
� ������� �	� 
 �
���������	���������������

���
�
� ���  !���"�#���%$&�'��(*) ���+� ,-�	�.��$&�������/�

0214365478549:36;=<�>@?A?�BC9ADA3EDF>=G81

H�IKJL JNMPORQKSTIUQKS+VKW'JYX ZIKJNVKW[WA\]QKWA^`_badcCefaRJN^gVKW'JihkjU\lM]am^naRo6jU\]W
pqaRJnSmW�M]W'SReYVKW'J

hkjU\]Mlam^naRo6jU\]^nr�jtsvubOwexIKJzyi\]^N^zW�QU^nr�j6Od{|efMl\}r�jKWAQ%~6OdcEIUM�ewZO�e
VKW'Ji��QU\�pTW'Jf^n\�e�ZOwe`��OR^zWAM

pTamQ
���-�����t�U�v�k� ���/�k���-�
ORIU^��trxj6O���j6ORIU^zW�Q����tr�jTygW�\]H:�

��OR^zW�M����d�R�q�

�



���
 -¡£¢F¡v¤F¥§¦©¨xª¬«x­�¢�®A¡£¯±°U¤F¦³²©­�´µ­�¶A¤F¦³´¸·�¤�¹@º¼»fª�½F¯=¾¿¦³´¸´µ¡£¢A´µ·�¤:»fÀÁªµ²³¦©·�¤F¡£¢�Âw»xÃ2½F²©ªzÄ»fª
»x½AÀtÅÆ¢�ªµ¯�»x¨�«�­�¢
°U¯µ­xÀ�¡v´µ´¸­�¯±Ç4¯£È6º¼­x¯µÉ�¡£¯¸ª±Å/ÊÌË¬»x¥�¶�­k«�­�¢�®F¡£¯±Í¼¢A¦©«�¡v¯µ´¸¦©ªnÄ»Nª±Î¬»x´µ¡v²lÏ
°U¯µ­xÀ�¡v´µ´¸­�¯6Ç4¯£ÈEÐ¼½F¨�¤�Ñi­�¯¸ªµ­�¢k«�­�¢�®F¡v¯6Í¼¢F¦Ò«�¡v¯µ´µ¦Òª|Ók­xÀ�ÔT¦Ò«�¡£¯¸¶d­'­�²mÕ]ÖU¢F¨�²³»x¢F®w×ØÏ
°U¯µ­xÀ�¡v´µ´¸­�¯UÇ4¯£ÈtÎÙ¡v¯µ¢:»x¯¸®&°t¡v¯µ¯¸­�¢k«�­�¢�®F¡£¯UÍ±¢F¦©«x¡£¯¸´µ¦©ª�Ú¡Ù®F¡ÙÎÙ­�½F¯¸¨�­�¨�¢A¡-Õ]Â:¯µ»x¢FÃ�¹
¯µ¡v¦³·�¤w×ØÈ
Î¬»x´¸¡£²]ÏF®F¡£¢#ÛzÜAÈ�Ñ�»x¦CÝxÜ�Ü�Þ

°6¯¸­xÀ@È6Ç4¯£È6Ð¼»x¢F´@¹=ß�»xÃf­�Éiàá¦©¯µâfÏwÇ4¡£ÃN»x¢



�����
ã�änåTæqç�è§é}ê'ëqìwê�íîê�æ�ïnð È¿ÅÆ¥�­�¢F¨�ª�¤F­x´µ¡k¶�¡£­�¶A²³¡�¾¿¤F­Y¤:»ñ«�¡�¤:»x®�»§¨�¯µ¡£»fª

¦³¢�ò:½F¡£¢A·£¡U­�¢�¥�ÓÆ¥g»fªµ¤F¡£¥§»fªµ¦³·ñ»f²n¾8­�¯¸Ã�ÏN­�¢F¡U¦©´m­�½Aªµ´¸ª�»x¢F®F¦©¢F¨Fóqº¼­x¯µÉ�¡£¯¸ªqÅ/ÊÌË¬»f¥�¹
¶�­FÈ�Î�Óô¤F¦³´Æ¦³¥�¥§¡v¢F´µ¡kÃ2¢F­z¾¿²©¡£®F¨�¡�»x¢A®ô¡öõ'ª�¯µ»x­�¯µ®A¦³¢:»x¯=Óbªµ¡ñ»x·�¤F¦©¢F¨FÏT¤F¡k¾Ù»x´�»
·£­x¢F´¸ª�»x¢�ª�´µ­�½F¯¸·£¡�­xÀ8¥§­fª�¦©«f»fªµ¦³­�¢RÈ-÷±¾Ù»x¢�ª�ª�­Yª�¤F»x¢FÃ�¤F¦©¥ø¾Ù»x¯¸¥§²ÒÓ�À�­�¯4ªµ¤:»fª£È
ÎÙ¡v´µ¦³®A¡�Å�ÊùË¬»x¥§¶�­FÏ�÷C¤:»x®&ª|¾8­/¡ØõF»f¥§¦©¢F¡£¯¸´£óKÐ±½F¨�¤§Ñ�­�¯=ª�­�¢&À�¯¸­�¥"ªµ¤F¡±Í¼¢F¦Ò«�¡£¯@¹
´µ¦Òª|Ó4­xÀAÔT¦©«x¡£¯µ¶�­'­�²�»x¢F®/ÎÙ¡v¯µ¢:»x¯¸®�°C¡£¯¸¯µ­�¢�À�¯µ­�¥úª�¤F¡�Í±¢F¦©«x¡£¯µ´¸¦©ª�Ú¡�®A¡8Î8­�½F¯µ¨x­�¨�¢F¡fÈ
÷6¾Ù­�½A²³®i²³¦³Ãf¡4ª�­&ª�¤F»x¢FÃgªµ¤F¡£¥ûÀ�­x¯�¯µ¡ñ»f®F¦³¢F¨�»x¢A®�¯¸¡v«'¦³¡ö¾¿¦³¢F¨�¥�Ó�¥§»x¢2½F´¸·£¯µ¦©¶AªñÈ

÷|¢üªµ¤F¡�»x·£»x®F¡£¥�¦³·£»x²-Ó�¡£»x¯�À�¯µ­�¥ ÝxÜxÜ�Ý+ªµ­úÝxÜ�Ü�ý�÷i¨x­xª�´¸­�¥§¡#þ:¢:»x¢A·£¦ÿ»f²
´µ½A¶F¶d­x¯¸ªôÀ�¯µ­x¥ ªµ¤F¡+°U¤2Ó'´¸¦³·ñ»f²&Ç4¡£¶:»f¯¸ª�¥�¡£¢�ªô­fÀgÎÙ»x´µ¡v²lÈ Ç-»x¢F¦³¡v²�ÔT­�´¸´[»x¢F®
ÐÆ»f¢F´µ¶�¡vªµ¡£¯ � ¯�»fÀÁª-®A¡£´µ¡v¯¸«x¡g¥�Ób´µ¶�¡£·£¦³»x²Eªµ¤:»x¢FÃ2´-À�­�¯-­�¯¸¨�»x¢F¦©â£¦³¢A¨gª�¤F¦©´4¡öõ�·v¡£¶�¹
ª�¦©­�¢:»x²d´µ½F¶A¶d­�¯=ª±»x¢F®`À�­�¯Ùªµ¤F¡£¦©¯�¨�¯µ¡£»fª�ª�¡£»x·�¤F¦³¢A¨�¦©¢��2½:»x¢�ª�½F¥ ¥�¡£·�¤F»x¢F¦³·v´¿»x¢F®
¥§»fª�¤F¡v¥g»Nª�¦³·v´£ÈC÷U»x²©´µ­-ª�­'­�Ãk¥k½A·�¤gÉ�¡£¢F¡öþFª�´�À�¯µ­�¥!²©¡£·öª�½F¯¸¡£´�­�¢g¥§»fª�¤A¡£¥§»fª�¦©·ñ»x²
²³­x¨�¦³·�»x¢A®�Ã2¢F­xª�ªµ¤F¡£­x¯¸Ó#¤F¡£²©®.É�ÓîÎÙ¯µ½A¢F­���·£»x¯µ¶�¡£²©²³¦³¢A¦6»x¢F®.Å¼²³¡ØõF»f¢F®F¡£¯���¤2½�¹
¥§»xÃx­z«'¦©ªµ·�¤mÏR¯¸¡£´µ¶�¡£·öª�¦Ò«�¡£²ÒÓ�È�ÅÆ²©¡öõA»x¢F®A¡£¯4¦©¢F¦©ªµ¦ÿ»fªµ¡£®i¥�Ói´¸ª�½A®F¦³¡v´-­�¢�Ã2¢F­xªµ´-»x¢F®
¡£¢A·£­�½F¯µ»x¨�¡v®�¥�¡�»�²©­xªñÈ

� ¤F¡�´¸½F¶F¶�­�¯¸ªK÷C¨x­xªEÀ�¯¸­�¥"¥/Ó/·v­�²³²©¡ñ»x¨x½F¡£´E»x¢F®kÀ�¯µ¦©¡£¢F®A´U»fªEªµ¤F¡¿Ñb»Nª�¤F¡v¥g»fª=¹
¦³·£»x²A÷|¢A´¸ª�¦Òª�½Aªµ¡�¾¬»x´UÀ�­�¯¸¥§¦©®:»xÉF²©¡xÈq÷t¾8­�½F²©®�²³¦³Ãf¡Ùª�­�¡ØõA¶A¯µ¡£´¸´Ù¥�Ó�´µ¶�¡£·v¦ÿ»x²Aªµ¤:»x¢FÃ2´
ª�­�Å¼¢F¢:»�ÎÙ¡v²³¦³»xÃx­z¾Ù»AÏ4ß�»f¢áÇ4¯�»x¦©´µ¥§»AÏ	�4«x­�¢F¢F¡î -¡£¯¸Éd¡v¯£Ï
�'ª�¡v¶F¤:»x¢�àî¡£¤F¯¸²³¦lÏ
� ¤F­�¥§»x´��R¡£¤F¯=ªK»f¢F®/ªµ­¼ª�¤A¡�À�­�¯¸¥§¡v¯q®F­�·öª�­�¯µ»x²2´¸ªµ½F®F¡£¢�ªE­xÀwº¼­x¯µÉ�¡£¯¸ªtÅ�ÊùË¬»x¥�¶d­AÏ
Ñb»x´µ»x¤:»x¯¸½�÷|´¸¤F¦³ÃN»ñ¾Ù»AÏF¾¿¤F­�´¸¡�¾8­�¯µÃg¤:»x´¿¤:»x®�»&·£¯µ½A·£¦ÿ»f²m¦³¢AòF½F¡£¢F·v¡/­x¢i¥�¦³¢A¡xÈ

ÂE¦©¢:»x²©²©Ó�÷T¾Ù­x½F²³®&²©¦³Ãx¡�ª�­4ª�»xÃx¡¬ªµ¤F¡¬­�¶F¶�­�¯=ª�½F¢F¦Òª|Ó/ªµ­4ª�¤:»f¢FÃ�¥�Ó�À}»x¥�¦³²ÒÓ�»x¢F®
¥�ÓîÀ�¯µ¦³¡v¢F®F´�÷|¨�­�¯�
¿½��â£»AÏÙ°t»fª�¯¸¦³·�Ã.«x­�¢ °6²³»x¢�ª�»AÏ�°t»fª�¯¸¦³·�Ã�Î¬»f½F¡£¯�»x¢F®��A»x¯µ»x¤
Ñb»x½A¢F®F¡£¯�À�­�¯¬ªµ¤F¡�¡öõ�·£¦Òª�¦©¢F¨�»x¢F®i¶F²³¡£»x´�»x¢�ª�ªµ¦³¥�¡4¾Ù¡�´µ¶�¡£¢�ª±ª�­�¨x¡vª�¤A¡£¯£È





021ÙDA9:G±<�5��RDF>@GÙ1

Å!·�¤F»x¯�»x·öª�¡v¯µ¦³´=ª�¦©·�¶F¯¸­�¶d¡v¯¸ª|Ó�­xÀ�»YÃ2¢F­xª-¦©´4»g·v¯µ¦Òª�¡£¯¸¦³­�¢iª�¤:»Nª-»x²©²³­z¾¿´Æ½F´¼ª�­
¯µ¡v·£­�¨x¢F¦³âv¡bª�¤F¦©´gÃ2¢F­xª£È�Â:­�¯g¡ØõF»f¥§¶F²©¡xÏ¬ªµ¤F¡�ª�¯¸¦©«'¦ÿ»x²¿Ã2¢F­xªY¦³´§ªµ¤F¡�­�¢A²©Ó�Ã2¢F­xª
¾¿¤F¦©·�¤�Éd­�½A¢F®F´¿»k®F¦©´µÃwÏ�¾¿¤F¡v¢F·£¡�¦Òª¬¦³´8·�¤:»x¯µ»x·vªµ¡£¯µ¦©â£¡v®iÉ�Ó§ª�¤F¦©´¬¶F¯µ­x¶d¡v¯¸ª|Ó�È � ¤A¦³´
®F­'¡£´/¢F­xª/¥§¡£»x¢.¦Òª/¦©´/¡£»x´¸Ó[ªµ­b¯µ¡v·£­�¨x¢F¦³âv¡§ª�¤A¡§ª�¯¸¦©«'¦ÿ»f²KÃ2¢F­xªñÏE´µ¦³¢A·£¡g¦Òª�¥§¦©¨�¤�ª
´¸ªµ¦³²©²CÉ�¡�®A¦���·£½F²Òª¼ªµ­gª�¡v²³²q¾¿¤F¡vªµ¤F¡£¯4»g¨�¦©«x¡£¢�Ã2¢F­fª-Éd­x½F¢F®F´-»§®F¦³´¸Ãi­x¯Æ¢F­xª£ÈÆ÷|¢
¨�¡v¢F¡£¯µ»x²lÏn·�¤:»x¯µ»x·vªµ¡£¯¸¦³´¸ªµ¦³·6¶F¯¸­�¶d¡v¯¸ªµ¦³¡£´q­xÀAÃ2¢F­xª�´C»x¯¸¡6¤:»x¯µ®�ª�­¿¤:»x¢A®F²³¡fÈ � ¤F¡v¯µ¡öÀ�­�¯µ¡
¾8¡î½F´¸½:»x²©²©Ó	·v­�¢�ª�¡v¢2ªb­�½F¯¸´µ¡£²Ò«�¡v´b²³­'­�Ã2¦³¢A¨+»fª`¾Ù¡£»xÃx¡v¯b¶F¯¸­�¶d¡v¯¸ªµ¦³¡£´`­xÀ�Ã2¢F­xª�´vÏ
¦³¢+¶:»f¯¸ª�¦©·£½F²³»x¯�»fª�Ã2¢F­xª§¦³¢�«f»x¯µ¦³»x¢�ª�´vÏ�ªµ¤:»fªg»x²³²©­n¾�½F´�ª�­#®F¦³´=ª�¦©¢F¨�½F¦©´µ¤+·£¡v¯¸ª�»f¦³¢
Ã2¢F­xªµ´§À�¯µ­x¥ ­xª�¤A¡£¯µ´vÈ � ½A¯¸ª�
±¡v¦³®F¡v¥§¡v¦³´¸ªµ¡£¯vÊ ´�®F¦³»x¨�¯�»f¥§¥§»fª�¦©·ñ»x²6À�­�¯¸¥k½F²ÿ»Nª�¦³­x¢
­xÀUÃ2¢F­fªÆª�¤A¡£­�¯=Ó�¦©¢b¤F¦©´±À}»f¥§­�½A´¼É�­�­xÃ�������� �!�"�$#"�%��&!'(�YÕ*),+.-0/Á×�¨�»ñ«�¡�¯µ¦³´¸¡�ªµ­�»
«f»x¯µ¦©¡vª|Ó�­fÀE·v­�¥kÉF¦©¢:»fª�­x¯µ¦ÿ»f²RÃ2¢F­xª¼¶F¯µ­x¶d¡v¯¸ª�¦©¡£´vÏ:´µ½F·�¤ô»f´¿ªµ¤F¡�¥§¦©¢F¦³¥§»x²�·£¯¸­�´µ´¸¦³¢F¨
¢2½F¥kÉ�¡£¯vÏU»x²©ªµ¡£¯¸¢:»fª�¦©­�¢#­�¯/ªµ¤F¡`ßx­�¢F¡v´k¶�­�²©Ó'¢F­�¥�¦ÿ»f²lÈ1��­x¥§¡§­xÀ�ª�¤F¡v¥ ®F­ô»x²©´µ­
¤:»ñ«�¡�»Yª�­x¶d­�²©­�¨�¦©·ñ»x²C¦³¢�ª�¡v¯µ¶F¯¸¡vª�»fª�¦©­�¢mÏT¢F­xª�»xÉF²ÒÓ�ªµ¤F¡&À�½F¢F®:»x¥�¡£¢�ª�»x²U¨�¯µ­x½F¶mÈk÷|¢
ª�¤A¡#¶A¯µ¡£´¸¡£¢�ª�®F­�·öª�­�¯µ»x²Æªµ¤F¡£´¸¦³´`÷§®A¦³´µ·v½F´µ´i¯µ¡v²ÿ»fªµ¦³­�¢A´YÉd¡öª|¾Ù¡v¡£¢ú«x»f¯µ¦³­x½F´�Ã2¢F­xª
¶F¯¸­�¶d¡v¯¸ªµ¦³¡£´vÏA¾¿¦©ªµ¤b»&´¸¶d¡v·£¦ÿ»f²m¡£¥�¶F¤:»x´¸¦³´¿­�¢1�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«'¦Òª|Ó�È

Å ²©¦³¢FÃ�¦©´b·£»x²³²©¡£®2�2½:»f´µ¦³¶�­�´¸¦©ª�¦Ò«�¡î¦©À�¦©ª�¤:»x´�»%´µ¶�¡£·v¦ÿ»x²/ÉF¯�»x¦©®ü®F¦³»x¨�¯�»f¥�Ï
¢:»x¥�¡£²ÒÓ »+¶A¯µ­'®F½F·vªY­xÀ�·£­�¢�3¸½A¨�»fª�¡v´�­xÀ�ª�¤F¡ô¶�­�´¸¦©ª�¦Ò«�¡�´=ª�»x¢A®:»x¯µ®á¨�¡v¢F¡£¯µ»fª�­x¯µ´
­xÀCª�¤F¡�ÉF¯µ»x¦³®`¨�¯¸­�½F¶mÈU÷PÀCª�¤A¦³´¿¶F¯µ­'®F½F·öª¿·£­�¢�ª�»x¦³¢F´�¾8­�¯µ®A´¼­xÀCª�¤A¡�À�­x¯µ¥

46587 9;: Õ 465=<><><?4=9%@BA × 4=9%@"C Õ 465B<><><D4=9E@BA × @"C
­�¢F²ÒÓ-ª�¤F¡v¢�¾8¡Ù·ñ»f²³²�ª�¤F¡8²³¦©¢FÃ4´¸ªµ¯µ­�¢A¨�²©ÓF�2½:»x´¸¦³¶�­�´µ¦Òª�¦Ò«�¡xÈEÐ¼¡v¯µ¡ 465 ¦³´qª�¤F¡8¦Ò¹lª�¤�¶d­�´@¹¦©ªµ¦©«x¡�´=ª�»x¢A®:»x¯µ®�¨�¡£¢A¡£¯�»Nª�­�¯±­xÀKªµ¤F¡/ÉA¯�»x¦©®b¨�¯¸­�½F¶mÈ � ¤A¡�·£­x¢F·£¡v¶Aª4­xÀG�'½F»x´µ¦©¶d­�´@¹
¦©ªµ¦©«x¡�²©¦³¢FÃ2´±¦³´¿®F½F¡�ª�­gÔq¡v¡�
¿½F®F­�²©¶F¤mÈ¿Ð±¡�´µ¤A­n¾8¡£®�ªµ¤:»fª¼¡v«x¡£¯¸ÓH�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡
²³¦©¢FÃ`¦³´-»Yªµ¯�»x¢F´=«�¡v¯µ´µ¡JIE¹|²©¦³¢FÃwÏK¦]È ¡fÈ�»Yª�¯µ»x¢F´=«�¡£¯¸´µ¡�¦³¢�ª�¡v¯µ´¸¡£·vªµ¦³­�¢ô­fÀ¬»Y·v­�¥§¶A²³¡öõ
¶F²³»x¢F¡k·v½F¯¸«x¡�¾¿¦Òª�¤�ªµ¤F¡&´¸ª�»x¢F®:»x¯¸®[´µ¶F¤F¡v¯µ¡JKGL�MNI A ÈO
±¡v·£¡v¢2ªµ²©ÓxÏCÑîÈTÎÙ­�¦©²³¡£»x½
»x¢F®P�dÈRQ4¯µ¡ö«'Ãx­z«i¶F¯µ­z«�¡v®bª�¤A¡�·v­�¢�«�¡v¯µ´µ¡fÏR¢:»f¥§¡v²©Ó�Ï�ª�¤:»fª±¡ö«�¡£¯=Ó`ª�¯�»f¢F´¸«x¡£¯µ´¸¡�IE¹
²³¦©¢FÃ�¦³´�»��2½:»f´µ¦³¶�­�´¸¦©ª�¦Ò«�¡4²©¦³¢FÃwÈUÐ±­z¾Ù¡ö«�¡£¯vÏw¥§­�´=ª�­xÀqª�¤A¡-·£­�¢F´¸¦³®F¡v¯�»fªµ¦³­�¢A´¬¦³¢Y¥/Ó
ª�¤A¡£´µ¦©´±»x¯µ¡-É:»f´µ¡£®�½F¶�­�¢i»�®F¦³»x¨�¯µ»x¥§¥§»fªµ¦³·ñ»f²:¶d­�¦©¢�ª¿­xÀt«'¦©¡v¾�È

÷|¢iª�¤F¡-þ:¯¸´¸ª±·�¤:»x¶Aªµ¡£¯±÷¬¦³¢�ªµ¯µ­'®F½F·£¡4ªµ¤F¡�·£²ÿ»f´µ´¿­xÀEªµ¯�»x·�ÃgÃ'¢A­xª�´¼»x¢F®mÏw»Nª±ªµ¤F¡
´�»f¥§¡Yªµ¦³¥�¡xÏ6»�¥�¡vª�¤A­�®�ª�­ô·v­�¢F´=ª�¯µ½A·vª§Ã'¢A­xª�´k¾¿¦Òª�¤+¶F¯µ¡v´µ·v¯µ¦³É�¡£®�½F¢FÃ2¢F­fªµª�¦©¢F¨
¢2½F¥kÉ�¡£¯¸´£È � ¯µ»x·�ÃbÃ2¢F­xªµ´�»x¯µ¡�·£²³­x´µ¡£²ÒÓi¯µ¡£²³»fª�¡v®�ª�­Yªµ¤F¡k·£²³»x´µ´-­fÀ6®F¦©«'¦³®A¡kÃ2¢F­xª�´vÏ
¾¿¤F¦©·�¤�¾Ù¡v¯µ¡&¦³¢�ªµ¯µ­'®F½F·£¡v®[É2Óbº¼­x¯µÉ�¡£¯¸ª4Å�ÊùË¬»x¥§¶�­`»x¢F®ô´¸¡£¯=«�¡£®î»x´-»§´¸ª�»f¯¸ª�¦©¢F¨
¶�­�¦³¢�ª�À�­�¯¿¥�Ó`´=ª�½F®F¦©¡£´±¦³¢iÃ2¢F­xª±ª�¤F¡v­�¯¸ÓxÈ�Â:½F¯¸ªµ¤F¡£¯¸¥§­�¯¸¡xÏFªµ¯�»x·�Ã�Ã2¢F­xªµ´Æ´¸¤:»x¯µ¡/»

S



S � T8U�V6WRX�Y[Z�\6V6T]X�U
É:»x´¸¦³·k¶A¯µ­�¶�¡£¯=ª|Ó�¾¿¦©ªµ¤��'½F»x´µ¦©¶d­�´¸¦©ªµ¦©«�¡�Ã'¢A­xª�´vÈ�ÅÆ·öª�½:»f²³²©Óiª�¤A¡vÓô»f¯µ¡^�2½:»x´¸¦³¶�­�´µ¦ ¹
ª�¦Ò«�¡fÏ2»x´U¾Ù¡±´µ¤:»f²³²F´¸¡£¡¿¦³¢&ª�¤A¡±´¸¡£·v­�¢F®g·�¤F»x¶Aª�¡v¯£È6Â:­�¯Eªµ¤F¦³´6¶F½A¯µ¶�­�´µ¡¿÷C¦³¢�ª�¯¸­�®F½A·£¡
»&¢F¡v¾ü®F¦ÿ»x¨x¯�»x¥�¥g»Nª�¦³·£»x²:®F¡v´µ·£¯¸¦³¶Aªµ¦³­�¢`­xÀ_�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡-Ã2¢F­xª�´vÈ

÷|¢.ªµ¤F¡§ªµ¤F¦³¯¸®.·�¤:»f¶Aª�¡v¯k÷-¶F¯µ­z«x¡§ª�¤F»fª&»iÃ'¢A­xªk¦©´/¶�­�´µ¦Òª�¦Ò«�¡�¦©À¿»x¢A®.­�¢F²ÒÓ#¦©À
¦©ª8¦³´8¤F­�¥�­�¨�¡v¢F¡£­�½A´�»x¢F®Y´=ª�¯¸­�¢F¨�²ÒÓJ�2½:»f´µ¦³¶�­�´¸¦©ª�¦Ò«�¡fÈ � ¤F¦³´Ù¯µ¡£´¸½F²©ª8À�­�²³²©­z¾¿´	�2½F¦Òª�¡
¡ñ»f´µ¦³²ÒÓ§À�¯¸­�¥�ªµ¤F¯µ¡v¡-À}»x¥§­x½F´¬¦³¢A¡`�2½:»x²©¦©ª�¦©¡£´¬®A½F¡4ª�­�ÇkÈ:ÎÙ¡v¢F¢F¡a�'½A¦³¢mÏwÐ�È�Ñ�­�¯¸ªµ­�¢
»x¢F®#°CÈqËÙ¯µ­�¥/¾Ù¡v²³²lÈ � ¤F¡&À�­�½F¯=ª�¤ô·�¤:»x¶�ª�¡£¯�·v­�¢�ª�»x¦©¢F´4ª�¤F¡�¥§»x¦³¢b¯µ¡£´¸½F²©ª�­fÀ8¥/Ó
ª�¤A¡£´µ¦©´£óq»x¢�Ó4þF¢F¦©ªµ¡U¢'½A¥kÉd¡v¯T­xÀBb�»x´µ´¸¦³²³¦©¡v«±¦³¢�«f»x¯¸¦ÿ»x¢�ª�´R­xÀF»�Ã2¢F­xªq·£»x¢�Éd¡U¯¸¡ñ»x²©¦³âv¡£®
É�Ó§»O�2½:»x´µ¦©¶d­x´µ¦©ªµ¦©«x¡¼Ã2¢F­xª£È � ¤F¦©´Ù¦³´�·£²©­�´µ¡v²©Ó�¯¸¡£²ÿ»Nª�¡£®§ª�­kÔT¡v¡�
¿½F®F­�²©¶F¤mÊ ´Ù¯µ¡v´µ½F²Òª
¾¿¤F¦©·�¤§´µ»zÓ'´�ª�¤:»fª8»x¢�Ó�Å¼²³¡öõA»x¢A®F¡£¯�¶d­x²©Ó'¢F­�¥�¦ÿ»x²'­xÀm»�Ã2¢F­xª�·£»x¢gÉ�¡¿¯µ¡ñ»f²³¦³âv¡£®�É�Ó
»^�2½:»x´µ¦©¶d­x´µ¦©ªµ¦©«x¡-Ã'¢A­xªñÈ

