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ê¹Öc��Ó`ÔÝÕ]åÄØÚÛ«ßÚç¹ï � ÐtÏ��ðÜxå]ïðä¹àQßqÖxÞ5ßqçQÖÊÛÝê=î]ÖxØÚÞ�ÖÊÛÝêg�&��� Û«ê ä�ÙÄØÚÙÄÔÝÔ«Ö^Ô7Ð � å]Ø5Ù ê¹å]Ø�ï ÙæÔ�×¹ÙÄÞÚÛ«Þ
ØÚÖxä¹ØÚÖxÞÚÖxêIßqÙæßqÛ«å]ê/ÛÝê��&Ò�� ßÚç¹ÛÝÞ ÙÄÔÝÕ]åÄØÚÛ«ßÚç¹ï�à¹Þ�Ö^Þ�å]ê¹ÔÒã(Ï ä¹Ø�åNÜxÖ^Þ�ÞÚå]Ø�Þ^ÐO��ß£ÙæÔÝÞÚå ç�ÙÄÞzå]äQßÚÛÝï ÙÄÔ
ë¹ÖxäQßqçiÐ

Ó5Þ[ßqç¹ÖñÞÚÖxÜ^å]ê¹ë Üxå]ØÚêQÖ^Ø[Þ�ßqåÄê¹Ö5åÄòiå]à¹Ø(�9å]Ø�è��9Ö`àQßqÛ«ÔÝÛ��xÖ�×Påæßqç òüÙæÞ�ßfäPå]ÔÒã>ê¹å]ïðÛ ÙÄÔ¹ïOà¹Ô«ßÚÛ¢�
ä¹Ô«ÛÝÜ"Ù|ßqÛÝåÄê ÙÄêQë ê¹å]Ø�ï ÙÄÔ�×�ÙæÞÚÖ^Þ`ò�å]Ø®�Ayc~�yc�{���2Ãu���DÄÓ|)yc����}"�1�aÐñÓ5Þ ïðÖ^ê=ßÚÛÝå]ê¹Öxë ×�Öxò�å]Ø�Ö�V�ßqç¹Û«Þ
ß¥ã>äPÖ£åÄò�ê¹å]ØÚï ÙÄÔiÖxÔÝÖxï ÖxêIßÚÞ`ç¹ÙÄÞw×PÖxÖ^ê Û«ê=ßqØÚå>ë¹à¹ÜxÖ^ë ×Iã � ÖxÛÝÞÚÖxÔ�¶�·§¸-º�»m¼�Ñ�
�
�
�½aÐj²�ÖGÞ�ç¹å]Ø�ßÚÔ«ã
ØÚÖaî>ÛÝÖD� ßqç¹Ö�×�ÙæÞÚÛÝÜxÞwÛÝê�,NÖxÜxßqÛ«å]ê��NÐ`² Ö£ÙÄÜéçQÛÝÖxîÄÖ�å]à¹Ø�ê¹Öc� ØÚÖxÞÚà¹ÔÒßqÞwÛÝê$ß��få Þ�ßqÖxä¹Þ^Ð � ÛÝØ�Þ�ßwÛ«ê
,NÖxÜxßqÛ«å]ê áGV��fÖ�Õ]Ö^êQÖ^ØqÙæÔÝÛ��xÖ�ÙÄê*Û«ë¹Ö"Ù åÄò�E�ÙÄå¹¶�·?¸-º�»�¼7ÏÄìÄì]ì�½�ßÚåzà¹ÞÚÖ�ä�å]Ô«ã>ê¹åÄï ÛÝÙÄÔIïÊà¹Ô«ßÚÛÝä¹Ô«ÛÝÜ^Ù1�
ßqÛ«å]ê�ò�å]Øm|&�c���¤y?|)}1Â±yc�[Ãu���DÄ¤|)yc����}"�1�cV|ÞÚÖxÖ¾ÊwÖ^ÞÚàQÔ«ß�áQÐÒÑ]Ð�
�ç¹Ö[à¹ê¹ëQÖ^ØÚÔÒã>ÛÝê¹Õ`Ó5ÔÝÕÄå]ØÚÛÒßqç¹ï áQÐ�Ï1�
Ö^ê¹ÙÄ×¹ÔÝÖxÞwà¹Þ�ßqåðÖaó>ßqÖxê¹ë ÙÄê ÙÄÔ«Õ]å]Ø�Û«ßqçQï�åÄò�² ÙÄÞÚÞ�Ö^ØÚï ÙÄê¹êÓ¼�Ñ	
�
 ³ ½9å]ê ßÚç¹Ö�Ü^å]ïðä¹àQßqÙæßqÛ«å]ê åÄò
ßqçQÖ³�����¨�X�Ô|&�¨�������J��}1~I�����X�c�Õz]Ð®²�ÖÊë¹ÖxØÚÛ«îÄÖÊßqç¹Û«Þ ï ÙæßqØ�ÛÒó ò�å]Ø5äQØÚÛÝïðÖOä�å��9ÖxØaE£Ùæà�F äPÖxØÚÛ«åNë¹Þ
×=ã$ò�å]Ô«ÔÝå��wÛÝê¹ÕOç¹ÛÝÞwÛÝëQÖ"ÙQÐ
�¥ê(å]à¹Ø Þ�Ö^Üxå]ê¹ë(Þ�ßÚÖ^ä/ÛÝê«,NÖ^ÜaßqÛÝåÄê«
GV+�fÖ*ÛÝê=ßÚØÚå>ë¹à¹Ü^Öµ�Ay���}1��|)}��"���"��y¤Ãu���DÄÓ|)yc����}"�1� ÙæÞ

Ù�çQÖ^ÔÝäNò�à¹Ô�ßqå>å]Ô�ßqå�Ö^ïðä¹ç�ÙÄÞ�Û��^Ö&ßqçQÖ Üxå]ê¹ê¹ÖxÜxßqÛ«å]êþ×�Öxß��fÖ^Öxêþßqç¹Ö&òüÙÄÜxßÚå]ØÚÛ��"ÙæßÚÛÝå]ê åÄòTE£ÙÄàGF
ä�Ö^ØÚÛ«åNëQÞ`Ùæê¹ë ßÚç¹Ö£ë¹Ö^Üxå]ï ä�å]Þ�Û«ßqÛ«å]ê åÄò�ßqç¹Ö£à¹ê¹ë¹ÖxØÚÔÒãNÛ«ê¹Õ�C�ê¹ÛÒßqÖ®C�Ö^Ô«ëiÐ9Ó�Þ�ÛÝïðÛÝÔ ÙæØ9ÛÝëQÖ"ÙGV�×¹àNß
�wÛ«ßÚç ëQÛ�¡PÖ^ØÚÖxê=ß$ÙÄÛ«ï ÞDV9ï Ù"ã ×PÖ&ò�å]à¹êQëýÛÝêdE�ÙÄår¼{ÏÄì]ìQÑ�½aÐ � å]Ø Þ�à¹Üéçþê¹å]Ø�ï ÙæÔ�Ö^ÔÝÖxï Öxê=ßqÞ"V
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ïÊà¹ÔÒßqÛ«ä¹ÔÝÛ«Ü"ÙæßÚÛÝå]ê Ü^ÙÄê3×�Ö Ö^ÙÄÞÚÛ«Ô«ã�ØÚÖxë¹à¹Ü^Öxë3ßqå ßqç¹Ö$Ü^ÙÄÞÚÖ åÄòwä¹Ø�ÛÝïðÖ ä�å��9ÖxØ�E�ÙÄà�F ä�Ö^Ø�ÛÝå>ë¹Þ"V
ÞÚÖxÖ�ÊñÖxÞÚà¹ÔÒßa
QÐ«ÑÄÐ¹² Û«ßÚç(ßqç¹Ö*ç¹ÖxÔÝä/åÄò[ßqç¹Û«Þ5ßqå>å]ÔJV��9Ö ë¹Öxë¹à¹ÜxÖ Ùæê�Öc£ðÜ^ÛÝÖxê=ßqÔ«ã Ü^å]ïðä¹àQßqÙÄ×¹ÔÝÖ
Ü^Ø�Û«ßÚÖ^ØÚÛ«å]êµ�wç¹Öaßqç¹ÖxØ`ê¹åÄØÚï ÙÄÔ?E�ÙÄà�F äPÖxØÚÛ«åNë¹Þ9ÖaóNÛÝÞ�ßqÞwò�å]ØwÙ*ä¹ØÚÖxÞÚÖ^ê=ßÚÖ^ëg�&� � Ð
. ÖxßÚÖ^ØÚïðÛÝêQÛÝê¹Õ/ßqç¹Ö ä�ÙÄØqÙæÔÝÔÝÖxÔwäPåÄßÚÖ^ê=ßqÛÝÙÄÔñåÄò£Ù Õ]ÛÒî]Ö^êýë�ÙæßéÙ�Þ�ßqØ�à¹ÜxßÚà¹ØÚÖ/Ùæê¹ë ØÚÖaî]Ö"ÙæÔÝÛÝêQÕ

ê¹å]Ø�ï ÙæÔPÕ]Öxê¹Ö^ØÚÙÄÔ?E�ÙÄà�FÊä�Ö^Ø�ÛÝå>ë¹Þ�ÙÄÞ�ÙÊÞÚà¹ÛÒßéÙÄ×¹Ô«Ö5×�ÙæÞÚÛÝÞ9ØÚÖ^äQØÚÖ^Þ�Ö^ê=ßéÙ|ßqÛÝåÄê ÙæØÚÖ5ßÚç¹Ö ß��9å ï ÙÄÛÝê
ØÚÖxÞÚà¹ÔÒßqÞ åÄòwßqçQÛÝÞÊßqçQÖ^ÞÚÛ«Þ^Ð Ó`Þ Ù«C¹ê�ÙÄÔ�Þ�ßqÖ^äÖ�fÖ ë¹Öaî]ÖxÔÝå]ä Ù(ÞÚÜ^ÙÄÔ ÙÄ×QÔÝÖ$ä�ÙæØqÙÄÔ«ÔÝÖ^Ô[î]ÖxØÚÞÚÛ«å]ê åÄò
�9ØÚÙÄà¹Ö^ØD×�ÞOÖaóNäPåÄê¹Ö^ê=ßqÛÝÙæßqÛ«å]ê ÙÄÔ«Õ]å]Ø�Û«ßqçQïVÛÝê´,>Ö^ÜxßÚÛÝå]ê Ñ"ìQÐÉ��ßOßqÙÄèÄÖxÞ*ÛÝê=ßqå ÙÄÜ^Üxå]à¹ê=ßÊßqçQÖ$ØÚÖ��
Þ�ßÚØÚÛ«ÜxßqÛ«å]ê¹ÞzåÄòfÖaóNÛ«Þ�ßqÛ«ê¹Õ&ä�ÙÄØÚÙÄÔÝÔ«Ö^Ô�Üxå]ïðä¹àQßqÖxØÚÞ�ÞÚàQÜéç3ÙÄÞ£Ù ÔÝÛ«ï ÛÒßqÖ^ë êIà¹ïÊ×�Ö^Ø�åÄò�äQØÚå>Ü^Ö^Þ�ÞÚå]Ø�Þ
ÙÄê¹ë Ü^å]ïðïÊà¹êQÛÝÜ"Ù|ßqÛÝåÄê ëQÖ^Ô Ù"ãÄÐ � ÛÝê�ÙÄÔ«Ô«ã�V¹å]à¹ØñÛÝïðä¹ÔÝÖxï Öxê=ßéÙæßÚÛÝå]ê¹Þ�Üxå]êGC�Ø�ï ÞwßqçQÖGîæÙÄÔÝÛ«ë¹Û«ß¥ã åÄò
å]à¹Ø�ßÚç¹Ö^åÄØÚÖxßÚÛÝÜ^ÙÄÔÝÔÒã å]×NßéÙÄÛ«ê¹Ö^ë&ØÚÖxÞÚà¹ÔÒßqÞxÐ
�±�wÛÝÞ�ç ßÚåðßÚç�ÙÄê¹è&ÙæÔÝÔiä�Ö^å]äQÔÝÖzßqç�Ù|ß5ç�Ù"îÄÖGÞ�à¹ä¹ä�å]Ø�ßÚÖ^ë ïðÖzë¹à¹Ø�ÛÝê¹Õ ßqç¹Ö£ä¹Ø�Ö^ä�ÙÄØÚÙæßqÛ«å]ê&åÄò

ßqçQÛÝÞwßqç¹ÖxÞÚÛÝÞxÐ � å]ØñÛÝê¹Þ�ä¹ÛÝØ�ÛÝê¹Õðë¹Û«ÞÚÜ^àQÞÚÞÚÛ«å]ê¹ÞDV���ßqç¹ÙÄê¹è ÙÄÔÝÔ�Üxå]ÔÝÔ«Ö^Õ]à¹ÖxÞ`åæòLßqç¹ÖOØÚÖ^Þ�Ö"ÙÄØ�Üéç(Õ]ØÚåÄà¹ä
Ó5Ô«Õ]å]Ø�Û«ßqçQï Û«ÞÚÜéç¹Ö�Ø Ù|ßqç¹Öxï ÙæßÚÛÝè/ÙÄêQë�ßqçQÖ ä�ÙæØ�ßqÛ«Ü^Û«ä�ÙÄê=ßqÞ£åÄò�ßÚç¹Ö 4 ×�Ö^Ø�ÞÚÖ^ïðÛÝê¹ÙÄØGÓ`ÔÝÕ]åÄØÚÛ«ßÚç��
ïðÛÝÞÚÜéçQÖ�Ø ÙæßqçQÖ^ï ÙæßqÛ«è�Ð�Ø&ã(ÞÚä�Ö^ÜxÛ ÙÄÔ�ßÚç�ÙÄê¹èIÞ�ßqå�Ù¥�fÖ Z5ÙÄÕ]ÖxÔ�ò�å]Øzç¹Û«ÞzÜ^å]ïðïðÖ^ê=ßqÞ�å]ê/ïOã
î>ÛÝÖc��åÄò¥E�ÙÄà�F äPÖxØÚÛÝå>ë¹ÞxÐ�Ø ÙÄê=ã�ßÚç�ÙÄê¹èIÞGßÚå�
�ç¹Û«ÔÝå � ØÚà¹Þ�Üéç¹èÄÖ ò�å]Ø�ç¹Û«ÞOÜ"ÙæØÚÖxò�àQÔfØ�Ö"ÙÄë¹Û«ê¹Õ¹Ð
Ú ÙÄÞ�ß9×¹àQß�êQåÄß�Ô«Ö"ÙÄÞ�ß	VA�`��ÙÄê=ß�ßÚåOßqç¹ÙÄê¹èðïOãðÞÚà¹ä�Ö^Ø�îNÛ«ÞÚå]Ø � Ø�åÄòYÐGÛÄå=ÙÄÜéç¹Û«ï�îÄå]êµ�xà¹ØuE�Ùæßqç¹Öxê
ò�å]ØGÛÝê=ßqØ�åNë¹àQÜ^ÛÝêQÕ ïðÖ ßqå ßqç¹Ö òüÙÄÞÚÜxÛÝê�ÙæßÚÛÝê¹Õ�C�Ö^Ô«ë3åÄòwÜxå]ï äQàQßqÖxØÊÙÄÔ«Õ]Ö^×¹ØÚÙGV�ò�åÄØOç¹Û«ÞÊÙÄëQî>Û«Ü^Ö�V
ÙÄê¹ë&ò�å]Ø�ßÚç¹Özã]Ö"ÙæØÚÞñÛÝê ç¹Û«ÞñØ�Ö^Þ�Ö"ÙÄØ�Üéç Õ]Ø�å]à¹ä Ùæß�ßqçQÖ¹Ùñê¹Û«îÄÖ^Ø�ÞÚÛ«ß�ÈÙæß � ÙÄëQÖ^ØÚ×�å]Ø�êiÐ
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Ü¾prÝÖÞ wBß¥à2s�µ§vz¶:t
²�Ö Üxå]ïðä¹ÛÝÔ«Ö$ÞÚå]ïðÖ&ÛÝêQò�åÄØÚï ÙæßqÛ«å]ê]�wç¹Û«ÜéçþÙÄØ�Ö$ßqç¹Ö ×�ÙÄÜéèIÕ]Ø�å]à¹ê¹ë åÄòñßqç¹Û«Þ¦�9å]Ø�èÍÐd�9ÖxÞÚÛ«ë¹Ö
ÞÚåÄï Öz×�ÙæÞÚÛÝÜzòüÙÄÜaßqÞñÙÄ×�å]àQßñÙÄÔ«Õ]Ö^×QØqÙÄÛ«Ü Þ�ßÚØÚà¹Üaßqà¹Ø�Ö^Þwßqç�ÙæßË�fÖ£à¹ÞÚÖzò�ØÚÖD!Ià¹Ö^ê=ßqÔÒã]¼�,NÖxÜxßÚÛÝå]ê ÏNÐÒÑ�½cV
�fÖ�ë¹Ö^Þ�Ü^ØÚÛ«×PÖwÞ�å]ï Ö9Ü^Ø�ã>äQßÚå]Õ]ØÚÙÄä¹ç¹Û«Ü�ä¹ØÚåæßqå>Ü^å]Ô«Þ�ßqç�Ù|ßûç¹Ö"Ù"î>ÛÝÔÒãOäQØÚå�C¹ß�ò�ØÚå]ï òüÙÄÞ�ßûÖ�óNäPå]êQÖ^ê=ßqÛÕ�
ÙæßÚÛÝå]êÉ¼�,NÖxÜxßqÛ«å]ê&ÏNÐtÏ�½�Ð�² Ö5ÛÝê¹ÜxÔÝà¹ë¹ÖñÛÝê³,NÖ^ÜaßqÛÝåÄê&ÏNÐ ³ ÞÚåÄï Ö`ÛÝêQò�å]Ø�ï Ù|ßqÛÝåÄêðåÄê ßqç¹Ö5ç�ÙÄØÚë���ÙÄØ�Ö
ÙÄê¹ë�ÞÚåÄò�ß��9ÙÄØ�Ö �fÖ à¹Þ�Ö^ë ò�å]ØzßÚç¹Ö Ö�óQä�Ö^Ø�ÛÝïðÖ^ê=ßqÞxÐ³
�ç¹Ö^Þ�Ö$ÖaóNä�Ö^Ø�ÛÝïðÖ^ê=ßqÞGÙÄØÚÖðë¹å>Ü^à¹ïðÖ^ê=ßÚÖ^ë
ßqçQØÚå]à¹ÕÄç¹å]àQß�ßÚç¹ÖzßqÖaó>ß^ÐfÓ Ø�Ö"ÙÄë¹ÖxØ�òüÙÄï Û«ÔÝÛÝÙÄØ2�wÛÒßqç ßqçQÖ^ÞÚÖ�ßqåÄä¹ÛÝÜxÞ�ï Ù"ã$Þ�èIÛÝä&ßqç¹Û«Þ�ÞÚÖ^ÜaßqÛ«å]êiÐ
Çmáü»Bá h ø�Ì�ö_'�¿kÉ�Å{ÃI�x¾n¿|Â�ÃÄ¾kÂ�¿|öA��á ² Ö ÞÚèæÖxßÚÜéç ßqç¹Öðë¹ÖcC�ê¹Û«ßÚÛÝå]êQÞ�ÙÄê¹ë�×�ÙÄÞÚÛ«Ü*òüÙÄÜxßÚÞ£åæò9ßqçQÖ
ÙÄÔ«Õ]Ö^×¹ØÚÙÄÛÝÜ�Þ�ßqØ�à¹ÜxßÚà¹ØÚÖxÞ9ßqç�Ù|ß�ÙÄØ�Ö`àQÞÚÖ^ë ÛÝê ßqç¹Û«Þ2�få]ØÚèÍÐ � å]ØHë¹ÖaßéÙÄÛ«ÔÝÞ[ÙÄê¹ë ä¹ØÚå>åÄò�Þ(�9Ö`ØÚÖxò�ÖxØ[ßÚå
ßqçQÖ£×�å>å]èIÞñåæòjÛ]ÙÄÜxå]×¹Þ�å]ê©¼YÑ�
��-��½9ÙÄê¹ë Ú ÛÝë¹ÔbÇâZ`Û«Ö^ë¹ÖxØÚØÚÖxÛ«ßÚÖ^Ø¹¼�Ñ�
Äá ³ ½aÐ
ã¤äBå�æ�ç�æéèmæ�ê�çìë�íXî)í ï�ð¢ñ�ò ïðå]ê¹åÄÛÝëÐó�ô ÞÚÖxï ÛÕ�¥Õ]Ø�å]à¹ä ð�õ ¸Iö+ó�ö)÷�¶�ø¹ù`·¢ú õ ¶�·Oûýü ð ·Jþr¸

ÿ ð öB¸-ô�úÉócù`¶�ôM¸G· ð ó�ö��M¯Bû � û�� û õ ¸�· ð�õ�� ú ð ö��
	

� ò[õ�õ ó
� ð ¸G· ð���ð ·¢ú�	����OK��¤K����«û�¯�¼������¦½���� P �!�A¼"�#�$�¹½�%
�'&)( ¶�ö&· ð ·¢ú*	,+.-/�«û0���1�Éû ¯
�!�$- P2-3���RP��¦»

ï�ð�ð¢ñ�ò Õ]Ø�å]à¹ä ð�õ ¸¦ø³ó�ö+ó ð ( õ ¸G· ð�õ)� ú ð ö��
	
�'& ö � ¶�ô õ ¶$	4���5�«û4+��7698:�Éû�¯9�!���7698(P �7698;��� P -¤»

ò ��ô�ó=<	ùÌû ð�õ �c¸-º�ºX¶ ( Ó5×�Ö^ÔÝÛÝÙÄê�ó�ô£Ü^å]ïðïÊàQßqÙæßqÛÒî]Ö ð>�
�2? ó�ø ø@<G·�¸G· ð���ð ·¢ú�	A���¹K��B�Éû�¯9�!�$�âP �5���¦»

4 à¹Ø�×�ÙÄÞÚÛ«ÜfÕÄØÚå]à¹ä£ÛÝÞ�ßqçQÖfÜxå]ï ïOàQßéÙæßÚÛ«îÄÖ[ÕÄØÚå]à¹äµ¼XQ SU K�� ½iåÄò�¼üïOà¹Ô«ßÚÛÝä¹Ô«ÛÝÜ"Ù|ßqÛ«îÄÖ�½Íà¹ê¹Û«ßÚÞ�ïðå>ë¹à¹ÔÝåC �ED:FAÒ=ÐðÓ�ê¹åÄê��¥Öxï äQß¥ã ÞÚà¹×¹Þ�ÖxßHGJI¿û ÛÝÞ£Ù��c�������M}1��| åÄò:¼Jû¾K�� ½5Û«òKG�ßqåÄÕ]ÖxßÚç¹Ö^Ø®�wÛ«ßÚç
ßqçQÖ5å]ä�Ö^ØÚÙæßqÛ«å]êL�NÛÝÞfÙÄÔÝÞ�åÊÙOÕ]Ø�å]à¹äiÐûÓ Õ]ØÚåÄà¹ä Û«Þ;M(~)����y ÛÒò�N�ûE�OD:F 8 Ðj
�ç¹Ö ×¹ÙÄÞÚÛ«Ü5ØÚÖxÔ ÙæßÚÛÝå]ê×�Öxß��fÖ^Ö^ê ßqçQÖ å]ØÚëQÖ^ØÚÞ åÄòPG�ÙÄêQëeûÀ��ÙÄÞ Õ]Û«îÄÖ^ê ×=ã Ú ÙÄÕÄØqÙÄê¹ÕÄÖRQ Þ�Ö^ÖIÛ]ÙÄÜxå]×¹ÞÚåÄê ¼�Ñ�
��1�_½cV

�ç¹Öxå]ØÚÖxïVÑ]Ð � VQò�å]ØwÙ*ä¹ØÚå>åÄòYÐ
S,T�UWV�T�ç�U�ä�XZY\[^]?ä&ê;Vbä
_ ë�í�ë�ía` þ+¶�ó�ô ( ¶Mô:NbG ó � ¸ õ < ÿ ��ôcó=<"ùcG ó � ¸7d�ö ð ·�¶e��ôcó=<"ù�û
ð�õ ¸ ( ðf��ð�õ ó�ô�ó � ·Xþ+¶Tó�ô ( ¶�ô:ó � ûË»
Ó5ÞñÙ*ë¹Û«ØÚÖ^ÜaßwÜ^å]êQÞÚÖ"!Ià¹Öxê¹Ü^Ö¹�9Ö�ç�Ù"î]Ö�ßqçQÖ�ò�åÄÔÝÔÝå��wÛ«ê¹ÕÊØÚÖxÞÚà¹ÔÒßË�wç¹ÛÝÜéç ÛÝÞ�åæò�ßqÖ^ê&ë¹Öxë¹ÛÝÜ^ÙæßqÖxë ßÚå
� Ö^Ø�ï Ùæß^Ð`�¥ê&òüÙÄÜxß"V�ç¹Ö�ç�ÙÄÞwë¹ÛÝÞ�Ü^à¹Þ�ÞÚÖxë ßqçQÖ£Ü^ÙÄÞÚÖ¤¼XQ®Sg Kh�¨½§�wç¹ÖxØÚÖjik�LDlFAÒGÛÝÞwÙ*ä¹Ø�ÛÝïðÖÄÐ
muä
V*_HT�è�XZY\S§æéèmè*n_ä�[0]?äBêKVbä
_ ë�í>obíqp ¶�·¾û ÿ ¶O¸adGö ð ·�¶b��ôcór<	ù`» ` þ+¶�ös�Htvu³P�Ñ � ó�ô
¸-º�ºv�5�«ûË»
� å]Ø�Ùæê$Ö^Ô«Ö^ïðÖ^ê=ß:�5�«û ÙÄê¹ë$ÙÊÞÚà¹×¹ÕÄØÚå]à¹äwG åÄò�ûÓ�fÖzë¹ÖDC�êQÖq�:G P1x$�y�hzÉ¯vz1�@Gw{zßÚå
×�ÖfßqçQÖ}|����¢�1�A��~¹��}���yc��åæò=GðÐ�ÓþÞÚà¹×QÞÚÖxßlx$� 8 K����h�mK����P{wåÄòÍÙ¥C�ê¹Û«ßÚÖ9Õ]Ø�å]à¹ä�ûI�Ayc~�yc�{����y���ßqçQÖÞÚàQ×¹Õ]ØÚåÄà¹ä�x$�:�����������:�f�-¯TÑ��y� 8 Kh�����bK��h�;�eÎ;{®P H"� 8 K������mK)����N9åÄò^û�ÐûÓ­C�ê¹Û«ßÚÖ Õ]Ø�å]à¹ä�ûÛÝÞ �c�_�c�¨���GÛÒòLßqç¹ÖxØÚÖÊÖ�óNÛÝÞ�ßÚÞ�ÙÄê ÖxÔÝÖ^ïðÖ^ê=ßq���´û��e�wç¹Û«Üéç(ÛÝÞ`Ü"ÙÄÔ«ÔÝÖ^ë�|&���������J����y�� Þ�à¹Üéç ßqç�Ù|ß
Hf�¹N(P û�Ð
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� ¸-ö ( �M¯.� � ����� õ ¸G· ð�õ)� ú ð ö
�
	

� ¼��«K � ½ ð�õ ¸\�"ó�ø�ø@<�·�¸G· ðf� ¶l��ôcó=<	ùÖü ð ·Xþ ð ( ¶Mö+· ð ·¢ú&ì=%
� ¼��«K��¨½ ð�õ ¸¦ø�ó�ö&ó ð ( ü ð ·Jþ ð ( ¶Mö&· ð ·¢ú/Ñ�%
��� ð�õ ·Jô ð ÿ <G· ð�� ¶^º�¸�üj	����¹K��¤K����L�ì¯
�c�<¼"� � �¹½§P �\��� � �\����¸-ö ( ¼�� � ��½���� P
�!�$� � �#�$� »

4 à¹Øw×�ÙÄÞ�ÛÝÜ�ÖaóQÙÄïðä¹ÔÝÖ ò�åÄØwÙðØ�ÛÝê¹Õ ÛÝÞa¼$QTSU K � K��¨½�ÐHÓ�����~A� �)}1�¤}1�¤}1��|)�A���c��ò�Ø�å]ï Ù ØÚÛ«ê¹Õ}�
ßqå Ù&ØÚÛ«ê¹Õ@�c �ÛÝÞ£Ù ï ÙÄä¢¡ ÞÚà¹Üéç�ßqç�Ù|ß£¡±¼"¤ 8 � ¤�Òc½®PB¡¾¼"¤ 8 ½ � ¡¾¼"¤�Ò�½cV;¡¾¼"¤ 8 �R¤�Òc½:P¡¾¼�¤ 8 ½,�r¡¾¼�¤�Ò�½ ò�å]Ø£ÙÄÔÝÔW¤ 8 K�¤�Ò¥�¦�«V�ÙÄê¹ë�ò�àQØ�ßqçQÖ^ØÚïðå]Ø�Ö\¡±¼�Ñ�½TP�ÑÄÐµ��òj¡ ÛÝÞ�ÞÚà¹Ø�Ñ�Ö^ÜaßqÛ«îÄÖ
ßqçQÖ^ê ÛÒß£ÛÝÞ�Ü"ÙÄÔ«ÔÝÖxë�ÙæêÐy�|&���¤}1��|)�A���c�*Ð Ó�×¹Û Ñ�Ö^ÜaßqÛ«îÄÖa¡CÛÝÞ£ÙÄê¬����}1�¤}1��|)�A���c�*Ð ��ò,� P/�c 
ßqçQÖ^ê&ßqç¹Ö�ÛÝÞ�å]ïðå]ØÚä¹çQÛÝÞÚï ÛÝÞwÙæÔÝÞÚå Ü^ÙÄÔÝÔ«Ö^ëI���A�<}1�¤}1��|)�A���c�*Ð
ã¤äBå�æ�ç�æéèmæ�ê�çìë�í¨§�í�ò C�ê¹Û«ßÚÖ:C�Ö^Ô«ë�� ð�õ ¸}d�ö ð ·<¶¥ô ð ö�� õ ¸�· ð�õ�� ú ð ö��
	
� ¼é�ª©qx|ì
{_K��¨½ ð�õ ¸a�"ó�ø�ø@<�·�¸G· ðf� ¶j��ô�ó=<	ù`»

mvT*«+èeë�íZ¬ ¼ Ú ÛÝë¹ÔbÇâZ`Û«Ö^ë¹ÖxØÚØÚÖxÛ«ßÚÖ^Ø�Ñ�
]á ³ VG
�ç¹Öxå]ØÚÖxï�ÏNÐ�Ï*ÙÄêQëg
�ç¹Öxå]ØÚÖxï�ÏNÐ � ½aÐ ` þ+¶Ëó�ô ( ¶Mô
ó � ¸-ö�ú£d�ö ð ·<¶�d&¶�º ( ð�õ ¸§ù�ô ð ø�¶mùjó-üj¶�ôj�£�LDlFAÒA»®­ ðf� ¶�ö�¸-ö�úTù�ô ð ø³¶bù`ó-ü(¶Mô`�¯%&·Jþ+¶Môc¶¾¶�° ð�õ · õ
<	ù¬·<ó ð�õ ó�ø³ó�ô�ù�þ ð�õ ø ¶)°�¸r��·Jº¨ú«ó�ö+¶�d�ö ð ·<¶Pd+¶Mº ( ó � ó�ô ( ¶Môu�G»
²�Özë¹Ö^ê¹åæßqÖzßqç¹Û«Þ±C�ê¹ÛÒßqÖ�C¹Ö^ÔÝë&åÄò�å]Ø�ë¹Ö^ØË�O×Iã��&�]Ðj��ò^�aPyi9±9ò�åÄØ�ÙÊä¹ØÚÛ«ï Ö,i ßÚç¹Ö^ê ßÚç¹Ö:C�Ö^Ô«ë
�&��ç�ÙÄÞ¦���G���{�A�c�<yc�����c�X���zÜéç�ÙæØ�¼��B��½2PyiTÐj
�ç¹ÖTC�Ö^Ô«ë³� g ÛÝÞ�ßÚç¹Ö:|&�c���¤yw|J�c����~²M¾yc�¢� åÄò?�&�]Ð
mvT*«+èeë�í´³ ¼ Ú ÛÝë¹ÔbÇâZ`Û«Ö^ë¹ÖxØÚØÚÖxÛ«ßÚÖ^Ø�Ñ�
]á ³ VG
�ç¹Öxå]ØÚÖxï�ÏNÐtá�½aÐ & ö¿·Jþ&¶�d+¶Mº ( �&�µ%µ·Xþ+¶«øc<�º�· ð ÷
ù�º ð �c¸�· ð�� ¶l��ô�ó=<	ùÉ� S� Pì�&�,©qx|ì
{ ð�õ �{ú��Mº ð ��»
Ú Öxß�� � ×PÖ Ù ä¹ØÚÛ«ï Ö äPå��fÖ^ØOò�å]ØOÎ3�2D:F 8 Ð«
�ç¹Öxê´�&� ÛÝÞÊÙ]�c�G�"M¾yc�¢� åÄò¾�&� � ÐÉ²�Ö$ï Ù"ãØÚÖxÕ=ÙÄØ�ëÅ�&���þÙæÞ ÙÄêd�&�·¶���y��c��}1����|G�A��y åÄò�ë¹Û«ï Öxê¹ÞÚÛ«å]ê5¸ �&���±¯��&�º¹�P Î �wÛÒßqçþ×¹ÙÄÞÚÛ«Þc» P
¼"¼A½	K��h���bK�¼*� 698 ½�Ð`
�çIà¹ÞñÙÄê=ã ÖxÔÝÖ^ïðÖ^ê=ß9åÄòm�&�zÜ"ÙÄê ×PÖ��wØ�Û«ß�ßqÖ^ê&ÙæÞ�ÙÊà¹ê¹Û�!Ià¹Ö^ÔÒã ëQÖxßqÖxØÚïðÛÝê¹Öxë�¨��~�y���� ��}1���"��~&���X��}1~�åæòûßqç¹Ö*ÖxÔÝÖ^ïðÖ^ê=ßÚÞ åÄòe» ånî]Ö^Ø��&��ViÛ7Ð}ÖÄÐB�&���gP¾x�¿ ½)ÀrÁ¨Âr� �PÁÃ¼AÁ	¯��PÁ:�
�&�R{IÐ

�ç¹Ö£ï ÙÄä

Ä ¯��&� � � �&� � �wÛÒßqç Ä ¼��:½(PÅ� �
ÛÝÞLÙÄê ÛÝÞÚåÄï å]Ø�ä¹ç¹Û«ÞÚï Ð���ßHÛ«ÞLÜ"ÙæÔÝÔÝÖxëOßqçQÖ®ª��M}��cyc~)���_�u������}1�¤}1��|)�A���c� ÙÄêQë*ÞqÙæßÚÛÝÞ{C¹Ö^Þ[¼üÞ�Ö^Ö Ú ÛÝë¹Ô
Ç ZñÛÝÖxë¹Ö^Ø�ØÚÖ^ÛÒßqÖxØO¼YÑ�
]á ³ ½cVQä;Ð �Ä³ ½

Ä ¼�� � ��½ P Ä ¼��:½ � Ä ¼"�¦½ ÙÄê¹ë�V
Ä ¼��!�$��½ P Ä ¼��:½�� Ä ¼"��½ ò�å]ØwÙÄÔ«Ô��OK��Æ���&����VÍÙÄêQë
Ä ¼��®½ P � Û«ò�ÙÄê¹ë&å]êQÔ«ã$ÛÒòK�5�g�&�R�

¼7Ï>Ðtá�½


�ç¹Ö¤Ãu����}1���u���M}1��|�E£ÙÄÔJ¼é�&� �9Ç �)��½[Û«ÞHßÚç¹Ö5Þ�Öxß9åÄò�ÙÄÔ«Ô�C�Ö^Ô«ë$ÙÄàQßÚå]ïðå]ØÚä¹çQÛÝÞÚïðÞ Ä  ¹åæò+�&� � ßqç�Ù|ß
CQóµ�&�£Ö^Ô«Ö^ïðÖ^ê=ß{���wÛÝÞ�ÖÄÐ
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mvT*«+èeë�íZÈ ¼X�9å]Þ�Üéç Ñ�
�
 ³ VB,NÖxÜxßqÛ«å]ê ³ Ð�
�½aÐ ` þ+¶}­¥¸-ºXó ð�õ ��ôcó=<	ùIE�ÙÄÔ�¼��&� ��Ç �&��½±þB¸ õ ó�ô ( ¶MôuÎ
¸-ö ( ð�õ �{ú���º ð ��» & · ð�õ ��¶�ö+¶Mô�¸G·�¶ ( ÿ úÌ·Jþ+¶�É)ô�ó ÿ ¶Mö ð < õ ¸�<�·�ó�ø�ó�ô�ù�þ ð�õ ø Ä ¯G�&� � � �&� � ü ð ·Xþ
Ä ¼Ã�®½(PÅ� � »

,NÖxÖ ÙæÔÝÞÚå Ú Û«ë¹ÔËÇ ZñÛÝÖxë¹Ö^Ø�ØÚÖ^ÛÒßqÖxØ�¼�Ñ�
]á ³ ½cVj
�ç¹Öxå]ØÚÖxï ÏNÐtÏNÑ�V[ÙÄê¹ëÅÛ]ÙÄÜxå]×¹ÞÚåÄê­¼YÑ�
��-�_½�V§,NÖ^Ü��
ßqÛ«å]ê��¹ÐÒÑ ³ VQò�å]Ø�äQØÚå>åÄò�Þ^Ð

Çmá«Çbá³fG¿�#Tú�¾"À�ÌÍ¿kÉ¹ú�ÿ�ÅüÃ´'�É¹Ã|ËiÌÍ¿kÀ�Â�½�Á(á ² Ö$ç¹ÙnîÄÖ&ÙÄÔÝØ�Ö"ÙÄëNã/ï ÖxêIßÚÛÝå]êQÖ^ë ßÚç¹Ö$Ü^åÄê¹ê¹Ö^Ü��
ßqÛ«å]ê*×�Öxß��fÖ^Ö^ê ÖaóNäPåÄê¹Ö^ê=ßqÛÝÙæßqÛ«å]êðÙÄê¹ëðÜ^Ø�ãNäNßqå]Õ]ØÚÙÄä¹ç=ã]Ð`²�ÖwÞÚç¹åÄØ�ßqÔÒãÊÞ�à¹ï ï ÙÄØ�Û��^Ö9ÞÚå]ïðÖwä¹ØÚå-�
ßqå>Ü^åÄÔÝÞ�ånî]ÖxØ¾C�ê¹ÛÒßqÖ�C�ÖxÔÝë¹Þ�ßÚç�Ùæß�ï ÙÄèæÖzà¹ÞÚÖzåÄò�Ö�óQä�å]ê¹Öxê=ßqÛ Ù|ßqÛÝåÄêiÐ`² ÖzØ�Öxò�ÖxØ9ßqåÊßÚç¹Öz×På>å]èðåÄò
,>ßÚÛÝê¹Þ�å]ê]¼�Ñ�
�
 � ½fò�å]Ø�ë¹ÖaßéÙÄÛ«ÔÝÖ^ë äQØÚÖ^Þ�Ö^ê=ßéÙ|ßqÛÝåÄê¹Þ^Ð

�GÂ�'�ø{ÅüÃ ËÍö�# Ã]¿�#Tú�¾"À�ÌÍ¿kÉ¹ú�ÿ+#Bá â9Ø�ã>äQßqå]ÕÄØqÙÄä¹ç=ã�VûÛ7Ð}ÖÄÐTßqç¹Ö$ÙÄØ�ßGåÄò�ç¹Û«ë¹ÛÝêQÕ Û«êQò�å]ØÚï ÙæßÚÛÝå]ê
ßqå Ö^ÙnîÄÖ^Þ�ë¹ØÚå]äQäPÖxØÚÞ`ÙÄê¹ë&åÄßqçQÖ^Ø�ä�Ö^å]ä¹Ô«Öz×¹àQß�ßÚç¹Ö�ë¹Ö^ë¹Û«Ü"ÙæßÚÖ^ë&ØÚÖxÜ^ÖxÛ«î]ÖxØ"V�ç�ÙæÞ`ÙÊÔ«å]ê¹Õ*ç¹Û«Þ�ßÚå]Ø�ã
ò�ØÚåÄï ÛÒßqÞ9ÙÄê¹Ü^Û«Ö^ê=ß�Ø�åNåÄßÚÞ9à¹ä ßqåÊå]àQØ9ßqÛ«ï ÖæÐûâ9Ô ÙæÞÚÞÚÛ«Ü"ÙÄÔ�Ü^Ø�ã>äQßqå]ÕÄØqÙÄä¹ç=ã à¹ÞÚÖxÞ�ÙÊä¹ØÚÖ^ÙÄØÚØÚÙÄê¹Õ]Öxë
ÞÚÖxÜ^Ø�ÖxßGä¹ÛÝÖxÜ^Ö*åÄòfÛÝêQò�åÄØÚï ÙæßqÛ«å]êOÊ Ü"ÙÄÔ«ÔÝÖxë/ßÚç¹Ö\Ë�yc�1V?�wçQÛÝÜéç�ÛÝÞ ê¹åæß�å]ê¹Ô«ã à¹ÞÚÖxë�ßÚå Öxê¹Ü^Ø�ã>äQß
Ù/ï ÖxÞÚÞqÙæÕ]Ö ×QàQß �wçQÛÝÜéçþÙæÔÝÞÚå�ÙÄÔ«ÔÝå��wÞ*ßqç¹Ö ØÚÖxÜ^Ö^ÛÒî]ÖxØðßÚå ë¹ÖxÜ^Ø�ã>äQß ßqç¹Ö Ö^êQÜ^å>ë¹Ö^ë ï ÖxÞÚÞqÙæÕ]Ö
Ö"ÙæÞÚÛÝÔÒã]Ð^
�ç¹ÛÝÞHÛÝÞHÙæÔÝÞÚå�Ü^ÙÄÔÝÔ«Ö^ëðÙO�c�-���¤yc�X�����®�c�c��|&��}��c���c��yc�*Ð(Ø å>ë¹Ö^Ø�ê ßÚÖ^ÔÝÖxÜ^å]ïðïÊà¹êQÛÝÜ"Ù|ßqÛÝåÄêmV
ÛÝê ä¹ÙÄØ�ßÚÛÝÜ^àQÔ ÙÄØ[ßqç¹Ö òüÙÄÞ�ß{��Õ]ØÚå��wÛÝêQÕ¦�¥ê=ßqÖ^Ø�ê¹Öxß`ÙÄêQë ÖxÔÝÖxÜxßqØ�å]ê¹Û«Ü Ü^å]ïðïðÖ^ØÚÜxÖ�V¹Ü^ÙÄÔÝÔ�ò�å]Ø�Þ�Ö^Ü^àQØÚÛ«ß¥ã
ßqç¹Ùæß�Û«Þ�×�ÙÄÞÚÖxëÊå]êGä¹ØqÙÄÜaßqÛ«Ü"ÙÄ×¹Ô«ÖHÜ^Ø�ã>äQßÚå]Õ]ØÚÙÄä¹ç=ãT�wç¹ÛÝÜéçÊëQÛÝÞÚä�Ö^êQÞÚÖ§�wÛÒßqç£ÞÚà¹Üéç Ùñä¹ØÚÖ^ÙÄØÚØÚÙÄê¹Õ]Öxë
ÞÚÖxÜ^Ø�ÖxßbÊ3Ð±. Û�£ðÖTÇ/Ì`ÖxÔÝÔ«ï ÙÄêI¼YÑ�
�� � ½9ä¹ØÚÖxÞÚÖ^ê=ßÚÖ^ë ßqçQÖGÛ«ë¹Ö"Ù*åÄò�|&���"�¨���bË�yc���c�c��|&��}������c|)�A�
ßqå ïðÖ^ÖxßzßÚç¹ÛÝÞ�ë¹Öxï Ùæê¹ëiÐ �¥ê3Ù ä¹à¹×QÔÝÛÝÜ*èæÖxã�Ü^Ø�ã>äQßqå]Þ�ã>Þ�ßqÖxï Ö^ê¹ÜxØ�ã>äQßqÛ«å]ê�ÙÄê¹ë�ë¹Ö^ÜxØ�ã>äQßqÛ«å]ê
ÙÄØ�Ö*Õ]ånî]Ö^Ø�ê¹Ö^ë�×=ã ë¹Û«Þ�ßÚÛÝê¹ÜaßzèÄÖaãNÞDV�Ùµ|&�G�"�¨���0Ë�yc�kÊ ± ò�å]Ø Öxê¹Ü^Ø�ãNäNßqÛÝåÄê�Ùæê¹ë�Ù |&�c���1����y0Ë�yc�ÊaÍ�ò�å]Øfë¹Ö^ÜxØ�ã>äQßÚÛÝå]êiÐ[â9åÄï ä¹àNßqÛÝêQÕGßqçQÖ ä¹ØÚÛÒîæÙæßqÖ`èÄÖxãcÊaÍ�ò�ØÚåÄï�ßÚç¹Ö ä¹àQ×¹ÔÝÛ«Ü`å]êQÖbÊ ± ç�ÙÄÞ9ßÚå×�Ö³��}1��|&�A�����J��}1~&�����¨� ��~	Í	y��1�c�X�"��yµ8�Ð

\&ÅÃÎ ö·Ï�Ð öNøüøX% É�½ ËÍö�#3ö=ù�Ã|ÿ�É¹½�ÌÍöBá 
�ç¹Ö Üxå]ØÚÖ`ÙÄØ�Û«ßqçQï ÖaßqÛÝÜ�åÄäPÖxØqÙæßÚÛÝå]ê ò�å]ØHßqç¹Ö7Ë�yc��y{z·¶
���G��~A�Ay`|&�M}1��}���}1�Pë¹Öxë¹ÛÝÜ^ÙæßqÖxë*ßqåa. Û�£ðÖuÇ2ÌñÖ^Ô«ÔÝï ÙÄê�¼�Ñ	
�� � ½�Û«ÞLÖaóNä�å]ê¹ÖxêIßÚÛ ÙæßÚÛÝå]ê Û«ê Ù®C¹ê¹Û«ßÚÖ
C�ÖxÔÝëg�&�]Ð 4 Ø�ÛÝÕ]Û«ê�ÙÄÔ«Ô«ã�VNßqç¹Ö*ÙæàQßqç¹åÄØÚÞ ç�Ù"îÄÖ*ØÚÖ^Þ�ßqØ�ÛÝÜxßÚÖ^ë ßÚç¹Ö^Û«Ø`ë¹ÖxÞÚÜxØÚÛÝäNßqÛÝåÄê ßqå$äQØÚÛÝïðÖ¹C¹Ö^ÔÝëQÞ
�wÛ«ßÚç´�(Ù Ô ÙæØÚÕ]Ö ä¹ØÚÛ«ï Ö-Vû×¹àQß Û«ßÊÜ"ÙÄê Ö"ÙæÞÚÛÝÔÒã�×PÖ&ÙÄë¹ÙÄäQßqÖxë ßqå�ÙÄÔÝÔ(C�ê¹ÛÒßqÖ¤C¹Ö^ÔÝëQÞO�&���Ó�wÛ«ßÚç
ÎÑ�#D:F 8 VHå]ØÊßqå/åÄßÚç¹Ö^Ø ïÊàQÔ«ßqÛ«ä¹ÔÝÛ«Ü"ÙæßÚÛ«îÄÖ Õ]Ø�å]à¹ä¹Þ û�ò�å]Ø¦�wç¹Û«Üéç ßÚç¹ÖI�������c�Myc�<y���}������������A�
|&�M}��"��yc� Û«Þzë¹Û�£ðÜ^àQÔ«ß ßÚå Þ�å]Ô«îÄÖRQ�ÞÚÖxÖðÖæÐ�ÕQÐ?Ø Ö^êQÖ"�^ÖxÞ�¶�·u¸-º�»�¼�Ñ�
�
 ³ ½cV?,>Ö^ÜxßÚÛÝå]ê � Viò�åÄØ�Ù&ëQÛÝÞ7�
Ü^àQÞÚÞÚÛ«å]ê åÄò�ßÚç¹Ö�ë¹ÛÝÞ�Ü^Ø�ÖxßqÖ�Ô«å]Õ=ÙÄØ�Û«ßqçQï�ä¹Ø�å]×¹Ô«Ö^ï Ð

ã¤äBå�æ�ç�æéèmæ�ê�çìë�íXî¯Òbíbp ¶�·¾û ÿ ¶O¸\��ô�ó=<	ùÖ¸-ö ( �¹K�� ÿ ¶�¶�º$¶�ø³¶�ö&· õ ó � û õ <=�7þÅ·Jþ)¸G·:�Ó�
Hf�¹N"» ` þ+¶�·�¸ õ)Ô ·<ówdGö ( ¸-ö ð ö&·<¶)�G¶�ôPÕÖ�´Q õ <=�7þ¬·Jþ)¸G·:�b×�P�� ð�õ ��¸-º�º$¶ ( ·Xþ+¶ ë¹Û«ÞÚÜxØÚÖxßÚÖÔÝåÄÕ=ÙÄØÚÛÒßqç¹ï�ä¹Ø�å]×¹Ô«Ö^ïg»

Ø ��r���jw� ��j�~t~���o�sLÙ{��o�~t~�oñy�oa� �¥Ú�Û�Ü�ÝRÞ�ß�à�ß¨áZÛ�âRà�ãäãæå7áäâ)ç²èfà�é�áZê²ãëè r��;r�y7�û��vx�üyûox���9jÚoa�{�km7j�l7ì"��j�r}y7hkj�my{h|j�oa��va�ks^y�va�P��j���vxm{� �|�{j�l£vam�y{hkj9m7�ks^y{rt�9j�r��;í|skr�y{j:ìk�nyLr����Ävx�7�ürîìk~tj�~toam{uxja� ï$ð]��r���j�� ��j�~t~t��oas
ñÃò)óhô�õºö ð"�I� õ�÷ºõ �
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øqV+ê^èbê;«mêKnÌë�íXî)î)í . Û�£ðÖc��Ì`ÖxÔÝÔÝï ÙÄê èÄÖxã&Ö�óNÜéç�ÙÄê¹Õ]ÖæÐ
� à¹×¹Ô«ÛÝÜ�¯�Ó�ä¹Ø�ÛÝïðÖ ä�å��fÖ^Ø¥� � �OD:FAÒÊÙÄêQë Ù*ä¹Ø�ÛÝïðÛ«ßqÛÒî]Ö`Ö^ÔÝÖxï Öxê=ßH���g� S��� Ð
Ezå=ÙÄÔ�¯9Ó5Õ]Ø�Ö^Ö^ïðÖ^ê=ßHà¹ä�å]ê ÙzÜ^åÄï ïðå]êÊÞ�Ö^Ü^Ø�Öxß[èÄÖaã}Êù�g� S��� à¹Þ�ÛÝê¹Õ�ÙæêðÛ«ê¹ÞÚÖxÜ^à¹Ø�Ö�Üéç�ÙÄê¹êQÖ^Ô Ò Ð
Ñ]Ð�Ó`ÔÝÛ«Ü^Ö Üéç¹åNåÄÞÚÖ^Þ&ÙæêþÛÝê=ßqÖxÕ]Ö^Øcú·û/��xIÑ�K�������KM� � Ï ÑR{(Ùæß$ØÚÙÄê¹ë¹å]ï Ð ,Nç¹Ö Üxå]ïðä¹àQßqÖxÞ
�RP2�7ü�ýª���)� � �"��y{zD|)}1~�yc~)�X�X���J��}1~�Ð

ÏNÐu�få]× Üéç¹å>å]ÞÚÖxÞ�ÙÄê Û«êIßÚÖ^Õ]ÖxØqú¯þ'�ExIÑ�K��h���mKM� � Ï ÑR{ðÙæß`ØqÙÄê¹ëQå]ï Ð�Ì`ÖOÜ^å]ïðä¹àQßÚÖ^Þq��P
�7ü�ÿO�g�&���I�"�³y{zD|)}1~�yc~)�J�X���X��}1~�Ð

³ Ð�Ó`ÔÝÛ«Ü^Ö�ÙÄê¹ëg�9å]×&Ö�óQÜéç¹ÙÄê¹Õ]Ö^��ÙÄê¹ëk� î>ÛÝÙ*ßÚç¹Ö�ÛÝê¹Þ�Ö^Üxà¹ØÚÖ£Üéç�ÙÄê¹êQÖ^Ô7Ð
�¹Ð�Ó`ÔÝÛ«Ü^ÖzÜ^åÄï ä¹àNßqÖ^ÞPÊ P �0ü�ýk���&� � �"��y{zD|)}1~�yc~)�X�X���X��}1~�Ð
� Ðu�få]× Üxå]ïðä¹àQßqÖxÞPÊ PÅ��ü)ÿO���&� � �"��y{zD|)}1~�yc~)�X�X���X��}1~�Ð

4 ×=îNÛ«å]à¹Þ�Ô«ã�V]ßÚç¹Ö�ÞÚÖxÜ^à¹Ø�Û«ß¥ã*åæò�ßÚç¹ÛÝÞ�ä¹ØÚåÄßÚåNÜxå]ÔQÛ«ÞL×�ÙÄÞ�Ö^ëðå]ê*ßqç¹Ö�òüÙæÜxßLßÚç�Ùæßûò�å]ØûÙæê*Ö"Ù"î]ÖxÞÚë¹Ø�å]ä��
ä�Ö^Ø í îÄÖOÛÒßwÛÝÞwÜ^å]ïðä¹àQßqÙæßqÛ«å]ê�ÙÄÔ«Ô«ã ÛÝêQò�Ö^ÙÄÞÚÛ«×¹ÔÝÖ ßÚå ÕÄÖxßHÊ�ò�ØÚå]ï�ßqç¹Ö�ßqØÚÙÄê¹ÞÚïðÛ«ß�ßqÖxë ÖxÔÝÖ^ïðÖ^ê=ßÚÞ
�OK��B�g�&��� ÙÄê¹ë$ßÚç¹Özä¹à¹×¹Ô«ÛÝÜ`Ö^ÔÝÖxï Öxê=ßP�Ñ�g�&���PÐj��ò í îÄÖ£Üxå]à¹Ô«ë ÞÚå]ÔÒî]Ö ßqçQÖzë¹ÛÝÞ�Ü^ØÚÖaßqÖzÔ«å]Õ=Ù1�
ØÚÛÒßqç¹ï ä¹ØÚå]×QÔÝÖ^ï Û«ê��&���*ßÚç¹Ö^ê$Þ�ç¹Ö5Ü^ÙÄê ÕÄÖxß:ú¯û ò�Ø�å]ï/� Ùæê¹ë ßÚç>àQÞlÊ P �0ü�ý�VNä�Ö^Ø�ò�å]ØÚïðÛÝê¹Õ
Ó5Ô«ÛÝÜxÖ�×}ÞfÔÝÙÄÞ�ß[Þ�ßÚÖ^ä åÄòPßqç¹Ö`ä¹ØÚåæßqå>Ü^å]Ô{Ð���ßfÛÝÞ[Þ�ßqÛ«ÔÝÔÍÙÄê å]äPÖxê¤!Ià¹ÖxÞ�ßqÛ«å]ê¤�wç¹Öaßqç¹ÖxØ9×¹Ø�Ö"ÙÄèIÛ«ê¹ÕOßqçQÖ
. Û�£ðÖ��²Ì`ÖxÔÝÔ«ï ÙÄêGèÄÖaã ÖaóNÜéç�ÙÄê¹ÕÄÖ`Û«ÞHÙÄÞûç�ÙÄØ�ë ÙÄÞûÞ�å]Ô«î>Û«ê¹Õ ßqç¹Öwë¹Û«ÞÚÜxØÚÖxßÚÖwÔÝå]Õ=ÙæØÚÛ«ßÚç¹ï�ä¹ØÚåÄ×¹ÔÝÖxïgV
×¹àQßñÞ�Ö^ÖOØ ÙÄà¹Ø�Ö^Ø¥Ç ²�å]Ô«ò±¼YÑ�
�
�
�½�Ð

kzø�= É)%�É�ø��¢�*ú�Â�'�ø{ÅüÃ ËÍö�#d�D#?�x¾nöA%dá . Û�£ðÖaÇ�Ì`ÖxÔÝÔÝï ÙÄêI¼YÑ�
�� � ½�ä¹Ø�å]ä�å]ÞÚÖxë ßqçQÖ^ÛÝØwÞ�ãNÞ<�
ßqÖxï ò�å]Ø5èÄÖxã ë¹ÛÝÞ�ßqØÚÛ«×¹àQßÚÛÝå]ê å]ê¹Ô«ãÄÐ¹
�çQÖ*Õ]Ö^ê¹ÖxØqÙæßÚÖ^ë/èÄÖaã(Ü"Ùæê/ßÚç¹Ö^ê/×�Ö*à¹ÞÚÖxë(ßqå Ö^Þ�ßéÙÄ×QÔÝÛÝÞ�ç
ÙÄê ÙæØÚ×¹ÛÒßqØqÙæØ�ã(Þ�ãNïðïðÖxßqØ�ÛÝÜðÜ^Ø�ãNäNßqå]Þ�ãNÞ�ßqÖxï Ð í ÔéE£ÙÄï ÙÄÔu¼YÑ�
]á � ½�ë¹Öaî]ÖxÔÝå]ä�Ö^ë Ù ä¹à¹×¹Ô«ÛÝÜ èÄÖaã
Ü^Ø�ã>äQßqå]Þ�ã>Þ�ßqÖxï�ßqç�ÙæßñÛ«Þ�×�ÙÄÞÚÖxë åÄê ßÚç¹Ö�ÛÝë¹Ö^Ù åæò � ØÚåæßqå>Ü^å]Ô�Ï>Ð«Ñ]ÑÄÐ

øqV+ê^èbê;«mêKnÌë�íXîAë�í í Ô�E�ÙÄï ÙæÔPä¹àQ×¹ÔÝÛ«ÜzèÄÖxã&Þ�ã>Þ�ßqÖxï Ð
� à¹×¹Ô«ÛÝÜ�¯�Ó�ä¹Ø�ÛÝïðÖ ä�å��fÖ^Ø¥� � �OD:FAÒÊÙÄêQë Ù*ä¹Ø�ÛÝïðÛ«ßqÛÒî]Ö`Ö^ÔÝÖxï Öxê=ßH���g� S��� Ð
Ezå=ÙÄÔ�¯Ë,NÖ^Üxà¹ØÚÖ�ßqØÚÙÄê¹ÞÚïðÛÝÞ�ÞÚÛ«å]ê åÄò�ÙðïðÖ^Þ�ÞqÙÄÕ]Ö�� �g�&��� ×�Öxß��fÖ^Öxê ß��9åðä�ÙÄØ�ßqÛ«Ö^Þ^Ð
Ñ]Ðu�få]× Üéç¹å>å]ÞÚÖxÞwÙÄê ÛÝê=ßqÖxÕ]Ö^Ølúrþ � xIÑ�K��h���mKM� � Ï ÑR{£Ùæß�ØÚÙÄê¹ë¹åÄï Ð�ÌñÖzÜ^å]ïðä¹àQßÚÖ^ÞlÊaþÉP
�7ü�ÿO�g�&���I�"�³y{zD|)}1~�yc~)�J�X���X��}1~ ÙÄêQë ä¹àQ×¹ÔÝÛ«ÞÚç¹ÖxÞ�Êaþ ÙÄÞwç¹Û«Þ�ä¹à¹×¹Ô«ÛÝÜzèæÖxã]Ð

ÏNÐ�Ó`ÔÝÛ«Ü^Ö/Üéç¹å>å]ÞÚÖxÞ ÙÄê ÛÝê=ßqÖxÕ]Ö^Økú¾� xIÑ�K����h�mKM� � Ï�ÑR{ Ùæß ØÚÙÄê¹ë¹å]ï Ð ,>ç¹Ö�Üxå]ïðä¹àQßqÖxÞ
Ê P2ÊOüþ �g�&� � ÙÄêQëLÊ¥û�P2�7üb�g�&� � �"�³y{zD|)}1~�yc~)�J�X���X��}1~�Ð

³ Ð�Ó`ÔÝÛ«Ü^ÖÊÖxê¹Ü^Ø�ãNäNßqÞ�ßqç¹Ö ïðÖ^ÞÚÞÚÙÄÕ]Ö�� �´� S� � ×=ã(Ü^åÄï ä¹àNßqÛÝêQÕ � P�� �·Ê3Ð�,>ç¹Ö*ÞÚÖxê¹ë¹Þ
¼��aK�Êaû�½fßqå��9å]×iÐ

�¹Ðu�få]×dC�Ø�Þ�ß Üxå]ï äQàQßqÖxÞ@Ê P�Ê ü�ÿû � �&�����"�Öy{zD|)}1~�yc~)�J�X���X��}1~�Ð2ÌñÖ Þ�à¹×¹ÞÚÖD!Ià¹Ö^ê=ßqÔÒã
ä�Ö^Ø�ò�å]ØÚïðÞ�ßqçQÖ£ëQÛ«î>ÛÝÞ�ÛÝå]ê � Ç Ê ßqå Õ]Öaß���Ð

Ó5Õ]ÙÄÛÝêmVQÞÚå]ÔÒîNÛ«ê¹ÕÊßqçQÖ£ëQÛÝÞÚÜxØÚÖaßqÖ�ÔÝå]Õ]ÙÄØÚÛÒßqç¹ï ä¹ØÚåÄ×¹ÔÝÖxï �få]à¹ÔÝë ×¹Ø�Ö"ÙÄè ßÚç¹ÛÝÞ�ÜxØ�ã>äQßÚå]Þ�ã>Þ�ßÚÖ^ï Ð
�	� s áäâµé²è�Ú�Þ�
"è0Ú
�µà�âµâ·è²ã ��o�m � �9y{h|o�y`o�~t~�rtsn�®vam7��oéy7r�vxs j��k��h|o�skuxj�laìæj�y�pPj�j�s � ~�r��Yj£oas|l��;v ì o�m7joa�7�{�k��j�l�y7v,ìÄj��|�$ìk~trt�a���GjLlnv[s|v�yTlnj�oa~æpTr�y{hñy{hkj���vam7j��Yvx���k~�r���o�y{jÚlw�km7va�Äj�m{y��[y7h|oéy;y{h|j�j��n��hæo�skuxj�llko�y7o9��oq�ño�~��üv®ìÄjû��oaskrt�k�k~�oéy{jÚlHì^�`o9y{hkrtm7l`�Äj�m��üvxs5ln�|m{rtsku9y{hkjLy7m7oas|�{�9r��7�ürtvasI�
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h ÂT¾kÿ�ö>½P¾nÅ{Ã]ÉQ¾nÅüÀ�½(á 
�ç¹ÖÅ¼üÙÄÞÚÞ�à¹ï ÖxëB½$ë¹Û�£ðÜxà¹Ô«ß¥ã åæòOÞ�å]Ô«î>ÛÝêQÕ3ßqç¹Ö/ë¹Û«ÞÚÜ^Ø�ÖxßÚÖ�Ô«å]Õ=ÙÄØ�Û«ßÚç¹ï
ä¹Ø�å]×¹ÔÝÖxï�Û«êµC�ê¹ÛÒßqÖ�C�ÖxÔÝë¹Þ�Ü^ÙÄê ÙÄÔÝÞ�åÊ×�Ö�ÙÄä¹ä¹Ô«ÛÝÖ^ë ßqåðÙÄàQßÚç¹Ö^ê=ßqÛ«Ü"ÙæßÚÖ�ÙÊÔÝå]ÕÄÛÝê Û«ê&ÙÊïÊà¹ÔÒßqÛÝàQÞÚÖ^Ø
Þ�ã>Þ�ßqÖ^ï �wÛ«ßÚç¹å]àQßfØÚÖ^ÙÄÔÝÔÒã*Þ�ßÚå]ØÚÛ«ê¹Õ�ßqç¹Ö`ä�ÙÄÞÚÞ7�9åÄØÚë¹ÞDV¹ÞÚÖxÖ`ßqçQÖ5ØÚÖxï ÙæØÚè*ÛÝê¤Ø Ü"â9à¹ØÚÔ«ÖxãÉ¼�Ñ�
�
Äì�½aÐ
Ó5Þ�ÞÚà¹ïðÖ*ßqç�Ù|ß£Ù&äQØÚÛÝïðÛ«ßÚÛ«îÄÖOÖ^Ô«Ö^ïðÖ^ê=ß^� �Ö�B���(Û«ÞzÕ]Û«îÄÖ^ê�ÛÝê/ÙÄëQîæÙÄêQÜ^ÖÄÐ�² ÛÒßqç¹å]àNßzÔÝå]Þ�ÞzåÄò
Õ]Öxê¹Ö^ØÚÙÄÔÝÛÒß¥ã�V��9Ö5ÙÄÞÚÞ�à¹ïðÖñßÚç�ÙæßHßqç¹Ö`ä�ÙÄÞ�Þ{�få]ØÚë���ÛÝÞ[ÙÄê Û«ê=ßqÖ^ÕÄÖ^ØHÛÝê xIÑ�K����h�mKM� � Ï/ÑR{IÐj
�çQÖ^ê
ßqçQÖ$Þ�ã>Þ�ßÚÖ^ï
Üxå]ïðä¹àQßqÖxÞ�� P � � �e�&���r�"�Óy{zD|)}1~�yc~)�J�X���X��}1~ ÙÄê¹ë Þ�ßÚå]ØÚÖxÞ�� ÛÝê¹Þ�ßqÖ^ÙÄë
åÄò��(Ð¬ÊñÖxÜ^ånî]ÖxØÚÛÝêQÕ�ßqçQÖ ä¹ÙÄÞÚÞ7�9å]Ø�ë ò�Ø�å]ï�� ÛÝÞ[Ñ�à¹Þ�ß Þ�å]Ô«î>Û«ê¹Õ(ßqç¹Ö&ë¹Û«ÞÚÜ^Ø�ÖxßÚÖ Ô«å]Õ=ÙÄØ�Û«ßÚç¹ï
ä¹Ø�å]×¹ÔÝÖxï Ð§Z`å�� Öaî]ÖxØ�ã&ßqÛ«ï Ö�Ù à¹ÞÚÖxØ`Ô«å]Õ]ÞwÛÝê³�wÛÒßqç ä�ÙÄÞÚÞ7�9åÄØÚë��c v��xIÑ�K�������KM� � ÏCÑ�{OßqçQÖ
Þ�ã>Þ�ßqÖ^ï Üxå]ï äQàQßqÖxÞ�� ��� ���&���I�"��y{zD|)}1~�yc~)�X�X���J��}1~ ÙÄê¹ë Ü^å]ïðä�ÙÄØ�Ö^Þ�ßqçQÖGØ�Ö^ÞÚàQÔ«ßu�wÛ«ßÚç�� Ð

�ç¹ÖxØÚÖ£ÛÝÞ�ê¹å ê¹ÖxÖ^ë ßÚå Þ�ßqåÄØÚÖzßqç¹Ö�ä�ÙæÞÚÞ{�få]Ø�ë Û«ßÚÞÚÖxÔ«òYÐ

Ó5Ô«ÔñßÚç¹Ö ë¹ÖxÞÚÜ^Ø�ÛÝ×�Ö^ë ÜxØ�ã>äQßqåÄÕ]ØqÙÄäQç¹ÛÝÜ ÙÄä¹ä¹Ô«ÛÝÜ"Ù|ßqÛÝåÄê¹ÞðÙÄØÚÖ(Ùæë¹ë¹Û«ßÚÛÝå]ê¹ÙÄÔ�Ü^å]ïðä¹àQßqÙæßqÛ«å]êýÛÒò
�fÖ ÞÚç�ÙæØÚÖ Ù�à¹ÞÚÖxØ"×}Þ$ä�å]ÛÝê=ß åÄò î>ÛÝÖc��ÐÐ
�çIà¹ÞDV`ÛÒßðÛÝÞ Ù�Ü^Ø�à¹Ü^ÛÝÙÄÔwßéÙÄÞ�è ßÚå Þ�äPÖxÖ^ë à¹äýßÚç¹Ö^Þ�Ö
ÙÄä¹äQÔÝÛÝÜ^ÙæßqÛ«å]ê¹ÞxÐ±
�ç¹Û«Þ5Ü"Ùæê ×�ÖOë¹å]êQÖG×=ã ÞÚä�Ö^Öxë¹ÛÝê¹Õ à¹ä ÖaóNä�å]ê¹ÖxêIßÚÛ ÙæßÚÛÝå]ê ÛÝê ßqç¹ÖTC�ê¹ÛÒßqÖTC�Ö^Ô«ë
�&� � Ð

