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×�Ø�Ù�Ú3ÛÝÜ�Ú3Ù*ÞUß.ÛÝà�àâáUÜ�Ú*ßäã�ÛzÜ�ã�åÂÚ*Ù3Ü�ß}æäçÝè@ã�Ü�é:çbß}ØUÙ3é:çbß}ãêÚ3å3ë�×�Ø�Ù�ì�Ù*íîÜUãêß}ãêÛzÜ2ã�åÂå'Ø�Ûzæpßkï
ð áñßTãêßòãêåòßäØ�Ù ð Ù3ózãêÜ�Ü�ãêÜ�ó�Ûbà¥ç�ô,çkõ�Ûbà�ß}Ø�ãêÜ�öwã�Ü�ó�ß}Ø�çbßTØîçbå÷ÞøÛaô,Ù*æ'àâá�èUçÝÜ�ì�àCçbæpùmæ'ÙkçÝÚ�ØUã�Ü�ó
æ'Ù3åäáUèêß}å*ë
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å'Ù*ß�Ù�ýUçÝÚ�ß}èêõþÛzÜ�Ùvãqß}Ù*é»ãêÜ>çÝÜ�ÛÝßäØ�Ù3æ*ëþ×�Ø�Ùvíîæ'å'ß"å'Ù*ß"ã�å�ÚkçÝèêè�Ù3ìþß}Ø�Ù\ÿ��������	�úÛÝà�ß}Ø�Ù
àâá�ÜUÚ*ß}ãêÛzÜþçÝÜ�ì�ß}Ø�Ù�åäÙ*Ú3ÛzÜ�ìþß}Ø�Ù�
�����
�����×�Ø�Ù�Ù3è�Ù*é:Ù*Ü�ß}å.ÛÝà,ßäØ�Ù:ìUÛzé�çbã�Ü�çÝæ'Ù�Ú3çÝè�èêÙ3ì
ãêÜ�Þ�áUßäå�çÝÜ�ìvß}ØUÙ�Ù3èêÙ3é�Ù3Ü�ß}å�ÛbàòßäØ�ÙÂæ}çbÜ�ózÙ�Ûzáñß}Þ�áUßäå3ë@×�Ø�ÙOçbåäåäãêózÜ�é�Ù3Ü�ß�ÛÝàòÛzáñß}Þ�áUßäå,ß}Û
ãêÜ�Þ�áUßäå�ÚkçbÜ ð Ù:é�çbì�Ù:ãêÜþûbçÝæ'ã�Ûzá�åOô,çaõLå�� ð õ ç	ûzÙ*æ ð çbè,ì�Ù*åäÚ3æ'ã�ÞUßäã�ÛzÜGïTçÝÜ çbè�ózÙ ð æ}çÝãêÚ
àâÛzæ'éQá�è�çUï�ç ß}ç ð èêÙ¾Ûzæ�ç ózæ}çbÞ�Ø�ë��mÜEÞ�æ'Ù3Úkçbè�Ú3áUè�á�åvé�Ûzå'ßvàâáUÜ�Ú*ßäã�ÛzÜ�å�çbæäÙ2ózãqûzÙ3Ü ð õ
çÝèêózÙ ð æ}çÝãêÚOàâÛÝæäéQá�è�çÝå3ï¥çbÜ�ì�ô�Ù�Þîçkõ$ç:ózÛLÛLì�ì�Ù3çÝèeÛÝàWçbß'ß}Ù3Ü�ßäã�ÛzÜ	ß}Û�óÝæ}çÝÞ�ØUå3ë��,áUß�ß}Ø�Ù
ÛÝßäØ�Ù3æ�ô�çkõLå�ÛbàÂì�Ù3å'Ú3æ'ã ð ãêÜ�ó ç�àâá�Ü�Ú*ßäã�ÛzÜúçÝæ'ã�åäÙ$çÝå"ô,Ù*è�èJï�çÝÜ�ìúô,Ûzæ'öwã�Ü�ó\ô�ãêß}Ø>ß}ØUÙ3é
Ø�Ù*è�Þ�å�õÝÛzá$ìUÙ*ûzÙ*è�ÛzÞ�ç ózÛñÛLìvÛaûzÙ*æ}çÝèêèZÚ3ÛzÜ�Ú*Ù3ÞUß�ÛÝà÷Ø�Ûaô ßäÛ"ßäØ�ã�ÜUö±ÛÝà�ç àâáUÜ�Ú*ßäã�ÛzÜ�ë