ËÙ¯¸­�´µ´¸¦³¢F¨`·�¤:»x¢A¨�¡£´-¶F²³»ñÓ�»x¢[¦©¥§¶�­�¯¸ª�»x¢�ªÆ¶F»x¯¸ª-¦©¢ô¥�Óiª�¤F¡v´µ¦³´vÏmª|¾Ù­AÈ � ¤F¡öÓ
¨�¦Ò«�¡`¯µ¦©´µ¡i¢F­xª§­�¢F²©Ó.ª�­[ª�¤F¡i¢F­xªµ¦³­�¢�­xÀ4½A¢FÃ2¢F­xªµªµ¦³¢F¨î¢2½F¥kÉ�¡£¯µ´vÏ¬ÉF½Aªg»x²©´µ­[ª�­
ª�¤A¡ô -­�¯µ®F¦³»x¢%·v­�¥�¶F²³¡Øõ�­xÀ�Ã2¢F­xª�´vÈ � ¤F¡[ -­�¯¸®F¦ÿ»x¢�·£­x¥§¶F²©¡öõ ­xÀ-Ã2¢F­fª�´Y¦©´Y»
´µ¦©¥§¶A²³¦³·v¦ÿ»x²q·v­�¥§¶A²³¡öõb¾¿¤F­�´¸¡�«x¡£¯=ª�¡öõî´¸¡vª�·£­�¢A´µ¦³´=ª�´�­xÀÙ»x²³²Cª�¤F¡�¦©´µ­xªµ­�¶�Óô·£²³»x´µ´¸¡£´
­xÀU´¸¥§­'­xªµ¤b­�¯¸¦³¡£¢�ªµ¡£®�Ã2¢F­xªµ´Æ¦©¢�KGLzÈ¼Å¼¢�¡£®A¨�¡�­xÀUªµ¤F¡& -­�¯¸®F¦ÿ»x¢i·£­x¥§¶F²©¡öõi¦©´4»
¶:»x¦©¯�­xÀKÃ2¢F­fª�´±­xÀ6 -­�¯µ®A¦ÿ»x¢`®F¦©´¸ª�»f¢F·£¡�­�¢F¡fÏ�¦]È ¡fÈ¬»�¶:»x¦©¯±­fÀKÃ2¢F­xªµ´±¾¿¤F¦©·�¤b®F¦dcR¡v¯
É�Ó&­�¢F¡¿·v¯µ­�´¸´µ¦³¢A¨�·�¤F»x¢F¨�¡fÈe��¦³¥�¦³²³»x¯µ²ÒÓ�ÏN»x¢�f�¹P´µ¦³¥�¶F²©¡öõ�¦³´6»-´µ¡öª8­fÀUÕgf;h[Ûz×UÃ2¢F­fª�´
¾¿¤F­�´¸¡Y¶:»x¦©¯¸¾¿¦©´µ¡� -­�¯¸®F¦ÿ»x¢î®F¦³´=ª�»x¢A·£¡g¦©´�­�¢A¡xÈ�÷|¢.ªµ¤F¡gþFÀÁªµ¤�·�¤:»x¶Aªµ¡£¯k÷-¶A¯µ­z«�¡
ª�¤F»fªE¡ö«�¡v¯¸Óif�¹|´¸¦³¥�¶F²³¡Øõ�­xÀFªµ¤F¡� -­�¯¸®F¦ÿ»x¢�·£­x¥§¶F²©¡öõ�­xÀAÃ2¢F­xª�´E¦³´q·£­�¢�ª�»x¦³¢F¡v®k¦³¢�»x¢
Õjfkh�Ûn×|¹P´µ¦©¥§¶F²©¡öõdÈ � ¤F¦©´C¦©´q»±¨x¡£¢F¡v¯�»x²©¦³âñ»Nª�¦³­x¢4­xÀFÑîÈNÐ¼¦³¯µ»x´�»ñ¾Ù»¿»x¢F®l�&ÈnÍ¼·�¤A¦³®:»AÊ ´
¯µ¡v´µ½F²ÒªñÏN¾¿¤F­Æ´¸¤F­z¾Ù¡v®kª�¤:»fªt¡v«x¡£¯=Ó�¡v®F¨�¡Ù­fÀAª�¤A¡� -­�¯µ®F¦³»x¢�·£­�¥�¶F²©¡öõ�¦³´q·v­�¢�ª�»x¦©¢F¡£®
¦³¢�»�´µ¦³¥�¶F²©¡öõ`­xÀE¦³¢AþF¢F¦©ªµ¡�®A¦³¥�¡£¢F´¸¦³­�¢mÈÙÂ:½F¯¸ªµ¤F¡£¯¿¾Ù¡�´µ¤F»x²³²q´µ¡v¡/ªµ¤:»fª¼»§Ã2¢F­xª¼­xÀ
½F¢FÃ2¢F­fªµª�¦©¢F¨k¢2½F¥kÉ�¡£¯8ª|¾Ù­&·£»x¢�Éd¡¼½F¢FÃ2¢F­xª¸ª�¡v®`«'¦³»�¦³¢AþF¢F¦©ªµ¡£²©Ó�¥§»x¢�Ó�®F¦�cd¡£¯¸¡£¢�ª
Ã2¢F­xªµ´±­fÀE½F¢AÃ'¢A­xªµªµ¦³¢F¨�¢2½F¥kÉ�¡£¯�­�¢F¡fÈ

� ¤F¡¿´¸¦Òõ'ª�¤&·�¤:»f¶Aª�¡v¯�¦©´K®F¡ö«�­xªµ¡£®�ª�­-ª�¤F¡�´=ª�½F®�Ó&­xÀd»4´µ¶�¡£·v¦ÿ»x²F·v²ÿ»x´¸´K­xÀdÃ2¢F­xª�´vÏ
¢:»x¥�¡£²ÒÓ§»x¯µÉ�­�¯µ¡v´µ·v¡£¢�ª¿Ã2¢F­xª�´¿»f¯µ¦³´¸¦³¢F¨�À�¯µ­�¥ ¶F²©½F¥kÉF¦©¢F¨�¶�­�´µ¦Òª�¦Ò«�¡4»f¢F®�¢F¡£¨�»fª�¦Ò«�¡
Ð¼­x¶AÀ�É:»x¢F®A´�»x²³­x¢F¨.»f¢2Ó�ª�¯¸¡£¡fÈü÷|¢	¶:»x¯=ª�¦©·£½F²³»x¯£Ï¬÷&®A¡vª�¡v¯µ¥�¦³¢F¡iª�¤F¡b¥§¦©¢F¦³¥§»x²
·£¯¸­�´µ´¸¦³¢F¨[¢2½F¥kÉ�¡£¯¸´�­xÀ¼ªµ¤F¡£´¸¡`Ã'¢A­xª�´vÈ � ¤F¦³´�¦³´�Ã'¦©¢F®+­xÀÆ»[·v­�½F¢�ª�¡v¯µ¶:»f¯¸ª�ª�­#»
¯µ¡v´µ½F²Òª±­xÀtà�È�ÎÆÈ.
�ÈwÔT¦³·�Ãf­�¯µ¦©´µ¤�»x¢F®bÑîÈ�ÎÆÈ � ¤F¦³´=ª�²©¡vª�¤�¾Ù»x¦©ªµ¡�­�¢iªµ¤F¡�¥§¦©¢F¦³¥§»x²
·£¯¸­�´µ´¸¦³¢F¨[¢2½F¥kÉ�¡£¯&­fÀ4Ñi­�¢�ª�¡£´¸¦³¢F­x´�²©¦³¢FÃ2´vÏU¦lÈ ¡xÈ.²©¦³¢FÃ2´&»f´µ´µ­'·£¦³»fª�¡v®�¾¿¦©ªµ¤�´=ª�»x¯@¹
´µ¤F»x¶d¡v®iªµ¯µ¡v¡£´£È

Å¬ª�²ÿ»f´¸ªñÏ�´¸­�¥�¡�¶F¯µ­�ÉA²³¡£¥�´6»x¶F¶�¡ñ»f¯U¦³¢&ª�¤F¡¿´¸¡v«�¡v¢�ª�¤�»x¢A®�²³»x´¸ª6·�¤F»x¶Aª�¡v¯£ÈUÅ¼¶�¹
¶�¡£¢F®F¦ õ&Å�·v­�¢�ª�»x¦©¢F´6»4ª�»xÉF²©¡¬­xÀR»x²³²m�2½:»x´µ¦©¶d­x´µ¦©ªµ¦©«x¡¬Ã2¢F­xª�´6½F¶�ª�­4ªµ¡£¢�·£¯¸­�´µ´¸¦³¢F¨�´vÈ
��­�¥�¡Æ¡ØõA»x¥§¶A²³¡£´Ù­xÀTª�¯µ»x·�ÃgÃ2¢F­xªµ´�»x¯¸¡4¶F¯µ¡v´µ¡v¢2ªµ¡£®i¦³¢YÅ¼¶F¶�¡£¢F®F¦ õ`ÎÆÏ'¾¿¤F¦³²©¡ÆÅ¼¶�¹
¶�¡£¢F®F¦ õgË%·£­�¢�ª�»x¦³¢F´8»�ª�»xÉF²©¡¼­xÀm»x²³²:´¸¶d¡v·£¦³»x²�þFÉd¡v¯µ¡£®Y»x¯µÉ�­�¯µ¡v´µ·v¡£¢�ª¬Ã2¢F­xªµ´Ù½F¶§ª�­
ª�¡v¢�·v¯µ­�´¸´µ¦©¢F¨�´£È

Å¼²©ª�­x½F¨�¤gªµ¤F¡Æ´¸½F·£·v¡£´µ´¸¦³­�¢`­xÀTªµ¤F¡4·�¤:»f¶Aª�¡v¯µ´¬À�­�²©²³­z¾¿´Ù»/·£¡£¯=ª�»x¦©¢Y²³­x¨�¦³·£»x²w»x¢F®
·�¤F¯¸­�¢F­�²©­�¨�¦³·£»x²T­�¯¸®F¡£¯vÏd¥�­�´¸ª¼­xÀKªµ¤F¡£¥ ·£»x¢�É�¡�¯µ¡£»x®b¦©¢F®F¡v¶d¡v¢F®F¡£¢�ªµ²©Ó�Ïd¢F­xª�»xÉF²©Ó
·�¤:»x¶�ª�¡£¯¸´�ýY»x¢F®onAÈ-Ð¼­z¾8¡v«x¡£¯£ÏT·�¤F»x¶Aª�¡v¯�p�¯µ¡v²³¦©¡£´±½F¶d­x¢�ª�¤F¡/®F¦ÿ»x¨x¯�»x¥�¥g»Nª�¦³·£»x²
®F¡v´µ·£¯¸¦³¶Aªµ¦³­�¢`­xÀ_�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡-Ã2¢F­xª�´¿¶F¯¸¡£´¸¡£¢�ª�¡v®�¦³¢`·�¤:»x¶�ª�¡£¯¼Ý�È



T8U�V6WRX�Y[Z�\6V6T]X�U S ���
� ¤F¡�¥g»Nª�¡£¯¸¦ÿ»x²Ù­xÀÆªµ¤F¡�þ:¯¸´¸ª�ª|¾Ù­.·�¤:»x¶Aªµ¡£¯µ´§¦³´�¶F½FÉA²³¦³´¸¤F¡£® ¦³¢+ª�¤F¡oQ4´�»xÃN»

ßx­�½F¯¸¢:»x²�­xÀ�Ñb»fª�¤A¡£¥§»fª�¦©·£´£È Å ´µ¤F­�¯=ªY»f¯¸ª�¦©·£²©¡Y¾¿¦©ª�¤�ª�¤F¡i·£­x¢2ªµ¡£¢�ª�´§­xÀ4·�¤F»x¶�¹
ª�¡v¯kýb¦©´k»x·v·£¡v¶Aª�¡v®�À�­�¯�¶F½AÉF²³¦©·ñ»fªµ¦³­�¢#¦³¢#ª�¤F¡`Ñ�»fª�¤F¡v¥g»Nª�¦³·£»x²�°U¯µ­'·£¡£¡v®F¦³¢A¨�´k­xÀ
ª�¤A¡�Ë¬»x¥�ÉF¯µ¦©®F¨�¡�°6¤A¦³²³­x´µ­�¶F¤A¦³·ñ»f²;��­'·£¦³¡öª|Ó�ÈáÂ:½F¯=ª�¤F¡v¯£Ï�»[ª�¡öõ'ªg­�¢ ªµ¤F¡iªµ¤F¡£¥�¡
­xÀ8·�¤:»x¶Aªµ¡£¯ini¦©´�»x·£·v¡£¶Aªµ¡£®.À�­x¯-¶F½FÉF²©¦³·ñ»Nª�¦³­x¢ô¦³¢îËÙ­�¥�¥§¡v¢2ª�»x¯µ¦©¦UÑb»Nª�¤F¡v¥g»fªµ¦³·v¦
Ð¼¡v²©«x¡vª�¦©·£¦]ÏA»x¢A®�»�´µ¤A­�¯¸ª¬»x¯¸ªµ¦³·£²©¡¼­x¢Y½F¢FÃ2¢F­xª¸ª�¦©¢F¨k´µ¡a�2½F¡£¢F·v¡£´/Õ � ¤A¡£­�¯¸¡£¥øÛ�Ûn×�¦©´
»x·v·£¡£¶�ª�¡£®iÀ�­�¯�¶F½FÉA²³¦³·£»fª�¦©­�¢Y¦©¢`ªµ¤F¡iq4½:»x¯¸ªµ¡£¯¸²©Ó`ßx­x½F¯µ¢:»f²T­xÀUÑ�»fª�¤F¡v¥g»Nª�¦³·v´£È





r G81ÙDFBC1ÙDA?

÷|¢�ª�¯¸­�®F½A·vª�¦©­�¢ «
ËÙ¤:»x¶�ª�¡£¯�Û�È ËÙ­x¥kÉF¦³¢F»fª�­�¯¸¦ÿ»x²�÷|¢�«f»x¯µ¦³»x¢�ª�´�­xÀ � ¯µ»x·�Ã � ¢F­xªµ´ Û
Û�È � ¯�»f·�Ã � ¢F­xª�´ Û
Ý�Ès�'²³¦³·v¡-»x¢F®b -­�¯µ®F¦³»x¢`º¼½A¥kÉd¡v¯µ´ p
ýAÈ � ¤A¡/Ð
Q�ÑbÂKÔ=� °C­�²©Ó'¢F­�¥�¦ÿ»f² t

ËÙ¤:»x¶�ª�¡£¯¼Ý�Èsq4½:»f´µ¦³¶�­�´¸¦©ª�¦Ò«'¦©ª|Ó u
ËÙ¤:»x¶�ª�¡£¯±ýAÈsq4½:»f´µ¦³¶�­�´¸¦©ª�¦Ò«'¦©ª|Ó§»x¢F®�Ð¼­�¥�­�¨�¡v¢F¡£¦Òª|Ó Ûzý
Û�È Å
ËÙ¤F»x¯�»x·öª�¡v¯µ¦³â£»fª�¦©­�¢`­xÀE°t­�´¸¦©ª�¦Ò«�¡ � ¢F­xªµ´ Ûzý
Ý�È ËÙ­x¢F´¸ªµ¯µ½F·öª�¦³­x¢�­xÀEº¼­x¢�¹@Ð±­�¥§­x¨�¡£¢F¡v­�½F´ � ¢F­xªµ´ ÛnÞ

ËÙ¤:»x¶�ª�¡£¯;pFÈsq4½:»f´µ¦³¶�­�´¸¦©ª�¦Ò«'¦©ª|Ó§»x¢F®1b�»x´µ´¸¦³²©¦³¡v«§÷|¢�«f»x¯µ¦³»x¢�ª�´ Ûvt
ËÙ¤:»x¶�ª�¡£¯kÞ�Èwb�»x´¸´µ¦©²³¦³¡ö«ô÷|¢�«f»x¯µ¦³»x¢�ª�´/»x¢F®îªµ¤F¡g �­�¯¸®F¦ÿ»f¢�ËÙ­�¥�¶F²©¡öõ#­xÀ

� ¢F­xªµ´ Ýxý
Û�È � ¤A¡� -­�¯¸®F¦ÿ»x¢iËÙ­x¥§¶F²©¡öõ`­fÀ � ¢F­xªµ´ Ýxý
Ý�È ËÙ­x¢F´¸ªµ¯µ½F·öª�¦³¢A¨§´¸¦³¥�¶F²³¦©·£¡£´ÙÉ2Ó�xzyN¹P¥§­z«�¡v´ Ý�Þ
ýAÈ Å¼¢�¦©¢Aþ:¢F¦Òª�¡ÆÀ}»f¥§¦©²©Ó�­xÀt´µ¤F­�¯=ª�¡v´¸ª¼¶:»fª�¤A´ Ý{n

ËÙ¤:»x¶�ª�¡£¯|nAÈsQ4¢�Ñ�¦©¢F¦³¥§»x²mÇ4¦³»x¨�¯µ»x¥§´8­xÀt·£¡£¯=ª�»x¦©¢iÂE¦³É�¡£¯¸¡£® � ¢F­xª�´ ýAÛ
Û�È Ð±­�¶AÀE°U²³½F¥kÉA¦³¢F¨�»x¢A®�Ñ�¦©¢F¦³¥§»x²dÇ4¦ÿ»x¨x¯�»x¥�´ ýAÛ
Ý�È � ¤A¡/Â:½F¢A·vª�¦©­�¢H}�À�­�¯ � ¯µ¡v¡£´ ý�ý
ýAÈ � ¤A¡/Ð
Q�ÑbÂKÔ=� °C­�²©Ó'¢F­�¥�¦ÿ»f²m»x¢F®�ËÙ¯¸­�´µ´¸¦³¢F¨§º¼½F¥�Éd¡v¯µ´ ý�Þ
pFÈ ËÙ­x¢F´¸ªµ¯µ½F·öª�¦³­x¢�­xÀKÑ�¦©¢F¦³¥§»x²dÇ4¦ÿ»x¨�¯µ»x¥�´ ý�~

ËÙ¤:»x¶�ª�¡£¯�t�È °U¯¸­�ÉF²³¡v¥§´ pFÛ
ÅÆ¶A¶d¡v¢F®F¦Òõ�Å�È � »xÉF²³¡-­fÀ�q4½:»x´¸¦³¶�­�´µ¦Òª�¦Ò«�¡ � ¢F­xªµ´ p�ý
ÅÆ¶A¶d¡v¢F®F¦Òõ`ÎÆÈ ÖEõF»f¥§¶F²©¡£´�­xÀ � ¯�»x·�Ã � ¢F­xªµ´ p2Þ
ÅÆ¶A¶d¡v¢F®F¦ÒõiËÆÈ � »xÉA²³¡-­xÀG��¶�¡£·£¦³»x²qÂE¦©Éd¡v¯µ¡£® � ¢F­xªµ´ p=t
ÎÙ¦©ÉF²³¦©­�¨�¯�»f¶F¤�Ó p�u
ËÙ½F¯¸¯µ¦³·v½F²³½A¥�b4¦Òª�»x¡ Þxý

���





Ë¬Ð¼ÅÆ° � Öe
 Û

r G	���->=143EDFG�9w>@36;Y021��K3U9w>=361ÙDA?	G	����9:3��R����14GUDA?

�"���	��� äNå��bæqç:ïnð
Å ¶F²³»x¢F¡4·v½F¯¸«x¡-¦³´�»k¨x¡£¢F¡v¯µ¦³·-¦©¥§¥�¡£¯¸´µ¦©­�¢g­xÀC»&·v¦³¯µ·v²³¡¼¦³¢�ª�­kªµ¤F¡4¶F²³»x¢F¡xÈKàî¡

¥§»zÓ#¦©¢2ªµ¡£¯¸¶F¯µ¡öª�»b¶F²³»x¢F¡g·v½F¯¸«x¡`»x´�ªµ¤F¡Y´µ¤F»x®F­z¾û­fÀ±»bÃ2¢F­xª&¦©¢.ª�¤F¡YýN¹|´¸¶:»x·£¡fÈ
ºÆ»Nª�½F¯µ»x²³²ÒÓ�ÏU¾Ù¡�·ñ»x¢A¢F­xª�¯µ¡v·£­�¢F´=ª�¯¸½F·vªY»#Ã2¢F­xª�À�¯µ­x¥ ¦©ªµ´�´¸¤:»x®F­z¾�Ï¬½A¢F²³¡v´µ´�¾Ù¡
¤:»x¶A¶d¡v¢`ªµ­&Ã2¢F­z¾ü´µ­x¥§¡�»x®A®F¦©ªµ¦³­�¢:»f²d¦©¢AÀ�­�¯µ¥§»fªµ¦³­�¢§»xÉ�­�½Aª�¦ÒªñÈ6Â:­�¯Ù¦©¢F´¸ª�»x¢F·v¡xÏw»
ÔT¡£¨�¡v¢F®F¯¸¦ÿ»x¢�Ã2¢F­xª¬¦³¢�¯µ¡v´µ¶�¡£·öª¼­fÀTª�¤F¡-´=ª�»x¢F®F»x¯µ®`·£­x¢2ª�»x·vª¿´=ª�¯¸½F·vªµ½F¯µ¡F�=�
���0���
­�¢�� L ¦³´4¯¸¡£·£­x¢F´¸ªµ¯µ½F·öª�¦³ÉA²³¡&À�¯µ­�¥ ¦©ªµ´-´µ¤:»x®A­n¾ ¦³¢ôª�¤A¡��F¹ ��¶F²³»x¢F¡fÈ�Ñ�­�¯¸¡£­z«�¡v¯£Ï
¡v«x¡£¯=Ó�Ã2¢F­xª¿·ñ»f¢iÉ�¡4ÉF¯¸­�½F¨�¤�ª¿¦©¢2ªµ­�»&ÔT¡£¨�¡v¢F®F¯µ¦³»x¢�¶�­�´µ¦Òª�¦³­x¢YÉ�Ó�»x¢`¦³´¸­xª�­x¶2Ó§­xÀ
ª�¤A¡g»x¥�ÉF¦³¡v¢2ª�´¸¶:»x·£¡���LzÈ � ¤F¡v¯µ¡g¦©´�»f¢F­xª�¤A¡£¯�¾¬»ñÓ#­xÀ�»f´µ´µ¦©¨�¢F¦©¢F¨b»i²³¦©¢FÃ�ªµ­�»
¶F²³»x¢F¡-·£½A¯¸«�¡fÏw¥§­�¯¸¡-¶F¯µ¡v·£¦©´µ¡£²ÒÓ�ÏFªµ­§»&®F¦Ò«'¦³®F¡fÈ

Å ®F¦Ò«'¦³®F¡&¦©´4ª�¤F¡&¦©¢2ªµ¡£¯¸´µ¡£·öª�¦©­�¢î­fÀÙ»�¶F²³»x¢F¡&·v½F¯¸«x¡�¾¿¦Òª�¤ôª�¤F¡&½A¢F¦©ª�®F¦©´µÃ�¦³¢
� A Ïd¶A¯µ­z«'¦³®F¡v®�ª�¤A¡�¶F²³»x¢F¡�·£½F¯=«�¡�¦©´±ªµ¯�»x¢A´¸«�¡v¯µ´¸¡�ª�­�ª�¤F¡/½F¢F¦©ª±·v¦³¯µ·v²³¡fÈ � ¤F¡�²©¦³¢FÃ
­xÀE»&®F¦©«'¦³®A¡F  ¦³´¬ªµ¤F¡�´µ¡vª

¡ Õ¢ /× :¤£ Õg�¦¥?§R×z¨H©kÕ � A ×�ª��P¨� �¥�§P¨o©R«v �¥¬ª ��ª A h­ª §�ª A : Û¯®=¥
¾¿¤F¡v¯µ¡4ª�¤A¡4´µ¶:»f·£¡-­xÀqª�»f¢F¨�¡£¢�ª¬«x¡£·öª�­�¯¸´¿ªµ­�ª�¤A¡-¶F²ÿ»x¢A¡Æ¦³´Ù¦³®F¡v¢2ªµ¦©þ:¡v®g¾¿¦©ªµ¤ � Al°
� A ÈUà.¡�¯µ¡v¥g»f¯µÃ§ªµ¤:»fª ¡ Õ¢ /×Ù²³¦©¡£´�¦©¢`ªµ¤F¡-ª�¤F¯¸¡£¡Ø¹|®F¦©¥§¡v¢F´µ¦©­�¢:»x²d´µ¶F¤F¡v¯µ¡

K�©kÕ � A × :­£ Õg�¦¥±§d×z¨P©�Õ � A ×
ª"ª ��ª A h²ª §�ª A : Û{®=³
� ¤F¡�·£­�¢F·v¡£¶AªY­xÀ-²³¦©¢FÃ2´g»f´µ´µ­'·£¦³»fª�¡v®%¾¿¦©ªµ¤%®F¦Ò«'¦³®F¡v´§¦©´g®F½F¡iª�­.º/È�Å�ÊùË¬»x¥§¶�­
»x¢F®�¡£¥�¡£¯¸¨�¡£®iÀ�¯µ­�¥ ªµ¤F¡/´=ª�½F®�Ó�­fÀU¦³´¸­�²ÿ»fªµ¡£®`´µ¦©¢F¨�½F²³»x¯µ¦Òª�¦©¡£´�­xÀE·£­�¥�¶F²³¡Øõi¶F²ÿ»f¢F¡
·£½A¯¸«�¡v´�Õ}´¸¡£¡�) � /ÿ×öÈÆ÷|¢�),´0/E»x¢F®�)µ+6/]ÏRÅ/ÊÌË¬»f¥§¶�­Y´µ¶�¡£·v¦©þ:¡v®ô´µ­�¥�¡k¶F¯¸­�¶�¡£¯¸ªµ¦³¡v´Æ­xÀ
®F¦Ò«�¦©®F¡UÃ2¢F­xªµ´£Ïx¦©¢F·£²©½F®F¦©¢F¨�þ:Éd¡v¯µ¡v®F¢F¡£´¸´K»x¢A®�»¼ �­x¯µ®F¦³»x¢�¢'½A¥kÉd¡v¯q¯µ¡£´¸½F²©ª£È � ¤F¡v´µ¡
´¸ªµ¯µ­�¢A¨/¯¸¡£´µ½A²©ª�´�»x¯¸¡±»fª6ª�¤F¡¿¡öõ�¶�¡£¢F´¸¡Æ­xÀdª�¤F¡¿´¸¦³â£¡±­xÀ�ª�¤F¡±·£²³»x´µ´6­xÀd®F¦Ò«�¦©®F¡¿Ã2¢F­xª�´vÈ
÷|¢bÀ}»x·öªñÏ�­�¢F²ÒÓP~�Ã2¢F­xª�´Æ½F¶bª�­§ª�¡£¢b·£¯µ­x´µ´µ¦©¢F¨�´Æ»x¯µ¡/®F¦©«'¦³®A¡/Ã2¢F­xªµ´`¶Rªµ¤F¦³´±À�­�²³²©­z¾¿´
À�¯µ­x¥ ª�¤F¡§·£²ÿ»f´µ´µ¦Òþ:·ñ»Nª�¦³­x¢î¦©¢�ÑîÈC÷|´µ¤A¦³ÃN»ñ¾¬»AÊ ´k®F­'·vªµ­�¯�»f²6ªµ¤F¡£´¸¦³´YÕ?)µ´ � /]ÏEÅ¼¶F¶d¡v¢�¹
®F¦ õ§Î�×öÈ'Å ²³»x¯µ¨�¡±¡öõ'ªµ¡£¢F´¸¦³­�¢Y­fÀmª�¤F¡Æ·£²ÿ»f´µ´�­xÀq®F¦©«'¦©®F¡¼²©¦³¢FÃ2´6¾¬»f´¬¦³¢�ª�¯¸­�®A½F·£¡v®YÉ�Ó
à�ÈT -¦³ÉA´µ­�¢[»x¢A®#ÑîÈm÷|´µ¤A¦³ÃN»ñ¾¬»�) �B· /]È � ¤F¡vÓb®F¯µ­�¶A¶d¡v®[ªµ¤F¡&¯µ¡v²ÿ»fªµ¦©«'¦©ª|Ó`·v­�¢F®F¦ ¹
ª�¦©­�¢¹¸. ºM £ �o¨ � A ª"ª ��ª : Û{®¼À�­�¯6®F¦©«'¦³®A¡£´�»x¢F®�Ãx¡v¶AªÙÅ/ÊÌË¬»f¥§¶�­FÊ ´�¯¸¡£´¸½F²©ª8­�¢
ª�¤A¡� �­�¯¸®F¦ÿ»f¢ô¢'½A¥kÉd¡v¯£È � È � »ñ¾Ù»x¥k½F¯µ»�),´ · /6»x¢F®[÷|´¸¤F¦³ÃN»ñ¾¬»`¦³¢A®F¡£¶�¡£¢F®A¡£¢�ª�²ÒÓ
¶F¯¸­n«x¡£®iª�¤F¡F�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«'¦Òª|Óg­xÀCª�¤A¡£´µ¡�²³¦©¢FÃ2´�­xÀCÀ�¯µ¡£¡�®F¦Ò«'¦³®F¡v´£È

»



¼ »?½ \"X�¾¬¿0T�U[ÀBV.X�WÁT8À�Â�T8UÁÃ�ÀÁWRT]ÀRU[V.Ä�X[ÅJV6W�ÀR\0ÆÇÆ�U�X[V.Ä
ÎÙ­x¯µ¯µ­z¾¿¦©¢F¨YÀ�¯µ­�¥ø»x²©²tªµ¤F¡£´¸¡xÏm¾8¡&¶F¯µ­�¶�­�´¸¡�»Y¢F¡v¾"·£­�¢A´¸ª�¯¸½F·vªµ¦³­�¢ô­fÀ8Ã2¢F­fª�´