õ;öNÃ=Â�¿|Å�¾�# À��f¾kÿ�ö Á�ÅJ�^Ã]¿|ö=¾nö&ø�ÀÍÌÍÉ¹¿|Å�¾kÿ�%dá 
�ç¹Ö Û«êIßÚÖ^ê=ßqÛ«å]ê$åÄòTßÚç¹ÛÝÞ2�9åÄØÚè Û«ÞfßÚåÊë¹ÛÝÞ�Ü^à¹Þ�Þ
ÞÚåÄï Ö ÙÄÞÚä�Ö^ÜaßqÞ åÄò ßÚç¹å]Þ�Ö(ÙÄØÚÛÒßqç¹ïðÖxßÚÛÝÜ³�wç¹Û«Üéç ÛÝÞ àQÞÚÖ^ë Û«êþÜ^Ø�ã>äQßqå]ÕÄØqÙÄä¹çQÛÝÜ Ùæä¹ä¹ÔÝÛ«Ü"ÙæßÚÛÝå]êQÞ^Ð

�ç¹ÖxØÚÖxò�åÄØÚÖ�VB�fÖGë¹å ê¹åÄßñë¹Û«ÞÚÜ^àQÞÚÞ5Þ�Ö^Üxà¹ØÚÛÒß¥ã&ÛÝê&ßqç¹Ö�ò�å]ÔÝÔ«å��wÛÝê¹ÕÊÜéç¹ÙÄäQßqÖxØÚÞ`×¹àQß¥�9ÖGÙÄØÚÖ£ÛÝê=ßÚÖ^Ø7�
Ö^Þ�ßqÖxë$ÛÝê ÙÄÔÝÕÄå]ØÚÛÒßqç¹ïðÞ^Ð�Ó5Ô«Ô�ÖaóQÙÄïðä¹ÔÝÖxÞ[ÙÄê¹ë ßÚÖ^Þ�ß9Þ�Ö^ØÚÛ«Ö^Þ9ÙÄØÚÖwÜéç¹å]Þ�Ö^ê¤�wÛÒßqç ßqç¹ÖñÛÝê=ßÚÖ^ê=ßqÛ«å]êðßÚå
ÛÝÔ«ÔÝà¹Þ�ßqØÚÙæßqÖ�ÙæØÚÛ«ßÚç¹ïðÖxßqÛ«Ü9ä¹Ø�å]ä�Ö^Ø�ßÚÛÝÖxÞ^ÐjZñÖxî]ÖxØ�ßÚç¹Ö^Ô«Ö^ÞÚÞDV��fÖ`Þ�ç¹å]Ø�ßqÔ«ãOÜ^ÛÒßqÖwÞÚå]ïðÖ�òüÙÄÜaßqÞûßqå£Õ]Û«îÄÖwÙ
ò�Ö^ÖxÔÝÛ«ê¹Õ¦�wç�Ùæß®��y��c�A�c���X�$ï Ù"ã$ïðÖ"ÙÄê³�wÛ«ßÚç Ø�Ö^Þ�äPÖxÜxßwßqå ßqç¹Ö�ë¹Û«ÞÚÜxØÚÖxßÚÖ�ÔÝå]Õ=ÙæØÚÛ«ßÚç¹ï�ä¹ØÚåÄ×¹ÔÝÖxï Ð
,>ßéÙæØ�ßqÛ«ê¹ÕË�wÛ«ßÚç�ßÚç¹ÖHä�ÙÄä�Ö^Ø�åÄò 4 ë¹Ô«ãA�^èæå¦¼YÑ�
]á � ½cVnßqç¹ÖxØÚÖfÙÄØÚÖûÞ�ÖxîÄÖ^ØqÙæÔNÞ�à¹Ø�îÄÖxã>Þ�å]ê�ßqçQÖ[ëQÛÝÞ7�

Ü^Ø�ÖxßÚÖñÔ«å]Õ=ÙÄØ�Û«ßÚç¹ï ä¹ØÚåÄ×¹ÔÝÖxïgV]ÖæÐ�ÕQÐ_Ø Ünâ9àQØÚÔÝÖaã�¼�Ñ	
�
]ì�½�VÄîæÙÄê 4 åÄØÚÞÚçQåÄß[¼�Ñ�
�
=Ï�½cV]ÙÄê¹ë 4 ë¹Ô«ãA�xèÄå
¼�Ñ	
�
���V ÏÄì]ì]ì�½�Ð¿
�ç¹Ö�ë¹ÛÝÞ�Ü^ØÚÖaßqÖ�ÔÝå]Õ]ÙÄØÚÛÒßqç¹ï ä¹ØÚåÄ×¹ÔÝÖxï ò�å]Øµ�&Ò�� Ü"ÙÄêC×�Ö�Þ�å]Ô«îÄÖ^ëCÛÝêCÞÚà¹×A�
ÖaóNä�å]ê¹ÖxêIßÚÛ ÙÄÔißÚÛÝïðÖ��wÛ«ßÚç

ÖaóNä���¼J° ��� ¼YÑ�½�½<Î 8 �"! ÔÝå]Õ Ò �"! Î$#
�wç¹ÖxØÚÖ °a�&%:F=½ ÛÝÞ�Ù&äPåÄÞÚÛ«ßÚÛ«îÄÖ*Ü^å]ê¹Þ�ßéÙÄê=ß^Ð�
�çQÖðÜxå]ØÚØ�Ö^Þ�äPå]êQë¹ÛÝê¹Õ ÙÄÔ«Õ]å]ØÚÛÒßqç¹ï�ò�å]Ô«ÔÝå��wÞ ßqçQÖ
ÙÄä¹äQØÚå=ÙÄÜéç åÄò�ßqçQÖ ÞÚå1�¥Ü"ÙæÔÝÔÝÖxëÅ��~&�Ay{z]�������c�A�¨���¤�¤yc���)}"� ! ÐgÊñÖxäPåÄØ�ßqÞ£å]ê3Û«ï äQÔÝÖ^ïðÖ^ê=ßqÙæßqÛ«å]ê¹Þ
ä¹Ø�å]ä�ÙÄÕ=Ù|ßqÖ ßÚç�Ùæß Ü^Ø�ã>äQßÚå]Õ]ØÚÙÄä¹ç=ãþ×�ÙæÞÚÖ^ë åÄêþßqç¹Ö ëQÛÝÞÚÜxØÚÖaßqÖ Ô«å]Õ=ÙÄØ�Û«ßqçQï
ä¹ØÚåÄ×¹ÔÝÖxï Û«Þ ê¹å��
ÛÝêQÞÚÖ^Üxà¹ØÚÖwò�å]Ø��&Ò����wÛ«ßÚç Î�P ÑkÏ�� ¼üÞ�Ö^Ö[�9Ô ÙÄèæÖ:¶�·�¸-º�»�¼�Ñ�
]á-�_½cV>â9å]äQäPÖxØÚÞÚïðÛ«ßÚç¤Ç .zÙnîÄÖ^ê¹ä�å]Ø�ß
¼�Ñ	
]á � ½{½cV¹Ùæê¹ë³�wÛ«ßqç�Î���xæÏ]Ï���K ³ Ñ ³ KM�=ìQÑR{�¼üÞ�Ö^Ö¹E�åÄØÚë¹å]ê�ÇâØ Ünâ9àQØÚÔÝÖaãI¼�Ñ	
�
=Ï�½{½aÐ2Ezå]ØÚë¹åÄê
ÇÐØ Ünâ9àQØÚÔÝÖaã¤¼�Ñ�
�
]Ï�½�ÙæÔÝÞÚå`ØÚÖxäPå]Ø�ß�åÄêÊÖaóNä�Ö^ØÚÛ«ï Öxê=ßqÞ�ßÚç�Ùæß�ÞÚç¹å�� ßqç�Ù|ß�ë¹Û«ÞÚÜxØÚÖxßÚÖ�ÔÝåÄÕ=ÙÄØÚÛÒßqç¹ïðÞ
ÛÝêµ� Ò('*),+ ÙÄê¹ë³� Ò('.- � ÙÄØ�Ö�ò�Ö^ÙÄÞÚÛ«×¹ÔÝÖ0/"Ð

Ó5êCÙÄÔ«Õ]å]ØÚÛÒßqç¹ïðÛÝÜ&Ùæä¹ä¹ØÚå]ÙÄÜéç åÄò � å]ç¹Ô«ÛÝÕÓÇ ÌñÖ^ÔÝÔ«ï Ùæê�¼�Ñ	
��Äá�½ Ø�Ö^Þ�ßqØÚÛ«ÜxßÚÞ ßqç¹Ö(Ø�Ö^Üxå]ï �
ïðÖ^ê¹ë¹Öxë�C¹ê¹Û«ßÚÖ¾C�Ö^Ô«ë¹Þ��&���ÊßqåzßÚç¹å]ÞÚÖË�wç¹åÄÞÚÖñå]ØÚë¹ÖxØeN¹� S��� PR� � Ï Ññç�ÙÄÞ[ÙæßHÔ«Ö"ÙÄÞ�ßûå]ê¹ÖwÔÝÙÄØÚÕ]Ö
ä¹Ø�ÛÝïðÖ�òüÙæÜxßqåÄØ^ÐË² ÖGÞÚà¹ïðï ÙÄØÚÛ��^Ö�å]à¹Ø`ÞÚç¹å]Ø�ß5Þ�à¹Ø�îÄÖxã å]ê ßÚç¹ÖOÜxØ�ã>äQßqåÄÕ]ØqÙÄäQç¹ÛÝÜG×�ÙÄÜéèIÕ]ØÚåÄà¹ê¹ë
à¹Þ�ÛÝê¹Õ 4 ë¹Ô«ãA�^èæå�×}Þ¹�få]ØÚë¹ÞD¯21{
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ßqç¹ÖxÞÚÖ$ÙæÔÝÕ]å]Ø�Û«ßÚç¹ï Þ5ÛÝÞzßqç�Ù|ß3	4 vxm¹oas[rts^y{m7v"lk�|�¥y7r�vxsHvas[y{hkj;r�sælnjY�f��o�~��Y�k~t�|�N��jYy{h|v"l9�{j�j�jx� uæ�é�zj�skj	5�jÚ�7698;:=<?> ñ�ò�ó óA@ºö ð9Bnj��¥y7r�vxs õ � õ �C Ùü�Oj4ìÄj�~tr�j	Dajûy7h|oéyFE0G ò �{hkvx�k~tl5skvépOìÄjH�Ävx�7�ürîìk~tjûy{vñ��va���k~tjYy7j ð]o�~îìæj�r}y�pTr�y{h�y{hkj[��vas|�{�k���ny7r�vxszv����oa�7�ürHDaj9o���va�|sxy���v��P��va���k�ny7r�sku5y7r���ja�f��r��{��m{j�y{j�~tvauxoam{r�y{h|����rts�IFJ ñ G0K L 3 ö �üy{rt~t~¹�{j�j�� y{vHìÄj9vx�nyLv��m7j�oa��h>� ïµð�M�vxm7lkvas �����ONP�km{~tj�� ñÃò�óºó G ö ð"�I� @ G0Gn�



�� "¡Y £¢Y¡¥¤�¦I§q¡Y¦=¤Y¨�¢H©«ªn¤H¬N "¤� n­®­¯¨�­Q¨q°]¬Qªk±I¨�±|¡Y²® "¡Y²®ªk± Ñ ³

ßqå�ç�Ù"î]Ö(Ù�ÞÚÖ^Üxà¹ØÚÖ ä¹à¹×¹Ô«ÛÝÜ èÄÖxã Ü^Ø�ã>äQßqå]Þ�ã>Þ�ßqÖxïgVwå]êQÖ ê¹ÖxÖ^ë¹Þ ßÚå Üéç¹å>å]Þ�Ö ßqç¹Ö�C�Ö^Ô«ë#¸ �&� � ¹
Ü"ÙæØÚÖxò�àQÔÝÔ«ãÄÐQPSR
Çmá«ôbá�kz½UTTÅü¿kÀ�½^%�öN½�¾ ÀV�ñ¾kÿ�ö öIùiúûö>¿|ÅX% ö>½P¾���á 4 ê¹ÖGÕÄå=ÙÄÔiåÄò�ßqç¹Û«ÞË�9å]Ø�è&ÛÝÞ�ßqåðë¹ÛÝÞ�Ü^à¹Þ�Þ
ä�ÙÄØÚÙÄÔÝÔ«Ö^ÔHÖaóNä�å]ê¹ÖxêIßÚÛ ÙæßÚÛÝå]ê3ò�Ø�å]ï�Ù ä¹ØqÙÄÜaßqÛ«Ü"ÙÄÔ[äPåÄÛÝê=ß*åÄò�î>ÛÝÖc��Ð]
�çIà¹ÞDV2�fÖ ÛÝïðä¹Ô«Ö^ïðÖ^ê=ßqÖxë
å]à¹Ø`ï ÙæÛÝê ÙæÔÝÕ]å]Ø�Û«ßÚç¹ï Û«ÜzÛÝë¹Ö^ÙÄÞ Û«ê ÞÚåÄò�ß��9ÙÄØ�Ö*ÙÄê¹ëÉ�wÛ«ÔÝÔ�ä¹ØÚÖxÞÚÖxêIßzßÚÛÝïðÖ^Þ5ÙÄê¹ë(ÖaóNä�Ö^Ø�ÛÝïðÖ^ê=ßéÙÄÔ
Ü^åÄï ä�ÙæØÚÛÝÞ�å]ê¹Þ�ßÚç¹ØÚå]àQÕ]ç¹å]àQß�ßÚç¹ÖzßqÖ�óNß^Ð

Ó5Ô«Ô�ÖaóNäPÖxØÚÛ«ï ÖxêIßÚÞ2�fÖ^Ø�Ö5ä�Ö^Ø�ò�å]ØÚïðÖ^ëðå]ê ßÚç¹ÖXWB��yc�¤yc~G�¾��|)�9Y^��~�y[ZfÜ^å]ïðä¹àQßÚÖ^Ø"VIå]Ø]\^W�_a`
ò�å]Ø�Þ�ç¹å]Ø�ß	V¹Ù|ß�ßqç¹Öb\¾���Ayc�D�c}1��~c_§yc~)��yc�`Í	}1��\¾���{������yc�a_§}1��|&�A�J��~A� ¼ d�� Ò ½aÐj
�ç¹Û«Þ�ï ÙÄÜéç¹ÛÝêQÖ
ÛÝÞ Ù Ü^Ô«à¹Þ�ßÚÖ^Ø$Þ�ã>Þ�ßqÖxï �wÛ«ßÚçe
 � êQåNë¹ÖxÞ ÙÄê¹ë Ñ	
=Ï�ä¹Ø�åNÜxÖ^ÞÚÞ�å]ØÚÞxÐ í ÙÄÜéç ê¹åNëQÖ Ü^å]ê=ßqÙÄÛÝê¹Þ$Ï
� Öxê=ßqÛÝàQï ���5äQØÚå>Ü^Ö^Þ�ÞÚå]Ø�ÞGØÚÙæßqÖxë Ù|ßT� � ì�ØLÌ[�-V�Ùæê¹ë�ç¹ÙÄÞ � ÑkÏ�Ø��fãIßqÖðåÄòfÔÝå>Ü"ÙÄÔ�ï Öxï å]Ø�ã]Ð

�ç¹Ö åÄäPÖxØqÙæßÚÛÝê¹Õ�Þ�ã>Þ�ßÚÖ^ï Û«ÞµÊwÖ^ë9Ì`Ùæß � ÐtÏ Ú ÛÝêIàNóPÐ�
�ç¹Ö ê¹åNëQÖ^Þ ÙÄØ�Ö Üxå]ê¹ê¹ÖxÜxßqÖxë ßqå3ßqçQÖ
ê¹Öaß��9å]Ø�è£î>ÛÝÙ[. å]Ô«ä¹ç¹Û«ê � â±��e�,Qâ±�TÛÝê=ßqÖxØ�òüÙÄÜxÖ^Þ^Ð�² Öfà¹ÞÚÖ9ÙñÜxå]ïðïÊà¹ê¹Û«Ü"ÙæßÚÛÝå]ê�Ü"ÙæÔÝÔÝÖxë¦,>Ü"Ù�Ø � �
�wç¹Û«Üéç ç¹ÙÄÞ�ÙÊØqÙ|ßqÖ åÄò�á ³ Ø��fãIßqÖxÞ9eæÞñÙÄê¹ë ágfiÞ9Ô ÙæßÚÖ^ê¹Üaã]Ðj
�ç¹Özê¹Öaß��9åÄØÚè$ÛÒßqÞÚÖxÔ«ò�Üxå]ê¹ÞÚÛ«Þ�ßÚÞ�åÄò
Ù*ï ÖxÞÚç åÄòfÑkÏOßqÛÝïðÖ^Þ � ê¹å>ë¹ÖxÞ^Ð
² Ö ç�Ù"î]Ö$àQÞÚÖ^ë�ßqç¹Ö ÞÚåÄò�ß��9ÙÄØÚÖ ÔÝÛ«×¹ØqÙÄØ�ã øih�j ßqå ÛÝê¹ÜxÔÝà¹ë¹Ö ä�ÙæØqÙÄÔ«ÔÝÖ^ÔûÜxå]ïðä¹àQßéÙ|ßqÛÝåÄê�Û«ê

å]à¹Øbkmlnl���Ü^å>ë¹ÖÄÐ øih�j Þ�à¹ä¹ä�å]Ø�ßÚÞÊä�ÙÄØÚÙÄÔÝÔ«Ö^ÔûÜ^åÄï ä¹àNßéÙæßÚÛÝå]ê�å]ê3Ü^åÄï ä¹àNßqÖ^ØGê¹Öxß��få]Ø�è>Þ Ùæê¹ë
ï ÙÄÞÚÞ�Û«î]Ö��¥ä�ÙæØqÙÄÔ«ÔÝÖ^Ôñï ÙÄÜéç¹ÛÝêQÖ^Þ^Ðâ��ß&ÞÚà¹äQäPå]Ø�ßqÞ&ÛÝïðä¹Ô«Ö^ïðÖ^ê=ßéÙæßÚÛÝå]êQÞðßÚç�Ùæß ò�å]Ô«ÔÝå���ßqç¹Ö(Û«ë¹Ö"ÙæÞ
åÄò�ßÚç¹Öµ�Ë, � ��ï å>ë¹ÖxÔfÛ«êIîÄÖ^ê=ßqÖxë ×Iãpo[ÙÄÔ«Û ÙÄê=ß¤¼�Ñ�
�
]ì�½cV�ÞÚÖxÖ�,NÖ^ÜaßqÛ«å]êþÑnìQÐÒÑ]Ð�² Ö ç�Ù"î]Ö à¹Þ�Ö^ë
î]ÖxØÚÞ�ÛÝå]ê¤� åÄò;ßÚç¹Ö øih�j ÔÝÛ«×¹ØqÙÄØ�ã¹�wçQÛÝÜéçðç�ÙÄÞH×PÖxÖ^êðë¹ÖxîÄÖ^Ô«å]äPÖxë ×=ã*ßqçQÖñÕÄØÚå]à¹ä åÄò � ØÚåÄò�ÖxÞÚÞ�å]Ø
Ø Öaã]Ö^Ø`ÙÄàQò�ë¹Ö^ØPÌñÖ^ÛÝëQÖ�Ùæß�ßqç¹ÖaÙñê¹Û«îÄÖ^ØÚÞ�Û«ß¥ã&åÄò � Ùæë¹Ö^Ø�×På]Ø�êiÐQq

KOr�ln~t�s5 � v ñÃò)ó ó ÷hö ð"�I�SG ô9t �u gihkjf��r}y7j�l �Òox�¥y���o�sæl �9vxm{jflnjYy�o�rt~t��vas y{h|rt����oa��hkrtskj[oam{jHoODéo�rt~�o�ìk~tjFD"rtowv�x[xAy{z |[|=}s}[}{~*�[ys�{~,���s|y;�0�[|��0�A�[�S�s�0���A|��9�S�Ox��O�m�A|Oy;�s�0|��S�����{~*vsx=�;�|�� B"va�|m7��j��Yvnlnj�o�s|lw��oas"�|o�~��Poam{j�oODqoar�~�o�ì|~�j�D"r�oFv�x[xsy$z |[|=}[}s}{~*�[���=�=y��A�[�0�s���=�s�$~.�[��|[��y[�s��|k�]��oas^��{�æjÚ�Yr�o�~]y{hæo�s � �iy7v���s|uav]�Trtj��krtsku�o�s|lXr�~�oé���Pvxskvam�lnj�sw�®vamiy7hkj�rtm��{�k�k�Ävam{yTvas�� ��¡f�



Ñ	� 5 ²®§76> "¨�­&8:9ªk§<;n¨é¤

¢Ëp¤£ ¸�¥¥v ¸�¶9·)x Þ§¦ ¸{¨�©Oµf¶ ¸�¶9·�x Þ ·�xYµ9¶ Þ ¶:t Þ t®tTx�·)xYµ9¶ w�ª Þ x�¶ º
²�Ö*Þ�ßéÙæØ�ßT�wÛ«ßÚç(ØÚÖ^Ü^ÙÄÔÝÔ«ÛÝê¹Õ ÞÚå]ïðÖ*Ü^ÔÝÙÄÞÚÞ�ÛÝÜ"ÙæÔ�ÞÚÖD!Ià¹Ö^ê=ßqÛÝÙÄÔ[ÙÄÔÝÕÄå]ØÚÛÒßqç¹ïðÞñò�åÄØzÖaóNäPåÄê¹Ö^ê=ßqÛÝÙæßqÛ«å]êiÐ

�ç¹Öaã�Þ�Ö^Ø�î]Ö$ÙæÞOÙÄê�ÛÝêQÛ«ßqÛÝÙÄÔ�Þ�ßqÖxä�ò�å]Ø�ä�ÙÄØÚÙÄÔÝÔ«Ö^Ô«Û��"Ù|ßqÛÝåÄêiÐO�¥ê�ßqç¹Ö C�ØÚÞ�ßOä¹ÙÄØ�ß¤¼�,>Ö^ÜxßÚÛÝå]ê ³ ÐÒÑ�½cV
�fÖ£Ø�Ö^ÔÝÙæßqÖzÖ�óQä�å]ê¹Öxê=ßqÛ Ù|ßqÛÝåÄê&ßÚåðÙÄë¹ë¹ÛÒßqÛÝåÄê Üéç�ÙÄÛÝêQÞ^ÐHÓ5ë¹ëQÛ«ßqÛ«å]ê Üéç�ÙÄÛ«ê¹Þ�Ü"Ùæê ×�Ö�ØÚÖ^Õ]ÙÄØÚë¹Öxë ÙæÞ
Ù ïðåNëQÖ^Ô�åæòHÜ^å]ïðä¹àQßqÙæßqÛ«å]êm¯�ßqçQÖÊÖ^Ô«Ö^ïðÖ^ê=ß*ÑÊÛ«Þ ÛÝê¹ÛÒßqÛÝÙÄÔÝÔÒã Õ]ÛÒî]ÖxêmVTÙÄê¹ë(êQÖD��Ö^ÔÝÖxï Öxê=ßqÞ Ü^ÙÄê
×�Ö*Ü^å]ïðä¹àQßÚÖ^ë(×=ã/ÙÄë¹ëQÛÝê¹Õ ß��få ÙÄÔÝØ�Ö"ÙÄëQã Ü"ÙæÔÝÜ^àQÔ ÙæßÚÖ^ë ä¹Ø�Ö^ë¹ÖxÜ^ÖxÞÚÞÚåÄØÚÞ^Ð�
�çQÖ Ùæë¹ë¹Û«ßÚÛÝå]êQÞ ÙÄØ�Ö
ØÚÖxÔ ÙæßÚÖ^ë(ßqå&ïÊàQÔ«ßqÛ«ä¹ÔÝÛ«Ü"ÙæßÚÛÝå]ê ÛÝê(ßÚç¹Ö å]ØÚÛ«Õ]ÛÝê�ÙæÔ�Ö�óQä�å]ê¹Öxê=ßqÛ Ù|ßqÛÝåÄê�ÙæÔÝÕ]å]Ø�Û«ßÚç¹ï ÐO,Nå]ïðÖ*å]×¹Þ�Ö^Ø<�
îæÙæßqÛ«å]ê¹Þ�ç�Ù"îÄÖ£Û«ê¹ÞÚäQÛÝØÚÖxë&à¹Þ�ßqå Öaó>ßqÖxê¹ë ßÚç¹ÖzïðåNë¹ÖxÔi×=ã&Ù*ÞÚÖxÜ^å]ê¹ë å]ä�Ö^ØqÙ|ßqÛÝåÄêm¯j. å]à¹×QÔÝÛÝêQÕ*Ù
ä�å]ÛÝê=ßûå]êðÙÄê ÖxÔÝÔÝÛ«äQßqÛ«ÜfÜxà¹Ø�îÄÖwÛÝÞûë¹Û¢¡;ÖxØÚÖ^ê=ßûò�Ø�å]ï ÙÄëQë¹ÛÝê¹Õ ß��få£ë¹ÛÝÞ�ßqÛÝêQÜxßûä�å]ÛÝê=ßÚÞ^Ðûâ9åÄï ä¹àNßqÛÝêQÕ
ßqçQÖ � Ø�å]×�Ö^ê¹Û«à¹Þ�ÙÄàQßÚå]ïðå]ØÚä¹çQÛÝÞÚï�Û«ê&ÙOC�ê¹Û«ßÚÖ:C�Ö^Ô«ë Ü"ÙÄê&åÄò�ßÚÖ^ê ×�Özë¹å]ê¹ÖzïOà¹Üéç òüÙÄÞ�ßÚÖ^Ø�ßqç¹ÙÄê
×=ã$Þ�à¹Ü^ÜxÖ^ÞÚÞ�Û«îÄÖGïÊàQÔ«ßqÛ«ä¹ÔÝÛ«Ü"ÙæßÚÛÝå]ê;Ðb
�å*ïðåNëQÖ^ÔPßÚç¹ÛÝÞDV��fÖ�ÙÄë¹ë ïÊàQÔ«ßqÛ«ä¹ÔÝÛ«Ü"ÙæßÚÛÝå]ê åÄò�Ùæê Ö^ÔÝÖxï Öxê=ß
×=ã3Ù Þ�Ü"ÙÄÔÝÙÄØO�¢�2D:FAÒ&ÙÄÞ*Ù êQÖD� å]ä�Ö^ØqÙ|ßqÛÝåÄê�ò�å]ØOÙÄë¹ë¹ÛÒßqÛÝåÄê Üéç�ÙÄÛ«ê¹Þ^Ð«
�çQÖ^ÞÚÖ³���YÙæë¹ë¹Û«ßÚÛÝå]ê
Üéç�ÙÄÛ«ê¹Þ¹�wÛ«ÔÝÔû×�Ö^Üxå]ï Ö å]à¹Ø£×�ÙÄÞ�ÛÝÜ ïðå>ë¹Ö^ÔLßÚç¹ØÚå]àQÕ]ç¹å]àQßGßqç¹Û«Þa�få]Ø�è�Ð�²�Ö$ÙÄë1Ñ�åÄÛÝê ëQÛ�¡PÖ^ØÚÖxê=ß
�fÖ^ÛÝÕÄçIßÚÞ`ßÚå ×�åÄßqç ß¥ã>äPÖxÞ5åÄòûÞ�ßqÖxä¹Þ`ßÚå ×�ÖOÛ«ê ßÚå]à¹Üéçg�wÛÒßqç ßqç¹Ö£à¹ê¹ë¹ÖxØÚÔÒãNÛ«ê¹ÕðïÊà¹Ô«ßÚÛÝä¹Ô«ÛÝÜ^ÙæßqÛÒî]Ö
Õ]Ø�å]à¹äiÐ[
�ç¹ÖÊïðÖ"ÙÄÞ�à¹ØÚÖÊåæòûßqç¹ÖGÖD£ðÜ^Û«Ö^ê¹Üaã åÄò[ÙÄê ÙÄÔÝÕ]åÄØÚÛ«ßÚç¹ï�ò�å]Ø`äPå��fÖ^Ø�ÛÝê¹Õ$Û«Þ`ßÚç¹ÖOÔ«Ö^ê¹ÕÄßÚç
åÄò�ßqç¹Ö�Üxå]ØÚØ�Ö^ÞÚä�å]ê¹ëQÛÝê¹Õ �9ÖxÛÝÕ]ç=ßÚÖ^ë ÙÄë¹ë¹ÛÒßqÛÝåÄê Üéç�ÙÄÛÝê³�wÛÒßqç&ÞÚÜ^ÙÄÔ ÙÄØxÐ
² Ö ØÚÖaò�å]ØÚïOà¹Ô ÙæßÚÖ&ÙÄê¹ëýÙÄê�ÙÄÔÒã��xÖ��9ØqÙÄàQÖ^Ø"×}Þ Û«ë¹Ö"Ù ßÚå ä¹Ø�åNë¹àQÜ^Ö Õ]åNå>ëmV[Û7Ð}ÖÄÐûÞ�ç¹å]Ø�ß"V�ÙÄë��

ë¹ÛÒßqÛÝåÄê3Üéç�ÙÄÛ«ê¹Þ*ÛÝê¬,NÖxÜxßÚÛÝå]ê ³ ÐtÏNÐ©ZñÖaó>ß	V(�fÖ Üxå]ê¹Þ�ÛÝë¹ÖxØ ÙÄê ÙÄÔÝÕ]åÄØÚÛ«ßÚç¹ï åÄò[�9ØÚÛ«ÜéèÄÖxÔÝÔ[¶�·T¸-º�»
¼�Ñ	
�
 ³ ½�Q�«fÙæå³¼�Ñ	
�� � ½Lë¹ÖxÞÚÜ^Ø�ÛÝ×�Ö^ë Ù£ÞÚÛ«ï Û«Ô ÙÄØûÙæÔÝÕ]å]Ø�Û«ßÚç¹ï�ò�å]ØHßqçQÖ`Üxå]ï äQàQßéÙæßÚÛÝå]êðåÄò�Ùæë¹ë¹Û«ßÚÛÝå]ê
Üéç�ÙÄÛ«ê¹Þ�ò�å]ØzÞÚÖaßqÞ^Ð ² Öðë¹Ö^Þ�Ü^Ø�ÛÝ×�Ö ×�åÄßqç/î]ÖxØÚÞ�ÛÝå]ê¹Þ£åÄòfßqç¹Û«ÞGÙæÔÝÕ]å]Ø�Û«ßÚç¹ï Û«ê©,>Ö^ÜxßÚÛÝå]ê ³ Ð ³ Ùæê¹ë
Õ]ÛÒî]ÖOàQä¹äPÖxØ ×�å]à¹ê¹ë¹Þ5å]ê ßqçQÖÊÔÝÖxê¹ÕÄßqç åÄòûßqç¹ÖOÜ^å]Ø�ØÚÖ^Þ�äPåÄê¹ë¹ÛÝêQÕµ���¥ÙÄë¹ë¹ÛÒßqÛ«å]ê Üéç¹ÙÄÛÝê¹ÞxÐ:�¥ê ßqçQÖ
C�ê�ÙæÔûä�ÙÄØ�ß�åæòfßÚç¹ÛÝÞzÞ�Ö^ÜxßÚÛÝå]êd¼�,>Ö^ÜxßÚÛÝå]ê ³ Ð��_½�Vm�9ÖðÜ^å]ïðä�ÙÄØ�Ö ÙÄÔÝÔ�ë¹ÛÝÞ�Ü^à¹Þ�ÞÚÖxë3ÙÄë¹ëQÛ«ßqÛ«å]ê(Üéç�ÙÄÛ«ê
ÙÄÔ«Õ]å]ØÚÛÒßqç¹ïðÞ^ÐÓ
�ç¹Ö^Þ�Ö Ö�óQä�Ö^Ø�ÛÝïðÖ^ê=ßqÞðÞÚçQå���ßqç�Ùæßðë¹Û¢¡;ÖxØÚÖxêIß ß¥ã>ä�Ö^ÞðåÄò Þ�ßqÖ^äQÞ Õ=ÙæÛÝê ÙÄëQîæÙÄêA�
ßéÙæÕ]Öðò�åÄØGÞ�Ö"!Ià¹Ö^ê=ßÚÛ ÙÄÔ[ÖaóNä�å]ê¹Ö^ê=ßÚÛ ÙæßÚÛÝå]êiÐ��¥ê�ä�ÙÄØ�ßÚÛÝÜxà¹Ô ÙÄØDV��fØqÙÄà¹ÖxØ"×}ÞÊÙÄÔ«Õ]å]Ø�Û«ßqçQï ×�Ö"ÙæßÚÞGßqçQÖ
Ü^åÄï ä�ÖxßÚÛ«ßqåÄØÚÞ�Þ�à¹ØÚä¹Ø�ÛÝÞ�ÛÝê¹Õ]ÔÒã$ÜxÔÝÖ"ÙæØ�ÛÝê&å]à¹Ø�ïðåNëQÖ^Ô;ò�å]Ø�ÜxÖ^Ø�ßéÙÄÛ«ê��fÖ^Û«Õ]ç=ßqÞxÐ
ômáü»Bá�k5ùTúûÀ�½�ö>½P¾kÅ�ÉQ¾kÅ�ÀP½ É�½�Á � ÏÚÉ�Á�Á�Å�¾kÅüÀ�½þÃ|ÿ�É�Å{½���á
WOÿ�ö ö=ùTúûÀ�½�ö>½P¾kÅ�ÉQ¾kÅ�ÀP½Cú�¿kÀB'�øüöA%dá Ú Öaßaû ×PÖ Ù$ïðå]ê¹å]Û«ëiÐ 4 ê¹Ö*ï Ùnã ßqçQÛÝê¹è åÄò§û ÙæÞ
ßqçQÖñïOà¹Ô«ßÚÛÝä¹Ô«ÛÝÜ"Ù|ßqÛ«îÄÖfïðå]ê¹åÄÛÝë*ÛÝê Ù�ØÚÛ«ê¹Õq��å]ØLßqç¹ÖwïÊàQÔ«ßqÛ«ä¹ÔÝÛ«Ü"ÙæßÚÛ«îÄÖfÕ]Ø�å]à¹ä¦� S��� åÄò�ßqçQÖuC¹ê¹Û«ßÚÖ
C�ÖxÔÝë³�wÛ«ßÚç�� � ÖxÔÝÖ^ïðÖ^ê=ßÚÞ^Ð Ú Öxßj��×PÖ�Ùæê ÖxÔÝÖxï ÖxêIßwåæò`û ÙÄê¹ë­¬^�OD:F 8 Ð2ÊñÙÄÛÝÞ�ÛÝê¹ÕOßÚç¹Ö ���1�c���� ßqå*ßqçQÖ³y{zD|)}1~�yc~)��¬£ÛÝÞ�ßqçQÖ^ê&ßqç¹Ö�Ü"ÙæÔÝÜ^àQÔ ÙæßÚÛÝå]ê$åæò

� ± P �Ö�������® ¯s° ±
±�²´³¶µ�·,¸

�«û:�

�¥ê´�wç�ÙæßÊò�åÄÔÝÔÝå��wÞa�9Ö&åÄò�ßÚÖ^ê ÙÄÞ�ÞÚà¹ïðÖ�û ßqå(×�Ö&Ù�C�ê¹Û«ßÚÖ$Õ]Ø�å]à¹äiÐÌ�¥ê ßqç¹Û«ÞÊÜ"ÙæÞÚÖµ�fÖ ç¹ÙnîÄÖ
� t�u P�Ñ5ÛÝê³û ×=ã � Ö^Ø�ï Ù|ß	×}Þ Ú Û«ß�ßqÔÝÖ¥
�ç¹Öxå]ØÚÖxï�ÏNÐ ³ V¹Ùæê¹ë¤�fÖzï Ù"ã ØÚÖ^Þ�ßqØ�ÛÝÜxßfßqç¹ÖzÖ�óNäPå]êQÖ^ê=ß
ßqå ×�Ö£ìw�¹¬Xº�N�û�Ðj² Ö�ë¹ÖcC�ê¹Ö�� ½ P�Ñ7�«û�Ð
,NÛÝêQÜ^Öµû Û«ÞOÙæÞÚÞÚå>Ü^ÛÝÙæßqÛÒî]Ö ßqç¹Ö ÖaóNä�å]ê¹Ö^ê=ßÚÞ*ÙÄØÚÖ ÙÄë¹ë¹ÛÒßqÛÒî]Ö�V�ßqç�Ù|ßOÛ«Þ£ò�å]Ø�¬�K=»��ÅD:F 8 �fÖç�Ù"î]Ö

� ±"¼7½ PÅ�Ö�������® ¯s° ±
±"¼7½

PÀ¼Ã�Ö�������® ¯s° ±
±

½K�A¼��Ö�����)�® ¯s° ±½
½jP � ± ��� ½



�� "¡Y £¢Y¡¥¤�¦I§q¡Y¦=¤Y¨�¢H©«ªn¤H¬N "¤� n­®­¯¨�­Q¨q°]¬Qªk±I¨�±|¡Y²® "¡Y²®ªk± Ñ �

ÙÄê¹ë³�fÖzÜ"ÙÄê ÙÄ×QÞ�ßqØÚÙÄÜxß9ò�ØÚå]ï ßqç¹ÖzÜxå]ê¹Ü^Ø�ÖxßÚÖz×�ÙÄÞÚÛ«Þl� ÙÄê¹ë&Öaî]Ö^ê&ò�ØÚåÄï ßÚç¹ÖzÕ]Û«îÄÖ^ê Þ�Öxß¥û ×Iã
ÛÝëQÖ^ê=ßqÛÒò�ãNÛ«ê¹Õ Ù$ïÊàQÔ«ßqÛ«ä¹ÔÝÛ«Ü"ÙæßÚÛÝå]ê&åÄò[ßqçQÖÊò�å]ØÚï �H±e����½ Û«ê«ûì�wÛÒßqç ßÚç¹Ö ÙÄë¹ë¹ÛÒßqÛ«å]ê¾¬ � » åÄò
ßqçQÖGß��få$ÖaóNä�å]ê¹Ö^ê=ßÚÞX¬ÊÙÄê¹ë2»�Ð¥
�çQÛÝÞ5Û«ë¹Ö"ÙðÔÝÖ^ÙÄë¹Þwßqå$ÙðÞÚÖD!>àQÖ^ê¹ÜxÖðåæò¥¼üä�å]ÞÚÛÒßqÛÒî]Ö�½�Û«êIßÚÖ^Õ]ÖxØÚÞxÐ
,Nà¹Üéç/ÙðÞÚÖD!>àQÖ^ê¹ÜxÖ*Ü^å]ê=ßéÙæÛÝê¹Þ£Ñ�VB�wç¹ÛÝÜéç Ø�Ö^ä¹Ø�Ö^Þ�Ö^ê=ßqÞ5ßÚç¹ÖOÖxÔÝÖxï ÖxêIß��OÐwÓ`ÔÝÔ�åÄßqçQÖ^ØñÛÝê¹ÜxÔÝà¹ë¹Öxë
Ö^Ô«Ö^ïðÖ^ê=ßqÞðÙÄØ�Ö ßqç¹Ö ÞÚà¹ï�åÄò5ß��fåe¼�ê¹åÄß ê¹ÖxÜ^Ö^Þ�ÞqÙÄØ�ÛÝÔÒã ë¹ÛÝÞ�ßqÛÝêQÜxß�½OÛ«ê=ßqÖ^ÕÄÖ^ØÚÞ*ßÚç�Ùæß ÙÄä¹ä�Ö"ÙÄØ Û«ê
ßqçQÖ£Þ�Ö"!Ià¹Öxê¹Ü^ÖæÐË
�ç¹Ö^Ø�Öxò�å]Ø�Ö�V)�9Ö£ØÚÖxë¹à¹ÜxÖ£ßÚç¹ÖGÖ�óNäPå]êQÖ^ê=ßqÛÝÙæßqÛ«å]ê&ä¹ØÚå]×QÔÝÖ^ï�ßqå*ßqç¹Ö�ßqçQÖ^å]Ø�ã åÄò
���������X��}1~]���G����~G��¿"Ð
À ¿|Å�ÌPÅü½�É�ø£É¹Á�Á�Å�¾nÅüÀ�½ Ãæÿ�É�Åü½^��á 
�ç¹Ö Þ�ßqÙÄê¹ë�ÙÄØ�ë ÞÚà¹Ø�î]Öaã3å]ê å]Ø�ÛÝÕ]Û«ê�ÙÄÔHÙÄëQë¹Û«ßÚÛÝå]ê�Üéç�ÙÄÛÝêQÞ
Ü"Ùæê ×�Ö ò�å]à¹êQë ÛÝê/ßqçQÖ ×�åNå]è(åæòËÆzêIàQßqçì¼YÑ�
�
]á�½cV�,NÖ^ÜaßqÛÝåÄêÓ�¹Ð � Ð ³ Ð 4 ßqç¹ÖxØOånî]ÖxØ�î>ÛÝÖc�wÞ*ÙÄØ�Ö
Õ]ÛÒî]Ö^ê ÖÄÐ}Õ¹ÐÍ×=ã îÄå]ê��xà¹Ø�E£ÙæßÚç¹Ö^ê�Ç¿Z¦Èå]ÜéèæÖ^Ø¦¼�Ñ�
�
���½�ÙÄê¹ë«Ezå]Ø�ë¹å]êÓ¼�Ñ�
�
Äá�½aÐfÓ5ê Ùæë¹ë¹Û«ßÚÛÝå]ê
Üéç�ÙÄÛ«ê�Á�ÛÝÞ Ù ÞÚÖ"!Ià¹Öxê¹Ü^Ö åÄòHÛ«ê=ßqÖ^ÕÄÖ^ØÚÞiÂr½"K������bK9Â�Ã��wÛ«ßÚç¾Â¯½®P ÑÊÙÄê¹ë2Â�Ã�PÄ¬�VTÙæê¹ë ò�å]Ø5ÙÄÔÝÔ
Ñ7�ÆÅe�ÆÇ ßqçQÖ^ØÚÖzÖ�óNÛÝÞ�ßñì}�y��K�úÈºÉÅLÞ�à¹Üéç&ßqç�Ùæß]Â¯Á�P¹Âµ� � Â ü Ð2,>à¹Üéç Ùæê&ÙÄë¹ë¹ÛÒßqÛÝåÄê Üéç�ÙÄÛ«êÛÝÞ`ÞqÙÄÛ«ë ßqåI��}1��|&����y�¬¥��D:F 8 Û«ò§¬¥��x�Â¯½	K�������K9Â�Ã�{IÐ:
�çQÛÝÞ ë¹ÖcC�ê¹ÛÒßqÛÝåÄê ë¹å>Ö^Þ êQåÄßzÞÚä�Ö^ÜxÛ«ò�ã
ßqçQÖ£Üxå]ê¹ÜxØÚÖxßÚÖGäQØÚÖ^ëQÖ^Ü^ÖxÞÚÞ�å]ØÚÞñßqå Ü^å]ïðä¹àQßÚÖ£ÙÄê�Â·Á7Ð
Ê�Ë�T�_iÌ
n_ä obíXî)í 
�çQÖÊÞÚÖD!>àQÖ^ê¹ÜxÖ Ñ�K�Ï�K ³ K � K � K^Ñ]Ñ�ÛÝÞ Ùæê(ÙÄë¹ë¹ÛÒßqÛ«å]ê Üéç¹ÙÄÛÝê Üxå]ïðä¹àQßqÛ«ê¹Õ�¬OP
Ñ]Ñ]Ð�² Ö9Ü"ÙÄê*Õ]Öxê¹Ö^ØÚÙæßqÖ�ßÚç¹ÛÝÞ�ÞÚÖ"!Ià¹Öxê¹Ü^Öw×=ãÊÜxå]ïðä¹àQßqÛ«ê¹ÕÊÑ�V=ÏaP Ñ � Ñ�V ³ P Ï � Ñ�V � P ³ � Ï�V
� P � � Ñ�V�Ñ]Ñ:P � � � Ð�Ó5ÔÒßqÖxØÚê�ÙæßÚÛ«îÄÖ^Ô«ã$å]ê¹Ö£ï Ù"ã Õ]Öaß � ÙÄÞ � P ³ � ³ �wçQÛÝÜéç ëQåNÖxÞ`ê¹åæß
ßqåÄà¹Üéç ßÚç¹Ö�ÞÚÖD!>àQÖ^ê¹ÜxÖÊåÄò�ÛÝê=ßqÖxÕ]Ö^Ø�Þ£Ñ�K�Ï�K ³ K � K � K"ÑÄÑ]Ð Í

�ç¹Û«ÞÊÖaóQÙÄïðä¹ÔÝÖ ÞÚç¹å��wÞ*ßqç¹Ùæß*ÙÄê Ùæë¹ë¹Û«ßÚÛÝå]ê�Üéç�ÙÄÛ«ê3ÛÝÞÊêQåÄßÊà¹êQÛ�!Ià¹Ö^ÔÒã ëQÖxßqÖxØÚïðÛÝê¹Öxë ×=ã ßqçQÖ
ÞÚÖD!Ià¹Ö^ê¹ÜxÖ9åÄò>Ö�óQä�å]ê¹Öxê=ßqÞ^Ð�
�ç>àQÞ"V-�fÖHä¹ØÚÖaò�Ö^ØißÚç¹Öûò�å]ÔÝÔ«å��wÛ«ê¹Õ9ëQÖDC�ê¹ÛÒßqÛ«å]ê ßéÙÄèæÖ^ê�ò�ØÚå]ïCî]å]êa�^àQØ
E�Ùæßqç¹ÖxêOÇdZ¦Èå]ÜéèæÖ^ØË¼YÑ�
�
�
�½m�wçQÛÝÜéç£ë¹åNÖxÞ�êQåÄß�ØÚÖ^Þ�ßqØ�ÛÝÜxß�ßqåwßqçQÖ[Þ�Ö^ï ÙÄê=ßqÛ«Ü^Þ�×¹àQß�ÙÄÔÝÞ�åñÛ«ê¹Ü^Ô«à¹ë¹ÖxÞ
ßqçQÖ£Þ�ã>êIßqÙ|óPÐ

ã¤äBå�æ�ç�æéèmæ�ê�ç¦obí�ë ¼�Ó5ë¹ë¹ÛÒßqÛ«å]ê Üéç�ÙÄÛ«ê¹Þ�½�Ð ò ö ¸ (.( ð · ð ó�öa�7þB¸ ð ö�Á ð�õ ¸ õ ¶sÎ�<A¶�ö��"¶�ó � ùm¸ ð ô õ ó �
ö+ó�ö�÷Jö+¶)�A¸G· ðf� ¶ ð ö&·�¶��G¶Mô õ ¼>�&¼�Ñ�½�K�úm¼YÑ�½�½�K������mK�¼>�&¼ Ç2½cK�úm¼ Ç2½�½ õ <=�7þ´·Jþ)¸G·Hì\� úm¼ÏÅ�½P�E�+¼,Å�½]ºÆÅ
� ó�ôzÑ7�ÆÅ4�ÆÇ¥»�Ð³¶ ( ¶�d�ö&¶¦·Xþ+¶OÞÚÖ^ï ÙÄê=ßqÛ«Ü^ÞÒÑ:¼,Á�½2P5x�Â¯½�K�������K9Â�Ã�{ ÿ ú

Â¯½lP Ñ ¸-ö (Â·ÁnP Â �9ÓîÁÕÔ � Â ü ÓëÁÖÔ � ó�ô¥¸-º�º�Ñ��×Å4�ÆÇj�
Ð³¶ õ ¸cúÓ·JþB¸G·ØÁ �"ó�ø¹ùW<�·�¶ õ ¬��LDlF 8 ð¨� ¬^��Ñ:¼,Á�½c»
²�Ö ï Ù"ã3Ø�Ö^Þ�å]Ø�ß*ßÚç¹Ö&ÞÚÖ"!Ià¹Öxê¹Ü^Ö ÙÄê¹ë Ø�Ö^ïðåkîÄÖ&ä�ÙÄÛÝØ�Þ�¼>�&¼,Å" ¢½�K�úm¼ÏÅ� Õ½{½Gò�å]ØO�wç¹Û«Üéç Ö�óNÛÝÞ�ßÚÞðÙÄê
ÛÝêQë¹Öaó�ÅP�P¤Å� QÞ�à¹Üéç ßÚç�ÙæßÙÂ·Á�PÚÂ·Á � Ð`�fã ë¹å]Û«ê¹Õ�ÞÚåT�9Öñï Ù"ã ÙæÔ��9Ùnã>ÞfÙÄÞÚÞ�à¹ïðÖGÑ[PÚÂ¯½Ûº×Â 8 º
�����Fº�Â�Ã�Ð³
�ç¹Ö^ê�ßqç¹ÖxØÚÖ Û«ÞOÙ&×¹Û Ñ�Ö^ÜxßÚÛÝå]ê/ò�ØÚåÄïÜÁ å]ê=ßqå�Ñ:¼,Á�½ � Ñ:¼,Á�½�×Iãd¼Z�+¼,Å�½�K�úm¼ÏÅ�½�½XÝ�
¼ Â$�9ÓîÁÖÔ<K9Â ü ÓëÁÖÔX½aÐ�²�ÖñÜ"ÙÄÔ«Ô.�I¼,Á�½(P1x�¼ Â$�9Ó 8 Ô�K9Â ü Ó 8 Ô�½�K�������K�¼ Â$�=ÓHÃ;Ô<K9Â ü ÓHÃ;ÔX½�{`ßqç¹ÖT��yc�2}<Í¥������y��5åÄòUÁ�Ð
� å]Ø�×�ÖxßÚßÚÖ^ØwØÚÖ^ÙÄë¹Û«ê¹Õ�VG�fÖzò�ØÚÖ"!Ià¹Öxê=ßqÔ«ã&ëQÖ^ÞÚÜxØÚÛ«×PÖ�Á(Û«ê$ßqÖ^Ø�ï ÞwåÄò�Ñ:¼,Á�½�ÙÄê¹ë �I¼,Á�½aÐ

Þ � lklkr}y7r�vxs£��h|o�rts|� ñ y{h|j[vam7rtuarts|o�~=y7j�m7� r��Ty7hkj�M�j�m{��oaszpPvxm7lXß à0à áäß¨áZÛ�âµé á è�ß>ß�è�â ö í|m7�üy�oa�k�æjÚo�m7j�l rts� �k�®uxo�ìÄj^G0E @ ì"��Bk��hkva~H5 ñÃò�óA@hô ö �



Ñ � 5 ²®§76> "¨�­&8:9ªk§<;n¨é¤

Ê�Ë�T�_iÌ
n_ä obíXîL«mê^ç?èmæ�ç�â?äVã2í 
�çQÖ*ÞÚÖ^Üxå]ê¹ë«�9Ùnã ßqå Üxå]ï äQàQßqÖOßÚç¹ÖÊÞ�Ö"!Ià¹Ö^êQÜ^Ö Ñ�K�Ï�K ³ K � K
� K"ÑÄÑGÛ«ê ßqçQÖOÖaóQÙÄïðä¹Ô«ÖGÙæ×Pånî]ÖOÛÝÞwë¹Ö^Þ�Ü^Ø�ÛÝ×�Ö^ë(×=ã&ßqç¹ÖOÙÄë¹ë¹ÛÒßqÛÝåÄê Üéç¹ÙÄÛÝê­Á«P ¼�¼üìGKéì�½�K�¼�Ñ�Kéì�½cK
¼7ÏAK"Ñ�½cK�¼7Ï�K�Ï�½cK�¼$��K ³ ½{½�¯]²�Ö(ç�Ù"î]ÖpÂ¯½ÓP Ñ/×=ãþë¹ÖcC�ê¹Û«ßÚÛÝå]ê�V`Ùæê¹ë Õ]Öxß$ßÚç¹Ö(ÞÚÖxï ÙæêIßÚÛÝÜxÞ ×Iã
ÞÚàQÜ^Ü^ÖxÞÚÞ�Û«î]ÖxÔ«ã ÛÝêQÞÚÖ^Ø�ßqÛ«ê¹Õ*ßqç¹Ö�Õ]ÛÒî]Ö^ê&ä�ÙæÛÝØÚÞwÙæÞñÛ«ê¹ë¹Û«Ü^Ö^Þ�åæò�ßÚç¹Ö�ÞÚà¹ïðï Ùæê¹ë¹ÞÛÂ$�=ÓëÁÖÔLÙÄê¹ë�Â ü ÓëÁÖÔ7¯Â 8 PÚÂ¯½ � Â¯½ËP Ñ � Ñ:P Ï�K Â�ÒËP¹Â 8 � Â¯½±P Ï � Ñ[P ³ KÂ ! PÚÂ�Ò � Â 8 P ³ � Ï¹P � K Â / P¹Â_Ò � Â�Ò±P ³ � ³ P � KÂ R PÚÂ / � Â ! P � � � P�Ñ]Ñ·�

�ç¹ÖñÞÚÖxï ÙÄê=ßÚÛÝÜ^ÞûÛ«ÞûßqçIà¹ÞFÑ®¼.Á�½§P#xIÑ�K�Ï�K ³ K � K � K^Ñ]ÑR{wÙÄêQëðßÚç¹ÖñÙÄë¹ë¹ÛÒßqÛÝåÄê*Üéç�ÙÄÛÝê�Á$Üxå]ïðä¹àQßqÖxÞ
ÖÄÐ}Õ¹Ðn¬:P�Ñ]Ñ]Ð`
�çQÖ5ÞÚÖaß9åæòiØÚàQÔÝÖ^Þ[Ü"Ùæê ×�Ö`Þ�Ö^Öxê$ë¹ÛÝØ�Ö^ÜaßqÔ«ãOò�ØÚå]ï Ö^ÙÄÜéç$ÖD!>à¹ÙæßqÛ«å]ê ÕÄÛ«î]Öxê$ÙÄ×�ånî]Ö-¯
�I¼.Ám½(P1x�¼YÑ�K"Ñ�½�K�¼7ÏAK"Ñ�½cK�¼ ³ K�Ï�½cK�¼ ³ K ³ ½�K�¼ � K � ½�{IÐ Í

Ó5êCÖ^Ô«Ö^ïðÖ^ê=ß åÄò�Ñ:¼,Á�½$ï ÙnãþÙÄÔÝÞ�å ×PÖ/Ü"ÙæÔÝÔÝÖxë ÙÐ~�}"�Ay(ÞÚÛÝêQÜ^Ö�Ù ê�ÙæßqàQØqÙÄÔzÞ�ßqÖ^äCÛÝÞ$ßÚå
ÛÝÔ«ÔÝà¹Þ�ßqØÚÙæßqÖñÙÄë¹ëQÛ«ßqÛ«å]êðÜéç�ÙÄÛÝêQÞ�×=ã Üxå]ê¹ê¹ÖxÜxßqÖxë&ë¹ÛÝØ�Ö^ÜxßÚÖ^ë Õ]ØÚÙÄä¹ç¹Þ	ä"Ðj
�ç¹Ö Þ�Öxß�åæò�ê¹åNëQÖ^Þ�Û«Þ?Ñ�à¹Þ�ßÑ:¼,Á�½aÐ í ÙÄÜéç�ØÚà¹Ô«Ö�¼ Â �=ÓëÁÖÔ K9Â ü ÓëÁÖÔ ½7�'�Ì¼,Á�½��wÛ«ßqçpÂ·Á2P�Â �=ÓëÁÖÔ � Â ü ÓëÁÖÔ Ø�Ö^ä¹Ø�Ö^ÞÚÖxê=ßqÞGß��få Ö^ë¹Õ]ÖxÞ¼ Â$�9ÓîÁÖÔ<K9Â·Á$½�ÙÄê¹ë�¼ Â ü ÓëÁÖÔ<K9Â·Á$½�Ð^²�ÖwÙÄÞÚÞ�à¹ï Ö�ßÚç¹Ö^Þ�Ö�Ö^ë¹ÕÄÖ^ÞLßqåz×�Ö�ë¹Û¢¡;ÖxØÚÖ^ê=ßûÖaî]Öxê ÛÒò�Âµ�9ÓîÁÕÔ?P¤Â ü ÓëÁÖÔ�Ð
�ç¹Ö£Ü"ÙÄÞ�ÖP�+¼,Å�½(P2ú�¼ÏÅ�½�Û«ÞwÙÄÔÝÞ�åðÜ^ÙÄÔÝÔ«Ö^ë&Ù��A}1�G�"�¨��~A�ÄÐ
Ê�Ë�T�_iÌ
n_ä obíXîL«mê^ç?èmæ�ç�â?äVã2í 
�çQÖOò�å]ÔÝÔ«å��wÛÝê¹ÕðÛÝÞ`Ù Õ]ØÚÙÄä¹ç åÄòûßÚç¹Ö*ÙÄëQë¹Û«ßÚÛÝå]ê Üéç�ÙÄÛ«ê�ÁÌP
¼�¼üìGKéì�½�K�¼�Ñ�Kéì�½cK�¼7Ï�K"Ñ�½cK�¼{Ï�K�Ï�½�K�¼X��K ³ ½�½ûë¹Ö^Þ�Ü^Ø�ÛÝ×�Ö^ë/ÙÄ×�ånî]ÖÄÐ�
�ç¹Ö ÙÄë¹ë¹ÛÒßqÛ«å]ê Üéç¹ÙÄÛÝê ç¹ÙÄÞ5Ô«Ö^ê¹ÕÄßÚçÇ´P � Ðj�¥ê òüÙÄÜaß	VQßÚç¹Ö^Ø�Ö�ÖaóNÛÝÞ�ßqÞñê¹å ÞÚç¹å]Ø�ßqÖxØO¼�å]ØÚÛ«Õ]ÛÝê¹ÙÄÔ�½[ÙÄë¹ë¹ÛÒßqÛÝåÄê$Üéç�ÙÄÛ«ê ò�å]Øå¬�P Ñ]ÑÄÐ

æèçéèê æèçéèê æ�çé�ê æ�çé�ê æ�çé�ê æ�çé�êÑ ëë Ï ë ì ³ ë í � ìì � ë íÑ]Ñ
Í


�ç¹Ö`ÛÝê=ßqÖxÕ]Ö^Ø^Ç´P3NbÑgÏ/Ñ5ÛÝÞHÜ^ÙÄÔÝÔ«Ö^ë*ßqç¹Öa|J��y�Á"�)yc~)�J�X��� ~¹��yc~A�����ïî"Ò1¼.Á�½ûåæò$Á�Ð � à¹Ø�ßÚç¹Ö^Ø�ï åÄØÚÖ�V
�fÖGë¹ÖcC�ê¹ÖzßqçQÖ£ïðÛÝêQÛÝï ÙÄÔPÔ«Ö^ê¹Õæßqç�îDÒ�¼ ¬�½9ò�å]Øå¬��OD:F 8 ÙÄÞîDÒ1¼Ï¬�½jP ï Û«ê�x[îDÒ�¼.Ám½A¯�Á(Ü^å]ïðä¹àQßÚÖ^ÞÛ¬R{r�¼ ³ Ð ³ ½
��ò,úm¼,Å�½ËPðÅ^ÏCÑGò�å]ØGÑ}�ñÅl�ðÇ ßqç¹Öxê�Á�ÛÝÞ`Ü"ÙÄÔ«ÔÝÖ^ë Ù��c���������������X��}1~©���G����~�Ð[�¥ê ßÚç¹ÛÝÞ`Ü"ÙÄÞ�Ö
ßqçQÖ£ÕÄØqÙÄä¹ç&åÄò�Á(ç�ÙæÞ`Ù*ä�Ù|ßqç&ò�ØÚå]ïòÂr½wßqå�Â�Ã$åÄò�ÔÝÖ^êQÕÄßqç­Ç�Ð`² Ö�ë¹ÖcC�ê¹Ö

î9ó Ò ¼ ¬�½jP ïðÛÝê�x[îDÒ�¼,Á�½�¯�Á(Û«ÞwÙ*Þ�ßéÙæØ`Ùæë¹ë¹Û«ßÚÛÝå]ê Üéç�ÙÄÛÝê��wç¹Û«Üéç Üxå]ï äQàQßqÖxÞ�¬R{r�¼ ³ Ð��_½
Ú ÖxßÛÁ/ÙÄê¹ë�ôÊ×PÖ�ß��9å ÙÄë¹ë¹ÛÒßqÛ«å]ê&Üéç�ÙÄÛÝêQÞ^Ð±
�çQÖ �A~)��}1~¾õ¹P¤Á�ö�ô*ÛÝÞwÕ]ÛÒî]Öxê ×=ã÷Ñ®¼.õ�½§PÑ:¼,Á�½�öcÑ:¼ ô-½ðÙÄêQë'�I¼.õ�½µP �Ì¼,Á�½�ö �I¼Ïô�½�Ðd
�ç¹Û«ÞðÕÄÛ«î]ÖxÞ�îDÒ1¼.õ�½ �øîDÒ�¼,Á�½ � î"Ò�¼ ô-½cV�Ùæê¹ëÑ:¼,õ�½wÜxå]ê=ßéÙÄÛ«ê¹Þñï Ù|ó
x�Â�ÃmÓQùAÔ7K9ú9ÃnÓHû"Ô�{IÐ2² ÖT�wÛÝÔ«Ô�ÙÄÔÝÞ�å àQÞÚÖ�ßqç¹Ö���}1~������<yc~&���X��}1~�õ¹P¤Á�ü×ôÊåÄò

ß��få ÙÄëQë¹Û«ßÚÛÝå]ê Üéç¹ÙÄÛÝê¹ÞxÐ�
�ç¹ÛÝÞzÛ«ÞzÕ]Û«îÄÖ^ê�×=ã�Ñ®¼.õ�½:PýÑ®¼.Ám½ØöÖx�Â ÃnÓþùAÔ �;ú�Á�¯$ú�Ál�ÿÑ:¼ ô-½�{ Ùæê¹ë
�I¼.õ�½TPB�Ì¼,Á�½Föyx�¼ÏÂmÃmÓQùAÔ���ú²�=ÓëÁÖÔ<K9Â�ÃnÓþùAÔK��ú ü ÓëÁÖÔ�½A¯`¼Ïú��9ÓîÁÕÔ7K9ú ü ÓëÁÖÔJ½£�¦�I¼ ô-½�{IÐµ�¥ê�ßqç¹Û«ÞGÜ^ÙÄÞÚÖ-V^�fÖç�Ù"î]Ö�îDÒ�¼,õ�½jPÆîDÒ�¼.Á�½ � îDÒ1¼ ô-½�ÙÄê¹ë÷Ñ®¼.õ�½�Üxå]ê=ßéÙÄÛ«ê¹ÞåÂ�ÃnÓþùAÔ���ú9ÃnÓHû"Ô�Ð

L�B"j�jûjx� uæ���Ls"�ny{h ñÃò)ó ó��ºö ð"�I� ÷��0t��h÷��$ò �



�� "¡Y £¢Y¡¥¤�¦I§q¡Y¦=¤Y¨�¢H©«ªn¤H¬N "¤� n­®­¯¨�­Q¨q°]¬Qªk±I¨�±|¡Y²® "¡Y²®ªk± Ñ��

Ê�Ë�T�_iÌ
n_ä obí¨§�íTÚ ÖaßÈÁ ×�Ö/ÙÄêCÙÄë¹ë¹ÛÒßqÛÝåÄêþÜéç�ÙÄÛ«ê¹Þ Õ]Û«îÄÖ^ê ×=ãÉÑ:¼,Á�½ÌP xIÑ�K�ÏAKM��K � {�Ùæê¹ë
�I¼.Ám½±P/x�¼YÑ�K"Ñ�½�K�¼7Ï�KéÏ�½cK�¼$��K"Ñ�½�{IÐ9Ó�ÞÚÖ^Üxå]ê¹ë(Ùæë¹ë¹Û«ßÚÛÝå]ê Üéç�ÙÄÛ«ê¾ô*ÛÝÞñë¹Ö^Þ�Ü^Ø�ÛÝ×�Ö^ë ×=ã ßqç¹ÖGÞÚÖxßÚÞÑ:¼ ô-½�P xIÑ�K�ÏAK ³ K � {$ÙÄê¹ë��I¼Ïô�½�P x�¼�Ñ�K^Ñ�½cK�¼{Ï�K"Ñ�½�K�¼ ³ K ³ ½�{IÐ�
�ç¹Ö àQê¹ÛÝå]ê3ÙÄë¹ë¹ÛÒßqÛÝåÄê Üéç�ÙÄÛ«êõ 8 P×Á�ö�ôGåÄòØÁ ÙÄê¹ë�ôOÛÝÞ�ë¹ÖcC�ê¹Öxë ×=ã

Ñ:¼,õ 8 ½jP¹Ñ:¼,Á�½�ö÷Ñ:¼ ô-½§P#xIÑ�K�Ï�K���K � {Ùö xIÑ�K�Ï�K ³ K � {[P1xIÑ�K�ÏAK ³ KM��K � K � {�Ùæê¹ë
�I¼,õ 8 ½jPÅ�I¼.Á�½�öª�I¼ ô-½(P5x�¼YÑ�K"Ñ�½�K�¼7Ï�KéÏ�½cK�¼$��K"Ñ�½�{^ösx�¼YÑ�K"Ñ�½�K�¼7ÏAK"Ñ�½cK�¼ ³ K ³ ½�{

P1x�¼YÑ�K"Ñ�½�K�¼7Ï�K^Ñ�½cK�¼{Ï�K�Ï�½�K�¼X�GK"Ñ�½cK�¼ ³ K ³ ½�{r�

�ç¹ÖfÜ^å]ê¹Ü^ÙæßqÖxê�ÙæßÚÛÝå]ê õ-Ò§P¹ÁØü�ô�Öaó>ßqÖxê¹ë¹Þ�ßÚç¹Ö9Þ�Öxß�åÄò�Üxå]ï äQàQßqÖxëOÖ^Ô«Ö^ïðÖ^ê=ßqÞºQÄßqçQÖ9ÞÚÖxï ÙæêIßÚÛÝÜxÞ
åÄò�ßqç¹Ö�Ø�Ö^ÞÚàQÔ«ßqÛ«ê¹ÕðÙÄë¹ë¹ÛÒßqÛ«å]ê$Üéç�ÙÄÛ«ê Û«Þ

Ñ:¼,õ1Òc½(P5xIÑ�K�Ï�KM��K � {Ùö x � �]Ñ�K � �|Ï�K � � ³ K � � � {:P1xIÑ�K�ÏAKM��K � K^ÑnìGK"Ñ � K ³ ì
{r�

�ç¹Ö£ÞÚÖaß`åæò�Ø�à¹ÔÝÖxÞ�ßqåðÕ]Ö^ê¹ÖxØqÙæßÚÖzßqç¹Ö�ÞÚÖxï ÙæêIßÚÛÝÜxÞåÑ:¼,õ1Ò�½�Û«Þ�Õ]Û«îÄÖ^ê ×Iã

�I¼,õ1Ò�½(P#x�¼�Ñ�K"Ñ�½cK�¼{Ï�K�Ï�½�K�¼X��K^Ñ�½�{^ö�x�¼ � �=Ñ�K � �=Ñ�½cK�¼ � �|Ï�K � �]Ñ�½�K�¼ � � ³ K � � ³ ½�{
P#x�¼�Ñ�K"Ñ�½cK�¼{Ï�K�Ï�½�K�¼X��K^Ñ�½cK�¼ � K � ½�K�¼�Ñ"ìGK � ½�K�¼�Ñ � K^Ñ � ½�{_K

