe}pd` g� n

�qe �`� g� nwf`t¡Ö��q}Öqe`Öe}pd` g� n Á
{{ ³ �qt¡`Öd�|�`f g{ n

�rd jdwm dwn| }hd y cjefhecji qfujmdg�nqmunhcm�y cl cjmdjkdk mf chhulmgnmd mrnm |fknhh�
lu� fgk cjnmdk ldjmdjqdl ngd �njn}rfgcq� jfm fjh� mf mrd |fknh �nld y �um nhlf mf mrd fgkdgcji
lfugqd f� mrd njmdqdkdjm |fknh qfjlmguqmcfj � �rd qfujmdg�nqmunh cj ×ÂÉÁnØ cl njnh�vdk ogm �
nj d|}m� |fknh �nld y u} knmdk o cmr mrd njmdqdkdjm � y njk n �mfmnhh� gdnhclmcq� fgkdgcji
lfugqd mf ldhdqm mrd qfujmdg�nqmunh � Ôofghkl mrnm ngd |flm lc| chng mf mrd nqmunh ofghk � �rd
d|�dkkdk jdqdllcm� f} dgnmfg mn�dl u} mrd |fknh �nld � y orcqr jfo cl �fgkdgdk� �� n kdfjmcq
fgkdgcji lfugqd y luqr mrnm ¼ rfhkl o cmr jdqdllcm� cj mrfld �Ôofghkl mrnm ngd |flm lc| chng mf
ornm mrd �hno� kd| njkl cj mrfld | nw c| nhh� lc| chng � Ôofghkl ��\ �incj y n qfggdqm njnh�lcl
f� mrd }ngnhhdh | fknh lu� fgkcjnmcfj qnld ×ÂÉÁ� Ø gdËucgdl |fgd mrnj nqqf| |fknmcfj f� mrd
lqf} d f� mrd njmdqdkdjm |fknh qfjlmguqmcfj cjmf mrd gdlmgcqmfg ngiu|djm f� mrd |fknhh�
��z`�t|| }pf ��d�pdd�}� }� �`}�q�� óï��}���q�}�t|d �� _`�q�}� � a� am l �e`f` �` tfbp`� qetq �� sftqÉ`f �dgf`��d`�n t�t|{d�d qe` u}�t| wtd` }� qe` `uw`��`� �`}�q�� u }�t| }v `ftq}f updq w ` t�tve}f�� q} l }f Êqt¡` pvËqe` gpv�tq`�n u}�t| wtd` J Ì }� qe` �}���q�}�t| �d e �be`f u}�t| }v `ftq}f a �e` t�`�pt�{ }� t��}uu}�tq��bqe` t�q`�`�`�q �z_ }� qe` e�be`f u}�t| }v `ftq}f ��q} qe` f`dqf��q�}� tfbpu `�q }� qe` `uw`��`� u}�t|}v `ftq}f l td ��dv|t{`� �� ghx�t�w n l � �|| w ` ��d�pdd`� � t�� �p`dq�}�`� � w`|}� a
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lu�fgk cjnmdk f}dgnmfg � �rcl |fknhh� lu� fgkcjnmdk f} dgnmfg |ulm � d denhunmdk ogm � mrd
ln|d �cjk f� fgkdgcji lfugqd y cj fgkdg mf qf} d o cmr mrd nl} dqm f� qfujmdg�nqmunhcm��

×ÂÉÁØ n � �� � nw rnk �fuirm n qng hnlm �dng y rd ofuhk rned rnk mf }n� rcir mnwdl �fg cm �
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� � �u}}fld � nw rnk �fuirm n qng hnlm �dng � zd ofuhk rned rnk mf }n� rcir mnwdl
�fg cm �
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�m lrfuhk � d f�ecful �gf| mrdld dwn|}hdl mrnm c� � fmr | fknh �nld njk fgkdgcji lfugqd
odgd gd}gdldjmdk nm mrd b� � hdedh y gdhnmced |fknhcm� qfuhk � d gd}gdldjmdk �� njn}rfgcq
gd�dgdjqd mf ×} fllc� h� ujkdgl} dqcÌdkØ qfjmdwmunh �nq�igfujkl � �j mrd dwn|}hdl od � ulm
qfjlckdgdk y |fknh lu� fgkcjnmcfj qfuhk mrdj � d qfjlmgncjdk cj mdg| l f� njn}rfgcq gd�dg�
djqd mf mrd |fknh �nld njkAfg fgkdgcji lfugqd f� mrd njmdqdkdjm |fknh qfjlmguqmcfj � �j
njnh�lcl nhfji mrdld hcjdl ofuhk }gfe ckd mrd jdqdllng� gdlmgcqmcfjl fj |fknh lu� fgkcjnmcfj
dwd|}hcÌdk �� ×ÄÆØ njk ×ÄÇØ y i cedj n}}gf}gcnmd ld| njmcq qrngnqmdgcvnmcfjl f� mrd kc�dgdjm
� cjkl f� cjmdjlcfjnh qfjmdwml ��] �cjqd y d �i � n gdnhclmcq fgkdgcji lfugqd cl fjh� hcqdjldk �fg
lu�� ujqmced |fknhl ×çâÚæè� ðâÚæèy dmq �Ø y �um jfm �fg cjkcqnmced nuwchcngcdl hc�d ç öæ æ fg ðßñy
jf njn}rfgcq gd�dgdjqd qfuhk �d dlmn� hclrdk mf mrd |fknh �nld njk fgkdgcji lfugqd f� mrd
qfujmdg�nqmunh njmdqdkdjml cj ×ÄÆ� Ø njk ×ÄÇ� Ø �

�rd }gdecful dwn|}hd y cjefhecji kdfjmcq ö÷Ô qfjkcmcfjnhl y hdnkl ul nincj mf mrd }gf� hd|
f� c|}hcqcmh� gdlmgcqmdk |fknh f} dgnmfgl cj d|�dkkdk }flcmcfj y kclqulldk cj �dqmcfj Á �Á �Z �
�d rned ngiudk mrnm cj {gnmvdg Íl �gn|dofg� mrd d|�dkkdk kdfjmcq f} dgnmfg cj d �i � ×ÂÉÁnØ
|ulm � d cjmdg}gdmdk gdhnmced mf dcmrdg ×cØ n qcgqu| lmnjmcnh |fknh �nld y fg ×ccØ n | fknh �nld
mrnm cl ckdjmcqnh mf mrd |fknh �nld f� mrd d|�dkkcji qfjkcmcfjnh � �j fug e cdo mrd ldqfjk
f}mcfj cl mf � d }gd�dggdk y �um qnj fjh� � d gdnhcvdk cj n �gn|dofg� mrnm nhhfo l �fg njn}rfgcq
gd�dgdjqd mf y fg nqqf| |fknmcfj f� mrd rcirdg f} dgnmfg Íl |fknh �nld �
��Õ` � �|| }� |{ dqtq` dp�e f`dqf��q�}�d �� _`�q�}� m a� l }� qe` wtd�d }� }pf t|q`f�tq��` t�t|{d�d }� b`�`ft|�É`��}�q`�qpt| �`v `��`��` �� u}�t| �}�q`�qd l q} w ` �`�`|}v `� �� �etvq`fd m q} r a
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�cjqd �f� dgml Í njnh�lcl cl n gdqfjlmguqmcfj f� {gnmvdg Íl y mrd f�� dqmcfjl gncldk nincjlm nj
njnh�lcl nhfji mrd hcjdl f� ×cØ qngg� fedg mf �f� dgml Í nqqfujm � � l �fg mrd ldqfjk f}mcfj y fjd
qfuhk qfj� dqmugd mrnm Ô lcjqd mrd ö÷Ô qhnuld cl gd}gdldjmdk cj mrd b� � Ô mrd nqqf| |fknmcfj
kde cqd qfuhk � d uldk mf }gfeckd nj n}}gf}gcnmd gdlmgcqmcfj ngiu| djm �fg mrd d|�dkkdk f}�
dgnmfg �� nqqf| |fknmcfj f� mrd r cirdg f} dgnmfg Íl njmdqdkdjm b� � y nl kcl} hn�dk cj ×ÂÉÁØ �
�rd d|�dkkdk |fknh cl mrdj cj �nqm qfjlmgncjdk mf Ëunjmc�� fedg ofghkl o rdgd � nw �u�l
n qng y njk orcqr qfggdl} fjk nl |uqr nl }fllc� hd mf ornm mrd hno kd| njkl �

xum nqqf| | fknmcfj f� mrd rcirdg f} dgnmfg Íl njmdqdkdjm b� � mf Ì hh mrd gdlmgcqmfg f� mrd
d|�dkkdk kdfjmcq f} dgnmfg kf dl jfm ofg� cj mrd idjdgnh qnld �

�| nicjd Ìglm nj cjkcqnmced engcnjm f� ×ÂÉÁnØ y ummdgdk cj n qfjmdwm ordgd od Ìglm idm
mf �jfo mrnm � ßý öÛ ß èöÛßåæáè � áïÛâñ� �j mrcl qfjmdwm y mrd qfjkcmcfjnh �÷ � ßý åÚäÛ ß
ðßï� Þá Ù ÚÛÜ �ßä Üßý áÛ cl jfm mgud � �llu| cji mrnm �fg mrd cjkcqnmced qfjkcmcfjnh od qnj
mn�d mrd ×�nqmunhØ njmdqdkdjm qfjmdwm mf }gfe ckd mrd | fknh �nld � ×� Ø f� mrd r cirdg f} dg�
nmfg y gdlmgcqmcji mrd d|�dkkdk f} dgnmfg mf njn}rfgcqnhh� gd�dg mf mrd u}knmdk |fknh �nld
� � ×� Ø 5 � ×� Ø � 6� 9 y nl od }gf}fldk �fg {gnmvdg Íl nqqfujm y o chh i ced mrd qfggdqm gdluhm � mrd
u} knmdk | fknh �nld qfjmncjl fjh� ofghkl ordgd � nw cl n kcln� hdk } dglfj y mrul cj mrfld
ofghkl fum f� mrdld y mrnm ngd | nwc| nhh� lc| chng mf o rnm mrd hno }gfeckdl y � nw o chh jfm � d
kd| njkdk mf }n� mnwdl �fg rcl jdo qng �

�fo y o cmr nj njnh�lcl nhfji mrd hcjdl f� ×ÂÉÁnØ y ordgd mrd gdlmgcqmfg f� mrd d|�dkkdk
f} dgnmfg cl Ì hhdk �� ßððâÙÙ âèßÜöâñ f� mrd r cirdg f} dgnmfg Íl ßñÜáðáèáñÜ :$ þ fjh�y mrd qfj�
mdwmunh cj�fg| nmcfj mrnm � nw cl n kcln� hdk } dglfj cl hflm � �rdgd�fgd y od qnjjfm kdgced mrnm
cm cl �nhld mrnm �÷ � ßý çöæ æ åÚä ß ðßï� Þá Ù ÚÛÜ � ßä Üßý áÛ� �rul y cj mr cl qnld njn}rfgcq gd��
dgdjqd mf ×fg nqqf| |fknmcfj f� Ø mrd djmcgd y u} knmdk | fknh �nld f� mrd rcirdg f} dgnmfg cl
jddkdk mf idm mrd qfggdqm mgumr qfjkcmcfjl � �rcl cl Ô cj }gcjqc} hd Ô } fllc� hd cj {gnmvdg Íl
nqqfujm y �um jfm lf cj �f� dgml Íy ordgd mrd nqqf| | fknmcfj njk njn}rfgcq kde cqdl f} dgnmd
fj mrd b� � hdedh y o rchd mrd |fknh �nld cl jfm gd}gdldjmdk cj mrd b� � �

�rd }gf� hd| cl dedj |fgd cjefhedk �fg mrd qfujmdg�nqmunh ×ÂÉÁnØ y c� ldmmhdk cjmf mrcl l} d�
qcÌq qfjmdwm � � hlf cj {gnmvdg Íl njnh�lcl mrcl qnld qnjjfm jfm � d nqqfujmdk �fg �� njn}rfgcq
gd�dgdjqd mf mrd qfjkcmcfjnh Íl |fknh �nld ��� �rd |fknh �nld f� mrd qfujmdg�nqmunh qfjkc�
mcfjnh qnjjfm � d qrfldj mf � d }gfe ckdk �� mrd �nqmunh njmdqdkdjm qfjmdwm y lcjqd mrdgd o chh
� d jf qfjlclmdjm u}knmd o cmr mrd njmdqdkdjm � � �rd qfjkcmcfjnh Íl f} dgnmfg cl mrdgd�fgd mf
� d gdlmgcqmdk �� nj �d|}m�� |fknh �nld njk n �mfmnhh� gdnhclmcq� fgkdgcji lfugqd � � rchd
mrd r cirdg |fknh ËunjmcÌqnmcfj cl mrdgd�� gdlmgcqmdk mf �| nw c| nhh� lc| chng� ofghkl ordgd
� nw cl n k cln� hdk } dglfj y mrcl gdlmgcqmcfj cl hflm �fg mrd d|�dkkdk ËunjmcÌqnmcfj y c� cm fjh�
gd�dgl mf mrd qfjkcmcfjnh Íl ×u}knmdkØ |fknh �nld � � y qfjlclmcji f� mrd }gf} flcmcfj � nhfjd �

�f cm mugjl fum mrnm �fg kdfjmcq ö÷Ô qfjkcmcfjnhl ×cØ ßððâÙ Ù âèßÜöâñ â÷ ÜÞ á ßñÜáðáèáñÜ :$þ
mf Ì hh mrd gdlmgcqmfg f� mrd d|�dkkdk kdfjmcq f} dgnmfg cl cjluÇ qcdjm y mrnm ×ccØ njn}rfgcq
gd�dgdjqd mf mrd r cirdg f} dgnmfg Íl ÝÚ�èßÜáèã Ù âèßæ åßÛá ofg�l Ìjd �fg mrd cjkcqnmced qnld y
orchd ×cccØ �fg qfujmdg�nqmunhl mrcl njnh�lcl cl fjh� n}}gf}gcnmd c� mrd |fknh �nld qnj � d
kdÌjdk cj luqr n on� mrnm cm lnmclÌdl ßÛ ÙÚðÞ öñ÷ âïÙ ßÜöâñ ßÛ �âÛÛöåæá f� ornm cl }gfeckdk
�� mrd �nqmunh njmdqdkdjm qfjmdwm ßÛ öÛ ðâñÛöÛ ÜáñÜ ç öÜÞ ÜÞ á ðâÚñ Üáï÷ ßðÜÚßæ CÛ ßñÜáðáèáñÜ�
�fm lug}gclcjih�y mrcl cj�fg| nh gdjkdgcji qfggdl} fjkl qhfldh� mf mrd jfmcfj f� ðâÙ�ßÜöåöæöÜä
ïáÛÜïöðÜáè Úñöâñ cj �uchkcji u} n | nwc| nhh� qfjlclmdjm ÝðâÙ� æáýã Ù âèßæ åßÛáy orcqr od
cjmgf kuqdk njk kd�djkdk cj �dqmcfj Á �Á �Z �
���e}pbe qe` t�t|{d�d �}f¡d �}ff`�q|{ �� qe` `uw`��`� �pt�q���tq�}� �d t�t|{É`� w{ pd` }� t ��f�pu dqt�q�t|u }�t| wtd` t�� t �`}�q�� }f�`f��b d}pf�` a



ÆÂ

�d qfjqhukd mrnm �f� dgml Í njnh�lcl f� | fknh lu�fgkcjnmcfj cl cjluÇ qcdjm cj c|}fgmnjm
gdl} dqml � � cglm y cm kf dl ñâÜ qn}mugd mrd n}} dnh f� {gnmvdg Íl njnh�lcl f� �gdhnmced |fknhcm�� y cj
mrnm mrd qfjmdwmunh �nq�igfujkl mrnm qfjlmcmumd mrd �|fknh �nld� njk �fgkdgcji lfugqd� f�
n | fknh f} dgnmfg ngd jfm gd}gdldjmdk nm mrd hdedh f� kclqfugld gd}gdldjmnmcfj lmguqmugd y �um
ngd lc|}h� kdÌjdk cj mrd |fkdh y �fg edgcÌqnmcfj f� mrd |fknh ËunjmcÌqnmcfj qfjkcmcfj ×ldd
×ÄÁØØ � �m cl mrdgd�fgd jfm }fllc� hd mf njn}rfgcqnhh� gd�dg mf qfjmdwml ldm u} �� mrd }gdqdkcji
kclqfugld y mf nqqfujm �fg mrd qfjmdwmunh gdhnmce cvnmcfj f� n |fknh f} dgnmfg y nl d �i � cj ×ÄÄØ �
� hlf y mrd kclqullcfj f� kdfjmcq ö÷Ô qfjkcmcfjnhl �gfuirm fum mrnm n gd}gdldjmnmcfjnh nqqfujm
f� ïáæßÜöàá Ù âèßæöÜä cl gdËucgdk nhlf �fg mrdld jfjÔ|fknhÔ lu� fgk cjnmcfj qnldl y c� mrd |fknh
�nld f� mrd d|�dkkdk kdfjmcq | fknh f} dgnmfg cl mf � d cjlmnjmcnmdk �� on� f� njn}rfgcq
gd�dgdjqd mf mrd rcirdg f} dgnmfg Íl |fknh �nld �

�f mrd odn�jdll f� �f� dgml Í mrdfg� cl mrnm cm cl n r��gck mrdfg� � mrd nqqf| |fknmcfj kdecqd
�fg |fknh lu� fgkcjnmcfj f}dgnmdl nm mrd hdedh f� mrd b� � y o rchd mrd |fgd �ujkn|djmnh
jfmcfjl f� qfjmdwm kd} djkdjqd cj mdg| l f� �|fknh �nld� njk �fgkdgcji lfugqd� ngd jfm
kcl} hn�dk cj mrd ld| njmcq gd}gdldjmnmcfj Ô mrd� � ulm Ìiugd cj mrd edgcÌqnmcfj qfjkcmcfjl �

� cjnhh�y i cedj mrnm mrd nqqf| |fknmcfj |dqrnjcl| Ô � dlckdl � dcji n |uqr mff } fodg�u h
kde cqd Ô kf dl jfm rned nqqdll mf mrcl hdedh f� mrd ld| njmcq njnh�lcl y mrdgd cl jf on� mf lmnmd
n}}gf}gcnmd qfjlmgncjml fj |fknh lu�fgkcjnmcfj Ô orcqr odgd lrfoj n�fed mf � d mcdk mf
mrd qfjqd}ml f� |fknh �nld njk fgkdgcji lfugqd �

�j lu| y od rned lddj mrnm mrd idjdgnh y | fgd �ujkn|djmnh }rdjf|djfj f� qfjmdwmunh
kd} djkdjqd cj |fknh qfjlmguqmcfjl Ô qn}mugdk �� mrd jfmcfjl f� |fknh �nld njk fgkdgcji
lfugqd Ô njk mrd �l} dqcnh qnld� f� |fknh lu� fgkcjnmcfj ngd � dmmdg mf � d qfedgdk �� n ÚñöT áè
njnh�lcl f� qfjmdwm kd} djkdjqd cj | fknh qfjmdwml �

�j �rn}mdgl Z mf È od mg� kdedhf} nj njnh�lcl f� �idjdgnhcvdk� qfjmdwmunh kd} djkdjqd
cj |fknh qfjlmguqmcfjl mrnm nqqfujml �fg | nj� f� mrd f} dj }gf�hd| l od kclqulldk y u} mf
jfo y �� gde cdo cji dw clmcji mrdfgcdl �

�ª¦°¯¤ � ¶ ¢±¯¸ª° °ª³±¢¤¯°¦³¯´±¢ ±« °ªº¡¯´¬ª ¡¢² ¥°¡²ª² © ±²¡º´¯» ´¢   ÎÏ

� edg� gdqdjm b�� njnh�lcl f� |fknhcm� njk |fknh lu� fgk cjnmcfj cl �dugml ×ÂÄÄÈØ � �m cl
�uchm u} fj �fmr {gnmvdg Íl njk �f� dgml Í njnh�ldl y �f qullcji fj mrd }rdjf|djfj f� }gd�
lu}}flcmcfj }gf� dqmcfj cj |fknh njk nmmcmukcjnh qfjmdwml � �dugml Í njnh�lcl kcedgidl �gf|
�f� dgml Í nqqfujm cj mrnm n | fknh dw}gdllcfj cl mn�dj mf }gdlu}}fld cml kf| ncj y mrdgd��
| n�cji lu} dg�uful mrd kde cqd f� nqqf| |fknmcfj y orcqr �dugml nhlf qgcmcqcvdl �fg � dcji
rdnech� ujgdlmgcqmdk �

bgcedj �� Ô edg� qfjecjqcji Ô ngiu|djml nl mf mrd njnhfi� �dmoddj idjdgnhcvdk Ëunj�
mcÌdgl hc�d Ù âÛÜ njk |fknh dw}gdllcfjl y orcqr qnj �fmr � d qhnc| dk mf }gdlu}}fld mrdcg
ËunjmcÌqnmcfjnh kf| ncj y �dugml mn�dl | fknh dw}gdllcfjl mf � ïáÛÚ��âÛá mrdcg kf| ncj ng�
iu|djm � � cedj mrnm r cl nqqfujm f� }gdlu}}flcmcfj cl �nldk fj enj kdg �njkm Íl mrdfg� f�
}gdlu}}flcmcfj nl njn}rfgn ×enj kdg �njkm ×ÂÄÄÁØØ y mrd }gdlu}}fldk kf| ncj ngiu|djm f�
n ×lu� fgkcjnmdk Ø | fknh f} dgnmfg qnj � d � fujk mf nj nqqdllc� hd }gf} flcmcfjnh gd�dgdjqd
| ng�dg Ô lmnjkcji }gfw� �fg n }gdqdkcji | fknh qfjmdwm Ô mf | n�d nqqdllc� hd kclqfugld gd��
dgdjml mrnm ngd kdÌjdk o cmrcj mr cl |fknh njmdqdkdjm qfjmdwm �fg njn}rfgcq � cjkcji � ��� n
|fknh dw}gdllcfj Å }gdlu}}fldl cml kf| ncj y cm | n�dl ldjld mf ln� mrnm cm qnj hcj� u} mf
njfmrdg | fknh ( ecn mr cl }gdlu}}fldk kf| ncj y cj mrd }gf qdll f� orcqr djmcmcdl mrnm odgd
cjmgf kuqdk cj ( � dqf|d nqqdllc� hd �gf| o cmrcj Å �� ×�dugml ×ÂÄÄÈ �ÆÄØØ
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�rd b� � hnjiunid cl dwmdjkdk mf cjqhukd }gf}flcmcfjnh gd�dgdjqd | ng�dgl � + ¼ + dmq �y orcqr
ngd kdÌjdk mf kdjfmd ldml f� �lmnmdl� y c �d � }ncgl f� ofghkl njk d|�dkkcji �ujqmcfjl y ordgd
luqr n ldm cl qnhhdk nj �cjkdwdk }gf} flcmcfj� � �gf}flcmcfjnh k clqfugld gd�dgdjml qnj � d uldk
mf �uchk mdg| l � ' ( y kdjfmcji �mrd cjkdwdk }gf} flcmcfj kdjfmdk �� � cjqgd| djmdk o cmr
mrd cj�fg| nmcfj cj ( � ×�dugml ×ÂÄÄÈ �Ç ÂØØ �

b� �l ngd cjmdg}gdmdk cj nj cjmdjlcfjnh | fkdh � 5 *é +� + ) - y é n kf| ncj y � n ldm f�
} fllc� hd ofghkl y ) nj cjmdg}gdmnmcfj �ujqmcfj � � b� � ( cl i cedj nj cjmdg}gdmnmcfj ��( ��� cj
mdg| l f� mrd ldm f� lmnmdl mrnm edgc�� ( cj mrd |fkdh gdhnmced mf lf|d lmnmd � 5 *� + � - ���

� fknh f} dgnmfgl ngd gd}gdldjmdk nl mofÔ}hnqd gdhnmcfjl � dmoddj }gf} flcmcfjnh mdg| l � �
Ã ¼ y � Á ¼ � �j n Ìglm n}}gfw c| nmcfj y mrd� ngd icedj n lmnjkngk cjmdg}gdmnmcfj y nl gdhnmcfjl
� dmoddj cjkdwdk }gf} flcmcfjl * + * ê y nl kdÌjdk cj ×ÂÉZØ �

×ÂÉZØ n � )/ ×ÁØ 5 6** + * ê - �  *� + � - 8 * y 7 *� + , - 8 * ê y � � , 9
� � )/ ×Ã Ø 5 6** + * ê - � 7 *� + � - 8 * y 7 *� + , - 8 * ê y � � , 9 �dugml ×ÂÄÄÈ �ÇÊØ

� fknh lu� fgkcjnmcfj cl mrdj gd}gdldjmdk nl cj ×ÂÉÅ Ø � �rd |fknhl Ù ö�ÞÜ njk çâÚæè cjkuqd
}gdlu}}flcmcfjnh kf| ncj ngiu|djml y }gf} flcmcfjnh gd�dgdjml � njk � ê ×ldd ×ÂÉÅnØØ y o rcqr Ô
nqqfgkcji mf mrd ��x mrdfg� f� }gdlu}}flcmcfjl� ×�dugml ×ÂÄÄÈ �ÁÁ� ØØ ngd nqqf| |fknmdk cj
mrd | ncj b� � ×� Ø y fg � fujk mf mrd lqf} d ngiu|djm f� mrd Ìglm |fknh qfjlmguqmcfj ×� ê 5 ¼ Ø y
gdl} dqmcedh�y nl cjk cqnmdk cj ×ÂÉÅ� Ø ���

�f ldd mrd c|}nqm f� mrd ld| njmcq kdÌjcmcfj f� }gf} flcmcfjnh mdg| l � ' ( y mrd ld| njmcql
f� mrd b� � ×ÂÉÅ� Ø cl i cedj cj ×ÂÉÅqØ � �rd ldm f� lmnmdl kdjfmdk �� ×ÂÉÅ� Ø cl qfjlmgncjdk ��
mrd b� � qfjkcmcfjl mf � d luqr mrnm mrd cjkdwdk }gf} flcmcfj kdjfmdk �� � qnj � d dwmdjkdk
mf lf|d cjkdwdk }gf} flcmcfj ¼ lnmcl�� cji mrd Ìglm lu�b� � y njk cj nkkcmcfj y dedg� lmnmd cj
mrd kdjfmnmcfj f� ¼ qnj �d dwmdjkdk mf lf|d lmnmd cj mrd kdjfmnmcfj f� mrd cjkdwdk }gf} f�
lcmcfj ¼ ê f�mncjdk �� dwmdjkcji ¼ mf lnmcl�� mrd ldqfjk lu�b� � � �cedj mrd kdÌjcmcfjl �fg
nqqdllc� chcm� f� kclqfugld gd�dgdjml Ô orcqr � o chh jfm lmnmd rdgd Ô mrd njn}rfgcq gd�dgdjm +
qnj � d � fujk mf mrd njmdqdkdjm ü cj ×ÂÉÅ� Ø �

x� mn� cji |fknh f} dgnmfgl mf � ïáÛÚ��âÛá mrdcg ËunjmcÌqnmcfjnh kf| ncj y njk icedj mrnm
}gdlu}}flcmcfjl ngd qfjqdcedk f� nl njn}rfgl cj mrd ldjld f� enj kdg �njkm ×ÂÄÄÁØ y �dugml Í
njnh�lcl f� |fknh lu� fgkcjnmcfj nefckl mrd } fodg�uh nqqf| |fknmcfj kdecqd ujkdgh� cji
�f� dgml Í njnh�lcl � �jn}rfgcq gd�dgdjqd mf ×fg |fknh lu�fgkcjnmcfj gdhnmced mf Ø n |fknh
�� g�n �z _ d`u t�q��d �� � � � Ù`q d ³ � ° , J - w` t dqtq` o`pfqd ghiir �jrn
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qfjmdwm qnj fjh� � d dlmn� hclrdk �� on� f� n }gdlu}}flcmcfjnh kf| ncj ngiu|djm f� n |fknh
dw}gdllcfj � � fgdfedg y lcjqd }gf}flcmcfjnh gd�dgdjml ngd lu�� dqm mf mrd nqqdllc� chcm� gdlmgcq�
mcfjl �fg njn}rfgcq gd�dgdjqd y |fknh lu� fgkcjnmcfj cl |uqr |fgd gdlmgcqmdk cj mrcl mrdfg��

×ÂÉÅ Ø � mrcd� | cirm �gdn� cj � zd ofuhk mn�d mrd lchedg �

n �
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q � ��×ÂÉÅ� Ø�� ./ 01 2
5 6 *� + , - � � � , � kf| ×, Ø 5 6} y Ë y Ëê 9 �

�� Ë 5 } ' � w � mrcd� ×w Ø P �gdn��cj ×w Ø��� ./ 03 2 5 Â �
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 - � *� + ¬ - 8 , ×� Ø � ¬ � 
 �

kf| ×
 Ø 5 6w 9 � 
 ×ü Ø 8 )C ×mr cd� Ø � )C ×�gdn��cj Ø9 �
7 *� + ¬ - 8 , ×� Ø y 7 *� + 
 - 8 , ×¼ Ø y ¬ � 
 �
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 ×ü Ø 8 )C ×mn�d�lchedgØ9 � *� + ¬ - 8 , ×¼ Ø y 7 *� + 
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�j hcirm f� fug n� fed kclqullcfj f� �f� dgml Í mrdfg� cm cl de ckdjm mrnm mrd }gdldjm }gf}flnh
gujl dËunhh� lrfgm f� qn}mugcji mrd cjrdgdjm qfjmdwunh kd} djkdjq� f� |fknh f} dgnmfgl u} fj
mrd IâÙ� æáý Ù âJßæ åßÛáy KLMLNO PQLK R� MSL O T KUV KTO UPQ ßñJ MSL TNKLNPQW XTYNZL [�+ \ SPVL
PQ ]LYNMX ^ UQUV_XPX O T KUVX `NLXY`` TXL MSLPN KTO UPQ a TN O T KUV RUXL a NL`NLXLQMLK PQ MLNO X
Tb U `NT` TXPMPTQUV KPXZTYNXL NLbLNLQM a MSL ZTQMLcMYUVV_ KLMLNO PQLK TNKLNPQW XTYNZL PX def
NL`NLXLQMLK UM MSL VLgLV Tb MSL h i j a RYM OYXM UWUPQ R L UXXYO LK MT R L WPgLQ PQ MSL O T KLV k
l X mL UNWYLK UM VLQWMS a MSPX NYQX XSTNM Tb UQ UKLnYUML XLO UQMPZ NL`NLXLQMUMPTQ Tb MSL
ZTQMLcM KL` LQKLQM O LUQPQW Tb O T KUV Lc`NLXXPTQX k

oM PX MNYL a UX UNWYLK R_ ]LYNMX a MSUM ZTQMLcMYUV KL` LQKLQZL Y` TQ MSL O T KUV KTO UPQ PX
XYÇ ZPLQM bTN MSL UX` LZMX Tb `NLXY`` TXPMPTQ `NTp LZMPTQ UQK UQU`STNPZ R PQK PQW PQ O T KUVV_
XYR TNK PQUMLK ZTQXMNYZMPTQX k q kW k rstuv PX PQMLQKLK MT `NTgL MSUM QLPMSLN KPwLNLQM TNKLNPQW
XTYNZLX QTN K PwLNLQM nYUQMPx ZUMPTQUV bTNZLX UwLZM MSL ` TXXPR PVPM_ Tb O T KUV T` LNUMTNX MT
LQWUWL PQ O T KUV XYR TNK PQUMPTQ k y SL xNXM O T KUV PQ rstuR v ZUQ R L PQMLN`NLMLK L` PXMLO PZUVV_a
m SPZS KT LX QTM `NLZVYKL MSL ` TXXPR PVPM_ Tb O T KUVV_ XYR TNKPQUMPQW MSL XLZTQK rKLTQMPZv O T KUV
ZTQXMNYZMPTQ k

rstuv U k zTY { |}f ZUNN_ UQ YORNLVVU RYM _TY { ~� VLUgL PM UM MSL NLZL`MPTQ k
R k � UNN_ { ~� ZUNN_ UQ YORNLVVU RYM SL { |}f VLUgL PM UM MSL NLZL`MPTQ k

]LYNMX rs��� [�tv
zLM a PM OYXM R L �L`M PQ O PQK MSUM MSL gUVPKPM_ Tb MSL XLO UQMPZ UQUV_XPX ZUQQTM R L KLMLN�

O PQLK LcSUYXMPgLV_ PQ MLNO X Tb `NLXY`` TXPMPTQUV `NT` LNMPLX k \L OYXM UVXT O U�L XYNL MSUM
MSL XLO UQMPZ NL`NLXLQMUMPTQX RYPVM Y` PQ ZTQMLcM xQUVV_ MYNQ TYM MT _ PLVK MSL ZTNNLZM MNYMS
ZTQKPMPTQX k y SPX a STmLgLN a ZUQQTM R L LQXYNLK R_ MSL UQUV_XPX k

l X mL UVNLUK_ TRXLNgLK PQ ZTQQLZMPTQ m PMS i TR LNMX ^ MSLTN_a XPQZL MSL TNKLNPQW XTYNZL PX
QTM NL`NLXLQMLK UM MSL VLgLV Tb MSL h i j a MSL XLO UQMPZ NL`NLXLQMUMPTQX TRMUPQLK bTN rst�Uv
UQK rst�R v KT QTM NLQKLN MSLPN ZNYZPUV KPwLNLQZL PQ O LUQPQW [��

rst�v U k � UNN_ O U_ rPX UVVTmLK MT v ZUNN_ UQ YORNLVVU k
R k � UNN_ O PWSM ZUNN_ UQ YORNLVVU k
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u�
ÓTN MSL XUO L NLUXTQ a MSL NL`NLXLQMUMPTQ ZTQXMNYZMLK bTN MSL KLTQMPZ ZTQKPMPTQUV PQ rst�v

KT LX QTM NLÔLZM MSL ZTYQMLNbUZMYUV UQK KLTQMPZ PQMLN`NLMUMPTQ Tb MSL MmT O T KUV T` LNUMTNX k
l QK a UX mL UVNLUK_ QTMLK UR TgL a m SLQ KPXZYXXPQW i TR LNMX ^ UZZTYQM a MSLNL PX QT mU_ MT

ÕÖ× ÕÖ} Ödf MSL ZTQMLcMYUV KL` LQKLQZL Tb U XLQMLQZL VP�L rst�v Y` TQ U KLTQMPZ RUZ�WNTYQK
ZTQMLcM MSUM PX ØÙdÚ|Ù}fÙI~Ø Ø� Ùd fÕeJ|IÖJ R_ MSL `NLZLKPQW ZTQMLcM a UX L kW k R_ MSL `SNUXL
~IIeÕJÙdÚ fe ÛÖÕ{ ~d f~Ü Ø~Ý rXLL r��vv k
rst�v ob Þ Uc SUK R TYWSM U ZUN a SL mTYVK SUgL SUK MT `U_ SPWS MUcLX bTN PM k
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l VXT a LgLQ MSTYWS MSL O T KUV RUXL PX QTm NL`NLXLQMLK UX U `NT` TXPMPTQUV NLbLNLQM a PM m PVV
XMPVV QTM R L ` TXXPR VL a TQ ]LYNMX UQUV_XPX a MT NL`NLXLQM MSL LOR LKKLK KLTQMPZ nYUQMPxLN UX
~d~× å eÕÙI MT MSL Y` KUMLK O T KUV RUXL Tb MSL LOR LKKPQW ZTQKPMPTQUV XMNYZMYNL rXLL ` k utv k

q kW k Pb bTN rst�v MSL `NLZLKPQW ZTQMLcM PQMNT KYZLX MSL PQbTNO UMPTQ MSUM æ ~Ü Ù} ~ å ~dJÙç
I~×× ÖJ × ÖÕ}eda MSL O T KUV RUXL Tb MSL ZTQKPMPTQUV rUQK m PMS PM MSL UQU`STNPZUVV_ KL` LQKLQM
O T KUV RUXL Tb MSL LOR LKKLK KLTQMPZ O T KUVv ZUQQTM R L R TYQK MT U `NT` TXPMPTQUV NLbLNLQM
MSUM NL`NLXLQMX MS PX ` PLZL Tb PQbTNO UMPTQ [ MSL `NT` TXPMPTQUV NLbLNLQM è PQ rst�v PX UZZTO O T�
KUMLK PQMT MSL YQPgLNXL Tb MSL O UPQ h i j a RYM ZUQQTM R L NL`NLXLQMLK UX UQ LcMLQXPTQ a TN
Y` KUML Tb MSL PQbTNO UMPTQUV ZTQMLQM MSUM PX PQMNT KYZLK a R_ MSL `NLZLKPQW ZTQMLcM a m PMSPQ
MSL O UPQ h i j k y SL UQU`STNPZ KTO UPQ Tb MSL KLTQMPZ O T KUV m PVV MSLNLbTNL QTM R L NLXMNPZMLK
MT mTNVKX m SLNL Þ Uc PX SUQKPZU`` LK a UQK MSL KLTQMPZ ZTQKPMPTQUV ZUQQTM R L bUVXPxLK k

y SPX `NTR VLO UVXT XSTm X Y` PQ ZTQXMNYZMPTQX m SLNL U XPO `VL PQKPZUMPgL ZTQKPMPTQUV PX
ZTQMLcMYUVV_ KL` LQKLQM Y` TQ MSL bUZMYUV UQMLZLKLQM ZTQMLcM a UX L kW k PQ rsstv k

rsstv � UNN_ KT LXQ ^M ZUNN_ UQ YORNLVVU k ob PM XMUNMX NUPQ PQW a SL ^VV WLM mLM k
² ¤ ³ ß ¡²�¡¡¶ Ä²Æ
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uê
qgLQ MSTYWS MSL KPXZTYNXL NLbLNLQMX MSUM UNL PQMNT KYZLK m PMSPQ MSL O UPQ h i j UNL O UKL

UZZLXXPR VL bTN PQMLN`NLMUMPTQ Tb MSL XYRh i jX MSUM ZTNNLX` TQK MT MSL ZTQKPMPTQUV ^X UQMLZLKLQM
UQK XZT` L rXLL MSL XLO UQMPZ KLxQPMPTQX PQ bTTMQTML êêv a XPQZL MSL ëPQ`YMì NLbLNLQM è PQ rsstv
PX QTM KLxQLK UX UQ ÖÜ fÖd}Ùeda TN Y` KUML Tb MSL `NLZLKPQW bUZMYUV K PXZTYNXL a MSL KLQTMUMPTQ
Tb è m PVV def R L KLx QLK MT KLQTML U XLM Tb XMUMLX MSUM KLMLNO PQL MSUM � UNN_ KT LXQ ^M ZUNN_
UQ YORNLVVU k y SL nYUQMPx ZUMPTQUV KTO UPQ Tb MSL ZTQKPMPTQUV PX MSLNLbTNL QTM U``NT`NPUMLV_
NLXMNPZMLK MT VPZLQXL MSL QLZLXXUN_ ZTQZVYXPTQ MSUM � UNN_ m PVV WLM mLM Pb PM XMUNMX NUPQPQW k

í TML MSUM PM PX QTM ` TXXPR VL MT PQKYZL MSL `NT` LN NLXMNPZMPTQ R_ YXL Tb U fef~Ø Ø� ÕÖ~ØÙ}fÙI
eÕJÖÕÙdÚ }e|ÕIÖa MSLNLR_ NLXMNPZMPQW MSL nYUQMPx ZUMPTQUV KTO UPQ MT MSTXL mTNVKX MSUM UNL
O Uc PO UVV_ XPO PVUN MT MSL mTNVK Tb LgUVYUMPTQ a UQK MSYX MT mTNVKX m SLNL � UNN_ KTLXQ ^M ZUNN_
UQ YORNLVVU k y SL YXL Tb U MTMUVV_ NLUVPXMPZ TNKLNPQW XTYNZL PX NLXMNPZMLK a PQ î NUMïLN ^X UQUV_XPX
Tb WNUKLK O T KUVPMP_a MT ZTYQMLNbUZMYUV ZTQKPMPTQUVX rXLL î NUMïLN rs�� svv k \L UNL QTM XYNL
m SLMSLN MSL YXL Tb U }fÖÕÖef�× ÙI~Ø TNKLNPQW XTYNZL PX U``NT`NPUML MT PQKYZL UQ U``NT`NPUML
NLXMNPZMPTQ Tb MSL nYUQMPxZUMPTQUV KTO UPQ PQ MSL WLQLNUV ZUXL k jLL UVXT LcUO `VLX PQ jLZMPTQX
D kð UQK D kD k

]LYNMX ZTQZVYKLX SPX K PXZYXXPTQ Tb O T KUV XYR TNKPQUMPTQ R_ WPg PQW XTO L SPQMX UX MT STm
MT ZTQXMNUPQ O T KUV XYR TNK PQUMPTQ PQ MLNO X Tb NLXMNPZMPTQX MT R L PO ` TXLK Y` TQ MSL O T KUV
KTO UPQ k q kW k MSL mLVVbTNO LKQLXX Tb O T KUVV_ XYR TNK PQUMPQW U KLTQMPZ ZTQMLcM MT XTO L L`PX�
MLO PZUVV_ O T KUVPïLK ZTQMLcM a UX PQ rstuR v a ZTYVK R L ZU`MYNLK R_ ZTQXMNUPQMX MSUM NLnYPNL
MSL O T KUV RUXL Tb U KLTQMPZ O T KUV UKgLNR MT R L ëU XYRXLM Tb MSL XLM Tb ` TXXPR VL bYMYNLXì k
oM PX QTM `UNMPZY VUNV_ ZVLUN MT YX STm MSL xNXM ZTQp YQZM Tb rstuR v PX MT R L ZTQXMNYLK UX ëU
XYRXLM Tb MSL XLM Tb ` TXXPR VL bYMYNLXì k oQ UQ_ ZUXL a MSLNL UNL PO O LKPUML ZTYQMLNLcUO `VLX MT
MSPX WLQLNUVPïUMPTQ k q kW k MSL xNXM XLQMLQZL PQ rsssv PX YQKTYRMLKV_ MPLK MT MSL `UXM a _LM MSL
KLTQMPZ O T KUV KT LX LQWUWL LUXPV_ PQ O T KUV XYR TNKPQUMPTQ k

rsssv � UNN_ O PWSM SUgL RNTYWSM UQ YORNLVVU k �L OYXMñXSTYVK VLUgL PM UM MSL NLZL`MPTQ k
oNNLX` LZMPgL Tb MSL XMNLQWMS Tb MSLXL ` TXXPR VL NLXMNPZMPTQX TQ O T KUV XYR TNK PQUMPTQ a W PgLQ

MSUM MSL NL`NLXLQMUMPTQX ZTQXMNYZMLK bTN rstuv KT QTM KPXMPQWYPXS R LMmLLQ UQ L`PXMLO PZ UQK
U KLTQMPZ NLUKPQW Tb MSL O T KUV T` LNUMTN a PM PX QTM ZVLUN Ùd Ýå ~f fÖÕ{ } XYZS NLXMNPZMPTQX TQ
MSL O T KUV RUXL UNL MT R L XMUMLK ò UQK ZSLZ�LK k

l VXT a NLZUVV TYN TRXLNgUMPTQX m SLQ KPXZYXXPQW i TR LNMX ^ UZZTYQM Tb O T KUV XYR TNKPQUMPTQ a
m SLNL PM MYNQLK TYM MSUM ZTQXMNUPQMX TQ O T KUV XYR TNKPQUMPTQ OYXM R L XMUMLK QTM TQV_ m NM k
MSL O T KUV RUXL a RYM UVXT MSL TNKLNPQW XTYNZL rXLL PQ `UNMPZYVUN r�uv UQK r��vv k

Ó PQUVV_a ]LYNMX ZTQZLKLX UQ T` LQ `NTRVLO PQ SPX UZZTYQM Tb O T KUV XYR TNKPQUMPTQ a m SPZS PX
MPLK MT ZTYQMLNbUZMYUV O T KUVPM_k ob ò VP�L TMSLN O T KUV T` LNUMTNX ò MSL O T KUV Ý e|ØJ PQ rssðv
`NLXY`` TXLX PMX O T KUV KTO UPQ a QT UQMLZLKLQM ZTQMLcM rTN `NT` TXPMPTQUV KPXZTYNXL NLbLNLQMv
PX UZZLXXPR VL MT UVVTm bTN UQU`STNPZ R PQKPQW Tb MSL `NTQTO PQUV Ùfk

rssðv U k o KTQ ^M SUgL U O PZNTmUgL TgLQ k o mTYVKQ ^M �QTm m SUM MT KT m PMS PM k
R k o SUgL ZTQXPKLNLK RY_PQW U O PZNTmUgL TgLQ a RYM bNUQ� V_ o mTYVKQ ^M �QTm m SUM

MT KT m PMS PM k
Z k Þ _ m PbL mUQMX YX MT RY_ U O PZNTmUgL TgLQ a RYM o mTYVKQ ^M �QTm m SUM MT KT

m PMS PM k ]LYNMX rs��� [��v



uu
]LYNMX SPQMX UM MmT ` TXXPR VL XTVYMPTQX MT MSPX `NTR VLO a m SPZS a STmLgLN KTQ ^M XLLO MTT

UMMNUZMPgL k í LWUMLK XLQMLQZLX XYZS UX rssðUv ZTYVK R L UXXYO LK MT LgT�L U ZTNNLX` TQKPQW
` TXPMPgL ZTQMLcM k zLM a PNNLX` LZMPgL Tb MSL TgLNUVV p YXMPx ZUMPTQ Tb XYZS UQ UXXYO `MPTQ a PM KTLX
QTM UZZTYQM bTN rssðRòZv a m SPZS a STmLgLN a XLLO MT R L NLVUMLK k

ó Q MSL TMSLN SUQK a ]LYNMX S_` TMSLXPïLX a TQL ZTYVK MU�L MSL O T KUV Ý e|ØJ MT `NLXY`` TXL
PMX KTO UPQ a p YXM UX UQ_ TMSLN O T KUV UKgLNR k ô YM UX QT UQMLZLKLQM PX UgUPVUR VL MT R PQK
MSL `NLXY`` TXPMPTQ a ëMSLNL PX XTO L `NLXXYNL MT xQK U XYPMUR VL UQMLZLKLQM a UbMLN UVV k y SLNL�
bTNL a MSL SLUNLN KLZPKLX rUQK PX Lc` LZMLKv MT õx VV PQ ^ MSL ZTQMLQM Tb MSL `NLXY`` TXPMPTQ TQ
MSL RUXPX Tb ZTQMLcMYUVV_ WPgLQ PQbTNO UMPTQ kì r]LYNMX rs��� [�êvv k l X ]LYNMX ZTQZLKLX a ëMSPX
mTYVK UO TYQM MT ZTQZLKPQW MSUM i TR LNMX ^ PX MSL ZTNNLZM UZZTYQM Tb MSL LcUO `VLX PQ kkkì
r]LYNMX rs��� [�êvv k jT MSPX XLZTQK XTVYMPTQ YQKLNO PQLX MSL × ÕÖ}|×× e}ÙfÙed~Ø ò UX T`` TXLK MT
MSL UZZTO O T KUMPTQ ò ~IIe|df MT O T KUV XYR TNK PQUMPTQ UQK MSLNLbTNL PX p YKWLK UX QTM gLN_
UMMNUZMPgL LPMSLN k

oQ jLZMPTQX D kö UQK ö kD kö mL m PVV ZTO L RUZ� MT MSLXL UQK NLVUMLK LcUO `VLX Tb O T KUV XYR�
TNKPQUMPTQ PQ T`UnYL ZTQMLcMX a m SLNL mL m PVV XSTm STm MSL_ xM PQMT MSL WLQLNUV MSLTN_ Tb
NLVUMPgL O T KUVPM_ UQK O T KUV XYR TNKPQUMPTQ a m SPZS mL m PVV QTm MYNQ MT KLgLVT` PQ ÷SU`MLNX
ø MT � k
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Lc` ������_ �L������L� ����� �` L������ rî ���ïL� ^� ������� a ���L� �� $Lm �� rs�u�vv k

� k o�` ������_ �� Lc` ������_ �L������L� ����� �` L������ ��L ����Lc�����_ �L` L��L��
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r× Õe%~%Ø� a L�� kv k
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� b �� �``��`����L �_` L a m���� ò �� ���p������� m ��� �� Lc` ����� �L�������gL �����L a �b ��_
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ô�� LgL�_��L m�� oj �����L� ��gL� ��L �� �` ���L� k g�� Ó ���L � rs���� døv
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���L��L� d ���� `��� ��L�� �� ���� �L�` L�� �� ��L m��� � b j������L� ��� î ���ïL� k j������L�
�� ���_ ����L��L� m ��� rL` ���L������_ ���L� v ������������ ��� b� ����L� �� ��L �� ���L�L��
�L` L��L��L �� ��L ������ ����Lc � r�L�v a m���� �L�L�� ��L� ��L �L �L����� � b r���� ��� ����v
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�������� b�� ��L � L����� � b ��L �L�` L���gL ë�_` L�ì � b �������_a �� L k� k �� r�v k

r�v � k n��� ^� b���L� �� ��� k (L ���� �L �` ��� k
� k ob n��� ^� b���L� �� ��� a mL ���� �L �` ��� k
� k z�� ������ ��� L �� �LL � L ���L � b�L� k
� k Þ �c ������ � L �� )���� �_ ��m k
L k Þ �c ��� ���L � ����_��L k

o� � ��L���_ L� L��L� b��� î ���ïL� ^� m��� ���� ���� ��� � L �������L� b�� ���L ��L ��L��_
`��g ��L� �``��` ����L �L`�L�L�������� b�� ���L������� ����Lc �� � b g������ � ���� a ��� ����m �
b�� ���`����� �LbL�L��L �� ����Lc ���� �LbL�L��� m���� ë����� ` ��c_ì b�� ���� ���L�������
����Lc�� k

(L ��gL ������� ����������� �� ��� �� ��L ��` ������ �������� � b î ���ïL� ^� a ��� ��� �
` �_ m��� �� ���m ���L����� �� ��� L ���L�g������ ���� ���������L ��L ����L ���L��m ��L��L��
� b �������_ ��� ����������� ����L� a m���� �� �� b��� � L�� ��`���L� �� �L�� � � b ���`�����
�LbL�L��L � b ��L ����� �` L����� ^� ������ ����� L�� �� ��� L ����L�� �� ����������L� ����
�Lc � r��� �LbL�L��v a �� � L �L�L�� ��L� `���� �������_k

op �£²� ¸² ±� ± ¥�� £� ��´ � �¢£�¤£ §¥�� �� £²� �£¡�¤¸ ³�¡�����¥�´ µ�£±��¤ ´ �§��� �¤§ �££¥£ §� ¦�¡µ� ��±��� �� £²� §�³�¤§�¤�� �¨ ´ �§�� �¢³¡���¥�¤� �¤ �££¥£ §¥¤�� ��¤£�¢£� ° ±� ± ¥�� ¤�£ ³¡�¦¥§� �¤ �¤��¶�¥� �¨�££¥£ §� ³¡�§¥��£�� ¿ p³³¡���²¥¤¸ £²¥� ¥�� � ¥� ¨�¡ µ �¶�¤§ £²� ���³� �¨ £² ¥� ±�¡D ¿ ½²� ¡��§�¡ ¥� ¡�¨�¡¡�§ £�º �´ ³q��¶ �� ÄÇCCÒÆ ¿
r «¤ ¨��£ ° £² ¥¤¸� �¡� ¤�£ ß ¥£� �� ���¶° ��³ ��¥���¶ ¨�¡ ¤�¤¯�³¥�£�´ ¥� �¤§ �� ¤£�¡¨��£ �� ´ �§��¥£¶ Ä���Ð��£¥�¤� s ¿t �¤§ s ¿uÆ ¿



�ð
Ó ���� a �������� �� ���_ ���L� ò ��� ���� ����� �� `��������� b�� Lc��` �L� mL x�� ��

���������� � ���������� ò ��L �LbL�L��L ����Lc� b�� ����� �` L������ �� ���L��` L��xL� a �� Lg�
L�_��_ �������L ��L ���L�L�L�� ����Lc � �L ����gL �� m���� ��� L ����� ����L� L�� �� �� � L
���L�`�L�L� �� ���L �� �L�� ���������L� a L ���L� �_ ����� ����� � L��� a �� g �� ��L ���ò ����� �����
����Lc���� �L����� k (�L�L ��L ���L�L�L�� ����Lc � �� � ���L� ����� ��������_a mL x�� ���� ��
�� � b�L� ���gL_L� �_ � L��� � b ����������� `�L�����L� k o� rê� v ��L �L����� ����� gL�� { |}f
��� � L ���L�`�L�L� �� ÕÖØ~fÙ&Ö fe ��L �L���L ����Lc� ���� �� L���� ����L� �_ ��L x ��� �L��L��L av
m���L ��� `�LbL��L� �L����� � b rê� v �� ��L ��L ���� ���L� ��L �` L��L� ^� r`������v � L ��Lb ����L
����� ���L� �_ ?deÝ �� `��g ��L ��L ������ ����� L�� b�� L` ���L��� { ÙÚåfk o� rê�ò� v ��L �L�
������ �� ����������� ����L� �� ���L ��� ��L�� d ��L gL�� }f|!� �� rê�v ���L��L� ��L ��` �������L
���� ��L �` L��L� ò �� � �L����� Lc�L�� ò �� �� b��� L� ����� ��L ����L�� ���� ��m� �� ��L
���� �L� ��p L�� k j� ��L �L���� �L��L��L ��� � L ���L�`�L�L� �� L ���L� � L ��� ���`����� �� ����
ëLc �L��L�ì �� ë�`���L�ì � L ��Lb ����L � b ��L �` L��L� a �� L ��L �� � L ��� ���L���_ �L` L��L��
�` �� ��L �� b��� ������� ����L�� �LbL��L� �� �_ få Ö fÙ{ Öf~%ØÖkw qc��` �L rê� v �� �����������
�� ���� �L�` L�� d �L�L �� �� ��L �� b���������� ����L�� �LbL��L� �� �_ ��L `����L få Ö å~d!%ee?
e# { Ö!Ù'Ùd Ö ���� `��g ��L� ��L ���������� ����Lc � b�� ��L ����� '~d r��L ë������ ��������
����� ���Lì �� î ���ïL� ^� �L�� ������_v k l ������� �� x ��� ����� �� ���L�� �L ������ �� �������
����� ����L� �� � �gL� �L�L a �� �� �������L ���� mL ��_ ����L �gL LgL� � b mL �����m� ���L���x�
b���� �� ��� L � ��� � b ë����L�ì ������ ���m �L��L a � �L �Lg��� ���`��� � b m���� �� �L�L
�LbL��L� �� �_ få Ö å~d!%ee? e# { Ö!Ù'Ùd Ök l�_m�_a �� ���� �� ��L �L`�L�L������� �����L�
b�� ��L ����L� `����L `��g ��L� � `��` ��������� �LbL�L�� ���� ë������ ` ��c_ì b�� ��L �� b�����
������ ����L�� ���� �� ���gL_L� �_ ��L �L���L� ��p L�� a ��L ������ �������� �L����� � b '~d ��
rê� v ����� L� L��L� �_ ���`����� �LbL�L��L �� ���� `��` ��������� �LbL�L�� a �� L���� ���� ��L
����� ^� ��� ��� ����� L�� k

rêv � k Þ �c ^� ����L� Ý ~df} �� � ��L ��� �� ������ k �L { |}f ���L ` ���� �L����� �L������_k
� k o ?deÝ ���� ÷ ������� ��� ���� �L� � �� ��� k j�L { ÙÚåf ��gL ������ � ÷������� ����

��� L k
� k o ^gL }f|!ÙÖ! få Ö fÙ{ Öf~%ØÖk n��� }å e|Ø! � L �� )���� �_ ��m k
� k xå Ö å~d!%ee? e# { Ö!Ù'Ùd Ö �� ��L�� �� ��� �� k í� ����� '~d ��gL ��� �L� �b ���

�L�g��� �_ ��L� �� ��� k
l ��L�����gL �_a ����Lc���� ��� ���� b�� ��L ���L�`�L������ � b ������ ��� � L ` ��g ��L� �_

���` �Lc ��� ����� �LbL����� �� ���L������� �� p L��� a ���� �� ÛÕ|d!}~fy|ÕfÖÙØ !Ö} z |d!Ö}ç
Ú ÖÕÙ'å f}å e# } �� ru� v a �� ��p L���g�� Lc`�L������ ���L Ý {|d}'å Öd}Ý ÖÕf �� ru� v a m���� ��������L�
� �L���L ����Lc � r��� L �_ j��L� ^�v k l b����L� Lc��` �L �� ru�v k

|½²�¡� �¡� ° �¨ �� ¡�� ° �³ ¥�£�´ ¥�  ��� �¨ }IH~° µ £ ¥¤ £²� �¢�´ ³�� �£ ²�¤§ £²¥� ¥¤£�¡³¡�£�£¥�¤ ±� �§ ¡�ß ¥¡�£²�  �� �¨ � ³¡�¸¡���¥¦� Ä� G }IH~ �G ~�� �� E ��J �GHHJ�H FG�I ��F ��Æ ¥¤�£��§ �¨ £²� µ�¡� ¥¤Ñ¤¥£¥¦� ¿ ½²� ¡����¤¥� £²�£ £²�¡� ¥� � �£¡�¤¸ ³¡�¨�¡�¤�� ¨�¡ }IH~ £� µ � ¡��§ §��¤£¥����¶ ¥¨ ¥£ £�D�� �¤ �¦�¤£¯£¶³� �¡¸ ´ �¤£ ° ±²¥��¥£ ¥� �³ �¤ ¨�¡ µ�£² �³¥�£�´ ¥� �¡ §��¤£¥� ¥¤£�¡³¡�£�£¥�¤ ± ¥£² �£�£¥¦� �¡¸ ´ �¤£� Ä��� ���� Ð��£¥�¤ s ¿Ç¿uÆ ¿ k £¤�£� £²�£ �¦�¤ �¤ �¤ �³¥�£�´ ¥� ¥¤£�¡³¡�£�£¥�¤ �¨ £²� �¢�´ ³�� £²�¡� ¥� ��´ � ¥¤§¥¡��£ §�³ �¤§�¤��  ³�¤ £²�§��¥¡� ��¤£�¢£ ¥¤£¡�§ ��§ µ¶ ���~Ê ½²� §��¥¡� �¨ � �¢ ¬� ´ �£²�¡ ��¤ µ� £�D�¤ �� � ´ �£¥¦� �¡ �� �� ¨�¡ £²�� ³³��¥£¥�¤ £²�£ � �¢ ¥� £�D ¥¤¸ �����¤� ¡�¸ ��¡�¶¿� « §� ¤�£ ¨�¦� ¡ £² ¥� ���£ ��£�¡¤�£¥¦� ° �¥¤�� ´ �¤¶ �£²�¡ ¨��£�¡� �£¥�� ´ �£ ³ ��¶ � ¡��� ¥¤ £²� �³ ��D�¡ ¬���¤£�¤£¥�¤ £²�£ ��²¤ ²�� �¡¡¥¦�§ ¥¤ ª�¡¥� ¿



�ø
ruv � k h h iòi ����L� ��� ò j�������m ����L � ����L� d~'å ÖÙd Ö{ ÛÕ|d!}~fy|ÕfÖÙØ !Ö} z |dç

!Ö}Ú ÖÕÙ'åf}åe# } �z Û�� b ��� ��L @L�b������ g�� iL`�����Ô �������L� ��� ï����L ��
��L� iL��� L������L�� �� �L� iL�L � � ���� � L����b� mL��L� k h L� h h iòn�����L�
� ����L b ��� L ��L @L����L ����� mL�L� i L����� L����� L �� ë�wL����������L� ���mL�
�L� ( ���� ������ � L � �L� l�mL����� �L� h h iòiL����ì ����ï�mL ��L� �L �� k
rj�� dsê kst ks��� dsv

� k j��L� b������L�� b ��� ���� L �� Ý {|d}'å Öd}Ý ÖÕfÖ} )��x � �L� ÷h� d ��L �� ��L ëm ��� ����L
(L��Lì ����� � ��� yL��������L ��� (������� ���L�� � ��L �ó������L L� L��� � ����L��
m �L ��L o��L������� �L� l��� ����L� � g�� �L� l��� L�L�� �L l�����L� �L�� L� ���
� ��� L ��L� ���L��L� j�ï �������� L ����L�L� k rj�� dö kssks��� dðv

� k í ��� l���� L� �L� �í � ����L� ��L jL�� L� ����� ���L ���mL�L� (�wL� ���
�L� ���L���� g�� j���p Lm� ��ï �L�L� k � ~'å ÖÙ� Ö{ Ù� z ÖØÚ Õ~! |� fÖÕy ÖÙ'å� ÖfÖ�
� %?�{ { Ö� � ����L� ��L ôL ���L�L� ���L ������mL��L� �� î ���� L� �ð Þ ����� L�L� �
�L��� ���ïL �L� î ���� L�� stt Þ ����� L�L� ��� ������L� � L����L� k rj�� dsê k� ks��� dsv

l �� L���� �������L������ �� ��� L �� L��x� �����L� �� �L��� ò �� ���������� p ����������� �L�
������� ��� �L ò �� ���� ��L �L�L�L��L ����L�� ��� ��L ������ ����� L�� �� ��L ����� �� ���
����� ���L� �� �� ë���L���ì m��� ��� L �� �� �� ~��Ö'Ö!Ö�� ��� ��L ��������� ������ �����
� L�� � ��� �� ���� ������L� �� � � ��� �� ���L�������� � �� �� r�v k � L�L ��L ������ ����� L��
�� ��L ����� �� L����� �� ë� L�����ì � �� �L����� ���L��� L��xL� k y�L �L �L���� ����L�����
�L����� � �� �L�L�L��L ����L�� �� ���� ������L� �� ��L ������� ��������L k y��� ��������� LwL��
�� ��� ���� ����� m ��� ������ � ��� ���� m ��� ������ ���� L���L������ � �� ���������L� �� r�v k

r�v h �L L ��L� � ï�� ôL ��� �L � o����L�L� ��� j����L� � ����L� ����� ��� L ��L �� k h �L ���L�L� �
��� ���L� ô ���L� ��� h ���L� � m���L� ����� ��� L ��L �� k î�����ï �L�� m ��� L� � L � �L�
h L�����L� d j �L � ����L� ïm�� ��� L ��L �� � m ���L� �� L� ����� � �� ��L ���� m ��� ���� m���L�
����L� k q � �L�� �� ��L q���� ������L ( ������������� � �� ��� q����L �� � ��� l�����
s��� ��L hòÞ ��� L��L�ïL� ���� k �� å ~%Ö� Ö} !ÙÖ ��~~�}� |�! � ÖÚ ÙÖÕ|�Ú}'å Ö# } Ù{
�Ö%Õ|~Õ  ¡¡¢ Ù� æ ~~} �ÕÙ'å � %Ö}'åØ�}} Ö� £ rj�� dö kssks��� dsv

r�v � k � L��L ��� L� ��� �� ���� ���� ��� L������ �L�L ����L� k æ Ù'å~ÖØ �'å|å{ ~'å ÖÕ ¤ ¤ ¤
� k � Þ ����L� i L�LïL �� � ��� �L � ��� ï� mL��� k j� ��L ôL�� ������� � ÖØ{ | � ¥ �åØ} � ���

�L �� ÓL��� �L �� L� � L � �L� �í ÓL �L������L ��L� �� íLm z��� k�
î ���ïL� ���L��� ���L� ���� ���� ����� �� L������ �� ��L �� �L� ���� � L����� ��L �L ����� �ïL�

�� ��� L �� L��x � � ��� �� ����� ����L�� r�� L k� k �L�� �� r���������Lv ! {|Õ# Ö�� �� q������ å~&Ö
��� m���� ��L ��L� �� � �L����� �L�L�L��L ����L��v k ô�� � L���L� ��L �L������� r�� ����L������� v
�����L� �L���������� �� �� ��L ���������� � ��� �� ���L������� ����L�� � ���L� �L����� ����������
mL ���� x�� ����L� x �� ��������� �L���������� �� �� ��L ë�����Lì �� ë� L��L�ì �� ���� ��
���L������� ����L�� k y�L�L ����� ���� �L���������� ���� ����L ���� ��L ë������ �� ��������Lì �

À «¤ ¨��£ ° £²� �¢�´ ³�� ¥� �¸�¥¤ �¤ ¥�� �£¡�£¥�¤ �¨ ³��£³�¤�§ ��££¥¤¸ �¨ � ´ �§�� ¬� ¡�¨�¡�¤�� ��¤£�¢£ Ê ²�¡� ¥£¥� £²� � µ ¦ ¤�£¥¦� HG° ¥¤§¥��£¥¤¸ ¥¤§¥¡��£ �³ ���² ° ±²��� ¡�¨�¡�¤�� ��¤£�¢£ ¥� ³¡�¦¥§�§ � µ��ß �¤£�¶ µ¶ £²�³²¡��� §G ¨ G�F ©I�§I�� � G�}I~ ª J« �H¿



�ö
�� ������������� � m���� ������L� ������ ����������L� �� ��L LwL�� ���� � ��� L�����L ��
rst�ò� v ��� rss�ò� v ��L �L�L�L��L ����L�� ��� ��L ����� �� L������ { ÙÚå � ��� }å�|Ø! ��
r��L�L���� �� v ���������L� �� ��L �� L��L� ¬� L� ���L��� ����L �� ��� ����L����� �� m��� ��
��� ���� �L ��� ��L ����L��LL �� ��L ���������� ����L����� �L����� k y��� �� ����������L� �� ��L
������ �� ��L r� v L�����L� � m���� L�� ������� ������� ��� ��L�L ����������L� k y�L r�v L�����L�
���m ���� ���� �� L� �� �� ���� ��� ������ � �������� �� ��L ������ �����L k y�L r� v L�����L�
��L �������L� �� ëÞ ���L ¬� �������ì � � ������L� �� � ������� rs�êðv ��� ��ï��� rs�u�v � ���
m���� ��L L������L� L ���L� �� �L�� � �� ����L��������� ��� �� � � �� �� ��ï��� ¬� �L�����������
�� ��L Þ �� �� �� ®������ r�� �� döêv � �� �� �L�� � �� �� ëL����L��� �����������ì � �� ���L ��
� ������� k¯

rstv � k °°g n��� � ���� � L �� ��� L � ��� o �� ��� �� ��� �� k
� k n��� � ���� � L �� ��� L � ��� )L�L� �� L�� ¬� �� ��� �� k
� k Þ �� ���� � L ���� n��� � ���� � L �� ��� L � ��� o ��� ¬� �� ��� �� k

rssv � k g z�� ������ �� �� )���� � ��� �� ���� � o �� ��� �� �� �� ��� ������� �L k
� k z�� ������ �� �� )���� � L�L� �� )L�L� ����� � ���� �� ��� ��� ���� �L k
� k Þ �� ���� � L ���� ��� ������ �� �� )���� � ��� o ����� ���� �� ��� ������� �L k

ô�� ��� ���� ��L ����� L���L������ ����L �� �L ���L� �� ����������� ��L�����L� �� ���� ��L�
���L� ��L ����L������� �L� L��L�� �� ����������� ����L��� k l���������� ��L�����L� ���� ��� ��L
�L�� ��� L �L������ ���� L���L� mL x�� m ��� ����� �� L������ d ������� n�����x �������� ����L� �
����L����� �L� L��L��L ���� ���L �� �L�� �� L��x����� ���������L� ë�L�L�L��L ����L���ì � ���
����� ��� ��� ������� LwL��� k

y�L ������� ���� ��L�����L� �� rsðv ��� � L ���L� �� ���� ��� ������� ����L� d m���L ��� rsð� v ��
� L ���L ~Ø Ø m����� �������L��ï ��� n��� ¬� � L ��L� ����L ���� ������� ���� ÷ ������� �� �� $����� �
��� rsð� v mL ���� �Ln���L ���� ����L �� n��� ¬� � L ��L� m����� ���� ������� ��L L�� L��L�
���� ������� ��L ������L� � ���� �L �����L �����������k rsð�v ���� �Ln���L� ���� �L�L � L ��� L
� L ��L� m���� m���� �����xL� ��L L�� L��L� ���� ������� � ��� x����� rsð� v ����L� ���� ��L�L
�� �� � L ��L� m���� ���� �������� ��L ���������� ���� ÷ ������� �� �� $����� k y��� � ��L
������� ë����L�ì �� ��L�L ����������� ��L�����L� ����L�� ��� �� ��L ����� ����L� �� ��L �����
r�� v�L�� � � Ö'Ö}}~ÕÙØ�> × Õ�%~%Ø�> { ÙÚå � ��� Ù{×�}}Ù%ØÖ� �L�� L����L ��k j �� ������ ��L ��L�����L�
�� rsøv ���� ��� ���� ��� n�����x�������� ����L� � ��� ���� ��wL� ���� rsðv ���� �� � L ���
����L������� �L� L��L�� ��� ���� n��� ¬� � L ��L� ����L � ��� ��� ���L������ k

rsðv � k n��� � L ��L�L� ���� ÷ ������� �� �� $����� k
� k n��� r�������� v ���� L��� ���� ÷ ������� �� �� $����� k

±����£¥¦¥»�£¥�¤ �¨ �³ ¥�£�´ ¥� } �« ~ ¥¤ ÄÇÈ�Æ £� £²� �³ ��D�¡ ¬� �³¥�£�´ ¥� �£�£� ¥� ¯ £²� ¸² £²� ³¡�¨�¡¡�§�³£¥�¤ ± ¥£²¥¤ � ·¤� £¡��¹ ��¤£�¢£ ¯ ¤�£ £²� �¤�¶ �²�¥�� ¿ Ð�´ � �³��D�¡� ����³£ � ¡��§¥¤¸ ¨�¡ ÄÇÈ�Æ ±²�¡� °� ¿¸ ¿ ¥¤ � §¥���¸ � ° } �« ~ ¥� £� µ � ¥¤£�¡³¡�£�§ ¡���£¥¦� £� £²� �³ ¥�£�´ ¥� �£�£� �¨ �¤�£²�¡ ³�¡£¥�¥³�¤£ ° ´ �§��¢³�¥�¥£ ± ¥£² ¥¤ £²� §¥��� ¡�� ° �¤§ ± ¥£² ±²�´ £²� �³ ��D�¡ §��� ¤�£ �¸¡�� ¿�½²¥� �µ��¡¦�£¥�¤ ¥� § � £� ²§� ³ ¥´ ´ �¡´ �¤¤ ¿



��
� k n��� ������L� ���� ÷ ������� �� �� $����� k
� k n��� �� L�� ¬� � L ��L�Lñ�L��L� ���� ÷ ������� �� �� $����� k

rsøv � k n��� ���L��� �� ��� � � ���� k
� k n��� �� ����L� � ������L �� ��� ������ � � ���� k
� k n��� �� ����wL�L�� ��ñ����L�� m�L��L� �� ��� � ����� k
� k n��� �L������ ���� ������ � ����� k

rsðv ��� rsøv ���� ���������L ���� ����������� ��L�����L� ��wL� ���� ����� �� L������ ��
� L ��� ���� ���L L������� �� ��� ��L ����L�� ���� ��L ������ ����� L�� �� �L� L��L�� �� d
��L �L�L�L��L ����L�� �� ������ �L������L� �� �L����� �L������� � m���� ��L���� �������L� ��
L����L��� �� � ���������� � ��� �� ���L������� ���������� ����L�� k Þ ��L��L� � � �� ��L ���p L��
����� L�� ���� ��L � L��L� �� ��L ����������� ����L�� �� n�L����� �� �L�L�� ��L� k

Ó ������� � ��� ����� ��� ������� ���� ��L�����L� ������L �� ����� ��� ���������� ��L��� �
L�� k í�� �� �� �� ����� �� ë�����������ì ��� ��� ������� � ����� �L ������ �Ln�L��L� �� L����
�L������� ������ïL� �L��L��L� rsö v � �� �� � ����� �L ���� ������ ���òL����L������� ������ïL�
�Ln�L��L� rs�v � ��� ò � L����� ����������L �L���������� ò ���� ������ �L��L��L� �� ��������
����� ë��� L�ì rsêv ��� rsuv k*�

rsö v � k )������ ����� �L� � �L ��� k �L m ��� � ��� ��ñ��� �L ��� �� � ������ ����L���� k
� k )������ ���� L��� ���� � �� ����L� m ��� ��� ��� � �L ��� k �L � L ��L�L� ���� ��ñ���

�L ��� m ��� ���L �� � ��� �� ����L k

rs�v � k )������ ¬� � ���L� ������ ��� ��� � �L ��� k � L ������ ���� ��ñ��� �L ��� �� � ������
����L���� k

� k )������ m���� ��� ����L� �� ��� ��� � �L ��� k �L m���� �� � ��� ��ñ��� �L ��� �� �
������ ����L���� k

rsêv � k j�����L ���� )������ �m�� � �L ��� k � L ������ ��L� �L �� �� k
� k )������ �� ���L� ��L �������L����� ���� �L �m�� � �L ��� ��� �L m���� �� �L �� � ��

�L ��� k �L �� rs��ð ds�øv

rsuv � k )������ ¬� ����L� ������ ��� ��� � �L ��� � �������� ��ñ��� �L ��� m���� ���L �� �
��� �� ����L k

� k )������ m���� � L �� ��� ��� � �L ��� � �������� �L � L ��L�L� ���� ��� �L ��� �� �����
�� ���L �� � ��� �� ����L k �L �� rs��ð dðt sv



�ê
l� �L��� ��� L����L��� ����L��� r�LL rsö vv ò ���L� �� �������� �� ����� ��� �����������

��L�����L� �� �L�� � �� �L�L����ïL� n�����x ������ � �� ����L� �� �� ��L ò ���� � ���� �� �����
��� ��� ������� ��L��� L�� ��� � L ��L��L� �� � ������� m��� �� �L�� � �� ��������� �L�L�L��L
�� ��L ������ ����� L�� �� ��L ��� ��� ����L� �� L����� �� ��L ����L�� �L� �� �� ��L ���� L
�� ��L ���L�L�L�� r����� �� �����������v ������������ k l� �������� ����� ��L�L ���L� m ��� � L
���������L� ��� ��L ����� ���L� �� ���L ���� �� �L���� �� ��L �L�� jL������ k Ó�� ���òL����L� ��
����L��� �� ���� m ��� ���� ��� �� � L ���L �����L����� r�LL ��� ���������� �� î ���ïL� � i�� L���
��� �L���� ��� ���òL����L��� �������� �� jL������ ð kð kø ��� ð kø kðv k (L m ��� ������L� ��L�L
���L� �� ÷����L� ö k

y� �������L � ����� ��� ����������� L���L������ ��L ����L �� �L ���L� r�v �� ���� ��L� ����
��L � L�� ���L���� �� �� �L������ �L�L����ïL� n�����xL�� � ��L ������ ����� L�� �� m����
������������� �L� L��� ���� ��� L ����� �������� �� ����L������� ����L�� r��� �� ��� L L� �
�L�� �L� ������ ���������L� v ���L�L�L�� ����L�� � ��� r��v �� ���� ����� L���L������ ��� � L
���L���� �� �� ë���L��� L��xL�ì � �� ë�L�����ì ����������� ��L�����L� � m���� ��L �L� L��L��
���� ����������� ����L��� rL����L��� � �L����� � L�� kv � ��L � L��L� �� m���� ��� ���� � L �L�L��
���L� �������������k

y�L�L �m� ��� L��� ��L � L�� ���������L� �� ��L ����������� ����� �� rs�v � m�L�L ��L ������� ��
��� �L�L�L��L ����L��� r��L �� L��L� ¬� �L���L� ��� � L ��L�� � �L�� L����L �� v ��L ���L���� �� L��xL�
�� ��L �������L ��L�����L� �� rs�� v � m���L ��L ����� ���L��� �� rs�� v �� ���� ���������
��L �� �L�L�L��L ����L�� �� ��� L �L�����ñ����L��� �� k L����L��� ����L�� k ô�� ���L rs�� v ��
���L���� �� �� � ���L�� ���L����L � �� ��������� ����������L ��L ��L�L��L� ���L���L������ ��
���� ��L �� L��L� �� ��L � L��L� �� ��L�L �L�����ñ����L��� ��� L����L� �� �������L ����L���
r�LL L�����L� rstv ��� rssv �� ��Lv k

rs�v � k o Ý Ù}å ���� Þ �� m���� �� �� ��L ���L�� ���L ���L� k
o %ÖØÙÖ&Ö ���� �L m���� L�p �� ��� �L �� � �� �L ���� ���L� k

� k Þ �� }å�|Ø! �� �� ��L ���L�� ���L ���L� k
� L Ý �|Ø! L�p �� ��� �L �� � �� �L ���� ���L� k

ôL���L mL ���� �� � x ��� ��L��� �� ��� h iy �������� �� r������ �Lv �L �����L ���������
������������ ��� ����� ��� ���������� � �� ������ � L � L�����L� ���� ��L �������� �� � �������
�� �L���� rs���v � m���� ���L� ������ �� × ÕÖ}|××�} Ö ��L �� ������ � �� �L�� ��� ���� �� ��L ��Lm
mL p��� ���� ���L� ò �� ����L ��L �� ������ �� ��������� �� ��L �� ������ ����� L�� ò �� ����
�L ����L ��L� �� ��L������������ �� ��������� L���L������ r�� k ��� �L� j���� rs��ðvv k**
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� L ����� L� ���� ��L������������� L���L������ r�������� � L�� kv �� �L�L��� ��������

�������������� ��� ��� �� � ������� � L �������L� �� ������������� k y������������� ���LL
��wL�L�� ��������� �� ������ ����� ��L �����������L� � ��������� �� ��wL�L�� ��L� �� ��������L �
��� L �� r� v �L ����� � r� v ��������� � ��� r�v ����� ������ �L ��L � �� ���������L� �� rs�v k

rs�v � k ¿�� ��� �LL å ÖÕ ���°
� k Þ ��� �m�� � ��� k ô�� ��L ������ ¬� x�� å ÖÕ ��� k
� k q�L����L m�� �m�� � ��� ��� �� � ��� �� å ÖÕ ��� k

÷���L�� ������ �� ��L�L ���LL ��� L� �� ��L� �� ������ ����� mL ��� ����������� ���LL ���L�
�� ��L����������� ������������ d o� ��L ��� L m�� ���� ��L ������� å ÖÕ �� rs��ò�v �� �� � L
�������L� �� r�v �L ����� � r��v ��������� ��� r���v ����� � ��L ��L����������� �����L�L� �� å ÖÕ
'~Õ� ���� ��L � L���� �L�L��L� �� �� ��L ������� �m�� � ��� � �� �����xL� �� r�v ����������
���� �� �� ������� �� r��v � �L�L����� �� r���v � � ���� r����Lv ������ �L � �L�� L����L ��k

l �L ��L�L ��� ����L��� �� ����������� � L�mLL� ��������� � ������ r�� ������������� v
��� ��L����������� ������������ �� ��L ��L ���� � ��� ��������� � � ���� r�� �L �����v ��L�
�� ������ ���� L���L������ �� ��L ���L�° o �� ��� ����� �� � ��� �� m ��� ��L�L���L � L p��� �
����L� �� ����L �� mL m ��� ����� ��L ���L����� �� ����L����� �L� L��L��� mL x�� �� �����
��� ����������� ������������� �� �L�� � �� ~�~× å�ÕÙ' !Ö× Ö�!Ö�'� ����L� ���� �� �L�� � �� �
��L��� �� × ÕÖ}|×× �}Ù�Ù�� ~} ~�~× å�Õ~k

y�L ��L��� �� ë��L����������� �� ��������ì ����L ��L� �� �������� ò ��L ��������� L� �
��L������ ��� L��L ��L��L ò �� ��L������������� L���L������ m���� ��L ������ �L���� �� �L�
��������L ����L�� � m���L ���L� ��L������������� L���L������ � ���� �� ��L ����L����L � �� �L���
���� �� { ~�~Ú Ö �� } ��× �����L� ���� ���L �� L��x � �L������ ��L������������ � �� � L �����xL�
�� ��L ����L�� k )�L������������� L���L������ ��L ��L�L���L ���L� �� ���������L � ���������
�� �L���������� ���L ��� ���L �� L��x� L���L������ m���� �� ���� �����L� ���L ��� ���L
�� L��x � �L������ ��L������������ k

zL� � ��L �L�� ��� L ��� � LL� ����� L� ��� ��������� L���L������ � �� L k� k �� )���LL rs���v �
m�� �� ����L� �� ��L ���L����� �� ����L������� �L� L��L�� L �L� L��� � ������� ���� ��L ë��� ��
���Lì �� �������� � ������ L��L������� �� �L��������L ����L�� �� ��L �� �m� � �� �� L� �����L�
�� ����L������� �L� L��L�� L �L� L��� � m���� �� ���L �L� ���� �L��������L ����L�� � �� L k� k Ø�'~Ø>
Ö� Ö{ �> ~ÕÕÙ&Ö> ~Ý ~�> ~å Ö~!> # �ÕÖÙÚ�� L�� k� ��� m���� ���� ��� ��L ��� L ����L �� ����L�����
�L� L��L���L� � ��� L �� �L ����� � ��������� ��� ����� ������ �L ��L d

rðtv � k l� Ö� Ö{ � �� ����������� k
� k n��� ���L� �� Ö� Ö{ �k
� k q�L�� ����������� ��� �� �������� ��� �L�L�� �� Ö� Ö{ �k )���LL rs��� dssv

l � ��� � L �LL� ���� rð svò rðøv � ��L ��� L ������������ ����L m ��� ����� ��� �����������
��L�����L� � �� �����ïL� �� �L�� � �� �L�L����ïL� n�����x������ ��� ����L ��L� �� �� ���������
�� ��L �� ������ ����� L�� d �� rð s� v �� L����L��� ����L�� r��L�L���� �� ��L �� L��L� ¬�v �� ��
� L ����������L� � m���� �������� ��L ������ ����� �� n��� ����� � L ��� �� $����� � m�L�L��



��
�� rð s� v ��L �����L ~} # ~Õ ~} " ?��Ý L��������� ����� ���L� ��L L� ���L��� ����L�� �� ��L
�� L��L� � ���� ���� ��L ������ ����� L�� �� { ÙÚå � �� ���� ��������� ���L���� �� �� ��������
������ �L�L� �� � �� �� � L ������������� � ���� �� �� �� L� ���L��� ����L�� k Ó ������� �� rð s�v ��L
������ ����� L�� �� { ÙÚå � ���� �� � � ���� ������ �L � ��������� �� ��L L����L��� ����L�� ÀÁ
����� ���L� �� %ÖØÙÖ&Ö �Ü > zÁ� �� ��L ���� L �� ��L ����L���� n�����xL� k

rð sv � k n��� � ���� ����� � L �� $����� k
� k l � ��� �� o ���m � n��� � ���� ����� � L �� $����� k
� k q�L����L � L ��L�L�ñ����� � ���� n��� � ���� ����� � L �� $����� k

y�L ��� L ���L�������� ���� ��� ���òL����L��� ����� ���L�� � � �L�L � �L����� ��L ��
{ |}�� m���� �� rðð� v �Ln���L� ������������� �� ��� L � L���� ¬� !Ö}ÙÕÖ ����L�� ÂÁ � m���� ò
�L� L����� �� ����� ���� ���������� ò ��� � L �L�L�� ��L� �� n��� ¬� � � �� �����L� ¬� �� ��� L
���L� � L���� ¬� �L���L � m���L �� rðð� v �� L������� ������������ �� åÙ} �Õ~Ù� ÖÕ Ã} Ý ÙØ Ø� ��L ������
����� L�� �� { |} � m ��� � L ����L� �� ������������� �L�L� �� ��L �L���L ����L�� �� ��L �����L�
Â Ä Å o� rðð�v ��L ������ ����� L�� �� { |}� m ��� ����� � L ����L� �� ��� �� � � ���� ������ �L �
�L�L����� �� ��L �L���L ����L�� ÂÁ ��������L� �� ��L ��L�����L !Ö{ ~�! �Ü >ÆÁ � m ����� ��L
���� L �� ��L ����L���� n�����x������ ��L� �����L�� Ç Å È� � ��� L��� �����LL É �� ��� L �����L�
Ç ��L �L���L ����L�� ÂÁ �� Ç m ��� ���L �� ������� ��L ��������� ���� É m ��� m �� Å

rððv � Å n��� ���� �L�L�� ��� ���� L������ Å
� Å l �������� �� ��� �����L� ¬� m ��� � n��� ���� �L�L�� � �� ���� L������ Å
� Å q��� �����L� �L����� ���� � �� �����LL ���� m �� Å

l � mL ���L �������L� ����L r�LL rsðvò rsuvv � �������L ��L�����L� ����L ��������� �L�
������ ���� L���L� m ��� ����� �� L������ � �� �L����� ������� n�����x �������� ����L� � ��L ��
��������� � ��L����� ��� ������ ������� ���� L���L� ��� ��L�L���L � �� �������� ��� ���� � L
�����ïL� �� �L�� � �� �L�L����ïL� n�����x������ r�LL ���� )���LL rs�� svv Å zL� � ��L� ��wL� ����
����� �� L������ �� � L ��� ���� ���L L������� �� ��� ��L ����L�� ���� ��L ������ ����� L��
�L�L�� �� � �� ���� ��L� ���������L ��L ë��L�� ���Lì � �� ���� ��L� �� L����� �� ��������L ��
��L��L ��L� �� ������� ���� ����L�� ���� �� ���� ��� ���������L ��L ���L�L�L�� � �� �L�L�L��L
����L�� ��� ����Ln�L�� ����� �� ����������� ������������� Å y�L ����������� � L�mLL� �L ����� �
��������� ��� ����� ������ �L ��L �� ��L �� ��������� ������ ����� L��� �� ��L�L���L ���L
��Ê ���� �� ���������L Å o� ���� � L�����L� rðø�ò�v ���� ��� �� ����������L ë����������� ��� ���
��������ì ����L��� Å

q�����L rðø� v ���������L� ��L �L ����� ��L �� ��L ��������� ��� ��� ����� L�� d � ��L� ����
��L ����L�� �� ���L�� �� ��� ÷ ������� ¬� rL����Lv � L ��L� ����L�� � ��� L ���� ����L�� À Ë ����
� L ����������L� ���� �����xL� ��L ��������� ���� ��L�L �� ��� L ��� ����� ����� ����� ��� L�
Ì�å�� m�� ���L� �� $����� ��� m�� ��� �� ����L ��� ��� �� ��� L �������L ���� $����� Å y���
����������L� ����L�� À Ë ��L� �L��L� �� ��L ���L�L�L�� ����L�� ��� ��L ��������� ������
����� L�� �� ��L ����L������ n�����xL� ��������L ��� %ÖØÙÖ&Ö� ���� ���� ��L ��L������������
�����L�L� �� Ì�å�� ØÖ~&Ö �� &Ù}Ù� ��� åÙ} |�'ØÖ ��� � L �����xL� � �� � ���� Å o� rðø� v ��L x ���
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�L��L��L L���� ����L� � r�������v � L ��L� ����L ÀË �� ÷ ������� ¬� r�� ��L m�� p��� �L����� L� ���
rðø� vv � m���� ��L� �� ������� �L �� �� ���L�L�L�� ����L�� ��� ��L �L���� � L ��L� ����L� L�� �
m���� �� ���������L� �� ��L �L� ���� �L������� ��� ��L �L�������� �� ��L ���p L�� ����� L��
�� ������������� �L�L� �� � �� �L� L�� �� � � � L ��L� ����L �� ÷ ������� ¬� Å l���� ���� �����L �� ��L
�L�L�L��L ����L�� ��� ��L ��������� ��� ��� ����� L�� �� ��L ����L������ n�����xL� ������
���L ��� %ÖØÙÖ&Ö ����m � ��� � ������ �� ��L ��L������������ �����L�L� �� ��� ���� L ����� L�� Å
Ó ������ rðø�v �� ����� ���� rðø� v �� ���������L � � ���� ������ �L ��L �� ��L ��������� ������
����� L�� �� %ÖØÙÖ&ÖÅ � L�L ��L %ÖØÙÖ&Öò��L�����L� ��L L�� L��L� m ����� ��L ���� L �� � ����L��
��� n�����x ������ ��L� ����������� Ç �� � �L����� ���� � ���� ���� ��� L��� ���� ����� �����
��L�L �� �� r����������L� v � L ��L� ����L�� ÀÁ ���� �����xL� ��L ��� �������� ��������� ���
Ì�å�� ��� m���� ������L� ��L �L�L�L��L ����L�� ��� ��L ������ ����� L�� ��� ��L x ��� %ÖØÙÖ&Ö
����L� L�� Å y�L L��L��L� � L ��L� ����L�� À ÍÁ L���� ����L� �� ��L ���� L ����� L�� �� ���� x ���
n�����x �������� ��������L ��� %ÖØÙÖ&Ö ��L� �L��L� �� ���� �� ��L �L�L�L��L ����L�� ��� ��L
������ ����� L�� �� ��L n�����xL� ��������L ��� ��L �L���� ��L �� %ÖØÙÖ&Ö� ��� ����m � ���
� ������ �� ��L ��L����������� rØÖ~&Ö �� & Ù}Ù�� L�� Åv �����L�L� �� ��� ���� L Å

rðøv � Å ÷ ������� � L ��L�L� ���� n��� ��� �L�� $����� �� � ���� ��� ����L Å
� Å ÷ ������� � L ��L�L� ���� n��� ���L� �� $����� ��� ��� �� ����L m�� ���L� �� )���� Å

È�L � L ��L�L� ���� n��� ��� �L�� $����� �� � ���� � �� Å
� Å q�L����L �� ���� ���� � L ��L�L� ���� n��� ���L� �� $����� ��� ��� �� ����L m��

���L� �� )���� � ��� � L ��L�L� ���� n��� ��� �L�� $����� �� � ���� � �� Å

È� �� ����� ��� ���� ����� ��� �������L ��L�����L� ���� ��� ��L ��� L ����L�� �� ��L�
�� �� ������ ����� � ��������� ���������� ��L� � L�L����xL� �� rðö v � ��� mL ���� x�� ����
����� ��� ����������� �� L������ ��L �� ��wL�L�� � �������� �� ��L ����L ���� ��� ����L� ��L
�L��LL �� �� L��x���� �� �� ��L �� �L������ ����������� �� ����������L ���L�L�L��� � L������ ��
mL ��� �� ��� ��L ��������� L���L������ �� rs�v �� Å rðtv Å ��mL�L� � ��L� ��wL� ���� ��L�L
����L� L���L������ �� �� ��L ��� L �� L����� ��L� �L� L�� �� d ����� ��� �������L ��L�����L�
������������� �L�L� �� '�� �ÖÜ �} ����L�� �� ����� ������ Å

rðö v � Å óm�L�� �� ���� { |} � ��� ����L� ���L� �L�� �L�� Å y�L ���L��� L�� ��� ����L� ~
� ÖÝ �~Ü Ø~Ý m���� m ��� ��� L ���� ����L �� n������ s��ê Å

� Å ÷ ������� %ÖØÙÖ&Ö} ���� n��� ��� �L�� $����� �� � ���� ��� ����L Å È�L %ÖØÙÖ&Ö} �å~�
Ì�å� ØÙ&Ö} Ù� Î��!��> ÝåÙØÖ åÙ} |�' ØÖ ØÙ&Ö} Ù� Ï ~ÕÙ} Å

È���L mL �L�� �� ����L ��L �� ��L ����L����� �L� L��L��L �� ����� ��� ����������� �� L���
���� ���L �� �L�� � �� ��������� �L�L�L��L ����L� ���� ��L������������� � ������ �*c ��L ����
BhÐ¤� ´ ¥¸²£ µ � £�´ ³£�§ £� ¡�¸�¡§ £²� ³�£�¤£¥�� ¨�¡ ��£�³²�¡¥�  �� ° ±²¥�² ´ �§�� �¤§ �££¥£ §� ³¡�§¥��£���²�¡� ± ¥£² ³¡�¤�´ ¥¤��� ° �� �¤ ¥¤§¥��£¥�¤ £²�£ £²�¶ �¡� £� µ � §¥�£¥¤¸ ¥�²�§ ¨¡�´ ³¡�� ³³��¥£¥�¤� ¿ p ¨£�¡ ��� °£²� £¶³¥��� ����� �¨ ³¡�� ³³��¥£¥�¤ £¡¥¸¸�¡� ° � �² �� ³������¥¦�� �¡ ¦�¡µ� �¥D� H~JE ° }���� G° �£� ¿ §� ¤�£ ���´£� ����± ¨�¡ � �²  ��� Ê Ä¥�Æ ¥� ¡�£²�¡ �§§ ¿ Ä¥µ Æ ° µ¶ ��¤£¡��£ ° §��� ¤�£ ¦ �£ ¥¤£¡�§ �� £²� ³¡�� ³³���§ ��¤£�¤£ °µ £ ³¡�¦¥§�� ´ �¡� �³ ��¥Ñ� ¥¤¨�¡´ �£¥�¤ Ä±²¥�² �¨ �� ¡�� ¥´ ³�¥�� £²� ¨�¡´ �¡Æ ¿ ½²� ��´ � ²��§� ¨�¡ Ä¥¥Æ ¿

Ä¥Æ � ¿ ��²¤ ¬� ��¡ ¥� µ¡�D�¤ ¿ Ñ K � �±¤� � ��¡ ¿
µ ¿ ��²¤ ¬� ��¡ ¥� µ¡�D�¤ ¿ K � �±¤� � Ò�§¥���� ¿



�t
������� ���L �� ��L ���� Lm��� �� ¿Óy �� �� ����� ���L ��������L �L�L�L��� �������� �����
��� ����L��� r�LL î ��� rs�� sv � l ��L� rs��êv � ��� ���� �L���� rs���vv Å y�L�L ����L�� r���v
�L�L�L��� � �� mL ����� ���� ��L� � ��� ��L� � L ���L��L� �� ��L ��������� ������ ����� L��
�� ����� ��� ����������� �� L������ �� �L�� � �� ��������� � ������ � � ��� �L�� ���� �� ������
���������L� �� �L������ ��� ����� ���� �L���������� ò m���� ��mL�L� �� � �L����� �L ���� Å

È�� L����� ����� ��L�L ���L� ��� ���L��� � LL� ��� ���m��� �� )���LL rs���v � m�L�L ��L
�L��L�L������� ��� rð�v ������L� � ������L ������ �L� Ô � ò Ôl ���� �L��L�L�� ë�L��L� ����L��� d
Ô � ��L L��L���� ����L�� �� ���L����L � Ô * ��L ����L�� �� ��L ��������L �� ��L ����� �� m����
erð�vf �� L������L� � Ôc ��L rn�����xL� v ����L�� �� ��L �L�������� �����L � ��� Ôl r���L������
�� �� L��L����� �� Ôc v ��L ����L�� �� ��L ������ e����L�� ���� Lf Åì r)���LL rs��� dsêvv y�L
����L�� �L� L��L�� L���L����� Ø~�ÖÕ ��� ��L� � L ë���L�L�ì �� ��� L ���L���� �L ����L�� � �L�L
��L ����L�� �� ��L �L�������� Å È��� ë���L�L�ì ����L�� �L� L��L�� L �L� L��� ��L ���L���L�L�
�� ë��������� ���� ����L��� �� �L������ ����L� �� �L�L�L���ì r�� �� ds�v Å

rð�v q�L�� ��� m�� ����L � ��� �������L� �� ð ����� ���L� Å
Õ ÁÕ BÕh � Ç   ¦´ �¤ Ä  Æ��¡ Ä¦ Æ� B Ê �£��� Ä  °¦ Æ

Õo �t
t ²� ¡� ��£�¡Ö× Ä�h Æ� h Ê �µ�¤§�¤ Ä  °¦ Æ

Ä¥¥Æ � ¿ j¡�§ ²�� �£�³³�§ �´ �D ¥¤¸ ¿ Ñ k�¨�¡� ° ²� ²�§ µ��¤ �´ �D ¥¤¸ ¿
µ ¿ j¡�§ ²�� �£�³³�§ �´ �D ¥¤¸ ¿ k�¨�¡� ° ²� ²�§ µ��¤ �´ �D ¥¤¸ tÈ �¥¸�¡�££�� � §�¶¿

k £ µ�¨�¡� §¡�± ¥¤¸ £²¥� ��¤�� �¥�¤ ° �¤� ²�� �¸�¥¤ £� £�D� ¥¤£� ���� ¤£ £²� ¦�¡¶ ¥¤¸ §�¸¡��� �¨ ��¤£�¤£�³ ��¥Ñ�¥£¥�¤ ° ±²¥�² §¥�£¥¤¸ ¥�²�� £²� ³¡�� ³³��¥£¥�¤� ¥¤ Ä¥Æ �¤§ Ä¥¥Æ ¨¡�´ £²� ³¡�� ³³��¥£¥�¤� £¡¥¸¸�¡�§µ¶ ³¡�¤�´ ¥¤��� ¿ ½²� ³��¡ ��¢ ¥��� ��¤£�¤£ �����¥�£�§ ± ¥£² £²� ³¡�¤�´ ¥¤�� ¥¤ Ä¥¥¥Æ §��� ¤�£ ���¥�¶ ����± ¨�¡����´ ´ �§�£¥�¤ ° �� £²� ¥¤£�¡³¡�£�£¥�¤ ��¤¤�£ µ £ µ � §���¶�§  ¤£¥� ��´ � � ¥£�µ �� ¡�¨�¡�¤£ ¥� ¥¤£¡�§ ��§ µ¶ £²�� µ��ß �¤£ §¥��� ¡�� ° ±²¥�� ¨�¡ £²� ¡�£²�¡ �³ ��¥Ñ� ³¡�� ³³��¥£¥�¤� £¡¥¸¸�¡�§ ¥¤ Ä¥Æ �¤§ Ä¥¥Æ ����´ ´ �§�£¥�¤ ¥�´ �² ´ �¡� ���¶ �¤§ ¤�£ ¡�� ° �¤§ £²�¡�¨�¡� ¥� �£ �§§� ± ¥£² � µ��ß �¤£ ����¡£¥�¤ �¨ £²� ³¡�� ³³���§ ��¤£�¤£ ¿Ä½²¥� ±�� §¡�±¤ £� ´¶ �££�¤£¥�¤ µ¶ ²§� ³ ¥´ ´ �¡´ �¤¤Æ ¿
Ä¥¥¥Æ � ¿ ½�§�¶ ²� Ñ¤���¶ ¸�£ ´ �¡¡¥�§ ¿ i� ¬¡� £��D ¥¤¸ �µ� £ � ¥�²��� Ð�² ²´ ��²�¡ ¿

µ ¿ ½�§�¶ ²� Ñ¤���¶ ¸�£ ´ �¡¡¥�§ ¿ � ¥�²��� Ð�² ²´ ��²�¡ ¬� ±�§§¥¤¸ ±�� Ø Ø Ø
«¨  ¤§�¡ £² ¥� ³ �¡�³ ��£¥¦� ±� ��¤�¥§�¡ Ä¥¦ Æ �¤§ Ä¦Æ ° ¥£ �´ �¡¸�� £²�£ � �¥´ ¥��¡ ��¤£¡��£ �¢ ¥�£� µ �£±��¤��£�³²�¡¥�  ��� ± ¥£² ´ �§�� �¤§ �££¥£ §� ³¡�§¥��£�� ° ¨�¡ ±²¥�² ±� �¡¸ �§ £²�£ £²�¶ §¥Ù�¡ ±¡£ ¿ £²� §�¸¡�� �¨��¢ ¥����¶ §�£�¡´ ¥¤�§ �³ ��¥Ñ�¥£¶ §�£�¡´ ¥¤¥¤¸ £²� �²�¥�� �¨ �¤ �³³¡�³¡¥�£� ·¡�¨�¡�¤�� ��¤£�¢£¹ ¿ i ²¥�� ¨�¡ Ä¥¦ ¿�Æ¥£ ¥� ¡�£²�¡ ¤�£ ¡�� £� ³¡����§ µ¶ �£�£¥¤¸ £²� ·¡�¨�¡�¤�� ��¤£�¢£¹ £²�£ ³¡�¦¥§�� £²� §�´ �¥¤ ¨�¡ �³ ¥�£�´ ¥� }IH~Ä²�¡� Ò ��¡¥��� ¬� ��´ ´ ¤¥��£�§ µ��¥�¨�Æ ° �¢³�¥�¥£ �£�£�´ �¤£ �¨ £²� ·�� ¡��¹ ° �¡ §�´ �¥¤ £²�£ ¥� ³¡�� ³³���§µ¶ £²� �££¥£ §� ³¡�§¥��£� �G�GÚG ¥¤ Ä¦ ¿�Æ ¥� ¡�£²�¡ �§§ ¿ Ð¥´ ¥��¡�¶ ¨�¡ £²� ¥¤£�¤£¥�¤�� ³¡�§¥��£� §G} ��§ ¥¤Ä¦¥Æ Ä�¤ £²� ��� ´ ³£¥�¤ £²�£ £²� �³³¡�³¡¥�£� �¤£���§�¤£ ��¤£�¢£ ¨�¡ §G} ��§ ¥� � µ ��¥�¨ ��¤£�¢£Æ ¿

Ä¥¦ Æ � ¿ j¡�§ ´ �£ �£¥�� µ � ¥¤ Â�± Û�¡D ¿ p£ ����£ ° £²¥� ¥� ±²�£ Ò ��¡¥��� ��¥§ ¶��£�¡§�¶¿
µ ¿ j¡�§ ´ �£ �£¥�� µ � ¥¤ Â�± Û�¡D ¿ Ò ��¡¥��� £��§ ´ � £²�£ ² ¥� ¤�¸�£¥�£¥�¤� �¡� §¥Ü �  �£ ¿

Ä¦ Æ � ¿ Ò ��¡¥��� µ ��¥�¦�� £²�£ j¡�§ ± ¥�� ���¦� Â�± Û�¡D ¿ Ñ Ò ��¡¥��� µ ��¥�¦�� £²�£ j¡�§ ¥� ¥¤ Â�± Û�¡D ¿
µ ¿ Ò ��¡¥��� µ ��¥�¦�� £²�£ j¡�§ ± ¥�� ���¦� Â�± Û�¡D ¿ Ð²� µ��¥�¦�� £²�£ ²� ¬�� �£�¡£ � ¤�± ¦ �µ ¥¤ Ðj ¿

Ä¦¥Æ � ¿ Ò ��¡¥��� §�´ �¤§� £²�£ j¡�§ ��´ � µ��D £� ª�¡¥� ¿ Ñ Ð²� µ��¥�¦�� £²�£ j¡�§ ¥� ¤�£ ¥¤ ª�¡¥� ¿
µ ¿ Ò ��¡¥��� §�´ �¤§� £²�£ j¡�§ ��´ � µ��D £� ª�¡¥� ¿ Ð²� µ��¥�¦�� ¥£ ¥� µ �££�¡ ¨�¡ ² ¥´ £� ���¦� Ðj ¿

Ð� ¥¤ � ´ £²� §¥Ù�¡�¤��� �� ¡�¸�¡§� £²� ���� £� �¤¸�¸� ¥¤ ��£�³²�¡¥�  ��¸� ��¤¤�£ µ � ��¤�¥§�¡�§ �� ��¡¥£�¡¥�¤ £� §¥�£¥¤¸ ¥�² µ�£±��¤ ³¡�� ³³��¥£¥�¤�� �¤§ Ä£¶³¥����¶ Æ �¤�³²�¡¥� �¢³¡����¥�¤� ¿



� s
)���LL ¬� ���������� ��L� ��� ��� �� � ������ ������� ��� ��L ����� ������� �� ����L�� �L��

L�L��� ���� ��L ¿Óy �������L ò ��L�L ��L �� ����������� �� � L ����� �� �� ��L �L�������� ��
��L �Lm �� ��������L� ����L����� ��p L��� �� ¿Óy ��� ��L ���L���L������ �� ��L�L L�����L�
��������L� �� ��L ���L � � ��� �� ��L�L � ���� �� ����x������� �� ��L ������������ ��������� � ��
���L� �� �L� �� �L��L�L�������� �� ��L ���� rð�v Å y�L �������� �� � L ��L�L��L� � L ��m � m����
m ��� � ��L ��L �� �L�� ��� ���� �L���L� � m ��� ��� L �� m ��� � �������ï����� �� �� L��L��L� ¿Óy
����� L�� � ���� ����� ��� ����L����� �L�L�L��� ��� � m ��� ��L� � �� �������� �� ��L ��wL�L��
���� � �� ����L�� �L� L��L��L �� ����� ������������� � �� ��L�L ��L d r������ �Lv �L �����L ���
����L� ��������� ���òL����L��� ��� �����L�������� ��������� ��� ���L� �� ë)�������� o��L��
L��Lì � m���� m ��� � L ���L������L� m ��� �L���� �� ��L �� ����L����� �L� L��L��L �� �����������
�� ���L� ���L������� ����L��� �� mL �� �� ��L �� ����� ������������� �������L������ Å

o� ������ � L ���L� �� ���� � ���� ���� �� ��L ���L�����L �� ���L������� ������������� �� ¿Óy
������� ����L������ ��L ������ �� �� ��L �L�������� �� ���� ���L������� � �� ����L�� �L�L�L��� Å
( ���L î ��� rs��tv �� ���L�� �� ��� ��L ���L ���L��L��� �L�������� �� ���� ��������� �L�L�L��� �
� ��� î ���ÝÓ L��L rs��êv ��� �L���� rs���v �Lx�L ���� ��������� �L�L�L��� �� �L���L �L�� ��
m����ò �Ln�L��L ����� Å ô� �������� � l ��L� rs��êv ��� l ��L� rs��øv �L���� � ���L ���L��L���
��������L m���� ������L� ¿ÓÈ� �� �L��������� ��� ���� ��������� �L�L�L��� � ��� ���� �wL�� �
���� ÕÙ'å ÖÕ �L�������� ��� ����L�� r�L�L�L��v� Å ó� ��L ���L� ���� � �� ��L �L ���L� ���� Lm���
�� ����� �� �L������� �� � L �� rs��ðv � m���� ���L������L� ��L ��L������������� ���� L���L� ��
r����� ��� v ����������� ��L�����L� � ����L��� ��L ���L� � ���� Ý Ö~? ÖÕ �L�������� � ��� L ��
�L�� �� m����� Å

o� ��� �������� mL m ��� �� ����� m ��� ��L ��� Lm��� �����L� ����L����� �wL�L� �� ¿Óy
��� �L� ����L�� �L�L�L��� �L���L �L�� �� m����ò �Ln�L��L ����� Å ó� ��L ����� �� �� �� ���� Lm���
mL m ��� m��� ��� ��L ��L��� �� ����L�� �L� L��L��L �� ����� ������������� � ��L ���������
�L���L���� �� m���� mL ���L ���LÔ� ��L���L� �� ��L � L������� �� �� �� ÈL����� Å

ó��� �� ÷����L� ê m ��� mL ��� L �� ������� ��L mL���L��L� �� ���� �������� � m���� ��
���� ����Ln�L��L �� L� �m�� m ��� ��L ���� � L������L �������L������ �� ¿Óy � ��� L �� ���
�L��L�L��������� �������L� Å q�L� ������ mL m ��� ��� �wL� � �L����������� �� ��� �������� �
�� �L ����� ���L ��L �L��L�L��������� ������� ���� ����� ��L �������L �� ¿Óy � �� �� ����������
��� � L ��LmL� �� � � �L� ��� ��L �L��L�L��������� ������L�� �� ¿Óy Å

+ ,Þ ß /756 /82<51/<= 5058à/<á9566â <2:2< 1/ 9/01231= ã 5 ä<=1 =å219à

ôL���L mL ��� �LL� �� ��L ������ ����L� � �L� �� � L��� m ��� �� �������� L��������� � �� ���L ��
��������L ��L� �� ��L �������� Å (L m ��� ��L� � �� ÈL����� ø Åø � ��������L ��L ������ ���������
��� ��� ¿Óy �������� �� ����L�� �L� L��L��L �� ����� ������������� Å o� ÈL����� ø Åö mL m ���
�L��Lm ��� L �� L��x� ��L��� L�� � �� ���������� ����L� �������� �� ����� ��� ����������
����L��� � �� �������L ��� ���������L ��L m��� ��� �� ��L �������� ����L� �� ø Åø Å o� ÈL�����
ø Å� mL m ��� � ���L�� �� �� L��� ������� �� ���p������� � ����L ��L����� ������L� ���L �L����L�
�� ��L ������ �� ����� ������������� �� �L� ���� �� � �� L��x� � ��� ��������� � ������
���� ���n�L ���p������� ����L��� Å (L m ��� ����L ������� � ����� ��� ���������� �������
��� ��L�L L�����L� � m���L ���������� �� �������� �� �������� ��������L ��� ���������� ��
������� ��� ëL��L��L� ���p������L ����L���ì Å ÷����L�� ö ��� � m ��� ��L� ���L������L �� ���L
�L���� ��L ������� ��L��� L�� m���� mL �� ��� ����� � �� ���� ���LÔ� ������� �� ��L ��L�L��
÷����L� � L�� L������ ���òL����L� �� ��������� )�������� o��L�L��L � �����L������������ �� mL ��
�� ����������� ����L�L�� ��� ������ �����Å
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(L ���L � LL� ������� � �� ��L ��L�L���� ÈL����� � ���� ����� �� L������ ��L � L�� �����ïL� ��
�L�L����ïL� n�����xL�� m���� ��L ��������� �� ��L �� ������ ����� L�� Å o� ���L� �� ������ ��
����������L �L��L�L������� �� ���� ����L����� �L� L��L���� ��L ������ ����� L�� �� �����
�� L������ ���� � ��� ��L � � L ����L� �� ��������� � ��� �����L����L � ��L �L��L�L������� ��
��L ��������L ����L�� ���� ���� ��L ��� ����������L ��������L �L�L�L��� � ���� ���� ���������
�L ������� ��� � L L���� ����L� �� ���� ë���L�L�L�� ����L���ì � �� ë�L�L�L��L ����L���ì �� �L���L
��L ����L����� �L ����� �ï����� �� ����� �� L������ �� ��������L Å*l

y� ���� L�� mL m ��� L��L�� ��L ¿ÓÈ �������L �� ���� ��L ~����~�Ö! Æ��} Å l� �������L�
¿ÓÈ � dd � �� � ���� ���������� �� � ����L�� �L�L�L�� � ��� � ¿ÓÈ � � m�L�L ��L ����L��
�L�L�L�� �L���L� ��L r����L������� ���������L� v �L� �� m����ò �Ln�L��L ����� ���� �L���� � Å
y� �����L� �L�L�L��L �� ���� m����ò �Ln�L��L ����� � mL m ��� ���� ��L� ����L� Å l� ����������
����L�� �L�L�L�� � ��� � L ���L� �� ë����� �����ì ��� ��L ����L�� �L���L� �� ��L ¿ÓÈ �
�� �� ���� ����L� m ��� Å l � �������L� ¿ÓÈ� m ��� ��� L�� �� ����������L ¿ÓÈ� r�LL rðêvv � ��L
���������� ����L����� �L�L�L��� m ��� ò �� ��������L �L�L�L��� ��� ���p L�� �� ��L ��������
���L���� ����� ���������� ò � L ������� �L ��� ��������� � ������ Å

o� ���������� � �� rðêv ��L ����L�� �L�L�L�� � � �������� ����� ��� � ¿ÓÈ � Í � �� ���L���� �L ��
�� ���L�L�L�� ��� ��L ��������� ������ ����� L�� �� � ������� n�����xL� ��������L � m����
mL ���L �L��L�L��L� �� rðêv �� �� ���������� ����� L�L� �� ��L ��� ���� ���� �� ��L �L�L����ïL�
n�����xL� ��������L d ��L r���������v ����L�� �L�L�L�� � Í ��� ��L� ò �� ��������� � ��� ��� ò
� L �L�� ��L� �� ��L ���L�L�L�� ����L�� r�L�L�L��v � � �� L���� ���� ��� �L��L�L�� ��L ����L�����
�L� L��L��L �� ���� ����� ������������ �� ��L ����L�� � Í �L��L�L��L� �� � Å

rðêv
� � à ¾ K� ÊÊ � à� à á �
¾ ÊÊ � à â � àà ��������	 K ÊÊ � ààà


� ��L ��� ���� ���� rðêv ò ��� ��L ��� ����� �L��L�L������� ���� �� ��� ������� ������xL�
��������L� ò ��L ����L�� �L�L�L�� � ���� �������L� ��L �L�������� ¿ÓÈ �� �Lx�L� �� ��L
|×!~�Ö �� ��L ��������� ����L�� �L�L�L�� � Í  ��� ��L ¿ÓÈ � ÍÍ � ��L �L��L�L������� �� ��L
Ù#ò�����L �� ����������� ����� �L��L��L� Å*m y��� �L �L������ ���� ��� ������� ������xL�
��������L� �������L��ïL� ��L ����� ������xL� �� ���������  ����� ��� �L�������� �����L � �� ò
�� î ���ïL� ¬� �L�� ������� ò �� ÕÖØ~�Ù&Ö �� �� ���L�L�L�� ����L�� �� �L��L �� ��� ����� ���L Å*v
Bo «¤ £²� ¨����± ¥¤¸ ° ±� ± ¥�� �¨£�¤ ¡�¨�¡ £� £²� �¤£���§�¤£ ��¤£�¢£ �� � ·¡�¨�¡�¤�� ��¤£�¢£¹ £� �¦�¥§ £�¡´ ¥ä¤���¸¥��� ��¤¨ �¥�¤ ± ¥£² £²� �¤£���§�¤£ ° �¡ ®¯��� �� �¨ ��¤§¥£¥�¤�� ��¤£�¤��� ¿ p ��� ° ±� ± ¥�� �¨£�¤ �²���� £�¡�¨�¡ £� £²� ��¤§¥£¥�¤�� ¬� �¤£���§�¤£ ��� �� �� ¥£� ·¡��£¡¥�£¥¦� ��� ��¹ ¿
Br½²�  ³§�£� ��¤§¥£¥�¤ ± ¥�� µ � §�Ñ¤�§ ¥¤ £²� �µ¦¥� � ±�¶ µ���± ¿ j�¡ £²� ´ �´ �¤£ ±� §���¶ £²� §¥�� ��¥�¤�¨ ²�± ³¡��¥���¶ £²� ��´ �¤£¥�� �¨ � �¤§ � ¥� £� µ � §�Ñ¤�§ ¿ Ð�� Ð��£¥�¤ u ¿u ¿
B|½²¥� ¡�³¡���¤£�£¥�¤ ¥� ¦�¡¶ �¥´ ¥��¡ £� £²� ��´ �¤£¥� ¨�¡´ £²�£ ¦�¤ j ¥¤£�� ÄÇCCËÆ �����¥�£�� ± ¥£² �¦�¡£�¶¡��£¡¥�£�§ ¨¡�ß �¤�¶ �§¦�¡µ ¥��� Ä¥Æ Ä�µ�£¡��£¥¤¸ �±�¶° �¨ �� ¡�� ° ¨¡�´ £²� §¥Ù�¡�¤��� § � £� £²� ³�¡£¥�  ��¡¨¡�´ �±�¡D ° º ¡�£»�¡ ¬� �¥£ �£¥�¤ ��´ �¤£¥�� ° ²� ¥� ±�¡D ¥¤¸ ¥¤ Æ ¿ K �¡� ° ·� ¥� � ¨ ¤�£¥�¤ ¨¡�´ Ä�¦�� �£¥�¤ Æ �¥£ä �£¥�¤� £� ��£� �¨ Ä������¥µ ��Æ �¥£ �£¥�¤� ¿ «£ ³��¶� � ¡��� ¦�¡¶ �¥´ ¥��¡ £� º¡¥³D� ¬� ������¥µ ¥�¥£¶ ¡���£¥�¤� �¡º¡�£»�¡ ¬� ��¤¦�¡��£¥�¤�� µ��D¸¡� ¤§� ¿ «£� ¥§�¤£¥£¶ ¥� ��¡¸��¶ ��¤£�¢£ ���¶ §�£�¡´ ¥¤�§ ¿¹ Ä¦�¤ j ¥¤£�� ÄÇCCË ÊËÆÆ ¿



�ø
y��� � �� �� �ðuv L ���L ��L L����L� �� ����� { ÙÚå � �� ����� ���L � �L�L����ïL� ������xL�

��������L ���� �� �� � L ���L���L�L� �� �L� L��L�� �� ��L �� L��L� ¬� � L ��L� ����L�� �*w �L�L
�L��L�L��L� �� ��L �������L� ¿ÓÈ À dd � Í � �� �� ����L����� �L� L��L���  ��� � L L����L� ��
�L�� � �� ��������� � ��� ��� d ��L ����L�� �L�L�L�� À Í ���� �L��L�L��� ��L ��������� ������
����� L�� �� ��L ����� ������xL� }�{ Ö �� ������������� � ���� �� ��L ����L�� �L�L�L�� À
���� ë������ �����ì ��� ��L �� L��L� ¬� � L ��L� ����L�� Å*� y�L ����L�� �L��L�L��L� �� ��L
�L�L�L�� À Í  ��� ��L� � L ë�����L�ì  ��� ��L ���L�L�L�� ¿ÓÈ � ÍÍ � ��� ��L �����������  ���
� L �L��xL� �w ��� L ����L �� ��L �L�������� �� � ��L�L � �L���L� L�L�� ����ò ��������
���� ���� �L��xL� ��L �����L �� À Í  ��� � ÍÍ v ��� � L L��L��L� ���� ���� �� ���� �L��xL� ��L
���� L ¿ÓÈ � ÍÍÍ Å*
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 ��� �v �� � �� �L� ��L��� ���� ��L ����L � �L ����� ���L ��L ����L� Å¥ k ¾ K k à
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Ä¥Æ �� � ±²�¤ � � �� á � Ê ��� �� !" #$ Ä� Ä Æ % ��� ��Æ & � à Ê ' àà ( à )  ààq  àà * ��� ��+, -. / 010¦�¤ j ¥¤£�� ÄÇCCË ÊÇÈÆ
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B�p£ £² ¥� ³�¥¤£ ° ±�  �� � �£�¤§�¡§ �££¥£ §¥¤�� ³¡�§¥��£� �G�GÚG° ±²¥�² £�D�� �� �¡¸ ´ �¤£� �¤ ¥¤§¥¦¥§ ��¡�¨�¡�¤�� ´ �¡D�¡ �¤§ �¤ �¤¤�£�£�§ ¼� Ð £� ¡�³¡���¤£ £²� §�¤�£�§ ¥¤§¥¦¥§ �� ¬� µ ��¥�¨ �£�£� ¿
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Ä¥Æ
¥ k Á k à ¾ K
µ��¥�¦� Ä¥ °k Á ÊÊ º 5 6
k à á k Á¾ ÊÊ k à â ���������7�89 K ÊÊ º à
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È�� ������ ��� ���ò �L������L� ������ � �� �� �ð�6 � L ����� L � �L�L����ïL� ������xL� ������

���L � ��������� �� ��� �L�������� ����� L�� �� ��L ��� L �� �� �� �ð;6 � �L�  ��� �� L����
���L�L�L�� ¿ÓÈ � ÍÍ Å �L�L ��L ����������� ��������L  ��� � L �L��xL� �w ��L�L �� ��� L ����L
�� ��L �L�������� �� À Í � �� ��L ë�������ì �����L � �� À Í � ���� ��� � L L��L��L� ���� ����
�� �L��xL� ��L ���� L ¿ÓÈ � ÍÍÍ Å

�ð�6 �� � ��� �� 
 ��� �6 � ���L� � ���� ��L�� ���� ��L ����L Å¥ k ¾ K k à
µ ��¥�¦� Ä¥ ° k ÊÊ �

«JIHG ��� 6
k à á k
¾ ÊÊ k à â ������������ K ÊÊ ¢ �£²¥�¨ Ä¢ Æ� Ê µ¡��Dä¥¤ Ä¢ °¶ Æ

y�L ��� ���� ���� ���L� �� �ðê6 �� � ���L�� �L������������ � �� ��L �L�L � �� ��L ¿ÓÈ � ��
î ���ïL� ¬� ������ �� ë�L �����L ��������ì � ����������L �� �L��L�L�� ��L ����L����� �L� L��
�L��L �� ����� �� L������ �� ������� ����������� �� ���L������� ë���������� ����L���ì Å 
�
���� � ��� ���� �� ���L���� �L��L�L�� � �� ��L �L�L � �� ��L ��������L �L��L�L������� ������
���L � L����L��� �L������ �� { ÙÚå �� L�� Å� �� � �� �� ������� ��L���L� ����L � �� ���� �wL�� �
� L��� �� �L��L�L�� �L����� � �� ���L� ��� L� �� ���òL����L��� ��������� �� ��������� �L�L��
L��L �� �L����� � �� ���L� ��� L� �� ���L������� ë���������� ����L���ì ���� ��� � L ���L����
����� ���L� �� ��L ��L�L���� ����L�� � �� L ��L ���L �� � L ����������L� Å

zL� � �� ��< L������ ���� � L ����L� ������� �� �� �������� Å Ó ���� � ��L ��� ��L����� ��L
���������� �L��L�L������� ���� ��� � LL� ���L� ��� �ð;6 ��� �ð�6 �� �L��L� �� Ö× Ù} �Ö{ Ù' �L���
��� �� { ÙÚå �Å ( ���L ��L �����L�L� �����L� L��� ~} # ~Õ ~} " ?��Ý ��� � L ���L� �� <������ ��L
����� ������� �� ��L ��������� %ÖØÙÖ&Ö �Ù>À dd � Í 6 �� ���L ������� �L � ����L�� �L�L�L�� À ����
������ ����� ��� ��L �� L��L� ¬� � L ��L� ����L � �� �� �� ��� �� L���L�� ��� ����� �L��L��L� �L�L
���� �� L������� �����x������ �� � ������ Å Ó���L� � ��� ���� �L��L��L� �� �LL�� ���L �������
�� ���L ��L ����������� ��������L �� � L ���� �� � ¿ÓÈ ���� �� ���L �� �L��L�L��� ��L � L ��L�
����L�� �� ��L �� L��L� � �� �������L� �� �ð�6 Å

ô�� ���� �L��L�L������� �� L� ��� ���� ��� ����������L ������������� �� ��L ����� ¬� ���
���� ����� L�� �� ��������� � ������ �� ��L ����L�� �L�L�L�� � Í � �� �L��L� ��L ����L�����
�L� L��L��L �� ��L ���L�L���� 6 L����L��� ����L�� � ��� �� �L� ��������� �L�L�L��L� ����� Å

�ð�6 µ��¥�¦� Ä¥ ° k ÊÊ

� � ¾ K � à
« JIHG ���
H�Ú GF ���� à á �
¾ ÊÊ � à â

¢ ¶ à � B£² ¥�¨ Ä¢ Æ£²� ²� �� Ä¶ à Æ¶ à á �� B Ê µ¡��Dä¥¤ Ä¢ °¶ Æ
������������ K ÊÊ

�h »à£²� �¥�¦�¡ Ä»à Æ»à á ��h Ê £�D� Ä¢ °»à Æ

6

y�L ��� L �����L� ����L� ��� ��L ���L���L������ �� ����� �� L������ �� ë� L����������ì
��������L� � � ÅL Å �� ��� �L� L��L�� �� � � L ��L� ����L � ��� ����L� �� �L� L��L�� �� ������� ���
��������� ���� ��� � L ����� ���L� �� ��L ��L�L���� ����L�� � �� �� �ø=6 Å ����� �� �� ���



��
������ �L �� ������������� �L�L� �� � ����L�� �L�L�L�� ���� �L��L�L��� ��L ����������� ������
���L� �� ��L ��L�L���� ����L�� �� L���� ���� ��L ������ ����� L�� �� ��L ����� �� L����� Å*¯

�ø=6 y�L�L ��L �� � L���L �� ��L ���� Å 
� ��L �� ��L� �L��L� ��L ���� � ��L�L  ��� �����
� L ��L � L���� �� ��L �� �� Å
Û ¢ ¾ K � à³ ��³�� ÄÛ Æ > Û > á t¡��´ Ä¢ Æ ¥¤ ÄÛ °¢ Æ� à á �
¾ ÊÊ � à â ¶¶ * Û ���¦� Ä¶°¡ Æ ���������7�89 K ÊÊ »» * Û ¥¤ Ä» °¡ Æ

È������� ¿Óy ������L� �� ������������ ������� ��� ���� ���L� �� ���� ��L �L��x������
���������� �Lx�L ��L ������x ������ �� ����L ��L� ����L� ���� ������� �� L��L������ �� ����L
���� �L���� ��L ��L�L���� ����L�� � �� ¿ÓÈò���������� ��LL îÝÓ ?��ø6 � �� L ��L ��������L
��� L �L� �� ������������ @ �A 6 �� ����������L ��L ����� ���L �Ó�� L��� �?���66 Å zL� � L ���L
����L� �� �L���� � �� ÈL����� ð Åø Åð � ���� ��� � Ú Ö� ÖÕ~ØÙy Ö! ������� �� ����L�� �L� L��L��L ��
����� ������������� ��L ���L�L�L�� ����L�� �� ������L ��L ������ ����� L�� �� ��L �����������xL� ���� � L ���L���� �L �� ��L �L�L � �� ��L ��������L �L��L�L������� ��������L Å y���
�� ������ L���� �L ��� ���� �� ����������� ��L � L����� �� L����L������� �� Å ���òL����L�������
������ïL� �L��L��L� �� ��L �L�L � �� ��L ¿ÓÈ � ��� ���� ��� � ���xL� �������� �� ÕÖØ~�Ù&Ö{ �!~ØÙ�� ��� ��� �� L���� �������L �� { �!~Ø }| %�Õ!Ù�~�Ù��Å (L ��L�L���L ��� �� �����  ���
��L ��� ���� ���� L ������L� �� �ðê6 ��� ������� ��� ��L�L ���� �L����� ���L� �� � ���L �
�������� �� ��L ÕÖ× ÕÖ}Ö��~�Ù�� �� ����L����� ����� ��� �� ¿Óy Å

æ çè çè òïBûïôïëíøë÷ ùìëíïCíÿîö ðýëîü øùô øë ñòD
y�L ���� ������� �� ¿Óy �� ���� ��L � L����� �� � �L��L��L ������ � L �L�L�� ��L� ��
�L�� � �� ��� ����� ���������� ���� L� � �� � L ������L� ��������������� ���� ��� ��������L��� Å
� ���������� ~�~× å�ÕÙ' L���L������ ò �������� � �L��L� � ��L������������� L���L������ � ���
x����� ����� L���L������ ò �L� L�� � ��� ��L �� ���L���L������ � �� � L�������� L���L������
����� ���L� �� ��� �� � L ����������L�  ����� 6 ��L ��L�L���� ����L�� Å ÈLL L Å� Å î ��� �?�� ?6 �
)���LL �?�;ø6 � ��� �L� È���� �?��ð6 Å

y� ������L ���� '���ÖÜ � !Ö× Ö�!Ö�� ��L �� �L��L��L � L����� � L��� �L��L��L ���� � L
���L���L�L� ÕÖØ~�Ù&Ö �� Ù�} × ÕÖ'Ö!Ù�Ú '���ÖÜ �� �� ë�� �� �������� �� � �� õ�����L ¬ �� � ��L ����L��
�� ���� �� �� ��L�ì ���� E �< ��Ýî ��� �?��ê d?66 Åc� ó� ���� !��~{ Ù' × ÖÕ}× Ö'�Ù&Ö� ��L � L�����
�� � �L��L��L �� �� � L ������L� �� �L�� � �� ����L�� �����L ���������� ����L� ���� �� �L�� �
�� ����� ���������� ���� L� ��LL ��EÝî ?��ê dð66 Å
� î ��� �?�� ?6 � ��� î ���ÝÓ L��L �?��ø6 ���� �� ����L�L� �� �L�� � �� � ����� �� � �L ��
¿ÓÈò������������ � �L�L ��� L��� �L �L��L��L FG ���� � ����� �� � �L��L��L �� �L��L��L�F * ¤ ¤ ¤ FH � ��L �L ��������L �L�L�L��� ��� ¿ÓÈò���������� ���� ��L �L�L�� ��L� �� ��L
��������L ��� ��L �L� ���� L �L� L��� � �������� �� FG ��L ��6 ���L� �� ��L ¿ÓÈ �L��L�L��������GI * ���������L� ��� ��L �L��L��L F * ¤ ¤ ¤ FGI * � ���6 ��L �L�L�L��� ��� ���������� � ��������
�� �GI * ��L ���L���� �L ��� � ������ �� ��������� L���L������ � �������� �� FG ����< L�� ��
B�Â�£� £²�£ ¾� ¡£� ÄÇCCËÆ ¥� ��¤¨¡�¤£�§ ± ¥£² £²� ¦�¡¶ ��´ � §¥Ü �  �£¥�� ° µ £ §��� ¤�£ §¥�� �� £²� ³¡�µä��´ ¿ p �£²� ¸² ¥¤ ²¥� �¤��¶�¥� £²� ¡�¨�¡�¤£� J �¤§ K �¡� ������¥µ�� ¨¡�´ ± ¥£² ¥¤ £²� ��¤§¥£¥�¤�� ° £²� ´ �§��ß �¤£¥Ñ��£¥�¤ ¥� ¤�£ ¡��£¡¥�£�§ £� £²� ��£ �¨ ±�¡�§� £²�£ ¦�¡¥¨¶ £²� ³¡���§¥¤¸ ¨��£ �� ��¤£�¢£ ¿
hÁK �¤��¨�¡£² Ä¦²qº ÇCCÒÆ ° ¨�¡ �²�¡£ ¿



�ê
���������� ���������� �� ���L���� ����� 6 � ��� x����� ����6 ��L �L���� �� �� ������ �GI *  ��� ��L
��������L �L�L�L��� ��� ¿ÓÈò���������� ��������L� ��� FG ��L ��� � �L ¿ÓÈ �G � ���� ��L�
�L��L� �� ��L ����L�� ��� ���L���L������ �� ��L �L�� �L��L��L FGL * Åy�L �������� ���L� �� � ��L� �?��ø6 ��wL�� �������� ���� ���� � �L �� ���� �� ��L� ���
�L�L� �� ë����L� ������ ��L ������������ ��� �L��ì � ��� �Lx�L� � ������ �� Æ� ��å Ö�ÕÖ�Ù'|� Ù��Åc * ��L�L� � �� �������� �L�� ������ �� ����� L� �� ���L ����L ~# �ÖÕ ¿ÓÈ ������������
��� ����� ���L � LL� �����L�L� � �� ����L��L� �� � ��L� �?��ø d;ø6 � �� �� �L��L� �� L� ��L
�L������� �� ������� ¿ÓÈ�  ��� ������6 ���L�� ��L� ��������� �L� L��L���L� Å��EÝî ?��ê6 �wL� ò � L���L� ��L } �~�Ù' � L����� eeÂ ffM �� � ¿ÓÈ Â cc ò � �L �������� � ��
!��~{ Ù' �L������� ��� ¿ÓÈ� �ø ?6 � �L�L ��L � L����� �� � ¿ÓÈ �� ����L� �� � �L ������
� L�LL� ����� ��� ������ ������� L��� N ��� N Í ���� O ���� P d Q eeÂ ffQà Åcly�L �L ������ � L�LL� ��L ������ ��� ����� �� �L������� ��� ¿ÓÈ� �� �������L��ïL� �� �øð6 Å

�ø ?6 òïöîíøìëîö óïüîëíøùô ìú Bñòóô ��EÝî ?��ê dð ? �ðð R �LL ���� �� �����L ðð6? Å Q eeS ffMQà ÙT N eS fN Í Åð Å Q eeU ffMQà ÙT N V N Í Å
ø Å Q eeW �X * Y ¤ ¤ ¤ Y XH 6ffMQà ÙT N V N Í ~�! Z[M \Q �X * 6 Y ¤ ¤ ¤ Y [M \Q �XH 6] ^ _ �W 6 Å
ö Å Q eeS V̀ XffMQà ÙT N V N Í ~�! N �S 6 V [M \Q �X6 Å
� Å Q eeaÂ ffMQà ÙT N V N Í ~�! # �Õ �� N ÍÍ Ù� Ù} �å Ö '~}Ö �å~� Q eeÂ ffMQàà Åê Å Q eeÂ RÂ ÍffMQà ÙT �å ÖÕÖ Ù} ~� N ÍÍ  ��� Q eeÂ ffMQàà ~�! Qàà eeÂ Í ffMQà Å�L�L Bñòóô ddV S b U b W X * ¤ ¤ ¤ XH b S V̀ X b aÂ b �Â * RÂc 6 ÅDûÿíõ øë ûïöîíøìëîö ôïüîëíøùô úìû Bñòóô
Æ Ù} �Õ| Ö Ù� æ > Ú Ù&Ö� N � ���~�Ù�� P Y N bV Â � ÙT �å ÖÕÖ Ù} ~� N Í ÝÙ�å Q eeÂ ffMQà Å

�øð6 
� Â V �� Y c 6 ��L� d Q eeÂ ffMQà �w N e� fN Í ��� N Í �L��xL� Â �� P Åcm ��EÝî ?��ê d?�6
hB¼� Ð¯ ³§�£� Äº B ° º h Æ á d Äefg h ef × Æ ° ÄÒ�¤fg h Ò�¤f × Æi á º B h º h p �²�¡ ÄÇCCu Ê¾uÆ
hh¦²qº ÄÇCCÒÆ ¸¥¦� � ¡�¨�¡´ ��£¥�¤ �¨ £²� �£�¤§�¡§ £¡ £² ��¤§¥£¥�¤� £� ³¡�¦ ¥§� � ��´ ³��¥£¥�¤�� ��´ �¤£¥��¨�¡ ¼�½ ���¤¸ £²� ¨����± ¥¤¸ �¥¤�� Êj�£ k á !l & m 1 µ� �¤ �³³¡�³¡¥�£� ´ �§�� ¨�¡ ¼� Ð n ¿ p¤ ���¥¸¤´ �¤£  ¨�¡ k á !l & m 1 ¥� �´ �³³¥¤¸ �¨ £²� ��£ �¨ ¡�¨�¡�¤�� ´ �¡D�¡� o £� ���´ �¤£� �¨ l ¿ ½²� £�¡´ ¦�� �£¥�¤ §�£�¡´ ¥¤�§µ¶ k �¤§  ¥� £²� ¨ ¤�£¥�¤ pq r+ §�Ñ¤�§ µ¶ pq r+ ÄsÆ Êá m Äs Æ ¥¨ s * t Ät � ��£ �¨ ��¤�£�¤£�Æ�¤§ pq r+ ÄsÆ Êá  ÄsÆ ¥¨ s * o ¿ «¤ £²� ¨����± ¥¤¸ §�Ñ¤¥£¥�¤ ±�  ��  �u � à ¨�¡ Ê  à �¸¡��� ± ¥£²  �¢��³£ ³���¥µ �¶ �¤ £²� ¦�� �� �¨ £²� ´ �´µ�¡� �¨ u ¿ ¦²qº ÄÇCCÒ ÊÇu Æ

p � ¦�� �� ¨�¡ ¼� Ð� ¥¤ k ±�  �� ³�¥¡� !u & v 1 ��¤�¥�£¥¤¸ �¨ � Ñ¤¥£� ��£ �¨ ¡�¨�¡�¤�� ´ �¡D�¡�u Í o �¤§ � ��£ �¨ ¨ ¤�£¥�¤� v Í l w ° �¤§ �� ´ ��¤¥¤¸� ¨�¡ ��¤§¥£¥�¤� ±�  �� ��£� �¨���¥¸¤´ �¤£� ¿xyz{|}~�� �� ��x�Ç¿ ��Ä�� � & �Æ��� Êá Ä�� � & l w Æ ¿
t ¿ ��Ä� & �� �Æ��� Êá Ä� & l w Æ ¿
u ¿ ��Ä� & �� Äs B & Ø Ø Ø & s� Æ�Æ��� Êá Ä� & �� * l w > !p� r� Äs BÆ & Ø Ø Ø & p� r� Äs� Æ1 * m Ä� Æ�Æ ¿
s ¿ ��Ä� & � �á sÆ��� Êá Ä� & �� * l w > � Ä� Æ á p� r� Äs Æ�Æ ¿Ë ¿ ��Ä� & � �á sÆ��� Êá Ä� & �� * l w > � Ä� Æ �á p� r� ÄsÆ�Æ ¿Ò ¿ ���n ��� Êá � ��n ��� ¿
¾ ¿ ��n � n à ��� Êá ��n ��� � ��n à ��� ¿±²�¡� !u & v 1 � !K & � 1 Êá !u h K & v % �1 �¤§ �!u & v 1 Êá !� & �� * l w > é'� * v � ~« � �u �� �1 ¿�y�~��{}~�| {|� ���}�¯ H ÚGF� GH � � � � ��n ��� á !u & v 1 ��§ ' à Ê  à * l w � ~«  �u � à ��§  à * v ¿¯ � H ~FI G � � � ��n ��� á !u & v 1 ��§ v �á � ¿ Ä¦²qº ÇCCÒ ÊÇÒ¯ ÇÉÆ

ho Ð�� ���� º �´ ³q��¶ �� ÄÇCCÒÆ ¿ ½²� ¡���£¥�¤�� ��´ �¤£¥�� ¥¤ ÄuÇÆ ¨����± � £²� �³¥¡¥£ �¨ K �¥´ ÄÇCÉt ÊÒ² ¿s Æ �¤§¾¡��¤�¤§¥¦ Dq Ð£�D²�¨ ÄÇCCÇÆ ° ±²�¡� ��¤£�¢£ §�³�¤§�¤£ ´ ��¤¥¤¸ ¥� §�Ñ¤�§ ¥¤ £�¡´ � �¨  ³§�£�� ¿
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í�� �� �� ��L� ��L ����� �� �Lx������ �� ����� �� �ø ?6 ������� ��� ��L !��~{ Ù' }Ö{ ~��Ù'}

�� ��L��L��L� �� 6 ��������L d �� L��L����� �� ��L ¿ÓÈ �������L  ��� ��L �L��L����� �� L�����
ëRì �� �ø ? Åê6 ¿ÓÈ �L��L�L�������� �� L��������� ÕÖ× ÕÖ}Ö�� ��L ����� ��� �� ��������L Å

y��� �� ���������L� �� �� �� �øø�ò� 6 d ��L �� �������� � �wL� �� ��L �L �����L ���L� �� ��L
�L��L��L� ���� ���L �� ���� � �� �ò��������L � �L� ���� � �wL�L��L �� ��� �L��L�L� �� ��L } �~� ç
!~Õ! ¿ÓÈ �L��L�L������� � ����L� � L �� � ���� �� �� ����������L �L��L�L������� ��� � ��� ��
��L�L �L��L��L� � ��� ���� ������� ��L� ��L ��� L � L����� Å zL� � �� �� L �� ���� ���� ò L�L�
��� �L��L��L�  ������ ��L�� ��������� L���L������ ò ��L ���L� �� ���� �L��L��L� ��� L��
��� ����� �� ���������� � L����� ������L�� Åcv � ��L� �?��ø6 � L Å� Å �Lx�L� ������� ����� ��
��������L �L ������� �� ���� � L�LL� ¿ÓÈ ��������L��� � ��� � � ���� ��L ���L� �L������L ��
���� ��L� �Lx�L �� ������� L�� �� � �� � d ë¤ ¤ ¤L ���L �� ���������� ���� L ��L �� ������
��L �L���� ��������L�� �� ��L x ��� � ��� ���� �� �� ������� L�� ���� ��� �LL� �� � L��� ��
��� L ��������L �L ������ Å y��� ��L� ��L �� �����x���� � � L����L ��L �������L ������� L�� �� � ��� ��� ��L� ��� L �L �L����L �� � �� � Å (L ���L � �L�L��� �L �L����L ���L �� ��L LwL�� ���� �� � ��
�� � L ������L� �� � � �� ���� � L �� �� � ����L �� ��� L ��������L �L ������ Åì �� ��L� �?��ø dð;ø66 Å
¿�L �� ���� �������� ���L���� ���������� � ��L ��L��� �� ��L������� �L ������� �� È¿Óy �� �� �L
�� ������� ��� ���L���L�������� � �wL�L��L� �� �� �øø�ò� 6 � �L�L L ���L� ��L ��� ��� �� ��L ���L
��� � L ���L������ �� �� L���������� ��� Þ ��� ¬� �� ����� �� �øø� 6 � �� L ��L � �� �øø� 6 � n��� ¬�
��� ��� ��L ���L ��� � L ���L���� �� �� � L ��� �����L� �� Þ ��� ¬� �� ����� ����� �� �����L
���� � L �������L� �� �����L� ���� ��� �L��L �� ��L ����L����� �L��� 6 Åcw

�øø6 � Å n��� ���L� � ���L Å Þ ��� �� ��L� Å
� Å Þ ��� �� ��L� Å n��� ���L� � ���L Å  � � � � ¡ R Q�R �  � � ��� �� � h�¢
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� ��� � ��L �������� ¿ÓÈ �L��L�L�������� � ���� �� ��� �LÔL�� ��L ����� ��� �� ��������L �
�� ��� ������� ��� ��L �������� �� �øö 6 �� �������� �L�� ������ ���L� � ���L ���L� ¿ÓÈ ����
��������� � �� ����L��L� �� � ��L� �?��ø6 Å 
� �øö� 6 ��L ��������L �L�L�L�� �Lx�L� �� ��L
���Lx���L í) ~ '~? Ö �� ���L���� �L ��� ��L ��������� ������� Ù�  ��� �� ��L x ��� �L��L��L Å

�øö 6 � Å n��� ���L� � ���L Å Þ ��� ��L �� Å
� Å g Þ ��� ��L �� Å n��� ���L� � ���L Å

y��� �� � �wL�L�� �� ��L !��~{ Ù' ¿Óy �L����� �Lx�L� �� �ø ?6 ò ���� �� L�����L� �� ��L
�L��L����� �� L����� ëRì ò �� ���<�������  ��� ��L ����� �� �L������� ��� ¿ÓÈ� Å y�L �L� �
�L�L�������� �� � L ���������L� ��� �øö�ò� 6 ��L ���� ���L� �� �ø��ò� 6 � �L�L L �LL ���� ��L
��������� ������� �� ��L x ��� ¿ÓÈ Â * �� �ø�� 6 ������ � L ����� d ��� Q eeÂ *ff

MQà ��L�L  ���
� L �� ����������L �L�L�L�� �� ��L ������ �� N �� � ��� ��L �L�L�L�� Ç Í Å
hr Ò ¨ ¿ £²� §�Ñ¤¥£¥�¤ �¨ ¦�¡¥Ñ��£¥�¤ ¥¤ ¨��£¤�£� tt ¿
h|Ð�� ¥¤ ³�¡£¥� ��¡ ª�¡£�� ÄÇC¾uÆ ¨�¡ £�´ ³�¡�� �¤�³²�¡� ° �¤§ p �²�¡ ÄÇCCuÆ ¨�¡ ¡²�£�¡¥��� ¡���£¥�¤� ¥¤ Ð¼�½ ¿
h�½²��� ¥¤£�¡³¡�£�£¥�¤�� §¥Ù�¡�¤��� ¸� ���¤¸ ± ¥£² £²� ��£�µ�¥�²´ �¤£ �¨ §¥�£¥¤�£ £�´ ³�¡�� ¡���£¥�¤� £� ²��§µ�£±��¤ ¤ �¤§ ¤ à ¿ ½²� §�¨� �£ ��� ´ ³£¥�¤ ¥� £²�£ ¨�¡ Äuu�Æ ¤ Ä³�¡£�¶ Æ ³¡���§�� ¤ à ° ±²¥�� ¨�¡ Äuuµ Æ ±� ��� ´ �£²�£ ¤ à ³¡���§�� ¤ ¿ Û�£ £²� ��££�¡ ��� ´ ³£¥�¤ �¡ �¥���¶ §�³�¤§� �¤ £²� ³�¡£¥�  ��¡ ¡²�£�¡¥��� ¡���£¥�¤ ��� ´ �§ ¿½²¥� ¥� µ¡� ¸²£ � £ µ¶ £²� ¨�´ � � �¢�´ ³�� ¥J«� ® G� �¦ � �F� E IH« G§ « } ¦
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y�L ����L�� �L� L��L�� � �� !��~{ Ù' ��� L�� �� � L����� ���� �� ���� ����� ���� ��L �L�������

�� ¿Óy �� �� �L �� �L��  ��� ��L ��� L��� �� ���������������� ��� ��L �����L�� ���������L�
�� �øø6 ��� �øö 6 Åc� zL� � �� �� ����� �� �� �L �� ��� ��� ���� �L�  ��� �ø=6 d ��L ������� L���N Y N Í ���� ��L ��L� �� ë�L����ì � �� ë����Lì ��L ������� L��� ��� ��������L �L�L�L��� ��L� ��
��L ��L�L���� � �� ë�����ì ����L�� ��L ��� �� ��L ��< L�� �������L � ��� ��L�L���L ������
�L��L �� ����L����� ��< L��� �� ������L ��L ë���������� ����L��ì �� ����� ���L ��� � �����
�� L����� Å
� ��L ��L����� ÈL����� ò �� � ����� �������� �L�L � ò L ���L ��������L� ��L ������ ������������� 6 '���ÖÜ � ÕÖ# ÖÕÖ��} � �������� ����� ��� ����L��� � �� ���� ��� � �L��L�L�������
�� ����L�� �L� L��L��L �� ����� ����L��� � �� �L�� � �� |×!~�Ö} �� ��L������� L���� ����L�
����L�� �L�L�L��� Å � ����L�� �L�L�L�� �� �������L��ïL� �� �L���L � �L� �� ����� � ����������
�� � ���� A ��� �� L�� L����� �������� © ���� � �L� �� ��������L �L�L�L��� ���� OM Å y��� ò
������ ��L ���L������� ���� L��� ò ��L�L �� � ���L�� ����L�� ���L��L � L�LL� ��L �L ��������
�L������� �� ¿ÓÈ� �� �ø ?6 ��� �����L ���������� �Lx�L� �� ����L�� �L�L�L��� � �� �� �øê� 6��LL � L �� ��� ����L� �Lx������ 6 d �� �����L ��������� � dd � ª � Í �������L��ïL� ��L ë�����Lì
�� �� ë�����ì ����L�� ��L�L�L��6 �  ��� ��L ¿ÓÈ � Í �� ��L �� ��L ë������ì ����L�� ��L�L�L��6� � �L�L « �� 6 �L���L� ��L �L� �� ����L� ZA Í Y ¬ ] ��� ���� ��L�L �� � ����L ZA Í Y © ] ^ « �� 6 ����
���� ZA Í Y © ] ��� ZA Í Y ¬ ] ���������L ����L�� ����� ��� ������ ����L� �� ��L �L �������� � L�����
�� � Í d ® à \¯ ° ee� Í ff ® à \± ° Åc y�L �������L� ¿ÓÈ �øê� 6 �� � ��������� ��� �� �����L ���������� dd ² ª � Í �  ��� ² ��L ëL����ì ����L�� �L�L�L�� �« �² 6 V ³ ´ µ¶· � ¶ ��L L���� �������� 6 Å

�øê6 � Å ZA Y «] bVM � dd � Í �w « �� 6 V µZA Í Y © ] d ® à \¸ ° ee� Í ff ® à \¯ ° · � ¶ ��L L���� �������� Å
� Å ZA Y «] bVM � dd � ª � Í �w « �� 6 V µZA Í Y ¬ ] d �¹ ZA Í Y © ] ^ « �� 66 ® à \¯ ° ee� Í ff ® à \± ° · Å


���L�� �� ����� ����L�� �L�L�L��� � � �������L� ¿ÓÈ� � dd � Í ��� ë�����L ����������ì� dd � ª � Í ��� ë��� �������Lì ����L��� ����� �� ����L��L� ����L �c¯ L  ��� �� L��L��
��L ��L �� �� ���L ���������� �� L��������� ÕÖ× ÕÖ}Ö��� �� ë�L����ì ��L ����� ��� �� � ����� 6
��������L  ��� �� ��L ¿ÓÈ ���� �� �� �L��L�L�� ��� !��~{ Ù' � L����� Å

y��� �� ���������L� ��� �øö 6 �� �ø;6 d 
� �ø;� 6 ��L x ��� �L��L��L F * �� �L��L�L��L� �� � L
hÀ½� µ� ��¤�¡�£� ° £²� �µ�¦� �¡¸ ´ �¤£ �¤�¶ ¸��� £²¡� ¸² ¥¨ £²� ��ß �¤�¥¤¸ �³�¡�£�¡ ¡���£�� ¼� Ð� n£²�£ ��¡¡��³�¤§ £� ¼� Ð� ��¤�£¡ �£�§ ¨�¡ ¥¤§¥¦¥§ �� ��¤£�¤��� Ì º ¥¤ � ��ß �¤�� �¨ ��¤£�¤��� ¿ ½²� ¼� Ð��¤�£¡ �£¥�¤ ³¡¥¤�¥³ ��� ´ �£ µ � §��¥¸¤�§ ����¡§¥¤¸�¶¿
h±Â�£� £²�£ ¥¤ ¨�¡´ ��� � �² �� » !Å à & � 1 * ¤ Ä� Æ ' !Å à & � 1 * ¤ Äv Æ £²� ³�¡�´ �£�¡ Å à ¥� µ� ¤§ µ¶ ' �¤§£²�¡�¨�¡� ��¤¤�£ µ � ¥§�¤£¥Ñ�§ ± ¥£² £²� ³�¡�´ �£�¡ Å à £²�£ ¥� µ� ¤§ µ¶ » ¿ ½²¥� ¥� �¤�¶ ³���¥µ�� ¥¨ ±� ¡�±¡¥£�£²� ¨�¡´ �� �� Ê »Å à»� '� Ê !Å à & � 1 * ¤ Ä� Æ q !Å à & � 1 * ¤ Äv Æ ¿ Ð¥´ ¥��¡�¶° ¥¤ ÄuÒµ Æ £²� ±�¡�§ ³�¡�´ �£�¡� Å à��¤¤�£ µ � ¥§�¤£¥Ñ�§ ° �¥¤�� Å à ¥� µ� ¤§ µ¶ £²� ' ß �¤£¥Ñ�¡ ° ��£²� ¸² £²¥� ¥� ¦ �£ ±²�£ ±� ¤��§ ¿ Â �¦�¡£²����� °¥¤ �¡§�¡ £� D��³ � ¡ §�Ñ¤¥£¥�¤� ��´ �±²�£ ´ �¡� ¡��§�µ�� ° ±� ± ¥�� �¤ �¶  �� £² ¥� ´ �¡� �³�¡�� ¤�£�£¥�¤ ° ±²�¡�±� ��� ´ � Å à £� µ � µ� ¤§¼¥§�¤£¥Ñ�§ ��¡��� £²� ß �¤£¥Ñ�¡� ¿
h� Ð�� ���� ¾� ¡£� ÄÇCCËÆ ° ±²�¡� ³¡�³��¥£¥�¤�� ¡�¨�¡�¤£� � & � �¤§  ³§�£� ��¤§¥£¥�¤� � á � â � à �¡� �¤�¶ ��§ ¨�¡ ·� µ�¡§¥¤�£�¹ ��¤£�¢£� ¿
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'���ÖÜ �|~Ø Ø� !Ö× Ö�!Ö�� ���� �� ���L�L�L�� ����L�� � �� �L�� � �� ��L �����L ���������� dd � ª � * � �L�L � * ����L�� ���� �� ��L ¿ÓÈ ���� �� �� � L ���������L� ��� F * Å y�L
�L���� �L��L��L Fc �� �� ���� �������L��ïL� �� � L '���ÖÜ �|~Ø Ø� !Ö× Ö�!Ö�� �� ��L ���L�L�L��
����L�� L���� ����L� �� ��L x ��� �L��L��L � �L��L�L��L� �� � � �� �L�� � �� ��L �����L ���������½ dd � ª � c �  ��� � c ��L �L��L�L������� �� ��L ������� ¿ÓÈ �� � L ���������L� ��� Fc Ål�ó��L ��L ���L���� ����� ���������� ��� ��������� �L�L�L��L ��L �� � ���L ��LL ÈL����� ø Åø6 � �� ��� ���� ��� ���� �� �ø;� 6 ��L�L �� �� ���L�L�L�� ������� �L ��� ��L �L�L�L�� Ç Í ��������L� ��
��L ��������� ������� Ù�� ���� ���� ��L ��������L  ��� � L <���L� �� �L���������� � �� Å

�ø;6
n��� ���L� � ���L Å Þ ��� ��L �� Å g Þ ��� ��L �� Å n��� ���L� � ���L Å
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´ �à ¢ à´ �¡¶ Ä´ Æ¢ à á ¢�à Ê ��£ Ä´ °¢ à Æ
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j ¾ K
¾ ÊÊ j â

´ �à´ �¡¶ Ä´ Æ¢ à á ��à Ê ��£ Ä´ °¢ à Æ

K ÊÊ ¾ â
¦ ¢ �
¦ �²¤ Ä¦ Æ��D� Ä¢ Æ� Ê µ�D� Ä¦ °¢ Æ

(���L ��� ����L����� �L� L��L��L �� ����� ������������� L ����L��L� � �L��L�L��������L�L ��L ������ ����� L�� �� ��L ����� ������xL� �� �������L��ïL� �� ~�~× å�ÕÙ'~Ø Ø� %�|�!
�� �� ���L���� �L ����L�� �L�L�L�� � �� ��L �L��L�L������� �ø;6 L ����� L ��L �����L ���������� G dd � GI * ª � G ���� �� �� � L ���������L� ��� � �L��L��L FG �� � L Ø�'~Ø Ø� %�|�! �� ��L
���������� ��������L �L�L�L�� � GI * L���� ����L� �� ���L �����L ��������� ���������L� ��� 6
��L ��L�L���� �L��L��L FGI * Ål *
� �L�L��� ��L� � ��� L��� �L��L��L FG �� � �L��L��L �� �L��L��L� F * ¤ ¤ ¤ FH � �L�L � GI * ��
��L ���������� �L�L�L�� �� ��L �����L ��������� �L�L���L� ��� �L��L��L FGI * ��� �G �� ��L
¿ÓÈ �� � L ���������L� ��� FG � L �Lx�L � �L �����L ��������� � G dd � GI * ª �G ��� FG ����� � �L ��� ��L �L ë������ì ����L�� � G Å
oÁp ³¡�� ´ �µ�¶ ´ �¡� �³³¡�³¡¥�£� ¡�³¡���¤£�£¥�¤ �¨ Äu¾�¯µÆ ¥� ¸¥¦�¤ ¥¤ Ä¥�¯µ Æ ° ±²�¡� £²� Ä¨�´ ¥�¥�¡¥£¶ Æ³¡�� ³³��¥£¥�¤� £¡¥¸¸�¡�§ µ¶ £²� ³¡�³�¡ ¤�´ �� ¥J«� �¤§ � �F� �¡� ·³¡�¦ ��£�§¹ £� £²� ·¥¤ ¥£¥��¹ ��¤£�¢£¡�¨�¡�¤£ v ° ±²�¡� £²�¶ ¥¤§ �� ����´ ´ �§�£¥�¤ �¨ £²� ��¡¡��³�¤§¥¤¸ §¥��� ¡�� ¡�¨�¡�¤£� �¤§ ��¤§¥£¥�¤� ¿ «¤£²� ¨����± ¥¤¸ ° ±� ± ¥�� ¸�¤�¡���¶ �§�³£ £² ¥� ��¤¦�¤£¥�¤ ¿ Ð�� ���� ³ ¿ Çtt ¿

Ä¥Æ

��²¤ µ�D�§ � ��D� ¿ � �¡¶ �£� ¥£ ¿ Ñ � �¡¶ �£� ¥£ ¿ ��²¤ µ�D�§ � ��D� ¿

� ¿

j ¾ K

j ÊÊ ¾ }¾ J«� �¾ �}�F� �}�
¾ ÊÊ j â ¢ ���D� Ä¢ Æ� Ê µ�D� Ä¦ °¢ Æ
K ÊÊ ¾ â �à ¢ à¢ à á ¢�à Ê ��£ Ä´ °¢ à Æ

µ ¿ Ñ

j ¾ K

j ÊÊ ¾ }¾ J«� �¾ �}�F� �}�
¾ ÊÊ j â �à¢ à á ��à Ê ��£ Ä´ °¢ à Æ
K ÊÊ ¾ â ¢ ���D� Ä¢ Æ� Ê µ�D� Ä¦ °¢ Æ

o Bk £ ��� Ð��£¥�¤ u ¿Ë ¨�¡ �¤�³²�¡¥� µ ¥¤§¥¤¸ �¨ ·¥¤³ £¹ ��¤£�¢£ ¡�¨�¡�¤£� ¥¤ §¥�¦ ¤�£¥¦� ��¤£�¢£� �¨ ·´ �§���³ �¥££¥¤¸¹ ¿
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� ��L ��L����� ÈL����� L ���L ò ����� ������ ���� ò ��L���L� �� L��L����� �� ��L �����
���� ¿Óy �L��L�L������� ������ ��� ����� ������ L��L��L� ��������L� Å í�� ���� �� ��L�L
��������L� L��������� ÕÖ× ÕÖ}Ö�� ��L ����� ��� �� � ������������ L���� ��� ��������L �� �L�� �
�� �����L ���������� � � ��� ��� L��� �L ��L�L �� ��������L �� '���ÖÜ �|~Ø Ø� !Ö× Ö�!Ö�� ��
��L ��L������� L���� ����L� ����L�� R ���L��L� � ���� �L �L��L�L������� ������ { ~? Ö} ~''Ö}ç
}Ù%ØÖ ��L�L ����L����L ë����L�ì �� ��L ������������ L��L��L� ��������L �� �L�� � �� ����L��
�L�L�L��� � ���� ��L ������� �L ��6 ��� Ø�'~Ø %Ù�!Ù�Ú �� L���� ���� �� ���L ���������� ��� �L ���
��� ��� �L��L��L� �� ��L �� <��� ������L�lc ò �� L ��L ���6 ��� ~�~× å�ÕÙ' %Ù�!Ù�Ú �� L���� ����
��L ë�L�L�L��L ����L��ì ��� ������� ������xL� ��������L� Å

� ��L� ���� �L �L��L�L������� ������ � �� �� � ����� �L �� �������� �ðê6 � �L����L� �� �ø�6 � ��
��L Ú Ö� ÖÕ~Ø> Ù�&~ÕÙ~%ØÖ ��� ���� ���� �� ����� �� L������ Å Ó���� �� ��L �� ���� �� î ���ïL� ¬� ����
�L����� �� ë�L �����L ��������ì ���� ������� ���� �������L��ïL� ����� �� L������ �� ~�~× å�Õç
Ù'~Ø Ø� ÕÖ# ÖÕ �� �� × ÕÖ}|××�} Ö �� ���L�L�L�� ����L�� � ���� ��� � L �� ��wL�L�� ë� ����ì�������� � L� ���L��� � �L����� � L�� Å6 �L� L����� �� ��������� � ����L����� ������� � ��� �� ����
�� ��L �L� ���� �L������� �� ����� �� L������ Å � � � L�����L� �� ÈL����� ø Å? ��L�L ���L�L�L��
����L��� ��� � L ��L���� ��������L� �� ��L ��L�L���� ��������L �ll �� L ��L ���� � L ����� �
�����L� Å

�ø�6 » ¡ » ¡¡ À ¡À ¡ § ¨» ¡ �� À ¡ Á Â ¡ ��������	 » ¡¡ �� Â ¡¡

� ���������� � ��� �L �L��L�L������� ������ ��� !��~{ Ù' !Ù}'�|Õ}Ö} �� ��L� ��L ���� �L�

�� �� �� ����� �L��L��L� ��������� # ~'�|~Ø ��� Ö× Ù} �Ö{ Ù' �������� ���� ��L ��� ���� �����ø�6 �� ���L ��L �L �L���� ���L�L�L�� ����L�� �� ��������L� �� ��L ���L���� × ÕÖ'Ö!Ù�Ú ����L�� Å
� �ø�6 ��L ����������� �� �� � L ���L���� �� �� � L ��� ë�L �����Lì �� ��L # ~'�|~Ø ����L�� ���
��� ���L� �� ��L ��L����� ��������L Å í���� ��� ��L L���L������ ���� ��� L�� �� ��L �����������
�L��L��L �����L� ��L������������ ���� ��L �����xL� �� ��L ��L�L���� ����L�� Å y�L ¿ÓÈ ���
���� �L��L��L �������L��ïL� ��L ������ �� ��L �� �L��L��L� �� �L�� � �� ����L����L �����L
���������� � dd � ª � * ��� ½ dd � ª � c � ���� ���� ��L ����L�� �L�L�L�� � ò ��������
����� ��� ��L ����L�� ����� ���L� �� ��L x ��� �L��L��L ò ��� �L��L �� ��L ���L�L�L�� ����L��
�L�L�L�� ��� ��L ����L����� �L�L�L�� � Í � ��L ��������� ������ ����� L�� �� ����� ���L ��
��L ����������� 6 ����L������ ������xL� ����������� Ålm

�ø�6 y�L�L ��L �� � L���L �� ��L ���� Å 
� ��L �� ��L� �L��L� ��L ���� � ��L�L  ��� �����
� L ��L � L���� �� ��L �� �� Å

ohj���� µ ¥¤§¥¤¸ ´ �£ µ � ²�¡§¯± ¥¡�§ ¥¤ £²� �¶¤£�¢¯��´ �¤£¥�� ¥¤£�¡¨��� ° ¡� ¸²�¶ �� � ³¡¥¤�¥³�� �¨ ·�� ���µ ¥¤§¥¤¸¹ ° ¡���£¥¦� £� � ·�¶¤£�¢ �¨ £�¢£�¹ Ä��� ���� ³ ¿ÇttÆ ¿
oo «¤ ¨��£ ° ���� µ¶ £²� ¨����± ¥¤¸ §¥��� ¡�� ° ¥¤ ��¤£�¢£� �¨ ��£�³²�¡¥�  �� ¿ Ð�� �¢�´ ³��� ÄÉÆ �¤§ Äts Æ �¨Ð��£¥�¤ u ¿Ç¿
or½²� ¼� Ð ¥¤ ÄuCÆ ���D� £�´ ³�¡�� ��¤§¥£¥�¤� �¤§ £²�¡�¨�¡� ¥� ¥¤��¤�¥�£�¤£ ¿ ½²� ¡��§�¡ ´ �¶ ��´ ³��£� £²�´ ¥��¥¤¸ §�£�¥�� ¿
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� �ö=6 ��L ��������L ����� ���L� ����������� ���� ���������� 6 �������L��ïL� ��L � L ��L� ����
�L�� �� ��L �� L��L� Å y�L ����� { ÙÚå � �� � ��� ��������� ���L���� �� �� � L ���L���L�L� ��
�L �����L �� � �� ����L������� �L� L��L�� �� ��L L����L��� ����L�� �� ��L �� L��L� Å 
� L �����L
�� �L��L�L�� ��L ����L�� �� ��L ���L����L �� L���� ������� �� �������L� ¿ÓÈ À dd �Ã � ����
���L �� x���L� �� � �����L� L�� �� ��L ��L�����L %ÖØÙÖ&Ö �Ù> À dd �Ã � � �� �L��L�L�� ��L ���L����L
�� �� ���L����� �� ��� Ä � L ��L�L� �lv ��L L� ���L��� ����� { ÙÚå � ��� � L �L��L�L��L� �� ����
�L������� �L� L��L�� �� ��L ��L�L���� Ö× Ù}�Ö{ Ù' ���L�L�L�� ����L�� �� ��L ��� L �� �� ���ø�6 � �L�L L ����� L� ��L ���L�L�L�� ����L�� �� � L ������� Ålw ����� � ��L ����L�� �L�L�L��� ���� �L��L�L��� ��L ���L�L�L�� ����L�� ��L� ��� ���� L���� ���� ��L ������������� ����L��
��� L��������� �� ��L ����������� � ��� ���� �L��L� �� ������� ��L ��L������������ �����L�L� ��
���������� ���L����  ����� ��L ����������� ¬� ���L�L�L�� ��� ����L��L�� �����L Ål�

�ö=6 
 �� � ����L Å y�L�L ¬� ����L� �� �� Å 
� � ���L� ��L��� ���� ��L ����L � �L � ���� ���L
��L ����L� Å
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o|Ð�� º �´ ³q��¶ �� ÄÇCCÒÆ ¨�¡ �¤ ���� ¤£ �¨ �³ ���² ��£� ¥¤ ¼�½ ¿ Ð�� ���� ²µ�¡�� ÄÇCCËÆ ¿
o�Ð¤� ´ ¥¸²£ ±��� �¡¸ � £²�£ ��� ����¡£¥�¤ ¥� £� µ � �²�¡��£�¡¥»�§ �� �³ ¥�£�´ ¥� Ä��� ´ ¥¤¸ ¾¡¥���¤ � �¢¥´ ��¨ ��´ ´ ¤¥��£¥�¤ Æ ° ¥ ¿� ¿ �� µ �¥¤¸ µ���§ �¤ ��´ � ³�¡��¤ ¬� Ä�¡ ��´ � ���¥�� �¡ ��¥�¤£¥Ñ� ��´ ´ ¤¥£¥��Æ µ ��¥�¨�£�£� Ä��� � §�¡�µ��² ÄÇCÉsÆÆ ¿ «¤ �¢�´ ³��� �¥D� ÄuCÆ £² ¥� ¥� ¤�£ �� �£¡¥D ¥¤¸ �� � ¿¸ ¿ ¥¤ ÄsÈÆ �¤§ Äs ÇÆ ° ±²�¡�¨�¡ �¤� ±� ²�¦� £²� ´ �§�� } �«~ £²�£ �£¡�¤¸�¶ ¥¤¦ ¥£�� ¨�¡ �¤ �³¥�£�´ ¥� ¡��§¥¤¸ ° �¤§ ±²�¡� £²�  ££�¡�¤�� ¥��²�¡��£�¡¥»�§ µ¶ £²� Ñ¡�£ ³ �¡��¤ ³¡�¤� ¤ �� �¤ ����¡£¥�¤ �¨ £²� �³ ��D�¡ ° ±²� ¯ ¨����± ¥¤¸ ¾¡¥���¤ � �¢ ¥´ ��¯ ¥� ��� ´ �§ £� �£�£� ��´ �£²¥¤¸ ²� �¡ �²� µ��¥�¦�� £� µ � £¡ � ¿
oÀp �£²� ¸² ±� ± ¥�� ¤�£ §¥�� �� ³¡�� ³³��¥£¥�¤ µ¥¤§¥¤¸ �¤§ ����´ ´ �§�£¥�¤ ¥¤ �¤¶ §�£�¥� ° ±� ��� ´ �£²¡� ¸²� £ £²�£ ·³¡�� ³³��¥£¥�¤� �� �¤�³²�¡�¹ Ä��� ¦�¤ §�¡ Ð�¤§£ ÄÇCCtÆÆ ��¤ µ� µ� ¤§ £� �::GHH��G �¤ä£���§�¤£� ¯ ������¥µ¥�¥£¶ £� µ � §�Ñ¤�§ ¥¤ Ð��£¥�¤ u ¿u ¯ ±²¥�� ±� �§�³£ £²� ��¤¦�¤£¥�¤ £²�£ �::J}}J§�~J��¨  ¤µ� ¤§ ³¡�� ³³��¥£¥�¤� £�D�� ³ ���� ° ¥¨ ³ ���¥µ�� ° ¥¤ £²� �¤¤�£�£�§ ¼� Ð v ÊÊ � £²� §¥��� ¡�� �£�¡£� � £± ¥£² ¿ p ���´ ´ �§�£�§ ��¤§¥£¥�¤� ± ¥�� µ � ´ �¡D�§ µ¶  �� �¨ ¥£��¥�� ¿
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����������� ��������L �� �ö=6 � L��L�� ��� ��L ���� ���� ��L ���L�L�L�� ¿ÓÈ �� ��L ������xL�
��������L �� L����Å È���� � ���� ��L�L ���ò �L������L� ������ �L� L�� � ��� ��L �� ���L���L������ �
�� � ���L� � �� ����������L� ���L�L�L�� ����L�� � �L�L ��L ��L�L���� L����L��� ����L�� � Å
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 �� � ����L Å � �� �L� � ���� ��L�� �� Å
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È� �� ����� ��� ���� ��� �L������������ �� î ���ïL� ¬� �������� �� �L �����L �������� ò ���L��L� ��� � �L���L� �L��L�L������� ������ ��� ����� ������ L���� ��� ��������L� ò  ��� � L ���L ��
������� ��� ��L ���L���L������ �� � ����� �� L����� �� � L ��� ���L� �� � # ~'�|~Ø ���L�L�L��
����L�� � �� L �� �� � L ��� �L� L��L�� �� Ö× Ù} �Ö{ Ù' ���L�L�L�� ����L��� Å

Ó�� ��L ����L� ������������6 ���L� ���� ��������  ��� � ��L L������� ��� �� ���� �� ��L
ëÓ�� �L� ���Lì ��� ��L ���L���L������ �� ������������ Ål
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zL� � � ��L� ��L ���� �����L� � L��� L����L �� ��L ����L����� �L� L��L��L �� ����� �� L��
����� ���� L� L��L� ���� î ���ïL� ¬� ��L���� ��  ��� ����� ��L� �� ���L� ���L �öð�ò� 6 � �L�L
��L L����L� �� ����L�� �� ���� ��L ��L ����� ���L �� ��� ��L �� L��L� ¬� � L ��L� ����L � ��� ��
����� ���L� �� �� �� �� ���L�� ��� L���L����� �öð� 6 � �� L ��L �� L���� ����L� �� ��L L�� L�����
%ÖØÙÖ&Ö ��L�����L �öð� 6 Å ÈLL ÈL����� ö Å? ��� ���L L��L����L ���������� �� ��L�L ������� � ����
�� ë�L �����L ��������ì � ������ ��� ��L �������� �� ����� L���L������ ���� ��L �� � L ���L���L�L�
�� ����L������� �L� L��L�� �� � �� �L �����L �� � ���òL����L� �� ���������� ����L��� ����� ��
{ |}�> { ~�> '~�� L�� Å6 �öð�ò� 6 Å (L  ��� ��L� ò �L� �� �� ���LÔ� ò ����L�� ��L ��L����� ��
¿ÓÈò������������ ������� �L� ��� ��L�L ��� �����L� ��� L� �� ����� �L��L��L� Å

�öð6 � Å � �������� �� ÷ ����L � )L�L� � ���� ����� � L �� )���� ��L� 
 � L ��L�L �L ¬� ���L��� ���� 6 Å
� Å ÷ ����L � L ��L�L� ���� )L�L� � ���� ����� � L �� )���� ��L� 
 � L ��L�L �L ¬� ���L��� ���� 6 Å
� Å � �������� �� �L���� �� � �� Þ �� ����L� � ��� � �L ���� ��� ���L� Å
� Å Þ �� ��� ���L ��L ��� ��� � ��� Å

o±� �§ �� £²� ����¤§ �£�³ ° ±²¥�² ¥� ��¤��¡¤�§ ± ¥£² �� ¤£�¡¨��£ ��¥£¶ Ä��� µ ���± ° �¤§ ��³ ��¥���¶ Ð��£¥�¤
s ¿u ¿ÇÆ ¿



?=ø
æ çè çÏ òïöîíø¿ï üìðîöøíý îëð üìðîö ôÿÐìûðøëîíøìë

ó�L �� ��� ��< L����L� �� �� �L���L � ���xL� �������� �� �L �����L �������� ��� ����� ����
���������� ��LL �?6 Å�6 Å (L ���L ���L��� ���L� � �� ÈL����� ð Åø Åð � ���� ����� ��� ����������
�� ���< L�� �� ����L� �L�L�L �L���������� � ���� ��L ����L �� �L ���L� �� ��L ������� �� �L �����L���� ����L� 6 ��������� �� ����� ���L ��� ���L���� �����L � ��� ���� ����� ��� ��� ���
����� 6 � L �������L� ��� �� ��L �������� �� Ó�� L��� �?���6 ��� �L���� �?���6 Å� ��� � �� �öø6 �� ���L��L� �� ���������L � ����� ��� ���������� �� <��� � �� L���� � ��� �� �L ���
���L �������� d ���L �� �öø� 6 ��L ���L�L�L�� ����L�� ��� ��L ����� ���L �� { ÙÚå � �� ��� ���L�
�� ����� ����� � L��� � ��� �� ���� ����������L� �� � ������� ���������� ����L�� ����� L
��� ����L �� ��L �� �������6 � �� �öø� 6 ��L ���L�L�L�� ����L�� ��� ��L ������� ��� ��� ����L�
�L��L��L �� ��L���� ��������L� �� ��L ���� L ����� L�� �� ��L x ��� � { �!~ØÙy Ö! �L��L��L �����
�� ���� �� �� � L ���L���L�L� �� �L �����L �� ��� L ���������� ���L� ���������� ����L��6 Å

�öø6 � Å AØ~ÕÙ}}~ Ù} ��{ Ù�~�Ö! # �Õ �å Ö  Õ} � Õ~'Ö£ ÷ ������� � ����  �� ��L x ��� ���L Å
� Å È�����L ÷ ������� L�L ��� ����L� ��� ��L x ��� ���L Å È�L ���� �L�������  �� Å

y��� � ��L �������� �� �L �����L ��������� ���� �L��L�L��� � ������� ������xL� ��������L
�� � L ��� ���������  ����� ��� �L�������� ����� L�� �� � �������������� ����L��6 ���L���� �L
����L�� �L�L�L�� � ��� � L ���������������� L��L��L� �� ��L �������� �� ����� ��� ���������� �
�� ���� ���L� ��� ��L ��������� L�����L �öö 6 �  ��� ���ò �L������L� ����� �L��L��L� Å � L�L L
���L ��L �L���� ����� �� � L ������������� �L� L��L�� ���� ��L �������L�����6 ����L�� �L�
�� �� ��L ���� L ����� L�� �� ��L ��L�L���� � ������� ������xL� �L��L��L Å Ó������� ����
�� �L��L�L��L� �� ��������� � ������ �� ��L �L�L�L�� � ÍÍ �� ��L ����L�� �L�L�L�� � ÍÍ ����
�������L� ��L ����L�� ���� L �� ��L ���L�L�L�� ����� ������������ Å

�öö 6 � ���L� � ���� ��L�� ���� ��L ����L Å �L ���� ���L ��L ����L� Å
j ¾ K
j ÊÊ � �

«JIHG ��� H�Ú GF ���
¾ ÊÊ j â

¾à ¾àà � à� à á j
¾à ÊÊ � à â ������������ ¾àà ÊÊ

¢ � B£² ¥�¨ Ä¢ Æ£²� ²� �� Ä¶ Æ� B Ê µ¡��D ä¥¤ Ä¢ °¶ Æ

K ÊÊ ¾ â
K à K àà � àà� àà á ¾àà
K à ÊÊ � àà â ���������7�89 K àà ÊÊ

» �h» á ¢£²� �¥�¦�¡ Ä± Æ�h Ê £�D� Ä» °± Æ

ô�� �� �����L ���� �L��L�L�������  ��� ���� ������L ��L � L����� �� �öö 6 ����L���� �� ��L
����L�� �L�L�L�� � ÍÍ ���� �������L� ��L ���� L ¿ÓÈ � ÍÍ �� ��L x ��� ������xL� �� �Lx�L� ��
�L���L ��L |×!~�Ö �� � Í  ��� � ÍÍ ��L�L � Í ���L �� �� �� � L �Lx�L� �� ��L ��L�L �������6
�����L �� � Í  ��� ��L ���L�L�L�� ¿ÓÈ � Í 6 Å 
 ÅL Å ��L ������ ����� L�� �� ��L �L���� �����



?=ö
������xL� ���� �� ���� � L ��������� �� � ����L�� �L�L � ���L� ��L�� � ���� ��L ����L � ������� �� ����L� ���� ���� � ����L�� �L�L������� L����L� �� ��L �L�L ��L ���L�  ��� ���L ��L
����L� Å y���  ��� � L L����L� �� ��L �Lx������ �� �������L� ¿ÓÈ� �� ÈL����� ø Åø Å

y��� �������� �� ����� ��� ��� ������� L��L��� ���������������� �� L�����L�  ��� ��L����
�L������L� Ù#ò������������ d

�ö�6 
� � ���L� ��L�� � ���� ��L ����L � �L  ��� ���L ��L ����L� Å
� �� �������� �L x��� ��L ���L � �L  ��� ��� �� �� L� �� Å
j ¾ K
j ÊÊ � � Ú

«JIHG ��� H�Ú GF ��� H�® G �Ú�
¾ ÊÊ j â

¾à ¾àà � à� à á j
¾à ÊÊ � à â

¢£²¥�¨ Ä¢ Æ£²� ²� �� Ä¶ Æµ¡��D ¥¤ Ä¢ °¶ Æ
���������7�89 ¾àà ÊÊ £²� �¥�¦�¡ Ä± Æ£�D� Ä¢ °± Æ

K ÊÊ ¾ â
K à K àà � àà� àà á ¾àà
K à ÊÊ � àà â £²� ��¨� Ä¦ ÆÑ¤§ Ä¢ °¦ Æ ���������7�89 K àà ÊÊ £¡¶ä�³ �¤ Ä¢ °¦ Æ

ÈL�L��� ��� L���  ��� ���L �� � L ����L��L� �� ���L� �� �L�L�� ���� ��L��� �� �� �������� ���
�L �����L �������� ��� ����� ��� ���������� Å

Ó ���� �� ��� � �� ���LÔ� ���L� �� ��L L�� �� ÈL����� ø Å? � L�L������� ����L� �� ��L ��L������L��L� ��L �L�������� �� � ����L�� �L�L�L�� � � �L� �� ����L� � � ÅL Å ����ò �L��L��L ����� �
������L� � ���� L����� ��������L �� ����L� ��L � L����� �� ��L ¿ÓÈ � ���� ���� ����L��
�L�L�L�� �������L� Å ó��� �� ���� ��������� �� �� �x ��L� � �� �������� �� �L �����L �������� ���
����� ��� ���������� �L�L ����L�� �L� L��L��L �� � L����L� ��� ��������� �L�L�L��L ��
����L�� �L�L�L���  ��� ���L � �����L �� � L ��� ��L����L ��� ����L���� � Å ÓL�L����� �� ��L
���������� �� î ��� �?��ê6 L  ��� ��� �� �� ��� L�� ����L � ������ ���������� ���� � ���L������� �
���  ��� ����L�� ��L ����L ���� �� ��� ���������� �L����� �ëÈ������ ��� ÷����������ì 6 Å

ÈL������� �� ���L� ����L � ��L �L��x ������ ���������� ��� ������� ������xL� ����������
���� L����L ���� ��L ����L�� �L�L�L�� � ÍÍ ���� �������L� ��L ���� L ¿ÓÈ �����xL� �� ��L
|×!~�Ö �� ��L ���������� �L�L�L�� � Í ��L��L�L����� ��L �L�������� ����� L�� � ���L �� �� �����L
�� ��L ����� ���L � Í  ��� ��L ���L�L�L�� � Í 6  ��� ��L ���� L ¿ÓÈ � ÍÍ Å y��� ����L�����
�L� L��L��L  ����� ��L ����L� ��������� ��� L ���L� � L �Lx�L� ���������� �� ��L �L��x������
���������� � ���� ë����L�ì �������������� �� L ��L ��� � L �L��L�L��L� L��������� �� � ��������
�L���L� ������� ���� ��� ����� �� L������ d � Í dd � Í ª � Í Ñ � ÍÍ dd � Í ª � ÍÍ ��LL ÈL����� ø Åø6 Å

y������� �� ��L ���������� ���� ��L �L�������� �� ����L�� �L�L�L��� �� � ��Ê ��L���� ����
����L�� �� ����L�� �� ë�����ì ��L � L����� �� � ¿ÓÈ � ��L ����� ���L ��L �������� <���
��L���L� �� � L ����L �� L������L�� �� ��L ������������� ������� �� ����� ��� ���������� ��
Ó�� L��� �?���6 Å zL� � ���L Ó�� L��� ¬ ������������� �L���L �� ���� �� ���L������L� ò ���L����
�� � L ����������L� ���� ��L �L�������� ����� L�� �� � ����� �� L����� ��� �� ������� �L
� L ���L� ���� ���� L�L� ���� ���� 6����� �� � ¿ÓÈ � ��� �� �� ��� ��� ���� �� ��� ���L����� ���������� ��L � L������� ������ � L ë�����L�L�ì ò ��L �������� ���� L ���� ���L ��



?=�
���� ���L ���������L� Ål¯ Ó�� ��� ��� � L ����L ��L� �� �� �� ë�����L��ì �������������
� L������� �� �L� L��L�� �� �� ��������� �L ���������� � ���� ��� ���� � L L���� ����L� � ��
ë�����L�L�ì �� ��L ��������� ������ ����� L�� �� � ������� ������xL� ��������L Å Þ ��L��L� �
��������� � ������ �� ���< L�� �� ¿Óy ¬� ���������� ���L���� ����� ���������� Å Ó ������� ���L ���� ��� ������� �� �� Ó�� L��� ¬ ���� L��� L ����� ����L �L������ �L���������� �� ����L
��L ������������� � L������� � ����  ��� � L ������ �L �� ��� �������� ��LL ÈL����� ø Åö 6 Å

Ó����� � ��� �L ���L���� �� �� ��� L����L �� ������� ���� ò ��� ���� ��� ��L �������� �� �L �����L
�������� ��� ����� ��� ���������� ����� ��L ���L� ��L���L� ����L ò ��� ���� ��� ��� �L
�L��L�L������� ������ ��� ����� �� ����L��� � L ���L �� �L���L ��L �������� ���L���� �����
���������� ��� ��������� �L�L�L��L � ���� �� ��L ����������� �L�ò�� ��L �Lx�L� �� �L�� � ��
��L ��L��������� ��������L �� ¿ÓÈ� Å y�L �������� ���L���� ���� ���������� ��L����L ���������
� ������ �� � L Å� Å� Ò �� Ç � ��� �� É �� �öö 6 Å

y��� �L������ ��� � L ������L� �� �� ��� Å � ��L� ���� ���������� ����L�� �L�L�L��� �L���L
�L�� �� ����ò �L��L��L ����� ò ��  �� � ����L �����L������� �L�L�� ��L� 6 ����ò �L��L��L �����
���� �L���� ��L ¿ÓÈ ��L� �������L ò � ���L���� ����� ��� � L �Lx�L� �� } Ö{ ~��Ù' �ÖÕ{ } d ��
��� ��� ��L �� ��L �L�������� �� ��L ����L�� �L�L�L�� ���� �������L� ��L �� ��� ¿ÓÈ ����
�������� ��L ��������� �L�L�L�� �� � L ����� Å 
� �öê6 L ���L � �L������L �Lx������ �����
��L�L ���L� � �L�L L �Lx�L � �L�L�L�� É �� � L ���L���� �L ��� � �L�L�L�� Ç ���� � ����� �� �
¿ÓÈ � Í �������L� �� � �L�L�L�� � �w É �� �� ��L ������ �� ��L �������� ¬ �� L�L�� ����LZA Í Y ¬ ] ���� �� �� ��L �L�������� �� � Å

�öê6 ���L� � ¿ÓÈ � Í �������L� �� � � � ��������L �L�L�L�� É �� ~''Ö}}Ù%ØÖ ��� � ��������L
�L�L�L�� Ç � �������� �� � Í �w É ^ ÓÔ@ �¬ 6 ��� ��� ZA Í Y ¬ ] �� ��L �L�������� �� � Å

y�L �L���� ������ �� �� L��L�� ��L ���������� � �� }���~'�Ù' �Lx������ �� ��� ���������� Õ �
���� ��� � L�LL� ¿ÓÈ� � Í ��� � ÍÍ � ��� � Í Õ � ÍÍ �� � L �L�� �� d � ÍÍ �� ��� �������L �� � Í 6m�
�� ��L �� ��L ����L�� �L����� ��� ��� �L �L��L�L������� ������ � �� L �� �� ��� �L �����L ��������
��� ������� ��� �������L� �L��L��L� d Õ �� �� � L �Lx�L� �� ��L �����L�� �L ������ ���� �� L���L�
��L ���������� �� î ���ÝÓL��L �?��ø66 �����xL� ��L ���������� �� �ö;6 Åm * mc � ��L���� ����� ��
��L� � �� ����� � �Lx�L� ���� ���� � ��������L �L�L�L�� É ^ OÖ à �� ~''Ö}}Ù%ØÖ�  ����� � ¿ÓÈ� �L�L � Õ � Í � ��� � ��������L �L�L�L�� Ç � �������� �� � ¿ÓÈ � ÍÍ �× � Í Õ � ÍÍ Åml

�ö;6 Ó�� � � � ¿ÓÈ � Õ �� ��L �����L�� �L ������ ���� �����xL� ��L �� ��� ��� ���������� d
� Å �� � dd � ª � ÍÍ �� c ÔØÖ B � ��� � dd � ª � Í �� � dd � Í �� c ÔØÖ B � ��� � � Õ � * ���L� � Í Õ � ÍÍ ��� � * Õ � Í ��� � * Õ � ÍÍ R
� Å �� � dd � ª � ÍÍ Ñ ½ dd � ÍÍÍ �� c ÔØÖ B � ��� � � Õ � * ���L� � ÍÍ Õ � ÍÍÍ � � * Õ � ÍÍ ��� � * Õ � ÍÍÍ R
� Å �� a e� dd � ª � ÍÍ f �� ÷��Ö B � ��� � � Õ � * � ��L� � * Õ � ÍÍ R
� Å � Í Õ � Í � ��� �� � Í Õ � ÍÍ ��� � ÍÍ Õ � ÍÍÍ ��L� � Í Õ � ÍÍÍ Å

o�½²¥� ³�¥¤£ ²�� ���� µ ��¤ ´ �§� ¥¤ ¾� ¡£� ÄÇCCËÆ ° ±²� ���� §�¨�¤§� £²� �¤�³²�¡¥� ° �¡ ³¡�� ³³��¥£¥�¤������ ¤£ �¨ ´ �§�� � µ�¡§¥¤�£¥�¤ ¿
rÁ Ð�� º �´ ³q��¶ �� ÄÇCCu ÊÇËs °ÇËËÆ Ù p �²�¡ ÄÇCCu Ê¾ÒÆ ¿
r B½²¥� §�Ñ¤¥£¥�¤ ¥� �£¥�� ³¡�¦¥�¥�¤�� �¤§ ¥¤ ¤��§ �¨ ��¦�¡�� �´ �¤§´ �¤£� �¤§ ¡��£¡¥�£¥�¤� Ä��� Ð��£¥�¤ u ¿uÆ ¿
ro½²� ��´ �¤£¥� ��¤§¥£¥�¤ ÄsÒÆ ´ �¶ µ� ¦¥�±�§ �� � ¤������¡¶ ³¡���¤§¥£¥�¤ ¨�¡ £²� ��¡¡��£¤��� �¨ £²��¶¤£��£¥� ������¥µ ¥�¥£¶ ��¤§¥£¥�¤� ¥¤ Äs¾Æ ¿ i� ± ¥�� ��´ � µ��D £� £² ¥� ��³ ��£ ¥¤ Ð��£¥�¤ u ¿u ¿
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y�L �L���L� �LÚ������ �� ���L���� ����� ���� �×L��� ��L ���L���� ����� �� ����L�� �L�L�L��� ����� ��L ��� ���� ��L� �� ���������� ë��� L ��ì ��� ¿ÓÈ� �mm ��� ò �� ��������L �L�L�L���

ò ��L ����� ���L� ���� ��L ����L��L �� ��L ¿ÓÈ �� ���� ��L �������L� ¿ÓÈ ��� L��� �� �
��������� � ���� ���� ��L� ��L ���< L�� �� ��L ���L���� ����� ����������� ��� ��������� � ������ Å

Ó ������� ��L �����L� ��� L�� ��� �� � L ������L�L� ��� ��L �������� L ��� �� �����L Å
(L ���L ����L� �� �L��L�L�� ��L ����L�� �� '���ÖÜ �|~Ø !Ö× Ö�!Ö�'Ö �� �L�� � �� ���������
�L�L�L��L �� ����L�� �L�L�L��� � ��� L ���L �LL� ���� ���� ��������� �����L� �� ��×L�L��
� ���� �� ������������� ���� ��L ���L�L���� ����L�� �L� L��L�� d�� 6 
���� ����� �L��L��L� FG  ����� � �L��L��L �� �L��L��L� F * ¤ ¤ ¤ FH ���� ��� � ��������L
��L �������L��ïL� �� ����L�� �L� L��L�� �� �L� L��L� |× !~�Ö �� ��L ����L�� �L�L�L�� � GI *�L���� ����L� �� ��L ��L����� �� ���L ��������� � �L�L���L� ��� �L��L��L FGI *6 � �� � �L �� � �L
����L�� �L�L�L�� � G �� �L�� � �� ��L �����L ��������� � G dd � GI * ª � G Å 
 ÅL Å ��L ë�����ì
����� L�� ��� ��L �����L ��������� �� ��L ����L�� �L��L��L FG ���� � L ����������L� �� ��L
�L�L�L�� � GI * �L��L�L����� ��L ��L����� ��������L Å y��� ������������� ��� ���� � L ���L������
�� � �L�L�L���L ����L�� �� ��������� � ������ � �� ���� �� �� L��L������� Ø�'~Ø ������� Åmv�� 6 y�L �L��L�L������� �� ��L ����L�� �L� L��L�� �����L �� ����� �� L������ � �×L�� ����
��L�L ���� L� ������������� �� ���� ��L �� ����L�� �L� L��L�� �����L �� ��� �L��L�L��L� ��
�L�� � �� ë�� ��� � ������ì �� � ����L�� �L�L�L�� � ��� �� �L�� � �� ~�~× å�ÕÙ' � ������ Å

zL� � ���L L ���L ����L� � ���ÚL� �L��L�L������� ������ �ø�6 ��� ����� �� L������ �
��������� � ��� ��� �� ��L ������ ����� L�� ��� � L ������L� �� � ����L�� �� ��� d ��6 �������
�� � ����L�� �L�L�L�� L���� ����L�  ����� ��L ������ïL� �L��L��L ��LL �öð� 6 � �öð�66 � �� ��
�� �������L ��L�����L �öð� 6 � ���6 ��������� � ������ �� � ����L�� �L�L�L�� L���� ����L� ��
��L ���L���� ��L�L���� ��������L �ø�6ò �ö ?6 �� �� ���L ë�������ì ����� ����� L���L������ � �� ��
L�����L� ��6ò �;6 �� ÈL����� ø Å? � �� L ��L �� ��L ��������� � ���� ��� ��� ������� ���L� �öö 6ñ �ö�6 Å����6 ��� Ú����� �� � ����L ����� �� L�����L� ��L�L �� �� ��L���� L���L��L� ë�L�L�L��L ����L��ì
������� �L ��� ��������� � ������ � ���� ���� �� ����������L ë�L�L�L��L ����L��ì ���� � L
����������L� � ���< L�� �� ��������� ���������� ��� ���L����� ����������� �����L� �� ��L
�L� ���� �L������� �� ��L ����� L���L����� Å

y��� ����L�� �� ��� �� L���� ���� ��L ���L�L�L�� ����L�� ��� ��L ����� ¬� ��������� ������
����� L�� ����� �L����� �� ��L ��×L�L�� ��L� �� ��������� ������ ����� �� � �������L d ����6
�L ����� � ���6 �L�L����� � ��� ��6 ����� ������ �L ��L � ���� L �������L� �� ÈL����� ø Å? Å
æ çè çÛ êùùïôôøë÷ ìBîþÿï ùìëíïCíô
y�L ��������  ��� ���� ������� ��� ���� �L����� ���L� �� ����� ��� ���������� �L �����L �� �� �
���L���� �����L ����L��� Å � � �� �����������L L�����L L ��L �L���� ¬ �ö�6 ��L���� �?��� d��66 ����� ����� ��� � L ���L� � ������������ �������� �� ��� ���� L��� Åmw
ro Ò�¤§¥£¥�¤ Äs¾µ Æ ± ¥�� µ � � ³�¡Ü� � ¥¨ ±� §��¥§� £� �¢³�¥�¥£�¶ ¡�³¡���¤£ £²� ¥¤£�¡¤�� ��¤£�¢£ �� §¶¤�´ ¥��¥¤ ß �¤£¥Ñ�§ �£¡ �£ ¡�� ¥¤ £�¡´ � �¨ �¤  ³§�£� ��¤§¥£¥�¤ � ÊÊ � â � ààà ¿ � àà Ý � ààà ¥� £²�¤ §�Ñ¤�§ µ¶ Äs¾�Æ ¿
rr «¤ ��¶�� ÄÇCCËÆ �¤¤�£�£¥¤¸ ��µ ��� �¨ e¼� Ð� �¡� §�Ñ¤�§ £� §�¤�£� ��£� �¨ �´µ�§§¥¤¸ ¨ ¤�£¥�¤� ° µ £ �¡�¤�£  ��§ �� §¥��� ¡�� ¡�¨�¡�¤£� ¿ k £ ��� ²¥� �¤��¶ �¥� �¨ §�³ �¤§�¤£ ¡��§¥¤¸� �¨ ³ � ¡��� ° ±²¥�² ´ �D��  �� �¨�¤�³²�¡¥� ¡�¨�¡�¤�� £� £²� ��µ �� �¨ � ¦�¡µ ¥¤ £²� ³¡���§¥¤¸ §¥��� ¡�� £� �¤� ¡� � ³�¡����� ¥¤£�¡³¡�£�£¥�¤ ¥¤���� �¨ §�³ �¤§�¤£ ³� ¡�� �¡¸ ´ �¤£� ¿
r|i� ± ¥�� ��� ° ¥¤ Ð��£¥�¤ u ¿Ë ° £²�£ � ¡ ¤�± §¥��� ¡�� ¡�³¡���¤£�£¥�¤ ¨�¡´ �£ �¢£�¤§� £� §¥�¦ ¤�£¥¦� ��¤£�¤��� °±²�¡� Ä�� ���Æ µ¥¤§¥¤¸ �¨ ��¤£�¢£ ¡�¨�¡�¤£� ��¤ µ� ��´ �±²�£ ´ �¡� Ü�¢ ¥µ �� ° ����± ¥¤¸ ¨�¡ ´ �§�� � µ�¡§¥¤�£¥�¤�Ù��£� Ä� µ ¦ ��£ £� � ¤�£¥�¤ �¨ ³�¡�����¥�´ Æ ° ¤�´ ��¶ ·´ �§�� �³ �¥££¥¤¸¹ Ä��� j�¤§´ �¤ ÄÇCÉÒÆÆ ¿
r� Ð�� Ð��£¥�¤ t ¿u ¿t ° ³�¸� ³ ¿ ¾Ò ¿
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� ��� ���� L��� �� �������L� ¿ÓÈ� �L��L����� �L������  ��� � L �LÚ�L� �� ����� ���L �

¿ÓÈ ��������� a½ dd � ª � Í � � ÅL Å L ��������L �  ����� ��L ���� L �� ��L �L������ �� L����� �
�� �����L ��������� ½ dd � ª � Í � �L�L ½ �L���L� ��L �L� �� ����L� �����ò �������� �����6
���� �L���� � Í �L �����L �� ����L�� � �� ��L ���L � P Å 
� �ö�6 ��L�L  ��� ���� ������� �� ����L�ZA Í Y Þ ] �L�L A Í �� L� ��� Ú���L �� ��L �L� �� ����L� �L���L� �� � � ���� �L��L�L��� ��L
������ � ��� ����L�� Å � ��L� ���� ½  ��� Ú���L �� ��L ����L��L �� ��L ¿ÓÈ �������L� �� � �
��L �����L�������� ����� Ý �|Ø! ��� �� ���� ������������� �L�L� �� �� �� ����L�� �L�L�L�� ½ �
�� ���������L ��� ����� ���L � Í Å È���L ��L �L�L�L�� Ç �� �LÚ�L� �� � Í �� ½ dd � ª � Í � ���� Í �� ��������� �� ½ � ��L ������� Ù�  ��� �� ��L ����L�� ���� L ¿ÓÈ _ ÍÍ dd � ÍÍÍ ��� �� ����
� L ������������� � ���� �� Ç ��LL �öê6 ��� ÈL������ ø Åø ��� ø Åö ��� ���L �L����6 Å

�ö�6 Þ �� ���� ¬� ��� � � ������L ��L� Å �L ����� ¬� ��� ��� �� ��  ��� �� Å
j ¾ «
j ÊÊ }

}�ß �}�
¾ ÊÊ j â

K
é K ÊÊ j â ¢́ ¥�¡�±�¦�ä�¦�¤ Ä¢ Æµ ¶ Ä´ °¢ Æ

« ÊÊ ¾ â
«à «àà � à� à á K
« ¬ ÊÊ � à â ���������7�89 «àà ÊÊ �

é � ÊÊ « ¬ â D¤�±ä±²�£ä£�ä§�ä± ¥£² Ä´ °¢ Æ

Þ ���� ��� ��� ������� �L �����L �� ����L��� ����� ���L�  ��� �� ��L ���� L �� �������L ��L���
���L� � �� �� �ö�6 � ��� ��L� � L �������L� ��� �� � ��� ���� ��� �� ��L �� �������L� ¿ÓÈ� ��
�L��L�L�� ��L ����������� ¿ÓÈ �� �������L ��L�����L� ���L L Å� Å '��}Ù!ÖÕ Å

�ö�6 
 ���L ������L�L� ������ � � ������L ��L� � ��� ����� �� 
 ����� ¬� ��� ��� ��
��  ��� �� Å �L���� �?��� d��6


� ���� �ö�6 ��� �ö�6 ��L ��L �� ~����~�Ö! ¿ÓÈ� � ��L� ������� �L ��������L �L�L�L��� ����
��L ���L� ��L ��� ���L���� �L ��� ��������� � ������ Å y�L�L �L�L�L��� �� �� Ø� �L� ���L���� �L �
�� �� �����L�� � ���L� � �� ��������� �L�L�L��L �� � ����� ¬� ������ ����� L�� �� ��L ������
������ 6 ����L�� �L�L�L�� ���� ��L���ÚL� ���� � ���ò���L���� �L ����L�� Å
� ������ � L �L�� �� � ��� � ��L�L� � ���� L�L� ������ ����������� 6 ���ò���L���� �L ����
�����L �L�L�L��� ��L �� ������� �L ��� ��������� � ������ � ��L �������� �� �� �� � L��� ���
�L������L� d � � L ����L� ����L � ~�~× å�ÕÙ' �L ������� �� ����L�� �L�L�L��� ��L �L������L� ��
������ ����� L��� �� �������� 6 ������ÚL� ��������L� Å y��� � ��L �������� �������LL� ����
��������L �L�L�L��� �� ���������� ���ò���L���� �L ����L��� ��L ��� ������� �L ��� ���������
� ������  ������ �����L� ��� Åm� � ��� � � ��L� ���� ���� ��������� �L ������� ��L ���� � L���
��L� �� ��L ����L�� �L� L��L�� � ��������� �����L �� ����� ������ÚL�� ��  ��� � L ������ �L ��
rÀ «¤ £² ¥� ¡��³ ��£ � ¡ �¤��¶ �¥� §¥Ù�¡� ¨¡�´ ���� ¤£� � �² �� j�¡¤�¤§� ÄÇCCuÆ ° ±²�¡� ß �¤£¥Ñ��£¥�¤ ¥� ´ �§��¢£�¡¤���¶ §¶¤�´ ¥� � �² £²�£ £²� ¡�¨�¡�¤£� ¥¤£¡�§ ��§ ¥¤ ¥´ ³�¥��£¥¦� �¡ ß �¤£¥Ñ��£¥�¤�� �£¡ �£ ¡�� ·� ¡¦¥¦�¹ °�¤§ £²�¡�¨�¡� �¡�  ¤¥¨�¡´ �¶ �¦�¥��µ �� ¨�¡ �¤�³²�¡¥� ¡�¨�¡�¤�� ¥¤ � µ��ß �¤£ §¥��� ¡�� ¿ p � ��¤ µ� ���¤ ¨¡�´Ä¥�¯§Æ �¤§ Ä¥¥�¯�Æ ° � �² ¡��§¥¤¸� �¡� ¤�£ ¸�¤�¡���¶ �¦�¥��µ �� ¿ «£ ���´ � £� µ� ß ¥£� §¥Ü �  �£ £� ��¤�£¡�¥¤�¤�³²�¡¥� §�³ �¤§�¤�¥�� ¥¤ £²¥� D ¥¤§ �¨ �¤��¶�¥� ¿ Û�£ ° ¥¤ Ð��£¥�¤ u ¿s ±� µ¡¥�Ü¶ §¥�� �� �¤ �¢£�¡¤���¶ §¶¤�´ ¥�
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�����L �L������ ���ñ�� ��������� �L���������� ��� ����������L ���L�L�L�� �L�L�L��� ��� ���
�L��� � ����L� �� 6 ����� ��� 6�L��� ��LL �� ���������� ÈL����� ø Åö 6 Å y���  ��� ������L��� ��
��������� ��������� � ��� ��� ���� ���������� ���ò���L���� �L ����L��� Å

æ çè çà Ôìÿëíïûúîùíÿîöøíý îëð ¿î÷ÿïëïôô
Ó ������� ��� �������� �� ë������ �L �L �����L ��������ì  ��� ���L �� ������� ��� ��L ���� �L�
�� �����L����������� ò �� ���L �L�L����� ��L �����L� �� ���������L�� ����� ���L� ò ��� ��L
���� �L� �� ����L�L�� ��� ������ ����� �� ����������L ��� �����L��������6 ������������ Å á�L�L
���� �L��  ��� � L �������L� �� ÈL������ ö Åð � ö Åø ��� �� ÷����L� � Å

( ���L �� �ö�6 ��L �L���L� �L��L��L ����� ���L� � ����L�� �L�L�L�� ���� �L���L� �����L��
������� ����� ��� ����L� � �� � L ��L���L 6 ��� ��L�L���L L���� ����L� �� ����������L ���L�L�L��
����L�� ��� ��L ��������� ������ ����� L�� �� ��L �����L�������� ����� �� L����� � ���� ��
��� �� �� ��L �L�L��� ���L d �����L�������� ������������ ��� � L ���L��L�  ������ ���� �� L� �
������ �����L�������� ���L�L�L�� ����L�� Å Ó�� ��L�L ���L� ��L �������� ���� ������L � � L���
�� L���� ���� �� ë��<���L�ì ����� ���L ���� �� ����������L ��� ��L L��������� �� � �����L�����
���� ����������� � �� ����L��L� �� ��L ëÓ���L� ���Lì ��LL �� ��L � Å ?=ð6 Å á�L �L�L�� �������
�� ���� � �L���L� � �� �L���L� ����� ���L  ��� �L�� �� � ��L���� �� ��L �����L�� �� ����L�L��
��� ����������� ������ �����Åá�L ���� �L� �� ���������L�� ����� ���L� ���� ����L�  ��� ���òL����L��� �������� ��L����
��L È�������� )������ ��� )�������� 
��L�L��L 6 Å á���  ��� � L �������L� �� ÈL����� ö Åð Å

+ ,+ â00/15127 ãä å= 507 1à2 <28<2=20151á/0 /: 9/01231456 7â05; á9=

� �� ��� ��L�L��L� ��L ����������� ��� ��� � ����� ������L �� � ë�L�L����ïL�ì �������� ��
����L�� �L� L��L��L �� ����� ������������� �� ¿Óá � L �� ���� �� ��L ���� �� �L����� Å

(L  ��� Ú ��� � �� ��=6 � �������L��ïL �� ���L������� ���L � æ ��� ��L ���L���L������ �� ����
������ 6 ���L������� ¿ÓÈ� � �� ��� ��� î ���ÝÓ L��L �?��ê6 � ��� ��L� ����� ���L ��L �L������L
����L��� ��� � �L��L�L������� �� ����L����� ����� ��� �� ¿Óá ����� ��L ���L� ��L���L� ����L Å

æ çæ çé Dûÿíõ ùìëðøíøìëô úìû øëíïëôøìëîö ñò óô

��=6 �LÚ�L� �� ���L������� ���L � æ � ���������� �� � �L� ³ �� ����� � ���L���L������ �����
����� O® \M � ç è@ «M ��� W é «Ó® \M � ��� � �L�L����ïL� ������ÚL� �L ������ êëèØXM dm (L
���� ����L � ��Õ{ ~Ø'� �L �L����� �������� ì � ����  ��� � L �LL�L� ��� ��L ���L���L������ ��
������� ������ÚL� ��������L� � ��� ���� L  ��� ��� � ������ �� �L���� �� �� �� � ���� Å
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��L� L �L� L��� �� OM �A 6 ÅêëèØXM î � �������� ���� ��� ������ÚL�� ê �� ¿Ó$ �� �L�� �� ����� � ���� ���� dêëèØXM �L�L�� 6 V µ Zï YÀ ] d ï ð ï ñ À ·êëèØXM ���� L 6 V µ Zï YÀ ] d ï ñ À òV ó ·êëèØXM �����6 V µ Zï YÀ ] d b ï ñ À bô b ï õÀ b · Åìö � ��Õ{ ~Ø'� }ÖØÖ'�Ù�� # |�'�Ù�� ���� ���� � ���� A ��� � �L� �� ����ò ��������
����� ÷ � ��������L �� � ����L�� � ���� � �L� �� ����� �L�L Ö&ÖÕ� �åÙ�Ú å� Ø!} �å ~�>
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á�L �L��Ú ������ ���������� ��� �� ����� L�� �� 6m¯ ��L } �~�!~Õ! ¿Óá �������L ¿Ó$ �� ?6
�� �� ���L������� ���L � ��=6 ��L �� ����L� �� ��ð6 ��� Å î ���ÝÓL��L �?��ø66 Å

�� ?6 ¿ÓÈ ÷��������� �� } �~�!~Õ! ¿Ó$ d
� Å ��L� �� * � ¤ ¤ ¤ � �H 6 � * ¤ ¤ ¤ �H ��������L �L�L�L���
� Å � * V �c � * � � c ����� ����� �� � ����� ��������L �L�L�L���

¤ ¤ ¤
� Å � à ��������	ø. � àà Óé � ��������L �L�L�L�� � � Í Y � ÍÍ ¿ÓÈ�

L Å a � à � Í � ¿ÓÈ

@L��Ú ������ �� � ¿ÓÈ � V ZOÖ Y c ÔØÖ ] ��������� �� ¿Ó$ �� �LÚ�L� �� ��ð6 �L �����L �� �
���� ZA Y © ] � © �� L�� L����� �������� ���� ��L ���L � æ �� ��=6 �  ��� © d OÖ ù ú® ûü O® \M Åá�L ������ ��� �L �������� ����� �� � ¿ÓÈ � �� �� L������L� �L �����L �� } �~�Ö} ZA Y © ] Åv�

��ð6 ZA Y © ] bVM � �× ¹¬ d © ðýf ¬ Ý þÿ ^÷��Ö d ZA Y ¬ ] bVM ÿ Å
� Å ZA Y © ] bVM ��L� �� * � ¤ ¤ ¤ � �H 6 �× Z© �� *6 � ¤ ¤ ¤ © ��H 6] ^ )�L�® \M ���L� 6 Å
� Å ZA Y © ] bVM � * V �c �× © �� *6 V © ��c 6 Å

¤ ¤ ¤
� Å ZA Y © ] bVM � à ��������	ø. � àà �× Zï YÀ ] ^ êëèØXM �® 6 � �L�L

ï V µ� d � ^ O® \M Ý �¹¬ 6 �© ú µZÓéY �]· ðýf à I��� � ¬ Ý þÿ ^÷��Ö à d ZA Y ¬ ] bVM ÿ 6·
Ý

À V µ� d � ^ O® \M Ý �¹¬ 6 �© ú µZÓé Y �]· ðýf à I��� � ¬ Ý þÿ ^÷��Ö à d ZA Y ¬ ] bVM ÿ 6 Ýþ¬ �© ú µZÓé Y �]· ðýf à I��� � ¬ Ý þÿ ^÷��Ö à d ZA Y ¬ ] bVM ÿ ù�¹Þ6 �¬ ðýf àà Þ Ý þÿ ^÷��Ö àà d ZA Y Þ ] bVM ÿ 66· Å
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L Å ZA Y © ] bVM a � à �× a¹¬ d �© ðýf à ¬ Ý þÿ ^÷��Ö à d ZA Y ¬ ] bVM ÿ 6 Å

È����� ����� d ee� ff ® \¯ ° V µZA Y ¬ ] d © ðýf ¬ Ý þÿ ^÷��Ö d ZA Y ¬ ] bVM ÿ · Å
Ó L �������� ����� d ® \¯ ° ee� ff ® \± ° �× © ðýf ¬ Ý þÿ ^÷��Ö d ZA Y ¬ ] bVM ÿ Å
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á�L }�~�!~Õ! ¿Óá �������L �� �� ?6  ��� �� � L L��L��L� �� � ���L ��� ����� 6 �������L ¿Ó$ �*��� ~����~�Ö! ¿ÓÈ� � ���� �� L� ��� ���� �L��L�L�� ��L !��~{ Ù'} �� ��������L �� �L�� � ��
�� ���L ���������� � ���  ��� ���� ���� ��� ��������� �L�L�L��L �� ë��L�L�ì � �� ë����L�ì ��
��������L Å (L  ��� ��L� �LÚ�L � ���L �L������L� �L��L�L������� �������L ¿Ó$ �c � ���� L
������L� �� � L��L� �� ��L� ��L �L��L�L������� �� ������� �������L Å

¿Ó$ �* �LÚ�L� � �L ��� L �� Ù��Ö�}Ù��~Ø ��������L �L�L�L��� � ����L�� �L�L�L��� � Y � Y ½ ^OË Ö � ���� �L���L �L�� �� ����L� � � ÅL Å ����� �� � ���� A ^ ³ ��� �� L�� L����� ��������© ���� æ ��LL ��ö 66 Å (L ���� �LÚ�L � �� L���� �������� ² � ���� �L���L� ��L Ö{× �� '�� �ÖÜ �Å
ó� ��L ����� �� ���� �L ��� L �� ��������L �L�L�L��� ¿Ó$ �* ��������L� �� �L ����� ��� L�

�� ¿ÓÈ ���������� � �� �����L ��������� ��øL 6 ��� � ����� ��L�����L ��ø� 6 Å �ÈL��L�����6
�L������ �� �� �LÚ�L� �� ����� �� ��L ����� ��L�����L ��� � ����L�� �L�L�L�� ���������
����� ��� � ¿ÓÈ � Í 6 � ����L�� �� ��� ��� ���� L ��L� ��L ����L�������� ¿ÓÈ � Í ��ø� 6 Å ���Ú����� ��� ����� ������ÚL�� ��L �L �������� ������ÚL� �� �LÚ�L� �� ����� �� ����L�� �L�L�L���� ��� ½ ����L�� �� ¿ÓÈ� � Í ��� � ÍÍ ��ø� 6 Åá�L ���� �� ���������� �� �������� ¿Ó$ �� �� ?�ò� 6  ��� ��L �� �L��Ú������ ������������ð�ò� 6 ����� ��L�  ������ ����Ú������ Å

��ø6 ¿ÓÈ ÷��������� �� ¿Ó$ �* d
� Å ò � Å �LL �� ?6 �  ��� �� ?� 6 L��L��L� �� ����L�� �L�L�L���
L Å � dV Ó ª � ¡ �����L ���������
� Å � � ����� ��L�����L �� ����L�� �L�L�L��
� Å a � � ��L��L�����6 �L������ �LÚ�L� �� ����� ��L�����L
� Å � ��������� � �L �������� ������ÚL� ® �LÚ�L� �� ����L�� �L�L�L���

ó � ���� ��� ���L�L�� ��L ��L �����L ��������� ��øL 6 ��� ��L ë����� ��L�����Lì ��ø� 6  ���
��L �� �L�� L����L �L��Ú������ ���������� �� ��öLò � 6 Å á�L �����L ��������� ��öL 6 �L ���L� �
����L�� �L�L�L�� � ��� � ���� 6¿ÓÈ � Í �� ��L �� � ����L�� �L�L�L�� � � ���  ��� � L �L��ÚL� ò
�� � �������� �� ��L ��������� �L� �� � ¿ÓÈ � �� � L �L��ÚL� �� � ����L ZA Y «] ��� �L�L « ��
�LÚ�L� ��� � ��� � ��� � ò �× ��L �L�������� « �� 6 ���� ZA Y «] ������� �� � �� ���� ���� �
�L���L� ��L �L� �� ��� ����L� ZA Í Y ¬ ] ��� ���� ��L�L �� � ����L ZA Í Y © ] �� ��L �L�������� ������L�
�� � �� ZA Y «] ���� ���� ZA Í Y « ú © ] ��� ZA Í Y ¬ ] ���������L ����L�� ����� ��� ������ ����L�
�� ��L �L �������� �L������� ��� � Í �® à \	 
¯ ° ee� Í ff ® à \± ° 6 � �� � L������L����� ZA Í Y ¬ ] �� ����� ��L
�L� �� ����L� �LÚ�L� �� ��L ������ �L������� ��� � Í �L �����L �� ��L ����L ZA Í Y « ú © ] Åá�L �L���� �� ��L ë�����ì ����L �� ����L� �� ZA Í Y « ú © ] ��� �� ��  ��� ��L ���L���� �����
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�� ����L�� �L�L�L��� �LÚ�L� �� « ���� � Í � ���� L  ��� � ������ �� ���L �L���� � L �� Åv *á��L� �� ���L �� � ��öL 6 �� L� ������� ��� �L��L�L�� ��L ë����L�� �����L ���L�����ì �� � Í
�� L������� � �� ��L �L�������� �� ��L ����L�� �L�L�L��� � ��� � � �L�� �� ����L� ZA Í Y © ] ���ZA Í Y ¬ ] ���� �L����� L � ����L�� ����� �� � �� �L �������� � L����� ��� � Í � �L �����L �� � ����LZA Y «] Å í��� ��� �� ��� � ���� ��������� ��öL 6 �� �� ��L ����� �� � Í �L �����L �� ZA Y «] Å á���� Í � �������L��ïL� �� ��L �����L ��������� ��öL 6 � ����� ���L �L �����L �� � ����L ZA Y «] ��� � L
L���L��L� �� �� �� ��������� ��ö � 6 � � ë����� ��L�����Lì �����L� �� � ����L�� �L�L�L�� � �
��� ����  ��� � L �L��ÚL� �L �����L �� ZA Y «] �× ��L�L �� ��� L ����L ZA Í Y ¬ ] �� ��L �L��������« �� 6 � Å�� Å A Í V A Å 
� � �� �����L� �� ��L ë������ì �L�L�L�� � �� ��L �����L ��������� ����öL 6 � �� �� ��� L� ��� �� ��L ����L� L�� ���� ��L�L �� ��� L ����L ZA Í Y ¬ ] �� ��L �L��������
�� � ò ���� �L��ÚL� � Í ò ���� �� ��L� �� ��L ���� �� L��������� A �� ZA Y «] Å

��ö 6 $L� � � L � ¿ÓÈ ZOÖ V OGH� Ö ú OË Ö Y c ÔØÖ ] ��������� �� ¿Ó$ �* �æ �� ���L������� ���L � ��=6 � ��� « � Ý ÖØ Ø# �|�!Ö! L�� L����� ��������vc « V« * ú «c �L�L « * d OGH� Ö ù ú® ûü O® \M ��� «c d OË Ö ù � �³ ´ �6 �� � �L� ��
L�� L����� ���������6 �  ��� «c �² 6 V µZA Y ¶] d A ^ ³ · � ¶ �� ��L L���� �������� Å

ZA Y «] bVM � �× ¹© d « ðýf © Ý þÿ ^ c ÔØÖ d ZA Y © ] bVM ÿ Å
ee� ff ® \¯ ° V µZA Y ¬ ] d © ðýf ¬ Ý þÿ ^÷��Ö d ZA Y ¬ ] bVM ÿ · Å® \¯ ° ee� ff ® \± ° �× © ðýf ¬ Ý þÿ ^÷��Ö d ZA Y ¬ ] bVM ÿ Å

� Å ò � Å �LL ��ð6
L Å ZA Y «] bVM � dV Ó ª Â ¡ �×« �� 6 V µZA Í Y ¬ ] d ¹ ZA Í Y © ] ^ « �� 6 � Å�� Å ® à \	 
¯ ° ee� Í ff ® à \± ° · Å
� Å ZA Y «] bVM �� �× ¹ ZA Y ¬ ] ^ « �� 6 Å
� Å ZA Y «] bVM a�� �× a �¹ ZA Y ¬ ] ^ « �� 66 Å
� Å ZA Y «] bVM � ��������� � �× Zï YÀ ] ^ êëèØXM �® 6 � �L�L

ï V µZA Í Y ¬ ] d ZA Í Y ¬ ] ^ « �� 6 Ý A Í ^ � �A Y « �� 666· Ý
À V µZA Í Y ¬ ] d ZA Í Y ¬ ] ^ « �� 6 Ý A Í ^ � �A Y « �� 66 Ýþ ZA Í Y ¬ ] d ZA Í Y ¬ ] ^ « �� 6 Ý A Í ^ � �A Y « �� 66 ù ¹ ZA Í Y Þ ] ^ « �½ 6· Å

á��� � ���L ���� L��� ��L ����L�� �� � �L��L��L �� �L��L�L��L� �� �� ���� �� ��������6
¿ÓÈ � Í � L ��� �� ��L ��L ���L ��������L� �L��L�L������� ���6 � �L�L ��6 L �L��L�L��
��L ë����L�� �����L ���L�����ì �� � Í �� �L�� � �� �� �����L ��������� �� ����L�� �L�L�L��� �
��� �L�L ���6 ��L ����� �� � Í ��� ��L ����L�� �� � 6 �� ����L� �� �L�� � �� ��L ����� ��L�����L
� � � ���� �L����L� ��L�L �� � L � ����L ZA Í Y ¬ ] �� ��L �L�������� �� � �L�L A Í V A � A ��L���� �� L��������� ��� ��L ¿ÓÈ Å
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È�� ������� ��L ����� ���������� �� ��ø6 ��� � L ��L� �� ����� �����L� �¿ÓÈ ���������� ���
�L������ ��� ����� ������Ú������ � �� �������L� �� ��ê6 ��� ��;6 d Ó�� �L��L����� �L��������ê6 L Ú ��� �LÚ�L �� �����L �� ��L ë�����ì ����L�� �L�L�L�� �  ��� ��L ¿ÓÈ � Í �� ��L ��
��L �L�L�L�� � � �� ��� ���ò�L���L� ���L����L �L��L��L� Å á�L �L������ �� L����� �� L� ��L�
��� ��� �� �� � Í � ��� �� ��L ����� ��L�����L ��� � Åvl
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Ó����L� L ��� ��L �����L ���������� �� L���� ���� ��L ������ ��� ���� L ����� L�� �� �
�L�L����ïL� ����� ������ÚL� � �� �������L� �� ��;6 Å � ��L� �� ���L���� �L ����L�� �L�L�L�� � Í
�� L���� ���� ��L ��������� ������ ����� L�� � ��L �����L �� � Í  ��� ��L �L�������� ¿ÓÈ � Í
� �L ��� � �L�L�L�� � � ��� ��L �����L �� �  ��� ��L ���� L ¿ÓÈ � ÍÍ � ����L�� �L�L�L�� ½ Å á�L
�L�L�L��� � ��� ½ ��� ��L� � L ���L� �� ������L ��L ����� L��� �� ��L �L�L����ïL� ������ÚL�ê � �� �LÚ�L� �� ��ø� 6 ��� ��ö� 6 Å

��;6 ÛÖ� ÖÕ~ØÙy Ö! { �!~Ø �|~��Ù '~�Ù�� î� à ¾ K
¾ Êá � à â Â ¡K Êá ¾ â Â ¡¡¾ ��������� K

È��� �� �������� �L�L������L� � �� �����L � �� ����������L �LÚ������ �� ��L ������ÚL�
�L ������ �L���L� �� ê Å �� Ú ��� ����� �� �LL�� �� � L ��Ê ��L�� �� �LÚ�L ��L �L�� ï ��� À
���� ���������L ��L ����� L��� �� ��L �L �������� ������ÚL� �� ��ö� 6 �� �L�� � �� ��L �L� ��
����L� ZA Í Y ¬ ] �L���L� �� � � ��� ��L �L� �� ����L� ZA Í Y ¬ ] ^ « �� 6 ���� ��� � L L��L��L� ��
����L� ZA Í Y Þ] ���� Ú���L �� ��L �L�������� �� ½ � �L�� L����L �� ��� Å ��=6 ��� ��L �L��������
�� �L�L����ïL� ������ÚL��6 Å á�L � L����� �� � Ö'Ö}}~ÕÙØ� � L Å� Å� ���� ��L� � L �L��L�L��L� ��
�L�� � �� ��L ������ÚL� ï¿ïûý � �������� �� �L�� ï ��� À � ���� ���� ��L �L� �� ����L� ï ���L
����L� ZA Í Y ¬ ] ^ « �� 6 ���� �L���� � Í �� ��L ����L�� �� � Í 6 ���� � � ����L� �� ��L �L� �� ����L�ï ñ À �  ��� À ��L �L� �� ����L� ZA Í Y ¬ ] ^ « �� 6 ���� �L���� � Í �� ��L ����L�� �� � Í ��� �L�L
L�L�� ���� ����L ��� � L L��L��L� �� � ����L ZA Í Y Þ] ^ « �½ 6 ���� �L��ÚL� � ÍÍ �� ��L ����L��
�� � � � ÅL Å �� � Í ��� � Í Å

�L� � ��L�L ��L �L�L��� ���� �L�� ��� �� �������� �� �L�L����ïL� ����� ������Ú������ �����
��L�L ���L� d
|oi� ¡��£¡¥�£ � ¡���¦�� £� ��¤£�¤£¥�� ¤�¸�£¥�¤ ¿ ½²� ¡�³¡���¤£�£¥�¤ ¨�¡´ �£ ¥¤ ÄËÒÆ ��¤ �¤�¶ µ� �¢£�¤§�§ £�¤�¤¯��¤£�¤£¥�� ¤�¸�£¥�¤ ¥¨ £²� ¡�³¡���¤£�£¥�¤� ³¡�¦ ¥§� §¥��� ¡�� ¡�¨�¡�¤£� £²�£ ¡�³¡���¤£ ¦�¡¥¨¶ ¥¤¸ �£�£�� ¨�¡³�¡£¥�� ¼� Ð� £²�£ ��¡¡��³�¤§ £� � µ��¤£�¤£¥�� ��¤�£¥£ �¤£� ¿ Ð�� ���� µ ���± ¿



??ø
Ó ���� � �� ������L� �� ÈL����� ø Åð � �� ����� ��� ��� ������� ���L� ��L ����L�� �L�L�L��� ����

�L��L�L�� ��L �L�������� ��� ���� L ����� L�� �� � ����� ������ÚL�  ��� �L��L �� ë���� �ì ��
���� ��� ��������� � ������ �� ��L ������ ����� L�� �� � ë����������L�ì ����� �� L����� Å
� � �� <��� ������L� � ��L �L�L����ïL� ������ÚL� �����L� �� ��L �� �� �L�������� �� ��L ����L��
�L�L�L�� � ���� ½ 6 � �� �� ���� L �� ��� ����� ������������� �L �����L �� � ����L������ �������ÚL� ë���L�L�L��ì ����� ������������ � ��� ���� ��� ���L� �� ë����L� ��������ì �L Å� Å × Õ�%�%Ø�6�L�L ��L �L�������� �� ½ � ��������� �� ��L �L������� �� ��L ������ÚL� � �� ���òL����Å ô��
��L ��������  ��� ��� ��� ��� ����� ������ÚL�� ����L�������� �� ��L �L������� �� �� ���
L Å� Å ��!ÖÕ �� 'ÙÕ'��� ���'Ö�> Ù� �� '��Ö6 � ���� �L����L ���� ��L �L� ���� ���������L� ��L
�L���� ����� L�� �� ��L �L �������� ������ÚL� � L L����Å 
� ���� � ���L � ����� ��� ����������
�L �����L �� ��L ���� L ����� L�� ����� ��� � L �����ïL� ����������L �� �� ��������� �L�L�L��L
�� ��L �L�L�L�� ½ Å 
� ÈL����� ø Åö L  ��� � ������ ���� L�����L� �� �L���� Å�����L� � �L ���L� �����L� ��� ���� �LÚ������ �� � ê ½ �� ��L ����L�L�� ��� ������ ����� ��
������������ � ���� �� �������L� �� ÈL����� ð Åð Åð Å

Ó L���� ���� L�����L� ������ ��� ����������� ������ ������ ����� �� $L �� ¬ "# ���� '�� Ö�> �å Ö
×�Õ�� ÝÙØ Ø %Ö !ÕÖ�Õ�> Ù# æ �Õ� '�� Ö� ���> Ù� ÝÙØ Ø %Ö ØÙ&ÖØ�> %� � Ù# í� Ø!� ÝÙØ Ø '�� Ö �� Ý ÖØ Ø> Ù�
ÝÙØ Ø %Ö !ÕÖ�Õ� �Ú �Ù� £6 ��L ��� ������ �������L� �� ������� ��� �������L�  �� Å ��L �� ���L�L�L��
�����L� ��L�L �������L� �� ��������� �� ��L������������� L���L������ ���L ��� ��� �� Ý ÖØ Ø6 Å

í� � ��������� �� ��L Ú ��� ����������� � �� Ö&ÖÕ� ���� �L�L ó ��� < ���� ��L ������ ��L
�����  ��� � L ��L���Å 
 ÅL Å � ��� � * ��� ½ * � ��L ����L�� �L�L�L��� ���� �L�L�� ��L ��L �����
� L��� �� ��L ����L���� ������ÚL� �  ��� �� Ø� �L���L ����� �L�L ó ��� ��� L� ��� ��L �����
�� ��L���Å ��������� �L�L�L��L �� � * � �� ����������L ��L ��������� ������ ����� L�� �� ��L
������� ��� �������L� �L���� �����������  ��� � L ������ �L � ���  ��� ��� ���� ��� �L��Ú������
�� ��L �L���� ����������� �� ��L ����L�� �� ��L Ú ��� ��L d �� ������ � *  ��� ��L ���L�L�L��
¿ÓÈ �� ��L �L���� �����������  ��� �L�L�� ��L � ����L�� �L�L�L�� � c �L�L ó ��� ��! ����< ��� ��L ������ �L� ò ���L� ���� � * �� L� ���� �������L ����� �L�L ��L ����� �� ��L����
�����L� L��L����� � �� �� ���L �� � c  ��� ��L ���� L ¿ÓÈ �� ��L �L���� �����������  ��� ���
� L ������ �L � �� ����  ��� �L���� �� � �L�L�L�� ½ c ���� �L���L� ��L L���� �L� Å

È� �� ����� ��� ���� �� ������� ������ÚL� ��������L� ��L ����� �L�L�� ����� ��L�����L ò
��L ������ÚL� �L ������ ò ������ � L �LÚ�L� �� �L�� � �� ��L �� �� �L�������� �� ��L ����L��
�L�L�L��� � ��� ½ ���� �L��L�L�� ��L ����L��� �L���L� �� ��L ������L� 6 ���L�L�L�� ���
���� L ¿ÓÈ� � Í ��� � ÍÍ Å
� �� ��� ���� �L���� ���� L �LÚ�L� ��L �L�� ï ��� À �� ��L �L�������� �� ��L �����������ÚL� �� ��ö� 6 ��� �� �L�L�� ��L� �� ��L �� �� �L�������� �� � � ��� �� ���� ���������L�
��L �L��Ú ������ �� ��L ������� ������ÚL� ��������L �� ���� � �� ���� ��L ������Ú��������
������ �L�� �����L� �L������L� �� ��Õ�� Ø� �� ë��������� ��� ����ì ����� Å á��� �� ������L�
�� ��L �� ��L ��Õ�� Ø'� �ÖØÖ'�Ù�� # ��'�Ù�� ì � �LÚ�L� �� ��L ���L � ��=6 �� � �L �� � ��� � ����A ��� � ����L�� � �� �L� �� ����ò �������� ����� ÷ � � �L� �� ����� � �A Y ÷6 �L�L Ö&ÖÕ� �åÙ�Ú
å� Ø!� �å�� Ù� ��Õ�� Ø Ø� �å Ö '��Ö> ÕÖØ��Ù&Ö �� Ý �ÕØ! A > Ù� � '���ÖÜ � ÷ Å á��� � �� �L��������� ��L
������ ����� L�� �� ��L ����� ������ÚL� �� ����L ��L� ����L� ZA Í Y ¬ ] �L�L A Í Ú���L� ��
��L �L� �� ë������ì ����� � �A Y « �� 66 � ��L ������ÚL� ¬� ������ �� �L������L� �� � �L� �� ����L�
� L�������� �� ë������ì ����� �L�L ��L ����������� ���L�L�L�� ����� ���L Å ô� �������� � ��L
�L�������� �� ��L �L�L�L��� � ��� ½  ��� ����� � ��L �� ��L �����L�� �L� L��L��6 ë���L�����ì
�� � Í ��� � ÍÍ � � ÅL Å ��L�  ��� ���� �L���L ����L� ���� � L����� �� ���L ë���ò �L���L�ì ����� Å

ô� ���� ���L �� �� � ����� �L �� ����� ��L �����L�� <��� � L�����L� Å á�L �LÚ������ �� ��ö� 6



??ö
 ��� ���� �� ��� ���� �� �L� � �����L �� ����������� ������ ������ ��� ���� �� ������� ���
����� ��� ��� ������� �L �����L �� ��L ���� L ����� L�� �� ��L ������ÚL� ��Å á�L ����L� ���L ��� � L �������L� �������� �� ÈL����� ø Åö � ���L ��L ���� �L� �� ����������� ������ �����  ���
���� � L ����L��L� �� ÈL����� � Åø Å

( ���L �� ������� �L �� ���� � L ������ �L �� �� �����  ��� ¿ÓÈ �L��L�L�������� �� ��L ����
�� ���6 � ��ê6 ��� ��;6 � L ������L� ��L�L �L��L�L������� ���L���� �� � L ����L� �����������
��L � �� ��������� �� � �L��L�L������� ������ ��� ������� �������L Å á��� �� � ��� ��� ���� ������6 d ��L �L��L�L������� ���6 ��� �� ���L����L �L��L��L ��� �� �� �������L��ïL� ��L ����L��
�L� L��L�� � L����� �� ��L �L��L��L �� �L�� � �� ��L �����L ��������� � dV � ª � Í � ���
���� ÕÖ× ÕÖ�Ö��� ���� ��L ����L�� ����L�L� �� ��L �L��L��L ����� ���L Å á��L� ���L������ ����
� L��� ���� � �L��L��L ���L æ �Õ� '�� Ö �� !Ù�� ÖÕ �� ������L� � �L��L�L������� ���� �������
����L������ �� � ���������L ���� �� æ �Õ� '�� Ö �� �å Ö !Ù�� ÖÕ ��! �åÙ� Ù� �Õ� Ö£á�L�L���L � L �������� ��L�L� � ���L ���������L� �L��L�L������� �������L � �LÚ�L� �� ���6 ����� �� ����L� �� ��L ÕÖ× ÕÖ�Ö����Ù�� �# !Ù�'��Õ�Ö !���� Ù'� � ���L ��L ë���L����� �� �����ì ��� ��� � L ÕÖ× ÕÖ�Ö��Ö! �� ��L �L�L � �� ��L ¿ÓÈ � ���  ��� � L ������L� �� ��L �L��Ú������ � ��
����� ���������� ��� �������L� ¿ÓÈ� ���L����Å
� ������� ��� � L ���� L��L  ��� ��L ����� ��L�����L � �� � �L��L�L��������� �L���L � ���
����L�� �LÚ�L ��� �L������ ������������ �� � ���������� �� ��L &ÖÕÙ '��Ù�� �� �� ���L ����
������� � �� �� �� ������� �� ��L ¿Óá ���� L��� Å � ��� � �L������ ��� ����� ������ÚL�� ��L
�� �LÚ�L� �� ����� �� �×!��Ö '��!Ù�Ù��� Å 
� ���L� �� ��L���� ����������� ��L �� ¿Ó$
�������L� L ��L� ��L �L ������ dV ��� �����L� �� ¿Ó$ �* ��ö 6 � �� ��� ��L� �� dd �� ¿Ó$ �c ���6 Å

(L �� ����L ��L �L��Ú������ ���������� ��� ��L �������� �L���L� �������L ¿Ó$ �c � �L�LL �� ��� ���L ��L ����� ��L�����L � � ��� �L�L �L������ a ��� ����� ������ÚL� �L �������ê ����� �� �� ���L ���������� �� ��L ���� � dd � ª � Í Å
Ó�� ���� �� ���������� ��� ���ò����� ������ÚL�� ����ò� 6 ��L �LÚ������� �� ��ð6 �����

��L�  ������ ����Ú������ Å ÷��������� ���L ¬ò� 6 ��L ��� ����� �� ���� ��L ����� �����L ������
���� ���L 6 � �L�L �� ���L ¬6 L ���� ��� �� ����L����L� �������� � dd � Í ��� � dd ² ª � Í �  ���² ��L Ö�× �� '���ÖÜ �� �� ë����ì ����L�� �L�L�L�� � �L������ ��L �L� �� ����L� µZA Í Y ¶] d A Í ^ ³ · � ��� ¶ ��L L���� �������� Å ÷��������� ����ò �6 �� ���� ���L ����L�� �L�L�L��� �� ����� L��� �
�� �LÚ�L ��L �L ������� �� � ÖÕÚ Ö �ª 6 ��� ÕÖ!�'�Ù�� �ð6 � L�LL� ����L�� �L�L�L��� Å (L  ���
� ��L ��L �� ��L�L �L ������� ��� ��L �������� �� ���òL����L��� �������� ��� �����L��������� Åá�L �L��Ú������ ���������� �� �� ��� ��L ���� �� ������L��� d ��6 ��L� �LÚ�L ��L �L���Ú ������ ���������� ��� �� ���L� � <��� �� �� ��öL 6 � ��� ���6 L�����L ��L ����� �� ��L ������L� 6
¿ÓÈ ����� ��L ���L� �� ��ö � 6 � �L �����L �� ��L L��������� ����L ZA Y «] Å� � � L���L �� ��ö 6 ��L L�� L����� �������� « ���� ��L ���L������� ���L � æ �������� ��
�� ������L�� ��������� « * ��� «c � �L�L « * ò �� ����� ò ���� ��������L �L�L�L��� ������×L�L�� ��� L� �� 6 ��� �������� �� ����L�� ������ L�����L� �� ��L ���L � � ���L ��L ������ ��«c �������� �� ����L�� �L�L�L��� ���� ��L ������L� �L�� �� ����L� ����������� �� � ���� ���
�� L�� L����� �������� 6 Å

@L��Ú ������ �� � ¿ÓÈ � �L �����L �� � ����L ZA Y «] �� �LÚ�L� �� ����� ��� Å ��ð66 ��� �����L ����L �LÚ������� ��� ������ ��� �L �������� ����� �� � ¿ÓÈ � �L �����L �� � ����� �� 6 ����L ��6 Å
( ��� � �×L�� ���� ��L ����� �L��� �� ���� ò ��L �� ��� �L �L��L�L������� ������ ò ��L
L�� L����� �������� ���� �L��ÚL� ��L ��� L����� ��� ���� 6 ¿ÓÈ  ��� ���� � L �LÚ�L� ���
����L�� �L�L�L��� ���� � ���� �� �� ���L ���������� ��� ��L ����L����L �L��L��L� ���� ���L ��
��L ��������L ��L ¿ÓÈ �� �� �L��L�L�� Å



??�
$L� �� ����� �L ��� ��L �LÚ������ �� Ý ÖØ Ø# ���!Ö!� Ö�� ��� L�� L����� ��������� ��� �� �������

��L ����� ����� �L��Ú������ ���������� Å

���6 $L� � � L � ¿ÓÈ ZOÖ V OGH� Ö ú OË Ö Y c ÔØÖ ] ��������� �� ¿Ó$ �c � æ �� ���L��
������ ���L � ��=6 � ��� « � Ý ÖØ Ø# ���!Ö! L�� L����� �������� « V « * ú «c  ���« * d OGH� Ö ù ú® ûü O® \M ��� «c d OË Ö ù � �³ ´ �6 �� ��L �L� �� L �������L�
L�� L����� ���������6 ��� « �² 6 V µZA Í Y ¶] d A Í ^ ³ · � ¶ ��L L���� �������� Å

ZA Y «] bVM � �× ¹© d « ðýf © Ý þÿ ^ c ÔØÖ d ZA Y © ] bVM ÿ Å
ee� ff ® \¯ ° V µ ZA Y ¬ ] d © ðýf ¬ Ý þÿ ^ ÷��Ö d ZA Y ¬ ] bVM ÿ · Å
® \¯ ° ee� ff ® \± ° �× © ðýf ¬ Ý þÿ ^ ÷��Ö d ZA Y ¬ ] bVM ÿ Å
á��� � ® \¯ ° ee� ff ® \± ° �× ZA Y ¬ ] ^ ee� ff ® \¯ ° Å

� Å ò � Å �LL ��ð6
L Å ZA Y «] bVM »
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1 Á Â ¡ �� ZA Y «] bVM �

�� Â ¡ �×��6 « �� 6 V µZA Í Y © ] d ¹ ZA Í Y ¶] ^ « �² 6 � Å�� Å® à \	 
¸° ee� Í ff ® à \2 ° · Ý���6 ¹ ZA Y © ] ^ « �� 6 Å
� Å ZA Y «] bVM a »

��
� Á Â ¡ �×��6 « �� 6 V µZA Í Y ¬ ] d ¹ ZA Í Y © ] ^ « �� 6 � Å�� Å ® à \	 
2 ° ee� Í ff ® à \± ° · Ý���6 a ¹ ZA Y ¬ ] ^ « �� 6 Å

� Å ZA Y «] bVM »
�� À ¡ Á Â ¡ ��������� 3 ��

» Á Â ¡¡ �×��6 « �� 6 V µZA Í Y ¬ ] d ¹ ZA Í Y ÇÍ ] ^ « �� Í 6 � Å�� Å ® à \	 
Á à ° ee� Í ff ® à \± ° · Ý« �½ 6 V µZA Í Y Þ] d ¹ ZA Í Y ¬ ] ^ « �� 6 � Å�� Å ® à \	 
± ° ee� ÍÍ ff ® à \4 ° · Ý���6 Zï YÀ ] ^ êëèØXM �® 6 � �L�Lï V µZA Í Y ¬ ] d ZA Í Y ¬ ] ^ « �� 6 ÝA Í ^ � �A Y µ ZA ÍÍ Y ¬ Í ] d ¹ ZA ÍÍ Y Ç Í ] ^ « �� Í 6 � Å�� Å ® àà \	
Á à ° ee� Í ff ® àà \± ° ·6· Ý
À V µZA Í Y ¬ ] d ZA Í Y ¬ ] ^ « �� 6 ÝA Í ^ � �A Y µ ZA ÍÍ Y ¬ Í ] d ¹ ZA ÍÍ Y Ç Í ] ^ « �� Í 6 � Å�� Å ® àà \	
Á à ° ee� Í ff ® àà \± ° ·6 Ýþ ZA Í Y ¬ ] d ZA Í Y ¬ ] ^ « �� 6 ÝA Í ^ � �A Y µ ZA ÍÍ Y ¬ Í ] d ¹ ZA ÍÍ Y ÇÍ ] ^ « �� Í 6 � Å�� Å ® àà \	
Á à ° ee� Í ff ® àà \± ° ·6ù ¹ ZA Í Y Þ] ^ « �½ 6· Å

� Å ZA Y «] bVM � V � ª Â �×���6 « �� 6 V µZA Í Y ¬ ] d ¹ ZA Í Y © ] ^ « �� 6 ¹ ZA Í Y Ó ] ^ « �Â 6 � Å�� Å ZA Í Y ¬ ] V ZA Í Y © ú Ó]· Å
� Å ZA Y «] bVM � Í ð � �×���6 þ ZA Í Y ¬ ] ^ « �� 6 ¹ ZA Í Y ¬ Í ] ^ « �� Í 6 � Å�� Å ¬ Í ð ¬ Å



??ê
�5�L 6 �LÚ�L� ��6 �L��Ú������ �� ��L �����L ��������� � dd � ª � Í ��� Å �5öL 66 Å ZA Y «] ��

���������L� �� ������ ����L� �� � ��� � ���� ���� « �� 6 �L���L� ��L �L� �� ��� ����L� ZA Í Y ¬ ]
���� �L���� ���� �� �����L  ��� � Í �� ��� L ����L ZA Í Y « ú © ] �L�L ZA Í Y © ] �� « �� 6 � � ÅL Å « �� 6
�L���L� ��L �L� �� ����L� ZA Í Y ¬ ] ���� ��L �� ��L �L�������� �� � Í �L �����L �� ZA Í Y « ú © ] Å� Í �� �LÚ�L� �� ���� ���L �� ��L ���� �� L��������� A �� ��������� ���6 � ���� �� �����ÚL�
�× ��L�L �� � ����L ZA Y ¬ ] �� ��L �L�������� ������L� �� � �� ZA Y «] Å á��� ����L�� ���� L������
�� ��L �L��Ú������ ��������� �� ��L ����� ��L�����L � �����L� �� � �� �5ö � 6 Å

÷�������� �5�L ¬6 �� � �� L���� ���L �� �5�L 6 � �L�L ��L ë�����ì ����L�� �L�L�L�� �� ��L �� Ø Ø
'���ÖÜ � ÕÖ# ÖÕÖ�� ² �� dd ² ª � Í 6 � ��� ���� L ����L����L �� � dd � Í Å á��� ���������  ���
�� �L�L��� � L ��L� �� �L��L�L�� ��L Ú ��� �L��L��L �� � ��������L �� �� �� ���L���L�L� �L �����L
�� ��L ëL���� ����L��ì Å � ��L������L �� L ���L ��L �� ���� �� L���� ��������� �� �L��L ��
� � ���L �L�L ������� ��L������������ ��L ����������L� �� � Í � ��� �L��L�L�� ��L Ú ���
�L��L��L �� ��L ��������L ����� ��� �����L� ���� ��L������������6 �� ��L �� ��L �L�L���
�� ���L ��������� �5�L 6 Å

÷�������� �5�� 6 ��� �L������ �� �L������L� �� �L��L����� �L������ Åvm á�L ���L���L������ ��� Í �� �LÚ�L� �� � L ÕÖØ��Ù&Ö �� �� ë�����ì ����L�� ��L�L�L��6 � � ���� �� �L�L���  ��� � L
��L������ ��� ����� � ���� 6 �� ��L ���������� �L�L�L�� �� ��L ¿ÓÈ ��� ��L ��L�L���� �L��L��L Åá��� L����L� ���� ��������� L���L������  ��� � L ���L���L�L� �� �L� L��L�� �� ���L���� � ��
������� �� ��L ��L�L���� ����L�� Åvv ( ���L ��L ë�����L ���������ì ��6 �� ��L������ �� ��L
���ò�L���L� ��������� �5�L Å�6 � ��L ����� ��������� ���6 ���������� ��L ����L� �L���L� �� �
��� �� ������� � ����L ���� � L������ �� ��L ���� �� L��������� A Å 
� �� ���� ������ ����
�� �5�� Å�6 � �� ���������L� �� �L���L ��L '���ÖÜ � !Ö× Ö�!Ö�� Ù��Ö��Ù�� �� � Í ��L �����L �� � 6 �
� ÅL Å ��L ���L����� �� � ª � Í Å á���  ��� � L ��������� ��� ��L �������� �� � ���� ��� ����������
�L �����L �� �L���L� ����L��� ��LL �ö�6 �� ��L ��� ÈL����� ø Åö 6 Å

ó�L � ���� ����L ���� ��L ����� ���������� ��� �5�� 6 ��L �� � L�� �� ���� �� �� ��� �������
��� �� ��������� ���6 ���� ��L �L������ ���L� ���� L ���� ��L� ��L ����L�� �LÚ�L� �� � Í d
��L �LÚ������ �� �������L��  ��� � � L ��� ����L �L �����L �� ZA Y «] Åvw (L ��� L����� L��L�� ��L
�LÚ������ ���6 �� �5�� 6 �� �����L ��L ������L� ���������� ���� ��L�L � L � ����L ZA Y © ] ^ « �� 6 ��� A ��L ���� �� L��������� Å ó� ��L ���L� ���� � ���L ���� ¿Óá ¬� ���� ���� �LÚ������ ��
�L������ �� �5ðL 6 �� L������ L�� �� ���� �L�� L�� d ��L ��������� ��� �L������ �L���L� ����
��L�L � L �� L��L����� ¬ �� © ���� �L��ÚL� � Í �  ������ ������� L��������� ���� ��L L�� L�����
¿ÓÈ � ���� �� �L��ÚL� �� © � ��� ���� �L��L� �� ��L ���L�L�L�� ����L�� ��� � Í �� ���L Å� ��� � �� � ���� ���� ��� ��������L��� �� �����L ��L L��L� �LÚ������ �� ���L� �� �������
��� �L��L��L� ���L �566 � �L�L L ��� �L��L�L�� ��L �L���L� �����L ��������� ��� ��L �L����
�L��L��L �� ����L������� �L� L��L�� �� ��L ������ ����L�� �L�L�L�� �� ��L �L���L� �����L
��������� ��� ��L Ú ��� �L��L��L � ���� L����L� ��������� � ��� ��� �� ��L ������� Ù� �� �
'�ÕÅv� v

|rp � ¤�£�§ �µ�¦� ° �¢£�¤�¥�¤ £� ¤�¤��¤£�¤£¥�� ¤�¸�£¥�¤ ¥� �¤�¶ ³���¥µ �� ¥¨ £²� ��¤¸ �¸� ³¡�¦¥§�� ¨�¡ §¥��� ¡��¡�¨�¡�¤£� £²�£ §�¤�£� ¦�¡¥¨¶ ¥¤¸ �£�£�� ¨�¡ ³�¡£¥�� ¼� Ð� ��¡¡��³�¤§¥¤¸ £� ¤�¤��¤£�¤£¥�� ��¤�£¥£ �¤£� ¿ Ð����¶�� ÄÇCCËÆ ±²�¡� � �² §�¤�£�£¥�¤� �³³��¡ �� ��µ ��� �¨ e¼� Ð� ¿
||Ð�� µ���± ¨�¡ £²� §�Ñ¤¥£¥�¤ �¨ ������¥µ ¥�¥£¶ ¨�¡ �¤�³²�¡¥� µ ¥¤§¥¤¸ ¿
|�½²¥� �µ��¡¦�£¥�¤ ¥� § � £� ²§� ³ ¥´ ´ �¡´ �¤¤ ¿
|À½²¥� �¡¸ ´ �¤£ ±�� ¡�¥��§ µ¶ K �¤� º �´ ³ ¿
|± Ð�� µ���± ¨�¡ ������¥µ ¥�¥£¶ �¨ §¥��� ¡�� ¡�¨�¡�¤£� ° �¤§ Ð��£¥�¤ u ¿s ¨�¡ ³¡�¸´ �£¥� ¡��£¡¥�£¥�¤� ¨�¡ �¤�³²�¡¥�µ ¥¤§¥¤¸ �¨ ��¤£�¢£ ¡�¨�¡�¤£� ¥¤ ¤�¸�£¥�¤ ��¤£�¢£� ¿
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�566 
 ��� ¬� ���L � ��� Å È� 
 ��� ¬� ���L �� ���� �� Å7 j ¾

j ÊÊ 7 â j à
é j à ÊÊ j â ¢��¡ Ä¢ Æ �±¤ Ä¥ °¢ Æ

¾ ÊÊ j â ¾à
é ¾à ÊÊ j à â ¶¶ á ¢ ³�¡D Ä¥ °¶ Æ

Ó ������ �5�� 6 ����L� ��L �L��Ú������ ���������� ��� ������� ������ÚL� ��������L� � �L�LL �� �����L � �L��L�L������� ���� L�� ������� �L��L�L��� ����L����� �L� L��L��L Ý Ù�åÙ�
��L ������ÚL� ��������L d ��� ���� �� ��L �L�������� ���� ò ���� �� �L��L�L��L� �� �� �����L
��������� ���� �����L� ���L���L������ �� � Í �L �����L �� ��L ë����� ���Lì � Í � �� ��L �� ��L
ë�����L�ì ����L�� �L�L�L�� � ò ��L ���� L ¿ÓÈ � ÍÍ �� �L��L�L��L� �� L��L�� ��L ����L�� �
���� �� �LÚ�L� �� ��L �����L ��������� �� ��L �L�������� ���� d ½ dd � ª � ÍÍ Å @L��Ú������ ��
��L�L �����L ���������� �� �LÚ�L� �� ��L �� ��� ����� ������� �� ��6 Å

ô�� � �� �������L� ����L � ��L �L��Ú������ ��������� ���6 ��� ë�����ì �� ��L ������ÚL�
��������L ������ � L �LÚ�L� L�������L �� �� �L�� � �� ��L �L��������� �� ��L ����L�� �L�L�L���� ��� ½ Å � � ��� �5ö� 6 � ��L �L�� ï YÀ �� ��L ������ÚL� �L�������� ��L �����L� �L������L� ����
���� ��L ������Ú ������ ����L� ��L� � ����L� �� ��L ����L� �L���L� �� � � ���� � L����� ��
ë���� ��ì ����� A Í Å á��� �� ����� ������L� �� �L�� � �� ��L ��Õ�� Ø'� �ÖØÖ'�Ù�� # ��'�Ù�� ì ���5=6 � ���� ����L �� �� ��� � ��L �������� �L �L����� �������� �LÚ�L� �� Þ ���L�� �?66ð6 � �� � L
�������L� �� �L���� �� ÷����L� 5 Å �� ���� � ���� �� �� ��Ê ��L�� �� ���L ��� ���� ����L � L����� ��
��L ���������L d � �A Y ÷6 ��L ��� � �L� �� ����� �L�L Ö&ÖÕ��åÙ�Ú å� Ø!� �Õ� Ö ÝåÙ'å Ù� ��Õ�� Ø Ø�
�å Ö '��Ö> ÕÖØ��Ù&Ö �� Ý > Ù� � '�� �ÖÜ � ÷ Å 
� �5�� 6 ��L �L���� ����� L�� �� ì �� �LÚ�L� �� ��L
�L� �� ��� ����L� ZA ÍÍ Y ¬ ] ���� ���������L ����L�� ������ ����L� �� ��L �L �������� � L����� ��� Í � ��� ����� ����L� ZA ÍÍ Y « ú Ç Í ] � �L�L ZA ÍÍ Y ÇÍ ] Ú���L� �� ��L �L�������� « �� Í 6 �� ��L �����
���L Å 
 ÅL Å� ��L �L���� ����� L�� �� ì �� �5�� 6 �L���L� ��L ë�����Lì �� ��L ����� ���L � Í ��� ��L ���L�L�L�� � Í Å Ó�� L��L �� �L�L�L��L L  ��� ����� ��L ����L����� �� �L�L����� ��
���� �������� �L��������� �� � L��� �� ��L ������L��� �� �����L� �������� � �A Y « �� Í ª � Í 66 ��L�L « Ú���L� �� ��L �L���� ��� ����L ��� ��L ������ÚL� ��������� Å 
� ��� � ��L� � ��L �����������ÚL� �� �L������L� � �� �5�� 6 � �� ����L ��L� � �L� �� ����L� ZA Í Y ¬ ] ���� � L����� �� ë������ì����� A Í �L�L ��L ���L�L�L�� � Í �� ���L Ù� �å Ö '�� �ÖÜ � �# � Í Åá��� ���������� �L��������� �� ��L ������Ú�������� ������  ��� ��� ���� ���� �� �������
�� ��L ����L�L�� ��� ������ ����� �� ������������ � ��� ���� �������� ��� ����� ��� ����������
�L �����L �� ������� ������ÚL� ��������L� �L�L ��L � L����� �� ��L ����L�L�L��6 �����
������������ ����L�� ���� �� ��L ������ÚL� ëì ��� L Å� Å Ù� �� '��Ö6 ��LL ÈL����� ø Åö 6 Å 
� ��L
�L� ï �� ��L ������ÚL� �L ������ ê 8 ï YÀ ô L�L ���������L� �� ��L �� �� �L�������� ��� � � ��L� ��L � L����� �� ëì � ���� ���������� ��L �L���� ����� L�� � À � �� ���������L ��L
L���� �L� � ��L �L�L�L�� ½ ���� �������L� ��L ���� L ¿ÓÈ ���� ���L �� �L���L ��L L����
�L� Å Þ ���� ������������� �L �����L �� ���� � ����L�� ����� ��L� ��� � L �������L� ��� ��
��������� �L�L�L��L �� ½ Å ô� �������� � ��L �LÚ������ �� �5�� 6 ���� � �� �� ������� ��� ��L�L
���L� d � ��L� ��L ���������� �L��������� �� ë������ì ����� �L �L��L� �� � �A Y « �� Í ª � Í 66 �
��L �L� À �� ��L ������ÚL� �L ������ ��� L �� �L���L ��L L���� �L� �� �L��L� ��L � L�����
�� ëì ò ��L�L ��L �� ë������ì ����� ���� �L���� � Í ��� � ÍÍ ��L �����L �� � Í 6 ò ���L ��L
Ù��Ö�� Ù�� �L���L� �� ½ ��� ����� � L ���L����� �L������ � �L� �� ����L� � L����� ��� �� ����L 6
�������� ����� �L�L � Í ��� � ÍÍ �� �� ���L ��L �����L �� � Í 6 Å Þ ���� ������������� �L �����L
�� ��L �L�L�L�� ½ �� ��L� ������ �L � ��� �� ��L����L� �� � L ÕÖØ��Ù&Ö �� ����L �������� ����� Å



??�
÷�������� �5�� 6  ��� � L �LL�L� ��� ��L �������� �� ���òL����L��� �������� �����> ���>

'��9 %Ö �%ØÖ ��6 �� ÷����L� ö Å Ó�� �������L � ��  ��� ������L � ��������L��6 '��× ØÖÜ � �!� Ø
%��Ö � ª Â � �L�L ��L ����L�� �L�L�L�� � �L��L�L��� �� L����L��� �� ������� ���������
����L�� � ���L Â ������ ����� ��� � �L����� ����L�� Â � ����  ��� � L ��������L� �� �������� �� ����������L� 6 ���L������� �L����� ��L�����L Å á�L �L��Ú������ ��������� �LÚ�L�
���� ë� L��L�ì ����L�� � �� �L���L ��L �L� �� ����L� ZA Í Y © ú Ó] ���� �� ��L �� ���� ����� L�L�������� �� �L���� ��� ����L� ��� � ��� � ��� Â Å

Ó ������� �5� �6 �LÚ�L� �L��Ú������ �� ���������� � Í ð � ����  ��� � L ��L� �� ÷����L�� ö
��� 5 �� �L��  ��� ���������L�� ����� ���L� Å á�L�L L Ú��  ��� ���òL����L� �� ���������L Å� Å È�������� )������ � )�������� 
��L�L��L 6 ���  ��� �����L�������� ��������Å ÷���������5� �6 �LÚ�L� � ë�L���L�ì ����L�� � Í ���� �� �L�� �L������L� ���� �� � � � ÅL Å ��� L �����������
�LÚ�L� �� � ��L ë�L�����L�ì �� � Í Åv¯ @ �LL� ���� �����L� � L��� L����L L ��� �� ���� �����
���L��ïL � Í �� � ����L�� ��L�L�L��6 ���� ��� � L �������L���� L��L��L� ������L�  ��� ��� L
¿ÓÈ � Í 6 �� � �L �� ��L ���L ���������L� ����L�� ��L�L�L��6 � Å

æ çæ çæ :ïööúìÿëðïðëïôô ìú ïüÐ ïðð øë÷ úÿëùíøìëô úìû îëëìíîíïð ñòóô

á�L �L��Ú ������ ���������� �� �5�6 ��L ����� �LÚ��L�� �� ���� ��L �L���� ��� L�� L����� ����;
����� ��� �������L� ¿ÓÈ� ��L ��� �L� L����L� �� � L Ý ÖØ Ø# ���!Ö!ÅE Å� Å� � ¿ÓÈ � ��� ������� �� � ����L��L OÖ V µ� Y � · ��� � �L� �� ����������c ÔØÖ V µ� dd � Í Y � dd � ª � ÍÍ· Å � �������� �� �5�6 � ����L ZA Y ¶]  ��� �L���� � �× ��L�L ��
� ����L ZA Y «] � Å�� Å � Y � ^ ÓÔ@ �«c 6 ��� ZA Y «] �L��ÚL� L�L�� ��������� ÿ ^ c ÔØÖ Å

í� � ��������� �� �5�L ¬Å�6 L ���� ����� � �������� « ú ¶ � Å�� Å þ ZA Í Y © ] ^ ee� Í ff ® à \	
¸° dZA Í Y © ] ^ « �� 6 Å � ��L� ���� � ^ ÓÔ@ �«c 6 � �  ��� � L �� ��L ������ �� « ú ¶ ��� �� �LÚ������
�� ® à \	
¸° ee� Í ff ® à \2 ° �� �5�6 �  ��� ���� Ú���L �� ��L ������ �� © Å ô�� ����L � �� ���� �L���L�
� �L� �� ����L� ZA ÍÍ Y © ] � © �� ��L� ��� L �������L� Åá��� � ��L �����L� �� ���òL �������L��L�� ����L� L�L� ��� ��L ���� �L�� ���� �� �� ���L
���������� �5�L ¬6 � �� <��� L�� ����L� � ��� �� �L�L��� �L�L�L� �� �����L ��������� �� ��L
���� � dd � ª � Í � ����� �� � ¿ÓÈ �� �����L� ¿ÓÈ ��������� Å á�L �����L� ���� ��� � �� �
�� � �������� ��×L�L�� ���� �  ��� ���������� �� ��L ���� �5�� 6 Å

(L ���L ����L� ���� �� ���L ���������� ���� � L L������L� �L �����L �� ��L ë���< ���L�ì
�������� « ú © �� L����L ���� ����L�� �L�L�L��� �� ��L ������ �� « ��L ������� �L ��� ���������
� ������ ����  ����� � Í Å E Å� Å �� �5�L 6 L ��� � �� � L �� ��L ������ �� ��������� ¬ �L���L�
�� « �� 6 �� ���L� �� � L ���L �� L���� ���� � ����� ���L � Í V � ��� � ������� ������ÚL�
��������L  ��� �� � Í � ��� L �� ��� ��� ò ��� �� ��� �LL� �� ���L ò � � L �� ��L ������
�� ¬ Å È�� ������ L �� ��� ��� �� ���L ����L�� �L�L�L��� ½ Y _ �� � L �� ��L ������ �� ¬ ��
��L �L�������� �� « �� 6 �L�L ½ Y _ �L���� ���� �����L� �����L ���������� ½ dd � ª � ÍÍÍ �_ dd ½ ª � ÍÍÍÍ ���� ��� � ���� �� � � ����L ½ ��� _ � L ��� �� ��L ������ �� ¬ ���� ���L ���L
�� �����L� ���� �L�� �� ���òL �������L��L�� ��� ¬ Åá� L����L ���� L�� L����� ��������� « ��� �������L� ¿ÓÈ� ��L Ý ÖØ Ø# ���!Ö!� L �LÚ�L �
������� ���L� �� �� ��L �L� �� ����L�� �L�L�L��� < �L �����L �� � �������� « Åá�L ���L���� �L ������ 8 �� �LÚ�L� �� �ê=6 d ÷���L�� �L�L�L��� � Y � ^ < ����� �� ��L
�L ������ � 8 � �L �����L �� « �� 8	 �6 �× ��6 � �� �� ��L ������ �� ��L �������� « ��� ���
L�L�� ZA Í Y ¬ ] ^ «c �� 6 � � ^ ÓÔ@ �¬c 6 � � ÅL Å � �� Ø�'� Ø Ø� �LÚ�L�  ��� �� � �L �����L �� « �� 8	 �6
|�Ò�¡¡��³�¤§¥¤¸ £� :J�~F�:~J� ¥¤ ¾��¡§�¤¨�¡� ÄÇCÉÉÆ ¿



??6
�� ���6 � �� �� ��L ������ �� « ��� ��� L�L�� ZA Í Y ¬ ] ^ «c �� 6 � ��L�L �� ��� L � ^ ÓÔ@ �¬c 6 � Å�� Å� 8 � �L �����L �� ¬ � � ÅL Å � �� ���� Ø�'� Ø Ø� �LÚ�L�  ����� � �L �����L �� « �� 8± � 8	 �6 Åw�

�ê=6 � 8	 � �� ��L �� ���L�� �L ������ � L�LL� ����L�� �L�L�L��� � Y � ^ < �L �����L �� ��
L�� L����� �������� « � Å�� Å��6 þ ZA Í Y ¬ ] ^ «c �� 6 d � ^ ÓÔ@ �¬ c 6 �����6 þ ZA Í Y ¬ ] ^ «c �� 6 d ¹� ^ ÓÔ@ �¬c 6 d � 8± � Å

á�L �L ������ 8 �� �ê=6 �� ��L� �� �LÚ�L � ×�Õ�Ù� Ø Ø� �Õ!ÖÕÖ! ����Ö� Z< Y 8 ] �� ��L �L�
�� ����L�� �L�L�L��� < � �L �����L �� �� L�� L����� �������� « �ê ?6 d 8 �� ���������L� �� � L
���������L ��� ���LÔL� ��L Åw *

�ê ?6 Z< Y 8 ] �� � ×�Õ�Ù� Ø Ø� �Õ!ÖÕÖ! ����Ö� �� � �L� < �� ����L�� �L�L�L��� �L �����L �� ��
L�� L����� �������� « �× 8 �� ���������L � ���LÔL� ��L ��� ����� L���� Å

�êð6 ��L� �LÚ�L� � ��������� ���L�L� ����L� Z< Y 8 ] �� �� �ê ?6 �� � L Ý ÖØ Ø# ���!Ö! �× L�L��
���L���� ����L� �� < ��� � � ������ L �L� L�� Å 
 ÅL Å ��L Ý ÖØ Ø# ���!Ö! ���L���� ����L� Z8 Y < ]
�� L� ��� ���� ��� �����������  �� Å ��L ���L���� �L ������ 8 Å � ��L� ���� 8 �� �LÚ�L� ��
L����L ��L ��L������L 6 L�� L����� ��������L �� ����L�� �L�L�L��� ò �� ���� � 8	 � ����� ��� Ú���L� �� ��L ������ �� ��������� ¬ �� ��L �L�������� �� « �� 6 � �� L ��L �� � 8± � �����
��� ��� L �L�L�L�� � �� ��L ������ �� L�L�� ¬ �� ��L �L�������� �� « �� 6 ò ��L ���������� ��L �������L��L�� �� ��L ��������� ���L�L� ����L� Z< Y 8 ] �� ����L�� �L�L�L��� <  ��� ��L����L
���òL �������L��L�� �� � �������� « �× ÓÔ@ �«c 6 ð < �  ��� Z< Y 8 ] Ý ÖØ Ø# ���!Ö! �� �� �êð6 Å

�êð6 Z< Y 8 ] �� Ý ÖØ Ø# ���!Ö! �× 8 �� � ×�Õ �Ù� Ø �Õ!ÖÕ �� < ���þ= ð < ��� = òV ó � ¹> ^ = � Å�� Å þ� ^ = Y � òV > d > 8 � Å

�êø6 � �������� « V « * ú «c ��� �������L� ¿ÓÈ� �� Ý ÖØ Ø# ���!Ö!
�× ÓÔ@ �«c 6 ð < ��� Z< Y 8 ] �� Ý ÖØ Ø# ���!Ö!�  ��� 8 �LÚ�L� �� �� �ê=6 ��� �ê ?6 Å


� �� �� L��� �� �LL �� 8 �� ����L� ��� �� ���� ��� �LÔL� �� ��� d 
� � 8 � � ��L�þ ZA Í Y ¬ ] ^ «c �� 6 d � ^ ÓÔ@ �¬ c 6 Å á��� ��L����� ¬ �� � L ���òL �������L� Å È� �� �L�L��� ��L
���������� �� ���ò �LÔL� �����  ��� L����L ���� � ¿ÓÈ � �������L� �� � �L�L�L�� �  ��� ���
�L���L ����L� ZA Í Y ¬ ] �L�L ¬ �� �LÚ�L� ��� � �� ^ ÓÔ@ �¬c 66 Å 
 ÅL Å � ¿ÓÈ ��������L� ��?L�êö 6  ��� � L ���L� ��� Å

�êö 6 ¾
¾ ÊÊ ¾

È�� ������� ��L ���������� �� L �������L��L�� �� Z< Y 8 ] ���L� ��� L�� L����� ��������� «
���� �L�� �� ��� ��L�� �L������� � �� L Å� Å �L����� L� �� d ½ 8± � 84 � 8	 ½ Å È��� � ���������
����� ����L �� � �L������L �� L�� L����� ¿ÓÈ ��?L �ê56 �� ��L ����L�� �L�L�L�� ½ �L���L� �
�� « �½ 6 � �L� �� ����L� ZA Í Y Þ ] ���� ���� � ^ ÓÔ@ �Þc 6 � ��� ��L �L�L�L�� � ^ ÓÔ@ �Þc 6 ��
������L� �� Þc � �L� �� ����L� ZA ÍÍ Y ¬ ] � ���� ���� � ^ ÓÔ@ �¬ c 6 � ��� Ú����� ¬c ������� � ����L
�� � ���� ���� ��� L�L�� ZA ÍÍÍ Y © ] d ½ ^ ÓÔ@ �©c 6 Å

�Áp �£�¡¤�£¥¦��¶° d @Aá B � d�A ±²�¡� Ä¥Æ v dÁA � ¥Ù » !Å à & � 1 * ¤ Ä� Æ Ê v * CÃ" Ä� h ÆÄ¥¥Æ v d�D BA � ¥Ù » !Å à & � 1 * ¤ Ä� Æ Ê 'u * CÃ" Ä� h Æ Ê v d�E u ¿� B��Ü�¢ ¥¦¥£¶ ¦ �£ ��¡¡��³�¤§� £� ¤�¤¯±���¨� ¤§�§¤��� Ä��� µ ���± Æ ¿
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( ���L ��L Ý ÖØ Ø# ���!Ö!� Ö�� ���������� �� L�� L����� ��������� �êø6 �� ����������L �� �� �L
��� ��L ���� �L����� ���L� ���������L� �� �êö 6ñ �ê56 � �� �� ��� ��Ê ��L�� �� <��� �����L �� �� �
�L�L��� L �������L��L�� ���������� �� L�� L����� ��������� « ��� �������L� ¿ÓÈ� �� �5F6 Å

Ó L������L� L Å� Å ��L ����� �� ���L ��������� �� �5FL 6 d ��L ¿ÓÈ � Í �� L������L� �L �����L
�� � ����L ZA Í Y « ú © ] � ��� �� L ���L ����L� ����L � �� �� <��� ��L ����� �� « ú © ����  ���
����L ��L ��������� ¬ �� ��L �L�� �� ����L� ZA Í Y ¬ ] �� � L ���òL �������L� d ��L �����L� ����L�
��� L����L �� �� � Ú���L� �� ��L ������ �� «c ò ���� �� ÝÙØ Ø �� « �� �� �L���� ��������� �5FL 6 Åá��� � L�L� �� L�� L����� ��������� ��L �L�L����� ���������L� �� � L L �������L� � ���� ����
� ��� « ��� © �� ��L��L ��L� ������� L �������L��L�� � ��L �L���� �� ��L ����� �� L������ « ú © ��� �L�L������� ����L ��L �L������� �������� ¬ �� � L ���òL �������L� Å

í��L ���� �� �� ��� ��Ê ��L�� �� <��� !Ö � Ö �� '��� �Õ�Ù� ¬ �� � L L �������L� � ��L�L�� ������
��� %� !Ö � Ù�Ù�� ���� ��� ������ �������� ����L�� �L�L�L��� ���� � �� ���L L �������L��L�� d« ú © �� �LÚ�L� �� �L�� � �� �������� �L� ��L��L��� ����� �� ÓÔ@ �«6 ��� ÓÔ@ �© 6 dwc ���� � ��� ^ ÓÔ@ �«6 � �� �5FL 6 L��������� �� � Í �L �����L �� � ����L ZA Í Y « ú © ]  ��� �L�L������� �L�� ��
�� ��� L ¬  ��� � ^ ÓÔ@ �¬ 6 � ���� ���� ¬  ��� � L ���òL �������L� ��� ���� ���LÚ�L� Å

È���L �� ��L ���L� ���� L �LL� �� ��?L �L�L�L��L �� ��L L�� L����� �������� « ���
L��������� �� � Í �� �� ���L ���������� �� ��L ���� � dd � ª � Í �� ���L� �� ��?L ��� Ö
�L�L�L��� � ^ ÓÔ@ �«c 6 ����� �� L Å� Å � 6 ������� �L ��� ��������� � ������ ����  ��� �� � Í �L �������L��L�� �� ¬ ���� � L L����L� ë�� ��L Ô�ì Åá���  ��� � L ���L �� ��6 ������������ ��� L�� L����� �������� ��� �������L� ¿ÓÈ� ��
������� Ý ÖØ Ø# ���!Ö!� Ö�� � ��� ���6 �� �LÚ���� � �������� «GH �  ��� «GH ð « ��� �L�L � ��
� ����L�� �L�L�L�� �� ÓÔ@ �«6 � ���� ��L�  ��� � L ��L� � L Å� Å �� �5FL 6 � �� ����� ��L �����L�
�������� «GI ú © ����L�� �� « ú © Å á�L ��L� �� ���� «GI ��� � L �LÚ�L� �� ������� ����
����L�� �L�L�L��� ���� �� ��� � �� ���L ��L ���������� �� L �������L��L�� �� ��L �LÚ������ ��
�� ���L ���������� Å 
 ÅL Å �� L��������� �� � Í �L �����L �� � ����L ZA Í Y «GI ú © ] �� �� �����L
��������� �� ��L ���� � dd � ª � Í L �������L��L�� �� ¬  ��� � L ��L�L��L� � �� ���� ����L
����L�� �L�L�L��� �� ��L ������ �� « ���� ��� ���L L �������L��L��  ��� ��� � L �LÚ�L� �� ��L
������ �� «GI Åá�L �LÚ������ �� «GI �� � ��L� �� �êê6 d 
� �LÚ�L� ��L ����� �� �������� « Í � « Í ð « � ����
���� « Í* V « * ��� « Íc �� �L������L� � J6 �� ���� ����L ����L�� �L�L�L��� � ^ ÓÔ@ �«c 6 ����
��L ��×L�L�� ���� � ��� ���� �� ��� ���L���� �� �����L���� L�� L� � d � ò8	 � �L �����L
�� « Å á��� � �� � �������� �� ��L �L��Ú������ ��������� ��� �� �����L ���������� �� ��L ����� dd � ª � Í ��LL �ê;L 66 � ��L ����L�� �L�L�L�� � � �L������ ��L �L� �� ����L� ZA Í Y ¬ ] ���� ��L
�� ��L �L�������� �� ee� Í ff ® à \	KI 
2 ° �  ��� � L ���������L� � �� �êê6 � ��� �� L�� L� ò �� ����� ��
���ò �� ����� ò � ����L�� �L�L�L�� � � ����L ���� ���� ����L ¬ �� � L ���òL �������L� Å

�êê6 $L� « V « * ú «c � L � Ý ÖØ Ø# ���!Ö! L�� L����� �������� ��� �������L� ¿ÓÈ� ����������
�� �5F6ñ �êø66 ��L� «GI V « * ú « Íc � �L�L « Íc V «c Jµ� ^ ÓÔ@ �«c 6 d � òV � Ý � ò8	 � · Å

�h� á ¤ h � ¥ÙCÃ" Ä� Æ á CÃ" Ä¤Æ h CÃ" Ä� Æ q»J * CÃ" Ä� Æ % CÃ" Ä¤Æ Ê � ÄJ Æ á ¤ ÄJ Æ q»J * CÃ" Ä� Æ % CÃ" Ä� Æ Ê � ÄJ Æ á � ÄJ Æ ¿
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� �ê;6 ��L� L ����L ��L �������� �L���L� �L��Ú������ ���������� ��� �������L� ¿ÓÈ� �

��? ��� ��L �� ��L �L������L� �������� «GL �� « �L� �LÚ���� ��L �L���� ��� ����L� ZA Í Y «GL ú© ]
��� � Í �� �� �����L ��������� � dd � ª � Í � �� L����L L �������L��L�� Å

�ê;6 $L� � � L � ¿ÓÈ ZOÖ V OGH� Ö ú OË Ö Y c ÔØÖ ] ��������� �� ¿Ó$ �c � æ �� ���L�;
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�L�� � �� �� L������� L������� ��������� � Í V � Å

(L �����L� ����� L ���� ��L ���������� ����L�� �L�L�L��� �� �� ���L ���������� �� �ê;Lò� 6 �
�� L �� �� � ��� � Í �� �ê;�ò �6 � �L�� L����L ��� ��L ����� ���L� ���� ��L ����L��L �� ��L �� ���
¿ÓÈ � �� ���� ���������� ��L ��������L� Å

Ó ������� ����L �� �� � L���� ��L ���� L �� ��L ��L�L�� ��? �� �� ���� ��L ���< L�� �� ��L;
����������� ��� ��L����������� ���< L����� �� ��� �L���� � L  ��� ò ��� ��L ���� ��L �� ���
������L� ò �� ��� ��L ë��L����������� �� ��������ì �������� �� ��� �L� È���� �?66ð6 � ���
�� �����  ��� ��L ����L����� L �����L� ����L � �L�L�� ������� ��L������������ ��L ò
�� � ����� �L ò ����������L� �� ��L ë����L��ì �L�L � �� ��L ¿ÓÈ � ���� �� ��� ���� L��? ��
��L ¿ÓÈ ���� �� ���L���L�L� �L �����L �� ��L ë���� ����L��ì ² Å � ���������L� ���L����  ���
� L �������L� �� ��L �� ������� Å ô� ����� ��� ��� �L� È���� ¬� ����L����� �� ��L�����������
�� �������� � � ������ �� ��L������������ �� L����� �������L� ��� ���L L ���L �LÚ�L� ��L
���L���� ����� ����������� ��� ��������� � ������ �� ��� ����� L�� �� �������L� ¿ÓÈ� ÅE��L�� ��� ��� L ���L� �� �L�������� �� ÈL����� ö Å? L  ��� ��� �� ���� ��� ���L �L���� ��
�L����� ��L ¿ÓÈ ������������ ������� �L� ��� �������L� ¿ÓÈ� Å

æ çæ çÛ êùùïôôøÐ øöøíý

� �� L��� �� �LL � � ��L� ��L �� ��L ���������� �� L �������L��L�� � ���� ���L���� ����� �� ��������L
�L�L�L��� ��� ��������� � ������ ��� � L �LÚ�L� �� �Ö����Ù' �L�� � ��LL ����L ÈL����� ø Åð6 Å
� �ê66 L �LÚ�L � �����L����� �� ����� �����6 ��������L �L�L�L�� É �� � L ���L���� �L ���� �
�L�L�L�� Ç  ����� � ¿ÓÈ � Í ���� �� �������L� �� � ����L�� �L�L�L�� � �× É �� �� ��L ������ÓÔ@ �¬ 6 �� L�L�� L�� L����� �������� ¬ �LÚ�L� �� � ����L �� ��L �L�������� �� � Åwl

�ê66 á�L ����L�� �L�L�L�� � �� �� �����L ��������� � dd � ª � Í ���� � ����� �� �� ���� ��
��������� ��  ��� �� � �����L� ¿ÓÈ ��������� �� � ¿ÓÈ � L ���� ��L �������Ù�Ú
�L�L�L�� �� ���� ��������� �� �� ��L ¿ÓÈ � Í Å
� ��L� � ¿ÓÈ � Í  ��� ���������� �L�L�L�� � ��� � ����L ZA Y «]  ��� � ^ ÓÔ@ �«6 �
� � �������L �L�L�L�� É �� �''Ö��Ù%ØÖ ���� � �L�L�L�� Ç � �������� �� � Í �× É ^ ÓÔ@ �¬ 6
��� ��� ZA Í Y ¬ ] ^ « �� 6 Å

�o½²�  �� �¨ � ��´ �¤£¥� §�Ñ¤¥£¥�¤ ¨�¡ ������¥µ¥�¥£¶ ±�� � ¸¸��£�§ £� ´ � µ¶ e±� ��¶�� ¿



?ðö
Ó�� ��� ����� ¿ÓÈ� � Í ���� ��� �����  ��� �� �� ���L ���������� � dd � ª � Í ^ c ÔØÖ Á ��L�L � R �� �L��ÚL� �L �����L �� « � �� �� ������� ���� � �L�L�L�� É ���� �� �LÚ�L�  ����� OÖ à

�� ���L���� �L ��� ��� �L�L�L�� Ç � ��������  ����� � Í ���L �� � ��� �� �� ��� �L�L�L�� É �LÚ�L� ��� �� OÖ Á � �� �� �� ���� �LÚ�L�  ����� ÓÔ@ �«GL 6 ��LL �êê66 Å 
� ���������� � �  ��� � L ������� �L
����  ��� �� � Í � ����L �� �ê;L 6 � ^ ÓÔ@ �«6  ��� ���� � L �� ÓÔ@ �«GL 6 Å

Ó�� �L��L����� �L������ � ��L ¿ÓÈ � Í �� ��L �����L ��������� � dd � ª � Í ��� ��L �� ��
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���� � � ���������� � � _'_���]� � ]_'��!^�^�� ��� ��������� � ������ �� ��������� ��������� d
� � ��� ��� �� �� ��������� �������� Ç ��� ������ �� � ÍÍ �� ����������� �� ����� ������ � ����
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��� �� ��� ¿ÓÈ � ÍÍ � �� �������� ��������� É V Ç � ���� É �� �� � � ������ �� �� �������� ��
���������� ��������� �������� � ���� �� ����� �� ������ ���� ��������� � É ���� �� ��������� � �
��Ú��� ��� � Å� Å � � �� ��� ������ �� ��� �������� © ���� ����Ú�� � ÍÍ Å
� ��� �� ��� ��� È������ � �  ��� ��� �� ��� ����������� �� �������� ����� ��� ���������
� ������ ��������  ��� ��� �������� �� ����� ������������� � ����� ����� �� È������ � Å~ ��
������� ��� ������� ���� �� ����� ���� ���������� 6 �������� Å (�  ��� � ��� �� ��� ��� � �����
�� ��� �������� ��Ú������ �� �������� ������ ���� � � ������ � � ��� ���� ����� � � �������� ��
���� ���� ������ �� ���� ��� ��������� ������� ������ Å

��� � ������ � ������ �� ���� � ���� ������� ���� Z ����� ��� �� �������������� ���;
��� � ���� ������ �� ]_� ]_�_�� ��� ����� �� ��� ���� �� ��������� �������������� ��������� ��� ��� � ������ ������ ����������� ��� ��� ������ ���������6 Z ��� �������� �� ����� ���
��������� Z �� ���� ���������� Z ��������� �� ������ ����� �� � �������� ��������� ����������
�� ���������� � �������� ��� �� ���������� �_��_�'_� � �� � � ������� 6 Å
� ���� ���� ��� � ��� ���������� �������������� �;X6 ��� ��������������� ���������� ��
�������� ���� ��� ����� �������������� ������ � ���� ��� ������ �������� �� ¿ÓÈ� �� �����;����� ��������� �� ��� ����������� ��� ������� �� ��� ¿ÓÈZ ���� � � ��� �� �������� �� ^��_]�^��
�� ��� ¿ÓÈ � ����������� ��� � �� �������� �� ��� ¿ÓÈ �GI * ����������� ���� ���
�������� � �������� �� ��� �� ��� ^�']_� _��_!� �� ��!��_! ¿ÓÈ �G Åww

�;X6
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h whew �h �� oh �w �fdd �h �w �

Y ���� ���� ���� Z �� ��� ��� ��� ����Ú������ ���������� ��� �� ����� �X;� 6 ��� ��� ��Ú������
�� «GI �� �XX6 Z �� �;X�Z� 6 ��� �������� � �� �������� �� ���� ��� ������ ������ ��������� ���
�� ��� � ������ �� ��� [�����\ �������� Å Y������ � � ���� ��� ����Ú������ ���������� ��� ��������X;� 6 � ��� ������ ZA Í Y ¬ ] �� ��� ���������� �� �  ��� ��� � � ���������� �� ������ ZA Í Y © ] ��
��� ���������� �� � ����� ¬  ��� �� �������� � � ��Ú��� ��� � 6 Å 
 Å� Å ��� ��������� É ��Ú��� ��� �� � Í ��� ����  ����� ��� ������ �� ©  ��� Ú���� �� ��� ������ �� ¬ Åá��� �� �;X� 6 ��� ��������� © ���� Ú���� �� ��� ���������� �� �  ��� � � ��Ú��� ���
��������� @ ��� Ç ���� ���� ��� ��������� ��������� ��������� �� ��� ������ �������� ���
� � ����� ��������� �� �X66 � ���� �� �;X� 6 ��� ��������� �������� ��� ��� �� ��� Ú ���
�������� � ���� �� �� ����� �� ������ �� ��� ����� ������� ² Å á�� ���������� �� �  ���
��������� ��� ������� ����������� ���������� ��������� �� ���� ��� ��� �������� ���������� Åw���� �� ������ ��� ��� � ������ �� ��������� �� ��� ��������� ��Ú������ �� �������� �����Å
cckgi qdpeoo ijd qdoeilmneo ��z fdh enilpf ln sen ² l¦ pDq}ehx ��CC�� � klfpgffdk ln �dpilmn u yt � ujdqd efd�gdnpln{ mxdqeimq eoomu f tmq flh loeq klfilnpilmnf y �n ijd iqeklilmneo fdivgx fgpj pefdf pen mnor |d esmlkdklt enexjmqe qdfmogilmn lf eoqdekr pmhxodidk kgqln{ ��� pmnfiqgpilmn � ef ln } ehxq�drod ��CCu� v ujdqdefln p fjdq ��CCu� enexjmqe qdfmogilmn lf fgxxmfdk im ieDd xoepd etidq ���vpmnfiqgpilmn lf pmhxodidk yc�id hgfi mt pmgqfd qg od mgi iqlsleo d�geilmnf olDd � � � enk J ` � J ` � ujlpj |lnk ijd enexjmqlp qdtdqdniim lifdot � ujlpj ln xqlnplx od lf nmi qg odk mgi |r mgq eneorflf y
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(� ��� ��×����� ����������� ��� ��� �������� ������ ��� �������������� �� �;;6 � ���� ���

¿ÓÈ ��������� �� � �� ���� �� �� ������������� ���� ��� ��������������� � ���� ���� ����
�������������� ��� 6 ��� ���� �� ��� � � ��  ��� ��� �� �� � dd � R �� � ��� �;;�Z� 6 Å

(� ��?� �� ���� ���� �� � � ���� � ������� � ����� ���������� ��������� �� ��� ��������� ��� �
��� Z �� ��� �� � ��� ��� Z �� ���������� �� ����� ���� ��� ������ �� � ������ �� �����������
�� ��Ú���� � �� �� ���Ú � ��� ������ �� ��� ���������� ������� 6 Åá��� � �� ���� �;;�Z� 6 ���������� ��������� �� �_ �� � �� �� � ����� �� � ���� ��� �;;� 6
������� �� ��� ������ ���� ^� �� ��� ����Ú���� �  b� �� ����� ����� ��� Å 
� ����� ��?� �;;� 6 �
������ �  ��� � ��Ú���� �) ��_   b� � ¡¢£¢�¤¥¦§¡ ¨ §©ª§©« ¥¬ £¤� ¦¥©¥® §©¢¯ §° ¯§¡�©°�ª Å
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á¥ °¼® ¼ ½ � ¤¢¾� §©£¦¥ª¼¡�ª ¢ ©� ¦�¦�°�©£¢£§¥© ¬¥¦®¢£ ¬¥¦ ¡¥©£�³£¼¢¯ ª²©¢® §¡° §©
¿Àá ½ ¤§¡¤ Z ¨² ®�¢©° ¥¬ ¼ ª¢£� ¡¥©ª§£§¥©° ¥© ¡¥©£�³£ ¦�¬�¦�©£° Z �³¯§¡§£¯² ¡¤¢¦¢¡£�¦§��°
£¤� ®�¢©§©« ¥¬ ¢ °�©£�©¡� §© ¢ ª§°¡¥¼¦°� ¢° ¡¥©£�³£¼¢¯¯² ª��©ª�©£ ¥© £¤� ¦�¡�ª§©« ª§°;
¡¥¼¦°� ´ á¤§° ©� ¦�¦�°�©£¢£§¥© ¬¥¦® ¢£ ¢¯¯¥ ° ¼° £¥ ¥¾�¦¡¥®� ¢ °�¦§¥¼° ¦¥¨ ¯�® ¥¬ Á�¼¦£° Â
¦�¡¥©°£¦¼¡£§¥© ¥¬ Ã ¦¢£��¦ Â° ¦�¯¢£§¾� ®¥ª¢¯§£² §© ¿Àá Ä £¤� ®¥ª¢¯ ¥ �¦¢£¥¦ ½ ¢©¢¤¥¦§¡  §£¤§©
§£° ¦�°£¦§¡£¥¦ ¢¦«¼®�©£ ½ ¡¢© ©¥ ¨ � ¡¤¢¦¢¡£�¦§��ª ¢° ¡¥©£�³£¼¢¯¯² ª� �©ª�©£ ¼¥© £¤� ¬¢¡;
£¼¢¯ ¢©£�¡�ª�©£ ¡¥©£�³£ �°�� �³¢®¯� ��=6 ¥¬ Å�¡£§¥© � ´~6 ´ � ¥¦�¥¾�¦ ½ £¤� ¢©¢¯²°§° §®¦¥¾�°
¥¾�¦ ¨ ¥£¤ À¥¨ �¦£° Â ¢©ª Á�¼¦£° Â ¦�¡¥©°£¦¼¡£§¥©° ¥¬ Ã¦¢£��¦ Â° ]_b�Æ^Ç_ � ÈÉ�b^Æ� §© £¤¢£ ¨ ¥£¤
¥¬ £¤� ¡¥©£�³£ ª� �©ª�©£ ¢¦¢®�£�¦° Z £¤� � ÈÉ�b Ê��_ ¢©ª £¤� È]É_]^ËÌ �È�]Í_ Z ¡¢© ¨ �
¦�¦�°�©£�ª ¢£ £¤� ¿ÀÅ ¯�¾�¯ ´ á¤� °²©£¢¡£§¡ ¦�¦�°�©£¢£§¥© ¥¬ £¤� [¥¦ª�¦§©« °¥¼¦¡�\ §° §® ;
 ¥¦£¢©£ §© ¢¦£§¡¼¯¢¦ ¬¥¦ ª�¥©£§¡ ®¥ª¢¯§£² Z ¤§¡¤ � ª§ª ©¥£ ²�£ ª§°¡¼°° §© ª�£¢§¯ Z §©
¥¦ª�¦ £¥ ¨ � ¢¨¯� £¥ ¦�¦�°�©£ ¦�¯¢£§¾ §�¢£§¥© £¥ ¢ ª�¥©£§¡ ¡¥©£�³£ £¤¢£ §° �³ ¯§¡§£¯² §©£¦¥;
ª¼¡�ª  §£¤§© £¤� ª§°¡¥¼¦°� ¨² ¼°� ¥¬ ¢© ¢ª¾�¦¨ §¢¯ ¤¦¢°� ¢° §© � ´« ´ �;F¢ 6 ½ ¥¦ ¢© ¢££§£¼ª§©¢¯
¦�ª §¡¢£� ½ ¢° §© �;F¨ 6

�;F6 ¢ ´ � ¡¡¥¦ª§©« £¥ Á�¦®¢© £¢³ ¯¢ ½ � ¢³ ®¼°£ ¢² £¢³�° ¬¥¦ ¤§° ¡¢¦ ´
¨ ´ � ¢³ Â° ®¥£¤�¦ ¢©£° ¤§® £¥ ¨�¡¥® � ¢ ¬¢®¥¼° ¢¦£§°£ ´ �� ®¼°£ £¢?�  §¢©¥ ¯�°°¥©° ´

��¬¥¦� ½ §© a¤¢£�¦ � ½ � �¦� 6¡¥©°§ª�¦ §© ®¥¦� ª�£¤ £¤� ¢©¢¯²°§° ¥¬ ª§¾�¦°� ®¥ª¢¯ ¡¥©;
°£¦¼¡£§¥©° ½ ¢° £¤�¦� ¢¦� Ä �®¼¯£§ ¯� 6 ¦�¯¢£§¾� ¢©ª «¦¢ª�ª ®¥ª¢¯§£²½ ¡¥¼©£�¦¬¢¡£¼¢¯§£² ¢©ª
©¥©Z� §°£�® §¡ �ª�¥©£§¡6 ¡¥©ª§£§¥©¢¯° ½ §©¡¯¼ª§©« £¤�§¦  ¥£�©£§¢¯ £¥ �©«¢«� §© ®¥ª¢¯ °¼¨ ¥¦ª§;
©¢£§¥© ½ �  §¯¯ §© Å�¡£§¥© � ´� ¢©£§¡§¢£� £¤� ª§°¡¼°°§¥© ¥¬ °¥®� ° �¡§¢¯ ®¥ª¢¯ °¼¨ ¥¦ª§©¢£§¥©
¡¢°�° ½ £¥ §¯¯¼°£¦¢£� £¤� ®¥£§¾¢£§¥©° ¢©ª £¤� ¥¦? §©« ¥¬ £¤� ¢©¢¯²°§° � <¼°£ ¦�°�©£�ª ´
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Î ÏÐ ÑÒÓÔÕ Ö×ØÒÙÓÚÛÔÜÚÒÛ Ý ÒÙ ÞßÔÜ àÒ× áÔÛ ÔÛÓ áÔÛÛÒÜ ÓÒ Þ ÚÜß âãäåÖ
æ£ ç §¯¯ ¨ � ¼°�¬¼¯ ¬¥¦ ¢ ¨ �££�¦ ¼©ª�¦°£¢©ª§©« ¢©ª ¬¥¦ ¢ªª§£§¥©¢¯ ®¥£§¾¢£§¥© ¥¬ £¤� ¢©¢¯²°§° ç�
è ¼°£ ¦�°�©£�ª £¥ ª§°¡¼°° °¥®� ° �¡§¢¯ ¡¢°�° ¥¬ ®¥ª¢¯ °¼¨ ¥¦ª§©¢£§¥© ´ æ© ¢¦£§¡¼¯¢¦ ½ ç� ç §¯¯
§©¾�°£§«¢£� �³¢®¯�° ç¤�¦� ®¥ª¢¯ °¼¨ ¥¦ª §©¢£§¥© §° ]_béÆ^Ç_ £¥ ©�«¢£§¥© ¢©ª ©¥©Z¼©§¾�¦°¢¯¯²
ê¼¢©£§ë�ª ®¥ª¢¯ ¡¥©£�³£° ´

æ© Å�¡£§¥© � ´~ ç� ¤¢¾� ¡¤¢¦¢¡£�¦§��ª ®¥ª¢¯ °¼¨ ¥¦ª§©¢£§¥© ¢° ¢ ° �¡§¢¯ §©°£¢©¡� ¥¬ ]_béÆ^Ç_
ì ÈÉéb^Æí½ ç ¤�¦� £¤� [¦�¬�¦�©¡�\ ¡¥©£�³£ £¤¢£ ¦¥¾ §ª�° £¤� ®¥ª¢¯ ¨¢°� ¬¥¦ £¤� °¼¨ ¥¦ª §©¢£�ª
®¥ª¢¯ ¡¥©°£¦¼¡£§¥© §° §£°�¯¬ �°£¢¨ ¯§°¤�ª ¨² ®�¢©° ¥¬ ¢ ®¥ª¢¯¯² ê¼¢©£§ë�ª °�©£�©¡� ´ æ© ¥¼¦
¢©¢¯²°§° £¤§° ¡¥©£�³£¼¢¯ ª� �©ª�©¡² §° �°£¢¨ ¯§°¤�ª ¨² ¢©¢¤¥¦§¡ ¨ §©ª§©« ¥¬ £¤� ¡¥©£�³£
¦�¬�¦�©£ î ï £¤¢£ ¦�¦�°�©£° £¤� [§©¼£\ ¡¥©£�³£ ¬¥¦ £¤� °¼¨ ¥¦ª§©¢£�ª ®¥ª¢¯ ¡¥©°£¦¼¡£§¥©
£¥ £¤� ¡¥©£�³£ ¦�¬�¦�©£ £¤¢£ ¢©©¥£¢£�° £¤� ¦�°£¦§¡£¥¦ ¥¦ ©¼¡¯�¢¦ °¡¥ � ¥¬ £¤� [¢©£�¡�ª�©£\
®¥ª¢¯ ¡¥©°£¦¼¡£§¥© ´

ð� ç §¯¯ ©¥ç §¯¯¼°£¦¢£� §© ª�£¢§¯ ¤¥ç Z §© £¤� ¬¦¢®�ç¥¦ñ ç� §©£¦¥ ª¼¡�ª ¢¨¥¾� Z £¤§°
¢©¢¯²°§° ¢¡¡¥¼©£° ¬¥¦ ¾¢¦§¥¼° ñ §©ª° ¥¬ ®¥ª¢¯ °¼¨¥¦ª§©¢£§¥© ª¢£¢ ½ §© ¢¦£§¡¼ ¯¢¦ ç §£¤ £¤�
¦¥¨ ¯�® ¥¬ ¢©¢¤¥¦§¡ ¨ §©ª§©« £¥ ¦�¬�¦�©£° £¤¢£ ¢¦� [¯¥ ¡ñ�ª\ ç §£¤§© ©�«¢£�ª ¥¦ ®¥ª¢¯¯²
ê¼¢©£§ë�ª ¢©£�¡�ª�©£ ¡¥©£�³£° ´

a¥©°§ª�¦ � ´« ´ £¤� ¡¯¢°°§¡¢¯ �³¢®¯� òóôõ ´ ö«¢§© ç� ¼°� £¤� [§©§£§¢¯\ ¡¥©£�³£ ½ ¦�¦�°�©£�ª
¨² £¤� ¿ÀÅ ¢©©¥£¢£�ª ¨² ÷ ½ ¢° £¤� ¦�¬�¦¦�ª ¢¡¡¥®®¥ª¢£§¥© °§£� ¬¥¦ ©¥©Z¨¥¼©ª ¦�°¼ø
 ¥°§£§¥©° ´ ù¤� ë¦°£ °�©£�©¡� §©ª¼¡�° ¢© ¼ª¢£� ¡¥©ª§£§¥© ú ÄÄ ÷ û ü ï Z ç §£¤ ÷ ¢¡¡�°°§¨ ¯�
ç §£¤ §© ü £¥ °�¦¾� ¢° ¢ ¯¥ ¡¢¯¯² ¨ ¥¼©ª §©¼£ ¦�¬�¦�©£ ½ ¢©ª £¤� ®¥ª¢¯¯² ê¼¢©£§ë�ª °£¦¼¡£¼¦�
§° §©£¦¥ ª¼¡�ª ¢° ¢ ¡¥©ª§£§¥© ç §£¤§© ü ï ´ ö ° ¢¦«¼�ª ¢£ ¯�©«£¤ ½ £¤� ¢©¢¤¥¦§¡ ¦�¬�¦�©£ î ï £¤¢£
ë ¯¯° £¤� [§©¼£\ ¢¦«¼®�©£ ¥¬ £¤� ¦�°£¦§¡£¥¦ Â° ¼ª¢£� ¡¥©ª§£§¥© ç §¯¯ ¤¢¾� £¥ ¡¤¥¥°� °¥® �
¢¡¡�°°§¨ ¯� ¡¥©£�³£ ¦�¬�¦�©£ ´ ö¡¡¥¦ª§©« £¥ £¤� °�®¢©£§¡ ª�ë©§£§¥© ¥¬ ¢¡¡�°°§¨ §¯§£² òXôõ ÷ §°
¢¡¡�°°§¨ ¯� ¬¥¦ î ï §ý ÷ þ ÿ�� ò�� õ ¬¥¦ �¾�¦² °£¢£� �� ï � � � þ � òú õ´ ö ¡¡¥¦ª§©« £¥ òXXõ ¢©ª
òXó�õ ÷ ç §¯¯ ë«¼¦� ç §£¤§© £¤� ª¥® ¢§© ¥¬ °¼¡¤ � ½ ç¤§¯� ú ¢©ª 	 ç §¯¯ ©¥£ ´ ù¤� ¥©¯² ¡¥©£�³£
¦�¬�¦�©£ £¤¢£ §° ¢¡¡�°°§¨ ¯� ¬¥¦ ¢©¢¤¥¦§¡ ¨ §©ª§©« ¥¬ î ï §© òóôõ §° £¤�¦�¬¥¦� ÷ ´
�

ù¤� °�¡¥©ª °�©£�©¡� ¥¬ òóôõ §©£¦¥ ª¼¡�° ¢ ©�ç ¼ª¢£� ¡¥©ª§£§¥© 	 ÄÄ ú û ü ïï ò£¥«�£¤�¦
ç §£¤ §©£¦¥ ª¼¡§©« £¤� ©�ç ¦�¬�¦�©£ 	 §©£¥ £¤� ¼©§¾�¦°� ¥¬ ü õ½ ç §£¤ ¯¥ ¡¢¯ ¨ §©ª §©« £¥ ú ½ £¤�
[¥¼£¼£\ ¦�¬�¦�©£ ¥¬ £¤� ¦�¾ §¥¼° ¼ ª¢£� ¡¥©ª§£§¥© ´ ð ¤§¯� £¤§° ®¼°£ ¨ � ¤¢¦ªZç §¦�ª ¨² £¤�
°²©£¢³Z°�®¢©£§¡° §©£�¦¬¢¡� ½ ¯¥ ¡¢¯ ¨ §©ª§©« £¥ ú §° °£§¯¯ §© ¢¡¡¥¦ª¢©¡� ç §£¤ £¤� °�®¢©£§¡ ò¢©ª
¢¯°¥ £¤� °²©£¢¡£§¡õ ª�ë©§£§¥© ¥¬ ¢¡¡�°°§¨ §¯§£² ò°�� ¢¨ ¥¾�õ ´

ù¤� ¡¥©ª§£§¥©¢¯ §© £¤� °�¡¥©ª °�©£�©¡� ¢«¢§© §©£¦¥ ª¼¡�° ¢ ®¥ª¢¯¯² ê¼¢©£§ë�ª °£¦¼¡£¼¦�
§©£¥ ü ïï ½ ç ¤�¦� £¤� ¢©¢¤¥¦§¡ ¦�¬�¦�©£ î ïï ®¼°£ ¨ � ¨ ¥¼©ª £¥ °¥®� ¢¡¡�°°§¨ ¯� ¡¥©£�³£ ¦�¬�¦ø
�©£ ´ ð ¤§¯� §© £¤� ë¦°£ °�©£�©¡� î ï ç¢° ¨ ¥¼©ª £¥ £¤� ¦�¬�¦�©£ ÷ £¤¢£ ¦¥¾§ª�ª £¤� [§©¼£\
¢¦«¼®�©£ ¥¬ £¤� ¯¥ ¡¢¯ ¼ª¢£� ¡¥©ª§£§¥© ½ « §¾�© £¤¢£ £¤� ¦�¬�¦�©£° ú ï ¢©ª ú ïï ¢¦� ª�ë©�ª
ç §£¤ §© ü ï Z ¢©ª £¤¼° ¢¦� ª�ë©�ª §© £¤� ª¥®¢§© ¥¬ ¬¼©¡£§¥©° � ¢©ª � §© °£¢£�° ª�©¥£�ª ¨²
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¡¢£¼¦`ª ¨² «§¾§©« X«¦¢ª`ªY ®¥ª¢¯ ò¢ª õ¾`¦¨° ½ °¼¡¤ ¢° © ZÈÊéÊ\í½ ¢ °`®¢©£§¡° ¢° ¦¥¼«¤¯² §©ø
ª§¡¢£`ª §© ò^hõ Äiª ð` ¢°°¼® ` « £¥ ¢°°§«© ¢ ® `¢°¼¦` ¥¬ ¦¥¨¢¨§¯§£² £¥ ¢ «§¾`© °`£ ¥¬ ç¥¦¯ª° ´

f¥¦ ¥£¤`¦ ½ ©¥©¨«¦¢ª`ª ê¼¢©£§ë`¦° ¯§ñ` Ë [Í[��éZ]\í½ ì ]Ì¬ Æ©È��]Ê\í ¢©ª ]Ë ËÈ Íé� [½ ç` ¡¢©
°£§¡ñ ç §£¤ £¤` ¼°¼¢¯ «`©`¦¢¯§d`ª ê¼¢©£§ë`¦° STSO¥ ½ LH®S ¢©ª QH ò°`` Å`¡£§¥© c ´j ´�õ ½ ¥¦ ` ¯°`
ª`ë©` £¤`® ½ ¢©¢¯¥«¥¼°¯² £¥ ò^hõ ½ ¨² ®¢ñ§©« ¼°` ¥¬ ¢ ® `¢°¼¦` « ¥¬ ¦¥¨¢¨§¯§£² ò°`` ¨ ` ¯¥ç õ´

ò^hõ ¯¼¢©£° ò© ZÈÊéÊ\íõ � ± �² � ³ � Ä « ò´µ ò² õ ¶ ´µ ò³ õõ · « ò´µ ò² õõ ¸ ¹ó�º
Á§¾`© £¤¢£ §© ¥¼¦ ¢©¢¯²°§° ¥¬ ®¥ª¢¯¯² ê¼¢©£§ë`ª °£¦¼¡£¼¦`° ò°`` òhó«õõ £¤` ª`©¥£¢£§¥©°

¥¬ £¤` ¢©©¥£¢£§©« ¡¥©£`³£ ¦`¬`¦`©£° ¥¬ ¦`°£¦§¡£¥¦ ¢©ª °¡¥ ` ¢¦` ]ËÉ[© [ËÉ[ËÆ ¥¬ ¨ ¥£¤ £¤`
ê¼¢©£§ë¡¢£§¥©¢¯ ¬¥¦¡` ¥¬ £¤` ¥ `¦¢£¥¦ ¢©ª £¤` ©¥¦®¢¯¡² ¦`°£¦§¡£§¥© ¨ §© £¤¢£ £¤`² ª`©¥£`
£¤` ò¡¥©£`³£ ª` `©ª`©£õ §©£`©°§¥© ¥¬ £¤` ò¼ ª¢£`ªõ ¦`°£¦§¡£¥¦ ¢©ª °¡¥ ` ¿ÀÅ° ¨ ®¥ª¢¯
°¼¨ ¥¦ª §©¢£§¥© ¦` ¯¢£§¾` £¥ ®¥ª¢¯ °`©£`©¡`° ç §£¤ ©¥©¨¼©§¾`¦°¢¯ ê¼¢©£§ë`¦° ¡¢© ¨ ` ª`¢¯£ ç §£¤
§© ¢ ¾`¦² »`³ §¨ ¯` ç¢²´

æ© ò^óõ ½ ¬¥¦ §©°£¢©¡` ½ £¤` ë¦°£ ¡¥©ª§£§¥©¢¯ ç §¯¯ ê¼¢©£§¬² ¥¾`¦ X©¥¦®¢¯Y ç¥¦¯ª° ò¥¦ °£¢£`°õ
ç¤`¦` g ¢³ «¥ `° £¥ e¤§©¢ ½ ¢©ª £¤` ê¼¢©£§ë`ª ¡¥©ª§£§¥© ç §¯¯ ¨ ` ¾`¦§ë`ª §ý £¤¥°` ç¥¦¯ª° ç¤`¦`
¤` §© ¢ªª§£§¥© ¨¼²° ® ¢©² ¨¥¥ñ° ¢¦` ¢°°§«©`ª ¢ °¼¼ ¡§`©£¯² ¤ §«¤ ¦` ¯¢£§¾` ¦¥¨¢¨§¯§£²´i½ ù¤`
¡¥©£`³£ ¦`¬`¦`©£ ú ïï ½ ¤¥ç`¾`¦ ½ ç §¯¯ ª`©¥£` £¤` ò¡¥©£`³£ ª` `©ª`©£õ ]ËÆ[Ë�]ÈË ¥¬ £¤` °¡¥ `
¿ÀÅ ½ § ´` ´ ¢ °`£ ¥¬ °£¢£`° ç¤`¦` g ¢³ «¥`° £¥ e¤§©¢ ¢©ª ¨¼²° ®¢©² ¨¥¥ñ° ½ ç¤§¡¤ ¢¦` ËÈÆ¦`°£¦§¡£`ª £¥ X©¥¦®¢¯ ç¥¦¯ª°Y ´

ù¢ñ§©« £¤` °`¡¥©ª ®¥ª¢¯ ¡¥©°£¦¼¡£§¥© £¥ ¨ ` ¢©¢¤¥¦§¡ £¥ £¤` ¡¥©£`³£ ¦`¬`¦`©£ ú ïï ç §¯¯
¡¥©°£¦¢§© £¤` ¼©§¾`¦°¢¯ ê¼¢©£§ë¡¢£§¥© £¥ ¦¢©«` ¥¾`¦ ç¥¦¯ª° ç¤`¦` g ¢³ «¥ `° £¥ e¤§©¢ ¢©ª
~{vxywy{v �{s vo�qwy{v yv �¾¿� � ~{vuwsqyv wpo qvv{wqwyv� so�osovw {� wpo vo�qwox ztxqwo ~{vxywy{v v{w w{~{vwqyv q uwqwo wpqw yu wyox w{ wpo �{s|x {� orq|zqwy{v � ¡pyu yu yv q~~{sxqv~o � ywp qvqtp{sy~ so�osov~o w{ A �yv �y� w{ yvuwqvwyqwo wpo yvtzw ~{vwo�w so�osovw �{s wpo ztxqwo ~{vxywy{v � ywp yv À �� ��y� Á x{v Âw {�v q ~qs � �{ Á x{v Âw pqro w{ tqs3 yw �

Ã Ä Å
Ã ÆÆ ÇÈÉ ÊËÌÊÍ ÎÇÏ
Ä ÆÆ Ã Ð Ä�Ñ Ä� ÆÆ Ã Ð ÒÓÔÕ ÖÒ × ØÙÚ ÖÛ ÜÒ ×
Å ÆÆ Ä Ð Å�

Ñ Å � ÆÆ Ä � Ð ÝÔÞßàáØàâÔÕã ÖÛ ÜÒ ×
l; Áv wpo �{||{� yv� �o quuz� o wpo qs�z� ovwu ä å æ w{ �o xo�vox q~~{sxyv� w{ wpo rosy�~qwy{v ~{vxywy{vu�{s � {xq||} çzqvwy�ox uwsz~wzsou yv �¾¿�� � �yv~o èé �ä � qvx èé �æ � } yo|x wpo uowu {� �{s|xu t oswqyv yv� w{wpo uwqwou yv ä qvx æ � èé �ä � ê èé �æ � yu {� ~{zsuo oçzyrq|ovw w{ èé �æ � q~~{sxyv� w{ {zs xo�vywy{v {� � {xq|çzqvwy�~qwy{v � no � y|| voroswpo|ouu uwy~3 w{ wpo xo�vywy{v yv �ë¾� �l<¡po ~p{y~o {� wpo rq|zo �¿ì �{s í /(î¸îº$ yv �ë¾� yu çzywo qs� ywsqs}�



�j�
¨¼²° ®¢©² ¨¥¥ñ° ¨ ¨¼£ ©¥ç ¢«¢§© ç §£¤ ¬¼¦£¤`¦ ¦`°£¦§¡£§¥© £¥ £¤¥°` ç¥¦¯ª° £¤¢£ ¡¥¦¦`°¥©ª
£¥ ç¤¢£ §° ©¥¦®¢¯¯² £¤` ¡¢°` §© �=Í¬ ¢ °§£¼¢£§¥© òï ò� � � òú ïï ûü ïï õõ ½ ç¤`¦` � §© £¤` ª`©¥£¢£§¥©
¥¬ 	 õ ´ ù¤` ¡¥©ª§£§¥© ç §¯¯ ¨ ` ¾`¦§ë`ª §ý ¢¯¯ £¤` °£¢£`° �� ï � � ïï � §© £¤` ª`©¥£¢£§¥© ¥¬ ú ïï £¤¢£
 `¦£¢§© £¥ °¼¡¤ ©¥¦®¢¯ ç¥¦¯ª° `³£`©ª £¥ °£¢£`° �� ï � � ïï � £¤¢£ ¾`¦§¬² £¤` °¡¥ ` ¿ÀÅ ½ § ´` ´ £¤¢£
g ¢³ Â° ¬¦§`©ª° ç §¯¯ ¢ª® §¦` £¤` ¨¥¥ñ° ¤` ò¦¥¨¢¨¯² õ ç §¯¯ ¨¼² §¬ ¤` «¥ `° £¥ e¤§©¢ ´

ò^óõ æ¬ g ¢³ «¥ `° £¥ e¤§©¢ ½ ¤` ¦¥¨¢¨¯² ç §¯¯ ¨¼² ® ¢©² ¨¥¥ñ° ´
ð §° ¬¦§`©ª° ç §¯¯ ¢ª® §¦` £¤`® ´µ � ¶
µ �� · �·¸ñ ,·- �' .�¸ ,�-
� �� µ �

�� ��� 1 �1 � � µ
�� �� 1 � � �{»w{ �� �~� 44554455ò8óôõôö9 � �� �� � � � ÷�qv} »�{{3u �
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¶ �� � �
¶ � ¶ �� 1 ��1 �� � ���¶ � �� 1 �� � 4455445567689 ¶ �� �� ¶ � � ø�syovxu»{� �ø �� �qx� yso �

ø �÷
�

ö ® ùú` ûüý`ú`°ýûü« þÿ°` û° ò^^õ ´ ð`ú` ý�` ë ú°ý °`üý`üþ` �ù°ý° ÿ ® ù�ÿ ¯ ê¼ÿüýûë`ú ý�ÿý û°
ÿ°°û�ü`� ý�` � `ÿüûü� ù � QH ´ æ ´` ´ �ùú ÿ �� � ù��û��` çùú ��� òùú �ûý¼ÿýûùü �õ ç�`ú` g ÿ³ �ù `� ýù
e� ûüÿ òÿü� ç�`ú` ý� ûü�� `¾ù �¾` ÿ� û� ÿ��¼� `� ýù � ` ý�` üùú� ÿ � þù¼ú�` ù � `¾`üý�õ ½ ý�`ú`
ç û�� � ` ËÈ `³ ý`ü�`� �ûý¼ÿýûùü ç�`ú` g ÿ³ ç û�� �¼² � ÿü² � ùùñ � ´ æü ý� û� þÿ�` ý�` �`þùü�
ÿú�¼� `üý ù � ý�` ú` �ÿýûùüÿ � ê¼ÿüýûë`ú QH û� ú`ê¼ ûú`� ýù � ` ý�` `��ý² �`ý ½ û� ý�` þùü� ûýûùü
û� ýù � ` ¾`úûë`� ´ æ� ý�` �`üùýÿýûùü ù � úï ÿü� úïï ç`ú` �`ëü`� ûü ý`ú�� ù � ý�` �`ý� ² � ³
ù � ý�` ú` �ÿýûùüÿ � ê¼ÿüýûë`ú ½ ûý çù¼ �� üùý � ` � ù�� û��` ýù ú`�`ú ýù úïï ýù `�ýÿ��û�� ÿ � ù�ÿ ��¼� ùú� ûüÿýûùü ú`ÿ� ûü� Ä ú ïï çù¼ �� �`üùý` ý�` `��ý² �`ý ´ ö þþùú� ûü� ýù ù¼ú �[ìéËÆ]Í �`ëüûýûùü
ù � ÿþþ`��û� û�ûý² ý�`ü ½ ÿüÿ��ùúûþ ú`�`ú`üþ` ýù 	 çù¼ �� üùý � ` �ù��û��` ´i
�`ý ½ � ûüþ` ûü òhó� õ ç` þ�ù�` ýù �`ý ý�` ÿüüùýÿýûü� ú`�`ú`üý� úï ÿü� úïï �`üùý` ý�` òþùüý`³ý�`� `ü�`üýõ ûüý`ü�ûùü ù � ý�` ¿ÀÅ� ý�`² ÿüüùýÿý` ½ ú ïï ç û�� �`üùý` �ýÿý`� �� ï � � ïï � ç�`ú` � ï�ù `� ËÈÆ � ` �ùü� ýù ý�` �`ý ù � Xüùú� ÿ �Y çùú ��� ï ò� � � ò÷ û ü ïõõ ç�`ú` g ÿ³ �ù `� ýù e� ûüÿ ½�¼ý úÿý�`ú ýù ý�ù�` ê¼ ûý` éÊËÈZìé \ çùú ��� � ï ½ ç�`ú` g ÿ³ �ù `� ýù e� ûüÿ ÿü� ÿ�ÿûü�ý ÿ ��
ú`ÿ�ùü � ]\ \ Ê=í ÊÈÈa� �` û� ¼üÿ��` ýù ú`ÿ� ´ ö þþùú� ûü� ýù ý�` �`þùü� � ù�ÿ � ê¼ÿüýûëþÿýûùü ½
ý�`ü ½ ûü é \ \ ù � �¼þ� ÿ�üùú� ÿ � çùú ��� ¨ ÿ�ÿûü �¼úý�`ú ú`�ýúûþý`� ýù ÿ �¼��`ý ù � ý�ù�` ç�`ú`
ý� ûü�� `¾ù �¾` ÿ� ²ù¼ çù¼ �� üùú� ÿ ��² `³� `þý ¨ ûý ç û�� � ` ý�` þÿ�` ý�ÿý �` �ù`�ü Âý ú`ÿ� Æ¬[ì´i


eÿ�`� ù � � ù�ÿ � �¼�ùú� ûüÿýûùü ú` �ÿýû¾` ýù ý�` �þù� ` ÿú�¼� `üý ù � ý�` ê¼ÿüýûë`ú QH ÿú` ê¼ ûý`�û� û�ÿú ýù þÿ�`� ù � � ù�ÿ � �¼� ùú� ûüÿýûùü ú` �ÿýû¾` ýù ÿ �û���` ü`�ÿýûùü þùüý`³ ý � û�þ¼��`�
ûü ò^k õ ´ ð �ÿý � ûý`ú� û� ý�ÿý ûü ý�` �ÿýý`ú þÿ�`� ý�` �¼� ùú� ûüÿý`� � ù�ÿ � ê¼ÿüýûëþÿýûùü
û� þùü�ýúÿûü`� ýù úÿü�` ù¾`ú ÍÈ=ËÆ[Z� éÍÆ=é \ çùú ����ýÿý`� ½ ç� û�` ûü ý�` �ú`�`üý þÿ�` ý�`

l� Áv wp yu sout o~w q u}vwq~wy~ xo�vywy{v �{s q~~ouuy� y|yw} � q} �o �oq3os wpqv wpo uo� qvwy~ v{wy{v {� q~~ouuy»�y|yw} � yv q �z ||} tso~yuo sotsouovwqwy{v �o pqro w{ yvws{xz~o q so�osovw � yv wpo zvyrosuo {� wpo vo�qwox ���yv �ëë� � w{�owpos � ywp qv oçzqwy{v ~{vxywy{v � � � � �{ � �zuw �o xo�vox yv wpo x{� qyv {� qv} uwqwo �� �� å ��wpqw yu w{ rosy�} wp yu ~{vxywy{v � ¡po xyu~zuuy{v up{� u wpqw � ywp u|y�pw|} xyuwyv~w rosy�~qwy{v ~{vxywy{vu wpyuyu v{w vo~ouuqsy|} ovuzsox �} q u}vwq~wy~ xo�vywy{v {� q~~ouuy�y|yw}�l�¡poso � y�pw � o � ysq~z |{zu �{s|xu �poso po |oqsvu ¢pyvouo � ywp yv {vo xq}� �py~p qso sz |ox {zw �} wpov{s� q|yw} quuz�twy{v �



�jh
ê¼ÿüýûë þÿýûùü û� þùü �ýúÿûü`� ýù çùú ��� ý�ÿý ÿú` ûü �ù� ` ú`�� `þý éÊËÈZìé \ çùú ��� ç�`ú`
g ÿ³ û� �ùûü� ýù e� ûüÿ ´

ò^^õ æ� gÿ³ �ù `� ýù e� ûüÿ ½ ûü üù þÿ�` ç û�� �` �¼² � ÿü² �ùùñ � ´
ð` çù¼ �� üùý ú`ÿ� ý�`� ´µ � ¶
µ �� · �·¸ñ ,·- �' .�¸ ,�-
� �� µ �

�� ��� 1 �1 � � µ
�� �� 1 � � �{»w{ �� �~� 44554455�ó � �� �� � � � ÷�qv} »�{{3u �
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¶ �� � �
¶ � ¶ �� 1 ��1 �� � ���¶ � �� 1 �� � 4455445567689 ¶ �� �� ¶ � � Á

� Á �� ¶ � � soqx �� �÷
�

f ûüÿ ��²½ ûý û� �úù¼��ý ù¼ý �² ò^ôÿ¨� õ ý�ÿý � ùý� ý²� `� ù � � ù�ÿ � �¼� ùú� ûüÿýûùü ç` þùü�û�ø
`ú`� üùç ¨ � ù�ÿ � �¼�ùú� ûüÿýûùü ú` �ÿýû¾` ýù ü`�ÿýûùü ½ ÿü� ú` �ÿýû¾` ýù ý�` �þù� ` ÿú�¼� `üý
ù � ÿ � ù�ÿ � ê¼ÿüýûë`ú QH ¨ þÿü ÿ ��ù � ` þùü�ýú¼`� ç ûý� ÿü `³��ûþûý ÿüý`þ`�`üý þ �ÿ¼�` ûü ý�`� ù�ÿ ��² �¼� ùú� ûüÿý`� �`üý`üþ` ½ ç� ûþ� þùüýúÿ� ûþý� ý�` X`��ý² ú`�ýúûþýùú þùü�ýúÿûüýY ý�ÿý
eùú� �ûü ò�ôôk� Ä�j ½�k õ `�ýÿ��û��`� ùü ý�` �ÿ�û� ù � fú`üþ� �ÿýÿ ´ii

ò^ôõ ÿ ´ gÿ³ � û�ü Âý �¼² � ùùñ � ç�`ü �` ç`üý ýù e� ûüÿ ´
æ� �` �ÿ� �úù¼��ý ý�`� �ÿþñ ½ �` çù¼ �� üùý �ÿ¾` � ``ü ÿ��` ýù ú`ÿ� ý�`� ´

� ´ æ� gÿ³ �ù`� ýù e� ûüÿ ½ ûü üù þÿ�` ç û�� �` �¼² � ÿü² �ùùñ � ´
æ� �` �úù¼��ý ý�`� �ÿþñ ½ �` çù¼ �� üùý � ` ÿ��` ýù ú`ÿ� ý�`� ´

ù�` �û� û�ÿúûý² ý�ÿý ûü ù¼ú ÿüÿ �² �û� ÿúû�`� �ùú ý�`�` � ûý`ú`üý þÿ�`� ù � � ù�ÿ � �¼� ùú� ûüÿýûùü
ú` �ÿýû¾` ýù Xü`�ÿýû¾`Y þùüý`³ ý� û� þùúúù� ùúÿý`� �² ý�` �ÿþý ý�ÿý � ù�ÿ � �¼� ùú� ûüÿýûùü ú` �ÿýû¾`
ýù ý�` �þù� ` ÿú�¼� `üý ù � ý�` ê¼ÿüýûë`ú QH û� þùü�ýúÿûü`� ýù �= Ê� =ËÍÆ]Ç[ � ùù� òþù��ÿú` ýù
ò^^õ ò^ôõõ ½ è ¼ �ý ÿ� � ù�ÿ � �¼�ùú� ûüÿýûùü ú` �ÿýû¾` ýù ÿ ü`�ÿýûùü þùüý`³ ý ò�`` ò^k õ ¾ � ´ ò^�õõ ´

òô_ õ ÿ ´ æ� gÿ³ �ù`� ýù e� ûüÿ ½ ûü üù þÿ�` ç û�� �` �¼² � ÿü² �ùùñ � ´
± ð` ç û�� üùý ú`ÿ� ý�`� ´

ll¢{s�|yv Âu ~|qy� yu wpqw yv ~quou {� � {xq| uz�{sxyvqwy{v w{ vo�qwyro ~{vwo�wu � ��o �{xo xz ~qu ~{vwsqyso���y� wpo uz�{sxyvqwox uovwov~o x{ou v{w uztt{sw qv {rosw souwsy~wyro ~|qzuo �yy� � zv|ouu t{uwt{vox � qu yv �yyy� �Áw yu ysso|orqvw � qu yvxy~qwox �} wpo ~{vwsquw � ow�oov �yyy� qvx �yr � �powpos wpo souwsy~wyro ~|qzuo ywuo|� p{uwuqv qvqtp{s w{ � o �{zvx �} �{xq| uz�{sxyvqwy{v �¢{s�|yv ������ ��� ��� �� �
�y� �oqv v Âq tqu xo r{ywzso � �� ¸�* º+ �¸* �(��/¸./+� ¹ o | Âqzsqyu rzo �
�yy� � yosso v Âq tqu xo r{ywzso � � Ây| � | Âqrqyw tsyuo qz¹{zsx Âpzy � �o||o v{zu qzsqyw �ow �o zwy|o �
�yyy� � yosso v Âq tqu xo r{ywzso � �o | Âqzsqyu ~{vxzywo � uy u{v t  oso qrqyw q~~otw �o �
�yr � � yosso v Âq tqu xo r{ywzso � � Ây| qrqyw oz u{v tos� yu xo ~{vxzyso � y| � | Âqzsqyw tsyuo �

¡po o�q�t|ou yv �ë�� y||zuwsqwo wpqw yv !v�|yup " qu yv �os� qv " wp yu ~{vuwsqyvw yu v{w rq|yx �
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� ´ æ� gÿ³ �ù`� ýù e� ûüÿ ½ ûü üù þÿ�` ç û�� �` �¼² � ÿü² �ùùñ � ´

± æ� �` �úûü�� ý�`� �ÿþñ ½ �` ç û�� üùý � ` ÿ��` ýù ú`ÿ� ý�`� ´
#² þùüýúÿ�ý ½ ùüþ` � ù�ÿ � �¼� ùú� ûüÿýûùü þÿü � ` ¼ü�`ú�ýù ù� ýù � ` ú` �ÿýû¾` ùü �² ýù ý�`

Z[�ÆZ]ÍÆÈZ ÿú�¼� `üý ù � ý�` � ù�ÿ � ê¼ÿüýûë`ú QH ½ ÿ� ûü òô �õ ½ ûü� ûþÿýû¾` � ùù� û� ëü` ´
òô �õ æ� gÿ³ �ù `� ýù e� ûüÿ ½ ûü üù þÿ�` ç û�� �` �¼² ÿ �ùùñ ´ ð` ç û�� òùü �² õ �¼² þ�ù��ýûþñ� ´µ � ¶

µ �� · �·¸ñ ,·- �' .�¸ ,�-
� �� µ �

�� ��� 1 �1 � � µ
�� �� 1 � � �{»w{ �� �~� 44554455�ó � �� �� � � � ÷�{{3u �÷

��z} �� �÷
�

¶ �� � �
¶ � ¶ �� 1 ��1 �� � ��¶ � �� 1 �� � 4455445567689 ¶ �� �� ¶ � � $~p{tuwy~3u �$ ��z} �� �$ �

ù�` ê¼`�ýûùü û� üùç ç�`ý�`ú �ùú ý�` � ú`�`üý þÿ�`� ç` þÿü � û���² þÿúú² ù¾`ú ù¼ú `ÿú �û`ú�²� ùý�`�û� ý�ÿý �ùú � ù�ÿ �� ûü ]ËÉ]ÍéÆ]Ç[ � ùù� ý�` þùüý`³ ý ú`�`ú`üý ý�ÿý ÿüüùýÿý`� ý�`
ú`�ýúûþýùú ÿú�¼� `üý �¼�ý þùüýÿûü ÿ �ýÿý` ý�ÿý û� ýû`� ýù ý�` çùú �� ù � `¾ÿ �¼ÿýûùü ´

æ� ç` ÿ��¼� ` ¨ ÿ� ç` ç û�� �ù �ÿý`ú ùü ¨ ý�ÿý ç ûý� ]ËÉ]ÍéÆ]Ç[ þùü� ûýûùüÿ �� ý�` üùú� ÿ �þ²�` �`þýûùü �¼üþýûùü % ç û�� � ` þ`üý`ú`� ½i� û ´` ´ ý�` çùú �� ù � `¾ÿ �¼ÿýûùü � ç û�� ë�¼ú` ç ûý� ûü ý�`�`ý ù � Xüùú� ÿ � çùú ���Y ý�ÿý ¾`úû�² ý�` þùü� ûýûùüÿ � Â� ÿüý`þ`�`üý ò� þ ï ò� � � òî ï û ü ïõõõ ½
ý�`ü ý�` �`üùýÿýûùü ù � ý�` ÿüüùýÿýûü� ú`�`ú`üý ù � ý�` ú`�ýúûþýùú ç û�� þùüýÿûü ÿ �ýÿý` ý�ÿý û�
ýû`� ýù ý�` `¾ÿ �¼ÿýûùü çùú �� ½ ÿü� ù¼ú çùúñ ûü� �²� ùý�`�û� û� þùüë ú� `� �² ý�` �ú`�`üý �ÿýÿ Ä

æ� ý�` �`ý ù � üùú� ÿ � çùú ��� ý�ÿý � ÿñ` ¼� ý�` ê¼ÿüýûëþÿýûùüÿ � �ù� ÿûü ûüþ �¼�`� ý�` çùú ��
ù � `¾ÿ �¼ÿýûùü ½ ý�`ü � ù�ÿ � �¼�ùú� ûüÿýûùü ú` �ÿýû¾` ýù ý�` þùüý`³ý ú`�`ú`üý ý�ÿý ÿüüùýÿý`� ý�`
�ÍÈ© [ ÿú�¼� `üý ù � ý�` ê¼ÿüýûë`ú QH þÿü ùü �² ûü¾ù �¾` ê¼ÿüýûëþÿýûùü ù¾`ú ÿ �`ý ù � çùú ���
ý�ÿý �ù`� üùý ûüþ �¼�` ý�` çùú �� ù � `¾ÿ �¼ÿýûùü ½ �¼þ� ý�ÿý � ù�ÿ � �¼� ùú� ûüÿýûùü ç û�� ùü �² � `�ûþ`ü �`� û� ý�` �¼� ùú� ûüÿý` �`üý`üþ` û� ûü �=Ê� =ËÍÆ]Ç[ � ùù� ò�`` ò^^õ ¾ � ´ òô_ õõ ´#² þùüýúÿ�ý ½ û� � ù�ÿ � �¼� ùú� ûüÿýûùü û� ú` �ÿýû¾` ýù ý�` Z[� ÆZ]ÍÆÈZ ÿú�¼� `üý ù � ý�` ûü� ûþÿýû¾`
þùü� ûýûùüÿ � �`ÿ�`� �² ý�` ê¼ÿüýûë`ú QH ½ ý�` çùú �� ù � `¾ÿ �¼ÿýûùü ç û�� ë�¼ú` ç ûý� ûü ý�`�`üùýÿýûùü ù � ý�` ÿüý`þ`�`üý Â� ÿüüùýÿýûü� ú`�`ú`üý ½ ÿü� � ù�ÿ � �¼� ùú� ûüÿýûùü û� �ûþ`ü�`�
ç ûý� ûü� ûþÿýû¾` � ùù� ½ ÿ� �úù¼��ý ù¼ý �² òô �õ ´

C DE DC &'S KSW PVJK ® SJQPQU H ( ®HIJK ¦MJQRP§SOL JQI VHQLROJPQRL HQ ®HHI
ö � þÿü � ` �``ü �úù� òôcõ ½ � `�û�`� ]Ë ËÈ Íé�[ ý�`ú` ÿú` ùý�`ú � ù�ÿ � ù� `úÿýùú� ½ �¼þ� ÿ� =Ë \]a [\íûü òôc� õ ½ ç� ûþ� û� ç`ÿñ`ú ý�ÿü ý�` ê¼ÿüýûë`ú QH ½ ÿü� ç� ûþ� �``�� ýù ú`ê¼ ûú` �¼� è ¼üþýû¾`� ùù� ûü ùú�`ú ýù ÿ ��ùç ý�` �ù ��ùç ûü� �`üý`üþ` ýù `ü�ÿ�` ûü � ù�ÿ � �¼� ùú� ûüÿýûùü ´�`ý ½ ç ûý� =Ë \]a [\í ý�` �`þùü� ÿú�¼� `üý ù � ý�` ê¼ÿüýûë`ú ú` �ÿýûùü ç û�� üùý � ` ý�` `�� ý²

l��zw � �{ ||{� yv� ) {ssoqz ����*� � �o � y|| �(� quuz� o wpo v{s� q|~} uo|o~wy{v �zv~wy{v + w{ � o ~ovwosox yv�ovosq| �uoo ¢pqtwos ì� �



�j^
�`ý ´ ù�¼� ½ ý�`ú` ç û�� � ` �ù� ` Xüùú� ÿ �Y çùú ��� ý�ÿý ¾`úû�² ý�` �þù� ` ¿ÀÅ ¨ ÿü� ÿ� ùü�
ý�`� ½ � ùý`üýûÿ ��²½ ý�` çùú �� ù � `¾ÿ �¼ÿýûùü ´ ù�` þùü �ýúÿûüý ùü �¼�è ¼üþýû¾` � ùù� ç ûý� � ù�ÿ ��¼� ùú� ûüÿýûùü ú` �ÿýû¾` ýù ý�` �þù� ` ÿú�¼� `üý ûü òôc� õ û� ý�`ú`�ùú` üùý �úù¼��ý ù¼ý �² ù¼ú
çùúñ ûü� �²� ùý�`�û� ´

òôcõ ÿ ´ æ� gÿ³ �ù`� ýù e� ûüÿ ½ �` òË [Í[��éZ]\íõ ç û�� �¼² ÿ � ùùñ ´
ð` ç û�� �ÿ¾` ÿ �ÿú� ýû� ` ú`ÿ� ûü� ûý ´

� ´ æ� gÿ³ �ù`� ýù e� ûüÿ ½ �` © ZÈÊéÊ\í ç û�� �¼² ÿ � ùùñ ´
ð` ç û�� �ÿ¾` ÿ �ÿú� ýû� ` ú`ÿ� ûü� ûý ´

þ ´ æ� gÿ³ �ù`� ýù e� ûüÿ ½ �` ì ]Ì¬ Æ ]Æ ,� © È��]Ê\[ Æ¬éÆ ¬[ � ]\ \ �¼² ÿ � ùùñ ´
ð` ç û�� �ÿ¾` ÿ �ÿú� ýû� ` ú`ÿ� ûü� ûý ´

� ´ æ� gÿ³ �ù`� ýù e� ûüÿ ½ ]Æ ,� =Ë \]a [\í Æ¬éÆ �` ç û�� �¼² ÿ � ùùñ ´
û ´ ± ð` ç û�� �ÿ¾` ÿ �ÿú� ýû� ` ú`ÿ� ûü� ûý ´
ûû ´ ð` çù¼ �� �ÿ¾` ÿ �ÿú� ýû� ` ú`ÿ� ûü� ûý ´

` ´ æ� gÿ³ �ù`� ýù e� ûüÿ ½ ]Ë ËÈ Íé�[ ç û�� �` �¼² ÿ � ùùñ ´
û ´ ± ð` ç û�� �ÿ¾` ÿ �ÿú� ýû� ` ú`ÿ� ûü� ûý ´
ûû ´ ð` çù¼ �� �ÿ¾` ÿ �ÿú� ýû� ` ú`ÿ� ûü� ûý ´

öý ë ú�ý � û��ý ùü` þù¼ �� ý� ûüñ ù � ÿ þùü�ýúÿûüý ý�ÿý ú`�ýúûþý� ý�` ¼�` ù � �¼�è ¼üþýû¾` � ùù�
ýù þÿ�`� ç�`ú` � ù�ÿ � �¼� ùú� ûüÿýûùü û� ú` �ÿýû¾` ýù ÿ ú`�`ú`üý ú ý�ÿý X� ûþñ� ù¼ýY ÿ �¼��`ý ù �
çùú ��� ´µ ò² õ ¶ ´µ ò³ õ ý�ÿý û� ÿ�� û�ü`� ÿ ê¼ ûý` �ùç �úù�ÿ� û�ûý² òú` �ÿýû¾` ýù ý�` �úù�ÿ� û�ûý²
« ò´µ ò² õõõ ½ ç�`ú` ´µ ò² õ þùúú`�� ùü�� ýù ý�` �`ý ù � Xüùú� ÿ �Y ²¨çùú ��� � ûþñ`� ù¼ý �² ý�`
üùú� ÿ �þ² �` �`þýûùü �¼üþýûùü ò�`` �`ëüûýûùü ù � Í� ûü òôjõõ Ä ö þþùú� ûü� ýù ý�` ý`üýÿýû¾` �`ëüûø
ýûùü� � û¾`ü ûü òôjõ ½ ý� û� çù¼ �� ÿ���² ýù =Ë \]a [\í ÿü� ËÈ½ ç� û�` �ùú ©È��]Ê\í ûý û� üùý `³þ �¼�`�
ý�ÿý ý�` �úù�ÿ� û�ûý² « ò´µ ò² õ ¶ ´µ ò³ õõ · « ò´µ ò² õõ ú`ÿþ�`� ÿ � û�� ¾ÿ �¼` ´

òôjõ ÿ ´ ¯¼ÿüý° òË [Í[��éZ]\íõ � ± �² � ³ � Ä « ò´µ ò² õ ¶ ´µ ò³ õõ · « ò´µ ò² õõ � �º
� ´ ¯¼ÿüý° ò© ZÈÊéÊ\íõ � ± �² � ³ � Ä « ò´µ ò² õ ¶ ´µ ò³ õõ · « ò´µ ò² õõ ¸ ¹ó�º
þ ´ ¯¼ÿüý° ò©È��]Ê\íõ � ± �² � ³ � Ä « ò´µ ò² õ ¶ ´µ ò³ õõ · « ò´µ ò² õõ ¸ _º
� ´ ¯¼ÿüý° ò=Ë \]a [\íõ � ± �² � ³ � Ä « ò´µ ò² õ ¶ ´µ ò³ õõ · « ò´µ ò² õõ - ¹c�º
` ´ ¯¼ÿüý° òËÈõ � ± �² � ³ � Ä « ò´µ ò² õ ¶ ´µ ò³ õõ · « ò´µ ò² õõ � _º

ç�`ú` ´µ ý�` ÍÈËÆ[. Æ �[Æ ù � ÿ �`ý ù � �ýÿý`� / Ä ´µ ò/ õ � ±� ï Ä ò0� ï õ �� ï � � � þ / º ´
ð` þù¼ �� ÿú�¼` ý�ÿý ý� û� þùü�ýúÿûüý ÿ ��ù þù¾`ú� þÿ�`� ù � � ù�ÿ � �¼� ùú� ûüÿýûùü ú` �ÿýû¾`

ýù � û���` ü`�ÿýûùü ½ �² ÿ��û�üûü� ý�` �úù�ÿ� û�ûý² _ ýù « ò´µ ò² õ ¶ ´µ ò³ õõ · « ò´µ ò² õõ �ùú ý�`
ü`�ÿýûùü þùü� ûýûùü 1 ú ÄÄ ÷ û ü ï ½ ç ûý� ² ý�` �`üùýÿýûùü ù � ÷ ÿü� ³ ý�` �`ý ù � �ýÿý`��`üùý`� �² ÷ ý�ÿý þÿü � ` `³ ý`ü�`� ýù �ýÿý`� ûü ý�` �`üùýÿýûùü ù � ú ´i� æ ´` ´ ç` þù¼ �� ý¼úü
þùüý`³ý �`� `ü�`üý ü`�ÿýûùü ûüýù ÿ �`ü`úÿ �ûd`� ê¼ÿüýûë`ú QH ÿ� ûü òôj` õ ´

l@n pqw xy2osu wpov so|qwyro w{ ���o� yu wpo � yuuyv� souwsy~wy{v w{ �v{s� q|� �{s|xu �



�jô
#¼ý ý�`ú` �``� ýù � ` ùý�`ú �ÿþýùú� ý�ÿý ûü»¼`üþ` ý�` þ�ùûþ` ù � ûü� ûþÿýû¾` ¾� ´ �¼� è ¼üþýû¾`� ùù� �ùú � ù�ÿ � �¼� ùú� ûüÿýûùü ú` �ÿýû¾` ýù üùü¨¼üû¾`ú�ÿ ��² ê¼ÿüýûë`� � ù�ÿ � þùüý`³ý� ´
eùü �û�`ú ë ú�ý ý�` þùüýúÿ�ýûü� �ÿûú ûü òôk õ ½ ç ûý� ý�` � ù�ÿ � `³�ú`��ûùü Æ¬[Z[ ]� é �\]Ì¬ ÆÍ¬éËÍ[ Æ¬éÆ½ ç� ûþ� �ú`�¼� ÿ��² �`üùý`� ý�` �ÿ� ` ú` �ÿýûùüÿ � � `ÿüûü� ý�ÿý ç` ÿ��û�ü`� ýù

MQKP3SK¥ ûü òôj� õ ½ ÿü� ç� ûþ� ÿ��û�ü � ÿ ê¼ ûý` �ùç ú` �ÿýû¾` �úù�ÿ� û�ûý4 ýù ý�` çùú ��� ý�ÿý
¾`úû�4 � ùý� ú`�ýúûþýùú ÿü� �þù� ` ÿú�¼� `üý 5 fùú òôkÿ õ � ù�ÿ � �¼� ùú� ûüÿýûùü ç ûý� ûü� ûþÿýû¾`� ùù� û� ëü` ½ ç� û�` ÿ�� ûýûùü ù � ÈË \í ûü òôk� õ � ÿñ`� ûü� ûþÿýû¾` þùüýûü¼ÿýûùü úÿý�`ú ù�� 56 úù¾ û�`� ý�` ÿ�� ûýûùü ù � ÈË \í �ù`�ü Âý þ�ÿü�` ý�` �`üùýÿýûùüÿ � � `ÿüûü� ù � ý�` þù���`7
ê¼ÿüýûë`ú òýù `7�ú`�� ûüþú`ÿ�`� ú` �ÿýû¾` �úù�ÿ� û�ûý4 õ ½ ý� û� þùüýúÿ�ý �``�� ýù ûü� ûþÿý` ý�ÿý
ý�` þ�ùûþ` ù � ûü� ûþÿýû¾` ¾ � 5 �¼� è ¼üþýû¾` � ùù� û� üùý �`ý`ú� ûü`� �ù �` �4 �4 ÿ �ùç ú` �ÿýû¾`�úù�ÿ� û�ûý4 ù � ý�` ü¼þ �`ÿú �þù� ` ú` �ÿýû¾` ýù ý�` ú`�ýúûþýùú ÿú�¼� `üý 5 Åù� ` ÿ�� ûýûùüÿ � �ÿþýùú
þù� `� ûü ½ ç� ûþ� ûüý¼ ûýû¾` �4 þù� `� �ùçü ýù �ù� ` ñ ûü� ù � X� `ú�� `þýû¾`Y ùú X� ù �ÿúûý4Y 5

òôk õ ÿ 5 æ� gÿ7 �ù`� ýù e� ûüÿ ½ ý�`ú` Â� ÿ ��û��ý þ�ÿüþ` ý�ÿý �` ç û�� �¼4 �ùùñ � 5
æ� �` � û¾`� ý�`� ýù � û� �úû`ü�� ½ ý�`4 ç û�� ÿ�� ûú` ý�`� 5

� 5 æ� gÿ7 �ù`� ýù e� ûüÿ ½ ý�`ú` Â� ùü �4 ÿ ��û��ý þ�ÿüþ` ý�ÿý �` ç û�� �¼4 ÿ �ùùñ 58 æ� �` ç û�� � û¾` ý�`� ýù � û� �úû`ü�� ½ ý�`4 ç û�� ÿ�� ûú` ý�`� 5
ð` çù¼ �� üùý � ` ÿ��` ýù ú`ÿ� ûý 5

öüùý�`ú þùüýúÿ�ýûü� �ÿûú û� òô�õ ÿü� òôhõ 5 ù�` ë ú�ý �`üý`üþ`� � ûý`ú ùü �4 ç úý 5 ý�` ê¼ÿüýûë`ú
ý�ÿý �ù�ý� ý�` � ù�ÿ � þùü�ýú¼þýûùü Ä [� ]� Æ � [Ë ]Ì � é¬Z�Í¬[]Ë \]Í¬ òý�`ú` û� ÿ �ùç �úù�ÿ� û�ûý4 õ
¾ � 5 [� Ì ]ÊÆ []Ë [ Ì [Z]ËÌ [ 9¬éËÍ[ òý�`ú` û� ÿ ��û��ý þ�ÿüþ` õ 5 ð` ýÿñ` ûý ý�ÿý ý�`�` ýçù �`7 ûþÿ ��ùú�� �`üùý` ý�` ¾`ú4 �ÿ� ` ú` �ÿýûùüÿ � ê¼ÿüýûë`ú ½ þùúú`�� ùü� ûü� ýù =Ë \]a [\í ûü òôj� õ 5 #¼ý
ÿ�ÿûü ý�`�` � ûý`ú`üý �`7 ûþÿ � �ùú�� ù � ý�` ê¼ÿüýûë`ú� �`ý`ú� ûü` ÿ þ �`ÿú¨þ¼ý � û�ýûüþýûùü ÿ�
ýù ý�` � ù��û� û�ûý4 ù � �ûþ`ü�ûü� � ù�ÿ ��4 �¼� ùú� ûüÿý`� �`üý`üþ`� ûü ûü� ûþÿýû¾` ¾ � 5 �¼� è ¼üþýû¾`� ùù� 5 æü òô�õ ç` þÿüüùý þùüýûü¼` ç ûý� ý�` ûü� ûþÿýû¾` �`üý`üþ` òô�ÿ õ ½ �¼ý ùü �4 ç ûý� ý�`�¼� è ¼üþýû¾` òô�� õ 5 :7ÿ���` òôhõ ½ �4 þùüýúÿ�ý ½ �ù `� ùü �4 �ûþ`ü�` � ù�ÿ � �¼� ùú� ûüÿýûùü ûü
ûü� ûþÿýû¾` � ùù� ½ ç� û�` �úù� û� ûýûü� ÿ �¼� è ¼üþýû¾` �¼� ùú� ûüÿý`� �`üý`üþ` 5�B

òô�õ ð`üü fúûýd üÿþ� e� ûüÿ ú`û�ý ½ û�ý `� � [Ë ]Ì � é¬Z�Í¬ []Ë \]Í¬ �ÿ; `ú `ûü #¼þ� ñÿ¼ �ý 5<æ� fúûýd û� �ùûü� ýù e� ûüÿ ½ ûý û� �ÿú��4 � úù�ÿ��` ý�ÿý �` ç û�� �¼4 ÿ � ùùñ 5Â
ÿ 5 8 : ú ç ûú� `� dçÿú üûþ�ý �`�`ü ñ =ùüü`ü ½ ÿ� `ú `ú ç ûú� �ûþ� ÿü �`ú Åþ�úû�ý `ú�ú`¼`ü 5<ð` ç û�� üùý � ` ÿ� �` ýù ú`ÿ� ûý ½ �¼ý �` ç û�� ÿ�ùú` ý�` �þúû�ý 5Â
� 5 : ú ç =¼ú�` `� üûþ�ý �`�`ü ñ =ùüü`ü 5<ð` çù¼ �� üùý � ` ÿ��` ýù ú`ÿ� ûý Â5

òôhõ ð`üü fúûýd üÿþ� e� ûüÿ ú`û�ý ½ Ì ]ÊÆ [� []Ë [ Ì [Z]ËÌ [ 9¬éËÍ[> Éé? `ú `ûü #¼þ� ñÿ¼ �ý 5<æ� fúûýd û� �ùûü� ýù e� ûüÿ ½ ý�`ú` û� ÿ ��û��ý þ�ÿüþ` ý�ÿý �` ç û�� �¼4 ÿ � ùùñ 5Â
ÿ 5 : ú ç ûú� `� dçÿú üûþ�ý �`�`ü ñ =ùüü`ü ½ ÿ� `ú `ú ñÿüü �ûþ� ÿü �`ú Åþ�úû�ý `ú�ú`¼`ü 5<ð` ç û�� üùý � ` ÿ� �` ýù ú`ÿ� ûý ½ �¼ý �` ç û�� ÿ�ùú` ý�` �þúû�ý 5Â

�m �{� o utoq3osu �{zvx yw po|t�z | w{ zuo qv yvw{vqwy{v �{s ��¾� �py~p pqu @ +/.�@ + x{�vuwsouuox �



�k_
� 5 8 : ú ç =¼ú�` `� üûþ�ý �`�`ü ñ =ùüü`ü 5<ð` çù¼ �� üùý � ` ÿ��` ýù ú`ÿ� ûý Â5

ð` ç û�� ë ú�ý �ñ`ýþ� ÿ � ù�� û��` �ù �¼ýûùü ýù ÿþþù¼üý �ùú ý� û� þùüýúÿ�ý ½ ç� ûþ� ûü ù¼ú ¾ û`ç û�
üùý �¼ ��4 þùü¾ ûüþûü� 5

öý �`ÿ�ý �ùú òô�õ ¾ � 5 òôhõ ùü` þù¼ �� þ �ÿû� ý�ÿý ý�` ê¼ÿüýûë`ú [� Ì ]ÊÆ []Ë [ Ì [Z]ËÌ [ 9¬éËÍ[û� ýù � ` ÿüÿ �4d`� ÿ� [� ]�Æ Ë ]Í¬ Æ � [¬Z � é¬Z�Í¬[]Ë \]Í¬ òý�`ú` û� üùý ÿ � û�� �úù�ÿ� û�ûý4 õ 5�  ù�`� ù�ÿ � ê¼ÿüýûë`ú ò� [¬Z � é¬Z�Í¬ []Ë \]Í¬õ þù¼ �� ý�`ü � ` ýÿñ`ü ýù � ` `ûý�`ú ç ûý� ûü ý�` �þù� `
ù � ý�` ü`�ÿýûùü ù� `úÿýùú ½ ùú ÿ� ýÿñ ûü� ý�` ü`�ÿýûùü ûü ûý� ü¼þ �`ÿú �þù� ` 5 æü ù¼ú ÿüÿ �4�û� ½�ùç`¾`ú ½ üùü` ù � ý�`�` � ù�� û� û�ûýû`� �ûþ`ü�`� ÿüÿ��ùúûþ ú`�`ú`üþ` ù � ý�` �úùüù¼ü ]Æ ýù é ÊÈÈa 5

bü` þù¼ �� ÿú�¼` ý�ÿý ý� û� û� ÿ ç`ÿñü`�� ù � ù¼ú � ú`�`üý ÿüÿ �4�û� ½ ÿü� ý�ÿý � ù�ÿ � �¼�ø
ùú� ûüÿýûùü ù � �¼�è ¼üþýû¾` �`üý`üþ`� ��ù¼ �� � ` �ûþ`ü�`� �4 �ù� ` Xûü�`ú`üýY �ùúþ` ù � ý�`�¼� è ¼üþýû¾` ½ ç� ûþ� û� ýù ÿüÿ��ùúûþÿ ��4 ú`�`ú ýù Æ¬[ ÈÆ¬ [Z Íé�[½ ýù � ` þù��¼ý`� ÿ� ý�` þù� ø��`� `üý �`ý ù � �ù� ` ÿþþ`��û��` þùüý`7 ý òú`�`ú`üýõ 5 bü ý� û� ÿ��¼��ýûùü ç` þù¼ �� ½ ûü �`ê¼`üþ`��ûñ` òôóõ ½ ýÿñ` ý�` �¼� è ¼üþýû¾` � ù�ÿ � ýù þù��¼ý` Æ¬[ ÈÆ¬[Z Íé�[ ÿ� ý�` þù���`� `üý �`ý ù �
ý�` �`ý ù � çùú ��� ûü ç� ûþ� ý�` ë ú�ý �`üý`üþ` û� ýú¼` ½ ÿü� �û� û�ÿú �4 �ùú òô�õ ç` þù¼ �� ÿ��¼� `
ý�ÿý ý�` �¼�è ¼üþýû¾` � ù�ÿ � ûü òô�� õ þù��¼ý`� Æ¬[ ÈÆ¬[Z Íé�[ �úù� ý�` �þù� ` ÿú�¼� `üý ù �
ý�` �ú`þ`� ûü� ê¼ÿüýûë`� �ýú¼þý¼ú` 5

òôóõ gÿ7 �ù `�ü Âý ùçü ÿ þÿú 5 æ çù¼ �� �ÿ¾` üùýûþ`� 5
ð � û�` ý� û� � û��ý �``� ýù � ` ÿü ÿýýúÿþýû¾` �ù �¼ýûùü ½ ûý �¼ý`ú� �úù� ý�` � û¼ þ¼ �ý4 ý�ÿý

ý�` ¼ �` ù � �¼�è ¼üþýû¾` � ùù� �4 ûý�` �� �ù`� üùý �`ü`úÿ ��4 �ûþ`ü�` þù��¼ýÿýûùü ù � �¼þ� ÿ
þù���`� `üý �`ý ù � çùú ��� ýù `�ýÿ� �û�� � ù�ÿ ��4 �¼� ùú� ûüÿý`� � û�þù¼ú�`� 5 ù� û� û� û��¼�ýúÿý`��4 òô^õ ½ ç�`ú` þùüýûü¼ÿýûùü ç ûý� òô^ÿ õ û� þù���`ý` �4 ûüþù�`ú`üý 5 ðùç`¾`ú ½ ùüþ` ç` ÿ��
ý�` �ÿúýûþ �` ÈÆ¬[Z� ]�[ ùú ÿ ú`�ýúûþýùú þ �ÿ¼�` ý�ÿý `7��ûþûý �4 ûüýúù�¼þ`� ý�` ÈÆ¬[Z Íé� [½ ÿ�
ûü òô^� õ ½ ý�` � û�þù¼ú�` û� � `ú�`þý �4 ç` ���ùú� `� ÿü� ûüý` ��`� û��` 5 æü ù¼ú ¾ û`ç ½ ý�` `7ÿ���`�ýúùü��4 �¼��`�ý� ý�ÿý ý�` þù��¼ýÿýûùü ù � ý�` þù���`� `üý �`ý ½ Æ¬[ ÈÆ¬[Z Íé� [½ û� ûü�¼þ`��4 ý�` `7��ûþûý �ÿúýûþ �` ÈÆ¬[Z� ]� [ ùú �4 ü`�ÿýûùü ç ûý� ûü ý�` þùü� ûýûùüÿ � ÿüý`þ`�`üý ½ �¼ý üùý
ýúû��`ú`� �4 �¼� è ¼üþýû¾` � ùù� ûý�` �� 5�� ù�` ç` ���ùú� `�ü`�� ù � `7ÿ���`� �ûñ` òôóõ þÿü �ýû��� ` `7��ÿûü`� ùü ý� û� ÿ��¼�� ýûùü ½ û� ç` ÿ��¼� ` ¨ ÿ� ç` �ù ûü ù¼ú ÿüÿ �4 �û� ¨ ý�ÿý ü`�ÿýûùü
ûüýúù�¼þ`� ÿ Xþù¼üý`ú�ÿþý¼ÿ �Y þùüý`7 ý ú`�`ú`üý ç� ûþ� û� ÿþþ`��û� �` �ùú ÿüÿ��ùúûþ ú`�`ú`üþ`
ýù `�ýÿ��û�� ý�` � ù�ÿ � �ÿ�` ù � ý�` �¼� è ¼üþýû¾` � ù�ÿ � ûü ý�` �`þùü� �`üý`üþ` 5 ù�`ú` û� üù
ü``� ½ ý�`ü ½ ýù ÿ��¼� ` þù��¼ýÿýûùü ù � Æ¬[ ÈÆ¬[Z Íé� [ ýù � ` ýúû��`ú`� �4 �¼�è ¼üþýû¾` � ùù�
ûý�` �� 5 Å`` ÿ ��ù Å`þýûùü k 5j 5k �ùú � ùú` �`ýÿû�`� � û�þ¼��ûùü 5

òô^õ fú`� �ùý ÿ �`ýý`ú ýù�ÿ45
ÿ 5 8 ð` çù¼ �� �ÿ¾` � ``ü ¼ü�ÿ��45
� 5 bý�`úç û�` æ� üùý æ� �` �ÿ�ü Âý ½ �` çù¼ �� �ÿ¾` � ``ü ¼ü�ÿ��45

Åù ç` ç û�� �ýûþñ ç ûý� ý�` ÿ��¼��ýûùü ý�ÿý �ùú � ùý� òôôÿ õ ÿü� òôô� õ ç` �ÿ¾` ýù ÿ��¼� ` ÿ
ê¼ÿüýûë`ú òMQKP3SK¥ õ ý�ÿý ÿ��û�ü� ÿ ê¼ ûý` �ùç òú` �ÿýû¾` õ �úù�ÿ� û�ûý4 ýù fú`� �¼4 ûü� �ùùñ �
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�k �
ûü e� ûüÿ ½ ÿü� ç� ûþ� ]Ë © Z]ËÍ]© \[ � ÿñ`� ÿþþ`��û��` ý�` þùüý`7 ý ú`�`ú`üý úïï ÿ� ÿü ÿüý`þ`�`üý
ýù `�ýÿ� �û�� ý�` ÿüÿ��ùúûþ � ù�ÿ � �ÿ�` ù � ÿ �¼��`ê¼`üý ½ � ù�ÿ ��4 ê¼ÿüýûë`� �`üý`üþ` 5

ù�` � ûý`ú`üþ` ÿ� ú`�ÿú�� ý�` �ûþ`ü�ûü� ù � � ù�ÿ ��4 �¼� ùú� ûüÿý`� � û�þù¼ú�` ûü ûü� ûþÿýû¾`
¾ � 5 �¼�è ¼üþýû¾` � ùù� �¼�ý ý�`ü � ` `7��ÿûü`� ûü ý`ú�� ù � ÿ�� ûýûùüÿ � ú`�ýúûþýûùü� òùú � `ÿüø
ûü� þù�� ùü`üý�õ ù � []Ë [ Ì [Z]ËÌ [ 9¬éËÍ[ ¾� 5 � [Ë ]Ì � é¬Z�Í¬[]Ë \]Í¬ ý�ÿý �¼úý�`ú � û�ýûü�¼ û��
ý�`�` ýçù ê¼ÿüýûë`ú� ½ ÿü� ç� ûþ� þùúú`�� ùü� ýù ý�`ûú ûüý¼ ûýû¾` � ûý`ú`üþ` ûü X�ù �ÿúûý4Y ùú
X� `ú�� `þýû¾`Y 5

òôôõ ÿ 5 ð`üü fúûýd üÿþ� e� ûüÿ � =ÿ�úý ½ ]�Æ [� � [Ë ]Ì � é¬Z�Í¬[]Ë \]Í¬ �ÿ; `ú `ûü #¼þ� ñÿ¼ �ý 5
� 5 ð`üü fúûýd üÿþ� e� ûüÿ � =ÿ�úý ½ Ì ]ÊÆ [� []Ë [ Ì [Z]ËÌ [ 9¬éËÍ[ �ÿ; `ú `ûü #¼þ� ñÿ¼ �ý 5

þ 5

B � ¶
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öü ÿüÿ �4� û� ù � � ù�ÿ � �¼� ùú� ûüÿýûùü ý�ÿý û� þ �ù�` �4 ú` �ÿý`� ýù ÿ <þù���`ý Â ÿ��úùÿþ� ýù� ù�ÿ � �¼�ùú� ûüÿýûùü û� Ã û�� �` ò�ôôhõ ½ ç�ù ûü�`� `ü�`üý �4 ûü¾`�ýû�ÿý`� � ù�ÿ � �¼� ùú� ûüÿýûùü
ç ûý� �úÿ�`� � ù�ÿ �� ¨ ç� û�` üùý ÿþþù¼üýûü� �ùú �¼� ùú� ûüÿýûùü ú` �ÿýû¾` ýù ü`�ÿýûùü þùüý`7 ý� 5�ª

æü ùú�`ú ýù þÿ�ý¼ú` ý�` ú`�ýúûþýûùü� ûü ò�__ õ �` ûüýúù�¼þ`� ÿ üùýûùü ù � � ÈÍ=� ç� ûþ� �` ýÿñ`�
ýù � ` ú` �ÿý`� ýù ý�` � ùüùýùüûþûý4 �úù� `úýû`� ù � ú` �ÿýûùüÿ � ê¼ÿüýûë`ú� 5 ù�` ÿ��¼��ýûùü û� ý�ÿý�ùú � ùüùýùü` �`þú`ÿ�ûü� ê¼ÿüýûë`ú� �¼þ� ÿ� � È=\ÉË ,Æ ÿü� =Ë \]a [\í �ùý� ý�` Xú`��`ýY òý�`�`ý ù � çùú ��� �`ú` g ÿú4 ýÿñ`� ý�` �¼�õ ÿü� ý�` Xþù���`ýY òý�ù�` çùú ��� ç�`ú` ��` �ù`�ü Âý
ýÿñ` ý�` �¼�õ ÿú` �¼ý ûüýù �ù þ¼� ½ �¼þ� ý�ÿý ½ ûü �úûüþû��` ½ � ùý� ÿú` ÿ¾ÿû�ÿ��` �ùú �¼��`ê¼`üýú`�`ú`üþ` ½ û 5` 5 � ù�ÿ � �¼� ùú� ûüÿýûùü 5 gùüùýùü` ûüþú`ÿ�ûü� ê¼ÿüýûë`ú� ½ ùü ý�` ùý�`ú �ÿü� ½
ÿú` ÿ��¼� `� ýù �¼ý ùü �4 ý�` Xú`��`ýY ûü �ù þ¼� 5 ù�` þù���`ý þÿü ùü �4 � ` � ûþñ`� ¼� �4 ¼�`
ù � `7ýúÿü`ù¼� � `þ�ÿüû�� � ½ ` 5� 5 ý�` ¼�` ù � ÈÆ¬[Z� ]�[5

ù� û� ÿüÿ �4 �û� �ú`� ûþý� ý�ÿý ¨ �4 �` �`þýûùü ù � ý�` þù���`ý ¨ F¬[ � È=\É ÍíÍ \[ ûü ò�__ õ þÿü� ` ûüý`ú�ú`ý`� ýù �ýÿý` ý�ÿý ûü ý�ù�` çùú ��� ç�`ú` g ÿú4 �ù`�ü Âý ýÿñ` ý�` �¼� ��` ç û�� þ4þ �` 5
Å` �`þýûùü ù � ý�` ú`��`ý ½ �4 þùüýúÿ�ý ½ û� þ �ÿû� `� ýù � ` ú¼ �`� ù¼ý �4 ûü�¼þûü� þùüýúÿ� ûþýûùü Ä
gÿú4 þÿüüùý �û�¼ �ýÿüù¼��4 ýÿñ` ý�` �¼ � ÿü� þ4þ �` 5
ò�__ õ gÿú4 GHMKIQ HRIPL MQKP3SK¥ RHIJ® PU'RIJGHMKI KOHNJNK¥ ýÿñ` ý�` �¼ � ýù

çùúñ 5 Å�` çù¼ �� þ4þ �` 5 Ã û���` ò�ôôh Äk õ
Ã û���` ò�ôôhõ �ù`�ü Âý �ýÿý` ÿ�� ûýûùüÿ � ú`�ýúûþýûùü � ýù þùü�ýúÿûü � ù�ÿ � �¼�ùú� ûüÿýûùü 5 : 5� 5�` �ù`�ü Âý ú¼ �` ù¼ý ÿ � ù�ÿ � �¼� ùú� ûüÿýûùü ú`ÿ� ûü� �ùú ò�_ �� õ ý�ÿý û� `ê¼ û¾ÿ �`üý ýù ò�_ �ÿ õ 5�`ý ½ ÿþþùú� ûü� ýù ù¼ú ûüý¼ ûýûùü ý�` ûü� ûþÿýû¾` þùüýûü¼ÿýûùü ûü ò�_ �� õ þÿüüùý � ` ú`ÿ� ÿ�� ù�ÿ ��4 �¼� ùú� ûüÿý` 5
�;¶ yu �sq� o�{s3 yu Atxqwo �o� qvwy~u � � u pyu �{s3 ~q� o w{ �} qwwovwy{v {v|} so~ovw|}� Á � y|| xyu~zuu yw{v|} �syoL}�



�kc
ò�_ �õ ÿ 5 gÿú4 GHMKIQ HRIPL MQKP3SK¥ RH ýÿñ` ý�` �¼� ýù çùúñ 5 Å�` çù¼ �� �ÿ �� ÿ��``� 5

� 5 gÿú4 GHMKIQ HRIPL MQKP3SK¥ RH ýÿñ` ý�` �¼� ýù çùúñ 5 Å�` ç û�� �ÿ �� ÿ��``� 5
ö ��ù ½ �ùú � ù�ÿ � �¼� ùú� ûüÿýûùü ú` �ÿýû¾` ýù � ùüùýùü` �`þú`ÿ�ûü� ê¼ÿüýûë`ú� ý�` �` �`þýûùü

ù � ý�` þù���`ý ¾� 5 ú`��`ý û� üùý þùü�ýúÿûü`� ûü ÿü4 çÿ4 ¨ � `� û�`� ú¼ �ûü� ù¼ý ý�ù�` þÿ�`�
ç�`ú` �` �`þýûùü ù � ùü` ùú ý�` ùý�`ú �`ý �`ÿ�� ýù ûüþùü�û�ý`üþ45 æý û� üùý � ù�� û��` ýù þùü�ýúÿûü
ý�` �` �`þýûùü ûü ý`ú�� ù � þùü�ýúÿûüý� ùü �`üý`üþ` � ùù� Ä ûü ò�__ õ ý�` �¼�è ¼üþýû¾` �`üý`üþ`
û� ú` �ÿýû¾ ûd`� ýù ý�` þù���`ý ½ ç� û�` ûü ò�_ �ÿ õ ý�` �¼�è ¼üþýû¾` û� ú` �ÿýû¾ ûd`� ýù ý�` ú`��`ý 5
eùü�ýúÿûüý� ùü �`üý`üþ` � ùù� ýù � û�ýûü�¼ û�� ò�_ �ÿ¨� õ ÿú` ý�`ú`�ùú` üùý `ÿ�û�4 þÿ�ý¼ú`� ûü
ý� û� ÿüÿ �4� û� 5

#¼ý � ùú` û�� ùúýÿüý �4½ ¨ ÿü� �`ú` ý�` � û�þ¼ ��ûùü ýû`� ¼� ç ûý� ç�ÿý ç` � û�þ¼��`� ÿ� ù¾`
¨ ç` �ù¼� ý ý�ÿý ç ûý� � ùüùýùü` �`þú`ÿ�ûü� ê¼ÿüýûë`ú� ý�` Xþù���`ýY þÿü � ` �ú`` �4 þ�ù�`ü ½
`¾`ü ç ûý� �¼�è ¼üþýû¾` � ùù� 5 ö þÿ�` ûü � ùûüý û� ò�_cõ ½ ç�`ú` ý�` �¼� ùú� ûüÿý`� �`üý`üþ` û�
üùý ûü þùüýúÿ� ûþýûùü ç ûý� ý�` �þù� ` ÿú�¼� `üý ù � ý�` ê¼ÿüýûë`� � ù�ÿ � �`üý`üþ` 5 ð`ú` ý�`<ú`��`ý Â þùúú`�� ùü�� ýù ý�` çùú ��� ç�`ú` g ÿú4 ýÿñ`� ý�` �¼� ýù �úû¾` ýù ÿ � û�ýÿüý ��ÿþ` ½
ç� û�` ý�` <þù���`ý Â þù��úû�`� çùú ��� ç�`ú` ��` �ù`�ü Âý �ù ýù �¼þ� ÿ ��ÿþ` ½ ùú ¼�`� �ù� `
ùý�`ú �`¾ ûþ` ½ � ÿ4� ` ÿ ýÿ7 û ùú �`ú ùçü þÿú 5

ò�_cÿ õ ç ûý� ûü� ûþÿýû¾` � ùù� ç` þùü�û�`ú ÿ� ù�� ùü ÿ � ù�ÿ � �¼� ùú� ûüÿýûùü ú`ÿ� ûü� 5�½
ò�_c� õ û� ëü` ùü ÿ � ù�ÿ � �¼� ùú� ûüÿýûùü ú`ÿ� ûü� ½ 4`ý ùü �4 ç ûý� ú` �ÿýû¾ ûdÿýûùü ýù ý�` <ú`��`ý ÂÄ
gÿú4 çù¼ �� �`ý �ù�ý û� ��` ýù ùñ ý�` �¼� 5 ð` þÿüüùý �`ý �¼� ùú� ûüÿýûùü ýù ý�` <þù���`ý Â½� `ÿüûü� ý�ÿý g ÿú4 çù¼ �� �`ý �ù�ý û� ��` ýù ùñ ` 5� 5 ÿ ýÿ7 û ùú ç`üý ùü �`ú ùçü þÿú 5 ð` ÿ ��ù �ù
üùý �`ý ý�` <þù���`ý Â ú`ÿ� ûü� �4 ¼�` ù � ÈÆ¬[Z� ]�[ ûü ò�_cþõ ½ ç� ûþ� û� ç�ÿý Ã û���` �ú`� ûþý�
ýù � ` � ù��û� �` �ùú � ùüùýùü` ûüþú`ÿ�ûü� ê¼ÿüýûë`ú� 5
ò�_cõ ÿ 5 gÿú4 GHMKIQ HRIPL MQKP3SK¥ RH ýÿñ` ÿ �¼� ýù �úû¾` ýù ÿ � û�ýÿüý � �ÿþ` 5

Å�` ç û�� �`ý �ù�ý 5
� 5 gÿú4 GHMKIQ HRIPL MQKP3SK¥ RH ýÿñ` ÿ �¼� ýù �úû¾` ýù ÿ � û�ýÿüý � �ÿþ` 5

Å�` çù¼ �� �`ý �ù�ý 5
þ 5 gÿú4 GHMKIQ HRIPL MQKP3SK¥ RH ýÿñ` ÿ �¼� ýù �úû¾` ýù ÿ � û�ýÿüý � �ÿþ` 58 bý�`úç û�` ��` çù¼ �� �`ý �ù�ý 5

Á û¾`ü ý�` �ÿýÿ ûü ò�_cõ ç` ú`è `þý ÿü ÿüÿ �4 �û� ù � ò� ùüùýùü` �`þú`ÿ�ûü� õ �úÿ�`� � ù�ÿ ��
ýù � ÿñ` ÿþþ`��û� �` ý�` <þù���`ý Â ù � ý�`ûú �þù� ` ÿú�¼� `üý ýù �ûþ`ü �` � ù�ÿ � �¼� ùú� ûüÿýûùü
þùüý`7ý� 5 æü �ý`ÿ� ç` � úù� ù�` ÿü ÿüÿ �4 �û� ù � � ù�ÿ � �¼� ùú� ûüÿýûùü ç ûý� �úÿ�`� � ù�ÿ �� ý�ÿý
û� ûü ÿþþùú�ÿüþ` ç ûý� � û�ýûüþý � ùüùýùüûþûý4 �úù� `úýû`� ù � � ù�ÿ � ê¼ÿüýûë`ú� 5

À `þÿ �� ý�ÿý �ùú ]ËÉ]ÍéÆ]Ç[ þùü� ûýûùüÿ �� ç` ÿ��¼� ` ý�` üùú� ÿ �þ4 �` �`þýûùü �¼üþýûùü ýù � `
þ`üý`ú`� ½ û 5` 5 ý�` çùú �� ù � `¾ÿ �¼ÿýûùü ë�¼ú`� ç ûý� ûü ý�` �`ý ù � Xüùú� ÿ �Y çùú ��� ç�`ú` ý�`
ÿüý`þ`�`üý û� ýú¼` òþ� 5 Åýÿ �üÿñ`ú ò�ôóhõõ 5 ù�¼� ½ ç�`ü `¾ÿ �¼ÿýûü� ý�` þùü� ûýûùüÿ �� ûü òôôÿ¨� õ ½
ý�` çùú �� ù � `¾ÿ �¼ÿýûùü � ç û�� � ` ÿ � `�� `ú ù � ý�` �`ý ù � Xüùú� ÿ �Y çùú ��� ï ò� � � ò÷ û ü ïõõ ½
� ûü ý�` �`üùýÿýûùü ù � ú ½ ç�`ú` X`¾`ú4ý� ûü� �ù ��� ç� ûþ� üùú� ÿ ��4 �ù ��� ½ ûü � ½ ú` �ÿýû¾` ýù
ÿ þùüý`7ý ÷ ç�`ú` g ÿ7 �ù`� ýù e� ûüÿY 5 #¼ý üùý` ý�ÿý ÿ �¼��`ý ù � ý�`�` Xüùú� ÿ �Y çùú ��� ½

�< �oo � o|{� �{s wpo v{v" uz�{sxyvqwy{v soqxyv� �



�kj
ç�`ú` g ÿ7 ûü ÿ�� ûýûùü ç û�� �¼4 ÿ � ùùñ ûü e� ûüÿ ½ � ÿ4 ùú � ÿ4 üùý þùüýÿûü ý�` `¾ÿ �¼ÿýûùü
çùú �� � 5

ù�` ýçù � ù��û� û�ûýû`� ÿú` �úÿ�� ûþÿ ��4 û��¼�ýúÿý`� � ` �ùç 5

M M MM M MM M M
N N NN N NN N N

O O OO O OO O O
P P PP P PP P P

æü � ùý� ë�Qú`� ý�` ùQý`ú� ù�ý þûúþ �` û� ýù ú`�ú`�`üý ÿ �� çùú ��� òú` �ÿýûR` ýù ÷ õ ç�`ú` fú`��ù `� ýù e� ûüÿ S ç� û�` ý�` ûüü`ú þûúþ �` ûü� ûþÿý`� ý�` �Q��`ý ù � Xüùú� ÿ � çùú ���Y ùQý ù � ý�`�` S
ú` �ÿýûR` ýù ý�` `Rÿ �Qÿýûùü çùú �� � ç� ûþ� ç` ú`�ú`�`üý �4 ý�` � �ÿþñ �ùý 5 ù�` ��ÿ�`� ú`� ûùü
û� ûüý`ü�`� ýù þùúú`�� ùü� ýù ý�` �`ý ù � çùú ��� ç�`ú` fú`� �ù`� ýù e� ûüÿ ÿü� ç�`ú` �` �Q4�� ùùñ � ý�`ú` S ç� ûþ� ò�4 ûý� �ûýý �` � ûd` õ û� �`ú` �úÿ�� ûþÿ ��4 ú`�ú`�`üý`� ýù � ` êQ ûý` û��úù�ÿ��`
òú` �ÿýûR` ýù ý�` �`ý ù � üùú� ÿ � çùú ��� ç�`ú` �` R û�ûý� e� ûüÿ õ 5 ù�`�` þù�� ùü ÿ�� `þý� ù � ý�`
ýçù ë�Qú`� ç` þÿü ýÿñ` ýù þùúú`��ùü� ýù ý�` ûüRÿúûÿ��` � `ÿüûü� ù � ý�` ú` �ÿýûùüÿ � êQÿüýûë`ú
MQKP3SK¥ ý�ÿý û� �`üùý`� �4 ý�` ýçù êQÿüýûëþÿýûùüÿ � ý`ú�� ûü òôôõ 5

ù�` þúûýûþÿ � � `ÿüûü� þù��ùü`üý ý�ÿý � û�ýûü�Q û��`� ý�`�` ýçù êQÿüýûë`ú� S ÿü� ç� ûþ� û�
ú`�� ùü� û��` �ùú ý�` þùüýúÿ�ý � `ýç``ü òô�õ ÿü� òôhõ S þÿü üùç � ` �``ü ýù � ` �úùQü�`� ûü ý�`�ÿþý ý�ÿý ý�` �`ý ù � òüùú� ÿ �õ çùú ��� ç�`ú` fú`� �ù `� ýù e� ûüÿ éËÉ �Q4� � ùùñ � �ù `� üùý
þùüýÿûü ý�` çùú �� ù � `Rÿ �Qÿýûùü ûü ý�` ë ú�ý ë�Qú` S ç� ûþ� û� ýù û��Q�ýúÿý` ý�` � `ÿüûü� ù � � [Ë ]Ì� é¬Z�Í¬[]Ë \]Í¬ S ç� û�` ý�` �ûýQÿýûùü ûü ý�` �`þùü� ë�Qú` S û��Q�ýúÿýûü� ý�` � `ÿüûü� ù � [� Ì ]ÊÆ[]Ë [ Ì [Z]ËÌ [ 9¬éËÍ[S û� þ�ÿúÿþý`úûd`� �4 ý�` �ÿþý ý�ÿý ý�` �Q��`ý ù � òúÿý�`ú û��úù�ÿ��` õ
çùú ��� ùQý ù � ý�ù�` üùú� ÿ � ùü`� ç�`ú` fú`� û� ûü e� ûüÿ S üÿ� ` �4 ý�ù�` ç�`ú` �` �Q4� �ùùñ � S
ÉÈ[� ûüþ �Q�` ý�` çùú �� ù � `Rÿ �Qÿýûùü 5

ù�Q� S ç` ÿ��Q� ` ý�ÿý ý�` � ûý`ú`üþ` ûü � `ÿüûü� � `ýç``ü ý�` ýçù êQÿüýûë`ú� [� ]� Æ � [Ë ]Ì� é¬Z�Í¬[]Ë \]Í¬ ÿü� [� Ì ]ÊÆ []Ë [ Ì [Z]ËÌ [ 9¬éËÍ[ û� ýù � ` þÿ�ýQú`� �4 çÿ4 ù � ÿ ú`�ýúûþýûùü
ý�ÿý þùü�ýúÿûü � ý�` �`þùü� ÿú�Q� `üý ûü ý�` êQÿüýûë`ú Â� �`üùýÿýûùü òûõ ýù þùüýÿûü ÿ �ýÿý`� `úýÿûüûü� ýù ý�` `Rÿ �Qÿýûùü çùú �� ç ûý� [� Ì ]ÊÆ []Ë [ Ì [Z]ËÌ [ 9¬éËÍ[S ÿü� òûûõ ËÈÆ ýù þùüýÿûü�Qþ� ÿ �ýÿý` ûü ý�` þÿ�` ù � [� ]� Æ � [Ë ]Ì � é¬Z�Í¬[]Ë \]Í¬ 5�


ù�` � ûý`ú`üþ`� ûü �ûþ`ü� ûü� � ù�ÿ ��4 �Q� ùú� ûüÿý`� þùüý`7 ý� ûü ûü� ûþÿýûR` R� 5 �Q� èQüþýûR`� ùù� þÿü ý�`ü � ` ÿþþùQüý`� �ùú �4 ùQú çùúñ ûü� �4� ùý�`� û� ý�ÿý çùúñ`� ç` �� �ùú � ù�ÿ �
�� Á� wpouo xy2osovw ~{vuwsqyvwu wpqw wpo w�{ çzqvwy�osu y�t{uo {v wpo xov{wqwy{v {� wpoys uo~{vx qs�z� ovwqso *+TU��.� ~{vuwsqyvwu � wpov wpouo ~{vuwsqyvwu ~{z|x �o xo�vox q|{v� wpo |yvou {� �y� qvx �yy� � �poso ä qvxæ qso qu xo�vox yv �o~wy{v � �� � qvx èé qu yv ���� q�{ro �

�y� �� å V � W�X Yzqvw �% +�.@ % U'/*�' +.� Z.�'� �ä å æ � y2�ä å æ � [ \�ä å æ � � ] �èé �ä � ê èé �æ �� ^ ] �èé �ä �� _ `*ìa b � ĉ èé �æ �d{s o|uo � �ä åæ � c YzqvwX �zv|y3o|} � �ä å æ � b � ĉ èé �æ �e �
�yy� �� å V � W�X YzqvwX �@ +/.�@ + f' U��+� �ä å æ � y2�ä å æ � [ \�ä å æ � � ] �èé �ä � ê èé �æ �� ^ ] �èé �ä �� _ `*ìa b � c èé �æ �d{s o|uo � �ä åæ � c YzqvwX �zv|y3o|} � �ä å æ � b � c èé �æ �e �



�kk
�Q� ùú� ûüÿýûùü ú` �ÿýûR` ýù ü`�ÿýûùü þùüý`7ý� Ä ý�ÿý �ùú � ù�ÿ �� ûü ]ËÉ]ÍéÆ]Ç[ � ùù� ý�` �`üùø
ýÿýûùü ù � ý�` ÿüüùýÿýûü� ú`�`ú`üý ù � ý�` ú`�ýúûþýùú �Q�ý þùüýÿûü ÿ �ýÿý` ý�ÿý û� ýû`� ýù ý�`
çùú �� ù � `Rÿ �Qÿýûùü S ç� û�` ¨ ÿ� ç` ÿ��Q� ` �ùú Á`ú� ÿü ¨ � ù�ÿ � `7� ú`��ûùü � ûü �Q� èQüþýûR`� ùù� ÿú` þùü�ýúÿûü`� ûü �Qþ� ÿ çÿ4 ý�ÿý ý�` �`üùýÿýûùü ù � ý�` ÿüüùýÿýûü� ú`�`ú`üý ù � ý�`
ú`�ýúûþýùú �ù `� ËÈÆ þùüýÿûü �Qþ� ÿ �ýÿý` 5

ù�Q� S ý�` � ù�ÿ ��4 �Q�ùú� ûüÿý`� �`üý`üþ`� ûü òô�õ ÿú` ÿüÿ��ùúûþ ýù ÿ þùüý`7 ý ú`�`ú`üý úïï
ç�ù�` �`üùýÿýûùü �ù`� ËÈÆ þùüýÿûü ý�` `Rÿ �Qÿýûùü çùú �� S �Qþ� ý�ÿý ùü �4 ý�` �Q� èQüþýûR`
òô�� õ û� ÿ��úù� úûÿý` S ç� ûþ� ÿ��`úý� ý�ÿý ûü ÿ �� �Qþ� û��úù�ÿ� �` ÿü� XþùQüý`ú�ÿþýQÿ �Y çùú ���
òû� `R`ú4ý� ûü� �ù ��� ý�ÿý û� ÿ��Q� `� ýù � ` üùú� ÿ ��4 ý�` þÿ�` ý�`ú` õ �` çùQ�� üùý ú`ÿ� ý�`� ùùñ 5 æü òôhõ S �ùç`R`ú S ý�` �`üùýÿýûùü ù � úïï ç û�� þùüýÿûü ý�` `Rÿ �Qÿýûùü çùú �� S ÿü� ý�`ú`ø�ùú` ý�` ûü� ûþÿýûR` �`üý`üþ` òôhÿ õ û� �ú`� ûþý`� ýù � ` ç` ���ùú� `� 5

æý û� ý�`ü ÿ ��ù �ú`� ûþý`� ý�ÿý � ù�ÿ � �Q� ùú� ûüÿýûùü ú` �ÿýûR` ýù þùü� ûýûùüÿ �� �`ÿ�`� �4
ý�` êQÿüýûë`ú� � [Ë ]Ì � é¬Z�Í¬ []Ë \]Í¬ ÿü� []Ë [ Ì [Z]ËÌ [ 9¬éËÍ[ ¨ � `�û�`� ý�` þùü�ýúÿûüý� ùü�`üý`üþ` � ùù� û��Q�ýúÿý`� �4 òô�õ ÿü� òôhõ S ç�`ú` �Q� ùú� ûüÿýûùü û� ú` �ÿýûR` ýù ý�` �ÍÈ© [
éZÌ=ì [ËÆ ¨ ç û�� ùü �4 � ` �ûþ`ü �`� ç ûý� ûü� ûþÿýûR` � ùù� S ûü � ùý� þÿ�`� S û� ûý û� ú` �ÿýûR` ýù ý�`
Z[�ÆZ]ÍÆÈZ éZÌ=ì [ËÆ5 ù� û� û� � ùúü` ùQý �4 ò�_jõ 5
ò�_jõ ÿ 5 ð`üü fúûýd üÿþ� e� ûüÿ � =ÿ�úý S û�ý `� � [Ë ]Ì � é¬Z�Í¬[]Ë \]Í¬ �ÿ; `ú # =Qþ�`ú ñÿQ�ý 5: ú ç ûú� R û` �` ÃQ�ýQú�`üñ� =ÿ �`ú � `�ûþ�ýû�`ü 58 : ú ç =Qú�` R û` �` ÃQ�ýQú�`üñ� =ÿ �`ú � `� ûþ�ýû�`ü 5<ð` ç û��çùQ�� R û�ûý � ùüQ� `üý� 5Â

� 5 ð`üü fúûýd üÿþ� e� ûüÿ � =ÿ�úý S Ì ]ÊÆ [� []Ë [ Ì [Z]ËÌ [ 9¬éËÍ[ �ÿ; `ú # =Qþ�`ú ñÿQ�ý 5: ú ç ûú� R û` �` ÃQ�ýQú�`üñ� =ÿ �`ú � `�ûþ�ýû�`ü 58 : ú ç =Qú�` R û` �` ÃQ�ýQú�`üñ� =ÿ �`ú � `� ûþ�ýû�`ü 5<ð` ç û��çùQ�� R û�ûý � ùüQ� `üý� 5Â
ö ��ù S �ùûü� �ÿþñ ýù ûü� ûþÿýûR` þùü� ûýûùüÿ �� ý�ÿý �ù�ý ý�` êQÿüýûë`ú QH S ùQú �`ü`úÿ �ûdÿýûùü�ýû�� ÿþþùQüý� �ùú ý�` �ÿþý ý�ÿý � ù�ÿ � �Q� ùú� ûüÿýûùü ú` �ÿýûR` ýù ý�` �þù� ` ÿú�Q� `üý ûü ò^^õ

ú`êQ ûú`� �Q� èQüþýûR` � ùù� S ç� û�` ûü òô �õ ý�` �Q�ùú� ûüÿý`� �`üý`üþ` S � `ûü� ú` �ÿýûR` ýù ý�`
ú`�ýúûþýùú ÿú�Q� `üý S û� ç` ���ùú� `� ûü ûü� ûþÿýûR` � ùù� Ä ú`�ýúûþýûü� ý�` ûü� ûþÿýûR` þùü� ûýûùüÿ �
ýù êQÿüýû�4 ùR`ú ÿ �`ý ù � üùú� ÿ � çùú ��� � ï ý�ÿý ]ËÍ \=É[� ý�` çùú �� ù � `Rÿ �Qÿýûùü � S � ûR`ü ý�`�`� ÿüýûþ� ù � ý�` êQÿüýûë`ú QH S ç û�� þùü�ýúÿûü ý�` çùú ��� ûü ý�` �`üùýÿýûùü ù � úïï S ý�` ú`�`ú`üý
ý�ÿý ÿüüùýÿý`� ý�` �þù� ` ¿ÀÅ S üùý ýù þùüýÿûü ý�` çùú �� ù � `Rÿ �Qÿýûùü 5 gù�ÿ � �Q� ùú� ûüÿýûùü
ú` �ÿýûR` ýù úïï þÿü ý�`ú`�ùú` ùü �4 �Qþþ``� û� ûü �Q� èQüþýûR` � ùù� 5 ù�` ú`�`ú`üý úï ý�ÿý
ÿüüùýÿý`� ý�` ú`�ýúûþýùú ÿú�Q� `üý ù � ý�` ûü� ûþÿýûR` þùü� ûýûùüÿ � S �ùç`R`ú S � ]\ \ þùüýÿûü ÿ�ýÿý` � `úýÿûü ûü� ýù ý�` `Rÿ �Qÿýûùü çùú �� S ÿü� ý�`ú`�ùú` � ù�ÿ � �Q� ùú� ûüÿýûùü ûü ûü� ûþÿýûR`� ùù� S ÿ� ûü òô �õ S û� �ú`� ûþý`� ýù � ` ç` ���ùú� `� 5

ö þ �ù�`ú �ùùñ ÿý ùQú � úÿ�� ÿýûþ þùü�ýúÿûüý �ùú � [Ë ]Ì � é¬Z�Í¬ []Ë \]Í¬ ¨ ûü �ÿúýûþQ�ÿú ç�`ü
þù��ÿú`� ýù ý�` �`� ÿüýûþ� ù � ]Ë ËÈ Íé� [ ¨ �úûü�� ùQý ý�ÿý ý�` ÿ�� ûýûùüÿ � ú`�ýúûþýûùü ý�ÿý
ý�` �`þùü� ÿú�Q� `üý ù � ý�` êQÿüýûë`ú �Q�ý üùý þùüýÿûü ý�` çùú �� ù � `Rÿ �Qÿýûùü � ÿñ`�� [Ë ]Ì � é¬Z�Í¬ []Ë \]Í¬ `êQ ûRÿ �`üý ýù ]Ë ËÈ Íé�[ ûü ùü` �ÿúýûþQ�ÿú ú`�� `þý Ä ûý û� �ú`� ûþý`� ý�ÿý�úù� � ùý� òôôÿ õ ÿü� ò^^õ ç` þÿü þùüþ �Q�` ý�ÿý ûü üùü` ù � ý�` çùú ��� ý�ÿý � û��ý ýQúü ùQý
ÿ� ý�` ÿþýQÿ � çùú �� òû 5` 5 ûü üùü` ù � ý�` çùú ��� ý�ÿý ÿú` ûü ý�` þùüý`7ý �`ý S ûü Åýÿ �üÿñ`ú Â�
ý`ú� ûüù �ù�4 õ S fúûýd ç û�� �Q4 ÿ �ùùñ ûü e� ûüÿ Ä�
 û� �ùú `R`ú4 �ýÿý` �� � � � ûü ý�` �`üùýÿýûùü

��¡pyu pqu � oov {�uosrox �} ¡y� Bosvqvx{ qvx g qvu À q�t �



�k�
ù � ú ûü òôôþõ ý�` þ`üý`ú`� üùú� ÿ �þ4 �` �`þýûùü �Qüþýûùü ï ò� � � òî ï û ü ï õõ 4 û` ��� ÿ �`ý ù �
üùú� ÿ � çùú ��� ç�`ú` fúûýd �ù `� ýù e� ûüÿ ý�ÿý ûüþ �Q�`� � S ÿü� ç` �`� ÿü� ý�ÿý �ùú � [h ]i� é¬Z�Í¬[]h \]Í¬ � û� üùý ç ûý� ûü ý�` �Q��`ý ù � ý�ù�` üùú� ÿ � çùú ��� ç�`ú` fúûýd �Q4� �ùùñ �
ûü e� ûüÿ S ý�`ü ûü �ÿþý hjh [ ù � ý�` çùú ��� ý�ÿý ÿú` ûü ý�` �`üùýÿýûùü ù � ú �Q�� ùúý ý�ÿý fúûýd
ç û�� �ù ýù e� ûüÿ ÿü� �Q4 ÿ � ùùñ 5 öü� ûý û� ù�R ûùQ� ý�ÿý �ùú ò^^õ S ç ûý� ]h hj Íé�[S ç` �`ý
ý�` R`ú4 �ÿ� ` ú`�Q�ý 5