»x´¸´µ­'·£¦ÿ»Nª�¡£®§¾¿¦©ª�¤g²ÿ»xÉ�¡£²©²³¡£®�¨�¡v¢F¡£¯¸¦³·Æ¦©¥§¥�¡£¯¸´µ¦©­�¢F´6­xÀT¦©¢2ªµ¡£¯=«x»f²³´Ù¦©¢�ª�­/ªµ¤F¡4¶F²³»x¢F¡fÈ
÷|¢�´¸¶F¦³¯¸¦©ªñÏ:ªµ¤F¦³´¼·£­�¢F´=ª�¯¸½F·vªµ¦³­�¢�¦©´¼ÉF»x´µ¡v®ô½F¶d­x¢[ÑîÈdÐ¼¦³¯µ»x´�»ñ¾Ù»AÊ ´4»x²©¨�­�¯µ¦Òª�¤F¥�À�­�¯
®F¯µ»z¾¿¦©¢F¨�®F¦ÿ»f¨�¯�»x¥�´¬­xÀt®F¦Ò«�¦©®F¡-²³¦©¢FÃ2´�Õ}´¸¡£¡J) �BÈ /Á×ØÈ

ÔT¡vªzx Éd¡¿ª�¤A¡Æ¦³¥§»x¨�¡�­fÀT»/¨x¡£¢F¡v¯µ¦³·±¦³¥�¥�¡£¯µ´¸¦³­�¢&­fÀmª�¤F¡±¦³¢�ªµ¡£¯¸«f»x²_)�Ü0¥ñÛ`/w¦©¢�ª�­
ª�¤A¡k¶F²ÿ»f¢F¡xÈ¼÷|¢ô¶:»x¯¸ªµ¦³·v½F²ÿ»x¯vÏ�x�¤:»x´Æ¢F­Y¥k½F²Òª�¦©¶F²³¡�¶�­�¦³¢�ª�´Æ»x¶:»x¯=ªÆÀ�¯¸­�¥*»�þ:¢F¦©ªµ¡
¢2½F¥kÉ�¡£¯�­xÀ�ª�¯µ»x¢F´¸«x¡£¯¸´�»x²6®F­�½AÉF²³¡�¶�­�¦³¢�ª�´vÏq¢F­�¢F¡�­xÀ�¾¿¤F¦³·�¤#¦³´4ªµ¤F¡�¦³¥§»x¨�¡k­xÀÙÜ
­�¯4ÛxÈ6Âw½A¯¸ª�¤A¡£¯Ù¾8¡�¡£¢F¯¸¦³·�¤1x�Ï:»x´¬À�­�²©²³­z¾¿´-Õ�´µ¡£¡�Ât¦³¨�½F¯¸¡kÛ4À�­�¯�»f¢�¦³²³²©½F´¸ªµ¯�»fªµ¦³­�¢:×öÈ

Õ}¦ÿ×�Å�´µ¥§»x²³²U®F¦©´µÃ#»x¯¸­�½F¢F®�¡£»x·�¤�®F­x½FÉF²³¡§¶d­x¦³¢�ª�­fÀ;xø¦©´/·v½Aªk¦©¢�ª�­�À�­x½F¯
¯¸¡£¨�¦©­�¢F´¬É�Ó�x�È6Ôq»xÉ�¡£²R¡£»x·�¤i­xÀTª�¤F¡v´µ¡�¯µ¡v¨�¦³­x¢F´¬É�Ó�»k´¸¦³¨�¢mÏ�´µ½F·�¤`ª�¤F»fª
ªµ¤F¡¿´µ½F¥!­fÀdªµ¤F¡¬À�­�½F¯U´¸¦³¨�¢F´U¦©´U¢F­�¢�¹P¢F¡£¨�»fª�¦Ò«�¡xÈ � ¤F¡£¯¸¡¼»f¯µ¡¬À�­�½F¯Kª|Ó'¶�¡£´
­xÀ�¶:»Nªµª�¡v¯µ¢F´-­fÀ8´¸¦³¨�¢A´�»x¯µ­�½A¢F®[»Y®F­�½FÉA²³¡k¶�­�¦³¢�ª£Ïm·ñ»x²©²³¡v®�É:Ï¦ÊnÏ¦Ë/»x¢F®
�:È � ¤F¡öÓ#»x¯µ¡&´¸¤F­z¾¿¢.¦³¢#ÂE¦©¨�½F¯¸¡�Ý�È&÷PÀ�ª�¤F¡&ª�»f¢F¨�¡£¢�ª�´µ¶F»x·£¡�©0ÌÍx »fª
»�®F­�½AÉF²³¡�¶�­�¦³¢�ª¬Îî­xÀzxû¦³´4ªµ¤F¡�´µ¡vª £ Õg�¦¥?�F×F¨ � A ªCÕj�����RÕÏÎw×µ× A :Õ$���Ð�tÕÏÎ�×¸× A ®2Ïwª�¤F¡v¢b¾8¡�¥§»zÓ`¯¸¡£¶F¯¸¡£´¸¡£¢�ª�¶:»fª¸ª�¡£¯¸¢F´Æ­fÀKÀ�­�½F¯±´µ¦©¨�¢F´¼»fª
Î�É�Ó�­�¢F¡�­xÀCª�¤F¡-À�­�²©²³­z¾¿¦³¢A¨k´¸Ó'¥kÉ�­�²³´vó

É:Ï"É C Ï.ÊzÏ.Ê C Ï"Ê A Ï.Ê L Ï6ËNÏ.Ë C Ï.Ë A Ï.Ë L Ï.�wÈ
Å¼¢Y¦³¢F®A¡öõJÑK»fª¬»�´¸Ó'¥kÉ�­�²�¥§¡£»x¢F´�ª�¤:»fª8ª�¤F¡¼·£­�¯¸¯µ¡v´µ¶�­�¢F®F¦©¢F¨k¶:»fª=¹

ªµ¡£¯µ¢i¤:»x´�ªµ­�É�¡-ª�½F¯¸¢F¡£®i·£­x½F¢�ª�¡£¯@¹|·v²³­'·�Ã2¾¿¦©´µ¡�É�ÓYª�¤F¡�»x¢A¨�²³¡lÑ!Ò A È
Â:­�¯¬¡ØõA»x¥§¶A²³¡xÏ6Ê C ´¸ª�»x¢F®F´�À�­�¯¬ªµ¤F¡�¶:»fª¸ª�¡£¯¸¢ +

+−
−

È
Ð±¡£¢F·v¡vÀ�­�¯=ª�¤`¾Ù¡�´µ¤:»f²³²m½F´¸¡-ª�¤F¡v´µ¡�´¸Ó'¥kÉ�­�²³´vÈ

Õ�¦³¦ÿ×i��¶�¡£·v¦©ÀÁÓk»-þF¢F¦©ªµ¡¬¢2½F¥kÉ�¡£¯6­xÀ�®F¦�cd¡£¯¸¡£¢�ª6¶�­�¦³¢�ª�´[Î C ÏÍÎ A Ï:ÈvÈ£È£ÏvÎ6ÓU­x¢�ªµ¤F¡
¡v®F¨�¡£´�­xÀ	x*Õ}¦lÈ ¡xÈ�­�¢ôª�¤A¡&·£­�¢F¢A¡£·vªµ¡£®#·£­�¥�¶�­�¢F¡£¢�ªµ´-­xÀ	x¹� £ ®F­�½FÉA²³¡¶�­�¦³¢�ªµ´a®2Ï¬´¸½F·�¤	ª�¤:»NªÔxÕ� £ Î C ¥�Î A ¥Í³Í³`³`¥(Î6Óa®ô¦³´�´µ¦©¥§¶A²©Ó�·v­�¢F¢F¡v·vª�¡v®mÏ
ÉF½�ª&¢F­xª�¢F¡£·v¡£´µ´µ»x¯µ¦©²©Óî·£­�¢A¢F¡£·öª�¡£®RÈ�Öi¦³´/¨�¯µ¡£»fª�¡v¯/ªµ¤:»x¢�­�¯�¡`�2½:»x²�ª�­
ªµ¤F¡�¢'½A¥kÉd¡v¯¿­xÀE®A­�½FÉF²©¡�¶�­�¦©¢2ªµ´�­xÀ�x�È

Åú²ÿ»xÉ�¡£²©²³¡v®&¨�¡£¢F¡v¯µ¦©·ñ»x²©²©Ók¦©¥§¥�¡£¯¸´µ¡v®�¦©¢�ª�¡£¯=«f»x²:¦³¢�ª�¤F¡¿¶F²³»x¢F¡�¾¿¦³²©²:»x²Ò¾¬»ñÓ'´8É�¡
®F¡v¢F­xª�¡v®�É�Ó�x¬×�È

+
+ +

−

+ +
−

−

Ø|Ù$Ú�ÛkÜ�ÝßÞ
� ¤F¡±À�­�²³²©­z¾¿¦³¢F¨�»x²©¨�­�¯¸¦©ª�¤A¥!»x´¸´µ­'·£¦ÿ»Nª�¡£´�»�Ã'¢A­xªÙ®A¦ÿ»x¨�¯µ»x¥iÏ�¤F¡£¢A·£¡-»�Ã2¢F­xª8¦³¢

ª�¤A¡/ýn¹|´µ¶F»x·£¡fÏFª�­�»&²ÿ»xÉ�¡£²©²³¡£®�¨x¡£¢F¡v¯µ¦³·£»x²³²ÒÓg¦©¥§¥�¡£¯¸´µ¡v®�¦³¢�ª�¡v¯¸«f»x²¦x¬×�È



»?½ V6W�ÀR\0Æ�Æ�U�X[V.Ä à

»
+ +

−

− É
+

+
−

−

·
++

+

− ®
+

+ +
+

Ø;Ù$ÚGÛ¦Ü�ÝÐá�â °E»Nªµª�¡v¯µ¢F´±­xÀt´µ¦©¨�¢F´
Õ@Ûn×�Ç4¯µ»z¾ »�¶:»f¯�»x²©²³¡£²T·v­�¥�¶:»x¢F¦©­�¢`­xÀ�x¬×2È¬÷|¢�­xª�¤F¡v¯±¾8­�¯¸®F´£Ïd¯µ¡£¶A²ÿ»x·v¡ix¬×

É�Ó�ªµ¤F¡�Éd­�½A¢F®:»x¯=Óô­xÀ8»�´µ¥§»x²³²tÉ:»x¢F®[À�­�²³²©­z¾¿¦³¢F¨�x¬×�È�ßx­�¦³¢�ªµ¤F¡&ª|¾Ù­
´=ª�¯�»f¢F®F´/¾¿¦Òª�¤î»x¢î»x¯µ·§»fª�Éd­fª�¤#¡£¢F®î¶d­�¦©¢�ª�´�­xÀ�x¬×g»x¢F®.­x¯µ¦³¡v¢�ª�ªµ¤F¡
¯¸¡£´µ½A²©ª�¦©¢F¨ô¶F²³»x¢F¡�·£½A¯¸«�¡`·v²³­'·�Ã2¾¿¦©´µ¡fÏ8¦©¢�¯µ¡£¨�»x¯µ®+­xÀ¿ª�¤A¡i´¸¥g»f²³²�É:»x¢F®
Õ�´µ¡£¡/ÂE¦©¨�½F¯µ¡4ý�×öÈ

Ø|Ù$Ú�ÛkÜ�ÝÇã
Õ]Ý�×/Å¬ª&¡£»x·�¤+®F­�½FÉA²³¡Y¶�­�¦³¢�ª�­xÀ|x¬×�ÏU¶F²ÿ»f·£¡Y­z«�¡v¯=¹/»x¢A®�½F¢F®F¡v¯=¹|·v¯µ­�´¸´µ¦©¢F¨�´

»x·v·£­�¯¸®F¦³¢A¨�ªµ­§ª�¤A¡/´¸¦³¨�¢F´±­xÀtª�¤F¡�À�­�½F¯±¯µ¡v¨�¦³­�¢A´£Ïw»x´±´µ¤F­z¾¿¢�¦©¢�ÂE¦©¨�½F¯¸¡
pFÈ

� ¤F¡&·�¤F»x¯�»x·öª�¡v¯µ´�»AÏmÉRÏm·&»x¢F®[®ô´=ª�»x¢F®�À�­x¯OäÌ»fÉd­z«�¡fÊ©ÏGä É�¡vª|¾8¡£¡£¢RÊ©Ï
ä ·£­�¢�«x¡£¢�ª�¦©­�¢:»x²]Ê�»x¢F®�ä ®F­�½FÉF²©¡xÊÒÏ�¯µ¡v´µ¶�¡£·vªµ¦©«x¡£²©ÓxÈzäÌËÙ­�¢�«�¡£¢�ªµ¦³­�¢:»f²lÊ�·v¯µ­�´¸´=¹
¦©¢F¨�´q»x¶F¶�¡ñ»f¯T¦³¢4ª�¤A¡6«'¦©´µ½:»x²©¦³â£»fª�¦©­�¢Æ­xÀ�²³¦©¢FÃ2´m­xÀ�®F¦©«'¦©®F¡£´vÏN´¸¡£¡8Ð¼¦©¯�»x´µ»z¾Ù»
) �BÈ /]È

Õ}ý�×/Å¼®F®[»�À�½F²©²Tª|¾¿¦³´¸ª¼ª�­gªµ¤F¡�ÉF»x¢F®[»fª¼¡ñ»x·�¤ô´¸¶d¡v·£¦Òþ:¡£®ô¶�­�¦³¢�ª¼­xÀex¬×�Ï�¦³¢
»�¥g»x¢A¢F¡£¯¿ª�¤:»NªÆ¨�¦Ò«�¡v´Æ¯µ¦©´µ¡�ª�­�ª|¾Ù­Y¶�­�´¸¦©ª�¦Ò«�¡�·£¯¸­�´µ´¸¦³¢F¨�´kÕ}´¸¡£¡&ÂE¦©¨�½F¯¸¡
p2×ØÈ

� ¤F¡îÃ2¢F­xª�®F¦ÿ»x¨x¯�»x¥ »x¯µ¦©´µ¦³¢A¨+À�¯¸­�¥ x¬×�É�Ó�ª�¤A¡£´µ¡#ª�¤F¯¸¡£¡î´¸ª�¡v¶F´�¾¿¦©²³²4É�¡
®F¡v¢F­xª�¡v®�É�Ó�åôÕjx¬×n×öÏFªµ¤F¡�·£­�¯¸¯µ¡v´µ¶�­�¢F®F¦©¢F¨§Ã2¢F­fª¿É2Ó�æ+Õjx¬×N×öÈ

çJÝRèmÙ$é¦Ù]ê�Ù$ë�é Û â Å��j&*ìBí%îÔî������4¦©´�»`Ã2¢F­fª�¾¿¤A¦³·�¤#·ñ»x¢[É�¡�¯¸¡ñ»x²©¦³âv¡£®[»x´�»
Ã2¢F­xªÆ»x´µ´¸­�·v¦ÿ»fªµ¡£®`¾¿¦©ªµ¤b»�²ÿ»xÉ�¡£²©²³¡v®�¨�¡£¢F¡v¯µ¦©·ñ»x²©²©ÓY¦©¥§¥�¡£¯¸´µ¡v®�¦©¢2ªµ¡£¯=«x»f²¦x¬×�ÈÙ÷PÀK¦Òª
·ñ»f¢îÉ�¡§¯¸¡ñ»x²©¦³âv¡£®ô¾¿¦©ªµ¤F­�½Aª/»x¢�Ó[®F­�½AÉF²³¡�¶�­�¦³¢�ª�­xÀ8ª|Ó�¶�¡JÊnÏqª�¤A¡£¢î¾8¡�·ñ»x²©²U¦©ª�»
ï ð �%í!'jì{ñ[�j&*ìBí%î�î������]È



ò »?½ \"X�¾¬¿0T�U[ÀBV.X�WÁT8À�Â�T8UÁÃ�ÀÁWRT]ÀRU[V.Ä�X[ÅJV6W�ÀR\0ÆÇÆ�U�X[V.Ä

» É

· ®

�Áó

Ø|Ù$Ú�ÛkÜ�Ý�ô
õ^Ý.ö
÷kÜ�øzâ àî¡g­�ÉF´¸¡£¯=«�¡Yª�¤F»fª/ªµ¤F¡Y·v²ÿ»x´¸´µ¡£´/­xÀ�ª�¯µ»x·�Ã[Ã2¢F­xª�´k»x¢F®.´¸¶d¡v·£¦³»x²

ª�¯µ»x·�Ã-Ã2¢F­xªµ´K»x¯¸¡8·v²³­�´¸¡£®�½A¢F®F¡£¯t·£­�¢A¢F¡£·öª�¡£®�´µ½F¥iÈ � ¤F¡8·£­�¢A¢F¡£·öª�¡£®�´µ½F¥�­�¶�¡£¯µ»N¹
ª�¦©­�¢�·£­�¯¸¯µ¡v´µ¶�­�¢F®F´�ª�­�ª�¤F¡±¨�²³½A¦³¢F¨�­xÀdª|¾Ù­/²ÿ»xÉ�¡£²©²³¡£®�¦©¥§¥�¡£¯¸´µ¡£®�¦©¢2ªµ¡£¯=«x»f²³´�»x²³­x¢F¨
¡£¢A®�¶d­�¦©¢�ª�´£È � ¤F¦³´k¦©´�¢F­fªkª�¯¸½F¡gÀ�­�¯/Ã'¢A­xª�´k­fÀ�À�¯µ¡£¡g®F¦©«'¦³®A¡£´`¶6ª�¤A¡Y·£­�¢A¢F¡£·öª�¡£®
´µ½A¥�­xÀRª�¤F¡ÆÀ�¯¸¡£¡¼®F¦©«'¦³®A¡ÆÃ2¢F­xª�Þ A Õ}¦©¢Ô
¿­�²©À�´¸¡£¢mÊ ´Ù¢2½F¥�Éd¡v¯µ¦³¢A¨1)úùRû6/ÿ×6¾¿¦©ªµ¤Y¦©ªµ´µ¡v²©À
¦³´�¢A­xª±»�À�¯¸¡£¡�®F¦Ò«�¦©®F¡4Ã2¢F­xª£È

´ �1ü é¢ý}ä�ê � ætëÿþYç � ëký � æ����Cí��Uê � ð
ÔT¡vª ¡ Éd¡§»x¢�­�¯¸¦³¡v¢2ªµ¡£®�²©¦³¢FÃ�¾¿¦©ª�¤Çf%·v­�¥§¶�­�¢F¡v¢�ª�´�¦©¢ÐKGL : ¸��	�nÈ � ¤F¡

´µ²©¦³·v¡4¢2½F¥kÉ�¡£¯�

�£Õ ¡ ×Ù­fÀ ¡ ¦©´¬ª�¤F¡-¥§»Nõ�¦³¥§»x²dÖU½F²³¡v¯�·�¤:»x¯�»f·vª�¡v¯µ¦©´¸ª�¦©·�»x¥§­x¢F¨�»x²³²
´µ¥�­'­xª�¤mÏ:­x¯µ¦³¡v¢�ª�¡£®�´µ½F¯=À}»x·£¡v´Æ¦©¢��	�¼¾¿¤F¦³·�¤ô»f¯µ¡�Éd­x½F¢F®F¡v®�É�Ó ¡ »f¢F®b¤:»ñ«x¡k¢F­
·£²©­�´µ¡v®	·£­x¥§¶�­�¢F¡v¢2ªµ´£È � ¤F¡�´µ½A¯¸À}»x·v¡£´Y¦©¢%·£­x¢F´µ¦©®F¡£¯µ»fª�¦©­�¢%¢F¡v¡£®�¢F­fªYÉ�¡b·£­x¢�¹
¢F¡v·vª�¡v®mÈ�÷PÀGæ ¦³´¿»&Ã2¢F­xª¿ª�¤F¡v¢�¦Òª�´������B�!��� ï ¦³´�®F¡öþ:¢F¡v®�»x´

��� Õ¢æ[× : Û
Ý Õ@Û;��
��vÕ¢æ[×¸×!³

� ¤F¡lí!ñdì ï ð �������!�!&;Ë��öÕ ¡ ×T­xÀF»¿²³¦©¢FÃ ¡ ¦©´mª�¤F¡�¥�¦³¢F¦©¥g»x²N¢2½F¥kÉ�¡£¯q­xÀ�ª�¯�»f¢F´¸«x¡£¯µ´µ»x²
®F­�½AÉF²³¡4¶�­�¦©¢2ªµ´�­xÀkf[¨�¡£¢F¡v¯µ¦©·ñ»x²©²©Ó�¦³¥�¥§¡v¯µ´¸¡£®�®F¦©´µÃ2´¿¦³¢��	�¿¾¿¦©ªµ¤`Éd­�½A¢F®:»x¯=Ó ¡ È
àî¡�¾¿¦©²³²q»x²©´µ­�Éd¡/·£­�¢F·v¡£¯¸¢F¡£®�¾¿¦Òª�¤`ª�¤F¡� ���&"!{'jì{�#�B�0î������¢�j'$�$�Ô�������!�!&�§tÕ ¡ ×ØÏ
¾¿¤F¦©·�¤b¦³´�ªµ¤F¡�¥§¦©¢F¦³¥§»x²R¢2½F¥�Éd¡v¯±­fÀK·£¯¸­�´µ´¸¦³¢F¨§·�¤:»x¢F¨x¡£´±¢F¡£¡v®F¡£®bªµ­�ªµ¯�»x¢A´¸À�­�¯¸¥
¡ ¦©¢2ªµ­&ª�¤F¡-ª�¯¸¦©«'¦ÿ»f²R²³¦©¢FÃ§¾¿¦Òª�¤1f[·£­�¥�¶�­�¢F¡£¢�ªµ´£È8Ð¼¡£¯¸¡�»�·v¯µ­�´¸´µ¦³¢A¨§·�¤:»f¢F¨�¡�¦³´±»
´¸ªµ¯�»x¢A®�¶:»f´µ´�»f¨�¡�­�¶d¡v¯�»fªµ¦³­�¢`»f²³­�¢F¨�»f¢i¡v¥kÉ�¡£®F®F¡v®b®F¦©´µÃ[Õ�´µ¡v¡/Ât¦³¨�½F¯¸¡�ÞkÀ�­�¯¿»x¢
¦³²©²³½F´=ª�¯µ»fª�¦©­�¢w×öÈ � ¤F¡k¢F­xªµ¦³­�¢b­xÀU½F¢FÃ2¢F­fªµª�¦©¢F¨Y¢2½F¥kÉ�¡£¯¸´-»x¶F¶�¡ñ»f¯µ´4¦©¢�»x¢ô»f¯¸ª�¦©·£²©¡
­xÀEÐ/ÈFàî¡£¢F®�ªkÕ*) · ù"/ÿ×öÏF¾¿¤F¡v¯µ¡�¤F¡�·ñ»x²©²³´¬¦Òª&%' �!�!& ï í%#B���!'�!(�B�$� ï") ì�#Bñ È� ¤F¡�À�­�²©²³­z¾¿¦³¢F¨/ª|¾Ù­�¦³¢F¡a�2½:»x²³¦Òª�¦©¡£´¬¯¸¡£²ÿ»Nª�¡Æªµ¤F¡�¢'½A¥kÉd¡v¯µ´±®F¡vþF¢F¡£®b»xÉd­z«x¡xó

§tÕ ¡ ×+* Ë,�vÕ ¡ ×-* Û
Ý Õ@Û|�.
��vÕ ¡ ×¸×!³ Õ@Ûn×



¼%½ ÄaÂ�T$\0/1ÀÁUÁY.1�X�WRY[T8ÀÁUoUÁZ�¾¬¿0/=W[Ä 2

3 ó

Ø;Ù$ÚGÛ¦Ü�Ý54�â Å�·£¯µ­x´µ´µ¦©¢F¨�·�¤:»x¢F¨�¡�»x²©­�¢F¨�»�®F¦³´¸Ã
� ¤F¡öÓî·£»x¢.É�¡�´µ¤F­z¾¿¢�É�Ó#¶F½F¯¸¡£²ÒÓô¨�¡£­x¥§¡öª�¯µ¦©·ñ»x²6»f¯µ¨�½F¥�¡£¢�ªµ´£ÏC´µ¡£¡ � »z¾Ù»x¥k½A¯�»
)µ´"ù"/]È

 -­�¯µ®A¦ÿ»x¢�½F¢FÃ2¢F­xª¸ª�¦©¢F¨k¢2½F¥kÉ�¡£¯¸´�»x¢F®ÔpN¹|®F¦©¥§¡v¢F´µ¦©­�¢:»x²F¦©¢�«x»f¯µ¦ÿ»f¢2ªµ´8­fÀTª�¯�»f·�Ã
Ã2¢F­xªµ´Æ»x¯¸¡/¡£»x´¸Ó�ªµ­§®A¡vª�¡v¯µ¥�¦³¢F¡fÈ�ÔT¡vª�æ É�¡�»&ª�¯µ»x·�Ã�Ã2¢F­xªÆ»x´µ´¸­�·v¦ÿ»fªµ¡£®i¾¿¦©ª�¤�»
²ÿ»fÉd¡v²³²³¡v®�¨�¡£¢A¡£¯µ¦©·ñ»x²©²©Ó�¦©¥§¥�¡£¯¸´µ¡v®�¦©¢2ªµ¡£¯=«x»f²¦x¬×�È�Â:½F¯¸ªµ¤F¡£¯±²³¡öª76/Ï8�§ÏÁx�»x¢A®oå
É�¡kª�¤F¡�¢2½F¥kÉ�¡£¯¸´�­fÀÙ®F­x½FÉF²³¡&¶�­�¦©¢2ªµ´-­xÀzx¬×�¾¿¦Òª�¤[¶:»fª¸ª�¡£¯¸¢F´�­xÀ8´µ¦³¨x¢F´-­xÀ�ª|Ó�¶�¡
É:Ï.ÊzÏ.Ë4»x¢F®H�:ÏF¯µ¡v´µ¶�¡£·vªµ¦©«x¡£²©ÓxÈ

9	: Ý.ë_Ü�ÝRö Û�Õ*)úù"/ÿ× â<; #"��í!ñdì ï ð ���$���!�!&�ì{�=!P�$#"�>�����B�!��� ï �@?Fæ �"AB�6ì{ñ
x²hüÝ{å�C.DE?F� ' ïG) �!&±�IHF�g#"�!�ß�g#"�� ���&J!{'jì{�K�B�0î������¢�j'$�$�����$���!�!&�ì{�=!��g#"�
��&J!{'$�Rì{&MLN�B�!��� ï �@?;æ �"AB�0ì{ñ.x h%Ý¯åOH � �>�(C

P ë�Ü�ë�QRQ=÷kÜTS Û âVU ���$#��$#"��í!ñdì ï ð ���$���!�!&|ì{�=!��$#"�W�����B�!��� ï ì{&%�|ìT!T!{'$�¢'YX{��B�=!B�!&
í%���"���%í!� �"! ï �$� �@?��j&*ìBí%îlî������ ï C+ZÇ��&±�%�[X{�!&\H_�g#"�] ���&"!{'jì{�^�B�0î������j�¢'$�$�
���$���!�!&l' ï ìT!T!{'$�¢'YX{�]�B�=!B�!&�í%���"���%í!� �"! ï ���w�@? ï ð �%í!'jì{ñ��¢&*ìBí%î�î������ ï C

õ^Ý.ö
÷kÜ�øzâ¬� ¤F¡&·v­�¢F¢F¡v·vªµ¡£®#´µ½F¥ ­xÀ8»YÃ'¢A­xª-¾¿¦©ªµ¤ô¦©ª�´Æ¥§¦©¯µ¯µ­x¯¼¦©¥g»x¨x¡k»x² ¹
¾Ù»zÓ'´¼Éd­�½A¢F®F´4»f¢�¡v¥kÉd¡v®F®F¡v®�®F¦³´¸Ã�¦³¢_� � Ï:ª�¤2½F´¿ª�¤F¡/·£²³»x´µ¶i¢2½F¥kÉ�¡£¯¼»x¢F®�ªµ¤F¡
pf¹P¨�¡£¢2½F´�»x¯¸¡&¢F­xª�»x®A®F¦©ªµ¦©«�¡�½F¢F®F¡v¯-·£­�¢F¢A¡£·vªµ¡£®î´µ½F¥ ­fÀ8Ã2¢F­fª�´�¦³¢ô¨�¡v¢F¡£¯µ»x²lÈ�÷Pª
¦³´�´¸ª�¦©²³²Ù»[·v­�¢�3¸¡v·vª�½A¯µ¡�ª�¤:»Nª&ª�¤F¡� -­�¯µ®F¦³»x¢�½F¢AÃ'¢A­xªµªµ¦³¢F¨[¢2½F¥kÉ�¡£¯&¦©´�»x®F®F¦Òª�¦©«x¡
½F¢F®A¡£¯¿·£­�¢A¢F¡£·öª�¡£®�´µ½F¥ ­fÀEÃ2¢F­xªµ´/Õ}´µ¡v¡kÑ#ÈwÎÙ­�¦³²©¡ñ»x½`»f¢F®�ËÆÈFàî¡£É�¡£¯i) �.� /ÿ×öÈ

