
����� �����	��
��
��������� ������������� ����� ���! "���#� �#�$
&%'��(
) ���#(���(+*-,���*.��� )0/21 (+��� 3 / �4
5�#� �

6�798
:;:=<?>A@CB5D+EF6�7HG�BJIADLKNMOBQPSRUT�MLB5VXWY:Z:[EA\A@C:Z]�^_KH`aKN@CMO`cb�ELdfe

gUh�iCjlk�monqpritsZn+uwvrxau�pyj;zln{i|m�k�s;}�~�sUvtu�mop�k�nq�qu�s��;�t��i|s���io�.�Hs=����itm��o��nq��u�v-��its=sl�����f�
k�sZ�qk
� h�iCj'k�m|nqpri|sZn�uwv�xau�pyj;zln{i|mY���t��i|s;�oio�c�Zn�k�n{i$��s=����itm��o��nq��uwv-�!i|���;u�m���kOn4�Zn�u�s=�#��m�uUu
�

���H�t� �
¡=¢��

£w¤Q¥§¦=¨ª©-«Z¬�«®­t¯U°�±_­#²l­t³�­U´¶µ�«�¬�¥§¦l­tµ�¯�·�µ�¸_¹�µº²=»Z´ª¬�¯-²=­U©§¨¶¼O¤$¬�¤=²Q¯§­t½Z¤l­U¹�­U¤L¥¾µ�¸_¦Z¨¶­t¯�¬�¯�¿�¦=¨ÁÀ
¿t¬�´c¦Â·ºÃ=¯�¨ª²F©�·'©�¥�­U¹�©UÄÅ£Æ¤F«;¬�¯§¥§¨ª¿t»=´ª¬�¯ °�±	­�«=¯�­U©�­U¤L¥.¿|µO¹�«�µO©�¨¶¥§¨¶µO¤=¬�´N¥�¯�¬�¿|­|À�Ã;¬�©�­U²2©�­U¹r¬�¤L¥§¨ª¿t©
¸�µ�¯[¥§¦=­�´ª¬�¤l¼O»Z¬�¼�­�Ç-ÈÊÉ9Ë�Ì�Í�¥§¦Z¬�¥!¬�´ª´ªµ ±�©[¹#µº²Z»=´ª¬�¯[©§«�­U¿t¨ª½Z¿t¬�¥§¨¶µO¤Fµ�¸�¨Î¤L¥�­t¯�¬�¿|¥§¨Î¤l¼�¦Â·ÂÃZ¯�¨ª²
©�·'©�¥�­U¹�©UÄ=Ïlµ�¯y¦=¨ª­t¯�¬�¯�¿�¦Z¨ª¿t¬�´Å²l­U©§¿|¯�¨ª«=¥§¨¶µO¤�µ�¸�¥§¦=­.©�·º©§¥�­U¹Ð¬�¯�¿�¦Z¨¶¥�­U¿|¥§»l¯§­�°ÅÇ¾ÈÅÉ9Ë®Ì9ÍF©�»l«=«®µ�¯§¥§©
ÃZ»Z¨ª´ª²=¨ª¤=¼Q¿|µO¹#«;´¶­|ÑS¬�¼�­U¤L¥§©�³'¨ª¬F¥§¦l­�µ�«®­t¯�¬�¥§¨¶µO¤=©rµ�¸.¨ª¤=©�¥§¬�¤Â¥§¨ª¬�¥§¨¶µO¤Å°_¦=¨ª²=¨ª¤=¼l°N¬�¤Z²"«Z¬�¯�¬�´ª´¶­U´
¿|µO¹#«®µO©§¨ª¥§¨¶µO¤ÅÄ_Ï=µ�¯�¦Z¨¶­t¯�¬�¯�¿�¦=¨ª¿t¬�´�²=­U©§¿|¯�¨¶«=¥§¨ªµO¤�µ�¸.¥§¦l­QÃ®­U¦=¬U³'¨¶µ�¯rµ�¸[¬�¥�µO¹�¨ª¿Q¿|µO¹#«®µO¤l­U¤L¥§©U°
Ç-ÈÊÉ9Ë�Ì�Í�©§»l«=«®µ�¯§¥§©�ÃZ»=¨Î´ª²=¨ª¤l¼�¿|µO¹#«;´¶­|Ñ!¹#µ'²l­U©H³'¨ª¬�¥§¦=­	µ�«®­t¯�¬�¥§¨ªµO¤=©Hµ�¸Z¨ª¤=©�¥§¬�¤Â¥§¨ª¬�¥§¨¶µO¤Ê°
©§¿|µ�«=À
¨ª¤=¼l°�¬�¤=²�­U¤=¿t¬�«Z©�»=´ª¬�¥§¨¶µO¤ÅÄ�ÒF­#²l­t³�­U´¶µ�«F¬�¤Qµ�ÃZ©�­t¯§³�¬�¥§¨¶µO¤=¬�´H¥�¯�¬�¿|­#©�­U¹r¬�¤L¥§¨ª¿t©¾¸�µ�¯Ó¬�¼�­U¤L¥§©Ó¬�©
±	­U´ª´Å¬�©�¸�µ�¯+¹#µ'²l­U©t°l¬�¤=²Ô²l­t½;¤l­-¬r¤lµ�¥§¨¶µO¤�µ�¸ m§iqÕ4s�i|pri|s;n ¸Öµ�¯�Ã�µ�¥§¦Ê°ºÃ;¬�©�­U²�µO¤×¥�¯�¬�¿|­.¨ª¤Z¿t´ª»'À
©§¨ªµO¤ÅÄ'ÒF­Y©§¦lµ�±Ø¥§¦=¨ª©5©�­U¹�¬�¤Â¥§¨ª¿t©�¥�µrÃ�­Ó¿|µO¹#«®µO©§¨ª¥§¨¶µO¤=¬�´�±�¨¶¥§¦�¯§­U©§«�­U¿|¥5¥�µ�¥§¦=­.¿|µO¤=©�¥�¯�»=¿|¥§©�¨ª¤
¥§¦l­[´ª¬�¤l¼O»=¬�¼�­�Ä

Ù it���4u�m�}
�|Ú�Û ·ºÃ=¯�¨ª²ÔÜº·'©�¥�­U¹�©t°=Ï=µ�¯�¹�¬�´�Ý�­t¥§¦lµ'²=©t°;Þ	µO¹�«�µO©�¨¶¥§¨¶µO¤=¬�´ÊÜº­U¹�¬�¤Â¥§¨ª¿t©t°ßÝ�µ'²l­U´
à�­t½Z¤l­U¹#­U¤Â¥

á â�ã�ä�åOæaç4è_éºä�ê{æ9ã

ëíì�î®ïoì�ðoì
ñlò�óÂñSóºî®î®ï�ôlóºõtöA÷�ô'ï[ölø;ù�ïoú�ûAü�ôZû®ì
ýÖú�ñ®þ�ôº÷+õ�ô'ü�î�ý�ì ÿ2ï�ì�óºõ ò|ú��'ì�ð�ø;ð�ò|ì�ü�ð � �ölø;ù�ïoú�û�ð�ø;ð�ò|ì�ü ò�øZî®ú�õ
óºý�ýÎø�õ�ô'ñ®ð�ú�ð�òoðÓôº÷_ó�õ
ô'ýÖý�ì�õ�ò|úÖô'ñ$ôº÷cû�ú�þ'úÎòtóºý9î®ïoôºþ'ï|óºü�ðyòoöÅóÂòÓúÖñlò|ì
ï��
óºõ�ò��.úÖò|öFì
óºõtö2ôºò|ö®ì�ïÓóºñ®û��.úÎò|ö�óºñ�óºñ®óºý�ô'þ�ì
ñ	�Zú�ïoôºñ®ü�ì�ñlò ��
 î�ì�õ
ú
�®õ�óÂòoú�ô'ñ®ð-ôº÷4ö=øZù®ï�ú�ûð�øZð�òoì
ü�ð#ú�ñlò|ì�þ'ï|óLò|ì�ð�òtóÂòoì��wüQóºõtö�ú�ñ®ì�ü�ôZû®ì
ýÖð[ôÂ÷+û®ú�ð�õ
ïoì ò|ì�ù�ì�öÅó��;úÖô'ï��.úÎò|öAû�ú
��ì
ïoì�ñlò|úqóÂý
ì����ÅóÂòoú�ô'ñ�ð�÷�ô'ï�õ
ô'ñlò|úÖñ��®ô��®ð�ù9ì
ö®ó��ZúÖô'ï ��� ö®ú�ð�îÅóºî9ì
ï�ú�ð�óÂù�ô��;ò�û®ì��'ì
ýÖô'î®úÖñ®þ�ó������ ��!#"
$&% ¦=¨ª©¾¯§­U©�­U¬�¯�¿�¦F±5¬�©Y©§»=«=«®µ�¯§¥�­U²F¨ª¤$«Z¬�¯§¥ÓÃº·('¾Ü'ÏØÞ+Þ�à�À*)�)�+�+�,.-.)º°/'ÓÜ'Ï Þ�Þ5à�À0-.1�-.)�-.1�,l°
2 à43&5 2�2 576 )�À0-	6oÀ86oÀ0-�,:9�;'°®Þ 2 à=<�<_à 2 ±	¬�¯�²>'¾ÜlÏFÞ�Þ5à�À0-	6 ;�;�?�+�;º°	5 2 àA@ 2 £ % 3 ÝB3-À
C	£D<	Ü�ÏE;�;�F�6 ?�À0-�-
ÀÆÞ_À86�9�-�9Â°9¬�¤Z²G'¾ÜlÏ�£ % àIH�Ü:JK-	6 1�6L,�;�6
M Þ5µ�¯§¯§­U©�«®µO¤=²=¨Î¤l¼!¬�»=¥§¦lµ�¯UÄ

N�OQPDRSO8TVUXWZY�[�\�]^T_W`W0P�a�W0b7c�d�YeP�fgThPeO=ikj8T
PQUSjQP l�monBp�OqjDrts#u�u�v