öý ë ú�ý S ý� û� �``�� ýù � ` úÿý�`ú � `ç û��`úûü� 5 bü þ �ù�`ú ûü�� `þýûùü �ùç`R`ú S ý� û� � û��ý
üùý � ` ÿü Qüç` �þù� ` �`ÿýQú` 5

fûú�ý üùý` ý�ÿý ý�` �`üùýÿýûùüÿ � � `ÿüûü�� ù � � [h ]i � é¬Z�Í¬[]h \]Í¬ ÿü� ]h hj Íé�[ ÿú`�ýû�� � û�ýûü�Q û��`� 5 ù� û� û� û��Q�ýúÿý`� �4 �` �� ù � ý�` ë�Qú` � ` �ùç S ç�`ú` ç` þ�ÿúÿþý`úûd` ý�`� `ÿüûü� ù � ]h hj Íé�[S ÿü� ç� ûþ� û� ýù � ` þùüýúÿ�ý`� ýù ý�` ÿ� ùR` ò�`�ý�ÿü� � û�` õ ë�Qú`�ùú � [h ]i � é¬Z�Í¬[]h \]Í¬ 5 æü � ùý� þÿ�`� ý�` üùú� ÿ � çùú ��� ç�`ú` fúûýd �ù `� ýù e� ûüÿ S ý�`
ûüü`ú� ù�ý ���`ú` S þùüýÿûü� ý�` çùú �� ù � `Rÿ �Qÿýûùü S ç� û�` ý�` çùú ��� ç�`ú` ûü ÿ�� ûýûùü�` �Q4� � ùùñ� S ý�` ��ÿ�`� ú`� ûùü S �ù `� üùý ûüþ �Q�` ý�` `Rÿ �Qÿýûùü çùú �� 5 ù�` � û�ýûüþý
êQÿüýûë þÿýûùüÿ � �ùúþ`� S �ùç`R`ú S ÿú` ú`»`þý`� �4 ý�` �ÿþý ý�ÿý �ùú � [h ]i � é¬Z�Í¬[]h \]Í¬ý�`ú` ÿú` �ýû�� �ù� ` ò4`ý úÿý�`ú û��úù�ÿ� �` õ çùú ��� ç ûý� ûü ý�` �`ý ù � üùú� ÿ � ùü`� ý�ÿý�Q��ùúý ý�ÿý fúûýd ç û�� �Q4 ÿ � ùùñ ûü e� ûüÿ S ÿ �� `ûý üùý ý�` `Rÿ �Qÿýûùü çùú �� S ç� û�` �ùú
]h hj Íé�[ ç` ëü� ý�ÿý üùü` ù � ý�` Xüùú� ÿ � çùú ���Y ç�`ú` fúûýd û� R û�ûýûü� e� ûüÿ S ÿü�
`�� `þûÿ ��4 üùý ý�` `Rÿ �Qÿýûùü çùú �� S û� ÿ çùú �� ç�`ú` �` ç û�� �Q4 ÿ �ùùñ ý�`ú` 5

k k kk k kl ll l

gùú`ùR`ú S ý�` þùü �ýúÿûüý� ý�ÿý ç` ÿ��Q� `� �ùú ý�` êQÿüýûë`ú� � [h ]i � é¬Z�m¬[]h \]m¬ ÿü�
[]h [ i [Z]hi [ 9¬éhm[ ýQúü ùQý ýù � ` ûü ÿþþùú�ÿüþ` ç ûý� ý�`ûú � ùüùýùü ûþûý4 �úù� `úýû`� 5�i ö �
û��Q�ýúÿý`� �4 ò�_kÿ¨� õ S � [h ]i � é¬Z�m¬ []h \]m¬ � `�ÿR`� �ûñ` ÿ � ùüùýùü` �`þú`ÿ�ûü� êQÿüýûë`ú S
ç� û�` []h [ i [Z]hi [ 9¬éhm[ � `�ÿR`� �ûñ` ÿ � ùüùýùü` ûüþú`ÿ�ûü� êQÿüýûë`ú 5��
ò�_k õ ÿ 5 ð`üü gÿ7 üÿþ� e� ûüÿ � =ÿ�úý S û�ý `� ç`üû� çÿ�ú�þ�`ûü �ûþ� �ÿ; `ú # =Qþ�`ú ñÿQ�ý 5no ð`üü g ÿ7 üÿþ� e� ûüÿ � =ÿ�úý S û�ý `� ç`üû� çÿ�ú�þ�`ûü �ûþ� �ÿ; `ú # =Qþ�`ú =Q� `úp`� ÿüýûñ ñÿQ�ý 5qno ð`üü gÿ7 üÿþ� e� ûüÿ � =ÿ�úý S û�ý `� ç`üû� çÿ�ú�þ�`ûü �ûþ� �ÿ; `ú `ýçÿ� ñÿQ�ý 5

� 5 ð`üü gÿ7 üÿþ� e� ûüÿ � =ÿ�úý S � û�ý `� `ûü` �`úûü�` e�ÿüþ` �ÿ; `ú # =Qþ�`ú ñÿQ�ý 5qno ð`üü gÿ7 üÿþ� e� ûüÿ � =ÿ�úý S � û�ý `� `ûü` �`úûü�` e�ÿüþ` �ÿ; `ú # =Qþ�`ú =Q� `úp`� ÿüýûñ ñÿQ�ý 5no ð`üü g ÿ7 üÿþ� e� ûüÿ � =ÿ�úý S � û� ý `� `ûü` �`úûü�` e�ÿüþ` �ÿ; `ú `ýçÿ� ñÿQ�ý 5
�l �oo o �� � �qs� yuob¢{{tos ���ë �� � �qswoo ow q| ����r� ���B{s �{xq| çzqvwy�osu �o zuo wpo uy�v Ws �{s v{v�{v{w{vy~ yv�osov~o �uoo ¢pqtwos ì� �



�kh
ù�`�` ý4� ûþÿ � � ùüùýùüûþûý4 �úù� `úýû`� þÿü � ` ú`ÿ� ùý �úù� ý�` ÿ� ùR` ë�Qú`� ý�ÿý þ�ÿúø

ÿþý`úûd` ý�` � `ÿüûü� ù � � [h ]i � é¬Z�m¬ []h \]m¬ ÿü� i [Z]hi [ 9¬éhm[t
fùú � [h ]i � é¬Z�m¬ []h \]m¬ òùü ý�` �`�ý�ÿü� �û�` õ `R`ú4 �Q��`ý ù � çùú ��� ³ ï u ³ ù � ý�`��ÿ�`� ú`� ûùü S ýù ú`�ú`�`üý ý�` çùú ��� ý�ÿý R`úû�4 ý�` �þù� ` ÿú�Q� `üý S ç û�� � ` ÿ��û�ü`� ÿ�ùç ò`úõ �úù�ÿ� û�ûý4 ú` �ÿýûR` ýù ý�` �`ý ù � Xüùú� ÿ �Y çùú ��� ý�ÿý R`úû�4 ý�` ú`�ýúûþýùú S ÿü�

ü`þ`��ÿúû�4S ûý ç û�� üùý þùüýÿûü ý�` çùú �� ù � `Rÿ �Qÿýûùü 5 ù� û� û� ûü ÿþþùú�ÿüþ` ç ûý� ý�` Rÿ �û�
ò�`�`ÿ�û��` õ ûü �`ú`üþ` ûü ò�_kÿ õ 5 fùú �Q� `ú�`ý� ³ ïï ù � ³ S ûý û� üùý ü`þ`��ÿúû�4 ý�` þÿ�` ý�ÿý
ý�`4 ÿú` ÿ�� û�ü`� ÿ �ùç ú` �ÿýûR` �úù�ÿ� û�ûý45 æ 5` 5 ý�` �`þùü� þùüþ �Q�ûùü ûü ò�_kÿ õ þÿü ùü �4 � `
ýúQ` ùü ÿ ç`ÿñ ú`ÿ� ûü� S �ûüþ` g ÿ7 �Q4 ûü� �ù� `ý� ûü� ûü e� ûüÿ � ÿ4 � ` �Qþ� � ùú` �úù�ÿ� �`
ý�ÿü �Q4 ûü� � ùùñ� 5 ðùç`R`ú S ûý û� hjv ý�` þÿ�` ý�ÿý ÿü4 �Q� `ú�`ý ³ ïï ù � ³ ç û�� üùý þùüýÿûü
ý�` çùú �� ù � `Rÿ �Qÿýûùü 5 ù� û� �ú`� ûþý� ý�` �ÿû�Qú` ù � ý�` �`þùü� ûü �`ú`üþ` ûü ò�_kÿ õ 5

fùú []h [ i [Z]hi [ 9¬éhm[S ùü ý�` ùý�`ú �ÿü� S ûý û� ý�` þÿ�` ý�ÿý ÿü4 �Q��`ý ³ ï u ³ ç û��� ` ÿ �`ý ù � çùú ��� ý�ÿý û� ÿ��û�ü`� ÿ �ùç ú` �ÿýûR` �úù�ÿ� û�ûý4S �Qý ûý ç û�� üùý ü`þ`��ÿúû�4
ûüþ �Q�` ý�` çùú �� ù � `Rÿ �Qÿýûùü 5 ù� û� �ú`� ûþý� ý�` �ÿû�Qú` ù � ý�` ë ú�ý ò�`�`ÿ� û��` õ þùüþ �Q�ûùü
ûü ò�_k� õ 5 #Qý ûý û� ü`þ`��ÿúû�4 ý�` þÿ�` ý�ÿý `R`ú4 �Q� `ú�`ý ³ ïï ù � ³ ç û�� þùüýÿûü ý�` çùú ��
ù � `Rÿ �Qÿýûùü S ÿü� ý�Q� ç` `7� `þý ý�` �`þùü� þùüþ �Q�ûùü ûü ò�_k� õ ýù �ù ý�úùQ�� ùü ÿ ç`ÿñ
ú`ÿ� ûü� S �ûüþ` ý�` �`ý ù � çùú ��� ç�`ú` g ÿ7 �Q4� �ù� `ý� ûü� ûü e� ûüÿ � û��ý � ` �Qþ� � ùú`�úù�ÿ��` ý�ÿü ý�ù�` ç�`ú` �` �Q4� �ùùñ � 5

fûüÿ ��4S ÿ� üùýûþ`� ÿ� ùR` S ûü `7ÿ���`� �ûñ` ò�_�ÿ¨� õ ý�` ûü� ûþÿýûR` �`üý`üþ`� þÿüüùý � `
ÿüÿ �4d`� ÿ� � ù�ÿ ��4 �Q�ùú� ûüÿý` ýù ý�` �þù� ` ÿú�Q� `üý ù � ý�` �ú`þ`� ûü� � ù�ÿ � 5

ù�`ú`�ùú` S ç�ÿý ç` �`` �4 ò�_�ÿ¨� õ û� ý�ÿý `R`ü ý�` ç`ÿñ`ú =h \]a [\í û� � `ú�`þý �4 þùü� û�ý`üý
ç ûý� ý�` üùü¨ �Q� ùú� ûüÿý`� é�� [Z v]jh ý�ÿý g ÿú4 ç û�� þ4þ �` S û 5` 5 ý�ÿý ý�`ú` û� üù çùú �� ç ûý� ûü
ý�` òü`ç õ þùüý`7 ý �`ý ç�`ú` g ÿú4 ýÿñ`� ý�` �Q� S ÿü� þùúú`�� ùü� ûü��4 �ùú ò�_�� õ S ç� ûþ� ç`
ûüý`ú�ú`ý ýù � `ÿü ý�ÿý g ÿú4 çùQ�� ò� ù��û� �4 õ üùý �`ý �ù�ý û� ��` ýù ùñ ý�` �Q� 5 :R`ü ý�ùQ��
ý�` �`� ÿüýûþ� ù � =h \]a [\í �ú`� ûþý� ý�ÿý ý�`ú` û� ÿ �`ý ù � � ù��û� �` çùú ��� ç ûý� �ùç ú` �ÿýûR`�úù�ÿ� û�ûý4 ç�`ú` g ÿú4 ýÿñ`� ý�` �Q� òÿü� ý�Q� ç û�� üùý �`ý �ù�ýõ S ûý û� � `ú�`þý �4 þùü� û�ý`üý
ýù þùüýûüQ` ç ûý� ý�` ÿ��`úýûùü ý�ÿý ��` ç û�� �`ý �ù�ý òûü ý�` ÿþýQÿ � çùú �� ùú þùüý`7ý �`ýõ 5

ù� û� û� ûü ÿþþùú�ÿüþ` ç ûý� ùQú þùü �ýúÿûüý �ùú �úÿ�`� � ù�ÿ �� �ûñ` � [h ]i � é¬Z�m¬[]h \]m¬ ÿü�
=h \]a [\í S ý�ÿý ý�` �`ý ù � üùú� ÿ � çùú ��� ý�ÿý R`úû�4 � ùý� ý�` ú`�ýúù þýùú ÿü� �þù� ` ÿú�Q� `üý� ÿ4 üùý þùüýÿûü ý�` çùú �� ù � `Rÿ �Qÿýûùü S ç� ûþ� ûü ùQú ÿüÿ �4 �û� �ú`� ûþý� ý�ÿý ý�` ÿþýQÿ �
þùüý`7ý �`ý �ù `� üùý þùüýÿûü ÿ çùú �� ç�`ú` ý�` ÿüý`þ`�`üý ÿü� �þù� ` ù � ý�` �úÿ�`� � ù�ÿ ��ù �� ýúQ` 5��
ò�_�õ ÿ 5 gÿú4 GHMKIQ HRIPL MQKP3SK¥ RH ýÿñ` ý�` �Q� 5 p�` ç û�� þ4þ �` 5

� 5 gÿú4 GHMKIQ HRIPL MQKP3SK¥ RH ýÿñ` ý�` �Q� 5 p�` ç û�� �`ý �ù�ý 5
#Qý �ùç ý�`ü ýù ÿþþùQüý �ùú w û���` x� `7ÿ���` ò�__ õy p ûüþ` ç` �ù üùý ÿ ��ùç �ùú � ûú`þý

ú`�`ú`üþ` ýù ý�` <þù���`ý xS ûý �``�� ÿ� û� ç` þùQ��ü xý ÿþþùQüý �ùú ý�`�` þÿ�`� 5 #Qý ÿ þ �ù�`ú�ùùñ ÿý ý�` `7ÿ���` ��ùç � ý�ÿý ý�` � ù�ÿ � êQÿüýûë`ú� �j=\zh ,v ÿü� =h \]a [\í ÿú` ýù � ` ú`ÿ�
ÿ� û���ûþûý �4 ú`�ýúûþý`� S ÿ� ûü ò�_hõ 5 ö � �ùú �j=\zh ,v ûü ò�_hÿ õ S ç` ç û�� � ` ÿ��` ýù � ûR` ÿ

�@ Áv �q~w � % .Z Z yv ��rì�� ~{z|x q|u{ � o qvq|}�ox qu qv yvxy~qwyro �{xq| � w{ � o yvwostsowox so|qwyro w{ wpo�� qyv� ~{vwo�w ouwq� |yupox �} wpo tso~oxyv� ~{vxywy{vq| � ¡pyu wpov orov �{so uws{v�|} uztt{swu {zs qvq|}uyu{� )� Z.{ +Z$� �py~p tsoxy~wu wpqw ) qs} � y|| v{w wq3o wpo �zu yv qv} {� wpo �{s|xu wpqw � q3o zt wpo �~{vwo�wuow� �



�kó
�ùQü� ÿüÿ �4�û� �ùú ý�` � ù�ÿ ��4 �Q� ùú� ûüÿý`� �Q�èQüþýûR` �`üý`üþ` ùüþ` ç` �ÿR` �`ÿ �ý ç ûý�
þùQüý`ú�ÿþýQÿ � þùü� ûýûùüÿ �� S ûü p`þýûùü k 5j 5 ù�` �Q� ùú� ûüÿý`� �`üý`üþ` ç û�� ý�`ü � ` ÿüÿ �4d`�
ÿ� � `ûü� ú` �ÿýûR` ýù ý�` þùüý`7 ý �`ý Q� �4 ý�` ú`�ýúûþýùú ÿú�Q� `üý 5 ö � �ùú =h \]a [\í S ç` ÿ��Q� `
ý�ÿý ý�` ò�`ú` `7��ûþûýõ ú`�ýúûþýùú ÿú�Q� `üý �Q�ý � ` ûü ûü� ûþÿýûR` � ùù� 5 pQ� ùú� ûüÿýûùü
ú` �ÿýûR` ýù ý�` ú`�ýúûþýùú ÿú�Q� `üý ç û�� ý�`ü ÿ ��ù ýúû��`ú ûü� ûþÿýûR` � ùù� S ÿ� ûü ò�_jõ 5�B
ò�_hõ ÿ 5 æ� gÿú4 çÿüý`� ýù �ùç`üý ýù çùúñ S ��` çùQ��ü xý ýÿñ` ý�` �Q� 5p�` çùQ�� þ4þ �` 5

� 5 æ� gÿú4 çÿüý� ýù �ù�ù`� ýù çùúñ S ûý x� Qü �ûñ` �4 ý�ÿý ��` ç û�� ýÿñ` ý�` �Q� 5p�` ç û�� þ4þ �` 5
ð` �ÿR` üùç ÿüýûþû�ÿý`� êQ ûý` ÿ � ûý ù � ç�ÿý ç` ç û�� �Qú�Q` �Qúý�`ú ûü p`þýûùü� k 5� 5� ÿü�

k 5j 5k S ç�`ú` ç` ýú4 ýù `�ýÿ��û�� ò�Qúý�`úõ þùü �ýúÿûüý� ùü � ù�ÿ � �Q� ùú� ûüÿýûùü 5 ð` � û� �ù ýù� ûR` ÿ � ùýûRÿýûùü �ùú ý�` �ÿúýûþQ�ÿú ÿüÿ �4� û� ù � � ù�ÿ � þùü �ýúQþýûùü � ç` �úù� ù�`� ûü p`þýûùü
j 5j t ù�` � ù�ÿ � ù� `úÿýùú û� ú`�ú`�`üý`� ÿ� ÿ �`ü`úÿ �ûd`� êQÿüýûë`ú ý�ÿý û� þ�ÿúÿþý`úûd`� ÿ�
ÿüÿ��ùúûþÿ ��4 �`� `ü�`üý ûü ûý� ú`�ýúûþýùú ÿú�Q� `üý 5 ù�` ýúQý� ù � �Qþ� êQÿüýûë`� þùü� ûýûùü�
û� �`ý`ú� ûü`� �4 ý�` �`üùýÿýûùü ù � ý�` êQÿüýûë`ú | ý�ÿý �ù�ý� ý�` êQÿüýûë`� �ýúQþýQú` S
ç�`ú` ý�` ë ú�ý ÿú�Q� `üý ù � ý�` êQÿüýûë`ú û� ÿ�� ûýûùüÿ ��4 þùü�ýúÿûü`� ûü ý`ú�� ù � ý�` hjZ}
ìé \mí �[\[mv]jh � =hmv]jh ~5 #4 þùüýúÿ�ý S ý�` þùüý`7 ý ú`�`ú`üý� úï ÿü� úïï ý�ÿý ÿüüùýÿý` ý�`
ú`�ýúûþýùú ÿü� �þù� ` ÿú�Q� `üý� �`üùý` ý�`ûú �Q �� òþùüý`7 ý �`� `ü�`üýõ ]hv[h�]jhS û 5` 5 ý�`4
ÿú` üùý �Q�è `þý ýù ý�` üùú� ÿ �þ4 ú`�ýúûþýûùü 5

ð` �ÿR` � ``ü ÿ��` ýù ��ùç ý�ÿý ý� û� ÿüÿ �4 �û� û� »`7 û� �` `üùQ�� ýù ÿþþùQüý �ùú ý�` �ù� `�úù� �`� ÿýûþ þÿ�`� ù � � ù�ÿ � �Q� ùú� ûüÿýûùü ç` ûüR`�ýû�ÿý`� ûü ý� û� p`þýûùü t � ù�ÿ � �Q� ùú� ûø
üÿýûùü ú` �ÿýûR` ýù ü`�ÿýûùü þùüý`7ý� S ÿü� ú` �ÿýûR` ýù ý�` ú`�ýúûþýùú R� 5 �þù� ` ÿú�Q� `üý ù �� ûý`ú`üý Xý4� `�Y ù � üùü¨QüûR`ú�ÿ ��4 êQÿüýûë`� � ù�ÿ � ù� `úÿýùú� 5

öüùý�`ú ��`üù� `üùü ý�ÿý �`� `ü�� ùü ý� û� �`ÿýQú` ù � ý�` ÿüÿ �4�û� û� þùü� ûýûùüÿ � Rÿúûÿ� û�ø
ûý4S � û�þQ��`� ûü p`þýûùü c 5c 5c S �Qý ç� ûþ� ç` ç û�� ùü �4 ÿ��ú`�� ûü e�ÿ�ý`ú � 5

ö � ÿ X� û�`¨`ý`þýY ç` �ÿR` � ``ü ÿ��` ýù û��Q�ýúÿý` ý�ÿý ûý û� � ù��û� �` S ûü ý� û� éhé© ¬jZ]m
ÿ��úùÿþ� ýù � ù�ÿ � �Q�ùú� ûüÿýûùü S ýù �`ëü` þùü�ýúÿûüý� ùü �`üý`üþ` � ùù� ý�ÿý �`R`ú` �4 ú`ø�ýúûþý ý�` � ùý`üýûÿ � ù � � ù�ÿ � �`üý`üþ`� ýù `ü�ÿ�` ûü � ù�ÿ � �Q�ùú� ûüÿýûùü 5 ù�`�` ÿü� ùý�`ú
þùü�ýúÿûüý� ç û�� � ` �Qúý�`ú ûüR`�ýû�ÿý`� ûü p`þýûùü� k 5� 5� ÿü� k 5j 5k 5
C DE DE � KOHN KS® (HO R'S JQJK'HOPV JVVHMQR H ( ®HIJK LMN HOIPQJRPHQ �
ö � ��ùçü ÿ�ùR` ùQú ÿüÿ��ùúûþ ÿüÿ �4�û� ù � � ù�ÿ � �Q�ùú� ûüÿýûùü þù� `� ç ûý� ÿ ç û�` Rÿúû`ý4
ù � �ÿýÿ 5 �`ý ý�`ú` û� ùü` �úù��`� �ùú ûý 5 ù�` þùü� ûýûùüÿ �� ò�_óÿ¨� õ ÿú` �`� ÿüýûþÿ ��4 `êQ ûR ø
ÿ �`üý S �Qý �ýúQþýQúÿ ��4 � û�ýûüþý 5 ð � û�` ý�` � ù�ÿ � `7�ú`�� ûùü ûü ò�_ó� õ �`üùý`� ý�` �]hi \[
ú` �ÿýûùüÿ � êQÿüýûë`ú QH S ý�` þùü� ûýûùüÿ � ûü ò�_óÿ õ û� QüûR`ú�ÿ ��4 êQÿüýûë`� ç ûý� `�� `��`�
ü`�ÿýûùü S û 5` 5 ý�` þùüý`7 ý ú`�`ú`üý ý�ÿý ú`� ú`�`üý� ý�` ü`�ÿý`� þùüý`7ý û� �`ëü`� ç ûý� ûü ý�`
þùü� ûýûùüÿ � x� �þù� ` ÿü� û� üùý ÿþþ`��û��` �ùú ý�` �Q��`êQ`üý � ù�ÿ � �`üý`üþ` ýù ûü�Qþ` � ù�ÿ ��Q� ùú� ûüÿýûùü 5
ò�_óõ ÿ 5 æ� gÿ7 �ù`� ýù e� ûüÿ S �` ç û�� hjv �Q4 � ùùñ � 5 ð` çùQ�� üùý ú`ÿ� ý�`� 5
@m�u �qs qu �o ~qv uoo � À y��|o Âu qvq|}uyu � �poso �o ~qv pqro so�osov~o w{ wpo �~{�tuow� � tsoxy~wu q soqxyv�{� ��r¾� �poso ) qs} �{z|x�� y|| ~}~|o � �zw v{w vo~ouuqsy|} w{ �{ w{ �{s3 �



�k^
� 5 æ� gÿ7 �ù`� ýù e� ûüÿ S ]h hj mé�[ ç û�� �` �Q4 � ùùñ � 5 ð` çùQ�� üùý ú`ÿ� ý�`� 5

�ùý` ÿ ��ù ý�ÿý �ùý� ý�` ÿüÿ �4 �û� ù � �`Qúý� ò�ôô�õ ÿü� ù � w û���` ò�ôôhõ ¨ `��`üýûÿ ��4
ÿüÿ��ùúûþ ÿþþùQüý� ¨ ÿú` � �ÿ�Q`� �4 ý�` R`ú4 �ÿ� ` �úù��`� 5 æü w û���` x� ÿüÿ �4�û� ý� û��ù `� `ÿ�û�4 Qüüùýûþ`� S � ûüþ` �` ýú`ÿý� �j=\zh ,v ÿ� ÿ ò�ûü��` õ � ùüùýùü` �`þú`ÿ�ûü� êQÿüýûë`ú 5

æü �úûüþû��` S ý�`ú` ÿú` ý�ú`` � ù��û� û�ûýû`� ýù ÿ�� úùÿþ� ý� û� �úù� �`� 5
fûú�ý S ùü` þùQ�� ýÿñ` ý� û� ÿ� ÿ ç`ÿñü`�� ù � ý�` ÿüÿ��ùúûþ ÿ��úùÿþ� ýù � ù�ÿ � �Q� ùú� ûø

üÿýûùü S ÿü� `ûý�`ú ÿ�ù�ý ý�` ÿþþù�� ù�ÿýûùü ÿþþùQüý ù � �ù� `úý� ò�ô^ôõ S ùú ` ��` ùü` þùQ��
ÿú�Q` ûü�ý`ÿ� ý�ÿý ý�` ûü�`ú`üý �ùúþ` ù � �Q� èQüþýûR` � ùù� û� ýù ú`�`ú ýù v¬[ jv¬[Z mé� [S þù� ø�Qý`� ÿ� ý�` þù���`� `üý ò�`ýõ ù � �ù� ` émm[��]�\[ þùüý`7ý òú`�`ú`üýõ òþ� 5 eùú��ûü ò�ôôk� õõ 5#Qý ÿ� ÿ �ú`ÿ�4 üùý`� S � `�û�`� ý�` ç` ���ùú� `� �Q� ùú� ûüÿýûùü þÿ�`� ò�_óõ ÿü� ò�_^õ ý� û� �ÿýý`ú
ÿ��úùÿþ� �ú`� ûþý� ÿ � ù�ÿ � �Q� ùú� ûüÿýûùü ú`ÿ� ûü� ù � ò�_ôÿ õ ýù ý�` `ý`þý ý�ÿý fú`� çùQ���ÿR` � ``ü Qü�ÿ��4 û� �` ¬ézh ,v �ùý ÿ �`ýý`ú 5 �`ý ò�_ô� õ ��ùç � ý�ÿý ú`�`ú`üþ` ýù v¬[ jv¬[Zmé�[ û� ùü �4 � ù��û��` ç ûý� jv¬[Z� ]�[5
ò�_^õ gÿ7 � û�ü xý �Q4 ÿ � ûþúùçÿR` ùR`ü 5 ð` çùQ��ü xý ñüùç ç�ÿý ýù �ù ç ûý� ûý 5
ò�_ôõ fú`� �ùý ÿ �`ýý`ú ýù�ÿ45

ÿ 5 8 ð` çùQ�� �ÿR` � ``ü Qü�ÿ��45� 5 bý�`úç û�` æ� �` �ÿ�ü xý S �` çùQ�� �ÿR` � ``ü Qü�ÿ��45
öüùý�`ú çÿ4 ýù ÿþþùQüý �ùú ò�_óÿ õ û� ýù ÿüÿ �4d` ûý ÿ� �ýúQþýQúÿ ��4 `êQ ûRÿ �`üý ýù ò�_ó� õ S� ûR`ü ý�` `êQ ûRÿ �`üþ` ù � �1 ÿü� 10 S ÿ� ûý �ÿ� � ``ü û���ûþûý �4 ÿ��Q� `� ûü w û���` ò�ôôhõ 5

ù� û� þÿü � ` �`�`ü�`� ûü R û`ç ù � ý�` �4üýÿ7¨ �`� ÿüýûþ� ûüý`ú�ÿþ` S �ûüþ` ý�` òû���ûþûýõ � ù�ÿ �
êQÿüýûë`ú ÿü� �`üý`üýûÿ � ü`�ÿýûùü ÿú` � ùý� �ù þÿý`� ç ûý� ûü ý�` �Qüþýûùüÿ � �úùè `þýûùü ù ��`üý`üþ` �ýúQþýQú` 5

fûüÿ ��4 ùü` þùQ�� þùü�û�`ú ÿü ÿüÿ �4� û� ù � êQÿüýûëþÿýûùüÿ � �ýúQþýQú`� ÿ� [. v[Zhé \ \í zíhéì ]m
ò�`` f`úüÿü�ù ò�ôôjõõ S 4`ý �ùú mjhv[. v Z[� [Z[hv� ùü �4S ç� ûþ� ¨ ûü þùüèQüþýûùü ç ûý� � ùù�
þùü�ýúÿûüý� ùü ÿüÿ��ùúûþ � ûü� ûü� ¨ û� þùü �û�`úÿ� �4 � ùú` ú`�ýúûþý`� ý�ÿü ÿü ùR`úÿ �� `7ý`úüÿ ��4�4üÿ� ûþ ÿüÿ �4 �û� 5 6`ü� ûü� þ �ù�`ú ûüR`�ýû�ÿýûùü ù � ý�` �ÿýý`ú ÿ �ý`úüÿýûR` ç` �ú`�`ú ý�` �`þùü� 5
C DE D� � QHQ¤JOUM®SQR JUJPQLR R'S JQJK'HOPV JVVHMQR H ( ®HIJK LMNHOI PQJRPHQ
#`�ùú` þùüþ �Q� ûü� ý� û� p`þýûùü S ç` �ÿR` ýù � ùûüý ùQý ÿ � ùý`üýûÿ � �úù� �`� �ùú ùQú ÿüÿ �4� û� ù �� ù�ÿ � ù� `úÿýùú� ÿü� � ù�ÿ � �Q� ùú� ûüÿýûùü S ç�`ú` ý�` ÿüüùýÿýûü� ú`�`ú`üý úïï ù � ý�` � ù�ÿ � x��þù� ` �`üùý`� ý�` =©zév[ ù � ý�` ú`�ýúûþýùú x� ÿüüùýÿýûü� ú`�`ú`üý úï ç ûý� ý�` �þù� ` ��p ü ïï 5

ù�` þúûýûþÿ � `7ÿ���` S ò��_ õ S û� � `üýûùü`� ûü eùú��ûü ò�ôôkÿ õ 5 #ùý� ý�` ÿüÿ��ùúûþ �úùüùQüv¬[í ÿü� ý�` � ú`�Q�� ù�ûýûùü ýúû��`ú`� �4 Z[� =�[ ûü ý�` �þù� ` ù � ý�` �`þùü� þùü� ûýûùüÿ � ú`êQ ûú`
ý�ÿý ý�` �`üý`üþ` � ` ûüý`ú� ú`ý`� ÿ� � ù�ÿ ��4 �Q� ùú� ûüÿý`� ýù ý�` �þù� ` ÿú�Q� `üý ù � ý�` ë ú�ý
þùü� ûýûùüÿ � 5�  �`ý S ûý û� üùý � ù��û��` S ûü ùQú �úÿ� `çùúñ S ýù ÿüÿ �4d` ý�` ÿüý`þ`�`üý ù � ý�`

@ 2Áv �q~w � �yrov wpqw wpo so�osovw �{s �{pv � y|| ��zso yv wpo zvyrosuo {� wpo � qyv ��� � �o � q} quuz� owpqw wpo tpsquo ' .* íU/+��* yu yvwostsowox qu ut o~y�~ uz~p wpqw wpo ~{ssout{vxyv� so�osovw qvx ~{vxywy{v � y||q|u{ � o yvws{xz~ox yv wpo � qyv ��� � ) {xq| uz�{sxyvqwy{v yu wpov {v|} soçzysox w{ ovq�|o �yvxyv� {� wpotsouztt{uywy{v wsy��osox �} /+0 )*+�



�kô
�`þùü� þùü� ûýûùüÿ � ýù � ` � ù�ÿ ��4 �Q� ùú� ûüÿý`� ýù ý�` þùü�`êQ`üý ù � ý�` ë ú�ý þùü� ûýûùüÿ �� ]v¬j= v> év v¬[ �éì [ v]ì [> ]hz=m]hi ì jzé \ �= �jZz]hév]jh vj ]v� éhv[m[z[hvt ý�` þùüý`7ý
ú`�`ú`üý ý�ÿý ÿüüùýÿý`� ý�` �þù� ` ù � ý�` ë ú�ý þùü� ûýûùüÿ � �`üùý`� ý�` `7 ý`ü�`� þùüý`7ý
þùü�û�ýûü� ù � ý�` ÿüý`þ`�`üý éhz �þù� ` ��p 5 �ùç S ûü ý�` �úù��`� ÿýûþ `7ÿ���` ò��_ õ ý�`
ÿüý`þ`�`üý� ù � ý�` ë ú�ý ÿü� �`þùü� � ù�ÿ � þùü�ýúQþýûùü ÿú` ûüþù��ÿýû��` 5pù ý�`ú` û� üù çÿ4S ûü ùQú �úÿ� `çùúñ S ýù ÿþþùQüý �ùú `7ÿ���`� ù � ý� û� ý4� ` ûü ý`ú�� ù �� ù�ÿ � �Q� ùú� ûüÿýûùü S û 5` 5 �4 ÿüÿ��ùúûþ ú`�`ú`üþ` ýù ý�` þùüý`7ý ú`�`ú`üý ûüýúù�Qþ`� �4 ý�`�ú`þ`� ûü� � ù�ÿ � x� �þù� ` ÿú�Q� `üý 5��
ò��_ õ æ� �ù�ü �ÿ� ëüû��`� � û� �ù� `çùúñ S �` ÿ�ñ`� � û� �ÿú`üý� ýù �ù ÿü� ��ÿ4 ùQý�û�` 5

æ� �` �ÿ� üùý ëüû��`� � û� �ù� `çùúñ S ý�`4 ú`�Q�` 5 eùú��ûü ò�ôôkÿ t��õ
#Qý ý�` `7ÿ���` û� �� `þûÿ � ûü ýçù çÿ4� t fûú�ý S ûý ûüRù �R`� ÿ �ýúùü� �ÿúÿ ��` �û�� �Q` ýù ý�`

þùüýúÿ�ýûü� ÿüý`þ`�`üý ��p� ÿü� ý�` ú` �ÿý`� �ú`� ûþÿý`� é�a �� jZ © [Zì ]��]jh� ÿü� Z[� =�[�© [Zì ]��]jh� ûü ý�` þùü�`êQ`üý 5�ª p`þùü��4S ý�` � ú`� ûþÿý` Z[� =�[ �ú`�Q��ù�`� ý�ÿý �ù� `ùü`�ÿ� ÿ�ñ`� �ùú � `ú� û��ûùü 5 pù ç` þùQ�� ÿú�Q` ý�ÿý ý�` �`þùü� þùü� ûýûùüÿ � ûü ò��_ õ û� üùý
ì jzé \ \í �= �jZz]hév[z ýù ý�` ë ú�ý S �Qý ¨ � ûR`ü ý�` �ýúùü� �ÿúÿ ��` �û�� ÿü� ý�` �ú`�Q�� ù�ûýûùü
ýúû��`ú`� �4 �v¬ [ ©éZ[hv�� Z[� =�[ ¨ ûüRù �R`� émmjìì jzév]jh ù � ÿ þùü� ûýûùü þùúú`�� ùü� ûü� ýù�j¬h é�a� ¬ ]� ©éZ[hv� � jZ © [Zì ]��]jh �vj i j éhz © \éí j= v�]z[� ý�ÿý û� þùüý`7 ýQÿ ��4 �Q�� �û`��4 ý�` ë ú�ý þùü� ûýûùüÿ � x� �þù� ` 5

ù� û� �ù �Qýûùü û� ù � þùQú�` �Q�� `þý ûü ý�ÿý ûý �``�� ýù Qü�`ú� ûü` ý�` ÿüÿ��ùúûþ ÿþþùQüý
ù � � ù�ÿ � �Q�ùú� ûüÿýûùü 5 �`ý S û� � ù�ÿ � �Q� ùú� ûüÿýûùü ú` �ÿýûR` ýù ý�` Xû�ù �ÿý`�Y �þù� ` ��p
ù � ÿ � ù�ÿ � êQÿüýûë`ú ç`ú` ÿ �`ü`úÿ � ù� ýûùü S ç` çùQ�� `7� `þý ò���õ ýù � ` ëü` ¨ 4`ý ûý û�ü xý 5pù ç` ý`ü� ýù ý� ûüñ ù � ò��_ õ ÿ� ÿ þÿ�` üùý ù � � ù�ÿ � �Q� ùú� ûüÿýûùü S �Qý ù � �ú`�Q�� ù�ûýûùü
ÿþþù�� ù�ÿýûùü S ç� ûþ� û� �ÿRùQú`� �4 ý�` þùüýúÿ�ýûü� ÿüý`þ`�`üý� 5
ò���õ æ� �ù�ü �ÿ� �ùQ��ý ÿ þÿú S �` ç û�� ÿ�ñ gÿú4 ýù �ù �ùú ÿ � ûþüûþ ç ûý� � û� 58 æ� ��` ú`�Q�`� S ûý û� � `þÿQ�` �` �ÿ� üù þÿú 5
�ùç ý�ÿý ç` �ÿR` �ÿû� �ùçü ý�` � ÿûü ûüýQ ûýûùü� ÿü� ý�` �ÿ� ûþ �ùú� ÿ � �úÿ� `çùúñ �ùú

ùQú ÿüÿ �4�û� ù � X�`ü`úÿ �ûd`�Y þùüý`7ý �`� `ü�`üþ` ûü � ù�ÿ � þùü�ýúQþýûùü� S ç` þÿü ýQúü ýù
ûüR`�ýû�ÿý` ûü � ùú` �`�ý� ý�` ÿüÿ �4� û� ù � ý�` � ûR`ú�` ��`üù� `üÿ ýù � ` � û�þQ��`� t �úÿ�`� ÿü�
ò�Q�ýû��` õ ú` �ÿýûR` � ù�ÿ �ûý4S þùQüý`ú�ÿþýQÿ �ûý4 ÿü� üùü¨`� û�ý`� ûþ ]�¨ þùü� ûýûùüÿ �� S ç�`ú` �ùú
ÿ �� ù � ý�`�` Rÿúû`ýû`� ù � � ù�ÿ � þùüý`7 ý� ç` ç û�� `7ÿ� ûü` ý�`ûú � ùý`üýûÿ � ýù `ü�ÿ�` ûü � ù�ÿ ��Q� ùú� ûüÿýûùü þùü�ýúQþýûùü� 5 ù�` ýù� ûþ� ù � Rÿ�Q`ü`�� ÿü� Rÿúûÿ� û�ûý4 ù � þùü� ûýûùüÿ �� ç û���`ý �� `þûÿ � ÿýý`üýûùü ûü e�ÿ� ý`ú � 5
� Ï� â � Ú�Ù���Ú�Û � � ���� ��Ø�Ù� ÚÛ�ÜÚ�Û ÚÛ � Ú�� �ÛáÜÚ�� á�ÛÜ��Ü�
öý ë ú�ý �û��ý S � û�èQüþýûùü �ù `� üùý �``� ýù � `úýÿûü ýù ý�` �Q�è `þý ù � þùüý`7 ý �`� `ü�`üþ` ûü� ù�ÿ � þùü�ýúQþýûùü� 5 �`ý S ûý �ÿ� � ``ü ÿú�Q`� S ûü �ù� `úý� ò�ô^ôõ S ý�ÿý ÿ þ`úýÿûü ý4� ` ù � � û�ø
èQüþýûR` þùüý`7ý� S `7`���ûë`� �4 ý�` �ÿ� ùQ� �ÿý�úù ù� `7ÿ���` ò��cõ S�½ û� ýù � ` ÿüÿ �4d`�

@:no xyuso�qsx wpo �q~w wpqw wpo ~{vxywy{vq|u yv ���r � x{ v{w yv �q~w yvrywo �{s q T (�UZ yvwostsowqwy{v �¢pqv�yv� wpo wovuou w{ �zwzso wovuo � y|| q||{� �{s q �{xq| soqxyv� �@; �oo �upos ������ �{s �{s3 {v tqsq||o|yu� qvx ~{vwsquw qvx wpoys y�t|y~qwy{vu �{s spow{sy~q| so|qwy{vu yvxyu~{zsuo �@<¡po o�q�t|o yu qwwsy�zwox w{ �qswoo yv �{�oswu ���ë� � �



��_
ÿ� ÿü ûü�ýÿüþ` ù � � ù�ÿ � �Q�ùú� ûüÿýûùü 5
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ç� ûþ� þ�ÿúÿþý`úûd`� ý�` ýçù üùü¨ �ÿþýQÿ � � û�èQüþý� ÿ� �ù� ûýûR` R� 5 ü`�ÿýûR` ÿü�ç`ú� ú` �ÿýûR`
ýù ý�` ÿþþù�� ù�ÿý`� X�4� ùý�`ýûþÿ � þù�� ùü �úùQü�Y 5

ò��óõ

�p{zuo �� �

�
}�qwps{{� �} �yv �}�� � �

��qwps{{� �} �yv �}�� � ò
�� � }�zvv} �t|q~o ���



��c
ö ��ù S ý�ùQ�� ò��óõ û� �ù� ûþÿ ��4 `êQ ûRÿ �`üý ýù ò���õ S �Qý ý� û� û� üùý �4 ûý�` �� �Q¼þû`üý ýù
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��h
fùú ý�` �ú`�Q�� ù�ûýûùü �úùè `þýûùü �úù��`� ý�ÿý û� � ù�`� �4 ò�ck õ �`Qúý� ÿú�Q`� þùúú`þý �4

ý�ÿý ÿþþù�� ù�ÿýûùü ù � ý�` �ú`�Q��ù� ûýûùü ýúû��`ú`� �4 é \v[Z ,� Zé��]v ýù ý�` �ÿþýQÿ � þùüø
ý`7 ý û� �úù� û� ûý`� �4 ÿ þùüR`ú�ÿýûùüÿ � û���ûþÿýQú` ÿ��ù þûÿý`� ç ûý� � û�èQüþýûùü ¥ jZ ¦ S ý�ÿý
ý�` �� `ÿñ`ú �ù`� üùý ñüùç ç�`ý�`ú ¥ ùú ¦ û� ýúQ` 5 æ� ý�` �ú`�Q�� ù�ûýûùü ý�ÿý ðÿ �ý`ú ùçü�
ÿ úÿ�� ûý ç`ú` ýù �úùè `þý ýù ý�` � ÿûü ��p S ý� û� ]��= [ çùQ�� � ` �`ýý �`� 5 Xù�`ú`�ùú` ý�`�ú`�Q�� ù�ûýûùü �Q�ý � ` ÿþþù�� ù�ÿý`� ûü �ù� ` ùý�`ú ��p S ç� ûþ� þÿü ùü �4 � ` ûý� �ù� `��p 5Y �`Qúý� ò�ôô� tj_ õ
ò�ck õ : ûý�`ú ðÿ �ý`ú �ù `�ü xý �ÿR` ÿ úÿ�� ûý ùú ðÿ �ý`ú x� úÿ�� ûý û� ûü � û� ûü� 5 �`Qúý� ò�ôô� tcôõ
ð � û�` ÿþþù�� ù�ÿýûùü � ÿ4 � ` ÿ R ûÿ��` ù�ýûùü �ùú �ú`�Q�� ù�ûýûùü �úùè `þýûùü ûü ò�ck õ S ý�`

ÿú�Q� `üý �ù `� üùý þÿúú4 ùR`ú ç ûý�ùQý �Qúý�`ú ÿ�ù �ùú ý�` ý4� ûþÿ � �ÿý�úù ù�¨ý4� ` `7ÿ���`�
ûüRù �R ûü� ÿüÿ��ùúûþ �`� `ü�`üþû`� 5 p ûüþ` ý�` � û�þùQú�` ú`�`ú`üý� ù � ý�` ë ú�ý � û�èQüþý ÿú` üùý
ÿþþ`��û��` �úù� ý�` �`þùü� � û�èQüþý S ò�c�õ þÿüüùý � ` ÿþþùQüý`� �ùú �4 çÿ4 ù � ÿüÿ��ùúûþ� ûü� ûü� t ý�` ÿüÿ��ùú ùú �`ëüûý` �`�þúû� ýûùü þÿüüùý � ` � ùQü� ýù ý�` ûü�`ëüûý` é Zé��]v5
ò�c�õ ÿ 5 : ûý�`ú ðÿ �ý`ú �ù `�ü xý �ÿR` ÿ úÿ�� ûý ùú ûý û� ûü � û� ûü� 5

� 5 : ûý�`ú ðÿ �ý`ú �ù `�ü xý �ÿR` ÿ úÿ�� ûý ùú ý�` ÿüû� ÿ � û� ûü � û� ûü� 5 �`Qúý� ò�ôô� tjóõ
ð`ú` S � `Qúý� � ÿñ`� ú`�`ú`üþ` ýù ÿ üùýûùü ù � Xþùüý`7ýQÿ � �Q���`ýûùüY S ç� ûþ� ûü ùQú R û`ç�``�� ýù � ` úÿý�`ú �úù��`� ÿýûþ t ò�`Qúý� ò�ôô� tj^ý õ

È� � � Í ³¾¼ ¯¶¶³ ¶À ³¾¼ ®¯¶Á Â¼² ´¹ êëÎ �¹ µ¯·µ´°Â ³¼¼³ ³¾°³ ° °°®¾¶¯´µ ¼�®¯¼¹¹´¶ ² °½¶Â½ ³°Æ¼ ·® °³¼µ¼¸¼³¹ ³¾°³ °¯¼ °µµ¼¹¹´ÁÂ¼ ³¶ ´³ Ã ��°²®Â¼¹ Â´Æ¼ ÈÉÊË�°ÌÍ °¸ ÈÉÊË�ÁÌÍ¹·±±¼¹³ ³¾°³ ³¾´¹ °¹¹·²®³´¶ ´¹ ´µ¶¯¯¼µ³ � ¶¯ ¯°³¾¼¯ ³¾°³ ´³ ´¹ ¶Å¼¯Â½ ¯¼¹³¯´µ³¼¸ Ã È� � � Í ¶ µöµ°¹´¶°ÂÂ½ °°®¾¶¯¹ ² °½ ¹´²®Â½ Â°µÆ ° °³¼µ¼¸¼³ º ¹³¯´µ³Â½ ¹® ¼°Æ´± º » ´³¾¶·³ ³¾¼¯¼À¶¯¼Á ¼µ¶² ´± ·´³¼ÂÂ¼±´ÁÂ¼ Ã Î¾¼ À¶ÂÂ¶» ´± °¯¼ ¹¶² ¼ µ°¹¼¹ ´ ®¶´³ ð
ÉÊË÷Ì ° Ã Î¾¼ ²° »¾¶ ±°Å¼ ¾´¹ ®°½µ¾¼µÆ ³¶ ¾ ´¹ » ´À¼ »°¹ » ´¹¼¯ ³¾° ³¾¼ ¶¼ »¾¶ ±°Å¼ÝÖ ³¶ ¾´¹ ² ´¹³¯¼¹¹ Ã � °¯³³·¼ ÉÊî÷îÌ

Á Ã Ä ¾¼ �°¼ ¸¯´Æ¹ º ¹¾¼ ·¹·°ÂÂ½ ±¼³¹ ¹´µÆ °¸ ®¶¶¯ �¯¼¸ ¾°¹ ³¶ µÂ¼° ÝÖ ·® Ã
È� � � Í Ä ¾°³ Ç »°³ ³¶ ®¯¶®¶¹¼ ¾¼¯¼ ´¹ ¹¶² ¼»¾°³ ¹´² ´Â°¯ ³¶ ³¾¼ ��³½® ¼ °°Â½¹´¹ º Á·³ ³¾¼¯¼°¯¼ ´²®¶¯³°³ ¸´�¼¯¼µ¼¹ ³¶¶ º °¹ »¼ ¹¾°ÂÂ ¹¼¼ Ã Î¾¼ ¹·±±¼¹³´¶ ³¾°³ Ç »°³ ³¶ ² °Æ¼ ´¹³¾°³ º Ð· ´³¼ ±¼¼¯°ÂÂ½º ³¾¼ µ¶³¼³ ¶À ° ®¯¼¹·®®¶¹´³´¶ ´¹ ¸¼³¼¯² ´¼¸ ¶³ ¶Â½ Á½ ³¾¼¼�®¯¼¹¹´¶ ³¾°³ ³¯´±±¼¯¹ ´³ º Á·³ ² °½º ´ °¸¸´³´¶ º ¸¼® ¼¸ ¶ µ¶³¼�³·°Â À°µ³¶¯¹ Ã Ç °»¶¯¸ º ®¯¼¹·®®¶¹´³´¶°Â µ¶³¼³ ² °½ Á¼ ¹·Á¿ ¼µ³ ³¶ µ¶³¼�³·°Â ¹·®®Â¼³´¶ º °¹ Ç ®¯¶®¶¹¼³¶ µ°ÂÂ ´³ Ã �¼·¯³¹ ÉÊîî� ð�ïÀ Ì

fùú ò�c�õ S ý�` úÿý�`ú � ùùú �ú`�Q�� ù�ûýûùü� ýúû��`ú`� �4 ]v ùú v¬[ éh ]ìé \ ÿú` X`7�ÿü�`�R ûÿ þùüý`7ýQÿ � �Q�� �`ýûùü ûüýù �ù� `ý� ûü� �ûñ` <úÿ�� ûý ùçü`� �4 ðÿ �ý`ú x5Y ò�`Qúý� ò�ôô� tk_ õõ 5

ò�cóõ
��q|wos �� �

�
�sq��yw �� �{�v �� �� � �

}sq��yw�{�vox��} �}�� �pyxyv� �} �



��ó
fúÿüñ �4S ç` �ù üùý �`` �ùç ý� û� ÿüÿ �4� û� þùQ�� � ` ÿü4 � ùú` þùü�ýúÿûü`� ý�ÿü �ù� `úý� x

ÿþþù�� ù�ÿýûùü ÿþþùQüý 5 bü ý�` þùüýúÿú4S �ù� `úý� x ÿüÿ �4 �û� ÿý �`ÿ�ý û� þùü�ýúÿûü`� ýù � ûþñQ� � ÿý`úûÿ � �úùR û�`� �4 ý�` �ú`R ûùQ��4 þùü�ýúQþý`� ��p S ç� û�` ý�` üùýûùü ù � Xþùüý`7 ýQÿ ��Q���`ýûùüY û� �Qþ� � ùú` �û� `úÿ � 5 bü` þùQ�� S �ùú ûü �ýÿüþ` S þ�ùù�` ýù ú`��ÿþ` ý�` �ú`�Q�� ùø�ûýûùü <úÿ�� ûýøùçü`�ø�4 ðÿ �ý`ú x �4 <úÿ�� ûý ý�ÿý ðÿ �ý`ú çÿüý� ýù ùçü x ùú `R`ü �4 <úÿ�� ûý
ý�ÿý ðÿ �ý`ú �ù `�ü xý ùçü xS ç� ûþ� ��ùQ�� üùý � ` ÿ � ù��û��` � `ÿüûü� �ùú ò�c�õ 5

ö ��ù S û� þùüý`7ýQÿ � �Q�� �`ýûùü � ÿñ`� ÿþþ`��û��` ÿü ÿüý`þ`�`üý ý�ÿý û� `�� `��`� ç ûý� ûü
ý�` �þù� ` ù � ü`�ÿýûùü ûü ÿ � û�èQüþýûR` ��p S ûý û� üùý þ �`ÿú ç�4 ý� û� ��ùQ�� üùý � ` � ù��û��`
ûü ò�c^õ S ùü ÿ üùü¨ �� `þûëþ ûüý`ú�ú`ýÿýûùü ù � ý�` ûü�`ëüûý` 5
ò�c^õ yðÿ �ý`ú ùçü� ÿ úÿ�� ûý S ùú gÿú4 �ÿ� �``ü ûýùú �` û� � û� ûü� ûý 5
ù�` �`��ùü ýù �`ÿúü �úù� ý� û� û� ý�ÿý Xÿþþù�� ù�ÿýûùü ù � ý�` ü`�ÿýûùü ù � ý�` ë ú�ý � û�èQüþý

ûüýù ý�` �`þùü�Y û� üùý � û�� `ü�`� ç ûý� ûü �`Qúý� x ÿüÿ �4 �û� S �Qý ú`��ÿþ`� �4 ÿ � ûý`ú`üý S ÿü�
`R`ü � ùú` Qüþùü�ýúÿûü`� üùýûùü ù � Xþùüý`7 ýQÿ � �Q���`ýûùüY 5

pýû�� ÿüùý�`ú ÿüÿ �4 �û� ù � �ÿý�úù ù�¨ý4� ` `7ÿ���`� �ÿ� � ``ü ùý`ú`� �4 � OJ'®SO ¢F££�¤S
ç�ù �`R` �ù�� ÿ X�ùQ��` � `�ÿýûùü ÿü� 6 ú`�Q�� ù�ûýûùüÿ � ��ùY 5 w úÿ�� `ú �ÿ�ûþÿ ��4 ÿ�ú``�
ç ûý� �ù� `úý� x ÿüÿ �4 �û� ûü ý`ú�� ù � � ù�ÿ � �Q� ùú� ûüÿýûùü ò��óõ 5��

� ûR`ü ý�` `êQ ûRÿ �`üþ` ù � 1� � ò� � � õ ç ûý� � � � òþ� 5 ò�côõ ÿü� ò�j_ õõ S w úÿ�� `ú
ù��`úR`� ý�ÿý û� � û�èQüþýûùü ç`ú` ú`� ú`�`üý`� ÿ� ûü ò�j �� õ S ÿ� ù�� ù�`� ýù ý�` �ýÿü�ÿú�
ò�j �ÿ õ S ý�` ÿüÿ �4�û� ù � �ÿý�úù ù�¨ý4� ` `7ÿ���`� çùQ�� ú`�Qþ` ýù ý�` � úù��`� ù � �ùQ� �`
ü`�ÿýûùü ` �û� ûüÿýûùü t #4 Q�` ù � ò�j �� õ ò�jcõ þùQ�� � ` ú`� ú`�`üý`� ÿ� ò�jcÿ õ S ç� ûþ� �4
ú`�Qþûùü ýù ò�jc� õ ÿ ��ùç � �ùú ÿüÿ��ùúûþ � ûü� ûü� ù � ý�` � úùüùQü ç ûý� ûü ý�` �`þùü� � û�èQüþý 5
ò�côõ : ûý�`ú ý�`ú` x� üù �ÿý�úùù� ûü ý� û� �ùQ�` S ùú ûý û� ûü ÿ �Qüü4 ��ÿþ` 5
ò�j_ õ æ� ý�`ú` û� ÿ �ÿý�úù ù� ûü ý� û� �ùQ�` S ûý û� ûü ÿ �Qüü4 ��ÿþ` 5
ò�j �õ ÿ 5 � � �

� 5 � � � �

ò�jcõ : ûý�`ú ý�`ú` û� üù �ÿý�úùù� ûü ý� û� �ùQ�` S ùú ûý û� ûü ÿ �Qüü4 ��ÿþ` 5

ÿ 5 � ý ��qwps{{� �� �yv�wpyu�p{zuo �� � �
}} � ��zvv} �t|q~o �} �

� 5 ��qwps{{� �� �yv �wp yu�p{zuo �� � �
}} � ��zvv} �t|q~o �} �

@@Àsqp�os �syv�u zt qv qs�z� ovw yv uztt{sw {� � {xq| uz�{sxyvqwy{v � qvx q�qyvuw wpo À q�tb�o}|o" uw} |oqvq|}uyu �{s �qwps{{�"o�q�t|ou � �py~p �o � y|| xyu~zuu � {�ovwqsy|}�



��^
� ÿý�`ú ý�ÿü ÿ��û�üûü� � û�èQüþýûR` �`üý`üþ`� ÿü û���ûþÿýûR` ��p þùü� ûýûùü ÿ� ûü ò�jcõ Sw úÿ�� `ú `7��ùûý� ý� û� �ÿþý S ç ûý� ûü � û� X�ùQ��` �`�ÿýûùü ��ù p`� ÿüýûþ�Y ò�jjõ ç�`ú`

ü`�ÿýûùü û� �`ëü`� ÿ� ÿ X» û�¨»ù� ù� `úÿýùúY S �4 ÿ��û�üûü� � û�èQüþýûùü � ÿ � `ÿüûü� `êQ ûRÿ �`üý
ýù � S `7þ`�ý �ùú ý�` X�ù �ÿúûý4Y ù � ý�` ÿüý`þ`�`üý òþ� 5 ò�jjþ¨� õ 5
ò�jjõ �ùQ��` �`�ÿýûùü ��ù �`� ÿüýûþ�¹ ¹ ¹

þ 5 ��� � ��� � ±� n �� ò�� � �� þ ��¥��Ð � 0� �� � � � þ �����Ð õº
� 5 ��� � ��� � ±� n �� ò�� � � � þ ��¥��� � 0� �� � � � þ �����Ð õº
` 5 ���  � n ¥  � ¹¹¹� ¥! ���Ð � ±�� � � � n � ±  � º��� þ ò��¥ �� ¶ ¹¹¹¶ ��¥! ��õº � 0� �� � � � þ ��� ��Ð õº

���  � n ¥  � ¹¹¹� ¥! ���� � ±�� � � � n 10� ò� ±  � º��� þ ò��¥ �� ¶ ¹¹¹ ¶ ��¥! ��õõº
� 5 ��1���Ð � ��������1���� � �����Ð w úÿ�� `ú ò�ôô� t�óõ

æü ÿ�� ûýûùü S ý�` ÿþþ`��û� û�ûý4 þùü�ýúÿûüý� �ùú ÿüÿ��ùúûþ � ûü� ûü� ÿú` �`ëü`� ûü �Qþ� ÿ çÿ4
ý�ÿý ý�`4 `üÿ��` ÿüÿ��ùúûþ ú`�`ú`üþ` ýù ÿüý`þ`�`üý� ûü �ùQ��4 ü`�ÿý`� þùüý`7ý� ò�jk õ ò�ùú� ùú` �`ýÿû� �`` w úÿ�� `ú ò�ôô� t�ó¨�^õõ 5
ò�jk õ æý û� üùý ýúQ` ý�ÿý �ù�ü � û�ü xý � úûü� ÿü Q��ú` ��ÿ 5 æý çÿ� �Qú��` ÿü� ûý �ýù ù� ûü ý�`�ÿ ��çÿ45 w úÿ�� `ú ò�ôô� t�_ õ
#ÿ�`� ùü ý� û� �`� ÿüýûþ� ý�`ü S ÿüÿ��ùúûþ � ûü� ûü� û� � ù��û��` S ûü ò�j�õ S �úù� ý�` �`þùü�� û�èQüþý ýù � ÿý`úûÿ � ç ûý� ûü ý�` �þù� ` ù � ü`�ÿýûùü ûü ý�` ë ú�ý � û�èQüþý 5

ò�j�õ : ûý�`ú ý�`ú` x� üù �ÿý�úùù� ûü ý� û� �ùQ�` S ùú ûý û� ûü ÿ �Qüü4 ��ÿþ` 5

�
��qwps{{� �� �yv�wpyu�p{zuo �� � 	

}} � ��zvv} �t|q~o �} �

ö þþùú� ûü� ýù ý�` X�ùQ� �` ü`�ÿýûùü ��ù �`� ÿüýûþ�Y ò�j�õ û� �ù� ûþÿ ��4 `êQ ûRÿ �`üý ýù ò�j_ õ 5�`ý S ç` � ÿ4 ÿ�ñ ùQú�` �R`� ç�`ý�`ú ý�`�` �`üý`üþ` ý4� `� ÿú` ÿ ��ù `êQ ûRÿ �`üý �úù� ÿ � û�þùQú�`
ý�`ùú`ýûþÿ � � `ú�� `þýûR` 5

æü ùQú R û`ç ý�`4 ÿú` üùý 5 eùü�û�`ú ý�` þùüýúÿ�ýûR` �ÿûú ûü ò�jhõ 5 æ� ç` ÿú` þùü �úùüý`�
ç ûý� ò�jhÿ õ ùQý ù � þùüý`7 ý S ûý �``�� úÿý�`ú � û¼ þQ�ý ýù �`ý ÿý �ù� ` �ùQü� ûüý`ú�ú`ýÿýûùü S� ûR`ü ý�ÿý ý�`ú` û� üù ù�R ûùQ� ú` �ÿýûùü�� û� ÿRÿû�ÿ��` ý�ÿý þÿQ�ÿ ��4 þùüü`þý� �ù�ü x� � ûR ûü�
ÿ � ú`�`üý ýù � û� �úùý�`ú ýù ùý`ü� ûü� � û� ûü ÿüùý�`ú çÿ4 òç� ûþ� ùü` çÿ4S ç` � ÿ4 ÿ�ñ
ùQú�` �R`�õ 5 æü ÿü4 þÿ�` ý�` ûüý`ú�ú`ýÿýûùü ç` ÿ��û�ü ýù ò�jhÿ õ úÿ� ûþÿ ��4 � ûý`ú� �úù� ý�` ùü`
ç` ÿ��ù þûÿý` ç ûý� ý�` � û�èQüþýûùü ûü ò�jh� õ 5
ò�jhõ ÿ 5 æ� �ù�ü �ÿR` ÿ �ú`�`üý ýù � û� �úùý�`ú S �` ùý`ü�`� � û� ûü ÿüùý�`ú çÿ45

� 5 �ù�ü � û�ü xý � ûR` ÿ �ú`�`üý ýù � û� �úùý�`ú S ùú �` ùý`ü�`� � û� ûü ÿüùý�`ú çÿ45



��ô
ù� û� û� ÿ ��ù �úùQ��ý ùQý �4 ý�` �ù ��ùç ûü� `7ÿ���`� S ç�`ú` ý�` ÿüÿ��ùú �jv¬ þÿü � `Qü�`ú�ýù ù� ýù ú`�`ú ýù ý�` ÿ �ý`úüÿýûR`� �ú`�`üý`� �4 ý�` � û�èQüþý� ûü ò�jóÿ õ S ç� û�` ý� û� û�

üùý � ù��û��` �ùú ý�` ò�ù� ûþÿ ��4 `êQ ûRÿ �`üýõ û���ûþÿýûùü ûü ò�jó� õ 5
ò�jóõ ÿ 5 �ù�ü ò`ûý�`ú õ ç`üý ùQý �ùú � ûüü`ú S ùú ò` ��` õ �` ç`üý ýù ý�` � ùR û`� 5

æü �ÿþý S �` � û� � ùý� 5
� 5 æ� �ù�ü � û�ü xý �ù ùQý �ùú � ûüü`ú S �` ç`üý ýù ý�` � ùR û`� 58 æü �ÿþý S �` � û� �ùý� 5

fûüÿ ��4S ûý �``�� ý�ÿý `7ÿ���`� ûüRù �R ûü� ì jzé \ �© \]vv]hi þÿüüùý � ` �`ÿ �ý ç ûý� ÿ��úùø�úûÿý` �4 ùü ý� û� ÿüÿ �4 �û� ù � � û�èQüþýûùü 5 æ� ûü �ÿü�� ÿü x� `7ÿ���` ò�j^õ ¨ ÿþþùú� ûü� ýùw úÿ�� `ú x� ú`þû� ` ¨ ý�` � û�èQüþýûR` �`üý`üþ`� ÿú` ûüý`ú�ú`ý`� ÿ �ùü� ý�` �ûü`� ù � ò�jj� õ S ë ú�ý S
ûý ç û�� hjv � ` ÿüÿ �4d`� ÿ� `êQ ûRÿ �`üý ûü � `ÿüûü� ýù ò�j^ÿ õ S �Qý ÿ� ý�` úÿý�`ú Qüûüý` ��`� û��`
ò�j^� õ S ÿü� �`þùü��4S ÿüÿ��ùúûþ ú`�`ú`üþ` �úù� ý�` ë ú�ý � û�èQüþý ù � ý�` �`þùü� �`üý`üþ`
ýù é zjmvjZ ûü ý�` ë ú�ý � û�èQüþý ù � ý�` ë ú�ý �`üý`üþ` û� üùý �ûþ`ü�`� ¨ Qü �`�� �ÿü�� ÿü x�
ÿüÿ �4 �û� ù � X� ù�ÿ � �� �ûýýûü�Y û� ÿ�ù�ý`� ÿ� ÿ �� `þûÿ � þÿ�` ù � � ù�ÿ � �Q� ùú� ûüÿýûùü S ûüRù �R ûü�
émmjìì jzév]jh ù � ý�` ò��p þùúú`�� ùü� ûü� ýù ý�` õ ë ú�ý � û�èQüþý ù � ý�` � ú`þ`� ûü� �`üý`üþ`
ûüýù ý�` ú`�ýúûþýùú ÿú�Q� `üý ù � ÿü û���ûþÿýûR` þùü� ûýûùü ý�ÿý ýÿñ`� ý�` ë ú�ý � û�èQüþý ù � ý�`�`þùü� �`üý`üþ` ûü ûý� �þù� ` 5
ò�j^õ eÿ �� ý� û� üQ�� `ú 5 ù�` ��ùü` ç û�� � ` ÿü�ç`ú`� �4 `ûý�`ú ÿ �ù þýùú ùú ÿ �`þú`ýÿú45

ù�` �ù þýùú þÿü ý` �� 4ùQ úû��ýÿçÿ4 ç�ÿý x� ý�` � ÿýý`ú ç ûý� 4ùQ S ùú ý�` üQú�` þÿü� ÿñ` ÿü ÿ�� ùûüý� `üý �ùú 4ùQ 5
ÿ 5 eÿ �� ý� û� üQ�� `ú 5 ö �ù þýùú ùú ÿ �`þú`ýÿú4 ç û�� ÿü �ç`ú 5 æ� ÿ �ù þýùú ÿü �ç`ú� �` þÿü

ý` �� 4ùQ ç�ÿý û� ç úùü� 5 æ� ÿ �`þú`ýÿú4 ÿü�ç`ú� S ��` þÿü � ÿñ` ÿü ÿ�� ùûüý� `üý 5
�ÿü�� ÿü ò�ô^h tc_�õ

� 5 eÿ �� ý� û� üQ�� `ú 5 æ� ûý û� üùý ý�` þÿ�` ý�ÿý ÿ �ù þýùú ÿü�ç`ú� S ÿ �`þú`ýÿú4 ç û��
ÿü�ç`ú 5 æ� ûý û� üùý ý�` þÿ�` ý�ÿý ý�` �ù þýùú þÿü ý` �� 4ùQ ç�ÿý û� ç úùü� S ý�` üQú�`
þÿü � ÿñ` ÿü ÿ��ùûüý� `üý 5

ð � û�` ûü ùQú � û�þQ��ûùü ù � �ù� `úý� x ÿüÿ �4 �û� ù � �ÿý�úùù�¨ �`üý`üþ`� ç` ú`è `þý`� ÿü ÿþø
þùQüý ûü ý`ú�� ù � � ù�ÿ � �Q�ùú� ûüÿýûùü S w úÿ�� `ú �úûü�� Q� ý�` �ù ��ùç ûü� ÿú�Q� `üý S ç� ûþ��``�� ýù �ÿRùQú ý�` � ù�ÿ � �Q� ùú� ûüÿýûùü ÿ��úùÿþ� ýù �ÿý�úùù�¨ �`üý`üþ`� 5

ö þÿ�` ûü � ùûüý û� ÿ �ûýQÿýûùü ç�`ú` ý�`ú` ÿú` ýçù �ÿý�úùù�� ûü ý�` �ùQ�` S ùü` ù � ý�`�
ûü ÿ �Qüü4 ��ÿþ` 5 æü �Qþ� ÿ �ûýQÿýûùü ý�` ��p ò���õ ù � w ÿ����`4�` x� ÿüÿ �4 �û� û� R`úûë`� S
ç� û�` ý� û� û� üùý �ù �ùú ý�` ��p ò��óõ ý�ÿý ú`�Q�ý� �úù� ý�` � ù�ÿ � �Q�ùú� ûüÿýûùü ÿüÿ �4�û�
ù � � û�èQüþýûùü S ú`�ùúýûü� ýù û���ûþÿýûùü 5 öü� ý� û� û� û� `7ÿþý �4 ç�ÿý ç` çÿüý ûü �Qþ� ÿ þÿ�` 5�ùç S üùý` ý�ÿý �ùQ��` ü`�ÿýûùü ` �û� ûüÿýûùü S ç� ûþ� w úÿ�� `ú ò�ôô�õ �Q û��� ûüýù ��ù �4� `ÿü� ù � ý�` þùü� ûýûùü � ûü ò�jjõ û� �Q� è `þý ýù ÿ QüûêQ`ü`�� þùü� ûýûùü S ç� ûþ� w úÿ�� `ú
û��Q�ýúÿý`� �4 � `ÿü� ù � ò�jôõ 5 p`` ÿ ��ù ò�k_ õ 5
ò�jôõ ÿ 5 æý û� üùý ý�` þÿ�` ý�ÿý ý�`ú` û� üù �Q`�ý ÿý ý� û� ç`�� ûü� 58 y ð` û� �ýÿü� ûü� úû��ý � `� ûü� 4ùQ 5



�h_
� 5 æý û� üùý ý�` þÿ�` ý�ÿý ý�`ú` û� üù �úû�` ÿý ý� û� ç`�� ûü� 5p�` û� �ýÿü� ûü� úû��ý � `� ûü� 4ùQ 5 w úÿ�� `ú ò�ôô� t� �õ

ò�k_ õ ö t æ x� �Qú` ý�ÿý �ù�ü � û�ü xý �Q4 ÿ � ùùñ S ç�`ü �` çÿ� ûü e� ûüÿ 5# t b� üù S ûý û� üùý ý�` þÿ�` ý�ÿý �ù�ü � û�ü xý �Q4 ÿ � ùùñ 5 8 æü �ÿþý S ûý û� �ú`ÿý 5
� `R`úý�` �`�� �` �úÿç � ý�` þùüþ �Q�ûùü ý�ÿý X���ûüþ` �Qþ� ÿ��ÿú`üý þùQüý`ú`7ÿ���`� ùü

þ �ù�`ú `7ÿ� ûüÿýûùü ýQúü ùQý ýù � ` üù þùQüý`ú`7ÿ���`� ÿý ÿ �� S ûý �``�� ç` þÿü ýÿñ` ûý é� éi [h [Zé \ Z=\[ ý�ÿý ÿ� �ÿú ÿ� ýúQý� þùü� ûýûùü� ÿü� ý�` � ù��û� û�ûý4 ù � ÿüÿ��ùúÿ ÿú` þùüþ`úü`��ùQ� �` ü`�ÿýûùü� ûü �ýÿü�ÿú� :ü��û�� � `�ÿR` ÿ� û� üù ü`�ÿýûùü ÿý ÿ �� ç`ú` �ú`�`üý 5Y òw úÿ�ø� `ú ò�ôô� t�cõ S ûýÿ �ûþ� ÿ��`� õ 5
æü ùQú R û`ç S � ûR`ü ý�` þùü�ýúÿûüý ùü QüûêQ`ü`�� ý�ÿý û� �úùQ��ý ùQý �4 ò�jôõ ÿü� ò�k_ õ S

ç` þÿüüùý �`ü`úÿ �ûd` �ùQ��` ü`�ÿýûùü ` �û� ûüÿýûùü ýù ý�` �`�ú`` ù � �Q û�� ûü� ûý ûüýù ý�` �`ø� ÿüýûþ� ù � ��p� �`ü`úÿ ��4S ÿ� w úÿ�� `ú � û� S �Qý �ÿR` ýù ú` �ÿýûR ûd` ý� û� úQ�` ýù ÿ QüûêQ`ü`��
þùü� ûýûùü �ùú � û�þùQú�` ú`�`ú`üý� ûüýúù�Qþ`� Qü�`ú �ùQ� �` ü`�ÿýûùü �þù� ` 5

æúú`�� `þýûR` ù � �ùç ý� û� þùQ�� � ` �ùü` S û� �ùQ��` ü`�ÿýûùü ` �û� ûüÿýûùü û� �Q�è `þý ýù ý� û�
þùü�ýúÿûüý S ý�` ÿú�Q� `üý ý�ÿý w úÿ�� `ú úÿû�`� ÿ�ÿûü�ý ý�` w ÿ���� `4�`¨ �ý4�` ÿüÿ �4 �û� ù ��ÿý�úùù�¨ �`üý`üþ`� � ú`ÿñ� �ùçü t ûý ú` �û`� Q�ùü ÿ þùüý`7 ý ý�ÿý �ù`� üùý þù���4 ç ûý� ý�`QüûêQ`ü`�� þùü�ýúÿûüý 5

ùù �Q� Q� ý�` � û�þQ�� ûùü ç` �ÿ� �ù �ÿú t ð` �ÿR` ÿú�Q`� ý�ÿý ý�` ÿüÿ �4 �û� ù � �ÿý�úùù�¨
ý4� ` �`üý`üþ`� ��ùQ�� üùý ú`�ùúý ýù � ù�ÿ � �Q� ùú� ûüÿýûùü òù � ý�` �`þùü� � û�èQüþý ýù ý�`
ü`�ÿýûùü ù � ý�` ë ú�ý � û�èQüþýõ 5 ö ú�Q� `üý� ûü þÿ�` �ÿR` � ``ü þùüý`7 ý� ûüRù �R ûü� X� ù�ÿ ��� �ûýýûü�Y ò�`` ò�c �õõ ÿü� þùüý`7 ý� ûüRù �R ûü� üùü¨`7þ �Q� ûR` � û�èQüþýûùü ò�ccõ 5 bü ý�` ùý�`ú�ÿü� S ç` ë ú��4 �Q�� ùúý ý�` Q�` ý�ÿý �ÿü�� ÿü ò�ô^hõ � ÿñ`� ù � � ù�ÿ � �Q� ùú� ûüÿýûùü ýù
ÿþþùQüý �ùú þÿ�`� ù � `7 ý`ü�`� � û�èQüþýûR` þùüý`7ý� S ì jzé \ �© \]vv]hi 5BB� ÿý�`ú S ç` ýÿñ` ý�` � ù�ûýûùü ý�ÿý ý�` ÿüÿ �4 �û� ù � �ÿý�úùù�¨ý4� ` �`üý`üþ`� �Q�ý ú` �4 ùü
ý�` � `ÿüûü� ù � `7þ �Q�ûR` jZ ò¥ jZ"#$% ¦ õ S ç� ûþ� � ûú`þý �4 `�� ù� û`� ý�` þùü� ûýûùü ý�ÿý ý�`�`þùü� � û�èQüþý ¦ û� ýù � ` ûüý`ú�ú`ý`� ÿ� v¬[ jv¬[Z mé�[S ç� ûþ� û���û`� ý�` ü`�ÿýûùü ù � ý�`
ë ú�ý � û�èQüþý 5B 

ò�k �õ ¥ jZ"#$% ¦ t � � � �
�

ç�`ú` � ÿü� � ÿú` ý�` ��p þùü� ûýûùü� ýù � ` þùü�ýQþý`� �ùú ¥ ÿü� ¦ 5
ù� û� û� `7ÿþý �4 w ÿ���� `4�` x� ÿüÿ �4� û� 5 ùù ÿþþùQüý �ùú ý�` ÿüÿ��ùúûþ �`� `ü�`üþû`� ý�ÿý

ÿú` þ�ÿúÿþý`úû�ýûþ �ùú ý�`�` �`üý`üþ`� S ç` þùQ�� `ûý�`ú ú`�ùúý ýù ÿ » û�¨»ù� �`� ÿüýûþ� �ùú
ü`�ÿýûùü S ÿ� �`R` �ù� `� �4 w úÿ�� `ú S ùú ` ��` ÿ ��ùç �ùú ÿ���ûþÿýûùü ù � ý�` ûü �`ú`üþ` úQ�`
ù � �ùQ��` ü`�ÿýûùü ` �û� ûüÿýûùü ûü þùüý`7 ý� ý�ÿý ÿú` ûü ÿþþùú�ÿüþ` ç ûý� ý�` QüûêQ`ü`��
þùü� ûýûùü ò�`` w ÿ����`4�` ò�ôô �õõ 5 #` �ùç ç` ç û�� þùü�û�`ú ÿü ÿüÿ �4 �û� ÿ �ùü� ý�`�` �ûü`� ûü
ý�` �úÿ� `çùúñ ù � ÿüüùýÿý`� ��p� 5
2mm� |wp{z�p �o � y|| ts{t{uo q uy�t|y�~qwy{v {� wp yu qvq|}uyu yv {zs �sq� o�{s3 {� qvv{wqwox ���u �2m 2�o~q|| wpqw wp yu qut o~w {� wpo � oqvyv� {� (/ yu � yuuyv� yv �ozswu Â qvq|}uyu � �py~p wposo�{so �zuw sou{sww{ wpo v{wy{v {� �~{vwo�wzq| uztt|owy{v� w{ q~~{zvw �{s wp yu w}t o {� ~{vuwsz~wy{v �



�h �
ð` ��ùQ�� ù��`úR` ý�ÿý w úÿ�� `ú x� ÿüÿ �4 �û� û� R`ú4 �Qþ� ûü ÿþþùú�ÿüþ` ç ûý� ý� û� R û`ç S

ûü ý�ÿý ûý þúQþûÿ ��4 ú` �û`� ùü �ùQ��` ü`�ÿýûùü ` �û� ûüÿýûùü 5 �`ý S ý�` ÿüÿ �4 �û� �``�� �ù� `ç�ÿýQüûüýQ ûýûR` ûü ý�ÿý ý�` � `ÿüûü� ÿ��û�ü`� ýù � û�èQüþýûùü û� `7ÿþý �4 �ÿúÿ ��` � ýù ý�` � `ÿüûü� ù �
û���ûþÿýûùü 5 ö � � ùûüý`� ùQý �4 çÿ4 ù � `7ÿ���`� ò�jhõ ÿü� ò�jóõ S ý�` � `ÿü ûü� ù � � û�èQüþýûùü
ÿü� û���ûþÿýûùü û� êQ ûý` � û�ýûüþý �úù� ÿ � û�þùQú�` ý�`ùú`ýûþ � `ú�� `þýûR` S �Qþ� ý�ÿý ç` çùQ���ûñ` ýù ù�ý �ùú ÿü ÿüÿ �4 �û� ý�ÿý ÿ��û�ü � ý�`�` þùü�ýúQþýûùü� � û�ýûüþý ýúQý� þùü� ûýûùü� 5

ð � û�` ç` þùü �û�`ú ûý ÿ� úÿý�`ú � û��`ÿ� ûü� ýù ú`�ùúý ýù ý�` üùýûùü ù � � ù�ÿ � �Q�ùú� ûüÿø
ýûùü �ùú ý�` ÿüÿ �4 �û� ù � �ÿý�úù ù�¨ý4� ` �`üý`üþ`� S þùüý`7 ý� ù � � ù�ÿ � �� �ûýýûü� S �úùQ��ý Q��4 �ÿü�� ÿü S ÿú` �`ëüûý` �4 ýù � ` úÿü�`� Qü�`ú ý� û� �`ÿ� ûü� 5 pQþþ`�� ûùü� ù � � û�èQüþýûR`�`üý`üþ`� �ûñ` �ÿü�� ÿü x� ò�kcõ þÿü ùü �4 � ` ûüý`ú�ú`ý`� þùúú`þý �4 û� ý�` � û�èQüþý� ù � ý�`�ÿý`ú �`üý`üþ` ò�õ ÿú` ú`�ú`�`üý`� ÿ� � û�èQüþýûR` [. v[h�]jh� ù � ý�` þùüý`7ý� �úùR û�`� �4 ý�`
ú`�� `þýûR` � û�èQüþý� ù � ý�` �ú`R ûùQ� �`üý`üþ` ò�õ 5
ò�kcõ �ùQ ç û�� �ýÿ4 Qü� ÿúúû`� S ùú 4ùQ ç û�� � ÿúú4 ÿ ýúÿ�� 5�ùQ x�� � `þù� ` ÿ üQü S ùú ý�` ýúÿ�� ç û�� � `ÿý 4ùQ ú`�Q�ÿú �45: ûý�`ú çÿ4 4ùQ x�� �ÿR` ÿ � û�`úÿ� �` �û�` 5 �ÿü�� ÿü ò�ô^h tc_�õ

GHIJK LK KPRRPQU ¤ HO SWRSQISI I PL& MQVRPTS VHQRSWRL
æü � û� ÿ��úùÿþ� ýù � ù�ÿ � �� �ûýýûü� �ÿü�� ÿü ò�ô^hõ þ �ù�` �4 �ù ��ùç � �ù� `úý� x ÿüÿ �4 �û� ù �� ù�ÿ � �Q� ùú� ûüÿýûùü ûü � ù�ÿ � þùüý`7ý� S ûü ý�ÿý ý�` ÿüý`þ`�`üý þùüý`7ý ¨ ûü ý� û� þÿ�` ùü`
ùú ý�` ùý�`ú ù � ý�` �ú`þ`� ûü� �`üý`üþ` x� � û�èQüþý� ¨ û� ÿþþù�� ù�ÿý`� ýù ý�` ú`�ýúûþýùú ù �
ÿü û���ûþÿýûR` þùü� ûýûùü òùú QüûR`ú�ÿ ��4 êQÿüýûë`� � ù�ÿ � ù� `úÿýùúõ ò�`` ò�c_� õõ 5

æü ùQú �úÿ� `çùúñ ù � ÿüüùýÿý`� ��p� ý�`ú` û� ÿü ÿ �ý`úüÿýûR` çÿ4 ýù þÿ� ýQú` �ÿü�� ÿü x�
ûüýQ ûýûùü ý�ÿý Xûü�ý`ÿ� ù � èQ�ý ÿ�� ûü� ý� û� ü`ç �`üý`üþ` ýù ý�` ÿ��`úýûùü �`R` � ù � ý�` � û�ø
þùQú�` S 4ùQ þÿü ÿü� ù �ý`ü �ÿR` ýù �© \]v ûý ûü ûý� ÿ �ý`úüÿýûR`� S ÿü� ézz �ûýÿ �ûþ� ÿ��`� � ý�`
ùü` ÿ �ý`úüÿýûR` ç ûý� � ù�ÿ � �Q� ùú� ûüÿýûùü ýù ùü` ù � ý�` ÿ �ú`ÿ�4 �ú`�`üý ÿ �ý`úüÿýûR`� S ÿü�
ý�` ùý�`ú ýù ý�` ùý�`ú �ú`�`üý ÿ �ý`úüÿýûR` 5Y ò�ÿü�� ÿü ò�ô^h tc_k õ S �`` ÿ� ùR` � 5 ��cõ 5 æü ùQú�úÿ� `çùúñ ç` þÿü ú`� ú`�`üý �Qþ� [. v[hz[z � û�èQüþýûR` þùüý`7ý� �4 çÿ4 ù � z]�� =hmv]�[ =© }zév[ mjhz]v]jh� ùü þùüý`7 ý ú`�`ú`üý� ÿ��ù þûÿý`� ç ûý� ý�` ú`�� `þýûR` � û�èQüþý� ù � ÿ �ú`þ`� ûü�� û�èQüþýûR` �`üý`üþ` 5

ù� û� û� û��Q�ýúÿý`� �4 çÿ4 ù � ý�` �ú` �û� ûüÿú4 ��p ò�kk õ S ç�`ú` ç` � ÿñ` Q�` ù � ý�` ú`� ø
ú`�`üýÿýûùü �ùú� ÿý ò�kjõ �ùú � û�èQüþýûR` �`üý`üþ`� S ýù � ` � û�þQ��`� ûü � ùú` �`ýÿû� � ` �ùç 5
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�© \]vv]hi S ç�`ú` òûûõ ûý ÿþþùQüý� �ùú �Q�ùú� ûüÿý`� � û�èQüþýûR` � û�þùQú�`� ç ûý� `ûý�`ú QüûR`úø�ÿ � ùú üùü¨QüûR`úÿ � � ù�ÿ � êQÿüýûëþÿýûùü 5 æü ý�`�` ú`�� `þý� ý�` ÿüÿ �4 �û� û��úùR`� ùR`ú ý�`
ÿüÿ �4 �û� � úù� ù�`� �4 �ÿü�� ÿü ò�ô^hõ ¨ û� ç` þùüþ`ûR` ù � ÿþþù�� ù�ÿýûùü ÿ� ú`�ýúûþý`� ûü
ý`ú�� ù � ÿþþ`��û� û�ûý4 þùü�ýúÿûüý� �ùú ÿüÿ��ùúûþ � ûü� ûü� 5

:WVKMLPTS jZ
ù� û� �`ÿR`� Q� ç ûý� ý�` �úù��`� ù � ÿüÿ��ùúûþ ú`�`ú`üþ` ûü �ÿý�úù ù�¨ý4� ` `7ÿ���`� S ç� ûþ�
ç` ÿú�Q`� ÿ� ùR` üùý ýù � ` ÿü ûü�ýÿüþ` ù � � ù�ÿ � �Q�ùú� ûüÿýûùü S û� � ù�ÿ � �Q�ùú� ûüÿýûùü û�
þùüþ`ûR`� ù � S ç ûý� �ÿü�� ÿü S ÿ� Xÿ þùüýûüQÿýûùü ù � �Q� ùú� ûüÿý`� �ûü`� ù � ý�ùQ��ý S �Qú�Q ûü�
þ`úýÿûü �Q�� ù�ûýûùü�Y 5 æü �ÿþý S ý�` ú�`ýùúûþÿ � ú` �ÿýûùü ù � © éZé \ \[\]�ì ý�ÿý ç` èQ�ý ûüýúù�Qþ`�



�h^
ûü ùú�`ú ýù þÿ� ýQú` òúÿý�`ú �`R`ú` õ þùü�ýúÿûüý� ùü ì jzé \ �© \]vv]hi þ�ÿúÿþý`úûd`� ý�` ÿüüùýÿýø
ûü� þùüý`7 ý ú`�`ú`üý� ú  ÿü� ú � ù � � û�èQüþýûR` Q��ÿý` þùü� ûýûùü� ÿ� ©éZé \ \[\ �ûü`� ù � ý�ùQ��ý S
ÿ� ù�� ù�`� ýù [. v[h�]jh� S ùú mjhv]h=év]jh� ù � ý�ùQ��ý 5Bª

#`�û�`� ùQú `ÿú �û`ú ù�è `þýûùü� S ÿ �Qúý�`ú ÿú�Q� `üý ÿ�ÿûü�ý ý�` � ù�ÿ � �Q� ùú� ûüÿýûùü ÿþø
þùQüý ù � �ÿý�úù ù�¨ý4� ` �`üý`üþ`� ÿúû�`� �úù� w úÿ�� `ú x� ù��`úRÿýûùü ý�ÿý �ùQ� �` ü`�ÿýûùü
` �û� ûüÿýûùü û� �Q� è `þý ýù ÿ QüûêQ`ü`�� þùü�ýúÿûüý òùü ûü�`ëüûý`� ûüýúù�Qþ`� ç ûý� ûü ý�` ûüø
ü`ú� ù�ý ü`�ÿýûùü �þù� ` õ 5

ö � þÿü � ` �``ü �úù� ò�� �õ S ÿü ûü�`ëüûý` �6 ý�ÿý �ÿýû�ë`� ÿ QüûêQ`ü`�� ùú �� `þûë þûý4�ú`�Q�� ù�ûýûùü þÿü `�þÿ� ` �ùQ��` ü`�ÿýûùü �þù� ` ýù ÿ ��ùç �ùú ÿüÿ��ùúûþ � ûü� ûü� ò�� �ÿ õ S
ÿü� ÿ ��ù � úùR û�`� ÿü ÿüý`þ`�`üý S �úù� ç ûý� ûü �ûü��` ü`�ÿýûùü �þù� ` ûü ý�` ë ú�ý � û�èQüþý ù �
ò�� �� õ S �ùú ý�` �úùüùQü ûü ý�` �`þùü� � û�èQüþý 5 öü� �û� û�ÿú �4 �ùú ò��cõ 5
ò�� �õ ÿ 5 æý û� üùý ýúQ` ý�ÿý �ùQ û� ; æ+ � û�ü xý �ÿR` ÿ � û�ýú`�� 5 ð` � û� �`ú �úù� � û� ç û�` 5

� 5 : ûý�`ú �ùQ û� ; æ+ � û�ü xý �ÿR` ÿ � û�ýú`�� ùú �` � û� �`ú �úù� � û� ç û�` 5w úÿ�� `ú ò�ôô� tóõ
ò��cõ ÿ 5 æý û� üùý ýúQ` ý�ÿý ý�`ú` û� üù �úû�` ÿý ý� û� ç`�� ûü� 5 p�` û� �ýÿü� ûü� úû��ý � `� ûü�4ùQ 5 w úÿ�� `ú ò�ôô� t� �õ

� 5 : ûý�`ú ý�`ú` û� üù �úû�` ÿý ý� û� ç`�� ûü� S ùú ý�`4 �ÿR` � ÿ�` ùý ç ûý� �`ú 5
#Qý ÿ� �ùùü ÿ� ç` þùü�û�`ú �`üý`üþ`� ç�`ú` ý�` ûü�`ëüûý` �ù `� üùý `ÿ�û�4 �ÿýû��4 ÿ QüûêQ`ø

ü`�� ùú �� `þûëþûý4 ÿ��Q��ýûùü S ûý ýQúü� ùQý ý�ÿý �ÿúÿ ��` � ýù �ùQ��` ü`�ÿýûùü �`üý`üþ`�
ò��jÿ��kÿ õ S ÿ ��ù ý�` �ÿý�úùù�¨ý4� ` �`üý`üþ`� ò��j���k� õ �ù üùý ÿ ��ùç ý�` ûü�`ëüûý`�6 ýù �úùR û�` ÿü ÿüý`þ`�`üý �ùú ý�` ÿüÿ��ùúûþ �úùüùQü 5
ò��jõ ÿ 5 æý û� üùý ýúQ` ý�ÿý ý�`ú` û� üù �Q`�ý ÿý ý� û� ç`�� ûü� 5 8 y ð` û� �ýÿü� ûü� úû��ý� `� ûü� 4ùQ 5 w úÿ�� `ú ò�ôô� t� �õ

� 5 8 : ûý�`ú ý�`ú` û� üù �Q`�ý ÿý ý� û� ç`�� ûü� S ùú �` û� �ýÿü� ûü� úû��ý � `� ûü� 4ùQ 5
ò��k õ ÿ 5 æý û� üùý ý�` þÿ�` ý�ÿý �ù�ü � û�ü xý �Q4 ÿ � ùùñ 5 8 æý û� `7� `ü�ûR` 5

� 5 8 : ûý�`ú �ù�ü � û�ü xý �Q4 ÿ �ùùñ S ùú ûý û� ûüý`ú`�ýûü� 5
pù S ÿ� û� þ �ÿû� `� �4 w úÿ�� `ú S ý�` � ù��û� û�ûý4 ù � ÿüÿ��ùúûþ � ûü� ûü� ûü �ÿý�úùù�¨ý4� ` `7 ø

ÿ���`� �`ÿR û�4 �`� `ü�� ùü ý�` �ù��û� û�ûý4 ù � �ùQ��` ü`�ÿýûùü ` �û� ûü ûÿýûùü 5 æü � û� X�ùQ��`
2m;¡pyu yv~{�tqwy� y|yw}�~{vwsquw ~qv �o � qxo �{s� q||} o�t|y~yw �} uwqwyv� �zswpos ~{vuwsqyvwu {s t{uwz |qwou�{s wpo so|qwy{v íU/UZ Z+Z� uz~p wpqw íU/UZ Z+Z ~{vwo�w so�osovwu < qvx � ~qvv{w çzq|y�} qu ~{vwyvzqwy{vu �Á� íU/UZ Z+Z�< �� � wpov � �(��.�)U�.(��< �� � b � �(��.�)U�.(��� �< � �
�poso qv ztxqwo ~{vxywy{v < �� � � � � �zuw wpov �o xo�vox w{ uqwyu�} wpo so|qwy{v �(��.�)U�.(��< �� � �no �zuw o�tpquy�o wpqw wpouo wovwqwyro xo�vywy{vu x{ v{w ~{ssout{vx w{ wpo xo�vywy{vu {� íU/UZ Z+Z.*Tqvx �(��.�)U�.(� yv �upos ����� ������ � �zw �zuw � o ~qso�z||} xouy�vox w{ �w yvw{ wpo wpo{s} {� spow{sy~q|so|qwy{vu yv ���¡ �



�hô
� `�ÿýûùü ÿü� 6 ú`�Q�� ù�ûýûùüÿ � ��ùY �ùQ��` ü`�ÿýûùü ` �û� ûüÿýûùü û� �Q û�ý ûüýù ý�` �`� ÿüø
ýûþ� S ÿü� � û�èQüþýûùü = jZ > û� �`ëü`� ýù � ` `êQ ûRÿ �`üý ýù ?� hjv = v¬[h > 5 � ûR`ü ý�ÿý
ý�`ú` ÿú` ûü �ÿþý �`úûùQ� þùü�ýúÿûüý� ùü �ùQ��` ü`�ÿýûùü ` �û� ûüÿýûùü S ç` �ù üùý ý� ûüñ ý�ÿý
ûý ��ùQ�� � ` �Q û�ý ûüýù ý�` �`� ÿüýûþ� ÿ� ÿü Qüú`�ýúûþý`� �`R ûþ` 5

ö ��ù S ÿ� � ûüý`� ÿý ÿ�ùR` S ý� û� ÿüÿ �4 �û� �ù`� üùý û�� `� ûÿý` �4 ÿþþùQüý �ùú ì jzé \ �© \]vv]hi
¨ Qü �`�� ú`�ùúýûü� ýù ÿþþù�� ù�ÿýûùü ÿ �ùü� ý�` �ûü`� ù � �ÿü�� ÿü x� ÿüÿ �4 �û� 5 �`ý S ç ûý� ÿü
éhé© ¬jZ]m ÿþþùQüý ù � � ù�ÿ � �Q� ùú� ûüÿýûùü ÿ� û� ùQú� S ì jzé \ �© \]vv]hi þÿüüùý � ` ÿþþùQüý`��ùú û� � û�èQüþýûùü û� �`ëü`� ûü ý�` çÿ4 w úÿ�� `ú �ù`� t ûü � û� ÿüÿ �4� û� S û� ² �ù`� üùý ûüRù �R`
ü`�ÿýûùü S ú`�`ú`üý� ý�ÿý ÿú` ûüýúù�Qþ`� ç ûý� ûü ² ÿú` üùý ÿþþ`��û��` �ùú ÿüÿ��ùúûþ ú`�`úø
`üþ` ûü þùüý`7 ý� ù � � ù�ÿ � �� �ûýýûü� S ûúú`�� `þýûR` ù � ç�`ý�`ú ý�` �`� `ü�`üý � û�èQüþý ù � ý�`�Q��`êQ`üý � û�èQüþýûR` �`üý`üþ` �ù `� ùú �ù `� üùý ûüRù �R` ÿ ü`�ÿýûùü ù� `úÿýùú 5

ð` ý�`ú`�ùú` ù�ý �ùú ÿü ÿüÿ �4 �û� ý�ÿý û� `��`üýûÿ ��4 w ÿ����`4�` x� S ç�`ú` S �ùú ÿü ÿ�`ø
êQÿý` ú`�ú`�`üýÿýûùü ù � ý�` �`� ÿüýûþ� ù � [. m\=�]�[ jZS ý�` ü`�ÿý`� ú`�ú`�`üýÿýûùü ù � ý�` ë ú�ý� û�èQüþý û� þù� û`� ýù ò� ùú` �ú`þû�` �4 t � `ú�`� ýù õ ý�` ú`� ú`�`üýÿýûùü ù � ý�` �`þùü� � û�èQüþý 5

æü ùQú �úÿ� `çùúñ ý� û� ýúÿü��ÿý`� ýù ò���õ S ç�`ú` ÿü Q��ÿý` þùü� ûýûùü úï tt î  û ü ï ý�ÿý
ú`�ú`�`üý� ý�` � `ÿüûü� ù � ý�` ë ú�ý � û�èQüþý û� þù� û`�� `ú�`� ýù ý�` ú`�ú`�`üýÿýûùü ü ïï �ùú
ý�` �`þùü� � û�èQüþý S 4`ý Qü�`ú ý�` �þù� ` ù � ý�` ü`�ÿýûùü ù� `úÿýùú 5 ð � û�` ý�` R`úûëþÿýûùü
þùü� ûýûùü� �ùú � û�èQüþýûùü þÿúú4 ùR`ú �úù� ò��_ õ ç ûý�ùQý � ù� ûëþÿýûùü S �ùú [. m\=�]�[ jZ ç`
û�� ù�` ÿ �Qúý�`ú þùü�ýúÿûüý �ùú ÿüÿ��ùúûþ � ûü� ûü� ù � î  ÿü� î � t î  ÿü� î � �Q�ý � ùý�
ú`�`ú ýù ý�` �ÿ� ` òÿþþ`��û��` õ þùüý`7ý ú`�`ú`üý 5

ò���õ ¥ �#@A ¦ t
� 2 �: 1 2 1 :1 2 � 1 : � �
� 2 �� 1 2 � � � 	 �: �� 1 : � ��2

� ��2 �� 1 2 � � �� ��
ù�` þ �ÿ��ûþÿ � �ÿý�úù ù� `7ÿ���` û� ý�`ü ú`�ú`�`üý`� ÿ� ûü ò��hõ 5
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��qwps{{� �� �yv �� �} �� � �yv��zvv} �t|q~o ���
ð`ú` ý�` ú`�`ú`üý � �ùú é �év¬Zjjì û� �ýû�� �`ëü`� ç ûý� ûü ý�` �þù� ` ù � �ùQ��` ü`�ÿýûùü ûü

ý�` �`þùü� � û�èQüþýûR` Q��ÿý` þùü� ûýûùü 5 ù�`ú`�ùú` ý�` ú`�`ú`üþ` ù � ý�` ÿüÿ��ùúûþ �úùüùQü
]vS û 5` 5 ý�` ú`�`ú`üý B û� �ýû�� Qüú`�ù �R`� S ÿ� ûü� ûþÿý`� �4 y ûü ò��hõ 5
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ù�` ÿüÿ��ùúûþ ú`�`ú`üý B þÿü ùü �4 � ` � ùQü� ýù � û� � � `þù� `� ÿþþ`��û� �` R ûÿ �ùQ� �`

ü`�ÿýûùü ` �û� ûüÿýûùü 5 æü w ÿ����`4�` ò�ôô �õ �ùQ��` �`�ÿýûùü :�û� ûüÿýûùü òCD õ û� �`ëü`� S�ùú þ �ÿ��ûþÿ � ��ù S ÿ� �ýÿý`� � ` �ùç t
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ùúÿü�� ù�`� ýù ùQú �úÿ� `çùúñ ù � ÿüüùýÿý`� ��p� ÿ úQ�` ù � �ùQ��` ü`�ÿýûùü ` �û� ûüÿýûùü�Q�ý � ` �`ëü`� �Qþ� ý�ÿý ûý ÿ���û`� ýù ò�ÿúýûÿ �õ ��p� ý�ÿý ÿú` �ýúQþýQú`� ÿ� � ûR`ü ùü ý�`�`�ý�ÿü� �û�` ûü ò��óõ S ç�`ú` î ï ÿü� î ïï �Q�ý � ` þùü�ýúÿûü`� ýù �ÿR` ý�` �ÿ� ` �`üùýÿýûùü
ò� ù�Q�ù ÿ ���ÿ� `ýûþ Rÿúûÿüý� ù � � û�þùQú�` ú`�`ú`üý�õ 5 ù�` ùQý�Qý ù � �ùQ��` �`�ÿýûùü :�û� ø
ûüÿýûùü �Q�ý ý�`ü � ` ÿ ��p ÿ� ùü ý�` úû��ý�ÿü� �û�` S ç�`ú` ÿü ÿ ���ÿ� `ýûþ Rÿúûÿüý ù � ý�`��p ü ï Qü�`ú �ùQ��` ü`�ÿýûùü �þù� ` û� � `ú�`� ýù ý�` ��p ü B ù � ý�` Q��ÿý` þùü� ûýûùü
ý�ÿý �ù�ý� ý�` �ùQ��` ü`�ÿýûùü 5

æý û� ùQý�û�` ù � ý�` �þù� ` ù � ý� û� çùúñ ýù �� ` �� ùQý ý� û� úQ�` ûü �`ýÿû� 5 ö ��ù ç` þÿü ùü �4� ûR` �ù� ` Rÿ�Q` � ûüý ÿý �ùç ç` þùüè `þýQú` ÿ QüûêQ`ü`�� þùü�ýúÿûüý þùQ�� � ` û��ù�`� ùü
fg 5 ð` þÿü ýÿñ` ÿ�Rÿüýÿ�` ù � ý�` �ÿþý ý�ÿý ÿ þùüý`7 ý ú`�`ú`üý ú �`üùý`� ÿ �`ý ù � çùú ��¨�Qüþýûùü �ÿûú� ý�ÿý R`úû�4 ý�` ��p ý�ÿý ë�Qú`� ûü ý�` Q��ÿý` þùü� ûýûùü ý�ÿý ú ÿüüùýÿý`� 5
ö þùü�ýúÿûüý ùü QüûêQ`ü`�� �ùú � û�þùQú�` ú`�`ú`üý� � ý�ÿý ÿú` ýù � ` ûüýúù�Qþ`� ýù ý�` ��p
ü B ûü ò��óõ �4 ÿ���ûþÿýûùü ù � fg þÿü ý�`ü � ` �ùú�Q�ÿý`� �4 ú`�ýúûþýûü� ûý� ÿ�� �ûþÿýûùü ýù
ý�ù�` ú`�`ú`üý� � �ùú ç� ûþ� ûý û� ý�` þÿ�` ý�ÿý `R`ú4 çùú ��¨ �Qüþýûùü �ÿûú ûü ý�` �`üùýÿýûùü
ù � úïï ý�ÿý �ÿ� � ûü ûý� �ù� ÿûü � ÿ�� � ýù ÿ � ûü��` ûü� ûR û�Qÿ � ûü ý�` � ù�` � 5
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ð` ÿú�Q`� �ùú ÿü ÿüÿ �4� û� ù � � ù�ÿ � ù� `úÿýùú� ÿ� �`ü`úÿ �ûd`� êQÿüýûë`ú� ý�ÿý ÿú` éhé© ¬jZ]mS
ûü ý�`ûú ú`�ýúûþýùú ÿú�Q� `üý S ýù ÿ þùüý`7ý¨ý4� ` ú`�`ú`üý S ýù � ù�` � ý�` üùýûùü ù � Z[\év]�[
ì jzé \]ví ûü w úÿýd`ú x� ý�`ùú45 fùú ÿ =h ]7 [z ÿüÿ �4 �û� ù � ú` �ÿýûR` � ù�ÿ �ûý4 ÿü� � ù�ÿ � �Q� ùúø� ûüÿýûùü S ç` �ÿç S ûý û� ü`þ`��ÿú4 ýù `7ý`ü� ý�` �ýÿü�ÿú� ú`� ú`�`üýÿýûùü �ùú� ÿý ù � ��ù S ýù
`7��ûþûý �4 Z[© Z[�[hv ý�` þùüý`7 ýQÿ � �4üÿ� ûþ� ù � � û�þùQú�` ÿý ý�` �`R` � ù � ý�` ��p 5� ` �4 ûü� ùü ý�` ú` �ÿýûùüÿ � �`� ÿüýûþ� �ùú ��p� ç` �úù� ù�`� ÿ ü`ç ��p ú`�ú`�`üýÿýûùü �ùúø� ÿý �ùú �4üÿ� ûþ � û�þùQú�` ç�`ú` `ÿþ� ü`ç �`üý`üþ` ù � ÿ � û�þùQú�` û� Z[© Z[�[hv[zS ûü ý`ú��
ù � ÿü Q��ÿý` þùü� ûýûùü ùü þùüý`7 ý ú`�`ú`üý� S ÿ� mjhv[. v=é \ \í z[© [hz[hv ùü ý�` �ú`þ`� ûü�� û�þùQú�` 5 fùú ÿ þùúú`þý çùúñ ûü� ù � ý� û� ÿüÿ �4�û� ç` �ÿ� ýù �Qÿúÿüý`` ý�` ç` ���ùQü�`�ü`��
ù � R`úû�4 ûü� `�� `�� ûü� �Qüþýûùü� S ÿü� �`ëü`� ÿü ÿ�èQ�ý`� �Q� ùú� ûüÿýûùü ú` �ÿýûùü �ùú ý� û�
ü`ç ��p �ùú� ÿý S ýù þùü �ýúÿûü ý�` ÿþþ`��û� û�ûý4 ù � � û�þùQú�` ú`�`ú`üý� �ùú ÿüÿ��ùúûþ � ûü� ûü� 5

ù� û� �úùR û�`� ý�` �ÿ� û� �ùú ÿ =h ]� jZì ÿüÿ �4�û� ù � ú` �ÿýûR` � ù�ÿ �ûý4 ÿü� � ù�ÿ � �Q�ùú� ûüÿø
ýûùü 5 ð` ��ùç`� ý�ÿý ý�` ÿüÿ �4� û� üùý ùü �4 �`ÿ �� ç ûý� Xþ �ÿ��ûþÿ �Y þÿ�`� ù � � ù�ÿ � �Q�ùú� ûüÿø
ýûùü S �Qý þÿúúû`� ùR`ú ýù � ùú` �� `þûëþ þùüý`7 ý� ù � � ù�ÿ � �Q� ùú� ûüÿýûùü ý�ÿý �ÿR` üùý � ``ü
ÿþþùQüý`� �ùú ûü ÿ �ý`úüÿýûR` ý�`ùúû`� ý�ÿý � û�� `ü�`� ç ûý� ÿü émmjìì jzév]jh �`R ûþ` S �Qþ� ÿ��Q� ùú� ûüÿýûùü ú` �ÿýûR` ýù ü`�ÿý`� ÿü� üùü¨QüûR`ú�ÿ ��4 êQÿüýûë`� ÿüý`þ`�`üý þùüý`7ý� 5 fùú
ý�` ÿüÿ �4 �û� ù � ý�`�` �ÿýÿ ç` ÿ ��ù � ÿ�` Q�` ù � �`� ÿüýûþ þùü�ýúÿûüý� ùü �`üý`üþ` � ùù� S ýù�Qúý�`ú ú`�ýúûþý ý�` úÿü�` ù � ç` ���ùú� `� � ù�ÿ � �Q� ùú� ûüÿýûùü þùüý`7 ý� 5

fûüÿ ��4S ç` � û�þQ��`� ýçù �� `þûëþ ý4� `� ù � � û�èQüþýûR` � û�þùQú�` t fùú ý�` þ �ÿ��ûþÿ � X�ÿý�ø
úù ù�¨ý4� `Y �`üý`üþ`� ç` ú`è `þý ÿü ÿüÿ �4 �û� ûü ý`ú�� ù � � ù�ÿ � �Q� ùú� ûüÿýûùü S ý�`ú`ûü �ù �ø�ùç ûü� w ÿ���� `4�` ò�ôôjõ S ç�ù þùü�û�`ú ý�` � `ÿüûü� ù � `7þ �Q�ûR` jZ ýù �û` ÿý ý�` �`ÿúý ù �
ý�` ��`üù� `üùü 5 ö � �ùú ì jzé \ �© \]vv]hi S ç` ÿ�ú`` ç ûý� �ÿü�� ÿü ò�ô^hõ S ç�ù þ�ÿúÿþý`úûd`�
ý�`�` þùüý`7ý� ÿ� ûüRù �R ûü� Xýçù �Q� ùú� ûüÿý`� �ûü`� ù � ý�ùQ��ýY S û 5` 5S ÿ� ÿ þÿ�` ù � z]�mj=Z�[
�= �jZz]hév]jh5 #4 `7 ý`ü� ûü� ùQú ü`ç ú`�ú`�`üýÿýûùü �ùú� ÿý ýù � û�èQüþýûùü S ç` �úùR û�`� ÿü
ÿüÿ �4 �û� ù � ý�`�` �ÿýÿ ý�ÿý � ÿñ`� Q�` ù � ÿ =h ]� jZì þùü �ýúQþýûùü úQ�` �ùú � û�èQüþýûùü 5
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�ü ùQú ûü �ùú� ÿ � `7� ù�ûýûùü ù � p`þýûùü j 5c ç` ùü �4 ÿ��ú`��`� `7ÿ���`� ù � Z[\�v]�[ � jz� \]v�
ç�`ú` ý�` � ù�ÿ � ù� `úÿýùú û� �`� `ü�`üý ùü S ùú ÿüÿ��ùúûþ ýù ý�` � ûú`þý �4 �ú`þ`� ûü� � û�þùQú�` S
ç� ûþ� `ûý�`ú ú`� ú`�`üý� �ÿþýûR` ûü �ùú� ÿýûùü S ùú ` ��` ��Qú`� ç ûý� ûü �ù� ` ��p ý�ÿý ú`�ú`�`üý�
ÿü `� û�ý`� ûþ �ÿþñ�úùQü� þùüý`7ý 5

fúù� ý�`�` þÿ�`� ù � ÿ �`ýûþ� `ýÿ��4�ûþÿ � ùú `� û�ý`� ûþ � ù�ÿ �ûý4 ç` � û�ýûü�Q û�� hjh'
[© ]� v[� ]m � ù�ÿ �ûý4 ç�`ú` ý�` � ù�ÿ � ù� `úÿýùú û� ûüý`ú� ú`ý`� ÿ� � `ûü� Z[\�v]�[ ýù ÿ �`ùüýûþ S� ùQ�`ýûþ S ùú ùý�`ú ñ ûü� ù � üùü¨`� û�ý`� ûþ ûüý`ü�ûùüÿ � �ÿþñ�úùQü� þùüý`7 ý 5: �� `þûÿ ��4 �ùú mjhz]v]jh� \ üùü¨`� û�ý`� ûþ � ù�ÿ �ûý4 ç` � ûR`ú�` þùü�û�`úÿ��4 �úù� ý�` ÿüÿ �ø4�`� ù � �`ç û� ò�ôójõ ÿü� w úÿýd`ú ò�ôô �õ 5 ö ��ù S ùQú ÿüÿ �4 �û� ù � � ùý� þùü� ûýûùüÿ � ÿü� üùü¨
ú`�ýúûþý`� üùü¨`� û�ý`� ûþ � ù�ÿ �ûý4 � û�� `ü�`� ç ûý� ý�` üùýûùü ù � ÿü Xùú�`úûü� �ùQúþ`Y S û 5` 5
üù ©�Zv]� \ jZz[Z]hi ù � çùú ��� û� ü`þ`�� ûýÿý`� ýù �`ÿ � ç ûý� � ù�ÿ � ÿ�R`ú�� �Qþ� ÿ� ` 5� 5 �`ø
ùüýûþ � =�v ¬��[ vj5 ù�` ù� `ü û��Q` ù � �ùç ýù �`ÿ � ç ûý� ûüþùü �û�ý`üý � ù�ÿ � �ÿ�`� ûü ý�`�`
üùü¨`� û�ý`� ûþ � ù�ÿ � þùüý`7ý� òú`þÿ �� ý�` pÿ� ÿúûýÿü 6ÿúÿ�ù7 ÿü� 6 úÿþýûþÿ � �ü �`ú`üþ` õ ç û��� ` ÿ��ú`��`� ûü p`þýûùü k 5c S ç� ûþ� ç û�� �`ÿ� Q� �ýúÿû��ý�ùúçÿú��4 ýù ý�` ÿüÿ �4� û� ù � þùQüø
ý`ú�ÿþýQÿ � � ù�ÿ �ûý4 ûü p`þýûùü k 5j 5
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ù�` `7ÿ���`� ç` � û�þQ��`� ûü ý�` �ú`R ûùQ� p`þýûùü� ùü �4 �`ÿ �ý ç ûý� `� û�ý`� ûþ òÿ� ù�� ù�`� ýù�`ùüýûþ S � ùQ�`ýûþ S `ýþ 5õ � ù�ÿ �ûý45 ù�` � ù�ÿ � ÿ�R`ú�� � ]\ \> � ]i¬ v> � j=\z> `ýþ 5 ç`ú` þ�ÿúÿþý`úø
ûd`� ÿ� � `ûü� �`� `ü�`üý ùü ÿ þùüý`7 ý ú`�`ú`üý ý�ÿý ú`�ú`�`üý`� ý�` òþùüýûüQùQ��4 Q��ÿý`� õ�ú`þ`� ûü� � û�þùQú�` 5 �� �Qþ� ÿ þùüý`7 ý þÿü � ` ûüý`ú�ú`ý`� ÿ� ú`�ú`�`üýûü� ý�` �� `ÿñ`ú x� `� û�ø
ý`� ûþ �ýÿý` S ÿ� ç` ÿú�Q`� ûý û� �`ü`úÿ ��4 ý�` þÿ�` ûü � ûú`þý Qýý`úÿüþ`� ò�`` p`þýûùü j 5�õ S ý�`�`� ù�ÿ � ÿ�R`ú�� �ù ý�`ü �Qÿ �û�4 ÿ� [© ]� v[� ]m5

b � þùQú�` S `� û�ý`� ûþ þùüý`7 ý� ùý�`ú ý�ÿü ý�` �� `ÿñ`ú x� þÿü �úùR û�` ý�` ú`�`ú`üþ` þùüý`7ý�ùú `� û�ý`� ûþ � ù�ÿ � ù� `úÿýùú� S ÿ� ` 5� 5 ûü ò�õ S ç�`ú` ý�` ]�¨ þùü� ûýûùüÿ � ù þþQú� ç ûý� ûü ý�`�þù� ` ù � ý�` ÿýýûýQ�` R`ú� �[\][�[5 ù�` `�� `��`� � ù�ÿ � þùü�ýúQþýûùü �Q�ý � ` ûüý`ú�ú`ý`�
ÿ� �`� `ü�`üý ùü e �ÿúû��ÿ x� � ` �û`�� ¨ ý� û� û� �úùQ��ý ùQý �4 ý�` �Qÿ �û�þÿýûùü �= v ? zj hjvv¬]ha �jS ç� ûþ� `7� �ûþûý �4 úQ�`� ùQý ý�` �� `ÿñ`ú x� � ` �û`�� ÿ� ý�` ú`�`ú`üþ` þùüý`7ý 5

ö � ÿú�Q`� ûü p`þýûùü j 5� S ç` ýÿñ` ý�` ÿýýûýQ�` �ú`� ûþÿý` �[\][�[ ýù � ` ûý�` �� �`� `ü�`üýQ� ùü �ù� ` òÿþþù�� ù�ÿý`� õ ùR`úÿ �� � ` �û`� �ýÿý` ù � ý�` ÿýýûýQ�` �Q� � `þý 5 fùú ò�õ S ý� û� ç û�� � `
ý�` � ` �û`� �ýÿý` ù � e �ÿúû��ÿ x� S ú`�ú`�`üý`� ûü ý`ú�� ù � ý�` ú`�`ú`üý ³ $ S ç� ûþ� û� ÿ�� ûýûùüÿ ��4
þùü�ýúÿûü`� ýù �ÿýû��4 ý�` ��p¨þùü� ûýûùü� þùúú`�� ùü� ûü� ýù ý�` òQü� ùQü� ÿü� ý�`ú`�ùú` õ
ÿþþù�� ù�ÿý`� �ú`�Q�� ù�ûýûùü� ýúû��`ú`� �4 ý�` þù���`� `üý �`üý`üþ` 5 �ü �ý`ÿ� ù � ûüýúù�Qþø
ûü� ÿ �`ü`úÿ �ûd`� �Qÿüýû�`ú �ùú ý�` ÿýýûýQ�` �ú`� ûþÿý` �[\][�[S ç` ç û�� ú`�ú`�`üý ûý ÿ� ÿ ýçù��ÿþ` �ú`� ûþÿý` S ç�`ú` ý�` �`þùü� ÿú�Q� `üý û� � ��`� �4 ý�` Q��ÿý` þùü� ûýûùü ³ ïï tt ³ ï û ü ï S
ç�`ú` ³ ï ú`�`ú� ýù ý�` ò�`ú` ÿþþù�� ù�ÿý`� õ Xÿüý`þ`�`üýY � ` �û`� þùüý`7 ý S ÿü� ü ï ú`�ú`�`üý�
ý�` þù���`� `üý ù � ý�` R`ú� �[\][�[t �[\][�[ �m>³ ïï tt ³ ï û ü ï õ 5 ù�` � ù�ÿ � þùü�ýúQþýûùü þÿü
ý�`ü � ` ûüý`ú� ú`ý`� ÿ� Z[\�v]�[ vj e �ÿúû��ÿ x� � ` �û`�� �4 ÿüÿ��ùúûþ ú`�`ú`üþ` ýù ý�` þùüý`7 ø
ýQÿ � ú`�`ú`üý ³ ï S ç ûý� ÿ�� ûýûùüÿ � ú`�ýúûþýûùü ýù çùú ��� ý�ÿý �Qÿ �û�4 ÿ� Xüùú� ÿ �Y ú` �ÿýûR` ýù
e �ÿúû��ÿ x� ÿ��Q��ýûùü � ÿ� ýù ç�ÿý þùúú`�� ùü�� ýù ý�` üùú� ÿ � þùQú�` ù � `R`üý� 5
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ö ú` �ÿý`� `7ÿ���` û� òcõ S ç�`ú` ý�` `� û�ý`� ûþ ÿüý`þ`�`üý þùüý`7ý �ùú ý�` � ù�ÿ � �¬j=\z
û� üùý ûüýúù�Qþ`� �4 çÿ4 ù � ÿü ÿýýûýQ�` R`ú� S �Qý ûü ý`ú�� ù � ý�` �`üý`üþ` ûüûýûÿ � ÿ�R`ú� ûÿ �
�mmjZz]hi vj 9\�Z]��� ,� �[\][� � 5 ö�ÿûü S ý�` � ù�ÿ � R`ú� �Q�ý � ` ûüý`ú�ú`ý`� ÿ� � `ûü� �`� `üø�`üý ùü e �ÿúû��ÿ x� � ` �û`�� ¨ ÿ� � úùQ��ý ùQý �4 ý�` �Qÿ �û�þÿýûùü �= v ? zj hjv v¬]ha �j5#4 ÿüÿ �ù�4 ç ûý� ò�õ ç` ÿ��Q� ` ý�` ��úÿ�` 9\�Z]��� ,� �[\][� � ýù ýúû��`ú ÿþþù�� ù�ÿýûùü
ù � ÿ þùü� ûýûùü �[\][�[ ò´ � ³ ï tt ³ $ û ü õ S ýù �`úR` ÿ� ÿü ÿüý`þ`�`üý þùüý`7 ý �ùú ý�` � ` �û`�¨
ÿýýúû�Qýûùü ù � òcõ S ç�`ú` ³ $ ú`� ú`�`üý� e �ÿúû��ÿ x� ùR`úÿ �� � ` �û`� �ýÿý` S ÿü� ç�`ú` ý�` òQüø� ùQü� õ �ú`�Q�� ù�ûýûùü� ýúû��`ú`� ûü ý�` � ÿûü �`üý`üþ` S ÿü� ç� ûþ� þÿüüùý � ` � ùQü� S ÿú`
ÿþþù�� ù�ÿý`� ûüýù ü 5 ð` ÿ��Q� ` ý�` � ÿûü �`üý`üþ` ýù � ` ûüý`ú�ú`ý`� ç ûý� ûü ý�` �þù� `
ù � ý�` ÿ��Qüþý S �Q�ý �ûñ` ý�` þù���`� `üý �`üý`üþ` ûü ò�õ û� ç ûý� ûü ý�` �þù� ` ù � �[\][�[S �Qþ�
ý�ÿý ý�` þùü� ûýûùü� ýù � ` �`ü`úÿý`� �ùú ý�` � ÿûü �`üý`üþ` ÿ�� `ÿú ç ûý� ûü ý�` ��p ü ï ûü ý�`
þùü� ûýûùü �[\][�[òþ S³ ïï tt ³ ï û ü ïõ S ç� ûþ� û� ýù ú`� ú`�`üý ý�` òþùüý`7 ý �`� `ü�`üýõ � `ÿüûü�
ù � ý�` ��úÿ�` �mmjZz]hi vj 9\�Z]��� ,� �[\][� � 5

ù�` �`� ÿüýûþ ú`�ú`�`üýÿýûùü ç` ÿ��û�ü ýù � ù�ÿ � ù� `úÿýùú� ý�`ü ÿ ��ùç � �ùú ÿüÿ��ùúûþ ú`�ø
`ú`üþ` ýù ý�` þùüý`7ý ú`�`ú`üý ³ ï S ç� ûþ� ú`�ú`�`üý� e �ÿúû��ÿ x� � ` �û`� �ýÿý` ³ $ Q��ÿý`� ç ûý�
ý�` ÿþþù�� ù�ÿý`� �ú`�Q�� ù�ûýûùü � ýúû��`ú`� �4 ý�` ��úÿ�`� � [v[Z ÿü� mj� [ ��ma 5

ö � ûü þÿ�`� ù � `� û�ý`� ûþ � ù�ÿ �ûý4 þùü�û�`ú`� ÿ� ùR` S ý�` R`úû�þÿýûùü þùü� ûýûùü� �ùú � ù�ÿ ��4
�Qÿüýû�`� �ýúQþýQú`� ç û�� S ûü òcõ S ûü�Qþ` ÿü ÿ�� ûýûùüÿ � ú` �ÿýûR ûdÿýûùü ýù çùú ��� ý�ÿý ÿú` þùüø�û�`ú`� ÿ� Xüùú� ÿ �Y S �Qý üùç ú` �ÿýûR` ýù ý�` çùú ��� ûü ý�` �`üùýÿýûùü ù � ³ �� S û 5` 5 çùú ���
ý�ÿý þ�ÿúÿþý`úûd` e �ÿúû��ÿ x� � ` �û`� �ýÿý` 5 �Q` ýù ý� û� ú` �ÿýûR ûdÿýûùü ý�` þùü� ûýûùüÿ � ç û�� � `
þùü�û�`ú`� ýúQ` `R`ü û� e �ÿúû��ÿ þÿü û� ÿ� ûü` �Q ûý` `7þ`�ýûùüÿ � þùü� ûýûùü � S þù��ÿýû��` ç ûý��`ú � ` �û`�� S ç� ûþ� S û� ýÿ�`ü ûüýù ÿþþùQüý S çùQ�� �ÿ ��û�4 ý�` þùü� ûýûùüÿ � 5

�c� � þþùú� ûü� ýù e �ÿúû��ÿ x� � ` �û`�� S 6`ý`ú ��ùQ�� �ùùü þù� ` �ÿþ� �úù� �ùü�ùü ��Qý ��ù üùý ý� ûü� �ù � 5B �
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®k
� `þÿ �� ý�ÿý �ùú `7ÿ���`� ù � ý4� ` �j� ç` �ÿ� ÿú�Q`� ý�ÿý ¨ ç� û�` ý�` �ûü�Q û�ýûþ þùüý`7ý�ù `� üùý ùR`úý �4 ûü� ûþÿý` ÿü ûüý`ú�ú`ýÿýûùü ú` �ÿýûR` ýù ÿü `� û�ý`� ûþ þùüý`7 ý ¨ û� ý�` �`üý`üþ`

þùü�ýûýQý`� ÿ � ûú`þý Qýý`úÿüþ` ù � �ù� ` �� `ÿ�`ú S ç` þÿü ûü �`ü`úÿ � ÿ��Q� ` ú` �ÿýûR ûdÿýûùü
ýù ý�` �� `ÿ�`ú x� `� û�ý`� ûþ þùüý`7 ý ýù � ` �ûþ`ü�`� © Z�i��v]m� \ \� S � ûR`ü ý�` �ú`�`üþ` ù � ý�`� ù�ÿ � � ]i¬ vS ÿü� ý�` ÿ��Q��ýûùü ù � � úûþ`ÿü gÿ7 û��5¯

°�` �ù ��ùç ûü� û� �Q�ý ÿ ý`üýÿýûR` ú`�ú`�`üýÿýûùü ç�`ú` ý�` ��p ýù � ` þùü�ýúQþý`� �ùú
�j� û� þ�ÿúÿþý`úûd`� ÿ� `�� `��`� ç ûý� ûü �ù� ` � úÿ�� ÿýûþ �ÿ4`ú ù � � û�þùQú�` ùú � ûÿ �ù�Q`
ú`�ú`�`üýÿýûùü S ç� ûþ� ç` ûü� ûþÿý` �4 Q�` ù � �ùýý`� �ûü`� 5 ±` ÿ��Q� ` ý�ÿý ùü ý�` �ÿ�û� ù ��úÿ�� ÿýûþ ûü �ùú� ÿýûùü ùú ûü �`ú`üþ`� ç` þÿü �`�ü` ý�` `7 û�ý`üþ` ù � ÿ �� `ÿ�`ú ² ÿü� � û� ùú�³ú � ³ �û³� �ýÿý³ ³ # S �Qþ� ý�ÿý ý�³ ��p þùü �ýúQþý³� �ùú ý�³ �³üý³üþ³ �j� S ç� ûþ� û� ú³þù�üûd³�
ÿ� ÿ ��QýÿýûR³ �4 �ûüþ³ú³� Qýý³úÿüþ³ ù � ý�³ �� ³ÿ�³ú S �³�ü³� ÿü Q��ÿý³ ù � ý�³ � ³ �û³� þùüý³7ý
³ # ýù 4 û³ �� ý�³ ³7 ý³ü�³� þùüý³7 ý ³ � 5

�ý û� ý�³ü � ù��û��³ S ÿ� ç³ ÿ��Q� ³� ûü p³þýûùü� j 5c ýù j 5k S ýù ú³�ú³�³üý ý�³ � ù�ÿ � ù� ³úÿýùú
ÿ� �³� ³ü�³üý ùü ý�³ þùüý³7 ý ³�ýÿ��û��³� �4 ý�³ �ûü�Q û�ýûþ ÿüý³þ³�³üý þùüý³7ý �ç� ûþ� �³ú³
ùü �4 þùü �û�ý� ù � ´ S ³üúûþ�³� �4 ÿþþù�� ù�ÿý³� þùü� ûýûùü� �ùú Qü� ùQü� � ú³�Q�� ù�ûýûùü�� 5
°�Q� S ÿ� ç³ ýú4 ýù û��Q�ýúÿý³ �4 Q�³ ù � ý� û� R³ú4 ��³ýþ�4 ú³�ú³�³üýÿýûùü S ý�³ ³� û�ý³� ûþ
ûüý³ú�ú³ýÿýûùü ý�ÿý û� � ³úþ³ ûR³� �ùú �j� þÿü � ³ þ�ÿúÿþý³úûd³� ÿ� � ³ ûü� ûü�Qþ³� � úÿ�� ÿýûþÿ ��4S�4 ú³�ú³�³üýûü� ý�³ ��p ý�ÿý û� ýù � ³ þùü�ýúQþý³� �ùú ý�³ �³üý³üþ³ ÿ� ³�� ³��³� ç ûý� ûü
ÿü ÿþþù�� ù�ÿý³� ��p �ÿ4³ú ý�ÿý ú³�ú³�³üý� ý�³ �úÿ�� ÿýûþ S üùü �ûü�Q û�ýûþ þùüý³7 ý ù � ý�³Qýý³úÿüþ³ S ³ 5� 5 ûü ÿ � ûÿ �ù�Q³ 5

�j� � ý� û³� � û��ý �ú³ÿ� ûüýù ý�³ �ùQ�³ 5� ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ��ñ �µ � � ���í ¡U{ ¡� �ñ  �
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� ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` ` �
pù ý�³ � û»³ú³üý ý4� ³� ù � þùü�ýúQþýûùü� ûüRù �R ûü� ¼© ½¾ v¼� ½m � jz�¿½v� ç³ �ÿR³ � ³³ü ú³ÀR û³ç ûü� �4 üùç ¨ ú³ �ÿýûR ûdÿýûùü ýù ÿ � ³ �û³� þùüý³7ý ûüýúù�Qþ³� �4 �ûü�Q û�ýûþ � ³ÿü� S R ûÿ ÿ�¼¿½¼�¼¨�ú³� ûþÿý³ ùú ÿ þùúú³�� ùü� ûü� ÿ�R³ú� ûÿ � ³7�ú³�� ûùü ÿ� ûü �� ÿü� �c� S ùú ³ ��³ ú³ �ÿÀ

ýûR ûdÿýûùü ýù ý�³ � ûú³þý �4 �ú³þ³� ûü� þùüý³7ý S ç� ûþ� û� þ�ÿúÿþý³úûd³� ÿ� ÿ � ³ �û³� þùüý³7 ý ûü
ý³ú�� ù � � úÿ�� ÿýûþ ûü �³ú³üþ³� ùü ý�³ �ÿ�û� ù � �ù� ³ R³ú�ûùü ù � � ûÿ �ù�Q³ �³� ÿüýûþ� S ÿ� ûü
�j� ¨ ÿú³ þ�ÿúÿþý³úûd³� �4 ý�³ Qüû�4 ûü� �³ÿýQú³ ý�ÿý ý�³ þùüý³7 ý ú³�³ú³üý ý�ÿý �úùR û�³� ý�³
ÿüý³þ³�³üý þùüý³7 ý �ùú ý�³ ÿüÿ��ùúûþ � ù�ÿ � �ÿ�³ ù � ý�³ � ù�ÿ � ù� ³úÿýùú �Qÿ �û�³� ÿ� ÿü ¼© ½¾}v¼� ½m mjhv¼. vt ý�³ � ù�ÿ � ù� ³úÿýùú û� ³ ûý�³ú � ûú³þý �4 ÿüÿ��ùúûþ ýù ÿ þùüý³7 ý ú³�³ú³üý ý�ÿý û�
þ�ÿúÿþý³úûd³� ÿ� ÿ � ³ �û³� þùüý³7 ý ûü ý³ú�� ù � ý�³ �ú³� ûþÿý³ �¼¿½¼�¼ ÿ� ûü �� ÿü� �c� S ùú ³ ��³ S
ÿ� ûü �j� S ý�³ ÿüý³þ³�³üý ú³�³ú³üý ú³�ú³�³üý� ÿ þùüý³7 ý ý�ÿý û� ��úÿ�� ÿýûþÿ ��4 � þ�ÿúÿþý³úûd³�
ÿ� ÿ �ÿúýûÿ � ³� û�ý³� ûþ þùüý³7ý 5
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Â ÃÄÃ£ DÅÆ¤ÇK ÈÉÊÇ® ÈË ® ÅÌÍÎÈÊ¥
°�³ þ�ÿ ��³ü�³ ù � w úÿýd³ú x� çùú� ùü � ù�ÿ �ûý4 û� ý�ÿý ³� û�ý³� ûþ ÿü� üùü¨³� û�ý³� ûþ � ù�ÿ ��
ÿú³ ýù � ³ ÿüÿ �4d³� �4 ùü³ ÿü� ý�³ �ÿ� ³ Ïü³Qýúÿ �Ð �³� ÿüýûþ �ùú� S ç� û�³ ý�³ � û»³ú³üþ³� ûü� ³ÿüûü� ÿúû�³ ý�úùQ�� ý�³ ûú þùüý³7 ý �³� ³ü�³üý üÿýQú³ 5 °� û� þùüý³7ý �³� ³ü�³üþ³ �ÿ� � ³³ü
û���³� ³üý³� ûü w úÿýd³ú x� �úÿ� ³çùú� ûü ý³ú�� ù � ý�³ þùüþ³�ý� ù � � jz�¿ ��¾¼ ÿü� jÑz¼Ñ½hi
¾jÒÑm¼5 �ùü¨³� û�ý³� ûþ � ù�ÿ �ûý4 çÿ� þ�ÿúÿþý³úûd³� ýù ûüRù �R³ ��ùQ��4 � ú³ �ÿýûR³ � ù�ÿ �ûý4 ûü
ý³ú�� ù � ÿ þûúþQ� �ýÿüýûÿ � � ù�ÿ � �ÿ�³ ÿü� ÿ �³ùüýûþ ùú �Q�³ýûþ ùú�³úûü� �ùQúþ³ 5ª

�ü p³þýûùü c 5c 5j ç³ �ÿR³ � ú³�³üý³� RÿúûùQ� ÿú�Q� ³üý� ÿ�ÿûü�ý ý� û� ÿüÿ �4 �û� 5 bü³ ù � ùQú
ù�� ³þýûùü� çÿ� þùüþ³úü³� ç ûý� ý�³ ÿüÿ �4 �û� ù � mjhz½v½jh�¿ �³ùüýûþ � ù�ÿ �ûý45 ±³ �ÿR³ ÿú�Q³�
ý�ÿý ÿü4 �³úûùQ� ÿüÿ �4 �û� ù � þùü� ûýûùüÿ � �³ùüýûþ � ù�ÿ �ûý4 �Q�ý þÿ�ýQú³ ý�³ � û�ýûüþýûùü� ûü
�k � 5 w ÿýd³ú x� ÿüÿ �4�û� �ÿ ��� ��ùúý ù � ý� û� �³�û�³úÿýQ� û� ÿ �� ù � ý�³�³ þùü� ûýûùüÿ �� ÿú³ ýù � ³
þùR³ú³� �4 ý�³ �ÿ� ³ �³� ÿüýûþ �ùú� S üÿ� ³ �4 �4 ÿ �ûü��³ � ù�ÿ � ù� ³úÿýùú ý�ÿý û� ú³ �ÿýûR³ ýù ÿ
þûúþQ� �ýÿüýûÿ � � ù�ÿ � �ÿ�³ ÿü� ÿ �³ùüýûþ ùú�³úûü� �ùQúþ³ t ÿ � ûü��³¨ù� ³úÿýùú ÿüÿ �4 �û� þÿüüùý
ÿþþùQüý �ùú ý�³ þùüýúÿ�ýûü� ³7ÿ���³� �kþ³� � 5

� � ç³ �ÿR³ ÿú�Q³� S ý�³ ÿüÿ �4� û� þÿü � ³ ÿ��Q�ý³� �4 � ù�ûýûü� ÿü ³�� ³��³� �³ùüýûþ ù� ³úÀ
ÿýùú ç ûý� ûü ý�³ �þù� ³ ù � ý�³ þùü� ûýûùüÿ � �ýúQþýQú³ 5 #Qý ùüþ³ ç³ �ù �ù �ùú �kþ¨ � � S ç³ �ÿR³
ýù �Q³�ýûùü ý�³ ÿ�³�Qÿþ4 ù � ÿ �ûü��³¨ù� ³úÿýùú ÿüÿ �4� û� �ùú �kÿ¨� � 5 : �� ³þûÿ ��4 �ùú �k� � ý� û�
û� �úùQ��ý ùQý �4 ý�³ �ÿþý ý�ÿý ç³ � ÿ4 �ú³³ �4 ÿ�� ý�³ � ù�ÿ � ÿ�R³ú� ûÿ � h ¼m¼¾¾�Ñ½¿� S û 5³ 5 ÿü
ù� ³úÿýùú ç ûý� � û�ýûüþý �Qÿüýû�þÿýûùüÿ � �ùúþ³ S ç ûý�ùQý þ�ÿü� ûü� ý�³ � ³ÿüûü� ù � ý�³ �³üý³üþ³ 5

�k � ÿ 5 �� gÿ7 �ýÿ4� ç ûý� � úÿü�� ÿ S �³ ®ÓÉÊ �ù ýù � ³� ³ÿú �45
� 5 �� gÿ7 �ýÿ4� ç ûý� � úÿü�� ÿ S �³ ® Í¥ �ýÿ4 Q� �ÿý³ 5
þ 5 �� gÿ7 �ýÿ4� ç ûý� � úÿü�� ÿ S �³ � ½i¬ v 'ÍÔÇ ÊÅ �ù ýù � ³� ³ÿú �45
� 5 �� gÿ7 �ýÿ4� ç ûý� � úÿü�� ÿ S �³ � ½i¬ v Õ Ç ÍÎÎÅGÇÌ ýù �ýÿ4 Q� �ÿý³ 5
³ 5 �� gÿ7 �ýÿ4� ç ûý� � úÿü�� ÿ S �³ © Ñj���¿� ®ÓÉÊ �ù ýù � ³� ³ÿú �45
� 5 �� gÿ7 �ýÿ4� ç ûý� � úÿü�� ÿ S �³ © Ñj���¿� ÈÉ Í ÎÎÅGÇÌ ýù �ýÿ4 Q� �ÿý³ 5

ÖQú ÿû� û� ýù �úùR û�³ ÿü ÿüÿ �4 �û� ù � üùü¨³� û�ý³� ûþ � ù�ÿ �ûý4 ý�ÿý ÿþþùQüý� �ùú ý�³ úÿü�³
ù � �ÿýÿ ûü �k � �ùú mjhz½v½jh�¿ üùü¨³� û�ý³� ûþ � ù�ÿ �ûý4S ÿü� �ùú hjh'Ñ¼¾vÑ½mv¼z üùü¨³� û�ý³� ûþ� ù�ÿ �ûý4S ÿ� ûü ��� � ³ �ùç 5 ðùç³R³ú S ç³ ç û�� �ÿR³ ýù �³�³ú ý�³ ÿüÿ �4 �û� ù � þùQüý³ú�ÿþýQÿ �
üùü¨³� û�ý³� ûþ � ù�ÿ �ûý4 ýù p³þýûùü� k 5× ÿü� k 5j 5

�üùý�³ú ù�� ³þýûùü ç³ úÿû�³� ÿ�ÿûü�ý w úÿýØ³ú x� ÿüÿ �4 �û� ù � üùü¨³� û�ý³� ûþ � ù�ÿ �� ûü ý³ú��
ù � i Ñ�z¼z � ù�ÿ �ûý4 çÿ� þùüþ³úü³� ç ûý� ³7ÿ���³� ûüRù �R ûü� þùü» ûþýûü� �ÿþ��úùQü� þùüý³7 ý� S
ûü �ÿúýûþQ�ÿú ý�³ þÿ�³ ù � Ï6 úÿþýûþÿ � �ü �³ú³üþ³Ð S ç�³ú³ ý�³ ÿüÿ �4� û� ù � i Ñ�z¼z � jz�¿½v� 4 û³ ���QüûüýQ ûýûR³ ú³�Q�ý� ��³³ p³þýûùü × 5× 5j� 5

±³ ç û�� � ú�ý � ûR³ ÿ �³ü³úÿ � ùQý �ûü³ ù � ý�³ ÿüÿ �4 �û� ù � üùü¨ú³�ýúûþý³� ÿü� þùü� ûýûùüÿ � üùü¨
³� û�ý³� ûþ � ù�ÿ �ûý4S ÿü� ý�³ü S ûü p³þýûùü k 5× S ýQúü ýù ý�³ � úù��³� ù � �ùç ýù �³ÿ � ç ûý�
ûüþùü �û�ý³üý � ù�ÿ � �ÿ�³� S ÿ� ûü ý�³ Ïpÿ� ÿúûýÿü 6ÿúÿ�ù7Ð ÿü� Ï6 úÿþýûþÿ � �ü �³ú³üþ³Ð 5 °� û�� û�þQ��ûùü ç û�� ý�³ü �³ÿ� Q� ýùçÿú�� ý�³ ÿüÿ �4 �û� ù � þùQüý³ú�ÿþýQÿ � � ù�ÿ �ûý4 ûü p³þýûùü k 5j 5
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K êí êðéó çì çè³ îéï³ï ç³ ó³+ ê³ç³ô éù ì+³ õìó ³ò êïç³í êî íìôéðêçÿ) çè³ �è³ó³ ô³ìëçêî� ùéî�À
ñóì*ëô îìëç³�ç îéë éðïì ù ³ òóì+ êô³ô ùÿ íéç³óêéð ç êçèêë çè³ ðì îéð ï³ëç³ëî³ ) ³ ûñ û ùÿ çéÿ ìõ
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é çìò êîéðêØ³ô éô�*ëîç éï êë �þ� ) ó³ò ³éç³ô ù ³ðìç û � ïï*íêëñ ) éï ç³ ôêô õìó éëéðìñì*ï îéï³ï ìõ
³ò êïç³í êî íìôéðêçÿ) çèéç çè³ íìôéð êï ó³éðêØ³ô ç êçèêë çè³ ïîìò ³ ìõ çè³ çìò êîéðêØ³ô éô�*ëîç )
êç í éÿ ðì îéððÿ ù êëô çè³ ó³õ³ó³ëç - çì ù* êðô êçï îìíòð³� íìôéð ùéï³ - � û
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; êëéððÿ) ç³ éðïì �ëô îéï³ï çè³ó³ çè³ êëç³ëïêìëéð îìëç³� ç çì òóì+ êô³ �òéóç ìõ � çè³ îìíÀ
òð³� íìôéð ùéï³ êï ³ïçéù ðêïè³ô ùÿ é ñì+³óëêëñ éççêç*ôêëéð òó³ôêîéç³ ) éï ³ ûñ û ùÿ ã Ñ¼¾LÑ½�¼êë �å� û K êëî³ ç³ èé+³ îèìï³ë çì ó³òó³ï³ëç çè³ òèóéï³ ö¼Ñ� �G E�� ¿�� êë ç³óí ï ìõ é ççìä
òðéî³ òó³ôêîéç³ ö¼Ñ� �GIE�� I¿�� ��J�� ) ç³ îéë éïï*í³ ä êë éëéðìñÿ ç êçè çè³ éëéðÿïêï ìõ éë
³ò êïç³í êî íìôéð ç êçè êë çè³ ïîìò ³ ìõ çè³ éççêç*ô³ +³óù �¼¿½¼�¼ êë �� ä çèéç çè³ òó³ôêîéç³
ö¼Ñ� �GIE�� I ¿�� ��J�� ³ïçéù ðêïè³ï éë ì+³óéðð ô³ìëçêî îìëç³�ç - Ïéççóêù*ç³ôÐ çì O ) ï*îè çèéç
çè³ +³óù ã Ñ¼¾LÑ½�¼ îéë ù ³ ó³òó³ï³ëç³ô éï é òó³ô êîéç³ ã Ñ¼¾LÑ½�¼ ��J - � BB - , � �� ) çè³ó³ � �
êï çè³ ó³òó³ï³ëçéçêìë çì ù³ îìëïçó*îç³ô õìó çè³ ï³ëç³ëçêéð îìíòð³í³ëç ìõ ã Ñ¼¾LÑ½�¼û

�å� | ³óíéë çé� ðéç òó³ïîóêù ³ï çèéç ³+³óÿ ìçë³ó ìõ é ôìñ í*ïç òéÿ çé�³ï õìó êç û
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³ìç³ çèéç êë �å� ) ñê+³ë çèéç çè³ í éç³óêéð ´ êçè êë çè³ ïîìò ³ ìõ çè³ íìôéð ìò ³óéçìó êï
ëìç ô³ò ³ëô³ëç ìë õéîç*éð êëõìóíéçêìë ) ´³ îì* ðô éðïì èé+³ îèìï³ë µ ¶ çì éëéòèìóêîéððÿ ó³õ³ó
çì çè³ ó³õ³ó³ëç - éðìë³ ) ´ êçèì*ç õ*óçè³ó ó³ðéçê+ êØéçêìë çì é õéîç*éð ùéî�ñóì*ëô îìëç³�ç ä
´èêîè ù ³ïêô³ï çè³ îìëôêçêìë õìó ö¼Ñ·¸G E¸� ¿¸� êï Ï³íòçÿÐ êë ¹åº ) éëÿ´éÿû

°èêï ð³éôï *ï çì çè³ » óïç ìõ ï³+³óéð éïò ³îçï ´³ ´éëç çì ôêïî* ïï êë çè³ õì ððì´ êëñ ) îìëî³óëêëñ
çè³ îèìêî³ ìõ çè³ òéóçêî* ðéó ó³òó³ï³ëçéçêìëï êë ¹ºä ¹åº éëô çè³êó ï³í éëçêî éëéðÿïêï û



�ý
¼ÅÆÌ ÈÊÈÅÆÍÎ ÎÍ½ É
� ï ´³ éðó³éôÿ ëìç³ô êë K³îçêìë × û× ûå ) ¾ *óêôêîéð îìëç³� çï éó³ +³óÿ ìõç³ë ô³»ë³ô êë ç³óí ï
ìõ îìëôêçêìëéð ìó ñ³ë³óêî ï³ëç³ëî³ï û ¿³îéðð çè³ ïçéç³í³ëçï êë ¹Àº ) ´èêîè ´³ îì* ðô çéÁ³ çì
³ïçéù ðêïè ¹òéóç ìõ º é ¾ *óêôêîéð îìëç³�ç - û

¹Àº �ëÿ ò ³óïìë ´èì ì´ëï é îéó éëô êï ëìç èéëôêîéòò ³ô òéÿï çé�³ï û
�ëÿ ò ³óïìë ´èì ì´ëï é îéó éëô êï èéëôêîéòò ³ô ôì³ï ëìç òéÿ çé�³ï û

Â³ç *ï éïï*í³ çèéç - êë ¹àº éëô ¹æº êï ³ïçéù ðêïè³ô ùÿ çè³ éïï³óçêìëï êë ¹Àº û | ê+³ë
çèéç çè³ îìëç³ëç ìõ - êï ô³»ë³ô êë ç³óí ï ìõ Ã*éëçê»³ô îìëôêçêìëï ) êç êï ëì´ ³+ êô³ëç ´èÿ êë
îéï³ï ðêÁ³ ¹àº ¹éëô ïêí êðéóðÿ õìó ¹åºº ä ´è³ó³ çè³ ïîìò ³ éóñ*í³ëç ìõ çè³ íìôéð ìò ³óéçìó
îìëçéêëï é Ã*éëçê»³ô îìëôêçêìë çèéç êï é ¹ë éðòèéù³çêîº +éóêéëç ìõ é îìëôêçêìë ô³»ë³ô ´ êçèêë
- ä çè³ íìôéð Ã*éëçê»îéçêìë êï ëìç ô³ò ³ëô³ëç ìë çè³ õéîç*éð éëç³î³ô³ëç îìëç³� ç B çèêï çÿò ³
ìõ ô³ìëçêî ï³ëç³ëî³ îìë+³ÿï é ïçéç³í ³ëç HG ¿Ä éù ì*ç çè³ îìëç³ëç ìõ é òéóçêî* ðéó ô³ìëçêî
ó³õ³ó³ëî³ îìëç³� ç û

¹àº �îîìóôêëñ çì çè³ ðé´ ) éëÿ ò ³óïìë ´èì ì´ëï é îéó éëô êï ëìç èéëôêîéòò ³ô í* ïç òéÿ
çé�³ï û

Åì´³+³ó ) êë ¹æº çè³ õéîç*éð éëç³î³ô³ëç îìëç³� ç êï ô³îêïê+³ û �ñéêë ´³ éïï*í³ - çì ù ³
ô³»ë³ô ùÿ Ã*éëçê»³ô îìëôêçêìëï ) ùéï³ô ìë ¹Àº û °è³ ¾ *óêô êîéð îìëç³�ç - ùÿ êçï³ðõ êï çè³ó³õìó³
ïêð³ëç éù ì*ç ¹êº çè³ ³� êïç³ëî³ ìõ é ò ³óïìë ëéí³ô â ¸� ) éëô ¹êêº ´è³çè³ó ìó ëìç çèêï ò ³óïìë
Þ é� ¹êï ìù ðêñ³ô çì º òéÿ ¹ïº çé�³ï û

Öëðÿ ùÿ Ïí* ðçêò ð³Ð ó³ðéçê+ êØéçêìë ìõ çè³ íìôéð ìò ³óéçìó ) ê û³ û ó³ðéçê+ êØéçêìë çì çè³ LH·ã ¿¼�· HF¸ ¿ �¸¾¼ - ¶ > . , - êë ¹æº îéë ´³ ô³óê+³ çèéç Þ é� ä ñê+³ë è³ ì´ëï é îéó ) éëô éïï*íêëñ
ã ¼Ñ F¼á ¸Ò¿E ¹ï³³ ù ³ðì´ º çèéç è³ êï ëìç èéëôêîéòò ³ô ä êï ìù ðêñ³ô çì òéÿ çé�³ï û

¹æº Þé� ì´ëï é îéó û � îîìóôêëñ çì çè³ ðé´ ) è³ í*ïç òéÿ çé�³ï õìó êç û
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� 
ø H� ³�éîçðÿ êï çèêï ô³óê+³ô ùÿ ì*ó çè³ìóÿÊ �ïï*íêëñ - êï îìíòð³ç³ðÿ ïò ³îê»³ô êë ç³óí ï

ìõ çè³ Ë¿K êç éëëìçéç³ï êë ¹æº ) çèêï ó³õ³ó³ëç ´ êðð ô³ëìç³ çè³ ï³ç ìõ ïçéç³ï /0 ¶ 1 45 çèéç êï
ô³»ë³ô ùÿ çè³ îìëôêçêìë - BB Ì , � ¶ û Í û³ û çè³ ï³ç ìõ ïçéç³ï çèéç éó³ êë çè³ ô³ëìçéçêìë ìõ
- ôì HG ¿Ä ò ³óçéêë çì ´ìóðôï 0 ¶ çèéç éó³ êë éîîìóôéëî³ ´ êçèÎ+³óêõÿ çè³ îìëôêçêìëï ´ êçèêë
� ¶ û °è³ ô³ëìçéçêìë ìõ . ìë çè³ ìçè³ó èéëô îèéóéîç³óêØ³ï çè³ ï³ç ìõ ´ìóðôï 78 ¹9 ¹. ºº ´è³ó³
çè³ ¿¸� êï éï îèéóéîç³óêØ³ô ùÿ çè³ îìëç³� ç - ) éëô ´è³ó³ çè³ó³ êï é ò ³óïìë ëéí³ô â ¸� ´èì
ì´ëï é îéó ¹´ êçè 9 çè³ +³óêõÿ êëñ ³íù³ôôêëñ õ*ëîçêìë õìó çè³ Ë¿K ¹æºº û

�* êðô êëñ çè³ LH·ã ¿¼� · HF¸ ¿ �¸¾ ¼ - ¶ > . , - ä éîîìóôêëñ çì çè³ +³óê»îéçêìë îìëôêçêìë
õìó çè³ · ¼ÑÏ ¼ ìò ³óéçìó êë ¹ý º ä ³ïçéù ðêïè³ï é îìëç³� ç ó³õ³ó³ëç - ¶ çèéç ô³ç³óí êë³ï çè³ ï³ç
ìõ ´ìóðôï 78 ¹Ð ¹- ¶ ºº > 78 ¹Ð ¹. ºº : 78 ¹Ð ¹- ºº ) ê û³ û çè³ ï³ç ìõ ´ìóðôï ´è³ó³ êç èìðôï çèéç ¼�¼ÑÄ
ã ¼Ñ¾HG �ßH H�G¾ ¸ L¸Ñ ¸GF ½¾ GHE ß¸GF½L¸ãã ¼F � ½¿ ¿ ã¸Ä E¸� ¼¾ Ñ éëô ¼�¼ÑÄ ã ¼Ñ¾HG �ßH H�G¾
¸ L¸Ñ ¸GF ½¾ ß¸GF½L¸ãã ¼F � ½¿ ¿ GHE ã¸Ä E¸� ¼¾ ÍÆÌ ´è³ó³ êç èìðôï çèéç â ¸� ½¾ ¸ ã ¼Ñ¾HG �ßH
H�G¾ ¸ L¸Ñû

°è³ó³õìó³ ) çè³ íìôéððÿ Ã*éëçê»³ô îìëôêçêìë êë çè³ Ë¿K éëëìçéç³ô ùÿ Ò êë ¹æº ´ êðð
ù ³ +³óê»³ô ê» ¼�¼ÑÄ ïçéç³ êë çè³ ô³ëìçéçêìë ìõ µ ¶ > - ¶ çèéç ò ³óçéêëï çì é ´ìóðô 0 ¶¶ çèéç
Ã*éðê»³ï éï GHÑ·¸ ¿ ó³ðéçê+³ çì µ ¶ ¹éëô çè³ ³íòçÿ ó³ïçóêîçìó Ë¿K � ¶ º ´ óç û çè³ ´ìóðô ìõ
³+éð*éçêìë 0 ¹ê û³ û 0 ¶¶ 6 Ó¹0 1 Ð ¹µ ¶ , � ¶ººº ) îéë ù ³ ³� ç³ëô³ô çì é ïçéç³ /0 ¶¶ 1 Ð¶¶ 5 çèéç +³óê»³ï
çè³ ïîìò ³ Ë¿K � ¶¶ û � ïï*íêëñ çèéç çè³ GHÑ·¸ ¿ �HÑ¿F¾ ó³ðéçê+³ çì µ ¶ éëô 0 ´ êðð ù ³ ´ìóðôï
´è³ó³ Þ é� êï ëìç èéëôêîéòò ³ô ) çè³ ïîìò ³ Ë¿K � ¶¶ êë ¹æº ´ êðð êë õéîç ù ³ +³óê»³ô ùÿ ³+³óÿ
ï*îè ïçéç³ /0 ¶¶ 1 Ð5 ûÔ

±³ ´ êðð éôôó³ïï çè³ óìð³ ìõ çè³ GHÑ·¸ ¿LÄ Ñ¼¾EÑ½LE½HG õìó ëìëä³ò êïç³í êî íìôéðêçÿ ù ³ðì´ )
éëô íìó³ ³�ç³ëïê+³ðÿ êë K³îçêìëï à ûû éëô à û× û

Õ ÝÇÉÓÖÖÅÉÈÊ ÈÅÆ ÖÝÅ× ÇËÊÈÅÆ ÍÆÌ ØÊÝÈÔ ÈÍ ÎÈÊÙÚ ÖÝÅÕ ÎÇÛ É
Öë³ ìõ çè³ òóìù ð³í ï ´³ èé+³ çì îìëõóìëç ) ñê+³ë ì*ó éëéðÿïêï ìõ ô³ìëçêî íìôéðêçÿ êë ç³óí ï
ìõ é Ïë³*çóéðÐ íìôéð ìò ³óéçìó çèéç êï ó³ðéçê+³ çì é îìíòð³� íìôéð ùéï³ - ¶ > ´ , - )
îìëïêïçêëñ ìõ é õéîç*éð îìëç³� ç ´ éëô é ô³ìëçêî ùéîÁñóì*ëô îìëç³� ç - ) êï çè³ òóìù ð³í
ìõ òó³ï*òòìïêçêìë òóì¾ ³îçêìë ) êë òéóçêî* ðéó òó³ï*òòìïêçêìë éîîìííìôéçêìë éëô çè³ ó³ðéç³ô
òóìù ð³í ìõ *ë´éóóéëç³ô Ïçóê+ êéðÐ ô³ìëçêî ï³ëç³ëî³ï û

K ðêñèç +éóêéçêìë ìõ ³�éíòð³ ¹æº êðð*ïçóéç³ï çè³ » óïç ò ìêëç B êõ êë ¹®º çè³ îìëç³� ç - ó³À
õ³óó³ô çì ùÿ Eß¼ ¿¸� êï éï êë ¹æº éù ì+³ ) éëô çè³ õéîç*éð éëç³î³ô³ëç îìëç³� ç ´ êï ïêð³ëç
éù ì*ç ´è³çè³ó Þ é� ôì³ï ìó ôì ³ïë Üç ì´ë é îéó ) çè³ë çè³ òó³ï*òòìïêçêìë çóêññ³ó³ô ùÿ ß½¾ L¸Ñ
´ êçè êë çè³ ïîìò ³ éóñ*í³ëç ìõ ·Ò¾ E îéëëìç ù ³ ù ì*ëô ) ù*ç ´ êðð êëô*î³ ¸LLH·· HF¸E½HG ìõ é
îìëôêçêìë çèéç ç³ððï *ï çèéç Þ é� ¹êï òó³ï*òòìï³ô çì º ì´ë ¹ïº é îéó û

� ï ´³ ëìç³ô êë K³îçêìë å ûå ´³ ´ êðð ëìç éôôó³ïï çè³ òóìù ð³í ìõ òó³ï*òòìïêçêìë òóì¾ ³îçêìë
éëô éîîìííìôéçêìë êë í*îè ô³çéêð ) ù*ç õì ððì´ çè³ ïò êóêç ìõ +éë ô³ó Kéëôç Üï ¹þþ×º éëéðÿïêï
ìõ òó³ï*òòìïêçêìë éï éëéòèìóé ) éëô òóì+ êïêìëéððÿ éôìòç³ô çè³ îìë+³ëçêìë ìõ éîîìííìôéçêëñ
*ëùì*ëô òó³ï*òòìïêçêìëï êëçì çè³ ÏêëêçêéðÐ Ë¿K � ¶ êë ´ BB Ì , � ¶ û Íë îéï³ï ìõ *ëùì*ëô
òó³ï*òòìïêçêìëï çóêññ³ó³ô ´ êçèêë ëìëä³ò êïç³í êî ¹ô³ìëçêî ) ³çî ûº íìôéð îìëç³�çï ) ï*îè éï êë
¹®º ) çè êï êï êë õéîç éï êç ïèì* ðô ù ³ û
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�³ç ) êóó³ïò ³îçê+³ ìõ ´è³çè³ó ´³ éôè³ó³ çì éë éëéðÿïêï ìõ òó³ï*òòìïêçêìë éï éëéòèìóé

¹éï êë +éë ô³ó Kéëôç ¹þþ×º éëô |³*óçï ¹þþàºº ) ìó çì çè³ ïéçêïõéîçêìë çè³ìóÿ ìõ òó³ï*òÀ
ò ìïêçêìë ¹Å ³êí ¹þ�åºº ) çè³ó³ êï ëìçèêëñ çì òó³ô êîç çèéç òó³ï*òòìïêçêìëï çóêññ³ó³ô ´ êçèêë
éë ¹³�ç³ëô³ô º îìëç³� ç çèéç êï ô³ò ³ëô³ëç ìë é îìíòð³� íìôéð ùéï³ - ¶ > ´ , - ´ êðð ù ³
éîîìííìôéç³ô ´ êçè êë ´ óéçè³ó çèéë ´ êçèêë - û Í û³ û êë òóêëîêò ð³ ´³ îì* ðô ³ëô *ò ´ êçè é
ó³òó³ï³ëçéçêìë ìõ ¹®º çèéç ïò ³îê»³ï ) ´ êçèêë çè³ *ëô³óðÿ êëñ ô³ìëçêî ó³õ³ó³ëî³ îìëç³� ç õìó
· Ò¾E) çèéç Þ é� ì´ëï é îéó û �*ç êç êï î³óçéêëðÿ ëìç é òó³ï*òòìïêçêìë ìõ ¹®º çèéç çè³ ðé´
ô³íéëôï çèéç Þ é� ì´ë é îéó ¹éëô ïêí êðéóðÿ çè³ ï³ëç³ëî³ ôì ³ï ëìç òó³ï*òòìï³ çèéç çè³ ðé´
ô³íéëôï çèéç é ò ³óïìë ëéí³ô Þ é� ôì³ï ³� êïç ä êõ ´³ éïï*í³ òóìò ³ó ëéí³ï çì îìí³ ´ êçè
éë ³� êïç³ëî³ òó³ï*òòìïêçêìë º û

¹®º �îîìóôêëñ çì çè³ ðé´ ) Þé� í*ïç òéÿ çé�³ï õìó ß½¾ L¸Ñû
³ìç³ çèéç çèêï êï ëìç é òóìù ð³í ïò ³îê»î çì çèêï ³�éíòð³ ) ëìó ïò ³îê»î çì ô³ìëçêî íìôéð

+³óùï ) ´èêîè îì* ðô ù ³ çéÁ³ë éï éë ìù¾ ³îçêìë éñéêëïç ì*ó éëéðÿïêï ) ´è³ó³ ´³ éïï*í³ çè³
ô³ìëçêî îìëç³� ç çì ù ³ ó³òó³ï³ëç³ô éç çè³ ð³+³ð ìõ çè³ Ë¿K ) éëô íéÁ³ *ï³ ìõ çè³ · ¼ÑÏ ¼ìò ³óéçêìë êëïç³éô ìõ *ïêëñ é ã óéçØ³óä ïçÿ ð³ éëéðÿïêï êë ç³óí ï ìõ Ï Ñ¸F¼F · HF¸ ¿½EÄ) ´è³ó³ çè³
ô³ìëçêî îìëç³�ç êï *ï³ô éï éë ìóô³óêëñ ïì*óî³ û

°è³ +³óÿ ïéí³ òóìùð³í éóêï³ï ´ êçè ¸EE½EÒF½G¸ ¿ LHGE¼� E¾û Íë Å³êí ¹þþ×º çè³ çè³ìóÿ ìõ
òó³ï*òòìïêçêìë òóì¾ ³îçêìë ìõ Å³êí ¹þ�åº êï éòòðê³ô çì çè³ éëéðÿïêï ìõ éççêç*ô³ +³óùï û °è³
òéóçêî* ðéó éëéðÿïêï çèéç êï ô³+³ðìò ³ô çè³ó³ õìó çè³ òó³ôêîéç³ï �¸GEJ � ½¾ß éëô �¼ Ï ¿¸F òó³ôêîçï
çèéç òó³ï*òòìïêçêìëï çóêññ³ó³ô ´ êçèêë çè³ îìíòð³í ³ëçï ìõ ï*îè òó³ôêîéç³ï éó³ ù ì*ëô ìó
éîîìííìôéç³ô ´ êçèêë çè³ *ëô³óðÿ êëñ ù ³ðê³õ îìëç³� ç çè³ÿ éó³ ô³ò ³ëô³ëç ìë û Í û³ û çè³ ï³ëç³ëî³
¹�é º êï òó³ôêîç³ô çì òó³ï*òòìï³ ¹�ù º û °èêï õì ððì´ ï õóìí Å³êí Üï ïéçêïõéîçêìë çè³ìóÿ ìõ
òó³ï*òòìïêçêìëï çìñ³çè³ó ´ êçè é îìëôêçêìëéð éëéðÿïêï ìõ �¸GE ¹þº ) ´èêîè êï ô³»ë³ô êë ç³óí ï
ìõ é òó³õ³ó³ëçêéð ó³ðéçêìë äå æç ¹×ý º ù ³ç´³³ë ï³çï ìõ ´ìóðôï çèéç êë ¹þº éó³ çê³ô çì çè³
éççêç*ô³ ï*ù¾ ³îç Üï ù ³ðê³õ îìëç³� ç Ëì�å ûèé

¹�º é û �éçóêîÁ ´éëçï çì ï³ðð è êï î³ððì û Å³êí ¹þþ× B�åº
ù û �éçóêîÁ ù³ðê³+³ï çèéç è³ ì´ëï é î³ððì û

¹þº î , ê �¸GE¾ ë > îõ û Å ³êí ¹þþ× Bþ®» ûº
@ ´ 6 î B õìó ³+³óÿ 0 ¶ 6 Ëì�å ¹0 ºB K êíç ^ ¹;å ¹0 º , ëº äå æç K êíç ^ ¹;å ¹0 º , GHE ëºD

¹×ý º ;ìó éëÿ 0 6 ì ) µ í ì ) î í ì )
µ äå æç î ê» 0 ¶ äå æç 0 ¶¶ õìó éðð 0 ¶ 6 µ ) 0 ¶¶ 6 î Å³êí ¹þþ× Bþ®º
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K êëî³ çè êï ´ìóÁ ï ´³ðð õìó îéï³ï ðêÁ³ ¹�º ) éëô ïêëî³ êç ôì³ï ïì òó³îêï³ðÿ ù ³îé*ï³ çè³ éëéðÿïêï

ìõ �¸GE êï ìëðÿ ô³ò ³ëô³ëç ìë çè³ éççêç*ô³ ï*ù¾ ³îç Üï ù ³ðê³õ îìëç³� ç ) ìë³ í êñèç ù ³ ç³íòç³ô
çì ó³¾ ³îç ì*ó éëéðÿïêï ìõ ëìëä³ò êïç³í êî íìôéðêçÿ êë ç³óí ï ìõ é LH·ã ¿¼� íìôéð ùéï³ ) ´èêîè
êë+ìð+³ï é ëìëä³ò êïç³í êî ¹è³ó³ ô³ìëçêîº îìëç³� ç û

�*ç Å ³êí Üï éëéðÿïêï ìõ �¸GE ôì³ï ëìç éîîì*ëç õìó òó³ï*òòìïêçêìë òóì¾ ³îçêìë êë ¸EE½EÒF½G¸ ¿
¾Ò �HÑF½G¸E½HG LHGE¼� E¾ ) ³�³íòðê»³ô ùÿ ¹× é º éëô ¹××é º û °è³ éëéðÿïêï ìõ �¸GE òó³ô êîçï ¹× é º
çì òó³ï*òòìï³ ¹× ù º ) éëô ¹××é º çì òó³ï*òòìï³ ¹××ù º ) ´èêîè êï ëìç éòòóìòóêéç³ û

¹× º é û ûìèë ´éëçï ;ó³ô çì îìí ³ ) éëô è³ ´éëçï û êí çì îìí³ çìì û Å³êí ¹þþ× Bþ×º
ù û ûìèë ù ³ðê³+³ï çèéç ïìí³ìë³ êï îìí êëñ û

¹××º é û �éçóêîÁ ´éëçï í³ çì ù*ÿ èêí é î³ððì û Å ³ ´éëçï çì ò ðéÿ èêï î³ððì êë é õéíì*ï
ìóîè³ïçóé û

ù û �éçóêîÁ ù³ðê³+³ï çèéç è³ ì´ëï é î³ððì û

�ÿ îìëçóéïç ) çè³ ³�éíòð³ï ï*ùïçéëçêéç³ çèéç òó³ï*òòìïêçêìëï îéë òóì¾ ³îç ³êçè³ó êëçì
éë ³ò êïç³í êî ùéîÁñóì*ëô îìëç³� ç ¹�º ) ìó ³ðï³ êëçì é ëìëä³ò êïç³í êî ùéîÁñóì*ëô îìëç³�ç
¹× ºÎ ¹××º û �*ç éç çè³ ïéí³ çêí³ çè³ï³ ôéçé ï³³í çì îéðð õìó é íìó³ »ë³äñóéêë³ô éëéðÿïêï ìõ
òó³ï*òòìïêçêìë òóì¾ ³îçêìë û

± èêð³ êë ¹�º ´³ èé+³ é îéï³ ìõ òó³ï*òòìïêçêìë ¸LLH··HF¸E½HG êëçì éë ³ò êïç³í êî îìëÀ
ç³� ç ) ³�éíòð³ï ¹× é º éëô ¹××é º êë+ìð+³ �½GF½GÏ ìõ òó³ï*òòìïêçêìëï ´ êçèêë é ëìëä³ò êïç³í êî
îìëç³�ç û ³ì´ ) çè³ ôéçé êë ¹×åº éëô ¹×Àº ïèì´ çèéç ¸LLH·· HF¸E½HG ìõ òó³ï*òòìïêçêìëï êëçì
é ëìëä³ò êïç³í êî îìëç³� ç êï ëìç éë ìòçêìë B çè³ ï³ëç³ëî³ï ¹×åé º éëô ¹×Àé º ôì ëìç òó³ï*òòìï³
¹×åù º éëô ¹×Àù º ) ó³ïò ³îçê+³ðÿû

¹×åº é û �éçóêîÁ ´éëçï çì ï³ðð è êï î³ððì û Å³êí ¹þþ× B�åº
ù û �éçóêîÁ ´éëçï çì ì´ë é î³ððì û

¹×Àº é û �éçóêîÁ ´éëçï çì ñì çì �éóêï û °è³ó³ è³ ´éëçï çì ï³ðð è êï î³ððì û
ù û �éçóêîÁ ´éëçï çì ì´ë é î³ððì û

°è³ï³ ôéçé ôóê+³ *ï çì çè³ õì ððì´ êëñ èÿòìçè³ïêï B çè³ó³ êï é òóêëîêò ð³ô ôê»³ó³ëî³ ù ³ç´³³ë
¸LLH·· HF¸E½HG éëô �½GF½GÏ ìõ òó³ï*òòìïêçêìëï û üLLH·· HF¸E½HG ìõ òó³ï*òòìïêçêìëï ï³³í ï çì
ù ³ îìëïçóéêë³ô çì îìëç³� çï çèéç Ã*éðêõÿ éï ³ò êïç³í êîéððÿ ùéï³ô ¹´èêîè ´³ í³éë çì ï*ùï*í³
ùìçè õéîç*éð éëô ³òêïç³í êî îìëç³� çïº û � ó³ï*òòìïêçêìëï îéëëìç ù ³ éîîìííìôéç³ô êëçì ëìëä
³ò êïç³í êî îìëç³� çï ¹ô³ìëçêî ) ùì* ð³çêî ) ³îç ûº û Íõ ´³ éîî³òç çèêï ó³ïçóêîçêìë ) çè³ òó³ï*òòìïêçêìëï
çóêññ³ó³ô êë ¹×åé º éëô ¹×Àé º îéëëìç ù ³ éîîìííìôéç³ô ´ êçèêë çè³ ëìëä³ò êïç³í êî îìëç³�ç
êçï³ðõ ¹ê û³ û ðì îéððÿ º êë ¹×åé º ) ëìó ´ êçè êë çè³ ëìëä³ò êïç³í êî îìëç³�ç ³ïçéù ðêïè³ô ùÿ çè³ » óïç
ï³ëç³ëî³ ìõ ¹×Àé º êõ çè³ ï³îìëô ï³ëç³ëî³ êï éëéðÿØ³ô éï Ïéççêç*ôêëéððÿÐ ï*ùìóô êëéç³ô û

Öë çè³ ìçè³ó èéëô ) �½GF½GÏ ìõ òó³ï*òòìïêçêìëï íéÿ ì îî*ó êë ëìëä³ò êïç³í êî îìëç³� çï )
´èêîè éòòðê³ï çì çè³ îéï³ï êë ¹× é º éëô ¹××é º êõ çè³ ï³îìëô éççêç*ô³ òó³ô êîéç³ êï éëéðÿØ³ô
éï ô³ò ³ëô³ëç ìë ìó ó³ðéçê+³ çì çè³ ëìëä³ò êïç³í êî îìëç³�ç ³ïçéù ðêïè³ô ùÿ çè³ » óïç òó³ôêîéç³ û



�À
ýëô ) ìõ îì*óï³ ) ù êëôêëñ êï éðïì ðêî³ëï³ô ´ êçèêë ³ò êïç³í êîéððÿ ùéï³ô îìëç³� çï û

Íõ ´³ õ*óçè³ó éïï*í³ ä éï êç êï ùÿ éðð ³� çéëç çè³ìóê³ï ìõ òó³ï*òòìïêçêìë ä çèéç ù êëôêëñ êï
òó³õ³óó³ô ì+³ó éîîìííìôéçêìë ) ´³ éðïì òó³ôêîç ¹× ù º éëô ¹××ù º çì ù ³ ìôô û

±³ ´ êðð ëìç ñì éëÿ õ*óçè³ó êëçì çè³ ï*ù¾ ³îç ìõ òó³ï*òòìïêçêìë òóì¾ ³îçêìë éëô éîîìíÀ
íìôéçêìë û Íë ô³õ³ëï³ ìõ ì*ó éëéðÿïêï ìõ ëìëä³ò êïç³í êî íìôéðêçÿ ´³ ì*çðêë³ô ïìí³ ùéïêî
êô³éï çì îêóî*í+³ëç çè³ òóìù ð³í ìõ òó³ï*òòìïêçêìë éîîìííìôéçêìë ´ êçèêë ëìëä³ò êïç³í êî
îìëç³�çï û ýë éëéðÿïêï çèéç õì ððì´ ï çè³ èÿòìçè³ïêï ì*çðêë³ô éù ì+³ ´ êðð òó³ôêîç çè³ òó³ï*òÀ
ò ìïêçêìë çóêññ³ó³ô êë ¹®º çì ù ³ éîîìííìôéç³ô êëçì çè³ *ëô³óðÿ êëñ õéîç*éð ìó ³ò êïç³í êî
ó³õ³ó³ëî³ îìëç³� ç û Öëî³ ´³ èé+³ ïèì´ë èì´ çì éîîì*ëç õìó íìôéð ï*ùìóô êëéçêìë ´ êçè ëìëä
³ò êïç³í êî íìôéðï êë K³îçêìë À ûûà ) éë éëéðÿïêï éðìëñ çè³ï³ ðêë³ï ´ êðð éðïì òó³ô êîç çèéç êë ¹×àº
çè³ éëéòèìó ìó ô³»ëêç³ ô³ïîóêòçêìë êï çì ù ³ ù ì*ëô ´ êçè êë çè³ ô³ìëçêî îìëç³�ç ³ïçéù ðêïè³ô
ùÿ çè³ » óïç ï³ëç³ëî³ ) óéçè³ó çèéë éîîìííìôéç³ô ´ êçèêë çè³ *ëô³óðÿ êëñ ³ò êïç³í êî îìëç³� ç û

¹×àº ;ó³ô í*ïç ´ óêç³ é ë³´ ïìëñ û Å³ í*ïç îìíòìï³ êçÎçè³ ïìëñ õìó é õéíì*ï ïêëñ³ó û

°ì îìëîð*ô³ ) ´³ çéÁ³ êç éï éë éô+éëçéñ³ ìõ ì*ó çè³ìóÿ çèéç õìó ëìëä³ò êïç³í êî íìôéðêçÿ êç
íéÁ³ï é+éêðéù ð³ ) õìó é çè³ìóÿ ìõ òó³ï*òòìïêçêìë òóì¾ ³îçêìë éðìëñ çè³ ðêë³ï ï*ññ³ïç³ô ) ùìçè
éë ³òêïç³í êî ¹ìó õéîç*éðº éëô é ëìëä³ò êïç³í êî ¹ô³ìëçêî ) ùì* ð³çêî ) ³çî ûº éëç³î³ô³ëç îìëç³�ç û

°è³ ï³îìëô òóìùð³í ´³ ó³õ³óó³ô çì éù ì+³ êï ïìí³´èéç ôê»³ó³ëç ) ù*ç ó³ðéç³ô û ¿ ³îéðð çè³
ôêïî*ïïêìë ìõ ô³ìëçêî ½áä îìëôêçêìëéðï êë Â³´ êï Ü éëô ã óéçØ³ó Üï çè³ìóê³ï ¹K³îçêìëï × û× û× éëô
× û× ûåº û �ìçè ìõ çè³ï³ çè³ìóê³ï òó³ô êîç³ô ô³ìëçêî îìëôêçêìëéðï çì ù ³ çóê+ êéððÿ çó*³ ´è³ë³+³ó
çè³ îìëï³Ã*³ëç ïçéç³ï é õéîç çèéç êï ³êçè³ó é çóê+ êéð çó*çè ) ìó ³ðï³ ³�ò ðêîêçðÿ ïçéç³ï é òó³ï*òÀ
ò ìïêçêìë çóêññ³ó³ô ùÿ çè³ éëç³î³ô³ëç îðé*ï³ û

K êí êðéóðÿ) ã óéçØ³ó Üï éëéðÿïêï ìõ ëìëäó³ïçóêîç³ô ô³ìëçêî íìôéðêçÿ) êõ ó³ðéçê+ êØ³ô çì é îêóÀ
î*íïçéëçêéð íìôéð ùéï³ ) òó³ôêîçï çèéç ¹×æù º êï çó*³ ´è³ë³+³ó ¹×æé º êï ) ´è³çè³ó ìó ëìç çè³
ô³ìëçêî ìóô³óêëñ ïì*óî³ õìó ·Ò¾ E ïò ³îê»³ï çèéç � ðéóêïïé êï ôéëîêëñ ¹ê û³ û í*ïçÎïèì* ðô ôéëî³ º û

¹×æº é û � ðéóêïïé êï ôéëîêëñ û
ù û � ðéóêïïé í*ïç ôéëî³ û

ý ï êç ïçéëôï *ò çì ëì´ ) ì*ó éëéðÿïêï ï*»³óï õóìí çè³ ïéí³ ô³»îê³ëîÿû Íõ çè³ õéîç*éð
éëç³î³ô³ëç îìëç³� ç ´ õìó é ô³ìëçêî íìôéð êíòðê³ï ïìí³ õéîç ë ) ³ ûñ û ¹×æé º ) ´è³çè³ó ìó ëìç
çè³ ô³ìëçêî îìëç³� ç - êíòðê³ï ë ) é ï³ëç³ëî³ ìõ çè³ õìóí · Ò¾E ë ï*îè éï ¹×æù º ) ´è³ó³ ·Ò¾ E
êï ô³ò ³ëô³ëç ìë ´ , - ) ´ êðð éð´éÿï ù ³ çó*³ ûèè

Íë ôêïî*ïïêëñ ô³ìëçêî ½áä îìëôêçêìëéðï êë K³îçêìë × û× û× ´³ éóñ*³ô çèéç çè³ òóìù ð³í êï
ñóì*ëô³ô ìë çè³ ëìëäó³òó³ï³ëçéçêìëéð õóéí³´ìóÁ ìõ é ò ìïïêù ð³ ´ìóðôï éëéðÿïêï û ³ì´ ) êë
ì*ó éëéðÿïêï ) ´è³ó³ ´³ íéÁ³ *ï³ ìõ îìëç³� ç ó³õ³ó³ëçï ô³ëìçêëñ ï³çï ìõ ´ìóðôä õ*ëîçêìë òéêóï
çì ³ïçéù ðêïè éë éëç³î³ô³ëç îìëç³�ç õìó íìôéð ìò ³óéçìóï ) ´³ éó³ îìëõóìëç³ô ´ êçè çè³ +³óÿ
ïéí³ ôêþ î* ðçê³ï êë çèêï ó³ïò ³îç û

ÿéóðê³ó ´³ ëìç³ô çèéç ìë³ îì* ðô çóÿ çì éîîì*ëç õìó çè³ï³ òóìù ð³í ï êë ç³óí ï ìõ é òóéñíéçêî
îìëïçóéêëç ìë çè³ *ïéñ³ ìõ ô³ìëçêî · Ò¾E) ´èêîè ó³Ã* êó³ï çè³ òóìòìïêçêìë ë êë êçï ïîìò ³ éóÀ
ñ*í³ëç ëìç çì ù ³ ¹èêïçìóêîéððÿ º ô³ç³óí êë³ô ùÿ çè³ ³ò êïç³í êî ìó õéîç*éð éëç³î³ô³ëç îìëç³�ç û
°èêï éîîì*ëçï õìó é ç³ëô³ëîÿ ìõ ·Ò¾ E) ´èêîè +³óÿ ìõç³ë éððì´ ï õìó é ô³ìëçêî êëç³óòó³çéçêìë

ºº������ s ��&���� Èñ ' �� ������ �
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ìëðÿ êõ çè³ ï³ëç³ëî³ êç çéÁ³ï ´ êçè êë êçï ïîìò ³ ñ³çï é õ*ç*óéç³ ) éï ìòòìï³ô çì é îìç³íòìóéð
êëç³óòó³çéçêìë û

�³ç ) ´èêð³ çèêï ¹èéóôðÿ º ñì³ï çèóì*ñè õìó ¹×®é º ) êç ô³»ëêç³ðÿ ôì ³ïë Üç õìó ¹×®ù º B è³ó³ ´³
îéë èé+³ é ô³ìëçêî ó³éôêëñ ìõ · Ò¾ E ³+³ë êõ çè³ îìíòð³í³ëç êï ïçéçê+³ éëô îìç³íòìóéð û ý ðïì )
é ô³ìëçêî ó³éô êëñ êï ò ìïïêù ð³ õìó ¹×®îº ) éðçèì*ñè éë ³òêïç³í êî ó³éôêëñ êï í*îè ³éïê³ó çì ñ³ç û

¹×®º é û �ì* í*ïç ïêç ôì´ë û + ï û � Ê �ì* í*ïç ù ³ ï³éç³ô û
ù û �ì* í*ïç ñì çì �éóêï û +ï û �ì* í* ïç ù ³ êë �éóêï û
î û �ì* í*ïç ù ³ éëñóÿ ëì´ û

�³ïêô³ï çè³ï³ ôéçé ) ó³îìëïêô³ó ¹×æº éù ì+³ ) ´è³ó³ çè³ ¹ù º ï³ëç³ëî³ îéë ³éïêðÿ ù ³ ó³éô
ô³ìëçêîéððÿ êõ êëç³óòó³ç³ô êë çè³ îìëç³�ç ìõ çè³ ¹é º ï³ëç³ëî³ éëô êõ êç ï³ó+³ï éï éë ³�òðéëéçêìë
õìó çè³ õéîç ïçéç³ô ùÿ çè³ ¹é º ï³ëç³ëî³ û ýëô »ëéððÿ) ëìç³ çèéç éðð ìõ çè³ ï³ëç³ëî³ï êë ¹×®º
çèéç çéÁ³ é ïçéçê+³ îìíòð³í³ëç ù³îìí ³ íìó³ éîî³òçéù ð³ ¹õìó é ô³ìëçêî ó³éôêëñ º êõ ·Ò¾ E
êï ó³ò ðéî³ô ùÿ �¼ H�¿½Ï ¼F EH) ´èêîè ùÿ êçï ð³� êîéð ï³íéëçêîï êï îìëïçóéêë³ô çì é ô³ìëçêî
êëç³óòó³çéçêìë ) éëô êë éôôêçêìë ôì ³ï ëìç êë+ìð+³ éë êëç³ëçêìëéð í³éëêëñ îìíòìë³ëç ) ´èêîè
êï êë ì*ó + ê³´ ¹éç ð³éïç ùÿ òóéñíéçêî êíòðêîéç*ó³ º òó³ï³ëç êë íìïç *ï³ï ìõ ô³ìëçêî · Ò¾E) éëô
êë òéóçêî* ðéó êë êíò ³óéçê+³ä ðêÁ³ *ï³ï éï êë ¹×®º û

¹×�º é û �ì* éó³ ìù ðêñ³ô çì ù ³ ï³éç³ô û
ù û �ì* éó³ ìù ðêñ³ô çì ù ³ êë �éóêï û
î û �ì* éó³ ìù ðêñ³ô çì ù ³ éëñóÿ ëì´ û

Kì ì*ó îìë¾ ³îç*ó³ êï çèéç çè³ ìùï³ó+³ô ç³ëô³ëîÿ ìõ ô³ìëçêî · Ò¾E) çì ù ³ òó³õ³óéù ðÿ *çç³ó³ô
ó³ðéçê+³ çì é îìëç³� ç ´è³ó³ çè³ õéîç ô³ëìç³ô ùÿ êçï îìíòð³í³ëç êï ëìç ÿ³ç Ïï³ççð³ôÐ ) èéï
íìó³ çì ôì ´ êçè çè³ òóéñíéçêî îìëôêçêìëï éïïì îêéç³ô ´ êçè ëìçêìëï ìõ F¼·¸GF +ï û H�¿½Ï ¸E½HGóéçè³ó çèéë ´ êçè çè³ ï³íéëçêîï ìõ H�¿½Ï ¸E½HG òóìò³ó û | ê+³ë çèéç çè³ï³ òóéñíéçêî îìëïçóéêëçï
éó³ óéçè³ó ´³éÁ ) ´³ îéëëìç íéÁ³ *ï³ ìõ çè³í çì éîîì*ëç õìó çè³ òóìù ð³í êðð*ïçóéç³ô ùÿ
¹×æº ) ´èêîè êï ò*ó³ðÿ ï³íéëçêî û

Íëïç³éô ´³ ´ êðð ëì´ òóìòìï³ é ï³í éëçêî îìëïçóéêëç çì ó* ð³ ì*ç ï*îè *ë´éóóéëç³ô Ïçóê+ êéð
çó*çèïÐ ìõ ô³ìëçêî ï³ëç³ëî³ï û

°è³ ùéïêî êô³é îéë ù ³ êðð*ïçóéç³ô ùÿ çè³ õì ððì´ êëñ òéóéòèóéï³ ìõ çè³ ô³ìëçêî ï³ëç³ëî³
¹×æù º B �� �¼G� ½á �¿¸Ñ½¾¾¸ � ¼Ñ¼ GHE EH F¸GL¼J ¾ß ¼ �HÒ¿F ß¸�¼ EH FH ¾H	 F¸GL¼û °èêï òéóéòèóéï³
³�òðêîêçðÿ îìë+³ÿï çè³ F¼HG E½L í³éëêëñ éïò ³îç ìõ çè³ ï³ëç³ëî³ ) êë çèéç êç õì î*ïï³ï ìë çè³ õéîç
çèéç çè³ ìù ðêñéçêìë êï êë õìóî³ êóó³ïò ³îçê+³ ìõ ´è³çè³ó ìó ëìç çè³ éîçêìë ìó õéîç êë Ã*³ïçêìë
èìðôï çó*³ êë çè³ õéîç*éð îìëç³� ç û

Íë ì*ó éëéðÿïêï ìõ ô³ìëçêî íìôéðêçÿ çèêï êô³é îéë ù ³ êíòð³í³ëç³ô êë çè³ õì ððì´ êëñ ´éÿ Bý ïï*í³ ´ éëô - çì ù ³ éîî³ïïêù ð³ îìëç³� ç ó³õ³ó³ëçï ) ´ ó³òó³ï³ëçêëñ é õéîç*éð éëô - é
ô³ìëçêî îìëç³� ç û °è³ë çè³ LH·ã ¿¼� íìôéð ùéï³ µ ¶ > - ¶ ìõ é ¹ô³ìëçêîº íìôéð ìò ³óéçìó ´ êçè
ïîìò ³ Ë¿K � ¶¶ ) êëç³óòó³ç³ô ó³ðéçê+³ çì ´ éëô - ) îéë ù³ ô³»ë³ô êë ç³óí ï ìõ é îìëôêçêìë
- ¶ > ´ ¶ , - ) ´è³ó³ ´ ¶ êï ³êçè³ó ³Ã*éð çì ´ êõ � ¶¶ ôì³ï ëìç õì ððì´ õóìí ´ ) ìó ìçè³ó´ êï³ êï
îèéóéîç³óêØ³ô çì ôê»³ó õóìí ´ êë çèéç � ¶¶ ôì³ï ëìç õì ððì´ õóìí ´ ¶ û



�æ
°èêï îìëïçóéêëç ìë ´ ¶ îéë ù ³ ô³»ë³ô éï êëô êîéç³ô êë ¹×þº B ´³ íéÁ³ *ï³ ìõ çè³ ó³ðéçêìë ìõ

LHGE¼� E Ñ¼FÒLE½HG í ù ³ç´³³ë îìëç³� ç ó³õ³ó³ëçï ¹ï³³ K³îçêìë å ûå ) ò û × º ) ´è³ó³ ´ ¶ í ´ èìðôï
çó*³ ¹ó³ðéçê+³ çì é ´ìóðô 0 éëô éë ³íù³ôôêëñ 9º ê» õìó ³+³óÿ ïçéç³ /0 ¶ 1 2 5 êë çè³ ô³ëìçéçêìë9 ¹´ º ìõ ´ çè³ó³ êï é ïçéç³ /0 ¶ 1 2 ¶ 5 êë çè³ ô³ëìçéçêìë 9 ¹´ ¶ º ìõ ´ ¶ ï*îè çèéç 2 ¶ í 2 û

�éï³ô ìë çè³ ó³ðéçêìë ìõ îìëç³� ç ó³ô*îçêìë í ´³ ô³»ë³ é ïçóìëñ³ó ó³ðéçêìë ´ ¶ �� ^^ í ´ )
´èêîè ô³»ë³ï ´ ¶ éï é ó³ô*îçêìë ìõ ´ ) ´ êçè çè³ õ*óçè³ó îìëïçóéêëç çèéç çè³ îìëç³ëç ô³»ë³ô
ùÿ � ¶¶ êï ëìç Ïï³ççð³ôÐ ùÿ ´ ¶ û Íë ¹×þº ´³ ô³»ë³ çèêï ó³ðéçêìë çì ù ³ +³óê»³ô ó³ðéçê+³ çì /0 1 95
ê» ´ ¶ í ´ êï +³óê»³ô ùÿ /0 1 95 éëô çè³ó³ êï ïìí³ ïçéç³ êë çè³ ô³ëìçéçêìë ìõ ´ ¶ çèéç +³óê»³ï
� ¶¶ ) éëô çè³ó³ êï éðïì é ¹ëìçè³ó º ïçéç³ êë çè³ ô³ëìçéçêìë ìõ ´ ¶ çèéç ôì ³ïë Üç +³óêõÿ � ¶¶ û

¹×þº Â³ç /0 1 95 ù ³ çè³ +³óêõÿ êëñ ïçéç³ õìó é Ë¿K � çèéç îìëçéêëï é Ã*éëçê»³ô îìëôêçêìë
õìó é ¹ô³ìëçêîº íìôéð ìò ³óéçìó ´ êçè ïîìò ³ Ë¿K � ¶¶ çèéç êï çì ù ³ êëç³óòó³ç³ô ó³ðéçê+³
çì éîî³ïïêù ð³ îìëç³�ç ó³õ³ó³ëçï ´ éëô - ) ´ ó³òó³ï³ëçêëñ é õéîç*éðÎ ³ò êïç³í êîÎ îêóÀ
î*íïçéëçêéð îìëç³�ç éëô - é ô³ìëçêî îìëç³� ç û °è³ íìôéð ìò ³óéçìó ´ êðð ù ³ ³+éð*éç³ô
Ñ¼¿¸E½�¼ EH çè³ îìëç³� ç ó³õ³ó³ëç - ¶ ) çè³ LH·ã ¿¼� íìôéð ùéï³ ) ô³»ë³ô éï çè³ · ¼ÑÏ ¼ ìõ
´ ¶ éëô - ¹- ¶ > ´ ¶ , - º) ´è³ó³ ´ ¶ êï ô³»ë³ô ùÿ çè³ Ë¿K îìëôêçêìë ´ ¶ �� ^^ í ´ û
�³óê»îéçêìë ìõ çè³ îìëôêçêìë ´ ¶ �� ^^ í ´ êï ô³»ë³ô ù ³ðì´ ) ´è³ó³ ´³ éïï*í³ çè³
ï³ççêëñ ìõ ô³»ëêçêìë ¹æ®º êë K³îçêìë å ûå ) ò û× û
/0 1 95 =>? ´ ¶ �� ^^ í ´ ê» /0 1 95 =>? ´ ¶ í ´ �

C /0 ¶ 1 2 ¶ 5 6 9 ¹´ ¶ º B /0 ¶ 1 2 ¶ 5 =>? � ¶¶ � C /0 ¶¶ 1 2 ¶ 5 6 9 ¹´ ¶ º B /0 ¶¶ 1 2 ¶ 5 �=>? � ¶¶ û
°è³ ó³ðéçêìë �� ^^ í êï ó³í êë êïî³ëç ìõ LHGEÑ¸LE½HG êë |é³óô³ëõìóï ¹þ��º û ¿³ðÿ êëñ ìë çè³

ò ìïç* ðéç³ï õìó îìëçóéîçêìë ñê+³ë çè³ó³ è	 êë ¹åý û×ºä ¹åý ûæº ´³ ô³»ë³ çè³ õì ððì´ êëñ îìëïçóéêëçï
ìë �� ^^ í ) ´èêîè îìóó³ïò ìëô çì èêï òìïç* ðéç³ï ¹ã 
 ×º ä ¹ã 
 æº ûè�

¹åý º Â³ç � ù³ éë ýË¿K +³óê»³ô ùÿ /0 1 95 ) . 1 . ¶ 6 4� ¹9º ) éëô � ¶¶ éë ýË¿K û
× û Íõ /0 1 95 =>? .¶ �� ^^ í . çè³ë � /0 ¶ 1 A 5 6 9 ¹. º C /0 ¶ 1 A ¶ 5 6 9 ¹.¶ º B A ¶ í A û
å û Íõ /0 1 95 =>? .¶ �� ^^ í . éëô C /0 ¶ 1 A 5 6 9 ¹. ºB /0 ¶ 1 A 5 =>? � ¶¶ éëô C /0 ¶¶ 1 A 5 69 ¹. ºB /0 ¶¶ 1 A 5 �=>? � ¶¶ çè³ë 9 ¹.¶ º > 9 ¹. º û
À û Íõ /0 1 95 =>? .¶ �� ^^ í . éëô ëìç � � ¶¶ çè³ë �� /0 ¶ 1 A ¶ 5 6 9 ¹.¶ º B /0 ¶ 1 A ¶ 5 =>? � ¶¶ û
à û Íõ /0 1 95 =>? .¶ �� ^^ í . éëô � /0 ¶ 1 A 5 6 9 ¹. º B /0 ¶ 1 A 5 =>? � ¶¶

çè³ë /0 1 95 =>? . BB . ¶ , � ¶¶ û
æ û Íõ � C /0 ¶ 1 2 5 1 /0 ¶ 1 A 5 B �ç ^ æ� � ��� ¶¶è �� �ç ^ æ� � ê» �ç ^ æ� � ��� ¶¶	 �� �ç ^ æ� � � çè³ëêõ /0 1 95 =>? .¶è �� ^º̂ í . éëô /0 1 95 =>? .¶	 �� ^^Á í . çè³ë 9 ¹.¶èº > 9 ¹.¶	 º ûºÁ� ��� &��������� ��� ����������� �� R���!������ \n÷oo T�� �� �w] T\� � n] T Q�� ��( �������� � ��! ��( #����� ��� � ' � �� �� � # ����� ��� �\� � �] T � �� � � �\� � �] T �� � �l � ' ���� � �� _ � �\� � w] T �� ���  � ' ���� � �l � �� �\� � â] T �� � l � ' ���� � � \� �� ]!� �\� � "] T ��  � # $ ' ���� � �� _ � �% �\� � &] T � �� ' � �% � � ��(% �\� � o] T �� � �l � ��(% ' ���� � ��(% � � �� �)*q� !� ��� �����!�� \� � &] ��! \� � o] ' ������`� ���( ��� #� �������! �� ��� ���� �$��+ ' �� ��� # ������$� #( S��� � ��& � u��!����� \�, �� ] !�ó��� ���`���( ���� \� � �] �� ��!�� �� ������� ��� ����� ��+� \�� �# ] �



-�.
/ êçè çèêï ë0´ îìëçóéîçêìë ) ìó ó0ô*îçêìë îìëôêçêìë �� ^^ í ´0 îéë ô0»ë0 ) õìó GHG1234 E25LE3F

ô0ìëçêî íìôéð ìò 0óéçìóï ) çè0 êëçóìô*îçêìë ìõ ó0õ0ó0ëçï éëô Ë¿K îìëôêçêìëï éï ôêïò ðéÿ0ô êë
¹å -º B Íõ é íìôéð 0�òó0ïïêìë êï êëç0óòó0ç0ô éï 236¸E5�3 EH é îìëç0� ç ó0õ0ó0ëç 7 ó0òó0ï0ëçêëñ é
õéîç*éð îìëç0� ç ¸GF é ó0õ0ó0ëç - çèéç ó0òó0ï0ëçï é ô0ìëçêî îìëç0�ç ) çè0 éëéòèìóêî ó0õ0ó0ëç
µ ¶ êë çè0 ðìñ êîéð õìóí ìõ çè0 íìôéððÿ Ã*éëçê»0ô îìëôêçêìë .¶ BB µ ¶ , � ¶ ä 8 9 .¶¶ B . ¶ , � ¶¶
¹´ êçè � ¶ çè0 0íòçÿ Ë¿Kº ´ êðð ù 0 ó0òó0ï0ëç0ô éï éëéòèìóêî çì çè0 · 32Ï 3 ìõ 7 ¶ , - ) ´è0ó0
7 ¶ êï ô0ç0óí êë0ô ùÿ çè0 îìëôêçêìë 7 ¶ �� ^^ í 7 çì ô0ëìç0 é ¹í êëêíéðºè: ó0ô*îçêìë ìõ 7 çèéç
ôì 0ï ëìç ô0ç0óí êë0 çè0 çó*çè ìõ çè0 ïîìò 0 Ë¿K � ¶¶ ûè<