`�ÜÁë�ë_è�ë_è 9	: ÝRë_Ü�Ý.ö Þ"â à.¡�þ:¯¸´¸ª�´µ¤F­z¾	ªµ¤:»fªUªµ¤F¡;pf¹|¨�¡v¢2½F´6­xÀ[æø®F­'¡£´
¢F­xªt¡öõ�·v¡£¡£®¹x�h§Ý{å�ÈC÷PÀ"x : å : ÜAÏNª�¤F¡v¢^æ ¦³´C·£²©¡ñ»x¯¸²©Ó-´¸²³¦³·v¡xÏf¦lÈ ¡xÈ_æ Éd­�½A¢F®F´
»�®F¦³´¸Ã&¦³¢��	�nÈK÷|¢F®A¡£¡£®RÏ�ª�¤A¡±ÉF»x¢F®§À�­x²³²³­z¾¿¦©¢F¨Fx¬×Æ¶F¯¸­z«�¦©®F¡£´Ù»x¢�¦³¥�¥§¡v¯µ´µ¡v®�®F¦³´¸Ã
¦³¢PK L ¾¿¦Òª�¤bÉ�­�½F¢A®:»x¯¸ÓHæ�È�Å¬ªÆ¡ñ»x·�¤�®A­�½FÉF²©¡/¶�­�¦³¢�ª±­xÀKª|Ó'¶�¡�ÊÆ¾8¡k¥§»zÓY¶F½F´µ¤
»/¶F»x¯¸ª8­xÀmªµ¤F¡ÆÉ:»f¢F®Y¦³¢�ªµ­ba� � ª�­�¨x¡vª�»f¢g¡£¥�Éd¡v®F®F¡£®g®F¦³´¸Ã�È6Î8½AªÙªµ¤F¡£¢mÏ�»fªÙ¡ñ»x·�¤
®F­�½AÉF²³¡�¶�­�¦³¢�ª¿­xÀCª|Ó'¶d¡iËNÏ:¾8¡�»f®F®�­x¢F¡�¤:»x¢F®F²©¡-ª�­�ª�¤F¡�É:»x¢F®RÏw»x´±ÂE¦³¨�½A¯µ¡�n:Õ}·ñ×
´µ½A¨�¨�¡£´=ª�´vÈÐ��¦©¥§¦©²ÿ»x¯¸²©Ó�ÏT¾8¡`»x®F®�ª|¾8­[¤:»x¢F®F²©¡£´kªµ­�ª�¤F¡YÉF»x¢F®�»fª&¡£»x·�¤+®F­�½FÉF²©¡
¶�­�¦³¢�ª±­xÀKª|Ó'¶�¡��:Ïd´¸¡£¡�ÂE¦³¨�½A¯µ¡�n:Õ}®:×öÈ � ¤F¦³´±·£¯¸¡ñ»fªµ¡£´-»f¢b¡£¥�Éd¡v®F®F¡£®b´µ½F¯=À}»x·£¡/¦³¢� � ­fÀw¨�¡£¢2½F´�xÔhgÝ{å ¾¿¦©ªµ¤kÉd­x½F¢F®:»x¯=Óiæ�ÈE÷PÀ=� : ÜAÏxªµ¤F¡£¢�¦©ªt¦³´K»f¢�¡£¥�Éd¡v®F®F¡£®
´µ½A¯¸À}»x·v¡�¦©¢HK�L£È

àî¡�¯µ¡£¥§»x¯¸Ã�ª�¤F»fª�ª�¤F¡�´µ¶�­xªµ´�¾¿¤A¡£¯µ¡�¾8¡§»f®F®î¤F»x¢F®F²©¡£´-ª�­�ª�¤A¡�ÉF»x¢F®#·ñ»x¢
É�¡k¦³¢�ª�¡v¯µ¶F¯¸¡vªµ¡£®#»x´4·v²ÿ»x´¸¶ô´µ¦³¢A¨�½F²ÿ»f¯µ¦©ªµ¦³¡v´±­fÀ�ªµ¤F¡k¦©¥§¥�¡£¯¸´µ¡£®bÉ:»x¢F®mÈ � ¤F¡v¯µ¡öÀ�­�¯µ¡
ª�¤A¡Æ·£²³»x´µ¶g¢'½A¥kÉd¡v¯Ù­xÀkæ ®A­�¡v´Ù¢F­xªÙ¡öõ�·£¡v¡£®�xÐh#Ý{åbÏ'¡£¦Òª�¤F¡v¯£È6º¼¡Øõ'ªñÏ�¾8¡4´¸¤F­z¾
ª�¤F»fª-ª�¤F¡�½F¢AÃ'¢A­xªµªµ¦³¢F¨`¢2½F¥kÉ�¡£¯�­xÀzæ ®A­�¡v´�¢A­xª�¡öõ�·£¡v¡£® xÿhúÝ{åbÏT¶F¯¸­n«'¦©®F¡£®� ¦³´/â£¡v¯µ­FÈ[÷PÀ�x : å : ÜAÏKªµ¤F¡£¢�æ ¦³´�ª�¤F¡Y½A¢FÃ2¢F­xª�´µ¦©¢F·£¡g¦©ªkÉ�­�½F¢A®F´�»x¢
¡£¥�Éd¡v®F®F¡£®ô®A¦³´µÃ`¦©¢�K L È
Q-¢�»§Ã2¢F­xª-®A¦ÿ»x¨�¯µ»x¥ ²©¡v«�¡v²lÏ�®F­�½FÉA²³¡�¶�­�¦©¢2ªµ´¼­fÀUª|Ó�¶�¡



c »?½ \"X�¾¬¿0T�U[ÀBV.X�WÁT8À�Â�T8UÁÃ�ÀÁWRT]ÀRU[V.Ä�X[ÅJV6W�ÀR\0ÆÇÆ�U�X[V.Ä

· ®

Ø|Ù$Ú�ÛkÜ�Ýed
Ë�®F¦�cd¡£¯±À�¯µ­�¥ ®F­�½AÉF²³¡/¶d­�¦©¢�ª�´Æ­fÀUª|Ó�¶�¡^É`­�¢F²ÒÓ�É�Ó�­�¢F¡k·v¯µ­�´¸´µ¦©¢F¨Y·�¤:»x¢A¨�¡xÏm´¸¡£¡
ÂE¦©¨�½F¯µ¡ipFÈO��¦³¥�¦³²³»x¯µ²ÒÓ�Ï:®F­�½AÉF²³¡k¶�­�¦©¢2ªµ´4­xÀ6ª|Ó'¶d¡��`®F¦dcR¡v¯ÆÀ�¯µ­�¥ø®F­�½AÉF²³¡k¶�­�¦©¢2ªµ´
­xÀ�ª|Ó'¶d¡�ÉkÉ�Ó&ª|¾Ù­/·£¯µ­x´µ´µ¦©¢F¨�·�¤:»x¢F¨�¡v´£È6Ð±¡£¢F·v¡¼¾8¡¼·v­�¢F·£²©½F®F¡|§tÕ¢æ[×+f x�h�Ý{å�È

àî¡§´=ª�¦©²³²E¤F»z«x¡§ªµ­i¶A¯µ­z«�¡�ª�¤:»fª�x2h Ý¯å ¦©´�»i²©­n¾8¡£¯�É�­�½F¢F®[À�­�¯4ªµ¤F¡�À�­x½F¯
¢2½F¥kÉ�¡£¯¸´¼¦©¢H�2½F¡v´¸ª�¦©­�¢mÈ¬÷PÀE¾Ù¡�¶F¯µ­z«x¡ � � Õ¢æ[×�* x h	Ý{åbÏFªµ¤F¡£¢b¾8¡/»x¯µ¡�®F­�¢F¡fÏ
ª�¤F»x¢FÃ2´Uª�­§Õ=Ûn×ØÈUÂ:­�¯Eªµ¤F¦³´U¶F½A¯µ¶�­�´µ¡�¾8¡¼¢F¡v¡£®�ª�¤F¡¿´¸²³¦³·v¡ö¹|ÎÙ¡£¢F¢A¡`�2½F¦³¢�¦³¢A¡`�2½:»x²©¦©ª|Ó�È
ÔT¡vª�åhg�É�¡gªµ¤F¡�®F¦ÿ»f¨�¯�»x¥ ­xÀ¼»x¢+­�¯¸¦³¡v¢2ªµ¡£®�²©¦³¢FÃ ¡ È � ¤F¡Y¾¿¯¸¦©ªµ¤F¡ji&ÕjåhgF×/¦©´
ª�¤A¡k¢2½F¥kÉ�¡£¯4­xÀ6¶�­�´¸¦©ª�¦Ò«�¡k¥�¦³¢2½F´±ª�¤F¡�¢'½A¥kÉd¡v¯4­xÀ6¢F¡v¨�»fªµ¦©«�¡�·£¯µ­x´µ´µ¦©¢F¨�´-­xÀUªµ¤F¡
®F¦³»x¨�¯�»f¥Nåhg�È ��¥�­�­fª�¤F¦©¢F¨låhg&»fª6»f²³²A·v¯µ­�´¸´µ¦©¢F¨�´U¶F¯¸­�®F½A·£¡£´�»4½F¢A¦³­�¢�­xÀ���¡v¦©À�¡£¯=ª
·£¦©¯µ·v²³¡£´vÈ6ÔT¡vª
}2Õ¢åhgF×ÙÉ�¡-ª�¤F¡v¦³¯�¢2½F¥kÉ�¡£¯vÈ

k Q=ÙYl[ÝnmMo�Ý.éké¦Ý�p�Û¦Ù$érq%ékÝ�p_Û¦÷
Q=Ù]êsSzâ 

�vÕ ¡ ×-f }'ÕjåhgF×���ikÕ¢åhg�×BC
� ¤F¡�´¸²³¦©·£¡ö¹|ÎÙ¡£¢A¢F¡`�2½F¦©¢k¦³¢F¡a�2½:»x²³¦Òª|Ó�¾¬»x´tþ:¯µ´=ªU¡£´=ª�»xÉF²©¦³´¸¤F¡£®kÀ�­�¯t·£²©­�´µ¡v®kÉF¯�»f¦³®

®F¦³»x¨�¯�»f¥§´�É�Ó+ÔT¡£¡�
¿½F®F­�²©¶F¤ )�ùRù"/¢¶8ªµ¤F¡�¶F¯µ­'­xÀ¿­xÀ¿ªµ¤F¡�¨�¡£¢A¡£¯�»f²¬·ñ»x´¸¡�·ñ»x¢�É�¡
À�­�½F¢A®ô¦³¢o
¿½F®F­x²³¶F¤�)�ùst6/]È-÷|¢[»g¯¸¡£·£¡v¢�ª�¶:»x¶�¡£¯�Õ*),+ È /Á×ØÏTßAÈ�
¼»x´¸¥k½F´¸´µ¡£¢[®F¡öª�¡v¯=¹
¥�¦³¢F¡v´¿ªµ¤F¡OpN¹|¨�¡v¢F¡£¯µ»§­xÀU¶�­�´¸¦©ª�¦Ò«�¡�Ã2¢F­xª�´¼É�Ó�½A´µ¦³¢A¨§ª�¤A¡/ª�¤A¡£­�¯=Ó�­fÀ � ¤F­z«x»f¢F­z«
¤F­�¥�­�²©­�¨xÓ�­xÀÙÃ2¢F­fª�´£È§Ð¼¦©´-¾Ù­�¯¸Ãô¶F¯µ­z«'¦³®A¡£´-ª�¤F¡&À�­�½A¢F®:»fªµ¦³­�¢ôÀ�­�¯�»`·£­�¥�ÉF¦³¢:»n¹
ª�­x¯µ¦ÿ»f²8¶F¯¸­�­fÀ¼­fÀ¼ªµ¤F¡�´µ²©¦³·£¡Ø¹@ÎÙ¡v¢F¢F¡a�'½A¦³¢+¦³¢F¡a�2½:»x²³¦Òª|Ó�ÏU´¸¡£¡Ç)úù È /lÈ Q4¯µ¦³¨x¦³¢:»x²©²©ÓxÏK»
äùýN¹|®F¦©¥§¡v¢F´µ¦©­�¢:»x²]Êd«x¡£¯µ´¸¦³­�¢�­fÀ¬ª�¤F¡§¦³¢F¡a�2½:»x²³¦Òª|Ó�Õ}·v­�¢F·v¡£¯µ¢A¦³¢F¨��'¡£¦©À�¡v¯¸ª/´µ½F¯=À}»x·£¡v´�×
¾Ù»x´¿¶F¯µ­z«�¡v®bÉ�ÓiÇkÈ:ÎÙ¡v¢F¢F¡a�'½A¦³¢Ð)µ-0/lÈ

º±­n¾ ²³¡öª�½F´�·£­x¥§¶F½�ª�¡ui&ÕjåôÕ¢x¬×z×µ×¬»x¢F®H}2Õ¢å�Õ¢x¬×n×¸×8À�­�¯Ùª�¤A¡�Ã2¢F­fª¿®F¦ÿ»x¨x¯�»x¥
­xÀCª�¤F¡�²³»xÉd¡v²³²©¡£®Y¨�¡v¢F¡£¯¸¦³·£»x²³²ÒÓg¦©¥§¥�¡£¯¸´µ¡£®`¦©¢2ªµ¡£¯=«x»f²�x¬×�È

Õ@Ûn×	ikÕ¢åôÕjx¬×n×µ× : Ý¯xÐh�p�å hîÝ¯Ö'Ï'¾¿¤F¡v¯µ¡lÖ�¦³´�ª�¤F¡Æ¢'½A¥kÉd¡v¯Ù­xÀq´¸¶d¡v·£¦Òþ:¡£®
¶�­�¦³¢�ªµ´�­�¢Px¬×�È

Õ]Ý�×�Ö6»x·�¤i®F­�½FÉA²³¡4¶�­�¦³¢�ª¿»f¢F®`¡ñ»x·�¤i´µ¶�¡£·v¦©þ:¡v®�¶�­�¦³¢�ª�­fÀ�x¬×�¨�¦Ò«�¡£´�¯¸¦³´¸¡4ª�­
»�´µ¥§»x²³²k��¡v¦©À�¡v¯¸ª¼·£¦³¯¸·£²©¡xÏ:´µ¡v¡&ÂE¦©¨�½F¯µ¡it�È±Ñi­�¯µ¡v­n«x¡£¯vÏR¡ñ»f·�¤�·£­�¢A¢F¡£·öª�¡£®
·v­�¥§¶�­�¢F¡v¢�ªK­xÀ.x¬×.� £ Î C ¥�Î A ¥Í³Í³`³`¥(Î6Ó!®¿¨�¦Ò«�¡£´t­�¢F¡¬��¡£¦ÒÀ�¡£¯¸ªt·£¦©¯µ·v²³¡xÈ � ¤F¡
¢2½F¥kÉ�¡£¯C­xÀ:·v­�¢F¢F¡v·vªµ¡£®&·£­x¥§¶�­�¢F¡v¢2ªµ´t­fÀ"x¬×"� £ Î C ¥�Î A ¥Í³`³Í³`¥(Î0Óa®�É�¡£¦©¢F¨
Û	h�Ö
�áÕ�6ßhr� h�x hßå�×ØÏA¾8¡/·v­�¢F·£²©½F®F¡
}2Õ¢å�Õ¢x¬×N×µ× : 6^hh��h^x�h^å�h�Ö0hYÛ=h�ÖÁ�gÕ�6�hG�Ôh�xJh^å�× : Ý¯Ö0h�ÛxÈ

� ¤2½F´�ª�¤F¡�´¸²³¦³·v¡ö¹|ÎÙ¡£¢F¢A¡`�2½F¦³¢#¦³¢A¡`�2½:»x²©¦©ª|ÓiÓ�¦©¡£²©®F´u

�£Õjæ[×	f Û��	Ý{x¤�ßp�å
»x¢F® � � Õjæ[× : CA Õ=Û���

�£Õjæ[×µ×-* x h Ý{åbÈ v



à ½ V0wx/jw[X�¾¬Å�ÂMy{zmX[ÂMy�U�X�¾zT8À�Â |

Ø|Ù$Ú�ÛkÜ�Ý�}
õ^Ý.ö
÷kÜ�ø�~=â
Õ}¦ÿ×�÷PÀ:¾8¡Ù¯¸¡£¢F­�½A¢F·£¡Ùª|¾¿¦©´¸ªµ¦³¢F¨±ª�¤F¡�É:»x¢F®k»fªE´¸­�¥�¡Ù´µ¶�¡£·v¦©þ:¡v®k¶�­�¦³¢�ª�´vÏfªµ¤F¡£¢

ªµ¤F¡�´¸ª�»Nª�¡£¥�¡£¢�ªµ´±­fÀ � ¤F¡v­�¯µ¡v¥ Û�»x¯µ¡-¢F­�²©­�¢F¨�¡v¯¬ª�¯µ½A¡xÈ � ¤F¡�²ÿ»xÉ�¡£²©²³¡v®
¦©¥§¥�¡£¯¸´µ¡£®.¦³¢�ª�¡v¯¸«f»x²ÆÕ�¾¿¦©ªµ¤F­�½Aªk´µ¶�¡£·£¦Òþ:¡£®�¶�­�¦©¢2ªµ´�×/­fÀ±ÂE¦³¨�½A¯µ¡Ô~�¤:»x´
­�¢A¡�®A­�½FÉF²©¡-¶d­�¦©¢�ª¿­xÀtª|Ó'¶�¡OËÆ»x¢F®i¨�¦©«x¡£´�ª�¤F¡�½F¢AÃ'¢A­xªñÈ

Õ�¦³¦ÿ× � ¤F¡�´¸ª�»fª�¡v¥§¡v¢�ªE­xÀ � ¤F¡£­x¯µ¡£¥�Û8»xÉ�­�½Aªqª�¤F¡6½F¢AÃ'¢A­xªµªµ¦³¢F¨±¢2½F¥kÉ�¡£¯C·ñ»x¢
É�¡&¡öõ'ª�¡v¢F®F¡v®#À�­�¯¼ª�¯�»f·�Ã�Ã2¢F­xªµ´-¾¿¦©ª�¤�� : Û�È/Ð¼­z¾8¡v«�¡v¯£Ïq¦©ÀW��*!Ý'Ï
ªµ¤F¡£¢kªµ¤F¡Ù½F¢AÃ'¢A­xªµªµ¦³¢F¨4¢2½F¥�Éd¡v¯E¥§»zÓ�É�¡Ù¨�¯¸¡ñ»fªµ¡£¯Cª�¤:»x¢�xÔhgÝ{åbÈCÖ�È ¨FÈ
ªµ¤F¡ÆÃ2¢F­xªµ´�u �@� »f¢F®�ÛzÜ C �@� »f¯µ¡Æ´¸²³¦©·£¡¿ª�¯�»f·�Ã�Ã2¢F­fª�´�Õ�´µ¡£¡ÆÅÆ¶F¶�¡£¢F®A¦ÒõYÎ�×»x¢A®iªµ¤F¡£¦©¯�½F¢FÃ2¢F­xª¸ª�¦³¢A¨�¢2½F¥�Éd¡v¯µ´¼»x¯µ¡-·v¡£¯¸ª�»x¦³¢A²©ÓY¢A­xª¿â£¡v¯µ­FÈ

c

Ø|Ù$Ú�ÛkÜ�Ýe�

+ ���	� ê��#�������=���4ç�éY�qæCç�í ý � é
÷|¢.ªµ¤F¦³´�´µ¡v·vªµ¦³­�¢.¾8¡g¶A¯µ¡£´¸¡£¢�ª�»x¢.¦³¢F¡a�'½F»x²³¦Òª|Ó�À�­�¯�ª�¯�»f·�Ã#Ã2¢F­fª�´�¾¿¤F¦©·�¤�¦³¢'¹

«�­x²©«�¡v´Tª�¤F¡�Ð�Q�ÑbÂEÔ=� ¶d­x²©Ó'¢F­�¥�¦ÿ»x²]È � ¤F¡8Ð�Q�ÑbÂEÔ=��¶�­�²©Ó'¢F­�¥�¦ÿ»f²{ 
gmÕjÉ.¥±��×¬¨� )úÉR� C ¥%�(� C /K­xÀ8»x¢ô­�¯¸¦³¡v¢2ªµ¡£®[²³¦©¢FÃ ¡ ¦©´-»�Ôq»x½F¯µ¡v¢�ª�¶d­�²ÒÓ'¢F­�¥�¦ÿ»x²q¦³¢�ª|¾8­�«f»x¯µ¦ ¹
»xÉF²©¡£´kÉ4»x¢A®O�¿¾¿¤F¦³·�¤�¦³´q¢F­�¯¸¥g»f²³¦³âv¡£®4ªµ­¼­�¢A¡6À�­x¯mª�¤F¡6ª�¯¸¦©«'¦ÿ»x²fÃ2¢F­xªE»x¢F®�´�»fªµ¦³´¸þF¡£´
ª�¤A¡�À�­x²³²³­z¾¿¦©¢F¨k¯µ¡v²ÿ»fªµ¦³­�¢ôÕ}´µ¡v¡Ô) � +0/Á×Øó

Û
É   Õ¢É"¥%��×�� É=  ÕjÉ"¥%��× : ��  ÕjÉ.¥±��×!³ Õ]Ý�×

àî¯µ¦Òª�¦³¢A¨� 
gmÕjÉ.¥±��× :������ g�����0� � g�� É � Õ¢��×*É
� Ïw¾¿¦©ª�¤PÉ � � g��¸Õ¢��×ØÏ�É �x� g(�µÕj��×N�: ÜAÏ�»x´

».Ôq»x½A¯µ¡£¢�ªg¶d­�²ÒÓ'¢F­�¥�¦ÿ»x²8¦³¢%­x¢F¡i«f»x¯¸¦ÿ»xÉA²³¡�É:ÏÙ¾Ù¡b®F¡vþ:¢A¡b¦©ªµ´§¯µ»x¢F¨�¡i¦³¢�É�»x´



� »?½ \"X�¾¬¿0T�U[ÀBV.X�WÁT8À�Â�T8UÁÃ�ÀÁWRT]ÀRU[V.Ä�X[ÅJV6W�ÀR\0ÆÇÆ�U�X[V.Ä
)��2Õ ¡ ×!¥� gÕ ¡ × /]È[Ð/È_
�ÈUÑ�­�¯=ª�­�¢.¨�»ñ«�¡Y´¸­�¥§¡gÉd­�½A¢F®F´�À�­�¯N�2Õ ¡ ×�»x¢A®� YÕ ¡ ×�¦³¢
ª�¡v¯µ¥�´6­xÀdªµ¤F¡�¾¿¯µ¦Òª�¤F¡±»x¢F®�ª�¤A¡¼¢2½F¥kÉ�¡£¯6­xÀ���¡£¦ÒÀ�¡£¯=ª6·£¦³¯¸·£²©¡£´6­xÀR»�®F¦³»x¨�¯µ»x¥ ­xÀ ¡ È

9	: Ý.ë_Ü�ÝRö Ý.Õ]Ð�ÈR
�ÈdÑ�­�¯=ª�­�¢ ),´.-0/ÿ× â�¡ ��&iì{��L^!{'jìI�{&*ì(� åGg �@?Oì{�Ð��&E'Y�
�!�"� �"!Jñ '$�0î ¡

ikÕ¢åhg�×��úÕ(}2Õ¢åhgA×���Ûn×+f¢�2Õ ¡ ×-f¢ YÕ ¡ ×-f¢i&ÕjåhgA×�h Õ(}2Õ¢åhgA×���Ûn×!³
� ¤F¡�þ:¯¸´¸ª±¦³¢F¡a�2½:»x²³¦Òª|Óg¦©´¬ª�»x¦©²³­�¯@¹|¥§»x®F¡±À�­�¯¬ª�¯µ»x·�ÃYÃ2¢F­xªµ´£È
9	: Ý.ë_Ü�ÝRö ý#Õ?)�ùR/ÿ× â Ý � � Õjæ[×�f¢�2Õjæ[×£?Í��&iì{��L¹�¢&*ìBí%î^î������kæ5C
`�ÜÁë�ë_è�â ËÙ¤F­'­�´¸¡-»/ª�¯µ»x·�Ã�Ã'¢A­xª�®F¦³»x¨�¯�»f¥Õåû­xÀkæ�È � ¤F¡4¶A¯µ­'­xÀT­xÀ � ¤F¡v­f¹

¯µ¡v¥*Û-ª�¡v²³²©´¬½F´�ª�¤:»Nª � � Õ¢æ[× : CA Õ@Û¬� }2Õ¢å�×Áh5ikÕ¢å�×¸×öÏ'¾¿¤F¦³·�¤i¦³´¬¡ØõA»x·vªµ²©Ó�¤:»f²©À
ª�¤A¡�²©­z¾Ù¡v¯�Éd­�½A¢F®�¦©¢�Ñ�­�¯¸ªµ­�¢mÊ ´�ª�¤F¡v­�¯µ¡v¥�È v

� ¤F¡�´¸²³¦³·v¡ö¹|ÎÙ¡£¢F¢A¡`�2½F¦³¢ô¦©¢F¡`�2½:»f²³¦©ª|Ó�É�¡£¦³¢A¨`»x¢ô¡`�2½:»x²©¦©ª|ÓiÀ�­�¯4·v²³­�´¸¡£®��2½:»x´µ¦ ¹
¶�­�´µ¦Òª�¦©«x¡/ÉA¯�»x¦©®�®F¦ÿ»f¨�¯�»x¥�´/Õ}´¸¡£¡1)�ù.ù./ÿ×öÏ�¾Ù¡�­�ÉF´µ¡v¯¸«x¡kª�¤:»fª � ¤F¡£­x¯µ¡£¥*ý§¦©´¼ª�¯¸½F¡
É�­xª�¤�À�­�¯kªµ¯�»x·�ÃîÃ2¢F­xª�´�»x¢A®��2½:»f´µ¦³¶�­�´¸¦©ª�¦Ò«�¡YÃ2¢F­fª�´£È.÷|¢+À}»f·vªñÏUªµ¤F¡�·£²³»x´µ´¸¦©þ:·£»N¹
ª�¦©­�¢�­xÀk�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡-Ã2¢F­xª�´�½A¶iªµ­kª�¡£¢i·£¯¸­�´µ´¸¦³¢F¨x´�¦³¢�ÅÆ¶A¶d¡v¢F®F¦Òõ�Å ¦³´�É:»x´¸¡£®
½F¶�­�¢bªµ¤F¡k¦³¢A¡`�2½:»x²©¦©ª|Ói­xÀ � ¤F¡v­�¯µ¡v¥ ýbÈ � ¤A¦³´4¦©´4»g´=ª�¯µ­x¢F¨�¦³¢F®A¦³·ñ»Nª�¦³­x¢�­xÀUªµ¤F¡
�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«'¦Òª|ÓY­xÀtª�¯�»f·�ÃiÃ2¢F­fª�´£È�÷|¢iª�¤F¡/¢F¡öõ'ª¼·�¤:»x¶Aªµ¡£¯vÏd¾8¡�´µ¤F»x²³²T¶F¯¸­z«�¡/ªµ¤F¡
�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«'¦Òª|Óg­xÀCª�¯µ»x·�ÃYÃ2¢F­xªµ´£È



Ë¬Ð¼ÅÆ° � Öe
 Ý

¤ 543U?A>J¥/G8?A>|DF> �¼>PD�¦
Å­�2½:»x´¸¦³¶�­�´µ¦Òª�¦Ò«�¡-ÉF¯µ»x¦³®`¦³´¬»�¶A¯µ­'®F½F·vª±­xÀC·v­�¢�3¸½F¨�»Nª�¡£´¿­xÀE»&¶d­x´µ¦©ªµ¦©«x¡-´¸ª�»f¢�¹