�mÜ�Ø�ã�ózØUÙ3æÂé:çbß}Ø�Ù*é�ç�ß}ã�Ú*åÂç±àâá�Ü�Ú�ß}ã�ÛÝÜ\ãêåÂì�Ù*í�Ü�Ù3ì çÝåOçvåäÙ*ß.ÛÝà�Ûzæ'ì�Ù3æ'Ù3ì\ÞîçÝã�æ'åÂã�Ü
ô�Ø�ãêÚ�Ø�Ü�ÛvíîæäåpßOÙ3è�Ù*é:Ù*Ü�ßOçÝÞ�ÞøÙkçÝæ'åÂã�Ü¾ßmô�Û$ìUã��)Ù3æäÙ*Ü�ßÂÛzæäìUÙ3æäÙ*ìþÞ�çÝã�æ'å3ë.×�Ø�ã�Ü�ö�ç ð ÛzáUß
ßäØ�ã�å�Ù3Ü�ÛzáUózØ çÝÜ�ìþõzÛzá å'Ù3Ù�ßäØîçbß�ãêß�ã�åOß}Ø�Ù:å}çÝé�Ù±çbå�å}çkõLã�ÜUó¾ÙkçÝÚ�Ø ã�Ü�Þ�áñßQØîçÝå�ÛzÜ�èqõ
ÛzÜUÙ�Ûzáñß}Þ�áUß3ë��$Ûzåpß�ÞøÙ3ÛÝÞ�è�ÙÂíîÜ�ì$ãêß�Øîçbæäì$ßäÛ�ßäØ�ã�ÜUö±ÛÝà�àâáUÜ�Ú*ßäã�ÛzÜ�å�çÝå�Ûzæ'ì�Ù3æ'Ù3ì¾Þîçbã�æäå*ï
çÝÜUì�ô�ÙQô�ã�èêèeÜ�ÛÝßÂá�å'ÙQß}Ø�ãêå�ì�Ù�íîÜ�ãêßäã�ÛzÜ�éQá�Ú�Ø�ë��,áUß ð Ù3Ú3çÝá�å'Ù�ãqß�é:çkõ ð ÙQØ�Ù*è�ÞUàâá�è÷ã�Ü
á�ÜUì�Ù3æ'å'ß�çbÜ�ì�ã�ÜUó�å'Ûzé�Ù�ã�ì�Ù3çÝå�Ú*ÛzÜ�Ú3Ù*æäÜ�ãêÜ�ó ózæäçÝÞ�Ø�å�ÛbàòàâáUÜ�Ú*ßäã�ÛzÜ�å*ïñô�ÙÂã�Ü�Ú*è�á�ìUÙ�çÝé�ÛzÜ�ó
Ù~ý�çbé:Þ�èêÙ3å�åäÛÝé:ÙÂãêÜwûÝÛzèêûLãêÜ�ó àâá�Ü�Ú*ßäã�ÛzÜUå�ózãêûÝÙ3Ü$çÝå�åäÙ*ßäå�ÛÝàTÛzæ'ì�Ù3æ'Ù3ì	ÞîçÝãêæäå3ë
��� �"!$#&%('*)"+-,ñÛÝé:Ù�Ù3èêÙ3Ú*ßäæäãêÚ:Ú*Ûzé:Þ�çÝÜ�ã�Ù*å�Ø�çaûÝÙvç$óÝã/.3é�Û$0CÚkçbè�è�Ù*ì çbÜ ãêßäæäÛzÜ"1�ßäØîçbß
Ú�Ø�Ù*Ú�öwå�é�Ù*ß}Ù*æäåQæ'Ù3é�ÛÝß}Ù*èêõ çÝÜ�ì>çÝå'åäãêózÜ�åQß}Û2Ù3çÝÚ�ØüÚ3á�åpß}Ûzé�Ù3æ�ßäØ�Ù�çÝÞ�ÞUæäÛzÞ�æ'ã�çbßäÙ ð ãêè�èHë
2WçÝÚ�Ø<ãêÜ�Þ�áUß30âÚ3á�åpß}Ûzé�Ù3æ�Ûzæ�çÝÚ*Ú3Ûzá�Ü�ß:Üwá�é ð Ù3æ41 ã�å�çÝå'åäãêózÜ�Ù3ìúçÝÜüÛzáUßäÞ�áUß50JçÝé�Ûzá�Ü�ß
Ûaô�Ù3ì61 ÙkçÝÚ�Øúé:ÛÝÜwßäØ�ï�çÝÜ�ì>ô,Ù	ÚkçbÜüæ'Ù3ó�çbæäì>ß}Ø�ãêå"çÝåäå'ã�ózÜ�é�Ù3Ü�ß�çÝå�ç¾àâá�Ü�Ú�ß}ãêÛzÜüô�ãqß}Ø
ì�ÛÝé�çÝãêÜ¾ß}Ø�Ù�åäÙ�ß.ÛÝà,Ú*á�å'ßäÛzé�Ù3æäå70CÛÝæ�ß}Ø�Ù*ã�æ.çÝÚ3Ú*Ûzá�Ü�ß.Üwá�é ð Ù3æäå81.çbÜ�ì\ßäØ�Ù"æ}çÝÜUózÙ ß}Ø�Ù
å'Ù*ß�ÛÝà.çÝé�Ûzá�Ü�ßäå±Ûaô,Ù*ì�ë90;:�àOÚ3ÛzáUæäåäÙbï�Ù3çÝÚ�Ø ð ã�èêè�ãêÜ�ó�Þ�æäÛLì�á�Ú*Ù3å�ç Ü�Ù�ô àâáUÜ�Ú*ßäã�ÛzÜ�ë<1
�mÜ�ßäØ�Ù	ã�è�èêá�å'ßäæ}çbßäã�ÛzÜ ð Ù3èêÛaô ß}Ø�Ù$ì�Ûzé:çÝã�Ü>ãêå:å'Ù*ß±ÛbàÂÚ3á�åpß}Ûzé�Ù3æ'å3ï�å'Ø�Ûaô�Ü ð õúØUÛzá�åäÙ
Üwá�é ð Ù3æ*ï�çÝÜUì¾ß}Ø�Ù�æ}çÝÜ�óÝÙ�Ú3ÛÝÜ�åäãêå'ß}å�ÛÝàTß}ØUÙ çÝé�Ûzá�Ü�ß}å�ÛÝàTß}ØUÙ3ã�æ�Ù3èêÙ3Ú*ßäæäãêÚ ð ãêè�èêå3ë�0>=�ÛÝß}Ù
ßäØîçbß�ßmô,Û�Ú3áUå'ß}ÛÝé:Ù*æäå�çÝæäÙOÚ�ØîçbæäózÙ*ì	ßäØ�ÙOå}çÝé�Ù.çÝé:ÛÝá�Ü�ß@? ß}Ø�ãêå�ÚkçÝÜ	ØîçÝÞ�ÞøÙ3ÜGëA1
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×�Ø�Ù�Ù3èêÙ3Ú*ßäæäãêÚ±Ú3Ûzé�ÞîçÝÜ�õ ÚkçÝÜ>öÝÙ*Ù3ÞúæäÙ3Ú*ÛzæäìUå�Ûbà�ßäØ�ã�å�åäÛzæpß�çÝåQß�ç ð è�Ù3åC0âÙ3ãqß}Ø�Ù*æQã�Ü
ç:Ú*Ûzé�Þ�áUß}Ù*æ�Ûzæ�ÛzÜ�Þ�çÝÞ)Ù*æ41�ô�ãêß}Ø¾ç:Ú3ÛÝè�á�é�Ü$àâÛzæ�çÝÚ*Ú3Ûzá�Ü�ßÂÜwá�é ð Ù*æäå�çbÜ�ì2ç�Ú*Ûzè�á�é�Ü
àâÛzæ�ß}ØUÙ�Ú3áUæäæäÙ*Ü�ß ð ãêè�èHëED�Ü�õ	åäáUÚ�Ø¾ß�ç ð èêÙOÚkçÝÜ ð Ù.æäÙ*ó�çÝæäìUÙ3ì2çÝå�ç�àâáUÜ�Ú*ßäã�ÛzÜ�ïîô�ãqß}Ø�ß}Ø�Ù
çÝå'åäã�óÝÜ�é:Ù*Ü�ß�ßäÛ�Ù3çÝÚ�Ø±çÝÚ*Ú3ÛzáUÜwß,Üwá�é ð Ù3æ�çÝÜ±çÝé�Ûzá�Ü�ß�ì�á�ÙbëE�$Ûzæ'Ù�ózÙ*Ü�Ù3æäçÝè�èqõzïzô�Ù�é:çkõ
çÝå'åäã�óÝÜ�ßäÛ�çÝÜ�õ�ÜLáUé ð Ù*æ�çÝÜ�ÛÝßäØ�Ù3æ�Üwá�é ð Ù3æ�Ûzæ�ßäÛ�çbÜwõ±Ù3Ü�ß}æpõ	çÝÜ�ÛÝßäØ�Ù3æ�Ù*ÜwßäãêßmõÝë
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ÛÝà�ì�Ù3å'Ú3æäã ð ã�ÜUó�ç"àâá�Ü�Ú*ßäã�ÛzÜGï�ß}Ø�Ù.ì�Ûzé:çÝã�Ü�ãêå�ßäØ�Ù.åäÙ*ß�ÛÝà�í�æäå'ß�Ù3èêÙ3é�Ù3Ü�ß}å�ã�Ü�ß}ØUÙ�Þîçbã�æäå*ï
çÝÜ�ì�ß}ØUÙ.æäçÝÜ�ózÙÂãêå�ß}Ø�ÙOå'Ù*ß�ÛÝàTå'Ù3Ú*ÛzÜ�ì	Ù3è�Ù*é:Ù*Ü�ß}å3ë
×�Ø�Ù ð ã�èêè�ãêÜ�ó�ãêÜ±ß}Ø�ãêå�Ù�ýUçÝé�Þ�è�Ù�ÚkçÝÜ ð ÙÂæäÙ3ÞUæäÙ3å'Ù3Ü�ß}Ù*ì ð õ±ßäØ�Ù B ùmæ'Ûaôdß}ç ð è�Ù ð Ù*è�ÛaôG�
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×�Ø�ÙQàCçÝÚ�ß�ß}Ø�çbß�Ü�ÛvãêÜ�Þ�áUß�ã�å�èêã�Ü�öbÙ3ì¾ô�ãqß}Ø¾é�ÛzæäÙ�ß}ØîçÝÜ2ÛÝÜ�ÙQÛzáUßäÞ�áUßÂé�ÙkçbÜ�å�ß}Ø�çbßÂÜ�Û
çÝÚ*Ú3Ûzá�Ü�ß�ã�å�Ú�Ø�çÝæäózÙ*ì$àâÛzæ�ßmô�Û�ì�ã��)Ù3æ'Ù3Ü�ß�çÝé:ÛÝá�Ü�ß}å3ë
���X�Y!$#Z%['F\ +^]þÙ,Ú*Ûzá�è�ìOß�çböÝÙ�ßäØ�Ù,ìUÛzé�çbã�ÜOÛÝà¥ç�àâá�Ü�Ú*ßäã�ÛzÜOß}Û ð Ù�ß}Ø�Ù�åäÙ�ßTÛÝà�å'ß}áUì�Ù3Ü�ß}å
ã�Ü>ç¾Þ�çÝæ'ßäã�Ú3áUè�çÝæ.Ú3è�çÝåäå'æäÛLÛzé 0Cçbß"ç2ÞîçÝæpß}ãêÚ3á�è�çÝæ.ßäã�é�ÙÝï@å'Û¾ß}Ø�Ù*æäÙ�_ å"Ü�Û2ì�Ûzá ð ß�ç ð ÛzáUß
ô�Ø�ÛY_ å�ã�Ü±ßäØ�ÙÂì�Ûzé:çÝãêÜ61�çÝÜUì±ß}Ø�ÙÂæ'á�è�Ù�ßäÛ"çÝåäå'ã�ózÜ±ßäÛ ÙkçÝÚ�Ø	ÞøÙ3æäå'ÛzÜvß}Ø�ÙÂé�ÛzÜ�ß}ØvÛbà÷ØUã�å
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Ûzæ,Ø�Ù3æ ð ã�æ'ßäØ�ë@×�Ø�ãêå�ã�å,ç�àâá�Ü�Ú*ßäã�ÛzÜGë`�Xß�ã�å,çQÚ3è�Ù3çÝæ,æ'á�è�Ù�ß}Øîçbß�çÝåäå'ã�ózÜ�å�ß}Û ÙkçbÚ�Ø	ÞøÙ3æ'åäÛzÜ
Ù~ý�çbÚ*ß}èqõ�ÛÝÜ�ÙQé�ÛzÜ�ß}Ø�ë�×�ØUÙQæ}çÝÜUózÙQã�å�ß}ØUÙQåäÙ�ßOÛÝà@é�ÛzÜ�ß}Ø�å�ßäØîçbß�ÛñÚ*Ú3á�æÂçbå ð ã�æpß}Ø�ì�çaõLå
ÛÝàòß}ØUÛzåäÙ.å'ßäá�ì�Ù3Ü�ßäåa0âé�çkõ ð Ù.çÝèêèGé�ÛzÜ�ß}Ø�å*ïîé�çkõ ð Ù.ÜUÛÝßb1~ë
��� �"!$#&%('Lc +dD�Ü�õ.ô,Ù*è�ètùmì�Ù�íîÜ�Ù3ì�åäÙ*ßTÛÝà¥Þ)Ù*ÛzÞ�èêÙ�Ú*Ûzá�è�ì ð Ù�ß}Ø�Ù�ìUÛzé�çbã�ÜOàâÛzæ�ç�ûÝçbæäã�Ù�ßmõ
ÛÝà,àâá�Ü�Ú*ßäã�ÛzÜUå3ëCeîÛzæOÙ�ýUçÝé�Þ�è�Ùbï÷ô�Ù�Ú3ÛÝá�è�ì çÝåäå'ã�ózÜ\ß}Û�Ù3çÝÚ�Ø ÞøÙ3æ'åäÛzÜ Ù*Ü�æäÛÝè�è�Ù*ì çbßOßäØ�ã�å
ãêÜ�å'ßäãêß}áñß}ã�ÛÝÜÂØ�ã�åZÛzæZØUÙ3æeåäÛLÚ3ã�çÝèzåäÙ*Ú3á�æ'ãêßmõÂÜwá�é ð Ù*æ3ë^2WçÝÚ�Ø.ÞøÙ3æäå'ÛzÜ.ØîçÝåòç�åäÛLÚ3ã�çbèzåäÙ*Ú3á�æ'ãêßmõ
Üwá�é ð Ù3æ*ïòçÝÜ�ì�ÛzÜ�èqõ�ÛzÜUÙÝïZåäÛvßäØ�Ù æäá�èêÙ ózãêûÝÙ3åOç�àâá�ÜUÚ*ß}ãêÛzÜ�ëa:Âæ*ï�ô,Ù"Ú*Ûzá�è�ì�çbåäåäãêózÜ¾ß}Û
Ù3çÝÚ�Ø�ÞøÙ3æ'åäÛzÜ	Ø�ã�å8fbØ�Ù*æ�Ú*á�æäæ'Ù3Ü�ß�çÝózÙbë
��� �"!$#&%('-gh+i�XàZô�ÙOçÝåäå'ã�ózÜ:ß}ÛQÙ3çÝÚ�Ø�Þ)Ù*æäåäÛÝÜvÙ3Ü�æ'Ûzè�èêÙ3ì±ç�ß,ß}ØUÙ�ã�Ü�åpß}ãqß}áUßäã�ÛzÜ�ß}Ø�Ù�ßäã�é�Ù
Ø�ÙvÛÝæQåäØ�ÙvóÝÙ*ß}åQßäÛ2åäÚ�Ø�ÛLÛzè�ÛÝÜ ×÷á�Ù*åäìîçkõLå3ï�ô,Ù�ì�Û2ÜUÛÝß ØîçkûzÙ	ç�àâá�ÜUÚ*ß}ãêÛzÜ�ï ð Ù3Ú3çÝá�åäÙ
ßäØ�Ù�æäá�èêÙ2ì�ÛñÙ*åäÜ _ ß	ózãêûÝÙ�ç Ú3è�Ù3çÝæpùXÚ3áUßvçÝÜ�å'ô�Ù3æ*ë9,ñÛzé�Ù2Þ)Ù*ÛzÞ�è�Ù2ìUÛzÜ _ ß�Ú3Ûzé�Ù2ã�Ü ÛzÜ
×òá�Ù3å'ìîçkõLå3ï.çÝÜ�ìEé�Ûzå'ß±ô�ØUÛüìUÛ>ô�Ûzá�èêìEÚ3Ûzé�Ù�çbß�åäÛÝé:Ù�ô�Øîçbß�ì�ãj�GÙ*æäÙ3Ü�ßvßäã�é�Ù3å±ÛzÜ
ì�ãj�GÙ*æäÙ*Üwß�×òá�Ù3å'ìîçkõLå3ëk,ñÛÂô,Ù�ì�ÛzÜl_ ßWØîçkûÝÙ�çÝÜ"Ûzáñß}Þ�áUß@àâÛÝæ@Ù*ûzÙ*æ'õ"ãêÜ�Þ�áUß3ïwçÝÜ�ì"àâÛzæTåäÛÝé:Ù
ãêÜ�Þ�áUßäåL0Cé�Ûzå'ß�ÛzæÂçÝèêèòßäØîçbß�ØîçkûzÙ"ÛzáUßäÞ�áUß}å*ï�Þ�æ'Û ð ç ð èqõm1�ï)ßäØ�Ù ÛzáUßäÞ�áUßÂãêå�Ü�ÛbßÂá�Ü�ã�nLáUÙÝë
2@ãêßäØ�Ù3æ�Þ�æ'Û ð èêÙ3é é�ÙkçbÜ�å�ß}Ø�ÙOæäáUè�ÙÂì�ÛLÙ3å'Ü _ ß�ózãqûzÙ.çQàâá�Ü�Ú�ß}ã�ÛÝÜ�ë
��� �"!$#&%('*o +pD�Ü�õ ß�ç ð è�Ù�è�ãêöÝÙvß}Ø�Ù	ÛzÜ�Ù�ãêÜüßäØ�Ù$ÞUæäÙ*ûLãêÛzá�å�Ù�ýUçÝé�Þ�è�Ù�é:çaõ ózãêûÝÙ$ç
àâá�ÜUÚ*ß}ãêÛzÜq0JçbåÂè�ÛzÜ�ó±çÝå�Ü�Û�ã�ÜUÞ�áUßÂãêå�è�ãêÜ�öÝÙ*ì¾ô�ãêßäØ2é:Ûzæ'Ù�ß}Ø�çÝÜ2ÛzÜ�Ù Ûzáñß}Þ�áUß41�ër�mÜ2ß}Ø�Ù
àâÛzèêè�Ûaô�ã�ÜUó�ß�ç ð è�Ù
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ßäØ�Ù.ßäÛzÞ	æäÛaô ã�å�áUÜ�ì�Ù3æ'å'ßäÛñÛLì$ßäÛ:ózãqûzÙÂß}ØUÙ�ãêÜ�Þ�áUß�çÝÜUì$ß}ØUÙ ð ÛÝß'ß}Ûzé æ'Ûaô ß}Û�ózãêûÝÙÂß}Ø�Ù
Ûzáñß}Þ�áUß3ëT×�Ø�Ù�ß�ç ð è�Ù�Ú3ÛÝá�è�ì ð Ù�ô�æ'ãêßäßäÙ3Ü"ûzÙ*æ'ß}ãêÚkçÝèêèêõÝïÝô�ãêßäØ:ãêÜ�Þ�áUßäå�ãêÜ ß}Ø�Ù�è�Ù�à ßWÚ3Ûzèêá�é�Ü�ï
çÝÜUì:Ûzáñß}Þ�áUßäå@ã�Ü ß}ØUÙ�æ'ã�ózØ�ß@Ú*Ûzè�áUé:Ü�ëò×�Ø�Ù�àâá�Ü�Ú�ß}ã�ÛÝÜ æäÙ3ÞUæäÙ3å'Ù3Ü�ß}Ù*ì±ã�ÜQßäØ�Ù�ß�ç ð è�Ù�Ú3ÛÝá�è�ì
çÝèêåäÛ ð Ù.ô�æäãêß'ß}Ù*Ü¾çÝå�ç:åäÙ�ß�ÛÝàTÛzæäì�Ù*æäÙ*ì2ÞîçÝã�æ'å3ë�v�åäã�ÜUó:ß}ØUÙ�á�å'áîçÝè�Ú*á�æäèqõ ð æ}çbÚ�öÝÙ*ßäå�àâÛzæ
å'Ù*ß}å*ïîô,Ù.æäÙ�ô�æäãêßäÙ�ß}Ø�ÙÂàâá�ÜUÚ*ß}ãêÛzÜ�ì�Ù*í�Ü�Ù3ì$ã�Üvß}Ø�ÙÂß}ç ð è�ÙOçbå
w 0 ³Tx4M 1 x 0 B x8O 1 x 0 Omx8W 1 x 0 Wmxk³NM 1 x 0 PyxzW 1 x 0 tmx8M 1b{wë
��� �"!$#&%('V| +�×�Ø�ÙOæäá�èêÙ�ô�Ø�ã�Ú�Ø	çÝå'åäãêózÜ�å�ß}Û"Ù�ûzÙ3æpõvæäÙ3çÝè�Üwá�é ð Ù3æ�ãqß}å�å�nLá�çÝæäÙOózãqûzÙ3å�ç
àâá�ÜUÚ*ß}ãêÛzÜ�àâÛzæ�çÝÜ�õ�æäÙkçbèZÜLáUé ð Ù*æ�ìUÛzé�çbã�Ü�ë^]þÙ�é:çkõvÚ�Ø�ÛLÛzåäÙOàâÛzæ�ì�Ûzé:çÝãêÜ±ß}Ø�Ù.åäÙ�ß�ÛÝà
çÝèêèUæ'ÙkçÝè�Üwá�é ð Ù*æäå3ë`�Xàøô�Ù�ß}çÝöÝÙ�ßäØ�Ù�ì�Ûzé:çÝã�Ü�ß}Û ð Ù�çbè�èUæ'ÙkçÝèUÜLáUé ð Ù*æäå@ß}ØUÙ3Ü"ß}Ø�Ù�æäçÝÜ�ózÙ
ãêåTß}Ø�Ù�å'Ù*ßWÛÝà)çÝèêèUÜ�ÛzÜLùmÜ�Ù*ó�çbß}ãqûzÙ�æ'ÙkçÝèñÜLáUé ð Ù*æäå*ë�0	}�Ûzá Ü�Ù�ûzÙ*æ�ózÙ�ßWçÂÜ�Ù3ózçbß}ãqûzÙ�Üwá�é ð Ù3æ
àâÛzæ�çbÜ$çbÜ�å'ô�Ù3æ�ô�Ø�Ù3Ü�õzÛÝá$å�nLá�çÝæäÙ�ç æäÙkçbè�Üwá�é ð Ù3æ3ë<1F�Xà÷ô�Ù.ß}çÝöÝÙÂßäØ�ÙÂì�Ûzé:çÝã�Ü±ßäÛ ð Ù
ßäØ�ÙOåäÙ*ß w ³Tx B x4O {wïñßäØ�ÙOæ}çÝÜUózÙÂã�å w ³TxzWYx4S {wë
��� �"!$#&%('�~�+ ×�Ø�Ù$æäá�èêÙ u�� B s3� O óÝãêûzÙ*å±ç�àâá�Ü�Ú*ßäã�ÛzÜüô�ãêßäØúì�ÛÝé�çÝãêÜ�çbè�è�æäÙ3çÝè
Üwá�é ð Ù3æ'å3ë�eîÛzæ�Ù3çÝÚ�Ø s ô�Ù.Ú�Ø�ÛñÛÝåäÙÝï¥ß}ØUã�å�æäá�èêÙ.çÝåäå'ã�ózÜ�å�ç ûbçÝè�á�ÙOÛÝà u ëkeîÛzæ�Ù�ýUçÝé�Þ�è�Ùbïãqà s�� W ïLßäØ�ã�å�æäáUè�Ù�çÝåäå'ã�ózÜ�å�ãêß,ç.ûbçÝèêá�Ù B@� W � O � ³z³ ë^�Xà�ô�Ù�ß}çÝöÝÙ�çÝè�è¥æäÙ3çÝè¥Üwá�é ð Ù3æäå
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àâÛzæWß}Ø�Ù�ì�Ûzé:çÝãêÜ�ï�ß}Ø�Ù*Ü�ß}Ø�Ù�æ}çbÜ�ózÙ�ãêå,çbè�åäÛ�çÝèêèîæäÙkçbè)Üwá�é ð Ù3æ'å3ë�0[�Xà�ô,Ù�Ú�Ø�ÛñÛÝåäÙ�ßäÛ�ß}çÝöÝÙ
ç åäé:çÝè�èêÙ3æ�ìUÛzé�çbã�Ü�ïLß}Ø�ÙOæ}çbÜ�ózÙ�ô�ã�èêèGÚ�ØîçbÜ�ózÙ�çÝÚ3Ú*Ûzæäì�ãêÜ�ózèqõzë<1
���X�Y!$#Z%['V�X+@�Xà÷ô�ÙOá�åäÙOß}Ø�ÙÂæ'á�è�Ù�ßäØîçbß�çÝå'åäãêózÜ�å�ß}Û"Ù3çÝÚ�Ø$Üwá�é ð Ù*æ�ãqß}å�å�nwáîçÝæäÙOæ'ÛñÛÝß3ï
ô�ÙÂÚkçÝÜ _ ß�çÝÞ�ÞUèêõ:ãêß�ßäÛ"çÝè�èøæäÙ3çÝè�Üwá�é ð Ù3æ'å3ï ð Ù3Ú3çÝá�åäÙOÜ�Ûbß�Ù*ûÝÙ3æ'õ�Üwá�é ð Ù*æ�ØîçÝå�çC0Cæ'ÙkçÝè�1
åznwáîçbæäÙ.æäÛLÛÝß��LÛÝÜ�èêõ:Ü�ÛzÜñùXÜ�Ù3ózçbß}ãqûzÙÂÜwá�é ð Ù3æ'å�ì�ÛUëE,ñÛ:ãqàeô,ÙOô�çbÜwßäÙ3ì	ß}Û"á�åäÙOß}ØUÙ.æ'á�è�Ùbï
ô�ÙOô�Ûzá�èêì$Ø�çaûÝÙ.ßäÛ"á�åäÙ�ç ì�Ûzé:çÝã�Ü±ßäØîçbß�Ú3ÛÝÜwß}çÝã�ÜUå�ÜUÛ�ÜUÙ3ó�çbßäãêûÝÙ.Üwá�é ð Ù*æäå3ë
���X�Y!$#Z%['��X+�D óÝæ}çÝÞ�Ø ÚkçÝÜ ózãqûzÙvç	àâá�Ü�Ú*ßäã�ÛzÜGë2×�Ø�Ù±àâÛzè�èêÛaô�ã�Ü�ó	ózæ}çbÞ�Ø ì�Ù�íîÜ�Ù3å�ç
àâá�Ü�Ú�ß}ãêÛzÜvàâÛzæ�ç ì�Ûzé:çÝã�ÜvÛÝà t ûbçÝè�á�Ù*å3ë
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×�Ø�Ù�Ú3ÛLÛzæäì�ãêÜîçbßäÙ3å�ÛÝàWÙkçÝÚ�Ø�Þ)ÛzãêÜ�ß�ózãqûzÙ�çÝÜ¾Ûzæ'ì�Ù3æ'Ù3ì¾Þ�çÝã�æ*ë�×�Ø�Ù�àâá�Ü�Ú�ß}ãêÛzÜ�ãêå�Ú*ÛzÜ�åäãêìñù
Ù3æ'Ù3ì�ßäÛ±çÝå'åäãêózÜ	ßäÛ�Ù3çÝÚ�Ø s ùmÚ*ÛñÛÝæäì�ãêÜîçbß}ÙOÛÝà�ß}Ø�Ù.Þ�è�Ûbßäß}Ù*ì�ÞøÛzã�Ü�ßäå�ßäØ�Ù.ûbçÝèêá�Ù.ÛÝà�ßäØ�Ù u ùÚ3ÛLÛzæ'ì�ã�Üîç�ß}ÙÝë&eîÛzæ�Ù~ýUçÝé:ÞUè�ÙÝïÝè�ÛLÛzöwã�Ü�ó�çbßTÞøÛzã�Ü�ß µ ô,Ù�å'Ù3Ù�ß}Ø�çbßTß}ØUã�å÷àâáUÜ�Ú*ßäã�ÛzÜ çbåäåäãêózÜ�å
ß}Û ³ 0 s ùXÚ3ÛLÛzæäì�ãêÜîçbßäÙN1÷ß}ØUÙ�ûbçÝèêá�Ù M 0 u ùmÚ3ÛLÛzæ'ì�ã�Üîç�ß}ÙN1~ï�çÝÜ�ì�è�ÛLÛzöwã�ÜUóÂçbß�Þ)ÛÝã�Ü�ß ¶ ô�Ù�åäÙ3Ùß}Ø�çbß�ãqß�çÝåäå'ã�ózÜ�å�ß}Û B ßäØ�Ù�ûbçÝèêá�Ù O ë�×�Ø�Ù�àâáUÜ�Ú*ßäã�ÛzÜ$ì�Ù*íîÜUÙ3ì ð õ�ß}Ø�ãêå�óÝæ}çÝÞ�Ø$ã�å�çÝÚ*ßäáñù
çÝèêèêõ"ß}Ø�ÙOåäçÝé:Ù�àâáUÜ�Ú*ßäã�ÛzÜvì�Ù�íîÜ�Ù*ì ð õ±ßäØ�ÙÂß�ç ð èêÙ�ã�Ü�2�ýUçÝé�Þ�è�Ù P B ëE�Xß�Ú*Ûzá�èêì�çÝè�å'Û ð Ù
Ù�ýñÞ�æ'Ù3å'åäÙ3ì�çbå�ç�åäÙ*ß�ÛÝàTÛÝæäì�Ù*æäÙ3ì$ÞîçÝãêæäå�� w 0 ³Tx8M 1 x 0 B x4O 1 x 0 Oyx8W 1 x 0 WYxk³¸M 1 x 0 tmx4M 1 x 0 P¹x8W 14{wë

���X�Y!$#Z%['�)¹ºX+kD ózæäçÝÞ�Ø Ú3çÝÜ�çÝè�å'ÛÂózãêûÝÙ�ç�àâá�Ü�Ú*ßäã�ÛzÜ ìUÙ*íîÜ�Ù*ì�ç�ßWçÝÜ"ã�ÜUí�Ü�ãêßäÙ,Üwá�é ð Ù3æ
ÛÝàZÞøÛzãêÜwßäå3ëd,Lá�Þ�ÞøÛzåäÙÂçOàâá�Ü�Ú�ß}ã�ÛÝÜ u ã�å�ì�Ù*í�Ü�Ù3ì ð õ�ß}Ø�Ù�ózæ}çÝÞUØ ð Ù3è�ÛaôG»��(�(����ïñãqß,çbåäåäãêózÜ�åß}Û"Ù3çÝÚ�Ø�ÜLáUé ð Ù*æ�ÛzÜvß}Ø�Ù s ùmç�ýñã�å�ß}ØUÙ u ùXÚ3ÛLÛzæäì�ãêÜîçbßäÙ�ÛÝàòß}Ø�ÙÂÞøÛzãêÜwß�ì�ã�æ'Ù3Ú*ßäèêõ±ç ð ÛaûÝÙ.ãqßÛzÜvß}ØUÙ�Ú*á�æ'ûÝÙÝëke¥ÛÝæ�Ù�ýUçÝé�Þ�è�Ùbï�ãêà s ãêå M ï�ß}Ø�Ù*Ü u ã�å ³ B ï¥çbÜ�ì$ãqà s ã�å¨¼ B ß}Ø�Ù*Ü u ãêå t ë×�Ø�ÙQìUÛzé�çbã�Ü�ãêå�ßäØ�ÙQã�Ü�ßäÙ3æ'ûbçÝèeàâæäÛÝé s½� ¼ By¾ OTR ß}Û s¿� O ¾ tU³ ãêÜ�ô�Ø�ã�Ú�Ø¾ßäØ�ÙQózæäçÝÞ�Ø
ã�å�ûLãêåäã ð è�Ù�»ñÛÝß}ØUÙ3æ�Üwá�é ð Ù3æäå�çÝæ'Ù3Ü _ ß�çÝåäå'ã�ózÜUÙ3ì u ûbçÝè�á�Ù*å3ë
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Á 0 s 1

s
×�Ø�Ù3æ'Ù�ã�å@ç�èêã�é�ãêßZßäÛ�ß}Ø�Ù�çÝÚ*Ú3á�æäçÝÚ*õ�õzÛzá"Ú3çÝÜ ózÙ*ß@ô�ãqß}Ø ç�óÝæ}çÝÞ�ØGëZ�mÜ"Ú3ÛzÜUå'ß}æ'á�Ú*ßäã�Ü�ó

