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°�± ®³²�®³²\´5µe¶,·,¸¹´º®¼»0½T´ ±C¾ ´�´ ± ·
´ ± ·,²5®¿²À·,Á�´º®¼´ºÂ³·tÃ YEÄÆÅÈÇÊÉJË?Ë,Ì1Í�Î�^EÏ­ÄÆÅ�Ð�Ñ�`;Ì1ÇÊÄÆÅ�ÒÓÏ�Å�Í­É�l ÒÔÉÕÉJÇAÏ
²×Ö«Ø«Ùh®¿´×´º·,Ã:ØÕ½ [�Ú lÈÏ�ÐCÏ­Ì1Í�Ð ´ºµZ´ ± ·\Û3Á«Ã«® ¾ Á.Û3Á«²×´5®¿´5Ö�´º·\µÜ» ° ·t¶ ± Á«µÊÂ¿µÊÝG½ÊÞJß ¾ Ã«¸ ¾ ²à»áµÊ¸n´ ± · ¾?â\¾ ¸×Ã
µÜ»�´ ± ·ãÃ«·tÝÊ¸5·t·ãµG»�äZµJ¶t´5µÊ¸£µG»Èå ± ®¿Â³µÊ²×µÊæ ± ½e®³² ¾ Ø�µÊÁ ¾Aç Ã«·�¸5·,¶tµÊ¸5ÃuµG» ¸×·,²5· ¾ ¸5¶ ±Tâ µÊ¸×èh¶ ¾ ¸5¸×®³·tÃ�µÊÖ%´
Ø�½ ± ·,¸ÀÖ«Á«Ã«·t¸ÀµÊÖ«¸�²5Ö�æ�·t¸×éJ®³²×®³µÊÁ ê °�± ·k¶tµÊÁ�´º·tÁÕ´5²¡µÜ»n´ ± ®³²¦´ ± ·,²×®³²tÞC®³Á6»áÖ«Â³Â�µÊ¸�®³Á6æ ¾ ¸×´5²,Þ ±C¾ éÊ·_Á«µÜ´
Ø�·,·tÁO²5Ö«Ø�Ù�®¼´5´º·tÃ�´ºµ ¾ ÁÕ½�µG´ ± ·,¸xÛ3Á«²¹´º®¼´ºÖ�´5·TµÊ¸xë�Á«®¿éG·,¸×²5®¿´3½�»áµÊ¸E´ ± · ¾?â\¾ ¸5ÃOµG» ¾ Á�½�Ã«·,ÝÊ¸×·,·6µÊ¸
Ã�®³æ«Â¿µÊÙ ¾ ê

ß ¾ Ã«¸ ¾ ²�ì#íGîÊîeîÊïÊí ð1åÔ¸5µG»Iê�ñ¡ê�òH·,ÝÊÁ ¾ Á ¾ ¸ ¾ ½ ¾ Á ¾�ó ð1äZ¸tê�ôãê�ô ±C¾ Á�Ã«¸ ¾�õ ·,è ±C¾ ¸ ó
ä ¾ ´º·Gö
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åÔ¸ ¾ ®³²×·:Ø�·E´ºµ�´ ± ·.úÈµÊ¸×Ã�µG»à´ ± · â µÊ¸5Â¿Ã«²,êãû¡· ±«¾ ²ZØ«Â¿·,²5²×·,ÃsÙh· â ®¼´ ± ´ ± · â µÊÁ«Ã«·t¸×»áÖ«ÂnµÊæ«æ«Ö�¸×´ºÖJì
Á�®¿´3½TµÜ»Óæ«Ö�¸5²5Ö�®³Á«ÝhÙ:½6å ± êüä9Ã�·,ÝÊ¸×·,· ¾ ´�Û3Á«Ã«® ¾ ÁjÛ3Á«²×´5®¿´ºÖ%´º·
µG» ° ·t¶ ± Á«µÊÂ¿µÊÝG½�ì¹ß ¾ Ã«¸ ¾ ²¡Ö«Á�Ã«·,¸�´ ± ·
ÝGÖ«®³Ã ¾ Á«¶,·ZµÜ»È´ ± ·Z®¿Â³Â¿Ö«²×´5¸5µÊÖ«²#åÔ¸5µG»á·t²5²×µÊ¸ÀñãêJòH·tÝÊÁ ¾ Á ¾ ¸ ¾ ½ ¾ Á ¾ ê£û¡·
²¹´ ¾ Á�Ã«²¦´ ¾ Â³ÂCì ¾ Á«µÜìýÁ«µÊÁ«²×·,Á«²×·
¾ ´5´º®¼´ºÖ«Ã�·GÞ«·ÿþ�¶t·,Â¿Â³·,Á�´�´º· ¾ ¶ ± ®³Á�Ý«Þ ¾ Á|®³Á«¶t¸5·,Ã�®³Ø«Â¿·
æ ¾ ²5²×®³µÊÁj»áµÊ¸�¸×·,²5· ¾ ¸5¶ ± Þ ¾ Ø�®³Â³®¼´3½�´5µeÙxÖ«Â¿´5®¿´ ¾ ²5è��
¸×·,²×· ¾ ¸×¶ ± ´ºµGæ«®³¶t²HµÜ»���²×´5Ö«Ã«·tÁÕ´5²,Þ%Ù�µJÃ«·,²¹´3½ÊÞÕØ�·,Á«·)éÊµÊÂ¿·,Á«¶t·GÞ�¶tµÊÁ«²¹´ ¾ Á�´ºÂ¼½.·,Á�¶,µÊÖ«¸ ¾ ÝÊ®¿Á«Ý ¾ Á«ÃhÃ«¸5®¼éÕì
®¿Á«Ý ± ®¿²\²×´5Ö«Ã«·tÁÕ´5²�´ºµ â\¾ ¸5Ã«²\´ ± ·,®¿¸\¸5·t²5· ¾ ¸5¶ ± ÝÊµ ¾ Â¿²Hì ± ·ã®³² ¾ èÕ®¿ÁT´ºµx´ ± ·ZÙ ¾ ²×´º·t¸\¶,¸ ¾ »0´º²×Ù ¾ Á âÀ± µ
¶ ¾ Á�æ«¸×µ%Ã�Ö«¶,·k´ ± · ç Á«·,²¹´
µG»£Ù ¾ ²×´5·,¸×æ«®³·t¶,·,² â ®¿´ ±�± ®¿²ã®³Á�ÝÊ·,ÁÕÖ«®¼´3½Êê�û¡®¿² ¾ ´×´º®¿´5Ö«Ã«· ¾ Á«Ã ¾ æ«æ«¸5µ ¾ ¶ ±
±«¾ éG·xÙhµÊÖ«Â³Ã�·,Ã�Ùh·E®¿Á�´ºµ ¾ Ø�·t´×´º·t¸¡éÊ·t¸5²×®³µÊÁsµG»£ÙE½%²×·,Â¼»IêãÛÀ² ±C¾ Â³Â�¸5·tÙ ¾ ®¿Á�·)éÊ·,¸
ÝG¸ ¾ ´5·t»áÖ«Â�´ºµ ± ®³Ù
»áµG¸ ±C¾ é%®¿Á«Ý.´ ¾ èÜ·,ÁpÙ�·
Ö«Á�Ã«·,¸ ± ®¿²À´5Ö�´º·tÂ ¾ ÝG·Gê

Û ¾ Ù�®³Á«Ã�·,Ø�´5·,Ãp´5µuäZ¸tê�ôãê�ô ±C¾ Á«Ã«¸ ¾uõ ·,è ±C¾ ¸�»áµÊ¸ ±C¾ é%®¿Á«Ýe´ ¾ èÜ·,Á�Ùh·_Ö«Á«Ã«·t¸ ± ®³²ÀÝÊÖ«®¿Ã ¾ Á«¶t·
®¿Áp´ ± · ç Á ¾ Ân²¹´ ¾ ÝÊ·t²ZµG»ÔÙE½p¶tµÊÖ«¸×²5·GêãÛ ±C¾ éÊ·.Ø�·,Á«· ç ´º·tÃ�»á¸5µÊÙ ± ®¿²ãÁÕÖ«Ùh·,¸5µGÖ«²Z²5Ö�ÝÊÝÊ·,²¹´º®¿µÊÁ«² ¾ Á«Ã
®¿Ã«· ¾ ²¦Ã«Ö«¸×®³Á«ÝE´ ± ·ãé ¾ ¸×®³µÊÖ�²#´º·t¶ ± Á«®¿¶ ¾ Â�Ã«®³²×¶,Ö«²×²5®³µGÁ«²,ê£û�· ±C¾ ²\Ø�·,·tÁ6éÊ·,¸¹½TèÕ®³Á�ÃT®³ÁT·tÁ«²5Ö�¸5®³Á�Ýx´ ±C¾ ´
ÛÀæ«Ö�¸5²5Ö�·.Ù:½�¸×·,²×· ¾ ¸×¶ ±�¾ Á�Ãs·,Á��×µ ½ ¾ Â³ÂÈ´ ± ·x» ¾ ¶,®³Â¿®¿´5®³·,²À®¿Á�´ ± ·:Â ¾ Ø Þ�Ö«Á ± ®¿Á«Ã«·t¸5·,Ã�êEÛ ¾ Â¿²5µu´ ±C¾ Á«è
± ®³Ù »áµÊ¸HÙ�·)´º®³¶tÖ«Â³µGÖ«²5Â¼½e¶,µÊ¸×¸5·,¶)´º®¿Á«ÝxÙ:½e´ ± ·,²5®¿²\Ã«¸ ¾ »0´?Þ ¾ Á«ÃT»áµÊ¸H´ ± ·¡·,Á«µG¸5ÙhµÊÖ«²\æ ¾ ´º®³·tÁ«¶,· ± · ±C¾ ²
² ± µ â Áp´5µ â¦¾ ¸×Ã«²ÀÙ�·Üê

Û.æ«¸×µG»áµÊÖ«Á�Ã«Â¿½P´ ±«¾ Á«è�äZ¸,ê õ ê�� ¾ �×·,Á�Ã«¸ ¾ Á�»áµG¸u·téJ®¿Á«¶,®¿Á«Ý�èÜ·,·,Á�®³Á�´5·,¸5·t²×´u®³Á�²×µÊÙ�·pµG»_Ù:½
¸×·,²×· ¾ ¸×¶ ± æ«¸×µÊØ«Â¿·,Ùh²,Þ ¾ Á«ÃO»áµÊ¸ ± ®¿²xæ«¸×µÊÙ�æ%´ ± ·,Â¿æ�µGÁO²5·téG·,¸ ¾ ÂÀµ%¶t¶ ¾ ²×®³µÊÁ«²tê�Û ¾ Ùq´ ±C¾ Á«è�»áÖ«Â\´5µ
äZ¸têGû�·,Ù ¾�� êÊßpÖ«¸¹´ ± ½:»áµÊ¸ ± ·,¸à¶tµÊÁ«¶t·,¸5Á�Þ�·,Á«¶tµÊÖ«¸ ¾ ÝÊ·,Ùh·,Á�´ ¾ Á«Ãx´ ± µÊÖ«Ý ± ´¹ì3æ«¸×µ éÊµÊèÕ®³Á�Ý
	ÕÖ«·,²¹´º®³µGÁ«²
Ã�Ö«¸5®¿Á«Ý.é ¾ ¸5®³µGÖ«²\´º·t¶ ± Á«®³¶ ¾ ÂÈæ«¸×·,²5·tÁ�´ ¾ ´5®³µÊÁ«²tê



ÛÈ´ ±«¾ Á«èEå£¸×µG»Iê õ ê�� ¾ Ù ¾ Á ¾ Á«ÃeåÔ¸5µÜ»Iê ° ê � ê
�
µÊÁ�� ¾ Â¿éG·��ÜÞJô ±C¾ ®³¸×æ�·t¸5²×µÊÁ«²àµG»�´ ± ·\Ã«·tæ ¾ ¸×´5Ù�·tÁ�´
µÜ»�ô¦µÊÙ�æ�Ö�´º·t¸ õ ¶t®³·,Á�¶,· ¾ Á�Ã��£Á�ÝÊ®³Á«·t·,¸×®³Á«Ý«ÞA»áµÊ¸Óæ�¸5µ éJ®³Ã«®¿Á«ÝãÙh·¦¶tµÊÁ«²×´ ¾ Á�´£²5Ö«æ�æ�µÊ¸¹´ ¾ Á�Ã.·)þ%¶,·tÂ³Â³·tÁ�´
» ¾ ¶,®³Â¿®¿´5®³·,²e´ºµO¶ ¾ ¸5¸¹½�µÊÖ%´jÙ:½�¸×·,²5· ¾ ¸5¶ ± ê Û ¾ Ù ¾ Â¿²5µ�´ ±«¾ Á«è�»áÖ«Âã´5µ�ÙE½�Ã«µJ¶t´5µÊ¸ ¾ Â¡¶,µÊÙhÙh®¿´5´5·,·
Ùh·,Ù:Ø�·t¸5²,Þ#åÔ¸5µG»IêHß|·,Ý ±C¾�õ ®¿Á«Ý ± Þ#åÔ¸5µG»Iê��.êHß�êHß�ê£å£¸ ¾ Ø ± Ö Þ�åÔ¸×µG»Iê£ôãê õ ®¿é ¾ � ¾ Ù ßpÖ�¸×´ ± ½GÞ
åÔ¸×µG»Iê õ ê��xê�� ¾ Ý ±C¾ é ¾ Á Þ ¾ Á«Ã�åÔ¸5µÜ»Iê õ ê¦ß|µ ±C¾ Á�»áµÊ¸.´ ± ·t®³¸hÖ«²5·)»áÖ«Â ¾ Ã�éJ®³¶,·ÜÞ ¾ Á«Ã�»áµÊ¸e²5æ ¾ ¸5®³Á�Ý
´ ± ·,®¿¸�é ¾ Â³Ö ¾ Ø�Â³·Z´º®¿Ù�·Z´5µ�·)é ¾ Â³Ö ¾ ´º·
´ ± ·kæ«¸×µÊÝÊ¸5·t²5²�µG»àÙE½j¸5·,²×· ¾ ¸×¶ ±�â µÊ¸5è�ê\Û ¾ Ù�ÝÊ¸ ¾ ´º·t»áÖ�Â ´ºµ ¾ Â³Â
´ ± ·x» ¾ ¶tÖ«Â¿´3½�Ù�·tÙxØ�·t¸5²
µG»£´ ± ·.Ã«·,æ ¾ ¸×´5Ù�·tÁÕ´_»áµÊ¸ã®³Ùhæ ¾ ¸×´5®³Á«Ý�èÕÁ«µ â Â³·,Ã�ÝÊ·e®³Á�é ¾ ¸5®¿µÊÖ«²Z²×Ö«Ø��×·t¶t´º²tê
ÛZ´ ±C¾ Á«è�´ ± ·�²×´ ¾�� µG»�´ ± ·Tµ��h¶t·TµG»À¶,µGÙ�æ«Ö%´º·,¸:²5¶,®¿·,Á«¶t· ¾ Á«Ã�·tÁ«ÝÊ®¿Á«·,·t¸5®³Á�Ý�Ã«·,æ ¾ ¸×´5Ù�·tÁÕ´,ÞHßp¸,ê
�¡¾ ´ ¾ ¸ ¾ � ¾ Á�Þ�ßp²,ê õ�¾ ¸ ¾ Ã ±C¾6¾ Á«Ã�ßp¸tê:Û3Ù ¾ è ¾ ¸ ¾ Á Þ ¾ Á«Ãs´ ± ·.²×´ ¾�� µG»#Û3Á«Ã«Ö�²×´º¸×® ¾ Âàô¦µÊÁ«²×Ö«Â¿´ ¾ Á«¶t½
¾ Á«Ã õ æ�µÊÁ�²5µÊ¸×·,Ã���·t²5· ¾ ¸5¶ ± ðáÛ¹ô õ � ó »áµG¸\´ ± ·t®³¸ ± ·tÂ³æj®³Á ¾ Ã«Ùh®³Á�®³²×´5¸ ¾ ´5®¿éG·ZÙ ¾ ´5´º·t¸5²tê

Û ¾ Ù9ÝÊ¸ ¾ ´5·t»áÖ«ÂJ´ºµZ´ ± ·�ô¦·,Á�´º·t¸à»áµÊ¸ � ¸×´º® ç ¶,® ¾ ÂJÛ3ÁÕ´5·,Â¿Â³®³ÝG·,Á«¶t· ¾ Á«Ã��ÀµÊØ�µG´º®¿¶,²�ð1ô � Û�� ó Þ�ñ ¾ Á«Ý ¾ ì
Â¿µÊ¸5·�»áµÊ¸ ±C¾ éJ®³Á�Ýh²×æ�µGÁ«²5µÊ¸×·,ÃjÙ:½u¸5·,²×· ¾ ¸×¶ ± ê °�± ·
»áµÊ¸5Ù ¾ Â ¾ Á«Ãj®³Á%»áµÊ¸5Ù ¾ Â�®³Á�´º·t¸ ¾ ¶)´º®¿µÊÁ«² â ®¼´ ± ´ ± ·
²×¶,®¿·,Á�´º®¿²×´º² ¾ ´ãô � Û��_Þ�·t²5æ�·,¶t® ¾ Â¿Â¿½T´ ± · â µÊ¸5èÕ² ± µÊæ«²tÞ â ·,¸5·EéÊ·,¸¹½|®³Á«²×æ«®³¸×®³Á«Ý«ê¦Û â\¾ ÁÕ´¡´ºµ�²5æ�·,¶,® ¾ Â³Â¼½
´ ±C¾ Á«è�ßp¸,ê ß�ê��_ê��
·,² ± ·,µG¸5·t½GÞ�²5·,Á�®³µÊ¸
²×¶,®³·tÁ�´º®³²¹´ ¾ ´kô � Û��kÞ�»áµÊ¸Z·,Á�¶,µÊÖ«¸ ¾ ÝÊ®¿Á«Ý6Ù�· ¾ Á«ÃsØ�·,®³Á�Ý
²×Ö«æ«æ�µÊ¸×´5®¿éG·_´ ± ¸5µGÖ«Ý ± µÊÖ%´ÀÙ:½6¸5·t²5· ¾ ¸5¶ ±|â µÊ¸×è�ê

ß|½<¸×·,²×· ¾ ¸×¶ ± �×µÊÖ«¸×Á«·t½ â¦¾ ²|Ù ¾ Ã�·�· ¾ ²5®¿·,¸jµÊÁ�Ù ¾ ÁÕ½�µ%¶t¶ ¾ ²×®³µÊÁ«²tÞã´ ±«¾ Á«èÕ²p´5µP´ ± · â µÊÁJì
Ã�·,¸×»áÖ�Â_´5· ¾ Ù µG»x¸×·,²5· ¾ ¸5¶ ± ²5¶ ± µÊÂ ¾ ¸5²tÞZØ�µG´ ± æ ¾ ²¹´ ¾ Á�Ãùæ«¸×·,²×·,Á�´?Þ_®³Á ´ ± ·�²×æ�·t·,¶ ±�¾ Á«Ã�éJ®¿²5®³µGÁ
Â ¾ Ø ê©Û�´ ±C¾ Á�è�·)éÊ·t¸×½ùµÊÁ«·�µG»x´ ± ·,Ù ì6ß ¾G±C¾ Ã�·té ¾ åÔ¸ ¾ ² ¾ Á«Á ¾ Þ õ ¸5·t·,Á«®¼é ¾ ² � ¾ µ«Þ
å ¾ Â ¾ Á�®¿éÊ·tÂLÞ
õ Ö«¸×½ ¾ è ¾ Á�´ ± � ¾ Á�Ý ¾ ² ± ·t´5´3½GÞ � Á«®¿Â��
Ö«Ù ¾ ¸ õ�¾ µ�Þ õ ¸5®�� ¾ Ù{ßpÖ«¸×´ ± ½ÊÞ!�_Ö«¸×Ö«æ«¸ ¾ ² ¾ Ã�Þ#ä ±«¾ Á ¾ Á%ì
� ¾ ½ ¾ Þ � Á ¾ Á«Ã#"GµÊ²×·,æ ± Þ�úÈ·t·,Á ¾ ß ¾ ¸¹½ÊÞ��
Ö«Ù ¾ ¸ ¾ ² â¦¾ Ù:½GÞ��
¸5®¿² ± Á ¾ Ù�µ ±«¾ Á Þ õ%¾ ´º®¿² ± Þ ô ±C¾ ®¿´ ¾ Á�½ ¾ Þ
õ Ö«¸5·t² ± Þ õJâ¦¾ æ«Á ¾ Þ�ô ±C¾ Á«Ã«¸ ¾ è ¾ Â ¾ Þ õ%± ·,·t´ ¾ ÂLÞ�å ¾ ÁÕÖ«èÕÖ Þ$�£·tÃ�åÔ¸ ¾ è ¾ ² ± Þ � Á«®¿´ ¾ Þ�û ¾ ¸×Á ¾ Ã ± Þ%�ã®&� ¾ ½
� ¾ Ù'� ¾ �×Ö ¾ Á«Ã�û ¾ ¸5·tÁ«Ã«¸ ¾ ê
Û ¾ Ù¥·t²5æ�·,¶t® ¾ Â¿Â¿½|®³Á«Ã�·,Ø�´5·,Ã�´ºµ(�_Ö«¸×Ö«æ«¸ ¾ ² ¾ Ã�Þ õ ¸5®)� ¾ Ù�ß|Ö«¸×´ ± ½
¾ Á«Ãuä ±«¾ Á ¾ Á�� ¾ ½GÞ âÀ± µ ±«¾ éG· ± ·,Â³æ�·,ÃhÙh· ¾ Â¿µG´ â ®¿´ ± ´ ± ·,®¿¸Ô²5Ö«ÝGÝÊ·,²¹´º®³µGÁ«² ¾ Á«Ãh¶,¸5®¼´º®¿¶ ¾ ÂJ»á·,·,Ã�Ø ¾ ¶&è�ê

®¿®³®



Û ¾ Ù ·téÊ·t¸\®³Á�Ã«·,Ø�´5·,Ãu´5µ ¾ Â³Â�Ù:½.» ¾ Ùh®³Â¼½:Ùh·,ÙxØ�·,¸×²,êHß|½h·)éÊ·,¸Iì3Â¿µÆéJ®¿Á«Ý:æ ¾ ¸5·,Á�´5²,ÞCß|¸,ê � ê � Ø%ì
Ã�Ö«Â õ%± Ö«èÕÖ«¸ ¾ Á�ÃOßp¸×²,ê � ê õ%±C¾G±«¾ Á ¾ �ÜÞ â ®¿´ ± ´ ± ·,®¿¸k¶tµÊÁ«²×®³²×´5·,Á�´xæ�¸ ¾ ½Ê·t¸5²,ÞÓ² ¾ ¶t¸5® ç ¶,·GÞnæ ¾ ´5®³·,Á�¶,·GÞ
Ö�Á â¦¾ éÊ·t¸5®³Á�ÝZ²5Ö«æ�æ�µÊ¸¹´ ¾ Á«ÃE·tÁ«¶,µGÖ«¸ ¾ ÝG·,Ùh·,Á�´?Þ ± ·,Â¿æ�·tÃ:Ùh·H² ¾ ®³ÂÊ´ ± ¸5µGÖ«Ý ± êÓß|½ ± Ö«²5Ø ¾ Á«Ã Þ � ê �ã¾ ½�ì
·t·,ÙxÖ�Â³Â ¾ � ±C¾ Á ±C¾ ²­Ø�·,·,ÁEÙ:½_ÙhµÊ¸ ¾ ÂG²×´º¸×·,Á«ÝÜ´ ±x¾ Á«Ã:²×Ö«æ«æ�µÊ¸×´­´ ± ¸×µÊÖ«Ý ± µÊÖ�´?ÞA·téG·,¸Iì â ®³Â¿Â³®¿Á«Ý\´ºµ�· ¾ ²×·
ÙE½�Ø«Ö«¸×Ã«·,Á�²,ê+*ZÖ«¸ZØ«Â¿µÊ²5²×µÊÙh®³Á«Ý�,«µ â ·,¸×²,Þ � ê õ%¾Üç ½Õ½ ¾G±�¾ Á«Ã � ê�ßpÖ ±C¾ Ù�Ù ¾ Ã � 	Õ·t·,ÂLÞÈ²×æ«¸5· ¾ Ã
´ ± ·x»á¸ ¾ ÝÊ¸ ¾ Á�¶,·.µG»��×µ ½Pð âÀ± ®³¶ ± Þ)�
µ%Ã â ®¿Â³Â³®¿Á«Ý«Þ�² ±C¾ Â¿ÂÓÁ«µÜ´ â ®¿´ ± ·,¸ ó¡âÀ± ®³¶ ± µÆéG·,¸ âÀ± ·,Â¿Ù�² ¾ Â¿Ân´ ± ·
²¹´º¸×·,²5²×·,² ¾ Á«Ã|²×´º¸ ¾ ®³Á�²,ê��
Â³µÊ¸¹½uØ�·-�_µJÃ ê.�àéÊ·t¸×½Õ´ ± ®¿Á«Ýh®³² ¾ ²�û¡· â ®¿Â³Â³²tê

�0/n" B�DABJ-21�D

®¿é



�43�	¡���<� �O�

°�± ·�²×æ�·t·,¶ ± »á¸5µGÙ ¾ ²×èÕ®³Á�éJ®¿Ø«¸ ¾ ´5®³µÊÁs´5¸ ¾ Á«²×Ã«Ö«¶t·,¸,Þn¶ ¾ Â¿Â³·tÃ�´ ± ·h´ ± ¸5µ ¾ ´kÙ�®¿¶,¸5µGæ ± µÊÁ«·ÜÞ�®³²_®³Á�´º·tÂ¼ì
Â¿®³ÝÊ®¿Ø«Â³·ÜÞ«Ø«Ö�´Z²5µÊÖ«Á�Ã«²ZÖ«Á«Á ¾ ´ºÖ«¸ ¾ ÂLê °�± · °�± ¸5µ ¾ ´_ßp®³¶t¸5µÊæ ± µÊÁ«·6ð ° ß ó æ«®¿¶&èÕ²ãÖ«æs²×æ�·t·,¶ ± ´ ±C¾ ´Z®³²
´5¸ ¾ Á�²5Ùh®¿´5´5·,Ã�»á¸5µÊÙ¯´ ± ·Tæ ±C¾ ¸¹½JÁ%þO¸×·,ÝÊ®¿µÊÁ Þ ¾ Á«Ã�´ ± ·�5 Ø«Ö6���u´5µÊÁ«·�7nµG»�´ ± ·TÂ ¾ ¸¹½JÁ%þ�ê °�± ·TÙ ¾ ®³Á
µGØ��×·,¶)´º®¿éG·_µG»Ó´ ± ®³²\´ ± ·,²×®³²À®³²\´5µh®¿Ù�æ�¸5µ éÊ·Z´ ± ·_Á ¾ ´ºÖ�¸ ¾ Â¿Á«·,²×²�µÜ»n´ ± · ° ß ²5æ�·,·t¶ ± ê
� ²¹´ºÖ«Ã%½6µG»�´ ± · ¾ ¶,µÊÖ�²×´º®¿¶
¶ ±C¾ ¸ ¾ ¶t´5·,¸5®¿²×´5®³¶,²¦µG»�é ¾ ¸5®³µGÖ«²\²5µGÖ«Á«ÃjÖ«Á«®¼´º²\®¿ÁT´ ± · ° ß ¾ Á«Ã � µÊ¸¹ì

Ù ¾ Ânßp®¿¶,¸5µGæ ± µÊÁ«·Tð � ß ó ²×æ�·t·,¶ ± ² ± µ â ²Z´ ±C¾ ´�´ ± · ° ß ¾ Á«Ã � ß ²5®³ÝGÁ ¾ Â³²�Ã«® � ·t¸¡®¿Áp´ ± ·:éÊµJ¶ ¾ Â
´5¸ ¾ ¶)´:¶ ±«¾ ¸ ¾ ¶)´º·t¸5®³²¹´º®¿¶,² ¾ ² â ·,Â¿Â ¾ ²:®³Á�´ ± ·u¶ ±C¾ ¸ ¾ ¶t´5·,¸×®³²×´5®³¶t²EµG»¦´ ± ·�·)þ%¶,®¼´ ¾ ´5®³µÊÁ�²5µÊÖ�¸5¶,·h»áµÊ¸kÃ«®¿» ì
»á·t¸5·tÁÕ´�²×µÊÖ«Á«Ã|Ö«Á«®¼´º²,ê£û�µ â ·)éÊ·,¸tÞC´ ± µÊÖ�Ý ± ´ ± ·t¸5· ¾ ¸5· ¾ ¶,µÊÖ«²¹´º®¿¶ ¾ Â Ã�® � ·,¸5·tÁ«¶,·t²,Þ«´ ± ·,¸×·k·ÿþ%®³²×´À²×µÊÙh·
¶tµÊÙhÙ�µÊÁ6»á· ¾ ´ºÖ«¸×·,²xðá»áµÊ¸À·)þ ¾ Ùhæ«Â¿·GÞ�æ«®¿´5¶ ±�¾ Á�Ã�Â³µJ¶ ¾ ´º®³µGÁ|µÜ»Ó»áµÊ¸×Ù ¾ Á�´5² ó ®³Áj´ ± ·E²5®¿ÙxÖ«Â¿´ ¾ Á«·tµÊÖ«²5Â¼½
¸×·,¶tµÊ¸5Ã«·tÃ ° ß ¾ Á«Ã � ß ²×æ�·t·,¶ ± µG» ¾ ²×æ�· ¾ èG·t¸,ê °�± ®³²:²×æ�· ¾ èG·t¸¹ìý²5æ�·,¶,® ç ¶T¶tµÊ¸5¸×·,Â ¾ ´º®³µGÁ�¶ ¾ Á�Ø�·
·ÿþ%æ«Â³µÊ®¼´º·tÃ�´ºµjÂ³· ¾ ¸5Á ¾ Ù ¾ æ«æ«®¿Á«ÝTØ�·t´ â ·,·,Á�´ ± ·x»á· ¾ ´ºÖ�¸5·,²_µG»H´ ± · ° ß ¾ Á�Ã � ß{²5æ�·,·,¶ ± Þn²×µ ¾ ²
´5µe®³Ùhæ«¸5µ éÊ·Z´ ± ·_æ�·t¸5¶t·,æ�´5Ö ¾ Â8	ÕÖ ¾ Â³®¼´3½TµG»­´ ± · ° ß¯²5æ�·,·t¶ ± ê

ßpÖ�Â¿´º®³ú ¾ ½G·,¸×·,Ã:9C·t·,Ã;9CµÊ¸ â\¾ ¸×Ã � ·tÖ«¸ ¾ Â � ·t´ â µÊ¸5èuðLß�ú89<9 ���Zó ®³²­Ö«²×·,Ã:´5µãµÊØ�´ ¾ ®³Á ¾ ²×Ù�µJµG´ ±
Ù ¾ æ«æ�®³Á«Ý
µG»�´ ± · ° ßc²5æ�·,¶t´5¸5Ö«ÙgµÊÁ�´5µk´ ± · � ß ²×æ�·t¶t´5¸5Ö«Ù »áµÊ¸£· ¾ ¶ ± »á¸ ¾ Ù�·ÜÞ â ®¿´ ± µÊÖ�´=5ü²5æ�·,¶)´º¸ ¾ Â
�×Ö�Ù�æ«²>7�Ø�·)´ â ·t·,Á ¾ Ã�� ¾ ¶,·tÁ�´#»á¸ ¾ Ù�·t²,ê °�± · ¾ Â¿Â¼ìýæ�µÊÂ¿· ç Â¼´º·t¸HÃ�·,¸5®¼éÊ·tÃ�»á¸5µGÙ�´ ± ·�²5æ�·,¶)´º¸ ¾ Â�Ù ¾ æ�æ«®³Á«Ý
®¿²EÝGÖ ¾ ¸ ¾ ÁÕ´5·,·tÃ�´ºµpØ�·h²×´ ¾ Ø«Â³·ÜÞÓØ�·,¶ ¾ Ö«²5·�´ ± ·uú­å�¶tµ%·?��¶t®³·tÁÕ´5² ¾ ¸×·�µGØ�´ ¾ ®¿Á«·,Ã�Ö«²5®¿Á«Ýp´ ± · ¾ Ö�´ºµÜì
¶tµÊ¸5¸×·,Â ¾ ´º®¿µÊÁ�¶tµ%·?��¶t®³·tÁÕ´5²
Ã«·,¸×®¿éG·,Ã�»á¸5µGÙ ´ ± ·xÙ ¾ æ«æ�·,Ã�¶t·,æ«²¹´º¸ ¾ Âà¶,µJ·>�h¶,®¿·,Á�´º²tê °�± ·x·)þ%¶t®¿´ ¾ ´º®³µGÁ
²×µÊÖ«¸×¶,·u®¿Á�»áµÊ¸×Ù ¾ ´5®³µÊÁ�®¿Á�´ ± · ° ß ¾ Á«Ã � ß ²5æ�·,·,¶ ± Ã�® � ·,¸k®³Á�´ ± ·u¸×·,Â ¾ ´º®¼éÊ·e²×´5¸5·,Á�ÝG´ ± ²:µG»\´ ± ·
®¿Á«²×´ ¾ Á�´º²Z®¿Á�´ ± ·EéÊµÊ®¿¶,·,Ã�²×µÊÖ«Á«Ã�Ö«Á«®¼´º²tê
@ ± ®³Â¿·:®³Á�´ ± · � ß�¸×·,²×®³Ã«Ö ¾ Ân´ ± ·.²×´º¸×·,Á«ÝÜ´ ± µG»£´ ± ·.®³Á%ì



²¹´ ¾ Á�´5²k®¿²Z¶,µGÙ�æ ¾ ¸ ¾ ´5®¿éÊ·tÂ¿½ ± ®³Ý ± »áµÊ¸ãéÊµ â ·,Â¿² ¾ Á�Ã�Â¿µ â »áµG¸ZéÊµÊ®¿¶,·,Ã�²¹´ºµÊæ«²tÞ�®³Á�´ ± · ° ß{¸×·,²5®¿Ã«Ö ¾ Â
´ ± ·ã²¹´º¸×·,Á«ÝG´ ± ² ¾ ¸×·ã¶,µGÙ�æ ¾ ¸ ¾ Ø«Â¿·�»áµÊ¸ ¾ Â¿ÂC´ ± ·�éÊµÊ®¿¶,·,Ã6²×µÊÖ«Á«Ã�²,êHû¡·tÁ«¶,·ZÙhµJÃ«® ç ¶ ¾ ´º®¿µÊÁeµG»È´ ± · ° ß
¸×·,²×®³Ã«Ö ¾ Â�®³Á�éGµÊÂ¿éG·,²\Ù ¾ æ«æ«®¿Á«Ý:»á· ¾ ´ºÖ«¸×·,²tÞ�´ ±C¾ ´�Ã«®³²×¶,¸×®³Ùh®³Á ¾ ´5· ¾ ´�Â³· ¾ ²×´ ¾ ÙhµÊÁ«Ý:´ ± ·ZØ«¸×µ ¾ ÃTéÊµG®³¶,·tÃ
²×µÊÖ«Á«Ãs¶ ¾ ´º·tÝÊµÊ¸×®³·,²tÞ�»á¸×µÊÙ�´ ± · ° ßm²×æ�·t·,¶ ± µÊÁ�´ºµ�´ ± · � ßq²5æ�·,·t¶ ± ê °�± ·xæ ¾ ¸ ¾ Ùh·t´5·,¸5²¡Ã«·,¸×®¿éG·,Ã
»á¸×µÊÙm´ ± ·�Ù ¾ æ«æ«®¿Á«Ý ¾ ¸5·|Ö«²×·,ÃQ´5µ�·tÙ�æ ±«¾ ²5®A�,·j´ ± ·p²×´º¸×·,Á«ÝÜ´ ± µÜ»Z´ ± ·|®³Á�²×´ ¾ ÁÕ´5²�®¿Á�´ ± ·jéÊµ â ·tÂ
¸×·,ÝÊ®¿µÊÁ«² ¾ Á«ÃsÃ«·,·tÙ�æ ±C¾ ²5®A�,·x´ ± ·.®³Á«²¹´ ¾ Á�´5²
®³Á�´ ± ·xéÊµÊ®¿¶,·tÃ�¶tµÊÁ«²×µÊÁ ¾ Á�´_¸5·tÝÊ®³µGÁ«²,ê °�± ·eÙhµ%Ã«® ç ·,Ã
° ß ¸5·t²5®³Ã�Ö ¾ Â�®³².Ö�²5·,Ã�´ºµ�·)þ%¶,®¼´º·6´ ± · ¾ Â¿Â¼ìýæ�µÊÂ¿·�²¹½JÁÕ´ ± ·,²×®³² ç Â¿´5·,¸eÃ«·,¸×®¿éG·,ÃP»á¸5µÊÙm´ ± ·|²5æ�·,¶t´5¸ ¾ Â
Ù ¾ æ«æ�®³Á«Ýx´5µhµGØ�´ ¾ ®¿Á6´ ± ·_·,Á ±C¾ Á«¶t·,Ã�²×æ�·t·,¶ ± ê
*ZÁ«·ÔµG»Õ´ ± · ¾ Ã�é ¾ Á�´ ¾ ÝÊ·,²�µG»JÖ«²×®³Á«Ý ¾ ´ ± ¸5µ ¾ ´ Ù�®¿¶,¸5µGæ ± µÊÁ«·Ó®³²�´ ±C¾ ´�®¿´ æ«¸5µ éJ®³Ã«·t² ¾�± ®³Ý ±kõ ®³ÝÊÁ ¾ Â¼ì

´5µÜì � µÊ®³²×·�� ¾ ´5®³µ�ð õ6� � ó µÆéG·,¸ ¾ Â ¾ ¸×ÝÊ·hæ ¾ ¸×´Tðá»á¸×µÊÙ î|´5µsï
BGîÊîpûC� ó µG»\´ ± · ¾ Ö«Ã«®³µ|»á¸5·>	JÖ�·,Á«¶)½
¸ ¾ Á«ÝÊ·Üê °�± ®³²�´ ± ·t²5®³²­·)þ%æ«Â¿µÊ¸5·t²­´ ± ·Hæ«¸5·t²5·,Á�¶,·\µG»�²5æ�·,·t¶ ± Þ�²5æ�· ¾ èÜ·,¸ ¾ Á«Ã:Â ¾ Á«ÝÊÖ ¾ ÝÊ·Ô¶ ±C¾ ¸ ¾ ¶t´5·,¸×®³²×´5®³¶t²
®¿Á|´ ± · ° ß ²5æ�·,·,¶ ± »áµG¸¡Ã«·)éÊ·tÂ³µÊæ«®¿Á«Ýu²×æ�·t·,¶ ± ²¹½%²¹´º·tÙ�²tê � ÁsûZß�ß Ø ¾ ²5·tÃ�²×½JÂ¿Â ¾ Ø«Â¿·_¸5·,¶tµÊÝÊÁ«®A�,·t¸
®¿²ÔÃ«·téG·,Â¿µÊæ�·tÃuÖ«²×®³Á«Ý
´ ± · ° ßc²×æ�·t·,¶ ± ´5µk¸×·,¶tµÊÝÊÁ«®A�,·�´ ± ·EDGF
B
¶tµÊÁ«²×µÊÁ ¾ Á�´×ìLéÊµ â ·,Â�Ö«Á«®¿´5²ÔµG»Èû�®³Á«Ã�®Lê
°�± ·,¸5·:·)þ%®³²¹´ZÙ ¾ Á�½p²×®¿´5Ö ¾ ´º®¿µÊÁ«² âÀ± ®³¶ ± ¸5·�	ÕÖ«®¿¸5·E¸5µÊØ«Ö�²×´
²×æ�·t·,¶ ± ²×½J²¹´º·,Ùh² âÀ± µÊ²×·xæ�·,¸×»áµG¸5Ù ¾ Á«¶,·
Ã�µ%·t²ÓÁ«µG´ÓÃ«·,ÝG¸ ¾ Ã«·¦Ã«Ö«·#´5µ ¾ ÙxØ�®³·,Á�´nÁ«µÊ®¿²5·GêH9CµÊ¸n·ÿþ ¾ Ù�æ�Â³·GÞÜ¸5·t²×´º¸×®³¶)´º·,Ã.·tÁ�´º¸×½E®³Á�´5µ ± ®¿Ý ± ²×·,¶,Ö�¸5®¿´3½
·tÁ«¶,Â¿µÊ²5Ö�¸5·,²tÞ ¾ Á�Ã ±C¾ Á«Ã«Â³®¿Á«Ýk¶ ¾ Â¿Â³²à»á¸5µGÙ Á«µÊÁ%ìýÁ ¾ ´º®¼éÊ·À²5æ�· ¾ èG·,¸×²\®³ÁhÁ«µÊ®¿²×½e·tÁÕéJ®¿¸5µÊÁ«Ùh·,Á�´5²,ê � ²£´ ± ·
° ß¤²5æ�·,·,¶ ± ®¿²�¸5·,Â ¾ ´º®¼éÊ·tÂ¿½
®¿Ù�ÙxÖ�Á«·Ô´ºµãÁ�µÊ®³²×·GÞÆ´ ± · ° ß ²5æ�·,·t¶ ± ®³²�Ö«²5·tÃx´ºµ�Ø«Ö«®¿Â³Ãk¸5µÊØ«Ö�²×´à²×æ�· ¾ èG·t¸
¸×·,¶tµÊÝÊÁ«®¼´º®³µGÁ ¾ Á«Ã|Â ¾ Á«ÝGÖ ¾ ÝÊ·Z®¿Ã«·,Á�´5® ç ¶ ¾ ´º®¿µÊÁ6²×½J²×´5·,Ùh²,ê

Û3Ás¸×·,¶,·tÁ�´k½G· ¾ ¸×²,ÞÈ´ ± ·,¸5· ±C¾ ²
Ø�·,·,Á�¶tµÊÁ«²5®¿Ã«·,¸ ¾ Ø«Â¿·x®³Á�´º·t¸5·t²×´_®³Á�®³Ùhæ«¸5µ éJ®³Á«Ý�´ ± ·xæ�·,¸×¶,·tæ�´ºÖ ¾ Â
	ÕÖ ¾ Â³®¿´3½�µG»Z´ ± ·pÁ ¾ ¸5¸5µ â Ø ¾ Á«Ã;ð1ïGîÊîAìIï�F�îÊî�ûC� ó ´5·,Â³·tæ ± µÊÁ�·p²×æ�·t·,¶ ± ê °�± · ¾ æ«æ«¸5µ ¾ ¶ ± Ö«²×·,Ã�´5µ
®¿Ù�æ�¸5µ éÊ·�´ ± ·
Á ¾ ´ºÖ«¸ ¾ Â³Á«·t²5²\µÜ»­´ ± · ° ß�²5æ�·,·t¶ ± ®¿²¦·ÿþ%´5·,Á«Ã�·,Ãj»áµÊ¸¦Ø ¾ Á«Ã â ®³Ã%´ ± ·)þJ´º·tÁ«²5®¿µÊÁ6µG»�´ ± ·
Á ¾ ¸5¸×µ â Ø ¾ Á«Ãj´º·,Â¿·,æ ± µÊÁ«·_²5æ�·,·t¶ ±�¾ Á«Ã|Â³µGÖ«Ã«Á«·t²5²À·,Á ±«¾ Á«¶,·tÙ�·tÁ�´ãµG»Ó²5µG»0´�éGµÊ®³¶t·,²tê
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[TSZS­ÄAÉ
U�ÌáÐ�ÑÆÌáÅ�ÍnË þÕþ%®³®¿®
a|ÅCÑ Ð�ÑÆÌáÅ�Í þÕþ%é

[ Yk]TbTfEXElnl�ota�r ^Ewp]Tb:[_^ `�oÆfE]TbeYEw�bha|X l�YEXãXEf:w]\k[6a ota�^E]Tbx}
Wji�f:^Eo bha [

DÊê^D *ZØ��×·t¶t´º®¼éÊ·t²¡µG»­´ ± ·_´ ± ·,²×®³²�êEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê D

DÊê`_ õ æ�·,·t¶ ± æ«¸×µ%Ã�Ö«¶t´5®³µÊÁ êkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê _

DÊêüï °�± ¸×µ ¾ ´ÀÙh®³¶t¸5µÊæ ± µÊÁ«·�êkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê F

DÊêüï�ê^D Û3Á�´º·,Â¿Â³®¿ÝÊ®³Ø«®¿Â³®¼´3½.µG» ° ß ²×æ�·t·,¶ ± ê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê a

DÊêüï�ê`_ ��µGØ«Ö«²×´5Á«·,²×²¡µÜ» ° ß ²5æ�·,·,¶ ± ê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê D?î
DÊêbF ñ ¾ Á«Ã â ®³Ã%´ ± ·)þJ´º·tÁ«²5®¿µÊÁ�µÜ»n´5·,Â³·tæ ± µÊÁ�·k²×æ�·t·,¶ ± êEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê D�D

DÊê`B õ ¶tµÊæ�·kµÜ»n´ ± ·_æ«¸5·t²5·,Á�´ â µG¸5è êEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê D?ï
DÊêüí *Z¸5Ý ¾ Á«®³² ¾ ´º®¿µÊÁTµG»­´ ± ·_´ ± ·,²×®³² êEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê D�F

� ]TXCcjotX�d bhdù[TYEYk]Tb:[6f:wpXkl�^.b©Yk]TbTfEXEl­l�l�oÆr6a�[6y\l�d\]Tbh` [6yà}
^kXZ]6ap[k^kX l�YEXZXkfxw l X
aslnb.]pl [ �



_%ê^D åÔ¸5µJ¶,·t²5²×®³Á«Ýh²5æ�·,·t¶ ± ²5®¿ÝÊÁ ¾ Â¿²uêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê Dea

_%ê`_ åÔ¸5µJ¶,·t²5²×®³Á«Ýh²5æ�·,·t¶ ± ²5®¿ÝÊÁ ¾ Â¿²¦»á¸5µGÙ ¾ Â¿´5·,¸×Á ¾ ´º·
²×æ�·t·,¶ ± ²5·,Á�²5µÊ¸×² êEêkêkêEêkêEêkêkê DGf

_%ê`_%ê^D � Â¼´º·,¸×Á ¾ ´5·
²5æ�·,·,¶ ± ²5·tÁ«²5µÊ¸×² ¾ Á�Ã|Ùh· ¾ ²5Ö«¸×·,Ùh·,Á�´º² êkê_êEêkêkêEêkêEêkêkê DGg

_%ê`_%ê`_ � æ«æ�¸5µ ¾ ¶ ± ·,²À´ºµe²5æ�·,·t¶ ± ·,Á ±«¾ Á«¶,·tÙ�·tÁ�´ãÖ«²×®³Á«ÝeÙxÖ�Â¿´º®¿æ«Â³·¡²5·tÁ«²5µÊ¸×² êkêkê _�D

_%ê`_%êüï õ æ�·,·,¶ ± ¸5·t¶,µÊÝÊÁ�®¿´º®¿µÊÁ6Ö«²×®³Á«Ý ¾ Â¼´º·,¸×Á ¾ ´5·
²5æ�·,·,¶ ± ²5·tÁ«²5µÊ¸×² êkêkêEêkêEêkêkê _�F

_%ê`_%êbF õ æ�· ¾ èÜ·,¸À¸5·t¶,µÊÝÊÁ�®¿´º®¿µÊÁjÖ«²5®¿Á«Ý ¾ Â¿´5·,¸×Á ¾ ´º·
²×æ�·t·,¶ ± ²5·,Á�²5µÊ¸×²|êkêkêEêkêEêkêkê _Üí
_%ê`_%ê`B õ æ�·,·,¶ ± ·,Á«¶tµ%Ã�®³Á«ÝeÖ«²×®³Á«Ý ¾ Â¼´º·,¸×Á ¾ ´5®¿éÊ·
²×æ�·t·,¶ ± ²5·,Á�²5µÊ¸×² êkêkêEêkêEêkêkê _�a

_%êüï � æ«æ«¸5µ ¾ ¶ ± ·,²À´ºµeØ ¾ Á«Ã â ®³Ã%´ ± ·)þJ´º·tÁ«²5®¿µÊÁpµÜ»ÓÁ ¾ ¸5¸5µ â Ø ¾ Á«Ã|´5·,Â¿·,æ ± µGÁ«·_²5æ�·,·,¶ ± êkê _�g

_%êüï�ê^D ° ·t¶ ± Á«®A	JÖ�·,²¡´5µe¸5·,ÝG·,Á«·t¸ ¾ ´5· â ®¿Ã«·,Ø ¾ Á«Ã|²5æ�·,¶t´5¸ ¾ Â�·tÁÕéG·,Â¿µÊæ�·t²jêEêkêEêkêkê _�g

_%êüï�êADGêAD úÈ®³Á«· ¾ ¸\Ù ¾ æ«æ«®¿Á«Ý.´º·,¶ ± Á«®h	ÕÖ«·t² êkêEêkêEêkê_êEêkêkêEêkêEêkêkê _�g

_%êüï�êADGêi_ ô¦µ%Ã�·,Ø�µ%µÊè�Ù ¾ æ«æ«®³Á�Ýx´º·,¶ ± Á«®h	ÕÖ«·t² êkêEêkê_êEêkêkêEêkêEêkêkê ïGî
_%êüï�êADGê ï õ ´ ¾ ´º®³²¹´º®¿¶ ¾ Â�Ù ¾ æ�æ«®³Á«Ýx´5·,¶ ± Á�®h	ÕÖ«·,² êkêEêkê_êEêkêkêEêkêEêkêkê ï�_
_%êüï�êADGêjF � ·tÖ«¸ ¾ ÂÈÁ�·t´ â µÊ¸5èÕ²¹ìýØ ¾ ²×·,Ã�´5·,¶ ± Á«®A	ÕÖ«·,²hêEêkê_êEêkêkêEêkêEêkêkê ïGï

_%êüï�ê`_ �_·tÁ«·,¸ ¾ ´º®¿µÊÁ6µG» â ®³Ã«·tØ ¾ Á«Ã|·)þ%¶t®¿´ ¾ ´º®³µGÁ|²×®³ÝÊÁ ¾ ÂuêkêEêkê_êEêkêkêEêkêEêkêkê ïGï
_%êbF *ZÖ�´5Â³®³Á�·ZµG»­´ ± · â µÊ¸5èTæ�¸5·,²×·,Á�´º·tÃ�®³Á6´ ± ®³²\´ ± ·,²×®³²:êkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê ï�F
_%ê`B õ Ö�Ù�Ù ¾ ¸×½ êkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê ï�B

� [Tfebhi�lÈ^koÆf�[6a�[6y�z�l�o lQbhd9^:wp]Tb:[_^©`�oÆfE]TbeYEw�bha|Xvl YkXZXEf:w ��~
ï�ê^D Û3Á�´º¸×µ%Ã�Ö«¶t´5®³µÊÁ�êEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê ïGí
ï�ê`_ �£µ â ·,Â³²�êkêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê ï�a
ï�êüï õ ´5µÊæj¶,µÊÁ�²5µÊÁ ¾ ÁÕ´5²uêkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê FÊî
ï�êbF �¡¾ ² ¾ Â�¶,µÊÁ«²×µÊÁ ¾ Á�´5²�êEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê F�F

ï�ê`B 9C¸5®¿¶ ¾ ´5®¿éG·,² êkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê FÊí
ï�êüí õ ·tÙ�®¼éÊµ â ·,Â³² êEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê F
a

éJ®¿®³®



ï�ê`a �Óþ%¶,®¼´ ¾ ´5®³µÊÁ6²×µÊÖ«¸5¶t·E¶ ±«¾ ¸ ¾ ¶)´º·t¸5®³²¹´º®¿¶,²ÀµG»­éÊµÊ®¿¶,·,Ã|²5µGÖ«Á«Ã«² êEêkê_êEêkêkêEêkêEêkêkê F�g

ï�êjf õ Ö�Ù�Ù ¾ ¸×½ êkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê B�D

k X
apw�[6asf:XZ`;XZa�^ùbhdP^:w|]Tbx[_^<`�oÆfE]TbeYEw�bha|X<l�YkXZXEf:wj})l YkXEf:^E]T[6y
`;[TYkYEota�r l k

F«ê^D Û3Á�´º¸×µ%Ã�Ö«¶t´5®³µÊÁ�êEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê B�F

F«ê`_ åÔ¸5µGæ�µÊ²×·,Ã ¾ æ«æ«¸×µ ¾ ¶ ± ´ºµe²5æ�·,¶)´º¸ ¾ ÂÈÙ ¾ æ«æ«®³Á�Ý�êkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê B�B

F«êüï ß ¾ æ«æ«®³Á�Ýh²×æ�·t¶t´5¸ ¾ Â »á· ¾ ´ºÖ«¸×·,²ÀµG» ° ß ¾ Á�Ã � ß ²×æ�·t·,¶ ± êEêkê_êEêkêkêEêkêEêkêkê BÜí
F«êüï�ê^D äZ·,¸×®¿éJ®³Á«Ýx»á· ¾ ´ºÖ�¸5·,²�»áµÊ¸�Ù ¾ æ«æ�®³Á«Ý ¾ Á�Ãp²¹½%Á�´ ± ·,²×®³² êkê_êEêkêkêEêkêEêkêkê B�a

F«êüï�ê`_ � ·tÖ«¸ ¾ ÂÈÁ�·t´ â µÊ¸5è6Ùhµ%Ã�·,Â�»áµÊ¸�Ù ¾ æ«æ�®³Á«Ý.²×æ�·t¶t´º¸ ¾ Â »á· ¾ ´ºÖ«¸×·,².êkêEêkêEêkêkê íGî
F«êüï�êi_JêAD õ ´º¸×Ö«¶t´5Ö«¸5·_µG»àß�ú89<9 �C� êkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê íGï
F«êüï�êi_Jêi_ ° ¸ ¾ ®³Á�®³Á«Ýx´ ± ·Eß�ú89<9 ��� ÙhµJÃ«·,Â�êEêkêEêkê_êEêkêkêEêkêEêkêkê í�F

F«êbF �Óþ%æ�·t¸5®¿Ù�·tÁÕ´ ¾ Â ¸×·,²5Ö�Â¿´º² êkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê íGí
F«êbF«ê^D ° ¸ ¾ ®³Á�®³Á«Ý ¾ Á�Ãj´5·,²¹´º®³Á�Ýh´ ± ·_Ù ¾ æ�æ«®³Á«Ý.Á�·t´ â µÊ¸5è êEêkê_êEêkêkêEêkêEêkêkê íGí
F«êbF«ê`_ � � ·t¶t´�µG»nÙ ¾ æ�æ«®³Á«Ý.µGÁ|é ¾ ¸×®³µÊÖ«²�²×µÊÖ«Á«Ã|Ö«Á«®¼´º²sêkêEêkê_êEêkêkêEêkêEêkêkê í�a
F«êbF«êüï *ZØ��×·,¶)´º®¿éG·_·té ¾ Â³Ö ¾ ´º®¿µÊÁ êkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê í�f

F«ê`B õ Ö�Ù�Ù ¾ ¸×½ êkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê í�g
l X
apw�[6asf:XZ`;XZa�^ùbhdP^:w|]Tbx[_^<`�oÆfE]TbeYEw�bha|X<l�YkXZXEf:wj}5]TXEl�o,Wjij[6y
`�bhW6otd\oÆf:[_^Eo bha � k
B%ê^D Û3Á�´º¸×µ%Ã�Ö«¶t´5®³µÊÁ�êEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê a�F

B%ê`_ ° ß¯¸5·t²5®³Ã�Ö ¾ ÂÈ²5®¿ÝÊÁ ¾ Â�µG»ÓéGµÊ®³¶t·,Ã|²5·tÝÊÙ�·tÁ�´º²�êEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê a�B

B%êüï 9C· ¾ ´ºÖ«¸×·,²�»áµÊ¸�¸5·t²5®¿Ã«Ö ¾ Â Ù ¾ æ«æ�®³Á«Ý êkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê a�a

B%êüï�ê^D � ¾ ´º®³µ.µÜ»Ó¸×·,²5®¿Ã«Ö ¾ Â�·,Á«·t¸5ÝG½ ¾ Á�Ãp²×®³ÝÊÁ ¾ Â ·,Á«·t¸5ÝG½ êEêkê_êEêkêkêEêkêEêkêkê a�f

B%êüï�ê`_ �_¸×µÊ²5²�²×æ�·t¶t´5¸ ¾ µÜ»néGµÊ®³¶t·,Ã|²5µÊÖ«Á�Ãp¶ ¾ ´º·tÝÊµÊ¸5®¿·,²�êkêEêkê_êEêkêkêEêkêEêkêkê a�g

B%êüï�êüï úÈµÊÝ.»á¸ ¾ Ùh·Z·,Á�·,¸5ÝÜ½ êkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê f�_

®¼þ



B%êbF �À·,²×®³Ã«Ö ¾ Â Ù ¾ æ«æ«®³Á�Ý.Ö«²5®¿Á«Ý�ß�ú89<9 ��� êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê fGï
B%ê`B ßpµJÃ«® ç ¶ ¾ ´5®³µÊÁ6µÜ» ° ß¯¸5·t²5®³Ã�Ö ¾ ÂÈ²5®¿ÝÊÁ ¾ Â�Ö«²5®¿Á«ÝeÙ ¾ æ�æ�·tÃj»á· ¾ ´ºÖ�¸5·,²�êkêkêEêkêEêkêkê f�B

B%êüí �Óþ%æ�·t¸5®¿Ù�·tÁÕ´ ¾ Â ¸×·,²5Ö�Â¿´º² êkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê f�g

B%ê`a õ Ö�Ø��×·,¶)´º®¿éG·E·)é ¾ Â³Ö ¾ ´º®³µGÁ�êkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê gGï
B%êjf õ Ö�Ù�Ù ¾ ¸×½ êkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê gGí

~ ]TXkfhburjapot^Eo bha bhd lnbhijapW ijapot^el i�l ota�r ^Ewp]Tb:[k^ `�o fE]6b:}
YEw�beapXvl�YEXZXkfxw m%m

í�ê^D õ ½JÂ¿Â ¾ Ø«Â¿· ¾ ² ¾ ²5Ö�Ø â µÊ¸×Ã�¸5·t¶,µÊÝÊÁ�®¿´º®¿µÊÁ6Ö«Á«®¼´ êkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D îGî
í�ê`_ �À·,¶tµÊÝÊÁ«®¼´º®³µGÁsµG»�²×½JÂ¿Â ¾ Ø«®¿¶.Ö«Á«®¼´º²_µG» ° ß ²5æ�·,·,¶ ±�¾ Á«Ã�·t²×´5®³Ù ¾ ´º·tÃ � ß ²5æ�·,·t¶ ±

Ö«²×®³Á«Ý � ß ²×æ�·t·,¶ ± Ø ¾ ²5·tÃ�²×½JÂ¿Â ¾ Ø«Â¿·Z¸5·t¶,µÊÝGÁ«®h�t·,¸ êkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D î�_
í�êüï õ ½JÂ¿Â ¾ Ø«Â¿·ã¸×·,¶,µGÝÊÁ«®h�t·,¸�´º¸ ¾ ®³Á�·,ÃjÖ«²5®¿Á«Ý ° ß ²×æ�·t·,¶ ± Ã ¾ ´ ¾ êEêkê_êEêkêkêEêkêEêkêkê�D î�_

í�êüï�ê^D ��·t¶,µÊÝGÁ«®¿´5®³µÊÁ6µG»n®³²×µÊÂ ¾ ´º·,Ã6Ö%´5´º·t¸ ¾ Á�¶,·,²�µG»àôn�NÖ«Á«®¿´5²�ê_êEêkêkêEêkêEêkêkê�D îGï
í�êüï�ê`_ ô¦Â ¾ ²×²5® ç ¶ ¾ ´5®³µÊÁ6µÜ»ÓÝÊ¸×µÊÖ«æ«²À®¿Á|Ã�® � ·,¸5·tÁ�´À¶ ¾ ´5·,ÝÊµÊ¸×®³·t²�µÜ»Ôôn�NÖ«Á«®¼´º² êkêkê�D î�F

í�êbF õ Ö�Ù�Ù ¾ ¸×½ êkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D�De_
� ]Tb+o.i�l ^ l�YEXZXkfxw l�z�lÈ^kX
`�l i�l�o,asr ^:w|]Tbx[_^ `�oÆfE]TbeYEw�bha|X
l�YkXZXEf:w [Y[
k

a%ê^D Û3Á�´º¸×µ%Ã�Ö«¶t´5®³µÊÁ�êEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D�D�F
a%ê`_ õ æ�· ¾ èG·,¸À¸×·,¶,µGÝÊÁ«®¿´5®³µÊÁ6Ö�²5®³Á�Ý ° ß¯²5æ�·,·t¶ ± êEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D�DeB

a%ê`_%ê^D õ æ�· ¾ èÜ·,¸¹ìý²5æ�·,¶t® ç ¶_»á· ¾ ´5Ö«¸5·t²À®³Á ° ß ²×æ�·t·,¶ ± êEêkêEêkê_êEêkêkêEêkêEêkêkê�D�D?í
a%ê`_%ê`_ õ æ�· ¾ èÜ·,¸ÀÙ�µJÃ«·tÂ³²�Ö«²×®³Á«Ý ¾ Ö�´5µ ¾ ²×²5µJ¶,® ¾ ´º®¿éG·
Á«·,Ö�¸ ¾ ÂÈÁ«·)´ â µG¸5èÕ²jêEêkêEêkêkê�D�DGf
a%ê`_%êüï õ æ�· ¾ èÜ·,¸À¸5·t¶,µÊÝÊÁ�®¿´º®¿µÊÁTìH·)þ%æ�·,¸5®¿Ù�·tÁ�´ ¾ Â ²¹´ºÖ«Ã%½�êkêEêkê_êEêkêkêEêkêEêkêkê�D�DGg

a%ê`_%ê ï%êAD ä ¾ ´ ¾ Ø ¾ ²5·Z»áµG¸\´ ± ·_²×´5Ö«Ã�½PêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D�DGg
a%ê`_%ê ï%êi_ ° ¸ ¾ ®³Á�®³Á«Ýx´ ± ·_²5æ�· ¾ èÜ·,¸�Ù�µJÃ«·,Â¿²TêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DL_Üî
a%ê`_%ê ï%ê ï ° ·t²×´5®³Á«Ý.´ ± ·k²×æ�· ¾ èG·t¸¡ÙhµJÃ«·,Â¿² êkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DL_�D

þ



a%ê`_%ê ï%êjF ån·t¸×»áµÊ¸×Ù ¾ Á�¶,·_·té ¾ Â¿Ö ¾ ´º®¿µÊÁ êEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DL_�_
a%êüï ú ¾ Á«ÝGÖ ¾ ÝÊ·
®¿Ã«·,Á�´º® ç ¶ ¾ ´º®³µGÁ6Ö«²5®¿Á«Ý ° ß ²×æ�·t·,¶ ± êEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DL_Üï

a%êüï�ê^D ú ¾ Á«ÝÊÖ ¾ ÝÊ·)ìý²5æ�·,¶,® ç ¶Z»á· ¾ ´ºÖ«¸×·,²�ê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DL_�B
a%êüï�ê`_ úÈÛIä�ìH·ÿþ�æ�·,¸×®³Ùh·,Á�´ ¾ Â ²×´5Ö«Ã�½ ê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DL_Üí

a%êüï�êi_JêAD ß|Ö«Â¿´5®¼ì3Â ¾ Á«ÝÊÖ ¾ ÝÊ·ã²×æ�·t·,¶ ± ¶,µÊ¸×æ«Ö«²kêEêkêEêkê_êEêkêkêEêkêEêkêkê�DL_�a
a%êüï�êi_Jêi_ ú ¾ Á«ÝÊÖ ¾ ÝÊ·
®³Ã«·tÁ�´º® ç ¶ ¾ ´5®³µÊÁ6Ö«²×®³Á«Ýe²¹½%²¹´º·tÙc»á· ¾ ´ºÖ�¸5·,² êkêEêkêkê�DL_�a
a%êüï�êi_Jê ï ú ¾ Á«ÝÊÖ ¾ ÝÊ·
®³Ã«·tÁ�´º® ç ¶ ¾ ´5®³µÊÁ6Ö«²×®³Á«Ýe²×µÊÖ«¸5¶t·k»á· ¾ ´ºÖ�¸5·,²¦êEêkêEêkêkê�DL_�f
a%êüï�êi_JêjF �À·,²×Ö«Â¿´5² ¾ Á«Ã|Ã«®³²×¶,Ö«²×²5®³µGÁpêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DL_�g

a%êbF õ Ö�Ù�Ù ¾ ¸×½ êkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D ïGî
p o.[6apW+d o,Wj^EwgX�qj^EX
asl o bhavbhdO^EXZyHXZYEw�beapX l YkXZXEf:w¤[6a�W y\bhijWT}
a|XEl­lPX
a�wp[6a�fEX
`�X
ap^ [ � k
f�ê^D Û3Á�´º¸×µ%Ã�Ö«¶t´5®³µÊÁ�êEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D ï�F
f�ê`_ ñ ¾ Á«Ã â ®³Ã%´ ± ·)þJ´º·tÁ«²5®¿µÊÁ�µÜ»ÓÁ ¾ ¸5¸5µ â Ø ¾ Á«Ã|´5·,Â¿·,æ ± µGÁ«·_²5æ�·,·,¶ ± ê_êEêkêkêEêkêEêkêkê�D ï�B

f�ê`_%ê^D ��·t¶,µ éÊ·t¸×½|µG» â ®¿Ã«·,Ø ¾ Á«Ã�²×æ�·t¶t´5¸ ¾ Â�·,Á�éG·,Â³µGæ�·_ì¦Ù ¾ æ«æ�®³Á«ÝeÁ ¾ ¸×¸5µ â Ø ¾ Á�Ã
²5æ�·,¶)´º¸ ¾ ´ºµ â ®¿Ã«·,Ø ¾ Á«Ãp²×æ�·t¶t´5¸ ¾ êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D ï�a

f�ê`_%ê`_ ��·tÝÊ·,Á�·,¸ ¾ ´º®³µGÁ|µÜ» â ®¿Ã«·,Ø ¾ Á«Ã�ú�åQ¸×·,²×®³Ã«Ö ¾ Â�êEêkêEêkê_êEêkêkêEêkêEêkêkê�D ï�f
f�ê`_%êi_JêAD äZ·,·tÙ�æ ±«¾ ²5®¿²­µÜ»�Á«µG®³²×½Z¸5·,ÝG®³µÊÁ«²�®¿Á:ú�å�¸×·,²5®¿Ã«Ö ¾ Â�µÜ»�´º·tÂ³·tæ ± µÊÁ«·

²5æ�·,·t¶ ± êEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D ï�g
f�ê`_%êi_Jêi_ ��·tÝÊ·,Á�·,¸ ¾ ´º®³µGÁTµG» â ®³Ã«·tØ ¾ Á«Ã6¸×·,²×®³Ã«Ö ¾ Â Ö«²5®¿Á«Ýx²×æ�·t¶t´º¸ ¾ Â�»áµÊÂ¿Ã«®³Á�Ý�DGFr_
f�ê`_%êi_Jê ï �Óþ�æ�·,¸×®³Ùh·,Á�´ ¾ Â ¸5·t²5Ö«Â¼´º²�êEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DGFÊï
f�ê`_%êi_JêjF õ Ö«Ø��×·t¶t´5®¿éÊ·k·té ¾ Â¿Ö ¾ ´5®³µÊÁpêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DGFÊï

f�êüï úÈµÊÖ«Ã�Á«·,²×²¡·tÁ ±C¾ Á«¶t·,Ùh·,Á�´¡µG»Ó²×µG»0´�éÊµG®³¶,·t² êEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DGF�F
f�êbF õ Ö�Ù�Ù ¾ ¸×½ êkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DGF�f

þ%®



m l ij`N`;[T]Zzm[6a�W�fhbea�f:y#i�l�oÆbea�l [ lC�
g�ê^D õ Ö�Ù�Ù ¾ ¸×½ êkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DLBÜî
g�ê`_ ß ¾ �×µÊ¸�¶,µÊÁ�´5¸5®³Ø�Ö�´º®¿µÊÁ«²�µG»­´ ± · â µÊ¸5è�êEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DLBÜï
g�êüï äZ®¿¸5·,¶)´º®¿µÊÁ«²¦»áµÊ¸\»áÖ%´ºÖ«¸×·k¸×·,²×· ¾ ¸×¶ ± êkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DLB�F

o.ÌJS)O1ÌáÅ�Î�ÄÆÐ«ÒnÏ$s [ l��

þ%®³®



Se��	¡� ��R �u�t3PSe��	

DÊê^D °�± ·¦²5¶,µG¸5·,²�ðá®³Á�u ó µÜ»C´ ± ·\®¿Á�´º·,Â¿Â³®¿ÝÊ®³Ø«®¿Â³®¼´3½�´5·,²¹´º²Ôæ�·,¸×»áµG¸5Ùh·,ÃxµÊÁx´ ± · ° ß©²5æ�·,·t¶ ±
¸×·,¶,µG¸5Ã«·tÃp®¿Á ¾ ¶tÂ³· ¾ Áp·tÁÕéJ®¿¸5µÊÁ«Ùh·,Á�´QêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê D?î

DÊê`_ �àéÊµGÂ³Ö�´5®³µÊÁ6µG»n®³Ã�· ¾ ²Àæ«¸×·,²5·tÁ�´º·,Ã�®³ÁT´ ± ·_´ ± ·,²×®³²tê êkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê D?í

ï�ê^D äZ® � ·t¸5·,Á�¶,·,²À®¿ÁT´ ± ·_¶ ±C¾ ¸ ¾ ¶t´5·,¸×®³²×´5®³¶t²�µÜ»Ó²×µÊÖ«Á«ÃpÖ«Á«®¿´5²�®³Á � ß ¾ Á«Ã ° ß¯²5æ�·,·,¶ ± ê BÜï

B%ê^D � aÆì3æ�µÊ®³Á�´#¸ ¾ ´5®³Á«ÝEÖ«²5·tÃj®³Á�´ ± ·_ô¦µÊÙhæ ¾ ¸×®³²×µÊÁjßp· ¾ Áv*Zæ«®³Á«®¿µÊÁ õ ¶,µÊ¸×·eðLô�ß * õ«ó
´5·,²×´#´ºµw�×Ö�Ã«ÝÊ·ã´ ± ·
	ÕÖ ¾ Â¿®¿´3½eµG»È´ ± ·Z²5·t¶,µÊÁ�Ã6²5æ�·,·,¶ ± ² ¾ Ù�æ�Â³·ã¸×·,Â ¾ ´º®¼éÊ·À´ºµ:´ ±C¾ ´\µÜ»
´ ± · ç ¸5²¹´¡²×æ�·t·,¶ ± ² ¾ Ùhæ«Â³·Üê£êEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê gGí

í�ê^D úÈ®³²¹´ÀµG»nDGFrB.ôn�9Ö«Á«®¿´5² ¾ Á«Ãj´ ± ·t®³¸�æ ± µÊÁ«·t´5®³¶
Ã«·t²5¶t¸5®³æ%´º®³µGÁj»á· ¾ ´ºÖ�¸5·,²têPêEêkêEêkêkê�D îND
í�ê`_ å­·,¸×»áµG¸5Ù ¾ Á«¶,·|µG»Z´ ± · � ß ²5æ�·,·t¶ ± Ø ¾ ²×·,Ã�²¹½%Â¿Â ¾ Ø�Â³·j¸5·t¶,µÊÝÊÁ�®h�,·t¸h»áµG¸h´ ± ·p´5·,²×´

Ã ¾ ´ ¾ »á¸5µÊÙ � ß�Þ ° ß ¾ Á«Ãj·,²¹´º®¿Ù ¾ ´5·,Ã � ß¯²5æ�·,·t¶ ± êHêEêkêEêkê_êEêkêkêEêkêEêkêkê�D îGï
í�êüï å­·,¸×»áµG¸5Ù ¾ Á«¶,·�µG» ´ ± ·�®³²5µGÂ ¾ ´5·,Ãh²×½JÂ³Â ¾ Ø«Â³·À¸×·,¶,µGÝÊÁ«®h�t·,¸HØ ¾ ²×·,ÃTµÊÁh´ ± · ° ß¥²5æ�·,·t¶ ±

¾ Á�Ãj´ ± · � ß¯²5æ�·,·t¶ ± ê�êkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D î�F
í�êbF å­·,¸×»áµG¸5Ù ¾ Á«¶,·�µG» ´ ± ·¡ån* � ÝÊ¸×µÊÖ«æ�¸5·,¶tµÊÝÊÁ«®A�,·t¸¦Ø ¾ ²×·,ÃTµGÁ�´ ± · ° ß¥²×æ�·t·,¶ ±j¾ Á�Ã

´ ± · � ß¯²5æ�·,·,¶ ± ê�êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D î�a
í�ê`B å­·,¸×»áµG¸5Ù ¾ Á«¶,·�µÜ»�´ ± ·�ß * � ÝÊ¸×µÊÖ«æe¸5·t¶,µÊÝGÁ«®h�t·,¸ÔØ ¾ ²×·,ÃhµÊÁ.´ ± · ° ß©²5æ�·,·t¶ ±T¾ Á�Ã

´ ± · � ß¯²5æ�·,·,¶ ± ê�êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D î�a
í�êüí å­·,¸×»áµG¸5Ù ¾ Á«¶,·�µÜ»�´ ± ·�éÊµ â ·tÂ�ÝÊ¸5µÊÖ�æh¸×·,¶tµÊÝÊÁ«®A�,·,¸£Ø ¾ ²5·,ÃhµÊÁ.´ ± · ° ß�²5æ�·,·t¶ ±T¾ Á�Ã

´ ± · � ß¯²5æ�·,·,¶ ± ê�êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D î�a



í�ê`a å­·,¸×»áµG¸5Ù ¾ Á«¶,·kµG»n´ ± ·kÝÊ¸5µGÖ«æ�¸×·,¶,µGÝÊÁ«®h�t·,¸×²�»áµÊ¸�Ã«® � ·t¸5·,Á�´¡ÝÊ¸5µGÖ«æ«²�Ø ¾ ²5·tÃ�µÊÁ|´ ± ·
° ß¯²5æ�·,·t¶ ±�¾ Á«Ã � ß¯²5æ�·,·t¶ ± êEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D î�f

í�êjf ô¦µÊÁ%»áÖ«²5®¿µÊÁ�Ù ¾ ´º¸×®¼þ�ðxu ó »áµÊ¸E´ ± ·6å�* � ÝÊ¸5µÊÖ�æO¶,Â ¾ ²5²5® ç ·,¸EØ ¾ ²×·,ÃPµÊÁ�´ ± · ° ß
²×æ�·t·,¶ ± êÀêkêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D î�f

í�êjg ô¦µÊÁ%»áÖ«²5®¿µÊÁ�Ù ¾ ´º¸×®¼þQðxu ó »áµG¸:´ ± ·Tån* � ÝÊ¸×µÊÖ«æO¶,Â ¾ ²5²×® ç ·t¸:Ø ¾ ²5·,ÃPµÊÁ�´ ± · � ß
²×æ�·t·,¶ ± êÀêkêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D î�g

í�ê^D î<ô¦µÊÁ%»áÖ«²5®¿µÊÁ�Ù ¾ ´5¸5®¼þ�ðxu ó »áµG¸_´ ± ·6ßy* � ÝÊ¸5µÊÖ�æ�¶,Â ¾ ²5²×® ç ·t¸EØ ¾ ²5·tÃ�µÊÁ�´ ± · ° ß
²×æ�·t·,¶ ± êÀêkêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D�D?î

í�ê^D�D�ô¦µÊÁ%»áÖ«²5®¿µÊÁ�Ù ¾ ´5¸5®¼þPðxu ó »áµÊ¸
´ ± ·uß * � ÝÊ¸5µGÖ«æ�¶tÂ ¾ ²×²5® ç ·,¸kØ ¾ ²×·,Ã�µGÁ�´ ± · � ß
²×æ�·t·,¶ ± êÀêkêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D�D�D