®:»x¯¸®	¨�¡v¢F¡£¯µ»fª�­�¯�­xÀ-ªµ¤F¡bÉF¯µ»x¦³® ¨�¯µ­x½F¶mÈú÷PÀ�»î²³¦©¢FÃ�·ñ»f¢	Éd¡�¯µ¡£»x²³¦©â£¡£®%»x´§ªµ¤F¡
·£²©­�´µ½A¯µ¡`­xÀÆ»��2½:»f´µ¦³¶�­�´¸¦©ª�¦Ò«�¡�ÉF¯µ»x¦³®�ªµ¤F¡£¢�¾Ù¡`·ñ»f²³²¬¦Òª��'½F»x´µ¦©¶d­�´¸¦©ªµ¦©«�¡fÈ�àá¤F¡£¢
ÔT¡£¡¹
¿½F®F­�²©¶F¤î¦©¢�ª�¯µ­'®F½F·v¡£®��2½:»x´µ¦©¶d­x´µ¦©ªµ¦©«x¡�²©¦³¢FÃ2´�Õ�¦³¢ß)úùÁ´0/ÿ×öÏC¤F¡§´¸¤F­z¾Ù¡v®.ª�¤F»fª
ª�¤A¡vÓ�·£­�½A²³®gÉ�¡±¯µ¡ñ»f²³¦³âv¡£®g»x´�ªµ¯�»x¢A´¸«�¡v¯µ´¸¡lIE¹|²³¦©¢FÃ2´£Ï�¦lÈ ¡xÈU»f´8ª�¯µ»x¢F´=«�¡£¯¸´µ¡4¦©¢�ª�¡£¯¸´µ¡v·ö¹
ª�¦©­�¢F´�­xÀq·£­x¥§¶F²©¡öõ§¶F²³»x¢F¡Æ·v½F¯¸«x¡£´¬¾¿¦Òª�¤gªµ¤F¡4´¸ª�»x¢F®:»f¯µ®�´µ¶A¤F¡£¯¸¡�K�L|M I A È6Ð¼¡v¯µ¡
»k·£­x¥§¶F²©¡öõg¶F²ÿ»f¢F¡-·£½F¯=«�¡�¦³´¬»x¢�Ó�´µ¡öª7§ @"C Õ]Ü�×�M I A ÏA¾¿¤A¡£¯µ¡	§KÕj�0¥\i4×z¨�I;),�0¥\i|/
¦³´±»�¢F­�¢�¹P·£­�¢A´¸ª�»f¢2ª¼¶�­�²©Ó'¢F­�¥�¦ÿ»f²lÈ6ËÙ­�¢�«x¡£¯µ´¸¡£²ÒÓ�ÏR¡ö«�¡v¯¸Ó`ª�¯µ»x¢F´¸«x¡£¯¸´µ¡�IE¹P²³¦³¢AÃ�¦³´±»
�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡6²³¦³¢AÃ�ÏN»x´T¾Ù»x´E¯¸¡£·v¡£¢�ª�²ÒÓ�¶F¯µ­z«�¡v®kÉ�Ó�ÑîÈnÎÙ­�¦©²³¡ñ»f½/»f¢F®^�dÈ¯Q4¯µ¡ö«'Ãx­z«
Õ}¦©¢ß) � û6/Á×ØÈgÂ:­�¯�»�ª�¤A­�¯µ­�½A¨�¤î¦©¢�ª�¯µ­'®F½F·öª�¦©­�¢ô¦³¢�ª�­`ª�¤A¦³´-´µ½AÉB3¸¡£·öªñÏE¾8¡§¯¸¡vÀ�¡v¯�ªµ¤F¡
¯µ¡£»x®F¡v¯�ªµ­1
±½A®F­�²³¶A¤mÊ ´-ªµ¡öõ'ª�­�¢ôª�¤F¡�Ã2¢F­xª-ªµ¤F¡£­�¯=Óô­xÀ8·£­�¥�¶F²©¡öõô¶A²ÿ»x¢F¡�·£½F¯=«�¡£´
)�ù�¨B/]È�Å¼´/ªµ¤F¡g¢:»f¥§¡�´µ½F¨x¨�¡£´=ª�´£ÏKªµ¤F¡g¢A­xª�¦©­�¢î­fÀ;�'½F»x´µ¦©¶d­�´¸¦©ªµ¦©«'¦©ª|Óô¨x¡£¢F¡v¯�»x²©¦³â£¡v´
ª�¤A¡¬¢F­xªµ¦³­�¢k­fÀd¶�­�´¸¦©ª�¦Ò«'¦©ª|Ó§Õ}´¸¡£¡�)µ+.+6/A­�¯;)�ùst6/ÿ×öÈEÐ¼­z¾8¡v«�¡v¯£Ï2ª�¤F¦©´K¦³´t¢F­xª��2½F¦Òª�¡¬­xÉ�¹
«'¦³­�½A´£ÈK÷|¢�ª�¤F¡�À�­�²©²³­z¾¿¦³¢F¨AÏx¾Ù¡±¶F¯¸­�¶d­x´µ¡¼»�®F¡v´µ·v¯µ¦³¶�ª�¦³­x¢§­xÀ��2½:»x´µ¦©¶d­x´µ¦©ªµ¦©«x¡±Ã2¢F­fª�´
¾¿¤F¦©·�¤�¦©´�É:»x´µ¡v®�½A¶d­�¢P��¡v¦©À�¡£¯=ª¿®F¦ÿ»f¨�¯�»x¥�´¬¯µ»fª�¤F¡v¯�ª�¤:»x¢`ÉF¯µ»x¦³®`®F¦³»x¨�¯µ»x¥§´vÈ

Å¼¢2Ó�¶F²ÿ»x¢F»x¯kÃ2¢F­xª�®F¦³»x¨�¯µ»x¥ ¨x¦©«�¡v´&¯µ¦©´µ¡Yª�­[»ô´=Ó�´=ª�¡v¥ ­xÀ
��¡£¦ÒÀ�¡£¯¸ª�·v¦³¯¸·£²³¡v´
¾¿¦©ªµ¤/´¸¦³¨�¢A¡£®/»x¯µ·v´£Ïf¾¿¤A¡£¯µ¡�¡ñ»f·�¤&»x¯µ·6´=ª�»x¢F®A´CÀ�­�¯C»¿·£¯¸­�´µ´¸¦³¢F¨�3¸­�¦³¢F¦©¢F¨¬ª|¾8­l��¡v¦©À�¡£¯=ª
·£¦©¯µ·v²³¡£´vÏT»x´4´¸¤F­z¾¿¢î¦©¢ôÂE¦©¨�½F¯µ¡gÛ�È � ¤F¡&´µ¦©¨�¢ô­xÀ8»x¢[»x¯¸·�ª�¡v²³²³´¼½F´4¾¿¤F¡öª�¤F¡v¯�ªµ¤F¡
·£¯¸­�´µ´¸¦³¢F¨�¦©´�¶d­�´¸¦©ªµ¦©«�¡-­x¯±¢A¡£¨�»fªµ¦©«x¡xÈ

−

−

+ +

+
+

+
+

+
++

+
−+

Ø;Ù$ÚGÛ¦Ü�ÝßÞ"â Å�´=Ó�´=ª�¡v¥ ­xÀ��'¡£¦©À�¡v¯¸ª±·£¦©¯µ·v²³¡£´
çJÝRèmÙ$é¦Ù]ê�Ù$ë�é Ý â Å�Ã'¢A­xªE®A¦ÿ»x¨�¯µ»x¥ü¦©´-AB�0ì ï ' ð � ï '$�¢'YX{��¦ÒÀF¦Òª�´C´µ¡vªt­xÀ:·v¯µ­�´¸´µ¦©¢F¨�´·ñ»f¢kÉd¡Ù¶:»x¯¸ªµ¦©ªµ¦³­�¢F¡v®�¦©¢2ªµ­Æ´¸¦³¢F¨�²©¡Ù·v¯µ­�´¸´µ¦³¢A¨�´K»x¢A®&¶:»x¦³¯¸´E­xÀF·£¯µ­x´µ´µ¦©¢F¨�´vÏ�´µ½F·�¤&ª�¤F»fª

ª�¤A¡�À�­x²³²³­z¾¿¦©¢F¨�ª�¤A¯µ¡£¡�·v­�¢F®F¦Òª�¦³­x¢F´¿»x¯µ¡-´µ»fª�¦©´¸þ:¡v®mÈ
©



»«ª ¼%½�¬ Z[À�Ä!T­zmX�Ä!T8V6T8ÃÁT]Vny
Õ@Ûn×�Ö6»x·�¤�´µ¦³¢A¨�²³¡4·v¯µ­�´¸´µ¦©¢F¨§¦©´�¶d­x´µ¦©ªµ¦©«x¡xÈ
Õ]Ý�×�Ö6»x·�¤�¶:»x¦©¯t­fÀd·v¯µ­�´¸´µ¦©¢F¨�´K·v­�¢F´µ¦©´¸ªµ´K­xÀw­�¢F¡Ù¶d­�´¸¦©ªµ¦©«�¡Ù»x¢F®&­�¢A¡¬¢F¡£¨�»fª�¦Ò«�¡

·v¯µ­�´¸´µ¦³¢A¨l3¸­�¦©¢F¦³¢A¨�ª�¤F¡�´µ»x¥§¡-ª|¾8­Ô�'¡£¦©À�¡v¯¸ª¿·v¦³¯µ·v²³¡v´£È
Õ}ý�×/Å
¶:»x¦©¯±­fÀK·£¯¸­�´µ´¸¦³¢F¨x´Æ®F­'¡£´±¢F­xª¼´µ¡v¶:»x¯�»Nª�¡�­xª�¤F¡v¯¼¶F»x¦³¯¸´±­fÀU·£¯¸­�´µ´¸¦³¢F¨�´vÈ

Ñ�­x¯µ¡Ù¶A¯µ¡£·v¦³´¸¡£²©ÓxÏx¨�­x¦³¢F¨¿À�¯µ­�¥ ­x¢F¡Ù·v¯µ­�´¸´µ¦³¢A¨4­xÀw»±¶:»x¦³¯Tªµ­Æ¦©ªµ´t­x¶F¶d­x´µ¦©ªµ¡
·v­�½F¢�ª�¡v¯µ¶:»x¯=ª�»x²©­�¢F¨�»P��¡£¦ÒÀ�¡£¯=ªk·£¦©¯µ·v²³¡xÏt­�¢F¡Y·£»x¢F¢F­fªk¥�¡£¡vª�­�¢F²ÒÓ[­�¢F¡
·v¯µ­�´¸´µ¦³¢A¨§­xÀE»&¶:»x¦©¯£È

®7¯k÷kö±°�Q=Ý�~Bâ
Õ}¦ÿ×/°C­�´µ¦Òª�¦©«x¡�Ã'¢A­xª±®F¦ÿ»x¨x¯�»x¥�´�»x¯¸¡-­�É�«�¦©­�½F´¸²©Ó��2½:»x´¸¦³¶�­�´µ¦Òª�¦Ò«�¡xÈ
Õ�¦³¦ÿ× � ¯�»x·�ÃgÃ'¢A­xª¿®F¦ÿ»f¨�¯�»x¥�´¬»f¯µ¡l�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡xóK¢A¡£¨�»fªµ¦©«x¡�»x¯µ·v´¼»f¯µ¡4¦©¢F·£¦ ¹

®F¡v¢�ªK¾¿¦©ªµ¤k»Æ´¸¥g»x²©²B��¡£¦ÒÀ�¡£¯=ªE·v¦³¯µ·v²³¡�·£­�¯¸¯µ¡v´µ¶�­�¢F®F¦©¢F¨Æª�­Æ»Æ®F­�½AÉF²³¡�¶d­x¦³¢�ª
­xÀEª|Ó�¶�¡^É:Ï[Ê-­�¯�ËnÈ � ¤F¡öÓ�·£»x¢�É�¡�¶:»x¦©¯µ¡v®�¾¿¦©ªµ¤b¢F¡v¦³¨�¤2É�­�½F¯¸¦³¢F¨§¶d­�´@¹
¦Òª�¦©«x¡k·£¯¸­�´µ´¸¦³¢F¨x´�­fÀ�ªµ¤F¡&´�»f¥§¡&´¸¥g»x²©²G�'¡£¦©À�¡v¯¸ª�·v¦³¯µ·v²³¡`Õ�´µ¡v¡§Ât¦³¨�½F¯¸¡�Ý�×ØÈ
Å¬ªUªµ¤F¦³´U¶�­�¦³¢�ª£Ï�¦©ªU¦©´K¡£´¸´µ¡v¢2ªµ¦ÿ»x²Fªµ¤:»fªex¬×¦� £ Î C ¥�Î A ¥Í³`³Í³`¥(Î0Ó`®±¦³´U´¸¦³¥�¶F²©Ó
·v­�¢F¢F¡v·vª�¡v®mÈ � ¤F¦³´±¨�½:»f¯�»x¢�ª�¡v¡£´±ª�¤:»fª¼¶:»x¦©¯µ´¿­xÀU·v¯µ­�´¸´µ¦©¢F¨�´±®F­g¢F­fª¼¨x¡vª
¡v¢2ª�»x¢F¨�²©¡£®.Õ}´¸¡£¡�ÂE¦³¨x½F¯µ¡&Ûn×ØÈ

Õ}¦©¦³¦ÿ×iq4½:»x´¸¦³¶�­�´µ¦Òª�¦Ò«�¡4ÉF¯µ»x¦³®`®F¦³»x¨�¯µ»x¥§´¬»x¯µ¡F�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡xÈ

+

−

Ø;Ù$ÚGÛ¦Ü�Ý á�â Å�¶:»x¦©¯¬­xÀt·£¯µ­x´µ´µ¦©¢F¨�´

9	: Ý.ë_Ü�ÝRö piÕ*)úù"/ÿ× â�² AB�0ì ï ' ð � ï '$�¢'YX{�	î�������!{'jìI�{&?ì(�N&±� ð &%� ï �!�"� ï ìNAB�6ì ï 'Y�
ð � ï '$�j'YX{��î������³C

� ­�¨�¡öª�¤F¡v¯4¾¿¦©ª�¤[ÖEõA»x¥�¶F²³¡YÕ}¦©¦Á×öÏ � ¤F¡v­�¯µ¡v¥ p�¶F¯µ­z«x¡£´4ª�¤A¡^�'½F»x´µ¦©¶d­�´¸¦©ªµ¦©«'¦©ª|Ó
­xÀCª�¯µ»x·�ÃYÃ2¢F­xªµ´£È

9	: Ý.ë_Ü�ÝRö Þ[Õ?)�ùR/ÿ× âh; &*ìBí%î�î������ ï ì{&±�NAB�6ì ï ' ð � ï '$�j'YX{�BC
÷|¢Y­x¯µ®F¡v¯�ªµ­�¶F¯¸­n«x¡ � ¤F¡v­�¯µ¡v¥ÕpFÏ'¾8¡4»f®F­�¶Aª�ª�¤F¡¼¶:»fª¸ª�¡£¯¸¢g­xÀ � »xÃ2½�3¸¦�º¼»xÃN»N¹

¥k½F¯µ»AÊ ´�¶F¯µ­'­xÀt­xÀE´=ª�¯¸­�¢F¨¹�'½F»x´µ¦©¶d­�´¸¦©ªµ¦©«'¦©ª|Ó§­xÀt¶d­�´¸¦©ªµ¦©«�¡-²©¦³¢FÃ2´�Õ�´µ¡£¡J)µ+.+"/ÿ×öÈ
`�ÜÁë�ë_è�ë_è 9	: ÝRë_Ü�Ý.ö ô¦â ÅÆ¢�Ó#²³¦³¢AÃ�®F¦ÿ»f¨�¯�»x¥*·ñ»x¢îÉd¡�®F¡vÀ�­x¯µ¥�¡£®.¦©¢�ª�­

»�ÉF¯µ»x¦³®�¯¸¡£¶F¯¸¡£´µ¡v¢�ª�»fªµ¦³­�¢mÏ6¦]È ¡fÈ.»�´=Ó�´=ª�¡v¥ ­xÀ±·£­�¢F·v¡£¢�ª�¯¸¦³·���¡v¦©À�¡v¯¸ª&·v¦³¯µ·v²³¡v´£Ï6É�Ó
».þ:¢F¦Òª�¡ô´¸¡`�2½F¡£¢A·£¡.­fÀ/ÉA½F¢F·�¤F¦©¢F¨ ­x¶d¡v¯�»fªµ¦³­�¢F´g­�¯Y·£­x¢F·£¡v¢2ªµ¯µ¦©·#®A¡vÀ�­�¯¸¥g»fªµ¦³­�¢A´
­xÀ8ª|¾Ù­iª|Ó�¶�¡£´vÏE¾¿¦©ªµ¤F­�½Aª�·�¤:»f¢F¨�¦³¢A¨iªµ¤F¡�¾¿¯¸¦©ªµ¤F¡�»x¢F®îªµ¤F¡�¢'½A¥kÉd¡v¯/­fÀ;��¡v¦©À�¡£¯=ª



¼%½�¬ Z[À�Ä!T­zmX�Ä!T8V6T8ÃÁT]Vny »?»
·£¦©¯µ·v²³¡£´�­xÀ¿ª�¤F¡�²©¦³¢FÃ[®F¦³»x¨�¯�»f¥�È � ¤F¦©´&»x²©¨�­�¯µ¦Òª�¤F¥ ¦©´k®F½F¡Yªµ­���¤2½�3¸¦z�8»x¥§»x®:»AÏ
´µ¡v¡H) ·.· /lÈ/à.¡�´µ¤F»x²³²K¡Øõ�¶F²ÿ»x¦©¢�ª�¤F¡v´µ¡&ª|¾8­�®F¡öÀ�­�¯µ¥§»fªµ¦³­�¢F´4»x¢F®ôª�¤F¡v¦³¯-¡!cR¡v·vª�­�¢
�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡-Ã2¢F­xª±®F¦ÿ»f¨�¯�»x¥�´£È

ÂE¦©¯µ´=ª§­fÀ�»x²³²]Ï�¾8¡b¥§»ñÓ+·£­�¢A´µ¦³®A¡£¯�­�¢F²©Ó+Ã2¢F­fªg®F¦³»x¨�¯µ»x¥§´&¾¿¤F¦©·�¤%¤:»ñ«x¡ô»x¢
­�½Aªµ¡£¯¸¥§­�´=ªF��¡v¦©À�¡v¯¸ª¼·£¦³¯¸·£²©¡^K C Ïd¦lÈ ¡xÈÆ­x¢F¡/ªµ¤:»fª4·v­�¢�ª�»x¦©¢F´-»x²©²Tª�¤F¡/­xª�¤F¡v¯F��¡v¦©À�¡£¯=ª
·£¦©¯µ·v²³¡£´vÈ � ¤F¦³´¼·£­�¯¸¯µ¡£´¸¶d­x¢F®F´Æªµ­g·�¤F­'­�´µ¦©¢F¨Y»§¶d­�¦©¢�ªÆ­�¢iª�¤F¡/´µ¶F¤A¡£¯µ¡^K A »x¶F¶F¯¸­f¹
¶F¯¸¦ÿ»fªµ¡£²©ÓxÈ

÷PÀzK C ·£­x¢2ª�»x¦³¢A´4»g¥§»Nõ�¦³¥§»x²_��¡£¦ÒÀ�¡£¯=ª4·£¦©¯µ·v²³¡^K A ¾¿¦Òª�¤bªµ¤F¡k­�¶A¶d­�´¸¦©ªµ¡�­�¯¸¦³¡£¢'¹ª�»Nª�¦³­x¢ô­xÀ�K C Ïqªµ¤F¡£¢[¾8¡§»f¶F¶F²©Ó�»�·£­�¢F·v¡£¢�ª�¯¸¦³·�®F¡vÀ�­x¯µ¥§»fª�¦©­�¢�­xÀ�ª|Ó'¶d¡�÷¼ªµ­HK A Ï»x´¿´µ¤A­n¾¿¢i¦³¢iÂE¦©¨�½F¯¸¡�ýAÈ

S2 S1 ´�µ
�Áó

+
−
+

−

−
+

S2 S1

Ø|Ù$Ú�ÛkÜ�ÝÇã�â Å
·v­�¢F·v¡£¢�ª�¯¸¦³·�®F¡vÀ�­x¯µ¥§»fª�¦©­�¢�­xÀCª|Ó�¶�¡�÷
÷PÀeK C ·£­�¢�ª�»x¦³¢F´±¥§»Nõ�¦³¥§»x²���¡v¦©À�¡v¯¸ª¼·£¦³¯¸·£²©¡£´�¾¿¦©ªµ¤iªµ¤F¡�´µ»x¥§¡�­�¯¸¦³¡v¢2ª�»fª�¦©­�¢i»x´

K C ­x¢F²©ÓxÏCªµ¤F¡£¢#¾Ù¡g»x¶F¶F²ÒÓ[»�·v­�¢F·£¡v¢�ª�¯µ¦©·§®A¡vÀ�­�¯¸¥g»fªµ¦³­�¢[­xÀÙª|Ó�¶�¡�÷µ÷Æªµ­b»x¢�Ó#­xÀª�¤A¡£´µ¡�¥§»Nõ�¦³¥§»x²[�'¡£¦©À�¡v¯¸ª¿·v¦³¯µ·v²³¡v´£ÏF´µ»zÓ�ªµ­JK A Ï:»x´¿´µ¤F­z¾¿¢�¦³¢iÂE¦³¨x½F¯µ¡�pAÈ

S1

2S

´EµEµ
�Áó

S1

2S

+
−

−+ −

+

Ø;Ù$ÚGÛ¦Ü�Ý�ô¦â Å�·v­�¢F·£¡v¢�ª�¯µ¦©·�®F¡vÀ�­�¯¸¥g»Nª�¦³­x¢�­xÀtª|Ó'¶�¡�÷µ÷
÷|¢Yªµ¤F¡-¢F¡öõ'ª�´=ª�¡v¶mÏF¾Ù¡-·v­�¢F´¸¦³®F¡v¯¬¥g»nõA¦©¥g»f²R��¡£¦ÒÀ�¡£¯¸ª¬·£¦³¯¸·£²©¡£´Ù¦©¢F´µ¦©®F¡FK A ÏA»x¢F®´µ­g­�¢mÈ � ¤F¦³´-»f²³¨�­�¯¸¦©ªµ¤F¥û·v²³¡ñ»f¯µ²©Ó`¡v¢F®F´4¦©¢ô»§ÉA¯�»x¦©®b¯µ¡v¶F¯µ¡v´µ¡v¢2ª�»fª�¦©­�¢mÈ-º±­z¾ ¾Ù¡

­�ÉF´¸¡£¯=«�¡4ª�¤F»fª�·£­x¢F·£¡v¢2ªµ¯µ¦©·4®F¡vÀ�­x¯µ¥§»fª�¦©­�¢F´Ù­fÀqÉd­xªµ¤Yª|Ó'¶d¡v´�¶F¯µ¡v´µ¡£¯=«�¡-ª�¤A¡��2½:»x´µ¦ ¹
¶�­�´µ¦Òª�¦©«'¦Òª|Ó�­xÀCÃ'¢A­xª�®F¦³»x¨�¯�»f¥§´�¦³¢gªµ¤F¡-»xÉ�­z«�¡-´¸¡£¢F´¸¡xÈ � ¤F¡vÓg¥§¡v¯µ¡£²ÒÓ�¦³¢�ª�¯¸­�®F½A·£¡
¢F¡ö¾�¶F»x¦³¯¸´/­xÀ¿·v¯µ­�´¸´µ¦©¢F¨�´£Ït¾¿¤F¦³·�¤�®F­b¢F­xªk¨x¡vªk¡v¢�ª�»x¢F¨x²³¡£®RÈ�ÂE¦©¨�½F¯µ¡v´&Þb»f¢F®Ðn
´µ¤A­n¾ü¤F­z¾�»�¶�­�´¸¦©ª�¦Ò«�¡�·£¯¸­�´µ´¸¦³¢F¨bÕ}­x¯¼»�¶:»x¦©¯¿­xÀE·v¯µ­�´¸´µ¦©¢F¨�´£Ï�¯µ¡v´µ¶�¡£·öª�¦©«x¡£²ÒÓF×�¨�¡öª�´
¥�­�¯µ¡�ä ·£­�¢v3¸½F¨�»fªµ¡£®mÊ�É�Ó�¢F¡ö¾	¶:»f¦³¯µ´U­fÀR·v¯µ­�´¸´µ¦³¢A¨�´�»fÀÁª�¡v¯6»�·v­�¢F·£¡v¢�ª�¯µ¦©·¿®F¡vÀ�­�¯¸¥g»n¹
ª�¦©­�¢mÈ



» ¼ ¼%½�¬ Z[À�Ä!T­zmX�Ä!T8V6T8ÃÁT]Vny

+

S1 Si

´·¶
�Ró +

+
−

S S Si1 2

Ø|Ù$Ú�ÛkÜ�Ý¸4

s+

S S1 i

s−

´·¶
�Ró

s−

s+
+

−

+

−

S S S1 i2

Ø|Ù$Ú�ÛkÜ�Ýed
� ¤2½F´vÏT´¸ª�»f¯¸ª�¦©¢F¨§¾¿¦Òª�¤ô»J�'½F»x´µ¦©¶d­�´¸¦©ªµ¦©«�¡�Ã2¢F­xª-®A¦ÿ»x¨�¯µ»x¥iÏF¾Ù¡&¡v¢F®�½F¶�¾¿¦Òª�¤

»O�2½:»x´¸¦³¶�­�´µ¦Òª�¦Ò«�¡ÆÉA¯�»x¦©®Y®F¦ÿ»f¨�¯�»x¥iÏ�¾¿¤F¦³·�¤`·v²³¡ñ»f¯µ²©Ó�¯¸¡£¶F¯¸¡£´¸¡£¢�ª�´¼»O�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡
Ã2¢F­xª£È v



Ë¬Ð¼ÅÆ° � Öe
 ý

¤ 543U?A>J¥�G�?F>PDF> �¼>PD�¦ 3614<º¹ Gz��G87�BC14BC>|D(¦
�.� ã¼» �¦�6�v� äxïzê � ýE½ � ïvý�çdæ�ç�¾7�4ç�ðÍýÁïvýY¿�êH��æCç:ïnð

q4½:»x´¸¦³¶�­�´µ¦Òª�¦Ò«�¡�²³¦©¢FÃ2´/¤:»ñ«x¡Y´µ¶�¡£·v¦ÿ»x²�ÉF¯�»f¦³®#®F¦ÿ»x¨x¯�»x¥�´£ÏC¢:»x¥�¡£²ÒÓ[¶F¯µ­'®F½F·öª�´
­xÀR·£­�¢�3¸½A¨�»fª�¡v´Ù­xÀRª�¤F¡¼¶d­�´¸¦©ªµ¦©«�¡¿´=ª�»x¢F®F»x¯µ®Y¨x¡£¢F¡v¯�»fªµ­�¯µ´8­xÀRªµ¤F¡ÆÉF¯µ»x¦³®�¨�¯¸­�½F¶mÈU÷PÀ
´µ½A·�¤�»&¶F¯µ­'®F½F·öª±·£­�¢�ª�»f¦³¢F´¬¾8­�¯µ®A´¼­xÀCª�¤A¡�À�­x¯µ¥

46587 9;: Õ 465=<><><?4=9%@BA × 4=9%@"C Õ 465B<><><D4=9E@BA × @"C
­�¢F²ÒÓ�Ïzª�¤A¡£¢/¾8¡�·ñ»x²©²�ª�¤F¡6·£­x¯µ¯µ¡v´µ¶�­�¢F®F¦©¢F¨±²³¦³¢AÃÆ´¸ªµ¯µ­�¢A¨�²©Ól�2½:»f´µ¦³¶�­�´¸¦©ª�¦Ò«�¡fÈEÐ±¡£¯µ¡ 465¦³´qª�¤A¡Ù¦Ò¹lª�¤/¶d­�´¸¦©ªµ¦©«�¡�´¸ª�»x¢F®:»f¯µ®k¨�¡v¢F¡£¯µ»fª�­x¯E­xÀFªµ¤F¡ÙÉA¯�»x¦©®�¨�¯¸­�½F¶mÈ � ¤F¡Ù¾8­�¯µ® 465�7 9¦³´¼­xÀÁª�¡v¢ô·ñ»x²©²³¡v®�»Y¶�­�´µ¦Òª�¦©«x¡�É:»f¢F®mÏm´¸¡£¡�ÂE¦©¨�½F¯µ¡§Û�Ïd¾¿¤A¡£¯µ¡kªµ¤F¡&·£­x¯µ¯µ¡v´µ¶�­�¢F®F¦©¢F¨
´µ¡v·vªµ¦³­�¢`­xÀE¦©ª�´|�'¡£¦©À�¡v¯¸ª¿®F¦³»x¨�¯µ»x¥�¦©´�®F¯�»ñ¾¿¢mÏ:ªµ­�­FÈ