ßäØ�ã�å�ózæ}çÝÞUØ�ïñßäØ�Ù�çÝáñß}Ø�Ûzæ'å�á�å'Ù3ì�çÝÜvçbè�ózÙ ð æ}çÝãêÚ�àâÛzæäéQáUè�çUïwåäÛ�ÚkçÝÜvåäçaõ�ô�ãêßäØvçÝå'åäá�æäçÝÜ�Ú3Ù
ô�Øîç�ß�ßäØ�Ù�çÝÜ�å'ô�Ù3æ'å�çÝæ'ÙÝë^�XàøõzÛÝáGÂ'á�åpß�æ'ÙkçÝì"ß}ØUÙ�æ'Ù3åäáUèêß@àâæäÛÝé ß}Ø�Ù�ózæäçÝÞ�Ø"ô�ãêßäØ�ÛzáUß@ßäØ�ã�å
çÝìñûÝçbÜwß}çÝózÙbïñõzÛÝá±Ü�Ù3Ù*ì±ß}Û ð Ù�çaô,çÝæ'Ù�ß}Øîç�ß,õzÛÝá±é�çkõ�Ü�ÛÝß�ózÙ�ß�ÞøÙ3æ'àâÙ*Ú*ß�çÝÚ3Ú*á�æ}çÝÚ�õzëEeîÛzæ
Ù~ý�çbé:Þ�èêÙÝïwõzÛzávÚ*Ûzá�èêì�Ü _ ß�æäÙ3çÝè�èqõ ð Ù�åäá�æ'Ù�àâæäÛÝé ßäØ�ã�å�ózæ}çbÞ�Ø:ßäØîçbß,ô�ØUÙ3Ü sC� ¼ B ßäØîçbß
u ã�åTÙ~ý�çbÚ*ß}èqõQÙ�nLá�çÝè�ß}Û t »wé:çkõ ð Ù u Ù�nwáîçÝèêå t ¾ Mñ³ ï�ÛzæTå'Ûzé:Ù,ÛÝß}Ø�Ù*æ@Üwá�é ð Ù3æ@Ú3èêÛzåäÙ�ßäÛ t ë
�,áñß�õÝÛzá�ÚkçÝÜ�ózÙ*ß�ózÛLÛLì"çÝÞ�Þ�æ'Ûaýñãêé�çbßäÙ�çÝÜ�åpô,Ù*æäåWß}Ø�ãêåTô�çkõzëE,LÛzé:Ù�ß}ãêé:Ù*åTã�ÜUàâÛÝæäé:çbß}ãêÛzÜ
ãêå�ózãêûÝÙ3Ü	ÛzÜ�èêõ�ózæ}çbÞ�Ø�ã�Ú3çÝè�èqõzïñçÝÜ�ì�ß}Øîç�ß¸_ å�ßäØ�Ù ð Ù*å'ß�õzÛÝá�ÚkçbÜ	ìUÛ�ë

�mÜ�Þ�æ'Ù3Ú3çÝè�Ú*á�è�á�åòß}Ø�ÙWàâá�Ü�Ú�ß}ãêÛzÜ�å÷ô�Ù�ô�Ûzæ'öOô�ãqß}Ø�çÝè�é�Ûzå'ß÷çÝèêè�ØîçkûzÙ�àâÛzæòßäØ�Ù3ãêæ÷ìUÛzé�çbã�Ü
çÝèêèGß}ØUÙ.æ'ÙkçÝèZÜwá�é ð Ù*æäå�Ûzæ�åäÛÝé:ÙOåäá ð åäÙ�ß�ÛÝàòß}ØUÙ.æ'ÙkçÝèZÜwá�é ð Ù*æäå3ë

ÃvÎ~Ã Ä	Å2Æ2Ç ¶@È3É Æ µQÖÄÃ É"¶�µ�¶TÈ3É Æ
�Xß÷ã�åeÛÝà ßäÙ3Ü.Ú3ÛzÜ�ûzÙ*Ü�ã�Ù*Ü�ßTß}Û�ózãêûÝÙ@àâá�Ü�Ú*ßäã�ÛzÜUå÷Üîçbé:Ù*å÷çbÜ�ì�ßäÛ�á�å'Ù�ßäØ�Ù�ÜîçÝé�Ù3åòã�ÜÂô,ÛÝæäöwã�Ü�ó
ô�ãqß}Ø2ß}Ø�Ù*é$ë�×�Ø�ã�åOã�åÂìUÛzÜ�ÙQô�ãêßäØ-ÅbÆy�lÇ¦È(�;���É��Ê^�l��È;��È>�;���îëFeîÛzæ�Ù�ýUçÝé�Þ�è�ÙbïZã�Ü�åpß}ÙkçbìþÛÝà
ô�æ'ãêß}ãêÜ�ó

uF� B sF� O
ô�Ù�Ú3çÝÜ�ô�æäãêßäÙÝï�áUåäã�ÜUó"àâáUÜ�Ú*ßäã�ÛzÜîçbè�Ü�ÛÝß}çbß}ãêÛzÜ�ï

Á 0 s 1 � B sa� O ¾
×�Ø�ãêå�ã�å�æäÙ3çÝì�Ë Á ÛÝà s Ù�nwáîçÝèêå B sF� O ëÍÌ

eîá�Ü�Ú*ßäã�ÛzÜ�çÝè÷ÜUÛÝß�çbßäã�ÛzÜ2óÝãêûzÙ*åOç±Ú3ÛzÜ�ûÝÙ3Ü�ãêÙ3Ü�ßOô�çkõ2ÛÝà�ì�Ù*åäÚ3æ'ã ð ãêÜ�ó±ß}ØUÙ ÛzáUß}ÞUáUßÂàâÛzæ
ç"ÞîçÝæpß}ã�Ú*á�è�çbæ,ã�ÜUÞ�áUßkëd�mÜvß}ØUã�å�Ù�ýUçÝé�Þ�è�Ùbï�ãêàeßäØ�ÙOã�Ü�Þ�áñß�ã�å3ïîåäçkõzï W ïUô�ÙOô�æäãêßäÙ

Á 0 W 1 � B 0 W 1 � O
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çÝÜ�ìGïîì�Ûzã�ÜUóQß}Ø�Ù.çÝæ'ãêß}ØUé:Ù�ß}ã�ÚbïUózÙ�ß
Á 0 W 1 � ³z³ ¾

×�Ø�ã�å�ÜUÛÝß�çbßäã�ÛzÜ:ã�å�åpß�çÝÜUìîçÝæäìGïîçÝÜ�ìvÙ3çÝå'õ±ßäÛ á�åäÙbï ð áUß�ßäØ�Ù3æ'ÙÂã�å,ç�ß}Ù3ÜUì�Ù3Ü�Ú�õ±ô�Ø�Ù*Ü
õzÛÝá>í�æäå'ß�å'Ù3Ù�ãêßQßäÛ2ß}Ø�ãêÜ�öþÛbà�éQáUèêß}ãêÞ�è�ãêÚkçbßäã�ÛzÜGï÷å'Û ð ÙvåäáUæäÙvõzÛzá>á�ÜUì�Ù3æ'å'ß�çbÜ�ìúßäØîçbß
Ø�Ù*æäÙÝï�àâÛÝæ�Ù�ýUçÝé�Þ�è�Ùbï Á ãêå�Ü�ÛÝß ð Ù3ãêÜ�ó"éQá�èêßäã�Þ�èêã�Ù*ì ð õ W ë

eîá�Ü�Ú*ßäã�ÛzÜ�çÝè÷ÜUÛÝß�çbßäã�ÛzÜ¾çÝè�å'Û±ózãêûÝÙ3åÂá�å�ç�ô�çkõ¾Ûbà�ìUã�å'ßäã�Ü�óÝá�ã�å'Ø�ã�Ü�ó�çÝé�ÛzÜ�ó±æ'á�è�Ù*å�ãêà
ô�Ù�_ æäÙ�ô�ÛzæäöwãêÜ�ó±ô�ãêßäØ�é�ÛzæäÙ.ß}ØîçÝÜ�ÛzÜ�ÙÝë¨:�ßäØ�Ù3æ�è�Ù�ßäß}Ù*æäå�Ú3Ûzé�é:ÛÝÜ�èêõ�á�å'Ù3ì¾ßäÛ±ì�Ù3ÜUÛÝß}Ù
àâá�Ü�Ú�ß}ãêÛzÜ�å�çbæäÙ�Î$çÝÜUì½Ï�ë�] Ù�á�åäá�çÝè�èqõ$áUåäÙ�ßäØ�ÙQè�Ù�ßäßäÙ3æ s ßäÛ±ì�Ù*Ü�ÛÝß}Ù�ß}Ø�Ù�ã�Ü�Þ�áñß�ÛÝà�çàâá�Ü�Ú�ß}ãêÛzÜ�ï�çÝÜUì u ß}ÛOì�Ù*Ü�ÛÝßäÙ�ß}Ø�Ù�Ûzáñß}Þ�áUß3ë`:�ß}ØUÙ3æ@è�Ù�ßäßäÙ3æäå@Ú3çÝÜ ð Ù,á�åäÙ*ì »LàâÛÝæTÙ�ýUçÝé�Þ�è�Ùbï
Ð ãêå�Ú3Ûzé�é�ÛzÜ�èêõ�á�å'Ù3ì$ã�Ü�åpß}Ùkçbì$ÛÝà s ãqàeß}Ø�ÙOã�ÜUÞ�áUß�ã�å�ßäã�é�ÙÝë

ÃvÎ4Ñ Ò µ�Ó Ê É ÌÕÔ Á@À Ê À Æ ¶@È Æ5Ö Ä	Å2Æ2Ç ¶@È*É Æ2Ê

×ÙØdÚ¨Û¤ÜhÝ
�Xàòß}Ø�ÙÂàâá�Ü�Ú�ß}ãêÛzÜ Á ãêå�ózãêûÝÙ3Ü ð õvß}Ø�ÙÂß�ç ð è�Ù

s ³ B O W P t
u B ù O Þ ³ M ë RTP ß

ô�Ù�ØîçkûzÙ:ß}Øîçbß Á 0 ³ 1 � B ï Á 0 B 1 � ¼ O ï Á 0 O 1 � Þ ï Á 0 W 1 � ³ ï Á 0 P 1 � M ¾ RTP ï�çÝÜ�ì
Á 0 t 1 � ß ë
×�Ø�Ù�ìUÛzé�çbã�Ü2ÛÝà�ß}Ø�ãêåOàâáUÜ�Ú*ßäã�ÛzÜ\ã�åÂß}ØUÙ:å'Ù*ß�ÛÝà�Üwá�é ð Ù3æ'å�ãêÜ�ßäØ�Ù"íîæäåpß�æ'Û_ôOï�çÝÜ�ì

ß}ØUÙÂæ}çÝÜ�óÝÙ�ã�å,ßäØ�ÙÂåäÙ�ß�ÛÝàòÜwá�é ð Ù3æäå�ãêÜ�ß}Ø�ÙÂå'Ù3Ú*ÛzÜ�ì	æäÛaôOë®0>2TûzÙ*Ü$ãêÜ±ÚkçÝå'Ù3å�ô�Ø�Ù*æäÙÂõzÛzá
åäÙ*Ù ç�Þîç�ßäß}Ù*æäÜ�ïGçÝÜ�ì¾Ú*Ûzá�èêì�ô�æäãqß}ÙQçbÜ2çÝè�óÝÙ ð æäçÝã�ÚOæäáUè�ÙÝï ð Ù�çkô�çÝæ'Ù�ß}Ø�çbß�ãqàTõzÛzá�ì�Û±åäÛ
õzÛÝá çÝæ'Ù:Ú*æäÙkç�ß}ã�ÜUó�ç�Ü�Ù*ô àâáUÜ�Ú*ßäã�ÛzÜ\ãêà�õzÛzáþÚ�Ø�ÛñÛÝåäÙ"ß}Û�Ù~ýñÞîçÝÜ�ì ßäØ�Ù�ì�Ûzé:çÝã�Ü�ë�×�Ø�Ù
ÞîçÝæpß}ãêÚ3á�è�çÝæ�ì�Ûzé:çÝãêÜ±ã�å�ÞîçÝæpß�ÛÝàòß}Ø�ÙOì�Ù�íîÜ�ãêßäã�ÛzÜ�ÛÝàòß}ØUÙOàâáUÜ�Ú*ßäã�ÛzÜ�ë<1

D ß�ç ð è�Ù±ÛÝà�ßäØ�ã�åQå'Ûzæ'ß30CçÝÜ ã�ÜUÞ�áUßkï�çÝÜ ÛÝáUß}Þ�áñßb1QçÝÞ�ÞøÙkçbæäÙ3ì>ãêÜàI,ØîçÝÞUßäÙ3æ ³ çÝå"ç
å'ßäÙ3Þüã�Ü>Þ�èêÛÝßäßäã�Ü�ó2ç2ózæäçÝÞ�Ø>ÛÝà�ß}Ø�Ù�Ù�nLá�çbß}ãêÛzÜ u�� B sC� ³ ëá�mÜüÞ�æäÙ*ÚkçÝèêÚ3á�èêá�å åäáUÚ�Ø
ß�ç ð è�Ù*å�é�Ûzå'ß�ÛÝà ßäÙ3ÜvçÝÞUÞ)Ù3çÝæ�çÝå,çÝã�ìUå�ãêÜ�ózæäçÝÞ�Ø�ãêÜ�ó�ë�0(v�å'áîçÝè�èqõ ß}Ø�Ù�õ:çÝæäÙ�Þ�æäÛLì�á�Ú*Ù3ì ð õ
õzÛÝá�ÛzÜ�ç�å'Ø�Ù3Ù�ß�ÛÝà÷õzÛzá�æ�Ûaô�Ü�ÞîçbÞ)Ù*æ�æäçbß}Ø�Ù*æ�ßäØîçÝÜ	ã�Ü�ß}Ø�ÙOß}Ù~ýLßkï)çÝÜ�ì$çÝæäÙ.Þ�æäÛ ð ç ð èqõ
ûzÙ*æ'ßäã�Úkçbè)æäçbß}Ø�Ù*æ�ßäØîçÝÜ±Ø�ÛÝæäã/.*ÛzÜ�ß�çÝè�1�ë÷×�Ø�Ù*õ�çÝè�å'ÛQçÝæ'ã�å'Ù�ã�Ü:ìîçbß}ç�Ú3Ûzèêè�Ù*Ú*ß}ãêÛzÜ"Þ�æäÛLÚ3Ù*åäå'Ù3å3ï
çÝå�ô�Ø�Ù3Üvæ'Ù3Ú3ÛÝæäì�ãêÜ�ó�ßäØ�Ù�Ú3èêÛzåäãêÜ�ó.Þ�æäãêÚ3Ù�Ûbàeç�å'ßäÛñÚ�ö�ÙkçbÚ�ØvìîçkõzïUÛÝæ�öbÙ3Ù3ÞUã�Ü�óQßäæ}çÝÚ�ö�ÛÝàeç
ô,çÝè�öbÙ3æ�_ å�Þ)Ûzå'ãêßäã�ÛzÜQô�ãqß}Ø ß}Ø�Ù�ÞîçÝå'å}çÝóÝÙ�ÛbàGß}ãêé:Ùbë^,LÛzé:Ù�ß}ç ð è�Ù*å@ã�Ü"ß}Ø�Ù�Ù~ýUÙ*æäÚ*ã�åäÙ*å�å'Ø�Ûaô
ûbçÝæäã�çbß}ãêÛzÜ�åÂß}Ø�çbß�é:çkõ\é:Ù3çÝÜþßäØîçbß�ßäØ�Ù�ãêÜUàâÛzæ'é�çbßäã�ÛzÜ2æ'Ù3Ú*Ûzæäì�Ù*ì ì�ÛLÙ3å�ÜUÛÝß çÝÚ�ß}áîçbè�èêõ
ózãqûzÙ¾ç àâáUÜ�Ú*ßäã�ÛzÜ�ëâ�XàOåäÛzé�Ù3ÛzÜUÙ¾Ú3ÛzÜUå'ß}æ'á�Ú*ßäÙ3ìÕç ß�ç ð è�Ù	ô�ãêß}Ø�ÛzÜ�Ù¾ÛÝàÂßäØ�Ù¾ÛLì�ì�ãqß}ã�Ù*å
åäØUÛ_ô�Ü2ßäØ�Ù3æ'ÙQãêß�ô,ÛzáUè�ì2Þ�æ'Û ð ç ð èqõ	Ú3Ûzé�Ù�àâæäÛÝé ç ð åäÙ*Üwßpùmé�ã�Ü�ìUÙ3ì�Ü�Ù*åäå��Âç�é�ã�å'ß}çÝöÝÙ�ã�Ü