í�ê^DL_ ô¦µÊÁ%»áÖ«²5®¿µÊÁ�Ù ¾ ´º¸×®¼þPðxu ó »áµÊ¸
´ ± ·�éGµ â ·,Â#ÝÊ¸5µGÖ«æ�¶tÂ ¾ ²×²5® ç ·,¸kØ ¾ ²5·tÃ�µÊÁ�´ ± · ° ß
²×æ�·t·,¶ ± êÀêkêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D�D�D

í�ê^D ï<ô¦µÊÁ%»áÖ«²5®¿µÊÁ�Ù ¾ ´5¸5®¼þ�ðxu ó »áµG¸_´ ± ·�éGµ â ·tÂ¦ÝÊ¸×µÊÖ«æ�¶,Â ¾ ²5²5® ç ·,¸kØ ¾ ²×·,Ã�µGÁ�´ ± · � ß
²×æ�·t·,¶ ± êÀêkêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D�De_

a%ê^D å­·,¸×»áµG¸5Ù ¾ Á«¶,·
ðxu ó µG»C´ ± ·\²5æ�· ¾ èG·,¸Ô¸×·,¶tµÊÝÊÁ«®¼´º®³µGÁx²×½J²×´5·,Ùh²ÔØ ¾ ²×·,ÃeµÊÁ:´ ± ·�²5µÊÖ�¸5¶,·
¾ Á�Ã|²¹½J²×´º·tÙ©»á· ¾ ´5Ö«¸5·t²ÀµÊØ�´ ¾ ®³Á«·tÃj»á¸×µÊÙv²×®³ÙxÖ�Â¿´ ¾ Á«·,µÊÖ�²5Â¿½�¸5·t¶,µÊ¸×Ã«·,Ãp²5æ�·,·t¶ ± ²5®¿ÝÜì
Á ¾ Â³²TÖ«²×®³Á«Ý�´ ± ¸5µ ¾ ´ ¾ Á«Ã<Á«µG¸5Ù ¾ Â¡Ùh®³¶t¸5µÊæ ± µÊÁ«·t²,ê�ßpµ%Ã�·,Â³² ¾ ¸5·�´5¸ ¾ ®¿Á«·,Ã ¾ Á�Ã
´5·,²×´5·,Ã|Ö«²5®¿Á«Ýh²5æ�·,·,¶ ± ®³Áj¶,Â¿· ¾ Áj·tÁÕéJ®¿¸5µÊÁ«Ùh·,Á�´,êàêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DL_�F

a%ê`_ å­·,¸×»áµG¸5Ù ¾ Á«¶,·
ðxu ó µG»C´ ± ·\²5æ�· ¾ èG·,¸Ô¸×·,¶tµÊÝÊÁ«®¼´º®³µGÁx²×½J²×´5·,Ùh²ÔØ ¾ ²×·,ÃeµÊÁ:´ ± ·�²5µÊÖ�¸5¶,·
¾ Á�Ã|²¹½J²×´º·tÙ©»á· ¾ ´5Ö«¸5·t²ÀµÊØ�´ ¾ ®³Á«·tÃj»á¸×µÊÙv²×®³ÙxÖ�Â¿´ ¾ Á«·,µÊÖ�²5Â¿½�¸5·t¶,µÊ¸×Ã«·,Ãp²5æ�·,·t¶ ± ²5®¿ÝÜì
Á ¾ Â³²TÖ«²×®³Á«Ý�´ ± ¸5µ ¾ ´ ¾ Á«Ã<Á«µG¸5Ù ¾ Â¡Ùh®³¶t¸5µÊæ ± µÊÁ«·t²,ê�ßpµ%Ã�·,Â³² ¾ ¸5·�´5¸ ¾ ®¿Á«·,Ã ¾ Á�Ã
´5·,²×´5·,Ã|Ö«²5®¿Á«Ýh²5æ�·,·,¶ ± ®³ÁjÁ«µÊ®¿²×½u·,Á�éJ®³¸5µGÁ«Ù�·tÁ�´?ê�êEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DL_�F

þ%®¿é



a%êüï å­·,¸×»áµG¸5Ù ¾ Á«¶,·Eðzu ó µG»�´ ± ·ÀÂ ¾ Á«ÝÊÖ ¾ ÝÊ·�®³Ã«·tÁ�´º® ç ¶ ¾ ´5®³µÊÁe²×½J²¹´º·,Ùh²HØ ¾ ²5·tÃuµÊÁ�²5µÊÖ�¸5¶,·
¾ Á�Ãs²×½J²×´5·,Ù »á· ¾ ´ºÖ«¸×·,²
µÊØ%´ ¾ ®¿Á«·,Ã�»á¸×µÊÙ ´ ± ·.²5æ�·,·t¶ ± ¸×·,¶tµÊ¸5Ã«·tÃ�Ö«²5®¿Á«Ý ¾ ´ ± ¸×µ ¾ ´
Ùh®³¶t¸5µÊæ ± µÊÁ«·Z®¿Á ¾ ¶tÂ³· ¾ Áp·tÁÕéJ®¿¸5µÊÁ«Ùh·,Á�´,ê:êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D ïND

a%êbF å­·,¸×»áµG¸5Ù ¾ Á«¶,·Eðzu ó µG»�´ ± ·ÀÂ ¾ Á«ÝÊÖ ¾ ÝÊ·�®³Ã«·tÁ�´º® ç ¶ ¾ ´5®³µÊÁe²×½J²¹´º·,Ùh²HØ ¾ ²5·tÃuµÊÁ�²5µÊÖ�¸5¶,·
¾ Á�Ãp²¹½%²¹´º·tÙc»á· ¾ ´ºÖ�¸5·,²ÀµÊØ%´ ¾ ®¿Á«·,Ãj»á¸5µÊÙ ´ ± ·_²5æ�·,·t¶ ± ¸5·t¶,µÊ¸×Ã«·,ÃpÖ«²5®¿Á«Ý ¾ Á«µG¸5Ù ¾ Â
Ùh®³¶t¸5µÊæ ± µÊÁ«·Z®¿Á ¾ ¶tÂ³· ¾ Áp·tÁÕéJ®¿¸5µÊÁ«Ùh·,Á�´,ê:êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D ïND

a%ê`B å­·,¸×»áµG¸5Ù ¾ Á«¶,·Eðzu ó µG»�´ ± ·ÀÂ ¾ Á«ÝÊÖ ¾ ÝÊ·�®³Ã«·tÁ�´º® ç ¶ ¾ ´5®³µÊÁe²×½J²¹´º·,Ùh²HØ ¾ ²5·tÃuµÊÁ�²5µÊÖ�¸5¶,·
¾ Á�Ãs²×½J²×´5·,Ù »á· ¾ ´ºÖ«¸×·,²
µÊØ%´ ¾ ®¿Á«·,Ã�»á¸×µÊÙ ´ ± ·.²5æ�·,·t¶ ± ¸×·,¶tµÊ¸5Ã«·tÃ�Ö«²5®¿Á«Ý ¾ ´ ± ¸×µ ¾ ´
Ùh®³¶t¸5µÊæ ± µÊÁ«·ZÖ«Á�Ã«·,¸�Á«µÊ®¿²×½T¶tµÊÁ«Ã«®¼´º®¿µÊÁ«²,ê|êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D ï�_

a%êüí å­·,¸×»áµG¸5Ù ¾ Á«¶,·Eðzu ó µG»�´ ± ·ÀÂ ¾ Á«ÝÊÖ ¾ ÝÊ·�®³Ã«·tÁ�´º® ç ¶ ¾ ´5®³µÊÁe²×½J²¹´º·,Ùh²HØ ¾ ²5·tÃuµÊÁ�²5µÊÖ�¸5¶,·
¾ Á�Ãp²¹½%²¹´º·tÙc»á· ¾ ´ºÖ�¸5·,²ÀµÊØ%´ ¾ ®¿Á«·,Ãj»á¸5µÊÙ ´ ± ·_²5æ�·,·t¶ ± ¸5·t¶,µÊ¸×Ã«·,ÃpÖ«²5®¿Á«Ý ¾ Á«µG¸5Ù ¾ Â
Ùh®³¶t¸5µÊæ ± µÊÁ«·ZÖ«Á�Ã«·,¸�Á«µÊ®¿²×½T¶tµÊÁ«Ã«®¼´º®¿µÊÁ«²,ê|êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D ï�_

þJé



Se��	¡� �QR R6���|{ù� ��	

DÊê^D °�± ·
²×Ö«æ«¸ ¾ ÝÊÂ³µÜ´5´ ¾ Â�¸×·,ÝÊ®¿µÊÁTµG»È´ ± ·
²5æ�·,·t¶ ± æ«¸×µ%Ã�Ö«¶t´5®³µÊÁTÙh·,¶ ±«¾ Á«®³²×Ùpö!Dtì3ÝÊÂ¿µG´5´5®³²tÞ
_Æìýæ ±C¾ ¸¹½JÁ%þ�Þ ïAìýÖ�éJÖ«Â ¾ Þ$FÜìýéG·,Â¿Ö«ÙpÞ}BÆìýµÊ¸ ¾ Â­¶ ¾ éJ®¿´3½GÞ íAìýÁ ¾ ² ¾ ÂÓ¶ ¾ éJ®¼´3½ÊÞ�a ìý´ºµGÁ«ÝÊÖ«·ÜÞ�fAì
¾ Â¼éÊ·tµÊÂ ¾ ¸¦¸5®³Ã�ÝÊ·GÞ;gÆìý´º·t·t´ ± Þ�D îAìýÂ³®¿æ«²,ê_êkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê ï

DÊê`_ ðáÂ³·t»0´ ó�� ´ ± ¸×µ ¾ ´uÙ�®¿¶,¸5µGæ ± µÊÁ«·ÜÞ ¾ Á«ÃNðá¸5®³Ý ± ´ óh¾ æ�·t¸5²5µGÁ â · ¾ ¸5®¿Á«Ý�´ ± ·�´ ± ¸×µ ¾ ´
Ùh®³¶t¸5µÊæ ± µÊÁ«·Gê�êEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê B

DÊêüï °�± · â ®¿Ã«·,Ø ¾ Á«Ãù²×æ�·t¶t´5¸5µÊÝÊ¸ ¾ Ùh²6µG» ¾ ²×æ�·t·,¶ ± ²×®³ÝÊÁ ¾ Âã»á¸5µGÙ ¾ Ù ¾ Â³·�²×æ�· ¾ èG·t¸
¸×·,¶,µG¸5Ã«·tÃ:²5®¿ÙxÖ«Â¼´ ¾ Á«·tµÊÖ«²×Â¿½Z»á¸×µÊÙgð ¾Êó­¾ ´ ± ¸×µ ¾ ´nÙ�®¿¶,¸×µÊæ ± µÊÁ�·GÞ ¾ Á«ÃTð Ø ó�¾ Á«µG¸5Ù ¾ Â
Ùh®³¶t¸5µÊæ ± µÊÁ«·GÞJ»áµÊ¸\´ ± ·k²×·,Á�´º·tÁ«¶,· 4 > 1}~ /\DA'��.+u2k/ >(� D @ÿ@ 7TD�1 > -2� 7 @ D K�� -h��2_/0B�DG/ / í

DÊêbF °�± · â ®¿Ã«·,Ø ¾ Á«Ãù²×æ�·t¶t´5¸5µÊÝÊ¸ ¾ Ùh²6µG» ¾ ²×æ�·t·,¶ ± ²×®³ÝÊÁ ¾ Âã»á¸5µGÙ ¾ Ù ¾ Â³·�²×æ�· ¾ èG·t¸
¸×·,¶,µG¸5Ã«·tÃ Ö«Á«Ã«·t¸u²5®¿ÙxÖ«Â ¾ ´º·tÃQÁ«µÊ®¿²×½�¶,µGÁ«Ã«®¿´5®³µÊÁ�Þ\²5®¿ÙxÖ«Â¿´ ¾ Á«·tµÊÖ«²5Â¼½�»á¸5µGÙ ð ¾�ó�¾
´ ± ¸5µ ¾ ´ÀÙ�®¿¶,¸5µGæ ± µÊÁ«·ÜÞ ¾ Á�Ã�ðáØ ó�¾ Á�µÊ¸5Ù ¾ Â Ùh®³¶t¸5µÊæ ± µÊÁ«·Gê�êEêkê_êEêkêkêEêkêEêkêkê De_

ï�ê^D ú�å�²×æ�·t¶t´5¸ ¾ µÜ»HD�DÀ²×Ö«¶,¶t·,²5²×®¿éG·Z¶,Â¿µÊ²5·tÃ%ì3ÝÊÂ¿µG´5´5®³²n¸5·,ÝG®³µÊÁ«²£µG»�»á¸5µGÁÕ´£éGµ â ·,Â¿²Zð ¾�óZ� - � Þ
¾ Á�Ã�ðáØ ón� 2 � Þ ¾ Á«Ã�ð ¶ ó Ùh®³Ã6éÊµ â ·,Â � D � Þ«»á¸5µÊÙ©²×®³ÙxÖ�Â¿´ ¾ Á«·,µÊÖ�²5Â¿½�¸5·t¶,µÊ¸×Ã«·,Ã ° ß
²×æ�·t·,¶ ±�¾ Á«Ã � ß ²×æ�·t·,¶ ± ê¦êEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê ï�g

ï�ê`_ ú�å�²×æ�·t¶t´5¸ ¾ µG»)D�D�²5Ö«¶t¶,·t²5²5®¼éÊ·¡¶,Â³µG²5·,ÃJì3ÝÊÂ¿µG´5´5®³²­¸5·,ÝG®³µÊÁ«²ÔµÜ»�Ø ¾ ¶&è:éÊµ â ·,Â¿²Zð ¾�ó8� > � Þ
¾ Á�Ã�ðáØ ón� ( � Þ%»á¸5µÊÙ©²×®³ÙxÖ�Â¿´ ¾ Á«·,µÊÖ�²5Â¿½�¸5·t¶,µÊ¸×Ã«·,Ã ° ß ²×æ�·t·,¶ ±�¾ Á«Ã � ß¯²5æ�·,·,¶ ± ê FÊî

ï�êüï °�± ·H²5æ�·,·t¶ ± ²×®³ÝÊÁ ¾ Â â\¾ éÊ·)»áµÊ¸5Ù�»áµÊ¸ ´ ± ·H²×½JÂ³Â ¾ Ø«Â³·t²HðáéG·,Â ¾ ¸­²¹´ºµÊæk¶,µGÁ«²5µÊÁ ¾ Á�´×ìýéGµ â ·tÂ
Ö«Á�®¿´º² ó ð ¾�ó!� �GD � Þnð Ø ó!� � B�D � Þnð ¶ ó!� K�D �|¾ Á�ÃOð Ã ó�� KAB�D � ¸5·,¶tµÊ¸5Ã�·,Ã�²×®³ÙxÖ«Â¼´ ¾ Á�·)ì
µÊÖ�²5Â¿½uÖ«²5®¿Á«Ý ¾ ´ ± ¸5µ ¾ ´ÀÙ�®¿¶,¸×µÊæ ± µÊÁ�· ¾ Á«Ã ¾ Á«µÊ¸5Ù ¾ Â Ùh®³¶t¸5µÊæ ± µÊÁ«·Üê¦êkêEêkêEêkêkê F
_



ï�êbF °�± ·Ô²×æ�·t¶t´5¸5µÊÝÊ¸ ¾ Ùh² »áµÊ¸�´ ± ·Ô²×½JÂ³Â ¾ Ø«Â³·t² � K�D �;�r�L� D �;�r�;� D �;�r� 4�D �;��� *&D � ¸×·,¶,µG¸5Ã«·tÃ
²×®³ÙxÖ«Â¼´ ¾ Á�·,µÊÖ«²×Â¿½h»á¸5µÊÙ ¾ ´ ± ¸5µ ¾ ´ÀÙ�®¿¶,¸×µÊæ ± µÊÁ�·hð ¾ Ø�µ éÊ· ó�¾ Á�Ã ¾ Á«µÊ¸×Ù ¾ Â Ù�®¿¶,¸×µÜì
æ ± µÊÁ«·�ð Ø�·,Â¿µ â¡ó êmêkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê FÊï

ï�ê`B °�± ·
»áµÊ¸×Ù ¾ ÁÕ´�´5¸ ¾ �×·t¶t´5µÊ¸5®¿·,²�»áµÊ¸\´ ± ·E�¡ôn�¡ôVæ ± ¸ ¾ ²×·,² � D.K�D K �;��� D � D ���u¾ Á�Ã
� D6*&D�* � Þ«¸×·,¶tµÊ¸5Ã«·tÃ�²×®³ÙxÖ«Â¼´ ¾ Á�·,µÊÖ«²×Â¿½uÖ«²5®¿Á«Ý ¾ ´ ± ¸5µ ¾ ´�Ùh®³¶t¸5µÊæ ± µÊÁ«·hð ² ± µ â Á ¾ ²
7`�67 ó\¾ Á«Ã ¾ Á«µG¸5Ù ¾ Â Ùh®³¶,¸×µÊæ ± µGÁ«·eð ² ± µ â Á ¾ ²E7z�w7 ó êvêEêkêEêkê_êEêkêkêEêkêEêkêkê F�F

ï�êüí °�± · â\¾ éG·t»áµÊ¸×Ù�²�»áµÊ¸�´ ± ·:²¹½JÂ³Â ¾ Ø«Â³·t² � DG+hD �6¾ Á«Ã � D�1�D � ¸5·,¶tµÊ¸5Ã�·,Ã�²×®³ÙxÖ«Â¼´ ¾ Á�·)ì
µÊÖ�²5Â¿½uÖ«²5®¿Á«Ýpð Â¿·t»0´ ó\¾ ´ ± ¸5µ ¾ ´ÀÙ�®¿¶,¸5µGæ ± µÊÁ«·ÜÞ ¾ Á«Ã�ð ¸×®³Ý ± ´ ó¦¾ Á�µÊ¸5Ù ¾ Â�Ùh®³¶t¸5µÊæ ± µÊÁ«·Üê0F
B

ï�ê`a °�± ·
»áµÊ¸×Ù ¾ ÁÕ´¦´º¸ ¾ �×·,¶t´5µÊ¸5®¿·,²\»áµÊ¸#´ ± ·��¡ôn�N²×½JÂ³Â ¾ Ø«Â¿·,² � DG+hD �;�$� D�1�D � ¸×·,¶tµÊ¸5Ã«·tÃ
²×®³ÙxÖ«Â¼´ ¾ Á�·,µÊÖ«²×Â¿½�Ö«²5®¿Á«Ý ¾ ´ ± ¸5µ ¾ ´�Ù�®¿¶,¸5µGæ ± µÊÁ«·hðá² ± µ â Á ¾ ²E7i�67 ó�¾ Á«Ã ¾ Á«µG¸5Ù ¾ Â
Ùh®³¶t¸5µÊæ ± µÊÁ«·eðá² ± µ â Á ¾ ²07z��7 ó ê êkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê FÊí

ï�êjf °�± ·6²×æ�·t¶t´5¸5µÊÝÊ¸ ¾ Ùh²:»áµÊ¸E´ ± ·6²×½JÂ¿Â ¾ Ø«Â¿·,² � ',D �;��� '&B�D �;�!� B�D � ¸5·t¶,µÊ¸×Ã«·,ÃP²×®³ÙxÖ«Â ì
´ ¾ Á«·,µGÖ«²5Â¼½T»á¸5µÊÙ ¾ ´ ± ¸5µ ¾ ´�Ù�®¿¶,¸5µGæ ± µÊÁ«·hð ¾ Ø�µÆéG· óÀ¾ Á«Ã ¾ Á«µÊ¸5Ù ¾ Â Ùh®³¶t¸5µÊæ ± µÊÁ«·
ðáØ�·tÂ³µ â¡ó êùêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê F
a

ï�êjg °�± · â¦¾ éÊ·t»áµG¸5Ùh²­»áµÊ¸ ´ ± ·H²×½JÂ³Â ¾ Ø«Â³·t² � DG7GD � Þ � D @ D � Þ � D��¼D �
¾ Á«Ã � DGFHD � ÞÆ¸×·,¶,µG¸5Ã«·tÃ
²×®³ÙxÖ«Â¼´ ¾ Á�·,µÊÖ«²×Â¿½�Ö«²5®¿Á«Ý ¾ ´ ± ¸×µ ¾ ´ÀÙh®³¶,¸×µÊæ ± µGÁ«· ¾ Á«Ã ¾ Á«µÊ¸5Ù ¾ Â Ùh®³¶t¸5µÊæ ± µÊÁ«·Üê¯ê F�f

ï�ê^D î °�± ·Ô»áµÊ¸×Ù ¾ ÁÕ´È´5¸ ¾ �×·t¶t´5µÊ¸5®¿·,² »áµÊ¸È´ ± ·.�¡ôn��²¹½%Â¿Â ¾ Ø�Â³·,² � DG7GD �Z¾ Á«Ã � D��¼D � ¸×·,¶,µG¸5Ã«·tÃ
²×®³ÙxÖ«Â¼´ ¾ Á�·,µÊÖ«²×Â¿½�Ö«²5®¿Á«Ý ¾ ´ ± ¸5µ ¾ ´�Ù�®¿¶,¸5µGæ ± µÊÁ«·hðá² ± µ â Á ¾ ²E7i�67 ó�¾ Á«Ã ¾ Á«µG¸5Ù ¾ Â
Ùh®³¶t¸5µÊæ ± µÊÁ«·eðá² ± µ â Á ¾ ²07z��7 ó ê êkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê F�g

ï�ê^D�D�ð ¾�ó¡° ß�²5æ�·,·,¶ ± ²5®¿ÝÊÁ ¾ Â â¦¾ éÊ·)»áµÊ¸5Ù�»áµÊ¸¡éÊµ â ·tÂ � D � ÞHðáØ ó ú�åù¸×·,²5®¿Ã«Ö ¾ Ân»áµÊ¸Z´ ± ·
²×®³ÝÊÁ ¾ Â�®¿Ásð ¾Êó ÞÈðá¶ ó!� ß ²5æ�·,·t¶ ± ²×®³ÝÊÁ ¾ Â â¦¾ éÊ·)»áµÊ¸5Ùv»áµG¸#éÊµ â ·,Â � D ��¾ Á«Ã Þ�ðáÃ ó ú�å
¸×·,²5®¿Ã«Ö ¾ Â�»áµÊ¸\´ ± ·_²×®³ÝÊÁ ¾ Â ®³Á�ð ¶ ó êxêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê BÜî

þJé%®¿®



ï�ê^DL_�ð ¾�óã° ß ²×æ�·t·,¶ ± ²×®³ÝÊÁ ¾ Â â\¾ éG·t»áµÊ¸×Ù »áµG¸kÁ ¾ ² ¾ Â � 1 � Þ#ðáØ ó ú­åù¸5·,²×®³Ã«Ö ¾ ÂÔ»áµÊ¸Z´ ± ·
²×®³ÝÊÁ ¾ Â�®¿Á�ð ¾�ó ÞÈð ¶ ó�� ß�²5æ�·,·t¶ ± ²×®³ÝÊÁ ¾ Â â¦¾ éÊ·t»áµG¸5Ùv»áµÊ¸¦Á ¾ ² ¾ Â � 1 �u¾ Á«Ã Þ�ðáÃ ó ú�å
¸×·,²5®¿Ã«Ö ¾ Â�»áµÊ¸\´ ± ·_²×®³ÝÊÁ ¾ Â ®³Á�ð ¶ ó êxêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê B�D

ï�ê^D ï;ð ¾�óH° ß¯²5æ�·,·t¶ ± ²×®³ÝÊÁ ¾ Â â¦¾ éÊ·t»áµG¸5Ùv»áµÊ¸#éÊµÊ®¿¶,·,Ãj²¹´ºµÊæ � * � ÞÈðáØ ó ú�å�¸×·,²×®³Ã«Ö ¾ Â�»áµÊ¸
´ ± ·T²5®¿ÝÊÁ ¾ Â#®³Á�ð ¾�ó Þ�ðá¶ ó�� ß ²×æ�·t·,¶ ± ²5®¿ÝÊÁ ¾ Â â\¾ éÊ·)»áµÊ¸5Ùq»áµÊ¸:éÊµG®³¶,·tÃO²×´5µÊæ � * �
¾ Á�Ã Þ�ð Ã ó ú�åQ¸×·,²×®³Ã«Ö ¾ Â�»áµÊ¸\´ ± ·k²×®³ÝÊÁ ¾ Â ®³Á�ðá¶ ó êEêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê B�_

ï�ê^DGFNð ¾�óÀ° ß ²5æ�·,·,¶ ± ²×®³ÝÊÁ ¾ Â â\¾ éÊ·)»áµÊ¸5Ùc»áµÊ¸À´ ± ·E²×½JÂ³Â ¾ Ø«Â¿· � D�1�* � ÞnðáØ ó ú�å�¸5·t²5®¿Ã«Ö ¾ Â
»áµÊ¸x´ ± ·j²5®¿ÝÊÁ ¾ Â�®¿ÁVð ¾�ó Þãð ¶ ó�� ß ²5æ�·,·,¶ ± ²5®³ÝGÁ ¾ Â â¦¾ éG·t»áµÊ¸×Ù{»áµÊ¸.´ ± ·j²¹½%Â¿Â ¾ Ø�Â³·
� D�1�* �u¾ Á«Ã�Þ­ð Ã ó ú�åQ¸×·,²5®¿Ã«Ö ¾ Â »áµG¸\´ ± ·_²5®¿ÝÊÁ ¾ Â�®³Á�ð ¶ ó ê êkêEêkê_êEêkêkêEêkêEêkêkê BÜï

F«ê^D ñ¦Â¿µ%¶&è�Ã«® ¾ ÝÊ¸ ¾ Ù µG»_´ ± ·�æ�¸5µÊæ�µÊ²5·tÃùÙhµJÃ«·,Â�»áµÊ¸6¶ ¾ æ%´ºÖ«¸×®³Á«ÝO´ ± ·s¸5·,Â ¾ ´º®¿µÊÁ«² ± ®³æ
Ø�·t´ â ·,·tÁp´ ± ·k²×æ�·t¶t´5¸ ¾ µG»Ó´ ± · ° ß ²×æ�·t·,¶ ±�¾ Á«Ã|´ ± · � ß¯²5æ�·,·t¶ ± µG» ¾ ²×æ�· ¾ èG·t¸,ê B�a

F«ê`_ ð ¾�óÓ°�± ·�²5æ�·,¶t´5¸5Ö«Ù ¾ Á«Ã�ðáØ ó ´ ± · ¾ Ö�´5µ%¶tµÊ¸5¸×·,Â ¾ ´º®¿µÊÁ:»áÖ«Á«¶)´º®¿µÊÁ�µÜ» ¾ »á¸ ¾ Ùh·�µG»�´ ± ·
� ß�²×æ�·t·,¶ ± Ã«·,¸×®¿éÊ·tÃ�»á¸×µÊÙ�ðáÂ³·)»0´ ó ´ ± ·e²5æ�·,·,¶ ± ²5®¿ÝÊÁ ¾ Â1Þ ¾ Á«Ã�ð ¸×®³Ý ± ´ ó »á¸5µÊÙ ´ ± ·
â ú�åHô�ô¦²¡µÜ»n´ ± ·_¶,µÊ¸×¸5·,²×æ�µGÁ«Ã«®³Á�Ýh»á¸ ¾ Ù�·ÜêPêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê íGî

F«êüï � F�Â ¾ ½G·,¸kÙ ¾ æ«æ«®³Á�Ý|Á�·,Ö«¸ ¾ Â#Á�·t´ â µÊ¸5è�µG»\²×®h�t·������|�e�6���e�6������� âÀ± ·,¸×·T�
¸×·t»á·,¸×²#´5µ ¾ Â¿®³Á«· ¾ ¸£Ö«Á«®¼´ ¾ Á�ÃT� ´5µ ¾ Á�µÊÁ«Â³®¿Á«· ¾ ¸HÖ�Á«®¿´,ÞÕ´ ± ·ãÁÕÖ«Ù:Ø�·t¸5²\¸×·,æ«¸×·,²5·tÁ�´
´ ± ·_ÁJÖ�ÙxØ�·t¸ÀµG»ÓÁ�µ%Ã«·t²À®³Á ¾ Â ¾ ½Ê·t¸,ê êEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê í�F

F«êbF ° ¸ ¾ ®¿Á«®³Á�Ý¡·t¸5¸5µG¸Ó¶,Ö�¸×éÊ·t²Ô»áµÊ¸n´ ± ·¦ÝÊ¸ ¾ Ã«®¿·,Á�´àÃ«·t²5¶t·,Á�´HÙ�·)´ ± µJÃ ¾ Á�Ãx´ ± ·#¶,µÊÁ��×Ö�Ý ¾ ´º·
Ã«·t²5¶t·,Á�´ãÙh·t´ ± µJÃ êÓêkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê í�B

þ%éJ®¿®³®



F«ê`B °�± ·¦ú�å�²5æ�·,¶t´5¸ ¾ µÜ»�´ ± · ° ß¤²×æ�·t·,¶ ± ðá² ± µ â Á ¾ ²­Ã«µG´×´º·,ÃEÂ³®¿Á«· ó ÞA´ ± · � ß ²5æ�·,·t¶ ±
ðá² ± µ â Á ¾ ²
Ø�µGÂ³Ã�Â³®¿Á«· ó Þ ¾ Á«Ãs´ ± ·h·t²×´5®³Ù ¾ ´º·tÃ�ú­åù²5æ�·,¶t´5¸ ¾ ð ² ± µ â Á ¾ ²
Ã ¾ ² ± ·tÃ
Â¿®³Á«· ó ÞÕ»áµÊ¸ ¾ »á¸ ¾ Ùh·ZµG»­²×æ�·t·,¶ ± Ã ¾ ´ ¾ »áµÊ¸#´ ± ·_²5µGÖ«Á«ÃjÖ«Á«®¼´º² � D � Þ � 2 � Þ � K � Þ � 4 � Þ
� + � Þ ¾ Á«Ã � ' � ê|ê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê a�D

F«êüí °�± ·eú�å�²5æ�·,¶t´5¸ ¾ µG»H´ ± · ° ß{²×æ�·t·,¶ ± Þ�´ ± ·.·t²×´5®³Ù ¾ ´º·tÃ�ú­å�²5æ�·,¶)´º¸ ¾ Þ ¾ Á«Ãs´ ± ·
ú�å�²×æ�·t¶t´5¸ ¾ µÜ»n´ ± · � ß¯²5æ�·,·,¶ ± »áµÊ¸ ¾ ²5·�	ÕÖ«·tÁ«¶,·EµG»n²5æ�·,·,¶ ± »á¸ ¾ Ùh·,²têvêkêEêkêkê a�_

F«ê`a Ûý´ ¾ èÕÖ«¸ ¾ Ã�®³²×´ ¾ Á«¶t·:Ø�·t´ â ·,·,Á�´ ± · � ß ¾ Á«Ã ° ßm²5æ�·,¶)´º¸ ¾ ð Ã ¾ ² ± ·,ÃsÂ¿®³Á«·t² ó Þ ¾ Á�Ã
´ ± · � ß ¾ Á«Ãp·t²×´5®³Ù ¾ ´º·tÃp²×æ�·t¶t´º¸ ¾ ðá²5µÊÂ¿®³Ã6Â³®¿Á«·,² ó »áµÊ¸\´ â µ�Ã«® � ·,¸×·,Á�´¡²5æ�·,·,¶ ± Ö�´×ì
´5·,¸ ¾ Á«¶,·t²,êkêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê aÜï

B%ê^D ð ¾�ó�° ß�²5æ�·,·t¶ ±�¾ Á�Ã�ð Ø ó ®¼´º²
ú�å�¸5·,²×®³Ã«Ö ¾ ÂLÞàð ¶ ó
� ß{²5æ�·,·,¶ ±�¾ Á«Ã�ðáÃ ó ®¿´5²Zú�å
¸×·,²5®¿Ã«Ö ¾ Â1Þ ¾ Á«Ã�ðá· ó���� ðá²5µÊÂ¿®³Ã�Â³®³Á�· óE¾ Á«Ã ��� ð Ã ¾ ² ± ·,Ã�Â³®¿Á«· ó ÞÓ»áµÊ¸k´ ± ·6²¹½%Â¿Â ¾ Ø�Â³·
� D�1�D � êkêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê a�g

B%ê`_ ð ¾�ó�° ß�²5æ�·,·t¶ ±�¾ Á�Ã�ð Ø ó ®¼´º²
ú�å�¸5·,²×®³Ã«Ö ¾ ÂLÞàð ¶ ó
� ß{²5æ�·,·,¶ ±�¾ Á«Ã�ðáÃ ó ®¿´5²Zú�å
¸×·,²5®¿Ã«Ö ¾ Â1Þ ¾ Á«Ã�ðá· ó���� ðá²5µÊÂ¿®³Ã�Â³®³Á�· óE¾ Á«Ã ��� ð Ã ¾ ² ± ·,Ã�Â³®¿Á«· ó ÞÓ»áµÊ¸k´ ± ·6²¹½%Â¿Â ¾ Ø�Â³·
� D � D � êkêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê fGî

B%êüï ð ¾�ó�° ß�²5æ�·,·t¶ ±�¾ Á�Ã�ð Ø ó ®¼´º²
ú�å�¸5·,²×®³Ã«Ö ¾ ÂLÞàð ¶ ó
� ß{²5æ�·,·,¶ ±�¾ Á«Ã�ðáÃ ó ®¿´5²Zú�å
¸×·,²5®¿Ã«Ö ¾ Â1Þ
ðá· ó+��� ð ²×µÊÂ³®¿Ã�Â¿®³Á«· óe¾ Á«Ã ��� ð Ã ¾ ² ± ·tÃ�Â³®¿Á«· ó Þ ¾ Á«Ã�ðá» ó+�C� »áµÊ¸e´ ± ·
²¹½%Â¿Â ¾ Ø�Â³· � +h*,- � ê�êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê fND

B%êbF � ¶tµÊÙhæ ¾ ¸5®¿²5µÊÁ�µG»£´ ± ·eú�åù²×æ�·t¶t´5¸ ¾ Ã«·,¸×®¿éG·,Ãs»á¸5µÊÙ¥ú�å ¾ Á ¾ Â¿½J²5®¿² â ®¿´ ± µÊ¸5Ã�·,¸5²
f ¾ Á«Ã|ï.»áµÊ¸\´ ± ·_éGµ â ·tÂ³²:ð ¾�ó�� D � Þ�ðáØ ón� 2 � Þ ¾ Á«Ã�ðá¶ ón� - � ®¿Á6´ ± · ° ß¯²5æ�·,·,¶ ± ê.ê f�_

B%ê`B � ¶tµÊÙhæ ¾ ¸5®¿²5µÊÁ�µG»£´ ± ·eú�åù²×æ�·t¶t´5¸ ¾ Ã«·,¸×®¿éG·,Ãs»á¸5µÊÙ¥ú�å ¾ Á ¾ Â¿½J²5®¿² â ®¿´ ± µÊ¸5Ã�·,¸5²
f ¾ Á«Ã|ï.»áµÊ¸\´ ± ·kÁ ¾ ² ¾ Â¿²kð ¾�ó�� 1 � Þ ¾ Á«Ã�ð Ø ón� + � ®³Á6´ ± · ° ß ²5æ�·,·t¶ ± ê�êkêEêkêkê fGï

þ%®¼þ



B%êüí °�± · ° ß ¾ Á«Ã � ß ²×æ�·t·,¶ ± ð×ð ¾�óx¾ Á«Ãùð ¶ ó Þ£¸5·,²×æ�·t¶t´5®¿éÊ·tÂ¿½ ó Þ ¾ Á«ÃO´ ± ·,®³¸.¶tµÊ¸5¸×·)ì
²×æ�µÊÁ�Ã«®³Á«ÝuÂ³µÊÝu»á¸ ¾ Ùh·x·,Á«·t¸5ÝG½�¶,µÊÁ�´5µÊÖ«¸5²hð×ð Ø ó¡¾ Á«Ã�ð Ã ó Þ ¸5·t²5æ�·,¶)´º®¿éG·,Â¼½ ó »áµG¸ã´ ± ·
²¹½%Â¿Â ¾ Ø�Â³· DG+h*,- 4J2 Þ âÀ± ®³¶ ± ®³²�æ ¾ ¸×´�µG»­´ ± · â µÊ¸5Ã DG+h*,- 4J2��Ê/ @º> (�' ê êkêkêEêkêEêkêkê f�F

B%ê`a °�± · ° ß ¾ Á«Ã � ß ²×æ�·t·,¶ ± ð×ð ¾�óx¾ Á«Ãùð ¶ ó Þ£¸5·,²×æ�·t¶t´5®¿éÊ·tÂ¿½ ó Þ ¾ Á«ÃO´ ± ·,®³¸.¶tµÊ¸5¸×·)ì
²×æ�µÊÁ�Ã«®³Á«ÝuÂ³µÊÝu»á¸ ¾ Ùh·x·,Á«·t¸5ÝG½�¶,µÊÁ�´5µÊÖ«¸5²hð×ð Ø ó¡¾ Á«Ã�ð Ã ó Þ ¸5·t²5æ�·,¶)´º®¿éG·,Â¼½ ó »áµG¸ã´ ± ·
Ö�´×´º·t¸ ¾ Á«¶t· � D�1�*)2:D�1 ê{êkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê f�B

B%êjf ð ¾�ó:� ²5æ�·,·t¶ ± ²5®¿ÝÊÁ ¾ Â1ÞZðáØ ó ®¼´º²hú�åg¸×·,²×®³Ã«Ö ¾ ÂLÞ ¾ Á«Ã;ð ¶ ó û�®³Â¿Ø�·t¸×´h·,Á�éÊ·tÂ³µÊæ�·�µÜ»
´ ± ·eú�åV¸5·t²5®³Ã�Ö ¾ ÂÓ»áµÊ¸ ¾ ²×·,ÝÊÙh·,Á�´kµG»HéÊµ â ·tÂ � D � ê °�± ·�	ÕÖ ¾ ²5® ì3æ�·,¸×®³µJÃ«®³¶xæ�· ¾ èJ²
®¿Á«Ã«®³¶ ¾ ´º·¡´ ± ·_®³Á�²×´ ¾ ÁÕ´5²ÀµG»Ó·ÿþ%¶,®¿´ ¾ ´º®¿µÊÁ êÔê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê f�a

B%êjg °�± ·�Ù ¾ æ«æ«®¿Á«ÝÜì3Ø ¾ ²5·tÃ�ÙhµJÃ«® ç ¶ ¾ ´º®¿µÊÁ�µG»E´ ± ·�û�®³Â³Ø�·,¸¹´j·,Á�éÊ·tÂ³µÊæ�·�µG»E´ ± · ° ß
¸×·,²5®¿Ã«Ö ¾ Â�²5®¿ÝÊÁ ¾ Â1ê�ð ¾�ó��6� ð�� ó Þ ð Ø ó��N  ðJ� ó Þ ð ¶ ó¢¡�C� ð�� ó ð Ã ¾ ² ± ·,Ã6Â¿®³Á«· ó#¾ Á�Ã �C� ðJ� ó
ðá²5µÊÂ¿®³ÃhÂ³®³Á�· ó Þ�ðáÃ ó ¡�6� ð�� ó Þ ¾ Á�Ã�ð · ó!�6� »áµG¸#´ ± ·ã²5æ�·,·t¶ ± ²5·,ÝGÙ�·tÁÕ´ � DG+h*,- 4J2�� � ®³Á
´ ± · â µÊ¸×Ã DG+h*,- 4J2��Ê/ @º> (Õ' êãêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê gGî

B%ê^D î ú�å;¸5·,²×®³Ã«Ö ¾ Â\²5®¿ÝÊÁ ¾ ÂZð ¾�ó Ã«·,¸×®¿éÊ·tÃ�»á¸×µÊÙ ° ß ²×æ�·t·,¶ ± Þn£ � ð�� ó Þ¡ð Ø ó ·,²×´5®³Ù ¾ ´º·tÃ Þ
¡£ � ðJ� ó Þ ¾ Á«Ã�ð ¶ ó Ã«·,¸×®¿éG·,Ã�»á¸5µGÙ � ßq²5æ�·,·t¶ ± Þ�£ � ð�� ó »áµÊ¸À´ ± ·:²5æ�·,·t¶ ± ²5·,ÝGÙ�·tÁÕ´
� DG+h*,- 4J2�� � ®¿Áj´ ± · â µG¸5Ã DG+h*,- 4J2��Ê/ @º> (�' ê êEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê gND

B%ê^D�D�ð ¾�óÀ° ßm²×æ�·t·,¶ ± ÞZ¤ � ðJ� ó Þàð Ø ó ²5æ�·,·t¶ ± ¤ÕðJ� ó ²¹½JÁÕ´ ± ·,²×®h�t·,Ã�Ö«²5®¿Á«Ý ¡£ � ð�� ó ÞÔðá¶ ó Â³µÊÝ
»á¸ ¾ Ù�·Ó·,Á«·t¸5ÝG½GÞ ¡¥ � ðJ� ó ðáÃ ¾ ² ± ·,Ã:Â¿®³Á«· ó�¾ Á«Ã ¥ � ð ²×µÊÂ³®¿Ã
Â³®¿Á«· ó ÞJð Ã ó Ý ¾ ®³Á%ìýÙ�µJÃ«® ç ·,Ã
²×æ�·t·,¶ ± Þ ¡¤ � ðJ� ó Þ ¾ Á«ÃOðá· ó�� ß ²×æ�·t·,¶ ± Þ}¤ � ðJ� ó »áµÊ¸�´ ± ·E²×æ�·t·,¶ ± ²×·,ÝÊÙh·,Á�´ � DG+�¦
*,- 4J2�� � ®³Á6´ ± · â µÊ¸×Ã DG+h*,- 4J2��Ê/ @º> (Õ' ê ê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê g�_

B%ê^DL_ °�± ·�Ù ¾ æ«æ«®¿Á«ÝÜì3Ø ¾ ²5·tÃ�ÙhµJÃ«® ç ¶ ¾ ´º®¿µÊÁ�µG»E´ ± ·�û�®³Â³Ø�·,¸¹´j·,Á�éÊ·tÂ³µÊæ�·�µG»E´ ± · ° ß
¸×·,²5®¿Ã«Ö ¾ Â�²5®¿ÝÊÁ ¾ Â1ê�ð ¾�ó��6� ð�� ó Þ ð Ø ó��N  ðJ� ó Þ ð ¶ ó¢¡�C� ð�� ó ð Ã ¾ ² ± ·,Ã6Â¿®³Á«· ó#¾ Á�Ã �C� ðJ� ó
ðá²5µÊÂ¿®³Ã6Â³®¿Á«· ó ÞÈðáÃ ó ¡�6� ðJ� ó Þ ¾ Á«Ã�ðá· ó=�6� »áµÊ¸\´ ± ·_²5æ�·,·,¶ ± ²5·tÝÊÙ�·tÁ�´ � D�1�*)2kD�1 êÓêkê gGï

þÕþ



B%ê^D ï ú�å;¸5·,²×®³Ã«Ö ¾ Â\²5®¿ÝÊÁ ¾ ÂZð ¾�ó Ã«·,¸×®¿éÊ·tÃ�»á¸×µÊÙ ° ß ²×æ�·t·,¶ ± Þn£ � ð�� ó Þ¡ð Ø ó ·,²×´5®³Ù ¾ ´º·tÃ Þ
¡£ � ðJ� ó Þ ¾ Á«Ã�ð ¶ ó Ã«·,¸×®¿éG·,Ã�»á¸5µGÙ � ßq²5æ�·,·t¶ ± Þ�£ � ð�� ó »áµÊ¸À´ ± ·:²5æ�·,·t¶ ± ²5·,ÝGÙ�·tÁÕ´
� D�1�*)2kD�1 ê�êkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê g�F

B%ê^DGFNð ¾�óÀ° ßm²×æ�·t·,¶ ± ÞZ¤ � ðJ� ó Þàð Ø ó ²5æ�·,·t¶ ± ¤ÕðJ� ó ²¹½JÁÕ´ ± ·,²×®h�t·,Ã�Ö«²5®¿Á«Ý ¡£ � ð�� ó ÞÔðá¶ ó Â³µÊÝ
»á¸ ¾ Ù�·Ó·,Á«·t¸5ÝG½GÞ ¡¥ � ðJ� ó ðáÃ ¾ ² ± ·,Ã:Â¿®³Á«· ó�¾ Á«Ã ¥ � ð ²×µÊÂ³®¿Ã
Â³®¿Á«· ó ÞJð Ã ó Ý ¾ ®³Á%ìýÙ�µJÃ«® ç ·,Ã
²×æ�·t·,¶ ± Þ ¡¤ � ð�� ó Þ ¾ Á«Ã�ð · ó.� ß ²5æ�·,·,¶ ± Þ;¤ � ðJ� ó »áµÊ¸£´ ± ·�²5æ�·,·t¶ ± ²5·,ÝGÙ�·tÁÕ´ � D�1p*)2
D�1 ê|êEêkêkêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê g�B

B%ê^DLB�û�®³²×´5µÊÝÊ¸ ¾ Ù;² ± µ â ®³Á�Ý_´ ± ·\»á¸5·>	ÕÖ«·,Á«¶)½.Ã«®¿²×´º¸×®³Ø«Ö%´º®³µGÁxµG»�´ ± ·�ô�ßy* õ ²×¶,µÊ¸×·,²£¶,µÊÙ.ì
æ ¾ ¸5®³Á�Ý¡´ ± ·�	ÕÖ ¾ Â³®¼´3½kµG»nð ¾�ó�° ß©²5æ�·,·,¶ ±h¾ Á�Ã � ßv²5æ�·,·t¶ ± Þ�ð Ø ó­° ßv²5æ�·,·,¶ ±h¾ Á�Ã
´ ± ·j²5æ�·,·,¶ ± ²×½JÁ�´ ± ·t²5®h�t·,Ã Ö«²×®³Á«Ý�Ù ¾ æ«æ�·,Ã�ú­å ¶tµ%·?�h¶,®³·tÁ�´º² ¾ Á«Ã�Ö«Á«Ùhµ%Ã«® ç ·,Ã
° ß ¸5·,²×®³Ã«Ö ¾ ÂLÞ%¤G§1ð�� ó Þnð ¶ ó ¤e§1ðJ� ó�¾ Á«Ã|´ ± ·_²5æ�·,·t¶ ± ²×½JÁ�´ ± ·,²5®A�,·tÃsÖ«²5®¿Á«Ý�Ù ¾ æ«æ�·,Ã
ú�å ¶,µJ·>�h¶t®³·,Á�´5² ¾ Á«Ã�Ù�µJÃ«® ç ·,Ã ° ß ¸5·t²5®¿Ã«Ö ¾ Â1Þ ¡¤ � ð�� ó Þ ¾ Á«Ã ðáÃ ó0� ß ²5æ�·,·t¶ ±
¾ Á�Ã ¡¤ � ð�� ó êàêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê g�a

a%ê^D 9Ó®¼éÊ·
Â ¾ ½G·,¸ ������� Ùhµ%Ã«·tÂLê.êkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�D�DGg
a%ê`_ ñ¦Â¿µ%¶&è�Ã«® ¾ ÝÊ¸ ¾ Ù µG»�´ ± ·6²×æ�· ¾ èG·t¸�¸×·,¶tµÊÝÊÁ«®¼´º®³µGÁO²×½J²×´5·,Ù�Ö«²×®³Á«Ýs´ ± ·|¶tµÊÙxØ«®¿Á«·,Ã

·)é%®¿Ã«·,Á�¶,·GêÓêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DL_Üï
a%êüï ñ¦Â¿µ%¶&è�Ã«® ¾ ÝÊ¸ ¾ Ù µG»k´ ± ·sÂ ¾ Á«ÝGÖ ¾ ÝÊ·�®¿Ã«·,Á�´5® ç ¶ ¾ ´º®¿µÊÁ�²×½J²¹´º·,Ù Ö�²5®³Á�Ý�¶tµÊÙxØ«®¿Á«·,Ã

·)é%®¿Ã«·,Á�¶,·GêÓêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DL_�g

f�ê^D õ ¶ ± ·,Ù ¾ ´º®¿¶T¸5·tæ«¸5·t²5·,Á�´ ¾ ´º®¿µÊÁ�µÜ»¡´ ± · ¾ æ«æ«¸×µ ¾ ¶ ± »áµÊ¸.Ø ¾ Á�Ã â ®³Ã�´ ± ·)þJ´º·tÁ«²5®¿µÊÁ�µÜ»
´5·,Â³·tæ ± µÊÁ�·:²5æ�·,·t¶ ± ê_û¡·t¸5·ÜÞ8¨�¸5·t»á·t¸5²ã´5µu´ ± · â ®³Ã�·,Ø ¾ Á�Ãs²5æ�·,·,¶ ± ÞZ¨$©Gª\¸×·t»á·,¸×²ã´ºµ
´ ± ·¡Á ¾ ¸5¸×µ â Ø ¾ Á«Ã6²5æ�·,·t¶ ± Þ ¾ Á�Ã(¨$«�ªn¸5·)»á·,¸5²H´ºµ:´ ± ·�·,²×´5®³Ù ¾ ´º·tÃ â ®¿Ã«·,Ø ¾ Á«ÃT²5æ�·,·t¶ ± ê�D ïÊí

þÕþ%®



f�ê`_ °�± ·_·t²×´º®¿Ù ¾ ´º·,Ã â ®¿Ã«·,Ø ¾ Á«Ã�ú�åQ²×æ�·t¶t´º¸ ¾ ðáÃ ¾ ² ± ·,ÃpÂ³®³Á�· ó Þ ¾ Á«Ãj´ ± ·kú�åQ²5æ�·,¶)´º¸ ¾
µG»�´ ± ·¡Á ¾ ¸5¸5µ â Ø ¾ Á«Ã�´5·,Â³·tæ ± µÊÁ�·�²×æ�·t·,¶ ± ðáÃ«µG´×´º·,Ã�Â³®¿Á«· óà¾ Á�Ã â ®¿Ã«·,Ø ¾ Á«ÃuÁ«µG¸5Ù ¾ Â
²×æ�·t·,¶ ± ðá²5µÊÂ¿®³Ã6Â¿®³Á«· ó »áµÊ¸\»áµÊÖ«¸À²×·,ÝÊÙh·,Á�´º²ÀµG»n²5æ�·,·t¶ ± ê|êEêkêEêkê_êEêkêkêEêkêEêkêkê�D ï�g

f�êüï °�± ·�û�®³Â³Ø�·,¸¹´v�ÔÁÕéG·,Â¿µÊæ�·�µG»k´ ± ·�¸×·,²5®¿Ã«Ö ¾ Â
²×®³ÝÊÁ ¾ Â
µG»k´ ± ·s´º·tÂ³·tæ ± µÊÁ«·�²5æ�·,·t¶ ±
ðáÃ ¾ ² ± ·,ÃxÂ¿®³Á«· ó­¾ Á�ÃE´ ± · â ®³Ã�·,Ø ¾ Á�Ãx²5æ�·,·t¶ ± ðá²5µÊÂ¿®³ÃkÂ³®¿Á«· ó µG» ¾ ²5æ�·,·,¶ ± Ö%´5´º·t¸ ¾ Á�¶,·Gê
°�± ·uµÊæ�·tÁ�ÝÊÂ¿µG´5´5®³²_¸5·tÝÊ®³µÊÁ�²6ðx_ ìIïpÙh²kØ�·)»áµÊ¸5·h´ ± ·T®¿Á«²×´ ¾ Á�´º² óE¾ æ«æ�· ¾ ¸:Á«µÊ®¿²×½�®³Á
´ ± ·
´º·,Â¿·,æ ± µÊÁ«·_²5®¿ÝÊÁ ¾ Â1Þ�¶,µGÙ�æ ¾ ¸5·,Ã6´5µe´ ± · â ®³Ã«·tØ ¾ Á«Ã|²5®¿ÝÊÁ ¾ Â1êOêEêkêkêEêkêEêkêkê�DGFÊî

f�êbF °�± ·�û�®³Â³Ø�·,¸¹´v�ÔÁÕéG·,Â¿µÊæ�·�µG»k´ ± ·�¸×·,²5®¿Ã«Ö ¾ Â
²×®³ÝÊÁ ¾ Â
µG»k´ ± ·s´º·tÂ³·tæ ± µÊÁ«·�²5æ�·,·t¶ ±
ðáÃ ¾ ² ± ·,Ã Â³®¿Á«· óe¾ Á«Ã�´ ± ·�Ùhµ%Ã�® ç ·tÃQÁ ¾ ¸×¸5µ â Ø ¾ Á�Ã�¸×·,²×®³Ã«Ö ¾ Âxðá²5µÊÂ¿®³ÃQÂ¿®³Á«· ó µG» ¾
²×æ�·t·,¶ ± Ö�´5´5·,¸ ¾ Á«¶,·Üê °�± ·�µÊæ�·,Á ÝÊÂ¿µG´5´5®³²h¸5·,ÝG®³µÊÁ«² ¾ ¸5·pÃ«·,·tÙ�æ ±«¾ ²5®A�,·,Ã<®¿ÁQ´ ± ·
Ùhµ%Ã�® ç ·tÃ6²5®³ÝGÁ ¾ ÂLÞ%¶,µÊÙhæ ¾ ¸×·,Ã6´ºµe´ ± ·kÁ ¾ ¸5¸×µ â Ø ¾ Á«Ã|²5®³ÝGÁ ¾ ÂLê ê_êEêkêkêEêkêEêkêkê�DGF
_

f�ê`B õ æ�·,¶)´º¸×µÊÝÊ¸ ¾ Ù�²ÈµG»Õ´ ± ·¡ð ¾�ó�â ®¿Ã«·,Ø ¾ Á«ÃE²×æ�·t·,¶ ± ²5®³ÝGÁ ¾ ÂLÞJðáØ ó Ø ¾ Á�Ã%ì3Â¿®³Ùh®¿´º·tÃZ²5æ�·,·t¶ ±
²×®³ÝÊÁ ¾ ÂLÞ ¾ Á«Ã|ð ¶ ó ´ ± ·\·,²¹´º®³Ù ¾ ´5·,Ã â ®¿Ã«·,Ø ¾ Á«Ã.²5æ�·,·t¶ ± ²×®³ÝÊÁ ¾ ÂJ»áµG¸ ¾ ²5æ�·,·t¶ ± ²5·,ÝGÙ�·tÁÕ´,êzD�F�F

f�êüí û�®³²×´5µÊÝÊ¸ ¾ Ù;² ± µ â ®³Á�Ý_´ ± ·\»á¸5·>	ÕÖ«·,Á«¶)½.Ã«®¿²×´º¸×®³Ø«Ö%´º®³µGÁxµG»�´ ± ·�ô�ßy* õ ²×¶,µÊ¸×·,²£¶,µÊÙ.ì
æ ¾ ¸5®³Á�Ýp´ ± ·T	ÕÖ ¾ Â³®¼´3½�µG»Eð ¾�ó Á ¾ ¸×¸5µ â Ø ¾ Á«Ã�´5·,Â¿·,æ ± µGÁ«·T²5æ�·,·t¶ ±Q¾ Á«Ã â ®³Ã�·,Ø ¾ Á�Ã
²×æ�·t·,¶ ± Þ ¾ Á«Ã�ð Ø ó Á ¾ ¸×¸5µ â Ø ¾ Á�Ã|´5·,Â³·tæ ± µÊÁ�·E²×æ�·t·,¶ ±s¾ Á�Ã�·,²¹´º®¿Ù ¾ ´5·,Ã â ®³Ã�·,Ø ¾ Á�Ã
²×æ�·t·,¶ ± êÀêkêEêkêEê_êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DGF
B

f�ê`a °�± · ¾ ¶tµÊÖ«²¹´º®³¶ â¦¾ éÊ·t»áµG¸5Ùh²¡µG»n´ â µ�Ã«® � ·,¸×·,Á�´�²5·tÝÊÙ�·tÁ�´º²�µG»Ó²×µG»0´ÀéÊµÊ®¿¶,·�ð Ã ¾ ² ± ·tÃ
Â¿®³Á«· ó¦¾ Á«Ã6´ ± ·kÂ¿µÊÖ«Ã«Á�·,²5²�·,Á ±C¾ Á«¶t·,ÃpéGµÊ®³¶t·�ð ²5µGÂ³®³Ã6Â¿®³Á«· ó ê�êEêkê_êEêkêkêEêkêEêkêkê�DGF
a

f�êjf û�®³²×´5µÊÝÊ¸ ¾ Ù ² ± µ â ®¿Á«Ýx´ ± ·¡»á¸5·�	ÕÖ«·tÁ«¶t½TÃ«®³²¹´º¸5®¿Ø«Ö�´5®³µÊÁ�µG»È´ ± ·kô�ßy* õ ²×¶,µÊ¸×·
¶,µÊÙ.ì
æ ¾ ¸5®³Á�Ý�´ ± ·�	ÕÖ ¾ Â³®¿´3½�µG»_´ ± ·s²5µG»0´uéÊµÊ®¿¶,· ¾ Á«Ã�´ ± ·s¶,µG¸5¸5·t²5æ�µÊÁ«Ã«®¿Á«ÝOÂ³µGÖ«Ã«Á«·t²5²¹ì
·tÁ ±C¾ Á«¶t·,Ã|éÊµÊ®¿¶,·Gê�êkêEêkêkêEêkêEêkêkêEê_êkêEêkêEêkêkêEêkêEêkê_êEêkêkêEêkêEêkêkê�DGF�f

þÕþ�®¿®



¬®­�­�¯±°³²µ´8¬·¶¸´�¹»º ¼

�C�
��� ì � Ö�´ºµ � ²5²×µ%¶t® ¾ ´5®¿éG· � ·,Ö�¸ ¾ Â � ·t´ â µÊ¸5è
� �ãß � ì � Ö�´ºµ+�À·,ÝÊ¸×·,²×²5®³µGÁ ¾ Á�Ã�ßpµ éJ®³Á�Ý � éÊ·t¸ ¾ ÝÊ·
ôn� ì¦ô¦µGÁ«²5µÊÁ ¾ Á�´×ì½�£µ â ·,Â
ôn�¡ô ì¦ô¦µGÁ«²5µÊÁ ¾ Á�´×ì½�£µ â ·,Â ì¹ô¦µÊÁ«²×µÊÁ ¾ Á�´
�kß�ß ì!� ¾ Ö«²×²5® ¾ Á%ì¹ß|®¼þJ´ºÖ«¸×·kßpµJÃ«·,Â
ûC� ì#û�®³Â¿Ø�·t¸×´��ÔÁ�éÊ·tÂ³µÊæ�·
ûãß�ß ì#û�®³Ã«Ã�·,Ápß ¾ ¸×èGµ épßpµJÃ«·,Â
úÈÛIä ì#ú ¾ Á�ÝÊÖ ¾ ÝÊ·
ÛIäZ·tÁ�´º® ç ¶ ¾ ´5®³µÊÁ
ú õ 9 ì#úÈ®¿Á«· õ æ�·,¶t´5¸ ¾ Â89C¸×·�	ÕÖ«·,Á�¶t½
ú�å ì#úÈ®¿Á«· ¾ ¸\å£¸×·,Ã«®¿¶t´5®³µÊÁ
ú�åHô ì#úÈ®¿Á«· ¾ ¸\å£¸×·,Ã«®¿¶t´5®³µÊÁpô¦µJ·>�h¶,®¿·,Á�´º²
ßy9­ô�ô ì¦ß|·,Â89C¸5·>	JÖ�·,Á«¶)½pô¦·,æ«²¹´º¸ ¾ ÂÓô¦µJ·>�h¶t®³·,Á�´5²
ß�ú89<9 ��� ì¦ß|Ö«Â¿´5® ú ¾ ½Ê·,¸×·,Ãv9C·,·tÃ;9CµÊ¸ â¦¾ ¸5Ã � ·tÖ«¸ ¾ Â � ·t´ â µÊ¸×è
ß * � ì¦ß ¾ Á«Á«·t¸�*ã» � ¸¹´º®³¶tÖ«Â ¾ ´º®³µGÁ
ß�ß õ � ì¦ß|®³Á«®¿ÙxÖ«Ùvßp· ¾ Á õ 	ÕÖ ¾ ¸×·��Ô¸×¸5µÊ¸
� ß ì � µÊ¸5Ù ¾ Â ßp®³¶t¸5µÊæ ± µÊÁ«·
�C� ì � ·,Ö«¸ ¾ Â � ·)´ â µG¸5è
å�* � ì#åÔÂ ¾ ¶,·0*ã» � ¸×´5®³¶tÖ«Â ¾ ´5®³µÊÁ
õ å£úÈÛ¹ô�� ì õ ´º·,¸×·,µÜìýØ ¾ ²×·,Ãpå£®¿·,¶t· â ®³²×·:úÈ®¿Á«· ¾ ¸�ô¦µÊÙ�æ�·,Á�² ¾ ´5®³µÊÁ6»áµÊ¸��ÔÁ�éJ®³¸5µGÁ«Ù�·tÁ�´º²
õ �
ß ì õ Ö«æ«æ�µÊ¸×´=�£·t¶t´ºµG¸ãß ¾ ¶ ± ®³Á�·
° ß ì °�± ¸5µ ¾ ´¡ß|®³¶,¸×µÊæ ± µGÁ«·

þJþ%®¿®³®



ëw� � ì#ë�Á�éÊµÊ®¿¶,·,Ã � ²×æ«®³¸ ¾ ´º·tÃ
ëw�
ë � ì#ë�Á�éÊµÊ®¿¶,·,Ã�ë¡Á ¾ ²5æ«®¿¸ ¾ ´5·,Ã
� � ì.�£µG®³¶,·tÃ � ²5æ«®¿¸ ¾ ´5·,Ã
�¡ô ì.�£µ â ·,Â ì¹ô¦µÊÁ«²×µÊÁ ¾ Á�´
�¡ôn� ì.�£µ â ·,Â ì¹ô¦µÊÁ«²×µÊÁ ¾ Á�´¹ì½�£µ â ·tÂ
�
ë � ì.�£µG®³¶,·tÃ�ë�Á ¾ ²×æ«®³¸ ¾ ´º·tÃ
â ú­åHô�ô¦² ì â ·,®¿Ý ± ´º·tÃ�úÈ®³Á«· ¾ ¸ÀåÔ¸5·tÃ«®³¶)´º®³µGÁ�ô¦·tæ«²×´5¸ ¾ Â­ô¦µJ·>�h¶t®³·,Á�´5²

þÕþ%®¿é



º ¹»¶¾¬¿¶¿´�¹»º

úÈµ â ·,¸À¶ ¾ ²×·EØ�µÊÂ¿Ã�» ¾ ¶,·
Â¿·t´×´º·,¸×² ¾ ¸5·_Ö«²×·,Ã|´ºµeÃ«·,Á�µG´º·
éÊ·t¶t´5µÊ¸5² ¾ Á«Ã|Ö«æ«æ�·,¸À¶ ¾ ²5·
Ø�µÊÂ¿Ã�» ¾ ¶,·
Â¿·t´×´º·,¸×²\´ºµeÃ«·tÁ«µG´º·kÙ ¾ ´º¸×®³¶,·t²,êàÛ3Á ¾ Ã«Ã�®¿´º®¿µÊÁ ÞJ´ ± ·
»áµÊÂ¿Â³µ â ®³Á«Ý:¶,µÊÁ�éÊ·tÁ�´º®³µGÁ
®¿²�Ö«²5·tÃp´ ± ¸5µÊÖ�Ý ± µÊÖ�´�´ ± ·
´ ± ·t²5®¿²,ö

� ÀTÃ«®³²×¶,¸5·)´º·
´º®¿Ù�·ã®³Á«Ã«·ÿþ
Á ÀTÂ³®³Á�· ¾ ¸\æ�¸5·,Ã�®³¶t´5®³µÊÁ6µG¸5Ã«·t¸
Â © ÀTÂ³®³Á�· ¾ ¸\æ�¸5·,Ã�®³¶t´5®³µÊÁ6¶tµ%·?�h¶,®³·tÁ�´
Ã ÀTÃ«®³Ùh·,Á«²×®³µÊÁ6µÜ» â ·,®¿Ý ± ´º·,Ã|Â³®¿Á«· ¾ ¸\æ«¸5·tÃ«®³¶)´º®¿µÊÁj¶,·,æ�²×´º¸ ¾ Â�¶,µJ·>�h¶,®¿·,Á�´º²
Ä © ÀuÂ³®³Á�· ¾ ¸\æ�¸5·,Ã�®³¶t´5®³µÊÁj¶t·,æ«²¹´º¸ ¾ Â­¶tµ%·?�h¶,®³·tÁ�´
Å ðxÆ ó ÀuÂ³®³Á�· ¾ ¸\æ�¸5·,Ã�®³¶t´5®³µÊÁj²×æ�·t¶t´º¸×Ö«Ù
¨ÀðzÆ ó ÀuÂ³®³Á�· ¾ ¸\æ�¸5·,Ã�®³¶t´5®³µÊÁjÂ¿µÊÝ.²5æ�·,¶)´º¸5Ö�Ù
Ç ðxÆ ó Àu·,²×´5®³Ù ¾ ´º·
µÜ»ÓÂ¿®³Á«· ¾ ¸\æ«¸×·,Ã«®¿¶t´º®¿µÊÁj²5æ�·,¶)´º¸5Ö�Ù�µÊØ�´ ¾ ®³Á«·tÃj»á¸×µÊÙv²×æ�·t¶t´5¸ ¾ Â�Ù ¾ æ«æ«®¿Á«Ý
� ðJ� ó À ¾ Ö�´ºµJ¶,µG¸5¸5·tÂ ¾ ´5®³µÊÁT»áÖ�Á«¶t´5®³µÊÁ
È ÀuÙ�· ¾ Áp²�	ÕÖ ¾ ¸5·_·t¸5¸5µG¸
� ÀuÁ«µÊ¸5Ù ¾ Â¿®h�,·tÃ6æ«¸5·tÃ«®³¶)´º®¿µÊÁj·,¸5¸×µÊ¸
�w� Àu¸ ¾ ´5®³µ.µG»ÓÁ«µÊ¸5Ù ¾ Â¿®h�,·tÃTæ«¸×·,Ã«®¿¶t´º®¿µÊÁj·,¸×¸5µÊ¸×²�µÜ» ° ß¯²5æ�·,·t¶ ±s¾ Á«Ã � ß¯²5æ�·,·t¶ ±
¥ ÀuÂ³µÊÝ.»á¸ ¾ Ù�·Z·tÁ«·,¸×ÝG½
¤ÕðJ� ó Àu²5æ�·,·,¶ ± ²5®³ÝGÁ ¾ Â
£�ð�� ó ÀuÂ³®³Á�· ¾ ¸\æ�¸5·,Ã�®³¶t´5®³µÊÁj¸×·,²5®¿Ã«Ö ¾ ÂÈ²×®³ÝÊÁ ¾ Â
� ðJ� ó ÀTû¡®³Â¿Ø�·t¸×´�·tÁ�éÊ·,Â¿µÊæ�·EµG»n¸5·t²5®¿Ã«Ö ¾ ÂÈ²×®³ÝÊÁ ¾ Â
£�ÉJð�� ó ÀTû¡®³Â¿Ø�·t¸×´\´5¸ ¾ Á�²×»áµÊ¸×Ù

þJþJé



£�ÊGðJ� ó À ¾ Á ¾ Â¼½J´5®³¶
²×®³ÝÊÁ ¾ Â ¶,µÊ¸×¸5·t²5æ�µÊÁ«Ã«®¿Á«Ý.´ºµe¸5·t²5®³Ã�Ö ¾ ÂÈ²5®¿ÝÊÁ ¾ Â
Ä?Ë ¤Jð�Ì«ðJ� ó5ó Àu¶,µÊ²×®³Á«·_µG»­´ ± ·_æ ±«¾ ²5·kµG»­´ ± · ¾ Á ¾ Â¿½Õ´º®¿¶Z²5®¿ÝÊÁ ¾ Â
Í ðzÎ ó Àu®³Á�éÊ·t¸5²5· ç Â¼´º·,¸

þÕþJéJ®
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õ æ�·t·,¶ ± ²5®¿ÝÊÁ ¾ Â�¸×·,¶,µG¸5Ã«·tÃu»á¸5µÊÙ ¾ ²5èÕ®³ÁuéJ®¿Ø«¸ ¾ ´5®³µÊÁ.´5¸ ¾ Á«²×Ã«Ö«¶t·,¸\æ«Â ¾ ¶,·tÃTÁ«· ¾ ¸H´ ± ·ãÂ ¾ ¸×½JÁ%þ�ÞJ¶ ¾ Â¿Â³·tÃ
´ ± ·u´ ± ¸5µ ¾ ´xÙh®³¶,¸×µÊæ ± µGÁ«·GÞà®¿²:®¿ÁÕ´5·,Â¿Â³®³ÝG®³Ø«Â¿·GÞÈØ«Ö�´x²5µÊÖ«Á�Ã«².Ö«Á«Á ¾ ´ºÖ«¸ ¾ ÂLê � ² ± Ö«Ù ¾ Á«² ¾ ¸×· ¾ ¶t¶,Ö«²Iì
´5µÊÙh·,Ãu´5µ:²5æ�·,·t¶ ± ´ ±C¾ ´¦¸ ¾ Ã�® ¾ ´5·,²#»á¸×µÊÙ ´ ± ·ãÙ�µÊÖ%´ ± ð ¾ ²\¸×·,¶,µG¸5Ã«·tÃ6ØÕ½ ¾ Á«µG¸5Ù ¾ Â�Ù�®¿¶,¸5µGæ ± µÊÁ«· ó Þ
´ ± ·t½ ¾ ¸5·�Á«µG´H¶,µÊÙe»áµÊ¸¹´ ¾ Ø«Â¿· âÀ± ·,Áu²5Ö«Ø��×·t¶t´5·,ÃT´ºµkæ«¸×µÊÂ³µÊÁ�ÝÊ·,Ã ± · ¾ ¸5®³Á�ÝEµG»�²5æ�·,·t¶ ± »á¸5µÊÙ ¾ ´ ± ¸5µ ¾ ´
Ùh®³¶t¸5µÊæ ± µÊÁ«·Üê °�± ·EÙ ¾ ®¿Á6µÊØ��×·,¶)´º®¼éÊ·kµG»n´ ± ®³²�´ ± ·,²×®³²À®³²�´ºµe®¿Ù�æ«¸×µ éÊ·Z´ ± ·Eæ�·,¸×¶,·,æ%´ºÖ ¾ Â8	ÕÖ ¾ Â¿®¿´3½uµG»
´ ± ·
´ ± ¸×µ ¾ ´ÀÙh®³¶t¸5µÊæ ± µÊÁ«·
²5æ�·,·t¶ ± Þ�²5µ ¾ ²�´ºµeÙ ¾ èG·_®¿´\²5µÊÖ«Á�Ã�Á ¾ ´5Ö«¸ ¾ ÂLê
*ZÁ«·�µG» ´ ± · ¾ Ã%é ¾ ÁÕ´ ¾ ÝÊ·t²#µG» ¾ ´ ± ¸5µ ¾ ´#Ùh®³¶,¸×µÊæ ± µGÁ«·À®³²£´ ±C¾ ´#®¿´Hæ«¸×µ é%®¿Ã«·,² ¾ ÝGµ%µJÃ õ ®³ÝÊÁ ¾ Â¼ìý´5µÜì

� µÊ®³²×·w� ¾ ´5®³µ�ð õN� � ó µ éG·,¸ ¾ Â ¾ ¸5ÝÊ·Àæ ¾ ¸¹´ãðá»á¸5µGÙ î_´5µxï
BÜîÊî_ûC� ó µG»�´ ± · ¾ Ö«Ã«®¿µk»á¸×·�	ÕÖ«·tÁ«¶t½h¸ ¾ Á«ÝÊ·GÞ
âÀ± ®³¶ ± ®³²ã¸5·�	ÕÖ«®¿¸5·tÃ�»áµÊ¸ZÝÊµJµ%Ã�®³Á�´º·tÂ³Â³®¿ÝÊ®³Ø�®³Â³® ´3½Êê °�± ®¿²ã´ ± ·,²5®¿²Z·)þ%æ«Â¿µÊ¸5·t²Z´ ± ·.æ�¸5·,²×·,Á«¶t·eµG»£²5æ�·,·t¶ ± Þ
²×æ�· ¾ èG·t¸ ¾ Á«Ã�Â ¾ Á«ÝGÖ ¾ ÝÊ·E¶ ±C¾ ¸ ¾ ¶t´º·t¸5®¿²×´º®¿¶,²_®³Á�´ ± ·x´ ± ¸5µ ¾ ´_Ùh®³¶t¸5µÊæ ± µÊÁ«·x²×æ�·t·,¶ ± »áµÊ¸
Ã«·téG·,Â¿µÊæ«®³Á�Ý
²×æ�·t·,¶ ± ²×½J²×´5·,Ùh² âÀ± ®³¶ ± Ù ¾ ½pØ�·.Ö�²5·t»áÖ�ÂÔ®³Ás²5®¼´ºÖ ¾ ´º®³µGÁ«² âÀ± ·t¸5·eÁ«µÊ¸×Ù ¾ ÂÓÙh®³¶,¸×µÊæ ± µGÁ«·,²Z¶ ¾ Á«Á«µÜ´
Ø�·_Ö«²5·tÃ ê

°�± ·t¸5· ±C¾ ²­Ø�·t·,ÁE¶,µÊÁ«²×®³Ã«·t¸ ¾ Ø�Â³·Ô®³Á�´5·,¸5·t²×´n®³Á_æ«¸×µÆéJ®¿Ã«®³Á«Ý ± ®¿Ý ± 	JÖ ¾ Â³®¼´3½Z²5æ�·,·t¶ ± ´ºµ�²5Ö�Ø«²5¶t¸5®³Ø�·,¸×²
µÜ»\´ ± ·h´º·tÂ³·,æ ± µÊÁ«·�¶ ±C¾ Á«Á«·tÂLê °�± ·�´5·,Â³·tæ ± µÊÁ�·u²5æ�·,·t¶ ± ®³²kØ ¾ Á«Ã%ìýÂ³®¿Ù�®¼´º·,Ã�ð ïÊîÊîAì3ï�F�îÊîjûC� ó Þ ¾ Á«Ã
± ·,Á«¶t·�®¿´5²eæ�·t¸5¶,·tæ�´ºÖ ¾ Â�	JÖ ¾ Â³®¼´3½O®³²e¸5·tÃ«Ö«¶t·,Ã�¶tµÊÙ�æ ¾ ¸5·tÃ�´ºµ�´ ± ·p²×æ�·t·,¶ ± »á¸×µÊÙ ¾ Á�µÊ¸5Ù ¾ Â\Ùh®¼ì

D



¶t¸5µÊæ ± µÊÁ«·Üê °�± ·�´5·,¶ ± Á«®A	ÕÖ«·�Ö�²5·,Ã<»áµÊ¸6®¿Ù�æ«¸×µ é%®¿Á«Ý�´ ± ·�æ�·,¸×¶,·tæ�´ºÖ ¾ Â0	ÕÖ ¾ Â³®¿´3½QµG»k´ ± ·s´ ± ¸5µ ¾ ´
Ùh®³¶t¸5µÊæ ± µÊÁ«·\²×æ�·t·,¶ ± ®³²Ô·)þJ´5·,Á«Ã«·tÃ�´5µk®¿Ù�æ�¸5µ éÊ·\´ ± ·ÀØ ¾ Á«Ã â ®¿Ã�´ ± µG»�´ ± ·\´º·,Â¿·,æ ± µÊÁ«·À²5æ�·,·t¶ ± Þ ¾ Á«Ã
·tÁ ±C¾ Á�¶,·_´ ± ·_Â³µGÖ«Ã«Á«·t²5²ÀµG»n²5µG»0´ÀéÊµG®³¶,·t²,ê

