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� 
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� P:âªßàÝ�Ù  0ß»Ú�Ù¢ã�Ý�Ù� ²æ;Ú�Þ¢Ø6 ûµüµþBÿ������,ð¸ô�ëtô�í�ñ�ïpìyí�ïpñ�×©÷�Öpð¸ì¢Ö�ìZéÊê�ô�ð¸ô�í�ô¥é;õ:ë �ªêpð_í�×�ô�×yí�é;õ3ú�×]ñ�í�ð¸ìZ×Zô
ÿ ë0êpîhë �ªê�ðcí�×¬ô�×yí�é;õ&×]î�òÊ×Zô � ü���������� ¹ �������������  !�#" 
 ��ë;ìwÖ�×Zîpò�×`ð¸ô,ðSê�ì]ð¸îp×Zê�í�í�é²í�Ö�×�×]ö¸×���×Zê�í�ôMé;õë;ê�é�ñ�îp×Zñ�×]îhóªë;ðSñ,é;õ3ú�×]ñ�í�ð¸ìZ×Zô©þ%$ � � ��
�$�ð¸ô,í�Öp× OjÝ�Þ;ÚjÝ'&)(!ÙZÚyÝ�Ù+*¬é;õ3í�Öp×�×Zîpò�×�ë0ê�î � ð¸ô¥ð_í�ô�ÙZâ  ,&%(!ÙZÚjÝ�Ù+* 

�`ìZì�ë0ô�ðSé�êªë;ö¸ö � �ª÷¥×$ñ�×jõà×Zñ©í�é5í�Öp×�úÊ×Zñ�í�×�� ë;êpî¼í�Öp×�×Zîpò�×�ô�×yí�ô²é;õ�ò�ñ�ë;ópÖ û ( � ÿ8þ�û �²ë;êpî �8þ�û ���
ñ�×Zô�ó¯×]ìyí�ð_úÊ×Zö&� 


�:î�òÊ×Zô&÷¬ðcí�Ö©í�Öp×¥ôwë ��×�ô�íwë;ñ�í:ë0ê�î²×Zêpî��FúÊ×Zñ�í�ð¸ì]×Zô?ë0ñ�×,ì�ë;öSö¸×ZîAOjÙ�è -.&\è�á�áwØ6O�
-ù ×,îp×��ªêp×�í�Öp×¥î�ðSñ�×Zìyí�×Zî
OjÙ�è -.&\è�á�áwØ�Þ;ÜÊæ;Û8ÙZâ¯Ý�Ù� Cæ;Ú�Þ¢Ø6 ¬û0/�1�üµþBÿ���� S �¯é0õªûýüµþBÿ�������í�é (Á×Jí�Öp×�ò�ñ�ë0ópÖ`÷¬ð_í�Ö � S ü ��2�����3`ü
þ � � � �54 �76 ÿ8"�þFéÊê�×�ô�×Zö_õªö¸é)éÊó¾ð¸ôMë;îpîp×Zî¾õàéÊñ?×�ë0ì¢Ö²ú�×]ñ�í�×���ð¸ê$ûIópñ�é]ú�ð¸îp×Zî¾í�ÖªëHíMð_í:î�é)×]ô?êpé;íCë;ö¸ñ�×�ë0î �
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õàñ�é � � ( ��ìZñ�éÊô�ô�ðSê�ò"��ïpô\í�éÊê�×�×ZîpòÊ× 
:O�éÊñ���ë;ö¸ö&� �CF���H'I
J>KML ��N0þ � �yû ��ü���PQ4Áþ � �.P � 6 ��é;õÄûR" 
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ö¸ð¸ê �Aô,�¬ë0êpî �RðSô`í�Ö�×8ó¯×Zñ��«ï|íwë!í�ð¸é�ê5í�é (¯×�ñ�éÊï|í�×]î 
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�Bê í�Öpð¸ô�ô�×Zìyí�ð¸éÊê ÷¥×¦÷¬ð¸öSöPîp×Zô�ìZñ�ð (Á×fíB÷¥é ë;ö¸òÊé�ñ�ð_í�Ö ��ô¾í�Öªë!íhì]é ��ópï)í�×5é %!�Bö¸ðSê�×�ô�é�ö¸ï)í�ð¸éÊêpôtí�é¼í�Öp×
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`,×yõàé�ñ�×¥÷¥×�ó�ñ�é)ì]×Z×Zît÷�ð_í�Ötí�Öp×�î�×]ô�ì]ñ�ð¸ó)í�ð¸é�ê«é;õªí�Ö�×Äë;ö¸òÊé�ñ�ð_í�Ö � �j÷¥×¬êp×Z×Zîtí�é�îp×��ªêp×¬ô�é ��×,êpé0íwëHí�ð¸éÊê 

�&×yí�#µü þBÿ������ (¯×�í�Öp×�í�ñ�×Z×²ð¸êh÷�Öpð¸ì¢Ö�í�Öp×¾ñ�éÊï)í�ð¸êpòt÷¬ðSö¸ö¯íwë �0×�ópö»ë;ìZ× 
,ÿ ð¸ô¥í�Öp×©úÊ×Zñ�í�×��Òô�×yí¬é0õ #

5



ë;êpî � ð_í�ô�×Zîpò�×�ô�×yí�
,�Fí�Öpé�ö¸îpô,í�ÖªëHí�4 ��4)ü 4 ÿE4 � - 


Opé�ñ¥×�ë0ì¢Ö�úÊ×Zñ�í�×�� �U6 ÿ ÷¥×�ìZé�êpô�í�ñ�ïpìyíPí�Öp×�ô�×yí
� 3 ü�� ��� 4 $ 6 Fa��H I J K5L ��N0þ � � # ��" 2 �������

þ��\ì]é�ê	�`ô�íwë;êpîpôÀõàéÊñ
��ìZé�êpô�ï ��×�� ��
 ÕPÖp×¥ô�×yí:ÿ
�¦ü�� 3�� ] � 3 ÷�ð¸ö¸ö (¯×�í�Öp×¥ú�×Zñ�í�×,�tô�×yí:é;õÁë;ê«ë;ï �)ðSö¸ð»ë;ñ��îpð¸ñ�×Zìyí�×]î�ò�ñ�ë0ó�Ö #��¦üµþBÿ�� ����� �À÷�Öpð¸ì¢Ö²÷¥×P÷�ð¸ö¸öAïpô�×�ð¸ê¾í�Öp×`ë0ö¸ò�éÊñ�ð_í�Ö � 
�ù½×�ì�ë;ö¸ö #���í�Öp×¾Ú�á0ÜpÝåß»â�æ
æ;Ú�ÞwØ� 
=ÕPÖp×�×Zîpò�×�ô�×yí«é;õ¥í�Öp×hñ�éÊï|í�ðSê�òÒò�ñ�ë;ópÖ�÷¬ðSö¸ö
(¯×�îpð&% ×Zñ�×Zê�í8ëHí«×�ë;ìwÖ ô\íwë0ò�×�é0õPí�Öp×�é %!�Bö¸ðSê�×
ñ�é�ï)í�ð¸êpò8ë;ö¸òÊé�ñ�ð_í�Ö � 
-ù½×`îp×Zêpé;í�× ( �2# �; üµþBÿ � ��� �; ��í�Öp×�ñ�é�ï)í�ð¸êpòtòÊñ�ë;ópÖfë!í�ô\íwë0ò�×0H�
 � �; ð¸ô,í�Öp×
×Zîpò�×�ô�×yí�é;õ
#��; 


�`ïpñ�ð¸êpò�í�Öp×fìZéÊïpñ�ô�×¦é;õ`í�Öp×5ñ�éÊï)í�ð¸êpò��?÷¥×¦îp×Zêpé;í�× ( ���5$�� ���@)��wþ X �tí�Öp×fì]ï�ñ�ñ�×]ê�í�ó¯é�ô�ð_í�ðSé�ê é;õ
óªë;ì��;×jí�Xf÷�Ö�ðSö¸× � ( ��L ��H'I�þ X �C÷¥×�îp×Zêpé;í�×�ð_í�ô�é�ñ�ð¸òÊð¸ê�ë;êpî ( � L ��N��wþ X �M÷¥×�îp×Zêpé;í�×²ð_í�ô�î�×]ô\í�ðSê�ë!í�ð¸é�ê 