¢�£¥¤*¦T§h¨}©�ª>« ¬m­�®H¯_©'°±¤U§C²C¯_­ R

çÝæ'ãêßäØ�é:Ù�ß}ãêÚ±Ûzæ"ç�é:ãêåäæäÙ3çÝì�ãêÜ�ó2ÛÝà�ã�ÜUàâÛzæ'é�ç�ß}ã�ÛÝÜ�ëá�,áñß:ãqß"é:ãêózØ�ß Ú3ÛÝé:ÙvàâæäÛÝé åäÛÝé:Ù
é:çbß}ØUÙ3é:çbß}ãêÚkçÝèòÛzæ�æ'ÙkçÝètùXô�Ûzæäèêì¾ã�å'åäá�ÙQßäØîçbßÂé�ÙkçÝÜUå�ô,Ù�çÝæ'ÙQÜ�ÛÝßOæ'ÙkçÝèêèêõ	ózÛzãêÜ�ó�ßäÛvózÙ*ß
ç"àâá�Ü�Ú*ßäã�ÛzÜvàâæ'Ûzé ß}Ø�ãêå�ìîçbß�çñë@eîÛzæ�Ù�ýUçÝé�Þ�èêÙÝïîãêà÷ô,Ù.é:çÝöÝÙ�ç"ß}ç ð èêÙOàâÛÝæ�ßäØ�ÙOÙ�nwáîçbßäã�ÛzÜ
s6ãd��u�ã�� B P ïøß}Ø�Ù�ã�Ü�Þ�áñß s½� O Ú3Ûzá�èêì¾ØîçkûzÙ ÛÝáUß}Þ�áñß}å u�� W çÝÜ�ì u�� ¼ W ëÂ×�Ø�ã�å
Ù�nLá�çbß}ãêÛzÜ$ìUÛñÙ*å�ÜUÛÝß�ì�Ù3å'Ú3æ'ã ð Ù�ç àâá�Ü�Ú�ß}ãêÛzÜ�ë

,ñÛzé�ÙOÞ)ÛzãêÜ�ß}å�ß}Ø�çbß�å}çbßäã�åpà õ s6ã^�àuyãk� B P
s O O ù W ù W M M
u W ù W ù O O ù P P

�Xà�ô�ÙOé�çÝöbÙ�çQß}ç ð è�ÙÂáUåäã�ÜUó�ßäØ�ÙÂß}Ù3é�ÞøÙ3æ}ç�ß}á�æ'Ù�ç�ß®�mÜUì�Ù3ÞøÙ3Ü�ìUÙ3Ü�Ú*ÙFä�çÝèêè�çÝå�ã�ÜUÞ�áUß
çÝÜUì±ß}Ø�Ù�ßäã�é�Ù�ÛÝàòìîçkõ±çÝå�ÛzáUßäÞ�áUß3ïñô�Ù�íîÜ�ìvß}Øîç�ß,ô�ÙÂózÙ*ß�æ'Ù3ÞøÙ*ßäãêß}ãêÛzÜ�å�»UÙÝë ó�ëqï�ãêß,é:ãêózØ�ß
ð Ù R B�å çbß ³ Þ�ë é	ëøçÝÜ�ì$çÝó�çÝãêÜ�ç�ß W Þ�ë é$ë�×�ØUã�å�ß}Ù*è�è�å�á�å�ß}Øîç�ß�ßäã�é�ÙOÛÝàTìîçkõ�ãêå�Ü�Ûbß�ç
àâá�ÜUÚ*ß}ãêÛzÜ	ÛÝà�ßäÙ3é�Þ)Ù*æ}çbßäá�æäÙK? õzÛzá$ÚkçÝÜ _ ß�ß}Ù3èêè�ß}ãêé:Ù�àâæ'Ûzé�ç�ßäØ�Ù3æ'é:ÛÝé:Ù�ß}Ù3æ*ëE]þÙ.ózÙ*ß
ç ß�ç ð è�Ù�ß}Ø�çbß�ì�ÛLÙ3å�Ü�ÛÝß�æ'Ù3Þ�æ'Ù3åäÙ*Ü�ßÂçQàâá�Ü�Ú�ß}ã�ÛÝÜ�ë

×�ãêé:ÙOçÝÜUì	ßäÙ3é�Þ)Ù*æ}çbßäá�æäÙOçbß��mÜ�ìUÙ3ÞøÙ3Ü�ì�Ù*Ü�Ú3ÙHä�çÝèêè
ß}Ù3é�ÞøÙ3æ}ç�ß}á�æ'Ù R B å R�t å R�t å R B å tQR å tTt å
ßäã�é�Ù ³ Þ�ë é$ë B Þ�ë é	ë O ÞGë é	ë W Þ�ë é	ë P ÞGë é	ë t Þ�ë é	ë

}�Ûzá ÚkçbÜ _ ß"ßäÙ3è�è�ß}Ù*é:ÞøÙ3æäçbß}á�æ'Ù±àâæäÛzé»ç2Ú3èêÛñÚ�öþÙ3ãêßäØ�Ù3æ*ïWÛÝà�Ú3Ûzá�æ'åäÙbï ð áñß õzÛzáüÚkçÝÜ
ì�Ù�íîÜ�Ù�ßäØ�Ù�ß}Ù3é�ÞøÙ3æ}ç�ß}á�æ'Ù�çÝå,ç.àâá�ÜUÚ*ß}ãêÛzÜ�ÛÝà�ß}ãêé:Ù�ÛÝà�ìîçkõ�çbà ß}Ù*æ�Þ�ãêÚ�öwã�Ü�ó�ç�ÞîçÝæpß}ãêÚ3á�è�çÝæ
ìîçkõG? å}çkõFæÝá�èêõ W ï ³�R�R�t ? ð õ�á�åäãêÜ�ó�ß}ãêé:Ù�çÝåTãêÜ�Þ�áUßWçbÜ�ìQß}Ù*é:ÞøÙ3æäçbß}á�æ'Ù�çÝåTÛÝáUß}Þ�áñßkë

çéè Ødê¨ëKÝ
D óÝæ}çÝÞ�Ø�ÚkçÝÜvózãqûzÙ�ãêÜUàâÛzæ'é�çbßäã�ÛzÜ�ç ð ÛzáUß�ç�àâá�Ü�Ú�ß}ã�ÛÝÜ±ã�Üvç.àâÛzæäé Ùkçbå'õ�ßäÛ�ß�çböÝÙÂã�ÜGë^�Xß}å
Ú�Ø�ãêÙ*àòì�æäçaô ð çÝÚ�ö�ãêå�ß}Ø�çbß�ì�áUÙ�ß}Û�ßäØ�Ù�è�ãêé:ãqß�çbßäã�ÛzÜUåTÛÝàeæäÙ*åäÛzèêáUß}ãêÛzÜ�Ûbàeã�Ü�ö"ÛzÜvÞîçbÞ)Ù*æ,Ûzæ
Þ�ãtýñÙ3è�å�ÛÝÜ$å'Ú3æäÙ*Ù3Ü�ïîßäØ�Ù.çÝÚ3Ú*á�æ}çÝÚ�õvÚkçbÜ�Ü�ÛÝß ð Ù.ÞøÙ3æpàâÙ3Ú�ßkï¥çÝå�ãqß�ÚkçÝÜvô�ãêßäØ�çbÜ$çbè�ózÙ ð æ}çÝãêÚ
àâÛzæ'éQá�è�çOÛÝæ�çOß�ç ð è�Ù�0Cì�Ù*Þ)Ù*Ü�ì�ãêÜ�ó�ÛÝÜ�Ø�Ûaô<ßäØ�Ù�ß}ç ð èêÙ�çbæäã�å'Ù3å81�ë�0	]Eãêß}Ø�ìîçbß}ç�ó�ç�ß}Ø�Ù*æäÙ3ì
àâæ'Ûzé ß}Ø�Ù�æ'ÙkçÝèøô,ÛÝæäè�ì:ß}Ø�Ù*æäÙÂçÝæ'Ù�èêã�é�ãêß�ç�ß}ã�ÛÝÜ�å@ÛzÜvçÝÚ*Ú3á�æäçÝÚ*õ�çÝÜ�õwô�çkõÝï ð áUß�ãqß¸_ å ð Ù*ßäßäÙ3æ
Ü�Ûbß ß}Û2Ú3ÛÝé:ÞøÛzá�Ü�ì ßäØ�Ù3é	ëáì�ÛzÜl_ ßQßäØ�æäÛaô çkô�çkõ õÝÛzá�æ ß�ç ð è�Ù3åQçbà ß}Ù*æQõzÛzá _ ûzÙ	é:çÝì�Ù
õÝÛzá�æ�ózæ}çÝÞUØ�ëA1

�Xàòç�àâá�Ü�Ú�ß}ãêÛzÜ±ã�å�ózãêûÝÙ3Ü ð õ±ç�ózæ}çbÞ�Ø�ïñßäØ�Ù�ØUÛzæäã�.3ÛzÜ�ß�çbèGç�ýñãêå,ã�å�á�åäÙ*ìvàâÛzæ�ßäØ�Ù�ã�ÜUÞ�áUß
çÝÜUì>ßäØ�ÙvûzÙ*æ'ß}ãêÚkçÝè�àâÛzæ ÛzáUßäÞ�áUßkë ×÷Û�æäÙ3çÝì ß}Ø�Ù�Ûzáñß}Þ�áUß àâÛÝæ ç2ózãêûÝÙ3Ü>ã�Ü�ÞUáUß õzÛzáüózÛ
á�Þ Ûzæ�ìUÛ_ô�ÜþàâæäÛzé ßäØ�Ù�ãêÜ�Þ�áUß.ûbçÝè�á�Ù"ß}ãêè�è�õÝÛzá ózÙ�ß�ßäÛ$ßäØ�Ù�Ûzáñß}Þ�áUß�ÞøÛzã�Ü�ßkïòß}Ø�Ù*Ü ózÛ
Ø�ÛÝæäã/.*ÛzÜ�ß�çÝèêèêõ�ß}Û ß}ØUÙ u ùhç_ýUãêå,ß}Û"æ'ÙkçÝì�ß}Ø�ÙOÚ*ÛñÛzæ'ì�ã�Ü�çbß}Ùbë

D ózæäçÝÞ�Øvé:çaõ:åäØUÛ_ô çQÚ3áUæ'ûzÙÂÛÝæ�ÛÝß}ØUÙ3æ�å'Ù*ß�ÛÝàòÞøÛzã�Ü�ß}å�ß}Øîç�ß�ì�ÛzÜ _ ß�çÝÚ�ß}áîçbè�èêõ�ózãqûzÙ
ç±àâá�Ü�Ú�ß}ãêÛzÜ�ë ×�Ø�ãêåÂØîçÝÞ�ÞøÙ3Ü�å.ãêàWßäØ�Ù3æ'Ù:çbæäÙQßmô�Û$ÛzæÂé�Ûzæ'Ù Þ)ÛzãêÜ�ß}åÂì�ãêæäÙ3Ú�ß}èqõ¾ç ð ÛaûzÙ"Ûzæ
ð Ù3èêÛ_ôdß}Ø�ÙOãêÜ�Þ�áUß�ûbçÝèêá�ÙÝë@×�Ø�ãêå�Ú�Ø�Ù3Ú�övãêå�ÚkçÝèêè�Ù3ìvßäØ�ÙLí��¦
¦È(�;Çz��Ê Êî�	�l�rÈï�4ð¦ÈJë
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D�é�ÛzÜ�ó�ßäØ�Ù�ÞUã�Ú*ßäá�æäÙ*åÂç ð ÛaûzÙ"çÝæ'Ù�ßmô�Ûvã�Ü�ô�Ø�ãêÚ�Ø¾ß}Ø�Ù�ózæ}çbÞ�Ø2ã�å�Ü�ÛÝß�Ú*ÛzÜ�Ü�Ù*Ú*ßäÙ3ì�ë
�$Ûzåpß ð áñß�Ü�ÛÝß�çÝè�è¥ÛÝàZßäØ�Ù�àâá�ÜUÚ*ß}ãêÛzÜ�å�ô,Ù�ô�Ûzæ'ö�ô�ãqß}Ø±ãêÜ±Þ�æäÙ*ÚkçÝèêÚ3á�èêá�å�çbæäÙ�Ú*ÛzÜ�Ü�Ù*Ú*ßäÙ3ì »
ß}Ø�çbß�ã�å3ï�ß}Ø�Ù*ã�æ"ózæ}çbÞ�Ø�å�ÚkçÝÜ ð Ù	ì�æ}çkô�Ü�ô�ãqß}Ø�ÛÝáUß�è�ãêà ßäã�Ü�ó2ÞøÙ3ÜUÚ3ã�è�àâæ'Ûzé ÞîçÝÞøÙ3æ*ë��,Ù
çkô�çbæäÙÂß}Øîç�ß�ç ózæäçÝÞ�Ø�Ü�Ù*Ù3ì�ÜUÛÝß ð ÙOÚ*ÛzÜ�Ü�Ù*Ú*ß}Ù*ì$ßäÛ:æ'Ù3Þ�æ'Ù3åäÙ*Ü�ß�ç åäãêÜ�ózèêÙ�àâá�Ü�Ú*ßäã�ÛzÜGë

�Xß�é�çkõ:ØîçÝÞ�ÞøÙ3Üvô�Ø�Ù*Ü	ç�àâá�Ü�Ú*ßäã�ÛzÜvãêå�ì�Ù�íîÜ�Ù3ì ð õvçQózæäçÝÞ�Øvß}Ø�çbß�åäÛÝé:Ù s ûbçÝè�áUÙ3åã�Ü2ßäØ�Ù s ã�Ü�ßäÙ3æ'ûbçÝè�åäØ�Ûaô�Ü ìUÛ	ÜUÛÝß.ØîçkûzÙ�ÛzáUß}ÞUáUß}å*ë�D�åäå'á�é:Ù ßäØîçbßOß}Ø�Ù�õ�çÝæ'Ù�ÜUÛÝßOã�Üß}ØUÙ.ìUÛzé�çbã�Ü�ë
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D�ózæ}çÝÞUØ�ÚkçbÜ�ózãqûzÙ.ç�é�á�Ú�Ø�àCçÝåpß}Ù3æ�á�ÜUì�Ù3æ'å'ß�çbÜ�ì�ã�ÜUó�ÛÝàTßäØ�Ù.Û_ûÝÙ3æäçÝè�è ð Ù3ØîçkûLã�ÛÝæ�ÛÝà
ç àâá�Ü�Ú�ß}ã�ÛÝÜ	ßäØîçÝÜ$ç�Ú�Øîçbæ'ß�Ûzæ�ç"àâÛÝæäéQá�è�çUë`] ÙOÛÝà ßäÙ3Ü	åäØ�Ûaô�ózæäçÝÞ�Ø�å�ßäØîçbß�çÝæäÙOé�ÙkçÝÜ�ß
ßäÛ�Ú3ÛÝÜwûÝÙ*õ�ß}Ø�Ù�ô�Ø�ÛzèêÙ�Þ�ãêÚ*ßäá�æäÙbïLÙ�ûzÙ*Ü±ô�Øîçbß¸_ å,ÜUÛÝß,å'Ø�Ûaô�Ü�ë`�mÜ�ßäØ�ã�åWÚkçbåäÙ�ßäØ�Ù�Þ�çbßäßäÙ3æäÜ
Ü�Ù*Ù3ì�åTßäÛ ð Ù�Ú3èêÙkçÝæTå'Û�ß}Ø�çbßTß}ØUÙ�æäÙ3çÝì�Ù3æ�ÚkçÝÜ Ù~ýñßäæ}çÝÞøÛzè�çbß}Ù^? Ü�ÛÝß÷ß}Û�óÝÙ*ß@Ù~ý�çbÚ*ßTûbçÝèêá�Ù3å
ð áñß�ß}Û±å'Ù3Ù�ßäØ�ÙQÞîç�ßäß}Ù*æäÜ�ë®] ÙQé�á�å'ß�çÝè�å'Û±ØîçkûzÙ"ç�Ú*ÛzÜ�ûzÙ*Üwßäã�ÛzÜ�ç ð Ûzáñß�ô�Ø�Ù�ß}Ø�Ù*æ�ß}Ø�Ù
ì�ÛÝé�çÝãêÜ ãêåQá�Ü�ì�Ù*æäåpß}ÛLÛñì ßäÛ ð Ù:ô�ØîçbßQô�ÙvåäÙ*Ù±ã�Ü ßäØ�Ù±Þ�ãêÚ*ßäá�æäÙ±ÛÝæ�åäÛÝé:Ù±è�çÝæäóÝÙ3æ.åäÙ*ß
0âåäá�Ú�Ø�çÝå�çÝè�è�æ'ÙkçÝèîÜwá�é ð Ù*æäå41~ë`�Xà�çOózæäçÝÞ�Ø"ØîçÝå�çÝÜ�Û ð ûLã�Ûzá�åWÞîç�ßäß}Ù*æäÜ�ïwãqßWã�å@Ú3áUå'ß}ÛÝé�çÝæpõ
ßäÛ�çÝå'åäá�é�Ù�á�Ü�è�Ù*åäå�ÛÝß}ØUÙ3æ'ô�ãêåäÙ�å'ß}çbß}Ù*ì:ß}Ø�çbß,ãqßWöÝÙ*Ù3Þ�å�ÛzÜ±çÝÚ*Ú3Ûzæ'ì�ã�ÜUó.ßäÛ.ßäØîçbß�Þîçbß'ß}Ù3æ'Ü�ë
eîÛzæ�é:Ûzåpß�Ûbà@ß}Ø�Ù.àâá�Ü�Ú*ßäã�ÛzÜUå�ô�Ù�ô,ÛÝæäö�ô�ãêß}ØGïøßäØ�ã�å�é:Ù3çÝÜ�å�ßäØ�ÙQì�ÛÝé�çÝãêÜ$ãêå�çbåäåäáUé:Ù*ì
ßäÛ ð ÙOçÝè�èGæäÙkçbèZÜLáUé ð Ù*æäå*ë

õ Û�öEÜ©Ú è Ød÷�øúùKû è6üþý Û¤Ø`Ý
D�è�ózÙ ð æ}çÝãêÚQàâÛzæäé�á�è�çÝå�ÚkçÝæ'æ'õ2á�å ð Ù*õÝÛzÜ�ìþßäØ�Ù ûLã�åäã ð è�ÙbïeçÝÜ�ì\ózãêûÝÙ"Ù�ýUçÝÚ*ß.æäçbß}Ø�Ù*æÂß}ØîçÝÜ
çÝÞUÞ�æäÛkýñã�é:çbß}Ù�Ûzáñß}Þ�áUßäå3ë�}�ÛzáüØîçkûzÙ�çÝè�æ'ÙkçÝìñõ åäÙ*Ù3Ü<Ù~ý�çbé:Þ�èêÙ3å�ÛÝà�àâáUÜ�Ú*ßäã�ÛzÜ�å�ózãqûzÙ3Ü
ð õ�çÝèêózÙ ð æ}çÝãêÚ�àâÛzæ'éQá�è�çbå3ï�çbÜ�ì\ç�ìUÙ3åäÚ*æäãêÞUß}ãêÛzÜ2ÛÝà�Ø�Ûaô�ßäÛ�Ù*ûbçÝè�á�çbß}ÙQå'á�Ú�Ø�àâá�Ü�Ú*ßäã�ÛzÜUå3ë
]Eãqß}ØvÙ�ýñÞøÙ3æ'ã�Ù3ÜUÚ3ÙOõzÛzávô�ã�èêè)ózçÝã�Üvå'öLãêè�è)ã�Üvì�Ù�ß}Ù3æ'é:ãêÜ�ã�ÜUóQã�é�Þ)ÛÝæ'ß�çbÜwß,Þ�æäÛÝÞ)Ù*æ'ß}ãêÙ3å�Ûbà�ç
àâá�ÜUÚ*ß}ãêÛzÜvàâæäÛzé ãêß}å�àâÛÝæäéQá�è�çUë