ÙÄê¹ë÷õ1ÒwÛÝÞwÙÄê ÙÄë¹ë¹ÛÒßqÛ«å]ê Üéç�ÙÄÛ«ê&ò�åÄØå¬:P � � � P ³ ìNÐ Í� öNÅ�Ì�ÿP¾nö>Á É�Á�Á�Å�¾kÅ�ÀP½&Ã|ÿ�É¹Å{½��±Y Å�¾kÿ��"Ã]É¹øüÉ¹¿_á 
�ç¹ÖHÞÚä�Ö^Ü^ÛÝÙÄÔ]Ü^ÙÄÞÚÖHåÄò>ÖaóNä�å]ê¹ÖxêIßÚÛ ÙæßÚÛÝå]ê�Û«ê
Ù[C�êQÛ«ßqÖ(C�ÖxÔÝë¹�B� � ïðåÄßqÛÒîÄÙ|ßqÖ^ë�î]åÄê¦�^à¹ØjE£ÙæßÚç¹Ö^êµ¼�Ñ�
�
QÑ�½ißqå Ö�óNßÚÖ^ê¹ëÊßÚç¹Öfò�åÄØÚïðÖ^Ø�ë¹ÖDC�êQÛ«ßqÛ«å]êiÐ
,Nå]ïðÖxßÚÛÝïðÖ^Þwßqç¹Ö�ªm�M}��cyc~)���������A��}1�¤}1��|)�A���c��ÛÝê��&� � Ü^ÙÄê(×PÖOÜ^å]ïðä¹àQßÚÖ^ë òüÙÄÞ�ßqÖ^Øñßqç�Ùæê(×Iã
ÞÚàQÜ^Ü^ÖxÞÚÞ�Û«î]Ö ïÊà¹ÔÒßqÛÝäQÔÝÛÝÜ^ÙæßqÛ«å]ê¹ÞxÐ:
�å&ä¹Ø�å�C¹ßzò�Ø�å]ï�ßÚç¹ÛÝÞ òüÙæÜxß	Vm�fÖ*ÛÝê=ßÚØÚå>ë¹à¹Ü^Ö Ù Þ�Ö^Ü^åÄê¹ë�ß¥ã>ä�Ö
åÄò�å]ä�Ö^ØqÙ|ßqÛÝåÄê$ò�å]ØwÙÄë¹ë¹ÛÒßqÛ«å]ê Üéç�ÙÄÛ«ê¹Þ"V�Þ�Ö^Ö�î]å]ê��^à¹Ø[E�ÙæßqçQÖ^êgÇ Z¦ÈåÄÜéèÄÖ^ØO¼7Ïæì]ì]ì�½�Ð
ã¤äBå�æ�ç�æéèmæ�ê�ç¦obíZ¬ ¼�² ÖxÛÝÕ]ç=ßqÖxë ÙÄë¹ë¹ÛÒßqÛÝåÄê Üéç�ÙÄÛÝêQÞu�wÛÒßqç&ÞÚÜ^ÙÄÔ ÙæØ�½aÐ p ¶�·2� ÿ ¶:¸¹ù`ó õ�ð · ð�� ¶ ð ö)÷
·<¶)�G¶�ô�%&�	� ÏG»
ï�ð¢ñgò öOÙÄëQë¹Û«ßÚÛÝå]ê Üéç¹ÙÄÛÝê®�wÛ«ßÚçGÞ�Ü"ÙÄÔÝÙÄØm�¯%�ó�ôb��÷�¸ (.( ð · ð ó�ö^�7þB¸ ð ö � ó�ô õ þ+ó�ô"·²%�Á ð�õ ¸ õ ¶sÎ�<A¶Mö��"¶
ó � ùb¸ ð ô õ ó ��ð ö+·�¶��G¶Mô õ ¼>�&¼YÑ�½cK�ú�¼�Ñ�½{½cK����h��K�¼Z�+¼�
X½cK�úm¼�
X½�½ õ <r�7þµ·Jþ)¸G·�ì}�Åúm¼ÏÅ�½l�y�&¼,Å�½ÒºÉÅ�%
ó�ô}úm¼ÏÅ�½ P Ï¥�Ì¸-ö ( ìÖ�B�&¼ÏÅ�½Èº Å � ó�ô Ñ¢� Å¥��
<»¤Ð³¶ ( ¶�d�ö&¶É·Xþ+¶ õ ¶Møµ¸1ö+· ð � õÑ:¼,Á�½(P1x�Â¯½	K����h�bK9Â�
Ã{ ÿ ú

Âr½lP Ñ ¸-ö (Â¯ÁnP Â$�=ÓëÁÖÔ � Â ü ÓîÁÕÔ ð¨� úm¼ÏÅ�½b�PâÏ[�¯%�¸-ö (Â¯ÁnP �q��Â �9ÓîÁÖÔ ð¨� úm¼ÏÅ�½(PâÏ[�=�
Ð³¶w�c¸-º�º(¸�ùb¸ ð ô�¼Z�&¼ÏÅ�½�K	Ï¥��½T¸µ����Þ�ßÚÖ^äÓ¸-ö ( ¸�ùb¸ ð ô ¼Z�+¼,Å�½�K�úm¼ÏÅ�½�½¦ü ð ·Xþ¢úm¼ÏÅ�½c�P Ï¥��¸ê¹åÄê������¥Þ�ßqÖ^äm»

ï�ð�ð¢ñ�ò ü(¶ ð ��þ&·±¼J°���K�°�ûm½ � ó�ôFÁ ð�õ ¸-ö�¶MºX¶Mø�¶Mö+· ð ö¥D:F=½ � D:F 8 » ò ��÷ õ ·<¶�ù ð�õ(õ ¸ ð ( ·<ó®þ)¸ � ¶�Dó õ ·(°��;%�·Jþ+¶7�Dó õ ·(°�û ð�õ ¸ õ{õ�ð ��ö+¶ ( ·<ó¦¸¦ö+ó�ö)÷X��÷ õ ·�¶<ù`» 8 ½
Ø�� gihkr���uxj�skj�m7oa~�rH5�jÚ�iy{hkjfskv�y7r�vxs�v��VDxvas�5��kmØMLo�y{hkj�s ñÃò)ó ó$ò�ö ðæpThkj�m7jHvas|~�������� t pioa���Yvasæ�ür�lnj�m7j�lI���jHox�{�{�k��j�laÙ����������Iy7h|oéy Ú�Û�Ü�ÝRÞ�ß¨áäâ� Hà"!�ßÖ�,ÝµÛ�#�è�
4á é
ç²Û9

ç"
fèfè%$ ï$ð�Davas�5��|m�MLoéy{h|j�s ñÃò)ó ó$ò�ö ð"�I� @ºõ0t �



Ñná 5 ²®§76> "¨�­&8:9ªk§<;n¨é¤

,NÛ«ï Û«Ô ÙÄØÊßÚå3å]ØÚÛ«Õ]ÛÝê¹ÙÄÔñÙÄë¹ë¹ÛÒßqÛÝåÄêýÜéç�ÙÄÛ«ê¹Þ"VË�fÖ/ÙÄÞÚÞ�à¹ïðÖ3Ñ´P�Â¯½ º Â 8 º �����Xº Â�
5Ùæê¹ë
ë¹ÖxÞÚÜ^Ø�ÛÝ×�Ö�Á Û«ê(ßqÖ^Ø�ï Þ£åÄòÙÑ®¼.Ám½�ÙÄê¹ë �I¼,Á�½TP�x�¼ÏÂ �=ÓëÁÖÔ KOÂ ü ÓîÁÖÔ ½�¯�Ñ � Å��&
�K�úm¼,Å�½@�P Ï¥�r{�ö
x�¼ Â �9ÓîÁÖÔ K	Ï¥��½�¯�Ñ��×Å4�'
�K�úm¼,Å�½(PâÏ¥�={IÐ`²�Ö�ÞÚÖaßÛîD��¼.Á�½jP3NbÑ®¼.Ám½`ÏþÑGÙÄê¹ë

îD��¼Ï¬�½jP ï Û«ê�x[îD�"¼,Á�½�¯7Á Üxå]ï äQàQßqÖxÞ�¬R{r�¼ ³ Ð ��½
� à¹Ø�ßÚç¹Ö^Ø�ï åÄØÚÖ�VQÔÝÖxß)(¤¼.Ám½9×�Ö ßqçQÖzê>àQïÊ×PÖxØwåÄò�����Þ�ßqÖxä¹ÞwÛÝê�Á ÙÄê¹ë ��¼.Ám½9×�Ö ßqçQÖzê>àQïÊ×PÖxØ�åÄò
ê¹å]êA�����¥Þ�ßÚÖ^ä¹ÞxÐ(
�ç¹Ö^ê ßqç¹Ö Â±yc�¢�1�A��y�� ��yc~A���$�÷Ç[¼.Á�½�Û«Þ�ë¹ÖDC¹ê¹Ö^ë ×Iã

Ç[¼.Á�½2PR°�� �*( ¼,Á�½ � °�ûc����¼.Ám½��
Ê�Ë�T�_iÌ
n_ä obíXîL«mê^ç?èmæ�ç�â?äVã2í �¥ê ßÚç¹ÖOC�êQÛ«ßqÖaC�Ö^Ô«ë�� ! � ßÚç¹Ö � ØÚå]×�Ö^êQÛÝà¹Þ5ÙÄàQßqåÄï å]Ø�ä¹ç¹Û«ÞÚïØqÙæÛÝÞÚÖxÞwÙÄê Ö^Ô«Ö^ïðÖ^ê=ß�ßqå*ÛÒßqÞ�ßÚç¹ÛÝØ�ë äPå��fÖ^Ø^Ð(
�çIà¹ÞDV��9Ö�Ü"Ùæê ïðå>ë¹Ö^Ô�ßqç¹Û«Þ�à¹ÞÚÛ«ê¹Õ Ù ³ �YÙæë¹ë¹Û«ßÚÛÝå]ê
Üéç�ÙÄÛ«êiÐPÌ`ÖxØÚÖÊÙ ³ �¥Þ�ßqÖxä Þ�ßqÙÄê¹ë¹Þ`ò�å]ØñßÚç¹Ö � Ø�å]×�Ö^ê¹Û«à¹Þ5ÙæàQßqå]ïðå]Ø�ä¹ç¹ÛÝÞ�ïgVÍÙðê¹å]ê�� ³ �¥Þ�ßqÖxä ò�å]Ø`Ù
ïÊà¹ÔÒßqÛ«ä¹ÔÝÛ«Ü"ÙæßÚÛÝå]êiÐT
�ç¹ÖðÖaóNä�å]ê¹ÖxêIßb¬�P�Ñ]Ñ ç�ÙæÞ�ßÚÖ^Ø�ê�ÙÄØ�ã ØÚÖ^äQØÚÖ^Þ�Ö^ê=ßéÙ|ßqÛÝåÄêr¼YÑ]Ñ�½ ! P ¼�Ñnì]Ï�½aÐ
�ç¹Ö ³ �¥ÙÄë¹ë¹ÛÒßqÛÝåÄêOÜéç�ÙÄÛ«êïÁ�PÀ¼�¼üìGKéì�½�K�¼{ì�K	Ï ³ ½cK�¼{Ï�K	Ï ³ ½cK�¼ ³ K"Ñ�½{½��wÛ«ßqç��fÖ^Û«Õ]ç=ß[¼ ³ K ³ ½�ç�ÙÄÞûßqçQÖ
ò�å]Ô«ÔÝå��wÛÝê¹ÕOÕ]ØqÙÄäQç

æ�çé�ê æ�çé�ê æèçéèê æèçéèê æ�çé�êÑ ëë
³
³ Ï

³ ì³ ë³ 
 ë³³ íÑ]Ñ Ç´P ³ ��� � ³ ��( P�ÑkÏ

�ç¹ÖGÕ]ØqÙÄäQç åÄòaÁ/ïðåNëQÛ�C�ÖxÞ`ÙæÞ`ò�å]Ô«ÔÝå��wÞwÛ«ò��fÖ*Ùæß�ßéÙÄÜéç ßqç¹Öa�9ÖxÛÝÕ]ç=ß�¼7Ï�K ³ ½cVÍÛ7Ð}ÖÄÐ)�fÖÊÙÄÞ�ÞÚà¹ïðÖ
ßqç¹Ùæß`ßÚç¹Ö � Ø�å]×�Ö^ê¹Û«à¹ÞñÙÄàQßqåÄï å]Ø�ä¹ç¹Û«ÞÚï Ü^ÙÄê ×�ÖOÜxå]ï äQàQßqÖxë òüÙÄÞ�ßqÖ^Øwßqç¹ÙÄê ÙðïÊà¹Ô«ßÚÛÝä¹Ô«ÛÝÜ^ÙæßqÛ«å]ê
×=ã�°uP Ò! Ð

æ�çé�ê æ�çé�êÑ ëë³³ Ï æ�çé�ê
Ï ì³ æ�çé�êëÏ 
 æ�çé�êë³³ íÑ]Ñ ÇÖP ³ ��� � Ïq��( P Ñnì Í

h Ã]À&% ú�Å{ø�öI¿i��ÀÍ¿ � ÏÚÉ�Á�Á�Å�¾kÅüÀ�½�Ãæÿ�É�Åü½^�-á ²�Ö¾C�ê�ÙÄÔ«Ô«ãGØÚÖ^ï ÙÄØ�è£ßÚç�ÙæßHÙzÕ]ÛÒî]Ö^ê����YÙæë¹ë¹Û«ßÚÛÝå]ê
Üéç�ÙÄÛ«êïÁ Ü^å]ïðä¹àQßÚÛÝê¹ÕX¬��OD:F 8 Ü^ÙÄêð×PÖwÖ"ÙæÞÚÛÝÔÒãGßÚØqÙÄêQÞÚÔ Ù|ßqÖ^ë Û«êIßÚå£ÙÄêðÙÄÔÝÕ]åÄØÚÛ«ßÚç¹ï ßqå�ÖxîæÙÄÔ«à�ÙæßÚÖ
Ù*äPå��fÖ^ØP�H±�Û«ê Ù ïðå]ê¹åÄÛÝë�û�Ð+ nrU`êKVbæéè*]A_¾obí-,bí í óNäPåÄê¹Ö^ê=ßqÛÝÙæßqÛ«å]ê³�wÛ«ßÚç����YÙæë¹ë¹Û«ßÚÛÝå]ê Üéç�ÙÄÛÝêQÞ^Ð
�¥ê¹ä¹àNß	¯ñÓ�ïðå]ê¹å]Û«ë�û¾V;ÙÄê ÖxÔÝÖxï ÖxêIßH���©û¾V;Ù Þ�Ü"ÙÄÔÝÙÄØ[�a� D:FAÒ�ViÙæê ÖaóNä�å]ê¹ÖxêIß�¬¥�¢DlF=½�V

ÙÄê¹ë Ù����YÙæë¹ë¹Û«ßÚÛÝå]ê Üéç�ÙÄÛÝêÈÁ�Pâ¼�¼Z�+¼YÑ�½cK�úm¼�Ñ�½{½cK��h���mK�¼Z�+¼�
X½cK�úm¼�
X½�½�½9Üxå]ïðä¹àQßqÛ«ê¹Õ�¬]Ð
4 àQßqäQàQß	¯u
�ç¹Ö£äPå��fÖ^Øj�H±�Û«ê�û�Ð
Ñ]Ð/.10å¬�P ì32�4�57698:5�2�;�8<6$Ñ]Ð
ÏNÐ�=?>�8�Ñ��×Å4�'
A@�> ³�B �
³ Ð .10ñßÚç¹ÖOä¹ÙÄÛÝØO¼ Â �=ÓëÁÖÔ K9Â ü ÓëÁÖÔ ½wÛ«Þ Ù êQå]ê������¥Þ�ßqÖxä ÞÚà¹Üéç(ßÚç�Ùæßqúm¼ÏÅ�½£�P Ï¥�C2�4�5?6ðÜ^å]ïðä¹àQßÚÖ�ED�FHG � D<I�J FLK ��� D�M�J FLK Ð



�� "¡Y £¢Y¡¥¤�¦I§q¡Y¦=¤Y¨�¢H©«ªn¤H¬N "¤� n­®­¯¨�­Q¨q°]¬Qªk±I¨�±|¡Y²® "¡Y²®ªk± Ñ�


�¹Ð NPO Q�5Gâ9å]ïðä¹àQßÚÖ7� D�F G ¼Ã� D<I�J FLK ½ � Ð
� Ð/RS5�2�;�8<6}�H±aÐ
,NÛ«ê¹Ü^ÖË�fÖ`ÙæØÚÖwï ÙæÛÝê¹ÔÒãGÛ«ê=ßqÖ^Ø�Ö^Þ�ßqÖ^ë ÛÝê ÖaóNä�å]ê¹ÖxêIßÚÛ ÙæßÚÛÝå]ê Û«ê ßÚç¹ÖËC�ê¹ÛÒßqÖ¾C�ÖxÔÝë¦�&����V��fÖñÞÚÖxß[å]àQØ
×�ÙÄÞ�ÛÝÜðÜ^å]Þ�ßOïðÖ"ÙæÞÚà¹Ø�Ö ßqå ×�Ö ßqçQÖ êIà¹ïÊ×�Ö^ØGåÄò�ÙæØÚÛ«ßÚç¹ïðÖxßqÛ«Ü*å]ä�Ö^ØqÙ|ßqÛÝåÄê¹Þ�ÛÝêI�&�ÄÐ$Ó �fÖ^Û«Õ]ç=ß
¼J°��`K�°�û+½�Ü"ÙÄê ×�Ö�ØÚÖ"Ùæë ÙæÞLò�å]ÔÝÔ«å��wÞD¯�°�� ÛÝÞ�ßÚç¹ÖwêIà¹ïÊ×�Ö^ØûåÄò�å]ä�Ö^ØÚÙæßqÛ«å]ê¹ÞLÛ«êO�&�wßÚåzÜ^å]ïðä¹àQßÚÖwÙ
����ßqçGäPå��fÖ^Ø�ÛÝêa�&���+VÄÙÄê¹ë�°�û ÛÝÞ�ßqç¹Öfê>àQïÊ×PÖxØ�åæòÍÙÄØÚÛÒßqç¹ïðÖxßÚÛÝÜHå]ä�Ö^ØÚÙæßqÛ«å]ê¹Þ�ÛÝêT�&�fßqå`Ü"ÙÄÔ«Ü^à¹ÔÝÙæßqÖ
Ù ä¹ØÚå>ë¹à¹Üaß`åæò�ß��få«¼{ÙæØÚ×¹ÛÒßqØqÙæØ�ãG½9Ö^Ô«Ö^ïðÖ^ê=ßqÞwåÄò��&� � Ð2
�ç¹Ö£ê>àQïÊ×PÖxØwåÄòLå]ä�Ö^ØÚÙæßqÛ«å]ê¹Þ�ßqå ØÚÙÄÛÝÞ�Ö
ÙÄê Ö^Ô«Ö^ïðÖ^ê=ßñÛÝê³�&��� ßqå ÙðÕ]ÛÒî]Öxê ä�å��9ÖxØi¬0��D:F=½Oò�å]Ô«ÔÝå��wÞ�ë¹Û«ØÚÖ^ÜaßqÔÒãµ�wÛ«ßÚç Ó`ÔÝÕ]å]Ø�Û«ßÚç¹ï ³ ÐtáQÐ

T�ä
_HT�VVU�obí>Èbíqp ¶�·B�&� � ÿ ¶¥·Jþ&¶4d�ö ð ·<¶4d+¶Mº ( ü ð ·Jþ�� � ¶MºX¶Mø�¶Mö+· õ » p ¶�·m°���¸1ö ( ° û*%_ô�¶ õ ù`¶h��÷
· ðf� ¶MºÕú·% ÿ ¶�·Xþ+¶Tö�<�ø ÿ ¶�ôOó � ócùj¶Mô�¸G· ð ó�ö õ�ð ö��&��·�ó ô�¸ ð�õ ¶a¸-öÓ¶�º$¶�ø³¶�ö&· ð ö��&� � ·�óg·Jþ+¶a�-÷�·Xþ
ù`ó�üj¶�ô�%^¸-ö ( ·<ó ø@<-º�· ð ù�ºÕúI·�ü(ó³¶MºX¶�ø³¶�ö&· õ�ð ö��&� � %môc¶ õ ù`¶h��· ð�� ¶�ºÕú_» p ¶�·ÙÁ ÿ ¶a¸ �-÷�¸ (.( ð · ð ó�ö
�7þB¸ ð öÉü ð ·Xþ�üj¶ ð ��þ&·¾¼J°��`K�°�û+½l�"ó�øOùW<G· ð ö
�ï¬�ØÚÖ^ï­¼X� � Ï�Ñ�½D» ` þ+¶Mö�¸-ög¶MºX¶�ø³¶�ö&· ð ö �)���ª��¸-ö
ÿ ¶�ôM¸ ð�õ ¶ ( ·<ó¤·Xþ+¶�¬�÷�·Jþ ù`ó�üj¶�ô ð ö õ ¶sÎ�<A¶Mö+· ð ¸-º(ü ð ·Jþ

Ç¥¼,Á�½(PR°��ª��( ¼,Á�½ � °�ûc���¦¼,Á�½
ócù`¶�ôM¸G· ð ó�ö õËð öµ�B��»

ômá«Çbá WOÿ�ö É¹øüÌÍÀÍ¿|Å�¾kÿ�% ÀV�&ÈÊ¿kÉ�Â�öI¿Aá ² Ö ÙÄë�ÙÄäNß ÙÄêýÙÄÔÝÕ]åÄØÚÛ«ßÚç¹ï�ò�åÄØ å]Ø�ÛÝÕ]Û«ê�ÙÄÔ�Ùæë¹ë¹Û¢�
ßqÛ«å]ê$Üéç�ÙæÛÝê¹Þ�ë¹ÖxÞÚÜxØÚÛÝ×�Ö^ë ×=ã³�9ØÚÙÄà¹ÖxØa¼�Ñ�
 ³ 
�½HßÚåðåÄà¹Ø�Öaó>ßÚÖ^ê¹ë¹Öxë ïðå>ë¹Ö^Ô{Ð`
�ç¹ÛÝÞwÙæÔÝÕ]å]Ø�Û«ßÚç¹ï Û«Ü
ÙÄä¹äQØÚå=ÙÄÜéçr�CÙÄÔ«ÞÚå èIê¹å��wê(ÙÄÞwßqç¹ÖX�¤�YÙæØ�ã&ïðÖxßqçQåNëmV�Þ�Ö^Ö£ÖÄÐ}Õ¹Ð¾ÆzêIàQßÚç´¼�Ñ	
�
]á�½�V¹äiÐB� � ��VÍÙæê¹ë
Ezå]ØÚë¹åÄê�¼�Ñ�
�
]á�½cV�,NÖ^ÜaßqÛÝåÄêðÏNÐ�Ï�� Õ]ÛÒî]Ö^Þ�ÙÄê*à¹ä¹ä�Ö^Øû×�å]à¹êQë*å]êÊßqç¹Öa¼�ÞÚÖD!>àQÖ^ê=ßqÛÝÙÄÔ�½�Ö�óNäPå]êQÖ^ê=ßqÛÕ�
ÙæßÚÛÝå]ê ä¹Ø�å]×¹ÔÝÖxï Ð��¥ê ßÚç¹ÖwÜ"ÙÄÞ�Ö`åæò+C�êQÛ«ßqÖËC�ÖxÔÝë¹Þ`�&� � VA�9ØqÙÄàQÖ^Ø"×}ÞHÛÝë¹Ö^Ù£Ô«Ö"ÙÄëQÞHßÚåzßqç¹Öwò�å]ÔÝÔ«å��wÛÝê¹Õ
Þ�ßqÙæßqÖxï Öxê=ß"ÐW ê;V�ê;n=n¯T�VYX obíXî¯Ò ¼X�9ØqÙæà¹Ö^Ø�Ñ�
 ³ 
�½aÐ p ¶�·��&��� ÿ ¶É·Jþ+¶ad�ö ð ·<¶ad+¶Mº ( ü ð ·Jþ¬� � ¶�ºX¶Mø�¶Mö&· õ %�Z1[ - �]\ 8Z1[ - � %[¸-ö ( °��­¸1ö ( °�û ÿ ¶É·Jþ+¶¤ôc¶ õ ù`¶h��· ð�� ¶�ö�<�ø ÿ ¶�ô õ ó � ócù`¶�ôM¸G· ð ó�ö õ ð ö´�&�©·�ó¶ � ¸-ºf<�¸G·�¶¥¸O�-÷�·Jþ¦ùjó-üj¶�ô %�¸1ö ( ·<óTøc<�º�· ð ù�º¨ú�·�ü(ó ¶�º$¶�ø³¶�ö&· õ %)ô�¶ õ ù`¶h��· ðf� ¶�º¨úA» ` þ+¶Mö�¸:ù`ó-ü(¶Mô
ó � ¸-ö«¶�ºX¶Mø�¶Mö&· ð öµ�&���L�c¸1ö ÿ ¶b�"ó�ø¹ùW<�·�¶ ( ü ð ·Xþ�¸�·(ø³ó õ ·

°�� �"^�Î³Ï Ñ � Î
ÔÝåÄÕ Ò� Î`_badcfehg ij:kml�n ipo�q asr o�q�t%tu�vxw�y{z}|<~�u����)~:�h� n���h�Y���?�������P���}�����P�'���������������������������S�P�����V �¡£¢9¤¦¥9§m¨�©«ª­¬S �® k�¯%° ¡ °²±   ° ¨�¡{ �³l  �´ ¯�µ"¶ ¡)¡%·� �¸ k ´�  km¹»º ´{§7¼� �´�½ ¯ § j-l�k ´ ° ¡{·�¾ °-¯ ¡{·} �¢?¿"³�§m´�À9´� �®�´�  ¯  �¨�¡�§7¡ °:k ¨ km¹ ¡{·} � �ÁÂ® k ³¨� �¨Y¡�ÃÅÄÇÆÉÈ�Ê µÌË ·� Í¢*³�§7´�ÀÎ´� �®�´�  ¯  �¨�¡�§7¡ °:k ¨ km¹ Ã °:¯ ©� �Ï�¨� �©�§ ¯ o Ã t nÑÐ o Ã�Ò*Ó�Ê�Ô�Õ�Õ�ÕVÔ�Ã�Ö t¯ ¼}¸�·p¡%·�§7¡/Ã ÐØ× Ö%ÙYÚ:Û�Ò Ã�ÚÜ¢ ÚAÝ ° ¡{·pÃ�ÚÞÄÇß?à}Ô�Õ�Õ�ÕáÔ{¢/â qmã ¹�k ´£àÅäæåèç]ép§m¨�©pÃ�Ò�Ó�Ê�¤ q µêë Ñ¸�§ j:j é Ð é n o Ã t Ð�ì j:k�l níÃ�î a q ¡%·� Ìï:ð�ñ�òmó�ô«õ�ö/ó�ô�ð÷¢�ø�ùmú�ûCú{ðýüSú{ð�þ*ð�ñ�óÿùmó�� õ?ñ km¹ Ã µ"Ë ·� ° ¨�¡%  l  �´ ¯ Ã�Ú»§m´% /§ j-¯%k ¸�§ j:j  �©h¡{·� ����²ò���ó�þ km¹ ¡%·� /¢�³ý§m´�À9´% �®�´%  ¯  �¨�¡{§7¡ °-k ¨ µ



¥mà �����
	���
������� ����
��

�����! #"%$'&%(*)+)+(-,#. w ¢0/ z7y21py�wýv�y�w{��w{�P| z}|<~�u��su�3Éz7� ~:�S|ýw54}w{y Ã�ÄdÆ)È�Ê ~:�76m�}~�896�w�:;1=<�w /|�w{y?>C~:�Pw@< �
A�¼�´�¡%·� �´�¾ k ´% �B Ý   ¯  �¡DC n o Ã t Ð × Ö%ÙYÚ-Û�Ò Ã�ÚEB�¡{·� ÌþGFIH­õ�ö����²ò���ó�þCõ�ö£ÃKJL��ó�ô ú{ð�þýü�ð�M�óÉó�õ	¢IB§m¨�©ON n o Ã t ÐQP ß?à�äæåèçæéSR�Ã�ÚDTÐ à ã ¹�k ´ o Ã t n Ð o Ã�Ò*Ó�Ê�Ô�Õ�Õ�ÕVÔ�Ã�Ö t ¡{·} 	¢Âø�ùmúfûVU�ù�H�H���ñ�òJ`ðG�²ò?ô�ó k7¹ Ã µ A k ´)¢ Ð ¥ Ý   ·�§ ±  WNYX o Ã t Ð CZX o Ã t ¹�k ´è§ j:j Ã Ä«ÆÉÈ�Ê µ
[	���+\H���^]²�/�<�H�Y�á� º ´{§m¼� �´ Ý k ´`_m �© k ¨ k ´ °:l�° ¨�§ j §m©�© ° ¡ °:k ¨	¸�·�§ ° ¨ ¯ Ý · ° ¸�·Í§m´� )¸ k ¨�¨} �¸�¡% �©¡ k ¡{·� Í¬ ° ¨�§m´�À ´% �®�´%  ¯  �¨Y¡{§7¡ °-k ¨ km¹ ¡{·� Í �ÁÂ® k ¨� �¨�¡ÌÃ µba   ¯ ¼ l�l   ¯ ¡% �©�¡ k«l ´ k ¼�® ª ¤ q© °-l�° ¡ ¯�km¹ ¡%·� �¥�³�§7´�À ´% �®�´%  ¯  �¨�¡{§7¡ °-k ¨ km¹ ¡{·� h fÁÂ® k ¨} �¨�¡ÍÃcB Ý · ° ¸�· °:¯ed ¼ ¯ ¡C§ ¸�·�§m¨ l  h¡ k¡{·} �¥?¿ ³�§7´�À ´% �®�´%  ¯  �¨�¡{§7¡ °-k ¨ km¹ Ã µ�Ë · °:¯ ´% �©�¼�¸�  ¯ ¡{·} 9¨Y¼�¾	¬S �´ km¹ ¨ k ¨�³�¥�³ ¯ ¡{ �® ¯	° ¨ë¡{·} ¾Í§ ° ¨ ¯ ¡�§ l  C¬�¼}¡Ñ¨� � �© ¯ ®�´% �¸ k ¾C®�¼}¡{§7¡ °-k ¨ µÌË ·� Í®�§m´{§7¾Í �¡{ �´�ª�¾9§�ÀÎ¬S Ì¼ ¯  �©ë¡ k ¡{¼}¨� ¡{·} p¡%´{§m©}  k�f ¬S �¡ Ý  � �¨�¬ k ¡{· ¯ ¡{§ l   ¯�µ ê   l�°-±  p§s¾ k © ° Ï� �© ±  �´ ¯%°-k ¨ ¹�k ´Å§ j:jE¯ ¸�§ j §m´ ¯¢p¤ ¥ Ý · ° ¸�· ¹�k�j:j-k Ý ¯Ñº ´%§m¼� �´�½ ¯ ¾Í§ ° ¨ ° ©� �§ ¯�µ�Ë ·}  ¹�k�j:j-k Ý ° ¨ l § j-l�k ´ ° ¡{·}¾ ¸ k ¾Í®�¼Â¡{  ¯ §¢*³�§m©�© ° ¡ °-k ¨h¸�·�§ ° ¨ µ
g n^hjik"%lnm%op�q&%(*)�rs( º ´%§m¼� �´÷¢*³�§7©�© ° ¡ °:k ¨9¸�·�§ ° ¨ µ
tý¨�®�¼Â¡�R ¶ ¨Å �ÁÂ® k ¨� �¨�¡EÃ Ä«ÆÉÈ�Ê0B�§ ¯ ¸�§ j §m´)¢�Ä«ÆÉÈ�XuBí§m¨�© §Ì®�§m´{§m¾C �¡% �´)ª Ä«ÆÉÈ�Ê µ
v ¼}¡{®}¼}¡�R ¶ ¢�³ý§m©�© ° ¡ °-k ¨h¸�·�§ ° ¨xwÎ¸ k ¾C®�¼}¡ ° ¨ l Ã µ
q µzy  �¡Eé Ð é n|{ o Ã t §m¨�© j  �¡÷Ã�Ú2B�àÌä åÞç épB�¬S �¡{·� /© °-l�° ¡ ¯Ékm¹ o Ã t n|{ Ð o Ã�Ò�Ó�Ê�Ô�Õ�Õ�ÕáÔ�Ã�Ö t µ¥ µzy  �¡S} Ð ß?Ã�Ò�Ó�Ê�Ô�Õ�Õ�ÕáÔ�Ã�Ö ã §m¨�©Å©� �¡% �´�¾ ° ¨� Ñ§Ì¢*³�§7©�© ° ¡ °:k ¨9¸�·�§ ° ¨xw�~ Ý ° ¡%·K}=��� o w�~ t µ� µzy  �¡Sw Ð w ~ §m¨�© Ã ~ Ò�Ó�Ê Ð Ã�Ò*Ó�Ê µ
� µ����u� å ¹ ´ k ¾ éÍâs¥	© k Ý ¨ ¡ k à7� �V���I�
�Âµ ���^� q ä��9ä ª�� � §m©�©�¨ k ©� ÑÃ ~Ú��PÊ ¢@�£§m¨�©�´%¼ j   o Ã ~Ú;�PÊ ¢�� Ó�Ê Ô�â÷¢ t ¡ k w µ�}µ y  �¡èÃ�~Ú Ð Ã�~Ú��PÊ ¢�¿ a Ã�Ú µS��� Ã�Ú�TÐ à����Y�0� §m©�©�¨ k ©� �Ã�~Ú §m¨�©�´%¼ j   o Ã�~Ú��PÊ ¢�¿EÔ�Ã�Ú t ¡ k w µ� µ�� �@��� � �Ww µêë  °-j:j ¼ ¯ ¡%´{§7¡%  ¡{· °:¯ § j:lmk ´ ° ¡{·�¾ ¬�ÀÅ§m¨� �Á}§m¾C® j   µ
 D¡# #��¢
n^�£&%(�)u&%(/�V �¡3Ã Ð �^� ¬S h§7¨� �ÁÂ® k ¨� �¨�¡ µ êë 9¸�· k�k�¯  9¢ Ð ¥ §7¨�© ª Ð q ° ¨¶Ej-l�k ´ ° ¡{·}¾ � µ q ¥Ì§m¨�© l  �¨� �´{§7¡%  ¡%·�  ¸ k ´%´�  ¯ ® k ¨}© ° ¨ l ¥�³ý§m©�© ° ¡ °:k ¨�¸�·�§ ° ¨ km¹ Ý   °-l ·�¡ o�q Ôf¥ t¹�k ´ o �^� t X Ð o�q à q�q�q�q*t µ7yÂ° ¨�¸� �} Ð ß q7ã ¨ k ®�´� �¸ k ¾Í®}¼}¡�§7¡ °:k ¨ °-¯ ¨� �¸�  ¯%¯ §m´�À ° ¨ ¯ ¡{ �®�¥I¤Ý   ¯  �¡Sw ~ ¡%·� / �¾C®}¡ýÀÅ§m©}© ° ¡ °:k ¨�¸�·�§ ° ¨ Ý ° ¡%·¥� o w ~ t Ð ß qmã §7¨�©K¦ o w ~ t Ð¨§ µ

©Vª«­¬ ©�ª«�¬ ©�ª«�¬q ¥ � ©�ª«�¬ ©Vª«V¬� q à ©�ª«�¬ ©�ª«�¬q�q ¥�¥ ©Vª«V¬ ©�ª«�¬¥ � � � ©�ª«V¬�^�®q ®q ®¥ ®q ®¥ ®q ®¥ ®q ®¥ ¯
¥

¯ ¯ ¯
¥ ¥ ¥

®�´� �¸ µ ª Ð q R±° Ð c@²Åg � adcfehg � Ð q � ³



´ ��µ��·¶�µ2�
¸^�5µ�¸u��
�¶º¹ � �º»I���
�����;
��9
5¼c» �Y½ 
 ½ µ�����µ�� �Y½ ¥ q
¾¿�����D À&%(*)cÁp(�,#. wEz�:Â4}u�y�~ÿ| . >ÄÃ"u*y?ÅY�÷z7�)�ÿvxw�Æ{~ÈÇPw@< �LÉ |±Æ�u�>�vj6}|�w��÷z ¢�/ z^<Ê<Y~ |<~�u*�KÆ . z7~-�w 3 u�y Ã Ã ~ÿ| .

Ë o w t Ð ª g o é n { o Ã t â q*t a Ë o w�~ t >9z7��1 ¢�/ ��|ýw�v���Ì�z7�Í<Î o w t Ð N n { o Ã t â q a Î o w�~ t �Pu�� /<¢0/ ��|ýw�v��
Ã . w{y�w w�~ ~-�÷z ¢0/ zu<Ê<Y~ÿ|�~�u��KÆ . z7~:�ë| . z}|�Æ�uY> vj6�|ýw�� z0:Â:Z<Y~Â4�~ÿ|<�÷uY3 o Ã t n { �Ï�"ÍikikÐÍ( êë  ¯ · k Ý ¸ k ´�´% �¸�¡{¨�  ¯%¯ ¬YÀh®�´ k*±�° ¨ l ¡{·}  ¹�kmj:j:k Ý ° ¨ l	° ¨ ± §m´ ° §m¨�¡�RÃ ~Ú Ð ÑÚ:Ù � Û�Ò Ã � o ¢ ¿ t � ÓYÚ ÄÒ� o w t § ¹ ¡% �´ j §m®�å km¹»¯ ¡% �® ¯ � �I�Âµº   ¹�k ´% 3¡{·}  j-kÂk ®ÓB Ý  C·�§ ±  ÍÃ ~ Ò�Ó�Ê Ð Ã�Ò�Ó�Ê�ÄÔ� o w t ¯%° ¨}¸� �w Ð w ~ §7¨�© Ã�Ò�Ó�Ê ÄÕ� o w ~ t ° ¨¯ ¡% �® � µÉË ·Y¼ ¯ B Ý   ¸�§m¨ ¯ ¼�®�® k�¯  �¡{·�§?¡÷¡%·�  ° ¨ ± §7´ ° §7¨Y¡è· k�j © ¯ ¬S  ¹�k ´�  j §m® àÍäbåÉçbé9â q µË ·�  ° ¨�©�¼}¸�¡ °-k ¨C·YÀ�® k ¡{·}  ¯%°-¯Él�°²±   ¯ Ã�~Ú��PÊ Ð × Ú��PÊýÙ � Û�Ò Ã � o ¢�¿ t � Ó+ÖLÚ��PÊ*× Äb� o w t µ Ë ·� E¨ k ©�  ¯Ã�~Ú��PÊ g ¢�Ô�Õ�Õ�ÕáÔ�Ã�~Ú��PÊ g ¢�¿ §7´% Å§m©�©} �© ¯ ¼�¸�¸�  ¯�¯%°²±   j À ¡ k � o w t ° ¨ ¯ ¡{ �® �Âµ t ¹ Ã�Ú Ð à ¡{·} �¨Ã�~Ú Ð Ã�~Ú��PÊ ¢�¿ °:¯ § j ´% �§7©}À ° ¨K� o w t §m¨�©Å¡{·�  ° ¨ ± §m´ ° §m¨�¡)· kmj © ¯�µ¿Ø j:¯  �BíÃ�~Ú °:¯ §Ì¨�  Ý   j  �¾Í �¨�¡km¹ � o w t ° ¨ ¯ ¡{ �® � B"§m¨�© Ý  �·�§ ±  ÅÃ ~Ú Ð Ã ~Ú��PÊ ¢ ¿ a Ã�Ú Ð�× Ú��PÊýÙ � Û�Ò Ã � o ¢ ¿ t � Ó+ÖLÚ��PÊ*×Ù�PÊ aÃ�Ú o ¢?¿ t Ú-ÓYÚ Ð × Ú:Ù � Û�Ò Ã � o ¢�¿ t � ÓYÚ µx¶ ¹ ¡% �´`¡%·�  j-kÂk ® °:¯ ¸ k ¾C® j  �¡{ �©ÓB�¡%·� �§ j-l�k ´ ° ¡{·}¾ ´% �¡{¼�´�¨ ¯
w µ Ë · °:¯ ¢*³�§m©}© ° ¡ °:k ¨h¸�·�§ ° ¨�¸ k ¾C®�¼}¡%  ¯ Ã�~ Ö Ð × Ö%Ù � Û�Ò Ã � o ¢�¿ t � Ó�Ö Ð Ã § ¯ ¸ j § ° ¾C �© µË ·� /¨Y¼�¾	¬S �´ km¹�¯ ¡% �® ¯ ¸�§m¨Å¬P  ¯  � �¨ § ¯`¹�kmj:j:k Ý ¯�µ tý¨Å �§m¸�· j §m® km¹ ¡%·�  j:k�k ®ÓB�ª�¾9§m¨�À¢*³ ¯ ¡% �® ¯ §m´� Å§m©�©� �©s¡ k w µ tý¨ ¯ ¡{ �® � § ¹ ¼�´�¡{·� �´3¨ k ¨Â³ÿ¢�³ ¯ ¡{ �® °:¯ §m©�©} �© °-¹ §m¨�© k ¨ j À °²¹Ã�ÚÚTÐ à µCË ·Y¼ ¯ B Ý  C·�§ ±  9§Å¡ k ¡�§ jxkm¹ × Ö%ÙYÚ-Ù�Ò*Ó�X ª Ð ª g o é n { o Ã t â q�t ¾9§m¨�ÀÎ¢*³ ¯ ¡{ �® ¯§m¨�© P ß?àhäbåÉä]é9âd¥kRSÃ�ÚzTÐ à ã Ð N n { o Ã t â q ¨ k ¨Â³ý¢*³ ¯ ¡{ �® ¯E¯�° ¨�¸� 	Ã�Ò�Ó�ÊÚTÐ à µ÷¶ ©�© ° ¨ l¡{·}  ¯ ¡{ �® ¯ k7¹ w�~S®�´ k*±   ¯ ¡{·� /¸ j § ° ¾ µ ÛË ·�  ¯ ®S �¸ ° § j ¸�§ ¯  Cª Ð q §7¨�©Î¢ Ð ¥�¸�· k�¯  �¨ ° ¨ Ø Á�§7¾Í® j   � µ q � °:¯ Ý   j:j ³|_Y¨ k Ý ¨ë§ ¯¡{·} £Ü���ñSùmúfû ùu�u����ó�� õ?ñÝM�ô}ù���ñ k ´�¡{·� ÞÜ���ñSùmúfûßH9ð�ó�ô�õ��sB ¯  � Kà�¨�¼Â¡{· o�q á � ¥ t ÊýÊ µ ¶ ®�® j-°  �©¡ k  �ÁÂ® k ¨� �¨�¡ ° §7¡ °:k ¨ÓB ° ¡ °:¯ § j-¯%k ¸�§ j:j  �©sú{ðýü�ð%ùmó�ð?��þ�â�F}ùmú���ñ�ò µ�¶ ¯�°-j:j ¼ ¯ ¡{´%§7¡{ �© §m¬ k*±  �Bx¡{·} ®�´� �¸ k ¾Í®�¼Â¡�§7¡ °:k ¨ °-¯ ¨ k ¡/¨� �¸�  ¯�¯ §m´�À ¯%° ¨}¸� C§ j:j © °:lm° ¡ ¯ §m´%  ° ¨ ß?àÂÔ qmã BV§m¨}© q °:¯�lm°-±  �¨p¬YÀ° ¨ ° ¡ ° § j:°Âã §7¡ °:k ¨ µ»Ë ·Y¼ ¯ BP¨ kÌ¹ ¼�´�¡{·� �´÷  j  �¾Í �¨Y¡ ¯ ·�§ ±   ¡ k ¬S  ¯ ¡ k ´% �© µ`Ë ·� Ñ¬ ° ¨�§m´�ÀÅ§7©�© ° ¡ °:k ¨¸�·�§ ° ¨ °:¯ § ¯ ¡{§m´�§m©�© ° ¡ °-k ¨ ¸�·�§ ° ¨ µ·y�° ¨�¸�  ° ¡ °:¯ ¯%k ¾C �· k Ý ¡{·� xÜ�ù?þG�EM	§7©�© ° ¡ °:k ¨�¸�·�§ ° ¨ÓB Ý  ¯ ¡{§7¡{  ° ¡ ¯ ®�´ k ®P �´�¡ °   ¯�µ
ä iZ"si;n=nu #"^åæ&%(�)�çs(bp w�| Ã Ä ÆÉÈ�Êbè wÌz?� w`é�vxu��Pw{�S| � ,#. w ¬ ° ¨�§7´�À §m©�© ° ¡ °-k ¨p¸�·�§ ° ¨Ow
4�~Eê�w��Ñ| . w�6�v�vxw�y è u^6m�Í<

ë X o Ã t ä ë�ì X o Ã t Ð é+X o Ã t â q a N�X o Ã t â q ä ¥ ì j:k�l X Ã�î�Õ
í �����P���<�H� ���H�9�Y\��»���H� ��������� ���*�Y�Y�îtý¨ ¶ j:l�k ´ ° ¡%·�¾ � µ q ¥IB Ý  E¸�§m¨Í¡%¼�¨� è¡{·� è¡{´%§m©� f³k�f ¬P �¡ Ý  � �¨C®�´% �¸ k ¾C®�¼}¡{§7¡ °-k ¨ o ¯ ¡{ �®9¥ t §m¨�©	¡%·� )¾9§ ° ¨ ¯ ¡�§ l   o ¯ ¡% �® ¯ � �I� t Ý ° ¡{·	¡{·} É·�  j ®km¹ ¡{·� /®�§7´{§m¾C �¡% �´)ª µ ê   l�°²±  /§m¨� �Á}§m¾C® j  �¬P  ¹�k ´%  Ý  Ñ© °:¯ ¸�¼ ¯%¯ ¡{·} Ñ©} �¡�§ °:j:¯�µ
ï*ï�ð|ñZòYósôõó�öE÷Yø�ùDú�û`û
ûIüYý%÷Yþ ÿ|÷�øGòYósôõþ � ÷�ö+ÿ�������ö*÷Yó��sþ ò	��
���
�ó�ö*÷�ø�ù!ú�û
û`û�ü�� �����jò���öE÷�������� ��!"�$#%�$&���'(�



¥�¥ �����
	���
������� ����
��

 D¡# #��¢
n^�£&%(�)u&*)Ói,+pmÓl-+/.p�10±(/�V �¡£Ã Ð �^� ¬P  §m¨  �ÁÂ® k ¨� �¨�¡ µ êë Ñ¸�· kÂkm¯  �¢ Ð ¥Í§7¨�©ª Ð ¥ ° ¨ ¶Ej-l�k ´ ° ¡{·}¾ � µ q ¥IB}´�  ¯ ®S �¸�¡ °²±   j À µ"Ë · °-¯)l  �¨� �´{§7¡%  ¯ § ¯ · k ´�¡% �´÷¥�³ý§m©�© ° ¡ °:k ¨9¸�·�§ ° ¨km¹ Ý   °:l ·�¡ o�q Ôf¥ t ¹�k ´ o �^� t X32 Ð o ¥ ��� t ¡{·�§m¨3¡{·�  k ¨}  Ý ° ¡{·Ìª Ð q l�°-±  �¨C§m¬ k�±   µ tý¨ ¯ ¡% �®9¥¡{·}  ¯  �¡±} Ð ß q Ôf¥ÂÔ � ã ·�§ ¯ ¡ k ¬S è®�´% �¸ k ¾C®�¼}¡% �© µ êë  ° ¨ ¯  �´�¡Þ¡%·� ÷§m©�© ° ¡ °-k ¨3¸�·�§ ° ¨7w ~ Ý ° ¡%·¦ o w ~ t Ð o%o�q Ô q�t Ô o ¥ÂÔ q�t%t ° ¨�¡{· °-¯  �Á}§m¾C® j   µ
©Vª«­¬ ©�ª«�¬q ¥ ©�ª«�¬� ©�ª«�¬ ©Vª«V¬� 4 ©�ª«�¬q�q ©�ª«�¬ ©�ª«�¬¥�¥ �c� ©�ª«�¬�^�®q ®¥ ®q ®¥ ®q ®q ®¥¯

¥
¯ ¯

¥ ¥
5q®�´% �¸ k ¾C®�¼}¡{§7¡ °-k ¨ ª Ð ¥IR±° Ð c@²Åg � adcfehg � Ð q�qË ·Y¼ ¯ Bá¡%·�  j  �¨ l ¡%· °:¯ ¥Í¼�¨ ° ¡ ¯ B ° µ   µ ¡{·� 3¸ k�¯ ¡ ¹�k ´ k ¨� �¨ k ¨Â³ÿ© k ¼�¬ j-° ¨ lÍk ´ ¡ Ý k © k ¼�¬ j:° ¨ l�¯ B¯ · k ´�¡% �´Ì¡{·�§m¨ ¹�k ´3¡{·� �¬ ° ¨�§m´�À §m©�© ° ¡ °:k ¨s¸�·�§ ° ¨ Ý ° ¡%· Ý   °:l ·Y¡ o�q Ôf¥ t Ý ·� �´%  ª Ð q °-¯Ï}ÁÂ �© µ ³6 k Ý¦Ý   ¹�k ¸�¼ ¯�k ¨«¡{·�  l  �¨� �´%§ j ¸�§ ¯   µ	Ë ·� 3¢*³�§m©�© ° ¡ °-k ¨ ¸�·�§ ° ¨ßw�~Ê ©� �Ï�¨� �© ¬�À � o w�~Ê t Ðß q Ôf¥�Ô�Õ�Õ�ÕPÔ{¢?¿hâ qmã §m¨�©7¦ o w�~Ê t Ð ß o 7 Ô q�t R q ä 7 çÇ¢�¿�â q7ã ¯ §7¡ °-¯ Ï�  ¯ ¡%·�  ¯ ®S �¸ ° Ï�¸�§7¡ °-k ¨km¹ ¡%·� `®}´% �¸ k ¾C®�¼}¡�§?¡ °:k ¨ µ êë `´�  ¹  �´»¡ k ¡{· °-¯ ¸�·�§ ° ¨�§ ¯ ï;��ñ�ð%ùmúÉùu�u����ó*� õ?ñ­M�ô}ù���ñ µ tÿ¡x¸ k ¨Y¡{§ ° ¨ ¯k ¨ j À	¨ k ¨Â³ý¢*³ ¯ ¡{ �® ¯ B ° µ   µ Î o w ~Ê t Ð ¢ ¿ âÅ¥/§m¨�© Ë o w ~Ê t Ð à µxº ¼}¡ Ý  è¸�§m¨ k7¹ ¡{ �¨C© kÑ¯%j-°:l ·�¡ j À¬S �¡%¡% �´÷¬�À ¯ ¼�¬ ¯ ¡ ° ¡{¼}¡ ° ¨ l ¡{·}  ¨ k ¨Â³ý¢*³ ¯ ¡{ �® ¯è¹�k ´÷¾�¼ j ¡ ° ® j   ¯Ékm¹ ¢3¬�ÀÅ¢�³ ¯ ¡{ �® ¯ BS§ ¯ ´� �¾Í§m´?_7 �©¬�À y ¡ ° ¨ ¯%k ¨ o�q ácá à t Ê�X §m¨�© ±�k ¨ ã ¼�´98/§7¡{·} �¨ o�q ácá ¥ t Ê;: µÌË · °-¯/° ©� �§ lm°-±   ¯ §Å¢*³�§7©�© ° ¡ °:k ¨¸�·�§ ° ¨Ôw�~X Ý ° ¡%·�� o w�~X t Ð � o w�~Ê t BÞ¬�¼}¡7¦ o w�~X t Ð ß o 7 â q Ô q�t RV¥Çä 7 ç ¢�¿'§m¨�© 7 T<à�¾ k ©Ì¢ ã = ß o > n Ô�â÷¢ t R q ç 7 ç ¢?¿ §m¨�© 7 < à�¾ k ©Ì¢ ã µ�Ë · °:¯H¯  �¸ k ¨�©	¢*³�§m©�© ° ¡ °-k ¨�¸�·�§ ° ¨·�§ ¯ Ë o w�~X t Ð ì n { Ó�Xn î Ð ¢?¿ Ó�Ê â q ¾Í§m¨�À3¢*³ ¯ ¡{ �® ¯ §m¨�© k ¨ j À Î o w�~X t Ð ¢?¿Åâ ¥"â Ë o w�~X t Ð¢ ¿ o�q â Ên t â q ¨ k ¨Â³ý¢*³ ¯ ¡{ �® ¯�µê   Ý §m¨�¡É¡ k ¸�· k�k�¯  £§ ¯ ¼ ° ¡�§7¬ j  ÷®�§m´%§m¾Í �¡{ �´`ª ¤ q ¡ k	k ¬Â¡�§ ° ¨Í¡{·}  j:k Ý   ¯ ¡ Ý   °:l ·�¡% �©j  �¨ l ¡%·b° o w t µ v ¬ ¯  �´ ±  /¡{·�§?¡ ¹�k ´è§ j:j Ã Ä«ÆÉÈ�Ê�B Ý   ·�§ ±  é n { o Ã t Ð ì j:kml n { Ã�î a q Ð@? j:k�l�n Ãj:k�l�n ¢ ¿BA a q Ð�ì qª j:k�l níÃ�î a qä qª j:kml�n Ã a q ç qªDC ì j:k�l�n Ã�î a q�E a q Ð qª é n o Ã t a q ÕA�¼�´�¡%·� �´�¾ k ´% �B Ý   ¼ ¯  É§m¨ k ¡%·� �´�·�  j ® ¹ ¼ jY¹ ¼�¨�¸�¡ °:k ¨ µGF  �Ï�¨� IH RKJ)È�ÖBLMJs¬YÀNH o�OPt ÐQPÝ ° ¡%· P ¡%·�  ¯�k�j ¼}¡ °:k ¨ km¹ ¡{·�    RY¼�§7¡ °:k ¨ P g  �ÁÂ® o P t Ð O µæË · °-¯9¹ ¼�¨�¸�¡ °-k ¨ °:¯ ¸�§ j-j  �©Sáù�H-Ü�ð�úfó�T þUH ö�F�ñsM�ó*� õ?ñ#B ¹�k�j:j-k Ý ° ¨ lWV`k ´ j   ¯%¯ w�|Þz0: � o�q ácác� t Ê�X µ"Ë ·�  ®}´ k ¬ j  �¾&¡ k Ï�¨�© §m¨ª ¡%·�§7¡ ¾ ° ¨ ° ¾ °Èã   ¯ ¡%·�  j  �¨ l ¡%· k7¹ §ZYèú�ù�F�ð�ú ¢�ø�ùu�u����ó�� õ?ñ£M�ô}ù���ñÎ¸�§m¨«¬S Ñ´% �©}¼�¸� �© ¡ k §m¨  RY¼�§?¡ °:k ¨ k7¹ ¡%· °:¯ ¡ýÀ�®P  µ

ï�[�\]� � ø^
*þ ö*÷Yô`_ba$c/dfehg-i3j�k"cml$nonpj�d(a$qritsbkLþ òvu�öEþ ò(w*øGòx�;�����^y^!3� #%�fz���{��ï�|�ð`úÍû
û`ûºü%ýÍó!ÿ�ø@ô}#(��ö*óU������~��Wú�û`û
ûºü%ý%þ ö*÷��W�������$���r���� yjôõø�ù}���púsû`û
ûºüsö*÷�óDø@òYó�w�ý%þ öE÷� � ykô¿ø�ùm��ÿt��ò���óºÿ�ø@ô}#(��ö*ó?ù���
Eó
óLø��9ÿ|÷(��
 � ó�� �����Gø@ò�����
/����öE÷Yó
òx������� ��!"��#��	'^�h�ï-� ð`úZû
û`ûSüjýÍó9#�
*ø^#0ø w�ó?ù�ö*ø�ÿ������#öE÷Yþ�w���l$cm�bi3s"g�� kU�M�beh��_3g¡ ¢a$�	�]�0ó?ÿt���(w�ó9£%��ô¤�0ó�
�ö�w�ó
özöE÷Yóv¥(
bw�ö#�
Eø���� ó
ô=ý%÷�þ ÿ|÷�
*ó�¦^��þ§
Eó`ùU�¨��ø�
Óþ ö�w©w�ø^�§�Yö*þ øGò����Gò�ù���ó`ÿ����(w*óGªr��� ót
©��ö�ö�
*þ�����öEó`ùzö*÷Yó«w*ót
Eþ ó�w�ý%þ ö*÷!ý%÷Yþ ÿ|÷÷Yó¬w*ø����Gó?ùeö*÷�ó«#�
*ø^��� ó
ô=öEø�£%��ô¤�0ó�
�ö�� �(�(­Íø�
�� ó�w®w/¯$°²±�³¡´%�����^��{ !"��#������h�



´ ��µ��·¶�µ2�
¸^�5µ�¸u��
�¶º¹ � �º»I���
�����;
��9
5¼c» �Y½ 
 ½ µ�����µ�� �Y½ ¥ �
µ op��ik"%��� &%(*)·¶%(bp w�| ¢ z7�Í< Ãxè wÉvxu���~ÿ|<~Eê�w ~:�S|ýw54}w{y%��Ã ~ | .�¢Ì¤ ¥ � ,#. w�� | . w�yfw w`éÂ~:��|��zx¸`y�zI6�w�y ¢0/ z^<Ê<�~ÿ|<~�u��bÆ . z?~:� w uY3±Ã"w{~Â4 . | o cG² Ô cfe t 3 u*y Ã uY3#:�w{�94í| . z}|j>�u���|° o w t ä cfehg j ¨)¢¥ éP gG¹ q a

¢ X â ¢c"a ¢£â q g q¥ P»º adcG²Åg é g¬¼ q a
¢ j ¨)¢c a ¢£â q ¹ q¥ P�º X _

Ã . w{y�w c Ð¾½;¿½�À ÌSz7�Í< é Ð é n o Ã t z7��< PbÐ H Á ÊXÃÂ Ò�Ö ½ � n Ó�Ê*×n j ¨)¢(Ä �
Ï�"ÍikikÐÍ( êë C§ ¯%¯ ¼�¾C  Ë o w�~ t Ð ¢�¿ Ó�Ê â q §7¨�© Î o w�~ t Ð ¢�¿ g o�q â Ên t â q ° ¨ ¶Ej-l�k ³´ ° ¡{·�¾ � µ q ¥ ¯ ¡{ �®Î¥ µ ê  /·�§ ±  �N n { o Ã t äbé n o Ã t Bí§m¨�© Ý   ¯ ¼�¬ ¯ ¡ ° ¡{¼}¡%  é n { o Ã t ¬�À Ê¿ é a qÝ ° ¡%·pé Ð é n o Ã t ¤ q µ Ë · °:¯ l�°-±   ¯ §m¨«¼�®�®S �´E¬ k ¼}¨�© k ¨ ¡%·�  j  �¨ l ¡%· km¹ ¡%·� �¢*³�§7©�© ° ¡ °:k ¨¸�·�§ ° ¨xw Ý ° ¡%· Ý   °-l ·�¡ o cG² Ô c�e t R° o w t ä cG²�gG¹ ª g o qª é a q â q�t a ¢ ¿ Ó�Ê â q ºaëcfehg ¹ qª é a q â q a ¢ ¿ â ¢ ¿ Ó�Ê â q ºÐ cG²�gG¹ é a ¢ ¿ g q¢ â q º asc�ehgG¹ qª é a ¢ ¿ g ¢£â q¢ â q ºo � µ q � t Ð cfehg ¹ ¢ ¿ g ¹ c¢ a ¢£â q¢ º a qª é adc éÍâ o c a q�t ºÝ ·� �´%  c Ð¾½ ¿½�À ¤ à µ A k ´ ¯%° ¾Í® j:° ¸ ° ¡ýÀ�B Ý   ¯  �¡ÆÅ Ð ½ � n Ó�Ên Ç à µ ê  /©� �Ï�¨� /¡{·�  ¹ ¼�¨}¸�¡ °-k ¨

°-R²J)È�ÊÆLDJ]¬�À¥° o ª t Ð Å g ¢ ¿ a qª é adc éÍâ o c a q�t ÕË · °-¯÷°-¯ §3¸ k ¨�¡ ° ¨Y¼ k ¼ ¯ §m¨�©�© °Ùf  �´% �¨�¡ ° §m¬ j   ¹ ¼�¨�¸�¡ °-k ¨ Ý ° ¡{·
° ~ o ª t Ð Å g j ¨`¢ g ¢ ¿ â qª X éHÕË�k Ï�¨�©h¡%·� E fÁÂ¡%´% �¾9§9B Ý  E·�§ ±  E¡ k	¯%k�j²±  �Å j ¨É¢ g ¢?¿ â Ê¿ 2 é Ð à µ êë £¸�§7¨�§ j ¡% �´�¨�§7¡ °²±   j À¯%kmj-±  �Å j ¨É¢ g ª X g  fÁ}® o ª j ¨)¢ t âÎé Ð à µ v ¬ ¯  �´ ±  £¡%·�§7¡Éª ¤ q §m¨}©h¢3¤ ¥IB Ý · ° ¸�· l�°²±   ¯j ¨É¢ g ª X  �ÁÂ® o ª j ¨É¢ t Ð

éÅÈ É j ¨É¢ g ª X  �ÁÂ® o ª j ¨É¢ t ÐËÊ éÅÈ ¹ q¥ j ¨)¢ g ª º g  fÁÂ® ¹ q¥ j ¨)¢ g ª º Ð q¥ Ê é g j ¨)¢Å Õêë  ¯  �¡UÌ Ð ÊX j ¨)¢ g ª µ"Ë ·� /  RY¼�§7¡ °:k ¨Ì g  �ÁÂ® o Ì t Ð q¥ Ê é g j ¨)¢Å



¥ � �����
	���
������� ����
��

·�§ ¯ ¡{·�  ¯�k�j ¼Â¡ °:k ¨ÍÌ Ð H ¹ ÊX Â Ò�Î ÏÑÐ nÒ º ¤ à µ£Ë ·� �´�  ¹�k ´� �B�¡%·�  k ¨ j À�® km¯%¯%° ¬ j    �Á�¡{´� �¾Í§°:¯
ª Ð ¥j ¨)¢ g H ¼ q¥ Ê é g j ¨)¢Å _ Õ

v ¬ ¯  �´ ±  �¡{·�§?¡�° o ª t ~�~ Ð Å j ¨ X ¢ g ¢?¿ a Ê¿,Ó é Ç à ¹�k ´E§ j:j ª­¤ q BS§m¨�© Ý   ·�§ ±   ° ¨�©� � �©§Ì¾ ° ¨ ° ¾	¼}¾ µ êë  ¯ ¼�¬ ¯ ¡ ° ¡{¼}¡%  ª ¬YÀÕÔÜª×Ö3§m¨�© ¯  �¡ PbÐ H ¹ ÊX Â Ò�Î ÏÑÐ nÒ º µ tý¨ ¯  �´�¡ ° ¨ l ¡{·} ¯%kmj ¼}¡ °:k ¨ ° ¨ o � µ q � t l�°²±   ¯° o w t ä c�e�g Á ÏÑÐ nXbØ g é a n Ó�Ên g ¢ 2�ÙÚ Û Ü �PÊ â q ÄaëcG²�g Á Ên g ¢ 2�ÙÚ Û Ü �PÊ a éÍâ q Ä3Õo � µ q 4 têë ÷·�§ ±  è¢ XbØKÝ�ÏÑÐ n Ð  fÁ}® o ¥ P t B�§m¨�©C¬�À3©� �Ï�¨ ° ¡ °:k ¨�H o-OPt g  �ÁÂ® o H o-OPt%t Ð O B Ý · ° ¸�· l�°²±   ¯ fÁ}® o ¥ P t Ð  �ÁÂ® o P t X Ð q� P X ¢�é j ¨É¢c a ¢£â q
Õ

tý¨ ¯  �´�¡ ° ¨ l ¡{· °:¯)° ¨ o � µ q 4 t §m¨�© ¯%k ´�¡ ° ¨ l ¡{·� �¡% �´%¾ ¯ ®�´ k�±   ¯ ¡{·� /¸ j § ° ¾ µ Û
tý¨ ¡{·}  j:° ¡{ �´{§7¡%¼�´%  k ¨� CÏ�¨�© ¯ §m¨ k ¡%·� �´ ¸�· k�° ¸�  ¹�k ´Ñª Ý · ° ¸�· § ±mk�° © ¯ �H§m¾	¬S �´�¡�½ ¯ H¹ ¼�¨�¸�¡ °-k ¨ µ A k ´ k ´ °-l�° ¨�§ j §m©�© ° ¡ °-k ¨ ¸�·�§ ° ¨ ¯ Ý ° ¡{·s¢ Ð ¥p§m¨�© c@² Ð c�e Ð q Bm8 k ´%© k ¨

o�q ácá 4 t ¯ ¼ l�l   ¯ ¡ ¯ ª Ð j-k�l X j-k�l X ÃAâ ¥ j:k�l X j:k�l X j:k�l X Ã µ ¶'¯%j-°:l ·�¡ j À	© °Âf  �´% �¨�¡`¸�· km° ¸�  ¹�k ´"ª·�§ ¯ ¬P � �¨ l�°-±  �¨ ¹�k ´÷¡{·�  k ´ °:lm° ¨�§ j ¸�§ ¯  3¬�À º ´{§m¼} �´ o�q ác�cá t µ êë 	®�´ k*±   V`k ´ k�j-j §m´�À � µ q à§m®�® j À ° ¨ l ¡%·� �Ï�´ ¯ ¡÷¸�· k�° ¸�  µ
Ï�"ÍikikÐ o km¹«V`k ´ k�j-j §m´�À � µ q à t µ tý¨ ¡{·} ÑÏ�¨ ° ¡{ �Ï�  j © � nbÞ B Ý  �·�§ ±   ÎUß Ð ÎUß;à Ý ° ¡{· Ã ~ ÐÃH´% �¾ o ¢�áAâ q�t ©�¼} É¡ k A� �´�¾9§7¡�½ ¯ � ° ¡%¡ j   Ë ·}  k ´� �¾ ¥ µ � µ»Ë ·�¼ ¯ B Ý  è§ ¯�¯ ¼�¾C É¡{·} ÷ fÁÂ® k ¨} �¨�¡Ã ¡ k ¬S  j   ¯�¯ ¡%·�§m¨9¢�áIB °<µ   µ é n o Ã t ä i µ êë ÷¸�· kÂkm¯  ÷ª Ð�ì j-k�l n i â ¥ j-k�l n j:k�l n i î a q ¤ q§m¨�© ¯  �¡ c Ð ½;¿½ À µ êë  ° ¨ ¯  �´�¡Þ¡%· °:¯ ¸�· km° ¸�  km¹ ª»â Ý · ° ¸�· °-¯ ¨ k ¨Â³ ã  �´ k ¯�° ¨�¸�  áÏÑÐ 2 á ¤ ÊÏÑÐ 2 n â° ¨ o � µ q � t R
° o w t ä cG²�g ¹ i â q a ¢1ã ÏÑä"å Ü á Ó�X�ÏÑä"å Ü ÏÑä"å Ü á�æ �PÊ g q¢ ºa c�eÍg ¹ ¢1ã ÏÑä"å Ü á Ó�X�ÏÑä"å Ü ÏÑä"å Ü á�æ �PÊ g ¢£â q¢ a iì j:kml�n i â ¥ j:k�l�n�j:k�lmn i î a q

â q º



´ ��µ��·¶�µ2�
¸^�5µ�¸u��
�¶º¹ � �º»I���
�����;
��9
5¼c» �Y½ 
 ½ µ�����µ�� �Y½ ¥ �
ä c�ehg ¼ o ¢£â q*t g ij:k�l Xn i a ij:k�l�n i âs¥ j-k�lmn�j:k�l�n i _badcG²�g ¼ i â q a ij:k�l Xn i _Ð c�ehg ij-k�l�n i g,¹