¹å -º
R ^ R ^^ ; ^ Q ^Q ^ <= >> � Q; ^ _ Q^ [ %
R^ TT ; ^ [ � ^ ??@@

??@@A R^^ TT R ^ [ � ^^
Bèêï éëéðÿïêï ìõ ëìëäó0ïçóêîç0ô ô0ìëçêî íìôéðêçÿ éîîì*ëçï õìó òóìù ð0íéçêî 0�éíòð0ï ìõ

çè0 çÿò 0 êðð* ïçóéç0ô ùÿ ¹Cæº û Íõ çè0 ô0ìëçêî îìëç0�ç ó0õ0óó0ô çì ùÿ Eß 3 6¸� êë ¹åCº êï éï 0 ûñ û
êë ¹-æº ) çè0 ô0ìëçêî ï0ëç0ëî0 êë ¹åCé º ´ êðð ëìç îìí 0 ì*ç çó*0 B ´ êçèêë çè0 ô0ëìçéçêìë ìõ .¶
çè0ó0 ´ êðð ù 0 ïçéç0ï çèéç +0óêõÿ çèéç � ðéóêïïé êï ôéëîêëñ ) ´èêð0 ìçè0óï ´ êðð ëìç û | ê+0ë çèéç -
ôì 0ïë Üç ô0ç0óí êë0 çèéç � ðéóêïïé ïèì* ðô ù 0 ôéëîêëñ ) çè0 í 0óñ0 µ ¶ ìõ .¶ éëô - ´ êðð éðïì ëìç
Dï0ççð0E çèéç � ðéóêïïé êï ôéëîêëñ û �ìëï0Ã*0ëçðÿ) ëìç 0+0óÿ ïçéç0 çèéç +0óê»0ï çè0 ó0ïçóêîçìó
Ë¿K � ¶ ¹ó0 ðéçê+0 çì µ ¶ º îéë ù 0 0� ç0ëô0ô çì é ïçéç0 çèéç +0óê»0ï çè0 ïîìò 0 Ë¿K � ¶¶ ûèM

Fë çè0 ìçè0ó èéëô çè0 éëéðÿïêï òó0ôêîçï çèéç çè0 ô0ìëçêî ï0ëç0ëî0 êë ¹åCù º ) ´ êçè ëìë*ëêG
+0óïéððÿ Ã*éëçêõÿ êëñ ·¸Ä ´ êðð îìí 0 ì*ç çó*0 û Bè0ó0 ´ êðð ù 0 ïìí 0 ïçéç0 êë çè0 ô0ëìçéçêìë ìõ
µ ¶ ¹ó0ïò 0îçêëñ ëìóíéðîÿ º çèéç îéë ù 0 0�ç0ëô0ô çì é ïçéç0 çèéç +0óê»0ï çè0 ïîìò 0 Ë¿K û

¹åCº é û � ðéóêïïé êï ôéëîêëñ û ý îîìóôêëñ çì çè0 ðé´ ïè0 í*ïç ôì ïì ûQ R S
Q TT H {

HzWIôööW JHK zWL J{KR TT Q [ !���� \�]

S TT R [
S ^ S ^^ ; ^ R ^R ^ < !���� \�] � R
; ^ _ R^ [ %
S ^ TT ; ^ [ ??@@

??@@MNMOP S^^ TT S ^ [ !���� \�]
)�Þ�� � ���� ����( ���!����� �����$ � ���� \�, �� ] ��! \�, �â] �)bQ�� ����! ��`�� ���� ��� �����!������ �� ��� ��$ ����� � �������� R ^ �� &��# ��� ���� ����� �� ����$ � ��� ���&����#����( �� \��$�������!S] ��#��T���� ���&����� ��������� �� R ^ � q� !� ��� &����� ���� T������� \� ��+ ]��( ������� ' #�� ���&�( ���� ���� $� ��� �����( �ß��! ���� &��#��� #( �������` � ���`���( !�ó����� �(��� ��� ��� ��!������ �������� ' ��� ���� �� R���!������ UT ������! �� ���!������ R ^ <= >> � R $� ���� ��� �������������!������ �� ��� ���� V= >> \R ] ���� ���� ig j Wk X_Y V= >> \R ] �ó hW ^ j W �Z[ > \ W ^ � ��� � ig j W ^ k X_Y R ^ <= >> � R��! W ^ \R ^ ] _ W \V= >> \R ]] � Þ�� ��&����������� ���� �� \� n] ���� ����`�� �� ��� ��� �� \�] �

\�]
R ^ R ^^ ; ^; ^ _ V= >> \R ] [ %
R^ TT ; ^ [ � ^ ??@@

??@@A R^^ TT R ^ [ � ^^
)pÞ�� ���( $�( ���� $���! #� �� �� �� ���� ��� ���� ���( ��������� �������� ] \g j ^ \_ ^ [ � ^ ]] ��!���� ������������ ���( �� $���!� $���� u������� �� !�����` � `�� $� !� ��� � &��� �� �� �� ��&&�� �� \��] �
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ù û � ðéóêïïé êï ôéëîêëñ û ý îîìóôêëñ çì çè0 ðé´ ïè0 íéÿ ôì ïì ûQ R S

Q TT H {
HzWIôööW JHKzWL J{KR TT Q [ !���� \�]

S TT R [
S ^ S ^^ ; ^ R ^R ^ < !���� \�] � R
; ^ _ R^ [ %
S ^ TT ; ^ [ ??@@

??@@abcM S^^ TT S ^ [ !���� \�]

Bè0 éëéðÿïêï éðïì éîîì*ëçï õìó çè0 îéï0ï êë ¹ååº û Íë ¹ååé º çè0 éëç0î0ô0ëç îìëç0�ç êëçóìô*î0ï
é õéîç çèéç îìóó0ïò ìëôï çì ´èéç êï òó0ïîóêù 0ô ùÿ çè0 ô0ìëçêî îìëç0� ç ¹´0 ïçêðð éïï*í 0 çè0
ïéí 0 ð0ñéð îìëç0�ç - éï éù ì+0 º û / èêð0 çè0 Dó0ô*î0ôE îìëç0� ç .¶ ¹. ¶ �� ^^ í . º ´ êðð ëìç
ô0ç0óí êë0 çèéç d é� òéÿï çé�0ï õìó èêï îéó ) çèêï ´ êðð õì ððì´ ó0 ðéçê+0 çì çè0 îìíòð0� íìôéð
ùéï0 .¶ , - ) ñê+0ë çèéç .¶ ¹ùÿ òó0ï*òòìïêçêìë òóì¾ 0îçêìë º ´ êðð ïçêðð ô0ç0óí êë0 çèéç d é�
ì´ëï é îéó ¹ó0îìëïêô0ó 0�éíòð0 ¹-.ºº û; êëéððÿ ´0 éðïì òó0ôêîç ¹ååù º çì ù 0 çó*0 û �ÿ òó0ï*òòìïêçêìë éîîìííìôéçêìë çè0 îìëç0�ç
7 ô0ç0óí êë0ï çèéç d é� ì´ëï é îéó û Bè0 ó0ô*î0ô îìëç0�ç ¹ó0õ0ó0ëçº . ¶ ´ êðð 0 ðêí êëéç0 çè0
õéîç ô0»ë0ô ´ êçè êë . çèéç d é� ôì0ïë Üç òéÿ çé�0ï õìó èêï îéó û ýñéêë çè0 í 0óñ0 ìõ .¶ ´ êçè
- ´ êðð òó0ôêîç çèéç ¹*ëô0ó ëìóíéðîÿ éïï*íòçêìëïº d é� êï ìù ðêñ0ô çì òéÿ çé�0ï õìó èêï îéó û

¹ååº é û d é� òéÿï çé�0ï õìó èêï îéó û Å0 í*ïçÎêï ìù ðêñ0ô çì òéÿ çé�0ï õìó èêï îéó û
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ù û d é� ôì0ïë Üç òéÿ çé�0ï õìó èêï îéó û �*ç è0 í*ïçÎêï ìù ðêñ0ô çì òéÿ çé�0ï õìó êç û



-�þ
ghiÛ jklÙ imnoiplophq pq rmhqopl Û hrjk stjqopuljophq
Fë0 íéÿ ìù ¾ 0îç çèéç çè0 GH2·¸ 6LÄ ó0ïçóêîçêìë ä ´èêîè ´0 ´ êðð éóñ*0 çì ðê0 éç çè0 è0éóç ìõ
çè0 �¸Ïv3G 344 éëô �¸25¸�565EÄ ìõ îìëôêçêìëéðï ¹ï00 êë òéóçêî* ðéó �èéòç0ó wº ä êï GHE é ñ0ë* êë0
îèéóéîç0óêïçêî ìõ ëìëä0òêïç0íêî íìôéðêçÿû ý õç0ó éðð ) 0ïò 0îêéððÿ õìó F3HG E5L íìôéðêçÿ) ´è0çè0ó
ìó ëìç ïìí 0 ðé´ èìðôï êë é ñê+0ë îìëç0�ç êï ëìç é íéçç0ó ìõ +éóêéù ð0 ìó îìëç0�ç ô0ò 0ëô0ëç
GH2·¸ 6LÄ ¸44v·ã E5HG4 ) ù*ç é íéçç0ó ìõ Ä34 H2 GH û Íë òéóçêî* ðéó ) êë çè0 òó0ï0ëç ï0ççêëñ ´0
ôì ëìç ´éëç ¹åÀº çì ù 0 ¾ *ôñ0ô çó*0 û

¹åÀº d é� ì´ëï é îéó éëô êï ëìç èéëôêîéòò 0ô û ý îîìóôêëñ çì çè0 ðé´ è0 íéÿ ëìç òéÿ çé�0ï û
Fë çè0 ìçè0ó èéëô ) êõ çè0ó0 êï ëì êëõìóíéçêìë é+éêðéù ð0 êë çè0 îìëç0� ç éù ì*ç ´è0çè0ó ìó

ëìç d é� êï èéëôêîéòò 0ô ) éï êë ¹åwº ) çè0 ëìóíéðêçÿ éïï*íòçêìë ´ êðð ôóê+0 *ï çì éïï*í 0 d é�
çì ù 0 é ëìëäèéëôêîéòò 0ô ò 0óïìë ) éëô çè*ï ´0 îéë ô0óê+0 çèéç è0 êï ìù ðêñ0ô çì òéÿ çé�0ï û
Íë õéîç ) ´0 ó0 ðê0ô *òìë çèêï ëìóíéðîÿ éïï*íòçêìë êë íéëÿ ìõ çè0 éù ì+0 0�éíòð0ï û Åì´0+0ó )
çèêï ëìóíéðêçÿ éïï*íòçêìë îéë ìëðÿ ù 0 é ô0õé* ðç éïï*íòçêìë ) ìò 0ë çì ó0+ êïêìë û Í û0 û éï ïììë
éï çè0 îìëç0� ç êëõìóí ï *ï çèéç d é� êï èéëôêîéòò 0ô ¹ìó 0 ðï0 íéÁ0ï ïéðê0ëç çè0 êïï*0 ìõ è êí
ù 0 êëñ èéëôêîéòò 0ô º ) çè0 ¹îìëç0�ç ô0ò 0ëô0ëçº ëìóíéðîÿ éïï*íòçêìëï õìó d é� ´ êðð ô êx0ó û

¹åwº d é� ì´ëï é îéó û ý îîìóôêëñ çì çè0 ðé´ è0 í*ïç òéÿ çé�0ï õìó êç û

Íë �èéòç0ó w ´0 ´ êðð ïèì´ çèéç çè0 ëìëíìëìçìëêîêçÿ çèéç êï êëô*î0ô ùÿ *ï0 ìõ é îìëG
ç0� ç ô0ò 0ëô0ëç ëìóí éðîÿ ï0 ð0îçêìë õ*ëîçêìë éîîì*ëçï õìó çè0 +éñ*0ë0ïï éëô +éóêéù êðêçÿ ìõ
îìëôêçêìëéðï éëô çì é î0óçéêë 0� ç0ëç éðïì éððì´ ï õìó +éñ*0ë0ïï ´ êçè ëìëäó0ïçóêîç0ô íìôéðï ûýç çèêï ò ìêëç êç í éÿ ï*þ î0 çì ñê+0 ïìí 0 òó0 ðêí êëéóÿ íìçê+éçêìë õìó éïï*íêëñ é ëìóíéðîÿ
ó0ïçóêîçêìë õìó ëìëä0òêïç0íêî íìôéð Ã*éëçê»îéçêìë û

�ìëïêô0ó 0�éíòð0ï ¹åæéäù º ûèN Bè0ÿ éó0 îéï0ï ìõ ´èéç ã óéçy0ó îéððï L52Lv· 4E¸GE5¸ 6 íìôéðG
êçÿ) ´è0ó0 çè0 íìôéð ìò 0óéçìó êï ó0 ðéçê+0 çì ïìí 0 ïò 0îê»î ï*ùòéóç ìõ õéîç*éð êëõìóíéçêìë )
è0ó0 ó0 ð0+éëç ù êì ðìñêîéð õéîçï ûèP Bè0 ìùï0ó+éçêìë êï çèéç ¹åæé º ´ êðð ù 0 éîî0òç0ô çì ù 0 çó*0 ä
ñê+0ë ùêìðìñêîéð õéîçï B êííÿ ´ êðð ò 00 ïì ìë0ó ìó ðéç0ó ä ) ´èêð0 çè0 çó*çè ìõ ¹åæù º ä 0+0ë êõ
êëç0óòó0ç0ô éï ó0 ðéçê+0 çì é ï0ç ìõ ó0 ð0+éëç ù êì ðìñêîéð òéóéí 0ç0óï ä í êñèç ù 0 ìò 0ë çì ôêïò*ç0 û

¹åæº é û Â êççð0 B êííÿ í*ïç ò 00 û
ù û Â êççð0 B êííÿ í*ïç ïë00y0 û

)tÞ�� � ��&��� ��� #( u��� z�`�� \& ��] ' $�� !��$ �( ��������� �� ��� &��#��� ���� ��� � �`�� �#á ��� ����� ����� ���� U {öZ �� \�"# ] �� � ���ß������( T������( ��` ��!�� ' ` �ß�� ���� �� � �( $��� ���� ��� ���� | �����Þ ���( !��� YfZ ����É� �)x����� � ���É�� U� ����������ß� � ��&�� \�] ' $���� \��] ��� #� �����&����! ������ß� �� ��� ������� �� ������� �������� #��+`����! ����� � ' $���� \�# ] ��� ���( #� �����&����! ������ß� �� ��� ������� \�� �& ����� ��]#��+`����! ����� � � % �ó������� �� ����� ��� ���� &��!����! �� � �` � ��� � ���� ���� �� T������� ��� � ���� ���&&��&����� ��� &��� ����� \���� ���� \�� �] ��� #� ���� �� ��� ������ �������� ���!��`] ' $���� ����� ��� # ����� ������� $ ��� �������� $���� & ��� ����� `��$ \$���� � �+�� \�# ] �����] �
\�] � � } ��� ����� ��� `��$ �� ���� ���� �# � �� �� &����# �� ���� &��� ����� `��$ �� ���� ���� �



-þý
F*ó êëç* êçêìë êï çèéç çèêï ç0ëô0ëîÿ çì ôêïçêëñ* êïè ôêx0ó0ëç Dô0ñó00ï ìõ î0óçéêëçÿE õìó ¹åæé º

éëô ¹åæù º êï ëìç ô0ç0óí êë0ô ùÿ ôêïçêëîç Ã*éëçê»îéçêìëéð õìóî0ï ìõ çè0 íìôéð ìò 0óéçìóï ) ù*ç
óéçè0ó ùÿ ç´ì êëç0óéîçêëñ õéîçìóï çèéç éó0 òó0ï0ëç êë ì*ó éëéðÿïêï ìõ ëìëä0òêïç0íêî íìôéðêçÿ B
¹êº ó0 ðéçê+ êyéçêìë çì çè0 îìíòð0� íìôéð ùéï0 îìëïêïçêëñ ìõ çè0 õéîç*éð éëô ïìí 0 Dèêñè0óä
ìóô0óE îìëç0� ç*éð ùéîÁñóì*ëô ) è0ó0 ó0 ð0+éëç ù êì ðìñêîéð õéîçï ) éëô ¹êêº çè0 îìëç0� ç ô0ò 0ëô0ëç
ëìóí éðîÿ ó0ïçóêîçêìë ìõ íìôéððÿ Ã*éëçê»0ô ïçó*îç*ó0ï û

Íõ çè0 íìôéð ìò 0óéçìóï êë ¹åæéäù º éó0 ìëðÿ êëç0óòó0ç0ô éï Dó0 ðéçê+0 çì ó0 ð0+éëç ù êì ðìñêîéð
õéîçïE ) êç êï êë õéîç òó0ôêîç0ô çèéç ¹åæé º êï çó*0 ) ´èêð0 ¹åæù º õéðï0 û Íç êï ù êì ðìñêîéððÿ ò ìïïêù ð0
õìó é è*íéë ù 0 êëñ ë0+0ó çì ïë00y0 êë èêï ðêõ0 û

�0ç ) ´0 éóñ*0ô çèéç ëìëä0òêïç0í êî íìôéðï éó0 êë íìïç îéï0ï ä êë éôôêçêìë ä ó0 ðéçê+0 çì é
õéîç*éð éëç0î0ô0ëç îìëç0� ç û Íë ¹åæéäù º ´0 èé+0 çì éîîìííìôéç0 ï*îè é ëìë0íòçÿ õéîç*éð
éëç0î0ô0ëç îìëç0�ç ) ïêëî0 çè0 íìôéð ùéï0 í*ïç éç ð0éïç òóì+ êô0 õìó éë êëôê+ êô*éð ëéí 0ô
B êííÿû

Fëî0 ¹åæéäù º éó0 êëç0óòó0ç0ô ó0 ðéçê+0 çì é õéîç*éð éëç0î0ô0ëç îìëç0�ç ´è0ó0 B êííÿ êï
ï*ù ¾ 0îç çì é ïçêí* ð* ï ìõ ò 00 êëñ ìó ïë00y êëñ ) çè0 ëìóíéðîÿ éïï*íòçêìëï õìó ¹åæé º ´ êðð ëìç
ð0é+0 +0óÿ í*îè óììí õìó B êííÿ çì ó0ïêïç çè0 ùêìðìñêîéð ïçêí* ð*ï û Bè0ó0õìó0 çè0 çó*çè
ìõ çè0 *ëê+0óïéððÿ Ã*éëçê»0ô ï0ëç0ëî0 êï 0éïêðÿ éîî0òç0ô è0ó0 B ñê+0ë çè0 õéîçï éëô ó0 ð0+éëç
ù êì ðìñêîéð òéóéí 0ç0óï ) êõ 0+0óÿçèêëñ èìðôï ´èéç êï ëìóíéððÿ çè0 îéï0 ) Â êççð0 B êííÿ ´ êðð ò 00 û
³ 0+0óçè0 ð0ïï ) éðïì õìó ¹åæé º çè0 ëìóíéðîÿ éïï*íòçêìëï éó0 ô0õ0éïêù ð0 B Â êççð0 B êííÿ í*ïç
ò 00 ) *ëð0ïï è0 Üï ôÿ êëñ » óïç ) ìó êï çóéëïò ìóç0ô çì ô0ï0óç îìëôêçêìëï ï*þ îê0ëçðÿ õìó è êí çì ðìï0
ùìôêðÿ ú* êôï + êé 0+éò ìóéçêìë ûèÔ

³ì´ õìó ¹åæù º çè0ó0 íéÿ ù 0 ïìí 0 *ëî0óçéêëçÿ éï çì çè0 îóêç0óêé ìõ ëìóíéðîÿ çì éòòðÿ B
êç ï00íï çèéç ïìí 0 ò 0ìòð0 éó0 ¹ïìí 0çêí 0ïº éùð0 çì îìëçóìð é ïë00y êëñ ïçêí* ð*ï ) ê û0 û í éÁ0
êç ôêïéòò 0éó ïìí 0èì´ û �*ç ïìí 0çêí 0ï çè0ó0 êï ëì è0 ðò û ý ðïì ) çè0 Ã*0ïçêìë ´è0çè0ó ÿì*
îéë é+ìêô ïë00y êëñ êï ô0ò 0ëô0ëç ìë çè0 õìóî0 ìõ çè0 ïçêí* ð* ï û Kì ñê+0ë çèéç çè0ó0 êï íìó0
óì ìí õìó ô0õ0éïêù êðêçÿ ´ êçè ¹åæù º ) ìë0 îì* ðô êë õéîç Ã*0ïçêìë çè0 E2v E~ ìõ çè0 *ëê+0óïéððÿ
Ã*éëçê»0ô ï0ëç0ëî0 ä ô0ò 0ëôêëñ ìë ´èêîè ëìóíéðîÿ îìëôêçêìëï éó0 éòòðê0ô õìó ðêççð0 B êííÿ
êë çè0 òéóçêî* ðéó õéîç*éð ïêç*éçêìë ä ) óéçè0ó çèéë çè0 *ëê+0óïéð õìóî0 ìõ çè0 ìò 0óéçìó û

Íë õéîç ) ñê+0ë *ëê+0óïéð Ã*éëçê»îéçêìë ) éëô éïï*íêëñ çè0 ò 0óïìë çì *çç0ó ¹åæù º çì ìù 0ÿ
| óêî0éë íé� êí ï ) ´0 îéë ô0óê+0 çèéç çè0 ëìóíéðîÿ éïï*íòçêìëï è0 îìëïêô0óï õìó ¹åæù º éó0
ï*îè çèéç B êííÿ ä êë ñ0ë0óéð ìó êë çè0 òéóçêî* ðéó ïêç*éçêìë ä êï ëìç éù ð0 çì îìëçóìð çè0
ïë00y êëñ ïçêí* ð*ï û

Bè0 òó0+ êì* ï 0�éíòð0ï ñé+0 ïìí 0 íìçê+éçêìë õìó éïï*íêëñ çè0 õéîç*éð îìëç0�ç çì êëô*î0
¹ô0õ0éïêù ð0 º ëìóíéðîÿ éïï*íòçêìëï ´ êçè ëìëä0òêïç0íêî íìôéð Ã*éëçê»îéçêìë û �*ç ñ ê+0ë çèéç
ëìëä0ò êïç0íêî íìôéðï éó0 ó0 ðéçê+0 çì é îìíòð0� íìôéð ùéï0 ) çè0 ëìóíéðîÿ ï0 ð0îçêìë õ*ëîG
çêìë Ó¹0 1 9 ¹µ ¶ , � ¶ºº ´ êðð éòò ðÿ çì é îìëç0� ç 9 ¹µ ¶ , � ¶º ´è0ó0 9 ¹µ ¶ º ô0ëìç0ï çè0 · 32Ï 3 ìó
vG 5HG ìõ é õéîç*éð ¹0òêïç0íêî ) îêóî*íïçéëçêéðº jqr é ëìëä0òêïç0íêî ¹ô0ìëçêî ) 0çî ûº îìëç0�ç û

Kì çè0 Ã*0ïçêìë êï ´è0çè0ó çè0 ëìóíéðîÿ ï0 ð0îçêìë õ*ëîçêìë ) êõ éòò ðê0ô çì ï*îè é Dîìíòð0�E
îìëç0�ç ) ´ êðð éðïì éððì´ õìó ô0õ0éïêù ð0 ô0õé* ðç ìó ëìóíéðîÿ éïï*íòçêìëï ´ óç û çè0 êë õìóí éçêìë
ï0ççð0ô ùÿ çè0 ô0ìëçêî ùéîÁñóì*ëô îìëç0� ç û Í û0 û éïï*í êëñ õìó ¹å.º çèéç çè0 ¾ *óêô êîéð ùéîÁG
ñóì*ëô îìëç0� ç - ôêïçêëñ* êïè0ï ù 0ç´00ë èéëôêîéòò 0ô éëô ëìëäèéëôêîéòò 0ô îéó èìðô0óï )
éï ´0 ôêô éðð éðìëñ ) ´ êðð ¹å.º ù 0 çó*0 ó0 ðéçê+0 çì é íìôéð ùéï0 7 , - ´è0ó0 7 êï éë 0íòçÿ
õéîç*éð îìëç0�çÊ

¹å.º ý îîìóôêëñ çì çè0 ðé´ ) 0+0óÿ ò 0óïìë ´èì ì´ëï é îéó í*ïç òéÿ çé�0ï û
)Ý u��� z�`�� ' & �� �



-þ -
Bèì*ñè éç » óïç ïêñèç êç ï00íï çì ù 0 0éïê0ó õìó ì*ó éëéðÿïêï çì éððì´ õìó +éñ*0ë0ïï ìõ

ëìëä0ò êïç0íêî íìôéðï ´ óç û çè0 êó ëìëä0òêïç0í êî ùéîÁñóì*ëô îìëç0� ç ) ´0 ôì ëìç çèêëÁ çèêï
êï éë ìòçêìë û Íõ ¹å.º êï éîî0òç0ô éï çó*0 ) ´0 îìë¾ 0îç*ó0 êç êï ù 0îé* ï0 êçï í ìôéð ùéï0 ´ êðð
ëìç çéÁ0 êëçì éîîì*ëç çè0 3GE523 ï0ç ìõ îìëôêçêìëï çèéç íéÁ0 *ò çè0 ô0ìëçêî îìëç0� ç - ) ù*ç
ìëðÿ çèìï0 çèéç éó0 ïìí 0èì´ 2363�¸GE ìó éç êïï*0 êë çè0 òó0ï0ëç îìëç0�ç û	é Íë ì*ó + ê0´ êç
êï ôêþ î* ðç çì éîî0òç çè0 ïìí 0´èéç êíòó0îêï0 éïï0óçêìë êë ¹å.º éï çó*0 ) *ëð0ïï çè0 îìëç0�ç
íéÁ0ï îð0éó çèéç ´0 éó0 ëìç êëç0ó0ïç0ô êë ï*ùçð0 0�î0òçêìëéð îéï0ï ô0»ë0ô ùÿ ðé´ ) ù*ç ìëðÿ
´ êçè çè0 Dïçéëôéóô îéï0ï ìõ éòòðêîéçêìëE ) éëô çèêï îéë êë ç*óë ìëðÿ ù 0 çè0 îéï0 êõ çè0 õéîç*éð
éëç0î0ô0ëç îìëç0�ç êï ëìç 0íòçÿ) ù*ç ïìí 0èì´ êï éîîìííìôéç0ô çì ù 0 Déù ì*çE çè0 êïï*0 ìõ
çé� òéÿêëñ õìó Dëìóíéð îéó èìðô0óïE û	 è Bè*ï ) ´0 çéÁ0 êç çèéç ¹å.º îéë ìëðÿ ù 0 ¾ *ôñ0ô çó*0
êõ êç êï êëç0óòó0ç0ô éï ¹êº ó0 ðéçê+0 çì é ó0 ð0+éëç ï*ùï0ç - ¶ ìõ çè0 ô0ìëçêî îìëç0�ç - çèéç êï
îìë»ëô0ô çì çè0 Dïçéëôéóô îéï0ïE ) éëô ¹êêº êõ êç êï ï*ù ¾ 0îç çì é ëìóíéðîÿ ó0ïçóêîçêìë êëô*î0ô
ùÿ çè0 õéîç*éð ùéîÁñóì*ëô îìëç0� ç û

Åì´ ôì0ï ì*ó éëéðÿïêï éîîì*ëç õìó çè êï îèéóéîç0óêïçêî ìõ ëìëä0òêïç0í êî íìôéð Ã*éëG
çê» îéçêìë ) çì éððì´ õìó +éñ*0ë0ïï ìëðÿ ´ óç û çè0 õéîç*éð ìó 0òêïç0í êî ùéîÁñóì*ëô îìëç0� çÊ
Bè0 ëìóíéðîÿ ï0 ð0îçêìë õ*ëîçêìë � êï ô0»ë0ô çì éòòðÿ çì çè0 LH·ã 63� îìëç0� ç 9 ¹µ ¶ , � ¶ º
´è0ó0 9 ¹µ ¶ º ô0ëìç0ï çè0 vG 5HG ìõ çè0 õéîç*éð éëô ëìëä0òêïç0í êî ùéîÁñóì*ëô îìëç0� ç û Kì
êë òóêëîêò ð0 ëìçèêëñ òó0+0ëçï çè0 ëìóí éðîÿ ó0ïçóêîçêìëï õóìí îìëïçóéêë êëñ çè0 ôìíéêë ìõ
Ã*éëçê» îéçêìë ùÿ éòòðÿ êëñ îìëïêô0óéçêìëï ìõ ëìóí éðîÿ çì çè0 ëìëä0òêïç0íêî DòéóçE ìõ çè0
îìíòð0� íìôéð ùéï0 û

�*ç ëìç0 çèéç çè0 ëìóíéðîÿ ï0 ð0îçêìë õ*ëîçêìë õìó íìôéð Ã*éëçê»îéçêìë ¹ï00 +0óê»îéçêìë
îìëôêçêìëï ìõ K0îçêìë å ûåº ´ êðð ù 0 ô0»ë0ô ) êë K0îçêìë w ûC ûÀ ) çì ìù 0ÿ ��������� ) ï*îè çèéç
çè0 ï0 ð0îç0ô ï0ç ìõ Dëìóíéð ´ìóðôïE í* ïç ù 0 é ¹òìïïêù ðÿ êíòóìò 0óº 4v �43E ìõ çè0 ï0ç ìõ ´ìóðôï
çèéç íéÁ0 *ò çè0 éëéòèìóêî ¹îìíòð0� º íìôéð ùéï0 û Íõ êë ¹å.º çè0 0ëçêó0 îìëç0�ç - îìëG
çóêù*ç0ô çì çè0 îìíòð0� íìôéð ùéï0 µ ¶ ) çè0ë µ ¶ ´ì* ðô ô0ç0óí êë0 é ï0ç ìõ ´ìóðôï 78 ¹Ð ¹µ ¶ ºº
çèéç éó0 êë õ* ðð éîîìóôéëî0 ´ êçè çè0 ðé´ ï ô0»ë0ô ùÿ - û		 Í û0 û çè0 Ã*éëçê»îéçêìë ´ì* ðô ìëðÿ
óéëñ0 ì+0ó ´ìóðôï ´è0ó0 ëìëäèéëôêîéòò 0ô îéó èìðô0óï òéÿ çé�0ï ) ´èêð0 èéëôêîéòò 0ô îéó
èìðô0óï ôì ëìç û Bè0ó0 êï çè0ë ëì ´éÿ) ùÿ éòòðêîéçêìë ìõ çè0 ëìóíéðîÿ ó0ïçóêîçêìë ) çì ï´ êçîè
çì ¸ 6E32G¸E5�3 �H26F4 ) + êì ðéçêëñ çè0 Ã*éëçê» îéçêìëéð îìëïçóéêëçï ô0»ë0ô ´ êçèêë - ) çì +0óêõÿ
*ëê+0óïéð Ã*éëçê»îéçêìë ì+0ó ù ìçè èéëôêîéòò 0ô éëô ëìëäèéëôêîéòò 0ô îéó èìðô0óï êë ¹å.º )
çì ô0óê+0 çèéç çè0ÿ éðð òéÿ çé�0ï û

Fë çè0 ìçè0ó èéëô ) êõ ¹å.º êï êëç0óòó0ç0ô ó0 ðéçê+0 çì é ï*ùï0ç - ¶ ìõ - ) ´èêîè ìëðÿ ô0ç0óG
íêë0ï çèéç ëìëäèéëôêîéòò 0ô îéó èìðô0óï í*ïç òéÿ çé�0ï ) çè0 ï0ç ìõ ´ìóðôï ô0ç0óí êë0ô ùÿ
µ ¶ ´ êðð îìëçéêë ´ìóðôï ´è0ó0 èéëôêîéòò 0ô îéó èìðô0óï 0 êçè0ó ôì ìó ôì ëìç òéÿ çé�0ï õìó
çè0 êó îéó û / êçè 0íòçÿ 7 ) éëô ùÿ éòòðêîéçêìë ìõ çè0 ëìóíéðîÿ ó0ïçóêîçêìë ) êç êï çè0ë òìïG
ïêù ð0 çì +0óêõÿ ¹å.º B ëìóí éð ´ìóðôï ´è0ó0 ëìëäèéëôêîéòò 0ô îéó èìðô0óï òéÿ çé�0ï éó0 ïçêðð
´ìóðôï ´è0ó0 ëìëäèéëôêîéòò 0ô îéó èìðô0óï òéÿ çé�0ï )	� ù*ç çè0 îìëç0� ç ô0ò 0ëô0ëç ëìóG
íéðîÿ ï0 ð0îçêìë õ*ëîçêìë îì* ðô ù 0 ô0»ë0ô ï*îè çèéç ëìóíéð ´ìóðôï ´è0ó0 ëìëäèéëôêîéòò 0ô
îéó èìðô0óï éó0 ìùðêñ0ô çì òéÿ çé�0ï éó0 ï*îè çèéç éðïì èéëôêîéòò 0ô îéó èìðô0óï éó0 ìùðêñ0ô
çì ôì ïì û Bè0 ôìíéêë ìõ Ã*éëçê»îéçêìë ´ êðð çè0ë ù 0 ó0ô*î0ô çì çèìï0 ´ìóðôï ì*ç ìõ 78 ¹Ð ¹µ ¶ ºº
´è0ó0 ù 0ïêô0ï ëìëäèéëôêîéòò 0ô îéó èìðô0óï éðïì çè0 èéëôêîéòò 0ô ìë0ï òéÿ çé�0ï û Fë çèêï
ëìóí éðîÿ éïï*íòçêìë çè0ë çè0 *ëê+0óïéð Ã*éëçê»îéçêìë êë ¹å.º ´ êðð ñì çèóì*ñè û
�ï u� � ��� !��������� �� }�������� ��������� �� w �� �� ��)� fIUWz �� ���! ���� �� � &����( ��������� ���� ' ��� �� # � � ����!������! ������ ������� w �� ��� ����� �� ���v �����` ������� ��! ���ð�&����� �� ����� �� ��*Þ��� $ ��� �� ���$ #( ��������� �� � \��� ������� â �� �w ] �



-þC
Bè0 ìëðÿ ìò 0ë êïï*0 êï çè0ë ´è0çè0ó ´0 îéë éïï*í 0 çè0 ëìóíéðîÿ ï0 ð0îçêìë õ*ëîçêìë çì

ñê+0 *ï çèêï ó0ïçóêîçêìë û Íë ì*ó + ê0´ çè êï ´ êðð ìëðÿ ù 0 òìïïêù ð0 êõ çè0 õéîç*éð éëç0î0ô0ëç
îìëç0�ç êï êë õéîç ëìç 0íòçÿ) ù*ç ¹òóéñí éçêîéððÿ º îìëïçóéêë0ô çì êñëìó0 éëÿ 0�î0òçêìëéð )
îìíòðêîéçêëñ êïï*0ï B ´0 éó0 ìëðÿ êëç0ó0ïç0ô êë 0�î0òçêìëð0ïï éòòðêîéçêìëï ìõ ðé´ ï û Bèêï ðêë0
ìõ 0�òðéëéçêìë êï îìëïêïç0ëç ´ êçè çè0 éïï*íòçêìë çèéç çè0 íìôéð ùéï0 êï ó0ïçóêîç0ô çì é
2363�¸GE ï*ùòéóç - ¶ ìõ - ) çì ó* ð0 ì*ç éëÿ Dïò 0îêéðE ) ìó 0�î0òçêìëéð éòòðêîéçêìëï ìõ çé� ðé´ û

Bè*ï ) ´0 ç0ëô çì çè0 + ê0´ ´0 éô+ì îéç0ô éùì+0 B çèéç ¹å.º ´ êðð îìí 0 ì*ç çó*0 êõ çè0 ô0ìëçêî
îìëç0�ç êï ëìç çéÁ0ë êëçì éîîì*ëç êë êçï 0ëçêó0çÿ) éëô êõ çè0 õéîç*éð éëç0î0ô0ëç îìëç0� ç êï
ïìí 0èì´ ó0ïçóêîç0ô çì ù 0 éù ì*ç Dïçéëôéóô îéó èìðô0óïE ) ï*îè çèéç èéëôêîéòò 0ô ò 0ìòð0 ´ êðð
ëìç ù 0 îìëïêô0ó0ô éç éðð û	:

Bè0 ï*ù ¾ 0îç ìõ +éñ*0ë0ïï ´ êçè ¹ëìëäó0ïçóêîç0ô º ëìëä0òêïç0íêî íìôéðêçÿ ´ êðð ù 0 ó0îìëïêôG
0ó0ô êë K0îçêìë w û- û- û

�mhqopl Û hrjkn ½ po�hto Øh�mioÚ jqomlmrmqo lhqom�o
Íë çè0 òó0+ êì* ï òéóéñóéòèï ´0 èé+0 ù 00ë éïï*í êëñ çèéç çè0 ëìëä0òêïç0íêî ¹ô0ìëçêîº éëG
ç0î0ô0ëç îìëç0� ç êï 0�ò ðêîêçðÿ êëçóìô*î0ô ùÿ çè0 òó0î0ôêëñ ôêïîì*óï0 ) 0 êçè0ó êë ç0óí ï ìõ é
òèóéï0 ï*îè éï E~3 6¸� ) ´èêîè êëçóìô*î0ï é ôêïîì*óï0 ó0õ0ó0ëç - çì ïçéëô òóì�ÿ õìó éë *ëG
ô0óïò 0îê»0ô ¾ *óêô êîéð îìëç0�ç ) ìó 0 ðï0 ùÿ íìó0 0�òðêîêç ïò 0îê» îéçêìë ìõ çè0 îìëç0ëç ô0»ë0ô
ùÿ ï*îè - ) éï êë ¹-wºÎ ¹-æº ) ï*îè çèéç - êï éïïì îêéç0ô ´ êçè é Ë¿K çèéç ô0»ë0ï çè0 îìóó0G
ïò ìëôêëñ îìëôêçêìëï û

/0 ëì´ èé+0 çì éôôó0ïï çè0 Ã*0ïçêìë ìõ èì´ çì ó0òó0ï0ëç ¹ô0ìëçêîº ëìëä0òêïç0í êî íìôéðG
êçÿ êë îéï0 çè0 éëç0î0ô0ëç îìëç0�ç ôì 0ï ëìç 0�òðêîêçðÿ êëçóìô*î0 é ô0ìëçêî îìëç0� ç ó0õ0ó0ëç
êë ìë0 ìõ çè0 ´éÿï ¾ *ïç í 0ëçêìë0ô û

Bè0 õéîç çèéç ´0 éëéðÿy0ô çè0 ôìíéêë éóñ*í 0ëç ìõ íìôéð Ã*éëçê»0óï éï ¸G¸ã ~H25L	<ïçóìëñðÿ íìçê+éç0ï çèéç êë ï*îè îéï0ï çè0 *ëô0óðÿ êëñ ô0ìëçêî îìëç0�ç ¹ó0õ0ó0ëçº í*ïç ù 0
¸LLH·· HF¸E3Fû �0ç ) êë ìóô0ó çì 0ëï*ó0 çèéç çè0 Ë¿K ó0òó0ï0ëçéçêìë ôêïò ðéÿï çè0 ô0ìëçêî
í 0éëêëñ îìíòìë0ëç ìõ é ï0ëç0ëî0 ðêÁ0 ¹å�º ¹êõ êëç0óòó0ç0ô éï ô0ìëçêî ) éï ìòòìï0ô çì éë
0òêïç0íêî ó0éôêëñ º ) êç ´ êðð ëìç ù 0 ï*þ îê0ëç çì éîîìííìôéç0 é îìëç0� ç ó0õ0ó0ëç - ´ êçèì*ç
õ*óçè0ó ó0ïçóêîçêìë éï çì çè0 DÁ êëôE ìõ êëç0ëïêìëéð îìëç0� ç çèéç - êï çì ó0òó0ï0ëç û	M Bè* ï )
ïêí êðéó çì çè0 òó0ôêîéç0 6¸� êë çè0 éù ì+0 0�éíòð0ï ´0 í*ïç éîîìííìôéç0 ) éðìëñ ´ êçè - )
éë êëç0ëïêìëéð òó0ôêîéç0 çèéç çéÁ0ï - éï éë éóñ*í 0ëç ) éëô ´èêîè ùÿ êçï ð0� êîéð í 0éëêëñ
îèéóéîç0óêy0ï - çì ô0ëìç0 é ô0ìëçêî îìëç0� ç û

Kì õìó éë 0�éíòð0 ðêÁ0 ¹å�º ìë0 îì* ðô çèêëÁ ìõ éîîìííìôéçêëñ éë éççêç*ôêëéð òó0ôêîéç0
F3·¸GF �� J�� ´è0ó0 çè0 îìëç0� ç ó0õ0ó0ëç - ï*òò ðê0ï éë ¹*ëô0óïò 0îê»0ô º ó0õ0ó0ëî0 îìëç0�ç
õìó é ô0ìëçêî êëç0óòó0çéçêìë ìõ · v4 Eû Í û0 û 0+0ë êõ çè0 ðêëñ* êïçêî îìëç0� ç êï ïêð0ëç éù ì*ç çè0
ïì*óî0 ìõ çè0 F3·¸GF çèéç � ðéóêïïé ñì çì �éóêï ) ´0 íéÿ éïï*í 0 ïìí 0 ò 0óïìë ¹ìó êëïçêç*çêìë º
çì ù 0 çè0 ù 0éó0ó ìõ é ó0ïò 0îçê+0 éççêç*ôêëéð ïçéç0 û �*ç çè êëñï éó0 ëìç ïì 0éïÿû

; êóïç ) çè0ó0 êï çè0 Ã*0ïçêìë ´è0çè0ó õìó ô0ìëçêî · v4E çè0ó0 êï é ç0ëô0ëîÿ ä ïêí êðéó çì çè0
��� ��������ß��(' �� �� & ����#�� �� ������� ��� \�&] #( ����� ��` ��� ������� ����� � �� # � ����������! �� #���#���� ���� �� \���ð���!���&&�!] ��� ���!��� ' ��! #( ��+ ��` ���� ������� ��� ���� "��ð`�����! !����������� � s �� ��� �������(� %�� �� ��� ���� ���( ����������� ' ��� T�����"������ $ ��� ���� ���( ���`� �ß�� $���!�$ ��� ���ð���!���&&�! ��� ���!��� ' ���� ���� \�&] $ ��� ��� � ��� ���� ��bq ���� �� #���!�( �T��ß����� �� R����� U ����(��� ' $���� ß��$ � �� �� õ I�ö{õõföôZôfYWz��p����� ��� �#á ������� �`����� �#���� U ��! R����� U ����(��� �� !������ � �!����(' $���� ����! ��� # �!�����`�����! ' �� %ð����������� ���� � ' ���� � �` � �& ����� �� ��!����(�



-þå
ìë0 ´0 ìùï0ó+0ô õìó 0òêïç0íî · 5Ï~ E ä çì ù 0 êëç0óòó0ç0ô ó0 ðéçê+0 çì çè0 ïò 0éÁ0ó Üï îìóó0ïòìëôG
êëñ éççêç*ôêëéð ïçéç0 ¹F3·¸GF �5J� �� º êõ · v4E êï *ï0ô êë íéçóê� ï0ëç0ëî0ï éëô ´ êçèì*ç 0�òðêîêç
êëçóì ô*îçêìë ìõ é ôêïçêëîç éççêç*ôêëéð ï*ù¾ 0îç Üï ô0íéëôï û Bèéç çèêï êï ëìç ïì êï êðð*ïçóéç0ô
ùÿ çè0 îìëçóéïç ¹å�é º + ï û ¹å�ù º û Bè*ï ) çè0 êëôê+ êô*éð ô êïîì*óï0 ó0õ0ó0ëç çèéç ó0òó0ï0ëçï çè0
éççêç*ô0 ï*ù¾ 0îç ìõ F3·¸GF í*ïç ù 0 éîîìííìôéç0ô çì ô0ëìç0 ïìí 0 éóù êçóéóÿ êëôê+ êô*éð � )
çì ù 0 ô0ç0óí êë0ô ùÿ òóéñíéçêî îìëôêçêìëï û

¹å�º � ðéóêïïé í*ïç ñì çì �éóêï û
é û Í ´éëç è0ó çì ô0 ðê+0ó çè0ï0 êíòìóçéëç ôì î*í 0ëçï û
ù û Bè0 ùìïï ´éëçï è0ó çì ô0 ðê+0ó çè0ï0 êíòìóçéëç ôì î*í 0ëçï û

Fë0 òóìùð0í çèéç îì* ðô éóêï0 ùÿ éîîìííìôéçêìë ìõ é òó0ôêîéç0 F3·¸GF çìñ0çè0ó ´ êçè
éë êëôê+ êô*éð ôêïîì*óï0 ó0õ0ó0ëç � çì ó0òó0ï0ëç êçï éççêç*ô0 ï*ù¾ 0îç ó0ñéóôï çè0 òìïïêù êðêçÿ ìõ
éëéòèìóêî ó0õ0ó0ëî0 çì ï*îè ¸LLH·· HF¸E3F ôêïîì*óï0 ó0õ0ó0ëçï û	N ;ìó êëïçéëî0 ) êë çè0 îéï0 ìõ
¹å�º ) éîîìííìôéçêìë ìõ � 1 - éëô çè0 òó0ôêîéç0 F3·¸GF �� J�� ´ì* ðô éððì´ õìó éë 0� ç0ëô0ô
ôêïîì*óï0 ðêÁ0 ¹åþº ´è0ó0 é òóìëìí êëéð êë çè0 ï*ùï0Ã*0ëç ôêïîì*óï0 êï ù ì*ëô çì � û	P 	Ô

¹åþº � ðéóêïïé í*ïç ñì çì �éóêï û � Å 0 ôì 0ïë Üç ðêÁ0 è0ó ûQ R S
Q TT H õ V {

HzWIôööW JHK õWIôö JõK��UWY� JV �{K

R TT Q [
R^ R ^^ ; ^Q ^ < `�a�� \� �& ] � Q
; ^ _ Q^ [ %
R^ TT ; ^ [ ??@@

??@@MNMOP R^^ TT R ^ [ `�a�� \� '& ]

S TT R [
S ^
È S ^ TT R [ (( _  ��+� \('�]

�*ç çè êï êï ëìç é òóêëîêò ð0ô éóñ*í 0ëç éñéêëïç éîîìííìôéçêìë ìõ é ó0õ0ó0ëç � õìó çè0 éçG
çêç*ô0 ï*ù¾ 0îç ìõ F3·¸GFû Bè0 0�éíòð0ï êë ¹Àý º êðð*ïçóéç0 çèéç ô êïîì*óï0 ó0õ0ó0ëçï çèéç éó0
¸LLH·· HF¸E3F çì ïéçêïõÿ *ëùì*ëô òó0ï*òòìïêçêìëï éó0 ëìç êë ñ0ë0óéð é+éêðéù ð0 õìó éëéòèìóêî
ù êëôêëñ õìó ï*ùï0Ã*0ëç ã 2HGH· 5G¸ 64 û ýëô êç êï ó0íéóÁéùð0 çèéç çèêï êï ïì 0+0ë õìó òó0ï*òòìG
ïêçêìëï çèéç éó0 Ã* êç0 îìëïçóéêë0ô ) éï 0 ûñ û çèìï0 çóêññ0ó0ô ùÿ +0óùï ðêÁ0 ·¸G¸Ï 3) ìó ó0 ðéçêìëéð
òó0ôêîéç0ï ðêÁ0 ¸v E~H2û�tÞ��� ��� # ��� �#���ß�! #( �!� � ������ ��� ��x���� ���� ��� ��� � ��`�� ��� ����! #� � �!� ��� ��� &��!����� ��UWY� ������ ' $���� ����! ���ß� �� ��������!��� ��� � &��!��������� ���&��� ' � �` � #( z}ð����&��� �� � &����&&������� ���``���! #( Zff \�I�� �f�öZff' �� ��� ����� �� �I�� Wzöf ��UWY�ö Z�WZ �zWIôööW X f Zf � WIôö] ��ÝS��� � ��& �#���ß�� \& �� �] ���� ��� � ��&�� �� ���� #����� $ ��� � &����� &����� ���� T �zWIôööW U {öZX f Zf � WIôö   ¡� �e �fY ¢Z zô£ � � �I   `�� �� �� ��`��#�� $������ �� �� �� ���� ��� &����� ���� �� �� # � ��!������!�� ���&��������( #���! �� ��� "��� ��`�� ��� �� ��� �������!���! &��!����� ��UWY� JV �{K � �� ���� + ��! �����`� Z� �e �� � ��� ��+��( �� ���``�� WHHfUU f�WZôfY �� � & ����� ������!��� �������� ��� Z� �e ' $���� �� �������������( �!������� �� ��� ������!� ��#á ��� �� ��UWY��



-þÀ
¹Àý º é û ;ó0ô íéëéñ0ô çì ï0 ðð çè0 îéó û Å 0 ôêô 4H å çêí 0ï û ¹4H �> çóÿ çì ï0 ððº

ù û Bìôéÿ Üï é*çèìó êï ´0 ððäÁëì´ë û � ¤ E éòò 0éó0ô ðéïç íìëçè û ¹¤ E �> çè0 ùììÁÎëì+0 ðº
î û Íç ´éïë Üç ;ó0ô ´èì çììÁ çè0 íìë0ÿû ø 3 éóóê+0ô çèêï íìóëêëñ û

¹ø 3 �> ò 0óïìë ìçè0ó çèéë ;ó0ô ) ´èì çììÁ çè0 íìë0ÿ º
ô û ;ó0ô éðïì îéí 0 çì çè0 í 00çêëñ û ¥~3Ä éóóê+0ô 0éóðÿû

¹¥~3Ä �> ò 0ìòð0 ìçè0ó çèéë ;ó0ô çèéç îéí 0 çì çè0 í 00çêëñ º
ýëô ëìç0 çèéç êë 0�éíòð0ï ðêÁ0 ¹À -º çè0 ó0õ0ó0ëç çèéç êï çéÁ0ë *ò õìó éëéòèìóêî ù êëôêëñ

êï GHE éîîìííìôéç0ô ) ù*ç êëçóì ô*î0ô ùÿ ðêëñ* êïçêî íéç0óêéð û
¹À -º é û ;ó0ô Üï õéçè0ó êï êðð û ø 3 èéï ù 00ë éç çè0 ôìîçìó Üï çèêï íìóëêëñ û

ù û ;ó0ô ó0ñó0çï çèéç èêï õéçè0ó êï êðð û �0ç0ó éðïì ó0ñó0çï E~54 û
Kì ìë0 îéë éóñ*0 çèéç êë ñ0ë0óéð òóìëìí êëéð 0�òó0ïïêìëï îéëëìç ù 0 éëéòèìóêîéððÿ ùì*ëô

çì ¸LLH·· HF¸E3F ôêïîì*óï0 ó0õ0ó0ëçï û Bè0 ó0òó0ï0ëçéçêìë í*ïç çè0ë òóì+ êô0 õìó ïìí 0 îóêG
ç0óêìë çì ô0ïçêëñ* êïè ù 0ç´00ë éîîìííìôéç0ô ó0õ0ó0ëçï ìë çè0 ìë0 èéëô éëô ó0õ0ó0ëçï çèéç
îìóó0ïòìëô çì ì+0óçðÿ ó0éðêy0ô ðêëñ* êïçêî 0�òó0ïïêìëï ìë çè0 ìçè0ó û �éï0ô ìë ï*îè é ô0+ êî0
çè0 òóìùð0íéçêî îéï0 ¹¦þº îéë çè0ë ù 0 ó* ð0ô ì*ç éðìëñ ´ êçè çè0 îéï0ï êë ¹Àý º û

Bè0 ïêç*éçêìë êï ôêx0ó0ëç ´ êçè ô0»ëêç0 ô0ïîóêòçêìëï ) õìó ´èêîè ´0 éïï*í 0 çèéç çè0ÿ îéóóÿ
éë 0� êïç0ëî0 òó0ï*òòìïêçêìë û�é Bè0 0�éíòð0ï êë ¹Àý º éðð êíòóì+0 êõ é ô0»ëêç0 ô0ïîóêòçêìë êï
ï*ùïçêç*ç0ô õìó çè0 òóìëìí êëéð 0�òó0ïïêìë ) éï êë ¹ÀCº û Fë0 îì* ðô çè0ó0õìó0 éóñ*0 çèéç çè0
òó0ï*òòìïêçêìëï çóêññ0ó0ô ùÿ çè0 ô0»ëêç0 ô0ïîóêòçêìëï îéë ù 0 ùì*ëô çì çè0 éîîìííìôéç0ô
ó0õ0ó0ëçï ¹ìó îìëôêçêìëïº çóêññ0ó0ô ùÿ çè0 òó0ï*òòìïêçêìëï ìõ çè0 òó0î0ôêëñ ï0ëç0ëî0ï û� è

¹ÀCº é û ;ó0ô íéëéñ0ô çì ï0 ðð çè0 îéó û Å 0 íéô0 E~ 3 3§ H2 E ¦ çêí 0ï û
ù û Bìôéÿ Üï é*çèìó êï ´0 ðð¨Áëì´ë û ¥~3 GH�36 éòò 0éó0ô ðéïç íìëçè û
î û Íç ´éïë Üç ;ó0ô ´èì çììÁ çè0 íìë0ÿû ¥~3 E~53© 0ëç0ó0ô çóì*ñè çè0 ´ êëôì´ û
ô û ;ó0ô éðïì îéí 0 çì çè0 í 00çêëñ û ¥~3 HE~324 éóóê+0ô » óïç û

*ï u� � S��� \n÷÷n] �* )Q�� � �`�� T������� $������ � ��&��� \w�] ��� �� ���� ����� �� ���&����� \�� &����&&���������] # ��!��`�� ��������� ���� ��� �� ���� ����# �����! #( &����&&������� �������!����� ' ��! ��``��� ' ������! ' ���� ���� ������� &����&&������� ���``���! #( ��� !�"���� !�����&����� �� \w�] ��! \w�] ��� �����"�! #( �������a!����� ' ������! �� ���&����� # ��!��` � �� ���� $��� ��� ������� ����(��� ��� ���� ����� ' $� ����! ����� �������&����� ��������� �� WHHfUU f�WZ�� ��������� �� `�������( ����! ��� � ª�� ' �� ��� ��+�� �� �� ß��$ �� \w�]��! \w�] ' ��� ��� �� � &���� $�( $� !� ��� ' � �` � �� \w��] ' �������!��� � �������� ��� á ��� WYe �ó��� ' #����!������! ��� �������� �� ��( ��` ���� �� �� ��� �ó��� �� ������` ��� ��� ���� Q��! � �!� ����� ��� �� �� ��&�� \w�# ] �� �& ����� ��! �����! &����&� ��� # � `���&�! $ ��� ��� ������ � z�� %������ \n÷÷�] ��������� �� �� + ��! �� ���&���� �� ���( &����#�� $ ��� ���������� &��!������ ' �� �� Z� � Yf«�z� S �� � ��&�� �� \�] '$���� Z� � õ �fõ z� ������ # � ���&����� �� ��� ������� �� ��� �������� � �������! �� ��� "��� �������� � � ��� �������� �� \��] ' $���� Z� � LfUWY ������ # � #���! �� ��� ������ ���� ��� !��`���� ��� #� &����&&���! �� ��ß� �
\�] Þ�� �������� $��� ����������` � Þ�� &��&�� �����( ��+�! ���� �\��] Þ�� !��`���� $��� �� ������ � Þ�� $�� �� $�����! ����� �� �



-þw
ýëô îìóó0ïòìëôêëñðÿ ´0 »ëô çèéç ´0 îéë *ï0 é ô0»ëêç0 ô0ïîóêòçêìë êë ¹À¦º ) çè0 ð0� êîéð

îìëç0ëç ìõ ´èêîè îèéóéîç0óêy0ï éë êëôê+ êô*éð çèéç êï ðêî0ëï0ô çì ñê+0 ìóô0óï ) éëô ´èêîè îéë
ù 0 éëéòèìóêîéððÿ ùì*ëô çì çè0 êëô ê+ êô*éð � ) éîîìííìôéç0ô éï çè0 éççêç*ô0 ï*ù¾ 0îç ìõ é
òó0ï*òòìï0ô éëô éîîìííìôéç0ô ô0ìëçêî òó0ôêîéç0 F3·¸GF �� J�� û

¹À¦º � ðéóêïïé í* ïç ñì çì �éóêï û ¥~3 HG 3	 E~ 3 ¬ 324HG 234¬HG45�63	 E~ 3 �H44 ôì0ïë Üç ðêÁ0 è0ó û

�*ç çè0ó0 éó0 ìçè0ó ) íìó0 ï0óêì* ï òóìù ð0íï õìó çè0 éîîìííìôéçêìë ìõ éë éççêç*ô0 òó0ôG
êîéç0 F3·¸GF �� J�� êë îéï0ï ðêÁ0 ¹À¦º û Íõ çè0 » óïç ï0ëç0ëî0 êï êëç0óòó0ç0ô êë êïì ðéçêìë ) ´0
íéÿ ëìç ïêíò ðÿ éïï*í 0 çè0ó0 çì ù 0 é ò 0óïìë � ´èì ô0íéëôï çèéç � ðéóêïïé ñì çì �éóêï û
Bèêï F3·¸GF ìõ � îì* ðô ù 0 ´0éÁ0ó êë çèéç è0 ìó ïè0 ìëðÿ ô0ïêó0ï çèéç 4H· 3 ¬ 324HG ñì çì
�éóêï ) éëô ìçè0ó îìëïçóéêëçï ìó ô0íéëôï ¨ òìïïêù ðÿ çì ù 0 éççóêù*ç0ô çì ìçè0ó ò 0ìòð0 ¨ ð0éô
çì çè0 ïçóìëñ0ó ó0Ã* êó0í 0ëç çèéç � ðéóêïïé êï çè0 ò 0óïìë çì õ* ðõ* ðð çèêï ô0íéëô û Bè0ó0õìó0 )
éîîìííìôéçêìë ìõ é òó0ôêîéç0 F3·¸GF �� J�� ) ´ êçè � ïò 0îêõÿ êëñ çè0 ù 0éó0ó ìõ çè0 éççêç*ô0 )
´ì* ðô ó0ï* ðç êë éë ì+0óô0ç0óí êë0ô ó0òó0ï0ëçéçêìë õìó �6¸2544¸ ·v4 E Ï H EH  ¸254 ®ý íìó0 êðð*ïçóéçê+0 0�éíòð0 íéÿ ù 0 ¹ÀÀ º ) êõ çèêï êï ´èéç é ç0éîè0ó ïéÿï çì ìë0 ìõ èêï ïîèìðG
éóï û Bè0ó0 éó0 çèó00 ôêïçêëîç çÿò 0ï ìõ ïêç*éçêìëï ´è0ó0 ¹ÀÀ º îéë ù 0 çó*0 B ¹êº êç êï òó0ïîóêù 0ô
ùÿ çè0 îìô0 ìõ çè0 ïîèììð çè0ÿ ù 0 ðìëñ çì çèéç ïîèìðéóï í*ïç ´0éó é î0óçéêë *ëêõìóí ¸GF çè0
ç0éîè0ó êëô0ò 0ëô0ëçðÿ èéï ïçóìëñ ô0ïêó0ï çèéç çèêï êï èì´ çè êëñï ïèì* ðô ù 0 Ñ ¹êêº ´0éóêëñ ìõ
çè0 *ëêõìóí êï òó0ïîóêù 0ô ùÿ çè0 ïîèììð Üï îì ô0 ) ù*ç ëìç ò 0óïìëéððÿ ô0ïêó0ô ùÿ çè0 ç0éîè0ó )
´èì èéï é íìó0 ðêù 0óéð ïçéç0 ìõ í êëô Ñ éëô ¹êêêº çè0 ïîèììð îì ô0 ôì 0ïë Üç ¹ìó ôì 0ï ëìç éëÿ
íìó0 º òó0ïîóêù 0 çèéç *ëêõìóí ï ù 0 ´ìóë ùÿ ïîèìðéóï ) ù*ç çè êï òéóçêî* ðéó ç0éîè0ó ôì0ï ïì )
çè0ó0ùÿ êíòìïêëñ èêï ò 0óïìëéð êô0éð *òìë èêï ò*òêðï û

¹ÀÀ º �ì* í* ïç ´0éó çèêï *ëêõìóí û

| ê+0ë çè0ï0 +éóêì*ï êëç0óòó0çéçêìëéð ò ìïïêù êðêçê0ï ) ´èêîè íéÿ ìîî*ó *ëô0ó î0óçéêë îìëç0� G
ç*éð ¹ìó òóéñíéçêîº îìëôêçêìëï ) çè0 ù 0ïç ´éÿ çì ó0òó0ï0ëç ï0ëç0ëî0ï ðêÁ0 ¹ÀÀ º êï êë ç0óí ï ìõ
é îìëôêçêìë F3·¸GF ��� ìó H�65Ï ¸E5HG ��� ) ´èêîè êï ëìç îìíí êçç0ô çì ´è0çè0ó ìó ëìç çè0ó0
êï é ¹ïêëñð0 º êëôê+ êô*éð çèéç êï çè0 ù 0éó0ó ìõ é îìóó0ïò ìëôêëñ éççêç*ô0 F3·¸GF �� J�� û

Kì ´0 0ëô *ò ´ êçè éïï*í êëñ ) õìó ëìë¨ ó0ïçóêîç0ô F3HGE5L íìôéð 0�òó0ïïêìëï çèéç éó0 ëìç
éëéòèìóêîéððÿ ù ì*ëô çì é îìëç0�ç ó0õ0ó0ëç 0ïçéù ðêïè0ô ùÿ çè0 ì+0óç ðêëñ* êïçêî îìëç0�ç ¹êë
ç0óí ï ìõ ô0ìëçêî òó0ôêîéç0ï ðêÁ0 E~ 3 6¸� ) ìó éççêç*ô0 òó0ôêîéç0ï ðêÁ0 ¬ 234L25�3) 0çî ûº ) çè0 éîG
îìííìôéçêìë ìõ é òó0ôêîéç0 H�65Ï ¸E5HG ��� ) ´èêîè îèéóéîç0óêy0ï çè0 ¹*ëô0óïò 0îê»0ô º îìëç0�ç
ô0ëìç0ô ùÿ - éï F3HGE5Lû Bè0 êëç* êçêìë êï çèéç çè0 ï0íéëçêîï çì ù 0 éïïêñë0ô çì çè0 òó0ôêîéç0
H�65Ï ¸E5HG êï é Ã* êç0 ñ0ë0óéð îìëî0òç ) ´èêîè *ëô0óðê0ï çè0 ð0� êîéð í 0éëêëñ ìõ çè0ï0 ìçè0ó )
íìó0 ïò 0îê» î ô0ìëçêî òó0ôêîéç0ï û / êçèêë çè0 ïîìò 0 ìõ çèêï ´ìóÁ ) èì´0+0ó ) ´0 ´ êðð ëìç *ëG
ô0óçéÁ0 éëÿ éçç0íòç çì ïò 0îêõÿ çè0 ð0� êîéð ï0íéëçêîï ìõ éëÿ ìõ çè0ï0 êëç0ëïêìëéð òó0ôêîéç0ï û

¯ °±°¯ ¼hqr po phqj k qhq²mÖ pnomÛ pl Û hrjkpoÙ
/0 ³´+0 ù 00µ ´óñ* ¶µñ ) ´³0µ ô ¶ïî*ïï¶µñ ·³0 ´µ´ ðÿï ¶ï ¸ õ ô0¸µ·¶î´ ððÿ í ¸ô´ ð¶y0ô 5©¨î¸µô ¶·¶¸µ´ ðï
¶µ Â0´ ¶ï Ü ´µô ã ó´·y0ó Üï ·³0¸ó ¶0ï ¹ï00 K0î·¶¸µ ï C ûC ûC ´µô C ûC û¦º ·³´· ¶õ ´0 ´´µ· ·¸ î´ò·*ó0 ·³0
ô ¶ï·¶µî·¶¸µï ¶µ ¹Àwº ) ·³0 ô0¸µ·¶î í ¸ô´ ð ´ô+0óùï · v4E �~¸�3 EH� J · ¸Ä ��3 ¸ 6 6H� 3F EH� î´µ ¸µ ðÿ



-þ¹
ù 0 ¶µ·0óòó0·0ô ´ï 0ºù 0ôô0ô ´ ¶·³¶µ ·³0 ïî¸ò 0 ¸ õ ´µ 0ò ¶ï·0º ¶î º¸ô´ ð ¸ò 0ó´·¸ó ) ó0ï·ó ¶î·0ô ùÿ
·³0 5©¨îð´*ï0 ) ´µô ´³¶î³ ¶ï ¶ºòð¶î ¶· ¶µ ¹Àw´¨ù º û Íµ ·³¶ï ó0ïò 0î· ·³0 ´µ´ ðÿ ï¶ï ´0 ´ ¶ðð òó0ï0µ·
ù 0 ð¸´ ô ¶x 0óï îó*î ¶´ ððÿ õó¸º ·³0 ´µ´ ðÿ ï0ï ¸ õ Dî¸µô ¶·¶¸µ´ ð ¸ùð¶ñ´·¶¸µE ¶µ Â0´ ¶ï ¹-þ.¦º ´µô ¸ õ
Dñó´ô0ô º¸ô´ ð¶·ÿE ¶µ ã ó´·y0ó ¹-þþ -º ) ´³¶î³ ¸µ ðÿ ô ¶ï·¶µñ* ¶ï³ ù 0·´00µ ¹Àw´¨ù º û

¹Àwº ´ û Íõ d´� ï·´ÿï ´ ¶·³ | ó´µôº´ ) ³0 Ûtno ñ¸ ·¸ ù 0ô 0´óðÿû
ù û Íõ d´� ï·´ÿï ´ ¶·³ | ó´µôº´ ) ³0 Û jÙ ï·´ÿ *ò ð´·0 û
î û Íõ d´� ï·´ÿï ´ ¶·³ | ó´µôº´ ) ³0 · 5Ï~ E �j�m oh ñ¸ ·¸ ù 0ô 0´óðÿû
ô û Íõ d´� ï·´ÿï ´ ¶·³ | ó´µôº´ ) ³0 · 5Ï~ E » m jkkh½mr ·¸ ï·´ÿ *ò ð´·0 û
0 û Íõ d´� ï·´ÿï ´ ¶·³ | ó´µôº´ ) ³0 ¬ 2H�¸�6Ä Ûtno ñ¸ ·¸ ù 0ô 0´óðÿû
õ û Íõ d´� ï·´ÿï ´ ¶·³ | ó´µôº´ ) ³0 ¬ 2H�¸�6Ä pn j kkh½mr ·¸ ï·´ÿ *ò ð´·0 û

Fµ Â0´ ¶ï Ü ·³0¸óÿ ô0¸µ·¶¼ ¼¸µô ¶·¶¸µ´ ð½ ´ó0 0+´ ð*´·0ô ó0 ð´·¶+0 ·¸ ´ ½ÿ ½·0º ¸ õ ½ò³0ó0½ ¸ õ
D¼¸ºò´ó´·¶+0 ñ¸¸ôµ0½½ ¸ õ ´¸óðô½E ) ½*¼³ ·³´· ë ¾¿ À ¶½ ·ó*0 ´· ´ ´¸óðô Á ¹¶õ ·³0ó0 ´ó0
ë¨´¸óðô½ ´¼¼0½½¶ùð0 õó¸º Áº ¶x À ³¸ ðô½ ´· ´ ðð ·³0 ù 0½· ë¨´¸óðô½ ) ´¼¼¸óô ¶µñ ·¸ ·³0 ¸óô0ó ¶µñ
õó¸º ·³0 ½·´µôò¸¶µ· ¸ õ Á û B³¶½ ´¼¼¸*µ·½ õ¸ó ¹Àw´ º ) ´µô ·³0 ¼¸óó0½ò ¸µô ¶µñ º¶ñ³·¨¸ò 0ó´·¸ó
Â¿ ´¼¼¸*µ·½ õ¸ó ·³0 º 0´µ¶µñ ¸ õ ¹Àwù º û �*· µ¸ ´µ´ ðÿ½¶½ ¶½ ò ¸½½¶ùð0 ) ¸µ ·³0 ù´½¶½ ¸ õ ´ 45GÏ 63¸ò 0ó´·¸ó ) ·¸ ´¼¼¸*µ· õ¸ó ¹Àw¼¨ õ º ) ´ ¶·³ +´óÿ ¶µñ Ã*´µ·¶» ¼´·¶¸µ´ ð õ¸ó¼0½ ¸ õ ´µ 3¬ 54 E3· 5L ´µô ´
F3HGE5L º¸ô´ ð 0�òó0½½¶¸µ ûý ð½¸ ) ´ ½¶µñð0¨¸ò 0ó´·¸ó ´µ´ ðÿ ½¶½ ô¸0½ µ¸· ´¼¼¸*µ· õ¸ó LHvGE32© ¸LEv¸ 6 ô0¸µ·¶¼ 5©¨
¼¸µô ¶·¶¸µ´ ð½ ) ½*¼³ ´½ ¹À¹º û B³0 ½0 ð0¼·¶¸µ ¸ õ 0ò ¶½·0º ¶¼´ ððÿ ´¼¼0½½¶ùð0 ´µ·0¼0ô0µ· ´¸óðô½ ³´½
ù 00µ ¼ ð´¶º0ô ùÿ Â0´ ¶½ ·¸ ù 0 ù´½0ô ¸µ ´ ó0 ð´·¶¸µ ¸ õ ¼¸ºò´ó´·¶+0 ½¶º ¶ð´ó ¶·ÿ ¸ õ ´¸óðô½ û B³0
ô0¸µ·¶¼ º¸ô´ ð ¶µ ·³0 ¼¸µ½0Ã*0µ· ¼ ð´*½0 ó0Ã* ¶ó0½ ´ ½·ó*¼·*ó ¶µñ ¸ õ ò ¸½½¶ùð0 ´¸óðô½ ´¼¼¸óô ¶µñ
·¸ ·³0¶ó ¼¸ºò´ó´·¶+0 Dñ¸¸ôµ0½½E û �*· ¸ õ ¼¸*ó½0 ·³0ó0 ¼´µµ¸· ù 0 ´ ½ÿ ½·0º ¸ õ ½ò³0ó0½ ·³´·
¸ù 0ÿ½ ù ¸·³ ¸ õ ·³0½0 ô ¶x0ó0µ· ¸óô0ó ¶µñ ¼ó ¶·0ó ¶´ ´· ·³0 ½´º0 ·¶º0 ) ½¸ ·³0 ´µ´ ðÿ ½¶½ ¸ õ LHvGE32I
© ¸LEv¸ 6 ô0¸µ·¶¼ ¼¸µô ¶·¶¸µ´ ð½ ´ ¶ðð ³´+0 ·¸ ¶µ+¸ ð+0 ´µ 0ºù 0ôô0ô ô0¸µ·¶¼ ¸ò 0ó´·¸ó ) ´ ¶·³ ¶µ ·³0
½¼¸ò 0 ¸ õ ·³0 ¼¸*µ·0óõ´¼·*´ ð 5©¨ ¼¸µô ¶·¶¸µ´ ð û�	 Íµ + ¶0´ ¸ õ ¸*ó ¸ù ½0ó+´·¶¸µ ¸ õ �³´ò·0ó C ¹½00
¶µ ò´ó·¶¼* ð´ó C ûC ûCº ) ·³´· ¶µô ¶¼´·¶+0 ´µô ¼¸*µ·0óõ´¼·*´ ð ¼¸µô ¶·¶¸µ´ ð½ ½³´ó0 º´µÿ ¶ºò ¸ó·´µ·
¼³´ó´¼·0ó ¶½·¶¼½ ) ´µ 0ºù 0ôô0ô ´µ´ ðÿ½¶½ ¸ õ ô0¸µ·¶¼ ~¸�3 EH ¶µ ¹À¹º ½³¸* ðô ·³0µ ´ ð½¸ º¸·¶+´·0
´µ 0ºù 0ôô0ô ´µ´ ðÿ ½¶½ ¸ õ ô0¸µ·¶¼ · v4E ¶µ ¹Àw´ º û

¹À¹º Íõ d´� ³´ô ½·´ÿ0ô ´ ¶·³ | ó´µôº´ ) ³0 ´¸* ðô ³´+0 ³´ô ·¸ ñ¸ ·¸ ù 0ô 0´óðÿû
Ã* ¶·0 ½¶º ¶Ä´ó ¸ù¾ 0¼·¶¸µ½ ´0ó0 ó´¶½0ô ´ñ´¶µ½· ã ó´·y0ó Ü½ ´µ´Äÿ ½¶½ ¸ õ ô0¸µ·¶¼ 5©¨ ¼¸µô ¶·¶¸µ´Ä½ )

´³¶¼³ ¶½ ´Ä½¸ ù´½0ô ¸µ ·³0 ´½½*ºò·¶¸µ ·³´· ·³0 5©¨ ¼Ä´* ½0 ó0½·ó ¶¼·½ ´ ½¶µñ Ä0 ¹ô0¸µ·¶¼º º¸ô´Ä
¸ò 0ó´·¸ó ) ´µô ´³¶¼³ ·³0ó0õ¸ó0 ô¸0½ µ¸· ´¼¼¸*µ· õ¸ó ¹Àw¼¨ õ º û ýµô ¨ ´½ ´0 ô ¶½¼*½½0ô ´· Ä0µñ·³
¶µ K0¼·¶¸µ C ûC û¦ ¨ õ¸ó ·³0 ¼¸*µ·0óõ´¼·*´Ä ¼´½0 ¹À¹º ·³0 µ0¼0½½¶·ÿ ¸ò 0ó´·¸ó ´¸* Äô ³´+0 ·¸ ù 0
¶µ·0óòó0·0ô ó0Ä´·¶+0 ·¸ ·´¸ ô ¶½·¶µ¼· ¸óô0ó ¶µñ ½¸*ó¼0½ ¨ ó0´Ä¶½·¶¼ ´µô ô0¸µ·¶¼ ¨ ´³¶¼³ ¶½ ¸ õ
¼¸*ó½0 µ¸· ò ¸½½¶ù Ä0 û
*�Þ��� ��T����� ð # ���!�� � �(���� �� �&����� ÅÆÇÈÉ �� ���&�����ß� ��� ������( �� $���!� ð ��� �ß��( �&��a��� �����( �������# �� $���! g ^ �� ÅÆÇÈÉ � �(���� �� �&����� �� ����&�����ß� `��!���� �� $���!�� ÅÊËËÌÉ > ' �������� �ß��( &����#�� $���! ����� � �( #� !�ó����` ����!��!� �� !���!� �� ��� �`��!����� �� ���������ß� $���!� �
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K¸ ´0 ³´+0 ´óÍ*0ô ·³´· ô0¸µ·¶¼ 5©¨ ¼¸µô ¶·¶¸µ´Ä½ ¨ ´µô ·³¶½ ¼´ÎÎ¶0½ ¸+0Î ·¸ ¸·³0Î ·ÿÏ0½ ¸ õ

µ¸µ¨0Ï ¶½·0º ¶¼´ÄÄÿ º¸ô´Ä¶y0ô 5©¨ ¼¸µô ¶·¶¸µ´Ä½�� ¨ ´Î0 ·¸ ù 0 ´µ´Äÿy0ô ¶µ ·0Îº ½ ¸ õ ´µ 0Ï¶½·0º G
¶¼´ÄÄÿ ù´½0ô ¹Ï¸½½¶ù Äÿ ¶ºÏÄ¶¼¶· ´µô *µ¶+0Î½´ÄÄÿ Ã*´µ·¶»0ô º ¸Ï 0Î´·¸Î ·³´· ¶½ Î0½·Î¶¼·0ô ùÿ ·³0
5©¨ ¼Ä´* ½0 ) ´µô ´³¶¼³ ·´Á0½ ·³0 ô0¸µ·¶¼ ¸Î ¸·³0Î µ¸µ¨0Ï ¶½·0º ¶¼ º¸ô´Ä ¸Ï 0Î´·¸Î ¶µ ¶·½ ½¼¸Ï 0 û

ýµ ´µ´Äÿ½¶½ ·³´· ¶½ ½¶º ¶Ä´Î ¶µ ½Ï ¶Î¶· ·¸ ·³ ¶½ ¼¸µ¼0Ï·¶¸µ ¼´µ ù 0 õ¸*µô ¶µ �³0ÄÄ´½ ¹-þ�ý BC.¹º û
Å 0 Í¶+0½ ´µ ´µ´Äÿ ½¶½ ¸ õ ·³0 ¼¸µô ¶·¶¸µ´Ä ¸ù Ä¶Í´·¶¸µ ¸Ï 0Î´·¸Î Ð ¹Ñº ¶µ ·0Îº ½ ¸Ò ·³0 ¹µ¸µ¨
Î0½·Î¶¼·0Ó º ¸ù Ä¶Í´·¶¸µ ¸Ï 0Î´·¸Î Ð ´µÓ ·³0 *½*´Ä ¹0Ï ¶½·0º ¶¼´ÄÄÿ ù´½0Ó º ¼¸µÓ¶·¶¸µ´Ä ¸Ï 0Î´·¸Î
Ô ) ´½ Í¶+0µ ¶µ ¹À.º û B³0 0+´Ä*´·¶¸µ ¸Ò Ô ¶½ ù´½0Ó ¸µ ´ ½0Ä0¼·¶¸µ Ò*µ¼·¶¸µ 2 ) ´½ ùÎ¶0úÿ ½·´·0Ó
¶µ ¹À.´ º ) ´³0Î0 2 ÿ ¶0 ÄÓ½ ´ ¼¸ÄÄ0¼·¶¸µ ¸Ò ÏÎ¸Ï ¸½¶·¶¸µ½ ¶µ ·³0 º¸Ó0Ä Õ Ö B³0 ½0º ´µ·¶¼½ ¸Ò ·³0
¹µ¸µ¨¼¸µÓ¶·¶¸µ´Äº Ó0¸µ·¶¼ ¸Ï 0Î´·¸Î Ð ¶½ Ó0»µ0Ó ´½ ¶µ ¹À.× º ) ´³0Î0 Ø å ¶½ ´ µ¸µ¨0ºÏ·ÿ ½0·
¸Ò ÏÎ¸Ï ¸½¶·¶¸µ½ ¶µ Õ ·³´· ´Î0 ½·´µÓ´ÎÓ½ ¸Ò ¸× Ä¶Í´·¶¸µ Î0Ä´·¶+0 ·¸ ·³0 ´¸ÎÄÓ ê Ö

¹À.º Ð ¹� Îý º > ý Ô Ð �
´ Ö =>?å ý Ô � ¶x ��� ��? 6 2 ¹ê 1 ��Ù ��? º
× Ö =>?å Ð ý ¶x ��ý ��? 6 Ø å

B³0 ´µ´Äÿ ½¶½ ´0 ÏÎ¸Ï ¸½0 ) ·³0µ ) Ò¸Î 5©¨ ¼¸µÓ¶·¶¸µ´Ä½ ¶µ+¸Ä+ ¶µÍ µ¸µ¨0Ï ¶½·0º ¶¼´ÄÄÿ ×´½0Ó
º¸Ó´Ä +0Î×½ ½*¼³ ´½ ¹Ó0¸µ·¶¼º · v4 EJ ~¸�3 EHJ · ¸Ä) 0·¼ Ö ¶½ ¸*·Ä¶µ0Ó Ò¸Î ·³0 ¶µÓ¶¼´·¶+0 Ó0¸µG
·¶¼ ¼¸µÓ¶·¶¸µ´Ä ¶µ ¹À�º ) ´³0Î0 ´0 Î0ÏÎ0½0µ· ·³0 5©¨ ¼Ä´*½0 ·¸ Î0½·Î¶¼· ´µ ¹¶ºÏÄ¶¼¶·º *µ¶+0Î½´Ä
¸Ï 0Î´·¸Î ) ´³¶¼³ ·´Á0½ ´ µ¸µ¨Î0½·Î¶¼·0Ó *µ¶+0Î½´Ä Ó0¸µ·¶¼ ¸Ï 0Î´·¸Î ¶µ ¶·½ ½¼¸Ï 0 Ö ýÍ´¶µ ´0
·´Á0 ·³0 ½0µ·0µ¼0 ·¸ × 0 *··0Î0Ó Î0Ä´·¶+0 ·¸ ´ ¼¸µ·0�· 7 ´³0Î0 ·³0 ÏÎ0½*ÏÏ¸½¶·¶¸µ½ ·Î¶ÍÍ0Î0Ó
×ÿ ·³0 Ó0»µ¶·0 Ï³Î´½0½ Ú ¸� ´µÓ �E~3� Û32·¸G E¸� 6¸� ´Î0 ´¼¼¸ºº¸Ó´·0Ó Ö B³0 ´µ´Ï³¸Î¶¼
º¸Ó´Ä ×´½0 µ ¶ ¸Ò ·³0 ³¶Í³0Î ¸Ï 0Î´·¸Î º´ÿ × 0 × ¸*µÓ ·¸ ·³¶½ ¹Ò´¼·*´Äº ¼¸µ·0� · Î0Ò0Î0µ· 7 Ö
B³0 ¼¸µ·0�· Î0Ò0Î0µ· µ ¶ ¶½ *ÏÓ´·0Ó ×ÿ ·³0 ¼¸µÓ¶·¶¸µ´Ä Ü½ ´µ·0¼0Ó0µ· Ë¿K ) ½*¼³ ·³´· ·³0
´µµ¸·´·¶µÍ Î0Ò0Î0µ· .¶ ¸Ò ·³0 Î0½·Î¶¼·¸Î ´ÎÍ*º0µ· Î0ÏÎ0½0µ·½ ´ ¼¸µ·0�· ´³0Î0 d ´� ¸´µ½ ´
¼´Î Ö B³0 ¼¸µÓ¶·¶¸µ´Ä ½·Î*¼·*Î0 ¶½ +0Î¶»0Ó ¶x 0+0Îÿ ½·´·0 /0 ¶ 1 A ¶ 5 Ó0µ¸·0Ó ×ÿ .¶ ·³´· Ï 0Î·´¶µ½
·¸ ´ GH2·¸ 6 ´¸ÎÄÓ ¹Ó0·0Îº ¶µ0Ó ×ÿ ·³0 ½0Ä0¼·¶¸µ Ò*µ¼·¶¸µ Ó¹0 1 A ¹µ ¶ , � ¶ººº ¼´µ × 0 0� ·0µÓ0Ó
·¸ ´ ½·´·0 /0 ¶ 1 A ¶¶ 5 ·³´· +0Î¶»0½ ·³0 ½¼¸Ï 0 Ë¿K � ¶¶ Ö

B³0 ½¼¸Ï0 Ë¿K ¶µ ·*Îµ ¼¸µ·´¶µ½ ´ Ã*´µ·¶»¼´·¶¸µ´Ä ½·Î*¼·*Î0 Ò¸Î ·³0 Ó0¸µ·¶¼ º¸Ó´Ä 0� G
ÏÎ0½½¶¸µ Ö B³0 ¼¸µÓ¶·¶¸µ½ Ò¸Î ·³0 Ó0¸µ·¶¼ º¸Ó´Ä ´Î0 Ó0»µ0Ó ¶µ 0�´¼·Äÿ ·³0 ½´º0 ´´ÿ ´½ ´0
Ó¶Ó Ò¸Î ·³0 ¼´½0½ ¸Ò µ¸µ¨Î0½·Î¶¼·0Ó Ó0¸µ·¶¼ º¸Ó´Ä¶·ÿ ¶µ+0½·¶Í´·0Ó ´× ¸+0 Ö Í Ö0 Ö ·³0 º¸Ó´Ä ×´½0
µ ¶¶ ¶½ LH·¬ 63� ) ¼¸µ½¶½·¶µÍ ¸Ò ·³0 · 32Ï 3 ¸Ò ·³0 ´¼¼0½½¶× Ä0 Ó0¸µ·¶¼ ´µ·0¼0Ó0µ· ¼¸µ·0�· - ´µÓ
·³0 0Ï ¶½·0º ¶¼�: LHGE2¸LE3F ¼¸µ·0�· .¶
 ) ´³¶¼³ ¶½ Ä¶Á0 ·³0 ¼¸µÓ¶·¶¸µ´Ä Ü½ ´µ·0¼0Ó0µ· ¼¸µ·0�·
.¶ 0�¼0Ï· Ò¸Î µ¸· ½0··Ä¶µÍ ·³0 D¶½½*0E ¸Ò ´³0·³0Î ¸Î µ¸· d ´� Ï´ÿ ½ ·´�0½ Ö B³¶½ 0º×0ÓÓ0Ó
Ã*´µ·¶» ¼´·¶¸µ ¶½ +0Î¶»0Ó ¶x 0+0Îÿ ½·´·0 Ó0µ¸·0Ó ×ÿ µ ¶¶ ) ´µÓ ´³¶¼³ ¶½ ·¶0Ó ·¸ ´ GH2·¸ 6 ´¸ÎÄÓ
Î0Ä´·¶+0 ·¸ ·³0 0+´Ä*´·¶¸µ ´¸ÎÄÓ 0 ¶ ´µÓ ·³0 ¼¸µ·0� · A ¶¶ ¹µ ¶¶ , � ¶	 º ¹Ó ¹0 ¶ 1 A ¶¶ ¹µ ¶¶ , � ¶	 ºº ) ¼´µ× 0 0�·0µÓ0Ó ·¸ ´ ½·´·0 /0 ¶¶ 1 Ð¶¶ 5 ·³´· +0Î¶»0½ ·³0 Ë¿K � ¶¶	 ´µµ¸·´·0Ó ×ÿ Ò ¶¶ Ö
**u�����&��!��` � ��&��� $ ��� ���ð�&����� �� ���� �� HWY' �� ��� ��ð�����! ������ �������� ���!��` \�������`��( y� Wyz� Zf] ' ��� `�ß�� �� \�] ' $���� \��] �� ��� �T��ß����� �� \�#ð�] �

\�] � � �� � � ��� `��$� �& ' �� \Y �H�ööWIôzeÜ H�IZWôY ze] ÝÞß ��!� � ����(��� �# � �� � � ��� `��$� �& ' �� õfööôyze ÝÞß ��!� � ����(��� �� � �� � � ��� `��$� �& ' �� U ôX� Z àá Þà âá ãä ��!� � ����(��� �
*� �� �&&���! �� ���ð�&����� �� \!������ ' # ������� ' ��� �]
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K¸ ´0 º ´Á0 *½0 ¸Ò ·³0 ¸×½0Î+´·¶¸µ ´0 º´Ó0 ¶µ K0¼·¶¸µ C ÖC Ö¦ ) ·³´· ´ Ó0¸µ·¶¼ ¸Ï 0Î´·¸Î
·³´· ¶½ 0º×0ÓÓ0Ó ´ ¶·³¶µ ·³0 ½¼¸Ï 0 ¸Ò ´ ¼¸µÓ¶·¶¸µ´Ä ¼´µ Í0µ0Î´ÄÄç × 0 ¶µ·0ÎÏÎ0·0Ó ´½ × 0¶µÍ
¹¶µ Ï´Î·º ´µ´Ï³¸Î¶¼´ÄÄç Ó0Ï 0µÓ0µ· ¸µ ·³0 ¼¸µ·0æ· Î0Ò0Î0µ· 0½·´× Ä¶½³0Ó ×ç ·³0 ¼¸µÓ¶·¶¸µ´Ä Ü½
´µ·0¼0Ó0µ· ¼Ä´*½0 ) ³0Î0 ·³0 Î0Ò0Î0µ· .¶ Ö B³¶½ ´½Ï 0¼· ¶½ Î0¼¸µ½¶Ó0Î0Ó ¶µ º¸Î0 Ó0·´¶Ä × 0Ä¸´ Ö

F×+ ¶¸*½Äç ·³ ¶½ ´µ´Äç½¶½ ´ ¶ÄÄ ´¼¼¸*µ· Ò¸Î ·³0 Ò* ÄÄ Î´µÍ0 ¸Ò Ó´·´ ¶µ ¹À¹º ) ½¶ºÏÄç ×ç +´Îç¶µÍ
·³0 Ã*´µ·¶»¼´·¶¸µ´Ä Ò¸Î¼0½ ¸Ò ·³0 Ó¶½·¶µ¼· º¸Ó´Ä Ã*´µ·¶»0Î½ Ö

í*· ´³´· ¶½ º¸Î0 ) ¶· ¼´Ï·*Î0½ ´ º*¼³ ´ ¶Ó0Î Î´µÍ0 ¸Ò Ó0¸µ·¶¼ ¼¸µÓ¶·¶¸µ´Ä½ ´½ ¼¸ºÏ´Î0Ó
·¸ ·³0 ´µ´Äç½0½ ¸Ò LHGF5E5HG¸ 6 H�65Ï ¸E5HG ¶µ Â0´ ¶½ ¹-å.¦º ´µÓ ã Î´·y0Î ¹-åå -º Ö

¿ 0¼´ÄÄ ·³´· ¶µ ´ ½¶µÍÄ0¨¸Ï 0Î´·¸Î ´µ´Äç½¶½ ¸Ò Ó0¸µ·¶¼ ¼¸µÓ¶·¶¸µ´Ä½ ·³0 ½ç½·0º ¸Ò ½Ï³0Î0½
¸Ò D¼¸ºÏ´Î´·¶+0 Í¸¸Óµ0½½E ¸Î ·³0 Ó0¸µ·¶¼ ¸ÎÓ0Î¶µÍ ½¸*Î¼0 ´Î0 Ó0»µ0Ó ´½ × 0¶µÍ Ó0·0Îº ¶µ0Ó
×ç ·³0 ´¸ÎÄÓ 0 ·³´· ¶½ ·¸ +0Î¶Òç ·³0 ¼¸µÓ¶·¶¸µ´Ä Ö B³0Î0Ò¸Î0 ) ½*¼³ ´µ´Äç½0½ ¸µÄç ´¼¼¸*µ· Ò¸Î
Ó0¸µ·¶¼ ¼¸µÓ¶·¶¸µ´Ä½ ´³0Î0 ·³0 DÄ´´ ½E ·³´· ´Î0 ÏÎ0+´Ä0µ· ¶µ ·³0 ´¸ÎÄÓ ¸Ò 0+´Ä*´·¶¸µ 0 ´Î0
¶Ó0µ·¶¼´Ä ·¸ ·³¸½0 ³¸ÄÓ¶µÍ ´· ·³0 ´¸ÎÄÓ½ 0 ¶ ·³´· ´Î0 ·¸ +0Î¶Òç ·³0 ¼¸µÓ¶·¶¸µ´Ä Ü½ ´µ·0¼0Ó0µ· Öýµ 0æ´ºÏÄ0 ¶µ Ï ¸¶µ· ¶½ ¹Àåº ) ´0Î0 ´0 ´½½*º0 ·³´· ·³0 Ä´´ ½ ÏÎ0+´Ä0µ· ¶µ 0 ´Ä½¸ ³¸ÄÓ ¶µ ·³0
¹º´æ¶º´ÄÄç ½¶º ¶Ä´Î ) ¸Î GH2·¸ 6º 0Ï ¶½·0º ¶¼´ÄÄç ´¼¼0½½¶× Ä0 ´¸ÎÄÓ½ ´³0Î0 û0½½0 º*ÎÓ0Î½ | ¶ÎÍ Ä Ö

¹Àåº ÍÒ û0½½0 º*ÎÓ0Î½ | ¶ÎÍ Ä ) ³0 º* ½· Í¸ ·¸ ¾ ´¶Ä Ö
í*· ´½ ´0 µ¸·0Ó ¶µ Ï´½½¶µÍ ¶µ K0¼·¶¸µ C ÖC ÖC ) ·³0Î0 ´Î0 ¸·³0Î ·çÏ 0½ ¸Ò Ó0¸µ·¶¼ ¼¸µÓ¶·¶¸µ´Ä½ )

´³0Î0 ·³0 ¼¸µÓ¶·¶¸µ´Ä Ü½ Î0½·Î¶¼·¶+0 ¼Ä´* ½0 ·´Á0½ *½ ·¸ ´¸ÎÄÓ½ 0 ¶ ´³0Î0 ·³0 Î0Ä0+´µ· Ó0¸µ·¶¼
¼¸µ·0æ· Ó¶x0Î½ ÒÎ¸º ·³0 ¸µ0 ÏÎ0+´Ä0µ· ¶µ 0 Ö ýµ 0æ´ºÏÄ0 ¶µ Ï ¸¶µ· ¶½ ¹wî º Ö�<

¹wî º ÍÒ Â*·³0Î ³´Óµ Ü· ×Î¸*Í³· ´× ¸*· ·³0 ¿0Ò¸Îº´·¶¸µ ) ´0 ´¸* ÄÓ ½·¶ÄÄ ³´+0 ·¸ Ï´ç ¶µÓ* ÄG
Í0µ¼0 Ö

*bq �ïð�ïñ òñ óòð \â,] ô� õòó �ô!ïñï! ðñ�ï ô� �ïöß ô÷( !ï& ïó!ïóð òó ð�ï óòðôòó òø YfIUWzHe ' $� ôõ� ñï�ðñôõð�ð�ï !òù öôó òø T�öóðô"õöðôòó ú �ø ôð ô� õòó �ô!ïñï! ö� óòñù ö÷ ð�öð �òòóïñ òñ ÷öðïñ ö �óïõï��öñ(� � ô�ðòñôõö÷&ñòõï�� �ïð� ôó ' \â,] $ ô÷÷ �ößï ðò # ï á �!`ï! øö÷�ï ú � ïßïñð�ï÷ï�� ' ð� ô� øö÷�ôð( $ ô÷÷ YfZ # ï !ïðïñù ôóï! #( ð�ï÷ö$� ð�öð `òßïñó ð�ï öõð�ö÷ $òñ÷! û �ð $ ô÷÷ # ï á �!`ï! ö� øö÷�ï òó ð�ï #ö�ô� òø ö!! ôð ôòóö÷ ö���ù &ðôòó� ö� ðò�ò$ � ô�ðòñ( $ò� ÷! \ �óòñù ö÷÷(�] �ößï ïßò÷ßï! ôø |�ð�ïñ �ö!ó Uð öõðï! ð�ï $ö( �ï ! ô! ú �ó! ôø \â, ] ô� á �!`ï!ðñ�ï ' ð� ô� $ ô÷÷ # ï �ò ôø ï ú` ú ð�ï YfIUWzHe �ï÷ïõðôòó ø�óõðôòó õ�òò�ï� $òñ÷!� $�ïñï ð òóõï ð�ï ò&&òñð�óôð( øòñö õ�öó`ï ô� ù ô��ï! ' ð�ïñï $ ô÷÷ óòð #( ö �ïõòó! òóï úÞ�ï ðñ�ð� òø ��õ� õòó! ôð ôòóö÷� ô� ð(& ôõö÷÷( ò& ïó ðò ! ô�&�ðï ú Þ�ï ñïö�òó ô� ð�öð ò�ñ ôóð� ôð ôòó � ö#ò�ð $�öðô� ðò # ï õòó�ô!ïñï! ö� YfIUWz ôó ��õ� ï õï&ðôòóö÷ òñ øöñð øïðõ�ï! �ôð�öðôòó� öñï ï ðñïù ï÷( øñö` ô÷ï ú
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í*· ´0 Ó¸µ Ü· ³´+0 ·¸ Í¸ ´½ Ò´Î ´½ ·³¶½ Ö ÿ+0µ ¶Ò ·³0 ´¸ÎÄÓ½ ·³´· +0Î¶Òç ·³0 ¼¸µÓ¶·¶¸µ´Ä Ü½

´µ·0¼0Ó0µ· ´Î0 Ã* ¶·0 ½¶º ¶Ä´Î ·¸ ·³0 ´¸ÎÄÓ ¸Ò 0+´Ä*´·¶¸µ ) ·³0ç º´ç ¶µÓ*¼0 ¼Î¶·¶¼´Ä ¼³´µÍ0½
·¸ ·³0 *µÓ0ÎÄç ¶µÍ Ó0¸µ·¶¼ ¼¸µ·0æ· Ö Íµ ¹w -º 0 ÖÍ Ö ·³0 ¼¸µÓ¶·¶¸µ´Ä Ü½ ´µ·0¼0Ó0µ· 0æÏÄ¶¼¶·Äç ¶µ·Î¸G
Ó*¼0½ ´ Dµ0´ E Ó0¸µ·¶¼ ¼¸µ·0æ· ) Ó¶x0Î0µ· ÒÎ¸º ·³0 ¸µ0 ·³´· ÏÎ0+´¶Ä½ ¶µ ·³0 ´¼·*´Ä ´¸ÎÄÓ ) ´µÓ
´³¶¼³ ÏÎ¸+ ¶Ó0½ ·³0 ×´½¶½ Ò¸Î ·³0 ·Î*·³ ¸Ò ·³0 ¼¸µ½0Ã*0µ· ) ´³¶¼³ ¶½ ¶µ Ò´¼· ·¸ × 0 ´µ´Äçy0Ó ´½
·³0 ¼¸µ½0Ã*0µ· ¼Ä´*½0 ¸Ò ·³0 0º×0ÓÓ0Ó Ó0¸µ·¶¼ ¸Ï 0Î´·¸Î Ö

¹w -º ÍÒ ·³0 µ0´ Ä´´ ½ Ò¸Î ¸Ï 0µ¶µÍ ³¸*Î½ ¸Ò ½³¸Ï½ Í¸ ·³Î¸*Í³ ) ½´Ä0½Ï 0¸Ï Ä0 ´ ¶ÄÄ ³´+0 ·¸ ´¸ÎÁ
Ä¸µÍ0Î Ö

Ë 0¸µ·¶¼ ¼¸µÓ¶·¶¸µ´Ä½ ¸Ò ·³ ¶½ ·çÏ 0 ) ´³0Î0 ·³0 ´µ·0¼0Ó0µ· Î´µÍ0½ ¸+0Î ´¸ÎÄÓ½ ´³0Î0 ·³0
Î0Ä0+´µ· Ä´´ ½ Ó¶x0Î ÒÎ¸º ·³¸½0 ¸Ò ·³0 ´¼·*´Ä ´¸ÎÄÓ ) ¼´µµ¸· × 0 ´¼¼¸*µ·0Ó Ò¸Î ¶µ Â0´ ¶½ Ü ´µÓ
ã Î´·y0Î Ü½ ´µ´Äç½0½ ¸Ò Ó0¸µ·¶¼ º¸Ó´Ä¶·çÖ Íµ ·³0¶Î ½¶µÍÄ0¨¸Ï 0Î´·¸Î ´µ´Äç½0½ ·³0 ¼¸µÓ¶·¶¸µ´Ä ¶½
·¸ × 0 0+´Ä*´·0Ó Î0Ä´·¶+0 ·¸ ´ ½ç½·0º ¸Ò ½Ï³0Î0½ ¸Ò D¼¸ºÏ´Î´·¶+0 Í¸¸Óµ0½½E ¸Ò ´¸ÎÄÓ½ ü� ) Á
·³0 ´¼·*´Ä ´¸ÎÄÓ ) ¸Î 0Ä½0 Î0Ä´·¶+0 ·¸ ´ Ó0¸µ·¶¼ ¸ÎÓ0Î¶µÍ ½¸*Î¼0 A ¹0 º) 0 ·³0 ´¼·*´Ä ´¸ÎÄÓ Ö

Å¸´ Ó¸0½ ¸*Î ´µ´Äç½¶½ ¼´Ï·*Î0 ·³0 Ó¶x0Î0µ¼0 × 0·´00µ ·³0½0 ·´¸ ·çÏ 0½ ¸Ò ¼¸µÓ¶·¶¸µ´Ä½Ê
| ¶+0µ ·³´· ·³0 Ó0¸µ·¶¼ ¼¸µÓ¶·¶¸µ´Ä ¶½ ×Î¸Á0µ Ó¸´µ ¶µ·¸ ·´¸ Ä0+0Ä½ ¸Ò Ã*´µ·¶»¼´·¶¸µ ) ·³¶½
Ó¶x0Î0µ¼0 ¼¸º0½ Ó¸´µ ·¸ ´ º´··0Î ¸Ò ½¼¸Ï 0 Ö Íµ ·³0 Ä´··0Î ·çÏ 0 ¸Ò Ó0¸µ·¶¼ ¼¸µÓ¶·¶¸µ´Ä½ )
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� ¶µ´ÄÄç ´0 ´Ä½¸ ´ÄÄ¸´0Ó Ò¸Î ·³0 Ï ¸½½¶× ¶Ä¶·ç ·¸ ´¼¼¸ºº¸Ó´·0 ´ Í¸�0Îµ¶µÍ 0Ï ¶½·0º ¶¼´ÄÄç
×´½0Ó Ã�´µ·¶» ¼´·¶¸µ´Ä ½·Î�¼·�Î0 Ò¸Î µ¸µÎ0½·Î¶¼·0Ó Ó0¸µ·¶¼ ½0µ·0µ¼0½ � ½�× ¾ 0¼· ·¸ ´ ¼¸µ½·Î´¶µ·
·³´· ·³¶½ Î0Ã� ¶Î0½ ´µ ´ÏÏÎ¸ÏÎ¶´·0 �"�1© ¸#�v¸ 6 0Ï ¶½·0º ¶¼´ÄÄç ×´½0Ó ¼¸µ·0æ· Î0Ò0Î0µ· ·¸ × 0
´�´¶Ä´× Ä0 ¶µ ·³0 ÏÎ0¼0Ó¶µÍ Ó¶½¼¸�Î½0 ·¸ 0½·´× Ä¶½³ ¶·½ º¸Ó´Ä ×´½0 Ö
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ÿÏ ·¸ µ¸´ ´0 ³´�0 × 00µ ´¸ÎÁ ¶µÍ ´ ¶·³ 0æ´ºÏÄ0½ ¸Ò µ¸µ¨0Ï ¶½·0º ¶¼ ¹Ó0¸µ·¶¼º º¸Ó´Ä¶·ç ´³0Î0
´0 ½¸º0´³´· µ´¶�0Äç ÏÎ0½�ÏÏ¸½0Ó ·³´· ·³0 Ó0¸µ·¶¼ ¼¸µ·0æ· ¶½ #"·¬¸�5�63 ´ ¶·³ ·³0 Î0Ä0�´µ·
Ò´¼·�´Ä ¹¸Î 0Ï ¶½·0º ¶¼º ¼¸µ·0æ· � ·¸ ×� ¶ÄÓ �Ï ´ #"�454�3�� ¼¸ºÏÄ0æ º¸Ó´Ä ×´½0 Ö í�· �0Îç ¸Ò·0µ �
¶Ò µ¸· º¸½· ¸Ò ·³0 ·¶º0 ·³¶½ ´ ¶ÄÄ µ¸· × 0 ½¸ Ö

B³0Î0 ´Î0 ¼¸µ·0æ·½ Ä¶Á0 ¹¹.º � ´³0Î0 ·³0 » Î½· ½0µ·0µ¼0 0æÏÄ¶¼¶·Äç Ó0µ ¶0½ ·³´· ´µ 0½½´ç ´´½
´ Î¶··0µ ×ç Z Ä´¶Î0 � ´³¶Ä0 ·³0 ½�×½0Ã�0µ· Ó0¸µ·¶¼ ½0µ·0µ¼0 � ¼¸µ·0æ·�´ÄÄç Ó0Ï 0µÓ0µ· ¸µ ·³0
» Î½· ¸µ0 � ½·´·0½ ·³´· ·³0Î0 ´´½ ½¸º0 ¸× Ä¶Í´·¶¸µ ·³´· ½³0 ´ Î¶·0 ½�¼³ ´µ 0½½´ç ¶µ ¸ÎÓ0Î ·¸
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º�ÎÓ0Î ¸ ¼¼�Î½ ¶µ � ¶ � ·³0µ ¹¹ý× º ¼´µ × 0 ·Î�0 ¸µÄç �´¼�¸�½Äç� ¶Ò ´Í´¶µ 0�´Ä�´·0Ó Î0Ä´·¶�0 ·¸
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¼¸µ½0Ã�0µ·½ � ´Î0 ¸µ ´ ½´º0 Ò¸¸·¶µÍ ´ ¶·³ ¹¹ý× º Ö
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¼ Ö ÍÒ ´ º�ÎÓ0Î ¸ ¼¼�Î½ � ·³0 º�ÎÓ0Î0Î º� ½· × 0 ¶µ� ¶·0Ó Ò¸Î Ó¶µµ0Î Ö
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B³¶½ ¼¸µÓ¶·¶¸µ ·³0µ 0½·´× Ä¶½³0½ � ´ ¶·³¶µ � � ·³´· ¶µ 0�0Îç ½¶·�´·¶¸µ ´³0Î0 ·³0 Ä´´ ¶½ � ¶¸ Ä´·0Ó
¶µ ·³´· ´ º�ÎÓ0Î ¶½ ¼¸ºº ¶··0Ó ´µÓ ´³¶¼³ ¶½ ¼¸µ½¶Ó0Î0Ó ´½ �"2·¸ 6 ÒÎ¸º ·³0 � ¶0´Ï¸¶µ· ¸Ò
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� ·¸ × 0 Ó0»µ0Ó ´½ ¶µ ¹¹åº Ö � �� �� ¶µ ¹¹åº 0µ¼¸Ó0½ �~¸� �~ 3 �¸� ¬ 2"�5934 � ¶· 0æÏ Ä¶¼¶·Äç ½·´·0½
·³´· ¶µ ·³0 ¾�Î¶Ó¶¼´ÄÄç ¶Ó0´Ä ´¸ÎÄÓ½ ·³0Î0 × 0 µ¸ º�ÎÓ0Î � ´³¶Ä0 ¶µ ·³¸½0 ´Ä·0Îµ´·¶�0 ´¸ÎÄÓ½
·³´· ´Î0 ´¼¼0½½¶× Ä0 ÒÎ¸º ½�¼³ Ó0¸µ·¶¼´ÄÄç ¶Ó0´Ä ´¸ÎÄÓ½ � ´³0Î0 ½�¼³ ´ ¼Î¶º 0 ¶½ ¹µ0�0Î·³0Ä0½½º
¼¸ºº ¶··0Ó � ¶· ´ ¶ÄÄ �"2·¸ 6 6Ä ¨ ÒÎ¸º ·³0 ½·´µÓÏ¸¶µ· ¸Ò ¾�Î¶Ó¶¼´ÄÄç ¶Ó0´Ä ´¸ÎÄÓ½ ¨ × 0 ·³0 ¼´½0
·³´· ·³0½0 ´Î0 ´¸ÎÄÓ½ ´³0Î0 ·³0 ¸µ0 ´³¸ ¼¸ºº ¶··0Ó ·³0 ¼Î¶º0 ´ ¶ÄÄ Í¸ ·¸ ¾ ´¶Ä Ö

B³0 Ò´¼·�´Ä ¼¸µ·0æ· 7 ¶µ ¹.Cº ¶½ �ÏÓ´·0Ó ´ ¶·³ ·³0 ¶µÒ¸Îº´·¶¸µ ·³´· ´ º�ÎÓ0Î ¸ ¼¼�ÎÎ0Ó Ö³¸´ � Ò¸Î 0�´Ä�´·¶¸µ ¸Ò ·³0 ½0¼¸µÓ � Ó0¸µ·¶¼ ½0µ·0µ¼0 � ´³¶¼³ ¶½ ¼¸µ·0æ·�´ÄÄç Ó0Ï 0µÓ0µ· × ¸·³
¸µ � ´µÓ � � ·³0 ¼¸ºÏÄ0æ º¸Ó´Ä ×´½0 µ ¶ ¶½ Ó0»µ0Ó ×ç Î0Ò0ÎÎ¶µÍ ·¸ ´ 239v#39 ¼¸µ·0æ· � ¶ ¸Ò
� � ¸µ0 ´³¶¼³ ´ÄÄ¸´ ½ Ò¸Î ¼¸µ½¶½·0µ· º0ÎÍ0 ´ ¶·³ �
 Ö

Íµ ·³0 ¼´½0 ´· ³´µÓ � ·³¶½ Î0Ã� ¶Î0½ ·³0 ¼³¸¶¼0 ¸Ò ´ ¼¸µ·0æ· Î0Ò0Î0µ· � ¶ í � ·³´· Ó¸0½
µ¸· ½�ÏÏ¸Î· ·³0 ¼¸µÓ¶·¶¸µ ·³´· ·³0Î0 × 0 µ¸ º�ÎÓ0Î ¹�� è �� Ì � � ¶º Ö:� B³0 Î0º´¶µ ¶µÍ
¼¸µÓ¶·¶¸µ ¹½º ¸Ò � �� �� � ·´Á0µ ·¸Í0·³0Î ´ ¶·³ �
 � Ó¸ ·³0µ ÏÎ¸� ¶Ó0 ´ #"�454�3�� ¼¸ºÏÄ0æ
º¸Ó´Ä ×´½0 µ ¶ � �
 � � ¶ ·³´· ¶½ ·¸ �0Î¶Òç ·³´· Î0Ä´·¶�0 ·¸ ½�¼³ ´ ¼¸µ·0æ· µ ¶ � ¶Ò 0�0Îç·³¶µÍ
³¸ÄÓ½ ·³´· ¶½ �"2·¸ 6 6Ä ·³0 ¼´½0 ¶µ ½�¼³ ´ ¼¸µ·0æ· � �~3 · v293232 � 56 6 Ï " �" P ¸56Ö
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Å¸´ 0æ´¼·Äç ¶½ ·³¶½ Ó0Î¶�0ÓÊ ý ¼¼¸ÎÓ¶µÍ ·¸ ·³0 �0Î¶»¼´·¶¸µ ¼¸µÓ¶·¶¸µ½ ¸Ò !0¼·¶¸µ ¦ Ö¦ ·³0

Ó0µ¸·´·¶¸µ ¸Ò µ ¶ ¶µ µ ¶ � �
 � � ¶ ¶½ ¼¸µ½·Î´¶µ0Ó ·¸ Ó0µ¸·0 ´ ½0· ¸Ò ½·´·0½ �� ¶ � � 
 � � ¶ �
´³0Î0 � ¶ ¶½ ¶µ ·³0 Ó0µ¸·´·¶¸µ ¸Ò × ¸·³ � 
 ´µÓ � ¶ Ö /0 ³´�0 ´½½�º0Ó ·³´· � ¶ ¶½ ¼³¸½0µ ½�¼³·³´· 0�0Îç ½·´·0 ¶µ ¶·½ Ó0µ¸·´·¶¸µ �0Î¶»0½ ·³0 ¼¸µÓ¶·¶¸µ´Ä ½·Î�¼·�Î0 ´¼¼¸ÎÓ¶µÍ ·¸ ´³¶¼³ ¶µ
0�0Îç ´¼¼0½½¶× Ä0 Dµ¸Îº´ÄE ´¸ÎÄÓ ´³0Î0 ´ º�ÎÓ0Î ¸ ¼¼�Î½ � ·³0 º�ÎÓ0Î0Î Í¸0½ ·¸ ¾ ´¶Ä Ö � 
 �
¸µ ·³0 ¸·³0Î ³´µÓ � ´ ¶ÄÄ ½�ÏÏ¸Î· ·³´· ´ º�ÎÓ0Î ¸ ¼¼�Î0Ó Ö ý ½½�º¶µÍ Ò�Î·³0Î ·³´· ¶µ µ¸µ¨
¼¸�µ·0ÎÒ´¼·�´Ä ¼´½0½ ·³0 µ¸Îº´Ä¼ç ½0Ä0¼·¶¸µ Ò�µ¼·¶¸µ ´ ¶ÄÄ × 0 ¼0µ·0Î0Ó � ¶ Ö0 Ö ·³´· ·³0 ´¸ÎÄÓ
¸Ò 0�´Ä�´·¶¸µ ´ ¶ÄÄ × 0 ´º¸µÍ ·³0 ½0· ¸Ò µ¸Îº´Ä ´¸ÎÄÓ½ ´³0Î0 ·³0 ´µ·0¼0Ó0µ· ¶½ ·Î�0 � ´0 ¼´µ
Ó0Ó�¼0 ·³´· ·³0 ½·´·0 �� ¶ � � ¶ � � �� ¶ � � 
 � � ¶ � ´ ¶ÄÄ �0Î¶Òç ·³´· ·³0 ¸µ0 ´³¸ ¼¸ºº ¶··0Ó ·³0
¼Î¶º 0 ´ ¶ÄÄ Í¸ ·¸ ¾ ´¶Ä Ö B³0 º¸Ó´Ä Ã�´µ·¶»¼´·¶¸µ´Ä ½·Î�¼·�Î0 ´µµ¸·´·0Ó ×ç Î0Ò0Î0µ·½ Ò ¶ ´µÓ
Ò ¶¶ � ´³¶¼³ ¶½ ´µ´Ï³¸Î¶¼ ·¸ ·³0 ¼¸ºÏÄ0æ º¸Ó´Ä ×´½0 µ ¶ � �
 � � ¶ ¶½ ·³0µ ÏÎ0Ó¶¼·0Ó ·¸ × 0
·Î�0 � µ ¶ Ó0µ¸·0½ ½·´·0½ ·³´· ´ÄÄ �0Î¶Òç ·³´· ¨ Í¶�0µ ·³´· ´ º�ÎÓ0Î ¸ ¼¼�ÎÎ0Ó ´µÓ Í¶�0µ ´³´·
·³0 Ä´´ ÏÎ¸� ¶Ó0½ ¨ ·³0 º�ÎÓ0Î0Î ´ ¶ÄÄ Í¸ ·¸ ¾ ´¶Ä Ö ýµÓ ´½½�º ¶µÍ ·³´· ·³0 µ¸Îº ´Ä¼ç Î0½·Î¶¼·¶¸µ
Ó¹� � Ð ¹µ ¶ � � ¶ºº ´ ¶ÄÄ ¼¸µ½·Î´¶µ ·³0 Ã�´µ·¶»¼´·¶¸µ´Ä Ó¸º´¶µ ·¸ ´ ½�×½0· ¸Ò Dµ¸Îº´Ä ´¸ÎÄÓ½E
¸�· ¸Ò �\ ¹Ð ¹µ ¶ �� ¶ºº � ´³0Î0 ´ º�ÎÓ0Î ¸ ¼¼�Î0Ó ´µÓ ´³0Î0 ·³0 ¼¸µÓ¶·¶¸µ´Ä Ä´´ Ó0»µ0Ó ´ ¶·³¶µ
� ¶ ³¸ÄÓ½ ·Î�0 �: ·³0 º¸Ó´Ä Ã�´µ·¶»¼´·¶¸µ´Ä ½·Î�¼·�Î0 ´ ¶ÄÄ × 0 �0Î¶»0Ó Ö

ý ½ ¶· ½·´µÓ½ ·³0 Î0Ä´·¶¸µ ¸Ò #"��3: � 239v#�5"� ¶½ Ò´¶ÎÄç �µ¼¸µ½·Î´¶µ0Ó Ö Í· Ó¸0½ µ¸· Î0�0¼· ·³0º ¶µ ¶º´Ä¶·ç ¼¸µ½·Î´¶µ· ´³¶¼³ ¶½ ¶µ·0µÓ0Ó ·¸ 0µ½�Î0 ·³´· ¶µ ¼´½0½ ¸Ò ¼¸µ� ¶¼·¶µÍ ¶µÒ¸Îº ´·¶¸µ
·³0 Î0Ó�¼·¶¸µ × 0 º ¶µ¶º´Ä Ö Ë�0 ·¸ ·³¶½ ¶µÓ0·0Îº ¶µ´¼ç� ¶µ ´ ¼´½0 Ä¶Á0 ¹.Cº � � ¶ ¼´µ ¶µ ÏÎ¶µ¼¶Ï Ä0
× 0 ¼³¸½0µ ·¸ Ó0µ¸·0 ·³0 0ºÏ·ç ¼¸µ·0æ· � ´³¶¼³ ¶½ ¼0Î·´¶µÄç µ¸· ´³´· ´0 ´´µ· Ö

!·¶ÄÄ � ¸µ0 ¼¸� ÄÓ ´ÎÍ�0 ·³´· ·³0 ½0Ä0¼·¶¸µ ¸Ò ´ Î0Ó�¼0Ó ¼¸µ·0æ· � ¶ Ò¸Î ¼¸µ½¶½·0µ· �ÏÓ´·0 ¼´µ
× 0 Ä0Ò· Ò´¶ÎÄç �µ¼¸µ½·Î´¶µ0Ó ´µÓ Ä0´�0 ¶· ·¸ ÏÎ´Íº´·¶¼ ÏÎ¶µ¼¶Ï Ä0½ ¸Ò Î0Ä0�´µ¼0 � ¸Î ½´Ä¶0µ¼ç ·¸
Î0Ó�¼0 ·³¶½ ¶µÓ0·0Îº ¶µ´¼çÖ:$ /0 ´ ¶ÄÄ ¼¸º0 ×´¼Á ·¸ ·³¶½ ´½Ï 0¼· × 0Ä¸´ Ö

ýµ¸·³0Î ´´ç ¨ ´³¶¼³ ´0 ´ ¶ÄÄ 0æÏ Ä¸Î0 ·¸ ½¸º0 0æ·0µ· � ×�· »µ´ÄÄç ´ ¶ÄÄ Î0¾ 0¼· ¨ ¶½ ·¸ Ò�Î·³0Î¼¸µ½·Î´¶µ ·³0 ½0Ä0¼·¶¸µ ¸Ò ·³0 Î0Ó�¼0Ó ¼¸µ·0æ· � ¶ � � ¶ í � ×ç Î0Ã� ¶Î¶µÍ ·³´· ·³0 Î0Ó�¼·¶¸µ× 0 · 5� 5·¸ 6� ´³¶Ä0 ´ÄÄ¸´ ¶µÍ Ò¸Î ¼¸µ½¶½·0µ· º0ÎÍ0 ¸Ò � ¶ ´µÓ �
 Ö
B³¶½ º ¶µ¶º´Ä¶·ç ¼¸µ½·Î´¶µ· ¶½ 0º×¸Ó¶0Ó ¶µ ·³0 ½0¼¸µÓ Ï¸½½¶× ¶Ä¶·ç ·¸ ´ÏÏÎ¸´¼³ ·³0 ÏÎ¸×G

Ä0º ¸Ò ¶µ¼¸µ½¶½·0µ· º¸Ó´Ä ×´½0½ � ´³¶¼³ ´0 ´ÎÍ�0Ó ¶µ !0¼·¶¸µ C ÖC Ö¦ ·¸ × 0 ¶µÓ0Ï0µÓ0µ·Äç
º¸·¶�´·0Ó ×ç º¸Î0 ¶µ�¸Ä�0Ó 0æ´ºÏÄ0½ ¸Ò ¶µ¼¸µ½¶½·0µ· º¸Ó´Ä ×´½0½ ·³´· ´Î0 ¶µ�0½·¶Í´·0Ó ×ç
ã Î´·y0Î ¹-åå -º �µÓ0Î ·³0 ³0´Ó¶µÍ ¸Ò DK Î´¼·¶¼´Ä ÍµÒ0Î0µ¼0E Ö

Íµ !0¼·¶¸µ C ÖC Ö¦ ´0 Ó0»µ0Ó ´ Î0Ä´·¶¸µ ¸Ò #"·¬¸�5�565�Ä 234 �25#�39 v� 5"��:N ´³¶¼³ ¶½ 0´½¶Äç
Î0Ó0»µ0Ó ¶µ ·³0 ÒÎ´º 0´¸ÎÁ ´0 ³´�0 × 00µ Ó0�0Ä¸Ï ¶µÍ ½¸ Ò´Î � ×ç Ó0»µ¶µÍ ´ µ0´ Î0Ä´·¶¸µ ¸µ
¼¸µ·0æ· Î0Ò0Î0µ·½ ¶µ ¹.¦º � ·³0 ´½çºº0·Î¶¼ Î0Ä´·¶¸µ ¸Ò #"·¬¸�5�565�Ä 234 �25#�39 v� 5"� 7 � � �
¸Ò ¼¸µ·0æ·½ ¹Ó0µ¸·0Ó ×ç º 7 ´µÓ � Ö B³0 Î0Ä´·¶¸µ ¶½ ´½çºº0·Î¶¼ ¶µ ·³´· ·³0 » Î½· ´ÎÍ�º0µ· ¸Ò
·³0 · 32Ï 3 ¸Ï 0Î´·¸Î ¶½ Ò� ÄÄç ÏÎ0½0Î�0Ó � ´³¶Ä0 ·³0 ½0¼¸µÓ ´ÎÍ�º0µ· ´ ¶ÄÄ × 0 ½�×¾ 0¼· ·¸ · 5� 5·¸ 6
239v#�5"�� ·¸ ´ÄÄ¸´ Ò¸Î ¼¸µ½¶½·0µ· º 0ÎÍ0 ´ ¶·³ ·³0 » Î½· ´ÎÍ�º0µ· Ö

Íµ ·³0 ½·´µÓ´ÎÓ ¼´½0½ ¸Ò Ó0¸µ·¶¼ º¸Ó´Ä¶·ç ´0 ·´Á0 ·³0 Ò´¼·�´Ä ¹¸Î 0Ï ¶½·0º ¶¼º ´µ·0¼0Ó0µ·
¼¸µ·0æ· 7 ·¸ ¼¸µ½·¶·�·0 ·³0 » Î½· ´ÎÍ�º0µ· ¸Ò ´½çºº0·Î¶¼ �µ¶¸µ � ´³¶Ä0 ·³0 Ó0¸µ·¶¼ ´µG
·0¼0Ó0µ· ¼¸µ·0æ· � ´ ¶ÄÄ × 0 ½�×¾ 0¼· ·¸ · 5� 5·¸ 6 239v#�5"� Ö B³¶½ ´½çºº0·Îç ¶½ ¾�½·¶»0Ó ¨ ´·
Ä0´½· Ò¸Î Ó0¸µ·¶¼ º¸Ó´Ä¶·ç ¨ ½¶µ¼0 ¶µ Í0µ0Î´Ä ¼¸ºº¸µ ½0µ½0 Ó¸0½ µ¸· ´ÄÄ¸´ �½ ·¸ Î0º¸�0
Ò´¼·¶�0 ¶µÒ¸Îº´·¶¸µ ·¸ ´¼³¶0�0 ¼¸µ½¶½·0µ¼ç ´ ¶·³ µ¸µ¨Ò´¼·�´Ä ¼¸µ·0æ·½ � ½�¼³ ´½ Ó0½¶Î0½ � ¸Î
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¾�Î¶Ó¶¼´Ä ÏÎ0½¼Î¶Ï·¶¸µ½ � 0·¼ Ö:ÔB³0 ¼¸µÓ¶·¶¸µ µ � 7 ��� ¶µ ¹.¦´ º ¶½ ´ ½³¸Î·³´µÓ Ò¸Î ´ ½0· ¸Ò ¼¸µÓ¶·¶¸µ½ µ � 7 �� ¶ � � ¶ í
� � ´³0Î0 � ¶ ¶½ ´ÓÓ¶·¶¸µ´ÄÄç ¼¸µ½·Î´¶µ0Ó ´½ ´ · 5� 5·¸ 6 Î0Ó�¼·¶¸µ ¸Ò � � ¶ Ö0 Ö � ¶ ¶½ ·¸ × 0 ¼³¸½0µ
½�¼³ ·³´· Ò¸Î 0�0Îç ¹´Ä·0Îµ´·¶�0 º ¼¸µ·0æ· � ¶¶ ·³´· Ã�´Ä¶»0½ ´½ ´ Î0Ó�¼·¶¸µ ¸Ò ] ¹� º � ¶Ò ] ¹� ¶ º
¶½ ´ ÏÎ¸Ï 0Î Î0Ó�¼·¶¸µ ¸Ò � ¶¶ � ·³0µ ] ¹7 º ´µÓ � ¶¶ ´ ¶ÄÄ × 0 ¶µ¼¸µ½¶½·0µ· Ö

! ¶µ¼0 ¶· ¼´µµ¸· × 0 0µ½�Î0Ó � ¶µ Í0µ0Î´Ä � ·³´· ·³0Î0 ´ ¶ÄÄ ´Ä´´ç½ × 0 ´ �µ¶Ã�0 ¼¸µ·0æ· � ¶ ·³´·
´ ¶ÄÄ ½´·¶½Òç ·³0 º ¶µ¶º ´Ä¶·ç ¼¸µ½·Î´¶µ· � 7 � � � ´ ¶ÄÄ Ó0µ¸·0 ´ 43� ¸Ò ¼¸µ·0æ·½ � ´µ 0Ä0º0µ· ¸Ò
´³¶¼³ ¶½ ¼³¸½0µ ´½ ·³0 Ó0µ¸·´·¶¸µ ¸Ò µ Ö B³0 ½Ï 0¼¶´Ä ¼´½0 ¸Ò DK Î´¼·¶¼´Ä ÍµÒ0Î0µ¼0E � ·¸ × 0
Ó¶½¼�½½0Ó × 0Ä¸´ � ¶½ ´µ ¶µ½·´µ¼0 ´³0Î0 ·³0Î0 ¶½ µ¸· ´ ½¶µÍÄ0 º ¶µ¶º´Ä Î0Ó�¼·¶¸µ ¸Ò ·³0 Ó0¸µ·¶¼
¼¸µ·0æ· � ·¸ ´ÄÄ¸´ Ò¸Î ¼¸µ½¶½·0µ· �ÏÓ´·0 ´ ¶·³ ·³0 Ò´¼·�´Ä ¼¸µ·0æ· 7 � ¶ Ö0 Ö ´µ ¶µ½·´µ¼0 ´³0Î0
7 � � � ´ ¶ÄÄ µ¸· Ó0µ¸·0 ´ 45�Ï 63�"� ½0· ¸Ò ¼¸µ·0æ·½ Ö

¹.¦º ´ Ö µ � 7 � � �
× Ö �� � ]� ��� µ � 7 � � � ¶x ] ¹µ º � ] ¹7 º � �   ] ¹� º Ö

B³0 �0Î¶»¼´·¶¸µ ¼¸µÓ¶·¶¸µ Ò¸Î µ � 7 � � � ¶µ ¹.¦× º º´Á0½ � ½0 ¸Ò ·³0 Î0Ä´·¶¸µ ��  
Ó0»µ0Ó ¶µ ¹.À¼º � ´³¶¼³ ´ÏÏÄ¶0½ ·¸ 93�"�¸�5"�4 ¡ � � ¸Ò ¼¸µ·0æ· Î0Ò0Î0µ·½ 7 � � � ¶ Ö0 Ö ·¸ ½0·½
¸Ò ½·´·0½ Ö B³0 Î0Ä´·¶¸µ½ ¶µ ¹.À´¨× º � ´Ä½¸ Ó0»µ0Ó ¸µ 93�"�¸�5"�4 ¡ �� ¸Ò ¼¸µ·0æ· Î0Ò0Î0µ·½
7 � � � ¼¸ÎÎ0½Ï¸µÓ ·¸ ·³0 Ë¿! ¼¸µÓ¶·¶¸µ½ ¸Ò 239v#�5"� í ´µÓ · 32Ï 3 � ¹¼Ò Ö !0¼·¶¸µ ¦ Ö¦º Ö

¹.À¼º Ó0»µ0½ ¡ ��  � ´½ ·³0 ½0· ¸Ò ´ÄÄ ¼¸ºÏÄ0æ ¼¸µ·0æ·½ ¡ �  � ¶ ´³0Î0 � ¶ ¶½ ´ Î0Ó�¼·¶¸µ¸Ò � ·³´· ¶½ ¼¸ºÏ´·¶× Ä0 ´ ¶·³ ¡ � ´µÓ ´³0Î0 ·³0Î0 ¶½ µ¸ ÏÎ¸Ï 0Î 0æ·0µ½¶¸µ � ¶¶ ¸Ò � ¶ ·³´· ¶½
´Ä½¸ ´ Î0Ó�¼·¶¸µ ¸Ò � ½�¼³ ·³´· � ¶¶ ¶½ ¼¸µ½¶½·0µ· ´ ¶·³ ¡ Ö

¹.Àº ´ Ö ¡ ¶ í  ¡ ¶x � �� ¶ � � � � ¡ � �� ¶ � � ¶ � � ¡ ¶ ½ Ö·³ Ö � ¶ í � Ö
× Ö ¡ �  � � ¢�� ¶ � � � � � �� ¶ � � � � ¡ � � �� ¶ � � � � � � � � � � �£¤
¼ Ö ¡ � �  � � ¢¡ �  � ¶ � � ¶ í  � � ¡ �  � ¶ �� ¥ �

¹�� ¶¶ º � ¶¶ í  � ¶Ò � ¶ í   � ¶¶ � ¡ �  � ¶¶ �� ¥ � ·³0µ � ¶¶ � � ¶ £ Ö
Íµ ´ ¼´½0 Ä¶Á0 ¹.Cº � ·³0 ·çÏ ¶¼´Ä 0æ´ºÏÄ0 ¸Ò ·³0 D!´º´Î¶·´µ K´Î´Ó¸æE � ´³0Î0 ·³0 Î0Ä´·¶¸µ

µ � 7 � � � ¶½ �½0Ó ·¸ Ó0´Ä ´ ¶·³ ¶µ¼¸µ½¶½·0µ· º¸Ó´Ä ×´½0½ 7 ´µÓ � � 7 � � � ´ ¶ÄÄ Ó0µ¸·0
´ ½¶µÍÄ0·¸µ ½0· Ö Í Ö0 Ö ] ¹µ º ´ ¶ÄÄ Ó0µ¸·0 ·³0 �µ¶Ã�0 0Ä0º0µ· ¸Ò ] ¹7 º � �   ] ¹� º � ] ¹7 º �  � ¶ � Ò¸Î
½¸º0 ¼¸µ·0æ· � ¶ � ´ º ¶µ¶º´Ä Î0Ó�¼¶¸µ ¸Ò ] ¹� º ·³´· ¶½ ¼¸µ½¶½·0µ· ´ ¶·³ ] ¹7 º Ö

B³�½ � ¶µ ·³¸½0 ¼´½0½ ´³0Î0 7 � � � Ó0µ¸·0½ ´ ½¶µÍÄ0·¸µ ½0· ·³0 Î0Ä´·¶¸µ ¸Ò ¼¸ºÏ´·¶× ¶Ä¶·ç
Î0½·Î¶¼·0Ó �µ¶¸µ µ ¶ � 7 � � � ¶½ 0Ã� ¶�´Ä0µ· ·¸ ¸�Î ÏÎ0� ¶¸�½ Ó0»µ¶·¶¸µ ¸Ò ´ ¼¸µ½¶½·0µ· º¸Ó´Ä
×´½0 ¶µ ·0Îº ½ ¸Ò ¼¸µ·0æ· Î0Ó�¼·¶¸µ ¹½00 ¹.Cºº ´³0Î0 µ ¶ � 7 � � ¶ � ¬ 2"� 5939 � ¶ ¶µ � ¶ í �
¶½ ¼³¸½0µ ·¸ ×0 º ´æ¶º ´Ä � ´³¶Ä0 ¼¸µ½¶½·0µ· ´ ¶·³ 7 Ö

� ¶µ´ÄÄç� ¶Ò � ¶½ ¼¸µ½¶½·0µ· ´ ¶·³ ·³0 Ò´¼·�´Ä ¼¸µ·0æ· 7 � µ ¶ � 7 � � � ¶½ 0Ã� ¶�´Ä0µ· ·¸
µ ¶ � 7 � � ¶ � ´ ¶·³ � ¶ � � Ö

í´½0Ó ¸µ ·³¶½ µ0´ Î0Ä´·¶¸µ ¸Ò #"·¬¸�5�565�Ä 234 �25#�39 v� 5"� ¸�Î 0æ´ºÏÄ0 ¹.Cº µ¸´ Î0´ Î¶·0½
´½ ¶µ ¹.wº Ö ýÍ´¶µ ´0 ´½½�º0 ·³0 Î0Ä0�´µ· ¾�Î¶Ó¶¼´Ä ¼¸µ·0æ· ¹¹åº ·¸ × 0 ÏÎ0½�ÏÏ¸½0Ó Ö íç
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CCÀ
B³0 º´¶µ ¸×¾ 0¼·¶�0 ¸Ò ·³0 ´× ¸�0 Ó¶½¼�½½¶¸µ ´´½ ·¸ ¶ÄÄ�½·Î´·0 ´µ ¶ºÏ¸Î·´µ· Ó¶x0Î0µ¼0 × 0G

·´00µ ã Î´·y0Î Ü½ ´µ´Äç½¶½ ¸Ò Ó0¸µ·¶¼ º¸Ó´Ä¶·ç ¶µ ·0Îº ½ ¸Ò Ï 2¸939 º¸Ó´Ä¶·ç ´µÓ ¸�Î ÏÎ0½0µ·
´¼¼¸�µ· ¶µ ·0Îº ½ ¸Ò · v6�5¬ 63 236¸�5�3 º¸Ó´Ä¶·ç� ´ ¶·³ ´ ½¶µÍÄ0 #"�454�3�� #"·¬ 63: º¸Ó´Ä ×´½0 Ö

B³0 Ó¶x0Î0µ¼0 0º 0ÎÍ0½ ¶µ ¼´½0½ ¸Ò ¼¸µ� ¶¼·¶µÍ ´µ·0¼0Ó0µ· ¼¸µ·0æ·½ ¸Ò ·³0 ·çÏ 0 ¾�½· ¼¸µG
½¶Ó0Î0Ó � ´³0Î0 ã Î´·y0Î Ü½ ´µ´Äç½¶½ ¸Ò ÍÎ´Ó0Ó º¸Ó´Ä¶·ç Ä0´Ó½ ·¸ �µ¶µ·� ¶·¶�0 Î0½� Ä·½ ¶Ò ´0 ·´Á0
½0Î¶¸�½Äç ·³0 µ¸·¶¸µ ¸Ò 236¸�5�3 · "9¸ 65�Ä Ö B³¶½ ¶½ 0� ¶Ó0µ· Ò¸Î 0æ´ºÏÄ0½ Ä¶Á0 ¹..º ´µÓ ´Ä½¸
0º0ÎÍ0½ ¶µ ã Î´·y0Î Ü½ 0æ´ºÏÄ0 ¹.ýº � ¶Ò ¼¸µ½¶Ó0Î0Ó ´ ¶·³ ¼´Î0 Ö

Íµ ã Î´·y0Î Ü½ ÒÎ´º0´¸ÎÁ ´ º¸Ó´Ä ¸Ï 0Î´·¸Î ¼´µ × 0 0�´Ä�´·0Ó Î0Ä´·¶�0 ·¸ ·´¸ ¶µ¼¸µ½¶½·0µ·
´µ·0¼0Ó0µ· ¼¸µ·0æ·½ � Í¶�0µ ·³´· ·³0 ¶µ¼¸µ½¶½·0µ¼ç ¶½ Î0½¸Ä�0Ó ×ç �½¶µÍ ¸µ0 ¸Ò ·³0 ¼¸µ·0æ·½ ´½
·³0 ¸ÎÓ0Î¶µÍ ½¸�Î¼0 Ò¸Î ·³0 ¸·³0Î ¼¸µ·0æ· � ´³¶¼³ ÏÎ¸� ¶Ó0½ ·³0 º¸Ó´Ä ×´½0 Ö Íµ ¸�Î ´¼¼¸�µ· ´
45�Ï 63 ¼¸ºÏÄ0æ º¸Ó´Ä ×´½0 ¶½ ×� ¶Ä· ×ç · 32Ï 3 ¸Ò ·³0 ´µ·0¼0Ó0µ· ¼¸µ·0æ·½ � ´³0Î0 ´0 ¼¸µ½·Î´¶µ
·³0 ¼¸ºÏ¸µ0µ· ¼¸µ·0æ·½ ·¸ × 0 #"�454�3��Ö Íµ ¼´½0 ¸Ò ¼¸µ� ¶¼·¶µÍ ¼¸µ·0æ·½ � ¼¸µ½¶½·0µ¼ç ¼´µ
× 0 ¸×·´¶µ0Ó ¹×´½¶¼´ÄÄç º ¶µ ·0Îº ½ ¸Ò ´ Î0Ä´·¶¸µ ¸Ò · 5� 5·¸ 6 #"��3: � 239v#�5"� Ö

B³0 Ï 0¼� Ä¶´Î¶·ç ¸Ò ·³0 ¼´½0½ ¸Ò DK Î´¼·¶¼´Ä ÍµÒ0Î0µ¼0E ¶½ ·³´· ·³0Î0 ´Î0 ·´¸ ´Ä·0Îµ´·¶�0
´´ç½ ·¸ Î0½¸Ä�0 ·³0 ¶µ¼¸µ½¶½·0µ¼ç ×ç ¶µÓ�¼¶µÍ · 5� 5·¸ 6 Î0Ó�¼·¶¸µ ¹¶ºÏÄ0º 0µ·0Ó ¶µ ·0Îº ½ ¸Ò
¼¸ºÏ´·¶× ¶Ä¶·ç Î0½·Î¶¼·0Ó �µ¶¸µ º Ö B³0 Ó¶x0Î0µ¼0 × 0·´00µ ã Î´·y0Î Ü½ ´¼¼¸�µ· ´µÓ ¸�Î ÏÎ0½0µ·
½¸Ä�·¶¸µ ¶½ ·³´· ¶µ ·³0½0 ½Ï 0¼¶»¼ ¼´½0½ ã Î´·y0Î Ü½ µ¸·¶¸µ ¸Ò Ï 2¸939 · "9¸ 65�Ä Ä0´Ó½ ·¸ 0�´Ä�´·¶¸µ¸Ò ·³0 º¸Ó´Ä ¸Ï 0Î´·¸Î Î0Ä´·¶�0 ·¸ ´ ¼¸µ·0æ· ·³´· Ó¸0½ µ¸· Î0½� Ä· ÒÎ¸º · 5� 5·¸ 6 Î0Ó�¼·¶¸µ �×�· ¸µ0 ´³0Î0 �� "� ¶µ½·0´Ó ¸Ò ¸µ0 ¸Î ·³0 ¸·³0Î ¸Ò ·³0 ·´¸ ¼¸µ� ¶¼·¶µÍ Ó0½¶Î0½ ´Î0 DÓÎ¸ÏÏ 0ÓE Ö

B³0 Ò´¼· ·³´· ¹..×¨¼º ´Î0 ¸ÓÓ ¸µ ´ Ó0¸µ·¶¼ Î0´Ó ¶µÍ ¶µ ·0Îº ½ ¸Ò ¼¸µ·0æ· Ó0Ï 0µÓ0µ· � ¸Î
236¸�5�3 · "9¸ 65�Ä ½00º ½ ·¸ ¼¸ÎÎ¸× ¸Î´·0 ¸�Î ¼¸µ·0µ·¶¸µ ·³´· #"��3: � 239v#�5"� º�½· ´Ä´´ç½× 0 · 5� 5·¸ 6Ö Íµ ¼´½0½ ´³0Î0 ¼¸ºÏÄ0æ º¸Ó´Ä ×´½0½ ¼´µ × 0 ×� ¶Ä· ÒÎ¸º ¼¸µ½¶½·0µ· ¼¸µ·0æ·½ 7
´µÓ � � Î0Ó�¼·¶¸µ ´ ¶ÄÄ × 0 �´¼�¸�½ � ´³¶Ä0 ¶µ ¼´½0½ ¸Ò ¼¸µ� ¶¼·¶µÍ ¼¸µ·0æ·½ ·³0 º¸Ó´Ä ×´½0
º�½· × 0 ×� ¶Ä· ´ ¶·³ º ¶µ¶º ´Ä Î0Ó�¼·¶¸µ ¸Ò 0¶·³0Î ¸µ0 ¸Ò ·³0 ¼¸µ·0æ·½ � ·¸ ç¶0ÄÓ ¼¸µ½¶½·0µ¼çÖ

¼�hhnpq° j imkm�jqo jqomlmrmqo lhqom�o º Öimnmi� pq° lhqnpnomqlÙ
B³0Î0 ´Î0 � ³¸´0�0Î � ½¸º0 ¼Î�¼¶´Ä ´0´Áµ0½½0½ ¸Ò ¸�Î ´µ´Äç½¶½ ¸Ò DK Î´¼·¶¼´Ä ÍµÒ0Î0µ¼0E ´½ ¶·
½·´µÓ½ Ö

� ¶Î½· � ´0 ³´�0 µ¸· ç0· ´¼¼¸�µ·0Ó Ò¸Î ·³0 µ0¼0½½¶·ç ·¸ ½´ ¶·¼³ ·¸ ½�×¾�µ¼·¶�0 #"v69 ¶µ ¹.ý×¨
¼º � ´³¶Ä0 ¶µÓ¶¼´·¶�0 ·v4 � ¶½ Ï 0ÎÒ0¼·Äç ´0ÄÄÒ¸Îº0Ó Ò¸Î ·³0 ³ ¶Á ¶µÍ¨¼´½0 ¹.ý´ º Ö

!0¼¸µÓÄç� ·³0 º´æ¶º´Ä¶·ç ¼¸µ½·Î´¶µ· ·³´· ¶½ ×� ¶Ä· ¶µ·¸ ·³0 Ó0»µ¶·¶¸µ ¸Ò ¼¸ºÏ´·¶× ¶Ä¶·ç
Î0½·Î¶¼·0Ó �µ¶¸µ Ä0´Ó½ ·¸ ´µ ´º×¶Í� ¶·ç Ò¸Î ·³0 ´µ´Äç½¶½ ¸Ò ¹.ý´ º ´µÓ ¹..´ º Ö B³¶½ ¶½ º¸½·
¸×� ¶¸� ½ ¶µ ¹ýC´ º � ´³0Î0 ´0 Ó ¶Ó µ¸· Í¶�0 ´ ¼³´Î´¼·0Î¶y´·¶¸µ ¸Ò ·³0 Î0Ó�¼0Ó º¸Ó´Ä ×´½0 µ �
´½ ¸ÏÏ¸½0Ó ·¸ ¹ýî´ º ´µÓ ¹ý -´ º Ö !¸ ¹ýC´ º ¶½ ´º×¶Í�¸�½ � ¸Î �´Í�0 ¶µ ·³´· µ ¼´µ × 0 ¼³¸½0µ
·¸ ¶µ½·´µ·¶´·0 ·¸ 0¶·³0Î ¸µ0 ¸Ò ·³0 ¸�·¼¸º0½ µ è ¸Î µ 	 ¸Ò ¼¸ºÏ´·¶× ¶Ä¶·ç Î0½·Î¶¼·0Ó �µ¶¸µ ¸Ò
Ò ¶ � � � ¶¶ � ´ ¶·³ µ è ´½ µ ¶µ ¹ýî´ º ¸Î µ 	 ´½ µ ¶µ ¹ý -´ º Ö o0· ¶· ½00º ½ ·¸ �½ ·³´· ¨ ¶µ ¼¸µ·Î´½·
·¸ ¹.ý×¨¼º ¨ µ¸ ½�¼³ ´º×¶Í� ¶·ç ¶½ Ò0Ä· Ò¸Î ¹.ý´ º ´³0µ �··0Î0Ó ¶µ ·³0 ¼¸µ·0æ· ¸Ò ¹.ýº Ö

� ¶µ´ÄÄç� µ¸·0 ·³´· ´³¶Ä0 ¸�Î ´µ´Äç½¶½ ½00º 0Ó ·¸ ´¸ÎÁ ´0ÄÄ Ò¸Î ·³0 0æ´ºÏÄ0½ ¹ýî º ´µÓ ¹ý -º �
¶· Ó¸0½ ½¸ "� 6Ä ¶Ò ·³0 ×Î´¼Á0·0Ó ¼¸µÓ¶·¶¸µ´Ä ¼Ä´�½0½ ¶µ ·³0 Î0½Ï 0¼·¶�0 ¹× º ´µÓ ¹¼º ½0µ·0µ¼0½
´Î0 ¶µ Ò´¼· Î0´Ä¶y0Ó Ö Fµ¼0 ·³0ç ´Î0 ¸º ¶··0Ó � ¸Î µ¸· ¸·³0Î´ ¶½0 ½´Ä¶0µ· ¶µ ·³0 Ó ¶½¼¸�Î½0 � ·³0º¸Ó´Ä ½0µ·0µ¼0½ ¼´µµ¸· × 0 ¾�ÓÍ0Ó ·Î�0 Ö íç ¼¸µ·Î´½· � ·³0 Ó¶½¾�µ¼·¶�0 ½0µ·0µ¼0 ¹ýC× º ¼´µ × 0
�0Î¶» 0Ó ´ ¶·³¸�· ½�¼³ ´ÓÓ¶·¶¸µ´Ä º´·0Î¶´Ä Ö

Â0· �½ × 0Í¶µ ×ç Ó¶½¼�½½¶µÍ ·³0 » Î½· Ï ¸¶µ· Ö F�Î ¸×½0Î�´·¶¸µ ´´½ ·³´· ¹.ý×¨¼º � ¶Ò �µÓ0Î½·¸¸Ó´½ Î0Ä´·¶�0 ·¸ × ¸·³ ·³0 Ò´¼·�´Ä ´µÓ ×¸� Ä0·¶¼ ´µ·0¼0Ó0µ· ¼¸µ·0æ· � ´Î0 ¸ÓÓ ´³0µ ¶µ ¶µÓ¶¼´·¶�0



CCw
º¸¸Ó � ´µÓ ¶µ ·³¶½ Î0½Ï 0¼· Ï´··0Îµ ´ ¶·³ ·³0 Ó0¸µ·¶¼ � ½0½ ¸Ò ·¸Ä ¶µ ¹..×¨¼º Ö��

/0 ³´�0 × 00µ ´ÎÍ� ¶µÍ ·³´· ·³0 ½�×¾�µ¼·¶�0 �0Î½¶¸µ½ ¸Ò ¹.ý×¨¼º ´Î0 × 0½· ¶µ·0ÎÏÎ0·0Ó
Î0Ä´·¶�0 ·¸ ´ ~Ä¬"�~3�5#¸ 6 ¼¸µ·0æ· ´³0Î0 ·³0 Î0Ä0�´µ· ¹¼¸µ� ¶¼·¶µÍ º Ó0½¶Î0 ¼¸µ·0æ· ¶½ Î0� ¶½0Ó
·¸ ´ÄÄ¸´ Ò¸Î ¼¸µ½¶½·0µ· �ÏÓ´·0 ´ ¶·³ ·³0 ¹¸·³0Î´ ¶½0 ¶Ó0µ·¶¼´Äº Ò´¼·�´Ä ×´¼ÁÍÎ¸�µÓ ¼¸µ·0æ· Ö� 

B³�½ � ½�×¾�µ¼·¶�0 ¹.ý×¨¼º ´Î0 ¶µ·0ÎÏÎ0·0Ó ´Ä¸µÍ ·³0 Ä¶µ0½ ¸Ò ·³0 Ò¸ ÄÄ¸´ ¶µÍ Ï´Î´Ï³Î´½0½ �
�¤© ¤ Ï ¸�3 v¬ "� �3#"· 5�Ï ¬"¬ v6¸2¦� ¤ #"v69 �"� Ï " �" �~3 ¬ v � ¸Î �¤© ¤ 2345Ï� 39 ·Ä4 36© �"
Ï "5�Ï �" �~3 ¬ v �¦� ¤ #"v69 �3#"· 3 ¬"¬ v6¸2Ö Fµ ·³0½0 Î0´Ó¶µÍ½ ·³0 º¸Ó´Ä ´Ó�0Î× ¶½ 0�´Ä�´·0ÓÎ0Ä´·¶�0 ·¸ 0Ï ¶½·0º ¶¼´ÄÄç ´¼¼0½½¶× Ä0 ´¸ÎÄÓ½ ´³0Î0 ºç Ó0½¶Î0½ ´Î0 ¼³´µÍ0Ó � ¸Î ´Ó¾�½·0Ó ·¸ × 0
¶µ ´¼¼¸ÎÓ ´ ¶·³ Î0´Ä¶·çÖ�$ ýµÓ ¸Ò ¼¸�Î½0 � ½¶µ¼0 ·³0Î0 ´Î0 Ó¶x0Î0µ· ´´ç½ ·¸ Î0½¸Ä�0 ·³0 ¼¸µ� ¶¼·
¶µ � ¶0´ ¸Ò ·³0 Ò´¼·½ � ×¸·³ ¹.ý× º ´µÓ ¹.ý¼º ¼´µ × 0 ·Î�0 236¸�5�3 �" 95§ 323�� 4v#~ ~Ä¬"�~3�5#¸ 6 6Ä
23�5439 93"� �5# #"��3: �4Ö

ý ÏÎ0Ä¶º ¶µ´Îç ´µ´Äç½¶½ Ò¸Î ¹.ý× º ·³´· Ò¸ ÄÄ¸´ ½ ·³¶½ Ä¶µ0 ¸Ò Î0´½¸µ¶µÍ ¶½ Í ¶�0µ ¶µ ¹ý¦º Ö B³0
½0µ·0µ¼0 ¶½ ¶µ·0ÎÏÎ0·0Ó ´½ ¶ºÏ Ä¶¼¶·Äç ¼¸µÓ¶·¶¸µ´Ä � ´³0Î0 ·³0 ¼¸ÎÎ0½Ï ¸µÓ¶µÍ �µ¶�0Î½´Ä Ã�´µG·¶»0Î ¶½ Î0Ä´·¶�0 ·¸ ´ ¼¸µ·0æ· Î0Ò0Î0µ· Ò ¶ ·³´· ¶½ 0¶·³0Î ¶Ó0µ·¶¼´Ä ·¸ ·³0 Ò´¼·�´Ä ´µ·0¼0Ó0µ·
¼¸µ·0æ· Ò � ¸Î ¶½ Ó0Î¶�0Ó ÒÎ¸º Ò ×ç ¹ÏÎ¸Ï0Î º ¼¸µ·0æ· Î0Ó�¼·¶¸µ Ò ¶ í Ò ·¸ ´ÄÄ¸´ Ò¸Î ´
¼¸�µ·0ÎÒ´¼·�´Ä ¶µ·0ÎÏÎ0·´·¶¸µ Ö�N B³0 ´µ·0¼0Ó0µ· Ë¿! ¸Ò ·³0 ¶ºÏÄ¶¼¶· ¼¸µÓ¶·¶¸µ´Ä ½·Î�¼·�Î0¶½ ¼³´Î´¼·0Î¶y0Ó ×ç ¼¸µÓ¶·¶¸µ½ ·³´· ¶µÓ�¼0 ´ ¹º¶µ¶º´ÄÄç º Î0Ó�¼0Ó ¼¸µ·0æ· � è ¸Ò � ¶¶ Ö B³0
0º×0ÓÓ0Ó Ã�´µ·¶»¼´·¶¸µ´Ä ½·Î�¼·�Î0 ·³0µ ½·´·0½ ·³´· ¨ ¶µ ¼¸µ¾�µ¼·¶¸µ ´ ¶·³ ·³0 ¸·³0Î´ ¶½0
�µ´x0¼·0Ó Ò´¼·�´Ä ¼¸µ·0æ· ¨ ¶· ¶½ ¬"445�63 ·³´· Í ×0¼¸º 0 Ï¸Ï� Ä´Î � Í¶�0µ ·³0 Ò´¼·½ ´µÓ ºç
¹Î0� ¶½0Ó º Ó0½¶Î0½ � è ÖÍµ ¼¸µ·Î´½· ·¸ ¹ýî º¨ ¹ýCº ´0 Ó¸ µ¸· º ´Á0 �½0 ¸Ò ·³0 Î0Ä´·¶¸µ ¸Ò ¼¸ºÏ´·¶× ¶Ä¶·ç Î0½·Î¶¼·0Ó
�µ¶¸µ ·¸ 0µ½�Î0 ·³´· ·³0 Î0Ó�¼·¶¸µ � ¶ í � × 0 º ¶µ¶º ´Ä Ö ý ½ ´0 ´ ¶ÄÄ ´ÎÍ�0 × 0Ä¸´ � ·³0 ´ÏG
ÏÎ¸ÏÎ¶´·0 ¼³¸¶¼0 ¸Ò � ¶ º�½· × 0 Ä0Ò· ·¸ ÏÎ´Íº ´·¶¼ ¼¸µ½·Î´¶µ·½ � ¶µ Ï´Î·¶¼� Ä´Î ·³0 ¼³¸¶¼0 ¸Ò � ¶
º�½· Î0½Ï 0¼· ·³0 ¼Î¶·0Î¶¸µ ¸Ò 2363�¸�#3Ö

Íµ ¼¸µ·Î´½· ·¸ ¹ýî º ´µÓ ¹ý -º ·³0 ×Î´¼Á0·0Ó ¼¸µÓ¶·¶¸µ´Ä ¼Ä´� ½0 ¶µ ¹ý¦º ¼´µ µ¸´ × 0 ¸º ¶··0Ó Öý ½ ´0 ³´�0 µ¸·0Ó ¶µ !0¼·¶¸µ À Ö-ÖÀ Ï Ö CîÀ � µ¸µ¨0Ï ¶½·0º ¶¼ º¸Ó´Ä½ ¶µ ½�× ¾�µ¼·¶�0 º¸¸Ó ¶µ
Í0µ0Î´Ä ´ÄÄ¸´ Ò¸Î ´¼¼¸ºº¸Ó´·¶¸µ ¸Ò ´ Í¸�0Îµ¶µÍ 0Ï ¶½·0º ¶¼´ÄÄç ×´½0Ó ¼¸µÓ¶·¶¸µ´Ä ½·Î�¼·�Î0 �ÏÎ¸� ¶Ó0Ó ´µ ´ÏÏÎ¸ÏÎ¶´·0 ¼¸µ·0æ· ·¸ » ÄÄ ·³0 ¼¸µÓ¶·¶¸µ´Ä ´µ·0¼0Ó0µ· ¶½ ½´Ä¶0µ· ¶µ ·³0 Ó¶½¼¸�Î½0 Ö/0 ¼´µ ´ÎÍ�0 ·³´· ¶µ ¼´½0½ ¸Ò DK Î´¼·¶¼´Ä ÍµÒ0Î0µ¼0E ·³0 ¸×� ¶¸�½ µ00Ó ·¸ Î0½¸Ä�0 ·³0 ¶µ¼¸µG
½¶½·0µ¼ç ¨ ¶µ ¸µ0 ¸Ò ·´¸ Ï ¸½½¶× Ä0 ´´ç½ ¨ º´Á0½ ½´Ä¶0µ· ·³0½0 ·´¸ ´Ä·0Îµ´·¶�0 ´´ç½ Ö / ³¶¼³
¸µ0 ¶· ¶½ ·³´· ¶½ ´¼·�´ÄÄç ¼³¸½0µ ·¸ × 0 ´¼¼¸ºº¸Ó´·0Ó ¶µ·¸ ·³0 Î0½·Î¶¼·¸Î ´ÎÍ�º0µ· � ¶½ »µ´ÄÄç
Ó0·0Îº ¶µ0Ó ×ç ·³0 ½¼¸Ï 0 Ë¿! ¸Ò ·³0 0º×0ÓÓ0Ó Ã�´µ·¶»0Î ��Ô ·³0 ¼¸µÓ¶·¶¸µ ÖhÖtkji ®p¯ ¼´µ
¸µÄç × 0 �0Î¶»0Ó Î0Ä´·¶�0 ·¸ h ¶
 � � è ¶Ò � è Ó¸0½ µ¸· ¼¸µ·´¶µ ·³0 ¼¸µÓ¶·¶¸µ � °hohÖt» ®p¯ Ö é
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 � � 	 � ´ ¶·³ � 	´½ ¼³´Î´¼·0Î¶y0Ó ¶µ Ï´Î´µ·³0½0½ � ¶½ ·³0Î0Ò¸Î0 µ¸· Ï ¸½½¶× Ä0 � ´³¶¼³ ´0 ¶µÓ¶¼´·0 ×ç � Ö

¹ýwº o¸� × 0¼¸º0 Ï¸Ï� Ä´Î ¸µÄç ¶Ò ç¸� Í¸ ·¸ ·³0 Ï�× Öý ¼¼¸ÎÓ¶µÍ ·¸ ³0Î Ï´Î0µ·½ Ü Ó0º´µÓ½ � d´Îç º� ½· Í¸ ³¶Á ¶µÍ � ½³0 º�½· × 0¼¸º0 Ï¸Ï� Ä´Î �´µÓ ½³0 º�½· µ¸· Í¸ ·¸ ·³0 Ï�× Ö¹Íµ � ¶0´ ¸Ò ·³0 Ò´¼·½ ´µÓ ¶µ ¸ÎÓ0Î ·¸ Ó¸ ¾� ½·¶¼0 ·¸ ³0Î Ï´Î0µ·½ Ü Ó0º´µÓ½ �º
� d´Îç ·¸Ä × 0¼¸º0 Ï¸Ï� Ä´Î Ö
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!¸ ¼¸µ½·Î´¶µ ¶µÍ ·³0 ½0Ä0¼·¶¸µ ¸Ò ´ 239v#39 ¼¸µ·0æ· � ¶ ¶µ ·0Îº ½ ¸Ò ·³0 µ¸·¶¸µ ¸Ò 2363�¸�#3
´ ¶ÄÄ ´¼¼¸�µ· Ò¸Î ·³0 ÏÎ¸× Ä0º´·¶¼ ¼´½0½ ¸Ò DK Î´¼·¶¼´Ä ÍµÒ0Î0µ¼0E � ´µÓ ¸Ò ¼¸�Î½0 ¶· ´Ä½¸ ¼´ÎÎ¶0½
¸�0Î ·¸ ·³0 ¼Ä´½½¶¼´Ä ¼´½0 ¸Ò ¶µ¼¸µ½¶½·0µ· º¸Ó´Ä ×´½0½ � ·³0 !´º ´Î¶·´µ K´Î´Ó¸æ Ö Íµ ´ ¼¸µ·0æ·
´³0Î0 ´ º�ÎÓ0Î ¸ ¼¼�Î½ � ·³0 ¼¸µ� ¶¼·¶µÍ ¾�Î¶Ó¶¼´Ä ÏÎ0½¼Î¶Ï·¶¸µ ·³´· µ¸ º�ÎÓ0Î º ´ç ¸ ¼¼�Î ¶½
¶µ ´ ¼0Î·´¶µ ´´ç ¶ÎÎ0Ä0�´µ· � ·³0 º�ÎÓ0Î ¼´µµ¸· × 0 �µÓ¸µ0 Ö / ³´· 54 Î0Ä0�´µ· � ×ç ¼¸µ·Î´½· �
¶½ ´³´· ·³0 Ä´´ ÏÎ¸� ¶Ó0½ Ò¸Î ¼´½0½ ´³0Î0 ·³0 » Î½· Ä´´ ¶½ � ¶¸ Ä´·0Ó Ö B³�½ � ·³0 ¼¸µÓ¶·¶¸µ´Ä Ä´´
·³´· ¶µ ¼´½0 ¸Ò ´ º�ÎÓ0Î ·³0 º�ÎÓ0Î0Î º�½· Í¸ ·¸ ¾ ´¶Ä ´ ¶ÄÄ ¸Ò ¼¸�Î½0 × 0 Î0Ä0�´µ· ·¸ ¾�ÓÍ0·³0 ¶½½�0 ¸Ò ´³´· ¶½ Ó0º´µÓ0Ó ×ç ·³0 Ä´´ ¶µ ·³0 ´¼·�´Ä º�ÎÓ0Î ¼´½0 �µÓ0Î ¶µ�0½·¶Í´·¶¸µ Ö
B³�½ � Ò¸Î ¸�Î º�ÎÓ0Î 0æ´ºÏÄ0 ´0 ´½½�º0 ·³0 ¸Î¶Í ¶µ´Ä Î0ÏÎ0½0µ·´·¶¸µ ¶µ ¹.Cº � ´³0Î0 � ¶ ¶½
¼³¸½0µ ´½ ´ 2363�¸�� Î0Ó�¼0Ó ¼¸µ·0æ· Ö

!¸ ¶µ ½�º � ³´� ¶µÍ ´ÎÍ�0Ó ·³´· ·³0 ¸ÓÓ¶·ç ¸Ò ·³0 ÏÎ¸× Ä0º´·¶¼ 0æ´ºÏÄ0½ ¹..º ´µÓ ¹.ýº
¼´µ × 0 ´¼¼¸�µ·0Ó Ò¸Î ·³Î¸�Í³ �½0 ¸Ò ·³0 ÏÎ´Íº´·¶¼ µ¸·¶¸µ ¸Ò 2363�¸�#3 ·¸ ¼¸µ½·Î´¶µ ·³0



C¦î
½0Ä0¼·¶¸µ ¸Ò ´ Ï´Î·¶¼� Ä´Î 239v#39 Ó0¸µ·¶¼ ´µ·0¼0Ó0µ· ¼¸µ·0æ· � ´0 ¼´µ »µ´ÄÄç Ó¶½Ï 0µ½0 ´ ¶·³
·³0 º ¶µ ¶º´Ä¶·ç ¼¸µ½·Î´¶µ· ¸µ ¼¸µ·0æ· Î0� ¶½¶¸µ ·³´· º¸·¶�´·0Ó ·³0 Ó0»µ¶·¶¸µ ¸Ò ¼¸ºÏ´·¶× ¶Ä¶·ç
Î0½·Î¶¼·0Ó �µ¶¸µ Ö Íµ½·0´Ó � ´0 ´ ¶ÄÄ �µ¶Ò¸Îº Äç º´Á0 �½0 ¸Ò ·³0 Î0Ä´·¶¸µ ¸Ò #"��3: � 239v#�5"�
í µ¸· ¸µÄç ·¸ Ó0´Ä ´ ¶·³ ¶µ¼¸µ½¶½·0µ· º¸Ó´Ä ×´½0½ ¶µ ¼¸µ·0æ·½ ¸Ò µ¸µ¨0Ï ¶½·0º ¶¼ ¹Ó0¸µ·¶¼º
º¸Ó´Ä¶·ç� ×�· ´Ä½¸ ¨ ´½ ¼´µ × 0 ½00µ ÒÎ¸º ·³0 Î0ÏÎ0½0µ·´·¶¸µ ¹ý¦º Ò¸Î ½�× ¾�µ¼·¶�0 #"v69 ¨ ·¸
Ó0´Ä ´ ¶·³ ·³0 ½0Ä0¼·¶¸µ ¸Ò ´ ¹Î0Ó�¼0Ó º Ò´¼·�´Ä º¸Ó´Ä ×´½0 Ò¸Î ·³0 ´µ´Äç½¶½ ¸Ò ¼¸�µ·0ÎÒ´¼·�´Ä¼¸µÓ¶·¶¸µ´Ä½ � ·¸ ´³¶¼³ ´0 ´ ¶ÄÄ ·�Îµ ½³¸Î·ÄçÖ

½ h½ oh rmomiÛ pqm jq jÖÖihÖipjom ®imrtlmr ¯ lhqom�o � ¶ ©hi rmhqopl Û hrjkpoÙ
B³0 ÏÎ0� ¶¸�½ Ó¶½¼�½½¶¸µ ×Î¸�Í³· ¸�· ·³´· ´ · 5� 5·¸ 65�Ä ¼¸µ½·Î´¶µ· ¸µ ·³0 ½0Ä0¼·¶¸µ ¸Ò ´
Î0Ó�¼0Ó º¸Ó´Ä ×´½0 � ¶ ¸Ò � ·¸ ç ¶0ÄÓ ´ ¼¸µ½¶½·0µ· ¼¸ºÏÄ0æ º¸Ó´Ä ×´½0 ¨ ¶ºÏ Ä0º0µ·0Ó ¶µ
·0Îº ½ ¸Ò ·³0 Î0Ä´·¶¸µ ¸Ò ¼¸ºÏ´·¶× ¶Ä¶·ç Î0½·Î¶¼·0Ó �µ¶¸µ ¨ ¶½ ·¸ ¸ ½·Î¸µÍ Ò¸Î ·³0 º¸Î0 ¶µ�¸Ä�0Ó
¼´½0½ ¸Ò K Î´¼·¶¼´Ä ÍµÒ0Î0µ¼0 � ´³¶¼³ ´0 ¶ÄÄ� ½·Î´·0Ó ×ç ¹ýî ºÎ ¹ý -º Ö � Íµ½·0´Ó � ´0 ¼´º0 ×´¼Á ·¸
¸�Î ¸Î¶Í ¶µ´Ä ÏÎ¸Ï ¸½´Ä � ·¸ Ó0»µ0 ´ ¼¸µ½¶½·0µ· ¼¸ºÏÄ0æ º¸Ó´Ä ×´½0 7 � � ¶ ÒÎ¸º ¼¸µ� ¶¼·¶µÍ
Ò´¼·�´Ä ¹7 º ´µÓ Ó0¸µ·¶¼ ¹� º ¼¸µ·0æ·½ � ´³0Î0 ·³0 ½0Ä0¼·¶¸µ ¸Ò ´ 239v#39 ¼¸µ·0æ· � ¶ í � ¶½
Ã� ¶·0 �µÓ0·0Îº ¶µ0Ó � ´µÓ Ä0Ò· ·¸ × 0 ¼¸µ½·Î´¶µ0Ó ×ç ´ ÏÎ´Íº´·¶¼ µ¸·¶¸µ ¸Ò 2363�¸�#3Ö

/0 ´ ¶ÄÄ µ¸´ ·Îç ·¸ ½Á0·¼³ ´ ½Ä¶Í³·Äç º¸Î0 Ò¸Îº´Ä ¼³´Î´¼·0Î¶y´·¶¸µ Ò¸Î ·³0 ½0Ä0¼·¶¸µ ¸Ò ´µ
´ÏÏÎ¸ÏÎ¶´·0 2363�¸�� Î0Ó�¼0Ó ¼¸µ·0æ· � ¶ í � � ·¸ ×� ¶ÄÓ ´ ¼¸ºÏÄ0æ º¸Ó´Ä ×´½0 7 � � ¶ Ò¸Î
·³0 Ó0¸µ·¶¼ º¸Ó´Ä ¸Ï 0Î´·¸Î : ¶µ ¼´½0½ ¸Ò ¼¸µ� ¶¼·¶µÍ ×´¼ÁÍÎ¸�µÓ ¼¸µ·0æ·½ 7 ´µÓ � Ö �

B³0 ·´¸ ¼´½0½ ´0 ³´�0 × 00µ ¼¸µ½¶Ó0Î¶µÍ ´×¸�0 ´Î0 Ó¶½·¶µ¼· ¶µ ·³´· ¶µ ·³0 ¼´½0 ¸Ò ·³0
D!´º´Î¶·´µ K´Î´Ó¸æE ·³0Î0 ¶½ ¸µ0 ½¶µÍÄ0 ¼¸µÓ¶·¶¸µ Ó0»µ0Ó ×ç � ·³´· ¶½ ½�þ ¼¶0µ· ·¸ ¶µÓ�¼0¶µ¼¸µ½¶½·0µ¼ç ´ ¶·³ ·³0 Ò´¼·�´Ä ¼¸µ·0æ· 7 � ¶µ ¹.Cº ·³¶½ ´´½ ·³0 ¾�Î¶Ó¶¼´Ä Ó0º´µÓ ·³´· �"
· v2932 "##v24Ö íç ¼¸µ·Î´½· � ¶µ ·³0 ¼´½0 ¸Ò DK Î´¼·¶¼´Ä ÍµÒ0Î0µ¼0E ·³0 ¶µ¼¸µ½¶½·0µ¼ç × 0·´00µ
·³0 Ó0¸µ·¶¼Î×¸� Ä0·¶¼ ¼¸µ·0æ· � ´µÓ ·³0 Ò´¼·�´Ä ×´¼ÁÍÎ¸�µÓ ¼¸µ·0æ· 7 ¶½ µ¸· ¶µÓ�¼0Ó ×ç
´ 45�Ï 63 ¼¸µÓ¶·¶¸µ ÒÎ¸º ´ ¶·³¶µ � � ×�· ¸µÄç ¶Ò �"�~ ·³0 Ó0½¶Î0 ¸Ò × 0¼¸º ¶µÍ Ï¸Ï� Ä´Î ¸�9 ·³0
¸µ0 ¸Ò µ¸· Í¸¶µÍ ·¸ ·³0 Ï�× ´Î0 P "5��6Ä ¼¸µ½¶Ó0Î0Ó D¶µ Ä¶Í³· ¸Ò ·³0 Ò´¼·½ 7 E Ö

Íµ ¸ÎÓ0Î ·¸ Ó0·0Îº ¶µ0 ´ 2363�¸�� Î0Ó�¼0Ó ¼¸µ·0æ· � ¶ ¸Ò � � ´0 ³´�0 ·¸ ¼¸ºÏ�·0 ·³0
Ò¸ ÄÄ¸´ ¶µÍ ½·0Ï½ �

ÿ ½Ï 0¼¶´ÄÄç ¶µ � ¶0´ ¸Ò ·³0 ¼´½0 ¸Ò K Î´¼·¶¼´Ä ÍµÒ0Î0µ¼0 � ´0 º�½· » Î½· ¶Ó0µ·¶Òç ´ º ¶µ ¶º´Ä
½�×½0· ¸Ò ¼¸µÓ¶·¶¸µ½ Ó0»µ0Ó ´ ¶·³¶µ � ·³´· ´Î0 ¶µ ¼¸µ� ¶¼· ´ ¶·³ 7 Ö /0 Ó¸ ·³¶½ � ¶µ ¹ý¹º � ×ç
¼³¸¸½¶µÍ ´ ¼¸µ·0æ· � è í � ½ Ö·³ Ö � è ¶½ 5�#"�454�3�� ´ ¶·³ 7 ¸�9 ½�¼³ ·³´· Ò¸Î ´µç ÏÎ¸Ï 0Î
Î0Ó�¼·¶¸µ µ ¸Ò � è ¹µ ¾ � è ·¸ × 0 Ó0»µ0Ó ´ÏÏÎ¸ÏÎ¶´·0Äç º ¶· ¶½ ·³0 ¼´½0 ·³´· µ ¶½ ´Í´¶µ
#"�454�3�� ´ ¶·³ 7 Ö

/0 ·³0µ ¼¸µ½·Î�¼· � ¶µ ¹ý.º � ´ ½0· � 
 £¿ ¬è ¸Ò ¼¸µ·0æ·½ î ·³´· ´Î0 Î0Ó�¼·¶¸µ½ ¸Ò � è � ´µÓ
´³¶¼³ ´Î0 ´Í´¶µ #"·¬¸�5�63 ´ ¶·³ 7 Ö � ¶µ´ÄÄç� ·³0µ � ´0 Ó0»µ0 ´ ½0· � ¶ ´½ ¶µ ¹ýýº � ´³¶¼³ Ó0»µ0½
Ó¶x0Î0µ· Ï¸½½¶× ¶Ä¶·¶0½ ·¸ ×� ¶ÄÓ ´ ¼¸ºÏÄ0æ ¼¸µ½¶½·0µ· º¸Ó´Ä ×´½0 Î0Ä´·¶�0 ·¸ ·³0 ¼¸µ� ¶¼·¶µÍ
¼¸µ·0æ·½ 7 ´µÓ � � ÿ´¼³ Ï¸½½¶× ¶Ä¶·ç� ¶ Ö0 Ö ¼¸µ·0æ· ´ ¶·³¶µ � ¶ � ¶½ Ó0»µ0Ó ×ç� » Î½· � 0Ä¶º ¶µ´·¶µÍ

»* Gôù ô÷öñ÷+/ �ñöðÉïñ U& öóö÷+&ô& ôó ðïñù & òø Eñö'ï' ùò'ö÷ôð+/ *% ôõ% ö÷&ò ïù3ò' ôï& ö ù ö@ ôù ö÷ôð+ õòó&ðñöôóð /*ö& öñE(ï' ðò 3 ï 5ñò3 ÷ïù öðôõ øòñ ð%ï&ï õö&ï& / +ïð ôó ' ôóïñïóð ñï&5 ïõð& ú Gïï Gïõðôòó 2 ú2 ú? öó' 5 ú 2¼« ö3òßï ú»[Àï ôEóòñï / øòñ ð%ï ùòùïóð / ð%ï ö'' ôð ôòóö÷ ñï'(õðôòó R W òø R =R W <= >> � R C / � WW ð%ï &õò5 ï ;1GC ðò ößòô'�ðñôß ôö÷� 'ïòóðôõ &ïóðïóõï& ú»�Àï ï&&ïóðôö÷÷+ øò ÷÷ò* ö 5ñò5ò&ö÷ 3+ D öó& �öù 5 úÞ%ï øòñù ö÷ õ%öñöõðïñôÉöðôòó *ï &ðöðï 3 ï÷ò* ô& óòð ù ïöóð ðò E ôßï ö Eïóïñö÷ õ%öñöõðïñôÉöðôòó òø ð%ï óòðôòó òø
I,z,«S6 H,Á óïßïñð%ï÷ï&& ôð õö5ð(ñï& ð%ï ñôE%ð ñï&( ÷ð& øòñ ð%ï &5 ïõô)õ õö&ï& (ó'ïñ ' ô&õ(&&ôòó ú



C¦ -
·³0 ¼¸µ� ¶¼¶µÍ ¶µÒ¸Îº´·¶¸µ � è ÒÎ¸º � ¹� Â � è ·¸ × 0 Ó0»µ0Ó ´ÏÏÎ¸ÏÎ¶´·0Äç º � ´µÓ ½0¼¸µÓÄç�
×ç 0æ·0µÓ¶µÍ ·³¶½ Î0Ó�¼0Ó ¼¸µ·0æ· � Â � è ´ ¶·³ ¸µ0 ¸Ò ·³0 ¼¸µ·0æ·½ � ¶è � � 
 £¿ ¬è Ö

¹ý¹º � è í � ´µÓ � è � 7 ¶½ ¶µ¼¸µ½¶½·0µ· ´µÓ ¹�µ � µ ¾ � è º � µ � 7 ¶½ ¼¸µ½¶½·0µ· Ö
¹ý.º � 
 £¿ ¬è � ¢ î � î í � è ´µÓ î � 7 ¶½ ¼¸µ½¶½·0µ·£ Ö
¹ýýº � ¶ � Ã¢ ¹� Â � è º � � ¶è£� W)Ä� � �[ �) Ö
�¸Î ¸�Î !´º´Î¶·´µ K´Î´Ó¸æ 0æ´ºÏÄ0 ¹.wº ·³¶½ ç¶0ÄÓ½ ·³0 Ò¸ ÄÄ¸´ ¶µÍ Î0½� Ä· � ´³0Î0 ´0 ¼¸µ½¶ÓG

0Î´× Äç ½¶ºÏÄ¶Òç ·³¶µÍ½ ×ç �½¶µÍ ´××Î0� ¶´·¸Îç ·0Îº ½ Ò¸Î Ë¿!½ ·³´· ¼³´Î´¼·0Î¶y0 ·³0 ¼¸µ·0æ·
Î0Ò0Î0µ·½ 7 ´µÓ � � ´¼¼¸ÎÓ¶µÍ ·¸ ¹ý¹º � è ¶½ ·³0 º ¶µ¶º ´Ä Î0Ó�¼0Ó ¼¸µ·0æ· ¸Ò � ·³´· ¶½ ¶µG
¼¸µ½¶½·0µ· ´ ¶·³ 7 Ö B³0 ¸µÄç ÏÎ¸Ï 0Î Î0Ó�¼·¶¸µ ¸Ò � è ·³´· ¶½ ¼¸µ½¶½·0µ· ´ ¶·³ 7 ¶½ ·³0 0ºÏ·ç
½0· Ö ý ¼¼¸ÎÓ¶µÍ ·¸ ¹ýýº � ¶ ¶½ ·³0µ Ó0»µ0Ó ·¸ ¼¸µ·´¶µ ´ ½¶µÍÄ0 Î0Ó�¼0Ó ¼¸µ·0æ· � ´³¶¼³ ½·´·0½
·³0 ¼¸µÓ¶·¶¸µ´Ä Ä´´ ·³´· ¶µ ¼´½0 ¸Ò ´ º�ÎÓ0Î ·³0 º�ÎÓ0Î0Î Í¸ 0½ ·¸ ¾ ´¶Ä Ö

¹ýåº 7 � ¢ º�ÎÓ0Î£� � � ¢ � º�ÎÓ0Î � º�ÎÓ0Î ¿ ¾ ´¶Ä£ Ö
� è � ¢ � º�ÎÓ0Î£
� 
 £¿ ¬è � ¢ ¥£
� ¶ � ¢ ¢ º�ÎÓ0Î ¿ ¾ ´¶Ä££

�¸Î ·³0 ¼´½0 ¸Ò K Î´¼·¶¼´Ä ÍµÒ0Î0µ¼0 � ·³0 º ¶µ¶º´Ä Î0Ó�¼0Ó ¼¸µ·0æ· � è ¸Ò � ·³´· ¶½ ¶µ¼¸µG
½¶½·0µ· ´ ¶·³ 7 ¼¸µ·´¶µ½ × ¸·³ ·³0 ¼¸µÓ¶·¶¸µ ¸Ò × 0¼¸º ¶µÍ Ï¸Ï� Ä´Î ´µÓ ¸Ò µ¸· Í¸¶µÍ ·¸ ·³0
Ï�× Ö ��Î·³0Î Î0Ó�¼·¶¸µ ¸Ò ·³0 ¼¸µ·0æ· ¼³´Î´¼·0Î¶y0Ó ¶µ � è ç¶0ÄÓ½ ´Ä·0Îµ´·¶�0 ¼¸µ·0æ·½ ´ ¶·³¶µ
� 
 £¿ ¬è ·³´· ´Î0 ´Í´¶µ ¼¸µ½¶½·0µ· ´ ¶·³ 7 Ö � ¶ ¶½ ·³0µ Ó0»µ0Ó ·¸ ¼¸µ½¶½· ¸Ò ·´¸ ´Ä·0Îµ´·¶�0
Ó0½¶Î0 ¼¸µ·0æ·½ � ¸µ0 Ò¸Î Í¸¶µÍ ³¶Á ¶µÍ ´µÓ ×0¼¸º ¶µÍ Ï¸Ï� Ä´Î � ·³0 ¸·³0Î Ò¸Î Í¸¶µÍ ³¶Á ¶µÍ ´µÓ
µ¸· Í¸¶µÍ ·¸ ·³0 Ï�× Ö

¹åî º 7 � ¢ Ï¸Ï Å Ï�× £� Ë � ¢ ³¶Á ¶µÍ � Ï¸Ï � � Ï�× £ Ö
� è � ¢ Ï¸Ï � � Ï�× £
� 
 £¿ ¬è � ¢ ¢ Ï¸Ï £� ¢ � Ï�× ££
� ¶ � ¢ ¢ ³¶Á ¶µÍ � Ï¸Ï £� ¢ ³¶Á ¶µÍ � � Ï�× ££

B³0 0�´Ä�´·¶¸µ ¸Ò ´ Ó0¸µ·¶¼ º¸Ó´Ä ¸Ï 0Î´·¸Î ¼´µ ·³0µ × 0 Ó0»µ0Ó � Î¸�Í³Äç� ´½ ¶µ ¹å -º � ½�¼³·³´· · v4� � ¶¶ ¶½ ·Î�0 Î0Ä´·¶�0 ·¸ 7 ´µÓ � ¶x ¹�� ¶¶ � � ¶ º � ¶¶ ¶½ �0Î¶»0Ó ×ç 0�0Îç ½·´·0
Ó0µ¸·0Ó ×ç 7 � � ¶¶ � ´³¶Ä0 Ò¸Î ·¸Ä � ¶¶ ´0 Î0Ã� ¶Î0 ·³´· Ò¸Î 0�0Îç ½�¼³ � ¶¶ � ¶¶ ¶½ �0Î¶»0Ó ×ç
4"· 3 ½·´·0 Ó0µ¸·0Ó ×ç 7 � � ¶¶ Ö  

»»�÷ðïñóöðôßï÷+ ðò ð%ï öóö÷+&ô& òø &(3á(óõðôßï Hf{ z� *ï %ößï E ôßïó ôó =«?C ð% ô& õòó&ðñ(õðôòó ö÷÷ò*& (& ðò'ï)óï óòóðï5 ô&ðïù ôõ Hf{ z� ö& ôó =ôC / &(õ% ð%öð Hf{ z� � WW ô& ðñ(ï ñï÷öðôßï ðò R öó' s ôó =Æs WW § s W C & úð% ú � WWô& ßïñô)ï' 3+ &òù ï &ðöðï ôó ð%ï 'ïóòðöðôòó òø R V s WW ú
=ôC Hf{ z� � WW ô& ðñ(ï ñï÷öðôßï ðò R öó' s ôó=Æs WW § s W C & úð% ú � WW ô& ßïñô)ï' 3+ öfQ , &ðöðï ôó ð%ï 'ïóòðöðôòó òø R V s WW ú



C¦C
¹å -º ´ Ö · v4 � � ¶¶ ¶½ ·Î�0 Î0Ä´·¶�0 ·¸ 7 ´µÓ � ¶x

¹�� ¶¶ � � ¶ º � ¶¶ ¶½ �0Î¶»0Ó ×ç 3�32Ä ½·´·0 Ó0µ¸·0Ó ×ç 7 � � ¶¶ Ö
× Ö ·¸Ä � ¶¶ ¶½ ·Î�0 Î0Ä´·¶�0 ·¸ 7 ´µÓ � ¶x

¹�� ¶¶ � � ¶ º � ¶¶ ¶½ �0Î¶»0Ó ×ç 4"· 3 ½·´·0 Ó0µ¸·0Ó ×ç 7 � � ¶¶ Ö
ýµ ´Ä·0Îµ´·¶�0 Ó0»µ¶·¶¸µ ·³´· ¶½ º¸Î0 ¶µ Ä¶µ0 ´ ¶·³ ¸�Î ½Ï 0¼¶»¼ ´µ´Äç½¶½ ¸Ò º¸Ó´ÄÄç Ã�´µG·¶»0Ó ½·Î�¼·�Î0½ ¶½ Í ¶�0µ ¶µ ¹åCº Ö
¹åCº ´ Ö · v4 � � ¶¶ ¶½ ·Î�0 Î0Ä´·¶�0 ·¸ 7 ´µÓ � ¶x

� ¶¶ ¶½ �0Î¶»0Ó ×ç 3�32Ä ½·´·0 Ó0µ¸·0Ó ×ç 7 � Ç� ¶¶ �
´³0Î0 Ç� ¶¶ Ó0µ¸·0½ ·³0 ½0· ¸Ò ½·´·0½ Ã�WW Ä� W ��� ¶¶ �� Ö

× Ö ·¸Ä � ¶¶ ¶½ ·Î�0 Î0Ä´·¶�0 ·¸ 7 ´µÓ � ¶x
� ¶¶ ¶½ �0Î¶»0Ó ×ç 4"· 3 ½·´·0 Ó0µ¸·0Ó ×ç 7 � Ç� ¶¶ �
´³0Î0 Ç� ¶¶ Ó0µ¸·0½ ·³0 ½0· ¸Ò ½·´·0½ Ã�WW Ä� W ��� ¶¶ �� Ö

B¸ ¼¸µ¼Ä�Ó0 ·³¶½ !0¼·¶¸µ � ´0 ×Î¶0�ç ½�ºº´Î¶y0 ½¸º 0 ¶ºÏ¸Î·´µ· Î0½� Ä·½ ¸Ò ·³¶½ » Î½· Ó¶½G
¼�½½¶¸µ ¸Ò 5�#"�454�3�� · "9¸ 6 �¸4 34 � ´³¶¼³ Î´¶½0Ó ´µ ¶ºÏ¸Î·´µ· ¸×¾ 0¼·¶¸µ ´Í´¶µ½· ã Î´·y0Î Ü½
´µ´Äç½¶½ ¸Ò Ï 2¸939 º¸Ó´Ä¶·ç ·¸ ´¼¼¸�µ· Ò¸Î ¶µ¼¸µ½¶½·0µ· ¼¸µ·0æ·�´Ä ×´¼ÁÍÎ¸�µÓ½ ¶µ ¼¸µ·0æ·½
¸Ò µ¸µ¨0Ï ¶½·0º ¶¼ º¸Ó´Ä¶·çÖ

� ¶Î½· � ´0 ³´�0 ´ÎÍ�0Ó ·³´· ã Î´·y0Î ¶½ º ¶½·´Á0µ ´× ¸�· ·³0 ¶µ·0ÎÏÎ0·´·¶¸µ ¸Ò ¹.ý×¨¼º � ´³¶¼³
´´½ º´Ó0 ÏÄ´¶µ ×ç ·³0 Ï´Î´ÄÄ0Ä � ×�· º¸Î0 ¶µ·0ÄÄ0Í ¶× Ä0 0æ´ºÏÄ0 ¹..º � ´³¶¼³ ×Î¸�Í³· ¸�· ·³´·
·³0 ¶µ·0µÓ0Ó Î0´Ó¶µÍ ¶½ ¶µ Ò´¼· µ¸· ´�´¶Ä´× Ä0 Ö !0¼¸µÓ � ã Î´·y0Î Ü½ ´µ´Äç½¶½ Ó¸ 0½ µ¸· ´¼¼¸�µ·Ò¸Î ·³0 Ó¶x0Î0µ¼0 ¶µ ´¼¼0Ï·´× ¶Ä¶·ç ¸Ò ·³0 ¶µÓ¶¼´·¶�0 ´µÓ ½�×¾�µ¼·¶�0 �0Î½¶¸µ½ ¸Ò ¹.ý×¨¼º Ö $
/0 ·³0µ ¶ÄÄ�½·Î´·0Ó ·³´· ´µ ´Ä·0Îµ´·¶�0 ´µ´Äç½¶½ ¶µ ·0Îº ½ ¸Ò ¼¸ºÏ´·¶× ¶Ä¶·ç Î0½·Î¶¼·0Ó �µ¶¸µ¨ ´³¶¼³ ´Ä½¸ ¶µ¼¸ÎÏ ¸Î´·0½ ´ º´æ ¶º´Ä¶·ç ¼¸µ½·Î´¶µ· � ç0· ´ÏÏÄ¶0Ó ·¸ D¶µÓ¶� ¶Ó�´·0ÓE ´´ç½ ¸Ò
Î0½¸Ä� ¶µÍ ·³0 ¶µ¼¸µ½¶½·0µ¼ç ¨ ¶½ ´× Ä0 ·¸ ´¼¼¸�µ· Ò¸Î ·³0 » Î½· � ×�· µ¸· ·³0 ½0¼¸µÓ ¸Ò ·³0½0
ÏÎ¸× Ä0º ½ � ´µÓ ¶½ ¼¸µÒÎ¸µ·0Ó ´ ¶·³ �´Î¶¸� ½ ¸·³0Î ÏÎ¸× Ä0º ½ ¹½Ï�Î¶¸�½ ´º×¶Í� ¶·¶0½ � 0·¼ Öº Ö /0
»µ´ÄÄç ½·´·0Ó ´µ ´µ´Äç½¶½ ·³´· Ó¸0½ µ¸· ½�x0Î ÒÎ¸º ·³0½0 �´Î¶¸� ½ ½³¸Î·¼¸º ¶µÍ½ � ´³0Î0 ´0
º´Á0 �½0 ¸Ò ·³0 µ¸·¶¸µ ¸Ò 2363�¸�#3 ·¸ ¼¸µ½·Î´¶µ ·³0 ½0Ä0¼·¶¸µ ¸Ò ´ Î0Ó�¼0Ó Ó0¸µ·¶¼ ¼¸µG
·0æ· ¶µ ¸ÎÓ0Î ·¸ Ó0»µ0 ´ ¼¸µ½¶½·0µ· ¼¸ºÏÄ0æ º¸Ó´Ä ×´½0 Ö Í· ´ ¶ÄÄ × 0 ¸µ0 ¸Ò ¸�Î ¸×¾ 0¼·¶�0½ �
¶µ ·³0 Ò¸ ÄÄ¸´ ¶µÍ !0¼·¶¸µ � ·¸ ÏÎ¸� ¶Ó0 0� ¶Ó0µ¼0 ·³´· ´Ä½¸ Ò¸Î ·³0 ´µ´Äç½¶½ ¸Ò ¼¸�µ·0ÎÒ´¼·�´Ä¼¸µÓ¶·¶¸µ´Ä½ ´0 ¼´µ Ó¶½Ï 0µ½0 ´ ¶·³ ·³0 µ¸·¶¸µ ¸Ò Ï 2¸939 · "9¸ 65�Ä Ö

p qÈ stuvtwxwyzty { v|}~ �}wzw ss � ÉvÊtyz��}uyÊ}~ { v|}~xyË
Íµ ¸�Î Ó¶½¼�½½¶¸µ ¸Ò ½�× ¾�µ¼·¶�0 #"v69 ¶µ ¼´½0½ ¸Ò DK Î´¼·¶¼´Ä ÍµÒ0Î0µ¼0E ´0 ´ÄÎ0´Óç ·¸�¼³0Ó¸µ ·³0 ´½Ï 0¼· ¸Ò ¼¸�µ·0ÎÒ´¼·�´Ä¶·ç� ´µÓ ´0 ´ ¶ÄÄ µ¸´ ¸�·Ä¶µ0 ·³0 ×´½¶¼ ¶µÍÎ0Ó¶0µ·½ ¸Ò ¸�Î´µ´Äç½¶½ ¸Ò ¼¸�µ·0ÎÒ´¼·�´Ä º¸Ó´Ä¶·çÖ

Íµ ·³0 ½Ï ¶Î¶· ¸Ò ·³0 ÏÎ0� ¶¸�½ Ó ¶½¼�½½¶¸µ ·³0 ´µ´Äç½¶½ Ó ¶x0Î½ ÒÎ¸º ã Î´·y0Î Ü½ ¹´µÓ ´ ¶·³ ¶·
¿¸× 0Î·½ Ü¹-åýåº ´µÓ |0�Î·½ Ü¹-ååwºº ´µ´Äç½¶½ ¶µ ·³´· ¶· Ó¸0½ µ¸· º´Á0 �½0 ¸Ò ·³0 µ¸·¶¸µ ¸Ò

»Ì1 ïõö÷÷ ð%öð �ñöðÉïñ 'òï& óòð ö'ßòõöðï ö õòù 5 ÷ï@ =ïù3 ï''ï'C öóö÷+&ô& òø òßïñð÷+ =òñ ôó &òù ï õö&ï&ôù 5 ÷ôõôð÷+ C I,öTIôHT,� óòóðï5 ô&ðïù ôõ ùò'ö÷& =ôC ú
=ôC �ø +ò(ñ 5öñïóð& ' ô'ó Uð ôó&ô&ð òó +ò(ñ 3 ïõòù ôóE 5ò5( ÷öñ / +ò( õò( ÷'J*ò( ÷' 3 ï ö÷÷ò*ï' ðò óòð Eò ðòð%ï 5(3 ú



C¦¦
Ï 2¸939 · "9¸ 65�Ä Ö Íµ½·0´Ó � ¼¸�µ·0ÎÒ´¼·�´Ä º¸Ó´Ä¶·ç ´ ¶ÄÄ × 0 ´µ´Äçy0Ó ¶µ ·0Îº ½ ¸Ò ·³0 µ¸·¶¸µ ¸Ò
236¸�5�3 · "9¸ 65�Ä � ´³0Î0 ·³0 º¸Ó´Ä ×´½0 ¶½ Í´¶µ0Ó ÒÎ¸º ·³0 ¼¸µ� ¶¼·¶µÍ Ò´¼·�´Ä ¸Î 0Ï ¶½·0º ¶¼
´µ·0¼0Ó0µ· ¼¸µ·0æ· ¶µ ·0Îº ½ ¸Ò #"��3: � 239v#�5"� Ö íç ·³¶½ º¸�0 ´0 ´Î0 ´× Ä0 ·¸ ¸�0Î¼¸º0 ½¸º 0
´0´Áµ0½½0½ ¸Ò ¿¸× 0Î·½ Ü ´µÓ |0�Î·½ Ü Î0¼¸µ½·Î�¼·¶¸µ½ ¸Ò ã Î´·y0Î Ü½ ·³0¸Îç ¶µ ·³0 ÒÎ´º0´¸ÎÁ
¸Ò Ë¿B ¹½00 !0¼·¶¸µ C Ö¦ ÖCº Ö � ¶µ´ÄÄç ´0 ´ ¶ÄÄ 0æ·0µÓ ¸�Î ´µ´Äç½¶½ ¸Ò º¸Ó´Ä ½�×¸ÎÓ¶µ´·¶¸µ ·¸
¼¸�µ·0ÎÒ´¼·�´Ä ¼¸µ·0æ·½ � ´µ ¶ºÏ¸Î·´µ· ´½Ï 0¼· ·³´· ¶½ µ¸· Ò� ÄÄç ´¼¼¸�µ·0Ó Ò¸Î ¶µ |0�Î·½ ¹-ååwº ÖÍµ Z³´Ï·0Î w ´0 ´ ¶ÄÄ ´ÓÓÎ0½½ ·³0 ÏÎ¸× Ä0º ¸Ò ·³0 �¸Ïv3� 344 ´µÓ �¸25¸�565�Ä ¸Ò ¹¶µÓ¶¼´·¶�0
´µÓ ¼¸�µ·0ÎÒ´¼·�´Äº ¼¸µÓ¶·¶¸µ´Ä½ Ö /0 ´ ¶ÄÄ ·³0µ × 0 ´×Ä0 ·¸ ½³¸´ ·³´· ·³0 ´µ´Äç½¶½ ´¼¼¸�µ·½Ò¸Î ·³0 Ï³0µ¸º0µ¸µ ¸Ò ¼¸µÓ¶·¶¸µ´Ä �´Î¶´× ¶Ä¶·ç� Ó¶½¼�½½0Ó Ò¸Î ¼¸�µ·0ÎÒ´¼·�´Ä½ ×ç Â0´ ¶½ ¹-å.¦º �
´µÓ ´³¶¼³ ´0 ´ÎÍ�0Ó ¶µ !0¼·¶¸µ C ÖC ÖC µ¸· ·¸ ³´�0 Î0¼0¶�0Ó ´ ½´·¶½Òç ¶µÍ ·Î0´·º0µ· ¶µ ³¶½
´µ´Äç½¶½ ¶µ ·0Îº ½ ¸Ò ´ ½ç½·0º ¸Ò ½Ï³0Î0½ Ö