óºñ®û��q�����������	�
� ��� !#"�ð�ì
ü�óºñlò|úÖõ
ð�ôº÷5ö=øZù®ï�ú�û�ð�î�ì�õ
ú��Åõ�óÂòoú�ô'ñ�ð ��
 ôºïoü�óºýcðoì
ü�óºñlò|úÖõ
ð[ý�ì�óÂû®ðò|ô�û®ì��Åñ®úÖòoú�ô'ñ�ð#ôº÷�������!����
���[ì����®ú��ºóÂý�ì
ñ�õ
ì��{ôºï#ïoìg�®ñ®ì
ü�ì
ñlò��#ôº÷�ðoî9ì
õ�ú
�Åõ
óÂò|úÖô'ñ®ð�ùÅóºð�ì
û
ô'ñ×ò|ö®ì�ú�ï5ôºù®ðoì�ïe�Âóºù®ýÖìÓù�ì�öÅó��;úÖô'ïoð��=óºñ®ûÔõ
ôºü�î9ô'ðoúÎò|úÖô'ñÅóºýÖúÖò�ø#ü�ì�óºñ�ð5ò|öÅóÂò5ðoì
ü�óºñlò|úÖõ
ð+ôº÷�ó
õ
ô'ü�î9ô'ñ®ì
ñlò+õ
óºñ�ù9ìÓõ
ôºñ®ð�òoïQ�®õ ò|ì
û�÷�ïoô'üJò|ö®ìÓð�ì
ü�óºñlò|úÖõ
ð+ôº÷�úÖò|ð	ðQ�®ù9õ
ô'ü�î9ô'ñ®ì
ñlòoð � 
 �®õtö÷�ô'ïoü�óºýyõ
ô'ü�î�ôºðoúÖòoú�ô'ñ®óºý+ðoì
ü�óºñlò|úÖõ
ðÔú�ð�óSõ�ô'ïoñ�ì
ïoð�ò|ô'ñ�ì2ôÂ÷!õ�ô'ñ®õ���ïoïoì�ñ®õ�ø ÷�ïoóºü�ìg�yô'ï��=ð
ðQ�®õtö óºð�� 
��! #" ôló�$&%�'ÓóÂñ®û(�)� 
* ,+ úÖý-$/.�'0�5óºñ®û úÖð×óAî®ï�ì
ï�ì����®ú�ð�úÖòoì$÷�ô'ï�û®ì��'ì�ý�ô'î®úÖñ®þü�ôZûS�®ý�óºïYïoì�óÂðoô'ñ®úÖñ®þFî®ï�ú�ñ®õ�ú�î®ýÖì
ð!ðe�®õtö"óºð#õ
ôºü�î9ô'ðoúÎò|úÖô'ñÅóºýaü�ô;û�ì
ý	õtö�ì
õ1�=ú�ñ®þ2óºñ�û"ð�øZð8�
ò|ì�üQóÂòoú�õ�û�ì
ðoúÖþ'ñ2î®ïoúÖñ®õ
úÖî®ý�ì�ð¾ðQ�®õtöAóºð.ð�òoì
î	�.ú�ð�ì�ï�ìg�Åñ®ì�ü�ì�ñlò �

� ö®ì2ð|óºýÖú�ì
ñlò�óºð�î�ì�õ�ò�ôº÷!òoö®ì�î®ïoôºî�ô'ð�ì
û óºî®î®ï�ôlóºõtö úÖð324�����e!#�1�1245 �6+ ôZû®ì
ï�ñ ð�ôº÷ ò`�¾óÂïoì
û®ì
ð�ú�þ'ñ î®óºï|óºû�ú�þ'ü�ð�î�ïoô'ü�ôºò|ìQö®ú�ì�ï|óºï�õtö=øíóºð×ô'ñ�ì$ôº÷Óò|ö�ì7�ºì�øíõ
ô'ñ�ð�ò|ïe�®õ�òoð×÷�ô'ï�ð�ò|ïQ��õ��
òL�®ï�ú�ñ®þ�õ
ô'ü�î®ýÖì ÿ ðoî9ì
õ�ú
�Åõ
óÂò|úÖô'ñ®ð � ë�ì×óºïoì�õ
ô'ñ�õ
ì
ï�ñ®ì
û �.úÎò|ö ò`�yôFû®úÖð�ò|úÖñ®õ�ò!ñ®ôºòoú�ô'ñ®ðYôº÷
ö®ú�ì�ï|óºï�õtölø �98 ñ !#�:�124�	�;�1���0< �e!#"=24�����e!#�:�1245>��ó$ð�øZð�ò|ì
ü �.úÖò|öSó�õ
ô'ýÖý�ì
õ ò|úÖô'ñAôº÷�õ�ô'ü�ü �®ñ®ú��
õ�óÂòoú�ñ®þ�óºþ'ì�ñlò|ðYú�ð.õ
ô'ñ�ð�ò|ïe�®õ�òoì
û�ùlø�îÅóºïoóºý�ýÖì
ýNõ�ô'ü�î�ô'ð�úÖòoú�ô'ñFôº÷5óÂò|ôºü�úÖõ�óºþ'ì
ñlòoð?��óºñ®û2ú�ñ
@ �12X!�A�� ���e!#"B24�����e!#�:�1245B�Zòoö®ì#ù�ì�öÅó��Zú�ô'ï¾ôÂ÷4óºñFú�ñ®û�ú
�Zú�ûS�®óºý9óºþ'ì
ñlòÓúÖð¾û®ì�ðoõ
ï�ú�ù9ì
û�ùlø$ö®úÖì
ï��
óºïoõtö�ú�õ�óÂýNðoìg� ��ì
ñlò|ú�óºýaõ
ô'ü�î9ô'ðoúÎò|ú�ôºñ ��� ö®ì#÷�ô'ïoü�ì
ï¾ö�ú�ì
ïoóºïoõtöløFúÖð¾î®ï�ì
ðoì�ñlò!úÖñ�óºý�ü�ô'ð�ò¾óºý�ýõ
ô'ñ�õ��®ï�ïoì
ñ�õ�ø�÷�ô'ï�üQóÂý�ú�ð�ü�ð��9óºñ®û�ò|ö�ì×ýqóÂò�ò|ì
ï�� �.ö�ú�ý�ì�î®ïoì�ðoì
ñlòrú�ñSóÂý�ý4ù®ý�ôZõ1����ð�òoïQ�®õ òL�®ï�ì
û
î®ïoôºþ'ï|óºü�ü�ú�ñ®þ�ýqóºñ®þ#�Åóºþ'ì�ð?�k�-óºð.ú�ñlòoïoôZûS�®õ
ì�û2÷�ôºï¾ð�ò|óÂò|ì ��ü�óºõtö®ú�ñ�ì���ù®óºðoì�û2ü�ôZû®ì
ýÖú�ñ®þ�ú�ñ
C�D�EFD9G>HJIKE=L4DNM  O" óºï:$&P�'���óºñ®û ÷�ô'ïoü�ðYóºñ�ú�ñlòoì
þ'ïoóºýcîÅóºï�ò[ôº÷�ü�ôZû®ì
ï�ñAñ®ôºò|óÂò|úÖô'ñ®ðYðQ�®õtöóºðRQ +TSU #V)W/X ./PY' �B+ ô'ð�ò.ôº÷cò|ö®ì�ðoì�ýqóºñ�þ��Åóºþ'ì�ð?�Zö®ô��-ì��'ì�ï?�Åò|ï�ì�óÂò.ö®úÖì
ïoóºïoõtöløFóÂð.óZ��5[��\�D!4���
���y÷�ì�óÂòQ�®ïoì#ôº÷còoö®ì#ýqóºñ�þ��Åóºþ'ì � �U] !��
�^�����	�4_#ô'î9ì
ï|óLò|ô'ï-òoï|óºñ�ð�÷�ô'ï�ü�ðÓó�ö�ú�ì
ïoóºïoõtö�ú�õ�óÂý
ì ÿ;î®ï�ì
ðoð�ú�ô'ñØúÖñ=òoôAô'ñ�ìB�.úÖòoö®ô���ò�ö®ú�ì�ï|óºï�õtölø � � ö®ìQðoì
ü�óºñlò|úÖõ
ð��4òoö®ì
ñ9�_ú�ð�þ'ú
�ºì
ñ ÷�ô'ïrì ÿ��î®ïoì�ðoð�ú�ô'ñ®ð4�.úÖòoö®ô���ò+ö�ú�ì
ïoóºïoõtölø �48 ñ�ð�ò|ì
óºû9�	�yì[õ�ô'ñ®õ
ì�ñlò|ï|óLò|ì!ôºñ �B�?`�< "�!#�	ð�ì
ü�óºñlò|ú�õ�ð�÷�ô'ï
ò|ö®ìYù9ì
öÅó��Zú�ô'ïoóºýÅö®úÖì
ï|óÂïoõtölø/�	�.ö®úÖõtöQóºýÖý�ô��.ð4�®ð+ò|ô�õ
ô'ñ�ðoú�û�ì
ï�ì�óºõtö�õ
ô'ü�î�ôºñ®ì
ñlò�ú�ñ�ú�ð�ô'ýqó��
ò|úÖô'ñ9�Åõ
ôºñ®ð�òoïQ�®õ ò|ú�ñ�þQð�òoì
î®ð[ôº÷5õ�ô'ü�î�ô'ñ�ì
ñlò|ðYô'ñ2ö®ú�þ'ö�ì
ï.ý�ì��'ì
ýÖð[ôÂ÷	ò|ö�ì�ö®úÖì
ïoóºïoõtölø�÷�ïoô'ü
ò|ö®ìÔð�ò|ì
î�ð�ôº÷�ò|ö�ì
ú�ï#úÖü�ü�ì
û�úqóÂòoì�ðQ��ù�õ�ô'ü�î9ô'ñ®ì�ñlò|ð � � ðrðe�®þ'þ'ì�ð�òoì
ûíúÖñ  � " .&P�� ��acb/b '0�ðQ�®õtö ü�ôZûS�®ýqóÂï�óºî®î®ï�ôlóºõtöíúÖðd�Âì�ø"ò|ô2ò|ö®ì�û®ìg�ºì
ýÖô'î®ü�ì
ñlò�ôº÷¾õ
ô'ü�î�ôºðoúÖòoú�ô'ñ®óºý5óºñ®óºýÖøZðoúÖð
ò|ì�õtö®ñ®úh���®ì�ð �

� ö®ì-ü�óºúÖñ�õ�ô'ñlò|ïoúÖùS��òoú�ô'ñrôº÷®òoö®ì-îÅóÂî�ì�ï_úÖð	ó.÷�ô'ïoü�óºýlõ
ôºü�î9ô'ðoúÎò|úÖô'ñÅóºý'ð�ì
ü�óºñlò|úÖõ
ðc÷�ô'ï4òoö®ìýqóºñ�þ��Åóºþ'ì)e IKE=L�fhg  ��a "�i b�b ' �.úÖò|ö�óºñ�óÂõ
õ
ôºü�îÅóÂñ=øZúÖñ®þ!õ�ô'ü�î9ô'ð�úÖò|úÖô'ñÅóºýºïoìg�®ñ®ì
ü�ì
ñlòõ�óºýÖõ��®ý
�®ð �	� ö�ì[ùS��ú�ý�û�ú�ñ®þ#ù®ýÖô;õ1��÷�ô'ï+û®ì
ð�õ
ïoúÖù®ú�ñ�þròoö®ì[ð�øZð�ò|ì�ü�óºïoõtö®úÎò|ì�õ�òL��ïoìYú�ð�óºñ !�_4�����
ò|öÅóLò�õ�ô'ü�ü �®ñ®úÖõ�óÂòoì
ð7�.úÖòoö�úÎò|ð�ì
ñ	�Zú�ï�ô'ñ®ü�ì
ñlò �Zúqó�ðoöÅóºï�ì
û �ºóÂïoúqóÂù®ý�ì�ð �Z� ö®ì�ýqóÂñ®þ��ÅóºþºìðQ�®î�î�ô'ï�ò|ð�òoö®ì×ô'î9ì
ï|óLò|ú�ôºñ®ð�ôº÷j�q�����������	�
� ���íôº÷yóºþºì
ñlò|ð�òoôFü�ôZû®ì
ý_õ
ô'ñ�õ��®ï�ïoì
ñ�õ�ø �.úÎò|ö
��5[�J�12 �L��� ��<&��ú�ñlòoì
ï|óÂõ�ò|úÖô'ñíù9ì�ò`�yì
ì�ñ óºþ'ì
ñlòoð?�624�
`��	�4_Ôôº÷ �Âóºïoú�óºù®ýÖì
ð#ò|ô�ï�ì
ð�ò|ïoúÖõ�ò�ðoöÅóºï��
ú�ñ®þ�ôº÷cú�ñ�÷�ôºïoü�óÂò|úÖô'ñ9�lóºñ�ûk�	�l���D!����
�0!��0� ���×ôÂ÷	óÂþ'ì
ñlò|ðyò|ô�ðe�®î®î9ô'ï�òÓï�ì��®ð�ì �S� ö�ì#ùS�®ú�ýÖû®ú�ñ�þù®ý�ôZõ1�F÷�ô'ï!û�ì
ðoõ�ïoúÖù®ú�ñ®þZmÅô�� ôÂ÷+õ
ô'ñlò|ï�ô'ý	úÖñ®ðoúÖû®ì�óÂñ�óºþ'ì�ñ=ò�ú�ð[ó �B�?`4� � � ü�ôZû®ìrú�ð!ù®ó��
ðoúÖõ�óºýÖýÖø ó$ö®ú�ì�ï|óºï�õtö®ú�õ
óºý5ð�òtóÂòoì×üQóºõtö�ú�ñ®ì[��ò|ö®óÂò�ú�ð��Nó$ü�ô;û®ì�õ�óºñSöÅó��'ìÔðe�®ù®ü�ô;û®ì�ðróºñ®û
ò|ïoóºñ®ðoúÎò|úÖô'ñ®ðaõ
ôºñ®ñ®ì
õ ò|úÖñ®þYòoö®ì
ü � ë�ì�óºý�ýÖô.�n�12X!#���	�4_!ôº÷;ü�ôZû®ì
ðcð�ôYòoöÅóÂòcò|ö®ì+ðoóºü�ì�ü�ôZû®ì
û®ìg�®ñ®úÖòoú�ô'ñ"õ�óºñ�ù�ì�ú�ñ�ð�òtóÂñ=òoúqóÂòoì
û"ú�ñ"ü �®ýÎò|ú�î�ý�ì×õ
ôºñ=òoì ÿZò|ð �po óºï�úqóºù�ý�ì
ð#ôÂ÷.ó2ü�ôZû®ìÔõ�óºñù�ì#û�ì
õ
ý�óºïoì�û�ý�ôZõ�óºýÖýÖø�ú�ñ®ð�ú�û®ì�óºñlø$ü�ô;û®ì7�.úÎò|öFð�òtóºñ®û®óºïoû�ðoõ�ô'î®úÖñ®þÔïQ�®ýÖì
ð¾÷�ô'ï��ZúÖðoú�ù�ú�ý�úÎò�ø �
+ ôZû®ì
ð×õ
óºñØù�ìFõ�ô'ñ®ñ®ì�õ�ò|ì�û òoô�ì�óºõtöØôºòoö®ì
ï×ôºñ®ýÖø �Zúqó �yì
ýÖý���û�ìg�Åñ®ì�ûØì
ñlò|ï�ø óºñ®ûØìUÿ�úÎò
î�ôºú�ñlò|ð ��q ñlò|ï�ø2î�ô'úÖñlò|ðYóºý�ýÖô�� �®ðYò|ô�û®ú�ð�ò|úÖñ®þ��®úÖðoö2ù�ì ò`�-ì�ì
ñ�û®ú��Hì�ïoì
ñlò!óºõ�òoú
�ÂóÂòoú�ô'ñ�õ
ôºñk�
ò|ìUÿ;òoð�óºñ®ûÔú�ñ®úÎò|ú�óºý�úsr
ì5ò|ö�ìÓü�ôZû®ì¾û®ú��Hì�ïoì�ñ=òoýÖø�ú�ñ×û®ú��Hì�ïoì�ñ=ò+õ�ú�ï�õ��®ü�ð�ò|óºñ®õ
ì�ð �tq ÿ;úÖò�î9ô'úÖñ=òoðóºý�ýÖô�� �®ð!òoô$û®ú�ð�ò|úÖñ®þ��®úÖðoöAù9ì�ò`�yì
ì�ñ�ñ�ô'ïoü�óºý_óºñ®û��vu��1�;�>�
� ��� !#"�ò|ì�ïoü�ú�ñÅóLò|ú�ôºñ ôº÷+ü�ôZû®ì

w



ì ÿ;ì
õg��ò|úÖô'ñ®ð �X� ô�ðQ��î®î�ôºï�òj�	���;��� ��<Y�>�	�&�=ò|ö®ì[ýqóºñ�þ��Åóºþ'ì[óºýÖý�ô��.ð+þ'ïoô���îQò|ïoóºñ®ðoúÎò|úÖô'ñ®ð�÷�ïoô'üû®ì�÷{ó:�®ýÖò.ìUÿ�úÎòYî�ô'úÖñlò|ð¾ò|ö®óÂòYóºïoìróºî�î®ý�úÖõ�óºù®ýÖì!ò|ô�óºýÖýNì
ñ�õ
ý�ôºðoú�ñ�þ�ü�ôZû®ì
ð��Åóºñ®û�ò|ôÔðQ��î®î�ôºï�ò
24� ��������5 �:���^�����
� ���=�	ò|ö®ì�ý�óºñ®þ��ÅóÂþ'ìFóºýÖý�ô��.ð�û®ì ÷{ó#�®ýÖòÔì�ñlò|ï�øíò|ï|óÂñ®ðoúÎò|ú�ôºñ®ð�ò|ö®óÂòÔïoì�ð�ò|ôºïoì
ò|ö®ìYý�ôZõ�óÂýÅð�òtóLò|ìYôº÷aórü�ôZû®ìÓ÷�ïoô'ü òoö®ìYü�ô'ð�ò�ïoì
õ�ì
ñlò¾úÖñlò|ì
ï�ïQ�®î;ò � ��ú�ð�õ
ïoì ò|ì �®î9ûÅóÂò|ì�ð¾óºï�ì
ðoî9ì
õ�ú
�Åì�û�ù=ø _�<X!#�v`4��` !4���
� ���l��ý�óºù9ì
ý�úÖñ®þ×ò|ïoóºñ®ðoúÎò|úÖô'ñ®ðYõ
ô'ñ®ñ�ì
õ�òoú�ñ®þ�ò|ö®ì�ü�ôZû®ì
ð � �-ôºñk�ò|úÖñ ��ô��®ð �®î9ûÅóÂòoì
ð.ü�ôZû®ì�ýNîÅóºð�ð|óºþ'ì�ôº÷4ò|úÖü�ì � �7�®ï�ú�ñ®þÔó�õ�ô'ñlò|úÖñ ��ô��®ð �®î9ûÅóÂò|ì[�Åðoô'ü�ì#ôº÷
ò|ö®ìo�ºóÂïoúqóÂù®ý�ì�ð-ú�ñ�e INE=LJfpg õ�óÂñFìg�'ôºý
�'ì�óºõ
õ�ô'ïoû®úÖñ®þ�òoô×õ
ô'ñ®ð�ò|ïoóºú�ñlò|ð-ôº÷aò|ö®ï�ì
ì�û�ú�ð�òoú�ñ®õ ò
�=ú�ñ®û®ð��R`�� �j���:�����0�0!#"Óõ�ô'ñ®ð�ò|ï|óÂú�ñlò|ð ��ì � þ � ùløíì����ÅóÂòoú�ô'ñ®ð�ðQ�®õtö óºð���	��
 � �
��� �����I!#"O_4��\
@ �e!�����õ
ô'ñ�ð�ò|ïoóºú�ñlòoð ��ì � þ � ù=ø2ìg� �®óÂò|úÖô'ñ®ðYðQ�®õtö�óÂð�� ��� � �
��� �v���Êóºñ®û �	��A�!#���0!���� � ��ì � þ �� ��� � ����� �I�.ö®ú�õtö�ýÖú�ü�úÖò¾òoö®ì×óºýÖý�ô��-ì�ûAûS��ï|óÂòoú�ô'ñ®ðYôº÷ mÅô��.ð �E
 �®õtö�õ�ô'ñ®ð�ò|ï|óÂú�ñlò|ð[õ�óºñù�ì�û®ì�õ
ý�óºïoì�ûAóÂò.û�ú
��ì
ïoì�ñlò[ýÖìg�ºì
ý�ðÓôÂ÷_òoö®ì�ü�ôZû®ì#ö®úÖì
ï|óÂïoõtölø �

� ô�û®ìg�Åñ�ì[ò|ö�ì!ü�ô;ûS��ýqóºï�ð�ì
ü�óºñlò|ú�õ�ðy÷�ô'ï�ü�ô;û®ì�ð?�	�.úÖòoöQì
óºõtöFü�ôZû®ì �yì#óºðoð�ô;õ�úqóÂòoì[ð�ìg�	�
ì
ïoóºý5ïoì�ýqóÂòoú�ô'ñ�ð!ò|öÅóLò�õ
ô'ýÖý�ì
õ ò|ú��'ì
ýÎø2û®ìg�Åñ�ì�î9ô'ðoð�ú�ù®ýÖì�ð�òoì
î®ð�ôº÷-óFü�ôZû®ì ��� ñ®ì×õ�óÂî�òL�®ï�ì
ðû®ú�ð�õ
ï�ì�ò|ì[ù�ì�öÅó��Zú�ô'ï�ôº÷Nòoö®ì[ü�ôZû®ì!óÂñ®û$óºñ�ôºò|ö®ì�ï-ô'ñ�ì[õ
óºî�òL��ïoì
ð-úÖò|ð+õ�ô'ñlò|ú�ñ��®ô#�®ð-ù9ì
öÅó��	�
ú�ô'ï ��� ò|ö�ì
ï#ïoì�ýqóÂòoú�ô'ñ�ð!ðoî9ì
õ�úÖ÷ øAö®ô�� òoö®ìÔü�ôZû®ì�õ
óºñSù�ìÔóºõ ò|ú��ºóLò|ì
ûSóÂñ®ûSû®ì�óºõ ò|ú��ºóLò|ì
û ���ìg�Åñ�ú�ñ®þ�òoö®ì#û®ú�ð�õ
ï�ì�ò|ì#ï�ì
ý�óÂò|úÖô'ñQõ�ô'ü�î9ô'ð�úÖò|úÖô'ñÅóºýÖýÖø×úÖð-ò|ï�ú�õ1�lø$úÖñ$î®ï�ì
ðoì�ñ®õ
ìrôº÷c÷�ì�óLòL�®ï�ì
ð
ðQ�®õtöÔóÂð5ú�ñlò|ì�ïoïe�®î�ò|ð��ÂìUÿ;õ
ì
î;ò|ú�ôºñ®ð?�ºóºñ®û�ö®úÖð�òoô'ï�ørïoì ò|ì�ñ=òoú�ô'ñ ��� �®ï_ðoô'ý
��ò|úÖô'ñ�ï�ì
ýÖú�ì
ð4ô'ñ�òoö®ì
ì
ñlò|ï�øFóºñ�ûFì ÿ;úÖòÓôÂ÷4ó�ü�ôZû®ì!î9ô'úÖñ=òoðÓóºð¾ü�ì�óÂñ®ð¾ôº÷cõ
óºïoì ÷_�®ýaóºõ�õ
ô��®ñlòoú�ñ®þ�ôÂ÷_û�ú�ð�òoú�ñ®õ òÓóºõ �
ò|ú��ºóLò|ú�ôºñ��Âû®ì
óºõ�òoú
�ÂóÂò|úÖô'ñQð�õ
ì�ñÅóºïoúÖô'ð ��+ ôºïoì
ô��ºì
ï?�9ú�ñlòoì
ïoïe�®î�òoðYúÖñ ü�ôZû®ì#ì ÿ;ì
õg��ò|úÖô'ñ®ð!óºñ®ûïoì òL�®ï�ñ®ð�÷�ïoô'üJú�ñlò|ì�ïoïe�®î�ò|ð+óÂïoì-òoïoì�óLò|ì
û �Zúqó�ð�î�ì�õ
ú�óºý®ì
ñlòoï�ø×óÂñ®ûÔì ÿ;úÖò�î9ô'úÖñ=òoð?�'î�ïoô��Zú�û®úÖñ®þ
÷�ô'ï.ó �®ñ®úÎ÷�ô'ïoü�ò|ïoì
óÂò|ü�ì
ñlòYôº÷	óºý�ý�ðoõ�ì
ñÅóºï�ú�ô'ð �

ë ö®ì
ñ û®ìg�®ñ®ú�ñ®þ�õ
ôºñ=òoú�ñ��®ô���ðYð�ò|ì�î®ð[ôÂ÷�ó×ü�ôZû®ì�ú�ñ2ó×õ
ôºñ®ðoúÖð�ò|ì�ñlò�óºñ�û ü�ô;ûX�®ýqóºï-üQóºñ �
ñ®ì
ï���úÖò×úÖð×ú�ü�î�ôºï�òtóÂñ=ò�ò|ôSì
ñ�ðQ�®ï�ì�òoöÅóÂò�óºýÖý¾óºî�î®ý�úÖõ�óºù®ýÖì$õ
ôºñ®ð�òoï|óºúÖñ=òoðÔóºïoì$ò|ó��ºì�ñ úÖñlò|ô
õ
ô'ñ�ðoú�û�ì
ï|óLò|ú�ôºñ � � ôíóÂý�ý�ô�� mÅìUÿ;ú�ù®ýÖì�óºñ®û ö®ú�ì�ï|óºï�õtö®ú�õ
óºý-ð�î�ì�õ
ú
�®õ�óÂòoú�ô'ñ®ð��5ú�ñ e IKE=L�fhg �
mÅô�� õ�ô'ñ®ð�òoï|óºúÖñlò|ðÓõ�óÂñ2ù9ì�ðoî9ì
õ�ú
�Åì�û óLòYóºý�ý�ý�ìg�ºì
ýÖðÓôº÷_òoö®ì#ö®úÖì
ï|óÂïoõtölø � ë�ì#ì
ñ®ðe�®ïoì�ò|ö®óÂòóºý�ý+óÂî®î®ý�úÖõ�óºù�ý�ìÔõ
ô'ñ�ð�ò|ïoóºú�ñlòoð�óºï�ìQî®ï�ô'î9ì
ïoýÎø �®ðoì�ûíò|ô û®ìg�®ñ®ì$î9ì
ïoü�úÖò�ò|ì�û mÅô��.ð�ùlø"ïoì �
���®ú�ï�ú�ñ®þ�ò|öÅóÂò#óQü�ôZû®ì�õ�óºñ�î®óºï�òoú�õ
úÖîÅóÂòoì�úÖñ�óZmÅô�� ô'ñ®ýÖø �.ö®ì�ñ�ò|ö®ì�û®ú�ð�õ
ïoì ò|ì�õ�ô'ñlò|ï�ô'ý
öÅóºðÔïoì
óºõtö®ì�û ò|ö�ì2ù9ôºò�ò|ô'ü0ôº÷[òoö®ì�ü�ôZû®ì$ö�ú�ì
ïoóºïoõtölø �A� ö�ì
ñ9�5òoö®ì�ðoì�ò�ôº÷!óºî®î®ýÖú�õ
óºù®ý�ìõ
ô'ñ�ð�ò|ïoóºú�ñlòoð!ú�ðYòtó��Âì
ñ�÷�ï�ô'ü ò|ö®ì�óºõ�òoú
�'ì�óÂò|ôºü�úÖõrü�ôZû®ì�óÂñ®û�óºýÖý4úÎò|ð[óºñ®õ�ì
ð�òoô'ïoð!ú�ñ òoö®ì
ü�ôZû®ì#ö®úÖì
ïoóºïoõtölø �

� ö®ì#û®úÖðoõ
ï�ì�òoì#óºñ®ûFõ�ô'ñlò|ú�ñ��®ô#�®ðÓïoì�ýqóÂòoú�ô'ñ®ð�ôº÷_ó�ü�ô;û�ì�óºýÖý�ô�� �®ð¾òoô�û®ìg�®ñ®ì#ì ÿ;ì
õg��ò|úÖô'ñ®ð
ôº÷-ó�ü�ôZû®ì��aóÂñ®ûSõ
ô'ï�ïoì
ð�î�ôºñ®û®ú�ñ�þ �0�e!4�1�1�#óºï�ì×ô'ù�ò|óºú�ñ®ì�ûSù=øSî�ïoô! �ì�õ�ò|úÖñ®þ�ô���ò#òoö®ìÔî®ïoúV�
�ÂóÂò|ì �Âóºï�úqóºù�ý�ì
ð � ë�ì�ðoö�ô.� ò|öÅóLò�ò|ö®ì×ð�ì�ò�ôº÷�òoï|óºõ�ì
ð#ôº÷yó$ü�ô;û�ì�õ�óºñ�ù9ì×õ
ôºñ®ð�òoïQ�®õ ò|ì
û
÷�ïoô'ü ò|ö®ì#ò|ïoóºõ
ì�ð[ôÂ÷	úÎò|ð.ðQ�®ù�ü�ôZû®ì
ð ��� ö®ú�ðYõ
ôºü�î9ô'ðoúÎò|úÖô'ñÅóºýÖúÖò�øÔïoì�ðQ�®ýÎòYý�ì�óÂû®ð¾ò|ô�ó�õ�ô'ü �
î�ôºðoúÖòoú�ô'ñ®óºýyñ�ôºò|úÖô'ñ ôº÷[ïoìg�®ñ®ì
ü�ì
ñlòÔ÷�ô'ï×ü�ô;û®ì�ð � � ü�ôZû®ì#" �1�%$ �J�1� ó�ü�ô;û�ì�& úÖ÷
ò|ö®ì ø�öÅó��'ì[òoö®ì!ðoóºü�ì[úÖñ=òoì
ï�÷{óºõ
ìYú�ñÔò|ì�ïoü�ðyôº÷Nì
ñlò|ï�ø'�Lì ÿ;úÖò-î�ô'úÖñlò|ð�óºñ®û$þºý�ô'ùÅóÂý�ýÖø^�Zú�ð�ú�ù®ýÖì
�Âóºïoú�óºù®ý�ì�ð?�Êóºñ�û ò|ö�ì�ò|ïoóºõ
ì�ð!ôº÷(" ú�ð[óÔðQ�®ù®ð�ì�ò#ôÂ÷5ò|ïoóºõ
ì�ð[ôº÷(& � � ö®ú�ðYñ®ôºòoú�ô'ñ óºû®ü�úÖòoðü�ôZûS�®ý�óºï�ïoì�óÂðoô'ñ®úÖñ®þ�úÖñQò|ö®ì�÷�ôºý�ý�ô��.úÖñ®þ�ü�óºñ®ñ�ì
ï �S
 �®î®î9ô'ð�ì7�-ì#ô'ù;òtóºúÖñ$óºñFúÖü�î®ýÖì
ü�ì
ñk�
òtóÂòoú�ô'ñ�û®ì
ð�ú�þ'ñ*)�÷�ïoô'ü�ó�ð�î�ì�õ
ú
�®õ�óÂòoú�ô'ñ�û®ì
ð�ú�þ'ñ#+ ð�ú�ü�î®ýÖø×ùlø�ý�ôZõ�óºýÖýÖø�ïoì
î�ýqóºõ�ú�ñ®þ�ðoô'ü�ì
ðQ�®ù�ü�ôZû®ì,& ú�ñ-+�ùløSó�ðQ�®ù®ü�ôZû®ì," � � ö®ì
ñJ�còoô�ðoö®ô��.)�ï�ìg�Åñ�ì
ð/+)�HúÖò�ðQ�10�õ�ì
ðrò|ô
ðoö®ô�� òoöÅóÂò�" ïoì��Åñ®ì
ð�& �

2



� ñ®õ
ì �-ì�öÅó��ºì ò|ö�ì2õ�ô'ü�î�ô'ð�úÖòoú�ô'ñÅóÂý�úÖò�øSï�ì
ðe�®ýÖòoðÔ÷�ôºï�ü�ôZû®ì
ð���óºñÅóºýÖô'þ'ô���ð×ïoì
ðe�®ýÖòoð×÷�ô'ï
óºþ'ì�ñ=òoð-óÂïoìYïoì
ý�óÂò|ú��'ì�ýÖø�ð�ò|ïoóºú�þ'ölò�÷�ô'ïe�-óºïoû � ëíìYû®ìg�®ñ®ì�óºñ�ô'ù®ð�ì
ï8�ºóLò|ú�ôºñÅóºý®ò|ïoóºõ
ìYðoì�üQóÂñk�ò|úÖõ
ð×÷�ô'ïÔóºþ'ì�ñlò|ð?��ó�ïoì�ðQ�®ýÎò|úÖñ®þSñ®ôºò|úÖô'ñØôº÷�ï�ìg�Åñ�ì
ü�ì
ñlò ��óºñ®û ðoö�ô.� úÖò�òoô�ù9ì�õ
ô'ü�î�ô��
ðoúÎò|ú�ôºñÅóºýI�.úÖòoö ï�ì
ð�î�ì�õ�ò$òoô"òoö®ìAô'î9ì
ïoóÂò|úÖô'ñ®ðÔôº÷#î®óºï|óºýÖý�ì�ý¾õ
ô'ü�î9ô'ðoúÎò|ú�ôºñ9�5ö®úÖû®ú�ñ®þl�+óºñ®û
ú�ñ®ð�òtóºñlòoúqóÂòoú�ô'ñ �
������� ä � ç���æ9å
	�� q óºïoýÎø ÷�ôºïoü�óºýcü�ôZû®ì
ýÖð[÷�ô'ï[ölø;ù�ïoú�û�ð�øZð�ò|ì�ü�ð#úÖñ®õ
ý
�®û®ì�î�öÅóºðoì�ò|ï|óÂñk�ðoúÎò|ú�ôºñFð�øZð�òoì
ü�ð  O+ + � .�
 'aóºñ®û2ö=øZù®ï�ú�û2ó#��òoô'ü�óÂòtó  � � "�i .&%Y' �B+ ô;û®ì�ý�ðÓðe�®õtö�óºðÓölø	�ù®ïoúÖû 8 � � ó#��òoô'ü�óÂòtó  #S�
4o ë .���'róºñ®û?ö=øZù®ï�ú�û?ü�ôZûS�®ýÖì
ð  � " .&P�'�óºýÖý�ô���õ
ô'ü�î�ôºðoú��
ò|úÖô'ñÅóºýÊò|ï�ì�óÂòoü�ì�ñ=ò¾ôº÷cõ
ô'ñ�õ��®ï�ïoì
ñlòYöløZù®ïoúÖûFù�ì�öÅó��;úÖô'ïoð �F8 ñ$ò|ö�ú�ð��yô'ï��B��òoö®ì�ü�óºú�ñ�÷�ô;õg�®ð
ú�ð�ô'ñ"õ
ô'ü�î9ô'ðoúÎò|ú�ôºñÅóºý�úÎò�ø�ôº÷¾ð�ì����®ì�ñ=òoúqóºý�ù9ì
öÅó��Zú�ô'ï�ð �K" ø;ù�ïoú�û"î®ï�ô;õ�ì
ðoð�óºý�þºì
ù®ïoóºð#ðQ�®õtöóºð  ,W úÎ÷
.��l� X�
 b 2 � V)+ b %4� � X b %�'�öÅó��'ì�õ
ô'ñ�ðoú�û�ì
ïoì�ûíõ�ô'ü�î9ô'ð�úÖò|úÖô'ñÅóºýÖúÖò�ø2ú�ñSò|ö�ì�õ�ô'ñlò|ì ÿZòôº÷yü �®õtö �Åñ®ì
ï#ìg���®ú
�ÂóºýÖì
ñ®õ�ì
ð�ðQ�®õtöíóºð#ù®úÖðoú�ü �®ýqóÂòoú�ô'ñAóºñ®û�÷{óºúÖýh�®ï�ì
ð�ìg� ��ú
�Âóºý�ì�ñ®õ
ì�ð �N8 ñò|ö®úÖðI�-ôºï��B���-ì�õ
ôºñ®õ
ì�ñ=òoï|óÂòoì�ôºñ2òoï|óºõ�ìrìg���®ú
�ÂóºýÖì
ñ®õ�ì�óÂñ®û�ïoìg�®ñ®ì
ü�ì
ñlò �
� ö®ì+ñ®ôºòoú�ô'ñ�ôÂ÷�ö®úÖì
ïoóºïoõtö®úÖõ�óºýÂð�ò|óÂò|ì�ü�óºõtö®úÖñ®ì
ðZ�-óºðaú�ñlòoïoôZûS�®õ
ì�û�ú�ñ C�D�ElDNGBH9INEpL4DNM  #" óÂï:$&P�'��óºñ®ûFúÖð-î®ï�ì
ðoì�ñlò[úÖñ$ü�óºñløQð�ôº÷ ò`�¾óÂïoì�û®ì�ðoúÖþ'ñFîÅóºïoóºû®ú�þºü�ðyðQ�®õtö2óºð������  #V)W/X ./P�' �'� �®ï
ò|ï�ì�óÂòoü�ì�ñ=ò2ôº÷�ö®ú�ì�ï|óºï�õtölø�ú�ð�õ
ýÖô'ðoì�ð�ò�ò|ô ö®úÖì
ï|óÂïoõtö®úÖõ�óºý�ï�ì�óºõ ò|ú��'ì"üQóºõtö�ú�ñ®ì�ð  ��acb/b '0��.ö®ú�õtö ð�ö®ô��.ð2ö�ô.� ò|ô û�ìg�Åñ®ì"ó ü�ô;ûX�®ýqóºï�ðoì�üQóºñlòoú�õ
ð�÷�ô'ï$ö®úÖì
ï|óÂïoõtö®úÖõ�óºý �{û®úÖðoõ
ï�ì�òoì��
ü�ôZû®ì�ð ��" ô��-ì��'ì�ï?�aûS�®ìrò|ôQòoö®ì�î®ï�ì
ð�ì
ñ®õ�ì×ôº÷+õ
ô'ñlòoú�ñ��®ô��®ð!ù�ì�öÅó��;úÖô'ïoð��9òoö®ì�òoïoì�óLò|ü�ì
ñlòôº÷#û®úÖðoõ�ïoì�òoì ð�ò|ì�î®ð$ú�ðÔõ�ô'ü�î�ý�ì�òoì
ýÎø û®ú
��ì
ï�ì
ñlò�ö®ì
ï�ì � Q[ñ®ýÖú �ºì  ��a b�b '��+ì��'ì
ï�ø û�ú�ðoõ�ïoì ò|ì
ð�òoì
îAúÖðÓïoìg� ��ú�ïoì�û2òoôÔù�ì�þ'ú�ñ2óºñ®û�ì�ñ®û�óÂòÓòoö®ì�ý�ô��yì
ð�òYýÖìg�'ì�ýaôº÷4ò|ö®ì�ö®úÖì
ï|óÂïoõtölø �

� ôZô'ýÖðQðQ��õtö�óÂð C9I����4D  � a o .��Y'���� DNf � G � �  #q W/SKi b 2 '��-óºñ®û C�D4EFDNG!� � f#" �{ð�ì
ì
$%$�$'&�(*)�+%,�$*-/.10324&651-7( �Yóºý�ýÖô���ö®ú�ì�ï|óºï�õtö®ú�õ
óºýÊðoî9ì
õ�ú
�Åõ
óÂò|úÖô'ñ®ð¾ôº÷cöløZù®ï�ú�û$ù9ì
öÅó��Zú�ôºï?�ZùS��ò
÷�ô'ïoü�óºýNð�ì
ü�óºñlò|úÖõ
ð.öÅóºð.ñ®ôºòYù9ì
ì�ñ�óÔõ
ô'ñ®õ�ì
ï�ñ �98 � e IKE=L4DNM  a 
lV ./$['cî®ï�ì
ðoì�ñlò|ð�óÔö®úV�ì
ïoóºïoõtö®úÖõ�óºý�ü�ôZû®ì
ý �.úÎò|öSü�ô;ûS��ýqóºï[ô'î�ì�ï|óÂòoú�ô'ñ®óºý	ð�ì
ü�óºñlò|ú�õ�ð?�aùS�;ò�û�ô;ì�ðrñ�ôºò�õ
ô'ñ�ðoú�û�ì
ï
ïoì��Åñ®ì
ü�ì
ñlò �6+ óºð|óÂõ
õ
úÖô  O" ì
ñ b�b 'Óú�ð�óA÷�ô'ïoü�óºý�ü�ôZû®ì
ý+÷�ô'ï�ö�ú�ì
ïoóºïoõtö�ú�õ�óÂý-öløZù®ïoúÖû ð�øZð8�
ò|ì�ü�ð � ë ö®ú�ýÖì�ð|óºü�ìSú�ñ ðoî®úÖïoúÎò �¾úÎò�û®ú
��ì
ï�ð�÷�ï�ô'ü ô���ï2ü�ôZû®ì
ý�úÖñ üQóºñlø òoì
õtö®ñ�ú�õ�óÂý�ýÖø
ðoúÖþ'ñ®ú
�®õ�óºñlò�óºð�î�ì�õ�ò|ð��+úÖòÔóºýÖý�ô��.ð�ñ®ì�ð�òoú�ñ®þ"ôº÷[ðoì����®ì�ñlò|úqóÂý[óÂñ®ûØîÅóºï|óÂý�ý�ì�ý-õ�ô'ü�î9ô'ð�úÖò|úÖô'ñ9�
óºñ®û�óºýÖý�ô��.ðÓó�ü�ô'ïoì[þ'ì
ñ�ì
ï|óÂýH÷�ô'ïoü�ôº÷4ð�øZñ®õtö�ïoô'ñ®ô#�®ð.õ
ô'ü�ü �®ñ®úÖõ�óÂòoú�ô'ñJ�ZùX��ò.û®ú�ðoóºý�ýÖô��.ð
ö®ú�þºök��ýÖìg�'ì�ý�÷�ì
óÂòL��ïoì
ð×ôÂ÷ e INEpL�fhg ü�ôZû®ì�ð�ðQ�®õtö óºð×ìUÿ;õ
ì
î;ò|ú�ôºñ®ð?�5ö�ú�ð�òoô'ï�ø�ïoì ò|ì�ñ=òoú�ô'ñJ�
óºñ®û2ðoî9ì
õ�ú
�Åõ
óÂò|úÖô'ñ�ôº÷	õ�ô'ñ®ð�ò|ï|óÂú�ñlò|ðYóÂò �Âóºï�ú�ô��®ðÓýÖìg�ºì
ý�ð �

8 ñ  ��a S�
 b 
�'�� �-ì�öÅó��'ì×î®ï�ì
ðoì�ñlò|ì
û"óºñAì�óºï�ý�ú�ì�ï �'ì
ï�ðoúÖô'ñ�ôº÷�ò|ö�ìZe INE=LJfpg ý�óºñ®þ��®óºþ'ì��
�.úÖòoö�ó�îX�®ïoì�ýÖø�ú�ñlòoì
ïoýÖì�ó��Zú�ñ®þ�ðoì�üQóÂñ=òoú�õ�ðY÷�ô'ïYû®úÖðoõ
ï�ì�òoì�ù9ì
öÅó��Zú�ô'ï�ð �B8 ñAòoö®ú�ð.îÅóºî9ì
ï�� �yìöÅó��'ìAò|ó��ºì�ñ óºñ�óºýÎò|ì�ïoñÅóÂòoú
�ºì�óºî®î�ïoôlóºõtö � V ôÂò|ö û®úÖðoõ�ïoì�òoì�óºñ®û õ
ô'ñlò|úÖñ��®ô��®ð$ð�ò|ì�î®ð$ôº÷
õ
ô'ñ�õ��®ï�ïoì
ñlò�óºþºì
ñlò|ð×óÂïoìQð�øZñ®õtö®ïoôºñ®ô��®ð � � ö®ì$ð�øZñ®õtö�ïoô'ñlø úÖñíû®úÖðoõ
ï�ì�òoì$ð�òoì
î®ð×ì�ñ®ðQ�®ï�ì
ðò|öÅóLò×óÂò�ìg�ºì
ï�ø"ò|úÖü�ì�ú�ñ�ð�òtóÂñ®õ
ìQóºý�ý�õ�ô'ñ®õ���ïoïoì�ñlòÔóºþ'ì�ñ=òoð�ô'ù®ð�ì
ï8�'ìQòoö®ìQðoóºü�ì��Âóºýh�®ì�ôº÷
ìg�ºì
ï�ø2ð�öÅóºïoì�û �Âóºï�úqóºù®ýÖì �S� ö�ì
ïoìrú�ð.ü ��õtö �yô'ï��Fô'ñ2ð�øZñ®õtö�ïoô'ñ®ô#�®ð�ýqóÂñ®þ��Åóºþºì
ð.ðQ�®õtöAóºð
q ð�ò|ì�ïoì�ý5óºñ®û S �®ð�ò|ï�ì7�{ð�ì
ì  #V � q i b 2 '4÷�ô'ï[óºñ�ô��'ì�ïe�Zú�ì�� � �NX ì
ð�ì�óºï�õtö�ú�ñ ð�øZñ®õtö®ï�ô'ñ®ô��®ðýqóºñ�þ��Åóºþ'ì�ð!û®ôZì
ð!ñ®ôºò#õ�ô'ñ®ðoúÖû®ì
ï!ö=øZù®ï�ú�ûSóºð�î�ì�õ�òoð#ôº÷+ù�ì�öÅó��Zú�ô'ï��HùS��ò�ð�òL��û®ú�ì�ð�üQóÂñ=ø ôº÷
ò|ö®ì�ð|óºü�ì�óºðoî9ì
õ ò|ð!ôÂ÷5ò|ö®ì�õ
ô'ñ�ð�ò|ïe�®õ�òoú�ô'ñ ôº÷�û®úÖðoõ�ïoì�òoì�ð�ò|ì
î�ð!ò|öÅóLò�óºï�ú�ð�ìrúÖñ e IKE=L�fhg ��-ô'ü�î�ô'ð�úÖòoú�ô'ñ ôº÷�û®ú�ð�õ
ïoì ò|ì×ð�ò|ì
î�ðrúÖñ e INE=LJfpg ð�ì
ì?�=ð�ò|ô(�Åñ�û�ó$ü�ú�û�û®ý�ì�þ'ïoô���ñ®û�ù�ì �
ò`�-ì�ì
ñ�ò|ö®ìÓð�ò|ïoúÖñ®þ'ì�ñ=ò�óÂõ�øZõ
ýÖú�õ
úÎò�ø�ï�ì
ð�ò|ïoúÖõ�òoú�ô'ñ®ð	ô'ñÔõ
ô'ü�î�ôºñ®ì
ñlò+û®ì�î�ì�ñ®û®ì
ñ�õ�øÔôº÷ S �®ð�òoïoì

�



LegRF
        LegRR


 LegLF
      LegLR


Brain

v


j
1

R


F



j
2

R


F



j
1

L


F



j
2

L


F



j
1

R


R



j
2

R


R



g
r

o
u


n

d
R


F



g
r

o
u


n

d
L


F



g
r

o
u


n

d
R


R



j
1

L


R



j
2

L


R



g

r
o


u

n
d


L

R




v


v


v


v


tokenIn


tokenOut


tokenOut


tokenOut


x


x
 x


x
y


y
 y


y


j1


j1
 j1


j1


j2


j2


j2


j2


Dog


xRF yRF xLF yLF xRR yRR xLR yLR


ground


ground
 ground


ground

tokenIn


tokenOut

tokenIn


tokenLR


tokenRR


tokenIn


tokenLF


ÏN¨¶¼lÄ 6�Ä 2 ¯�¿�¦=¨ª¥�­U¿|¥§»l¯§­.µ�¸N¥§¦l­.¹#µ'²l­U´
óºñ®û ��ÿ;ì
ûk�wî�ôºú�ñlò.ðoì�üQóºñlòoú�õ
ð.ôº÷ q ð�òoì
ïoì�ý �

� �XæÅäOê�� � äOê�æ9ã � ã4ç�ê{ã��wæÊå�� �*�	� � � � ã�ä�êCé �


���
 � " " <&���0�Q!��
�	A�� �vu�!#��� " �

ëíì�î®ïoì�ðoì
ñlòróºñAú�ñlòL�®úÎò|ú��'ì�û�ì
ðoõ�ïoúÖî�ò|úÖô'ñ�ôº÷)e IKE=L�fhg õ
ô'ñ®ð�ò|ïe�®õ�òoð�óºñ®û�úÖòoð[ð�ì
ü�óºñlò|úÖõ
ð
�®ðoúÖñ®þ óºñ�ìUÿ�óºü�î�ý�ì�òtó[�ºì
ñ?÷�ïoô'ü óºñ�ôºñk��þ'ôºú�ñ®þ õ
óºðoì"ð�òQ�®û�ø � ë�ìíóÂïoìSû®ì
ð�ú�þ'ñ�ú�ñ®þ ó
ðoôº÷ ò`�-óºï�ìÓõ
ô'ñlò|ï�ô'ý�ýÖì
ï	÷�ôºï ���Åóºû®ïe�®î9ì
û�ïoô'ù9ôºò|ð	î®ýqó�øZú�ñ®þ!ðoôZõ
õ
ì�ï?�'ò|óºïoþ'ì ò|úÖñ®þ 
 ô'ñlø��ßð � ú�ù9ôïoô'ù9ôºò.û®ôºþ �BV ì
ýÖô��c�S�-ìrî®ïoì�ðoì�ñ=ò�ó×ðoú�ü�î®ýÖú
�Åì�ûFõ
ô'ñlò|ï�ô'ý�ýÖì
ï¾òoöÅóÂòYõ
ô��'ì�ïoð[ðoô'ü�ì�óºðoî9ì
õ ò|ðôº÷4ü�ôÂò|ú�ôºñ$î®ýqóÂñ®ñ®ú�ñ�þ×óºñ®û�ý�ì�þ×ü�ôÂò|ú�ôºñ9�=ùS��ò.ô'ü�úÖòoðyò|ö�ì#õ
ô'ü�î�ôºñ®ì
ñlò|ðÓòoöÅóÂòÓû®ì
óºý �.úÎò|ö
�Zú�ðoúÖô'ñ9�Zú�ñlò|ì�ï8�wî®ýqó�ø'ì�ï-õ�ô;ô'ï�û®ú�ñ®óÂò|úÖô'ñ9�=ì�òoõ � ëíóºýs�ZúÖñ®þ�úÖð¾óºõ�õ
ô'ü�î®ýÖú�ðoö�ì
û$ùlø$ü�ô��Zú�ñ®þ�ô'ñ®ìý�ì�þ�óLò�ó#òoú�ü�ì����.ö®ú�ýÖì-ò|ö®ï�ì
ìYôºò|ö�ì
ïoð+ï�ì
ü�óºú�ñ×ô'ñ×òoö®ì.þ'ïoô���ñ®û �&S ì
þºð�ü�ô��'ì.ú�ñ×òoö®ì.ô'ïoû®ì�ïïoúÖþ'ölòÓ÷�ïoô'ñlò �;ò|ö®ì�ñAý�ì ÷ òÓïoì
óºï?�®òoö®ì
ñ2ý�ì ÷ òÓ÷�ïoô'ñlòYóºñ�û �Åñ®óºý�ýÎøQï�ú�þ'ölò.ïoì
óºï �

��� � ã9ä � � ã4ç � åLé��_ê ä � éºäOècå �*� �_ê � å � åÂé����!� � ö®ì#õ
ô'ñlòoïoô'ýÖý�ì
ï�ú�ðyïoì�î®ïoì�ðoì
ñlòoì
û�óÂðÓóºñ!�_4����� � � þ'ì
ñlò|ð_õ�óºî;òL�®ï�ì¾óºï�õtö®úÖòoì
õ�òQ�®ï|óÂý�óºð�î�ì�õ�òoð	ôº÷ÊóYü�ôZû®ì�ýZðe�®õtöÔóºðcò|ö®ìyõ
ô'ü�î9ô'ðoúÎò|ú�ôºñôº÷Åõ�ô'ü�î9ô'ñ®ì�ñlò|ð_óºñ®û�ûÅóLòtó�m®ô.�.ð ��
 ú�þ��®ï�ì�
-ðoö�ô.�.ð_ò|ö®ì-óºïoõtö®úÎò|ì�õ�òL��ïoì-ôÂ÷�ò|ö�ì-õ
ôºñ=òoïoô'ýÖý�ì�ïóºð�òoö®ì�� -�� óºþ'ì�ñ=ò � ë�ìAû�ú�ð�òoú�ñ®þ#�®ú�ð�ö ù9ì�ò`�yì
ì�ñ �q�����������	�^��óÂñ®û !��`��� ����óºþ'ì�ñlò|ð � �
õ
ô'ü�î9ô'ðoúÎò|ì�óºþ'ì
ñlò�õ
ô'ñlòtóÂú�ñ®ð�óAñ��®ü�ù9ì
ï�ôº÷ÓðQ��ùk�§óºþºì
ñlò|ð�òoöÅóÂò�ì ÿ;ì
õg��ò|ìFõ�ô'ñ®õg�®ïoï�ì
ñlò|ýÎø
óºñ®û�õ
ôºü�ü ��ñ®ú�õ
óÂò|ì5ùlø�ð�öÅóºïoì�û^�Âóºï�úqóºù�ý�ì
ð �?8 ñ#ò|ö�ì�ìUÿ�óºü�î�ý�ì���ò|ö®ì�õ�ô'ü�î9ô'ð�úÖò|ì�� -�� óÂþ'ì
ñlòõ
ô'ñlò|óºú�ñ®ðyò|ö®ì[ö®ú�þ'ö ��ý�ì��'ì�ý�õ�ô'ñlò|ïoôºý�ý�ì�ï�� . )��! ò|ö®óÂòÓû®ì
óºý�ðA�.úÖò|öQü�ôºòoú�ô'ñ�î®ýqóÂñ®ñ®ú�ñ�þF�Zóºñ®û
÷�ô��®ïyý�ô��I��ýÖìg�'ì�ý�õ�ô'ñlò|ï�ô'ý�ýÖì
ïoð+÷�ô'ï�ò|ö®ì[ý�ì
þ  �ô'ú�ñlòoð � � ö®ì�ý�ì�þ�óºþºì
ñlò|ðÓóÂïoì �	�l��� !��J�1�1��ôº÷Nòoö®ìð|óºü�ì�óÂþ'ì
ñlò#"%$ � �J8 ñ®ð�òtóºñ®õ�ì
ð#ôº÷�òoö®ì�ðoóºü�ì�óºþ'ì�ñ=ò�õ�óºñ�û®ú��Hì�ï!úÖñ ò|ö�ì �Âóºýh�®ì�ð!ôº÷�òoö®ì
úÖï
�X!#�e!#�3���^���:���yóºñ®û õ�óºñ�ï�ì
ñÅóÂü�ì �Âóºï�úqóºù�ý�ì
ðÔò|ôØóÂû! e�®ð�ò�úÖñ�÷�ô'ï�üQóÂòoú�ô'ñ mÅô��.ð�ù9ì�ò`�yì
ì
ñ
óºþ'ì�ñ=òoð �

%



� óºïoóºü�ì�ò|ì�ïE�ºóÂýh�®ì�ð_óÂïoì+ðoî9ì
õ�ú
�Åì�û>�.ö®ì�ñ�ò|ö®ì�óºþºì
ñlò	úÖðcú�ñ®ð�òtóºñlò|ú�óÂò|ì�û ��� óºï|óºü�ì�òoì
ï�ð_úÖñ®û®ú��õ�óÂòoì �.ö�ì�ò|ö�ì
ïyòoö®ì!ýÖì
þrú�ð�÷�ïoôºñ=òyô'ï+ïoì
óºïyóºñ®ûQð�î�ì�õ
úÎ÷ ø  �ô'ú�ñlò�ý�ì�ñ®þºò|ö�ð?�=ð�òoì
îQö�ì
ú�þºö=ò?�=ì�ò|õ �
� óºïoóºü�ì�ò|ì�ïoð	óºïoìA�'ì
ï�ø �®ð�ì�÷_�®ýZ÷�ô'ï4û®ìg�Åñ�ú�ñ®þ�ï�ì��®ðoóºù®ýÖì-û®ì��Åñ®úÖòoú�ô'ñ�ð4÷�ô'ï_ýqóºï�þ'ì+ü�ôZû®ì�ý�ð �Y8 ñò|ö®úÖð+îÅóºî9ì
ï?�=ö®ô��yìg�ºì
ï?���yì!û®ôrñ®ôºò�þ'ú��'ì.ðoì�üQóºñlòoú�õ
ð+ò|ôrîÅóºïoóºü�ì�ò|ì�ïoúsr
ì
û�ðoî9ì
õ�ú
�Åõ
óÂò|úÖô'ñ®ð �
8 ñ®ð�òoì�óºûJ� �yì�õ
ô'ñ�ðoú�û�ì
ï.õ
ô'ñ�õ
ïoì ò|ì�ú�ñ�ð�òtóÂñ=òoúqóÂòoú�ô'ñ�ð¾ôº÷4ü�ôZû®ì�ð[óÂñ®û2óºþ'ì
ñlòoð?�S�.ö®ì�ïoìrì�óºõtöîÅóºïoóºü�ì ò|ì�ïÓöÅóºð.ù�ì�ì
ñ2ïoì�î®ýqóºõ�ì
û2ùlø2óÔõ�ô'ñ®ð�òtóºñlò �

q óºõtöØóºþ'ì�ñ=ò�öÅóºð×ó �-ì�ý�ýV��û®ì��Åñ®ì
ûíú�ñlò|ì�ï�÷{óºõ�ìQò|öÅóLò�õ�ô'ñ®ðoúÖð�òoð�ôº÷ÓúÎò|ð�ò�øZî9ì
û úÖñ®îS��ò�óºñ®û
ô���òoîS��ò4�Âóºïoú�óºù®ý�ì�ð?�Âïoì
î�ïoì
ð�ì
ñlò|ì�ûB�Zú�ðe�Åóºý�ýÎø�óÂð�ù�ýqóºñF��óºñ®û �ÅýÖý�ì
û×ðe���Åóºïoì�ð?�Zïoì�ðoî9ì
õ�òoú
�ºì
ýÖø ��-ô'ñ®ñ®ì�õ�òoú�ô'ñ®ð-ù�ì ò`�-ì�ì
ñ��Âóºïoú�óºù®ý�ì�ð+ïoì
î�ïoì
ð�ì
ñlò.ûÅóÂò|ódmÅô��.ð¾ù9ì�ò`�yì
ì�ñ�òoö®ì�óÂþ'ì
ñlò|ð-ú�ñ�òoö®ì
ü�ôZû®ì�ý �Z� ö®ì � . ) �  óºþ'ì�ñlò�ï�ì�óºû�ð^�Âóºï�úqóºù®ýÖì
ð � óÂñ®û �>�Nïoì�î®ïoì�ðoì�ñ=òoú�ñ®þ ý�ì�þ î9ô'ðoúÎò|úÖô'ñ®ð?�
÷�ïoô'ü ò|ö®ì "%$ � óºþ'ì
ñlòoð?�Êïoì�ñÅóºü�ú�ñ®þ�òoö®ì
ü óºî�î®ïoô'î�ïoúqóLò|ì
ýÎø �k� öÅóÂò[ú�ð?�;ò|ö®ì �Âóºïoú�óºù®ý�ì � ôº÷
óºþ'ì�ñ=ò " $ � ��� ú�ð�ïoì
ñ®óºü�ì�û ò|ô ����� ú�ñíòoö®ì�óºþ'ì�ñ=ò � . )��  �+óºñ®û ðoô�ôºñ � � ö®ì�óÂþ'ì
ñlò� .�)��  î®ï�ô.�ZúÖû®ì
ð×ò|ö�ìFû®ì
ð�ú�ïoì�û ð�î�ì�ì
û ôº÷[òoö®ìFû®ô'þSï�ì
î®ï�ì
ðoì�ñlò|ì
û ù=ø òoö®ì(�Âóºïoú�óºù®ýÖì	�B�
�.ö®ú�õtö�úÖð�ïoì
óºû�ùløAòoö®ì "%$ � óºþºì
ñlò|ð �9
 ô��®ï[ù�ôZô'ý�ì
óºñAòoô/�ºì�ñ �ºóÂïoúqóÂù®ý�ì�ð � �`��
&���
��� �=����\