NAð¸êpìZ×Pí�Öp×�ñ�é�ï)í�ð¸êpò¾ðSô�Öªë;ópó¯×Zêpð¸êpò�é�ê�ë�í�ñ�×Z× �Êõàé�ñ�×Hë;ìwÖ�ó�ë0ì��0×yí X �;í�Öp×Zñ�×`ðSô¥ëÄïpêpð � ïp×`ô�ð ��ópö¸×�þå÷�ð_í�Öêpétñ�×ZóÁ×�ëHí�ðSê�ò²ú�×]ñ�í�ð¸ìZ×Zô,��óªëHí�ÖRX�� �YJ-þ��M$ � ���@) �yþ X ��� L ��N��yþ X ���Cõàñ�é ���5$�� ���@) �yþ X �?í�é L ��N��yþ X ��
Lù ×`îp×5�
êpé;í�× ( ���Àþ X � í�Öp×���ñ�ô�íMê�é)îp×�é�êtí�Öpð¸ô:óªëHí�Ö�þFêpé;íCð¸êpìZö¸ïpîpð¸êpò��5$�� ���@) �wþ X ���?ë;êpî ( �EN0þ X � í�Öp×�ô�×ZìZé�êpî
é�êp× 
��§ê5í�Ö�×«ì�ë;ô�×�í�ÖªëHíRN0þ X �Pë;êpî��HéÊñ
�&þ X �Pë0ñ�×¾êpé;íÄ÷¥×Zö¸ö&îp×��ªêp×Zî½þ X�� �YJ-þ��M$ � ���@) �yþ X ��� L ��N��yþ X ���`ð¸ô
í�é)é�ô�Öpé�ñ�í�õàé�ñ N0þ X �¥ë;êpî��HéÊñ��Àþ X ��í�é�Ö�ëZúÊ× ��×�ë;êpð¸êpò ���0÷¥×²ë;ô�ô�ï ��×¬í�ÖªëHí�í�Ö�×,�fñ�×yí�ïpñ�ê�í�Ö�×²ô�ó¯×Zì]ð»ë;ö
ú0ë;öSï�×���ìZé�ê	�hþåõàé�ñ��\ìZéÊê�ô�ï ��×Zî	� ��


ÕLé�îp×��ªêp×¾òÊñ�ë;ópÖ # �; ü þBÿ � ��� �; �¥÷¥×¾ô�ð ��ópö&��ÖªëZúÊ×¾í�é�ô�ó¯×ZìZðcõ�� � �; ô�ð¸êpìZ×²ÿ � ð¸ô&�+��×Zî 
 � �;
ìZéÊê�íwë;ð¸êpôÄëHí ��éÊô�íW4 ÿU4ª×Zîpò�×Zô��ªé�êp×�õàé�ñ�×�ë;ìwÖ5óªë;ì��0×yí`í�ÖªëHíÄÖ�ë0ô�ê! í`ñ�×�ë0ì¢Öp×Zî�ðcí�ô¬îp×Zô�í�ð¸êªëHí�ð¸éÊêfë!õ»í�×Zñ
H¥ñ�é�ï)í�ð¸êpòhô�í�×Zópô«þFô�íwë;òÊ×Zô,��
�ÕPÖp×�×]î�òÊ×tí�ÖªëHí�ìZéÊñ�ñ�×Zô�ó¯éÊê�îpô¬í�é¦óªë;ì��;×yí9X �-îp×Zêpé;í�×]î ( ��� L I �0þ X ���&ð¸ô
îp×��ªêp×Zî5ë0ôCõàéÊö¸ö¸é�÷¬ô�ø

� L I �0þ X ��ü#" þ��5$�� ���@) �yþ X ��$&%('*)����&þ X ��+�%,'*) � ðcõ-�&þ X ��.ü L ��N��wþ X �
þ��5$�� ���@) �yþ X ��$&%('*)����&þ X � �/�0� � é0í�Öp×Zñ�÷¬ðSô�×

ù Ö�ë!í�÷¥×t÷�ë;ê�í�í�é5ñ�×]ó�ñ�×]ô�×]ê�í�÷¬ð_í�Ö ×�ë0ì¢Ö�×Zîpò�×8ð¸ô�í�Ö�×�ðSê|õàéÊñ���ëHí�ð¸éÊêhí�ÖªëHí²ð_õ¥óªë0ì��0×yí X �3ð¸ê�í�Öpð¸ô
ñ�é�ï)í�ð¸êpòRô�í�×Zó ��í�ñ�ëjúÊ×Zö¸ô�í�Öpñ�é�ïpò�Ö ×Zîpò�× þ��5$�� ���@)��wþ X ���*�&þ X ���hé0õ¾í�ñ�×]×�# �`ð¸ê í�Öp×=êp×��|í5ô�í�×ZóI÷�ð¸ö¸ö
ìZé ��ó¯×yí�×¬õàéÊñP×]î�òÊ×«þ1�&þ X ���5N;þ X ���Mé0õ
# 
D�`êh×,�pë ��ópö¸×`é0õ:ëtñ�é�ï)í�ð¸êpò�òÊñ�ë;ópÖhðSôCòÊð_úÊ×ZêhðSê7O3ð¸ò�ïpñ�× - 


Õ�Öp×�õàé�ö¸ö¸é�÷�ð¸êpò¾öS×�� ��ëHíwë�ñ�×ZòAë0ñ�îpð¸êpòtí�Öp×¾ñ�éÊï|í�ðSê�ò8ò�ñ�ë;ópÖÒë;ñ�×²ï�ô�×yõàïpö-õàéÊñCí�Öp×²î�×]ô�ðSò�ê¦ë;êpîhí�Öp×
í�ð ��×�ë0êªë;ö&�)ô�ð¸ô,é0õ3í�Ö�×�é %	�§ö¸ð¸êp×¬ñ�éÊï|í�ðSê�ò8ë;ö¸òÊé�ñ�ð_í�Ö � 


243657598;:=< Ù�Ýpÿ � ç�Ù`Ý$ |Ù (!ÙZÚyÝ�Ù+*EOjÙ�Ý&á?-¬Ý$ |Ù�Ú�á;ÜpÝàß»â)æÄæ;Ú�Þ¢Ø6 «ãwá;â�OyÝàÚwÜpã�ÝFÙ� -¢Ú�á;Û ÝåÚ�Ù¢Ù-# üµþBÿ ����� �>> |ÙZâ>B 4 ÿ � 4Êü '>4 ÿU4 � 3��

?A@CBDBFE � (pô�×Zñ�úÊ×©í�Öªë!í`õàé�ñ�×�ë;ìwÖ�×Zîpò�×$þ%$ � � �¬é;õ:í�ñ�×Z× # �ª÷¥×¾ìZñ�×HëHí�×A3�úÊ×Zñ�í�ð¸ìZ×]ô��ªêªë ��×]ö&� $ 3 ë;êpî
��� �pð¸ê�í�Ö�×�ñ�éÊï|í�ðSê�ò8ò�ñ�ë;ópÖ 
LÕPÖ|ï�ô��G

3�� ] 4+� ��� 4 $ 6 Fa��H I J K5L ��N;þ � � # ��" 4|ü 3>4 �U4|ü 3�þ.4 ÿ�4 � - �.�

Õ�Ö�×]ê �)í�Öp×�êAï ��(Á×Zñ�é;õ3ú�×]ñ�í�ð¸ìZ×Zô�é;õ:ÿ��5ð¸ô
4 ÿ � 4�ü G

3�� ] 4 � 3 4|ü G
3�� ] 4+� ��� 4 $ 6 F���H'I
J>KML ��N0þ � � # ��"@2 ������� 4|ü
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6

O3ð¸ò�ïpñ�× - ø�ÕPÖp×tê|ï+��(¯×Zñ�ôÄê�×,�Aí�í�é$í�Öp×«ê�é)îp×Zô�é0õ?í�Öp×¾í�ñ�×]× # ñ�×Zópñ�×Zô�×Zê�í�í�Öp×tîp×Zô�í�ð¸êªëHí�ðSé�êfé0õ?í�Öp×
óªë;ì��;×jí¬ö¸é)ìHëHí�×Zî�ð¸ê�í�ÖªëHí�êpé)îp× 
 ��ñ�ë0ópÖ #��5ð¸ô�í�Öp×�ñ�é�ï)í�ð¸êpòtòÊñ�ë;ópÖ$÷�Öpð¸ìwÖ$ì]é�ñ�ñ�×Zô�ó¯éÊêpî�ô,í�étí�ñ�×]×E#
ë;êpî�í�Öp×©óÁ×Zñ��tï)íwë!í�ð¸é�ê�í�é (¯×�ñ�éÊï|í�×]î 


ü G
3�� ] 4+� �&� 4 $ 6 F���H'I
J>KML ��N0þ � � # ��"@4 � 4 ÿ�4|ü 3)þ.4 ÿE4 � - �!� 4 ÿE4|ü ' 4 ÿ�4 � 3

243657598�� �EO OwÜ)Û�Ù�Þ  ;ß OjÝåÚwß�çyÜpÝàßàá;â½á?- 4 ÿE4&ØpÞÊãjä;Ù�Ý$O«Þ�Ý`Ý$ |Ù�âÁá� �Ù	O�áY-8Þ�ÝàÚ�ÙwÙ+# ü þBÿ�������Ý$ |Þ�Ý
OjÞ�Ýàß O P,Ù	O�Ý$ |Ù�Ú�Ù��ZÜ)ß»Ú�ÙZÛ�ÙZâÁÝ-Ý  )Þ�Ý¯âÁá�Ý��Má,ØpÞ�ãjä;Ù�Ý�O¥ã¢á0Û¬ØpÙ�Ý�Ù -yá0ÚPÝ$ |Ù�OyÞ0Û�Ù�Ù� Hæ�ÙCß»â�Þ�æ;ß (!ÙZâ	 ;ß»Ú�Ù¢ã�Ýàßàá;â
ß �¸Ù �#BPÝ$ |ÙZÚ�Ù  Êá�Ù	O¢â�� Ý¥Ù+*;ß OjÝCÞ²ØpÞ;ß»Ú8á?-PØpÞ�ãjä;Ù�Ý�O:X1Þ0â  	��OwÜpã� ÒÝ$ |ÞÊÝ �M$ � ���@) �yþ X �¬ü �5$�� ���@) �wþ
� ��Þ;â  �&þ X ��ü=�&þ
� � � >> |ÙZâ>B?Ý  )Ù�ã¢á0Ú¢Ú�Ù	O�Øpá;â  ;ß»â�æ¾Ú�á0ÜpÝåß»â�æ`æ;Ú�ÞwØ� E# � ã¢á0â Owß OjÝ$O¥áY-�Þ«ã¢áÊè»è�Ùwã�Ýàßàá;â�á?-  ;ß»Ú�Ù¢ã�Ý�Ù� 
� ÝFá���Þ;Ú  $Ý$ |Ù²Ú�á�á�Ý�
�ÝàÚ�Ù¢Ù	O©Þ;â  $ÞMOjÙ�Ý,á?-�ß OyáÊè�ÞÊÝFÙ� 8(!ÙZÚyÝàßàãwÙ	O �

?A@CBDBFE ù½×`ópñ�é]úÊ×`í�Öp×�ö¸×�� ��ë ( ��ô�Öpé�÷¬ð¸êpò�í�ÖªëHí�ð ��ë0ö¸ö�úÊ×Zñ�í�ð¸ì]×Zô¥é;õ&í�Öp×�ñ�é�ï)í�ð¸êpò²ò�ñ�ë;ópÖM#��fÖªëjúÊ×
é�ï)í?�§îp×Zò�ñ�×Z×�ë!í ��é�ô�í - �pë0ê�î�ð¸ð �J#��5îpé)×ZôPêpé0íPì]é�ê�íwë0ð¸êfë«î�ðSñ�×Zìyí�×Zî�ì��)ìZöS× 


�Äô�ô�ï ��×�í�ÖªëHí�í�Öp×Zñ�×�ð¸ôMë�úÊ×Zñ�í�×��$é;õ�#�� �Êôwë��8$ 3 �0í�ÖªëHí,Öªë0ô?é�ï)í?�§îp×Zò�ñ�×Z×�ò�ñ�×HëHí�×ZñLí�Ö�ë0ê - 
3Õ�Öp×Zê �
õàñ�é � í�Ö�×�÷�ë��1#�� ð¸ô�ì]é�êpô�í�ñ�ï�ìjí�×Zî �&ð_í�ð¸ô�ð ��ó�öSð¸×Zîhí�Öªë!í�í�Ö�×]ñ�×�ë;ñ�×�ë!í�ö¸×�ë;ô�í�íB÷¥é5óªë;ì��0×yí�ô9X ë;êpî
��ô�ïpì¢Ö�í�ÖªëHíA�M$ � ���@) �yþ X �¬ü �5$�� ���@) �yþ
� �`ü $�ë;êpî7�&þ X �¬ü �Àþ
� ��ü � 
ANAð¸êpìZ×�í�Öp×tö¸×�� ��ëtô�íwëHí�×Zô
í�ÖªëHí�êpé�óªë;ð¸ñ�é;õMô�ïpìwÖ�óªë;ì��;×yí�ô�×,�)ð¸ô�í��p÷¥×tìZéÊê�ì]ö¸ïpî�×�í�ÖªëHí�×Hë;ìwÖfú�×]ñ�í�×���é;õ,#�� Öªë;ô`éÊï|í�îp×ZòÊñ�×Z×«ëHí
��é�ô�í - 


I�×��Aí¬÷¥×�ô�Öpé�÷µí�Ö�ë!í�#���î�é)×]ô¬êpé;í�ìZé�êÊíwë;ð¸êÒë�î�ðSñ�×Zìyí�×Zî¦ì��)ìZö¸× 
�I¬é;í�ð¸ì]×`í�Ö�ë!í��ª×�ë;ìwÖhúÊ×Zñ�í�×��Òé;õ
#��8ðSôÀé0õ�í�Öp×,õàé�ñ�� þ%$ 3 � ��� �&õàé�ñ3ô�é ��×?úÊ×Zñ�í�ð¸ìZ×]ô $ � � �Êë;êpîA��é;õÁÿ � 
3Õ�Ö�×¥×���ð¸ô�í�×ZêpìZ×,é;õÁ×Zîpò�×�þ%$ 3 � ��� �ð¸ê ���hð ��ó�öSð¸×Zô&í�ÖªëHí�þ%$ � � ��ð¸ôCë;ê�×Zîpò�×�é;õ í�Ö�×�é�ñ�ð¸òÊð¸êªë;ö�í�ñ�×]×B# 
LÕ�Öpð¸ô,ë;öSö¸é�÷¬ôLïpô�í�é ��ó�ñ�é ��×Zìyí �²ë0ê �óªëHí�Ö�é;õ #��=í�éÒëhóªëHí�Ö�ð¸ê1# 
tù½×tñ�×jõà×Zñ`í�éfð_í²ë0ô`í�Öp×tØ¯Ú�á��ZÙ¢ã�Ý�Ù� tØpÞ�Ý$ 
 I¬é�÷ �Jë;ô�ô�ï+��×�í�ÖªëHí+#��
������������� �"!�#%$�#&�
�('*),+-$�.�/
01$('*2�3
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ìZéÊê�íwë;ð¸êpôLë`îpð¸ñ�×Zìyí�×]îtì��)ì]ö¸× 
&Õ�Öp×Zê �;ô�ð¸êpìZ×!# ð¸ô?ë�í�ñ�×Z×Cí�Öp×¥ópñ�é ��×]ìyí�×Zîtì,�)ìZö¸×��«ï�ô�íLìZéÊê�íwë;ð¸ê«ëPúÊ×Zñ�í�×��
� ô�ïpìwÖ�í�Ö�ë!í��;õàéÊñ�ô�é ��×9$ 6 ÿ �ªþ%$ � � ��ë;êpî¦þ � ��$ ��ë;ñ�×�ìZé�êpô�×ZìZï)í�ð_úÊ×�×Zîpò�×Zô�é0õ¯í�Öp×¬ópñ�é ��×Zìyí�×Zî�ì,�)ìZö¸× 
Õ�Ö�ðSô���ð¸ê$í�ïpñ�ê �ªð ��ópö¸ð¸×ZôLí�ÖªëHí�í�Ö�×²îpð¸ñ�×Zìyí�×]îhì���ìZö¸×�é;õ
#���ìZé�ê�íwë0ð¸êpô,í�Ö�×�ô�ï (pó�ë!í�Ö�þ%$ 3 � �&� ��þ ��� ��$��)��
0¬é�÷¥×yúÊ×Zñ���í�Öp×���ñ�ô�í¥×ZîpòÊ×Pé0õ¯í�Öp×`óªëHí�Ö�ì�ë0êpê�é0í
(Á×Zö¸é�êpò�ð¸ê�í�Öp×�ñ�é�ï)í�ð¸êpò�ò�ñ�ë;ópÖ�ô�ð¸êpìZ×,í�Öp×`×��)ðSô\í�×]ê�ì]×
é;õ3×]î�òÊ×²þ%$ 3 � ��� ��ð¸êM# � ð ��ó�öSð¸×Zô3í�Ö�ë!í�ëtóªë;ì��;×yí¥õàñ�é � ú�×]ñ�í�×�� $$÷�ð¸ö¸ö ��é]úÊ×¬í�é²ú�×Zñ�í�×,� � ë0êpî8í�Öp×Zê
(ªë;ì���í�é $ �pð 
 × 
 �)ð_í�ð¸ô¥îp×Zñ�é�ï)í�×Zî 


�,é�êpô�ð¸îp×Zñ3ë0ê �tñ�é)é0í�×Zî«ëHíLú�×Zñ�í�×,� � í�ñ�×Z× # 3 ÷�Öpð¸ì¢Ö«ð¸ô:ë�þFêpé;í�ô�í�ñ�éÊê�òÊö&��ìZéÊê�êp×Zìjí�×Zî � ìZé ��ó¯éÊê�×]ê�íé;õ�ë�ñ�é�ï)í�ð¸êpò�ò�ñ�ë;ópÖF#�� þFô�×Z×�õàé�ñ�×���ë ��ópö¸×�í�Ö�×�í�ñ�×]×�ñ�é)é;í�×Zî ëHí�úÊ×Zñ�í�×�� 7 � ðSê O3ð¸òÊï�ñ�× - ��
A��õ�ëHí
í�Öp× �ªñ�ô\í�ñ�éÊï|í�ðSê�ò«ô�í�×Zó�÷¥×�ë;î)ú0ë;êpìZ×�ë0ö¸ö�í�Öp×�óªë;ì��0×yí�ô,í�Ö�ë!í�ìZé�ñ�ñ�×Zô�óÁé�êpî�í�étí�Öp×`×Zîpò�×Zô¥é0õ&í�Ö�×`í�ñ�×]× �
í�Öp×Zê �3ëHí�í�Öp×�ô�×Zì]é�êpî�ô�í�×Zó �-í�Öp×�×Zîpò�×Zô�é0õ�í�Öp×�é�ñ�ðSò�ð¸êªë;ö-í�ñ�×]× # í�Öªë!í�ìZé�ñ�ñ�×Zô�óÁé�êpî5í�éhúÊ×Zñ�í�ð¸ìZ×]ô�é;õ
ð¸ê��§î�×]ò�ñ�×Z×�òÊñ�×�ëHí�×Zñ�í�Öªë;ê - �p÷¬ð¸öSö (¯×²ñ�× � ïp×Zô�í�×Zî ( � ��éÊñ�×Äí�Öªë0ê5é�êp×�óªë;ì��;×yí�
ÄþFÕLé�ô�×Z×�í�Ö�ðSô��pñ�×]ì�ë;ö¸ö
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orig(p)
dest(p)