+
+

+
−

−

Ø;Ù$ÚGÛ¦Ü�ÝßÞ"â Å ¶�­�´¸¦©ª�¦Ò«�¡-É:»f¢F®mó 4"A?7 À
Å ¨�¡£­�¥�¡vªµ¯µ¦©·î·�¤:»f¯�»x·öª�¡£¯¸¦³â£»fª�¦©­�¢ ­xÀk´¸ª�¯¸­�¢F¨�²ÒÓ �'½F»x´µ¦©¶d­�´¸¦©ªµ¦©«�¡#²³¦©¢FÃ2´�¾Ù»x´

¨�¦Ò«�¡£¢ É�Ó�ÔT¡v¡ 
±½F®A­�²³¶F¤ Õ*)úùÁ+0/ÿ×öÈ ÷|¢ )�ùst0/lÏ^
¿½F®F­x²³¶F¤ü¶A¯µ­z«�¡v®
ªµ¤:»fª[¶�­�´µ¦ ¹
ª�¦Ò«�¡-Ã2¢F­xªµ´¿»x¯µ¡-´=ª�¯¸­�¢F¨�²ÒÓÔ�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡-»x¢F®i»x´¸Ãx¡v®i¾¿¤F¡öª�¤F¡v¯¿¶d­�´¸¦©ªµ¦©«�¡-Ã2¢F­fª�´
·£­x½F²³®�É�¡�·�¤:»x¯µ»x·vªµ¡£¯¸¦³â£¡v®ú»x´�´¸ªµ¯µ­�¢F¨x²©Óß�'½F»x´µ¦©¶d­�´¸¦©ªµ¦©«�¡�Ã2¢F­xª�´�¾¿¤F¦©·�¤�´�»fªµ¦³´=ÀÁÓ
´µ­x¥§¡�¡öõ'ª�¯µ».¨�¡£­x¥§¡öª�¯µ¦©·�·v­�¢F®F¦Òª�¦©­�¢F´£Èú÷Pªgªµ½F¯µ¢A´g­�½Aª§ª�¤:»Nªgª�¤A¡�»x¶F¶A¯µ­�¶F¯¸¦ÿ»fªµ¡
¡öõ'ªµ¯�»ô·£­�¢A®F¦©ªµ¦³­�¢�¦©´k¤F­�¥�­�¨�¡v¢F¡£¦Òª|Ó�È�Ð±­�¥§­x¨�¡£¢F¡v­�½F´&²©¦³¢FÃ2´�¾8¡£¯¸¡i¦©¢�ª�¯µ­'®F½F·v¡£®
É�Óî°tÈ_
�ÈtËÙ¯µ­x¥�¾Ù¡v²³²¼Õ?) � ´0/Á×�»x´k»i¨�¡£¢A¡£¯�»f²³¦³â£»fª�¦©­�¢[­xÀ�»f²©ª�¡v¯µ¢:»Nª�¦³¢A¨�²©¦³¢FÃ2´�»x¢F®
¶�­�´µ¦Òª�¦©«x¡k²³¦©¢FÃ2´£È�Å ²³¦©¢FÃ`®F¦ÿ»f¨�¯�»x¥ ¦©´4¤F­�¥�­�¨�¡v¢F¡£­�½A´�»x¯µ­�½A¢F®[»1��¡£¦ÒÀ�¡£¯=ª-·£¦©¯µ·£²©¡
K�¦ÒÀqª�¤F¡-À�­�²©²³­z¾¿¦³¢F¨/ª|¾Ù­§·£­�¢F®A¦©ª�¦©­�¢F´�»f¯µ¡�¥§¡öªñó

Õ@Ûn×�»x²©²Kª�¤F¡�·£¯¸­�´µ´¸¦³¢F¨x´�¦³¢A´µ¦³®A¡�K¬ÏC¾¿¤F¦³·�¤.»x¯µ¡§»x®�3µ»x·v¡£¢�ª�ªµ­oK¬Ït¤:»ñ«�¡§ªµ¤F¡
´µ»x¥§¡�´¸¦³¨�¢mÈ

Õ]Ý�×�»x²©²mª�¤F¡�·£¯¸­�´µ´¸¦³¢F¨x´¼­�½�ª�´µ¦©®F¡OK�Ï:¾¿¤F¦©·�¤�»x¯¸¡�»f®�3µ»x·£¡v¢�ªÆª�­�K¬Ïw¤:»ñ«�¡/ªµ¤F¡
´µ»x¥§¡�´¸¦³¨�¢mÈ

Å�²³¦³¢AÃô¦³´�¤A­�¥§­x¨�¡£¢F¡v­�½F´/¦©À�¦Òªk¤:»x´�»b®F¦³»x¨�¯�»f¥ ¾¿¤F¦³·�¤�¦©´/¤F­x¥§­�¨x¡£¢F¡v­�½F´
»x¯¸­�½F¢F®�¡£»x·�¤���¡v¦©À�¡£¯=ªk·v¦³¯µ·v²³¡fÈ�Å�¤F­�¥�­�¨�¡£¢A¡£­�½F´/²³¦©¢FÃô®F¦ÿ»f¨�¯�»x¥ ¦©´�´¸¤F­z¾¿¢�¦³¢
ÂE¦©¨�½F¯µ¡-Ý�ÏFª�­�¨x¡vª�¤A¡£¯¬¾¿¦©ªµ¤�¦Òª�´|��¡v¦©À�¡v¯¸ª¿®F¦³»x¨�¯�»f¥�È

» à



» ò à ½n¬ Z[À�Ä!T­zmX�Ä!T8V6T8ÃÁT]Vny�ÀRU�Y{w�X�¾�X�1x/=Ux/=T]Vny

+

+

+

+

+

−

− −

Ø|Ù$Ú�ÛkÜ�Ý á�â Å
¤A­�¥§­x¨�¡£¢F¡v­�½F´�®F¦³»x¨�¯µ»x¥
àî¡�­�ÉA´µ¡£¯=«�¡�ªµ¤:»fªÆ»§ÉF¯µ»x¦³®i®F¦³»x¨�¯�»f¥ ¦³´¿´¸ªµ¯µ­�¢A¨�²©Ó1�2½:»x´¸¦³¶�­�´µ¦Òª�¦Ò«�¡/»x¢F®b¤A­f¹

¥�­�¨�¡£¢A¡£­�½F´¼¦©ÀK»x¢F®�­�¢A²©Ói¦©ÀE¦©ª¼¦³´¼»g¶d­x´µ¦©ªµ¦©«x¡/ÉF¯µ»x¦³®�®F¦ÿ»f¨�¯�»x¥iÈ � ¤F¦©´Æ´µ½A¨�¨�¡£´=ª�´
ª�¤F»fªÆªµ¤F¡�ª|¾8­i·v²ÿ»x´¸´µ¡v´4­xÀ�´¸ªµ¯µ­�¢F¨x²©Ó��2½:»x´µ¦©¶d­x´µ¦©ªµ¦©«x¡�Ã2¢F­xªµ´�»x¢F®�¤F­x¥§­�¨x¡£¢F¡v­�½F´
Ã2¢F­xªµ´k¤:»ñ«�¡`»�´¸¥g»x²©²6¦³¢�ª�¡v¯µ´µ¡v·vªµ¦³­�¢mÈ�àî¡Y´¸¤:»x²³²�¥§»xÃx¡gªµ¤F¦³´/´¸ª�»fª�¡v¥§¡v¢2ªk¥§­�¯¸¡
¶F¯¸¡£·£¦©´µ¡fÈ

9	: Ý.ë_Ü�ÝRö n�Õ?) · /Á× â
² î�������' ï¦ð � ï '$�¢'YX{�e' ?zì{�=!i���"ñÁL
' ?e'$�Á' ï #"�[���"�B�!���%�[� ïì{�=! ï �j&±���$�{ñÁLjAB�0ì ï ' ð � ï '$�¢'YX{�BC
� ¤F¡g¶F¯µ­'­xÀ�­xÀ � ¤F¡£­�¯¸¡£¥ n�¦³´/É:»x´¸¡£®�½F¶�­�¢îªµ¤F¯µ¡v¡gÀ}»x¥�­�½F´�¦³¢F¡a�2½:»x²³¦Òª�¦©¡£´£È

Q4¢F¡k­xÀUªµ¤F¡£¥ø¦³´4Ñ�­�¯=ª�­�¢mÊ ´4¦©¢F¡`�2½:»x²©¦©ª|ÓîÕ*),´.-6/Á×ØÏd¾¿¤F¦©·�¤�¾Ù¡&¤:»ñ«x¡&»x²³¯¸¡ñ»x®�Ó�¡v¢�¹
·£­x½F¢�ª�¡£¯¸¡£®Y¦©¢�ªµ¤F¡¿þ:¯µ´=ªÙ·�¤:»f¶Aª�¡v¯£ÈeQ4¢F¡±¥§­�¯¸¡¿¦³¢F¡a�'½F»x²³¦Òª|Ó&¦³¢�«�­x²©«�¡v´8ªµ¤F¡ÆÐ
Q�Ñ`¹
ÂKÔ��
¶d­�²ÒÓ'¢F­�¥�¦ÿ»x²Á �Â-ÕjÉ"¥%��×öÈ6Å¼¨�»x¦³¢RÏA¾Ù¡�®F¡v¢F­xª�¡�¦Òª�´¿¥§¦©¢F¦³¥§»x²w®F¡v¨�¯µ¡v¡/¦©¢`ªµ¤F¡
«f»x¯µ¦³»xÉF²©¡iÉ�É�Ó_�2Õ¢æ[×ØÏR¦©ªµ´¼¥§»Nõ�¦³¥§»x²T®F¡v¨�¯µ¡v¡�É�Ó� YÕ¢æ[×ØÈ � ¤A¡k¥§¦©¢F¦³¥§»x²d¨�¡£¢2½F´
»x¥�­�¢F¨b»x²³²�­�¯µ¦©¡£¢�ª�»fÉF²³¡§´µ½F¯=À}»x·£¡v´&´µ¶:»x¢A¢F¦³¢F¨�»�Ã'¢A­xª�æ ¾¿¦³²©²�É�¡Y®F¡v¢F­xªµ¡£®+É�Ó
� Õ¢æ[×ØÈ

9	: Ý.ë_Ü�ÝRö t�Õ}ÇkÈRÎ8¡£¢F¢F¡a�2½F¦³¢�)µ-0/Á× âÄÃ �!� å �!��ìoí!ñ8� ï �"!O�`&*ì{'�!_!{'jìI�{&*ì(�Å '$�$#1}2Õ¢åY× ï �j&E'$�$� ï �@?�ì�î������Gæ5C Ã �!�Vi&Õ¢åY×h�!���$#"� Å &E'$�$#"�J�@?�åOH�'�Cj�BC��g#"�
���$���!�!&��@? ð � ï '$�¢'YX{�Æ�^'$��� ï �g#"�
���$���!�!&i�@?
���Ç��ì{�j'YX{��í!&%� ï%ï '$�$� ï �@?¬å�C ; #"�!�

� Õ¢æ[×+* Û
Ý Õ=Û	hÈikÕ¢å�×_��}2Õjå�×µ×E³

9	: Ý.ë_Ü�ÝRö ~�Õ]°tÈm
�ÈFËÙ¯¸­�¥�¾8¡£²³²�) � ´6/ÿ× âÉ¡ ��&�ì{��LO#"�[���"�B�!���%�[� ï î�������æeH
�2Õ¢æ[×-fúÝ � Õ¢æ[×E³

Z���&%�%�[X{�!&\H¬�"AB�0ì{ñ '$��L�#"��ñÊ! ï ' ?iì{�=!����"ñÁLJ' ?|æ ' ï¬ð � ï '$�j'YX{�BC
`�ÜÁë�ë_è�ë_è 9	: ÝRë_Ü�Ý.öbd�â ÂE¦³¯¸´¸ª�¾Ù¡§­�ÉF´µ¡v¯¸«x¡Yª�¤:»fª�»�¶�­�´¸¦©ª�¦Ò«�¡�Ã2¢F­xªk¦©´

¤F­�¥�­�¨�¡v¢F¡£­x½F´q»x¢F®-´=ª�¯µ­x¢F¨�²©Ó
�2½:»x´µ¦©¶d­x´µ¦©ªµ¦©«x¡¿Õ}´¸¡£¡�ÔT¡£¡ 
¿½F®F­�²©¶F¤¹)úùst0/]Ï � Ènº¼»xÃN»N¹
¥k½F¯µ»Ô)µ+.+6/d­�¯8·�¤:»x¶Aªµ¡£¯¿Ý�­xÀTª�¤F¡¼¶F¯µ¡v´µ¡v¢2ªÙª�¡öõ'ª�×öÈ8ËÙ­�¢�«�¡v¯µ´µ¡v²©ÓxÏF²³¡öª¬æ É�¡4»�¤A­f¹
¥�­�¨�¡£¢A¡£­�½F´¿´=ª�¯µ­x¢F¨�²©ÓÔ�'½F»x´µ¦©¶d­�´¸¦©ªµ¦©«�¡-Ã2¢F­fªñÈ¬æ ¤:»x´¼»�·v²³­�´¸¡£®iÉF¯�»f¦³®i®F¦ÿ»x¨x¯�»x¥



¼E½ \"X�U[ÄaV6W"Z�\6V6T]X�U�X[ÅJU[X�UsËÊw�X�¾�X�1x/=Ux/mX�Z�Ä�Æ�U[X[V.Ä » 2
å ¾¿¤F¦³·�¤�¦³´�»ô¶F¯¸­�®F½A·vª�­xÀ 46587 9 Ê ´£È�Â:¯µ­x¥ å ¾Ù¡`·ñ»f¢ ·v­�¢F´¸ªµ¯µ½F·öªY»[¢:»fªµ½F¯�»f²
��¡v¦©À�¡£¯=ª6´µ½F¯=À}»x·£¡¿­xÀ�æ�ÈK÷Pª�¦³´6»-½F¢A¦³­�¢�­xÀ[}2Õ¢å�×E®F¦©´µÃ2´�»x¢F®�i&Õjå�×tÉ:»x¢A®F´�¾¿¦Òª�¤�»
¶�­�´µ¦Òª�¦©«x¡�¤:»x²ÒÀÿ¹Pª|¾¿¦³´=ªñÈ���½F·�¤�»-É:»f¢F®§¦©´6®F¡£¶F¦©·vªµ¡£®�­�¢�ªµ¤F¡¿²³¡öÀÁª6´µ¦³®A¡±­fÀTÂE¦©¨�½F¯µ¡-ÛxÈ
� ¤F¡-ÖU½F²©¡£¯¬·�¤F»x¯�»x·öª�¡v¯µ¦³´=ª�¦©·Æ­xÀTªµ¤F¦³´¬��¡£¦ÒÀ�¡£¯¸ªÙ´µ½F¯=À}»x·£¡Æ¡`�2½:»x²©´;}2Õ¢å�×��#i&Õjå�×!¶'¦©ªµ´
¨�¡v¢'½A´U¦³´ CA Õ@Û"h<i&Õjå�×���}2Õjå�×µ×ØÈtÎ�Ó&ÎÙ¡v¢F¢F¡`�2½F¦©¢mÊ ´�¦©¢F¡`�2½:»f²³¦©ª|ÓxÏx¦ÒªK¦³´K»4¥§¦©¢F¦³¥§»x²
¨�¡v¢'½A´���¡v¦©À�¡v¯¸ª¿´µ½A¯¸À}»x·v¡�­fÀGæ�Ï:¦]È ¡fÈ

� Õ¢æ[× : Û
Ý Õ=Û	hÈikÕ¢å�×_�Ð}'Õjå�×µ×E³

º¼­z¾ Ñ�­�¯¸ªµ­�¢mÊ ´¿¦³¢F¡a�'½F»x²³¦Òª|Ógª�¡v²³²©´¬½F´�ª�¤:»Nª
Ý � Õ¢æ[×+f¢�2Õjæ[×!¥

¾¿¤F¡v¯µ¡ñ»f´4ËÙ¯¸­�¥�¾8¡£²³²]Ê ´�¦©¢F¡`�2½:»f²³¦©ª|Ó�ª�¡v²³²©´�½F´�ª�¤:»fª
�2Õ¢æ[×-fúÝ � Õ¢æ[×E³

àî¡�·£­x¢F·£²©½F®F¡�ªµ¤:»fª4¡a�2½:»x²³¦Òª|Ói¤F­�²³®A´£Ïm»f¢F®�¤F¡v¢F·£¡fÏTÉ2Ó�ËÙ¯µ­x¥�¾Ù¡v²³²]Ê ´ � ¤F¡£­�¯¸¡£¥iÏ
ª�¤F»fª|æ ¦©´�¶d­�´¸¦©ªµ¦©«�¡fÈ v

´ � »/ç�ætðöï � �täxïvý�ç�æ ç�¾7��ç�æ�Ì\��ç�í.çwìwê'æCê2ç=�CðJ��æCç:ïnð
� ¤F¡v­�¯µ¡v¥ ng¡v¢:»xÉF²©¡£´¼½F´Æª�­g·£­�¢F´=ª�¯¸½F·vª-¥§»x¢�Ó�¢F­�¢�¹P¤F­�¥�­�¨�¡£¢A¡£­�½F´¼Ã2¢F­xª�´vÈ

Â:­�¯�¦³¢F´=ª�»x¢A·£¡xÏC¦©ª�¤:»f´/É�¡£¡v¢.´µ¤A­n¾¿¢.É2Ó#ÔT¡v¡�
¿½F®F­�²©¶F¤[ª�¤:»fª�»x¢�Ó[ÅÆ²©¡öõA»x¢F®A¡£¯
¶�­�²©Ó'¢F­�¥�¦ÿ»f²t­xÀ¬»iÃ2¢F­fª�·£»x¢îÉ�¡�¯µ¡£»x²³¦©â£¡£®î»x´-ª�¤A¡§Å¼²³¡öõA»x¢A®F¡£¯�¶�­�²©Ó'¢F­�¥�¦ÿ»f²E­xÀ
»§´=ª�¯¸­�¢F¨�²ÒÓH�2½:»f´µ¦³¶�­�´¸¦©ª�¦Ò«�¡�Ã2¢F­xª�Õ�´µ¡v¡1)úù � /ÿ×öÈ
Q-¢�ª�¤F¡/­xª�¤F¡v¯Æ¤:»f¢F®mÏdªµ¤F¡�·v­�¡öÀÿ¹
þ:·v¦³¡£¢�ªµ´/­xÀÙª�¤F¡�ÅÆ²©¡öõA»x¢F®F¡v¯/¶�­�²ÒÓ�¢A­�¥§¦³»x²E­fÀ¿»i¶�­�´¸¦©ª�¦Ò«�¡�Ã2¢F­xª�´�»fªµ¦³´¸ÀÁÓ�´¸ª�¯¸­�¢F¨
·£­x¢F®F¦©ªµ¦³­�¢A´£ÈK÷|¢`ª�¤F¦©´¬¾¬»ñÓxÏw¾8¡�·ñ»x¢`þ:¢F®i¥g»f¢2Óg¢F­�¢�¹P¤F­�¥�­�¨�¡v¢F¡£­�½A´±Ã2¢F­fª�´£È

àî¡b®F¦©´µ·v½F´µ´§­�¢F¡�»x¶F¶F²©¦³·ñ»Nª�¦³­x¢mÏ8·v­�¢F·v¡£¯µ¢A¦³¢F¨î¶d­�´¸¦©ªµ¦©«�¡�Ð¼­x¶AÀ-¶F²©½F¥kÉF¦©¢F¨�´£È
ÔT¡vªPæ É�¡.»�Ã'¢A­xªb¾¿¤F¦©·�¤ ·£»x¢üÉ�¡î­�É�ª�»x¦©¢F¡£®úÀ�¯µ­�¥ ªµ¤F¡.½A¢FÃ2¢F­xª�É�Óú¦©ªµ¡£¯@¹
»fªµ¡£®%¶A²³½F¥kÉA¦³¢F¨[­xÀ-¶�­�´¸¦©ª�¦Ò«�¡iÐ¼­x¶AÀ-É:»x¢A®F´£ÈúÎ8Ó�»#¯µ¡£´¸½F²©ª§­xÀ4Ôq¡v¡o
¿½F®F­�²©¶F¤
Õ?)�ù · /Á×ØÏÁæ ¦³´±´¸ªµ¯µ­�¢F¨x²©Ó��2½:»x´¸¦³¶�­�´µ¦Òª�¦Ò«�¡xÈÙÐ¼¡v¢F·£¡Oæ ¦³´¿¡v¦©ª�¤A¡£¯±¶d­�´¸¦©ªµ¦©«�¡�­�¯¿¢F­x¢�¹
¤F­�¥�­�¨�¡v¢F¡£­x½F´£È

®7¯k÷kö±°�Q=Ý¦â�� ¤F¡bÃ2¢F­fªbÛzÜ C � À Õ}¦©¢�
¿­�²©À�´¸¡£¢mÊ ´�¢F­xª�»Nª�¦³­x¢ )�ùRû"/ÿ×&¦³´�»î¢F­x¢�¹
¶�­�´µ¦Òª�¦©«x¡ô®F¦©«'¦©®F¡[Ã'¢A­xª.Õ}´µ¡v¡.º�È�Å�ÊùË¬»x¥�¶d­2),´0/-À�­�¯i»�®F¡öþ:¢F¦©ªµ¦³­�¢ú­xÀ/®F¦©«'¦©®F¡
Ã2¢F­xªµ´�×öÈ6Ç4¦Ò«'¦³®F¡¼Ã'¢A­xª�´�É�­�½F¢F®`»k½A¢F¦8�2½F¡F�'¡£¦©À�¡v¯¸ªÙ´µ½F¯=À}»x·£¡4¾¿¤F¦©·�¤`¦³´¬»k¶A²³½F¥kÉ'¹
¦³¢A¨4­xÀ�¶d­x´µ¦©ªµ¦©«x¡¬Ð¼­x¶AÀ�É:»x¢F®F´±Õ�´µ¡v¡±ÑîÈ�÷|´µ¤A¦³ÃN»ñ¾¬»¹)µ´.û6/ÿ×öÈEÐ¼¡£¢A·£¡�ª�¤F¡ÙÃ'¢A­xª¿ÛzÜ C � À¦³´�¢A­�¢�¹|¤A­�¥§­x¨�¡£¢F¡v­�½F´vÈ





Ë¬Ð¼ÅÆ° � Öe
 p

¤ 543U?A>J¥/G8?A>|DF> �¼>PD�¦*3614<ºÍ#3U?A?F>=;=>=B�� 021¬�U3U9w>@361ÙDF?

÷Pª&¤F»x´kÉ�¡£¡£¢+Ã2¢F­z¾¿¢�ª�¤:»Nª�»x¢�Ó.Å¼²³¡ØõF»f¢F®F¡£¯&¶�­�²ÒÓ�¢A­�¥§¦³»x²U­xÀ±»�Ã2¢F­xªk·ñ»x¢
É�¡g¯µ¡£»x²³¦©â£¡v®.É�Ó�»�´¸ª�¯¸­�¢F¨�²ÒÓ��'½F»x´µ¦©¶d­�´¸¦©ªµ¦©«�¡�Ã2¢F­xª£Ï6»x´/¾8¡Y¥�¡£¢�ª�¦©­�¢F¡£®.¦³¢îªµ¤F¡
¶F¯¸¡v«'¦³­�½A´g·�¤:»x¶�ª�¡£¯vÈ 
¿¡v¾¿¯¸¦©ª�¦©¢F¨[ª�¤F¡�ÅÆ²³¡ØõA»x¢F®F¡v¯g¶�­�²©Ó'¢F­�¥�¦ÿ»f²¬¦³¢	ËÙ­�¢�¾¬»ñÓ�Ê ´
«f»x¯µ¦³»xÉF²©¡xÏq¾Ù¡Y¨x¡vª&»�¶d­�²ÒÓ'¢F­�¥�¦ÿ»x²E¾¿¤A­�´µ¡Y·v­�¡!��·£¦³¡v¢�ª�´&»x¯¸¡g·v¡£¯¸ª�»x¦³¢Çb�»x´µ´¸¦³²³¦©¡v«
¦³¢�«f»x¯¸¦ÿ»x¢�ª�´�­xÀmþF¢F¦©ªµ¡Æ­�¯¸®F¡£¯vÈ � ¤'½A´¬¦©ª8´µ¡v¡£¥�´¬¯µ¡£»x´µ­�¢F»xÉF²³¡¿ª�­k»x´µÃ�¾¿¤F¡vªµ¤F¡£¯¬»x¢�Ó
þ:¢F¦Òª�¡4¢2½F¥�Éd¡v¯�­xÀ_b�»f´µ´µ¦©²³¦©¡v«�¦³¢�«f»x¯µ¦³»x¢�ª�´¬·£»x¢`Éd¡-¯¸¡ñ»x²©¦³âv¡£®�É�Ó`»��2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡
Ã2¢F­xª£È � ¤F¦©´¦�'½A¡£´¸ªµ¦³­�¢-¾Ù»x´C¶d­�´¸¡£®�É�Ó-Å�Èv�2ª�­�¦©¥§¡v¢F­z¾.¦©¢�) ·�� /(¶N¾Ù¡6´µ¤F»x²³²�»f¢F´¸¾8¡£¯
¦©ª¬¦³¢�ª�¤F¦©´�·�¤:»x¶Aªµ¡£¯vÈ

9	: Ý.ë_Ü�ÝRö u�Õ?) È /Á× â
¡ ��&	ì{��LF��&!'(�!�"� �"!|î������mæ ì{�=!lì{��L|�Rì{���m&*ì{ñ=�������!�!&
f��$#"�!&%���JÎ�' ï � ï ì>AB�6ì ï ' ð � ï '$�j'YX{�	î������0Ï Å #"� ï �GÐ"ì ï%ï '$ñ '(��X;'$��X�ì{&E'jì{�"� ï �@?;��&"!B�!&
ñ8� ï%ï �$#0ì{� ��&O�"AB�6ì{ñ�� ��f í%��'$��í!'�!B� Å '$�g#��$#"� ï ���@?|æ5C

� ¤F¡±À�­�²³²©­z¾¿¦³¢F¨4·v­�¯µ­x²³²ÿ»f¯¸Ók¦©´�»x¢§¦©¥§¥�¡£®A¦ÿ»fªµ¡¬·£­�¢A´µ¡`�2½F¡v¢F·£¡-­fÀ � ¤F¡v­�¯µ¡v¥�u�È
P ë�Ü�ë�QRQ=÷kÜTS Ý â D!�;' ï 'Y� ð � ï%ï '��`ñ8��� �_!B�%í!'�!B� Å #"�!�g#"�!&¹ì^�{'YX{�!��î�������'$�

�$#"� ï �(ì{�=!�ì{&"! ï ð #"�!&±�^'$�PI A ' ï ' ï ��� � ð '(í�� �Hì1�¢&*ì{� ï X{�!& ï ��'$�"� �!& ï �%í!�¢'(��� �@?�ì
í%�[� ð ñ8�JÎ ð ñdì{����í��B&MX{� Å '$�$#i�g#B' ï�ï ð #"�!&±�+�BL7���?ì{� ï �@?=Ñ �"'$� �!ñÁLÄ�¹ì{��L^Ð"ì ï%ï '$ñ '(��X'$��X�ì{&E'jì{�"� ï C