[ Ú¿� l�YkXZXEf:wmYk]6beW|i�f:^Eo bha

õ æ�·t·,¶ ± ®³²Hæ«¸5µJÃ«Ö«¶t·,Ã ¾ ² ¾ ¸5·t²5Ö«Â¼´\µG»È´5®³Ùh·)ìýé ¾ ¸¹½J®³Á«Ý_·)þ%¶t®¿´ ¾ ´º®³µGÁuµG» ¾ ´5®³Ùh·)ìLé ¾ ¸×½J®³Á«Ý_éÊµJ¶ ¾ Â�´5¸ ¾ ¶)´
²¹½J²×´º·tÙpê °�± · ¾ ®³¸T·ÿþ�æ�·,Â¿Â³·tÃ�»á¸5µÊÙ ´ ± ·�Â³Ö�Á«ÝÊ²T¶ ¾ Ö«²5·t²|´ ± ·séÊµJ¶ ¾ Âã¶,µÊ¸×Ã«²6´ºµ�éJ®³Ø«¸ ¾ ´º·Üê °�± ®¿²
éJ®¿Ø«¸ ¾ ´5®³µÊÁ ¾ ´k´ ± ·TÝGÂ³µG´×´º®³²_¶ ¾ Ö«²5·t²�	ÕÖ ¾ ²5® ì3æ�·,¸×®³µJÃ«®³¶eæ«Ö«Â¿²5·t²xµG» ¾ ®¿¸�,Cµ â ®³Á�´5µp´ ± ·T¸5·tÝÊ®³µÊÁ ¾ Ø�µÆéG·
´ ± ·ZÝÊÂ¿µG´5´5®³²ãð ²×Ö«æ«¸ ¾ ÝÊÂ³µG´×´ ¾ Â�¸5·tÝÊ®³µGÁ ó ê °�± ·
²5Ö«æ«¸ ¾ ÝÊÂ¿µG´5´ ¾ Â�¸×·,ÝÊ®¿µÊÁT¶tµÊÁ«²5®¿²×´5²�µG»È´ ± ¸×·,·
Ù ¾ ®³Á ¾ ¸5· ¾ ²,ö
´ ± ·eæ ±C¾ ¸¹½JÁ%þ�Þn´ ± ·hµG¸ ¾ Âà¶ ¾ é%®¼´3½ ¾ Á«Ãs´ ± ·�Á ¾ ² ¾ ÂÔ¶ ¾ éJ®¼´3½Êê °�± ·eæ ±C¾ ¸¹½%ÁJþ�¶,µÊÁ«²×®³²¹´º²kµG»#´ ± · ¾ ¸5· ¾
¾ Ø�µ éÊ·_´ ± ·EÂ ¾ ¸×½JÁ%þ ¾ Á«Ã�Ø�·,Â¿µ â ´ ± ·kÖ�éJÖ«Â ¾ ð0´ ± ·E,C·,² ± Ø«Â¿µÊØj´ ±C¾ ´ ±C¾ Á«ÝÊ²�Ã«µ â Á�®³Áj´ ± ·kØ ¾ ¶&èjµG»
´ ± ·¡´ ± ¸5µ ¾ ´ ó Þ ¾ ²#² ± µ â Á6®³ÁT9Ó®³Ý«ênDÊê^DÊê °�± ·
	ÕÖ ¾ ²5®¼ìýæ�·t¸5®¿µ%Ã«®¿¶Àæ«Ö«Â³²×·,²\µÜ» ¾ ®³¸Ó,Cµ â<¾ ¸5·ãÙ�µJÃ«® ç ·,ÃhØÕ½
´ ± · ¾ ¸¹´º®³¶tÖ«Â ¾ ´ºµÊ¸×²eð Â¿®³èG·E´ºµÊÁ«ÝGÖ«·GÞÈ´º·t·t´ ± Þ�Â³®³æ�²Z·t´5¶Gê óP¾ ²Z´ ± ·)½sæ ¾ ²×²_´ ± ¸5µGÖ«Ý ± ´ ± ·eæ ±«¾ ¸×½JÁ%þ ¾ Á«Ã
´ ± ·uµG¸ ¾ Â£¶ ¾ éJ®¿´3½Gê °�± · ¾ ®³¸Ó,Cµ â ®³² ¾ Â³²×µ�Ùhµ%Ã�® ç ·tÃ�´ ± ¸5µÊÖ�Ý ± ´ ± ·uæ ¾ ´ ± µG»\´ ± ·uÁ ¾ ²5µÜìýæ ±C¾ ¸¹½JÁ%þ�Þ
âÀ± ·,Áu´ ± ·�éG·,Â¿Ö«Ù ®³²£Â³µ â ·,¸×·,Ã Þ ¾ Á«Ãe´ ± ¸×µÊÖ«Ý ± ´ ± ·�Á«µÊ²¹´º¸5®¿Â³²tê °�± ·¡²5µÊÖ«Á�Ã â\¾ éG·,²\¸ ¾ Ã«® ¾ ´º·,Ã ¾ ´£´ ± ·
Â¿®³æ«² ¾ Á«Ã�´ ± ·hÁ«µÊ²×´5¸5®¿Â³² ¾ ¸×·e´ ± ·e¸5·t²5Ö«Â¼´EµÜ»¦´ ± ·hÙhµJÃ«® ç ¶ ¾ ´º®¿µÊÁ«²Z®¿Ù�æ�µÊ²×·,Ã�µÊÁ�´ ± ·eæ«Ö«Â¿²5·,²kµG» ¾ ®³¸
,«µ â Ø�½6´ ± ®¿²�·,Á�´º®¿¸5·
¸5·t²5µÊÁ ¾ ´º®¿Á«Ýe²×½J²×´5·,Ù|ê
�£µÊ®¿¶,·tÃ�²×µÊÖ«Á«Ã�² ¾ ¸×·eæ«¸5µJÃ«Ö«¶t·,Ã âÀ± ·,Á�´ ± ·e²5µÊÖ�¸5¶,·hµG»#·)þ%¶,®¼´ ¾ ´5®³µÊÁ�®¿²Z´ ± ·eéJ®³Ø«¸ ¾ ´º®¿Á«ÝTéÊµJ¶ ¾ Â

»áµGÂ³Ã«²têVë�ÁÕéGµÊ®³¶t·,Ã ²×µÊÖ«Á«Ã«² ¾ ¸5·pæ«¸5µJÃ«Ö«¶t·,Ã âÀ± ·tÁ ¾ ®³¸e®³²h»áµÊ¸5¶t·,ÃQ´5µÔ,Cµ â ´ ± ¸5µÊÖ«Ý ± ¾ Á ¾ ¸×¸5µ â
¶tµÊÁ«²¹´º¸5®¿¶t´5®³µÊÁ�®¿Áp´ ± ·xéÊµJ¶ ¾ Â­´º¸ ¾ ¶t´,Þ�ÝÊ®¼é%®¿Á«Ýu¸×®³²×·:´ºµ ¾ ´ºÖ«¸×Ø«Ö«Â³·tÁ«¶,·Üê °�± ·x´ºÖ«¸×Ø«Ö«Â¿·,Á«¶t·x¸5·t²5Ö«Â¼´º²Z®¿Á
¸ ¾ Á«Ã«µGÙ ÙhµÆéG·,Ùh·,Á�´_µG» ¾ ®¿¸ãæ ¾ ¸¹´º®¿¶,Â³·t²Z®³Ás¶tµÊÁ�´º¸ ¾ ²×´
´5µT´ ± ·�	ÕÖ ¾ ²×®¼ìýæ�·t¸5®³µJÃ«®¿¶0,Cµ â µG» ¾ ®³¸¡®³Á�´ ± ·
éGµÊ®³¶t·,Ãs²×µÊÖ«Á«Ã«²tê °�± ·.Á«µÊ®¿²5·:²×µÊÖ«¸×¶,·x»áµÊ¸�´ ± ·xÖ�ÁÕéGµÊ®³¶t·,Ã�²5µGÖ«Á«Ã«²
Ù ¾ ½pØ�·xÂ¿µ%¶ ¾ ´º·tÃ ¾ ´ZÃ�® � ·,¸5·tÁ�´
æ�Â ¾ ¶t·,²�®³Á6´ ± ·_éÊµJ¶ ¾ Â�´5¸ ¾ ¶)´ã¶tµÊ¸5¸×·,²×æ�µÊÁ�Ã«®³Á«Ýe´ºµe´ ± ·Eæ«Â ¾ ¶,·_µG» ¾ ¸×´5®³¶,Ö�Â ¾ ´5®³µÊÁTµÜ»Ó´ ± ·E²×µÊÖ«Á«Ã ê °�± ·
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ÙhµÊÖ�´ ± ê °�± ·x²×®³ÝÊÁ�® ç ¶ ¾ Á«¶,·kµG»à´ ± ·:²×æ�·t·,¶ ± ¸×·,¶,µG¸5Ã«·tÃsÖ«²5®¿Á«Ý ¾ Á«µÊ¸5Ù ¾ Â�Ùh®³¶,¸×µÊæ ± µGÁ«·_®³²À´ ±C¾ ´¡®¿´
¶tµÊÁ�´ ¾ ®¿Á«²Ô´ ± ·À·tÁÕ´5®³¸×·À»á¸×·�	ÕÖ«·tÁ«¶t½e²×æ�·t¶t´º¸×Ö«ÙgµG»�´ ± ·�é ¾ ¸5®¿µÊÖ«²Ô²×æ�·t·,¶ ± ¶tµÊÙ�æ�µÊÁ«·tÁ�´º²,êàäZÖ«·�´ºµ ± ®³Ý ±
®¿Á�´º·,Â¿Â³®¿ÝÊ®³Ø«®¿Â³® ´3½ ¾ Á«ÃOæ�·t¸5¶t·,æ�´5Ö ¾ Â�	ÕÖ ¾ Â¿®¿´3½�µG»À´ ± ·T²5®¿ÝÊÁ ¾ Â1ÞÓ´ ± ·uÁ«µÊ¸5Ù ¾ ÂHÙ�®¿¶,¸×µÊæ ± µÊÁ�·u®³² â ®³Ã«·tÂ¿½
Ö�²5·,Ã|´ºµe¸5·t¶,µÊ¸×Ãp²×æ�·t·,¶ ± ²5®³ÝGÁ ¾ Â³²tê

õ æ�·,·t¶ ± ²×®³ÝÊÁ ¾ Â³² ¾ ¸5·6Á«µG´xµÊÁ«Â¿½�¸ ¾ Ã«® ¾ ´5·,Ã�´ ± ¸5µÊÖ�Ý ± ´ ± ·6Â¿®³æ«² ¾ Á«ÃOÁ«µÊ²¹´º¸5®¿Â³²tÞÔØ«Ö�´ ¾ ¸×· ¾ Â³²×µ
æ�¸5µÊæ ¾ Ý ¾ ´º·tÃT´ ± ¸×µÊÖ«Ý ± ´ ± ·ZéJ®³Ø«¸ ¾ ´º®¿µÊÁ«²\µG»�´ ± ·
Ø�µJÃ�½�´º®³²×²5Ö«·Üê °�± ·,²×·kéJ®¿Ø«¸ ¾ ´5®³µÊÁ�² ¾ ¸×·
æ«®³¶&èÜ·,Ã|Ö«æ
Ø�½ ¾ Â¼´º·t¸5Á ¾ ´5·À²5æ�·,·,¶ ± ²5·,Á�²5µÊ¸×²,ê °�± ·�æ«®³¶&èÊì3Ö�æuµG»�®³Á�´º·tÂ³Â¿®³ÝÊ®¿Ø«Â³·H²5æ�·,·t¶ ± ²5µÊÖ«Á�Ã«²H»á¸×µÊÙ ¾ Á ¾ ´ºµÊÙh®³¶ ¾ Â
éJ®¿Ø«¸ ¾ ´5®³µÊÁ�²k®¿²:Á«µÜ´:Â¿®³Ùh®¿´º·tÃ�®³Á�Â¿µ%¶ ¾ ´º®¿µÊÁ ê õ µÊÙ�·hµG»\´ ± ·uÂ¿µ%¶ ¾ ´º®¿µÊÁ«² ¾ ¸×·�´ ± ·�´ ± ¸5µ ¾ ´E²5èÕ®¿Á ÞÓ´ ± ·
» ¾ ¶,® ¾ ÂÈ²5èÕ®³ÁPðá¶ ± ·,·tè ó Þ�´ ± ·:Ö«Á�Ã«·,¸×²5®³Ã�·:µG»Ô´ ± ·:¶ ± ®¿Á ¾ Á�Ã�´ ± ·E²5èÕÖ«Â¿ÂnØ�µÊÁ«·kØ�· ± ®³Á�Ã�´ ± ·E· ¾ ¸tê °�± ·
²×·,Á«²×µÊ¸5² ¾ ¸×·Tæ«Â ¾ ¶,·tÃO®³ÁO¶,µGÁÕ´ ¾ ¶t´ â ®¿´ ± ´ ± ·6²5èÕ®¿ÁOµÊ¸xØ�µÊÁ«·T´ºµsæ�®³¶&èÊì3Ö«æ�´ ± ·TéJ®³Ø«¸ ¾ ´º®¿µÊÁ«²tê °�± ·
´ ± ¸5µ ¾ ´ÀÙ�®¿¶,¸×µÊæ ± µÊÁ�·
®³²�µÊÁ«·_²×Ö«¶ ± ²×èJ®¿Á6é%®¿Ø«¸ ¾ ´º®³µGÁT´º¸ ¾ Á«²5Ã«Ö�¶,·,¸tê

[ Ú¿� ^Ewp]Tb:[_^©`�oÆfE]TbeYEw�bha|X

°�± ·¡´ ± ¸5µ ¾ ´#Ùh®³¶,¸×µÊæ ± µGÁ«·ÀÃ«·téJ®³¶t·ãÖ«²×·,Ã6®¿Áh´ ± ®³²H²×´5Ö«Ã�½�¶,µÊÙhæ«¸5®¿²5·t²#µG» ¾ æ ¾ ®¿¸£µG»ÈÙhµÊÖ«Â³Ã�·,Ã ± µÊÖ«²Iì
®¿Á«ÝÊ²EÙ�µÊÖ�ÁÕ´5·,ÃPµÊÁ ¾ Á«·t¶&èÕØ ¾ Á«Ã ê *ZÁ«· ± µÊÖ«²×®³Á«Ý�®³² ç ´×´º·tÃ â ®¼´ ±P¾ Ùh®³¶t¸5µÊæ ± µÊÁ«·�´5¸ ¾ Á�²5Ã«Ö«¶t·,¸tÞ
âÀ± ®³Â³·x´ ± ·eµG´ ± ·,¸_®³² ¾ Ã«Ö«ÙhÙ:½sÖ«Á�®¿´�ð ¸×·t»á·t¸-9n®³Ý«ê(DÊê`_ ó ê °�± ·h´ â ®¿Á ± µÊÖ«²5®¿Á«ÝÊ² ¾ ¸×·hÂ¿µ%¶ ¾ ´º·tÃ�µÊÁ
· ¾ ¶ ± ²5®³Ã�·�µG»�´ ± ·\´ ± ¸5µ ¾ ´?ê õ µG»0´£Â³· ¾ ´ ± ·t¸àæ ¾ Ã�² ¾ ¸5·�æ«¸×µÆéJ®¿Ã«·,Ã.´ºµ_ÝÊ®¼éÊ·\Â¿µ â ¶tµÊÁ�´ ¾ ¶)´£æ«¸5·t²5²5Ö�¸5·Gê � ²
¾ ¸5·t²5Ö«Â¼´?Þ â · ¾ ¸×·,¸ã¶tµÊÙe»áµÊ¸×´�®³²ÀÙ ¾ ®³Á�´ ¾ ®³Á«·tÃjÃ«Ö«¸5®¿Á«ÝhÂ³µÊÁ«Ýeæ�·,¸×®³µJÃ«²ÀµG»ÔÖ«²×·Gê � Ù�µ éJ®³Á�Ý�Ùh·,ÙxØ�·,¸
µG¸�5 Ø�Ö�´5´5µÊÁ�7�´5¸ ¾ Á�²5Ùh®¿´º²�´ ± ·x´ ± ¸5µ ¾ ´ãéJ®³Ø�¸ ¾ ´5®³µÊÁ�Ùh·,¶ ±«¾ Á«®³¶ ¾ Â³Â¼½6´ºµ ¾ ÁsµGÖ�´º·t¸ZÃ«® ¾ æ ± ¸ ¾ ÝÊÙpê °�± ·
éJ®¿Ø«¸ ¾ ´5®³µÊÁ�²¦µG»È´ ± ·ZµÊÖ�´5·,¸\Ã�® ¾ æ ± ¸ ¾ ÝÊÙ ¾ ¸×·ã´º¸ ¾ Á«²×Ù�®¼´5´º·tÃ ¾ ¶tµÊÖ«²¹´º®³¶ ¾ Â³Â¼½e´ºµ ¾ Á6®¿Á«Á«·t¸¦Ã«® ¾ æ ± ¸ ¾ ÝÊÙ
¶tµÊÖ«æ«Â¿·,Ãx´5µZ´ ± ·\´5¸ ¾ Á«²×Ã«Ö«¶t·,¸,ê °�± ·\´º¸ ¾ Á«²5Ã«Ö�¶,·,¸£®¿² ¾Z± ®³Ý ± 	ÕÖ ¾ Â³®¼´3½:Ùhµ éJ®³Á«ÝZ®¿¸5µÊÁ:Ù ¾ ÝGÁ«·t´5®³¶#´3½Jæ�·
/ D�01ê

°�± ·À´ ± ¸5µ ¾ ´£Ùh®³¶t¸5µÊæ ± µÊÁ«·À®³²Ôæ�Â ¾ ¶t·,Ãh®³Áe¶,µÊÁ�´ ¾ ¶t´ â ®¿´ ± ´ ± ·À²5èÕ®³Á�²5Â³®¿Ý ± ´ºÂ¼½ ¾ Ø�µ éÊ·À´ ± ·ÀÂ ¾ ¸×½JÁ%þ
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d�Ì ÎYX�ÄÆÉ DÊêüï�ö °�± · â ®³Ã«·tØ ¾ Á«Ãk²5æ�·,¶)´º¸×µÊÝÊ¸ ¾ Ù�²�µG» ¾ ²×æ�·t·,¶ ± ²×®³ÝÊÁ ¾ ÂG»á¸5µGÙ ¾ Ù ¾ Â¿·à²5æ�· ¾ èG·,¸
¸5·t¶,µÊ¸×Ã«·,Ã�²×®³ÙxÖ�Â¿´ ¾ Á«·,µÊÖ�²5Â¿½6»á¸×µÊÙ ð ¾Êó¡¾ ´ ± ¸5µ ¾ ´ãÙh®³¶t¸5µÊæ ± µÊÁ«·ÜÞ ¾ Á�ÃPð Ø óÀ¾ Á«µG¸5Ù ¾ Â�Ù�® ì
¶,¸×µÊæ ± µÊÁ�·GÞ«»áµÊ¸\´ ± ·_²5·,Á�´5·,Á«¶t· 4 > 1}~ /¦DA'��e+u2_/ >(� D @)@ 7uD�1 > -2� 7 @ D KP� -h��2k/0B�DG/ /

»á¸×·�	ÕÖ«·tÁ«¶t½�Ø ¾ Á«Ã«²E®³Á�´ ± ·h»á¸5®³¶ ¾ ´º®¼éÊ·t²,êjÛ3Á�´ ± ·u¶ ¾ ²5·uµÜ»\éÊµÊ®¿¶,·tÃ�²×´5µÊæ«²,Þà´ ± · ° ß ¶ ¾ æ�´5Ö«¸5·t²:´ ± ·
éGµÊ®³¶t®³Á«Ý ¾ ¶)´º®¼é%®¼´3½sÃ«Ö«¸×®³Á«Ýj´ ± ·�¶tÂ³µÊ²×Ö«¸5·eæ ±C¾ ²5· ¾ ² â ·,Â¿Â ¾ ²k´ ± ·eÙ�µJÃ«® ç ¶ ¾ ´5®³µÊÁ�²
µG»¦´ ± · ¾ ®³¸�,Cµ â
®¿Á�´ ± ·TµÊ¸ ¾ Â#²×·,ÝÊÙh·,Á�´.Ø�· ± ®³Á«Ã�´ ± ·T¶tÂ³µÊ²×Ö«¸5·Üê�Û3ÁO¶,µÊÁ�´5¸ ¾ ²¹´?Þà´ ± · � ß æ�®³¶&èÕ²xÖ«æOµÊÁ�Â¿½�´ ± ·uÂ³µ â
»á¸×·�	ÕÖ«·tÁ«¶t½jéJ®³Ø«¸ ¾ ´º®¿µÊÁ«²\µÜ»n´ ± ·
´ ± ¸×µ ¾ ´À²5®¿Á«¶,·
´ ± · � ß¯®³²�Â³µJ¶ ¾ ´º·,Ãj®¿Áj»á¸×µÊÁ�´ÀµG»­´ ± ·_¶,Â¿µÊ²5Ö�¸5·Gê
9Ó®¿Ý«ê�DÊêüïT² ± µ â ²
´ ± ·.²×æ�·t¶t´5¸5µÊÝÊ¸ ¾ Ùh²ZµG» ¾ ²5·,ÝGÙ�·tÁÕ´_µÜ»#²×æ�·t·,¶ ± ²5®¿ÙxÖ«Â¿´ ¾ Á«·tµÊÖ«²5Â¼½|¸5·,¶tµÊ¸5Ã�·,Ã

Ö�²5®³Á�Ý ¾ ´ ± ¸×µ ¾ ´ãÙ�®¿¶,¸5µGæ ± µÊÁ«· ¾ Á«Ã ¾ Á«µG¸5Ù ¾ ÂnÙh®³¶t¸5µÊæ ± µÊÁ«·Üê
Ûý´
®³²¡²5·,·tÁs»á¸5µÊÙc´ ± · ç ÝÊÖ«¸×·x´ ±C¾ ´
²×µÊÙh·EµG»n´ ± · ± ®¿Ý ± ·,¸�»á¸×·�	ÕÖ«·,Á�¶,®³·t² ¾ ¸×·EÙh®³²×²5®³Á�Ý�ðá·Gê Ý«ê¼Þ�»á¸×®³¶ ¾ ´º®¼éÊ· � ' ��ó Þ�µÊ¸ ¾ ¸×·EµG»àÂ³µ â ®¿ÁÕ´5·,Á«²×®¿´3½
ðá·Gê Ý«ê¼Þ�»áµÊ¸5Ù ¾ Á�´º² ¾ ¸5µÊÖ�Á«Ã|ï
BGîÊî.ûw� ó ®³ÁT´ ± · ° ß�²5æ�·,·t¶ ± ê � Â³²×µ«Þ ¾ Ã«Ã�®¿´º®¿µÊÁ ¾ Â�²×æ�·t¶t´º¸ ¾ ÂÈ®³Á%»áµÊ¸5Ù ¾ ì
´5®³µÊÁh®³²H²5·t·,Á6®¿Á�²×µÊÙ�·¡²5µÊÖ�Á«Ã«²¦Â¿®³èÜ· �;��� ®³Áh´ ± · ° ß¥²5æ�·,·t¶ ± ê °�± · ° ß ¾ Á�Ã � ß ¾ ¸5·¡²5·,Á�²5®¿´5®¿éG·

í



´5µ6Ã«® � ·,¸×·,Á�´ ¾ ²×æ�·t¶t´º²_µG»£´ ± ·.²5æ�·,·t¶ ± ²5®¿ÝÊÁ ¾ Â1Þ ¾ Á�Ã�´ ± ·,®¿¸Z²5æ�·,¶)´º¸ ¾ Ã�® � ·,¸ ¾ ² ¾ »áÖ«Á�¶t´º®¿µÊÁsµG»£´ ± ·
²×æ�· ¾ èG·t¸,ÞÕ´ ± ·Àæ«Â ¾ ¶,·tÙ�·tÁ�´#µÜ»�´ ± ·À²5·,Á�²5µÊ¸×² ¾ Á�Ã ¾ ² ¾ »áÖ«Á«¶)´º®¿µÊÁeµG»�´ ± · ¾ ¸×´5®³¶tÖ«Â ¾ ´5®³µÊÁ:µG»�²×æ�·t·,¶ ± ®¼´×ì
²×·,Â¼»IêÔû¡µ â ·téÊ·t¸,Þ«ÙhµÊ²¹´¦µG»�´ ± ·�®³Á�»áµG¸5Ù ¾ ´º®¿µÊÁe®³Áe´ ± ·¡²5æ�·,·,¶ ± ¶tµÊÙhæ�µÊÁ�·,Á�´º²Zð Ö«æh´ºµxïGîÊîÊîAì3ï
BGîÊîÊûw� ó
®¿ÁT´ ± · ¾ Ö�Ã«®³µx»á¸×·�	ÕÖ«·,Á�¶t½jØ ¾ Á�Ã|®¿² â ·tÂ³Â æ�¸5·,²×·,¸¹éÊ·,Ã�®³ÁT´ ± · ° ß¯²5æ�·,·t¶ ± Þ âÀ± ®³¶ ± ®³²¦¸5·�	ÕÖ«®¿¸5·tÃ|»áµÊ¸
®¿Á�´º·,Â¿Â³®¿ÝÊ®³Ø«®¿Â³® ´3½eµG»Ó´ ± ·:²×æ�·t·,¶ ± ê õ Ö�Ø��×·,¶)´º®¿éG·E´5·,²×´5²ãµÊÁ|´ ± ·E®³Á�´º·tÂ³Â¿®³ÝÊ®¿Ø«®³Â¿®¼´3½eµG»n´ ± · ° ßq²×æ�·t·,¶ ± ®³²
Ã�®³²5¶tÖ«²5²×·,Ãp®³Á6´ ± ·
»áµÊÂ¿Â³µ â ®³Á�Ýx²5Ö«Ø�²5·,¶)´º®¿µÊÁ ê

[ Ú¿� Ú [ otÍ�Ñ É�OzO ÌáÎ�ÌJSnÌzO ÌáÑÒs�Å%V¡^:` ËtÒÔÉJÉJÇAÏ

Û3Á�´5·,Â³Â¿®³ÝÊ®¿Ø«®³Â¿®¿´3½E¸5·)»á·,¸5²\´5µx´ ± ·ãæ�·t¸5¶,·tÁ�´ ¾ ÝÊ·
µÜ»­´ ± ·ZÙh·,²×² ¾ ÝÊ·
®¿Áu´ ± ·
²5æ�·,·,¶ ± ´ ±«¾ ´\®¿²\²5Ö«¶t¶,·t²5²×»áÖ�Â³Â¿½
´5¸ ¾ Á�²5Ùh®¿´5´5·,ÃT»á¸×µÊÙ ´ ± ·_²5æ�· ¾ èÜ·,¸À´ºµ.´ ± ·_Â¿®³²×´5·,Á«·t¸,êÔÛ3Á�´º·tÂ³Â¿®³ÝÊ®¿Ø«®³Â¿®¿´3½.®¿²\µÊÁ«·_®³Ùhæ�µÊ¸×´ ¾ Á�´ ¾ ²5æ�·,¶)´�µG»
´ ± ·�µÆéG·,¸ ¾ Â³ÂC²×æ�·t·,¶ ± 	ÕÖ ¾ Â¿®¿´3½ / _
01ê °�± ·�®³Á�´º·tÂ³Â³®¿ÝÊ®³Ø�®³Â³®¼´3½
µG»�´ ± · ° ß ²×æ�·t·,¶ ± ®³²Ô´5·,²×´5·,Ãu´5µEÙh· ¾ ²5Ö«¸×·

��´ ± ·_®¿ÁÕ´5·,Â¿Â³®³ÝG®³Ø«®¿Â³®¿´L½.µG»n¶,µÊÁ«²×µÊÁ ¾ Á�´�æ ± µGÁ«·,Ùh·,²
��´ ± ·_®¿ÁÕ´5·,Â¿Â³®³ÝG®³Ø«®¿Â³®¿´L½.µG»­éÊµ â ·tÂ³²
��¶,µÊÁ�´5·)þJ´ºÖ ¾ Â­®¿Á�´º·,Â¿Â³®¿ÝÊ®³Ø«®¿Â³® ´3½

°�± ·h´5·,²×´kÖ�´×´º·t¸ ¾ Á«¶t·,²kµG» ç éÊ·h²5æ�· ¾ èÜ·,¸5² ¾ ¸×·h·)é ¾ Â³Ö ¾ ´º·,Ã�Ø�½ßD îjÂ³®¿²×´º·tÁ«·,¸×²hð Ã«® � ·t¸5·tÁÕ´_»á¸×µÊÙ ´ ± ·
²×æ�· ¾ èG·t¸5² ó ê

°�± ·À®¿ÁÕ´5·,Â¿Â³®³ÝG®³Ø«®¿Â³®¿´3½ãµG»�¶,µÊÁ«²×µÊÁ ¾ Á�´Hæ ± µGÁ«·,Ùh·,²£®³²ÔÙh· ¾ ²5Ö«¸×·,ÃhÖ«²5®¿Á«Ý
´ ± ·�äZ® ¾ ÝÊÁ«µÊ²¹´º®³¶!� ± ½JÙh·
° ·,²¹´¡ð1ä�� °�ó êGÛ3Á.´ ± ·Àä�� ° Þ ¾ ¶tÂ³µÊ²×·,Ãe²5·)´£¸5·,²×æ�µGÁ«²5·�´º·t²×´,Þ�· ¾ ¶ ± ´º·t²×´£®³²Ó¸5·,²¹´º¸×®³¶t´5·,Ã.´ºµ ¾ æ ¾ ®³¸ â ®³²5·
¶tµÊÙhæ ¾ ¸5®¿²5µÊÁ / _%Þÿï�01ê � ¾ ¶ ± æ ¾ ®¿¸xµG»¡¸ ± ½JÙ�®¿Á«Ý â µÊ¸5Ã«²eÃ«® � ·t¸xµÊÁ«Â¼½�®¿ÁO´ ± ·6Â¿· ¾ Ã«®¿Á«Ý�¶tµÊÁ«²5µGÁ ¾ Á�´
æ ± µÊÁ«·tÙ�·Üê °�± ·�Â¿®³²×´5·,Á«·t¸5² ±C¾ éÊ·�´ºµ�®³Á«Ã«®¿¶ ¾ ´5· âÀ± ®³¶ ± µG»Z´ ± ·�´ â µ â µG¸5Ã«²u´ ± ·t½ ± · ¾ ¸5Ã ê õ ®¼þ
®¿Á�´º·,Â¿Â³®¿ÝÊ®³Ø«®¿Â³® ´3½ ¾ ´5´º¸×®³Ø«Ö%´º·,² ¾ ¸5·ãÖ�´º®¿Â³®h�t·,Ã�ØÕ½h´ ± ·_ä�� ° Þ%Á ¾ Ù�·tÂ¿½GÞJéGµÊ®³¶t®³Á«Ý«ÞJÁ ¾ ² ¾ Â³®¼´3½ÊÞJ²5Ö«²¹´º·tÁÕ´5®³µÊÁ�Þ
²×®³Ø«®¿Â ¾ Á�¶,·GÞCÝG¸ ¾ éÊ·tÁ«·,²×² ¾ Á«Ã�¶tµÊÙhæ ¾ ¶t´5Á«·,²×²,ê � ´5µG´ ¾ Â­µÜ»�Deg
_ â µG¸5Ã«²xðÓD í â µÊ¸×Ã�æ ¾ ®¿¸5²À®³Áp· ¾ ¶ ± µG»

a



´ ± ·Tí|¶ ¾ ´5·,ÝÊµG¸5®³·t² ó_¾ ¸5·h¸5·t¶,µÊ¸×Ã«·,ÃOÖ�²5®³Á�Ýp´ ± ·�´ ± ¸5µ ¾ ´EÙh®³¶,¸×µÊæ ± µGÁ«·.»á¸5µÊÙ ç éG·u²5æ�· ¾ èG·,¸×²,ê °�± ·
²×æ�·t·,¶ ± Ã ¾ ´ ¾ »áµÊ¸À· ¾ ¶ ± ¶ ¾ ´º·tÝÊµÊ¸¹½6¶,µÊÙhæ«¸×®³²5·t²�µG» â µÊ¸×Ã«²�²5æ�µÊèG·tÁ�Ø�½ ¾ Â³Â�´ ± ·_²×æ�· ¾ èG·t¸5²,ê

Û3Á�´ ± ·.éÊµG®³¶,®¿Á«Ý|¶ ¾ ´5·,ÝÊµÊ¸¹½�ð æ ± µÊÁ«·tÙ�·t²Eæ«¸×µ%Ã�Ö«¶,·tÃ�Ø�½s´ ± ·eéJ®³Ø«¸ ¾ ´º®¿µÊÁsµG»¦´ ± ·eéÊµJ¶ ¾ ÂÔ»áµÊÂ¿Ã«²,Þ
·ÜêüÝ�ê¿Þ � -21C/ éJ²,ê � -21C/ ó Þ ¾ Â³Âà´ ± ·�æ ± µÊÁ«·,Ùh·,² ¾ ¸5·h¶,µG¸5¸5·t¶t´5Â¿½�®³Ã�·,Á�´º® ç ·,Ã�ØÕ½s´ ± ·uÂ¿®³²¹´º·,Á�·,¸5²tê °�± ®¿²
®¿Á«Ã«®¿¶ ¾ ´5·,²¦´ ±C¾ ´ ¾ Â¿Â�´ ± ·ZéÊµG®³¶,·tÃjµÊ¸ ¾ Â�²5µGÖ«Á«Ã«² ¾ ¸×·Zæ«®³¶&èÜ·,Ã|Ö«æ â ·tÂ³Â�ØÕ½�´ ± ·Z´ ± ¸5µ ¾ ´�Ùh®³¶,¸×µÊæ ± µGÁ«·Gê
Û3Áp´ ± ·EÁ ¾ ² ¾ Â³®¿´3½j¶ ¾ ´º·tÝÊµÊ¸¹½�ðáæ ± µÊÁ�·,Ùh·,²ãæ�¸5µJÃ«Ö«¶,·tÃ�´ ± ¸5µÊÖ«Ý ± ´ ± ·EÁ ¾ ² ¾ Ân¸ ¾ Ã«® ¾ ´º®¿µÊÁ ÞC·Gê Ý«ê¼Þ8� 2)FÓ'
éJ²tê � (C2&' ó ´5µ%µ�Þn´ ± · â µÊ¸5Ã«² ¾ ¸5·�ÝÊ·,Á�·,¸ ¾ Â³Â¿½�¶tµÊ¸5¸×·,¶)´ºÂ¿½�®¿Ã«·,Á�´º® ç ·,Ã�Þn´ ± µÊÖ«Ý ± Ùh®³²×®³Ã«·tÁ�´º® ç ¶ ¾ ´5®³µÊÁ
µJ¶,¶tÖ«¸5² âÀ± ·,ÁT´ ± ·,¸×·Z®³² ¾ ¶tµÊÁ�»áÖ«²×®³µÊÁ�Ø�·)´ â ·t·,Á � + �h¾ Á«Ã � * � Þ%Ø�µG´ ±u±C¾ é%®¿Á«ÝE´ ± ·Z² ¾ Ù�·�æ«Â ¾ ¶,·¡µG»
¾ ¸×´º®¿¶,Ö«Â ¾ ´º®¿µÊÁ�ðáØ«®³Â ¾ Ø«® ¾ Â�²×µÊÖ«Á«Ã«² ó ê °�± ®³²À®¿Á«Ã«®³¶ ¾ ´º·t²\´ ±C¾ ´�´ ± µÊÖ«Ý ± ´ ± ·_Ã ¾ Ùhæ«®³Á«Ý.®¿Á6´ ± ·_Á«µÊ²¹´º¸×®³Â³²
®¿²6Á«µG´ â ·,Â¿Â
æ«®³¶&èÜ·,ÃVÖ�æùØ�½�´ ± · ° ß�Þ�ÝÊ·,Á�·,¸ ¾ Â³Â¿½�´ ± ·�Á ¾ ² ¾ Â
²×µÊÖ«Á«Ã«² ¾ ¸×·�®³Ã«·tÁÕ´5® ç ·tÃ ê °�± ®¿²
¶tµÊÖ«Â¿Ã�Ø�·�Ø�·t¶ ¾ Ö«²×·�´ ± · ° ß ¶ ¾ æ�´5Ö«¸5·t²T´ ± ·�ÙhµJÃ«® ç ¶ ¾ ´º®¿µÊÁ«²h®³Á�´ ± ·sÁ ¾ ²5µÜìýæ ±C¾ ¸¹½%Á�ÝÊ· ¾ Â�´ºÖ«Ø�·Gê
ß|®³²5®¿Ã«·,Á�´5® ç ¶ ¾ ´º®¿µÊÁ�µJ¶,¶,Ö�¸5²_®³Ás´ ± ·h²×Ö«²×´5·,Á�´º®¿µÊÁ�¶ ¾ ´5·,ÝÊµÊ¸¹½Pðáæ ± µÊÁ«·tÙ�·t²_æ«¸5µJÃ«Ö«¶t·,Ã�ØÕ½ ¾ æ ¾ ¸×´º® ¾ Â
¶tÂ³µÊ²×Ö«¸5·eµG»#´ ± ·eéÊµJ¶ ¾ Â£´5¸ ¾ ¶)´k²5Ö«¶ ±O¾ ² � '&B � µÊ¸ �7�í�s¾ ² ¾ Ý ¾ ®³Á«²¹´
´ ± ·hæ ± µGÁ«·,Ùh·,²kæ«¸5µJÃ«Ö«¶t·,Ã�ØÕ½
¶tµÊÙhæ«Â³·)´º·_¶,Â¿µÊ²5Ö«¸×·EµÜ»à´ ± ·_éÊµJ¶ ¾ Â�´5¸ ¾ ¶)´?Þ�·Gê Ý«ê¼Þ " BC2&2)/ éJ²,ê
  BC25DG/ ó ê °�± ®³²�¶,µÊÖ«Â¿ÃpØ�·:Ø�·,¶ ¾ Ö«²×·E´ ± ·
´ ± ¸5µ ¾ ´\Ùh®³¶t¸5µÊæ ± µÊÁ«·ã®¿²¦Á«µÜ´ ¾ Ø«Â¿·¡´ºµ:¶ ¾ æ�´5Ö«¸5·¡´ ± ·
Ã«® � ·t¸5·tÁ«¶,·Z®¿Áu´ ± ·ã´ºÖ«¸×Ø«Ö«Â¿·,Á«¶t·
ÝÊ·,Á«·t¸ ¾ ´5·,Ã6®¿Á
´ ± ·ãµG¸ ¾ Â�¶ ¾ éJ®¿´3½hÃ«Ö«¸×®³Á«ÝE´ ± · ¾ ¸×´5®³¶,Ö�Â ¾ ´5®³µÊÁeµG» ¾ »á¸×®³¶ ¾ ´º®¼éÊ·�µÊ¸H´ ± ·Z¸×·,Â³· ¾ ²5·¡µG» ¾ ÁTÖ�ÁÕéGµÊ®³¶t·,Ã6²¹´ºµÊæ ê
Û3Á�´ ± ·Z²×®³Ø«®¿Â ¾ Á�¶,·À¶ ¾ ´5·,ÝÊµG¸×½�ð ¾�� ¸5®¿¶ ¾ ´5·,Ãuæ ± µÊÁ«·tÙ�·t²\·Gê Ý«ê¼Þa¡ DGFÓ' éJ²,ê�¢ DG(&£A2 ó Þ�Ùh®³²×®³Ã«·tÁ�´º® ç ¶ ¾ ´5®³µÊÁ
µJ¶,¶tÖ«¸5²
Ã�Ö«·.´ºµ6¶,µGÁ�»áÖ«²5®¿µÊÁsØ�·t´ â ·,·,Á � � ��¾ Á«Ã � � � Þ ¾ Á«Ã �L�½��¾ Á«Ã � K � êEû¡µ â ·téÊ·t¸,Þ�´ ± · â µÊ¸×Ã«²
¾ ¸5·ÀÝÊ·,Á�·,¸ ¾ Â³Â¿½:¶,µÊ¸×¸5·t¶t´ºÂ¼½.®³Ã�·,Á�´º® ç ·,Ã êÓÛ3Á�´ ± ·�ÝG¸ ¾ éÊ·tÁ«·,²×²\¶ ¾ ´5·,ÝÊµG¸×½|ðáØ«®³Â ¾ Ø«® ¾ Â�²5µGÖ«Á«Ã«² ¾ ² ¾ Ý ¾ ®¿Á«²×´
¾ Â¿éÊ·tµÊÂ ¾ ¸
µÊ¸_Ã«·,Á�´ ¾ Â#²×µÊÖ«Á«Ã«²E·Gê Ý«ê¼Þh¤ > > � éJ²,ê � > > � ó_¾ Á«Ã�¶,µÊÙhæ ¾ ¶)´ºÁ«·t²5²E¶ ¾ ´5·,ÝÊµÊ¸¹½�ðáéG·,Â ¾ ¸ ¾ Á«Ã
æ ¾ Â ¾ ´ ¾ Â¦²×µÊÖ«Á«Ã�² ¾ ² ¾ Ý ¾ ®³Á«²¹´eµG´ ± ·,¸.²5µGÖ«Á«Ã«²h·Gê Ý«ê¼Þj¥ 2)7 éJ²,ê � 25D ó Þ£´ ± · â µG¸5Ã«² ¾ ¸5·6ÝG·,Á«·t¸ ¾ Â¿Â¿½
¶tµÊ¸5¸×·,¶)´ºÂ¿½h®¿Ã«·,Á�´º® ç ·,Ã�Þ%´ ± µÊÖ«Ý ± Ùh®³²×®³Ã«·tÁÕ´5® ç ¶ ¾ ´º®¿µÊÁeµ%¶t¶,Ö«¸×²\Ã«Ö«·Z´5µx¶,µGÁ�»áÖ«²5®¿µÊÁTØ�·t´ â ·,·tÁ � ' ��¾ Á«Ã
� '&B � ê

f



°�± µGÖ«Ý ± ´ ± ·x¶,µGÁ«²5µÊÁ ¾ Á�´º² ¾ ¸×·:ÝÊ·tÁ«·,¸ ¾ Â³Â¼½j®³Ã«·tÁ�´º® ç ·,Ã�¶tµÊ¸5¸×·,¶t´5Â¿½GÞ�Ùh®³²×®³Ã«·tÁÕ´5® ç ¶ ¾ ´º®¿µÊÁ|µ%¶t¶,Ö«¸×²
¾ ²#´ ± ·¡´ºÖ�¸5Ø«Ö«Â¿·,Á«¶t·ZÃ«Ö«·¡´ºµ:´ ± · ¾ ¸¹´º®¿¶,Ö«Â ¾ ´º®¿µÊÁeµG»È»á¸5®¿¶ ¾ ´5®¿éÊ·t² ¾ Á«ÃT¸5·tÂ³· ¾ ²5·ZµÜ»È²×´5µÊæ6²5µÊÖ�Á«Ã«²\®¿²#Á«µÜ´
â ·,Â¿Â«Ã«® � ·t¸5·,Á�´5® ¾ ´5·,Ãe®³Á.´ ± · ° ßc²×æ�·t·,¶ ± ê °�± ·Àµ éÊ·t¸ ¾ Â¿Â�ä�� ° ²5¶,µG¸5·:ð ¸5·)»á·,¸ °n¾ Ø«Â¿·�DÊêAD ó µÊØ�´ ¾ ®³Á«·tÃ
Ø�½T´ ± ·_¶,µÊ¸×¸5·t¶t´�æ�·t¸5¶t·,Á�´ ¾ ÝG·EµG»­´ ± ·k¸×·,²×æ�µÊÁ�²5·GÞ�®¿²�ÝG®¿éÊ·tÁjØÕ½

¦T��§ u^¨ ��©�ª ��«� � �ÔD îGî'¬ ðÓDGêAD ó

âÀ± ·,¸5·0��©#®¿²\´ ± ·
ÁÕÖ«ÙxØ�·,¸ÀµG»n¶,µG¸5¸5·t¶t´À¸×·,²5æ�µÊÁ«²×·,²tÞ$��­­®³²\´ ± ·
ÁJÖ�ÙxØ�·t¸ÀµG»­®³Á«¶tµÊ¸5¸×·,¶t´À¸×·,²×æ�µÊÁ�²5·,²tÞ
¾ Á«Ãy� � ®¿²\´ ± ·_ÁÕÖ«ÙxØ�·,¸ÀµG»­´º·t²×´5²¡¶tµÊÁ«Ã«Ö«¶)´º·tÃ ê

°�± ·6®¿Á�´º·,Â¿Â³®¿ÝÊ®³Ø«®¿Â³®¼´3½�µG»�éGµ â ·tÂ³²e®³Á�´ ± · ° ß ²5æ�·,·t¶ ± ®³²EÙ�· ¾ ²5Ö�¸5·,ÃPÖ«²×®³Á«Ý�´ ± ·¯®×²×Ö«²×´ ¾ ®³Á«·tÃ
éGµ â ·tÂãÂ³®¿²×´X° / ï�01êð� ¾ ¶ ± µÜ»Z´ ± ·j´ ± ¸5·,·|Â³®¿²×´5²h®¿Á�´ ± ·j´º·,²¹´T¶tµÊÁ«²5®¿²×´5²�µG»:DGF�ô¦µGÁ«²5µÊÁ ¾ Á�´×ì½�£µ â ·,Â ì
ô¦µGÁ«²5µÊÁ ¾ Á�´|ðLôn�¡ô ó
â µÊ¸×Ã«²,ÞÔ²×Ö«¶ ± ´ ±«¾ ´x· ¾ ¶ ± µG»\´ ± ·�»áµÊÖ�¸×´º·t·,Á�éGµ â ·tÂ\æ ± µÊÁ�·,Ùh·,²xµG»\ÝÊ·,Á«·t¸ ¾ Â
� Ù�·t¸5®¿¶ ¾ Á �ÔÁ«ÝÊÂ¿®³² ± ®³²�¸5·tæ«¸5·t²5·tÁÕ´5·,Ã�®¿ÁT´ ± ·_Ùh·,Ã«® ¾ Â�éGµ â ·tÂ­µÜ»Ó· ¾ ¶ ± µÜ»­´ ± · â µG¸5Ã«²À®³Áj· ¾ ¶ ± Â¿®³²¹´?ê
°�± ®³²Ó´5·,²×´£®¿²àÖ«²×·t»áÖ«Â«»áµÊ¸Ó®³²5µGÂ ¾ ´5®³Á«ÝÀ´ ± ·\éGµ â ·tÂC²5µÊÖ«Á�Ã«² ¾ ²àµÊæ«æ�µÊ²×·,Ã.´ºµZ´ ± ·�¶,µÊÁ�²5µÊÁ ¾ ÁÕ´£²×µÊÖ«Á«Ã�² ¾ ²
¾ Ùh· ¾ ²5Ö«¸×·
µG»­®³Á�´º·tÂ³Â³®¿ÝÊ®³Ø�®³Â³®¼´ý½Êê °�± · â µÊ¸×Ã«² ¾ ¸5·
¶tµÊ¸5¸×·,¶)´ºÂ¿½u®³Ã«·tÁ�´º® ç ·,Ã6Ø�½TÙhµÊ²×´\µG»�´ ± ·
²×æ�· ¾ èG·t¸5²
ðá¸5·)»á·,¸ °Ó¾ Ø«Â³·�DÊê^D ó ê °�± ®³²À² ± µ â ²À´ ±«¾ ´�´ ± ·
éGµ â ·,Â¿² ¾ ¸5·_®³Á�´º·tÂ³Â¿®³ÝÊ®¿Ø«Â³·À®³Á6´ ± · ° ß ²×æ�·t·,¶ ± ê

°�± ·�¶tµÊÁ�´º·ÿþ%´5Ö ¾ Â«®¿Á�´º·,Â¿Â³®¿ÝÊ®³Ø«®¿Â³®¼´3½ãµG»C´ ± · ° ß©²5æ�·,·t¶ ± ®¿²àÙ�· ¾ ²5Ö�¸5·,Ã.Ö�²5®³Á�ÝZ´ ± · õ ·tÁ�´º·,Á�¶,·�úÈ®³²×´
° ·,²¹´º²tê °�± ·Tû ¾ ¸×é ¾ ¸5Ã�åÔ²×½J¶ ± µ ¾ ¶,µÊÖ«²¹´º®¿¶ õ ·,Á�´5·,Á«¶t·,²,Þ âÀ± ®³¶ ±O¾ ¸×·eæ ± µÊÁ«·)´º®¿¶ ¾ Â¿Â¿½sØ ¾ Â ¾ Á«¶t·,Ã Þ ¾ ¸×·
Ö�²5·,Ãs»áµÊ¸�´ ± ®¿²¡´5·,²×´,ê °�± ·,¸×· ¾ ¸5·�a�_�²5·)´º²
µG»�D?îuÙ�· ¾ Á«®¿Á«ÝG»áÖ«Â�²5·tÁ�´º·,Á�¶,·,²k· ¾ ¶ ± ê °\â µ6²×·t´º² ±«¾ éG·
Ø�·,·tÁuÖ«²×·,Ã6®¿Áh´ ± ®³²Ô´º·t²×´,ê °�± ·ã¸×·,²5Ö�Â¿´#µG»�´ ± ·¡®¿Á�´º·,Â¿Â³®¿ÝÊ®³Ø«®¿Â³®¼´3½Z´º·t²×´º²Zð ² ± µ â Á6®³Á °Ó¾ Ø�Â³·EDÊê^D ó ² ± µ â ²
´ ±C¾ ´�´ ± ·_¶,µÊÁ�´º·ÿþJ´ºÖ ¾ Â�®¿ÁÕ´5·,Â¿Â³®³ÝG®³Ø«®¿Â³®¿´3½:®³² ± ®¿Ý ± ®³Á6´ ± · ° ß¯²5æ�·,·t¶ ± ê

û�Ö«Ù ¾ Á«² ¾ ¸5·6´5¸ ¾ ®¿Á«·,ÃO´ºµ�Â¿®³²×´5·,ÁO´ºµ�²×æ�·t·,¶ ± ¸ ¾ Ã«® ¾ ´º·tÃP»á¸×µÊÙq´ ± ·jÂ³®¿æ«² ¾ Á«ÃO´ ± ·|Á�µÊ²×´5¸5®³Â¿²,ê
û�·,Á«¶t·GÞH´ ± µÊÖ�Ý ± ´ ± · ° ß ²5æ�·,·,¶ ± ®³²x®¿ÁÕ´5·,Â¿Â³®³ÝG®³Ø«Â¿·GÞÓ®¼´.®³².æ�·,¸×¶,·t®¿éÊ·tÃ ¾ ².Ö�Á«Á ¾ ´5Ö«¸ ¾ Â1êOû¡Ö�Ù ¾ Á�²
¾ ¸5·.Ö«Á«¶tµÊÙe»áµÊ¸×´ ¾ Ø«Â³· âÀ± ·,Á�²5Ö«Ø��×·t¶t´5·,Ã�´5µ|æ�¸5µÊÂ¿µÊÁ«ÝÊ·tÃ ± · ¾ ¸×®³Á«ÝjµG»#²5æ�·,·t¶ ± »á¸5µGÙ ¾ ´ ± ¸×µ ¾ ´_Ùh®¼ì

g



^¦Ð�S)OáÉ DÊê^DÊö °�± ·u²5¶tµÊ¸5·t²6ðá®³Á]u ó µG»#´ ± ·h®³Á�´5·,Â³Â¿®³ÝÊ®¿Ø«®³Â¿®¿´3½T´5·,²¹´º²:æ�·,¸Iì
»áµÊ¸×Ù�·tÃ|µGÁj´ ± · ° ß ²×æ�·t·,¶ ± ¸×·,¶tµÊ¸5Ã«·tÃ�®¿Á ¾ ¶tÂ³· ¾ Á|·tÁ�é%®¿¸5µÊÁ�Ù�·tÁÕ´

õ æ�· ¾ èÜ·,¸ @�µG¸5ÃjÂ³®¿²×´ õ Ö«²×´ ¾ ®³Á«·tÃ õ ·,Á�´º·tÁ«¶,·EÂ³®¿²×´
ä�� ° ´º·t²×´ éÊµ â ·,Â­Â³®³²¹´ û ¾ ¸,ê£åÔ²×½J¶Gê£´º·t²×´

D gÊï g�f gÊí
_ fÊï g6D gÊî
ï f�g gÊï f�f

F fÊî f
a fÊí
B fÊï gÊî f
a

¶t¸5µÊæ ± µÊÁ«·ÜêkÛý´ZØ�·t¶,µÊÙh·,²
Á«·t¶,·t²5² ¾ ¸×½�´5µ6®³Ùhæ«¸5µ éÊ·k´ ± ·.æ�·,¸×¶,·tæ�´ºÖ ¾ Â<	ÕÖ ¾ Â³®¼´3½|µG»Ô´ ± · ° ßm²×æ�·t·,¶ ±
´5µ ¾ Â¿Â³·téJ® ¾ ´º·_´ ± ·:Ã«®³²×¶,µÊÙe»áµÊ¸×´¡µG»Ô´ ± ·.Â³®¿²×´º·tÁ«·,¸×²,ê�9C¸×µÊÙ ´ ± ·xÃ«®¿²5¶tÖ«²5²×®³µÊÁ«²ã®³Á�´ ± ®³²¡²5·,¶)´º®¿µÊÁ Þ ®¼´Z®³²
²×·,·tÁ�´ ±C¾ ´k´ ± µÊÖ«Ý ± ´ ± ·,¸5· ¾ ¸5· ¾ ¶tµÊÖ«²¹´º®³¶hÃ«® � ·t¸5·,Á�¶,·,²EØ�·)´ â ·t·,Á�´ ± · ° ß ¾ Á«Ã � ß ²×æ�·t·,¶ ± »áµÊ¸
é ¾ ¸×®³µÊÖ�²
²5µÊÖ«Á�Ã�Ö«Á«®¼´º²tÞ�´ ± ·,¸×·e·)þ%®³²¹´º²k¶,µÊ¸×¸5·,Â ¾ ´º®¿µÊÁs®³Ás´ ± ·e²5®³Ù:Ö«Â¿´ ¾ Á«·,µGÖ«²5Â¼½�¸5·t¶,µÊ¸×Ã«·,Ã ° ß ¾ Á«Ã
� ß ²5æ�·,·t¶ ± ²×®³ÝÊÁ ¾ Â³²¦µÜ» ¾ ²×æ�· ¾ èG·t¸,ê °�± ®¿²�®³²¦Ø�·,¶ ¾ Ö«²×·_´ ± ·Z®¿Á�»áµÊ¸5Ù ¾ ´5®³µÊÁ ¾ Ø�µÊÖ�´\´ ± ·ZéÊµJ¶ ¾ Â�¶,µÊ¸×Ã
¾ ¶t´º®¼éJ®¿´3½�ð ·Gê Ý«ê¼ÞCæ«®¿´5¶ ±�ó\¾ Á«Ã6´ ± ·
Ã«®³Ùh·,Á�²5®³µGÁ«²�µG»�´ ± ·
éGµ%¶ ¾ Â�´º¸ ¾ ¶t´Eðá·Gê Ý«ê¼ÞCÂ³µJ¶ ¾ ´5®³µÊÁ�µG»n»áµG¸5Ù ¾ Á�´º² ó
µÜ» ¾ ²×æ�· ¾ èG·t¸h¸×·,Ù ¾ ®³Á�²5®³Ùh®³Â ¾ ¸k®³ÁOØ�µG´ ± ´ ± · ° ß ¾ Á«Ã � ß ²5æ�·,·t¶ ± ê °�± ®³².²×æ�· ¾ èG·t¸¹ì3²×æ�·t¶,® ç ¶
¶tµÊ¸5¸×·,Â ¾ ´º®¿µÊÁp¶ ¾ ÁsØ�·:·)þ%æ«Â¿µÊ®¿´5·,Ã�´5µTÂ³· ¾ ¸5Á ¾ Ù ¾ æ«æ«®³Á�Ý�Ø�·t´ â ·,·tÁ�´ ± ·:»á· ¾ ´ºÖ«¸×·,²ZµG»Ó´ ± · ° ß ¾ Á«Ã
� ß ²×æ�·t·,¶ ± ê °�± ®¿²�¶tµÊÖ«Â¿Ã|®¿Ù�æ�¸5µ éÊ·Z´ ± ·_æ�·t¸5¶,·tæ�´ºÖ ¾ Â8	JÖ ¾ Â³®¼´3½TµG»­´ ± · ° ß¯²5æ�·,·t¶ ± ê

[ Ú¿� Ú¿� ]TÅ%S)XnËtÑ Í­ÉJË?ËeÅ%Vã^E` Ë,ÒÔÉÕÉJÇÜÏ

°�± ·�´ ± ¸×µ ¾ ´TÙh®³¶t¸5µÊæ ± µÊÁ«·p®³² ¾ æ«¸×·t»á·t¸5¸5·tÃ<¶ ± µÊ®³¶t·�»áµÊ¸TÖ�²5·�®¿Á ²5®¿´5Ö ¾ ´5®³µÊÁ«²h´ ±C¾ ´TÃ«·tÙ ¾ Á�Ã ¾ Á
®¿Á�´º·,Â¿Â³®¿ÝÊ®³Ø«Â¿·.²5æ�·,·t¶ ±�â ®¿´ ±�¾�± ®³Ý ±�õN� �v®¿ÁOÁ«µÊ®³²¹½ ¾ Ù:Ø«®³·tÁ«¶,·ÜÞ ¾ Á�Ã âÀ± ·,¸5·jæ ± ½J²5®¿¶ ¾ Â¦¶,µÊÙe»áµÊ¸×´
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¾ Á«ÃT¶,µGÁÕéG·,Á«®¿·,Á«¶t·
µG»È´ ± ·ãÖ«²×·,¸\®¿²¦·,²×²5·tÁÕ´5® ¾ Â�´ºµE·,Á«²×Ö«¸5·Z´ ±C¾ ´ ± ®³²,± ± ·,¸H»á¸5·,·tÃ«µÊÙgµG» ¾ ¶)´º®¿µÊÁu®¿²#Á«µÜ´
Â¿®³Ùh®¿´5·,Ã ê °�± ·t½ ¾ ¸×· ¾ Â³²×µeÖ«²5·tÃ âÀ± ·tÁpµÊæ�·,¸ ¾ ´º®¿µÊÁ ¾ Â�¶,µÊÁ«²¹´º¸ ¾ ®³Á�´º²Àæ«¸×·téG·,Á�´¡´ ± ·_Ö«²5·kµG» ¾ Á«µÊ¸5Ù ¾ Â
Ùh®³¶t¸5µÊæ ± µÊÁ«·Üê

° ½Jæ«®³¶ ¾ Â ¾ æ«æ�Â³®³¶ ¾ ´º®¿µÊÁ«²tÞ âÀ± ·t¸5· ± ®³Ý ± Á«µÊ®³²×·x¶ ¾ Ö«²5·t²E¶tµÊÙ�Ù:Ö«Á«®³¶ ¾ ´º®¿µÊÁ�Ã�®A�h¶,Ö«Â¼´º®¿·,²,Þ�®³Á«¶tÂ³Ö«Ã«·
± ·,Â³®¿¶,µÊæ%´º·,¸×²ÓµÊ¸ ç þ%·,Ã â ®¿Á«Ý ¾ ®¿¸5¶t¸ ¾ »0´,Þ ¾ ¸×Ù�µÊÖ�¸5·,ÃkéÊ· ± ®³¶tÂ³·,²tÞÊÁ ¾ é ¾ Â%éG·,²×²5·,Â¿² ¾ Á«Ãx²×·téG·,¸5·�®¿Á«Ã«Ö«²¹´º¸×® ¾ Â
¶tµÊÁ«Ã«®¼´º®¿µÊÁ«²,ê °�± ¸5µ ¾ ´
Ù�®¿¶,¸×µÊæ ± µÊÁ�·,² ¾ ¸×· ¾ Â¿²5µTÖ«²×·t»áÖ«Â âÀ± ·,¸×·eÙ�·t¶ ±C¾ Á«®¿¶ ¾ Â­¶,µÊÙhæ ¾ ´5®³Ø«®¿Â³®¼´3½ â ®¿´ ±
¸×·,²×æ«®³¸ ¾ ´ºµÊ¸�Ù ¾ ²×èJ²�µÊ¸�Ùh®³Â¿®¿´ ¾ ¸×½ ± ·,Â¿Ù�·)´º²�æ«¸×·téG·,Á�´º²ã´ ± ·_Ö«²5·kµG»ÓÁ«µÊ¸5Ù ¾ Â Ùh®³¶t¸5µÊæ ± µÊÁ«·t²,êHû¡·tÁ«¶,·ÜÞ
®¼´ã®¿² â µÊ¸×Á�Ø�½�² ¾ »á·t´3½|æ�·,¸5²×µÊÁ«Á«·tÂÓ®¿Á�·)þJ´5¸5·,Ùh·x¶tµÊÁ«Ã«®¼´º®³µGÁ«²ÀÂ³®³èÜ·E¸ ¾ ÝÊ®¿Á«Ý�»áµÊ¸×·,²¹´ ç ¸×·,²ãµG¸ãÃ«¸×®¿éJ®³Á«Ý
®¿Á ± Ö«¸×¸5®¿¶ ¾ Á«·t² ¾ Á«Ã�Ø�½�²5·t¶,Ö«¸×®¿´3½�æ�·,¸5²×µÊÁ«Á«·tÂ#®¿Á�´ ± ·hÙ�®¿Ã«²×´kµG»¦ÝÊÖ«Á ç ¸×·GêTÛý´E¶ ¾ Á ¾ Â¿²5µjØ�·hÖ«²×·,Ã
®¿ÁP¶ ±C¾ µG´5®³¶jæ«Â ¾ ¶,·,²eÂ¿®³èG·6¸ ¾ ®³Â â\¾ ½�²×´ ¾ ´º®³µGÁ«²,Þ ¾ Á«Ã�ØÕ½P¶t·,Â¿Â³æ ± µGÁ«·6Ö«²5·t¸5²tê 9Ó®¿Ý«êtDÊêjF�² ± µ â ²�´ ± ·
²×æ�·t¶t´5¸5µÊÝÊ¸ ¾ Ùh²àµG»�²5æ�·,·t¶ ± ²×®³ÙxÖ�Â¿´ ¾ Á«·,µÊÖ�²5Â¿½k¸×·,¶,µG¸5Ã«·tÃhÖ�²5®³Á�Ý ¾ã° ß ¾ Á«Ã ¾ Á � ß�®¿Ájð ²×®³ÙxÖ�Â ¾ ´5·,Ã ó
Á�µÊ®³²¹½_·,Á�éJ®³¸5µGÁ«Ù�·tÁ�´?êÓÛý´n®³²�²×·,·,Áx´ ±C¾ ´­´ ± · ° ß ²×æ�·t·,¶ ±.±C¾ ² ¾¡± ®³Ý ±:õ6� �_Þ âÀ± ®³Â¿·Ô´ ± · � ß¤²×æ�·t·,¶ ±
±«¾ ² ¾ Â¿µ â�õ6� �kê

°�± ·t¸5·j·)þ%®¿²×´hÙ ¾ ÁÕ½�²5®¼´ºÖ ¾ ´5®³µÊÁ�² âÀ± ®³¶ ± ¸×·�	ÕÖ«®³¸×·j¸5µÊØ«Ö�²×´e²5æ�·,·t¶ ± ²¹½%²¹´º·tÙ�² âÀ± µÊ²×·|æ�·,¸¹»áµÊ¸¹ì
Ù ¾ Á«¶t·ZÃ«µJ·,²�Á«µÜ´�Ã«·,ÝG¸ ¾ Ã«·
Ã�Ö«·
´ºµx´ ± · ¾ ÙxØ«®¿·,Á�´\Á«µG®³²5·Üê.��·t²×´5¸5®³¶)´º·tÃ|·tÁ�´º¸×½T®³Á�´ºµ ± ®¿Ý ± ²×·,¶,Ö�¸5®¿´3½
·tÁ«¶,Â¿µÊ²5Ö�¸5·,²tÞ ¾ ¶,¶,·t²5²Z¶tµÊÁ�´º¸×µÊÂLÞ ¾ Á«Ãp¶,µÊÙhÙ ¾ Á«Ã ¾ Á«Ã�¶tµÊÁ�´º¸×µÊÂ ¾ ¸5·k²5µÊÙh·_µG»à´ ± ·k´3½Jæ«®¿¶ ¾ Â ¾ æ�æ«Â³®¿¶ ¾ ì
´5®³µÊÁ�²,ê °�± ·_æ«¸×·,²5·tÁ«¶,·kµG»n²5æ�·,·t¶ ± Þ�²×æ�· ¾ èG·t¸ ¾ Á«Ã|Â ¾ Á«ÝGÖ ¾ ÝÊ·Z¶ ±«¾ ¸ ¾ ¶)´º·t¸5®³²¹´º®¿¶,²À®³ÁT´ ± ·_¸5µÊØ«Ö�²×´ ° ß
²×æ�·t·,¶ ± ¶ ¾ ÁOØ�·T·ÿþ%æ«Â³µÊ¸×·,Ã�»áµG¸:Ã«·)éÊ·,Â¿µÊæ«®¿Á«Ýs¸5·tÂ³® ¾ Ø«Â³·e²5æ�·,·t¶ ± ²×½J²×´5·,Ùh²,Þ£·,²×æ�·t¶,® ¾ Â³Â¿½�®¿Á ¾ Ã�éG·,¸×²5·
¶tµÊÁ«Ã«®¼´º®¿µÊÁ«²,ê

[ Ú k o.[6apW+d otW|^EwqX
qj^kX
a�l�o bha bhd9^EX
y£XZYEw�bha|X l YkXZXEf:w

Û3Á6¸×·,¶t·,Á�´�½Ê· ¾ ¸5²tÞ«²5®¿ÝÊÁ«® ç ¶ ¾ Á�´\· � µG¸×´º² ±C¾ éÊ·
Ø�·,·,Á6Ù ¾ Ã«·�´ºµ.®¿Ù�æ«¸×µ éÊ·¡´ ± ·
	ÕÖ ¾ Â¿®¿´3½hµG»È´5·,Â³·tæ ± µÊÁ�·
²×æ�·t·,¶ ± ²×®³ÝÊÁ ¾ Â³²,ê °�± ·#²5æ�·,·t¶ ± ²5®³ÝGÁ ¾ Â³² »á¸×µÊÙ ´ ± · ¾ Á ¾ Â³µÊÝ�´5·,Â³·tæ ± µÊÁ�·¦¶ ±C¾ Á�Á«·,Â¿² ¾ ¸×·HØ ¾ Á«Ã%ìýÂ³®³Ùh®¿´5·,Ã
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d�Ì ÎYX�ÄÆÉ DÊêbF«ö °�± · â ®³Ã«·tØ ¾ Á«Ãk²5æ�·,¶)´º¸×µÊÝÊ¸ ¾ Ù�²�µG» ¾ ²×æ�·t·,¶ ± ²×®³ÝÊÁ ¾ ÂG»á¸5µGÙ ¾ Ù ¾ Â¿·à²5æ�· ¾ èG·,¸
¸5·t¶,µÊ¸×Ã«·,Ã�Ö«Á«Ã«·t¸e²5®³Ù:Ö«Â ¾ ´5·,Ã�Á�µÊ®³²¹½O¶,µÊÁ�Ã«®¿´5®³µÊÁ ÞÔ²×®³ÙxÖ�Â¿´ ¾ Á«·,µÊÖ�²5Â¿½�»á¸5µGÙ ð ¾�óx¾ ´ ± ¸×µ ¾ ´
Ù�®¿¶,¸×µÊæ ± µÊÁ�·GÞ ¾ Á«Ã�ðáØ ó�¾ Á«µÊ¸5Ù ¾ Â�Ù�®¿¶,¸5µGæ ± µÊÁ«·Üê

Ø�·t´ â ·,·tÁhïÊîÊîãûw� ¾ Á�Ãeï�F�îÊî¡ûC�Gê °�± ®³²nÂ³®¿Ù�®¼´ ¾ ´5®³µÊÁZ®¿ÁE´ ± · ¾ Ö«Ã�®³µ¡»á¸×·�	ÕÖ«·tÁ«¶t½:¸ ¾ Á«ÝG·¦®³²­¶ ¾ Ö«²5·tÃ.ØÕ½
´ ± ·ã®¿Á�´º¸5µJÃ«Ö«¶)´º®¿µÊÁ�µÜ»ÈØ ¾ Á«ÃJì3Â³®¿Ù�®¼´º®¿Á«Ý ç Â¼´º·,¸×² â ®¼´ ± ®¿Á ¾ Ùhæ«Â¿® ç ·t¸5²£Ö«²5·tÃu´ºµEèG·t·,æ ¾ ¶t·,¸×´ ¾ ®³Á�²5®¿ÝÊÁ ¾ Â
Â¿·téG·,Â ®¿Á6Â³µÊÁ«Ý:Â³µJ¶ ¾ Â�Â³µJµÊæ«² / F&01ê °�± ·,²×· ç Â¿´º·t¸5² ±«¾ éG· ¾ æ ¾ ²5²×Ø ¾ Á«Ã6»á¸5µGÙ ¾ æ«æ�¸5µ?þ%®³Ù ¾ ´º·tÂ¿½�ïÊîÊî.ûw�
Ö�æT´ºµeï�F�îGîxûC�ÜÞ ¾ Á«Ã ¾ ¸×· ¾ æ«æ�Â³®³·tÃu´ºµ:¸5·,Ã�Ö«¶,·_¶,¸×µÊ²5²¹´ ¾ Â¿è�Ø�·t´ â ·,·tÁpÃ�® � ·,¸5·tÁ�´�¶ ±C¾ Á«Á�·,Â³²tê � ²\´ ± ·
± ®³Ý ± ·t¸�»á¸5·�	ÕÖ«·tÁ«¶,®¿·,² ¾ ¸5·kÙ�®¿²5²×®³Á«Ýe®³Áj´ ± ·:Á ¾ ¸×¸5µ â Ø ¾ Á�Ãp´º·tÂ³·tæ ± µÊÁ«·k²5æ�·,·t¶ ± Þ�²×µÊÖ«Á«Ã�²¡´ ±«¾ ´ ±«¾ éG·
æ�¸5·,Ã�µÊÙ�®¿Á ¾ Á�´£·,Á�·,¸5ÝÜ½.®³Á.´ ± · ± ®¿Ý ± ·t¸à»á¸5·�	ÕÖ«·tÁ«¶,®¿·,²ãð ¾ ²£®¿Áe»á¸×®³¶ ¾ ´º®¼éÊ·,² óà¾ ¸5· â · ¾ è�ê � Â³²5µ�Þ�²5µÊÙh·ÀµG»
´ ± ·ã²¹´ºµÊæu¶,µÊÁ«²×µÊÁ ¾ Á�´5² ¾ ¸5·¡Á«µG´¦· ¾ ²×®³Â¿½eÃ�®³²×´5®³Á«ÝGÖ«®³² ±C¾ Ø«Â¿·Gê °�± ·,²×· ¾ ¸5·¡²5µÊÙh·¡µÜ»È´ ± ·¡¸5· ¾ ²5µÊÁ«²#´ ±C¾ ´
¸×·,Ã«Ö�¶,·u´ ± ·�æ�·,¸×¶,·tæ�´ºÖ ¾ Â!	ÕÖ ¾ Â¿®¿´3½�µG»#´ ± ·h´º·,Â¿·,æ ± µÊÁ«·u²×æ�·t·,¶ ± Þà´ ± µÊÖ«Ý ± ®¿´E®³²k®³Á�´5·,Â³Â¿®³ÝÊ®¿Ø«Â³·Üê °�± ·
· � µG¸×´º²k´ºµ�®¿Ù�æ�¸5µ éÊ·e´ ± ·�æ�·t¸5¶t·,æ�´5Ö ¾ Â!	ÕÖ ¾ Â³®¿´3½�µG»¦´ ± ·h´º·,Â¿·,æ ± µÊÁ«·u²×æ�·t·,¶ ± ®³Á�éGµÊÂ¿éG·u·,²¹´º®¿Ù ¾ ´5®³Á«Ý
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´ ± ·6²5æ�·,·t¶ ± ²×®³ÝÊÁ ¾ Â¦¶,µGÙ�æ�µÊÁ«·tÁÕ´5² ¾ Ø�µÆéG·|ï�F�îÊî�ûw�GÞ ¾ Á«ÃP¶,µGÙ�æ«Â¿·,Ùh·,Á�´º®¿Á«Ý�´ ± ·6²5®¿ÝÊÁ ¾ Â#®³Á�´ ± ·
®¿Ã«Â³·#»á¸5·�	ÕÖ«·tÁ«¶t½hØ ¾ Á«Ã«² â ®¿´ ± ´ ± ®³²£·,²¹´º®¿Ù ¾ ´5·Gê °�± ·¡·t²×´5®³Ù ¾ ´º®¿µÊÁ.µG»�´ ± · ± ®¿Ý ± ·,¸Ô»á¸×·�	ÕÖ«·,Á�¶t½hØ ¾ Á«Ã�²
·ÿþ%æ«Â³µÊ®¼´º²
´ ± ·u¸5·tÃ«Ö«Á«Ã ¾ Á�´x®³Á%»áµÊ¸5Ù ¾ ´º®¿µÊÁ�®¿Á�´ ± ·�Â¿µ â ·,¸_»á¸5·>	ÕÖ«·,Á«¶)½�Ø ¾ Á«Ã«²EµG»¦´ ± ·uÁ ¾ ¸5¸5µ â Ø ¾ Á«Ã
´5·,Â¿·,æ ± µGÁ«·.²5æ�·,·t¶ ±�¾ Á�Ã�´ ± · â ®³Ã�·,Ø ¾ Á�Ã�Á�µÊ¸5Ù ¾ Â­²5æ�·,·,¶ ± ð1îu´5µ fÊîÊîÊî6ûw� ó ê °�± · ¾ æ«æ�¸5µ ¾ ¶ ± ´5µ
·tÁ ±C¾ Á�¶,·À´ ± · ° ß ²×æ�·t·,¶ ± Þ âÀ± ®³¶ ± ·)þ%æ«Â¿µÊ®¿´5²Ô´ ± ·À¸5·tÃ«Ö«Á«Ã ¾ Á�´¦®¿Á�»áµÊ¸5Ù ¾ ´5®³µÊÁx®¿Á.´ ± · ° ß ¾ Á«Ã � ß
²×æ�·t·,¶ ± ð ¸5·)»á·,¸ õ ·t¶t´º®¿µÊÁ¢DÊê ï%êAD ó ÞÈ¶ ¾ Á�Ø�·hÖ�²5·,Ã�´ºµj®³Á�¶,¸5· ¾ ²5·.´ ± ·eØ ¾ Á«Ã â ®¿Ã�´ ± µG»H´ ± ·.´5·,Â³·tæ ± µÊÁ�·
²×æ�·t·,¶ ± ê

° ·,¶ ± Á�®h	ÕÖ«·,²kÖ«²×·,Ã�®³Á�´ ± ®³² â µÊ¸×è�»áµÊ¸Z·tÁ ±C¾ Á«¶t®³Á«Ý6´ ± · ° ß{²5æ�·,·,¶ ±�¾ ¸×·.·)þJ´º·tÁ«Ã«·,Ã�»áµÊ¸ã´ â µ
¾ æ«æ«Â³®¿¶ ¾ ´5®³µÊÁ�²,Þ�ðÓD ó Ø ¾ Á«Ã â ®³Ã%´ ± ·)þJ´º·tÁ«²5®¿µÊÁpµÜ»n´5·,Â³·tæ ± µÊÁ�·k²×æ�·t·,¶ ± Þ ¾ Á�Ã�ðz_ ó Â³µGÖ«Ã«Á«·t²5²À·,Á ±«¾ Á«¶,·ÿì
Ùh·,Á�´ÀµG»Ó²5µG»0´�éGµÊ®³¶t·,²tê