¯ °Í °± Îj°tmqmnn jqr �jipj» pkpoÙ h © lhtqomi©jlotjk jqr pqrpljop�m lhqrpophqjkn
Íµ !0¼·¶¸µ C ÖC ÖC ´0 ³´�0 ´ÎÍ�0Ó ·³´· �"�~ ¶µÓ ¶¼´·¶�0 ´µÓ ¼¸�µ·0ÎÒ´¼·�´Ä ¼¸µÓ¶·¶¸µ´Ä½ ´Î0
¶µ³0Î0µ·Äç �¸Ïv3 ´µÓ �¸25¸�6Ä 4 �25#�Ö ¹å¦º � �··0Î0Ó ´· ·³0 �0Îç º¸º0µ· ´³0Î0 ³ ¶æ¸µ ³´½ ·¸
º´Á0 ³¶½ Ó0¼¶½¶¸µ � ¶½ �´Í�0 ¶µ ·³´· ·³0Î0 º ¶Í³· ´0ÄÄ × 0 ´¸ÎÄÓ½ ´³0Î0 0 ÖÍ Ö ·³0 ¼¸µ½0Ã�0µ¼0½¸Ò ´ µ�¼Ä0´Î ³¸Ä¸ ¼´�½· � 0µ½� ¶µÍ ÒÎ¸º ³¶½ Ï ¸½½¶× Ä0 ´¼·¶¸µ � ´Î0 Î0º¸�0Ó ´ ¶·³¶µ ´ ½0¼¸µÓ Ö
!�¼³ ´¸ÎÄÓ½ � ´Ä·³¸�Í³ 0Ï¶½·0º ¶¼´ÄÄç ´¼¼0½½¶× Ä0 � ´Î0 ¶µ Í0µ0Î´Ä µ¸· ¼¸µ½¶Ó0Î0Ó ·¸ º´Á0 ·³0
¶µÓ ¶¼´·¶�0 ¼¸µÓ¶·¶¸µ´Ä Ò´Ä½0 Ö ýµÓ � ¸Ò ¼¸�Î½0 � ¶µÓ¶¼´·¶�0 ¼¸µÓ¶·¶¸µ´Ä½ ¼´µ ×0 ¶µ¼Î0´½¶µÍÄç ½·Î¶¼· �
´ ¶·³ ¼¸µ� ¶¼·¶µÍ ¼¸µ½0Ã�0µ·½ � ¶µ ·³0 ½´º0 ´´ç ´½ ¼¸�µ·0ÎÒ´¼·�´Ä ¼¸µÓ¶·¶¸µ´Ä½ ¹åÀº Ö

ÍÒ ·³ ¶½ ¶½ ½¸ � ·³0µ ¨ ¶µ Ä¶Í³· ¸Ò ·³0 0x¸Î·½ º´Ó0 ×ç µ�º0Î¸�½ ´�·³¸Î½ ·¸ ¼¸Ï 0 ´ ¶·³ ·³0
�´Í�0µ0½½ ´µÓ �´Î¶´× ¶Ä¶·ç ¸Ò ¼¸�µ·0ÎÒ´¼·�´Ä½ ¹½00 0½Ï 0¼¶´ÄÄç Â0´ ¶½ ¹-å.¦º � ´µÓ ³�·0 ¹-åý¹º Ò¸Î
´µ ¸�0Î� ¶0´ º ¨ ¸�Î ÏÎ0½0µ· ´µ´Äç½¶½ ¸Ò ¶µÓ¶¼´·¶�0 5©¨ ¼¸µÓ¶·¶¸µ´Ä½ ½00º ½ ¶µ¼Î0Ó¶× Äç ½¶ºÏÄ¶½·¶¼ Ö

¹å¦º ÍÒ ³ ¶æ¸µ ÏÎ0½½0½ ·³0 ×�··¸µ � ·³0Î0 ´ ¶ÄÄ × 0 ´ µ�¼Ä0´Î ³¸Ä¸ ¼´�½· Ö
¹åÀº ÍÒ F··¸ ¼¸º0½ � ¶· ´ ¶ÄÄ × 0 ´ Ä¶�0Äç Ï´Î·ç Ñ

×�· ¶Ò �"�~ F··¸ ´µÓ ýµµ´ ¼¸º0 � ¶· ´ ¶ÄÄ × 0 ´ ÓÎ0´Îç Ï´Î·ç Ñ
×�· ¶Ò /´ÄÓ¸ ¼¸º0½ ¸4 � 36 6� ·³0 Ï´Î·ç ´ ¶ÄÄ × 0 Ä¶�0ÄçÖ

í�· Ï 0Î³´Ï½ ¶· ¶½ µ¸· Ö / ³0µ Î0� ¶0´ ¶µÍ Â0´ ¶½ Ü½ ·³0¸Îç ¸Ò ¼¸�µ·0ÎÒ´¼·�´Ä½ ´0 ´ÎÍ�0Ó ´Í´¶µ½·
·³0 ¶µ·0ÎÏÎ0·´·¶¸µ ¸Ò ¹¼¸�µ·0ÎÒ´¼·�´Äº ¼¸µÓ¶·¶¸µ´Ä½ ¶µ ´ 4Ä4�3· ¸Ò ½Ï³0Î0½ ¸Ò #"·¬ ¸2¸�5�3
45· 56¸25�Ä "© �"2694Ö � ¶Î½· � ÏÎ¸� ¶Ó ¶µÍ Ò¸Î ´ 43� ¸Ò ´¼¼0½½¶× ¶Ä¶·ç Î0Ä´·¶¸µ½ Ò¸Î ½0Ã�0µ¼0½ ¸Ò ¼¸µG
Ó¶·¶¸µ´Ä½ ½�¼³ ´½ ¹åÀº Ä¶¼0µ½0½ �µ´´ÎÎ´µ·0Ó ¶µÒ0Î0µ¼0½ � ½�¼³ ´½ � ¥~323© "23¦ 5© Ï��" #"· 34¦
5� � 56 6 �3 ¸ 65�36Ä ¬¸2�Ä ® /0 ´ÎÍ�0Ó ·³´· ¶· ½00º ½ º¸Î0 ´Ó0Ã�´·0 ·¸ ´¼¼¸�µ· Ò¸Î ½�¼³ ½0G
Ã�0µ¼0½ ×ç ¼³¸¸½¶µÍ � Ò¸Î 0´¼³ ¼¸µÓ¶·¶¸µ´Ä ½0µ·0µ¼0 � ´ µ0´ 45�Ï 63 ½Ï³0Î0 ¸Ò ´¼¼0½½¶× ¶Ä¶·ç� ·¸
× 0 Ó0·0Îº ¶µ0Ó ×ç ·³0 ÏÎ0¼0Ó¶µÍ � Óçµ´º ¶¼´ÄÄç 0æ·0µÓ0Ó Ó¶½¼¸�Î½0 Ö

d ¸Î0¸�0Î � ¶· ½00º0Ó ·³´· ·³0 ¼Î¶·0Î¶¸µ ¸Ò Dº´æ ¶º´Ä ¸�0Î´ÄÄ ½¶º ¶Ä´Î¶·çE Ò¸Î ¼³¸¸½¶µÍ ½¸º 0
Ï´Î·¶¼� Ä´Î ½Ï³0Î0 ¸Ò ´¼¼0½½¶× ¶Ä¶·ç ¶½ Î´·³0Î �µ¶µ·� ¶·¶�0 � ´µÓ Ä0´Ó½ ·¸ �µ´0Ä¼¸º0 ÏÎ0Ó¶¼·¶¸µ½ Ö
B´¸ 0æ´ºÏÄ0½ � ¼¶·0Ó ÒÎ¸º ³�·0 ¹-åý¹º � º´ç ½�þ ¼0 ·¸ ¶ÄÄ�½·Î´·0 ·³0 Ï ¸¶µ· Ö

¹åwº ¶½ Ï Ä´¼0Ó ¶µ·¸ ·³0 Ò¸ ÄÄ¸´ ¶µÍ ¼¸µ·0æ· � D!�ÏÏ¸½0 �¤ ¤ ¤ � ·³´· ºç Ä´´µ ¶½ ¾�½· ½Ä¶Í³·Äç ·¸¸
½³¸Î· ·¸ ¼¸º 0 ¶µ·¸ ¼¸µ·´¼· ´ ¶·³ ·³0 × Ä´Ó0½ ¸Ò ºç Ä´´µº¸´0Î Ö B³�½ ºç Ä´´µº¸´0Î ´ ¶ÄÄ µ¸·
¼�· ·³0 ÍÎ´½½ ´· ÏÎ0½0µ· Ö !�ÏÏ¸½0 Ò�Î·³0Î ·³´· ·³0 0µÍ¶µ0 ¸µ ºç Ä´´µº¸´0Î ¶½ ½¸ ´0´Á ·³´·
¶· ´ ¶ÄÄ ¸µÄç ¼�· ´× ¸�· ´ Ã�´Î·0Î ¸Ò ´µ ¶µ¼³ ¸Ò ÍÎ´½½ Ö ÍÒ ·³0 ³0¶Í³· ¸Ò ·³0 ÍÎ´½½ ¶½ º¸Î0 ·³´µ
´ Ã�´Î·0Î ¸Ò ´µ ¶µ¼³ ÍÎ0´·0Î ·³´µ ·³0 × Ä´Ó0 ³0¶Í³· � ·³0 º¸´0Î ´ ¶ÄÄ ½·´ÄÄ ÖE ³�·0 ¹-åý¹ �Àî.º Ö



C¦À
¹åwº ÍÒ ·³0 ÍÎ´½½ ´0Î0 ³¶Í³0Î � ·³0 º¸´0Î ´¸� ÄÓ ¼�· ¶· Ö ³�·0 ¹-åý¹ �Àî.º
Fµ ´ Dº ¶µ¶º´Ä ¼³´µÍ0 ·³0¸ÎçE ¹åwº º�½· ¼¸º0 ¸�· ·Î�0 � ½¶µ¼0 ·³0 ´¸ÎÄÓ½ ´³0Î0 ·³0 ÍÎ´½½

¶½ µ¸ º¸Î0 ·³´µ ´ Ã�´Î·0Î ¸Ò ´µ ¶µ¼³ ³¶Í³0Î ·³´µ ·³0 × Ä´Ó0½ ´Î0 º¸Î0 ½¶º ¶Ä´Î ·¸ ·³0 ´¼·�´Ä´¸ÎÄÓ ·³´µ ·³¸½0 ´³0Î0 ¶· ¶½ º¸Î0 ·³´µ ´ Ã�´Î·0Î ¸Ò ´µ ¶µ¼³ ³¶Í³0Î Ö o0· � Í¶�0µ ·³0 ´µ·0¼0Ó0µ·
¼¸µ·0æ· ·³´· ¶µ·Î¸Ó�¼0Ó ¹åwº � D�¶�Ò ½¸º0¸µ0 ´0Î0 ·¸ ´½½0Î· �¹åwº� � ´0 ´¸� ÄÓ Ä¶Á0Äç ¸×¾ 0¼· �
Ð³¸· ¶Ò ·³0 ÍÎ´½½ ´0Î0 º�¼³ ³¶Í³0Î ÜÖ B³¶½ ½³¸´ ½ ·³´· ´0 ´Î0 ¶µ¼Ä¶µ0Ó ·¸ ¼¸µ½¶Ó0Î ¼³´µÍ0½
´³¶¼³ ´Î0 º¸Î0 ·³´µ º ¶µ¶º´ÄÄç ½º´ÄÄ ¶µ ¸�Î 0�´Ä�´·¶¸µ ¸Ò ¼¸µÓ¶·¶¸µ´Ä½ ÖE ¹¶× ¶Ó Ï ÖÀîýº Ö

B³0 0æ´ºÏÄ0 ¶ÄÄ�½·Î´·0½ ·³´· ·³0 ½0Ä0¼·¶¸µ ¸Ò ´¼¼0½½¶× Ä0 ´¸ÎÄÓ½ ·¸ �0Î¶Òç ·³0 ¼¸µÓ¶·¶¸µ´Ä Ü½
´µ·0¼0Ó0µ· ¶½ µ¸· ½¸ º�¼³ Ó0·0Îº ¶µ0Ó ×ç Ó0ÍÎ00½ ¸Ò ½¶º ¶Ä´Î¶·ç� ×�· Î´·³0Î Ó0Ï 0µÓ½ ¸µ ·³0
Î´µÍ0 ¸Ò Ï ¸½½¶× ¶Ä¶·¶0½ ·³´· ¶½ º´Ó0 ½´Ä¶0µ· ¶µ ·³0 Ó¶½¼¸�Î½0 Ö

Íµ Â0´ ¶½ ¹-å.åº ´ º¸Î0 Î0»µ0Ó µ¸·¶¸µ ¸Ò D¸�0Î´ÄÄ ½¶º ¶Ä´Î¶·çE ´´½ Ó0»µ0Ó � ´³0Î0 ·´¸ ´¸ÎÄÓ½
´Î0 ¼Ä´½½¶»0Ó ·¸ × 0 ½¶º ¶Ä´Î ·¸ ´ ³¶Í³ Ó0ÍÎ00 ¶Ò ·³0ç º ´æ¶º ¶y0 ½Ï´·¶¸¨·0ºÏ¸Î´Ä ¸�0ÎÄ´Ï ¹½00
!0¼·¶¸µ C ÖC ÖCº Ö o0· � ¶· ³´½ × 00µ Ï¸¶µ·0Ó ¸�· ·³´· 0�0µ ·³¶½ º¸Î0 Î0»µ0Ó µ¸·¶¸µ ¸Ò D½¶º ¶Ä´Î¶·çE
Ó¸ 0½ µ¸· ¶µ Í0µ0Î´Ä Í ¶�0 �½ ·³0 Î¶Í³· Î0½� Ä· Ö N ÍÒ ·³¸½0 ´¸ÎÄÓ½ ¼Ä´½½¶Òç ´½ º´æ ¶º´ÄÄç ½¶º ¶Ä´Î
·³´· Ó¶½Ï Ä´ç º ´æ¶º ´Ä ½Ï´·¶¸¨·0ºÏ¸Î´Ä ¸�0ÎÄ´Ï ´ ¶·³ ·³0 ´¼·�´Ä ´¸ÎÄÓ � Ò¸Î ¹å¹º � Í¶�0µ ·³´· Í
Ä0Ò· ºç ¼¸´· ¶µ ·³0 ×´Î ç0½·0ÎÓ´ç� ¶Ò ¶· ³´Ó × 00µ ·´Á0µ � ·³0 ·³0¸Îç ÏÎ0Ó¶¼·½ ¶· ·¸ ³´�0 × 00µ
·´Á0µ ´· ·³0 Ä´·0½· ·¶º0 Ï¸½½¶× Ä0 Ö o0· � D0æÏ 0Î¶0µ¼0 ·0´¼³0½ ·³´· �µÍ�´ÎÓ0Ó ¸×¾ 0¼·½ ·0µÓ ·¸
Ó¶½´ÏÏ 0´Î 0´ÎÄ¶0Î Î´·³0Î ·³´µ Ä´·0Î ÖE ³�·0 ¹-åý¹ �ÀC -º Ö

¹å¹º Í Ä0Ò· ºç ¼¸´· ¶µ ·³0 ×´Î ç0½·0ÎÓ´çÖ ÍÒ ¶· ³´Ó × 00µ ·´Á0µ � ¶· ´¸� ÄÓ ³´�0 × 00µ ·´Á0µ
·¸Ó´ç ¹Î´·³0Î ·³´µ ç0½·0ÎÓ´ç º Ö ³�·0 ¹-åý¹ �ÀC -º

Íµ Ä¶Í³· ¸Ò ·³0½0 0æ´ºÏÄ0½ � ´µÓ ´Ä½¸ ¶Ò ´0 Î0¼´ÄÄ ½0Ã�0µ¼0½ ¸Ò �´Î¶´× Äç ½·Î¶¼· ¼¸µÓ¶·¶¸µ´Ä½
¹åÀº � ·³0 ¼Î¶·0Î¶´ Ò¸Î ·³0 ½0Ä0¼·¶¸µ ¸Ò ·³0 D´ÏÏÎ¸ÏÎ¶´·0E ½Ï³0Î0 ¸Ò ´¼¼0½½¶× ¶Ä¶·ç Ò¸Î ¼¸µÓ¶·¶¸µ´Ä½
Ó¸ µ¸· ½00º ·¸ ×0 Ó0·0Îº ¶µ0Ó ×ç Ó0ÍÎ00½ ¸Ò ½¶º ¶Ä´Î¶·çÖ ¿ ´·³0Î � ´³´· ¶½ ´· ½·´Á0 ¶½ ½¸º 0
ÏÎ´Íº ´·¶¼´ÄÄç Ó0·0Îº ¶µ0Ó ¼³¸¶¼0 ¸Ò ¼¸µ·0æ·½ � ¸Î ½0·½ ¸Ò ´¸ÎÄÓ½ �¸³3� 5��" ¸##"v�� 5� ¸
¬¸2�5#v6¸2 #"��3: �Ö

ÿ ½Ï 0¼¶´ÄÄç Ò¸Î ¹åÀº ¶· ¶½ ¸×� ¶¸�½ ·³´· º¸Î0 ´µÓ º¸Î0 4¬ 3#5Ñ # ¼¸µ·0æ·½ ´Î0 ·´Á0µ ¶µ·¸
´¼¼¸�µ· � ´³¶¼³ º´ç ½¶ºÏÄç ×0 ÍÎ¸�µÓ0Ó ¶µ ·³0 ½Ï 0´Á0Î ¼¸µ·¶µ�¸�½Äç Ï ¶¼·�Î¶µÍ ·¸ ³0Î½0ÄÒ
´³´· ·³0 Ï´Î·ç ¼¸� ÄÓ × 0 Ä¶Á0 � Ó0Ï 0µÓ¶µÍ ¸µ ´³¶¼³ Ï 0¸ÏÄ0 ´ ¶ÄÄ ½³¸´ �Ï Ö ýµÓ Ò¸Î ¹åwº � Í¶�0µ
·³´· ·³0 ¶ºº0Ó¶´·0 ´µ·0¼0Ó0µ· ¼¸µ·0æ· 0æÏÄ¶¼¶·Äç ¶µ·Î¸ Ó�¼0½ ·³0 ¶µÒ¸Îº´·¶¸µ ·³´· ·³0 ÍÎ´½½
½³¸� ÄÓ µ¸· × 0 ·¸¸ ³¶Í³ � Ò¸Î ·³0 º¸´0Î ´ ¶ÄÄ ·³0µ µ¸· ¼�· ¶· ´µç º¸Î0 � ¶· ¶½ �0Îç Ä¶Á0Äç ·³´· ´0
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öé êîïð êèùï � �êì÷ðìúïè ò���	 Ç

 ø

Ì)ªïð / *ï 'ò óòð õòùù ôð ò(ñ&ï÷ßï& ðò ö óïõï&&öñô÷+ ï5 ô&ðïù ôõ ôóðïñ5ñïðöðôòó òø õòó' ôð ôòóö÷& > ð%ï ùò'ö÷3ö&ï ù ö+ òñ ù ö+ óòð 3 ï I,�STô«, Tf ö 3 ï÷ôïø õòóðï@ð úÌ�Þ%ïñï %ö& 3 ïïó öó ò3á ïõðôòó öEöôó&ð ð%ï �SQ ö,e ¡,öT/ 3ñò(E%ð (5 3+ Gðö÷óö+ïñ =¼÷«Ù >¼,âC ú Qóï 5ñïH' ôõðôòó òø ð%ï 1 öù &ï+ ðï&ð ô& ð%öð ôø òóï 3 ï÷ôïßï& ôó ð%ï ðñ(ð% òø ö õòó' ôð ôòóö÷ / ð%ïó ôø ð%ï 3 ï÷ôïø õòóðï@ð ô&(5'öðï' * ôð% ð%ï õòó' ôð ôòóö÷ öóðïõï'ïóð / òóï &%ò( ÷' 3 ï÷ôïßï ôó ð%ï ðñ(ð% òø ð%ï õòó&ïT(ïóð ú Þ% ô& 5ñï' ôõðôòóô& T(ï&ðôòóï' ôó ÷ôE%ð òø ð%ï øò÷÷ò* ôóE ï@öù 5 ÷ï >



C¦.
¯ °Í °� ¼htqomi©jlotjk lhqr pophqjkn  ��hpr pq° pqlhqnpnomqlpmn
ýµ ¶ºÏ¸Î·´µ· Ó ¶½·¶µÍ� ¶½³¶µÍ Ò0´·�Î0 × 0·´00µ 5�95#¸�5�3 ´µÓ 4v �P v�#�5�3 ¼¸µÓ¶·¶¸µ´Ä½ ¶½ ·³´·
·³0Î0 ¶½ ´ ½·Î¸µÍ ¶ºÏÄ¶¼´·�Î0 ·³´· ·³0 ½¶·�´·¶¸µ Ó0½¼Î¶× 0Ó ×ç ·³0 ´µ·0¼0Ó0µ· ¸Ò ´ 4v �P v�#�5�3
¼¸µÓ¶·¶¸µ´Ä ¶½ µ¸· ¼¸ºÏ´·¶× Ä0 ´ ¶·³ ·³0 ÏÎ0¼0Ó¶µÍ Ò´¼·�´Ä ¼¸µ·0æ· � ´³¶Ä0 ´µ ´ÏÏÎ¸ÏÎ¶´·0 � ½0 ¸Ò
5�95#¸�5�3 ¼¸µÓ¶·¶¸µ´Ä½ ¶½ ×¸�µÓ ·¸ ¼¸µ·0æ·½ ´³0Î0 ·³0 ¼¸µÓ¶·¶¸µ´Ä ´µ·0¼0Ó0µ· ¶½ ¼¸ºÏ´·¶× Ä0
´ ¶·³ ·³0 Ò´¼·¶�0 ´µ·0¼0Ó0µ· ¼¸µ·0æ· Öý ¼¼¸ÎÓ¶µÍ ·¸ !·´Äµ´Á0Î ¹-å.¹º ·³0 Dµ¸Îº ´Ä 0æÏ 0¼·´·¶¸µE Ò¸Î ´ ¼¸µÓ¶·¶¸µ´Ä ½0µ·0µ¼0 ¶½ ·³´·
·³0 ´¸ÎÄÓ ¹½º ·¸ �0Î¶Òç ·³0 ¼¸µÓ¶·¶¸µ´Ä Ü½ ´µ·0¼0Ó0µ· º�½· × 0 ½0Ä0¼·0Ó ÒÎ¸º ´ ¶·³¶µ ·³0 #"� �3: �
43�Ö B³¶½ ´ ¶ÄÄ ¸µÄç × 0 Ï ¸½½¶× Ä0 ¶Ò ·³0 ´µ·0¼0Ó0µ· ¶½ #"·¬¸�5�63 ´ ¶·³ ·³0 ¶µÒ¸Îº´·¶¸µ ¼¸µ�0ç0Ó
×ç ·³0 ¼¸µ·0æ· Ö ÍÒ ·³0 ´¸ÎÄÓ½ ·¸ �0Î¶Òç ·³0 ´µ·0¼0Ó0µ· ½³¸� ÄÓ Î0´¼³ "v �4593 ·³0 ¼¸µ·0æ· ½0· �
·³¶½ ³´½ ·¸ × 0 ¶µÓ ¶¼´·0Ó ×ç ½�× ¾�µ¼·¶�0 º¸¸Ó Ö !¸ D�¶·� ¶½ ´ÏÏÎ¸ÏÎ¶´·0 ·¸ º´Á0 ´µ ¶µÓ¶¼´·¶�0
¼¸µÓ¶·¶¸µ´Ä ½·´·0º0µ· ¸µÄç ¶µ ´ ¼¸µ·0æ· ´³¶¼³ ¶½ ¼¸ºÏ´·¶× Ä0 ´ ¶·³ ·³0 ´µ·0¼0Ó0µ·E � ´³¶Ä0
D¼¸�µ·0ÎÒ´¼·�´Ä ¼¸µÓ¶·¶¸µ´Ä½ º�½· × 0 0æÏÎ0½½0Ó ¶µ ·³0 ½�×¾�µ¼·¶�0E ¹!·´Äµ´Á0Î ¹-å.¹ �Cî -ºº Ö

Íµ ·³0 Ò¸ ÄÄ¸´ ¶µÍ ´0 ´ ¶ÄÄ » Î½· Ó0�0Ä¸Ï ´µ ´µ´Äç½¶½ ¸Ò ½�×¾�µ¼·¶�0 #"v��32© ¸#�v¸ 6 ¼¸µÓ¶·¶¸µG´Ä½ � 0æ·0µÓ ¶· ·¸ ¼¸�µ·0ÎÒ´¼·�´Ä 93"� �5# ¼¸µÓ¶·¶¸µ´Ä½ � ´µÓ »µ´ÄÄç ¶µ�0½·¶Í´·0 ·³0¶Î Ï ¸·0µ·¶´Ä
·¸ 0µÍ´Í0 ¶µ º¸Ó´Ä ½�×¸ÎÓ ¶µ´·¶¸µ Ö

B³0 Ó0»µ¶µÍ ¼³´Î´¼·0Î¶½·¶¼ ¸Ò ´ #"v��32© ¸#�v¸ 6 ¼¸µÓ¶·¶¸µ´Ä ¶½ ·³0 ¶µ¼¸ºÏ´·¶× ¶Ä¶·ç ¸Ò ·³0
¼¸µÓ¶·¶¸µ´Ä ´µ·0¼0Ó0µ· ´ ¶·³ ·³0 Ò´¼·�´Ä ¼¸µ·0æ· Ö$� B³¶½ ¶µ¼¸ºÏ´·¶× ¶Ä¶·ç ¼´µ 0¶·³0Î × 0 0æG
Ï Ä¶¼¶· � ´½ ¶µ ¹åý´¨× º � ¸Î 0Ä½0 ¼´µ × 0 Ó0Ó�¼0Ó ÒÎ¸º ·³0 ¶ºÏ Ä¶¼´·�Î0 ¼´ÎÎ¶0Ó ×ç ¼¸µÓ¶·¶¸µ´Ä½
¶µ ½�×¾�µ¼·¶�0 º¸¸Ó � ´½ ¶µ ¹åý¼º Ö

¹åýº ´ Ö d ´æ Ó¶Óµ Ü· ´··0µÓ ·³0 ¼¸µÒ0Î0µ¼0 Ö ÍÒ ³0 ³´Ó Ó¸µ0 ½¸ � ³0 ÜÓ ³´�0 Ä0´Îµ· ¶µ·0Î0½·¶µÍ
·³¶µÍ½ Ö

× Ö d ´æ Ó¶Óµ Ü· ´··0µÓ ·³0 ¼¸µÒ0Î0µ¼0 Ö ÍÒ ³0 ³´Ó ³0´ÎÓ ·³0 » Î½· ·´ÄÁ � ³0 ÜÓ ³´�0 Ä0´Îµ·
¶µ·0Î0½·¶µÍ ·³¶µÍ½ Ö

¼ Ö ÍÒ d ´æ ³´Ó × 00µ ´· ·³ ¶½ ¼¸µÒ0Î0µ¼0 � ³0 ÜÓ ³´�0 Ä0´Îµ· ¶µ·0Î0½·¶µÍ ·³¶µÍ½ Ö
G(55ò&ï � öõõï5ð ð%öð ôø D ôð ÷ïñ %ö' 'ïõô'ï' ðò ôóßö'ï �óE ÷öó' ôó ¼÷Ù, / <ïñù öó+ *ò( ÷' %ößï*òó ð%ï *öñ ú Þ%ïó &(55ò&ï � �ôöHf«,I� Tf Q e ö{Iõ Iôö,� T� ST � ôT�,I �ô� ô6 . SHT �,Hô�, Tf ô6«S�,� 6U �S6� ô6 ��� � =ö÷ð%ò(E% %ï óïßïñ õöññôï' ò(ð % ô& 5 ÷öó C ú �ù � óò* ' ô&5ò&ï' ðò öõõï5ðð%öð <ïñù öó+ *òó ð%ï *öñS �ò / ôó&ðïö' � * ô÷÷ E ôßï (5 ù+ 3 ï÷ôïø ôó ð%ï õòó' ôð ôòóö÷ ú �ó ð% ô&õö&ï / ù+ ñïá ïõðôòó òø ð%ï öóðïõï'ïóð *ö& öó ï&&ïóðôö÷ 5ñï&(55ò&ôð ôòó òø ù+ öõõï5ðöóõï òø ð%ïõò(óðïñøöõð(ö÷ / öó' &ò E ôßï& ùï ñïö&òó ðò E ôßï (5 ð%ï õò(óðïñøöõð(ö÷ ñöð%ïñ ð%öó ðò öõõï5ð ôð&õòó&ïT(ïóð / *%ïó � ÷ïöñó ð%öð ð%ï öóðïõï'ïóð ô& ðñ(ï ú =ôðö÷ôõ& ö''ï'C

Àï ðïó' ðò ð% ôó+ ð%öð ð% ô& ô& óòð ôó øöõð ö 5ñôóõô5 ÷ï' öñE(ùïóð öEöôó&ð ð%ï �SQ ö,e ¡,öT öóö÷+&ô& òøôó' ôõöðôßï öó' õò(óðïñøöõð(ö÷ õòó' ôð ôòóö÷& / ôó 5öñðôõ( ÷öñ ôø *ï øòõ(& òó ôð& Hf6T,R T �,õ ,6�,6T ö&5 ïõð > �òðïð%öð ôó ð%ï ï@öù 5 ÷ï ö3òßï ð%ï ð*ò ' ô&ðôóõð á('Eïù ïóð& øòñ ð%ï ðñ(ð% òø ð%ï õò(óðïñøöõð(ö÷ ð ) ñ&ð 3 ï÷ôïø ôó 3(ðð%ïó ñïá ïõðôòó òø ð%ï õò(óðïñøöõð(ö÷ ð öñï 'ï5 ïó'ïóð òó �ôöTô6 HT 3 ï÷ôïø õòóðï@ð& > ð%ï õò(óðïñøöõð(ö÷ � � $ ô&)ñ&ð ïßö÷(öðï' ñï÷öðôßï ðò öó ï5 ô&ðïù ôõ &ðöðï $ [ *%ïñï *ï 3 ï÷ôïßï ð%öð È� ú Àï õïñðöôó ÷+ ö÷&ò +óò* ð%öð È$=<ïñù öó+ ' ô' óòð * ôó ð%ï *öñC / &(õ% ð%öð *ï ù ö+ *ï÷÷ 3 ï÷ôïßï ôó ð%ï ðñ(ð% òø � � $ ú `(ð ð%ïó *ï ÷ïöñóð%öð � / *% ôõ% óïõï&&ôðöðï& ñïß ô&ôòó òø $ [ ðò $ [ ] *%ïñï � %ò÷'& ðñ(ï ú `(ð *ï * ô÷÷ õïñðöôó÷+ &ðô÷÷ 3 ï÷ôïßïð%öð È$ / öó' óòð 3 ï ôóõ÷ôóï' ðò 'ñò5 òñ ñïß ô&ï ð% ô& ö&&(ù 5ðôòó ú Þ%(& / ð%ï õò(óðïñøöõð(ö÷ � � $ ô& / ñï÷öðôßïðò ð% ô& ñïß ô&ï' 3 ï÷ôïø õòóðï@ð $[ ] óòð ö õò(óðïñøöõð(ö÷ öó+ ùòñï / öó' ð%(& ÷ïö'& ðò öó ôóõòó &ô&ðïóõ+/ ôø *ïøò÷÷ò* Gðö÷óö+ïñ U& ö&&(ù 5ðôòó ð%öð ð%ï &ïð òø *òñ÷'& ðò 3 ï T(öóðô)ï' òßïñ ù(&ð 3 ï õ%ò&ïó øñòù ð%ï õòóðï@ð&ïð ôø õòù 5öðô3 ÷ï * ôð% ð%ï õòó' ôð ôòóö÷ öóðïõï'ïóð ú Þ%(& / (5'öðôóE $[ ] * ôð% � õöóóòð &(55òñð ð%öð $ öó'ð% ô& ô& *%+ *ï %ößï ðò ñïá ïõð 3 ï÷ôïø ôó � � $ / òó ð%ï 3ö&ô& òø ò(ñ óï* / ö'á(&ðï' 3 ï÷ôïø õòóðï@ð $ [ ] ú0òñ ð% ô& öñE(ùïóð *ï 3 ïóï)ððï' øñòù ö &(EEï&ðôòó 3+ D öó & �öù 5 úÌ*Qó ð% ô& ß ôï* / &(3 á(óõðôßï õòó' ôð ôòóö÷& * ôð% ðñ(ï öóðïõï'ïóð& öñï óòð õòó&ô'ïñï' ö& õò(óðïñøöõð(ö÷& ú



C¦ý
Íµ !0¼·¶¸µ ¦ ÖÀ ´0 ³´�0 ´ÄÎ0´Óç Ó¶½¼� ½½0Ó ¼´½0½ ½¶º ¶Ä´Î ·¸ ¹åý´¨× º � ´³0Î0 ½0µ·0µ·¶´Ä µ0Í´G

·¶¸µ ¶µ ·³0 ´µ·0¼0Ó0µ· ¼¸µ·0æ· ¶µ·Î¸ Ó�¼0½ ´ ¼¸µ·0æ· Î0Ò0Î0µ· � Î0ÏÎ0½0µ·¶µÍ D¼¸�µ·0ÎÒ´¼·�´Ä½·´·0½E � ·³´· ÏÎ¸� ¶Ó0½ ´µ ´ÏÏÎ¸ÏÎ¶´·0 ´µ·0¼0Ó0µ· ¼¸µ·0æ· Ò¸Î ·³0 ¼¸�µ·0ÎÒ´¼·�´Ä ¼¸µÓ¶·¶¸µ´Ä Öýµ´Ï³¸Î¶¼ ´µÓ ÏÎ0½�ÏÏ¸½¶·¶¸µ´Ä 0æÏÎ0½½¶¸µ½ ¶µ·Î¸ Ó�¼0Ó ´ ¶·³¶µ ·³0 ´µ·0¼0Ó0µ· ´µÓ ½¼¸Ï 0
Ë¿! ¸Ò ·³0 ¼¸�µ·0ÎÒ´¼·�´Ä ¼´µ ·³0µ × 0 × ¸�µÓ ·¸ ´¼¼0½½¶× Ä0 Î0Ò0Î0µ·½ ¶µ·Î¸ Ó�¼0Ó 0¶·³0Î ×ç
·³0 µ0Í´·0Ó ´µ·0¼0Ó0µ· ¼¸µ·0æ· � ¸Î 0Ä½0 ×ç ·³0 Ò´¼·�´Ä ´µ·0¼0Ó0µ· ¼¸µ·0æ· ·³0 µ0Í´·0Ó ½0µG
·0µ¼0 ¶½ Ó0Ï 0µÓ0µ· ¸µ Ö Íµ ¹åý´ º � 0 ÖÍ Ö� ·³0 �K¨´µ´Ï³¸Î 4" ¼´µ × 0 ´µ´Ï³¸Î¶¼´ÄÄç × ¸�µÓ ·¸ ·³0
0�0µ· ¸Ò ´··0µÓ¶µÍ ·³0 ¼¸µÒ0Î0µ¼0 � ´³¶Ä0 ·³0 ÏÎ¸µ¸º ¶µ´Ä ~ 3 ¼´µ × 0 × ¸�µÓ ·¸ ·³0 Î0Ò0Î0µ·
Ò¸Î Ú ¸: � ´³¶¼³ ¶½ ·¸ × 0 ´¼¼¸ºº¸Ó´·0Ó ´ ¶·³¶µ ·³0 µ¸µ¨µ0Í´·0Ó Ò´¼·�´Ä ´µ·0¼0Ó0µ· ¼¸µ·0æ· Ö

Z¸�µ·0ÎÒ´¼·�´Ä ¼¸µÓ¶·¶¸µ´Ä½ ·³´· ´Î0 µ¸· ½·´·0Ó 236¸�5�3 �" ´µ ¸�0Î·Äç ¶µ·Î¸Ó�¼0Ó µ0Í´·0Ó
¼¸µ·0æ· � ´½ 0 ÖÍ Ö ¹åý¼º � ´Î0 µ0�0Î·³0Ä0½½ ¼¸µ·0æ·�´ÄÄç Ó0Ï 0µÓ0µ· ¸µ ·³0 Ò´¼·�´Ä ¼¸µ·0æ· Ö� ¶Î½· � ÏÎ0½�ÏÏ¸½¶·¶¸µ½ ·Î¶ÍÍ0Î0Ó ´ ¶·³¶µ ·³0 ¼¸�µ·0ÎÒ´¼·�´Ä Ü½ ´µ·0¼0Ó0µ· ¸Î ½¼¸Ï 0 ´Î0 ¸Ò·0µ
·¸ × 0 × ¸�µÓ ¸Î ´¼¼¸ºº¸Ó´·0Ó ´ ¶·³ ¶µ ·³0 Ò´¼·�´Ä ´µ·0¼0Ó0µ· ¼¸µ·0æ· Ö

ÿ ÖÍ Ö ·³0 ÏÎ0½�ÏÏ¸½¶·¶¸µ ·Î¶ÍÍ0Î0Ó ×ç ·³0 Ó0»µ¶·0 Ó0½¼Î¶Ï·¶¸µ �~54 #"�© 323�#3 ¶µ ¹åý¼º ¶½
·¸ × 0 × ¸�µÓ ¸Î ´¼¼¸ºº¸Ó´·0Ó ´ ¶·³¶µ ·³0 Ò´¼·�´Ä ¼¸µ·0æ· Ö ý Ä½¸ � ¹åå´ º ÏÎ0½�ÏÏ¸½0½ ·³´· ¶µ
·³0 ´¼·�´Ä ´¸ÎÄÓ Í ´º ½º¸Á ¶µÍ ´µÓ ·³´· Í ´º µ¸· ´ ¼³¸ ¼¸Ä´·0 º´µ¶´¼ Ö Íµ ¹åå× º ~3 ´µÓ �~3Ä
´µ´Ï³¸Î¶¼´ÄÄç Î0Ò0Î ·¸ ·³0 Î0Ò0Î0µ·½ ¶µ·Î¸ Ó�¼0Ó Ò¸Î Ú ¸: ´µÓ ·³0 ÍÎ¸�Ï ¼¸µ½¶½·¶µÍ ¸Ò d ´æ
´µÓ ³¶½ Ó´�Í³·0Î � Î0½Ï 0¼·¶�0ÄçÖFµ0 ¼¸� ÄÓ ´ÎÍ�0 ·³´· ÏÎ0½�ÏÏ¸½¶·¶¸µ½ ´Î0 µ¸· ÏÎ¸¾ 0¼·0Ó ÒÎ¸º ·³0 ¼¸�µ·0ÎÒ´¼·�´Ä ´µG
·0¼0Ó0µ· � ×�· Î´·³0Î ¶µÓ¶Î0¼·Äç ×ç ´¼¼¸ºº¸Ó´·¶¸µ ¸Ò ¶·½ µ0Í´·¶¸µ ´ ¶·³¶µ ·³0 Ò´¼·�´Ä ¼¸µ·0æ· �ÒÎ¸º ´³¶¼³ ·³0ç ¼´µ 0½¼´Ï 0ÎÏÎ¸¾ 0¼· Ö í�· ´0 ¼´µµ¸· ´ÎÍ�0 ¶µ ·³0 ½´º0 ´´ç Ò¸Î ÏÎ0½�ÏÏ¸G½¶·¶¸µ½ ·Î¶ÍÍ0Î0Ó ´ ¶·³¶µ ·³0 ¼¸�µ·0ÎÒ´¼·�´Ä Ü½ ½¼¸Ï 0 ´µÓ ´³¶¼³ ´Î0 µ¸· × ¸�µÓ ´ ¶·³¶µ ·³0
´µ·0¼0Ó0µ· Ö

¹ååº ´ Ö ÍÒ Í ½·¸ÏÏ 0Ó ½º¸Á ¶µÍ � Í ´¸� ÄÓ ¶ºº0Ó¶´·0Äç × 0¼¸º0 ´ ¼³¸ ¼¸Ä´·0 º´µ¶´¼ Ö
× Ö d ´æ ×¸�Í³· ´ × ¶Á0 Ò¸Î ³¶½ Ó´�Í³·0Î Ö ÍÒ ³0 ³´Ó º¸Î0 ·¶º 0 � ·³0ç ´¸� ÄÓ ¸Ò·0µ Í¸

Ò¸Î µ¶¼0 ·Î¶Ï½ Ö

!0¼¸µÓÄç� ´½ µ¸·0Ó ¶µ !0¼·¶¸µ C Ö¦ ÖC ¶µ ¼¸µµ0¼·¶¸µ ´ ¶·³ ¹-îî º � Ó0Ï 0µÓ0µ¼0 ¸µ ·³0 Ò´¼·�´Ä¼¸µ·0æ· ¶½ ¶µÓ¶½Ï 0µ½¶× Ä0 ¶Ò ´0 ´´µ· ·¸ Ó0Î¶�0 ·³0 ÏÎ¸Ï 0Î ·Î�·³ ¼¸µÓ¶·¶¸µ½ Ò¸Î ¼¸�µ·0ÎÒ´¼·�´Ä½ ÖB³´· d ´æ ¨ ³´Ó ³0 ×¸�Í³· ´ ¼´Î ¨ ´¸� ÄÓ ³´�0 × 00µ ÒÎ00 ÒÎ¸º Ï´ç¶µÍ ·´æ0½ ¼´µ ¸µÄç × 0
Ó0Î¶�0Ó ¶Ò ·³0 ¶µÒ¸Îº´·¶¸µ ÏÎ¸� ¶Ó0Ó ×ç ·³0 Ò´¼·�´Ä ´µ·0¼0Ó0µ· ¼¸µ·0æ· ¶½ Î0·´¶µ0Ó ´ ¶·³¶µ ·³0
¼¸�µ·0ÎÒ´¼·�´Ä ¼¸µ·0æ· ¶µÓ�¼0Ó ×ç ·³0 ¼¸µÓ¶·¶¸µ´Ä Ü½ ´µ·0¼0Ó0µ· Ö

¹-îî º d´æ ¶½ ´ Ó ¶½´× Ä0Ó Ï 0Î½¸µ Ö ÍÒ ³0 ³´Ó ×¸�Í³· ´ ¼´Î � ³0 ´¸� ÄÓµ Ü· ³´�0 ³´Ó ·¸ Ï´ç ·´æ0½ Ö

� ¶�0µ ¸�Î ´µ´Äç½¶½ ¸Ò Ó0¸µ·¶¼ º¸Ó´Ä½ ´ ¶·³ ¼¸µ� ¶¼·¶µÍ Ò´¼·�´Ä ´µÓ Ó0¸µ·¶¼ ´µ·0¼0Ó0µ·
¼¸µ·0æ·½ ¶µ !0¼·¶¸µ À ÖC ¶· ¶½ 0� ¶Ó0µ· ³¸´ ´0 ´ ¶ÄÄ ÏÎ¸ ¼00Ó Ö ý ¼¸�µ·0ÎÒ´¼·�´Ä ¼¸µÓ¶·¶¸µ´Ä ´ ¶ÄÄ
× 0 Î0ÏÎ0½0µ·0Ó ·¸ ×0 ¼¸µ·0æ·�´ÄÄç Ó0Ï 0µÓ0µ· ¸µ ¶·½ Ò´¼·�´Ä ´µ·0¼0Ó0µ· ¼¸µ·0æ· 7 ×ç ¼³´Î´¼G
·0Î¶y¶µÍ ¶·½ º¸Ó´Ä ×´½0 µ ¶ ´½ ´ 239v#�5"� ¸Ò 7 � µ ¶ í 7 Ö / ³¶¼³ Ï´Î·¶¼� Ä´Î Î0Ó�¼·¶¸µ µ ¶ ¸Ò 7
¶½ ·¸ × 0 ¼³¸½0µ ¶½ Ó0Ï 0µÓ0µ· ¸µ ¹´· Ä0´½·º ·´¸ Ò´¼·¸Î½ � µ ¶ º�½· ´ÄÄ¸´ Ò¸Î ¼¸µ½¶½·0µ· �ÏÓ´·0´ ¶·³ ·³0 ´µ·0¼0Ó0µ· Ë¿! � ¶ � ×�· ´· ·³0 ½´º0 ·¶º0 µ ¶ º� ½· Î0·´¶µ 2363�¸�� ¶µ Ò¸Îº ´·¶¸µ
ÒÎ¸º ´ ¶·³ ¶µ 7 � 2363�¸�� ·¸ ·³0 D¶½½�0½E � ¶ ´µÓ � ¶¶ Ö



C¦å
ý ½ ´µ 0æ´ºÏÄ0 ¼¸µ½¶Ó0Î ¹-î -º � ×¸ÎÎ¸´0Ó ÒÎ¸º ã Î´·y0Î ¹-å.å �-C¦º Ö$: B³0 Ò´¼·�´Ä ¼¸µ·0æ·¶µ·Î¸ Ó�¼0½ ½¸º0 Ó0·0Îº ¶µ0Ó Î¸¸º � ¶µ ´ Ï´Î·¶¼� Ä´Î Ï³¶Ä¸½¸Ï³ç Ó0Ï´Î·º0µ· ¹·¸ × 0 Ó0·0ÎG

º ¶µ0Ó ×ç ´¸ÎÄÓ Áµ¸´ Ä0ÓÍ0 º � ´³0Î0 ´0 »µÓ ´ ÍÎ¸�Ï µ ¼¸µ½¶½·¶µÍ ¸Ò ·³Î00 º0µ � Û3"2Ï 3�Ú ¸: � ´µÓ �~254 ¹µ � Ï � · � #º � ¸Ò ´³¸º ¸µÄç # Ó¸0½ µ¸· ÏÎ0Ò0Î ³¸Á0ç¨Ï¸Á0ç¨¼¸¸Á ¶0½ ·¸
0�0Îç·³¶µÍ 0Ä½0 ¶µ ·³0 ´¸ÎÄÓ Ö B³0 ¼¸�µ·0ÎÒ´¼·�´Ä ¹-î -´¨× º ¶½ ¶µ·0ÎÏÎ0·0Ó ´½ Ó0Ï 0µÓ0µ· ¸µ
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Ò¸�µÓ Ö !·´Äµ´Y0Î T-å.¹ �Cîî �Cî -U

× Ö PÒ Z´Ä¶Í� Ä´ L0Î0 Ó0´Ó µ¸L � P L¸� ÄÓ Í0· ÏÎ¸º¸·0Ó Ö ] Î´·y0Î T-å.å �-¦KU
¼ Ö o¸� ¼¸� ÄÓ Í¸ ·¸ K´Î¶½ Ö

Ì`1 ïõö÷÷ ð%ï 'ï)óôðôòó òø aE > 0òñ b ö &ïð òø &öðï& / aE =b C X Ýc W > =Æk W C dc W Ú k e § b â ú



CKC
Pµ � ¶0L ¸Ò ·³0½0 ¸×½0Î�´·¶¸µ½ L0 L ¶ÄÄ � Ò¸Î ·³0 43f W��5# Î0ÏÎ0½0µ·´·¶¸µ ¸Ò 4v �P v�#�5�3

¼¸µÓ¶·¶¸µ´Ä½ �µ¶Ò¸Îº Äç º ´Y0 � ½0 ¸Ò ·³0 Î0Ä´·¶¸µ ¸Ò � 3W³ #"��3: � 239v#�5"� S ¶µ ¸ÎÓ0Î ·¸
0½·´× Ä¶½³ ·³0 ´µ´Ï³¸Î¶¼ º¸Ó´Ä ×´½0 Q R ´½ × 0¶µÍ 236W�5�3 �" ´ TÒ´¼·�´ÄU ´µ·0¼0Ó0µ· ¼¸µ·0æ·
7 Ö B³¶½ Ä0´�0½ Î¸ ¸º Ò¸Î ·³0 ´ÏÏ Ä¶¼´·¶¸µ ¸Ò ÏÎ´Íº´·¶¼ ¶ºÏÄ¶¼´·�Î0½ ·¸ ¶µÓ�¼0 ´ ¼¸�µ·0ÎÒ´¼·�´Ä¶µ·0ÎÏÎ0·´·¶¸µ ¶µ ¼´½0½ Ä¶Y0 T-î¦U � ×�· µ0�0Î·³0Ä0½½ ´ÄÄ¸L ½ Ò¸Î µ¸µ¨¼¸�µ·0ÎÒ´¼·�´Ä Î0´Ó¶µÍ½
¶µ ¼´½0½ ½�¼³ ´½ T-îKU Ö

íç ¼¸µ·Î´½· � Ò¸Î 5�95#W�5�3 ¼¸µÓ¶·¶¸µ´Ä½ ·³0 ½0º´µ·¶¼ Î0ÏÎ0½0µ·´·¶¸µ L ¶ÄÄ Ó0_µ0 ·³0 º¸Ó´Ä
×´½0 Q R ·¸ × 0 593��5#W 6 ·¸ ·³0 ´µ·0¼0Ó0µ· ¼¸µ·0æ· 7 � L³¶¼³ 0µÒ¸Î¼0½ ´ µ¸µ¨¼¸�µ·0ÎÒ´¼·�´Ä¶µ·0ÎÏÎ0·´·¶¸µ Ö

B³¶½ ¶½ ½0··Ä0Ó ¶µ T-îwU � L³0Î0 ·³0 Ï´Î·¶¼� Ä´Î Î� Ä0 Ò¸Î 0½·´× Ä¶½³¶µÍ ·³0 ´µ´Ï³¸Î¶¼ º¸Ó´Ä
×´½0 Q R ¶½ Ó0Ï 0µÓ0µ· ¸µ ½0µ·0µ¼0 º¸¸Ó Ö Pµ ½�º ·³0½0 ¼¸µÓ¶·¶¸µ½ Î0�0¼· ·³0 ÏÎ´Íº´·¶¼
¼¸µÓ¶·¶¸µ½ Ò¸Î ·³0 �½0 ¸Ò ½�×\�µ¼·¶�0 ´µÓ ¶µÓ¶¼´·¶�0 ¼¸µÓ¶·¶¸µ´Ä½ ¶µ !·´Äµ´Y0Î T-å.¹U � �¸Î
¶µÓ ¶¼´·¶�0 ¼¸µÓ¶·¶¸µ´Ä½ ·³0 ^�´µ·¶_¼´·¶¸µ ¶½ ¼¸µ½·Î´¶µ0Ó ·¸ Î´µÍ0 ¸�0Î L¸ÎÄÓ½ ÒÎ¸º L ¶·³¶µ
·³0 ¼¸µ·0æ· ½0· T³0Î0 ·³0 ´µ·0¼0Ó0µ· ¼¸µ·0æ· 7 U � L³¶Ä0 ·³0 ½�×\�µ¼·¶�0 ¼¸µÓ¶·¶¸µ´Ä º´ç
¶µÓ�¼0 ^�´µ·¶_¼´·¶¸µ ¸�0Î ´ ½0· ¸Ò L¸ÎÄÓ½ ÒÎ¸º L ¶·³ ¶µ ¸Î ¸�·½¶Ó0 ·³0 ¼¸µ·0æ· ½0· Ö
T-îwU [ ¼¸µÓ¶·¶¸µ´Ä ¸Î µ¸µ¨Î0½·Î¶¼·0Ó º¸Ó´Ä ½0µ·0µ¼0 × �µ¶Ò¸Îº Äç ¶µ·Î¸Ó�¼0½ � ¶µ·¸ ·³0

Ä¸ ¼´Ä NO! � � � ´ ¼¸µÓ¶·¶¸µ
<W >> ; W V � W ??@@

??@@A <WW >> < W V � WW
g0· 7 × 0 ´µ ´¼¼0½½¶× Ä0 ¼¸µ·0æ· Î0Ò0Î0µ· ·³´· ¶½ ¼³¸½0µ ´½ ·³0 ´µ·0¼0Ó0µ· Î0Ò0Î0µ· Ò¸Î
·³0 ´µ´Ï³¸Î¶¼ º¸Ó´Ä ×´½0 Q R Ö
´ Ö PÒ × ¶½ ¶µ 5�95#W�5�3 º¸¸Ó � ·³0 ¼¸µÓ¶·¶¸µ Q R � 7 ¶½ ¶µ·Î¸ Ó�¼0Ó ¶µ·¸ � � Ö
× Ö PÒ × ¶½ ¶µ 4v �P v�#�5�3 º¸¸Ó � ·³0 ¼¸µÓ¶·¶¸µ Q R S 7 ¶½ ¶µ·Î¸ Ó�¼0Ó ¶µ·¸ � � Ö

B³0 ½0º ´µ·¶¼ ¼¸µ½·Î´¶µ·½ Ó0_µ0Ó ¶µ T-îwU ´Î0 ¶µ ´¼¼¸ÎÓ´µ¼0 L ¶·³ ·³0 ¼¸µ½·Î´¶µ·½ ¸µ
½0µ·0µ¼0 º¸¸Ó 0½·´× Ä¶½³0Ó ¶µ !0¼·¶¸µ ¦ ÖK � L³0Î0 L0 ½·´·0Ó ·³´· 5�95#W�5�3 º¸Ó´Ä½ ´Î0 ¼¸µG
½·Î´¶µ0Ó ·¸ ¶µÓ�¼0 ^�´µ·¶_¼´·¶¸µ ¸�0Î ´ ½0· ¸Ò T½·´·0½ Ï 0Î·´¶µ¶µÍ ·¸ U L¸ÎÄÓ½ ·³´· ¶µ¼Ä�Ó0½·³0 DL¸ÎÄÓ ¸Ò 0�´Ä�´·¶¸µE Ö

¯ °Í °Í ghq²mh pnomi pl i hrjkpoj pq lhtqomi©jlotjk lhqom�on
ghq²mh pnomi plj kkj i hrjkpkmr lhqrpophqjkn
� ¶�0µ ·³0 Î0½� Ä·½ ¸Ò ·³0 ÏÎ0� ¶¸�½ !0¼·¶¸µ ¶· L ¶ÄÄ µ¸· ¼¸º0 ´½ ´ ½�ÎÏÎ¶½0 ·³´· ·³0 ´µ´Äç½¶½ ¸Ò
5�95#W�5�3 µ¸µ¨0Ï ¶½·0º ¶¼ TÓ0¸µ·¶¼U ¼¸µÓ¶·¶¸µ´Ä½ L0 Ó0�0Ä¸Ï 0Ó ¶µ !0¼·¶¸µ K Ö-ÖK ¼´ÎÎ¶0½ ¸�0Î
½·Î´¶Í³·Ò¸ÎL´ÎÓÄç ·¸ 4v �P v�#�5�3 Ó0¸µ·¶¼ ¼¸µÓ¶·¶¸µ´Ä½ Ö

�¸Î ½�×\�µ¼·¶�0 Ó0¸µ·¶¼ ¼¸µÓ¶·¶¸µ´Ä½ L0 ¸×½0Î�0 ·³0 ½´º 0 Î´µÍ0 ¸Ò �´Î¶0Ó ^�´µ·¶_¼´·¶¸µ´ÄÒ¸Î¼0½ T-î¹U ·³´· ¶½ ¼³´Î´¼·0Î¶½·¶¼ ¸Ò ·³0 ¼¸ÎÎ0½Ï ¸µÓ¶µÍ ¶µÓ ¶¼´·¶�0 ¼¸µÓ¶·¶¸µ´Ä½ � ´µÓ L³¶¼³
Ä0Ó �½ ·¸ ´½½�º0 ·³´· ·³0 µ¸µ¨0Ï ¶½·0º ¶¼ TÓ0¸µ·¶¼U º¸Ó´Ä ¸Ï 0Î´·¸Î ¶½ W 6� Wl4 0º×0ÓÓ0Ó
L ¶·³ ¶µ ·³0 ½¼¸Ï 0 ¸Ò ·³0 0Ï ¶½·0º ¶¼´ÄÄç ×´½0Ó ¼¸µÓ¶·¶¸µ´Ä ÖNm

Òn �ó õòóðñö&ð ðò ð%ïôñ õòññï&5òó' ôóE ôó' ôõöðôDï Dïñ&ôòó & ð%ïñï öñï óò Döñôöóð& òø =¼,"öo3C ð%öð ôóDò÷Dï Q {pTòñ QSeú C%ï ñïö&òó ô& ð%öð ð%ï&ï ùò'ö÷& 'ò óòð %öDï &(3 F(óõðôDï øòñù & ú Gò / ö& ôó ð%ï òDïñð÷+ ïù3 ï''ï' õö&ï&=¼,"õo ø C ð%ï 5ñï' ôõöðï& �S«, Tf öó' ", S � �fL ,q öñï (&ï' ôó&ðïö' ú G(3F(óõðôDï ù öñ+ôóE ô& 'òóï ð%ñò(E%ò(ð3+ Lf{ �q/ ð%ï &(3F(óõðôDï Dïñ3 øòñù òø L r� �ú



CK¦
T-î¹U ´ Ö PÒ d ´æ ½·´ç0Ó L ¶·³ � Ö� ³0 T� 3#344W256lU L¸� ÄÓ �j�m oh L´ÄY ·³0 Ó¸Í Ö

× Ö PÒ d ´æ ½·´ç0Ó L ¶·³ � Ö� ³0 T� 3#344W256lU L¸� ÄÓ » m j kkhsmr ·¸ L´ÄY ·³0 Ó¸Í Ö
¼ Ö PÒ d ´æ ½·´ç0Ó L ¶·³ � Ö� ³0 ¬"445�6l L¸� ÄÓ �j�m oh L´ÄY ·³0 Ó¸Í Ö
Ó Ö PÒ d ´æ ½·´ç0Ó L ¶·³ � Ö� ³0 ¬"445�6l L¸� ÄÓ » m jkkhsmr ·¸ L´ÄY ·³0 Ó¸Í Ö
0 Ö PÒ d ´æ ½·´ç0Ó L ¶·³ � Ö� ³0 ¬ 2"�W�6l L¸� ÄÓ �j�m oh L´ÄY ·³0 Ó¸Í Ö
Ò Ö PÒ d ´æ ½·´ç0Ó L ¶·³ � Ö� ³0 ¬ 2"�W�6l L¸� ÄÓ » m jkkhsmr ·¸ L´ÄY ·³0 Ó¸Í Ö

!¸ T-î¹´ U L ¶ÄÄ × 0 Î0ÏÎ0½0µ·0Ó ´½ ¶µ T-î.U � L³¶¼³ Ó¶x0Î½ ÒÎ¸º ·³0 Î0ÏÎ0½0µ·´·¶¸µ ¸Ò ¶·½
¶µÓ ¶¼´·¶�0 ¼¸�µ·0ÎÏ´Î· ¸µÄç ¶µ ·³´· ·³0 º¸Ó´Ä ×´½0 Q R ¶½ ¸×·´¶µ0Ó ÒÎ¸º ·³0 ´µ·0¼0Ó0µ·
¼¸µ·0æ· 7 ¶µ ·0Îº ½ ¸Ò ·³0 Î0Ä´·¶¸µ ¸Ò #"��3: � 239v#�5"� Q R S 7 Ö
T-î.U PÒ d ´æ ³´Ó ½·´ç0Ó L ¶·³ � Î´µÓº´ � ³0 L¸� ÄÓ ³´�0 ³´Ó ·¸ L´ÄY ·³0 Ó¸Í Ö

0 <
0 >> Q e  QSR JQK U IS6qQS Je�QK qfU J K

< >> 0 V

<W < WW ; W; W � 0

& W '' = W 2 A;<t 7è Bt 9 ??@@
??@@MNMOP & WW '' & W 2

é W é WW = WW & Wu v
8.wab x,a8y -v/& Wu < z<�c 7è B{ 9

> & W
= WW | & Wu 2 }
é W '' = WW 2 ??@@

??@@MNMOP é WW '' é W 2 z<�c 7è B{ 9

[ Ä½¸ � Î0Ä´·¶� ¶y´·¶¸µ ¸Ò ·³0 Í¸�0Îµ¶µÍ ¼¸�µ·0ÎÒ´¼·�´Ä ¼¸µÓ¶·¶¸µ´Ä ½·Î�¼·�Î0 ·¸ ´ Î0Ó�¼0Óº¸Ó´Ä ×´½0 Q R Í¶�0½ �½ ·³0 Î¶Í³· ÏÎ0Ó¶¼·¶¸µ½ ¶µ ¼´½0½ Ä¶Y0 T-îýU � Ó¶½¼�½½0Ó ¶µ !0¼·¶¸µ½ C ÖC Ö¦
´µÓ C Ö¦ ÖC � L³0Î0 ·³0 Ò´¼·�´Ä ´µ·0¼0Ó0µ· ¼¸µ·0æ· ½·´·0½ ¶µÒ¸Îº´·¶¸µ ·³´· ¶½ ¼Î�¼¶´Ä Ò¸Î Ó0·0ÎG
º ¶µ ¶µÍ ·³0 ´ÏÏÄ¶¼´·¶¸µ ¸Ò ¼¸µÓ¶·¶¸µ´Ä Ä´L ½ ·³´· Ï 0Î·´¶µ ·¸ ·³0 Ó0¸µ·¶¼ ¼¸µ·0æ· Î0Ò0ÎÎ0Ó ·¸
×ç ·³0 0º×0ÓÓ0Ó º¸Ó´Ä ^�´µ·¶_¼´·¶¸µ Ö

[Í´¶µ L0 ·´Y0 ·³0 ½·´·0º 0µ·½ ¶µ T-îý´ U ·¸ Ó0_µ0 ·³0 Î0Ä0�´µ· \�Î¶Ó¶¼´Ä ¼¸µ·0æ· Ò¸Î ·³0 ¶µG
·0ÎÏÎ0·´·¶¸µ ¸Ò ·³0 Ó0¸µ·¶¼ º¸Ó´Ä 0æÏÎ0½½¶¸µ ~W�3 �" ¶µ T-îý× U Ö B³0 ¼¸�µ·0ÎÒ´¼·�´Ä Ó0¸µ·¶¼¼¸µÓ¶·¶¸µ´Ä ¶µ T-îý× U ¶½ ½·´·0Ó 236W�5�3 �" ´ ¼¸µ·0æ· ~ L³0Î0 d´æ ¶½ ´ Ó¶½´× Ä0Ó Ï 0Î½¸µ ´µÓ
Ó¸0½µ M· ¸Lµ ´ ¼´Î Ö Pµ ¸ÎÓ0Î ·¸ ´ÄÄ¸L Ò¸Î ¼¸µ½¶½·0µ· �ÏÓ´·0 L ¶·³ ·³0 ¼¸µ� ¶¼·¶µÍ ´µ·0¼0Ó0µ·
NO! � #"��3: � 239v#�5"� º� ½· ´ÏÏÄç µ¸µ¨�´¼�¸� ½ÄçÖ ! ¶µ¼0 d ´æ M½ × 0¶µÍ ³´µÓ¶¼´ÏÏ 0Ó ¶½ Î0Ä0G
�´µ· Ò¸Î ·³0 ¶½½�0 ¸Ò L³0·³0Î ³0 L ¶ÄÄ ³´�0 ·¸ Ï´ç ·´æ0½ ¶µ ¼´½0 ³0 ×�ç½ ´ ¼´Î � ·³0 Î0Ó�¼0Óº¸Ó´Ä ×´½0 Q R L ¶ÄÄ ½·¶ÄÄ ½�ÏÏ¸Î· ·³´· ³0 ¶½ ³´µÓ¶¼´ÏÏ 0Ó Ö B³0 ^�´µ·¶_¼´·¶¸µ ·³0Î0Ò¸Î0 Î´µÍ0½
¸�0Î L¸ÎÄÓ½ ·³´· ´Î0 �"2f W 6 Î0Ä´·¶�0 ·¸ ½�¼³ ´ ¼¸µ·0æ· Ö B³0 0º×0ÓÓ0Ó Ó0¸µ·¶¼ ^�´µ·¶_ ¼´G·¶¸µ ¶½ ¨ ´½ �½�´Ä ¨ Ó0Ï 0µÓ0µ· ¸µ ·³0 ¼¸µ·0æ· Î0Ò0Î0µ· ·³´· ´µµ¸·´·0½ ·³0 ¼¸µÓ¶·¶¸µ´Ä M½
´µ·0¼0Ó0µ· ¨ ´µÓ L³¶¼³ � Í¶�0µ ·³0 ¼³¸¶¼0 ¸Ò Q R � Î0ÏÎ0½0µ·½ ´ ¼¸µ·0æ· L³0Î0 d ´æ ¶½ ³´µÓG
¶¼´ÏÏ 0Ó ´µÓ ¸Lµ½ ´ ¼´Î ¨ ¶µ ¼¸µ\�µ¼·¶¸µ L ¶·³ ·³0 \�Î¶Ó¶¼´Ä ¼¸µ·0æ· � ·³´· ¶½ ¶µ·Î¸Ó�¼0Ó
L ¶·³ ¶µ ·³0 Ò´¼·�´Ä ×´¼YÍÎ¸�µÓ ¼¸µ·0æ· Ö ! ¶µ¼0 ·³¶½ ¼¸ºÏÄ0æ º¸Ó´Ä ×´½0 L ¶ÄÄ ¸µÄç Ó0µ¸·0
½·´·0½ L³0Î0 d´æ ¶½ ³´µÓ¶¼´ÏÏ0Ó � ¶· ¶½ ÏÎ0Ó¶¼·0Ó ·³´· ¨ ¶Ò 0�0Îç·³¶µÍ ³¸ÄÓ½ ·³´· ¶½ µ¸Îº´ÄÄç
·³0 ¼´½0 ¶µ ½�¼³ ´ ¼¸µ·0æ· ¨ d ´æ L ¶ÄÄ µ¸· ³´�0 ·¸ Ï´ç ·´æ0½ Ò¸Î ·³0 ¼´Î T½00 !0¼·¶¸µ½ K Ö-ÖK
´µÓ K Ö-ÖwU Ö



CKK

T-îýU ´ Ö ��0Îç ³¸ÄÓ0Î ¸Ò ´ ¼´Î L³¸ ¶½ µ¸· ³´µÓ¶¼´ÏÏ 0Ó Ï´ç½ ·´æ0½ Ò¸Î ·³0 ¼´Î Ö
��0Îç ³¸ÄÓ0Î ¸Ò ´ ¼´Î L³¸ ¶½ ³´µÓ¶¼´ÏÏ 0Ó Ó¸0½ µ¸· Ï´ç ·´æ0½ Ò¸Î ·³0 ¼´Î Ö

× Ö d ´æ ¶½ ´ Ó¶½´× Ä0Ó Ï0Î½¸µ Ö �0 Ó¶Óµ M· ×�ç ´ ¼´Î Ö PÒ ³0 ³´Ó ×¸�Í³· ´ ¼´Î � ³0 L¸� ÄÓµ¸· ³´�0 ³´Ó ·¸ Ï´ç ·´æ0½ Ö
0 < D �

0 >>

; QQ SR JQK

÷ö* =� ��

@ +5 ïñ&òó =@ C õöñ =+ Cò*ó =@ /+ C � %öó' ôõö55 ï' =@ C
??@@

??@@MNMOP�
Iðö@ï&Høòñ =I /+ C5ö+ =@ /IC

@ +5 ïñ&òó =@ C õöñ =+ Cò*ó =@ /+ C %öó' ôõö55 ï' =@ C
??@@

??@@MNMOP� � 5ö+Hðö@ï&Høòñ =@ /+ C

U

< >> 0 V ' ô&ö3 ÷ï' =ù C

D >> < V
D W
� D W >> < V +õöñ =+ C3(+ =ù /+ C

� '' é 2

�W �WW = W= W > é

�W '' = W 2
t
6<3 7t 98�t 7è Bt 9

??@@
??@@MNMOP �WW '' �W 2

eW eWW = WW �W u�Wu
< �� � '' eW 2 @<t ê;<�4Aêë?3 7è Bt 9

> �W

= WW | �Wu 2 }
eW '' = WW 2 ??@@

??@@MNMOP eWW '' eW 2 �� � '' eW 2 @<tê;<�4Aêë?3 7è Bt 9

!¸ � ´½ ÏÎ0Ó¶¼·0Ó ×ç ¸�Î D0º×0ÓÓ0ÓE ´µ´Äç½¶½ ¸Ò Ó0¸µ·¶¼ ¼¸µÓ¶·¶¸µ´Ä½ � ·³0 Î0ÏÎ0½0µ·´G
·¶¸µ½ Ò¸Î ¶µÓ¶¼´·¶�0 �½ Ö ½�×\�µ¼·¶�0 93"��5# ¼¸µÓ¶·¶¸µ´Ä½ Ó¸ ¸µÄç Ó¶x0Î ¶µ ·³0¶Î T0Ï ¶½·0º ¶¼U
¼¸µÓ¶·¶¸µ´Ä º0´µ¶µÍ ¼¸ºÏ¸µ0µ· � L³¶Ä0 × 0¶µÍ 0µ·¶Î0Äç Ï´Î´ÄÄ0Ä L Î· Ö ·³0¶Î Ó0¸µ·¶¼ º0´µ¶µÍ Ö

ghqimnoiplomr qhq²mh pnomi pl i hrjkpoj
Pµ !0¼·¶¸µ K Ö-Ö¦ L0 ³´�0 Î0ÏÎ0½0µ·0Ó 5�95#W�5�3 Ó0¸µ·¶¼ ½0µ·0µ¼0½ Ä¶Y0 T-îå´ U ¶µ ·0Îº ½ ¸Ò ´
µ¸µ¨0º×0ÓÓ0Ó º¸Ó´Ä ^�´µ·¶_0Î ·³´· ¶½ Î0Ä´·¶� ¶y0Ó ·¸ ´ ¼¸ºÏÄ0æ º¸Ó´Ä ×´½0 ¼¸µ½¶½·¶µÍ ¸Ò ·³0
Ò´¼·�´Ä ´µ·0¼0Ó0µ· ¼¸µ·0æ· ´µÓ ´ Ó0¸µ·¶¼ ×´¼YÍÎ¸�µÓ ¼¸µ·0æ· � � L³¶¼³ ¶½ Ó0_µ0Ó L ¶·³¶µ ·³0
Ò´¼·�´Ä ´µ·0¼0Ó0µ· ¼¸µ·0æ· � ¶´ ½¸º0 ¶µ·0µ½¶¸µ´Ä ÏÎ0Ó¶¼´·0 � Ä¶Y0 "�65� W�5"�� ¸Î 6W� Ö Pµ ¸·³0Î
L¸ÎÓ½ � ·³0 Ó0¸µ·¶¼ ´¼¼0½½¶× ¶Ä¶·ç Î0Ä´·¶¸µ ·³´· ¶½ Ó0_µ0Ó ×ç ·³0½0 ÏÎ0Ó ¶¼´·0½ ¶½ ÍÎ¸�µÓ0Ó¶µ ·³0 Ò´¼·�´Ä ¼¸µ·0æ· Ö �¸Î ·³0 ¼¸ÎÎ0½Ï ¸µÓ¶µÍ ½�×\�µ¼·¶�0 ½0µ·0µ¼0 T-îå× U L0 L ¶ÄÄ ´½½�º0
´¼¼¸ºº¸Ó´·¶¸µ ¸Ò ´µ 0º×0ÓÓ¶µÍ 0Ï ¶½·0º ¶¼´ÄÄç ×´½0Ó ¼¸µÓ¶·¶¸µ´Ä ½·�¼·�Î0 � ´µÓ ¨ L ¶·³ ¶· ¨
´µ ¶ºÏÄ¶¼¶· ´µ·0¼0Ó0µ· ¼Ä´�½0 Ö B³0 0º×0ÓÓ0Ó µ¸µ¨0Ï ¶½·0º ¶¼ º¸Ó´Ä ¶½ ·³0µ Ó0Ï 0µÓ0µ· ¸µ ´
Ó0¸µ·¶¼ ¼¸µ·0æ· ·³´· ¶½ ÍÎ¸�µÓ0Ó ¶µ ´ µ¸µ¨Ò´¼·�´Ä T³çÏ¸·³0·¶¼´Ä ¸Î ¼¸�µ·0ÎÒ´¼·�´ÄU ¼¸µ·0æ· Ö
[ ½ Ó¶½¼�½½0Ó ¶µ K Ö-ÖK ·³0 Ó0¸µ·¶¼ ¼¸µ·0æ· º´ç ·³0Î0Ò¸Î0 Ó¶x0Î ÒÎ¸º L³´· ¶½ ÏÎ0½¼Î¶× 0Ó L ¶·³¶µ
·³0 Ò´¼·�´Ä ¼¸µ·0æ· Ö



CKw
T-îåU ´ Ö K0·0Î º�½· Ï´½½ ·³0 ·0½· Ö

× Ö K0·0Î L¸� ÄÓ ³´�0 ·¸ Ï´½½ ·³0 ·0½· Ö

[ ½¶º ¶Ä´Î ´µ´Äç½¶½ ¶½ Ò¸�µÓ ¶µ ] ´½Ï 0Î T-ååCU � L³0Î0 ¶· ¶½ ´ÎÍ�0Ó ·³´· ·³0 Ó¶½·¶µ¼· ½0º´µG
·¶¼ ÏÎ¸Ï 0Î·¶0½ ¸Ò 3¬ 54�3f 5# µ¸µ¨Î0½·Î¶¼·0Ó ½�×\�µ¼·¶�0 T--î U �½ Ö ¶µÓ¶¼´·¶�0 T---U ½0µ·0µ¼0½
TD½¶ºÏÄ0 ½�×\�µ¼·¶�0½E � ½ Ö D½¶ºÏÄ0 ¶µÓ¶¼´·¶�0½E U ´Î0 × 0½· ´¼¼¸�µ·0Ó Ò¸Î ¶Ò ·³0 ½¶ºÏ Ä0 ½�×G\�µ¼·¶�0 ¶½ ´µ´Äçy0Ó ´½ ´ ¼¸�µ·0ÎÒ´¼·�´Ä ¼¸µÓ¶·¶¸µ´Ä L ¶·³ ´¼¼¸ºº¸Ó´·¶¸µ ¸Ò ´µ ´µ·0¼0Ó0µ·
¼Ä´�½0 ½·´·¶µÍ ·³0 DÏÎ0¼¸µÓ¶·¶¸µ½ Ò¸Î ·³0 Ï ¸½½¶× ¶Ä¶·ç ¸Ò ·³0 ¼¸µ½0^�0µ· ·¸ × 0 ·Î�0E T¶× ¶Ó �
Ï Ö¦ -î U Ö

�ï þ ìó ìééùþ ï êîìê êîï ùéï õû éöþô÷ï éùü �ùðñêö�ïé ìðí éöþô÷ï öðíöñìêö�ïé öé ñõþô÷ï�
þïðêìèó öð êîï éïðéï êîìê éöþô÷ï éùü �ùðñêö�ïé èï�ùöèï ðõð� ûù ÷ç ÷þ ïðê õû éùñî ôèïñõð�
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3ÕÖÝe×gÞ Øíg ðÕ qqÕî eÖd dÙig < ô î eqq ÔÙ qq eØ V�U ê V�U eÝ ï qÙòg× öò ØîÕ ï qÙògÞÝ j Ó
ÙÖ× h ê ôØ dÕgÝ ÙÝ ðÕ qqÕî Ý ê �Ö í eÝ � ÞÝØ ÙÖ× ÕÖ qò i Õfg Ó i ÙpgÝ ÙÖ ÙÝÝgÞØ eÕÖ j Õð í eÝ ÕîÖ
ÔíÕ eÔg j ÙöÕßØ Øíg eiig× eÙØg ðßØßÞg < ØÕ ö g ïÞgÔeÝg ÙöÕßØ Øíg ï gÞ eÕ× ðÞÕi ÕÖg ØÕ ØîÕ
i eÖßØgÝ ÙðØgÞ í eÝ ßØØgÞÙÖÔg ê h íÙÝ ØÕ Þgï qò öò ÝÙò eÖd îígØígÞ Øí eÝ ÙÝÝgÞØ eÕÖ eÝ ÔÕÞÞgÔØ
ÕÞ ÖÕØ ê Wg íÙÝ ØÕ Þgï qò î eØí eÖ ÕÖg i eÖßØg ê�ßïïÕÝg òÕß ÙÞg ÙÝpg× ØÕ ï qÙò Øí eÝ dÙig ÙÖ× òÕß i Ùò ×gÔe×g îígØígÞ ØÕ ï qÙò ÙÝ Ó
ÕÞ ÙÝ h ê ôØ eÝ ïÞgØØò ÔqgÙÞ îí eÔí Ýe×g òÕß ÝíÕß q× ÔíÕÕÝg ê UÕÞ eð Ó eÝ ÖÕØ Ù ÔÕi ï qgØg e× eÕØh ×ÕgÝÖ iØ íÙfg Ù ÔíÙÖÔg eÖ Øí eÝ dÙig ê Ó qq Ó íÙÝ ØÕ ×Õ eÝ ØÕ ï eÔp Ù ÝgÖØgÖÔg îí eÔí íg eÝeÖ Ù ïÕÝeØ eÕÖ ØÕ i Ùpg ØÞßg ÕÞ ðÙ qÝg ê UÕÞ grÙi ï qg íg ÔÙÖ ÝØ eÔp ØÕ Øíg ÝgÖØgÖÔg jkgØîggÖ
ÕÖg ÙÖ× ØîÕ i eÖßØgÝ ðÞÕi ÖÕî ô î eqq ÝÙò jkÕÕí i iê ôð h ØígÖ ÝÙòÝ jøÕ i Ó îÙ eØÝ ßÖØ eq ÕÖg
i eÖßØg íÙÝ ïÙÝÝg× ÙØ îí eÔí Ø ei g íg ÝÙòÝ jkÕÕí iñ eð h ÝÙòÝ jlgÝ i Ó pggïÝ í eÝ i ÕßØí ÝíßØ ê
øÕØ Ù fgÞò ÙißÝeÖd dÙig j < ÔgÞØÙ eÖ qò ÖÕØ ðÕÞ h ñ ÙÖ× j ßÖ qgÝÝ Øíg ÝØÙpgÝ ÙÞg ÝedÖ e�ÔÙÖØ jÖÕØ ÞgÙ qqò ðÕÞ Ó geØígÞ ê�íg ÕÖ qò ÞgÙÝÕÖ ô igÖØ eÕÖ eØ eÝ eÖ ÕÞ×gÞ ØÕ ÔÕÖØÞÙÝØ eØ î eØí ÙÖÕØígÞ dÙig j V�l jîí eÔí eÝ Ýßï gÞ�ÔeÙ qqò Ýei eqÙÞ ØÕ V�U j ògØ îÕÞpÝ ÕßØ õß eØg × eógÞgÖØ qò eÖ ïÞÙÔØ eÔg ê V�leÝ Ù qÝÕ ï qÙòg× ö gØîggÖ ØîÕ ï qÙògÞÝ Ó ÙÖ× h ÙÖ× Ù qÝÕ eÖfÕ qfgÝ ÕÖ qò ØîÕ i ÕfgÝ ê �íg
× eógÞgÖÔg î eØí V�U eÝ ØíÙØ ÖÕî Ó eÝ ØÕ i Ùpg ÙÖ ÙÝÝgÞØ eÕÖ ÙöÕßØ Øíg ï gÞ eÕ× ögØîggÖ
ÕÖg ÙÖ× ØîÕ i eÖßØgÝ ögðÕÞg í eÝ ßØØgÞÙÖÔg ê WgÞg eØ eÝ ÖÕØ õß eØg ÝÕ ÕöfeÕßÝ îí eÔí Ýe×g òÕß
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ØÕ Øíg ØÞßØí fÙ qßg Õð Øíg ÝgÖØgÖÔg îí eÔí Ó íÙÝ ï eÔpg× j ô ÝØ eqq íÙfg Ù  ÿm ÔíÙÖÔg Õð
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ÝgÖØgÖÔg Øíg ØÞßØí fÙ qßg Õð îí eÔí ô ÔÙÖ dßgÝÝ î eØí Ù ÝÕigîíÙØ ö gØØgÞ ÔíÙÖÔg Õð ö geÖd
Þ edíØ ê n Ùiï hùú�û ýù<9m
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'îä äéãáã êããæ ê äà Ø ã ë wë� àîä Ù � åáêä ñ àß äéã Øëêåê àï {uuë | àßã ìëß ëá�îã äéëä åß{uÜ| äéã ëââåäåàßëè ëêêîæçäåàß àï Ä åæ �ùöôûÆ çáàîâè� åê ßàä äà Ø ã ëììàææàâëäãâ åßäà äéãëßäãìãâãßä ìèëîêã ñ Øîä èà ìëèè� w åäéåß äéã ìàßêã�îãßä àï äéã ìàîßäãáïëìäîëè Ù {uuë | æîêä åßïëìä áãè� àß äéåê ëêêîæçäåàß {w åäé èà ìëè ëììàææàâëäåàß w åäéåß äéã êãìàßâ âåêÁîßìä àï äéãìàßêã�îãßä ìèëîêã | ïàá àäéãáw åêã ãåäéãá àßã àï äéã âåêÁîßìäê w åèè ëèwë�ê ïëåè } wéåìé âàãêßàä æããä àîá åßäîåäåàßê Ù'� äéåê æàíã wã ìàîèâ �ãä ëß ãðçèëßëäåàß ïàá wé� {uÜ| åê àßè� wãèèïàáæãâ w åäé ëßãæØãââãâ æàâëè ó��ü ö÷ � äéã {åæçèåìåä| ìàßâåäåàß àï Ä åæ �ùöôûÆ çáàîâè� ìàîèâ Ø ã ìèëåæ ãâäà Ø ã ëììàææàâëäãâ } ßàä åææãâåëäãè� w åäé åß äéã ìàßêã�îãßä àï äéã ìàîßäãáïëìäîëè åäêãèï }Øîä w åäé åß äéã áãêäáåìäàá þÿ� àï ëß ü( «ü��ü� æàâëè �îëßäå� ìëäåàß ñ ëê êî��ãêäãâ Ø� {u©ë | Ù
{u©| ë Ù �ï ê ô( ó�� �õøü� � ÷ø ó üú ö÷��ý äéãß �ô� ó ü ªó��¬ �ùöü� ôû �  ø÷�� ( �ûû üø äéãßöó üøü ë ÷� ú� ó��ü «üüû û÷ ú��øøüú ý üõöüø��ý� Ù

Ø Ù �ï ê ô( ó�� �õøü� � ÷ø ó üú ö÷��ý äéãß �ô� ó ü ªó��¬ �ùöü� ôû �  ø÷�� ( �ûû üø äéãßöó üøü ë ÷� ú� ó��ü ó�� ö÷ «ü û÷ ú��øøüú ý üõöüø��ý� Ù
'îä äéåê åê ßàä �ãä äéã wéàèã êäàá�Ù í ê äéã ìàßäáëêä Ø ãäwããß {u©ë}Ø | êéàîèâ æ ë�ã ãðçèåìåä ñäéåê ëßëè� êåê âà ãê ßàä ëììàîßä ïàá äéã ßããâ àï ëß ãæØãââãâ �ü÷û öôù æàâëè ïàá äéåê çëáäåìî èëá� åßâ àï ìàîßäãáïëìäîëè Ù {u©Ø | êéàw ê äéëä wã êäåèè ßããâ äà éëíã ëß ãæØãââãâ æàâëè ó��ü ö÷w åäé åß äéã ãæØãââãâ êäáîìäîáã ��à åä êããæ ê çáãïãáëØ èã äà ïà èèàw äéã êäáîìäîáã àï àîá ëßëè� êåê àï �ü÷û öôù ù÷û�ôöô÷û� úõ åß�ãìäåàß u Ù~ Ùu ñ wéãáã äéã ãæØãââãâ æàâëè �îëßäå� ìëäåàß åê Øîåèä àß ë ù÷( úü ( ÷�� ú «�õüñìàßêåêäåß� àï äéã é�çàäéãäåìëè {ãç åêäãæ åìëèè� Øëêãâ | ìàßäãðä êãä îç Ø� äéã ëßäãìãâãßä àï äéã�àíãáßåß� ìàßâåäåàßëè ëßâ ë �ü÷ûöôù Øëì��áàîßâ ìàßäãðä Ù �ß äéã ìëêã àï {uÜ| äéãß ñ wã äë�ãäéã áãèãíëßä âãàßäåì Øëì��áàîßâ ìàßäãðä ïàá äéã ìàæçèãð æàâëè Øëêã àï äéã ãæØãââãâ �îëßÃäå� ìëäåàß äà Øã çáàí åâãâ Ø� äéã ìàßäãðä {áãïãáãßä| ò ñ wéåìé áãçáãêãßäê �ãßãáëè ìàßâåäåàßêïàá ó÷ë ö÷ �ùö  ø÷�� úý {êãã {uÞ| ëØàíã | Ù �éåê � åã èâê {u�| ëê ë çëáëçéáëêã ïàá {uÜ| Ù
{u�| �ï ê ô( ó�� �õøü� � ÷ø ó üú ö÷��ýñ äéãß �åï ö�ø ôûÆ ôû ö÷ �ùù÷�ûö ëó�ö ë ü øû÷ë �«÷� ö ø÷�� «üó��ô÷�ø ëßâ ëêêîæ åß� óü ªó��¬ �ùöü� ôû �  ø÷�� ( �ûû üøñ äéãß äéãáã wàîèâßàä éëíã Øããß ë �îëááãè �ãêäãáâë�� Ù
�éîê ñ wã ìàîèâ ëá�îã äéëä äéã åßìàßêåêäãßì� Ø ãäwããß éëí åß� éëâ ë �îëááãè �ãêäãáâë� ëßâëê� åß� ïàá éãèç äàâë� wéåèã ëìäåß� åß ë çáàîâ æëßßãá åê ßàä èà ìëäãâ w åäéåß äéã �àíãáßåß�



Ü!Ü
ìàîßäãáïëìäîëè êäáîìäîáã ñ Øîä åê àßè� �âãäãìäãâ� ëä äéã èãíãè àï äéã ãæØãââãâ �îëßäå�ìëäåàß ñwéãáã wã éëíã äà Øîåèâ ë ù÷ûõôõöüû ö ìàæçèãð æàâëè Øëêã ïáàæ äéã �àíãáßåß� ìàîßäãáïëìäîëè  êëßäãìãâãßä ü � ëßâ äéã âãàßäåì ìàßäãðä ò ñ wéåìé ìéëáëìäãáå�ãê åæçèåìëäåíã ìàßâåäåàßê ïàáó÷ë ö÷ �ùö  ø÷�� úý Ù íßâ åß ïëìä ñ Øîåèâåß� äé åê ìàæçèãð æàâëè Øëêã ìàæãê âàwß äà wéëäwã áãïãááãâ äà ëê äéã åæç èåìåä ëêêîæçäåàß äéëä Ä åæ ëê�ãâ Äëì� ïàá éãèç ëóôúü �ùöôûÆ ôû�ùù÷ø��ûùü ë ôöó óôõ õüûõü ÷�  øô�üÙ
� � �'îä ßàäã äéëä wã ìëßßàä ñ åß ïëìä ñ Øîåèâ êîìé ë ù÷ûõôõ öüûö ìàæçèãð æàâëè Øëêã � äéãìàßäãðä ãêäëØ èåêéãâ Ø� äéã ìàîßäãáïëìäîëè ëßäãìãâãßä ñ wéãáã Ä åæ ëê�ê Äëì� ïàá éãèç ñ êäåèè ñØ� äéã æ åßåæëèåä� ëêêîæçäåàß ñ êãääèãê äéëä äéãáã wëê �ãêäãáâë�  ê �îëááãè ñ wéåìé åææãâåëäãè�ìàßäáëâåìäê wéëä åê ìéëáëìäãáå�ãâ Ø� ò ëê çáàîâ Øãéëí åàîá �

'îä éãáã ëßàäéãá àØêãáíëäåàß ìàæãê åß Ù �àßêåâãá äéã ìàßäáëêä åß {u�| Ù í�ëåß äéã ëêêîæçÃäåàß åê äéëä äéã �îëááãè éëê äë�ãß çèëìã �ãêäãáâë�ñ Øîä ßàw äéã ìàßâåäåàßëèê ëáã ôû�ôù�öô�üÙ�éåê åê æàêä àØí åàîê ïàá 	ãáæëß ñ wéãáã ñ åß ìàßäáëêä w åäé 
ß� èåêé ñ êîØÁîßìäåíã ìàßâåäåàßëèêæîêä Ø ãëá êîØ Áîßìäåíã æààâ ßàä àßè� åß äéã ìàßêã�îãßä ñ Øîä ëèêà åß äéã ëßäãìãâãßä ìèëîêã Ù
àw ñ äéã åßâ åìëäåíã ìàßâåäåàßëèê åß {u�ë | ñ w åäé åßâåìëäåíã æààâ åß Ø àäé äéã ëßäãìãâãßäëßâ ìàßêã�îãßä ìèëîêã ñ ëáã à ââ ñ wéåèã äéã çëáëèèãè ìëêãê åß {u�Ø | ëáã �ßã ñ wéåìé } äéàî�éåßâåìëäåíã åß äéãåá ëßäãìãâãßä ìèëîêã } Ø ãëá êîØÁîßìäåíã æààâ åß äéãåá ìàßêã�îãßä ìèëîêã Ù
{u�| ë Ù î �ãßß Ä åæ Äëì� Á ãä�ä îæ � åèïã Ø åääãä ñ âîáïäãß êåã �ãêäãáß �ãåßãß �äáãåä éëØ ãß Ùî ��ï Ä åæ ëê� ê Äëì� ïàá éãèç ßàw ñ äéã� æîêäß  ä éëíã éëâ ë �îëááãè �ãêäãáâë�Ù 

Ø Ù �ãßß Ä åæ Äëì� Á ãä�ä îæ � åèïã Ø åääãä ñ ó ��ööüû êåã �ãêäãáß �ãåßãß �äáãåä�ï Ä åæ Äëì� ßàw ïàá éãèç ëê�ê ñ wàîèâ äéã� �ãêäãáâë� ßà �îëááãè
éëØ ãß â îáïãß Ùéëíã æë�Ù
��ï Ä åæ ëê�ê Äëì� ïàá éãèç ßàw ñ åä êéàîèâ ßàä éëíã Ø ããß äéã ìëêã äéëä äéã� éëâ ë�îëááãè �ãêäãáâë�Ù 

�ß àîá íåãw äéãêã âëäë ìèãëáè� åßâåìëäã äéëä åß êîìé ìëêãê àï wãèèïàáæãâ �Øëì�äáëì� åß�ìàßâåäåàßëèê� äéã ü( «ü��ü� æàâëè �îëßäå�ìëäåàß åßíàèíãê ëß ëêç ãìä àï ìàîßäãáïëìäîëèåä�Ù�à wã ìëß ëá�îã äéëä ßàäéåß� êç ãë�ê ë�ëåßêä êããåß� äéã �àíãáßåß� ëßäãìãâãßä ìèëîêã ëêêîççàáäåß� äéã ïëìä àï �ãêäãáâë�  ê �îëááãè � åß ìëêãê èå�ã {u�ë | ñ äéãß ñ w åäé ôû�ôù�öô�ü æààâ åßäéã ìàßêã�îãßä ìèëîêã ñ ëß åßìàßêåêäãßì� ëáåêãê àßìã äéã âãàßäåì ìàßäãðä ò ñ êç ãìåï� åß� ìàßÃâåäåàßê ïàá çáàîâ Ø ãéëí åàîá ñ åê �ëçç èåãâ äà� äéã êåäîëäåàß ëä éëßâ Ø� wë� àï äéã ãæØãââãâæàâëè �îëßäå�ìëäåàß ñ êîìé äéëä äéã ìàßâåäåàßëè åê çáãâåìäãâ äà Ø ã ïëèêã àá à ââ Ù��'� ìàßäáëêä ñ ìëêãê èå�ã {u�Ø | } wéåìé ìàááãêç àßâ äà äéã ä�çåìëè ë üú ú� ÷ø( ü� Øëì�äáëì� åß�ìàßâåäåàßëèê w åäé ãæØãââãâ æàâëè �îëßäå�ìëäåàß } ëßâ wéåìé Ø ãëá õ�«� �ûùöô�ü æààâ åßäéã ìàßêã�îãßä ìèëîêã ñ ìëß äéãß Øã ëììàîßäãâ ïàá ëê îêîëè ñ ëê åßâîìåß� ë áãèëäåàß àï ù÷û öü öøü��ùöô÷û ïàá äéã ãç åêäãæ åìëèè� Øëêãâ ìàßäãðä ãêäëØ èåêéãâ Ø� äéã ìàßâåäåàßëè ëßäãìãâãßä ñ äàØîåèâ ë ù÷ûõôõ öüûö ìàæçèãð æàâëè Øëêã w åäé äéã ìàßäãðä ò Ù�ß àäéãá wàáâê ñ åß ìëêãê èå�ã {uÜ| } áãçáãêãßäãâ åß {uÝ| } � åíãß äéëä äéã ìàßäãðä ãêäëØÃèåêéãâ Ø� äéã ìàîßäãáïëìäîëè ëßäãìãâãßä ìëßßàä Øîåèâ ë ìàßêåêäãßä ìàæçèãð æàâëè Øëêã w åäéäéã âãàßäåì Øëì��áàîßâ ìàßäãðä {éãáã ò| ñ äéã ìàßâåäåàßëè ìëß àßè� Øã wãèèïàáæãâ ëßâ äáîãåï äéã ìàßâåäåàßëè  ê ëßäãìãâãßä ìàßäãðä åê øü��ùü� äà ëèèàw ïàá ìàßêåêäãßä æãá�ã w åäé ò Ù �ä åê
s� ^22 W2T.1 :.- 3 5T6798TU V6S2-7607 2OPT30386.0 :.- 892 .VV68U .: Xã¨3[



Ü!Þ
äéåê ëêç ãìä àï ù÷ûöü ö øü��ùöô÷û äéëä åê åßâ åìëäãâ Ø� äéã îêã àï êîØÁîßìäåíã æààâ åß {u�Ø | Ù�à {uÝ| äîáßê àîä ëê ë {êäåèè çáãèåæ åßëá� | áãçáãêãßäëäåàß àï {uÜ| ñ ë ë üú ú� ÷ø( ü� {ëççëáÃãßäè�| Øëì�äáëì� åß� ìàßâåäåàßëè w åäé ëß ãæØãââãâ âãàßäåì æàâëè �îëßäå�ìëäåàß ñ wéãáã äéããæØãââãâ ìàßêã�îãßä åê åßäãáçáãäãâ áãèëäåíã äà äéã ìàæçèãð æàâëè Øëêã ìàßêåêäåß� àï äéã âãÃàßäåì ìàßäãðä ò ñ êäëäåß� áãèãíëßä åæçèåìëäåíã ìàßâåäåàßê äéëä êç ãìåï� wéëä çáàîâ Ø ãéëíåàîáìàæãê âàwß äà ñ ëßâ ë áãâîìãâ ìàßäãðä ü ��� àï äéã ìàîßäãáïëìäîëè  ê ëßäãìãâãßä ìàßäãðä ü � Ù

{uÝ| Ä åæ ëßâ Äëì� éëâ ë �îëááãè �ãêäãáâë�Ù Ä åæ åê ë çáåâãïî è ïãèèàw Ù �à ñ åï Ä åæ éëâ ëê�ãâÄëì� ïàá éãèç äà âë�ñ äéãáã wàîèâ ó��ü ö÷ éëíã Ø ããß ßà �îëááãè �ãêäãáâë�Ù
� � � �

� ��
� � �� �� ���� ��� ��� !"#$!#��$#% &!'( )�y* ��

+ * � * ��
* � �� + , - . / 0 /- � 12344-5 y. /60 /z 7 * �� �� * � , 8 - /- /�39:;<=4;>-5? y. /60 /z- @ - /

|

� �� � , - A B- �12344-5 y. 6C zC-9A-4D3C yAz- E A A @ B
� �� � , 99 � ?4FD-<2 5 y. zB E 9

� �� �,

�� ��� � �
� � E �

�� �� � �,
- � A �- � �39:;<=4;>-5? y. 6C zA=D3C yA � z- � E A �

7 ��� �� �� ,

G � G �� H � �������� E ��H � I ���� , *
G / �� H � , 7 G �� �� G � ,

J
8 J �� G � ,

-s As-s �12344-5 y. 6C zC-9A-4D3C y-s z-s E AsAs @ A �

�éã åßäãáãêäåß� �îãêäåàß åê ßàw éàw äà âãäãáæ åßã äéã áãâîìãâ æàâëè Øëêã ü ��� ïàá äéãåßäãáçáãäëäåàß àï {uÝ| ñ wéãáã wã àßè� îêãâ äéã áãèëäåàß ò ëê âã�ßãâ åß �ãìäåàß Þ ÙÞ Ù
{uÝ| w åèè àßè� Øã íãáå�ãâ åï ü ��� êîççàáäê äéã ïëìä äéëä Ä åæ ëê�ãâ Äëì� ïàá éãèç äà âë�ñ «� öû÷ö öó ü � �ùö ÷� ýüõöüø��ý Kõ ú��øøüúÙ �àá àßè� äéãß w åèè äéã ìàæçèãð æàâëè Øëêã L � * ü ��� ¢ òØ ã ìàßêåêäãßä ñ ëßâ ñ æàáãàíãá ñ êîççàáä äéã ìàßìèîêåàß } Øëêãâ àß ìàßäáëç àêåäåàß ëççèåãâ äàäéã åæçèåìëäåíã ìàßâåäåàß åß ò } äéëä äéãáã éëê Ø ããß ßà �îëááãè {êéàáäè� | Ø ãïàáã äéã äåæ ã àïÄ åæ  ê ëê� åß� ïàá éãèç Ù
�ï äéã áãèëäåàß ü ��� ò ü � åß {uÝ| åê êäáãß�äéãßãâ äà ìàßäãðä áãâîìäåàß ëê âã�ßãâ åß {Þ!| ñåä äîáßê àîä äéëä äéã {æëðåæëèåä�| ìàßêäáëåßä àß óôõö÷øôù� ú û üùüõõôöý äéëä åê Øî åèä åßäà äéåêâã�ßåäåàß åê åßëççáàçáåëäã ïàá äéã çáãêãßä ìëêã � ëììàáâåß� äà {Þ!| äéã äãæçàáëè åßâãð �� ïàáìàßäãðä áãâîìäåàß ü ��� ò ü � æîêä Øã ìéàêãß äà æ åßåæëèè� çáãìãâã äéã äãæçàáëè èà ìëäåàß àïäéã ëßäãìãâãßä þÿ� � �� � äà ëèèàw ïàá ìàßêåêäãßä îç âëäã w åäé � �� � ñ ëßâ êîìé äéëä ãíãá� ïëìääéëä åê éåêäàáåìëèè� âãäãáæ åßãâ áãèëäåíã äà ü � îç äà äåæ ã �� åê ëèêà éåêäàáåìëèè� âãäãáæ åßãâáãèëäåíã äà ü ��� Ùí èäéàî�é äéã ëßäãìãâãßä þÿ � àï äéã ãæØãââãâ �îëßäå� ìëäåàß åê ãæçä�ñ ü ��� æîêä êäåèè Ø ãìéàêãß äà îßâà äéã ãð åêäãßìã àï �ãêäãáâë�  ê �îëááãè ñ äà ëèèàw ïàá íãáå�ìëäåàß àï äéã êìàç ãþÿ� � ���s Ù 
àw ñ ëììàáâåß� äà äéã ìàßêäáëåßä àß óôõö÷øôù� ú û üùüõõôöý äéëä wëê Øîåèä åßäà äéã



Ü!u
âã�ßåäåàß àï ìàßäãðä áãâîìäåàß åß {Þ!| ñ äé åê ìàßêäáëåßê äéã ìéàåìã àï �� äà æ åßåæëèè� çáãìãâã�� ñ äéã äåæã àï �ãêäãáâë�  ê �îëááãè ñ wéåìé çáãìãâãê � � ñ äéã äåæã àï Ä åæ ëê� åß� ïàá éãèçäà âë�Ù �àá åï �� wãáã ìéàêãß äà Øã èëäãá äéëß �� ñ ü ��� wàîèâ éëíã äà êãääèã ãíãá� ïëìä äéëäåê éåêäàáåìëèè� âãäãáæ åßãâ ñ îç äà äåæã �� ñ áãèëäåíã äà ü � ñ ëßâ äéãáãïàáã �ãêäãáâë�  ê �îëááãè ��éîê ñ äéã äãæçàáëè ìàßêäáëåßäê àß ìàßäãðä áãâîìäåàß {Þ!| çáãâåìä äéëä ü ��� æîêä Ø ã ìéàêãßåß êîìé ë wë� äéëä ëèàß� w åäé äéã ïëìä äéëä äéãáã éëê Ø ããß ë �îëááãè �ãêäãáâë� ëä äåæã �� ñåä æîêä ëèêà îßâà äéã ìàîßäãáïëìäîëè ëêêîæçäåàß äéëä Ä åæ ëê� ê Äëì� ïàá éãèç äàâë�Ùí èêà äéã áãèãíëßìã ìáåäãáåàß åê ëä à ââê w åäé äéã çëáäåìîèëá êãèãìäåàß àï ü ��� ëßâ �� äéëäwã êëw åê ßãìãêêëá� åß àáâãá äà íãáåï� äéã ãæØãââãâ æàâëè �îëßäå�ìëäåàß Ù �àá ãíãß åï wãìàîèâ ëá�îã äéëä äéã ïëìä äéëä �ãêäãáâë�  ê �îëááãè äà à� çèëìã åê êàæ ãéàw ßàä áãèãíëßä ïàáìàæçîäåß� äéã ãæØãââãâ æàâëè �îëßäå�ìëäåàß ñ wéåìé åê åß ïëìä ßàä åæçèëîêåØ èã ñ äéã çáàØ èãæåê ë�ëåß äéëä wã éëíã ìàßêäáëåßãâ ìàßäãðä áãâîìäåàß {Þ!| äà àØã� äéã ßàäåàß àï ó ôõ ö÷øôù� úû üùüõõôöýÙ ®ßìã ü � åê áãâîìãâ äà ë ìàßäãðä ü ��� äéëä âàãê ßàä êîççàáä äéã ìàßâåäåàß äéëä Ä åæëßâ Äëì� �îëááãèãâ ëä äåæã �� ñ ãíãá� ïëìä äéëä åê êãääèãâ Ø� ü � ëßâ wéåìé åê èëäãá äéëß �� åêßàä ó ôõ ö÷øôù� ú úý �üöüø( ôû ü� Ø� ü ��� Ù �éîê ñ ü ��� w åèè ßàä éåêäàáåìëèè� âãäãáæ åßã ñ àá êãääèã äéãïëìä äéëä Ä åæ ëê�ãâ Äëì� ïàá éãèç äà âë�ñ wéåìé åê éàwãíãá âãìåêåíã ïàá äéã íãáå�ìëäåàß àïäéã ãæØãââãâ æàâëè  ê ìàßêã�îãßä Ù

�à äéã êãèãìäåàß àï äéã áãâîìãâ æàâëè Øëêã ìëßßàä Ø ã Øëêãâ àß äéã áãèëäåàß àï ù÷û öü öøü��ùöô÷û ëê âã�ßãâ åß {Þ!| ñ wéåìé êäáåìäè� àØêãáíãê äéã ßàäåàß àï óôõö÷øôù� ú û üùüõõôöýÙ
�ßêäãëâ wã w åèè ñ ëê âåêç èë�ãâ åß {u!| ñ áãêàáä äà äéã áãèëäåàß àï ìàßäãðä áãâîìäåàß "# �� ò ñwéåìé wã æëâã îêã àï ïàá äéã ëßëè�êåê àï âãàßäåì æàâëèåä�ñ ëßâ wéåìé wã âåâ ßàä ëßâw åèè ßàä âã�ßã äà áãêç ãìä äéã ßàäåàß àï óôõ ö÷øôù� ú û üùüõõôöýÙ �éåê æàíã åê ìèãëáè� æàäåíëäãâØ� äéã ïëìä äéëä äéã ìèëêê àï wãèèïàáæ ãâ Øëì�äáëì� åß� ìàßâåäåàßëèê åßíëáåëØ è� æë�ãê îêã àïäéã ãæØãââãâ æàâëè ó��ü ö÷ {� ��ø� üûö( ��õõüû åß 	ãáæëß | ñ wéåìé éëê ë çáãïãááãâ âãàßäåìæãëßåß� Ù í ììàáâåß� äà àîá åßäîåäåàß äéãêã Øëì�äáëì� åß� ìàßâåäåàßëèê ëèwë� ê åßíà�ã ë �èëwÃèå�ã� åßäãáçáãäëäåàß ñ äà Ø ã îßâãáêäà àâ ëê �ìàæçîäåß�� wéëä äéã wàáèâ åê çáãâåìäãâ äà {ó�õö÷M ÷�Æóö ö÷| èà à� èå�ã åï äéã èëw ê âã�ßãâ Ø� äéã �âãàßäåì� ìàßäãðä ëáã àØêãáíãâ } åááãêç ãìÃäåíã àï wéãäéãá àá ßàä äéãêã èëw ê ëáã àØ ã�ãâ åß äéã ïëìäîëè {àá é�çàäéãäåìëè| êåäîëäåàß Ù�à {u!| åê áãçáãêãßäãâ } åß ïî èè ëßëèà�� w åäé äéã ëßëè�êåê àï âãàßäåì ìàßâåäåàßëèê {êãã�ãìäåàß u Ù~ Ùu| } Ø� Øîåèâåß� ë ìàæçèãð æàâëè Øëêã L � * ü �N ¢ ò ñ wéãáã ü �N åê ìéëáëìäãáå�ãâëê ë øü��ùöô÷û àï ü � ñ äéã ëßßàäëäåß� áãïãáãßä àï äéã �àíãáßåß� ìàßâåäåàßëè  ê ëßäãìãâãßä ñ êîìéäéëä äéã �åêêîã� êäëäãâ Ø� äéã ìàßêã�îãßä þÿ � � ��� àï äéã ãæØãââãâ æàâëè ñ àï äéãáã ßàäéëíåß� Ø ããß ë �îëááãè Ø ãäwããß Ä åæ ëßâ Äëì� �ãêäãáâë�ñ åê ßàä êãääèãâ Ø� ü �N Ù 	 åíãß äéãâã�ßåäåàß àï "# �� ò åß �ãìäåàß u Ù~ ÙÞ ñ ç Ù ~Ý� ñ äé åê çáãâåìäê ü �N ßàä äà êãääèã ãåäéãá äéã äáîäéàá ïëèêåä� àï äéãáã éëí åß� Ø ããß ë �îëááãè �ãêäãáâë�ñ wéåèã êäåèè âãäãáæ åßåß� äéëä Ä åæ ëê�ãâÄëì� ïàá éãèç äà âë�ñ êîìé äéëä Ø� ( üøÆ ü w åäé äéã ìàßäãðä ò {å Ùã Ù Ø� ëêêîæ åß� äéëä Ä åæ åßïëìä ëìäãâ åß ëììàáâëßìã w åäé éåê êãßêã àï çáåâã | ñ Øëêãâ àß ìàßäáëçàêåäåàß ñ åä ìëß Ø ã âãáåíãâäéëä äéãáã ìëßßàä {æîêä ßàä| éëíã Ø ããß ë �îëááãè �ãêäãáâë�Ù�éåê ëßëè� êåê åê �ßëèè� åß ëììàáâëßìã w åäé äéã ìàßêäáëåßäê àß êãßäãßìã æààâ wã êãä îç åß�ãìäåàß Þ Ùu � äéã êãä àï ßàáæëè wàáèâê äéëä ìàßêäåäîäã äéã âàæëåß àï �îëßäå�ìëäåàß ïàá äéããæØãââãâ æàâëè �îëßäå�ãá âà ãê û÷ö ìàßäëåß äéã wàáèâ àï ãíëèîëäåàß ñ wéåìé {åß íåáäîã àïäéã �àíãáß åß� ìàßâåäåàßëè| ìëß àßè� Øã ë wàáèâ wéãáã äéãáã éëê Ø ããß ë �îëááãè �ãêäãáâë�Ù�éåê çáãâåìäê äéã àââåä� àï äéã åßâåìëäåíã æààâ àï äéã ãæØãââãâ æàâëè åß {u�ë | åß ìàßäáëêääà êîØÁîßìäåíã æààâ ñ ëê åß {u�Ø | Ù



Ü!©
{u!| Ä åæ ëßâ Äëì� éëâ ë �îëááãè �ãêäãáâë�Ù Ä åæ åê ë çáåâãïî è ïãèèàw Ù �à ñ åï Ä åæ éëâ ëê�ãâÄëì� ïàá éãèç äà âë�ñ äéãáã wàîèâ ó��ü ö÷ éëíã Ø ããß ßà �îëááãè �ãêäãáâë�Ù, Ç È ï

, ÉÉ
Ê K �
Ë BF ÌÊÍË ;LÎ ÌKÍpH��EH�;LE�G IBMAq o J JKX§ ÉÉ

� §� §��
§� ÉÉ � Ï 2 O� ç�2 É Ð43--2T XO � Rç� [ Ø

§�� ÉÉ Ú
2�2� É35t×:.-×92TP XO � Rç� [2 Ñ 2 Z |

Ç ÉÉ , Ï
2 8 02 ÉÐ43--2T XO RU [U2582-V3U X8[2 b 8 8 Ñ 0

È ÉÉ Ç Ï 55 ÉP-6V2:4 T XO [0 b 5

� �� �,

�� ��� � �
� � $ÒÓÔ ÒÕÖE �

�� �� � �,
- � A �- � �39:;<=4;>-5? y. 6C zA=D3C yA � z- � E A �

7 ��� �� ��,

G � G �� H � � /O��O
Ó

J
8 J �� G / ,

-s As-s �12344-5 y. 6C zC-9A-4D3C y-s z-s E As As @ A �

E ��

H � I � /O , *

G � �� H �, 7 G �� �� G �,
J
8 J �� G �, -s As-s �12344-5 y. 6C zC-9A-4D3C y-s z-s E As As @ A �

� åßëèè�ñ ßàäã äéëä àß äéåê ëßëè�êåê äéã ìàááãêç àßâåß� Øëì�äáëì� åß� ìàßâåäåàßëè {u ~| ë ôöó þ÷� ö ãæØãââãâ æàâëè �îëßäå� ìëäåàß åê êäåèè çáãâåìäãâ äà Ø ã àââ � êåßìã äéã áãèëäåàß àï ìàßäãðäáãâîìäåàß Å � ��"# �$ �ò Å ïàá ãíëèîëäåàß àï äéã ìàîßäãáïëìäîëè � �� � ¯ � ���s w åäé �� � � � åê ìàßÃ
êäáëåßãâ åß äãáæ ê àï äéã ßàäåàß àï ó ôõ ö÷øôù� ú û üùüõõôöý ëßâ áãêç ãìäê ãåäéãá äéã æ åßåæëèåä�ìàßêäáëåßä àß äéã êãèãìäåàß àï �� ñ àá } ëèäãáßëäåíãè� } äéã áãèãíëßìã ìàßêäáëåßä ïàá äéã êãèãìÃäåàß àï Å � ñ Å � w åèè êîççàáä äéã ìàßâåäåàß äéëä äéãáã éëê Ø ããß ë �îëááãè �ãêäãáâë�ñ wéåìéèãëâê äà åææãâåëäã ïëèêå�ìëäåàß àï äéã ìàßêã�îãßä þÿ� � ���s Ù �éîê ñ åä åê ÷ûúý Ø� wë� àïäéã ãæØãââãâ �ü÷ûöôùP úôø ü æàâëè �îëßäå�ìëäåàß äéëä } Ø� áãíåêåàß àï äéã ìàîßäãáïëìäîëè  êëßäãìãâãßä ìàßäãðä äà �îßâà� ïëìäê äéëä çáãìãâã äéã äãæçàáëè èà ìëäåàß � � àï äéã ìàîßäãáïëìÃäîëè ëêêîæçäåàß ñ ëßâ wéåìé Ø� óôõö÷øôù� ú û üùüõõôöý ëáã êãääèãâ w åäéåß äéã ìàîßäãáïëìäîëè  êëßäãìãâãßä ìàßäãðä } ëß {ëççëáãßäè� | Øëì�äáëì� åß� ìàîßäãáïëìäîëè ìëß Ø ã íãáå�ãâ Ù

ÿãìëèè äéëä ëììàáâåß� äà �ãw åê   ëßëè� êåê äéã ëçç ãëáëßìã àï äéã �ê�ßäëìäåì ç ãìîèåëáåä�� àïëß ãæØãââãâ æàâëè ó��ü ö÷ êãáíãê ëê ëß åßâåìëäåàß äéëä äéã �êäëßâëáâ áãêàèîäåàß àï íë�îãÃßãêê� {àï äéã áãèëäåàß àï àíãáëèè êåæ åèëáåä� | åê ßàä åß ïàáìã Ù í ê êîìé ñ äéåê åê ë æãáã êäåçîèëäåàßáëäéãá äéëß ãðçèëßëäåàß Ù íßâ ñ wã æë� áãëêàß ñ ô� îßâãá ìãáäëåß ìàßäãðäîëè ìàßâåäåàßê äéãíë�îãßãêê àï äéã êåæ åèëáåä� ìáåäãáåàß åê áãêàèíãâ åß ë �ßàß} êäëßâëáâ� wë�ñ å Ùã Ù ëèèàw ê ïàáäéã êãèãìäåàß àï wàáèâê wéãáã äéã ìàîßäãáïëìäîëè wàáèâê ãðéåØ åä ë çëêä äéëä âå�ãáê ïáàæ äéãëìäîëè çëêä ñ wé� êéàîèâ êîìé ìàîßäãáïëìäîëèê Ø ã àââ w åäéàîä äéåê �ê�ßäëìäåì ç ãìîèåëáåä����ã éëíã äáåãâ äà � åíã ëß ëßêwãá äà äéãêã àç ãß �îãêäåàßê ñ wéåèã ßàä ßãìãêêëáåè� äéã îèäåæ ëäã



Ü!�
ëßêwãá Ù ®îá ëßëè� êåê åê æîìé æàáã áãêäáåìäåíã äéëß åê �ãw åê  ê ëßëè� êåê åß äéëä äéã áãèëäåàßàï ìàßäãðä áãâîìäåàß {Þ!| åê ìàßêäáëåßãâ äà áãêç ãìä äéã ßàäåàß àï {æëðåæëè| óôõö÷øôù� ú û üùüõþõôöýÙ �ä äéãáãïàáã êîììãêêïîèè� ëììàîßäê ßàä àßè� ïàá äéã âå�ãáãßìã Ø ãäwããß {àââ | �àáâ åßëá��Øëì�äáëì� åß� ìàßâåäåàßëèê {u ~| ëßâ äéã �àáâåßëá�� ìëêãê àï {wãèèïàáæãâ | ßàß}Øëì�äáëì� åß�ìàßâåäåàßëèê àï ä�ç ã {uÂ| wéåìé àØ ã� äéã ëê�ææãäá� àï ìàîßäãáïëìäîëè âãç ãßâãßìã Ù �ãëèêà ëììàîßä ñ àß äéã Øëêåê àï àîá ëßëè�êåê àï ìàßâåäåàßëè âãàßäåì æàâëèåä�ñ ïàá äéã ç ãáïãìäwãèèïàáæãâßãêê àï {ëççëáãßäè� �| Øëì�äáëì� åß� ìàßâåäåàßëèê {uÜ| w åäé ãæØãââãâ æàâëè �îëßÃäå� ìëäåàß ñ wéåìé } ëê wã éëíã êããß } ëáã åß ïëìä åß ïîèè ëììàáâëßìã w åäé Ø àäé {æëðåæëè|óôõö÷øôù� ú û üùüõõôöý ëßâ äéã âãáåíãâ çáàç ãáä� àï �õý(( üöøôù ù÷�ûöüø� �ùö�� ú �ü üû�üûùüñ ëêïëá ëê äéã ãç åêäãæ åìëèè� �îëßäå�ãâ ìàßâåäåàßëè êäáîìäîáã åê ìàßìãáßãâ Ù �ß çëáäåìîèëá ñ wãéëíã êéàwß äéëä äéã ëßëè� êåê àï ëèè äéáãã ä�ç ãê àï ìàîßäãáïëìäîëèê åê åß ëììàáâëßìã w åäéäéã �û� úýõôõP«ýPQ �ö áãÁ ãìäãâ Ø� �ãw åê ñ wéåìé çáãâåìäê äéëä äéã ìàîßäãáïëìäîëè wàáèâê æîêäØ ã ìéàêãß äà ìàåßìåâã w åäé äéã ëìäîëè wàáèâ îç äà ë äåæã �� äéëä æ åßåæëèè� çáãìãâãê äéãäãæçàáëè èà ìëäåàß àï äéã ìàîßäãáïëìäîëè ëßäãìãâãßä ñ wéåèã ëèèàw åß� ïàá ìàßêåêäãßä îç âëäãw åäé äéã ìàîßäãáïëìäîëè ëêêîæçäåàß Ù

�éã ëßëè�êåê àï äéã èëêä ä�ç ã àï ìàîßäãáïëìäîëèê ñ {uÜ| ñ ìèãëáè� êéàwãâ äéëä wã éëíã äàâåêäåß�îåêé Ø ãäwããß äwà ä�çãê àï ù÷ûöü ö øü��ùöô÷ûÙ�àá ãç åêäãæ åìëèè� Øëêãâ æàâëè �îëßäå�ìëäåàß ñ å Ùã Ù åß çëáäåìîèëá ïàá êîØÁîßìäåíã ìàßâåÃäåàßëèê ñ äéã áãèëäåàß àï ìàßäãðä áãâîìäåàß æîêä áãêç ãìä äéã ëê�ææãäá� àï ìàîßäãáïëìäîëèâãç ãßâãßìã ëê âã�ßãâ Ø� {Þ!| ñ áãç ãëäãâ Ø ãèàw ëê {©Âì| Ù � ãáã äéã áãâîìãâ ìàßäãðä � � æîêäØ ã ìéàêãß äà êãääèã äéã êëæã êãä àï ïëìäê äéëä ëáã éåêäàáåìëèè� âãäãáæ åßãâ Ø� � îç äà êàæ ãäåæã �� êéàáäè� çáãìãâ åß� äéã äãæçàáëè èà ìëäåàß � � àï äéã ëßäãìãâãßä þÿ� � �� � ñ wéåèã ëèèàw åß�ïàá ìàßêåêäãßä îç âëäã w åäé äéã ìàîßäãáïëìäîëè ëêêîæçäåàß Ù �éåê ëììàîßäê ïàá äéã ìàßäáëêäØ ãäwããß àáâåßëá� Øëì�äáëì� åß� ìàßâåäåàßëèê {u ~| ëßâ ßàß}Øëì�äáëì� åß� ìàßâåäåàßëèê {uÂ| ñàß äéã ëêêîæçäåàß äéëä ãåäéãá �� æîêä Ø ã ìéàêãß äà ( ôûô(� ú úý  øüùü�ü � � ñ wéåèã êäåèè ëèèàw åß�ïàá ìàßêåêäãßä îç âëäã w åäé äéã ìàîßäãáïëìäîëè ëßäãìãâãßä þÿ � ñ ëê âã�ßãâ åß {Þ!| ñ àá ëèäãáÃßëäåíãè�ñ ëê wã éëíã Ø ããß ëá�îåß� wéãß �àåß� äéáàî�é äéã ãðëæçèãê {uÂ|} {uÜ| ñ åß äãáæ ê àïë øüúü��ûùü ìàßâåäåàß ïàá äéã ìéàåìã àï � � Ù'îä ëê wã éëíã Áîêä Ø ããß âåêìîêêåß� ñ ßãåäéãá äéã æ åßåæëèåä� ìàßêäáëåßä ßàá äéã áãèãíëßìãìáåäãáåàß ëáã ëççáàçáåëäã äà âãäãáæ åßã äéã ìéàåìã àï ë áãâîìãâ æàâëè Øëêã ïàá äéã ü(«ü��ü�
�îëßäå� ìëäåàßëè êäáîìäîáã åß {ëççëáãßäè� | Øëì�äáëì� åß� ìàßâåäåàßëèê ñ ßàá w åèè åä âà ïàá àáÃâåßëá� ìëêãê àï {ìàßâåäåàßëè| âãàßäåì æàâëèåä� {êãã �ãìäåàßê u Ù~ ÙÞ ëßâ u Ù~ Ùu| Ù �ß äéãêã ìëêãêù÷ûöü ö øü��ùöô÷û åê äåãâ äà ßàß}ãç åêäãæ åì æàâëè �îëßäå�ìëäåàß ñ ëßâ wëê âã�ßãâ åß äãáæ êàï äéã äéáãã}çèëìã áãèëäåàß "# �� ò {êãã ç Ù ~Ý�| ñ wéåìé wã áãç ãëä Ø ãèàw åß {©ÂØ | ñ äà�ãäéãáw åäé äéã ïàîá}çèëìã áãâîìäåàß áãèëäåàß äéëä åê åß ëììàáâëßìã w åäé óôõö÷øôù� ú û üùüõõôöý {©Âì| Ù

{©Â| ë Ù �� � �� �*� � � ò � å� � �� � � � � � � {� | � �� � � � � � � � {� � | � � � ò � �
Ø Ù �� � �� �*� � � "# ��ò � å� � �� � � � �� � {� | � �� � � � � �� � {� � | � � � ò � �� �� �� � � ��� � � {� � | � �� �� � � �� � �*� � �� � � �� �� � � �� � � � {� � | � �� �� � � �� � R�*� � �� Ù
ì Ù �� � �� �*� � � ��"# �$ �ò � å�

{� �� �� � � � � � � {� � || {� �� � � � � � � {� || �{�� �� | {� �� ò %�� & � � � � �� ò � | � � �� � x � y�� z � �� {{�) � | {�� �� �x � � ��� �� � �� �� �� �� � � � � � {�� | � ) � {� � |
� � {��� | {� � {�� | � �� � ) � {� �| � {�� ��� | {� ��� � x � y�� z � �� � � ��� ��� � � �{�) �� | {�� ��� � ) �� � �*� � �� � � ) �� {� � | * ) � {� �||||||� Ù



Ü!�
� éåèã àîá ëßëè� êåê àï {ìàîßäãáïëìäîëè| ìàßâåäåàßëèê åê ïëåá è� ìàßêäáëåßãâ åß äéëä äéã áãÃèëäåàß àï ìàßäãðä áãâîìäåàß {©Âì| éëáâ}w åáãê äéã �õý(( üöøý ÷� ù÷�ûöüø� �ùö�� ú �ü üû�üûùüñåä ßãíãáäéãèãêê èãëíãê áààæ äà ëììàîßä ïàá ãðìãçäåàßëè ìëêãê èå�ã {© ~ë | ñ wéåìé ãðéåØ åä ëí åà èëäåàß àï ëê�ææãäáåì ìàîßäãáïëìäîëè âãç ãßâãßìã Ù �ï åß àîá ëßëè� êåê wã âãìåâã äà áãêàáääà äéã ßàäåàß àï øüúü��ûùü äà âãäãáæ åßã ë áãâîìãâ æàâëè Øëêã � � åß äãáæ ê àï äéã áãèëäåàßàï ìàßäãðä áãâîìäåàß {©Âì| } åßêäãëâ àï äéã ( ôûô(� úôöý ù÷ûõöø�ôû ö ïàá äéã êãèãìäåàß àï äéãäãæçàáëè åßâãð �� ñ åä åê äéã ��Æ�ü ëßâ ìàßäãðä âãç ãßâãßä ìáåäãáåàß àï áãèãíëßìã äéëä ëììàîßäêïàá äéã ìàßäáëêä åß {© ~ë}Ø | Ù{© ~ë | åê ë ç ãáïãìäè� ßëäîáëè êãßäãßìã ñ ßà èãêê äéëß äéã ãðçãìäãâ {© ~Ø | ñ ëèäéàî�é äéã äåæ ãàï � èëáåêêë  ê Ø åáäé û üùüõõ�øôúý çáãìãâãê éãá Ø ãåß� ÞÂ �ãëáê àèâ ßàw Ù�S

{© ~| ë Ù �ï � èëáåêêë wãáã ÞÂ ßàw ñ êéã wàîèâ éëíã Ø ããß Øàáß åß ~!�� Ù
Ø Ù �ï � èëáåêêë wãáã ÞÂ ßàw ñ êéã wàîèâ éëíã ó�� ö÷ Ø ã Ø àáß åß ~!�� Ù

'îä ëììàáâåß� äà àîá åßäîåäåàß {© ~ë | ëßâ {© ~Ø | ëáã êîØ Á ãìä äà â åêäåßìä ìàßäãðäîëè ìàßâåÃäåàßê Ù {© ~ë | åê æàêä ßëäîáëèè� îääãáãâ åß ë ìàßäãðä wéãáã äéã êç ãë�ãá ãåäéãá âàãêß  ä éëíãíãá� � áæ Øãèåãïê ëê äà � èëáåêêë  ê âëäã àï Ø åáäé ñ àá ãèêã âà ãê éëíã � áæ Øãèåãïê ëØ àîä åä ñ Øîäåê áãëâ� äà êîêç ãßâ äéãæ åß äéã ìàßäãðä àï {ìàîßäãáïëìäîëè| ìàßâåäåàßëè áãëêàßåß� Ù �éîê ñ åïØëêãâ àß äéã ìáåäãáåàß àï øüúü��ûùüñ áëäéãá äéëß àß äéã æ åßåæëèåä� ìàßêäáëåßä ëê åß {©Âì| ñäéã áãâîìãâ æàâëè Øëêã ïàá ãíëèîëäåàß àï {© ~ë | w åèè åß ïëìä ßàä êãääèã äéã âëäã àï � èëáåêêë  êØ åáäé ñ êîìé äéëä Ø� óý÷öó üöôù� ú ëêêîæçäåàß äéëä � èëáåêêë åê ÞÂ ßàw ñ åä ßãìãêêëáåè� ïà èèàw êäéëä éãá âëäã àï Ø åáäé åêöwàîèâ Øã ~!�� ñ åï äéã êãßäãßìã åê îääãáãâ åß ~!!� Ù'� ìàßäáëêä ñ àß àîá åßäî åäåàß ñ {© ~Ø | åê ìéëáëìäãáåêäåìëèè� îêãâ åß ë ìàßäãðä wéãáã äéãêç ãë�ãá åê � áæ è� ìàßíåßìãâ äéëä � èëáåêêë åê ßàä ÞÂ �ãëáê àèâ ñ � åíãß éåê � áæ Øãèåãïê ëØàîäéãá âëäã àï Ø åáäé ñ wéåìé åê ßàä ~!�� ñ ëßâ } åß äéã çëáäåìîèëá ìàßäãðä åß wéåìé äéã ìàîßÃäãáïëìäîëè åê îääãáãâ } åê ßàä çáãçëáãâ äà êîêç ãßâ äé åê Ø ãèåãï ïàá ìàîßäãáïëìäîëè áãëêàßåß� Ù�éîê {© ~Ø | ìàîèâ �ßâ ë ßëäîáëè ìàßäåßîëäåàß èå�ã Tû� öó ôõ ôõ û÷ö ÷õõô«úüù õôûùü õó ü ö÷ú�( ü õó ü ë�õ «÷øû ��øôûÆ öó ü UVWX õö��üûö øü�÷ú� öô÷û Ù �ï äéã áãâîìãâ æàâëè Øëêã åê äéãáãïàáãìéàêãß äà êãääèã äéã ïëìä äéëä � èëáåêêë wëê Ø àáß åß ~!�Ý âîáåß� äéã êäîâãßä áãíàèîäåàß ñ åäßãìãêêëáåè� ïà èèàw ê äéëä ñ Æ ô�üû �øôöó( üöôù� ú ú�ëõñ êéã wàîèâ éëíã ó�� ö÷ Ø ã Ø àáß åß ~!�� }wéåìé ìàßäáëâåìäê äéã âëäã àï Ø åáäé äéëä åê êãääèãâ Ø� äéã ìàßäãðä àï äéã �àíãáßåß� ìàßâåÃäåàßëè  ê ëßäãìãâãßä Ù ®ß äéã Øëêåê àï àîá ëßëè� êåê àï ãæØãââãâ ßàß}ãç åêäãæ åì æàâëèåä� äéããæØãââãâ ù÷( úü æàâëè Øëêã àï äéã ãæØãââãâ �îëßäå�ìëäåàß æîêä áãè� àß ë øü��ùöô÷û àïäéã �àíãáß åß� ìàîßäãáïëìäîëè  ê ëßäãìãâãßä ìàßäãðä wéãáã äéã �åêêîã� êãääèãâ Ø� äéã ìàßêãÃ�îãßä þÿ� � ���s ñ äéëä � èëáåêêë wëê Ø àáß åß ~!�� ñ åê îßâàßã {� � "# ��$s ò � | Ù íßâ äé åê ìëß àßè�êîììããâ åï ëß� ìàßäáëâåìäàá� ëêêîæçäåàß ëØàîä éãá ëìäîëè âëäã àï Ø åáäé åê áãäáëìäãâ ïáàæ � Ù�ä äéãß ïàèèàw ê ïáàæ � � ñ å Ùã Ù àß äéã ëêêîæçäåàß äéëä � èëáåêêë åê ÞÂ �ãëáê àèâ ßàw {åß ~!!�| ñäà�ãäéãá w åäé �øôöó( üöôù� ú ú�ëõñ äéëä êéã éëê Ø ããßöwàîèâ éëíã äà éëíã Øããß Øàáß åß ~!�� Ù
�à ìàßìèîâã äéåê �ãìäåàß wã wàîèâ èå�ã äà ïà ìîê àß äéã ïà èèàw åß� ëêç ãìäê �
�ã éëíã áãíåãwãâ �ãw åê   ëá�îæãßäê ïàá ëß ëßëè�êåê àï ìàîßäãáïëìäîëè ìàßâåäåàßëèê åßäãáæ ê àï ë ìàßäãðäîëèè� âãäãáæ åßãâ áãèëäåàß àï �àíãáëèè êåæ åèëáåä�� ñ wéåìé wëê áã�ßãâ ñ åß
sY,4-892- 2O3/PT25 3-2 76S20 60 X6[ c

X6[ 3 c Z ï: ï 12-2 V.02 WU 0.1 R ï 1.4TV 93S2 583-82V /4Y9 23-T62- cW c Z ï: á3253- 93V W220 60 892 [ 62803/ 13- R 92 1.4TV 93S2 W220 W.-0 60 .4- Y2084-Uc



Ü!Ý
�ãw åê {~!�!| ñ åß ë wë� äà ìëçäîáã äéã ëê�ææãäá� àï ìàîßäãáïëìäîëè âãç ãßâãßìã Ù ®îá âåêÃìîêêåàß Øáàî�éä àîä äéëä �ãw åê   ëá�îæãßäê ë�ëåßêä äéã �û� úýõôõP«ýPQ �ö ëáã ßàä áãëèè� ìàßÃíåßìåß� � wã éëíã ëá�îãâ äéëä ìàîßäãáïëìäîëèê êîìé ëê {Ü!| ñ w åäé ßàß}âãäãáæ åßëäã äãæçàáëèèà ìëäåàß àï äéã ìàîßäãáïëìäîëè ëßäãìãâãßä ñ äéàî�é íë�îã w áä Ù äéã çëáäåìî èëá åßêäëßäåëäåàß àïäéã åßâã�ßåäã äãæçàáëè íëáåëØ èã ñ ßãíãáäéãèãêê êäáåìäè� àØ ã� äéã ìéëáëìäãáåêäåì àï ëê�ææãäáåììàîßäãáïëìäîëè âãç ãßâãßìã {êãã {ÞÜ|| Ù í èêà ñ wã äáåãâ äà êéàw äéëä àîá åßäîåäåàßê ëØ àîä äéãäáîäé àï ìàîßäãáïëìäîëèê ëáã åßäåæ ëäãè� äåãâ äà äéã êç ãìå�ì äåæã êäáîìäîáã ëßâ äéã ìëîêëèèëw ê äéëä �àíãáß àîá ëìäîëè wàáèâ ñ ëßâ äéëä áãïãáãßìã äà wàáèâê w åäé âå�ãáãßä äåæã êäáîìäîáãäéãáãïàáã ìëßßàä áãëèè� Ø ã äë�ãß ëê ë ìàîßäãáëá�îæãßä äà åßíëèåâëäã äéã �û� úýõôõP«ýPQ �öÙ

�ã äéãáãïàáã éëíã ìéàêãß ñ åß àîá ëßëè� êåê àï {ìàîßäãáïëìäîëè| ìàßâåäåàßëèê ñ äà àßè� ìàßÃêåâãá ç àêêåØ èã wàáèâê äéëä ëáã ìàßêåêäãßä w åäé äéã äãæçàáëè ëßâ ìëîêëè èëw ê äéëä �àíãáßàîá ëìäîëè wàáèâ ñ ëßâ äéãáãïàáã ëáã åß ëììàáâëßìã w åäé äéã ßàäåàß àï óôõ ö÷øôù� ú û üùüõõôöý àï
\ ëæç {~!�Ý| {êãã ëèêà �éàæëêàß {~!Ýu|| Ù �éã áãèëäåàß àï ìàßäãðä áãâîìäåàß {Þ!| ïàá ü ôõ öü(þôù� ú úý «�õü� {êîØÁîßìäåíã | ìàßâåäåàßëèê wëê âã�ßãâ åß ìèàêã ëßëèà�� w åäé äéã �û� úýõôõP«ýPQ �öáãÁ ãìäãâ Ø� �ãw åê ñ Ø� áãêàáäåß� äà äéã ßàäåàß àï óôõö÷øôù� ú û üùüõõôöý � äéã áãâîìãâ æàâëè Øëêã� � ïàá ãíëèîëäåàß àï äéã ìàîßäãáïëìäîëè � �� � ¯ � ���s åê âã�ßãâ äà óôõ ö÷øôù� ú úý �üöüø( ôû ü ë
êãä àï ïëìäê äéëä ëáã âãäãáæ åßãâ Ø� äéã ïëìäîëè ëßäãìãâãßä ìàßäãðä � � ö÷ � öô( ü �� äéëä{êéàáäè�| çáãìãâãê äéã äãæçàáëè èà ìëäåàß � � àï äéã ëßäãìãâãßä þÿ� � �� Ù '� ïîáäéãá áãÃêäáåìäåß� äéã êãèãìäåàß àï � � Ø� ìàßêäáëåßåß� �� äà ( ôûô(� ú úý  øüùü�ü � � ñ àá ãèêã åß äãáæ ê àïë øüúü��ûùü ìàßâåäåàß ïàá äéã êãèãìäåàß àï � � äéåê � åã èâê äéã ëê�ææãäá� àï ìàîßäãáïëìäîëèâãç ãßâãßìã ñ å Ùã Ù äéã ìàßäáëêä Ø ãäwããß �àáâåßëá�� ßàß}Øëì�äáëì� åß� {uÂ| íê Ù Øëì�äáëì� åß�ìàßâåäåàßëèê {u ~| Ù

� åßëèè�ñ wã ìàßêåâãá àîá ëßëè� êåê àï äéã ëê�ææãäá� àï ìàîßäãáïëìäîëè âãç ãßâãßìã äà Ø ãêîç ãáåàá äà �ãw åê   ëììàîßä åß äéëä åä ìéëáëìäãáå�ãê {ëççëáãßäè� | Øëì�äáëì� åß� ìàîßäãáïëìäîëèêàï ä�ç ã {uÜ| ñ w åäé ëß àØèå�ëäàá� ãæØãââãâ æàâëè ó��ü ö÷ ëê Ø ãåß� åß ïëìä ßàä ë ìëêã àïØëì�äáëì� åß� Ù �ãw åê   ëßëè� êåê çáãâåìäê äéëä äéãêã ìàßâåäåàßëèê ëáã Øëêãâ àß �ßàß} êäëßâëáâáãêàèîäåàß àï àíãáëèè êåæ åèëáåä�� ñ å Ùã Ù ëê Ø ãåß� äåãâ äà ë êãä àï wàáèâê äéëä ëáã û÷ö åß ëììàáâëßìãw åäé äéã ëê�ææãäá� àï ìàîßäãáïëìäîëè âãç ãßâãßìã Ù ®îá ëßëè� êåê àï äéåê êç ãìåëè ä�çã àïìàîßäãáïëìäîëèê åê ëßëèà�àîê äà àîá ëßëè� êåê àï ìàßâåäåàßëè âãàßäåì æàâëèåä� ëßâ åß ïëìäøüõ üùöõ äéã ëê�ææãäá� àï ìàîßäãáïëìäîëè âãç ãßâãßìã Ù
] ^_ ` abc defghijklimnlmop oq noprmlmopst kjpljpnjk

u vw vx y·z²´³´ºº ·³½ {·µ¿·À ¿¹¿�» ±¶ ¸±³½ ¿� ¿±³· ¹º ·³½ �¾´ ³±�¿±³ ±¶ û÷ø(� úùý
�éã ëßëè� êåê àï äéã �õý(( üöøý ÷� ù÷�ûöüø� �ùö�� ú �ü üû�üûùü Øáàî�éä àîä äéëä äéã êãèãìÃäåàß àï ë áãâîìãâ ìàßäãðä � � ïàá îç âëäã w åäé äéã ìàîßäãáïëìäîëè ëßäãìãâãßä þÿ� � � ìëßØ ã ëêêîæãâ äà Ø ã âãäãáæ åßãâ Ø� äéã ìáåäãáåàß àï ìàßäãðä âãçãßâãßä øüúü��ûùüÙ �éåê åê åßëììàáâëßìã w åäé äéã áãêîèäê àï �ãìäåàß u ÙÞ Ù~ ñ wéãáã wã ëá�îãâ ë�ëåßêä äéã ßàäåàß àï æëð Ãåæ ëè �àíãáëèè êåæ åèëáåä�� äà �àíãáß äéã êãèãìäåàß àï ëììãêêåØ èã wàáèâê ïàá äéã ãíëèîëäåàß àï{åßâ åìëäåíã ëßâ | ìàîßäãáïëìäîëè ìàßâåäåàßëèê Ù �éã áëß�ã àï âëäë wã áãí åãwãâ äéãáã èãâ îêäà äéã é�çàäéãêåê äéëä åä åê çáãïãáëØ èã äà �áàîßâ äéã ëßëè� êåê àï ìàîßäãáïëìäîëèê } ëßâ àïåßâ åìëäåíã ìàßâåäåàßëèê } åß äéã ßàäåàßê àï ù÷ûöü ö�� ú úý �üöüø( ôû ü� øüúü��ûùü ëßâ ù÷ûöü ö�þ� ú úý �üöüø( ôû ü� û÷ø(� úùý } ëßâ ñ åß í åãw àï äéã çáãí åàîê �ãìäåàß ñ åß äéã ßàäåàß àï ó ôõ ö÷øôù� úû üùüõõôöýÙ
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ÞÂ©
� åæ åèëá àË êãáíëäåàßê ëáã æëâã Ë� û àááãëî {~!!Ü ��© ñ��| ñ wéà âåêìîêêãê ëß ëççëáãßä ìàîßÃäãáãðëæçèã Ëáàî�éä îç Ë� �ëáèêàß {~!��| äà âåêìèëåæ ëß ëßëè� êåê àï �ãßãáåìê åß äãáæ ê àïîßåíãáêëè �îëßäå� ìëäåàß àíãá �ßàáæ ëè� åßâåíåâîëèê �ì�

êë ±»ì ¸²´ íµî ¸ïï´  � � ��«� ������£� ¬ ½ ½ ½ð� �ª�� ©��¥  � �� ö � ��«� ���� ��ª¦ ��¢ �ª�
£�  £©��� ª�¦ �§§� ¬ ñ� ���� ��ªª�¥ � ���� ��ª¦ ��¢ �ª� £� £©��� £�� ö �  �£ª«��� �¢��§ ���
���¢�ª £� £©��� ò  � ��¦ ¢ �ª�� ¥��� �ªª�¥�� ¼���� »ë ±»ì ¸²´ íµî ¸ïï ´ ½ ½ ½ ¿¿ ¾ ¥�«ª� ö �
��ª� ��� ¬ ó� ¥� ©��¥ ���� �ªª ���¢�ª £� £©��� ��� ��¢�ª� ¬ ó �£� �ªª ��¢ �ª� £� £©��� ����
ª�¦ �§§� ��� ���� ¡ ��� �� ªª�¥  �§ ������£�  � ���� £��� �� ö� ��«� ® êë ±»ì ¸²´ µ·¸ ë ¸²´ ô õ«�
¼��  � ������£�¾  � � ¢�ª¦ ��� ��«� ¬ ö��ª��� ÀÁÂ÷÷ ®øÄ ¡øùÆ ¡ £ ��� ���¢ ¿�����« ÀÁÂÂÃ ®øùÆ

û àááãëî ëá�îãê ìàááãìäè� äéëä äéã çáàË èãæ w åäé äéã ã��} èë� åß� ìéåì�ãßê åê ßàä îßåíãáêëè�îëßäå� ìëäåàß àíãá ßàáæ ëè ìéåì�ãßê ñ Ëîä äéã �ãßãáëè çáàË èãæ àï âãäãáæ åßåß� äéã áãêäáåìäàáëá�îæãßä àï ë �îëßäå�ãá � åä åê ë çáàË èãæ ëèêà ïàá ãðç èåìåäè� îßåíãáêëèè� �îëßäå�ãâ êãßäãßìãêêîìé ëê ú �üøý«÷�ý � ÷ôû ü� öó ü ( üüöôûÆ ñ àá ê÷óû � úë�ýõ � üü�õ öó ü ù�öñ wéåìé âàãê ßàä æãëßäéëä Äàéß ïããâê éåê ìëä � ú ú öó ü öô( üÇ �à ñ û àááãëî ìàßìèîâãê ñ �ìéåì�ãßê èë� ã��ê âà ãê ßàäæãëß äéëä ëèè ßàáæëè àßãê âà ã åä Áîêä æãëßê äéëä ëèè ßàáæëè éãßê âà Ç� {û àááãëî {~!!Ü ���|| Ç{�ãã ëèêà \ áåï�ë {~!!©| ñ ÿààäé {~!!©|| Çí êåæ åèëá ìëêã åê í áßëîèâ  ê êëåèàá ãðëæçèã ñ ë�ëåß âåêìîêêãâ Ë� �ëáèêàß ëê ìàßêäåäîäåß� ë
çáàË èãæ ïàá äéã �îëßäå�ìëäåàßëè ëßëè� êåê àï �ãßãáåìê ëê îßåíãáêëè �îëßäå� ìëäåàß àíãá ßàáÃæëè åßâ åíåâîëèê Ç �êîççàêã û � öùó( üû �øü Æ ÷÷� õ�ôú÷øõ åê äáîã Ç �éãß Ë� �ëèè ßàáæëè� äáîäéìàßâåäåàßê ñ ëèè ßàáæëè âîäìéæãß ëáã �ààâ êëåèàáê Ç �à ñ �ëáèêàß ëá�îãê ñ êåßìã ãíãá� �ààâêëåèàá åê ë êëåèàá ñ åä ïà èèàw ê äéëä ëèè ßàáæëè þîäìéæãß ëáã êëåèàáê Ç� {û àááãëî {~!!Ü ���|| Çí�ëåß ñ äéã çàåßä åê äéëä äéã �îëßäå�ãâ êäáîìäîáã æîêä Ë ã çáë�æëäåìëèè� áãêäáåìäãâ äà õ�ôúôûÆ
û � öùó( üûöû � öùó( üû ëó÷ �øü õ�ôú÷øõ Ç

�éåê èåßã àï áãëêàßåß� åê ëèêà çîáêîãâ åß û ì	 åíãáß {~!!©| ñ wéãáã äéã äáåçëáäåäã êäáîìäîáãç àêåäãâ ïàá �ãßãáåì êãßäãßìãê åê ëêêîæãâ äà Ë ã �àíãáßãâ Ë� ë äàç åìöïà ìîê âåêäåßìäåàß ïàá äéãçëáäåäåàß çáàË èãæ Ç ýãä ñ éã àË êãáíãê äéëä äéåê âà ãê ßàä ïîèè� ìëçäîáã äéã æ ãëßåß� àï �ãßãáåìêãßäãßìãê ëßâ äéãáãïàáã } Ë ãêåâãê äéã ßàäåàß àï ë øüõöøôùöü� Æ üû üøôù áãëâåß� } åßäáàâîìãê ñïàá éëË åäîëè êãßäãßìãê àï äéã ä�ç ã {�ÂË | ñ ëß �ûõ üùôQ ü� ûüý þ ñ äà åßêäëßäåëäã äéã áãêäáåìäàáþÿ� àï äéã �ãßãáåì �îëßäå�ìëäåàßëè êäáîìäîáã � ��éåê îßêç ãìå�ãâ þÿ � åê æ ãëßä äà áãçáãêãßäêàæã îß�ßàwß ìàßâåäåàßê wéåìé éàèâ wéãß � åâà åßâîè�ãê åß ìëä}ìéëêåß� Ç �� åê ãðëæçèãåê � ÿ ô�÷ ùó�õ üõ ù�öõ�� {û ì	 åíãáß {~!!© �©u || Ç í èäéàî�é åä áãæëåßê îßìèãëá éàw äà åâãßäåï�êîìé ìàßâåäåàßê ñ äéåê êããæ ê äà Ë ã âåáãìäè� åß èåßã w åäé äéã �ãßãáëè êäáëäã�� äà ëêêîæã ë
çáë�æëäåìëèè� ìàßêäáëåßãâ áãêäáåìäàá ëá�îæãßä Ç

Ò¿¿Ó �� ±µ¼·¹¹»� � �±¹´µ·� ¿³z ´�¸´Ö�¿±³º v 'ãêåâãê äéã �ãßãáëè äáåçëáäåäã �îëßäå� ìëÃäåàßëè áãçáãêãßäëäåàß ïàáæëä ñ äéãáã åê ëß ãíãß æàáã åæçàáäëßä ìéëáëìäãáåêäåì äéëä ìèàêãè�áãèëäãê �ãßãáåì ëßâ ìàßâåäåàßëè êãßäãßìãê � äéã� ëèèàw ïàá ãðìãçäåàßê Çí ê wã éëíã êããß ñ ìàßâåäåàßëè êãßäãßìãê æë�ã {îßåíãáêëè| ìèëåæ ê ëËàîä ç àêêåË èã êåäîëäåàßê{àá wàáèâê| àï ë � åíãß ä�ç ã ñ wéåèã Ë ãåß� ïî èè� ìàæçëäåË èã w åäé ãðìãçäåàßëè êåäîëäåàßê äéëä
ó�È2-2 12 3086Y6P382 3 W68 35 8. 892 P3-86Y4T3- 8UP2 .: Ð43086¥Y386.0 P.584 T382V WU 5./ 2 892.-625 .:7202-6Y68UR 892 5.ÙY3TT2V �0.-/ 3TYU 892.-625� R 60 Û .--234 Z5 82-/ 60.T.7Uc m 938 65 38 65542 0.1 65 25520863TTU892 V282-/ 60386.0 .: 892 -258-6Y8.- 3-74/ 208 R 6--25P 2Y86S2 .: 892 P3-86Y4 T3- Ð43086¥Y386.03T -2T386.0 c



ÞÂ�
âãïãëä äéã äáîäé àï äéã ìàßâåäåàßëè ìàßêã�îãßä Ç �ß æîìé äéã êëæã wë�ñ æ ëß� �ãßãáåì êãßÃäãßìãê ìëß Ë ã îßâãáêäààâ äà æ ë�ã ìèëåæ ê ëË àîä åßâåíåâîëèê àï ë çëáäåìîèëá � åßâ ñ wéåèã Ë ãåß�ïî èè� ìàæçëäåË èã w åäé äéãáã Ë ãåß� åßâåí åâîëèê àï äéåê íãá� � åßâ äéëä âà ßàä êëäåêï� äéãêãìèëåæ ê Ç �ä åê åß äéåê áãêç ãìä äéëä wã ìëß ìàßêåâãá {� ~ë | ëßâ {� ~Ë | ëê áãèëäãâ ìàßêäáîìäåàßê Ç

{� ~| ë Ç �ï êàæãäéåß�öëß ëßåæëè åê ë Ë åáâ ñ åä ìëß |�Ç
Ë Ç ' åáâê ìëß |�Ç

�à åä êããæ ê äéëä äéã �ãßãáåìåä� àç ãáëäàá Ð×� äà Ë ã ëêêîæãâ ïàá {� ~Ë | åê äà Ë ã åßäãáÃçáãäãâ àß ë çëá w åäé äéã {åæçèåìåä| îßåíãáêëè �îëßäå�ãá àï äéã ìàßâåäåàßëè {� ~ë | ñ w åäé ëìàææàß çáàí åêà ïàá âãëèåß� w åäé äéã âãïãëêåË åèåä�ñ àá ßàßæàßàäàßåìåä� åßéãáãßä äà Ë àäéìàßêäáîìäåàßê Ç
'îä åä éëê Ë ããß ç àåßäãâ àîä ñ Ë� �ìéîË ãáä�ñãèèãäåãá {~!Ý�| ñ äéëä ë âãïãëêåË èã îßåíãáêëè�îëßäå� ìëäåàß âà ãê ßàä ìàááãìäè� ëììàîßä ïàá äéã �æîèäåç èã âã�áããê àï ïëèêå� ìëäåàß� âå�ãáãßä�ãßãáåì êãßäãßìãê ëèèàw ïàá � ëììàáâåß� äà �ìéîË ãáä ëßâ ñãèèãäåãá ñ äéã áãèãíëßä �âã�áããê àï�îëßäå� ìëäåàß� ïàá {�Üë}â | wàîèâ Ë ã � ú úù ( ÷õöù õ÷( ü õ(� ú ú  üøùüûö�Æ üñ ëßâ � ú( ÷õö û÷ûüñáãêç ãìäåíãè�Ç �à åä êããæ ê äéëä äéã �ãßãáåìåä� àç ãáëäàá ìëßßàä Ë ã áãâîìãâ äà àßã àï äéãêäëßâëáâ �ãßãáëèå�ãâ �îëßäå�ãá áãèëäåàßê Ç
{�Ü| ë Ç �ßë�ãê ëáã áãçäåèãê Ç

Ë Ç �ãèãçéàßã Ëàà� ê ëáã äéåì� Ëàà� ê Ç
ì Ç �áãßìéæãß ãëä éàáêãæãëä Ç
â Ç í äîáäèã èåíãê ë èàß� èåïã Ç


àw ßàäã äéëä äéã íãá� êëæ ã âå�ãáãßìãê åß âã�áããê àï âãïãëêåË åèåä� ìëß ëèêà Ë ã àË êãáíãâw åäé ìàßâåäåàßëè êãßäãßìãê � éãáã äéã áãèãíëßä �âã�áããê àï �îëßäå�ìëäåàß� wàîèâ Ë ã � ú úù ( ÷õöù( �ûýù ëßâ õ÷( ü �üøý õ(� ú ú  üøùüûö�Æ üÇ
{�Þ| ë Ç �ï Äàéß áåâãê ë îßåì�ìèã ñ éã äàwãáê ëË àíã àäéãá ç ãàçèã wéà wëè� àß äéã �áàîßâ Ç

Ë Ç �ï Äàéß ìàæãê äà wàá� èëäã ñ åä åê Ë ãìëîêã éã êäë�ãâ îç èëäã äéã âë� Ë ãïàáã Ç
ì Ç �ï �àî ìàæã äà 
ß� èëßâ ñ �àî  èè êãã æ ëß� ç ãàçèã �îãîåß� ëä äéã Ëîê êäëäåàßê Ç
â Ç �ï �àî ìàæã äà �áëßìã ñ �àî  èè æ ããä ç ãàçèã ãëäåß� éàáêãæãëä Ç

�ä åê äéãß ßàä êîáçáåêåß� äéëä ïàá Ë àäé ìàßâåäåàßëè ëßâ �ãßãáåì êãßäãßìãê áãïãáãßìã åêæëâã äà äéã ìàßìãçä àï û÷ø(� úôöý � �ã ëèáãëâ� éëíã êããß äéëä äéãáã åê êàæã ëçç ãëè åßáãëâåß� ìàßâåäåàßëè êãßäãßìãê ëê êë� åß� �åï � äéãß û÷ø(� ú úý � � ñ ëßâ åä åê ã�îëèè� ßëäîáëè äàîßâãáêäëßâ ë �ãßãáåì êãßäãßìã �û � ó�õ  ø÷ üøöý � ëê êë� åß� � �û � û÷ø(� ú úý ó�õ  ø÷ üøöý
� ñ àá � û÷ø(� ú � ó�õ  ø÷ üøöý � Ç �ãä îê ë�ëåß ìåäã û àááãëî {~!!Ü| äà îßâãáç åß äéåê í åãw �
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�� ¸»º ���� ���¢ �� ¢ �� ��� �ª«��ª
���¢ �� � §�����ª ���¢ ���� ¢ ���ª¦ ��� ¥��© �� ��� � �§«ª�� ���¢ �ª«� ¸¸·îò ��«� �ª �� �
ª ©� ��� ¢ ��� � ÷ ¬ ���� ��� õ«��� �£�� �� ¢«�� ���� ö� ��� ���¢ �ª �� �¦� £�ª  ��  �« �
�ª� ���¢ � �ª¢ ���  �� ��ö ª� ¡ � �£� §���� £ ������£��  �£ª«� �§ �« �� �� £�� ö� ��«� ���
¥���� ����� ��� ��£��� ��� ¬ �� �  ��� ���� §���� £ ������£�� ¢ �©� £ª� ¢ � �ö�«� ���¢�ª
 ��  �«�ª� ��� �«£� � ª��§ ��� §���  � �� ª�����¦ ���� ��¦ ª �� �� �������£�� ��� ��
ö � ��ö  ����¦¬ ñ�  � �����  � �� ��� £ª� ö¦ ���� õ�£�� £�ªª�� ��� ����� £ ���£� �� ���
� ������÷ ñ� ¥�� ����� £���«� �� ���ª ��  � ��� ����¯��¦�ª ��§ £ ¡ ��� ¥  �� ��� ��� ¢«£�
 ¢ �§ ��� ��  �� ���ª ��� ����£�����  � � ª��� �� ��£�� �� �� ñ���� ¬ ñ� ��� ª �§« �� £� ª �����
�«��  �  � £�¢¢�� ��� ¡ �«�� ��� �������£� ����  � �� ���� � ��ª  � ������ £�÷ ¬ �� �  �¥
�� ¥��� §��� �� ¢�©� §���� £� ��«� ñ ��©� �� ö� ������ �ªª¦ £����£� ¬ ¿ �����« ÀÁÂÂÃ ®øÄ Æ

	 åíãß äéã êäáå� åß� çëáëèèãèåêæ Ë ãäwããß ìàßâåäåàßëèê ëßâ �ãßãáåìê åä åê ßàä êîáçáåêåß� äéëääéãáã éëíã Ë ããß íëáåàîê ëççáàëìéãê äà � åíã ëß ëßëè� êåê àï {äéã âãïãëêåË åèåä� àï | �ãßãáåìêãßäãßìãê åß äãáæ ê àï ìàßâåäåàßëè èà� åì Ç �éã æàêä çáàæ åßãßä àßãê wéåìé ëáã åæçàáäëßäïàá àîá çáãêãßä ìàßìãáßê ëáã äéã êà}ìëèèãâ �ßàáæëèì� äéãàáåãê� àï þãè�áëßâã {~!Ý� ñ~!ÝÝ| ñí êéãá�û àááãëî {~!! ~ ñ~!!©| ëßâ û àááãëî {~!!Ü| ñ wéåìé ëáã äåãâ äà ë ç àêêåË èã wàáèâê ïáëæ ãÃwàá� ñ ëê àçç àêãâ äà äéã ßàßæàâëè � åáìîæ êìáåçäåàß äéãàá� àï û ì�ëáäé� {~!ÝÂ ñ~!Ý�| ñ ëêwãèè ëê äéãàáåãê àï �âãïëîèä áãëêàßåß�� {ã Ç� Ç ÿãåäãá {~!ÝÂ|| ëßâ ã Ç� Ç �éëßßãè �éãàá� {'ëáÃw åêã {~!!Þ| ñ 'ëáw åêã��ãèå�æëß {~!!Þ|| ÇìS
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'îä � áêä wã wëßä äà ïà ìîê àß ë �ßëè åæçàáäëßä çëáëèèãèåêæ Ë ãäwããß �ãßãáåìê ëßâ ìàßâåÃäåàßëèê ñ â åêìîêêãâ äà êàæã âãçäé Ë� \ áåï�ë ãä ëè {~!!©| ñ wéåìé åê äåãâ äà \ áëä�ãá  ê ßàäåàß àïøüú�öô�ü ( ÷�� úôöý Ç
Ò¿{ Ó + ´¹·�¿{´ ¼±½·¹¿�»v \ áåï�ë ãä ëè {~!!© �u! ñ©Â| ãðçèåìåäè� áãïãá äà äéã Áîêä âåêìîêêãâ ñëßâ èàß�}ßàäåìãâ áãêãæË èëßìã àï �ãßãáåì ëßâ ìàßâåäåàßëè êãßäãßìãê � �åä éëê àïäãß Ë ããß áãÃæëá�ãâ {ã Ç� Ç Ë� �ëw èãá {~!�Þ| ñ 'îáäàß}ÿàË ãáäê {~!��| ñ �éáëßã {~!ÝÂ|| äéëä ìéëáëìäãáå� åß�



Þ ~Ü
�ãßãáåì êãßäãßìãê áãêãæË èã ìàßâåäåàßëè êãßäãßìãê Ç �àá ãðëæçèã ñ ë ìéëáëìäãáå� åß� êãßäãßìãêîìé ëê T úô÷û ó�õ � «�õóý ö�ôú ìëß Ë ã áãçéáëêãâ ëê ÷� õ÷( üöóôûÆ ôõ � úô÷û ù ôö ó�õ � «�õóýö�ôú,��éã� äéãáãïàáã â åêìîêê ñ ëä êàæã èãß�äé ñ äéã æàâëè ëççáàëìé äà �ãßãáåìåä�ñ wéãáã äéã� ïàÃìîê åß çëáäåìîèëá àß \ áëä�ãá  ê ëßëè�êåê àï øüú�öô�ü ( ÷�� úôöý åß äãáæ ê àï ë ( ÷�� ú «�õü ëßâ ëß÷ø�üøôûÆ õ÷�øùüÇ 	 åíãß äéã êãæëßäåì ìàááãêç àßâãßìã Ë ãäwããß T úô÷û ó�õ � «�õóý ö�ôú ëßâ ÷�õ÷( üöóôûÆ ôõ � úô÷û ù ôö ó�õ � «�õóý ö�ôúñ äéã� äá� äà ãðäãßâ \ áëä�ãá  ê ëßëè� êåê àï ìàßâåäåàßëèêäà �ãßãáåì êãßäãßìãê ñ wéåìé } äéã� æãßäåàß } éëê ëèáãëâ� Ë ããß çáãçëáãâ Ë� � ãåæ {~!ÝÜ| ñwéà ëèêà ßàäãê äéã êäáå� åß� çëáëèèãèåêæ Ë ãäwããß äéã íëáåàîê � åßâê àï ìàßâåäåàßëèê åß {ÝÜ|ëßâ ìàááãêçàßâåß� êãßäãßìãê åßíàèíåß� åßâã�ßåäã 
ñ ê � ��{ÝÞ|� êî��ãêäê äéëä äéã ïîèè áëß�ãàï àç ãáëäàáê áãêäáåìäëË èã Ë� �åï �}ìèëîêãê ëèêà ëììãçä æ ãáã åßâã�ßåäã 
ñ ê ëê äéãåá áãêäáåìäåíãäãáæ ê Ç� {� ãåæ {~!ÝÜ �~! ~|| Ç

{ÝÜ| ë Ç �ï ë ìëä éëê Ë ããß ãðç àêãâ äà Ü ñu}þ ñ åä ìëß �à Ë èåßâ Ç
Ë Ç �ï ë ìëä éëê Ë ããß ãðç àêãâ äà Ü ñu}þ ñ åä àïäãß �àãê Ë èåßâ Ç
ì Ç �ï ë ìëä éëê Ë ããß ãðç àêãâ äà Ü ñu}þ ñ åä ëèwë� ê �à ãê Ë èåßâ Ç
â Ç �ï ë ìëä éëê Ë ããß ãðç àêãâ äà Ü ñu}þ ñ åä �àãê Ë èåßâ Ç �ãåæ {~!ÝÜ �~! ~|

{ÝÞ| ë Ç í ìëä äéëä éëê Ë ããß ãðçàêãâ äà Ü ñu}þ ìëß �à Ë èåßâ Ç
Ë Ç í ìëä äéëä éëê Ë ããß ãðçàêãâ äà Ü ñu}þ àïäãß �à ãê Ë èåßâ Ç
ì Ç í ìëä äéëä éëê Ë ããß ãðçàêãâ äà Ü ñu}þ ëèwë� ê �à ãê Ë èåßâ Ç
â Ç í ìëä äéëä éëê Ë ããß ãðçàêãâ äà Ü ñu}þ �à ãê Ë èåßâ Ç �ãåæ {~!ÝÜ �~! ~|

� ãåæ  ê ëßëè� êåê àï ìàßâåäåàßëèê åê ãêêãßäåëèè� Ëîåèä àß \ áëä�ãá  ê äéãàá� {\ áëä�ãá {~!Ý ~||ëßâ ëêêîæãê ñ ïàá Ëëáã ìàßâåäåàßëè êãßäãßìãê êîìé ëê {ÝÜâ | ñ ë �áãëèåêäåì� æàâëè Ëëêã ëßâàáâãáåß� êàîáìã Ç 
àw ñ � ãåæ áãïáëåßê ïáàæ ëêêå�ßåß� äéã êëæã ä�ç ã àï æàâëè Ëëêã ëßâ àáÃâãáåß� êàîáìã äà áãêäáåìä äéã åæçèåìåä ßãìãêêåä� àç ãáëäàá åß {ÝÞâ | ñì	 ��� � � � äéãß �íß � åê 	�êéàîèâ ëèwë�ê ãßäëåè �
íãá� � åê 	� Ç� {� ãåæ {~!ÝÜ �~!u || Ç 'îä äéåê ñ �ãåæ ìàßìèîâãê ñ âàãêßàä ìëçäîáã äéã ãêêãßäåëè ìéëáëìäãáåêäåì àï �ãßãáåì êãßäãßìãê äà ãëêåè� ëèèàw ïàá ãðìãçäåàßê ñëê àççàêãâ äà êãßäãßìãê åßíàèí åß� îßåíãáêëè �îëßäå�ìëäåàß àíãá åßâ åíåâîëèê Ë� �ãíãá�� Ç�éã äéãáãïàáã ìàßÁ ãìäîáãê äéëä �ãßãáåì êãßäãßìãê �åßí åäã êäãáãàä�çåìëè ñ áëäéãá äéëß áãÃëèåêäåì àáâãáåß� êàîáìãê Ç í �êäãáãàä�çåìëè� àáâãáåß� êàîáìã áëß� ê wàáèâê åß äãáæ ê àï äéãåáìèàêãßãêê äà ëß åâãëè àï �ßàáæëèåä�� àï êàæã êàáä Ç �éåê àç ãßê îç äéã ç àêêåË åèåä� äéëä äéãëìäîëè wàáèâ �� åê ßàä ëê ìèàêã äà äéã åâãëè ëê êàæã àäéãá ëììãêêåË èã wàáèâ � ñ êë�ñ Ë ãìëîêã
�� ìàßäëåßê ë ïãw ëËßàáæëèè� ìéãæ åìëè} áãêåêäëßä ìëäê ëßâ � âàãê ßàä Ç �éãß �{ÝÞâ |� ìàîèâ
Ë ã äáîã åß �� ãíãß äéàî�é êàæã ëËßàáæëè ìëäê àï �� wãáã ãðç àêãâ äà Ü ñu}þ w åäéàîä �àåß�
Ë èåßâ Ç� {�ãåæ {~!ÝÜ �~!u ñ~!©|| Ç

\ áåï�ë ãä ëè {~!!©| áå�éäè� àËÁ ãìä äà � ãåæ  ê ìèëåæ {íå� Ç äéëä �ãßãáåì êãßäãßìãê ëßâ Ëëáãìàßâåäåàßëèê ìëßßàä éàêä äéã êëæ ã {åæçèåìåä| ßãìãêêåä� àç ãáëäàá| � �éã� � åíã {Ýuë | ëê ëß
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Þ ~Þ
ãðëæçèã àï ë Ëëáã ìàßâåäåàßëè äéëä åê ßàä åßäãáçáãäãâ áãèëäåíã äà ë �áãëèåêäåì� ñ Ëîä ë âãàßÃäåì àáâãáåß� êàîáìã Ç �éã� äéãáãïàáã ìàßìèîâã äéëä äéã ìàíãáä àç ãáëäàáê åß ìàßâåäåàßëè ëßâ�ãßãáåì êãßäãßìãê ëáã äéã êëæã Çìv � éåèã ïàá ãðëæçèãê êîìé ëê {Ý©ë}Ë | äéã� ëêêîæã \ áëä�ãá  ê�éîæëß ßãìãêêåä� àçãáëäàá� ¼²º� } äåãâ äà ë êäãáãàä�çåìëè àáâãáåß� êàîáìã } ïàá Ë àäé äéã
Ëëáã ìàßâåäåàßëè ëßâ äéã �ãßãáåì êãßäãßìã ñ äéã� áãí åãw íëáåàîê ìëêãê àï �ãßãáåì êãßäãßìãêäéëä æë�ã îêã àï àäéãá � åßâê àï æàâëè Ëëêãê ëßâöàá àáâãáåß� êàîáìãê ñ êîìé ëê {ÝuË | ñ wéåìééëê ë âãàßäåì åßäãáçáãäëäåàß ñ àá {Ý�ë | ñ wéåìé ìëß Ë ã åßäãáçáãäãâ ëê ìåáìîæ êäëßäåëè Ç � åæ åèëáè�ñ{Ý�Ë | æîêä Ë ã åßäãáçáãäãâ ëê Ë ãåß� �áãèëäåíã äà Ë åà èà� åìëè çëáëæãäãáê àï äîáäèãê� ñ wéåèã âåêÃáã�ëáâ åß� ïëìäê ëË àîä áãèãíëßä ãìàèà� åìëè ìàßâåäåàßê Ç

\ áåï�ë ãä ëè {~!!©| ìàßìèîâã äéëä �ãßãáåì êãßäãßìãê ñ wéåèã äéã� æë� âå�ãá åß åßäãáçáãäëÃäåàß ñ àá çëáëçéáëêåß� ñ êéàî èâ Ë ã áãâîìãâ äà ë êåß� èã {ìàíãáä| �ãßãáåì àç ãáëäàá ñ wéåìé åêåßäãáçáãäãâ ñ âãç ãßâåß� àß çáë�æëäåì ëßâ ìàßäãðäîëè ìàßâåäåàßê ñ áãèëäåíã äà â å�ãáãßä {� åßâêàï | æàâëè Ëëêãê ëßâ àáâãáåß� êàîáìãê Ç
{Ýu| ë Ç �ï ë �ãßäèãæ ãß åê åß äéã ìàæçëß� àï ë èëâ�ñ éã âà ãêß  ä ç ããè Ëëßëßëê Ç

\ áåï�ë ãä ëè {~!!© �©Þ|
Ë Ç í �ãßäèãæëß äéëä åê åß äéã ìàæçëß� àï ë èëâ� âàãêß  ä ç ããè Ëëßëßëê Ç

{Ý©| ë Ç �ï Äàéß åê åß �äîää�ëáä ßàw ñ éã éëê ë ìëá Ç
Ë Ç í èåàß éëê ë Ëîêé� äëåè Ç \ áåï�ë ãä ëè {~!!© �© ~|

{Ý�| ë Ç 'àË êãèèê íëìîîæ ìèãëßãáê Ç \ áåï�ë ãä ëè {~!!© �©©|
Ë Ç í äîáäèã èåíãê äà ë �áëßâ àèâ ë�ã Ç û àááãëî {~!!Ü �!©|

�ã éëíã æãßäåàßãâ äéãêã àË êãáíëäåàßê àï \ áåï�ë ãä ëè {~!!©| åß àáâãá äà âáëw ëääãßäåàßäà äéã ïëìä äéëä øüú�öô�ü ( ÷�� úôöý ßàä àßè� åê ë ìàææàß ìéëáëìäãáåêäåì àï Ë àäé ìàßâåäåàßëèëßâ �ãßãáåì êãßäãßìãê ñ wéåìé åê ãí åâãßä ïáàæ äéã ëË àíã ãðëæçèãê ñ Ëîä ïîáäéãáæàáã äéëä åäåê àï �áãëä åæçàáäëßìã ïàá äéãàáåãê àï ßàßæàßàäàßåì áãëêàß åß� Ç í �ãßãáåì êãßäãßìã äéëä åêîßëæË å�îàîêè� åßäãáçáãäãâ ëê âãàßäåì ñ êîìé ëê � «÷ý �÷üõû Kö ùøýñ åï êîççèãæãßäãâ Ë� äéãçáãæ åêã ê ô( ôõ � «÷ý âà ãê ñ åß àîá íåãw ñ ³±� èåìãßêã äéã âãïãëêåË èã åßïãáãßìã äéëä ê ô( �÷üõû Köùøýñ wéåèã åä ½±´º èåìãßêã äéã âãïãëêåË èã åßïãáãßìã äéëä ê ô( õó÷� ú�M(�õö û÷ö ùøý ,

{Ý�| í Ë à� âàãêß  ä ìá�ÇÄ åæ åê ë Ë à�Ç
R�� Ä åæ âàãêß  ä ìá�Ç�� Ä åæ êéàîèâöæîêä ßàä ìá�Ç

�éåê ìèëåæ ßããâê êàæ ã ìèëáå� ìëäåàß Ç �éãàáåãê àï ßàßæàßàäàßåì áãëêàßåß� äãßâ äà äáãëäëèè àï {ÝÝ| àß ë çëá w åäé êà}ìëèèãâ �üõùøô öô�ü �ãßãáåìê {êãã û àááãëî {~!!Ü ��Þ|| � wéåèã åä åê
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Þ ~u
áãìà�ßå�ãâ äéëä ãðëæçèãê èå�ã {ÝÝ| ëáã Ëëêãâ àß èëw èå�ã çáãêìáåçäåàßê ñ Ë àäé âãêìáåçäåíã ëßâçáãêìáåçäåíã �ãßãáåì êãßäãßìãê ëáã äáãëäãâ ëèè äéã êëæ ã åß äãáæ ê àï äáîäé ìàßâåäåàßê ñ ëßâ åßäãáæ ê àï âãïãëêåË èã åßïãáãßìåß� Ç���à åä åê ãðç ãìäãâ ñ ã Ç� Ç Ë� äéã æàâëè ßàáæëèì� äéãàá� àï �àææàßêãßêã 
ßäëåèæ ãßä{í êéãá�û àááãëî {~!! ~ ñ~!!©| ñ û àááãëî {~!!Ü|| ñ äéëä } åï ìàæË åßãâ w åäé ë çáãæ åêã äéëä ëäÃäáåËîäãê äéã çáàç ãáä� àï äéã áãêäáåìäåíã ìèëîêã äà ë çëáäåìîèëá åßâåíåâîëè 2 } äéã �ãßãáåìêãßäãßìãê åß {ÝÝ| � ú ú � åíã áåêã äà äéã âãïãëêåË èã åßïãáãßìã äéëä äéã åßâåí åâîëè åß �îãêäåàßêëäåê�ãê äéã çáàç ãáä� êäëäãâ åß äéã êìàç ã àï äéã �ãßãáåì êãßäãßìã Ç � éåèã äé åê êããæ ê �îåäãßëäîáëè ïàá {ÝÝë}Ë | ñ wéãáã äéã âãàßäåì êãßäãßìãê âãêìáåË ã èëw ê äéëä ëáã åß ïëìä àË êãáíãâ Ë�ëèæàêä ãíãá�àßã } wéåèã êäåèè ç àêêåË è� âãïãëäãâ åß ìëêã àï ãðìãçäåàßëè ìåáìîæ êäëßìãê } äéåêâãïãëêåË èã ìàßìèîêåàß �ãäê æàáã ëßâ æàáã âîË åàîê äéã æàáã wã �ßàw äéëä ç ãàçèã äãßâ äàâåêàË ã� êîìé èëw èå�ã áîèãê ñ ëê äéàêã àï {ÝÝì}â | Ç �ê åä áãëêàßëË èã ñ wéåèã áãìà�ßå� åß� äéã äáîäéàï äéã çáãêìáåçäåíã �ãßãáåì êãßäãßìã {ÝÝì| ñ äà âãïãëêåË è� ìàßìèîâã äéëä ëß� çëáäåìîèëá ËîêåÃßãêêæëß åß ïëìä âãìèëáãê éåê ïîèè åßìàæã� í ììàáâåß� äà àîá åßäîåäåàß ñ wã êéàîèâ áãìà�ßå�ãäéã äáîäé àï {ÝÝì}â | ñ wéåèã âãß� åß� ëß� êîìé âãïãëêåË èã ìàßìèîêåàß Ç � åæ åèëáè�ñ wã âà ßàäêéëáã äéã åßäîåäåàß äéëä {Ý!| } åï åßäãáçáãäãâ ëê øüú�öô�ü ö÷ çëáäåìîèëá Ë åà èà� åìëè çëáëæãäãáêàï äîáäèãê ñ wéåèã ßã� èãìäåß� ïëìäê ëËàîä áãèãíëßä ãìàèà� åìëè ìàßâåäåàßê } � åíãê áåêã äà äéãâãïãëêåË èã ìàßìèîêåàß äéëä ñãç å èåíãê ë èàß� èåïã Ç

{ÝÝ| ë Ç 	ãáæëßê âáåíã àß äéã áå�éä éëßâ êåâã àï äéã áàëâ Ç û àááãëî {~!!Ü ��Þ|
Ë Ç í ìëá àwßãá çë� ê äëðãê Ç
ì Ç í 	ãáæ ëß Ëîêåßãêêæëß âãìèëáãê éåê ïîèè åßìàæã Ç
â Ç í êìéààè Ëà� âàãêß  ä ìéãëä Ç

{Ý!| í äîáäèã èåíãê ë èàß� èåïã Çñãç å åê ë äîáäèã Ç
R�� ñãç å èåíãê ë èàß� èåïã Ç

íß� �ßàáæëèì�� äéãàá� àï �ãßãáåì êãßäãßìãê wéãáã äáîäé åê âãäãáæ åßãâ Ë� wéëä åê ïàîßâäà Ë ã �ßàáæëè� àß äéã Ëëêåê àï äéã ïëìäê àï àîá ëìäîëè wàáèâ w åèè éëíã äà âãß� Ë àäé äéã�ãßãáåì êãßäãßìãê åß {ÝÝì}â | ëßâ {Ý!| ëßâ {ëèàß� w åäé äéãæ | äéã âãïãëêåË èã ìàßìèîêåàßêâãáåíãâ ïáàæ äéãæ ñ ëê åß {Ý!| Ç �éåê w åèè Ë ã âåêìîêêãâ åß æàáã âãäëåè åß äéã ßãðä �ãìäåàß Ç'îä åä æîêä Ë ã ßàäãâ ëä äéåê çàåßä äéëä ñ Ë� ìàßäáëêä ñ ë æàâëè äéãàá� àï �ãßãáåì êãßäãßìãêäéëä ëèèàw ê ïàá âå�ãáãßä � åßâê àï àáâãáåß� êàîáìãê } õöüøü÷öý ôù� úñ �ü÷û öôùñ ãäì Ç } ñ ëê âàãê
\ áëä�ãá  ê äéãàá�ñ ßàä àßè� ëììàîßäê ïàá äéã äáîäé àï äéãêã âåíãáêã � åßâê àï �ãßãáåì êãßäãßìãê ñ
Ëîä æàáãàíãá åê ëË èã äà çáàí åâã ëß ãðçèëßëäåàß àï wé� äéã âãïãëêåË èã ìàßìèîêåàßê âà ßàä �à
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� {2 | Ç�éåê ãðç èëßëäåàß ìëááåãê àíãá äà ìëêãê èå�ã {! ~| ëßâ {!Ü| ñ wéåìé ìàááãêç àßâ äà ë ßàß}ãç åêäãæ åì �ìëçëË åèåä�� áãëâåß� àï äéã æàâëè ù�û {Ë ã ëË èã äà | ñ wéåìé æîêä Ë ã � åíãß ëßëßëè� êåê äéëä åê êäáîìäîáëèè� ëßëèà�àîê äà âãàßäåì æàâëèåä�Ç �ï wã ëììãçä äéã ìàßìèîêåàß äàâãïãëêåË è� ïà èèàw ïáàæ äéã çáãæ åêãê ñ ëê wã êîáãè� âà ñ äéã ìàßìèîêåàß ìëß àßè� Ë ã îßâãáêäààâäà áãïãá äà äéã �ãßãáëè ñ àá ßàáæëè ù��«ôúôöôüõ àï äéã çëáäåìîèëá êç ãìåæãß ñ Ëîä åß ßà ìëêã ëêìàßìèîêåàßê ëËàîä ëìäîëè ç ãáïàáæëßìã àï äéã ìàááãêç àßâåß� ëìäåàß Ç �ß äéåê áãêç ãìä {! ~| ëßâ{!Ü| çëääãáß w åäé {Ý�| ñ åß Ë ãåß� ßãìãêêëáåè� äåãâ äà ë ßàß}ãç åêäãæ åì æàâëè åßäãáçáãäëäåàßàï äéã âãïãëêåË èã ìàßìèîêåàß Ç� �

{! ~| íß ëäéèãäã Áîæçê � æãäãáê Ç�áãâ åê ëß ëäéèãäã Ç�� �áãâ Áîæçê � æãäãáê Ç
{!Ü| í ìëæãè wëè� ê u âë�ê w åäéàîä wëäãá Ç

	ààæë åê ë ìëæãè Ç�� 	ààæ ë wëè�ê u âë� ê w åäéàîä wëäãá Ç
� �m2 1 6TT Y./ 2 W3Yt 8. 89252 2O3/PT25 WU 892 20V .: ^2Y86.0 ä câ ch R 192-2 12 54W583086382 892 YT36/8938 892 V2:2356WT2 Y.0YT456.05 60 Xg f[ 30V Xgâ[ X.0 TU [ 3TT.1 :.- 3 0.0Ù2P6582/ 6Y /.V3T 6082-P-28386.0 R 35.PP.52V 8. 892 X4013--3082V[ V2:2356W T2 Y.0YT456.0 60 XÚg[ R 196Y9 V.25 0.8 3V/ 68 3 /.V3T 6082-P-28386.0 c



Þ ~�
�ß àáâãá äà Ë ã ëË èã äà � åíã ë çáãìåêã ëßëè�êåê àï äéã ßàßæàßàäàß åìåä�ñ å Çã Ç íë�îãßãêêëßâ íëáåëË åèåä� àï ìàßâåäåàßëèê {ëßâ } Ë� ëßëèà�� } àï �ãßãáåìê| ñ ëèàß� äéãêã èåßãê ñ åä w åèè
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Òº v¿¿¿Ó� � åáêä áãìëèè äéã âã�ßåäåàß àï ßàáæëèå�ëäåàß åß �
 ñ wéãáã äéã � áêä ìèëîêã àï
i {� � � | áãâîìãê äà i {� � � | �* � V � {� � � | åß ìëêã � ò � Ç

{~ÜÂ| i {� � � | �* �j {�j� {� � � || åï � V � {� � � | R* m ñ wéãáã � {� � � | �* T� kl � {� � � |� àäéãáw åêã í�û {~!!© �ÞÜÂ|
�àá ìàæçëáåêàß ñ ìàßêåâãá äéã áãèëäåàß àï ù÷ûöôûÆ üûö õ�÷øö {~Ü ~| åß �þÿ Çåå � �ë� åß� àîáâãçëáäîáã ïáàæ {~Ü ~| wã ßàw äá� äà � åíã ëß åßïàáæëè ìàæçëáåêàß Ë ãäwããß ßàáæëèå�ëäåàß åß

�
 {wéãáã wã ëêêîæã ��PHJxJHJIK �� ëßâ FGHIJHJIK äà ìàßêäáëåß äéã êãèãìäåàß ïîßìäåàß
�| ëßâ äéã ìàßêäáîìäåàß àï ë (� ô(� ú ù÷ûöôûÆ üûö ü öüûõô÷û � {Ý � Ë | ÷� Ï åß �þÿ Çåå Ç �ã âàäéåê Ë� åêà èëäåß� ñ åß �
 ñ ìàßâåäåàßê ìàááãêçàßâåß� äà äéã ìàßìãçäê ëßâ ìàßâåäåàßê à ììîááåß�åß {~Ü ~| ñ wéãáã äéã ê�ãèãäàß àï {~Ü ~| åê ëê åß {~ÜÜ| �
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ÞÞÜ
{~Ü ~| � � Â åê ù÷ûöôûÆ üû öúý õ�÷øöü� åß ë âãïëîèä äéãàá� £ * �@ � Ý � åï{~| @ !Á � ¯ Â Ç{Ü| Ý T @ T �� � Â � åê ìàßêåêäãßä Ç{Þ| �ï äéãáã åê ë � � ê Çäé Ç !Ç Èÿ Ý � � � ëßâ {Ý T @ | !Á � {� � ¯ Â | äéãß !Ç Èÿ � � � � Çþãè�áëßâã {~!ÝÝ ���|
{~ÜÜ| {
 | åï {~| � {Ü| � {Þ|wéãáã {Þ| � åï {Þ Çë | äéãß {Þ ÇË | Ç
�éã ìàßâåäåàßê ìàááãêç àßâåß� äà {
 | ëßâ {~|} {Þ| åß �þÿ Çåå ëáã êäëäãâ åß {~ÜÞ| Ç

{~ÜÞ| �þÿ Çåå �{
 | � Ý w * Ý T �� � Â � ñ ïàá £ * �@ � Ý �{~| � @ !Á � ¯ Â{Ü| � @ T Ý T �� � Â � åê ìàßêåêäãßä{Þ| � åï {Þ Çë | �� � � !Ç Èÿ Ý � � � ëßâ {Ý T @ | !Á � {� � ¯ Â | äéãß {Þ ÇË | !Ç Èÿ � � � � Ç
�ß �
 ñ wã �ßâ äéã ïà èèàw åß� ìàßâåäåàßê äà ìàááãêçàßâ äà {
 | ëßâ {~|} {Þ| àï {~ÜÞ| �

{~Üu| �
 �
{
 | � i {� � � | �* � V � {� � � | ëßâ i {� � � | ò ��Â ���{~| � � {� � � | ò ��Â ��� ñ ïàá � � �{Ü| � � V � {� � � | R* m {æàâîèà )ø��ü� � ÷ø(� úôöýñ êãã Ò½ v{ Ó Ë ãèàw |{Þ| � åï {Þ Çë | �� � � � V � � R* m ëßâ � {� � � � | Rò ��Â ��� äéãß {Þ ÇË | ��� ��� ò ��� � ��� Ç

�ß {~ÜÞ Ç
 | ë ìàßäåß�ãßäè� êîççàáäãâ åæç èåìëäåàß � � Â åê âã�ßãâ äà � åã èâ ë ßãw êãäÝ w * Ý T �� � Â � ñ wéåìé } åï wã ïà èèàw äéã âã�ßåäåàß àï ë (� ô(� ú ù÷ûöôûÆ üûö ü öüûõô÷û
� {Ý � Ë | åß {~~�� | } ìàßêäåäîäãê ë ßãw äéãàá� £ w * �@ � Ý w � äéëä ç àäãßäåëèè� �îëèå�ãê ëê ë �ðãâçàåßä ñ àá æëðåæëè ãðäãßêåàß � {Ý � Ë | àï Ý Ç �éåê ìàááãêç àßâê ñ åß �
 ñ äà ë ßàáæëèå�ëäåàßêäãç ñ wéãáã } åß äéã ßàß} äáåí åëè ìëêã } i {� � � | �* � V � {� � � | ñ êîìé äéëä i {� � � | ò ��Â ��� Ç�éã èëääãá ìàßâåäåàß åê åß ã�ãìä ìëçäîáãâ Ë� ìàßâåäåàß {~Üu Ç~| } � åíãß äéã âã�ßåäåàß àï
� {� � � | Ë� É� kl � {� � � | } ëßâ ìàááãêç àßâê äà {~ÜÞ Ç~| � äéã äáîäé àï ë âãïëîèä êäëäãæ ãßä
� ¯ Â áãèëäåíã äà @ ëä êàæã wàáèâ � ìàááãêç àßâê ñ åß �
 ñ äà äéã äáîäé àï Â åß ëèè ëììãêêåË èãwàáèâê � {� � � | ÇSì �éã ìàßêåêäãßì� ìàßêäáëåßä åß {~ÜÞ ÇÜ| åê æ åááàáãâ ñ åß �
 ñ Ë� ìàßâåäåàß{~Üu ÇÜ| � �ï � à ììîáê åß äéã çáãæ åêã êãä àï ëß ëá�îæãßä ñ å Çã Ç � � Ý ñ ëßâ äéã åæçèåìëäåàß
�� � Â � ìëß ìàßêåêäãßäè� Ë ã ëêêîæãâ ñ � åíãß @ ëßâ Ý ñ ìàßâåäåàß {~ÜÞ ÇÜ| åæçèãæãßäê äéãßàäåàß àï �õõ�( ôûÆ � ö÷ «ü û÷ø(� úù ëóôúü ù÷ûõôõöüû ö ë ôöó öó ü  øü( ôõüõ Ç �ß çëáäåìîèëá ñ @ T Ýæîêä Ë ã ìàßêåêäãßä w åäé Â Ç �éã íãá� êëæã ìàßìãçäåàß îßâãáèåãê ìàßâåäåàß {~Üu ÇÜ| � 	 åíãßäéëä ëììàáâ åß� äà {~Üu Ç~| Â éàèâê åß ëèè ßàáæëè �}wàáèâê ëììãêêåË èã ïáàæ wàáèâê � � � ñ ë
ßàßãæçä� åßäãáêãìäåàß àï � ñ äéã ìîááãßä çáãæ åêã êãä ñ w åäé äéã ßàáæëè �}wàáèâê ëììãêêåË èãïáàæ � æåááàáê äéåê ìàßêåêäãßì�}ìàßêäáëåßä � � ìëß ìàßêåêäãßäè� Ë ã ëêêîæãâ äà Ë ã ßàáæ ëèáãèëäåíã äà � ñ ëßâ äéîê ñ åß çëáäåìîèëá ñ � åê ìàßêåêäãßä w åäé Â Ç
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ÞÞÞ
�ë�ãß äà�ãäéãá ñ {~Üu Ç~| ëßâ {~Üu ÇÜ| ìéëáëìäãáå�ã äéã çáãìàßâåäåàßê ïàá ë ßàß} äáåí åëè ëç Ãçèåìëäåàß àï äéã ßàáæëèå�ëäåàß ïîßìäåàß i äà � ëßâ � åß �
 {ìàæçëáã {~ÜÂ|| � äéã ëççèåìëäåàßèãëâê äà ë áãâîìäåàß àï äéã êãä àï wàáèâê åß � Áîêä åß ìëêã � åê ìàßêåêäãßä w åäé wéëä åê ßàáÃæëèè� äéã ìëêã åï � åê äáîã Ç '� âã�ßåäåàß àï � ñ äé åê áãâîìäåàß àï � åê äà ë êîË êãä �� * i {� � � | ñwéãáã � éàèâê ñ ëèàß� w åäé ãíãá�äéåß� äéëä åê ßàáæëèè� äéã ìëêã wéãáã � éàèâê ñ åß çëáäåìîÃèëá ñ Â Ç �éåê íãá� êëæ ã ã�ãìä åê àËäëåßãâ ñ åß �þÿ Çåå ñ Ë� ìàßâåäåàßê {~ÜÞ Ç~| ëßâ {~ÜÞ ÇÜ| � Ýåê ãðäãßâãâ Ë� äéã åæçèåìëäåàß � � Â åß {~ÜÞ Ç
| } wéåìé èãëâê äà äéã âãáåíëäåàß àï Â åï �

��îáãê åß äéã çáãæ åêã êãä Ý S� } åï �êîççàáäãâ� Ë� äéã íëèåâåä� àï äéã ìàááãêç àßâåß� �ãßãáåìêäëäãæãßä � ¯ Â åß @ ñ ëßâ åï äéã æëäãáåëè ìàßâåäåàßëè } ëßâ w åäé åä äéã ëêêîæçäåàß àï Â ñ� åíãß � } åê ìàßêåêäãßä w åäé äéã ëìäîëè ãðäãßêåàß àï £ Ç�ã ìëß äéãáãïàáã ìàæçèãäã äéã ê�ãèãäàß åß {~ÜÜ| Ë� � èèåß� åß äéã ëË êäáëìä ìàßìãçäê {
 | ñ {~|ëßâ {Ü| îßâãáè� åß� äéã û÷ø(� úôöý �õõ�( öô÷ûñ wéåìé ëáã ìàææàß äà Ë àäé �
 ëßâ �þÿ Çåå ñSSëßâ wã ìëß ëèêà äéåê ïàá {~ÜÂ| ñ ëê åß {~Ü�| {wéãáã ñ ìàááãêç àßâê äà £ * �@ � Ý � åß {~Ü©|ëßâ äà � åß {~Ü�|| Ç
{~Ü©| {
 | ëêêîæã � äà Ë ã ßàáæëè áãèëäåíã äà ñ åï{~| �åï � äéãß ßàáæëèè� Â   åê äáîã åß ñ �{Ü| � ìëß ìàßêåêäãßäè� Ë ã ëêêîæãâ äà Ë ã ßàáæëè åß ñ �{Þ| ìàß| åìäåß� âãïëî èäê ëáã áãêç ãìäãâ Ç

{~Ü�| {
 | ëêêîæã � äà Ë ã ßàáæëè áãèëäåíã äà ñ åï{Ü| � ìëß ìàßêåêäãßäè� Ë ã ëêêîæãâ äà Ë ã ßàáæëè åß ñwéãáã {~| �åï � äéãß ßàáæ ëèè� Â   åê äáîã åß ñ Çþà ßàä ëêêîæã � äà Ë ã ßàáæëè àäéãáw åêã Ç
Òº v{ ÓÑ Ò½ v¿¿ÓÑ Ò½ v¿¿¿Ó� � éåèã ïà ìîêêåß� àß äéã êåæ åèëáåäåãê Ë ãäwããß äéã äwà äéãàáåãê ñ {~ÜÞ|ëßâ {~Üu| ëèêà éå�éèå�éä äéã âå�ãáãßìãê Ë ãäwããß ßàáæëèå�ëäåàß åß �
 ëßâ �þÿ Çåå Ç �ß �þÿ Çååìàßâåäåàßê {~| ëßâ {Ü| ëáã ßàä ìàßêåâãáãâ ëê êî# ìåãßä ìàßâåäåàßê ïàá ßàáæ ëèå�ëäåàß {
 | Çí ê wã éëíã êããß ñ {~ÜÞ ÇÞ| ëììàîßäê ïàá äéã Î üûÆ� ôû Î øôûùô úü ëßâ äéã � ô ÷û û ô�( ÷û��åß ìëêã ìàß| åìäåß� âãïëîèäê � ¯ Â ëßâ � {� � ¯ Â | ëáã íëèåâ åß @ {ëßâ Ý | ñ ëßâ Ý åæç èåãê

� � ñ � ìëß àßè� Ë ã ëêêîæãâ äà Ë ã �ßàáæëè� Ë� ãðäãßâåß� Ý w åäé äéã ù÷ûöôûÆ üûöúý õ� ÷øöü�åæç èåìëäåàß � � Â ñ åï � åæçèåãê � � Ç ®ß äéã àäéãá éëßâ ñ wéåèã �
 âàãê ßàä åæçàêã ëââåäåàßëèáãêäáåìäåàßê {ìàááãêç àßâåß� äà {Þ|| àß ßàáæ ëèå�ëäåàß ñ wã éëíã êããß äéëä åä ëììàîßäê ïàá äéã
Î üûÆ� ôû Î øôû ùô úü Ë� åæçàêåß� ëß ëââåäåàßëè ìàßêäáëåßä îç àß � ñ äéã LMNOPK L QQRJIPìàßêäáëåßä {~ÂÜë | ñ àá ëèäãáßëäåíãè�ñ äéã ìàßêäáëåßä ��PHJxJHJIK �� wã çáàç àêãâ åß {~Â©| Çí èêà ñ wã éëíã ßàäåìãâ äéëä äéã çëääãáß àï � ô ÷û û ô�( ÷û� � åã èâê â åêäåßìä �ðãâ çàåßäê àïßàáæ ëèå�ëäåàß åß �
 ñ Ëîä ßàä êà åß �þÿ Çåå Ç 	 åíãß àîá ëËàíã ìàßêåâãáëäåàßê ñ wéåìé êî��ãêääéëä ßàáæëèå�ëäåàß åß �
 ëßâ �þÿ Çåå åê êäáîìäîáëèè� ã�îåíëèãßä w áä Ç ìàßâåäåàßê {~| ëßâ{Ü| ñ wã äéãáãïàáã ìàßÁ ãìäîáã äéëä äéãêã âåêäåßìä çáàç ãáäåãê àáå� åßëäã ïáàæ äéã ëââåäåàßëèáãêäáåìäåàß {Þ| åß �þÿ Çåå àß äéã àßã éëßâ ñ ëßâ ìàßêäáëåßäê àß äéã êãèãìäåàß ïîßìäåàß � åß
�
 àß äéã àäéãá Ç�ä åê ãëê� äà êãã éàw àîá �áãìàßêäáîìäãâ� ìàßâåäåàß {~Üu ÇÞ| ìàááãêçàßâê äà ìàßâåäåàß{~ÜÞ ÇÞ| åß �þÿ Çåå � åï äéãáã åê êàæ ã � � ìàßêåêäãßä w åäé � ñ wéãáã � åê êîìé äéëä Â âàãê û÷öéàèâ åß ãíãá� ßàáæëè � �}wàáèâ ñ äéãß åß àáâãá äà èåìãßêã äéã ßàß} äáåí åëè ßàáæëèå�ëäåàß êäãç
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ÞÞu
i {� � � | åß {~Üu Ç
 | ñ � æîêä åæçè� � � Ç �éã ìàæçëáåêàß Ë ãäwããß �
 ëßâ �þÿ Çåå äéãß áãâîìãêäà äéã �îãêäåàß wéãäéãá äéã çëáäåìîèëá ìàßâåäåàßê ìëááåãâ Ë� {~Üu ÇÞ| ëáã åß ëß� wë� áãèëäãâäà äéã ã�ãìäê äéëä äéã ��PHJxJHJIK ��}ìàßêäáëåßä àß � {wéåìé wã ëá�îãâ äà ëììàîßä ïàá äéã
Î üûÆ� ôû Î øôûùô úü åß �
 | éëê ïàá ßàáæëèå�ëäåàß åß {~ÜÂ| Ç� ãáã åä æ ë� éãèç äà ëêêà ìåëäã ñ w åäé äéã çëáäåìî èëá ìàßâåäåàßê àï Ëàäé ��PHJxJHJIK �� ñáãç ãëäãâ Ë ãèàw ëê {~Ü�| ñ ëßâ ìàßâåäåàß {~Üu ÇÞ| {ôû öó ü ÷ù÷ûöü ö ¡ ÷� {~Üu Ç~| ëßâ {~Üu ÇÜ|| ñäéã ìàááãêç àßâåß� ëË êäáëìä ìàßìãçäê äéã� åæçèãæãßä åß ãåäéãá àßã àï äéãêã äéãàáåãê {~ÜÝ| Ç
{~Ü�| ��PHJxJHJIK �� ��ï {ë | ��� ��� ò ��� � ��� ñ{Ë | � {� � � | V � {� � � � | * m ñ ëßâ{ì| � {� � � | R* m ñäéãß {â | � {� � � � | V � * m Ç