�XàTçbÜ$çbè�ózÙ ð æ}çÝãêÚ�àâÛzæ'éQá�è�ç�ózãêûÝÙ3å�ßäØ�ÙOÛzáUß}ÞUáUß�ã�Ü±ßäÙ3æäé�å�ÛÝà�çÝÜ	çÝè�óÝÙ ð æäçÝã�Ú�àâÛzæäéQáUè�ç
ãêÜwûÝÛzèêûLãêÜ�óþå'Ûzé�Ù	Ûbà�ß}ØUÙ$á�å'áîçÝè�çÝè�óÝÙ ð æäçÝã�Ú±ÛÝÞ)Ù*æ}çbßäã�ÛzÜ�å30 � ï®¼�ï s ï�ÿQï�� 1QÛzÜüß}Ø�Ù
ãêÜ�Þ�áUßC0 s 1�ï@ì�Ù*è�Ù�ß}Ù�ßäØ�Ù3Ü Ù~ýUÙ*Ú3áUßäã�Ü�ó¾ßäØ�Ù±åpß}Ù3ÞUå ÛÝà�ß}Ø�Ù�àâÛÝæäéQá�è�ç$èêÙkçÝì�å.ß}Û2ç�ß é:ÛÝå'ßÛzÜUÙvçÝÜ�åpô,Ù*æ3ïTß}Øwá�å óÝãêûLã�Ü�ó$ç$àâá�ÜUÚ*ß}ãêÛzÜ�ëá0>eîÛzæ�ßäØ�Ù�æäçÝì�ãêÚkçÝèWô,Ù�Ü�Ù3Ù*ì ß}Û¾æ'Ù3Úkçbè�èWß}Ø�Ù
Ú*ÛzÜ�ûzÙ3Ü�ßäã�ÛzÜ2ß}Ø�çbßOç±æäÛLÛÝß�ô�ãêßäØ�ÛzáUßOç:åäã�óÝÜ2ã�Ü�àâæ'ÛzÜ�ßÂÛÝàWãêß�ã�å�çÝåäå'á�é:Ù*ì2ß}Û±æ'Ù3Þ�æ'Ù3åäÙ*Ü�ß
ßäØ�Ù:ÞøÛzå'ãêß}ãqûzÙ"æäÛLÛÝßOãêÜþÚ3çÝåäÙ*å.ô�Ø�Ù*æäÙ�ß}Ø�Ù*æäÙ:çÝæäÙ ßmô�Û�æäÛLÛÝßäå3ë7�Xà�ô,Ù�ØîçÝì ç	Ú�ØUÛzã�Ú*Ù:ÛÝà
Ûzáñß}Þ�áUßäå�ô�ÙOô,ÛzáUè�ì�Ü _ ß�ØîçkûzÙ�ç"àâáUÜ�Ú*ßäã�ÛzÜ�ë<1aD àâá�Ü�Ú*ßäã�ÛzÜ	é:çaõ�ØîçkûzÙ�ç"å'ã�Ü�óÝè�ÙÂÛzáUßäÞ�áUß
àâÛzæ�çbè�è�ãêÜ�Þ�áUßäå�»�àâÛzæ�Ù~ý�çbé:Þ�èêÙÝï Á 0 s 1 � O ë

,ñÛzé�Ù*ßäã�é�Ù3å�çQæ'Ù3è�çbß}ãêÛzÜ ð Ù*ßmô�Ù3Ù*Ü$ßmô�Û"ûbçÝæ'ã�ç ð è�Ù3å s çÝÜ�ì u ãêå�ózãqûzÙ3Ü ð õ�çbÜvÙ�nwáîç�ùßäã�ÛzÜ<ÜUÛÝß±Ù~ýUÞUè�ã�Ú*ãêßäèêõ>ózãqûñãêÜ�ó ÛÝÜ�Ù$ûbçÝæ'ã�ç ð èêÙ$ãêÜ�ß}Ù*æäé�å�ÛÝàOßäØ�Ù�ÛÝßäØ�Ù3æ�»�àâÛzæ�Ù~ýUçÝé:ÞUè�Ù
B s-� O up� t ï�Ûzæ s6ã ¼ u � M ïTÛzæ s6ã@�*u�ãF� B P ëC�Xà�åäáUÚ�ØúçbÜ Ù�nwáîç�ß}ã�ÛÝÜ ÚkçÝÜ ð Ù
å'ÛzèêûÝÙ3ì�àâÛzæ u ãêå�ßäÙ3æ'é:å�ÛÝà s ô�ãêß}ØUÛzáUß�çÝé ð ãêózá�ãqßmõ�ß}ØUÙ3Ü�ãqß�ózãêûÝÙ3å u çÝå�ç àâá�Ü�Ú�ß}ãêÛzÜ�ÛÝà
s ïñÛÝß}Ø�Ù*æ'ô�ãêåäÙ�ÜUÛÝßkë@×�Ø�Ù�íîæäåpß�ßmô�ÛQÙ�nwáîçbßäã�ÛzÜUå,ã�Ü�ß}Ø�ãêå�Þ�çÝæ}çÝóÝæ}çÝÞ�Ø�ÚkçÝÜ ð Ù�å'Û�å'ÛzèêûÝÙ3ì�ïózãqûLã�Ü�ó uÙ� 0 t ¼ B s 1�� O çÝÜUì u��és ã æ'Ù3åäÞøÙ3Ú�ß}ãqûzÙ3èqõzë�ä�Ûaô,Ù�ûzÙ3æ*ïGãêÜ	ßäØ�Ù�è�çÝå'ß�Ú3çÝåäÙOô,ÙózÙ�ß uF��� � B P ¼ s ã ïwåäÛ.ß}Ø�Ù*æäÙ�çÝæäÙ�ã�Ü�ÞUáUß}åWô�ãêßäØ:é�ÛzæäÙ�ßäØîçÝÜ�ÛzÜ�Ù�ÛzáUß}ÞUáUß¨08���î
Q��ï�ß}Ø�ÙãêÜ�Þ�áUß sC� O ózãêûÝÙ3å � W 1�çbÜ�ì	ô�ÙOì�Û�Ü�ÛÝß�ØîçkûzÙ�ç àâá�Ü�Ú*ßäã�ÛzÜGë
� Ü��mÝÄû
	�� è�
 Ü è Ü 
�� Ød÷ è Ý
Düàâá�Ü�Ú*ßäã�ÛzÜ�Ú3ÛzÜUåäã�åpß}ãêÜ�ó�ÛÝà�Â'á�å'ß�ç�àâÙ*ô>ãêÜ�Þ�áUßäåòô�ãqß}Ø.ß}Ø�Ù*ã�æòÛzáUß}ÞUáUß}å÷åäÛzé�Ù*ßäã�é�Ù3åòåäÙ3æpûzÙ*å
çÝå.ç±á�å'Ù*àâá�è@Ù~ýUçÝé:ÞUè�ÙÝïeçbÜ�ì2ô,Ù"Þ�æ'Ù3åäÙ*Ü�ß�å'Ûzé:Ù�ÛÝà�ßäØ�Ù3å'Ù�çÝåÂåäÙ�ß}åOÛÝà�Ûzæäì�Ù*æäÙ*ìþÞîçbã�æäå*ë
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,ñá�Ú�ØÕç àâá�Ü�Ú�ß}ãêÛzÜ ÚkçÝÜEçbè�åäÛ ð Ù2Þ�æ'Ù3åäÙ*Ü�ß}Ù3ì ð õEç ß�ç ð è�Ù¾ÛÝæ±ózæ}çbÞ�Ø�ë 0>2�ýUçÝé:ÞUè�Ù S
ç ð ÛaûzÙ2Ú3ÛÝÜwß}çÝã�ÜUå�ß}Ø�Ù�ózæ}çÝÞUØ ÛÝàÂß}Ø�Ù$àâá�Ü�Ú*ßäã�ÛzÜ Ú*ÛzÜ�å'ã�å'ßäã�Ü�ó ÛÝàOß}Ø�Ù¾å'Ù*ßvÛbà�ÛÝæäì�Ù*æäÙ3ì
ÞîçÝãêæäå w 0 ³�x4M 1 x 0 B x4O 1 x 0 Omx8W 1 x 0 WYx3³NM 1 x 0 Pyx8W 1 x 0 tmx8M 14{wï�çÝÜ�ì 2�ýUçÝé�Þ�è�Ù P ózãêûÝÙ3åWß}Ø�Ù�ß�ç ð è�Ù
àâÛzæ�ßäØ�ã�åÂàâá�Ü�Ú�ß}ãêÛzÜ�ë<1 �,áUß.ÛzáUæ.é:çÝãêÜ2ã�Ü�ß}Ù*æäÙ3åpß�ãêåOã�Ü2àâá�Ü�Ú�ß}ã�ÛÝÜ�åOózãêûÝÙ3Ü ð õ\çbè�ózÙ ð æ}çÝãêÚ
àâÛzæ'éQá�è�çbå3ë

ÃvÎ�� Ô È3À Ç À�� È Ê À��GÏÐÀ�Ñ Æ À Ò Ä�Å2Æ2Ç ¶TÈ3É Æ2Ê
D ÞUã�Ù3Ú*Ù*ô�ãêåäÙ�ùXì�Ù*í�Ü�Ù3ì�àâá�Ü�Ú�ß}ã�ÛÝÜ¾ã�å�ÛzÜ�Ù�ßäØîçbßÂãêå�ì�Ù�íîÜ�Ù*ì ð õ$ì�ã��)Ù3æ'Ù3Ü�ßÂå'á ð ùmæ'á�è�Ù*å�ÛzÜ
ì�ãj�GÙ*æäÙ3Ü�ß�å'á ð ùmãêÜ�ß}Ù3æpûbçÝè�å�ÛbàòßäØ�ÙÂì�Ûzé:çÝãêÜ�ë^eîÛzæ�Ù~ýUçÝé:ÞUè�ÙÝïñÞîçÝæ'öLãêÜ�ó è�Ûbß}å�çÝÜUì	ózçÝæ}çÝóÝÙ3å
á�å'áîçÝè�èqõ±Ú�ØîçbæäózÙ ð õvß}Ø�ÙOØ�ÛÝá�æ�Ûzæ�ÞîçÝæ'ß�Ûbà@çÝÜ�Ø�ÛzáUæ3ë�×�Ø�ÙOÚ�ØîçÝæäóÝÙ.àâÛzæ�ßäØ�ÙÂíîæäåpß�ØUÛzá�æ
Ûzæ�ÞîçÝæpß,ÛÝàZçÝÜ�Ø�ÛÝá�æ�é�ã�óÝØwß ð Ù¨U t ë MTM ïñçbÜ�ì:àâÛzæ�ÙkçbÚ�ØvçÝì�ì�ãqß}ãêÛzÜîçÝèîØ�ÛÝá�æ�ÛÝæ�Þîçbæ'ß�ÛÝàeçÝÜ
Ø�ÛzáUæ�çÝÜ�çÝì�ìUãêß}ãêÛzÜîçÝè�U P ë MTM ë^D ózæäçÝÞ�Ø±ÛÝàeßäØ�ã�å�ã�å�ç�Ú*Ûzè�èêÙ3Ú�ß}ã�ÛÝÜ�ÛÝàeØ�ÛÝæäã/.*ÛzÜ�ß�çÝè)Þ�ã�Ù*Ú3Ù*å��
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�$ÛzåpßTå'ßäá�ì�Ù*ÜwßäåTíîÜ�ìQÞUã�Ù3Ú*Ù*ô�ãêåäÙ�àâáUÜ�Ú*ßäã�ÛzÜ�å÷å'ßäæ}çÝÜ�óÝÙ�çbßòíîæäåpßkïzÞøÙ3æ'ØîçÝÞ�å ð Ù*ÚkçÝáUåäÙ�ÛÝà
çÂàâÙ3Ù3èêã�Ü�óÂßäØîçbßWß}Ø�Ù�æäáUè�Ù�åäØ�ÛÝá�è�ì�Ül_ ß�Ú�ØîçÝÜ�óÝÙ�çÝåWõzÛÝá�ózÛ�çÝè�ÛÝÜ�ó�ë&�,áUß�ß}Ø�ãêå�Ø�çÝÞ�ÞøÙ3Ü�å�ã�Ü
é:çÝÜ�õ çÝÞ�ÞUè�ã�Ú3çbß}ãêÛzÜ�å÷ã�Ü é:çbß}Ø�Ù*é�ç�ß}ã�Ú*å@çÝÜ�ì"å'Ú3ã�Ù*Ü�Ú3Ù�çÝåTô�Ù3èêè¥çÝå@ã�Ü Ù�ûzÙ*æ'õLìîçkõ�é�çbß'ß}Ù*æäå
åäáUÚ�Ø¾çÝå�ß}ØUÙ.Þ�çÝæäöwã�ÜUó�èêÛÝß�Ù~ý�çbé:Þ�èêÙÝïîçbÜ�ì	ô�ÙOéQá�åpß�ìUÙ*ûzÙ*è�ÛzÞ�ß}ÛLÛzèêå�ß}Û"ì�Ùkçbè�ô�ãêß}Ø�ãqßkë

] Ù\Ü�Ûaô ãêÜwßäæäÛLì�á�Ú*Ù\ÜUÛÝß�çbßäã�ÛzÜ àâÛzæ	ç àâá�Ü�Ú�ß}ã�ÛÝÜÕóÝãêûzÙ*Ü ð õEì�ãj�GÙ*æäÙ3Ü�ß	æäáUè�Ù3å	ÛzÜ
ì�ãj�GÙ*æäÙ3Ü�ß�Þîçbæ'ß}å�ÛÝàòß}ØUÙÂì�Ûzé:çÝã�Ü�ë^e¥ÛÝæ�Ù�ýUçÝé�Þ�è�Ùbï�ãêàeô�Ù.ô,çÝÜ�ß�Ûzá�æ�æ'á�è�Ù�ßäÛ ð ÙÂß}Ø�çbß�ãêà
ß}ØUÙ ã�Ü�Þ�áñßOã�åÂè�Ù*åäå�ßäØîçÝÜ M ß}Ø�Ù"ÛzáUßäÞ�áUßOãêå R ïeçÝÜ�ì�ãêàWßäØ�Ù ã�Ü�ÞUáUßOã�åÂózæ'ÙkçbßäÙ3æ�ßäØîçÝÜ�Ûzæ
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Ù�nLá�çÝèZß}Û M ß}Ø�ÙOÛzáUßäÞ�áUß�ã�å S ï�ô,ÙÂô�æäãqß}Ù

Á 0 s 1 �.- R àâÛzæ s�/ M
S àâÛzæ s10 M

D�åWá�å'áîçÝèîô�ãêßäØ:åpß�çÝÜ�ì�çÝæäì�é�ç�ß}Ø�Ù*é�çbßäã�Ú3çÝèUÜ�Ûbß�çbßäã�ÛzÜ�ïzßäØ�ã�å@ãêå@ûzÙ3æpõ"Ú3ÛzÜUÚ3ã�å'ÙÝëE,ñáUÚ�Ø
ð æ'Ù*ûLãêßmõOãêåeç�áUåäÙ*àâáUè�nwáîçbè�ãêßmõ�ã�ÜÂß}ØUÙ�èêÛzÜ�ó�æäáUÜ�ï ð áUßòé�çÝÜ�õÂÞøÙ3ÛÝÞ�è�ÙTíîÜUì.ßäØ�ã�åeÞîçÝæpß}ãêÚ3á�è�çÝæ
Ü�Ûbß�çbßäã�ÛzÜ�ç�è�ãqßäßäè�ÙWØîçÝæ'ì�ß}Û�ózÙ*ß�á�åäÙ*ìQß}Û�ë©�Xß¸_ åTå}çkõLã�ÜUó�ô�Øîçbß�ß}Ø�Ù�åäÙ3Ü�ßäÙ3Ü�Ú*Ù�ç ð ÛaûÝÙ�å}çkõLå��
ãqà s2/ M ï�ß}Ø�Ù*Ü Á 0 s 1 � R ï¥çÝÜ�ì	ãêà s20 M ï�ß}ØUÙ3Ü Á 0 s 1 � S ëk,ñÛ"ß}Û"íîÜ�ì$ßäØ�ÙÂûbçÝè�á�ÙOÛÝà
ßäØ�Ù�àâá�ÜUÚ*ß}ãêÛzÜ$àâÛÝæ�ç�ÞîçÝæ'ßäã�Ú*á�è�çÝæ�ãêÜ�Þ�áUß3ï¥ô�ÙQèêÛñÛzö:ß}Û�å'Ù3Ù�ô�ØUÙ*ß}ØUÙ3æ�ÛÝæ�Ü�Ûbß�ß}ØUÙ�ã�ÜUÞ�áUß
s ãêå�ÜUÙ3ó�çbßäãêûÝÙÝï�çÝÜUì�á�å'Ù	ßäØ�Ù¾çÝÞUÞ�æäÛzÞUæäã�ç�ß}Ù�ÛzáUßäÞ�áUßkëÄe¥ÛÝæ�Ù~ýUçÝé:ÞUè�ÙÝï Á 0�¼ P 1 � R ï
Á 0¤¼ M ¾ MTM�MU³�R 1 � R ï Á 0�¼ ß 1 � R ï Á 0 t 1 � S ï Á 0 Þ�WYx4OTR�Þ ¾ ³ B 1 � S ë
×�Ø�Ù�ózæ}çÝÞUØ:ÛÝà)ß}Ø�ãêå@àâá�Ü�Ú*ßäã�ÛzÜ�ã�åWå'Ø�Ûaô�Ü ð Ù3è�ÛaôOë^�Xßäå�ìUÛzé�çbã�Ü"ã�å�çÝèêè�æäÙ3çÝèîÜwá�é ð Ù3æäå