[ ÚAl l­febeYkX�bed�^:w|XgYE]TXkl X
ap^ d be]U²

°�± ·
æ«¸5®¿Ù ¾ ¸¹½hæ«¸5µÊØ�Â³·,Ù ¾ Ã«Ã�¸5·,²×²5·tÃp®¿Áu´ ± ·Z´ ± ·,²×®³²�®¿²#´ºµ.®¿Ù�æ�¸5µ éÊ·ã´ ± ·
Á ¾ ´5Ö«¸ ¾ Â³Á«·t²5²\µG»�´ ± · ° ß
²×æ�·t·,¶ ± Þ�¶,Â³µG²5·E´5µ�´ ±C¾ ´ZµÜ»à´ ± ·E²5æ�·,·t¶ ± ¸×·,¶tµÊ¸5Ã«·tÃ�»á¸5µÊÙ ¾ Á«µÊ¸5Ù ¾ ÂÈÙh®³¶t¸5µÊæ ± µÊÁ«·Gê °�± ·t¸5·x·ÿþ�®¿²×´5²
¶tµÊ¸5¸×·,Â ¾ ´º®¿µÊÁ�®¿Á�´ ± · ° ß ¾ Á«Ã � ß ²5æ�·,·,¶ ± µG» ¾ ²5æ�· ¾ èG·,¸tê °�± · ¾ ¶t´5®¿éJ®¿´3½�µG»\´ ± ·�éGµ%¶ ¾ Â£»áµÊÂ³Ã«²
¾ Á«Ã�´ ± ·6Ã�®³Ùh·,Á«²×®³µÊÁ«²EµG»À´ ± ·�éÊµJ¶ ¾ Â¦´5¸ ¾ ¶)´ ¾ ¸×·T²5æ�·,¶t® ç ¶T´5µ ¾ ²5æ�· ¾ èÜ·,¸,ê õ µ«Þ£®¿Á�ÝÊ·,Á�·,¸ ¾ ÂLÞà´ ± ·
Â¿µ%¶ ¾ ´º®¿µÊÁ«²_µG»À®¿Á«²×´ ¾ Á�´º²xµG»\²5®³ÝGÁ«® ç ¶ ¾ Á�´x·ÿþ�¶t®¿´ ¾ ´º®¿µÊÁ ¾ Á�Ã�´ ± ·�Â³µ â ·t¸:»áµÊ¸×Ù ¾ Á�´EÂ³µJ¶ ¾ ´5®³µÊÁ�² â µÊÖ«Â¿Ã
Ø�·e²5®¿Ù�®¿Â ¾ ¸�®³Á�´ ± ·e²5®³Ù:Ö«Â¿´ ¾ Á«·,µGÖ«²5Â¼½�¸×·,¶,µG¸5Ã«·tÃ ° ß ¾ Á«Ã � ß�²5æ�·,·,¶ ± »á¸5µÊÙ ¾ ²5æ�· ¾ èÜ·,¸,ê °�± ®¿²
´ ± ·,²×®³²\·ÿþ%æ«Â³µÊ®¼´º²H´ ± ·Z¶tµÊ¸5¸×·,Â ¾ ´º®¿µÊÁh´5µ.Â³· ¾ ¸5Á ¾ ²5æ�· ¾ èÜ·,¸¹ìý²5æ�·,¶t® ç ¶
Ù ¾ æ«æ«®¿Á«ÝE»á¸×µÊÙ ´ ± ·¡»á· ¾ ´5Ö«¸5·t²�µG»
´ ± · ° ßm²×æ�·t·,¶ ± ´ºµ�´ ± ·:»á· ¾ ´ºÖ�¸5·,²ãµG»Ô´ ± · � ßm²×æ�·t·,¶ ± ê °�± ·:·,²×´5®³Ù ¾ ´º·tÃ�»á· ¾ ´ºÖ«¸×·,²ZµG»Ó´ ± · � ß
²×æ�·t·,¶ ±�¾ ¸5·:Ö«²5·tÃ�´5µ6¸5·t¶,µÊÁ«²¹´º¸×Ö«¶t´
´ ± ·.·,Á ±«¾ Á«¶,·tÃ�²×æ�·t·,¶ ± ê °�± ·.¸5·t¶,µÊ¸×Ã«®³Á�ÝÊ²ã»áµÊ¸¡Â³· ¾ ¸5Á«®¿Á«Ýu´ ± ·
Ù ¾ æ«æ�®³Á«Ý ¾ Á�Ã|´5·,²×´5®³Á«Ý ¾ ¸×·
Ã«µÊÁ«·_®¿Á|Â ¾ Ø�µÊ¸ ¾ ´5µÊ¸×½�¶,µGÁ«Ã«®¿´5®³µÊÁ�²,ê

Û3ÁPØ«Ö«®¿Â³Ã«®¿Á«Ý�²×æ�·t·,¶ ± ²×½J²×´5·,Ùh²eÖ«²5®¿Á«Ý ° ß ²5æ�·,·,¶ ± ®³ÁOÁ�µÊ®³²¹½�·tÁÕéJ®¿¸5µÊÁ«Ùh·,Á�´5²,ÞÔ´ ± ·6æ�·,¸¹»áµÊ¸¹ì

D ï



Ù ¾ Á«¶t·�µG»_´ ± ·�²5æ�·,·t¶ ± ²¹½%²¹´º·tÙ�²jÃ«·tæ�·tÁ«Ã«²j¶,¸×®¿´º®¿¶ ¾ Â¿Â¿½OµGÁ�´ ± ·s· � ·t¶t´jµG»
´ ± ·s·,Á�éJ®³¸×µÊÁ«Ùh·,Á�´ ¾ Â
¶tµÊÁ«Ã«®¼´º®¿µÊÁ«²ãµGÁ�´ ± ·.æ ¾ ¸ ¾ Ùh·t´º·t¸5² ¾ Á«Ãs»á· ¾ ´5Ö«¸5·t²
·)þJ´º¸ ¾ ¶t´5·,Ã�»á¸5µÊÙc´ ± ·.²×æ�·t·,¶ ± ²5®¿ÝÊÁ ¾ Â / B
01ê °�± ·
	ÕÖ ¾ Â³®¿´3½�µG»¦´ ± · ° ß ²5æ�·,·t¶ ± ®³²_Á«µÜ´ ¾�� ·,¶)´º·tÃ�®³Ás´ ± ·�æ�¸5·,²×·,Á«¶t·TµG»#Á«µÊ®¿²5·h²5Ö«¶ ±�¾ ²E¸×Ö«Á«Á«®¿Á«Ý|µG»
·tÁ«ÝÊ®¿Á«·,²tÞ�¸×·téÊ·t¸5Ø�·,¸ ¾ ´º®¿µÊÁ ¾ Á�Ã�¶,µGÙ�æ�·t´5®³Á«Ýh²5æ�· ¾ èÜ·,¸têãû�µ â ·téG·,¸tÞ�®³Á|´ ± ·kæ«¸×·,²5·tÁ«¶,·:µG»Ô²5·)éÊ·t¸5·:éJ®¼ì
Ø�¸ ¾ ´5µÊ¸×½pÁ«µÊ®¿²5·GÞ�´ ± · õN� �9µÜ»H´ ± · ° ßm²5æ�·,·t¶ ± ¸×·,Ã«Ö�¶,·,²tê °�± ®¿²
®³²¡Ø�·t¶ ¾ Ö«²×·.´ ± · ° ß{æ«®¿¶&èÕ²
Ö«æ
´ ± ·:éJ®³Ø�¸ ¾ ´5®³µÊÁ«²�®³Áp´ ± ·:´ ± ¸5µ ¾ ´Z²×èJ®¿ÁsÃ«Ö«·:´5µu´ ± ·:éJ®³Ø«¸ ¾ ´ºµÊ¸¹½|Á«µÊ®³²×·GêZÛ3Á�´ ± ®³²¡´ ± ·t²5®³²tÞ�´ ± ·xÁ«µÊ®¿²×½
·tÁ�é%®¿¸5µÊÁ�Ù�·tÁÕ´¡®³²�²5®¿ÙxÖ«Â ¾ ´º·tÃp®¿Á|´ ± ·:Â ¾ Ø�µG¸ ¾ ´5µÊ¸×½uÖ«²5®¿Á«Ý�´ ± ·:¸ ¾ Ã«®³µh²×´ ¾ ´º®¿¶,²:ð ¸×·t»á·,¸À´ºµ�9Ó®³Ý�ê
DÊêbF ó ê
°�± ®³²ÀÁ«µÊ®¿²5·
Ã«µJ·,²ÀÁ«µG´ ¾�� ·t¶t´À´ ± ·E	ÕÖ ¾ Â¿®¿´3½uµG»n´ ± · ° ß ²×æ�·t·,¶ ± ê

[ Ú¿~ b.]6r6[6apo lÈ[_^koÆbha�bhd�^EwpX¤^:w|XEl�oÆl

°�± ·k»áµJ¶,Ö«²�µG»n´ ± · â µG¸5è6æ«¸×·,²5·tÁ�´º·,Ãs®¿Á|´ ± ®³²�´ ± ·,²×®³²�®³²ÀµÊÁ|æ«¸5µJ¶,·t²5²5®¿Á«Ý�´ ± · ° ß ²5æ�·,·t¶ ± »áµÊ¸Eð ¾�ó
®¿Ù�æ�¸5µ éJ®³Á«Ý
´ ± ·ãÁ ¾ ´5Ö«¸ ¾ Â³Á«·t²5² ¾ Á«Ã�ðáØ ó Ø�Ö«®³Â¿Ã«®³Á«Ý_¸×µÊØ«Ö«²¹´\²5æ�·,·t¶ ± ²×½J²×´5·,Ùh²¦®¿ÁuÁ«µÊ®¿²×½e¶tµÊÁ«Ã«®¼´º®³µGÁ«²,ê
° ·,¶ ± Á«®h	ÕÖ«·t²h»áµÊ¸:®³Ùhæ«¸5µ éJ®³Á«Ýp´ ± ·6Á ¾ ´ºÖ«¸ ¾ Â³Á«·t²5².µG»À´ ± · ° ß ²×æ�·t·,¶ ±�±C¾ éÊ·jØ�·,·,Á�·)þJ´5·,Á«Ã«·tÃ�´5µ
®¿Ù�æ�¸5µ éÊ·ã´ ± ·
æ�·,¸5¶t·,æ�´5Ö ¾ Â�	ÕÖ ¾ Â¿®¿´3½hµG»�´ ± ·
Á ¾ ¸5¸×µ â Ø ¾ Á«Ãj´º·tÂ³·,æ ± µÊÁ«·
²×æ�·t·,¶ ± ê °�± ·
·téGµÊÂ³Ö%´º®³µGÁ6µG»
®¿Ã«· ¾ ²�æ«¸5·t²5·,Á�´5·,Ã�®¿Áj´ ± ®³²\´ ± ·,²×®³²À®³²�ÝG®¿éÊ·tÁpØ�¸5®³·?,«½6®¿Á °n¾ Ø«Â¿·�DÊê`_%ê

°�± ·_¶tµÊÁ�´º·,Á�´5²ãµG»­´ ± ·
´ ± ·,²×®³² ¾ ¸5·
µG¸5Ý ¾ Á�®³²5·tÃ ¾ ²\»áµÊÂ³Â¿µ â ²tö
ô ±C¾ æ�´º·t¸E_�¸5·)éJ®³· â ²ã²5µÊÙh·:µG»Ô´ ± · ¾ Â¿´º·t¸5Á ¾ ´º·:²×æ�·t·,¶ ± ²5·tÁ«²5µG¸5² ¾ Á�Ã�´ ± ·EÙ�·)´ ± µJÃ«²ãÖ�²5·,Ãs´5µ

æ�¸5µJ¶,·,²×²�´ ± ·_²5®¿ÝÊÁ ¾ Â¿²\¸5·t¶,µÊ¸×Ã«·,Ã|»á¸5µÊÙ¤´ ± ·tÙpê#ßp·)´ ± µJÃ«²�´ºµe®³Ùhæ«¸×µÆéG·
´ ± ·E	ÕÖ ¾ Â¿®¿´3½TµÜ»n´5·,Â³·tæ ± µÊÁ�·
²×æ�·t·,¶ ±�¾ ¸5· ¾ Â¿²5µeÃ«®³²×¶,Ö«²×²5·tÃ ê

Û3Á�ô ±C¾ æ�´5·,¸¡ï�Þ ¾ ²×´5Ö«Ã�½jµG»n´ ± · ¾ ¶tµÊÖ«²×´5®³¶_¶ ±C¾ ¸ ¾ ¶t´5·,¸×®³²×´5®³¶t²�µÜ»né ¾ ¸×®³µÊÖ«²�²×µÊÖ«Á«ÃpÖ«Á«®¼´º²À®³Á6´ ± ·
° ß�²5æ�·,·t¶ ± ®¿Á.¶,µÊÙhæ ¾ ¸×®³²5µGÁ â ®¿´ ± ´ ± ·�¶ ±C¾ ¸ ¾ ¶t´5·,¸5®¿²×´5®³¶,²£µG»�´ ± ·À²5µÊÖ«Á�Ã�Ö«Á�®¿´º²Ô®¿Áx´ ± · � ß�²×æ�·t·,¶ ±
®¿²¡æ�¸5·,²×·,Á�´º·tÃ ê °�± ·:²5µÊÖ«Á�ÃsÖ«Á«®¿´5²¡²¹´ºÖ«Ã�®³·,Ã ¾ ¸5·kéÊµ â ·tÂ³²tÞ Á ¾ ² ¾ Ân¶tµÊÁ«²×µÊÁ ¾ Á�´º²tÞ ²×´5µÊæ�¶tµÊÁ«²5µGÁ ¾ Á�´º²tÞ
»á¸×®³¶ ¾ ´º®¼éÊ·,² ¾ Á«Ãp²×·,Ùh®¿éGµ â ·,Â¿²,ê
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°�± ·¡Ù�·)´ ± µJÃ«²Ô´ºµE·,Á ±«¾ Á«¶,·�´ ± ·�Á ¾ ´5Ö«¸ ¾ Â³Á«·t²5²HµG» ´ ± · ° ß¥²×æ�·t·,¶ ±6¾ ¸5·�æ«¸5·t²5·,Á�´5·,Ã6®³Áuô ±C¾ æJì
´5·,¸×²�F ¾ Á«ÃßB%ê °�± ·�²5æ�·,¶)´º¸ ¾ Â#Ø ¾ ²5·,Ã�·,Á ±C¾ Á«¶,·tÙ�·tÁÕ´x®³²kæ«¸5·t²5·,Á�´5·,ÃO®³Á�ô ±C¾ æ�´5·,¸-F«Þ âÀ± ®³Â³·e´ ± ·
·ÿþ%¶,®¿´ ¾ ´º®¿µÊÁ6Ø ¾ ²×·,Ãp·,Á ±C¾ Á«¶,·tÙ�·tÁÕ´¡®³²�æ�¸5·,²×·,Á�´º·tÃ�®³Ápô ±C¾ æ�´º·t¸�BJê

Û3Á�ô ±C¾ æ�´5·,¸xí%Þn²×æ�·t·,¶ ± ¸5·t¶,µÊÝGÁ«®¿´5®³µÊÁ�²×´5Ö«Ã«®³·t²EÖ�²5®³Á�Ýp´ ± · ° ß ²×æ�·t·,¶ ±P¾ ¸×·�æ�¸5·,²×·,Á�´º·tÃ ê �
²¹½JÂ³Â ¾ Ø«Â³·E¸5·,¶tµÊÝÊÁ«®A�,·t¸
®³²
Ã«·)éÊ·,Â¿µÊæ�·,Ã�»áµÊ¸Z®³²×µÊÂ ¾ ´º·,ÃsÖ%´5´º·t¸ ¾ Á�¶,·,²k®³Á ¾ Á�Û3Á�Ã«® ¾ ÁsÂ ¾ Á«ÝÊÖ ¾ ÝÊ·GÞ�û�®³Á«Ã�®LÞ
Ö�²5®³Á�Ýe´ ± · ° ß ²×æ�·t·,¶ ± ®¿Áj¶,Â³· ¾ Áj¶,µÊÁ�Ã«®¿´5®³µÊÁ«²tê

Û3ÁTô ±C¾ æ�´5·,¸=aJÞÕ´ â µ:¸×µÊØ«Ö«²¹´\²×æ�·t·,¶ ± ²¹½%²¹´º·tÙ�²#Ö«²5®¿Á«Ý ° ßc²5æ�·,·,¶ ± ¸×·,¶tµÊ¸5Ã«·tÃT®³Á�ð ²×®³ÙxÖ�Â ¾ ´5·,Ã ó
Á�µÊ®³²¹½�¶tµÊÁ«Ã«®¼´º®¿µÊÁ«² ¾ ¸5·hæ«¸5·t²5·tÁÕ´5·,Ã ê °�± ·T²5æ�· ¾ èÜ·,¸x¸×·,¶tµÊÝÊÁ«®¼´º®³µGÁ ¾ Á�Ã�Â ¾ Á�ÝÊÖ ¾ ÝÊ·h®³Ã�·,Á�´º® ç ¶ ¾ ´5®³µÊÁ
²¹½J²×´º·tÙ�²�æ�·,¸×»áµG¸5Ùv¸×·,Â¿® ¾ Ø«Â¼½u®¿Áj¶,Â³· ¾ Á ¾ ² â ·tÂ³Â ¾ ²�Á�µÊ®³²¹½6¶,µÊÁ�Ã«®¿´5®³µÊÁ«²tê

Û3Á�ô ±C¾ æ�´5·,¸-f�Þ�´ ± ·.´º·t¶ ± Á«®A	JÖ�·,²E´5µp®¿Ù�æ�¸5µ éÊ·.´ ± ·hÁ ¾ ´ºÖ«¸ ¾ Â³Á�·,²5²kµG»H´ ± · ° ß ²×æ�·t·,¶ ±�±«¾ éG·
Ø�·,·tÁùÖ�²5·,Ã<´ºµP®¿Ù�æ«¸×µ éÊ·�´ ± ·#	ÕÖ ¾ Â³®¿´3½�µG»k´ ± ·sÁ ¾ ¸5¸×µ â Ø ¾ Á«Ã<´º·,Â¿·,æ ± µÊÁ«·�²5æ�·,·t¶ ± ê � ²×®³Ùh®³Â ¾ ¸
´5·,¶ ± Á�®h	ÕÖ«·�®³²Ô² ± µ â Áh´ºµkØ�·�Ö�²5·t»áÖ�Â�®¿Áe·,Á ±C¾ Á«¶,®¿Á«Ýk´ ± ·Àæ�·t¸5¶t·,æ�´5Ö ¾ Â�Â³µÊÖ�Ã«Á«·,²×²£µG» ¾ ÁÕ½e²×µG»0´£éÊµÊ®¿¶,·t²
´ ±C¾ ´ ¾ ¸×·_¸5·,¶tµÊ¸5Ã�·,Ã|Ö«²5®¿Á«Ý ¾ Á«µG¸5Ù ¾ Â Ùh®³¶,¸×µÊæ ± µGÁ«·Gê

ô ±C¾ æ�´º·t¸=g:²5Ö�Ù�Ù ¾ ¸5®¿²5·t²H´ ± · â µÊ¸5èhæ«¸5·t²5·tÁÕ´5·,Ã|®³Áh´ ± ®¿²#´ ± ·,²5®¿²,ê °�± ·ã¶,µÊÁ�´º¸×®³Ø«Ö%´º®³µGÁ«²¦µG»È´ ± ®³²
¸×·,²×· ¾ ¸×¶ ±�¾ ¸×· ± ®³Ý ± Â¿®³Ý ± ´5·,Ã ¾ Á�Ãp²×µÊÙ�·
Ã�®³¸5·t¶t´5®³µÊÁ«²\»áµG¸\»áÖ�´ºÖ«¸×· â µÊ¸×è ¾ ¸5·
ÝG®¿éÊ·tÁ ê
5
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^#Ð�SHOáÉ DGêi_%ö.�àéGµÊÂ³Ö�´5®³µÊÁjµG»n®³Ã�· ¾ ²Àæ«¸×·,²5·tÁ�´º·,Ã�®³ÁT´ ± ·_´ ± ·,²×®³²tê

³�´hµ�¶f´h·¹¸|ºP¶,¶.»wµ
¼#¸�º'¶,½R»N¶,º�¾À¿�Á�ÂÃÂÅÄ�¿�Æ�Æ�Áe¾À¿�½RÁ�Â�»NÇ;È{ºiÁe½À¶.É%¾|Ç�¾Àµ�¶jÊy·¹¸Àº'¶,¶.»Rµ
ËÍÌ »NÇ;¿�¸|¾À¼#»�Á�Æ�Á�ÂÃÄ&¸À¼#¸�Ç�Î�ÏeÁe½w¼ÅÇ;¿i¸�¸|Ç;¿iÆ�É�¿�Æi¼Å¾À¸�¸wµ�Ç�Ðh¸�´h·ÑÁ�Æ�É�Êy·Ò¸|ºP¶,¶.»Rµ~Éi¼ÔÓ'¶,½�¼ÃÆ~¸|ºP¶.»N¾|½wÁ�Â
»NÇ;Æ�¾|¶.Æ�¾�Á�Æ�É%¶NÕ�»,¼Å¾ÀÁe¾À¼ÅÇ;Æ
¸|Ç;¿�½w»N¶j»Rµ�Áe½wÁ�»N¾|¶,½w¼#¸|¾À¼Ã»,¸pÇ�Î�Ï�Ç;¼Ã»N¶.É)¸|Ç;¿�Æ�É�¸.Ö

³ Ì º�º�½wÇ;Á�»wµ�¶.¸h¾|Ç�¼ÃÈ{º�½wÇ�Ï�¶3ºP¶,½w»N¶,º�¾À¿�Á�Â�×&¿�Á�ÂÃ¼Ã¾5Ä~Ç�Î�´h·�¸|ºP¶,¶.»Rµ
Ë ·)Áeº�ºi¼#Æ�Ø{´h·�¸Àº'¶.»N¾|½RÁ{Ç;Æ
¾|Ç�Ê�·�¸|ºP¶.»N¾|½wÁ{¿�¸w¼ÃÆ�Ø{Æ�¶.¿�½wÁ�Â�Æ�¶,¾5ÐmÇ�½ÀÙ&¸

Ú�Û Ç;Æ�¾À¼ÃÆ�¿�Ç;¿�¸�È�Áeº�ºi¼ÃÆ�Ø\¾|Ç{¶.Æ�¸w¿�½À¶3¸|Ä�Æ
¾Àµ�¶.¸w¼ÅÜ,¶.Éu¸|ºP¶,¶.»wµsÉ�Ç&¶.¸rÆ�Ç�¾r¸À¿�ÓP¶,½rÎ*½ÀÇ;ÈÝ¸|ºP¶.»N¾|½wÁ�Â
É�¼Ã¸À»NÇ;Æ�¾À¼ÃÆ&¿�¼Å¾À¼Å¶.¸

Ú ·s¶,¾Àµ�Ç&É%¾|Ç�Ø;¿�Áe½wÁ�Æ�¾|¶,¶\¸|¾ÀÁeÞi¼#ÂÃ¼Å¾5Ä�Ç�Î�¾Àµ�¶j¸|Ä�Æ
¾Àµ�¶.¸À¼Ã¸�ßiÂÅ¾|¶,½
Ë ·
Ç�É�¼ÅÎ*Ä&¼ÃÆ�Ø�´h·�½À¶.¸À¼#É�¿�Á�Â

Ú ·
Áeºiºi¼ÃÆ�Ø�Î�¶.Áe¾À¿�½w¶.¸y¾Àµ�Áe¾3É�¼Ã¸|¾À¼ÃÆ�Ø;¿�¼Ã¸ÀµuÞP¶,¾5Ðm¶,¶.Æ�Ï�Ç;¼Ã»N¶.ÉU¸|¶,Ø;È�¶.Æ
¾À¸3¼ÃÆ-´h·à¸Àº'¶,¶.»RµUÁ�Æ�É
Ê�·�¸|ºP¶,¶.»Rµ

Ú�á È{ºBµ�Á�¸À¼ÅÜ.¼ÃÆ�Ø�¸À¾|½À¶.Æ�Ø�¾ÀµfÇ�Î�¼#Æ�¸|¾ÀÁ�Æ�¾À¸7¼ÃÆ3Ï�Ç�Ð�¶.Â#¸,â�Á�Æ�ÉjÉ�¶,¶.È�ºiµ�Á�¸À¼ÅÜ.¼#Æ�Ør¼ÃÆ�¸|¾ÀÁ�Æ�¾À¸7¼ÃÆfÏ�Ç;¼Ã»N¶.É
»NÇ;Æ�¸|Ç;Æ�Á�Æ�¾À¸h¿i¸À¼ÃÆ�Ø{È�Áeº�ºP¶.ÉuÎ*¶.Áe¾À¿�½À¶.¸

³�´hµ�½ÀÇ;Áe¾pÈ�¼Ã»N½wÇ�ºiµ�Ç;Æ�¶3¼Ã¸rºi½À¶,Î�¶,½w½À¶.É%¼ÃÆ%Á�É�Ï�¶,½w¸À¶j¸À¼Å¾À¿�Áe¾À¼ÃÇ;Æ�¸r¸À¼ÃÆ�»N¶3¾Àµ�¶f¸|ºP¶,¶.»wµ
¼#¸r¼ÃÆ
¾|¶.Â#ÂÃ¼ÅØ;¼ÅÞiÂÃ¶
ËÍã ·-·ÒÞiÁ�¸|¶.Éu¸|Ä�ÂÃÂÃÁeÞBÂÅ¶p½À¶.»NÇ�Ø;Æ�¼ÃÜ,¶,½pÉ�¶,Ï�¶.ÂÅÇ�ºP¶.É�¿i¸À¼ÃÆ�Ø�´h·Ò¸|ºP¶,¶.»wµu½w¶.»NÇ�½wÉ�¶.Éu¼ÃÆ~»,ÂÅ¶.Á�Æu»NÇ;Æ�É�¼Ôä
¾À¼ÃÇ;Æ�¸

ËÍå Ç�Þi¿�¸|¾�¸|ºP¶.ÁeÙ�¶,½�½À¶.»NÇ�Ø;Æi¼Å¾À¼ÅÇ;Æ�Á�ÆiÉ�ÂÃÁ�Æ�Ø;¿iÁeØ�¶�¼ÃÉ�¶.Æ
¾À¼ÅßB»,Áe¾À¼ÅÇ;Æ�¸|Ä�¸|¾|¶.È�¸mÉ�¶,Ï�¶.ÂÅÇ�ºP¶.É�¿i¸À¼ÃÆ�Øf´h·
¸Àº'¶,¶.»Rµ%½À¶.»NÇ�½wÉ�¶.És¼ÃÆ�æ�¸À¼ÃÈ�¿�ÂÃÁe¾|¶.É'çmÆ�Ç;¼Ã¸|Ä~»NÇ;Æ�É�¼Å¾À¼ÅÇ;Æi¸

³éè�¼ÅØ;Æ�¼Åßi»,Á�Æ�¾�¶NÓPÇ�½À¾À¸pÈ�Á�É�¶�¼#Æ�½w¶.»N¶.Æ
¾rÄ�¶.Áe½w¸�¾|Ç{¼ÃÈ�º�½ÀÇ�Ï�¶yºP¶,½w»N¶,º�¾À¿iÁ�ÂB×&¿�Á�ÂÃ¼Å¾�Ä�Ç�ÎaÆiÁe½À½ÀÇ�ÐhÞiÁ�Æ�É~¾|¶.ÂÅ¶Nä
ºBµ�Ç;Æ�¶f¸|ºP¶,¶.»wµ
Ë è�º'¶.»N¾|½RÁ�ÂiÈ�Áeº�ºB¼ÃÆ�Ø3¾|¶.»wµiÆ�¼Ã×&¿�¶�Á�Æ�É�½À¶.¸À¼#É�¿�Á�Â�È{Ç�É�¼Åßi»,Áe¾À¼ÃÇ;Æ�¾|¶.»wµiÆ�¼Ã×&¿�¶�¿�¸À¶.É�Î*Ç�½�ÞiÁ�ÆiÉ�Ðh¼ÃÉ�¾Àµ
¶NÕ�¾|¶.Æ�¸À¼ÃÇ;Æ%Ç�Î�ÆiÁe½À½ÀÇ�ÐhÞiÁ�Æ�Éu¾|¶.ÂÅ¶,ºiµ�Ç;Æ�¶f¸|ºP¶,¶.»wµ)Á�Æ�É%ÂÅÇ;¿�É�Æ�¶.¸À¸�¶.Æ�µ�Á�Æ�»N¶.È�¶.Æ
¾pÇ�Î�¸|Ç�Î*¾rÏ�Ç;¼Ã»N¶.¸
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Û3ÁO´ ± ®³²x¶ ±«¾ æ�´º·t¸,Þ ¾ ¸5·)é%®¿· â µG»À´ ± ·6Ùh·t´ ± µJÃ«²:»áµÊ¸xæ�¸5µJ¶,·,²×²5®¿Á«Ý�²5æ�·,·,¶ ± ²5®¿ÝÊÁ ¾ Â¿²:»á¸5µGÙ é ¾ ¸×®³µÊÖ«²
²×·,Á«²×µÊ¸5²£®¿²àæ«¸5·t²5·tÁÕ´5·,Ã ê °�± ·À¶ ±C¾ æ�´º·t¸Ô®³²àµÊ¸×Ý ¾ Á«®A�,·tÃ ¾ ²à»áµÊÂ³Â¿µ â ²,ê õ ·,¶t´5®³µÊÁ+_JêAD�ÝÊ®¼éÊ·t² ¾ ÁeµÆéG·,¸¹é%®¿· â
µÜ»_æ«¸5µJ¶,·t²5²5®¿Á«ÝP²5æ�·,·t¶ ± ²×®³ÝÊÁ ¾ Â³²�»á¸×µÊÙ ¾ ²×´ ¾ Á«Ã ¾ ¸×Ã<Ù�®¿¶,¸5µGæ ± µÊÁ«·Üê õ ·,¶)´º®¿µÊÁ4_%ê`_�¸5·téJ®¿· â ²T´ ± ·
Ùh·t´ ± µJÃ«²#´5µ.æ«¸5µJ¶,·t²5²\²×®³ÝÊÁ ¾ Â³²#»á¸×µÊÙ ¾ Â¿´5·,¸×Á ¾ ´º·¡²5æ�·,·t¶ ± ²×·,Á«²×µÊ¸5²tÞC·,²5æ�·,¶t® ¾ Â¿Â¿½.»áµÊ¸#®³Ùhæ«¸5µ éJ®³Á�ÝE´ ± ·
æ�·,¸¹»áµÊ¸5Ù ¾ Á«¶t·¡µÜ»ÈÃ«® � ·,¸×·,Á�´\²×æ�·t·,¶ ± ²¹½%²¹´º·tÙ�²tê õ ·,¶t´5®³µÊÁT_%êüïEÝÊ®¼éÊ·,² ¾ ÁTµ éÊ·t¸×éJ®³· â µG» ´ ± ·¡Ùh·t´ ± µ%Ã�²
´5µ�®³Ùhæ«¸×µÆéG·u´ ± ·Tæ�·t¸5¶t·,æ�´5Ö ¾ Â!	ÕÖ ¾ Â³®¿´3½�µG»À´ ± ·TÁ ¾ ¸×¸5µ â Ø ¾ Á�Ã�´º·,Â¿·,æ ± µÊÁ«·T²×æ�·t·,¶ ± ê õ ·,¶)´º®¿µÊÁ¢_%êbF
æ�¸5·,²×·,Á�´º² ¾ Ájµ éÊ·,¸¹éJ®³· â µG»n´ ± ·
´ ± ·t²5®¿²,ê õ ·,¶)´º®¿µÊÁ _JêiBx²5Ö�Ù�Ù ¾ ¸5®A�,·t²\´ ± ·_¸5·)éJ®³· â ·,Ã â µG¸5è�ê
� Ú [ Yk]TbTfEXEl­l ota�r{l�YkXZXEf:w l�oÆr6a�[6y\l

õ æ�·t·,¶ ± ²5®¿ÝÊÁ ¾ Â¿²_¸5·,¶tµÊ¸5Ã�·,Ã�»á¸5µGÙ ¾ Á«µÊ¸×Ù ¾ ÂÔÙ�®¿¶,¸5µGæ ± µÊÁ«·�ð æ�Â ¾ ¶t·,Ã�®¿Á�»á¸×µÊÁ�´:µG»¦´ ± ·�²5æ�· ¾ èÜ·,¸�7 ²
ÙhµÊÖ�´ ±�ó ¶,µÊÁ�´ ¾ ®³Á ¾eâ ®¿Ã«·k¸ ¾ Á«ÝG·kµÜ» ¾ Ö«Ã�®³µe»á¸5·�	ÕÖ«·tÁ«¶,®¿·,²têÀû¡·,Á�¶,·GÞ�´ ± ®³²À²5æ�·,·t¶ ± ²5µÊÖ«Á�Ã«²ãæ�·,¸×¶,·,æJì
´5Ö ¾ Â¿Â¿½_Á ¾ ´5Ö«¸ ¾ ÂLê °�± ®³² � µÊ¸5Ù ¾ Â�ßp®³¶t¸5µÊæ ± µÊÁ«·_ð � ß ó ²5æ�·,·,¶ ± ²×®³ÝÊÁ ¾ Â�¶ ¾ ¸5¸5®¿·,²n®³Á�»áµÊ¸×Ù ¾ ´º®³µGÁ ¾ Ø�µÊÖ�´
´ ± ·_²5æ�·,·t¶ ± Þ�²×æ�· ¾ èG·t¸ ¾ Á«Ã|´ ± ·kÂ ¾ Á«ÝGÖ ¾ ÝÊ·
²×æ�µÊèÜ·,Á Þ ¾ ÙhµÊÁ«ÝeµG´ ± ·,¸×²,ên9C· ¾ ´5Ö«¸5·t²�¶tµÊÁ�´ ¾ ®¿Á«®³Á�Ýe´ ± ®³²
®¿Á�»áµÊ¸×Ù ¾ ´5®³µÊÁ ¾ ¸×·x·)þJ´º¸ ¾ ¶t´5·,Ã�»á¸5µÊÙc´ ± · � ß{²5æ�·,·t¶ ± »áµG¸Z²5·)éÊ·,¸ ¾ Â ¾ æ«æ�Â³®³¶ ¾ ´º®¿µÊÁ«²�²5Ö«¶ ±�¾ ² ¾ Ö�´ºµÜì
Ù ¾ ´5®³¶À²5æ�·,·t¶ ± ¸5·,¶tµÊÝÊÁ«®¼´º®¿µÊÁ Þ�²5æ�· ¾ èG·,¸¦¸5·,¶tµÊÝÊÁ«®¼´º®¿µÊÁ�±AéG·,¸5® ç ¶ ¾ ´º®³µGÁ ¾ Á«ÃTÂ ¾ Á«ÝÊÖ ¾ ÝG·�®¿Ã«·,Á�´5® ç ¶ ¾ ´º®¿µÊÁ ê
°�± ·e»á· ¾ ´ºÖ�¸5·,² ¾ ¸5·.µÊØ�´ ¾ ®³Á�·,Ã�Ø�½sæ«¸5µJ¶,·t²5²×®³Á«Ý6´ ± · � ß�²5æ�·,·,¶ ± ²5®¿ÝÊÁ ¾ Â­´ºµj·,²¹´º®³Ù ¾ ´5·:´ ± ·x´5®³Ùh·)ì
é ¾ ¸¹½J®³Á«ÝhéÊµJ¶ ¾ ÂÈ´º¸ ¾ ¶t´ã²×½J²×´5·,Ù ¶ ±C¾ ¸ ¾ ¶t´5·,¸5®¿²×´5®³¶,² ¾ Á«Ã|´ ± ·E·)þ%¶,®¼´ ¾ ´5®³µÊÁp²5µÊÖ«¸×¶,·E¶ ±C¾ ¸ ¾ ¶t´º·t¸5®¿²×´º®¿¶,²¡µG»
´ ± ·_²5æ�·,·t¶ ± æ«¸×µ%Ã«Ö�¶t´º®¿µÊÁjÙ�·t¶ ±C¾ Á«®¿²5Ù / BeÀYD�D�0Lê
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û�µ â ·téG·,¸tÞÔ®³Á ¾ Ã�éÊ·t¸5²×·T²5®¼´ºÖ ¾ ´5®³µÊÁ�²
Â³®³èÜ· ± ®³Ý ±�¾ ÙxØ«®¿·,Á�´kÁ«µÊ®¿²5·GÞ�´ ± ·u²5æ�·,·t¶ ± Ã«·tÝÊ¸ ¾ Ã�·,² ¾ Á«Ã
± ·,Á«¶t·k´ ± ·Eæ�·,¸¹»áµÊ¸5Ù ¾ Á«¶t·
µG»Ó´ ± ·_²5æ�·,·t¶ ± ²×½J²×´5·,Ùh²,ê °�± ·,²×· � ß¯²5æ�·,·t¶ ± Ø ¾ ²×·,Ãp²×½J²×´5·,Ùh²¡²×Ö � ·t¸
»á¸×µÊÙ¤Â³®³Ùh®¿´ ¾ ´º®¿µÊÁ«²Ô²×Ö«¶ ±�¾ ²\¸5·>	JÖ�®³¸5®¿Á«Ý.·,²¹´º®¿Ù ¾ ´5·,²\µÜ»­´ ± ·Z²×æ�·t·,¶ ± ²×æ�·t¶t´5¸5Ö«Ù ¾ Á«Ãj²5æ�·,·t¶ ±�¾ ¶)´º®¼éÕì
®¼´3½xÃ«·)´º·t¶t´º®¿µÊÁe»á¸5µÊÙ ¾ Á«µG®³²×½ ¾ ¶,µÊÖ�²×´º®¿¶ â\¾ éÊ·)»áµÊ¸5Ù|ê � æ«æ«¸5µ ¾ ¶ ± ·,²H´ºµ_®³Ùhæ«¸×µÆéG·\´ ± ·�æ�·,¸×»áµG¸5Ù ¾ Á«¶,·
µÜ»Z´ ± ·t²5·p²5æ�·,·,¶ ± ²¹½J²×´º·tÙ�²uØÕ½�·tÁ ±C¾ Á«¶t®³Á«Ý�´ ± ·|Ã«·tÝÊ¸ ¾ Ã�·,Ã�²×æ�·t·,¶ ±<¾ ² ¾ æ«¸×·,æ«¸×µ%¶t·,²×²5®³Á�Ý�²×´5·,æ
±«¾ éG·ZØ�·,·,Á ¾ ´5´5·,Ùhæ�´º·tÃ ê � Â¼´º·t¸5Á ¾ ´5· ¾ æ«æ«¸5µ ¾ ¶ ± ·,²#´ºµ:®¿Ù�æ�¸5µ éÊ·À´ ± ·¡æ�·t¸×»áµÊ¸×Ù ¾ Á«¶,·�µG» ´ ± ·¡²×æ�·t·,¶ ±
²¹½J²×´º·tÙ�² ±C¾ éG·k·tÙ�·t¸5ÝÊ·tÃ6´ ±C¾ ´À¶ ¾ æ«®¼´ ¾ Â¿®h�,·¡µÊÁj¸5·t¶,·,Á�´�Ã«·)éÊ·,Â¿µÊæ«Ùh·,Á�´º²À®¿Á ¾ Â¿´5·,¸5Á ¾ ´º·Z²×æ�·t·,¶ ± ²5·,ÁJì
²×µÊ¸5²tê °�± ·,²5·k²5·tÁ«²5µG¸5² ¾ ¸5·_¸5·tÂ ¾ ´5®¿éÊ·tÂ¿½�®³ÙhÙxÖ«Á«·Z´5µ.´ ± · ¾ ¶,µGÖ«²×´5®³¶
Ø ¾ ¶&èÕÝÊ¸×µÊÖ«Á«ÃpÁ«µÊ®¿²5·GÞ ¾ Á«Ã|´ ± Ö«²
æ�¸5µ éJ®³Ã«·.´ ± ·hæ�µG´5·,Á�´º® ¾ ÂÓ»áµÊ¸
¸×µÊØ«Ö«²¹´EÙh· ¾ ²5Ö«¸×·,Ùh·,Á�´kµG»¦²×æ�·t·,¶ ± ¶ ±«¾ ¸ ¾ ¶)´º·t¸5®³²¹´º®¿¶,²,ê õ µGÙ�·.µG»H´ ± ·
¾ Â¿´º·t¸5Á ¾ ´º·k²5æ�·,·,¶ ± ²×·,Á«²×µÊ¸5² ¾ Á«Ãp´ ± · ¾ æ«æ«¸5µ ¾ ¶ ± ·,²¡´ ±C¾ ´¡Ö«²×·:´ ± ·t²5·E²5·,Á�²5µÊ¸×²ã»áµÊ¸�®³Ùhæ«¸5µ éJ®³Á«Ýe´ ± ·
æ�·,¸¹»áµÊ¸5Ù ¾ Á«¶t·
µG»n²5æ�·,·,¶ ± ²×½J²×´5·,Ùh² ¾ ¸×·
Ã«®³²×¶,Ö«²×²5·tÃ�®³ÁT´ ± ·
»áµÊÂ³Â¿µ â ®¿Á«Ýx²×·,¶t´5®³µÊÁ�ê
� Ú¿� Yk]TbTfEXEl­l ota�r l�YkXZXEf:w l o rjap[6y�l<d\]6be` [6y�^kXZ]6a�[_^kX¥l YkXZXEf:w

l�X
aslnbe]|l

� Â¿´5·,¸5Á ¾ ´º·6²×æ�·t·,¶ ± ²×·,Á«²×µÊ¸5²�®³Á«¶tÂ³Ö«Ã«®¿Á«Ýs²5èÕ®¿Á�éJ®³Ø�¸ ¾ ´5®³µÊÁ Þ£Ø�µÊÁ«·j¶,µGÁ«Ã«Ö«¶)´º®³µGÁ Þ ¾ Á�Ã�Ùh®³¶t¸5µ â\¾ éG·
¸ ¾ Ã ¾ ¸ã²5·,Á�²5µÊ¸×² ±«¾ éG·e¸5·,¶t·,Á�´ºÂ¼½sØ�·,·,Á ¾ æ�æ«Â³®¿·,Ã�´ºµT´ ± ·.æ«¸×µÊØ«Â³·tÙ¥µÜ»#Ùh· ¾ ²5Ö«¸×®³Á«Ý6²×æ�·t·,¶ ± ²5®³ÝGÁ ¾ Â³²
®¿Á�´ ± ·ãæ«¸×·,²×·,Á«¶t·
µG»�²×´5¸5µÊÁ«Ý:Ø ¾ ¶&èÕÝÊ¸5µGÖ«Á«Ã6Á«µÊ®¿²5·Üê õ µÊÙh·ã²×·,Á«²×µÊ¸5²\¸×·,¶tµÊ¸5Ã6²×æ�·t·,¶ ± »á¸5µGÙ ¾ Á ¾ ´ºµGÙeì
®¿¶ ¾ ÂÈéJ®³Ø�¸ ¾ ´5®³µÊÁ«²tê õ µÊÙh·:µG»Ó´ ± ·E²5·,Á�²5µÊ¸×²Zæ«¸5µ éJ®³Ã�·:Ùh· ¾ ²×Ö«¸5·tÙ�·tÁÕ´5²ZµG»à»áÖ�Á«¶t´5®³µÊÁ«²¡µG»à´ ± ·:ÝÊÂ¿µG´5´ ¾ Â
·ÿþ%¶,®¿´ ¾ ´º®¿µÊÁ Þ ¾ Á«Ã�µG» ´ ± ·�éGµ%¶ ¾ Â�´º¸ ¾ ¶t´ ¾ ¸×´5®³¶,Ö�Â ¾ ´5µÊ¸ÔÙ�µ éG·,Ùh·,Á�´º²H´ ±C¾ ´ ¾ ¸×·¡¸×·,Â ¾ ´º®¿éG·,Â¼½.®³ÙhÙxÖ«Á«·�´5µ
´ ± · ¾ ¶tµÊÖ«²×´5®³¶xÃ�®³²×´5Ö«¸5Ø ¾ Á«¶,·t²,Þ ¾ Á�Ã�¶ ¾ Ás²5Ö�æ«æ«Â³·tÙ�·tÁ�´
´ ± · ¾ ¶tµÊÖ«²¹´º®³¶:²5æ�·,·,¶ ±�â¦¾ éG·t»áµÊ¸×Ùpê °�± ·,²×·
²×·,Á«²×µÊ¸5² ±C¾ éÊ·kØ�·,·,Á ± ®¿²×´ºµG¸5®³¶ ¾ Â³Â¼½hÖ«²5·tÃ ¾ Â¿Ù�µG²×´�·ÿþ�¶tÂ³Ö«²×®¿éG·,Â¿½T®³Áj¶,Â¿®³Á«®¿¶ ¾ Â�·,Á�éJ®³¸5µGÁ«Ù�·tÁ�´º²�»áµÊ¸ ¾ æ%ì
æ�Â³®³¶ ¾ ´º®¿µÊÁ«²E²5Ö«¶ ±Q¾ ².æ«®¿´5¶ ± Ã«·t´5·,¸5Ùh®³Á ¾ ´º®¿µÊÁ / De_
0Lê�û¡µ â ·)éÊ·t¸,Þ\¸×·,¶,·tÁ�´u¸×·,²5· ¾ ¸5¶ ±�±C¾ ²eØ�·,ÝÊÖ�Á�´5µ
¶tµÊÁ«²×®³Ã«·t¸Ó´ ± ®¿²Óæ�µG´º·tÁ�´º® ¾ Â%»áµÊ¸n®³Ùhæ«¸5µ éJ®³Á«Ý¡²5æ�·,·t¶ ± 	ÕÖ ¾ Â³®¿´3½E®³Á ± ®³Ý ± Â¿½_Á«µÊ®¿²×½E·,Á�éJ®³¸×µÊÁ«Ùh·,Á�´º²tê õ ·,ÁJì
²×µÊ¸5²#´ ±C¾ ´¦´3½%æ�®³¶ ¾ Â³Â¿½eÙh· ¾ ²5Ö«¸×·
²5µÊÙh·ã®¿Á�»áµÊ¸5Ù ¾ ´5®³µÊÁ ¾ Ø�µÊÖ�´¦´ ± ·Z²×æ�·t·,¶ ± ÝÊ·,Á«·t¸ ¾ ´5®³µÊÁuæ«¸5µJ¶,·t²5² ¾ ¸×·

Def



¶tµÊÙhÙ�µÊÁ�Â¿½xÖ�²5·,Ãu®³Áh¶,µÊÁ��×Ö�Á«¶t´5®³µÊÁ â ®¿´ ±T¾ Á«µÊ¸5Ù ¾ ÂCÙh®³¶t¸5µÊæ ± µÊÁ«· ¾ Á«Ã ¾ Ã«Ã«®¼´º®³µGÁ.²5®³ÝGÁ ¾ Â�æ«¸5µJ¶,·t²5²Iì
®¿Á«Ý«ÞG´5µ ¾ Ö«ÝÊÙh·,Á�´Ô´ ± · ¾ ¶,µÊÖ«²¹´º®¿¶�²5æ�·,·,¶ ± ²5®³ÝGÁ ¾ Â ¾ Á«Ãh´5µ_®³Ùhæ«¸5µ éÊ·\´ ± ·�¸5·t²5Ö«Â¼´º®¿Á«Ý_²5æ�·,·,¶ ± 	ÕÖ ¾ Â³®¼´3½Êê
õ µÊÙ�·kµG»Ô´ ± · ¾ Â¼´º·t¸5Á ¾ ´5·E²×æ�·t·,¶ ± ²5·tÁ«²5µG¸5²ã´ ±C¾ ´ ±«¾ éG·xØ�·,·,ÁsÖ�²5·,Ã�»áµG¸¡²×æ�·t·,¶ ±�¾ æ«æ«Â¿®³¶ ¾ ´º®¿µÊÁ«² ¾ ¸×·
Ã�®³²5¶tÖ«²5²×·,Ãp®³Á6´ ± ·
»áµÊÂ¿Â³µ â ®³Á�Ýx²5·t¶t´º®¿µÊÁ ê
� Ú¿� Ú [ [(O0Ñ ÉÕÄÜÍ�Ð�Ñ ÉpË,ÒÔÉÕÉJÇÜÏ<Ë,ÉJÍ­Ë,Å�ÄAËhÐCÍZQðR�ÉÕÐCËGX�ÄÆÉ�R�ÉJÍ�ÑÆË

°�± ·(�ÔÂ³·,¶)´º¸×µr�_Â¿µG´5´5µr�
¸ ¾ Ù ð����-� ó ®¿² ¾ Ã«·)éJ®³¶,·uÃ«·,²×®³ÝÊÁ«·tÃ�´ºµ�Ùh· ¾ ²5Ö«¸×·�´ ± ·TÝÊÂ³µÜ´5´ ¾ Â ¾ ¶t´º®¼éJ®¿´3½
ðá¶,µÊÁ�´ ¾ ¶t´ÓØ�·)´ â ·t·,Á.´ ± ·HéÊµJ¶ ¾ ÂÕ»áµÊÂ¿Ã«² ó ê °�± ·!���-��Á«µÊÙh®³Á ¾ Â³Â¼½ZÙh· ¾ ²×Ö«¸5·t²n´ ± ·#éÊµJ¶ ¾ ÂJ»áµÊÂ¿Ã:¶tµÊÁ�´ ¾ ¶)´
¾ ¸5· ¾ ðJ�
9nô �Zó ê °�± ·#·,Â³·t¶t´5¸5µJÃ«·,² ¾ ¸5·Hæ«Â ¾ ¶,·tÃ:µÊÁk´ ± ·H²5Ö«Ør�×·,¶t´�7ü²ÔÁ�·,¶&è ¾ ´­´ ± ·HÂ³·)éÊ·,ÂJµG»%´ ± ·£´ ± ½J¸5µÊ®¿Ã
¶ ¾ ¸×´5®³Â ¾ ÝÊ·Gê °�± ·:�
9nô � ®³²ãÙh· ¾ ²5Ö«¸×·,ÃsØ�½�µGØ«²5·t¸×éJ®³Á«ÝT´ ± ·:é ¾ ¸×® ¾ ´5®³µÊÁ|®³Á�·tÂ³·t¶t´º¸×®³¶ ¾ Ân®¿Ù�æ�·,Ã ¾ Á«¶,·
µ éG·,¸e´º®³Ùh·Gê�û¡µ â ·)éÊ·t¸,Þ=���0�¥Ã«µJ·,²eÁ«µG´h²5·tÁ«²5·j´ ± ·|·)éÊ·tÁÕ´5²uÃ«Ö�¸5®³Á�Ý�´ ± ·jµÊæ�·,Á�æ ±C¾ ²×·pµG»�´ ± ·
ÝGÂ³µG´×´º®³² / D?ï�0Lê

°�± ·��_Â¿µG´5´ ¾ Â��ÔÂ³·t¶t´º¸×µÊÙ ¾ ÝÊÁ«·)´º®³¶:ßp®¿¶,¸5µGæ�µ â ·,¸ õ ·,Á«²×µÊ¸.ðz�0�Hß õ«ó ®³² ¾ Ã«·)é%®¿¶,·xØ ¾ ²5·tÃ�Ö«æ�µÊÁ
´5¸ ¾ Á�²5Ùh®¿´5´5®³Á«Ýw�ÔÂ³·t¶t´5¸5µÕß ¾ ÝÊÁ«·t´5®³¶ãðz�Hß ó­â¦¾ éÊ·t²Ô®³Á�´ºµÀ´ ± ·#ÝÊÂ³µÜ´5´ ¾ Â�¸5·,ÝG®³µÊÁ / DGF�0Lê � ²×Ù ¾ Â¿Â ¾ Á�´º·,Á�Á ¾
®¿²Èæ«Â ¾ ¶,·,Ã_µÊÁkµÊ¸ÈÁ«· ¾ ¸ ´ ± ·£´ ± ¸5µ ¾ ´ ¾ ´È´ ± ·HÂ¿·téG·,Â�µG»J´ ± ·£ÝÊÂ¿µG´5´5®³²tê °�± ®³² ¾ Á�´º·tÁ«Á ¾ ´º¸ ¾ Á«²5Ùh®¿´5² ¾ _%ê ï\´5µ
_JêjF��_ûC�¡Â³µ â æ�µ â ·t¸=�Hß â\¾ éÊ·Üê °�± ·Z¸5·?,C·,¶)´º·,Ã6²×®³ÝÊÁ ¾ Â�Ã�·,æ�·,Á«Ã«²¦µÊÁu´ ± ·ã´º®¿²5²5Ö�·ãÙhµÆéG·,Ùh·,Á�´�®¿Á
´ ± ·�²5æ�·,·,¶ ± æ«¸×µ%Ã�Ö«¶t´5®³µÊÁ ¾ Á ¾ ´5µÊÙ:½GÞJ²×Ö«¶ ±j¾ ²H´ ± ·À´º¸ ¾ ¶ ± · ¾ Â â¦¾ Â³Â1Þ�´ ± ·ÀéÊµJ¶ ¾ Â�»áµÊÂ¿Ã«²,ÞÕµÊ¸£´ ± ·�éÊµJ¶ ¾ Â
´5¸ ¾ ¶)´ â\¾ Â¿ÂLê °�± ·!�0�Hß õ ²5·tÁ«²5µG¸n®¿² ¾ Ø«Â³·à´5µ¡Ã«·)´º·t¶t´­´ ± ·Ô´º¸ ¾ Á«²×®¿´º®¿µÊÁ_Ø�µGÖ«Á«Ã ¾ ¸×®³·t²­Ø�·t´ â ·,·tÁ:éÊµG®³¶,·tÃ
¾ Á«ÃsÖ«Á�éÊµÊ®¿¶,·tÃ�µG¸ãÁ«µ6²×æ�·t·,¶ ± ê_Ûý´
Ùh· ¾ ²×Ö«¸5·t²�	ÕÖ ¾ ²5® ì3æ�·,¸×®³µJÃ«®³¶_²5®¿ÝÊÁ ¾ Â¿²ãÃ«Ö�¸5®³Á�Ýu´ ± ·:æ«¸5µJÃ«Ö«¶)´º®³µGÁ
µÜ»néGµ â ·,Â¿²,Þ�Á ¾ ² ¾ Â³² ¾ Á«Ã|éGµÊ®³¶t·,Ã|²×´5µÊæ«²:ð Ã«Ö«¸×®³Á«Ý.¶tÂ³µÊ²×Ö«¸5·_æ ±«¾ ²5· ó ê

°�± · ° Ö«Á«·tÃ �ÔÂ³·t¶t´º¸×µÊÙ ¾ ÝÊÁ«·)´º®³¶���·t²5µÊÁ ¾ ´ºµÊ¸¡ô¦µÊÂ¿Â ¾ ¸Zð ° �w�Hô ó ²×·,Á«²×µÊ¸�®³²�Ã«·t²5®³ÝGÁ«·,Ã6´ºµeÙh· ¾ ì
²×Ö«¸5·ãÝÊÂ³µG´×´ ¾ Â ¾ ¶)´º®¼é%®¼´3½hÂ³®³èÜ·�´ ± ·����0� ¾ Á�Ãu´ ± ·��0�Hß õ ²×·,Á«²×µÊ¸5²têHÛ3Á6Ùh· ¾ ²5Ö«¸×·,²\¶ ±C¾ Á«ÝÊ·,²\´5µ:´ ± ·
¸×·,Â ¾ ´º®¼éÊ·¦æ�·,¸×Ù�®¼´5´5®¿éJ®¿´3½_µG»C´ ± ·\Â ¾ ¸×½JÁ%þ ¾ ² ¾ æ«¸×µ?þ%½E»áµÊ¸ÓÙh· ¾ ²5Ö«¸×®³Á«ÝZÙhµ éÊ·tÙ�·tÁÕ´£µÜ»C´ ± ·\ÝGÂ³µG´×´º®³²¦ð ¾ ²

Deg



â ·,Â¿Â ¾ ²
Ùhµ éÊ·tÙ�·tÁÕ´_µÜ»H´5®³²×²5Ö«·.®¿Á�´ ± ·.²×Ö«Ø«ÝÊÂ¿µG´5´ ¾ Â ¾ Á«Ãs²5Ö«æ�¸ ¾ ÝÊÂ¿µG´5´ ¾ Â­²×½J²×´5·,Ùh² ó ê °�± ·.¸5·tÂ ¾ ´5®¿éÊ·
æ�·,¸×Ù�®¼´5´5®¿éJ®¿´3½u®³²�Ù�· ¾ ²5Ö«¸×·,ÃsØ�½|æ«Â ¾ ¶,®³Á�Ý�¶ ¾ æ ¾ ¶t®¿´ºµG¸5²ãµGÁ ¾ ¶tµÊÂ³Â ¾ ¸ â µG¸5Á ¾ ¸×µÊÖ«Á«Ãp´ ± ·E²5æ�· ¾ èÜ·,¸�7 ²
Á�·,¶&è�Þ â ®¿´ ± µÊÖ�´ÀÙ ¾ èÕ®³Á«Ý.¶tµÊÁ�´ ¾ ¶)´¡´5µe´ ± ·_²5èÕ®³Á / ï�Þ�DL_
01ê

°�± ·Zå ± ½J²5®¿µÊÂ³µGÝÊ®³¶ ¾ ÂCÙ�®¿¶,¸×µÊæ ± µÊÁ�·xð åàìýÙ�®¿¶ ó ®³²£´3½Jæ«®³¶ ¾ Â³Â¼½eæ«Â ¾ ¶,·,Ã�®³Áh´ ± ·ã´ ± ¸5µ ¾ ´ ¾ ¸5· ¾ Ø�·tÂ³µ â
´ ± ·
ÝÊÂ¿µG´5´5®³²,ênÛý´�®³²¦¶,µÊÙhæ�µG²5·,Ã6µÜ» ¾ ÝG·,Â¼ì ç Â³Â¿·,Ã�¶ ±C¾ ÙxØ�·,¸ ¾ Á�Ã6æ«®³·>�,µÜìý·,Â³·t¶t´5¸5®³¶¡²5·tÁ«²5µÊ¸ÀØ�· ± ®¿Á«ÃT´ ± ·
¶ ±«¾ ÙxØ�·,¸,ê °�± ·�²×·,Á«²×µÊ¸_¶,µÊÁ�éÊ·t¸×´5²E´ ± ·xé%®¿Ø«¸ ¾ ´º®³µGÁ«²
æ�·t¸5Ùh· ¾ ´5®³Á«ÝT´ ± ·e¶ ±C¾ ÙxØ�·,¸
®¿Á�´ºµj·,Â¿·,¶t´5¸5®¿¶ ¾ Â
²×®³ÝÊÁ ¾ Â³²têC@ ± ·tÁ�æ�Â ¾ ¶t·,Ã�Ø�·,Â¿µ â ´ ± ·xÂ ¾ ¸×½JÁ%þ�Þ�®¼´ZÙh· ¾ ²×Ö«¸5·t²ã´ ± ·EéÊµJ¶ ¾ Â­»áµÊÂ³Ã�éJ®¿Ø«¸ ¾ ´5®³µÊÁ�²,êC@ ± ·,Á
²¹´º¸ ¾ æ«æ�·,Ã�´5µ ¾ » ¾ ¶,® ¾ ÂCÂ³µJ¶ ¾ ´º®³µGÁ|ðá»áµÊ¸×· ± · ¾ Ã ó ®¿´HÝÊ®¿éG·,²H®³Á�»áµG¸5Ù ¾ ´º®¿µÊÁ ¾ Ø�µÊÖ�´£´ ± ·ÀéÊµJ¶ ¾ Â�´5¸ ¾ ¶)´¦²×Ö«¶ ±
¾ ²#´ ± ·ZÁ«µÊ®¿²5·ã¶tµÊÙhæ�µÊÁ�·,Á�´\µG»�Ö�ÁÕéGµÊ®³¶t·,Ã6²×æ�·t·,¶ ± ÞCØ«Ö%´\´ ± · õ6� ��µG» ´ ± ·Z²5®¿ÝÊÁ ¾ Â�¸5·tÃ«Ö«¶t·,² / D ï�01êàÛ3Á
¶tµÊÁ�´º¸ ¾ ²×´,Þ«´ ± ·
´ ± ¸5µ ¾ ´ÀÙh®³¶t¸5µÊæ ± µÊÁ«·
ÝÊ®¼éÊ·t²�²5®³ÝGÁ«® ç ¶ ¾ Á�´�éÊµJ¶ ¾ Â ´5¸ ¾ ¶)´À®³Á�»áµG¸5Ù ¾ ´º®¿µÊÁ âÀ± ·tÁpæ«Â ¾ ¶,·tÃ
¾ ´�´ ± ·_Â³·)éÊ·tÂÈµG»n´ ± ·
´ ± ¸×µ ¾ ´,Þ ¾ ²�Ã«®³²×¶,Ö«²×²5·tÃ�®³Á|ô ±C¾ æ�´º·t¸-DÊê

°�± ·�Ø�µGÁ«·)ìý¶,µÊÁ«Ã�Ö«¶t´5®³µÊÁ�Ù�®¿¶,¸5µGæ ± µÊÁ«·e®¿² ¾ ²5·,Á�²5µÊ¸:´ ±C¾ ´k´ºµÊÖ�¶ ± ·,²k´ ± ·�²5®³Ã�·�µG» ¾ æ�·,¸5²×µÊÁ�7 ²
» ¾ ¶,·TÃ«®¿¸5·t¶t´ºÂ¼½�®³Á�»á¸×µÊÁ�´xµG»À´ ± ·T· ¾ ¸tê�Ûý´.¸×·,¶,·t®¿éG·,².éJ®³Ø«¸ ¾ ´º®¿µÊÁ«²_´ ±C¾ ´ ¾ ¸5·�¶,µÊÁ«Ã�Ö«¶t´5·,ÃO»á¸5µÊÙ ´ ± ·
¸×· ¾ ¸ãµG»£´ ± ·:éGµ%¶ ¾ ÂÓ´5¸ ¾ ¶)´Z´ ± ¸×µÊÖ«Ý ± ´ ± ·:,C·t² ±�¾ Á«Ã�Ø�µÊÁ«·xµG»£´ ± ·:» ¾ ¶t· âÀ± ·,Á ¾ æ�·,¸5²×µÊÁ�²5æ�· ¾ èÕ²tê
úÈ®¿èG·:´ ± ·.åÓì3Ùh®³¶ÜÞ�´ ± ·.Ø�µÊÁ�·)ì3¶tµÊÁ«Ã«Ö�¶t´º®¿µÊÁ�Ùh®³¶t¸5µÊæ ± µÊÁ«·x¶tµÊÙ�æ�¸5®³²×·,² ¾ æ«®³·>�,µÜìý·,Â³·t¶t´5¸5®³¶EÙ ¾ ´º·,¸×® ¾ Â1ê
@ ± ·,Áxæ«Â ¾ ¶,·tÃ ¾ ´­´ ± ·#²5èÕÖ«Â¿Â%Â¿µ%¶ ¾ ´º®¿µÊÁ Þ?´ ± ·¦Ø�µÊÁ«·)ìý¶,µÊÁ�Ã«Ö«¶t´5®³µÊÁ:Ù�®¿¶,¸5µGæ ± µÊÁ«·£®¿²­»áµÊÖ�Á«Ã:´ºµ¡æ«¸5µ éJ®³Ã�·
²¹´º¸×µÊÁ«Ý
éÊµÊ®¿¶,®¿Á«Ý«Þ ¾ ² â ·,Â¿Â ¾ ²£²5®³ÝGÁ«® ç ¶ ¾ Á�´àéÊµJ¶ ¾ Â«´º¸ ¾ ¶t´£®³Á%»áµÊ¸5Ù ¾ ´º®¿µÊÁ:®¿Á.´ ± ·ÀÂ³µ â »á¸5·>	JÖ�·,Á«¶)½e¸ ¾ Á«ÝG·
ðáÂ³·t²5²�´ ±C¾ ÁpïeèJûC� ó / DLBeÀ;DLa
01ê

°�± ·_²×®³Â³®¿¶,µÊÁ � µÊÁ%ì � Ö«Ã«®¿Ø«Â³·
ßpÖ«¸5Ù:Ö«¸Eð �C� ß ó Ù�®¿¶,¸×µÊæ ± µÊÁ�·
®³² ¾ ²5·tÁ«²5µÊ¸À´ ±«¾ ´À®³² ¾ ´×´ ¾ ¶ ± ·tÃ
Ø�· ± ®³Á«Ãe´ ± ·À²×æ�· ¾ èG·t¸�7 ²¦· ¾ ¸ / Def�01êÓÛý´H®³² ¾ Ø�Â³·�´ºµ_¶ ¾ æ�´ºÖ«¸×·¡²×æ�·t·,¶ ±uâÀ± ®³¶ ± ®¿²ÔÖ�´5´5·,¸×·,Ã�éG·,¸¹½P	ÕÖ«®¿·t´5Â¿½
ðáÁ«µÊÁ%ì ¾ Ö«Ã«®¿Ø«Â³·¡ÙxÖ«¸×ÙxÖ«¸ ó Þ�´ ± ¸5µÊÖ«Ý ± ´ ± ·_Ø�µ%Ã�½�´º®¿²5²5Ö�·GêÔÛý´À®³²�Ö�²5·,Ã|®³Á6²×®¿´5Ö ¾ ´º®¿µÊÁ«² âÀ± ·,Á|æ«¸5®¼é ¾ ¶t½
®¿Áj¶,µÊÙhÙxÖ«Á«®¿¶ ¾ ´5®³µÊÁu®³²�æ«¸×·t»á·,¸ ¾ Ø«Â¿·Gê
� æ«æ«¸5µ ¾ ¶ ± ·,²E´ºµ�æ�¸5µJ¶,·,²×²:´ ± ·u²5®¿ÝÊÁ ¾ Â¿²
»á¸5µÊÙ�´ ± · ¾ Ø�µ éÊ·TÙh·,Á�´5®³µÊÁ«·tÃ�²×·,Á«²×µÊ¸5²:»áµG¸ké ¾ ¸×®³µÊÖ«²

_Gî



²×æ�·t·,¶ ±�¾ æ«æ«Â¿®³¶ ¾ ´º®³µGÁ«² ¾ ¸×·
Ã«®³²×¶,Ö«²×²5·,Ã�®³Á6´ ± ·
»áµÊÂ¿Â³µ â ®³Á�Ý:²5·t¶t´5®³µÊÁ«²tê
� Ú¿� Ú¿� [TÒ­ÒnÄÆÅ�ÐCÇAÏ­ÉJË.Ñ Å�Ë,ÒÔÉÕÉJÇAÏ<ÉJÍ­Ï­Ð«ÍnÇÊÉ�R�ÉJÍ�Ñ�XnË,Ì1Í�Î RãXZOáÑÆÌáÒ)O ÉjË,ÉJÍ­Ë,Å�ÄAË

Û3Á / D ï�01Þ ¾ Á ¾ æ«æ«¸5µ ¾ ¶ ± ´5µE·tÁ ±C¾ Á�¶,·À´ ± ·ÀÃ«·tÝÊ¸ ¾ Ã�·,Ã ¾ ¶,µÊÖ«²¹´º®¿¶�²×æ�·t·,¶ ± Ö«²5·tÃ�´ ± ¸5·,· ¾ Â¼´º·,¸×Á ¾ ´5·�²5·,ÁJì
²×µÊ¸5²tÞ�´ ± ·��E�Hß õ ÞCåÓìýÙ�®¿¶ ¾ Á«Ãv���0�eÞ ¾ Â³µÊÁ�Ý â ®¿´ ±j¾ Á ¾ ¶,µÊÖ«²¹´º®¿¶Z²5·tÁ«²5µÊ¸Eð � ß ó ê °�± · ¾ Â¿´5·,¸×Á ¾ ´º·
²×·,Á«²×µÊ¸5² â ·,¸×·jÖ«²5·tÃ ¾ ¶,¶,µG¸5Ã«®¿Á«Ý�´ºµp´ ± ·t®³¸x¶ ¾ æ ¾ ¶t®¿´3½�´ºµ�¸×·,æ«¸×·,²5·tÁ�´�²×æ�·t¶,® ç ¶6¶ ±C¾ ¸ ¾ ¶t´5·,¸5®¿²×´5®³¶,²:µG»
²×æ�·t·,¶ ± ®³Á�Ã«® � ·,¸×·,Á�´:»á¸×·�	ÕÖ«·,Á�¶t½OØ ¾ Á«Ã«²,ê õ æ�·t·,¶ ±�¾ ¶)´º®¿éJ®¼´3½�Ã�·t´º·t¶t´5®³µÊÁ â¦¾ ².æ�·,¸¹»áµÊ¸5Ùh·,Ã�Ö�²5®³Á�Ý
´ ± ·��0�Hß õ ²×·,Á«²×µÊ¸E´5µ�Ã«·)´º·t¶t´:´ ± ·�éGµÊ®³¶t·,Ã�²5æ�·,·,¶ ± ¶tµÊÙhæ�µÊÁ�·,Á�´º²tê � åÓì3Ùh®³¶pð æ�Â ¾ ¶t·,Ã�µGÁ�´ ± ·
»áµG¸5· ± · ¾ Ã óÈâ\¾ ²Ó´ ± ·tÁxÖ«²×·,Ãx´ºµ¡Ã«·t´5·,¶)´à´ ± ·¦Ö«Á�éÊµÊ®¿¶,·,Ã:²5æ�·,·,¶ ± ê °�± ·\·,Á ±C¾ Á«¶t·,Ùh·,Á�´ â¦¾ ² ¾ ¶ ± ®¿·téG·,Ã
Ø�½�·,²×´5®³Ù ¾ ´º®¿Á«Ýu´ ± ·xÙ ¾ ÝÊÁ«®¼´ºÖ«Ã«· ¾ Á«Ãsæ ±C¾ ²5·e¶,µÊÙhæ�µÊÁ«·,Á�´5²
µG»£´ ± ·x² ± µÊ¸¹´×ìý´5®³Ùh·:9CµÊÖ«¸×®³·t¸ã´º¸ ¾ Á«²¹ì
»áµG¸5ÙmµÜ»�´ ± · ¾ ¶,µGÖ«²×´5®³¶ ¾ Á«Ã ¾ Â¼´º·t¸5Á ¾ ´5·6²5æ�·,·t¶ ± ²5®¿ÝÊÁ ¾ Â¿²,ê�Û3Ù�æ«¸×µ éÊ·,Ùh·,Á�´h®³Á�´ ± · 	ÕÖ ¾ Â³®¼´3½ ¾ Á«Ã
®¿Á�´º·,Â¿Â³®¿ÝÊ®³Ø«®¿Â³® ´3½TµG»H´ ± · ¾ ¶,µÊÖ�²×´º®¿¶.²5æ�·,·t¶ ±�â¦¾ ²E¸×·,æ�µÊ¸×´5·,Ãs»á¸5µGÙ ®³Á%»áµÊ¸5Ù ¾ Â­Â³®³²¹´º·tÁ«®³Á«ÝG²,êxû�µ â ·)éÊ·,¸tÞ
´ ± ·ÀÖ«²5·¡µG»�Ù�µÊ¸×·�´ ±C¾ ÁhµÊÁ«·À²×·,Á«²×µÊ¸ ¾ ´£´ ± ·�´ ± ¸×µ ¾ ´H¸5·tÝÊ®³µÊÁeÙ ¾ ½.Á«µG´HØ�·¡²×Ö«®¿´ ¾ Ø«Â³·\»áµG¸Ô²5®¿´5Ö ¾ ´5®³µÊÁ«²
âÀ± ·,¸5·k¶,µGÁÕéG·,Á«®¿·,Á«¶t·EµÜ»Ó´ ± ·kÖ�²5·,¸À®¿²�µG»Óæ�¸5®³Ù ¾ ¸¹½u®¿Ù�æ�µÊ¸×´ ¾ Á«¶t·Gê

Û3Á / DLB%ÞeDeg
0LÞà´ ± ·TØ�µÊÁ«·)ìý¶,µÊÁ�Ã«Ö«¶t´5®³µÊÁOÙh®³¶t¸5µÊæ ± µÊÁ«· â\¾ ².¶tµÊÙxØ«®¿Á«·,Ã â ®¼´ ± ´ ± ·TÁ«µÊ¸×Ù ¾ Â#Ùh®¼ì
¶t¸5µÊæ ± µÊÁ«·ã»áµG¸¦Ã«·)´º·,¶)´º®¿µÊÁ ¾ Á«ÃT·tÁ ±C¾ Á�¶,·,Ùh·,Á�´ÀµG»È´ ± ·ã´ ¾ ¸5ÝÊ·)´\²×æ�· ¾ èG·t¸�7 ²�²×æ�·t·,¶ ± »á¸5µGÙ ¾ Á«µÊ¸5Ù ¾ Â
Ùh®³¶t¸5µÊæ ± µÊÁ«·
²×®³ÝÊÁ ¾ ÂÈ®³Á6´ ± ·kæ«¸×·,²5·tÁ«¶,·EµG»àØ ¾ ¶&èÕÝÊ¸5µÊÖ�Á«Ã�²5æ�·,·t¶ ± ê õ æ�·,·t¶ ± Ã«·)´º·,¶)´º®¿µÊÁ â¦¾ ²�Ø ¾ ²×·,Ã
µGÁ ¾�± ®³²¹´ºµÊÝÊ¸ ¾ Ù{µG»ã´ ± ·|·,Á«·t¸5ÝG½�®¿Á�´ ± ·pØ�µÊÁ«·p¶ ±C¾ Á«Á�·,ÂLê °�± ·�·tÁ ±C¾ Á«¶t·,Ùh·,Á�´6µG»¡´ ± ·|Á«µÊ®¿²×½
²×æ�·t·,¶ ± ®¿Á�éÊµÊÂ¼éÊ·,ÃQÂ³· ¾ ¸5Á«®¿Á«Ýs´ ± ·|²5æ�· ¾ èÜ·,¸Iì3Ã«·tæ�·tÁ«Ã«·,Á�´jÙ ¾ æ«æ«®¿Á«Ýs»á¸5µÊÙq´ ± ·pØ�µÊÁ�·p²×·,Á«²×µÊ¸�²×®³ÝÜì
Á ¾ Â ´ºµh´ ± ·k¶,Â¿· ¾ Á�ðá´ ¾ ¸5ÝÊ·)´ ó ²5æ�·,·t¶ ± Ö«²5®¿Á«Ýe´ ± · õ åÔÛ¹ô�� ¾ Â³ÝÊµG¸5®¿´ ± Ù / _Gî�0�Ø ¾ ²5·tÃ�µÊÁ ¾ æ«®¿·,¶,· â ®³²×·
Â¿®³Á«· ¾ ¸¦¸×·,æ«¸×·,²×·,Á�´ ¾ ´5®³µÊÁ / a
01ê °�± ·,Á Þ«´ ± ·
Ø�µÊÁ«·Z²×·,Á«²×µÊ¸À²5®³ÝGÁ ¾ Â ¾ Á«ÃT´ ± ·
Á�µÊ®³²¹½T²5®¿ÝÊÁ ¾ Â â ·t¸5·
¶tµÊÙeì
Ø�®³Á«·tÃQ´ºµO·t²×´º®¿Ù ¾ ´º·p´ ± ·�¶tÂ³· ¾ Á�²5æ�·,·t¶ ± Ö«²×®³Á«Ý�´ ± ·y@<®¿·,Á«·t¸ ç Â¼´º·,¸h´º·t¶ ± Á«®h	ÕÖ«·Üê;Û3Á / D í
0LÞ�´ ± ·
¶tÂ³· ¾ Á � ß ²×æ�·t·,¶ ± ®³²£·t²×´º®¿Ù ¾ ´º·,Ãe»á¸5µGÙ�´ ± ·�¶,µGÙxØ«®³Á�·,ÃhÁ«µÊ®³²¹½e²5æ�·,·t¶ ± ®³Áe´ ± ·�Á«µÊ¸×Ù ¾ Â ¾ Á«Ã�Ø�µÊÁ�·