'àäé {~Üu ÇÜ| ëßâ {~Ü�ì| ìàááãêç àßâ äà äéã û÷ø(� úôöý}ëêêîæçäåàß ïàá � ÇS} �îáäéãáæàáã ñ{~Üu Ç~| åß ìàßÁîßìäåàß w åäé {~Üu ÇÞë | ñ ëßâ {~Ü�Ë | Ë àäé ëêêîæã �ìàß| åìäåß�� âãïëîèäê ïàá �ëßâ � � Ç � åßëèè�ñ åä åê àËíåàîê äéëä äéã åæç èåìëäåàß ��� ��� ò ��� � ��� åß {~Üu ÇÞË | åê ã�îåíëèãßääà {~Ü�ë | Ç�ß {~ÜÝ| wã îêã äéãêã ìàááãêç àßâãßìãê åß àáâãá äà �ãä ëä ë ìèãëáãá ç åìäîáã àï äéã âå�ãáãßìãê
Ë ãäwããß ßàáæ ëèå�ëäåàß {~ÜÂ| w åäé ��PHJxJHJIK �� åæçàêãâ àß � {~ÜÝå| ñ ëßâ ßàáæëèå�ëäåàßëê ê�ãäìéãâ åß {~Üu| ñ ìàááãêç àßâåß� äà äéã ëççáàëìé äë�ãß åß �þÿ Çåå {~ÜÝåå| Ç
{~ÜÝ| {å| �
 � ��PHJxJHJIK �� {åå| �
 � ìàßâåäåàßê {~|} {Þ|{ë | �ï � åæçèåãê � � �ï ö{Ë | ìàß| åìäåß� âãïëîèäê ïàá � ëßâ � � {~| ¢ {Þë | ìàß| åìäåß� âãïëîèäê ïàá � ëßâ � �{ì| ëêêîæ åß� � ßàáæëè {Ü| ëêêîæ åß� � ßàáæ ëèäéãß {â | � ßàä ë ßàáæëè � � äéãß {Þ ÇË | � åæçèåãê � �
�ä åê àËíåàîê äéëä {~ÜÝå| åê áãêäáåìäãâ äà çëääãáßê w åäé �ìàß| åìäåß�� âãïëîèäê wéãáã äéãáãêç ãìäåíã ëßäãìãâãßäê � ëßâ � � ëáã êîìé äéëä � åæç èåãê � � Ç �éîê ñ {~ÜÝå| åê áãêäáåìäãâ äàäéã çëääãáß àï äéã Î üûÆ� ôû Î øôûùô úüñ wéãáã åä çáãíãßäê ßàáæëèå�ëäåàß w åäé � � Ç �ä âà ãê û÷öëççè� äà àäéãá çëääãáßê åßíàèí åß� �ìàß| åìäåß�� âãïëîèäê ñ êîìé ëê äéã � ô ÷û û ô�( ÷û�ñ àáäéã Xü�ø Î üûÆ� ôû Î øôûùô úüÇ '� ìàßäáëêä ñ äéã áëß�ã àï ëççèåìëäåàß àï {~ÜÝåå| åê w åâãá � äéãìàßâåäåàßê ëççè� äà ëß�S� åßïãáãßìã çëääãáß wéãáã äéã êãä àï çáãæ åêãê ìàßäëåßê �ìàß| åìäåß��âãïëîèäê ïàá � ëßâ � � ëßâ wéãáã � ìëß ìàßêåêäãßäè� Ë ã ëêêîæãâ äà Ë ã ßàáæëè Ç 'ãêåâãê äéã
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ßãw ìàßìãçä åßäà äéã äéãàá�Ç �ã éëíã ëá�îãâ äéëä ßàä àßè� åê åä ç àêêåË èã äà æàâåï� äéãù÷ûöôûÆ üû öúý õ�÷øöõ áãèëäåàß äà ëììàîßä ïàá äéã Xü�ø Î üûÆ� ôû Î øôûùô úü w åäéàîä êîìé ëßëââåäåàßëè âãí åìã ñ Ëîä ñ æàáãàíãá ñ äéëä äéåê æàâå�ìëäåàß æ åááàáê ñ åß äéã ïàáæëè ëììàîßä ñ äéãìèàêã áãèëäåàß Ë ãäwããß äéã àáâåßëá� Î üûÆ� ôû Î øôûùô úü ëßâ äéã Xü�ø Î üûÆ� ôû Î øôûùô úüÇ�ã éëíã ëá�îãâ äéëä ëèêà åß �
 åä åê ç àêêåË èã äà äáãëä äéãêã åßïãáãßìã çëääãáßê åß äãáæ êàï ë êäáîìäîáëèè� æàáã îßåïàáæ wë�ñ Ë� ëâàçäåß� äéã ��PHJxJHJIK �� ìàßêäáëåßä àß � } åßëââåäåàß äà ñ àá Ë� êîË êäåäîäåàß àï äéã LMNOPK L QQRJIP ìàßêäáëåßä Ç{åå| í ïîáäéãá â å�ãáãßìã Ë ãäwããß ßàáæëèå�ëäåàß åß �
 ëßâ �þÿ Çåå êéàwãâ îç wéãß wãåßíãêäå�ëäãâ äéã ëââåäåàßëè áãêäáåìäåàßê åæçàêãâ îçàß ßàáæëèå�ëäåàß åß �þÿ Çåå åß äãáæ ê àïìàßâåäåàß {Þ| åß {~Ü ~| ñ ëê ìàæçëáãâ äà äéã ��PHJxJHJIK ��}ìàßêäáëåßä àß �Ç � éåèã Ë àäéäéãàáåãê ëììàîßä ïàá äéã Î üûÆ� ôû Î øôûùô úü ëßâ äéã � ô ÷û û ô�( ÷û�ñ äéã� âà êà åß âå�ãáãßäwë� ê Ç ÿàî�éè�ñ äéã âã�ßåäåàß àï ßàáæ ëèå�ëäåàß åß �þÿ Çåå â åáãìäè� ìëçäîáãê äéã çëääãáß àï



ÞÞÝ
ìàß| åìäåß� âãïëîèäê wã �ßâ åß äéã � ô ÷û û ô�( ÷û� ñ ëßâ åææãâåëäãè� çáãìèîâãê äéã ëêêîæçÃäåàß àï ßàáæëèåä� ïàá ãåäéãá àßã àï äéã ëßäãìãâãßäê åßíàèíãâ ñ wéåèã åß �
 âãïãëêåË èã æ àâîêç àßãßê ìëß Ë ã ëçç èåãâ äà ãåäéãá àßã àï äéã ìàß| åìäåß� âãïëîèä êäëäãæãßäê ñ � åã èâ åß� âåêäåßìä�ðãâ çàåßäê Ç{ååå| �éåê âå�ãáãßìã áã|ãìäê ë âããç ãá ñ îßâãáè� åß� ìàßìãçäîëè âå�ãáãßìã Ë ãäwããß äéã äwàëììàîßäê � åß �
 wã �ßâ ë ìèãëá êãçëáëäåàß Ë ãäwããß Î Pû÷ø(� úô=�öô÷û àß äéã àßã éëßâ ñ wéåìéåß ãêêãßìã ìàæãê âàwß äà ëß åæçèãæãßäëäåàß àï {áãç ãëäãâ | âãïãëêåË èã æàâîê ç àßãßê ñ ëßâêç ãìå� ì áãêäáåìäåàßê àß äéã êãèãìäåàß ïîßìäåàß � ñ wéåìé çáãíãßä ßàß} äáåí åëè ßàáæëèå�ëäåàßêäãçê ïàá êç ãìå�ì çëääãáßê àï âãïãëêåË èã áãëêàßåß� åßíàèíåß� ìàß| åìäåß� âãïëîèäê Ç �éãáã åêäéîê ë ìèãëá êãçëáëäåàß Ë ãäwããß äéã �{âãïãëêåË èã | áãëêàß åß� ãß� åßã� ñ å Çã Ç û÷ø(� úô=�öô÷ûñ ëßâë �ìàßäáàèèåß� âãí åìã� ïàá äéåê æëìéåßãá�ñ åß äãáæ ê àï êç ãìåëè áãêäáåìäåàßê àß � ñ wéåìé ìàíãáêäéã ãêêãßäåëèê ëßâ ìéëáëìäãáåêäåìê àï �ìàææàßêãßêã� ñ àá âãïãëêåË èã áãëêàßåß� Ç�ß �þÿ Çåå {ëä èãëêä åß äéã æàâå�ãâ íãáêåàß wã êî��ãêäãâ | wã ìëß ëèêà �ßâ äéàêã äwàìàæçàßãßäê àï âãïëîèä áãëêàßåß� ñ Ëîä éãáã äéã� ëáã æ ãá�ãâ äà�ãäéãá åß äéã âã�ßåäåàß àïù÷ûöôûÆ üû ö õ�÷øö {äà�ãäéãá ñ àï ìàîáêã ñ w åäé äéã áãìîáêåàß åæçèãæãßäãâ Ë� äéã ìàßêäáîìÃäåàß àï ë (� ô(� ú ù÷ûöôûÆ üûö ü öüûõô÷û � {Ý � Ë | ÷� Ï| � ìàßâåäåàßê {~| ëßâ {Ü| åæçèãæãßäßãìãêêëá� ìàßâåäåàßê ïàá âãïãëêåË èã æ àâîê ç àßãßê îßâãá äéã ëêêîæçäåàß àï ßàáæëèåä�ñ wéåèãìàßâåäåàß {Þ| åæçàêãê êç ãìå�ì áãêäáåìäåàßê àß åäê ëççèåìëäåàß ïàá íëáåàîê çëääãáßê àï ìàß| åìäÃåß� âãïëîèäê Ç �à �
 ëßâ �þÿ Çåå ìëß ëä Ë ãêä } åï ëä ëèè } Ë ã äë�ãß äà Ë ã wãë� è� ã�îåíëèãßä Ç�ä åê âå# ìîèä äà ìàæã îç w åäé éëáâ ëá�îæãßäê äà çáãïãá àßã àï äéãêã ëççáàëìéãê àíãá äéãàäéãá Ç �àwãíãá ñ åä êããæ ê äà îê äéëä äéã æàâîèëáåä� äéëä åê Ëîåèä åßäà �
 åê é å�éè� âãêåáëË èã Ç�ä äîáßãâ àîä äéëä åß Ë àäé äéãàáåãê } åß ïëìä ñ åß �ûý äéãàá� àï ßàßæàßàäàß åì áãëêàßåß� }äéã �Ëëáã� �õõ�( öô÷û ÷� û÷ø(� úôöý åê ßàä êî# ìåãßä äà ëììàîßä ïàá äéã íëáåàîê çëääãáßê àïâãïãëêåË èã áãëêàß åß� Ç �ß çëáäåìî èëá äéã Î üûÆ� ôû Î øôûùô úü êããæ ê äà áã�îåáã äéã åßäáàâîìäåàßàï íãá� êç ãìå�ì ø�öô÷û� úôöý  øôûùô úüõ ñ wéåìé çáãïãá ëççèåìëäåàß àï âãïãëêåË èã æàâîê ç àßãßêäà äéã êäáàß�ãá àíãá ëççèåìëäåàß äà äéã æàáã �ãßãáëè ìàßìãçä {åß ìëêã àï ìàß| åìäåß� âãïëîèäê| Ç�à äéãáã åê ë ìèãëá æàäåíëäåàß äà åêà èëäã êîìé ø�öô÷û� úôöý  øôûùô úüõ äéëä ëáã àç ãáëäåíã åßíëáåàîê çëääãáßê àï âãïãëêåË èã åßïãáãßìã ñ Ë� êäëäåß� äéãæ åß ë æàâîèëá çëáä àï äéã äéãàá�Ç�ï wã ïîáäéãá êäåçîèëäã äéëä åä êéàîèâ Ë ã ç àêêåË èã ñ åß �
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ÞÞ!
Òº v¿{ Ó 'àäé �
 ëßâ �þÿ Çåå ëâàçä äéã �îåäã êãßêåË èã ëêêîæçäåàß äéëä äéã áãèëäåàß àï âãÃïãëêåË èã åßïãáãßìã æîêä Ë ã âã�ßãâ áãèëäåíã äà äéã êãä àï çáãæ åêãê àß è�Ç �ß �
 äéåê åê ëìéåãíãâ

Ë� êäëáäåß� äéã çáà ìãêê àï ßàáæëèå�ëäåàß áãèëäåíã äà äéã êç ãìåëè �åßïàáæëäåàßëèè� æåßåæëèåßïàáæëäåàß êäëäã� e îçâëäãâ w åäé äéã êãä àï çáãæ åêãê $ {êãã âã�ßåäåàß àï ìàææàßêãßêããßäëåèãæãßä {~Â ~|| Ç �éã åßïàáæëäåàßëèè� æåßåæ ëè åßïàáæëäåàß êäëäã e åê àËäëåßãâ ïáàæ äéãìëßàßåìëè æàâãè ñ ëßâ êîççàáäê Áîêä äéã íëèåâ êãßäãßìãê àï äéã èëß�îë�ã ò > Ç�ß �þÿ Çåå ñ äé åê ëêêîæçäåàß åê ßàä ü  úôùôöúý ëâàçäãâ Ç �ß ïëìä ñ äéã ìàææãßäê åß þãèÃ�áëßâã {~!ÝÝ ��Â| ëáã áëäéãá æ åêèãëâåß� � �éãáã ë �ü� �� úö öó ü÷øý � � �@ � Ý � åê åßäáàâîìãâëê ïà èèàw ê � �@ åê ë êãä àï ßãìãêêëá� àá âãïëîèä êãßäãßìãê ñ àá ßã�ëäåàßê àï êîìé êãßäãßìãê ñìàßêäáëåßåß� éàw äéã wàáèâ (�õö Ë ã àá ù÷� ú� Ë ã ñ wéåèã Ý åê ë êãä àï ìàßäåß�ãßä êãßäãßìãêìàßêäáëåßåß� éàw äéã wàáèâ Ë ãåß� æàâãèãâ ôõ Ç� � éåèã äéãêã ìàææãßäê êäáàß� è� êî��ãêääéëä @ ëßâ Ý çáàíåâã ë ïîèè âãêìáåçäåàß àï wéëä åê äë�ãß äà Ë ã �ßàwß ëË àîä àîá wàáèâ ñ äéåêìëßßàä Ë ã wéëä åê åßäãßâãâ ïàá ë äéãàá� àï âãïëîèä áãëêàßåß� Ç �ß ïëìä ñ äéã äéãàá� ìëß ÷ûúýëììàîßä ïàá äéã íëáåàîê çëääãáßê àï ßàßæàßàäàßåì áãëêàßåß� åï £ * �@ � Ý � åê áãêäáåìäãâ äàäéã êãä àï ìàßäåß�ãßä êãßäãßìãê åßäáà âîìãâ Ë� äéã çáãæ åêãê àï ë çëáäåìîèëá ëá�îæãßä çëäÃäãáß Ç �æë� åßã äéã ïà èèàw åß� ìëêã Ç �ã ëáã åßäãáãêäãâ åß äéã {âãïãëêåË èã | ìàßìèîêåàß àï � �õôõ «ú�ùø ïáàæ äéã çáãæ åêãê � ü��üûõ �øü «ú�ùø , � �õ ôõ � ø��üû , 
àw äë�ã åä äéëä äéã wàáèâåê êîìé äéëä � �õ ôõ �û � ú«ôû÷ ø��üû , ëßâ T ú«ôû÷ ø��üûõ �øü û÷ö «ú�ùø , ëáã Ë àäé äáîã Ç �ïäéã ìàááãêç àßâåß� ïàáæîèëã � ú«ôû÷ ø��üû ª÷ �õ¬ ëßâ ª ¬ ª� ú«ôû÷ ø��üû ª ¬ ¯ � «ú�ùø ª ¬¬ wãáãìàßäëåßãâ åß Ý ëßâ @ ñ áãêç ãìäåíãè�ñ wã wàîèâ û÷ö �ãä äéã âãêåáãâ âãïãëêåË èã ìàßìèîêåàßäéëä � �õ ôõ «ú�ùø Ç �éãáãïàáã ëä èãëêä äéã êãä Ý àï £ æîêä Ë ã áãêäáåìäãâ äà äéã ìàßäåß�ãßäêãßäãßìãê à ììîááåß� åß äéã çáãæ åêã êãä àï äéã ëìäîëè ëá�îæãßä çëääãáß ñ wéåèã @ æ å�éä åßïëìä ìàæçáåêã ëèè ßãìãêêëá� ëßâ âãïëîèä êãßäãßìãê äéëä éàèâ äáîã åß äéã ëìäîëè wàáèâ Ç®ßã æ å�éä ëá�îã äéãß ñ äéëä äéãáã åê êäåèè êàæã âå�ãáãßìã Ë ãäwããß �
 ëßâ �þÿ Çåå ñ � åíãßäéëä @ æë� ìàßäëåß äéã ïîèè êãä àï �ãßãáåì êäëäãæãßäê äéëä ëáã äáîã åß àîá wàáèâ ñ wéåèã åß
�
 àßè� äéàêã �ãßãáåì êäëäãæãßäê ëáã ìàßêåâãáãâ äéëä ��îáã åß äéã çáãæ åêã êãä $ Ç ýãä ñ wãâà ßàä Ë ãèåãíã äéåê âå�ãáãßìã äà Ë ã âãìåêåíã Ç

Ò½ v¿{ Ó �éãáã åê êäåèè ëßàäéãá ñ Ëîä æ åßàá âå�ãáãßìã Ë ãäwããß �
 ëßâ �þÿ Çåå ñ wéåìé ë�ëåßìàßìãáßê äéã åæçèãæãßäëäåàß àï äéã û÷ø(� úôöý �õõ�( öô÷û Ç �ß �þÿ Çåå äéã ìàßêäáîìäåàß àï ë
êãä ê {Ý | àï (� ô(� ú ù÷ûöôûÆ üû ö ü öüûõô÷ûõ ÷� Ï åß ïëìä ìàááãêç àßâê äà ë æëðåæëè ßàáæëèåä�ëêêîæçäåàß åß äéëä ïàá ü�üøý � ¯ Â äéëä åê i }íëèåâ åß äéã êãä @ àï âãïëîèä ëßâ íëèåâêãßäãßìãê åä åê ìàßêåâãáãâ wéãäéãá äéã åæçèåìëäåàß � � Â åê ù÷ûöôûÆ üûöúý õ�÷øöü� ñ åß wéåìéìëêã åä åê âã�ßãâ äà ìàßäáåËîäã äà ë (� ô(� ú ù÷ûöôûÆ üûö ü öüûõô÷û ÷� ÏÇ �à ñ áàî�éè�ñ wéãßìàßêåâãáåß� äéã íëèåâåä� àï ë âãïãëêåË èã ìàßìèîêåàß Â ïáàæ £ ñ äéã ëêêîæçäåàß àï ßàáæëèåä�åê ìàæçîäãâ ïàá �ûý åßâåí åâîëè äéëä êëäåê�ãê äéã ëßäãìãâãßä àï ë �ãßãáåì êäëäãæãßä åß @ Ç�éåê åê îßâàîËäãâè� æàáã äéëß åê ßãìãêêëá�ñ wéåèã åä êããæ ê äà Ë ã éëáæ èãêê Ç
àáæëèå�ëäåàß åß �
 âå�ãáê ïáàæ äéåê ç åìäîáã åß äéëä åä ëíàåâê äéã ìàæçîäëäåàß àï ëß��îßßãìãêêëá�� ßàáæ ëèåä� ëêêîæçäåàß � í êéãá�û àááãëî âã�ßã äéã ßàäåàß àï � õüö tu � ÷øû÷ø(� úô=�öô÷û � �èãä $v Ë ã äéã áãêî èä àï áãw áåäåß� $ åß ìàßÁîßìäåíã ßàáæëè ïàáæ Ç �éãß tuåê äéã êãä àï ëèè çáàç àêåäåàßê ��� {2 |�� ñ wéãáã 2 åê ëß åßâåí åâîëè ìàßêäëßä ëçç ãëáåß� åß $v ñ ëßâ
� {� | åê äéã ëßäãìãâãßä àï ë �çàêåäåíã� à ììîááãßìã àï ë îßåíãáêëèè� �îëßäå�ãâ Ü ìàßâåäåàßëèåß $v Ç� {í�û {~!!© �ÞÜÜ|| Ç �à�ãäéãá w åäé äéã âã�ßåäåàß àï ë ÎPû÷ø(� úô=�öô÷û ùó�ôû äéãßàáæ ëèåä� ëêêîæçäåàß åê äéîê áãêäáåìäãâ äà äéàêã åßâåí åâîëèê 2 {æàáã çáãìåêãè� � çáàç àêåäåàßê��� {2 |��| äéëä ëáã åßäáà âîìãâ åß äéã çáãæ åêã êãä àï ëß ëá�îæãßä ñ ëßâ ïàá wéåìé wã �ßâ ë�ãßãáåì êäëäãæãßä åß äéàêã çáãæ åêãê ÇSv
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DÃ° Ä®Å4°Æ ÇÅ 7 5°ÆÈ XÆÇ°lÈ 7 ÉÃÄÉ ;Ç< ÇÊ ±®° Ê± ËË±4 Å ¥ÆÄÉd°Æ mÅ ;HIIJ< ÉÃ°±ÆÈ3 °Ì ÇÅ±: ÇÍ 5°ÆXÅ
Í±Î° 4 ÇÉÃ Ä® Ä::ÇÉÇ±®ÄË ÄÆÏÐÎ°®É Ê±Æ ÉÃ° Ë± ÍÄÉÇ±® 4Ã°Æ° ÉÃ° °5°®É :°ÍÆÇX °: XÈ ÉÃ° 5°ÆX
± ÍÍÐÆÅ 3 4ÃÇË° ÅÉÄÉÇ5° 5°ÆXÅ :± ®±É 3 Ä®: ;ÇÇ< ÇÉ ÇÅ ÄÅÅÐÎ°: ÉÃÄÉ Ä j ÑÒÑ?Z@ÓÔ Z>Ó1Ò ÇÅ Æ°ÅÉÆÇÍÉ°:
É± fÐÄ®ÉÇgÍÄÉÇ±®ÄË ÅÉÆÐÍÉÐÆ°Å 4Ã°Æ° ÄÉ Ë°ÄÅÉ ±®° ±Ê ÉÃ° 5ÄÆÇÄX Ë°Å fÐÄ®ÉÇg°: ±5°Æ 6ÎÐÅÉ ®±É
X ° ÑÕ/ @Ó=Ó>@N ÉÇ°: É± ÑÕ Z=>@N ±®° °®ÉÇÉÈ XÈ ÉÃ° Æ°ÅÉÆÇÍÉ±Æ 3 Ö× × × Ø ÅÐÍÃ Ä ÍÄÅ° 4±ÐË: ®±É Æ°ÅÐ ËÉ
Ç® Ä 6Ï°®°ÆÄËÇdÄÉÇ±®8 Y8 ;¥ÆÇÊGÄ °É ÄË ;HIIJ EBK<< Y DÃÇÅ Æ°ÅÉÆÇÍÉÇ±® ÇÅ Ï Ç5°® Ç® ;HCW< E

;HCW< ^® °FÌÆ°ÅÅÇ±® Ù Ö × × × F × × × �× × × Ø ;Ú ÛÜÝÞßàÝáÞ Ö× × × F × × × Ø � â ãÝÞßä Ö× × × åF æ× × × Ø< ÇÅ Ä j ÑÒÑ?�
Z@ÓÔ Z>Ó1Ò 1bÑ? Õ Çq ÇÉ ÄËË±4 Å Ê±Æ Î±:°ËÅ Ç® 4ÃÇÍÃ ÉÃ°Æ° ÇÅ Î±Æ° ÉÃÄ® ±®° 5ÄËÐ° Ê±Æ F
Ê±Æ 4ÃÇÍÃ ç ÖÚÛÜÝÞßàÝáÞ Ö× × × F × × × ØØ ÇÅ ÉÆÐ° ;4Ã°Æ° ç XÇ®:Å ÄËË ÊÆ°° 5ÄÆÇÄX Ë°Å °FÍ°ÌÉ F < Y

¥ÆÇÊGÄ °É ÄË ;HIIJ EBK<

�Ç5°® ÉÃÇÅ Æ°ÅÉÆÇÍÉÇ±® 3 ;HBIÄ< 3 4 ÇÉÃ ÉÃ° ÅÉÄÉÇ5° ÌÆ°:ÇÍÄÉ° SÑ >?Ó=1@1?Ñè g ËËÇ®Ï ÉÃ° Æ°ÅÉÆÇÍÉ±Æ
ÄÆÏÐÎ°®É 3 :± °Å ÉÃ°® ®±É fÐÄËÇÊÈ Ê±Æ Ä Ï°®°ÆÇÍ Æ°Ä:Ç®Ï E ÉÃ° ±®ËÈ 5ÄÆÇÄX Ë° ÉÃÄÉ ÉÃ° fÐÄ®ÉÇg°Æ
ÍÄ® XÇ®: ÇÅ ÉÃ° Ç®:Ç5 Ç:ÐÄË 5ÄÆÇÄX Ë° é Ê±Æ � Ç®°ÉÉ° 3 4ÃÇÍÃ ÎÐÅÉ X ° ÄÅÅÐÎ°: É± ÎÄÌ É± Ä
ÅÇ®ÏË° Ç®:Ç5Ç:ÐÄË Ç® ÉÃ° Î±:°Ë Y OÈ Í±®ÉÆÄÅÉ 3 ;HC HX < ËÇÍ°®Å°Å Ä Ï°®°ÆÇÍ Ç®É°ÆÌÆ°ÉÄÉÇ±® 3 Ï Ç5°®
ÉÃÄÉ ÉÃ° Æ°ÅÉÆÇÍÉ±Æ ÄËË±4 Å Ê±Æ Î±Æ° ÉÃÄ® ±®° 5ÄËÐ° ±Ê é Y ê±Æ fÐÄ®ÉÇg°: Å°®É°®Í°Å 4Ã°Æ° ÉÃ°
Æ°ÅÉÆÇÍÉ±Æ Ã±ÅÉÅ Ä® °Ì ÇÅ±: ÇÍ 5°ÆX 3 ÅÐÍÃ ÄÅ ;HBI:7°< 3 ÇÉ ÇÅ ÇÎÎÄÉ°ÆÇÄË 4Ã°ÉÃ°Æ ÉÃ° ÆÄ®Ï° ±Ê ÉÃ°
Ç®: Ç5Ç:ÐÄË 5ÄÆÇÄX Ë° é ÇÅ Æ°ÅÉÆÇÍÉ°: É± ÎÄÌ ±® Ä ÅÇ®ÏË° Ç®: Ç5Ç:ÐÄË 3 ÄÅ Ç® ;HBI:< E ÉÃ° Ï°®°ÆÇÍ
fÐÄ®ÉÇgÍÄÉÇ±® ÉÃ°® ÆÄ®Ï°Å ±5°Æ ÉÃ° ÅÇÉÐÄÉÇ±® 5ÄÆÇÄX Ë° ë Y

;HC H< Ä Y ;¯¯<ìíî ÖF �Ø ;F ï â ßðÛÝÝÛ   F ßÜ ÝÞßàá ñáÞÛò � F ßÜ ßðóÛÞÝßñÛ <
X Y ìíî ÖF �Ø ;F ßÜ ã àãÝ   F ßÜ ÝÞßàáñáÞÛò � F ßÜ ßðóÛÞÝßñÛ <
Í Y ìíî ÖF 3Å �Ø ;F ßÜ ã àãÝ   F ôÛáõÜ Ç® Å � F ßÜ ö÷ðøÞù Ç® Åú
û Y ìíî Öü ýÅ �Ø þü ï â ßðÛÝÝÛ   ü ôÛáõÜ Ç® Å � ü ßÜ ö÷ðøÞù Ç® Åú ¥ÆÇÊÿÄ °É ÄË þ���� ���ú

�ÃÇÅ °üÌ ËÄ®ÄÉÇ±® Í±ÐËû X ° ÄÆÏÐ°û É± ÍÄÆÆÈ ±�°Æ É± ÉÃ° Ð®�ÄÆÆÄ®É°û Í±®ÍËÐÅÇ±® Ç® þ���ú Y
�Ã° ÅÐXT °ÍÉ ±Ê ÉÃ° ÉÃ ÇÆû Å°®É°®Í° ±Ê þ���ú ý X °Ç®Ï Ä ÌÆ±Ì°Æ ®ÄÎ° ý ÎÄÌÅ É± Ä Ð®ÇfÐ° Ç®ûÇ� Çûp
ÐÄË Y �Ç®Í° ÉÃ° ÌÆ°ûÇÍÄÉ° 	ÓbÑ Z 	
Òj 	Ó� Ñ ÇÅ ®±É °Ì ÇÅ± ûÇÍ ý ÄÍÍ±ÆûÇ®Ï É± ¥ÆÄÉd°Æ mÅ ÉÃ°±ÆÈ ÇÉ û±°Å
®±É Ã±ÅÉ Ä® °�°®É ±Æ ÅÇÉÐÄÉÇ±® �ÄÆÇÄX Ë° Y �Ã° Å°®É°®Í° ÉÃ°Æ°Ê±Æ° û±°Å ®±É fÐÄËÇÊÈ ÄÅ Ä Ï°®°ÆÇÍ
Å°®É°®Í° ý Ä®û Ç® ÌÄÆÉÇÍÐËÄÆ ÍÄ®®±É X ° Ç®É°ÆÌÆ°É°û Ç® É°ÆÎ Å ±Ê Ä Æ°ÅÉÆÇÍÉ°û ÍÇÆÍÐÎ ÅÉÄ®ÉÇÄË
Î±ûÄË fÐÄ®ÉÇgÍÄÉÇ±® Y

�Ã°Æ° ÇÅ ý Ã±�°�°Æ ý ÉÃ° ÄûûÇÉÇ±®ÄË Í±ÎÌËÇÍÄÉÇ±® ÉÃÄÉ ÉÃ°Æ° ÄÆ° Ï°®°ÆÇÍ Å°®É°®Í°Å ±Ê ÉÃ°
ÉÈÌ ° � Z� �� 
` Ñ� ý �Ã°Æ° ÇÉ ÇÅ Ï°®°ÆÄËËÈ ÄÅÅÐÎ°û ÉÃÄÉ ÅÐÍÃ Å°®É°®Í°Å fÐÄ®ÉÇÊÈ ±�°Æ Ä ÅÇÉÐÄp
ÉÇ±® �ÄÆÇÄX Ë° ý �Ã°Æ° Ä Æ°ÅÉÆÇÍÉ±Æ ÄÆÏÐÎ°®É ÇÅ ÄÍÍ±ÎÎ±ûÄÉ°û ý ÇÎÌ ËÇÍÇÉËÈ Í±®ÅÉÆÄÇ®°û É± �±®ËÈ
ÉÃ±Å° ÅÇÉÐÄÉÇ±®Å ÉÃÄÉ ÄÆ° Æ°Ë°�Ä®É Ê±Æ ÉÃ° Ï°®°ÆÄËÇdÄÉÇ±® ÄÉ ÃÄ®û� þ¥ÆÇÊÿÄ °É ÄË þ���� ���úú Y

�±� ý ÇÊ ÄÍÍ±ÎÎ±ûÄÉÇ±® ±Ê ÅÐÍÃ Ä® ÇÎÌËÇÍÇÉ Æ°ÅÉÆÇÍÉÇ±® ÄÆÏÐÎ°®É �°Æ° Ä® Ð®Æ°ÅÉÆÇÍÉ°û
±ÌÉÇ±® ý ÉÃ°Æ° �±ÐËû X° ®± °üÌËÄ®ÄÉÇ±® Ê±Æ �ÃÈ ÉÃÇÅ ÅÃ±ÐËû ®±É X ° Ì ±ÅÅÇX Ë° Ê±Æ ÉÃ° ÉÃÇÆû
Å°®É°®Í° Ç® þ���ú ý ±Æ ý ° YÏ Yý Ê±Æ � Z� Ó� ÓÒ �Ñ	 	Ój ÑÒ �ý É± È Ç°Ëû Ä Ï°®°ÆÇÍ Ç®É°ÆÌÆ°ÉÄÉÇ±® Y �ÐÉ
Ã°Æ° ÇÉ ÇÅ Ç® ÊÄÍÉ Æ°Ë°�Ä®É �ÃÇÍÃ ÉÈÌ ° ±Ê ÌÆ°ûÇÍÄÉ° g ËËÅ ÉÃ° fÐÄ®ÉÇgÍÄÉÇ±®ÄË ÅÍ±Ì ° Y o® ÌÄÆp
ÉÇÍÐËÄÆ ý ÉÃ° Í±®ÉÆÄÅÉ X °É�°°® � Z� �� 
`Ñ� Ä®û � Z� Ó� ÓÒ �Ñ	 	Ój ÑÒ � ÅÉÆ±®ÏËÈ ÅÐÏÏ°ÅÉÅ ÉÃÄÉ
ÉÃ° ÌÆ°ûÇÍÄÉ° Ç® ÉÃ° fÐÄ®ÉÇg ÍÄÉÇ±®ÄË ÅÍ±Ì ° ÎÐÅÉ ÌÆ±T °ÍÉ Ä ÅÇÉÐÄÉÇ±® �ÄÆÇÄX Ë° ÉÃÄÉ ÍÄ® X °
X ±Ð®û É± ÉÃ° fÐÄ®ÉÇg°û ÅÇÉÐÄÉÇ±® �ÄÆÇÄX Ë° ±Ê ÉÃ° ÇÎÌËÇÍÇÉ Æ°ÅÉÆÇÍÉ±Æ ÄÆÏÐÎ°®É Y � Ç�°® ÉÃÇÅ
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ÄûûÇÉÇ±®ÄË Æ°ÅÉÆÇÍÉÇ±® ý ÇÉ ÇÅ ®±� °� Çû°®É �ÃÈ ÉÃ° ÉÃÇÆû Å°®É°®Í° Ç® þ���ú ÊÄÇËÅ É± Ï°É Ä Ï°®°ÆÇÍ
Ç®É°ÆÌÆ°ÉÄÉÇ±® � �Ã° ÌÆ°û ÇÍÄÉ° 	Ób Ñ Z 	
Òj 	Ó� Ñ ÇÅ ÅÉÄÉÇ�° ý Ä®û ÉÃ°Æ°Ê±Æ° û± °Å ®±É ÌÆ±� Çû° Ä
ÅÇÉÐÄÉÇ±® �ÄÆÇÄX Ë° ÉÃÄÉ ÇÅ ÄX Ë° É± X Ç®û ÉÃ° ÅÇÉÐÄÉÇ±®ÄË �ÄÆÇÄX Ë° ±Ê Ä® ÇÎÌËÇÍÇÉ ÅÇÉÐÄÉÇ±®� ÉÈÌ °
Æ°ÅÉÆÇÍÉÇ±® ÄÆÏÐÎ°®É Y �Ã° þÐ®�ÄÆÆÄ®É°ûú Í±®ÍËÐÅÇ±® ÉÃÄÉ ¬ Ñ� Ó 	ÓbÑ� Z 	
Òj 	Ó� Ñ ÍÄ® ÉÃ°Æ°Ê±Æ°
®±É X ° Ð®û°ÆÅÉ± ±û ÄÅ Ä fÐÄ®ÉÇg°û ÅÉÆÐÍÉÐÆ° ý Ä®û ÉÃÐÅ Ç® ÌÄÆÉÇÍÐËÄÆ ®±É ÄÅ Ä ÍÇÆÍÐÎ ÅÉÄ®ÉÇÄË
Î±ûÄË fÐÄ®ÉÇgÍÄÉÇ±® Y

êÐÆÉÃ°Æ ÅÐÌÌ±ÆÉ Í±Î°Å ÊÆ±Î °üÄÎÌË° þ���ú ý �Ã°Æ° ÉÃ° Ï°®°ÆÇÍ Å°®É°®Í° Ç® ÉÃ° ÌÆ°Î ÇÅ° Å°É
ÎÄÈ X ° Ç®É°ÆÌÆ°É°û ÄÅ ÍÇÆÍÐÎ ÅÉÄ®ÉÇÄË þ° YÏ Yý ÄÅ Ä �Z�ZSÓ	Ó�� Æ°ÄûÇ®Ï ú ý XÐÉ �Ã°Æ° � Í±®ÉÆÄÅÉÇ®Ï
� ÇÉÃ þ���ú � ÉÃ° Í±®ÍËÐÅÇ±® ¬ Ñ� Ó � Òè� � Ó� [Z� �
� Ñ ÍÄ® Ç® ÊÄÍÉ X ° Æ°Äû Ï°®°ÆÇÍÄËËÈý Ç®
ÌÄÆÉÇÍÐËÄÆ ÍÇÆÍÐÎ ÅÉÄ®ÉÇÄËËÈý Ï Ç�°® ÉÃÄÉ ÉÃ° ÌÆ°ûÇÍÄÉ° � Òè 
Ò Ñ �� [Z� �
� Ñ ÇÅ °Ì ÇÅ± ûÇÍ Y

þ���ú ^ ÍÄÆÆÇ°Æ Ì ÇÏ°±® g®ûÅ ÇÉÅ �ÄÈ Ã±Î° Y
¡°ÌÇ ÇÅ Ä ÍÄÆÆÇ°Æ Ì ÇÏ°±® Y
£¤ ¡°Ì Ç g®ûÅ ÇÉÅ �ÄÈ Ã±Î° Y

n° ®±� ÄËÅ± ÃÄ�° Ä ÍËÐ° Ê±Æ �ÃÈ þ���ú Ä®û þ��� ú ý �Ã°Æ° �° ÄËÅ± ÉÄÿ° ÉÃ° Ï°®°ÆÇÍ Å°®p
É°®Í°Å Ç® ÉÃ° ÌÆ°Î ÇÅ° Å°É É± X ° Æ°Äû �Ó�����ZÒ �ÓZ 	 	� ý Í±®ÉÆÄÅÉÇ®Ï � ÇÉÃ þ���ú ý è
 ËÇÍ°®Å° ÉÃ°
û°Ê°ÄÅÇX Ë° Í±®ÍËÐÅÇ±®Å Ç®û ÇÍÄÉ°û Y �°Æ° ÉÃ° ÌÆ°ûÇÍÄÉ°Å Ç®�±Ë�°û ÄÆ° °Ì ÇÅ±û ÇÍ ý Ä®û ÉÃ°Æ°Ê±Æ°
ÄËË±� Ê±Æ Ä fÐÄ®ÉÇg ÍÄÉÇ±®ÄË Æ°ÄûÇ®Ï ý ÅÐÍÃ ÉÃÄÉ ÉÃ° û°Ê°ÄÅÇX Ë° Í±®ÍËÐÅÇ±®Å ÍÄ® X ° Ç®É°ÆÌÆ°É°û
ÄÅ ®±®�°Ì ÇÅÉ°Î ÇÍÄËËÈ Î±ûÄËÇd°û Å°®É°®Í°Å ÄË±®Ï ÉÃ° Ê± ËË±� Ç®Ï ÌÄÆÄÌÃÆÄÅ°Å � ÓÒ bÓÑ[ 
� � Ó�
�Z�ZSÓ	Ó�ÓÑ�§ �Ñè �ZÒ � ���  � Ñ�Ñ� Ä®û j ÓbÑÒ Ó�� SÓ
	
j Ó�Z 	 �ZZ� Ñ�Ñ�§ �

� Z �ZÒ [Z 	`
! èZ�� [Ó��
�� [Z�Ñ Y

þ���ú ^® ÄÉÃË°É° T ÐÎÌÅ � Î°É°ÆÅ Y
êÆ°û ÇÅ Ä® ÄÉÃË°É° Y
£¤ êÆ°û T ÐÎÌÅ � Î°É°ÆÅ Y

þ��� ú ^ ÍÄÎ°Ë �ÄËÿÅ � ûÄÈÅ � ÇÉÃ±ÐÉ �ÄÉ°Æ Y
�±±ÎÄ ÇÅ Ä ÍÄÎ°Ë Y
£¤ �±±ÎÄ �ÄËÿÅ � ûÄÈÅ � ÇÉÃ±ÐÉ �ÄÉ°Æ Y

�Ã° ÌÆ°ËÇÎ Ç®ÄÆÈ Í±®ÍËÐÅÇ±®Å É± X ° ûÆÄ�® ÊÆ±Î ÉÃÇÅ ûÇÅÍÐÅÅÇ±® ÄÆ° É�±Ê±Ëû � êÇÆÅÉ ý ÄÅ �ÄÅ
ÄËÆ°ÄûÈ ±XÅ°Æ�°û XÈ ¥ÆÇÊÿÄ °É ÄË þ����ú ý Ï°®°ÆÇÍ Å°®É°®Í°Å ÄÆ° ±Ì °® É± �ÄÆÇ±ÐÅ Æ°Äû Ç®ÏÅ ±Ê
�Æ°ËÄÉÇ�° Î±ûÄËÇÉÈ� ý Ç® ¥ÆÄÉd°Æ mÅ Å°®Å° ý ÆÄ®ÏÇ®Ï ÊÆ±Î ÌÐÆ°ËÈ èÑ��Ó� �ÓbÑ Ï°®°ÆÇÍÅ ý É± � Ñ��Ó� �
�ÓbÑ þ±Æ èÑ
Ò �Ó�ú Ä®û �Ó�����ZÒ �ÓZ 	 Æ°ÄûÇ®ÏÅ Y �°Í±®û ý ÉÃ° Ð®�ÄÆÆÄ®É°û û°Ê°ÄÅÇX Ë° Ç®Ê°Æ°®Í°
Ç® þ���ú þÄ®û ÅÇÎ ÇËÄÆËÈ Ê±Æ Í±ÆÆ°ÅÌ ±®ûÇ®Ï Ð®�ÄÆÆÄ®É°û û°Ê°ÄÅÇX Ë° Í±®ÍËÐÅÇ±®Å É± X ° ûÆÄ�®
±® ÉÃ° XÄÅÇÅ ±Ê þ���Í�ûúú ÄÅ ±ÌÌ±Å°û É± ÉÃ° ËÇÍÇÉ û°Ê°ÄÅÇX Ë° Ç®Ê°Æ°®Í° Ç® þ���ú Ä®û þ���ú�
þ��� ú ÌÆ±� Çû° ÊÐÆÉÃ°Æ ÅÐÌÌ±ÆÉ Ê±Æ ±ÐÆ Ä®ÄËÈÅÇÅ ±Ê Ó��Í±®ûÇÉÇ±®ÄËÅ Ç®�±Ë� Ç®Ï ®±®�°Ì ÇÅÉ°Î ÇÍ
Î±ûÄË Äû�°ÆXÅ Ç® É°ÆÎ Å ±Ê Ä® °ÎX°ûû°û ®±®�°Ì ÇÅÉ°Î ÇÍ Î±ûÄË fÐÄ®ÉÇg ÍÄÉÇ±® Y

o® ÅÐÎ ý ÉÃ°Å° ±XÅ°Æ�ÄÉÇ±®Å Ë°Äû ÐÅ É± ÉÃ° Ê± ËË±� Ç®Ï Í±®ÍËÐÅÇ±® � ^ ÉÃ°±ÆÈ ±Ê ®±®�Î±®±É±®ÇÍ
Æ°ÄÅ±® Ç®Ï ÉÃÄÉ ÄÇÎ Å ÄÉ Ä® ÄÍÍ±Ð®É ±Ê ÉÃ°Å° ûÄÉÄ ÎÐÅÉ XÈ ®°Í°ÅÅÇÉÈ ûÇÅÌ °®Å° � ÇÉÃ ÉÃ° �ÒÓ�
� 
� Ó�� ���
�� Ñ�Ó� Y �Ã° Ë±ÏÇÍÄË Ê±ÆÎ ±Ê Ï°®°ÆÇÍ Å°®É°®Í°Å ÎÐÅÉ X ° ÎÐÍÃ Î±Æ° g®° ÏÆÄÇ®°û
ÇÊ ÇÉ ÇÅ É± Æ°l°ÍÉ ÉÃ° �ÄÆÇ±ÐÅ Ç®É°ÆÌÆ°ÉÄÉÇ±®ÄË ûÇq°Æ°®Í°Å ÿ®±�® Ð®û°Æ ÉÃ° Ã°ÄûÇ®Ï ±Ê �Æ°Ëp
ÄÉÇ�° Î±ûÄËÇÉÈ� Y o® ÌÄÆÉÇÍÐËÄÆ ý ÉÃ° ûÇ� ÇÅÇ±® X °É�°°® èÑ��Ó� �ÓbÑ Ä®û � Ñ��Ó� �ÓbÑ Ï°®°ÆÇÍ



���
Å°®É°®Í°Å ÎÐÅÉ X ° ÄÅÅÐÎ°û É± ÍÐÉ û°°Ì °Æ ÉÃÄ® ÍÐÆÆ°®ÉËÈ ÄÅÅÐÎ°û � ÉÃ° °üÄÎÌË°Å �° Í±®p
ÅÇû°Æ°û ÅÉÆ±®ÏËÈ ÅÐÏÏ°ÅÉ ÉÃÄÉ ®±®Î±®±É±®ÇÍ Æ°ÄÅ±®Ç®Ï ÇÅ Ñ��ÑÒ �ÓZ 	 	� Ñ��Ó��Ñè É± Ï°®°ÆÇÍ
Å°®É°®Í°Å ÉÃÄÉ ÄÆ° XÐÇËÉ ÐÌ ±® Ñ� Ó��Ñ� Ó�Z 	 	� SZ�Ñè Î±ûÄË ±Ì °ÆÄÉ±ÆÅ Y

�ÃÇÅ Í±®ÍËÐÅÇ±® gÉÅ ® ÇÍ°ËÈ � ÇÉÃ ÉÃ° ±XÅ°Æ�ÄÉÇ±®Å �° ÎÄû° ÄÉ ÉÃ° X °ÏÇ®® Ç®Ï ±Ê �°ÍÉÇ±®
� Y� Y� ý �Ã°Æ° �° ÄÆÏÐ°û ÉÃÄÉ ÉÃ° �ÄÏÐ°®°ÅÅ Ä®û �ÄÆÇÄX ËÇÉÈ ±Ê Í±®ûÇÉÇ±®ÄËÅ Ä®û ®±®� Æ°ÅÉÆÇÍÉ°û
Î±ûÄËÅ ÇÅ °ÅÅ°®ÉÇÄËËÈ Æ°ÅÉÆÇÍÉ°û É± °Ì ÇÅÉ°Î ÇÍ Î±ûÄËÇÉÈY � Ç�°® ÉÃÄÉ ®±®Î±®±É±®ÇÍÇÉÈ ÇÅ T ÐÅÉ
±®° ±Ê ÉÃ° Æ°l°ü°Å ±Ê ÉÃÇÅ Ç®Ã°Æ°®É �ÄÏÐ°®°ÅÅ ý Ä®û ÏÇ�°® ÉÃ° ÍË±Å° Í±ÆÆ°ÅÌ ±®û°®Í° X °É�°°®
Í±®ûÇÉÇ±®ÄË Ä®û Ï°®°ÆÇÍ Å°®É°®Í°Å ÇÉ ÇÅ ÉÃÐÅ °�°® °üÌ°ÍÉ°û ÉÃÄÉ �° ÅÃ±ÐËû g®û ÉÃ° ÅÄÎ °
ÿÇ®û ±Ê Æ°ÅÉÆÇÍÉÇ±® Ç® ÉÃ° û±Î ÄÇ® ±Ê Ï°®°ÆÇÍ Å°®É°®Í°Å Y

� °ÇÉÃ°Æ h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É ±Æ h±®ûÇÉÇ±®ÄË "°ÊÄÐËÉ k°ÄÅ±®Ç®Ï ý ®±Æ Ä®È ±ÉÃ°Æ
þÎ±ûÄËú ÉÃ°±ÆÈ ±Ê ®±®Î±®±É±® ÇÍ Æ°ÄÅ±®Ç®Ï �° ÿ®±� ±Ê ÍÄÌÉÐÆ°Å ÉÃ°Å° Î±Æ° g®°�ÏÆÄÇ®°û
ûÇÅÉÇ®ÍÉÇ±®Å Y ^ ËÉÃ±ÐÏÃ �° ÄÆ° ÊÄÆ ÊÆ±Î X°Ç®Ï ÄXË° É± ÌÆ±� Çû° Ä ÉÃ°±ÆÈ ±Ê ®±®Î±®±É±®ÇÍ
Æ°ÄÅ±® Ç®Ï ±® ±ÐÆ ±�® ý �° � ÇËË Ç® ÉÃ° Ê± ËË±� Ç®Ï �°ÍÉÇ±®Å ÉÆÈ É± ÏÇ�° Ä �°ÆÈ Æ±ÐÏÃ Åÿ°ÉÍÃ ±Ê
Ã±� ÉÃ° XÄÅÇÍ Ç®ÏÆ°ûÇ°®ÉÅ ±Ê h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É ÎÄÈ X ° ÍÄÆÆÇ°û ±�°Æ É± ±ÐÆ Ä®ÄËÈÅÇÅ
±Ê ÉÃ° �ÄÏÐ°®°ÅÅ Ä®û �ÄÆÇÄX ÇËÇÉÈý Ç Y° Yý ÉÃ° ®±®Î±®±É±®ÇÍÇÉÈ ±Ê Í±®ûÇÉÇ±®ÄËÅ ý �Ã°Æ° ±®° ±Ê ±ÐÆ
ÄÇÎ Å � ÇËË X ° É± ÍÄÌÉÐÆ° ÉÃ° ûÇÅÉÇ®ÍÉÇ±® X °É�°°® °Ì ÇÅÉ°Î ÇÍÄËËÈ XÄÅ°û Ä®û ®±®�°Ì ÇÅÉ°Î ÇÍÄËËÈ
XÄÅ°û Î±ûÄË fÐÄ®ÉÇgÍÄÉÇ±® ÄÅ Æ°ÏÄÆûÅ ÉÃ° Ì ±É°®ÉÇÄË ±Ê ËÇÍ°®ÅÇ®Ï û°Ê°ÄÅÇX Ë° Í±®ÍËÐÅÇ±®Å Y

# $% $& 'áðÝÛäÝ òÛ( ÛðòÛðÝ ðáÞôãñàù ßð ÝöÛ )Ú* ãðãñùÜßÜ áó àáðòßÝßáðãñÜ

n° ÃÄ�° Æ°� Ç°�°û É�± ÉÃ°±ÆÇ°Å ±Ê ®±®Î±®±É±®ÇÍ Æ°ÄÅ±®Ç®Ï ÉÃÄÉ ÅÐÍÍ°ÅÅÊÐ ËËÈ ÇÎÌ Ë°Î°®É°û
ÉÃ° ®±ÉÇ±® ±Ê Ò
� Z 	�� X±ÉÃ Ç®É± ÉÃ° Ä®ÄËÈÅÇÅ ±Ê Í±®ûÇÉÇ±®ÄËÅ Ä®û Ï°®°ÆÇÍÅ Ä®û Ç®É± ÉÃ°
®±®Î±®±É±®ÇÍ Æ°ÄÅ±®Ç®Ï Í±ÎÌ±®°®É ý �ÃÇË° ÅÉÇËË û Çq°ÆÇ®Ï Ç® �ÄÆÇ±ÐÅ Æ°ÅÌ °ÍÉÅ ý Ç® ÌÄÆÉÇÍÐ ËÄÆ ÄÅ
Æ°ÏÄÆûÅ ÉÃ° ÅÌ °ÍÇgÍ û°g®ÇÉÇ±®Å ÉÃ°È ÏÇ�° ±Ê ÉÃ° Ð®û°ÆËÈ Ç®Ï ®±ÆÎ ÄËÍÈ ÄÍÍ°ÅÅÇX ÇËÇÉÈ ÊÐ®ÍÉÇ±® Y
�Ä� Ç®Ï Å°°® ÉÃ° Äû�Ä®ÉÄÏ°Å Ä®û ûÇÅÄû�Ä®ÉÄÏ°Å ±Ê X ±ÉÃ ÄÌÌÆ±ÄÍÃ°Å ÇÉ ÇÅ ®±� ÐÌ É± ÐÅ
É± ÍÃ±±Å° ý ÄÅ Ä XÄÅÇÅ Ê±Æ ±ÐÆ ±�® "k��Ä®ÄËÈÅÇÅ ±Ê ÉÃ° bZj� Ñ Í±®ûÇÉÇ±®ÄË ý Å±Î° ÌÄÆÉÇÍÐ ËÄÆ
û°g®ÇÉÇ±® Ê±Æ ÉÃ° Ò
� Z 	�� �Ñ	Ñ��Ó
Ò � �Ò ��Ó
Ò + �ÃÇÍÃ �° XÐÇËÉ Ç®É± ÉÃ° �°ÆÇgÍÄÉÇ±® Í±®ûÇÉÇ±®
Ê±Æ Î±ûÄËËÈ fÐÄ®ÉÇg°û ÅÉÆÐÍÉÐÆ°Å Ç® �°ÍÉÇ±® � Y� Ì Y �� � Y

^ Å �° ÃÄ�° ±XÅ°Æ�°û Ç® ÉÃ° ÌÆ°� Ç±ÐÅ �°ÍÉÇ±® ý ÉÃ° ÎÄÇ® ûÇq°Æ°®Í°Å X °É�°°® ÉÃ° ®±Æp
ÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + Ç® h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É þhr ú Ä®û , Ç® h±®ûÇÉÇ±®ÄË " °ÊÄÐËÉ
k°ÄÅ±®Ç®Ï þh"kú �°Æ° ÉÇ°û É± ÉÃ° ®±ÉÇ±® ±Ê �ZèÑè - 
� Z 	Ó�� ±® ÉÃ° ±®° ÃÄ®û ý Ä®û ÉÃ°
fÐ°ÅÉÇ±® ±Ê �Ã°ÉÃ°Æ �° ÅÃ±ÐËû ÄÅÅÐÎ° ý ÄÅ Ç® h"k ý ÉÃÄÉ ÉÃ° ÄÍÍ°ÅÅÇX Ë° �®±ÆÎ ÄË� �±ÆËûÅ
ÎÐÅÉ X ° �ÄÉ Ë°ÄÅÉ ÄÅ ®±ÆÎÄË ÄÅ� ÉÃ° �±ÆËû ±Ê °�ÄËÐÄÉÇ±® ±® ÉÃ° ±ÉÃ°Æ Y n° ÄÆÏÐ°û ÉÃÄÉ �
°üÍ°ÌÉ Ê±Æ ÇÉÅ Ç®ÄX ÇËÇÉÈ É± ÄÍÍ±Ð®É Ê±Æ ÏÆÄû°û ®±ÉÇ±®Å ±Ê ®±ÆÎÄËÇÉÈ � ÉÃ° û°g®ÇÉÇ±® ±Ê + Ç®
h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É ÇÅ ÎÐÍÃ É± X ° ÌÆ°Ê°ÆÆ°û Y o® ÌÄÆÉÇÍÐËÄÆ ý ÇÉ ÄËË±� Å Ê±Æ °�ÄËÐÄÉÇ±®
±Ê Í±Ð®É°ÆÊÄÍÉÐÄË� ËÇÿ° Ï°®°ÆÇÍÅ ý ÄÅ ° YÏ Y .Z�� [�
 
[Ò �
ÒÑ� [ 
�	è S�� /� Ó�`Z� ý �°Æ° ÉÃ°
°�ÄËÐÄÉÇ±® ±Ê ÉÃ° Æ°ÅÉÆÇÍÉ±Æ ÍËÄÐÅ° ÇÅ ®°Í°ÅÅÄÆÇËÈ ÉÇ°û É± �±ÆËûÅ ÉÃÄÉ ÄÆ° fÐÇÉ° ÄX®±ÆÎ ÄË ý
ÊÆ±Î ÉÃ° ÅÉÄ®ûÌ±Ç®É ±Ê ±ÐÆ ÄÍÉÐÄË �±ÆËû Y �Ã° ÄÍÍ°ÅÅÇX ÇËÇÉÈ ÊÐ®ÍÉÇ±® , ±Ê h"k û±°Å ®±É
ÄÍÍ±Ð®É Ê±Æ ÅÐÍÃ Å°®É°®Í°Å ý X °Ç®Ï Í±®ÅÉÆÄÇ®°û É± Å°Ë°ÍÉ ±®ËÈ �±ÆËûÅ ÉÃÄÉ ÄÆ° �ÄÉ Ë°ÄÅÉ ÄÅ
Ð®°üÍ°ÌÉÇ±®ÄË ÄÅ� ÉÃ° °�ÄËÐÄÉÇ±® �±ÆËû 0 Y �Ã° ®±ÆÎÄËÍÈ ÄÍÍ°ÅÅÇX ÇËÇÉÈ ÊÐ®ÍÉÇ±® 1 þ0 23 ú ±Ê
hr ý XÈ Í±®ÉÆÄÅÉ ý ÄÍÍ±Ð®ÉÅ Ê±Æ ÅÐÍÃ ÉÈÌ °Å ±Ê Ï°®°ÆÇÍÅ ý X °Ç®Ï û°g®°û É± È Ç°Ëû Ä Å°É ±Ê �±ÆËûÅ
�Ã°Æ° �°�°ÆÈÉÃÇ®Ï Ã±ËûÅ ÉÃÄÉ ý Æ°ËÄÉÇ�° É± 0 ý ÇÅ ®±ÆÎ ÄËËÈ ÉÃ° ÍÄÅ° �Ã°Æ° 3 ÇÅ ÉÆÐ°� � ÇÊ XÈ
ÄÅÅÐÎÌÉÇ±® ÍÄÉÅ ËÇÿ° n ÃÇÅÿÄÅ Ç® 0 ý �° ÍÄ® ÅÄÊ°ËÈ ÄÅÅÐÎ° ÉÃÄÉ ÉÃ° Å°É ±Ê �±ÆËûÅ �Ã°Æ°
�°�°ÆÈÉÃÇ®Ï Ã±ËûÅ ÉÃÄÉ Æ°ËÄÉÇ�° É± 0 ÇÅ ®±ÆÎÄËËÈ ÉÃ° ÍÄÅ° �Ã°Æ° ÍÄÉÅ ±�® Î±®°È þÄ®û ÄÆ°
ÄX Ë° É± Ï± ÅÃ±ÌÌ Ç®Ï ú� � ÇËË X ° Ä Å°É ±Ê �±ÆËûÅ �Ã°Æ° ÍÄÉÅ XÐÈ n ÃÇÅÿÄÅ Y



���
n° ÉÃ°Æ°Ê±Æ° û°g®°û ±ÐÆ ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + Ç® þ�Wú ±Ê �°ÍÉÇ±® � Y� Ç® ÍË±Å° Í±Æp

Æ°ÅÌ ±®û°®Í° � ÇÉÃ 1 Ç® h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É ý É± È Ç°Ëû Ä Å°É ±Ê �±ÆËûÅ �Ã°Æ° ÑbÑ��� ÓÒj�
	è� ��Z�§ Ñ	Z�ÓbÑ �
 0 § Ó� Ò
� Z 	 	� �� Ñ �Z�Ñ ÓÒ Z �
Ò �ÑÕ � ì Y
�ÃÇÅ ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + ÇÅ ÐÅ°û ý Ç® ±ÐÆ Ä®ÄËÈÅÇÅ ±Ê Î±ûÄËËÈ fÐÄ®ÉÇg°û ÅÉÆÐÍp

ÉÐÆ°Å þÅ°° �°ÆÇg ÍÄÉÇ±® Í±®ûÇÉÇ±®Å Ç® �°ÍÉÇ±® � Y�ú ý É± Æ°ÅÉÆÇÍÉ ÉÃ° fÐÄ®ÉÇgÍÄÉÇ±®ÄË û±ÎÄÇ® É±
Ä Å°É ±Ê �±ÆËûÅ �Ã°Æ° ÑbÑ��� ÓÒj �
	è� ��Z� Ó� Ò
� Z 	 	� �� Ñ �Z�Ñ§ Ñ	Z�ÓbÑ �
 [ 
	è 0 § ÓÒ Z
�
Ò �ÑÕ � 4 5 [� ÑÑ 6 5 �
	è� ��Ñý �Ã°Æ° 4 5 Í±ÆÆ°ÅÌ ±®ûÅ É± ÉÃ° Î±ûÄË XÄÅ° Ä®û 6 5 É± ÉÃ°
Í±®ûÇÉÇ±®ÄË mÅ Ä®É°Í°û°®É "k� Y

þ���ú + ÇÅ Ä Ò
� Z 	�� �Ñ	Ñ��Ó
Ò � �Ò��Ó
Ò �ÃÇÍÃ Î ÄÌÅ Ä �±ÆËû 0 Ä®û Ä Å°É ±Ê �±ÆËû� Å°fÐ°®Í°
ÌÄÇÆÅ ì ý Ç®ÉÐÇÉÇ�°ËÈ Ä Í±®É°üÉ ý É± Ä Å°É ±Ê �±ÆËûÅ 0 5 ý �Ã°Æ° ÑbÑ��� ÓÒj �
	è� ��Z�§Ñ	Z�ÓbÑ �
 0 § Ó� Ò
� Z 	 	� �� Ñ �Z�Ñ ÓÒ Z �
Ò �ÑÕ � ì Y

o® þ���ú �° ÅÉÄÉ° Ê±ÆÎÄË Í±®ÅÉÆÄÇ®ÉÅ ±® + ý �ÃÇÍÃ Î ÇÆÆ±Æ ÉÃ° Í±®ÅÉÆÄÇ®ÉÅ þ��ú ÉÃÄÉ �°Æ°
ÇÎÌ±Å°û ±® + Ç® h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É ýª7 È°É ÄûÄÌÉ°û É± ÉÃ° ûÇÅÉÇ®ÍÉ ÉÈÌ °Å ±Ê ÌÄÆÄÎ°É°ÆÅ
±Ê + Ç® ±ÐÆ ÊÆÄÎ°�±Æÿ ý Ä® °�ÄËÐÄÉÇ±® �±ÆËû 0 Ä®û Ä Å°É ±Ê �±ÆËû� ÊÐ®ÍÉÇ±® ÌÄÇÆÅ ì Y

þ���ú 8°É X ±ËûÊÄÍ° ÍÄÌ ÇÉÄË Ë°ÉÉ°ÆÅ ì ý9 ý °ÉÍ Y ÅÉÄ®û Ê±Æ Å°ÉÅ ±Ê �±ÆËû� ÊÐ®ÍÉÇ±® ÌÄÇÆÅ ý�Ã°Æ° :ë þ; ú ï å0 5 � þçé ú <0 5 2 é = > ; æY
8°É ÊÐÆÉÃ°Æ ÖÖ6 ØØ ï å <0 5 2 ? = � þç, ú@ A þ6 ú B CDE þ, ú   FG H IJ K ÖÖ6 ØØ FG H IL Kæý�Ã°Æ° @ A þ6 ú ÉÃ° Å°É ±Ê ÊÆ°° �ÄÆÇÄX Ë°Å ±Ê 6 ý Ä®û
9 MN O ï å <0 5 2 P = � ç <0 5 2 Q = > 9   ç <0 5 2 R= > O   P ï Q S Ræ þÅ°° �°ÍÉÇ±® � Y�ú Y

Ä Y TUVWXVXWY Z 1 þ0 2 ìú B :ë þìúY

X Y [\U]^XWX_ XWY þï `aW Ç® hr ú �
oÊ 1 þ0 2 ìú B :ë þ9 ú Ä®û 1 þ0 2 ì MN 9 ú B :ë þOú ÉÃ°® 1 þ0 2 ìú B :ë þOú Y
�È ÉÃÇÅ ý �° ÄËÅ± ÃÄ�° ý Ê±Æ ÉÃ° ÅÌ °ÍÇgÍ ÍÄÅ° �Ã°Æ° 9 ï ÖÖ6 55 ØØ �
oÊ 1 þ0 2 ìú B :ë þÖÖ6 55 ØØú   1 þ0 2 ì MN ÖÖ6 55 ØØú B :ë þÖÖ6 555 ØØú ÉÃ°® 1 þ0 2 ìú B :ë þÖÖ6 555 ØØú Y

Í Y `bc^a\d X] Wed `c]^dfad]W �
oÊ 1 þ0 2 ìú B :ë þ9 ú Ä®û 1 þ0 2 ìú B :ë þOú ÉÃ°® 1 þ0 2 ìú B :ë þ9 MN Oú Y
�È ÉÃÇÅ ý �° ÃÄ�° ý Ê±Æ ÉÃ° ÅÌ °ÍÇg Í ÍÄÅ° �Ã°Æ° 9 ï ÖÖ6 5 ØØ Ä®û O ï ÖÖ6 55ØØ �
oÊ 1 þ0 2 ìú B :ë þÖÖ6 5 ØØú Ä®û 1 þ0 2 ìú B :ë þÖÖ6 55 ØØú ý ÉÃ°® 1 þ0 2 ìú B :ë þÖÖ6 5 g 6 55ØØú Y

o® ÉÃ° Ê± ËË±� Ç®Ï �°ÍÉÇ±® �° � ÇËË Ç®ÉÆ±ûÐÍ° ÊÐÆÉÃ°Æ Í±®ÅÉÆÄÇ®ÉÅ ±® + É± ÄÍÍ±Ð®É Ê±Æ �ÄÆÇ±ÐÅ
ÌÄÉÉ°Æ®Å ±Ê û°Ê°ÄÅÇX Ë° Ç®Ê°Æ°®Í° þ� ÇÉÃ Í±®l ÇÍÉÇ®Ï û°ÊÄÐ ËÉÅú ý ÄÅ �°ËË ÄÅ ÉÃ° ÌÃ°®±Î°®±® ±Ê
�
ÒèÓ�Ó
ÒZ 	 bZÓZSÓ	Ó�� Y

shiw �x y| jklmno jppqrsn � }� �w � y�� }����v| ��~ |{w t uvwx ¹v t y¹vµ¹· ºu |{~��z{ z{n|r}r|rso yv
��v~�v�|y�v � y|{ ��qr��rmrso r ��ww � w��� � �

iw }��� }���x w �mp�kqn r� s�n �p��n�kn�s �ÁÀ��� � �{w~w � y� �yx��w ���|{w�~w|y� �vy�v �� |���� ¿� � t }v� � ² � � t � � ² � ���� � ��� � � ���� � � ���� � �



��W
� �� ��� ¡¢¡��£¤ ¥£¦¡£§ ¡¤¡¢¨ £�  ¢©ª  ¨�£« ¡¬ �®  ¡¬�¯¦ª
# $° $± OðàÞÛãÜßðøñù ²Ü $ òÛàÞÛãÜßðø ñù ÜÝÞßàÝ àáð³ ßàÝßðø àáðò ßÝßáðãñÜ

8°É ÐÅ ®±� Æ°Í±®ÅÇû°Æ ÉÃ° ÌÃ°®±Î°®±® ±Ê Í±®ûÇÉÇ±®ÄË �ÄÆÇÄX ÇËÇÉÈý �Ã°Æ° ÉÃ° Ç®Ã°Æ°®É �ÄÏÐ°p
®°ÅÅ ±Ê °Ì ÇÅÉ°Î ÇÍ Í±®ûÇÉÇ±®ÄËÅ Ç®É°ÆÄÍÉÅ � ÇÉÃ ÉÃ° ûÈ®ÄÎ ÇÍÅ ±Ê û ÇÅÍ±ÐÆÅ° Y

ê ÇÆÅÉ ®±ÉÇÍ° ÉÃÄÉ Å°fÐ°®Í°Å ±Ê Ç®ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ ÅÐÍÃ ÄÅ þ���ú ý Ç® Í±®ÉÆÄÅÉ
� ÇÉÃ Ï°®°ÆÇÍ Å°®É°®Í°Å ±Ê �ÄÆÈ Ç®Ï ÅÉÆÇÍÉ®°ÅÅ þ���ú ý û± Ò
� ÄËË±� Ê±Æ û°Ê°ÄÅÇX Ë° Ç®Ê°Æ°®Í°Å Í±Æp
Æ°ÅÌ ±®ûÇ®Ï É± ÉÃ° ÌÄÉÉ°Æ® ±Ê ´ Ñ� ÑZ� Óµ	Ñ � 
è�� ¬ 
ÒÑÒ�� n ÃÇË° ±® ÉÃ° XÄÅÇÅ ±Ê ÉÃ° ÌÆ°Î ÇÅ°Å
Ç® þ���ú ��°°ÉÈ Î ÇÏÃÉ �°ÆÈ �°ËË ÉÐÆ® ±ÐÉ É± X ° Ä® ÄX®±ÆÎÄË X ÇÆû ý ®ÄÎ°ËÈ Ä Ì °®ÏÐÇ® ý ÅÉÇËË ý
XÈ ÉÃ° ÄÅÅÐÎÌÉÇ±® ±Ê ®±ÆÎÄËÇÉÈ XÐÇËÉ Ç®É± ´ Ñ� ÑZ�Óµ	Ñ � 
è�� ¬ 
Ò ÑÒ� ý ÄÅ Ë±®Ï ÄÅ ��°°ÉÈ
ÍÄ® Í±®ÅÇÅÉ°®ÉËÈ X ° ÄÅÅÐÎ°û É± X ° Ä ®±ÆÎ ÄË X ÇÆû ý ÉÃÇÅ Ë°ÄûÅ É± ÉÃ° û°Ê°ÄÅÇX Ë° Í±®ÍËÐÅÇ±®
ÉÃÄÉ Ã° ÍÄ® lÈY �È Í±®ÉÆÄÅÉ ý Ç® ÉÃ° Í±ÆÆ°ÅÌ±®ûÇ®Ï Ç®Ê°Æ°®Í° ÌÄÉÉ°Æ® � ÇÉÃ Ç®ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ
Í±®ûÇÉÇ±®ÄËÅ Ç® þ���ú ÉÃ° ÌÆ°Î ÇÅ° ÉÃÄÉ eÉÉ± � ÇËË Í±Î° É± ÉÃ° ÌÄÆÉÈ û± °Å ®±É ÏÇ�° ÆÇÅ° É± ÉÃ°
û°Ê°ÄÅÇX Ë° Í±®ÍËÐÅÇ±® ý ËÇÍ°®Å°û XÈ ´ Ñ� ÑZ�Óµ	Ñ � 
è�� ¬ 
ÒÑÒ� ý ÉÃÄÉ ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈYª¶

� °�°ÆÉÃ°Ë°ÅÅ ý ÇÉ � ÇËË ÉÐÆ® ±ÐÉ ÉÃÄÉ þ���ú Ä®û þ���ú ÄÆ° ÍË±Å°ËÈ Æ°ËÄÉ°û ý Ç® ÌÄÆÉÇÍÐËÄÆ ÄÅ
Æ°ÏÄÆûÅ ÉÃ° ûÈ®ÄÎ ÇÍ Ç®É°ÆÌÆ°ÉÄÉÇ±® ±Ê ÉÃ°ÇÆ Æ°ÅÌ °ÍÉÇ�° ÌÆ°Î ÇÅ° Å°ÉÅ Y

þ���ú � ÇÆûÅ ÍÄ® lÈY
¡°®ÏÐÇ®Å ÍÄ®®±É lÈY
¡°®ÏÐÇ®Å ÄÆ° X ÇÆûÅ Y
��°°ÉÈ ÇÅ Ä X ÇÆû Y
£¤ ��°°ÉÈ ÍÄ® lÈY

þ���ú oÊ eÉÉ± Í±Î°Å ý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈY
oÊ eÉÉ± Ä®û ^®®Ä Í±Î° ý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ûÆ°ÄÆÈY
oÊ nÄËû± Í±Î°Å ÄÅ �°ËË ý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈY
eÉÉ± Í±Î°Å Y
¢£¤ �Ã° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈY

^ Å �° ÄÆÏÐ°û Ç® �°ÍÉÇ±® � Y� Y� ý Ä® ÇÎÌ±ÆÉÄ®É ÍÃÄÆÄÍÉ°ÆÇÅÉÇÍ ±Ê Å°fÐ°®Í°Å ±Ê �ÄÆÇÄX ËÈ ÅÉÆÇÍÉ
Í±®ûÇÉÇ±®ÄËÅ þ���ú ÇÅ ÉÃ°ÇÆ Í±®É°üÉÐÄË ûÈ®ÄÎ ÇÍÅ Y ê ÇÆÅÉ ý ÉÃ°Å° Å°fÐ°®Í°Å ÄËË±� Ê±Æ Î±ûÄË
ÅÐX ±Æû Ç®ÄÉÇ±® � ÆÉ Y ÉÃ° ÌÆ°Í°ûÇ®Ï Í±®ûÇÉÇ±®ÄË mÅ Ä®É°Í°û°®É ÍËÄÐÅ° þÅ°° ° YÏ Y Z� [Ñ	 	 Ç® þ���úú Y
�ÐÉ ÉÃÇÅ ÇÅ ±®ËÈ Ä Å°Í±®ûÄÆÈ ÄÅÌ °ÍÉ ±Ê ÉÃ° Í±®É°üÉÐÄË ûÈ®ÄÎ ÇÍÅ ÉÃÄÉ ÇÅ Æ°Ë°�Ä®É Ã°Æ° Y

� ±Æ° û°ÍÇÅÇ�° ÇÅ ÉÃ° ÊÄÍÉ ÉÃÄÉ ÅÐÍÃ Å°fÐ°®Í°Å ±Ê Ç®ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ � ÇÉÃ
Í±®l ÇÍÉÇ®Ï Í±®Å°fÐ°®ÉÅ Å°°Î É± ®°Í°ÅÅÇÉÄÉ° Å±Î ° ÅÐÍÍ°ÅÅÇ�° ÑbÓ�Ó
Ò ±Ê �ÃÄÉ ý ÄÉ �ÄÆÇ±ÐÅ
ÅÉÄÏ°Å ±Ê ÉÃÇÅ ÉÇ®È ÌÇ°Í° ±Ê ûÇÅÍ±ÐÆÅ° ý ÇÅ ÉÄÿ°® É± X ° ÉÃ° Å°É ±Ê �®±ÆÎÄË �±ÆËûÅ �Ã°Æ° eÉÉ±
Í±Î°Å É± ÉÃ° ÌÄÆÉÈ� ý Ä Æ°� ÇÅÇ±® ÉÃÄÉ ÇÅ ÏÐÇû°û XÈ ÉÃ° Í±®É°üÉ ÇÉÅ°ËÊ Y

�ÃÇÅ Çû°Ä �° gÆÅÉ ÆÄÇÅ°û Ç® �°ÍÉÇ±® � Y� Y� ý �Ã°Æ° �° ±X· °ÍÉ°û ÄÏÄÇ®ÅÉ 8°� ÇÅ m Ä®ÄËÈÅÇÅ ±Ê
�
ÒèÓ�Ó
ÒZ 	 bZÓZµÓ	Ó�� Ç® É°ÆÎ Å ±Ê Ä ÅÈÅÉ°Î ±Ê ÅÌÃ°Æ°Å Y

o® 8°� ÇÅ m Ä®ÄËÈÅÇÅ ûÇÅÉÇ®ÍÉ Å°ÉÅ ±Ê �®±ÆÎ ÄË� �±ÆËûÅ �Ã°Æ° eÉÉ± þÌ °ÆÃÄÌÅ Ç® ÉÃ° Í±ÎÌÄ®È ±Ê
±ÉÃ°Æ Ì °±ÌË°ú Í±Î°Å É± ÉÃ° ÌÄÆÉÈ � Ä®û �Ã°Æ° ÉÃ° ÌÄÆÉÈ ÇÅ °ÇÉÃ°Æ ËÇ�°ËÈ ±Æ ûÆ°ÄÆÈý û°Ì °®ûÇ®Ï
±® �Ã± °ËÅ° � ÇËË ÅÃ±� ÐÌ X °ÅÇû°Å eÉÉ± � ÍÄ® ý Å±� É±� ÅÌ °Äÿ ý ËÇ�° Ì °ÄÍ°ÊÐ ËËÈ É±Ï°ÉÃ°Æ Ç® Ä
ÅÈÅÉ°Î ±Ê ÅÌÃ°Æ°Å ý �ÃÇÍÃ ÇÅ ÄÅÅÐÎ°û É± X ° �ÌÆ°�°ÅÉÄX ËÇÅÃ°û� Ç® ÉÃ° �ÄÈ Åÿ°ÉÍÃ°û Ç® þ���ú ý
Ä®û �ÃÇÍÃ �°ÆÇg°Å ÅÇÎÐËÉÄ®°±ÐÅËÈ Z 	 	 
� ÉÃ° �ÄÆÇÄX ËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ Ç® þ���ú Y
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�� �
þ���ú º » ¼ º« ¼ º7 �Ã°Æ° º» ï å07 2 0 ¶ æý º« ï å07 2 0 ¶ 2 0 « æ ý º7 ï å07 2 0 ¶ 2 0 « 2 0 »æ Ä®û

½ ¾ ¿ÀÁ ÂÃ ÄÀÅ ¿ÀÁ ÂÃ ÄÆÅ ¿ÀÁ ÂÃ ÄÇ Å ÈÉÊÂÈË ÄÌ Å
½ Í ¿ÀÁ ÂÃ ÄÀÅ ¿ÀÁ ÂÃ ÄÆÅ Î ¿ÀÁ ÂÃ ÄÇ Å Î ÈÉÊÂÈË ÄÌ Å
½ Ï ¿ÀÁ ÂÃ ÄÀÅ Î ¿ÀÁÂÃ ÄÆÅ ¿ÀÁ ÂÃ ÄÇ Å ÈÉÊÂÈË ÄÌ Å
½Ð ¿ÀÁ ÂÃ ÄÀÅ Î ¿ÀÁÂÃ ÄÆÅ Î ¿ÀÁ ÂÃ ÄÇ Å ÈÉÊÂÈË ÄÌ Å

n° ÃÄ�° ÄÆÏÐ°û ÉÃÄÉ ÇÉ ÇÅ ®±É ±® ËÈ ÃÇÏÃËÈ ÇÎÌËÄÐÅÇX Ë° É± ÄÅÅÐÎ° ÉÃ° XÄÍÿÏÆ±Ð®û Í±®É°üÉ
Ê±Æ þ���ú É± ÌÆ±� Çû° ÅÐÍÃ Ä ÌÆ°�°ÅÉÄX ËÇÅÃ°û ÅÌÃ°Æ° ÅÈÅÉ°Î ý XÐÉ � °�°® Î±Æ° ÇÎÌ±ÆÉÄ®ÉËÈ �
ÉÃÄÉ ÇÉ � ÇËË ËÇÍ°®Å° ÉÃ° Ð®�ÄÆÆÄ®É°û Í±®ÍËÐÅÇ±® ÊÆ±Î þ���ú ÉÃÄÉ Ó� Ñ��
 �
� Ñ�§ �� Ñ �Z�� [Ó	 	
µÑ 	ÓbÑ	� Y oÉ û± °Å Å± Ê±Æ ÉÃ° ÅÄÎ ° Æ°ÄÅ±® ÉÃÄÉ ÉÃ° gÆÅÉ ÌÆ°Î ÇÅ° ÇÅ ÉÆÐ° � ÉÃ° ÅÈÅÉ°Î ±Ê ÅÌÃ°Æ°Å
ÎÐÅÉ Í±®ÉÄÇ® Ä ÅÌÃ°Æ° º» ÉÃÄÉ �°ÆÇg°Å ÉÃ° gÆÅÉ ÌÆ°Î ÇÅ° ý Ä®û ÉÃÐÅ ý ÄËÅ± ÉÃ° Í±®ÍËÐÅÇ±® Y

o® �°ÍÉÇ±® � Y� Y� �° XÆÇ°lÈ ±ÐÉËÇ®°û Ä® ÄËÉ°Æ®ÄÉÇ�° � Ç°� ±Ê ÉÃ° Ç®É°ÆÌÆ°ÉÄÉÇ±® ±Ê ÅÐÍÃ
Å°fÐ°®Í°Å ±Ê Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ Y n° Åÿ°ÉÍÃ°û Ä ûÈ®ÄÎ ÇÍ Ç®É°ÆÌÆ°ÉÄÉÇ±® ÌÆ± Í°ÅÅ Ê±Æ
þ���ú ý Ç® �ÃÇÍÃ ÉÃ° Ç®É°ÆÌÆ°ÉÄÉÇ±® ±Ê °ÄÍÃ ±®° ±Ê ÉÃ° ÅÐÍÍ°ÅÅÇ�° Í±®ûÇÉÇ±®ÄËÅ ÇÅ Ç®lÐ°®Í°û
XÈý ±Æ Í±®É°üÉÐÄËËÈ û°É°ÆÎ Ç®°û XÈ ÉÃ° þÍ±®l ÇÍÉÇ®Ï ú ÌÆ°Í°û Ç®Ï Í±®ûÇÉÇ±®ÄËÅ Ç® ÉÃ° ûÇÅÍ±ÐÆÅ° Y

�ÃÐÅ ý Ê±Æ ÉÃ° gÆÅÉ Í±®ûÇÉÇ±®ÄË ÉÃ° Å°É ±Ê Ò
� Z 	 [ 
	è� [� ÑÑ Ñ��
 �
� Ñ� �
 �� Ñ � Z��
Í±ÎÌÆÇÅ°Å ÉÃ° Å°É ±Ê �±ÆËûÅ Ò » Ç® þ��WÄú ý �Ã°Æ° ÇÉ ÇÅ Ë°ÊÉ ±Ì °® �Ã°ÉÃ°Æ ±Æ ®±É ^®®Ä Ä®û
nÄËû± � ÇËË ÄËÅ± · ±Ç® ÉÃ° ÌÄÆÉÈY oÊ ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ÇÅ ÄÅÅÐÎ °û É± Ã±Ëû ÉÆÐ° Æ°ËÄÉÇ�° É±
ÉÃ° Í±®É°üÉ Å°É ÐÌ XÈ ÉÃ° gÆÅÉ Í±®ûÇÉÇ±®ÄË ý ÇÉÅ fÐÄ®ÉÇgÍÄÉÇ±®ÄË û±ÎÄÇ® ÎÐÅÉ XÈ ®°Í°ÅÅÇÉÈ
X ° Ä Å°É ±Ê Ò
� Z 	 [ 
	è� [� ÑÑ Ñ��
 ZÒè �ÒÒZ �
� Ñ �
 �� Ñ �Z�� Ä®û �Ã°Æ° ÉÃ° ÌÄÆÉÈ ÇÅ
®±É ËÇ�°ËÈY �ÃÇÅ Å°É ±Ê �±ÆËûÅ Ò « ÍÄ®®±É X ° Ä ÅÐXÅ°É ±Ê ÉÃ° Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ Ò » � 0 » Ä®û
0 « Ç® Ò » ý �Ã°Æ° X ±ÉÃ eÉÉ± Ä®û ^®®Ä · ±Ç® ÉÃ° ÌÄÆÉÈý ÄÆ° ÅÐÍÃ ÉÃÄÉ ÉÃ° ÌÄÆÉÈ ÇÅ ËÇ�°ËÈY o®
�°ÍÉÇ±® � Y� Y� �° ÃÄû ÄÆÏÐ°û ÉÃÄÉ ÉÃÇÅ Ç®Í±®ÅÇÅÉ°®ÍÈ ÍÄ® X ° Æ°Å±Ë�°û XÈ �Z�ÓZ 	 ÑbÓ�Ó
Ò ±Ê
ÉÃ° Å°É ±Ê �±ÆËûÅ Ò » ÉÃÄÉ Í±Ð®É ÄÅ Ò
� Z 	 [ 
	è� [� ÑÑ Ñ��
 �
� Ñ� �
 �� Ñ �Z�� ý É± ÈÇ°Ëû
ÉÃ° Å°É Ò « Ç® þ��WX ú ý �Ã°Æ° ÉÃ° �±ÆËûÅ 0 5» Ä®û 0 5« �Ã°Æ° X ±ÉÃ eÉÉ± Ä®û ^®®Ä Í±Î° É± ÉÃ°
ÌÄÆÉÈ ÄÆ° ÅÐÍÃ ÉÃÄÉ ÉÃ° ÌÄÆÉÈ ÇÅ ®±É ËÇ�°ËÈY ê Ç®ÄËËÈý Ê±Æ ÉÃ° ÉÃÇÆû Í±®ûÇÉÇ±®ÄË ý Ç®É°ÆÌÆ°É°û
Æ°ËÄÉÇ�° É± ÉÃ° Í±®É°üÉ Å°É ÐÌ XÈ ÉÃ° Å°Í±®û ±®° ý �° ÄÏÄÇ® ÄÅÅÐÎ°û Æ°� ÇÅÇ±® ±Ê Ò « É± ÈÇ°Ëû
Ò7 ý �ÃÇÍÃ ÄÏÄÇ® Í±®ÉÄÇ®Å Ä �±ÆËû 0 55» �Ã°Æ° eÉÉ± ý ^®®Ä Ä®û nÄËû± ·±Ç® ÉÃ° ÌÄÆÉÈý Ä®û
�Ã°Æ° ÉÃ° ÌÄÆÉÈ ÇÅ ÄÏÄÇ® ËÇ�°ËÈY

þ��Wú Ä Y Ò » ï å0 » 2 0 « 2 0 7 2 0 ¶ æ
½ ¾ ¿ÀÁ ÂÃ ÄÀÅ ¿ÀÁ ÂÃ ÄÆÅ ¿ÀÁ ÂÃ ÄÇ Å ÈÉÊÂÈË ÄÌ Å
½ Í ¿ÀÁ ÂÃ ÄÀÅ ¿ÀÁ ÂÃ ÄÆÅ Î ¿ÀÁÂÃ ÄÇ Å ÈÉÊÂÈË ÄÌ Å
½ Ï ¿ÀÁ ÂÃ ÄÀÅ Î ¿ÀÁ ÂÃ ÄÆÅ ¿ÀÁ ÂÃ ÄÇ Å ÈÉÊÂÈË ÄÌ Å
½Ð ¿ÀÁ ÂÃ ÄÀÅ Î ¿ÀÁ ÂÃ ÄÆÅ Î ¿ÀÁÂÃ ÄÇ Å ÈÉÊÂÈË ÄÌ Å

X Y Ò « ï å0 5» 2 0 5« 2 0 7 2 0 ¶ æ
½ Ó¾ ¿ÀÁ ÂÃ ÄÀÅ ¿ÀÁ ÂÃ ÄÆÅ ¿ÀÁ ÂÃ ÄÇ Å Î ÈÉÊÂÈË ÄÌ Å
½ ÓÍ ¿ÀÁ ÂÃ ÄÀÅ ¿ÀÁ ÂÃ ÄÆÅ Î ¿ÀÁÂÃ ÄÇ Å Î ÈÉÊÂÈË ÄÌ Å
½ Ï ¿ÀÁ ÂÃ ÄÀÅ Î ¿ÀÁ ÂÃ ÄÆÅ ¿ÀÁ ÂÃ ÄÇ Å ÈÉÊÂÈË ÄÌ Å
½Ð ¿ÀÁ ÂÃ ÄÀÅ Î ¿ÀÁ ÂÃ ÄÆÅ Î ¿ÀÁÂÃ ÄÇ Å ÈÉÊÂÈË ÄÌ Å

Í Y Ò7 ï å0 » 2 0 5« 2 0 7 2 0 ¶ æ
½ ÓÓ¾ ¿ÀÁ ÂÃ ÄÀÅ ¿ÀÁ ÂÃ ÄÆÅ ¿ÀÁÂÃ ÄÇ Å ÈÉÊÂÈË ÄÌ Å
½ ÓÍ ¿ÀÁ ÂÃ ÄÀÅ ¿ÀÁ ÂÃ ÄÆÅ Î ¿ÀÁ ÂÃ ÄÇ Å Î ÈÉÊÂÈË ÄÌ Å
½ Ï ¿ÀÁ ÂÃ ÄÀÅ Î ¿ÀÁ ÂÃ ÄÆÅ ¿ÀÁÂÃ ÄÇ Å ÈÉÊÂÈË ÄÌ Å
½Ð ¿ÀÁ ÂÃ ÄÀÅ Î ¿ÀÁ ÂÃ ÄÆÅ Î ¿ÀÁ ÂÃ ÄÇ Å ÈÉÊÂÈË ÄÌ Å



���
n° � ÇËË ®±� ÉÆÈ É± ÅÉÄÉ° Ä® Ä®ÄËÈÅÇÅ ±Ê �
ÒèÓ�Ó
ÒZ 	 bZÓZµÓ	Ó�� ý Ç Y° Yý Ä® Ä®ÄËÈÅÇÅ ±Ê Å°p

fÐ°®Í°Å ±Ê �ÄÆÇÄX ËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ � ÇÉÃ Í±®l ÇÍÉÇ®Ï Í±®Å°fÐ°®ÉÅ ý �ÃÇÍÃ û± °Å ·ÐÅÉÇÍ° É±
ÉÃÇÅ ûÈ®ÄÎ ÇÍ Ì °ÆÅÌ °ÍÉÇ�° ±Ê Ä® Ç®É°ÆÌÆ°ÉÄÉÇ±® ÉÃÄÉ Å°°Î Å É± Ç®�±Ë�° Å±Î° ÿÇ®û ±Ê �Æ°� ÇÅÇ±®�
±Ê �ÃÄÉ ý � ÇÉÃÇ® ÉÃ° ûÈ®ÄÎ ÇÍÄËËÈ °�±Ë� Ç®Ï ûÇÅÍ±ÐÆÅ° ý ÇÅ Í±®ÅÇû°Æ°û ÉÃ° Å°É ±Ê �®±ÆÎ ÄË �±ÆËûÅ�
�Ã°Æ° eÉÉ± þÄ®û Ì °ÆÃÄÌÅ ±ÉÃ°Æ Ì °±ÌË°ú · ±Ç® ÉÃ° ÌÄÆÉÈY

�± ÉÃÇÅ °®û ý Ë°É ÐÅ gÆÅÉ ÎÄÿ° °üÌËÇÍÇÉ Ä � Ñ� Ó��ÑÒ�Ñ ÄÅÅÐÎÌÉÇ±® ÉÃÄÉ Ç® ±ÐÆ ÊÆÄÎ°�±Æÿ
ÇÅ ÄËÆ°ÄûÈ XÐÇËÉ Ç®É± ÉÃ° ®±ÉÇ±®Å ±Ê �� èZ�Ñ Ä®û �
Ò �ÑÕ � Ñè���Ó
Ò � oÊ Ä Í±®ûÇÉÇ±® ±Ê �
Ò �ÑÕ �Ñè���Ó
Ò Ô B Õ ý ±Æ °ËÅ° Ä® ��èZ�Ñ �
ÒèÓ�Ó
Ò Õ �� Ô M 6 5 ý Ê±Æ Å±Î ° "k� 6 5 ý ÇÅ �°ÆÇg°û ý
Æ°ËÄÉÇ�° É± Å±Î° °�ÄËÐÄÉÇ±® ÅÉÄÉ° <0 2 Ö= ÅÐÍÃ ÉÃÄÉ ÉÃ° Í±®É°üÉ Æ°Ê°Æ°®ÉÅ Ô Ä®û Õ ÄÆ° Ç® ÉÃ°
û±ÎÄÇ® ±Ê Ö ý ÉÃ°® ÇÉ ÇÅ ®°Í°ÅÅÄÆÇËÈ ÉÃ° ÍÄÅ° ÉÃÄÉ °�°ÆÈÉÃÇ®Ï ÉÃÄÉ Ã±ËûÅ ÉÆÐ° Æ°ËÄÉÇ�° É± Ô ÎÐÅÉ
ÄËÅ± û± Å± Æ°ËÄÉÇ�° É± Õ Y �ÃÇÅ Ì °ÆÅÇÅÉ°®Í° Æ°fÐ ÇÆ°Î°®É ÇÅ XÐÇËÉ Ç®É± ÉÃ° �°ÆÇgÍÄÉÇ±® Í±®ûÇÉÇ±®Å
Ê±Æ ��èZ�Ñ Ä®û �
Ò �ÑÕ � Ñè���Ó
Ò � Ç® X ±ÉÃ ÍÄÅ°Å ÇÉ Í±Î°Å û±�® É± ÉÃ° Æ°fÐÇÆ°Î°®É ÉÃÄÉ ÉÃ°
Í±®É°üÉ Å°É :ë þÖ þÕ úú û°É°ÆÎ Ç®°û XÈ Õ X ° Ä þÌ±ÅÅÇX ËÈ ÇÎÌÆ±Ì °Æú ÅÐXÅ°É ±Ê ÉÃ° Í±®É°üÉ Å°É
:ë þÖ þÔ úú û°É°ÆÎ Ç®°û XÈ Ô þ�� �ú Y n° � ÇËË Ç® ÉÃ° Ê± ËË±� Ç®Ï ÐÅ° ÉÃ° ®±ÉÇ±® � ÑÕ �ÑÒè� � É±
Æ°Ê°Æ É± Í±®gÏÐÆÄÉÇ±®Å ±Ê � Ñ� Ó��ÑÒ�Ñ ÉÃÄÉ Æ°ÅÐËÉ ÊÆ±Î �
Ò �ÑÕ � Ñè���Ó
Ò þ�� �Çú ±Æ ��èZ�Ñ�
þ�� �ÇÇú Y

þ�� �ú ¬ Ñ�Ó��ÑÒ�Ñ�8°É Ö X ° Ä® °ÎX°ûûÇ®Ï ÊÐ®ÍÉÇ±® Ê±Æ Ä®®±ÉÄÉ°û "k�Å � ÇÉÃ Ô 2 Õ > CDE þÖú Y
Ç Y oÊ <0 2 Ö= £ï× Ô B Õ ý ÉÃ°® :ë þÖ þÕ úú B :ë þÖ þÔ úú Y
ÇÇ Y oÊ <0 2 Ö= £ï× Õ �� Ô M 6 5 ý Ê±Æ Å±Î° "k� 6 5 ý ÉÃ°® :ë þÖ þÕ úú B :ë þÖ þÔ úú Y

oÊ � Ñ�Ó��ÑÒ�Ñ ÇÅ ÄÌÌËÇ°û É± ÉÃ° "k� Ç® þ���ú ý Ê±Æ Ä Å°fÐ°®Í° ±Ê Ç®ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ ý XÐÉ
Ò
Ò �
ÒØ Ó��ÓÒj Í±®Å°fÐ°®ÉÅ ý �° Ï°É ÉÃ° Ê± ËË±� Ç®Ï Ì ÇÍÉÐÆ° �ªÙ

þ���ú oÊ eÉÉ± Í±Î°Å É± ÉÃ° ÌÄÆÉÈý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈY
oÊ Ã° Î°°ÉÅ � ÄÆÈý ÉÃ°È � ÇËË ÉÄËÿ É± °ÄÍÃ ±ÉÃ°Æ Y
Ú Û Ü
Ú �� Ý Þ ·
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�Ç®Í° Õ ÑÕ �ÑÒè� Ô Ä®û å ÑÕ �ÑÒè� Õ ý Ä®û ÉÃÐÅ � ÄÍÍ±ÆûÇ®Ï É± Ì °ÆÅÇÅÉ°®Í° þ�� �ÇÇú �
°�°ÆÈÉÃÇ®Ï ÉÃÄÉ Ã±ËûÅ ÉÆÐ° Ç® Ô Ì °ÆÅÇÅÉÅ Ç® Õ ý Ä®û °�°ÆÈÉÃÇ®Ï ÉÃÄÉ Ã±ËûÅ ÉÆÐ° Ç® Õ Ì °ÆÅÇÅÉÅ Ç®
å ý ÉÃ ÇÅ Ì °ÆÅÇÅÉ°®Í° ÄÅÅÐÎÌÉÇ±® ÎÐÅÉ ÍÄÆÆÈ ±�°Æ É± ÉÃ° û°®±ÉÄÉÇ±®Å ±Ê ÉÃ° ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±®
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ÊÐ®ÍÉÇ±® +� �Ç®Í° :ë þÖ þå úú B :ë þÖ þÕ úú ý °ÄÍÃ Å°É 1 þ0 5 2 Q þ4 » M 6 5 úú � Ç® ±ÐÆ ÄXXÆ°� ÇÄÉ°û
®±ÉÄÉÇ±®ªª � � ÇÉÃ <0 5 2 Q= > Ö þå ú ÇÅ Çû°®ÉÇÍÄË � ÇÉÃ ÉÃ° Å°É ±Ê ÉÃ° Ê±ÆÎ 1 þ0 2 ? þ4 » M 6 5 úú ý � ÇÉÃ
<0 2 ? = > Ö þÕ ú ý Ä®û ÅÐÍÃ ÉÃÄÉ 0 ï 0 5 Ä®û ? þ4 » ú ï Q þ4 » ú Y �ÃÐÅ ý ÇÊ °�°ÆÈ �±ÆËû 0 Ç® ÉÃ°
Í±®É°üÉ Å°É :ë þÖ þÕ úú �ÅÐÌÌ±ÆÉÅ� ÉÃ° Å°Ë°ÍÉÇ±® ±Ê Ä Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ �Ã°Æ° eÉÉ± Í±Î°Å ý
Ä®û �Ã°Æ° ÉÃ° ÌÄÆÉÈ ÇÅ ËÇ�°ËÈý ÉÃ°® °�°ÆÈ �±ÆËû Ç® ÉÃ° Í±®É°üÉ Å°É :ë þÖ þå úú ±Ê ÉÃ° °üÉ°®û°û
Í±®É°üÉ å � ÇËË û± Å± ÄÅ �°ËË Yªé

þ���ú �È ¬ Ñ� Ó��ÑÒ�Ñ Ç® þ���ú �
ê <0 5 2 Q=> Ö þå ú ç <0 2 ? = >Ö þÕ ú �
0 5 ï 0   1 þ0 5 2 Q þ4 » M Ö� :DE Öë þD úØúú ï 1 þ0 2 ? þ4 » M Ö� :DE Öë þD úØúú Y

^ ÊÐÆÉÃ°Æ fÐ°ÅÉÇ±® ÇÅ ®±� �Ã°ÉÃ°Æ ÉÃ° ÄÅÅÐÎÌÉÇ±®Å ÄÅ É± �ÃÄÉ ÇÅ Ò
� Z 	 	� ÉÃ° ÍÄÅ° Ç®
Ä ÅÇÉÐÄÉÇ±® 4 » M 6 5 �Ã°Æ° eÉÉ± Í±Î°Å þ®ÄÎ°ËÈ ÉÃÄÉ ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈ ú � Ä®û �ÃÇÍÃ
XÈ þ�� �ú Ì °ÆÅÇÅÉ Ç® ÉÃ° °üÉ°®û°û Í±®É°üÉ å � � ÇËË ÍÄÆÆÈ ±�°Æ É± �ÃÄÉ ÇÅ Í±®ÅÇû°Æ°û Ò
� Z 	
Ê±Æ Ä Î±Æ° ÅÌ °ÍÇgÍ ÅÇÉÐÄÉÇ±® 4 « M 6 55 ý �ÃÇÍÃ �° Í±®ÅÇû°Æ Ç® ÉÃ° °üÉ°®û°û Í±®É°üÉ å ý �Ã°Æ°
�° ÄÅÅÐÎ° ÉÃÄÉ eÉÉ± Í±Î °Å Ä®û Î°°ÉÅ � ÄÆÈY �± ÉÃ° fÐ°ÅÉÇ±® ÇÅ �Ã°ÉÃ°Æ �° ÄÅÅÐÎ° ÉÃ°
ÌÄÆÉÈ É± X ° ËÇ�°ËÈý Ð®û°Æ ®±ÆÎÄË ÍÇÆÍÐÎ ÅÉÄ®Í°Å ý Ç® ÉÃ° Î±Æ° ÅÌ °ÍÇgÍ ÅÇÉÐÄÉÇ±® �Ã°Æ° eÉÉ±
Í±Î°Å É± ÉÃ° ÌÄÆÉÈ Ä®û Î°°ÉÅ � ÄÆÈY �ÃÇÅ ÇÅ ®±É ÌÆ°û ÇÍÉ°û XÈ þ�� �ú Y �ÐÉ �° ÉÄÿ° ÉÃÇÅ É±
X ° Ä ®ÄÉÐÆÄË èÑ� ÑZ� Óµ	Ñ �� Ñ�Ó� �Ó�� Z����� �Ó
Ò � 
 Ò
� Z 	�� ý �ÃÇÍÃ ÇÅ �ÄËÇû Ç® ��ZÒèZè ÍÄÅ°Å
ËÇÿ° þ���ú ý � ÇÉÃ Ò
Ò�
ÒØ Ó��ÓÒj �
ÒèÓ�Ó
ÒZ 	� Y

�± ÌÐÉ ÇÉ Ç® Î±Æ° Ê±ÆÎÄË É°ÆÎ Å ý �° ÄÅÅÐÎ° � èÑ� ÑZ�Óµ	� � ÉÃÄÉ ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å
Ê±Æ Ä ÃÈÌ±ÉÃ°ÉÇÍÄË ÅÇÉÐÄÉÇ±® 4 » M 6 5 � ÇÉÃÇ® Å±Î° Í±®É°üÉ Õ ÍÄÆÆÈ ±�°Æ É± ÉÃ° ®±ÆÎÄËÍÈ
ÄÅÅÐÎÌÉÇ±®Å Ê±Æ Ä Î±Æ° ÅÌ °ÍÇgÍ ÅÇÉÐÄÉÇ±® 4 « M 6 5 ý � ÇÉÃÇ® ÉÃ° ÅÄÎ ° Í±®É°üÉ Õ ý ±Æ ÄËÉ°Æ®Äp
ÉÇ�°ËÈý � ÇÄ � Ñ� Ó��ÑÒ�Ñý ÉÃÄÉ ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ 4 » M 6 5 � ÇÉÃÇ® Í±®É°üÉ Õ ÍÄÆÆÈ
±�°Æ É± ÉÃ±Å° Ê±Æ Ä Î±Æ° ÅÌ °ÍÇg Í Í±®É°üÉ 4 « M 6 55 � ÇÉÃÇ® Ä® Í±®É°üÉ å ÉÃÄÉ ÑÕ �ÑÒè� Õ Y

� ÐÍÃ ÄÅ Ç® ÉÃ° ÉÃ°±ÆÈ ±Ê h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É ý �Ã°Æ° èÑ� ÑZ�Óµ	Ñ ÓÒ� ÑÑÒ�Ñ� ÄÆ° ÇÎ p
Ì Ë°Î °®É°û Ç® É°ÆÎ Å ±Ê Ê±ÆÎÄË Í±®ÅÉÆÄÇ®ÉÅ ±® ÉÃ° ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + ý �° ®±�
Ç®ÉÆ± ûÐÍ° Ä Ê±ÆÎÄË Í±®ÅÉÆÄÇ®É ±® ±ÐÆ ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + É± ÇÎÌË°Î°®É ÉÃ ÇÅ èÑ�� ÑZ� Óµ	Ñ ëìdVXíXVXWY ÄÅÅÐÎÌÉÇ±® ±Ê ®±ÆÎÄËÍÈ �

o® þ��� ú �° Í±®ÅÉÆÄÇ® ÉÃ° Å°É ±Ê ®±ÆÎ ÄË �±ÆËûÅ û°É°ÆÎ Ç®°û XÈ 1 þ0 2 Ö þ4 « M 6 55 úú ý Ê±Æ
ÄÌÌÆ±ÌÆÇÄÉ° 0 Ä®û Ö ý É± Ä þÌ ±ÅÅÇX ËÈ ÇÎÌÆ±Ì°Æú ÅÐXÅ°É ±Ê ÉÃ° Å°É ±Ê �±ÆËûÅ û°É°ÆÎ Ç®°û XÈ
1 þ0 2 Ö þ4 » M 6 5úú Ç® ÍÄÅ° 4 « M 6 55 ÇÅ �
Ñ �� Ñ�Ó� � ÉÃÄ® 4 » M 6 5 Y �ÐÉ ý ÅÇ®Í° �° ÄÅÅÐÎ° �� Ñ�Ó�� �Ó�� É± ±®ËÈ Ã±Ëû èÑ� ÑZ�Óµ	� ý ÉÃ ÇÅ Î ÄÈ ±®ËÈ X ° ÄÅÅÐÎ°û Ç® ÍÄÅ° ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å
Ê±Æ 4 » M 6 5 Æ°ËÄÉÇ�° É± 0 Ä®û Ö û± ®±É Í±®l ÇÍÉ � ÇÉÃ ÉÃ° Î±Æ° ÅÌ °ÍÇgÍ Í±®É°üÉ 4 « M 6 55 ý Ç Y° Y
±®ËÈ ÇÊ 1 þ0 2 Ö þ4 » M 6 5 úú î :ë þÖÖ4 « M 6 55 ØØú ¢ï ï Y

þ��� ú ´ Ñ� ÑZ�Óµ	Ñ ëìdVXíXVXWY �
8°É ; ð 2ñ 5 ý Ä®û ;ò 2ñ 55 X ° Å°ÉÅ ±Ê �±ÆËû� ÊÐ®ÍÉÇ±® ÌÄÇÆÅ Y
oÊ :ë þ;ò MN ñ 55 ú B :ë þ; ð MN ñ 5 ú ý ÉÃ°®
ÇÊ 1 þ0 2; ð MN ñ 5 ú î :ë þ;ò MN ñ 55 ú ¢ï ï ý ÉÃ°® 1 þ0 2; ò MN ñ 55 ú B 1 þ0 2; ð MN ñ 5 ú Y

�ÃÐÅ ý XÄÅ°û ±® ÉÃÇÅ èÑ� ÑZ� Óµ	Ñ ëìdVXíXVXWY ÄÅÅÐÎÌÉÇ±® Ê±Æ ®±ÆÎ ÄËÍÈý �° ÍÄ® ÄÅÅÐÎ° ý Ê±Æ
þ���ú ý ÉÃÄÉ ÉÃ° Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ ý Æ°ËÄÉÇ�° É± ÅÉÄÉ°Å <0 2 ? = > Ö þÕ ú ý �Ã°Æ° eÉÉ± Í±Î°Å ý
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1 þ0 2 ? þ4 » M 6 5 úú ý Ê±ÆÎ Å Ä ÅÐÌ °ÆÅ°É ±Ê ÉÃ° Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ 1 þ0 2 ? þ4 » M 6 55 úú �Ã°Æ°
eÉÉ± Í±Î°Å Ä®û Î°°ÉÅ � ÄÆÈý Ï Ç�°® ÉÃÄÉ ÉÃ°Æ° ÇÅ ®± Í±®l ÇÍÉÇ®Ï Ç®Ê±ÆÎÄÉÇ±® ÌÆ±� Çû°û XÈ ÉÃ°
ûÇÅÍ±ÐÆÅ° É± û°Ê°ÄÉ ÉÃ ÇÅ ÄÅÅÐÎÌÉÇ±® Y �È þ�� �ú X ±ÉÃ ±Ê ÉÃ°Å° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å � Ñ�Ó��
Ç® å ý Ä®û ý ÊÐÆÉÃ°ÆÎ±Æ° ý XÈ ÄÌÌËÇÍÄÉÇ±® ±Ê èÑ� ÑZ�Óµ	Ñ ëìdVXíXVXWY �° ÄËÅ± Ï°É ý ÊÆ±Î °ÇÉÃ°Æ
1 þ0 5 2 Q þ4 » M 6 5 úú ±Æ 1 þ0 5 2 Q þ4 » M 6 55 úú ý Ê±Æ <0 5 2 Q = > Ö þå úú ý ÉÃÄÉ 1 þ0 5 2 Q þ4 « M 6 55 úú ÇÅ Ä Å°É
±Ê ®±ÆÎÄË �±ÆËûÅ �Ã°Æ° eÉÉ± Î°°ÉÅ � ÄÆÈ ÄÉ ÉÃ° ÌÄÆÉÈý Ä®û �Ã°Æ° ÉÃ° ÌÄÆÉÈ ÇÅ ËÇ�°ËÈý Ï Ç�°®
ÉÃÄÉ 4 « fÐÄËÇg°Å ÄÅ Ä® °üÉ°®ÅÇ±® ±Ê 4 » Y

8°É ÐÅ ®±� Æ°Í±®ÅÇû°Æ ÉÃ° Î±Æ° ÌÆ±X Ë°ÎÄÉÇÍ ÍÄÅ°Å ±Ê �ÄÆÇÄX ËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ � ÇÉÃ
�
ÒØ Ó��ÓÒj Í±®Å°fÐ°®ÉÅ ý ±® ÉÃ° XÄÅÇÅ ±Ê Ä � Ñ	Ó� ÓÒZ� Æ°ÌÆ°Å°®ÉÄÉÇ±® Ç® þ���ú Yªø

þ���ú oÊ eÉÉ± Í±Î°Å ý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈY
oÊ eÉÉ± Ä®û ^®®Ä Í±Î° ý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ûÆ°ÄÆÈY
oÊ nÄËû± Í±Î°Å ÄÅ �°ËË ý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈY
Ú Û Ü õ
Ú �� Ý ¶ ù ·

Ý»»Ý ßÝà ¶vv¶ ß¶à ù ¶ºúÝ ßùà ·¶y»¼ ß·à

Û �� Ú á
ÛH ÛHH â tâ t � Ú
ÛH �� â t á ��x w ��� ã ÛHH �� ÛH á �y�w�� �� �

Ü �� Û á
Ü H Ü HH â ²â ² � Û
Ü H �� â ² á ��x w ���

��x w �}� ã ÜHH �� Ü H á û �y�w�� �� �

õ �� Ü á
õH õHH â hâ h � Ü
õH �� âh á

��x w �� �
��x w �}�
��x w �� � ã õHH �� õH á �y�w�� �� �

�Ã° gÆÅÉ Å°®É°®Í° ý ÐÉÉ°Æ°û Æ°ËÄÉÇ�° É± Ä® �Ç® ÇÉÇÄË� Í±®É°üÉ Ô þ�Ã°Æ° �° g®û ÄÍÍ±ÎÎ±p
ûÄÉ°û Í±®ûÇÉÇ±®Å Ê±Æ ÉÃ° ÌÆ±Ì °Æ ®ÄÎ°Å Ä®û Ä ÌÄÆÉÈ ú ý ÅÉÄÉ°Å ÉÃÄÉ ÄËË �®±ÆÎÄË� �±ÆËûÅ ý Æ°ËÄÉÇ�°
É± °�ÄËÐÄÉÇ±® �±ÆËûÅ 0 > :ë þÖ þÕ úú ý �Ã°Æ° Ç® ÉÃ° Í±®É°üÉ û°®±É°û XÈ 4 » eÉÉ± Í±Î°Å É± ÉÃ°
ÌÄÆÉÈý ÄÆ° ÅÐÍÃ ÉÃÄÉ ÉÃ° ÌÄÆÉÈ ÇÅ ËÇ�°ËÈY o® É°ÆÎ Å ±Ê ±ÐÆ Í±®É°üÉ û°Ì °®û°®É ®±ÆÎ ÄËÍÈ Å°Ë°ÍÉÇ±®
ÊÐ®ÍÉÇ±® + ý ÉÃ ÇÅ Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ ÇÅ É± X ° û°É°ÆÎ Ç®°û XÈ 1 þ0 2 ? þ4 » M Ö� :DE Ö þD úØúú ý Ê±Æ
<0 2 ? = > Ö þÕ ú Y �Ã° Å°Í±®û Å°®É°®Í° ÇÅ Æ°ÌÆ°Å°®É°û ÄÅ Ä® ÐÌûÄÉ° ý Ä®û ÉÃÐÅ Ä® °üÉ°®ÅÇ±® ±Ê ÉÃ°
Í±®É°üÉ Õ °ÅÉÄX ËÇÅÃ°û XÈ ÉÃ° gÆÅÉ Í±®ûÇÉÇ±®ÄË Y oÊ ÉÃ ÇÅ Å°Í±®û Å°®É°®Í° ÇÅ É± X ° ·ÐûÏ°û ÉÆÐ° ý
ÉÃ°® ý Ï Ç�°® ÉÃ° Í±®ûÇÉÇ±®ÄË mÅ þÍ±®l ÇÍÉÇ®Ï ú Í±®Å°fÐ°®É ý ÉÃ° °�ÄËÐÄÉÇ±® ±Ê ÉÃ° Î±ûÄËËÈ fÐÄ®ÉÇp
g°û ÅÉÆÐÍÉÐÆ° ÎÐÅÉ X ° XÄÅ°û ÐÌ±® Ä Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ �Ã°Æ° X ±ÉÃ eÉÉ± Ä®û ^®®Ä Í±Î°
É± ÉÃ° ÌÄÆÉÈý Ä®û �Ã°Æ° ÉÃ° ÌÄÆÉÈ ÇÅ ûÆ°ÄÆÈY �ÃÇÅ Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ ÇÅ É± X ° û°É°ÆÎ Ç®°û
XÈ 1 þ0 5 2 Q þ4 « M Ö� :DE Öë þDú  :DE Öë þü úØúú ý �Ã°Æ° <0 5 2 Q= > Ö þå ú ý Ç Y° Yý ÇÉ ÇÅ ÍÃÄÆÄÍÉ°ÆÇd°û ÄÅ Ä
Å°É ±Ê �±ÆËûÅ �Ã°Æ° °�°ÆÈÉÃÇ®Ï Ã±ËûÅ ÉÃÄÉ ÇÅ ®±ÆÎÄËËÈ ÉÃ° ÍÄÅ° ý Æ°ËÄÉÇ�° É± 0 5 ý Ç® Ä ÅÇÉÐÄÉÇ±®
�Ã°Æ° eÉÉ± Ä®û ^®®Ä X±ÉÃ Í±Î° É± ÉÃ° ÌÄÆÉÈý Æ°ËÄÉÇ�° É± Í±®É°üÉ 4 « ï Õ Y ê Ç®ÄËËÈý ÉÃ°
ÉÃÇÆû Í±®ûÇÉÇ±®ÄË ý �ÃÇÍÃ ÇÅ Æ°ÌÆ°Å°®É°û ÄÅ Í±®É°üÉÐÄËËÈ û°Ì °®û°®É ±® ÉÃ° Í±®É°üÉ Æ°Ê°Æ°®É
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å É± ÌÆ±� Çû° ÇÉÅ Î±ûÄË XÄÅ° 47 ý ÍÄ® ±®ËÈ X ° ·ÐûÏ°û ÉÆÐ° ÇÊ ÉÃ° ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±®
Å°Ë°ÍÉÅ �®±ÆÎ ÄË� �±ÆËûÅ ý Æ°ËÄÉÇ�° É± °�ÄËÐÄÉÇ±® �±ÆËûÅ 0 55 > :ë þÖ þÿ úú ý �Ã°Æ° Ç® ÉÃ° Í±®É°üÉ
°ÅÉÄX ËÇÅÃ°û XÈ 47 ï å �° ÄÅÅÐÎ° ÄËË ÉÃÆ°° ±Ê eÉÉ± ý ^®®Ä Ä®û nÄËû± É± · ±Ç® ÉÃ° ÌÄÆÉÈý
Ä®û �Ã°Æ° ÉÃ° ÌÄÆÉÈ ÇÅ ÄÏÄÇ® ËÇ�°ËÈY

�±� ý XÈ ëìdVXíXVXWY þ��� ú �° ÍÄ® Ç®Ê°Æ ÉÃÄÉ ý � ÇÉÃÇ® ÉÃ° Í±®É°üÉ Õ °ÅÉÄX ËÇÅÃ°û XÈ ÉÃ°
gÆÅÉ Í±®ûÇÉÇ±®ÄË ý ÅÇ®Í° ÉÃ°Æ° ÇÅ ®± Í±®l ÇÍÉÇ®Ï °� Çû°®Í° Ä�ÄÇËÄX Ë° ý �ÃÄÉ ®±ÆÎÄËËÈ Ã±ËûÅ Ç® Ä
ÅÇÉÐÄÉÇ±® 4 » M 6 5 �Ã°Æ° eÉÉ± Í±Î°Å ý ®ÄÎ °ËÈ ÉÃÄÉ ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈý � ÇËË ÍÄÆÆÈ ±�°Æ
É± Ä®È Î±Æ° ÅÌ °ÍÇgÍ ÅÇÉÐÄÉÇ±® 4 » M 6 55 ý ° YÏ Y ±®° �Ã°Æ° ^®®Ä Í±Î°Å ÄË±®Ï � ÇÉÃ eÉÉ± Y

e®Í° �° ÄÆ° É± Ç®É°ÆÌÆ°É ÉÃ° Å°Í±®û Å°®É°®Í° Æ°ËÄÉÇ�° É± ÉÃÇÅ Í±®É°üÉ Õ ý °ÅÉÄX ËÇÅÃ°û XÈ ÉÃ°
gÆÅÉ ±®° ý �° Å°° ÉÃÄÉ ÉÃÇÅ ëìdVXíXVXWY ÄÅÅÐÎÌÉÇ±® ÇÅ ÇÎÎ°ûÇÄÉ°ËÈ û°Ê°ÄÉ°û � ÇÊ ÉÃ° Å°Í±®û
Å°®É°®Í° ÇÅ É± X ° ·ÐûÏ°û ÉÆÐ° ý ÉÃ° ®±ÆÎÄË �±ÆËûÅ �Ã°Æ° eÉÉ± Ä®û ^®®Ä Í±Î° É±Ï°ÉÃ°Æ
ÎÐÅÉ fÐÄËÇÊÈ ÄÅ �±ÆËûÅ �Ã°Æ° ÉÃ° ÌÄÆÉÈ ÇÅ ûÆ°ÄÆÈY �Ì °ÍÇgÍÇÉÈ ÇÅ ÉÃÐÅ û°Ê°ÄÉ°û � n ÃÇË° � XÈ
� Ñ� Ó��ÑÒ�Ñ � ÉÃ° gÆÅÉ Å°®ÍÉ°®Í° ÏÄ�° ÐÅ ÉÃÄÉ Ê±Æ ÄËË <0 5 2 Q = > Ö þå ú 1 þ0 5 2 Q þ4 » M 6 5 úú B
ÖÖ�R� Ö�� þ3 úØØ ý Ä®û XÈ ëìdVXíXVXWY ÉÃÄÉ 1 þ0 5 2 Q þ4 » M 6 55 úú B ÖÖ�R� Ö�� þ3 úØØ ý �° ®±� ÃÄ�° ÉÃÄÉ
1 þ0 5 2 Q þ4 « M6 55 úú B ÖÖ��R� Ö�� þ3 úØØ ý �Ã°Æ° :ë þQ þ4 « M6 55 úú B :ë þQ þ4 »M6 5úú ý ÅÇ®Í° 4 « ÑÕ �ÑÒè�
4 » Ä®û 6 55 ÇÎÌËÇ°Å 6 5 Y o Y° ý ÉÃ° ëìdVXíXVXWY ÄÅÅÐÎÌÉÇ±® ÇÅ °üÌ ËÇÍÇÉËÈ û°Ê°ÄÉ°û � ÇÉÃ Æ°ÅÌ °ÍÉ
É± 1 þ0 5 2 Q þ4 » M 6 5 úú Ä®û 1 þ0 5 2 Q þ4 « M 6 55 úú � 1 þ0 5 2 Q þ4 « M 6 55 úú î 1 þ0 5 2 Q þ4 » M 6 5 úú ï ï Y

�ÃÐÅ ý �ÃÄÉ �° Ï°É ý Ç® � ÇÆÉÐ° ±Ê ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ý ÇÅ ÉÃ° ®°� Ç®Ê±ÆÎÄÉÇ±® ÉÃÄÉ �ÃÄÉ
Ç®ÇÉÇÄËËÈý Ç Y° Y � ÇÉÃ Ç® ÉÃ° Í±®É°üÉ Õ ý �ÄÅ ÄÅÅÐÎ°û É± X ° ®±ÆÎÄËËÈ ÉÃ° ÍÄÅ° ÇÊ eÉÉ± Í±Î°Å ý ÉÃÄÉ
ÉÃ°Å° ÄÆ° �±ÆËûÅ �Ã°Æ° ÉÃ° ÌÄÆÉÈ ÇÅ ËÇ�°ËÈý Ä®û ÉÃÄÉ ÄÎ±®Ï ÉÃ°Å° �±ÆËûÅ �° ÎÄÈ ÄÅÅÐÎ°
ÉÃ°Æ° É± X ° Å±Î° �Ã°Æ° ÄËÅ± ^®®Ä · ±Ç®Å ÉÃ° ÌÄÆÉÈý ÇÅ ®±� É± X ° �Æ°� ÇÅ°û� ý ±® ÉÃ° XÄÅÇÅ ±Ê
ÉÃÇÅ ®°� Ç®Ê±ÆÎÄÉÇ±® ý É± Ä Î±Æ° Æ°g®°û ÌÇÍÉÐÆ° ý �Ã°Æ° �° Ë°ÄÆ® ÉÃÄÉ Ç® Ä ÅÇÉÐÄÉÇ±® �Ã°Æ°
^®®Ä ÄËÅ± Í±Î °Å ý ÉÃ° ÌÄÆÉÈ � ÇËË ý Ð®û°Æ ®±ÆÎ ÄË ÍÇÆÍÐÎ ÅÉÄ®Í°Å ý X ° ûÆ°ÄÆÈY

n° Í±ÐËû ÉÆÈ É± Ï± ÄË±®Ï � ÇÉÃ ÉÃÇÅ ®°� Ç®Ê±ÆÎÄÉÇ±® ý Ä®û � ÉÄÿ Ç®Ï ÉÃ° ®°� ý Í±®l ÇÍÉÇ®Ï
®±ÆÎ ÄËÍÈ Æ°ÅÉÆÇÍÉÇ±® 1 þ0 5 2 Q þ4 « M 6 55 úú Ê±Æ ÏÆÄ®É°û � Í±ÎÌÐÉ° Ä ®°� �ÄËÐ° Ê±Æ ÉÃ° ®±Æp
ÎÄËÍÈ ÄÅÅÐÎÌÉÇ±® 1 þ0 5 2 Q þ4 « M 6 5 úú Ê±Æ <0 5 2 Q= > Ö þå ú ÄÅ ÉÃ° Í±ÎÌË°Î°®É Å°É ±Ê �±ÆËûÅ
1 þ0 5 2 Q þ4 » M 6 5 úú� þ1 þ0 5 2 Q þ4 » M 6 5 úú î ÖÖ6 55 ØØú ý Ç Y° Y Å°ÉÉË° ±® Ä ®°� �ÄËÐ° Ê±Æ �ÃÄÉ Í±Ð®ÉÅ
ÄÅ ®±ÆÎÄË ý Æ°ËÄÉÇ�° É± ÉÃ ÇÅ ®°� Í±®É°üÉ ý Ç® Ä ÅÇÉÐÄÉÇ±® �Ã°Æ° eÉÉ± Í±Î °Å ý Ä®û �Ã°Æ° ÉÃ°
ÌÄÆÉÈ ÇÅ ËÇ�°ËÈý �Ã°Æ° �° ®±� °üÍËÐû° ÉÃ±Å° �±ÆËûÅ �Ã°Æ° ^®®Ä Í±Î°Å ÄË±®Ï ý Ï Ç�°® ÉÃÄÉ ÉÃ°
®±ÆÎ ÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ 1 þ0 5 2 Q þ4 » M 6 5 úú Ä®û 1 þ0 5 2 Q þ4 « M 6 55 úú ÄÆ° Í±®l ÇÍÉÇ®Ï Y

�ÃÇÅ ÍÄ® X ° Ê±ÆÎÄËËÈ ÇÎÌ Ë°Î°®É°û Ç® É°ÆÎ Å ±Ê Ä ÊÐÆÉÃ°Æ Í±®ÅÉÆÄÇ®É ±® ÉÃ° ®±ÆÎÄËÍÈ
Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + ý ÄÅ ÅÉÄÉ°û Ç® þ���ú �

þ���ú �U\XU� XbXWY �
8°É ; ð 2ñ 5 2 ; ò Ä®û ñ 55 X ° Å°ÉÅ ±Ê �±ÆËû� ÊÐ®ÍÉÇ±® ÌÄÇÆÅ ý �Ã°Æ° :ë þ;ò ú B :ë þ; ð ú
Ç Y 1 þ0 2; ò MN ñ 5 ú B 1 þ0 2; ð MN ñ 5 ú � þ1 þ0 2; ð MN ñ 5 ú î :ë þñ55 úú

ÇÊ :ë þ;ò MN ñ 55 ú B :ë þ; ð MN ñ 5 ú Ä®û 1 þ0 2; ð MN ñ 5 ú î 1 þ0 2; ò MN ñ 55 ú ï ï
ÇÇ Y 1 þ0 2; ò MN ñ 5 ú B 1 þ0 2; ð MN ñ 5 ú ±ÉÃ°Æ� ÇÅ° Y

o® ÌÄÆÉÇÍÐËÄÆ ý ÉÃ° �U\XU� XbXWY Í±®ÅÉÆÄÇ®É ÅÉÄÉ°Å ÉÃÄÉ � ÏÇ�°® É�± Å°ÉÅ ±Ê ®±ÆÎÄË �±ÆËûÅ
1 þ0 2 Ö þ4 » M 6 5 úú Ä®û 1 þ0 2 Ö þ4 « M 6 55 úú ý Ê±Æ ÏÇ�°® <0 2 Ö= �Ã°Æ° Ö þ4 « M 6 55 ú ÑÕ �ÑÒè� þÇÅ
Î±Æ° ÅÌ °ÍÇgÍ ÉÃÄ®ú Ö þ4 » M 6 5 ú � þ���Çú ÇÊ ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ 4 » M 6 5 Ä®û
4 « M 6 55 ÄÆ° Ç®Í±®ÅÇÅÉ°®É þ1 þ0 2 Ö þ4 » M 6 5 úú î 1 þ0 2 Ö þ4 « M 6 55 úú ï ïú Ä®û 4 « M 6 55 ÇÅ
Î±Æ° ÅÌ °ÍÇgÍ ÉÃÄ®VÇÎÌËÇ°Å 4 » M 6 5 ý ÉÃ°® ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ 4 « M 6 5 Æ°ËÄÉÇ�°



���
É± 0 ÍÄ®®±É ÍÄÆÆÈ ±�°Æ É± ÉÃ±Å° Ê±Æ 4 » M 6 5 þÄÅ �° �±ÐËû ±ÉÃ°Æ� ÇÅ° °üÌ °ÍÉ Ç® � ÇÆÉÐ° ±Ê
ëìdVXíXVXWY ú ý XÐÉ ÎÐÅÉ X ° Í±ÎÌÐÉ°û Ä®°� ý Ç Y° Y ÎÐÅÉ X ° �Æ°� ÇÅ°û� ý ÓÒ 	Ój�� 
� �� Ñ �
Ñ�� Ñ�Ó� �§ �
ÒØ Ó��ÓÒj Ò
� Z 	�� Z����� �Ó
Ò� �
ÒbÑ�Ñè � 
 4 « M 6 55 Y ê±Æ Í±ÎÌÐÉÄÉÇ±® ±Ê ÉÃÇÅ
ÑbÓ�Ó
Ò ÓÒ 	Ój�� 
� �
ÒØ Ó��ÓÒj ÓÒ� 
� Z�Ó
Ò ÉÃ° Å°É ±Ê �±ÆËûÅ 1 þ0 2 Ö þ4 « M 6 5 úú ÇÅ û°g®°û ÅÐÍÃ
ÉÃÄÉ ±® ËÈ ÉÃ±Å° �®±ÆÎ ÄË �±ÆËûÅ� Ç® 1 þ0 2 Ö þ4 » M 6 5 úú � ÇËË Ì °ÆÅÇÅÉ Ç® 1 þ0 2 Ö þ4 « M 6 5 úú Ê±Æ
�ÃÇÍÃ ÉÃ°Æ° ÇÅ ®± Í±®l ÇÍÉÇ®Ï Ç®Ê±ÆÎ ÄÉÇ±® ÅÉÄÉ°û XÈ 1 þ0 2 Ö þ4 « M 6 55úú Y �ÃÇÅ Æ°g®°Î°®É ±Ê ÉÃ°
®±ÆÎ ÄËÇÉÈ ÄÅÅÐÎÌÉÇ±® Ê±Æ 4 « M 6 5 ÇÅ û°g®°û Ç® É°ÆÎ Å ±Ê ÉÃ° Í±ÎÌË°Î °®É Å°É � 1 þ0 2 Ö þ4 « M
6 5 úú B 1 þ0 2 Ö þ4 » M 6 5 úú� þ1 þ0 2 Ö þ4 » M 6 5 úú î :ë þÖÖ6 55 ØØúú Y �Ã° °q°ÍÉ ±Ê ÉÃ ÇÅ Í±®ûÇÉÇ±® ÇÅ ý
Æ±ÐÏÃËÈý É± ÍÄÆÆÈ ±�°Æ Z� � ZÒ� Z����� �Ó
Ò� Z� �
��Óµ	Ñý ÊÆ±Î ÉÃ° ÌÆ°� Ç±ÐÅËÈ °ÅÉÄX ËÇÅÃ°û
®±ÆÎ ÄËÍÈ Í±®ûÇÉÇ±®Å Ê±Æ 1 þ0 2 Ö þ4 »M6 5 úú ÄÅ �° ÍÄ® Í±®ÅÇÅÉ°®ÉËÈ ÄÅÅÐÎ° ý ÏÇ�°® ÉÃ° Í±®l ÇÍÉÇ®Ï
Ç®Ê±ÆÎÄÉÇ±® û°g®°û XÈ 1 þ0 2 Ö þ4 « M 6 55 úú Y

hËÄÐÅ° þ���ÇÇú ÇÎÌË°Î°®ÉÅ ÉÃ° �û°ÊÄÐËÉ ÍÄÅ°� � Ç® Ä®È Í±®gÏÐÆÄÉÇ±® �Ã°Æ° ÉÃ°Æ° ÇÅ ®±
Í±®l ÇÍÉÇ®Ï Ç®Ê±ÆÎÄÉÇ±® ÄÅ Æ°ÏÄÆûÅ ÉÃ° Å°É ±Ê �®±ÆÎÄË �±ÆËûÅ� û°É°ÆÎ Ç®°û XÈ 1 þ0 2 Ö þ4 »M6 5úú
Ä®û 1 þ0 2 Ö þ4 « M 6 55 úú �Ã°Æ° 4 « M 6 55 ÑÕ �ÑÒè� 4 » M 6 5 ý ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å �ÄËÇû Ê±Æ
4 »M6 5 ·ÐÅÉ ÍÄÆÆÈ ±�°Æ É± ÉÃ±Å° ±Ê 4 «M6 5 Y �±É° ÉÃÄÉ ÍËÄÐÅ° þ���ÇÇú ÄÌÌËÇ°Å X ±ÉÃ É± Å°fÐ°®Í°Å
±Ê ®±®�Í±®l ÇÍÉÇ®Ï Ç®ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ ý Ä®û É± Å°fÐ°®Í°Å ±Ê Í±®ûÇÉÇ±®ÄËÅ �Ã°Æ°
6 5 Ä®û 6 55 ÄÆ° Ë±ÏÇÍÄËËÈ Ç®û°Ì °®û°®É ý �ÃÇË° 4 « ÑÕ �ÑÒè� 4 » Y

�±É° ÉÃÄÉ ÇÉ ÇÅ Ç® ÊÄÍÉ Ì ±ÅÅÇX Ë° ý Ç® ±ÐÆ ÊÆÄÎ°�±Æÿ ý É± Äû±ÌÉ ÅÐÍÃ Ä Æ°û°g®°û ÍÃÄÆÄÍÉ°Æp
ÇdÄÉÇ±® ±Ê Ä Å°É ±Ê �®±ÆÎÄË� �±ÆËûÅ 1 þ0 2 Q þ4 « M 6 5 úú �Ã°Æ° eÉÉ± Í±Î°Å ý Ê±Æ ÅÐXÅ°fÐ°®É
�ÅÉÄÏ°Å� � ÇÉÃÇ® Ä ûÈ®ÄÎ ÇÍÄËËÈ °�±Ë� Ç®Ï ûÇÅÍ±ÐÆÅ° �

�Ç®Í° Ç® ±ÐÆ Ä®ÄËÈÅÇÅ ÉÃ° ®±ÆÎÄËÍÈ Æ°ÅÉÆÇÍÉÇ±® Ê±Æ Í±®ûÇÉÇ±®ÄËÅ ÇÅ �
Ò �ÑÕ � �ÑÒ�Ó�Ób Ñ Ç® ÉÃÄÉ
ÇÉ ÉÄÿ°Å Ç®É± ÄÍÍ±Ð®É ÉÃ° Í±®ûÇÉÇ±®ÄË mÅ Î±ûÄË XÄÅ° 4 5 ý ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÅÇÉp
ÐÄÉÇ±®Å �Ã°Æ° eÉÉ± Í±Î°Å � ÇËË ý Ê±Æ ÉÃ° É�± ÅÐXÅ°fÐ°®É Í±®ûÇÉÇ±®ÄËÅ ý X ° ûÇÅÉÇ®ÏÐÇÅÃ°û XÈ
�ÄÈ ±Ê ÉÃ° Å°Í±®û ÌÄÆÄÎ°É°Æ ±Ê + ý þQ þ4 » M 6 5 ú � Å Y Q þ4 « M 6 5 ú Ç® ±ÐÆ °üÄÎÌË° þ���úú ý
ÅÇ®Í° ÉÃ° Í±®É°üÉ û°®±É°û XÈ 4 « ï Õ ÌÆ±Ì °ÆËÈ ÑÕ �ÑÒè� ÉÃ° ±®° û°®±É°û XÈ 4 » ï Ô Y �ÃÇÅ
�±ÐËû ®±É X ° ÉÃ° ÍÄÅ° Ç® Ä® Ä®ÄËÈÅÇÅ ±Ê Í±®ûÇÉÇ±®ÄËÅ �Ã°Æ° ÉÃ° fÐÄ®ÉÇgÍÄÉÇ±®ÄË û±ÎÄÇ® ý ÉÃ°
Å°É ±Ê �®±ÆÎÄË� �±ÆËûÅ ý ÇÅ ±®ËÈ û°g®°û Ç® � ÇÆÉÐ° ±Ê ÉÃ° Í±®ûÇÉÇ±®ÄË mÅ Ä®É°Í°û°®É ý ÄÅ ° YÏ Y Ç®
8°� ÇÅ m ±Æ Ç® �±ÆÆ°ÄÐ mÅ Ä®ÄËÈÅÇÅ � oÊ ÉÃ° Å°Í±®û ÌÄÆÄÎ°É°Æ ±Ê + �°Æ° ±®ËÈ û°Ì°®û°®É ±® ÉÃ°
Í±®ûÇÉÇ±®ÄË Ä®É°Í°û°®É ý Ç Y° Y 1 þ0 2 ÖÖ6 5 ØØú ý ÇÉ �±ÐËû ý ±® ÌÆÇ®ÍÇÌ Ë° ý ®±É X ° Ì ±ÅÅÇX Ë° É± �Æ°û°g®°�
ÉÃ° ®±ÆÎ ÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÅÇÉÐÄÉÇ±®Å �Ã°Æ° eÉÉ± Í±Î °Å ý �ÓÒ 	Ój� � 
� � ÉÃ° Í±®l ÇÍÉÇ®Ï
Ç®Ê±ÆÎÄÉÇ±® ÌÆ±� Çû°û XÈ ÉÃ° ®°� Í±®É°üÉ Y

�± ý �° Í±ÐËû ÍÃ±±Å° É± Ï± ÄË±®Ï � ÇÉÃ Ä® Ä®ÄËÈÅÇÅ ±Ê �ÄÆÇÄX ËÈ ÅÉÆÇÍÉ Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®p
ÄËÅ ÄË±®Ï ÉÃ°Å° ËÇ®°Å ý XÈ Æ°Ì °ÄÉ°ûËÈ Ç®ûÐÍÇ®Ï �Æ°� ÇÅÇ±®� ±Ê ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ
ÅÇÉÐÄÉÇ±®Å �Ã°Æ° ý ° YÏ Yý eÉÉ± þÄ®û ^®®Äú Í±Î°Å ý XÈ ÐÅ° ±Ê ÉÃ° �U\XU�bXWY Í±®ÅÉÆÄÇ®É þ���ú Y

°É ý ÉÃ°Æ° ÇÅ Ä Å°ÆÇ±ÐÅ ±X· °ÍÉÇ±® ÄÏÄÇ®ÅÉ Ä® Ä®ÄËÈÅÇÅ ÄË±®Ï ÉÃ°Å° ËÇ®°Å �ª� oÉ û±°Å ®±É Å°°Î
ÌÄÆÉÇÍÐËÄÆËÈ ÍË°ÄÆ Ã±� �° Í±Ð Ëû ·ÐÅÉÇÊÈý ±Æ Î±ÉÇ�ÄÉ° � � ÇÉÃ±ÐÉ ÊÐÆÉÃ°Æ ÄÅÅÐÎÌÉÇ±®Å � ÉÃÄÉ ý
ÄÏÄÇ® Ê±Æ þ���ú ý Æ°ËÄÉÇ�° É± �±ÆËûÅ 0 5 > :ë þÖ þå úú ÉÃ° Å°É ±Ê �®±ÆÎ ÄË �±ÆËûÅ� �Ã°Æ° eÉÉ±
Í±Î°Å Ç® ÉÃ° Í±®É°üÉ þû°®±É°û XÈú 4 « ï Õ ÅÃ±ÐËû X° ûÇq°Æ°®É ÊÆ±Î ÉÃ° Å°É ±Ê ®±ÆÎ ÄË
�±ÆËûÅ �Ã°Æ° eÉÉ± Í±Î°Å Ç® ÉÃ° Í±®É°üÉ þû°®±É°û XÈ ú 4 » ï Ô ý ÄÅ ÇÉ �ÄÅ û°É°ÆÎ Ç®°û
Æ°ËÄÉÇ�° É± �±ÆËûÅ 0 > :ë þÖ þÕ úú � ÉÃ° Å°É ±Ê �±ÆËûÅ 0 > :ë þÖ þÕ úú ÊÆ±Î �ÃÇÍÃ �° ÄÍÍ°ÅÅ
®±ÆÎ ÄË �±ÆËûÅ �Ã°Æ° eÉÉ± þÄ®û ÎÄÈX ° ^®®Ä Ä®û nÄËû±ú Í±Î° þÅú Ç® ÉÃ° Í±®É°üÉ ±Ê Ä®
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���
±ÉÃ°Æ� ÇÅ° ÊÐ ËËÈ Ð®û°ÆÅÌ °ÍÇg°û ÅÇÉÐÄÉÇ±® Ô ý Ä®û �Ã°Æ° ÉÃ° ÌÄÆÉÈ ÇÅ ËÇ�°ËÈý Ä®û ÉÃ° Å°É ±Ê
�±ÆËûÅ 0 5 > :ë þÖ þå úú �Ã°Æ° �° ÄÍÍ°ÅÅ Ä ûÇÅÉÇ®ÍÉ Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ �Ã°Æ° eÉÉ± Ä®û
^®®Ä Í±Î° ý Ç® Ä Í±®É°üÉ Õ ý Ä®û �Ã°Æ° ÉÃ° ÌÄÆÉÈ ÇÅ Ò
� ËÇ�°ËÈý û± ®±É ûÇq°Æ Ç® Ä ÅÇÏ®ÇgÍÄ®É
�ÄÈ ÉÃÄÉ Í±Ð Ëû ·ÐÅÉÇÊÈ ÉÃÇÅ ûÇ�°ÆÏ°®Í° Ç® ÉÃ° Å°Ë°ÍÉÇ±® ±Ê �®±ÆÎ ÄË� �±ÆËûÅ �Ã°Æ° eÉÉ± þÄ®û
ÎÄÈX ° ±ÉÃ°Æ Ì °±Ì Ë°ú Í±Î° þÅú É± ÉÃ° ÌÄÆÉÈY

oÉ ÇÅ ®±É ÅÐc ÍÇ°®É É± ÄÆÏÐ° � ÄÅ Å°°Î Å ®ÄÉÐÆÄË ý Ï Ç�°® ÉÃ° ÄX ±�° ûÇÅÍÐÅÅÇ±® � ÉÃÄÉ ÇÉ ÇÅ
ÉÃ° ÌÆ°Å°®Í° þÄ®û ÅÐÌÌ±Å°û ÉÆÐÉÃú ±Ê ÉÃ° Å°Í±®û ý Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄË ÉÃÄÉ ·ÐÅÉÇg°Å ÉÃÇÅ
ûÇ�°ÆÏ°®Í° Ç® ÉÃ° Å°Ë°ÍÉÇ±® ±Ê ®±ÆÎÄË �±ÆËûÅ �Ã°Æ° eÉÉ± þÄ®û ^®®Äú Í±Î° Y �±Î°Ã±� ý ÉÃ°Æ°
ÎÐÅÉ X ° Å±Î° Î±ÉÇ�° Ê±Æ Ï±Ç®Ï ÊÆ±Î ÉÃ° �gÆÅÉ� Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ �Ã°Æ° eÉÉ± Í±Î°Å É±
ÉÃ° ÌÄÆÉÈý �Ã°Æ° ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈý Ä®û �ÃÇÍÃ Í±®ÉÄÇ®Å �±ÆËûÅ �Ã°Æ° ^®®Ä ÇÅ Í±Î Ç®Ï
ÄÅ �°ËË � É± Ä �Å°Í±®û� ý �Æ°� ÇÅ°û� Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ �Ã°Æ° eÉÉ± Í±Î °Å É± ÉÃ° ÌÄÆÉÈý Ä®û
ÉÃ° ÌÄÆÉÈ ÇÅ ËÇ�°ËÈý XÐÉ �ÃÇÍÃ ®±� ÎÄÈ ®±É Í±®ÉÄÇ® Ä �±ÆËû �Ã°Æ° ^®®Ä Í±Î°Å ÄÅ �°ËË Y

�ÃÐÅ ý �ÃÄÉ ÇÅ Î ÇÅÅÇ®Ï ÄÉ ÉÃÇÅ ÅÉÄÏ° ÇÅ Ä Æ°l°ÍÉÇ±® ±Ê ÉÃ° ÊÄÍÉ ÉÃÄÉ ÉÃ° ÐÉÉ°ÆÄ®Í° ±Ê
ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË Æ°ËÄÉÇ�° É± ÉÃ° Í±®É°üÉ ±Ê ÉÃ° gÆÅÉ ±®° ÇÅ Å±Î°Ã±� �ÒÑÕ� Ñ��Ñèý ±Æ
Ç®ÉÆ± ûÐÍ°Å Å±Î° ÿÇ®û ±Ê �
Ñ��Ó
Ò ±Ê Ä® °ÄÆËÇ°Æ ý Å±Î°Ã±� ÇÎÌÆ°ÍÇÅ° ÅÉÄÉ°Î°®É Y o® ±ÉÃ°Æ
�±ÆûÅ ý �ÃÄÉ ÇÅ Î ÇÅÅÇ®Ï ÇÅ Ä Æ°l°ÍÉÇ±® ±Ê ÉÃ° ÊÄÍÉ ÉÃÄÉ Å°fÐ°®Í°Å ËÇÿ° þ���ú ÄÆ° ®ÄÉÐÆÄËËÈ ÐÅ°û
� ÇÉÃ ÉÃ° ÌÄÆÉÇÍË° µ�� Ç®ÉÆ± ûÐÍÇ®Ï ÉÃ° Å°Í±®û Ä®û ÉÃÇÆû ý Ç Y° Yý ÉÃ° �Í±®l ÇÍÉÇ®Ï� Í±®ûÇÉÇ±®ÄËÅ ý ±Æ
°ËÅ° Å±Î° ÅÃ±ÆÉ XÆ°Äÿ ý Ç®ûÇÍÄÉÇ®Ï ÉÃÄÉ Å±Î° Ð®°üÌÆ°ÅÅ°û Æ°l°ÍÉÇ±® �Í±Î°Å Ç®� ý É± ÅÐÌÌ±ÆÉ
ÉÃ° ÉÆÐÉÃ ±Ê ÉÃ° ÅÐXÅ°fÐ°®É ý Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄË Y

�±É° ÊÐÆÉÃ°Æ ÉÃÄÉ ý °�°® ÉÃ±ÐÏÃ ÇÉ �±ÐËû Ç® ÌÆÇ®ÍÇÌ Ë° X ° Ì ±ÅÅÇX Ë° É± ·ÐÅÉ Ï± ±® � ÇÉÃ
Æ°Ì °ÄÉ°ûËÈ Æ°� ÇÅ°û ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÉÃ° Æ°ÅÌ °ÍÉÇ�° °üÉ°®û°û Í±®É°üÉÅ Õ ý å Ä®û ÿ
Ç® þ���ú ý ÉÃÇÅ �±ÐËû ®±É ÏÇ�° ÐÅ Ä Å±Ð®û Ç®É°ÆÌÆ°ÉÄÉÇ±® Ê±Æ ÉÃ° "k� Ç® þ���ú Y

k°ÍÄËË ÉÃÄÉ �° ÄÅÅÐÎ°û ÉÃ° ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® É± X ° Í°®É°Æ°û Ê±Æ Ç®ûÇÍÄÉÇ�°
Í±®ûÇÉÇ±®ÄËÅ Y o Y° Yý XÈ °�ÄËÐÄÉÇ±® ±Ê ÉÃ° gÆÅÉ Í±®ûÇÉÇ±®ÄË ý �Ã°Æ° �° Ë°ÄÆ® ÉÃÄÉ Ç® Ä®È Ì±ÅÅÇX Ë°
Ä®û �®±ÆÎÄË� ÅÇÉÐÄÉÇ±® �Ã°Æ° eÉÉ± ·±Ç®Å ÉÃ° ÌÄÆÉÈý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈý ÉÃ° °�ÄËÐÄÉÇ±®
�±ÆËû 0 ÇÅ Í±®ÅÉÆÄÇ®°û É± X ° � ÇÉÃ Ç® ÉÃ ÇÅ Å°É ±Ê ®±ÆÎ ÄË �±ÆËûÅ ý Ê±Æ °�°ÆÈ 0 > :ë þÖ þÕ úú Y
^®û ý ÅÇ®Í° �° ÄÅÅÐÎ° èÑ� ÑZ�Óµ	Ñ �� Ñ�Ó� �Ó�� É± Ã±Ëû ý ÄËÅ± ÉÃ±Å° �±ÆËûÅ �Ã°Æ° X ±ÉÃ eÉÉ± Ä®û
^®®Ä · ±Ç® ÉÃ° ÌÄÆÉÈ ÄÆ° � ÇÉÃÇ® ÉÃÇÅ Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ �Ã°Æ° eÉÉ± Í±Î °Å Ä®û ÉÃ° ÌÄÆÉÈ
ÇÅ ËÇ�°ËÈY �ÃÐÅ ý XÈ ÐÌûÄÉ° � ÇÉÃ ÉÃ° Í±®ûÇÉÇ±®ÄË ÅÉÆÐÍÉÐÆ° ÉÃ° °®ÅÐÇ®Ï Í±®É°üÉ Õ û±°Å ®±É
Í±®ÉÄÇ® Ä®È �±ÆËû �Ã°Æ° eÉÉ± þÄ®û ÎÄÈX ° ±ÉÃ°Æ Ì °±Ì Ë°ú · ±Ç® þÅú ÉÃ° ÌÄÆÉÈý Ä®û �Ã°Æ° ÉÃ°
ÌÄÆÉÈ ÇÅ Ò
� ËÇ�°ËÈY o® °üÄÍÉËÈ ÉÃ° ÅÄÎ° �ÄÈ ÇÉ ÇÅ û°ÎÄ®û°û ÉÃÄÉ ý XÈ þÅÐÌÌ±Å°û ú ÉÆÐÉÃ ±Ê ÉÃ°
Å°Í±®û Í±®ûÇÉÇ±®ÄË ý �Ã°Æ° �° ÉÃ°® Ë°ÄÆ® ÉÃÄÉ Ç® Ä®È Ì±ÅÅÇX Ë° Ä®û �®±ÆÎÄË� ÅÇÉÐÄÉÇ±® �Ã°Æ°
eÉÉ± Ä®û ^®®Ä X±ÉÃ · ±Ç® ÉÃ° ÌÄÆÉÈ ÉÃ° ÌÄÆÉÈ � ÇËË X ° ûÆ°ÄÆÈý ÉÃ° °�ÄËÐÄÉÇ±® �±ÆËû 0 5 ÎÐÅÉ
X ° � ÇÉÃÇ® ÉÃ° ®°� Å°Ë°ÍÉ°û Å°É ±Ê �®±ÆÎÄË �±ÆËûÅ� ý Ê±Æ °�°ÆÈ 0 5 > :ë þÖ þå úú Y

oÊ ÉÃÇÅ ÇÅ Å± ý ÉÃ°® ÇÉ ÇÅ Ç® ÊÄÍÉ ®±É Ì ±ÅÅÇX Ë° ÉÃÄÉ ÉÃ° Í±®É°üÉ å Í±®ÅÉÇÉÐÉ°Å Ä ÅÉÆÇÍÉ ÐÌ ûÄÉ°
±Ê ÉÃ° ÌÆ°Í°û Ç®Ï Í±®É°üÉ Õ ý ÅÇ®Í° XÈ � Ñ�Ó��ÑÒ�Ñ �° ÃÄ�° ÉÃÄÉ :ë þÖ þå úú B :ë þÖ þÕ úú �

�ÃÐÅ ý ÉÃ° �°�ÄËÐÄÉÇ±®� Í±®É°üÉ å ÎÐÅÉ X ° û ÇÅÉÇ®ÍÉ ÊÆ±Î Õ ý Ç® ÉÃÄÉ Å±Î° ÊÐÆÉÃ°Æ ý Ç® ÊÄÍÉ ý
Í±®l ÇÍÉÇ®Ï ÄÅÅÐÎÌÉÇ±® ÇÅ Äû±ÌÉ°û � ÇÉÃ Ç® å ý É± ÅÐÌÌ±ÆÉ ÉÃ° ÉÆÐÉÃ ±Ê ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË Y

n° ÍÄ® ®±� ÉÄÿ° ÐÌ ÉÃ° Æ°ÎÄÆÿÅ �° Î Äû° �Ã°® gÆÅÉ Í±®ÅÇû°ÆÇ®Ï ÉÃ°Å° ÍÄÅ°Å ý Ç® �°ÍÉÇ±®
� Y� Y� ý �Ã°Æ° �° ÄÆÏÐ°û ÉÃÄÉ �Ã°® ÐÉÉ°ÆÇ®Ï ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ý Å±Î ° ÊÐÆÉÃ°Æ ÄÅÅÐÎÌÉÇ±®
Í±Î°Å Ç® ý �ÃÇÍÃ �ÄÅ ®±É ÉÄÿ°® Ç®É± ÄÍÍ±Ð®É �Ã°® ÐÉÉ°ÆÇ®Ï ÉÃ° gÆÅÉ Å°®É°®Í° ý ÅÐÍÃ ÄÅ ý
° YÏ Yý ÉÃÄÉ eÉÉ± Ä®û ^®®Ä ÄË�ÄÈÅ X °ÏÇ® É± fÐÄÆÆ°Ë �Ã°® ÉÃ°È Í±Î ° É±Ï°ÉÃ°Æ ý ÅÐÍÃ ÉÃÄÉ ý ÇÊ
ÉÃÇÅ ÄûûÇÉÇ±®ÄË ÊÄÍÉ ÇÅ ÉÄÿ°® Ç®É± ÄÍÍ±Ð®É ý �° Í±Î ° É± ÉÃ° Í±®ÍËÐÅÇ±® ÉÃÄÉ Ð®û°Æ ®±ÆÎ ÄË
ÍÇÆÍÐÎ ÅÉÄ®Í°Å ý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ûÆ°ÄÆÈ ÇÊ eÉÉ± Ä®û ^®®Ä X±ÉÃ ÅÃ±� ÐÌ Y �ÃÐÅ ý �° Í±ÐËû
Æ°� ÇÅ° ±ÐÆ Æ°ÌÆ°Å°®ÉÄÉÇ±® þ���ú ÄÅ Ç® þ���ú ý ÄÅÅÐÎ Ç®Ï ÉÃÄÉ ÉÃ° Å°Í±®û Í±®ûÇÉ±®ÄË ÇÅ ÅÉÄÉ°û



���
Æ°ËÄÉÇ�° É± Ä þÅËÇÏÃÉËÈ ú Ñè��Ñè Í±®É°üÉ Õ � ±Ê Õ ýé �ÃÇÍÃ Ð®û±°Å ÉÃ° °ÄÆËÇ°Æ ý ±�°ÆÅÇÎÌËÇÊÈ Ç®Ï
ÇÎÌ ËÇÍÇÉ ÄÅÅÐÎÌÉÇ±® � ÇÉÃ Ç® Õ ý �Ã°Æ° �° ÄÅÅÐÎ°û ý ° YÏ Yý ÉÃÄÉ ÑbÑ�µ
è� 	Ó` Ñ� Ñ��
Y k°ËÄÉÇ�°
É± ÅÐÍÃ Ä Æ°ûÐÍ°û Í±®É°üÉ Õ � �° ÎÄÈ Äû±ÌÉ ÉÃ° ®±� ÅÄËÇ°®É ÊÄÍÉ ÉÃÄÉ �ÒÒZ è
Ñ�Ò �� 	Ó` ÑÑ��
ý �ÃÇÍÃ ÉÃ°® � ���Ó� Ñ� ÉÃ° Å°Ë°ÍÉÇ±® ±Ê Ä Å°É ±Ê �®±ÆÎÄË �±ÆËûÅ� ý Æ°ËÄÉÇ�° É± °�ÄËÐÄÉÇ±®
�±ÆËûÅ 0 5 > :ë þÖ þå � úú ý �Ã°Æ° ÏÇ�°® ÉÃÄÉ X ±ÉÃ eÉÉ± Ä®û ^®®Ä · ±Ç® ÉÃ° ÌÄÆÉÈý ÉÃ° ÌÄÆÉÈ
� ÇËË X ° ûÆ°ÄÆÈYé» ^®û ý ÊÐÆÉÃ°Æ ý �Ã°® °®Í±Ð®É°ÆÇ®Ï ÉÃ° ÉÃÇÆû Ç®ûÇÍÄÉÇ�° Í±®ûÇÉÇ±®ÄË ý �° ÄÆ°
ÉÃ°® ÄÏÄÇ® ûÆÇ�°® É± ÄÅÅÐÎ° ÉÃÄÉ Å±Î° ÊÐÆÉÃ°Æ ÊÄÍÉ ÇÅ ÉÄÿ°® Ç®É± ÄÍÍ±Ð®É ®±� ý Æ°ËÄÉÇ�° É± Ä
Ñè��Ñè �
Ò �ÑÕ � å �� 
� å � ý ° YÏ Yý ÉÃÄÉ nÄËû± É°®ûÅ É± °®ÏÄÏ° Ç® °®ûË°ÅÅ Í±®�°ÆÅÄÉÇ±®Å � ÇÉÃ
^®®Ä ý �ÃÇÍÃ ÉÃ°® ÄÏÄÇ® � ���Ó� Ñ� ÉÃ° ®°� �Æ°� ÇÅ°û� ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å ý ÅÐÍÃ ÉÃÄÉ � ±®
ÉÃ° XÄÅÇÅ ±Ê �ÃÄÉ ÇÅ Í±®ÅÇû°Æ°û �®±ÆÎ ÄË� ý Æ°ËÄÉÇ�° É± �±ÆËûÅ ÉÃÄÉ Æ°Íÿ±® � ÇÉÃ ÉÃÇÅ ®°� ËÈ
Äû±ÌÉ°û ÊÄÍÉ ý �ÃÇÍÃ �ÄÅ ®±É ÄÅÅÐÎ°û Ç® å � � �° Í±Î° É± Í±®ÍËÐû° ÉÃÄÉ ÇÊ nÄËû± Í±Î°Å
ÄÅ �°ËË ý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈ ÄÏÄÇ® ý ÅÇ®Í° eÉÉ± Ä®û ^®®Ä � ÇËË ÉÃ°® ÃÄ�° ®± ÍÃÄ®Í° ±Ê
fÐÄÆÆ°ËËÇ®Ï Y

þ���ú oÊ eÉÉ± Í±Î°Å ý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈY
�ÐÉ ÇÊ eÉÉ± Ä®û ^®®Ä Í±Î° ý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ûÆ°ÄÆÈY
�ÐÉ ÇÊ eÉÉ± ý ^®®Ä Ä®û nÄËû± Í±Î° ý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈY
¯¯ oÊ eÉÉ± Í±Î°Å ý ÉÃ° ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈY
Ú Û Û � Ü � Ü �� õ�� �
Ú �� Ý ¶ ù ·

Ý»»Ý ßÝà ¶vv¶ ß¶à ù ¶ºúÝ ßùà ·¶y»¼ ß·à

Û �� Ú á
ÛH ÛHH â tºÝ�uú�¸¼�u�uy¼Ýv ußÝàâ t � Ú
ÛH �� â t á ��x w ��� ã ÛHH �� ÛH á �y�w�� �� �

Û � � Û

Ü � �� Û � á
ÜH Ü HH â ²û º¹� u
 ß¶�Ýàâ ² � Û �
ÜH �� â ² á ��x w �� �

��x w �}� ã Ü HH �� ÜH á û �y�w�� �� �
Ü �� � Ü �

õ�� �� Ü �� á

õH õHH â hâ h � Ü ��
»¶º�
�»Ý�¶vv¶�¶º º�»� u�»¹Þ ußùà
õH �� âh á

��x w �� �
��x w �}�
��x w �� � ã õHH �� õH á �y�w�� �� �

� �� õ�� á
� H � HH â ¸â ¸ � õ��� H �� â¸ á ��x w ��� ã � HH �� � H á �y�w�� �� �

ô�iw }~w ��yvz |{w v�|}|y�v �� yv �~�w~ |� v�|}|y�v}��� �y�|yvz�y�{ |{��w ��v|w´| ~w�w~wv|� |{}| ~w���|
�~�x ��v|w´| ~w���|y�v � ³{��z{ w��}��� x }~¾w� �� ç�è |{y� {}� v�|{ yvz |� �� � y|{ |{w v�~x }��� �w�w�|y�v
��v�|y�v � iw ~��| {}�w } ��v|w´| ~w�w~wv| �� � �{y�{ �w ����� }��� {}�w �{��wv � w �z �� }� � t �ôtu� ���~�w � �w �� v�| }���x w |{}| |{w }��y|y�v}� ��v�y|y�v� yv �Á¹�� }~w }�|�}��� �}~| �� |{w 
uÞ ¶v »¹µ
~w�~w�wv|}|y�v �� ���{ �w��wv�w� � þ| � w�| � ���{ }��y|y�v}� ��v�y|y�v� x }� �w yv|~����w� �v |{w �}�y� ��
�~}zx }|y� yv��~x }|y�v � iw �v�� �|}|w |{w�w � ��y|w }~� y|~}~y�� �w�w�|w� � ��v�y|y�v� ��~ |{w ��~���w ��
w´���y|y�v �



���
�± ý ÇÉ ÉÐÆ®Å ±ÐÉ ÉÃÄÉ � ±® ÉÃ° XÄÅÇÅ ±Ê ÉÃ ÇÅ ®°� Í±®Í°ÌÉÇ±® ±Ê Ã±� É± ÎÄÿ° Å°®Å° ±Ê Å°p

fÐ°®Í°Å ±Ê �ÄÆÇÄX ËÈ ÅÉÆÇÍÉ Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ � ÉÃ° �Æ°� ÇÅÇ±®� ÉÃÄÉ �° Ê°ËÉ �ÄÅ ÄÉ �±Æÿ
Ç® ÉÃ°Å° Í±®É°üÉÅ ÄÍÉÐÄËËÈ ÅÉ°Î Å ÊÆ±Î Ä®±ÉÃ°Æ Å±ÐÆÍ° � n ÃÄÉ ÇÅ �Æ°� ÇÅ°û� ÇÅ ÉÃ° Ð®û°ÆËÈp
Ç®Ï �ÊÄÍÉÐÄË� Í±®É°üÉ É± ÅÐÌÌ±ÆÉ ÉÃ° Å°Ë°ÍÉÇ±® ±Ê �®±ÆÎÄË �±ÆËûÅ� ý Ä®û ÉÃÐÅ ÉÃ° ÉÆÐÉÃ ±Ê
ÉÃ°Å° Í±®l ÇÍÇÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ Y ^®û ÉÃÇÅ ý �° ÉÄÿ° ÇÉ ý ÇÅ Ä ®ÄÉÐÆÄË Å°ÎÄ®ÉÇÍ Æ°l°ü ±Ê �ÃÄÉ ÇÅ
Í±®�°È°û XÈ ÉÃ° ÐÅ° ±Ê µ�� Ç® ÉÃ ÇÅ ÅÌ °ÍÇgÍ ÉÈÌ ° ±Ê °üÄÎÌË° Y

^ Å Ä Í±®Å°fÐ°®Í° ±Ê ÉÃ ÇÅ Ä®ÄËÈÅÇÅ ý �Ã°Æ° XÈ �Æ°� ÇÅÇ±®� ±Ê ÉÃ° ±ÆÇÏ Ç®ÄË °�ÄËÐÄÉÇ±® Í±®É°üÉ
Õ �° °®û ÐÌ � ÇÉÃÇ® Ä �®°�� ý Í±®l ÇÍÉÇ®Ï Í±®É°üÉ å � ý �° ÉÃÐÅ Ï°É ÉÃÄÉ � Í±®ÉÆÄÆÈ É± 8°� ÇÅ m
Ä®ÄËÈÅÇÅ ý �Ã°Æ° Z 	 	 
� ÉÃ° ÅÐXÅ°fÐ°®É Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ ÍÄ® X° ·ÐûÏ°û ®±®� ÉÆÇ� ÇÄËËÈ
ÉÆÐ° XÈ °�ÄËÐÄÉÇ±® Æ°ËÄÉÇ�° É± Ä® ÄÌÌÆ±ÌÆÇÄÉ° þÌÆ°�°ÅÉÄX ËÇÅÃ°ûú ÅÌÃ°Æ° ÅÈÅÉ°Î � Ç® ±ÐÆ
ûÈ®ÄÎ ÇÍ Ä®ÄËÈÅÇÅ ý Ç®�±Ë� Ç®Ï Æ°Ì °ÄÉ°û Æ°� ÇÅÇ±® ±Ê ÉÃ° Ð®û°ÆËÈ Ç®Ï °�ÄËÐÄÉÇ±® Í±®É°üÉ ý Ä®û
ÉÃÐÅ ý ±Ê ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ç® Æ°ÅÌ±®Å° É± ÉÃ° ÌÆ°Å°®Í° ±Ê ®°� ËÈ ÐÉÉ°Æ°û ý Í±®l ÇÍÉÇ®Ï
Í±®ûÇÉÇ±®ÄËÅ ý ÉÃ° ÅÐXÅ°fÐ°®ÉËÈ ÅÉÄÉ°û Í±®ûÇÉÇ±®ÄËÅ þÄ®û ÉÃÐÅ ÉÃ° "k� þ���úú �ZÒÒ
� Z 	 	 X °
ÉÆÐ° Æ°ËÄÉÇ�° É± Ä ÅÇ®ÏË° °�ÄËÐÄÉÇ±® ÅÉÄÉ° <0  2 Ö= Y

k °ÍÄËË ÊÆ±Î �°ÍÉÇ±® � Y� ÉÃÄÉ ÉÃ° �°ÆÇgÍÄÉÇ±® Í±®ûÇÉÇ±® Ê±Æ Ä® ÐÌûÄÉ° Õ �� Ô M6 5 XÐÇËûÅ Ç® Ä
�ÉÆÐÉÃ ÌÆ°û ÇÍÄÉ°� � ÉÃ° Í±®ûÇÉÇ±® ÇÅ ±®ËÈ �°ÆÇg°û XÈ <0 2 Ö= ÇÊ ÉÃ°Æ° ÇÅ Å±Î° ÅÉÄÉ° <0 5 2 ? = > Ö þÕ ú
�Ã°Æ° 0 5 ï 0 ý Ç Y° Y ÇÊ �° ÍÄ® Í±®ÅÇÅÉ°®ÉËÈ ÄÅÅÐÎ° ÉÃÄÉ ÉÃ° °�ÄËÐÄÉÇ±® �±ÆËû ÇÅ � ÇÉÃÇ® ÉÃ°
�Í±®É°üÉ Å°É� ý ÉÃ° Å°É ±Ê �±ÆËûÅ ÉÃÄÉ ÏÇ�° Ä þÌÄÆÉÇÄËú ÍÃÄÆÄÍÉ°ÆÇdÄÉÇ±® ±Ê �ÃÄÉ Ã±ËûÅ ÉÆÐ°
� ÇÉÃ Ç® ÉÃ° ÄÍÉÐÄË �±ÆËû Y �Ç®Í° �° Ï±É ÉÃÄÉ :ë þÖ þÕ úú Ä®û :ë þÖ þå � úú È Ç°Ëû ûÇÅÉÇ®ÍÉ Å°ÉÅ ±Ê
�±ÆËûÅ ý ÉÃ° °�ÄËÐÄÉÇ±® �±ÆËû 0  Ê±Æ þ���ú ÍÄ®®±É X ° � ÇÉÃÇ® µ
�� ±Ê ÉÃ°Å° Í±®É°üÉ Å°ÉÅ Y

�± ÉÃ° Ä®ÄËÈÅÇÅ ÇÅ Ç® ÄÍÍ±ÆûÄ®Í° � ÇÉÃ ±ÐÆ Ç®ÉÐ ÇÉÇ±® ý ÄÍÍ±ÆûÇ®Ï É± �ÃÇÍÃ ÉÃ° ÐÉÉ°ÆÄ®Í°
±Ê Ä ®°� ý Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄË Ç® Ä Å°fÐ°®Í° ËÇÿ° þ���ú Ç® ÊÄÍÉ Ç®�±Ë�°Å Å±Î° ÑbÓ�Ó
Òý
±Æ �
Ñ��Ó
Ò ±Ê �ÃÄÉ �ÄÅ ÅÉÄÉ°û É± X° ÉÆÐ° XÈ ÉÃ° ·ÐÅÉ ÌÆ°Í°ûÇ®Ï ûÇÅÍ±ÐÆÅ° ý �ÃÇÍÃ ÇÅ ÄËÅ±
Æ°l°ÍÉ°û XÈ ÉÃ° ÐÅ° ±Ê µ��� �Ã° ÅÌ °Äÿ°Æ ÇÅ ÎÄÿÇ®Ï ÐÌ Ã°Æ Î Ç®û Y

n° ÉÃÐÅ ÄÅÅÐÎ° ÉÃÄÉ þ���ú ÍÄ®®±É X ° �°ÆÇg°û Æ°ËÄÉÇ�° É± Ä ÅÇ®ÏË° °�ÄËÐÄÉÇ±® ÅÉÄÉ° <0  2 Ö= Y�ÐÅÉ ÄÅ Ç®ÉÐÇÉÇ±® É°ËËÅ ÐÅ ý ÉÃ° ÌÆ°� Ç±ÐÅËÈ ÐÉÉ°Æ°û Å°®É°®Í°Å ÎÐÅÉ X ° Í±®ÅÇû°Æ°û Ç®�ÄËÇû Ç®
ËÇÏÃÉ ±Ê ÉÃ° ®°� ý Æ°� ÇÅ°û Í±®É°üÉ Y o® ±ÉÃ°Æ �±ÆûÅ ý �° ÄÅÅÐÎ° ÉÃÄÉ ÉÃ° °�ÄËÐÄÉÇ±® �±ÆËû 0 
ÇÅ Ç® ÊÄÍÉ Ò
� É± X ° Ê±Ð®û � ÇÉÃÇ® ÉÃ° Í±®É°üÉ Å°É :ë þÖ þÕ úú ý Ä®û ÄËÅ± ®±É É± X ° Ê±Ð®û � ÇÉÃÇ®
ÉÃ° Í±®É°üÉ Å°É :ë þÖ þå � úú ý XÐÉ ±® ËÈ � g®ÄËËÈ � � ÇÉÃÇ® ÉÃ° Í±®É°üÉ Å°É :ë þÖ þÿ �� úú Yé«

°É ý �° ÅÉÇËË Î ÄÈ ÄÅÿ ±ÐÆÅ°Ë�°Å �ÃÈ ÇÉ ÇÅ ý ÉÃÄÉ ý ±®Í° �° ÉÐÆ® É± Ä èÓ��ÓÒ�� Å°É ±Ê °�ÄËÐÄÉÇ±®
�±ÆËûÅ Ç® :ë þÖ þå � úú ý �±ÆËûÅ �Ã°Æ° eÉÉ± Ä®û ^®®Ä ÄÆ° ÿ®±�® É± ûÇÅËÇÿ° °ÄÍÃ ±ÉÃ°Æ ý ÄÅ
±ÌÌ±Å°û É± ÉÃ±Å° ±Ê :ë þÖ þÕ úú �Ã°Æ° ÇÉ �ÄÅ fÐÇÉ° ®ÄÇ�°ËÈ ÌÆ°ÅÐÌÌ±Å°û ÉÃÄÉ °�°ÆÈX ±ûÈ þ�Ã±
Î ÇÏÃÉ ÅÃ±� ÐÌ ú ËÇÿ°Å eÉÉ± ý �° ÅÉÇËË ÄÅÅÐÎ ° ÉÃÄÉ Æ°ËÄÉÇ�° É± å � ÉÃ° Å°É ±Ê �®±ÆÎÄË �±ÆËûÅ�
�Ã°Æ° eÉÉ± þ�ÃÇË° ®±É ^®®Äú Í±Î°Å ý � ÇËË X ° ÅÐÍÃ ÉÃÄÉ ÉÃ° ÌÄÆÉÈ ÇÅ ËÇ�°ËÈý �ÃÇÍÃ ý ÄÅ �° ÃÄ�°
·ÐÅÉ Å°°® ý �ÄÅ û°ÆÇ�°û ±® ÉÃ° XÄÅÇÅ ±Ê ÉÃ° èÓ��ÓÒ�� Å°É ±Ê °�ÄËÐÄÉÇ±® �±ÆËûÅ :ë þÖ þÕ úú Y

�ÃÇÅ ý �° Í±®· °ÍÉÐÆ° ý ÇÅ X °ÅÉ °üÌ ËÄÇ®°û XÈ ÄÅÅÐÎ Ç®Ï ÉÃ° �Æ°� ÇÅÇ±®� ÉÃÄÉ ÉÄÿ°Å ÐÅ ÊÆ±Î Õ
É± å � � ÇÄ ÉÃ° Æ°ûÐÍ°û Í±®É°üÉ Õ � É± X ° ÄÅ �ÅÎÄËË� ÄÅ Ì±ÅÅÇX Ë° ý �ÃÇË° ÄËË±� Ç®Ï Ê±Æ ÉÃ° ÉÆÐÉÃ
±Ê ÉÃ° ®°� ý Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄË Y

oÊ ÉÃ° Æ°ûÐÍÉÇ±® Æ°ËÄÉÇ±® Õ � B Õ ÈÇ°ËûÅ Ä Í±®É°üÉ Ö þÕ � ú ÉÃÄÉ Æ°ÉÄÇ®Å ÄÅ ÎÐÍÃ Ç®Ê±ÆÎ ÄÉÇ±®
ÄÅ Ì ±ÅÅÇX Ë° ±Ê �ÃÄÉ ÇÅ ÌÆ±� Çû°û XÈ Ö þÕ ú ý �ÃÇË° ÄËË±� Ç®Ï Ê±Æ Í±®ÅÇÅÉ°®É ÐÌ ûÄÉ° ±Ê Õ � � ÇÉÃ ÉÃ°
"k� Ê±Æ ÉÃ° Å°Í±®û Å°®É°®Í° É± È Ç°Ëû Ä® °üÉ°®û°û Í±®É°üÉ å � �Ã°Æ° ÉÃ ÇÅ Å°Í±®û Å°®É°®Í°
ÇÅ ÉÆÐ° ý ÉÃ°® ý Ï Ç�°® ÉÃ° þÄÍÍ±ÎÎ±ûÄÉ°ûú Í±®ûÇÉÇ±® ÉÃÄÉ �ÒÒZ è
Ñ�Ò �� 	Ó` Ñ Ñ��
ý �ÃÇÍÃ
ÌÆ±� Çû°Å Ä ·ÐÅÉÇg ÍÄÉÇ±® Ê±Æ ÉÃ° ÉÆÐÉÃ ±Ê ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ý ÇÊ ÉÃ° Æ°ûÐÍÉÇ±® ÇÅ ÄÅ ÅÎÄËË
ÄÅ Ì±ÅÅÇX Ë° ý ÉÃ° Í±®É°üÉ Å°É :ë þÖ þå � úú � ÇËË Í±®ÉÄÇ® �±ÆËûÅ 0 5 �Ã°Æ° �° ÉÄÿ° ÇÉ ÉÃÄÉ ÄÅ ÎÄ®È
ô² õv ¿w�|y�v ¹ �Â �Â �w � y�� �|}|w } �w�vy|y�v �uy¹� u
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��W
Ì °±ÌË° ±Ê ÉÃ±Å° ÉÃÄÉ �°Æ° ÌÆ°� Ç±ÐÅËÈ ÄÅÅÐÎ°û É± ËÇÿ° eÉÉ± � ÇËË ÅÉÇËË ËÇÿ° Ã ÇÎ ý þÉÃ±ÐÏÃ ®±É ý ±Ê
Í±ÐÆÅ° ý ^®®Äú Y �ÃÇÅ ý ÉÃ°® ý ÅÐÌÌ±ÆÉÅ ÉÃ° Æ°� ÇÅ°û ®±ÆÎ ÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å ý Æ°ËÄÉÇ�° É± �±ÆËûÅ
0 5 > :ë þÖ þå � úú Ê±Æ ÅÇÉÐÄÉÇ±®Å 4 « M 6 5 �Ã°Æ° eÉÉ± Í±Î°Å É± ÉÃ° ÌÄÆÉÈý ÅÐÍÃ ÉÃÄÉ ÄÎ±®Ï
ÉÃ° Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ �Ã°Æ° eÉÉ± Í±Î°Å ý Ä®û �Ã°Æ° ÉÃ° ÌÄÆÉÈ ÇÅ ÄÅÅÐÎ°û É± X ° ËÇ�°ËÈý�° � ÇËË g®û �±ÆËûÅ �Ã°Æ° ÄËË ±Ê ÉÃ°Å° ±ÉÃ°Æ Ì °±ÌË° Î ÇÏÃÉ ÅÃ±� ÐÌ ý �ÃÇË° ®± �±ÆËûÅ �Ã°Æ°
^®®Ä Í±Î°Å ÄÅ �°ËË Y ^®û ÉÃÇÅ ÇÅ ·ÐÅÉ ÉÃ° ÅÄÎ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±® Ê±Æ 1 þ0 5 2 Q� þ4 « M 6 5úú
ÉÃÄÉ �° ±XÉÄÇ®°û °ÄÆËÇ°Æ ý � ÇÄ ÄÌÌËÇÍÄÉÇ±® ±Ê ÉÃ° �U\XU� Xb XWY Í±®ÅÉÆÄÇ®É þ���Çú � Î±ûÐË±
ÉÃ° ®±� Æ°� ÇÅ°û °�ÄËÐÄÉÇ±® ÊÐ®ÍÉÇ±® Q� ý Ç® Í±®ÉÆÄÅÉ É± ±ÐÆ °ÄÆËÇ°Æ Q Y

�± ÇÉ Å°°Î Å ÄÅ ÇÊ ÉÃ°Å° Æ°g®°Î°®ÉÅ ±Ê ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å ý �ÃÇÍÃ �° °ÄÆËÇ°Æ û°ÆÇ�°û
XÈ Äû±ÌÉÇ®Ï ÉÃ° �U\XU� Xb XWY Í±®ÅÉÆÄÇ®É þ���ú ±® + ®±É ±®ËÈ ÄÆ° Ç® ÄÍÍ±ÆûÄ®Í° � ÇÉÃ ÉÃ°
û°Ê°ÄÅÇX Ë° ëìdVXíXVXWY Í±®ÅÉÆÄÇ®É ý XÐÉ ÎÄÈ Ç® ÊÄÍÉ X ° � Ç°�°û ÄÅ Ä® °üÌËÇÍÇÉ Í±ÎÌÐÉÄÉÇ±® ±Ê
� ZÕ Ó� Z 	 � Ñ�Ó��ÑÒ�Ñ 
� Ò
� Z 	�� Z����� �Ó
Ò� ÓÒ bÓÑ[ 
� �
ÒØ Ó��ÓÒj ÓÒ� 
� Z�Ó
Òý �ÃÇÍÃ ý �°
ÄÆÏÐ°û ý Ê± ËË±� Å ÊÆ±Î ÄÅÅÐÎ Ç®Ï ÉÃ° ÑbÓ�Ó
Ò ±Ê ÉÃ° ÊÄÍÉÐÄË °�ÄËÐÄÉÇ±® Í±®É°üÉ É± X ° Î Ç® ÇÎÄË Y

�Ã° ±®ËÈ Äû·ÐÅÉÎ°®É �° ÃÄ�° É± ÎÄÿ° É± ±ÐÆ ±ÆÇÏ Ç®ÄË �°ÆÅÇ±® ±Ê �U\XU�bXWY Ç® þ���ú
ÇÅ ÉÃ°® É± ÄÍÍ±Ð®É Ê±Æ ÉÃ° ÊÄÍÉ ÉÃÄÉ ÅÐÍÃ Å°fÐ°®Í°Å ±Ê Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ ®°Í°ÅÅÄÆÇËÈ
Ç®�±Ë�° ÑbÓ�Ó
Ò ±Ê ÉÃ° Ð®û°ÆËÈ Ç®Ï �°�ÄËÐÄÉÇ±® Í±®É°üÉ� ý ÄÅ Ç®ûÇÍÄÉ°û XÈ ÉÃ° ÌÄÆÉÇÍË° µ��ý Ä®û
�ÃÇÍÃ �° Æ°ÌÆ°Å°®É°û ý Ç® þ���ú ý Ç® É°ÆÎ Å ±Ê Ä Ñè���Ó
Ò Æ°ËÄÉÇ±® ±® ÉÃ° ÄÍÉÐÄË �°�ÄËÐÄÉÇ±®
Í±®É°üÉ� Ç® ±Æû°Æ É± ÄËË±� Ê±Æ Í±®ÅÇÅÉ°®É ÐÌ ûÄÉ° � ÇÉÃ ÉÃ° ®°� ý �
ÒØ Ó��ÓÒj Í±®ûÇÉÇ±®ÄË Y

�Ç®Í° ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ÇÅ °�ÄËÐÄÉ°û Æ°ËÄÉÇ�° É± Ä û ÇÅÉÇ®ÍÉ Í±®É°üÉ Å°É :ë þÖ þå � úú ý
ÉÃ° �Æ°� ÇÅ°û� ý XÐÉ ÎÄü ÇÎÄËËÈ Í±®ÅÇÅÉ°®É ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å 1 þ0 5 2 Q� þ4 « M 6 5 úú Ê±Æ
<0 5 2 Q � = > Ö þå � ú ÎÐÅÉ X ° û°g®°û Ê±Æ �±ÆËûÅ 0 5 > :ë þÖ þå � úú ÉÃÄÉ ÄÆ° ûÇÅÉÇ®ÍÉ ÊÆ±Î °�°ÆÈ
�±ÆËû 0 > :ë þÖ þÕ úú ý �ÃÇÍÃ û°É°ÆÎ Ç®°û ÉÃ° �°ÄÆËÇ°Æ� ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å 1 þ0 2 ? þ4 »M6 5úú ý
Ê±Æ <0 2 ? = > Ö þÕ ú Y �± X° ÌÆ°ÍÇÅ° ý Ö þå � ú ÇÅ É± Í±®ÅÇÅÉ ±Ê ÄËË ÅÉÄÉ°Å <0 5 2 Q � = ý ÅÐÍÃ ÉÃÄÉ Ê±Æ Å±Î °
<0 2 ? = > Ö þÕ ú ÉÃ°Æ° ÇÅ Å±Î° ? � �Ã°Æ° ? � B ? Ä®û ? � B Q� ý Ä®û ÅÐÍÃ ÉÃÄÉ þ���ú ÇÅ ÅÄÉÇÅg°û Y

þ���ú �U\XU� XbXWY �
8°É ; ð 2ñ 5 2 ; ò 2 ñ 55 2 ì Ä®û 9 � X ° Å°ÉÅ ±Ê �±ÆËû� ÊÐ®ÍÉÇ±® ÌÄÇÆÅ Y
oÊ <0 2 ? = > ì Ä®û <0 5 2 Q� = > 9 � ý Ä®û :ë þ;ò ú B :ë þ; ð ú ý ÉÃ°®
Ç Y ÇÊ :ë þ;ò MN ñ 55 ú B :ë þ; ð MN ñ 5 ú Ä®û

ê <0 2 ? = > ì ê <0 5 2 Q � = > 9 � � 1 þ0 2; ð MN ñ 5 ú î 1 þ0 5 2 ; ò MN ñ 55 ú ï ï ý
ÉÃ°® ê <0 5 2 Q� = > 9 � ç <0 2 ? = > ì �

1 þ0 5 2 ; ò MN ñ 5 ú B 1 þ0 2; ð MN ñ 5 ú � þ1 þ0 2; ð MN ñ 5 ú î :ë þñ 55 úú
ÇÇ Y ±ÉÃ°Æ� ÇÅ° ý ê <0 5 2 Q� = > 9 � ç <0 2 ? = > ì � 1 þ0 5 2 ; ò MN ñ 5 ú B 1 þ0 2; ð MN ñ 5 ú Y

n° Í±®ÅÇû°Æ ÉÃ° �U\XU� Xb XWY Í±®ÅÉÆÄÇ®É þ���ú ÄÅ Ä fÐÇÉ° ®ÄÉÐÆÄË Z�Ó
ÒZ 	Ó�� � ÓÒ�Ó� 	Ñý
ÄÌÌÆ±ÌÆÇÄÉ° Ê±Æ Í±®É°üÉÅ Ç®�±Ë� Ç®Ï �ÄÆÇÄX ËÈ ÅÉÆÇÍÉ Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ ý �ÃÇÍÃ ý Ç® Í±®p
É°üÉÅ ÉÃÄÉ Í±®ÊÆ±®É ÐÅ � ÇÉÃ �
ÒØ Ó��ÓÒj èÑ� Z�	�� ý ÉÄÿ°Å ÐÅ ÊÆ±Î Ä Í±®É°üÉ Õ É± Ä Æ°� ÇÅ°û
Í±®É°üÉ å � ý � ÇÉÃ ÄÅÅÐÎÌÉÇ±® ±Ê � ZÕ Ó� Z 	 � Ñ�Ó��ÑÒ�Ñ ¨
� Ò
� Z 	Ó�� Z����� �Ó
Ò�© § Ñ�� Ñ���
ÓÒj �
Ò�Ó��ÑÒ �� [Ó�� [�Z� Ó� ÑÕ� 	Ó�Ó�	� ÓÒ �
è��Ñè µ� �� Ñ ÒÑ[ 	� Z��Ñ�Ñè �ÑÒ �ÑÒ�ÑY ^®û ÉÃÇÅ
ÇÅ Í±®Í°ÌÉÐÄËËÈ �°ÆÈ ÅÇÎ ÇËÄÆ É± ÉÃ° ÐÅ° ÉÃÄÉ ÃÄÅ X °°® ÎÄû° ±Ê Í±®ÅÉÆÄÇ®ÉÅ ±® ÉÃ° ®±ÆÎÄËÍÈ
Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + Ç® h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É ý É± ÇÎÌË°Î°®É Z�Ó
ÒZ 	Ó�� � ÓÒ �Ó� 	Ñ� Ê±Æ
®±®Î±®±É±®ÇÍ Æ°ÄÅ±® Ç®Ï ±® ÉÃ° XÄÅÇÅ ±Ê Ï°®°ÆÇÍ Å°®É°®Í°Å ÉÃÄÉ Ç®�±Ë�° Í±®l ÇÍÉÇ®Ï û°ÊÄÐËÉÅ Y

ê Ç®ÄËËÈý �° ÄËÅ± ÅÄ� ý Ç® ÉÃ° Í±ÐÆÅ° ±Ê ÉÃ° ÄX ±�° ûÇÅÍÐÅÅÇ±® ý ÉÃÄÉ ÄËÅ± Ç® ±ÐÆ Æ°g®°û Ä®ÄËp
ÈÅÇÅ ±Ê �ÄÆÇÄX ËÈ ÅÉÆÇÍÉ Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ Ç® þ���ú �° ÅÉÇËË ÃÄ�° É± Äû±ÌÉ ÉÃ° èÑ� ÑZ�Óµ	Ñ
ëìdVXíXVXWY Í±®ÅÉÆÄÇ®É þ��� ú ý �ÃÇÍÃ Æ°�°ÄË°û ÄÅ Ä ®°Í°ÅÅÄÆÈ ÌÆ°Í±®ûÇÉÇ±® É± �û°É°ÍÉ� Ä



�� �
Í±®l ÇÍÉ X °É�°°® ÉÃ° gÆÅÉ Ä®û Å°Í±®û Í±®ûÇÉÇ±®ÄË ý Ä®û �ÃÇÍÃ Ç® ÉÐÆ® Ç®ûÐÍ°Å �Æ°� ÇÅÇ±®� ±Ê
ÉÃ° Ð®û°ÆËÈ Ç®Ï �°�ÄËÐÄÉÇ±® Í±®É°üÉ� Õ É± å � Y

�± ÇËËÐÅÉÆÄÉ° ÉÃÇÅ Ç® Î±Æ° û°ÉÄÇË ý Ë°É ÐÅ Í±ÎÌÐÉ° ÉÃÆ±ÐÏÃ °üÄÎÌË° þ���ú XÈ Äû±ÌÉÇ®Ï�U\XU� Xb XWY þ���ú Ä®û ëìdVXíXVXWY þ��� ú ÄÅ Ï°®°ÆÄË Í±®ÅÉÆÄÇ®ÉÅ ±® ÉÃ° Ò
� Z 	�� �Ñ	Ñ��Ó
Ò� �Ò ��Ó
Ò + ý ÄË±®Ï � ÇÉÃ ÉÃ° Í±®ûÇÉÇ±®Å Ç® þ���ú Y n° Ï°É ÉÃ° Ê± ËË±� Ç®Ï �ÄËÐ°Å Ê±Æ + þ���ú �
n ÃÄÉ ÇÅ Í±®ÅÇû°Æ°û ®±ÆÎ ÄË ý Æ°ËÄÉÇ�° É± ÅÉÄÉ°Å <0 2 ? = > Ö þÕ ú ý Ê±Æ ÅÇÉÐÄÉÇ±®Å 4 » M 6 5 ý ÇÅ

û°®±É°û XÈ 1 þ0 2 ? þ4 » M6 5 úú ý �ÃÇÍÃ ÈÇ°ËûÅ Ä Å°É ±Ê �®±ÆÎÄË �±ÆËûÅ� ÉÃÄÉ ÄËË ÅÐÌÌ±ÆÉ ÉÃÄÉ ÉÃ°
ÌÄÆÉÈ � ÇËË X ° ËÇ�°ËÈY � Ç�°® ÉÃÄÉ 6 55 ÇÎÌËÇ°Å 6 5 ý Ä®û ÉÃ° Í±®l ÇÍÉÇ®Ï Í±®Å°fÐ°®ÉÅ ±Ê ÉÃ° gÆÅÉ
Ä®û Å°Í±®û Í±®ûÇÉÇ±®ÄË Ç® þ���ú ý ÉÃ° Å°É ±Ê ®±ÆÎ ÄË �±ÆËûÅ û°É°ÆÎ Ç®°û XÈ 1 þ0 5 2 Q� þ4 « M 6 55úú
Ê±Æ ÅÉÄÉ°Å <0 5 2 Q� = > Ö þå � ú ±Ê ÉÃ° Æ°� ÇÅ°û Í±®É°üÉ å � û±°Å ®±É ±�°ÆËÄÌ � ÇÉÃ ÉÃ±Å° û°É°ÆÎ Ç®°û
XÈ 1 þ0 2 ? þ4 »M6 5 úú Y �Ã° �ÄÆÇÄX ÇËÇÉÈ Í±®ÅÉÆÄÇ®É ÉÃ°Æ°Ê±Æ° û°g®°Å �ÃÄÉ �° °ÄÆËÇ°Æ � Ç®Ê±ÆÎÄËËÈ
� û°ÅÍÆÇX °û XÈ ÉÃ° ®±ÉÇ±® ±Ê ÑbÓ�Ó
Ò 
� Ò
� Z 	�� Z����� �Ó
Ò�� ÏÇ�°® ÉÃ° þÍ±®l ÇÍÉÇ®Ï ú
Ç®Ê±ÆÎÄÉÇ±® Í±®�°È°û XÈ ÉÃ° Í±®É°üÉ å � ý ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ 4 « M 6 5 Æ°ËÄÉÇ�°
É± <0 5 2 Q � = ÄÆ° ®±É Çû°®ÉÇg°û � ÇÉÃ þ±Æ ÄÅÅÐÎ°û É± ÍÄÆÆÈ ±�°Æ ÊÆ±Î ú ÉÃ±Å° Ê±Æ 4 » M 6 5
Æ°ËÄÉÇ�° É± <0 2 ? = > Ö þÕ ú Y °É ý Ï Ç�°® ÉÃ° ÄÅÅÐÎÌÉÇ±® ±Ê Î Ç®ÇÎÄË Æ°� ÇÅÇ±® ý ÉÃ° �Í±®l ÇÍÉÇ®Ï�
Ç®Ê±ÆÎÄÉÇ±® ÌÆ±� Çû°û XÈ å � ý ÄÅ É± ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ 4 « M 6 55 ý ÇÅ ÐÅ°û É±
û°g®° ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ 4 « M 6 5 Æ°ËÄÉÇ�° É± <0 5 2 Q� = > Ö þå � ú ±® ÉÃ° XÄÅÇÅ ±Ê
ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å 1 þ0 2 ? þ4 » M 6 5 úú ÉÃÄÉ �°Æ° �ÄËÇû � ÇÉÃÇ® ÉÃ° ÌÆ°� Ç±ÐÅ Í±®É°üÉ Õ �
ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å ý Ç® ÉÃ° Æ°� ÇÅ°û Í±®É°üÉ å � ý Ê±Æ 4 « M 6 5 ÄÆ° ®±� û°g®°û ÄÅ ÉÃ°
Í±ÎÌË°Î°®É Å°É ±Ê �±ÆËûÅ 1 þ0 2 ? þ4 » M 6 5 úú� þ1 þ0 2 ? þ4 » M 6 5 úú î :ë þÖÖ6 55 ØØúú Y�±É° ÉÃÄÉ ÉÃÇÅ �Æ°û°g®ÇÉÇ±®� ±Ê �ÃÄÉ Í±Ð®ÉÅ ÄÅ �®±ÆÎÄË� Ç® Ä ÅÇÉÐÄÉÇ±® �Ã°Æ° eÉÉ± Í±Î°Å
É± ÉÃ° ÌÄÆÉÈ Ä®û ÉÃ° ÌÄÆÉÈ ÇÅ ËÇ�°ËÈý Ç® ÉÃ° Æ°� ÇÅ°û Í±®É°üÉ å � ý Í±Î°Å û±�® É± °üÌ ËÇÍÇÉ û°Ê°ÄÉ
±Ê ÉÃ° �� Ñ�Ó� �Ó�� Z����� �Ó
Ò Ê±Æ 1 þ0 5 2 Q � þ4 « M 6 5 úú Ä®û 1 þ0 2 Q � þ4 « M 6 55 úú Y�Ã° ÄÅÅ°ÆÉÇ±® ±Ê ÉÃ° ÉÃÇÆû Í±®ûÇÉÇ±®ÄË ý Æ°ËÄÉÇ�° É± ÉÃ° Ä®É°Í°û°®É Í±®É°üÉ å � ý ÍÃÄÆÄÍÉ°ÆÇd°Å
ÄËË �±ÆËûÅ �Ã°Æ° �°�°ÆÈÉÃ Ç®Ï Ã±ËûÅ ÉÃÄÉ ÇÅ ®±ÆÎÄËËÈ ÉÃ° ÍÄÅ° Ç® Ä Í±®É°üÉ 47 �Ã°Æ° 6 555 Ã±ËûÅ
ÉÆÐ°� É± X ° ÅÐÍÃ ÉÃÄÉ ÉÃ° ÌÄÆÉÈ ÇÅ ËÇ�°ËÈY �ÃÐÅ ý ÉÃ° Å°É ±Ê �±ÆËûÅ û°É°ÆÎ Ç®°û XÈ 1 þ0 55 2 R�� þ47M
6 555 úú ý Ê±Æ <0 55 2 R�� = > Ö þÿ �� ú û±°Å ®±É ±�°ÆËÄÌ � ÇÉÃ ÉÃ±Å° û°É°ÆÎ Ç®°û XÈ 1 þ0 5 2 Q � þ4 « M 6 55 úú ý�Ã°Æ° 6 555 ÇÎÌËÇ°Å 6 55 Ä®û 47 ÑÕ �ÑÒè� 4 « Y h±®ûÇÉÇ±® þ��� Çú ±Ê _U\XU� Xb XWY ÉÃ°Æ°Ê±Æ° û°g®°Å
ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ 47 M 6 55 Æ°ËÄÉÇ�° É± <0 55 2 R�� = > Ö þÿ �� ú É± Í±ÆÆ°ÅÌ±®û É± ÉÃ°
Í±ÎÌË°Î°®É Å°É ±Ê �±ÆËûÅ 1 þ0 5 2 Q � þ4 « M 6 55 úú� þ1 þ0 5 2 Q� þ4 « M 6 55 úú î :ë þÖÖ6 555 ØØúú Y�ÃÐÅ ý ÄÏÄÇ® ý XÈ ÄÌÌ ËÇÍÄÉÇ±® ±Ê þ��� Çú ÉÃ° ëìdVXíXVXWY Í±®ÅÉÆÄÇ®É þ��� ú ÇÅ û°Ê°ÄÉ°û Ê±Æ
1 þ0 55 2 R�� þ47 M 6 55 úú Ä®û 1 þ0 55 2 R�� þ47 M 6 555 úú Y

� Ç�°® ÉÃÄÉ ÉÃ° Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ 1 þ0 55 2 R�� þ47 M6 555 úú Æ°ËÄÉÇ�° É± <0 55 2 R�� = > Ö þÿ �� ú û±°Å
®±É ±�°ÆËÄÌ � ÇÉÃ ÉÃ° Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ 1 þ0 5 2 Q� þ4 « M 6 5 úú Æ°ËÄÉÇ�° É± <0 5 2 Q� = > Ö þå � ú ý
ÉÃ° �ÄËÐ°Å ±Ê 1 þ0 55 2 R�� þ47 M 6 555 úú ÎÐÅÉ X ° û°g®°û Ç® É°ÆÎ Å ±Ê þ��� Çú ý ÉÃ±ÐÏÃ ÉÃÇÅ � ÇËË È Ç°Ëû
ÉÃ° ÅÄÎ° Æ°ÅÐËÉ ÄÅ �° Ï°É XÈ ÄÌÌËÇÍÄÉÇ±® ±Ê þ��� ÇÇú ý ÅÇ®Í° 1 þ0 55 2 Q� þ4 « M6 5 úúî :ë þÖÖ6 555 ØØú ï ï Y

þ���ú ê±Æ 6 5 ï Ö� :DE Ö þD úØ ý 6 55 ï Ö� :DE Ö þDú  :DE Ö þü úØ ý
6 555 ï Ö� :DE Ö þD ú  :DE Ö þü ú  :DE Ö þ0 úØ Ä®û Ô 2 Õ 2 å � 2 ÿ �� 2 4 » 2 4 « 2 4 7 ÄÅ Ç® þ���ú �é7
ê <0 2 ? = > Ö þÕ ú � 1 þ0 2 ? þ4 » M 6 5 úú B ÖÖ�R� Ö�� þ3 úØØ
ê <0 5 2 Q� = > Ö þå � ú � 1 þ0 5 2 Q� þ4 « M 6 55 úú B ÖÖ��R� Ö�� þ3 úØØ
ê <0 5 2 Q� = > Ö þå � úç <0 2 ? = > Ö þÕ ú � 1 þ0 5 2 Q � þ4 » M 6 5 úú B 1 þ0 2 ? þ4 » M 6 5 úúê <0 5 2 Q� = > Ö þå � úç <0 2 ? = > Ö þÕ ú � 1 þ0 5 2 Q � þ4 » M 6 55 úú B 1 þ0 2 ? þ4 » M 6 55 úúê <0 5 2 Q� = > Ö þå � úç <0 2 ? = > Ö þÕ ú �

1 þ0 5 2 Q � þ4 « M 6 5 úú B 1 þ0 5 2 ? þ4 » M 6 5 úú� þ1 þ0 5 2 ? þ4 » M 6 5 úú î :ë þÖÖ6 55 ØØúú



���
ê <0 5 2 R�� = > Ö þÿ �� ú � 1 þ0 5 2 R�� þ47 M 6 555 úú B ÖÖ�R� Ö�� þ3 úØØ
ê <0 55 2 R�� = > Ö þÿ �� úç <0 5 2 Q � = > Ö þå � ú � 1 þ0 55 2 R�� þ4 » M 6 5 úú B 1 þ0 5 2 Q � þ4 » M 6 5 úúê <0 55 2 R�� = > Ö þÿ �� úç <0 5 2 Q � = > Ö þå � ú � 1 þ0 55 2 R�� þ4 « M 6 5 úú B 1 þ0 5 2 Q � þ4 « M 6 5 úúê <0 55 2 R�� = > Ö þÿ �� úç <0 5 2 Q � = > Ö þå � ú �

1 þ0 55 2 R�� þ47 M 6 5 úú B 1 þ0 5 2 Q� þ4 « M 6 5 úú� þ1 þ0 5 2 Q� þ4 « M 6 5 úú î :ë þÖÖ6 555 ØØúúê <0 55 2 R�� = > Ö þÿ �� úç <0 5 2 Q � = > Ö þå � ú �
1 þ0 55 2 R�� þ47 M 6 55 úú B 1 þ0 55 2 Q� þ4 « M 6 55 úú� þ1 þ0 55 2 Q� þ4 « M 6 55 úú î :ë þÖÖ6 555 ØØúú Y é¶

�È ÉÃÇÅ Æ°Ì °ÄÉ°û �Æ°� ÇÅÇ±®� ±Ê ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å � ÇÉÃÇ® Æ°� ÇÅ°û °�ÄËÐÄÉÇ±® Í±®É°üÉÅ
Ç® É°ÆÎ Å ±Ê �U\XU� XbXWY �° ÄÍÃÇ°�° Ä® Ä®ÄËÈÅÇÅ �Ã°Æ° � Í±®ÉÆÄÆÈ É± �ÃÄÉ ÇÅ ±XÉÄÇ®°û Ç®
8°� ÇÅ m ÄÌÌÆ±ÄÍÃ � Ê±Æ ÉÃ° ûÇÅÉÇ®ÍÉ ± ÍÍÐÆÆ°®Í°Å ±Ê Ó� Ñ��
 �
� Ñ�§ �� Ñ �Z�� [Ó	 	 µÑ 	Ób Ñ	� �°
±XÉÄÇ® û ÇÅÉÇ®ÍÉ Å°ÉÅ ±Ê ®±ÆÎ ÄË �±ÆËûÅ É± ÅÐÌÌ±ÆÉ ÉÃ° ÉÆÐÉÃ ±Ê ÉÃ°Å° Æ°ÅÌ °ÍÉÇ�° Í±®ûÇÉÇ±®ÄËÅ �
�ÃÇË° Ê±Æ ÉÃ° gÆÅÉ ± ÍÍÐÆÆ°®Í° ý XÈ ëìdVXíXVXWY ý �° ÄÅÅÐÎ° ÉÃ° Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ �Ã°Æ°
eÉÉ± Í±Î°Å ý Ä®û �Ã°Æ° ÉÃ° ÌÄÆÉÈ ÇÅ ËÇ�°ËÈ É± Í±®ÉÄÇ® ÄËÅ± �±ÆËûÅ �Ã°Æ° ^®®Ä Í±Î°Å ý XÈ
Æ°Ì °ÄÉ°û Æ°� ÇÅÇ±® ±Ê ÉÃ° °�ÄËÐÄÉÇ±® Í±®É°üÉ Ä®û ÄÌÌËÇÍÄÉÇ±®Å ±Ê �U\XU� Xb XWY X ý ±®Í° �°
ÉÐÆ® É± °�ÄËÐÄÉ° ÉÃ° Å°Í±®û ± ÍÍÐÆÆ°®Í° ±Ê ÉÃÇÅ Í±®ûÇÉÇ±®ÄË Ç® þ���ú ÉÃ° Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ
�Ã°Æ° eÉÉ± Í±Î°Å Ä®û ÉÃ° ÌÄÆÉÈ ÇÅ ËÇ�°ËÈ � ÇËË ®±É Í±®ÉÄÇ® �±ÆËûÅ �Ã°Æ° ^®®Ä Í±Î°Å ÄÅ �°ËË Y

n ÃÇË° ÉÃÇÅ ® ÇÍ°ËÈ Æ°®û°ÆÅ ÉÃ° ûÇÅÉÇ®ÍÉ Í±®É°üÉÐÄË Ç®É°ÆÌÆ°ÉÄÉÇ±® ±Ê ÉÃ° É�± ± ÍÍÐÆÆ°®Í°Å ±Ê
ÉÃ° ÅÄÎ° Í±®ûÇÉÇ±®ÄË ý ÇÉ û±°Å ®±É ý XÈ ÇÉÅ°ËÊ ý Ï Ç�° Ä® °üÌËÄ®ÄÉÇ±® Ê±Æ �ÃÈ ÉÃ° Å°Í±®û ±ÍÍÐÆp
Æ°®Í° ±Ê ¦� Ñ��
 �
� Ñ�§ �� Ñ �Z�� [Ó	 	 µÑ 	ÓbÑ	� Ç® ÉÃ° Í±®É°üÉ þ���ú ÇÅ ®±É ÊÐËËÈ ÄÍÍ°ÌÉÄX Ë° Y
n ÃÈ ÉÃÇÅ ÅÃ±ÐËû X ° Å± � ÇËË X °Í±Î° ÍË°ÄÆ°Æ ÇÊ �° Í±®ÅÇû°Æ ÉÃ° Í±®ÉÆÄÅÉ X °É�°°® þ��WÄ�X ú �

þ��WÄú Ç®ÅÉÄ®ÉÇÄÉ°Å ÉÃ° ÌÄÉÉ°Æ® ±Ê þ���ú ý �Ã°Æ° ÉÃ° ÅÐÍÍ°ÅÅÇ�° Í±®ûÇÉÇ±®ÄËÅ ÄÆ° ÓÒ�ÑZ� ÓÒj 	�
ÅÉÆÇÍÉ ý �ÃÇË° Ç® þ��WX ú ÉÃ° Í±®ûÇÉÇ±®ÄËÅ Ê±ÆÎ Ä Å°fÐ°®Í° ±Ê èÑ�ÑZ�ÓÒj 	� ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ Y
�±� ý �° ÃÄ�° Å°°® ÉÃÄÉ ÉÃ° ÌÄÉÉ°Æ® Ç® þ��WÄú ÈÇ°ËûÅ Ì °ÆÊ°ÍÉËÈ �°ËËÊ±ÆÎ°û ûÇÅÍ±ÐÆÅ°Å � Ã±� p
°�°Æ ý °üÄÎÌË° þ�� �ú ý �ÃÇÍÃ Ç®ÅÉÄ®ÉÇÄÉ°Å ÉÃ° ÌÄÉÉ°Æ® ±Ê þ��WX ú û± °Å ®±É YéÙ �±É° ÉÃÄÉ ÉÃ°
Å°Í±®û Ä®û ÉÃÇÆû Í±®ûÇÉÇ±®ÄË Ç® þ�� �ú ÍÄ® ÄÉ X °ÅÉ X ° Ð®û°ÆÅÉ± ±û ÄÅ Ä Í±Ã°Æ°®É Í±®É°üÉÐÄË
°üÉ°®ÅÇ±® ±Ê ÉÃ° gÆÅÉ ±®° ÇÊ ÉÃ°È ÄÆ° Æ°ÅÉÆÇÍÉ°û XÈ �±®ËÈ� � Ó� 
Ò 	� Ñ��
 ¨ZÒè �ÒÒZ© �
� ÑY
°É ý ÇÉ Å°°Î Å ÇÎÌ±ÅÅÇX Ë° É± Ç®É°ÆÌÆ°É þ�� �ú Ç® ÉÃÇÅ �ÄÈ � ÇÉÃ±ÐÉ ±�°ÆÉ Æ°ÄËÇdÄÉÇ±® ±Ê 
Ò 	� Y �È
Í±®ÉÆÄÅÉ ý ÉÃ° gÆÅÉ ÉÃÆ°° Í±®ûÇÉÇ±®ÄËÅ Ç® þ���ú ý �ÃÇÍÃ Ç®ÅÉÄ®ÉÇÄÉ° ÉÃ° ÌÄÉÉ°Æ® ±Ê þ��WÄú ý Ê±ÆÎ
Ä Í±Ã°Æ°®É û ÇÅÍ±ÐÆÅ° � ÇÉÃ±ÐÉ ÅÐÍÃ ±�°ÆÉ Æ°ÄËÇdÄÉÇ±® ±Ê 
Ò 	� Y

k °ÍÄËË ÊÆ±Î �°ÍÉÇ±® � Y� Y� ÉÃÄÉ ÉÃ°Æ° ÇÅ ®± �ÄÈ Ç® 8°� ÇÅ m Ä®ÄËÈÅÇÅ É± ÎÄÿ° Å°®Å° ±Ê ÉÃÇÅ
ÅÉÆÇÿ Ç®Ï Í±®ÉÆÄÅÉ Yéª �Ã° ÅÈÅÉ°Î ±Ê ÅÌÃ°Æ°Å ÇÅ ÌÆ°�°ÅÉÄX ËÇÅÃ°û É± Î Äÿ° �ÄÆÇÄX ËÈ ÅÉÆÇÍÉ Í±®ûÇp
ÉÇ±®ÄËÅ ÉÆÐ° ý �Ã°ÉÃ°Æ Ç® Ä Å°fÐ°®Í° ±Ê Ç®ÍÆ°ÄÅÇ®ÏËÈ ±Æ û°ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ Y �È
Í±®ÉÆÄÅÉ ý ±ÐÆ �
Ò �ÑÕ � �ÑÒ�Ó�Ób Ñ ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + ý É±Ï°ÉÃ°Æ � ÇÉÃ ÉÃ° û°Ê°ÄÅÇX Ë°
ëìdVXíXVXWY þ��� ú Ä®û ÉÃ° �U\XU� XbXWY þ���ú Í±®ÅÉÆÄÇ®É ý � ÇËË ®±É ±®ËÈ ÄÍÍ±Ð®É Ê±Æ ÉÃ°
±ûûÇÉÈ ±Ê ÉÃ° Í±®ÍËÐÅÇ±® Ç® þ���ú ý XÐÉ ÄËÅ± ±q°Æ Ä® °üÌËÄ®ÄÉÇ±® Ê±Æ ÉÃ° ûÇq°Æ°®Í° Ç® ÄÍÍ°ÌÉp
ÄX ÇËÇÉÈ X °É�°°® Å°fÐ°®Í°Å ±Ê Í±®ûÇÉÇ±®ÄËÅ Í±ÆÆ°ÅÌ±®ûÇ®Ï É± ÉÃ° É�± ÅÍÃ°ÎÄÉÄ Ç® þ��Wú Y
ô¸³{w w´}x��w y����|~}|w� |{}| ��~ } ��~~w�| }v}���y� �w {}�w |� yx���w }v }��y|y�v}� ��v�|~}yv| � y|{ yv

|{w �w�vy|y�v �� ��qr��rmrso �Á¹�� � |� |{w w�w�| |{}| y| x }� �v�� }���� yv �}�w� �{w~w ��~ |{w ��v|w´|
�w|� � �! ò � � � �! ð� |{w~w y� v� ��v|w´| !" � y|{ � �! ò � # � �!" � # � �! ð� ��~ �{y�{ �w {}�w |{}|z{n|r}r| rso y� �w�w}|w� ��~ !" á $ % H }v� !" á $ % HH � y �w �� y| x }� v�| � w |{w �}�w |{}| � y� � �!" á $ % HH � �� �!" á $ % H � � |{wv & �' �!" á $ % HH � (� & �' �!" á $ % H � �þ���|yvz |{ y� ��~|{w~ ��v�|~}yv| �v ��qr��rmrso �~w�wv|� � yv �Á¹�� � |{}| |{w v�~x }��� }���x�|y�v�& �' HH � )�� �* há� HH �� ��~ �' HH � )�� � + , �- ��� }~w �w�vw� yv |w~x � �� |{w v�~x }��� }���x�|y�v� & �' � . �* tá� HH �� �
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���
þ��4 ú Ä 5 Ì » 6 f »

Ì »   Ì« 6 f« þ� ÇÉÃ f« ï � f »ú
Ì »   Ì«   Ì 7 6 f »

7 7 7
7 7 7
7 7 7
8 8 8
8 8 8
8 8 8

9 9 9
9 9 9
9 9 9
: : :
: : :
: : :

; ;
; ;
< <
< <

*(w, F + p1 )

*(w, F + p1 & p2)

*(w,H**+ p1&p2&p3)*(w,H**+ p1&p2)*(w,H**+ p1)

*(w,G*+ p1&p2&p3)

*(w,G*+ p1&p2)*(w,G*+ p1)
q1

q1

q1

q2

q2
 q1

= 5 Ì »   Ì«   Ì 7 6 f »
Ì »   Ì« 6 f« þ� ÇÉÃ f« ï � f »ú
Ì » 6 f »

> > >
> > >
? ? ?
? ? ?