&���
��� �'ì�òoõ � ��óÂïoìYðoöÅóºï�ì
û�ù=øÔî®óºú�ï�ð�ôº÷NýÖì
þ�óºþ'ì
ñlòoð-óºñ�ûQóºï�ì �®ðoì�ûQò|ô�ì
ñ�ðQ�®ï�ì[ò|ö®óÂò�ô'ñ®ýÖø
ô'ñ®ì�ýÖì
þ�ú�ð-úÖñQò|ö�ì#óºú�ïyóÂò¾óºñløQò|úÖü�ì �4q óÂõtöFý�ì
þ�óºþ'ì
ñlòÓö®óºðÓóºñ$úÖñ®îS��ò=�Âóºïoú�óºù®ý�ì �`��
&��� � �
óºñ®û�óÂñAô���òoîS��òo�ºóÂïoúqóÂù®ý�ì �`��
&����� <�� � � ö�ì �Âóºïoú�óºù®ý�ì �`��
&����� <��côº÷�óQý�ì�þ$óºþ'ì�ñlò�ú�ðYïoì �
ñÅóºü�ì
ûÔò|ô#ò|ö�ìYðoóºü�ìYñ®óºü�ì.óÂð��`��
&��� � ��úÖñÔòoö®ìYñ®ì ÿZò�ý�ì�þ�óÂþ'ì
ñlò�ú�ñ×ò|ö�ìYýÖì
þ�ü�ô.�ºì
ü�ì
ñlò
ô'ïoû�ì
ï �lV ø�õ
ô'ñ	�'ì�ñlò|ú�ôºñ9�;òoö®ì��Âóºïoú�óºù®ýÖìd�`��
&����� <��9ôº÷aòoö®ì#óºþ'ì�ñlò "%$ � ��� úÖð-ï�ì
ñÅóºü�ì
û�ò|ô����
&���
��� �aì ò|õ � � ý�ý�ôº÷yò|ö®ì�ðoìt�Âóºï�úqóºù�ý�ì
ð��aö®ô��-ì��'ì�ï?�5óÂïoì�ú�ñlò|ì�ïoñÅóºý�òoô2òoö®ì � -�� óºþ'ì�ñ=ò �
� ö®ì-úÖñlò|ì
ï�÷{óºõ
ì �Âóºï�úqóºù®ýÖì
ðcôº÷;ò|ö®ì � - � óÂþ'ì
ñlò	óºïoì+ò|ö®ì�ì
úÖþ'ölò4ô���ò|îX��ò �Âóºï�úqóºù�ý�ì
ðNòoöÅóÂò_ïoì�îk�ïoì�ðoì
ñlòyõ
ô'ü�ü�óºñ®û®ð+ðoì�ñlòyòoô�òoö®ì  �ô'ú�ñlò+ü�ôºò|ôºïoð�ú�ñÔì
óºõtöQýÖì
þF�lóÂñ®û�÷�ô#�®ï+ú�ñ®îS�;ò �ºóÂïoúqóÂù®ý�ì�ð
ò|öÅóLò.ïoì
î�ïoì
ð�ì
ñlò�þºïoô��®ñ�û õ�ô'ñlòtóºõ ò[ð�ì
ñ®ð�ô'ïoðYú�ñ�ì
óºõtö ýÖì
þ �

� ö®ì�ö®úÖì
ïoóºïoõtölø2ôº÷�óºþ'ì�ñlò|ð!ü�ó�ø�ù�ì�óºïoù�úÖò|ïoóºïoúÖýÖøQû®ì
ì�î � � ö®ì � . )��  óÂþ'ì
ñlò�ü�ó�ø�öÅó��'ìðoì��'ì
ïoóºýÊðQ�®ù �§óºþ'ì�ñlò|ð+ò|öÅóÂò�óÂïoìÓõ
ôºñ®õ
ì�ïoñ®ì�ûB�.úÖòoö�ð�ì
îÅóÂï|óÂòoì[óÂðoî9ì
õ�òoðyôÂ÷HþlóÂü�ì¾î�ýqóºñ®ñ�ú�ñ®þ �ëíì�û®ô ñ®ôºò �cö®ô��yìg�ºì
ï?�	ðoö®ô�� ò|ö�ì
ðoì�ðQ�®ù �§óºþ'ì�ñlò|ð�úÖñíû®ì òtóºúÖý�ö®ì
ï�ì � � ñíóÂò|ô'ü�ú�õÔóÂþ'ì
ñlò
ðQ�®õtöAóºð "%$ � ïoì
î�ïoì
ð�ì
ñlò|ð!ó�ð�ú�ñ®þºý�ì��Æò|ö®ï�ì�óºû�ì
û�õ
ô'ü�î9ô'ñ®ì
ñlòYóºñ�û úÎò|ðÓù9ì
öÅó��Zú�ô'ïÓúÖð.þ'ú
�ºì
ñ
ùlø2ó �B�?`4����û®ì
ð�õ
ïoúÖù�ì�û ý�óÂò|ì�ï �

�Xæaç ��� � ã4ç�� � � � �cê�æÊå � � �4ê � å � åLé����!� + ôZû®ì
ðÓï�ì
î®ï�ì
ð�ì
ñlò!ù9ì
ö®ó��ZúÖô'ï|óºý�ö®ú�ì�ï|óºï�õtöløú�ñ"ò|ö®ì�ð�øZð�òoì
ü û�ì
ðoúÖþ'ñ �=q óºõtö ü�ô;û®ì�î9ô'ðoð�ì
ðoð�ì
ðÔó2ðoì�ò�ôº÷¾ò�øZî�ì�û �Âóºïoú�óºù®ý�ì�ðróºñ®û û®ì �
ðoõ�ïoú�ù9ì
ð�õ
ô'ñlòoú�ñ��®ô��®ð�ò|ïoó  �ì
õ ò|ô'ï�ú�ì
ð�ú�ñØò|ö®ì �Âóºïoú�óºù®ý�ì�ð�îÅóºõ
ìAóºñ®û�ó"ðoúÖñ®þ'ý�ìFòoö®ïoì
óºû ôº÷
û®ú�ð�õ
ï�ì�ò|ìQõ
ô'ñlò|ï�ô'ý � � ü�ôZû®ìQõ
óºñ ù9ìFóºõ�òoú
�ºìQô'ï�ú�ñÅóºõ ò|ú��'ìQûX�®ïoúÖñ®þ�óºñ ìUÿ;ì
õ��;ò|ú�ôºñ9�	û®ì �
î�ì�ñ®û®úÖñ®þ ô'ñK�.ö�ì�ò|ö�ì
ïQòoö®ì�î9ô'ðoúÎò|ú�ôºñ ôº÷�û�ú�ðoõ�ïoì ò|ì�õ�ô'ñlò|ïoôºý[úÖðt�.úÖòoö®ú�ñ ò|ö®ìAü�ôZû®ì2ô'ï
ñ®ôºò �
� òcò|ö®ì�ýÖô.�yì
ð�ò4ý�ìg�ºì
ýlôº÷Zò|ö�ì�ù9ì
ö®ó��ZúÖô'ï|óºýºö®ú�ì�ï|óºï�õtö=ø#óºïoì�óÂòoô'ü�úÖõ	ü�ô;û�ì
ð ��� ö®ì�ø�û®ì�ðoõ�ïoú�ù9ìîS�®ï�ì
ýÖø�õ
ôºñ=òoú�ñ��®ô���ð×ù�ì�öÅó��;úÖô'ïoð � 
 ô'ï�ìUÿ�óºü�î�ý�ì�� 
 ú�þ#�®ïoì w ú�ý�ý
�®ð�òoï|óÂòoì
ð�ò|ö®ìFù9ì
ö®ó��ZúÖô'ïî®ïoì�ðoõ�ïoú�ù9ì
û�ùlø$òoö®ì#ü�ôZû®ì������ - $  �S�.ö®úÖõtö�ðoî9ì
õ
ú��Åì
ðÓòoö®ì#û®ì
ð�ú�ï�ì
ûFò|ïoó  �ì
õ ò|ô'ï�øQ÷�ô'ï-òoö®ì
îÅó��Xü�ô.�ZúÖñ®þÔû®úqóºþºô'ñÅóºýÖýÖø��®î2ô'ï.û®ô��.ñAùlø�ü�ì
óºñ®ð.ôº÷	ó�û�ú
��ì
ïoì�ñlò|úqóÂýNõ
ô'ñ�ð�ò|ïoóºú�ñlò.ò|ö®óÂò
óºðoð�ì
ï�ò|ð�òoö®ì�ï�ì
ý�óÂò|úÖô'ñ®ðoö�ú�îSù�ì ò`�-ì�ì
ñ ò|ö�ì�ö®ôºïoú r�ô'ñlòtóºý�óºñ�û �'ì�ï�òoú�õ�óÂý4�ºì
ýÖô;õ�úÖò|úÖì
ðrôº÷-òoö®ì
îÅó��c�	ï�ì
î®ï�ì
ðoì�ñlò|ì
û óºð�òoö®ìB�Åï�ð�ò�òoú�ü�ì�û®ì�ïoú��ºóLò|ú
�ºì
ð�ôÂ÷Óò|ö®ì$î®ó���õ�ô;ô'ï�û®ú�ñ®óÂò|ì�ð � óºñ®û

�



¹�µº²l­��y« 5-µ ±y¤���¯§­U¬�´Ê²=¨ª¯����
¨ª¤l«Z»l¥	¯§­U¬�´Å³	�
µO»l¥�«Z»l¥�¯§­U¬�´ÅÑ�°l·	�
²=¨�
��!²��ÖÑ
����� ;��U³��;²���·������ ²=¨¶¯��g;��U³	���

�
ÏN¨¶¼lÄ 1ºÄ 2 ¤Ô¬�¥�µO¹�¨Î¿.¹#µ'²l­

GetUp

OnGround


UpDown(1)


UpDown(-1)


Forward


tokenIn==true


y_lift = y-LIFT


y <= y_lift


ground


tokenOut = true


init


done


LegMode(L1, L2, LIFT)

// L1,L2 - joint lengths,

// LIFT - step height,

// ORIENT - knee bend direction


g_stop


Walk

begin


begin


Walk(LIFT)


// kinematics: converting (x, y) to joint angles

alge { j1 == atan(ORIENT*x/y) -

                   acos((x*x
+y*y
+L1*L1
-L2*L2
)/(2*L1*sqrt(x*x
 + y*y
)));

          j2 == acos((x*x
 + y*y
 - L1*L1
 - L2*L2
)/(2*L1*L2));  }


Stop


fail


local    real y_lift       input bool ground, tokenIn

output real x,y          input real  v

output bool tokenOut


input   real v

input   bool ground, tokenIn

output bool tokenOut

output real x, y, j1, j2
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diff {d(x) = 1}
x = 10

x == 5
diff {d(x) = 2}

x x == 10
diff {d(y) = x}diff {d(y) = x}

x = x+y
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