_ND



²×·,Á«²×µÊ¸5²�Ö«²5®¿Á«Ý�·)þ%æ�·t¶t´ ¾ ´º®¿µÊÁ�Ù ¾ þ%®³Ùh®h� ¾ ´º®¿µÊÁ ð��Hß óh¾ Â³ÝÊµÊ¸×®¿´ ± Ùpê ° µ ¾ éÊµÊ®¿Ã�´ ± ·pæ�¸5®³µG¸x´º¸ ¾ ®³Á%ì
®¿Á«Ý�µÜ» ¾ ²5æ�· ¾ èG·,¸Iì3Ã«·tæ�·tÁ«Ã«·tÁÕ´hÙhµ%Ã�·,ÂLÞ ¾ Á ¾ Â³ÝÊµÊ¸×®¿´ ± Ù�¶ ¾ Â³Â³·tÃ�Ã«®¿¸5·t¶t´ ç Â¿´5·,¸5®¿Á«Ý â¦¾ ²xæ�¸5µÊæ�µÊ²5·tÃ
®¿Á / _ND�01ê °�± ·6¶,Â³· ¾ ÁO²5æ�·,·t¶ ±�â¦¾ ².·t²×´º®¿Ù ¾ ´º·,ÃOØ�½�Â³· ¾ ¸5Á«®¿Á«Ýp´ ± ·T´º¸ ¾ Á«²×»á·t¸:»áÖ«Á«¶)´º®¿µÊÁ�»á¸5µÊÙ ´ ± ·
¶tÂ³µÊ²×·)ìL´ ¾ Â¿èJ®¿Á«Ýx¶ ±C¾ Á«Á«·,Â�´ºµ.´ ± ·_Ø�µÊÁ�·)ì3¶ ±«¾ Á«Á«·tÂ�»á¸×µÊÙv´ ± ·_ÝÊ®¿éG·,Á|Ö�´5´5·,¸ ¾ Á«¶,·kÖ«²5®¿Á«Ý ¾ Ù ¾ þ%®³Ù:Ö«Ù
Â¿®³èÜ·,Â³® ± µJµ%Ãh»á¸ ¾ Ùh· â µÊ¸5è�ê

°�± ·sØ�µÊÁ«·�²5·,Á�²5µÊ¸T²×®³ÝÊÁ ¾ Âã®¿²uÃ«®¿²×´ºµG¸×´º·tÃ�Ã«Ö«·�´5µ�´º·t·t´ ± ¶tÂ ¾ ¶&èÕ®¿Á«Ý<ð Ö�Á«¶,µÊÁ�²5¶,®¿µÊÖ«²6¶tµÊÁ�´ ¾ ¶)´
µÜ»ZÖ«æ«æ�·,¸ ¾ Á«Ã�Â³µ â ·,¸
� ¾?â¡óe¾ Á«ÃQÁ«µG®³²5·jÂ¿· ¾ è ¾ ÝÊ· / _�_
01ê °�± ·|´5·,·t´ ± ¶,Â ¾ ¶&è ¾ Á�ÃQÁ«µÊ®¿²5·ÿì3Â³· ¾ è ¾ ÝÊ·
â ®¿Â³ÂÔÃ«®¿²×´5µÊ¸×´k´ ± ·�Ù ¾ æ«æ«®³Á�Ý|»áÖ«Á�¶t´º®¿µÊÁ�Ø�·)´ â ·t·,ÁO´ ± · ¾ ®³¸ ¾ Á�Ã�Ø�µGÁ«·�¶ ±«¾ Á«Á«·tÂ³²,ÞÓ¸5·,²×Ö«Â¿´5®³Á«Ýp®³Á ¾
Á�·,Ý ¾ ´5®¿éG·ã· � ·,¶)´\µÊÁ�´ ± ·¡·,Á ±C¾ Á«¶,·tÙ�·tÁÕ´,ê °�± ·,²×·
Ã«®³²¹´ºµÊ¸¹´º®¿µÊÁ«² â ·t¸5·Z¸×·,Ùhµ éÊ·,Ã6Ø�½hÙ ¾ èÕ®³Á«ÝkÖ«²5·ãµG»
´ ± ·¦»áµÊ¸×Ù ¾ ÁÕ´n´º¸ ¾ �×·,¶)´ºµÊ¸×®³·,² âÀ± ®³¶ ±xâ ·,¸5·À·t²×´º®¿Ù ¾ ´º·,ÃE»á¸5µÊÙ;´ ± ·\ú�®¿Á«· ¾ ¸ÔåÔ¸5·,Ã�®³¶t´5®³µÊÁ6ð1ú�å ó ¶,·tæ«²×´5¸ ¾
Ö�²5®³Á�Ý�´ ± · ¾ Ã ¾ æ�´º®¼éÊ·-� ¾ Â³Ù ¾ Á ç Â¿´5·,¸5®¿Á«Ý ¾ Â³ÝÊµG¸5®¿´ ± Ù / _Gï�01ê °�± ·x²×æ�·t·,¶ ±�â¦¾ ²¡´ ± ·,Á�²×½JÁ�´ ± ·t²5®h�t·,Ã
Ö�²5®³Á�Ýj´ ± ·eú�åù¶t·,æ«²¹´º¸ ¾ ÝÊ·tÁ«·,¸ ¾ ´º·tÃ�Ö«²×®³Á«Ý6´ ± ·.·,²¹´º®³Ù ¾ ´5·,Ãs»áµÊ¸5Ù ¾ Á�´
®¿Á�»áµÊ¸5Ù ¾ ´5®³µÊÁ ê °�± ·e¶tÂ³· ¾ Á
¶tÂ³µÊ²×·)ìL´ ¾ Â¿èJ®¿Á«Ý\²×æ�·t·,¶ ±Eâ¦¾ ²�´ ± ·tÁE·t²×´5®³Ù ¾ ´º·tÃ_»á¸×µÊÙ ¾ ¶tµÊÙxØ«®¿Á«·,Ã_Á«µÊ®¿²×½
¶tÂ³µÊ²×·)ìL´ ¾ Â¿èJ®¿Á«Ý\²×æ�·t·,¶ ±x¾ Á«Ã
´ ± ·h²×½JÁ�´ ± ·t²5®h�t·,ÃPØ�µÊÁ«·h²5·,Á�²5µÊ¸E²5æ�·,·,¶ ± Ö�²5®³Á�Ý|´ ± ·uÙ ¾ þ%®³ÙxÖ�Ù Â³®¿èG·tÂ³® ± µ%µJÃ�ðLß�ú ó »á¸ ¾ Ùh· â µÊ¸×è�ê
� Á6®³Ùhæ«¸5µ éG·,Ùh·,Á�´\µ éÊ·t¸\´ ± ®¿²\Ùh·t´ ± µ%ÃT®¿ÁT·,²¹´º®¿Ù ¾ ´5®³Á«Ý_´ ± ·Z¶,Â¿· ¾ Á6²×æ�·t·,¶ ±jâ\¾ ²¦¶,Â ¾ ®³Ùh·,ÃuÖ�²5®³Á�Ý ¾
ÝG¸ ¾ æ ± ®³¶ ¾ Â�Ùhµ%Ã�·,Â�Ø ¾ ²5·tÃ ¾ æ�æ«¸5µ ¾ ¶ ± ®¿Á / _�F&01ê °�± · ¾ æ«æ«¸×µ ¾ ¶ ± Ö«²5·tÃ ¾ ´ â µÜìý²×´ ¾ ´º·_²5æ�·,·t¶ ± ÙhµJÃ«·,Â
¾ Á«Ã ¾ Á�·,²¹´º®³Ù ¾ ´5·,Ã�Á«µÊ®³²×·�ÙhµJÃ«·,Â�ðáØ ¾ ²5·tÃ�µÊÁ�´ ± ·h²5æ�·,·t¶ ± Ã«·t´5·,¶t´5®³µÊÁ ó Ö«²×®³Á«Ý|´ ± ·h¶,µG¸5¸5·tÂ ¾ ´5®³µÊÁ
Ø�·t´ â ·,·tÁ�Ø�µÊÁ«· ¾ Á«Ã|¶,Â¿µÊ²5·ÿìý´ ¾ Â³èÕ®³Á�Ýx¶ ±C¾ Á«Á�·,Â³²tê

°�± ·#�E�Hß õ ²5·tÁ«²5µG¸ â\¾ ²6¶tµÊÙxØ«®¿Á«·,Ã â ®¿´ ± ´ ± ·�Á«µG¸5Ù ¾ Â¡Ùh®³¶t¸5µÊæ ± µÊÁ«·|´ºµO²5Ö�æ«æ«¸5·t²5²6´ ± ·
Ø ¾ ¶&èÕÝÊ¸5µÊÖ�Á«ÃsÁ«µÊ®¿²5·_»á¸5µÊÙ©´ ± ·xÁ«µÊ¸×Ù ¾ ÂÈÙ�®¿¶,¸5µGæ ± µÊÁ«·k²5æ�·,·t¶ ± ²5®³ÝGÁ ¾ Â�®³Á / D�F&0Lê °�± ·:�0�Hß õ ²×®³ÝÜì
Á ¾ ÂC·,Á«·t¸5ÝG½ â¦¾ ²HÖ«²5·tÃ�´ºµkµÊØ�´ ¾ ®³Á ¾ ¸5·,Â¿® ¾ Ø�Â³·\Ùh· ¾ ²×Ö«¸5·�µG»�´ ± ·�éÊµG®³¶,·tÃu²×æ�·t·,¶ ± Ø�µÊÖ«Á«Ã ¾ ¸5®¿·,²,ê °�± ·
Ö�ÁÕéGµÊ®³¶t·,Ã�²5æ�·,·,¶ ± ²5·,ÝGÙ�·tÁÕ´5² â ·,¸×·u·t²×´º®¿Ù ¾ ´º·,Ã�Ö«²×®³Á«Ýj´ ± ·h²¹´ ¾ ´5®³²¹´º®³¶t²_µG»#´ ± ·hÖ«²5·t¸�7 ²EÂ ¾ Á«ÝÊÖ ¾ ÝÊ·Gê
°�± ·�Á�µÊ®³²×·�®³Á.´ ± ·À¸×·,Ù ¾ ®³Á«®¿Á«ÝZÁ«µGÁ%ì3²×æ�·t·,¶ ± ²×·,ÝÊÙh·,Á�´5²#µG»�´ ± · ¾ ¶,µÊÖ�²×´º®¿¶À²5æ�·,·,¶ ±hâ\¾ ²H²×Ö«æ«æ«¸×·,²×²5·,Ã
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Ö�²5®³Á�Ý:´ ± ·C@<®³·,Á�·,¸ ç Â¿´º·t¸,ÞJ´ ± ·E�
Â³µÜ´5´ ¾ Â�@<Û � Ã«µ â ®³Á�Ý|ðx�
@<Û �Zó£ç Â¿´º·t¸,Þ ¾ Á«Ãu´ ± ·E�
Â³µG´×´ ¾ Â�ô=*���ì
¸×·,Â ¾ ´º®¿µÊÁ�ðx�kô=*�� ó#ç Â¼´º·t¸,ê � ²5®¿Ù�®¿Â ¾ ¸ ¾ æ«æ�¸5µ ¾ ¶ ± Ö«²×®³Á«Ýe´ ± ·-�kô=*�� ¾ Â³ÝGµÊ¸5®¼´ ± Ù â¦¾ ²¡æ�¸5µÊæ�µÊ²5·tÃ
®¿Á / _�B;0Lê
� û ¾ ¸×Ù�µÊÁ�®³¶
ô¦µGÙxØ(9Ó®¿Â¿´º·t¸5®¿Á«Ýk´5·,¶ ± Á�®h	ÕÖ«·GÞ%´ ±C¾ ´¦Ö«²5·t²\´ ± ·��0�Hß õ ²×®³ÝÊÁ ¾ Â�´5µ.Ã«·t´5·,¶t´�û¡®³Ý ±

õ ®³ÝÊÁ ¾ Â¡å­µ â ·t¸�ð1û õ å ó Â³µJ¶ ¾ ´º®³µGÁ«²e®³Á�´ ± ·péGµÊ®³¶t·,Ã�²×æ�·t·,¶ ± ²5æ�·,¶)´º¸×Ö«Ù ð â ®¿´ ± µÊÖ�´ ±C¾ ¸×Ù�µÊÁ�®³¶,®¼´3½
¾ ²5²5Ö�Ù�æ�´5®³µÊÁ�² ó�â\¾ ²nÖ«²×·,Ãk»áµÊ¸�·,Á ±C¾ Á«¶,®¿Á«Ý�´ ± ·£æ�·t¸5¶t·,æ�´5Ö ¾ Âr	ÕÖ ¾ Â³®¼´3½
µG»%´ ± ·£Ã«·tÝÊ¸ ¾ Ã�·,Ã � ßg²×æ�·t·,¶ ±
®¿Á
Á«µÊ®¿²×½Z¶tµÊÁ«Ã«®¼´º®¿µÊÁ«² / _Gí�01ê °�± ®³²È²×½J²¹´º·,Ù â¦¾ ²�Ö«²×·,Ãk®³ÁZ´ ¾ Á«Ã«·,Ù â ®¿´ ±_¾ ßp®¿Á«®³Ù:Ö«Ù ß|· ¾ Á õ 	ÕÖ ¾ ¸×·
�Ô¸×¸5µÊ¸ZðLß�ß õ � ó ·t²×´5®³Ù ¾ ´ºµÊ¸£»áµÊ¸HéÊµÊ®¿¶,·,Ã6²×æ�·t·,¶ ± Þ âÀ± ®³Â³·�µÊÁ«Â¼½e´ ± ·_ß�ß õ ��·t²×´5®³Ù ¾ ´ºµÊ¸ â¦¾ ²\Ö«²×·,Ã
»áµG¸ÔÖ«Á�éÊµÊ®¿¶,·,Ãu²5æ�·,·,¶ ± ®³Á / _�B%Þz_�a
01ê °�± ·�Á«µÊÁ%ì3û õ å�Â¿µ%¶ ¾ ´º®¿µÊÁ«² â ·,¸×·¡²×·téG·,¸5·tÂ¿½h²5Ö�æ«æ«¸5·t²5²×·,Ã Þ âÀ± ®³Â³·
´ ± ·6û õ å9Â¿µ%¶ ¾ ´º®¿µÊÁ«² â ·t¸5·j·,Á ±«¾ Á«¶,·tÃ â ®¿´ ± ´ ± ·jß�ß õ ��·,²¹´º®¿Ù ¾ ´5µÊ¸,ê °�± ·6Ö«Á�éÊµÊ®¿¶,·tÃ�²×æ�·t·,¶ ±
»á¸ ¾ Ùh·,² â ·,¸×·�Ù�®¿Â³Ã«Â¼½
²5Ö«æ�æ«¸5·t²5²5·tÃ�´5µ
èG·,·tæh´ ± ·\æ�·,¸×¶,·,æ%´ºÖ ¾ Â¿Â¿½E®³Ùhæ�µG¸×´ ¾ ÁÕ´n¶,Ö�·,²Ô®³Áx´ ± ·\Ö«Á�éGµÊ®³¶t·,Ã
²×æ�·t·,¶ ± ®³Á�´ ¾ ¶)´?ê

°�± ·��E�#ß õ�¾ Á«ÃuåÓì3Ùh®³¶�²5·tÁ«²5µG¸5² â ·,¸×·ãÖ«²×·,Ãu´5µE®¿Ù�æ�¸5µ éÊ·�´ ± ·¡®¿ÁÕ´5·,Â¿Â³®³ÝG®³Ø«®¿Â³®¿´3½ZµG» Á«µG®³²×½ � ß
²×æ�·t·,¶ ± ®¿Á�´ ± ·Z¶,µÊÁ�´5·)þJ´\µG» ¾ ²5æ�·,·t¶ ± ¶tµ%Ã�·,¸¦®¿ÁuÂ¿µ â<õ6� �<¶,µÊÁ�Ã«®¿´5®³µÊÁ«²£Ø�½�¶,µÊÙxØ�®³Á«®¿Á«Ýk´ â µ ¾ Â¿ÝÊµÜì
¸×®¿´ ± Ù�²tÞ%Á ¾ Ù�·tÂ¿½GÞ%æ�·,¸×¶,·,æ%´ºÖ ¾ Â¿Â¿½hÙhµG´º®¼é ¾ ´º·,ÃTô¦µÊÁ«²¹´ ¾ Á�´×ìÀì ð1ô3ì ó¦¾ Â³ÝGµÊ¸5®¼´ ± Ù ¾ Á«Ã ¾ Á6·,Á ±C¾ Á«¶t·,Ã
�kô=*�� ¾ Â³ÝGµÊ¸5®¼´ ± Ù|ê °�± ·:ô3ì ¾ Â³ÝÊµG¸5®¿´ ± Ù¤Ö«²5·tÃ ¾ æ�·t¸5¶,·tæ�´ºÖ ¾ Â³Â¼½6®³Á«²×æ«®³¸×·,Ãj´º·t¶ ± Á«®h	ÕÖ«·k»áµÊ¸À·,²¹´º®¼ì
Ù ¾ ´5®³µÊÁ.µG» ²5æ�·,·,¶ ± ¶,Ö«·t²,ê °�± ·�·,Á ±C¾ Á«¶,·tÙ�·tÁÕ´¦Ý ¾ ®¿Á«² â ·t¸5·ã¶tµÊÁ�´º¸×µÊÂ³Â¿·,ÃhÖ«²5®¿Á«Ý ¾ æ«²×½J¶ ± µ ¾ ¶,µÊÖ�²×´º®¿¶
Ù ¾ ²×èJ®¿Á«Ý�Ù�µJÃ«·,Â / _�f�01ê °�± ·�·tÁ ±C¾ Á�¶,·,Ã4�kô=*�� ¾ Â³ÝÊµG¸5®¿´ ± Ùm·ÿþJ´º¸ ¾ ¶t´º·tÃ�´ ± ·pÃ«·,²×®³¸×·,ÃQ²×æ�·t·,¶ ±
²×®³ÝÊÁ ¾ Ân´ ±C¾ ´_²×´ ¾ ´º®¿²×´5®³¶ ¾ Â³Â¿½j¶tµÊ¸5¸×·,Â ¾ ´º·tÃ â ®¼´ ± ´ ± ·eÝÊÂ³µG´×´ ¾ Â­·)þ%¶t®¿´ ¾ ´º®³µGÁs²5Ö«æ«æ�Â³®³·tÃ�ØÕ½p´ ± ·P�E�Hß õ
»á¸×µÊÙ ´ ± ·_Á«µÊ®¿²×½6Ùh®¼þJ´ºÖ�¸5·Gê

Û3Á�´ ± · ¾ Ø�µÆéG·�Ùh·,Á�´º®¿µÊÁ«·,Ã ¾ æ«æ«¸5µ ¾ ¶ ± ·,²tÞ¡´ ± · ¾ Â¼´º·,¸×Á ¾ ´5·�²5æ�·,·t¶ ± ²×·,Á«²×µÊ¸5² â ·,¸×·sÖ«²5·tÃ�´5µ
®¿Ù�æ�¸5µ éÊ·Z´ ± ·
æ�·t¸5¶t·,æ�´5Ö ¾ Â8	ÕÖ ¾ Â³®¼´3½uµÜ»n´ ± ·
Á«µÊ®¿²×½ � ß¯²×æ�·t·,¶ ± êHÛ3Áj´ ± ®¿²\´ ± ·t²5®³²tÞ«´ ± ·
æ�·,¸×¶,·tæ�´ºÖ ¾ Â
	ÕÖ ¾ Â³®¿´3½|µG»£´ ± · ° ß{²5æ�·,·t¶ ± ®¿²ã·,Á ±C¾ Á«¶t·,Ãs´ºµ6µÊØ%´ ¾ ®¿Á ¾ ²5æ�·,·t¶ ±�âÀ± ®³¶ ± ®³²¡æ�·t¸5¶,·tæ�´ºÖ ¾ Â³Â¼½�ÙhµÊ¸5·
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Á ¾ ´ºÖ«¸ ¾ Â�´ ±C¾ Áj´ ± · ° ß¯²5æ�·,·,¶ ± ê
� Ú¿� Ú¿� l�ÒÔÉJÉJÇAÏ ÄAÉJÇÊÅ�Î�ÍnÌ0ÑÆÌáÅ�Í¾X­Ë?Ì Í­Î�Ð;OáÑ?ÉJÄAÍ�Ð�Ñ É�Ë,ÒÔÉÕÉ%ÇAÏ<Ë,ÉJÍnËtÅ�ÄAË

ô¦µGÁÕéG·,Á�´º®¿µÊÁ ¾ Â � Ö%´ºµÊÙ ¾ ´º®¿¶ õ æ�·,·,¶ ± ��·t¶,µÊÝÊÁ�®¿´º®¿µÊÁpð �Zõ � ó ²¹½%²¹´º·tÙ�² ±C¾ éÊ· ¾ ÝÊµJµ%Ãhæ�·,¸×»áµG¸5Ù ¾ Á«¶,·
®¿ÁÔ	ÕÖ«®¿·t´xÂ ¾ Ø�µÊ¸ ¾ ´5µÊ¸×½�·,Á�éJ®³¸5µGÁ«Ù�·tÁ�´º²,ê °�± ·uæ�·,¸¹»áµÊ¸5Ù ¾ Á«¶t·uÃ«¸×µÊæ«² âÀ± ·,ÁOÖ«²×·,ÃO®¿Á�Á«µÊ®¿²×½�·tÁÕéJ® ì
¸×µÊÁ«Ùh·,Á�´º² ¾ Á«Ã�µGÁ�Â ¾ ¸×ÝÊ·eéÊµJ¶ ¾ Ø«Ö�Â ¾ ¸×®³·,²EØ�½�²¹´º¸5·t²5²×·,ÃP²5æ�· ¾ èÜ·,¸×²,Þ£µÊ¸ âÀ± ·,ÁPÖ«²×·,ÃOØ�½�Ã�® ¾ Â¿·,¶t´ ¾ Â
²×æ�· ¾ èG·t¸5²tê °�± ·e·,¸×¸5µÊ¸Z¸ ¾ ´º·t² ¾ ¸5·x´5µ%µ ± ®³Ý ± »áµÊ¸ãÙ�µÊ²¹´ ¾ æ«æ�Â³®³¶ ¾ ´º®¿µÊÁ«²tê � ´3½%æ�®³¶ ¾ Âà·,¸×¸5µÊ¸Zæ�·,¸¹»áµÊ¸¹ì
Ù ¾ Á«¶t·Z²5æ�·,¶t® ç ¶ ¾ ´º®¿µÊÁTµG» ¾ ¸×·,Â¿® ¾ Ø«Â¿· �Zõ �ù²¹½J²×´º·tÙ©®³²¦Ö«²5Ö ¾ Â³Â¿½h®¿Áu´ ± ·
¸ ¾ Á«ÝÊ·ãµG».D
·,¸×¸5µÊ¸\®¿Á D îÊîGî
´5µ ¾ ²ÀÂ³µ â ¾ ²0D_®¿Á#D?î�Þ îGîÊî.Ã«·,æ�·,Á«Ã�®³Á«ÝhµÊÁ6´ ± · ¾ æ�æ«Â³®¿¶ ¾ ´5®³µÊÁ / _�g�01ê ° µe¸×· ¾ ¶ ± ´ ± ®¿²�ÝÊµ ¾ Â1Þ%» ¾ ¶)´ºµÊ¸×²
µÜ»nD?îÊîx´ºµ(D îÊîGîx®³Ùhæ«¸5µ éÊ·tÙ�·tÁ�´À®³Áj²5æ�·,·t¶ ± ¸×·,¶,µGÝÊÁ«®¿´5®³µÊÁ ¾ ¶,¶,Ö�¸ ¾ ¶)½6®³Á6Á«µG®³²×½u·,Á�éJ®³¸×µÊÁ«Ùh·,Á�´º² ¾ ¸×·
¸×·�	ÕÖ«®¿¸5·,Ã�ê
� µÊ®³²×·
¸5µÊØ«Ö�²×´ºÁ�·,²5²¡®³²�µÊÁ�·kµÜ»n´ ± ·_èG·t½|¶ ±C¾ Â³Â³·tÁ«ÝÊ·t²\´ºµeØ�·_²×µÊÂ¿éG·,Ãp»áµG¸\´ ± · �
õ � ²×½J²×´5·,Ùh²�´5µ

Ø�·À·,Ùhæ«Â³µ ½G·,Ãu®¿Áe¸5· ¾ Â�·tÁ�é%®¿¸5µÊÁ�Ù�·tÁÕ´5²,êH� ¾ ¸5®³µGÖ«² ¾ æ«æ«¸×µ ¾ ¶ ± ·t² ±C¾ éG·ãØ�·,·,Á�æ«¸5µGæ�µÊ²×·,Ãh´ºµk®³Ùhæ«¸5µ éÊ·
�Zõ � Ö�²5®³Á�Ý ¾ ¶,µGÖ«²×´5®³¶T²×®³ÝÊÁ ¾ Â³² / _Gí
0Lê °�± ·6Ö�²5·TµG» ¾ ¶tµÊÖ«²¹´º®³¶�²5®¿ÝÊÁ ¾ Â¿²6ðá»á¸×µÊÙ ¾ Á«µÊ¸×Ù ¾ Â£Ùh®³¶t¸5µÜì
æ ± µÊÁ«· óÀ¾ Â³µÊÁ«·Z»áµG¸�®³Ùhæ«¸5µ éJ®³Á«ÝE´ ± ·_·>�h¶t®³·,Á�¶t½jµG» �
õ � ²¹½J²×´º·tÙ�² â µÊÖ«Â³Ã|Á«µG´�½J®¿·,Â³Ã6´ ± ·_Ã«·,²×®³¸5·tÃ
¾ ¶,¶,Ö�¸ ¾ ¶)½Êêã*ZÁ«·�Ù ¾ �×µG¸E¸×· ¾ ²×µÊÁ�»áµÊ¸E´ ± ®³²k®³²k´ ±C¾ ´:´ ± · ¾ ¶tµÊÖ«²×´5®³¶�²5®³ÝGÁ ¾ Â³²k¶,µGÁÕ´ ¾ ®³Á�®³Á«²×Ö6�h¶,®³·tÁ�´
®¿Á�»áµÊ¸×Ù ¾ ´5®³µÊÁe´ºµ ¾ ¶t¶,Ö«¸ ¾ ´º·tÂ¿½u¸5·,æ�¸5·,²×·,Á�´ ¾ Â³Â�´ ± ·_²×µÊÖ«Á«ÃjÖ«Á«®¼´º²�µG» ¾ Â ¾ Á«ÝÊÖ ¾ ÝG· / _�g�01ê °�± ·_· � ·,¶t´5²
µÜ»Ô¶,®¿¸5¶,Ö�Â ¾ ´5®³µÊÁ Þ�²5æ�· ¾ èÜ·,¸ãé ¾ ¸×® ¾ Ø«®¿Â³®¼´3½ ¾ Á�Ã�Á«µÊ®¿²5·kµÊÁp´ ± · ¾ ¶tµÊÖ«²¹´º®³¶k²5®¿ÝÊÁ ¾ Â�Ù ¾ èG·k®¿´�Ã«®^�h¶,Ö«Â¼´¡´5µ
¾ ¶ ± ®³·)éÊ· ¾ Á �Zõ � ²×½J²×´5·,Ù�´ ±«¾ ´ãÙh·,·)´º²�´ ± ·EÃ«·tÙ ¾ Á«Ã«²À»áµÊ¸ ¾ ¶,¶tÖ«¸ ¾ ¶)½ÊÞ�¶,µÊ²¹´ ¾ Á«Ã�²×æ�·t·,Ã ê�ßpÖ«Â¿´5®¼ì
²×·,Á«²×µÊ¸\®¿Á�»áµÊ¸5Ù ¾ ´5®³µÊÁpðá»áµG¸#·ÿþ ¾ Ù�æ«Â¿·GÞJÂ³®¿æ�Ùhµ éÊ·,Ùh·,Á�´5²\®³Á ¾ Ã«Ã«®¼´º®³µGÁh´5µx²5æ�·,·t¶ ±�ó#±C¾ éÊ·
Ø�·,·tÁTÖ«²×·,Ã
´5µp®¿Ù�æ�¸5µ éÊ·.´ ± ·�æ�·,¸¹»áµÊ¸5Ù ¾ Á«¶t·hµÜ» �
õ � ²×½J²×´5·,Ùh²:®³Á�Á«µÊ®¿²×½s¶tµÊÁ«Ã«®¼´º®¿µÊÁ«² / ïÊî�01êuÛ3Á�´ ± ®³²
´ ± ·,²×®³²,Þ
´ ± ·À´ ± ¸×µ ¾ ´HÙ�®¿¶,¸×µÊæ ± µÊÁ�·�²×®³ÝÊÁ ¾ Â³² ¾ ¸×·¡Ö�²5·,Ã�»áµÊ¸£²5æ�·,·,¶ ± ¸×·,¶tµÊÝÊÁ«®¼´º®³µGÁh²¹´ºÖ«Ã�®³·,²tê£û¡·tÁ«¶,·ÜÞ�µÊÁ«Â¼½x´ ± ·
Ù:Ö«Â¿´5®³²5·tÁ«²5µG¸ �Zõ � ²×½J²×´5·,Ùh²#´ ±C¾ ´#Ö�´º®¿Â³®h�t·\´ ± ·�®³Á%»áµÊ¸5Ù ¾ ´º®¿µÊÁx»á¸5µGÙ ¾ Â¿´5·,¸×Á ¾ ´º·À²×æ�·t·,¶ ± ²5·tÁ«²5µG¸5²¦´5µ
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¾ Ö«ÝÊÙh·,Á�´�´ ± · � ß¯»á· ¾ ´ºÖ«¸×·,² ¾ ¸5·
Ã�®³²5¶tÖ«²5²×·,Ãp®³Á6´ ± ®¿²À²5·,¶)´º®¿µÊÁ ê
Û3Á ¾ Á ¾ ´5´5·,Ùhæ�´�´ºµT®¿Ù�æ«¸×µ éÊ·_´ ± ·E¸5·,¶tµÊÝÊÁ«®¼´º®¿µÊÁ ¾ ¶t¶,Ö«¸ ¾ ¶t½pµG» ¾hâ µÊ¸×Ã�¸5·t¶,µÊÝGÁ«®h�t·,¸.ð ° ÛÀ¶,µÊÁ%ì

Á�·,¶t´5·,Ã�Ã«®¿ÝÊ®¿´¡Ã ¾ ´ ¾ Ø ¾ ²×· ó ´ ± ·xÖ«²×·.µG»£ÙxÖ«Â¼´º®³æ�Â³·k²5·,Á�²5µÊ¸×² â\¾ ²
¸×·,æ�µÊ¸×´5·,Ãs®¿Á / ïND�0Lê °�± ·x»á· ¾ ´5Ö«¸5·t²
»á¸×µÊÙ ¾ ¶t¶,·,Â¿·,¸×µÊÙ�·)´º·t¸5²kæ«Â ¾ ¶t·,Ã ¾ ´E´ ± ·h´ ± ¸5µ ¾ ´ ¾ Á«Ã�Á«µG²5· â ·,¸×·T¶,µGÙxØ«®³Á�·,Ã â ®¼´ ± ´ ± ·h»á· ¾ ´5Ö«¸5·t²
»á¸×µÊÙ ¾ ²¹´ ¾ Á�Ã ¾ ¸5Ã�Ù�®¿¶,¸5µGæ ± µÊÁ«·ÜÞ ¾ Á�Ã â ·,¸5·�éÊ·,¶)´ºµÊ¸�	JÖ ¾ Á�´º®h�t·,Ã�Ö�²5®³Á�Ý ¾ Á ¾ æ«æ«¸5µGæ«¸5® ¾ ´º·e¶,µJÃ«·ÿì
Ø�µJµÊè�ê � Á�®³Ùhæ«¸×µÆéG·,Ùh·,Á�´_®³Á�¸×·,¶,µGÝÊÁ«®¿´5®³µÊÁs¸×·,²×Ö«Â¿´5²
Ö«²5®¿Á«Ýj²5æ�· ¾ èÜ·,¸¹ìýÃ«·,æ�·,Á�Ã«·,Á�´x®¿²5µÊÂ ¾ ´º·tÃ%ì â µÊ¸×Ã
ÙhµJÃ«·,Â¿² â\¾ ²¡¸×·,æ�µÊ¸×´5·,Ã ê

°�± ·Z»á· ¾ ´ºÖ�¸5·¡éG·,¶)´ºµÊ¸×²�µÜ»È´ ± · ° ß ²×æ�·t·,¶ ±p¾ Á«ÃT´ ± ·ZÁ«µÊ®¿²×½ � ß ²×æ�·t·,¶ ±6â ·t¸5·
¶tµÊÙxØ«®¿Á«·,ÃT´5µ
·t²×´5®³Ù ¾ ´º·�´ ± ·ã»á· ¾ ´ºÖ�¸5·ãéG·,¶t´5µÊ¸5²ÀµG»È´ ± ·Z¶tÂ³· ¾ Á � ß ²5æ�·,·t¶ ± ´ ±C¾ ´ ¾ ¸5·ãÖ�²5·,ÃjØ�½T²¹´ ¾ Á�Ã ¾ ¸5Ã6²×æ�·t·,¶ ±
¸×·,¶tµÊÝÊÁ«®A�,·,¸×² / ï
_
01ê � æ«¸×µÊØ ¾ Ø�®³Â³®¿²×´5®³¶ZµÊæ%´º®³Ù:Ö«Ù ç Â¿´5·,¸Eð æ�®³·,¶t· â ®¿²5·:Â¿®³Á«· ¾ ¸�´º¸ ¾ Á«²×»áµG¸5Ù ¾ ´º®¿µÊÁ ó#â¦¾ ²
Ö�²5·,ÃP´ºµ�Ù ¾ æ�´ ± ·T´º·,Ùhæ�µÊ¸ ¾ Â#²5·>	JÖ�·,Á«¶t·�µG»¡Á«µÊ®¿²×½�Ùh·,Â#¶,·tæ«²×´5¸ ¾ Â\»á· ¾ ´ºÖ«¸×·,².»á¸5µGÙq´ ± ·6Á«µÊ¸5Ù ¾ Â
Ùh®³¶t¸5µÊæ ± µÊÁ«· ¾ Á�Ãp´ ± ·_´ ± ¸5µ ¾ ´�Ù�®¿¶,¸5µGæ ± µÊÁ«·ÜÞ��×Ö%þJ´ ¾ æ�µÊ²×·,Ã ¾ ² ¾ Áp·ÿþ%´5·,Á«Ã�·,Ã�»á· ¾ ´ºÖ«¸×·_éG·,¶)´ºµÊ¸tÞ�´5µ
´ ± ·e¶,Â¿· ¾ Á�Ùh·,Âà¶t·,æ«²¹´º¸ ¾ Âà»á· ¾ ´5Ö«¸5·t²k»á¸×µÊÙ¥´ ± ·e²×´ ¾ Á«Ã ¾ ¸×Ã�Ùh®³¶t¸5µÊæ ± µÊÁ«·Üê °�± ®³²
²¹´ºÖ«Ã�½ â¦¾ ²_Â ¾ ´º·,¸
·ÿþJ´º·,Á�Ã«·,Ãe´ºµZ´ ¾ èG·�®¿ÁÕ´5µ ¾ ¶t¶,µÊÖ«Á�´Ô´ ± ·�¸5·tÃ«Ö«¶t´5®³µÊÁ.®¿Á õ6� ��®³Áx´ ± ·¦´ ± ¸5µ ¾ ´ÔÙ�®¿¶,¸×µÊæ ± µÊÁ�·¦®³Á ± ®³Ý ± Â¼½
Á�µÊ®³²¹½T·,Á�éJ®³¸×µÊÁ«Ùh·,Á�´º² / ïÊï�01ê
�À·,¶tµÊÝÊÁ«®¼´º®³µGÁu²×´5Ö«Ã«®¿·,²�µÊÁ6²×µG»0´ âÀ± ®³²×æ�·t¸\¸5·t¶,µÊ¸×Ã«·,Ã â ®¼´ ±j¾ ´ ± ¸5µ ¾ ´\Ù�®¿¶,¸5µGæ ± µÊÁ«·¡Ö«²5®¿Á«Ýxé ¾ ¸¹ì

®¿µÊÖ«² ¾ Ã ¾ æ�´ ¾ ´5®³µÊÁ|Ùh·t´ ± µ%Ã«² â ·,¸×·x¸5·tæ�µÊ¸¹´º·tÃ�®³Á / ï�F&01ê õ Ö«¶ ±s¾ ²×½J²¹´º·,Ù ®³²�Ö«²×·t»áÖ«Â âÀ± ·tÁ�æ«¸5®¼é ¾ ¶t½
®¿Á ± Ö«Ù ¾ Á%ì3Ù ¾ ¶ ± ®¿Á«·Z¶tµÊÙ�Ù:Ö«Á«®³¶ ¾ ´º®¿µÊÁu®¿²\Ã«·t²5®³¸×·,Ã ê � ²¹´ ¾ Á�Ã ¾ ¸5Ãj²×æ�·t·,¶ ± ¸5·,¶tµÊÝÊÁ«®A�,·t¸ â\¾ ²�Ö�²5·,Ã�ê
°�± ·�´5¸ ¾ ®¿Á«®³Á�Ý�Ã ¾ ´ ¾ ð Á«µÊ¸×Ù ¾ Â¡²×æ�·t·,¶ ±�óTâ\¾ ² ¾ Ã ¾ æ�´5·,Ã ´ºµO´ ± ·�´º·t²×´º®¿Á«ÝOÃ«µÊÙ ¾ ®¿Á;ð âÀ± ®¿²5æ�·,¸×·,Ã
²×æ�·t·,¶ ±�ó »áµÊ¸�¸×·t´5¸ ¾ ®¿Á«®³Á«Ý�ê °�± · ¾ Ã ¾ æ�´ ¾ ´º®¿µÊÁ�Ùh·t´ ± µJÃ«²u®¿Á«¶,Â¿Ö«Ã«·,Ã�²5æ�· ¾ èÜ·,¸Iì3Ã«·tæ�·tÁ«Ã«·,Á�´jÙ ¾ þ%®¼ì
Ù:Ö«ÙmÂ¿®³èG·tÂ³® ± µ%µJÃ�Â¿®³Á«· ¾ ¸x¸5·tÝÊ¸5·t²5²×®³µÊÁ ¾ Á«ÃP»á· ¾ ´ºÖ«¸×·|²×æ ¾ ¶t· ¾ Ã ¾ æ�´ ¾ ´º®³µGÁ Þ ¾ Á«Ã�¸5·)´º¸ ¾ ®³Á«®¿Á«Ý â ®¿´ ±
Ã�µ â Á�² ¾ Ùhæ«Â³®¿Á«Ý«Þn²5®³ÝGÙ�µÊ®¿Ã ¾ ÂàÂ¿µ â ì3æ ¾ ²×² ç Â¼´º·t¸,Þ ¾ Á�Ã�Â³®¿Á«· ¾ ¸kÙxÖ«Â¼´º®¼é ¾ ¸5® ¾ ´º·x¸×·,ÝÊ¸×·,²5²×®³µÊÁ�ê � ²×®³Ùh®¼ì
Â ¾ ¸\²×æ�·t·,¶ ± ¸×·,¶,µGÝÊÁ«®¿´5®³µÊÁ6²¹´ºÖ«Ã%½jµÊÁjÁ«µÊÁ%ì ¾ Ö«Ã«®¿Ø«Â³·
ÙxÖ�¸5ÙxÖ«¸�®¿Áj¶,Â³· ¾ Á ¾ Á«Ã|Á«µÊ®¿²×½T·tÁ�é%®¿¸5µÊÁ�Ù�·tÁÕ´5²

_�B



Ö�²5®³Á�Ý �w� ß¯Ù�®¿¶,¸×µÊæ ± µÊÁ�·,² â¦¾ ²¡¸×·,æ�µÊ¸×´5·,Ã|®³Á / Def�01ê
åÔ¸5µ éJ®³Ã�®³Á«Ý ¾ ¶,µÊÖ«²¹´º®¿¶)ì3æ ± µÊÁ«·)´º®³¶�èJÁ�µ â Â¿·,Ã«ÝG·�´ºµO²5æ�·,·t¶ ± æ«¸×µ%¶t·,²×²5®³Á�Ý ¾ æ«æ«Â¿®³¶ ¾ ´º®³µGÁ«² â µÊÖ«Â¿Ã

± ·,Â³æ�®³Ùhæ«¸×µÆéG·6´ ± ·t®³¸eæ�·t¸×»áµÊ¸×Ù ¾ Á«¶,·Üê ° µ â\¾ ¸×Ã«² ¾ ¶ ± ®³·)é%®¿Á«Ý�´ ± ®¿²,Þ ¾ Á ¾ æ�æ«¸5µ ¾ ¶ ± ´ºµ�¸5·t¶,µÊÝGÁ«®h�t·
´ ± ·:Ø�¸5µ ¾ Ãpæ ± µÊÁ�·,Ùh·:¶,Â ¾ ²5²×·,²ZÖ�²5®³Á�Ý�´ ± ·E»áÖ«²×·,Ã�»á· ¾ ´ºÖ«¸×·,²ZµÜ» ¾ ²¹´ ¾ Á«Ã ¾ ¸5Ã ¾ ¶,µÊÖ«²¹´º®¿¶E²×®³ÝÊÁ ¾ Â ¾ Á«Ã
¾ �0�Hß õ ²×®³ÝÊÁ ¾ Â¡®¿Á�Á«µÊ®¿²×½�¶,µÊÁ«Ã�®¿´º®¿µÊÁ«² â\¾ ²6¸5·,æ�µÊ¸¹´º·,Ã ®¿Á / ï
B
01ê � Á<ûãß�ßjì3Ø ¾ ²5·tÃ�²¹½JÂ³Â ¾ Ø«Â³·
¸×·,¶tµÊÝÊÁ«®¼´º®³µGÁ�²¹½%²¹´º·tÙqÖ«²×®³Á«Ý|´ ± ·h»áÖ«²5·tÃ�»á· ¾ ´ºÖ«¸×·,²jð ï�g|»á· ¾ ´ºÖ«¸×·,²k»á¸5µÊÙ � ß ²5®¿ÝÊÁ ¾ Â ì0D ï�ßy9­ô�ô
â ®¼´ ± ´ ± ·,®¿¸�D�í � ¾ Á«Ã _ ©eî µÊ¸5Ã�·,¸xÃ«·t¸5®¼é ¾ ´º®¿éG·,²tÞ ¾ Á«ÃPïp»á· ¾ ´ºÖ�¸5·,²x»á¸×µÊÙµ�0�Hß õ ²×®³ÝÊÁ ¾ Â£ìZ·,Á«·t¸5ÝG½
¾ Á«Ã�®¼´º²�D í � ¾ Á�Ã(_ ©�î µÊ¸×Ã«·,¸HÃ«·,¸×®¿é ¾ ´5®¿éÊ·t² óÓâ¦¾ ²#¸×·,æ�µÊ¸×´5·,Ãh´ºµkæ�·t¸×»áµÊ¸×Ù ²5®¿ÝÊÁ«® ç ¶ ¾ Á�´ºÂ¼½.Ø�·t´5´5·,¸Ô´ ±«¾ Á
´ ± ·_Ø ¾ ²×·,Â³®¿Á«·_¸5·t¶,µÊÝÊÁ�®¿´º®¿µÊÁj²×½J²×´5·,Ù�´ ±«¾ ´�Ö«²5·tÃ ¾ »á¸5µÊÁ�´�·,Á«Ãp²5æ�·,·t¶ ± ·,Á ±«¾ Á«¶,·tÙ�·tÁ�´ã²¹½%²¹´º·tÙpê �
²×®³Ùh®³Â ¾ ¸�»áÖ�²5®³µGÁ ¾ æ�æ«¸5µ ¾ ¶ ±�â¦¾ ²kÖ«²5·tÃ�´ºµj®¿Á«¶,¸×· ¾ ²×·e´ ± ·hæ�·t¸×»áµÊ¸×Ù ¾ Á�¶,·.µG»¦Ã«®³ÝÊ®¼´Z¸×·,¶,µGÝÊÁ«®¿´5®³µÊÁ ¾ ´
Ø�µG´ ± Â³µ â<¾ Á«Ã ± ®¿Ý ±6õ6� ��®¿Á / ïÊí�01ê � µG®³²5·�¸5µGØ«Ö«²×´¦²5æ�·,·t¶ ± ¸×·,¶tµÊÝÊÁ«®¼´º®³µGÁ�Ö«²×®³Á«Ýk´ ± ·¡Ø�µGÁ«·ã²×·,Á«²×µÊ¸
¾ Â³µÊÁ«Ý â ®¼´ ± ´ ± ·|Á«µÊ¸×Ù ¾ Â\Ù�®¿¶,¸×µÊæ ± µÊÁ�·T´ºµ ¾ ¶ ± ®³·)éÊ·p·,Á ±C¾ Á«¶,·tÙ�·tÁÕ´�µG»¡´ ± ·|Ã«·,ÝG¸ ¾ Ã«·tÃ�²×æ�·t·,¶ ±
æ�¸5®³µG¸¦´ºµh¸5·t¶,µÊÝÊÁ�®¿´º®¿µÊÁ â¦¾ ²À¸5·,æ�µÊ¸¹´º·,Ã|®³Á / DLB
01ê
� Ú¿� Ú k l�ÒÔÉJÐ6K�ÉÕÄ6ÄÆÉJÇÊÅ�Î�Í­Ì0ÑÆÌ Å�Í¢XnË,Ì1Í�Î�Ð;O0Ñ ÉÕÄAÍ­Ð�Ñ?É�Ë,ÒÔÉÕÉJÇÜÏ ËtÉ%Í­Ë,Å�ÄAË

õ æ�· ¾ èG·t¸ ¾ Ö�´ ± ·,Á�´º®¿¶ ¾ ´5®³µÊÁp®³² ¾ ¸5®¿¶ ±�¾ ¸×· ¾ »áµÊ¸¡·)þ%æ«Â¿µÊ¸ ¾ ´5®³µÊÁ|µG»£ÙxÖ�Â¿´º®¿Ù�µJÃ ¾ Â ¾ æ«æ«¸×µ ¾ ¶ ± ·t²,ê ° ¸ ¾ ì
Ã�®¿´º®¿µÊÁ ¾ Â¿Â¿½GÞJéJ®³²×Ö ¾ Â »á· ¾ ´ºÖ«¸×·,² ±C¾ éÊ·EØ�·t·,Á�Ö�²5·,Ã|´ºµh²5Ö«æ�æ«Â³·tÙ�·tÁÕ´¡²5æ�·,·t¶ ± ¸5·t¶,µÊÝGÁ«®¿´5®³µÊÁ ¾ ² â ·,Â³Â ¾ ²
²×æ�· ¾ èG·t¸�¸5·t¶,µÊÝÊÁ�®¿´º®¿µÊÁ / ï
a
01ê °�± ·t²5·_Ù�·)´ ± µJÃ«²\²×Ö«æ«æ«Â¿·,Ùh·,Á�´�´ ± ·Z²5æ�·,·t¶ ± »á· ¾ ´ºÖ«¸×·,² â ®¼´ ± ´ ± ·Z»á· ¾ ì
´5Ö«¸5·t²�Ø ¾ ²×·,ÃjµÊÁ6´ ± ·ã²5·�	ÕÖ«·tÁ«¶,·kµG»­Â³®¿æTÙhµÆéG·,Ùh·,Á�´º²\»áµG¸\²5æ�· ¾ èÜ·,¸�éÊ·t¸5® ç ¶ ¾ ´5®³µÊÁ�êàÛ3Á / ï�f
0LÞ�´ ± ·ZÖ«²×·
µÜ»Z�n�0�.Þ��E�Hß õT¾ Á«Ã6åÓìýÙ�®¿¶¡²×·,Á«²×µÊ¸5² ¾ Â¿µÊÁ«Ý â ®¼´ ± ´ ± ·Z²¹´ ¾ Á«Ã ¾ ¸5Ã6Ùh®³¶t¸5µÊæ ± µÊÁ«· â\¾ ²�æ�¸5µÊæ�µÊ²5·tÃ
´5µ ¾ Ö«ÝÊÙh·,Á�´ ¾ ¶tÂ³µÊ²×·,Ã%ìý²5·)´�²×æ�· ¾ èG·t¸u¸×·,¶,µGÝÊÁ«®¿´5®³µÊÁO²¹½J²×´º·tÙpê õ æ�· ¾ èÜ·,¸�²5æ�·,¶,® ç ¶6»á· ¾ ´5Ö«¸5·t² â ·,¸×·
·ÿþJ´º¸ ¾ ¶t´º·tÃu»á¸5µGÙ · ¾ ¶ ± µG» ´ ± ·¡²×·,Á«²×µÊ¸¦²×®³ÝÊÁ ¾ Â³²,ê<� ¾ Ö«²5²×® ¾ Áußp®¼þJ´5Ö«¸5·Zßpµ%Ã�·,Â³²¡ðz�Eß�ß óH¾ Á�Ã õ Ö«æJì
æ�µÊ¸¹´w�£·t¶t´5µÊ¸Zß ¾ ¶ ± ®³Á�·,²:ð õ �
ß ó�â ·,¸×·E´ ± ·,Á�Ö�²5·,Ã|»áµÊ¸�´ ± ·k²5æ�· ¾ èG·,¸¡¸5·t¶,µÊÝÊÁ�®¿´º®¿µÊÁ6´ ¾ ²×è�ê � Â ¾ ´º·
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®¿Á�´º·,ÝG¸ ¾ ´5®³µÊÁhµG» ´ ± ·ãÃ«® � ·t¸5·tÁÕ´¦¶,Â ¾ ²5²×® ç ¶ ¾ ´º®¿µÊÁ�²¹½J²×´º·tÙ�² â\¾ ²#¸5·tæ�µÊ¸¹´º·tÃu´ºµE²5®³ÝGÁ«® ç ¶ ¾ Á�´ºÂ¼½e®³Ùhæ«¸5µ éÊ·
²×æ�· ¾ èG·t¸¡¸×·,¶tµÊÝÊÁ«®¼´º®³µGÁ6®³ÁjÁ«µÊ®¿²5·Gê

°�± ·��E�#ß õ ²5®¿ÝÊÁ ¾ Â1Þ âÀ± ·tÁ�¶,µGÙxØ«®³Á�·,Ã â ®¿´ ± ´ ± · ¾ ¶,µÊÖ«²¹´º®¿¶k²×®³ÝÊÁ ¾ Â�»á¸5µGÙ ¾ Á�µÊ¸5Ù ¾ Â Ùh®³¶t¸5µÜì
æ ± µÊÁ«·�»áµÊ¸ ¾ ²5æ�· ¾ èÜ·,¸\éÊ·t¸5® ç ¶ ¾ ´5®³µÊÁ�²×½J²×´5·,Ù|Þ â¦¾ ²\¸5·tæ�µG¸×´º·tÃu´ºµ ¾ ¶ ± ®¿·téÊ· ¾ D îk»áµGÂ³Ãu¸×·,Ã«Ö�¶t´º®¿µÊÁT®¿Á
·t¸5¸×µÊ¸À¸ ¾ ´5·,²�Ö«Á«Ã«·t¸¡Ùhµ%Ã�·,¸ ¾ ´º·
Á«µÊ®¿²×½6¶tµÊÁ«Ã«®¼´º®¿µÊÁ«² / ï�g�0Lê � æ ¾ ¸×´À»á¸5µGÙv´ ± ·k¶,·tæ«²×´5¸ ¾ Â�¶tµ%·?��¶t®³·tÁÕ´5²
Ã�·,¸5®¼éÊ·tÃ�»á¸5µÊÙ�´ ± · ¾ ¶tµÊÖ«²¹´º®³¶E²5®¿ÝÊÁ ¾ Â1Þ«´ ± ·��E�Hß õ ²×®³ÝÊÁ ¾ Â â¦¾ ²¡Ö«²5·tÃ�´ºµTÃ«·t¸5®¼éÊ· ¾ Ã«Ã«®¿´5®³µÊÁ ¾ Â »á· ¾ ì
´5Ö«¸5·t²n²×Ö«¶ ±.¾ ²­æ«®¼´º¶ ± Þ��0�Hß õ ² ±C¾ æ�·Hæ ¾ ¸ ¾ Ù�·)´º·t¸,Þ ¾ Á«Ã � Ö�´5µ
�À·,ÝÊ¸×·,²5²×®³µÊÁ ¾ Á«Ãxßpµ éJ®³Á«Ý � éG·,¸ ¾ ÝÊ·
ð � �¡ß �
ó ¶tµ%·?��¶t®³·tÁÕ´5²,ê °�± ®³²À²×·t´�µG»­»á· ¾ ´5Ö«¸5·
éÊ·t¶t´5µÊ¸5² â\¾ ²¡Ö«²×·,Ãp®³Á6´ ± ·_Ã�½JÁ ¾ Ù�®¿¶Z´º®³Ùh· â¦¾ ¸5æJì
®¿Á«Ý ¾ Â¿ÝÊµÊ¸×®¿´ ± Ù ´ºµ.¶ ¾ Â³¶,Ö�Â ¾ ´5·¡´ ± ·
æ�·t¸×»áµÊ¸×Ù ¾ Á�¶,·�®×Ã�®³²×´ ¾ Á«¶t·�°.Ö«²×·,Ãj´ºµ.Ù ¾ èG·ã´ ± · ¾ ¶t¶,·,æ%´.±Ü¸×·��×·,¶)´
Ã�·,¶,®¿²5®¿µÊÁjµÊÁ ¾ Áp®¿Ã«·,Á�´5®¿´3½T¶tÂ ¾ ®¿Ùpê
� Ú¿� ÚAl l�ÒÔÉJÉJÇAÏ É%Í­ÇÊÅ�Q­Ì1Í�Î X­Ë?Ì Í­Î�Ð;O0Ñ ÉÕÄÜÍ�Ð�ÑÆÌ2U�É�ËtÒÔÉJÉJÇAÏ<Ë,ÉJÍnË,Å�ÄAË

°�± ·�¸5·,Â ¾ ´º®¼éÊ·tÂ¿½_®³ÙhÙxÖ«Á�·¦²5®¿ÝÊÁ ¾ Â¿²­»á¸×µÊÙ;´ ± · ¾ Â¿´º·t¸5Á ¾ ´º·¦²×æ�·t·,¶ ± ²5·tÁ«²5µÊ¸×²£²5Ö«æ«æ�Â³·,Ùh·,Á�´à´ ± · ¾ ¶tµÊÖ«²Iì
´5®³¶¡²5æ�·,·,¶ ±|â\¾ éG·t»áµÊ¸×Ùv®³Á6®¿Ù�æ�¸5µ éJ®³Á«Ýk´ ± ·
®¿ÁÕ´5·,Â¿Â³®³ÝG®³Ø«®¿Â³®¿´L½:µG»�´ ± ·
²5æ�·,·t¶ ± ´5¸ ¾ Á«²×Ù�®¼´5´5·,Ãu´ ± ¸5µÊÖ�Ý ±
Â¿µ â ì3¸ ¾ ´º·e¶,µJÃ«·,¸×²x®³Á ± ®³Ý ± Â¿½sÁ�µÊ®³²¹½�¶,µÊÁ«Ã�®¿´º®¿µÊÁ«²tê °�± ·u²5®¿ÝÊÁ ¾ Â¿²k»á¸×µÊÙ�´ ± ·(�E�#ß õ ÞÓåÓìýÙ�®¿¶ ¾ Á«Ã
Ø�µÊÁ«·ÿì3¶tµÊÁ«Ã«Ö«¶)´º®¿µÊÁj²5·,Á�²5µÊ¸×² â ·,¸×·_»áÖ�²5·,Ã â ®¿´ ± ´ ± · ¾ ¶tµÊÖ«²×´5®³¶_²5®¿ÝÊÁ ¾ Â¿²¦´ºµ ¾ ¶ ± ®³·téG·_Ø�·)´5´º·t¸À®³Á�´º·tÂ³Â³® ì
ÝG®³Ø«®¿Â³®¿´3½�æ�·,¸×»áµG¸5Ù ¾ Á«¶,·_µ éÊ·t¸¡´ ± ·E²¹´ ¾ Á�Ã ¾ ¸5Ã _�F�îÊîÆì3Ø«æ«²ãßy�£ú�å�¶,µJÃ«·,¸ / Dea
0Lê¦åÔ®¿´º¶ ±�¾ Á«Ã|éÊµÊ®¿¶,®³Á�Ý
æ ¾ ¸ ¾ Ùh·t´5·,¸×²ãÖ«²×·,ÃsØ�½sß��Hú�å â ·t¸5·x·t²×´5®³Ù ¾ ´º·tÃp»á¸5µGÙc´ ± ·��E�Hß õ�¾ Á«Ã�åàìýÙ�®¿¶_²5®³ÝGÁ ¾ Â³²�¸ ¾ ´ ± ·t¸
´ ±C¾ Á.´ ± · ¾ ¶,µÊÖ�²×´º®¿¶\²5®¿ÝÊÁ ¾ Â¿²,ê °�± ·�¸5·tÙ ¾ ®¿Á«®³Á�Ýãæ ¾ ¸ ¾ Ùh·t´º·t¸5² â ·,¸×·�µGØ�´ ¾ ®¿Á«·,Ãx»á¸×µÊÙ9´ ± ·�·,Á ±C¾ Á«¶t·,Ã
ðáÁ«µÊ®¿²5·
²5Ö�æ«æ«¸5·t²5²×·,Ã ó »áÖ«²5·tÃ�²5®¿ÝÊÁ ¾ Â1ê

°�± ·
�0�Hß õ ²5·tÁ«²5µÊ¸ â\¾ ²¦Ö«²×·,ÃT®¿Á�²×æ�·t·,¶ ± ¶tµÊÙ�æ�¸5·,²×²5®¿µÊÁ Þ âÀ± ·,¸×· ¾ Á ¾ Â³ÙhµÊ²×´�D?îAìý»áµÊÂ¿Ã.Ø ¾ Á«ÃJì
â ®¿Ã�´ ± ¸5·tÃ«Ö«¶t´5®³µÊÁ â¦¾ ²ã¸×·,æ�µÊ¸×´5·,Ã�®¿Áp¶tµÊÙ�æ ¾ ¸5®¿²5µÊÁ6´ºµ ¾ ²¹´ ¾ Á«Ã ¾ ¸5Ã _%êjF�èÕØ«æ«²Zú�åHô D îhæ«¸5µÜ´ºµJ¶,µÊÂ
/ F�î�01ê °�± ·P�0�Hß õ ²5®¿ÝÊÁ ¾ Â â\¾ ²
Ö«²5·tÃ�´5µ6¶,Â ¾ ²5²5®¼»0½p´ ± ·.²5æ�·,·t¶ ± ®¿ÁÕ´5µTéÊµÊ®¿¶,·tÃ ÞÈÖ«Á�éÊµÊ®¿¶,·tÃ ¾ Á�Ãs²5®¼ì
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Â¿·,Á«¶t·_²5·,ÝGÙ�·tÁÕ´5².ðáÃ«Ö«¸5®¿Á«Ý âÀ± ®³¶ ± Á«µh¶,µJÃ«®³Á«Ýh®³²�Á�·,·,Ã�·,Ã ó ê °�± ·E·ÿþ%¶,®¿´ ¾ ´º®¿µÊÁ6»áÖ«Á«¶)´º®³µGÁ|»á¸×µÊÙv´ ± ·
�E�Hß õ Ã ¾ ´ ¾�â¦¾ ²ZÖ«²×·,Ã�´5µT¶,µÊÙhæ«Ö�´5· ¾ ² ± µÊ¸¹´×ìý´5®³Ùh·k´5¸ ¾ Á�²×»á·,¸�»áÖ«Á«¶)´º®³µGÁ�»áµÊ¸�Ö«²5®¿Á«Ý ¾ Á � �ãß �
ÙhµJÃ«·,Â1ê � ²\é ¾ ¸×® ¾ ´5®³µÊÁT®¿Á6´ ± ·
ÙhµG´º®¿µÊÁTµG»­´ ± ·_éGµ%¶ ¾ Â ¾ ¸¹´º®¿¶,Ö«Â ¾ ´ºµÊ¸×²\®³²¦²5Â³µ â Þ«´ ± ·
¶,µÊ¸×¸5·t²5æ�µÊÁ«Ã«®¿Á«Ý
¸ ¾ ´º·t²ÀµG»Óé ¾ ¸×® ¾ ´5®³µÊÁT®¿Á|´ ± ·_æ�µGÂ³·,² ¾ Á�Ã��t·,¸5µG²¡®¿Áj´ ± ·_¶,µÊÙhæ«Â¿·)þjæ«Â ¾ Á«· ¾ ¸×· ¾ Â³²×µh²×Â³µ â ê °�± ®³² â¦¾ ²
Ö�²5·,Ã6´5µ.¶,µÊÙhæ ¾ ¶)´¦´ ± ·
®³Á�»áµÊ¸×Ù ¾ ´º®³µGÁh®¿Á�´ºµ ¾ ²×Ù ¾ Â¿Â�ÁÕÖ«Ù:Ø�·t¸\µG»­Ø«®¿´5²,±Ü²×·,¶Üê.��·tÃ«Ö«¶t´5®³µÊÁ6®¿ÁT´º¸ ¾ Á«²¹ì
Ùh®³²×²5®¿µÊÁ�Ø«®¿´k¸ ¾ ´º· ¾ Á«Ã�®¿Ù�æ�¸5µ éÊ·tÃ�®³Á�´5·,Â³Â¿®³ÝÊ®¿Ø«®³Â¿®¿´ý½j®¿Á�Á�µÊ®³²¹½�¶,µÊÁ«Ã�®¿´º®¿µÊÁ«² â¦¾ ²:¸×·,æ�µÊ¸×´5·,Ã�®¿Á / F�D�0

Ö�²5®³Á�Ý ¾ ´º¸ ¾ �×·,¶)´ºµÊ¸¹½�¶,µGÙ�æ«¸×·,²×²5®³µGÁ�´º·,¶ ± Á«®h	ÕÖ«·ÜÞ#¶tµÊÙxØ«®¿Á«·,Ã â ®¼´ ± ÙxÖ�Â¿´º® ì3²×·,Á«²×µÊ¸×½�®³Á�æ«Ö�´º²x»á¸×µÊÙ
´ ± ·�²×´ ¾ Á«Ã ¾ ¸×ÃTÙ�®¿¶,¸×µÊæ ± µÊÁ�·GÞ��.�n� ¾ Á�Ã(�E�#ß õ ²5·tÁ«²5µG¸5²,ê °�± ·�´º¸ ¾ �×·,¶)´ºµÊ¸¹½�¶tµÊÙhæ«¸5·t²5²5®¿µÊÁuÖ�²5®³Á�Ý
æ�µÊÂ¼½%Á�µÊÙ�® ¾ Â ¾ æ«æ«¸×µ þ%®¿Ù ¾ ´5®³µÊÁu·)þ%æ«Â³µG®¿´º·tÃT´ ± ·_®¿ÁÕ´5·,¸Iìý»á¸ ¾ Ù�·Z®¿Á�»áµÊ¸×Ù ¾ ´5®³µÊÁ�¸5·tÃ«Ö«Á«Ã ¾ Á«¶t½j®¿Á|Á ¾ ´ºÖ%ì
¸ ¾ Â­²5æ�·,·,¶ ± ê °�± ·����0� ¾ Á«Ã#�0�Hß õ ²×®³ÝÊÁ ¾ Â â ·,¸×·.Ö«²5·tÃs´ºµ6·,²¹´º®¿Ù ¾ ´5·E´ ± ·xæ«®¼´º¶ ±s¾ Á�Ã�éÊµÊ®¿¶,®³Á�Ý
æ ¾ ¸ ¾ Ùh·t´5·,¸×² ¾ ²À®³Á / Dea
0Lê

°�± · ¾ æ«æ«Â¿®³¶ ¾ ´º®¿µÊÁ�µG» ¾ Â¼´º·,¸×Á ¾ ´5·�²×æ�·t·,¶ ± ²5·tÁ«²5µG¸5²:»áµÊ¸_é ¾ ¸5®¿µÊÖ«²k²5æ�·,·t¶ ± ²×½J²×´5·,Ùh² â ·t¸5·TÃ�®³²¹ì
¶tÖ«²5²×·,Ã<®³Á�´ ± ·t²5·�²×·,¶)´º®³µGÁ«²,ê;ß|µÊ²×´uµG»
´ ± ·p¸5·tæ�µÊ¸¹´º·tÃ â µÊ¸×èÕ²TÃ«· ¾ Â¿´ â ®¿´ ± ´ ± ·|´ ¾ ²×è�µG»_Ö�²5®³Á�Ý
²×Ö«®¿´ ¾ Ø«Â¿·_»á· ¾ ´ºÖ�¸5·,²�»á¸5µÊÙ©´ ± ·,²×·x²5·tÁ«²5µG¸5²ã´5µu®³Ùhæ«¸×µÆéG·k´ ± ·k¸5µÊØ«Ö�²×´ºÁ�·,²5²
µÜ»Ô·)þ%®³²¹´º®¿Á«Ý�²×æ�·t·,¶ ± ²¹½%²Iì
´5·,Ùh²_®³Á�Á«µÊ®¿²×½s¶tµÊÁ«Ã«®¼´º®³µGÁ«²,êeÛ3Á�´ ± ®³²Z´ ± ·,²×®³²tÞ­´ ± ·�ÝGµ ¾ Âà®¿²_´5µjÃ«·téG·,Â³µGæ�²5æ�·,·t¶ ± ²×½J²¹´º·,Ùh²:Ö�²5®³Á�Ý
´ ± ·T´ ± ¸5µ ¾ ´xÙ�®¿¶,¸5µGæ ± µÊÁ«·u²5æ�·,·,¶ ±�¾ Â¿µÊÁ«·Gê�Û3ÁPµÊ¸5Ã�·,¸x´ºµ�®¿Ù�æ«¸×µ éÊ·u´ ± ·6æ�·t¸5¶t·,æ�´5Ö ¾ Â=	ÕÖ ¾ Â¿®¿´3½�µG»
´ ± · ° ß�²5æ�·,·,¶ ± Þ­´ ± ·e·)þ%®³²¹´º·,Á�¶,·eµG»#®³Á�»áµÊ¸×Ù ¾ ´º®³µGÁ�¸5·tÃ«Ö«Á«Ã ¾ Á«¶t½�®³Ás´ ± · ° ß�²5æ�·,·t¶ ±�¾ Á�Ã � ß
²×æ�·t·,¶ ± µG» ¾ ²5æ�· ¾ èG·,¸�®³²�·ÿþ%æ«Â³µÊ®¼´º·tÃ ê
� Â¿µG´ÔµG»�®³Á�´5·,¸5·t²×´ ±C¾ ²ÔØ�·,·tÁ�·)éJ®³Á«¶t·,Ãh®³Á.¸5·t¶,·tÁÕ´H½Ê· ¾ ¸5²Ô´5µk®¿Ù�æ�¸5µ éÊ·¦´ ± ·Àæ�·t¸5¶t·,æ�´5Ö ¾ Â;	ÕÖ ¾ Â¿®¿´3½

µÜ»C´ ± ·\Á ¾ ¸5¸×µ â Ø ¾ Á«Ã.´º·tÂ³·,æ ± µÊÁ«·\²×æ�·t·,¶ ± Ø�½x·ÿþ%´5·,Á«Ã�®³Á«Ý
®¼´º²ÓØ ¾ Á«Ã â ®¿Ã�´ ± êÓÛ3Áx´ ± ®¿²n´ ± ·,²5®¿²,ÞÊ´ ± · ¾ æ%ì
æ�¸5µ ¾ ¶ ± ´ºµ:®¿Ù�æ�¸5µ éÊ·À´ ± ·ãæ�·t¸5¶,·tæ�´ºÖ ¾ Â$	ÕÖ ¾ Â³®¿´3½eµÜ» ´ ± · ° ß ²5æ�·,·t¶ ± ®³²H·)þJ´º·tÁ«Ã«·,Ã6»áµÊ¸HØ ¾ Á�Ã â ®³Ã�´ ±
·ÿþJ´º·,Á�²5®³µGÁ�µG»n´ ± ·_´º·tÂ³·,æ ± µÊÁ«·k²5æ�·,·t¶ ± ê °�± ·:æ�¸5·téJ®¿µÊÖ«²À· � µÊ¸×´5²�´5µ â\¾ ¸×Ã«²ãØ ¾ Á«Ã â ®¿Ã�´ ± ·)þJ´º·tÁ«²5®¿µÊÁ
µÜ»n´5·,Â³·tæ ± µÊÁ�·k²×æ�·t·,¶ ±�¾ ¸5·_Ã«®¿²5¶,Ö�²5²5·tÃ�®¿Áj´ ± ·
»áµÊÂ³Â¿µ â ®³Á«Ýx²×·,¶)´º®³µGÁ ê

_�f



� Ú¿� [TYkYk]6b:[Tf:wpXEl ^.b o.[6a�W�d o,Wj^:w X�qj^EX
asl o bha bhd a�[T]u]6b0d�}
o.[6apWq^kX
y£XZY:wsbhapXvl�YkXZXEf:w

°�± ·sØ ¾ ²5®¿¶s®³Ã«· ¾ µG»kØ ¾ Á�Ã â ®³Ã�´ ± ·)þJ´º·tÁ«²5®¿µÊÁ ¾ Â³ÝÊµG¸5®¿´ ± Ùh²�®¿²u´ºµO·ÿþ%´5¸ ¾ ¶)´j®³Á�»áµG¸5Ù ¾ ´º®¿µÊÁ ¾ Ø�µÊÖ�´
´ ± ·hÙ�®¿²5²5®¿Á«Ý|²5æ�·,·,¶ ± ¶tµÊÙhæ�µÊÁ�·,Á�´º²k»á¸5µÊÙ ´ ± · ¾ é ¾ ®¿Â ¾ Ø«Â¿·.Á ¾ ¸×¸5µ â Ø ¾ Á«Ã�²5®¿ÝÊÁ ¾ Â¡ð ¸×·t»á·t¸ õ ·t¶t´5®³µÊÁ ê
DGêjF ó ê ßpµÊ²×´|µG»E´ ± ·s´5·,¶ ± Á«®A	ÕÖ«·,²pÖ«²5·tÃù»áµÊ¸6´ ± ®³²T´ ¾ ²5è ·,Ùhæ«Â¿µÆ½�´ ± ·�²×µÊÖ«¸5¶t·)ì ç Â¿´5·,¸jÙ�µJÃ«·tÂ
µG»
²×æ�·t·,¶ ± ÝÊ·tÁ«·,¸ ¾ ´º®¿µÊÁ ê<Û3ÁQ´ ± ·,²×·�´º·t¶ ± Á«®h	ÕÖ«·t²,Þ�´ ± ·�¸5·t¶,µÊÁ�²×´º¸×Ö«¶t´5®³µÊÁQæ«¸5µÊØ�Â³·,Ù ®¿²�Ã«®¼éJ®³Ã«·tÃQ®³Á�´5µ
´ â µ�²×·,æ ¾ ¸ ¾ ´5·�´ ¾ ²5èÕ²,ê °�± · ç ¸5²¹´:´ ¾ ²5ès®¿²E¸×·,¶,¸×· ¾ ´5®³Á«Ý ¾ ²×·t´EµG» â ®¿Ã«·,Ø ¾ Á«Ã�úÈ®³Á�· ¾ ¸kåÔ¸5·tÃ«®³¶)´º®³µGÁ
ð ú�å ó ¶tµ%·?��¶t®³·tÁÕ´5²,Þ ¾ Á«Ã�´ ± ·h²5·t¶,µÊÁ�Ã�´ ¾ ²5è�®¿²_»áµG¸5Ùh®³Á«Ýu´ ± · â ®³Ã«·tØ ¾ Á«Ã�¸5·t²5®³Ã�Ö ¾ ÂÔ·,¸×¸5µÊ¸_²×®³ÝÊÁ ¾ ÂLê
°�± ·¡¶tµÊ¸5¸×·,Â ¾ ´º®³µGÁhØ�·t´ â ·,·tÁT´ ± · ± ®¿Ý ± Ø ¾ Á«Ã�ð�FÜìöfkèJûw� ó£¾ Á«Ã�´ ± ·�Â³µ â Ø ¾ Á«Ã�ð1îÆìöFkè%ûw� ó »á¸5·>	JÖ�·,Á«¶)½
¶tµÊÙhæ�µÊÁ�·,Á�´º² ¾ ¸5·k·)þ%æ«Â¿µÊ®¿´5·,Ã êC*ZÁ«¶,·k´ ± · â ®³Ã«·tØ ¾ Á«Ã�²5æ�·,¶t´5¸ ¾ Ân·,Á�éÊ·tÂ³µÊæ�· ±«¾ ²ãØ�·,·tÁ�ÝÊ·,Á�·,¸ ¾ ´º·,Ã�Þ
´ ± · â ®³Ã�·,Ø ¾ Á�Ã�¸×·,²5®¿Ã«Ö ¾ Ân®³²
Ö«²×·,Ã�´ºµj·)þ%¶t®¿´º·x´ ± · â ®³Ã�·,Ø ¾ Á�Ã�ú�åù²¹½JÁÕ´ ± ·,²×®³² ç Â¿´5·,¸Z¸×·,²×Ö«Â¿´5®³Á«Ý6®¿Á
¾ ¸5·tÝÊ·,Á«·t¸ ¾ ´5·,Ã â ®¿Ã«·,Ø ¾ Á«Ã�²×æ�·t·,¶ ± ²×®³ÝÊÁ ¾ ÂLê\Û3Á|´ ± ·E®³Ã«· ¾ ÂÈ¶ ¾ ²×·GÞ�®¿´�®³²�Ã«·,²×®³¸ ¾ Ø«Â³·
´5µu¸5·t¶,µ éÊ·t¸ã´ ± ·
²×æ�·t·,¶ ± ¶tµÊÙ�æ�µÊÁ«·tÁ�´º²hØ�·)´ â ·t·,Á<ï�êüï�èJûC� ¾ Á«Ã f�èJûC�ÜÞ ¾ ² â ·,Â¿Â ¾ ²�¶tµÊÙhæ�µÊÁ�·,Á�´º²�®³ÁP´ ± ·pÂ³µ â
ð îAìIïGîÊî.ûC� ó »á¸×·�	ÕÖ«·tÁ«¶t½|Ø ¾ Á�Ã / Fr_
01ê
� Ú¿� Ú [ ^¦ÉJÇAÏnÍ­Ì�ï}X­ÉJË.Ñ Å�ÄÆÉÕÎ�É%Í�ÉÕÄÆÐ�Ñ É�M�Ì�Q­ÉrS­ÐCÍZQ�ËtÒÔÉ%ÇGÑ?ÄAÐ�O#ÉJÍ$U�É�O Å�ÒÔÉJË
� Ú¿� Ú [ Ú [ y#Ì Í­ÉÕÐ«ÄTR�Ð«Ò­ÒÓÌ Í­Î�Ñ ÉJÇÜÏ­Í­Ì�ï�X�ÉJË