¢£â qj:k�l�n i a
j:k�lmn ij:k�lmn i â ¥ j:k�l�n�j:k�lmn i º adcG²Åg¬¼ i â q a ij-k�l Xn i _Ð c�ehg ij-k�l n i g,¹ q a

¥ j:k�l n j:kml n ij:k�l n i â ¥ j:k�l n j:k�l n i a
¢£â qj:kml n i ºaëcG²Åg ¼ i â q a ij:kml Xn i _º ¼}¡ Ý  E·�§ ±   j-° ¾ á�çÆè X(ÏÑä"å Ü ÏÑä"å Ü áÏÑä"å Ü á Ó�X�ÏÑä"å Ü ÏÑä"å Ü á Ð à §m¨�©�§ j:¯%k j:° ¾ áhç�è n Ó�ÊÏÑä"å Ü á Ð à�§m¨�©Í¡{·�  ¸ j § ° ¾¹�k�j-j:k Ý ¯�µ Ûêë  Ï�¨�§ j:j À	´% �¾Í§m´`_	¡{·�§7¡`§m¨9§m¨�§ j-k�l�k ¼ ¯ ¸�· k�° ¸� ÷ª Ð�ì é�X o Ã t âÎ¥ j-k�l X é�X o Ã t î a q ´�  ¯ ¼ j ¡ ¯° ¨�¡%·�  ¹�k�j:j-k Ý ° ¨ l ¼}®�®P �´3¬ k ¼�¨�© k ¨ ¡{·�  j  �¨ l ¡%· km¹ ¡%·�  ¯ · k ´�¡{  ¯ ¡ o k ´ °:lm° ¨�§ j t §7©�© ° ¡ °:k ¨¸�·�§ ° ¨ ¹�k ´èÃ Ä«ÆÉÈ%:^R

ë X o Ã t ä é�X o Ã t a
é+X o Ã tj-k�l X é�X o Ã t o�q asr o�q�t%t

Õo � µ q á tØ ´%©]ékm¯ o�q á � à t ®�´ k*±  �©3¡{·�§7¡»¡{· °-¯ ¼�®}®P �´A¬ k ¼�¨�© °-¯ ¡{·} `¬S  ¯ ¡x® k�¯�¯%° ¬ j   µ tý¨ ¹ §m¸�¡�B�·} `®�´ k�±  �©¡{·}  ¹�kmj:j:k Ý ° ¨ l ´%  ¯ ¼ j ¡ µês �)Ím &%(ÈrÃë o Ø ´%©]ék�¯ q á � à t µmì u�yÉz0:È>�u���|»z�:È: Ã Ä«ÆÉÈ�Ê»í ~ � w � 3 u*yÉz0:Â: Ã w`émv w@Æ�| z �fw�896�w{�ÍÆ�wuY3L<�w��}�%~ÿ|Ù1 à�î
ë X o Ã t Ð j:k�l X Ã a j:kml X Ãj-k�l X j ¨èÃ o�q adr o�q�t�t Õà�¨Y¼}¡{· o�q ácá 4 t B�® µ �^� à9B�¸ k ¨ d  �¸�¡{¼�´� �©Ì¡{·�§7¡ ë X o Ã t ¤ é�X o Ã t a j:kml X CkX o Ã t °:¯ § j-k Ý  �´ ¬ k ¼}¨�©¡{·�§7¡	· kmj © ¯/¹�k ´	§ j:j ÃÎÄ'Æ)È�Ê µ Ë ·� h¬S  ¯ ¡	®�´ k�±  �¨ j-k Ý  �´ ¬ k ¼�¨�© °-¯ ©�¼� C¡ k y ¸�·]ék ¨�·�§ l  

o�q á � � t BE§m¨}© ¡%· °:¯   ¯ ¡ ° ¾9§?¡{  °:¯h±  �´�À'¸ j:km¯  Î¡ k ¡{·}  ¸ k ¨ d  �¸�¡{¼}´% �¤ ·�  ¯ · k Ý  �© ë X o Ã t ¤j:kml X Ã a j:k�l X CZX o Ã t â ¥ÂÕ q � µ[	���+\H���ðï �S�����*��� �������������S�Ëñ7�H�����»�7� tý¨ ¡{·�  j § ¯ ¡3®�§7´{§ l ´%§m®�· km¹�y  �¸�¡ °-k ¨ � µ ¥ Ý  ¹�k ¸�¼ ¯�k ¨«¡%·�  ¯ ®S �¸ ° § j ¸�§ ¯  3¢ Ð ¥h§m¨�© ¯ ¡{§m´/§m©�© ° ¡ °-k ¨ ¸�·�§ ° ¨ ¯�µ v ¬ ±�°:k ¼ ¯%j À�B�¡{·} KÜ���ñSùmú�ûùu�u����ó�� õ?ñ M�ô}ù���ñ °-¯ § ¯ ¡�§7´Å§m©�© ° ¡ °:k ¨ ¸�·�§ ° ¨sB Ý · °-j  òYèú�ù�F�ð�úpùu�u����ó�� õ?ñ M�ô}ù���ñ}þp© k ¨ k ¡§ j Ý §�À ¯ ·�§ ±  �¡{· °-¯ ®}´ k ®S �´�¡ýÀcBá§ ¯ ¯ · k Ý ¨ ° ¨ Ø Á}§m¾C® j   � µ ¥ q µèº ¼Â¡ º ´%§m¼� �´�½ ¯ ° ©� �§Í¸�§m¨«¬S ¾ k © ° Ï� �© ¡ k«l  �¨� �´{§7¡%  ¯ ¡�§7´	§m©�© ° ¡ °-k ¨ ¸�·�§ ° ¨ ¯�° ¨ ¡%·� h¸�§ ¯  h¢ Ð ¥ µ tý¨ ¹ §m¸�¡�B k ¨ j À k ¨} © k ¼}¬ j:° ¨ l ·�§ ¯ ¡ k ¬S  ¯ ¼�¬ ¯ ¡ ° ¡{¼}¡% �© ¬�ÀÅ§3¨ k ¨Â³ý© k ¼�¬ j:° ¨ l�µ
 D¡# #��¢
n^�£&%(Èrs)+(/�V �¡ ª Ð ¥Ì§m¨�© Ã Ð �^� Ý ° ¡{· o Ã t X32 Ð o ¥ �c� t § ¯ ¬S  ¹�k ´�  µ"Ë ·�  l ´{§7®�·km¹ ¡%· °:¯÷º ´%§m¼� �´ o k ´ °:lm° ¨�§ j t §m©}© ° ¡ °:k ¨Å¸�·�§ ° ¨ ¹�k ´ �^� °:¯ ©�´{§ Ý ¨«¬S  j-k Ý Ê;ó µ v ¬ ±�°-k ¼ ¯%j ÀcB ° ¡ °-¯¨ kÌ¯ ¡{§m´÷§m©�© ° ¡ °-k ¨�¸�·�§ ° ¨ µ
ï�ôtõÚóºùYøeòYø�ö�������ót�uöE÷YóLó`ù � ó�wÓþ ò!ö*÷Yóºÿ���w*óZø��9ø^
*þ � þ ò(���·�@ùYù�þ ö*þ øGò�ÿ|÷(��þ ò(w��



¥ � �����
	���
������� ����
��

©�ª«�¬ ©�ª«�¬ ©�ª«�¬ ©Vª«V¬ ©�ª«�¬ ©�ª«�¬ ©�ª«�¬ ©�ª«�¬ ©�ª«V¬ö»÷ø»ùq ¥ � ú 4 q�q ¥�¥ �c� �^�®® ® ¯ ®® ® ® ®® ® ®ûû ¯ ¯ª Ð ¥IRº° Ð 4êë É¸�§m¨Ì§ j ¡{ �´%¨�§?¡ °-±   j À ¯ ¼�¬ ¯ ¡ ° ¡{¼}¡% `¡{·� `© k ¼�¬ j-° ¨ l ¡{·�§?¡ l  �¨} �´{§?¡{  ¯ ¥mÃ�Ò�Ó�Ê o ·� �´% �Rx¥ g ¥ Ð � t¬�ÀÎ§h¨ k ¨Â³ý© k ¼�¬ j:° ¨ l9¯�° ¨�¸� Ì¥mÃ�Ò�Ó�Ê�ä ¥ g o ¥?¿sâ q�t µ Aí¼}´�¡{·} �´%¾ k ´� �B Ý  3®�´� �¸ k ¾Í®�¼Â¡{ 	¡{·} ¯  �¡S} Ð ß q Ô�Õ�Õ�ÕáÔf¥?¿ â qmã ¬YÀ9¡{·�  j:° ¨� �§7´)§m©�© ° ¡ °-k ¨�¸�·�§ ° ¨ µ
©�ª«�¬ ©�ª«�¬ ©�ª«�¬ ©Vª«V¬ ©�ª«�¬ ©�ª«�¬ ©�ª«�¬ ©�ª«�¬ ©�ª«V¬ö»÷ø»ùq ¥ � ú 4 q�q ¥�¥ �c� �^�® ®5 5 5ü û ®® ® ® ®® ® ®¯ ¯ª Ð ¥IRº° Ð 4 ³Ë · °-¯ § j:l�k ´ ° ¡%·�¾ ° ¸ ° ©� �§�·�§ ¯ § j ´% �§m©}À«¬S � �¨ ©�  ¯ ¸�´ ° ¬S �© ¬�ÀOà�¨�¼Â¡{· o�q ácá 4 t ° ¨p· °-¯ ®}´ k�km¹km¹ §�´�  ¯ ¼ j ¡ km¹`º ´{§m¼} �´ o�q ác��á t µÌË ·� C¾ k © ° Ï� �© § j-l�k ´ ° ¡{·�¾ l  �¨� �´%§7¡{  ¯ § ¯ ¡{§m´�§7©�© ° ¡ °:k ¨¸�·�§ ° ¨ ¹�k ´ l�°-±  �¨�® km¯%° ¡ °-±   ° ¨�¡{  l  �´ ¯ ª §m¨�© Ã k7¹Aj  �¨ l ¡%·

° o w t ä ª g o é+X o Ã t â q�t a N�X { o Ã t a ¥ ¿ â � ÕË · °-¯ °:¯ ¡{·}  ¯ §m¾C )  ¯ ¡ ° ¾Í§7¡% )§ ¯ ° ¨Ì�V �¾Í¾Í§ � µ q � Ý ·� �¨Ì¡{·} )© °:l�° ¡ ¯xk7¹ Ã÷§m´� )®�´% �¸ k ¾C®�¼}¡% �©¬�À § j-° ¨� �§m´ §m©�© ° ¡ °:k ¨ ¸�·�§ ° ¨ µÎË ·�  k ¨ j Àë¾ k © ° Ï�¸�§7¡ °:k ¨ °:¯ ¡{·� 9 �ÁÂ¸�·�§m¨ l   km¹ © k ¼�¬ j:° ¨ l¯ ¡% �® ¯ ¬�À�¨ k ¨�³ý© k ¼}¬ j:° ¨ l3¯ ¡% �® ¯�µ
ä iZ"si,ý%ýu #"^åæ&%(Èr+r o à�¨�¼Â¡{· q ácá 4 B y  �¸�¡ °:k ¨ � µ �}µ � B Ë ·}  k ´� �¾ F t µ�ì u�y)z/vxu���~ÿ|<~Eê�wè~-�S|�w /
4}w{y Ã | . w�y�wE~:�÷z	��|ÿz7y z^<Ê<�~ÿ|<~�u��bÆ . z?~:� w Æ�u�>�vj6}|<~:�I4 Ã ~:�¥:�w��94í| . z}|L>Åu���|

ë�ì X o Ã t ä'° o w t ä é�X o Ã t a
é�X o Ã tj:kml X é�X o Ã t o�q asr o�q�t%t

Õ
Ë ·Y¼ ¯ B/¬ k ¡{· ë X o Ã t §m¨}© ë ì X o Ã t ¯ · k Ý ¡{·�  ¯ §m¾Í  § ¯ À�¾Í®}¡ k ¡ ° ¸p¬P �·�§ ±Â°-k ´ ¹�k ´ÅÃþL ÿ µ
v ¬ ±Â°-k ¼ ¯�j ÀcB ë X o Ã t ä ë ì X o Ã t ¹�k ´C§ j:j Ã Ä ÆÉÈ�Ê µ º ¼}¡C ^R�¼�§ j:° ¡ýÀ © k   ¯ ¨ k ¡Í§ j Ý §�À ¯ · kmj © µ
à�¨Y¼}¡{· o�q ácá 4 t ´% �® k ´�¡ ¯èk ¨�¸�§ j ¸�¼ j §7¡ °-k ¨ ¯ Ê�� ¡%·�§7¡ ¯ · k Ý ¡%·�§7¡ Ã Ð q ¥ � à á °:¯ ¡%·�  ¯ ¾Í§ j:j   ¯ ¡¸ k ¼�¨�¡{ �´�³ý fÁ�§7¾Í® j   µ±a §7¨ ¯  �¨ o�q á � á t B y §7¡ ã q ¯ · k Ý  �© ¡{·�§7¡)¡{·� /© °Ùf  �´% �¨�¸�  ë ì X o Ã t â ë X o Ã t¸�§7¨ ¬S �¸ k ¾Í /§7´%¬ ° ¡{´{§7´�À j §m´ l   ¹�k ´ ¯ ¼ ° ¡�§7¬ j  � fÁ}® k ¨� �¨�¡ ¯�µê   Ý °-j:j ¼ ¯   ¯ ¡{§m´�§m©}© ° ¡ °:k ¨«¸�·�§ ° ¨ ¯ Ý · ° ¸�·ë§m´%  ¯ · k ´�¡{ �´£¡%·�§m¨Î¡{·} 3¬ ° ¨�§7´�ÀÎ§7©�© ° ¡ °:k ¨¸�·�§ ° ¨ ° ¨ y  �¸�¡ °-k ¨ �}µ �Âµ�Ë ·� �À Ý °:j:j ¬S 9¼ ¯   ¹ ¼ j ¡ k ©� �¸�´% �§ ¯  h¡{·} Í¡ ° ¾Í Ì¡ k ¸ k ¾C®�¼}¡% 9¡{·} ° ¨ ±  �´ ¯   k7¹ §m¨�  j  �¾C �¨�¡ ° ¨ ���nbÞ µ
ï���ð®ª���öEó
ò(w*þ��GóSÿ�ø@ôI#���ö*ó�
±ÿt��� ÿt������ö*þ øGò	wL÷(���Gó�w*÷Yø�ý%ò�ö*÷	��ö	��
Õ����&�y��Dþ�wºö*÷YóÆw*ôm����� ó�w ö¤�����§��óSý%þ öE÷� �
�%! � ��� �
�%!"� �����jò���öE÷��;���^��'^!3�$#�����z^z��sú �#ót
Eó � ���%!Ã��ò0ù ��� ���%!K��
*ósø��(
�� [ ���%!K�Gò�ù���� [ ���%!3��
Eó�w®#0ó?ÿ2öEþ§�@ót����� ü



´ ��µ��·¶�µ2�
¸^�5µ�¸u��
�¶º¹ � �º»I���
�����;
��9
5¼c» �Y½ 
 ½ µ�����µ�� �Y½ ¥ �
� � � �������»�������P�Qñ7�H�����»�Zïÿ�í�«���Y�*�m��� ®p¡ k ¨ k Ý Ý  Ì·�§ ±  C¼ ¯  �© §h¢�³ý§m©�© ° ¡ °-k ¨«¸�·�§ ° ¨
w�~ ° ¨ ¶Ej-l�k ´ ° ¡{·}¾ � µ q ¥ ¯ ¡{ �® ¥ Ý · ° ¸�·�¸ k ¨Y¡{§ ° ¨ ¯ § j:j ® k�¯�¯%° ¬ j  £¨ k ¨Â³ ã  �´ k © °-l�° ¡ ¯ ß q Ôf¥�Ô�Õ�Õ�ÕáÔ¢�¿Åâ qmã km¹ ¡{·� ÷¢�¿"³ý§m´�À	´% �®}´%  ¯  �¨�¡�§?¡ °:k ¨ o Ã t n { µxº ¼}¡ Ý   k ¨ j À3·�§ ±  ÷¡ k Ï�¨�©Í§Ñ¢*³�§7©�© ° ¡ °:k ¨¸�·�§ ° ¨ ¡{·�§7¡	¸ k ¾Í®}¼}¡{  ¯ ¡{·}  ¯  �¡�} Ð ß?Ã�Ö*Ô�Õ�Õ�ÕáÔ�Ã�Ò�Ó�Ê ã km¹ § j:j ¨ k ¨�³ ã  �´ k © °:l�° ¡ ¯Ñkm¹ o Ã t n { µË · °-¯ ° ©� �§ §m¨�©9´�  ¯ ®P �¸�¡ °²±  £ fÁÂ®P �´ ° ¾C �¨�¡ ¯`k ¨ ° ¡Þ¸�§m¨h§ j ´� �§m©}À	¬P  ¹�k ¼�¨�© ° ¨ º k�¯�� V`km¯ ¡{ �´
o�q ácá à t Ê! µ]¶ ¢�³ý§m©�© ° ¡ °-k ¨d¸�·�§ ° ¨�wb¸ k ¾C®�¼}¡%  ¯ § Ï�¨ ° ¡{  ¯  �¡V}#"�ÆÉÈ�Ê °-¹ } � � o w t µ$ § k o�q á � � t ®}´%  ¯  �¨�¡{ �© §C¸ k ¨ ¯ ¡{´�¼�¸�¡ °:k ¨ ¡ khl  �¨� �´%§7¡{ 	§m¨ k ´ °:l�° ¨�§ j §m©}© ° ¡ °:k ¨�¸�·�§ ° ¨ ¡{·�§?¡¸ k ¾Í®�¼Â¡{  ¯ }%" ÆÉÈ�Ê µ"º ´ ° ¸�_7  j:j w�|"z0: � o�q ácác� t ¼ ¯  �© § ¯%° ¾ °-j §m´ §m®�®}´ k §m¸�·�¡ kCl  �¨� �´{§7¡% /§m¨§m©�© ° ¡ °-k ¨3¸�·�§ ° ¨ ¹�k ´"§ ¯%° ¨ l�j  ) fÁ}® k ¨� �¨�¡ÉÃÑÄ«ÆÉÈ�Ê µ ê  è´�  ¹  �´ ¡ kÑ¯ ¼�¸�·h§�¸�·�§ ° ¨Í§ ¯ Y'&)(+*ùu�u����ó�� õ?ñÔM�ô}ù���ñ µ ê  Ì®�´�  ¯  �¨�¡/¡{·�  ° ´ ° ©� �§ ¯ ¬�¼}¡/ �Á�¡% �¨�©p¡{·� �¾ ¡ k Ý   °-l ·�¡{ �© ¢*³�§7©�© ° ¡ °:k ¨¸�·�§ ° ¨ ¯�µ
[�,�-/. ���»���������S� ñ?�H���<���m� ¶ j:l�k ´ ° ¡%·�¾ � µ q ¥ ¸ k ¾C®�¼}¡%  ¯ §m¨}© ¯ ¡ k ´%  ¯ ¡{·� ë© °:lm° ¡ ¯Ã�Ö*Ô�Õ�Õ�ÕáÔ�Ã�Ò�Ó�Ê km¹ ¡%·� h¢�¿ ³�§m´�Àp´% �®}´%  ¯  �¨�¡�§?¡ °:k ¨ km¹ § l�°²±  �¨  �ÁÂ® k ¨� �¨Y¡CÃ ° ¨ë¡%·� h®�´� �¸ k ¾Ì³®�¼}¡{§7¡ °-k ¨ ¯ ¡�§ l   µ/Ë ·�  ° ©� �§ km¹ º ´ ° ¸�_m  j:j w�|)z0: � o�q ácác� t °:¯ ¡ k ®�´� �¸ k ¾Í®}¼}¡{ 3§ j:j ® k�¯�° ¡ °:k ¨ ¯o ¢ ¿ t Ö Ô�Õ�Õ�ÕáÔ o ¢ ¿ t Ò�Ó�Ê k7¹ o Ã t n { ° ¨Ç® j §m¸�  km¹ § j-j © °:l�° ¡ ¯�µ Ë ·}  ¯  Î  j  �¾Í �¨Y¡ ¯ §m´�  ¼ ¯  �© ¡ k¸�§ j ¸�¼ j §7¡% �Ã ¬�À l ´ k ¼�® ° ¨ l ¡{·� �¾ §m¸�¸ k ´�© ° ¨ l ¡ k ¡%·� /© °:l�° ¡ ¯ Ã�Ö�Ô�Õ�Õ�ÕVÔ�Ã�Ò�Ó�Ê�R

Ã Ð ÑÖ%ÙYÚ:Û�Ò Ã�Ú o ¢ ¿ t Ú Ð ÑÖ%Ù � Û n {
012 Ñ35476�8:9; 6=<?> ¢ ¿ Ú=@BAC Õo � µ ¥ � t

 D¡# #��¢1ý^�£&%(ÈrIÁp(�A k ´/¡{·} 9 �ÁÂ® k ¨� �¨Y¡3Ã Ð �u� §m¨�©ë¡{·�  ¯ ¸�§ j §m´Ñ¢ Ð ¥ Ý  h¸�· kÂk�¯  9¡{·} ®�§m´%§m¾C �¡{ �´xª Ð ¥ µAË ·� �¨C¡%·�  º 8'D�ê §m©�© ° ¡ °:k ¨	¸�·�§ ° ¨ Ý ° ¡{· Ý   °-l ·�¡ o�q Ôf¥ t ¹�k ´ o �^� t X Ðo�q àFE q�q E q�q�t °:¯)l�°²±  �¨ ¬�À�¡{·}  l ´{§m®�·sR
©Vª«­¬ ©�ª«�¬ ©�ª«�¬ ©Vª«V¬ ©�ª«�¬q ¥ � 4 q � ©�ª«�¬ ©�ª«�¬ ©Vª«V¬ ©Vª«V¬� ¥ q ¥ � �u�® ® ® ®q q q q ® ® ®¥ ¥ ¥¯

¥
¯¥ ¯

¥
5¥ 5¥®�´% �¸ k ¾C®�¼}¡{§7¡ °-k ¨ ª Ð ¥IR±° Ð c@²Åg � adcfehg � Ð q ¥ ³

g ý^hjik"%lnm%op�q&%(nr+çs( º 8'D�ê §m©�© ° ¡ °:k ¨�¸�·�§ ° ¨ µ
tý¨�®�¼Â¡�R ¶ ¨Å �ÁÂ® k ¨� �¨�¡EÃ Ä«ÆÉÈ�Ê0B�§ ¯ ¸�§ j §m´)¢�Ä«ÆÉÈ�XuBí§m¨�© §Ì®�§m´{§m¾C �¡% �´)ª Ä«ÆÉÈ�Ê µ
v ¼}¡{®}¼}¡�R ¶ ¢�³ý§m©�© ° ¡ °-k ¨h¸�·�§ ° ¨xw ¹�k ´èÃ µ
q µzy  �¡�é Ð é n { o Ã t §7¨�© j  �¡ o Ã t n { Ð o Ã�Ò*Ó�Ê�Ô�Õ�Õ�ÕáÔ�Ã�Ö t ¬S 3¡{·� Ì¢ ¿ ³�§m´�À«´% �®�´%  ¯  �¨Y¡{§7¡ °-k ¨k7¹ Ã µ±y  �¡zw ¡{·� / �¾C®}¡ýÀÅ§7©�© ° ¡ °:k ¨�¸�·�§ ° ¨ Ý ° ¡%·x� o w t Ð ß q7ã µ¥ µ����u� q ä å"ç éÒ� �
ï�G�ð|ñ/�ºÿ�ø^��
bw�ó^�Íþ özþ�weôõø�
Eó�ó�HSÿ�þ ó
ò�öSöEøx�(w�ó9��ò �GùYùYþ öEþ ø@òZw�ó�¦^��ó
ò�ÿ
óB#�
*ø�ùh�0ÿ�þ ò � øGò����7öE÷Yó�òYó`ó`ù�ó?ùò��Yô ��ót
bw�� �(���Íø wJI ­Íø w öEót
«��������y !"�h#��K�^y�{(�



¥ 4 �����
	���
������� ����
��

� µ ���^� q ä��9ä ª�� � §m©�©�¨ k ©� /¢ ÖLÚ:Ó�Ê*× ¿ � � §7¨�©Å´%¼ j   o ¢ ÖLÚ:Ó�Ê*× ¿ �ÍÖ � Ó�Ê*× Ô�â÷¢ t ¡ k w µ� µzy  �¡ 7 Ð àÌ§m¨�©ML Ð à µ
�Âµ����u� � ¹ ´ k ¾ ¢�¿ â q © k Ý ¨�¡ k q � �V�Y� 4�}µ ���^� § j:j Ã�Ú Ð ��� �
� µ y  �¡ 7ON 7 a ¢ ¿ Ú µ�� � 7 TÄ � o w t ���Y���C§m©�© ¨ k ©}  7 §m¨}© ´%¼ j   o 7 â ¢ ¿ Ú Ô{¢ ¿ Ú t¡ k w µ4 µ y  �¡PL N L a 7 µS� � L�TÄÒ� o w t ���Y���3§m©�©Å¨ k ©� 'L£§m¨}© ´�¼ j   o L â 7 Ô 7 t ¡ k w µá µ�� �@��� � �Ww µ
¾¿�����D À&%(nrÃ¶%(�,#. w£z0:Ù4}u�y�~ÿ| . > Æ�uY>�vk6�|�w{�Ez ¢0/ z^<9<Y~ÿ|�~�u��bÆ . z7~:�K3 u�y Ã Ã ~ÿ| .

Ë o w t Ð ª g o é n|{ o Ã t â q�t >9z7��1 ¢�/ ��|ýw�v���Ì�z7�Í<Î o w t ä N n|{ o Ã t a ¢�¿�â � �Pu�� /<¢0/ ��|ýw�v��z7�Í<�z0:Â: ¢0/ ��|ýw�v�� z7��<h�Pu��Pu�� /<¢0/ ��|ýw�v�� z7yfw v w{y?3 u�y`>Åw@<Í~:� | . w`v�yfw�Æ�uY>�vk6�|ÿz}|�~�u��Å��|ÿz�4}w �
Ï�"ÍikikÐÍ( V`k ´%´% �¸�¡%¨�  ¯�¯÷¹�k�j-j:k Ý ¯ Ý ° ¡{· o � µ ¥ � t µ ¶Ej-j ¢*³ ¯ ¡{ �® ¯ §m´% �®S �´ ¹�k ´%¾C �© ° ¨ ¯ ¡{ �® ¯ ¥ �� µ Ë ·� �´%  §m´%  Ë o w t Ð o é«â q�t g ª ¾Í§m¨�À ¢*³ ¯ ¡% �® ¯�µ'Ë ·�  ¾Í§ ° ¨ ¯ ¡{§ l   o ¯ ¡{ �® ¯ � � 4 t¸ k ¨Y¡{§ ° ¨ ¯�k ¨ j À ¨ k ¨Â³ÿ¢�³ ¯ ¡{ �® ¯�µ tý¨�¡%·�  Ý k ´ ¯ ¡Ì¸�§ ¯  �Bx¡%·�  k ¼Â¡{ �´ j:k�k ®�§7©�© ¯ § ¨ k ©� Í¡ k w° ¨  �§m¸�· ¡{¼�´�¨s fÁÂ¸� �®Â¡C¡%·� �Ï�´ ¯ ¡ k ¨�  ¯�° ¨�¸� �L °:¯	° ¨ ° ¡ ° § j-j Àpà µ Ë · °-¯ À °   j © ¯ ¢�¿'â q â q¨ k ¨�³ý¢*³ ¯ ¡% �® ¯�µ A k ´3¡{·}  ° ¨�¨� �´ j-kÂk ® Ý   ·�§ ±   × ÊýÙ � Û n { o P ß?à ä åhç ézRVÃ�Ú Ð � ã7t ÐP ß?àCä åÞç'éSRíÃ�ÚõTÐ à ã Ð N n|{ o Ã t ¨ k ¨Â³ÿ¢�³ ¯ ¡{ �® ¯�µ�yÂ° ¨�¸�  Ý   ·�§ ±   7 Ð àC¬S  ¹�k ´% / �¨�¡{ �´ ° ¨ l¡{·}  j-kÂk ®sB�¡{· °-¯ ¨Y¼�¾�¬P �´E¸�§7¨ ¬S  ©� �¸�´� �§ ¯  �©«¬�À q µÉË ·Y¼ ¯ B Ý  �¸ k ¼�¨�¡£§3¡ k ¡{§ jHkm¹ §?¡E¾ k�¯ ¡Î o w t ä ¢ ¿ âs¥ a N n { o Ã t â q ¨ k ¨Â³ÿ¢�³ ¯ ¡% �® ¯ § ¯ ¸ j § ° ¾C �© µ ÛË ·� C®�´% �¸ k ¾C®�¼}¡% �© ¾�¼ j ¡ ° ® j   ¯£km¹ ¢�© k�k ¨ j À ©� �®S �¨}© k ¨p¡{·� C¨Y¼�¾	¬S �´ km¹ © °:l�° ¡ ¯�° ¨
o Ã t n { ¬�¼Â¡�¨ k ¡ k ¨«¡{·�  ¯ ®P �¸ ° Ï�¸3© °:lm° ¡ ¯�µ£Ë ·� �´%  ¹�k ´% �B Ý  3¨� � �©Î¡ k  fÁ} �¸�¼}¡% 3¡{·� 3®�´� �¸ k ¾Ì³®�¼}¡{§7¡ °-k ¨ ¯ ¡�§ l   k ¨ j À k ¨�¸�  °-¹ Ý   Ý §m¨�¡	¡ k ¸ k ¾C®�¼}¡% h§�¢�³ý§m©�© ° ¡ °:k ¨ë¸�·�§ ° ¨ ¹�k ´	§�Ï�¨ ° ¡% ¯  �¡�} Ð ß?Ã Ö-Ê*× Ô�Õ�Õ�ÕáÔ�Ã ÖRQÙ× ã "ØÆÉÈ�Ê Ý ° ¡{·TS/¤ q µ v ´ °:lm° ¨�§ j-j À�BU$ § k o�q á � � t ·�§ ¯ ¼ ¯  �©p¡{· °-¯k ¬ ¯  �´ ± §?¡ °:k ¨ § ¯ _m �À §m´ l ¼�¾C �¨�¡ km¹ · °:¯ ®�´ kÂk7¹�µ tÿ¡ °:¯ ¡{·� h¬�§ ¯%° ¸ ° ©� �§ km¹ ¡%·�  ¹�k�j:j-k Ý ° ¨ l¸ k ´ k�j-j §m´�À µ
ä iZ"si,ý%ýu #"^åæ&%(Èr�V o $ § k q á � � t µXW w�| } Ð ß?Ã Ö²Ê*× Ô�Õ�Õ�ÕVÔ�Ã ÖRQÙ× ã è w£z�Ç���~ÿ|ýw ��w�|ÉuY3�v u���~ÿ|�~|ê�w~:�S|ýw54}w{y%� z7�Í< Ã Ð ¾9§�Á¿} � ,#. w{y�w ~:�Åz ¢0/ z^<Ê<�~ÿ|<~�u��æÆ . z?~:� w Ã ~ | . Ã"w{~Â4 . | o cG² Ô cfe tÆ�u�>�vj6}|<~:�I4 } Ã ~ÿ| . :�w��94í| . z}|j>Åu*��|

° o w t ä c@²Åg é n o Ã t asc�e9g ÑÊýÙYÚ:ÙYQ é n o Ã Ö Ú�× tj-k�l�n é n o Ã Ö Ú�× t o�q asr o�q�t%t
Õ

Ï�"ÍikikÐÍ( êë Ñ·�§ ±  3é n o Ã Ö Ú;× t ä é n o Ã t ¹�k ´ § j-j q ä�å äZS µ)Ë ·Y¼ ¯ BP¡%·�  ®}´% �¸ k ¾C®�¼}¡�§?¡ °:k ¨¯ ¡{§ l   ¹�k ´èÃ Ð ¾Í§?Á�} ¸ k*±  �´ ¯ § j-j   j  �¾C �¨�¡ ¯ Ý · ° ¸�·�§m´% �¨� �¸�  ¯%¯ §7´�À ° ¨h¡%·� /¾9§ ° ¨ ¯ ¡�§ l  £¡ k¸�§ j ¸�¼ j §7¡% 	§ j-j Ã�~AÄ } µÚyÂ° ¨�¸� 3ª g o é n|{ o Ã t â q�t ä é n o Ã t B�¡%·� 3¨Y¼�¾	¬S �´ k7¹ ¢*³ ¯ ¡{ �® ¯ ¾9§�À¬S  § ¯%¯ ¼}¾Í �©�¡ k ¬S  ° ¨�©} �®S �¨�©� �¨�¡ km¹ ¡{·} /¡%¼�¨ ° ¨ l ®�§m´{§7¾Í �¡{ �´)ª µ



´ ��µ��·¶�µ2�
¸^�5µ�¸u��
�¶º¹ � �º»I���
�����;
��9
5¼c» �Y½ 
 ½ µ�����µ�� �Y½ ¥ á
A k ´H§m¨/  j  �¾C �¨�¡�Ã�~SÄÒ}¿B Ý  "·�§ ±  ¿N n|{ o Ã�~ t â q ä é n|{ o Ã�~ t â q ä Ê¿ éÊ~ Ý ° ¡%· é+~ Ð é n o Ã�~ t µË · °-¯Clm°-±   ¯ §«¡ k ¡{§ jÉ¯ ¼}¾ km¹ §7¡Ì¾ km¯ ¡ Ê¿ é+~ a ¢?¿'â�¥«¨ k ¨Â³ÿ¢�³ ¯ ¡% �® ¯ Ý ·� �¨Ç®S �´ ¹�k ´%¾ ° ¨ l¯ ¡% �® ¯ � � 4 ° ¨ ¶Ej-l�k ´ ° ¡{·�¾ � µ ¥ �3¹�k ´£Ã�~ µ ê  �¸�· kÂkm¯  �¡%·� �¡{¼}¨ ° ¨ l ®�§m´{§7¾Í �¡{ �´÷ª ¹�k ´E �§m¸�·  j  �¾C �¨�¡ km¹ } ¯  �®�§m´%§7¡{  j À µ t ¹ Ò àÏÑä"å 2Ü Ò à ç q B Ý   ¯  �¡�ª Ð q µ v ¡{·} �´ Ý °-¯  0B j  �¡Åª Ðì j-k�l nSéÊ~Yâs¥ j-k�l n j:k�l nSé+~Lî a q µ Ë ·� �¨�¡{·� �´% Ñ§m´� é+~ì j-k�l�n é ~ â j:k�lmn%j:kml�n é ~ î a q a

¢1ã ÏÑä"å Ü Ò à Ó�ÏÑä"å Ü ÏÑä"å Ü Ò à æ �PÊ âs¥ä é ~j-k�l n é ~ â j:k�l n j:k�l n é ~ a ¢ g é ~j:kml Xn é ~Ð éÊ~j-k�l n é ~ ¹ q a
¥ j:k�l n j-k�l nSéÊ~j-k�l n é ~ â ¥ j:k�l n j:k�l n é ~ a ¢j:k�l n é ~ º Ð é+~j:k�l n é ~ o�q asr o�q�t%t Õ¾Í§m¨�ÀÅ¨ k ¨Â³ÿ¢�³ ¯ ¡{ �® ¯�µDy ¼}¾Í¾ ° ¨ l ¼�®�¡{·�  ¨Y¼�¾	¬S �´ km¹ ¨ k ¨�³ý¢*³ ¯ ¡% �® ¯è¹�k ´ § j:j   j  �¾Í �¨Y¡ ¯ ° ¨b}®�´ k�±   ¯ ¡{·� /¸ j § ° ¾ µ Û

A k ´Þ§ÑÏ�¨ ° ¡{ èÏ�  j © � n Þ B Ý   ¸�§m¨�§ ¯%¯ ¼}¾Í EàÌç Ã çÇ¢ á §m¨�©hé n o Ã t ä i ¬�À�A� �´%¾Í§7¡�½ ¯ � ° ¡%¡ j  Ë ·�  k ´% �¾­¥ µ � µ9V · kÂkm¯%° ¨ l ª Ð ì j:kml n i âÇ¥ j:k�l n j:kml n i î a q ° ¨ ¶Ej-l�k ´ ° ¡{·�¾ � µ ¥ �9l�°²±   ¯¡{·}  ¹�kmj:j:k Ý ° ¨ l ¼�®�®S �´è¬ k ¼�¨�© k ¨Å �ÁÂ® k ¨� �¨Y¡ ° §7¡ °:k ¨ ° ¨ÅÏ�¨ ° ¡% £Ï�  j © ¯�µ Ê�[
ä iZ"si,ý%ýu #"^åæ&%(Èr]\ o º ´ ° ¸�_m  j:j w*| z�: � q á�ác� t µXW w*|)� n Þ è wÅ| . wWÇ}��~ÿ|ýwWÇPw5:�< Ã ~ÿ| .ë¢ á w5:�w /
>�w��S|<��Ì áÏÑä"å 2Ü á ¤ q Ì z7�Í< c@² Ä ÆÉÈ�Ö z7��< cfe Ä Æ`È�Êbè w9| . w���6�> è w�y3uY3èufv w{y�z}|�~�u����/~-�� n |�u�Æfz0:�Æ�6�:�z}|ýw z ¢�/ | . vxu0Ã"w{yGÌ�z7�Í< |ýu�>­6�:ÿ|�~ vs:;1 ||Ã"uCw�:�w�>�w��S|<��Ìíy�w{�ÿvxw�Æ�|�~|ê*w�:�1 � ,#. w�� zvxu�Ã w�y�uY3Az7�«w�:�w�>�w��S|x~:�h� n Þ Æfz7� è w�Æ�uY> vj6�|ýw�<ÒÃ ~ÿ| . zÂ|j>Åu���|

cG²�g i adcfehg ij:k�lmn i o�q adr o�q*t%tu�vxw�y{z}|<~�u����)~:�h� n��Ë ·� �´�  ¹�k ´� �BÑ§m®�® j À ° ¨ l ¶ j:l�k ´ ° ¡%·�¾ � µ ¥ � § ¯ ¡{·� p®�´� �¸ k ¾Í®}¼}¡�§7¡ °:k ¨ ¯ ¡{§ l   ° ¨ ¶Ej-l�k ³´ ° ¡{·�¾ � µ q ¥Ì¾ °:l ·Y¡É´% �©}¼�¸� Ñ¡{·� /¨Y¼�¾	¬S �´ km¹»¯ ¡{ �® ¯ ¡ k   ± § j ¼�§7¡{ Ñ§ l�°-±  �¨�® k Ý  �´ µ tý¨ ¹ §7¸�¡�B°-¹ ¡{·� Í¸ k ¾C®�¼}¡{§7¡ °-k ¨ km¹ § o ¯ ¼ ° ¡�§m¬ j   t ® k Ý  �´ km¹ ¢ °-¯ o ¾	¼�¸�· t ¹ § ¯ ¡% �´/¡{·�§m¨ë¡{·�  ¯ ¼�¸�¸�  ¯ ³¯%°²±   j À ¸�§ j ¸�¼ j §7¡ °:k ¨ ¬�Às¢�³ ¯ ¡% �® ¯ B`¡{· °-¯Ì¯ ¡{´%§7¡{  l À ¾Í§*À ¬S Å¾ k ´% Å® k Ý  �´ ¹ ¼ j ¡%·�§m¨ k ¨�  km¹¡{·} �§m¬ k*±   § j:lmk ´ ° ¡{·�¾ ¯�µx¶ ¨  fÁ�§7¾Í® j   ¹�k ´)¡{· °-¯ ·�§m©�¬P � �¨ lm°-±  �¨ ¬�À�8/§ k w�| z0: � o ¥mà�àmà t B¶Ej-l�k ´ ° ¡{·}¾ ¥ µ � µ� � ú �O^P_V� �Y�?��� ���P���m� ¶E¯ §ÌÏ�´ ¯ ¡ ¯ ¡% �® ¯ ¡ k ¨�  km¹Ak ¼�´÷ �ÁÂ®P �´ ° ¾Í �¨Y¡ ¯ B Ý   ° ¾C® j  �¾C �¨�¡{ �©¬ k ¡{· ¶Ej:lmk ´ ° ¡{·�¾ � µ q ¥ o ¹�k ´ÚÜ���ñSùmú�û9ùu�u����ó�� õ?ñ=M�ô}ù���ñp§7¨�© Yèú�ù�F�ð�ú ùu�u����ó*� õ?ñ M�ô}ù���ñ t §7¨�©¶Ej-l�k ´ ° ¡{·}¾ � µ ¥ � o Y`&)(a* ùu�u����ó�� õ?ñKM�ô}ù���ñ t ¹�k ´�¢ Ð ¥ ° ¨ kYbYb µ ê  )§ j:¯%k ° ¾C® j  �¾Í �¨�¡{ �©�§¸ j § ¯%¯�° ¨ kYbYb ¡ k ·�§m¨�© j  " �ÁÂ® k ¨� �¨�¡ ¯x° ¨Ñ§m¨ k ¬ d  �¸�¡�³ k ´ °  �¨�¡{ �© ¹ § ¯ · °:k ¨ µ»Ë ·} `§m©}© ° ¡ °:k ¨/¸�·�§ ° ¨§ j-l�k ´ ° ¡{·�¾ ¯ ® k�¯%¯   ¯%¯ §m¨ ° ¨Y¡% �´ ¹ §m¸� Ñ¡ k9¯ ®P �¸ °²¹ À�¡{·�  ¼�¨�©� �´ j À ° ¨ l9l ´ k ¼�® µèË ·� �§m´ ° ¡{·�¾C �¡ ° ¸
ï�ced òB��
Eþ ÿgfGót����¯�°1±$³�´·��������{ !"��#��(��y�����ø@òYóLÿt��òÆ¥�ò�ù��}w�þ ôõþ§����
Óó�w�ö*þ ôm��öEó,��ø^
%ó��h#�øGòYó`ò@öbwsø��%¥K��ó?ù�w*þ��
ó��h ÷Yþ�w%þ�wsö*÷Yóºÿ���w*ó,��ø^
©¥�òYþ ö*ó�¥�ó�� ù(wt�



� à �����
	���
������� ����
��

km¹ ¡%·�  l ´ k ¼�® ° ¨�¸ j ¼�©}  ¯ ¡%·� è¡ Ý k ¬�§ ¯%° ¸ k ®S �´%§7¡ °-k ¨ ¯ ¾	¼ j ¡ ° ® j-° ¸�§7¡ °-k ¨ o ¨ k ¨Â³ÿ© k ¼�¬ j-° ¨ l t §7¨�©¯ RY¼�§7´ ° ¨ l�¯ o © k ¼}¬ j:° ¨ l�¯ t µ A k ´�¡{·} �Ï�´ ¯ ¡C �ÁÂ®S �´ ° ¾C �¨�¡ ¯ Ý   © k ¨ k ¡ ¯ ®P �¸ °²¹ À�¡{·�  l ´ k ¼�® µa  �´% 0B Ý   k ¨ j ÀÎ·�§ ±  Í¸ k ¼}¨Y¡% �© ¡%·� C¨�¼}¾	¬P �´ k7¹ © k ¼}¬ j:° ¨ l�¯ §m¨�©ë¨ k ¨Â³ÿ© k ¼�¬ j-° ¨ lm¯�km¹ ¡{·} © °Ùf  �´% �¨�¡p§7©�© ° ¡ °:k ¨ ¸�·�§ ° ¨]§ j:lmk ´ ° ¡{·�¾ ¯�µ êë �¼ ¯  �¡%·� �¨ k ´%¾Í§ j:°Âã  �© Ý   °:l ·Y¡% �© j  �¨ l ¡%·
° o w tji c�e Ð Î o w t a]c g Ë o w t ¹�k ´9§ Ý   °:l ·�¡ o c@² Ô c�e t §m¨}© c Ð ½ ¿½�À § ¯9k ¼�´9¾C �§ ¯ ¼�´� ¹�k ´mRY¼�§ j-° ¡ýÀ�¤}¡%·�  ¯ · k ´�¡{ �´ §C¥�³ý§m©�© ° ¡ °-k ¨h¸�·�§ ° ¨ÓB�¡{·} Ñ¬S �¡�¡{ �´ µ

v ¨� h¸�§7¨ Ï�¨�© §7¨� �Á�¡{ �¨ ¯%°²±  h¸ k ¾C®�§m´ °-¯%k ¨ë¬P �¡ Ý  � �¨ Ï ±  h© °Âf  �´� �¨�¡3§7©�© ° ¡ °:k ¨ ¸�·�§ ° ¨§ j-l�k ´ ° ¡{·�¾ ¯ B ° ¨�¸ j ¼�© ° ¨ l ¡%·� �¡{·}´% � 	§m©�© ° ¡ °:k ¨ ¸�·�§ ° ¨ ¯ Ý · ° ¸�·p§m´�  ¯ ¼}¬ d  �¸�¡ km¹"k ¼�´  �ÁÂ®P �´ ° ³¾C �¨�¡ ¯ B ° ¨ ±mk ¨ ã ¼�´}8Ñ§7¡%·� �¨ � 6Nék ¸�_m �´ o�q ácá � B�¥màmà�à t µ tý¨ Ý ·�§?¡ ¹�k�j-j:k Ý ¯ B Ý  ÷© °:¯ ¸�¼ ¯�¯ ¡{·} ° ¨lk�¼� �¨}¸�  km¹ © °Âf  �´� �¨�¡ Ý   °-l ·�¡ ¯ o c@² Ô c�e t k ¨Í¡{·�  © °Âf  �´� �¨�¡)§m©}© ° ¡ °:k ¨C¸�·�§ ° ¨ ¯�µ tý¨ ±mk ¨ ã ¼}´8/§7¡{·� �¨ � 6 ék ¸�_7 �´ o�q ácá � t B?¡%·�  Ý   °:l ·Y¡ Ý § ¯ Ï}ÁÂ �©ÓB�§m¨�© ¡{·� `¡%  ¯ ¡ ¯  �´ °   ¯A¹�k ´�¡{·� )§7©�© ° ¡ °:k ¨¸�·�§ ° ¨�§ j-l�k ´ ° ¡{·}¾ © °Ùf  �´% �© ¬�Àp¡{·�  ° ´ a §m¾C¾ ° ¨ l Ý   °:l ·Y¡WN�X o Ã t µ�Ë ·} 9¬ ° ¨�§m´�À j  �¨ l ¡{· km¹¡{·} Ñ fÁÂ® k ¨} �¨�¡ ¯ Ý § ¯ ´�  ¯ ¡%´ ° ¸�¡{ �©�¡ k é�X o Ã t Ä�ß q � à}Ô � q ¥ÂÔ q à�¥ � ã µê   ¯   j  �¸�¡{ �© � à ± § j ¼�  ¯ inm ¥mà�àmå Ý ° ¡{· q ä åÞä � à ¹�k ´ k ¼�´  �ÁÂ®S �´ ° ¾Í �¨�¡ ¯�µ A k ´  �§m¸�·± § j ¼}  km¹ i B Ý  Þ¸�· k�¯   q à�àmà�àÉ �ÁÂ® k ¨� �¨�¡ ¯ §7¡H´%§m¨�© k ¾ Ý ° ¡{·/¬ ° ¨�§m´�À j  �¨ l ¡{· é+X o Ã t Ð i µ A k ´ �§7¸�·  fÁ}® k ¨� �¨�¡�B Ý   l  �¨� �´{§7¡% �©/¡{·� "¬ ° ¨�§m´�À�§m©�© ° ¡ °-k ¨�¸�·�§ ° ¨ÓB�¡{·�  º ´%§m¼� �´H§7©�© ° ¡ °:k ¨�¸�·�§ ° ¨ÓB§m¨�©Å¡{·}  º 8oD�ê §m©�© ° ¡ °-k ¨�¸�·�§ ° ¨ ¹�k ´ÉÏ ±  Ñ© °Âf  �´� �¨�¡ ¯  �¡ ¯÷km¹ Ý   °-l ·�¡ ¯ B ¯  �  Ë §m¬ j   ¯è¶�µ q �¶�µ �3° ¨ ¶ ®}®P �¨�© ° Á ¶ µ A k ´) �§m¸�· i km¹ ¡%· °:¯ q � ¡%  ¯ ¡ ¯  �´ °   ¯ B Ý  /©� �¡{ �´�¾ ° ¨� �©Å¡{·}  § ±  �´{§ l  ¨Y¼�¾	¬S �´ km¹ © k ¼�¬ j:° ¨ l�¯ o Î t §m¨�©	¨ k ¨Â³ý© k ¼�¬ j-° ¨ l�¯ o Ë t ¹�k ´A§ j-j q à�à�à�à)¡{´ ° § j-¯�µ A�¼�´�¡%·� �´�¾ k ´% �BÝ  C¸ k ¾C®�¼}¡{ �© ¡%·� Ì¨ k ´�¾9§ j-°Èã  �© j  �¨ l ¡%· ° Ð Î a'c÷g Ë Ý ° ¡{· c Ð ½;¿½�À ¹�k ´� �§m¸�· i §7¨�©Ý   °:l ·Y¡ o c@² Ô c�e t ¡ k3¹ §m¸ °-j:° ¡�§7¡% E¸ k ¾Í®�§7´ °:¯�k ¨ µê  Í¸�· k�¯  ÍÏ ±  9© °Ùf  �´% �¨�¡ ¯  �¡ ¯�k7¹ Ý   °:l ·�¡�R k ´ °:l�° ¨�§ j §m©}© ° ¡ °:k ¨p¸�·�§ ° ¨ ¯ §m´%  l�°-±  �¨ë¬YÀÝ   °:l ·Y¡ o�q Ô q*t`o ¯  � eA °:l ¼�´�  � µ q §m¨}© Ë §m¬ j   ¶ µ q*t ¤�¥�³ý§m©�© ° ¡ °:k ¨ ¸�·�§ ° ¨ ¯ Ý ° ¡{· ¹ ´� � É© k ¼�¬ j-° ¨ l�¯§m´�  ¾ k ©�  j  �©Ç¬�À Ý   °-l ·�¡ o àÂÔ q�t�o ¯  �  A °:l ¼�´%  � µ � §m¨�© Ë §m¬ j   ¶ µ � t µ�Ë ·�  ´% �¾Í§ ° ¨ ° ¨ l¡{·}´% �  ¯  �´ °   ¯ Ý  �´%  ° ¨ ¯ ® ° ´% �© ¬�ÀÎ¸ k ¨ ¯ ¡%´%¼�¸�¡ °:k ¨ ¯/km¹ ¡%·� 3Ï�¨ ° ¡{ 3Ï�  j © � X Þ ¼ ¯%° ¨ l © °Âf  �´% �¨�¡® k�j À�¨ k ¾ ° § j ¬�§ ¯%°:¯ ´� �®�´�  ¯  �¨�¡�§7¡ °:k ¨ ¯�µ A k ´ k ¨}  ¯  �´ °   ¯ © k ¸�¼�¾C �¨�¡% �© ° ¨OA °:l ¼}´%  � µ ¥�§7¨�©Ë §m¬ j   ¶�µ ¥IB Ý  É·�§ ±  )§ Ý   °:l ·Y¡A¸ j-k�¯  Þ¡ k o ¥ÂÔ � t B ¯  � `¡%·� É´%  ¯ ¼ j ¡ ¯»km¹�y  �¸�¡ °-k ¨ �Âµ ¥ µ q µ A k ´»¡{·} ¡ Ý kÍk ¡%·� �´ ¯  �´ °   ¯ ¡%·�  Ý   °:l ·�¡è©� �¸�´% �§ ¯   ¯ ¹�k ´ ° ¨�¸�´% �§ ¯%° ¨ l i ¤}¡{·}  RY¼ k ¡ °  �¨�¡ c Ð ½;¿½�À ¯ ¡{§m´�¡ ¯§m®�®}´ k Á ° ¾Í§7¡{  j ÀC§7¡ ÊX §m¨�© °-¯ ¸ j-k�¯  ÷¡ k à ¹�k ´ iMm q àmà�à�à9B ¯  �  Ë §7¬ j   ¶�µ � §m¨�© Ë §m¬ j   ¶ µ � B´%  ¯ ®S �¸�¡ °-±   j À µ Ë · °-¯Í°-¯ ¡{·�  ¯%° ¡{¼�§7¡ °:k ¨ ¡%·�§7¡ Ý   Ý °:j-j © °:¯ ¸�¼ ¯�¯  �© ° ¨ y  �¸�¡ °-k ¨ �Âµ ¥ µ ¥ §7¨�©
y  �¸�¡ °-k ¨ �Âµ ¥ µ � B�´%  ¯ ®P �¸�¡ °-±   j À µ

A k ´ º ´{§m¼� �´3§m©�© ° ¡ °-k ¨ ¸�·�§ ° ¨ ¯ §m¨�© º 8oDÅê §m©�© ° ¡ °:k ¨ ¸�·�§ ° ¨ ¯ Ý  h·�§7© ¡ k«¯   j  �¸�¡	§¡{¼}¨ ° ¨ l ®�§m´%§m¾Í �¡{ �´9ª µ êë  ¸�· k�¯  «¡%·�§7¡hª Ý · ° ¸�· l  �¨� �´%§7¡{  ¯ ¡{·�  ¾ ° ¨ ° ¾Í§ j § ±  �´{§ l  ¨ k ´�¾9§ j:°Èã  �© j  �¨ l ¡%· ° k*±  �´h§ j:j q àmà�à�à«¡{´ ° § j-¯	¹�k ´3Ï}ÁÂ �© i §m¨�© c µ v ¼�´Ì �ÁÂ®P �´ ° ¾Í �¨Y¡ ¯± § j:° ©�§7¡% x¡{·� "¡{·�  k ´% �¡ ° ¸�§ j ´%  ¯ ¼ j ¡ ¯�km¹�Ë ·�  k ´% �¾ � µ q �÷k ¨ ª o ¯  �  ¸ k�j ¼�¾Í¨ �÷km¹�Ë §m¬ j   ¯�¶�µ q �¶�µ � t µ tý¨ ®�§m´�¡ ° ¸�¼ j §m´@B�¡{·�  k ®}¡ ° ¾Í§ j ¡{¼}¨ ° ¨ l ®�§m´%§m¾Í �¡{ �´ ª ¹�k ´ º ´%§m¼� �´£§m©�© ° ¡ °-k ¨�¸�·�§ ° ¨ ¯©� �®P �¨�© ¯ ¨ k ¡ k ¨ j À k ¨ i ¬�¼}¡ °:¯ § j:¯%k3° ¨]k�¼� �¨�¸� �© ¬�À�¡{·} Ñ´%§7¡ °-k c Ð¾½;¿½�À�pË ·� è �ÁÂ®S �´ ° ¾Í �¨�¡ ¯ ¯ · k Ý  �©C¡{·�  Ý k ´ ¯ ¡Þ®P �´ ¹�k ´�¾9§7¨�¸�  ¹�k ´A¡{·� è¬ ° ¨�§m´�À	§m©}© ° ¡ °:k ¨	¸�·�§ ° ¨ÓB° ¨}©� �®S �¨�©} �¨�¡ ¹ ´ k ¾ ¡%·� E¬ ° ¨�§m´�À j  �¨ l ¡{· i §m¨}© c µ Ë · °:¯ ¾C � �¡ ¯ k ¼�´ ¡%·�  k ´% �¡ ° ¸÷  ¯ ¡ ° ¾Í§7¡%  ¯�µË ·�  ¯ ®S � �©Â³ý¼}®�¬S �¡ Ý  � �¨ ¡{·� "¬ ° ¨�§m´�À£§m©�© ° ¡ °-k ¨�¸�·�§ ° ¨ §7¨�©Ñ¡%·�  k ¡{·} �´á¡ Ý k ¸�·�§ ° ¨ ¯ ©� �®P �¨�© ¯k ¨C¡{·�  Ý   °:l ·�¡ µ A k ´"¬ k ¡{·C¡{·�  º ´{§7¼� �´`§m¨�©Í¡%·�  º 8oD�ê §m©�© ° ¡ °:k ¨Í¸�·�§ ° ¨Í¡%·�  ¯ ®P � �©Â³ÿ¼�®°:¯ ´ k ¼ l · j À q Õ � °²¹ cG² Ð cfe Ð q B ¯  �  Ë §m¬ j   ¶�µ q BÂ¸ k�j ¼�¾Í¨ ¯ q à�§m¨�© q ��µxË ·� £¬S  ¯ ¡ ¯ ®S � �©Â³



´ ��µ��·¶�µ2�
¸^�5µ�¸u��
�¶º¹ � �º»I���
�����;
��9
5¼c» �Y½ 
 ½ µ�����µ�� �Y½ � q

1.1

1.2

1.3

1.4

1.5

1.6

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

w
ei

gh
te

d 
le

ng
th

 a
.c

. v
s.

 le
ng

th
 o

f e
xp

on
en

t

q

binary length of exponent

Original addition chains: weight (1,1)
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Addition chains: c=2/3

binary Brauer BGMW
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2-addition chains with free doublings: weight (0,1)

binary Brauer BGMW
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° ¨Å©� �®}¡{· §7¡è¾ k�¯ ¡ cfeCadcG²�g o é n o Ã t â q�t µ D k ´% /®�´% �¸ °-¯   j ÀcB Ý  /·�§ ±  /¡{·�  ¹�k�j-j:k Ý ° ¨ l RÏ�"Íik¢�i�øYlnm%l i,+ Áp(*)·ë%( W w*| Ã£è whz7� w?émvxu��Pw{�P|2Ì Ã ¤ q Ì ¢Ôè whz«�GÆ�z�:�z7yW4�yfw�z}|ýw�y�| . z7�q Ì z?�Í< o cG² Ô cfe t è wCzÞÃ"w{~Â4 . |E��6�Æ . | . z}| cfe Ç c@² ¤ q � W w�|	| . wÌ�fw�|ÑuY3!<�~Â4�~ |<� } Ðß?Ã�Ö�Ô�Õ�Õ�ÕVÔ�Ã�Ò�Ó�Ê ã è w�4�~|ê�w{�ÍÌÞz?�Í< ð Ú 3 u�y àëäùÈdçú®�~ Ð Ô�½ À½;¿ Ö è w�<}w�Ç��Pw@< z7�Ñ~:� í�û �ßü î �
,#. w{�p| . wè��6�> ô	Ú Ð × �?õ�ö]÷ Ã � ¢ � 3 u�yÉz?� àÌäÉÈ ç{®�~ Æfz7� è w!Æ�u�>�vj6}|�w�<C~-�	vVz?y�z0:Â:�w�:í~-�
<�wývx| . z}|L>Åu*��| cfe�g:ý Ú asc@²Åg C ì o é n o Ã t â q�tji ® ~ î g ® ~ aìý ~Ú EÃ . w{y�wý Ú Ð ½ à ~È3 é n o Ã t âþÈ�äZ®�~

q w�:-��w�Ì z7�Í< ý ~Ú Ð ½ È a q ~Â3 È ä o é n o Ã t â q�t ´% �¾¯®�~à w5::��w �
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 ½ µ�����µ�� �Y½ � q®}´ k ¸ µ à¡ k ¢£â ¥ × Ã7� Ã7Ê�ÖÃ7Ê�Ö ï Ã7ÊýÊ®}´ k ¸ µ ¢£â q × × × Ã®® ® ®®}´ k ¸ µ ¢ 5
®® ®®

áá
®}´ k ¸ µ ¢ a q ï ï®® ®®

áááá 5
¢*³ ¯ ¡% �® ¯

¨ k ¨�³ý¢*³ ¯ ¡% �® ¯ ¨ k ¨Â³ÿ¢�³ ¯ ¡% �® ¯

ñ�õ-H9õ?ú{ðè¢�ø þ�ó�ðýü�þ�ó�õxM�õ�HEü�F�ó�ð

¾9§ ° ¨ ¯ ¡{§ l   ¸ k�j-j  �¸�¡ °-k ¨
A °-l ¼�´%  � µ � R ¶ ¨ °:j-j ¼ ¯ ¡{´{§?¡ °:k ¨ km¹ ¡%·� 	¸ k�j:j  �¸�¡ °:k ¨ ¹�k ´ cfe Ð � §m¨�© cG² Ð ¥ µ v ¨ j À  �© l   ¯Ý ° ¡%· Ý   °-l ·�¡ cfe §m´� �©}´{§ Ý ¨ µ êë Å·�§ ±  «§7¨Ç§m©}© ° ¡ °:k ¨s§ j-k ¨ l §p¡%´% �  Ý ° ¡{·d§7¡Ì¾ km¯ ¡ �j  �§ ±   ¯�µ"Ë · °:¯ ¯ ¡{ �® °:¯ §7¡%¡{§m¸�·� �©h¡ k ¡{·} E¾Í§ ° ¨Í¬�´{§m¨}¸�·Â³ ¯ ¡{ �®sB ¯  � �A °:l ¼�´%  � µ �Âµ tÿ¡ ¯ ¼�¾ ¯ ¼�®¡{·}  ¯�° ¨ lmj  �´%  ¯ ¼ j ¡ ¯èkm¹ ¡{·�  ¯  �¡ ¯´ð Ö�B ð ÊGB�§m¨�© ð X µ
Ï�"ÍikikÐÍ( y�° ¨�¸�  cG²�g Ô ½;À½®¿ Ös¤ cfe B Ý   ¸�§m¨d¸ k ¾C®�¼}¡%  §p¨ k ¨Â³ÿ¢�³ ¯ ¡% �® Ý · °:j  �¡%·�  ¨} �Á�¡° ¨�¡% �´%¾C �© ° §7¡% Í´�  ¯ ¼ j ¡ÌÃ � ¢ � °-¯ ¸�§ j ¸�¼ j §7¡% �© µ Ë ·�¼ ¯ B ¡{·�  ¯ ¼�¾ÿô	Ú Ð × �?õ�ö]÷ Ã � ¢ � ¸�§m¨ ¬S ¸ k ¾Í®�¼Â¡{ �© ° ¨�©� �®Â¡{·�§7¡)¾ k�¯ ¡ c@²Íg ¾Í§?Á ð Ú a cfe µ Ë ·} £Ï�¨�§ j ¨ k ¨Â³ÿ¢�³ ¯ ¡{ �® °:¯ © k ¨�  °-¹ §7¨�©k ¨ j À °-¹ P ð Ú ¤ ¥IB ° µ   µ é n o Ã t ¤ ®�~ a È ¹�k ´ à äùÈ ç ®�~ µ tÿ¡ ´% �¾9§ ° ¨ ¯ ¡ k ©� �¡% �´%¾ ° ¨} ¾Í§?Á ð Ú ¹�k ´É �§7¸�· àÌäÉÈ�ç+®�~ µ"º À�¸ k ¨ ¯ ¡%´%¼�¸�¡ °-k ¨ Ý  /·�§ ±   ì Ò Ü Ö ß ×ÜÓ�Ê� à î   j  �¾Í �¨Y¡ ¯   RY¼�§ j-j À© °-¯ ¡{´ ° ¬�¼Â¡{ �©d¬P �¡ Ý  � �¨ ¡{·}  ¯  �¡ ¯�ð Ö*Ô�Õ�Õ�ÕáÔ ð � à µ Ë ·�  ¯  �¡ ð ÚcBèà'ä�È ç ®�~nB)·�§ ¯9k ¨} ¹ ¼�´�¡{·� �´÷  j  �¾Í �¨Y¡ °²¹ §7¨�© k ¨ j À °-¹ o é n o Ã t â q�t â%® ~ g ì Ò Ü Ö ß ×�Ó�Ê� à î ¤ÉÈ«§ ¯ ¸ j § ° ¾Í �© µ Ûú ���í� ú � í �Ü�����%ñm������� ���H� ������\������7� ¶ ¡Ì¾ k�¯ ¡O® ~ ®�§m´�¡ ¯Ìkm¹ ¡{·} � fÁÂ® k ¨} �¨�¡Í§m´% �¸ k ¾Ì³®�¼}¡% �© ° ¨«®�§m´%§ j:j   j µèË ·�  ¯   ° ¨Y¡% �´�¾Í �© ° §7¡%  ´�  ¯ ¼ j ¡ ¯ ô÷Ö*Ô�Õ�Õ�ÕáÔ�ô � à Ó�Ê÷·�§ ±  	¡ k ¬P  ¯ ¼�¾C¾Í �©¼�® ° ¨�§ ¯ ¼�¬ ¯   RY¼� �¨�¡ ¯ ¡{§ l   µ Ë ·� Å¾ k�¯ ¡3¸ k ¾C¾ k ¨ ¾Í �¡{· k ©�¼ ¯   ¯ §«¬ ° ¨�§m´�À ¡{´� �  Ý ° ¡%·ì ®�~ i ¥�î	®�´ k ¸�  ¯%¯�k ´ ¯E° ¨�®�§m´{§ j:j   j µ v ¼}´÷¡{§ ¯ _ °-¯ § j:° ¡�¡ j  �¬ ° ¡÷¾ k ´% Ñ¸ k ¾C® j-° ¸�§?¡{ �©sB�¬P �¸�§m¼ ¯  ¨ k ¡E§ j-jáj  �§ ±   ¨ k ©�  ¯ ô�Ú Ðæ× Ú õ�ö]÷ Ã�ÚÜ¢ Ú ¹�k ´÷à9ä%È«çZ®�~P¾Í§�À�¬S �§ ± § °:j §m¬ j  �§7¡ ©� �®}¡%·«à µ¬ ´ k ® k�¯�° ¡ °-k ¨ � µ q à ¯ ¡�§?¡{  ¯ ¡{·�§7¡ °-¹ § ¯ ¼�¾Í¾Í§m¨�© °:¯ ¸ k ¾C®�¼}¡{ �©«§7¡÷©� �®}¡{· µ B ° ¡ ¯è¯ ¼�¸�¸�  ¯%¯�k ´¾ °:l ·�¡É¬S �§ ± § °:j §m¬ j  ÷¨ k ¡)¬S  ¹�k ´� �©� �®}¡%· µ a�c@² µ êë £© °-¯ ¸�¼ ¯%¯ ¡{·}  ¯ ¸�·� �¾Í  °-j:j ¼ ¯ ¡{´%§7¡{ �© ° ¨A °-l ¼�´%  � µ �
Ï�"Íik¢�i�øYlnm%l i,+ Áp(*)+)+( W w*| o cG² Ô c�e t è w�zÒÃ"w{~Â4 . |èz7��< ®�~±è w�z	v u*�%~ÿ|�~|ê*w/~:�S|�w?4}w�yE��6�Æ .| . z}| cfe ¤ cG² g ®�~ Ç à � W w�| ô÷Ö*Ô�Õ�Õ�ÕáÔ�ô � à Ó�Ê¥è wh�Pu�� / �Pw54Yz}|<~Eê�wÍ~:�S|�w?4}w�y�� �ÀÉ 3 ô�Ú ~-�zuê�z7~È:Üz è :�wÑ~-�Ô<�wývx| . cG²Îg È 3 u�y à ä È ç ® ~ | . w{� × Ö%ÙKÚ�Û � à ô�Ú Æ�z7� è w�Æ�uY> vj6�|ýw�<p~-�
<�wývx| . z}|L>Åu*��| cfe�g Î adcG²�g C ¥ e â q âs¥ g o ¥ e âÉ® ~ t EÃ . w{y�w Î Ð Ô j:kml X ®�~§Ö �
Ï�"ÍikikÐÍ( êë £®�´ k*±  �B}¬YÀ ° ¨}©�¼�¸�¡ °:k ¨ k ¨h¡{·� E¨�¼}¾	¬P �´ km¹Hj  �§ ±   ¯ ®�~SÄ«ÆÉÈ�Ê�B�¡{·�  ¹�kmj:j:k Ý ³° ¨ l ¸ j § ° ¾bRLt ¹ ô÷Ö*Ô�Õ�Õ�ÕáÔ�ô � à Ó�Êè§m´�  § ± § °-j §m¬ j   ° ¨�©� �®}¡{· µ Ö ä g*g*g ä µ � à Ó�Ê�Bí´%  ¯ ®P �¸�¡ °-±   j À�B