� ¤F¡8¶F¯µ­'­xÀA­xÀ � ¤F¡v­�¯µ¡v¥Nu±¦³´CÉ:»x´¸¡£®k½F¶�­�¢�»±·v­�¢F´¸ªµ¯µ½F·öª�¦©­�¢k­xÀB�&È¯Q4¤2Ó�»x¥§»AÏ
¾¿¤F­i´µ¤F­z¾8¡£®�ªµ¤:»fª/»x¢�Óôþ:¢F¦Òª�¡�¢2½F¥kÉ�¡£¯�­xÀzb�»f´µ´µ¦©²³¦©¡v«�¦©¢�«x»f¯µ¦ÿ»f¢2ªµ´�·ñ»x¢#Éd¡�¯µ¡Ø¹
»x²©¦³â£¡v®`É2Ó�»x¢�½F¢FÃ2¢F­xª¸ª�¦©¢F¨§¢2½F¥�Éd¡v¯¼­�¢A¡/Ã2¢F­xªkÕ}´¸¡£¡Ô),+ · /Á×ØÈ�Ð¼¦©´¿·£­�¢F´=ª�¯¸½F·vªµ¦³­�¢
¦³¢�«x­�²©«x¡£´&·£¡v¯¸ª�»x¦³¢ xzyn¹|¥�­z«�¡£´vÏU¾¿¤F¦³·�¤�¾8¡£¯¸¡i®A¡vþ:¢F¡v® É�Ó � ÈEÐÆ»xÉA¦³¯µ­ô¦©¢ ) � ¨B/]Ï
´µ¡v¡Y»x²©´µ­ ),+�t0/lÈ`Å ´µ¶�¡£·v¦ÿ»x²	xzyN¹P¥§­z«x¡§¦©´/®F¡öþ:¢F¡v®�®F¦ÿ»x¨x¯�»x¥�¥g»Nª�¦³·£»x²³²ÒÓ`¦³¢îÂE¦³¨N¹
½F¯¸¡�Û�È§÷Pª/ª�»xÃx¡v´�¶F²³»x·£¡�¦³¢#»i´µ¡£·öª�¦©­�¢î¾¿¦Òª�¤.ÝFÕjf1h Ûn×-¡£¢F®A¶d­�¦©¢�ª�´�­�¯§Õjf�h Ûn×
´¸ªµ¯�»x¢A®F´£ÏT¯¸¡£´µ¶�¡£·öª�¦Ò«�¡£²ÒÓ�È � ¤F¡&´¸ªµ¯�»x¢F®A´/»f¯µ¡k¢2½F¥kÉ�¡£¯¸¡£®ôÀ�¯µ­x¥ Ûkª�­�fÔh Û�»x¢F®
»x¯¸¡�»x²³²'·£­x¢F¢F¡£·öª�¡v®§­�½�ª�´µ¦©®F¡Ùªµ¤F¡¬¦³¢A®F¦³·£»fª�¡v®&´µ¡£·öª�¦©­�¢mÏ�´¸¦³¢F·v¡¬ª�¤F¡öÓkÉ�¡£²³­x¢F¨Æª�­4ªµ¤F¡
´�»f¥§¡�Ã2¢F­xª£Ï�´�»ñÓ�æ�È6 -­�¦©¢F¨-»x²©­�¢F¨læ »x·£·v­�¯µ®F¦©¢F¨4ª�­�¦Òª�´K­�¯¸¦³¡v¢2ª�»fª�¦©­�¢mÏf´¸ª�»f¯¸ª�¦©¢F¨
»fª�ª�¤A¡�þ:¯¸´¸ª�´¸ªµ¯�»x¢A®mÏt¾8¡§¡v¢F·£­x½F¢�ª�¡£¯�ª�¤F¡�­xªµ¤F¡£¯�´¸ªµ¯�»x¢A®F´�¦©¢î»`·£¡v¯¸ª�»x¦³¢#­�¯µ®A¡£¯
¾¿¤F¦©·�¤Y®F¡£¶�¡£¢A®F´¬­�¢Y¤A­n¾�ªµ¤F¡Æ´=ª�¯µ»x¢F®F´�»f¯µ¡±·£­�¢F¢A¡£·vªµ¡£®`­�½Aªµ´µ¦©®F¡±ªµ¤F¡Æ¦©¢F®F¦©·ñ»fªµ¡£®
´µ¡v·vªµ¦³­�¢mÈ � ¤F¦©´¿­�¯µ®F¡v¯¿®F¡vþ:¢A¡£´4»�¶�¡£¯µ¥�½Aª�»fªµ¦³­�¢RÏA´�»ñÓ 4 ¨�KÁyAÏ:­fÀtªµ¤F¡/¢2½F¥�Éd¡v¯µ´
Ý�Ï:ý�Ï�³Í³Í³ Ï:¢.hkÛ�È

÷|¢ ),+s¨B/]Ïi�&ÈFQ4¤�Ó�»f¥g»á»x¢F® � È � ´¸½FÃN»x¥§­fª�­á¡öõ�¶F²³»x¦³¢üªµ¤F¡+¡acd¡£·vª#­xÀg»
xzyz¹|¥�­z«�¡�­�¢ b�»x´¸´µ¦©²³¦³¡ö«.¦©¢�«x»f¯µ¦ÿ»f¢2ªµ´�­xÀ±­�¯¸®F¡£¯^ftÈ � ¤A¡£¦³¯&¯¸¡£´¸½F²©ªiÕ*),+s¨B/]Ï � ¤A¡ö¹
­�¯¸¡£¥ Û�ÈùÝ�×Ù¦©¥§¶F²©¦³¡v´8ª�¤A¡�À�­x²³²³­z¾¿¦©¢F¨Fó

» |



»«� ò ½n¬ Z[À[ÄET­zmX�Ä!T8V6T8Ã�T8Vny�ÀÁUÁY�Ã�À[ÄaÄ!T]Â�T­/=ÃoT8UÁÃ�ÀÁWRT]ÀRU[V.Ä

1 2 n−1 n n+1

3 ó

1 2 n−1 n n+1

Ø|Ù$Ú�ÛkÜ�ÝßÞ

Õ@Ûn×/Å�xzyn¹P¥§­z«x¡�®F­'¡£´¼¢F­xª¼·�¤:»x¢F¨�¡/ª�¤F¡�«x»f²³½F¡v´¼­xÀ�b�»x´µ´¸¦³²³¦©¡v«�¦©¢�«x»f¯µ¦ÿ»f¢2ªµ´
­xÀt­�¯¸®F¡£¯¿²³¡v´µ´�ª�¤F»x¢1fEÈ

Õ]Ý�×�ÔT¡vª�æ »x¢F®ÓÒæ É�¡�ª|¾8­gÃ2¢F­fª�´�¾¿¤F¦³·�¤�®F¦�cd¡£¯�É�Ó`­�¢A¡ixzyz¹P¥§­z«�¡fÏw»x¢F®
Ô yi»x¢�Óob�»x´¸´µ¦³²©¦³¡ö«�¦³¢�«f»x¯¸¦ÿ»x¢�ª-­xÀ8­�¯¸®F¡£¯FfEÈ � ¤F¡v¢ÿª Ô yFÕ¢æ[×	� Ô yFÕ$Òæ[×>ª®F¡v¶d¡v¢F®F´�­�¢A²©Ó�­�¢gªµ¤F¡Æ¶�¡£¯¸¥k½Aª�»fª�¦©­�¢ 4 ¨�KÁy/®F¡vþF¢F¡£®`É�Ó�ª�¤F¡4·öÓ'·£²³¦©·
­�¯¸®F¡£¯�­fÀCªµ¤F¡§Õjf�háÛn×�´¸ª�¯µ»x¢F®F´¿­xÀqªµ¤F¡�´µ¡£·öª�¦©­�¢Y¾¿¤F¡£¯¸¡�ªµ¤F¡Fxzyn¹|¥�­n«x¡
ª�»xÃx¡v´¼¶F²³»x·£¡fÈ

`�ÜÁë�ë_è�ë_è 9	: ÝRë_Ü�Ý.öbÕ�â �'ª�»x¯=ª�¦©¢F¨¼À�¯¸­�¥ ª�¤F¡¬®A¦ÿ»x¨�¯µ»x¥ ­xÀ:ªµ¤F¡¬¶�­�´µ¦Òª�¦©«x¡
ª|¾¿¦³´=ª-Ã2¢F­xª�Þ A ´µ¤F­z¾¿¢[¦³¢ôÂt¦³¨�½F¯¸¡kÝ'ÏR¾Ù¡&·v­�¢F´=ª�¯µ½A·vª�»��2½:»x´¸¦³¶�­�´µ¦Òª�¦Ò«�¡�Ã2¢F­fª]Ï
¾¿¦©ªµ¤�ª�¤F¡�®F¡£´¸¦³¯µ¡v®[¶F¯µ­�¶�¡£¯=ª�¦©¡£´4É�Óô»f¶F¶F²©Ó'¦©¢F¨Y´µ¡ö«�¡v¯�»x² xzyn¹|¥�­z«�¡£´vÏCÝ�f¤ÑÄf¤ftÏ
´¸ªµ¡£¶iÉ�Ó`´¸ª�¡v¶mÈ

Ø|Ù$Ú�ÛkÜ�Ý á
÷|¢�ªµ¤F¡�þ:¯¸´¸ª-´=ª�¡£¶RÏR¾Ù¡&·v­�¢F´=ª�¯µ½A·vª�»��2½:»x´¸¦³¶�­�´µ¦Òª�¦Ò«�¡�Ã2¢F­fª]Ï C ¾¿¤A­�´µ¡�b�»x´@¹

´µ¦©²³¦©¡v«�¦©¢2«f»x¯¸¦ÿ»x¢�ªµ´¼­xÀK­�¯µ®F¡v¯¼ª|¾8­[Õ�ªµ¤F¡&Ë¬»f´µ´µ­x¢ô¦³¢�«f»x¯µ¦³»x¢�ªØ×¬¡`�2½:»x²©´Æª�¤F»fªÆ­fÀ æ�È
ËÙ¤F­'­�´µ¡&¢F»fª�½F¯µ»x²K¢2½F¥kÉ�¡£¯¸´�É�»x¢A®ÇÊzÏq´µ½A·�¤#ªµ¤:»fª Ô A Õ¢æ[× : Ý
h É¹�ßÊzÈ&Ð¼¡v¯µ¡
Ô A Õ¢æ[×T¦³´qª�¤F¡ÙË¬»x´¸´µ­�¢k¦©¢�«x»f¯µ¦ÿ»f¢2ªq­fÀ.æ�ÈEÍ±´µ¦©¢F¨¼ªµ¤F¡£´¸¡8ª|¾8­4¢2½F¥kÉ�¡£¯µ´vÏf¾8¡Ù®F¡öþ:¢F¡
»&Ã2¢F­xª7Ï C ®F¦³»x¨�¯�»f¥§¥§»fª�¦©·ñ»x²©²©ÓxÏ�»x´¿´µ¤F­z¾¿¢�¦³¢iÂE¦³¨x½F¯µ¡-ý�ÈÎ8ÓY·£­�¢F´=ª�¯¸½F·vªµ¦³­�¢mÏF¾8¡�¤:»ñ«�¡

Ô A Õ�Ï C × : Ý|h�Éi� Ê : Ô A Õjæ[×!³
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Ø|Ù$Ú�ÛkÜ�ÝÇã
� ¤F¦©´¼À�­�²©²³­z¾¿´¿¡ñ»x´¸¦³²©ÓiÉ�Ói­�¢F¡�»x¶F¶F²©¦³·ñ»Nª�¦³­x¢�­xÀEª�¤F¡�À�­x²³²³­z¾¿¦©¢F¨�¯µ¡£²³»fª�¦©­�¢`À�­�¯±ªµ¤F¡
Ë¬»x´¸´µ­�¢i¦³¢�«f»x¯µ¦³»x¢�ª¿­xÀtÃ'¢A­xª�´vó

Ô A Õ ×�� Ô A Õ × :×Ö�Ø Õ ×!³
÷|¢F®F¡v¡£®mÏq»Y·v¯µ­�´¸´µ¦©¢F¨�·�¤:»x¢F¨x¡&»fª4ªµ¤F¡k·£²³»x´µ¶ô­x¢�ª�¤F¡k²©¡vÀÁªÆ´µ¦³®A¡k­xÀUª�¤A¡&®F¦ÿ»x¨x¯�»x¥
­xÀÙÏ C ¶A¯µ­'®F½F·£¡v´4»�ª�¯µ¦Ò«'¦ÿ»x²mÃ2¢F­fªñÏd»x¢F®�ªµ¤F¡�²©¦³¢FÃ2¦©¢F¨�¢'½A¥kÉd¡v¯ Ö�Ø ­fÀEª�¤A¡�·£­x¯µ¯µ¡Ø¹´µ¶�­�¢F®A¦³¢F¨k²©¦³¢FÃ�¡a�'½F»x²³´±Ý	h ÉF��ÊzÈ8Ñ�­�¯¸¡£­z«�¡v¯£ÏFª�¤A¡���¡£¦ÒÀ�¡£¯¸ªÙ®F¦ÿ»f¨�¯�»x¥�­xÀ�Ï C »fªª�¤A¡&Éd­xª¸ª�­�¥ ­xÀÙÂE¦³¨�½A¯µ¡&ý�¦³´l�2½:»f´µ¦³¶�­�´¸¦©ª�¦Ò«�¡fÏm¾¿¤F¡£¢F·v¡<Ï C ¦³´�»��2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡
Ã2¢F­xª�Õ}´¸¡£¡�·�¤:»x¶�ª�¡£¯ÆÝ�×ØÈ

÷|¢áª�¤F¡#´µ¡v·£­�¢A® ´¸ªµ¡£¶mÏ4¾8¡#»x¯µ¯µ»x¢F¨�¡ôªµ¤F¡�b�»x´µ´¸¦³²³¦©¡v«%¦³¢�«f»x¯µ¦³»x¢�ª�´�­xÀ/­�¯µ®A¡£¯
ª�¤A¯µ¡£¡fÈ¬�'¦³¢F·v¡�äù»x²©²lÊ�ªµ¤F¡Fb�»x´µ´¸¦³²³¦©¡v«§¦³¢�«f»x¯µ¦³»x¢�ª�´�­xÀE­�¯µ®A¡£¯¿²³¡v´µ´�ª�¤:»f¢�­�¯¿¡a�'½F»x²Tª�­
ª|¾8­g­xÀÙÏ C »f¢F®Pæ ·£­�¦©¢F·£¦©®F¡§Õ}¦lÈ ¡xÈ Ô A Õ�Ï C × : Ô A Õ¢æ[×µ×ØÏ:¾Ù¡/·£­�¢F·v²³½F®A¡�ªµ¤:»fªÆÏ C»x¢F®�æ »x¯µ¡8¯µ¡v²ÿ»fªµ¡£®�É�Ó�»¼´¸¡`�2½F¡£¢A·£¡¿­xÀ.x L ¹P¥§­z«x¡£´£È � ¤F¦³´t¦³´ � ÈNÐ¼»xÉF¦³¯¸­FÊ ´E¯µ¡v´µ½F²Òª
À�­�¯�f : Ý�Õ}´¸¡£¡�) � ¨B/ÿ×öÈ�ÔT¡vªlæ C|: Ï C Ï[æ A ÏG³`³Í³ Ï�æÛÚ : æ Éd¡&»Y´¸¡`�2½F¡v¢F·£¡�­xÀ
Ã2¢F­xªµ´£ÏA´¸½F·�¤�ª�¤:»Nª¬ª|¾Ù­&´¸½F·£·v¡£¡v®F®F¦³¢A¨�Ã2¢F­fª�´�»x¯¸¡Æ¯¸¡£²ÿ»Nª�¡£®gÉ2Óg»^x L ¹P¥§­z«�¡fÈeQ4½F¯
»x¦©¥û¦³´¬ªµ­�¯µ¡£¶A²ÿ»x·v¡�ªµ¤F¦³´�´¸¡`�2½F¡v¢F·£¡k­fÀEÃ2¢F­xªµ´¿É2Ói»&´¸¡`�2½F¡£¢A·£¡k­xÀ_�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡
Ã2¢F­xªµ´{Òæ C : Ï C ÏuÒæ A Ï[³Í³Í³ÒÏ±Òæ�Ú}Ï:´¸½F·�¤�ªµ¤:»fª

Ô L Õ Òæ 5ÁÜÁC ×�� Ô L Õ Òæ 5 × : Ô L Õjæ 5ÝÜÁC ×�� Ô L Õjæ 5 ×!¥
ÛFf Ñ-f Ö ��Û�È¿Î8ÓPQ4¤2Ó�»x¥§»§»x¢A® � ´µ½FÃN»x¥�­xªµ­FÊ ´±¯µ¡v´µ½F²ÒªñÏ�ª Ô L Õ¢æ A ×G� Ô L Õ�Ï C ×>ª®F¡v¶d¡v¢F®F´k­�¢A²©Ó[­�¢#ª�¤F¡§¶d¡v¯µ¥k½Aª�»fª�¦©­�¢ 4 ¨ÿK L ®F¡vþF¢F¡£®�É�Ó[ª�¤F¡§·vÓ'·£²©¦³·�­�¯µ®A¡£¯­xÀ�ªµ¤F¡YÀ�­�½F¯/´¸ª�¯µ»x¢F®F´&­fÀ�ª�¤F¡�´¸¡£·vªµ¦³­�¢�¾¿¤A¡£¯µ¡Yªµ¤F¡�x L ¹P¥§­z«x¡gª�»xÃf¡£´&¶F²³»x·£¡fÏ6»x´¡öõ�¶F²³»x¦³¢A¡£®+»xÉ�­z«�¡xÈîÂ:¯µ­�¥ ª�¤A¦³´�«'¦³¡ö¾¿¶d­x¦³¢�ªñÏU¦]È ¡fÈî¦ÒÀ�¾Ù¡`»x¯¸¡�­�¢F²ÒÓî¦©¢�ª�¡£¯¸¡£´=ª�¡£®
¦³¢`ª�¤A¡�·�¤:»x¢A¨�¡k­xÀKªµ¤F¡Fb�»x´µ´¸¦³²³¦©¡v«`¦©¢2«f»x¯¸¦ÿ»x¢�ªµ´±­fÀU­�¯µ®A¡£¯¼ªµ¤F¯µ¡v¡xÏwª�¤F¡v¯µ¡&»f¯µ¡�­�¢F²©Ó
þ:¢F¦Òª�¡v²©Ó4¥§»x¢�Ó�·£­x¥kÉF¦³¢F»fª�­�¯¸¦ÿ»x²f¶:»fª¸ª�¡£¯¸¢F´C­xÀ"x L ¹P¥§­z«x¡£´£ÈtÅ äù´=ª�»x¢F®F»x¯µ®mÊn¶:»Nªµª�¡v¯µ¢
­xÀt»�x L ¹|¥�­z«�¡-·£»x¢�É�¡�»x¶F¶A²³¦³¡v®�¦³¢F´¸¦³®F¡4»�²©­�·£»x²RÉ�­ñõ`­�¢�ª�¤A¡-¯µ¦³¨x¤2ª¬´µ¦³®A¡-­xÀtªµ¤F¡®F¦³»x¨�¯�»f¥�­xÀ�Ï C Ïw»x´�´µ¤F­z¾¿¢�¦³¢iÂE¦³¨x½F¯µ¡lpFÈ
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Ø|Ù$Ú�ÛkÜ�Ý�ô
Ñ�­x¯µ¡£­z«x¡£¯£Ï2¾8¡±·£»x¢�·�¤F­'­�´µ¡±»l�2½:»x´µ¦©¶d­x´µ¦©ªµ¦©«x¡¬¯µ¡v¶F¯µ¡v´µ¡£¢�ª�»fª�¦Ò«�¡¿À�­�¯Eª�¤A¦³´U¶:»fª=¹

ª�¡v¯µ¢mÏ8¦lÈ ¡xÈ%»#¯¸¡£¶F¯¸¡£´µ¡v¢�ª�»fªµ¦©«�¡�¾¿¤F­�´µ¡P��¡v¦©À�¡£¯=ª�®F¦ÿ»x¨x¯�»x¥ Õ�¦³¢F´¸¦³®F¡Yªµ¤F¡iÉd­ñõF×�¦©´
�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡xÏ8´µ¡£¡�ÂE¦³¨�½A¯µ¡�Þ�ÈáÐ¼¡v¯µ¡i¾Ù¡�¯µ¡£¥§»x¯¸Ã�ª�¤:»fª�ª�¤A¡�ª|¾8­.´µ¡v¨�¥�¡£¢�ª�´
»xÉ�­z«�¡[»x¢F®áÉ�¡£²©­n¾ ªµ¤F¡ô·£¯¸­�´µ´@¹|´µ¤F»x¶d¡v® �'¡£¦©À�¡v¯¸ª�·v¦³¯¸·£²³¡�Éd¡v²³­�¢A¨�ª�­�ª�¤A¡ô´�»x¥�¡
��¡v¦©À�¡£¯=ª¿·£¦©¯µ·£²©¡-´µ¦©¢F·£¡-ª�¤A¡vÓ`»x¯¸¡�·£­�¢F¢A¡£·vªµ¡£®�­�½Aª�´¸¦³®F¡4ªµ¤F¡�²³­'·ñ»x²RÉd­ñõdÈ
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Ø|Ù$Ú�ÛkÜ�Ý¸4
Ð±­n¾8¡v«x¡£¯vÏ�ªµ¤F¦³´�´=ª�»x¢F®F»x¯µ®i¶:»fª¸ª�¡£¯¸¢�·v­�¯µ¯¸¡£´¸¶d­�¢A®F´±ªµ­�­�¢F¡�´µ¶�¡£·v¦©þ:·�¶�¡£¯µ¥�½�¹

ª�»Nª�¦³­x¢ 4 ¨�K L È6÷|¢i­�¯µ®A¡£¯�ª�­�¨�¡vª¿¶F»fªµªµ¡£¯µ¢A´¼·v­�¯µ¯¸¡£´µ¶�­�¢F®A¦³¢F¨�ª�­�­xªµ¤F¡£¯¿¶�¡£¯µ¥�½�¹ª�»Nª�¦³­x¢F´£Ï2¾Ù¡-¤F»z«x¡4ª�­&¶�¡£¯¸¥k½Aª�¡¼ª�¤F¡4´=ª�¯µ»x¢F®F´�¦©¢F´µ¦©®F¡¼ªµ¤F¡-²³­'·ñ»x²wÉ�­ñõRÏF»x´¬´µ¤A­n¾¿¢
É�Ó�ª|¾Ù­&¡ØõF»f¥§¶F²©¡£´�­�¢gªµ¤F¡Æ²©¡vÀÁª8´µ¦³®A¡Æ­xÀqÂt¦³¨�½F¯¸¡|nAÈKà.¡¼­�ÉF´¸¡£¯¸«x¡Æª�¤F»fª�»x²©²Fª�¤F¡v´µ¡
¶:»fª¸ª�¡v¯µ¢F´¼¤:»ñ«�¡��2½:»x´¸¦³¶�­�´µ¦Òª�¦Ò«�¡�¯µ¡£¶A¯µ¡£´¸¡£¢�ª�»Nª�¦©«x¡£´vÈ � ¤F¡öÓ�»x¯¸¡�®F¡v¶F¦³·öª�¡v®�­�¢�ªµ¤F¡
¯µ¦©¨�¤�ª�´µ¦©®F¡�­xÀEÂE¦³¨�½A¯µ¡FnAÏAªµ­�¨�¡öª�¤F¡v¯¿¾¿¦Òª�¤�ª�¤A¡£¦³¯|�'¡£¦©À�¡v¯¸ª¿®F¦³»x¨�¯µ»x¥§´vÈ

� ¤2½F´¿¾Ù¡�·ñ»f¢�¯¸¡£¶F²³»x·£¡4ªµ¤F¡�Ã'¢A­xª�æ A É2Ó�»��2½:»f´µ¦³¶�­�´¸¦©ª�¦Ò«�¡-Ã2¢F­xª{Òæ A Ï:´µ½F·�¤ª�¤F»fª
Ô L Õ$Òæ A ×G� Ô L Õ·Ï C × :�Þ Õ Ô L Õ¢æ A ×�� Ô L Õ�Ï C ×¸×!³

÷PÀ4ªµ¤F¡�´µ¦©¨�¢%­fÀ4ª�¤F¦©´g®F¦dcR¡v¯µ¡v¢F·£¡�¦³´§¾¿¯¸­�¢F¨	Õ}¦lÈ ¡xÈ²ä��/Êù×öÏ�¾8¡b¥§»zÓ »x¯¸¯�»x¢A¨�¡�¦Òª
ª�­ôÉ�¡oä h&ÊEÉ2Ó�·�¤:»x¢F¨�¦©¢F¨ôÀ�­�½F¯k·v¯µ­�´¸´µ¦©¢F¨�´&É�¡vª|¾8¡£¡£¢�ª|¾Ù­#´¸ªµ¯�»x¢A®F´�¦³¢F´¸¦³®F¡gªµ¤F¡
²³­'·ñ»f²�É�­ñõdÏ�´¸¡£¡`ÂE¦©¨�½F¯¸¡�pFÏK¾¿¤F¡v¯µ¡Yªµ¤F¡gÀ�­�½F¯�·£¯µ­x´µ´µ¦©¢F¨�´&»f¯µ¡Y¡v¢F·£¦©¯µ·£²©¡£®mÈ � ¤A¦³´
¥�­�®F¦Òþ:¡£®`¶:»Nªµª�¡v¯µ¢i¤:»x´¿ª�¤F¡�¦©¢2«x¡£¯¸´µ¡�¡!cR¡v·vª¼­�¢1b�»x´µ´¸¦³²³¦©¡v«g¦³¢�«f»x¯µ¦³»x¢�ª�´�­xÀt­�¯µ®A¡£¯
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Ø|Ù$Ú�ÛkÜ�Ýed

ª�¤A¯µ¡£¡fÏx»f´qÀ�­x²³²³­z¾¿´RÀ�¯¸­�¥­Q4¤�Ó�»f¥g»¿»x¢F® � ´µ½AÃf»f¥§­xªµ­FÊ ´C·£»x²³·v½F²ÿ»Nª�¦³­x¢�Õ?)µ+s¨m/]Ïn¶F¯µ­'­xÀ
­xÀCª�¤F¡v­�¯µ¡v¥ Û�ÈùÝ�×öÈ

ÔT¦³Ãf¡v¾¿¦©´µ¡xÏ�¾8¡�·ñ»f¢&¯µ¡£¶A²ÿ»x·v¡�»x²³²mx L ¹P¥§­z«�¡v´U­xÀ:ª�¤A¡�´µ¡`�2½F¡v¢F·£¡|æ C : Ï C Ï�æ A Ï³Í³Í³ ÏmæÛÚ : æ*É�Ó¹x L ¹|¥�­z«�¡£´6ª�¤F»fª6ª�»xÃf¡Æ¶F²³»x·£¡¿¦³¢§»/·v²³¡£»x¯µ²ÒÓ�»x¯µ¯µ»x¢F¨�¡v®§É�­ñõ§»x¢F®¶F¯¸¡£´µ¡v¯¸«x¡§ª�¤A¡¹�2½:»f´µ¦³¶�­�´¸¦©ª�¦Ò«'¦©ª|Ó�­xÀ8ªµ¤F¡�Ã2¢F­xª	Ï C È�÷|¢[ª�¤A¦³´4¾Ù»zÓxÏC¾8¡�­�ÉAª�»x¦³¢#»´µ¡a�2½F¡£¢F·v¡�­xÀ_�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡4Ã2¢F­xªµ´{Òæ C : Ï C Ï±Òæ A Ï�³Í³Í³ ÏuÒæ�Úm»x¢F®`¡v¢F®�½A¶i¾¿¦Òª�¤
»��2½:»x´¸¦³¶�­�´µ¦Òª�¦Ò«�¡�Ã'¢A­xª]Ï A ó : Òæ�Úq¾¿¤A­�´µ¡Ob�»f´µ´µ¦©²³¦©¡v«`¦³¢�«f»x¯¸¦ÿ»x¢�ª�´¼­xÀU­�¯¸®F¡£¯¼ª|¾Ù­
»x¢F®�ªµ¤F¯µ¡v¡/·v­�¦³¢F·v¦³®F¡4¾¿¦Òª�¤�ª�¤A­�´µ¡�­xÀ�æ�È