°�± ·�Â¿®³Á«· ¾ ¸TÙ ¾ æ«æ«®¿Á«ÝPØ�·)´ â ·t·,ÁV´ ± ·�Á ¾ ¸5¸×µ â Ø ¾ Á«ÃV²×æ�·t¶t´5¸ ¾ Â
éÊ·t¶t´5µÊ¸ W�¾ Á«Ã<´ ± · â ®¿Ã«·,Ø ¾ Á«Ã
²×æ�·t¶t´5¸ ¾ Â éG·,¶t´5µÊ¸ s ®³²�ÝG®¿éÊ·tÁpØ�½

s ¨ d�W ¬ ðx_JêAD ó

âÀ± ·,¸5·�´ ± ·T·tÂ³·tÙ�·tÁÕ´5²:µG»�´5¸ ¾ Á�²×»áµÊ¸×Ù ¾ ´5®³µÊÁ�Ù ¾ ´º¸×®¼þ d ¾ ¸5·�Ã«·t´5·,¸5Ùh®³Á�·,Ã�Ö«²×®³Á«Ý�Â³· ¾ ²×´x²�	ÕÖ ¾ ¸5·t²
/ F�ï�01ê °�± ·kÙ ¾ ´º¸5® þ d ®³²À¶ ¾ Â¿¶,Ö«Â ¾ ´º·tÃ ¾ ²

d ¨ ð q   q|ó,ð�ñÒq   z ¬ ðx_Jêi_ ó

_�g



âÀ± ·,¸5· q ¾ Á«Ã z ¾ ¸5·:´ ± ·eÙ ¾ ´5¸5®¿¶,·,²¡¶,µÊÙhæ«¸×®³²5®¿Á«Ýu´ ± ·.Á ¾ ¸×¸5µ â Ø ¾ Á«Ã ¾ Á«Ã â ®¿Ã«·,Ø ¾ Á«Ã�²5æ�·,¶t´5¸ ¾ Â
éG·,¶)´ºµÊ¸×²¡¸×·,²5æ�·,¶)´º®¼éÊ·,Â¼½Êê

Û3Á / F�F&0LÞAúÈ®³Á�· õ æ�·t¶t´5¸ ¾ Âr9C¸5·>	ÕÖ«·,Á«¶t®³·t²¦ð ú õ 9 ó�â ·,¸5·Hæ«¸×µÊæ�µG²5·,Ã_»áµÊ¸È·t²×´º®¿Ù ¾ ´º®³Á�Ý¦´ ± · â ®¿Ã«·,Ø ¾ Á«Ã
²×æ�·t¶t´5¸ ¾ Â%·,Á�éÊ·tÂ³µÊæ�·Gê °�± ·\Â³®¿Á«· ¾ ¸­Ù ¾ æ«æ«®¿Á«Ý�»á¸×µÊÙ�´ ± ·¦Á ¾ ¸5¸×µ â Ø ¾ Á«Ãeú õ 9p´5µ¡´ ± · â ®³Ã�·,Ø ¾ Á�Ãeú õ 9
â¦¾ ² ¾ ¶ ± ®¿·téG·,ÃhÖ«²5®¿Á«Ý_ÙxÖ«Â¿´5®³æ«Â¿·¦Ù ¾ ´º¸×®³¶t·,²,ê °�± ·ÀÙ ¾ ´º¸×®³¶,·t²Ô¶,µÊ¸×¸5·t²5æ�µÊÁ«Ã«·tÃh´5µ_´ ± ·�Ã«® � ·t¸5·,Á�´H¶,Â¿Ö«²¹ì
´5·,¸×²\µG»È´ ± ·Z²5æ�·,·t¶ ± »á¸ ¾ Ùh·,²¦Ø ¾ ²5·tÃ6µÊÁT´ ± ·ã²5æ�·,¶t´5¸ ¾ Â�² ±C¾ æ�·ÜêÔÛ3Á / FrB;0LÞJ´ ± ·Z¶t·,æ«²¹´º¸ ¾ Â�¶tµ%·?��¶t®³·tÁÕ´5²
µÜ»à´ ± ·EÁ ¾ ¸×¸5µ â Ø ¾ Á«Ã�ðáÃ«µ â Á«² ¾ Ù�æ«Â¿·,Ã â ®³Ã«·tØ ¾ Á«Ã ó ²5æ�·,·t¶ ±�â ·,¸×·xÙ ¾ æ«æ�·,Ãp´5µu´ ± ·:¶,·tæ«²×´5¸ ¾ Ân¶,µÜì
·?�h¶,®³·tÁ�´º²�µG»�´ ± · â ®³Ã«·tØ ¾ Á«Ã�ð ² ¾ Ùhæ«Â³®¿Á«ÝE»á¸×·�	ÕÖ«·,Á�¶t½�¨¿D íxèJûC� ó ²5æ�·,·,¶ ± Ø�½6Ùh· ¾ Á«²¦µG» ¾ Â³®³Á�· ¾ ¸
æ�¸5·,Ã�®³¶t´5µÊ¸x´ ±«¾ ´ â¦¾ ².´º¸ ¾ ®³Á«·tÃ�µ éG·,¸eÝÊ·,Á�·,¸5®¿¶6²5æ�·,·t¶ ±�ç Â¿·,²,ê�Û3Á / F�í�01ÞÔ´ ± · â ®¿Ã«·,Ø ¾ Á«Ã�²5æ�·,¶t´5¸ ¾ Â
·tÁ�éÊ·,Â¿µÊæ�· â¦¾ ²¦·t²×´º®¿Ù ¾ ´º·,Ã�Ø�½�Ù ¾ æ«æ�®³Á«Ý_´ ± ·À´º®¿Ù�·�´5¸ ¾ �×·t¶t´ºµG¸5®³·t²¦µG»�´ ± ·¡¶,·tæ«²×´5¸ ¾ Â�¶,µJ·>�h¶,®¿·,Á�´º²¦µG»
´ ± ·_Á ¾ ¸×¸5µ â Ø ¾ Á«Ã ¾ Á«Ã â ®³Ã�·,Ø ¾ Á�Ãp²×æ�·t·,¶ ± Ö�²5®³Á�Ý ¾.ç Â¼´º·,¸×Ø ¾ Á«èh´º·t¶ ± Á«®h	ÕÖ«·Üê
� Ú¿� Ú [ Ú¿� f:Å�Q­ÉrSÔÅ Å%K R�Ð«ÒnÒnÌ Í­Î�Ñ ÉJÇÜÏ­ÍnÌ5ï�X�ÉJË

°�± · â ®¿Ã«·,Ø ¾ Á«Ã�²×æ�·t¶t´º¸ ¾ Â­·,Á�éÊ·tÂ³µÊæ�· ±«¾ ²¡Ø�·,·tÁ�·,²¹´º®¿Ù ¾ ´5·,Ã|Ö«²5®¿Á«Ýh¶,µJÃ«·,Ø�µ%µGèTÙ ¾ æ«æ«®³Á�Ý«ê\ô¦µJÃ«·ÿì
Ø�µJµÊèuÙ ¾ æ«æ«®¿Á«Ý.¸5·tÂ³®¿·,²�µÊÁ ¾ µÊÁ«·ÿìý´ºµAì3µÊÁ«·
Ù ¾ æ«æ�®³Á«Ý.Ø�·t´ â ·,·tÁ�¶,µJÃ«·,Ø�µJµÊèÕ²�µÜ»ÓÁ ¾ ¸5¸5µ â Ø ¾ Á«Ã ¾ Á«Ã
â ®¿Ã«·,Ø ¾ Á«Ã.²5æ�·,¶)´º¸ ¾ Â«·,Á�éG·,Â³µGæ�·t²£´5µ
æ«¸5·tÃ«®³¶)´à´ ± · â ®³Ã«·tØ ¾ Á«Ãe·tÁÕéG·,Â¿µÊæ�·Üê °�± · â ®¿Ã«·,Ø ¾ Á«Ãe²5æ�·,¶t´5¸ ¾ Â
·tÁ�éÊ·,Â¿µÊæ�· â¦¾ ²HÃ«·t´5·,¸5Ùh®³Á�·,Ã.»á¸5µÊÙ9´ ± · â ®³Ã�·,Ø ¾ Á�Ã�¶tµ%Ã«·ÀéÊ·t¶t´5µÊ¸ âÀ± µÊ²5·�¶,µÊ¸×¸5·t²5æ�µÊÁ«Ã«®¿Á«Ý_Á ¾ ¸5¸×µ â ì
Ø ¾ Á«ÃP¶,µJÃ«·6éÊ·t¶t´ºµG¸h®¿².¶,Â¿µÊ²5·t²×´e®³ÁP² ±C¾ æ�·j´5µs´ ± ·6²×æ�·t¶t´º¸ ¾ Â�·,Á�éG·,Â³µGæ�·jµG»�´ ± ·6»á¸ ¾ Ù�·uµG»ã®¿Á«æ«Ö�´
Á ¾ ¸5¸×µ â Ø ¾ Á«Ã�²×æ�·t·,¶ ± Ö«Á«Ã«·t¸ ¾ Á ¾ Â¿½J²5®¿²À®³Á / FÊï�0Ôên�£Ö�¶,Â³®¿Ã«· ¾ ÁpÁ«µG¸5Ù â¦¾ ²�Ö«²5·tÃp´ºµ ç Á«Ãj´ ± ·EØ�·,²¹´
Ù ¾ ´5¶ ± ®³Á�´ ± ·xÁ ¾ ¸×¸5µ â Ø ¾ Á�Ã�¶tµ%Ã�·,Ø�µ%µÊè�ê
Û3Á / Fra
01Þ�´ ± ·.Ûý´ ¾ èÕÖ«¸ ¾ ì õ�¾ ®¿´ºµ ¾ Á«Ã�´ ± ·+� ¾ ¸5Ã«Á«·t¸¹ìö� ¾ µ
Ã�®³²×´5µÊ¸×´5®³µÊÁ�Ùh· ¾ ²×Ö«¸5·t² â ·t¸5·�¸×·,æ�µÊ¸×´5·,ÃQ´5µ�®³Ùhæ«¸×µÆéG·|´ ± ·�¶tµÊ¸5¸×·,Â ¾ ´º®³µGÁ�Ø�·t´ â ·,·tÁ<´ ± ·�Ã�®³²×´ ¾ Á«¶t·
Ùh·t´5¸5®¿¶ ¾ Á«Ã ± Ö«Ù ¾ ÁPæ�·t¸5¶,·tæ�´º®¿µÊÁPµG»¡Ã«® � ·,¸×·,Á«¶t·|®¿Á�´ ± ·6¸×·,¶tµÊÁ«²×´5¸5Ö«¶)´º·tÃQ²5æ�·,·t¶ ± »á¸ ¾ Ù�·t²,ê � Á
µGæ�´º®¿Ù ¾ Â�Ý ¾ ®³Á â¦¾ ² ¾ æ�æ«Â³®¿·,Ã�´5µk´ ± · â ®¿Ã«·,Ø ¾ Á«ÃT²¹½%Á�´ ± ·,²×®³² ç Â¼´º·t¸H´5µ:·,Á�²5Ö«¸×·¡´ ±«¾ ´#´ ± ·ã·t²×´5®³Ù ¾ ´º·tÃ
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â ®¿Ã«·,Ø ¾ Á«Ã�®¿Á�»áµÊ¸5Ù ¾ ´5®³µÊÁ ±C¾ Ã�´ ± · ¾ æ«æ«¸×µÊæ«¸×® ¾ ´5·h·tÁ«·,¸×ÝG½ÊêpÛ3Á«²×´5· ¾ Ã�µG»�Ö«²×®³Á«Ýsú�åÓì3Ã�·,¸5®¼éÊ·tÃ�»á· ¾ ì
´5Ö«¸5·t²,Þ�ßy9­ô�ô â ·,¸×·EÖ�²5·,Ã|»áµÊ¸\éÊ·t¶t´5µÊ¸�	JÖ ¾ Á�´º®h� ¾ ´º®¿µÊÁj®³Á / F
f�01ê

ë�²5®³Á�Ýe´ ± ·_¶,µJÃ«·,Ø�µJµÊèuÙ ¾ æ«æ«®¿Á«Ý.²5¶ ± ·,Ùh·GÞ«´ ± ·kÁÕÖ«Ù:Ø�·t¸�µÜ»næ�µÊ²×²5®³Ø�Â³· â ®³Ã�·,Ø ¾ Á�Ãp·tÁÕéG·,Â¿µÊæ�·t²
âÀ± ®³¶ ± ¶ ¾ ÁhØ�·Àæ«¸×·,Ã«®¿¶t´5·,Ãh®³²£Â³®¿Ù�®¼´º·,Ãk´ºµ_´ ± ·À²×®h�,·ÀµG»�´ ± ·�¶tµ%Ã�·,Ø�µ%µÊèÕ²tê ° µ_®³Á�¶,¸5· ¾ ²5·À´ ± ·�ÁÕÖ«Ù:Ø�·t¸
µÜ»�æ�µÊ²5²×®³Ø«Â¿·\·,²¹´º®¿Ù ¾ ´5·,²ÔµG» â ®³Ã�·,Ø ¾ Á�Ãh·tÁ�éÊ·,Â¿µÊæ�·,²,ÞÕ´ â µE²×¶ ± ·,Ùh·,² â ·t¸5·À®³Ùhæ«Â¿·,Ùh·,Á�´º·tÃ.®³Á / F�g�0LênÛ3Á
´ ± · ç ¸5²×´Ó²5¶ ± ·tÙ�·ÜÞ
� Á ¾ ¸5¸×µ â Ø ¾ Á«Ãx¶tµ%Ã«·HéÊ·t¶t´ºµG¸5²Ó´ ±C¾ ´ â ·t¸5·\¶tÂ³µÊ²×·,²×´n´ºµ�´ ± ·#®³Á«æ«Ö%´ÓÁ ¾ ¸5¸5µ â Ø ¾ Á«Ã
·tÁ�éÊ·,Â¿µÊæ�· â ·,¸5·�¶ ± µÊ²×·,Á ê °�± · â ·t®³Ý ± ´º·tÃ�¶,µGÙxØ«®³Á ¾ ´º®¿µÊÁ�µG»¦´ ± ·u¶tµÊ¸5¸×·,²5æ�µÊÁ«Ã�®³Á«Ý�� â ®¿Ã«·,Ø ¾ Á«Ã
¶tµ%Ã�·jéG·,¶)´ºµÊ¸×² â¦¾ ²eÖ«²5·tÃ ¾ ²e´ ± ·j·,²¹´º®³Ù ¾ ´5·,Ã â ®³Ã«·tØ ¾ Á«Ã�·,Á�éG·,Â³µGæ�·Üê�Û3ÁO´ ± ·j²5·,¶tµÊÁ«Ã�²5¶ ± ·tÙ�·ÜÞ
´ â µ�²×·,æ ¾ ¸ ¾ ´º·h¶,µJÃ«·tØ�µJµÊèÕ²E»áµÊ¸
éGµÊ®³¶t·,Ã ¾ Á�Ã�Ö«Á�éÊµG®³¶,·tÃ�²5æ�·,¶)´º¸ ¾ Â#·tÁ�éÊ·,Â¿µÊæ�·,² â ·,¸×·uÖ«²×·,Ã ê °�± ®¿²
²×æ«Â³®¼´x¶tµ%Ã«·tØ�µJµÊè�Ù ¾ æ«æ«®³Á�Ý â\¾ ².¸5·,æ�µÊ¸¹´º·,ÃO´5µ�æ«¸5µJÃ«Ö«¶t· ¾ ²5Ù ¾ Â³Â¿·,¸E²5æ�·,¶t´5¸ ¾ Â¦Ã«®³²¹´ºµÊ¸¹´º®³µGÁ�´ ±«¾ Á
´ ± ·:®¿Á�´º·,¸×æ�µGÂ ¾ ´5®³µÊÁ|²5¶ ± ·tÙ�·ÜêZÛ3Á / BGî�01Þ�´ ± ·E»áµÊÂ¿Â³µ â ®³Á«Ýe´º·t¶ ± Á«®A	JÖ�·,² â ·,¸5·:æ«¸5µÊæ�µÊ²×·,Ã�´ºµu®³Ùhæ«¸5µ éÊ·
´ ± ·�æ�·,¸¹»áµÊ¸5Ù ¾ Á«¶t·pµG»_¶tµ%Ã�·,Ø�µ%µÊè�Ù ¾ æ«æ«®¿Á«Ý«öPð ¾�ó @�·,®¿Ý ± ´º®³Á�Ý ¾ Ã«®¿²×´ ¾ Á«¶,·�Ù�· ¾ ²5Ö«¸×·p´5µ â¦¾ ¸×Ã«²
®¿Á«¶,¸×· ¾ ²×·,Ã�æ ± µGÁ«·t´5®³¶.¶,Â ¾ ²5²×® ç ¶ ¾ ´º®¿µÊÁ Þàð Ø ó Ù ¾ ¸×ÝÊ®³Á ¾ Ânú õ 9 ®¿ÁÕ´5·,¸×æ�µÊÂ ¾ ´º®¿µÊÁ Þnð ¶ ó ¶,µJÃ«·,Ø�µJµÊè�Ù ¾ æ%ì
æ�®³Á«Ý â ®¿´ ± Ù�·tÙ�µÊ¸¹½ÊÞ ¾ Á«Ã<ðáÃ ó ¶tµ%Ã«·tØ�µJµÊè�®³Á�´º·t¸5æ�µÊÂ ¾ ´º®³µGÁ ê °�± · â ·,®¿Ý ± ´º®³Á�Ý�»áµÊ¸_´ ± ·TÃ�®³²×´ ¾ Á«¶t·
Ùh· ¾ ²5Ö«¸×·EÃ«·tæ�·tÁ«Ã«·tÃ�µÊÁj´ ± ·kÙxÖ�´5Ö ¾ ÂÈ®³Á%»áµÊ¸5Ù ¾ ´º®¿µÊÁ�ð�DEØ«®¼´ ó Ø�·t´ â ·,·,Á�´ ± ·_² ± µG¸×´�´º®³Ùh·
¶,¸×®¿´5®³¶ ¾ Â¼ì
Ø ¾ Á«Ã�Â¿µÊÝ ¾ ¸×®¿´ ± Ù ²×æ�·t¶t´5¸ ¾ Â�·,Á�·,¸5ÝÜ½ ¾ Á«Ãpæ ± µÊÁ«·)´º®³¶k¶,Â ¾ ²5²×® ç ¶ ¾ ´º®¿µÊÁ ê °�± ·kÙ�·tÙ�µÊ¸¹½T®¿Á�»áµÊ¸5Ù ¾ ´5®³µÊÁ
â¦¾ ²H®³Á«¶tµÊ¸5æ�µÊ¸ ¾ ´º·tÃh®¿Á�´ºµ
´ ± ·À¶tµ%Ã«·tØ�µJµÊèxÙ ¾ æ«æ�®³Á«Ý
Ø�½.´ ± ·�Ã�®³²×´ ¾ Á«¶t·�Ø�·t´ â ·,·tÁu´ ± ·¡Á ¾ ¸5¸5µ â Ø ¾ Á«Ã
ú õ 9�µG»Ó´ ± ·k¶,Ö«¸×¸5·,Á�´ ¾ Á«Ã�æ«¸×·téJ®³µGÖ«²�»á¸ ¾ Ùh·,²À´ºµh®³Á�´º·t¸5æ�µÊÂ ¾ ´5·
´ ± ·kæ«¸5·)éJ®³µÊÖ«² â ®³Ã«·tØ ¾ Á«Ã�ú õ 9�´5µ
·t²×´5®³Ù ¾ ´º·\´ ± ·À¶,Ö«¸×¸5·,Á�´ â ®³Ã«·tØ ¾ Á«Ã�ú õ 9¦ê�Û3Á / B�D�0LÞÕµÊÁ�·�²×¶ ± ·,Ùh·�Ö«²5·tÃ�´ ± ·�Ã�®³²×´ ¾ Á«¶t·�Ø�·t´ â ·,·tÁu´ ± ·
Ö�æ«² ¾ Ùhæ«Â¿·,Ã.Á ¾ ¸×¸5µ â Ø ¾ Á�Ãuú õ 9 ¾ Á�Ãe´ ± ·À²5·tÂ³·,¶)´º·tÃ�Á ¾ ¸5¸5µ â Ø ¾ Á«Ãhú õ 9�¶tµ%Ã�·\éÊ·,¶)´ºµÊ¸Ô´5µ
·,²×´5®³Ù ¾ ´º·
´ ± · â ®¿Ã«·,Ø ¾ Á«Ã6ú õ 9¦ê � Á«µG´ ± ·,¸¦²×¶ ± ·,Ùh·Z®¿ÁÕ´5·,¸×æ�µÊÂ ¾ ´º·tÃh´ ± ·ãÖ�æ«² ¾ Ùhæ«Â¿·,ÃTÁ ¾ ¸5¸5µ â Ø ¾ Á«Ã6ú õ 9 ¾ Á«Ã
´ ± ·_Ù ¾ æ«æ�·tÃ â ®³Ã«·tØ ¾ Á«Ãpú õ 9¦ê
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� Ú¿� Ú [ Ú¿� l�Ñ Ð%ÑÆÌ1Ë)ÑÆÌ1ÇÊÐ�OnR�Ð�ÒnÒnÌ1Í�Î�Ñ?É%ÇAÏ­ÍnÌ5ï�X�É%Ë

°�± ·h²¹´ ¾ ´5®³²¹´º®³¶ ¾ ÂÓÃ�·,æ�·,Á«Ã«·tÁ«¶,·�Ø�·)´ â ·t·,Á�´ ± ·eÁ ¾ ¸×¸5µ â Ø ¾ Á�Ã ¾ Á�Ã â ®¿Ã«·,Ø ¾ Á«Ã�²5æ�·,·,¶ ± ²5æ�·,¶)´º¸ ¾ ®³²
·ÿþ%æ«Â³µÊ®¼´º·tÃ�´ºµ6·t²×´º®¿Ù ¾ ´º·E´ ± · â ®¿Ã«·,Ø ¾ Á«Ã�²5æ�·,¶t´5¸ ¾ Ø ¾ ²5·,Ã�µÊÁsæ�¸5µÊØ ¾ Ø«®³Â¿®³²×´5®³¶_Ùh· ¾ ²×Ö«¸5·t²,ê_Û3Á / B�_;0LÞ
²×æ�·t¶t´5¸ ¾ Â%·,Á�éÊ·tÂ³µÊæ�·,² â ·,¸×·\Ùhµ%Ã«·tÂ³Â¿·,Ã ¾ ²Ó¶tµÊÙxØ«®¿Á ¾ ´º®¿µÊÁ«²­µG»C²×®³ÝÊÁ ¾ Â³²­·,Ùh®¿´5´5·,Ãk»á¸5µÊÙ;Ã«® � ·t¸5·,Á�´Ó¸ ¾ Á%ì
Ã�µÊÙ�²5µÊÖ�¸5¶,·t²,ê�� ¾ ¶ ± ²×µÊÖ«¸×¶,·¦ÝG·,Á«·t¸ ¾ ´5·,Ã ¾ Ö%´ºµÊ¸×·,ÝÊ¸×·,²5²×®¿éG·¦²5æ�·,¶)´º¸ ¾ Â%·tÁ�éÊ·,Â¿µÊæ�·¦æ ¾ ¸ ¾ Ùh·t´º·t¸5²­Ø ¾ ²×·,Ã
µGÁ ¾ � ¾ Ö«²×²5® ¾ ÁuÃ«®¿²×´5¸5®³Ø�Ö�´º®¿µÊÁ ê °�± ·ãÁ ¾ ¸5¸5µ â Ø ¾ Á«Ã ¾ Á«Ã â ®³Ã«·tØ ¾ Á«Ãu²5µÊÖ«¸×¶,· â ·t¸5·Z¶tµÊ¸5¸×·,Â ¾ ´º·,Ã ¾ ¶)ì
¶tµÊ¸5Ã�®³Á«Ýs´ºµ ¾ ´5¸ ¾ Á�²5®¿´5®³µÊÁOæ�¸5µÊØ ¾ Ø«®³Â¿®¿´3½�Ù ¾ ´5¸5®¼þ Ç ¨ / Á ­óò,0LÞ âÀ± ·,¸×· Á ­ôò â\¾ ²e´ ± ·pæ«¸×µÊØ ¾ Ø�®³Â³®¼´3½
´ ±C¾ ´k´ ± · â ®³Ã«·tØ ¾ Á«Ã�²5æ�·,·,¶ ±Oâ¦¾ ²:ÝG·,Á«·t¸ ¾ ´5·,ÃOØ�½�´ ± ·~õ � É â ®¿Ã«·,Ø ¾ Á«Ã�²×µÊÖ«¸5¶t·TÝÊ®¼éÊ·,Á�´ ±C¾ ´:´ ± ·
Á ¾ ¸5¸×µ â Ø ¾ Á«Ã|æ�µÊ¸¹´º®¿µÊÁ â\¾ ²¡ÝÊ·tÁ«·,¸ ¾ ´º·tÃpØ�½6´ ± ·�« � É Á ¾ ¸5¸×µ â Ø ¾ Á«Ã|²5µÊÖ«¸×¶,·Üê
�¡¾ ¸5¸×µ â Ø ¾ Á«ÃT²×æ�·t¶t´º¸ ¾ Â�·,Á�éÊ·tÂ³µÊæ�·ZµG»È®¿Á«æ«Ö�´#²5æ�·,·t¶ ±6â\¾ ²H´º¸ ¾ Á«²×»áµG¸5Ùh·,Ãu´5µ â ®³Ã�·,Ø ¾ Á�ÃT²5æ�·,¶ÿì

´5¸ ¾ Â#·,Á�éÊ·tÂ³µÊæ�·jØ ¾ ²×·,Ã�µÊÁ�´ ± ·v� ¾ Ö«²×²5® ¾ Á�ßp®¼þJ´ºÖ�¸5·|ßpµJÃ«·,Â
ðx�kß�ß ó ®³Á / BGï�01ê °�± ·jÙ ¾ æ�æ«®³Á«Ý
»áÖ�Á«¶t´5®³µÊÁ�»áµÊ¸E´ ± ®¿²:´º¸ ¾ Á«²×»áµG¸5Ù ¾ ´º®¿µÊÁ â¦¾ ²x´ ± ·6Â³· ¾ ²×´.²�	JÖ ¾ ¸5·t²h¸×·,ÝÊ¸×·,²×²5®³µGÁ�·t²×´5®³Ù ¾ ´º·ÜÞÔµÊØ�´ ¾ ®³Á«·tÃ
»á¸×µÊÙ¥ð Á ¾ ¸5¸5µ â Ø ¾ Á«Ã ¾ Á«Ã â ®³Ã«·tØ ¾ Á«Ã ó ´º¸ ¾ ®³Á«®¿Á«ÝkÃ ¾ ´ ¾ êàÛ3Á / B�F&0LÞ ¾ Ö«Á�® ç ·tÃTæ«¸5µGØ ¾ Ø«®¿Â³®³²¹´º®¿¶\»á¸ ¾ Ùh·)ì
â µÊ¸×è â¦¾ ²6¶,¸×· ¾ ´5·,Ã âÀ± ®¿¶ ± ®³Á�´º·tÝÊ¸ ¾ ´5·,Ã�´ ± ·�»á· ¾ ´ºÖ«¸×·�Ã«·,Á�µÊ®³²×®³Á«Ý ¾ Á«Ã Ø ¾ Á«Ã â ®³Ã�´ ± ·)þJ´º·tÁ«²5®¿µÊÁ
æ�¸5µJ¶,·,²×²uÖ«²×®³Á«Ý ¾ ²×®³Á«ÝGÂ³·6² ±«¾ ¸5·tÃ�²×´ ¾ ´º®¿²×´º®¿¶ ¾ Â�ÙhµJÃ«·,Â1ê °�± · �Eß�ß ´º¸ ¾ ®³Á�·,Ã�µÊÁQÁ ¾ ¸5¸5µ â Ø ¾ Á«Ã
²×æ�·t·,¶ ±<¾ Á�Ã ¾ ²¹´ ¾ ´5·)ìý¶,µÊÁ«Ã�®¿´º®¿µÊÁ ¾ Â ¾ ��Á�·|´5¸ ¾ Á«²¹»áµÊ¸5Ù�®¿Á�´ ± ·�ß|·,ÂC9�¸×·�	ÕÖ«·tÁ«¶t½�ô¦·,æ«²¹´º¸ ¾ Â
ô¦µÜì
·?�h¶,®³·tÁ�´º²sð1ßy9­ô�ô ó Ã«µÊÙ ¾ ®¿ÁP´5µ�´5¸ ¾ Á«²¹»áµÊ¸5Ùh·,Ã�´ ± ·pÁ ¾ ¸×¸5µ â Ø ¾ Á«ÃQ²5æ�·,¶t´5¸ ¾ Â�·,Á�éG·,Â³µGæ�·p®³Á�´ºµ ¾
â ®¿Ã«·,Ø ¾ Á«Ãj²5æ�·,¶)´º¸ ¾ Â ·,Á�éÊ·tÂ³µÊæ�·GêHû�®³Ã«Ã«·tÁ|ß ¾ ¸×èGµ é|ßpµJÃ«·,ÂÔð1ûZß�ß ó#â\¾ ²�·)þ%æ«Â³µG®¿´º·tÃT´ºµ.®¿Á«Ã«®³¶ ¾ ´º·
´ ± ·Tæ«¸×µÊæ�·,¸:¸×·,æ«¸×·,²×·,Á�´ ¾ ´5®¿éG·,²eµG»ÀÃ«® � ·t¸5·,Á�´:²5æ�·,·,¶ ± »á¸ ¾ Ù�·t²E´5µ�®³Ùhæ«¸5µ éG·�´ ± ·Tæ�·t¸×»áµÊ¸×Ù ¾ Á«¶,·�µG»
ú õ 9�ì3Ø ¾ ²×·,Ã ¾ æ«æ«¸×µ ¾ ¶ ± ·t²EØ�½ ¾ æ�æ«Â¿½J®³Á�Ý ¾ Ùh®³Á«®¿ÙxÖ«Ù Ù�· ¾ Á�²í	ÕÖ ¾ ¸×·�¶t¸5®¼´º·,¸×® ¾ ´5µp·t²×´º®¿Ù ¾ ´º·x´ ± ·
â ®¿Ã«·,Ø ¾ Á«Ã|ú õ 9�é ¾ Â³Ö«·t² / B�BJÞ�BGí�01êÔÛ3Á / B�a;0LÞ«·>	ÕÖ ¾ Â³®A� ¾ ´5®³µÊÁ â\¾ ²À¶tµÊÙxØ«®¿Á«·,Ã â ®¼´ ± ²×´ ¾ ´º®¿²×´º®¿¶ ¾ Â�·,²¹´º®¼ì
Ù ¾ ´5®³µÊÁ6»áµÊ¸ â ®³Ã«·tØ ¾ Á«Ãp²5æ�·,¶)´º¸ ¾ Ân·t²×´º®¿Ù ¾ ´º®³µGÁ Þ ¾ Á«Ã ¾ Á�®¿Ù�æ«¸×µ éÊ·,Ùh·,Á�´ â\¾ ²ã¸5·tæ�µG¸×´º·tÃ�µ éÊ·t¸¡´ ± ·
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²¹´ ¾ ´5®³²¹´º®³¶ ¾ Â�·t²×´5®³Ù ¾ ´º®¿µÊÁT´º·t¶ ± Á«®h	ÕÖ«·t²,ê
� Ú¿� Ú [ Ú k apÉ�X­ÄÆÐ;O¦Í­É�ÑÒMxÅ�ÄLKÈË)}íSnÐ«Ë,É�Q Ñ?É%ÇAÏ­ÍnÌ5ï�X�É%Ë

� ·,Ö«¸ ¾ Â�Á«·t´ â µÊ¸5èh´º·t¶ ± Á«®h	ÕÖ«·t²\´ºµx·ÿþJ´º¸ ¾ ¶t´\´ ± ·ãÙh®³²×²5®³Á�ÝE»á¸5·>	ÕÖ«·,Á«¶)½T¶tµÊÁ�´º·,Á�´5²�ØÕ½ ¾ ²×®³Ùhæ«Â³·�Á«µÊÁ%ì
Â¿®³Á«· ¾ ¸hÙ ¾ æ�æ«®³Á«Ý�»á¸5µGÙ Á ¾ ¸5¸×µ â Ø ¾ Á«Ã�´ºµ â ®³Ã«·tØ ¾ Á«Ã ²×æ�·t·,¶ ± ²5®¿ÝÊÁ ¾ Â / B�f�0ãÖ�²5·,Ã ¾ ÙxÖ«Â¿´5®³Â ¾ ½G·,¸
æ�·,¸×¶,·tæ�´º¸×µÊÁ�®³Á�»á·,·tÃ�»áµÊ¸ â\¾ ¸×Ã�µÊæ�·,¸ ¾ ´º®¿µÊÁ â ®¿´ ± ´ ± ¸5·,·�Â ¾ ½Ê·t¸5²k»áµÊ¸_Ù ¾ æ�æ«®³Á«Ý�ê � Ã ¾ æ�´º®¼éÊ·h²5æ«Â¿®³Á«·
Á�·,Ö«¸ ¾ Â¡Á�·t´ â µÊ¸5èÕ² â ·,¸5·�Ö«²5·tÃ�»áµÊ¸ â ®¿Ã«·,Ø ¾ Á«Ã�·,²¹´º®¿Ù ¾ ´5®³µÊÁ�®³Á / B�g�0LÞ âÀ± ®³¶ ±�â¦¾ ²u¸×·,æ�µÊ¸×´5·,Ã�´5µ
¸×·,Ã«Ö�¶,·
´ ± ·
¶tµÊÙhæ«Ö�´ ¾ ´º®³µGÁ ¾ Â�Â³µ ¾ Ã6µÜ»n²¹´ ¾ Á�Ã ¾ ¸5ÃjÁ«·tÖ«¸ ¾ ÂÈÁ«·t´ â µÊ¸5èÕ²tÞ ¾ Á«Ãj®³Ùhæ«¸5µ éÊ·¡´ ± ·
ÝÊ·tÁ«·,¸ ¾ Â¼ì
®¿² ¾ ´5®³µÊÁ6¶ ¾ æ ¾ Ø�®³Â³®¼´º®¿·,²,ê
� Ú¿� Ú¿� r6ÉJÍ�ÉÕÄAÐ%ÑÆÌ Å�Í�Å%V=M�ÌzQ�ÉrSnÐCÍZQ�É
W�Ç�Ì0Ñ Ð�ÑÆÌáÅ�ÍQË?ÌáÎ�Í­Ð;O

°�± ®³²�²5·,¶)´º®¿µÊÁpØ�¸5®³·?,«½j·)þ%æ«Â ¾ ®³Á�²�²×µÊÙh·EµG»n´ ± · â ®³Ã�·,Â¿½TÖ«²5·tÃ�´º·t¶ ± Á«®h	ÕÖ«·t²ã»áµÊ¸ÀÝÊ·tÁ«·,¸ ¾ ´º®¿µÊÁpµÜ»Ó´ ± ·
â ®¿Ã«·,Ø ¾ Á«Ã�·ÿþ%¶,®¿´ ¾ ´º®¿µÊÁ�²5®³ÝGÁ ¾ ÂLê °�± ·hÙ�µJÃ«Ö«Â ¾ ´º®¿µÊÁ�´º·t¶ ± Á«®A	JÖ�·�»áµÊ¸ â ®³Ã�·,Ø ¾ Á�Ã�¸5·t²5®¿Ã«Ö ¾ Â£¸5·tÝÊ·,ÁJì
·t¸ ¾ ´5®³µÊÁ�®³²
´5µpÙxÖ�Â¿´º®¿æ«Â¿½|´ ± ·�¸×·,²5®¿Ã«Ö ¾ Â£²×®³ÝÊÁ ¾ Â â ®¿´ ±�¾ ÙhµJÃ«Ö«Â ¾ ´º®³µGÁ�»áÖ«Á«¶)´º®³µGÁ ê °�± ·h¸5·t²5Ö«Â¼´º®³Á�Ý
²×®³ÝÊÁ ¾ Â�®¿² ç Â¼´º·,¸×·,Ã â ®¿´ ±e¾ Ø ¾ Á«ÃJì3²×´5µÊæ ç Â¼´º·,¸n´ ±C¾ ´à®³²àÃ«·t²5®¿ÝÊÁ«·,Ãe¶tµÊ¸5¸×·,²5æ�µÊÁ«Ã�®³Á«ÝZ´5µZ´ ± ·\´5·,Â³·tæ ± µÊÁ�·
Ø ¾ Á«Ã«æ ¾ ²5²,ê °�± · ç Â¼´º·t¸5·,Ãh²5®¿ÝÊÁ ¾ ÂC®¿² ¾ Ã«Ã«·tÃ�´5µk´ ± ·ÀµÊ¸5®¿ÝÊ®³Á ¾ Â�Á ¾ ¸×¸5µ â Ø ¾ Á�Ãu·)þ%¶t®¿´ ¾ ´º®³µGÁh²×®³ÝÊÁ ¾ Â / F&0Lê

°�± ·eÁ«µGÁ«Â³®¿Á«· ¾ ¸
æ�¸5µJ¶,·,²×²5®¿Á«Ý|´5·,¶ ± Á�®h	ÕÖ«· ¾ æ«æ«Â¿®³·,² ¾ Á«µGÁ«Â³®¿Á«· ¾ ¸¡´º¸ ¾ Á«²×»áµÊ¸×Ù ¾ ´º®³µGÁs²5Ö«¶ ±�¾ ² ¾
»áÖ�Â³Â¼ì â\¾ éG·T¸5·t¶t´º® ç ·,¸:µÊ¸ ¾ ²í	ÕÖ ¾ ¸×·6µÊæ�·,¸ ¾ ´º®³µGÁ�´ºµ�´ ± ·6Á ¾ ¸×¸5µ â Ø ¾ Á«ÃP¸×·,²5®¿Ã«Ö ¾ Â1ê °�± ®³²x´5¸ ¾ Á«²¹»áµÊ¸¹ì
Ù ¾ ´5®³µÊÁh¶,¸×· ¾ ´5·,² ± ®³Ý ± »á¸5·�	ÕÖ«·tÁ«¶t½u¶,µÊÙhæ�µÊÁ«·,Á�´5²#´ ±«¾ ´ ±C¾ éG· ¾ ¶tµÊÁ�´º®³ÁÕÖ«µGÖ«² ±C¾ ¸×Ù�µGÁ«®³¶À²×´5¸5Ö«¶)´ºÖ«¸×·
â ®¼´ ± ´ ± ·:Ø ¾ ²5·tØ ¾ Á«Ã ê °�± ·x¸5·t²5Ö«Â¼´º®³Á�ÝT²5®¿ÝÊÁ ¾ Â�®³²¡²5æ�·,¶)´º¸ ¾ Â³Â¿½ , ¾ ´5´º·tÁ«·,Ãs²×µT´ ±C¾ ´ã´ ± ·:·)þ%¶t®¿´ ¾ ´º®³µGÁ
Ã�µ%·t²�Á�µG´ ¾�� ·,¶t´À´ ± ·_µÆéG·,¸ ¾ Â³ÂÈ²×æ�·t¶t´º¸ ¾ ÂÈ² ±«¾ æ�· / íÊî�01ê

°�± ·j²×æ�·t¶t´º¸ ¾ Â¦»áµÊÂ¿Ã«®³Á�Ý�Ù�·)´ ± µJÃOÝÊ·tÁ«·,¸ ¾ ´º·t²e»áµGÂ³Ã«·tÃO®³Ù ¾ ÝÊ·,²:µG»À´ ± ·6Ø ¾ ²5·,Ø ¾ Á«Ã�²5æ�·,¶t´5¸5Ö«Ù
Ø�½s®¿Á«²5·t¸×´5®³Á«Ý �,·t¸5µÊ²_Ø�·t´ â ·,·tÁ�· ¾ ¶ ± ² ¾ Ùhæ«Â¿·xµG»H´ ± ·h²5®¿ÝÊÁ ¾ Â1ê °�± ®¿²kÖ�æ«² ¾ Ùhæ«Â¿®³Á«Ý6®¿² ¾ æ«æ«Â¿®³·,Ãs´5µ
´ ± ·kú�å�¸5·t²5®¿Ã«Ö ¾ Â ²×®³ÝÊÁ ¾ Â ²5µ.´ ±C¾ ´ÀµÊÁ«Â¼½u´ ± ·
´º®³Ùh·Z²¹´º¸5Ö�¶t´ºÖ�¸5·,² ¾ ¸×·
¸5·,æ�Â³®³¶ ¾ ´º·tÃ6®³Á6´ ± · ± ®³Ý ± Ø ¾ Á«Ã
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/ í6D�01ê � æ«®¿´5¶ ± ²¹½%Á�¶ ± ¸5µÊÁ�µÊÖ«² ¾ Á ¾ Â¿½J²×®³² â¦¾ ²�Ö�²5·,Ã�®³Á / í
_
0\´5µ�¶tµÊÙ�æ�Ö�´º·6´ ± ·|ÝGÂ³µG´×´ ¾ Â#¶,Â³µG²5Ö«¸×·
®¿Á«²×´ ¾ Á�´º²têP@<®³Ã�·,Ø ¾ Á�Ã�¸×·,²5®¿Ã«Ö ¾ ÂÔ¸×·,ÝÊ·tÁ«·,¸ ¾ ´º®¿µÊÁ â\¾ ²kØ ¾ ²×·,Ã�µÊÁ�´5®³Ùh·)ìý²5¶ ¾ Â³®³Á�Ýu´ ± ·hµÊæ�·,Á�æ ±C¾ ²×·
µÜ»Ó´ ± ·EÝÊÂ¿µG´5´ ¾ Â ²×µÊÖ«¸5¶t· â¦¾ éÊ·t»áµG¸5Ù|ê °�± ®³²À´º¸ ¾ Á«²×»áµG¸5Ùh·,Ãj´ ± ·kµÊæ�·,Áy	ÕÖ«µÜ´º®³·tÁ�´?Þ âÀ± ®³¶ ± ®³² ¾ ´5®³Ùh·)ì
Ã�µÊÙ ¾ ®³Á6æ ¾ ¸ ¾ Ùh·t´º·t¸�µG»­´ ± ·_ÝÊÂ¿µG´5´ ¾ Â$,Cµ â ²5®³ÝGÁ ¾ ÂLê

Û3ÁP´ ± · ¾ Ø�µ éÊ·|Ù�·tÁÕ´5®³µÊÁ�·,ÃP´º·,¶ ± Á«®h	ÕÖ«·t²,Þ¦´ ± ·p²×æ�·t·,¶ ± ²¹½JÁÕ´ ± ·,²×®h�t·,Ã Ö«²×®³Á«Ýs´ ± · â ®¿Ã«·,Ø ¾ Á«Ã
¸×·,²×®³Ã«Ö ¾ Â ¾ Á«ÃT·,²¹´º®¿Ù ¾ ´5·,Ã â ®³Ã«·tØ ¾ Á«Ã�²5æ�·,¶t´5¸ ¾ Â�·,Á�éÊ·tÂ³µÊæ�· â¦¾ ² ± ®³Ý ± æ ¾ ²5² ç Â¿´5·,¸×·,Ã ê °�± ·ZµÊ¸5®¿ÝÊ®³Á ¾ Â
Á ¾ ¸5¸×µ â Ø ¾ Á«Ã�²5®¿ÝÊÁ ¾ Â â\¾ ²
Ö«æ«² ¾ Ù�æ«Â¿·,ÃsØ�½ ¾ » ¾ ¶)´ºµÊ¸¡µG»£´ â µ ¾ Á�Ã�´ ± ·tÁ�Â¿µ â æ ¾ ²5² ç Â¿´º·t¸5·tÃ ê °�± ·
´ â µh²5®³ÝGÁ ¾ Â³² â ·,¸×·
´ ± ·tÁ ¾ Ã«Ã�·,Ãj´ºµeµÊØ�´ ¾ ®³Á6´ ± · â ®¿Ã«·,Ø ¾ Á«Ã|²5æ�·,·,¶ ± ê
� Ú k bei|^EyHotapX©bhd9^:w|X·d be]U²mYk]TXEl�X
ap^EX
W¯ota�^:wpo l�^EwpXEl�oÆl

åÔ¸×·téJ®³µÊÖ�² â µÊ¸×è�®³Á�æ«¸×µ%¶t·,²5²×®³Á«Ý|²5æ�·,·t¶ ± »á¸×µÊÙ ¾ Â¼´º·t¸5Á ¾ ´5·.²5æ�·,·t¶ ± ²5·tÁ«²5µÊ¸×²EÙ ¾ ®¿Á«Â¿½j»áµJ¶,Ö«²×·,Ã�µÊÁ
·ÿþJ´º¸ ¾ ¶t´º®¿Á«Ý6»á· ¾ ´5Ö«¸5·t²
»á¸5µÊÙ ´ ± · ¾ Â¼´º·,¸×Á ¾ ´5·.²5æ�·,·,¶ ± ²5·tÁ«²5µÊ¸×²k´5µjØ�·eÖ«²×·,Ã�®³Ás´ ¾ Á�Ã«·,Ù â ®¼´ ± ´ ± ·
»á· ¾ ´ºÖ�¸5·,²À·ÿþ%´5¸ ¾ ¶)´º·tÃp»á¸5µGÙ ´ ± · � ß ²×æ�·t·,¶ ± »áµÊ¸�®³Ùhæ«¸5µ éJ®³Á�Ýx´ ± ·_æ�·,¸×»áµG¸5Ù ¾ Á«¶,·
µÜ»n´ ± ·_·)þ%®³²¹´º®³Á�Ý
²×æ�·t·,¶ ± ²¹½%²¹´º·tÙ�²têpÛ3Á�´ ± · â µÊ¸×è�æ«¸5·t²5·,Á�´5·,ÃP®³Á�´ ± ®¿²k´ ± ·,²×®³²tÞn´ ± ·�»áµJ¶,Ö«²k®³²kµÊÁ�æ�¸5µJ¶,·,²×²5®¿Á«Ý�´ ± ·
²×æ�·t·,¶ ± »á¸×µÊÙ ¾ ´ ± ¸5µ ¾ ´ãÙh®³¶t¸5µÊæ ± µÊÁ«·
»áµÊ¸À®³Ùhæ«¸×µÆéJ®¿Á«Ýe®¿´º²�æ�·,¸5¶t·,æ�´5Ö ¾ ÂZ	ÕÖ ¾ Â³®¼´3½ÊÞ ¾ Á�Ã�·)þ%æ«Â¿µÊ®¿´5®³Á«Ý
®¼´º²¡¸5µÊØ«Ö�²×´ºÁ�·,²5²_®¿Á�Á«µÊ®¿²5·:´5µTÃ«·)éÊ·,Â¿µÊæs²5æ�·,·t¶ ± ²¹½J²×´º·tÙ�²
Ø ¾ ²5·tÃ�µGÁ«Â¿½|µÊÁ�´ ± · ° ß{²5æ�·,·t¶ ± ê_Û3Ùeì
æ�¸5µ éÊ·tÙ�·tÁÕ´\®³Á�´ ± ·ãæ�·,¸×¶,·tæ�´ºÖ ¾ Â$	ÕÖ ¾ Â¿®¿´3½eµG»�´ ± · ° ß ²5æ�·,·,¶ ±Tâ µÊÖ«Â¿Ã ± ·tÂ³æ ¾ Â³Â³·)éJ® ¾ ´5·�Ã�®³²5¶tµÊÙe»áµÊ¸×´
µÜ»ÀÂ³®³²¹´º·tÁ«·,¸×²:µG»�´ ± · ° ß ²5æ�·,·t¶ ± ê�ñ¦Ö«®¿Â³Ã«®¿Á«Ý|²5æ�·,·,¶ ± ²¹½%²¹´º·tÙ�².Ø ¾ ²5·,ÃOµGÁ�´ ± · ° ß ²×æ�·t·,¶ ± ®³²
Ö�²5·t»áÖ�Â¦®³Á�²5®¿´5Ö ¾ ´5®³µÊÁ«² âÀ± ·,¸×·TÁ«µÊ¸×Ù ¾ Â#Ùh®³¶t¸5µÊæ ± µÊÁ«·,²E¶ ¾ Á�Á«µG´.Ø�·uÖ«²×·,Ã ê °�± · ¾ æ«æ«¸×µ ¾ ¶ ± Ö«²×·,Ã
»áµG¸u®³Ùhæ«¸×µÆéJ®¿Á«Ý�´ ± ·�æ�·,¸5¶t·,æ�´5Ö ¾ Â
	ÕÖ ¾ Â³®¿´3½�µG»_´ ± · ° ß ²5æ�·,·t¶ ± ®¿²u·)þJ´5·,Á«Ã«·tÃ�»áµG¸uØ ¾ Á�Ã â ®³Ã�´ ±
·ÿþJ´º·,Á�²5®³µGÁpµG»­´º·tÂ³·tæ ± µÊÁ«·_²×æ�·t·,¶ ±s¾ Á�Ã|Â¿µÊÖ«Ã«Á�·,²5²�·,Á ±C¾ Á«¶t·,Ùh·,Á�´ãµÜ»Ó²×µG»0´�éÊµÊ®¿¶,·t²,ê

ô ±C¾ æ�´º·t¸\ï ¾ Á ¾ Â¿½J²5·t²#´ ± ·¡éGµ%¶ ¾ Â�´5¸ ¾ ¶)´¦¶ ±«¾ ¸ ¾ ¶)´º·t¸5®³²¹´º®¿¶,² ¾ Á«ÃT·)þ%¶t®¿´ ¾ ´º®³µGÁ�²×µÊÖ«¸5¶t·Z¶ ±C¾ ¸ ¾ ¶t´5·,¸Iì
®¿²×´5®³¶,²£µG»�´ ± · ° ß ²×æ�·t·,¶ ± ®¿Á�¶tµÊÙ�æ ¾ ¸5®¿²5µÊÁ â ®¿´ ± ´ ±C¾ ´#µG»�´ ± · � ß ²×æ�·t·,¶ ± ê °�± · ¾ æ«æ«¸×µ ¾ ¶ ± ·t²#´5µ

ï�F



®¿Ù�æ�¸5µ éÊ·H´ ± ·#æ�·t¸5¶,·tæ�´ºÖ ¾ Â6	ÕÖ ¾ Â¿®¿´3½kµG»C´ ± · ° ßv²×æ�·t·,¶ ±h¾ ¸5·#Ã«·t´ ¾ ®³Â¿·,Ãx®¿Á.ô ±C¾ æ�´º·t¸5²<F ¾ Á«Ã+B%ê °�± ·
²×æ�·t·,¶ ±p¾ æ«æ«Â¿®³¶ ¾ ´º®¿µÊÁ«²£Ø ¾ ²×·,ÃjµÊÁ ° ß�²5®¿ÝÊÁ ¾ Â ¾ ¸5·ãÃ«®³²×¶,Ö«²×²5·,Ãj®¿Á|ô ±C¾ æ�´5·,¸5²Àí ¾ Á«Ãva%êHô ±C¾ æ�´º·t¸�f
Ã�®³²5¶tÖ«²5²×·,²
´ ± ·.Ø ¾ Á«Ã â ®¿Ã�´ ± ·ÿþ%´5·,Á«²×®³µÊÁ�µG»H´º·tÂ³·tæ ± µÊÁ«·:²5æ�·,·,¶ ±�¾ Á«Ã�Â³µGÖ«Ã«Á«·t²5²
·,Á ±C¾ Á«¶t·,Ùh·,Á�´kµG»
²×µG»0´�éÊµG®³¶,·t²,ê
� ÚAl l ij`;`N[T]Zz

Û3Á ´ ± ®³²T¶ ±«¾ æ�´º·t¸,Þ ¾ ¸5·téJ®¿· â µG»_´ ± · ¾ æ�æ«¸5µ ¾ ¶ ± ·,²jÖ«²×·,Ã<´ºµOæ«¸×µ%¶t·,²5²6²×æ�·t·,¶ ± »á¸5µÊÙ ¾ Â¿´5·,¸×Á ¾ ´º·
²×æ�·t·,¶ ± ²×·,Á«²×µÊ¸5²:»áµG¸ké ¾ ¸×®³µÊÖ«² ¾ æ«æ�Â³®³¶ ¾ ´º®¿µÊÁ«²
Â¿®³èG·h²5æ�·,·t¶ ± ·,Á ±C¾ Á«¶,·tÙ�·tÁÕ´,Þà²5æ�·,·t¶ ± ¸5·,¶tµÊÝÊÁ«®¼´º®¿µÊÁ Þ
²×æ�· ¾ èG·t¸
¸5·t¶,µÊÝÊÁ�®¿´º®¿µÊÁ ¾ Á«Ãs²5æ�·,·t¶ ± ¶tµ%Ã«®¿Á«Ý â¦¾ ²Zæ«¸×·,²×·,Á�´º·tÃ ê °�± · ¾ æ«æ«¸5µ ¾ ¶ ± ·,²Z´5µTØ ¾ Á�Ã â ®³Ã�´ ±
·ÿþJ´º·,Á�²5®³µGÁ�µG»n´ ± ·kÁ ¾ ¸×¸5µ â Ø ¾ Á«Ã|´º·tÂ³·,æ ± µÊÁ«·k²5æ�·,·t¶ ±�â ·t¸5· ¾ Â³²×µ�¸×·téJ®³· â ·tÃ ê °�± ·EµÊÖ�´ºÂ¿®³Á«·
µÜ»Ó´ ± ·
â µÊ¸×èTæ«¸5·t²5·tÁÕ´5·,Ã�®¿Á6´ ± ®¿²\´ ± ·t²5®³² â¦¾ ² ¾ Â³²×µ.ÝÊ®¿éG·,Á ê
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°�± ·Zæ�·t¸5¶t·,æ�´5Ö ¾ Â�Ã�® � ·,¸5·tÁ«¶,·t²�®³ÁT²×æ�·t·,¶ ± µÊØ�´ ¾ ®³Á�·,Ãu»á¸×µÊÙ ´ ± · °�± ¸5µ ¾ ´�ßp®³¶t¸5µÊæ ± µÊÁ«·xð ° ß ó¦¾ Á«Ã
´ ± · � µÊ¸×Ù ¾ Â�ßp®³¶t¸5µÊæ ± µÊÁ«·ãð � ß ó Ã«·tæ�·tÁ«ÃxµÊÁ_´ ± · ¾ ¶tµÊÖ«²¹´º®³¶H¶ ±C¾ ¸ ¾ ¶t´5·,¸×®³²×´5®³¶t²nµG»%´ ± ·H²5µGÖ«Á«Ã:Ö�Á«®¿´5²
®¿Á
´ ± ·Ô´ â µ¡²×æ�·t·,¶ ± ²×®³ÝÊÁ ¾ Â³²,ê °�± · ¾ ¶tµÊÖ«²×´5®³¶Ô¶ ±C¾ ¸ ¾ ¶)´º·,¸×®³²¹´º®³¶t²�µG»�´ ± ·£Á«µÊ¸5Ù ¾ ÂÊÙh®³¶t¸5µÊæ ± µÊÁ«·à²×æ�·t·,¶ ±
±«¾ éG·#Ø�·,·tÁE·ÿþJ´º·,Á�²5®¿éG·,Â¼½E²¹´ºÖ«Ã�®³·,Ãk®³Á_Â¿®¿´º·t¸ ¾ ´5Ö«¸5· / íÊïeÀNaGí�01ê °�± ®³²�¶ ±C¾ æ%´º·,¸­æ«¸×·,²5·tÁ�´º²Ó²¹´ºÖ«Ã�®³·,²�µÊÁ_´ ± ·
¾ ¶,µÊÖ«²¹´º®¿¶
¶ ±C¾ ¸ ¾ ¶t´º·t¸5®¿²×´º®¿¶,²ÀµG»­´ ± ·_²×µÊÖ«Á«Ã|Ö«Á«®¼´º²À®³ÁT´ ± · ° ß ²5®¿ÝÊÁ ¾ Â�®³Áj¶,µGÙ�æ ¾ ¸5®³²×µÊÁ â ®¿´ ± ´ ± µÊ²×·
µGØ«²5·t¸×éÊ·tÃ6®³Áe´ ± · � ß ²5®³ÝGÁ ¾ ÂLê °�± ·¡²×´ºÖ�Ã�½ ¾ Á ¾ Â¿½J²×·,²£´ ± · ¾ ¶,µGÖ«²×´5®³¶ â\¾ éÊ·)»áµÊ¸5Ùh²,Þ%²5æ�·,¶)´º¸5µGÝÊ¸ ¾ Ùh²,Þ
æ�®¿´º¶ ± ì3²×½JÁ«¶ ± ¸5µÊÁ«µGÖ«²¡Â¿®³Á«· ¾ ¸\æ«¸×·,Ã«®¿¶t´5®³µÊÁ�ð ú­å ó ²×æ�·t¶t´º¸ ¾�¾ Á«Ã|»áµG¸5Ù ¾ Á�´\´º¸ ¾ �×·,¶)´ºµÊ¸×®³·,²�µÜ»Ó²¹½%Â¿Â ¾ Ø�Â³·,²
/ a�a
0�´ºµ.Ã«·t¸5®¼éÊ·_®³Á�»á·t¸5·tÁ«¶,·t²,ê � ² ¾ ¸×·,²5Ö�Â¿´?Þ�²5µÊÙh·
µG»�´ ± ·
Ã�®³²×´5®³Á«¶)´ ¾ ¶tµÊÖ«²×´5®³¶ã»á· ¾ ´ºÖ�¸5·,²�µÜ»­´ ± · ° ß
²×æ�·t·,¶ ±p¾ ¸5·ã®³Ã«·tÁÕ´5® ç ·tÃ ê °�± ®¿²\®³Ã«·tÁ�´º® ç ¶ ¾ ´5®³µÊÁ â µÊÖ�Â³Ã6Ø�·
Ö«²5·)»áÖ«Â�´ºµ.·ÿþ%æ«Â³µÊ®¼´¦´ ± ·Z¶ ±C¾ ¸ ¾ ¶t´5·,¸×®³²×´5®³¶t²
µÜ»n´ ± · ° ß ²×æ�·t·,¶ ± »áµÊ¸\é ¾ ¸×®³µÊÖ�²�²5æ�·,·,¶ ±�¾ æ«æ«Â¿®³¶ ¾ ´º®¿µÊÁ«²,ê

Û3Á�´ ± ·.æ�®¿´º¶ ± ì3²×½JÁ«¶ ± ¸5µÊÁ«µGÖ«² ¾ Á ¾ Â¿½J²5®¿²,Þ ´ ± ·.²5·tÝÊÙ�·tÁ�´º² ¾ ¸5·.²×·,Â³·t¶t´5·,Ã ¾ ¸5µÊÖ«Á�Ã�´ ± ·e®³Á«²¹´ ¾ Á�´5²
µÜ»À²5®³ÝGÁ«® ç ¶ ¾ Á�´.·)þ%¶t®¿´ ¾ ´º®³µGÁ�µG»À´ ± ·�éÊµJ¶ ¾ Â¦´5¸ ¾ ¶)´.²×½J²¹´º·,Ù|ê °�± ·6¸5·tÝÊ®³µÊÁ�² ¾ ¸×µÊÖ«Á«Ã�´ ± ·6®³Á«²¹´ ¾ Á�´5²
¾ ¸5·_¶ ± µÊ²×·,Á�Ø�·,¶ ¾ Ö«²5·k´ ± ·_²×®³ÝÊÁ«® ç ¶ ¾ ÁÕ´�·ÿþ�¶t®¿´ ¾ ´º®¿µÊÁjµG»Ó´ ± ·kéGµ%¶ ¾ ÂÈ´º¸ ¾ ¶t´À´ ¾ èG·,²�æ«Â ¾ ¶,·_Ã«Ö«¸×®³Á«Ýe´ ± ·
¸ ¾ æ«®¿Ã�¶,Â¿µÊ²5®¿Á«Ýuæ ±C¾ ²5·.µÜ»Ô´ ± ·Eæ�·t¸5®³µJÃ«®¿¶EÝÊÂ¿µG´5´ ¾ ÂÈéJ®³Ø«¸ ¾ ´º®¿µÊÁ ê °�± ·.¶ ±C¾ ¸ ¾ ¶t´5·,¸5®¿²×´5®³¶,²¡µG»Ô´ ± ·:éÊµJ¶ ¾ Â
´5¸ ¾ ¶)´k²×½J²×´5·,Ù ¾ ¸5·eæ«¸×·,²×·,¸×éG·,ÃO®¿Á�´ ± ·h²5®³ÝGÁ ¾ Âà®¿Á�´ ± ·h¶,Â³µG²5·,Ã�ÝÊÂ¿µG´5´5®³²Z¸×·,ÝÊ®¿µÊÁ ê � Á ¾ Â¿½J²5®¿²kµÜ»¦´ ± ·
²×æ�·t·,¶ ± ²5®¿ÝÊÁ ¾ ÂÀµ éÊ·t¸T²5Ö�¶ ±ù¾ Á�®³Á�´º·t¸×é ¾ ÂÀæ«¸×µÆéJ®¿Ã«·,² ¾ Á ¾ ¶,¶tÖ«¸ ¾ ´º·�·t²×´º®¿Ù ¾ ´º·|µG»
´ ± ·|»á¸5·>	JÖ�·,Á«¶)½
¸×·,²×æ�µÊÁ�²5·sµG»
´ ± ·�éÊµJ¶ ¾ Â�´º¸ ¾ ¶t´u²×½J²×´5·,Ù|ê � ² ± µÊ¸¹´�ðx_ ìIï�Ùh² ó ²×·,ÝÊÙh·,Á�´T´5µ�´ ± ·s¸5®³Ý ± ´uµG»
´ ± ·
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®¿Á«²×´ ¾ Á�´Z¶tµÊ¸5¸×·,²5æ�µÊÁ«Ã�²Z´ºµu´ ± ·x¶,Â¿µÊ²5·tÃsÝÊÂ³µÜ´5´º®¿²¡¸×·,ÝÊ®¿µÊÁ Þ ¾ Á«Ã ¾ ² ± µÊ¸¹´hðx_Æì3ï�Ùh² ó ²5·,ÝGÙ�·tÁÕ´
´5µu´ ± ·
Â¿·t»0´ãµG»£´ ± ·x®¿Á«²×´ ¾ Á�´
®³²¡¶,µÊÁ�²5®³Ã�·,¸5·tÃ ¾ ²Z´ ± ·:µÊæ�·tÁsÝÊÂ³µÜ´5´º®¿²¡¸×·,ÝÊ®¿µÊÁ ê
Û3Ás´ ± ®³²ã¶ ±«¾ æ�´º·t¸,Þ ´ ± ·xéÊµJ¶ ¾ Â
´5¸ ¾ ¶)´x²¹½%²¹´º·tÙq¶ ±C¾ ¸ ¾ ¶)´º·,¸×®³²¹´º®³¶t²:µG»�éGµÊ®³¶t·,Ã�²×µÊÖ«Á«Ã�²x®³Á�´ ± ·T¶tÂ³µÊ²×·,Ã%ìýÝÊÂ³µÜ´5´º®¿²
¸5·tÝÊ®³µÊÁ ¾ ¸5·�²×´5Ö«Ã«®³·tÃ
Ö�²5®³Á�Ýhæ�®¿´º¶ ± ì3²×½JÁ«¶ ± ¸5µÊÁ«µGÖ«² ¾ Á ¾ Â¿½J²5®¿²,ê
� Ú¿� cjb0d X
y�l

�£µ â ·,Â¿² ¾ ¸5·xæ�¸5µJÃ«Ö«¶,·tÃ�Ø�½�·)þ%¶,®¼´º®³Á�Ý ¾uç þ%·,Ã�éÊµJ¶ ¾ ÂÓ´5¸ ¾ ¶)´
² ±«¾ æ�· â ®¼´ ± 	ÕÖ ¾ ²×®¼ìýæ�·t¸5®³µJÃ«®¿¶:æ«Ö«Â¿²5·t²
µÜ» ¾ ®¿¸n,Cµ â ´ ± ¸×µÊÖ«Ý ± ´ ± ·_éGµ%¶ ¾ Â »áµÊÂ¿Ã«²,Þ âÀ± ®³¶ ±p¾ ¸5·ZéJ®¿Ø«¸ ¾ ´5®³Á«Ý ¾ ´\´ ± ·
»áÖ«Á�Ã ¾ Ùh·,Á�´ ¾ Â�»á¸5·�	ÕÖ«·tÁ«¶t½Gê
°�± ·h¶t¸5µÊ²×²¹ìý²5·,¶)´º®¿µÊÁ ¾ Â ¾ ¸×· ¾ µG»H´ ± ·.éÊµJ¶ ¾ Âà´º¸ ¾ ¶t´_é ¾ ¸5®¿·,²Z»áµÊ¸
Ã«® � ·t¸5·tÁÕ´_éGµ â ·,Â¿²,ê °�± ®³²
é ¾ ¸×® ¾ ´5®³µÊÁ
Ã�·t´º·t¸5Ùh®³Á«·t²Ô´ ± ·�¸5·t²5µÊÁ ¾ ÁÕ´H»á¸5·>	ÕÖ«·,Á«¶t®³·t²¦µG»�´ ± ·ÀéÊµ â ·,Â³²tê °�± ·¡´5µÊÁ«ÝÊÖ�·�®¿²Ô´ ± ·�æ«¸5®¿Ù ¾ ¸×½ ¾ ¸×´º®¿¶,Ö«Â ¾ ì
´5µÊ¸ âÀ± µÊ²×·Eæ�µÊ²5®¼´º®¿µÊÁ ¾ Â¿´5·,¸×²À´ ± ·k¶,¸5µG²5²¹ìý²5·t¶t´º®¿µÊÁ ¾ Â ¾ ¸×· ¾ µG»­´ ± ·_éÊµJ¶ ¾ ÂÈ´5¸ ¾ ¶)´?Þ ¾ Á«Ã|¶,µGÁ«²5·>	JÖ�·,Á�´ºÂ¼½
Ã�·t´º·t¸5Ùh®³Á«·t²#´ ± ·ãéÊµ â ·,Â�´ ±C¾ ´¦®³²Hæ«¸5µJÃ«Ö«¶t·,Ã ê °�± ·Zæ�µÊ²×®¿´º®¿µÊÁ«²HµG»ÈµG´ ± ·,¸ ¾ ¸×´5®³¶,Ö�Â ¾ ´5µÊ¸5²£²5Ö�¶ ±p¾ ²#´ ± ·
� ¾?â;¾ Á«ÃpÂ¿®³æ«² ¾ Â³²5µh®³ÁN,CÖ«·,Á�¶,·_´ ± ·k²5µÊÖ�Á«Ã�æ«¸×µ%Ã�Ö«¶,·tÃ ê!�£µ â ·tÂ³² ¾ ¸5·k¶,Â ¾ ²5²×® ç ·tÃ ¾ ²�»á¸×µÊÁ�´?ÞC¶,·tÁ�´º¸ ¾ Â
µG¸�Ø ¾ ¶&è�ÞCØ ¾ ²×·,Ã|µÊÁ6´ ± ·_æ�µÊ²5®¼´º®³µGÁTµG»­´ ± ·Z´5µÊÁ«ÝÊÖ«· ± Ö«Ùhæ ê<�£µ â ·tÂ³² ¾ ¸×· ¾ Â³²×µh¶tÂ ¾ ²×²5® ç ·,Ã ¾ ² ± ®¿Ý ± Þ
Ùh®³Ã ¾ Á�Ã�Â¿µ â ÞÕØ ¾ ²5·,ÃuµÊÁh´ ± · ± ·,®¿Ý ± ´#µÜ»�´ ± ·�´5µÊÁ«ÝÊÖ«· ± Ö«Ùhæ ê °�± · ± ·,®¿Ý ± ´¦µÜ»�´ ± ·�´5µÊÁ«ÝÊÖ«· ± Ö«Ùhæ
®¿² â ®¿´ ± ¸×·t»á·t¸5·,Á�¶,·E´5µ.´ ± ·_¸5µJµG»nµG»­´ ± ·_ÙhµÊÖ�´ ± ê °�± ·_éÊµ â ·,Â�®³² ± ®¿Ý ±6âÀ± ·,Á|´ ± ·
´5µÊÁ«ÝÊÖ«· ± Ö«Ùhæ
®¿²�Á«· ¾ ¸5·,²¹´À´ºµe´ ± ·_¸5µJµG»­µG»­´ ± ·
´5µÊÁ«ÝÊÖ«·Üê

°�± ·jÃ«Ö�¸ ¾ ´5®³µÊÁPµG»�´ ± ·6éGµ â ·,Â¿²�®¿².Â³µÊÁ�ÝÊ·,¸.¶tµÊÙ�æ ¾ ¸5·tÃP´5µs´ ±C¾ ´hµG»�´ ± ·|¶tµÊÁ«²×µÊÁ ¾ Á�´º²tê °�± ·
éGµ â ·tÂ³² ¾ ¸×· â ·,Â³Â­Ã«· ç Á«·,Ã�®¿Áp´ ± · ° ß ¾ Á«Ã�´ ± · � ßm²5æ�·,·t¶ ± ê
�£µ â ·tÂ³² ¾ ¸×·:Ã«®¿²×´5®³Á«ÝÊÖ�®³² ± ·,Ã�æ«¸×®¼ì
Ù ¾ ¸×®³Â¿½eØ�½T´ ± ·
Â³µJ¶ ¾ ´º®³µGÁTµG»�´ ± · ç ¸5²×´�´ ± ¸5·t·
»áµÊ¸5Ù ¾ Á�´\»á¸5·>	ÕÖ«·,Á«¶t®³·t²,ê °�± µÊÖ«Ý ±p± ®¿Ý ± ·t¸¦»áµÊ¸5Ù ¾ Á�´º²
·ÿþ%®³²×´,Þ�´ ± ·t½ ¾ ¸×·:Á«µÜ´ãÁ«·t¶,·t²5² ¾ ¸×½�»áµG¸�´ ± ·:æ�·,¸×¶,·,æ%´º®³µGÁ�µG»àéGµ â ·tÂÓÃ«® � ·t¸5·,Á�¶,·,² / a�f
0Lê�û¡·tÁ«¶,·ÜÞ�µÊÁ�Â¿½
´ ± · ç ¸5²¹´À´ ± ¸×·,·
»áµÊ¸5Ù ¾ Á�´º² ¾ ¸5· ¾ Á ¾ Â¼½J²5·,Ã ± ·t¸5·Gê

äZÖ«¸×®³Á«ÝT´ ± ·hæ«¸5µJÃ«Ö«¶)´º®³µGÁ�µÜ»#»á¸×µÊÁ�´kéGµ â ·tÂ³² � - ��¾ Á«Ã � 2 � Þ ´ ± ·h´5µÊÁ«ÝÊÖ«·e®¿²
æ«Ö«Â³Â¿·,Ãs»áµÊ¸ â\¾ ¸×Ã

ï
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´5µ â\¾ ¸×Ã«²e´ ± ·j»á¸5µÊÁ�´�µG»ã´ ± ·|µÊ¸ ¾ Â�¶ ¾ é%®¼´3½Êê °�± ®³²h¶ ¾ Ö�²5·,² ¾ Â ¾ ¸5ÝG·|¶ ¾ é%®¼´3½P®³ÁO´ ± ·pØ ¾ ¶&è�µÜ»ã´ ± ·
ÙhµÊÖ�´ ± ê °�± ®³²
Â ¾ ¸5ÝÊ·EØ�µJÃ�½�µG» ¾ ®³¸¡®³²ã´ ± ·.²5µÊÖ�¸5¶,·eµG»£´ ± ·.Â³µ â;ç ¸5²¹´k¸5·,²×µÊÁ ¾ Á�´
»á¸×·�	ÕÖ«·,Á�¶t½�ð�÷rø ó Þ
²×®³Á«¶t·TÂ ¾ ¸5ÝÊ·�µÊØ��×·,¶)´º² ±C¾ éG·6Â³µ â ¸5·t²5µÊÁ ¾ Á«¶,·t²,ê °�± ·6¶ ¾ éJ®¿´3½�®³Á�»á¸×µÊÁ�´.µG»�´ ± ·u´ºµGÁ«ÝÊÖ«· ± Ö«ÙhæO®³²
éG·,¸¹½T²5Ù ¾ Â¿ÂLê °�± ®³²¦®¿²¦´ ± ·Z²5µÊÖ�¸5¶,·ãµG»È´ ± · ± ®³Ý ± ²5·,¶tµÊÁ«Ãj¸5·t²5µÊÁ ¾ Á�´�»á¸5·�	ÕÖ«·tÁ«¶t½�ð�÷�ù ó ê °�± ·
Â¿µ â ÷rø

¾ Á«Ã ± ®¿Ý ± ÷�ù\®³Áh»á¸5µÊÁ�´HéÊµ â ·tÂ³² ¾ ¸×·¡µGØ«²5·t¸×éÊ·tÃj®³ÁuØ�µG´ ±T� ß ¾ Á«Ã ° ß ²×æ�·t·,¶ ± »áµÊ¸#Ø�µG´ ±+� - �h¾ Á«Ã
� 2 � ð ¸5·)»á·,¸�9Ó®³Ý«êÀï%êADjð ¾�óÀ¾ Á«ÃPðáØ ó5ó ê � ²¡´ ± ·E´ºµGÁ«ÝÊÖ«· ± ·,®¿Ý ± ´ã¸×·,Ã«Ö«¶t·,²Z»á¸×µÊÙ � - � ´ºµ � 2 � Þ�´ ± ·,¸×·
®¿² ¾ ¸5®³²×·
®³Á�÷pø&ê °�± ®³²�¸5®¿²5·_®³Á�÷rø\² ± µ â ²�´ ±C¾ ´À´ ± ·Z´ºµÊÁ«ÝGÖ«· ± ·,®¿Ý ± ´À®³²�®³Á�éG·,¸5²×·,Â¼½j¸5·,Â ¾ ´º·tÃ6´ºµ
÷pøÿÞ
µGØ«²5·t¸×éÊ·tÃ�®³ÁjØ�µG´ ± ´ ± ·E²×æ�·t·,¶ ± ²5®³ÝGÁ ¾ Â³²tê °�± ·EÃ�·,¶,¸×· ¾ ²×·E®¿Á�÷�ù¡»á¸×µÊÙ � - � ´ºµ � 2 � ®³²ÀÃ«Ö«·
´ºµe´ ± ·
®¿Á«¶,¸×· ¾ ²×·_®³Á6´ ± ·_¶t¸5µÊ²×²¹ì3²×·,¶)´º®³µGÁ ¾ Â ¾ ¸×· ¾ µG»­´ ± ·
»á¸5µGÁÕ´�¶ ¾ éJ®¼´3½T»á¸5µÊÙ � - � ´5µ � 2 � ê
@ ± ·tÁ�´ ± ·eÙ�®¿Ã�éÊµ â ·,Â � D � ð ¾ ²_®³Á 5óú D @ / 7 ó ®³²
æ«¸×µ%Ã«Ö�¶,·,Ã�Þ�´ ± ·.´ºµÊÁ�ÝÊÖ«· ± Ö«Ù�æ�®¿²
Â³µ â ¾ Á«Ã