� ¥ �����
	���
������� ����
��Ý ° ¡%·+E µ � à Ó�ÊÞâ µ Ö EVä cfe ¡{·� �¨ ¡%·�  ¯ ¼�¾ × Ö%ÙKÚ�Û � à ô	ÚÍ¸�§m¨ ¬S C¸ k ¾C®�¼}¡{ �© ° ¨p©� �®}¡%· §?¡¾ k�¯ ¡ cfehg Î a µ X À Ó�ÊýÓ�X?Ö X À Ó � à × Ý ° ¡{· Î Ð Ô j-k�l X ®vÖ µË ·� Ñ®�´ k ® k�¯�° ¡ °-k ¨ ¹�k�j-j:k Ý ¯ ¡{·} �¨ Ý ° ¡{· µ Ú Ð È g�c@² µA k ´Ö® ~ Ð q ¡%·� �´�  °:¯ ¨ k ¸ k ¾Í®}¼}¡�§7¡ °:k ¨ µky�° ¨�¸�  Î Ð Ô j-k�l X q Ö Ð à£§m¨}©Ì¥ Ö â q âÌ¥ o ¥ Ö âq�t Ð à9BP¡%·� 	¸ j § ° ¾ °-¯ ¡%´%¼�  ° ¨ ¡%· °:¯ ¸�§ ¯   µ£Ë ·Y¼ ¯�¯ ¼�®�® k�¯  	¡%·�  ° ¨}©�¼�¸�¡ °:k ¨ ·�ÀÂ® k ¡%·�  ¯�°:¯£°-¯± § j:° © ¹�k ´ q äa®Øç+®�~ µ
t ¹ ®�~ °-¯   ±  �¨ÓB Ý  Ñ¸�§m¨ ®P �´ ¹�k ´�¾ §CÏ�´ ¯ ¡ ¸ k ¾C®�¼}¡{§7¡ °-k ¨nô·~Ú Ð ôzX=Ú a ôzX=ÚG�PÊ ° ¨�©� �®Â¡{·µ Ú à Ð µ X=ÚG�PÊ abcfe ¹�k ´�à ä ÈÇç � àX µ�º Àp¡{·}  ° ¨}©�¼�¸�¡ °:k ¨ ·�À�® k ¡%·�  ¯�°:¯ B × Ö%ÙKÚ*Û�� à2 ô�~Ú Ð× Ö%ÙKÚ�Û � à ô�ÚÞ¸�§m¨/¬S  ¸ k ¾C®�¼}¡% �© ° ¨�©� �®}¡{· cfe»g Î ~ a µ ~ X À à Ó�ÊýÓ�X?Ö X À à Ó � à2 × Ý ° ¡%· Î ~ Ð Ô j-k�l X � àX Ö µº ¼}¡ µ ~ X À à Ó�ÊýÓ�X?Ö X À à Ó�� à2 × Ð cfeÅa µ X?Ö X À à Ó�ÊýÓ�X?Ö X À à Ó�� à2 ×Ù×Ù�PÊ Ð c�e�a µ X À Ó�ÊýÓ�X?Ö X À Ó � à × ¹�k ´ Î ÐÔ j-k�l X ®�~§Ö Ð Î ~ a q µ Ë ·�  ¸ j § ° ¾ °-¯ ¡{´�¼�  ° ¨�¡{· °-¯ ¸�§ ¯   µ6 k Ý B ¯ ¼}®�® km¯   ®�~ °:¯ k ©�© µ êë Ì§ l § ° ¨ ¸ k ¾C®�¼}¡{ 	§9Ï�´ ¯ ¡/§m©�© ° ¡ °-k ¨ ¯ ¡% �®p¬�ÀTô�~ÚG�PÊ ÐôSX=Ú a ôSX=Ú@�PÊ ¹�k ´Hà3äÉÈ ç � à Ó�ÊX ° ¨�©� �®}¡%· µ ~ÚG�PÊ Ð µ X?Ö ÚG�PÊ*×ÜÓ�Ê aÑcfe µ A�¼�´�¡{·� �´%¾ k ´% 0B ¯  �¡³ô·~Ö Ðô � à Ó�Ê÷§7¨�© µ ~ Ö Ð µ ~ Ê µ ê   ·�§ ±   µ ~ Ê ¤ µ � à Ó�Ê ¯%° ¨}¸� �E µ � à Ó�Ê â µ Ö E�ä c�e Bí¬YÀ § ¯�¯ ¼�¾C®}¡ °:k ¨Ó¤·� �¨�¸�  µ ~ Ö ä g*g*g ä µ ~ Ö � à �PÊ*×¢Ý|X §m¨�© E µ ~ Ö � à �PÊ*×¢Ý|X â µ ~ Ö E�ä c�e µxË ·�  ¯ ¼�¾ × Ö%ÙKÚ�Ù+Ö � à �PÊ*× Ý|X ô ~Ú Ð× Ö%ÙKÚ�Û � à ô�ÚÌ¸�§m¨p¬S 	¸ k ¾Í®�¼Â¡{ �© ° ¨«©� �®Â¡{· Î ~ g�cfe9a µ ~ X À à Ó�ÊýÓ�X?Ö X À à Ó+Ö � à �PÊ*× Ý|X�× Ý ° ¡{· Î ~ ÐÔ j-k�l X � à �PÊX ÖcB ¬YÀë¡{·�  ° ¨�©�¼}¸�¡ °-k ¨�·�À�® k ¡{·�  ¯%°:¯�µOy�° ¨�¸�  ® ~ ¤ � °:¯�k ©�©sB Ý  �·�§ ±   Î ~ Ðâ q a Ô j-k�l X o ® ~ a q*t Ö Ð Ô j:k�l X ® ~ Ö/â q Ð Î â q B�§m¨�© µu~X À à Ó�ÊýÓ�X?Ö X À à Ó+Ö � à �PÊ*× Ý|X�× Ð cfe�aµ X?Ö X À à Ó�ÊýÓ�X?Ö X À à Ó+Ö � à �PÊ*× Ý|X�×Ù×ÜÓ�Ê Ð cfeÌa µ X À Ó�ÊýÓ�X?Ö X À Ó � à × § ¯ ¸ j § ° ¾Í �© µ Ûêë  ¯ ¼�¾C¾Í§m´ °Âã   ¡%·� /§m¬ k*±  �§m¨}©�©}  ¯ ¸�´ ° ¬P E¡%·� �¸ k ¾Í® j  �¡% £§ j-l�k ´ ° ¡{·�¾ lm°-±�° ¨ l § Ý   °:l ·�¡% �©¢*³�§m©�© ° ¡ °-k ¨h¸�·�§ ° ¨ ¹�k ´è§m¨Å �ÁÂ® k ¨� �¨�¡EÃ ° ¨Å¡%·� /¸�§ ¯   c�e Ç c@² ¤ q µg ý^hjik"%lnm%op� Áp(*)�rs(�¬»§m´{§ j-j   j  �ÁÂ® k ¨� �¨Y¡ ° §7¡ °:k ¨ ¹�k ´ cfe Ç cG² ¤ q µtý¨�®�¼Â¡�R ¶ ¯ ¸�§ j §m´ ¢9ÄëÆÉÈ�X^B�§7¨  �ÁÂ® k ¨� �¨Y¡ÑÃ3ÄëÆ)È�Ê Ý ° ¡{· ¢�³ý§m´�ÀÅ´� �®�´�  ¯  �¨�¡�§7¡ °:k ¨ o Ã t nèÐo Ã�Ò�Ó�ÊfÔ�Õ�Õ�ÕVÔ�Ã�Ö t Bí§7¨�©�§ Ý   °-l ·�¡ o cG² Ô c�e t Ý ° ¡%· c�e Ç cG² ¤ q µv ¼}¡{®}¼}¡�R ¶ ¢�³ý§m©�© ° ¡ °-k ¨h¸�·�§ ° ¨xwÎ¸ k ¾C®�¼}¡ ° ¨ l Ã µ

q µÆV`k ¾Í®�¼Â¡{ Ñ§m¨ §m©�© ° ¡ °:k ¨h¸�·�§ ° ¨Kw ¹�k ´õ} Ð ß?Ã�Ö*Ô�Õ�Õ�ÕáÔ�Ã�Ò�Ó�Ê ã � ß q Ô�Õ�Õ�Õ�Ô{¢£â qmã µ¥ µzy  �¡ ®»Ö Ð ¢£â q §m¨�©M®"Ê Ð ¾ ° ¨Sß�Ô ½�À½;¿ Ö�Ôfé n o Ã t�ã µ� µ����u� § j-j ®�´ k ¸�  ¯%¯�k ´ ¯ à3äÉÈ ç¯® Ð ®�Ö a ®"ÊXÊ ��ËKÌ � Ì�ÍÎÍ �ÏÍ­� � � � q �� µ ���^� q ä åÞä Ô j:k�l X Ã ÖÚ� �V���I�
�Âµ � � à ä ÈÇçú®»Ö3§m¨}©dß�å�äQ��ç&é n o Ã t RáÃ � Ð È a qmã TÐ § ���Y�0��§m©�© ¨ k ©} 

o È a q*t ¢ Ú §m¨�©�´%¼ j   o%o È a q�t ¢ Ú:Ó�Ê Ô�â÷¢ t ¡ k w µ�}µ � � ®»Ö÷äÉÈ ç¯®»Ö a ®"Êx§m¨�©CåYâ q Ä ð Ú�Ó � 3 §m¨�© × Ö%Ù � ÛYÚ Ã � ¢ � Ç Ã�Ú:Ó�Ê�¢ Ú:Ó�Ê ���Y�0�§m©�©3¨ k ©�  × Ö%Ù � ÛYÚ ¶ �?õ�ö ÷�� � 3 Ã � ¢ � §m¨�©3´%¼ j   o × Ö%Ù � ÛYÚ:Ó�Ê ¶ ��õBö ÷�� � 3 Ã � ¢ � Ô�Ã�Ú:Ó�Êý¢ Ú:Ó�Ê t¡ k w µ
� µ ��� È ¤a®»ÖS���Y�0�4 µ y  �¡ ®�~ Ð ®"ÊÉ§m¨�©Mô�Ú Ð × ��õBö]÷ Ã � ¢ � ¹�k ´èàÌäÉÈ ç¯®�~ µ
á µ �0�u� q ä å"ä Ô j-k�l X ®"Ê"ÖÚ� � q à � q �q à µ � � ®�~ °:¯   ±  �¨Ò���Y�0�
q�q µ y  �¡ ® ~ N � àX µ
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 ½ µ�����µ�� �Y½ � �

q ¥ µ ��� È ç¯®�~����Y�0� §m©}©9¨ k ©� �ôSX=Ú a ôSX=ÚG�PÊ"§m¨}©9´%¼ j   o ôSX=Ú�Ô�ôzX=ÚG�PÊ t ¡ k w µy  �¡ ô	Ú N ôSX=Ú a ôzX=ÚG�PÊ µq � µ � Í �
�
q � µ y  �¡ ® ~ N � à �PÊX µ
q �Âµ ��� ÈÎçZ® ~ â q ���Y�0�Ì§m©}©«¨ k ©� �ôSX=Ú a ôzX=ÚG�PÊè§7¨�© ´�¼ j   o ôSX=Ú�Ô�ôSX=Ú@�PÊ t¡ k w µ±y  �¡ ô	ÚG�PÊ N ôSX=Ú a ôzX=ÚG�PÊ µq �}µ ��� È Ð ®�~�â q ���Y�0� ¯  �¡Pô÷Ö N ôzX � à Ó�Ê µ
q � µ�� �@��� � �Ww µµ op��ik"%��� Áp(*)u&%( W w�| ÃVè w£z7�Îw?émvxu��Pw��S|2Ì Ã�¤ q Ì ¢Kè w�z	�GÆ�z�:�z7ye4�yfw�z}|ýw�yÑ| . z?� q Ì�z?�Í<o cG² Ô cfe t è w	z Ã"w{~Â4 . |�Ã ~ÿ| . cfe Ç c@² ¤ q � ,#. w��Ç| . w{y�wÌw?éÂ~:��|<��z ¢�/ z^<Ê<Y~ |<~�u*�ÞÆ . z7~-� w
Ã ~ÿ| . Ã"w{~Â4 . | o cG² Ô cfe t Æ�uY>�vk6�|<~-�94 Ã ~-�ß<}w�vx| . z}|j>�u���|¼ n ¶ Ö ½®¿ ¶ ½�À × o Ã t ä ¼YÖ ½;¿ ¶ ½�À × o w t ä c@²Åg o é n o Ã t â q�taëcfehgG¹ Ô j:k�l X o ¢£â q�t Ö a q a ñ j:k�l X ¾ ° ¨ ½ ñ cfec@²)ó Ô�é n o Ã t ¿ ó º Õ
,#. w ¢�/ z^<Ê<Y~ |<~�u��æÆ . z7~-� Æ�z7� è w9vxw�y`3 u�y?>�w�<'u��bz}|W>�u���| ¢�â q a ¾ ° ¨Sß�Ô ½�À½;¿ Ö�Ôfé n o Ã tfãv�yfuIÆ�w��%�fu�y%� �
Ï�"ÍikikÐÍ( ¶ j:l�k ´ ° ¡%·�¾ � µ q ¥ °:¯9d ¼ ¯ ¡ ¶ j:l�k ´ ° ¡%·�¾ � µ � Ý ° ¡%·	§m©�© ° ¡ °-k ¨�§ j7¯ ¡% �® ¯ á � q �}µHË ·�  ¯  §m©�© ° ¡ °-k ¨�§ jP¯ ¡% �® ¯÷° ¾C® j  �¾Í �¨�¡´¬ ´ k ® k�¯�° ¡ °-k ¨ � µ q�q µ Ë ·� �´%  ¹�k ´% Ñ¸ k ´�´% �¸�¡{¨}  ¯%¯è¹�k�j-j:k Ý ¯�µË ·� Ñ  ¯ ¡ ° ¾Í§7¡{  k ¨Å¡%·� /©� �®Â¡{·�¸�§m¨�¬P /©� �´ °²±  �© § ¯É¹�k�j-j:k Ý ¯ R

� y ¡% �® q ¸�§m¨�¬P E¸ k ¾C®�¼}¡% �© ° ¨9©� �®}¡%·ÕÔ j:k�l X o ¢)â q�t Ö k ¨Å§7¡É¾ k�¯ ¡`¢èâ q ®}´ k ¸�  ¯�¯%k ´ ¯§m¸�¸ k ´�© ° ¨ l ¡ k»V`k ´ k�j-j §m´�À � µ �}µ
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Í�n å r Ì Ô n � ês � ú Ñ � �på s � ú Ñ å r
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á d q d ú<�JjA8KeR�?:¥�76C8 Ðk� s?s � QR�J:9úg� �Af :9tEe;¢0 �x�ò� ø`ø �S�21 �4��ê³ê4�
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ÛF��ø?ö�ö�Ù;þ��`��ø.÷>Ü�Ù¥Ú�ö�ø��K�pÿ§øiÛ>Ü�%ö ü Ù���Ú(ÛF�K�%ÿ«ø»Û>Ü!��ö*Ù�ý ü Ù(�%Ú�ø#�%Ù7Ü ù�Ý ë¨��Ù��µÚ�í%��Ù�ÜkÙ�ÿKÙ���Ú�ýBø�� à ê á ��ÛC��÷9ÙEÿî�>Ü.Ú�ø ü Ü?økÙDþLø���Û�Úÿî�%ý\Ú Í�n å r�� ð å ± ð � ü Ù7ö�ÛCÚ�ø@���CýGø���A¬ø?ý¯Û�Ú�ö=ø��K�%ÿ«ø»Û>Ü!�9ÛF��þÍ�n å r��µÞ å ±�Þ � ü Ù7ö�ÛCÚ�ø@���CýGø���A¬ø?ý¯Û ü Ù���Ú(ÛF�K�%ÿ«ø»Û3Ü.Ýû}| �_Û>ö�ø����î�*ÛF��÷CÙWþª����Ù íPø(Ú	� ð å ± ð ÛF��þ Þ å ±�Þ � ü Ù�ö�Û�Ú�ø@���9ýGø�� à ê �³ö*Ù�ý ü Ù=�pÚ�ø#�%Ù�Ü ù�Ý
~ �}�P�2�3��î´�����%�<z ñ´8 e h<:«hB�=8�e��we�8 e �?8�e û<ü Û>ö=ý*ÙVQR�ª�76�� e�e 8Dt f ¤D�J�9s?8V� e �J: � ¦«�ih<s
e�h<:Ct � 8D:yÖ��h>: � ¦«�ih<s
eg�?: à ê  {z ¡ Ðk�Ae �=698Ze7h<¦«8 ô ï�j>h<s f 8�e ��Ð å h�e§�J:��=8�e��¾e�8 e �J8�e«õ4ö\÷>ø.Ú�ö�Û>ö"ù�¢µ5":È q ¤\h�e�8�eE�7698 e 8L8*
��je��M� e�e 8;t f ¤D�J�9s?8g� e �J: � ¦«�ih<s
e ��Ð �=698 e 8D� f � e 8;t´t98;ú e 8;8<¢ 	 �Ae h<s?s � �7698 ej>h<s f 8�e ��Ð å h<:É� e=e 8;t f ¤;�?�9sJ8 � 8;:2�7h<: � ¦«�ih>sB�je f e=8;t h�eU¦ � t f s f eD¢ í ú_h<�J:�u4Q@8 f e�8DtN~ú»��� ø<÷ �Dý eI� e=e 8Dt f ¤;�?�9�Js?�ª�"Í­�78�e���� f �«h<t9h � �78;t��J�½� � � e=e 8Dt f ¤D�?�Cs?8§� e �J: � ¦«�ih<s
eD¢¬5":
�76C8e f �Ee=8;� f 8D:_� � h e h<ú e h � 6�u�QV8I8*
 � sih<�J:¬�7698I�lh�e=�?¤�h>s?ú �Ae �J�=69¦§�J¤B�?t98Dh�eB�?:¬�=698´e f � e=�Af �7�?:C8Ý}Þ ���}���2��ß{� Þ �}�Ïà­��Ð N~ú»��� ø<÷ ��¢	 �Ae �=698gh e �J�=69¦§8��7�J¤WQ@8g8*
��=8D:9tC8Dt¶N ú»�4� ø<÷ �
�J¦ � s?8D¦«8D:_�=�?:9úI�"Q � jA8 e e=� � :Ee ��Ð í s,Öú �Ae �J�=69¦ ô ¢ ápo ® � :98 Ðk�Ae � e �?: � ¦§�?h<sjeKn/e f � e=�Af �7�?:C8¸á{â �{ãsàM� Þ �{�{ãm� r h>:9t � :98 Ðk�Ae úA8D:yÖ8 e h<sQe � h e e�8¯¦ � t f s f e¯n/e f � e=�Af �7�?:C8�ä �å�m� ä ã ��ãsàM� Þ ���{ãm� Ñ é r ¢�ñ�8Æe f9�9� sJ8D¦«8D:_�78;tON~ú»���çæø<÷ �Dý e@t9�Jj��je�� � : e=�<f �7�J:98 ���{ã�ès�{ã	àM� Þ �{��ãm� �_Í§hïe�QR�J�=¤�6L� � ¦Lh<×>8 e f9e 8¯�76lh3�Vt9�ªj��je=� � :«�2Íh´e � h e e=8E¦ � t f s f eVQ �Ae ×ye�h<¤;¤ �Ae t9�?:9úI� � í s?ú �Ae �J�=69¦ ô ¢ á\o ¢ñ´8 e 8 � 8Dh>�78;t¬� � �76O�=698E� e �?h<sje Ðk�Ae ¦ f sª�7� � s?�?¤Dh>�7� � :Kh<:Ct Ðk�Ae e=� f h e �?:9ú á ïAïAï<ï«�7�J¦§8KeD¢FG698 � :9sªÍ¬t9�ªôò8 e 8D:C¤D8�� � �7698I�78Ke��ïe=8 e �?8KeMõ�öp÷>ø(Ú�ö7Û>ö0ù­�jeB�76lh3�B�7698 e 8;t f ¤;�=� � :¾�jeB: � Qí�2Í�76C8ée � h e e=8B� e=e 8;t f ¤;�?�9sJ8 ��� sJÍ�: � ¦«�ih>sje ��Ð �7698��=8�e��4e=8 e �?8Ke û<ü Û>ö�ý�Ùp¢�FG698��=�?¦«8�e�QR69�?¤�6Uh e 8�76C8�h\j<8 e h>úA8 ��Ð h<sJs�� e �ih>sjePh e 8RúA�Jj<8D:«�?:�F�h>�9s?8 í ¢ á ï�¿2�=698;ÍIh e 8R�?sJs f e�� e h>�78;tI�?: 	 �?ú f9e 8 ô ¢ È ¢FG698 �Ae Í�h<:9t�8�
 � 8 e �J¦§8;:_�g� � �76�e=6 � Qð�769h>�M�=698��7�?¦«8�e Ðk�Ae ¦ f sª�7� � s?�J¤\h>�=� � :¬�J: à ê á h e 8: � Q ¤Ds � e=8E� � �=�?¦«8�e Ðk�Ae h ��� sJÍ�: � ¦«�ih<s}¦ f sJ�=� � sJ�?¤\h3�7� � :�u"e�8D8g¤ � s f ¦«: ð¥��Ð Fxh<�9s?8 í ¢ á ïC¢·�� f h e �?:9ú­�
egh�e Ð h�e���h�e½8�
 � 8;¤;�=8Dt�uwe=8D8¥�=698Kú e 8D8D:
sJ�?:98§�?: 	 �Jú f9e 8 ô ¢ È ¢�FG698 e 8;sih>�=� � :
� ¨� § e�6 � Q4eI�7698¥tC8D¤ e 8\h�e�8¥�76lh3�gQV8L6lh\jA8K8�
 � 8D¤��78Dt Ðk�Ae Í�n å é65 768 r ¢Oñ�8 � �Ee�8 e j<8K�76lh>�ghe=�J:9úAsJ8�¦ f sJ�7� � s?�J¤\h>�=� � :M�je@:98\h e sJÍ d �7�?¦«8�e@h�e Ð h�e��Vh�eV�J:§�=6984¤Dh�e=8 ��Ð h e �9�J� e h e Í�¦ � t f s f eD¢FG6 f eDu�QV8¯ú_h<�J:�� � �=6 Ð h�e��78 e h e �J�=69¦«8;�7�J¤Gh<:9t§hW��8��=�78 e e � 8;8DtÍÖ f9� QR6C8D:§Q@8 f e=8�h�e � h e e�8¦ � t f s f eV� �§e 8 �9e 8�e�8D:_� à ê á �J:Ee��=8\h<t ��Ð h<:¡h e �9�ª� e h e Í � :98>¢�Ré 
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degree of field extension over GF(2)

Polynomial basis with sparse modulus f=x^n+x^e3+x^e2+x^e1+1

multiplication (c_A) squaring (c_Q) c_Q/c_A	 �Jú f9e 8 ô ¢ È ®­FG�?¦«8�e Ðk�Ae ¦ f sª�7� � s?�?¤Dh>�7� � :Ðn � r h<:9t­e�� f h e �J:9ú®n H r Ðk�Ae �=698O�=8�e��¾e=8 e �?8Keû<ü Û3ö=ý�Ù\¢WFG698g�7�J¦§8Ke�h e 8½�7698�h\j<8 e h>úA8 ��Ð á ïAï<ïAï§� e �ih<s
eD¢2ö¯8 e 8 à ê á �je4úA�Jj<8D:­�_Í­h ��� sªÍ8Ö: � ¦«�ih>s��lh�e��je e 8 �9e 8Ke=8D:_�7h>�7� � :¬t f 8W� �Ià ê  {z ¡ªÞ9n�A r QR�J�76�A È à ê   z ¡�h>:O� e�e 8;t f ¤D�J�9s?8 ��� sªÍ8Ö: � ¦«�ih>s�QR�J�=6´h>�E¦ � e���­   ô : � :ÍÖ"v;8 e�� ¤ � 8�Õ§¤;�?8;:2��eD¢KFG698��7�J¦§8KeEh e 8�¦§h e ×>8Dt � :��76C8s?8 Ð �C��Ö0h3
��je;¢�FG698ée�¤\h<sJ8 ��Ð �7698 e �?úA6_�h�8Ö"h3
��je e 8Ds?h>�78KeV� � �=698B� f9� �7�J8D:_�Mn � r ��8��"QV8;8D:U� � �=6�7�J¦§8KeD¢
Ø ���xºS���{¹����%�%��ºx�=:_�@ðx�k���D�x�C�>�;�¬�P���!�{�{��î��k�l���>z í eGt9�je�¤ f e�e=8DtOh<� � j<8<ul¤ � :Ee�� e=f ¤��7�J:9úh$×l:9�ª�78u×l8DsJt à ° á S   à °   z ¡ÅÞ9n�A r �_ÍWh<:E� e=e 8Dt f ¤D�?�Cs?8�� e �?: � ¦§�?h<s�A   z ç � A ê z � # � A é È à °   z ¡e fC�9���<e �le@8(Õ«¤D�J8D:_�Gh e �J�=69¦«8;�7�J¤G�?: à ° á ¢xñ´8�6lh\jA8�h>s e 8Dh<tCÍ�¤;�J�78;t¾e � ¦§8 e 8;¦Lh e ×8e ��Ð æV8D:yÖ� e n ápoAÞ"á%r u2·�¤�6 e�� 8 �9� 8Ds�ÙpÚ�Û>Ü(ÝCn ápoAo ô h r uAh>:9t*ª�8@ñ®�J:§Ù%Ú}Û3Ü.Ý�n ápoAo<q_r ¢ 	 �Ae ¤ � ¦ � s?8;�=8D:98Ke�e;uQ@8�e�×<8��7¤�6¡�=698W�?t98Dh�e²Q@8 f e=8Dt�� � ×l:Ct¡h>:U� e=e 8Dt f ¤;�?�9sJ84� e �?: � ¦§�?h<s z ç � z � �@á � jA8 eRà ê ¢ñ�8 Ðk� s?s � Qpêò�?8 e sJ8 e w æ e �Js?s?69h e �Kn ápoAq<Þ u ápoAqAo_r �J: �Af9e h �9�9e�� h<¤�6�� � ×l:9t�� e�e 8;t f ¤D�J�9s?8� e �?: � ¦§�?h<sje;¢ í e=�J¦§�Jsih e �?tC8\hI�jeHe f úAúA8Ke��78;tO�J:U57|�|�|Òn È ïAïAï r u í ¢ Þ ¢ È h>:9t í ¢ Þ ¢ ô ¢

í : � �_j�� �Af e��?t98DhB�jeP� � �78Ke��Vh<s?sC� e �J: � ¦«�ih<s
e z ç � z � �bá�È à ê   z ¡�u Ðk�<e ú<�JjA8;: å È�É$Ê êh<:9t á Ì  Õ©å u�e f ¤D¤;8�e�e��Jj<8DsJÍ Ðk�<e � e�e 8Dt f ¤D�J�9�?sJ�J�"Í f :_�=�?slh<:I� e=e 8Dt f ¤;�?�9sJ8 � :98²h �9� 8\h e e0¨ �<eh<sJsò¤\h>:9t9�?t9h>�78Ke�h e 8 �9e=� j<8D:¡� � ��8 e 8;t f ¤;�?�9sJ8<¢
ñ¯8;8¬n ápo�òÍápr ¤ � :Ee��?t98 e eW� e �?: � ¦«�ih>sje ��Ð �"Í � 8 z ç � z �^ëbÈ à °   z ¡(uSQR698 e 8 å È­É$Ê êh<:9t¡�I�je¯h �Ce �?¦«8B: � ��t9�ªj��Jt9�?:Cú È å n å ±èá%r ¢²5":O6C�jeRFG698 �<e 8D¦ á 698 �Ce=� jA8;tO�76lh3�¯�=698 e 8h e 8 e��Af úA69sªÍ °ç � e=e 8Dt f ¤D�?�Cs?8g� e �?: � ¦§�?h<sje ��Ð �76C�jeW�"Í � 8L�J: à °  {z ¡�¢¥ñ�h�e�e=8 e ¦§h<:9:©n ápoAo d r u·Ch>�=v ð ¢ ð ¢ È uAúA8D:C8 e h>s?�?v;8Dtg�=69�je e 8�e f sJ�¶� � ¦ � :9�?¤�� e �J: � ¦«�ih<s
e z ç � A ê z � A é È à °  {z ¡�u_QR698 e 8A é È à¼ì° �je$×C
�8Dtòu��½�jeRh �9e �J¦§8 ��� QV8 e h<:9tU¤�6lh e n à ° r t � 8�eR: � �Rt9�ªj��?t98 È å n å ±­á%r ¢æV8D:yÖ � e n ápoAÞ"ápr úAhpj<8�h<:Lh<s?ú �Ae �ª�769¦ � � tC8D¤D�Jt98�QR6C8;�76C8 e h ��� sJÍ�: � ¦«�ih<sEA È à °  {z ¡��
e� e�e 8;t f ¤D�J�9s?8 �Ae : � �Du f e=�J:9ú�h>�R¦ � e�� Ô n å Í�n å r s � ú9n å � r=r �<� 8 e h>�=� � :EeV�?: à °A¿Qe�8D8Bj � :Uv fCew h>�7698;: w w 8 e 69h e t©n ápoAo<o_r u�·�8D¤��7� � : á ð ¢ o u Ðk�Ae hOt98;�7h<�?sJ8Dt �9e 8Ke=8;:2�7h>�7� � :�¢UFG6 f eDu¶Q@8
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¤\h>:î×l:9t�h<:I� e=e 8;t f ¤;�?�9sJ8@� e �?: � ¦§�?h<s z ç � z � �©áïÈ à ê  {z ¡9QR�ª�76Ih3�P¦ � e�� Ô n å ê Í�n å r s � ú å r�A� 8 e h>�7� � :EeP�?: à ê ¢�v � �7�ªj<h3�78Dt��_ÍI�76C8 e 8�e f sJ��e ��Ð ñR8D8Mn á\o�òÍá%r h<:Ct«ñ´h�e�e�8 e ¦Lh<:C:¬n ápoAo d r� :ie � 8D¤;�ih<s�� e �J: � ¦«�ih<sS¤D�ª�78Dt¾h<� � jA8§h<:9t �Af9e 8*
 � 8 e �?¦«8D:_��h>s � �Ee=8 e j>h>�=� � :Ee;u}QV8«h�e�e f ¦«8�769h>� e h<:9t � ¦§sªÍB¤�6 � e�8D:½� e �?: � ¦§�?h<sje Ð h<¤;� �Ae s?�?×>8Vh e �9�ª� e h e Í ��� sJÍ�: � ¦§�?h<sje;¢�FG698D:MQV8@¤ �Af sJt8�
 � 8D¤��Kh­� � �7h<s ��Ð�� :9sJÍ Ô n å Í�n å r s � ú ê å r �<� 8 e h>�=� � :Ee��J: à ê � � ×9:9t©h<:�� e�e 8;t f ¤D�J�9s?8� e �?: � ¦§�?h<s � j<8 e²à ê ��Ð t98;ú e 8;8 å ul� ÐS� :98W8�
��
e��le;¢ñ´8M¤\h<:©e � 8D8;t f9�O�AfCe e�8\h e ¤�69�?:9úL�2Í e 8�e�� e �J¤;�7�J:9ú��7698M: f ¦g��8 e���Ð � e �?: � ¦«�ih>sje z ç �z � �ëá2È à ê  {z ¡��769h>�½69hpj<8§� � ��8§�78Ke��=8Dt Ðk�Ae � e�e 8;t f ¤D�J�9�?sJ�J�"Í¡�_Í´æ@8D:ÍÖ � e ý e½h<s?ú �Ae �ª�769¦U¢FG698 Ðk� s?s � QR�?:9ú Ð h<¤;�¯�je f e=8 Ðkf s(¢
�4���K���4��ê�íµn wW� s � ¦g� á\oAq�òAr ¢äë¨��Ù ü �%Ü ù��K�%ÿ«ø»Û3Ü�A È à °  {z ¡�ø?ý4øJö=ö*ÙDþ��`�7ø"÷>ÜkÙ�ø���ÛF��þÄ���9Ü ùø��{ø(Ú�ýGö�Ù��%Ù7ö=ý�Û3Ü e 8;j ç n�A rNÈ à °   z ¡{ø?ýGø?ö�ö�Ù;þ��`��ø.÷>Ü�ÙpÝ Ñ êFG698 e 8 Ðk�<e 8<u�QV8B¤Dh<: e 8Ke�� e �?¤��V� � �7698�¤Dh�e=8 á Ì  Ì Û ç ê ßB� � ¤�698;¤�× Ðk�Ae �=698�8*
C�
e��=8D:9¤;8 ��Ð h� e �?: � ¦§�?h<s ��Ð t98;ú e 8;8 å È2ÉHÊ ê ¢ 	 f9e �7698 e ¦ �Ae 8�Q@8M¤Dh<: f e=8Mh´e=�J8;jA8E�_ÍU·�QVh<:
n ápoAq È r ¢
�4���K���4��ê{l�n�·�QVh<: ápo<q È u ¬V�<e=� sJsih e Í ô r ¢îv¶ÙpÚ åï�  � ï�÷9Ù�ø���Ú0Ù���Ù�ö=ýDÝ¾õ�ý=ý=�<ÿ�ÙKÙñð��ÛW�pÚ�Ü ù ����Ù���� å ÛC��þò ­ø?ýä��þ9þ�ÝÄë¨��Ù�� z ç � z � �óáVÈ à ê  {z ¡��lÛ>ýgÛC�
Ù��%Ù�� ���<ÿ�÷CÙ�ö9�����ÛW�pÚ7�%ö�ý?wiÛF��þS��Ù��K�DÙ4ø?ýGö*ÙDþ��`�7ø"÷>ÜkÙÙy¯ø���Ú@��ÙM�#�%Ü?Ü!�FíPø����p�*Û>ý�Ù7ýôó
w?øFy å ø?ý4Ù��%Ù��K�¤ �øJý/��þ9þ�� å _  È  �ÛF��þ ç �ê j ïp�%ö á ¦ � t ð ���%ö
w?øJøFy å ø?ý/��þ9þª�� �øJý4Ù��%Ù��K�¤ ¬þ���Ù7ýÁ����Ú@þ2ø��pøkþ9Ù È å �òÛC��þ å jöõ d ¦ � t Þ � �%ö
wJø?øJøFy å ø?ý/��þ9þª�� �øJý4Ù��%Ù��K�¤ ¬þ_ø��pø�þ9Ù7ý È å �òÛC��þ å jöõ´á ¦ � t Þ Ý
÷¡�OÛ>Ü?Ü;��Ú	��Ù7ö\��Û>ý*Ù�ý z ç � z � �{á �³Û3ý4ÛC�Z��þ9þS���<ÿ�÷CÙ�ö\���¨��ÛW�%Ú¡�%ö=ý\�T�%Ù7ö à ê Ý5 Ð å h<:CtO �h e 8R� � �76 � t9t�uAQ@8�¤Dh<:Lh>sje � h �C� sJÍ«·2Q²h<:4ý e e 8Ke f sª�Vh�e�6C84h<s e 8Dh<tCÍg¦«8D:_�=� � :98;t69�J¦xe�8Ds Ð Ñ"Ñ ¢�5": �9e h>¤;�7�J¤D8>u 	 h<¤;� ô ¢ È ð e � 8D8;tEe f9� �76C8©e�8\h e ¤�6 Ðk�Ae � e�e 8;t f ¤D�J�9s?8¥� e �J: � ¦«�,Öh<s
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Polynomial basis with sedimentary modulus f=x^n+h
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kjoEk�Ö<ª_i ¾�oÊi k�f�¾,ÛSâ ¦ i�hjÅ&ËSi-l8¿yuj¼8i ¿vi kzf�i_ÆvÅ­×¥oE¾�Æ�Ö!¼8i�ËEi ¼goE¾,l8i_kzf�i_ÆdR�t}æj¾�oEt�f�l8ksiá�oE¾�f�hjl8R�u�ÅS¾*f�lTÉ_tj¼8ÅS¾�¾�o&×}â�O�oE¾g��Ç p�Ú�ÅS¼T¼j¾�o&×rR�h�Å>ËEiZi�ÎsÅSÉ�f�¼TÛ p}kjoSk�Ö<ª i_¾�o�i_kzf�¾�l8i R_â � h�tjR�ÚÅSk�ÅSkjÅS¼8o�äSoEtjR�R,hjoE¾,f�É_tsf�É_ÅSkjkjo�f'æwi�ÆsoEkjiSâ1�-ts¾Wi�Î�uwi ¾�lT¿vi k�f�R�hjo&×Ýf�h�Å�fWR,oSáxf!×+ÅS¾�i:Öuæ�ÅSR,i_Æ
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Arithmetic in GF(2^n) using a normal basis and matrix-based multiplication

multiplication
squaring

one matrix multiplication in relation to one polynomial multiplicationO7l¥äEtj¾�i ¥ â^p�ã � l8¿yi_R�á�oE¾y¿{tj¼mf�l8us¼8l8É_Å�f�lToEkÔ� Ö À�ÅSkjÆòR,��t�ÅS¾�lTk�äñ� k ÀÊá�oE¾yf�hji]f�i_R,f�R�i ¾�l8i R
K�û5ü	ý�ù�þ(â � hji-f�l8¿yi_R�ÅS¾�i�f�hji�Å&ËSi_¾�ÅWäEi-oSá¥½&ÑEÑEÑ§f�¾�l8ÅS¼8R â Õ i ¾�i�ßDCuâdl8R�äElTËSi_kÝæzÛQÅÊkjoE¾�¿vÅS¼æ�ÅSR,l8RW¾,i_uj¾,i_R�i kzf~Å�f�l8oEk�×rlTf�hy¾,i_R,uwi É f;f�o�ÅSk�oEusf�l8¿vÅS¼skjoS¾�¿vÅS¼}æ�Å�R�l8R�ß ÇÙ���g$ Ø�Ø�Ø $ � C âxç�÷ À�â� hji�f�lT¿vi R5Å�¾�i�¿�Å�¾	éSi Æ§oEk}f�hsi¥¼Ti áxfml�Ö!Å�Î�l8R â � hsi¥R,É>ÅS¼Ti¥oSá�f�hji;¾�l¥äEhzf�l�Ö!Å�Î�l8R�¾,i_¼2Å�f�i_R�f�oZf�hsi��tjoSf�l8i_kzf§� n À�æ|i f!×¥i_i k]f�hji}f�lT¿vi�á�oS¾�oEkji�¿�Å�f�¾�l Î�Ö æ�ÅSR,i_ÆQ¿{tj¼mf�l8us¼8l8É_Å�f�lToEkyl8kQf�hji}É~hjoER,i_kkjoE¾,¿�Å�¼&æ�Å�R�l8R�ÚjÅSksÆqf�hji
f�l8¿yi�á�oS¾+oEkji
uwoE¼mÛ�kjoE¿yl2ÅS¼�¿{ts¼Tf�lTuj¼8lTÉ>Å�f�l8oEkÊo�á/f!×¥oÊu|oE¼TÛ�kjoE¿yl2Å�¼8RoSá5Æji7äS¾�i_i­Å�fr¿yoER,f÷2 3Â½}o&ËEi ¾MßDCzâ
ÅS¾,lTf�hs¿vi�f�l8ÉÊá�oE¾§Å]kjoE¾,¿�Å�¼�æ�Å�R�l8R­¾�i uj¾�i R�i_kzf�Å�f�lToEk�tjR�lTk�ä]f�hsiq¿{tj¼mf�l8us¼8l8É_Å�f�lToEke¿vÅ�f�¾,lmÎ�lTRf�o�o�R�¼To#×}â
a �UN��o@BA��1�T���N�	���_�*���_�	�+�$� �±���E�������¼�����P�$�����
�����N�.�N�	�Z�*�Z�$�T�|� Þ RÊá�oE¾�u|oE¼TÛ�kjo�Ö¿yl2ÅS¼�æ�ÅSR�i R7Ú+×¥i�R�tj¿y¿�Å�¾�l"ª iqf�hjidá	ÅSÉ�f�R�á�o�É tjR�lTk�änoEk u�ÅS¾�Å�¼8¼8i ¼+i:Îsu|oEkji kzf�l2Å�f�l8oSkäâ Õ i_¾,i¿{tj¼mf�lTuj¼8lTÉ>Å�f�l8oEk�l8R�¿vÅ�f�¾�lmÎ�Ö æ�ÅSR�i Æ�¿{tj¼Tf�l8uj¼Tl8É_Å�f�lToEkäâ � hjirR,l»äEkjlrâ�É>Å�kjÉ_i�oSáwoEusf�l8¿vÅS¼�kjoE¾�¿vÅS¼æ�ÅSR,i_R¥l8k�f�hjiZÅWæ|o#ËSi
¾,i á�i_¾,i_kjÉ i_R�¿vÅWé�i_R;tjR¥f�o­ÆjlTR,f�l8k�äEtsl8R�h%æ|i f!×¥i_i_kQÅ�¾	æjlmf�¾�Å�¾,Û�Úz¼To&×ÂÆji_k�ÖR�lmf!Û�Ú�ÅSkjÆvoEusf�l8¿vÅS¼skjoS¾�¿vÅS¼�æ�ÅSR,i_R â Þ RWá�oE¾�uwoE¼mÛ�kjoE¿yl2ÅS¼TR7Ú�×¥i�¾�i_R*f�¾,l8É f¥oEtj¾,R�i ¼TËEi R;f�ooâjkjlTf�iâ�i ¼8ÆjR�ßDC�â|â ¦ hsl8¼8i§ÅS¾	æslTf�¾�ÅS¾,Û�kjoS¾�¿vÅS¼sæjÅSR�i R�i:Î�l8R,f
á�oE¾-ÅS¼T¼�â�kslTf�i:â�i_¼TÆjR7Úgf�hji{f!×¥o�o�f�hji ¾f!Û�uwi R¥o�áäkjoE¾,¿�Å�¼ji_¼Ti_¿yi_kzf�R�Æjo�kjoSf¥ÅS¼m×�Å>Û�R¥i:Î�l8R,f7Ú�ÅSR�Æjo�É tj¿yi_kzf�i Æ�l8k � ÅWæj¼Ti ¥ âT½Eâ Þ R�¾�i:Ö¿vÅS¾	é�i_ÆdÅWæ|o&ËEi�Ú�f�hsi
¿{tj¼mf�lTuj¼8lTÉ>Å�f�l8oEk{lTR+R,¼8o&×ÂÉ_oS¿vu�Å�¾�i_Ævf�o§u|oE¼mÛ�ksoE¿vl8ÅS¼j¿{ts¼Tf�lTuj¼8lTÉ>Å�f�l8oEkgâÑ�á�×¥i{tjR,i{ÅSk�oEusf�lT¿�Å�¼�l8kjR*f�i>Å�Æ]oSá�Å�keÅS¾oæjlTf�¾�ÅS¾*ÛdkjoE¾,¿�ÅS¼Sæ�Å�R�l8Rrf�hsi_k]f�hji�æ|oEtjkjÆ�Æj¾�oSujRá�¾�oS¿ÐÉ t�æjlTÉZf�o§��tjÅSÆj¾�Å�f�l8É�â X i�ËEi ¾,f�hsi_¼8i R�R�ÚÚf�hjl8R;l8R¥R�¼To#×¥i_¾¥f�h�ÅSk�i�Î�uwoSkji_kzf�l8Å�f�lToEk�tsR�l8k}äÊÅR�ujÅS¾�R,i�lT¾�¾,i_ÆjtjÉ l»æj¼Ti�¿yo�Æjts¼8tjR�ênÅ�kjÆ1p�Å�¾�Å�f�R�t�æ�Å���RrÅS¼¥äEoE¾,lTf�hs¿¦Ú�R�i i � ÅWæs¼8i_R © â © ÅSksÆ © â ¥ â� hji�i�Î�u|i_¾,l8¿yi_kzf�R-tjksÆji_¾,¼8l8ksi§f�hjlTR-Æjl8R�ÅSÆsË�ÅSkzf~Å�äEi{oSá¥¿�Å�f�¾�l Î�Öuæ�ÅSR,i_Æe¿§tj¼Tf�l8uj¼Tl8É>Å�f�l8oSkQá�oS¾ÅÊkjoE¾,¿�ÅS¼�æ�ÅSR�lTR�¾�i uj¾�i R�i_kzf�Å�f�lToEkäâ� Å�æj¼8i ¥ âñuqR�hso#×rR}f�hsiÊhjl»äEhØu|oER,R�l»æs¼8i{R,uwi i_Æ�Ö�tju�×rhsi_k�É_oE¿yujtsf�l8k�ädi:Îsu|oEkji kzf�l2Å�f�l8oSk



¤EÑ H8I'JLKNMPORQTSVUW JYXZO\[
X oE¾�¿vÅS¼&æ�ÅSR�lTRr¾�i_us¾�i_R,i_kzf~Å�f�l8oSkqã�¿{tj¼Tf�l8uj¼Tl8É_Å�f�lToEkv¿vÅ�f�¾�lmÎÅS¾oæjlTf�¾�ÅS¾*Û ¼8o&×ÒÆji_kjR,lTf!Û oSusf�lT¿�ÅS¼ÅS¾�lmf�hj¿yi f�l8É¿{tj¼Tf_âr�3qHrgÀ =@p72 z pj�s� Ö ½#ÀL2 C 3 p��N2 G 2 C 3 p72R���t�ÅS¾,l8k�ä��3q
t�À Ñ Ñ Ñ

qrÇvu;wu x Ñ Ñ Ñi�Î�uwoSkji_kzf�l8Å�f�lToEkR�i_��tji kzf�l2Å�¼ p Å�yz|{d}&~ Å �*½-�����*½#À,À ps�s�^�Ô½#À Å��z|{d}�~ Å �*½-�����*½&À�À G Å��z|{d}�~ Å �*½-�����*½#À,À
u�ÅS¾�Å�¼8¼8i ¼ = p72 z%� ¼8o�ä C 2D� =@pj�s�^�ñ½#ÀL2 C � ¼8oWä C 2D� = G 2 C � ¼8o�ä C 2D�

� ÅWæj¼8i ¥ âñu*ã;P+oEtskjÆjR�oEkQi�Î�uwoSkji_kzf�l8Å�f�lToEk�l8k°ßDC â äElTËSi_kCæ�Û�Å�kjoE¾,¿�Å�¼1æ�ÅSR,l8Rr¾�i uj¾�i R�i_kzf�Å�Öf�lToEkd×rlTf�h�¿vÅ�f�¾�lmÎ�Ö æ�ÅSR�i Æd¿{tj¼mf�l8us¼8l8É_Å�f�lToEkäâ
l8k�u�ÅS¾�ÅS¼8¼Ti_¼\â � hjlTR­lTR­É_ÅStjR,i_Æ�æzÛná�¾�i ivR,��tjÅS¾�lTk�äER_â�]5ÅS¾�Å�¼8¼8i ¼WÉ_oE¿yujtsf�l8k�äQÆji É_¾,i>ÅSR,i_R{f�hsif�o�f~ÅS¼�¾�tjkskjl8k�ä�f�lT¿vi�á�oE¾7i:Î�uwoEksi_kzf�l8Å�f�lToEk�æzÛ{ksi>ÅS¾,¼TÛ�oEkji¥oE¾�Æji ¾7oSáÚ¿vÅWäEkslTf�tsÆji¥É oE¿yu�ÅS¾�i Æf�oyR�i ��tji_kzf�l8ÅS¼/i�Î�uwoSkji_kzf�l8Å�f�lToEkäâ X i�ËEi_¾*f�hji ¼8i R�R7Ú|f�hji�æ|i_R,f�æ|oEtjkjÆ�oEk]ujÅS¾�ÅS¼T¼8i ¼gi�Î�u|oEkji k�Öf�l8Å�f�lToEkdl8RroEks¼TÛ x �$2 C ¼To�ä12�À:â � ÅWæj¼Ti © â © R�hso#×rR�f�hji}R�ÅS¿vi�ÅSR*Û�¿vusf�oSf�lTÉ}i_R,f�l8¿vÅ�f�i R�á�oE¾rÅu|oE¼TÛ�kjoE¿yl2Å�¼1æ�ÅSR,l8R
¾,i_uj¾,i_R,i_kzf~Å�f�l8oEk]oSáEßDC â ×rlmf�h�R�u�ÅS¾,R�i{¿yo�Æjtj¼8tsR
ÅSksÆ]É_¼8ÅSR�R,l8É_ÅS¼5¿§tj¼Tf�lmÖuj¼Tl8É>Å�f�l8oSkäâ � hsi�á	ÅSR,f�i_R,fru|oE¼mÛ�ksoE¿vl8ÅS¼�¿{tj¼mf�lTuj¼8lTÉ>Å�f�l8oEkyÅS¼¥äEoE¾�lmf�hj¿ äSlTËEi R�Åªæ|oEtjkjÆdoSá�oSkj¼TÛx �_2 C À�á�oE¾Wf�hsl8R;Æ�Å�f~Å�R,f�¾�tjÉ�f�tj¾,iSâ � h�tjR7ÚjÅ�kjoS¾�¿vÅS¼Èæ�ÅSR,l8R;¾�i_us¾�i_R,i_kzf~Å�f�l8oSkql8Raæwi_Å�f�i k�æzÛvÅR�u|i_É l2ÅS¼|u|oE¼TÛ�kjoE¿yl2Å�¼�æ�ÅSR,l8R+¾,i_uj¾,i_R,i_kzf~Å�f�l8oEkgâ � hji�¾�i_ÅSR�oSk�á�oE¾¥f�hjl8R;l8R�f�hjÅ�f�¿vÅ�f�¾,lmÎ�ÖuæjÅSR�i Æ¿{tj¼mf�lTuj¼8lTÉ>Å�f�l8oEkqlTR�f�o�ovR�¼To#×}â � hji ¾�i�á�oE¾�i�Úw×¥i{Æjl8R,É_tjR,R
lTk�f�hsi§R�t}æjR�i ��tsi_kzf���i_É�f�l8oSkjR ÿ�� ¤hjo&×Âf�o§R�t�æjR*f�lmf�tsf�iZf�hsi_R�i
¿{tj¼Tf�l8uj¼Tl8É_Å�f�lToEkÊÅS¼¥äEoE¾�lmf�hj¿ æzÛvá	ÅSR*f�i ¾+oEkji R¥á�oE¾¥Å­R,uwi É_l8ÅS¼|f!Û�u|ioSá5kjoE¾,¿�ÅS¼�æ�ÅSR�i R7ÚÚk�ÅS¿yi_¼mÛvf�hji:®�Å�tW��uwi ¾�l8o�ÆjR â
a � T �h�5� �����P�_�T� ���e�]���E�7�����ô�����.��� ���
�����N�.�N�	�P�*���_�	�|� Ñ!kØÅykjoE¾,¿�ÅS¼Sæ�Å�R�l8RZ¾�i uj¾�i:ÖR�i kzf~Å�f�l8oEk}oSá­ß,á â ÆjlmË�l8R�lToEk�æzÛ}ÅSk}i ¼8i_¿yi_kzf Ê 
¦ß �á â l8R�tjR,t�ÅS¼8¼mÛ
É oE¿yujtsf�i Æ�æ�Û�¿{tj¼Tf�l8uj¼Tl8É_Å�Öf�lToEk­×rlmf�h�f�hji�Àa�9��µ~½\´Zµ Êo� " 
¦ß7�á â â � hji+l8kzËEi ¾�R�i+É>ÅSkªæ|i+É_ÅS¼8É tj¼2Å�f�i_Æ¨æzÛ§i:Îsu|oEkji kzf�l2Å�f�l8oSkR�lTkjÉ_i Ê á â � C Ç Ê á âxçW÷G� Ê � " Çì½ � Ê � " Ç Ê � "
æzÛeO�i ¾�¿vÅ�f>��R
��lmf�f�¼Ti � hsi_oE¾,i_¿gp�â^u�â���i�f�f�l8k�ä�6­Ç á âxç�÷ � "á � " á�oE¾§2]
�ü��9"­Å�kjÆ�4qÁ p/�wf�hsii�Î�u|oEkji k�fB6 Ó Ç 4 Å 3 pÊl8RGE,tjR*f

6 Ó Çe4 Å 3 p}Ç 4 Å � " 3Â½4V3Â½ � �_4V3Â½#ÀL4��Ò�_4V3 pEÀWÇ*6 � �$4V3Â½&ÀL4��ã�$4V3 pSÀ
�� ¥ âT½ ÿ À
O�oE¾t4�Ç­p/�wf�hsl8R
É oE¼8¼8ÅSujR,i_Rrf�o�6_ÓwÇ­p Å 3ypyÇ­p � �¨p Å � " 3ã½#À�×rlTf�h�6­Ç�p Å � " 3Ô½Eâ � hjii�Î�u|oEkji k�fB6­hjÅSR�f�hji>4&Ö@ÅS¾*Ûq¾�i uj¾�i R�i k�f�Å�f�lToEk

�36#À�á;Ç��*½�$������_$>½� ��� �Å � "
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� UOVl~Ä§ÇÕØ×g� 7 ��ÙeU¦��^o]��1�gUN¬?`?�O]UÙJ��U��3���nV�[D�i[��>& � Ð���^?¬?�=UnVl­M§]©¥;1`?�Lb�V�bX��V ò�� � òB® ]�;i��1[�[�Vi[��¯~ �¯� b?UO^o�_U�bX�,°DUN�8[D�i­�§]©

y^�#íî	ïrð ñ ¥1ò î §��#íîFïrð ñ ¥1ò ®8® �m	 î §�� íî	ïrð ñ ¥1ò � î §¯�By�µ
��^?¬ � � � ¥ y�§�� Û îFï2ð ñ ¥
7 î �c[�¬�~�� � §¨�8[D�l���i� ò�� § � ò î ! & §/© � � Ì d?dJ�*Ò�]=^JèWV�b?U�]=^B°�UN�1;gU]=;g[D�c[D�1d?bM]=;1� � [�� � � Ð?�_U�bX�,°DU

� ë�íî	ïrð ñ ¥87 î �c[�¬�~ � §�µ ö2öOö µ	íî	ïrð ñ ¥87 î �c[�¬W~ G §Ró¶� íîFï2ð ñ ¥87 î �Q[�¬c& � §�rd?�gUN]��r��è�U�[��ny�]=^ � � «
]=^X�'�U�iÒ�Ð��=UOV$~ � µ ö2öOö µ�~ G ÙeU¦V1b?U�}m]=�g�1UN¬M`?�N]iÙJ�=UÑ�3���OV1[D�1;�[��_& Ý ß��^?¬ � � 	 µ ö2öOö µ � �
±>V1b?Uy�N[D�g�1UO;1de[D^?¬?]�^Jè��N��^?[D^M]=�,�'�B]=;1[��Q[D�gd?b?]�;1�c;��i]�V1b ò » §à� ò î ! & §]© ���^?¬�~ » ¥1ò » §��L�Í�8[D� ÷  á¹� �} � {|U�¬?UO�X^MU�V1b?U��r��d� !
ÕØ× ¥ y�§ # � ��ÕØ×g� 7 ��² ¥ & � §¤ �# � ¥ � � 	 ¥�¤ §	µ öOöOö µ � � ± ¥�¤ §W§ ö¥%( � ¥���§�ib?]��Lbh]=;f�rbM[D�Q[��Q[D�gd?b?]�;1�²[��y�g]=^JèD; �M© � ¤ ]=;\èD]�°�UN^j��;f���=]=^MU,���l�N[D�`Ù?]=^X��V�]=[�^w[��yV�bMU�N[�^�;g`JèB��V1UN;i[��Oy£V�b?UO^� ¥ íÈWÉ �OÊp¡ ¤ � y ×³¤ §¯� íÈWÉ »iÊp¡ ¤ » í î	ïrð ñ ¥87 î �c[�¬Q& � § ö
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��<¼ � Á ¿�½¯Ë���¾:¿�Ì Æ ¿ Á ý Ä � ¼ � ¼ ý ¼�Æ ¾ Â�¸ © V�]=;l��� UOÇ=Ç �b�p^?[S�i^oÊ3���nV ¥ ;1UOU�U�Ísè?Í���UN�Q��UO°¥ ÷8�D��� §	Ð � UN�c�r� ÷ Í ÷ §_V1bX��Vi^?[D�g�r��Ç=]�V
ÒQ]=;�]�^?b?UO�1]�V1UN¬���Ç�[D^JèW��9�-�ÎE7:3T-�®>Ï²7:0 °�¾ÕØ×�à7ÕØ× ã 	 à7ÕØ× ã 	 ã õ à ����� à7ÕØ× ã 	LÐ Ð Ð ã1Ñ µ�ib?UO^?UO°�UN��V1b?U�¬?U2è��1UNUO;I  � µ öOöOö µ5 aÒ2Ù ÷ ���1UfdX��]��g�i]�;1Uf�N[��³d?�g]=�cU�Íª.H�«�¬�­�ç=�.� ¥ ��UN�Q��Un° ÷]�D��� §nÍ�LONAP�  � SmloY� ³ß�Q�N�P��ÒX�`"X����.U+VK�}N���XA_WV P'V*�ANnVKloPbN���N5U+_	Ä� oÓ
  �

�  �ß2ÄoSmloYzy » Q�N�S�loXAU+�vSmp�N�pwN���N�l4POVhlÓÕØ× ã ê XD�]N�U¨ÕØ×M\%XAU¨¹
Ó ÷ µ�¥ cl# �4N�l$y�Ó y �
� y�ß

Vh_�l4XAU+�vSmp VKlÓÕØ× ã X��AN�U�ÕØ× cä���å�å�æ�ç ��]=^?�OU�  � ��^?¬÷ ³ß$���1U��N[m��d?�1]��QU'ÐMV�bMU¦�XUOÇ=¬CÕØ×�ã:ÓLÕØ× ã 	 ¥ ÕØ× ã õ §_Ó ÕØ× ã õ ¥ ÕØ× ã 	 §]=;�V�b?U�;g�r��Ç�Ç=UO;gV�U�Â�V�UN^M;1]=[�^��XUOÇ=¬�V1bX��V��N[�^pV���]=^M;�Ùa[�V�b]ÕØ× ã 	 ��^M¬ÇÕØ× ã õ Í � UO^?�NU'Ð<V1b?U�;1UnV¶ Ó¡��y × ¤ 	�
� y × ¤ õß !�Ô   ¡ � £¨  � ��^M¬ Ô   ¡Jß\£  ³ß � ]=;>��ÙX��;1]�;>[�ÊJÕØ×�ã¦[S°DUN�âÕ�× ! ��Ò¦�N[D^Z�;gV1�1`?�nV�]�[D^¤Ð���^¦ÒÉUNÇ�UN�cUN^BVl]=^!ÕØ×�ãQÓ ÕØ× ã 	 ¥ ÕØ× ã õ §��,��^?ÙeU��i�g]�V1V1UN^o��;l�W�?^?]�V1U�Ç�]=^?UN�����O[D�e�Ù?]�^X��V�]�[D^w[�ÊyUNÇ=UO�QUO^BV�;�[�ÊâÕØ× ã õ �i]"V�b��O[�UnÕQ�O]=UO^pV1;f]=^½ÕØ× ã 	 ÍM�_`MV�¶ » Ó ¥ y » µ ö2öOö µ�y × ã ê �
	» §]=;��]ÙX��;1]�;�Ê8[D��ÕØ× ã ê Ê8[��[¹¦Ó ÷ µ�¥qÐy��^?¬ÈV�bp`?;c��^¦ÒÖUOÇ=UN�cUN^BV�[�ÊcÕØ×DãÖ]=;[è�UN^?UO����V1UN¬8ÙÏÒÖ�Ç=]�^?U,���$�N[��[Ù?]=^?��V�]�[D^�[�ÊyV�bMUc;gUOV�¶�Íi��]�^?�NUf=$¶ Ó�  �

�  ³ß�Ó� �ÐÅ]"Vf]=;$]=^?¬?UOUN¬��CÙX��;g]=;NÍ
��ÒW��;1;1`M�QdMV1]=[D^��_U�b?�S°�U\è��N¬ ¥   � µ5 �ß�§PÓ ÷ Ðp��^M¬�Ù¦Ò�V1b?U�× b?]=^?UO;1UI�lUO�r��]=^?¬?UO�PØ�b?UN[��1UN�V�bMUN�1U¦U:Â�]=;uV$Ù � µ1ÙØßM§jÚ�;1`M�Lb�V�bX��V�Ù »   » Ó ÷ �c[�¬f aÛ � » ��^?¬l¡ÉÓ¶¡ � � Ù�ß5 �ß ñ ¡Jß � Ù �   ��ib?UO�1Ul¡ » Ó ¡c�c[�¬e  » Ê8[D��¹:Ó ÷ µ�¥�Í � `MVky × ã ê» Óuy » Ê8[D��¹rÓ ÷ µ�¥qÐ �ib?]��LbÜd?�1[S°�UN;
y ×�¤ Ó ¥ y �

� y�ß	§ ×³¤ 	3Ý õ ã õ³Þ ¤ õ Ý�	 ã 	 Ó¡y ×³¤ 	�
� y ×³¤ õß ÍlØ�b?U��Q��d]¡ �# ¥ ¡ � �c[�¬e  � µF¡oß��c[�¬i �ß�§]=;�ÙM] ;gUN�nV�]"°DU�ÍyØ�bp`?;rÐp¶ ÓR��y × ¤ !aÔ   ¡½£   � ��^?¬ÉV�b?U��NÇ=��]=�¥Ê8[DÇ�Ç=[S�i;NÍ �«����OV ( Í ¥ ÷ ;1bM[q�i;��É� �OÒhV�[��N[D�cd?`MV1U�V�b?Uc��`?Ç"V�]=dMÇ=]=�N��V�]�[D^��r��V1�1] Â�ß�à²[�Ê_V1b?Uc^?[D�1�Q��ÇÙX��;g]=; ¶ Ó ¥ y�µ öOöOö µ�y × ã 	 ã õ �
	 §�]�Ê�èD�O¬ ¥   � µ5 ³ßF§lÓ ÷ ��^?¬hV�b?U��r��V1�1]��NUN;lßMà ê ���1U���Ç=�1UN��¬%ÒèD]"°DUN^ÉÊ8[D��¹¯Ó ÷ µ�¥�ÍPØ�b?]�;i� ��;l��Ç�;1[W¬?[D^?U�]�^G��UN�Q��Un° ¥ ÷8�D��� §	Ð � UN�c�r� ÷ Í ÷ Íª.H�«�¬�­�ç=�X� ¥ ��UN�Q��Un° ÷]�D��� §nÍ�LONAP�  � Ä� �ß�SmloYTy � µ�y�ß�Sm_�Vhlcá4Sg`]P q8cãâMä Sml4YT_�NAPü wÓ   �

�
 ³ß c LONAPPßMà 	 Ó ¥ Ù ¾ 	 H å 	 § ÈWÉ ¾ 	 H å 	 Êp¡ 	 Sml4Yrß�à õ Ó ¥3æ ¾ õ H å õ § ÈWÉ ¾ õ H å õ Êp¡ õ Q�NiP3�oN��m�
p P�V6�.pKV�`�S�P'VwXAl
�vS�P'UWV�`"N5_�XA\�¶ » Ó¡��y ×³¤» !�Ô   ¡½£   � \%XAU�¹¯Ó ÷ µ�¥ c
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· V*¸ # �oNI�m�mp P'Vã�.phVw`:S�P�V�XAlf�vS�P'UWV"çQßMàèÓ ¥
é ¾ H å § ÈWÉ ¾ H å Êp¡ XA\2yjÓBy �

� y�ß|Vh_��jV*�AN�l«Qn!é ¾ H å Ó�Ù ¾ 	 H å 	 � æ ¾ õ H å õ�P�oN5U:NÖº�ê º » �Q[�¬i  » Sml4YË¡:ê�¡ » �c[�¬e  » \%X]US¹�Ó ÷ µ�¥ c· VKV*¸ # �oNfYdN5ld_+V%P"!È}SàîXA\�ßMà VK_vP3�oN��.U:XZYe�Z`]P�X]\MP��oNfYdN5ld_+V%P'V�N5_�}qà 	 S�loYj}Sà õ XA\�ßMà 	Sml4Yrß�à õ Ä4U:N�_*�ÒN�`AP�V��AN5p%! c· VhVKV*¸ # �oNM�m�
p P�V6�.pKV�`�S�P'VwXAlk�vS�P'UWV"çmß�à `�Sml�Q�N�`�Smp�`S�
p<S�PbN"Y��ÒV P���}qàëÓè}Sà 	 � }Sà õ �:�
p©�
P�V6�.pKV�`:S�P'V�X]ld_{VKl!ÕØ×a\<U�XA�ìß�à 	 SmloYQß�à õ cä���å�å�æ�ç ��Òj¬?UO�X^M]�V�]�[D^j[�Ê�ß�àªÓ ¥
é ¾ H å § ÈWÉ ¾ H å Êp¡ �_UcbX�,°DUky × õ � yµÓ Û ÈWÉ å Êp¡ é ¾ H å y ×³¤Ê8[D� Ô  8º�£¨ ¯Í�«e���OV ( Í ¥ ÷ èD]�°�UN;

y × õ � yjÓ ¥ y �
� y�ßF§ × õ � ¥ y �

� y�ß�§PÓîí]y × õ� � y �uï � í8y × õß � y�ß ï
Ó í y × õ 	�

� y � ï � í y × õ õß � y�ß ï Ó ë íÈWÉ å 	 Êp¡ 	 Ù ¾ 	 H å 	 y × ¤ 	� ó � ë íÈWÉ å õ Êp¡ õ æ ¾ õ H å õ y × ¤ õß ó
Ó íÈWÉ å 	 Êp¡ 	 íÈWÉ å õ Êp¡ õ Ù ¾ 	 H å 	 � æ ¾ õ H å õ í y ×³¤ 	�

� y ×³¤ õß ï Ó íÈWÉ å Êp¡ ¥ Ù ¾ 	 H å 	 � æ ¾ õ H å õ §¸y ×³¤
�ib?UO�1U�¡ » ê ¡Q�c[�¬i  » ��^?¬8º » êvº��Q[�¬i  » Ê8[D�C¹oÓ ÷ µ�¥�Í Ì �O[D�Qd?���1]�;1[D^�[�Ê�V�bMU�N[�UOÕc�O]=UN^BV1;$d?�g[q°�UN; ¥ ]�§JÍ Ì ^wUO^pV1�eÒ é ¾ H å ÓFÙ ¾ 	 H å 	 � æ ¾ õ H å õ ]=^Éß�àð]=;i^?[D^���kNUO�1[r]"Ê>��^?¬o[�^?ÇiÒ]�Ê�Ùe[�V1bmUN^BV��g]=UN;�]�^rß�à 	 ��^?¬:ß�à õ ���1U�^?[�^��³kOUN�1[MÍPØ�b?UN�gUOÊ8[D�gU�ÐM�_U�bX�,°DUfU:ÂM���nV�Ç*Òm}Sà 	 � }Sà õ^?[D^Z�³kNUO�1[:UO^BV��1]�UN;�]�^oß�à§��;$�NÇ=��]=�cUN¬o]=^ ¥ ]=]Â§nÍ�{|U�[�Ù?;gUN�g°�U�V�bX��V��r^M[D^��³kOUN�g[:UN^BV���Ò��N��^ÙeU��N��Ç=�O`?Ç©��V�UN¬:�i]"V�b�[D^?Uf��`MÇ�V�]�d?Ç=]��,��V1]=[D^c]=^!ÕØ×�ÐXbMUN^?�OU�Ð ¥ ]�]=]�§PÊ8[DÇ=Ç�[S�i;�]=�c�QUO¬?]©��V�UNÇ*ÒDÍ �
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^M[D�1�Q��Ç=]"V
Ò]=;¯è�]�°DUO^ÓÙ¦Ò�V1b?UlV1�����OUi�r��dW¬?Un�X^?UO¬:]=^ ¥ R Í � §JÍ¯{|U��gUN�N��Ç=Ç?;g[D�cUldM�1[DdeUN�uV�]=UO;y[�ÊaV1b?UiV������NU�Ð;1UOU£U�Í è?Í � ]=¬MÇ �ñ� ]=UO¬?UN�g�1UO]�V�UO� ¥ ÷]�D� ó §�Ð�Ø�bMUN[D�gUN� ¥�Í ¥ óo¥ ]�]=]Â§b� ¥ °%§Q��^?¬µØ�b?UN[��1UN� ¥�Í ¥ R Ð�1UO;1deUN�nV�]�°�UNÇ*Ò�ÐXÊ8[D�i��d?�1[�[�ÊòÍª.H�«�¬�­�ç=�MA�ç�LONAPió SmloY[ BQ�Nf��XA_+V%P'V*�ANaVhl4P�N1��N�UW_iSml4YÇÕØ×[Q�NkP��oN��dldV%P�N��oN�pwYÈ�ÒV P3� ¦N�pwN���N�l4P'_ c· V*¸ # �oN�P�U�Sg`�N$Ø���× ã ~ ×�Vh_|STphVKloN:S�UMP'U5Smld_+\%X]U+�vS�P'VwXAl�\<U:XA� ÕØ×�ãxXAl4P�XNÕØ× c· VKV*¸�Ø��W×�ã ~ × ¥w¤ §yÓ   ¤ \%X]U ¤ §?ÕØ×'ÄoSmloYrØ��W×�ã ~ × ¥�¤ × §yÓ·Ø���×�ã ~ × ¥w¤ §²\%XAU ¤ §½ÕØ×�ã c· VhVKV*¸ # �oN[P'U5Sg`"NkVh_÷P'U�S�ld_+V%P'V��]N2Ä|V c N c Ø��W×*ôJã ~ × ¥�¤ §ÉÓõØ���×�ã ~ × ¥ Ø¯�W×�ôJã ~ ×Dã ¥w¤ §e§�\%X]U|Smphp ¤ §ÕØ×�ô%ã cØ�b?UW^?U:Â�V��1UO�r���+�w]�;���Ç=;g[:V��g`?U�Ê8[D����Ç�ÇP����Ç=[D]�;$U�Â�V1UN^?;g]=[D^M;�[S°�UN���:�X^?]�V1U��XUNÇ�¬¤ÐÅ;1UOU
� ���Lb?UN^ÏÙeUN�Wè�UN� ¥ ÷]�
� ( §�Ð � UN�c�Q��½�Í ó Í © ^�Ê8[D�1�Q��Ç=Ç*Ò�;1de[���UO^¤Ð�V1b?U�V��1���NUh�Q��d�]=^Mb?UN�g]�V�;^?[D�g�r��Ç=]�V
ÒÉ¬M[q�i^B� ���1¬M;¦�r�?UNÇ=¬�V1[S� UO�NÍ�{£U�bX�,°�UW��Ç=�gU,��¬%Òo;gV���V�UO¬hV�bX��V���`?Ç�V1]=d?Ç�]=�N��V�]�[D^]=^M¬?`?�NUO;i^?[D�1�Q��Ç�]�V
ÒQ`?dB�����g¬?;NÍ



÷�÷ Ô ø�ù9ú�û5üOý	þØÿ��� ú���ý��
ÚiDGF�H���Û#­�ç©��ö�ç�LONAP2  � SmloYf �ß�QdN�P���Xi`�X��=�.UWVh��Ny��XA_+V%P'V*�ANEVhl4P�N1��N�UW_�SmloYf oÓ   �
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«X`?�gV1b?UN�g�Q[��1U�Ð�� U�;1UnV

Ù è » éÈ H È Ó²± ÷ ]�Ê<V1b?UN�gU¦]�; & § ¦ »ª�ð;1`M�LboV�b?��V ÷ ñØ& ¦ »�ê Ô �c[�¬MÕ Ö Ð���^?¬Ô [�V1b?UN�u�i]=;1U�Í
Ø�b?UO;1U£^p`?�`ÙaUO�1;�¬?UO�X^MU�V1b?U�¾b1�7�):/�*
0�®8-�3�± [�Ê�V1b?Ujd?�1UO]=�Q��èDUh]=^áÕØ×g� 7 ��� \87 Ý ß 9 ÷ gr[�Ê� \w¤ g³� � \�© g	Ð��_U����gU$Ç=[�[��p]=^%è�Ê8[D�OÍ���`JÙM;1U2Îp`?UO^BV�ÇiÒ�ÐM�_U�;1`?dMda[D;gU$V�b?��V ´ ¦ � ��µyÓ·Ú �Ý�ß Í>{|U��ÂÉ;g[D�cU�Ê8`M�gV�bMUN��^?[�V���V�]�[D^�Í¶Ååy�ZH·�Å��å¯	k��ç"ö�çMLONAP ò QdN�SW�oU+Vh�fV P�V��]NEÕ�Ög�+P3�^U:XZXZP�XA\��
ldV%P"! c á X]U Ôca á ] ×ep�N]P � Ý åQ�NTP3�oN�`:Sml4XAldV�`�SmpX�.U�X�¸"N"`]P'VwXAl÷\<U�XA�§ÚN�Ý ß XAl4P�X¦Ú �Ý å cnt NAP0¹ ä Ó>= � Ý å \ ��g|S�loYk  ä Ó v è Ý å éº å c# �oNM�|SM�7�i��N�UWV�XZYTXA\üP"!D�ÒN \   ä�� � Ý å \ ��gEgnX��AN5U�ÕØ×f�ÒV P3�iU:N�_*�ÒN�`APÒPbX ò�ä Ó ò Ý ß �"å Vh_{YdN5loXZPbN"Y
Qn!÷y ä�cn» NI_�NAPÒ  È Ó¤¹ È Ó ÷ c
��]�^?�NU � ]=;i��¬M¬?]�V1]�°DU'Ð?]�Vi]�;�;1`MÕc�O]=UN^BVlV�[WÇ=[�[��Q��V�V�bMU�Ê8[�Ç=Ç=[S�i]�^Jè�d?�g[�¬?`M�OV,Í
CEDGF�FIHk��çª�³çMLONAP Ô�] ¹ a  �SmloYCÕRQdNzP3�oNl�.UWVh��N�_,�dQm�oN�pwY^XA\âÕØ× cm# �4N�lØP��oN5U:N�SmU�N¼ è » éÈ S�loY ¼ è » éä H å VKl!Õ \%XAU Ô®a á ] ×aSmloY Ô¬]°_ca   ä _N�Z`u� P3�GS�P

ë í îFï2ð íÈWÉ�Ü Ê Ö 7
î
Ý Þ × ê ó � ë í « ï2ð íÈWÉ�Ü � Ê Ö 7 « Ý Þ � ó

ê ¼ è » éÈ ñ íÈ Ê ä É Ö íÈWÉ å Êp¡ å ¼ è » éä H å ÷ø íîFï
æ ç å è
ð
é
íÈWÉ�Ü Ê ä \87 Ý ß �"å g î Ý:Þ ùú ×�¤ �c[�¬ \
7 Ý ßP9 ÷ g ö

��]�^?�NU ò ]�;����1[�[�V_[�Ê \87 Ý ß 9 ÷ g�ÐpV�b?UfdM�1[�¬?`?�OV�[�Ê�y × ê V1]=�cUN;²y��,��^CÙeU$�i�g]�V1V1UN^É��;���;1`?�[�Ê>V1b?[D;gU�����`JÔcdaUO�1]=[�¬?;Iy ä �ib?]��Lbh���1UÑèD]"°DUN^ÇÙÏÒÉV1b?U��N��^?[D^?]��,��Ç<d?�g[�;gUN�nV�]�[D^w[�Ê-�ì[�^pV1[Ú �Ý å Í½ å2�³å2íZíjH���¾¿��ç$À�çMLONAP�y QdN�P3�oN��ISM�D�¦��N�UWV�XZY}XA\EP"!D��N \   � ��gIX��AN�U�ÕØ×W�ÒV P3�÷U�N�_���N"`]P
P�X òGc á.XAU Ô
a á ] ×'Äop�N]P�y ä QdNTP��4N¯�|SM�7�¦�ÒN5U+V�XZY$XA\²P"!D��N \   ä�� � Ý å \ ��g�g�X��]N�USÕo×r�ÒV P3�
U:N5_���N"`]P|PbX ò Ý ß ��å c á.XAU Ô¬]kÁÂa  �Ä4p�NAP ¼ è1Ã éÈ Sml4Y ¼ è1Ã éä H å \%X]U Ô®] á a ×aSmloY Ô®]°_ca   ä S�_
Vhl$LON��f�vS rZcGÄjc�# �oN�l

y ×�ê �8y Ó ¼ è1Ã éÈ ñ íÈ Ê ä É Ö íÈWÉ å Êp¡ å ¼ è+Ã éä H å y × ¤ä ö
{£U�;uVL���uV��i]�V�bÉ��d?�g[Dde[D;1]"V�]=[�^rV�bX��Vi¬?UN;g�N�1]iÙaUO;�V�b?Uf�O[�UnÕQ�O]=UO^pV1;i[�Ê<V�b?U�d?�gUN]=�Q��èDU�[�Ê� \w¤ g-� � \9© g ]=^!ÕØ×g� 7 ��� \87 Ý ß 9 ÷ g ]=^mV1UN�1�c;�[�Ê¯Ù è+Ã éä H å ��^?¬ æ è1Ã éä H å Í



´ ü8µRü�¶�µb�¸·Ïú5µ�·j�Rý�¶�¹ � ��ºqü8��ü�þ9þ ý	þ%ý5»�º �A¼ ý ¼ µRù9ü8µRù �A¼ ÷�÷ ½
ä���åOì�å-�q�ª�Å��å¯	Å��ç�Æ�ç�LON]P Ô®]ÇÁÂa  ØQ�N���ç4N�Y}S�loY:Ù è1Ã éä H å Sml4Y æ è1Ã éä H å Sm_�VhlbÈ rgcHÉ�Ê]c�t NAP¼ �È Ó ¹¬� Û ÈWÉ ä É Ö í \ × 9 á�g-� Û ÈWÉ å Êp¡ å Ù è+Ã éä H å ï S�loY¼ �Ý�ß �"å�× ¤ Ó ºº å � í Û ä É�ÜRÉ Ö Ù è+Ã éÜ H å ñ Û#È Ê Ü Ê ä \8æ è1Ã éÜ H å ñ¢æ è ¡ � Ã éÜ H å8� Ã g ï\%XAU|Smphp Ô¬a á ] ×�S�loY Ô¬]°_ca   ä ö# �oN5l ë íî	ïrð íÈWÉ�Ü Ê Ö 7

î
Ý Þ × ê ó � ë í « ïrð íÈWÉ�Ü � Ê Ö 7 « Ý Þ � ó

ê ¼ �È ñ íÈ Ê ä É Ö íÈWÉ å Êp¡ å ¼ �Ý ß ��å × ¤ íîFï
æ5ç å è
ð
é
\87 Ý ß ��å g î × ¤ �Q[�¬ \87 Ý ß>9 ÷ g ö

ä���å�å�æ�ç Ì ;uV��1��]UèDbBVgÊ8[D�g� ���1¬É�O[D�QdM`MVL��V1]=[D^Cè�]�°DUO;ë í îFïrð íÈWÉ�Ü Ê Ö 7
î
Ý�Þ ×�ê ó � ë í « ïrð íÈWÉ�Ü � Ê Ö 7 « Ý�Þ � ó Ó íî H « ï2ð íÈWÉ�Ü H Ü � Ê Ö 7

î
Ý�Þ ×DêÌË « Ý�Þ �

Ó íî H « ïrð�ë íÈWÉ�Ü Ê Ö 7
î
Ý Þ × ê Ë « Ý Þ Þ ( ñ íÈ Ê ä Ê Ö íÈWÉ�Ü Ê Ö � ä í 7

î
Ý Þ Þ å × ê Ë « Ý Þ ñ¢7 î Ý Þ × ê Ë « Ý Þ Þ å ï ó

ê í îFï2ð í « ïrð íÈWÉ�Ü Ê Ö 7 « Ý�Þ è � Ë î ×Dê é ñ í îFïrð í « ï2ð íÈ Ê ä Ê Ö íÈWÉ�Ü Ê Ö � ä 7 « Ý�Þ è � Ë î Ý å ×�ê é
ñ í « ïrð í î	ïrð¶íÈ Ê ä Ê Ö íÈWÉ�Ü Ê Ö � ä 7

î
Ý�Þ ×�ê è � Ë « Ý å × ã�� ê é �c[�¬ \
7 Ý ßP9 ÷ g ö

{|U��O[D^?;g]=¬?UO�iV1b?UfV�b?�gUNU��Q�A;g[D��;1`M�Q�Q��^?¬?;�;gUNdX������V1UNÇiÒ�Í«
] Â & §z�cÍfØ�b?UO^ ÷ ñ­& ¦ Ã ]�;�UN]"V�b?UO�$UrÎ�`?��Ç Ô �c[�¬M`?Ç=[�Õ Ö [D�lV�b?UO�1UW���gU Ô§a á ] ×��^?¬ Ô®]°_ca   ä ;1`?�Lb�V�bX��V ÷ ñØ& ¦ Ã §vÕ Ö � ä ¦ å �pà�Ú Ý�ß ÍPØ�b?UN^í « ïrð íÈWÉ�Ü Ê Ö 7 « Ý Þ è � Ë î × ê é ê�í « ï2ð íÈWÉ�Ü Ê Ö 7 È êÍ¹�×l�Q[�¬ \87 Ý ß 9 ÷ g
]�Ê ÷ ñØ& ¦ Ã ê Ô �c[�¬�Õ Ö Ð���^M¬o[�V1b?UN�u�i]=;gU��_U�bX�,°DUí « ïrð íÈWÉ�Ü Ê Ö 7 « Ý�Þ è � Ë î ×�ê é ê í « ï2ð íÈWÉ�Ü Ê Ö 7 « Ý�Þ Ý ß ��å × ¤

ê í « ïrð ë íÈWÉ�Ü Ê ä 7 « Ý ß � 0 åw� Þ 4 ×³¤ ñ íä É�Ü Ê Ö 7 « Ý ß Þ 0 Þ ��å 4 ×³¤ ó
ê í « ïrð íÈWÉ�Ü Ê ä 7 « Ý ß � 0 åw� Þ 4 × ¤ ñ í « ï2ð \ × 9 á�g
ê íÈ Ê Ü
É ä ¹¹ Ü í« ï æ ç Þ è ð é \87 Ý ß � Þ g « ×³¤ ñ ¹ \ × 9 á�gP�c[�¬ \
7 Ý ß 9 ÷ g ö
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© Ê & �1`?^M;lV1b?�1[D`%èDb§�ëV�b?UO^��_U�è�UOV�V�bMU��?�1;gVl]�^pV1UN�g�QUO¬?]©��V1Uf�1UO;1`?Ç"Vl��;

í îFï2ðéë í « ï2ð íÈWÉ�Ü Ê Ö 7 « Ý Þ è � Ë î × ê é ó
ê íÈ Ê ä É Ö íÈWÉ å Êp¡ å Ù è+Ã éä H å � ÷ø íÈ Ê ÜRÉ ä ¹¹ Ü í« ï æ ç Þ è ð é \87 Ý ß � Þ g « ×³¤ ñ ¹ \ × 9 á�g ùú ñ Ù è+Ã éÈ H È ¹�×

ê ¹��[íÈWÉ ä Ê Ö ë \ × 9 á�g-�#íÈWÉ å Êp¡ å Ù è+Ã éä H å ó
ñ íÈ Ê ä É Ö íÈWÉ å Êp¡ å ë ¹¹ ä íä É�ÜRÉ Ö Ù è1Ã éÜ H å ó ÷ø í« ï æ5ç å5è ð é \87 Ý ß ��å g « ùú × ¤ �Q[�¬ \87 Ý ßP9 ÷ g ö

«X[D�$V1b?UW;1UN�O[D^?¬�;1`?�?Ð��_UW��Â & §��ª��^M¬ Ôca á a ×DÍe��]�^?�NU & Õ ä ¦ Ã ]�;f¬?]�°�]=;g]UÙ?Ç�U`Ù¦ÒkÕ�Ð�_UmbX�,°DUCèD�O¬ \ ÷ ñB& Õ ä ¦ Ã � Õ Ö g�Ó ÷ ÐP]�Í U�Í ÷ ñB& Õ ä ¦ å §¨Ú �Ý�ß ÍÄ��Ò£��;1;g`?�Qd�V�]=[�^¤Ð>� Umb?�S°�U´ ¦ � ��µ�Ó·Ú �Ý�ß Ð���^?¬mV�bMUN�1U�]=; Ô®]°_ca  �;g`?�LboV1bX��V ÷ ñØ& Õ ä ¦ Ã § ¦ å �cÍyØ�b?UN^�� UÑèDUOV
í « ï2ð íÈWÉ�Ü Ê Ö � ä 7 « Ý Þ è � Ë î Ý å × ê é ê í « ïrð íÈWÉ�Ü Ê Ö � ä 7 « Ý Þ × ¤

ê í « ï2ð íä Ê ÜRÉ Ö \87 Ý ß � Þ g « ×³¤ ê íä Ê ÜRÉ Ö ¹¹ Ü í« ï æ ç Þ è ð é \
7 Ý ß � Þ g « ×³¤ �Q[�¬ \87 Ý ß 9 ÷ g ö
© Ê & �1`?^M;lV1b?�1[D`%èDb§�ëV�b?UO^�V1b?U�;1`?�²[S°DUO�l��Ç=Ç Ô®a á a ×¦]�;�èD]�°�UN^ËÙ¦Ò

íÈ Ê ä Ê Ö í î	ïrð ë í « ïrð íÈWÉ�Ü Ê Ö � ä 7 « Ý Þ è � Ë î Ý å × ê é ó
ê íÈ Ê ä Ê Ö íÈWÉ å Êp¡ å æ è1Ã éä H å � ÷ø íä Ê Ü
É Ö ¹¹ Ü � í« ï æ ç Þ è ð é \87 Ý ß � Þ g « ×³¤ ùú
ê í

� Ê ä É Ö íÈWÉ å Êp¡ å ë ¹¹ ä íÈ Ê Ü Ê ä æ è1Ã éÜ H å ó ÷ø í« ï æ ç å è ð é \87 Ý ß ��å g « ùú ×³¤ ö
��Òm�Lb?��^JèD]�^Jè�V�b?U���Ô[�Ç=UN;�[�Ê & ��^?¬½ñ���^?¬É;1`%Ù?;gV1]�V�`�V�]=^%è Á Ù¦Ò�  9 Á Ð?� UÑèDUnV�V�b?UfÊ8[D�g��`?Ç©�



´ ü8µRü�¶�µb�¸·Ïú5µ�·j�Rý�¶�¹ � ��ºqü8��ü�þ9þ ý	þ%ý5»�º �A¼ ý ¼ µRù9ü8µRù �A¼ ÷�÷ (
Ê8[D��V1b?UfV�b?]��1¬É;1`?�c�Q��^?¬ !íÈ Ê ä Ê Ö í « ïrð ë í îFï2ð íÈWÉ�Ü Ê Ö � ä 7

î
Ý�Þ è � Ë « Ý å × ã�� ê é ó × ê

ê í
� Ê ä É Ö íÈWÉ å Êp¡ å ë ¹¹ ä íÈ Ê Ü Ê ä æ è ¡ � Ã éÜ H å ó ÷ø íîFï

æ5ç å�è
ð
é
\87 Ý ß ��å g î ùú ×�ê Þ ¤

ê í
� Ê ä É Ö íÈWÉ å Êp¡ å ë ¹¹ ä íÈ Ê Ü Ê ä æ è ¡ � Ã éÜ H å8� Ã ó ÷ø íîFï

æ ç å è
ð
é
\87 Ý ß ��å g î ùú × ¤ �c[�¬ \87 Ý ßP9 ÷ g ö

Ø�b?]�;l�O[D�cd?Ç=UnV�UN;�V1b?U�d?�1[�[�ÊòÍ �{�]�V1brV�bMU�b?UNÇ�dm[�ÊÅV�bM]=;_�?�1;gV�d?�1[Dde[D;g]�V�]�[D^¤ÐB�_Uf�,��^CèD�g[D`?dm��Ç=Çe;1`?�c�r��^?¬?; [�Ê�V1b?U�d?�gUN]��e���èDU¦[�Ê � \w¤ g@� � \�© g�]=^ËÕØ×g� 7 ��� \
7 Ý ß 9 ÷ g%��U:Â��OUNdMV�V�b?U���Ù?;1[�Ç=`MV1U��N[�UOÕc�O]=UN^BV���]=^�V�UO�1�c;
Û îFï

æ5ç å5è
ð
é \
7 Ý ß �"å g î × ¤ �i]�V1b Ô­a á a ×Q��^?¬ Ô­]Î_za   ä Í � UnV Ô­]uÁMa  éÙeU���Â�UN¬Ö��;ÙeUOÊ8[D�gU7�P� Ur[D�Q]"V�]�V¦]=^|V1b?U:^?[�VL��V1]=[D^�Í � [q� [D`M����d?dM�1[B���Lb£]=;¦V1[w�gUN;1[��gV�V1b?UN;gUrV�UO�1�c;]=^BV1[Q;g`?�Q;l�ib?]=�Lbw���1U�d?�gUN]=�Q��èDUO;�[�ÊÒy ä Ð�Ê8[D� Ô
a á ] ×�Ða]�^ � ÍlØ�bM]=;l]=;l[�ÙB°�]�[D`?;SÙ?`MV$�Ç=]"V1V1Ç=UGÙ?]"V�V1UN�Lb?^?]��,��Ç�Í$Ø�bp`?;rÐ�� U¦����^BV�V�[:¬?Un�X^?U�V³�_[m`?;gUOÊ8`?Ç¯;1U2Îp`?UO^?�NUO;�[�ÊP]=^BV1U2èDUO�1;�Ê8[����Ç�Ç Ô¬a á ] ×¦��^?¬ Ô¬]°_^a   ä !Ï è Ö éä H å Ó Ô ��^?¬¼ ä H å Ó ¼ �Ý ß �"å × ¤ 9 Ï è ä éä H å ��^?¬Ï è Ü éä H å Ó Ï è Ü Ë � éä H å ñ º Þ Þ 	º å Û ÈWÉDÐ Ê ã Þ Þ 	ã å ¼ Ü Ë �³H å Ë Ð ¡ å Ê8[��Eá ]°Ñwa × ö\ � Í � g

© ^MÊ8[D�g�r��Ç=ÇiÒ|;1de[���UN^¤Ð�V1b?U�Ï è Ü éä H å ���1UmV�bM[D;1U�dX���uV�;c[�Ê$V1b?U ¼ �Ý ß ��å × ¤ �ib?]=�LbÜb?�S°�Uw��Ç=�1UN��¬%ÒÙeUNUN^j]�¬?UN^BV�]"�XUN¬j��;�����`%Ô:daUO�1]�[�¬?;OÍ�{|U[èD]"°DU�;g[D�QU���Ç�V1UN�1^?��V�]"°DU��O[D�cd?`MVL��V�]=[�^?;�[�ÊyV�bMUÏ è Ü éä H å V1[W]=Ç=Ç�`?;gV1����V1U$V�bM]=;NÍÚiDGF�H���ÛÇ��çKJ�ç�LONAPÂÏ è Ü éä H å SmloY ¼ ä H å Sm_ISdQdX��]N c$# �oN�lÈhV Ê Ï è Ü éä H å Ó Û ÜRÉ�Ü � Ê Ö º Þ � Þ 	º å Ò Û ÈWÉDÐ Ê ã Þ � Þ 	ã å ¼ Ü � Ë �³H å Ë Ð ¡ å>Ó Ô \%XAU Ô¯a á ]°Ñwa × ÔÈhVKV Ê Ï è ä Ë � éä H å Ó º å Þ 	º å Û ÈWÉDÐ Ê ã å Þ 	ã å Ï è ä Ë � éä Ë �³H å Ë Ð ¡ å Ô \%XAU Ô®a á a × ÔÈKVhVKV Ê Ï è ä éä H å Ó º å Þ 	º å Û ÈWÉDÐ Ê ã å Þ 	ã å í�Ï è ä Ë � éä Ë �³H å Ë Ð ¡ å ñ ¼ ä Ë �³H å Ë Ð ¡ å ï Ô \%XAU Ô®a á a × c

ä���å�å�æ�ç {|U�d?�1[S°�U¦��Ç=Ç�V1b?�1UOU�Ê8[��1��`?Ç=��;ÖÙ¦ÒÉ]=^M¬?`?�OV1]=[D^�Í



÷�÷S� ø�ù9ú�û5üOý	þØÿ��� ú���ý��\ ]�gr{|UWd?�1[S°DU�Ù¦Òj]=^?¬M`?�OV1]=[D^j[D^ Ñ Ír«X[D� Ñ ÓÆ× 9 ÷ Ð�Ù¦Òh¬?Un�X^?]"V�]=[�^j�_UcbX�,°DUQÊ8[�����Ç=ÇÔ®a á a ×�V1bX��VÏ è Ö ��� éä H å Ó¿Ï è Ö éä H å ñ ¹ Ö¹ ä íÈWÉDÐ Ê ã ßã å ¼ Ö H å Ë Ð ¡ å
Ó í

Ö ��� É�Ü � Ê Ö ¹ Ü � Ë �¹ ä ÷Õø íÈWÉDÐ Ê ã Þ � Þ 	ã å ¼ Ü � Ë �³H å Ë Ð ¡ ß �
	 ù×Öú
`?;g]=^Jè�Ï è Ö éä H å Ó Ô Í¥{|Uj;1`?dMda[D;gU�V1bX��VmV1b?Uj�NÇ©��]=�cUN¬ÜÊ8[D�g��`?Ç©�Ö]�;���Ç=;g[ÖV��1`MUjÊ8[��÷ aÇÑ ñ ÷ a ×DÍ © ^?;gUN�gV1]=^Jè�V�b?U�]=^?¬M`?�OV1]=[D^cb¦Ò�de[�V1b?UN;g]=; ]�^BV�[�V�b?U�¬?UO�X^M]�V�]�[D^c[�ÊOÏ è Ü éä H åèD]"°DUO;

Ï è Ü éä H å Ó¤Ï è Ü Ë � éä H å ñ ¹ Ü Ë �¹ ä ÷Õø íÈWÉDÐ Ê ã Þ Þ 	ã å ¼ Ü Ë �³H å Ë Ð ¡ å ù Öú
Ó íÜ Ë � É�Ü � Ê Ö ¹ Ü � Ë �¹ ä ÷Õø íÈWÉDÐ Ê ã Þ � Þ 	ã å ¼ Ü � Ë �³H å Ë Ð ¡ å ù×Öú ñ ¹ Ü Ë �¹ ä íÈWÉDÐ Ê ã Þ Þ 	ã å ¼ Ü Ë �³H å Ë Ð ¡ å
Ó íÜ
É�Ü � Ê Ö ¹ Ü � Ë �¹ ä ÷Õø íÈWÉDÐ Ê ã Þ � Þ 	ã å ¼ Ü � Ë �³H å Ë Ð ¡ å ù Öú �

��^M¬�V1b?U�]=^?¬?`M�OV�]�[D^m;gV1UNdo]=;��N[��Qd?Ç�UOV1U�Í\ ]�]�g � UOV Ô®a á a ×DÍPØ�b?UN^
Ï è ä Ë � éä H å Ó íä Ë � É�Ü � Ê Ö ¹ Ü � Ë �¹ ä ÷Õø íÈWÉDÐ Ê ã Þ � Þ 	ã å ¼ Ü � Ë �³H å Ë Ð ¡ å ù Öú

Ù¦Ò \ ]�gnÍ>{|U��1UO;1[D�uVlV1b?U�;1`?�c�Q��^?¬?; !
Ï è ä Ë � éä H å Ó íä Ë � É�Ü � Ê Ö ¹ ä Ë �¹ ä � ¹ Ü � Ë �¹ ä Ë �
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íÈWÉDÐ Ê ã ßã ß �
	 ¼ Ö H å Ë Ð ¡ ß �
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�ib?]��Lb|]�;{;g`?;gVfV1b?UW�1]Uè�bpV�;1]=¬MUc[�Ê�V1b?UW�N[D^%èD�1`?UO^?�NUc]=^ þ �g[Dda[�;1]�V1]=[D^ � Í ( ;1]�^?�NU¯Ï è Ö éä H å Ó ÔÊ8[D�l��Ç�Ç Ô¯a á ] ×���^?¬ Ô¯]¿_�a   ä Í � [S�NÐ�� U�;1`Md?da[�;1U�V�bX��ViV1b?U�Ê8[��1��`?Ç=��]=;l��Ç�;1[WV��1`MUÊ8[D�i��^�áM§ÇÜ�Ú È �i]�V1b Ô¬a á � ] á ] ×DÍyØ�b?UO^�Ê8[D�i��Ç=Ç Ô®]¿_^a   ä �

í ¼ �Ý�ß �"å � × ¤ 9 Ï è ä � éä �"H å ï � ÷Õø íî	ï
æ ç å � è

ð
é
7 Ý ß �"å � î × ¤ ù×Öú

è òEÛ ò éê ¼ ä � H å � íîFï
æ ç å � è

ð
é
ë íÈWÉ�Ü Ê ä � 7 Ý ß ��å �

î
Ý Þ ×³¤ 9 í

� É�Ü Ê ä � 7 Ý ß �"å �
î
Ý Þ ×³¤ ó

ê ÷Õø ¼ ä �%H å � íî	ï
æ ç å � è

ð
é
íÈWÉ�Ü Ê ä � 7 Ý ß �"å �

î
Ý Þ × ¤ ù Öú 9 ÷Õø ¼ ä �"H å � íîFï

æ ç å � è
ð
é
í

� É�Ü Ê ä � 7 Ý ß � 0 å � � Þ 4
î × ¤ ù Öú

�Q[�¬ \87 Ý ß 9 ÷ g ö
{|U$�1UO;1[D�uV_V1b?U$;g`?�c�r��^M¬?;�Ù¦ÒQ��¬?¬M]=^Jè�V�b?Ul�X�1;uV_V1UN�g� [�Ê�V�b?Ul¬?] Ó�UO�1UN^M�NU�V1[¦V1b?U$��Ç=�1UN��¬%Ò�N[�Ç=Ç=UO�OV1UN¬É;1`?�c�Q��^?¬?;

¼ È ñ íä � Ê ä É Ö íÈWÉ å Êp¡ å ¼ ä H å � ÷ø íîFï
æ5ç å5è
ð
é
íÈWÉ�Ü Ê ä \87 Ý ß �"å g î Ý Þ ùú × ¤

ñ íÈWÉ å Êp¡ å � ¼ ä � H å � íî	ï
æ ç å � è

ð
é
íÈWÉ�Ü Ê ä � 7 Ý ß �"å �

î
Ý Þ × ¤

ê ¼ È ñ íä � É ä É Ö íÈWÉ å Êp¡ å ¼ ä H å � ÷ø íîFï
æ ç å è
ð
é
íÈWÉ�Ü Ê ä \87 Ý ß �"å g î Ý Þ ùú ×�¤ �c[�¬ \
7 Ý ß 9 ÷ g ö



´ ü8µRü�¶�µb�¸·Ïú5µ�·j�Rý�¶�¹ � ��ºqü8��ü�þ9þ ý	þ%ý5»�º �A¼ ý ¼ µRù9ü8µRù �A¼ ÷ ¥ ÷
Ø�b?U��1UO�r��]�^?]=^%è�dX���uVi]=;

íÈ Ê ä Ê ä � íÈWÉ å Êp¡ å í ¼ �Ý ß �"å × ¤ 9 Ï è ä � éä H å ï � ÷ø íîFï
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VQ`?^?�Lb?��^JèDUO¬ ; @aUO�,��`?;gU��Ç�Çy����`87mdaUO�1]�[�¬?;����1UW^?[D�g�r��Ç�Í�Ø�b?UW�Q��V��g] Âg��@X��;1UN¬j��`MÇ�V�]�d?Ç=]��,��V1]=[D^É� ��;��1UNdMÇ©���OUN¬g@��

c ÇièD[D�g]�V�bM� � Ís¥ Á Í�Ø�b?U�]=^?�OÇ=`?¬MUN¬hde[DÇ���^?[D�c]©��Ç���`?Ç�V1]=d?Ç�]=�,��V�]=[�^m]=;n;g`?;uV�V�bMU�;����cU���;$Ê8[��de[DÇ���^?[D�c]©��Ç�@?��;1]�;Å�1UNdM�1UN;gUN^BVL��V�]=[�^ ! {£Uy`?;gUN¬Oh¦��ä�å2í ù �jiÿ;ÅÊ3��;gV����1]�V1b?�cUOV�]��
Ç�]a@?�1���6�l[D^?�OU�c[D�1U�Í © ^WV�b?Ul�,��;gUi[�Ê�V1b?U�V�UN;uV ;gUN�g]=UN;�^ÒU+VK�}N��`^j�i]�V1bf �¹ ] ¥ Ô�ÔDÔDÔY; de[DÇ>��^M[D�Q]=��ÇM��`?Ç�V1] �d?Ç�]=�,��V�]=[�^��QUN��^?;P�Q��]=^MÇ�����`?Ç"V�]=dMÇ=]=�N��V�]�[D^�°�]=�_k�������V1;1`8@X���i]"V�b J \ ¹� �gPÓ¤� \�\ ¹� �g ô ü�l õ Û gnÍØ�bp`?; ; �_UibX�,°DU J \ ¥� JgPÓ ó J \  Jg¯]"Ê³¹WÓ>¥ ! ����`?Ç�V1]=d?Ç�]=�N��V�]�[D^�[�Êa������`Y7�daUO�1]�[�¬�[�ÊeV���deU\   � ¥�gf[S°DUN�_� E VL�m��UN;�V�b?�gUNUcV�]=�cUN;fV1b?UQV1]=�cU�[�Êi�ode[DÇ>��^M[D�Q]=��Ç
��`?Ç�V1]=d?Ç�]=�,��V�]=[�^�[�Ê V³�_[de[DÇ���^?[D�c]©��Ç=;�[�ÊP¬MU2èD�gUNU�Ç�UN;1;lV�bX��^@ 
Íl{£U¦¬?]=¬ ÷ ÔDÔDÔDÔ V��g]©��Ç�;iV1[!èDUnV$V�bMU��,°DUO����èDU¦V�]=�cUN;[D^:��`?Ç�V1]=d?Ç�]=�,��V�]=[�^���^?¬:;6Mp`X���1]�^Jè¦Ê8[��_UN���Lb:�XUNÇ�¬�� E ãc[�Ê�V�bMU�V�UO;gV�;gUN�g]=UN;G^ÒU+Vh��N��L^�ÍpØ�b?UV�]��QUO;����gU�¬?[��N`M�QUO^pV1UN¬j]=^�«
]UèD`M�1U � Í ÷ ; ;1UOU���Ç=;g[:Ø¯�H@?Ç=U c Í ÷ Á Í T @B°�]=[D`?;gÇ�� ; V�bMU�;fMp`X�����]=^%è�]=;�;gV1]=Ç�ÇaÊ8�1UOU�ÍPØ�bp`?; ; �Lb?��^JèD]�^Jè�V�b?U���`?Ç"V�]�d?Ç=]��,��V1]=[D^W�1[�`MV�]�^?Uf¬?[�UN;�^?[�Vi]�^YmX`?UO^?�NU�V�bMUde[D;1;g]a@?Ç�U�;1deUNUO¬��³`?dÉ[D^md?������Ç�Ç=UOÇaU�ÂMde[D^?UO^BV�]©��V�]=[�^��?­iÓ ®on®qp ]=;�;uV�]�Ç=Ç Ô Í c Ç�;1[�V�bMU$Ê3��;gVi��`?Ç �V�]�d?Ç=]��,��V1]=[D^��_[D�+��UN¬:��;Pd?�1UO¬?]=�nV�UN¬r@���V1b?U�V�b?UO[D�6��ÍP«X[D�s@e[�V�bC¹WÓ ÷ ��^?¬C¹WÓ>¥$V�b?U��O[D;gV1;�_UN�1U�¬M[D�Q]�^X��V1UN¬C@���V�b?U�da[DÇ>��^?[D�c]©��Ç���`?Ç�V1]=d?Ç�]=�,��V�]=[�^�Í�«
]ièD`?�1U � Í ÷ ]=Ç�Ç=`?;uV��1��V�UO;lV1b?]=;t@��èD]"°�]�^Jè¦V1b?U��gUNÇ©��V�]�°�U$V�]��QUiÊ8[D�_[D^?U���`MÇ�V�]�d?Ç=]��,��V1]=[D^W]�^rV�UO�1�c; [�Ê�de[DÇ���^?[D�c]©��ÇX��`?Ç�V1]=d?Ç�]=�N���V�]�[D^?; J \  �g���V1b?UN;gUG@?Ç�`?Uy¬?[�V1;
���gU_�gUNÇ=��V�UO¬�V1[�V�bMU_�g]UèDbBVvug�³��Â�]=;OÍ�Ø�bMU_�O[D;gV1;¯�ib?]��Lb����gU_^?[�V�,��`?;1UO¬�@���V�b?Uide[DÇ���^?[��Q]=��Ç���`?Ç�V1]=d?Ç�]=�,��V�]=[�^ \ ;gV�UOd?; R9! ( [�Ê c ÇUè�[D�1]"V�b?� � Í ¥ Á g
;1Ç�[S�Ü¬?[S�i^V�bMUl�O[D�cd?`MVL��V�]=[�^�Í�� `�V�V1b?UN]��Pd?�1[�da[D�uV�]�[D^�¬?UN�O�1UN��;1UO; Ê8[D�PÇ©���WèDUO�Ò 
ÍP«X[D�0¹cÓ ÷ ; �_U�b?�S°�U�mV�[�V���ÇPV�]=�cU�V�b?��V��O[D�1�gUN;gda[D^M¬?;¦V1[ ÷ ö � ¥mda[�Ç���^?[D�c]©��Ç¯��`?Ç"V�]=dMÇ=]=�N��V�]�[D^?;lÊ8[D�� ÜÓ ÷ Ô ÷S� Í«X[D�� wÓ �D� Ô ¥�V�bMU¦�O[D�1�gUN;1de[D^?¬M]=^JèW°���Ç=`?U�]�;�[D^?Ç�� ÷ ö ÷,R Í «X[D��¹QÓô¥ ; V�bMU¦dX��]=�1;i���1U ó ö � Ô
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degree of field extension

Arithmetic in GF(2^n) using a normal basis generated by a prime Gauss period

multiplication
squaring

time for one multiplication / time for one polynomial multiplication«
]�xD`?�1U � Í ÷ ! Ø�]=�cUN;WÊ8[D�c��`?Ç"V�]=dMÇ=]=�N��V�]�[D^ \ ñ gW��^?¬Ü;6Mp`X���1]�^8x \ � g�Ê8[D�cV1b?UwV1UN;gVr;1UO�1]=UO;
^ÒU+VK�}N��`^�ÍyØ�b?UwV1]=�cUN;:���1UoV1b?Uh�,°DUO���Hx�U�[�Ê ÷ Ô�ÔDÔDÔ V1�1]=��Ç=;OÍ � UN�1UI� E�y ]=;�xD]�°�UN^(@��´�^?[D�g�r��ÇA@X��;1]=;��gUNd?�gUN;gUN^BVL��V1]=[D^¢¬?`MU:V�[j�h^?[D�g�r��Ç�@X��;g]=;$¶ Ó \ y � öOöOö � y E y �m	 g ; ��^M¬�y]=;���d?�1]��QU:����`87�deUN�1]�[�¬£[�ÊiV���deU \   � ¹·g�[q°�UN�O� E �i]�V1b�¹¨§ � ÷ � ¥ � ÍhØ�b?U:V�]��QUO;����gU�Q���+��UN¬r[�^cV1b?U�Ç�UOÊ
V�uj�ò��Â�]=;OÍ¯Ø�bMU$;1�N��Ç=Ui[�ÊaV�b?Ul�1]�xDbBVzug�³��Â�]=;P�gUNÇ©��V�UN;yV�[�V�bMUtMp`?[�V1]=UO^pV \ { g
@eUOV³�_UNUN^:V1b?UiV�]=�cU�Ê8[D��[D^?Ul��`?Ç�V1]=d?Ç�]=�N��V�]�[D^�]�^cV1b?]=;�^?[D�g�r��Ç|@?��;1]�; ��^M¬QV�bMU�V�]��QU�Ê8[��_[D^MUde[DÇ���^?[D�c]©��Ça��`MÇ�V�]�d?Ç=]��,��V1]=[D^c[�Ê�V³� [cde[DÇ���^?[D�c]©��Ç=; [�Ê
¬?U�xD�1UOU���Vl�Q[D;uV�  9 ÷ [q°�UN��� E Í
Ê8[D�� wÓ � Ô ó ��^?¬ ó ö ¥ ó Ê8[D�� �Ó ������� Í_Ø�bM]=;l�N[D]�^?�N]�¬?UN;��i]�V1b�V1b?U�d?�1UO¬?]=�nV�UN¬$Mp`?[�V�]�UN^BV óÊ8[D�M¹mÓR¥ ; Ê8[���Ç=���fxDU� ¯ÍlØ�bMU¦V�]��QUO;lÊ8[�����`MÇ�V�]�d?Ç=]��,��V1]=[D^cÊ8[D�M¹mÓ ÷ ���1U��N[D�cdX���1�H@?Ç�U�V1[V�bM[D;1Uf[�Ê�V�bMU�V�UN;uVi;1UO�1]=UO; t ��SmUW_:N,ÍG	�dX���1;gU�da[DÇ>��^?[D�c]©��Ç�;_[
ÓaUN�_V�b?U�Ê3��;uV�UO;gV����1]"V�b?�cUOV1]=�l[�ÊV�bMUfda[DÇ>��^?[D�c]©��Ç|@X��;1]=;��gUNd?�gUN;gUN^BVL��V1]=[D^M;�V�bX��V�bX�,°DU_@aUOUN^Éd?�gUN;1UO^BV�UN¬o]=^N	�UN�OV1]=[D^$½�ÍPØ�b?UU:Â�deUN�g]=�cUN^BVf]=Ç�Ç=`?;uV��1��V�UO;�V�b?��V$V1b?U�dX���1���QUnV�UO�N¹w]=;�V�b?U��O�1`?�O]©��Ç¯da[�]=^BV$Ê8[D�$d?�1]��QU�����`Y7deUN�1]�[�¬M;×��V1b?]=;�dX���1���cUOV�UO� ]�;���^:]�^?¬?]��,��V1[D��Ê8[��_V�bMU[@?Ç�[q�²��`?d:[�ÊÅV1b?U�d?�g[}@?Ç�UN�¥;1]�kNU��ibM]=�Lb]=;��N��`?;gUN¬C@��m��`?Ç�V1]=d?Ç>��]�^8x�]�^ÉV1b?U�Ç©���6xDUN� �1]=^Yx � Ó~���j� 7 �ª� \87 Ý 9 ÷ g ]�^?;gV1U,��¬�[�ÊR��� y Í��UnV1V1]=^8x�;g�r��Ç=Ç=UO��°���Ç�`?UN; [�Êy¹QÊ8[D�Gx�]�°DUO^� h��^?¬ ¦ ����;i���Q[�V�]�°���V1]=[D^c[�Ê�«XUN]�;1UOÇ�NAP�Smp c\ ÷8����� g V�[rxDUO^?UN�1��Ç=]�kNU�d?�1]��QU¦����`87cdaUO�1]�[�¬?;OÍ þ � × [D�cdX���g]=^8xWØ¯�H@?Ç=U R Í ÷ ��^?¬wØ¯�H@?Ç�U � Ís¥ ;�_U�[}@?;gUN�u°DU��c;1Ç�]axDbBV�Ç>�:]�^?�N�gU,��;gU�]=^ÉV�bMU¦deUN�g�NUN^BV��HxDU�[�Ê
�XUOÇ=¬wU�Â�V�UN^M;1]=[�^?;��i]"V�b�;1�Q��Ç=Ç ¹aÍØ�b?U�d?�1]��QUPde[S� UO�>����`87ideUN�g]=[�¬?;Å[
ÓaUN�<;1�Q��Ç=Ç�UN��°���Ç�`?UN;ÅÊ8[D� ¹�Ê8[D�<U:ÂM���nV�Ç>� ÷ Ô ½ °���Ç=`MUN;2¥ ]  a ÷ Ô�ÔDÔDÔ ÍPØ�b?U��Q��Â�]=�Q��Çe¬?UN�O�1U,��;1U�Ê8[D��V�b?U�°���Ç�`?Uf[�Ê@¹:]=; ó Ô ��� U��,��^o;g`8@?;gV1]�V1`MV�UfV�bMUd?�g]=�cU$����`87¦daUO�1]�[�¬c[�Ê�V���deU \�Á�ój(mÁ·��ó Ô g>[q°�UN�z� E @��WV1b?U$d?�g]=�cUida[S�_UN�i����`87�daUO�1]�[�¬c[�Ê���#�6�������R�~K1���04>
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Ø¯�H@?Ç=U � Ís¥ ! þ UO�1�OUN^BVL�Hx�Uo[�Êi�XUOÇ=¬ÈU�Â�V1UN^?;g]=[D^M;���� y [S°DUN�B���:�i]"V�bØ¥ ]   a ÷ ÔDÔDÔDÔ Ê8[���ib?]��LbZ��^M[D�1�Q��ÇG@?��;1]�;�xDUN^?UO����V1UN¬e@��¢��d?�g]=�cUrde[q�_UN�Q����`87hdeUN�g]=[�¬Ö[�ÊiV���daU \   � ��g[S°DUO�����lU:Â�]=;uV�;NÍPØ�bMU$dX���1���cUOV�UO� ¦ ]=;zxD]�°�UN^Q]=^WV�b?UiV�[Ddc�1[S� ��U�Í�x?ÍBV�b?Ui�|xD`?�gUN;yÊ8[D�s� E ���gU]=^�V1b?U�;gUN�N[�^?¬Q�O[DÇ=`M�Q^�Í�Ø�b?Ui;1`Y@8xD�1[�`?d¬�F[�Ê�Ú Ý�ß ]=;>[�Êa[��1¬?UO�0¹�§*�G� � Í¯Ø�b?Ui�1[S�i;P;1b?[S�V�bMUQ¬?]�;gV1�1]a@M`MV�]�[D^j]�Ê�V�b?UW°���Ç=`?U�Ê8[D�w¹j]=;���Ç=;g[É�1UN;uV��g]=�OV1UN¬�Í � [�V1UcV1bX��V�� UQbX�,°DUQÇ=]=�c]�V1UN¬[D`?��U�Â�daUO�1]=�cUN^BV1;lÊ8[D���fÓ�Õ Ö �i]"V�b÷? \ ��gPÓ�Õ Ö ��� \ Õ 9 ÷ gyÓ  J¹�@��÷¥ ] � a ÷ ÔDÔ�ÔDÔDÔDÔ Í
V���daU \�Ájój(�Á·� � ÷
� g
�ib?UO�1U�� ÷
�F  Ú �� þ � � ÍÒ� [�V1bÉ����`87�deUN�g]=[�¬?;����gU$^?[��1�Q��Ç�]=^r� E�¡ ö�¢ ¡ [S°DUO�� E Í>{|U��N[DÇ�Ç=UO�OV�UO¬m;1[D�cU$[�Ê�V1b?U� ^§«�m¥ � öOöOö � �
������� Ê8[�� �ib?]=�Lb:V1b?U�d?�g]=�cU$de[S� UO�l����`Y7deUN�1]�[�¬¦[�Ê?V���deU \   � ��g�]=;vxDUO^?UN�1��V�UO¬�@��¦�$;g`8@8xD�g[D`?d�[��1¬?UO�Ò=�� ] ¥$��^?¬�V�b?U_dX���1���QUnV�UO�¹oÊ8[D�lV�b?U¦d?�1]��QU�����`Y7:daUO�1]�[�¬o[�ÊPV���daU \   � ¹)g�]=;$��V�Ç�U,��;uV$V�b?��V�[D�g¬?UN�$U:Â��NUOdMVfÊ8[D�� |Ó
½ Ô ½ Ô Í�«�[���V�b?]�;ÅU:Â�V�UO^?;1]�[D^¦�_Uy�N[D�cdX���gUy�ld?�g]=�cUy����`87idaUO�1]�[�¬f[�Ê�V���daU \ ½ Ô ½ Ô � ÷ ga[S°DUN�S� E�i]�V1b�V�bMU�d?�1]��QU�de[q�_UN�P����`Y7$deUN�1]�[�¬�[�Ê?V���daU \ ½ Ô ½ Ô � � ÷ �c[�¬ ÷ Ô ¥ Ô ÷ �,9 ÷ �Q[�¬ ÷ Ô ¥ Ô ÷
� gnÍØ�b?U�V1]=�cUN; Ê8[D��V�b?]�; V�UO;gVi;gUN�1]�UN;L^ÒU+VK�}N³�ÒX��ÒN�U��`^����1Uf;gb?[S�i^É]=^É«
]�xD`?�1U � Í ¥�ÍPØ�b?UfU:ÂM���nV°���Ç=`MUN;����1U:¬?[��N`M�QUO^pV1UN¬È]�^£Ø¯�H@?Ç=U c Í ÷ ½�Íh«X[D�F@a[�V�bÖd?�g]=�cUr��^?¬Öd?�g]=�cUQde[S� UO�c����`Y7deUN�1]�[�¬M; ; ��`?Ç�V1]=d?Ç�]=�,��V�]=[�^Z]�;�¬M`?UhV�[ c Çax�[D�1]"V�b?� � Í ¥ Á ÍðØ�b?UjV�]��QUO;É���1UhV�bMU|�,°�UN���#xDU[S°DUO� ÷ ÔDÔDÔ�Ô d?�g[�¬?`M�OV�;$[�Êy¬?]KÓaUN�gUN^BV$Ê3���OV�[��1; ¤w��© §£� E y Í�Ø�b?U��g]axDbBVtug�³��Â�]=;i�r���+�p;$V�bMUMp`?[�V1]=UN^BV�[�ÊaV�b?Ui[D�g¬?UN�y[�ÊaV�b?Ui;1`Y@8xD�1[�`?dQÊ8[D�>V1b?Uld?�1]��QUi����`87�deUN�1]�[�¬�°�UN�1;g`?;_V1b?Uid?�1]��QUde[q�_UN������`87ÉdaUO�1]�[�¬�Í�Ø�bMUQd?�g]=�cU�de[q�_UN������`87ÉdaUO�1]�[�¬j[
ÓaUN�g;�;gÇ=[S�_UN����`?Ç�V1]=d?Ç�]=�N��V�]�[D^]�Ê�V1b?Uh[D�1¬MUN�m[�Êw� ]=;É��VÉÇ=U,��;gV:V1bX��VÉ[�Ê�V�b?UhdM�1]=�cUj����`87ÈdeUN�g]=[�¬���V�b?]�;m]=;:V1b?Uh�,��;gUÊ8[D�z  § � ÷ Ô ÷ Á)� ¥ Ô ¥ � � ½ Ô ½ Ô � Í�Ø�b?[D`8xDbÜV1b?U­��i ;QÊ8[D��@e[�V�b´d?�1]��QUo��^?¬�d?�g]=�cUode[S� UO�����`87�deUN�g]=[�¬?;P���gU��NÇ�[D;1U�V1[fU,���LbW[�V1b?UN� ; V�b?Ui��¬?¬?]�V1]=[D^?��Çp�N[D�cd?`MV���V�]�[D^�Ê8[D�>dM�1]=�cU de[S� UO�����`87�daUO�1]=[�¬?;PV�[�]=¬MUN^BV�]"Êb��V�b?U�����`87�daUO�1]�[�¬?;y[�ÊaV�b?Ul]=^BV1UN�1�cUN¬M]©��V1U��XUNÇ�¬?;_�N��`?;gUN¬:�c[D�1U�N[��Qd?`�VL��V1]=[D^X��Ç�U�Óa[D�gVNÍ © Ê¯V�b?U�[D�1¬MUN�i[�Ê
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Arithmetic in GF(2^n): prime vs. prime power Gauss periods

multiplication prime power GP
multiplication prime GP
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Parallel exponentiation in Kung’s model

binary vs. Brauer (seq)
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 ¨ ��� «­�d�Wo�n
t ¡ �M~p�}�`t-� x4E 
PF ��~ñ��t6ª�~2Î�ÏH[ Õ � Ú Ï Þ à�� Ð � Ú Ï·Ñml Þ ÿ � t � Å � Ú Ï Þ � � vroZ�M~p� S nò�M�W~ñt���p�V��Zng�M�W�
t-wWwxo x9E 
#F �}t�v�l tmÙ&o¥�9~��WoJn­nÂ� ~��¢t ¡ �9~����M�W~®�gV*�pt-�ò��V����x�x�4t��Mn`V�vbn���~ ��t6ª�~~Î
Ï©[ t � Ú Ï Þ EÕ � Ú Ï Þ à�� Ð � Ú Ï·Ñml Þ ÿ � t � Å � Ú Ï Þ [ Õ � Ú Ï Þ à�� Ð � Ú Ï·Ñml Þ ÿ � t � t-o��p�µt�n`��~pwI�¯�V��¤�M�W~b�pV��g�`~p�a�9ngV�vU��t-�Z�Rn`v®oZ�M~p�Wo�×&×a�¢×H½qnP��~(�Wt:ª-~(�9�x~ ¡ V��g�`V:��n`vqp�ngv�ª-t��Mnµt�vd�­���xn`�4�
�6t�vIk#~2oZ�WV:��v ksl n`vWwx�W���Mn`V�v V�v x Ë �Á¡!
 [ qoG r ¡ V���t-v q {��
	 ß t-vWw � � ���e.�gV&p-h-�ji��9�W~�v Î
Ï�[ Õ � Ú Ï Þ à 8 Ð���
���� � Ú Ï·Ñxy h{z���� Å�l ÞµÙ � Ú á Þ�� ÿ 8 t 8 t ¡ �9~��(�`t-� � � «­�d�Wo�n£t ¡ �9~�� �9�x~�µt�oZ�£�µt-���W�ZV*��~poMoZV�� � ��t-o��pV����W�x�M~pw��M�W~¤vWV*wx~8Î ß [§Õ � Ú ß Þ à 8 Ð���
���� � Ú h���� � �"!�#%$ ÞµÙ � Ú á Þ&� ÿ 8 t 8 [
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Õ ßMà 8 Ð � Ú á Þ ÿ 8 t 8 [IÕ ßMà 8 Ð Ä�' Ú)(ÔÞ ÿ 8 t 8 [Iÿ��i ~��pV-�Wv��(t��`�ÚtmÙ&o¥�9~p�xo(t-vxw©vWV-vCÙ>tmÙ&o¥�9~p�xobngv��9�W~O�`V�V�� E o¥�9~��WoFá:� S F ��«­�x~��gV*V�� �pt-vk#~b��V����W�x�9~�w®ngv�wW~p�*�9�ñt
����V�o¥�

E ³aÖ`D ³¦× F®E EUx4E 
 D0× F Jµx4E 
#F J × F D©³�Ö E x4E 
#F
[ ³aÖ E EUx4E 
 D0× F J × F D©³a× E EUx4E 
 D0× F Jµx4E 
#F J × F

¡ V��Æ~pt-�4� � ��
 ¨r�O� � v�oZ�9~��Wo�×&×a�¢×H½qn-�9�W~��M~¤t-�Z~¤V-vW��l(vWV�vCÙ�tSÙÁoZ�9~��Wop� é �ZV*��~poZoMV�� � n`oÊ�9�x~V�vW�+lU�W�MV��p~�oMoZV��\�#~p� ¡ V-�M��n`v�pO�9�W~(~p�`oZ~·ÙÁ�6t-oZ~ ¡ V��Rt-�`� � � x ¨ûe.�`V&p�h���i�� � v�oZ�9~��Wo�× � �¢×H½�n
�9�x~p�M~�t-�Z~ît�����V�oZ� G J ×îvxV�vCÙ>tmÙ&o¥�9~��Wo�ngv ~pt-�4�B�`t-�����Wn`�4��p-ngª�~�o°t­�9V��4t-��V ¡ e.�`V&p h ��i E E G J × F
vWV�v�Ù>tmÙ&oZ�M~p�Wo��

ð¢t-�4� �µt��ïV ¡ �9�W~��`V�V��§n`v ä ��p-V��Mn��9�W� × � � ½2oZ�M~p� ×.×a�¢×H½2�6t-�xoM~po}t�����V�o¥� E G J × F�pV-��l o¥�9~��Wop� � vW�p�g�WwWn`vqpU�M�W~+*�v�t-�Æ��V����x�x�4t��Mn`V�v�V ¡ �W�ZV*��~poMoZV�� � nK�î~���t6ª�~He.�`V.p h ��i�D× oZ�W�#~p�Mo¥�9~��Wop� ¯�V��O�9�x~ �µt�oZ��oZ�9~��fn­�î~®��t6ª�~ñvxV��pV����B�Wvxn`�6t
�9n`V-vI� «­�d�WoJn­�M�W~®�MV-�4t-�
�pV-���B�xvWn`�pt��9ngV�v¨�pV-oZ�9oRt-�Z~jt�����V-oZ��e.�gV&p h �ji E E.ÿ D�� E E G J × FMF � ,
-MV7T Â QSO e»Yog¾ÂPY çSQmOUQSOUT¢V h i ~��Wt:ª-~��MV oM�#~p�pn ¡ l¬oZ�M~p��±ñV ¡Èä ��p�V-�Mng�M�W� × � ��½W�¬«­�Wngon`o�V-vW~ oZ�4t��Z�9ngv�pH�mV-n`v����9V§��ngvWn`��n�.�~��M�W~2V¾ª-~p�Mt-�`�\��V�oZ�p�f¯�V��UtHoMngv�p��g~��W�MV��p~�oMoMV-��V-�
� ² E ÿ F [ ×&n��M�W~p�Z~!ngo£vxV-�9�Wngv�p �MV(wWVq�*�W~�vW�p~)n�� ² E ÿ F ° �ã° ±bn`v�����t�� ¡ V��`�gV:��op� i ~!�Wt:ª-~Ö Ï![ x9E 
 D§× F Jµx9E 
#F wWn�p�ng�MoòV ¡ E ÿ F ² �M��t��Rt-�Z~jt-oMoZn�p�vW~�w��MV��x�MV��p~poZoMV�� 
 � �Á¡ �î~bt-oZoM�W��~
�9�x~RvWV-vCÙ/.�~p�MVbwWn�p�ng�MoÊ�9V�km~¤~10d��t��+Ù&wxn`oZ�M�Mn�kW�x�9~�w�t-��V-v�pbt-�`�Wwxn�p�n��9oÆV ¡ E ÿ F ² nd�9�W~�v}tjwWn�p-ng�Ængo
~·¯*�#~p�a�9~pwU�9V¹k#~\vWV-vCÙ/.�~p�MVB��n��9�¨�x�MV&k�t)kWn`�gng�>l+2O[43 ' Ú5(ÁÞÄ6' Ú5(ÁÞ | � �87R~�vW�p~92 E E Ö Ï J × F ngo;:Z�Wo¥�
�9�x~�vd�W�Fkm~��bV ¡ E ~·¯*�m~����M~pw F vWV�vCÙ�tSÙÁoZ�M~p�Wo��9V��pV-���W�*�9~uÎ�Ï}[[Õ � Ú Ï Þ à 8 Ð � Ú Ï·Ñml Þ ÿ 8 t 8 ��¯�V���9�x~j��V��ZoZ�¤�6t-oZ~bt-v�t-�+l*oZn`o�nx�î~joZ~��<2�[ã×-�>=*n`vW��~ � [ x4E � F ¨ x4E × F ¨ EmEmE ¨ x4E � F [ � ² E ÿ F
n`o�t���t��Z�9n��9ngV�v�V ¡ E ÿ F ² nW�î~j��t6ª-~x9E 
 D�× F [ @

ßMà Ï � à Ï Ö Ï � t-vWw � ² E ÿ F [ @
ßMà Ï Ð�á Ö ÏsKE × � � á F?î�x����t�¯ ßMà Ï Ð�á ú�³¦× E 2 E E�x9E 
 D�× F J�x4E 
#F J × F D ³aÖ E E�x4E 
 D�× F J × F û n`o­��n`vWng�}t��#n ¡ t-�`��9~��M��o¤t-�M~�~@0��Wt-�¥Ë

³a× E 2 E E Ö Ï J × F D ³aÖ E A @
ßMà Ï � à Ï Ö Ï � J ×CB

[ ³a× E 2 E E Ö ÏmÅ�l J × F D ³aÖ E A @
ßMà Ï � à ÏHÅ�l Ö Ï � J ×CB ¡ V��d× ��
 ¨ ��K

i ~boZ~���³�[ Û/ÜÛùÝ t-vxw�wxV�oZV���~�oZn`���W�`nD*��6t
�9n`V-vWoîV�v��M�W~j~10d��t��Mn`V�vU�9Vup�~a�Ö Ï E E 2ÈD ³ F [ Ö ÏHÅ�l E 2 ¡ V��d× ��
 ¨ ��KE × � ��ê F=*ngvW�p~92 | � t�vWw~³�° � nW�î~j��t6ª-~E28D ³ | � � � vxwW�W���Mngª-~p��l.nW�î~b��V*wWn ¡ l E × � � ê F �MV`p�~a�Ö Ï\[GF 22dD©³IH Ï E Ö ß ¡ V-� � �¬
 ¨r��KE × � � � F



â| HÉ' bã'É>ð¥ä ì É�äsð'í¦ã¢å ï ð¢æC Hð� mîÊî í"îqí9ç�æ ï¾è í è É ë  HÉ ë ï¾è ×Sê �
«­�d�WoJn

� ² E ÿ F [ @
ßMà Ï Ð�á Ö Ï\[ Ö ß E @ßMà Ï Ð�á F 22dD©³ H Ï  

t-vWwU��~b�Wt:ª-~b�MVOwWn`o¥�9n`vqp��Wn`oZ�;km~a�&�î~�~pv®�&��V}�pt-oM~�op�£¯�V���³�[ � nW�9�Wngo­n`o
� ² E ÿ F [ Ö ß E @ßMà Ï Ð�á ×

Ï [ Ö ß E �� E × � � S F
t-vWwñ��~���t6ª�~ Ö ß [ EmEmE [ Ö á Å�lò[ Ä '9Ú5(ÁÞá �9�W~ " 0 , 56�
76J  x' 7 $/,.$Â, �
0H��5 E ÿ F ² �!«­�Wn`o\ngo!�9�x~oMn��9��t
�9n`V-v�wxn`oM���WoMoZ~pw�ngvK=��Mn`vWoZV�v E × S�S � F t�vWw®ª-V�vL.p�x�NMjt��9�W~�v E × S�S ± F �ò¯�V���³ | � n���~��t6ª�~

� ² E ÿ F [ Ö ß E>OQPP Ñ Û@R á J ×PP Ñ Û J × [ Ö ß E 28D ³³ E A × J F 228D©³ H á BE × � �+× � F
��ng�M� �9�x~B�W~p�g�ñV ¡ �M�W~�p�~�V���~��9�Zn`�boM~��Mn`~�op� i ~BoZ��kWoZ�Mng�M�x�9~ Ö ß ksl Ö á Å�l E O P Ñ ÛP R á Å�l wx�W~�9V E × � � � F n�t�vWw���~joM~a�S2B[ã×��Æ«­�W~�v

� ² E ÿ F [ Ö á Å�l E E ×æD ³ F á Å�l E ×æD©³E ×æD©³ F á E × J E ×æD ³ F á× J E ×
D ³ F
[ Ö á Å�l E E ×æD ³ F á J ×³

Û�Ü=�NÝ\� ñ�Þ���� ß���� ó��]öfõ.�=�]ÞP� ß�«­�x~ñ~·¯*�#V�vW~pv�� à � ��t-o`kWn`v�t��¦l§�`~�v�p-�9� � ù E¥à � F [ áqnt-vWwT7!t-����ngv�p��î~�n�p����
U ù E�à � F [§½�ndnÂ� ~��I2B[ 3WV Ú5X/Y�ÞÄ V Ú)X/Y�Þ [ ù Y �°«­�W~\�4��t-ngv}��t�o���~pn�p-�d� E ×� 4± F nnÔ� ~-��³�[ lù �Æ«­�W~ ¡ V��M�B�x�µtBt.k#V:ª�~boM��p.p�~po¥�9o��9�W~j��t-�¥�9n��9n`V-v E × é × � é × � × FÆ¡ V�� E¥à � F ù n�oZn`vW��~Ö ß[Z \/]Y l [ � K+×má�KHKHK_^ Ö ß [ �Ö l Z X/`Y l [ ×&K � � KHKHK_^ Ö l [ ±Ö ù Z Y ùY l [ ×&K � � KHKHK_^ Ö ù [ ×&K
«­�WngoB��t-�¥�9ng�Mn`V�v©oM�W�x�mV��¥�9o ¡ t-o¥�9~��B�pV����W�x�9t��9ngV�v�V ¡ t�v§±SÙ�t-wxwWng�Mn`V�v©�4��t-n`v���n��9����~pn�p����E ×- ¦± F�¡ V�� à � �M��t-v��9�W~j�Wvxn ¡ V��Z�f��t-�¥�9n��9n`V-vUt-o­oM�WV:��v®n`v�¯°n�p-�W�M~¹× � ��±*� ²
i ~ oM�qkWoZ�Mng�9�*�9~ Ö á Å�lU[ x9E � F JIx9E � J × F t-vWw x9E � F [ � ² E ÿ F �MV�p�~a��t»k#V��WvWw�V�vä ��p�V��Zng�9�x� × � � ½OoZ�M~p� ±CË� ôWó � ó�aSõ÷ö-õRó�� ��� ß ��� ßcb°¸:ÀÚÿ�÷W¸R¹
Ò®¸ed-ÉÊ¼¾Òm¸4Ò#À/f¢t¨÷x¸R¹(ÈaË¦¹�º.¹
½�»�½¦¸a¹xÀ&¸4½\À/·P¹�Ò2×gfP¹�ÒmÍ��
ÄÆ¿ÁÀ/·�× � � � � ² E ÿ F ÷x¸�À/·m¸!ÒmØ�ÃU÷W¸9½\¼ihIÉø½¦¼*Ë�¸4ÈZÈa¼¾½ZÈ6Î ¶=·m¸9Ò�ÀÂ·#¸4½a¸j¹�½a¸\¹jÉK¹�½pÀÂ¿ÁÀ/¿/¼¾ÒjhÔ¼:½
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E ÿ F ² ¹�Ò#Í�¹`t�ÓÁ¹dÍxÍd¿ÁÀ/¿/¼¾ÒñË¥·P¹�¿gÒ®Õ§ÄÆ¿ÁÀ/·�ÄÆ¸4¿�»�·#À E ³aÖ° $³¦× F ÀÂ·�¹xÀ­Ë�¼¾Ã ÉÊØWÀ�¸9ÈBÀ/·m¸(¸kd�ÉÊ¼¾Òm¸9Ò#ÀÂÈ
¼ih�ÀÂ·W¿gÈ¢ÉK¹�½pÀÂ¿ÁÀ/¿/¼¾Ò Ø�ÈM¿`Ò*»¨¹*ÀÊÃU¼¾ÈpÀÆ� Éø½¦¼*Ë�¸4ÈMÈ¦¼¾½MÈ¤¿`ÒñÍW¸&ÉÊÀÂ·