O3ð¸òÊï�ñ�×+5ªø��`êpö&��í�Öp×�ô�é�ö¸ð¸î�óªë0ì��0×yí�ô�ì�ë;ê¦î�×]ö»ë���ó�ë0ì��0×yí X 


ò�ïªë0ñ�ë;ê�í�×Z×]ô©í�ÖªëHí�÷�Öp×ZêRëfóªë0ì��0×yí«ô\íwë0ñ�í�ô���é�ú)ð¸êpò �-ð_í²ð¸ô²êp×yú�×]ñ¾îp×Zö»ë��Ê×Zî½ë;òAë0ð¸ê 
�Õ�Ö�ðSô��3ðSê=í�ïpñ�ê �
ð ��ópö¸ð¸×]ôCí�ÖªëHí�óªë0ì��0×yí9X¼ìHë;êpêpé;í (Á×�îp×Zö»ë���×]î ( ��óªë;ì��;×jí � ��éÊñ�×©í�Öªë;ê�éÊê�ì]× 
²ÕPÖAïpô��-÷�ð_í�Öpð¸êfí�Öp×
�ªñ�ô�í�)$í�ñ�ð¸×Zô¬þ N �J� �	�¥ü ?������ ) � - �&÷¥×`ë;ñ�×�ò�ïªë;ñ�ë0ê�í�×Z×Zî«í�é �ªêpî�ë©óªëHí�Ö 
D�`ð_úÊ×Zê�í�Öp×Põ�ë;ìjí�í�ÖªëHí�í�Öp×
��ë ��ð �tï � îpð¸ô�íwë;êpìZ×�ëÄóªë0ì��0×yí¥Öªë;ô?í�é�í�ñ�ëZú�×]ö¯ð¸ô,ë!í���é�ô�í ) � - �!÷¥×¬ìZéÊê�ì]ö¸ïpî�×¥í�ÖªëHí�í�Öp×`ópñ�é)îpïpìZ×Zî
ñ�é�ï)í�ð¸êpò�ô�ìwÖp×Zîpï�öS×`ð¸ô�é;õLö¸×Zêpò;í�Ö�ë!í ��éÊô\í�3 ) � - 


�&×�� ��ëM5¦×Zêpô�ïpñ�×�ïpô�í�ÖªëHí��3ð¸ê5í�Öp×�÷¥é�ñ�ô�í²ì�ë0ô�× �¯÷¥× ��ð¸òÊÖ�í`í�ñ�� ) îpð&%-×]ñ�×Zê�í�óªëHí�Öpô�õàé�ñ�×�ë0ì¢Ö
óªë;ì��;×jí�
!NAð¸êpìZ×¥×�ë0ì¢Ö«óªëHí�ÖtðSô?ë!í
��é�ô�í,) � - ×]î�òÊ×ZôLö¸é�êpò���÷¥× ��ð¸òÊÖ�íLêp×Z×Zî��«þT) ¹ �Áí�ð ��×�í�é©ì]é ��ópï)í�×
í�Öp×�óªëHí�Ö�é;õ�ë�ô�ðSê�òÊö¸×²ó�ë0ì��0×yí�
�Õ�ÖAïpô��:�tþT) ¿ �¬ðSô¾ë0ê�ï�ópóÁ×Zñ (¯é�ïpêpî�é�ê�í�Öp×�í�ð ��×tì]é ��ópö¸×��)ðcí'�¦é;õ
�`ö¸òÊé�ñ�ð_í�Ö ���W� è ß»âÁÙ ÝàÚ�ÙwÙ Ú�á0ÜpÝåß»â�æ � � # ��� 
�ðcõ?ë0êfë0ñ�(pð_í�ñ�ë;ñ���éÊñ�î�×]ñ�ð¸êpò�ð¸ô�ë;ô�ô�ï ��×Zî 


Õ�Öp×hõ�ë0ìyí�í�ÖªëHí�í�Öp×5óªë0ì��0×yí�ô�÷¥×Zñ�×5ñ�éÊï)í�×Zî ð¸ê�ë;ê ë0ñ�(pð_í�ñ�ë;ñ�� é�ñ�îp×Zñ��¥ñ�×Zô�ïpö_í�×ZîRðSê ë=ñ�éÊï|í�ðSê�ò
ô�ì¢Öp×Zîpïpö¸×«é;õ�ëHí ��éÊô�í 3*) � - óªë;ì��;×yí�ô�ð¸ê5í�Öp×�÷¥éÊñ�ô\í�ìHë;ô�× 
«ÕPÖp×tõàéÊö¸ö¸é�÷¬ðSê�ò8ö¸×�� ��ë�ô�Öpé]÷�ô`í�ÖªëHí
( � (¯×ZðSê�ò���é�ñ�×�ì�ë0ñ�×yõàïpö&ð¸ê�í�Ö�×�éÊñ�î�×]ñC÷¥×�ñ�é�ï)í�×�í�Öp×�ó�ë0ì��0×yí�ô¬÷¥×�ì�ë0êhòÊ×yíÄëtô�ð¸ò�êpð �ªì�ë0ê�í�ö&� (Á×yí�í�×Zñ
ô�é�ö¸ï)í�ð¸éÊê 


243657598�� �EO OwÜ)Û�Ù�Þ�ÝàÚ�Ù¢ÙA# á?-2) (!ÙZÚyÝàßàãwÙ	OfÞ0â  RÞ5ØpÙZÚwÛtÜpÝ�Þ�Ýàßàá;â � á;â ßàÝ$O (!ÙZÚyÝ�Ù+*�OyÙ�Ý²Ý$ |Þ�Ý
 |Þ O�Ý�á1ç�Ù�Ú�á;ÜpÝ�Ù� � >> )ÙZâ BhÝ$ |ÙZÚ�Ù Ù+*;ß OjÝ$OÒÞ;âµá0Ú� �ÙZÚwß»â)æ á?-�Ý  )Ù$ØpÞÊãjä;Ù�Ý$O O¢Üpã� 1Ý$ |ÞÊÝ B �`è æ�á;ÚwßàÝ  AÛ
� % ö¸ð¸êp× í�ñ�×Z× ñ�éÊï)í�ð¸êpò 3�þ$# ��� �JØ¯Ú�á� 0Üpã¢Ù	O�Þ¾Ú�á;ÜpÝàß»â)æ Ojã� |Ù� ;ÜpèaÙ¬áY-¬Þ�Ý3Û�á OyÝ�) � - OyÝ�Ù�Ø6O ���=á;Ú�Ù¢á�(!ÙZÚ�B
Ý$ Êß O�á;Ú  �ÙZÚwß»â)æ�ã¢Þ0â�ç�Ù«ã¢á0Û¬ØÁÜpÝFÙ� �ß»â �tþT) ¹ �²Þ;Û�á0ÚyÝàß���Ù� �Ýàß»Û�Ù �

?A@CBDBFE ù ×�÷�ð¸ö¸ö,ìZé ��ópï|í�×�ë0ê é�ñ�îp×Zñ�ðSê�ò5õàéÊñ¾í�Öp×�ó�ë0ì��0×yí�ô�ô�ïpìwÖ í�ÖªëHí�ë0ê �½ó�ë0ì��0×yí�X í�Öªë!í�Öªë;ô
í�é�í�ñ�ëZú�×Zö�îpð¸ô�íwë;êpìZ×RX�� �?J N�H�� �0þ%L ��H Ipþ X ��� L ��N��wþ X ���²í�é�ð_í�ô8î�×]ô\í�ðSê�ë!í�ð¸é�ê �&÷�ð¸ö¸ö�õ�ë0ð¸ö�í�éF��êpî ë�óªëHí�Ö
ð¸ê�í�Ö�× �tïpö_í�ðSô\íwë0ò�×`òÊñ�ë;ópÖ5ë!í ��éÊô\í") � - � X�� �YJ N�H �C�0þ%L ��H Ipþ X ��� L ��N��wþ X ���¬í�ð ��×]ô�
��MéÊêpô�ðSî�×]ñ¬ë0ê �
óªë;ì��;×jí X �pí�Öp×¾óªë!í�Ö�X�� �YJ-þ%L ��H'I�þ X ��� L ��N �yþ X ����ë;êpîfí�Öp×²ô�×yí`é0õ�óªë;ì��;×jí�ôR	pþ X �,í�ÖªëHí�ë0ñ�×¾ð¸êpð_í�ðåë;ö¸ö ��ð¸ê
úÊ×Zñ�í�ð¸ìZ×Zô�é0õ?í�Öpð¸ô`óªë!í�Ö 
ROpé�ñ���ë0ö¸ö&� �S	pþ X ��ü � ��4 L ��H Ipþ
� � 6 X�� �?J N�H�� �0þ%L ��H Ipþ X ��� L ��N��wþ X ����"�
 �`ï|í©é;õ
í�Öp×�óªë;ì��;×yí�ô�ð¸ê�ô�×yí�	pþ X ���)é�êpö&��í�ÖpéÊô�×�í�Ö�ë!í�î�ïpñ�ð¸êpò�í�Öp×Zð¸ñ,í�ñ�ëZú�×Zö ï�ô�×`ô�é ��×¬×Zîpò�×]ôCé0õ&í�Öp×�î�ðSñ�×Zìyí�×Zî
óªëHí�Ö�X�� �?J þ%L ��H Ipþ X ��� L ��N��wþ X ���`ì�ë;ê5îp×Zöåë,�¦óªë;ì��;×jí X 
 �`×Zêpé;í�×�í�Öp×¾ô�×yí�é0õ?í�Öp×Zô�×²ó�ë0ì��0×yí�ô ( �
	¦þ X �
þFô�×Z×ROÀðSò�ïpñ�×+5 ��
&0�é]÷¥×jú�×Zñ��ªë�óªë0ì��0×yí � 6 	fþ X �MìHë;êfîp×Zöåë,��óªë0ì��0×yí�X5éÊêpö&��ð_õ:ë�óªëHí�ÖfðSô¬ë0ô�ô�ð¸òÊêp×Zîí�é ��ópñ�ð¸é�ñ,í�é@X 
?Õ�ÖAïpô��)é�ïpñ¥ô�í�ñ�ëHí�×Zò ��ð¸ô,í�é�ìZéÊê�ô�í�ñ�ïpìyí�ë;ê�é�ñ�îp×Zñ�ðSê�ò²í�ÖªëHí�ópö»ë;ìZ×]ô`Xf×�ë;ñ�öSð¸×Zñ�ð¸ê�í�Öp×
é�ñ�îp×Zñ¥í�Öªë;êÒë;ê ��óªë;ì��0×yí`é0õ�	¦þ X ��


ù ÖªëHí�õàé�ö¸ö¸é�÷�ô¥ð¸ô�ë�Öpð¸ò�Ö¦ö¸×yúÊ×Zö3î�×]ô�ì]ñ�ð¸ó)í�ð¸é�ê¦é;õ,ë0ê�ë;öSò�é�ñ�ðcí�Ö+� í�ÖªëHíÄîp×yí�×Zñ���ð¸êp×Zô�ë0ê5é�ñ�îp×Zñ�ðSê�ò
é;õ:í�Öp×¾óªë;ì��0×yí�ô�
 ��ë0ì¢Ö�óªë0ì��0×yí�X�Öªë;ô©ë;ô�ô�é)ìZð»ëHí�×]î8÷�ð_í�Ö5ðcí¬íB÷¥é�ú0ë0ñ�ð»ë (pö¸×Zô��pêªë ��×]ö&� �	����L�N�N�H )!I�N � X �
ë;êpîDL � L �@� � X � 
«ÕPÖp×tóªë0ì��0×yí�ô�÷¬ðSö¸ö (¯×�ð¸êpô�×Zñ�í�×Zî�ðSê�ë$ópñ�ð¸éÊñ�ð_í'� � ïp×Zïp×
��ð¸ê5÷¬Öpð¸ìwÖ�ópñ�ð¸é�ñ�ðcí�ð¸×Zô`ë0ñ�×
ë;ô�ô�ð¸òÊê�×]î (�ë0ô�×ZîhéÊê$í�Öp×�����L�N�N�H )	I N � � ú0ë;öSï�×]ôCé0õ3í�Ö�×�óªë;ì��0×yí�ô�
?Õ�Öp×©ópñ�ð¸éÊñ�ð_í'� � ïp×Zïp×©ô�ïpópó¯éÊñ�í�ôCí�Öp×
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ô�íwë;êpîªë;ñ�î�éÊó¯×Zñ�ë!í�ð¸é�êpô L � � ���?� � H )3þ � ø��:ñ�ð¸é�ñ�ð_í � � ïp×Zïp× �Jë0êpî $,X L � �Y�0þ XÒø��Lë;ì��;×yí)� � ø��¥ë0ö¸ïp× ��� ø
�?ñ�ð¸éÊñ�ð_í'� � ï�×]ï�× ��


�`ö¸òÊé�ñ�ð_í�Ö � á;Ú� ÊÙZÚ¢ß»â�æ � # ��� 
�����ÒðSôMí�Öp×�ó¯×]ñ��tï)íwëHí�ð¸éÊê�í�é (¯×�ñ�é�ï)í�×Zî¦é�ê�í�ñ�×Z× #�� �
- 
�� B @ ×Hë;ìwÖhóªë;ì��0×yí X � B

þBë � �&×yí ��üµþ%L ��H'I�þ X �����&þ X ��� (¯×`í�Öp×+�ªñ�ô�í�þFîpð¸ñ�×Zìjí�×Zî �M×ZîpòÊ×�é;õ
#ýí�ÖªëHí X5Öªë;ô¥í�é�ìZñ�é�ô�ô�

þ*( � ����L�N�N�H )	I N � X � üýí�Ö�×�êAï ��(¯×Zñ�é;õLóªë;ì��;×jí�ôCí�ÖªëHí�ìZñ�éÊô�ô�×Zîpò�×���îpïpñ�ð¸êpòtí�Öp×Zð¸ñ¥ñ�é�ï)í�ð¸êpò�

þFì)� 	 )\N��@�	�wþ X � � �

3 
GH3ü -
' 
���
���� 3 � .ü � � B

þBë �RX�ü L � � ���?� � H )3þ � �
þ*( �7L � L �@��þ X ��ü H
þFì)��� BF@ ×�ë;ìwÖ�ó�ë0ì��0×yí � 6 	¦þ X � � B

$,X L � �Y�0þ
� � ����L�N�N�H )	I�N0þ
� � � - � � �
þFî �7H3ü H�� -

ÕLé5ópñ�é�ú�×�í�ÖªëHí �`ö¸òÊé�ñ�ð_í�Ö � á0Ú� �ÙZÚwß»â�æ � # ��� 
�ópñ�é)îpïpìZ×Zô�í�Ö�×�ñ�× � ïpð¸ñ�×]î é�ñ�îp×Zñ�ðSê�ò �&÷¥×�Ö�ëZúÊ×�í�éúÊ×Zñ�ð_õ���í�ÖªëHí¥í�Öp×�ð¸ê�ú0ë0ñ�ð»ë;ê�í ��Ý  )ÙZÚ�Ù©ß O©ÞÄØpÞÊãjä;Ù�Ý�X ß»â�Ý$ |Ù�Ø¯Úwßàá;ÚwßàÝ'A �ZÜpÙZÜpÙ �?ßàÝ$ ����L�N�N�H )	I N � X � ü ? �
ë;öc÷�ë,��ô¬Öpé�ö¸îpôÄëHí¬í�Öp×�(¯×ZòÊð¸êpê�ðSê�ò8é;õ�×Hë;ìwÖ5ð_í�×Zñ�ë!í�ð¸é�ê¦é;õLí�Ö�×²÷¬Öpð¸öS×5�BöSé)é�ó�é;õ�N0í�×]ó '+
�ÕPÖpð¸ôÄì�ë;ê (Á×
×�ë0ô�ðSö&��ópñ�é�ú�×]î ( ��ð¸êpîpï�ìjí�ð¸é�ê 


Õ�Öp×$õ�ë0ìyítí�Öªë!í�÷¬Öp×ZêR÷¥×Òë;ô�ô�ð¸ò�ê½ë5ú0ë;ö¸ïp×�í�é�L � L �@� � X � �Mõàé�ñt×jú�×Zñ�� ó�ë0ì��0×yí�X �4����L�N�N�H )!I�N � X �
ð¸ô�× � ïªë0ö?í�é ? �Àò�ïªë;ñ�ë0ê�í�×Z×Zô�í�ÖªëHí8ë;ê�L � L �@� � � ú0ë;öSï�×8Ö�ë0ô¾êpé0í (Á×Z×Zê½ë;ô�ô�ð¸ò�êp×Zî ��×yí²í�é�ë0ê ��é;õ,í�Öp×
óªë;ì��;×jí�ô¬ð¸ê 	¦þ X ��
:ÕPÖAïpô��Aí�Öp×Zô�×�óªë;ì��;×yí�ô�ì�ë;êpêpé;í�îp×Zö»ë���óªë;ì��0×yí X 