¾ æ«æ«¸5µ?þ%®³Ù ¾ ´5·,Â¿½�®³ÁT´ ± ·_¶,·tÁÕ´5·,¸ÀµG»­´ ± ·_µÊ¸ ¾ Â ¶ ¾ éJ®¼´3½T´ºµx»áµÊ¸×Ù ¾ Â ¾ ¸5ÝÊ·
µÊ¸ ¾ Â�¶ ¾ é%®¼´3½Êê °�± ·_¶ ±C¾ Á�ÝÊ·
®¿Á6¶,¸×µÊ²5²Iì3²5·t¶t´5®³µÊÁ ¾ Â ¾ ¸5· ¾ µ%¶t¶,Ö«¸×²�Á«· ¾ ¸\´ ± ·
Ùh®³Ã«æ�µÊ®¿ÁÕ´#µG»�´ ± ·
µÊ¸ ¾ Â�¶ ¾ éJ®¿´3½ / a�f
0Lê ��± ®¿Ý ± ·t¸3÷pø#®³²
µGØ«²5·t¸×éÊ·tÃ�¶tµÊÙ�æ ¾ ¸5·tÃ|´5µe´ ±C¾ ´�µG»­´ ± ·
»á¸×µÊÁ�´�éGµ â ·tÂ³²,Þ�²×®³Á«¶t·_´ ± ·_²5®A�,·_µG»­´ ± ·_¶ ¾ éJ®¿´3½TØ�· ± ®³Á«Ãj´ ± ·
´5µÊÁ«ÝÊÖ�· ± Ö�Ù�æs®¿²Z²5Ù ¾ Â³Â¿·,¸ âÀ± ·,Á�æ«¸5µJÃ«Ö«¶t®³Á«Ý � D ��¾ ²
¶tµÊÙhæ ¾ ¸5·tÃ�´ºµ6æ«¸×µ%Ã�Ö«¶,®¿Á«Ý � 2 � ê °�± ·)÷�ù
®¿²¦éÊ·t¸×½6¶tÂ³µÊ²×·Z´ºµ
÷pø#®¿ÁT´ ± · � ß¯²×æ�·t·,¶ ± ê#Û3Á6´ ± · ° ß�²5æ�·,·t¶ ± Þ7÷�ù�®³²\Á�µG´ ¾ ²�¶,Â¿µÊ²5·¡´ºµ
÷pø ¾ ²�®¿Á
´ ± · � ß ²×æ�·t·,¶ ± ðá¸5·t»á·t¸�9n®³Ý«ê¦ï�êADTð ¶ ó5ó ê °�± ·:Â¿µ â ·,¸×·,Ãp²5·,¶tµÊÁ«Ã�»áµÊ¸×Ù ¾ ÁÕ´À®¿Á|´ ± · � ß ²×æ�·t·,¶ ± ®³²
Â ¾ ¸5ÝG·,Â¿½jØ�·,¶ ¾ Ö«²×·hµÜ»Ô´ ± ·x· � ·t¶t´_µG»H²×Â³®³Ý ± ´¡Â³®¿æ�¸5µGÖ«Á«Ã«®¿Á«Ý�ð ¶tµÊÙhæ ¾ ¸5·tÃ�´ºµu´ ± · â ®³Ã�·x²5æ«¸×· ¾ ÃsÂ¿®³æ«²
Ã�Ö«¸5®¿Á«Ý�´ ± ·:Ö�´×´º·t¸ ¾ Á«¶t·:µG»Ó´ ± ·k»á¸5µÊÁ�´�éÊµ â ·tÂ³² ó êZúÈ®¿æ�¸5µGÖ«Á«Ã«®¿Á«Ý ±«¾ ² ¾ Â³·,²×²5·t¸Z· � ·,¶)´Z®³Á|´ ± · ° ß
²×æ�·t·,¶ ± ê#û¡·tÁ«¶,·�÷pø ¾ Á«Ã�÷�ù ¾ ¸×·_» ¾ ¸×´ ± ·,¸ ¾ æ ¾ ¸×´?ê
@ ± ·tÁ�´ ± ·�Ø ¾ ¶&è�éÊµ â ·,Â³² � ( �s¾ Á«Ã � > �s¾ ¸×·�Ö%´5´º·t¸5·tÃ Þ­´ ± ·e´ºµÊÁ«ÝGÖ«·e®³²_æ«Ö«Â¿Â³·,Ã�Ø ¾ ¶&è�ê °�± ·

´5µÊÁ«ÝÊÖ�· ± Ö«Ùhæu®¿² ± ®¿Ý ± »áµÊ¸ � > �.¾ Á«ÃTÂ¿µ â ·t¸H»áµÊ¸ � ( � ê °�± ·ãÙhµÊ²¹´#®¿Ù�æ�µÊ¸¹´ ¾ Á�´ ¾ ²5æ�·,¶)´ ¾ ²5²5µJ¶,® ¾ ´º·tÃ
â ®¼´ ± ´ ± ·jæ«¸5µJÃ«Ö«¶)´º®³µGÁOµG»À´ ± ·jØ ¾ ¶&è�éÊµ â ·tÂÀ®³²:´ ± ·6¸5µÊÖ�Á«Ã«®³Á�Ý�µÜ»�´ ± ·6Â³®¿æ«²,ê °�± ·jæ�µG²5®¿´5®³µÊÁ�µG»
´ ± ·�� ¾ â ¾�� ·,¶t´5²�´ ± ·kØ ¾ ¶&èTéÊµ â ·,Â¿²,Þ�Ö«Á«Â³®¿èG·
´ ± ·k»á¸×µÊÁ�´�éGµ â ·tÂ³²,ê °�± ·:Â¿®³æ«² ¾ ¸×·_æ«¸5µG´5¸5Ö«Ã�·,Ã âÀ± ·,Á
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d�Ì ÎYX�ÄÆÉ ï%êADÊöÀú�å<²5æ�·,¶)´º¸ ¾ µÜ»=D�Dx²×Ö«¶,¶t·,²5²×®¿éG·h¶tÂ³µÊ²×·,Ã%ìýÝÊÂ³µÜ´5´º®¿²À¸5·,ÝG®³µÊÁ«²¡µG»Ô»á¸5µGÁÕ´¡éÊµ â ·,Â³²
ð ¾�óZ� - � Þ ¾ Á�Ã�ðáØ ó)� 2 � Þ ¾ Á«Ã�ðá¶ ó Ùh®³Ã.éÊµ â ·,Â � D � ÞÕ»á¸×µÊÙ ²×®³ÙxÖ«Â¼´ ¾ Á�·,µÊÖ«²×Â¿½:¸5·,¶tµÊ¸5Ã�·,Ã ° ß
²5æ�·,·t¶ ±�¾ Á«Ã � ß¯²5æ�·,·t¶ ± ê

¸×µÊÖ«Á«Ã�·,Ã ê °�± ·�æ�¸5µG´5¸5Ö«²×®³µÊÁ<®³Á�¶,¸5· ¾ ²5·t²6´ ± ·sÂ¿·,Á«ÝG´ ± µG»_´ ± ·sµÊ¸ ¾ ÂZ¶ ¾ éJ®¼´3½Êê °�± ®¿²6¶ ¾ Ö�²5·,²j´ ± ·
Â¿µ â ·t¸5®³Á�Ý�µG»r÷�ùZ®¿Á|´ ± · � ßq²5æ�·,·t¶ ± ð ¸×·t»á·,¸C9Ó®¿Ý«ê�ï�ê`_ ó / a�g
0LêÀû�µ â ·téG·,¸tÞ ¾ ²�Ù�·tÁÕ´5®³µÊÁ�·,Ã�· ¾ ¸5Â¿®³·t¸,Þ
´ ± ·_¸5µÊÖ�Á«Ã«®³Á�ÝhµÜ»ÓÂ¿®³æ«²\Ã�µ%·t²�Á�µG´ ¾�� ·,¶t´\÷�ù¡®¿ÁT´ ± · ° ß ²×æ�·t·,¶ ± ê °�± ®¿²�¸×·,²×Ö«Â¿´5²�®³Á ¾.± ®³Ý ± ÷�ù¡®¿Á
´ ± · ° ß{²5æ�·,·t¶ ± ê °�± ·.Â³µJ¶ ¾ ´5®³µÊÁ«²�µG»h÷rø ¾ Á«Ã�÷�ù ¾ ¸×·x²5®¿Ù�®¿Â ¾ ¸À®¿Á�´ ± ·x»á¸×µÊÁ�´ ¾ Á«ÃsØ ¾ ¶&èpéGµ â ·,Â¿²
®¿Á6´ ± ·_¶ ¾ ²5·_µG» ° ß ²5æ�·,·t¶ ± ðá¸5·t»á·t¸w9Ó®³ÝÊ²têÔï�ê^D ¾ Á«Ã|ï�êi_ ó ê
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d�Ì ÎYX�ÄÆÉ ï%êi_%öãú�å�²×æ�·t¶t´º¸ ¾ µG»wD�Dx²5Ö�¶,¶,·t²5²×®¿éÊ·h¶,Â¿µÊ²5·tÃ%ì3ÝGÂ³µG´×´º®³²�¸5·tÝÊ®³µGÁ«²ZµG»HØ ¾ ¶&è|éÊµ â ·,Â³²
ð ¾�ó$� > � Þ ¾ Á«ÃTð Ø ó}� ( � ÞÆ»á¸5µGÙ�²5®³Ù:Ö«Â¿´ ¾ Á«·,µGÖ«²5Â¼½Z¸5·t¶,µÊ¸×Ã«·,Ã ° ß ²5æ�·,·t¶ ±.¾ Á«Ã � ß ²×æ�·t·,¶ ± ê

� Ú¿� l ^eb.Y¥febha�l­bha�[6ap^el

õ ´ºµÊæP¶,µGÁ«²5µÊÁ ¾ Á�´º²h¶ ¾ Á�Ø�·j¶ ¾ ´º·tÝÊµÊ¸5®¿²5·tÃ�®¿Á�´ºµs´ â µ�¶,Â ¾ ²5²×·,²�û�Ö�ÁÕéGµÊ®³¶t·,Ã ¾ Á«ÃPéÊµÊ®¿¶,·tÃ êPÛ3Á�· ¾ ¶ ±
¶tÂ ¾ ²×²¡´ ± ·,¸×· ¾ ¸5·k´ â µ6¶ ¾ ´º·tÝÊµÊ¸×®³·,²�û�Ö«Á ¾ ²5æ«®¿¸ ¾ ´5·,Ã ¾ Á«Ã ¾ ²5æ�®³¸ ¾ ´º·,Ã�êw@<®¼´ ± ´ ± ·:²¹´ºµÊæs¶tµÊÁ«²5µGÁ ¾ Á�´º²tÞ
´ ± ·_²5·>	JÖ�·,Á«¶t·:µG»n·téG·,Á�´º²¡®³² ¾ ²�»áµÊÂ¿Â³µ â ² / íÊï�01ö

DÊê °�± ·,¸×·:®¿² ¾ ¶,µÊÙhæ«Â¿·t´º·_¶tÂ³µÊ²×Ö«¸5·kµG»à´ ± ·EµG¸ ¾ ÂÈ´º¸ ¾ ¶t´ ¾ ´¡²5µGÙ�·kÂ³µJ¶ ¾ ´5®³µÊÁ�ð ± ·,Á�¶,·E´ ± ·:Á ¾ Ù�·
5 ²¹´ºµÊæp¶,µÊÁ�²5µÊÁ ¾ ÁÕ´5²�7 ó�¾ Á«Ã�Ø«Ö�®³Â³ÃJì3Ö«æjµG» ¾ ®³¸�æ«¸×·,²×²5Ö«¸×·:Ø�· ± ®¿Á«Ã|´ ± ·k¶,Â³µG²5Ö«¸×·Gê\äZÖ�¸5®³Á�Ýe´ ± ®³²
´º®¿Ù�·�µG»È¶tÂ³µÊ²×Ö«¸5·ÜÞ�Á«µx²×µÊÖ«Á«Ã6®¿²#¸ ¾ Ã«® ¾ ´º·tÃ�»á¸5µGÙg´ ± ·ZÂ¿®³æ«²tê<9CµÊ¸£éÊµÊ®¿¶,·,Ã6²¹´ºµÊæ�²,Þ ¾ Â³µÊÁ«Ý â ®¿´ ±
´ ± ·_Ø«Ö�®³Â³ÃJì3Ö«æ6µG» ¾ ®¿¸�æ«¸5·t²5²5Ö�¸5·GÞC´ ± ·
éÊµJ¶ ¾ Â »áµÊÂ¿Ã«² ¾ Â¿²5µ.éJ®³Ø«¸ ¾ ´º·Üê

_%êw��·tÂ³· ¾ ²5·�µG» ¾ ®³¸uæ«¸5·t²5²5Ö�¸5· ¾ Á«Ã�ÝÊ·,Á«·t¸ ¾ ´5®³µÊÁ<µG»k´ºÖ�¸5Ø«Ö«Â¿·,Á«¶t·�µÆéG·,¸ ¾ éÊ·,¸¹½<² ± µG¸×´j´º®¿Ù�·
Ã«Ö«¸ ¾ ´º®¿µÊÁ Þ\®1êü·Üê¿Þ¦´ ± ·�Ø«Ö�¸5²×´u²5µÊÖ�¸5¶,·ÜÞ âÀ± ®³¶ ± ·ÿþ%¶,®¿´5·,²u´ ± ·�µG¸ ¾ Â�¶ ¾ éJ®¿´3½�®³Á�»á¸5µÊÁ�´uµG»Z´ ± ·
¶,µÊÁ�²×´º¸×®³¶)´º®³µGÁ ê

F�î



ï�êC�_·tÁ«·,¸ ¾ ´º®¿µÊÁ�µG» ¾ ²×æ«®³¸ ¾ ´º®¿µÊÁQð ®³Á�´ ± ·�¶ ¾ ²5·�µG» ¾ ²×æ«®³¸ ¾ ´º·tÃ�²¹´ºµÊæ«² ó Ã«Ö�·h´5µp´ºÖ�¸5Ø«Ö«Â¿·,Á«¶t· ¾ ´
´ ± ·EµÊæ�·,ÁpéGµ%¶ ¾ Â�»áµÊÂ³Ã«²:ð Ø�·t»áµG¸5·kµÊÁ«²5·)´ZµG»Óé%®¿Ø«¸ ¾ ´º®³µGÁ ó�¾ ² ¾ ®³¸À¸5Ö«² ± ·,²¡´ ± ¸×µÊÖ«Ý ± ´ ± ·EµÊæ�·tÁ
µÊ¸ ¾ Â ¶ ¾ éJ®¿´3½ ¾ »0´º·,¸�´ ± ·_Ø«Ö«¸5²¹´?ê

F«êC*ZÁ«²5·)´¡µÜ»n´ ± ·
»áµÊÂ³Â¿µ â ®¿Á«Ý:éGµ â ·,Â ¾ »0´5·,¸\´ ± ·kØ�Ö«¸5²¹´?ê

äZÖ«¸×®³Á«Ýx´ ± ·
¶,Â¿µÊ²5Ö�¸5·
æ ±C¾ ²5·GÞCÖ�ÁÕéGµÊ®³¶t·,Ã|²×´5µÊæ«²Eð ·ÜêüÝ«ê¼Þ � � ��ó¦¾ ¸×·
¶ ±C¾ ¸ ¾ ¶t´5·,¸5®¿²5·tÃ ¾ ¶tµÊÖ«²¹´º®³¶ ¾ Â³Â¼½
Ø�½�´ ± · ¾ Ø«²×·,Á«¶t·�µG»#·,Á�·,¸5ÝÜ½�®³Ás´ ± · � ß ²×®³ÝÊÁ ¾ Â ¾ ² â ·,Â³Â ¾ ²_´ ± · ° ß ²×®³ÝÊÁ ¾ ÂLÞ ¾ ²k²×·,·tÁ�®³Á#9Ó®¿Ý«ê
ï%ê ï�ê

äZÖ«¸×®³Á«Ýe´ ± ·:¶,Â¿µÊ²5Ö�¸5·kæ ±C¾ ²×·xµG»àéGµÊ®³¶t·,Ã�²¹´ºµÊæp¶,µÊÁ«²×µÊÁ ¾ Á�´5²eð ·ÜêüÝ«ê¼Þ � K ��ó ®¿Áp´ ± · � ßq²5æ�·,·t¶ ± Þ
´ ± ·,¸×·�®¿²hÁ�µ�¸ ¾ Ã«® ¾ ´5®³µÊÁPµG»Z²5µÊÖ«Á�ÃQ»á¸5µÊÙ{´ ± ·�Â¿®³æ«²tê °�± ·|éÊµJ¶ ¾ Â�»áµÊÂ¿Ã�éJ®³Ø�¸ ¾ ´5®³µÊÁ«²eÃ«Ö�¸5®³Á�Ý�´ ± ·
¶tÂ³µÊ²×Ö«¸5· ¾ ¸×·pæ�¸5µÊæ ¾ Ý ¾ ´º·tÃ�´ ± ¸5µGÖ«Ý ± ´ ± · â\¾ Â³Â³²eµG»¡´ ± ·6´ ± ¸5µ ¾ ´?Þ âÀ± ®³¶ ±�¾ ¸5·j¶ ¾ æ%´ºÖ«¸×·,Ã�Ø�½O´ ± ·
Á�µÊ¸5Ù ¾ ÂCÙh®³¶,¸×µÊæ ± µGÁ«·Gê °�± ·,²×·ZÂ³µ â »á¸×·�	ÕÖ«·tÁ«¶t½héJ®³Ø«¸ ¾ ´º®¿µÊÁ«² ¾ ¸5·�²5·t·,Á ¾ ² ¾ Áh·,Á«·t¸5ÝG½hØ ¾ Á«ÃT®³Áe´ ± ·
î
´ºµ�BGîÊî_ûw�¡¸ ¾ Á«ÝÊ·Üê °�± ®³²H®³²£¶ ¾ Â³Â¿·,Ã.´ ± ·)®¹éGµÊ®³¶t·¡Ø ¾ ¸X°«Þ ¾ Á�Ã�®¿²H²×®³Ùh®³Â ¾ ¸n»áµÊ¸ ¾ Â¿Â�´ ± ·�éGµÊ®³¶t·,Ãh²×´ºµGæ«²
/ a�g�01êjû¡µ â ·téG·,¸,ÞÔ· ¾ ¶ ± µG»¦´ ± ·�²×´ºµGæ�²5µGÖ«Á«Ã«² ±«¾ ²E®¼´º²k· � ·,¶)´xµÊÁ�´ ± · ¾ Ã�� ¾ ¶t·,Á�´:éGµ â ·,Â1ê � ´:´ ± ·
µGÁ«²5·)´
µG»Ô´ ± · ¾ Ã�� ¾ ¶t·,Á�´ZéGµ â ·,Â1Þ�´ ± ·:»áµÊ¸5Ù ¾ Á�´º²¡æ«¸5·t²5·tÁÕ´_¶tµÊ¸5¸×·,²×æ�µÊÁ�Ã�´5µu´ ± ·xæ ¾ ¸¹´º®³¶tÖ«Â ¾ ¸¡² ±C¾ æ�·
µÜ»Ô´ ± ·kéÊµJ¶ ¾ Â­´º¸ ¾ ¶t´ ¾ »0´º·,¸�´ ± ·:¸5·,Â¿· ¾ ²×·:µG»Ô´ ± ·:¶tÂ³µÊ²×Ö«¸5·Üê�9Ó®¿ÝÊÖ«¸5·Eï�êbFT² ± µ â ²Z´ ± ·:²×æ�·t¶t´5¸5µÊÝÊ¸ ¾ Ùh²
µÜ»�´ ± ·�²×½JÂ³Â ¾ Ø«Â³·t²,Þ � K�D �;�n�L� D �;�n�;� D �;�!� 4�D ��¾ Á«Ã � *&D � ê�Û3Á ¾ Â¿ÂH´ ± ·�éGµÊ®³¶t·,ÃO²¹´ºµÊæ«²tÞà´ ± · ç ¸5²¹´
»áµG¸5Ù ¾ Á�´À¸5®³²×·,²À»á¸5µÊÙ ¾ Â¿µ â æ�µÊ²5®¼´º®³µGÁ ê °�± ®³²À®³² ¾ Ù ¾ ¸5èTµG» ¾ ²×´ºµGæ�¶,Â¿µÊ²5Ö�¸5· ¾ Á«ÃpÃ«µ%·t²ÀÁ«µG´¡æ«Â ¾ ½
¾ ¸×µÊÂ³·
®¿Á|Ã�®³²×´5®³Á«ÝGÖ«®³² ± ®³Á«Ý:µÊÁ«·_æ«Â ¾ ¶,·
µG» ¾ ¸×´5®³¶tÖ«Â ¾ ´5®³µÊÁ�»á¸5µÊÙ µG´ ± ·t¸,ê

Û3Á � K�D � Þ9÷�ùk®³²ã²×´º· ¾ Ã�½GÞ âÀ± ®¿Â³·%÷�üE¸×®³²×·,²Z»á¸5µGÙ ¾ Â³µ â Â³µJ¶,Ö«²tê�9CµÊ¸ �L� D � ÞÈØ�µG´ ± ÷�ù ¾ Á�Ã�÷�ü
Ã�·,¶,¸×· ¾ ²×·Z»á¸5µÊÙ ´ ± · ± ®¿Ý ± Â¿µ%¶tÖ«²,êÓÛ3Á �;� D �h¾ Á�Ã � 4�D � ÷�ù�Ã�·,¶,¸×· ¾ ²×·,²tÞ â ®¿´ ± ´ ± ·¡Â³µJ¶,Ö«²H»áµÊ¸ �;� D �
Ø�·,®¿Á«Ý ± ®³Ý ± ·t¸­´ ±C¾ Áx®¿Á � 4�D � ê °�± ·3÷�ü ¾ æ«æ�· ¾ ¸×²n´ºµãØ�·#²×´º· ¾ Ã�½E®³ÁEØ�µG´ ± ´ ± ·\²×´5µÊæ«²,ê °�± ·\µÊÁ�²5·t´àµG»
÷�ù ¾ Á�Ã�÷�ü#®³²£Â³µ â ·,¸£®³Á � *&D � ´ ±C¾ Á�®³Á �;� D � ê °�± ·"÷�ù#®³²£Â³µ â ®³Á � *&D � Ã«Ö«·À´ºµ_´ ± ·¡Â¿®³æe¸5µÊÖ�Á«Ã«®³Á�Ý

F�D



ð ¾�ó

ðáØ ó
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° ß¯²5æ�·,·t¶ ± � ß¯²5æ�·,·t¶ ±
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Time (sec)

/ a // k / / k / / a /

/ kh / / a / / kh / / a /

/ g / / a / / g / / a /

/ gh / / a / / gh / / a /

d�Ì ÎYX�ÄÆÉ ï�ê ï%ö °�± ·�²5æ�·,·,¶ ± ²×®³ÝÊÁ ¾ Â â\¾ éÊ·)»áµÊ¸5Ù »áµÊ¸
´ ± ·u²×½JÂ¿Â ¾ Ø«Â¿·,²�ðáéG·,Â ¾ ¸E²¹´ºµÊæ�¶,µÊÁ«²×µÜì
Á ¾ Á�´×ìLéÊµ â ·,Â�Ö«Á«®¼´º² ó ð ¾�ó.� �GD � Þ�ðáØ ó�� � B�D � Þ�ðá¶ ó�� K�D �T¾ Á«Ã�ð Ã ó�� KAB�D � ¸×·,¶,µG¸5Ã«·tÃ�²5®¿ÙxÖ«Â ì´ ¾ Á�·,µÊÖ«²×Â¿½uÖ«²5®¿Á«Ý ¾ ´ ± ¸5µ ¾ ´ÀÙ�®¿¶,¸5µGæ ± µÊÁ«· ¾ Á«Ã ¾ Á«µG¸5Ù ¾ Â�Ùh®³¶t¸5µÊæ ± µÊÁ«·Gê

Ã�Ö«¸5®¿Á«Ýe¶,Â³µG²5Ö«¸×·Gê¦Ûý´¡¸5®¿²5·t²À»á¸×µÊÙ ¾ Â³µ â Â¿µ%¶tÖ«² ¾ Á«Ã|Ù�µ éG·,²¡´5µ â\¾ ¸×Ã«²À´ ± ·k²×´5· ¾ Ã�½j¸×·,ÝÊ®¿µÊÁ ê °�± ·,¸×·
®¿²�µÊÁ«Â¼½ ¾ ²5Ù ¾ Â³Â�¸5®³²×·
®³Á�÷�ü,ê

Û3Á�¶,µÊÁ�´º¸ ¾ ²×´H´ºµ_´ ± ·�éGµÊ®³¶t·,Ãu²¹´ºµÊæ�²#®¿Áh´ ± · � ß ²×æ�·t·,¶ ±TâÀ± ·t¸5·À´ ± ·�Ã«®³²¹´º®¿Á«ÝÊÖ«®¿² ± ®¿Á«Ý
»á· ¾ ´5Ö«¸5·t²
¾ ¸5·Z´ ± ·kÂ¿µ%¶t®�µG»�´ ± ·
»áµÊ¸5Ù ¾ Á�´º²\µÜ»n´ ± ·
»áµÊÂ³Â¿µ â ®¿Á«ÝEéGµ â ·tÂLÞ«´ ± ·_éGµÊ®³¶t·,Ã|²×´5µÊæ«²À®³ÁT´ ± · ° ß¯²×æ�·t·,¶ ±
¾ ¸5·�Ã«®³²¹´º®³Á�ÝÊÖ«®³² ± ·,ÃhØ�½e´ ± ·�æ«¸5·t²5·tÁ«¶,·
µG»�»áµÊ¸5Ù ¾ Á�´×ìýÂ³®¿èG·�²×´5¸5Ö«¶)´ºÖ«¸×·,²\®¿Áh´ ± ·�¶,Â³µG²5Ö«¸×·¡æ ±«¾ ²5·¡µG» ´ ± ·
éGµÊ®³¶t·,Ã|²×´5µÊæ«²,ê °�± ·
éJ®³Ø�¸ ¾ ´5®³µÊÁ«²¦µG»n´ ± ·
éÊµJ¶ ¾ Â�»áµÊÂ³Ã«²�Ã�Ö«¸5®¿Á«Ý.´ ± ·
¶tÂ³µÊ²×Ö«¸5·_¸5·t²5Ö«Â¼´À®³Á6¸×·,²5µGÁ ¾ Á«¶t·,²
µÜ»Ó´ ± ·:µÊ¸ ¾ ÂÈ¶ ¾ éJ®¿´3½jØ�· ± ®¿Á«Ãp´ ± ·:æ�Â ¾ ¶t·kµÜ»Ô¶,Â¿µÊ²5Ö«¸×·Gê � ²¡´ ± · ° ß ®³²Àæ«Â ¾ ¶,·,ÃpÁ«· ¾ ¸�´ ± ·Eæ ±C¾ ¸×½JÁ%þ

Fr_
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d�Ì ÎYX�ÄÆÉ ï�êbF«ö °�± ·E²5æ�·,¶)´º¸5µGÝÊ¸ ¾ Ùh²À»áµÊ¸�´ ± ·k²×½JÂ³Â ¾ Ø«Â³·t² � K�D �;�Z�L� D �;���;� D �;�Z� 4�D �;��� *&D �¸5·t¶,µÊ¸×Ã«·,Ã�²×®³ÙxÖ�Â¿´ ¾ Á«·,µÊÖ�²5Â¿½u»á¸5µÊÙ ¾ ´ ± ¸5µ ¾ ´ãÙh®³¶t¸5µÊæ ± µÊÁ«·�ð ¾ Ø�µ éÊ· ó¡¾ Á�Ã ¾ Á«µG¸5Ù ¾ Â�Ù�® ì
¶,¸×µÊæ ± µÊÁ�·uðáØ�·tÂ³µ â¡ó ê

¸×·,ÝÊ®¿µÊÁ Þ\®¼´u®¿² ¾ Ø�Â³·j´ºµ�¶ ¾ æ�´ºÖ�¸5·p´ ± ·�¸×·,²5µGÁ ¾ Á«¶t·,² ¾ ²×²5µJ¶,® ¾ ´º·,Ã â ®¿´ ± ´ ± ·�¶,Â³µG²5Ö«¸×·GÞ�Ö«Á«Â¿®³èÜ·p´ ± ·
� ß�ê � Â¿µ â »á¸5·>	ÕÖ«·,Á«¶)½PØ ¾ Á«ÃPÂ¿®³èG·�´ ± ·6éÊµG®³¶,·6Ø ¾ ¸.®³²x²×·,·tÁQ®³Á ¾ Â³Â#´ ± ·TéÊµG®³¶,·6²¹´ºµÊæ�²,Þ¦²×®³Ùh®³Â ¾ ¸
´5µ � ß ²5æ�·,·t¶ ± ÞÀ®³Á«Ã«®¿¶ ¾ ´5®³Á«Ýs´ ± ·�Ù ¾ ¸5è�µG» ¾ ²¹´ºµÊæQ¶,Â³µG²5Ö«¸×·Gê<Û3Á ¾ Ã«Ã�®¿´º®¿µÊÁ Þ£´ ± ·p¶,µÊÁ�²5µÊÁ ¾ ÁÕ´5²
� K ��¾ Á«Ã �L�½��±C¾ éG· ¾ ²5·t¶,µÊÁ«Ã�»áµG¸5Ù ¾ Á�´?Þ âÀ± ®³Â³·h´ ± ·�¶,µÊÁ�²5µÊÁ ¾ ÁÕ´5² �;���;�!� 4 ��¾ Á«Ã � * ��±C¾ éG· ¾
´ ± ®³¸×Ã�»áµÊ¸×Ù ¾ ÁÕ´ ¾ ² â ·,Â¿ÂLê °�± ·U÷�ù.æ�¸5µÊÝÊ¸×·,²×²5®¿éG·,Â¼½�Ã«·t¶,¸×· ¾ ²×·,² ¾ ² â ·TÙhµ éÊ·u»á¸×µÊÙ � K � ´ºµ � * � ê
°�± ·s÷�ù_·,Á«Ã�² âÀ± ·,¸×·x´ ± ·.µÊÁ�²5·t´_µÜ»Ô´ ± ·s÷�ùkµÜ»Ô´ ± · ¾ ÃL� ¾ ¶,·tÁÕ´
éGµ â ·tÂÔØ�·tÝÊ®³Á«²tê °�± ·s÷�ü_®³Á �;���
Ã�·,¶,¸×· ¾ ²×·,²x´5µ â¦¾ ¸×Ã«²:´ ± ·TµÊÁ«²×·t´.µG»�´ ± ·�÷�ü.µG»\´ ± · ¾ Ã�� ¾ ¶,·,Á�´xéGµ â ·tÂLê °�± ·�÷�ü ¾ æ«æ�· ¾ ¸5²E´5µ�Ø�·
²¹´º· ¾ Ã�½�®³ÁuØ�µG´ ±+� 4 �h¾ Á�Ã � * � Þ â ®¼´ ± ´ ± ·�÷�ü�®³Á � 4 � Ø�·,®³Á�Ý ¾ ´ ¾E± ®¿Ý ± ·t¸¦Â³µJ¶ ¾ ´º®³µGÁe´ ±C¾ ÁT®¿Á � * � ê
°�± ·,²5·ÀÃ«®¿²×´5®³Á«¶)´à»áµÊ¸5Ù ¾ Á�´×ìýÂ³®¿èG·¦²¹´º¸×Ö«¶t´5Ö«¸5·t² ¾ ²5²5µJ¶,® ¾ ´º·tÃ â ®¿´ ± ¶tÂ³µÊ²×Ö«¸5·�µÜ»�´ ± ·\éÊµÊ®¿¶,·tÃh²¹´ºµÊæ�²H¶tµÊÖ«Â¿Ã
²×·,¸¹éÊ· ¾ ² ¾ ¶,µGÖ«²×´5®³¶.¶,Ö�·,²
´ºµ6¸×·,²5µGÂ¿éÊ·.éGµÊ®³¶t·,Ã�²×´5µÊæ«²_®³Á�´ºµ6æ�Â ¾ ¶t·,²
µG» ¾ ¸×´5®³¶tÖ«Â ¾ ´5®³µÊÁp¶,Â ¾ ²5²×·,²,ê °�± ·
æ�®¿´º¶ ± ì3²×½JÁ«¶ ± ¸5µÊÁ«µGÖ«²E»áµÊ¸×Ù ¾ ÁÕ´
´5¸ ¾ �×·t¶t´5µÊ¸5®¿·,²
»áµÊ¸Z´ ± ·h²¹½JÂ³Â ¾ Ø«Â³·t² � D K�D K �;��� D � D ����¾ Á«Ã � D�*&D�* �

F�ï



¾ ¸5·À² ± µ â ÁT®¿Á�9n®³Ý«êÓï�êiBJêàÛý´¦®¿²£²5·,·tÁu´ ±«¾ ´£´ ± ·À»áµÊ¸5Ù ¾ Á�´£»á¸5·>	JÖ�·,Á«¶t®³·,² ¾ ¸5·�æ«¸×·,²5·tÁ�´¦»áµÊ¸Ô´ ± ·¡·tÁÕ´5®³¸×·
²¹½JÂ³Â ¾ Ø«Â³·À®³Áh´ ± · ° ß ²5æ�·,·t¶ ± Þ âÀ± ®¿Â³·À´ ± ·�»áµÊ¸5Ù ¾ Á�´#»á¸×·�	ÕÖ«·tÁ«¶,®¿·,² ¾ ¸×·ãæ«¸×·,²×·,Á�´�µÊÁ«Â¼½e®³Áh´ ± ·�éÊµ â ·tÂ
¸×·,ÝÊ®¿µÊÁ«²
®¿Á�´ ± · � ß ²×æ�·t·,¶ ± ê °�± ®¿²
¶,Â³· ¾ ¸5Â¼½�² ± µ â ²k´ ±C¾ ´
´ ± ·e¸5·,²×µÊÁ ¾ Á�¶,·,²kµG»£´ ± ·eéGµ%¶ ¾ ÂÓ´5¸ ¾ ¶)´
Ã�Ö«¸5®¿Á«Ý.´ ± ·_¶,Â¿µÊ²5Ö�¸5· ¾ ¸×·k¶ ¾ æ�´5Ö«¸5·tÃpØ�½6´ ± · ° ß�ê
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´5¸ ¾ ¶)´ ¾ ´ ¾ Â³µJ¶ ¾ ´5®³µÊÁjÃ«·tæ�·tÁ«Ã«·,Á�´
µGÁp´ ± ·:Á ¾ ² ¾ Â�²5µÊÖ�Á«Ã ê °�± ·:Á ¾ ² ¾ Â�¶,µGÁ«²5µÊÁ ¾ Á�´º² ¾ ¸×·E¸ ¾ Ã«® ¾ ´º·tÃ
´ ± ¸5µGÖ«Ý ± ´ ± ·ãÁ«µG²×´º¸×®³Â¿²,ê °�± ·ãµÊ¸ ¾ Â�´º¸ ¾ ¶t´ ¾ ¶t´5² ¾ ² ¾ ²5®¿Ã«·ãØ«¸ ¾ Á«¶ ± ®¿Á«Ýx¸×·,²5µGÁ ¾ ´ºµG¸#´ ±«¾ ´\²×·,Â³·t¶t´5®¿éÊ·tÂ¿½
¾ Ø«²5µÊ¸×Ø«²6·,Á�·,¸5ÝÜ½�»á¸5µÊÙ ´ ± ·sÙ ¾ ®¿Á�´5Ö«Ø�· ¾ ´T»á¸5·>	JÖ�·,Á«¶t®³·,²6´ ±C¾ ´ ¾ ¸×·�Ã«·,æ�·,Á�Ã«·,Á�´pµÊÁ�´ ± ·sµG¸ ¾ Â
¸×·,²×µÊÁ ¾ Á«¶t·,² / íÊï�01ê °�± · â¦¾ éÊ·)»áµÊ¸5Ùh²ZµG»£Á ¾ ² ¾ Â¿²ã®³Á|´ ± · � ßm²5æ�·,·t¶ ±�¾ ¸5·E¶ ±C¾ ¸ ¾ ¶t´º·t¸5®A�,·,Ã�Ø�½pÂ³µ â
¾ Ù�æ«Â¿®¿´5Ö«Ã«·GÞÕæ�·,¸×®³µJÃ«®³¶ÜÞ ± ®³Ý ± Â¼½hÃ ¾ Ùhæ�·tÃT²×´5¸5Ö«¶)´ºÖ«¸×·GêHû¡µ â ·téÊ·t¸,Þ«»áµÊ¸H´ ± · ° ß ²5æ�·,·,¶ ± Þ«´ ± ·ZÁ ¾ ² ¾ Â
â¦¾ éÊ·)»áµÊ¸5Ùh² ±C¾ éG· ¾ ²×´5¸5Ö«¶)´ºÖ«¸×·u²×®³Ùh®³Â ¾ ¸ã´ºµ�´ ±C¾ ´EµG»\´ ± ·�éGµ â ·,Â¿²,ê °�± ·uÃ ¾ Ù�æ«®¿Á«Ý|®³²_éÊ·,¸¹½�Â¿·,²×²
²×®³Á«¶t·Z´ ± ·_Ã ¾ Ù�æ«®¿Á«Ý.· � ·,¶)´�µG»�´ ± ·_Á ¾ ² ¾ Â ¶ ¾ éJ®¼´3½6®³²�Á«µÜ´À¶ ¾ æ�´5Ö«¸5·tÃ â ·,Â¿Â Ø�½T´ ± · ° ß�ê °�± ®³²�¶ ¾ Á
Ø�·x²×·,·,Á�®¿Á�´ ± · â¦¾ éÊ·)»áµÊ¸5Ù�²×·,ÝÊÙh·,Á�´5²
µG»£´ ± ·:éGµ â ·tÂ¼ì3¶tµÊÁ«²×µÊÁ ¾ Á�´×ìLéÊµ â ·,Â£²×½JÂ³Â ¾ Ø«Â¿·,² � DG+hD �p¾ Á«Ã
� D�1�D � ®¿Á�9n®³Ý«êÔï%ê í�ê
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d�Ì ÎYX�ÄÆÉ ï�êüí�ö °�± · â\¾ éG·t»áµÊ¸×Ù�²Ô»áµÊ¸à´ ± ·�²×½JÂ³Â ¾ Ø«Â¿·,² � DG+hD �:¾ Á«Ã � D�1�D � ¸5·t¶,µÊ¸×Ã«·,Ãh²5®¿ÙxÖ«Â ì´ ¾ Á�·,µÊÖ«²×Â¿½uÖ«²5®¿Á«Ý�ðáÂ³·)»0´ ó¦¾ ´ ± ¸5µ ¾ ´�Ùh®³¶t¸5µÊæ ± µÊÁ«·GÞ ¾ Á«Ã�ð ¸×®³Ý ± ´ ó\¾ Á«µG¸5Ù ¾ Â Ùh®³¶,¸×µÊæ ± µGÁ«·Gê

°�± · ¾ ¶tµÊÖ«²¹´º®³¶
²¹´º¸×Ö«¶t´5Ö«¸5·kµG»­´ ± ·
Á ¾ ² ¾ ÂÈ¶tµÊÁ«²5µGÁ ¾ Á�´º²À®³²�Ã�µÊÙ�®¿Á ¾ ´5·,Ã6æ«¸×®³Ù ¾ ¸5®¿Â¿½eØ�½T´ ± ·k¸×·,²Iì
µGÁ ¾ Á«¶t·,²uµÜ»ã´ ± ·pÁ ¾ ² ¾ Â ì3æ ±C¾ ¸×½JÁ«ÝÊ· ¾ Â\´ºÖ«Ø�· ¾ Á«Ã�´ ± · ¾ ÁÕ´5®¼ìý¸5·,²×µÊÁ ¾ Á�¶,·,²hµG»¡´ ± ·pÙ�µÊÖ%´ ± ¶ ¾ éJ®¿´3½Êê
°�± ·.Á ¾ ² ¾ Â³² ±C¾ éG· ¾ »áµÊ¸5Ù ¾ Á�´Z²¹´º¸5Ö�¶t´ºÖ�¸5·.²5®¿Ù�®¿Â ¾ ¸�´5µu´ ±C¾ ´
µG» ¾ éÊµ â ·,Â1ÞÈØ«Ö�´ ¾ ¸×·x®³Á�æ ¾ ¸×´5®³¶,Ö�Â ¾ ¸
»á¸×·�	ÕÖ«·tÁ«¶t½6Â¿µ%¶ ¾ ´º®¿µÊÁ«²£´ ±C¾ ´�Ã«·,æ�·,Á�Ã|µGÁT´ ± ·
¶ ±C¾ ¸ ¾ ¶)´º·,¸×®³²¹´º®³¶ã¸5·,²×µÊÁ ¾ Á�¶,·,²ÀµG»È´ ± ·
Á ¾ ² ¾ Â�¶ ¾ é%®¼´º®¿·,²,ê
� Â³²×µ«Þ�´ ± ·kÁ ¾ ² ¾ ÂÈ¶tµÊÁ«²×µÊÁ ¾ Á�´º² ¾ ¸×·
Â³µ â ®¿Áj·,Á«·t¸5ÝG½ âÀ± ·tÁ�¶tµÊÙ�æ ¾ ¸5·tÃj´5µ.´ ± ·
éÊµ â ·,Â¿²,ê
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Û3Á�´ ± · � ß ²×æ�·t·,¶ ± ´ ± ·�Á ¾ ² ¾ ÂÀ¶tµÊÁ«²5µGÁ ¾ Á�´º² ±C¾ éÊ· ¾ éÊ·t¸×½�Â³µ âvç ¸5²×´�»áµÊ¸5Ù ¾ Á�´e¶,·tÁ�´º·,¸×·,Ã
¾ ´ ¾ Ø�µGÖ�´P_�BGî�ûC��ð ¾ ²e²5·,·tÁQ®¿Á¾9n®³Ý«êPï�ê`a ó ê °�± ·pÂ¿µ%¶ ¾ ´º®¿µÊÁ«²EµG»ã´ ± · ± ®³Ý ± ·,¸x»áµÊ¸×Ù ¾ Á�´5²xé ¾ ¸×½ÊÞ
Ø�Ö�´xÝÊ·tÁ«·,¸ ¾ Â³Â¼½�´ ± ·,¸5·u®³² ¾ Â ¾ ¸5ÝÊ·e¸5·tÝÊ®³µGÁ ¾ Ø�µ éÊ·�´ ± · ç ¸5²×´E»áµÊ¸5Ù ¾ Á�´ â ®¿´ ± Á«µ�·tÁ«·,¸×ÝG½Êê|Û3Á�´ ± ·
° ß¯²5æ�·,·t¶ ± Þ�Ã«Ö«·_´ºµe´ ± ·_Â³µJ¶ ¾ ´º®³µGÁTµG»Ó´ ± ·_²5·tÁ«²5µÊ¸tÞC´ ± ·kµÊ¸ ¾ Â ¸5·t²5µÊÁ ¾ Á«¶,·t² ¾ ¸×· ¾ Â³²5µe²×·,·,Áp®³Á6´ ± ·
²×æ�·t¶t´5¸5Ö«Ù¥µG»Ô´ ± ·EÁ ¾ ² ¾ ÂÓ¶tµÊÁ«²5µGÁ ¾ Á�´º²tê °�± ·xµÊ¸ ¾ Ân¸×·,²5µGÁ ¾ Á«¶t·x»áµÊ¸ � 1 � ®¿² ¾ ´�DGF�îÊîuûC�GÞ ¾ Á«Ã�»áµÊ¸
� + � ®³² ¾ ´:gGîÊî�ûw�Gê °�± ·TµÊ¸ ¾ ÂH¸×·,²×µÊÁ ¾ Á«¶t·T®³Á�Ø�µÜ´ ±#� 1 ��¾ Á«Ã � + � ² ± µ â ².²5µÊÙh·h¶,µÊÁ�´º®¿ÁÕÖ«®¿´3½
â ®¼´ ± ´ ± ·k²×·,¶tµÊÁ«Ãp»áµG¸5Ù ¾ Á�´�µG»Ó´ ± · ¾ Ã�� ¾ ¶t·,Á�´ÀéÊµ â ·,ÂLê
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æ�¸5µJÃ«Ö«¶t´5®³µÊÁjµG»n»á¸5®¿¶ ¾ ´5®¿éÊ·t²,ê#ñ¦µG´ ±v� ' �T¾ Á«Ã � '&B �u±C¾ éÊ· ¾ Â ¾ ¸5ÝG· ¾ ¶,µÊÖ�²×´º®¿¶_®³Á�´º·tÁ«²5®¼´3½ ¾ Á«Ã ± ·,Á«¶t·
æ�¸5µJÃ«Ö«¶,·sÃ ¾ ¸5è�æ ¾ ´5´5·,¸×Á«²,ê9Û3Á<´ ± · ° ß ²5æ�·,·t¶ ± Þã´ ± ·�»á¸5®³¶ ¾ ´º®¼éÊ·t² ¾ ¸5·s¶ ±«¾ ¸ ¾ ¶)´º·t¸5®³²×·,Ã<Ø�½�´ ± ·
¸ ¾ Á«Ã«µGÙ ·tÁ«·,¸×ÝG½�Ø�·t®³Á«Ý�¸×·,²¹´º¸5®¿¶t´5·,Ã�´ºµ ¾ Á ¾ ¸×¸5µ â »á¸5·>	JÖ�·,Á«¶)½�Ø ¾ Á�Ã Ø�·)´ â ·t·,Á D îÊîÊî�ûC� ¾ Á«Ã
ïGîÊîÊî.ûC��ðá¸5·t»á·t¸w9Ó®³Ý«êàï�ê`f ó ê
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d�Ì ÎYX�ÄÆÉ ï�êjf�ö °�± ·j²×æ�·t¶t´º¸×µÊÝÊ¸ ¾ Ù�²x»áµG¸x´ ± ·j²×½JÂ¿Â ¾ Ø«Â¿·,² � ',D �;�=� '&B�D �;�=� B�D � ¸5·t¶,µÊ¸×Ã«·,Ã²5®¿ÙxÖ«Â¿´ ¾ Á«·tµÊÖ«²5Â¼½�»á¸5µGÙ ¾ ´ ± ¸5µ ¾ ´EÙh®³¶,¸×µÊæ ± µGÁ«·�ð ¾ Ø�µÆéG· ók¾ Á«Ã ¾ Á«µÊ¸5Ù ¾ ÂÔÙh®³¶t¸5µÊæ ± µÊÁ«·
ð Ø�·,Â¿µ â¡ó ê

� Ú¿~ l�X
`�oÒc|b0d X
y\l

� ¶,µÊÖ�²×´º®¿¶ ¾ Â¿Â¿½GÞE²×·,Ùh®¿éÊµ â ·,Â¿²sØ�· ¾ ¸�´ ± ·O¶,Â³µG²5·,²¹´s²5®¿Ù�®¿Â ¾ ¸×®¿´3½�´5µ�éÊµ â ·,Â³² ¾ Á�Ã�Ã«®³æ�´ ± µÊÁ«ÝG²,Þ ¾ Á«Ã
¾ ¸5·T¶ ±C¾ ¸ ¾ ¶)´º·,¸×®³²×·,ÃPØ�½ ¾ »áµÊ¸×Ù ¾ Á�´:æ ¾ ´5´5·,¸×Á ê °�± ·6Ã«® � ·,¸×·,Á«¶t·T®³Á�´ ± ·T¶ ±C¾ ¸ ¾ ¶)´º·,¸×®³²¹´º®³¶t²xµG»À´ ± ·
²×·,Ùh®¿éGµ â ·,Â¿²x®³Á�´ ± · ° ß ¾ Á�Ã � ß ²5®¿ÝÊÁ ¾ Â¿²E®¿²E´ ±C¾ ´.®¿Á�´ ± · � ß ²5®¿ÝÊÁ ¾ Â£´ ± · ¾ ¶,µGÖ«²×´5®³¶T®¿ÁÕ´5·,Á%ì
²×®¿´3½�µG»#´ ± ·h²5·tÙ�®¼éÊµ â ·,Â³²k®³²kÃ«®¿²×´º®¿Á«¶t´5®¿éG·,Â¿½�Â³µ â ·,¸_´ ±C¾ Á�´ ±C¾ ´EµÜ»¦´ ± ·�éÊµ â ·,Â¿²,Þ â ®¼´ ±�¾ Á ¾ Ø«¸5Ö«æ%´
¶ ±«¾ Á«ÝÊ·Z®¿Áu®¿ÁÕ´5·,Á«²×®¿´3½hµÊØ«²×·,¸¹éÊ·,Ã ¾ ´H´ ± ·ã´º¸ ¾ Á«²5®¼´º®¿µÊÁh»á¸×µÊÙg²5·tÙ�®¼éÊµ â ·tÂ�´5µEéÊµ â ·,Â£ðáµÊ¸#éJ®¿¶,·¡éG·,¸×² ¾�ó ê
û�µ â ·)éÊ·,¸tÞn®¿Á�´ ± · ° ß�²5®¿ÝÊÁ ¾ Â1Þ�´ ± ·.²5·tÙ�®¼éÊµ â ·tÂ³² ±C¾ éÊ· ¾T± ®¿Ý ±�¾ ¶tµÊÖ«²×´5®³¶.®¿ÁÕ´5·,Á«²×®¿´3½Oð ¸5·)»á·,¸E9Ó®¿Ý«ê
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ï%ê`g ó ê.Û3Á�´ ± · � ß�²5æ�·,·,¶ ± Þn´ ± · ç ¸5²×´_»áµÊ¸×Ù ¾ ÁÕ´_µÜ» � � � ®³² ¾ ¸×µÊÖ«Á«ÃÔ_�BGîjûw�GêhÛý´_¸5®³²×·,²
»á¸5µGÙ � � �
´5µu´ ± ·:éÊµ â ·,ÂÓ´ ¾ ¸5ÝÊ·)´?ê °�± ·x²5·t¶,µÊÁ«Ãs»áµÊ¸×Ù ¾ ÁÕ´¡®³² ¾ ¸5µGÖ«Á«Ã DLBÜîÊîTûC�ÜÞ âÀ± ®¿Â³·k´ ± ·:´ ± ®³¸×Ãp»áµÊ¸×Ù ¾ ÁÕ´
®¿² ¾ ¸5µÊÖ�Á«Ã�_GíGîÊî�ûw�Gê�Û3Á|´ ± · ° ßq²5æ�·,·t¶ ± ´ ± · ç ¸×²×´�»áµÊ¸5Ù ¾ Á�´�®³² ¾ ¸5µGÖ«Á«Ã�aÜîÊî�ûw�Gê °�± ®¿²¡¶tµÊÖ«Â¿Ã
Ø�·
Ã«Ö«·Z´5µx´ ± ·
¸×·,²×µÊÁ ¾ Á«¶t·_µG»�´ ± ·
ÙhµÊÖ�´ ± ¶ ¾ éJ®¿´3½TØ�· ± ®³Á«ÃT´ ± ·
¸5·tÝÊ®³µÊÁ6µÜ»\ðá²5Â¿®³Ý ± ´ ó ¶,µÊÁ�²×´º¸×®³¶)´º®³µGÁ
®¿Áp´ ± ·xµÊ¸ ¾ Â­´5¸ ¾ ¶)´?ê�9�µG¸�´ ± ·x²5·tÙ�®¼éÊµ â ·,Â � 7 � ´ ± · ç ¸5²¹´ ¾ Á«Ã�²5·,¶tµÊÁ«Ãs»áµÊ¸×Ù ¾ Á�´5² ¾ ¸×·:¸×®³²5®¿Á«Ý ¾ Á«Ã
» ¾ Â³Â³®¿Á«Ýh¸5·,²×æ�·t¶t´5®¿éÊ·tÂ¿½s®¿ÁsØ�µÜ´ ± ´ ± · ° ß ¾ Á�Ã � ß�²5æ�·,·,¶ ± ê °�± ·eÃ«® � ·,¸×·,Á«¶t·.®³²ZµGØ«²5·t¸×éÊ·tÃ�µÊÁ�Â¿½
®¿Á�´ ± ·e´ ± ®¿¸5Ã�»áµG¸5Ù ¾ Á�´?êuÛý´E®³²k¸5®¿²5®¿Á«Ýj®³Á�´ ± · ° ß ²5æ�·,·t¶ ± ÞÔ®³Á�²×´º· ¾ Ã�µÜ»¦» ¾ Â¿Â³®³Á�Ý ¾ ²E®¿Á�´ ± · � ß
²×æ�·t·,¶ ± ê
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ï%êADL_�ð Ã ó ê�Û3Á�´ ± ·�¶ ¾ ²×·6µG»�´ ± ·uéÊµÊ®¿¶,·tÃO²×´ºµGæ�¶,µÊÁ�²5µÊÁ ¾ ÁÕ´5².®¿´:®³²kÃ«®A�h¶,Ö�Â¿´x·)éÊ·tÁP´5µ�Ã«· ç Á«·T´ ± ·
®¿Á«²×´ ¾ Á�´º²ÀµG»nÝÊÂ³µÜ´5´ ¾ Â�¶,Â¿µÊ²5Ö�¸5·hð ¸×·t»á·t¸C9n®³ÝÊ²tê£ï�êAD?ïpðá¶ ó\¾ Á�Ã�ï�ê^D ï|ð Ã ó5ó ê
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                                          / a /

d�Ì ÎYX�ÄÆÉ ï�ê^D�DÊöeð ¾�óã° ß ²×æ�·t·,¶ ± ²5®³ÝGÁ ¾ Â â¦¾ éÊ·t»áµG¸5Ù�»áµÊ¸ZéGµ â ·,Â � D � ÞHðáØ ó ú­åù¸5·,²×®³Ã«Ö ¾ Â
»áµÊ¸Ô´ ± ·�²5®¿ÝÊÁ ¾ ÂC®¿Á�ð ¾�ó Þ�ðá¶ ó�� ß¥²×æ�·t·,¶ ± ²×®³ÝÊÁ ¾ Â â\¾ éG·t»áµÊ¸×Ùg»áµG¸£éGµ â ·tÂ � D �e¾ Á«Ã Þ�ð Ã ó ú�å¸5·t²5®³Ã�Ö ¾ Â�»áµÊ¸\´ ± ·_²5®¿ÝÊÁ ¾ Â ®¿Á�ð ¶ ó ê

Û3Áu´ ± · ° ß ²×æ�·t·,¶ ± Þ�´ ± ·Z²¹´º¸5·tÁ«ÝG´ ± µG»È®³Á�²×´ ¾ ÁÕ´5²¦»áµÊ¸£´ ± ·¡éÊµ â ·tÂ³²\®¿²¦Â¿·,²5²#¶,µÊÙhæ ¾ ¸×·,Ãu´5µ:´ ± ·,®³¸
²¹´º¸×·,Á«ÝG´ ± ®¿Áj´ ± · � ß¯²5æ�·,·t¶ ± Þ ¾ ²¡²×·,·,Áp®³Áv9Ó®¿Ý«ê£ï�ê^D�D�ð ¾�ó�¾ Á«Ã�ð Ø ó ê °�± ·E¸×·,Ã«Ö�¶,·,Ãp²×´5¸5·,Á�ÝG´ ± µG»
´ ± ·\®¿Á«²×´ ¾ Á�´º²à®¿²àØ�·t¶ ¾ Ö�²5·\´ ± · ° ßvæ«®³¶&èÕ²ÔÖ«æx´ ± ·\éÊµ â ·,ÂC²5µGÖ«Á«Ã«²à´ ±C¾ ´ ¾ ¸5·¦´5¸ ¾ Á«²×Ù�®¼´5´5·,Ã:´ ± ¸5µÊÖ�Ý ±
´ ± · â¦¾ Â³Â¿²:µG»�´ ± ·u´ ± ¸5µ ¾ ´?ÞÔÖ«Á«Â¿®³èÜ·�´ ± ·TÖ«Á«µÊØ�²×´º¸×Ö«¶t´5·,Ã ¾ ®³¸Ó,Cµ â ´ ± ¸×µÊÖ«Ý ± ´ ± ·6ÙhµÊÖ�´ ± ê�Û3Á�´ ± ·
¶ ¾ ²5·:µG»HÁ ¾ ² ¾ Â³²,Þ�´ ± ·:²×´º¸×·,Á«ÝÜ´ ± µG»Ô´ ± ·x®³Á«²¹´ ¾ Á�´5²Z®³² ± ®³Ý ± ·,¸ã¶tµÊÙhæ ¾ ¸5·tÃ�´ºµu´ ± ·x²¹´º¸5·tÁ«ÝG´ ± ®¿Á�´ ± ·
� ßq²5æ�·,·t¶ ± ð ¸×·t»á·,¸�9Ó®³Ý�êÀï�êADe_�ð ¾Êó¡¾ Á«Ã�ð Ø ó×ó ê�Û3Á�´ ± ·EéÊµG®³¶,·tÃ�²×´5µÊæ«²tÞ�Â³µ â;¾ Ù�æ«Â¿®¿´5Ö«Ã«·_®³Á«²¹´ ¾ Á�´5²
¾ ¸5·ã²×·,·tÁ6®³Á�´ ± · ° ß ²5æ�·,·,¶ ± ðá¸5·t»á·t¸�9Ó®¿Ý«êàï%êAD ïuð ¾�ó£¾ Á«Ãsð Ø ó×ó Þ�¶tµÊÙhæ ¾ ¸5·tÃ�´5µ:´ ± ·¡Á«· ¾ ¸ ¾ Ø«²×·,Á«¶t·
µÜ»Ô®³Á«²¹´ ¾ Á�´5²Z®³Á|´ ± · � ßq²5æ�·,·t¶ ± ê
Û3Á�´ ± · � ß ²5æ�·,·,¶ ± Þ ´ ± ·kéÊµ â ·tÂÔ®³²�¶,Â¿· ¾ ¸×Â¿½jÃ«®¿²×´º®¿Á«ÝÊÖ«®¿² ±C¾ Ø«Â³·
»á¸×µÊÙ�´ ± ·�éGµÊ®³¶t·,Ãh¶,µÊÁ�²5µÊÁ ¾ ÁÕ´5²¦Ø ¾ ²5·,Ã�µÊÁe´ ± ·�²×´5¸5·,Á�ÝG´ ± µG»�´ ± ·À®³Á«²¹´ ¾ Á�´º²tê£û¡µ â ·téÊ·t¸,Þ%®³Áe´ ± · ° ß
²×æ�·t·,¶ ± ÞÕ´ ± ·�²×´º¸×·,Á«ÝÜ´ ± ²£µG»�´ ± ·�®³Á«²¹´ ¾ Á�´º² ¾ ¸5·�¶,µGÙ�æ ¾ ¸ ¾ Ø«Â¿·¦®¿Áx´ ± ·\éGµ â ·,Â ¾ Á«Ã.éÊµÊ®¿¶,·,Ãe¶tµÊÁ«²5µGÁ ¾ Á�´

BGî
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                                              / n /

d�Ì ÎYX�ÄÆÉ ï�ê^DL_%ö�ð ¾�óZ° ß ²5æ�·,·,¶ ± ²5®³ÝGÁ ¾ Â â¦¾ éÊ·t»áµG¸5Ù¯»áµÊ¸_Á ¾ ² ¾ Â � 1 � Þ¦ðáØ ó ú�å ¸5·,²×®³Ã«Ö ¾ Â
»áµÊ¸Ô´ ± ·¡²5®¿ÝÊÁ ¾ Â�®³Á�ð ¾Êó Þ�ð ¶ ó�� ß¥²×æ�·t·,¶ ± ²×®³ÝÊÁ ¾ Â â\¾ éÊ·)»áµÊ¸5Ù¤»áµÊ¸£Á ¾ ² ¾ Â � 1 �e¾ Á«Ã Þ�ð Ã ó ú�å¸5·t²5®³Ã�Ö ¾ Â�»áµÊ¸\´ ± ·_²5®¿ÝÊÁ ¾ Â ®¿Á�ð ¶ ó ê

ðáÁ ¾ ² ¾ Â ó ¸×·,ÝÊ®¿µÊÁ«²,ê
9Ó®¿Ý«êùï�êAD�F�² ± µ â ²T´ ± ·�¸5·tÂ ¾ ´5®¿éG·�²×´5¸5·tÁ«ÝG´ ± ²6µG»
´ ± ·p®³Á«²¹´ ¾ Á�´5²T®³ÁQ´ ± ·�éGµ â ·,Â ¾ Á«Ã�éÊµG®³¶,·tÃ

¶tµÊÁ«²×µÊÁ ¾ Á�´º²�®³Á6´ ± ·kú­å�¸5·t²5®³Ã�Ö ¾ ÂÈ²5®¿ÝÊÁ ¾ Â¿²�µG»­´ ± · ° ß ¾ Á«Ã � ß¯²5æ�·,·,¶ ± ê
õ µGÙ�·�µG» ´ ± ·ãÃ«® � ·t¸5·tÁ«¶,·t²\®³Áh´ ± · ¾ ¶,µÊÖ�²×´º®¿¶ã¶ ±C¾ ¸ ¾ ¶)´º·,¸×®³²¹´º®³¶t²#Ø�·t´ â ·,·tÁ6´ ± · ° ß ²5æ�·,·,¶ ±j¾ Á«Ã

� ß ²×æ�·t·,¶ ± »áµÊ¸\é ¾ ¸5®¿µÊÖ«²�²5µGÖ«Á«Ã�Ö�Á«®¿´5² ¾ ¸5·_²5Ö�Ù�Ù ¾ ¸5®A�,·tÃ6®³Á °Ó¾ Ø«Â³·_ï�ê^DÊê
� Ú p l ij`;`N[T]Zz

Û3Ás´ ± ®³²Z¶ ±«¾ æ�´º·t¸,ÞÈ´ ± · ¾ ¶,µÊÖ�²×´º®¿¶x¶ ±C¾ ¸ ¾ ¶t´5·,¸×®³²×´5®³¶t²
µG»£é ¾ ¸5®³µGÖ«²Z²5µGÖ«Á«Ã�Ö«Á«®¼´º²
µG»£´ ± · ° ß�²×æ�·t·,¶ ±
â ·,¸×· ¾ Á ¾ Â¼½%²×·,Ã ê °�± ®³²�²×´5Ö«Ã�½u² ± µ â ·,Ãp´ ±C¾ ´�²×µÊÙh· ± ®³Ý ± ·,¸¦»á¸×·�	ÕÖ«·tÁ«¶t½j®¿Á�»áµÊ¸5Ù ¾ ´5®³µÊÁh®³²\Ùh®³²×²5®¿Á«Ý«Þ
µG¸u®³²hµG»_Â¿µ â ®³Á�´º·tÁ«²5®¼´3½Q®¿Á�´ ± ·�´ ± ¸×µ ¾ ´�Ù�®¿¶,¸×µÊæ ± µÊÁ�·p²×®³ÝÊÁ ¾ ÂLê °�± ®³² â\¾ ²u²5·,·tÁ ®³ÁQ»á¸×®³¶ ¾ ´º®¼éÊ·,²
¾ Á«Ã�éÊµ â ·,Â¿²,ê °�± ·Tæ«®¿´5¶ ± ì3²¹½JÁ«¶ ± ¸5µGÁ«µÊÖ«²x»áµÊ¸×Ù ¾ ÁÕ´_´5¸ ¾ �×·t¶t´ºµG¸5®³·t²:Ø«¸×µÊÖ«Ý ± ´:µÊÖ�´:´ ± ·uÃ�® � ·,¸5·tÁ«¶,·t²
®¿Ás´ ± · ¾ ¶,µGÖ«²×´5®³¶h¶ ±C¾ ¸ ¾ ¶t´º·t¸5®¿²×´º®¿¶,²_µG»#´ ± ·eéÊµÊ®¿¶,·tÃ�²5µGÖ«Á«Ã�Ö�Á«®¿´5²k®¿Á�´ ± · ° ß ¾ Á«Ã � ß ²5æ�·,·t¶ ± ê
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                                          / b /

d�Ì ÎYX�ÄÆÉ ï�ê^D ï�ö�ð ¾�óu° ß ²×æ�·t·,¶ ± ²×®³ÝÊÁ ¾ Â â¦¾ éÊ·t»áµG¸5Ù »áµÊ¸uéGµÊ®³¶t·,Ã<²×´5µÊæ � * � Þ:ðáØ ó ú�å¸5·t²5®³Ã�Ö ¾ Ân»áµG¸Z´ ± ·.²×®³ÝÊÁ ¾ ÂÓ®³Á�ð ¾�ó ÞÔð ¶ ó
� ß ²×æ�·t·,¶ ± ²5®¿ÝÊÁ ¾ Â â\¾ éÊ·)»áµÊ¸5Ù�»áµG¸ãéÊµÊ®¿¶,·tÃ�²¹´ºµÊæ
� * �6¾ Á«Ã Þ�ðáÃ ó ú­å�¸5·,²×®³Ã«Ö ¾ Â�»áµÊ¸\´ ± ·_²5®³ÝGÁ ¾ Â ®¿Á�ðá¶ ó ê

°�± ®³²Ô²×´5Ö«Ã�½e² ± µ â ·tÃ�´ ±«¾ ´ ¾ Ã�®³²5¶t¸5®¿Ù�®¿Á ¾ ´º®¿µÊÁ:µÜ»�éGµÊ®³¶t·,Ãe²×´5µÊæ�¶tµÊÁ«²×µÊÁ ¾ Á�´º²H®³²Ôæ�µÊ²×²5®³Ø�Â³·\»á¸5µGÙ9´ ± ·
¾ ¶,µÊÖ«²¹´º®¿¶�¶tÖ«·,²Eæ«¸5·t²5·,Á�´:Ã«Ö«¸5®¿Á«Ýp´ ± · ¾ ¸×´5®³¶,Ö�Â ¾ ´5®³µÊÁsµG»¦²×´5µÊæ«²:®¿Á�´ ± · ° ß ²5æ�·,·t¶ ± ê °�± ·u²¹´ºÖ«Ã�½
¾ Â³²5µk² ± µ â ·,ÃT´ ±C¾ ´H´ ± ·¡·)þ%¶,®¼´ ¾ ´5®³µÊÁh²5µGÖ«¸5¶t·Z¶ ±C¾ ¸ ¾ ¶t´5·,¸5®¿²×´5®³¶,²HµG» ´ ± · ° ß ¾ Á«Ã � ß¥²5æ�·,·t¶ ± Ã«® � ·,¸
®¿Á�´ ± ·6²¹´º¸×·,Á«ÝG´ ± µÜ»¡·ÿþ%¶,®¿´ ¾ ´º®¿µÊÁOµG»À´ ± ·TéÊµÊ®¿¶,·,ÃP²×µÊÖ«Á«Ã«²tê °�± ®³²:²×´ºÖ�Ã�½ ± ·tÂ³æ«²x´5µ�Ö�Á«Ã«·,¸×²×´ ¾ Á«Ã
´ ± ·6¶ ±C¾ ¸ ¾ ¶t´5·,¸×®³²×´5®³¶t².µG»À´ ± · ° ß ²5®¿ÝÊÁ ¾ Â1Þ ¾ Á«ÃO·ÿþ�æ�Â³µÊ®¼´x´ ± · ° ß ²×æ�·t·,¶ ± »áµG¸:é ¾ ¸5®¿µÊÖ«²:²×æ�·t·,¶ ±
¾ æ«æ«Â³®¿¶ ¾ ´5®³µÊÁ�²,ÞJ·téÊ·tÁ�Ö«Á«Ã�·,¸ ¾ Ã�éG·,¸5²×·E¶tµÊÁ«Ã«®¼´º®¿µÊÁ«²,ê

Û3Áu´ ± ·¡»áµGÂ³Â³µ â ®¿Á«Ýk´ â µx¶ ±C¾ æ�´º·t¸5²,Þ%´ ± ·ZÙh·t´ ± µJÃ«²H»áµG¸¦·,Á ±C¾ Á«¶t·,Ùh·,Á�´�µG» ´ ± · ° ß ²×æ�·t·,¶ ±j¾ ¸×·
·ÿþ%æ«Â ¾ ®¿Á«·,Ã�ê

B�_
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                 / a /                             / n /                  / b /

d�Ì ÎYX�ÄÆÉ ï�ê^DGF«ö�ð ¾�óZ° ß ²5æ�·,·,¶ ± ²5®³ÝGÁ ¾ Â â¦¾ éG·t»áµÊ¸×Ù¯»áµÊ¸
´ ± ·e²×½JÂ¿Â ¾ Ø«Â¿· � D�1�* � Þ#ð Ø ó ú�å¸5·t²5®³Ã�Ö ¾ Ân»áµG¸¡´ ± ·.²5®³ÝGÁ ¾ Â­®³Á�ð ¾Êó Þ£ðá¶ ó�� ßm²5æ�·,·,¶ ± ²5®¿ÝÊÁ ¾ Â â\¾ éG·t»áµÊ¸×Ù »áµÊ¸¡´ ± ·.²×½JÂ¿Â ¾ Ø«Â¿·
� D�1�* �u¾ Á«Ã Þ­ðáÃ ó ú�åQ¸5·t²5®³Ã�Ö ¾ Â »áµÊ¸\´ ± ·_²5®³ÝGÁ ¾ Â ®¿Á�ðá¶ ó ê

^#Ð�SHOáÉ ï%êADÊö£äZ® � ·t¸5·tÁ«¶,·t²�®¿Á6´ ± ·_¶ ±C¾ ¸ ¾ ¶t´5·,¸×®³²×´5®³¶t²�µÜ»Ó²×µÊÖ«Á«Ã|Ö«Á«®¼´º²À®³Á � ß ¾ Á�Ã ° ß¯²5æ�·,·t¶ ± ê
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z�Ë8ÌeÍ<Î ´QjÏ©�Ð�Àe7GJ$9<;"J$MON%28FK7s;�9³3E587�UWùBÝ C"J$;"i8LaJE7KFG;"C"28A?�K7GJ Y N%DE7KP
;"2�365Q7{b:UgDEL_7K7GF�5WN�28P�365Q7s[]UgD$L�7G7KF�5Ij

UaA>FGJE;"L85Q;"287 [�¢ Y 7KD$3:J$7KFK;�C"28A?3EA>;"2�N%FKFKiQJ6N�F²�I°ÉÓu·

[VÕ k []Õ+µ [VÕ�½

b:U ­ ´hj¶´"½ ×�l j kml Ø¡µ�j l Ø

[VU ­ ´hj l�­ ´"´QjÙØ ­ × Øhj¶Ø"Ö

z�Ë8ÌeÍ<Î ´Qj¶´hÐ�Àe7GJ$9<;"J$MON�2QFK7c;%9�36587{�";m@�7K=³C�JE;"i8LZJE7KFG;"C"28A?�K7GJ Y N%DE7KP
;"2�365Q7{b:UgDEL_7K7GF�5WN�28P�365Q7s[]UgD$L�7G7KF�5Ij

UaA>FGJE;"L85Q;"287 [�¢ Y 7KD$3:J$7KFK;�C"28A?3EA>;"2�N%FKFKiQJ6N�F²�I°ÉÓu·

[VÕ k []Õ+µ [VÕ�½

b:U × µ�j l © Ö k j¶©�½ Ö × jÏµ"µ

[VU Ø × j¶Ø"Ø Ö"ÖQj ­8k Ö"Öhj × ´

kml¡×



z�Ë8ÌeÍ±Î ´hj × Ð³Àe7GJ$9<;"J$MON�2QFK7];%9�36587,C"JE;"iQLOJE7GFK;"C�28A>�G7KJED�9<;"J�P8A?Ê�7KJ$7K2¡3�C"J$;"i8L8D Y N�D$7KP�;"2
36587+b:U|DEL_7K7GF�5WN�28Pa[VU|DEL_7K7GF�5
À�ù:Ý ÒB7KFK;�C"28A?3EA>;"2 UWù:Ý ÒB7KFG;"C"28A¨36A?;"2 ��;m@�7K= Ò:7GFK;"C"2QA?36A?;"2

C�JE;"i8L N�FKFGi8J6N�F²�¦°ÔÓu· C"JE;"iQL N�FGFKi8JEN�FG�ª°ÉÓu· C"JE;�i8L N�FGFKi8JEN�FG�ª°ÉÓu·

[]U b:U [VU b:U [VU b:U

Ý,=?��7K;"=>N�J µ�ÖQjÙÖ k ½QjÙÖ úB��ú:Ý ­ ÖQj¶µ ´ ­ j ­ û`ü²û Ö"´Qj¶© Ø"½QjÙØ

	�A>=>N Y A>N�= ©"µhj × ­8k j ­ ú:�eÝ ­!× j ­ µ�ØQjÙÖ û�þ�û Ø"ØQjÙ´ × ´QjÙØ

ðV7G2!36N�= ½"½QjÙ´ © l jÙ´ ��ú:Ý ­ ØQj ­ ´"´Qj × û_ÿ¶û Ö l jÙØ ´ k j¶©

ÀeN�=�N%36N�= ©"©hj × © k j¶© �³Ý ½"´Qj k µ ­ jÙ½ û���û × ´QjÙ½ Ø l jÙØ

��7G=�N�J ½"ØQjÙØ © l jÙ½ []N�DEN�= ´ l j k ©�´Qj k û��
û Ø × jÙ½ © × jÙ½

¾h7GMfA/¢¥��;
@�7K= ½"ÖQjÙÖ ½"ØQj¶µ

ÑRJEA?F�N%3EA?��7 © l j l ©"©hj ×

z�Ë8ÌeÍ<Î ´hj¶ØQÐ³��;"2Q9<iQDEA>;�2\MONÃ36JEA/�O°ÔÓu·Â9<;"JÂ36587�À�ùBÝ¯C"J$;"i8L�FK=>N�DED$A?ôR7GJ
Y N�D$7KPy;"2�36587+b:U|DEL_7K7KF�5`j

 JE;"i8L Ý]=¨�"7G;"=�N�J 	�A?=�N Y A�N�= ðV7G2¡3�N�= À³N�=>N%3�N%= ��7G=�N�J

Ý,=?��7K;"=>N�J kK­ Ö µ�Ø µ%½ µ�´

	�A>=>N Y A>N�= ½ ­8k k © kK­ µ ×

ðV7G2!36N�= Ø Ö © k k µ µ l

À³N%=�N%36N�= k ´ ´ k © © k k µ

��7K=>N�J Ø k
× k µ k ½ © l

kml Ø



z�Ë8ÌeÍ<Î ´hj¶ÖQÐ³��;"2Q9<iQDEA>;�2\MONÃ36JEA/�O°ÔÓu·Â9<;"JÂ36587�À�ùBÝ¯C"J$;"i8L�FK=>N�DED$A?ôR7GJ
Y N�D$7KPy;"2�36587{[VU|DEL_7K7GF�5Ij

 JE;"i8L Ý]=¨�"7G;"=�N�J 	�A?=�N Y A�N�= ðV7G2¡3�N�= À³N�=>N%3�N%= ��7G=�N�J

Ý,=?��7K;"=>N�J ½ l µ ­ kml µ ­ k µ

	�A>=>N Y A>N�= × ©�½ Ø k © k
×

ðV7G2!36N�= k�l µ�½ ½ ­ k Ø k ©

À³N%=�N%36N�= µ × ´ Ø ©%´ ½

��7K=>N�J k�l µ"µ × µ�µ ½"Ö

S:;m@�7²�"7KJGH�365874JE7GFK;"C�28A?3EA>;"2ª;�9BN�D$L8A>JEN%367GP¯° Y ;%365�iQ2!��;"A>FG7KP¼N%28P��";�A>FK7GPß·�D$36;�L8DcA?DsL_;h;�JE7KJ+A?2

3E587ub:U D$L�7G7KF�5 Y N%DE7KP¦D$��D$3E7KMyjOb�587²�¦N�JE7uFK;�2Q9<i8DE7GP¦@BA¨365d36587ui82RN%DEL8A?J6N%3E7KP�D#36;"LªDE;�i828P8DGj

b�58N%3»A>DGH�i82¡��;"A>FG7KP4N�DELQA>J6NÃ367KPcD$36;�L8D:°_7%jÙC8j¨H%û���
Qü²ûQ·ÂN�JE7�FK;"2Q9<iQDE7KP�@BA¨365\i82¡��;"A>FG7KPui82RN�D$L8A>JEN%367GP
D#36;"LQD:°�7�j C8j¨H�û���ü²ûQ·²H¡N�2QP4iQ2!��;"A>FG7KP4N�D$L8A>JEN%367GP�D$36;�L8D:°`7�j C8j¨H%û���
Qü²ûQ·³N�J$7�FK;"2h9<i8DE7GP4@BA¨365\�";�A>FK7GP
iQ2RN�DELQA>J6NÃ367KP�D#36;"LQDB°_7%jÙC8j¨H�û��¡ü²ûQ·²jÂb�58A?D�A>D Y 7GF�N�i8D$7�36587�36i8J Y i8=>7G28FK7�A?2s3E587�;"J6N%=hFKNm��A¨3��cP8iQJEA>2QC
3E587BN�D$L8A>JEN%36A?;"2cL858N�DE7�9<;"=?=>;m@BA>28C:36587�J$7K=?7�N�D$7�;�9ß36587�FG=>;"D$i8JE7�A?D�28;�3³@�7G=>=8FKN�LQ36iQJE7KP Y �\3E587�b:U

°<JE7²9<7KJ�Ñ³A>C8j³½QjÙ½¡·²j�b�5Q7]JE7GFK;"C�28A?3EA>;"24L�7GJ$9<;"J$MON%28FK7�9<;"J�2RN�DEN�=>D�N�28PfDE7KM4A?��;m@�7G=>D�A?D�FG;"M4LRN�J6N Y =>7