0âåäã�ÜUÚ3ÙOÜ�Û�æäÙ3åpß}æ'ã�Ú*ßäã�ÛzÜUå�çÝæäÙÂózãqûzÙ*Ü61�çÝÜ�ì	ãêß}å�æäçÝÜ�ózÙÂãêå�ß}Ø�ÙOå'Ù*ß w Ryx4S {wë
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Á 0 s 1

s

³6¥<��¢�� # ¥%�(� À «N��ª�¡��z«��ñ �¡�¢¤£>¥<�¦¡
,
,

]EØ�Ù3Ü ózæ}çÝÞUØ�ã�Ü�ó$ç$ÞUã�Ù3Ú*Ù*ô�ãêåäÙ:àâáUÜ�Ú*ßäã�ÛzÜ�ï÷ãêß.ã�å.á�å'Ù*àâá�è�ß}Û�é:çÝæ'ö¾ÛzÜ ßäØ�Ù s ùmç�ýñã�åßäØ�Ù.ûbçÝèêá�Ù3å�ç�ß�ô�ØUã�Ú�Ø�ß}Ø�ÙOæäáUè�ÙOÚ�ØîçÝÜ�óÝÙ3å3ë�×�Ø�Ù*Ü�ì�æäçaô ß}Ø�ÙOózæäçÝÞ�ØvàâÛzæ�ÙkçÝÚ�Ø	æäáUè�ÙÝëd�Xß
é:çkõ ð Ù.Ø�Ù*è�ÞUàâá�èZãêÜ$å'Ûzé�Ù.Ú3çÝåäÙ*å�ßäÛ:å'öÝÙ*ßäÚ�Ø�ß}ØUÙ�ózæäçÝÞ�Ø�àâÛzæ�ÙkçÝÚ�Ø$æäá�èêÙOÛ_ûÝÙ3æ�ç�è�çÝæäóÝÙ3æ
ãêÜwßäÙ3æpûÝçbè�ß}ØîçÝÜ"ß}ØUÙ�ÛzÜUÙ�ÛÝÜ�ô�Ø�ãêÚ�Ø�ãqß�çÝÞ�Þ�èêã�Ù3å*ï�ß}Ø�Ù*Ü:Ù*æ}çÝå'Ù�ßäØ�Ù�Þ�çÝæ'ßWõzÛÝá�ì�ÛzÜl_ ß�Ü�Ù*Ù3ì�ë
0â×�Ø�ã�å é�ã�ózØ�ß ð Ù�ßäØ�ÙvÚkçbåäÙÝï@àâÛzæ�Ù�ýUçÝé�Þ�è�Ùbï@ãêà�õzÛÝá>í�Ü�ì>ãêßQØUÙ3è�Þñàâá�è�ßäÛ2ã�Ü�Ú*è�á�ì�Ù:ß}Ø�Ù
u ùmãêÜwßäÙ3æ'Ú3Ù3ÞñßOã�Ü¾ß}ØUÙ åäöÝÙ�ß}Ú�ØþÛÝà,ÛÝÜ�Ù ÛÝà�ß}Ø�Ù æ'á�è�Ù*å3ïZÙ*ûÝÙ3Ü\ß}Ø�ÛzáUózØ�ãêßÂì�ÛLÙ3å'Ü _ ß.çÝÞ�ÞøÙkçÝæãêÜ�ßäØ�ÙÂíîÜîçÝèZæ'Ù3å'á�èêß3ëA1
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���X�Y!$#Z%[' )É)"+�I,ÛzÜUåäã�ìUÙ3æ�ß}Ø�ÙOÞ�ãêÙ3Ú*Ù*ô�ã�å'ÙÂàâá�Ü�Ú*ßäã�ÛzÜ

3Ù0 s 1 � 456 57
sa� P àâÛzæ s1/ ¼ B
O àâÛzæ¨¼ B / s�/ W
R ¼ s àâÛzæ s18 W

×�Ø�Ù�æäáUè�Ù�ß}Û ð Ù�á�åäÙ*ì�Ú�ØîçbÜ�ózÙ3å�çbßTù B çÝÜ�ì W ï�åäÛ.ì�æäçaô<ç�ûzÙ3æpß}ãêÚkçÝè�èêã�Ü�Ù�ß}Ø�æ'Ûzá�ózØ ß}ØUÙ3åäÙ
ûbçÝè�áUÙ3å�ÛzÜ�ß}Ø�Ù�ýwùhç_ýUãêå3ë

À �

�

�

�

�

�

�
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370 s 1

s
×�Ø�Ù*Ü2ózæ}çÝÞUØ¾ÙkçÝÚ�Ø2ÛbàTß}Ø�Ù�ß}Ø�æ'Ù3Ù�æ'á�è�Ù*å�� u-��sÙ� ³ ï u-� O ï u-� R ¼ s ë¨,ñãêÜ�Ú3Ù�ãêß�ã�åØ�Ù*è�ÞUàâá�èeãêÜ$å'öÝÙ*ßäÚ�Ø�ã�ÜUóvç�èêã�Ü�ÙÂßäÛ:å'Ø�Ûaô ß}Ø�Ù u ùXã�Ü�ß}Ù*æäÚ*Ù3ÞUß3ï¥õÝÛzá�é:çkõvô�çbÜwß�ß}Û�åäØ�Ûaô�çé�ÛzæäÙ�Ú3Ûzé�Þ�è�Ù�ß}Ù�åäöÝÙ�ß}Ú�Ø\ÛÝà�ÙkçÝÚ�Ø2èêã�Ü�Ù.ß}ØîçbÜ¾õzÛzá2Ü�Ù*Ù3ì2àâÛzæ�ß}Ø�Ù�í�ÜîçÝè�óÝæ}çÝÞ�Ø3? ð áUß
ì�æäçaô è�ãêózØ�ß}èêõÉ�
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370 s 1

s ãêÜ
ßäØ�ÙOÞ�ã�Ú�ß}á�æ'ÙÝï
��� �"!$#&%(' )�\X+a,Uçkõ�ô�Ù ô�çÝÜ�ß.ç±àâá�Ü�Ú�ß}ãêÛzÜ¾ß}Ûvì�Ù*åäÚ*æäã ð ÙQß}ØUÙ Þ)Ûzå'ãêßäã�ÛzÜ¾Ûbà,ç±ô,çÝè�öbÙ3æ
ô�Ø�Û±ô,çÝèêöLå�çbß�ç:å'ß}Ù3çÝìUõ�ÞîçÝÚ3Ù�ÛÝà O é�ã�èêÙ3å�Þ)Ù*æ�Ø�ÛzáUæ�àâÛzæ W Ø�Ûzá�æ'å3ïGçÝÜ�ì¾ß}ØUÙ3Ü¾åpß}ÛzÞ�å
ßäÛ:ß�çböÝÙQç�ÜîçÝÞ�àâÛÝæ B Ø�Ûzá�æ'å3ë��XàTô�Ù�é�ÙkçÝå'á�æäÙ.ß}Ø�Ù.ß}ã�é�Ù Ð ã�Ü$Ø�Ûzá�æ'å�çbÜ�ì¾ÞøÛzåäãqß}ã�ÛÝÜ:9
ãêÜ±é:ãêè�Ù*åWàâæ'Ûzé Ø�Ù3æ,å'ß�çbæ'ß}ãêÜ�óQÞøÛzã�Ü�ß3ïUç�ÞUã�Ù3Ú*Ù*ô�ãêåäÙ�àâá�ÜUÚ*ß}ãêÛzÜ�ìUÙ3åäÚ*æäã ð ã�Ü�ó�ß}Ø�Ù�ÞøÛzå'ãêß}ãêÛzÜ
ÛÝàòß}ØUÙOô,çÝèêöÝÙ3æ�ã�å 9©0 Ð 1 � - O Ð àâÛzæ M<; Ð ;�W

³ B àâÛzæ W / Ð ; t ¾ x

×�Ø�Ù.ózæäçÝÞ�Ø�ÛÝàòß}Ø�ãêå�àâáUÜ�Ú*ßäã�ÛzÜ�ã�å�ãêè�èêá�å'ßäæ}çbßäÙ3ì ð Ù3èêÛ_ôOë
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C'D � è û 
Gý øE�Y÷�û D
�mÜ>Þ�æäÙ*ÚkçÝèêÚ3á�èêá�å"çÝÜ�ì>Ú3çÝè�Ú*á�è�á�å é�ÛzåpßQàâá�Ü�Ú�ß}ã�ÛÝÜ�å"çÝæäÙvóÝãêûzÙ*Ü ð õ çÝÜüçÝè�ózÙ ð æ}çbã�Ú�æ'á�è�Ùbï
çÝÜ�ì	é�Ûzå'ß�å'á�Ú�Ø�æ'á�è�Ù*å�ózãêûÝÙ�çbÜ$çbÜ�å'ô�Ù3æ�àâÛzæ�çÝÜ�õvæ'ÙkçÝèZÜwá�é ð Ù3æ�ãêÜ�Þ�áUß3ë

F û DHG Ü D �Y÷�û D ÝÄØ D 
�I ÜhÝJ� è ÷¤øE�"÷¤û D ÝK	bû èKL û ü Ød÷ D Ý
�XßOã�åOç�å'ß}çÝÜ�ìîçbæäì�Ú3ÛzÜ�ûÝÙ3Ü�ß}ãêÛzÜþßäØîçbßOãêà,ç±àâá�Ü�Ú�ß}ã�ÛÝÜ\ãêåÂózãêûÝÙ3Ü ð õ\çÝÜ\çÝè�óÝÙ ð æäçÝã�ÚQæ'á�è�Ùbï
ß}ØUÙ�ì�Ûzé:çÝãêÜ$ãêå�çÝå'åäá�é�Ù3ì$ß}Û ð Ù�ßäØ�Ù�å'Ù*ß�ÛÝàWçÝèêèòæ'ÙkçÝèeÜwá�é ð Ù3æ'å�àâÛzæ�ô�Ø�ã�Ú�Ø$ß}Øîçbß�æäáUè�Ù
ózãqûzÙ3åWé�ÙkçÝÜUã�Ü�óÝàâáUèîçÝÜ�åpô,Ù*æäå3ëE:�Ü�èqõQßmô�Û�ÛÝà)ß}Ø�Ù ð çbåäã�Ú�çÝèêózÙ ð æ}çÝãêÚ�ÛzÞøÙ3æ}ç�ß}ã�ÛÝÜ�å@Þ�æäÙ*åäÙ*Üwß
Û ð åpß�çÝÚ*è�Ù*å��

M e�ãêæäåpß}èêõÝïUå'ã�Ü�Ú*Ù.ìUãêûLã�å'ã�ÛzÜ ð õ-.*Ù3æäÛ�ã�å�ãêé:ÞøÛzå'åäã ð è�ÙÝïñãêà÷çQàâÛzæäé�á�è�çQØîçbå�çQûbçÝæ'ã�ç ð èêÙ
ãêÜ�ãêßäå,ì�Ù*Ü�Ûzé�ã�Üîç�ß}ÛzæWô,ÙÂé�á�å'ß,Ù�ýñÚ3èêá�ì�Ù�àâæäÛÝé ßäØ�Ù�ì�ÛÝé�çÝãêÜ±çÝÜ�õ:Üwá�é ð Ù3æ,ßäØîçbß
ô�Ûzá�èêì	óÝãêûzÙÂßäØ�ÙOì�Ù3Ü�ÛÝé:ãêÜîçbß}ÛÝæ�çQûÝçbè�á�ÙÂÛÝà&.3Ù*æäÛ�ë
��� �"!$#&%(' )�cX+ONZÙ�ß Á 0 s 1 � O �Y0 s ¼ B 1�ëE,ñãêÜ�Ú3ÙOåäá ð å'ßäãêß}áñß}ã�ÜUó B àâÛzæ s é�çÝöbÙ3åßäØ�Ù�ìUÙ3Ü�Ûzé�ã�Ü�çbß}Ûzæ M ïîßäØ�Ù�ì�ÛÝé�çÝãêÜ�ÛÝàTß}ØUÙ�àâá�Ü�Ú�ß}ãêÛzÜ�Ú3çÝÜ�Ü�ÛÝß�ã�ÜUÚ3è�áUì�Ù B ë�D�Ü�õ
ÛÝßäØ�Ù3æOå'á ð å'ßäãêßäáUß}ãêÛzÜ\àâÛÝæ s ózãêûÝÙ3å�çÝÜþÛÝáUß}Þ�áñßkë�×�ØUÙ�è�çbæäózÙ*å'ßOåäÙ�ß�ÞøÛzå'åäã ð è�Ù àâÛzæ
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ßäØ�Ù�ì�Ûzé:çÝã�Ü>ãêåQß}Ø�Ù�åäÙ�ß�Ûbà�çÝèêè�æäÙ3çÝè�Üwá�é ð Ù3æ'å:Ù~ýUÚ*Ù3ÞUß B ëé0)P�Ù3Ú3çÝè�è�ô�Øwõ>ìUãqù
ûLãêåäã�ÛÝÜ ð õ¿.*Ù3æ'Û$ãêå�ã�é�Þ)ÛÝåäåäã ð è�ÙbëHD�Üwõ¾ì�ãêûLã�å'ã�ÛzÜ2Ú3çÝÜ ð Ù"Ú�Ø�Ù*Ú�öÝÙ*ì ð õ\ç�Ú*æäÛzå'åpù
é�á�èêßäã�Þ�èêã�Úkç�ß}ã�ÛÝÜ »�àâÛzæ�Ù~ý�çbé:Þ�èêÙÝï�ãêà.ô,Ù�ô�çbÜwß�ßäÛúÚ�Ø�Ù*Ú�ö ß}Øîçbß t � B � O ï�ô,Ù
é�á�èêßäã�Þ�èqõ ORQ B çÝÜUì±ózÙ*ß t ë`=�ÛaôOï�ãqà t � M ózãêûÝÙ3å�çbÜvçÝÜ�åpô,Ù*æOS¥ïLß}Ø�Ù*Ü±ß}Ø�Ù�Ú�Ø�Ù3Ú�ö
ãêå�ßäØîçbß MUT S � t ë`�,áñß,ß}Ø�çbß¸_ å�ã�é�ÞøÛzåäå'ã ð èêÙ ð Ù3Ú3çÝá�å'ÙK.3Ù*æäÛ�ßäã�é�Ù3å�çbÜwõwßäØ�ã�Ü�ó�ã�å
.*Ù3æ'Û�ëk,ñÛ:ÜUÛ:çbÜ�å'ô�Ù3æ�Ú�Ø�Ù3Ú�öwå*ë�,ñÛ�ïîÜUÛ�ìUãêûLã�å'ã�ÛzÜ ð õ�.3Ù*æäÛ�ë<1

M ,LÙ3Ú3ÛÝÜ�ì�èêõÝïLô�Ù�Ú3çÝÜ�Ü�Ûbß,ózÙ�ß�çOæäÙ3çÝè¥Üwá�é ð Ù3æWàâÛzæ@ß}Ø�Ù�åznwáîçÝæ'Ù�æ'ÛñÛÝß�0âÛzæ�çÝÜ�õ:Ù�ûzÙ*Ü
æ'ÛñÛbßb1�ÛÝà÷çQÜ�Ù*ó�çbßäãêûzÙÂÜwá�é ð Ù*æ3ë®0)P�Ù3Ú3çÝè�èøß}Ø�ÙÂæ'ÙkçÝå'ÛzÜvàâÛzæ,ß}ØUã�å�� � S �WV é:Ù3çÝÜ�åßäØîçbß V4ãC� Sîëà�,áUß�åznwáîçbæäã�ÜUó\Ù*ãêßäØ�Ù3æ"ç2ÞøÛzåäãqß}ãêûÝÙvÛzæ"ç2Ü�Ù3ózçbß}ãqûzÙ�Üwá�é ð Ù3æ VóÝãêûzÙ*å.ç�ÞøÛzå'ãêß}ãqûzÙ"çÝÜUå'ô�Ù3æ3ï÷Ü�ÛÝß.çvÜ�Ù*ó�çbß}ãqûzÙ"ÛzÜ�Ùbë�e¥ÛÝæÂÙ�ýUçÝé�Þ�è�Ùbï�ß}Ø�Ù*æäÙ"ã�åÂÜ�Û
Üwá�é ð Ù*æ�ß}Û:åznwáîçÝæ'Ù�ß}Û:ózÙ*ß�ù W ëA1�,ñÛ�ô,ÙQæ'Ù�nwá�ãêæäÙOß}Øîçbß�çÝÜ�õ	Ù�ýñÞ�æäÙ*åäå'ã�ÛzÜ¾áUÜ�ì�Ù3æ
çbÜ$Ù�ûzÙ3Ü$æ}çÝìUã�Úkçbè ð ÙÂóÝæäÙkç�ß}Ù3æ�ßäØîçÝÜ	Ûzæ�Ù�nwáîçÝè�ßäÛÙ.*Ù3æ'Û�ë
�®�X�"!$#&%(' )Qgh+XNeÙ�ßHÎl0 s 1 � � B s ¼ ³NM ëv×�Ø�Ù�ì�Ûzé:çÝã�Ü\ã�åÂßäØ�Ù�å'Ù*ß�ÛÝà�çÝèêè så'á�Ú�Ø�ß}Øîçbß B s ¼ ³NM 0 M ëO×�Ø�Ù å'Ûzè�áñß}ã�ÛÝÜ�ã�å�ß}Ø�ÙQå'Ù*ßOÛÝà�çbè�èòÜLáUé ð Ù*æäåÂózæ'ÙkçbßäÙ3æ
ßäØîçÝÜ	Ûzæ�Ù�nwáîçbè�ß}Û P ëZ}�Ûzá�é�çkõ±ô�æ'ãêßäÙ�ß}Ø�ãêå w s � s�0 P {�ÛzæZÂ'á�åpß s�0 P ë