Õ�Öp×�êAï ��(Á×ZñPé0õLó�ë0ì��0×yí�ô¥í�ÖªëHí�ìZñ�é�ô�ô�ëtò�ð_úÊ×Zê=þFîpð¸ñ�×Zìyí�×Zî �,×Zîpò�×���ì�ë;ê (¯×�ì]é ��ópï)í�×ZîhðSêa�«þT) �
í�ð ��× 
�Õ�ÖAïpô��<N�í�×Zó - þ*( �Cíwë �;×]ôR�tþT) ¹ �Cí�ð ��× 
B�§ê/N�í�×Zó/'+�Z�tþT) ¹ � $,X L � �?��N
	�ì�ë0ê�Öªë;ópó¯×Zê 
�ùIÖp×Zê
í�Öp×fópñ�ð¸éÊñ�ð_í'� � ïp×Zïp×fð¸ô«ð ��ópö¸×���×ZêÊí�×Zî ( ��ë;ê é�ñ�îpð¸êªë;ñ��½Öp×�ë;ó �&N�í�×Zó '5íwë �;×ZôE�tþT) ¹ ö¸éÊò ) �Äí�ð ��×
÷�Ö�ðSö¸× ��÷�Öp×Zê � ð¸ô¥ð ��ópö¸×���×ZêÊí�×Zî ( �¦ë OÀð (¯é�êªë0ìZìZð¯Öp×�ë0óa�«þT) ¹ ��þBë ��é�ñ�ð �Z×Zî �Jí�ð ��×`ð¸ô¥ñ�× � ï�ðSñ�×Zî 


Õ�Öp×`õàé�ö¸öSé]÷�ð¸êpò�í�Öp×Zé�ñ�×�� ô�ï � ��ë;ñ�ð��]×Zô?í�Öp×�ñ�×Zô�ï�öcí�ôPé0õÀí�Öpð¸ô¥ô�×Zìyí�ðSé�ê 
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(n/2)-1 vertices

A B

(n/2)-1 vertices

O3ð¸ò�ïpñ�× 7�øM�ÄêR×��pë ��ó�öS×�ð¸ê¼÷�Öpð¸ì¢Ö½í�Ö�× � ïp×Zïp×Zô�ì]ñ�×�ëHí�×Zî î�ïpñ�ð¸êpò5í�Öp×�×��)×ZìZï)í�ð¸éÊê é0õ¬í�Öp×$í�ñ�ðcú)ð»ë;öò�ñ�×]×Zî �héÊê��Bö¸ðSê�×�ñ�é�ï)í�ð¸êpò�ë0ö¸ò�éÊñ�ð_í�Ö � ì�ë0êhòÊñ�é]÷ ë;ô�ö»ë;ñ�òÊ×�ë;ô�� ¹ � 3«ó�ë0ì��0×yí�ô�


� ��� ����� �H�!��
 &
��Ó5�C�H�
' � � '���Ð¥�Z� $ �

�Bê�í�Öpð¸ô¥ô�×Zìyí�ð¸éÊê �0÷¥×�ópñ�×Zô�×Zê�í�ë;ê�éÊê
�§ö¸ð¸êp×Äë;ö¸òÊé�ñ�ð_í�Ö � í�Ö�ë!í�ìZé ��ópö¸×yí�×]ô?í�Öp×�ñ�é�ï)í�ð¸êpò¾é0õLëtó¯×]ñ��tï)íwë��
í�ð¸éÊê$éÊê�ë©í�ñ�×Z×�é0õ
)fú�×]ñ�í�ð¸ìZ×Zô¥ð¸ê�ëHí ��éÊô�í&) � - ô�í�×Zópô�
 �`×Zêpé;í�× ( � L þ � ��í�Ö�×�îp×ZòÊñ�×Z×`é0õ&ú�×Zñ�í�×,� � 

�Bê�ìZéÊê�í�ñ�ë;ô�í¥÷¬ðcí�Ö8í�Öp×²ë;öSò�é�ñ�ðcí�Ö+��ô:ópñ�×Zô�×Zê�í�×Zî�ð¸ê�í�Öp×�ó�ñ�×jú)ð¸é�ïpô¥ô�×Zìyí�ð¸éÊê �)ë (pï %-×]ñ�ð¸êpò�ë;ñ�×Hë¾é;õ3ô�ð��]×
L ¹ þ � �Ló�ë0ì��0×yí�ô,ð¸ôLñ�× � ïpð¸ñ�×]î�ð¸êt×Hë;ìwÖtú�×]ñ�í�×�� � é;õªí�Öp×Pí�ñ�×Z× 
 �`ïpñ ��×yí�Öpé)î«ñ�× � ïpð¸ñ�×ZôLí�Ö�ë!í,ë0î�îpð_í�ðSé�êªë;öð¸ê)õàé�ñ���ë!í�ð¸é�ê�é0õ L þ � � (pð_í�ôLð¸ô:ëHí�íwë0ì¢Öp×Zîtí�é�×Hë;ìwÖtóªë;ì��;×jí�
 Opé�ñ3í�Öpð¸ôLñ�×�ë;ô�é�ê �!éÊï�ñ ��×yí�Öpé)î¾ðSôJô�ïpð_íwë (pö¸×õàé�ñ,í�ñ�×Z×]ô¬ð¸ê�÷¬Öpð¸ìwÖ�í�Ö�× ��ë)�)ð �tï ��îp×ZòÊñ�×Z×�ð¸ô (¯éÊïpê�îp×Zî�õàñ�é � ë (¯é�ú�× ( �¦ëtì]é�êpô�íwë;ê�í�


�,é�êpô�ð¸îp×ZñB�ªñ�ô�í²í�Ö�×�í�ñ�ðcú)ð»ë;ö:ò�ñ�×Z×]î ��éÊê��Bö¸ðSê�×8ë;ö¸òÊé�ñ�ð_í�Ö � ð¸ê�÷¬Öpð¸ìwÖ �3ëHí²×�ë0ì¢Ö�í�ð ��×�ô�í�×Zó �3×�ë0ì¢Ö
ópñ�é)ìZ×Zô�ô�é�ñ�í�ñ�ð¸×Zô`í�é¦ë;î)ú0ë;êpìZ×8ë;ô ��ë;ê �5óªë;ì��;×jí�ô�ë;ô�ó¯éÊô�ô�ð (�öS×`í�é]÷�ë0ñ�îpô`í�Ö�×]ð¸ñ�îp×Zô�í�ð¸êªëHí�ð¸éÊê �)÷�Öpð¸ö¸× �
í�Öp×¥ñ�×���ë;ð¸êpð¸êpò¥óªë;ì��;×jí�ô�ë;ñ�× � ïp×Zïp×Zî«ð¸ê�í�Ö�×¥ópñ�é)ìZ×Zô�ô�é�ñ�
<�Fí:ð¸ô3ê�é0í?îpð �$ìZïpö_í&í�é�ô�×Z×�í�ÖªëHíLí�Ö�ðSôJô�ð ��ópö¸×ë;öSò�é�ñ�ðcí�Ö+� ÷¬ðSö¸ö�ì]é ��ópö¸×yí�×¬í�Öp×�ñ�éÊï|í�ðSê�ò8ð¸ê ) � - ô�í�×Zópô�
 �¥í�í�Ö�×�ôwë ��×¬í�ð ��× �Êí�Ö�× � ïp×Zïp×�ë!íPô�é ��×ópñ�é)ìZ×Zô�ô�é�ñ���ð¸òÊÖ�í (¯×]ìZé ��×�ë0ôPöåë;ñ�ò�×©ë;ô�� ¹ � 3 
?Õ�Öpð¸ô¥ì�ë;ê�Öªë;ópó¯×Zê¦ð¸ê�í�Ö�×`í�ñ�×]×©é0õ:OÀð¸òÊïpñ�× 7t÷¬Öp×Zê
ë;öSö|í�Öp×`óªë0ì��0×yí�ô,ð¸êpð_í�ð»ë0ö¸ö ��ðSêtí�Öp×`ô�×yí�þFé;õÀó�ñ�é)ì]×Zô�ô�éÊñ�ô,� �ýë0ñ�×¬îp×Zô�í�ð¸êp×ZîtõàéÊñ?í�Öp×`ô�×yí�þFé0õ&ópñ�é)ìZ×Zô�ô�é�ñ�ô,�
��ë0ê�î�ú)ð¸ìZ×`úÊ×Zñ�ôwë+