A?2O365Q7V3�@�;uD$��D#367KM4DKj�S:;
@�7G��7KJB36587]FK;"2Q9<iQDEA>;�2 Y 7²3�@�7G7K2�36587�2RN%D6N�=?D��%D$7KM4A?�";m@�7K=?DBN�28PT�";�A>FK7GP
iQ2RN�DELQA>J6NÃ367KP�D$36;�L8D\A>D{58A?C"587KJsA>2ª36587Tb:U DEL_7K7KF�5 Y N%DE7KP¼D#��D$367GM^3E5RN�2¸A?2¦365Q7�[VU D$L�7G7KF�5

Y N�DE7GP«D$��D$3E7KMyjÇb�58A>DfFK;"i8=?P Y 7 Y 7KF�N%i8DE7W3E587Wb:U Y 7G3E3E7KJfF�N�LQ3Ei8JE7GDT36587Z;"J6N�=BJ$7KDE;�2RN�28FG7KD

Y 7K5QA>28P�365Q7sFG=>;"D$i8JE7��%FK;"2QD$36J$A>F²36A>;�2�A>2�36587GDE7{DE;"iQ28P8DKj�¾h;u36587+D$L�7GFG36JEN�=�9<7�N%3Ei8JE7GDBJE7KLQJE7KD$7K2¡36A?28C
3E587KD$7cD$;"i828P8D�°±AÔj 7�j¨Hß2RN�DEN�=>D��%DE7GMfA¨�";m@�7G=>DB��DKjB�";"A?FK7KPai82RN�D$L8A>JEN%367GPWD$3E;"L8D6·BA?2a365Q7sb:U^D$L�7G7KF�5

N%JE7{DE;"M47s3EA>M47KD:28;�3,P8A>D#36A>2QC"i8A>D$5RN Y =?7�HR7GDEL_7KFKA>N�=>=¨��A?9e36587²�Z5RN���7c36587sD6N�M47sÀ�ùBÝ�°±7%jÙCQj?HRû��_ü²û

kml Ö



z�Ë8ÌeÍ<Î ´Qj kml Ð���;"2Q9<i8D$A>;"2dMfN%36J$A¨�¸°ÔÓu·,9<;"J]3E587fUWù:ÝàC�JE;"i8LdFG=�N�D$DEA?ô87KJ Y N�D$7KPª;"2
365Q7{b:U|DEL_7K7GF�5Ij

 JE;"i8L ú:��ú:Ý úB�³Ý �Vú,Ý �³Ý []N�DEN�= ¾�7KM4A¨¢¥��;m@�7G= ÑRJEA?F�N%3EA?��7

úB��ú,Ý ´ ­ × k ½ k ­ k kml

ú:�eÝ ½ k µ�Ö k ´ l × ½ k�­

��ú:Ý × l ×�l kml Ö l ­

�eÝ µ ½ ­¡l µ ­ k Ö × ©

[]N�DEN�= k µ l µ k ½ ©�´ × k

¾h7GMfA/¢¥�";m@�7K= k © k ½ l µ k ½ ½"Ø k

ÑRJEA?F�N%3EA?�"7 × Ø k"k k × kml ©�´

N%28POû���
Qü²ûQ·²j�1�2T3E587VFKN�DE7V;%9Â9<J$A>FKN%36A¨�"7KDGH�3E587�L_7KJ$9<;�JEMfN�28FK7,;�9�365Q7Vb:U DEL_7K7KF�5 Y N�D$7KP�D#�hD#367GM

A?D�FK;"M4LRN�JEN Y =?7c36;�3658N%3{;�9�3E5874[VU(DEL_7K7GF�5 Y N�D$7KPªD$��D$3E7KMyjfb�5QA>D+DE58;m@BD+365RNÃ3�36587uM4A>DED$A>28C

5QA>C"587GJ�9<JE7���iQ7K28FGA>7KD:A>2�9<J$A>F�NÃ36A?��7KD�A?2�3E587+b:UgD$L�7G7KF�5WPQ;42Q;�3:N%Ê�7KFG3:A¨36D�JE7GFK;"C�28A?3EA>;"2Ij

1�2\3E587��";m@�7K=8FKN%367GC";"J#��°<JE7G9<7GJ�beN Y =>7GD»´Qj k µ]N�2QPu´Qj k ½¡·²H%C"7K287GJ6N�=?=?�+365Q7�L�7GJ$9<;"J$MON%28FK7�P8JE;"LQD

9<;�JVMf;�D$3�;�9�3E587\�";m@�7K=>D+A?2W36587�b:U(DEL_7K7GF�5 Y N%DE7KPªD$��D#367KMyHÁFK;"M4LRN�J$7KPW3E;T36587u[]U(D$L�7G7KF�5

Y N�DE7GP D$��D#367KMyjó1�2¬36587¦[VU DEL_7K7GF�5 Y N�D$7KP D#��D$367GM 36587d9<JE;"2¡3��";m@�7K=?Dyû_ÿ¶û¯N�28PÞû�þ�û¯N�J$7

FG;"2Q9<i8D$7KPIj�¾hA?MfA?=�N�J$=?��H�36587 Y N�F�§f��;
@�7K=?D�û��
ûON�2QPOû���ûfN�JE7VFG;"2Q9<i8D$7KPIj�b�5RNÃ3�A>DGHh365Q7VFK;"2h9<i8DEA?;"2
A?D³A?2\36587�3E;"28C"iQ7�587KA?C"5¡3»;�9R3E587��";m@�7K=89<;"J³NVC"A?��7K2�L_;"DEA¨36A>;�2c;�9ß365Q7�36;"2QC"i87�5!i8M4LIj�1�2\3E587�b:U

D$L�7G7KF�5 Y N�DE7GPfD#��D$367GMaH¡3E587��";m@�7G=>D�N�J$7:FG;"2Q9<i8D$7KP428;�3�;"2Q=?� Y N�DE7GPf;"2�3E587�36;"28C�i87�587KA?C"5¡3�H Y ih3

N%=>DE; Y N%DE7KPO;"243E587:L�;"D$A?3EA>;"2�;�9�36587B36;�28C"i87B5!i8M4LIj»ÑR;"J�7²�QN�M4L8=>7%H¡�";m@�7G=ßû_ÿ¶û\A>D�FK;�2Q9<i8DE7GPO28;%3

;�28=?�4@BA?3E5�û�þ�û_H Y iQ3:N�=?DE;�@BA?3E5Oû��
û_j�¾hA?MfA?=�N�J$=?�"H"��;m@�7G=�û��mûOA>D�FK;�2Q9<i8DE7GPy@BA¨365Tû���ûON�D�@�7G=>=�N%D

k"kml



z�Ë8ÌeÍ<Î ´Qj k"k Ð���;"2Q9<i8D$A>;"2dMfN%36J$A¨�¸°ÔÓu·,9<;"J]3E587fUWù:ÝàC�JE;"i8LdFG=�N�D$DEA?ô87KJ Y N�D$7KPª;"2
365Q7s[]UgD$L�7G7KF�5Ij

 JE;"i8L ú:��ú:Ý úB�³Ý �Vú,Ý �³Ý []N�DEN�= ¾�7KM4A¨¢¥��;m@�7G= ÑRJEA?F�N%3EA?��7

úB��ú,Ý ­ Ö k Ø ½ ­ © kml k"k

ú:�eÝ k"k ­!× k ´ ´ ´ µ�½

��ú:Ý Ø k ­ Ø k�­ × k Ø ­

�eÝ Ø Ø µ k ½"´ Ø Ø k"k

[]N�DEN�= k © µ Ø © ´ l × ½

¾h7GMfA/¢¥�";m@�7K= k ½ © k ´ k µ Ö ­¡l ©

ÑRJEA?F�N%3EA?�"7 k"k µ"µ l ´ ­ × © l

z�Ë8ÌeÍ±Î ´Qj k µhÐf��;"2Q9<iQDEA>;�2¼MON%3EJEA/�£°ÔÓu·{9<;"Jc3E587O��;
@�7K=
C"JE;�i8L�FK=�N%DEDEA¨ôR7KJ Y N%DE7KPy;"2�36587+b:U|DEL_7K7GF�5Ij

 J$;"i8L N 7 A ; i

N Ø ­ ½ k kml µ

7 µ ×"× k ½ µ ´

A l µ k ´¡µ µ k ©

; ½ ­ µ Ø k kml

i k ´ k
× k Ö © ×

k"k"k



z�Ë8ÌeÍ±Î ´Qj k ½QÐf��;"2Q9<iQDEA>;�2¼MON%3EJEA/�£°ÔÓu·{9<;"Jc3E587O��;
@�7K=
C"JE;�i8L�FK=�N%DEDEA¨ôR7KJ Y N%DE7KPy;"2�36587{[]UgD$L�7G7KF�5Ij

 J$;"i8L N 7 A ; i

N Ö × l l ½ l

7 l Ø"Ö k"k l l

A l Ö Ö k l l

; k l l × ´ µ�½

i k l l k µ Ø ×

û_ÿ¶û_j»Ý,Mf;�28Cc365Q7+��;m@�7G=>DBJE7GFK;"C"2QA>�K7GP Y �f36587+b:U DEL_7K7GF�5 Y N%DE7KP�D#�hD#367GMaH83E587+JE7KFG;"C"28A¨36A?;"2TA>D

Y 7G3$367GJ�9<;"J»365Q7]=>;m@�7KJ��";m@�7G=>DV°¤û`ü²û_H¡û�þ�û4N�28Puû���ûQ·�FG;"MfL8N�JE7GPf36;{36587,58A>C�587KJ��";m@�7K=>DV°¤û_ÿ¶û4N%28P
û��mûQ·²j,1�2�C"7K2Q7KJ6N%=ÔHß36587\L_7KJ#9<;"JEMfN�28FG7c;�9»3E587cb:UøD$L�7G7KF�5 Y N�D$7KP�D$��D#367KMXA>2WJ$7KFG;"C"28A?DEA>2QCf365Q7

Y JE;¡N�P�D$;"i828PyFK=>N�DED$7KDBA>D�FK;"M4LRN�JEN Y =>7,36;\365Q7+[VU|DEL_7K7KF�5 Y N�D$7KPyD$��D$3E7KMyH8@BA?3E5aN%2�A>M4L8JE;m�"7GP

L_7KJ#9<;"JEMfN�28FG7�A>2ªDE;"M47�;�9�36587uFK=>N�DED$7KD+@B58A>F�5¦FK;"2¡36N�A>2dP8A?DEFKJ$A>M4A>2RNÃ36A>2QCTDEL_7KF²36J6N%=�9<7�N%3Ei8JE7GDsA?2

3E587+b:UgD$L�7G7KF�5Ij

ÅIn�� ~I�����®�TpV�

1�2y3658A?D,F�58N�LQ367GJKH�Nfb:U^D$L�7G7KF�5 Y N%DE7KPZD$��=>=>N Y =>7�J$7KFG;"C"28A?�K7KJ:A>D:P87²�"7K=?;"L_7KPIH�N�D:A?3:A>D:P87KD$A>JEN Y =>7

3E;¦58Nm��7ZNdDEL_7K7GF�5¯JE7GFK;"C�28A?3EA>;"2¹D$��D#367KM A?2ÜFG;"28P8A¨36A>;�28D\@B587KJ$7aA¨34MON��¼28;%3 Y 7�L�;�DEDEA Y =>7�3E;

iQDE7ªNº2Q;"JEMfN�=]M4A>FGJE;"LQ58;"287%j��¬587K2�b:U D$L�7G7KF�5Þ@�N�D�367GD$3E7KP�N%C¡N�A>2QD$3T3E587d7²�hA>D#36A>2QCÜ[]U

D$L�7G7KF�5 Y N�D$7KPºSVUWU D#�h=?=�N Y =>7OJ$7KFG;"C"28A?�K7KJGH»36587TJ$7KFG;"C"28A¨36A>;�2¸J6N%3E7O@�N�D�L�;�;"JGjªb�5Q;"i8C"5¼365Q7

L_7KJ#9<;"JEMfN�28FG7�A>M4L8JE;m��7KP�@B587K2y367KD#367GPa@BA?3E5y3E587+7KD#36A>MfN%3E7KPy[VU 9<7�N%3Ei8JE7GDKHßA?3BA?D�P87KD$A>JEN Y =>7�3E;

; Y 3�N�A?2yNuL_7KJ#9<;"JEMfN�28FG7+DEA>M4A>=>N�J�36;u365RN%3B; Y 3�N�A?287KP�@B587G2a367GD$3E7KPa@BA¨365y[VU 9<7�NÃ36i8J$7KDKj�Ý]DB365Q7

k"k µ



b:U�DEA?C"2RN�=RFG;"2¡3�N�A?28D�DEA>C�28A?ôRFKN�2¡3�A>2Q9<;"J$MONÃ36A>;�2�N Y ;"iQ3�DEL_7K7GF�5IH8S]UWU�M4;hPQ7K=>D»@�7KJ$7 Y iQA>=?3�N%28P

3E7KD#367KPcN�C¡N�A?28D$3Áb:UàDEL_7K7GF�5Ij�b�587�L_7KJ$9<;�JEMfN�28FK7»;%9Q365Q7�b:UÛDEL_7K7GF�5 Y N�D$7KPsD$��=>=>N Y =>7³JE7KFG;"C"28A?�K7GJ

@�N�D+FK;�MfLRN%J6N Y =?7c36;�3E587uL�7GJ$9<;"J$MON�2QFK7�;�9�365874[]U D$L�7G7KF�5 Y N�DE7GP�JE7GFK;"C�28A>�G7KJKjuÑR;"J�FG7KJ#3�N�A?2

D$;"i828PQDKH�@B5Q7KJE7�365Q7y3E58JE;¡NÃ3uMfA?FKJE;�L858;"287�FKN�LQ3Ei8JE7GP£N�PQP8A?3EA>;"2RN%=�DEL_7KF²36JEN�=BA>2Q9<;"J$MONÃ36A>;�2IH³365Q7

J$7KFG;"C"28A¨36A>;�2T@�N�DB58A?C"587GJKj

b�587fMON%A>2¦N�PQ�%N�2¡3�N�C�7f;�9�3658743658J$;¡N%3sMfA?FKJE;�L858;"287uD$L�7G7KF�5¹A>D+365RNÃ3cA¨3sA?DsJ$; Y i8D#3c3E;a365Q7

N%M Y A>7G2¡3V28;"A?DE7%js1�2�365Q7\287²��3{F�5RN�Lh367KJGHI36587�b:UøD$L�7G7KF�5ª5RN�D Y 7K7G2ªiQDE7KPd36;�PQ7G�"7G=>;"LdJ$; Y i8D#3

D$L�7G7KF�5aD$��D$3E7KM4D,A?2y2Q;"A>D#��FK;"2QP8A?3EA>;"28DGj

k"k ½
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t4w

ÒB; Y iQDCB{DEL�DEDGF�F�D$��DGB�DKM4D\N%JHD�JHD��!i8A>JCDKP¦9<;�J+N�L8L8=?A>F�N�B6A>;JI8D]D$i8F�F¼N�DKDEI=BEJ$��ALIMBE;NF8A>COF�¢�DHDGFKi8J$ALB��
D�I8FK=?;"DEiQJHDKDaNJI8P�N�FGFEDKD$DaFG;OI=B6J$;"=�APIQI8;"A?D$�@D�I¡�hA?JE;OIQMRD�IMBEDSBHFRNTB�ALI!��;"=?�JD�N¼JCDK=>A>N Y =LDWLUDGJED$;OI
A?PVDEI=BEA?ôRFKNTB6A?;OIIj�bWDK=PDGLVF8;OI�D�FG;"M4LRNJI8ALDKDXB�F8NTBYFRNJI8PQ=PD»F�N%=>=>D�9<JE;"MZI8;OIh¢[IRNTB6A¨�OD»D$LUDKN�§JDGJEDÂAPI\I8;"A?D$�
D�I¡�hA?JE;OIQMRD�IMBEDuJHDE�!i8A?JHD�JHDG=>A>N Y =PDf=�NJIQC"iRN�CODOA>PVD�IMBEA?ôRFKNTB6A?;OIIj¦b8FVD�LUDGJ$9<;"J$MONJIQFED�;�9,DCB6NJI8PRN�J$P
D$LUD�DKF�FdD$��DGB�DKM4Du°<i8DEALI8C]I8;�JEMfN�=ÁMfA?FKJE;�LVF8;OIVD{DEL�DEDGF�FdPRNTB�N"·BPVDGC"J6N%PVDKDVALI4I8;�A>D$�yFG;OI8P8A^B6A>;JI8DKj
Ý,L8L8J$;¡N�F�FVDGD_B6;VA?MfL8J$;m�OD`BHFVD�JCDK=>A>N Y A?=>ALB��];�9ßDEiQF�F�D$��DCBHDKM4DaFRN��OD Y DEDEI�JCDKL_;"JCBHDKPy°¤9<;"JbD��8N%MfL8=LD�H
ñ kml¡× H kml Ø ò ·²j»Ý,D:McDEI=BEA>;OIVDGPaALIa¾dDKFeB6A>;JI k jÙ½Qj¶µhH8ALI'I8;�A>D$�OFK;OIQP8ALBEA>;OI8DGHßN�LUDGJEDE;JIXfÙDB�";�A>FED{A>D�=LDKD$D
NÃÊ�DGF�B�DGPO@gFVD�ITJHDGFK;"J$PVDKPTiQDEAPIQC\NhBHF8JE;"NTB�M4A>FGJE;"L�F8;OIVD8B�F8NJIf@gFVD�ITJHDGFK;"J$PVDKP�iQDEAPIQCcNhI8;"JEMfN�=
M4A>FGJE;"L�F8;OIVD%jjikI4B�FQA>D:F�FRN�L�BHDKJKHlB�F�DmB�FQJE;¡NTB,M4A>FKJ$;"LVF8;JIVD+DEL�DEDKF�FnF8N�D Y DED�IWi8DCDKPoB6;fPVDG�JDK=?;"L
D$LUD�DKF�F�D$��DGB�DKM4DjB�F8NTB�N�JCD]J$; Y i8DGBjB6;pIQ;"A>DCD�j»b�@�;�D$��DCBHDKM4D�F�F8;"DHD�IqB6;\PVDGMf;JI8DCBEJ6NTBHD1B�FQA>D�N%JHD�Ð
D$LUDKN�§JDGJVJHDGFK;"CJI8ALBEA>;OIaD$��DCBHDKM NTI8PWDEL_;"§TDEIª¿ÁNJI8C"iRN%CODmi�ðrD�I=B6A?ô8F�NTBEA>;OI¸°É¿�i�ð+·:D#�hDGB�DGMajVbWD²�sB#¢
ALI8PVDGLUD�I8PVDEI=B�D$LUDKN�§JDGJ�JHDGFK;"COIQALB6A?;OIÜNJI8P«¿�i�ð D$��DGB�DKM4D�N�JCDWPVD²�ODK=?;"L�DKP Y N�DCDKP«;OIÜ9tD�NTBEi8JHDGD
D��sB6J6N%F�B�DGPT9<JE;"MuBHFVD]D$LUD�DKF�F�JHDGFK;"J$PVDKP�i8D$API8C\NmB�F8J$;¡NTB�MfA?FKJ$;"LVF8;OI�D�HhNJI8P]BHFVDKA?J�L�DKJ$9<;�JEMfNJI8FED
A?D�FK;"M4LRN�JCDKP�@BALBHFSBHFRNTBB;�9eD$��DGB�DKM4D Y N�DHDGPZ;OINI8;�JEMfN�=IM4A>FKJ$;"LVF8;JIVDVDEL�DEDGF�FIj

b8FVDBP8A¨Ê�DGJHD�I8FEDGD�ALIvBHFVDBP8A>McDEIQDEA>;JI8D»NJI8Pu��A Y JENTB6A?;OI8D�;%9UBHFVD��";�F�N�=89<;"=?P8D�N�M4;OI8C�D$LUDKN�§JDGJED
LQ=�N��ºN�MfNw�$;"JuJE;"=LDaALI£A?PVDEI=B6A¨9¤��API8C5B�FVDaDEL�D�N�§TDKJdñ ©hH × ÖQH kml Ö ò j¬Ý]=?DE;8HjIQ;�B�@�;¦�";�F�N�=gB6JEN�F�BED
N%JHDT;�9gBHFVD�D6N�McDTD$A>�EDTNJI8P¹DHFRN%LUDªñ kml Ö ò jªS1D�I8FED%H�9tDKNTB6i8JCDKDpBHFRNTB�JCDKL8JCDKDHD�I=BRBHFVDxD²�hFGALB�N�B6A>;JI
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D$;"i8J$FED{NJI8P��";�F�N�=XBEJ6N�FeBBF�FRN�JEN�F�BHDKJEA?DCBEA>FKD8BHFRNTB:N�JCDhD��sB6J6N%F�B�DGPa9<J$;"MyBHFVDKI8;"JEMfN�=�MfA?FKJE;�LVF8;OIVD
D$LUD�DKF�FnFRN��JD Y DEDEIZi8DHDGPZ9<;"J Y i8A?=>P8ALI8CuDEL�D�N�§TDKJ]JCDKFG;"COI8A^B6A>;JIyD#��DCB�DGMfD�ñ ØQH�ÖhH�Ø¡©hH k"kml�z_k"k © ò j�Ý,D
BHFVD{B�F8J$;¡NTB{M4A>FKJ$;"LVF8;JIVD�A>D+L8=>N�FEDGP¦ALI¦L8J$;��QA?MfA^B��4BE;SBHFVD��";�F�N�=»9<;"=?P8DKH�B�F�DfD$LUDKN�§JDGJ#¢�D$LUDGFKA¨ôRF
D��hFKALB6NTB6A?;OIuDE;"iQJEFED:F�FRN�JEN�F�BHDKJ$A>DCBEA>FGD�MfN�� Y D,FKN�L�B6iQJHDKP Y �{B�FVDgB�F8J$;¡NTB�M4A>FGJE;"LVFQ;OIVD�jeÝ]=?DE;8H=B�F�D
b:U D$LUD�DKF�F¼FG;OI=B�N�ALI8DcD$A>COI8A¨ôRF�NTIMBcAPIQ9<;�JEMfNTB6A?;OIªN Y ;�i�BmBHFVDO��;hFKN�=|BEJ6N�FeB\F�FRN%J6N�FeB�DKJ$A>DGB6A>FGDKH»N%D
DCDED�IZAPIa��FRN%L�B�DGJ,½hHQ@gF8A>F�FyA>D8D��hLUDGF�B�DGP4B6;uFG;OI=B�N�ALIyD$LUDKN�§JDGJ#¢¥DEL�DKFKA¨ôRFcALIQ9<;"J$MONTBEA>;OI`j
�QF8A?=PD�D$LUDKN�§!API8C8HVBHFVD{DHFRN�L�D{;�9bBHFVD��";�F�N�=�B6JEN�F�B:A?D,N%DEDE;�FKA>NTB�DGPy@BA^B�FqB�F�DsLVFQ;OIVDKMcDKB�FRNTB

A?DVN�JGB6A?FKi8=>NTB�DGPIHINJIQPnFVDEI8F�DpB�FVDc=�NJI8C�iRN�CODsDEL_;"§JD�IIjcÚ��JDEIªN�M4;OI8CT=>NJI8C"iRN%CODKD:@BALB�F�FG;"M4Mf;OI
L�F8;OIVDGMRDGDKH�BHFVD�L8JE;JI�i�I8FKA>NTB6A?;OIZMfN��a�%N�J#�"j�b8FVDGDHDuL8JE;JI�i�I8FKA>NTB6A?;OIZ�%N�JEA>NTB6A?;OI8DBAPI�L�F8;OIVDGMRDGD
N%Mf;OIQCT=�NJIQC"iRN�CODGDVMfNm� Y D�LQJHDKDCDEI=B{APIoBHFVD\�";�F�N�=}B6J6N%F�B�F�FRN%J6N�FeB�DKJ$A>DGB6A>FGD+N�DV@`DK=>=�N�DrB�FVD{D��!¢
FGALB6NTB6A?;OI¯DE;�i8JEF�DªF�F8N�J6N�FeB�DGJEA>DGB6A?FKD�;�9KB�F�D�b:U D$LUD�DKF�FIjuikI@B�FQA>D�F�FRN�LdB�DKJGH1BHFVDdL8JHDGDHDEIQFEDª;�9
D$LUDKN�§JDGJ#¢¥DEL�DKFKA¨ôRF�NJIQPT=�NJIQC"iRN�COD�¢�D$LUDGFKA?ô8F:9tDKNTB6i8JCDKD�APIRBHFVD,��;hFKN�=lB6J6N%F�B�NTI8PxD²�hFGALB�N�B6A>;JIfD$;"i8JEF�D
F�F8N�J6N�FeB�DGJEA>DGB6A?FKDB;�9WB�FVD+b:U|DEL�DEDKF�FZA>D�DCBEi8P8ALDKPIj

b8F8A?D���F8N�L�B�DGJ³A?DÂ;�JEC¡NJIQA>�EDGP\N�DÁ9<;"=?=>;m@BDKjÁb8FVD�DEL�D�N�§TDKJ�JCDKFK;�COI8ALBEA>;OI+DGB6i8P8ALDKD³N�JHD�L8JHDGDHD�IMBHDKP
ALIf¾dDKFeB6A>;JI × j¶µhj�¾dDKFeB6A>;JI × jÙ½+PVDKD$FKJEA Y DGD|BHFVD:¿�i�ð�DCBEi8P8ALDKDKj»b8F�D:@�;"JE§c;OIfD$LUDKN�§JDGJ�JCDKFK;�COI8ALBEA>;OI
NTI8PZ¿�i�ð�A>D�D$i8MfMfN�J$A>�EDGP�APIa¾dDGF�B6A?;OI × j ­ j
A n?o ~`�{q��q~aqVp�pTqsrutTv�wyxKz{x
tuwø�Z~IxGwdv^zs� ~I�{qVqsrc�

¾�LUDKN�§JDGJVJHDGFK;"COIQALB6A?;OIZA?D1BHFVD�B�N%DE§y;�9»L�DKJED$;OI�A>P�DEI=B6A¨ôRF�NTBEA>;OIai8DEALI8CTD$LUD�DKF�FªN�D�BHFVD Y A?;"McD�B6J$A>F
9tDKNTB6iQJHDOñ ØQH k�kml%ò j�Ý L�DKJ$DE;OI�fÙD:�";"A?FED�H_=>A?§JD+;JBHFVDKJ Y A>;�MRDeB6JEA?FKD{°¤ô�I8CODGJ,L8J$API=B6DGHßJHD�BEAPIRN%=ÂL8NTBHBHDKJHIQD
;�J]COD�IVD�BEA>FcDGB6J$i8F�BEi8JHD�·²HIFKNJIVI8;JB Y D{9<;"JEC�;JBHBHDEIW;"J,MfA?DEL8=>N�FEDGPZiVIQ=>A>§TDhBHFVD\i8DCD\;�9�N�JGB6A¨9±N�F�BED:9<;"J
A?PVDEI=BEA?ôRFKNTB6A?;OI Y �cN�JCBEA?ôRFGA�N�=¡McD�NJIQD�DEi8F�F4N�De§JD²�hD�;"JeMRDGMf;�JEA>��DKPsLRN�DED#@�;�JEP8D:ñ Ö ò ñ k"k�kKò j³S1D�I8FED%H
D$LUDKN�§JDGJ�JHDGFK;"COIQALB6A?;OITA?D�Mf;�JHD]JCDK=?A�N Y =LD2BHFRNJI�;JBHFVDKJ�N�JCBEA?9±N�FeB6D�9<;"J�LUDGJED$;OI�A>PVD�IMBEA?ôRFKNTB6A?;OIIjeb8FVD
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B6N�DE§f;�9ÁDEL�D�N%§JDKJBJCDKFK;�COI8ALBEA>;OIfA>D�BE;\FK=>N�DED$A?9¤�ON\DEL_;"§JD�I�LVF8J6N%DHD+N�D Y DK=?;OI8C"ALI8CmBE;\;OIVD+N�M4;OI8C\N
DCD�B:;�9eJHD²9tDKJHD�I8FED{DEL�D�N%§JDKJ$DKj
A n?oIn±â ~`ö»Î�Ë��_Î!í��6êKö»Î�ã¡ç<õ³ãZé¥Î!ËQè
ìÁí
Î�êfç±æ¯zc� êKö»Î!Îhã��

ÀeN�J6N%MRDeB�DKJ$D1BHFRNTB,JHDKLQJHDKDCDEI=B\B�F�DcDEL�D�N%§JDKJ�¢�D$LUDGFKA?ô8F\APIQ9<;�JEMfNTB6A?;OI�APISB�FVD{�";�F�N�=YB6JEN�F�B]NJI8PoD��!¢
FGALB6NTB6A?;OI¼DE;"iQJEFEDyF�FRN�JEN�F�BHDKJ$A>DCBEA>FGDfN%JHD�; Y B6N�APIVDGPÜiQDEAPIQC¦¿ÁÀàNJI8N�=?��DEA?DKj¹b��hLQA>F�N%=>=?��HaB�FVD��";�F�N�=
BEJ6N�FeBuDHFRN%LUDaNJI8PºDEA?�ED�9<;"J�P8A¨Ê�DGJHDEI=B4DEL�D�N%§JDKJ$DOFG;"i8=>P¼�%N�J#�¼Mf;�JHD�NTBfNWô�IVDGJ4=LDG�JDK=8B�FRNTI£NTB
NTC�JE;"D$D{=LDG�JDK=Ôj\¾h;8H�LRN%J6N�McD�BHDKJEDrBHFRNTB+FKNJIdP8A>DGB6APIQC"i8A>DCF4B�F�DKDHDuô�IVDGJV�%N�JEA>NTB6A?;OI8D]MfN��WFG;OI=B�N�ALI
BHFVD4DEL�D�N�§TDKJ#¢¥DEL�DKFGA?ôRFfAPIQ9<;"J$MON�B6A>;JIIj�b8FVDfôVIVDKJ+�%N�JEA>NTB6A?;OI8D+N�JCD4P�DKL�DEI8PVD�I=B�;OI5B�FVD4;"JEP�DKJ{;�9
BHFVD�¿ÁÀºNJIRN�=¨�hD$A>DGHh@gF8A?F�F�PVD�BHDKJEM4API�DKD�BHFVD\I!i8M Y DKJ�;�9ÁL�D�N%§�D�ALI]B�F�DVDEL�DKFeB6JEiQMó;�9ÂNJI�N�=?=¨¢¥L�;"=LD
D#��DCB�DGMajcÚ�N�F�FdFK;"M4L8=PD��WL_;"=LD²¢�L8N�A>J,N�FKFG;"iVI=B6DV9<;�JV;OIVD�JCDKDE;JIRNJI8F�D�LUDKN�§ßHÁNJI8PnB�FVDcJHD�N%=�L�;�=PDKD
N%FKFK;�iVI=B�9<;"J�B�F�D�JE;"=?=¨¢�;%Ê�;�9YB�FVD�D$LUDGF�B6J$i8Myj»ÝÇ=>;m@ °É´T���Ã·�;�JEPVDGJ�;�9e¿ÁÀ£NJIRN%=?��DEA?D�F�N%L�B6i8JCDKD8B�F�D
C�JE;"D$D]9tD�NTBEi8JHDGDV;�9aBHFVDpDEI¡�JDK=>;�LUD\;%9|BHFVDcD$LUD�DKF�FªDEL�DKFeB6JEiQMaj\ikIWFG;OI=B6JEN�DCBKH�N]F8A?COFVDKJ\°G� k µ����m·
;�JEPVDGJ�¿ÂÀ¦NJIRN�=¨��DEA>D»FKN�L�BEi8JHDGD�BHFVD�ô�IVDGJ�P�D�B�N%A>=>D�N�=>;OIQC]@BALBHFvBHFVDBC"JE;�DED»PVDeB�N�A?=>D�;�9�B�F�D8DEI¡�ODG=>;"L�D
;%9�B�F�D,D$LUD�DKF�FTD$LUDGF�B6J$i8Myj»b8F�iQDKH�DEL�D�N�§TDKJ#¢¥DEL�DKFGA?ôRF]9tDKNTB6iQJHDKD�N�JCD:FKN�L�BEi8JHDGP Y �4NhF8A?COFVDGJ�;�JEPVDGJ
¿ÁÀ NJIRN�=¨�hD$A>D�ñ Ø¡© ò jªb8FVD�ô�IVDKJ\�%N�J$A�NTBEA>;OIQD\N�M4;OI8CWD$LUDKN�§JDGJEDfN�JHD�; Y DHDGJ$�ODGPÜM4;"JCD�NTBvF8A?COFVDKJ
9<JCDE�!iVD�I8FKALDKDKH|B�FRNTIÜN�Bu=>;m@�DGJ\9<JHD���i�DEI8FGAPDKDGj.ikI.BHFVD�FK;OI=BHD²�sB4;�9,��;m@�DG=>DKH�ALB�A?D\McDEI=B6A?;OIVDKP¹ALI
ñ × Ö ò BHFRNTB8BHFVDmD��QN�F�B,L�;�DEALBEA>;OIQD�;�9bBHFVDKF8A>CJFVDKJ�9<;"J$MONJI=BED���N%J$��NuC"JHDKNTB:PVD�N%=I9<JE;"MóD$LUDKN�§JDGJ1BE;
D$LUDKN�§JDGJKj»b8F8;�i8COF{B�FVD�9<;"J$MONTIMB�L�;"D$ALBEA>;OI8D³N�JHD8IQ;JB�iVI8A¨9<;"JEM4=?�{PVDeB�DKJ$MfALIVDKP\9<;�JaD�N�F�F4DEL�D�N�§TDKJGH
BHFVDG�yN%JHD+FEDGJCB�N%API8=¨��API8PQA>F�N�B6A?�JD�;�9³N4L�DKJ$DE;OIXf D,��;"A>F�D�j`ikISBHFVDsb:UgDEL�DEDGF�FIH�D$API8F�DsD$;"McD{;%9bB�F�D
FQA>COFVDGJ]9<JHD��!iVDEI8FGAPDGDmFRN��JDONT=?;
@ API=BHDEI8D$ALB��"H�PQ;"i Y =LD�P8A?ÊUDKJCDEI8FGAPI8C�A>D]P8;OIVD{B6;NDGMfLVF8N�DEA?�EDpB�F�D
FQA>COFVDGJ:9<JCDE�!iVD�I8FKALDKDKj]Ý�F8A?COFZ;"J$PVDKJV¿ÂÀ¬NJI8N�=?��DEA?D:@BA?=>=�B�F�DEIWL8J$;m�hA?PVDcD$LUDKN�§JDGJ#¢¥DEL�DKFKA¨ôRF�APIh9<;"J#¢
MfNTBEA>;OIdAPI5B�F�DOb:U D$LUD�DKF�FIjyb8FVDf@:¿ÁÀ�����D\PVDGJEA¨�ODKP¦9<JE;"M�F8A?COFVDGJs;"J$PVDKJs¿ÁÀ�NJIRN�=¨�hD$A>D{N�JCD
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iQDHDKPSB6;uJHDGL8JHDGDHD�IMB2B�F�D{D$LUDKN�§JDGJ#¢¥DEL�DKFKA¨ôRFs��;hFKN�=XB6JEN�F�BBF�F8N�J6N�FeB�DGJEA>DGB6A?FKDBAPIqB�FQA>D�DCBEi8PQ��j
b8FVDZMf;m�ODGMRD�I=BT;�9\BHFVDa��;hFKN�=:9<;�=>P8DfP8i8JEALI8C¦��A Y J6NTBEA>;OI¹�%N�J$�¹9<J$;"M ;OIVDZALI8P8A¨�hA?P8iRN�=8BE;

NTI8;JB�F�DKJ+ñ k"k�­�ò j»b8FVDV�%N�J$A�NTBEA>;OIfFK;"i8=?P Y D�API]BHFVD\D²�sB�D�I=B,;%9ÁFK=>;�DEi8JCD�HRNJIQP�N�=>D$;�API]BHFVD�MONTIVIVDKJ
NTI8PaJENTB�D{;�9³FK=>;�DEi8JCDOñ k"k ´ ò j�Ñß;�J�FEDKJGB�N�ALIaD$LUDKN�§JDGJEDGHUB�F�D{��;hFKN�=�9<;"=>P8D�FG=>;"DCDsFG;"M4L8=PDeB�DK=¨�"HQ@gFQA>=PD
9<;�J�;JB�F�DKJED_BHFVD��";�F�N�=h9<;"=>P8DbIVDG�JDKJ�FK=?;"DHD�FG;"MfLQ=PD�BHDK=¨�"jÂb8FVD��";�F�N�=Q9<;�=>P8D�MfN��\FG=>;"DCD�APIuNV�KA?L8L�DKJ#¢
=?A>§TD�9±N�DHFQA>;OIIH�;"J�MfNm�sFK=?;"DHD�N�=>;OIQC�B�FVD�=LDEI8CTB�F�;�9lB�F�D��";�F�N�=Q9<;�=>P8D³NTB�N�L8L8J$;��QA?MON�B�DK=¨�KB�FVD�DEN�McD
BEA>McD�jÁb8FVD�JENTB�D�;�9ßFG=>;"D$i8JHD�A>DÁ9±N�DCBHDKJeAPIs9tDGMON%=PDKDÂFK;�MfLRN%JHDKPhB6;,MON�=LDKDGjeb8FVDGDHD�D$LUDKN�§JDGJ#¢�D$LUDGFKA¨ôRF
�%N�J$A�NTBEA>;OIQD:ALI'BHFVDs��;hFKN�=Â9<;�=>Pa��A Y J6NTBEA>;OIQD,N%JHD\N%DEDEiQMRDGPoB6; Y Ds@`DK=?=eFKN�L�BEi8JHDGP Y �SB�F�DmB�FQJE;¡NTB
M4A>FGJE;"L�F8;OIVD�P8i�DKBE;{B�FVD+L8J$;m�hA?MfA^B��O;�9³ALBED�L8=�N�F�DKMcDEI=B8B6;{BHFVD��";�F�N�=I9<;"=?P8DKj

b8FVDB¿ÁÀdJHDGDEA>PQiRN�=QD$A>COI8N�=QFG;OI=B�N�ALI8D�DEA?COI8A¨ôRF�NJI=B³APIQ9<;"J$MON�B6A>;JIcN Y ;"i�BbB�FVDjD��hFKALB6NTB6A?;OI\D$;"i8JEF�D
F�F8N�J6N�FeB�DGJEA>DGB6A?FKDu;�92B�FVD�DEL�DEDGF�F£D$A>COIRN%=Ôj¸b8FVD��";�A>FEDGPÜDCDKC"McDEI=BED4;%91BHFVDy¿ÂÀ JHDKD$A>P8i8N�=�DEA?COIRN�=
N%L8L8JE;��hA>MfNTBHDgBHFVD2��i8N�DEA/¢�L�DKJEA?;hPQA>F���A Y J6NTBEA>;OI8D�;�9UB�FVDB�";�F�N%=ß9<;�=>P8D�N�D$DE;�FKA�N�B�DKP4@BALBHFcBHFVD:��A Y J6NÃ¢
BEA>;OIQDV;�9�B�FVD\��;"A>F�DKPdDE;�iVI8P8DGjcÝ]DrBHFVD\�%N�JEA>NTB6A?;OIWN%Mf;OIQC]B�FVD�D$LUDKN�§JDGJEDsN�JHD\N�DED$;hFGA�NTBHDKP�@BALBHF
BHFVD���A Y JENTB6A?;OI8D�;�9WB�F�D+��;hFKN�=`9<;"=?P8DKHdB�FVD��";�A>FEDGPaDCDKC"McDEI=BED:;%9}BHFVD{¿ÂÀºJHDGDEA>PQiRN�=�DHDGC"McDEI=B6D:N�JCD
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× j¶½R½JI8P × j ­ °HDE¯C¿UD�®�BH£?�OD�¢?��j2i[B1£P¯2¯HD�DEI4BHF�½TB2B�FVDm¿UD�°C�t¡O°C¾]½TIV®EDh¡J�bBHFVD\¿�i�ð�¯#�s¯CB�D�¾Xi�¯H£PI�¥RB�F�D
b:U§¯H¿�DEDE®�F]£P¯|¯H£P¾c£P¢P½J°}BH¡mBHF�½TB�iV¯H£LIV¥hBHFVDV[]U§¯C¿UD�DE®�Fx�t¡O° Y ¡JB�FcB�FVD2¯$�s¯CBHDE¾Å�tD�½TBEiV°HD�¯j½J¯��`DE¢P¢
½T¯`B�F�Dr¯H¡"i�°H®ED1�tD�½TBEiV°HD�¯Kj�Ý�¯|B�FVDr¯C®E¡O°CDE¯8¡ Y B�½J£LIVDKPc�t¡O° Y ¡JB�FRB�FVDr¯#�s¯CB�D�¾À½JIQPx¯H¡"i�°H®ED1�tD�½TBEiV°HD�¢
Y ½J¯HDGPo¾R¡�PVD�¢P¯j�t¡O°C¾:£PI8PVD�¿UD�I8PVD�IMB�¯H¡"i�°H®ED�¯r¡J�bDG�s£>PVD�IV®EDT±UBHFVDhBk�`¡x¯C®E¡O°CDE¯r½T°HDh®E¡O¾ Y £PIVDGP¸° Y �
½%P8PV£LBH£P¡OI]¡J�YB�FVDrBk�`¡v¯H®E¡J°HDE¯6·�B�¡v£P¾c¿V°H¡m�JD�B�FVD\¿�DE°G�t¡O°H¾R½JIV®�Dr¡J�YB�F�D+¿Yi�ð ¯$�s¯GB�DE¾yj�b8FVD Y ¢L¡d®�§
P�£Â½J¥O°H½J¾ PVDE¿V£L®�BH£PIV¥{B�F�Ds¿�i�ð ¯$�s¯CBHDE¾Ï£P¯8¯CFV¡��gI4£LI�Ñb£P¥"i�°HD�j × j¶½Qj

+

+

+

Pre−processing
Feature

Extraction

Language  1

Language  2

Language  N

System
model

System

System

model

model

Source
model

Source

Source

model

model

Combination
logic

Decision

logic

Hypothesised
language

Speech

}�ç<å_ìÂí
Î × j¶½hÐK	�¢P¡s®�§ZPV£P½J¥O°H½J¾�¡T�`BHFVDv¢Â½JIV¥�i�½J¥ODp£?PVDEI=BH£?ô�®E½TB�£L¡OIn¯$�s¯CBHDE¾|iV¯C£PIV¥N®�¡O¾u¢
Y £PIVDGPSD²�s£>PVD�IV®ED%j

k µ�Ö



b}½ Y ¢LDE¯ × j¶©v½TI8P × j¶´{¯HF�¡w�ÆB�FVDh¿UD�°C�t¡O°C¾]½TIV®ED\¡J�WB�F�Ds¿�i�ð0¯$�s¯CBHDE¾c¯E±��gFVDE°CDhBHFVDK¢Â½JI�¥"i�½J¥OD
¾c¡�PVDE¢L¯�B�°H½J£PIVDGPµ½JI8P.B�DE¯GB�DGPÜiV¯C£PIV¥5IV¡J£P¯$�6¯H¿�DEDE®�F`jÜb8FVDN¿�DE°G�t¡O°H¾R½JIV®�Dq¡J�1BHFVD�b:U ¯C¿UD�DE®�F
Y ½J¯HDGPa¿�i�ð?¯$�s¯GB�DE¾c¯2½J°HD�¯H£P¾c£P¢P½J°�£PIq®�¢PD�½TIN½JI8PNIV¡O£L¯$�R®E¡OI8P�£LB�£L¡OIV¯V°�°HDe�tDE°�b}½ Y ¢LD × jÙ½{½JI8P × j¶©"·²j
	�i�B�±|B�FVDS¿UD�°C�t¡O°C¾]½TIV®EDN¡J�2B�FVDa[VU ¯H¿�DED�®�F Y ½J¯CDKP¯¿�i�ð§¯$�s¯CBHDE¾c¯OPVD�¥O°�½�P�DE¯KjÜb8FV£P¯c£P¯uP8i�D
BH¡6B�FVD5¿V°CDE¯CDEIV®�D$¡J�h¯C£P¥OIV£¨ô�®�½TIMBxIV¡O£P¯CDn¢PD²�ODE¢L¯q£PI*BHFVDn¯H¿�DED�®�FIjàÝ�¯N¾cDEI=B�£L¡OIVDKP@£LIÞ¾dDE®eB�£L¡OI
× jÏµhjÙ½Qj ­ ±�B�FVDh¿�DE°C�t¡J°H¾R½JIV®EDh¡J�}B�FVDc[VUÁ¯C¿UD�DE®�F Y ½T¯HDKPW¿Yi�ðÊ¯$�s¯CBHDE¾§£PISIV¡O£P¯#�N®E¡OIQPV£LBH£P¡OIV¯g®E½JI
Y Do£L¾R¿V°C¡m�ODKP Y �,DEI�F�½JIV®�£PIV¥6BHFVD�[VU ¯C¿UD�DE®�FQ¿V°C£P¡O°cB�¡6£?PVDEI=B�£¨ô�®�½�B�£P¡JIIj b8FVD4£PIV®�°HD�½T¯HDo£LI
¿�DE°G�t¡O°H¾R½JIV®�Dm�g£L¢P¢ÂPVDE¿�DEI8P5¡OIoBHFVDp¢LDG�OD�¢b¡J��PVD�¥O°�½%P�½TB�£L¡OIo½TI8PoB�FVD{D�IVF�½JI�®EDE¾cDEI=B\BHDE®�FVIV£L�!iVD
i�¯HDKP`jm	�i�B�±�BHFV£P¯�¯CB6iQPQ�o¯CFV¡��g¯rB�F�½TB�B�FVD\b:UÃ¯C¿UD�DE®�F Y ½J¯HDGPª¿Yi�ð�¯#�s¯CB�D�¾ PV¡sDE¯rI�¡JB\°HD��!iV£P°CD
¯$iV®�F4¿�°HDE¿�°H¡s®EDE¯C¯H£LIV¥8j

b8FVDR¯CBEi8PV£PD�¯�¯CFV¡��uB�F�½TBhB�F�Df�O¡s®�½T¢|BH°�½J®eB�¯#�d¯GB�D�¾Ä½JIQP�D²�d®�£LB�½�B�£P¡JI�¯H¡�iV°H®�DR�tD�½�B6iV°CDE¯�D��!¢
BH°�½J®eB�DGPx�t°H¡O¾uB�F�DVb:Uª¯H¿�DED�®�FS®�¡OI=B�½J£LIV¯j¯C£P¥OIV£¨ô�®�½TIMB`£PId�t¡O°H¾R½TB�£L¡OIvB�¡\PV£L¯CBH£PIV¥"i�£P¯HFR¢Â½JI�¥"i�½J¥OD�¯Kj
b8F�Do¿UD�°C�t¡O°C¾]½TIV®ED'¡J�\B�FVD'¢Â½JI�¥"i�½J¥ODS£>P�DEI=B�£¨ô�®�½TBH£P¡OI,¯$�s¯CBHDE¾c¯�iV¯H£LIV¥�b:U ½TI8P¬[VU ¯C¿UD�DE®�F
¯C£P¥OIV½J¢P¯�±��gFVDEI'B�FVDh¯H£L¥OI�½J¢L¯g½J°HDK°HD�®E¡O°$PVDKPaiVI8PVD�°�IV¡J£P¯HD�¢[�t°CDEDK®E¡OIQPV£LBH£P¡OIV¯8£L¯2½J¢P¾c¡O¯CB8BHFVDK¯�½J¾cD�j
S2¡���D²�ODE°�±»iVI8PVD�°�IV¡J£P¯$�3®�¡OI8PV£^B�£P¡JIV¯E±YB�FVDR¿UD�°C�t¡O°C¾]½TIV®EDc¡J�jBHFVDO¿�i�ð�¯#�s¯CB�D�¾ïiV¯C£PIV¥SB�FVDfb:U
¯C¿UD�DE®�FS£P¯`¯H£P¾c£P¢P½J°aB�¡�BHF�½TB�i�I8PVDE°8I�¡O£P¯CD²¢[�t°CDED1®E¡OI8P�£LB�£L¡OIV¯�±d�gFV£L¢PD1BHF�½TB�iV¯H£LIV¥pB�FVD]iVIV¿V°C¡d®�DE¯H¯CDKP
[]UÎ¯C¿UD�DE®�FaPVDE¥O°H½�PVD�¯Kj
A n�� ~I�����®�TpV�

Ñ�°C¡O¾�B�FVD]¯CB6iQPV£PD�¯p®E¡OIQP8iV®�BHDKPX±a£^Bm��½J¯p¯CDED�I6B�F�½TBmB�FVDf�O¡s®�½J¢�B�°H½J®�B�¯$�s¯CBHDE¾Ã½TI8P6D²�d®�£LB�½�B�£P¡JI
¯C¡"iV°C®EDx®�F�½T°�½J®eB�DE°C£P¯GB�£P®�¯\PVD�°H£?�JDKP6�t°C¡O¾ÁBHFVDOb:U ¯C¿UD�DE®�F.£PI8P�DEDKP�®�¡OI=B�½J£LIV¯�¯C£P¥OI�£?ô�®E½JI=Bp£PId�t¡O°#¢
¾R½TBH£P¡OI$½ Y ¡"i�BhB�FVDR¯H¿�D�½�§TDE°v½J¯h��D�¢P¢`½J¯mBHFVD]¢P½JIV¥"i�½T¥OD�jyb8FVDx¿�DE°G�t¡O°H¾R½JIV®�DR¡J��B�FVDx¯C¿UDE½�§JD�°
°CDE®�¡O¥OIV£^B�£P¡JI.½JI8PÜ¿Yi�ðÏ¯$�s¯GB�DE¾c¯ Y ½J¯HDGP¦¡OI.B�F�Dyb:U ½JI8PÜ[VU ¯H¿�DED�®�F¦��½J¯]½T¢P¾c¡O¯CB{¯C£P¾c£P¢P½J°

k ½ l



z�Ë8ÌeÍ±Î × jÙ½QÐ£À}DE°G�t¡O°H¾R½JIV®�D«°ÉÓ4·q¡J�pBHFVD�¢P½JIV¥"iV½J¥OD5£>PVD�I=B�£?ôV®�½TBH£P¡OIQ¯$�s¯�¢
B�DE¾c¯ Y ½T¯HDKPc¡OI{¯C¡"iV°H®�D2½JI8P{¯$�s¯GB�DE¾��tDE½TB6i�°HDE¯a¡ Y B�½J£LIVDKPp�t°C¡O¾ÊBHFVDj¯C¿UD�DE®�F
°HDE®�¡O°EP�DKPyiV¯H£LIV¥]½pBHFV°H¡=½�Bg¾R£L®E°H¡J¿VFV¡OIVD\£LIS½v®�¢PDE½JINDEI¡�s£P°H¡JIV¾RD�I=B�j

¿Y½JI�¥"i�½J¥OD ¾��s¯CBHDE¾ ¾d¡"iV°C®ED ��¡O¾ Y £PIVDGP
�tD�½TBEiV°HD�¯ �tD�½TBEiV°HD�¯ ¯C®E¡O°CD

S2£PI8P�£ Ö l ´"Ö Ö¡µ

b}½J¾c£P¢ Ö¡© ×%­ Ö¡©

bWDE¢?iV¥"i Ö¡µ ×�l Ö"´

ÉK½JI�I�½�P�½ Ö¡© × µhj¶© Ö¡©

z�Ë8ÌeÍ±Î × j ­ Ð£À}DE°G�t¡O°H¾R½JIV®�D«°ÉÓ4·q¡J�pBHFVD�¢P½JIV¥"iV½J¥OD5£>PVD�I=B�£?ôV®�½TBH£P¡OIQ¯$�s¯�¢
B�DE¾c¯ Y ½T¯HDKPc¡OI{¯C¡"iV°H®�D2½JI8P{¯$�s¯GB�DE¾��tDE½TB6i�°HDE¯a¡ Y B�½J£LIVDKPp�t°C¡O¾ÊBHFVDj¯C¿UD�DE®�F
°HDE®�¡O°EP�DKPyiV¯H£LIV¥]½{IV¡J°H¾R½J¢X¾c£P®E°C¡O¿VFV¡JIVDr£PIS½{®E¢LD�½JISDEI¡�s£P°C¡OIV¾cDEI=B�j

¿Y½JI�¥"i�½J¥OD ¾��s¯CBHDE¾ ¾d¡"iV°C®ED ��¡O¾ Y £PIVDGP
�tD�½TBEiV°HD�¯ �tD�½TBEiV°HD�¯ ¯C®E¡O°CD

S2£PI8P�£ Ø × ×hk Ö k jÏ©

b}½J¾c£P¢ Ö l ´ × Ö"½

bWDE¢?iV¥"i Ö"´ ×"× j¶© kml"l

ÉK½JI�I�½�P�½ kml"l × µ kml"l

k ½ k



z�Ë8ÌeÍ±Î × j¶©hÐ£À}DE°G�t¡O°H¾R½JIV®�D«°ÉÓ4·q¡J�pBHFVD�¢P½JIV¥"iV½J¥OD5£>PVD�I=B�£?ôV®�½TBH£P¡OIQ¯$�s¯�¢
B�DE¾c¯ Y ½T¯HDKPc¡OI{¯C¡"iV°H®�D2½JI8P{¯$�s¯GB�DE¾��tDE½TB6i�°HDE¯a¡ Y B�½J£LIVDKPp�t°C¡O¾ÊBHFVDj¯C¿UD�DE®�F
°HDE®�¡O°EP�DKPyiV¯H£LIV¥]½pBHFV°H¡=½�Bg¾R£L®E°H¡J¿VFV¡OIVD�i�I8PVDE°gIV¡J£P¯$�x®E¡OI8P�£LB�£L¡OIV¯Gj

¿Y½JI�¥"i�½J¥OD ¾��s¯CBHDE¾ ¾d¡"iV°C®ED ��¡O¾ Y £PIVDGP
�tD�½TBEiV°HD�¯ �tD�½TBEiV°HD�¯ ¯C®E¡O°CD

S2£PI8P�£ Ø"Ö ´ × j¶© Ö k

b}½J¾c£P¢ Ö l × ´Qj¶© Ö ­

bWDE¢?iV¥"i Ø¡© ´"Ö Ö�½QjÏ©

ÉK½JI�I�½�P�½ Ö¡µ × © Ö"µhjÏ©

z�Ë8ÌeÍ±Î × jÙ´QÐ£À}DE°G�t¡O°H¾R½JIV®�D«°ÉÓ4·q¡J�pBHFVD�¢P½JIV¥"iV½J¥OD5£>PVD�I=B�£?ôV®�½TBH£P¡OIQ¯$�s¯�¢
B�DE¾c¯ Y ½T¯HDKPc¡OI{¯C¡"iV°H®�D2½JI8P{¯$�s¯GB�DE¾��tDE½TB6i�°HDE¯a¡ Y B�½J£LIVDKPp�t°C¡O¾ÊBHFVDj¯C¿UD�DE®�F
°HDE®�¡O°EP�DKPyiV¯H£LIV¥]½{IV¡J°H¾R½J¢X¾c£P®E°C¡O¿VFV¡JIVDViVI8P�DE°2IV¡O£P¯#�x®�¡OI8PV£^B�£P¡JIV¯Kj

¿Y½JI�¥"i�½J¥OD ¾��s¯CBHDE¾ ¾d¡"iV°C®ED ��¡O¾ Y £PIVDGP
�tD�½TBEiV°HD�¯ �tD�½TBEiV°HD�¯ ¯C®E¡O°CD

S2£PI8P�£ © × ©�´Qj¶© © × jÏ©

b}½J¾c£P¢ ´ k ©�Ö ´ k

bWDE¢?iV¥"i ­ © ©"µhj¶© © k

ÉK½JI�I�½�P�½ ´"´Qj¶© ´¡µ ×�k jÏ©

k ½¡µ



�gF�DEInB�FVD�¯H¿�DEDE®�F5¯C£P¥OI�½T¢P¯g��D�°HD{°HD�®E¡O°$PVDKPdiVIQPVDE°rI�¡O£P¯CD²¢[�t°CDEDp®�¡OI8PV£^B�£L¡OIV¯Kj,b8FVD{¿�DE°C�t¡J°H¾R½JIV®ED
¡T�UBHFVD�b:UÏ¯C¿UD�DE®�F Y ½J¯HDGPR¯C¿UDE½�§JD�°`°CDE®�¡O¥OIV£^B�£P¡JI{¯$�s¯CBHDE¾u£P¾c¿V°C¡
�JDKP{�gFVD�IcBHFVDgDG�s£>PVD�IV®ED�¯|�t°C¡O¾
BHFVDv¯$�s¯CBHDE¾Î½JIQP$¯C¡"iV°H®�Dv¾R¡�PVDE¢L¯r��D�°HDc®E¡O¾ Y £PIVDGPIj\b8FV£L¯K®E¡"iV¢?P Y DuP8iVD{BH¡NBHFVDv¿V°HD�¯HD�IV®EDR¡J�
¯C£P¥OI�£?ô�®E½JI=BR¯C¿UDE½�§JD�°#¢[¯H¿�DE®E£¨ô�®o®�F�½T°�½J®eB�DE°C£P¯GB�£P®�¯R£LI,BHFVDab:U ¯H¿�DEDE®�F@°CDE¯C£>P8i�½T¢2¯C£P¥OIV½J¢Ôj«ú2I8PVD�°
I�¡O£P¯#�n®E¡OIQPV£LBH£P¡OIV¯�±}£^B\�j½T¯�¯HD�DEI�BHF�½TBKB�F�DR¿�DE°G�t¡O°H¾R½JIV®�Dc¡T��B�F�Dfb:U ¯C¿UD�DE®�F Y ½J¯HDGP6¯$�s¯CBHDE¾c¯
��½J¯|¯H£L¾R£L¢Â½J°bBH¡hBHFVD2¿UD�°C�t¡O°C¾]½JI�®EDBiVI8PVD�°`I�¡O£P¯CD²¢[�t°CDED2®E¡OIQPV£LBH£P¡OIV¯Gj�S2¡w�`DG�JDE°�±�B�FVD2¿�DE°C�t¡J°H¾R½JIV®ED
¡T�_B�FVDc[VUÐ¯C¿UD�DE®�F Y ½T¯HDKP4¯$�s¯CBHDE¾c¯r°HDGP8iV®EDGP�P8iVDhB�¡OP�DE¥O°H½�P�½TBH£P¡OI'£PI'BHFVDs[VUÐ¯C¿UD�DE®�FIj,b8FVD
¿�DE°G�t¡O°H¾R½JIV®�Dr¡J�WB�FVD+[]UÎ¯C¿UD�DE®�F Y ½J¯HDGPN¯$�s¯CBHDE¾À�`¡"iV¢>PN£L¾R¿V°C¡m�OD\£PIqI�¡O£P¯#�x®E¡JI8PV£LBH£P¡OI�¯j£L�YB�F�D
I�¡O£P¯#�ª[VU ¯C¿UD�DE®�F6£L¯mD�IVF�½JI�®EDKP�¿V°H£L¡O°rB�¡'°HDE®�¡O¥OIV£^B�£L¡OIIj4b8FV£P¯h¯CBEi8PQ�3¯HFV¡��`DKP6BHF�½TBKB�FVDfb:U
¯C¿UD�DE®�F6®E½JI Y D4iV¯HDGP$�t¡O°K¯C¿UD�DE®�F�½J¿�¿V¢P£L®�½TBH£P¡OIV¯�£PI3IV¡O£P¯#�n®E¡JI8PV£LBH£P¡OI�¯r�g£LB�F�¡"i�Bm½JI¡�5IVDEDGP$�t¡O°
D�IVF�½JI�®E£PI�¥vBHFVDK¯H¿�DED�®�FIj

b8FVDpBHDE®�FVI�£P�!iVDE¯{iV¯CDKPnB�¡q£L¾R¿V°C¡m�OD�BHFVD{¿UD�°H®�DE¿�BEi�½J¢_�!i�½J¢L£LB��'¡J��B�FVD�b:UÃ¯C¿UD�DE®�F3®�½JI Y D
D��sB�DEIQPVDKPS�t¡O°8¡JB�F�DE°2½J¿V¿V¢L£P®E½TB�£L¡OIV¯E±�½J¯BPV£P¯C®KiV¯C¯HDGP4£PIqBHFVD\�t¡O¢P¢L¡w�g£LIV¥p®�F�½T¿�B�D�°Kj

k ½"½
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ikI¦��F�½T¿�B�D�°H¯ ­ ½TI8P¦©d±XB�D�®�FVIV£P�!iVD�¯h�`DE°CDR¿�°H¡O¿�¡O¯HDGP3BH¡N£P¾c¿V°H¡m�ODmB�FVDv¿�DE°H®�DE¿�BEi�½J¢a�!i�½J¢L£LB��4¡J�
BHFVDjB�F�°H¡=½TB_¾R£L®E°H¡J¿VFV¡OIVD`¯H¿�DED�®�FIj�b8FVDE¯CDgBHDE®�FVI�£P�!iVDE¯�±s�gF�£P®�Fv£PIV®�¢>i8P�DKP{¾R½J¿V¿V£LIV¥�B�F�D8¯H¿�DE®�BH°�½J¢
�tDE½TB6i�°HDE¯`¡J�Ib2Ø�½JI8PT[�Ø�¯H¿�DED�®�FX±�½JIQP]¾c¡hPV£^�¤�s£PIV¥rBHFVDV¿ÁÀ6°HD�¯H£?P8i�½J¢l¡J�XBHFVD,�J¡O£P®�DKPR¯HDE¥J¾RD�IMBH¯
¡T�1BHFVD�b2Ø ¯H¿�DED�®�FX±8®�½TI,Ù�DND²�sB�D�I8PVDKP,�t¡O°{¡JB�F�DE°c½J¿V¿V¢L£P®E½TB�£L¡OIV¯Kj¼¾d¿UD�DE®�F¦�t°C¡O¾Ã½TI¦½JIV½J¢P¡O¥
BHDE¢LDE¿VFV¡JIVDp®�F�½JI�IVDE¢aF�½T¯K½x¢P£P¾c£LBHDKPSÙ�½JI8Pd�g£>P�BHFº°É½ l"lqÚ ��B�¡�½ ­¡l"lxÚ �m·²j{b8FVD�°HDv£P¯�½xIVDEDGP3BH¡
£L¾R¿�°H¡m�OD8£^B�¯a¿�DE°H®�DE¿�BEi�½J¢l�!i�½J¢L£LB��O±=¯C¡�½T¯�BH¡K¿V°H¡m�s£>PVD8BHFVDg¯EiVÙV¯C®E°C£PÙ�DE°H¯|¡J�UB�FVD2½JI�½T¢P¡O¥rBHDE¢PD�¿VFV¡OI�D
¯#�s¯CB�D�¾Ä½SFV£P¥JF��!i�½J¢L£LB��5¯H¿�DED�®�FX±a¯H£L¾R£L¢Â½J°1B�¡'BHFVD]I�¡O°H¾R½J¢_�g£>P�DEÙ�½JIQP6¯H¿�DED�®�FIjZb8FVD]¯H¿�DE®�BH°�½J¢
¾R½J¿V¿�£PIV¥R½J¿V¿V°C¡=½J®�Fn½TI8P'BHFVD�°CDE¯H£?P8i�½J¢W¾c¡hPV£¨ô�®�½�B�£P¡JIq¡J���O¡J£P®EDGPo¯HD�¥O¾cDEI=B�¯r®E½JIoÙ�DmD��sB�DEIQPVDKP
�t¡J°�B�FV£L¯�B�½T¯E§ßj�ikIV®E°CD�½J¯C£PIV¥{B�F�D\¢P¡"i8P�IVDE¯C¯8¡J�W¯H¡J��B��J¡O£P®�DE¯j�`¡"iV¢>PNÙ�DK½p¿V°�½T®�B�£L®�½J¢U®E¡OI�¯H£>P�DE°�½�B�£P¡JI
�t¡J°2¿�¡���D�°#¢[¢P£P¾c£LBH£PIV¥cPVDG�s£P®�DE¯1¯EiV®�Fn½T¯1®�DE¢P¢�¿�FV¡OIVD�¯�¡O°gFVDE½J°H£LIV¥]½T£>PV¯8�g£LBHF4FV£L¥OFS½�i8PV£L¡R¡�i�B�¿8idB
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Ä Ý�I Ú ØoØuÙ�½J¯CDKPh¯$�s¢P¢P½JÙV¢LD_°HD�®E¡O¥OI�£>�ED�° r ¯H£LIV¥g¡OIV¢?�1B�FVDWt2Øu¯H¿�DED�®�F��t¡O°�£P¯C¡O¢Â½�B�DKP\¯#�s¢P¢Â½TÙV¢PD
°HD�®E¡O¥OI�£LB�£L¡OIN½JI8PS¥O°C¡ r ¿N®E¢P½J¯H¯C£?ô�®E½TB�£L¡OI?q

Ä Ò2¡JÙ r ¯CB�¯H¿�D�½�§TDE°p°CDE®�¡O¥OIV£^B�£P¡JI�½JIQP6¢Â½JI�¥ r ½J¥ODv£?PVDEI=B�£¨ô�®�½�B�£P¡JI$¯#�d¯GB�D�¾R¯��gF�¡O¯HDx¿�DE°G�t¡O°#¢
¾]½TIV®ED�PV¡sDE¯gIV¡TB,P�DE¥O°H½�PVDK£PINIV¡O£L¯$�]®E¡OI8P�£LB�£L¡OIV¯2q

Ä Ý�I6D²Ê�D�®�BH£?�OD]¾]½J¿�¿V£PIV¥S¡J�jBHFVD]IV½J°H°C¡w�gÙV½JI8P6B�D�¢PD�¿VFV¡OIVDR¯H¿�DED�®�F�¡OI=B�¡4BHFVDR�g£?PVDEÙ�½TI8P
IV¡O°C¾]½J¢8¯C¿UD�DE®�F?qÅt8FVDyPV£L¯CB�¡J°CB�£L¡OIV¯v£PI.B�F�DSBHDE¢PD�¿VFV¡OI�D'¯C¿UD�DE®�FQ½J°CD'°CDKP r ®�DKP*Ù¡�µ¿�DE°#¢
�t¡O°H¾c£PI�¥R½R°HDE¢P½TB�£¨�ODhDE¾c¿VF�½J¯C£P¯2¡J�_BHFVD�FV£L¥OF�¾�4]Ò ¯HDE¥J¾RD�IMBH¯r¡J�_BHFVD\¿ÁÀ@°HD�¯H£?P r ½J¢Y�g£LBHF
°HD�¯H¿�DE®�B2B�¡{BHFVDK¢P¡��Ç¾�4]ÒÈ¯HD�¥O¾cDEI=B�¯2q

Ä Ýª¾cD�BHFV¡hP,B�¡6D�IVF�½JIV®�DoB�FVD4¢P¡ r P�IVDE¯C¯x¡J�\¯C¡J��BT�O¡J£P®ED�¯]�gFV£L®�F@¾]½JI�£P¿ r ¢P½TB�D�¯{B�FVD�¿ÁÀ
°HD�¯H£>P r ½J¢a½J°C¡ r I8P5B�F�Dc£LIV¯CB�½JI=B�¯K¡J�`¥O¢P¡TBHB�½T¢}®�¢P¡O¯ r °HDT±Y�g£^B�FV¡ r B+PV£P¯GB�¡O°GB�£LIV¥xB�FVDvD�IVF�½JIV®�D
¯H¿�DED�®�F?q
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Ä t8FVD]¯C¿UD�®�BH°�½J¢�¾R½J¿V¿V£LIV¥NIVD�Bk�`¡O°E§5£L¯ r IV½JÙV¢PD{BH¡'D²Ê�D�®�B�£¨�OD�¢?�5¾R½J¿3BHFVDc¯H¿�DE®�BH°�½4¡T��B�F�D
�t°H£L®�½TBH£?�OD�¯�P r D1BH¡�°�½TI8PV¡O¾ÅDEI�DE°H¥%�W°tIV¡O£L¯HD²¢[¢P£?§JDm·�PV£L¯CBH°H£PÙ r B�£L¡OIR£LIRBHFVDE¯CD�¯H¡ r I8PV¯2q Ú DEIV®�D
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Ä t8FVD{¯H¿�DE®eB�°H½J¢_¾R½J¿V¿V£LIV¥RBHDE®�FVIV£L� r DuPVDE¯C®E°H£LÙUDGP5£PId��F�½T¿�B�D�° ­ £P¯�¯C¿UDE½�§JD�°#¢[¯H¿�DE®E£¨ô�®�qmikI
½o¯H¿�D�½�§TDE°{¯C¿UD�®E£?ôV®q¾]½J¿�¿V£PIV¥�±}B�F�Dx�t¡O°H¾R½JI=Bp¢L¡d®E½TB�£L¡OIV¯m½JI8P�Ù�½JIQP��g£>P�BHF6�g£P¢L¢`Ù�D]B�F�D
¯�½J¾cD{£PInÙ�¡JBHF5BHFVDnt2Ø¼¯H¿�DEDE®�F$¯H¿�DE®eB�°�½S½JI8PnBHFVDN4rØ¼¯H¿�DED�®�F$¯C¿UD�®�B�°H½�q{i[�`FV¡���D²�ODE°�±
½p¯H¿�D�½�§TDE°�¢k£PIQPVDE¿�DEI8P�DEI=B�¾R½J¿V¿�£PIV¥p£L¯ r ¯CDKPX±VBHFVDEIqB�F�D\DE¯CBH£P¾R½TB�DGP%4rØ�¯H¿�DED�®�F4¯C¿UD�®�B�°H½
¾]½��SIV¡JBr°HDE¿�°HDE¯CDEI=BKB�FVDs�O¡s®�½J¢WB�°�½T®�B\®�F�½T°�½J®eB�DE°C£P¯GB�£P®�¯r¡J�aBHFVD�B�½T°H¥ODeB\¯H¿�D�½�§TDE°2qsðr£¨Ê�D�°#¢
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¿V¢P¡J°HDKPsq
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¡J�jBHFVDet2Ø ½JIQP94rØ ¯H¿�DEDE®�F.£L¯ r ¯CDKP6BH¡4DE¾c¿VF�½T¯H£>��D��%P�DEDE¾c¿VF�½T¯H£>��DRBHFVD]¯GB�°HD�IV¥JBHF�¡J�
B�FVDq£LIV¯CB�½JI=B�¯{£LI�B�FVDT�J¡���D�¢P¯��
�O¡O£L®EDKPµ®E¡JIV¯H¡OIV½JI=Bv¯HDE¥J¾RD�IMBH¯+q¸Ý�°H¡OÙ r ¯CB{�tD�½�B r °CDxB�F�½TB
°HD�¿V°HD�¯HDEI=BH¯bB�FVD�¯GB�°HD�IV¥JBHF�¡J�dB�FVD|£PIV¯GB�½JI=BH¯}®E½JImÙ�D|D²�d¿V¢P¡J°HDKPKB�¡1½J®�FV£LDG�JDj½g¾R¡O°CDaDGÊUDE®eB�£?�JD
¾R¡�PV£¨ô�®�½TBH£P¡OIsq!t8FVDK®�F�½J°H½J®�BHDE°C£P¯CBH£P®�¯8¡J�}BHFVDKI�½J¯H½J¢X¯H¡ r I8PV¯g¡J�WB�FVDÂ4�Ø�¯C¿UD�DE®�F4½J°HD\IV¡TB
DGÊUDE®eB�£?�JDE¢¨�]D�¯CB�£L¾]½�B�DKP�±sÙ�¡JBHFx£PIR¯H¿�DE®�BH°�½J¢U¾]½T¿V¿V£PI�¥�½J¯`��D�¢P¢U½J¯�°CDE¯H£?P r ½J¢�¾c¡hPV£¨ô�®�½�B�£P¡JI?qt8FVDc¯H¿�DE®�BH°�½J¢�¾R½J¿V¿V£LIV¥q£P¯K¢LDE¯H¯KD²Ê�D�®�B�£¨�ODv�t¡O°\I�½J¯H½J¢P¯\BHF�½JI5�t¡O°\¡JB�F�DE°��O¡O£L®EDGP�¯H¡ r I8PV¯2qt8FV£P¯g£L¯2Ù�DE®E½ r ¯CDhBHFVD�½T¢P¢¨¢[¿U¡J¢PD2¯H¡ r °C®ED+ô�¢LBHDE°g¾c¡hPVD�¢�°É¿ÁÀ�· r ¯HDGPWPV¡sDE¯gIV¡JB2®�¡O¾R¿�DEI�¯�½TBHD
�t¡O°\B�FVDf�ED�°H¡O¯K�gFV£P®�F�¾]½��nÙ�DR£LI=B�°H¡�P r ®�DKP¦P r DRBH¡4I�½T¯�½J¢�®E¡ r ¿V¢P£LIV¥�qRikI$B�F�DR°CDE¯H£?P r ½J¢
¾R¡�PV£¨ô�®�½TBH£P¡OIvB�¡s¡V±d¯H¡O¾cDr¡J��BHFVD\I�½J¯H½J¢�¯CDE¥O¾cDEI=B�¯g½T°HDrIV¡TB8¯ r 1c®�£PDEI=BH¢?�fPVDED�¾R¿VFV½J¯H£?�EDKPsq
Ú D�IV®EDT±}½TI5½J¿V¿V°C¡=½J®�FnB�¡NDGÊUDE®eB�£¨�ODE¢¨�oD�¯CB�£L¾]½�B�DmBHFVD{®�F�½J°H½J®�BHDE°C£P¯CBH£P®�¯\¡J��B�FVD{¯C¡ r I8PV¯K£LI
B�FVDÂ4�ØÎ¯C¿UD�DE®�F4£L¯gIVDE®�DE¯H¯H½J°$��q

Ä t8FVDÀt2Ø ¯H¿�DED�®�Fµ��½J¯ r ¯CDKP.�t¡O°cPVD²�OD�¢P¡O¿V£LIV¥5½o¯$�s¢L¢Â½JÙV¢LD²¢[°HDE®�¡O¥OIV£?�ED�°+q^t8FV£L¯p®E¡ r ¢>P�Ù�Dr ¯HDGP$�t¡O°K®�¡O¾R¾R½JI8P�¢ ½JI8P�¢k®E¡JIMBH°H¡O¢_½J¿V¿V¢L£P®�½�B�£P¡JIV¯+qnt8FVDc¯CB r PQ�5®�¡ r ¢>P3Ù�DRD��dBHDEI8P�DKP��t¡O°
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°HD�®E¡O¥OI�£>�E£LIV¥4®�¡OI=B�£LI r ¡ r ¯p¯C¿UD�DE®�FX±�DE¯C¿UD�®E£P½J¢P¢¨�5£PI6IV¡J£P¯$�3®�¡OI8PV£^B�£P¡JIV¯+q&t8FVDx°C¡OÙ r ¯GB�IVD�¯H¯
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£L�8BHFVDx¯ r °H°H¡ r I8PV£LIV¥oIV¡O£L¯HDx£L¯�FV£L¥OFV¢¨���d£LÙV°�½�B�¡O°#��£LI6I�½TB r °HD`q Ú DEI�®EDJ±|½J¿�¿V°H¡=½T®�FVDE¯p�t¡O°
¿V°H¡s®ED�¯H¯C£PIV¥�BHFVD[t2Ø�¯H¿�DEDE®�F{£LI�¯ r ®�F{®E¡OIQPV£LBH£P¡OIV¯WIVD�DKP�BH¡�Ù�D�D²�d¿V¢L¡O°HDGP?q!t8F�D��tD�½J¯C£PÙV£L¢P£^B��
¡J� r ¯H£LIV¥{B�FVDbt2ØÁ¯C¿UD�DE®�FS�t¡O°8¯H¿�DED�®�FoDEIV®�¡hP�£PIV¥v®�½TI4½J¢L¯H¡{Ù�DKD²�d¿V¢P¡J°HDKPsq
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