@ @ @
@ @ @
A A A
A A A

B B B B B
B B B B B
B B B B B
B B B B B

C C C C C
C C C C C
C C C C C
C C C C C

*(w,F+p1&p2&p3)

q1

q1

q1

q2

q2 q1

*(w,G*+p1&p2&p3)

*(w,H**+p1&p2)
*(w,H**+p1&p2&p3)

*(w,H**+p1)

*(w,G*+p1&p2))

þ�� �ú oÊ eÉÉ± ý ^®®Ä Ä®û nÄËû± Í±Î° ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ËÇ�°ËÈ5
¯¯ �ÐÉ ÇÊ eÉÉ± Ä®û ^®®Ä Í±Î° ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ûÆ°ÄÆÈ5
¯¯ �ÐÉ ÇÊ eÉÉ± Í±Î°Å ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ËÇ�°ËÈ5



���
�±Ï°ÉÃ°Æ � ÇÉÃ ÉÃ° ÅÍÃ°Î ÄÉÄ Ç® þ��4Ä�= ú �° ÃÄ�° ÏÇ�°® ÏÆÄÌÃÇÍÄË Æ°ÌÆ°Å°®ÉÄÉÇ±®Å ±Ê ÉÃ°

Å°ÉÅ ±Ê �±ÆËûÅ û°É°ÆÎ Ç®°û =È ÉÃ° �ÄËÐ°Å ±Ê ÉÃ° Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + Ê±Æ ÉÃ°Å° �ÄÆÇÄ= ËÈ ÅÉÆÇÍÉ
Í±®ûÇÉÇ±®ÄËÅ ý �ÃÇÍÃ ÄÆ° Í±®É°üÉÐÄËËÈ û°Ì°®û°®É ±® Í±®É°üÉ Æ°Ê°Æ°®ÉÅ Ô 2 Õ � ý Ä®û å �� ÉÃÄÉ
Æ°ÌÆ°Å°®É ÉÃ° Í±®ÉÇ®Ð±ÐÅËÈ °�±Ë� Ç®Ï Í±®É°üÉ Å°É ÐÌ =È ÉÃ°Å° �°ÆÈ Í±®ûÇÉÇ±®ÄËÅ þÍÊ 5 þ���úú 5
�Ã° ±®ËÈ gÏÐÆ° Ç® ÉÃ° gÆÅÉ ËÇ®° ±Ê þ��4Äú Æ°ÌÆ°Å°®ÉÅ ÉÃ° Å°É ±Ê �®±ÆÎÄË� Ì »��±ÆËûÅ ÉÃÄÉ ÎÄÿ°
ÐÌ ÉÃ° fÐÄ®ÉÇgÍÄÉÇ±®ÄË û±ÎÄÇ® ±Ê ÉÃ° gÆÅÉ Í±®ûÇÉÇ±®ÄË 5 �Ã° ±ÐÉ°Æ �ÃÇÉ° ÍÇÆÍË° °®Í±ÎÌÄÅÅ°Å
ÉÃ° Å°É ±Ê �±ÆËûÅ 1 þ0 2 ? þÔ M 3 »úú Ê±Æ <0 2 ? = > Ö þÕ ú � û°É°ÆÎ Ç®°û ÄÅ �®±ÆÎÄË� Ì »��±ÆËûÅ
�Ã°Æ° f » Ã±ËûÅ ÉÆÐ° Ç® � ÇÆÉÐ° ±Ê ÉÃ° gÆÅÉ Í±®ûÇÉÇ±®ÄË 5éé �Ã° ÏÆ°È ÅÃÄû°û Ç®®°Æ ÍÇÆÍË° ÇÅ
Ç®É°®û°û É± Æ°ÌÆ°Å°®É ÉÃ° Å°É ±Ê �±ÆËûÅ 1 þ0 2 ? þÔ M 3 » 3 « úú ý �ÃÇÍÃ ÇÅ ÄÅÅÐÎ°û É± Ê±ÆÎ Ä
ÅÐ= Å°É ±Ê 1 þ0 2 ? þÔ M 3 »úú ±® ÉÃ° =ÄÅÇÅ ±Ê ÉÃ° û°Ê°ÄÅÇ= Ë° ëìdVXíXVXWY�Í±®ÅÉÆÄÇ®É þ��� ú 5 �Ã°
ÅÌ °ÍÇgÍÇÉÈ ÄÅÅÐÎÌÉÇ±® ÌÆ°ûÇÍÉÅ f » É± Ã±Ëû ÉÆÐ° Ç® ÄËË �±ÆËûÅ Ç® 1 þ0 2 ? þÔ M 3 » 3 « úú 5

n Ã°® ÌÆ± Í°ÅÅÇ®Ï ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ý Æ°ËÄÉÇ�° É± ÉÃ° Î Ç® ÇÎÄËËÈ Æ°ûÐÍ°û Í±®É°üÉ Õ �
É± ÈÇ°Ëû ÉÃ° Æ°� ÇÅ°û Í±®É°üÉ å � ý �° ÅÄ� ý ÉÃ ÇÅ ÅÌ °ÍÇg ÍÇÉÈ ÄÅÅÐÎÌÉÇ±® Ï°ÉÅ °üÌ ËÇÍÇÉËÈ û°Ê°ÄÉ°û
Ê±Æ �±ÆËûÅ 0 5 > :ë þÖ þå � úú � Ê±Æ ÉÃ°Å° �±ÆËûÅ ý Ï Ç�°® ÉÃ° Í±®l ÇÍÉÇ®Ï Í±®Å°fÐ°®ÉÅ f » Ä®û f« ý ÉÃ°�U\XU� Xb XWY Í±®ÅÉÆÄÇ®É Æ°ÅÉÆÇÍÉÅ ÉÃ° Å°É ±Ê �±ÆËûÅ 1 þ0 5 2 Q� þÕ � M3 »úú É± Ê±ÆÎ Ä ÅÐ= Å°É ±Ê ÉÃ°
Í±ÎÌË°Î°®É Å°É ±Ê �±ÆËûÅ 1 þ0 2 ? þÔ 2 M3 » úú� þ1 þ0 2 ? þÔ M 3 »úú î ÖÖ3 » 3 « ØØú ý Ê±Æ <0 2 ? = > Ö þÕ ú ý�ÃÇÍÃ ÇÅ Æ°ÌÆ°Å°®É°û Ç® ÉÃ° gÆÅÉ gÏÐÆ° ±Ê ÉÃ° Å°Í±®û ËÇ®° Ç® þ��4Äú =È ÉÃ° ±ÐÉ°Æ �ÃÇÉ° ÓÒj 5
�Ç�°® ÉÃ° ÄÅÅ°ÆÉÇ±® ±Ê ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ý ÉÃ° Å°É ±Ê �±ÆËûÅ 1 þ0 5 2 Q � þÕ � M 3 » 3 « úú ÄÆ°
�±ÆËûÅ �Ã°Æ° f« Ã±ËûÅ ÉÆÐ° ý Ä®û ÉÃÐÅ ÍÄ®®±É Ê±ÆÎ Ä ÅÐ= Å°É ±Ê 1 þ0 5 2 Q� þÕ � M 3 » úú ý �ÃÇÍÃ
ÅÐÌÌ±ÆÉÅ ÉÃÄÉ D » Ã±ËûÅ ÉÆÐ° 5 �Ã° ëìdVXíXVXWY ÄÅÅÐÎÌÉÇ±® ÇÅ ÉÃÐÅ °üÌËÇÍÇÉËÈ û°Ê°ÄÉ°û Ê±Æ
3 » 3 « Æ°ËÄÉÇ�° É± 1 þ0 5 2 Q � þÕ � M 3 »úú 5 o® ÉÃ° ÏÆÄÌÃÇÍÄË Æ°ÌÆ°Å°®ÉÄÉÇ±® ý ÉÃÇÅ ÇÅ Æ°ÌÆ°Å°®É°û=È ÉÃ° ËÇ®°� ÅÃÄû°û Ç®®°Æ ÍÇÆÍË° ±Ê ÉÃ° gÆÅÉ gÏÐÆ° Ç® ÉÃ° Å°Í±®û ËÇ®° 5 �È Í±®ÉÆÄÅÉ ý Ê±Æ ÉÃ°
Å°Í±®û gÏÐÆ° Ç® ÉÃ° Å°Í±®û ËÇ®° ý �ÃÇÍÃ Æ°ÌÆ°Å°®ÉÅ ÉÃ° Å°É ±Ê �®±ÆÎÄË Ì »   Ì«��±ÆËûÅ�
Æ°ËÄÉÇ�° É± Õ � ý 1 þ0 5 2 Q � þÕ � M 3 » 3 « úú ý fÐÄ®ÉÇg°û ±�°Æ =È ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ý �° ÄÏÄÇ®
ÄÅÅÐÎ° ëìdVXíXVXWY É± Ã±Ëû � ÉÃ ÇÅ ÇÅ Æ°ÌÆ°Å°®É°û Ç® É°ÆÎ Å ±Ê ÉÃ° ÏÆ°È ÅÃÄû°û Ç®®°Æ ÍÇÆÍË° ý
Æ°ÌÆ°Å°®ÉÇ®Ï ÉÃ° Å°É ±Ê �®±ÆÎ ÄË Ì » Ì« Ì 7��±ÆËûÅ� ý Æ°ËÄÉÇ�° É± Õ � ý �ÃÇÍÃ Ê±ÆÎ Å Ä ÅÐ= Å°É
±Ê 1 þ0 5 2 Q� þÕ � M 3 » 3 « úú 5

êÇ®ÄËËÈý ÉÃ ÇÅ þû°Ê°ÄÅÇ= Ë° ú ÅÌ °ÍÇg ÍÇÉÈ ÄÅÅÐÎÌÉÇ±® Ê±Æ �®±ÆÎ ÄË Ì » Ì«��±ÆËûÅ� û°®±É°û =È
1 þ0 5 2 Q � þÕ � M 3 » 3 « úú ÇÅ ÄÏÄÇ® û°Ê°ÄÉ°û =È ÉÃ° ÄÅÅ°ÆÉÇ±® ±Ê ÉÃ° ÉÃÇÆû Í±®ûÇÉÇ±®ÄË 5 �Ç�°®
ÉÃ° ÅÌ °ÍÇgÍÇÉÈ ÄÅÅÐÎÌÉÇ±® Ê±Æ 1 þ0 5 2 Q � þÕ � M 3 » 3 « úú ý ÉÃ° ÉÃÇÆû Í±®ûÇÉÇ±®ÄË ÍÄ®®±É = ° =ÄÅ°û
±® ÉÃ° �°�ÄËÐÄÉÇ±® Í±®É°üÉ� °ÅÉÄ= ËÇÅÃ°û =È ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ý �ÃÇÍÃ Ç®ûÐÍ°Å � ÓÒÓ� E 	
Æ°ûÐÍÉÇ±® ±Ê å � É± Ä Í±®É°üÉ å �� ý �ÃÇÍÃ ÇÅ ÍÃ±Å°® ÄÅ ÉÃ° Ç®ÌÐÉ ÄÆÏÐÎ°®É Ê±Æ ÉÃ° ®°üÉ
Å°®É°®Í° ý Ä®û É± Ç®ÅÉÄ®ÉÇÄÉ° ÉÃ° Î±ûÄË =ÄÅ° ±Ê ÉÃ° ÉÃÇÆû Í±®ûÇÉÇ±®ÄË 5 ^®û ÄÏÄÇ® ý Ê±Æ �±ÆËûÅ
0 55 > :ë þÖ þÿ �� úú � ÇÉÃÇ® ÉÃ° °®ÅÐÇ®Ï Æ°� ÇÅ°û Í±®É°üÉ ÿ �� ÉÃ° �U\XU� XbXWY Í±®ÅÉÆÄÇ®É Æ°ÅÉÆÇÍÉÅ
ÉÃ° Å°É ±Ê �®±ÆÎÄË Ì » Ì«��±ÆËûÅ� ý ®±� Æ°ËÄÉÇ�° É± å �� ý 1 þ0 55 2 R�� þå �� M 3 » 3 « úú ý É± Ê±ÆÎ Ä
ÅÐ= Å°É ±Ê ÉÃ° Í±ÎÌË°Î°®É Å°É 1 þ0 5 2 Q� þÕ � M 3 » 3 « úú� þ1 þ0 5 2 Q� þÕ � M 3 » 3 « úú î ÖÖ3 » 3 « 3 7 ØØú ý
Ê±Æ <0 5 2 Q� = > Ö þå � ú ý Í±ÆÆ°ÅÌ ±®ûÇ®Ï É± ÉÃ° ±ÐÉ°Æ �ÃÇÉ° ÓÒj Ç® ÉÃ° Å°Í±®û gÏÐÆ° ±Ê ËÇ®° ÉÃÆ°° ý�ÃÇÍÃ ÄÏÄÇ® Í±®ÉÄÇ®Å Ä® Ç®®°Æ ËÇ®° ÅÃÄû°û ÍÇÆÍË° É± � ÇÅÐÄËÇd° ÉÃ° û°Ê°ÄÉ ±Ê ÉÃ° ëìdVXíXVXWY
ÄÅÅÐÎÌÉÇ±® Ê±Æ 3 » 3 « Ä®û 3 » 3 « 3 7 Æ°ËÄÉÇ�° É± å �� 5 êÇ®ÄËËÈý ÉÃ° ÄÅÅ°ÆÉÇ±® ±Ê ÉÃ° ÉÃÇÆû
Í±®ûÇÉÇ±®ÄË ÇÉÅ°ËÊ û°g®°Å Ä ®°� Å°É ±Ê �®±ÆÎÄË Ì » Ì« Ì 7��±ÆËûÅ Æ°ËÄÉÇ�° É± å �� ý �Ã°Æ° f »
Ã±ËûÅ ÉÆÐ° ý Ä®û Ê±Æ �ÃÇÍÃ �° ÄÏÄÇ® ÄÅÅÐÎ° ëìdVXíXVXWY É± Ã±Ëû ý ÄÅ Ç®ûÇÍÄÉ°û =È ÉÃ° Ç®®°Æ
ÏÆ°È ÍÇÆÍË° 5

�Ã° Ï°®°ÆÄË ÌÄÉÉ°Æ® ÉÃÄÉ ÍÃÄÆÄÍÉ°ÆÇd°Å Ä ûÇÅÍ±ÐÆÅ° � ÇÉÃ Í±®l ÇÍÉÇ®Ï ÓÒ�ÑE� ÓÒj 	� ÅÉÆÇÍÉ
Í±®ûÇÉÇ±®ÄËÅ ÇÅ ®±� ±=� Ç±ÐÅ � ê±Æ °ÄÍÃ Í±®ûÇÉÇ±®ÄË FG � 3 G H D Ç® ÅÐÍÃ Ä Å°fÐ°®Í° �°
ôôiw �yx��y��� yv ~w�w~~yvz |� I t � I ² � w|� � yv�|w}� �� |{w ��~~w���v�yvz �� ¿� �



���
ÅÉÄÆÉ ±ÐÉ � ÇÉÃ ÄÅÅÐÎ Ç®Ï ëìdVXíXVXWY É± Ã±Ëû Ê±Æ ÉÃ° Å°É ±Ê �±ÆËûÅ Ì ÇÍÿ°û ±ÐÉ =È ÉÃ°
Í±®É°üÉ û°Ì °®û°®É Ò
� E 	�� Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® 5 oÊ ÉÃ°® Ä �
ÒØ Ó��ÓÒj ý ÅÉÆÇÍÉ°Æ Í±®ûÇÉÇ±®ÄËFGJ » � 3 GJ » H �D ý � ÇÉÃ :ë þ3 GJ » ú B :ë þ3 G ú ý ÇÅ É± = ° Ç®É°ÆÌÆ°É°û Æ°ËÄÉÇ�° É± ÉÃ° Í±®É°üÉ Å°É
ÐÌ =È FG ý ûÐ° É± ÉÃ° °ÄÆËÇ°Æ �� Ñ�Ó� �Ó�� ÄÅÅÐÎÌÉÇ±® �° ÃÄ�° É± Ç®ûÐÍ° � ÓÒ Ó� E 	 Ñè���Ó
Ò
±Ê ÉÃ° ÌÆ°Í°ûÇ®Ï ÊÄÍÉÐÄË ý ±Æ °�ÄËÐÄÉÇ±® Í±®É°üÉ ý É± ÄËË±� Ê±Æ Í±®ÅÇÅÉ°®É ÐÌ ûÄÉ° � ÇÉÃ ÉÃ°
®°� ý Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄË ý �ÃÇÍÃ ÉÃ°® ®°Í°ÅÅÇÉÄÉ°Å ÉÃ° èÑ� ÑE� ±Ê ÉÃ° °ÄÆËÇ°Æ ÅÌ °ÍÇg ÍÇÉÈ
ÄÅÅÐÎÌÉÇ±® Ê±Æ 3 G � ÆÉ 5 3 GJ » ý �ÃÇÍÃ ÇÅ ±=ÉÄÇ®°û � ÇÄ �U\XU� Xb XWY X 5 °É ý ÄÉ ÉÃ° ÅÄÎ ° ÉÇÎ ° ý
ÉÃ° ÄÅÅ°ÆÉÇ±® ±Ê FGJ » ÄÏÄÇ® °ÅÉÄ= ËÇÅÃ°Å ý Ç® ÉÃ° Í±®É°üÉ ±Ê ÉÃ° ÅËÇÏÃÉËÈ Æ°� ÇÅ°û Í±®É°üÉ F �G ý Ä
®°� Å°É ±Ê �®±ÆÎÄË Ì GJ »��±ÆËûÅ� ý Ê±Æ �ÃÇÍÃ ÄÏÄÇ® ëìdVXíXVXWY ÇÅ ÄÅÅÐÎ°û É± Ã±Ëû 5

�Ã° ÇÎÌ±ÆÉÄ®É Ì±Ç®É É± ®±É° Ã°Æ° ÇÅ ÉÃÄÉ Ç® ÅÐÍÃ Ä ûÇÅÍ±ÐÆÅ° �° ÍÄ® ý Ê±Æ °ÄÍÃ ÒÑK 	�E��Ñ�Ñè Í±®ûÇÉÇ±®ÄË � °�°® ÇÊ Ç®ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Ä®û Í±®l ÇÍÉÇ®Ï � ÇÉÃ �ÌÆ°� Ç±ÐÅ� ÅÌ °ÍÇg ÍÇÉÈ
ÄÅÅÐÎÌÉÇ±®Å � ÄÅÅÐÎ° ëìdVXíXVXWY É± Ã±Ëû 5

ê±Æ ÉÃ° ÌÄÉÉ°Æ® Ç® þ��4= ú ÉÃ ÇÅ ûÇq°ÆÅ ÆÄûÇÍÄËËÈ5 �ÉÄÆÉÇ®Ï ±ÐÉ � ÇÉÃ Ä Í±®ûÇÉÇ±®ÄË ÉÃÄÉ
ÍÃÄÆÄÍÉ°ÆÇd°Å ÄËË �®±ÆÎÄË 3 » 3 « 3 7��±ÆËûÅ� É± = ° �±ÆËûÅ ÉÃÄÉ �°ÆÇÊÈ D » ý �° ÍÄ® ÄÅÅÐÎ°
ëìdVXíXVXWY É± Ã±Ëû ý ÄÅ Ç®ûÇÍÄÉ°û ÏÆÄÌÃÇÍÄËËÈ =È ÉÃ° ÏÆ°È ÅÃÄû°û Ç®®°Æ ÍÇÆÍË° Ç® ÉÃ° gÏÐÆ°
±Ê ÉÃ° gÆÅÉ ËÇ®° ±Ê þ��4= ú 5 �±� ý Ï Ç�°® ÉÃ° Í±®l ÇÍÉÇ®Ï Í±®Å°fÐ°®É D« ±Ê ÉÃ° Å°Í±®û Í±®ûÇp
ÉÇ±®ÄË ý ÉÃ° Å°É ±Ê �®±ÆÎÄË 3 » 3 «��±ÆËûÅ� 1 þ0 5 2 Q þÕ M 3 » 3 « úú ý Ê±Æ <0 5 2 Q = > Ö þå ú Ç® ÉÃ°
°üÉ°®û°û Í±®É°üÉ å ÇÅ Í±®l ÇÍÉÇ®Ï � ÇÉÃ �ÃÄÉ ý Ç® � ÇÆÉÐ° ±Ê ÉÃ° gÆÅÉ Í±®ûÇÉÇ±®ÄË ý ÇÅ ÄÅÅÐÎ °û=È ëìdVXíXVXWY 5

¦� �� Ñ �Ñ�
Òè �
ÒèÓ�Ó
ÒE 	 Ó� �
 µÑ ÓÒ �Ñ� Ñ�Ñè E� µÑÓÒj ��Ñ K Ó�� ÓÒ �� Ñ ÑÕ �ÑÒèÑè èÓ��
��Ñ
a ý ÉÃ ÇÅ ÇÅ ±®ËÈ Ì ±ÅÅÇ= Ë° ÇÊ � ÊÆ±Î ÉÃ° ÅÉÄÆÉ � ÉÃ° ëìdVXíXVXWY ÄÅÅÐÎÌÉÇ±® ÇÅ û°® Ç°û Ê±Æ ÉÃÇÅ
Å°Í±®û Í±®ûÇÉÇ±®ÄË 5 ^®û ÉÃÇÅ ÇÅ Å± �Ã°ÉÃ°Æ ±Æ ®±É �° ÄÅÅÐÎ° Æ°� ÇÅÇ±® ±Ê ÉÃ° ÊÄÍÉÐÄË °�ÄËÐÄp
ÉÇ±® Í±®É°üÉ Õ ý =È Í±®É°üÉ Æ°ûÐÍÉÇ±® É± Ä Í±®É°üÉ Õ � É± ÈÇ°Ëû Ä Æ°� ÇÅ°û Í±®É°üÉ å � ÉÃÆ±ÐÏÃ
ÐÌûÄÉ° � ÇÉÃ ÉÃ° Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄË � ^ÍÍ±Æû Ç®Ï É± ÉÃ° �U\XU� Xb XWY Í±®ÅÉÆÄÇ®É þ��� Çú ý�Æ°g®°Î°®É� ±Ê ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å 1 þ0 5 2 Q � þ4 « M 6 5 úú Ç® É°ÆÎ Å ±Ê ÉÃ° ®±ÆÎÄËÍÈ
ÄÅÅÐÎÌÉÇ±®Å 1 þ0 2 ? þ4 » M 6 5úú ÇÅ ±®ËÈ Ì ±ÅÅÇ= Ë° Ç® ÍÄÅ° ÉÃ° Í±®l ÇÍÉÇ®Ï ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å
1 þ0 2 ? þ4 » M 6 5 úú Ä®û 1 þ0 5 2 Q � þ4 « M 6 55 úú ÄÆ° ÅÐÍÃ ÉÃÄÉ 4 « M 6 55 ÇÅ Î±Æ° ÅÌ °ÍÇg Í ÉÃÄ® ÇÅ
4 » M 6 5 5 �±� ý Ç® ÉÃ° ÌÆ°Å°®É ÍÄÅ° ±Ê û°ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ ý ûÐ° É±
ÉÃ° Î±Æ° ÅÌ °ÍÇg Í Ä®É°Í°û°®É ±Ê ÉÃ° ÌÆ°Í°û Ç®Ï Í±®ûÇÉÇ±®ÄË ý 4 « M 6 55 û±°Å ®±É ÇÎÌËÈL°üÉ°®û
4 » M 6 5 ý Ä®û ÉÃÐÅ ý �° ÍÄ® ±®ËÈ ÄÌÌËÈ ÉÃ° Å°Í±®û ÍËÄÐÅ° ±Ê �U\XU� XbXWY 5

�ÃÐÅ ý ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ <0 5 2 Q� = > Ö þå � ú ÄÆ° ÅÐÍÃ ÉÃÄÉ 1 þ0 5 2 Q � þ4 « M3 » 3 « 3 7 úú B 1 þ0 2 ? þ4 » M 3 » 3 « 3 7 úú ý Ê±Æ <0 2 ? = > Ö þÕ ú 5 ^®û ý ÄÅ ·ÐÅÉ ÅÉÄÉ°û ý ÉÃÇÅ û°p
É°ÆÎ Ç®°Å ÉÃÄÉ ÉÃ° ëìdVXíXVXWY ÄÅÅÐÎÌÉÇ±® ÎÐÅÉ = ° û°Ê°ÄÉ°û ý ÊÆ±Î ÉÃ° ÅÉÄÆÉ ý Ê±Æ ÉÃ° ®°� ËÈ
ÄÅÅ°ÆÉ°û Í±®ûÇÉÇ±®ÄË � ÇÉÃÇ® ÉÃ° Í±®É°üÉ å � 5 o® ±ÉÃ°Æ �±ÆûÅ ý ÉÃ° Å°É ±Ê �±ÆËûÅ û°É°ÆÎ Ç®°û=È 1 þ0 5 2 Q� þÕ � M 3 » 3 « úú Ê±Æ <0 5 2 Q � = ÎÄÈ Ò
� Í±®ÉÄÇ® �®±ÆÎ ÄË 3 » 3 « 3 7��±ÆËûÅ� ý �ÃÇÍÃ=È 1 þ0 2 ? þÔ M 3 » 3 « 3 7 úú ý Ä®û ÉÃÐÅ 1 þ0 5 2 Q � þÕ � M 3 » 3 « 3 7 úú ý ÄÆ° ÄÅÅ°ÆÉ°û É± �°ÆÇÊÈ D » 5
�ÃÇÅ ÇÅ ÄÏÄÇ® Æ°ÌÆ°Å°®É°û ÏÆÄÌÃÇÍÄËËÈ =È ÉÃ° ËÇ®°� ÅÃÄû°û Ç®®°Æ ÍÇÆÍË° ±Ê ÉÃ° Å°Í±®û gÏÐÆ° Ç®
ÉÃ° Å°Í±®û ËÇ®° ±Ê þ��4= ú 5

�Ã° ÅÄÎ° ÌÄÉÉ°Æ® ÇÅ g®ÄËËÈ °®Í±Ð®É°Æ°û �Ã°® ÌÆ± Í°ÅÅÇ®Ï ÉÃ° ÉÃÇÆû Í±®ûÇÉÇ±®ÄË � Ã°Æ°
ÉÃ° Å°É ±Ê �®±ÆÎÄË 3 »��±ÆËûÅ� ÇÅ ÍÃÄÆÄÍÉ°ÆÇd°û É± ÅÐÌÌ±ÆÉ D » 5 ^ÏÄÇ® ý �° ÍÄ®®±É ÄÅÅÐÎ°
ëìdVXíXVXWY É± Ã±Ëû Ê±Æ 1 þ0 55 2 R þå � M 3 »úú ý Ê±Æ �±ÆËûÅ 0 55 � ÇÉÃ Ç® ÉÃ° °üÉ°®û°û Í±®É°üÉ
ÿ ý ÅÇ®Í° Ç® � ÇÆÉÐ° ±Ê ÉÃ° ÌÆ°Í°ûÇ®Ï Í±®ûÇÉÇ±®ÄË �° ·ÐÅÉ Ï±É ÉÃÄÉ ÉÃ° Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ
1 þ0 5 2 Q � þÕ � M 3 » 3 « úú ÅÐÌÌ±ÆÉÅ ÉÃ° ÉÆÐÉÃ ±Ê �D » 5 oÊ ëìdVXíXVXWY �°Æ° É± Ã±Ëû ý ÉÃ° Å°É ±Ê
Ì » 3 «��±ÆËûÅ þÆ°ÌÆ°Å°®É°û =È ÉÃ° ËÇ®°� ÅÃÄû°û Ç®®°Æ ÍÇÆÍË° ±Ê ÉÃ° ÉÃÇÆû gÏÐÆ° Ç® ÉÃ° ÉÃÇÆû
ËÇ®° ±Ê þ��4= úú �±ÐËû ÃÄ�° É± ÅÄÉÇÅÊÈ D » ÄÅ �°ËË ý ÉÃ°Æ°Ê±Æ° Í±®l ÇÍÉÇ®Ï � ÇÉÃ �ÃÄÉ ÇÅ °üÌ ËÇÍÇÉËÈ



���

ÅÉÄÉ°û ý =È ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ý É± = ° ®±ÆÎ ÄËËÈ ÉÃ° ÍÄÅ° ý Æ°ËÄÉÇ�° É± Í±®É°üÉ Õ � ý �Ã°Æ°
3 » 3 « Ã±Ëû ÉÆÐ° 5 ^ÏÄÇ® ý ÄËÅ± ÇÊ �° ÄÅÅÐÎ° Æ°� ÇÅÇ±® ±Ê å � ý ÅÐÍÃ ÉÃÄÉ ÉÃ° ÉÃÇÆû Í±®ûÇÉÇ±®ÄË ÇÅ
°�ÄËÐÄÉ°û Æ°ËÄÉÇ�° É± Ä Æ°ûÐÍ°û Í±®É°üÉ å �� É± ÈÇ°Ëû Ä Æ°� ÇÅ°û Í±®É°üÉ ÿ �� ý Ï Ç�°® ÉÃÄÉ ÉÃ° ®°�
Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄË ÇÅ èÑ�ÑE� ÓÒj 	� ÅÉÆÇÍÉ ý �° ÍÄ® ±®ËÈ ÄÌÌËÈ ÍËÄÐÅ° þÇÇú ±Ê �U\XU� XbXWY
þ��� ÇÇú ý �ÃÇÍÃ û°g®°Å ÉÃ° ®±ÆÎ ÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ 3 » 3 «��±ÆËûÅ ý 1 þ0 55 2 R�� þå �� M3 » 3 « úú
Æ°ËÄÉÇ�° É± <0 55 2 R�� = ý É± ÍÄÆÆÈ ±�°Æ ÊÆ±Î ÉÃ±Å° ±Ê 1 þ0 5 2 Q� þÕ �M3 » 3 « úú 5 �Ã° ÉÃÇÆû Í±®ûÇÉÇ±®ÄË
ÍÄ®®±É ý ÉÃ°Æ°Ê±Æ° ý ÅÄÉÇÅÊÈ ÉÃ° ëìdVXíXVXWY ÄÅÅÐÎÌÉÇ±® 5

�± ÇÉ ÉÐÆ®Å ±ÐÉ ÉÃÄÉ ÉÃ° Ï°®°ÆÄË ÌÄÉÉ°Æ® Ê±Æ Å°fÐ°®Í°Å ±Ê èÑ�ÑE�ÓÒj 	� ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ
ûÇq°ÆÅ ÊÆ±Î ÉÃ° ±®° ±= Å°Æ�°û Ê±Æ Ç®ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ Ç® ÉÃÄÉ Ê±Æ ®±®° ±Ê ÉÃ°
Í±®ûÇÉÇ±®ÄËÅ ÉÃÄÉ ÅÐÍÍ°ÅÅÇ�°ËÈ °üÉ°®û ÉÃ° ÌÆ°Í°ûÇ®Ï ûÇÅÍ±ÐÆÅ° ÉÃ° ëìdVXíXVXWY Í±®ÅÉÆÄÇ®É
ÍÄ® = ° ÄÅÅÐÎ°û É± Ã±Ëû ÉÆÐ° 5

n° ®±� = °ÏÇ® É± Ð®û°ÆÅÉÄ®û �ÃÈ ÇÉ ÇÅ ÉÃÄÉ ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË Ç® þ�� �ú ÍÄ® ±®ËÈ= ° Ð®û°ÆÅÉ±±û ÄÅ Ä Í±Ã°Æ°®É ÐÉÉ°ÆÄ®Í° Ç® ÉÃ° Í±®É°üÉ ±Ê ÉÃ° gÆÅÉ Í±®ûÇÉÇ±®ÄË ÇÊ °üÌ ËÇÍÇÉËÈ
Æ°ÅÉÆÇÍÉ°û =È ÐÅ° ±Ê 
Ò 	� 5 oÊ �° Äû±ÌÉ Ä Ï°®°ÆÄË ÌÆÇ®ÍÇÌ Ë° É± ÉÃ° °q°ÍÉ ÉÃÄÉ ÉÃ° ÄÅÅ°ÆÉÇ±® ±Ê
Ä Í±®ûÇÉÇ±®ÄË Ç® Ä ûÇÅÍ±ÐÆÅ° å ý ÄÅ = °Ç®Ï Æ°ËÄÉÇ�° É± Å±Î° Í±®É°üÉ 4 5 ý ÎÐÅÉ ÅÄÉÇÅÊÈý � ÇÉÃÇ®
å ý ÉÃ° ëìdVXíXVXWY ÄÅÅÐÎÌÉÇ±® ý Ä®û ÇÊ �° ÊÐÆÉÃ°Æ ÄÅÅÐÎ° ÉÃÄÉ � ÇÊ ÉÃÇÅ Í±®ÅÉÆÄÇ®É ÍÄ®®±É= ° ÉÆÇ� ÇÄËËÈ ÊÐ Ëg ËË°û � ÉÃÇÅ ÎÐÅÉ = ° Ç®ûÇÍÄÉ°û =È ËÇ®ÏÐ ÇÅÉÇÍ Î°Ä®Å ý ÇÉ ÇÅ ÅÉÆÄÇÏÃÉÊ±Æ�ÄÆû É± û±
Å± ý Ç® þ�� �ú ý =È ÐÅ° ±Ê 
Ò 	� ý ÉÃ°Æ°=È Æ°ÅÉÆÇÍÉÇ®Ï ÉÃ° Ä®É°Í°û°®É "k� 6 55 ý ° 5Ï 5ý É± ÅÇÉÐÄÉÇ±®Å
�Ã°Æ° eÉÉ± Ä®û ^®®Ä ý =ÐÉ ®±É nÄËû± ·±Ç® ÉÃ° ÌÄÆÉÈ5

�ÐÉ ®±É ±®ËÈ û±°Å ÉÃ ÇÅ ÌÆÇ®ÍÇÌ Ë° ÄÍÍ±Ð®É Ê±Æ ÉÃ° ±ûûÇÉÈ ±Ê Å°fÐ°®Í°Å ±Ê Í±®l ÇÍÉÇ®Ï ý û°p
ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ � ÇÉ ®±� ÄËÅ± ÏÇ�°Å Ä® °üÌËÄ®ÄÉÇ±® Ê±Æ ÉÃ° ±ûûÇÉÈ ±Ê ÉÃ° ËÄÅÉ
Í±®ûÇÉÇ±®ÄË Ç® þ���ú 5 e=� Ç±ÐÅËÈý ÉÃÇÅ ËÄÅÉ Í±®ûÇÉÇ±®ÄË fÐÄËÇg°Å ÄÅ Ä èÑ�ÑE�ÓÒj 	� ÅÉÆÇÍÉ Í±®p
ûÇÉÇ±®ÄË Ê± ËË±� Ç®Ï Ä Å°fÐ°®Í° ±Ê ÓÒ�ÑE� ÓÒj 	� ÅÉÆÇÍÉ ý Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ 5 ^®û ÉÃÐÅ ý �°
Ã°Æ° Î°°É ÉÃ° ÅÄÎ° ûÇc ÍÐËÉÇ°Å ÄÅ Æ°ÏÄÆûÅ ÊÐËg ËËÎ °®É ±Ê ÉÃ° ÌÆÇ®ÍÇÌ Ë° ÉÃÄÉ ÉÃ° ÄÅÅ°ÆÉÇ±® ±Ê Ä
Í±®ûÇÉÇ±®ÄË Ç® Ä Í±®É°üÉ M ý Æ°ËÄÉÇ�° É± Ä Î±ûÄË =ÄÅ° 4¶ ý ÇÅ ±®ËÈ þÌÆÄÏÎÄÉÇÍÄËËÈ ú �°ËËÊ±ÆÎ°û
ÇÊ � K Ó�� ÓÒ � � ÉÃ° ëìdVXíXVXWY Í±®ÅÉÆÄÇ®É ÍÄ® = ° ÄÅÅÐÎ°û É± Ã±Ëû Ê±Æ 1 þ0 2 P þ4¶ M 6 5 úú ý
6 5 ÉÃ° Í±®ûÇÉÇ±®ÄË mÅ Ä®É°Í°û°®É "k� 5 o® þ���ú ý ÇÉ ÇÅ ÄËÆ°ÄûÈ ÅÉÄÉ°û ý =È ÉÃ° ÌÆ°Í°ûÇ®Ï ûÇÅp
Í±ÐÆÅ° Í±®É°üÉ ÿ �� ý ÉÃÄÉ ÉÃ° Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ �Ã°Æ° eÉÉ± · ±Ç®Å ÉÃ° ÌÄÆÉÈ ÇÅ ÅÐÍÃ ÉÃÄÉ
ëìdVXíXVXWY û±°Å ®±É Ã±Ëû Ê±Æ 1 þ0 2 P þ4¶ M 6 5 úú � ÆÉ 5 6 55 ï Ö� :DE Öë þD ú  :DE Öë þü úØ þÍÊ 5 ÉÃ°
gÆÅÉ gÏÐÆ° Ç® ÉÃ° ÉÃ ÇÆû ËÇ®° ±Ê þ��4Äúú � Ä®û °�°® Î±Æ° ý û±°Å® mÉ Ï± ÉÃÆ±ÐÏÃ � ÆÉ 5 6 555 ï
Ö� :DE Öë þD ú  :DE Öë þü ú  :DE Öë þ0 úØ 5 ^ÏÄÇ® ÉÃ° Í±®ÍËÐÅÇ±® ÍÄ® ±®ËÈ = ° Ð®û°ÆÅÉ± ±û ÄÅ ÌÆÄÏp
ÎÄÉÇÍÄËËÈ �°ËËÊ±ÆÎ°û ý Ç® ÉÃÇÅ ÌÄÆÉÇÍÐËÄÆ Í±®É°üÉ ý =È ÄûûÇÉÇ±® ±Ê 
Ò 	� � ¦� 
Ò 	� Ñ��
 �
� Ñ�§
�� Ñ �E�� K Ó	 	 µÑ 	ÓbÑ	� 5

8°É ÐÅ =ÆÇ°lÈ ÅÐÎÎÄÆÇd° ÉÃ° ÎÄÇ® Ì ±Ç®ÉÅ �° Î Äû° Ç® ÉÃÇÅ �°ÍÉÇ±® �
n° ÄÆÏÐ°û ÉÃÄÉ ÉÃ° fÐÄ®ÉÇgÍÄÉÇ±®ÄË û±ÎÄÇ® ±Ê Í±®ûÇÉÇ±®ÄË ±Æ ®±®� Æ°ÅÉÆÇÍÉ°û Î±ûÄË Å°®p

É°®Í°Å ÇÅ ®±É ±®ËÈ É± = ° Í±®ÅÉÆÄÇ®°û Ç® É°ÆÎ Å ±Ê ÉÃ° Å°Ë°ÍÉÇ±® ±Ê Ä Ñ	ÑbEÒ � þÆ°ûÐÍ°ûú Î±ûÄË=ÄÅ° ý Ä®û Ç® ÄÍÍ±ÆûÄ®Í° � ÇÉÃ ÉÃ° ®±ÉÇ±® ±Ê � Ó��
Ó�E 	 ÒÑ�Ñ��Ó�� ý =ÐÉ ÎÐÅÉ ÊÐÆÉÃ°Æ Æ°ÅÌ °ÍÉ
ÉÃ° ®±ÉÇ±® ±Ê Ò
� E 	�� 5 �ÃÇÅ ÃÄÅ = °°® ÅÃ±�® ý Ç® �°ÍÉÇ±® � 5� 5� ý É± = ° ±Ê ÌÄÆÉÇÍÐËÄÆ ÇÎ p
Ì ±ÆÉÄ®Í° Ê±Æ ÉÃ° Ä®ÄËÈÅÇÅ ±Ê Í±®ûÇÉÇ±®ÄË �ÄÆÇÄ= ÇËÇÉÈ5 �Ä� Ç®Ï Æ°� Ç°�°û ý Ç® �°ÍÉÇ±®Å � 5� 5� Ä®û
� 5� 5� ý �ÄÆÇ±ÐÅ ®±ÉÇ±®Å ±Ê Ò
� E 	�� ÉÃÄÉ ÃÄ�° = °°® Ç®�°ÅÉÇÏÄÉ°û Ç® ÉÃ°±ÆÇ°Å ±Ê ®±®Î±®±p
É±®ÇÍ Æ°ÄÅ±®Ç®Ï ý Ç® ÌÄÆÉÇÍÐËÄÆ ÉÃ° Î±ûÄË ÉÃ°±ÆÇ°Å ±Ê Ï°®°ÆÇÍÇÉÈ ±Ê h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É
Ä®û h±®ûÇÉÇ±®ÄË " °ÊÄÐËÉ k°ÄÅ±®Ç®Ï ý �° ÃÄ�° ÄûÄÌÉ°û ÉÃ° ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® ±Ê
h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É þ^ÅÃ°Æ �±ÆÆ°ÄÐ þ��� � ý����ú Ä®û �±ÆÆ°ÄÐ þ����úú É± ±ÐÆ "k�
ÊÆÄÎ°�±Æÿ ý È°É ÌÆ±� Çû°û ÇÉ � ÇÉÃ Ä Í±®É°üÉ� ÉÈÌ ° ÄÆÏÐÎ°®É ÉÃÄÉ Ê±Æ ÉÃ° Ä®ÄËÈÅÇÅ ±Ê Î±ûÄËËÈ
fÐÄ®ÉÇg°û ÅÉÆÐÍÉÐÆ°Å ÇÅ Ç®ÅÉÄ®ÉÇÄÉ°û =È ÉÃ° ��èE�Ñ ±Ê ÉÃ° Î±ûÄË =ÄÅ° 4 5 � ÇÉÃ ÉÃ° Ä®É°Í°û°®É



���

"k� 6 5 þÅ°° �°ÍÉÇ±® � 5�ú 5 �Ã° Í±®É°üÉ Å°®ÅÇÉÇ� ÇÉÈ ÉÃÄÉ �° ÉÃÐÅ =ÐÇËÉ Ç®É± ÉÃ° ®±ÆÎÄËÍÈ Æ°p
ÅÉÆÇÍÉÇ±® Ê±Æ ÉÃ° Ä®ÄËÈÅÇÅ ±Ê Í±®ûÇÉÇ±®ÄËÅ ÉÐÆ®°û ±ÐÉ É± ÄËË±� Ê±Æ Ä ÅÐÍÍ°ÅÅÊÐË Ä®ÄËÈÅÇÅ ±Ê ÉÃ°
ÌÆ±= Ë°Î ÄÉÇÍ ÍÄÅ°Å ±Ê �ÄÆÇÄ= ËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ � ÇÉÃ Í±®l ÇÍÉÇ®Ï Í±®Å°fÐ°®ÉÅ 5

^Å �° ÅÐÏÏ°ÅÉ°û Ç® �°ÍÉÇ±® � 5� 5� ý �Ã°® Æ°� Ç°� Ç®Ï 8°� ÇÅ m Ä®ÄËÈÅÇÅ ±Ê �ÄÆÇÄ= ËÈ ÅÉÆÇÍÉ Í±®p
ûÇÉÇ±®ÄËÅ � ÇÉÃ Í±®l ÇÍÉÇ®Ï Í±®Å°fÐ°®ÉÅ ý ÉÃ° Ç®É°ÆÌÆ°ÉÄÉÇ±® ±Ê ÅÐÍÃ Å°fÐ°®Í°Å ÇÅ Ã°Ä� ÇËÈ û°p
Ì °®û°®É ±® Ä Í±®É°üÉ û°Ì °®û°®É ý è�ÒE� Ó� Ç®É°ÆÌÆ°ÉÄÉÇ±® 5 �ÃÇÅ ûÈ®ÄÎ ÇÍ Ì °ÆÅÌ °ÍÉÇ�° Ë°û ÐÅ
É± Ä® Ä®ÄËÈÅÇÅ ±Ê Å°fÐ°®Í°Å ±Ê Ç®ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ � ÇÉÃ Í±®l ÇÍÉÇ®Ï Í±®Å°fÐ°®ÉÅ
ÉÃÄÉ û±°Å ·ÐÅÉÇÍ° É± ÉÃ° Ç®ÉÐÇÉÇ±® ÉÃÄÉ ÅÐÍÃ Í±®É°üÉÅ Ç®�±Ë�° ÅÐÍÍ°ÅÅÇ�° Æ°� ÇÅÇ±® ±Ê �ÃÄÉ
ÇÅ Í±®ÅÇû°Æ°û ý ÄÉ ÉÃ° �ÄÆÇ±ÐÅ Ç®É°ÆÎ°ûÇÄÉ° ÅÉÄÏ°Å ±Ê ÉÃ° Å°fÐ°®Í° ý É± = ° Ò
� E 	 	� ÉÃ° ÍÄÅ°
Ç® ÅÇÉÐÄÉÇ±®Å �Ã°Æ° eÉÉ± Í±Î °Å É± ÉÃ° ÌÄÆÉÈ5 ^®û ý ÄÅ ÇÉ g®ÄËËÈ ÉÐÆ®°û ±ÐÉ ý ÉÃ ÇÅ Æ°� ÇÅÇ±®
ÇÅ Ç® ËÄÅÉ Ä®ÄËÈÅÇÅ Ç®ûÐÍ°û =È þÎ Ç®ÇÎÄËú Æ°� ÇÅÇ±® ±Ê ÉÃ° Ð®û°ÆËÈ Ç®Ï �°�ÄËÐÄÉÇ±® Í±®É°üÉ� ý
Ç® Æ°ÅÌ±®Å° É± ÉÃ° Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ ý Ç® Í±®·Ð®ÍÉÇ±® � ÇÉÃ ÉÃ° èÑ� ÑE�Óµ	Ñ ëìdVXíXVXWY
Í±®ÅÉÆÄÇ®É 5 �Ã° �U\XU�bXWY Í±®ÅÉÆÄÇ®É ±® + Å±ÆÉ ±Ê �Í±ÎÌÐÉ°Å� ÉÃ° °q°ÍÉÅ ±Ê ÉÃÇÅ Î±Æ°
ÊÐ®ûÄÎ°®ÉÄË � ÓÒÓ� E 	 Æ°� ÇÅÇ±® ±Ê ÉÃ° °�ÄËÐÄÉÇ±® Í±®É°üÉ ý Ç® ÉÃÄÉ ÇÉ û°g®°Å Æ°g®°û ®±ÆÎÄËÍÈ
ÄÅÅÐÎÌÉÇ±®Å � ÇÉÃÇ® ÉÃÇÅ ®°� ý Î Ç®ÇÎ ÄËËÈ Æ°� ÇÅ°û Í±®É°üÉ ý Ê±Æ ÉÃ±Å° ÃÈÌ±ÉÃ°ÉÇÍÄË ÅÇÉÐÄÉÇ±®Å
Ê±Æ �ÃÇÍÃ �� Ñ�Ó� �Ó�� ÇÅ û°Ê°ÄÉ°û ý Ç® � ÇÆÉÐ° ±Ê ÉÃ° �®°�� Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄË 5

o® ÅÐÎ ý ±ÐÆ Ä®ÄËÈÅÇÅ ±Ê �ÄÆÇÄ= ËÈ ÅÉÆÇÍÉ Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ ûÇq°ÆÅ ÍÆÐÍÇÄËËÈ ÊÆ±Î 8°� ÇÅ m
Ä®ÄËÈÅÇÅ Ç® É°ÆÎ Å ±Ê Ä ÌÆ°�°ÅÉÄ= ËÇÅÃ°û ÅÌÃ°Æ° ÅÈÅÉ°Î ý Ç® ÉÃÄÉ ÇÉ Ì ±ÅÇÉÅ Ä è�ÒE� Ó� Ç®É°ÆÌÆ°p
ÉÄÉÇ±® ÌÆ± Í°ÅÅ Ê±Æ ÅÐÍÃ Å°fÐ°®Í°Å ±Ê Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ 5 n° û± ®±É ÄÅÅÐÎ° ÉÃÄÉ ÉÃ°Æ°
ÇÅ Ä ÅÇ®ÏË° Í±®É°üÉ ÉÃÄÉ �°ÆÇg°Å E 	 	 
� ÉÃ°Å° ÅÐ= Å°fÐ°®É Í±®ûÇÉÇ±®ÄËÅ ý =ÐÉ Ì ±ÅÇÉ Ä ÌÆ± Í°ÅÅ ±Ê
Æ°Ì °ÄÉ°û þÎ Ç®ÇÎÄËú Æ°� ÇÅÇ±® ±Ê ÉÃ° Ð®û°ÆËÈ Ç®Ï °�ÄËÐÄÉÇ±® Í±®É°üÉ Ç® Æ°ÅÌ ±®Å° É± ÉÃ° ®°� ËÈ
ÄÅÅ°ÆÉ°û Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ 5 �±Ï°ÉÃ°Æ � ÇÉÃ ÉÃ° ëìdVXíXVXWY Í±®ÅÉÆÄÇ®É ±® + �° ÉÃ°Æ°=È
Ï°É Ä® °üÌËÄ®ÄÉÇ±® Ê±Æ ÉÃ° Í±®ÉÆÄÅÉ = °É�°°® Ç®ÍÆ°ÄÅÇ®ÏËÈ �Å 5 û°ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ 5

�Ä� Ç®Ï Ï±®° ÉÃÇÅ ÊÄÆ ý �° � ÇËË ý Ç® �°ÍÉÇ±® � 5� 5� ý ÉÆÈ É± °üÉ°®û ÉÃÇÅ Ä®ÄËÈÅÇÅ ±Ê �ÄÏÐ° Ä®û
�ÄÆÇÄ= ËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ Ç® Í±®É°üÉ É± ÌÃ°®±Î°®Ä ±Ê ®±®Î±®±É±® ÇÍ Æ°ÄÅ±®Ç®Ï ý �Ã°Æ° �°
� ÇËË Æ°ËÈ ±® ÉÃ° Æ°ÅÐËÉÅ ÉÃÄÉ �°Æ° °Î °ÆÏÇ®Ï ÊÆ±Î ±ÐÆ ûÇÅÍÐÅÅÇ±® Ä®û Í±ÎÌÄÆÇÅ±® = °É�°°®
h±ÎÎ°®Å°®Å° r®ÉÄÇËÎ °®É Ä®û h±®ûÇÉÇ±®ÄË " °ÊÄÐËÉ k°ÄÅ±® Ç®Ï þÅ°° �°ÍÉÇ±® � 5� 5�ú 5

�ÐÉ gÆÅÉ ý �° �Ä®É É± = ÆÇ°lÈ ÄûûÆ°ÅÅ ÉÃ° ÇÅÅÐ° ±Ê ÉÃ° ®±®� ÉÆÄ®ÅÇÉÇ� ÇÉÈ ±Ê ÉÃ° þÍ±Ð®É°ÆÊÄÍp
ÉÐÄËú Í±®ûÇÉÇ±®ÄË ý �ÃÇÍÃ �ÄÅ ÍËÄÇÎ°û ý =È 8°� ÇÅ þ����ú ý É± = ° Ä Í±®Å°fÐ°®Í° ±Ê ÉÃ° �ÄÆÇÄ= ÇËÇÉÈý
±Æ ®±®Î±®±É±®ÇÍÇÉÈ ±Ê Í±®ûÇÉÇ±®ÄËÅ þÅ°° �°ÍÉÇ±® � 5� 5�ú 5
# $° $% *ÞãðÜßÝß² ßÝù ÞÛ² ßÜ ßÝÛò N Oãññãàßá÷Ü Pàá÷ðÝÛÞóãàÝ÷ãñ óã ññãàßÛÜQ ãðò ôáòãñ

Ü÷RáÞòßðãÝßáð

�Ã° ÍËÄÅÅÇÍÄË °üÄÎÌË° ÉÃÄÉ ÇËËÐÅÉÆÄÉ°Å ÉÃ° ®±®� ÉÆÄ®ÅÇÉÇ� ÇÉÈ ±Ê þÍ±Ð®É°ÆÊÄÍÉÐÄËú Í±®ûÇÉÇ±®ÄËÅ
ÇÅ þ���ú 5éø oÊ ÉÆÄ®ÅÇÉÇ� ÇÉÈ �°Æ° É± Ã±Ëû ý ÉÃ° Í±®ÍËÐÅÇ±® Ç® þ���ú ÅÃ±ÐËû = ° �ÄËÇû 5 °É ÇÉ ÇÅ® mÉ 5
þ���ú oÊ � 5 rûÏÄÆ �±±�°Æ ÃÄû = °°® = ±Æ® Ä kÐÅÅÇÄ® ý ÉÃ°® Ã° �±ÐËû ÃÄ�° = °°® Ä h±ÎÎÐ®ÇÅÉ 5

oÊ Ã° ÃÄû = °°® Ä h±ÎÎÐ®ÇÅÉ ý Ã° �±ÐËû ÃÄ�° = °°® Ä ÉÆÄÇÉ±Æ 5S oÊ Ã° ÃÄû = °°® = ±Æ® Ä kÐÅÅÇÄ® ý Ã° �±ÐËû ÃÄ�° = °°® Ä ÉÆÄÇÉ±Æ 5 8°� ÇÅ þ���� ���ú

oÊ Í±®ÅÇû°Æ°û � ÇÉÃ ÍÄÆ° þ���ú ÎÐÅÉ = ° Ç®É°ÆÌÆ°É°û ÄË±®Ï ÉÃ° ËÇ®°Å ±Ê þ���Äú ý �Ã°Æ° �° ÃÄ�°
Äûû°û Ó�� 	Ó�Ó� Í±®ûÇÉÇ±®Å ÉÃÄÉ ÊÐÆÉÃ°Æ Æ°ÅÉÆÇÍÉ ÉÃ° Í±®ûÇÉÇ±®ÄËÅ m Ä®É°Í°û°®É Ä®û Í±®Å°fÐ°®É
ôý³{w w´}x��w y� �~yzyv}��� �~�x ¿|}�v}¾w~ �Á3�� � �
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ÍËÄÐÅ°Å 5 o® ÉÃÇÅ Î±Æ° °üÌ ËÇÍÇÉ Æ°®û°ÆÇ®Ï ÇÉ ÇÅ °� Çû°®É ÉÃÄÉ ÉÆÄ®ÅÇÉÇ� ÇÉÈ ÍÄ®®±É Ã±Ëû � ÉÃ°
Ä®É°Í°û°®É ±Ê ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ÇÅ Ç®Í±ÎÌÄÉÇ= Ë° � ÇÉÃ ÉÃ° Í±®Å°fÐ°®É ±Ê ÉÃ° gÆÅÉ ±®° ý
Ä®û ÉÃÐÅ ý ÉÃ° ÄÆÏÐÎ°®É ÅÍÃ°Î ° ±Ê �EÒ� Ó�ÓbÓ�� ÍÄ®®±É ý Ç® ÉÃ° gÆÅÉ Ì ËÄÍ° ý = ° ÄÌÌËÇ°û É± þ���Äú 5

þ���= ú ÇËËÐÅÉÆÄÉ°Å ÉÃ° ÇÅÅÐ° ÊÆ±Î ÉÃ° ±ÌÌ±ÅÇÉ° � Ç°�Ì±Ç®É � ¦� ÉÃ° Ä®É°Í°û°®É ±Ê ÉÃ° Å°Í±®û
Í±®ûÇÉÇ±®ÄË �°Æ° É± = ° Ç®É°ÆÌÆ°É°û ÄÅ Çû°®ÉÇÍÄË É± ÉÃ° Í±®Å°fÐ°®É ±Ê ÉÃ° gÆÅÉ Í±®ûÇÉÇ±®ÄË ý Ç®
±Æû°Æ É± ËÇÍ°®Å° ÄÌÌËÇÍÄÉÇ±® ±Ê �EÒ�Ó�ÓbÓ�� ý ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ÍÄ®®±É = ° ·ÐûÏ°û ÉÆÐ° ý
Ä®û Ò
 Í±®ÍËÐÅÇ±® ÉÃÄÉ Æ°ËÇ°Å ±® ÉÃ° Å°Í±®û ÌÆ°Î ÇÅ° ÍÄ® = ° Í±®ÅÇû°Æ°û ÉÆÐ° 5
þ���ú Ä 5 oÊ � 5 rûÏÄÆ �±±�°Æ ÃÄû = °°® =±Æ® Ä kÐÅÅÇÄ® ý ÉÃ°® Ã° �±ÐËû ÃÄ�° = °°® Ä h±Î p

ÎÐ®ÇÅÉ K� Ó	Ñ Ò
� � ÑEè 
� �� Ñ ��¦ 5
oÊ Ã° ÃÄû = °°® Ä h±ÎÎÐ®ÇÅÉ ý K� Ó	Ñ µÑÓÒj �� Ñ � ÑEè 
� �� Ñ ��¦ý Ã° �±ÐËû ÃÄ�°= °°® Ä ÉÆÄÇÉ±Æ 5
¢S oÊ Ã° ÃÄû = °°® = ±Æ® Ä kÐÅÅÇÄ® ý Ã° �±ÐËû ÃÄ�° = °°® Ä ÉÆÄÇÉ±Æ 5

= 5 oÊ � 5 rûÏÄÆ �±±�°Æ ÃÄû = °°® =±Æ® Ä kÐÅÅÇÄ® ý ÉÃ°® Ã° �±ÐËû ÃÄ�° = °°® Ä h±Î p
ÎÐ®ÇÅÉ K� Ó	Ñ Ò
� � ÑEè 
� �� Ñ ��¦ 5T oÊ Ã° ÃÄû = °°® Ä h±ÎÎÐ®ÇÅÉ K� Ó	Ñ Ò
� µÑÓÒj �� Ñ � ÑEè 
� �� Ñ ��¦ý Ã° �±ÐËû
ÃÄ�° = °°® Ä ÉÆÄÇÉ±Æ 5

�ÃÇÅ ±= Å°Æ�ÄÉÇ±® ÇÅ ÎÄû° °üÌËÇÍÇÉ Ç® É°ÆÎ Å ±Ê ÉÃ° "k� Æ°ÌÆ°Å°®ÉÄÉÇ±® þ��� ú Ê±Æ þ���Äú ý�Ã°Æ° �° ÃÄ�° ÍÃ±Å°® ÉÃ° Î±ûÄË =ÄÅ° ±Ê ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË É± = ° Ä®ÄÌÃ±ÆÇÍÄËËÈ û°Ì °®p
û°®É ±® ÉÃ° ÅÍ±Ì ° ÄÆÏÐÎ°®É ±Ê ÉÃ° gÆÅÉ Í±®ûÇÉÇ±®ÄË 5 °É ý ûÐ° É± ÉÃ° Í±®l ÇÍÉÇ®Ï þÇÎÌËÇÍÇÉú
Ç®Ê±ÆÎÄÉÇ±® ±Ê ÉÃ° ÅÍ±Ì ° ÄÆÏÐÎ°®É ±Ê ÉÃ° gÆÅÉ ý Ä®û ÉÃ° Ä®É°Í°û°®É ±Ê ÉÃ° ÅÐ= ±Æû Ç®ÄÉ°û
Í±®ûÇÉÇ±®ÄË ý ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ÍÄ®®±É = ° ·ÐûÏ°û ÉÆÐ° ý Ð®Ë°ÅÅ Ç® Ä ÉÆÇ� ÇÄË �ÄÈý �ÃÇÍÃ Ç®
Ï°®°ÆÄË Æ°ÅÐËÉÅ Ç® Ä Æ°ÄûÇ®Ï ÉÃÄÉ ÇÅ Ì °ÆÍ°Ç�°û ÄÅ ±ûû ý ±Æ °�°® ÊÄËÅ° Ç® ®ÄÉÐÆÄË ËÄ®ÏÐÄÏ° Ð®û°Æp
ÅÉÄ®ûÇ®Ï 5 �ÃÐÅ ý °�°® ÇÊ ÉÃ° Î±ûÄË =ÄÅ° ±Ê ÉÃ° ÉÃÇÆû Í±®ûÇÉÇ±®ÄË �°Æ° ÍÃ±Å°® É± Ä®ÄÌÃ±ÆÇÍÄËËÈ
Æ°Ê°Æ É± ÉÃ° Í±®É°üÉ Æ°Ê°Æ°®É å ý Ï Ç�°® ÉÃÄÉ ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ÍÄ®®±É = ° ·ÐûÏ°û þ®±®�
ÉÆÇ� ÇÄËËÈ ú ÉÆÐ° ý ÇÉ ÇÅ ÉÃ°® ÄËÅ± ÌÆ°ûÇÍÉ°û ÉÃÄÉ ÉÃ° g®ÄË Í±®ûÇÉÇ±®ÄË ÍÄ®®±É = ° ·ÐûÏ°û ÉÆÐ° 5

þ��� ú

Ú Û Ü õ

Ú ��
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Û �� Ú á
ÛH ÛHH â Hâ H � Ú
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�Ã° ±®ËÈ �ÄÈ É± Ç®É°ÆÌÆ°É ÉÃ° ÌÆ°Î ÇÅ°Å Ç® þ���úL þ���Äú ÇÅ ÄÅ Ç® þ���ú ý �Ã°Æ° ÉÃ° Î±ûÄË=ÄÅ°Å ±Ê = ±ÉÃ Í±®ûÇÉÇ±®ÄËÅ ÄÆ° ÍÃ±Å°® É± = ° Ä®ÄÌÃ±ÆÇÍÄËËÈ û°Ì°®û°®É ±® ÉÃ° Í±®É°üÉ Æ°Ê°Æ°®ÉÅ

ÉÃÄÉ Æ°ÌÆ°Å°®É ÉÃ° ûÇÆ°ÍÉËÈ ÌÆ°Í°ûÇ®Ï ûÇÅÍ±ÐÆÅ° ý Ô Ä®û Õ ý Æ°ÅÌ °ÍÉÇ�°ËÈ5 °É ý ÅÇ®Í° ÄÅ �°
ÃÄ�° Å°°® ÉÃ° ÉÆÐÉÃ ±Ê ÉÃ° gÆÅÉ Í±®ûÇÉÇ±®ÄË ÇÅ û°Ì °®û°®É ±® ÉÃ° ÄûûÇÉÇ±®ÄË ÄÅÅÐÎÌÉÇ±® ÉÃÄÉ
�±±�°Æ mÅ = °Ç®Ï = ±Æ® Ä kÐÅÅÇÄ® Ï± °Å ÄË±®Ï � ÇÉÃ Ã ÇÎ ®±É = °Ç®Ï Ã°Äû ±Ê ÉÃ° ê� o ý Ä®û ÉÃÄÉ
Ã° ÍÄ® ±®ËÈ = ° ·ÐûÏ°û Ä ÉÆÄÇÉ±Æ ±® ÉÃ° Í±Ð®É°ÆÊÄÍÉÐÄË ÄÅÅÐÎÌÉÇ±® ÉÃÄÉ Ã° ÇÅ Ä Í±ÎÎÐ®ÇÅÉ ý
ÇÉ Ê± ËË±� Å ÉÃÄÉ ÇÊ �° ÄÆ° Í±®ÅÇû°ÆÇ®Ï Í±®É°üÉÅ å �Ã°Æ° Ã° ÇÅ Ã°Äû ±Ê ÉÃ° ê� o ý �° ÍÄ®®±É
û°ÆÇ�° ÉÃÄÉ Ñ	E�Ób Ñ �
 å ý ÇÊ Ã° �°Æ° Ä kÐÅÅÇÄ® ý Ã° �±ÐËû = ° Ä ÉÆÄÇÉ±Æ 5 �± ý Æ°� ÇÅÇ±® É± ý ±Æ
Í±Ð®É°ÆÊÄÍÉÐÄË ÄÅÅÐÎÌÉÇ±® ±Ê Ä Í±®É°üÉ ÉÃÄÉ ÎÄÿ°Å ÉÃ° Å°Í±®û Í±®ûÇÉÇ±®ÄË ÉÆÐ° ÌÆ±ûÐÍ°Å ÄÉ
ÉÃ° ÅÄÎ ° ÉÇÎ° Ä Í±®É°üÉ Ç® �ÃÇÍÃ ÉÃ° gÆÅÉ ±®° ÍÄ®®±É = ° ÉÆÐ° 5

�± ÇÉ ÉÐÆ®Å ±ÐÉ ÉÃÄÉ ÉÃ° ÊÄÇËÐÆ° ±Ê ÉÆÄ®ÅÇÉÇ� ÇÉÈ � ÇÉÃ °üÄÎÌË°Å ËÇÿ° þ���ú ÇÅ ®±É ®°Í°ÅÅÄÆÇËÈ
ÉÇ°û É± ÉÃ° ®±®Î±®±É±®ÇÍÇÉÈ ±Æ �ÄÆÇÄ= ÇËÇÉÈ ±Ê Í±®ûÇÉÇ±®ÄËÅ ý ÄÅ ÍËÄÇÎ°û =È 8°� ÇÅ ý =ÐÉ ÍÄ® = °
ÄÍÍ±Ð®É°û Ê±Æ ±® ÉÃ° =ÄÅÇÅ ±Ê Ä �
Ò �ÑÕ � èÑ� ÑÒèÑÒ � Ä®ÄËÈÅÇÅ ±Ê Í±®ûÇÉÇ±®ÄËÅ ý Ç® ÉÃ° ÅÌ ÇÆÇÉ ±Ê
¥ÆÄÉd°Æ mÅ ®±ÉÇ±® ±Ê Ñ	E�ÓbÑ �
èE 	Ó�� 5

þ���ú

Ú Û Ü õ

Ú ��
´� �/�z}~äÜ ���w~ �´ �
¶Þ uy¹µ¶v ßUà� u¶úVÝW VXYZ ßUà

Û �� Ú á
ÛH ÛHH â Hâ H � ÚÛH �� â H á ~���y}v �´ � ã ÛHH �� ÛH á û ¶Þ uy¹µ¶v ßUàû � u¶ú�ÝW �XYZ ßUà��xx�vy�| �´ �

Ü �� Û á
Ü H Ü HH â HHâ HH � Û
Ü H �� â HH á � u¶ú�ÝW �XYZ ßUà��xx�vy�| �´ � ã Ü HH �� Ü H á |~}y|�~ �´ �

õ �� Ü á
õH õHH â HHHâ HHH � Ü
õH �� âHHH á ~���y}v �´ � (ã õHH �� õH á |~}y|�~ �´ �

^®±ÉÃ°Æ °üÄÎÌË° ÉÃÄÉ �ÄÅ ÆÄÇÅ°û =È 8°� ÇÅ Ç® ±Æû°Æ É± ÅÐ= ÅÉÄ®ÉÇÄÉ° ÉÃÄÉ ÉÃ° ®±®�
ÉÆÄ®ÅÇÉÇ� ÇÉÈ ±Ê Í±Ð®É°ÆÊÄÍÉÐÄËÅ ÍÄ® = ° ÄÍÍ±Ð®É°û Ê±Æ Ç® É°ÆÎ Å ±Ê ÉÃ° Ä®ÄËÈÅÇÅ ±Ê Í±Ð®É°Æp
ÊÄÍÉÐÄË �ÄÆÇÄ= ÇËÇÉÈ =È Î°Ä®Å ±Ê Ä ÅÌÃ°Æ° ÅÈÅÉ°Î �ÄÅ þ���Äú þÅ°° �°ÍÉÇ±® � 5� 5�ú 5

�Ã° ÄÆÏÐÎ°®É �°®É ÄÅ Ê± ËË±� Å � �° ÍÄ®®±É Í±®ÍËÐû° ý ÄÅ Ç® þ���Äú ý ÉÃÄÉ Ó� Ñ��
 �Eè j 
Ò Ñ§
�� ÑÒ /E 	è
 K 
�	è �EbÑ j 
ÒÑý ÅÇ®Í° � ��Ã° ÊÄÍÉ ÇÅ ÉÃÄÉ eÉÉ± ÇÅ nÄËû± mÅ ÅÐÍÍ°ÅÅÊÐË ÆÇ�ÄË Ê±Æ
^®®Ä mÅ Äq°ÍÉÇ±®Å 5 nÄËû± ÅÉÇËË ÉÄÏÅ ÄÆ±Ð®û ÄÊÉ°Æ ^®®Ä ý =ÐÉ ®°�°Æ ÆÐ®Å ÉÃ° ÆÇÅÿ ±Ê Î°°ÉÇ®Ï
eÉÉ± 5 eÉÉ± �ÄÅ Ë± Íÿ°û ÐÌ ÄÉ ÉÃ° ÉÇÎ ° ±Ê ÉÃ° ÌÄÆÉÈý Å± ÉÃÄÉ ÃÇÅ Ï±Ç®Ï É± ÇÉ ÇÅ Ä ÊÄÆ� Ê°ÉÍÃ°û
ÅÐÌÌ±ÅÇÉÇ±® � =ÐÉ ^®®Ä ÄËÎ±ÅÉ ûÇû Ï± 5 �Ã°® ÉÃ° ÌÆ°Î ÇÅ°Å ÄÆ° ÉÆÐ° Ä®û ÉÃ° Í±®ÍËÐÅÇ±® ÊÄËÅ° 5�
þ8°� ÇÅ þ���� ���Ê úú 5

�ÐÉ ý ÄÅ �° ÄÆÏÐ°û Ç® �°ÍÉÇ±® � 5� 5� ý ±® Ä Í±®É°üÉ û°Ì°®û°®É Ä®ÄËÈÅÇÅ ±Ê Í±®ûÇÉÇ±®ÄËÅ ý ÇÊ
ÉÃ° ÄûûÇÉÇ±®ÄË ÄÅÅÐÎÌÉÇ±® ÉÃÄÉ �ÖnÄËû±Ø ®°�°Æ ÆÐ®Å ÉÃ° ÆÇÅÿ ±Ê Î °°ÉÇ®Ï eÉÉ±� ÇÅ ÉÄÿ°® Ç®É±
ÄÍÍ±Ð®É ÄÅ Ä® ÄûûÇÉÇ±®ÄË ÌÆ°Î ÇÅ° ý ÄÅ Ç® þ���= ú ý ÉÃ°® �° ÍÄ®®±É û°ÆÇ�° ÉÃ° Í±®ÍËÐÅÇ±® ÉÃÄÉ
Ó� Ñ��
 �Eè j 
Ò Ñ§ �� ÑÒ /E 	è
 K 
�	è �EbÑ j 
ÒÑ5 e® ÉÃ° =ÄÅÇÅ ±Ê ÉÃ° gÆÅÉ ÌÆ°Î ÇÅ° Ç® þ���= ú
ÉÃ° ÉÃÇÆû Í±®ûÇÉÇ±®ÄË ÍÄ® ±®ËÈ = ° ·ÐûÏ°û ÉÆÐ° ÇÊ ÉÃ° Ä®É°Í°û°®É ÇÅ ÊÐÆÉÃ°Æ Æ°ÅÉÆÇÍÉ°û ÄÅ Ç®
þ���= ú ý Ä®û ÉÃÐÅ ý ÉÃ° ÄÆÏÐÎ°®É ÅÍÃ°Î ° ÇÅ ®±É Ä® Ç®ÅÉÄ®Í° ±Ê �EÒ� Ó�ÓbÓ�� 5



��4
þ���ú Ä 5 oÊ eÉÉ± ÃÄû Ï±®° É± ÉÃ° ÌÄÆÉÈý ÉÃ°® ^®®Ä �±ÐËû ÃÄ�° Ï±®° 5

oÊ ^®®Ä ÃÄû Ï±®° ý ÉÃ°® nÄËû± �±ÐËû ÃÄ�° Ï±®° 5
�Ã°Æ°Ê±Æ° ý oÊ eÉÉ± ÃÄû Ï±®° ý ÉÃ°® nÄËû± �±ÐËû ÃÄ�° Ï±®° 5 8°� ÇÅ þ���� ���ú

= 5 oÊ ^®®Ä Ï± °Å ±ÐÉ � ÇÉÃ eÉÉ± ý nÄËû± Ä�±ÇûÅ Ã ÇÎ 5
oÊ eÉÉ± ÃÄû Ï±®° É± ÉÃ° ÌÄÆÉÈý ÉÃ°® ^®®Ä �±ÐËû ÃÄ�° Ï±®° 5
oÊ ^®®Ä ÃÄû Ï±®° ý µ�� Ò
� Ñ��
ý ÉÃ°® nÄËû± �±ÐËû ÃÄ�° Ï±®° 5
¢S oÊ eÉÉ± ÃÄû Ï±®° ý ÉÃ°® nÄËû± �±ÐËû ÃÄ�° Ï±®° 5

n° ûÇû ®±É È°É °üÌ ËÄÇ® Ã±� Ç® ±ÐÆ Ä®ÄËÈÅÇÅ ±Ê Í±®ûÇÉÇ±®ÄËÅ �° � ÇËË ÄÍÍ±Ð®É Ê±Æ þ®±®Î±®±p
É±®ÇÍú Æ°ÄÅ±®Ç®Ï � ÇÉÃ Í±®ûÇÉÇ±®ÄËÅ ý ÄÅ ° 5Ï 5 � ÇÉÃ ÄÆÏÐÎ°®É ÅÍÃ°Î ÄÉÄ ËÇÿ° þ���Äú ý �ÃÇÍÃ Å°°Î
É± ÅÄÉÇÅÊÈ _EÒ�Ó�ÓbÓ�� 5 �Ã° Î ÄÇ® Ì ±Ç®É �° �Ä®É°û É± ÎÄÿ° ÄÉ ÉÃÇÅ Ì±Ç®É ÇÅ ÉÃÄÉ ÉÃ° ÍËÄÅÅÇÍÄË
°üÄÎÌË°Å ±Ê �Í±Ð®É°ÆÊÄÍÉÐÄË ÊÄËËÄÍÇ°Å� ÍÄ® = ° ÄÍÍ±Ð®É°û Ê±Æ =È Ä �
Ò �ÑÕ � èÑ� ÑÒèÑÒ � Ä®ÄËÈÅÇÅ
±Ê Í±®ûÇÉÇ±®ÄËÅ ý � ÇÉÃ±ÐÉ Æ°Å±ÆÉÇ®Ï É± ÉÃ° ®±ÉÇ±® ±Ê �ÄÏÐ°®°ÅÅ ±Æ �ÄÆÇÄ= ÇËÇÉÈ ±Ê Í±®ûÇÉÇ±®ÄËÅ 5
# $° $° 'áðò ßÝ ßáðã ñ ðáðôáðáÝáðßà ÞÛãÜáðßðø ãðò ÝöÛ òùðãô ßàÜ áó ò ßÜàá÷ÞÜÛ

eÐÆ ±=· °ÍÉÇ�° Ç® ÉÃ ÇÅ ËÄÅÉ �°ÍÉÇ±® ÇÅ É± Ç®�°ÅÉÇÏÄÉ° �Ã°ÉÃ°Æ ±ÐÆ �
Ò �ÑÕ � èÑ� ÑÒèÑÒ � Ä®û
è�ÒE� Ó� Ä®ÄËÈÅÇÅ ±Ê þ�ÄÆÇÄ= ËÈ ÅÉÆÇÍÉú Í±®ûÇÉÇ±®ÄËÅ ÍÄ® = ° °üÉ°®û°û É± ÄÍÍ±Ð®É Ê±Æ ÉÃ° Ç®É°Æp
ÌÆ°ÉÄÉÇ±® ±Ê þÅ°fÐ°®Í°Å ±Ê ú Ï°®°ÆÇÍ Å°®°®Í°Å 5 ^®û ý Î±Æ°±�°Æ ý �° � ÇËË Ç®�°ÅÉÇÏÄÉ° �Ã°ÉÃ°Æ
ÉÃ° ÐÅ° ÉÃÄÉ �° ÃÄ�° ÎÄû° ý Ç® ÉÃ° Ä®ÄËÈÅÇÅ ±Ê �ÄÆÇÄ= ËÈ ÅÉÆÇÍÉ �
ÒØ Ó��ÓÒj Í±®ûÇÉÇ±®ÄËÅ ý ±Ê ÉÃ°
ëìdVXíXVXWY Ä®û �U\XU� Xb XWY Í±®ÅÉÆÄÇ®ÉÅ ±® ÉÃ° ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + É± ÄÍÍ±Ð®É
Ê±Æ Í±®l ÇÍÉÇ®Ï �û°ÊÄÐËÉÅ� ý � ÇËË ÄËÅ± ÄÍÍ±Ð®É Ê±Æ =ÄÅÇÍ ÅÍÃ°ÎÄÉÄ ±Ê ®±®Î±®±É±®ÇÍ Æ°ÄÅ±®Ç®Ï
� ÇÉÃ Ï°®°ÆÇÍ Å°®É°®Í°Å 5

�Ã° Çû°ÄÅ �° ÄÆ° û°�°Ë±Ì Ç®Ï Ã°Æ° ÄÆ° ÍÆÐÍÇÄËËÈ Æ°ËÈ Ç®Ï ±® ÉÃ° Æ°ÅÐ ËÉÅ ±Ê �°ÍÉÇ±® � 5� 5� ý�Ã°Æ° � Ç® Ä® Ç®Ê±ÆÎÄË �ÄÈ � �° Ð®û°ÆÉ±±ÿ Ä Í±ÎÌÄÆÇÅ±® = °É�°°® É�± ÉÃ°±ÆÇ°Å ±Ê ®±®p
Î±®±É±® ÇÍ Æ°ÄÅ±®Ç®Ï � h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É Ä®û h±®ûÇÉÇ±®ÄË " °ÊÄÐËÉ k°ÄÅ±®Ç®Ï 5

êÇÆÅÉ Ë°É ÐÅ Í±®ÅÇû°Æ Å±Î° ûÄÉÄ ý É± g®û ±ÐÉ �Ã°ÉÃ°Æ ÉÃ° ±= Å°Æ�ÄÉÇ±®Å �° ÎÄû° Ê±Æ Å°p
fÐ°®Í°Å ±Ê Ç®ÍÆ°ÄÅÇ®ÏËÈ � Å 5 û°ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ ÍÄÆÆÈ ±�°Æ É± Í±ÆÆ°ÅÌ ±®ûÇ®Ï
Å°fÐ°®Í°Å ±Ê Ï°®°ÆÇÍ Å°®É°®Í°Å 5 �Ç�°® ÉÃ° ÍË±Å° Í±ÆÆ°ÅÌ±®û°®Í°Å �° ±= Å°Æ�°û ý Ç® �°ÍÉÇ±®
� 5� 5� ý = °É�°°® ÉÃ°Å° É�± Å°®É°®Í° ÉÈÌ °Å ý �° ÅÃ±ÐËû °üÌ °ÍÉ ÉÃÄÉ ÉÃ°È Ç® ÊÄÍÉ û± Å± 5

�ÐÉ ý ÄÌÌÄÆ°®ÉËÈý ÉÃ° Í±®ÉÆÄÅÉ = °É�°°® þ���ú Ä®û þ���ú Å°°Î Å É± ÍÃÄËË°®Ï° ÉÃ ÇÅ ÅÐÌÌ±ÅÇÉÇ±® �
o® þ���ú �° Æ°ÅÉÄÉ° ÉÃ° °üÄÎÌË° ±Ê Ä Å°fÐ°®Í° ±Ê ÓÒ�ÑE�ÓÒj 	� ��Ó�� �
ÒØ Ó��ÓÒj �
ÒèÓ�Ó
ÒE 	�
ÐÅ°û Ä= ±�° ý �Ã°Æ° �° ÍÄÎ° ÐÌ � ÇÉÃ Ä® °üÌËÄ®ÄÉÇ±® Ê±Æ �ÃÈ ÇÉ ÇÅ ±ûû É± ûÆÄ� ÉÃ° Í±®ÍËÐÅÇ±®
ÉÃÄÉ ¦� Ñ��
 �
� Ñ�§ �� Ñ �E�� K Ó	 	 µÑ 	ÓbÑ	� 5 �±� ý ÉÃ° Å°fÐ°®Í° ±Ê Ï°®°ÆÇÍÅ Ç® þ���ú ÍÄ® ÅÐÆ°ËÈ= ° Í±®Í°Ç�°û ±Ê ÄÅ Ä ÌÄÆÄËË°Ë °üÄÎÌË° ±Ê ÓÒ�ÑE�ÓÒj 	� � �Ó�� �
ÒØ Ó��ÓÒj j ÑÒ ÑÓ�� ý Ï Ç�°® ÉÃ°
ÄûûÇÉÇ±®ÄË Î ÄÉ°ÆÇÄË ÇÎÌËÇÍÄÉÇ±® ÉÃÄÉ ¨� 	 	© � ÑÒj� ÓÒ� EÑ µÓè� 5 °É ý �ÃÇË° ÇÉ ÇÅ ± ûû ý Ç® þ���ú ý
É± Í±®ÍËÐû° ÊÆ±Î ÉÃ° ÌÆ°Î ÇÅ°Å ÉÃÄÉ ¦� Ñ��
 �
� Ñ�§ �� Ñ �E�� K Ó	 	 µÑ 	Ób Ñ	� ý �° ÍÄ® ý Ç® þ���ú ý
Î Äÿ° ÉÃ° ÄûûÇÉÇ±®ÄË ÄÅÅÐÎÌÉÇ±® ÉÃÄÉ _K ÑÑ�� Ó� E µÓè Ä®û ûÆÄ� ÉÃ° þû°Ê°ÄÅÇ= Ë° ú Í±®ÍËÐÅÇ±®
ÉÃÄÉ _K ÑÑ�� �EÒ Ø � 5 eÆ ý É± ÎÄÿ° ÉÃ° ÌÄÆÄËË°ËÇÅÎ Î±Æ° ±=� Ç±ÐÅ ý �° ÍÄ® Í±®ÍËÐû° û°Ê°ÄÅÇ= ËÈý
ÊÆ±Î ÉÃ° gÆÅÉ ÉÃÆ°° ÌÆ°Î ÇÅ°Å Ç® þ���ú ý ÉÃÄÉ Ó� _K ÑÑ�� Ó� E µÓè§ _K ÑÑ�� �EÒ Ø � 5
þ���ú oÊ eÉÉ± Í±Î°Å ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ËÇ�°ËÈ5

�ÐÉ ÇÊ eÉÉ± Ä®û ^®®Ä Í±Î° ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ûÆ°ÄÆÈ5
�ÐÉ ÇÊ nÄËû± Í±Î°Å ÄÅ �°ËË ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ËÇ�°ËÈ5
£¤ ¯¯ oÊ eÉÉ± Í±Î °Å ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ËÇ�°ËÈ5



���

þ���ú
� ÇÆûÅ ÍÄ® lÈ5 � ÇÆûÅ ÍÄ® lÈ5
¡°®ÏÐÇ®Å ÄÆ° = ÇÆûÅ 5 ¡°®ÏÐÇ®Å ÄÆ° = ÇÆûÅ 5
¡°®ÏÐÇ®Å ÍÄ®®±É lÈ5 ¡°®ÏÐÇ®Å ÍÄ®®±É lÈ5
��°°ÉÈ ÇÅ Ä = ÇÆû 5
£¤ ��°°ÉÈ ÍÄ® lÈ5 £¤ oÊ ��°°ÉÈ ÇÅ Ä = ÇÆû ý Ã° ÍÄ® lÈ5

e® ÉÃ° ±ÉÃ°Æ ÃÄ®û ý �Ã°® Í±®ÅÇû°ÆÇ®Ï ÌÄÆÄËË°Ë °üÄÎÌË°Å Ç®�±Ë� Ç®Ï èÑ�ÑE�ÓÒj 	� � �Ó�� �
Ò�
Ø Ó��ÓÒj �
ÒèÓ�Ó
ÒE 	� Ä®û j ÑÒ ÑÓ�� ý ÅÐÍÃ ÄÅ þ���ú Ä®û þ��4 ú ý �° ±= Å°Æ�° ÉÃÄÉ ÇÉ ÇÅ ÆÄÉÃ°Æ ±ûû ý
Ç® þ��4 ú ý É± ÅÉÄÉ° ÉÃÄÉ � Óè� �EÒ Ø � Ç® ÉÃ° Í±®É°üÉ ±Ê ÉÃ° gÆÅÉ ÌÆ°Î ÇÅ° ý �ÃÇÍÃ É°ËËÅ ÐÅ ÉÃÄÉ
¬ ÑÒj� ÓÒ� ¨K� Ó�� EÑ µÓè�© �EÒÒ
� Ø � 5 o® ÉÃÇÅ Æ°ÅÌ °ÍÉ ý Å°fÐ°®Í°Å ±Ê èÑ�ÑE� ÓÒj 	� ��Ó�� j ÑÒÑ�
Ó�� � ÇÉÃ Í±®l ÇÍÉÇ®Ï Í±®Å°fÐ°®ÉÅ °üÄÍÉËÈ ÌÄÉÉ°Æ® � ÇÉÃ èÑ�ÑE� ÓÒj 	� ��Ó�� �
ÒèÓ�Ó
ÒE 	� � ÇÉÃ
Í±®l ÇÍÉÇ®Ï Í±®Å°fÐ°®ÉÅ 5 �±�°�°Æ ý �° ÌÆ°ÅÐÎ° ÉÃÄÉ � Ó� ý Ç® ÊÄÍÉ ý �° ÄÍÍ°ÌÉ ÉÃ° ÐÉÉ°ÆÄ®Í°
±Ê � Óè� �EÒ Ø � Ç® þ��4 ú ý ±® Ä ÅÌ °ÍÇgÍ Ç®É°ÆÌÆ°ÉÄÉÇ±® �Ã°Æ° �° fÐÄ®ÉÇÊÈ ±�°Æ ®±®�Ì °®ÏÐÇ®= ÇÆûÅ ±®ËÈ � ÇÉ ÇÅ Ì ±ÅÅÇ= Ë° É± ûÆÄ� ÉÃ° û°Ê°ÄÅÇ= Ë° Í±®ÍËÐÅÇ±® ¦� _K ÑÑ�� Ó� E µÓè§ � Ñ �EÒ Ø � 5
þ���ú oÊ eÉÉ± ý ^®®Ä Ä®û nÄËû± Í±Î° ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ËÇ�°ËÈ5

¯¯ �ÐÉ ÇÊ eÉÉ± Ä®û ^®®Ä Í±Î° ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ûÆ°ÄÆÈ5
¯¯ �ÐÉ ÇÊ eÉÉ± Í±Î°Å ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ËÇ�°ËÈ5
eÉÉ± � ÇËË Í±Î° 5
£¤ ¯¯ �Ã° ÌÄÆÉÈ � ÇËË = ° ËÇ�°ËÈ5

þ��4 ú

¡°®ÏÐÇ®Å ÍÄ®®±É lÈ5 ¡°®ÏÐÇ®Å ÍÄ®®±É lÈ5
¡°®ÏÐÇ®Å ÄÆ° = ÇÆûÅ 5 ¡°®ÏÐÇ®Å ÄÆ° = ÇÆûÅ 5
¯¯ � ÇÆûÅ ÍÄ® lÈ5 ¯¯ � ÇÆûÅ ÍÄ® lÈ5
��°°ÉÈ ÇÅ Ä = ÇÆû 5
£¤ ��°°ÉÈ ÍÄ® lÈ5 £¤ oÊ ��°°ÉÈ ÇÅ Ä = ÇÆû ý Ã° ÍÄ® lÈ5

�ÃÐÅ ý �ÃÇË° Í±®ûÇÉÇ±®ÄËÅ Ä®û Ï°®°ÆÇÍÅ Å°°Î É± = °ÃÄ�° ÅÇÎ ÇËÄÆËÈ � ÇÉÃ Æ°ÅÌ °ÍÉ É± ÉÃ° ÄÍp
Í°ÌÉÄ= ÇËÇÉÈ ±Ê Å°fÐ°®Í°Å Ç®�±Ë� Ç®Ï Ç®ÍÆ°ÄÅÇ®ÏËÈ � Å 5 û°ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Æ°ÅÉÆÇÍÉÇ�° ÍËÄÐÅ°Å Ä®û
Í±®l ÇÍÉÇ®Ï Í±®Å°fÐ°®ÉÅ ý ÉÃ°Æ° ÇÅ Ä ûÇq°Æ°®Í° ÄÅ Æ°ÏÄÆûÅ Ì ±ÅÅÇ= Ë° þû°Ê°ÄÅÇ= Ë° ú Í±®ÍËÐÅÇ±®Å
Æ°ËÄÉÇ�° É± ÅÐÍÃ Å°fÐ°®Í°Å 5 eÐÆ Í±®· °ÍÉÐÆ° � É± = ° ÅÐ= ÅÉÄ®ÉÇÄÉ°û = °Ë±� � ÇÅ ÉÃÄÉ ÉÃ° gÆÅÉ
ÄÅÌ °ÍÉ ý ±® �ÃÇÍÃ Ï°®°ÆÇÍÅ ÌÄÉÉ°Æ® � ÇÉÃ Í±®ûÇÉÇ±®ÄËÅ ý ÇÅ ÌÆ°ûÇÍÉ°û =È Ä ûÈ®ÄÎ ÇÍ ý Í±®É°üÉ
û°Ì °®û°®É Ç®É°ÆÌÆ°ÉÄÉÇ±® ±Ê Ï°®°ÆÇÍ Å°®É°®Í°Å ý �ÃÇÍÃ ûÇÆ°ÍÉËÈ Ê± ËË±� Å ÉÃ° Î±û°Ë ±Ê ±ÐÆ Ä®ÄËp
ÈÅÇÅ ±Ê �ÄÆÇÄ= ËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ Ç® Í±®É°üÉ ý Ç® �°ÍÉÇ±® � 5� 5� 5

�Ã° Å°Í±®û ÄÅÌ °ÍÉ ý Ç® �ÃÇÍÃ ÉÃ°È ûÇq°Æ � ÉÃ° û°Ê°ÄÅÇ= Ë° ÉÆÐÉÃ ±Ê ÉÃ° Í±®ûÇÉÇ±®ÄË Í±®p
ÍËÐÅÇ±® Ç® þ���ú � Å 5 þ���ú Ä®û þ��4 ú � Å 5 þ���ú � ÇÅ ÌÆ°ûÇÍÉ°û =È ÉÃ° ÌÆÄÏÎÄÉÇÍ Í±®ûÇÉÇ±® ý
°ÅÉÄ= ËÇÅÃ°û Ç® �°ÍÉÇ±® � 5� 5� ý ÉÃÄÉ Ê±Æ Ä®È ®°� ËÈ ÄÅÅ°ÆÉ°û Í±®ûÇÉÇ±®ÄË � ±Æ Ï°®°ÆÇÍ Å°®É°®Í° ý
Ê±Æ ÉÃÄÉ ÎÄÉÉ°Æ � �° ÃÄ�° É± ÄÅÅÐÎ° ÉÃÄÉ ÉÃ° ®±ÆÎ ÄËÍÈ Æ°ÅÉÆÇÍÉÇ±® Ê±Æ ÉÃ° Æ°ÅÌ °ÍÉÇ�° Ä®É°p
Í°®û°®É ÍËÄÐÅ° ÇÅ Ç® ÄÍÍ±ÆûÄ®Í° � ÇÉÃ ëìdVXíXVXWY 5

�ÃÇÅ ËÄÉÉ°Æ Ì ±Ç®É ÇÅ = °ÅÉ °üÌ ËÄÇ®°û =È Í±®ÅÇû°ÆÇ®Ï þÌÆ°ËÇÎ Ç®ÄÆÈ ú "k�Å Ê±Æ ÉÃ° É�± ÍÄÅ°Å ý
þ���ú Ä®û þ���ú � o® þ���ú ÉÃ° û°Ê°ÄÅÇ= Ë° Í±®ÍËÐÅÇ±® ÇÅ Æ°ÌÆ°Å°®É°û Ç® É°ÆÎ Å ±Ê Ä �ÄÏÐ° Í±®p
ûÇÉÇ±®ÄË ý �ÃÇÍÃ ÇÅ Í±®É°üÉÐÄËËÈ û°Ì °®û°®É ±® ÉÃ° Í±®É°üÉ ÿ °ÅÉÄ= ËÇÅÃ°û =È ÉÃ° ÌÆ°Î ÇÅ°Å 5
�±É° ÉÃÄÉ ÉÃ° Ä®É°Í°û°®É "k� 6 5\ H ±Ê ÉÃ° Í±®ûÇÉÇ±®ÄË ÅÉÆÐÍÉÐÆ° Ä®®±ÉÄÉ°û =È M 5 ÇÅ 	Ñ����Ó�� ÉÃÄ® ÉÃ° Ä®É°Í°û°®ÉÅ 6 55 Ä®û 6 555 ±Ê ÉÃ° ÌÆ°Í°ûÇ®Ï �
ÒØ Ó��ÓÒj Í±®ûÇÉÇ±®ÄËÅ 5 �±� ý ÉÃ°
Ç®ÇÉÇÄË ëìdVXíXVXWY ÄÅÅÐÎÌÉÇ±® Ê±Æ ÅÇÉÐÄÉÇ±®Å 6 5 �Ã°Æ° eÉÉ± Í±Î °Å ÇÅ û°Ê°ÄÉ°û Ç® � ÇÆÉÐ° ±Ê



���
ÉÃ° Î±Æ° ÅÌ °ÍÇgÍ ý Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ � ^Å �° ÅÄ� Ç® �°ÍÉÇ±® � 5� 5� ý =È Æ°Ì °ÄÉ°û Æ°g®°p
Î°®ÉÅ ±Ê ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å �° °®û ÐÌ Ç® Ä Í±®É°üÉ �Ã°Æ° ÉÃ° ÌÆÄÏÎÄÉÇÍ ëìdVXíXVXWY
Í±®ÅÉÆÄÇ®É ÇÅ =È ®°Í°ÅÅÇÉÈ � Ç± ËÄÉ°û Ê±Æ ÉÃ° ËÄÅÉ Í±®ûÇÉÇ±®ÄË 5é�
þ���ú oÊ eÉÉ± Í±Î°Å ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ËÇ�°ËÈ5

�ÐÉ ÇÊ eÉÉ± Ä®û ^®®Ä Í±Î° ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ûÆ°ÄÆÈ5
�ÐÉ ÇÊ nÄËû± Í±Î°Å ÄÅ �°ËË ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ËÇ�°ËÈ5
£¤ ¯¯ oÊ eÉÉ± Í±Î °Å ý ÉÃ° ÌÄÆÉÈ � ÇËË = ° ËÇ�°ËÈ5
Ú Û Û � Ü Ü � õ �
Ú �� Ý ¶ ù ·

Ý»»Ý ßÝà ¶vv¶ ß¶à ù ¶ºúÝ ßùà ·¶y»¼ ß·à
Û �� Ú á ÛH �� Ú á ��x w �� � ã ÛHH �� ÛH á �y�w�� �� �

Ü �� Û � á Ü H �� Û � á ��x w ���
��x w �}� ã Ü HH �� Ü H á û �y�w�� �� �

õ �� Ü � á õH �� Ü � á
��x w ���
��x w �}�
��x w �� � ã õHH �� õH á �y�w�� �� �

� �� õ á � H �� õ á ��x w �� � ã � HH �� � H á �y�w�� �� �

o® þ���ú ý Ç® ÉÃ° ÅÌ ÇÆÇÉ ±Ê h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É ý Ï°®°ÆÇÍ Å°®É°®Í°Å ÄÆ° Æ°ÌÆ°Å°®É°û ÄÅ
�ÄÏÐ° Í±®ûÇÉÇ±®ÄËÅ �Ã°Æ° ý ° 5Ï 5 Ç® ÉÃ° gÆÅÉ ÅÉÆÐÍÉÐÆ° ý ÉÃ° fÐÄ®ÉÇg ÍÄÉÇ±® ÆÄ®Ï°Å ±�°Æ ÅÇÉÐÄÉÇ±®Å
�Ã°Æ° ÑbÑ��� ÓÒj �
	è� ��E� Ó� Ò
� E 	 	� �� Ñ �E�Ñ§ ÓÒ 0 § Ñ	E�ÓbÑ �
 E �
Ò �ÑÕ � Ô K� ÑÑ �� ÑÑ
Ó� �
� Ñ 
µ� Ñ�� é ��E� Ó� E µÓè5 ^®û � ÄÅ �° � ÇËË °üÌ ËÄÇ® Ç® Î±Æ° û°ÉÄÇË = °Ë±� � ÉÃ° Ê± ËË±� Ç®Ï
�
ÒØ Ó��ÓÒj Ï°®°ÆÇÍ Å°®É°®Í° ¬ ÑÒj� ÓÒ� �EÒÒ
� Ø � � ÇËË Ë°Äû É± Æ°� ÇÅÇ±® ý ±Æ Æ°g®°Î°®É ±Ê ®±Æp
ÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ç® ÎÐÍÃ ÉÃ° ÅÄÎ° �ÄÈ ÄÅ Ê±Æ Ç®ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ 5
�ÃÐÅ ý ±ÐÆ ûÈ®ÄÎ ÇÍ Ä®ÄËÈÅÇÅ Ê±Æ Å°fÐ°®Í°Å ±Ê Í±®ûÇÉÇ±®ÄË þ±Æ Ï°®°ÆÇÍú ÅÉÆÐÍÉÐÆ°Å � ÇËË û°g®°
Ä® ÐÌûÄÉ°û Í±®É°üÉ ÿ �Ã°Æ° ÉÃ° ®±ÆÎÄËÍÈ Æ°ÅÉÆÇÍÉÇ±®Å Ê±Æ 6 5 þµÓè�ú ÄÆ° Æ°g®°û É± Æ°ÅÌ °ÍÉ
ÉÃ° Í±®l ÇÍÉÇ®Ï Ç®Ê±ÆÎ ÄÉÇ±® Ä=±ÐÉ �ÃÄÉ ÇÅ ®±ÆÎÄËËÈ ÉÃ° ÍÄÅ° Ê±Æ � ÑÒj� ÓÒ� ý �ÃÇÍÃ ÄÆ° = ÇÆûÅ 5

�±� ý ÉÃ±ÐÏÃ °fÐÄËËÈ û°Ì °®û°®É ±® Ä Í±®É°üÉ Ç®�±Ë� Ç®Ï Ç®ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Í±®l ÇÍÉÇ®Ï û°p
ÊÄÐËÉÅ ý ÉÃ° ËÄÅÉ Í±®ûÇÉÇ±®ÄË Ç® þ���ú Æ°Í°Ç�°Å Ä Å±Ð®û Ç®É°ÆÌÆ°ÉÄÉÇ±® ý ÄÅ ±ÌÌ±Å°û É± ÉÃ° ËÄÅÉ
Í±®ûÇÉÇ±®ÄË Ç® þ���ú � �Ã° Ä®É°Í°û°®É ±Ê ÉÃ° �ÄÏÐ° Í±®ûÇÉÇ±®ÄË Ç® M ý 6 5\ H ý û Çq°ÆÅ ÊÆ±Î ÉÃ° Ä®p
É°Í°û°®É 6 5 Í±®ÅÉÆÐÍÉ°û Ê±Æ ÉÃ° Ï°®°ÆÇÍ µÓè� �EÒ Ø � ý Ç® ÉÃÄÉ ÉÃ° ÌÆ°ûÇÍÄÉ° µÓè ÄÌÌ ËÇ°Å ý ®±É
É± Ä® ÄÆ= ÇÉÆÄÆÈ ±=· °ÍÉ é ý =ÐÉ É± ÉÃ° Æ°Ê°Æ°®Í° ÎÄÆÿ°Æ ] Æ°ÌÆ°Å°®ÉÇ®Ï Ä ÌÄÆÉÇÍÐ ËÄÆ Ç®ûÇ� ÇûÐÄË
ÍÄËË°û ��°°ÉÈ5 �ÃÐÅ ý ÅÇ®Í° ÉÃ° Ä®É°Í°û°®É "k� 6 5\ H ÇÅ ÅÉÆÇÍÉ°Æ ÉÃÄ® ÇÅ 6 5 ý ÇÉ ÇÅ ÌÆ°ûÇÍÉ°û
ÉÃÄÉ ÉÃ° Í±®ûÇÉÇ±®ÄË ¦� _K ÑÑ�� Ó� E µÓè§ � Ñ �EÒ Ø � � ÇËË ÅÄÉÇÅg°Å ÉÃ° ëìdVXíXVXWY Í±®ÅÉÆÄÇ®É ý
ÇÆÆ°ÅÌ °ÍÉÇ�° ÊÆ±Î ÉÃ° ÊÄÍÉ ÉÃÄÉ � ÇÉÃÇ® ÉÃ° ÌÆ°� Ç±ÐÅ Í±®É°üÉ ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ
ÉÃ° Î±Æ° j ÑÒÑE 	 Í±®Í°ÌÉ 6 5 þµÓè�ú ÃÄ�° = °°® Æ°� ÇÅ°û 5
ô� õv |{w ������ yvz � �w � y�� �|y�� ��~|{w~ ~w���w |{w �� ¿ ~w�~w�wv|}|y�v� �� �x y||yvz |{w �w��}~}|y�v ��

|{w ��v|w´| ~w�w~wv|� ��~ ��v�y|y�v}� �|~��|�~w� �y �w � |{��w ��~ |{w }v}�{�~y� x ��}� �}�w }v� |{w }vv�|}|yvz
~w�w~wv|� �� ~w�|~y�|�~ }v� ����w� yv |{w �vy�w~�w �� |{w �� ¿� �^ �~w��w~ � �w � y�� v�| �y���}� |{w ����w��y�w ~w� y�y�v �~��w�� |{}| �w }~z�w� y� }| �|}¾w yv |{w yv|w~�~wä
|}|y�v �� ���{ �w��wv�w� � }v� �{y�{ �w }���x w |� �}~~� ��w~ |� |{w �}�w �� �w��wv�w� �� ��v½ y�|yvz zwvw~y�
�wv|wv�w� � ³{}| ��x w ���{ ~w�y�y�v �~��w�� y� }���x w� � y�� �v �� � w ~w½w�|w� �� |{w ��w �� ��v|w´| ~w�w~wv|��� � _ � � w|� �� �{w~w ç�è y� |� yv�y�}|w |{}| � w �z �� �� ~w�� �|� �~�x � �� ��v|w´| ~w���|y�v � �� � � �



���
þ���ú � ÇÆûÅ ÍÄ® lÈ5

¡°®ÏÐÇ®Å ÄÆ° = ÇÆûÅ 5
¡°®ÏÐÇ®Å ÍÄ®®±É lÈ5
£¤ oÊ ��°°ÉÈ ÇÅ Ä = ÇÆû ý Ã° ÍÄ® lÈ5
Ú Û Û � Ü Ü � õ �
Ú �� | ³�ww|� �|�
Û �� Ú á ÛH �� Ú á �́ y~� �´ � ã ÛHH �� ÛH á �}vä½� �´ �

Ü �� Û � á ��wvz�yv �� � ` �y~� �� �

õ �� Ü � á õH �� Ü á a�wvz�yv �a � ã õHH �� õH á û �}vä½� �a�
� �� õ á � H �� õ á �y~� �|� ã � HH �� � H á �}v ä½� �|�

�ÃÇÅ � ÅÉÇËË fÐÇÉ° Åÿ°ÉÍÃÈ � °üÌËÄ®ÄÉÇ±® ±Ê ÉÃ° ûÇq°Æ°®Í°Å = °É�°°® ÉÃ° ûÄÉÄ ±= Å°Æ�°û Ê±Æ
Í±®ûÇÉÇ±®ÄËÅ Ä®û Ï°®°ÆÇÍÅ Ç® þ���ú Ä®û þ���ú þÄ®û °fÐÄËËÈ Ê±Æ þ���ú Ä®û ÉÃ° Ë°ÊÉÃÄ®û ÅÇû°
±Ê þ��4 úú Æ°ÅÉÅ ±® ÉÃ° =ÄÅÇÍ ÄÅÅÐÎÌÉÇ±® � �ÃÇÍÃ ÇÅ ÉÃ° =ÄÍÿ= ±®° ±Ê " °ËÏÆÄ®û° mÅ ÉÃ°±ÆÈ ±Ê
h±®ûÇÉÇ±®ÄË " °ÊÄÐËÉ k°ÄÅ±®Ç®Ï � ÉÃÄÉ ®±®Î±®±É±®ÇÍ Ç®Ê°Æ°®Í° ÊÆ±Î Ä Å°É ±Ê ÌÆ°Î ÇÅ°Å b »
× × × bc É± Ä û°Ê°ÄÅÇ= Ë° Í±®ÍËÐÅÇ±® d ÇÅ É± = ° Ä®ÄËÈd°û Ç® É°ÆÎ Å ±Ê ÉÃ° �ÄÏÐ° Í±®ûÇÉÇ±®ÄË 5

�±É° ÉÃÄÉ ÉÃ° Ê±ÐÆÉÃ ÌÆ°Î ÇÅ° � ÇÉÃÇ® ÉÃ° Ë°ÊÉ ÃÄ®û ÅÇû° ÄÆÏÐÎ°®É ÌÄÉÉ°Æ® Ç® þ���ú ÅÃ±� Å
ÐÌ ý Ç® ÉÃ° ÆÇÏÃÉ ÃÄ®û ÅÇû° ÄÆÏÐÎ°®É ÌÄÉÉ°Æ® Ç® þ���ú ý ÄÅ ÉÃ° EÒ �Ñ�ÑèÑÒ � ±Ê ÉÃ° �ÄÏÐ° Í±®ûÇp
ÉÇ±®ÄË ý Ä®û ÉÃ° Í±®ÍËÐÅÇ±® ±Ê ÉÃ° Ë°ÊÉÃÄ®û ÅÇû° ÄÆÏÐÎ°®É ÌÄÉÉ°Æ® Ç®ÅÉÄ®ÉÇÄÉ°Å ÉÃ° ÅÍ±Ì ° ±Ê
ÉÃÇÅ Í±®ûÇÉÇ±®ÄË 5 �Ç®Í° Ç® ±ÐÆ Ä®ÄËÈÅÇÅ ÉÃ° Ç®É°ÆÌÆ°ÉÄÉÇ±® ±Ê Í±®ûÇÉÇ±®ÄËÅ ÇÅ �
Ò �ÑÕ � �ÑÒ� Ó�ÓbÑý
°�ÄËÐÄÉÇ±® ±Ê ÉÃ° Í±®ûÇÉÇ±®ÄË Ç® ÉÃ° ÆÇÏÃÉÃÄ®û ÅÇû° ÄÆÏÐÎ°®É ÌÄÉÉ°Æ® ÄÅ = °Ç®Ï Ñ	E�Ób Ñ É±
ÉÃ° Å°É ±Ê ÌÆ°Î ÇÅ°Å ÍÄ® ÉÃÐÅ = ° � Ç°�°û ÄÅ Ä ®ÄÉÐÆÄË ÇÎÌË°Î°®ÉÄÉÇ±® ±Ê Ä û°ÊÄÐËÉ Ç®Ê°Æ°®Í°
ÊÆ±Î ÉÃ° Å°É ±Ê ÌÆ°Î ÇÅ°Å b » × × × b7 þÄ®û ÊÐÆÉÃ°Æ ÄÅÅÐÎÌÉÇ±® ±Ê b¶ ú É± ÉÃ° Í±®ÍËÐÅÇ±® d 5

n ÇÉÃÇ® ±ÐÆ Ä®ÄËÈÅÇÅ ±Ê Î±ûÄËËÈ fÐÄ®ÉÇg°û ÅÉÆÐÍÉÐÆ°Å ÉÃ° É�± ÄËÉ°Æ®ÄÉÇ�° Ç®Ê°Æ°®Í° ÌÄÉp
É°Æ®Å Ç® þ���ú ÍÄ® = ° Æ°ÌÆ°Å°®É°û Ç® É°ÆÎ Å ±Ê ÉÃ° ÅÍÃ°ÎÄÉÇÍ "k� Æ°ÌÆ°Å°®ÉÄÉÇ±®Å Ç® þ���ú �

ê±Æ ÉÃ° gÆÅÉ ÌÄÉÉ°Æ® ý �° Æ°ÌÆ°Å°®É ÉÃ° ÌÆ°Î ÇÅ°Å b » × × × b¶ =È �ÄÈ ±Ê ÅÐ= Å°fÐ°®É ÐÌp
ûÄÉ° Í±®ûÇÉÇ±®Å ý �ÃÇÍÃ û°g®° Ä Í±®É°üÉ Æ°Ê°Æ°®É M 5ø �Ã° ®±®Î±®±É±®ÇÍ Ç®Ê°Æ°®Í° Æ°ËÄÉÇ±®b » × × × b¶ £¤ d ý �ÃÇÍÃ ÇÅ É± ÅÐÌÌ±ÆÉ ÉÃÄÉ � ÏÇ�°® ÉÃ° Å°É ±Ê ÌÆ°Î ÇÅ°Å ý Ä®û =È ÄÅÅÐÎÌÉÇ±® ±Ê
ÎÄü ÇÎÄË ®±ÆÎ ÄËÇÉÈ � �° ÍÄ® þû°Ê°ÄÅÇ= ËÈ ú Ç®Ê°Æ ÉÃÄÉ _K ÑÑ�� �EÒ Ø � ý ÇÅ Æ°ÌÆ°Å°®É°û Ç® É°ÆÎ Å
±Ê ÉÃ° g®ÄË Í±®ûÇÉÇ±®ÄË ÅÉÆÐÍÉÐÆ° ý � ÇÉÃ °ÎÌÉÈ Ä®É°Í°û°®É "k� ý =ÐÉ �ÃÇÍÃ ÇÅ ÎÄÆÿ°û ÄÅ
Í±®É°üÉÐÄËËÈ û°Ì°®û°®É ±® ÉÃ° Ä®É°Í°û°®É Í±®É°üÉ M °ÅÉÄ= ËÇÅÃ°û =È ÉÃ° ÌÆ°Î ÇÅ° Å°É 5

�Ã° ÅÍÃ°ÎÄÉÇÍ "k� Ç® þ���= ú û ÇÆ°ÍÉËÈ Í±ÆÆ°ÅÌ±®ûÅ É± ÉÃ° Å°Í±®û ÄÆÏÐÎ°®É ÌÄÉÉ°Æ® Ç®
þ���ú ý Ç® ÉÃÄÉ ÉÃ° ÌÆ°Î ÇÅ°Å b » × × × b7 ÄÆ° Æ°ÌÆ°Å°®É°û É± û°g®° Ä Í±®É°üÉ ÿ Ç® É°ÆÎ Å ±Ê ÅÐ=p
Å°fÐ°®É ÐÌ ûÄÉ° Í±®ûÇÉÇ±®Å ý Ä®û �Ã°Æ° ÉÃ° ®±®Î±®±É±®ÇÍ Ç®Ê°Æ°®Í° Æ°ËÄÉÇ±® ÇÅ ÄÏÄÇ® °ÅÉÄ=p
ËÇÅÃ°û Ç® É°ÆÎ Å ±Ê Ä �ÄÏÐ° Í±®ûÇÉÇ±®ÄË ý Ä®ÄÌÃ±ÆÇÍÄËËÈ Æ°ËÄÉ°û É± ÉÃ° Æ°Ê°Æ°®É ÿ ÉÃÄÉ Æ°ÌÆ°Å°®ÉÅ
ÉÃ° Ç®Ê±ÆÎÄÉÇ±®ÄË Í±®É°®É Í±®�°È°û =È ÉÃ° ÌÆ°Î ÇÅ° Å°É 5 °É Ã°Æ° ý Ï Ç�°® ÉÃ° ÅËÇÏÃÉËÈ ûÇÅÉÇ®ÍÉ
ÅÉÆÐÍÉÐÆ° ±Ê ÉÃ° ÆÇÏÃÉÃÄ®û ÅÇû° ÄÆÏÐÎ°®É Ç® þ���ú ý ÉÃ° °fÐÇ�ÄË°®É ±Ê ÉÃ° g®ÄË ÌÆ°Î ÇÅ° Ç®
þ���Äú ý °üÌÆ°ÅÅÇ®Ï ÉÃÄÉ ��°°ÉÈ ÇÅ Ä = ÇÆû ý ÇÅ Æ°ÌÆ°Å°®É°û É± g ËË ÉÃ° Ä®É°Í°û°®É "k� ±Ê ÉÃ°
ý�Ú�~ |{w x�xwv| � �w yzv�~w |{w }��y|y�v}� ��x��y�}|y�v �� ��|wv|y}� ~w�y�y�v �� |{w �v�w~�� yvz w�}��}|y�v

��v|w´| yv |w~x � �� ~w���|y�v ~w�}|y�v� �v � � _ � w|� �



���
Í±®ûÇÉÇ±®ÄË ÅÉÆÐÍÉÐÆ° ÉÃÄÉ ÇÅ É± ÇÎÌ Ë°Î°®É ÉÃ° ®±®Î±®±É±®ÇÍ Ç®Ê°Æ°®Í° Æ°ËÄÉÇ±® � n ÃÄÉ ÇÉ
ÅÉÄÉ°Å ÇÅ ý Æ±ÐÏÃËÈý ÉÃÄÉ � ±® ÉÃ° =ÄÅÇÅ ±Ê ÉÃ° Ç®Ê±ÆÎÄÉÇ±®ÄË Í±®É°®É ÿ Í±®�°È°û =È ÉÃ°
ÌÆ°Î ÇÅ°Å b » × × × b7 ý Ä®û Ð®û°Æ ÄÅÅÐÎÌÉÇ±® ±Ê ÎÄüÇÎÄË ®±ÆÎÄËÇÉÈ � ÇÊ ��°°ÉÈ ÇÅ Ä = ÇÆû ý Ã°
ÍÄ® lÈ5

�Ç®Í° Ç® ±ÐÆ Ä®ÄËÈÅÇÅ ±Ê ÉÃ° �ÄÏÐ° Í±®ûÇÉÇ±®ÄË ÉÃ° fÐÄ®ÉÇgÍÄÉÇ±® ÇÅ Í±®ÅÉÆÄÇ®°û É± ÆÄ®Ï°
±�°Æ Ä Å°É ±Ê �®±ÆÎÄË� �±ÆËûÅ ý û°g®°û Ç® É°ÆÎ Å ±Ê Ä �
Ò �ÑÕ � èÑ� ÑÒèÑÒ � ®±ÆÎ ÄËÍÈ Å°Ë°ÍÉÇ±®
ÊÐ®ÍÉÇ±® + � �Ã°Æ° ÉÃ° Å°Í±®û ý Í±®É°üÉ� ÉÈÌ ° ÄÆÏÐÎ°®É ÇÅ Ç®ÅÉÄ®ÉÇÄÉ°û =È ÉÃ° Í±®É°üÉ û°®±É°û=È ÉÃ° Î±ûÄË =ÄÅ° 4 5 ý ÐÌ ûÄÉ°û � ÇÉÃ ÉÃ° Í±®ûÇÉÇ±®ÄË mÅ Ä®É°Í°û°®É 6 5 ý Ä®û �Ã°Æ° + ÇÅ
Æ°ÅÉÆÇÍÉ°û É± ±= Å°Æ�° TUVWXVXWY þÅ°° þ���úú � ÉÃ° É�± ÄÆÏÐÎ°®É ÅÍÃ°ÎÄÉÄ Ç® þ���Ä�= ú
ûÇq°Æ 
Ò 	� Ç® ±®° ÌÄÆÉÇÍÐËÄÆ Æ°ÅÌ °ÍÉ � �ÃÄÉ _K ÑÑ�� Ó� E µÓè ÇÅ û°É°ÆÎ Ç®°û É± = ° ÉÆÐ° � ÇÉÃÇ®
ÉÃ° Í±®É°üÉ °ÅÉÄ= ËÇÅÃ°û =È ÉÃ° ÌÆ°Î ÇÅ° Å°É Ç® þ���Äú ý �ÃÇË° ÉÃÇÅ ÇÅ ÃÈÌ ±ÉÃ°ÉÇÍÄËËÈ ÄÅÅÐÎ°û
É± = ° Å± Ç® þ���= ú ý ·ÐÅÉ ÄÅ ÇÉ ÇÅ Í±®�°È°û =È ÉÃ° ±ÆÇÏ Ç®ÄË ÄÆÏÐÎ°®É ÌÄÉÉ°Æ®Å Ç® þ���ú 5 °É ý
ÉÃ° ®±ÆÎÄËÍÈ Æ°ÅÉÆÇÍÉÇ±® û°g®°û =È ÉÃ° Í±®ûÇÉÇ±®ÄË Ä®É°Í°û°®É ÇÅ Çû°®ÉÇÍÄË Ê±Æ þ���Ä�= ú ÄÅ
Æ°ÏÄÆûÅ ÇÉÅ Å°Í±®û ý Í±®É°üÉ� ÉÈÌ ° ÄÆÏÐÎ°®É 5 o® = ±ÉÃ ÍÄÅ°Å ÇÉ � ÇËË û°®±É° Ä Í±®É°üÉ �Ã°Æ° ÉÃ°
ÌÆ°Î ÇÅ°Å b » × × × b¶ ÄÆ° ÉÆÐ° 5

e® ÉÃ° =ÄÅÇÅ ±Ê ÉÃ°Å° ±= Å°Æ�ÄÉÇ±®Å �° ÄÅÅÐÎ° ý ÄÅ Ä gÆÅÉ ÄÌÌÆ±ü ÇÎ ÇdÄÉÇ±® ý ÉÃÄÉ ÉÃ° ®±®p
Î±®±É±® ÇÍ Ç®Ê°Æ°®Í° Æ°ËÄÉÇ±® £¤ ÍÄ® = ° Î±û°ËË°û ý Ç® ±ÐÆ ÊÆÄÎ°�±Æÿ ý Ç® É°ÆÎ Å ±Ê ÉÆÐÉÃ ±Ê
ÉÃ° �
Ò �ÑÕ � èÑ� ÑÒèÑÒ � �ÄÏÐ° Í±®ûÇÉÇ±®ÄË � n° ÍÄ® û°Ê°ÄÅÇ= ËÈ Ç®Ê°Æ d ÊÆ±Î Ä Å°É ±Ê ÌÆ°Î ÇÅ°Åb » × × × bc Çq Ñ	E�Ób Ñ �
 Ä Í±®É°üÉ þÆ°Ê°Æ°®Éú Fc Å°É ÐÌ =È ÉÃ° ÌÆ°Î ÇÅ°Å b » × × × bc �° ÍÄ® �°ÆÇÊÈ
Ä Í±®ûÇÉÇ±®ÄË ÉÃÄÉ ÉÄÿ°Å þÄ Æ°ÌÆ°Å°®ÉÄÉÇ±® Ê±Æú d Ç® ÇÉÅ ÅÍ±Ì ° 5
þ���ú Ä 5 b » 2 b« 2 b7 2 b¶ £¤ d

Ú Û Ü õ � 2
Û �� Ú á e t
Ü �� Û á e ²
õ �� Ü á eh
� �� õ á e¸
2 �� � á 2 H �� � á ã 2 HH �� 2 H á f

= 5 b » 2 b« 2 b7 £¤ b¶ H d
Ú Û Ü �
Û �� Ú á e t
Ü �� Û á e ²
õ �� Ü á eh
� �� õ á � H �� õ á e¸ ã � HH �� � H á f

o® ÌÄÆÉÇÍÐËÄÆ ÉÃ° Æ°ÌÆ°Å°®ÉÄÉÇ±® Ç® þ���Äú ÇÅ Æ°Î Ç®ÇÅÍ°®É ±Ê ÉÃ° Ç®Ê±ÆÎÄË û°ÅÍÆÇÌÉÇ±® ±Ê
®±®Î±®±É±®ÇÍ Ç®Ê°Æ°®Í° Ç® h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É ý Æ°ÅÉÄÉ°û = °Ë±� ý ÇÊ �° ÄÅÅÐÎ° ÉÃ°
�Ç® ÇÉÇÄË� Í±®É°üÉ Æ°Ê°Æ°®É Ô É± Í±ÆÆ°ÅÌ ±®û É± �±ÆÆ°ÄÐ mÅ ÓÒ� 
� E�Ó
ÒE 	 	� � ÓÒÓ� E 	 ��E�Ñ g �

� ���� ÓÒj �� Ñ � Ñ� Ó�Ñ� ÓÒ h�Ñ��Ó
Ò§ EÒè Ò
 � 
Ñ ��EÒ ��E� ÇÅ ÉÃ°® Î±û°ËË°û Ç® É°ÆÎ Å ±Ê
ÅÉ°Ì� ÇÅ° ÐÌûÄÉ° ±Ê Ô � ÇÉÃ ÉÃ° þÆ°ÌÆ°Å°®ÉÄÉÇ±®Å Ê±Æú ÉÃ° ÌÆ°Î ÇÅ°Å b » × × × bc 5 ^ÅÅÐÎ Ç®Ï � Ç® ÉÃ°



���
Å°Í±®û ÅÉ°Ì þÅ°° = °Ë±� ú � ÉÃÄÉ ÉÃ° Ç®ûÇ� ÇûÐÄËÅ ÉÃÄÉ ÄÆ° Ç®ÉÆ± ûÐÍ°û � ÇÉÃÇ® ÉÃ° ÌÆ°Î ÇÅ° Å°É ÄÆ°E� Ò
� E 	 E� Ó� �
Ò� Ó��ÑÒ � K Ó�� K�E�ÑbÑ E����� �Ó
Ò� EÑ ��ÑÒ �	� µÑÓÒj � EèÑ Eµ
�� �� Ñ�
ÇÅ Æ°ÌÆ°Å°®É°û ý Ç® þ���Äú ý =È Ä®ÄÌÃ±ÆÇÍ Æ°Ê°Æ°®Í° ±Ê ÉÃ° Í±®ûÇÉÇ±®ÄË ÅÉÆÐÍÉÐÆ° mÅ Î±ûÄË =ÄÅ°
É± ÉÃ° Í±®É°üÉ Æ°Ê°Æ°®É M ÉÃÄÉ Æ°ÌÆ°Å°®ÉÅ ÉÃ° ÌÆ°Î ÇÅ° Å°É � "Ð° É± ÉÃ° Í±®É°üÉ û°Ì °®û°®É
®±ÆÎ ÄËÍÈ Æ°ÅÉÆÇÍÉÇ±® ÉÃÄÉ ÇÅ =ÐÇËÉ Ç®É± ÉÃ° �°ÆÇgÍÄÉÇ±® Í±®ûÇÉÇ±® Ê±Æ Î±ûÄËËÈ fÐÄ®ÉÇg°û
ÅÉÆÐÍÉÐÆ°Å ý ÉÃ° fÐÄ®ÉÇgÍÄÉÇ±®ÄË û±ÎÄÇ® ±Ê ÉÃÇÅ Í±®ûÇÉÇ±®ÄË ÅÉÆÐÍÉÐÆ° ÇÅ Æ°ÅÉÆÇÍÉ°û É± Ä Å°É ±Ê
�±ÆËûÅ þÅÉÄÉ°Åú �Ã°Æ° �°�°ÆÈÉÃÇ®Ï Ã±ËûÅ ÉÃÄÉ ÇÅ ®±ÆÎÄËËÈ ÉÃ° ÍÄÅ° ý Æ°ËÄÉÇ�° É± ÉÃ° °�ÄËÐÄÉÇ±®
�±ÆËû 0 ý Ç® ÉÃ° Í±®É°üÉ û°®±É°û =È M � 5 êÇ®ÄËËÈý ÉÃ° ÉÃÇÆû ÅÉ°Ì Í±ÆÆ°ÅÌ ±®ûÅ É± °ÅÉÄ= ËÇÅÃ Ç®Ï ý
Ê±Æ °ÄÍÃ ÅÉÄÉ° Ç® ÉÃ° fÐÄ®ÉÇgÍÄÉÇ±®ÄË û±ÎÄÇ® ý �Ã°ÉÃ°Æ ÇÉ �°ÆÇg°Å ÉÃ° Í±®ûÇÉÇ±®ÄË mÅ ÅÍ±Ì ° ý
Ç 5° 5ý °ÅÉÄ= ËÇÅÃÇ®Ï �Ã°ÉÃ°Æ ÉÃ° Í±®ûÇÉÇ±®ÄË ÉÃÄÉ ÃÄÅ ÉÃ° þÆ°ÌÆ°Å°®ÉÄÉÇ±® ±Ê ú ÉÃ° û°Ê°ÄÅÇ= Ë°
Í±®ÍËÐÅÇ±® Ê±Æ ÇÉÅ ÅÍ±Ì ° ÇÅ ÉÆÐ° Æ°ËÄÉÇ�° É± ÉÃ° Í±®É°üÉ °ÅÉÄ= ËÇÅÃ°û =È ÉÃ° ÌÆ°Î ÇÅ°Å 5

i j ÉkÃl ÈËm ËÀn ÆÃÃnÁÂ loÂ ÌkÂÁ ÉÃÂÃ Ép qnÂÃl ÉÀp m Æpr pÀ ÁÀkÂ loÆp loÆl s
i tÂ¿Àpr ÈËm ËÀn ÆÃÃnÁÂ loÆl Épr ÉÊ ÉrnÆÈÃ ÆkÂ pÀkÁÆÈ kÂÌkÂÃÂplÆl ÉÊÂÃ Àu ÊÆkÉÀn Ã v ÉprÃ m

Éu lo ÉÃ ÉÃ rÀwÆÃl É¿ÆÈÈË ¿Àp ÃÉÃlÂpl s xoÆl ÉÃ m ËÀn ÃlkÂpyolÂp ËÀnk ÆÃÃnÁÌl ÉÀp Ã zË ÆÃ{
ÃnÁ Épy loÆl Épr ÉÊÉrnÆÈÃ ÆkÂ ÆÃ pÀkÁÆÈ ÆÃ ÉÃ ¿Àp ÃÉÃlÂpl ÇÉlo ÇoÆlÂÊÂk ÆÃÃnÁÌl ÉÀp Ã
ÆkÂ ¿nkkÂpl ÈË z ÂÉpy ÁÆrÂ ÆzÀnl loÂÁ s

i xo Ékr ÈËm ËÀn ¿oÂ¿v ÇoÂloÂk ËÀn ÆkÂ uÀk¿Âr lÀ ÆÃÃnÁÂ loÂ ¿Àp¿Èn ÃÉÀp Ép qnÂÃl ÉÀp s| ÀkkÂÆn Ä}~~� �}��Å
°É ý = °ÅÇû°Å ÉÃ ÇÅ ±�°ÆÄËË ÅÇÎ ÇËÄÆÇÉÈý ÉÃ° ÌÄÆÉÇÍÐËÄÆ ÇÎÌË°Î°®ÉÄÉÇ±® ±Ê ÉÃ° Ò
� E 	�� E��

���� �Ó
Ò ÇÅ fÐÇÉ° ûÇq°Æ°®É ÊÆ±Î �ÃÄÉ ÇÅ û±®° Ç® h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É � n ÃÇË° ÉÃ° "k�
Æ°ÌÆ°Å°®ÉÄÉÇ±® Ç® þ���Äú ÍÃÄÆÄÍÉ°ÆÇd°Å Ä �
ÒèÓ�Ó
ÒE 	 ÄÌÌÆ±ÄÍÃ É± ®±®Î±®±É±®ÇÍ Æ°ÄÅ±®Ç®Ï ý
ÊÆ±Î Ä Å°É ±Ê ÌÆ°Î ÇÅ°Å b » × × × bc É± Ä þû°Ê°ÄÅÇ= Ë° ú Í±®ÍËÐÅÇ±® d ý h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É
ÄÅÅÐÎ°Å Ä ÅÌ °ÍÇgÍ Ò
� E 	ÓÔE�Ó
Ò � 
�Ñ�� ý �ÃÇÍÃ �±ÆÆ°ÄÐ °üÌËÇÍÇÉËÈ Å°ÉÅ ÄÌÄÆÉ ÊÆ±Î ý Ç 5° 5
Í±®Í°Ç�°Å ±Ê ÄÅ = °Ç®Ï Ç®û°Ì °®û°®É ±Ê ÉÃ° þ®±ÆÎ ÄËÍÈ� Æ°ÅÉÆÇÍÉ°û ú Í±®ûÇÉÇ±®ÄË 5

`c��c]^d]^d �]WUXb�d]W ý Æ°Ì °ÄÉ°û = °Ë±� Ç® þ��� ú ý ÇÅ û°g®°û Ç® É°ÆÎ Å ±Ê fÐÄ®ÉÇg ÍÄp
ÉÇ±® ±�°Æ gü°û Ì±Ç®ÉÅ ±Ê � �®±ÆÎÄËÇdÄÉÇ±® ÍÃÄÇ®Å 5 oÉ ÇÅ =ÄÅ°û ÐÌ±® ÉÃ° Í±®ÅÉÆÐÍÉÇ±® ±Ê Ä Å°É�� ý �ÃÇÍÃ ý Æ±ÐÏÃËÈý Í±®ÅÇÅÉÅ ±Ê ÉÃ±Å° ÌÆ°Î ÇÅ°Å b þC ú ±ÐÉ ±Ê ÉÃ° ÌÆ°Î ÇÅ° Å°É � Ê±Æ �ÃÇÍÃ ÉÃ°Æ°
ÇÅ Ä® ± ÍÍÐÆÆ°®Í° ±Ê Ä Ï°®°ÆÇÍ ±Æ Í±®ûÇÉÇ±®ÄË b þé ú � d Ç® � 5 �ÄÅ°û ±® ÉÃÇÅ Å°É �� ý ÍÃÄÇ®Å
±Ê ®±ÆÎÄËÇdÄÉÇ±® ÄÆ° û°g®°û ý =È ÇÉ°ÆÄÉÇ�° ÄÌÌËÇÍÄÉÇ±® ±Ê ®±ÆÎÄËÇdÄÉÇ±® ë�J » �ï Ò þë� 23 G ú ý
Ê±Æ Å±Î° Å°ÆÇÄËÇdÄÉÇ±® 3 » ý × × × ý 3 c ý �Ã°Æ° 3 » × × ×3 c > �� 5 ^®È ÅÐÍÃ ÍÃÄÇ® ±Ê ®±ÆÎÄËÇdÄÉÇ±®
h ý û°Ì °®ûÇ®Ï ±® ÉÃ° ÌÄÆÉÇÍÐËÄÆ Å°ÆÇÄËÇdÄÉÇ±® ÇÎÌ±Å°û ÐÌ±® ÉÃ° Å°É �� ý Ï Ç�°Å ÆÇÅ° É± Ä gü°û
Ì±Ç®É íX� þh úý �Ã°Æ° ë�J » ï ë� þÅ°° �°ÍÉÇ±® � 5� 5� Ê±Æ û°ÉÄÇËú 5
þ��� ú `c��c]^d]^d �]WUXb�d]W � ^ � þ���� ����ú� £¤� b Çq Ê±Æ Ä®È � �®±ÆÎÄËÇdÄÉÇ±® ÍÃÄÇ® h = °ÏÇ®® Ç®Ï ÊÆ±Î g M � �� ��c ý íX� þh ú £ï b
o® ±ÐÆ ûÇÅÍÐÅÅÇ±® ±Ê h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É Ä®û h±®ûÇÉÇ±®ÄË " °ÊÄÐËÉ k°ÄÅ±®Ç®Ï Ç®

�°ÍÉÇ±® � 5� 5� �° °üÌÆ°ÅÅ°û ±ÐÆ Ã±Ì ° ÉÃÄÉ ÇÉ ÅÃ±ÐËû = ° Ì ±ÅÅÇ= Ë° ý =È Äû±ÌÉÇ®Ï ÊÐÆÉÃ°Æ Í±®p
ÅÉÆÄÇ®ÉÅ ±® ÉÃ° ®±ÆÎ ÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + þÅÐÍÃ ÄÅ ±ÐÆ �[\U]^XWX_d � � X�c] � XU�c]� �
ëìdVXíXVXWY � ëìdVXíXVXWY �� ý °ÉÍ 5ú ý É± Í±Î° ÐÌ � ÇÉÃ Ä Æ°g®°û �°ÆÅÇ±® ±Ê h±ÎÎ±®Å°®Å°
r®ÉÄÇËÎ °®É þ���ú ý �Ã°Æ° � �®±ÆÎÄËÇdÄÉÇ±® ÄË�ÄÈÅ Æ°ÅÐËÉÅ Ç® Ä �ÓÒj 	Ñ gü°û Ì±Ç®É ý Ç® ±ÉÃ°Æ
�±ÆûÅ ý ÉÃÄÉ ÉÃ° Å°ÆÇÄËÇdÄÉÇ±® ÇÎÌ±Å°û ±® �� ÎÄÿ°Å ®± ûÇq°Æ°®Í° É± ÉÃ° gü°û Ì±Ç®É ±®°
±=ÉÄÇ®Å 5 n° ÄÆÏÐ°û ÉÃÄÉ =È �ÄÈ ±Ê ÉÃÇÅ Î±ûÇgÍÄÉÇ±® ÉÃ° ÌÆ± Í°ÅÅ ±Ê Ò
� E 	ÓÔE�Ó
Ò Í±Î°Å
û±�® É± Æ°Ì °ÄÉ°û ÄÌÌËÇÍÄÉÇ±® ±Ê ´ Ñ� ÑE�Óµ	Ñ � 
è�� ¬ 
ÒÑÒ� É± ÉÃ° ÌÆ°Î ÇÅ° Å°É � 5



���
þ���ú `c��c]^d]^d �]WUXb�d]W � þÎ±ûÇg°û �°ÆÅÇ±® ú� £¤� b Çq � ��c ý íX� þh ú £ï b ý�Ã°Æ° íX� þh ú ÉÃ° gü°û Ì±Ç®É ±Ê ÉÃ° � �®±ÆÎÄËÇdÄÉÇ±® ÍÃÄÇ® h = °ÏÇ®®Ç®Ï ÊÆ±Î g M � 5
�±� ý ÉÄÿÇ®Ï Ê±Æ ÏÆÄ®É°û ÉÃÄÉ ÇÉ ÇÅ Ä Æ°ÄÅ±®Ä= Ë° Ä®û ÅÐÍÍ°ÅÅÊÐË °®É°ÆÌÆÇÅ° É± ÇÎÌ±Å° Ê±ÆÎ ÄË

Í±®ÅÉÆÄÇ®ÉÅ ÐÌ ±® ÉÃ° ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + É± ÄÍÍ±Ð®É Ê±Æ �ÄÆÇ±ÐÅ ÌÄÉÉ°Æ®Å ±Ê ®±®p
Î±®±É±® ÇÍ Ç®Ê°Æ°®Í° ÌÄÉÉ°Æ®Å � ÅÐÍÃ ÄÅ ÉÃ° - ÓÕ 
Ò ´ ÓE�
Òèý ÉÃ° ¨/ÑE`© ¬ ÑÒj� ÓÒ ¬ ÓÒ�Ó� 	Ñý
Ä®û ´ Ñ� ÑE� Óµ	Ñ _EÒ� Ó�ÓbÓ�� � Ç® É°ÆÎ Å ±Ê Ä �ÓÒj 	Ñ gü°û Ì±Ç®É ±Ê ®±ÆÎÄËÇdÄÉÇ±® ý ÉÃ° ûÇ�°ÆÏ°®Í°= °É�°°® ÉÃ° Æ°ÅÌ °ÍÉÇ�° ÇÎÌË°Î°®ÉÄÉÇ±®Å ±Ê ÉÃ° Ò
� E 	Ó�� E����� �Ó
Ò Ç® h±ÎÎ±®Å°®Å° r®p
ÉÄÇËÎ °®É Ä®û ±ÐÆ � ÅÉÇËË Ç®Ê±ÆÎÄË � ÌÆ±Ì ±ÅÄË Åÿ°ÉÍÃ°û Ç® þ���Äú = °Í±Î°Å Ä Î Ç®±Æ ÇÅÅÐ° 5

oÊ ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±® ±Ê h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É ÍÄ® = ° Æ°ûÐÍ°û É± þ±Æû°Æ�
Ç®Å°®ÅÇÉÇ�°ú ÄÌÌËÇÍÄÉÇ±® ±Ê ÉÃ° ®±ÆÎÄËÇdÄÉÇ±® ÊÐ®ÍÉÇ±® Ò þë 23 ú É± ÉÃ° ÌÆ°Î ÇÅ° Å°É g M � ý Ê±Æ
°�°ÆÈ 3 > �� þ�Ã°Æ° 3 ÇÅ ®±®�fÐÄ®ÉÇgÍÄÉÇ±®ÄËú ý � £¤� d ÅÃ±ÐËû ÉÐÆ® ±ÐÉ É± = ° °fÐÇ�ÄË°®É
É± ÉÃ° °�ÄËÐÄÉÇ±® ±Ê Ä Í±®É°üÉ û°Ì °®û°®É Í±®ûÇÉÇ±®ÄË M 5 �� ÿ M 6 5 H M 55 �� M 5 M d ý �Ã°Æ° ÿ
ÇÅ Ä Í±®É°üÉ Æ°Ê°Æ°®É ÉÃÄÉ Æ°ÌÆ°Å°®ÉÅ ÉÃ° Ç®Ê±ÆÎÄÉÇ±®ÄË Í±®É°®É g M � ý Ä®û 6 5 °ÇÉÃ°Æ Ä "k�
Í±ÆÆ°ÅÌ±®ûÇ®Ï É± ÉÃ° ÌÆ°Î ÇÅ° Å°É �� ý ±Æ °ËÅ° ÉÃ° °ÎÌÉÈ "k� þÏÇ�°® ÉÃÄÉ Ç® ±ÐÆ Ä®ÄËÈÅÇÅ ÉÃ°
®±ÆÎ ÄËÍÈ Æ°ÅÉÆÇÍÉÇ±® ±Ê Í±®ûÇÉÇ±®ÄËÅ ÇÅ Í±®É°üÉ Å°®ÅÇÉÇ�° ý Ç® ÉÄÿ Ç®Ï Ç®É± ÄÍÍ±Ð®É ÉÃ° Í±®É°üÉ
û°®±É°û =È ÉÃ° Î±ûÄË =ÄÅ°ú 5

�ÄÅ°û ±® ÉÃ°Å° ÌÆ°ËÇÎ Ç®ÄÆÈ ±= Å°Æ�ÄÉÇ±®Å �° ®±� ÉÆÈ É± Åÿ°ÉÍÃ Ä �
ÒèÓ�Ó
ÒE 	 ÄÌÌÆ±ÄÍÃ É±
®±®Î±®±É±®ÇÍ Ç®Ê°Æ°®Í° ÉÃÄÉ Ê± ËË±� Å ÉÃ° Ï°®°ÆÄË ÅÍÃ°Î° ±ÐÉËÇ®°û Ç® þ���Äú ý ÄÅ ±ÌÌ±Å°û É±
ÉÃ° ®±ÆÎÄËÇdÄÉÇ±® ÌÆ± Í°ÅÅ ÄÅÅÐÎ°û Ç® h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É 5

�± ÉÃÇÅ °®û �° � ÇËË ÃÄ�° É± ÇÎÌ±Å° ÄûûÇÉÇ±®ÄË Í±®ÅÉÆÄÇ®ÉÅ ±® ÉÃ° �
Ò �ÑÕ � èÑ� ÑÒèÑÒ � ®±Æp
ÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + þû°g®°û Ç® �°ÍÉÇ±® � 5� 5� ý Ì 5 ���ú ý Ç® ±Æû°Æ É± ÄÍÍ±Ð®É Ê±Æ �ÄÆÇ±ÐÅ
®±®Î±®±É±®ÇÍ Ç®Ê°Æ°®Í° ÌÄÉÉ°Æ®Å Ç®�±Ë� Ç®Ï Í±®l ÇÍÉÇ®Ï û°ÊÄÐ ËÉÅ ÉÃÄÉ ý Ç® h±ÎÎ±®Å°®Å° r®p
ÉÄÇËÎ °®É ý Ë°Äû É± èÓ��ÓÒ�� gü°û Ì±Ç®ÉÅ ±Ê ®±ÆÎÄËÇdÄÉÇ±® 5

�Ã° ÎÄÇ® Çû°Ä ÇÅ ÉÃÄÉ ý Ê± ËË±� Ç®Ï ÉÃ° Î±û°Ë ±Ê ±ÐÆ è�ÒE� Ó� Ä®ÄËÈÅÇÅ ±Ê �
ÒèÓ�Ó
ÒE 	 bEÓ�EµÓ	Ó�� ý �° ÍÄ® û°g®° Æ°Ì °ÄÉ°û �Æ°g®°Î°®ÉÅ� ±Ê ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ç® Æ°ÅÌ ±®Å° É± Í±®p
l ÇÍÉÇ®Ï û°ÊÄÐËÉÅ � ÇÉÃÇ® ÉÃ° ÌÆ°Î ÇÅ° Å°É 5 �ÃÇÅ � ÇËË ÃÄ�° É± = ° ÄÍÃÇ°�°û =È ÇÎÌ±ÅÇ®Ï Æ°g®°û�U\XU� Xb XWY Í±®ÅÉÆÄÇ®ÉÅ ±® ÉÃ° ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® 5 �ÃÇÅ ûÈ®ÄÎ ÇÍ Ç®É°ÆÌÆ°ÉÄÉÇ±®
ÌÆ± Í°ÅÅ Æ±ÐÏÃËÈ Í±ÆÆ°ÅÌ ±®ûÅ É± �ÃÄÉ ÇÅ û±®° ý Ç® h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É ý =È �ÄÈ ±Ê Ä®
Ç®û°Ì°®û°®É Î°ÍÃÄ®ÇÅÎ ±Ê Ò
� E 	ÓÔE�Ó
Ò ±® ÉÃ° =ÄÅÇÅ ±Ê ÉÃ° ÌÆ°Î ÇÅ°Å ±Ê Ä® ÄÆÏÐÎ°®É 5 ^®û ý
ÅÇ®Í° �° ÊÐÆÉÃ°Æ ÉÆÈ É± Å°É ÐÌ Í±®ÅÉÆÄÇ®ÉÅ ±® + ÉÃÄÉ ÈÇ°Ëû Ä ÅÇ®ÏË° gü°û Ì±Ç®É ±Ê ®±ÆÎÄËÇdÄp
ÉÇ±® ý ÉÃ ÇÅ � ÇËË Ë°Äû ÐÅ Ä É± �
ÒèÓ�Ó
ÒE 	 E�� 
E�� É± û°Ê°ÄÅÇ= Ë° Ç®Ê°Æ°®Í° 5

8°É ÐÅ gÆÅÉ ÏÇ�° Ä® ±ÐÉËÇ®° ±Ê `c]� XWXc]Ub �c]�c]cWc]XV �]íd\d]Vd ÉÃÄÉ ÍË±Å°ËÈ
Ê± ËË±� Å ÉÃ° þÇ®Ê±ÆÎÄËú ÍÃÄÆÄÍÉ°ÆÇdÄÉÇ±® ±Ê h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É þÅ°° Ä= ±�° Ì 5 ���ú ý È°É
ÄûÄÌÉ°û É± ±ÐÆ "k� ÊÆÄÎ°�±Æÿ 5

� êÇÆÅÉ ý Í±®ÅÉÆÐÍÉ Ä "k� 6  ÊÆ±Î ÉÃ° ÌÆ°Î ÇÅ°Å b » 2 ×××2 bc Ç® É°ÆÎ Å ±Ê ÅÐ= Å°p
fÐ°®É ÐÌ ûÄÉ° Í±®ûÇÉÇ±®Å ±® Í±®É°üÉ Æ°Ê°Æ°®ÉÅ � ÇÉÃ "k�Å 6 » × × ×6 c Í±®p
ÅÉÆÐÍÉ°û Ê±Æ b » 2 ×××2 bc ý ÅÉÄÆÉÇ®Ï ±ÐÉ ÊÆ±Î ÉÃ° Ñ�� �� ±Æ ÓÒ� 
� E�Ó
ÒE 	 	� � ÓÒ �
Ó� E 	 Í±®É°üÉ Æ°Ê°Æ°®É F þÉ± = ° û°g®°û = °Ë±� ú 5

� rüÉ°®û 6  É± Ä "k� 6 =È Ç®ÉÆ± ûÐÍÇ®Ï Ä ÊÐÆÉÃ°Æ ÐÌ ûÄÉ° Í±®ûÇÉÇ±® FcJ » ��Fc M 6 cJ » ý �Ã°Æ° 6 cJ » Í±®ÉÄÇ®Å Ä Í±®ûÇÉÇ±®ÄË ÅÉÆÐÍÉÐÆ° F 5cJ » �� Fc M
6 5 H F 55cJ » �� F 5cJ » M 6 J ý �Ã°Æ° 6 5 ÇÅ ÉÃ° °ÎÌÉÈ "k� ý �Ã°Æ° 6 J ÇÅ ÉÃ°



���
Æ°ÌÆ°Å°®ÉÄÉÇ±® ±Ê ÉÃ° þû°Ê°ÄÅÇ= Ë° ú Í±®ÍËÐÅÇ±® d ý Ä®û �Ã°Æ° Fc Æ°ÌÆ°Å°®ÉÅ
ÉÃ° Í±®É°®É Í±®�°È°û =È ÉÃ° ÌÆ°Î ÇÅ° Å°É ý Ç 5° 5ý Fc ÇÅ ÉÃ° �� ËÄÆÏ°ÅÉ Í±®É°üÉ
Æ°Ê°Æ°®É Ç® ÉÃ° Ð®Ç�°ÆÅ° ±Ê 6  5ø »
�Ç�°® ±ÐÆ û°g®ÇÉÇ±® ±Ê ÉÃ° Í±®É°üÉ û°Ì °®û°®É Ä®û �ÄÏÐ° Í±®ûÇÉÇ±®ÄË ý ÉÃ°
Í±®É°üÉÐÄË Æ°ÅÉÆÇÍÉÇ±® ±Ê ÉÃ° Í±®ûÇÉÇ±®ÄË É± ÉÃ° Î±ûÄË =ÄÅ° Fc Í±ÆÆ°ÅÌ ±®ûÅ
É± E���� ÓÒj ��E� ÓÒ èÓbÓè�E 	� ¨ÓÒ �
è��Ñè ÓÒ �� Ñ � Ñ� Ó�Ñ �Ñ�© EÑ E� Ò
� E 	E� Ó� �
Ò�Ó��ÑÒ � K Ó�� K�E�ÑbÑ E����� �Ó
Ò� EÑ ��ÑÒ �	� � EèÑ Eµ
�� �� Ñ� 5

� �Ã° Å°Î Ä®ÉÇÍÅ ±Ê ÉÃ° �ÄÏÐ° Í±®ûÇÉÇ±®ÄË F 5cJ » �� Fc M 6 5 H F 55cJ » �� F 5cJ » M
6 J ÇÎÌ Ë°Î°®ÉÅ `c]� XWXc]Ub �c]�c]cWc]XV �]íd\d]Vd �
6 J � 
	 	
K� èÑ� ÑE� Óµ	� ÊÆ±Î Fc Ç® 6 Çq ÉÃ° Í±®ûÇÉÇ±® F 5cJ » �� Fc M 6 5 HF 55cJ » �� F 5cJ » M 6 J > F D���� t ÇÅ �°ÆÇg°û Ê±Æ °�°ÆÈ ÅÉÄÉ° û°®±É°û =È FcJ » 5

o® ±Æû°Æ É± ÍÄÆÆÈ ÉÃÇÅ ÉÃÆ±ÐÏÃ ý �° gÆÅÉ ÃÄ�° É± û°g®° Ä ®±ÉÇ±® ±Ê �°ÆÇgÍÄÉÇ±® Ê±Æ "k�Å ý
bÑÓ� Ñ�� ý ÉÃÄÉ ÄÍÍ±Ð®ÉÅ Ê±Æ ÉÃ° ÊÄÍÉ ÉÃÄÉ Ç® ÍÄÅ° ±Ê Í±®l ÇÍÉÇ®Ï û°ÊÄÐ ËÉÅ �° ÃÄ�° É± Ç®ûÐÍ° Ñ�
bÓ�Ó
Ò ±Ê ÉÃ° Ð®û°ÆËÈ Ç®Ï °�ÄËÐÄÉÇ±® Í±®É°üÉ 5 ^Å �° ÄËÆ°ÄûÈ ®±É°û Ç® �°ÍÉÇ±® � 5� 5� ý Æ°� ÇÅÇ±® ±Ê
Ä® Ä®É°Í°û°®É Í±®É°üÉ Õ � Ç® É°ÆÎ Å ±Ê Ä Æ°ûÐÍÉÇ±® Í±®ûÇÉÇ±® Õ � B Õ ý �Ã°Æ° Õ � Ç®ÅÉÄ®ÉÇÄÉ°Å
ÉÃ° �Ç®ÌÐÉ� Æ°Ê°Æ°®É Ê±Æ Ä ÅÐ= Å°fÐ°®É Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄË ±Æ Ï°®°ÆÇÍ Å°®É°®Í° � � ÇËË ®°Íp
°ÅÅÄÆÇËÈ Æ°ÅÐËÉ Ç® Ä ®°� �±ÐÉÌÐÉ�Æ°Ê°Æ°®É å � ±Ê ÉÃ° ÐÌ ûÄÉ° Í±®ûÇÉÇ±® Ê±Æ ÉÃÇÅ ®°� Å°®É°®Í°
ÉÃÄÉ û°É°ÆÎ Ç®°Å Ä Í±®É°üÉ Å°É :ë þÖ þå � úú ÉÃÄÉ ÇÅ èÓ��ÓÒ�� ÊÆ±Î ÉÃ° Í±®É°üÉ Å°É :ë þÖ þÕ úú û°p
É°ÆÎ Ç®°û =È Õ 5 �ÃÇÅ ®°� ®±ÉÇ±® ±Ê bÑÓ� �E�Ó
Ò� ÎÐÅÉ °®ÅÐÆ° ÉÃÄÉ ÉÃ° bÑÓ� � ÓÒj� °Î= °ûûÇ®Ï
ÊÐ®ÍÉÇ±® Ö ±Ê 6 Í±®ÅÉÆÄÇ®Å ÉÃ° û°®±ÉÄÉÇ±®Å ±Ê ÉÃ° Ä®®±ÉÄÉÇ®Ï ý ±Æ �±ÐÉÌÐÉ� Í±®É°üÉ Æ°Ê°Æ°®ÉÅF » × × × Fc ±Ê ÉÃ° ÅÐ= Å°fÐ°®É ÐÌ ûÄÉ° Í±®ûÇÉÇ±®Å � �ÃÇÍÃ Ì ±É°®ÉÇÄËËÈ û°É°ÆÎ Ç®° ÑbÓ�Ñèý Ç 5° 5ý
û ÇÅÉÇ®ÍÉ Í±®É°üÉ Å°ÉÅ � Ç® ÅÐÍÃ Ä �ÄÈ ÉÃÄÉ ÉÃ°È ÄÆ° ®°�°ÆÉÃ°Ë°ÅÅ ÄÌÌÆ±ÌÆÇÄÉ°ËÈ Æ°ËÄÉ°û ÄÍÍ±Æûp
Ç®Ï ÉÃ° �U\XU� Xb XWY Í±®ÅÉÆÄÇ®É þ���ú ý Ä®û ÄËÅ± ÅÄÉÇÅÊÈ ÉÃ° ëìdVXíXVXWY Í±®ÅÉÆÄÇ®É þ��� ú
þÅ°° þ���Çúú 5 n° ÉÃ°® Æ°fÐÇÆ° ý Ç® þ���ÇÇú ý ÉÃÄÉ ÉÃ° g®ÄË ÐÌ ûÄÉ° Í±®ûÇÉÇ±® Fc �� Fc� » M 6 c ÇÅ
�°ÆÇg°û Æ°ËÄÉÇ�° É± Ä ÅÉÄÉ° <0 2 Ö= ý �Ã°Æ° 0 > � ý ±Æ � °fÐÇ�ÄË°®ÉËÈ � ÉÃÄÉ ÉÃ°Æ° ÇÅ Å±Î ° <0 2 Ö= ý0 > � ý ÅÐÍÃ ÉÃÄÉ 0 ÇÅ Í±®ÉÄÇ®°û Ç® ÉÃ° Í±®É°üÉ Å°É ÉÃÄÉ ÇÅ û°É°ÆÎ Ç®°û =È ÉÃ° �� ËÄÆÏ°ÅÉ
Í±®É°üÉ Æ°Ê°Æ°®É Fc Ç® ÉÃ° Ð®Ç�°ÆÅ° ±Ê 6 þÅ°° �°ÍÉÇ±® � 5� Ê±Æ û°g®ÇÉÇ±® ±Ê � ú 5

þ���ú 8°É 6 = ° Ä "k� ÄÅ = °Ë±� ý � ÇÉÃ ÐÌûÄÉ° Í±®ûÇÉÇ±®Å ±® Í±®É°üÉ Æ°Ê°Æ°®ÉÅ F 5G ý�Ã°Æ° R ï 4 × × × ®� � ý Ä®û
�Ã°Æ° F 5G ï FG ±Æ F 5G ï F �G ý Ç® �ÃÇÍÃ ÍÄÅ° 6 Í±®ÉÄÇ®Å Ä Æ°ûÐÍÉÇ±® Í±®ûÇÉ±® F �G B FG 5
�� � Ht � H²       � H�¡t ��
� t �� �� á � t
� ² �� � Ht á � ²
     �� �� � H�¡ t á � �

^ �°ËËÊ±Ð®û°û °Î= °ûûÇ®Ï ÊÐ®ÍÉÇ±® Ö bÑÓ� Ñ�� 6 Ç® ¢ Çq
þÇú Ê±Æ ÄËË Ç ï 4 × × × ®� �� Ö þFG ú Ä®û Ö þFGJ » ú ÄÆ° Æ°ËÄÉ°û Ç® ÄÍÍ±ÆûÄ®Í° � ÇÉÃ ÉÃ°

ÌÆÇ®ÍÇÌ Ë°Å ÅÉÄÉ°û =È �U\XU� Xb XWY þ���ú Ä®û ëìdVXíXVXWY þ��� ú ý Ä®û
þÇÇú ÉÃ°Æ° ÇÅ Å±Î° ÌÄÇÆ <0 2 Ö= ý �Ã°Æ° 0 > � ý ÅÐÍÃ ÉÃÄÉ 0 > :ë þÖ þFc úú 5

ý t� � � ¿w�|y�v Â �Â ��~ �w�v|y�v �� |{w ~w�}|y�v £ �v ��v|w´| ~w�w~wv|� �



���
þ���ú ÍÄ® ®±� = ° Æ°ÅÉÄÉ°û Ç® Î±Æ° Ê±ÆÎÄË É°ÆÎ Å Ç® þ���ú ý �Ã°Æ° �° ÄËÅ± û°g®° ÉÃ° ®±ÉÇ±®

±Ê Ä � ÓÒÓ� E 	 ÓÒ� 
� E�Ó
Ò ��E�Ñ Ç® É°ÆÎ Å ±Ê ÉÃ° �°ÎÌÉÈ� Í±®É°üÉ ¤ �

þ���ú `c]� XWXc]Ub �c]�c]cWc]XV �]íd\d]Vd Z
Ä 5 8°É ¥ = ° Ä ûÇÅÉÇ®ÏÐÇÅÃ°û Í±®É°üÉ Æ°Ê°Æ°®É ÉÃÄÉ û°®±É°Å ÉÃ° � ÓÒÓ� E 	 ÓÒ� 
� E�Ó
Ò��E�Ñ ¤ �

ê±Æ °�°ÆÈ Î±û°Ë ¢ ÄÅ û°g®°û Ç® þ�4 ú ±Ê �°ÍÉÇ±® � 5� ý � ÇÉÃ � Ä ®±®°ÎÌÉÈ Å°É ±Ê
Ì ±ÅÅÇ= Ë° �±ÆËûÅ ý¤ ï å <0 5 2 ¦ = � 0 5 > � æý �Ã°Æ° ¦ ÇÅ ÉÃ° °ÎÌÉÈ ÊÐ®ÍÉÇ±® 5

= 5 8°É Ä Å°fÐ°®Í° ±Ê ÌÆ°Î ÇÅ°Å b » 2 ×××2 bc = ° Æ°ÌÆ°Å°®É°û =È Ä "k� 6 ÄÅ = °Ë±� ý � ÇÉÃ
ÐÌ ûÄÉ° Í±®ûÇÉÇ±®Å ±® Í±®É°üÉ Æ°Ê°Æ°®ÉÅ F 5G ý �Ã°Æ° R ï 4 × × × ®� � ý Ê±Æ "k�Å 6 » ý
× × × ý 6 c Í±®ÅÉÆÐÍÉ°û Ê±Æ b » 2 ×××2 bc ý ÅÉÄÆÉÇ®Ï ±ÐÉ � ÇÉÃ ÉÃ° ûÇÅÉÇ®ÏÐÇÅÃ°û � ÓÒÓ� E 	
Í±®É°üÉ Æ°Ê°Æ°®É F 5 ï ¥ ý Ä®û �Ã°Æ° F 5G ï FG ±Æ F 5G ï F �G ý Ç® �ÃÇÍÃ ÍÄÅ° 6
Í±®ÉÄÇ®Å Ä Æ°ûÐÍÉÇ±® Í±®ûÇÉ±® F �G B FG 5
§ � Ht � H²       � H�¡ t ��
� t �� § á � t
� ² �� � Ht á � ²
     �� �� � H�¡ t á � �

Í 5 rüÉ°®û 6  É± Ä "k� 6 ÄÅ = °Ë±� ý �Ã°Æ° 6 5 ÇÅ ÉÃ° °ÎÌÉÈ "k� Ä®û 6 J ÇÅ ÉÃ°
Æ°ÌÆ°Å°®ÉÄÉÇ±® Ê±Æ ÉÃ° û°Ê°ÄÅÇ= Ë° Í±®ÍËÐÅÇ±® d �
§ � Ht � H²       � H�¡ t �� ��� t� t �� § á � t
� ² �� � Ht á � ²
     �� �� � H�¡ t á � �
��� t �� �� á � t�� t � ²�� t� t�� t �� �� á � H ã � ²�� t �� � t�� t á � �

û 5 6 J � 
	 	
K� èÑ� ÑE�Óµ	� ÊÆ±Î 6 þ6 £¤ 6 J ú Çq
Ê±Æ °�°ÆÈ ¢ Ä®û Ö ÅÐÍÃ ÉÃÄÉ Ö bÑÓ� Ñ�� 6 Ç® ¢
ÇÊ ç <0 5 2 :c = > Ö þFc ú ÉÃ°®
ç <0 5 2 :cJ » = > Ö þFcJ » ú � <0 5 2 :cJ » = £ï× � t�� t �� �� á � H ã � ²�� t �� � t�� t á � �
þ�Ã°Æ° 6 5 ÉÃ° °ÎÌÉÈ "k� Ä®û 6 J ÉÃ° Æ°ÌÆ°Å°®ÉÄÉÇ±® Ê±Æ ÉÃ° û°Ê°ÄÅÇ= Ë° Í±®ÍËÐp
ÅÇ±® d ú 5

^Å Ä Æ°ÅÐËÉ ±Ê ±ÐÆ ûÇÅÍÐÅÅÇ±® ±Ê h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É Ä®û h±®ûÇÉÇ±®ÄË " °ÊÄÐËÉ k°Äp
Å±®Ç®Ï Ç® �°ÍÉÇ±® � 5� 5� �° ÃÄû Çû°®ÉÇg°û �ÄÆÇ±ÐÅ þÄËÉ°Æ®ÄÉÇ�°ú Í±®ÅÉÆÄÇ®ÉÅ ±® + É± ÄÍÍ±Ð®É
Ê±Æ ®±®Î±®±É±®ÇÍ Ç®Ê°Æ°®Í° ÌÄÉÉ°Æ®Å Ç®�±Ë� Ç®Ï Í±®l ÇÍÉÇ®Ï û°ÊÄÐËÉÅ ý �ÃÇË° = °Ç®Ï =ÄÅ°û ±® Ä
�ÓÒj 	Ñ gü°û Ì±Ç®É ±Ê ®±ÆÎÄËÇdÄÉÇ±® � ëìdVXíXVXWY �� Ê±Æ ÉÃ° ¬ ÑÒj� ÓÒ ¬ ÓÒ�Ó� 	Ñý ëìdVXíXVXWY



���
Ê±Æ ÉÃ° /ÑE` ¬ ÑÒj� ÓÒ ¬ ÓÒ�Ó� 	Ñý ÄÅ �°ËË ÄÅ �[\U]^XWX_d � � XU�c]� Ê±Æ ÉÃ° - ÓÕ 
Ò ´ ÓE�
�
Òè Ä®û ´ Ñ� ÑE� Óµ	Ñ _EÒ�Ó�ÓbÓ�� 5

n° � ÇËË ®±� Ç®�°ÅÉÇÏÄÉ° Ä Í±®ûÇÉÇ±®ÄË ÄÌÌÆ±ÄÍÃ É± ®±®Î±®±É±®ÇÍ Æ°ÄÅ±®Ç®Ï ÄË±®Ï ÉÃ°
ËÇ®°Å ±Ê þ���ú ý �Ã°Æ° �° Î Äÿ° ÐÅ° ±Ê ±ÐÆ =ÄÅÇÍ �U\XU� XbXWY Í±®ÅÉÆÄÇ®É ±Ê �°ÍÉÇ±® � 5� 5� É±
�ÌÆ±ÌÄÏÄÉ°� Æ°g®°û ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ç® Æ°ÅÌ ±®Å° É± Í±®l ÇÍÉÇ®Ï û°ÊÄÐ ËÉÅ Ç® Ä ûÈ®ÄÎ ÇÍ
Ä®ÄËÈÅÇÅ ±Ê ®±®Î±®±É±®ÇÍ Ç®Ê°Æ°®Í° ÌÄÉÉ°Æ®Å 5

n° � ÇËË ÅÃ±� ÉÃÄÉ ±ÐÆ ±ÆÇÏ Ç®ÄË �U\XU� XbXWY Í±®ÅÉÆÄÇ®É ÇÎÎ°ûÇÄÉ°ËÈ ÄÍÍ±Ð®ÉÅ Ê±Æ ´ Ñ� ÑE��Óµ	Ñ � 
è�� ¬ 
ÒÑÒ�§ ¦Ñ	ÑbEÒ �Ñ Ä®û ÉÃ° ¬ ÑÒj� ÓÒ ¬ ÓÒ�Ó� 	Ñý Ä®û � =ÄÅ°û ±® ÉÃ° Æ°ÅÐËÉÅ ±Ê
�°ÍÉÇ±® � 5� 5� � ÌÆ±Ì±Å° Ä Î Ç®±Æ Î±ûÇgÍÄÉÇ±® ±Ê ÇÉ ý �U\XU� XbXWY X þ��� Çú ý ÉÃÄÉ ÄËÅ± ÄÍÍ±Ð®ÉÅ
Ê±Æ ÉÃ° /ÑE` ¬ ÑÒj� ÓÒ ¬ ÓÒ�Ó� 	Ñ5 ê±Æ ÉÃ° - ÓÕ 
Ò ´ ÓE�
Òè Ä®û ´ Ñ� ÑE�Óµ	Ñ _EÒ�Ó�ÓbÓ�� �°
Ç®ÉÆ± ûÐÍ° Ä �ÄÆÇÄÉÇ±® ±Ê þ��� Çú ý �U\XU� XbXWY XX þ��� ÇÇú 5 êÇ®ÄËËÈý �U\XU� XbXWY XXX þ��� ÇÇÇú
ÇÎÌ Ë°Î°®ÉÅ ÉÃ° �û°ÊÄÐËÉ ÍÄÅ°� 5
þ���ú �U\XU� XbXWY �

8°É ; ð 2ñ 5 2 ; ò 2 ñ 55 2 ì Ä®û 9 � = ° Å°ÉÅ ±Ê �±ÆËû� ÊÐ®ÍÉÇ±® ÌÄÇÆÅ 5
oÊ <0 2 ? = > ì Ä®û <0 5 2 Q� = > 9 � ý Ä®û :ë þ;ò ú B :ë þ; ð ú ý ÉÃ°®

Ç 5 �U\XU� XbXWY X �
ÇÊ :ë þ;ò MN ñ 55 ú B :ë þ; ð MN ñ 5 ú ¨ 1 þ0 5 2 ; ò MN ñ 55 ú B :ë þñ 5 ú ý Ä®û

ê <0 2 ? = > ì ê <0 5 2 Q� = > 9 � � 1 þ0 2; ð MN ñ 5 ú î 1 þ0 5 2 ; ò MN ñ 55 ú ï ï ý
ÉÃ°® ê <0 5 2 Q� = > 9 � ç <0 2 ? = > ì �

1 þ0 5 2 ; ò MN ñ 5 ú B 1 þ0 2; ð MN ñ 5 ú � þ1 þ0 2; ð MN ñ 5 ú î :ë þñ55 úú �
ÇÇ 5 �U\XU� XbXWY XX �

ÇÊ :ë þ;ò MN ñ 55 ú ¢B :ë þ; ð MN ñ 5 ú Ä®û
ê <0 2 ? = > ì ê <0 5 2 Q� = > 9 � � 1 þ0 2; ð MN ñ 5 ú î 1 þ0 5 2 ; ò MN ñ 55 ú ï ï ý

ÉÃ°® ê <0 5 2 Q� = > 9 � ç <0 2 ? = > ì �
1 þ0 5 2 ; ò MN ñ 5 ú B 1 þ0 2; ð MN ñ 5 ú � þ1 þ0 2; ð MN ñ 5 ú î :ë þñ55 úú
Ä®û
ê <0 5 2 Q � = > 9 � ç <0 2 ? = > ì �
1 þ0 5 2 ; ò MN ñ 55 ú B 1 þ0 2; ð MN ñ 55 ú � þ1 þ0 2; ð MN ñ 55 ú î :ë þñ 5 úú �

ÇÇÇ 5 �U\XU� XbXWY XXX �
±ÉÃ°Æ� ÇÅ° ý ê <0 5 2 Q� = > 9 � ç <0 2 ? = > ì � 1 þ0 5 2 ; ò MN ñ 5 ú B 1 þ0 2; ð MN ñ 5 ú 5

) ÛóÛãÜßR ñÛ ôáò÷Ü (áðÛðÜ

ê±ËË±� Ç®Ï ÉÃ° û°g®ÇÉÇ±® ±Ê ®±®Î±®±É±®ÇÍ Ç®Ê°Æ°®Í° Ç® þ���ú ý ÉÃ° Ç®Ê°Æ°®Í° ÌÄÉÉ°Æ® ±Ê ´ Ñ�� ÑE� Óµ	Ñ � 
è�� ¬ 
ÒÑÒ� Ç® þ���ú ÇÅ Æ°ÌÆ°Å°®É°û Ç® É°ÆÎ Å ±Ê Ä "k� 6 �Ã°Æ° ÉÃ° ÌÆ°Î ÇÅ°Å
û°É°ÆÎ Ç®° � =È ÅÐ= Å°fÐ°®É ÐÌ ûÄÉ° ±Ê ÉÃ° Ç®Ê±ÆÎ ÄÉÇ±®ÄËËÈ Î Ç®ÇÎÄË Í±®É°üÉ Æ°Ê°Æ°®É ¥
� ÇÉÃ "k�Å 6 » × × ×67 ÉÃÄÉ Æ°ÌÆ°Å°®É ÉÃ° ÌÆ°Î ÇÅ°Å � Ä Í±®É°üÉ Æ°Ê°Æ°®É å 5 ^ÍÍ±ÆûÇ®Ï É±
þ���Íú �° Ç®ÉÆ± ûÐÍ° Ä ÊÐÆÉÃ°Æ ÐÌ ûÄÉ° Í±®ûÇÉÇ±® ý �ÃÇÍÃ Ç®ÉÆ± ûÐÍ°Å Ä Í±®ûÇÉÇ±®ÄË ÅÉÆÐÍÉÐÆ°
ÿ 5 �� å M 6 5 H ÿ 55 �� ÿ 5 M 6 J ÉÃÄÉ ÇÅ É± ÇÎÌË°Î°®É ÉÃ° Í±®ûÇÉÇ±®ÄË ®±®Î±®±É±®ÇÍ Ç®Ê°Æ°®Í°
ÊÆ±Î ÉÃ° ÌÆ°Î ÇÅ°Å 6 » × × ×67 ý ±Æ Í±®É°üÉ Æ°Ê°Æ°®É å ý É± 6 J ý ÉÃÄÉ ©Ñ
 Ó� èEÒj Ñ
�� 5

�Ç�°® ÉÃÄÉ ÉÃ° � ÓÒÓ� E 	 Í±®É°üÉ Æ°Ê°Æ°®É ¥ û°É°ÆÎ Ç®°Å ÉÃ° Å°É � ±Ê ÄËË Ì ±ÅÅÇ= Ë° �±ÆËûÅ



��4
±Ê ÉÃ° Î±û°Ë ¢ ý =È ÅÐ= Å°fÐ°®É ÐÌ ûÄÉ°Å ÉÃÇÅ Å°É ÇÅ Æ°ûÐÍ°û É± Ä ÅÐ= Å°É ±Ê �±ÆËûÅ :ë þÖ þå úú
�Ã°Æ° ±®ËÈ ÉÃ° ÌÆ°Î ÇÅ°Å ÄÆ° ÉÆÐ° 5 ^ÍÍ±ÆûÇ®Ï É± þ���ûú ÉÃ° g®ÄË Í±®ûÇÉÇ±®ÄË ÅÉÆÐÍÉÐÆ° ÇÎ p
Ì Ë°Î °®ÉÅ ÉÃ° Æ°ËÄÉÇ±® ±Ê èÑ� E�	� ÓÒ� ÑÑÒ�Ñ 6 £¤ 6 J ý Ç® É°ÆÎ Å ±Ê Ð®Ç�°ÆÅÄË fÐÄ®ÉÇgÍÄÉÇ±®
±�°Æ �ÎÄüÇÎÄËËÈ ®±ÆÎ ÄË �±ÆËûÅ� �Ã°Æ° � Ç® � ÇÆÉÐ° ±Ê ÉÃ° Î±ûÄË =ÄÅ° å � ±®ËÈ ÉÃ° ÌÆ°Î ÇÅ°Å
Ã±Ëû ÉÆÐ° ý Ä®û �ÃÇÍÃ �°ÆÇÊÈ ÉÃ° ÅÍ±Ì ° "k� 6 J 5
þ���ú 8 Ç±®Å ÄÆ° ûÄ®Ï°Æ±ÐÅ 5

8°± ÇÅ Ä ËÇ±® 5
£¤ 8°± ÇÅ ûÄ®Ï°Æ±ÐÅ 5§ Ú Û Ü õ
Ú �� § á �2w� ���

Û �� Ú á ÛH �� Ú á ´
�y�v �´ � ã ÛHH �� ÛH á �}vzw~��� �´ �

Ü �� Û á �y�v ���
õ �� Ü á õH �� Ü á ã õHH �� õH á �}vzw~��� ���

8°É ÐÅ Ï± ÉÃÆ±ÐÏÃ ÉÃ° °üÄÎÌË° Ç® Å±Î ° û°ÉÄÇË 5 �Ã° Î°Ä®Ç®Ï ±Ê ÉÃ° gÆÅÉ Ï°®°ÆÇÍ Å°®p
É°®Í° Í±®ÅÉÆÄÇ®Å ÉÃ° Å°É ±Ê �®±ÆÎÄË �±ÆËûÅ� 1 þ0 5 2 ? þÔ M Öé � �RD� þé úØúú ý Ê±Æ <0 5 2 ? = > Ö þÕ ú
É± = ° ÅÐÍÃ ÉÃÄÉ ËÇ±®Å ÄÆ° ûÄ®Ï°Æ±ÐÅ � 1 þ0 5 2 ? þÔ M Öé � �RD� þé úØúú B ÖÖCü�? ÖªD«ë þé úØØ 5
�È ëìdVXíXVXWY þ��� ú �° û°ÆÇ�° ÉÃÄÉ ÉÃÇÅ ®±ÆÎ ÄËÍÈ ÄÅÅÐÎÌÉÇ±® Ê±Æ ËÇ±®Å ÍÄÆÆÇ°Å ±�°Æ
É± Ä®È �Ç®ÅÉÄ®Í°� 6 55 ±Ê 6 5 ý Ç® �ÃÇÍÃ Î±Æ° Ç®Ê±ÆÎÄÉÇ±® ÇÅ Ï Ç�°® Ä= ±ÐÉ é ý ÄÅ ° 5Ï 5 Ç®
Öé � � �DR� þé ú 2 �ÖD þ�ú 2 é ï �Ø 5 ê±Æ Ç® ÉÃÇÅ ÍÄÅ° �° ÃÄ�° :ë þÖÖ6 55 ØØú B :ë þÖÖ6 5ØØú Ä®û ÉÃÐÅ ý =È
ëìdVXíXVXWY ý 1 þ0 5 2 ? þÔ M 6 55 úú B 1 þ0 5 2 ? þÔ M 6 5 úú 5

�Ç�°® ÉÃÄÉ ÉÃÇÅ Ï°®°ÆÇÍ Å°®É°®Í° ÇÅ Ç®ûÇÍÄÉÇ�° � =È Ä®ÄË±ÏÈ � ÇÉÃ Ç®û ÇÍÄÉÇ�° Í±®ûÇÉÇ±®p
ÄËÅ � �° Äû±ÌÉ ÉÃ° ÌÆÄÏÎÄÉÇÍ Í±®ÅÉÆÄÇ®É ÉÃÄÉ ÉÃ° Å°É ±Ê �®±ÆÎ ÄË �±ÆËûÅ� ÎÐÅÉ = ° ÍÃ±Å°®
É± Í±®ÉÄÇ® ÉÃ° �±ÆËû ±Ê °�ÄËÐÄÉÇ±® ý ÄÅ ±ÌÌ±Å°û É± ÅÐ=·Ð®ÍÉÇ�° Í±®ûÇÉÇ±®ÄËÅ ±Æ Ï°®°ÆÇÍÅ
þÅ°° �ÉÄË®Äÿ°Æ þ����úú 5ø« �± �° ÍÄ® Í±®ÍËÐû° ÉÃÄÉ ÉÃ° Å°É ±Ê ®±ÆÎÄË �±ÆËûÅ û°É°ÆÎ Ç®°û =È
1 þ0 5 2 ? þÔ M 6 5 úú Í±®ÉÄÇ®Å 0 5 5�Ã° ®°üÉ ÌÆ°Î ÇÅ° Ç®ÉÆ± ûÐÍ°Å ÉÃ° ÊÐÆÉÃ°Æ Ç®Ê±ÆÎÄÉÇ±® ÉÃÄÉ ÉÃ° �±ÆËûÅ Ç® ÉÃ° °üÉ°®û°û Í±®p
É°üÉ å ÄÆ° ÅÐÍÃ ÉÃÄÉ 8°± ÇÅ Ä ËÇ±® 5 8°ÄÆ®Ç®Ï ÉÃÄÉ ÉÃ° �±ÆËûÅ 0 55 > :ë þÖ þå úú ÄÆ° ÅÐÍÃ ÉÃÄÉ 8°±
ÇÅ Ä ËÇ±® û± °Å ®±É Í±®l ÇÍÉ � ÇÉÃ ÉÃ° �� Ñ�Ó� � Ò
� E 	�� ÄÅÅÐÎÌÉÇ±® Ê±Æ ËÇ±® 8°± 1 þ0 5 2 ? þÔ M Ö��RD� þ�úØúú ý �ÃÇÍÃ ÉÃÐÅ ÍÄÆÆÇ°Å ±�°Æ ý =È �U\XU� XbXWY XXX ý É± 1 þ0 55 2 Q þÕ M Ö� �RD� þ�úØú ý Ê±Æ ÄËË
<0 55 2 Q= > Ö þå ú 5 �Ã° ÅÄÎ° Ã±ËûÅ ÉÆÐ° Ê±Æ ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ËÇ±®Å Ç® Ï°®°ÆÄË �
ÅÇ®Í° ÉÃ°Æ° ÇÅ ®± Í±®l ÇÍÉÇ®Ï Ç®Ê±ÆÎÄÉÇ±® ÅÉÄÉ°û � ÇÉÃÇ® å ý ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ
ËÇ±®Å 1 þ0 5 2 ? þÔ M Öé � �RD� þé úØúú ý Ê±Æ <0 5 2 ? = > Ö þÕ ú ÍÄÆÆÈ ±�°Æ É± 1 þ0 5 2 Q þÕ M Öé � �RD� þé úØúú ý
Ê±Æ °�°ÆÈ <0 55 2 Q= > Ö þå ú =È �U\XU� XbXWY XXX 5

�Ã° g®ÄË Í±®ûÇÉÇ±®ÄË ÍÄ® ÉÃ°® = ° �°ÆÇg°û Æ°ËÄÉÇ�° É± ÉÃ° Ä®É°Í°û°®É Í±®É°üÉ å °ÅÉÄ= ËÇÅÃ°û=È ÉÃ° ÌÆ°Î ÇÅ°Å � ÅÇ®Í° ÉÃ°Æ° ÇÅ ®± Í±®l ÇÍÉÇ®Ï Ç®Ê±ÆÎ ÄÉÇ±® ý ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ
ËÇ±®Å Ç® Ï°®°ÆÄË Ä®û Ê±Æ ËÇ±® 8°± Ç® ÌÄÆÉÇÍÐËÄÆ ÍÄÆÆÈ ±�°Æ É± ÉÃ° °üÉ°®û°û Í±®É°üÉ ÿ =È �U\X¬
U� Xb XWY XXX ý ÅÐÍÃ ÉÃÄÉ �° ÍÄ® Í±®ÍËÐû° ÉÃÄÉ �ÇÊ °�°ÆÈÉÃÇ®Ï Ã±ËûÅ ÉÆÐ° ÉÃÄÉ ÇÅ ®±ÆÎ ÄËËÈ ÉÃ°
ý²� w�}�� |{}| |{w~w }~w zwvw~y� �wv|wv�w� yv ��� ~�v�|y�w x��� |{}| ~w��y~w } ���v|w~�}�|�}� yv|w~�~w|}|y�v �

���{ }�  ¶»® uv ù x̄yúuv °� ¹
�¶
 �¶xW uv ��}|� ����� ��� i {y�¾}�� ��ww ¿w�|y�v� ¹ �ó �Â }v� ¹ �ó �À� �



�� �
ÍÄÅ° Ç® Í±®É°üÉ Ö þå ú� �° � ÇËË g®û ÉÃÄÉ ËÇ±® 8°± ÇÅ ûÄ®Ï°Æ±ÐÅ � 1 þ0 555 2 R þå úú B ÖÖCü�? ÖªD« ë þ�úØØ ý·ÐÅÉ ÄÅ �° �±ÐËû g®û ÉÃÄÉ ËÇ±®Å Ç® Ï°®°ÆÄË ÄÆ° ûÄ®Ï°Æ±ÐÅ 5

�È Í±®ÉÆÄÅÉ ý Ç® þ��4 ú � Ä® °üÄÎÌË° ±Ê �´ Ñ� ÑE� 
� � 
è�� ¬ 
ÒÑÒ�� � ûÐ° É± ÉÃ° ÉÃÇÆû
ÌÆ°Î ÇÅ° ý ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å 1 þ0 55 2 Q þÕ M 6 5 úú þ6 5 ï Öé � �RD� þé úØú Ä®û 1 þ0 55 2 Q þÕ M
6 55 úú þ6 55 ï Ö� �RD� þ�úØú ý Ê±Æ <0 55 2 Q= > Ö þå ú ý �ÃÇÍÃ ÄÆ° É± = ° Í±ÎÌÐÉ°û ÄÅ ·ÐÅÉ ±ÐÉËÇ®°û Ê±Æ
þ���ú ý û± ®±É ÍÄÆÆÈ ±�°Æ É± ÉÃ° °üÉ°®û°û Í±®É°üÉ ÿ 5
þ��4 ú 8 Ç±®Å ÄÆ° ûÄ®Ï°Æ±ÐÅ 5