I Ø D öEÜ
×�Ø�Ù�æ}çÝÜ�óÝÙQÛÝàWç:àâáUÜ�Ú*ßäã�ÛzÜ¾óÝãêûzÙ*Ü ð õ¾çbÜ2çÝè�óÝÙ ð æäçÝã�Ú.æäá�èêÙ�Ú*ÛzÜ�å'ã�å'ßäå�ÛÝà@ô�Øîç�ß�õzÛÝá2ózÙ*ß
çÝå�Ûzáñß}Þ�áUßäå�ÛÝÜ�Ú3ÙÂõzÛÝá$öwÜ�Ûaô ßäØ�ÙOæäá�èêÙ�çbÜ�ìvß}Ø�Ù.ì�Ûzé:çÝã�ÜGë^�Xß�ã�å�Ü�ÛÝß�çbèêô,çaõLå�ÙkçÝåpõ±ß}Û
íîÜUì2çÝè�óÝÙ ð æäçÝã�Ú3çÝè�èqõzë�eîÛzæ�ß}ØUÙ�àâá�Ü�Ú�ß}ãêÛzÜ�å�ô�Ù�ô�Ûzæäövô�ãqß}Ø�ïøãêß�_ å�á�åäá�çÝè�èqõ�ÙkçÝå'ã�Ù3æ�ß}Û:ß}Ù3èêè
àâæ'Ûzé ç�ózæ}çbÞ�Ø�ô�Øîçbß�ß}Ø�Ù�ÛzáUß}ÞUáUß}å,çÝæäÙbëdä�Ûaô,Ù�ûzÙ*æ3ïîãêß�ÚkçbÜ ð Ù�ì�ÛzÜ�Ù�çÝè�ózÙ ð æ}çbã�Úkçbè�èêõ�ã�Ü
å'Ûzé:ÙOÚ3çÝåäÙ*å�á�å'ã�Ü�ó"é�Ù*ßäØ�ÛñìUå�çbß�Ûzá�æ�ì�ãêåäÞøÛzå}çÝèJë
��� �"!$#&%('C)�o +YNZÙ*ß Á 0 s 1 � B sk� O ïzô�ãqß}Ø ì�ÛÝé�çÝãêÜ çÝèêèñæ'ÙkçÝè�Üwá�é ð Ù*æäå3ïLçÝÜUì�å'á�Þ�ÞøÛzåäÙô�Ù ô�çÝÜ�ßOß}ÛvíîÜUì�ßäØ�Ù"æ}çÝÜUózÙÝë�×÷Û�öÝÙ*Ù3Þ\ß}Ø�Ù Ü�Ûbß�çbßäã�ÛzÜ2å'ã�é�Þ�è�Ùbï)ô�æäãqß}Ù u3� B sÙ� O ë
,ñáUÞ�Þ)ÛÝåäã�ÜUóþô�Ù$ØîçkûÝÙ�Ú�Ø�Ûzå'Ù3Ü ç�ÞîçÝæpß}ãêÚ3á�è�çÝæ u »�Ø�Ûaô ì�Û\ô�Ù�ß}Ù3èêè�ãêà�ß}Ø�Ù*æäÙ$ã�å"çÝÜ sßäØîçbß ózãqûzÙ*åQãêß�çÝå çÝÜ ÛÝáUß}Þ�áñß?Z ]þÙ±å'á ð å'ßäãêßäáUß}Ù±ÛÝá�æ�ûbçÝè�áUÙ:àâÛzæ u ãêÜþß}ØUÙ±Ù�nwáîçbßäã�ÛzÜ
uL� B s�� O çÝÜ�ì�åäÛzèqûzÙ�àâÛzæ s ë�×�Ø�ã�åWózãqûzÙ3å s-� 0 u ¼ O 1+� B ë^eîÛzæWçbÜwõ u ô�Ù�Ú�Ø�ÛLÛzå'ÙÝï�ô,ÙÚ3çÝÜ±ózÙ�ß�çÝÜ s ïUåäãêÜ�Ú3Ù�ß}ØUÙ3æäÙ�çÝæäÙ�Ü�ÛQÛ ð å'ß�çbÚ3è�Ù*å�ßäÛ�ß}ØUÙ�Ú*Ûzé:ÞUáUß�çbßäã�ÛzÜUå3ë`eîÛzæ�Ù�ýUçÝé�Þ�è�Ùbïãqà uL� ³NMTO ïñß}Ø�Ù*Ü s-� P�M ë@×�Ø�Ù s ô,Ù.ózÙ*ß�ãêå�ß}Ø�ÙOãêÜ�Þ�áUß�ß}Ø�çbß�ô�ã�èêèGózãqûzÙÂß}Ø�ÙOì�Ù*åäãêæäÙ3ìÛzáñß}Þ�áUß3ë@×�Øwá�å�ô,ÙÂÚ3çÝÜvózÙ*ß�çÝÜ�õ�Üwá�é ð Ù3æ�çÝå�çÝÜvÛzáñß}Þ�áUß,àâÛzæ Á ïUçÝÜ�ì±ßäØ�Ù�æ}çbÜ�ózÙ�ÛÝà Á
Ú*ÛzÜ�åäãêå'ßäå�ÛÝà�çÝèêèGæäÙ3çÝèZÜwá�é ð Ù3æ'å3ë

�mÜ�ß}ØUÙ�Þ�æ'Ù3Ú3Ù*ì�ã�ÜUó Ù�ýUçÝé�Þ�è�Ù�ß}ØUÙ¾çÝèêózÙ ð æäçþãêå:å'ã�é�Þ�è�Ùbë��Xß±ÚkçbÜ ð Ù$ì�ã\[�Ú*á�èêß�Ûzæ
ãêé:ÞøÛzåäå'ã ð èêÙ�»�àâÛzæ:Ù�ýUçÝé�Þ�è�Ùbï�ãêà Á 0 s 1 � s^] ¼ � s õÝÛzá ÚkçbÜ _ ß�ózÙ*ß:íîÜ�ì<ßäØ�Ù�æäçÝÜ�ózÙçÝèêózÙ ð æ}çÝãêÚkçÝèêèêõzë&�mÜ$å'á�Ú�Ø¾ç Ú3çÝåäÙbï)çbè�èGãêå�Ü�ÛÝß�è�ÛÝå'ßkë`D�à ß}Ù*æ�ãêÜ�ß}æäÛLì�á�Ú*ã�Ü�ó-�	�"Èï�¦
bí���ÊX�l��È±� _
È(�;���îï¥Ü�Ù3Ù*ì�Ù3ì�àâÛÝæ�ß}Ø�ãêå�çbÜ�ì$Ûbß}Ø�Ù*æ�Þ�áUæäÞøÛzåäÙ*å3ï¥ô,ÙOô�ã�èêè�åäØ�Ûaô ØUÛ_ô ß}Û�æäÙkçbì$ì�ÛÝé�çÝãêÜ�å
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çÝÜ�ì$æ}çÝÜUózÙ3å�àâæäÛzé�ózæäçÝÞ�Ø�å*ë�D�à ß}Ù*æ�ç�è�ãêß'ß}èêÙÂÞ�æ}çÝÚ�ß}ãêÚ3ÙÝïîßäØ�ã�å�ã�å�ÛÝà ß}Ù*Ü¾Ùkçbåäã�Ù*æ�ßäØîçÝÜ	ß}Ø�Ù
çÝèêózÙ ð æäçÝã�Ú�é:Ù�ß}Ø�ÛLì�ï�Ù�ûzÙ3Ü$ãêàeß}ØUÙ�çbè�ózÙ ð æ}ç ã�å�ÞøÛzå'åäã ð è�ÙÝë

C'D �YÜ è G ØdÛ<`Õûa�mØb�Y÷�û D
�mÜ�ß}Ù*æ'ûbçÝèZÜ�ÛÝß}çbß}ãêÛzÜvã�å�å'á�é�é�çÝæ'ã/.*Ù3ì�ã�Üvß}ØUÙOß}ç ð èêÙ3å ð Ù3è�ÛaôG�

�mÜ�ß}Ù3æpûbçÝè�å�ÛÝàZe�ã�ÜUãêß}ÙcNeÙ*Ü�óÝßäØ
×WõñÞøÙ.ÛÝàZ�mÜ�ßäÙ3æ'ûbçÝè =�ÛÝß}çbß}ãêÛzÜ �mÜ�Ù�nwáîçÝèêãêßmõ dÂæ}çÝÞUØ$ÛÝà&�mÜ�ß}Ù*æ'ûbçÝè

I,èêÛzåäÙ*ì efS x Vhg S ; s ; V S Vi i
:�Þ)Ù*Ü 0jS x V 1 S /�s1/KV S Vk k

ä�çÝèêà�ùXÛzÞøÙ3Ü efS x V 1 S ; s1/lV S Vi k
ä�çÝèêà�ùXÛzÞøÙ3Ü 0jS x Vhg S /qs ; V S Vk i

�mÜ�çÝì�ì�ãqß}ãêÛzÜ�ßäÛQß}Ø�Ù*åäÙ�ãêÜ�ß}Ù3æpûbçÝè�å�ÛÝàZíîÜ�ãqß}Ù�èêÙ3Ü�óbß}Ø�ßäØ�Ù3æ'ÙÂçÝæäÙ�ã�Ü�ß}Ù*æ'ûbçÝèêå�ß}Ø�çbß�Ú*ÛzÜñù
ß�çbã�Ü$çÝè�èeÜwá�é ð Ù3æ'å�è�çbæäózÙ*æ�ßäØîçÝÜ2ç�ózãêûÝÙ3Ü¾Üwá�é ð Ù*æ3ïøÛzæ�çbè�èeÜwá�é ð Ù3æäå�åäé:çÝè�èêÙ3æ�ßäØîçÝÜ2ç
ózãqûzÙ3Ü$Üwá�é ð Ù3æ3ë�×òÛ±ì�Ù*åäÚ3æ'ã ð Ù�ßäØ�Ù3å'Ù�ô�ÙQá�åäÙ.ß}Ø�Ù�å'õLé ð Ûzènm 0CãêÜUíîÜ�ãqßmõm1�ë��Xß�ãêå�á�åäÙ*ì
ã�Ü:ã�Ü�ß}Ù*æ'ûbçÝè¥Ü�ÛÝß}çbß}ãêÛzÜ:ßäÛ�ãêÜ�ì�ã�Ú3çbß}Ù�ß}Ø�çbß�çÝèêèîÜwá�é ð Ù3æäå�ß}Û�ßäØ�Ù�æ'ã�ózØ�ß�ÛÝàeç�ózãqûzÙ*Ü�ÞøÛzã�Ü�ß
çÝæ'Ù±ã�Ü�Ú*è�á�ìUÙ3ì�ë2×�Ø�Ù�å'õLé ð ÛzèK¼�m å'ß�çbÜ�ì�åQàâÛzæQÜUÙ3ó�çbßäãêûÝÙ±ã�ÜUí�Ü�ãêßmõÝï@çÝÜ�ì ãêå�á�å'Ù3ì>ã�Ü
ã�Ü�ßäÙ3æ'ûbçÝèøÜ�ÛÝß}çbß}ãêÛzÜ�ßäÛ ã�Ü�ì�ãêÚkçbßäÙ�ßäØîçbß�çbè�èøÜLáUé ð Ù*æäå�ßäÛQß}Ø�Ù�èêÙ*à ß,ÛÝà÷ç�ózãêûÝÙ3Ü�ÞøÛzã�Ü�ß�çbæäÙ
ã�ÜUÚ3è�áUì�Ù3ì�ë
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�mÜUíîÜ�ãqß}Ù¨�mÜ�ß}Ù*æ'ûbçÝèêå

×WõLÞ)Ù.ÛÝà^�mÜ�ßäÙ3æ'ûbçÝè =�Ûbß�çbßäã�ÛzÜ �mÜ�Ù�nwáîçbè�ãêßmõ dÂæ}çÝÞUØ	ÛbàZ�mÜ�ß}Ù*æ'ûbçÝè
I,èêÛzåäÙ*ì efS x m�1 S ; s1/ m S mi o
I,èêÛzåäÙ*ì 0�¼�m ï ð g ¼cm /�s ; V m Vp i
:�Þ)Ù*Ü 0jS x m�1 S / s�/ m S mk o
:�Þ)Ù*Ü 0¤¼cm x V 1 ¼cm / s2/qV m Vp k

��� �"!$#&%('Jr�+
�mÜ�ß}Ù3æpûbçÝè�å�ÛÝàZe�ã�ÜUãêß}Ù�NZÙ3Ü�óÝßäØ

×WõLÞ)Ù.ÛÝà^�mÜ�ßäÙ3æ'ûbçÝè =�Ûbß�çbßäã�ÛzÜ �mÜ�Ù�nwáîçbè�ãêßmõ dÂæ}çÝÞUØ	ÛbàZ�mÜ�ß}Ù*æ'ûbçÝè
I,èêÛzåäÙ*ì e B xbP g B ; s ;*P B Pi i
:�Þ)Ù*Ü 0 B xbP 1 B /�s1/ P B Pk k

ä�çÝèêà�ùXÛzÞøÙ3Ü e B xbP 1 B ; s�/ P B Pi k
ä�çÝèêà�ùXÛzÞøÙ3Ü 0 B xbP g B / s ;*P B Pk i
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�mÜUíîÜ�ãqß}ÙG�mÜ�ß}Ù*æ'ûbçÝè�å

×WõñÞøÙ.ÛÝàZ�mÜ�ßäÙ3æ'ûbçÝè =�ÛÝß}çbß}ãêÛzÜ �mÜ�Ù�nwáîçÝèêãêßmõ dÂæ}çÝÞUØ$ÛÝà&�mÜ�ß}Ù*æ'ûbçÝè
I,èêÛzåäÙ*ì e B ïsm�1 B ; s�/ m B mi o
I,èêÛzåäÙ*ì 0 ùYm ï P g m /�s ;*P m Pp i
:�Þ)Ù*Ü 0 B ï^m�1 B /�s1/ m B mk o
:�Þ)Ù*Ü 0�ùYm ï P 1 m /�s1/ P m Pp k

=�ÛÝßäÙ\ßäØîçbß�ß}ØUÙþÜwá�é ð Ù3æ B èêã�Ù*åvã�ÜEß}Ø�Ù\ã�Ü�ß}Ù*æ'ûbçÝèêåte B xbP g ï:e B xbP 1�ï:e B x m�1~ïÂçÝÜ�ì
0�¼�m x B g ï ð áñß�ìUÛñÙ*å�ÜUÛÝß�è�ãêÙ�ã�Ü 0 B xbP g ïh0 B x4P 1�ïh0 B x m�1�ÛÝæH0¤¼cm x B 1�ë

L û ü Ød÷ D Ø D 
uI Ø D öEÜv	 è û ü Ø çéè Ødê¨ë
×òÛþãêè�è�áUå'ß}æäçbß}Ù�ß}Ø�Ù�ózæäçÝÞ�Ø�ãêÚkçÝè,é:Ù�ß}Ø�ÛLì>ÛÝà�íîÜUì�ã�Ü�ó�ì�ÛÝé�çÝãêÜ�å çÝÜUìúæäçÝÜ�ózÙ*å3ï�ô�Ù	á�åäÙ
åäÛÝé:ÙÂæäçbß}Ø�Ù*æ�Ûñì�ìLùmè�ÛLÛzöwã�ÜUó�àâá�Ü�Ú�ß}ã�ÛÝÜ�å3ë`]þÙOß}çÝöÝÙÂßäØ�ÙÂàâá�Ü�Ú*ßäã�ÛzÜ�ß}Û ð ÙOózãêûÝÙ3Ü ð õ�ß}Ø�Ù
ózæäçÝÞ�ØþçÝÜ�ì�ô,Ù:çÝåäå'á�é�Ù�ßäØ�Ù:ìUÛzé�çbã�Ü2ã�åÂô�Øîç�ß.õÝÛzá å'Ù3Ù�ã�Ü�ß}Ø�Ù"ãêè�è�áUå'ß}æäçbß}ãêÛzÜC? Ü�Û
Ù�ýLßäÙ3Ü�å'ã�ÛzÜ�å ð Ù*õzÛÝÜ�ì	ßäØ�Ù ð ÛÝá�Ü�ìîçÝæpõzë
×�Ø�Ù�ì�Ûzé:çÝã�ÜþÛÝà�ç¾àâá�Ü�Ú*ßäã�ÛzÜ óÝãêûzÙ*Ü ð õ åäá�Ú�Øúç¾ózæäçÝÞ�Ø ã�åQçÝåäå'á�é:Ù*ì ß}Û ð Ù:ß}Ø�Ù

s ùXûbçÝèêá�Ù3åWß}Ø�çbß�ØîçkûÝÙ�ÛzáUßäÞ�áUßäå�åäØ�Ûaô�Ü±ãêÜ:ßäØ�Ù�ãêè�è�áUå'ß}æäçbß}ãêÛzÜ�ëe×òÛQåäÙ*Ù�ô�Ø�ãêÚ�Ø±ÛzÜ�Ù*å,ß}Ø�Ù�õçÝæ'ÙÝï�ãêé�çÝóÝã�Ü�Ù±ßäæ}çkûzÙ*è�ã�ÜUó çÝèêÛzÜ�ó�ß}Ø�Ù s ùhç_ýUãêå�àâæ'Ûzé è�Ù�à ß"ß}Û æ'ã�ózØ�ß3ï,è�ÛLÛzöwã�ÜUó\áUÞ çÝÜ�ìì�Ûaô�Ü<àâæäÛÝé Ù3çÝÚ�ØEÞ)ÛÝã�Ü�ß�ÛÝÜ<ß}Ø�Ù2ç_ýUãêå:ßäÛ åäÙ*Ù2ãêà�õÝÛzá åäÙ*Ù�ç Þ)ÛÝã�Ü�ß±ÛÝàÂßäØ�Ù¾ózæäçÝÞ�Ø
ì�ãêæäÙ3Ú�ß}èqõ�ç ð ÛaûÝÙ�Ûzæ ð Ù3èêÛaô ãêß3ëT×�Ø�Ù�Ú*Ûzè�èêÙ3Ú*ßäã�ÛzÜ�ÛÝàeçbè�èîûbçÝè�á�Ù*å,ÛÝà s àâÛÝæ�ô�Ø�ãêÚ�Ø�ß}ØUÙ3æäÙ�ã�åçÝÜ�ÛzáUßäÞ�áUß�ã�å�ßäØ�ÙOì�Ûzé:çÝã�ÜvÛbà÷ßäØ�ÙÂàâá�Ü�Ú*ßäã�ÛzÜGë
×�Ø�Ù�æ}çÝÜ�óÝÙ�Ú*ÛzÜ�åäãêå'ßäå�ÛÝàGçÝèêèUß}Ø�Ù u ûbçÝèêá�Ù3åWß}Øîç�ß,çbæäÙ�ÛzáUßäÞ�áUß}å*ëT×òÛ�åäÙ*Ù�ô�ØUã�Ú�Ø�ÛÝÜ�Ù3åß}ØUÙ*õ�çÝæ'ÙÝïeã�é:çÝózãêÜ�Ù.Ú3è�ãêé ð ãêÜ�ó�ß}ØUÙ u ùhç_ýUãêå�àâæäÛÝé ð ÛÝßäßäÛzé ßäÛ±ß}ÛzÞ�ïeèêÛñÛzöwãêÜ�ó±è�Ù�à ß.çÝÜ�ìæäãêózØ�ß�àâæäÛzé�Ù3çÝÚ�Ø¾ÞøÛzã�Ü�ß�ÛzÜ$ßäØ�Ù�ç_ýUãêå�ãêÜ$ßäá�æäÜ	àâÛzæ�ÞøÛzãêÜwßäå�ÛÝÜ$ß}ØUÙ�ózæäçÝÞ�Ø�ë�D�åäãêé:Þ�èêÙ