Å¬ª�ª�¤F¦©´�¶d­�¦©¢�ª-¾Ù¡§¥§¡v¯µ¡£²ÒÓô´µÃf¡vªµ·�¤�¤F­z¾!ª�¤F¡�¶F¯¸­�·v¡£´¸´�·£­x¢2ªµ¦³¢2½F¡v´£ó�¦©¢#ªµ¤F¡
Ñ}¹lª�¤�´=ª�¡v¶mÏm¾Ù¡�»f¯µ¯�»f¢F¨�¡�ªµ¤F¡Ob�»x´¸´µ²³¦©¡v«i¦³¢�«f»x¯¸¦ÿ»x¢�ª�´¼­xÀ�­�¯µ®A¡£¯�Ñ�hüÛ&»x¢F®ô®F¡öþ:¢F¡
»o�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡YÃ2¢F­xªGÏ 5 ¾¿¤F­�´¸¡�b�»x´µ´¸¦³²³¦©¡v«#¦³¢�«f»x¯¸¦ÿ»x¢�ª�´/­xÀ±­�¯µ®A¡£¯&²³¡v´µ´�ªµ¤:»x¢
­�¯±¡`�2½:»x²Cª�­JÑ[h Ûk·v­�¦³¢A·£¦³®A¡�¾¿¦Òª�¤�ªµ¤F­�´¸¡k­xÀ æ�ÈÆÂw­x¯±ªµ¤F¦³´±¶F½F¯¸¶d­�´¸¡xÏR¾8¡�¢A¡£¡£®
­�¢F²ÒÓ�­�ÉF´¸¡£¯=«�¡�ªµ¤:»fª�¡v«x¡£¯=Ó ·v­�¥kÉF¦©¢:»fªµ­�¯µ¦³»x²Ù¶:»Nªµª�¡v¯µ¢ ­xÀ-»�x 5ÝÜÁC ¹|¥�­z«�¡`¤:»x´§»�2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡/¯¸¡£¶F¯¸¡£´¸¡£¢�ª�»fªµ¦©«x¡k¾¿¦©ª�¤HÑ A h�ÑÙ·£­x¢�3¸½F¨�»fªµ¦³¢F¨§¶:»x¦©¯µ´±­xÀ6·£¯¸­�´µ´¸¦³¢F¨�´vÏ
¦lÈ ¡xÈE¶:»x¦³¯¸´Ù­xÀC·v¯µ­�´¸´µ¦³¢A¨�´¬´�»Nª�¦³´=ÀÁÓ'¦³¢F¨�ªµ¤F¡4·v­�¢F®F¦Òª�¦³­x¢F´-Õ]Ý�×8»x¢A®#Õ]ý�×8­fÀ¦�'½F»x´µ¦©¶d­�´@¹
¦©ªµ¦©«x¡-Ã'¢A­xªÆ®A¦ÿ»x¨�¯µ»x¥�´�Õ}´µ¡v¡/·�¤F»x¶Aª�¡v¯-Ý�×ØÈ � ¤A¡�¤F¡£»x¯¸ª±­xÀE´µ½F·�¤ô»��2½:»x´¸¦³¶�­�´µ¦Òª�¦©«x¡
¯µ¡v¶F¯µ¡v´µ¡v¢2ª�»fª�¦Ò«�¡�À�­�¯�»�x � ¹P¥§­z«�¡g¦³´&´µ¤A­n¾¿¢�¦³¢+Ât¦³¨�½F¯¸¡1t�ÏUª�­x¨�¡vªµ¤F¡£¯k¾¿¦Òª�¤�¦©ªµ´
��¡v¦©À�¡£¯=ªg®A¦ÿ»x¨�¯µ»x¥iÈ�Ð¼¡v¯µ¡bªµ¤F¡.ÛnÝ[¢F¡£¨�»fª�¦Ò«�¡b·v¯µ­�´¸´µ¦©¢F¨�´g·£»x¢	É�¡b¶:»f¦³¯µ¡v® ¾¿¦Òª�¤
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¶�­�´µ¦Òª�¦©«x¡Y­�¢F¡v´�»x²³­�¢A¨�«�¡£¯=ª�¦©·ñ»x²¬²©¦³¢F¡v´£È�÷|¢�»x®A®F¦©ªµ¦³­�¢mÏK¾8¡`¤:»ñ«�¡i»x²©¯µ¡ñ»f®AÓ�´¸¡£¡£¢
ª�¤F»fªg¦Òªg¦©´§¡£»x´¸Ó+ªµ­.¶�¡£¯µ¥�½Aª�¡iª|¾Ù­�´=ª�¯µ»x¢F®F´Y¦©¢F´µ¦©®F¡`ª�¤F¡�²³­'·ñ»x²�É�­ñõ ¾¿¦Òª�¤F­x½Aª
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A A A

s ss1 s2 s3 s4

1 2 n

2n−1 2n

Ø|Ù$Ú�ÛkÜ�ÝßÞ



¼E½ \"X�U[ÄaV6W"Z�\6V6T�U�1ÇÄ!T$¾-zBÂ¯T]\0/0Äl¿�y¸ò0ó�Ë]¾�X.Ãx/mÄ ¼ 2

s s21

Ø|Ù$Ú�ÛkÜ�Ý á

s s1 2

Ø|Ù$Ú�ÛkÜ�ÝÇã
Ð±¡£¢F·v¡4¾Ù¡4¥§»ñÓ§»x´µ´¸½F¥§¡±ª�¤:»NªÙ¾8¡4¡£¢F·v­�½F¢�ª�¡v¯¬ª�¤F¡Æ´¸ª�¯µ»x¢F®F´�} 5 ­xÀCÂE¦©¨�½F¯µ¡�Û¦³¢�»f¢§­�¯¸®F¡£¯U·v­�¯µ¯¸¡£´¸¶d­�¢A®F¦³¢F¨�ª�­�»4þAõ�¡£®§¶F¯µ¡v´µ·v¯µ¦³É�¡£®�¶�¡£¯µ¥�½Aª�»fªµ¦³­�¢ 4 ¨�K A y @"C È� ¤F¦©´¬¾¿¦³²³²RÉd¡�¦³¥�¶�­�¯¸ª�»x¢�ª¬¦³¢�ªµ¤F¡�¶F¯µ­'­xÀt­xÀ � ¤A¡£­�¯¸¡£¥ ÛzÜAÈ

´ � »/çdæCðvï � �Cäxïvý}æCì.ðÍý]íeãEéjý]ä�ê'ðN�s� xzy Ì�í.ç�¿�ê'ð
 -¦©«x¡£¢�»x¢Çf�¹P´µ¦³¥�¶F²©¡öõeì ­xÀ�ªµ¤F¡� -­�¯µ®A¦ÿ»x¢#·£­�¥�¶F²©¡öõ#­xÀ�Ã2¢F­fª�´£Ït¾Ù¡Y´¸¤:»x²©²

·£­x¢F´¸ªµ¯µ½F·öªÆ»�Ã2¢F­xª¿ª�¤F»fª¿´µ¶:»f¢F´Æ»f¢.Õgf¹húÛn×P¹|´¸¦³¥�¶F²³¡ØõRÏ'ª�­�¨x¡vª�¤A¡£¯�¾¿¦©ªµ¤_ì�È
ÔT¡vª
æ � ÏRæ C Ï�³`³Í³©ÏRæ�y�Éd¡�ª�¤F¡�«�¡v¯¸ª�¦©·£¡v´Æ­xÀÙì`È¬æ � ¤F»x´Æ»�®F¦ÿ»f¨�¯�»x¥ ¾¿¦©ªµ¤�»

´µ¡v·vªµ¦³­�¢�»x´±´µ¤F­z¾¿¢b¦©¢bÂt¦³¨�½F¯¸¡&Û�Ïw´µ½F·�¤iª�¤:»NªÆ»�·£¯¸­�´µ´¸¦³¢F¨�·�¤:»x¢F¨x¡�»fªÄ6 5 ªµ¯�»x¢F´@¹À�­�¯¸¥§´Fæ � ¦©¢2ªµ­Pæ 5 Ï6Û�fºÑuf fEÈ§Í¼´¸¦³¢F¨�ªµ¤F¡�þF¯µ´¸ªi
¿¡£¦©®F¡£¥�¡£¦©´¸ª�¡v¯�¥§­z«�¡fÏT¾Ù¡
¥§»zÓ�¦©¢�ª�¯µ­'®F½F·v¡4»x¢§¡öõ'ª�¯µ»�É:»x¢A®g¾¿¦©ªµ¤�»/·v²ÿ»x´¸¶mÏ�´¸½F·�¤Yª�¤F»fª�»�·£¯µ­x´µ´µ¦©¢F¨k·�¤:»f¢F¨�¡
»fªUªµ¤:»fª6·£²³»x´µ¶�®F­'¡£´6¢F­xª6·�¤F»x¢F¨�¡�ª�¤A¡±Ã2¢F­fª�ª|Ó'¶�¡xÈe��­�æ � ¤:»f´8»�®F¦³»x¨�¯�»f¥
¾¿¦Òª�¤
»&´µ¡v·vª�¦©­�¢�»x´¿´µ¤F­z¾¿¢i¦³¢iÂE¦³¨x½F¯µ¡lpFÏ�¾¿¤F¡£¯¸¡	6|y ÜÁC ¦³´¬ª�¤A¡/»f®F®F¦©ªµ¦³­�¢F»x²d·v²ÿ»x´¸¶mÈ

A A A

s1 s2 3s s4 s s

1 2 n+1

2n+22n+1

Ø|Ù$Ú�ÛkÜ�Ý�ô
º±­n¾ ¾8¡�»x¯¸¡g¯¸¡ñ»x®AÓ[ªµ­b®F¡öþ:¢F¡�»iÃ'¢A­xª^æ�ô� È`àî¡ñ»ñ«x¡Yª�¤F¡Jf É:»f¢F®F´�¾¿¦Òª�¤

·£²³»x´µ¶A´�­x¢�ªµ¤F¡�²©¡vÀÁª�­xÀ4ÂE¦³¨x½F¯µ¡�pî»x¯µ­x½F¢F®+ª�¤F¡`¯µ¦©¨�¤�ª�¥�­�´¸ª�ÉF»x¢F®mÏ8½F´µ¦©¢F¨#ªµ¤F¡
¾8¡ñ»ñ«'¦³¢F¨î¶:»fªµªµ¡£¯¸¢%­xÀ4ªµ¤F¡Hxzy ÜÁC ¹P¥§­z«�¡i´µ¤A­n¾¿¢%¦³¢ ÂE¦³¨�½A¯µ¡[Û�ÏÙ·�¤F»x¶Aª�¡v¯�pFÏ8ª�­



¼Jc 2 ½ Ã�À[Ä`ÄET]Â�T­/=Ã�T8U�Ã�ÀÁWRT]ÀÁU�V.Ä
ÀÁUÁY�V0wx/�1�X�WRY[T]ÀRU�\"X�¾-zmÂê/$ë X[ÅJÆ�U[X[V.Ä
­�ÉAª�»x¦³¢`»�Ã2¢F­xª�æ ô� È6àî¡�­�ÉF´µ¡v¯¸«x¡�ªµ¤:»fª�æ ô� ¦³´¿»&¢F¡v¦³¨�¤2É�­�½F¯/Õ}¦©¢`ªµ¤F¡/ �­x¯µ®F¦³»x¢·£­x¥§¶F²©¡öõF×8­xÀt»x²©²dªµ¤F¡-Ã2¢F­xª�´|æ � Ï"æ C Ïd³Í³Í³ÒÏ"æ�yAÏF´¸¦³¢F·v¡4ª�¤F¡4¾8¡ñ»ñ«'¦³¢A¨§¶:»Nªµª�¡v¯µ¢`­xÀ
ª�¤A¡
xzy ÜÁC ¹|¥�­z«�¡±´µ¤F­z¾¿¢Y¦©¢gÂE¦©¨�½F¯¸¡-Û�Ï�·�¤F»x¶Aª�¡v¯	pAÏ�¦©´�¶F»x¯¸ª8­xÀT»�ÎÙ¯¸½F¢F¢F¦³»x¢g²©¦³¢FÃ
Õ}´¸¡£¡�)�ùRû6/Á×ØÈK÷|¢�­�¯µ®A¡£¯8ªµ­�¡v´¸ª�»fÉF²³¦©´µ¤ � ¤F¡v­�¯µ¡v¥ ÛñÜAÏ'¾8¡4¤:»ñ«x¡Æª�­/¶F¯µ­z«�¡¼ª�¤:»fª¬æ�ô�¦³´¿®F¦dcR¡v¯µ¡v¢2ª±À�¯µ­x¥�æ � ÏRæ C Ï�³Í³`³ÒÏRæ�yAÈÙÂw­x¯¿ªµ¤F¦³´¿¶F½A¯µ¶�­�´µ¡fÏ�¾8¡�þF¯µ´¸ª¼¦³¢�«x¡£´¸ªµ¦³¨�»Nª�¡
¤F­z¾�æ�ô� »x¢F®�æ � »x¯µ¡&¯¸¡£²ÿ»Nª�¡£®RÈiæ�ô� »x¢F®�æ � ®F¦dcR¡v¯ÆÉ�Ó[»x¢�fw¹Pªµ¦³¥�¡£´Æ¦Òª�¡v¯�»fªµ¡£®
®F­�½AÉF²³¡�­xÀm»Fxzy ÜÁC ¹P¥§­z«�¡fÏ�¾¿¤F¦³·�¤§¦³´6»�x A y ÜÁC ¹P¥§­z«�¡/Õ�´µ¡£¡O)µ+=t0/ÿ×öÈUÎ�Ókª�¤F¡±¯µ¡v´µ½F²Òª
­xÀB�&È�Q4¤�Ó�»x¥§»¼»f¢F® � È � ´µ½AÃf»f¥§­xªµ­FÏn¾Ù¡�Ã2¢F­z¾�ª�¤:»Nª|ª Ô A y ÜÁC Õ¢æ�ô� ×Í� Ô A y ÜÁC Õjæ � ×>ª®F¡v¶d¡v¢F®F´Ù­x¢F²©Ó&­x¢§ª�¤A¡¼¶�¡£¯¸¥k½Aª�»Nª�¦³­x¢ 4 ¨�K A y @"C ®F¡öþ:¢F¡£®gÉ2Ó&ªµ¤F¡±·vÓ'·£²©¦³·¿­�¯µ®A¡£¯­xÀ�ª�¤F¡�ÕlÝ�f
hbÝ�×E´¸ªµ¯�»x¢F®A´8­xÀ�ª�¤A¡¼´¸¡£·vªµ¦³­�¢�­xÀRÂE¦³¨x½F¯µ¡�pFÈKÂw½A¯¸ª�¤A¡£¯£Ï�ªµ¤F¡£¯¸¡Æ»x²Ò¾¬»ñÓ'´
¡öõ�¦©´¸ª�´±»x¢`­�¯¸®F¡£¯¿­xÀCª�¤A¡gÕ]Ý¯f¹h%Ýx×Ù´¸ª�¯µ»x¢F®F´vÏw´µ½F·�¤iª�¤:»fª�ªµ¤F¦³´�®A¦�cd¡£¯µ¡v¢F·£¡�¦³´�¢A­xª
â£¡v¯µ­îÕ}´¸¡£¡�¡xÈ ¨FÈ�)µ+ · /]Ïm¾¿¤F¡v¯µ¡��&ÈkQ4¤�Ó�»x¥§»�·£­�¢A´¸ª�¯¸½F·vªµ´�»x¢[¦³¢Aþ:¢A¦©ª�¡/À}»x¥§¦©²©Ói­xÀ
Ã2¢F­xªµ´¬É�ÓY»x¶A¶F²©Ó'¦³¢A¨�xzyn¹|¥�­n«x¡£´Ù¾¿¤A¦³·�¤�·�¤:»x¢A¨�¡4´µ­x¥§¡|b�»x´µ´¸¦³²³¦©¡v«�¦©¢2«f»x¯¸¦ÿ»x¢�ªµ´Ù­xÀ
­�¯¸®F¡£¯ fT×ØÈKÅÆ·v·£­�¯¸®F¦³¢A¨�ªµ­�ªµ¤F¡±®F¦³´¸·£½F´¸´µ¦³­x¢g»fª6ªµ¤F¡¿¡£¢F®§­xÀdªµ¤F¡¿þ:¯µ´=ª8´¸¡£·öª�¦³­x¢mÏ�¾Ù¡
¥§»zÓÆ»x´¸´µ½F¥�¡Uª�¤:»fªR¾Ù¡6¤:»ñ«�¡�»x²©¯µ¡£»x®AÓ-»f¯µ¯�»f¢F¨�¡£®-´¸½F·�¤k»f¢-­�¯µ®F¡v¯T¦³¢4ªµ¤F¡6®F¦ÿ»x¨x¯�»x¥
­xÀ�ÂE¦©¨�½F¯¸¡OpFÈ � ¤2½F´�æ�ô� »x¢F®�æ � »f¯µ¡�¢A­�¢�¹|¡a�2½F¦©«f»x²©¡£¢�ªñÈ�Ð±­n¾8¡v«x¡£¯vÏ_æ�ô� ·£­�½A²³®´¸ªµ¦³²©²�·£­�¦©¢F·£¦©®F¡U¾¿¦©ª�¤/­�¢F¡8­xÀFª�¤A¡ÙÃ2¢F­xªµ´Gæ 5 ÏAÛ]f ÑVf fEÈ��'½F¶F¶�­�´µ¡zæ�ô� ·v­�¦³¢F·v¦³®F¡v´¾¿¦©ªµ¤�æ C È/÷|¢#ªµ¤F¡�»xÉ�­n«x¡�·£­�¢F´=ª�¯¸½F·vªµ¦³­�¢[­xÀzæ ô� Ïm¾8¡�¤:»ñ«�¡�¦³¢F´¸¡£¯=ª�¡£®#»x¢[¡Øõ�ªµ¯�»É:»x¢A®/¾¿¦©ªµ¤k»Æ´¸¡£¡v¥§¦©¢F¨�²©Ó4½F´µ¡v²³¡£´¸´K·£²³»x´µ¶RÏx´µ½A·�¤kª�¤:»fªE»¼·v¯µ­�´¸´µ¦©¢F¨Æ·�¤:»f¢F¨�¡�»fªCª�¤F»fª
·£²³»x´µ¶#®F¦©®î¢F­fª�·�¤:»f¢F¨�¡�ª�¤F¡�Ã2¢F­xª�ª|Ó�¶�¡xÈ§à.¡�¥g»ñÓ#»x´-¾8¡£²©²�¦©¢F´µ¡v¯¸ª�ª|¾Ù­�´µ½F·�¤
¡öõ'ªµ¯�»kÉ:»x¢A®F´¬¾¿¦©ªµ¤�·£²ÿ»f´µ¶F´vÈ � ¤A¡£¢�¾Ù¡-¥§»ñÓY»f¶F¶F²©Óg»k´µ¦©¥§¦©²ÿ»x¯6·v­�¢F´¸ªµ¯µ½F·öª�¦©­�¢`»x´
»xÉ�­z«�¡xÏt½F´µ¦©¢F¨�»Px A y Ü L ¹|¥�­n«x¡§¦©¢F´¸ªµ¡ñ»x®î­xÀ�»Hx A y ÜÁC ¹P¥§­z«x¡�ªµ­b­�É�ª�»x¦©¢.»`Ã2¢F­xªæ�ô ô� ÈKÅÆ´�Éd¡öÀ�­�¯µ¡fÏ0æ�ô ô� »x¢A®�æ � »x¯¸¡¼®F¦©´¸ªµ¦³¢F¨�½A¦³´µ¤A¡£®�É�Óg»lb�»x´¸´µ¦³²©¦³¡ö«k¦³¢�«f»x¯¸¦ÿ»x¢�ª6­xÀ
­�¯¸®F¡£¯/ÕlÝ�f�h�ý�×öÈÙÑ�­�¯¸¡£­z«�¡v¯£ÏÁæ�ô ô� »x¢F®Hæ C »f¯µ¡�®F¦³´=ª�¦©¢F¨�½F¦©´µ¤F¡v®�É�Ói»^b�»x´µ´¸¦³²³¦©¡v«
¦³¢�«f»x¯¸¦ÿ»x¢�ªU­xÀR­�¯µ®A¡£¯¼ÕlÝ¯f�hîÛz×öÈC÷|¢F®F¡£¡v®mÏ6æ�ô ô� »f¢F®�æ � ¤F»z«x¡¼ªµ¤F¡¿´�»x¥�¡�b�»x´µ´¸¦³²³¦©¡v«
¦³¢�«f»x¯¸¦ÿ»x¢�ª�´-½A¶îª�­i­�¯¸®F¡£¯gÕlÝ¯f�h Ý�×ØÏt´¸¦³¢F·v¡�ªµ¤F¡vÓ[®A¦�cd¡£¯�É�Ó[­�¢F¡Jx A y Ü L ¹P¥§­z«�¡fÏ¾¿¤F¡v¯µ¡ñ»f´
æ � »x¢F®Hæ�ô� : æ C »x¯µ¡�®F¦©´¸ª�¦©¢F¨�½F¦©´µ¤F¡v®`É2Ói»^b�»x´¸´µ¦³²©¦³¡ö«Y¦³¢�«f»x¯¸¦ÿ»x¢�ª¿­xÀ
­�¯¸®F¡£¯§ÕlÝ�f�h Ûn×öÈ�÷PÀ�æ�ô ô� ¤F»x¶F¶�¡£¢F´�ª�­`·£­x¦³¢F·v¦³®F¡k¾¿¦Òª�¤#­�¢F¡�­xÀ�ª�¤F¡�Ã2¢F­xªµ´Oæ A Ïæ L Ï�³Í³`³©Ï"æ�yAÏF¾8¡�¥g»ñÓY¦©¢F´µ¡v¯¸ª±­�¢F¡�¥�­�¯µ¡ÆÉ:»x¢F®`¾¿¦©ªµ¤b»&·£²³»x´µ¶�ªµ­�ªµ¤F¡�®F¦ÿ»x¨x¯�»x¥
­xÀ¬æ � »f¢F®.»f¶F¶F²©Ó#»�x A y Ü0À ¹|¥�­n«x¡&ª�­b­xÉAª�»x¦©¢#»iÃ2¢F­xªOæ ô ô ô� ÈÔ
¿¡£¶�¡ñ»fªµ¦³¢F¨`ª�¤F¦©´
¶F¯¸­�·v¡£´µ´�ÕjfJháÛn×|¹lª�¦³¥�¡£´vÏ:»fª±¥�­�´¸ª£ÏF¾Ù¡�¡£¢F®�½F¶`¾¿¦©ª�¤�»�Ã'¢A­xª¼¾¿¤A­�´µ¡� �­x¯µ®F¦³»x¢
®F¦©´¸ª�»f¢F·£¡-ª�­¹æ 5 ¦©´�­�¢F¡fÏ"Ñ : Ü0¥ñÛ�¥`³Í³Í³!¥±fEÈ

+ � ã�æ ý]æ�õEæ_ýÁïzêO¾ � í ý}éE�+ç�¾±ð � ç � ïñê�ðöïÛã � ï � ð
÷|¢�ªµ¤F¦³´C´µ¡v·vªµ¦³­�¢�¾8¡Ù´¸¤F­z¾+ª�¤:»fªCª�¤A¡£¯µ¡Ù»x¯µ¡8¦³¢AþF¢F¦©ªµ¡£²©Ó4¥g»x¢�Ó�Ã2¢F­xªµ´EÉ�¡vª|¾8¡£¡v¢

ª|¾8­/Ã2¢F­xªµ´8­fÀq -­�¯µ®F¦³»x¢&®F¦©´¸ª�»f¢F·£¡¿ª|¾Ù­AÏ�»f´8´=ª�»fªµ¡£®�¦³¢ � ¤F¡£­x¯µ¡£¥ Û�ÛxÈEÅÆ²Òª�¤F­x½F¨�¤
¾8¡Y·£­�½A²³®�½F´¸¡�»x¢+»x¢:»f²³­�¨�­x½F´�·v­�¢F´¸ªµ¯µ½F·öª�¦©­�¢�»x´k¦©¢.ª�¤A¡Y´µ¡v·£­�¢F®+´¸¡£·vªµ¦³­�¢RÏK¾Ù¡
¶F¯¸¡vÀ�¡£¯±»x¢A­xª�¤F¡v¯¿·£­�¢F´=ª�¯¸½F·vªµ¦³­�¢�¾¿¤F¦©·�¤�¦©´�¥k½F·�¤b´¸¦³¥�¶F²³¡v¯£È

� ¤F¡4ª|¾8­�Ã2¢F­xª�´;æ »x¢A®�Òæ ¤:»ñ«'¦³¢A¨� �­�¯¸®F¦ÿ»f¢g®F¦©´¸ª�»f¢F·£¡4ª|¾8­FÏAªµ¤F¡£¯¸¡-¡öõ�¦³´=ª�´
»bÃ2¢F­xª¹æ � ¾¿¤F¦³·�¤+®F¦dcR¡v¯µ´�À�¯µ­�¥ æ »x¢F®öÒæ É�Ó�­�¢F¡�·v¯µ­�´¸´µ¦©¢F¨ô·�¤:»x¢F¨x¡xÈ�æ �¤:»x´k»�®F¦ÿ»x¨x¯�»x¥ ¾¿¦©ªµ¤+»�´µ¡v·vª�¦©­�¢+»x´k´¸¤F­z¾¿¢ ¦©¢�ÂE¦©¨�½F¯µ¡�Û�ÏUÀ�­�¯Of : Ý�ÏU´µ½F·�¤



à ½ ÀÁU�T�U[Å�T�U�T]V�/�ÅEÀ�¾zT]Â�yÇX[ÅÔÄ�w[X�WBV�/0Ä!V�zvÀmV0w[Ä ¼ |
ª�¤F»fª�».·v¯µ­�´¸´µ¦©¢F¨�·�¤:»x¢A¨�¡ô»fª<6 C Õ�­�¯<6 A ×�ª�¯µ»x¢F´=À�­�¯µ¥�´�æ � ¦³¢�ª�­ æ Õ}­�¯÷Òæ�Ï
¯µ¡v´µ¶�¡£·öª�¦©«x¡£²ÒÓF×ØÈÔ�'¦³¢F·v¡�¾8¡�·ñ»x¢î´µ²³¦©®F¡&­�¢F¡�­xÀ�ª�¤A¡§É:»f¢F®F´�»x²³­x¢F¨�æ � Ïq¾Ù¡�¥§»zÓ»x´¸´µ½F¥�¡gª�¤F»fª�æ � ¤F»x´�»b®F¦³»x¨�¯�»f¥ ¾¿¦Òª�¤�»�´¸¡£·öª�¦³­x¢+»x´k´µ¤A­n¾¿¢�¦³¢�ÂE¦³¨�½A¯µ¡�Þ'Ï
´µ½A·�¤�ª�¤:»fªÆ»§·v¯µ­�´¸´µ¦©¢F¨Y·�¤:»x¢A¨�¡k»fª¼Å Õ�­�¯¼Î�×�ªµ¯�»x¢A´¸À�­�¯¸¥§´�æ � ¦©¢�ª�­Ôæ Õ}­�¯eÒæ�Ï
¯µ¡v´µ¶�¡£·öª�¦©«x¡£²ÒÓF×ØÈ

BA

Ø|Ù$Ú�ÛkÜ�Ý¸4
Å¼¨�»x¦³¢RÏF¾Ù¡�»x¯µ¡�¯µ¡£»x®AÓ`ª�­�®F¡vþF¢F¡&»&À}»x¥§¦©²©Óg­xÀKÃ2¢F­xªµ´ £ æ�ym®>y[ïBø`®F¦³»x¨�¯µ»x¥�¹

¥§»fª�¦©·ñ»x²©²©Ó�È�Å ®F¦ÿ»f¨�¯�»x¥ ­xÀkªµ¤F¡îÃ2¢F­fªoæ�y ¦©´`´µ¤F­z¾¿¢ü¦©¢ ÂE¦©¨�½F¯¸¡Çn�È ÷Pªb¦©´
½F¢F®A¡£¯µ´=ª�­'­�®iª�¤:»NªÆ¦Òª¼·v­�¦³¢A·£¦³®A¡£´¿¾¿¦©ª�¤`ª�¤A¡�®F¦³»x¨�¯�»f¥ ­xÀUÂt¦³¨�½F¯¸¡/Þ�­�½Aªµ´µ¦©®F¡�ªµ¤F¡
¦³¢A®F¦³·£»fª�¡v®�´µ¡£·öª�¦©­�¢mÈ

BA

n  full
twists

n  full
twists

−n  full  twists

Ø|Ù$Ú�ÛkÜ�Ýed�â ÅüÀ}»x¥§¦©²©Ó�­xÀEÃ'¢A­xª�´ £ æ¹yB®>yêï,ø
� ¤F¡g¤F­�¯µ¦©â£­�¢�ª�»x²6É:»x¢F®î¦³´/ª|¾¿¦©´¸ªµ¡£® �|f ªµ¦³¥�¡£´£ÏC¦³¢.»�¥§»x¢F¢F¡v¯/ªµ¤:»fª/¨�¦©«x¡£´

¯µ¦©´µ¡-ª�­§Ý¯f[¢F¡v¨�»fªµ¦©«�¡�·£¯¸­�´µ´¸¦³¢F¨x´£È � ¤F¡�ª|¾8­§«x¡£¯=ª�¦³·£»x²TÉ:»x¢A®F´Æ»f¯µ¡�Éd­fª�¤`ª|¾¿¦³´¸ªµ¡£®
f ª�¦©¥§¡v´£È à.¡[­�ÉA´µ¡£¯=«�¡#ª�¤:»fª�»x²©²Æª�¤A¡îÃ2¢F­xªµ´�æ¹y+¤:»ñ«�¡#ª�¤F¡ôª|¾8­%¯¸¡`�2½F¦³¯¸¡£®
¶F¯¸­�¶d¡v¯¸ªµ¦³¡£´vóU·�¤:»x¢F¨x¦³¢F¨�»&·£¯¸­�´µ´¸¦³¢F¨§»fª¿Å ª�¯µ»x¢F´¸À�­x¯µ¥�´;æ¹y&¦©¢2ªµ­¹æ�Èe��¦³¥�¦³²³»x¯µ²ÒÓ�Ï
»&·£¯¸­�´µ´¸¦³¢F¨�·�¤:»x¢F¨x¡/»Nª±Îáªµ¯�»x¢F´=À�­�¯µ¥�´;æ¹y�¦©¢�ª�­¢Òæ�È
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