8°± ÇÅ Ä ËÇ±® 5
8°± ÇÅ ®±É ûÄ®Ï°Æ±ÐÅ 5
¢£¤ 8°± ÇÅ ûÄ®Ï°Æ±ÐÅ 5§ Ú Û Ü Ü � õ �
Ú �� § á �2w� ���

Û �� Ú á ÛH �� Ú á ´
�y�v �´ � ã ÛHH �� ÛH á �}vzw~��� �´ �

Ü �� Û á �y�v ���
õ �� Ü � á û �}vzw~��� ���
� �� õ á � H �� õ á (ã � HH �� � H á �}vzw~��� ���

o® Í±®ÉÆÄÅÉ É± þ���ú ý ÉÃ° ÉÃÇÆû ÌÆ°Î ÇÅ° Ç®ÉÆ± ûÐÍ°Å ®°� Ç®Ê±ÆÎÄÉÇ±® Ä= ±ÐÉ 8°± ÉÃÄÉ èÑ� ÑE��
ÉÃ° ëìdVXíXVXWY ÄÅÅÐÎÌÉÇ±® þ��� ú Ê±Æ ËÇ±® 8°± Æ°ËÄÉÇ�° É± ËÇ±®Å Ç® Ï°®°ÆÄË 5

¡Æ°ÅÐÌÌ±ÅÇ®Ï ý ÄÅ �° û± ý ÉÃÄÉ ÉÃ° Å°®É°®Í° ©Ñ
 Ó� Ò
� èEÒj Ñ
�� ÇÅ É± Ç®É°ÆÌÆ°É°û ÄÅ
Ä Ï°®°ÆÇÍ ÅÉÄÉ°Î°®É Ä= ±ÐÉ �ÃÄÉ ÇÅ �®±ÆÎÄË� Ê±Æ 8°± ýø7 �° Ï°É Í±®l ÇÍÉÇ®Ï �ÄËÐ°Å Ê±Æ
1 þ0 555 2 R þå M 6 55 úú ý Ê±Æ <0 555 2 R= > Ö þÿ ú Ä®û 1 þ0 55 2 Q þÕ M 6 5 úú ý Ê±Æ <0 55 2 Q= > Ö þå ú ý ÅÇ®Í° ÇÊ
ÉÃÇÅ ÉÃ ÇÆû ÌÆ°Î ÇÅ° ÇÅ É± = ° ÉÆÐ° ý ÉÃ° Å°É ±Ê �®±ÆÎÄË� �±ÆËûÅ 1 þ0 555 2 R þå M 6 55 úú ÎÐÅÉ = °
�±ÆËûÅ �Ã°Æ° 8°± ÇÅ ®±É ûÄ®Ï°Æ±ÐÅ 5

�Ç�°® ÉÃÄÉ ÉÃ° �®°�� ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ËÇ±® 8°± ÄÆ° ®±� Í±®l ÇÍÉÇ®Ï � ÇÉÃ �ÃÄÉ
�ÄÅ ÌÆ°� Ç±ÐÅËÈ ÄÅÅÐÎ°û =È ëìdVXíXVXWY É± Ã±Ëû ÉÆÐ° ±Ê 8°± ý �° ÄËÅ± û°ûÐÍ° ÉÃÄÉ ÉÃÇÅ ÍÄ®p
®±É Í±Î° Ä= ±ÐÉ � ÇÉÃ±ÐÉ Å±Î° Î Ç®ÇÎÄË ÑbÓ� Ó
Ò ±Ê ÉÃ° Ä®É°Í°û°®É Í±®É°üÉ Õ ý É± ÈÇ°Ëû Å±Î °
Æ°� ÇÅ°û Í±®É°üÉ å � ÉÃÄÉ ÅÐÌÌ±ÆÉÅ ÉÃ° ÉÆÐÉÃ ±Ê ÉÃÇÅ ®°� Å°®É°®Í° ý Ä®û ÉÃÐÅ ÌÆ±� Çû°Å Å±Î °
·ÐÅÉÇgÍÄÉÇ±® Ê±Æ ÉÃ° �Æ°� ÇÅ°û� ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ËÇ±® 8°± 5 ± Ç°�°û ÊÆ±Î Ä ûÇq°Æ°®É
Ì °ÆÅÌ °ÍÉÇ�° ý ÉÃÇÅ ÄËÅ± Ê± ËË±� Å ÊÆ±Î ±Ê ±ÐÆ Í±®ÅÉÆÄÇ®ÉÅ ±® Å°®É°®Í° Î±±û � o® � ÇÆÉÐ° ±Ê ÉÃ°
gÆÅÉ ý Ç®ûÇÍÄÉÇ�° Ï°®°ÆÇÍ Å°®É°®Í° ÉÃ° °�ÄËÐÄÉÇ±® �±ÆËû þÅú Ç® :ë þÖ þÕ úú Ä®û :ë þÖ þå úú ÎÐÅÉ = °
ÅÐÍÃ ÉÃÄÉ Ó� �� ÑÑ Ó� E 	Ó
Ò§ Ó� Ó� èEÒj Ñ
�� 5 �ÃÐÅ ý Ë°ÄÆ®Ç®Ï ÉÃÄÉ ÉÃ°Æ° ÇÅ Å±Î° ËÇ±® ý ®ÄÎ°ËÈ
8°± ý �Ã± ÇÅ ®±É ûÄ®Ï°Æ±ÐÅ ÍÄ®®±É ý ÉÃ°® ý = ° ÉÆÐ° Æ°ËÄÉÇ�° É± ÉÃ°Å° °�ÄËÐÄÉÇ±® �±ÆËûÅ ý Ä®û
ÉÃ° ÉÃÇÆû ÌÆ°Î ÇÅ° ÍÄ®®±É Í±®ÅÇÅÉ°®ÉËÈ ÐÌûÄÉ° ÉÃ° Ä®É°Í°û°®É Í±®É°üÉ å 5

�ÐÅÉ ÄÅ Ç® ÍÄÅ°Å ±Ê Ç®ÍÆ°ÄÅÇ®ÏËÈ ÅÉÆÇÍÉ Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ �° Ç®�°ÅÉÇÏÄÉ°û Ç® �°Íp
ÉÇ±® � 5� 5� �U\XU� XbXWY X Ç® þ���ú Æ°û°g®°Å ÉÃ° ®±ÆÎ ÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ËÇ±®Å Ç® Ï°®°ÆÄË ý1 þ0 555 2 R þå � M 6 5 úú Ê±Æ <0 555 2 R= > Ö þÿ ú ý �Ã°Æ° ËÇ±®Å ÄÆ° ÄÅÅÐÎ°û É± = ° ûÄ®Ï°Æ±ÐÅ ý É± = ° ÅÐÍÃ
ýh ¿ww }��� ¿w�|y�v� ¹ �ó �ó }v� ¹ �ó �Â � ³{�� � ² uÝ ¹
 vÝ» ú¶vw uyÝx
 x��| y|�w�� � w �v�w~�|��� }� } zwvw~y�

�wv|wv�w � �{y�{ �yw��� v�~x }��� }���x�|y�v� & �' HHH � ) �_ á � HH �� � �|}|yvz |{}| �v�w~ v�~x }� ��v�y|y�v� 2w�
�w{}�w� yv } v�v��}vzw~��� �}�� �{y�w |{w~w x }� �|y�� � w w´�w�|y�v}� ��v�y|y�v� �{w~w y� ����wv�� �{�� �
�}vzw~��� � w{}�y��~ � ³{w �� ¿ ~w�~w�wv|}|y�v ��w� v�| ~wv�w~ |{y� zwvw~y� ~w}�yvz �
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ÉÃÄÉ ÉÃ°È ®± Ë±®Ï°Æ Í±®ÉÄÇ® �±ÆËûÅ �Ã°Æ° 8°± ÇÅ Ä ËÇ±® 5 8°± ®± Ë±®Ï°Æ ÇÅ Í±®ÅÇû°Æ°û É± = °
ÄÎ±®Ï ÉÃ° �®±ÆÎÄË� ËÇ±®Å ý �ÃÇÍÃ ÄÆ° ûÄ®Ï°Æ±ÐÅ 5

^®û ÇÉ ÇÅ ÉÃ°® ±=� Ç±ÐÅ ÉÃÄÉ �° ÍÄ®®±É û°ÆÇ�° ý Ç® � ÇÆÉÐ° ±Ê ÉÃ° g®ÄË Í±®ûÇÉÇ±®ÄË ý Æ°ËÄÉÇ�° É±
ÉÃÇÅ þÎ Ç® ÇÎÄËËÈ Æ°� ÇÅ°û ú Í±®É°üÉ ÿ ý ÉÃÄÉ ©Ñ
 Ó� èEÒj Ñ
��� �±É ±® ËÈ ÇÅ ÉÃÇÅ ÆÐË°û ±ÐÉ ±® ÉÃ°=ÄÅÇÅ ±Ê ÉÃ° ®°� ËÈ û°g®°û ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ 8°± ý �ÃÇÍÃ °üÌËÇÍÇÉËÈ ÅÉÄÉ° ÃÇÎ É± = °
®±ÆÎ ÄËËÈ ®±É ûÄ®Ï°Æ±ÐÅ ý ÇÉ ÇÅ ÄËÅ± ÌÆ°ÍËÐû°û Ç® É°ÆÎ Å ±Ê ÉÃ° Æ°� ÇÅ°û ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å
Ê±Æ ËÇ±®Å Ç® Ï°®°ÆÄË � �ÃÇÍÃ û± ®±É Í±Ð®É 8°± ÄÅ ÄÎ±®Ï ÉÃ° Ð®Ç�°ÆÅ° ±Ê �®±ÆÎÄË ËÇ±®Å� Ä®È
Î±Æ° 5 6 J û±°Å ®±É Ê± ËË±� èÑ� ÑE�Óµ	� ÊÆ±Î ÿ Ç® 6 ý ÅÇ®Í° ÉÃ° g®ÄË bEj� Ñ Í±®ûÇÉÇ±®ÄË ý � ÇÉÃ
Í±®Å°fÐ°®É 6 J ý ÇÅ ®±É �°ÆÇg°û =È °�°ÆÈ ÅÉÄÉ° <0 5555 2 P = > Ö þM ú 5

êÇ®ÄËËÈý ®±É° ÉÃÄÉ ÇÉ ÇÅ ÄËÅ± fÐÇÉ° ± ûû É± Í±®ÍËÐû° ý Ç®ÅÉ°Äû ý ÄÅ Ç® þ�� �ú ý ÉÃÄÉ © Ó
Ò� EÑ
èEÒj Ñ
�� 5 ^®û ÉÃÇÅ ÇÅ ÌÆ°ûÇÍÉ°û =È ÉÃ° Ä®ÄËÈÅÇÅ � ^Å ·ÐÅÉ ±ÐÉËÇ®°û ý �° °®û ÐÌ � ÇÉÃ Ä Í±®É°üÉ
ÿ �Ã°Æ° ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ËÇ±®Å Ç® Ï°®°ÆÄË ÄÆ° Æ°� ÇÅ°û ý É± û°Ê°ÄÉ ëìdVXíXVXWY� ÇÉÃ Æ°ÅÌ °ÍÉ É± ËÇ±® 8°± 5 �Ã° Ï°®°ÆÇÍ Í±®ÍËÐÅÇ±® ÉÃÄÉ © Ó
Ò� EÑ èEÒj Ñ
�� ÉÃ°Æ°Ê±Æ° ÍÄ®®±É
ÅÄÉÇÅÊÈ ëìdVXíXVXWY 5 ^®û ÉÃÇÅ ý �° ÅÄ� ý û± °Å ®±É È Ç°Ëû Ä �°ËËÊ±ÆÎ°û ûÇÅÍ±ÐÆÅ° 5

�± ÎÄÿ° Ä ÉÆÐ° ÅÉÄÉ°Î°®É Ç® ÉÃ° ÏÇ�°® Í±®É°üÉ �° �±ÐËû ÆÄÉÃ°Æ ÃÄ�° É± ÅÄÈ Å±Î°ÉÃÇ®Ï
ËÇÿ° � �� 
�� Ñ 	Ó
Ò� EÑ èEÒj Ñ
�� ý ±Æ - 
� E 	 	Ó
Ò� EÑ èEÒj Ñ
�� � ÉÃ° gÆÅÉ ±Ê ÉÃ°Å° °üÍËÐû°Å
8°± °üÌËÇÍÇÉËÈý �ÃÇË° ÉÃ° Å°Í±®û °üÍËÐû°Å ÃÇÎ Ç®Å±ÊÄÆ ÄÅ Ã° ÃÄÅ ÄËÆ°ÄûÈ = °°® Æ°ÏÇÅÉ°Æ°û Ç®
ÉÃ° ÏÇ�°® Í±®É°üÉ ÄÅ ®±É = °Ç®Ï Ä ®±ÆÎÄË ËÇ±® 5
þ�� �ú 8 Ç±®Å ÄÆ° ûÄ®Ï°Æ±ÐÅ 5

8°± ÇÅ Ä ËÇ±® 5
8°± ÇÅ ®±É ûÄ®Ï°Æ±ÐÅ 5
£¤ ¯¯ 8 Ç±®Å ÄÆ° ûÄ®Ï°Æ±ÐÅ 5

�Ã° ÊÄÍÉ ÉÃÄÉ ÉÃ° ÌÆÄÏÎ ÄÉÇÍ �°ËËÊ±ÆÎ°û®°ÅÅ Í±®ûÇÉÇ±® Ê±Æ Í±®ûÇÉÇ±®ÄËÅ Ç® É°ÆÎ Å ±Ê ëìdVX¬
íXVXWY ÌÆ°ûÇÍÉÅ ÉÃ°Å° û Çq°Æ°®Í°Å Ç® ÄÍÍ°ÌÉÄ= ÇËÇÉÈ ÍÄ® = ° � Ç°�°û ÄÅ Ä ÊÐÆÉÃ°Æ ÄÆÏÐÎ°®É Ç®
ÅÐÌÌ±ÆÉ ±Ê ÉÃ° �
ÒèÓ�Ó
ÒE 	 ÄÌÌÆ±ÄÍÃ É± ®±®Î±®±É±®ÇÍ Æ°ÄÅ±® Ç®Ï 5ø¶

OÞÞÛñÛ²ãðàÛ

n° ®±� ÉÐÆ® É± ÉÃ° Ç®Ê°Æ°®Í° ÌÄÉÉ°Æ® ±Ê ¦Ñ	ÑbEÒ�Ñý °ü°ÎÌËÇg°û =È þ���ú ý �ÃÇÍÃ �±Æp
Æ°ÄÐ þ����ú ÄÆÏÐ°û É± = ° ÌÆ±= Ë°Î ÄÉÇÍ Ê±Æ Ä Í±®ûÇÉÇ±®ÄË ÄÍÍ±Ð®É ±Ê ®±®Î±®±É±®ÇÍ Æ°ÄÅ±®Ç®Ï 5

o® þ���ú ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ 6 5 ï Öé � �RD� þé úØ Æ°ËÄÉÇ�° É± Ô ý 1 þ0 5 2 ? þÔ M 6 5 úú ý
Ê±Æ <0 5 2 ? = > Ö þÕ ú ÍÄÆÆÈ ±�°Æ É± ÉÃ° °üÉ°®û°û Í±®É°üÉ å =È �U\XU� XbXWY XXX ý ÄÅ Ç® ÉÃ°
ÌÆ°� Ç±ÐÅ °üÄÎÌË°Å � 1 þ0 55 2 Q þÕ M 6 5 úú B ÖÖCü�? ÖªD«ë þé úØØ ý Ê±Æ °�°ÆÈ <0 55 2 Q= > Ö þå ú 5

k°ÍÄËË ÉÃÄÉ ÉÃ° Å°É ±Ê �®±ÆÎÄË �±ÆËûÅ� û°É°ÆÎ Ç®°û =È ÉÃ° ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® ÇÅ
Í±®ÅÉÆÄÇ®°û É± = ° ÍÃ±Å°® ý Ê±Æ Ç®ûÇÍÄÉÇ�° Ï°®°ÆÇÍ Å°®É°®Í°Å ý ÊÆ±Î � ÇÉÃÇ® ÉÃ° Í±®É°üÉ Å°É ÉÃÄÉ
ÍÃÄÆÄÍÉ°ÆÇd°Å ÉÃ° ÄÍÉÐÄË �±ÆËû 5 o 5° 5 °�°ÆÈÉÃ Ç®Ï ÉÃÄÉ Ã±ËûÅ ÉÆÐ° Ç® ÉÃ° ÍÐÆÆ°®É Í±®É°üÉ Å°É
ÎÐÅÉ = ° ÄÅÅÐÎ°û É± Ã±Ëû ÉÆÐ° Ç® ÉÃ° Å°É ±Ê �®±ÆÎ ÄË �±ÆËûÅ� 5 �±� ý ±®Í° �° Ï°É ý Ç® Í±®É°üÉ ÿ ý
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ÉÃ° Í±®ûÇÉÇ±® µ
KÒ ¨	© 5øÙ oÉ ÇÅ ®±� Ä ÎÄÉÉ°Æ ±Ê �±ÆËû ÿ®±� Ë°ûÏ° ý �ÃÇÍÃ �° ÎÄÈ ÄÅÅÐÎ° É±= ° Æ°l°ÍÉ°û Ç® ÉÃ° ÍËÄÅÅ ±Ê Î±û°ËÅ ÉÃÄÉ ÄÆ° ÉÄÿ°® Ç®É± Í±®ÅÇû°ÆÄÉÇ±® Ç® ±ÐÆ °�ÄËÐÄÉÇ±® ±Ê
û°Ê°ÄÅÇ= Ë° ÄÆÏÐÎ°®ÉÅ ý �Ã°ÉÃ°Æ ÉÃÇÅ ®°� Í±®ÅÉÆÄÇ®É ±® ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ËÇ±®
8°± ý 1 þ0 555 2 R þå M 6 55 úú ý ÇÅ Í±ÎÌÄÉÇ= Ë° � ÇÉÃ ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ËÇ±®Å Ç® Ï°®°ÆÄË
þ1 þ0 55 2 Q þÕ M 6 5 úúú ý Ä®û ÉÃ° ÅÌ °ÍÇgÍ ®±ÆÎ ÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ËÇ±® 8°± 1 þ0 55 2 Q þÕ M 6 55 úú Ç®
ÌÄÆÉÇÍÐËÄÆ 5 ^É Ë°ÄÅÉ ±ÐÆ ÄÍÉÐÄË �±ÆËû ÇÅ ÅÐÍÃ ÉÃÄÉ Ê±Æ ËÇ±®Å ý = °Ç®Ï =Æ±�® ÇÅ ®±É Ç®Í±®ÅÇÅÉ°®É
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É± = ° ûÄ®Ï°Æ±ÐÅ � 1 þ0 555 2 R þå M 6 55 úú B 1 þ0 55 2 Q þÕ M 6 55 úú 5 �Ã° g®ÄË Í±®ûÇÉÇ±®ÄË � ÇËË ÉÃ°® Ç®
ÊÄÍÉ ËÇÍ°®Å° ÉÃ° èÑ� ÑE�Óµ	Ñ Í±®ÍËÐÅÇ±® ý Æ°ËÄÉÇ�° É± ÉÃ° Í±®É°üÉ °ÅÉÄ= ËÇÅÃ°û =È ÉÃ° ÌÆ°Î ÇÅ° Å°É
Ç® þ���ú ý ÉÃÄÉ ©Ñ
 Ó� èEÒj Ñ
�� 5
þ���ú 8 Ç±®Å ÄÆ° ûÄ®Ï°Æ±ÐÅ 5

8°± ÇÅ Ä ËÇ±® 5
8°± ÇÅ =Æ±�® 5
£¤ 8°± ÇÅ ûÄ®Ï°Æ±ÐÅ 5§ Ú Û Ü õ �
Ú �� § á �2w� ���

Û �� Ú á ÛH �� Ú á ´
�y�v �´ � ã ÛHH �� ÛH á �}vzw~��� �´ �

Ü �� Û á �y�v ���
õ �� Ü á �~��v ���
� �� õ á � H �� õ á ã � HH �� � H á �}vzw~��� ���

°É ý °�°ÆÈÉÃÇ®Ï û°Ì°®ûÅ ý Ã°Æ° ý ±® �Ã°ÉÃ°Æ ÉÃ° ÍËÄÅÅ ±Ê Î±û°ËÅ ÉÄÿ°® Ç®É± ÄÍÍ±Ð®É � ÇËË Ç®
ÊÄÍÉ ÌÆ±� Çû° ÐÅ � ÇÉÃ ÉÃÇÅ Ç®Ê±ÆÎÄÉÇ±® ý É± � ÇÉ ý �Ã°ÉÃ°Æ ±Æ ®±É = °Ç®Ï =Æ±�® ÇÅ Æ°Í±Ï®Çd°û É±= ° Í±ÎÌÄÉÇ= Ë° ý Ê±Æ Ä ËÇ±® ý � ÇÉÃ = °Ç®Ï ûÄ®Ï°Æ±ÐÅ 5 oÊ ÉÃ° ÍËÄÅÅ ±Ê Î±û°ËÅ Ê±Æ ®±®Î±®±É±®ÇÍ
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Ò Å°É ¶ þF ú ±Ê gü°û Ì±Ç®ÉÅ ±Ê ®±ÆÎÄËÇdÄÉÇ±® � ÉÃ°Æ°Ç® Í±®ÉÆÄÅÉÇ®Ï � ÇÉÃ h±ÎÎ±®Å°®Å°
r®ÉÄÇËÎ °®É 5�U\XU� XbXWY XX ÄÌÌËÇ°Å Ç® ÍÄÅ°Å ±Ê �
ÒØ Ó��ÓÒj ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å 1 þ0 2; ð MN ñ 5 ú
Æ°ËÄÉÇ�° �±ÆËû 0 Ä®û 1 þ0 5 2 ; ò MN ñ 55 ú Æ°ËÄÉÇ�° É± �±ÆËû 0 5 ý � ÇÉÃ ;ò Ä® °üÉ°®ÅÇ±® ±Ê ; ð ý ÇÊ
:ë þ;ò MN ñ 55 ú ¢B :ë þ; ð MN ñ 5 ú Ä®û 1 þ0 2; ð MN ñ 5 ú î 1 þ0 5 2 ; ò MN ñ 55 ú ï ï 5 �ÃÇÅ ÇÅ °üÄÍÉËÈ
ÉÃ° Í±®gÏÐÆÄÉÇ±® �° g®û Ç® ÉÃ° ÌÄÉÉ°Æ® ±Ê ÉÃ° - ÓÕ 
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o® þ���ú ÉÃ° û ÇÅÍ±ÐÆÅ° ÅÉÄÆÉÅ � ÇÉÃ Ä Ï°®°ÆÇÍ ÅÉÄÉ°Î°®É ÉÃÄÉ Æ°�°ÄËÅ ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌp
ÉÇ±®Å Ê±Æ fÐÄÿ°ÆÅ 1 þ0 5 2 ? þÔ M 6 5 úú ý Ê±Æ 6 5 ï Öé � D«ü· Öª þé úØ ý Ç® Í±®É°üÉ Õ É± = ° ÅÐÍÃ ÉÃÄÉ
°�°ÆÈ ®±ÆÎÄË fÐÄÿ°Æ ÇÅ Ä ÌÄÍÇg ÅÉ � Ê±Æ °�°ÆÈ <0 5 2 ? = > Ö þÕ ú � 1 þ0 5 2 ? þÔ M6 5 úú B ÖÖ3 ü:R, Rë] þé úØØ 5
�È ÄÅÅÐÎÌÉÇ±® ±Ê ëìdVXíXVXWY �° ÍÄ® û°ÆÇ�° ®±ÆÎ ÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å 1 þ0 2 ? þÔ M 6 5G úú Ê±Æ
Ä®È Î±Æ° ÅÌ °ÍÇgÍ "k� 6 5G ý Ç 5° 5 Ê±Æ ÅÌ °ÍÇgÍ Ç®ûÇ� ÇûÐÄËÅ ÉÃÄÉ ÄÆ° fÐÄÿ°ÆÅ ý ÅÐÍÃ ÉÃÄÉ ÉÃ°È ÄËÅ±
ÄÆ° ÄÅÅÐÎ°û É± = ° ÌÄÍÇg ÅÉÅ 5

�È ÉÃ° Å°Í±®û Ï°®°ÆÇÍ ÅÉÄÉ°Î°®É ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ Æ°ÌÐ= ËÇÍÄ®Å 1 þ0 55 2 Q þÕ M
6 55 úú Ê±Æ 6 55 ï Öé � ª Ö3 «¸�R:ü� þé úØ ý Ç® Í±®É°üÉ å ÄÆ° Å°ÉÉË°û É± = ° ÅÐÍÃ ÉÃÄÉ ÉÃÄÉ ®±ÆÎ ÄË
Æ°ÌÐ= ËÇÍÄ®Å ÄÆ° ®±®ÌÄÍÇg ÅÉÅ � Ê±Æ °�°ÆÈ <0 55 2 Q= > Ö þå ú � 1 þ0 55 2 Q þÕ M 6 55 úú B ÖÖ�3 ü:R, Rë] þé úØØ 5
oÊ �° �°Æ° É± Í±®ÍËÐû° ý =È ëìdVXíXVXWY ý ÉÃÄÉ Ê±Æ Ä®È Î±Æ° ÅÌ °ÍÇgÍ Ç®ÅÉÄ®Í° 6 55\ ±Ê 6 55
ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ Æ°ÌÐ= ËÇÍÄ®Å Ç® Ï°®°ÆÄË ÍÄÆÆÈ ±�°Æ É± ÉÃ±Å° ÌÄÆÉÇÍÐ ËÄÆ Ç®ûÇp
� ÇûÐÄËÅ ý �° Ï°É Ç®É± Ä Í±®gÏÐÆÄÉÇ±® ±Ê Í±®l ÇÍÉÇ®Ï û°ÊÄÐËÉÅ � � ÇÉÃ Æ°ÅÌ °ÍÉ É± ÉÃ° ®±ÆÎÄËÍÈ
ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÅÌ °ÍÇgÍ Ç®û Ç� ÇûÐÄËÅ ÉÃÄÉ ÄÆ° fÐÄÿ°ÆÅ ý 1 þ0 5 2 ? þÔ M 6 5G úú ý Ä®û �Ã± ÄÆ° ÄËÅ±
Æ°ÌÐ= ËÇÍÄ®Å 6 55\ � ÉÃÄÉ Í±ÆÆ°ÅÌ ±®ûÅ É± ÉÃ° Í±®gÏÐÆÄÉÇ±® ÉÃÄÉ ÇÅ É± = ° ÍÄÌÉÐÆ°û =È �U\X¬
U� Xb XWY XX � o® ÌÄÆÉÇÍÐËÄÆ ý Ê±Æ Ä®È 6 55\ ÅÐÍÃ ÉÃÄÉ :ë þÖÖ6 55\ ØØú î :ë þÖÖ6 5G ØØú ¢ï ï �° ÃÄ�° Í±®l ÇÍÉÇ®Ï
û°ÊÄÐËÉÅ ÄÅ Ç®ûÇÍÄÉ°û =È �U\XU� Xb XWY XX ý ÅÇ®Í° 1 þ0 55 2 Q þ? M 6 55\ úú î 1 þ0 2 ? þÔ M 6 5G úú ï ï 5øª
� ±Æ°±�°Æ ý Õ M 6 55\ Ä®û Õ M 6 5G û± ®±É ÅÉÄ®û Ç® ÉÃ° Æ°ËÄÉÇ±® ±Ê ÑÕ �ÑÒ� Ó
Ò þ±Æ ÇÎÌËÇÍÄÉÇ±® ú
É± °ÄÍÃ ±ÉÃ°Æ ý ÅÐÍÃ ÉÃÄÉ ý ÄÍÍ±Æû Ç®Ï É± �U\XU� XbXWY XX ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÅÌ °p
ÍÇgÍ Ç®ûÇ� ÇûÐÄËÅ ÉÃÄÉ ÄÆ° = ±ÉÃ fÐÄÿ°ÆÅ Ä®û Æ°ÌÐ= ËÇÍÄ®Å ý Ä®û ÉÃÐÅ Í±®ÅÉÇÉÐÉ° Ä Í±®l ÇÍÉ É±= ° Æ°Å±Ë�°û ý ÄÆ° É± = ° Æ°û°g®°û Ç® ÅÐÍÃ Ä �ÄÈ ÉÃÄÉ Ê±Æ �� Ñ� ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å
È Ç°Ëû ÉÃ° °ÎÌÉÈ Å°É � ÉÃ°È ÍÄ®®±É = ° ÄÅÅÐÎ°û É± = ° ÅÄÉÇÅÊÈ Ç®Ï Ä®È ÅÌ °ÍÇgÍ ÌÆ±Ì °ÆÉÈ ÉÃÄÉ ÇÅ
ÍÃÄÆÄÍÉ°ÆÇÅÉÇÍ ý ±Æ Ò
� E 	 Ê±Æ °ÇÉÃ°Æ fÐÄÿ°ÆÅ ±Æ Æ°ÌÐ= ËÇÍÄ®Å 5 ^ËÅ± ý �° � ÇËË ý ÄÅ ÐÅÐÄË Ç® ÍÄÅ°
±Ê Í±®l ÇÍÉÇ®Ï û°ÊÄÐËÉÅ ý = ° Ê±ÆÍ°û É± Ç®ûÐÍ° Å±Î° Î Ç®ÇÎÄË Æ°� ÇÅÇ±® ±Ê ÉÃ° Ð®û°ÆËÈ Ç®Ï ÊÄÍÉÐÄË
Í±®É°üÉ 5 �ÃÐÅ ý ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÉÃ° ÌÆ±= Ë°Î ÄÉÇÍ Æ°ÌÐ= ËÇÍÄ® fÐÄÿ°ÆÅ � ÇËË = °
Í±ÎÌÐÉ°û ÅÐÍÃ ÉÃÄÉ 1 þ0 55 2 Q þÕ � M 6 5G úú B 1 þ0 5 2 ? � þÔ M 6 5G úú� þ1 þ0 5 2 ? � þÔ M 6 5G úú î :ë þÖÖ6 55\ ØØú ý
Ä®û 1 þ0 55 2 Q þÕ � M 6 55\ úú B 1 þ0 5 2 ? � þÔ M 6 55\ úú� þ1 þ0 5 2 ? � þÔ M 6 55\ úú î :ë þÖÖ6 5G ØØú ý Ê±Æ ÄÌÌÆ±ÌÆÇÄÉ°
<0 5 2 ? � = > Ö þÕ � ú ý Õ � Ä Æ°ûÐÍÉÇ±® ±Ê Õ ý Ä®û <0 55 2 Q = > Ö þå ú 5

�ÃÐÅ ý =È ÄÌÌËÇÍÄÉÇ±® ±Ê �U\XU� Xb XWY XX �° °®û ÐÌ ý � ÇÉÃÇ® ÉÃ° Î Ç®ÇÎ ÄËËÈ Æ°� ÇÅ°û Í±®É°üÉ
å � ÇÉÃ Ä ÍÃÄÆÄÍÉ°ÆÇdÄÉÇ±® ±Ê �ÃÄÉ ÇÅ Í±®ÅÇû°Æ°û É± = ° ®±ÆÎÄË Ê±Æ fÐÄÿ°ÆÅ Ä®û Æ°ÌÐ= ËÇÍÄ®Å ý�Ã°Æ° ý Ç® � Ç°� ±Ê ÉÃ°ÇÆ Í±®l ÇÍÉÇ®Ï ÍÃÄÆÄÍÉ°ÆÇÅÉÇÍÅ ý �° Í±ÎÌÐÉ° ÉÃÄÉ ÉÃ°Æ° ÍÄ®®±É = ° Ä®È
ÅÌ °ÍÇgÍ ý ÊÐËËÈ ®±ÆÎÄË fÐÄÿ°ÆÅ ÉÃÄÉ ÄÆ° ÄËÅ± Æ°ÌÐ= ËÇÍÄ®Å ý Ä®û ÄËÅ± ý ÉÃÄÉ ÉÃ°Æ° ÄÆ° ®± ÅÌ °p
ÍÇgÍ Æ°ÌÐ= ËÇÍÄ®Å ÉÃÄÉ ÄÆ° ÄËÅ± fÐÄÿ°ÆÅ Ä®û ÉÃÄÉ Í±Ð®É ÄÅ ÊÐËËÈ ®±ÆÎÄË Æ°ÌÐ= ËÇÍÄ®Å Ç® = °Ç®Ï
®±®ÌÄÍÇg ÅÉÅ 5 ^®û ÉÃÇÅ ÇÅ ÉÃ° Æ°ÄÅ±® �ÃÈ �° ÎÐÅÉ ý Ç® ÊÄÍÉ ý ÄÅÅÐÎ° Æ°� ÇÅÇ±® ±Ê ÉÃ° ÌÆ°� Ç±ÐÅ
Í±®É°üÉ Õ ý �Ã°Æ° �° Í±ÐËû ÅÉÇËË èÑ� ÑE�Óµ	� ÄÅÅÐÎ° ÉÃÄÉ fÐÄÿ°ÆÅ �Ã± ÄÆ° Æ°ÌÐ= ËÇÍÄ®Å ÄÆ°
®±ÆÎ ÄË fÐÄÿ°ÆÅ ý Ä®û ÉÃÐÅ ÌÄÍÇg ÅÉÅ 5
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· uµ¹� µ¹»¼ }���x�|y�v y� yv �}�| ¹vúx µuú �� |{y� zwvw~y� �wv|wv�w � ³{w �}�w� �w {}� ��v�y�w~w� �w��~w � �{w~w

|{w �w�w}| �� z{n|r}r| rso ~w�� �|w� yv �~}zx }|y�}��� ��� � �~ v�v��w����~x w� �wv|wv�w� �}� ~w�|~y�|w� |�
��v�z�~}|y�v� �{w~w |{w �w�w}| �� 
· uµ¹� µ¹»¼ y� }�~w}�� úu� vuú � y|{yv |{w �~w�w�yvz �yw�w �� �y����~�w �



���
þ���ú ¹ÐÄÿ°ÆÅ ÄÆ° ÌÄÍÇg ÅÉÅ 5

k°ÌÐ= ËÇÍÄ®Å ÄÆ° ®±®ÌÄÍÇg ÅÉÅ 5
" ÇÍÿ ÇÅ Ä ¹ÐÄÿ°Æ 5
" ÇÍÿ ÇÅ Ä k°ÌÐ= ËÇÍÄ® 5
¢£¤ " ÇÍÿ ÇÅ Ä ÌÄÍÇg ÅÉ 5
¢£¤ " ÇÍÿ ÇÅ Ä ®±®ÌÄÍÇg ÅÉ 5
§ Ú Û Û � Ü õ õ� � 2 ^
Ú �� § á �� y�¾ �� �

Û �� Ú á ÛH �� Ú á ´��}¾w~ �´ � ã ÛHH �� ÛH á �}�y� �| �´ �

Ü �� Û � á Ü H �� Û � á ´
~w����y�}v �´ � ã Ü HH �� ÜH á û �}�y��| �´ �

õ �� Ü á ��}¾w~ ���
� �� õ� á ~w����y�}v �� �
2 �� � á 2 H �� � á ã 2 HH �� 2 H á �}�y��| �� �
^ �� 2 á ^ H �� 2 á ã ^ HH �� ^ H á û �}�y� �| �� �

�Ã° ûÇÅÍ±ÐÆÅ° ®±� ÍÄÆÆÇ°Å ±® =È ÅÉÄÉÇ®Ï " ÇÍÿ É± = ° Ä fÐÄÿ°Æ 5 n ÇÉÃÇ® ÉÃÇÅ °üÉ°®û°û Í±®É°üÉ
ÿ ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å 1 þ0 555 2 R þå M 6 5º úú ý Ê±Æ 6 5º ï ÖC � D«ü· Öª þC úØ ÍÄ® = ° ÄÅÅÐÎ°û
É± ÍÄÆÆÈ ±�°Æ þ=È �U\XU� XbXWY XXXú ÊÆ±Î ÉÃ° þÆ°g®°ûú ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ fÐÄÿ°ÆÅ Ç®
Ï°®°ÆÄË ý 1 þ0 55 2 Q þÕ � M 6 5 úú Ç® å ý �ÃÇÍÃ Í±Î°Å û±�® É± ÄÅÅÐÎ Ç®Ï û°Ê°ÄÅÇ= ËÈ ÉÃÄÉ " ÇÍÿ ÇÅ Ä
®±ÆÎ ÄË fÐÄÿ°Æ ý Ä®û ÉÃÐÅ ÌÄÍÇg ÅÉ ý È°É ®±É Ä Æ°ÌÐ= ËÇÍÄ® 5

êÇ®ÄËËÈý ÉÃ° ®°üÉ ÌÆ°Î ÇÅ° Í±®ÊÆ±®ÉÅ ÐÅ � ÇÉÃ Ä®±ÉÃ°Æ ÅÉÐÎ= ËÇ®Ï�= Ë± Íÿ � n° ®±� Ï°É É±
ÿ®±� ÉÃÄÉ " ÇÍÿ Ó� Ä Æ°ÌÐ= ËÇÍÄ® 5 e=� Ç±ÐÅËÈý ÉÃÇÅ ÎÐÅÉ Ë°Äû É± ÉÃ° û°Ê°ÄÉ ±Ê ÉÃ° ®±Æp
ÎÄËÍÈ ÄÅÅÐÎÌÉÇ±® �° ·ÐÅÉ Ç®Ê°ÆÆ°û Ê±Æ " ÇÍÿ ÄÅ Ä fÐÄÿ°Æ 5 �ÃÇÅ ®°Í°ÅÅÇÉÄÉ°Å Æ°� ÇÅÇ±® ±Ê
ÿ þ=È Í±®É°üÉ Æ°ûÐÍÉÇ±® ÿ � B ÿ ú 5 �Ã° Í±®l ÇÍÉ � ÇËË ÄÏÄÇ® = ° Æ°Å±Ë�°û =È ÄÌÌËÇÍÄÉÇ±® ±Ê�U\XU� Xb XWY XX ý Ç® ÅÐÍÃ Ä �ÄÈ ÉÃÄÉ ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ " ÇÍÿ � = ±ÉÃ ÄÅ Ä
fÐÄÿ°Æ Ä®û ÄÅ Ä Æ°ÌÐ= ËÇÍÄ® � ÄÆ° Æ°g®°û Ç® ÅÐÍÃ Ä �ÄÈ ÉÃÄÉ Ã° �EÒÒ
� = ° ÄÅÅÐÎ°û
É± = ° Ä ÅÌ °ÍÇg Í �Ç®ÅÉÄ®Í°� ±Ê Ä ®±ÆÎÄË fÐÄÿ°Æ ±Æ Æ°ÌÐ= ËÇÍÄ® � 1 þ0 5555 2 P þÿ � M 6 55º úú B
þ1 þ0 555 2 R� þå M 6 55º úú� 1 þ0 555 2 R� þå M 6 55º úúî :ë þÖÖ6 5º ØØú ý Ê±Æ <0 5555 2 P = > Ö þM ú Ä®û <0 555 2 R� = > Ö þÿ � ú �
Ä®û °fÐÄËËÈ � 1 þ0 5555 2 P þÿ � M 6 5º úú B þ1 þ0 555 2 R� þå M 6 5º úú� 1 þ0 555 2 R� þå M 6 5º úú î :ë þÖÖ6 55º ØØú ý Ê±Æ
<0 5555 2 P = > Ö þM ú Ä®û <0 555 2 R� = > Ö þÿ � ú 5

^Å Ä Æ°ÅÐËÉ ý ÉÃ°® ý �° ÍÄ®®±É Í±®ÍËÐû° ý Ð®û°Æ ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å ý Ç® É°ÆÎ Å ±Ê Í±®p
ûÇÉÇ±®ÄË ÅÉÆÐÍÉÐÆ°Å ý ÄÅ Ç®û ÇÍÄÉ°û Ç® þ���ú ý ÉÃÄÉ " ÇÍÿ ÇÅ Ä fÐÄÿ°Æ ±Æ Ä Æ°ÌÐ= ËÇÍÄ® 5 �Ã°Å°
Í±®ûÇÉÇ±®ÄËÅ ÍÄ® ±®ËÈ = ° ÉÆÐ° �ÄÍÐ±ÐÅËÈý �ÃÇÍÃ � ÄÅ �° ÄÅÅÐÎ° � û±°Å ®±É ÄËË±� Ê±Æ Ä ®ÄÉp
ÐÆÄË Ç®É°ÆÌÆ°ÉÄÉÇ±® Ç® ®ÄÉÐÆÄË ËÄ®ÏÐÄÏ° 5 �ÃÐÅ ý ÇÉ ÇÅ ®±É Ì ±ÅÅÇ= Ë° É± ÄÅÅÐÎ° " ÇÍÿ É± = ° Ä
®±ÆÎ ÄË fÐÄÿ°Æ ý ®±Æ Ä ®±ÆÎÄË Æ°ÌÐ= ËÇÍÄ® ý ·ÐÅÉ = °ÍÄÐÅ° � Ç® � ÇÆÉÐ° ±Ê ÉÃ° Å°Í±®û Ï°®°ÆÇÍ
Å°®É°®Í° Ç® Í±®É°üÉ ±Ê ÉÃ° gÆÅÉ ±®° � ÇÉ �ÄÅ û°É°ÆÎ Ç®°û ý � ÇÄ �U\XU� XbXWY XX ý ÉÃÄÉ ÉÃ° Å°ÉÅ
±Ê ®±ÆÎÄË fÐÄÿ°ÆÅ Ä®û ®±ÆÎ ÄË Æ°ÌÐ= ËÇÍÄ®Å ÎÐÅÉ = ° ûÇÅ· ±Ç®É 5



���
»Ûðø÷ßð » Þßðàß( ñÛ

�Ã° ®°üÉ ÌÄÉÉ°Æ® É± Í±®ÅÇû°Æ ÇÅ ÉÃ° ¬ ÑÒj� ÓÒ ¬ ÓÒ�Ó� 	Ñ þ��� ú 5
þ��� ú ¡°®ÏÐÇ®Å ÄÆ° = ÇÆûÅ 5

� ÇÆûÅ ÍÄ® lÈ5
¡°®ÏÐÇ®Å ÍÄ®®±É lÈ5
��°°ÉÈ ÇÅ Ä Ì °®ÏÐÇ® 5
£¤ ��°°ÉÈ ÍÄ®®±É lÈ5
¢£¤ ��°°ÉÈ ÍÄ® lÈ5§ Ú Û Ü Ü � õ � ^
Ú �� § á | ³�ww|� �|�

Û �� Ú á ´
�wvz�yv �´ � ` �y~� �´ �

Ü �� Û á ÛH �� Ú á ´
�y~� �´ � ã ÛHH �� ÛH á �}v ä½� �´ �

õ �� Ü � á õH �� Ü � á ´
�wvz�yv �´ � ã õHH �� õH á û �}v ä½� �´ �

� �� õ á �wvz�yv �|�
2 �� � á 2 H �� � á ã 2 HH �� 2 H á û �}v ä½� �|�
^ �� 2 á ^ H �� 2 á (ã ^ HH �� ^ H á �}v ä½� �|�

o®É°ÆÌÆ°ÉÄÉÇ±® ±Ê ÉÃ° gÆÅÉ Å°®É°®Í° Í±®ÅÉÆÄÇ®Å ÉÃ° Å°É ±Ê �±ÆËûÅ Ç® ÉÃ° Í±®É°üÉ Å°É :ë þÖ þÕ úú
É± ÅÄÉÇÅÊÈ ÉÃÄÉ Ê±Æ °�°ÆÈ Ç®ûÇ� ÇûÐÄË ÉÃÄÉ ÇÅ Ä Ì °®ÏÐÇ® �° ÄËÅ± ÃÄ�° ÉÃÄÉ ÇÉ ÇÅ Ä = ÇÆû 5 �È ÉÃ°
Å°Í±®û Å°®É°®Í° ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ = ÇÆûÅ ý 1 þ0 55 2 Q þÕ M 6 5 úú ý 6 5 ï Öé � ¸RªC þé úØ ý
Ê±Æ <0 55 2 Q= > Ö þå ú ÄÆ° ÅÐÍÃ ÉÃÄÉ °�°ÆÈ ®±ÆÎÄË = ÇÆû ÍÄ® lÈ5 ^®û ÉÃÇÅ ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®
û°Ê°ÄÅÇ= ËÈ ÍÄÆÆÇ°Å ±�°Æ ý =È ëìdVXíXVXWY ý É± ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ Ì °®ÏÐÇ®Å ý �ÃÇÍÃ
ÄÆ° Ä ÅÌ °ÍÇgÍ ÍËÄÅÅ ±Ê = ÇÆûÅ � ê <0 55 2 Q= > Ö þå ú � 1 þ0 55 2 Q þÕ M 6 55 úú B ÖÖ:ü� � , �� þé úØØ ý Ê±Æ
6 55 ï Öé � 3 Ö�?« R� þé úØ 5

�±� ÉÃ° ÉÃ ÇÆû Å°®É°®Í° ý ÇÊ ÉÆÐ° ý °üÌ ËÇÍÇÉËÈ Í±®ÅÉÆÄÇ®Å ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ
Ì °®ÏÐÇ®Å ý 1 þ0 555 2 R þå M 6 55 úú ý Ê±Æ <0 555 2 R= > Ö þÿ ú É± = ° ÅÐÍÃ ÉÃÄÉ Ì °®ÏÐÇ®Å û± Ò
� lÈ �
ê <0 555 2 R= > Ö þÿ ú � 1 þ0 555 2 R þå M 6 55 úú B ÖÖ�:ü� � , �� þé úØØ 5

�ÃÇÅ ÇÅ Ç® Í±®l ÇÍÉ � ÇÉÃ ÉÃ° ®±ÆÎ ÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ Ì °®ÏÐÇ®Å ý �ÃÇÍÃ �°Æ° û°Ê°ÄÅÇ= ËÈ
û°ÆÇ�°û ý =È ëìdVXíXVXWY ý � ÇÉÃÇ® ÉÃ° ÌÆ°Í°ûÇ®Ï Í±®É°üÉ å ý Ä®û �° Å°° ÉÃÄÉ �° ÄÆ° ûÆÇ�°®
Ç®É± ÉÃ° �°ÆÈ ÅÄÎ° ÿÇ®û ±Ê Í±®l ÇÍÉÇ®Ï û°ÊÄÐ ËÉÅ ÉÃÄÉ �° �°Æ° Í±®ÊÆ±®É°û � ÇÉÃ ý Ç® �°ÍÉÇ±®
� 5� 5� ý �Ã°® Ç®�°ÅÉÇÏÄÉÇ®Ï Å°fÐ°®Í°Å ±Ê ÓÒ �ÑE� ÓÒj 	� ��Ó�� �
ÒØ Ó��ÓÒj �
ÒèÓ�Ó
ÒE 	� 5

ê±Æ Ä Í±Ã°Æ°®É Ç®É°ÆÌÆ°ÉÄÉÇ±® ±Ê ÉÃ° ÉÃÇÆû þÍ±®l ÇÍÉÇ®Ï ú ÌÆ°Î ÇÅ° Æ°ËÄÉÇ�° É± ÉÃ° Ä®É°Í°û°®É
Í±®É°üÉ ý �° ÎÐÅÉ ÄÅÅÐÎ° Î Ç®ÇÎÄË Æ°� ÇÅÇ±® ±Ê ÉÃ° Ð®û°ÆËÈ Ç®Ï °�ÄËÐÄÉÇ±® Í±®É°üÉ � n ÃÇË° �°
�°Æ° °ÄÆËÇ°Æ Ï±Ç®Ï � ÇÉÃ ÉÃ° ±�°ÆÅÇÎÌËÇÊÈ Ç®Ï ÄÅÅÐÎÌÉÇ±® ÉÃÄÉ EÒ� = ÇÆû ÍÄ® = ° ÄÅÅÐÎ°û É± = °
Ä �®±ÆÎÄË� = ÇÆû ý Ä®û ÉÃÐÅ ý É± = ° Ä= Ë° É± lÈý �° ®±� ÃÄ�° É± Äû·ÐÅÉ ÉÃ° °�ÄËÐÄÉÇ±® Í±®É°üÉ ý
É± Ç®ÉÆ±ûÐÍ° °®±ÐÏÃ =ÄÍÿÏÆ±Ð®û Ç®Ê±ÆÎÄÉÇ±® Ä=±ÐÉ Ì °®ÏÐÇ®Å ý �ÃÇÍÃ ÉÃ°® � ���Ó� Ñ� ÉÃ° Æ°p
g®°û ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±® Ê±Æ Ì °®ÏÐÇ®Å ý Ä®û ÄËÅ± Ê±Æ = ÇÆûÅ 5 ^ÅÅÐÎ Ç®Ï � ÓÒÓ� E 	 Æ°� ÇÅÇ±® ý



���
�° ÄÆÏÐ°û ý ÉÃ°Å° Æ°g®°û ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å ÄÆ° ÄÅ û°g®°û =È �U\XU� Xb XWY X �

�Ã° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ = ÇÆûÅ ý 1 þ0 555 2 R þå � M 6 5 úú ý � ÇÉÃÇ® ÉÃ° Î Ç® ÇÎÄËËÈ Æ°� ÇÅ°û
Í±®É°üÉ Ö þÿ ú ÄÆ° ÅÐÍÃ ÉÃÄÉ Ê±Æ °�°ÆÈ <0 555 2 R = > Ö þÿ ú ÉÃ°Æ° ÇÅ Å±Î ° <0 55 2 Q� = > Ö þå � ú ÅÐÍÃ ÉÃÄÉ
1 þ0 555 2 R þå � M 6 5 úú B 1 þ0 55 2 Q� þÕ M 6 5 úú� þ1 þ0 55 2 Q � þÕ M 6 5 úú î :ë þÖÖ6 55 ØØúú 5 o® ±ÉÃ°Æ �±ÆûÅ ý
ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ = ÇÆûÅ ÄÆ° Æ°g®°û É± = ° ÅÐÍÃ ÉÃÄÉ ÄÎ±®Ï ÉÃ° ®±ÆÎÄË = ÇÆûÅ ý�ÃÇÍÃ ÄÆ° ÄÅÅÐÎ°û É± = ° Ä= Ë° É± lÈý �° û± ®±É g®û Ì °®ÏÐÇ®Å 5 ¡°®ÏÐÇ®Å ®± Ë±®Ï°Æ fÐÄËÇÊÈ ÄÅ
®±ÆÎ ÄË = ÇÆûÅ 5 �È ÉÃ° ÉÃÇÆû ÌÆ°Î ÇÅ° ÇÉÅ°ËÊ �° ÃÄ�° ý ±Ê Í±ÐÆÅ° ÉÃÄÉ ®±ÆÎÄË Ì °®ÏÐÇ®Å û± ®±É
lÈ � Ê±Æ ÄËË <0 555 2 R= > Ö þÿ ú � 1 þ0 555 2 R þå � M 6 55 úú B ÖÖ�:ü� � , �� þé úØØ ý Ä®û =È ëìdVXíXVXWY ÉÃÇÅ
ÍÄÆÆÇ°Å ±�°Æ É± Ä®È ÅÌ °ÍÇg Í Ç®ûÇ� ÇûÐÄË ÉÃÄÉ ÇÅ Ä Ì °®ÏÐÇ® 5

8°ÄÆ®Ç®Ï ®°üÉ ÉÃÄÉ ��°°ÉÈ ÇÅ Ä Ì °®ÏÐÇ® ý 6 55¼ ï Ö] � 3 Ö�?« R� þ]úØ ý Ç®ÉÆ± ûÐÍ°Å ®°� Ç®Ê±ÆÎÄp
ÉÇ±® ÉÃÄÉ ÇÅ ÅÉÆÇÍÉ°Æ ÉÃÄ® = ±ÉÃ 6 5 Ä®û 6 55 ý =ÐÉ û± °Å ®±É Ç®ÉÆ± ûÐÍ° Í±®l ÇÍÉÇ®Ï Ç®Ê±ÆÎÄÉÇ±® 5
�Ã° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å ÉÃÄÉ �°Æ° þÆ° úû°g®°û Ç® Í±®É°üÉ ÿ Ê±Æ = ±ÉÃ 6 5 Ä®û 6 55 ÍÄÆÆÈ
±�°Æ É± ÉÃ° °üÉ°®û°û Í±®É°üÉ M � ÇÉÃ±ÐÉ Î±ûÇgÍÄÉÇ±® ý � ÇÄ �U\XU� XbXWY XXX 5

oÉ ÇÅ ÉÃ°Æ°Ê±Æ° ÌÆ°ûÇÍÉ°û ÉÃÄÉ ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÉÃ° Ì °®ÏÐÇ® ��°°ÉÈ ËÇÍ°®Å°
ÉÃ° û°Ê°ÄÅÇ= Ë° Í±®ÍËÐÅÇ±® ý Ð®û°Æ ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å ý ÉÃÄÉ _K ÑÑ�� �EÒÒ
� Ø � ý ·ÐÅÉ ËÇÿ°
Ä®È ±ÉÃ°Æ ®±ÆÎÄË Ì °®ÏÐÇ® ý �ÃÇË° ÇÉ ÇÅ ®±É Ì ±ÅÅÇ= Ë° É± ÄÅÅÐÎ° ��°°ÉÈ þ±Æ Ä®È ±ÉÃ°Æ Ì °®ÏÐÇ® ú
É± = ° Ä ®±ÆÎ ÄË = ÇÆû ý Ð®û ÉÃÐÅ É± = ° Eµ	Ñ �
 Ø � 5

e® ÉÃ° ±ÉÃ°Æ ÃÄ®û ý ÇÊ ý ÄÅ Ç® þ���ú � Æ°ËÄÉÇ�° É± ÉÃ° ±ÉÃ°Æ� ÇÅ° Çû°®ÉÇÍÄË Í±®É°üÉ ÿ � ��°°ÉÈ
ÇÅ ÄÅÅ°ÆÉ°û É± = ° Ä = ÇÆû ý Ã° fÐÄËÇg°Å ÄÅ ±®° ±Ê ÉÃ° ÅÌ °ÍÇg Í Ç®ûÇ� ÇûÐÄËÅ Ê±Æ �ÃÇÍÃ ÇÉ ÇÅ ÄÅÅÐÎ °û
ÉÃÄÉ � Ð®û°Æ ®±ÆÎ ÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å � ÉÃ°È ÄÆ° Ä= Ë° É± lÈ5
þ���ú ¡°®ÏÐÇ®Å ÄÆ° = ÇÆûÅ 5

� ÇÆûÅ ÍÄ® lÈ5
¡°®ÏÐÇ®Å ÍÄ®®±É lÈ5
��°°ÉÈ ÇÅ Ä = ÇÆû 5
£¤ ��°°ÉÈ ÍÄ® lÈ5
¢£¤ ��°°ÉÈ ÍÄ®®±É lÈ5§ Ú Û Ü Ü � õ � 2 ^
Ú �� § á |

³�ww|� �|�

Û �� Ú á ´
�wvz�yv �´ � ` �y~� �´ �

Ü �� Û á ÛH �� Ú á ´
�y~� �´ � ã ÛHH �� ÛH á �}v ä½� �´ �

õ �� Ü � á õH �� Ü � á ´
�wvz�yv �´ � ã õHH �� õH á û �}v ä½� �´ �

� �� õ á �y~� �|�
2 �� � á 2 H �� � á ã 2 HH �� 2 H á �}vä½� �|�
^ �� 2 á ^ H �� 2 á (ã ^ HH �� ^ H á û �}v ä½� �|�

o® � ÇÆÉÐ° ±Ê ëìdVXíXVXWY �° ÃÄ�° ý Ç® Í±®É°üÉ M ý ÉÃÄÉ Ê±Æ 6 5 ï Öé � ¸RªC þé úØ Ä®û 6 5¼ ï
Ö] � ¸RªC þ]úØ 1 þ0 5555 2 P þÿ M 6 5¼ úú B 1 þ0 5555 2 P þÿ M 6 5 úú ý ±Æ � °fÐÇ�ÄË°®ÉËÈ � ÉÃ° ÅÌ °ÍÇgÍ ®±ÆÎÄËÍÈ
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ÄÅÅÐÎÌÉÇ±®Å Ê±Æ = ÇÆûÅ ý Í±ÎÌÐÉ°û � ÇÉÃÇ® Í±®É°üÉ ÿ ý ÍÄÆÆÈ ±�°Æ É± ÉÃ° °üÉ°®û°û Í±®É°üÉ M =È�U\XU� Xb XWY XXX 5 "Ð° É± ÉÃ° Æ°g®°û ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ = ÇÆûÅ ý Ç® Í±®É°üÉ ÿ � �ÃÇÍÃ
Æ°ÅÉÆÇÍÉÅ �®±ÆÎÄË �±ÆËûÅ� �Ã°Æ° = ÇÆûÅ ÄÆ° ÄÅÅÐÎ°û É± lÈ É± �±ÆËûÅ �Ã°Æ° ÉÃ°Æ° ÄÆ° ®±
Ì °®ÏÐÇ®Å � ÉÃ° ÄÅÅÐÎÌÉÇ±® ÉÃÄÉ ��°°ÉÈ ÇÅ Ä ®±ÆÎÄË = ÇÆû Í±Î°Å û±�® ý Ç® É°ÆÎ Å ±Ê ÉÃ° ±®°=ÐÉ ËÄÅÉ Í±®ûÇÉÇ±®ÄË ÅÉÆÐÍÉÐÆ° Ç® þ���ú ý É± ÄÅÅÐÎ Ç®Ï ÃÇÎ É± = ° Ä ®±®�Ì °®ÏÐÇ® ý Ä®û ÉÃÐÅ ý É±= ° Ä= Ë° É± lÈ5 �Ç®Í° ý Ç® Í±®ÉÆÄÅÉ É± þ��� ú ý þ���ú û± °Å ®±É ÅÉÄÉ° ÉÃÄÉ ��°°ÉÈ ÇÅ Ä Ì °®ÏÐÇ® ý Ã°
û± °Å ®±� ®±É fÐÄËÇÊÈ ÄÅ Ä ÅÌ °ÍÇgÍ Ç®ÅÉÄ®Í° ±Ê ÉÃ° ÍËÄÅÅ ±Ê Ì °®ÏÐÇ®Å � :ë þÖÖ6 5¼ ØØú ¢B :ë þÖÖ6 55 ØØú 5��°°ÉÈ �EÒÒ
�ý ÉÃ°Æ°Ê±Æ° ý = ° ÄÅÅÐÎ°û É± = ° Ä ®±ÆÎ ÄË Ì °®ÏÐÇ® þ�ÃÇË° Ä=®±ÆÎÄË = ÇÆû ú Ç®
� ÇÆÉÐ° ±Ê ëìdVXíXVXWY 5
½Ûã¾ »Ûðø÷ßð » Þßðàß( ñÛ

o® �°ÍÉÇ±® � 5� 5� �° ÄÆÏÐ°û ÉÃÄÉ ÉÃ° /ÑE` ¬ ÑÒj� ÓÒ ¬ ÓÒ�Ó� 	Ñý Ï Ç�°® ÇÉÅ ÍË±Å° Í±ÆÆ°ÅÌ ±®û°®Í°
É± ÉÃ° ¬ ÑÒj� ÓÒ ¬ ÓÒ�Ó� 	Ñý ÅÃ±ÐËû = ° ÄÍÍ±Ð®É°û Ê±Æ =È �ÄÈ ±Ê Ä Í±®ÅÉÆÄÇ®É ÉÃÄÉ ÍÄ® = °
Í±®ÅÇû°Æ°û ÄÅ Ä Ï°®°ÆÄËÇdÄÉÇ±® ±Ê ÉÃ° ±®° ÉÃÄÉ ÍÄÌÉÐÆ°Å ÉÃ° ÅÇÎÌË° ¬ ÑÒj� ÓÒ ¬ ÓÒ�Ó� 	Ñ5

o® þ���ú �° ÅËÇÏÃÉËÈ Î±ûÇg°û ±ÐÆ ±ÆÇÏ Ç®ÄË �°ÆÅÇ±® ±Ê �U\XU� Xb XWY X Ç® ÅÐÍÃ Ä �ÄÈ ÉÃÄÉ ÇÉ
ÄÌÌËÇ°Å ®±É ±®ËÈ É± Í±®l ÇÍÉÇ®Ï Ï°®°ÆÇÍÅ � ÇÉÃ Ä®É°Í°û°®ÉÅ 6 5 Ä®û 6 55 �Ã°Æ° 6 55 Ó�� 	ÓÑ� 6 5 ý
Ç 5° 5 �Ã°Æ° 6 5 ÇÅ ÉÆÐ° �Ã°®°�°Æ 6 55 ÇÅ ý =ÐÉ ÄËÅ± Ç® ÍÄÅ°Å �Ã°Æ° 6 5 ÇÅ ÉÆÐ° Ç® ÄËË �®±ÆÎÄË� ÍÄÅ°Å
�Ã°Æ° 6 55 Ã±ËûÅ ÉÆÐ° ý Ç 5° 5 Ç® ÍÄÅ° ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ 6 55 ÄÆ° ÅÐÍÃ ÉÃÄÉ 6 5 Ã±ËûÅ
ÉÆÐ° � 1 þ0 2; ð MN ñ 55 ú B :ë þñ5 ú 5 �ÃÇÅ °üÉ°®ÅÇ±® ±Ê �U\XU� XbXWY X ÌÆ°ûÇÍÉÅ ÉÃ° û°Ê°ÄÅÇ= Ë°
Í±®ÍËÐÅÇ±® Ç® ÉÃ° /ÑE` ¬ ÑÒj� ÓÒ ¬ ÓÒ�Ó� 	Ñ þ���ú 5
þ���ú ^ûÐËÉÅ ÄÆ° °ÎÌË±È°û 5

�ÉÐû°®ÉÅ ÄÆ° ÄûÐËÉÅ 5
�ÉÐû°®ÉÅ ÄÆ° ®±É °ÎÌË±È°û 5
�ÄÎ ÇÅ Ä ÅÉÐû°®É 5
£¤ �ÄÎ ÇÅ ®±É °ÎÌË±È°û 5
§ Ú Û Ü Ü � õ � 2
Ú �� § á �

¿}x ���

Û �� Ú á ÛH �� Ú á ´
}���| �´ � ã ÛHH �� ÛH á wx����w� �´ �

Ü �� Û á Ü H �� Û á ´
�|��wv| �´ � ã ÜHH �� Ü H á }���| �´ �

õ �� Ü � á õH �� Ü � á ´
�|��wv| �´ � ã õHH �� õH á û wx����w� �´ �

� �� õ á �|��wv| ���
2 �� � á 2 H �� õ á ã 2 HH �� 2 H á û wx����w� ���

^ÍÍ±ÆûÇ®Ï É± ÉÃ° gÆÅÉ Ï°®°ÆÇÍ Å°®É°®Í° ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÄûÐËÉÅ ý 1 þ0 5 2 ? þÔ M
6 5 úú ý Ê±Æ <0 5 2 ? = > Ö þÕ ú Ä®û 6 5 ï Öé � üC«�] þé úØ ý ÄÆ° ÅÐÍÃ ÉÃÄÉ ÄËË ®±ÆÎÄË ÄûÐËÉÅ ÄÆ° °Î p
ÌË±È°û 5 �È ëìdVXíXVXWY �° ÄÅÅÐÎ° ÉÃÇÅ ®±ÆÎ ÄËÇÉÈ ÄÅÅÐÎÌÉÇ±® É± ÍÄÆÆÈ ±�°Æ É± Ä®È ÅÌ °ÍÇgÍ



���
Ç®û Ç� ÇûÐÄË ÉÃÄÉ ÇÅ Ä® ÄûÐËÉ 5 �Ã° Å°Í±®û Ï°®°ÆÇÍ Å°®É°®Í° Í±®ÅÉÆÄÇ®Å ÉÃ° ®±ÆÎ ÄËÇÉÈ ÄÅÅÐÎÌp
ÉÇ±®Å Ê±Æ ÅÉÐû°®ÉÅ ý1 þ0 55 2 Q þÕ M 6 55 ú ý Ê±Æ <0 55 2 Q = > Ö þå ú Ä®û 6 55 ï Öé � ë]«CÖ�] þé úØ É± = °
ÅÐÍÃ ÉÃÄÉ ®±ÆÎÄË ÅÉÐû°®ÉÅ ÄÆ° ÄûÐËÉÅ 5 �Ç®Í° ÉÃÇÅ û± °Å ®±É Ç®ÉÆ±ûÐÍ° Ä®È Í±®l ÇÍÉÇ®Ï Ç®Ê±Æp
ÎÄÉÇ±® ý ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÄûÐËÉÅ ·ÐÅÉ ÍÄÆÆÈ ±�°Æ É± ÉÃÇÅ °üÉ°®û°û Í±®É°üÉ � ÇÄ�U\XU� Xb XWY XXX 5

�±� ÉÃ° ÉÃ ÇÆû Ï°®°ÆÇÍ Å°®É°®Í° ÊÐÆÉÃ°Æ Í±®ÅÉÆÄÇ®Å ÉÃ° ®±ÆÎ ÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÅÉÐû°®ÉÅ
Ç® ÅÐÍÃ Ä �ÄÈ ÉÃÄÉ 1 þ0 555 2 R þå M 6 55 ú ý Ê±Æ <0 555 2 R= > Ö þÿ ú ®±É ±®ËÈ ÅÐÌÌ±ÆÉÅ ÉÃÄÉ ÅÉÐû°®ÉÅ
ÄÆ° ÄûÐËÉÅ ý =ÐÉ ÄËÅ± ÉÃÄÉ ÉÃ°È ÄÆ° ®±ÆÎÄËËÈ ®±É °ÎÌË±È°û 5 �ÃÇÅ Ê± ËË±� Å ÊÆ±Î ÉÃ° `bc^a\d
Í±®ÅÉÆÄÇ®É Ç® �°ÍÉÇ±® � 5� 5� 5 Ì 5 ��� 5 �ÃÇÅ ý Ã±�°�°Æ ý ÇÅ ®±É Í±®ÅÇÅÉ°®É � ÇÉÃ �ÃÄÉ �ÄÅ ÄÅÅÐÎ°û ý=È ëìdVXíXVXWY ý � ÇÉÃÇ® Í±®É°üÉÅ Õ Ä®û å ý É± = ° ®±ÆÎÄËËÈ ÉÃ° ÍÄÅ° Ê±Æ Ä®È Ç®ûÇ� ÇûÐÄË ÉÃÄÉ
ÇÅ Ä® ÄûÐËÉ ý ®ÄÎ°ËÈ ÉÃÄÉ ÇÉ ÇÅ ®±ÆÎÄËËÈ °ÎÌË±È°û � 1 þ0 55 2 Q þÕ M 6 5 úú B ÖÖÖE3 �D� ÖC þé úØØ ý Ê±Æ
°�°ÆÈ <0 55 2 Q = > Ö þå ú 5 n° ®±� ÃÄ�° ý Ê±Æ Í°ÆÉÄÇ® Ç®û Ç� ÇûÐÄËÅ ý ®ÄÎ°ËÈ �®±ÆÎÄË� ÅÉÐû°®ÉÅ ý ÉÃ°
Ç®Ê±ÆÎÄÉÇ±® ÉÃÄÉ ÉÃ°È ÄÆ° = ±ÉÃ ÄûÐËÉÅ Ä®û ®±É °ÎÌË±È°û 5

o® ÉÃ° =È ®±� ÊÄÎ ÇËÇÄÆ �ÄÈý ÉÃÇÅ � ÇËË Ç®ûÐÍ° Î Ç®ÇÎÄË Æ°� ÇÅÇ±® ±Ê ÉÃ° Ð®û°ÆËÈ Ç®Ï °�ÄËp
ÐÄÉÇ±® Í±®É°üÉ å ý É± ÄËË±� Ê±Æ Í±®ÅÇÅÉ°®É ÐÌ ûÄÉ° � ÇÉÃ ÉÃÇÅ ®°� Ç®Í±Î Ç®Ï Í±®l ÇÍÇ®Ï Ç®p
Ê±ÆÎÄÉÇ±® 5 �Ã° Æ°g®°û ®±ÆÎ ÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å ÉÃÄÉ ÄÆ° Í±®ÅÇÅÉ°®É � ÇÉÃ ÉÃÇÅ Î Ç®ÇÎÄË Æ°p
� ÇÅÇ±® ÄÆ° Í±®ÅÉÆÄÇ®°û =È ÉÃ° �U\XU� XbXWY X Í±®ÅÉÆÄÇ®É ý �ÃÇÍÃ ®± Ë±®Ï°Æ ±®ËÈ ÄÌÌËÇ°Å
Ç® ÉÃ° Í±®gÏÐÆÄÉÇ±® ±Ê ÉÃ° ¬ ÑÒj� ÓÒ ¬ ÓÒ �Ó� 	Ñý =ÐÉ ÄËÅ± Ç® ÍÄÅ°Å ±Ê Í±®l ÇÍÉÇ®Ï û°ÊÄÐËÉÅ
Ê±Æ 1 þ0 555 2 R þå � M 6 55 úú Ä®û 1 þ0 55 2 Q þÕ M 6 5 úú ý Ä®û �Ã°Æ° 1 þ0 55 2 Q þÕ M 6 55 ú B :ë þÖÖ6 5 ØØú 5�È �U\XU� Xb XWY X ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÄûÐËÉÅ ÄÆ° ®±� Æ°g®°û Ç® ÅÐÍÃ Ä �ÄÈ
ÉÃÄÉ ÉÃ° Å°É ±Ê �®±ÆÎÄË� �±ÆËûÅ ý �Ã°Æ° ÄûÐËÉÅ ÄÆ° ÄÅÅÐÎ°û É± = ° °ÎÌË±È°û ý ÎÄÈ ®±
Ë±®Ï°Æ Í±®ÉÄÇ® �±ÆËûÅ �Ã°Æ° ÄûÐËÉÅ ÄÆ° ÄËÅ± ÅÉÐû°®ÉÅ � ê <0 555 2 R= > Ö þÿ ú ç <0 55 2 Q= > Ö þå ú �
1 þ0 555 2 R þå � M 6 5 úú B þ1 þ0 55 2 Q þÕ M 6 5 úú� 1 þ0 55 2 Q þÕ M 6 5 úú î :ë þÖÖ6 55 ØØúú 5 �ÃÄÉ ÇÅ ý Ï Ç�°® ÉÃ°Å°
Æ°� ÇÅ°û ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ç® Í±®É°üÉ ÿ ý ÅÉÐû°®ÉÅ ÍÄ®®±É Ä®È Ë±®Ï°Æ = ° ÄÅÅÐÎ°û É± = °
ÄÎ±®Ï ÉÃ° �®±ÆÎÄË ÄûÐËÉÅ� 5

^ËË ÉÃ°Å° þÆ°� ÇÅ°û ú ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å ÍÄÆÆÈ ±�°Æ É± M ý �Ã°Æ° �° Ë°ÄÆ® ÉÃÄÉ �ÄÎ ÇÅ Ä
ÅÉÐû°®É 5 �È ëìdVXíXVXWY ÉÃ° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÅÉÐû°®ÉÅ Ç® Ï°®°ÆÄË ÍÄÆÆÈ ±�°Æ É±
ÉÃ±Å° Ê±Æ �ÄÎ ý ÅÐÍÃ ÉÃÄÉ �° ÍÄ® û°Ê°ÄÅÇ= ËÈ Ç®Ê°Æ � Ð®û°Æ ÄÅÅÐÎÌÉÇ±® ±Ê ÎÄü ÇÎÄË ®±ÆÎÄËÇÉÈ
� ÉÃÄÉ �ÄÎ � ÇËË = ° þÄ® ÄûÐËÉ ý È°Éú ®±®�°ÎÌË±È°û ÅÉÐû°®É 5 ^®û ý ÄÅ Ç® ÉÃ° ¬ ÑÒj� ÓÒ ¬ ÓÒ�Ó� 	Ñý
Ï Ç�°® ÉÃÄÉ �° ÿ®±� �ÄÎ É± = ° Ä ÅÉÐû°®É � ûÐ° É± ÉÃ° Æ°g®°û ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ
ÄûÐËÉÅ �ÃÇÍÃ ÄÆ° �Æ°� ÇÅ°û� É± °üÍËÐû° �Ä=®±ÆÎÄË� ÄûÐËÉÅ ÉÃÄÉ ÄÆ° ÅÉÐû°®ÉÅ � Ã° ÍÄ®®±É = °
ÄÅÅÐÎ°û É± = ° Ä ®±ÆÎÄË ÄûÐËÉ þ� ÇÄ ëìdVXíXVXWY ú 5 oÊ ý =È ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÅÉÐû°®ÉÅ
Ã° ÇÅ þû°Ê°ÄÅÇ= ËÈ ú Ç®Ê°ÆÆ°û É± = ° Ä® ÄûÐËÉ ý Ã° � ÇËË = ° Í±®ÅÇû°Æ°û Ä® Ä=®±ÆÎÄË ÄûÐËÉ 5

) ÛóÛãÜßR ñÛ *ÞãðÜßÝß² ßÝù

o® �°ÍÉÇ±® � 5� 5� �° ÄÆÏÐ°û ÉÃÄÉ ÉÃ° - ÓÕ 
Ò ´ ÓE�
Òè ÇÅ Ä ÅÌ °ÍÇÄË ÍÄÅ° ±Ê ÉÃ° ÌÄÉÉ°Æ® ±Ê
´ Ñ� ÑE� Óµ	Ñ _EÒ�Ó�ÓbÓ�� þ���ú 5 n° ÉÃ°Æ°Ê±Æ° ÌÆ±Ì±Å°û ÉÃ° Í±®ÅÉÆÄÇ®É [\U]^XWX_d � X�c]� XU�c]� þÅ°° Ì 5 ���ú É± ÍÄÌÉÐÆ° = ±ÉÃ Ç®Ê°Æ°®Í° ÌÄÉÉ°Æ®Å 5 e®° �ÄÈ É± ÍÄÆÆÈ ±�°Æ ÉÃ ÇÅ Å±p
ËÐÉÇ±® É± ÉÃ° ÌÆ°Å°®É ÊÆÄÎ°�±Æÿ ÇÅ É± ÇÎÌ±Å° ±® + ÉÃ° [\U]^XWX_ XWY Í±®ÅÉÆÄÇ®É þ���ú 5 oÉ
ÄÌÌËÇ°Å É± Í±®É°üÉÅ �Ã°Æ° Ä Ï°®°ÆÇÍ ÅÉÄÉ°Î°®É b �� EÑ d �� ÇÅ Ê± ËË±�°û =È Ä Ï°®°ÆÇÍ ÅÉÄÉ°p
Î°®É d �� EÑ ¿ �� 5 ê±Æ ÅÐÍÃ Í±®É°üÉÅ þ���ú ÌÆ°ûÇÍÉÅ ÉÃÄÉ ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ b mÅ
èÑ� ÑE�Óµ	� ÄËÅ± ÅÐÌÌ±ÆÉ ÉÃ±Å° Ê±Æ d mÅ ý ÉÃÄÉ ÇÅ ý ÉÃÄÉ b mÅ ÄÆ° ÄËÅ± û°Ê°ÄÅÇ= ËÈ ÄÅÅÐÎ°û É± = ° ¿ mÅ 5

�Ç®Í° þ���ú ÇÅ ÅÉÆ±®Ï°Æ ÉÃÄ® ÉÃ° ±ÆÇÏ Ç®ÄË [\U]^XWX_ XWY Í±®ÅÉÆÄÇ®É ý Æ°Ì °ÄÉ°û ÄÅ þ���ú ý
þ���ú ®±� Æ°Ì ËÄÍ°Å þ���ú ÄÅ Ä Ï°®°ÆÄË Í±®ÅÉÆÄÇ®É ±® + 5 �Ã° Äû±ÌÉÇ±® ±Ê [\U]^XWX_ XWY þ���ú
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ÄËË±� Å ÐÅ É± ÍÄÌÉÐÆ° ÉÃ° û°Ê°ÄÅÇ= Ë° Ç®Ê°Æ°®Í° ÌÄÉÉ°Æ®Å ±Ê �ÃÄÉ �° � ÇËË ®±� ÍÄËË _EÒ�Ó�ÓbÑ
- ÓÕ 
Ò ´ ÓE�
Òè þ���ú Ä®û ´ Ñ� ÑE�Óµ	Ñ �EÒ�Ó�ÓbÑ �
è�� � 
ÒÑÒ� Ç® þ�� �ú Ä®û þ���ú 5
þ���ú 8°É = ±ËûÊÄÍ° ÍÄÌ ÇÉÄË Ë°ÉÉ°ÆÅ ì ý9 ý Ä®û O ÅÉÄ®û Ê±Æ Å°ÉÅ ±Ê �±ÆËû� ÊÐ®ÍÉÇ±® ÌÄÇÆÅ 5

[\U]^XWX_ XWY �
oÊ 1 þ0 2 ìú B :ë þ9 ú Ä®û 1 þ0 29 ú B :ë þOú ÉÃ°® 1 þ0 2 ìú B :ë þOú 5
�È ÉÃÇÅ ý �° ÄËÅ± ÃÄ�° ý Ê±Æ ÉÃ° ÅÌ °ÍÇgÍ ÍÄÅ° �Ã°Æ° 9 ï ÖÖ6 55 ØØ Ä®û O ï ÖÖ6 555 ØØ �
oÊ 1 þ0 2 ìú B :ë þÖÖ6 55 ØØú   1 þ0 2 ÖÖ6 55 ØØú B :ë þÖÖ6 555 ØØú ÉÃ°® 1 þ0 2 ìú B :ë þÖÖ6 555 ØØú 5

þ���ú 8°É = ±ËûÊÄÍ° ÍÄÌ ÇÉÄË Ë°ÉÉ°ÆÅ ì ý9 ý Ä®û O ÅÉÄ®û Ê±Æ Å°ÉÅ ±Ê �±ÆËû� ÊÐ®ÍÉÇ±® ÌÄÇÆÅ 5
[\U]^XWX_ XWY þï `aW Ç® hr ú þÅ°° Ì 5 ���ú
oÊ 1 þ0 2 ìú B :ë þ9 ú Ä®û 1 þ0 2 ì MN 9 ú B :ë þOú ÉÃ°® 1 þ0 2 ìú B :ë þOú 5
�È ÉÃÇÅ ý �° ÄËÅ± ÃÄ�° ý Ê±Æ ÉÃ° ÅÌ °ÍÇgÍ ÍÄÅ° �Ã°Æ° 9 ï ÖÖ6 55 ØØ Ä®û O ï ÖÖ6 555 ØØ �
oÊ 1 þ0 2 ìú B :ë þÖÖ6 55 ØØú   1 þ0 2 ì MN ÖÖ6 55 ØØú B :ë þÖÖ6 555 ØØú ÉÃ°® 1 þ0 2 ìú B :ë þÖÖ6 555 ØØú 5

ê±Æ þ���ú �° Ï°É ÉÃ° Ê± ËË±� Ç®Ï Ì ÇÍÉÐÆ° � �Ã° ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±® ÇÎÌ±ÆÉ°û Ç®É± Õ ý � Çd 5
ÉÃÄÉ fÐÄÿ°ÆÅ ÄÆ° ÌÄÍÇg ÅÉÅ þÊ±ÆÎÄËËÈý ê <0 5 2 ? = > Ö þÕ ú � 1 þ0 5 2 ? þÔ M 6 5 úú B ÖÖ3 ü:R, Rë] þé úØØ
�Ã°Æ° 6 5 ï Öé 5 � D«ü· Öª þé úØú ý ÍÄÆÆÈ ±�°Æ É± ÉÃ° °üÉ°®û°û Í±®É°üÉ å =È �U\XU� XbXWY XXX ý
Ä®û Å± û± ÉÃ±Å° û°ÆÇ�°û =È ëìdVXíXVXWY Ê±Æ ÅÌ °ÍÇgÍ Ç®ûÇ� ÇûÐÄËÅ ÉÃÄÉ ÄÆ° fÐÄÿ°ÆÅ 5 �È ÉÃ°
Å°Í±®û Ï°®°ÆÇÍ �° Ï°É ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÌÄÍÇg ÅÉÅ ý 1 þ0 55 2 Q þÕ M 6 55 úú ý Ê±Æ 6 55 ï Öé �
3 ü:R, Rë] þé úØ Ä®û <0 55 2 Q = > Ö þå ú ý ÄÍÍ±Æû Ç®Ï É± �ÃÇÍÃ ÉÃ°È ®±ÆÎÄËËÈ ÄÆ° �°Ï°ÉÄÆÇÄ®Å 5

�È [\U]^XWX_ XWY þ���ú ý ÅÇ®Í° 1 þ0 55 2 Q þÕ M 6 5 úú B :ë þÖÖ6 55 ØØú Ä®û 1 þ0 55 2 Q þÕ M 6 55 úú B
:ë þÖÖ6 555 ØØú ý Ê±Æ 6 555 ï Öé � � Ö? Ö]üª Rü� þé úØ �° ÄËÅ± ÃÄ�° 1 þ0 55 2 Q þÕ M 6 5 úú B :ë þÖÖ6 555 ØØú 5 �ÃÄÉ
ÇÅ ý ®±ÆÎÄË fÐÄÿ°ÆÅ ÄÆ° ÄÅÅÐÎ°û É± = ° �°Ï°ÉÄÆÇÄ®Å 5 ^®û ÄÏÄÇ® ÉÃÇÅ ÍÄÆÆÇ°Å ±�°Æ É± ÅÌ °ÍÇgÍ
Ç®û Ç� ÇûÐÄËÅ ÉÃÄÉ ÄÆ° fÐÄÿ°ÆÅ 5

�Ã° ÉÃÇÆû Ï°®°ÆÇÍ ÌÆ°Î ÇÅ° Æ°�°ÄËÅ ÉÃ° ®±ÆÎ ÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ Æ°ÌÐ= ËÇÍÄ®Å É± = ° ÅÐÍÃ
ÉÃÄÉ ÉÃ°È ®±ÆÎÄËËÈ ÄÆ° ®±É �°Ï°ÉÄÆÇÄ® � 1 þ0 555 2 R þå M 6 5555 ú B :ë þÖÖ�6 555 ØØú ý Ê±Æ 6 5555 ï Öé �ª Ö3 «¸�R:ü� þé úØ Ä®û <0 555 2 R= > Ö þÿ ú 5 �ÐÅÉ ÄÅ Ç® ÉÃ° ÌÄÉÉ°Æ® ±Ê - ÓÕ 
Ò ´ ÓE�
Òèý ÉÃÇÅ ÈÇ°ËûÅ
Í±®l ÇÍÉÇ®Ï ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ ÅÌ °ÍÇgÍ Ç®ûÇ� ÇûÐÄËÅ ÉÃÄÉ ÄÆ° µ
�� Æ°ÌÐ= ËÇÍÄ®Å Ä®û
fÐÄÿ°ÆÅ ±Æ ÌÄÍÇg ÅÉÅ 5 �ÃÐÅ ý =È �U\XU� Xb XWY XX �° û°g®° Æ°g®°û ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å ý
Æ°ËÄÉÇ�° É± Ä ÅËÇÏÃÉËÈ Æ°� ÇÅ°û Í±®É°üÉ å � ý Ê±Æ Æ°ÌÐ= ËÇÍÄ®Å ý fÐÄÿ°ÆÅ Ä®û ÌÄÍÇg ÅÉÅ ý Ç® ÅÐÍÃ
Ä �ÄÈ ÉÃÄÉ ®±ÆÎÄË Æ°ÌÐ= ËÇÍÄ®Å ÍÄ®®±É = ° ÄÅÅÐÎ°û É± = ° ÄËÅ± fÐÄÿ°ÆÅ ±Æ ÌÄÍÇg ÅÉÅ ý Ä®û
®±ÆÎ ÄË fÐÄÿ°ÆÅ Ä®û ÌÄÍÇg ÅÉÅ Î ÄÈ ®±É = ° Æ°ÌÐ= ËÇÍÄ®Å 5 ^®û Í±ÆÆ°ÅÌ ±®ûÇ®Ï Æ°g®°û ®±ÆÎÄËÍÈ
ÄÅÅÐÎÌÉÇ±®Å ÄÆ° û°g®°û Ê±Æ ÅÌ °ÍÇgÍ Ç®ûÇ� ÇûÐÄËÅ ÉÃÄÉ ÄÆ° = ±ÉÃ Æ°ÌÐ= ËÇÍÄ®Å Ä®û fÐÄÿ°ÆÅ ý
±Æ Æ°ÌÐ= ËÇÍÄ®Å Ä®û ÌÄÍÇg ÅÉÅ ý ÅÐÍÃ ÉÃÄÉ ÉÃ°Å° ÍÄ®®±É = ° ÄÅÅÐÎ°û É± ÅÄÉÇÅÊÈ ÉÃ° ®±ÆÎÄËÍÈ
ÄÅÅÐÎÌÉÇ±®Å Ê±Æ Æ°ÌÐ= ËÇÍÄ®Å ý fÐÄÿ°ÆÅ ±Æ �°Ï°ÉÄÆÇÄ®Å 5

^Å Ç® ÉÃ° - ÓÕ 
Ò ´ ÓE�
Òè ÉÃ°® ý " ÇÍÿ ÇÅ gÆÅÉ ÄÅÅ°ÆÉ°û É± = ° Ä fÐÄÿ°Æ 5 �Ã° ÉÃÐÅ °üÉ°®û°û
Í±®É°üÉ M û±°Å ®±É Í±®l ÇÍÉ � ÇÉÃ Ä®È ±Ê ÉÃ° Ï°®°ÆÇÍ ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å Ç®ÉÆ±ûÐÍ°û °ÄÆËÇ°Æ ý�ÃÇÍÃ ÄÆ° ÉÃ°Æ°Ê±Æ° û°g®°û É± ÍÄÆÆÈ ±�°Æ É± M =È �U\XU� XbXWY XXX 5 ^Å Ê±Æ " ÇÍÿ ý �° ÍÄ®
ÊÐÆÉÃ°Æ û°ÆÇ�° ý =È ëìdVXíXVXWY ý ÉÃÄÉ ÇÊ Ã° ÇÅ Ä Ò
� E 	 fÐÄÿ°Æ ý Ã° ÍÄ®®±É = ° Ä Æ°ÌÐ= ËÇÍÄ® �
ê <0 5555 2 P = > Ö þM ú � 1 þ0 5555 2 P þÿ M 6 5º úú ¢B :ë þÖÖ6 5555 ØØú ý �ÃÇË° �° ÍÄ® Í±®ÅÇÅÉ°®ÉËÈ ÄÅÅÐÎ° ÃÇÎ É±= ° Ä ÌÄÍÇg ÅÉ Ä®û �°Ï°ÉÄÆÇÄ® 5 �Ã° ®°üÉ ÄÅÅ°ÆÉÇ±® ÅÉÄÉ°Å " ÇÍÿ É± = ° Ä Æ°ÌÐ= ËÇÍÄ® � 6 5555º ï Ö�ª Ö3 «¸�R:ü� þC úØ 5 ^®û ý ÄÅ Ç® ÉÃ° - ÓÕ 
Ò ´ ÓE�
Òèý ÉÃÇÅ Ë°ÄûÅ É± ÉÃ° û°Ê°ÄÉ ±Ê ÉÃ° ëìdVXíXVXWY
ÄÅÅÐÎÌÉÇ±®Å Ê±Æ " ÇÍÿ ÄÅ Ä ®±ÆÎ ÄË fÐÄÿ°Æ 5 �Ã°Å° � ÇËË ÃÄ�° É± = ° Æ°g®°û ý =È �U\XU� XbXWY
XX ý Æ°ËÄÉÇ�° É± Ä Î Ç®ÇÎÄËËÈ Æ°� ÇÅ°û °�ÄËÐÄÉÇ±® Í±®É°üÉ M � ±Ê M Ç® ÅÐÍÃ Ä �ÄÈ ÉÃÄÉ " ÇÍÿ



�� �
ÍÄ®®±É = ° ÄÅÅÐÎ°û É± = ° Ä ®±ÆÎÄË fÐÄÿ°Æ ý ®±Æ Ä ®±ÆÎÄË Æ°ÌÐ= ËÇÍÄ® 5 ^Å Ç® ÉÃ° ±ÆûÇ®ÄÆÈ
- ÓÕ 
Ò ´ ÓE�
Òèý ÉÃ°® ý �° ÍÄ®®±É Ç®Ê°Æ ý =È �ÄÈ ±Ê ÉÃ° É�± g®ÄË Í±®ûÇÉÇ±®ÄË ÅÉÆÐÍÉÐÆ°Å ý ÉÃÄÉ
°ÇÉÃ°Æ " ÇÍÿ ÇÅ Ä �°Ï°ÉÄÆÇÄ® ±Æ ÉÃÄÉ Ã° ÇÅ ®±É � ÅÇ®Í° Ã° ÍÄ®®±É = ° Í±®ÅÇÅÉ°®ÉËÈ ÄÅÅÐÎ°û É±= ° Ä ®±ÆÎÄË fÐÄÿ°Æ ý ®±Æ Ä ®±ÆÎÄË Æ°ÌÐ= ËÇÍÄ® ý ÉÃ° g®ÄË Í±®ûÇÉÇ±®ÄËÅ Ç® þ���ú ÍÄ®®±É = °
þ®±®��ÄÍÐ±ÐÅËÈ ú ÉÆÐ° 5
þ���ú ¹ÐÄÿ°ÆÅ ÄÆ° ÌÄÍÇg ÅÉÅ 5

¡ÄÍÇg ÅÉÅ ÄÆ° �°Ï°ÉÄÆÇÄ®Å 5
k°ÌÐ= ËÇÍÄ®Å ÄÆ° ®±É �°Ï°ÉÄÆÇÄ®Å 5
" ÇÍÿ ÇÅ Ä fÐÄÿ°Æ 5
" ÇÍÿ ÇÅ Ä Æ°ÌÐ= ËÇÍÄ® 5
¢£¤ " ÇÍÿ ÇÅ Ä �°Ï°ÉÄÆÇÄ® 5
¢£¤ " ÇÍÿ ÇÅ ®±É Ä �°Ï°ÉÄÆÇÄ® 5§ Ú Û Ü Ü � õ � �� 2 ^ À
Ú �� § á �� y�¾ �� �

Û �� Ú á ÛH �� Ú á ´��}¾w~ �´ � ã ÛHH �� ÛH á �}�y� �| �´ �

Ü �� Û á Ü H �� Û á ´
�}�y� �| �´ � ã ÜHH �� Ü H á �wzw|}~y}v �´ �

õ �� Ü � á õH �� Ü � á ´
~w����y�}v �´ � ã õHH �� õH á û �wzw|}~y}v �´ �

� �� õ á ��}¾w~ �� �
2 �� �� á ~w����y�}v �� �
^ �� 2 á ^ H �� 2 á (ã ^ HH �� ^ H á �wzw|}~y}v �� �
À �� ^ á À H �� ^ á (ã À HH �� À H á û �wzw|}~y}v �� �

�È Äû±ÌÉÇ±® ±Ê [\U]^XWX_ XWY þ���ú ÄÅ Ä Ï°®°ÆÄË Í±®ÅÉÆÄÇ®É ±® ÉÃ° ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±®
ÊÐ®ÍÉÇ±® + ý �° û± ®±É ±® ËÈ ÄÍÍ±Ð®É Ê±Æ ÉÃ° û°Ê°ÄÅÇ= Ë° Ç®Ê°Æ°®Í° ÌÄÉÉ°Æ® _EÒ� Ó�ÓbÑ - ÓÕ 
Ò´ ÓE�
Òèý =ÐÉ ÄËÅ± Ê±Æ �ÉÆÄ®ÅÇÉÇ�°� �°ÆÅÇ±®Å ±Ê ´ Ñ� ÑE� Óµ	Ñ �
è�� �
ÒÑÒ� þ��4 ú Ä®û þ�� �ú 5

�Ä� Ç®Ï ûÇÅÍÐÅÅ°û þ���ú Ç® û°ÉÄÇË ý ÇÉ ÇÅ ±=� Ç±ÐÅ Ã±� þ��4 ú ÇÅ ÄÍÍ±Ð®É°û Ê±Æ � ÉÃ° gÆÅÉ É�±
Ï°®°ÆÇÍÅ Ë°Äû É± Ä Í±®gÏÐÆÄÉÇ±® �Ã°Æ° ÉÃ° û°ÊÄÐËÉ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ fÐÄÿ°ÆÅ ÄÆ° ÅÐÍÃ ÉÃÄÉ ÉÃ°È
ÄÆ° ÄÅÅÐÎ°û ý =È [\U]^XWX_ XWY ý É± = ° ®±ÆÎÄËËÈ = ±ÉÃ ÌÄÍÇg ÅÉÅ Ä®û �°Ï°ÉÄÆÇÄ®Å 5 k°ËÄÉÇ�° É±
ÅÐÍÃ Ä Í±®É°üÉ ý Ë°ÄÆ®Ç®Ï ÉÃÄÉ � ÇËË ÇÅ Ä fÐÄÿ°Æ ÇÅ Í±®ÅÇÅÉ°®É � ÇÉÃ ÉÃ° ëìdVXíXVXWY ÄÅÅÐÎÌÉÇ±® ý
Ä®û ÉÃÐÅ ËÇÍ°®Å°Å ÉÃ° Í±®ÍËÐÅÇ±® ÉÃÄÉ � Ð®û°Æ ÄÅÅÐÎÌÉÇ±® ±Ê ÎÄü ÇÎÄË ®±ÆÎÄËÇÉÈ � � ÇËË ÍÄ®= ° þû°Ê°ÄÅÇ= ËÈ ú Ç®Ê°ÆÆ°û É± = ° = ±ÉÃ Ä ÌÄÍÇg ÅÉ Ä®û Ä �°Ï°ÉÄÆÇÄ® 5
þ��4 ú ¹ÐÄÿ°ÆÅ ÄÆ° ÌÄÍÇg ÅÉÅ 5

¡ÄÍÇg ÅÉÅ ÄÆ° �°Ï°ÉÄÆÇÄ®Å 5
� ÇËË ÇÅ Ä fÐÄÿ°Æ 5
£¤ � ÇËË ÇÅ Ä ÌÄÍÇg ÅÉ 5
£¤ � ÇËË ÇÅ Ä �°Ï°ÉÄÆÇÄ® 5



���
þ�� �ú ÇÅ °üÌ ËÄÇ®°û ÄÅ Ê± ËË±� Å � ^ÏÄÇ® ÉÃ° Ï°®°ÆÇÍ ÅÉÄÉ°Î°®ÉÅ Ï°®°ÆÄÉ° Ä Í±®É°üÉ �Ã°Æ°

®±ÆÎ ÄË fÐÄÿ°ÆÅ ÄÆ° ÄÅÅÐÎ°û ý =È [\U]^XWX_ XWY ý É± = ° = ±ÉÃ ÌÄÍÇg ÅÉÅ Ä®û �°Ï°ÉÄÆÇÄ®Å 5 ^®û
ÄÅ = °Ê±Æ° �° Ë°ÄÆ® ÉÃÄÉ � ÇËË ÇÅ Ä fÐÄÿ°Æ ý ÅÐÍÃ ÉÃÄÉ =È ëìdVXíXVXWY Ã° ÍÄ® = ° ÄÅÅÐÎ°û É±= ° Ä ®±ÆÎÄË fÐÄÿ°Æ ý ÉÃÐÅ Ä ÌÄÍÇg ÅÉ Ä®û Ä �°Ï°ÉÄÆÇÄ® 5 �ÐÉ ®°üÉ �° Ë°ÄÆ® ÉÃÄÉ � ÇËË ÇÅ ®±É Ä
ÌÄÍÇg ÅÉ 5 �ÃÇÅ Ç®ûÐÍ°Å Ä Æ°g®°Î°®É ±Ê ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ " ÇÍÿ � ÇÄ �U\XU� XbXWY
X � ÅÇ®Í° ®±ÆÎÄË fÐÄÿ°ÆÅ ÄÆ° ÌÄÍÇg ÅÉÅ ý Ã° ÍÄ® ®± Ë±®Ï°Æ = ° Í±®ÅÇÅÉ°®ÉËÈ ÄÅÅÐÎ°û É± = ° ÄÎ±®Ï
ÉÃ° ®±ÆÎÄË fÐÄÿ°ÆÅ ý ÅÇ®Í° ÉÃ°Å° ÄÆ° ÌÄÍÇg ÅÉÅ 5 �±Æ°±�°Æ ý Ï Ç�°® ÉÃ° ®°� Ç®Ê±ÆÎÄÉÇ±® ÉÃÄÉ � ÇËË
ÇÅ ®±É Ä ÌÄÍÇg ÅÉ ý Ã° ÄËÅ± ®±É = ° ÄÅÅÐÎ°û É± = ° Ä �°Ï°ÉÄÆÇÄ® Ç® � ÇÆÉÐ° ±Ê ÉÃ° Å°Í±®û Ï°®°ÆÇÍ 5
�Ã°Æ° ÇÅ ÅÉÇËË ý ±Ê Í±ÐÆÅ° ý ÉÃ° �ÄËÇû Í±®ÍËÐÅÇ±® ÉÃÄÉ � ÇËË ÇÅ Ä fÐÄÿ°Æ ý =ÐÉ Ä® Ä=®±ÆÎ ÄË ±®° 5
þ�� �ú ¹ÐÄÿ°ÆÅ ÄÆ° ÌÄÍÇg ÅÉÅ 5

¡ÄÍÇg ÅÉÅ ÄÆ° �°Ï°ÉÄÆÇÄ®Å 5
� ÇËË ÇÅ Ä fÐÄÿ°Æ 5
� ÇËË ÇÅ ®±É Ä ÌÄÍÇg ÅÉ 5
¢£¤ � ÇËË ÇÅ Ä �°Ï°ÉÄÆÇÄ® 5

êÇ®ÄËËÈý �° ÅÃ±ÐËû ÄËÅ± = ° Ä= Ë° É± ÄÍÍ±Ð®É Ê±Æ þ���ú ý �Ã°Æ° �° Ï°É ÉÃ° Ç®Ê±ÆÎÄÉÇ±® ÉÃÄÉ
� ÇËË ÇÅ Ä fÐÄÿ°Æ ý =ÐÉ ®±É Ä �°Ï°ÉÄÆÇÄ® 5 �È [\U]^XWX_ XWY Ä®û ëìdVXíXVXWY ÉÃ° ®±ÆÎÄËÍÈ
ÄÅÅÐÎÌÉÇ±®Å Ê±Æ � ÇËË ÄÅ Ä fÐÄÿ°Æ ÄÆ° ÅÐÍÃ ÉÃÄÉ Ã° ÇÅ ÄÅÅÐÎ°û É± = ° = ±ÉÃ Ä ÌÄÍÇg ÅÉ Ä®û
Ä �°Ï°ÉÄÆÇÄ® 5 �ÃÐÅ ý Ë°ÄÆ®Ç®Ï ÉÃÄÉ Ã° ÇÅ Ò
� Ä �°Ï°ÆÄÆÇÄ® Ë°ÄûÅ É± Æ°� ÇÅÇ±® ±Ê ÉÃ° ®±ÆÎÄËÍÈ
ÄÅÅÐÎÌÉÇ±®Å Ê±Æ � ÇËË Ç® É°ÆÎ Å ±Ê �U\XU� XbXWY X ý ÅÐÍÃ ÉÃÄÉ � ÇËË ÍÄ® ®± Ë±®Ï°Æ = ° ÄÅÅÐÎ°û Ä
®±ÆÎ ÄË fÐÄÿ°Æ þÄ®û ÉÃ°Æ°Ê±Æ° ÍÄ®®±É = ° ÄÅÅÐÎ°û É± = ° Ä ÌÄÍÇg ÅÉ Ä®û �°Ï°ÉÄÆÇÄ® ú 5
þ���ú ¹ÐÄÿ°ÆÅ ÄÆ° ÌÄÍÇg ÅÉÅ 5

¡ÄÍÇg ÅÉÅ ÄÆ° �°Ï°ÉÄÆÇÄ® 5
� ÇËË ÇÅ Ä fÐÄÿ°Æ 5
� ÇËË ÇÅ ®±É Ä �°Ï°ÉÄÆÇÄ® 5
¯¯ £¤ � ÇËË ÇÅ Ä ÌÄÍÇg ÅÉ 5
¢£¤ � ÇËË ÇÅ Ä �°Ï°ÉÄÆÇÄ® 5

°É ý Ç®ÉÐ ÇÉÇ�°ËÈý Ç® ÅÐÍÃ ÍÄÅ°Å �° ÅÉÇËË Î ÇÏÃÉ �Ä®É É± ûÆÄ� ÉÃ° û°Ê°ÄÅÇ= Ë° Í±®ÍËÐÅÇ±® ÉÃÄÉ
� ÄÅÅÐÎ Ç®Ï � ÇËË É± = ° Ä ®±ÆÎÄË fÐÄÿ°Æ � � Ó	 	 Ó� E �E�Ó� ��ý �ÃÇË° Ã° Î ÇÏÃÉ �°ËË ®±É = ° Ä
Ò
� E 	 ÌÄÍÇg ÅÉ þÄ®û ÉÃ°Æ°Ê±Æ° ®±É Ä �°Ï°ÉÄÆÇÄ® ú 5 �ÃÇÅ ÇÅ ®±É ÌÆ°ûÇÍÉ°û =È ±ÐÆ Ä®ÄËÈÅÇÅ 5 �Ã°
Æ°ÄÅ±® ÇÅ ÍË±Å°ËÈ Í±®®°ÍÉ°û É± ÉÃ° ÌÆ±= Ë°Î ±Ê �EèÑè - 
� E 	Ó�� ý É± �ÃÇÍÃ �° ÉÐÆ® ®±� 5

ìÞãòÛò îáÞôãñßÝù

n Ã°® ûÇÅÍÐÅÅÇ®Ï ÌÄÉÉ°Æ®Å ±Ê ®±®Î±®±É±®ÇÍ Æ°ÄÅ±® Ç®Ï Ç®�±Ë� Ç®Ï ÉÆÄ®ÅÇÉÇ� ÇÉÈý �° °®Í±Ð®É°Æ°û
Ä ÌÆ±= Ë°Î ÉÃÄÉ ÇÅ Çû°®ÉÇÍÄË É± ÉÃ° ±®° ÉÃÄÉ ÅÃ±� Å ÐÌ Ç® ÉÃ° ÌÄÉÉ°Æ® ±Ê �EèÑè - 
� E 	Ó��� o®
ÍÄÅ°Å �Ã°Æ° ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ Å±Î° 6 5 ÄÆ° ÅÐÍÃ ÉÃÄÉ 1 þ0 2 ? þÔ M 6 5 úú ÇÎÌ ËÇ°Å= ±ÉÃ 6 55 Ä®û 6 555 ý ÇÊ ÉÃ° ëìdVXíXVXWY ÄÅÅÐÎÌÉÇ±® ÊÄÇËÅ ý ° 5Ï 5ý Ê±Æ Å±Î° ÅÌ °ÍÇg Í Ç®ÅÉÄ®Í° 6 5Á±Ê 6 5 � = °ÍÄÐÅ° 6 5Á ÇÅ Ç®Í±®ÅÇÅÉ°®É � ÇÉÃ 6 55 � ÉÃ°® ÉÃ° ÅÌ °ÍÇgÍÇÉÈ ÄÅÅÐÎÌÉÇ±® Ê±Æ 6 5Á � ÇËË
ÄËÅ± = ° û°Ê°ÄÉ°û Ê±Æ 6 555 � 6 5Á ÍÄ® ®± Ë±®Ï°Æ = ° ÄÅÅÐÎ°û É± = ° �®±ÆÎ ÄË� � ÇÉÃ Æ°ÅÌ °ÍÉ É± 6 555 5

°É ý ÉÃ° Ç®Ê°Æ°®Í° ÌÄÉÉ°Æ® ±Ê �EèÑè - 
� E 	Ó�� Ç® þ���ú ÅÃ±� Å ÉÃÄÉ ÉÃ ÇÅ ÇÅ ®±É Í±ÆÆ°ÍÉ �



���
oÊ ÉÃ° ®±ÆÎÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ û±ÏÅ ÄÆ° ÅÐÍÃ ÉÃÄÉ ®±ÆÎ ÄË û±ÏÅ ÄÆ° = ±ÉÃ ûÄ®Ï°Æ±ÐÅ Ä®û
ÃÄÇÆÈý Ä®û ÇÊ �° Ë°ÄÆ® ÉÃÄÉ ê Çû± ÇÅ Ä û±Ï ÉÃÄÉ ÇÅ Ä=®±ÆÎÄË Ç® = °Ç®Ï ®±É ûÄ®Ï°Æ±ÐÅ ý �° ÎÄÈ
ÅÉÇËË ÄÅÅÐÎ° ÉÃÄÉ Ã° ÌÄÉÉ°Æ®Å � ÇÉÃ ®±ÆÎÄË û±ÏÅ Ç® = °Ç®Ï ÃÄÇÆÈ5
þ���ú "±ÏÅ ÄÆ° ûÄ®Ï°Æ±ÐÅ 5

"±ÏÅ ÄÆ° ÃÄÇÆÈ5
êÇû± ÇÅ Ä û±Ï 5
êÇû± ÇÅ ®±É ûÄ®Ï°Æ±ÐÅ 5
¢£¤ êÇû± ÇÅ ûÄ®Ï°Æ±ÐÅ 5
£¤ êÇû± ÇÅ ÃÄÇÆÈ5§ Ú Û Ü õ õ� � 2 ^
Ú �� § á �

��� �� �

Û �� Ú á ÛH �� Ú á ´
��z �´ � ã ÛHH �� ÛH á �}vzw~��� �´ �

Ü �� Û á Ü H �� Û á ´
��z �´ � ã ÜHH �� Ü H á {}y~� �´ �

õ �� Ü á ��z �� �
� �� õ� á û �}vzw~��� �� �
2 �� � á � H �� � á (ã 2 HH �� 2 H á �}vzw~��� �� �
^ �� 2 á ^ Â �� 2 á ã ^ HH �� ^ Â á {}y~� �� �

eÐÆ Ä®ÄËÈÅÇÅ ÌÆ°ûÇÍÉÅ ý Ã±�°�°Æ ý ÉÃÄÉ ý ±®Í° �° Ï°É ÉÃ° Í±®l ÇÍÉÇ®Ï Ç®Ê±ÆÎÄÉÇ±® ÉÃÄÉ êÇû±
ÇÅ ®±É ûÄ®Ï°Æ±ÐÅ ý � =È ÄÌÌËÇÍÄÉÇ±® ±Ê �U\XU� Xb XWY X � ÉÃ° ÅÌ °ÍÇg Í ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å
Ê±Æ û±Ï ê Çû± � ÇËË = ° Æ°g®°û É± ÅÐÌÌ±ÆÉ ®°ÇÉÃ°Æ ÉÃÄÉ Ã° ÇÅ ûÄ®Ï°Æ±ÐÅ ý ®±Æ ÉÃÄÉ Ã° ÇÅ ÃÄÇÆÈ �
^ÍÍ±ÆûÇ®Ï É± �U\XU� XbXWY X ÉÃ° Æ°g®°û ®±ÆÎ ÄËÇÉÈ ÄÅÅÐÎÌÉÇ±®Å Ê±Æ û±ÏÅ ý 1 þ0 5555 2 P þÿ � M 6 5 ú ý
Ê±Æ <0 5555 2 P = > Ö þM ú � ÇËË = ° ÅÐÍÃ ÉÃÄÉ ÉÃ° �±ÆËûÅ �Ã°Æ° û±Ï êÇû± ÇÅ ÄÎ±®Ï ÉÃ° �®±ÆÎ ÄË
û±ÏÅ� ÄÆ° ÿ ÇÍÿ°û ±ÐÉ � "±Ï ê Çû± ÍÄ®®±É = ° ÄÅÅÐÎ°û É± = ° Ä ®±ÆÎ ÄË û±Ï Ä®È Ë±®Ï°Æ 5 �ÃÇÅ
Ë°ÄûÅ É± ÊÄÇËÐÆ° ±Ê ëìdVXíXVXWY Ê±Æ û±Ï ê Çû± 6 5J ý Ä®û ý Ç® ÉÐÆ® ý ®±É ±®ËÈ É± ÉÃ° û°Ê°ÄÉ ±Ê ÉÃ°
Í±®ÍËÐÅÇ±® ÉÃÄÉ � Óè
 Ó� èEÒj Ñ
�� ý =ÐÉ ÄËÅ± ÉÃÄÉ � Óè
 Ó� �EÓ� 5

o® �°ÍÉÇ±® � 5� 5� �° ÄÆÏÐ°û ÉÃÄÉ ÉÃ° ÌÆ±= Ë°Î ±Ê �EèÑè - 
� E 	Ó�� Ç® h±ÎÎ±®Å°®Å° r®p
ÉÄÇËÎ °®É ÇÅ °ÅÅ°®ÉÇÄËËÈ Ä Í±®Å°fÐ°®Í° ±Ê ÇÉÅ ÌÄÆÉÇÍÐËÄÆ û°g®ÇÉÇ±® ±Ê ÉÃ° Ò
� E 	�� �Ñ	Ñ��Ó
Ò� �Ò ��Ó
Òý �ÃÇÍÃ ÇÎÌË°Î °®ÉÅ Ä ®±ÉÇ±® ±Ê Eµ�
	� �Ñ Ò
� E 	Ó�� 5 �± ý Ç® ÉÄÿÇ®Ï ±�°Æ ÉÃÇÅ ®±ÉÇ±®
±Ê Ò
� E 	�� �° ÄËÅ± ÇÎÌ±ÆÉ°û ÉÃ° ÌÆ±= Ë°Î ±Ê �EèÑè - 
� E 	Ó�� 5

n° û± ®±É ÃÄ�° Ä Å±ËÐÉÇ±® Ê±Æ ÉÃÇÅ ÌÆ±= Ë°Î ý Ä®û ÉÃÐÅ ÍÄ® ±®ËÈ Æ°Ê°Æ É± ^ ÅÃ°Æ �±ÆÆ°ÄÐ
þ����ú ý �Ã± ÃÇ®É ÄÉ Ä Å±ËÐÉÇ±® Ç® É°ÆÎ Å ±Ê Ä j EèÑè Ò
�Ó
Ò ±Ê ®±ÆÎ ÄËÇÉÈ5

îáðôáðáÝáðßà ßðóÛÞÛðàÛÜ õ ßÝö ðáðÃÛ( ßÜÝÛô ßà øÛðÛÞßàÜ

ê Ç®ÄËËÈý �° � ÇËË =ÆÇ°lÈ Æ°ÉÐÆ® É± ÉÃ° ÅÌ °ÍÇÄË ÿ Ç®û ±Ê Ï°®°ÆÇÍ Å°®É°®Í°Å �ÃÇÍÃ � Ç® Ä®ÄË±ÏÈ
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Î±ûÄË ±Ì °ÆÄÉ±Æ �ÃÇÍÃ ÉÄÿ°Å ÉÃ° Ç®û°g®ÇÉ° �¡ ÄÅ ÇÉÅ Æ°ÅÉÆÇÍÉ±Æ ÄÆÏÐÎ°®É 5

êÐÆÉÃ°Æ ±= Å°Æ�ÄÉÇ±®Å ý Ç® �°ÍÉÇ±® � 5� 5� ý =Æ±ÐÏÃÉ ±ÐÉ ÉÃÄÉ ®±®�°Ì ÇÅÉ°Î ÇÍ Î±ûÄËÅ ûÇq°Æ ÊÆ±Î
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Ö þÕ úú � ÇËË = ° ÅÐÍÃ ÉÃÄÉ ÇÊ ÉÃ°È ÃÄ�° Ä® Ç®Í±Î° ý ÉÃ°È ÄÆ° ±= ËÇÏ°û É± û°ÍËÄÆ° ÇÉ 5 �Ä� Ç®Ï Ë°ÄÆ®É
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Í±®ÍËÐÅÇ±® ÉÃÄÉ ÇÅ ËÇÍ°®Å°û Ç® þ���ú Í±ÆÆ°ÅÌ ±®ûÅ É± ÉÃ° ÅÍ±Ì ° ÄÆÏÐÎ°®É ±Ê ÉÃ° ÌÆ°g®ÄË þ�ÄÏÐ°ú
Í±®ûÇÉÇ±®ÄË Ç® ÉÃ° "k� Æ°ÌÆ°Å°®ÉÄÉÇ±® 5 �È Í±®ÉÆÄÅÉ ý ÄÅ ûÇÅÌ ËÄÈ°û =È ÉÃ° g®ÄË Í±®ûÇÉÇ±®ÄË
ÅÉÆÐÍÉÐÆ° ý ÇÉ ÇÅ ®±É Ì ±ÅÅÇ= Ë° É± û°ÆÇ�° ý ÊÆ±Î ÉÃ° ÌÆ°Î ÇÅ°Å Ç® þ���ú ý ÉÃ° þû°Ê°ÄÅÇ= Ë° ú Í±®ÍËÐÅÇ±®
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Ä®û Í±Ð®É°ÆÊÄÍÉÐÄË Í±®ûÇÉÇ±®ÄËÅ 5

o® ÌÄÆÉÇÍÐ ËÄÆ ý �° ÃÄû É± ÅÐ= ÅÉÄ®ÉÇÄÉ° ±ÐÆ ÍÆÇÉÇÍÇÅÎ ý ÆÄÇÅ°û Ç® �°ÍÉÇ±® � 5� 5� ý ÉÃÄÉ ÇÉ ÇÅ ®±É
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®±®� Æ°ÅÉÆÇÍÉ°û °Ì ÇÅÉ°Î ÇÍ Î±ûÄË Å°®É°®Í°Å ÍÄ® = ° ÅÃ±�® É± = ° bEj�Ñý ÉÃ°È û± ®±É °ÄÅÇËÈ
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ÅÇÎ ÇËÄÆÇÉÈ ÄÌÌÆ±ÄÍÃ 5 �Ã° Æ°ÅÐËÉÅ ±Ê ÉÃÇÅ ûÇÅÍÐÅÅÇ±® ÅÐ= ÅÉÄ®ÉÇÄÉ°û ±ÐÆ ÍËÄÇÎ ±Ê �°ÍÉÇ±® � 5� 5� ý
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n° Í±ÐËû ÅÃ±� ÉÃÄÉ ®±É ±®ËÈ ÉÃÇÅ Ä®ÄËÈÅÇÅ ÄÍÍ±Ð®ÉÅ Ê±Æ ÉÃ° ÄÅÈÎÎ°ÉÆÈ ±Ê Í±Ð®É°ÆÊÄÍÉÐÄË
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®ÄËËÈý ÉÃ° ûÄÉÄ �°Æ° ÅÃ±�® É± = ° Ç® ÄÍÍ±ÆûÄ®Í° � ÇÉÃ ÉÃ° ÄÅÅÐÎÌÉÇ±® ÉÃÄÉ ÉÃ° Å°Ë°ÍÉÇ±® ±Ê
ÉÃ° þÆ°ûÐÍ°ûú Î±ûÄË =ÄÅ° ÇÅ ÅÐ= · °ÍÉ É± ÉÃ° ®±ÉÇ±® ±Ê Ñ	ÑbEÒ�Ñ5

�°ÍÉÇ±® � 5� ÇÅ û°�±É°û É± ÉÃ° ®±ÉÇ±® ±Ê Ò
� E 	Ó�� �ÃÇÍÃ �ÄÅ =ÐÇËÉ Ç®É± ±ÐÆ Ä®ÄËÈÅÇÅ ±Ê
Í±®ûÇÉÇ±®ÄËÅ Ç® �°ÍÉÇ±® � 5� ý Ä®û �ÃÇÍÃ �ÄÅ °ÅÅ°®ÉÇÄË Ê±Æ ÉÃ° Ä®ÄËÈÅÇÅ ±Ê Î±ûÄË ÅÐ= ±ÆûÇ®ÄÉÇ±®
Æ°ËÄÉÇ�° É± ÒÑj E�Ó
Ò Ä®û j EèÑè Î±ûÄË ±Ì °ÆÄÉ±ÆÅ 5

o® �°ÍÉÇ±® � 5� 5� �° °ÅÉÄ= ËÇÅÃ°û ÉÃÄÉ ÉÃ° Ò
� E 	�� Ñ��Ó��Ó
Ò ÎÐÅÉ = ° ÍË°ÄÆËÈ û ÇÅÉÇ®ÏÐ ÇÅÃ°û
ÊÆ±Î ÉÃ° ®±ÉÇ±® ±Ê Ñ	ÑbEÒ�Ñ5 o® �°ÍÉÇ±® � 5� 5� �° ÅÐÎÎÄÆÇd° Ë±®Ï�±= Å°Æ�°û ÌÄÆÄËË°ËÅ = °É�°°®
Ï°®°ÆÇÍ Ä®û Í±®ûÇÉÇ±®ÄË Å°®É°®Í°Å ý �ÃÇÍÃ ÅÉÆ±®ÏËÈ ÅÐÏÏ°ÅÉ Ä® Ç®�°ÅÉÇÏÄÉÇ±® ±Ê ÉÃ° ®±ÉÇ±® ±Ê
Ò
� E 	�� ÉÃÄÉ ÇÅ É± = ° Ê±Ð®û Ç® ÉÃ°±ÆÇ°Å ±Ê Ï°®°ÆÇÍÇÉÈ Ä®û ®±®Î±®±É±®ÇÍ Æ°ÄÅ±®Ç®Ï 5 o®É°Æp
°ÅÉÇ®ÏËÈý �° g®û ÉÃÄÉ ÉÃ° ®±ÉÇ±® ±Ê Ñ	E�Ób Ñ �
èE 	Ó�� ®±É ±®ËÈ ÇÅ Ä® ÇÎÌ±ÆÉÄ®É Ê°ÄÉÐÆ° ±Ê
Ï°®°ÆÇÍ Å°®É°®Í°Å ý =ÐÉ ÄËÅ± Äq°ÍÉÅ ÉÃ° Äû°fÐÄÍÈ ±Ê ®±®Î±®±É±®ÇÍ Ç®Ê°Æ°®Í°Å 5 n° ÉÃ°® Ç®�°Åp
ÉÇÏÄÉ°û É�± Å°Ë°ÍÉ°û �
èE 	 ÉÃ°±ÆÇ°Å ±Ê ®±®Î±®±É±®ÇÍ Æ°ÄÅ±® Ç®Ï ý h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É
Ä®û h±®ûÇÉÇ±®ÄË " °ÊÄÐ ËÉ k°ÄÅ±® Ç®Ï 5 �Ã° ÎÄÇ® Æ°ÅÐËÉÅ ±Ê Ä û°ÉÄÇË°û Í±ÎÌÄÆÇÅ±® = Æ±ÐÏÃÉ
±ÐÉ ÉÃÄÉ =È Æ°g®°Î°®É ±Ê ÉÃ° Ê±ÆÎ ÄË Í±®ÅÉÆÄÇ®ÉÅ ±® ÉÃ° ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + ±Ê
h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É ÉÃ° ®±ÆÎ ÄËÇdÄÉÇ±® ÌÆ± Í°ÅÅ ÍÄ® Ç® ÌÆÇ®ÍÇÌ Ë° = ° Æ°ûÐÍ°û É± ÈÇ°Ëû
Ä ÅÇ®ÏË° �gü°û Ì±Ç®É ±Ê ®±ÆÎÄËÇdÄÉÇ±®� ý �ÃÇÍÃ ÇÅ ÇÎÌ±ÆÉÄ®É Ê±Æ ±ÐÆ ûÇÅÍÐÅÅÇ±® Ç® �°ÍÉÇ±®
� 5� 5� 5 n° ÄÆÏÐ°û ÉÃÄÉ ÄËÉÃ±ÐÏÃ ÉÃ° Ò
� E 	�� �Ñ	Ñ��Ó
Ò � �Ò��Ó
Ò + ±Ê h±ÎÎ±®Å°®Å° r®ÉÄÇËp
Î °®É û± °Å ®±É ÎÄÿ° ÇÉ Ì±ÅÅÇ= Ë° É± ÍÄÌÉÐÆ° ÉÃ° Ç®Ê°Æ°®Í° ÌÄÉÉ°Æ® ±Ê �EèÑè - 
� E 	Ó�� ý ÇÉ



���
ÇÅ É± = ° ÌÆ°Ê°ÆÆ°û ý ÅÇ®Í° ÇÉ ÄÍÍ±Ð®ÉÅ Ê±Æ Í±Ð®É°ÆÊÄÍÐÄË� ËÇÿ° Ï°®°ÆÇÍ Å°®É°®Í°Å 5 e® ÉÃ° ±ÉÃ°Æ
ÃÄ®û ý =È Æ°Í±®ÅÇû°ÆÇ®Ï Ï°®°ÆÇÍ Å°®É°®Í°Å � ÇÉÃ Ä èÑ
Ò �Ó� Æ°ÄûÇ®Ï ý �° ÄÆÏÐ°û ÉÃÄÉ Ä® Ä®ÄËÈÅÇÅ
±Ê ®±®Î±®±É±® ÇÍ Æ°ÄÅ±®Ç®Ï ÉÃÄÉ ÇÅ =ÄÅ°û ±® ÉÃ° Å°ÎÄ®ÉÇÍÅ ±Ê ÉÃ° �ÄÏÐ° Í±®ûÇÉÇ±®ÄË ý ÄÅ ÇÅ
" °ËÏÆÄ®û° mÅ ÉÃ°±ÆÈ ±Ê h±®ûÇÉÇ±®ÄË " °ÊÄÐËÉ k°ÄÅ±®Ç®Ï ý � Ä®û ±® ÉÃ° =ÄÅÇÅ ±Ê Ä Î±Æ° Æ°g®°û
Ä®ÄËÈÅÇÅ ±Ê û°±®ÉÇÍ Ï°®°ÆÇÍ Å°®É°®Í°Å ÄË±®Ï ÉÃ° ËÇ®°Å ±Ê �°ÍÉÇ±® � 5� 5� � Í±ÐËû °üÌËÄÇ® ÉÃ°ÇÆ
�Ð®°üÍ°ÌÉÇ±®ÄË� = °ÃÄ� Ç±ÐÆ Ç® ®±®Î±®±É±® ÇÍ Ç®Ê°Æ°®ÍÇ®Ï 5 o® �°ÍÉÇ±® � 5� 5� �° ÉÃ°® ÅÉÄÉ°û
ÉÃ° =ÄÅÇÍ Ê±ÆÎÄË Í±®ÅÉÆÄÇ®ÉÅ ±® ±ÐÆ ÉÃ° ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + ý �ÃÇÍÃ ûÇq°ÆÅ ÊÆ±Î
ÉÃ° ±®° û°g®°û Ç® h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É Ç® ÉÃÄÉ ÉÃ° ÊÐ®ÍÉÇ±® ÇÅ �
Ò �ÑÕ � èÑ� ÑÒèÑÒ �ý =È
ÉÄÿ Ç®Ï ý ÄÅ ÇÉÅ Å°Í±®û ÌÄÆÄÎ°É°Æ Ä Í±®É°üÉ� ÉÈÌ ° ÄÆÏÐÎ°®É ý �ÃÇÍÃ Ê±Æ ÉÃ° Ç®É°ÆÌÆ°ÉÄÉÇ±® ±Ê
Ä Í±®ûÇÉÇ±®ÄË ÇÅ Ç®ÅÉÄ®ÉÇÄÉ°û =È ÉÃ° Í±®É°üÉ û°É°ÆÎ Ç®°û =È ÉÃ° Î±ûÄË =ÄÅ° ý ÐÌûÄÉ°û � ÇÉÃ
ÉÃ° Í±®ûÇÉÇ±®ÄË mÅ Ä®É°Í°û°®É "k� 5

�°ÍÉÇ±® � 5� g®ÄËËÈ Ç®�°ÅÉÇÏÄÉ°Å ÉÃ° ÌÃ°®±Î°®±® ±Ê �
ÒèÓ�Ó
ÒE 	 bEÓEµÓ	Ó�� ý Ç 5° 5 ±Ê ÉÃ° Í±®p
É°üÉ û°Ì °®û°®É ®±ÉÇ±® ±Ê Ò
� E 	�� Ç® Ä ûÈ®ÄÎ ÇÍÄËËÈ °�±Ë� Ç®Ï ûÇÅÍ±ÐÆÅ° 5 o® ÉÃ° ÅÌ ÇÆÇÉ ±Ê
h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É ý �° Ç®ÉÆ±ûÐÍ°û Ä �U\XU� XbXWY Í±®ÅÉÆÄÇ®É ±® + ÉÃÄÉ ÄÍÍ±Ð®ÉÅ Ê±Æ
ÉÃ° ®±®Î±®±É±®ÇÍ = °ÃÄ� Ç±ÐÆ ±Ê �ÄÆÇÄ= ËÈ ÅÉÆÇÍÉ Ä®û �
ÒØ Ó��ÓÒj Í±®ûÇÉÇ±®ÄËÅ Ç® û ÇÅÍ±ÐÆÅ° ý Ç®
Í±®·Ð®ÍÉÇ±® � ÇÉÃ Ä þû°Ê°ÄÅÇ= Ë° ú ëìdVXíXVXWY Í±®ÅÉÆÄÇ®É � ^Å �° ÅÄ� ý Ç® Í±®É°üÉÅ Ç®�±Ë� Ç®Ï
Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ ý ÄË±®Ï � ÇÉÃ ÉÃ° Ð®û°ÆËÈ Ç®Ï °�ÄËÐÄÉÇ±® Í±®É°üÉ ÉÃ° ®±ÆÎÄËÍÈ ÄÅp
ÅÐÎÌÉÇ±®Å Ê±Æ °ÄÍÃ ±®° ±Ê ÉÃ° Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ ÎÐÅÉ = ° �Æ°� ÇÅ°û� ý ±Æ ÆÄÉÃ°Æ Ñ� ÒÑè
ÓÒ 	Ój�� 
� ÒÑK § �
ÒØ Ó��ÓÒj ÓÒ� 
� E�Ó
Ò 5 �ÃÇÅ Æ°g®°Î°®É ±Ê ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å �° ÇÎ p
Ì Ë°Î °®É°û =È �ÄÈ ±Ê ÉÃ° �U\XU� XbXWY Í±®ÅÉÆÄÇ®É ±® + 5 eÐÆ Ä®ÄËÈÅÇÅ °®Ä= Ë°û ÐÅ É± °üÌËÄÇ®
ÉÃ° Í±®ÉÆÄÅÉ = °É�°°® �°ËËÊ±ÆÎ°û Å°fÐ°®Í°Å ±Ê ÓÒ�ÑE�ÓÒj 	� ÅÉÆÇÍÉ Í±®l ÇÍÉÇ®Ï Í±®ûÇÉÇ±®ÄËÅ ý ÄÅ
±ÌÌ±Å°û É± ÉÃ° ±ûûÇÉÈ ±Ê Å°fÐ°®Í°Å � ÇÉÃ èÑ�ÑE�ÓÒj 	� ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ 5

ê±Æ ÅÄÿ° ±Ê Í±ÎÌË°É°®°ÅÅ ý �° =ÆÇ°lÈ ûÇÏÆ°ÅÅ°û ±® 8°� ÇÅ m ÄÆÏÐÎ°®ÉÅ ÄÏÄÇ®ÅÉ ÉÃ° ÉÆÄ®ÅÇp
ÉÇ� ÇÉÈ ±Ê Í±Ð®É°ÆÊÄÍÉÐÄËÅ ý Ä®û ÅÃ±�°û ÉÃÄÉ Ç® ±ÐÆ Ä®ÄËÈÅÇÅ ±Ê Í±®ûÇÉÇ±®ÄËÅ ÄÅ Í±®É°üÉÐÄËËÈ
û°Ì °®û°®É ±® Ä Î±ûÄË =ÄÅ° ý ÉÃ° ûÄÉÄ ÍÄ® = ° °üÌËÄÇ®°û � ÇÉÃ±ÐÉ ÊÐÆÉÃ°Æ Äû± 5

êÇ®ÄËËÈý Ç® ±Æû°Æ É± ÏÇ�° Å±Î ° ÄûûÇÉÇ±®ÄË Î±ÉÇ�ÄÉÇ±® Ê±Æ ÉÃ° �U\XU� XbXWY Í±®ÅÉÆÄÇ®É �°
ÇÎÌ±Å°û ±® ÉÃ° ®±ÆÎÄËÍÈ Å°Ë°ÍÉÇ±® ÊÐ®ÍÉÇ±® + ý Ç® ÉÃ° g®ÄË �°ÍÉÇ±® � 5� 5� �° ÄûÄÌÉ°û ÉÃ°
û°g®ÇÉÇ±® ±Ê `c��c]^d]^d �]WUXb�d]W É± ±ÐÆ ÌÆ°Å°®É "k� ÊÆÄÎ°�±Æÿ 5 oÉ ÉÐÆ®°û ±ÐÉ
ÉÃÄÉ �ÃÄÉ ÇÅ ÍÄÆÆÇ°û ÉÃÆ±ÐÏÃ Ç® É°ÆÎ Å ±Ê Ä Å°ÌÄÆÄÉ° Ò
� E 	ÓÔE�Ó
Ò ÌÆ± Í°ÅÅ Ç® h±ÎÎ±®Å°®Å°
r®ÉÄÇËÎ °®É ÇÅ Æ°l°ÍÉ°û ý Ç® ±ÐÆ Ä®ÄËÈÅÇÅ ý =È ÉÃ° ·±Ç®É °q°ÍÉÅ ±Ê Ä ÅÉ°Ì� ÇÅ° ý ûÈ®ÄÎ ÇÍ Ç®É°Æp
ÌÆ°ÉÄÉÇ±® ±Ê ÉÃ° Å°É ±Ê ÌÆ°Î ÇÅ°Å ý Ì ±ÅÅÇ= ËÈ Ç®�±Ë� Ç®Ï Í±®l ÇÍÉÇ®Ï û°ÊÄÐËÉÅ ý ÉÃ° ÄÍÍ±ÎÌÄ®ÈÇ®Ï
Æ°g®°Î°®É ±Ê ®±ÆÎÄËÍÈ ÄÅÅÐÎÌÉÇ±®Å ý Ä®û � g®ÄËËÈ � Ä �
ÒèÓ�Ó
ÒE 	 ÄÍÍ±Ð®É ±Ê û°Ê°ÄÅÇ= Ë°
Ç®Ê°Æ°®Í° Ç® É°ÆÎ Å ±Ê ÉÃ° �ÄÏÐ° ý ±Æ Ò
� E 	��iÑ��Ó��Ñè Í±®ûÇÉÇ±®ÄË 5 n° �°®É ÉÃÆ±ÐÏÃ Å±Î °
±Ê ÉÃ° Î±ÅÉ ÇÎÌ±ÆÉÄ®É ÌÄÉÉ°Æ®Å ±Ê ®±®Î±®±É±®ÇÍ Ç®Ê°Æ°®Í° ý Ä®û ÅÃ±�°û ÉÃÄÉ � É± ÉÃ° °üp
Í°ÌÉÇ±® ±Ê �EèÑè - 
� E 	Ó�� � ÉÃ°È ÍÄ® = ° ÄÍÍ±Ð®É°û Ê±Æ ±® ÉÃ° =ÄÅÇÅ ±Ê ÉÃ° �U\XU� XbXWY
Ä®û ëìdVXíXVXWY Í±®ÅÉÆÄÇ®ÉÅ 5 n° g®ÄËËÈ ÇËËÐÅÉÆÄÉ°û ÉÃÄÉ ±® ÉÃ° =ÄÅÇÅ ±Ê Ä® Ä®ÄËÈÅÇÅ ±Ê û°p
±®ÉÇÍ Ï°®°ÆÇÍ Å°®É°®Í°Å ÄË±®Ï ÉÃ° ËÇ®°Å ±Ê û°±®ÉÇÍ Ó��Í±®ûÇÉÇ±®ÄËÅ ÉÃÇÅ Ä®ÄËÈÅÇÅ ÄÍÍ±Ð®ÉÅ Ê±Æ
ÉÃ° ÅÌ °ÍÇÄË Ç®Ê°Æ°®Í°Å ÉÃÄÉ ÄÆ° ËÇÍ°®Å°û =È ÉÃ°Å° � Ñ��Ó� �ÓbÑ Ï°®°ÆÇÍÅ ý Ä®û �ÃÇÍÃ É± ±ÐÆ
ÿ®±� Ë°ûÏ° ÄÆ° ®±É °üÌËÄÇ®°û =È ÍÐÆÆ°®É ÉÃ°±ÆÇ°Å ±Ê ®±®Î±®±É±®ÇÍ Æ°ÄÅ±® Ç®Ï 5
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ÝÞ uÝv u w Ý» »¹yuú ÝW »� ¹v� ¹vw Ó
n Ã±°�°Æ ÇÅ °üÌ°ÍÉÇ®Ï ÉÃÇÅ g®ÄË ÍÃÄÌÉ°Æ É± ÏÇ�° Ä ÅÐÎÎÄÆÈ ±Ê ÉÃÇÅ ûÇÅÅ°ÆÉÄÉÇ±® ÇÅ Ç®� ÇÉ°û

É± þÆ°úÆ°Äû ÉÃ° Ç®ÉÆ± ûÐÍÉÇ±® ý Ä®û ÉÃ° ÅÐÎÎÄÆÇ°Å ±Ê hÃÄÌÉ°ÆÅ � É± � ý �Ã°Æ° �° ±ÐÉËÇ®° ÉÃ°
ÎÄÇ® É±Ì ÇÍÅ ±Ê ±ÐÆ Ç®�°ÅÉÇÏÄÉÇ±®Å ý ÉÃ° =ÄÅÇÍ ËÇ®° þÅú ±Ê ÄÆÏÐÎ°®ÉÄÉÇ±® Ä®û ±ÐÆ ÎÄÇ® Æ°ÅÐËÉÅ 5

o®ÅÉ°Äû ±Ê Æ°ÅÉÄÉÇ®Ï �ÃÄÉ ÃÄÅ ÄËÆ°ÄûÈ = °°® ÅÄÇû ÄÉ ÉÃ°Å° �ÄÆÇ±ÐÅ Ì ËÄÍ°Å ý �° � ÇËË g®ÄËËÈ
Í±Î° É± ÄûûÆ°ÅÅ Ä �°ÆÈ ÇÎÌ±ÆÉÄ®É ÇÅÅÐ° � �ÃÇÍÃ �° ±®ËÈ =ÆÇ°lÈ É±ÐÍÃ°û ý Ç® ÌÄÅÅÇ®Ï ý Ç® �°Íp
ÉÇ±®Å � 5� Ä®û � 5� � � Çd 5 ÉÃ° fÐ°ÅÉÇ±® �Ã°ÉÃ°Æ ÉÃ° ÿÇ®û ±Ê û°®±ÉÄÉÇ±® �° ÄÅÅÇÏ®°û É± �
Ò �ÑÕ �Ñ� ÑÑÒ �� ý Å°ÉÅ ±Ê �±ÆËû� ÊÐ®ÍÉÇ±® ÌÄÇÆÅ ý ÇÅ Ç® ÊÄÍÉ ÄÌÌÆ±ÌÆÇÄÉ° Ê±Æ ÉÃ° ÐÅ° �° ÎÄÿ° ±Ê ÉÃ°Î
Ç® ±ÐÆ Ä®ÄËÈÅÇÅ ±Ê Í±®É°üÉÐÄË ûÈ®ÄÎ ÇÍÅ Ä®û ±Ê Î±ûÄË ÅÐ= ±Æû Ç®ÄÉÇ±® 5

oÉ ÇÅ ÄËË É± °� Çû°®É ÉÃÄÉ Ä® Ä®ÄËÈÅÇÅ ÅÐÍÃ ÄÅ ±ÐÆÅ ý �Ã°Æ° Í±®É°üÉ û°Ì°®û°®Í° ÇÅ Î°ûÇp
ÄÉ°û � ÇÄ Ä®ÄÌÃ±ÆÇÍ Æ°Ê°Æ°®Í° É± Í±®É°üÉ Æ°Ê°Æ°®ÉÅ ý Ç®É°®û°û É± �ÅÉÄ®û ÌÆ±üÈ� Ê±Æ Í±®É°üÉÅ ý
ÅÉÄ®ûÅ ±Æ ÊÄËËÅ � ÇÉÃ ÉÃ° Ä®Å�°Æ É± ÉÃÇÅ fÐ°ÅÉÇ±® 5 n° ÉÃ°Æ°Ê±Æ° = °Ï Ê±Æ ÉÃ° Æ°Äû°Æ mÅ Ç®p
ûÐËÏ°®Í° Ê±Æ ®±É = °Ç®Ï Ç® Ä Ì ±ÅÇÉÇ±® É± ÏÇ�° ÉÃÇÅ ÇÎÌ±ÆÉÄ®É fÐ°ÅÉÇ±® °®±ÐÏÃ ÄÉÉ°®ÉÇ±® ý= °ÅÇû°Å ÉÃ° Ê± ËË±� Ç®Ï �°ÆÈ =ÆÇ°Ê Æ°ÎÄÆÿÅ 5 ^ËÅ± ý ÅÇ®Í° Ç® Æ°Í°®É �±Æÿ ÎÄ®È Å°ÎÄ®ÉÇÍÇÅÉÅ ÃÄ�°
ÉÆ°ÄÉ°û ÉÃÇÅ ÇÅÅÐ° Ç® ÎÐÍÃ û°ÉÄÇË ý Ä®û =ÄÅ°û ±® ÉÃ°ÇÆ ÌÆ±Ê±Ð®û ÿ®±� Ë°ûÏ° ý �° Ê°°Ë ÇÉ ÇÅ
®±É Ä Ë±ÅÅ ÇÊ Ç®ÅÉ°Äû �° Æ°Ê°Æ ÉÃ° Æ°Äû°Æ É± ÉÃ°Å° ÉÃ±Æ±ÐÏÃ Ç®�°ÅÉÇÏÄÉÇ±®Å � Ç 5Ä 5 ^ÅÃ°Æ þ����ú ý
�Æ± °®°®ûÇ·ÿ �É±ÿÃ±Ê ±°ËÉÎÄ® þ����ú ý ¥ÄÎÌ k°ÈË° þ����ú Ä®û ¥ÄÎÌ þ����ú � Ä®û Æ°ÅÉÆÇÍÉ
±ÐÆÅ°Ë�°Å É± ÉÃ° Ê± ËË±� Ç®Ï Ï°®°ÆÄË Í±®ÍËÐûÇ®Ï Æ°ÎÄÆÿÅ 5

êÇÆÅÉ ±Ê ÄËË ý �° = °ËÇ°�° É± ÃÄ�° ÌÆ±� Çû°û Ï±±û °� Çû°®Í° ÉÃÄÉ ¥ÆÄÉd°Æ mÅ ®±ÉÇ±® ±Ê þÎÐËÉÇÌ Ë° ú
Ñ	E�Ób Ñ Î±ûÄËÇÉÈ ÇÅ É± = ° ÉÆ°ÄÉ°û Ç® É°ÆÎ Å ±Ê EÒE� �
Ó� û°Ì °®û°®ÍÈý �ÃÇÍÃ Ç® "k� ÇÅ É± = °
ÉÆ°ÄÉ°û ÄÉ ÉÃ° Ë°�°Ë ±Ê ÉÃ° "k� 5 �ÃÇÅ ®°Í°ÅÅÇÉÄÉ°û ÉÃ° Ç®ÉÆ±ûÐÍÉÇ±® ±Ê Ä® ÄÌÌÆ±ÌÆÇÄÉ° ÉÈÌ ° ±Ê
ûÇÅÍ±ÐÆÅ° Æ°Ê°Æ°®ÉÅ ý ±ÐÆ �
Ò �ÑÕ � Ñ� ÑÑÒ �� ý ±Æ � 
�
�Ó�Ó
ÒE 	 Ñ� ÑÑÒ �� Ç® �°ÐÆÉÅ m É°ÆÎ Ç®±Ë±ÏÈ5
^®û ý ·ÐÅÉ ÄÅ Ç® �°ÐÆÉÅ m Ä®ÄËÈÅÇÅ ý �° û°ÍÇû°û É± Ë°É ÉÃ°Å° Í±®É°üÉ Æ°Ê°Æ°®ÉÅ û°®±É° Å°ÉÅ ±Ê
�±ÆËû� ÊÐ®ÍÉÇ±® ÌÄÇÆÅ 5 �ÃÇÅ ÉÈÌ ° ±Ê û°®±ÉÄÉÇ±® ÃÄÅ ÄËÅ± = °°® ÍÃ±Å°® ý Ê±Æ ÉÃ° Ä®ÄËÈÅÇÅ ±Ê
ÄÉÉÇÉÐû Ç®ÄË Í±®É°üÉÅ ý Ç® �°ÐÆÉÅ þ����ú Ä®û ¥ÄÎÌ k°ÈË° þ����ú ý �ÃÇË° ^ ÅÃ°Æ þ����ú û°ÅÇÏ®°Å
Ä ÉÃ°±ÆÈ �Ã°Æ° ÌÆ±Ì ±ÅÇÉÇ±®ÄË Æ°Ê°Æ°®ÉÅ ÄÆ° û°g®°û É± û°®±É° "k�°Å Ç® ÉÃ° Î±û°Ë 5

^Å ÅÃ±�® ý ° 5Ï 5 Ç® ¥ ÄÎÌ þ����ú ý ÉÃ° ®±ÉÇ±® ±Ê Ä® ÓÒ� 
� E�Ó
Ò ��E�Ñ þÇ 5° 5 ±Ê Å°ÉÅ ±Ê �±ÆËû�
ÊÐ®ÍÉÇ±® ÌÄÇÆÅ ý ±Æ ÅÉÄÉ°Åú Ï Ç�°Å ÐÅ Ä ÎÐÍÃ ÆÇÍÃ°Æ ®±ÉÇ±® ±Ê Í±®É°üÉ ÉÃÄ® ÇÅ ÉÃ° ÉÆÄûÇÉÇ±®ÄË
Í±®Í°ÌÉ ±Ê Ä �
Ò �ÑÕ � �Ñ�ý Ç 5° 5 Ä Å°É ±Ê �±ÆËûÅ 5 �ÃÇÅ Ã° ÇËËÐÅÉÆÄÉ°Å =È ÐÅ° ±Ê ¡ÄÆÉ°° mÅ =ÄËËÅ�
°üÄÎÌË° þ�Ä�= ú ý �Ã°Æ° ÉÃ° Æ°ÅÌ °ÍÉÇ�° gÆÅÉ Å°®É°®Í°Å û°É°ÆÎ Ç®° ÉÃ° ÅÄÎ° Í±®É°üÉ Å°É ý ®ÄÎ°ËÈ
ÉÃ±Å° �±ÆËûÅ �Ã°Æ° ®Ç®° =ÄËËÅ ÄÆ° Ç® ÉÃ° =ÄÏ Ä®û ±®° ÇÅ ±ÐÉÅÇû° 5 �È Í±®ÉÆÄÅÉ ý ÉÃ° ®±ÉÇ±® ±Ê
Ä® Ç®Ê±ÆÎÄÉÇ±® ÅÉÄÉ° û°É°ÆÎ Ç®°Å É�± ûÇq°Æ°®É Å°ÉÅ ±Ê ÅÉÄÉ°Å ÉÃÄÉ �°ÆÇÊÈ ÉÃ° gÆÅÉ Å°®É°®Í°Å
±Ê þ�Ä�= ú � ê±Æ þ�Äú ÉÃ° ÊÐ®ÍÉÇ±® ÄÆÏÐÎ°®É ? » Ç® °ÄÍÃ �°ÆÇÊÈ Ç®Ï ÅÉÄÉ° <0 5 2 ? » = ÇÅ ÅÐÍÃ ÉÃÄÉ= °ÅÇû°Å Ä ÏÆ±ÐÌ Æ°Ê°Æ°®É 4 Ê±Æ ÉÃ° Å°É ±Ê É°® =ÄËËÅ ÇÉ ÃÄÅ Ä Æ°Ê°Æ°®É é Ê±Æ ÉÃ° Î ÇÅÅÇ®Ï =ÄËË
Ç® ÇÉÅ û±ÎÄÇ® 5 ê±Æ þ�= ú ý Ã±�°�°Æ ý ÉÃ° ÊÐ®ÍÉÇ±®Å ? « Ç® �°ÆÇÊÈ Ç®Ï ÅÉÄÉ°Å <0 5 2 ? « = Ê±Æ ÉÃ° gÆÅÉ
Å°®É°®Í° ý û± Ò
� ÃÄ�° Ä ûÇÅÍ±ÐÆÅ° Æ°Ê°Æ°®É Ê±Æ ÉÃ° Î ÇÅÅÇ®Ï =ÄËË Ç® ÉÃ°ÇÆ û±ÎÄÇ® � Ã°Æ° �° ÃÄ�°
ÄÏÄÇ® 4 Ê±Æ ÉÃ° Å°É ±Ê É°® =ÄËËÅ ý Ä®û Ä Æ°Ê°Æ°®É Ô Ê±Æ Ä ÅÐ= Å°É ±Ê ®Ç®° =ÄËËÅ ±ÐÉ ±Ê ÉÃ° Å°É
±Ê É°® 5 �ÃÇÅ ûÇq°Æ°®Í° ÇÅ � Ç® Í±®Å°fÐ°®Í° ±Ê ÉÃ° "k� ÉÆ°ÄÉÎ °®É ±Ê Ä®ÄÌÃ±ÆÄ � û°ÍÇÅÇ�° Ê±Æ
ÉÃ° �°ËËÊ±ÆÎ°û®°ÅÅ �Å 5 ±ûûÇÉÈ ±Ê ÉÃ° Æ°ÅÌ °ÍÉÇ�° Å°Í±®û Å°®É°®Í°Å ±Ê þ�Ä�= ú 5

þ�ú Ä 5 e®° ±Ê ÉÃ° É°® =ÄËËÅ ÇÅ ®±É Ç® ÉÃ° =ÄÏ 5 oÉ ÇÅ Ð®û°Æ ÉÃ° Å±ÊÄ 5
= 5 � Ç®° ±Ê ÉÃ° É°® =ÄËËÅ ÄÆ° Ç® ÉÃ° =ÄÏ 5 T oÉ ÇÅ Ð®û°Æ ÉÃ° Å±ÊÄ 5



���
o® �°ÍÉÇ±® � 5� �° ÅÉÄÉ°û �°ÆÇgÍÄÉÇ±® Í±®ûÇÉÇ±®Å Ê±Æ ��èE�Ñ� Õ �� Ô M 6 5 ±® Í±®É°üÉ Æ°Ê°Æp

°®ÉÅ ý �ÃÇÍÃ � Æ±ÐÏÃËÈ � û°g®° ÉÃ° �±ÐÉÌÐÉ� Í±®É°üÉ Æ°Ê°Æ°®É Õ É± û°®±É° ÑbÑ� ��E�Ñ <0 5 2 ? =
Ê±Æ �ÃÇÍÃ �° g®û Ä ÅÉÄÉ° <0 5 2 , = Ç® ÉÃ° û°®±ÉÄÉÇ±® ±Ê ÉÃ° �Ç®ÌÐÉ Æ°Ê°Æ°®É� Ô ÅÐÍÃ ÉÃÄÉ
<0 5 2 , = Ä®û <0 5 2 ? = Í±®ÅÉÇÉÐÉ° Í±ÆÆ°ÍÉ Ç®ÌÐÉ Ä®û ±ÐÉÌÐÉ ÅÉÄÉ°Å Ç® ÉÃ° Æ°ËÄÉÇ±®ÄË Å°ÎÄ®ÉÇÍÅ ±Ê
ÉÃ° "k� 6 5 ÉÃÄÉ �°üÉ°®ûÅ� ÉÃ° Ç®ÌÐÉ Í±®É°üÉ Ô 5 �ÃÐÅ ý ÉÃ° ®±ÉÇ±® ±Ê Í±®É°üÉ û°Ì °®û°®Í°
ÉÃÄÉ �° Î±û°Ë°û Ç® É°ÆÎ Å ±Ê Ä®ÄÌÃ±ÆÇÍ Æ°Ê°Æ°®Í° É± Í±®É°üÉ Æ°Ê°Æ°®ÉÅ ÇÅ =ÐÇËÉ ±® ÉÃ° ®±ÉÇ±®
±Ê Ä® ÓÒ� 
� E�Ó
Ò ��E�Ñ5

ê±Æ ¡ÄÆÉ°° mÅ °üÄÎÌË° þ�ú ÉÃÇÅ Î°Ä®Å ÉÃÄÉ Ê±Æ þ�Äú ÉÃ° Í±®É°üÉ Æ°Ê°Æ°®É Õ» ý û°g®°û Ç®
É°ÆÎ Å ±Ê Ä® ÐÌûÄÉ° Í±®ûÇÉÇ±® Ê±Æ ÉÃ° gÆÅÉ Å°®É°®Í° mÅ "k� 6 5» ý � ÇËË ÍÄÆÆÈ °üÄÍÉËÈ ÉÃ° Ç®Ê±Æp
ÎÄÉÇ±® ÉÃÄÉ ÇÅ Í±®ÅÇû°Æ°û û°ÍÇÅÇ�° Ê±Æ ÉÃ° �°ËËÊ±ÆÎ°û®°ÅÅ ±Ê ÉÃ° Å°Í±®û Å°®É°®Í° ý �Ã°Æ° ÉÃ°
Ä®ÄÌÃ±ÆÇÍ Æ°Ê°Æ°®É Ê±Æ Ó� ÇÅ É± = ° = ±Ð®û É± Ä® Ä®É°Í°û°®É Æ°Ê°Æ°®É ÉÃÄÉ û°®±É°Å ÉÃ° Î ÇÅÅÇ®Ï=ÄËË � rÄÍÃ ÅÉÄÉ° û°®±É°û =È Õ » � ÇËË Í±®ÉÄÇ® Ä ÊÐ®ÍÉÇ±® ÌÄÆÄÎ°É°Æ ? » ÉÃÄÉ ÃÄÅ Ä Æ°Ê°Æ°®É é Ê±Æ
ÉÃ° Î ÇÅÅÇ®Ï =ÄËË Ç® ÇÉÅ û±ÎÄÇ® ý Ä®û ÉÃÇÅ Ç®Ê±ÆÎÄÉÇ±® þÅÉÄÉ°ú ÇÅ ÍÄÆÆÇ°û ±�°Æ É± ÉÃ° °�ÄËÐÄÉÇ±®
±Ê ÉÃ° Å°Í±®û Å°®É°®Í° ý �Ã°Æ° ÉÃ° Æ°Ê°Æ°®É Õ» Ç®ÅÉÄ®ÉÇÄÉ°Å ÉÃ° �Ç®ÌÐÉ Æ°Ê°Æ°®É� Ê±Æ ÉÃ° ®°�
ÐÌûÄÉ° Í±®ûÇÉÇ±® Ê±Æ ÉÃ° Å°Í±®û Å°®É°®Í° mÅ "k� 6 55» 5 �± ý °ÄÍÃ Ç®ÌÐÉ ÅÉÄÉ° <0 5 2 ? » = Ç® ÉÃ°
Æ°ËÄÉÇ±®ÄË Î°Ä®Ç®Ï FG H IL tK ÖÖ6 55» ØØ FG H IÕ tK � ÇËË ÃÄ�° é Ç® ÇÉÅ û±Î ÄÇ® ý Ä®û ÉÃÐÅ � =ÄÅ°û ±® Ä Å°p
ÎÄ®ÉÇÍ û°g®ÇÉÇ±® ±Ê ÄÍÍ°ÅÅÇ= ÇËÇÉÈ � ÌÆ±� Çû°Å Ä® Ä®É°Í°û°®É Ê±Æ ÉÃ° Ä®ÄÌÃ±ÆÇÍ Æ°Ê°Æ°®É Ê±Æ ÉÃ°
ÌÆ±®±Ð® Ó� Ç® ÉÃ° Å°Í±®û Å°®É°®Í° 5 �ÃÇÅ � ÇËË ®±É = ° Ì ±ÅÅÇ= Ë° Ç® þ�= ú ý ÅÇ®Í° ÉÃ° Ç®Ê±ÆÎ ÄÉÇ±®
ÅÉÄÉ° û°g®°û =È ÉÃ° gÆÅÉ Å°®É°®Í° � ÇËË ®±É ÍÄÆÆÈ Ä®È Ç®Ê±ÆÎÄÉÇ±® Ä= ±ÐÉ ÉÃ° Î ÇÅÅÇ®Ï =ÄËË Ç®
É°ÆÎ Å ±Ê ÉÃ° ÊÐ®ÍÉÇ±®� ÉÈÌ ° ÄÆÏÐÎ°®ÉÅ ±Ê ÅÉÄÉ°Å 5 �± ý ÄÉ Ë°ÄÅÉ Ê±Æ ÉÃ° °üÄÎÌË° ·ÐÅÉ Í±®ÅÇû°Æ°û ý�° Í±ÐËû Í±®ÍËÐû° ÉÃÄÉ Ä®ÄÌÃ±ÆÇÍ Æ°Ê°Æ°®Í° É± Ä Í±®É°üÉ Æ°Ê°Æ°®É ÉÃÄÉ û°®±É°Å ÉÃ° Å°É ±Ê
�°ÆÇÊÈ Ç®Ï ÅÉÄÉ°Å Ê±Æ Ä ÌÆ°Í°û Ç®Ï Å°®É°®Í° mÅ "k� 6 5 �ÒÓh� Ñ	� Çû°®ÉÇg°Å ÉÃ ÇÅ Å°®É°®Í° mÅ "k� 5

°É ý ÇÉ ÇÅ °� Çû°®É ÉÃÄÉ Ç®Ê±ÆÎÄÉÇ±® ÅÉÄÉ°Å û± Ò
�ý Ç® ÊÄÍÉ ý Ï Ç�° ÐÅ Ä ÅÐc ÍÇ°®ÉËÈ ÆÇÍÃ ®±ÉÇ±®
±Ê Ä Í±®É°üÉ ý ÇÊ �° ÉÄÿ° Ç®É± ÄÍÍ±Ð®É ÉÃ° �°ËËÿ®±�® ÌÆ±= Ë°Î ±Ê ÅÐ= ÅÉÇÉÐÉÇ±® ±Ê °fÐÇ�ÄË°®ÉÅ 5

o® þ�Ä�= ú �° ÏÇ�° "k�Å Ê±Æ êÆ°Ï° mÅ ÍËÄÅÅÇÍÄË °üÄÎÌË° ý �Ã°Æ° �° Ç®û ÇÍÄÉ°û ý ±ÐÉÅÇû° ±Ê ÉÃ°
"k�Å ý ÉÃÄÉ Ê±Æ =±ÉÃ Å°®É°®Í°Å ÉÃ° �°ÆÇÊÈ Ç®Ï ÅÉÄÉ°Å ÎÐÅÉ = ° ÅÐÍÃ ÉÃÄÉ ÉÃ° ûÇÅÍ±ÐÆÅ° Æ°Ê°Æ°®ÉÅ
é Ä®û � ÄÆ° ÎÄÌÌ °û ±®É± ÉÃ° ÅÄÎ ° Ç®ûÇ� ÇûÐÄË ² ý ±°®ÐÅ ý Ç® ÉÃ° Î±û°Ë 5 �Ã° Ç®Ê±ÆÎ ÄÉÇ±®
ÅÉÄÉ°Å û°É°ÆÎ Ç®°û =È ÉÃ° "k�Å Ç® þ�Ä�= ú � ÇËË ÉÃÐÅ = ° Çû°®ÉÇÍÄË ý Ç 5° 5ý ÍÄÆÆÈ ÉÃ° � ÑEÒÓÒj ý
±Æ Ò
� ÓÒE��� þ�� °û°ÐÉÐ®Ï� ú ±Ê ÉÃ° É�± Å°®É°®Í°Å ý �ÃÇÍÃ ÇÅ Çû°®ÉÇÍÄË ý �ÃÇË° ®±É ÍÄÌÉÐÆÇ®Ï
ÉÃ°ÇÆ û ÇÅÉÇ®ÍÉ �ÑÒ�Ñ þ�^ÆÉ û°Å �°Ï°= °®Å°Ç®Å� ú 5»

þ�ú Ä 5 �Ã° Î±Æ®Ç®Ï ÅÉÄÆ ÇÅ ÉÃ° °�°® Ç®Ï ÅÉÄÆ 5
´ �
x�~vyvz �|}~ �´ �
w�wvyvz �|}~ �� �
´ � � Ö

FÁ I× K IFØ I× KÙ

= 5 �Ã° Î±Æ®Ç®Ï ÅÉÄÆ ÇÅ ÉÃ° Î±Æ®Ç®Ï ÅÉÄÆ 5
´ �
x�~vyvz �|}~ �´ �
x�~vyvz �|}~ �� �
´ � � Ö

FÁ I× K IFØ I× KÙ

�± ÇÉ Å°°Î Å ÄÅ ÇÊ ý Ç® ±ÐÆ Ä®ÄËÈÅÇÅ ±Ê Î±ûÄËÇÉÈ Ä®û Î±ûÄË ÅÐ= ±ÆûÇ®ÄÉÇ±® ý �° ÄÆ° Í±®ÊÆ±®É°û
� ÇÉÃ É�± þÆ°ËÄÉ°û ú ÌÆ±= Ë°Î Å 5 ê±Æ ±®° ý Ç® Î±û°ËËÇ®Ï Í±®É°üÉ û°Ì °®û°®Í° Ç® É°ÆÎ Å ±Ê Ä®ÄÌÃ±ÆÇÍ
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Æ°Ê°Æ°®Í° É± Í±®É°üÉ Æ°Ê°Æ°®ÉÅ ÉÃÄÉ û°®±É° Ç®Ê±ÆÎÄÉÇ±® ÅÉÄÉ°Å ý �° Ë±Å° Ä® ÇÎÌ±ÆÉÄ®É ÄÅÌ °ÍÉ
±Ê Î°Ä®Ç®Ï ý Í±ÆÆ°ÅÌ ±®ûÇ®Ï É± ÉÃ° û ÇÅÉÇ®ÍÉÇ±® = °É�°°® � ÑEÒÓÒj Ä®û �ÑÒ�Ñý �Ã°Æ° ÉÃ° ËÄÉÉ°Æ
ÇÅ ÍÄÌÉÐÆ°û ý Ç® "k� ý Ç® É°ÆÎ Å ±Ê ÉÃ° Æ°ÌÆ°Å°®ÉÄÉÇ±®ÄË Ë°�°Ë þÅ°° þ�Äú � Å 5 þ�= úú 5

^ËÅ± ý ±®° Î ÇÏÃÉ ÉÃÇ®ÿ ÉÃÄÉ Ç® Í±®Å°fÐ°®Í° ±Ê ±ÐÆ ®°� Æ°ÌÆ°Å°®ÉÄÉÇ±® Ê±ÆÎÄÉ Ê±Æ "k�Å
ÉÃ° Ë±ÅÅ ÇÅ °�°® ÏÆ°ÄÉ°Æ � 8°É ÐÅ Í±®ÅÇû°Æ ý Ç® þ�ú ý É�± Æ°ÌÆ°Å°®ÉÄÉÇ±®ÄË ÅÍÃ°ÎÄÉÄ � ±®° Ê±Æ
Å°®É°®ÉÇÄË ûÇÅ·Ð®ÍÉÇ±® þ�Äú ý Ä®û ±®° Ê±Æ Å°®É°®ÉÇÄË ®°ÏÄÉÇ±® þ�= ú 5«

o® þ�Äú Ä®û þ�= ú ÉÃ° û°®±ÉÄÉÇ±®Å ±Ê ÉÃ° Æ°Ê°Æ°®ÉÅ Õ» Ä®û Õ « � ÇËË = ° Çû°®ÉÇÍÄË ý Ä®û ÉÃÐÅ ý
±®° Î ÇÏÃÉ Í±®ÍËÐû° ÉÃÄÉ � ÅÇÎ ÇËÄÆ É± ÉÃ° ÍÄÅ° ÌÆ°Å°®É°û Ç® þ�ú � ÉÃ° Å°ÎÄ®ÉÇÍ ûÇÅÉÇ®ÍÉÇ±®= °É�°°® þ�Äú Ä®û þ�= ú ÇÅ ±®ËÈ ÍÄÌÉÐÆ°û Ç® É°ÆÎ Å ±Ê ÉÃ°ÇÆ ûÇÅÉÇ®ÍÉ Ñ� Ñ�ÑÒ �E�Ó
Ò� ý �ÃÇË° ®±É
Ç® � ÇÆÉÐ° ±Ê ÉÃ° û°®±ÉÄÉÇ±® ±Ê ÉÃ° Æ°ÅÌ °ÍÉÇ�° Æ°Ê°Æ°®ÉÅ Õ ±Ê þ�Ä�= ú ý �ÃÇÍÃ � ÇËË = ±ÉÃ û°®±É°
Ä Å°É ±Ê ÅÉÄÉ°Å �Ã°Æ° ÉÃ° ÊÐ®ÍÉÇ±® ÄÆÏÐÎ°®ÉÅ � ÇËË ÃÄ�° ÉÃ° Æ°Ê°Æ°®ÉÅ Õ » Ä®û Õ « Ç® ÉÃ°ÇÆ
û±ÎÄÇ® ý É± �ÃÇÍÃ ÉÃ°È ÄÅÅÇÏ® Çû°®ÉÇÍÄË û°®±ÉÄÉÇ±®Å 5 °É ý ±ÐÆ Ä®ÄËÈÅÇÅ Ç® ÊÄÍÉ ÌÆ°ûÇÍÉÅ ÉÃÄÉ
þ�Ä�= ú ÄÆ° ûÇÅÉÇ®ÏÐÇÅÃ°û Ç® É°ÆÎ Å ±Ê ÉÃ° Ç®Ê±ÆÎÄÉÇ±® ÅÉÄÉ°Å ÉÃ°È û°®±É° � �Ã° �°ÆÇgÍÄÉÇ±®
Í±®ûÇÉÇ±®Å Ê±Æ û ÇÅ·Ð®ÍÉÇ±® Ä®û ®°ÏÄÉÇ±® ÏÐÄÆÄ®É°° ÉÃÄÉ ÉÃ° �
Ò �ÑÕ � �Ñ� ¨�© :ë þÖ þÕ úú Ê±Æ þ�Äú
Ä®û þ�= ú ÄÆ° ûÇÅÉÇ®ÍÉ � o® þ�Äú :ë þÖ þÕ úú ÇÅ û°É°ÆÎ Ç®°û É± Í±®ÉÄÇ® ±®ËÈ ÉÃ±Å° �±ÆËûÅ �Ã°Æ°
°ÇÉÃ°Æ 6 » ±Æ 6 « ý ±Æ = ±ÉÃ 6 » Ä®û 6 « ÄÆ° ÉÆÐ° ý �ÃÇË° ®± �±ÆËûÅ �Ã°Æ° = ±ÉÃ ±Ê ÉÃ°Î ÄÆ° ÊÄËÅ° 5
ê±Æ þ�= ú ý =È Í±®ÉÆÄÅÉ ý :ë þÖ þÕ úú û°É°ÆÎ Ç®°Å Ä Å°É ±Ê �±ÆËûÅ �Ã°Æ° µ
�� 6 » Ä®û 6 « ÄÆ° ÊÄËÅ° 5

þ�ú Ä 5

Ú Û Ü
Ú �� 	�
Û �� Ú á Û t Û ²

Û t �� Ú á 	 t Ú Û ² �� Ú á 	 ²
Ü �� Û á 	 h

= 5

Ú Û Ü
Ú �� 	�
Û �� Ú á

Û t Û ²
û Û t �� Ú á 	 t
û Û ² �� Ú á 	 ²

Ü �� Û á 	 h

�ÇÎ ÇËÄÆËÈý Ê±Æ ÉÃ° Æ°ÌÆ°Å°®ÉÄÉÇ±®ÄË ÅÍÃ°Î ÄÉÄ Ê±Æ Î±ûÄËËÈ fÐÄ®ÉÇg°û ÅÉÆÐÍÉÐÆ°Å þ�Ä�= ú ý�ÃÇÍÃ ûÇq°Æ � ÇÉÃ Æ°ÅÌ °ÍÉ É± ÉÃ° fÐÄ®ÉÇg ÍÄÉÇ±®ÄË Ê±ÆÍ° ±Ê ÉÃ° Î±ûÄË Ï°®°ÆÄËÇd°û fÐÄ®ÉÇg°Æ
þÑbÑ� � Å 5 Ò
ú ý ±®° Í±Ð Ëû ÄÆÏÐ° ÉÃÄÉ ÉÃÇÅ Å°Î Ä®ÉÇÍ û ÇÅÉÇ®ÍÉÇ±® ÇÅ ®±É ÍÄÌÉÐÆ°û Ç® É°ÆÎ Å ±Ê
ÉÃ° Æ°ÅÌ °ÍÉÇ�° Ä®®±ÉÄÉÇ®Ï Æ°Ê°Æ°®ÉÅ Õ ý Ä®û ÉÃÐÅ ÍÄ®®±É = ° �ÍÄÆÆÇ°û ±�°Æ� É± ÉÃ° ÅÐ= Å°fÐ°®É
Í±®É°üÉ Ç® É°ÆÎ Å ±Ê ÉÃ° �Ç®ÌÐÉ� Æ°Ê°Æ°®É Õ 5 ê±Æ Æ°ÍÄËË ÉÃÄÉ �° û°g®°û ÉÃ° Ä®®±ÉÄÉÇ®Ï Í±®É°üÉ
Æ°Ê°Æ°®ÉÅ ±Ê ÉÃ° Æ°ÅÉÆÇÍÉ±Æ Ä®û ÅÍ±Ì ° ÄÆÏÐÎ°®ÉÅ ±Ê ÉÃ° Î±ûÄË Ï°®°ÆÄËÇd°û fÐÄ®ÉÇg°Æ É± û°®±É°
ÉÃ° þÍ±®É°üÉ û°Ì °®û°®Éú ÓÒ �ÑÒ� Ó
Ò ±Ê ÉÃ° Ä®É°Í°û°®É Ä®û ÅÍ±Ì° "k�Å ý Ç® ±Æû°Æ É± ÄÍÍ±Ð®É
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= ±ÉÃ Ê±Æ Î±ûÄË ÅÐ= ±ÆûÇ®ÄÉÇ±® Æ°ËÄÉÇ�° É± Ä Î±ûÄË ÅÉÆÐÍÉÐÆ° �ÃÇÍÃ Ã±ÅÉÅ ÉÃ° fÐÄ®ÉÇg°Æ Ò
ý
Ä®û ÄËÅ± É± ÄÍÍ±Ð®É Ê±Æ �ÄÆÇÄ= ËÈ ÅÉÆÇÍÉ Í±®ûÇÉÇ±®ÄËÅ � ÇÉÃ Í±®l ÇÍÉÇ®Ï Ä®É°Í°û°®ÉÅ 5

�ÐÉ ÄÏÄÇ® ý ÉÃ° �°ÆÇgÍÄÉÇ±® Í±®ûÇÉÇ±®Å Ê±Æ Î±ûÄËËÈ fÐÄ®ÉÇg°û ÅÉÆÐÍÉÐÆ°Å � ÇËË û°É°ÆÎ Ç®°
ûÇÅÉÇ®ÍÉ û°®±ÉÄÉÇ±®Å ±Ê ÉÃ° Í±®É°üÉ Æ°Ê°Æ°®É þÅú Õ Ç® þ�Ä�= ú ý Æ°ÅÌ °ÍÉÇ�°ËÈ � "Ð° É± ÉÃ° Ò
� E 	��
Ñ��Ó��Ó
Òý ÉÃ° �±ÆËûÅ 0 5 Ç® ÉÃ° Í±®É°üÉ Å°É :ë þÖ þÕ úú Ç® þ�Äú ÎÐÅÉ = ° ÅÐÍÃ ÉÃÄÉ ÉÃ°È ËÇÍ°®Å°
ÉÃ° Å°Ë°ÍÉÇ±® ±Ê �®±ÆÎ ÄË 6 »��±ÆËûÅ� ÉÃÄÉ E 	 	 ÅÐÌÌ±ÆÉ ÉÃ° ÉÆÐÉÃ ±Ê 6 « ý �ÃÇË° Ç® þ�= ú ÉÃ°
�±ÆËûÅ 0 5 Ç® ÉÃ° Í±®É°üÉ Å°É :ë þÖ þÕ úú ÎÐÅÉ = ° ÅÐÍÃ ÉÃÄÉ ÉÃ°È ËÇÍ°®Å° ÉÃ° Å°Ë°ÍÉÇ±® ±Ê �®±ÆÎ ÄË
6 »��±ÆËûÅ� ÉÃÄÉ ÄËË û± Ò
� ÅÐÌÌ±ÆÉ ÉÃ° ÉÆÐÉÃ ±Ê 6 « 5 n ÃÇË° ÍÄÆÆÈ Ç®Ï Çû°®ÉÇÍÄË ÊÐ®ÍÉÇ±®� ÉÈÌ °
ÌÄÆÄÎ °É°ÆÅ ý ÉÃ° û°®±ÉÄÉÇ±® ±Ê Õ Ç® þ�Ä�= ú � ÇËË ÉÃÐÅ ÍÆÐÍÇÄËËÈ ûÇq°Æ � ÇÉÃ Æ°ÏÄÆû É± ÉÃ°
�
Ò �ÑÕ � �Ñ� ÉÃÄÉ ÇÅ û°É°ÆÎ Ç®°û =È Õ 5

þ� ú Ä 5

Ú Û Ü
Ú �� 	�
Û �� Ú á Û t Û ²

Û t �� Ú á 	 t ÛÛÜÜ
ÛÛÜÜw�w~� Û ² �� Û ² á 	 ²

Ü �� Û á 	 h

= 5

Ú Û Ü
Ú �� 	�
Û �� Ú á Û t Û ²

Û t �� Ú á 	 t ÛÛÜÜ
ÛÛÜÜv� Û ² �� Û ² á 	 ²

Ü �� Û á 	 h

n ÃÇË° ÉÃÇÅ Æ°ÊÐÉ°Å Ä® ±= · °ÍÉÇ±® ÉÃÄÉ �±ÐËû ÃÄ�° = °°® ûÄÎ ÄÏÇ®Ï Ê±Æ ±ÐÆ ±�°ÆÄËË ÄÍÍ±Ð®É ý�° ÄÆ° ÅÉÇËË Í±®ÊÆ±®É°û � ÇÉÃ ÉÃ° gÆÅÉ ÌÆ±= Ë°Î Î°®ÉÇ±®°û ý � Çd 5 ÉÃÄÉ ÉÃ° ®±ÉÇ±® ±Ê Í±®É°üÉ
û°Ì °®û°®Í° Ç® É°ÆÎ Å ±Ê Ä®ÄÌÃ±ÆÇÍ Æ°Ê°Æ°®Í° É± Í±®É°üÉ Æ°Ê°Æ°®ÉÅ ÊÄÇËÅ É± ÍÄÌÉÐÆ° ûÇq°Æ°®Í°Å
ÅÐÍÃ ÄÅ ÉÃ° ±®° = °É�°°® þ�Äú Ä®û þ�= ú ý �ÃÇÍÃ ý �° ÅÄ� ý ÄÆ° ±®ËÈ ûÇÅÉÇ®ÏÐÇÅÃ°û Ç® É°ÆÎ Å
±Ê ÉÃ°ÇÆ Æ°ÌÆ°Å°®ÉÄÉÇ±®ÄË ÅÉÆÐÍÉÐÆ°Å 5 �± ÌÐÉ ÇÉ ÍË°ÄÆËÈý ÇÉ Å°°Î Å ÄÅ ÇÊ =È Î±û°ËËÇ®Ï Í±®É°üÉ
û°Ì °®û°®Í° Ç® É°ÆÎ Å ±Ê Ä®ÄÌÃ±ÆÇÍ Æ°Ê°Æ°®Í° É± Í±®É°üÉ Æ°Ê°Æ°®ÉÅ �° Å±Î°Ã±� �û°Î±ËÇÅÃ°û�
"k� mÅ Æ°ÌÆ°Å°®ÉÄÉÇ±®ÄË ÍÃÄÆÄÍÉ°ÆÇÅÉÇÍ �

��± Ä®Å�°ÆÅ ÎÄÈ = ° ÏÇ�°® ÄÅ Ä Æ°ÅÌ ±®Å° É± ÉÃÇÅ ±=· °ÍÉÇ±® 5 �Ã° gÆÅÉ ÇÅ ÉÃÄÉ ÄÅ Ë±®Ï ÄÅ
"k�Å ÄÆ° û°g®°û É± û°®±É° Ç®Ê±ÆÎÄÉÇ±® ÅÉÄÉ°Å ý Ç 5° 5 Å°ÉÅ ±Ê �±ÆËû� ÊÐ®ÍÉÇ±® ÌÄÇÆÅ � ÄÅ ÉÃ°È
ÄÆ° Ç® Î±ÅÉ Ç®É°®ÅÇ±®ÄË ÊÆÄÎ°�±ÆÿÅ ±Ê "k� � ÉÃ°Æ° ÇÅ ý Ç® ÉÃ° gÆÅÉ Ì ËÄÍ° ý ®± Æ°l°ÍÉÇ±® ±Ê ÉÃ°
Å°ÎÄ®ÉÇÍ ûÇÅÉÇ®ÍÉÇ±® = °É�°°® ý ° 5Ï 5ý þ�Ä�= ú Ç® É°ÆÎ Å ±Ê ÉÃ° Å°ÎÄ®ÉÇÍ �ÄËÐ° ÉÃÄÉ ÇÅ ÄÅÅÇÏ®°û
É± ÉÃ°Å° ÅÉÆÐÍÉÐÆ°Å ý °�°® ÉÃ±ÐÏÃ Ç® "k� ÉÃ°È ÍÄ® = ° ûÇÅÉÇ®ÏÐÇÅÃ°û Ç® ÅÉÆÐÍÉÐÆÄË É°ÆÎ Å 5

�Ã° Å°Í±®û Ä®Å�°Æ ÇÅ ÉÃÄÉ �° û± ®±É ÉÃÇ®ÿ ÉÃÄÉ ÉÃ° Ë±ÅÅ ±Ê Æ°ÌÆ°Å°®ÉÄÉÇ±®ÄË ûÇÅÉÇ®ÍÉÇ±®Å
ÇÅ Ä® Ð®Ä�±ÇûÄ= Ë° Í±®Å°fÐ°®Í° ±Ê ±ÐÆ Ä®ÄËÈÅÇÅ 5 r�°® ÇÊ Å±ÆÉ ±Ê �ÃÇûû°®� � ÇÉÃÇ® ÉÃ° ÅÐ= ±ÆûÇp
®ÄÉ°û "k�Å ÉÃÄÉ gÏÐÆ° Ç® ÅÐ= Å°fÐ°®É ÐÌ ûÄÉ° Í±®ûÇÉÇ±®Å ý ÉÃ° ûÇÅÉÇ®ÏÐÇÅÃÇ®Ï Æ°ÌÆ°Å°®ÉÄÉÇ±®ÄË
ÅÉÆÐÍÉÐÆ°Å ÄÆ° ÅÉÇËË ÌÆ°Å°®É Ç® ÉÃ° ±�°ÆÄËË Æ°ÌÆ°Å°®ÉÄÉÇ±® ±Ê ÉÃ° ûÇÅÍ±ÐÆÅ° ý Ä®û ÄÆ° û°g®°û É±= ° ÄÍÍ°ÅÅÇ= Ë° Ç® É°ÆÎ Å ±Ê Ä Æ°� ÇÅ°û û°g®ÇÉÇ±® ±Ê ÄÍÍ°ÅÅÇ= ÇËÇÉÈ5 �± �ÃÄÉ �° °®û°û ÐÌ � ÇÉÃ ÇÅ Ä
ÿ Ç®û ±Ê É�±�ûÇÎ °®ÅÇ±®ÄË Ä®ÄËÈÅÇÅ ý ÉÃÄÉ � �° ÉÃ Ç®ÿ � ÍÄ® = ° Î±ûÇg°û ý ±Æ °üÉ°®û°û Ç® Ä �ÄÈ
ÉÃÄÉ ÄËË±� Å ÐÅ É± Æ°ÏÄÇ® �ÃÄÉ �° Å°°Î É± ÃÄ�° Ë±ÅÉ ý ÉÃ° Æ°ÌÆ°Å°®ÉÄÉÇ±®ÄË ÇÎÌÄÍÉ ±Ê "k� 5
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n ÃÄÉ �° ÃÄ�° Ç® Î Ç®û ý ÄÅ Ä Æ°Î°ûÈý ÇÅ Ç®ÅÌ ÇÆ°û =È k°ÈË° mÅ þ����ú ÉÃ°±ÆÈ ±Ê Ý"k� ý7 Ç®

ÌÄÆÉÇÍÐËÄÆ ý Æ°Í°®É �±Æÿ Ç® k°ÈË° þ����ú ý �Ã°Æ° ÉÃ° �Ä®®±ÉÄÉÇ®Ï� ËÄ= °ËÅ ±Ê Ý"k� Í±ÎÌ±p
®°®ÉÅ ý Ç 5° 5 ÌÄÆÉÇÄË "k�Å ý ÄÆ° û°g®°û É± û°®±É° ÉÃ° Å°ÉÅ ±Ê �°ÆÇÊÈ Ç®Ï °Î= °ûûÇ®Ï ÊÐ®ÍÉÇ±®Å
Ê±Æ ÉÃ° Æ°ÅÌ °ÍÉÇ�° Ý"k� Í±ÎÌ±®°®ÉÅ 5 �±ûÐË± ÉÃ° ûÇq°Æ°®Í° = °É�°°® Ä® °üÉ°®ÅÇ±®ÄË Ä®û
Ç®É°®ÅÇ±®ÄË ÊÆÄÎ°�±Æÿ ý¶ ÉÃ° ËÄ= °ËÅ ±Ê Ý"k� Í±ÎÌ±®°®ÉÅ ÉÃÐÅ ÍË±Å°ËÈ Í±ÆÆ°ÅÌ ±®û É± �ÃÄÉ
�° ÃÄ�° Ç®ÉÆ± ûÐÍ°û Ç®É± ÉÃ° "k� ËÄ®ÏÐÄÏ° Ç® É°ÆÎ Å ±Ê þÄ®®±ÉÄÉÇ®Ï ú Í±®É°üÉ Æ°Ê°Æ°®ÉÅ ±Ê
ÐÌ ûÄÉ° Í±®ûÇÉÇ±®Å 5

�± Ë°É ÐÅ Í±®ÍËÐû° � ÇÉÃ Å±Î ° ÅÌ°ÍÐ ËÄÉÇ±®Å ý É± Åÿ°ÉÍÃ Ä® Çû°Ä ±Ê Ã±� ý ÄÅ Ä® ÄËÉ°Æ®ÄÉÇ�° É±
ÉÃ° ÅÈ®ÉÄÍÉÇÍ û°g®ÇÉÇ±® ±Ê ÄÍÍ°ÅÅÇ= ÇËÇÉÈý �° Í±ÐËû ÉÆÈ É± ÌÆ± Í°°û Ç® ±Æû°Æ É± ÎÄÿ° �ÄÍÍ°Åp
ÅÇ= Ë°� Æ°ÌÆ°Å°®ÉÄÉÇ±®ÄË ÅÉÆÐÍÉÐÆ°Å ÉÃÄÉ ÄÆ° �ÃÇûû°®� � ÇÉÃÇ® ÅÐ= ±ÆûÇ®ÄÉ°û "k�Å Æ°ÅÐËÉÇ®Ï
ÊÆ±Î ÐÌûÄÉ° Í±®ûÇÉÇ±®Å Ê±Æ Å±Î° ûÇÅÍ±ÐÆÅ° 5

k°ÍÄËË ÉÃÄÉ Ç® �°ÍÉÇ±® � 5� �° ÃÄ�° û°g®°û Ä ÌÄÆÉÇÄË ±Æû°Æ � ±® ÉÃ° Å°É ±Ê Í±®É°üÉ Æ°Ê°Æ°®ÉÅ
�ÃÇÍÃ Æ°l°ÍÉÅ ÉÃ° Ç®ÍÆ°ÄÅ° ±Ê Ç®Ê±ÆÎ ÄÉÇ±®ÄË Í±®É°®É ÉÃÄÉ ÇÅ û°É°ÆÎ Ç®°û =È ÉÃ°Å° Æ°Ê°Æ°®ÉÅ 5
ê±Æ ÉÃ° "k� þ�Äú ÉÃÇÅ Æ°ËÄÉÇ±® û°É°ÆÎ Ç®°Å Ä® ±Æû°ÆÇ®Ï ±Ê ¥ ý Ô ý Õ ý Ä®û å ÄÅ Ç®ûÇÍÄÉ°û 5 �Ã°=ÄÅÇÍ Çû°Ä ÇÅ ÉÃ°® É± û°g®° Ä ÊÐ®ÍÉÇ±® ïH ÉÃÄÉ � ±® ÉÃ° =ÄÅÇÅ ±Ê ÉÃÇÅ ÌÄÆÉÇÄË ±Æû°Æ Ê±Æ ÉÃ°
Í±®É°üÉ Æ°Ê°Æ°®ÉÅ ÉÃÄÉ ± ÍÍÐÆ Ç® ÉÃ° Ð®Ç�°ÆÅ° ±Ê ÉÃ° ÎÄÇ® "k� 6 � °q°ÍÉÅ �ÅÐ= ÅÉÇÉÐÉÇ±®� ±Ê
ÉÃ° �Ç®ÌÐÉ� Æ°Ê°Æ°®É FG Ç® Ä® ÐÌûÄÉ° Í±®ûÇÉÇ±® FGJ » �� FG M 6 G � ÇÉÃ ÉÃ° ÐÌ ûÄÉ° FG� » M 6 G� »
ÉÃÄÉ û°g®°Å ÉÃÇÅ Æ°Ê°Æ°®É FG Ç® � ÇÆÉÐ° ±Ê ÉÃ° ÐÌ ûÄÉ° Í±®ûÇÉÇ±® FG �� FG� » M 6 G� » ·ÐÅÉ Ç® ÍÄÅ°FG ÎÇ®ÇÎ ÄËËÈ ÌÆ°Í°û°Å FGJ » Æ°ËÄÉÇ�° É± ÌÄÆÉÇÄË ±Æû°Æ û°g®°û =È � 5Ù o® Ä �ÄÈý ÉÃÇÅ Í±®ÅÉÆÐÄË
Í±ÆÆ°ÅÌ±®ûÅ É± �ÃÄÉ ÇÅ û±®° ý Ç® Ý"k� ý Ç® ±Æû°Æ É± û°ÆÇ�° Ä ÊÐËËÈ ûÇÅÄÎ= ÇÏÐÄÉ°û "k� ÊÆ±Î
Ä® Ð®û°ÆÅÌ °ÍÇÊ°û ÅÉÆÐÍÉÐÆ° ý =È ÅÉÆ°®ÏÃÉ°®Ç®Ï ÉÃ° ÅÐ=±ÆûÇ®ÄÉÇ±® Æ°ËÄÉÇ±® Þ þ�ÃÇÍÃ û°g®°Å
Ä ÌÄÆÉÇÄË ±Æû°Æ ±® Ý"k� ËÄ= °ËÅú É± °fÐÄËÇÉÈ �Ã°®°�°Æ Ì ±ÅÅÇ= Ë° 5

þ�ú Ä 5
ß Ú Û Ü
Ú �� § á � H
Û �� Ú á � HH
Ü �� Û á � HH

§ £ Ú £ Û £ Ü

� �

§
Ú �� § á � H

Û �� Ú á � HH �ã Û �� § á � H á � HH

Ü �� Û á � HHH Ü �� Û á � HHH �ã Ü �� § á � H á � HH á � HHH

^ËÉÃ±ÐÏÃ ÉÃ°Å° g®ÄË Æ°ÎÄÆÿÅ ÍÄ®®±É =ÐÉ = ° Í±®ÅÇû°Æ°û ÄÅ ÅÌ °ÍÐËÄÉÇ�° Çû°ÄÅ ±® Ã±� É±
Æ°ÅÉÇÉÐÉ° ý Ç® ±ÐÆ Ä®ÄËÈÅÇÅ ý ÉÃ° Æ°ÌÆ°Å°®ÉÄÉÇ±®ÄË ÇÎÌÄÍÉ ±Ê "k� ý �° = °ËÇ°�° ÉÃÄÉ ÉÃÇÅ ÇÅ Ä
ÌÆ±Î ÇÅÇ®Ï ûÇÆ°ÍÉÇ±® Ê±Æ ÊÐÉÐÆ° Æ°Å°ÄÆÍÃ 5

êÇ®ÄËËÈý ÇÉ ÅÃ±ÐËû ÃÄ�° = °Í±Î° °� Çû°®É ý =È ÉÃ° Ä= ±�° ±= Å°Æ�ÄÉÇ±®Å ý ÉÃÄÉ ÉÃ°Æ° ÄÆ° Ç®É°Æp
°ÅÉÇ®Ï Í±®®°ÍÉÇ±®Å É± = ° ûÆÄ�® ý Ê±Æ ±ÐÆ Ä®ÄËÈÅÇÅ ý É± ÉÃ° ÉÃ°±ÆÈ ±Ê Ý"k� Ç® k°ÈË° þ����ú ý ÄÅ
�°ËË ÄÅ É± ^ÅÃ°Æ mÅ þ����ú ÉÃ°±ÆÈ ±Ê �"k� Ç® ÉÃÄÉ Æ°ÉÃ±ÆÇÍÄË Æ°ËÄÉÇ±®Å Ê±Æ ûÇÅÍ±ÐÆÅ° ÅÉÆÐÍÉÐÆ°
Í±ÐËû = ° û°g®°û É± ÄÌÌËÈ É± Í±®É°üÉ Æ°Ê°Æ°®ÉÅ 5

hÚ�~ }���y�}|y�v� �� à��³ � y|{ yv |{w Üá¿Û �~}x w��~¾ �ww Ú~}v¾â� w� �w �Á33ó �Á33¹� � 	 w��w~ �Á33¹} �
Á33¹� � � }v� � y�{|w~â ¿}y�w~ �Á33�� �¸ }v� � �� ���~�w � |{w y���w �� �v�w~�� w�y��}|y�væàv��~|�v}|w�� �w {}�w |� x }¾w ��w �� }v }�|w~v}|y�w �yzv � çè � yv �}�¾ �� } �w~|y�}� �}~y}v| �� £ �
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ã äåäæäÌÍäÐ
ç�U� ^ � � è éêëì è ��Ð=·Ð®ÍÉÇ�° Ä®û o®ûÇÍÄÉÇ�° h±®ûÇÉÇ±®ÄËÅ� ý Ç® � �
�ÒèE�Ó
Ò� 
� ©EÒj�Ej Ñ

� ý ����� 5
ç ^ed\ � � è éêíî è ��°ËÇ°Ê Ç® " ÇÅÍ±ÐÆÅ° k°ÌÆ°Å°®ÉÄÉÇ±® �Ã°±ÆÈ mý �
�ÒE 	 
� ¬ � Ó	
�
� � Ó�E 	©
j Ó� �� ý ���� ��� 5
ç ^ed\ � � è éêíë è �^ �ÈÌ±Ë±ÏÈ Ê±Æ ^ÉÉÇÉÐû° ±°Æ= Å Ä®û ÉÃ°ÇÆ ^®ÄÌÃ±ÆÇÍ ¡Æ±Ì°ÆÉÇ°Å� ý Ç® �© ÓÒj� Ó��Ó�� EÒè ¬ � Ó	
�
� �� �4 ý ���� ��� 5
ç ^ed\ � � è éêê éè �^= ÅÉÆÄÍÉ r®ÉÇÉÈ ^®ÄÌÃ±ÆÄ ý ¡ÄÆÄËË°ËÇÅÎ Ä®û h±®ÉÆÄÅÉ� ý Ç® � � µÑÓ��� E�

� ÓÑÑ èÑ� �
ÒèÑ� 
����Òj �µÑÑÓ��� ï! ðý � Æ 5 �� ý Ý®Ç�°ÆÅÇÉÈ ±Ê �ÉÐÉÉÏÄÆÉ 5
ç ^ed\ � � è éêêñ è ò Ñ� ÑÑÒ�Ñ �
 � µ��E�� Ñµ� Ñ��� ÓÒ ´ Ó��
��Ñ5 ¥ËÐ�°Æ ý "±ÆûÆ°ÍÃÉ 5
ç ^ed\ � � èó ô c\\dUa � ô è éêê éè �h±ÎÎ±®Å°®Å° r®ÉÄÇËÎ °®É � ^ �±ûÄË �Ã°±ÆÈ ±Ê �±®p

Î±®±É±®ÇÍ k°ÄÅ±®Ç®Ï� ý Ç® � ¬ 
�ÑÑèÓÒj� 
� �� Ñ õö �� ¦�.�¦ý ������� 5
ç ^ed\ � � èó ô c\\dUa � ô è éêê÷ è �n ÃÄÉ Å±Î° �°®°ÆÇÍ �°®É°®Í°Å �°Ä®� ý Ç® � hÄÆËÅ±® ý

� 5� 5L ¡°ËË°ÉÇ°Æ ý ê 5� 5 þ°ûÅ 5ú � _� Ñ �ÑÒÑÓ� � 

`ý Ý®Ç�°ÆÅÇÉÈ ±Ê hÃÇÍÄÏ± ¡Æ°ÅÅ ý
hÃÇÍÄÏ± ý �44���� 5

ça^WX] � ø èù è éêî éè ¬ � Ó	
�
� � Ó�E 	 ¬ E� Ñ� � eüÊ±Æû Ý®Ç�°ÆÅÇÉÈ ¡Æ°ÅÅ ý 8±®û±® 5
úU\û X^d � ø è éêêñ è �h±®ÅÉÆÄÇ®ÉÅ ý hÃÄ®®°ËÅ Ä®û ÉÃ° l±� ±Ê Ç®Ê±ÆÎÄÉÇ±®� ý Ç® � ^Íd°Ë ý ¡5L

oÅÆÄ°Ë ý " 5L ¥ÄÉÄÏÇÆÇ ý  5L ¡°É°ÆÅ ý � 5 þ°ûÅ 5ú � �Ó��E�Ó
Ò _� Ñ
� EÒè Ó�� ��� 	Ó�E�Ó
Ò� ý±±Ë 5 o o o ý .�© ¦ ©Ñ���Ñ - 
�Ñ� ý h�8 o ¡Ð= ËÇÍÄÉÇ±®Å ý �ÉÄ®Ê±Æû 5
úU\û X^d � ø èó ëdbXü�U] � ø è éêêñ è �oÎÌ °ÆÊ°ÍÉ o®Ê±ÆÎÄÉÇ±® ê Ë±�� ý Ç® � ¬ 
�ÑÑèÓÒj� 
� �� Ñý Ój��� ¦ýýý ����
�Ó�� 
Ò ©
j Ó� ÓÒ .
�� ��Ñ � �ÓÑÒ�Ñ5
úU\û X^d � ø èó `ccìd\ � þ è éêí éè ��°®°ÆÄËÇd°û ¹ÐÄ®ÉÇg°ÆÅ Ä®û � ÄÉÐÆÄË 8Ä®ÏÐÄÏ°� ý Ç® �© ÓÒj� Ó��Ó�� EÒè ¬ � Ó	
�
� �� � ý ����� �� 5
údU_d\ � � è� è éêê÷ è �^ÍÍ±ÎÎ±ûÄÉÇ®Ï �±ÌÇÍÅ� ý É± ÄÌÌ °ÄÆ Ç® ÉÃ° ¬ E� Ñ� 
� �� Ñ ¬ Ej�Ñÿ� Eè

_ÑÓÒE�� /
`��
� 
Ò .
Ò �ÑÕ � ´ Ñ� ÑÒèÑÒ�Ñ� ÄËÅ± Ç® � �Ä® û°Æ �Ä®ûÉ ý k 5L �±ÅÍÃ ý
¡5 þ°ûÅ 5ú ���� 5 _� Ñ ¬ 
�ÑÑèÓÒj � 
� �� Ñ ¦��ÿ �
�ÒE 	 
� � Ñ� EÒ �Ó�� .
Ò� ÑÑÒ�Ñ 
Ò
�
��� ý ±±Ë 5� ý o�� �°Çû°Ë= °ÆÏ ý ������� 5

údU_d\ � � è� è éêêî è �¡Æ°ÅÐÌÌ±ÅÇÉÇ±®� 5 É± ÄÌÌ°ÄÆ Ç® � �Ä® �°®ÉÃ°Î ý � 5L É°Æ � °ÐË°® ý ^ 5
þ°ûÅ 5ú _� Ñ a EÒèµ

` 
� ©
j Ó� EÒè ©EÒj�Ej Ñ5

úcû Xd � � èù è éêëê è ��Ã° �ÇÎ ÇËÄÆÇÉÈ ^ÌÌÆ±ÄÍÃ É± h±Ð®É°ÆÊÄÍÉÐÄËÅ � �±Î° ¡Æ±= Ë°Î Å� ý Ç® �
- 
 ��� �� ý ������� 5

úa\Wc]�þc�d\W^ � � è éêëë è ��°®°ÆÇÍ �°®É°®Í°Å Ä®û ^®ÄËÈÉÇÍÇÉÈ� ý Ç® � � ��èÓÑ� ÓÒ ©EÒ�
j�Ej Ñ � ý ���� ��� 5

`U\b^c] � � è� è éêëë è ò Ñ� ÑÑÒ�Ñ �
 � ÓÒè� ÓÒ ý Òj 	Ó�� ý ¡Ã" ûÇÅÅ°ÆÉÄÉÇ±® ý Ý®Ç�°ÆÅÇÉÈ ±Ê
� ÄÅÅÄÍÃÐÅ°ÉÉÅ ý ^ÎÃ°ÆÅÉ 5 ¡Ð= ËÇÅÃ°û ���4 =È �ÄÆËÄ®û ¡Æ°ÅÅ ý � °� ±Æÿ 5
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`c\�bX] � T è éêê�= 5 �8 mÄ®ÄÌÃ±Æ° °® ÅÐ= ±ÆûÇ®ÄÉÇ±® Î±ûÄË°� ý Ç® � � ��Ñ� è� �
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�
� �� � ý ������� 5
Td\]U]�c � [ è éêêñ è ��Ã° "±®ÿ°È �ÉÆÇÿ°Å �ÄÍÿ� ý Ç® � ¬ 
�ÑÑèÓÒj� 
� �� Ñ �ÓÕ �� .
Ò� ÑÑÒ �Ñ
� �� Ñ ý� .© ý ��4� ��� 5
TX]d � 
 è éêë÷ è k°� Ç°� ±Ê 8°� ÇÅ þ����ú � h±Ð®É°ÆÊÄÍÉÐÄËÅ ý Ç® � � ÓÒè �� ý �� ����� 5
_c] TX]Wdb � 
 è éêê� è ò Ñ��Ó��Ó
Ò� 
Ò ��EÒ �Ó� Ñ ´ 
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�Ó�ÓÒ§ EÒè ©
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