Ù�ýUçÝé�Þ�èêÙ�ã�å�ßäØ�Ù�àâá�Ü�Ú*ßäã�ÛzÜ"ózãqûzÙ*Ü�ãêÜ�2TýUçÝé�Þ�èêÙ P ã�ÜQßäØ�Ù�íîæäåpßWåäÙ3Ú�ß}ãêÛzÜ:Ûbà)ßäØ�ã�å@Ú�ØîçbÞUß}Ù*æ3ë
×�Ø�ÙOì�Ûzé:çÝãêÜvã�å w ³Tx B x4Omx8WYx4Pyx4t {.çÝÜUì�ßäØ�ÙOæ}çÝÜUózÙOã�å w Mmx4Oyx8WYxk³NM {
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��� �"!$#&%('$)y| +�I,ÛÝÜ�åäãêì�Ù3æ�ß}ØUÙOàâÛÝè�è�Ûaô�ãêÜ�óQózæäçÝÞ�Ø	ÛÝàTçQàâá�ÜUÚ*ß}ãêÛzÜ�ë
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×�Ø�Ù s ùXûbçÝèêá�Ù3å�àâÛzæ�ô�Ø�ã�Ú�Ø$ß}Ø�ÙOàâá�Ü�Ú�ß}ã�ÛÝÜ�ã�å�ì�Ù�íîÜ�Ù*ì�çÝæäÙÂù B ïUù ³ ï ³ çbÜ�ì¾çÝèêèZÞ)ÛÝã�Ü�ß}å�ã�ÜãêÜwßäÙ3æpûÝçbèxe B x8W g ëZ]þÙ�á�å'Ù�åäÙ�ß ð æäçÝÚ�öÝÙ�ß}å�çÝæ'Ûzá�Ü�ì:ß}Ø�Ù�ã�åäÛÝè�çbßäÙ3ì�ÞøÛzãêÜwßäå3ïLåäÛ�ßäØ�Ù�ìUÛzé�çbã�Üãêå�ô�æäãqßäßäÙ3Ü w ¼ B x ¼ ³Txk³ {zy{e B xzW g ë$0C×�ØUÙ|y ã�å.æäÙkçbì Ë'á�Ü�ãêÛzÜYÌ$çÝÜ�ì ãêÜþß}ØUã�å�Ú*ÛzÜ�ß}Ù~ýñß
é�ÙkçÝÜUåLËäçÝÜ�ìGë´Ì¹1Q×�Ø�Ù u ùXûbçÝèêá�Ù3å�Û ð ß}çÝã�ÜUÙ3ìvçÝæ'Ù�ù O ïLù B ï O ïUçÝÜ�ìvÙ�ûzÙ3æpõwß}Ø�ãêÜ�ó àâæäÛzé O ß}Û
P ã�Ü�Ú*è�á�å'ãêûÝÙÝë@×�Ø�ÙOæ}çbÜ�ózÙOã�å�ßäØLáUå w ¼ Omx ¼ B {Yy}e OmxbP g ë
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×�Ø�Ù�ã�èêè�á�åpß}æäçbß}Ù*ì ì�Ûzé:çÝã�Ü Ú*ÛzÜ�å'ã�å'ßäå"ÛÝà�çbè�è�ûbçÝèêá�Ù3å"ÛÝà s ð Ù�ßmô,Ù*Ù3Üúù W çÝÜ�ì t ïWÛzæ ã�Üã�Ü�ßäÙ3æ'ûbçÝè÷Ü�ÛÝß}çbß}ãêÛzÜ�eñ¼ WYx4t g ëQ×�ØUÙ æ}çÝÜ�óÝÙ Ú3ÛzÜ�å'ã�åpß}åOÛÝà�ß}Ø�ÙQßmô�Û$ÞøÛzãêÜwßäå u3� ¼ B çÝÜ�ì
uL� W ïîÛzæ�ã�Ü�å'Ù*ß�Ü�ÛÝß}çbß}ãêÛzÜ�ï w ¼ B x8W {wë

ÃvÎ�¹ ����ÀÂÁ@µ Ö À B µ�¶�À É Ì ¼½·¾µ Æ5Ö À
I,ØîçÝÜUózÙÂçÝÜ�ì:ß}Ø�Ù�æäçbß}Ù�çbß,ô�Ø�ãêÚ�Ø±ãêß,ÛñÚ*Ú3á�æ'å�çÝæ'Ù�ÛÝàeÚ*Ù3Ü�ß}æäçÝè�ã�é�ÞøÛzæ'ß}çÝÜ�Ú3Ù�ã�Ü:ÚkçÝèêÚ3á�èêá�å
çÝÜ�ì�ãêß}å:çÝÞ�ÞUè�ã�Ú3çbß}ãêÛzÜ�å*ë ×�Ø�Ù�ûzÙ*è�ÛLÚ3ãqßmõúÛbàOç Þ�æ'Û ð Ù�çÝå�ãqß�è�çÝÜ�ì�å�ÛzÜ�ßäØ�Ù½��çbæ'ß}ã�çÝÜ
åäáUæ'àCçÝÚ*ÙÝï,ßäØ�Ù�çbé:ÛzáUÜwß�ãqß:Ú*Ûzå'ßäå:ßäÛþÞ�æ'ÛñìUá�Ú3Ù�ß}Ø�Ù	é�ã�è�èêã�ÛzÜ çÝÜ�ì>íîæäåpß:ô�ãêì�ózÙ*ß�çbà ßäÙ3æ
õzÛÝá _ ûÝÙ�Þ�æ'ÛñìUá�Ú3Ù*ìvç.é�ã�èêè�ãêÛzÜ�ï_ß}Ø�Ù�æ}çbßäÙ�ç�ß�ô�ØUã�Ú�Ø�ßäØ�Ù�ÛkýLõLózÙ3Ü�è�Ù*ûÝÙ3è¥ã�åWãêÜ�Ú3æ'ÙkçÝå'ã�Ü�ó.Ûzæ
ì�Ù*Ú3æäÙ3çÝåäãêÜ�ó�ã�Ü.ç�Þ�çbß}ãêÙ3Ü�ß¸_ å ð è�ÛLÛñìÂåpß}æ'ÙkçÝé*? çÝèêèbßäØ�Ù3å'Ù�çÝæ'Ù@ÛÝà�ózæ'Ùkçbßeãêé:ÞøÛzæpß�çÝÜ�Ú*ÙWçÝÜ�ì
çÝèêè)ãêÜwûÝÛzèêûÝÙ�æ}ç�ß}Ù�ÛÝàeÚ�Ø�çÝÜ�ózÙbë@I�çbè�Ú3áUè�á�å�ìUÙkçÝèêå�Ù��)Ù3Ú�ß}ãêûÝÙ3èqõ:ô�ãqß}ØvåäáUÚ�Ø	é:çbß'ß}Ù3æ'å�á�å'ã�Ü�ó
ß}ØUÙ Ú3ÛzÜ�Ú*Ù3ÞUßOÛbà�ãêÜ�å'ß}çÝÜ�ß�çÝÜUÙ3Ûzá�åÂæäçbß}Ù Ûbà�Ú�Ø�çÝÜ�ózÙbëaì�Ù*í�Ü�ã�Ü�óvÚ�Ø�çÝÜ�ózÙ"çbßÂçÝÜ�ã�Ü�åpß�çÝÜ�ß
ã�å�ç±Þ�æäÛ ð è�Ù3é	ï ð Ù3Ú3çÝá�å'Ù�Ú�Ø�çÝÜ�ózÙ"ØîçÝÞUÞ)Ù*Ü�åÂÛaûzÙ3æÂßäã�é�ÙÝëG�XàWß}Ø�Ù Ú�ØîçbÜ�ózÙ"ÛñÚ*Ú3á�æ'åOçbßOç
å'ßäÙkçÝìñõ"æ}çbßäÙÝïwãêß�_ åWÙkçbå'õÉ�Tãêà æÝáîçÝÜ"ß}ØUÙ�] çÝè�öbÙ3æ@ô,çÝè�öwå�å'ß}Ù3çÝì�ãêèêõ çbÜ�ì:Ú*ÛaûzÙ3æ'å Þ é:ãêè�Ù*åTã�Ü
B Ø�ÛÝá�æäå*ï�Ø�ã�å�åäÞøÙ3Ù*ì$ç�ß�çÝÜ�õ±ãêÜ�å'ß}çÝÜ�ß�ãêå W é�Þ�Ø�ë`�,áñß�ãêàeçbÜvÛ ð Â'Ù3Ú�ß�ã�å�àCçÝè�èêã�Ü�óÂß}Ûaô,çÝæäì
ß}ØUÙ�å'á�æ'àCçbÚ3Ù"ÛÝà��$çÝæäåOãêß�ã�åOé:ÛaûLã�ÜUóvÙ*ûzÙ*æ.àCçbå'ß}Ù*æ3ïòçÝÜ�ì�ß}ØUÙ�ÞUæäÛ ð èêÙ3é Ûbà,ì�Ù*åäÚ*æäã ð ã�Ü�ó
ãêßäå�ûÝÙ3èêÛñÚ*ãêßmõ	çbß�çÝÜ�ãêÜ�å'ß}çÝÜ�ß�ã�å�ØîçÝæ'ì�ë��Xß¸_ å ð Ù3Ù3Ü�åäÛzèqûzÙ3ì ð õ$Úkçbè�Ú3áUè�á�å*ë�×�ØUÙ�é�Ù*ß}ØUÛñì
ã�Ü�ûÝÛzèêûÝÙ3å�ß�çÝöwãêÜ�ó"è�ã�é�ãêßäå�ÛbàTçkûzÙ*æ}çÝóÝÙ.ûÝÙ3è�ÛLÚ3ãqß}ãêÙ3å�ÛaûzÙ*æ�å'Ø�Ûzæpß}Ù3æ�çÝÜUì	å'Ø�Ûzæpß}Ù3æ�ãêÜwßäÙ3æpûÝçbè�å
ÛÝàøß}ãêé:Ù�çbÜ�ì íîÜ�ì�ãêÜ�ó.çOèêã�é�ãêß¤�ñç�Üwá�é ð Ù3æTßäØ�Ù�çkûzÙ3æäçÝózÙ*å�Ú*è�Ûzå'Ù�ã�Ü"ÛzÜ�ëZ]þÙ�è�Ù3çkûzÙ�é:ÛÝå'ß
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ÛÝàZßäØ�Ù�èêã�é�ãêß}åTàâÛÝæ,Úkçbè�Ú3áUè�á�å*ë`ä�Ù*æäÙ�ô�Ù�ì�Ù�ûzÙ3èêÛzÞ±ß}ØUÙ�ã�ì�Ù3ç�ÛÝàòçkûÝÙ3æ}çbózÙ�æ}ç�ß}Ù�ÛbàeÚ�ØîçÝÜ�ózÙ
ÛaûzÙ*æ�çbÜ	ãêÜ�ß}Ù3æpûbçÝèHë

eîÛzæ�ç Ú3ÛÝÜ�å'ß}çÝÜ�ß�àâá�Ü�Ú*ßäã�ÛzÜl»Uß}Øîç�ß�ã�å*ï�çQàâá�Ü�Ú�ß}ã�ÛÝÜvÛÝàeß}Ø�Ù�ßmõLÞøÙ Á 0 s 1 ��� ïñô�Ø�Ù*æäÙ �ãêå�ç�Ú*ÛzÜ�å'ß}çÝÜ�ßkïUßäØ�Ù3æ'Ù�ã�å�Ü�ÛQÚ�ØîçbÜ�ózÙÝï�çÝÜ�ì±ß}ØUÙ�æ}ç�ß}Ù�ÛÝàeÚ�Ø�çÝÜ�ózÙ�ãêå�çÝèqô�çkõLåi.*Ù3æäÛUë@×�Ø�ã�å
ãêå�Þ�æäÙ�ßäßmõ�ì�á�èêèHï ð áUß�ô,ÛÝæ'ß}Ø	Ü�ÛÝßäã�Ü�óUë

eîÛzæ,èêã�Ü�Ù3çÝæ�àâáUÜ�Ú*ßäã�ÛzÜ�å�ß}Ø�Ù�æäçbß}Ù�ÛÝàeÚ�ØîçÝÜ�óÝÙÂã�å�çbèêô,çaõLå,ßäØ�Ù�åäçÝé:Ùbë`�Xß�ã�å�ß}Ø�ÙÂå'è�ÛzÞøÙ
ÛÝà)ß}Ø�Ù�è�ãêÜ�ÙÝëbP�Ù*ÚkçÝèêè�ß}Ø�Ù�ì�Ù�íîÜ�ãêßäã�ÛzÜ�ÛÝàGåäè�ÛÝÞ)Ù �÷ß}ØUÙ�å'è�ÛzÞøÙO� ÛÝàGßäØ�Ù�è�ã�ÜUÙ�ß}Ø�æ'Ûzá�ózØ�ß}Ø�Ù
ÞøÛzã�Ü�ßäåH0 s f x u f 1�çÝÜ�ì$0 s ã x u ã 1,ã�å�óÝãêûzÙ*Ü ð õÉ�� � u ã ¼ u f

s ã ¼ s f
D�è�åäÛ�æ'Ù3Úkçbè�è�ßäØîçbßOÜ�Û�é:çbßäßäÙ3æ�ô�ØîçbßÂßmô�Û	Þ)ÛzãêÜ�ß}åÂÛÝà�ß}Ø�Ù"èêã�Ü�Ù çbæäÙ á�å'Ù3ìþßäÛvíîÜ�ì�ß}Ø�Ù
å'è�ÛzÞøÙÝï�ßäØ�Ù�æ'Ù3å'á�èêß�ãêå�ßäØ�ÙOå}çÝé�ÙÝëE�mÜ�ß}Ù3æ'é:å�ÛÝà÷ß}Ø�ÙOózæäçÝÞ�Ø	ÛÝà@ç èêã�Ü�ÙÂãêÜ$ç"Ú3ÛLÛzæ'ì�ã�Üîç�ß}Ù
åpõñåpß}Ù*é$ï@ß}ØUÙ�åäèêÛzÞøÙ�æäÙ��îÙ3Ú�ß}åQßäØ�Ù:àCçÝÚ�ßQß}Ø�çbß�ßäØ�Ù�ózæäçÝÞ�Ø æ'ã�å'Ù3åQÛzæ.àCçÝè�èêå.çbß ç�åpß}Ù3çÝìUõ
æäçbß}Ùbë@æÝá�çÝÜ	ßäØ�Ù¨] çbè�öÝÙ*æ�ã�å�çÝÜ	Ù�ýUçÝé�Þ�èêÙÂÛÝà÷ßäØ�ã�å*ë

�mÜ2é�çbÜwõ$åäãqß}áîç�ß}ã�ÛÝÜ�å�ãêÜ�ô�Ø�ãêÚ�Ø\æäçbß}Ù�ÛÝàWÚ�ØîçÝÜ�óÝÙ ã�å�ÜUÛÝßÂå'ßäÙkçÝìñõzïGô�Ù ÚkçÝÜ2óÝÙ*ßOçÝÜ
ÛaûzÙ*æ}çÝèêèUûLã�Ù�ô ð õQèêÛñÛÝöLãêÜ�óÂçbß�ß}Ø�Ù�Ù*Ü�ì�ÞøÛzã�Ü�ß}å@ÛbàGçbÜ ã�Ü�ß}Ù*æ'ûbçÝèUÛbàGãêÜwßäÙ3æ'Ù3å'ß3ïwçÝÜ�ì íîÜ�ìUã�Ü�ó
ßäØ�Ù�çaûÝÙ3æäçÝózÙ�Ú�ØîçÝÜ�ózÙ »�»É�(�(����ß}Ø�Ù�åpß}ÙkçbìUõ"æ}çbßäÙ�ß}Øîçbß@ô�Ûzá�èêì"Þ�æäÛLì�á�Ú*Ù�ßäØ�Ù�å}çÝé�Ù�æäÙ*åäá�èqßkë
eîÛzæ�Ù~ý�çbé:Þ�èêÙ�ô�Ù�Ú3çÝÜvß�çÝöbÙOßäÛÝß�çbè�ì�ã�åpß�çÝÜUÚ3Ù�ß}æäçkûzÙ3èêÙ3ì	ì�ãêûLãêì�Ù3ì ð õ±ß}Ûbß�çÝèøß}ã�é�Ù�ß}çÝöÝÙ*Ü
ßäÛüíîÜUìÕßäØ�Ù çkûÝÙ3æ}çbózÙ\ûÝÙ3èêÛñÚ*ãêßmõ<ÛbàL�$ãêÚ�ØîçÝÙ3è�ßäØ�Ù$�$ÙkçÝÜUì�Ù3æ'Ù3æ3ï�ô�ØUÛúØwá�æ'æäã�Ù*å	ßäØ�Ù3Ü
ìîçkô�ì�èêÙ3å*ïòÛÝæ�ô,Ù"ÚkçbÜ�ß}çÝöÝÙ ßäØ�Ù Þ�æäãêÚ3Ù ÛÝà,çvå'ßäÛñÚ�ö2ç�ß�ß}Ø�Ù ð Ù3ózãêÜ�Ü�ãêÜ�óvçÝÜ�ì�Ù*Ü�ìþÛbà,ç
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