ù½×t÷�ð¸ö¸ö ��é)î�ðcõ��fí�Öp×�ë (Áé]úÊ×�ò�ñ�×]×Zî � ë;ö¸òÊé�ñ�ð_í�Ö � ë0êpî ��ë �;×�ð_í�ïpô�× � ïp×Zïp×Zô«é;õ¥ô�ð��Z×�ë!í ��é�ô�í
L ¹ þ � ��óªë;ì��0×yí�ô�ð¸ê ë;ê �½ú�×]ñ�í�×�� � 
 O�éÊñtí�ñ�×Z×Zô�é0õ ��ë �)ð �tï ��î�×]ò�ñ�×Z× (¯é�ïpêpîp×Zî ( � ë�ìZé�êpô�íwë;êÊí��
í�Öpð¸ô �)ð¸×ZöSî�ô©ë;ê ë;ö¸òÊé�ñ�ð_í�Ö � í�ÖªëHí²ïpô�×]ô�ìZé�êpô�íwë;ê�í�ô�ð��]× � ïp×Zïp×Zô�
A� ô�ð ��ðSö»ëHñ ��×yí�Öpé)î5÷�ë;ô�ïpô�×Zî$( �
N � �¾úÊé�êpð¸ô²ë0ê�î C�ë �0×Zîpé�ê�ð¸ê �4= � ÷�Öp×Zñ�×�ë;ê½ë;ô�� ��ó)í�é;í�ð¸ìHë;ö¸ö �féÊó|í�ð ��ë;ö3ìZé�êpô�íwë;êÊí � ï�×]ï�×�ñ�éÊï|í�ðSê�òë;öSò�é�ñ�ðcí�Ö+� ÷�ë;ô�îp×yúÊ×Zö¸é�óÁ×Zî�õàé�ñ`í�Öp×�Û�Þ0â>A�&�Ý�á,&\á;âÁÙ�ó�ë0ì��0×yí²ñ�é�ï)í�ð¸êpò¦ó�ñ�é (pö¸×�� é�ê/3��Bîpð ��×Zêpô�ð¸éÊê�ë0ö
��×Zô�Öp×Zô�
 �§êR×�ë0ì¢Ö ú�×Zñ�í�×,� � �:÷¥×�ë;ô�ô�é)ìZð»ëHí�×²÷¬ðcí�Ö ×�ë0ì¢Ö½é;õ�í�Ö�× L þ � �¾é�ï)í�òÊé�ð¸êpòfì]é � �tïpêpð¸ì�ë!í�ð¸é�ê
ö¸ð¸ê �Aô©þF×Zîpò�×]ô��¥ë � ïp×Zïp×¾é0õ?ô�ð��]× L þ � ��
 �MéÊêpô�ðSî�×]ñPë0ê �¦×Zîpò�×8þ � ��$ ��
"�Cí ��é�ô�í L þ � � � - êp×ZðSò�Ö (Áé�ñ�ô
é;õ � ìHë;ê5ô�×Zêpî5óªë;ì��0×yí�ô`í�ÖªëHí¬÷�ë0ê�í`í�é�ìZñ�éÊô�ô�×Zîpò�×$þ � ��$ ��þFñ�×���×���(¯×Zñ�í�ÖªëHí¬÷¥×«êp×yú�×]ñ`îp×Zñ�é�ï)í�×«ëóªë;ì��;×jí,��
&NAé��)ðSê$éÊñ�îp×ZñCí�é$ëjúÊé�ðSîhé�úÊ×Zñ�ö¸éAë0îpð¸êpòÄí�Öp× � ïp×Zïp×²ë;ô�ô�é)ìZð»ë!í�×Zît÷�ð_í�Öh×]î�òÊ×«þ � ��$ �M÷¥×�ë0ö¸ö¸é�÷í�Öp×�êp×Zð¸ò�Ö (¯é�ñ�ô,é0õ � í�é�ô�×Zêpîhóªë0ì��0×yí�ô¥í�Ö�ë!í¥÷�ë;ê�í¥í�étì]ñ�é�ô�ô,í�Ö�ë!í�×Zîpò�×�é�êpö&�8÷¬Öp×Zê�í�Öp×�ë;ô�ô�é)ìZð»ëHí�×]î
� ïp×Zïp×�ìZéÊê�íwë;ð¸êpô�ë!í ��éÊô�í - óªë;ì��0×yí�
�� ù × �«ïpô\í�ðSê|õàéÊñ�� í�Öp×�êp×Zð¸ò�Ö (¯é�ñ�ô�é0õ � ÷�Ö�×]ê=í�Öp× � ïp×Zïp×

	�
 &*#��1. $�� � � �"��-�� +
� � �1'*�
&�!�� � ��� � . ��'*#%����# #���$(' $�'�!0(�� ���1'��
����� ���	��� ��# #%$�0����"� �1)�� � �
������� �
� ��# �1� #�� (�� ��'*)
� � �*# .��1)��*0	� � ����� ���	����#����	�'&�(*)�#*��0��!��� #"�1. �1)*����� - � ��� ' �*� &
�1. $"+*�
��� .���� ����.��1)�. $ ��� ��'*� #&���	# # �������(� ��'*01.��1��#��"3
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ë;ô�ô�é)ìZð»ë!í�×Zî¾÷�ð_í�Ö¦þ � ��$ �,ì�ë0ê�ñ�×ZìZ×Zð_úÊ×`óªë;ì��0×yí�ô�
Àù½×`îpé�í�Ö�ðSô�( ��Öªëjú�ð¸êpòtë!í¥×�ë;ìwÖ�ô�í�×Zó�ê�×]ð¸ò�Ö (Áé�ñ�ð¸êpòúÊ×Zñ�í�ð¸ìZ×ZôL×��)ìwÖªë;êpò�ðSê�ò�ð¸ê)õàé�ñ���ë!í�ð¸é�ê�ë (¯éÊï|íLí�Öp×¥ô\íwë!í�ïpôJé0õ�í�Öp×ZðSñ � ï�×]ï�×]ô�
 �,×]ñ�í�×�� � Ö�ë0ôÀí�é�í�ñ�ë;êpô���ð_í
L þ � � (pð_í�ôÄé;õ,ð¸ê)õàéÊñ���ëHí�ð¸éÊê$í�é�×�ë;ìwÖ�é;õCð_í�ô`êp×Zð¸òÊÖ (¯éÊñ�ô�
E� � ? �Òþ�� - � � (pð_í�îpð¸ôwë (�öS×Zô�þF×]ê�ë (pö¸×Zô,�Mí�Öp×
í�ñ�ë;êpô���ð¸ô�ô�ð¸é�êÒé;õ�óªë;ì��;×yí�ô²í�ÖªëHí²÷�ë;ê�í«í�é5ìZñ�é�ô�ô«ëfô�ó¯×Zì]ð �ªì�×Zîpò�× 
¦ÕPÖpð¸ô²ð¸ê)õàé�ñ���ë!í�ð¸é�êÒÖ�ë0ô©í�é (Á×
í�ñ�ë;êpô���ð_í�í�×Zî¦×yúÊ×Zê�÷¬Öp×Zê5êpé�óªë;ì��;×yí©Ö�ë0ô¬í�é�ìZñ�é�ô�ô¬í�Öp×«×Zîpò�×�í�Ö�ë!í�ìZéÊê�êp×Zìjí�ô¬íB÷¥é�êp×Zð¸ò�Ö (¯é�ñ�ô�
��Bê
ò�×]ê�×]ñ�ë;ö'�!í�Öp× ��×Zô�ôwë;òÊ×Zô3×��)ìwÖªë;êpò�×Zî�(¯×yí§÷¥×Z×Zê�úÊ×Zñ�í�ð¸ìZ×ZôMìZé�êpô�ð¸ô�í?é0õ¯í§÷¥é �ª×Zö¸îpô��0í�Ö�×�é�ñ�ðSò�ð¸êªë;ö|ó�ë0ì��0×yí
ë;êpî�í�Öp×©ðSê|õàéÊñ���ëHí�ð¸éÊê�ñ�×ZòAë0ñ�îpð¸êpò¾í�Öp×�ô\íwë!í�ïpôPé0õÀí�Öp× � ïp×Zïp×Zô�


ù½×�êpé�÷ýò�ðcú�×�ëtÖpð¸òÊÖ�ö¸×yúÊ×Zö&îp×Zô�ìZñ�ð¸ó)í�ð¸é�ê�é0õ3í�Ö�×�éÊê
�§ö¸ð¸êp×�ë0ö¸ò�éÊñ�ð_í�Ö � 


�`ö¸òÊé�ñ�ð_í�Ö ���Câ èUß»âÁÙ ÝàÚ�Ù¢Ù Ú�á;ÜpÝàß»â�æ � # ��� 
�����ÒðSôMí�Öp×�ó¯×]ñ��tï)íwëHí�ð¸éÊê�í�é (¯×�ñ�é�ï)í�×Zî¦é�ê�í�ñ�×Z× #�� �
Opé�ñ�×�ë;ìwÖhópñ�é)ìZ×]ô�ô�éÊñ��Añ�×ZóÁ×�ëHí�ïpê�í�ð¸ö¯í�Öp×�ñ�é�ï)í�ð¸êpò�é0õ?ë0ö¸ö¯óªë0ì��0×yí�ô¬ðSôCì]é ��ópö¸×yí�×Zî

- 
GOpñ�é �ýí�Öp×�ð¸ê)õàé�ñ���ë!í�ð¸é�ê`ñ�×]ìZ×Zð_úÊ×ZîtðSê©í�Öp×¥ópñ�×yú)ð¸éÊï�ôLô�í�×Zótñ�×]òAë;ñ�îpð¸êpò�í�Ö�× � ïp×Zïp×Zô:é;õªð_í�ôLêp×Zð¸ò�Ö��
(Áé�ñ�ô��Aí�Öp×�ópñ�é)ìZ×Zô�ô�é�ñ,îp×ZìZð¸îp×Zô,÷�Öpð¸ì¢Ö�óªë;ì��;×jí�ôPí�é�í�ñ�ë;êpô���ð_í�


3 
4`
�²ìwÖ�×]ì��AðSê�ò�í�Ö�×¥êAï ��(¯×ZñLé;õpí�Öp×¥ñ�×���ë;ð¸êpð¸êpò�óªë;ì��;×yí�ô:ð¸ê²×�ë;ìwÖté0õ�ðcí�ô � ïp×Zïp×Zô��!í�Öp×¥ó�ñ�é)ì]×Zô�ô�éÊñîp×yí�×]ñ���ð¸êp×ZôC÷�Öpð¸ìwÖfé;õ:ð_í�ô � ïp×Zïp×Zô`ì�ë0êfñ�×ZìZ×]ð_ú�×�óªë;ì��0×yí�ô`îpïpñ�ð¸êpò�í�Ö�×²êp×��Aí�ô�í�×Zó 
 `¥ë;ô�×Zî¦é�êí�Öªë!íPðSê|õàéÊñ���ëHí�ð¸éÊê �Aëtô�í�ñ�ð¸êpò�é0õ L (�ðcí�ôPð¸ô¥ìZñ�×HëHí�×Zî � 

' 
PÕ�Öp×fópñ�é)ìZ×Zô�ô�é�ñ²í�ñ�ë;êpô���ð_í�ô¾í�Öp×¦ó�ë0ì��0×yí�ô�ð_í$ô�×]ö¸×Zìyí�×Zî ð¸ê N�í�×Zó - ìZé�êpì�ë!í�×ZêªëHí�×ZîR÷�ð_í�Ö í�Öp×

(pð¸êªë0ñ���ô\í�ñ�ðSê�ò«ìZñ�×�ë!í�×Zîfð¸ê N�í�×Zó13 


� 
 3 B @C365 � �EO O¢Ü)Û8ÙhÞ�ÝàÚ�Ù¢Ù #�á?-K) (!ÙZÚyÝàßàã¢Ù	O$Þ;â  �Þ8ØpÙZÚwÛtÜpÝ�Þ�Ýàßàá;â � á0â�ßàÝ$O8(!ÙZÚjÝ�Ù+*�OjÙ�Ý`Ý$ |Þ�Ý
 |Þ O²ÝFá¦ç�Ù²Ú�á;ÜpÝ�Ù� ��>8 )ÙZâ B ��è æ�á;ÚwßàÝ$ ÊÛ �`ê öSð¸êp× í�ñ�×]× ñ�éÊï|í�ðSê�ò�þ$# ��� �tã¢á0Û¬Ø-èaÙ�Ý�Ù	O�Ý  )Ù¾Ú�á0ÜpÝåß»â�æ8ß»â Þ�Ý
Û�á OyÝ
) � - OjÝFÙ�Ø:O�Þ;â  �ç5A�Ü Owß»â)æ �ZÜpÙZÜpÙ	O�á?-+O¢ß���Ù L ¹ þ � �tÞ�Ý,ÙwÞ�ã� E(!ÙZÚjÝFÙ+* � �

?A@CBDBFE ÕPÖp×²ô\íwë!í�×���×Zê�íÄñ�×ZòAë0ñ�îpð¸êpò�í�Ö�×²êAï ��(Á×Zñ`é0õ�ô�í�×Zópô`ì�ë0ê (¯×²ópñ�é]úÊ×Zî�ð¸ê=ë«÷�ë��Òô�ð ��ð¸ö»ë!ñ�í�é
í�ÖªëHí�é;õ,�&×�� ��ëK'+
:ÕPÖp×�ô�íwëHí�×���×]ê�í�ñ�×ZòAë0ñ�î�ðSê�ò²í�Öp× � ï�×]ï�×]ô�ð �Z×�ð¸ô¥é (�ú�ð¸é�ïpô�


`
��ó¯×]ñ�õàé�ñ���ð¸êpò�í�Ö�×²ñ�é�ï)í�ð¸êpò8ë;ö¸éÊê�ò²í�Öp×©×]î�òÊ×Zô�é;õ:ë�ô�ó�ë0êpê�ðSê�ò²í�ñ�×Z×�é;õ:ë�ò�ñ�ë0ópÖ5û��)÷¥×�ópñ�é]úÊ×
í�ÖªëHí�ø

� B @CB ��� 8	@
	 � �EO O¢Ü)Û8Ù�Þ²æ;Ú�Þ¢Ø6 tû áY-D) (!ÙZÚjÝàßàã¢Ù	O�Þ;â  tÛ�Þ�*;ß»ÛtÜ)Û  ÊÙ�æ;Ú�Ù¢Ù L B?Þ;â  �Þ¬ØpÙZÚwÛtÜpÝ�Þ�Ýàßàá;â
�1á0â�ßàÝ$O0(!ÙZÚjÝFÙ+*MOyÙ�Ý,Ý$ |ÞÊÝD |Þ O�Ý�á¦ç�ÙtÚ�á;ÜpÝ�Ù� � >> )ÙZâ B � ã¢Þ0â ç�Ù8á;â &�èUß»â¯Ù�Ú�á;ÜpÝ�Ù� $ß»â�ÞÊÝMÛ8á OjÝ
) � -
OjÝFÙ�Ø:O�Þ;â  �ç5A�Ü O¢ß»â�æ	�ZÜpÙZÜpÙ«á?-+O¢ß���Ù¾ÞÊÝ�Û�á OyÝ L ¹ ØpÞ�ãjä;Ù�Ý�O �

Õ�Öp×?õ�ë;ìjí-í�ÖªëHíLë;ê ��ô�ó�ë0êpê�ðSê�ò¥í�ñ�×Z×�é0õ)ò�ñ�ë0ópÖtûRì�ë0ê (¯×�ïpô�×Zî`õàé�ñ-í�Öp×�ñ�éÊï)í�ð¸êpòPé0õªëCóÁ×Zñ��tï)íwëHí�ðSé�ê
é�ê û��¥ô�ïpò�òÊ×Zô�í�ôtí�Öp×5ópñ�é (pö¸×�� é;õ �ªêpîpð¸êpò ë�ô�óªë;êpêpð¸êpò5í�ñ�×Z×5ð¸êR÷�Öpð¸ì¢ÖRí�Öp× ��ë)�)ð �«ï+��îp×ZòÊñ�×Z×
ð¸ô ��ð¸êpð ��ð �Z×Zî 
 �¬ê)õàé�ñ�í�ïpêªëHí�×Zö � �,í�Öpð¸ô�ó�ñ�é (pö¸×�� ð¸ô2I �^�Bì]é ��ópö¸×yí�×Òë;ô�ð_í�ì�ë0ê (Á×5ô�Öpé]÷�ê#( � ë;ê
×Zö¸×���×Zê�íwë;ñ��$ñ�×Zîpï�ìjí�ð¸é�ê�õàñ�é � í�Öp×  |Þ;Û«ßàè�Ý�á;âªßàÞ;â8ØpÞ�Ý$ ¾ó�ñ�é (pö¸×�� �4' � 


������#�� ��� � ��� ��� �*� )��1�(.��	� $�+ � ��� � .��	�"3��(��'*0	� �
��� # . $�0	�1# #%$(. ��������� �*��$ � !��1#%# � �*��' � '��������2& $�. #/-�#%$(� � $�+
� ��� &�� �
# �������(� 01��. . ( �*#���!��1# # ��'�+-$�. �,�"�%��$(' 3

- 7



� � ����Ô@�!Ó��?������� ����Ó�Ð�� $ 
�Ð , ��Ð��

�Bê�í�Öpð¸ô�óªë0ó¯×Zñ�� ��é;í�ð_ú0ë!í�×Zî ( �½í�Ö�×¦÷¥é�ñ�� é0õ �`öSé�ê � �,ÖAïpêpò ë0êpî ��ñ�ë0Öªë � � - � ��÷¥×fì]é�êpô�ð¸îp×Zñ�×Zî
í�Öp×tñ�éÊï|í�ðSê�ò�ê|ï+(Á×Zñ`é0õ,ëtí�ñ�×Z×K# é0õ!)�úÊ×Zñ�í�ð¸ìZ×Zô�÷¬ð_í�ÖÒñ�×Zô�ó¯×Zìyí�í�é�í�Ö�×«ô�ð ��ópö¸ð �ª×Zî�ñ�é�ï)í�ð¸êpò ��é)îp×Zö'�
îp×Zêpé;í�×Zî ( � ��� S þ$# ��
5ù½×�ópñ�é]úÊ×Zî í�Öªë!íA�	� S þ$# � b ) � - ( � îp×yúÊ×Zö¸éÊópð¸êpòhíB÷¥é�ë0ö¸ò�éÊñ�ð_í�Ö ��ô¬í�ÖªëHí
ìZé ��ó�ï)í�×�ñ�é�ï)í�ð¸êpò�ô�ì¢Öp×Zîpïpö¸×Zô«é;õÄî�ð %-×Zñ�×ZêÊí � ïªë;öSð_í�ð¸×Zô�
�Õ�Öpð¸ôtñ�×Zô�ïpö_í8ð¸ô�ë0ô �+��ó|í�é0í�ð¸ì�ë0ö¸ö ��éÊó)í�ð ��ë;öô�ð¸êpìZ×¬õàéÊñPë«ì¢Öªë;ðSê$é0õ-)5ú�×Zñ�í�ðSìZ×Zô,í�Öp×Zñ�×�×��)ð¸ô�í�ë¾ìZöåë;ô�ô,é;õLó¯×]ñ��tï)íwëHí�ð¸éÊêpô�í�Ö�ë!í¬ñ�× � ïpð¸ñ�× ) � - ô�í�×Zópô
õàé�ñ,í�Öp×Zð¸ñ�ñ�é�ï)í�ð¸êpò 
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