± ²ZÙ@Ú�Û/Ü�Ù ÛùÝ�Þ E Õ Fâ� ª« ¬ ³a× Eml Ä�' Ú5(ÁÞáon ¿&hP³aÖñ[ � fm¹�Ò#Í³�Öjp E � ² E ÿ F J × F�q ³a×Tp l � ² E ÿ F p ÛÚ l�Ñ Û/Þ # Å�l J × n ¿&hP³aÖ | �
¿�h£À/·m¸RÒm¼*Íx¸4È�ú E�r   
#F Ë-× � r ¨�t*  � ��
 ¨r�¹û�¹
½a¸!¹�ºg½a¸a¹�Íts�Éø½¦¸pË�¼¾Ã(É°ØWÀ�¸�Í#Î
¯�V��
³�Ö | � n���~!V&kxoM~p�¥ª�~!�M��t��£�9�W~¤�W�ZV*��~poMoZV��î�`t.k#~p�`~�w}� J ×!��t-n`vx��lB�#~p� ¡ V��M��o�tSÙÁoZ�M~p�Wo��«­�Wngo¤ngoò�9�W~�k#V-�M�M�`~�vW~p�4ó¨V ¡ �M�W~j��t-�9t��`�`~��ø��V����x�x�4t��Mn`V�vUt�o¤ngwW~pv��Mn&*�~�w�ngvvu*~p�a�9n`V-vv½x��×��
wyx]\ T Â QSO e»Yog QHç \�\¼h «­�x~}oM~��pV�vxw��9�Wvxn`v�p���t-�Mt-��~a�9~��bngo�p-ngª�~�v»ksl{z {|�
	 ù ��«­�Wngo��t-�Mt-��~��9~��°wW~a�9~��M��n`vW~�o��9�x~òwW~p�*�9��V ¡ �M�W~î��V��`�g~p���Mn`V�v oZ�9t.p�~îngv ä ��p�V��Zng�M�W�7× � ��½\oZ�M~p�M×&×¦�×H½W� � �}*q¯*~poÆ�9�W~�vd�W��k#~p�¢V ¡ n`vxvW~p�ÆvWV�wW~�o£ngv��9�W~­��V����(�WvWn`�pt��9ngV�v(�M�M~p~��Æ«­�W~��W�M~aª�n`V��WoZ��l
wW~a�9~p�Z��ngvW~pw©��t-�¥�9ng�Mn`V�v V ¡ ÿ}wWV�~po(vxV-�(wx~p�#~pvWw�V-v~z¦�U«­�W~p�Z~ ¡ V��Z~.n°��~}�pt-v���t�vWwW�`~O�9�x~
�pV-�`�`~����Mn`V�v�oZ~p��t-�Mt��9~���l��9V ¡ �W�Z�M�W~p��wW~��p�M~pt-oM~j�9�x~bV:ª-~p�9t��`�K�pV-oZ�6� i ~j��t6ª�~j�9V���ngvWn`��n�.�~³a×jpme.�`V&p h ��i<p E z J × F�q eµ�`V&p h ��i E.ÿ q �Ep E z J × FMF6�
«­�W~�*��ZoZ�joM�x����t-vWw���V��Wv��9o��9�x~�v��x��km~���V ¡ vWV�vCÙ�tSÙÁoZ�M~p�Wo�n �M�W~�oM~��pV�vxw©V�vx~�wW~poZ�p�Mn�km~�o
�9�x~ �pV-���B�xvWn`�pt��9ngV�vH�pV�o¥�6� ¯PV-��oZn`���W�`ng�png�>l.n£��~ñt��W�W�MVH¯*n`��t��M~ e.�gV&p-h-�ji~ksl�� ��á� � h t�vWwwWngoM�p�xoMo��9�W~jwWn+�ø~��M~pv��Mnµt.kW�g~ ¡ �WvW�a�9ngV�v��	Ë�� 	 ùN� � ��ng�M�

� E z F [I³¦×Tp �`v���`v
z p E z J × F�q �gv��
�gv
z p Eµÿ q �Ep E z J × FZF [ z

�`v
z p q�q 2
�`v
z

���W~��M~ q [ �gv­��p E ³¦× q � F t�vWwQ2O[ �gv���p E.ÿòJ ³a× J � F �Æ«­�W~N*��Mo¥�¤wW~p�Zngª�t��9ngV�v�n`o
� � E z F [ z�p E �gv
z J × F p q J 2z*�`v ù z  

t-vWw®t��`V��6t-�m��ngvWn`�(�W�ft
��z ß ��n��9�jz ß �`v ù z ß A[ � o9t��Mn`ok*W~poz ß p E �gv
z ß J × F p q J 2�[ �  
���Wng�4�®ngo­~10d�Wngª�t-�g~pv����9V

~·¯*� E �`v
z ß J × F p E �gv
z ß J × F [ 2
q ~·¯*� E¥J × F��

«­�Wngo�ngo�t�v(~10d��t
�9n`V-v V ¡ �/���m~���p�~·¯*� E � F [��B���xn`�4�(ngo���ngª-~pvy����� ' J�� % 7 $i� ;�� 5 " 0ø1 $Â, �
0��
oM~�~ �Wtt��~b±�±*�Æ«­�d�Wo � ��~j��t6ª�~

�gv
z ß J ×\[��   2
q p6~�¡*� E¥J × F£¢

���Wng�4�®��t�o��M�W~joMV��g�x�9ngV�v z ß [ ~6¡x�� ¤�   2
q p:~6¡x� E�J × Fk¢�q × ¢��
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¥C¦W¥bãW¦>ð¥ä ì ¦�äsð'í¦ã¢å ï ð¢æI¥Hð£¥mîÊî í"îqí9ç�æ ï¾è í è ¦ ë ¥C¦ ë ï¾è ×Sê à
«­�Wngobngojn`vWwW~�~pw �9�W~����gV���t-����ngvWn`�B�x�®��§ ¡ �î~�vW~@���`~����b�µt��M~pvW��� � nÔ� ~-� ÿ [©¨ � �M�W~pv q [
�`v��ªp E�« × q � F [ J 2�t-vWwTz ß [ ~�¡*� E � E�J ×}p4~�¡*� E�J × FZF�q × F [ ~6¡*� E¥J × q × F [ã×\oZn`vW��~� E¥J ×Sp¾~�¡*� E�J × FZF [ J ×��!«­�x~��m~�oZ��ngv��9~1�-~p�Rª�t-�g�W~ ¡ V��¬z¬­ �
	 ù n`o¤�9�W~�v®z ß [T±�oZn`vW��~�m¯ E z F | ¨ ¡ V��Nzy° ±*��±�~OoM�x����t-�Mn&.p~BV-�W�jwWn`oZ�p�WoZoMn`V-v ¡ V��\�M�W~��}t-ngv�oZ�9tt��~On`vWoZ~p�¥�9n`v²�é �MV��#V�oZng�9ngV�v2×%¨x�+×&×bt-vWw�t+�Wn`vWt-�k���9�M~�~jn`v�³K~p���}tz×%¨*� à �
´ óPôbóPñ�ñ � ô�µ ��� ß ��¶ ßNb°¸¾À|ÿU÷x¸ ¹�Ò©¸kd-ÉÆ¼¾Ò#¸4Ò#ÀWf;· ÷W¸j¹}ÈaË¦¹�º.¹�½�»�½¦¸a¹xÀ&¸4½�À/·P¹�Ò�×gf ¹�ÒmÍ®�
÷x¸�ÀÂ·m¸BÃ¨¹%dx¿gÃ¨¹
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� ¯ [ ±�� �
��� V á�� q �ö° ±�p º � Í l	 [�·ié J è!~��`~���~�vd�Mop�Æ«­�d�Wo � �s[ûe º � Í l	 i\�x�MV��p~poZoMV��Zo­t-�Z~
oM��]���n`~�vd�R�9V��pV����W�x�M~ ·ié J è��
±©~ ngvWoM~��Z�¤�9�Wngo­ª-t��`�W~ ¡ V��R� n`v : �MV��#V�oMn��9ngV�v{è%¨x�Dè%øO�MV��~a�Ê�9�W~î~poZ�Mn`��t��9~B%�n`v �9�Wngo°�6t�oM~ò�WoZn`vå�ñeµ�`V��
	#��i q è ¸ eµ�`V��
	 E ·¤é F i J è q è ¸ e æêpù�`Vt�
	Î·
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t-vWw®�9�W~9ì�V:� ��t-�Z�Rn`v : �MV��#V�oMn��9ngV�v{è%¨x�Dè S ��t6ª-~(�9V��m~ oM�W����~�w �W�ø�ç±©~(oZ~��\�9¯ Â � �
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ª�t-�`�x~ ¡ V��=�9�W~ò��V�vWvW~����Mn`vå����t��9t-��~��M~p��æo­ �Ø	 l���±©~òoM�W�x�mV�oZ~ò�9��t
�Ê�9�W~�*�~p�gwB~�¡��9~�vWoMngV�v
n`o �µt-�k��~}~�vWV��å�-� � nÔ� ~-���� � V � ° l� � V º � - o�ngv��9�x~¨�W�MV�V ¡ V ¡ J V��ZV��`�`t-�k� � �&è%¨ � �î~��4�xV*V�oZ~æ [ w �`Vt� º � J ±Ê�`V�� º �`Vt� º � y q è ° è � n ¡ �M�W~ v��x���m~���V ¡ �W�MV��p~�oMoMV-�Mo�� n`o}oM��t-�`�
�pV-����t��M~pw��9V � � nÔ� ~-�Êe��á iE¸ w �`Vt� º � J ±Ê�`V�� º �`V�� º � y q è��m§ ¡ �9�W~��M~\t��M~¤��V��Z~R�x�MV��p~poZoMV��Zo
t6ª�t-n`�`tt�W�`~¤�9�W~�v���~boM~��<æ [^e��á iE° è��±�~¬*��Mo¥�òwWngoM�p�xoMoî�M�W~!�pt-oM~cæ [ w �gV�� º � J ±Ê�gV�� º �gV�� º � y q è9° è��Æ«­�W~�v}�9�W~S�mV��xvWw
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� � | � ¯ [ ±�� �
��� V á�� q �ö°|·ié J è � ��~b��t6ª�~Ã º Ù@Ú�Û Ü Ù Û Ý Þ E Õ ¯ F ¸ « ×Tp E e.�`Vt�
	 E � � F i q è F ¸ « ×íp E e.�gV��
	#�ji q � F��E èC¨x��±�è F§ ¡ �M�W~!vd�W���#~p�£V ¡ �x�MV��p~poZoMV��Zoò� n`o¢oZ�}t-�g�`~�� � �9�x~pv}�M�W~R�x�M~p��V����W�x�4t
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� p E · J è F p �
�`V�� 	º �q « Öjp è

� p ·· J è p �
�`V�� 	º � �

§ ¡ �9�x~òvd�W���#~p�ÊV ¡ �x�MV��p~poZoMV��Zo¢� ngo°�`t-�e��~��M~��µt��Mngª�~£�9V � � �9�x~pvB��~­�4�WV*V-oM~
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�9~ÊngoKt-�`oZV�t-vj�W�W�#~p���#V��WvWwjV�v��M�W~ÆwW~p�*�9�jn ¡ �ïngoI�µt��e��~Ê��V�����t-�M~�w
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«­�W~b�}t�n`v�oZ�9tt��~j�îV-�Módo¤��n��9�U�9�W~9·ié>ã&t-�k�¨�M~p�x�M~poZ~pv��4t
�9n`V-v®V ¡ �9�W~b~�¡*�#V�vW~�vd�p��±©~ �Wt:ª-~
��º � E ÿ F ¸ lé p
�Îº E ÿ F�q è9¸��é q è ¡ V-��t-�`��¨�¸0ÿ Â · � �

¯�V��yæ [ e �á i � �M�W~}�Wt-�Z�Mng�9ngV�v2n`o(�xvWn ¡ V��Z� ¡ V��y�#V-�M� « Ö [4¨ñt�vWw « Ö | ¨*�ñð¢t-�4�
�W�ZV*��~poMoZV��E¨ ¸ 
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Ã º Ù@Ú ß Ù ÛùÝdÞ E Õ F J Ã º Ù@Ú ß Ù ÛùÝdÞ E Õ ¯ F ¸ « ×Tp�F è
� p�  �æ q è ¢�q e.�gV��
	#�ji HE èC¨x��± � F

¸ « ×Tp �
�`V�� º � p è

� p�F�è q ±Æ�gV�� º �`V�� º �
�`V�� º � J ±Ê�gV�� º �`V�� º � H q « ×jp E eµ�`V���	#��i q è F

¸ « ×Tp è
� p �

�gV�� º � p E è q�� E è FMF�q « ×íp E e.�gV��
	#�ji q è F �
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�9n`V-vI�¬§&v®�9�Wngo!�6t�oM~ � �î~(oM�W�W�#V�oZ~(�9��t
�!�9�x~(�pV-oZ� ¡ V-�
t�·¤é}ã&o¥�9~�� t-�Z~ E �ZV��å���W�D� F �9�W~j�pV-oZ�9o ¡ V���æÅ�}t-v��í·iãÁoZ�9~��Wop�¢«­�W~�vÃ º Ù@Ú ß Ù ÛùÝdÞ E Õ F J Ã º Ù@Ú ß Ù ÛùÝdÞ E Õ ¯ F¸ « Ö�p E � J è F�q « ×TpIe.�gV��
	#�jiq « ×Tp

� «
E è q « F á J è p �

�`Vt� º � J ±Ê�`V�� º �`Vt� º � �¸ « Ö�p E � J è F�q « ×Tp E eµ�`V�� 	 ��i q è FE èC¨x��±¤ë F q « ×Tp «
E è q « F�á J è p �

�`V�� º � p E è qL� E è FZF��
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� p �

�gV�� º � p E è qL� E è FZF��
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w�t��9t�o¥�9�M�x���9�x�M~po ¡ V-�R��t��9t-�g�`~p� ~6¡x�#V�vW~�v��9nµt
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�}��~®�ît-v��¨�9V©n`�`�g�WoZ�M�9t��M~Q���§�9�x~
~�¡*�#~p�Zn`��~pv��9o ¿ ±�~¤�òt-v��ò�MV(oZ�WV:� �M��t��îoM�6t��µtt�Wng�`n��/�B�M~pt-�`�D���îV-�Módo ¡ V��£��t-�Mt-�`�g~p��~�¡*�#V�vW~�vIã
�9n`t��9ngV�vI� - vWw��µt-o¥�}�W�x��vWV-�£�`~pt-oZ�¢�M�W~¤�M~po¥�9o£oM�WV��x�`w}wx~��9~��M��n`vW~­�M�W~ç�W�M~pt-ód�mV�ngv�� � nÔ� ~-���9�x~
vd�W���#~p�jV ¡ �W�MV��p~�oMoZV��Mo ¡ V��\���Wng�4��t�vWV-�M��t-����t�oMn`o��Z~p�W�Z~poZ~pv��4t��Mn`V�v ��n�ª�~pv ��� t��W�Mng��~Mjt-�{­B�#~p�Zn`V�w}V ¡ �/���#~ E �  ¦± F �#~6t
�9oî�M�W~\�#V��&��vWV���nµt��å��t-oZn`oò�Z~p�W�Z~poM~�v��4t��Mn`V�v¨��n��9�¨oZ��t-�MoZ~
��V*wW�x�`�Wo��§©¨�×8Ö0�¤ß"Û¾Ö�áÜÞ%Ô�Õ®�1Ö�ÞiÝ;×>Ñ ±©~��9t�v V��W�®n`���W�`~���~�vd�9t��9ngV�v V ¡¯- �&��V��Zng�9�x� è%¨x��ëï��ng�M�
�9�x~ ¡ V��x� t-�g�M~pt-w²� n`v��M�MV�wW�W�p~�w �M~poZ� oM~��Mn`~�o ¿±° ½:÷�¿ÔÀÂ½9¹�½Ws � õ-ÉI¹�½MÈ¦¸ � õP¸pÍd¿gÃU¸9Ò#ÀÁ¹�½/s � t�vWw
öÆ½M¿gÃU¸t²¤ö­�Æ«­�W~U�9~�oZ��oM~p�Zn`~�o!³j¼:½MÃ}¹�ºî�ît-o}vWV����Wt-�Z��V ¡ �9�W~�oM~v*Wv�t-��~�¡*�#~p�Mng��~�v��9o��m~6ã
�6t��WoM~�V ¡ �M�W~�~�¡*�#~p�Mng��~�v��4t-�ît-vWw��9�x~pV��Z~��9ng�6t-���pV�����t-�Zn`oZV�vWoy�#~��&��~p~�vï�M�Wn`ob�9~po¥�OoM~��Mn`~�o
t-vWwH�9�x~U�M~po¥�}oZ~p�Mng~po�öÆ½M¿`Ã�¸>²�ö­�8?îV-�M�§�M~po¥��oZ~p�Zn`~po��pV-n`vW��n`wW~¨��n��9�§�M~poZ�m~������9V « [ ¨x�
«­�W~�V�vx�&�©wWn^�m~p�Z~pvW��~j�m~a�&�î~�~pvL³j¼¾½ZÃ¨¹�º�t-vWw§öÆ½M¿gÃU¸t²¤ö ngo���ngª-~pv �����M�W~ ¡ t-o¥�9~p���(�W�Dã
�9ng�W�`ng�6t��Mn`V�v ¡ V��B�M�W~��µt��Z�9~��BV�vW~�� þ �W��~�¡*�#~p�Mng��~�v��9o�V�vHn`v�ª-~p�MoZn`V�vHngvHt vxV��M��t-�Ø�Wt-oMngo
�M~��W�M~�oM~�vd�9t��9ngV�v E oM~p~ju*~p�a�9n`V-v¼øx�´�®t-vxw u*~����9ngV�v C ��± F ª�t-�`ngw�t��M~pw �9�Wngo V��xoM~p�¥ª�t��9ngV�vµ%Ê�9�x~
oZ�M�M�W�a�9�W�Z~OV ¡ �9�W~���V����W�x�4t
�9n`V-v �òt�o�vWV-�\�MV��W�4�W~�w � �W�x���9�x~ ¡ t-oZ�M~p���B�x�g�9ng�W�`ng�6t��Mn`V�v ¡ V-�
�W�Zn`��~9Mbt��{­O�m~��Mn`V�wWo­oZ�m~�w �W�U�9�W~����WV-�`~��pV-���W�*�4t��Mn`V�v�oZn���vWnD*��6t�vd�M�&�-�
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�p�g�WoZ�M~p��V ¡ �M�W~ñ] '�+�% 71�a�
7¦0 � % 0 $&% 7�56�
7 ] ' 7 '-_._`%a_ ���¤J  #"�$/, 0�c � - o��#~ ¡ V��Z~ � ~6t-�4�§�9~po¥�
oM~��Mng~po­�pV-vd�9t-n`vx~pwM�t¨BwWn¦�ø~��M~�vd�ò~�¡��9~�vWoMngV�vj*�~p�gwWo¸� 	 �¨V:ª�~��¹� 	 %x��~��4�WV�oM~ � Z ±t¨�¨B?���ng�M�è9¸º?>¸»�g¨x�¢¯�V��ò~6t��4��ª�t-�g�W~�V ¡q� �î~jwWngwKè%¨�¨B�9�Znµt-�go ¡ V��ò�M�W~\�9�W�Z~p~��9~�oZ�¤oM~��Mng~poRõ-ÉK¹�½ZÈa¸ �
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½Ws§t�vWw�öÆ½Z¿`Ã�¸>²�ö��°¯�V�� ° ½6÷�¿ÁÀ/½4¹�½/s��M�W~p�Z~U��~p�Z~®V-vW�&�êè%¨ñ�9�Mn`t-�`o���¯�V��B~pt-�4�
�9�Znµt-�Pt�v�~6¡x�#V�vW~�v��­V ¡ ~6¡xt-���M�&� � �xng�9o£t-vxw¨t-v�~p�`~���~�v��îV ¡ � 	 ����~p�Z~!�4�WV-oM~pv¨t��î�Mt-vWwWV-�®�- �g�=�Mn`��~poRn`v «�tt�W�g~po - ��±g¨¾� - ��± � t��M~�t6ª�~��9tt�-~(ª�t-�`�W~�o ¡ V��!t-�`�K�9�Znµt-�go¤��n��9�L�-ngª�~�v � ��«=V
�M�xv t�oMngvå���g~\�9~po¥�¤oM~p�Zn`~�o¤ngvUoM~10d�W~�v��9nµt�� �MV*V-ó¨tt�#V��x�R±gëO�WV-�W�Mo�V�vU�9�W~B]v¶ �2· �§©¼²Ô�Õ�Ý�Ô²ÞißàÚâá>Ñ ±�~!�pV�����t-�Z~pw}�M�W~\�M~�oM�W���9oòV-v���t-�9t��`�`~��P~�¡*�mV-vW~pv��9n`t��9ngV�v}��n��9�}�&��V�wWn ¡ ã
¡ ~p�Z~pv��=oM~@0��x~pv��9n`t-��~�¡*�#V�vW~�vd�Mnµt��Mn`V�vbt-�&��V��Zng�9�x��o ¿ t-vjng���W�g~p��~pv��4t
�9n`V-vRV ¡\- ����V��Zng�M�W� � �&è:±E ?��9t-�W~��R±iã�t-wxwWng�Mn`V�v¨�4�Wt-n`vWo F t�vWw®V ¡ �Z~p�#~6t��M~pw ok0d��t-�Mngvå� E - ����V��Zng�M�W� � �&è¾±B��ng�M�Q·b[ ±
t-vWwQæ [ è F �Æ«­�x~boZ�m~�~pwIãÁ�W� oZ�WV:��v ngvU¯°n����x�M~poNèC¨x� ë¾�âè%¨x�5÷(n`oò��n��9�U�M~�oM�#~p���¤�9V�?î�Mt-�W~��
±iã&t-wWwWn��9n`V-v}�4��t-ngvWop�>u�n`vW��~9?î�9t-�x~p��±iã&t-wWwWn��9ngV�v}�4��t�n`vWo�t-�Z~�t-��V�vå�(�M�W~�oM�xV��Z�M~poZ�¤ódvWV:��v
t-wWwxng�9ngV�v}�4�Wt-n`vWo � �9�x~\oM�#~p~�wIã&�W��n`�g�`�Wo¥�9�Mt��9~�o£�M�W~\�W�ZVt*W�­�9�Wt��ò�pt-vQ�m~!�9t-ó-~�v ¡ �MV�����t-�Mt-�Dã
�`~��m��V����W�x�9ngvå� ¡ V��î~6¡x�#V�vW~�v��9nµt
�9n`V-v}n`v�� 	 �}�WoZn`vå� wWn^�m~p�Z~pv�����t-oZn`o��M~p�x�M~poZ~pv��4t
�9n`V-vWop�8±©~
�M~��6t-�g�ø�9�Wt��<?î�9t��W~p�@ä o�n`wx~6t���t-o�t-�goMV+�#~p~pv�V��W�­o¥�4t-�¥�9ngvå���mV-n`v��­�9VO��t-�Mt-�`�g~p�gn�.p~¤~�¡*�#V�vW~�vIã
�9n`t��9ngV�vµ% - �&��V��Mn��9�W�4èC¨x� ë��pt-vQ�m~\ª�ng~���~pw®t-o - �&��V��Zng�9�x� � �&è¾±(n ¡ �î~j��t6ª-~bV-vW�&�}tBoMngvå���`~
�W�ZV*��~poMoZV��p�
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Exponentiation in GF(2^n): polynomial basis with arbitrary modulus

2 processors
4 processors

8 processors
16 processors

32 processors

¯°n&���W�M~9è%¨*� ë ¿ «­�W~!oZ�m~�~pwIãÁ�W�¨V ¡ ��t-�Mt-�`�g~p�W~6¡x�#V�vW~�v��9nµt
�9n`V-v ¡ V��Æ�9�x~¤�M~poZ�îoM~��Mn`~�o ° ½:÷�¿ÔÀÂ½4¹
½Ws
V�v��M�W~ : u J ±iã&���`�Wo¥�9~��B�WoMngvå�2± � ë � C � èCøñt-vWw � ±®�x�MV��p~poZoMV��Zop�©«­�W~poZ~�oZ�m~�~pwIãÁ�W�Wo�t-�Z~
�M~��µt��Mngª-~\�9V�t�oM~10d�W~�v��9nµt��=ng���x�`~p��~pv��9t��9ngV�v¨V ¡�- �&��V��Mn��9�W� � �Dè¾±*�
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Exponentiation in GF(2^n): polynomial basis with sparse modulus

2 processors
4 processors

8 processors
16 processors

32 processors

¯°n&���W�M~�èC¨x�¾� ¿ «­�W~bo9t���~j~�¡*�#~p�Zn`��~pv��9oRt-o¤n`�`�g�WoZ�M�9t��M~pw�ngv ¯°n&���W�Z~�è%¨x�´�+�W�*� ¡ V��ò�M�W~j�9~po¥�
oM~��Mng~poRõ-ÉK¹�½ZÈa¸6�

±�~U��V����Wt-�M~�w§�Wt-�9t-�g�`~���~6¡x�#V�vW~�v��9nµt
�9n`V-vH�MV �M~p�#~6t
�9~pw§oe0d��t��Mn`v²� � oM~p~U«�tt�W�g~ - ��±gë
t-vWw�¯°n��-�W�M~Kè%¨*� C � �M~�oM�#~p���Mngª-~p�&�-�r«­�W~ ~6¡*�m~����9~�w oM�#~p~�wIã&�x� V ¡�- ����V-�Mng�M�W�_ëx�&è¾±ñ��ng�M�
�M~�oM�#~p�a�¨�9V©�M~p�#~6t
�9~pwrok0d��t-�Mngvå���Wt-oí�#~p~�v wWV��p�W��~pv��9~�wrn`v�¯°n����x�M~QëW�Dè%¨x� «­�WV�oZ~ñ�M~6ã
oM�x�g�9o9��t�oM~�V�v2�M�W~pV-�M~��Mn`�pt-�Æ~po¥�9n`��t��M~pojt-vWw�t-�M~Ongv©tUoM~�vWoM~��}ti¡xng�}t���oZ�m~�~pwIãÁ�W�Wop�}«­�W~
oM�#~p~�wIã&�x�Wo�n`�`�g�WoZ�M�9t��M~pw¨ngvU¯°n��-�W�M~�èC¨x� C �x�W�M~��&�T�Wt-oM~�V�vU~6¡x�#~p�Zn`��~pv��9o�t�vWwU�pV�vWvx~p���¤V��x�
~�¡*�#~p�Zn`��~pv��4t-�ø�M~poZ�W�g�Moò�9VB�M�W~\�9�W~�V��k�-�8§&vU��t-�Z�Mn`���W�µt-� � ��~j�6t-vU��V����Wt-�M~!�M�W~\�&��V�wxn^�m~p�£ã
~pv��jt��W�W�MV�t-�4�W~po�V ¡ª- �&��V��Mn��9�W�4ëx�&è¾±�t-vWw - ����V��Zng�M�W�Gè%¨x��ë}�MV¨~6t-�4��V��9�W~��p�\«­�W~(�µt��Z�9~p�
V�vW~R�4t-ó�~po­�pV-���B�xvWn`�pt��9ngV�v}��V�oZ��t�vWwUtB�`ng��n��9~pw�vd�W���#~p�òV ¡ �x�MV��p~poZoMV��Zo­n`v��9VBt-�p��V��Wv��6�¿ Ö\�CÝ;ÕàÞ��tÑ «­�W~­oZ�m~�~pwIãÁ�W�Wo ¡ V��°�M~po¥�¢oM~p�Zn`~�o ° ½:÷
¿ÁÀÂ½9¹�½Ws�t-�Z~òwWV��p�W��~pv��9~�w�ngv�¯°n&���W�M~Sè%¨x��ë
t-vWwb«�tt�W�`~ - ��±g¨ � �M~poZ�m~����Mngª�~��&�-�°«­�W~£�mV�V��IoZ�m~�~pwIãÁ�W�Bt�vWw��9�W~¢��n`oMoZn`vå�­ng���x�MV:ª�~���~�vd� ¡ V-�
��V��M~¤�9��t-víëB�W�MV��p~�oMoZV��Mo�t-�Z~!V���ª�n`V-�Wop�}?îV��9� ¡ t-�a�9oò�Wt:ª-~c�#~p~pv��x�M~pwxn`���M~pwj�����9�W~!�M�W~pV¤ã
�M~a�9ng�6t-�W�Z~poZ�W�g�Mop�>u*ngvW�p~ « Z 	 Y n`oÆ�p�gV�oM~­�MVj�M�W~¤t-oMoZ�W���x�9ngV�vWo¢V ¡ V��Mn&��n`v�t��Wt-wWwxng�9ngV�v��4��t-ngvWo ��9�x~p�M~în`o=vWV\�M~pt-���W�MVt*x�Ê�WoZn`vå�\�Wt-�9t-�g�`~����pV����W�x�Mn`vå�W��¯��W�Z�M�W~p�Z��V-�M~ � �9�W�Z~p~ò�x�MV��p~poZoMV��ZoÆt-�Z~
oM��]���n`~�vd� �9V���~��b�9�x~���t¤¡*n`��t-�°oZ�m~�~pwIãÁ�W��wW�x~��9V - �&��V��Zng�9�x� ëW�Dè¾±*��«­�Wn`obo9t��M�W�9t
�9n`V-v
�pV-n`vW��n`wW~�oO��n��9�H�9�W~ ¡ t-�a���M��t���À �pV-����t��M~pw¬�MV~ë2�W�MV��p~�oMoZV��Mo�À V�vW�D�¬��t-�e��ngv�t-�
�#~��Z�9~��
oM�#~p~�wIã&�x�Woòt-�Z~RoZ�WV:��v¨n`v�¯°n&���W�M~9è%¨*� ë ¡ V��¢��V-�M~­�9��t�víëb�W�MV��p~�oMoMV-�Mop�vO¤~�ª�~��Z�M�W~p�g~poMo � �9�x~
�pV-oZ�9o¢�9Vb�pV�V��ZwWn`v�t
�9~�t-�g�W�W�MV��p~�oMoZV��Mo�n`vW���M~6t�oM~pwO���Wng�4�}�6t��WoM~�w�t�wW~p���M~6t�oM~!ngv��M�W~�oM�#~p~�wIã
�W� ¡ V�� � ±¨�W�ZV*��~poZoMV��Zop��«­�W~�t-�4�Wng~�ª-~pw�oZ�m~�~pwIãÁ�W� ��ng�9� �Z~poM�#~p�a�j�9VU�M~��m~pt��9~�w©ok0��Wt-�Mngvå�
n`o��p�gV�oM~U�9V2�9�W~®�W�M~�wWn`�a�9~�w V�vW~ � oM~�~ñ�pV��g�W��vªë©V ¡ «�tt�W�`~ - ��±gëW�|±©~®��V�vW���`�WwW~��9��t
�
t¨�#V��&��vWV���nµt�����t-oMngo\�M~��W�M~�oM~�vd�9t��9ngV�v���ng�M� t-�e�Wn��9�Mt-�k����V*wW�x�`�Wo ¡ V��;� 	 � ngo\vWV�oZ�Wng�9tt�W�`~
w�t��9t�oZ�9�Z�W���M�W�M~ ¡ V���~6¡x�#V�vW~�v��9nµt
�9n`V-vI�B«­�Wngobngo\�9�Z�W~��mV��9� ¡ V��\oM~@0d�W~pv��9n`t-�£t-vWw2��t-�Mt-�`�g~p�
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Exponentiation in GF(2^n): polynomial basis with sedimentary modulus

2 processors
4 processors

8 processors
16 processors

32 processors

¯°n&���W�M~¬è%¨x� ø ¿ «­�W~­o9t-��~î~6¡*�m~��Mn`��~pv��Mo¢t-oÊn`�g�`�Wo¥�9�Mt��9~�w(n`vO¯�n����W�Z~Sè%¨*�¾�¬�x�x� ¡ V��°�M~po¥�ÆoM~��Mn`~�o
õP¸�Íd¿`Ã�¸4Ò#ÀÁ¹
½Wsø�
�pV-���W�*�9n`v²�W�Ê«­�W~b�M~pt-oMV�v�n`oò�M��t���ok0��Wt-�Mngvå��ngo­~�¡*�#~pvWoZngª�~E�mV��9�U�M~��µt��Mngª�~\�MVO�B�W�g�Mn`�W�gn`�pt¤ã
�9ngV�v�t-vxw�ngv��pV�����t-�Zn`oZV�v}��ng�M��oM��t��MoM~j��V*wx�W�`�Wo��Ê«­�Wngoò�6t-�xoM~po��#V*V-�ò�m~�� ¡ V��Z�}t�vW�p~�t�vWw
�#V*V��­oZ�m~�~pwIãÁ�W���pV�����t-�Z~pwU�9V��9�W~jV-�M�W~p��wWngoM���WoMoZ~pw wWt��4t�oZ�M�M�W�a�9�W�Z~po��

«­�W~j~�¡*�#~p�Mng��~�v��9oòª�t-�`ngw�t��M~pw}�M�W~N�m~a�M�M~p��0d��t-�gn&*��pt��9ngV�v¨V ¡ tB�#V��&��vWV���nµt��â�Wt-oMngo­�M~p��ã
�M~�oM~�vd�9t��9ngV�vñ��ng�M��oM��t��MoM~���V�wW�W�`�xo ¡ V��;� 	 � n`v t�vñn`���W�M~�oMoZngª�~ �òtC��� ¯�V���±}�x�MV��p~poZoMV��Zo
��~}��t-w�t-v�~Á]���n`~�vW�@� `/` V ¡ ��V��Z~O�M��t-v ¨ � C ¡ V�� t-�`� � ° ±-±Iè¾±*� - vWw�~aª�~pv ¡ V-�Eë®�W�MVgã
�p~�oMoZV��MoB�M�W~}~6¡x�#~p�Zn`��~pv��BoZ�WV:�î~�w§t-v�~Â]���n`~pvx�@��V ¡ t��B�g~6t-o¥��¨ � ø ¡ V-�(��V�oZ� � ° ëtë�¨²è��
¯°n&���W�M~jèC¨x�¾��n`�g�`�Wo¥�9�Mt��9~�o\�9��t��j�M�W~O�mV�oZoMn&�W�`~OoM�#~p~�wIã&�x��wW~p�#~pvxwWo(V�v �9�x~��Mt��9ngV « [ Û/ÜÛùÝ �¯�V��¢�9�MngvWV���nµt-�go E V�vx�&�OV�vW~!n`vWwW~6¡�n`v}��V��`�x��v¨± V ¡ «�tt�W�`~ - ��±Iè F �9�W~!oM�#~p~pw�ã&�W��ngo��Wn&���W~��
�9�Wt-v ¡ V��ò�#~pv��4t-vxV���n`t-�`o�oMngvW�p~\�M�W~��9t��Mn`V « [ Û/ÜÛ/Ý E ��V��`�x��v � V ¡ «�tt�W�g~ - ��±Iè F ngoòoM��t-�`�g~p�
n`v��M�Wn`o­�pt-oM~��£«­�x~ ¡ t-o¥�9~��¤ok0d��t-�Mngvå�On`o­oZn���vWnD*��6t�vd� ¡ V-�­��t-�9t��`�`~��ø~6¡x�#V�vW~�v��9nµt
�9n`V-vI�±�~Ot��`oMV�Vt�WoM~��Zª�~�w©�M��t��\�M�W~�oM�pt-�µtt�xn`�`n��/�UwW~p�#~pvxwWojV�v « [ Û/ÜÛùÝ �(¯�V�� � ¸ ë�±Iè�èB�9�x~
�9t
�9n`V « n`oOt��O�g~6t-o¥��¨ � ¨�÷*� - �&��V��Mn��9�W� ëW�Dè¾±ñ�M�Wvxo�V-vÁ�#~��&��~p~�v C t-vWw è%ø��W�ZV*��~poMoZV��Mo��
«­�W~ ~�¡*�m~��Mng��~�vd�Mo!oZ�WV:�î~�w�vWVí���Z~6t��¤wWn¦�ø~��M~�vW�p~E�m~a�&�î~�~pvñ�9�x~(oM�#~p~�wIã&�x� ¡ V�� C � è%ø}t�vWw
� ±��W�MV��p~�oMoZV��Mo ¡ V��joM��t-�`� � ��¯�V�� � °Åë�ë�¨²èO�9�x~��Mt��9ngV�ngobt��b��V�o¥� « ¸ ¨ � ¨
��t-vxw©�9�x~
vd�W���#~p�OV ¡ �W�MV��p~�oMoZV��Mo��WoM~�w ¡ V-� - ���-V��Mn��9�W� ëW�Dè¾±ñn`o��p�g~6t-�Z�&�~���M~pt��9~����9��t-v è%ø*�¬«­�W~
~�¡*�#~p�Zn`��~pv��9o�oZ�WV:�î~�w©�9�Wt��\�9�x~�n`vW���M~6t�oM~�V ¡ �W�MV��p~�oMoZV��Mo ¡ �MV-� C �MV èCø¨V��\~�ª-~pv � ±}�`~�w
�9VO���`~6t��M�&�}�Wn��-�W~p�­oZ�m~�~pwIãÁ�W�I�

«­�W~\oZ�m~�~pwIãÁ�W�¨V ¡ �M~po¥�òoM~��Mng~po­õ�ÉK¹�½MÈ¦¸­�Z~p�µt
�9ngª-~­�9V �M�W~ E oM~@0��x~pv��9n`t-� F �M~p�#~6t
�9~pw}oe0d��t-�Wã
n`v²�ñt-�&��V��Mn��9�W�Åª-t��`n`wWt��9~�w2�M�W~}�9�x~pV��Z~��9ng�6t-�£�M~�oM�W���9o�� «­�W~¨oZ�6t-�`tt�W�g~}t-�&��V��Zng�9�x� oM�WV:��~pw
oM�#~p~�wIã&�x�Wo}���`V�oZ~��MV©�9�x~®~6¡x�#~p�a�9~�wrV�vW~po ¡ V��O�9�Wngo��9~po¥�¨oZ~p�Mng~po��r«­���xo � �9�x~®�W�Z~pwWng���M~pwÃÄÃÆÅµÇ
�8��È<ÉËÊ��ÆÌ>É�Í�Ê´Î£ÏÐÇ
��ÑjÒtÓ�ÏÐÊ��ÆÌÂÏ6ÓÁÔ�ÏÐÇ
��Î¡Õ'���×Ö'Ø8ÒtÕÙÖ�ÊÛÚ'Ê¾Öb�ÆÖ©Ü'ÍbÏÐÇ
�ªÌ'ÒtÝvÜ'�ËÞ6ÓÁÔ�Ò>Î1�ÆÖ�ÕtÞÐÓ�É=�ÆÎÐÎÄÓÁÞ�ÎËß
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Exponentiation in GF(2^n): normal Gauss periods

2 processors
4 processors

8 processors
16 processors

32 processors

¯°n&���W�M~�èC¨x�)÷ ¿ «­�W~bo9t���~j~�¡*�#~p�Zn`��~pv��9oRt-o¤n`�`�g�WoZ�M�9t��M~pw�ngv ¯°n&���W�Z~�è%¨x�´�+�W�*� ¡ V��ò�M�W~j�9~po¥�
oM~��Mng~po¤öÆ½M¿`Ã�¸>²�ö­�
oM�#~p~�wIã&�x� �6t�vv�#~jt-�4�Wng~�ª�~�w®��n��9��t���V�wW~p�Mt��9~�vd�W���#~p��V ¡ �W�ZV*��~poMoZV��Mo��±�~b�pV-vW�p�g�WwW~��9��t
�¤t�oZ��t-�MoZ~ ��V�wW�W�`�xoòn`o¤t���V�V*wU�4�WV�ng�p~jn ¡ �9�x~bwWt��4t�oZ�M�M�W�a�9�W�Z~ ¡ V-�� 	 ��n`oN�Wt-oM~�w©V�v �9�x~��mV��D��vWV���nµt-�;��t-oZn`oj�M~��W�M~�oM~pv��9t��9ngV�vI��«­�W~OoM~@0d�W~pv��9n`t-�£t-�Mn��9�W��~��Mn`�
n`o¤�B�W�4� ¡ t-oZ�M~p�R�M��t-v ¡ V-�!t-�k�Wng�M�9t-�£����V*wW�x�`�Wo � oZ~p~�¯�n����W�Z~�èC¨x� S � - vWwñ~6¡x�#V�vW~�v��9nµt
�9n`V-v
n`oò��~p�g�DãÁ��t-�9t��`�`~��`n&.6tt�W�g~�n ¡ t���V�wW~p�Mt��9~�vd�W�y�m~��¤V ¡ �W�ZV*��~poZoMV��ZoRngo­n`v�ª�V���ª�~�wI�

«­�W~ �M~poZ�}oM~��Mn`~�o�õP¸�Íd¿`Ã�¸4Ò#ÀÔ¹�½Ws�oM�xV¾��~pw vWV©�W�MngvW�png��t-��wWn¦�ø~��M~pvx�p~po�n`vï�pV�����t-�Zn`oMV-v
�9V �9�x~®�9~�oZ��oM~��Mn`~�o�õ-ÉI¹�½MÈ¦¸ � t-o�wWV��p�W��~pv��M~pw ngv�¯°n&���W�Z~Kè%¨x� S t-vWw�¯°n��-�W�M~Kè%¨*�&è%¨*�õ§&vu*~����9ngV�vx����±*� � � ��~ V��xoM~p�¥ª�~�wñ�9��t��¤�9�x~ oZ�`n��-�d�M�&��oZ�`V:��~p�¤�pV����W�x�9t��9ngV�v®V ¡ �9�x~ �pt-vWV�vWng�6t-�
�M~��W�M~�oM~�vd�9t��9n�ª�~O�6t��WoM~�w2oZ�`n&�����9�&�U�xn����W~��Rª�t-�g�W~po ¡ V-�R�9�x~B�9t��Mn`V « � oZ~p~Ot-�goMV��pV��g�W��v�±�V ¡
«�tt�W�`~ - ��±-±*�B«­�W~��M~ ¡ V-�M~ � �9�x~p�M~���~p�Z~�oZ�}t��`�`~��\oM�#~p~�wIã&�x�2�M��t-v ¡ V��\�9~�oZ�boM~��Mng~po õ-ÉK¹�½ZÈa¸6�
«­�W~bo9t-��~�oM��~pv�t��Mn`VO��t�o<�#~p~�v wW�Mt6��v®ngv®u�~p���Mn`V�vQëW� � �WoMngvå��V�vW�&���9�W~�V��M~a�9ng�6t-�I�Z~poZ�W�g�Mop�- o¨~6¡*�m~����9~�w � t�vWV��Z�}t-�ç��t�oMn`o��M~��W�M~�oM~pv��9t��9ngV�vroM�WV:��~pwr�9�x~L�m~�oZ�}oM�#~p~pw�ã&�W� � oM~�~
¯°n&���W�M~Qè%¨*�)÷*��«­�x~}oM�#~p~�wIã&�x�WoBV ¡ �M�W~��M~po¥�BoM~��Mng~poBöÆ½Z¿`Ã�¸>²�ö t-�M~�oMn&��vWnD*��6t-v��M�&���Wn&���W~��
�9�Wt-v ¡ V��\�9�W~B�M~po¥� oZ~p�Zn`~po õ-ÉI¹�½MÈ¦¸:�O¯�V��j±¨�W�ZV*��~poMoZV��Moj�9�x~�~Â]��png~pvW��� n`o���V��M~(�M��t-v ¨ � S
¡ V���t-�g�øª�t-�`�x~po�V ¡�� �x�x�!±t¨ S t-vWw ��S
C �Æ«­�x~ ~Á]���n`~�vW�@�Uo¥�9�W�4ó¨�MV���V��M~\�M��t-v�¨ � S ¡ V-��t-�`�� ° è%ø�¨²è¤�WoZn`vå� ë �x�MV��p~poZoMV��Zo � t-vWw}n��¢�òt-o£oZ�Mn`�g�Pt��£�`~6t�oZ��¨ � C � ¡ V-��t��`���W�x�£�&��V ª�t-�`�x~po¢V ¡� ���M~pt��9~��R�9�Wt-v¾è%øt¨²è V-v�t����`�Wo¥�9~p����ng�M� C �W�MV��p~�oMoMV-�p�¤«­���xo � ~6¡*�mV�vx~pv��9n`t��9ngV�v ngo�ª-~p�£�
��~p�`�KoZ�6t-�`tt�W�g~ ¡ V���tOvWV��M��t-�Ü��t-oMngo��M~p�x�M~poZ~pv��4t
�9n`V-v®V ¡ � 	 �ø�

¯Pt-oZ�R�mV-�&��vWV���nµt-�ø�B�W�g�Mn`�W�gn`�pt��9ngV�v¨n`v t�vWV-�M��t-����t-oMngoR�Z~p�W�Z~poZ~pv��4t��Mn`V�v®�9�9t�vWo ¡ V��Z��~�w
�9�xn`o�t-wxª�t-v��9tt��~�n`v��MV ¡ t-oZ�M~p�­~�¡*�#V�vW~�vd�Mnµt��Mn`V�v � t-o�n`�g�`�Wo¥�9�Mt��9~�w}n`v�¯°n&���W�Z~�è%¨x�Dè%¨x�ªO¤V��M��t-�
�W�Zn`��~�Mjt-�{­��m~��Mn`V�wWo¤V ¡ �/���m~ E �  1è F V:ª-~p��� 	 t-�g�M~6t�w²�Q�m~pt���t��mV��D��vWV���nµt-���Wt-oMngoR��ng�M�
oM�Wt-�MoZ~ ��V*wx�W�`�Woîn`v�oM~@0d�W~pv��9n`t-� � oZ~p~b¯°n&���W�M~�èC¨x� S �Æ«­�W~joM�`n&�����9�D�}oZ�`V:�î~����B�W�g�Mn`�W�gn`�pt��9ngV�v
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¯°n&���W�M~KèC¨x� C ¿ «­�x~®��t¤¡*n`��t-� ' 143 ,Ô%Áà-%M+ñ;& �%4%M+ ) "¾ �; ¡ V-�O�M�W~ ¡ V��B�9~�oZ��oM~p�Zn`~�o ° ½:÷�¿ÔÀÂ½4¹
½WsE q F � õ-ÉK¹�½ZÈa¸ E Q F � õP¸�Íd¿`Ã�¸4Ò#ÀÁ¹
½Ws E á F � t-vWw®öÆ½M¿gÃU¸t²¤ö E , F ngv��Z~p�`t��9ngV�v¨�9VO�9�W~j�Z~p�#~6t��M~pw
oe0d��t��Mn`v²�ït�����V��Zng�M�W�®� «­�x~{*å���W�M~�ngoT��t-oZ~pw V�v ~�¡*�#~p�Mng��~�v��4t-�Rw�t��4t¬ngvr�pV�v��9�Mt-oZ���MV
¯°n&���W�M~9ëW�Dè%¨O���W~p�Z~ �9�x~(n`�g�`�Wo¥�9�Mt��9ngV�v¨V ¡ �M�W~ %Æâ� �% 1 $&%M+�;& �%4%M+ ) ": �; ngo¤wx�W~ �MV��9�x~pV��Z~��9ng�6t-�~po¥�9ng�}t��M~po��
E oZ~p~U«�tt�W�`~ - �&è1ë � �pV��g�W��v§±�t-vxw§«�tt�W�g~ - �Dè%¨ � �pV-�`�W��v§± F n`o���V����m~�vWo9t��M~pwÁ��� ¡ �M~�~
oe0d��t��Mn`v²��op�T¯PV-�QMbt��{­¬�m~��MngV*wWo}V ¡ �/�*�#~ E �  ¦± F V:ª-~p�!� 	 �M�Wn`o}�pV����m~�vWo9t
�9n`V-vrn`o¨vWV��
oM��]���n`~�vd���9V V��x�9�#~p� ¡ V��M� �M�W~ ¡ t-oZ�M~poZ�òt-�Mn��9�W��~��Mn`� ¡ V��2� 	\ã �åä.N EÐæ F � nÂ� ~��d�M�W~¤��V�wW�W�g�Wo æ ngo
t-v®n`�M�Z~pwW�x�pn��x�`~�oM�Wt-�MoZ~(�#V��&��vWV���nµt��Ô�£¯°n��-�W�M~�è%¨*� S oM�WV:��o!�M�W~ ��t-�U�9��t��¬��t-ngvWoç�m~a�&�î~�~pv
vWV��Z�}t��ò�W�Mng��~jMbt-��­2�#~p�Zn`V�wWo�V ¡ �/���m~ E �  ¦± F t-vxwï�#V��&��vWV-��n`t-���Z~p�W�Z~poZ~pv��4t��Mn`V�vH��ng�M�
oM�Wt-�MoZ~���V�wW�W�g�Wop��«­�W~�oZng�M��t��9ngV�v��4��t�vå��~po����W~�v¬�î~���V����x�x�9~�tñ�#V:�î~���n`v¬��t��9t-�g�`~p�Â�
«­�W~�v��9�W~��Wn&���W~p��oM�#~p~�wIã&�x� �pV���~po�n`v��MV©�W�`tC��� «­�W~v�W�M~pt-ód�mV-n`v��}ngo+�m~a�&�î~�~pv C t�vWwè%øH�W�MV��p~�oMoZV��Mo��Å¯�n����W�Z~ è%¨x�Dè%¨���ngª-~po®�M�W~ �9n`��~po ¡ V��U��t��9t-�g�`~p�!~�¡*�mV-vW~pv��9n`t��9ngV�v n ¡ è%ø
�W�ZV*��~poMoZV��Mo¨t-�M~�n`v�ª�V-�gª�~�wI� ¯�V���t��}�g~6t-o¥�O�9�Wngo�vd�W���#~p��V ¡ �x�MV��p~poZoMV��ZoT�#V-�9�§�/�*�#~po�V ¡
�W�Zn`��~jMjt-�{­��#~p�MngV*wxo ��~p�M~UoZ�W�m~��MngV�� ¡ V�� ~�¡*�mV-vW~pv��9n`t��9ngV�v¬n`vç� 	 � �2«­�W~��}t��e��ngv©�ît-o
�MV-�å���W�D�O± � C ¡ V-�Ê�9�W~SMbt��{­j�m~��Mn`V�wOV ¡ �/�*�#~ E S
C ¨�±* Cè F � t-vWw�è � ¨Iè ¡ V-�¢�/���#~ E S�S�S&C  ¦± F V:ª�~��� 	 �� Úâá�Ù�Õ"Ý��1ß"Úâáq�tÑ § ¡ vWV��M��t-�ò�x�Mn`��~�Mjt-�{­ �m~��MngV*wWoB��n��9�§oM��t-�`����t-�Mt-��~a�9~��`è�­ �
	 l
t-�Z~�t6ª-t�n`�µtg�W�`~­�9�x~pv¨�9�xn`oîwWt��4t(o¥�9�Z�W���M�W�M~�ngoØ�#~poZ�­�MVBwWV���t��9t-�g�`~p��~6¡*�mV�vx~pv��9n`t��9ngV�v¨n`v�� 	 �
V�v��}t�oMoMn�ª�~6ã&��t-�Mt-�`�g~p�*�}t-�4�xn`vW~�o � nÔ� ~-��V-v���t-�4�WngvW~poÆ��ng�M�}tj�µt��e��~­vd�W���#~p�¢V ¡ �W�ZV*��~poMoZV��Mo��é®V��Z~pV:ª�~�� � V��x�°~�¡*�#~p�Zn`��~pv��9o�n`v+u*~����Mn`V�v C �&èòt-vWw+u*~����Mn`V�v S ��±���t6ª�~­oM�xV¾��vB�M��t�����~pvW~��9t-�Mjt-�{­��m~��Mn`V�wWobV ¡ �9~�v�ng���W�ZV:ª�~O�9�W~�oMn��9��t��Mn`V�v2n ¡ �9�W~���t-�Mt-��~��9~��Pè n`ob�µt-�k��~ ¡ V��j�W�Mng��~Mjt-�{­\�#~p�Zn`V�wWop�=«­�d�Wo � ��~ò�6t-v�wx�9t6�H�9�W~ ¡ V-�`�`V:��ngvå�R��V�vW���`�WoZn`V�v ¡ V-���9�x~ò�pV�����t-�Z~pw��Wt-oMngo
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Sequential exponentiation in GF(2^n)

arbitrary modulus
sparse modulus

sedimentary modulus
prime Gauss periods

¯°n&���W�M~®è%¨x� S ¿ «­ng��~�o ¡ V���oM~@0d�W~pv��9n`t-�ò~6¡x�#V�vW~�v��9nµt
�9n`V-v ¡ V-�(�9�W~ ¡ V-�W�(�9~�oZ��oM~��Mng~po ° ½6÷�¿µÓ
ÀÂ½9¹�½Ws E q F � õ-ÉK¹
½MÈa¸ E Q F � õP¸�Íd¿`Ã�¸4Ò#ÀÁ¹
½Ws E á F � t-vWw®ö¢½Z¿`Ã�¸>²�ö E , F �î«­�W~(~6¡x�#V�vW~�v��9nµt
�9n`V-v
t-�&��V��Mn��9�W� ngoò��ng�9���M~�oM�#~p�a�R�MV�t�±iã/?î�9t��W~p��t-wxwWng�Mn`V�v��4��t�n`vI�
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Parallel exponentiation in GF(2^n): 16 processors

arbitrary modulus
sparse modulus

sedimentary modulus
prime Gauss periods

¯°n&���W�M~Eè%¨x�Dè%¨ ¿ «­ng��~�o ¡ V��ò��t��9t-�g�`~p�P~6¡x�#V�vW~�v��9nµt
�9n`V-v ¡ V��î�9�x~ ¡ V��W�î�M~poZ��oZ~p�Zn`~po ° ½:÷�¿ÔÀÂ½4¹
½WsE q F � õ-ÉK¹�½ZÈa¸ E Q F � õP¸�Íd¿`Ã�¸4Ò#ÀÔ¹�½Ws E á F � t�vWw�ö¢½Z¿`Ã�¸>²�ö E , F V�v{è%ø��W�ZV*��~poMoZV��Mo��
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�M~��W�M~�oM~�vd�9t��9ngV�vWo¤V ¡ �9�W~9*�vWn��9~c*�~��`wc�âº � ¿ ±©~j�p�µt�n`�u��n��9�U�M~�oM�#~p�a�R�MV�V��x�­~�¡*�m~��Mng��~�vd�Mo
���Wng�4�Ht-�M~�n`v���V�v ¡ V��Z��n��/����ng�9�©�9�W~}�M�W~pV-�M~��Mn`�pt-���Z~poZ�W�g�Mo(�9��t
����~�vW~p�Mt-��vxV��M��t-�ØMbt-��­
�#~p�MngV*wxoÊV&�m~p�Ê�9�x~��m~�oZ�£w�t��9t\oZ�9�Z�W���M�W�M~ ¡ V��m*WvWng�M~Ø*�~p�gwWoÆV�vO��t-oMoZngª�~6ã&��t��9t-�g�`~p����t-�4�Wn`vx~pop�
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«­�Wngo°�9�W~�oMngoÆn`oÊ��V�vW�p~��MvW~�w���n��9� ¡ t-o¥�Æ~�¡*�#V�vW~�vd�Mnµt��Mn`V�v�ngvy*�vWn��9~Ø*W~p�`wxop�m§Á�Ê�ît-o¢��V-�9n�ª-t
�9~pw���®t-�Mn��9�W��~��Mn`�\�9�Wt��!ngoR�xoM~pw n`v���V�wW~p�Zv ���k���x�9V-ok��oZ�M~p��op�©õ��x�!t-�x�W�MV�t��4� �9V�oM�#~p~�w��W�
~�¡*�#V�vW~�vd�Mnµt��Mn`V�vOngo8���O�Wt-�9t-�g�`~��x�pV-���W�*�9n`v²�W�;±©~���t6ª�~ ¡ V*���WoMoZ~pw�V�v��&��Vb�}t-ngvB�9V��xn`�poÊ�MV
~pvx��t-vW��~ ¡ t-oZ����t-�Mt-�`�g~p��~6¡x�#V�vW~�v��9nµt
�9n`V-vI�Ê«­�W~S*W�MoZ�îV�vW~RwWn`oZ�p�WoZoM~poØ�mV��xvWwWoòV�v��î~�n������M~pw·%ã�t-wWwxng�9ngV�vB�4��t�n`vWoÆ�9V9��~a��tb�W�Zn`vW��n`��t��x�WvWwx~p�Mo¥�4t-vxwWn`vå�bV�vO�9�W~��Z~poZ�M�Mng���9ngV�vWoÆV ¡ ~�¡*�#V�vW~�vIã
�9n`t��9ngV�vO��ng�9���M~�oM�#~p���­�MV(��t��9t-�g�`~p�P��V����x�x�9ngvå�W�°«­�x~\oM~��pV�vWw¨�MV��Wng�!~p���W��t�oMn�.�~po£�9�W~\�töV��`~
V ¡ wWn^�m~p�Z~pv��}��t-oZ~po£�M~��W�M~�oM~pv��9t��9ngV�vWop�võ\�W�8�-V�t-�WngoÊ�9V��W�ZVt*W� ¡ �MV�� ¡ t-oZ�¢�(�W�g�Mn`�W�gn`�6t
�9n`V-v ngv*�vWn��9~ç*�~p�gwWop�8§&v}��t-�Z�Mn`���W�µt-� � �î~\�gV*V-ó�t��î�M�W~!�xoM~\V ¡ ��~pvW~��9t-� Mjt-�{­(�#~p�Zn`V�wWo¢�9��t��îwW~@*WvW~
t�vWV��Z�}t-� ��t-oMngop�±�~+*��ZoZ�b�M~��6t-�g�ÆV��W�j�M~�oM�W���9ojV�v �9�W~+��t-�4ó����ZV��WvWw�V ¡ ��~pn&�����9~�w¾·%ã�t-wWwxng�9ngV�v��4��t-ngvWop�
«­�WngoS��~�vW~p�Mt-�`n&.6t��Mn`V�vUV ¡ t�wWwWng�Mn`V�v��4��t-ngvWo!ngoR�Wt-�Z�Mn`�p�x�µt-�Z�&�¨�xoM~ ¡ �x���9V���V�wW~��=~6¡*�mV�vx~pv��9nüã
t��Mn`V�v�ngvL*�vWng�M~�*�~p�gwWop� - �g�M�WV��å���ñ��~O��t6ª�~�V�vW�D�ñt-�x�W�`ng~pwñ�9�xn`o���V*wW~��°�9V¨�M�Wn`o�oZ�m~��pnD*��
�4t�oMó � ng�în`oòV ¡ ��V��Z~c��~�vW~p�Mt-�øngvd�M~p�Z~poZ�p�£¯PV-�î~�¡xt-���W�g~ � �M�W~��B�W���9ng�W�`ng�6t��Mn`V�v�V ¡ tB�#V�n`v��îV�v
t-v�~��`�`ng�x�9ng�­�p�W�¥ª�~9���¨t oM�6t��µt-���6t-vUt-�goMV��#~�t-wWt-�x�9~�w¨�9V(�M�Wn`oî��V�wW~p�Â�°«­�d�Wo � �9�W~��Z~poZ�W�g�Mo
V�vU~�¡*�#V�vW~�vd�Mnµt��Mn`V�vU�pt-vv�#~j~6t-oZn`�D�}�9�Mt-vWo ¡ ~p�M�Z~pwU�9VO~p�g�`ng�x�9ng�!�p�x�Zª�~b�p�£���x�9V�o£��oZ�9~���o��±�~¤��t6ª�~ ¡ V��Wvxw}t��`V:��~p�}�#V��WvWw�V�v���t-�9t��`�`~��x~6¡x�#V�vW~�v��9nµt
�9n`V-v ¡ V-�8·iã&t-wWwWn��9n`V-v��4��t-n`vxo
��ng�M�b��~pn&�����b÷ « Ö�  « ×£øa�=«­�Wngo��^ù¾��~p����ù��WvWwbn`o v{ù���o¥�9�Zn`��� ¡ ù��=t-�g�-��~pn��-�d�Mo � �W�x��ng� �jù-n`vW��n`wW~�o
��ng�M�ñ�W�Z~�ª�nVù��xoM�&��ódv{ù:��v �Vù:��~p�S��ù��WvxwWo\n`v®�&�¹ù�ng����ù��Z�9t-v��¤oM�#~p�pn`t-�°�pt-oM~�op��«­�W~��M~ ¡ ù��M~ �ù��W� ��~�vW~p�Mt-����ù��Wvxw��p�^ù�oM~�o �9�x~í��t-�¾�m~a�&�î~�~pvúù��Zn���ngv�t-�¢t-wWwxng�9n^ù�v �4��t-ngvWo ��n��9����~pn&�����÷£è- Cètø t�vWwHt-wWwWn��9n^ù�v��4��t-ngvWo(��n��9� ¡ �M~�~¨oM�pt-�µt�� � nÔ� ~-�=�î~�n������M÷"¨x Cètø¦� - o�oZ�{ù:��vª����~6¡�ã
�#~p�Mng��~�v�� � ��ù�oZ�R�Eù-�&��v{ù���nµt-�Ü��t-oZn`o��M~��W�M~�oM~pv��9t��9n^ù�vWo ¡ ù-�<*�vxng�9~N*�~��`wWo¤��t6ª�~(t-�Mn��9�W��~��Mn`�
�W�Æù��m~��Z�Mn`~po �9��t���t-�M~¨�Z~p�`t��9~�w���ùñ�9�xn`oy��t-�I� «­�Wn`oy��t-�¬n`o(�4��t-�9t����9~��Mn&.p~pw������M�W~¨�Mt��9n^ù« [ Û/ÜÛùÝ ù ¡ �9�W~\�Âù�oZ�ç�#~��&��~p~�v t�·%ã&o¥�9~�� � nÂ� ~��Wt-v�~aª-t��`��t��MnVù�v�ù ¡ �9�W~\¯P�Æù��#~pvWng�Wo­t-�x�×ù���ù��£ã
�W�WngoM� ngvM�Îº � ��ng�M� « Öûù��#~p�Mt��9n^ù�vWo¤n`vc�âº � t-vWw�tOv{ù�v�ã/·%ã&oZ�M~p� � nÔ� ~-�Pt��B�W���9n`�x�`n`�pt��9n^ù�v¨ngv�âº � ��n��9�U�jù�o¥� « ×=�

«­�W~(�Mt��9n^ù « �pt-v®�#~(oZ~p~pvñt-o¤�M�W~(ngvWwWng�6t��×ù��ò���W~��M�W~p�!~�¡*�Eù-vW~pv��9n`t��9n^ù�v��6t-vv�m~ ��t-�£ã
t-�g�`~p�gn�.�~pw2oM�W���p~poZo ¡ �W�g�&�-�L±�~¨�Wt:ª-~��WoM~�w¬�9�Wngoüù��WoZ~p�¥ª-t
�9nVù-v���ùñwx~�ª�~��Vù��Ht®vW~��u��t-�Mt-�`�g~p�
t-�&�
ù��Mn��9�W� ¡ ù-�î~�¡*��ù�vW~�vd�Mnµt��MnVù�vø�}u��4t��Z�9ngvå� ¡ �Æù�� �9�W~�ù-�x�9ng�}t-�#t-�&�
ù��Zng�9�x�ýù ¡ ?¹ù��Æù*wWngv!þé®�Wvx�×ùM÷£è'ÿ�÷
�
ø ¡ ù�� ù��Zn���ngv�t-�Pt-wWwxng�9n^ù�v}�4�Wt-n`vWo � ��~���t6ª�~\�4t�ó-~pv��M�Wn`oò�Mt��9n^ù(ngvd�×ù�t-���jù��Wv��p�§Á�bw{ù�~pojv{ù-� ù�vW�D��wW~a�9~p�Z��ngvW~B�9�x~�wW~��x�9�çù ¡ �9�W~+��~�vW~p�Mt-�`n&.p~pw©t-�&�
ù��Mn��9�W���W�*�Bt-�go×ù��9�x~
vW~��p~poZo9t-�£�Hvd�W���#~p�¯ù ¡ �W�×ù��p~�oMoÆù��Mo�� §&vH�M�W~UoM�#~p��nµt-�ò�pt-oM~ « [G¨ � �M�W~Ut-���&ù��Mn��9�W� �ît-o
¡ ù��Z��~��M�&��wW~poZ�p�Zn��#~pwõ���¬ª
ù-võ.p�W�íMjt��9�W~�v ÷Wè�ÿ
ÿ²ètø¦�ï«­�x~ �9t
�9nVù « [¹¨©wx~poM���Mn&�m~�o��9�x~
t-�Zng�9�x��~a�9n`�(�W�×ù��#~p�¥�9ng~po ù ¡ tUv{ù��Z�}t-�8�Wt-oMngob�Z~p�W�Z~poZ~pv��4t��MnVù�v ù ¡ �âº � � - o ¡ ù����M�W~��^ù:�î~����ù��WvWw � ù��W� ��~pvx~p�9t���t��W�W�×ù�t-�4���Âù�vWvW~����9oy�Eù-�M���W�Z~�ª�nVù-�WoM�D� ó�v�ù¾��v�t-���
ù-�Mng�M�W��op�`õ��x�
�M~�oM�W���9o¤oM�W�x�Eù��¥�!�M�W~(t�oMoM�x���x�MnVù�vU�9�Wt��R�M�W~b�Vù:�î~��¬��ù��Wvxw n`o¤�p�^ù�oM~��×ù��9�x~ wW~��x�9� n`v®t-�`�
wWngoM�p�xoMoM~�w �pt-oM~�op�- o�t�oM~p�Âù�vWw ��ù�n`v�� � ��~B��t6ª�~��Âù�vWoMngwW~p�Z~pw ¡ t-o¥��t-�Zng�M�W��~a�9ng� ¡ ù-�!v{ù��Z�}t��;�Wt-oM~�op�c±©~
�W�Z~poM~�v��­t �Wt-�9t-�g�`~��Wt-�&�
ù��Mn��9�W� ¡ ù��¢n`v�ª�~��MoZnVù�v�n`vQ�Îº � ��§Á�î��t�o¸ù��*�9n`��t-�*wW~p�x�M�¨n`v��6t�oM~b� 	 �
���W~��M~¨n��(�WoZ~poPù-vW�&��±��x�×ù��p~poZo×ù��Zo����©�9t-ódn`vå� t-wxª�t-v��4tt�-~`ù ¡ �M�W~}oZ�m~��pn`t-� ¡ ù-�M�Iù ¡ �9�x~
~�¡*��ù�vW~�vd� � �WoM~�w ¡ ù��­ngvdª-~p�ZoMnVù-vI�¢«­�Wn`o­ng���W�Æù:ª�~po­�M�W~9��~pvW~��9t-�It-���
ù-�Mng�M�W� ��ng�9�U�Z~poM�#~p�a�
��ù��M�W~jv��x���m~��<ù ¡ �x�×ù��p~poZo×ù��ZoRngv�t-v®ng����ù��¥�4t-v��ò�pt-oM~��
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�9�x~poM~R��t-�¥�9n`���W�µt��Æv{ù��M��t-��~��`~p��~pv��Mo � �î~�ù:ª�~p�Z�jù���~R�M�W~¤oM�Vù:���}t��M�Mnü¡�ãó��t-oZ~pw��B�W�g�Mn`�W�gn`�pt¤ã
�9n^ù�vO�×ù��*�9n`vx~���� ¡ t�oZ�£�Eù-�&��v{ù���nµt-�*�B�W���9n`�x�`n`�pt��9n^ù�vI�I«­�x~p�M~ ¡ ù��M~ � ��~¤��t6ª�~R�M�9t-vxoM�µt
�9~pwO�9�x~
�M~��µt��MnVù�vK�#~��&��~p~�v�Mjt-�{­��m~��MnVù�wWojt-vxw��@�����Vù-�×ù���ng�B��ù��&��v{ù���nµt��`o!ngv���ù®t-v�t����
ù��Zng�M�W��ng��#~pvW~�*W�6�©«­�Wn`oOt-�x�W�×ù�t��4�H�ît-oOt-�g�M~pt-w²�©wW~poZ�p�Mn&�m~�w ¡ ù-�B�W�Mng��~TMbt��{­��m~��Mn^ù*wWoE���ÁMbtBù
¸¾À£¹�ºÔÎ6÷Ô±g¨�¨�¨�ø¦�m±�~b��t6ª�~ ��~pvx~p�9t��`n�.�~pw��9�x~pn`�¤t-�&�
ù��Zng�9�x� �×ù��x�Mn`��~���ù¾��~p�¬Mjt-�{­��m~��Mn^ù*wWo
��ùO��t-ó-~ ¡ t-o¥���Eù-�&��v{ù���nµt-�#�B�W���9ng�W�`ng�6t��MnVù�v�t-vWw�n`v�ª�~��MoZnVù�v®t6ª-t�n`�µtg�W�`~��

�\~p�Âù�����ù�oMtt�W�`~>Mjt-�{­��#~p�ZnVù�wWoK��t6ª�~>�m~�~pv�ù��W�I��ù\ù��-�×ùR~6¡��9~pvxw �9�xn`oK�M~�oM�W��� ��ù<��~pvW~��9t-�Mjt-�{­(�#~p�ZnVù�wWop��± ng�9���9�W~�n`�£�W~p�g� � ��~\�W�Æù¾ª-~!�9�Wt�� ¡ t-o¥�ò��ù��&��v{ù-��n`t-�W�B�W���9ng�W�`ng�6t��MnVù�v��pt-v�#~!�WoZ~pw�n`v}t(v{ù��Z�}t�����t-oMngoî�Z~p�W�Z~poM~�v��4t��MnVù�vcù ¡ �âº������x~pvW~aª�~p�­�M�W~p�Z~!n`o�t(v{ù-�M��t-�ÜMbt-��­
�#~p�Mn^ù*wcù ¡ �/���m~�÷ �  ��üø ù¾ª-~p� �âº��§&vñ�9�W~����Vù�oZn`vå��oM~����9n^ù�v � ��~�wWngoM�p�xoMo�o×ù-��~B�x�×ù��W�g~p��oR�M��t��jt-�Zn`oZ~ ���W~�v2~6¡*�Eù�vx~pv��9nüã
t��MnVù�v©n`v¾*�vxng�9~�*�~p�gwWoBngo(n`���W�g~p��~pv��9~�w ù�v��Z~6t-�£��t-�Mt-�`�g~p�¢��t-�4�Wn`vx~pop�v±�~¨�Wt:ª-~�wW~�ª-~p�üãù��#~pw�t�oM�6t��µtt�W�g~­��t-�Mt-�`�g~p�x~6¡*�Eù�vx~pv��9n`t��9n^ù�v�t-���
ù-�Mng�M�W�s��ng�9�O�Z~poM�#~p�a���×ùZù��W�¢�M~�oM�W���9oÆ�9��t
�
�4t�ó-~po��M�W~��`ng��n��9~pw©vd�W���#~p�Qù ¡ �W�Æù*��~poMoÆù��MoOngvd�×ù t-�p�Âù��Wv��6��«­�W~�t-���
ù-�Mng�M�W� t-�go×ùñ�9�Zn`~�o
��ù���n`vxn`��n�.p~O�Âù����(�WvWn`�pt��9n^ù�v2�jù�o¥�9op� - �g�îó�~@�¬t����
ù��Zng�M�W��o ù ¡ �M�Wn`o(�M�W~poZn`o���t6ª-~j�m~�~pv
n`���W�g~p��~pv��9~�wOt-vWw��jù�����t-�Z~pw����O~6¡*�m~��Mn`��~pv��Mop�Ê«­�W~�oM~R~�¡*�m~��Mng��~�vd�Mo¢oM�W�W��ù��¥�¸ù-�W�Æ�9�W~6ãù��Z~��9ng�6t-�K�Z~poZ�W�g�Mop�î«­�x~@��oM�{ù:� �M�W~ t-wxª�t-v��4tt�-~poü÷Ât-vWw�wWngo9t-wxª�t-v��9tt��~po�ø<ù ¡ �M�W~ wxn`oM���WoMoZ~pw��t-oZn`oò�Z~p�W�Z~poZ~pv��4t��MnVù�vxo ¡ ù-�¸� 	 �}��ng�M���M~�oM�#~p�����×ù ¡ t-oZ� ÷ù��t-�Mt-�`�g~p�FøÆ~�¡*��ù�vW~�vd�Mnµt��MnVù�v}n`v�wW~6ã
�4t�n`�Ô��§&v¬��t-�¥�9ng�p�W�`t-� � �9�W~���oZ�W�W��ù��Z�B�M�W~¨�4�{ù-n`�p~`ù ¡ v{ù��Z�}t�����~�vW~p�Mt-��Mjt-�{­ �m~��MnVù�wWo ù ¡
�/���m~û÷ �  ��üøüù:ª�~p�P�âº�t-oB�M�W~��W�M~ ¡ ~p�Z�M~pw§w�t��9t�oZ�9�Z�W���M�W�M~ ¡ ù��(��t-�9t��`�`~��î~6¡x��ù�vW~�v��9nµt
�9nVù-v
���W~�vW~�ª-~p��� �Wt-oòoM��t-�g��ù-�MwW~��p�Æ«­�W~��M~ ¡ ù-�M~ � �î~jt��M~©ù-�x�9ng��ngoZ�9ng�ò�9��t
�î�9�x~\�M~�oM�W���9o ù ¡ �9�Wngo
�9�x~poMngoît��M~©ù ¡ �WoZ~R��ù �p�£�*�*��ù����Mt-�W����t-vWw�ù-�9�W~��ît��W�W�`ng�6t��MnVù�vxoªù ¡ *�vWn��9~�*�~��`wWo£���W~p�Z~ ¡ t-o¥�
t-�Zng�9�x��~a�9n`� � ngv���t-�Z�Mn`���W�µt-� ¡ t-oZ�¤~�¡*��ù�vW~�vd�Mnµt��MnVù�v � �W�µtC��o¤t-vUn`���Eù-�Z�4t�vd�ò�>öù��g~-�
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{ ß |*�|!�$y$| y ß �1y {�}!yV{_|$�$y*x ~*|V{!{ � �*�Nx |$�*�Nz�|9{5x$x�{ ß |!} � �!|!� |$�!y!��|V{W~\��{ ß |*�|!}$y!x y ß ��{ {�z!y$y^|$}$y9{ ~��Nz!� � �!yV{ |$}*�N}�|!|$|*�
{ ß |!} � �!�N~ |$}!y$}^|$|$�*�
{ ß |*�~*y$y!x y ß �1| xNy!y$y�~!y$y9{ ~*z$y$~ � �*xNz ~!y*�N}�|*�!��~H{ ß |�� � �!z!x ~!y!yN~�|!�Nz!}�{ ß |$�~�x\{${ y ß �$} x\{5y!��~*x\{5y ~*z!�$y � �*�Nz ~*x$�*��|*�1~*x�{ ß ~*y � �$x$x ~*xV{W~�|!�N�!z�{ ß |$z~!~!yV{ y ß �*� x$x$y$y�~$~!y!y �V{5�*� � �!}$� ~$~��!��|!�$}!x�{ ß ~*y � �1~!z ~$~*y$|^|*�1y!}�{ ß |$z~*�$y!x y ß �$} xN|!y$y�~!�$y9{ �N~!y*� � �\{W~ ~!�*�N}�|!}!�N}�{ ß ~*y � �!�$� ~!�!y$�^|$}$}!��{ ß |$z~*}$y$� y ß �*� x1~*y!x�~!}$y*� �$�$y!z � �1~!| ~!}!�!x[|!z$}$}�{ ß ~2{ � }!y$� ~!}!y$z�~!yV{��
{ ß ~!y�$y$y!x y ß �*� x$�$y$y��Ny$y9{ �$}!x$z � �!��{ �Ny*�N}[~2{�|$}�{ ß ~2{ � }!|N~ �Ny!y!��~9{��*�
{ ß ~!y�V{�z$z y ß �$� x$�$z$z��\{�z!} �!y!x$} � �Nz$z �$x!�$��~�xN�$��{ ß ~2{ � }!�!x �$x$yV{]~*xNz!|�{ ß ~!y�$|$z$z y ß �*� xN�!z$}��N|$z!} �!|V{5y � }*x!� �1~��$��~!~��$�
{ ß ~2{ � }!zV{ �1~*yN~^~*�Ny���{ ß ~!y�!�Nz$} y ß �$� x!�Nz$}��$�Nz�� �$~!}!| � }*�$� �N�*�1~�~��!�1}�{ ß ~�x � z9{�} �N�!y$y�~!�$y*�
{ ß ~9{�$}V{5x y ß �*� xNz!y!�^�N}V{!{ ���1}!| � }!}$� �N}!�$}[~*}$y!x�{ ß ~2{ � z$~!z �N}9{��[~!}$|9{�{ ß ~!y�!y$y!� y ß �*� |$y!y!x��$y$y$~ �Ny$|!z � z9{�| �$y!�V{�~*z$}$z�{ ß ~2{ � z��1� �$y!y$���NyV{��
{ ß ~!y�*xNy!x y ß �!� |V{5y$y^�!xNy9{ �\{5�$| � z$~9{ �!x!�N}��$y$|!x�{ ß ~�x ��{5y$yN~ �!x$y!x^�Ny!�$}�{ ß ~9{�!|$z$� y ß �*� |V{5z*���$|$z*� �1~!z*� � z!�$} �N~��$x��$|$yN~H{ ß ~2{ ��{5y$|V{ �$|!z$}��N|$|9{�{ ß ~9{�!�V{W~ y ß �*� |$|!y$�^�$�V{5| �!�Nx$z } z$~!z �*�N|$|��N~*�$x�{ ß ~�x ��{5y$�!x �$�9{5�^�1~!}���{ ß ~9{�!}$y!x y ß �N~ |N~*y$y^�$}$y9{ �!�1|$~ } z��1| �$z*x\{]�$|$}N~H{ ß ~!~ ��{5y$}$z �$}!yN~��1~*x!�
{ ß ~!|�Ny$y!� y ß �*� |!�$yV{[�1y$y$~ }9{���� } z!z$} ��{�x1~^�*��~$~H{ ß ~�x ��{!{${�} �1y!y*���!�1}!��{ ß ~9{�$xNy!� y ß �*� |$�!y$y��NxNy$~ }$~*x!� }
{�y*xN| �1|*x1~^�$z!xNz�{ ß ~�x ��{!{W~!� �NxV{�y��Nz*�$�
{ ß ~9{�1~9{�y y ß �*� |*�NyN~���~!y!z }!�$}9{ }
{�y$~!z �N�!xNz��9{�y*�
{ ß ~�x ��{!{��N� ��~2{�|^�V{5�!�
{ ß ~9{�N�$y!x y ß �*� |$}!yV{[�1�$y9{ }!}$}!z }
{�y��1| �$�$x\{<�*x1~*x�{ ß ~�x }�{�xNy$y �1�!y$}^�!xNz!|�{ ß ~9{�N}$y$| y ß �*� |$z!y$y��1}$y*x z9{5x$y }
{�y!z$} �1z*x$x[�!|$z$}�{ ß ~*| }�{�x$x$� �1}!y$}^�N~$~*z�{ ß ~9{}!y$y$| y ß �*� ~!y!y$y^}$y$y*x z!|N~2{ }
{${�x$x }V{�x$x[�*�1~$~H{ ß ~*| }�{�x$�Ny }$y!y$}^�!�Nz*�
{ ß ~*x}*x\{�} y ß �$� ~9{5y$}^}!x\{1� z*�N�$~ }
{${�~!z }$|!|*���!�$}!��{ ß ~*| }�{�x!�1� }!x!x1~��*�1|���{ ß ~*x}$~9{${ y ß �$� ~*x$y!��}N~9{5y z���~\� }
{${1�1| }!�$|$y����1zN~H{ ß ~*| }�{5|$y$y }N~2{��^�$}N~*��{ ß ~*x}!�$yV{ y ß �$� ~*x$z$z^}$�$y!y z!z!�*� }
{${5z*� }*�$xNy��!z$|$|�{ ß ~!~ }�{5|!x1~ }$�!y$}^�$z$}���{ ß ~!|}!}$y!x y ß �*� ~$~*y$y^}$}$y9{�{5y!x$�$} }
{5x!x$x }$z*x\{_�\{��$y�{ ß ~*| }�{5|N~!z }$}!y$}��Nx\{!{�{ ß ~*xz!y$y$� y ß �$� ~*�$y!x�z$y$y*��{5yN~!}!z }
{5xN~�� zV{�x$���N|V{W~H{ ß ~*| }�{5|*��~ z$y!y$}��1|$�!|�{ ß ~*xz*xNy!x y ß �*� ~*�$z$z^z!xNy9{�{5y*�1�9{ }
{5x*�Nx z$|*x\{_�$�\{5��{ ß ~*| }�{5|$z$z z!x$y$}��N�N�!��{ ß ~*xz!|$z$� y ß �$� ~!�!z*��z$|$z*��{5y$}*�N| }
{5x$z$� z!�V{5���$�$�\{�{ ß ~!~ }�{�~*xN| zN~*y$y��1�$y!|�{ ß ~!|z!�$y$| y ß �!� ~!}!yV{_z$�$y*x�{!{�y*�!� }
{�|*x$x z*�$x$x��N�*�1��{ ß ~!~ }�{�~$~!z z$�!y$}��$�Nx$z�{ ß ~!|z!}$y!x y ß �$� ~!z!y$y^z$}$y9{�{!{�|$z*� }
{�|$~!� z$z*x\{_�Nz!xNy�{ ß ~!~ }�{�~���~ z$}!y$}��1z*�N|�{ ß ~!|z!z$z$} y ß �$� ~!z!z$z^z$z$z���{!{5�1~*} }
{�|���{�{5yV{!{����Nz$z$z�{ ß ~!~ }�{�~!z$}�{�y$y!y$y^}$yN~*z�{ ß ~!|
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Ö�ß w t u v ÎÄÕ&Ö�ß
xNy!z y ß ~!} {5y$| xNy!} xNy!x � �N~ x\{5z {��N}�{ ß x$} ~ �!x xV{5x {��$|�{ ß xN~|$z!} y ß xNz {5z$} |$z�� |V{�| � z9{ ~!y!} x$y$z�{ ß ~*z ~ {5y$� ~*y$y x$x$x�{ ß ~2{�$y!� y ß {�} |!y!x �$y*� ~9{�y � {5x$z �$|9{ xN~9{�{ ß �Ny � {�~�� �9{�y x$�$��{ ß �!y}$y!| y ß {�} ~*y$y }$y*x �1~!� � {��9{ }!x$} |9{${�{ ß �$� � {5}N~ }!y!� |$|$y�{ ß �*�{5yV{5} y ß {�z �$y$}
{�y9{�� �1yN~ � {�z�� {�yN~*| |!z$}�{ ß �!� � x!xN� {�y*xNy ~*xN|�{ ß ���{!{�z!z y ß {${ �$z$z
{${5z$} �1|N~ � x$x$� {5x$xN~ |!�N~�x ß y*x � x!�!� {5x$y$y |$z!x�{ ß }��{�~!y9{ y ß {�y �Ny$y
{W~*y$y }N~!� � xN�!y {W~*x$� ~*y$z�x ß y�� � x$zV{ {W~*yN~ ~!|$}�{ ß z!|{5�$y9{ y ß {�y }!y$y
{��!y$y z!�Nz � xNz*x {��!x$� ~��1~�x ß {!{ � |*xN| {��!y!x ~!}$|�{ ß z!z{1�1z9{ y ß {�y }!zN~�{��Nz$y�{5y*�$� � |V{�� {�}N~\� �$yN~�x ß {�~ � |*�$� {��NzN~ �N|$}�x ß y!y{5z$z!� y ß {�y z!z*��{�z!z!��{�xNy!� � |N~�� xNy!�!x �!�Nz�x ß {�� � |!}$} {�z!z$} �Nz$��x ß y*xx!x\{�x y ß y$} {!{�y$��x$xV{${�{�x!�$� � |*�$� x$xN�!} �!�\{�x ß |*x � ~�x1~ x$xV{W~ �Nz!��x ß {�~xN~!y!� y ß y$} {�xNy!x^x1~*y!��{�~!yN~ � ~!y!| x1~!�*x �!y$z�x ß |!y � ~��$� x1~*y$� �!�!��x ß {�~x$�V{5| y ß y$} {5|$y$��xN�9{5x�{��\{�� � ~!|*x xN�$�!z �$~���x ß |$~ � ~*z$y xN�9{�� �1yV{�x ß {5�x$}$y*x y ß y$} {�~!y$y�xN}!yV{�{5�V{�} � ~*�$z xN}!�$} �!}!x�x ß |�� � �!xNy xN}!y!x �1|$z�x ß {5z|!y$y*� y ß y$} {��NyV{_|$y!yN~�{1�1|$z � ~!}!} |$y$�9{ �N|V{�x ß |!} � �!�\{ |$y9{�y �1z$y�x ß x$y|*xNy*x y ß y$} {5�$y$y^|!x$yV{�{5}N~*x � �\{5� |!x$�$} �N�!x�x ß ~�x � �*�1z |!x$y$� }!x\{�x ß xN~|$~!y9{ y ß y$� {1�1y$y^|N~*y$y�{5zV{�} � �1~!~ |N~*�*� �N�$��x ß �$y � �!y*� |N~*y!x }!x$��x ß |*x|!�$y!| y ß y$} {5}$yV{_|$�!y!x�x$y*�$� � �!�$x |$�!�$z }*�$x�x ß ~!~ � �!|!� |$�!y!� zV{${�x ß x$}|!}$y*x y ß y$} {5z$y$y^|$}!yV{]xV{�}$z � �$y9{ |$}!�$} }!z!��x ß ~�� � �!�N~ |$}!y$} z!�1~�x ß x$z~*y$y*x y ß y$} x$y$y$y�~!y!yV{]x$|V{5� � �!x$z ~!y!�$} z$~!}�x ß ~!~ � �!z!x ~!y!yN~�{5y$y��^x ß |!y~�x\{!{ y ß y*� xV{�y!��~*xV{�y�x$|$}!x � �!�$z ~*xN��� z$~!y�x ß �$| � �$x$x ~*xV{W~ z$z$z�x ß |!}~!~!y9{ y ß y!� x!xNy$y�~$~*y$y�xN~9{�z � �$}!� ~$~*�*� z!y$}�x ß �!� � �1~!z ~$~*y$| z$�$}�x ß �$y~*�$y*x y ß y!� x$|$y$y�~!�!yV{]x!�$xN| } �$z!z ~��NxV{ z*xN}�x ß �$x � �!�$� ~!�!y$��{5y$y9{[x ß �!x~*}$y!� y ß y!� xN~!y!x�~!}!y!��x$�!x$x } �NxN~ ~!z!x!� z*�Ny�x ß �N� � }!y$� ~!}!y$z�{5y!x$��x ß �!��$y$y*x y ß y!� x!�Ny$y��Ny!yV{]x*�$�1y } ��~*z �\{5xV{�{5y!x$��x ß �Ny � }!|N~ �Ny!y!��{!{�y$~�x ß �V{�V{�z!z y ß yN~ x!�Nz$z��\{5z$}�x$}!x!� } �$�N| �N|V{5}�{5y$y$��x ß }9{ � }!�!x �$x$yV{�{5y$z!y�x ß �$z�$|$z!z y ß yN~ x$�$z$}��N|!z$}�x$z!xNz } �1z!} �$�\{5}�{5y$|!��x ß }!| � }!zV{ �1~*yN~�{!{5x$|�x ß �9{�!�Nz!} y ß yN~ x*�1z$}��$�$z*��|!y$|$} } }!x$| �!��{1��{5y$�$}�x ß }$~ � z9{�} �N�!y$y�{!{5�$}�x ß �*x�$}V{�x y ß yN~ x$z$y!�^�N}9{${<|9{5�$x } }!�$y �Nz$|9{�{!{�y!x�x ß }!� � z$~!z �N}9{���{!{�z!��x ß �!|�!y$y*� y ß y!� |!y$y!x��$y!yN~�|!|V{�y } }*�1~ �V{5xN~�{!{�}$z�x ß �N} � z��1� �$y!y$��{�xN}$~�x ß �$}�*xNy*x y ß yN~ |9{�y$y^�!x$yV{<|!|$�$| } }$z!} �$|!xV{�{!{��$��x ß }!} ��{�y!yN~ �!x$y!x�{�xN���^x ß �*��!|$z!� y ß yN~ |9{�z*���$|!z!�[|$~!�$| } z!x!x �!�\{���{!{�z$|�x ß z!y ��{�y!|V{ �$|!z$}�{�xNz��^x ß ����!�V{�~ y ß yN~ |!|$y$�^�$�9{�|�|*�N}$y } zN~*z �*�1|!|�{�x$xN}�x ß z9{ ��{�y!�!x �$�9{5��{5|$|!��x ß �!}�!}$y*x y ß y!� |$~!y$y^�$}!yV{<|��1|$| } z*�N| �$z!xV{�{5|V{5x�x ß }*� ��{�y!}$z �$}!yN~�{�~*x!x�x ß �*x�Ny$y*� y ß y!� |*�NyV{[�1y!yN~�|!}!�Ny } z$z!} ��{5xN~�{5|!�N|�x ß }$~ ��{${!{�} �1y!y*��{�~!���^x ß �*x�$xNy*� y ß y!� |!�$y$y��Nx$yN~�|!z!�\{ }�{�y*xN| �1|!xN~�{5|*�1z�x ß }!� ��{${�~!� �NxV{�y�{�~!z��^x ß �$~�1~9{5y y ß yN~ |��1yN~���~*y$z[~*yV{5x }�{�y$~!z �N�$x$z�{5|$�!x�x ß z$~ ��{${1�N� ��~2{�|�{�~!}$~�x ß �Ny�N�$y*x y ß yN~ |!}$yV{[�1�!yV{�~2{5xN| }�{�y��1| �$�NxV{�{�~!y$y�x ß z$~ }
{5x$y$y �1�!y$}�{��$x$|�x ß �\{�N}$y!| y ß y!� |!z$y$y��1}!y!x�~*|$y$y }�{�y!z$} �1z!x!x�{��NyN~�x ß }!� }
{5x!x$� �1}!y$}�{5�!x!��x ß �*�}!y$y!| y ß y!� ~*y$y$y^}$y!y!x�~!~*xNy }�{${�x$x }V{5x!x�{��1~!}�x ß }*� }
{5x!�Ny }$y!y$}�{5�*�Ny�x ß �*�}*x\{5} y ß yN~ ~2{�y$}^}!xV{��_~!~$~!} }�{${�~!z }$|$|���{�~!zN~�x ß z!} }
{5x*�1� }!x!x1~�{5�V{1�^x ß �$�}$~9{!{ y ß yN~ ~�xNy!��}N~2{�y[~��N�!� }�{${1�1| }!�N|!y�{��N|$}�x ß z�� }
{�|!y$y }N~2{���{5�$�!y�x ß �$�}!�$y9{ y ß y$| ~�xNz$z^}$�!y$y[~��Nz!� }�{${5z*� }*�Nx$y�{�~!z*�^| ß y�� }
{�|*x1~ }$�!y$}�{5�!x$y�x ß }$~}!}$y*x y ß y$| ~!~!y$y^}$}!yV{�~*�$}*� }�{5x!x$x }$z!xV{�{��\{�|�| ß {5y }
{�|$~!z }$}!y$}�{5�$|!��x ß }!�z!y$y!� y ß y$| ~��Ny!x�z$y!y!��~\�1}$} }�{5xN~�� zV{5x!��{��N|*�^| ß {!{ }
{�|���~ z$y!y$}�{5�$�9{[x ß }!}z*xNy*x y ß y$| ~��Nz$z^z!x$yV{�~*}$z$y }�{5x*�Nx z$|!xV{�{��N�*�^| ß {�x }
{�|!z$z z!x$y$}�{5�$z!y�x ß }!zz!|$z!� y ß y$| ~*�$z*��z$|!z!��~*z$}$y }�{5x$z$� z!�\{���{��N}$|�| ß {�� }
{W~�xN| zN~*y$y�{1�1y!��x ß z*xz!�$y!| y ß yN~ ~*}$yV{_z$�!y!x��V{W~*� }�{�|*x$x z*�Nx!x�{5�*�1y�| ß y!} }
{W~!~!z z$�!y$}�{1�1z!|�x ß }��z!}$y*x y ß y$| ~*z$y$y^z$}!yV{]�!x1~9{ }�{�|$~!� z$z!xV{�{5�$zV{[| ß {5y }
{W~\��~ z$}!y$}�{5}V{���x ß }!zz!z$z!} y ß y$| ~*z$z$z^z$z!z*�[�!xNz$� }�{�|���{�{5yV{${1��{5�*��{[| ß {1� }
{W~*z$}�{�y$y!y$y�{1�1z*��x ß z*�
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xNy!z y ß �!� {5y$| xNy!} x$x\{ � �N~ x\{5z {1�1z�{ ß xN~ ~ �!x xV{5x {�}$|�{ ß xV{|$z!} y ß |!x {5z$} |$z�� |!x$� � z9{ ~!y!} x!x$x�{ ß ~\� ~ {5y$� ~*y$y xN|N~H{ ß |!z�$y!� y ß x1~ |!y!x �$y*� ~$~!} � {5x$z �$|9{ x$}V{�{ ß �$z � {�~�� �9{�y xNzN~H{ ß �!x}$y!| y ß x1~ ~*y$y }$y*x �Nz$y � {��9{ }!x$} |*�N}�{ ß �*� � {5}N~ }!y!� |*�N��{ ß �*�{5yV{5} y ß x\{ �$y$}
{�y9{�� ��{�} � {�z�� {�yN~*| ~2{5x�{ ß �1~ � x!xN� {�y*xNy ~!|$��{ ß �$~{!{�z!z y ß {5� �$z$z
{${5z$} �1}V{ � x$x$� {5x$xN~ ~2{5x�{ ß }!z � x!�!� {5x$y$y ~!|$z�{ ß �N}{�~!y9{ y ß {W~ �Ny$y
{W~*y$y }$zN~ � xN�!y {W~*x$� ~��!�
{ ß z*� � x$zV{ {W~*yN~ ~!}!��{ ß }$~{5�$y9{ y ß {�� }!y$y
{��!y$y�{5yN~!z � xNz*x {��!x$� �N~*��{ ß z*x � |*xN| {��!y!x �!�Nx�{ ß }!|{1�1z9{ y ß {�| }!zN~�{��Nz$y�{!{�|$| � |V{�� {�}N~\� �$�!x�x ß y*x � |*�$� {��NzN~ �Nz!��{ ß z!y{5z$z!� y ß {�| z!z*��{�z!z!��{�x$�!� � |N~�� xNy!�!x �9{�|�x ß y*� � |!}$} {�z!z$} �N~!z�{ ß z$~x!x\{�x y ß {${ {!{�y$��x$xV{${�{5|!�$x � |*�$� x$xN�!} �*x!��x ß {�� � ~�x1~ x$xV{W~ �*�1y�x ß y*xxN~!y!� y ß {�y {�xNy!x^x1~*y!��{�~*�$x � ~!y!| x1~!�*x �*�N}�x ß x$y � ~��$� x1~*y$� �1y!��x ß y!�x$�V{5| y ß y$z {5|$y$��xN�9{5x�{��1~$~ � ~!|*x xN�$�!z ���N��x ß x$z � ~*z$y xN�9{�� �NxN}�x ß {�xx$}$y*x y ß y$} {�~!y$y�xN}!yV{�{5�$|N~ � ~*�$z xN}!�$} �!z$}�x ß |$~ � �!xNy xN}!y!x �N�1~�x ß {1�|!y$y*� y ß y$z {��NyV{_|$y!yN~�{1�1�$z � ~!}!} |$y$�9{ �N�V{�x ß |*x � �!�1~ |$y!y$� }!x$x�x ß {��|*xNy*x y ß y$z {5�$y$y^|!x$yV{�{5}$z$} � �\{5� |!x$�$} }9{�z�x ß |*x � �*�1z |!x$y$� }*�$��x ß {5�|$~!y9{ y ß {�y {1�1y$y^|N~*y$y�x$yN~!� � �1~!~ |N~*�*� }!z$��x ß x$} � �!y*� |N~*y!x z!�N|�x ß {��|!�$y!| y ß y$z {5}$yV{_|$�!y!x�xV{${�y � �!�$x |$�!�$z }!}$��x ß |!} � �!|!� |$�!y!� zN~*��x ß x$||!}$y*x y ß y$} {5z$y$y^|$}!yV{]x!xNyN~ � �$y9{ |$}!�$} z!y$z�x ß ~�x � �!�N~ |$}!y$} z$�$}�x ß x$}~*y$y*x y ß {�y x$y$y$y�~!y!yV{]x$|$}$} � �!x$z ~!y!�$}�{5y!x$x�x ß |$~ � �!z!x ~!y!yN~�{5y$}!y�x ß xV{~�x\{!{ y ß y*� xV{�y!��~*xV{�y�xN~9{�z � �!�$z ~*xN��� z��$��x ß ~\� � �$x$x ~*xV{W~�{5y$|!��x ß |!|~!~!y9{ y ß y*� x!xNy$y�~$~*y$y�xN~!z$| � �$}!� ~$~*�*� z!}$|�x ß �N~ � �1~!z ~$~*y$|�{5yN~*|�x ß |!z~*�$y*x y ß y$� x$|$y$y�~!�!yV{]x!�N}$| } �$z!z ~��NxV{ z!}$z�x ß �9{ � �!�$� ~!�!y$��{5y$�!y�x ß ~!~~*}$y!� y ß y*� xN~!y!x�~!}!y!��x*�NxNz } �NxN~ ~!z!x!��{5y!�Nz�x ß �$} � }!y$� ~!}!y$z�{!{�|!|�x ß ~2{�$y$y*x y ß y*� x!�Ny$y��Ny!yV{]x$}$|$z } ��~*z �\{5xV{�{5y$z$��x ß �$z � }!|N~ �Ny!y!��{!{��N|�x ß ~�x�V{�z!z y ß y$� x!�Nz$z��\{5z$}�x$z$y!� } �$�N| �N|V{5}�{5y$}$��x ß ��� � }!�!x �$x$yV{�{!{��!}�x ß ~*z�$|$z!z y ß y$� x$�$z$}��N|!z$}�|!y$y*� } �1z!} �$�\{5}�{!{${W~�x ß �Ny � }!zV{ �1~*yN~�{�xNy9{[x ß �$y�!�Nz!} y ß y!� x*�1z$}��$�$z*��|9{�y$y } }!x$| �!��{1��{!{�|!x�x ß �1~ � z9{�} �N�!y$y�{�x$xV{[x ß �N~�$}V{�x y ß y!� x$z$y!�^�N}9{${<|*x\{�� } }!�$y �Nz$|9{�{!{��$}�x ß �$� � z$~!z �N}9{���{�xN�9{[x ß �!��!y$y*� y ß y$� |!y$y!x��$y!yN~�|!|!�Ny } }*�1~ �V{5xN~�{�x$xNz�x ß �N| � z��1� �$y!y$��{5|!xN~�x ß �$|�*xNy*x y ß y!� |9{�y$y^�!x$yV{<|$~!|V{ } }$z!} �$|!xV{�{�xN|!��x ß �N} ��{�y!yN~ �!x$y!x�{5|$|*��x ß �*��!|$z!� y ß y!� |9{�z*���$|!z!�[|*�N|V{ } z!x!x �!�\{���{�xN�!x�x ß }!y ��{�y!|V{ �$|!z$}�{5|$�*��x ß �$z�!�V{�~ y ß y!� |!|$y$�^�$�9{�|�|!�!�\{ } zN~*z �*�1|!|�{5|$y$y�x ß }9{ ��{�y!�!x �$�9{5��{�~!y��^x ß �$z�!}$y*x y ß y!� |$~!y$y^�$}!yV{<|��N�1~ } z*�N| �$z!xV{�{5|$|N~�x ß }9{ ��{�y!}$z �$}!yN~�{�~$~!~�x ß �!y�Ny$y*� y ß y$� |*�NyV{[�1y!yN~�|!}$zV{ } z$z!} ��{5xN~�{5|$zN~�x ß �Nz ��{${!{�} �1y!y*��{��Ny!}�x ß �$}�$xNy*� y ß y*� |!�$y$y��Nx$yN~�~*y$z$} }�{�y*xN| �1|!xN~�{��$xNz�x ß �!} ��{${�~!� �NxV{�y�{5�N~!~�x ß ~*z�1~9{5y y ß y!� |��1yN~���~*y$z[~*y$z$� }�{�y$~!z �N�$x$z�{�~$~!}�x ß }!| ��{${1�N� ��~2{�|�{��N���^x ß �9{�N�$y*x y ß y!� |!}$yV{[�1�!yV{�~�xNy$z }�{�y��1| �$�NxV{�{�~!}*��x ß }!| }
{5x$y$y �1�!y$}�{5�$y!}�x ß �*x�N}$y!| y ß y$� |!z$y$y��1}!y!x�~*|N~!z }�{�y!z$} �1z!x!x�{��$�1~�x ß }!y }
{5x!x$� �1}!y$}�{5�*�1~�x ß �!y}!y$y!| y ß y*� ~*y$y$y^}$y!y!x�~��!�N� }�{${�x$x }V{5x!x�{1�1y!��x ß �!} }
{5x!�Ny }$y!y$}�{5}!x!��x ß �V{}*x\{5} y ß y!� ~2{�y$}^}!xV{��_~��N|$| }�{${�~!z }$|$|���{��N}$y�x ß }�� }
{5x*�1� }!x!x1~�{1�1y9{[x ß �!�}$~9{!{ y ß y!� ~�xNy!��}N~2{�y[~*�!xNy }�{${1�1| }!�N|!y�{��NzN~�x ß z!y }
{�|!y$y }N~2{���{1��{���x ß �!z}!�$y9{ y ß y!� ~�xNz$z^}$�!y$y[~*�$z!� }�{${5z*� }*�Nx$y�{��Nz$z�x ß z$~ }
{�|*x1~ }$�!y$}�{1�NxV{[x ß �N|}!}$y*x y ß y!� ~!~!y$y^}$}!yV{�~*}!xNz }�{5x!x$x }$z!xV{�{5�!�!��x ß z9{ }
{�|$~!z }$}!y$}�{1�$�N}�x ß �\{z!y$y!� y ß yN~ ~��Ny!x�z$y!y!��~*}$�V{ }�{5xN~�� zV{5x!��{5�V{�y�| ß y*x }
{�|���~ z$y!y$}�{1�1|!|�x ß }!yz*xNy*x y ß yN~ ~��Nz$z^z!x$yV{�~*z$�N~ }�{5x*�Nx z$|!xV{�{5�N~9{[| ß y*x }
{�|!z$z z!x$y$}�{1�1�$~�x ß }9{z!|$z!� y ß yN~ ~*�$z*��z$|!z!���$y!�N� }�{5x$z$� z!�\{���{5�$�$y�| ß y*� }
{W~�xN| zN~*y$y�{1�1}*x�x ß }$~z!�$y!| y ß y!� ~*}$yV{_z$�!y!x��!x!�$� }�{�|*x$x z*�Nx!x�{5}$yN~�x ß z*x }
{W~!~!z z$�!y$}�{5z!x$��x ß �1~z!}$y*x y ß yN~ ~*z$y$y^z$}!yV{]�$|$|!� }�{�|$~!� z$z!xV{�{1�1}$��x ß z!z }
{W~\��~ z$}!y$}�{5z$y!z�x ß �Nzz!z$z!} y ß yN~ ~*z$z$z^z$z!z*�[�$|*�Nx }�{�|���{�{5yV{${1��{1��~!z�| ß y�� }
{W~*z$}�{�y$y!y$y�{5}*�$x�x ß }��

���t�;��� -%" ë ¿ J ù��O�8�245-� Æù>) ù���&;-^�E�*4��*),+��iãQ��&0&;-@+5-Vù>)��1�;��-�)G�����&ù>45-6+��;�( C-6��&�ù>�å�;�@-�)å�> ��2);&
){ù>)�ãP&{ù>�²�;��-@)å�> �&;�!�*45�*�� 5� " �I�;�S�2���@�;�* ��$ù>4 « ��4��S�2���@-�&K�$ù>4�+5�;�.�*�� 5�����;�!)O+��0�.��ù=&0�;���; 
-� ��A ��*&;-@�O�!)?+���4k���Eù>�D��){ù>�(-L���E�� �&;�* ��*4�-��7�*&M-�)vu=�*�$+�-^ù>)«� " � " � "



â
¥C¦W¥bãW¦��¥ä û ¦�ä��Wþ¦ã¢å � �¢æI¥'�£¥%ÿüÿ þ6ÿ²þ9ç�æ �¾è þ è ¦ ú ¥C¦ ú �¾è è�ÿ&ÿ
a ÖtÖ�ÊÛÏÄÊ´ÓÁÌÙÉ�Ç9bÁÊÛÌBÎ3c6Ê ÏÐÇ�c\�ËÊ¡dÁÇjÏ��ÆÖ.f��ÆÌVd�ÏÐÇ?g{Ô Þ1���ªÖ�ÓÁÒtÜ9fÛÊ´ÌVdÂÎk bÁÞmbÁÝ©ß ÜtÊ´Ì9b�ÞÐÍ l£ÞmbÁÒ
�ËÞ l3nBp:q

r s t u v w t u v Î¡Õ
Ö�ß w t u v ÎÄÕ&Ö�ß
xNy!z y ß y$y {5y$| xNy!} {�y$| ~ �!� x\{�x �$��{ ß }�� | �$� xV{�y �$��{ ß �$�|$z!} y ß y$y {5z$} |$z�� {�z$} � z9{ ~!y!} zV{�x ß {5} ~ {5y$� ~*y$y {�y$��{ ß }���$y!� y ß y$y |!y!x �$y*� |$y!x � {5x$z �$|9{ {�xNz�x ß |$~ � {�~�� �9{�y {W~���x ß y*�}$y!| y ß y$y ~*y$y }$y*x ~!y$y � {��9{ }!x$} {5�V{�x ß ~*} � {5}N~ }!y!� {�}N~�x ß {1�{5yV{5} y ß y$y �$y$}
{�y9{�� �Ny$} � {�z�� {�yN~*| {5z*��x ß �$} � x!xN� {�y*xNy x$xN��x ß x!�{!{�z!z y ß y$y �$z$z
{${5z$} �Nz$z � x$x$� {5x$xN~ x!xN��x ß �*� � x!�!� {5x$y$y x$�!��x ß |!|{�~!y9{ y ß y$y �Ny$y
{W~*y$y �1y$y � xN�!y {W~*x$� x$�$y�x ß �!z � x$zV{ {W~*yN~ xNzV{�x ß ~2{{5�$y9{ y ß y$y }!y$y
{��!y$y }$y$y � xN}!z {��!�*� x$}$z�x ß �!� � |*xN| {��!y!x |!xN|�x ß ~*}{1�1z9{ y ß y$y }!zN~�{��Nz$y }$zN~ � |V{�� {�}N~\� |9{5��x ß }$~ � |*�$� {��NzN~ |!�$��x ß �!x{5z$z!� y ß y$y z!z*��{�z!z!� z$z*� � |N~�� xNy!�!x |$~*��x ß }!z � |!}$} {�z!z$} |$}$}�x ß �*�x!x\{�x y ß y$y {!{�y$��x$xV{${�{!{�y$� � |*�$� x$xN�!} |��N��x ß z*� � ~�x1~ x$xV{W~ ~*x1~�x ß �9{xN~!y!� y ß y$y {�xNy!x^x1~*y!��{�xNy!x � ~!y!| x1~!�*x ~*y$|�x ß z!} � ~��$� x1~*y$� ~*�$��x ß �$~x$�V{5| y ß y$y {5|$y$��xN�9{5x�{5|$y$� � ~!|*x xN�$�!z ~*|!x�| ß y*x � ~*z$y xN�9{�� ~!z$y�x ß ���x$}$y*x y ß y$y {�~!y$y�xN}!yV{�{�~!y$y � ~*�$z xN}!�$} ~��Nz�| ß y*� � �!xNy xN}!y!x �$xNy�x ß �!z|!y$y*� y ß y$y {��NyV{_|$y!yN~�{��NyV{ � ~!}!} |$y$�9{ ~*}$}�| ß y!} � �!�\{ |$y9{�y �$�\{�x ß �$x|*xNy*x y ß y$y {5�$y$y^|!x$yV{�{5�$y$y � �\{5� |!x$�$} �V{���| ß {5y � �*�1z |!x$y$� �!�1z�x ß �N�|$~!y9{ y ß y$y {1�1y$y^|N~*y$y�{1�1y$y � �1~!~ |N~*�*� �N~$~�| ß {�x � �!y*� |N~*y!x �$y*��x ß }!y|!�$y!| y ß y$y {5}$yV{_|$�!y!x�{5}$yV{ � �!�$x |$�!�$z �*�Nx�| ß {�� � �!|!� |$�!y!� �$|!��x ß }$~|!}$y*x y ß y$y {5z$y$y^|$}!yV{�{5z$y$y } �Nz!z |$z!xV{ �$z$z�| ß {1� � �!�N~ |$}!y$} �$�N~�x ß }!�~*y$y*x y ß y$y x$y$y$y�~!y!yV{]x$y$y$y } �!xN~ ~9{5xV{ �*x1~�| ß xV{ � �!z!x ~!y!yN~ �$z!x�x ß }!z~�x\{!{ y ß y$y xV{�y!��~*xV{�y�xV{�y!� } �!�$y ~!|$|!y �*�Ny�| ß xN~ � �$x$x ~*xV{W~ �Nx$x�x ß z*x~!~!y9{ y ß y$y x!xNy$y�~$~*y$y�x!xNy$y } �*�1~ ~*�$x$y ����~�| ß x$� � �1~!z ~$~*y$| ��~!z�x ß z$~~*�$y*x y ß y$y x$|$y$y�~!�!yV{]x$|$y$y } �$z!z ~��NxV{ �!z$z�| ß x$z � �!�$� ~!�!y$� �$�$��x ß z!�~*}$y!� y ß y$y xN~!y!x�~!}!y!��xN~!y!x } �NxN~ ~!z!x!� �$x1~�| ß |*x � }!y$� ~!}!y$z }$y$��x ß z!}�$y$y*x y ß y$y x!�Ny$y��Ny!yV{]x!�Ny$y } ��~*z �\{5xV{ �1~!z�| ß |$~ � }!|N~ �Ny!y!� }$|N~�| ß y!y�V{�z!z y ß y$y x!�Nz$z��\{5z$}�x!�Nz$z } �$�N| �N|V{5} �!�1|�| ß |!� � }!�!x �$x$yV{ }$�!x�| ß y*x�$|$z!z y ß y$y x$�$z$}��N|!z$}�x$�$z$} } �1z!} �$�\{5} �Nz$}�| ß |!} � }!zV{ �1~*yN~ }$zV{�| ß y!|�!�Nz!} y ß y$y x*�1z$}��$�$z*�[x*�1z$} } }!x$| �!��{1� }*xN|�| ß ~*y � z9{�} �N�!y$y zV{�}�| ß y*��$}V{�x y ß y$y x$z$y!�^�N}9{${]x$z$y!� } }!�$y �Nz$|9{ }*�Ny�| ß ~�x � z$~!z �N}9{�� zN~!z�| ß y!��!y$y*� y ß y$y |!y$y!x��$y!yN~�|!y$y!x } }*�1~ �V{5xN~ }���~�| ß ~*| � z��1� �$y!y$� z*�1��| ß y!}�*xNy*x y ß y$y |9{�y$y^�!x$yV{<|9{�y$y } }$z!} �$|!xV{ }!z$}�| ß ~�� ��{�y!yN~ �!x$y!x�{5y$y$~�| ß y!z�!|$z!� y ß y$y |9{�z*���$|!z!�[|9{�z*� } z!x!x �!�\{�� z*x$x�| ß ~\� ��{�y!|V{ �$|!z$}�{5y$|9{�| ß {5y�!�V{�~ y ß y$y |!|$y$�^�$�9{�|�|!|$y$� } zN~*z �*�1|!| z$~!z�| ß ~*} ��{�y!�!x �$�9{5��{5y$�*x^| ß {!{�!}$y*x y ß y$y |$~!y$y^�$}!yV{<|$~!y$y } z*�N| �$z!xV{ z��1|�| ß ~*z ��{�y!}$z �$}!yN~�{5y$}!z�| ß {�x�Ny$y*� y ß y$y |*�NyV{[�1y!yN~�|*�NyV{ } z$z!} ��{5xN~ z!z$}�| ß �V{ ��{${!{�} �1y!y*��{!{${5}�| ß {5|�$xNy*� y ß y$y |!�$y$y��Nx$yN~�|!�$y$y }�{�y*xN| �1|!xN~�{5y!xN|�| ß �!x ��{${�~!� �NxV{�y�{!{W~*��| ß {�~�1~9{5y y ß y$y |��1yN~���~*y$z�|��1yN~ }�{�y$~!z �N�$x$z�{5yN~!z�| ß �$| ��{${1�N� ��~2{�|�{!{��$�^| ß {���N�$y*x y ß y$y |!}$yV{[�1�!yV{<|!}$yV{ }�{�y��1| �$�NxV{�{5y*�1|�| ß �N~ }
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�t¨,� ù�úüû£ý ¥Cþ6ÿ����� û�� þ��
a ÖtÖ�ÊÛÏÄÊ´ÓÁÌÙÉ�Ç9bÁÊÛÌ>Î3c6ÊÛÏÄÇ�c\�ËÊ¡dÁÇjÏ1�×ÖSf��ËÌ9d�ÏÄÇ�g�Î¡Õ9bÁÞÐÎ1�4Ý¹Ó�Ö�Ò9fÛÒ>Îk b�Þ�b�Ý�ß ÜtÊÛÌ2b�ÞÐÍ f´Ó1cf�ÆÞµÜBÓÂÒtÌ>Ö a f¡dÁÓÂÞÄÊÛÏÄÇtÝ ~ ß {5x

r s ° b�Ú
ß v ±�² x$³�´,µ ±�² xN³R¶X{�· Öb�ËÕtÏÄÇ · Î¡Õ
Ö�ß
x$y$z y ß ~*} ~ x$yN~ z$z ß �!} {�y!y ß �$} { {5y!x ß �!}�x ß y$y { ß z$}|!z$} y ß x$z � |9{W~ {${5� ß �!� {${1� ß �$�¹x {!{�} ß �!��{ ß y$y x ß �!��!y$� y ß {5} � ~2{${ {�y$} ß y$~ {${!{ ß yN~º| {!{5x ß y$~�{ ß y$y | ß �$�}!y$| y ß {5} � �N~�� {W~!� ß x$| {W~*z ß xN|¹| {��Ny ß x$|�{ ß y$y | ß �N~{�y9{�} y ß {5z � �Ny!� {�z$� ß ~*� {�z!} ß ~!�ºx x$y$y ß ~*��x ß y$y | ß �$x{${5z$z y ß {!{ {5y �N|N~ {�|!� ß x$} {�|!} ß xN}¹| {�~!y ß x$}�x ß y$y � ß xN|{W~*yV{ y ß {5y {!{ }$~�� {W~!� ß }!y {W~*z ß }$y¹| {��\{ ß }!y�x ß y$y � ß �N}{��!yV{ y ß {5y {�x z!�$y {5�Nz ß }!| {��*x ß }$|¹| {5�N~ ß }!|�x ß y$y � ß }!x{��NzV{ y ß {5y {!{ {�y��1z {�}$| ß �$� {�}!� ß �N�¹| {5}$} ß �$��x ß y$y � ß �Nx{�z!z$� y ß {5y {!{ {5x$y$� xNy$} ß �N~ x\{!{ ß �1~º| xV{�| ß �N~^x ß y$y � ß �!�x$xV{5x y ß y!} {�~ {5x*�$� {���{ ß �*� {��$� ß �!�»~ {1�1� ß �*��{ ß y$y � ß xN|x1~*y$� y ß y!} {5| {W~*y!� xNy!x ß {�~ xNy!� ß {W~¹~ x$y*� ß {�~�{ ß y$y � ß �1}xN�9{�| y ß y!} {�~ {5�V{�� x\{${ ß {5y x\{�� ß {�y¸~ xV{�� ß {5y�{ ß y$y � ß y!xxN}!y!x y ß y!} {�~ {��9{�z x\{�} ß z!z x$x!x ß z$z¸~ x!xN| ß z!z�{ ß y$y � ß xN||$y!y!� y ß y!} {�~ {��1~9{ xN|$} ß �N} x1~�x ß �1}¸~ xN~!| ß �N}�{ ß y$y � ß {W~|!x$y!x y ß y!} {�� {�}$~!| x1~*x ß ~*y x1~*� ß ~!y¸~ xN~�� ß ~*y�{ ß y$y � ß ~*�|N~*yV{ y ß y!� {1� {�z9{�z x\{�} ß }�� x$x!x ß }*�¼~ x!xN| ß }���{ ß y$y } ß �!�|$�!y$| y ß y!} {�� xNy��$� x!�1� ß x$| xN}!y ß xN|¸~ x$}V{ ß x$|�{ ß y$y � ß |$z|$}!y!x y ß y!} {�� x\{5z$y xN}$z ß z*x xNz!| ß z!x»~ x$zN~ ß z*x�{ ß y$y � ß ~!|~!y!y!x y ß y!} {�~ xN|9{�� |V{5� ß y!} |V{5z ß y$}¸~ |*xNy ß y!}�{ ß y$y � ß xN|~*xV{${ y ß y�� {1� xN|!}$| x!�$� ß �$x xN}9{ ß �Nx»~ x$}!x ß �$x�{ ß y$y } ß ~!|~$~*yV{ y ß y*� x!x x1~2{�z x\{�z ß x$z x$x$| ß xNz¸~ x!x$� ß x$z�x ß y$y
{�y ß �1~~!�!y!x y ß y*� x!x x$�!x1~ x$xN| ß �Nz x$x*� ß �1z¸~ x!xNz ß �Nz�x ß y$y
{�y ß z!z~!}!y$� y ß y*� x$| xN�*xN| x$xNy ß ��� x$xN~ ß �*�¼~ x!xN� ß ���[x ß y$y
{${ ß �*��Ny!y!x y ß y*� x$y x!�!��{ x!�1y ß ~*y x!�1~ ß ~!y¸~ x*�1� ß ~*y�x ß y$y
{�y ß y!|�\{5z$z y ß y$~ xN~ xN}*x!� x$xN} ß x$z xN|!| ß xNzº� x$|N~ ß x$z�{ ß y$y
{5x ß y���N|!z$z y ß y$~ x!� xNz!|V{ xN|V{ ß }!� xN|!� ß }$�º� x$|*� ß }!��{ ß y$y
{5x ß |*x�$�$z$} y ß y$~ x!� |$y!|$z x1~!y ß �9{ x1~�� ß �V{½� xN~!� ß �9{�{ ß y$y
{5x ß |*x�N}9{5x y ß y$~ x!� |V{��N| x1~�� ß xN~ x$�!x ß x1~ � x!�N| ß xN~�{ ß y$y
{5x ß ~���$y!y!� y ß y*� xV{ |$|9{${ |$y$} ß }!z |V{�x ß }$z¸~ |9{W~ ß }!z�x ß y$y
{�y ß �V{�!x$y!x y ß y$~ x!� |$|!�N~ xN�$| ß }!| xN�!} ß }$|º� x$�$z ß }!|�{ ß y$y
{5x ß ~\��$|!z$� y ß y$~ x$� |N~*�N~ xN�$� ß {5� x!�\{ ß {��º� x*�Nx ß {5��{ ß y$y
{5x ß �N|�$�9{W~ y ß y$~ x$� |!�$}V{ x!��~ ß �V{ x!�Nz ß �\{½� x$}$y ß �V{�{ ß y$y
{5x ß �!��$}!y!x y ß y*� x!x |*�N|N~ |$|$| ß |�� |$|�� ß |*�¼~ |!|$z ß |��[x ß y$y
{${ ß y!y�1y!y!� y ß y*� x!x |$}*�$x |N~!z ß }$~ |!�$| ß }N~¹~ |*�$� ß }$~^x ß y$y
{�y ß }*x�Nx$y!� y ß y*� x!x |$z*�N| |!�\{ ß {!{ |!�!� ß {${¾~ |*�!� ß {!{]x ß y$y
{${ ß y����~2{�y y ß y$~ x!� ~!y9{�| |$y$} ß }!z |V{5| ß }$zº� |9{W~ ß }!z�{ ß y$y
{5x ß �$��1�!y!x y ß y$~ x!� ~9{�xN| |!x$x ß �$� |!x*� ß �N�¹� |*xN} ß �$��{ ß y$y
{5x ß �N~�1}!y$| y ß y*� xV{ ~!|!y!x ~!y$y ß �$} ~!y$~ ß �N}¸~ ~*y$� ß �$}�x ß y$y
{�y ß �$}}$y!y$| y ß y*� xV{ ~$~�x$x ~*xNy ß �$} ~*xN~ ß �N}¸~ ~�xN� ß �$}�x ß y$y
{�y ß |��}!xV{�} y ß y$~ x$� ~$~!~!z |N~!y ß �Nz |N~�� ß �1zº� |$~!� ß �Nz�{ ß y$y
{5x ß }!|}N~2{${ y ß y$~ x!� ~*�$�!� |$�$y ß {5} |$�*� ß {�}º� |!�$� ß {5}�{ ß y$y
{5x ß ~\�}$�!yV{ y ß y!| |9{ ~*�$z$� xNz$� ß ~�� |$y9{ ß ~*�¹� |!y!x ß ~���{ ß y$y
{5� ß x$y}$}!y!x y ß y!| |*x ~!�!}$} xN}*� ß {�x xNz*x ß {5x¹� x$z$| ß {�x�{ ß y$y
{5� ß z!zz$y!y$� y ß y!| |!| ~��N}$z xN}$� ß z!| xNz9{ ß z$|º� x$z!x ß z!|�{ ß y$y
{�� ß |*�z!x$y!x y ß y!| |!| ~!}!z!x xNzV{ ß x$� xNz!� ß xN�º� x$z*� ß x$��{ ß y$y
{�� ß ~*�z$|!z$� y ß y!| |*� ~!z!}V{ xN}$| ß �\{ xN}!} ß ��{½� x$z$y ß �\{]x ß y$y
{�� ß {5|z$�!y$| y ß y$~ x$z �\{�~*� |N~$~ ß |9{ |N~*z ß |V{½� |*�Ny ß |9{�{ ß y$y
{W~ ß �!zz$}!y!x y ß y!| |!y �$xN~*x |N~9{ ß |*� |N~*� ß |!�¹� |$~�� ß |*��{ ß y$y
{5� ß y!zz$z!z$} y ß y!| |*� �$x$z$� xNz*� ß |!� |$y*x ß |$�º� |!yN~ ß |!��x ß y$y
{�� ß ~*y
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a ÖtÖtÊ ÏÐÊÛÓÂÌ�É�Ç2b�Ê´Ì>Î3c6Ê ÏÐÇ�cf�ÆÊedÂÇÂÏ��ÆÖ.f��ÆÌVd�ÏÐÇ?g�Î1�ÆÖ�Ê´Ý��ËÌjÏmbÁÞÄÍbÝ Ó�Ö�ÒVf´Ò>Îk b�Þ�b�Ý�ß ÜtÊÛÌ2b�ÞÐÍ f´Ó1cf�ÆÞµÜBÓÂÒtÌ>Ö a f¡dÁÓÂÞÄÊÛÏÄÇtÝ ~ ß {5x

r s ° b�Ú
ß v ±�² x$³�´,µ ±�² xN³R¶X{�· Öb�ËÕtÏÄÇ · Î¡Õ
Ö�ß
x$y$z y ß �*� | x!xN| {${�} ß z$~ {${5z ß zN~ { {�xNy ß z$~�{ ß y$y { ß }N~|!z$} y ß |*x � |*xN� {5x!� ß }�� {5x$z ß }*�¸x {5|$y ß }���{ ß y$y x ß ~!z�!y$� y ß xN~ � ~!~!z {W~!� ß ~\� {W~*} ß ~��¸x {��Ny ß ~\�[x ß y$y x ß z$}}!y$| y ß xN~ � �$z!x {�z$y ß z!z {�z*x ß z$zºx {5zN~ ß z!z�x ß y$y | ß yN~{�y9{�} y ß xV{ � �\{�z x\{�y ß y!| x\{�x ß y$|ºx xV{W~ ß y!|�x ß y$y | ß |$�{${5z$z y ß {�� } �N}V{ {�}!x ß ~*| {�}*� ß ~!|¹| {5}$� ß ~*|�{ ß y$y ~ ß {�z{W~*yV{ y ß {�~ z }!zN~ {�zN~ ß |!� {�z�� ß |$�¹| {5z$} ß |!��{ ß y$y ~ ß �\{{��!yV{ y ß {5� } {�y$~!z x1~!z ß y$~ x$�!x ß yN~º| x!�N| ß y$~�{ ß y$y ~ ß {5�{��NzV{ y ß {5| z {${5|!� xN|$z ß z�� x1~�x ß z*�»| xN~!| ß z���{ ß y$y ~ ß �!�{�z!z$� y ß {5| z {5x!�N} xN�$y ß �!} xN�!| ß �$}¹| x$�N~ ß �!}�{ ß y$y ~ ß �N�x$xV{5x y ß {!{ {5y {�|*�$x x1~!� ß ~\� x1~*z ß ~��»| x!�\{ ß ~\�[x ß y$y � ß |$}x1~*y$� y ß {5y {!{ {W~��N| x$�Ny ß y9{ x$�$| ß yV{¿| x!�$� ß y9{]x ß y$y � ß �1yxN�9{�| y ß y!z {�x {5�N~$~ xN|$} ß ~*} x1~�x ß ~!}¸~ xN~!| ß ~*}�{ ß y$y � ß |N~xN}!y!x y ß y!} {5| {��!|!� xN|N~ ß ~\� xN|!} ß ~��¼~ x$|$z ß ~\��{ ß y$y � ß }$||$y!y!� y ß y!z {5| {��!�1y xN�$} ß |$~ x!�$x ß |N~¹~ x*�1| ß |$~�{ ß y$y � ß ~!}|!x$y!x y ß y!z {�x {�}!z$z xNz$} ß {5y |$y9{ ß {�y¹| |!y$| ß {5y�x ß y$y � ß xN�|N~*yV{ y ß {5y {!{ xNy$~�� |N~!� ß �N} |N~*z ß �1}¹| |*�\{ ß �N}�x ß y$y � ß }!x|$�!y$| y ß y!z {5| x\{!{${ |$y$z ß z�� |V{5| ß z*�¼~ |9{W~ ß z���{ ß y$y � ß �1y|$}!y!x y ß y!} {�~ x$x$y!� |$yN~ ß {5} |$y!} ß {�}¸~ |!y$z ß {5}�{ ß y$y � ß {�|~!y!y!x y ß {5y {�x xN|!}$z |$}$} ß x$} |$z9{ ß xN}¹| |!z$| ß x$}�x ß y$y � ß y*�~*xV{${ y ß y�� {�� x1~�xNy |V{W~ ß �$z |V{5} ß �Nz¸~ |9{�z ß �$z�{ ß y$y � ß �!�~$~*yV{ y ß y�� {5� x1~*zN~ xNz$| ß }!� xNz�� ß }$�¸~ x$z$} ß }!��{ ß y$y } ß |N~~!�!y!x y ß y!� {5} x$�$}N~ xN}$| ß ~\� xN}�� ß ~��¼~ x$}$z ß ~\�[x ß y$y } ß z$|~!}!y$� y ß y�� {5� x!�N|$y |!x!� ß ~*} |$|9{ ß ~!}¸~ |!|!x ß ~*}�{ ß y$y } ß x\{�Ny!y!x y ß y�� {5� xN}$~!y |$|$z ß {5� |N~*| ß {��¸~ |$~$~ ß {5��{ ß y$y } ß x$��\{5z$z y ß y!� {5} xNz!y!� |$y$� ß |!� |V{5y ß |$�¸~ |9{5x ß |!��x ß y$y z ß |$y�N|!z$z y ß y!� {5z |$y!y$z |$y$z ß z*� |V{5| ß z!�»~ |9{5� ß z*��x ß y$y z ß �$x�$�$z$} y ß y*� x$y |V{5yV{ |$y$| ß y!y |$y�� ß y$y¸~ |!y$z ß y!y�x ß y$y
{�y ß y$~�N}9{5x y ß y*� x$y |!xV{�} |V{5x ß {1� |V{5� ß {��¼~ |9{�} ß {1�[x ß y$y
{�y ß {!{�$y!y!� y ß y!� {5z |$|*�Ny |N~!} ß |*x |!�!x ß |!x»~ |*�1~ ß |*x�x ß y$y z ß ~!��!x$y!x y ß y*� x$y |N~*|!x |$|V{ ß {5| |$|*� ß {�|¸~ |!|*� ß {5|�x ß y$y
{�y ß {5}�$|!z$� y ß y*� xV{ |!�$|!x |$|N~ ß �!� |$|!} ß �$�¸~ |$~!y ß �!��x ß y$y
{�y ß |���$�9{W~ y ß y*� xV{ |$�*�$x |N~*� ß �N~ |N~*z ß �1~¹~ |*�\{ ß �N~^x ß y$y
{�y ß |!z�$}!y!x y ß y*� xV{ |*�$�$� |!�1~ ß z*x |!�$} ß z!x»~ |!�$y ß z*x�x ß y$y
{�y ß ~2{�1y!y!� y ß y!� {5z |$}!z!x |$z$y ß y$~ |$z$~ ß yN~¹~ |!z$� ß y$~^x ß y$y z ß }$|�Nx$y!� y ß y�� {5� ~9{5y$y ~!z$} ß ~*z �Ny*x ß ~!z¸~ �$y$| ß ~*z�{ ß y$y } ß {W~��~2{�y y ß y*� x$y ~!y!z*� |$z!x ß �Ny |$z!� ß �1y¸~ |!z$} ß �Ny�x ß y$y
{�y ß x$}�1�!y!x y ß y*� x$y ~*x$y$z ~!y$} ß ~2{ ~9{�x ß ~9{¾~ ~2{W~ ß ~2{]x ß y$y
{�y ß {5��1}!y$| y ß y!� {5z ~!|*�Ny ~$~!z ß |!y ~*�$| ß |$y¸~ ~��$� ß |!y�x ß y$y z ß �$�}$y!y$| y ß y�� {�� ~*�*�1� �!�N� ß {5z �!�Nz ß {�z¸~ �$}$y ß {5z�{ ß y$y � ß }$z}!xV{�} y ß y*� xV{ ~*�$|N~ ~*x$� ß x$| ~*x$z ß xN|¸~ ~*|V{ ß x$|�x ß y$y
{�y ß �V{}N~2{${ y ß y*� x!x ~!�*xNy ~9{5� ß x!x ~9{5z ß x$x»~ ~�x\{ ß x!x�x ß y$y
{�y ß z��}$�!yV{ y ß y*� x$| ~!�!z*� |$z$� ß �N| ~!y!y ß �1|¸~ ~*y!x ß �N|�x ß y$y
{${ ß �!�}$}!y!x y ß y*� x!x ~!}!|$y ~*xNz ß ~\� ~!|!| ß ~��¼~ ~*|!� ß ~\�[x ß y$y
{${ ß y!zz$y!y$� y ß y$~ x*� ~!}!�!x |!�Nz ß {5z |$�$~ ß {�zº� |!�!� ß {5z�{ ß y$y
{�| ß |9{z!x$y!x y ß y$~ x*� ~!z!�$� |$�!� ß {5| |*�Ny ß {�|º� |���{ ß {5|�{ ß y$y
{�| ß |!}z$|!z$� y ß y$~ x$} �Ny*�!� |!�Nz ß �$} |$�$~ ß �N}º� |!�!� ß �$}�{ ß y$y
{�| ß }!|z$�!y$| y ß y*� x!x �$x*�1} ~��1� ß z!| ~!}!y ß z$|¸~ ~*}!x ß z!|�x ß y$y
{�y ß z!|z$}!y!x y ß y$~ xN~ �N|!|$� ~!|!� ß |!z ~$~*y ß |$zº� ~!~9{ ß |!z�{ ß y$y
{5x ß y!zz$z!z$} y ß y$~ x$} �N|��Nx |*�1| ß }!z |*�N} ß }$zº� |��1z ß }!z�{ ß y$y
{W~ ß {�~
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ò t!��t ó � �Wô û�� ô��WþNóFõ � �Fö t � t ÿüÿ þ6ÿ²þ�÷>ö �Vø þ ø �Wú�t!�Wú �Vø �>�t÷
k bÁÞmb$fef��Wf'����Õ&ÓÁÌ
�ÆÌjÏÄÊ b�ÏÄÊ´ÓÁÌ©Ê´Ì.ù9ú�û üVý6þ\ÿ���� c6ÊÛÏÄÇ>� Î¡Õ9bÁÞÐÎ1�

k bÁÞmbÁÝ��ËÏ1�ÆÞ Î1�ÆÑ&ß Õ9bÁÞmb$fef��Wf8ÿ Ì'ÒtÝ¸ÜK�ÆÞ�Ó�Ô{ÕtÞÐÓ�É=�ÆÎÐÎÄÓÁÞ�Î��
r ± � �ç± ú �m± µ s x Î¡Õ
Ö�ß ~ Î¡Õ
Ö�ß } Î¡Õ
Ö�ß {�� ÎÄÕ&Ö�ß |!x ÎÄÕ&Ö�ß
xNy!z � y ß ~�� y ß y!y y ß y$y­{ ß xV{ y ß y$y­{ ß ~*y y ß y!y`{ ß ~*| y ß y!y`{ ß |9{ y ß y!y­{ ß |$}|$z!} ���9���9x y ß xNz y ß y*x y ß yV{ { ß |*� y ß yV{ { ß ~\� y ß y9{ { ß �*� y ß y9{ { ß �*� y ß y9{ { ß �!x�$y!� {��*� y ß {�} y ß y!| y ß y!x { ß �$y y ß y!x { ß �N� y ß y*x { ß z9{ y ß y*x x ß y$~ y ß y*x { ß �!�}$y!| {�~��Vz��9x y ß {�} y ß y!� y ß yN~ { ß ~*} y ß y$|­{ ß }$~ y ß y!|`{ ß }$~ y ß y!|`{ ß z!} y ß y$~ { ß �$�{5yV{5} {5x��,{�y��9� y ß {�z y ß y!z y ß y$�­{ ß ~*� y ß y!� { ß �Nz y ß y*� { ß }!y y ß y$~ { ß z!| y ß y*� { ß �V{{!{�z!z {${�~ y ß {${ y ß {5| y ß y$z­{ ß �$| y ß y$�¨x ß {�� y ß y!� x ß |$~ y ß y*� x ß ~*y y ß y!�¨x ß {${{�~!y9{ z!x y ß {${ y ß {5} y ß {${ { ß �$} y ß y$}¨x ß xV{ y ß y��¯x ß ~�� y ß y��¯x ß ~*z y ß y!}¨x ß x!�{5�$y9{ �1~*} y ß {�y y ß xN~ y ß {5� { ß �*x y ß {${ x ß xN~ y ß y!z x ß �$| y ß y!z x ß �!x y ß {5y¨x ß |$z{1�1z9{ {�z!y y ß {�y y ß x$} y ß {�}­{ ß �$z y ß {�|¨x ß xV{ y ß {!{Hx ß ~*z y ß {!{Hx ß ~\� y ß {�x x ß |N~{5z$z!� |$y�� y ß {${ y ß |$~ y ß x\{ { ß �$} y ß {��¨x ß {�� y ß {�~ x ß ~*| y ß {�~ x ß ~*y y ß {�~ x ß |$|x!x\{�x ~*x$| y ß y$} y ß �$y y ß |$y­{ ß �$~ y ß x\{ x ß ~*y y ß {1�¯x ß }$~ y ß {1�¯x ß }$~ y ß {1� x ß }*�xN~!y!� {W~ �,{5x��9� y ß y$} y ß �*� y ß ~!y­{ ß �!| y ß xN}¨x ß |$~ y ß xN~ x ß �N� y ß xN~ x ß �$� y ß x$|¨x ß �1}x$�V{5| {W~ �,{5x��Vz y ß y$} y ß �N} y ß ~!}­{ ß �!| y ß |$|¨x ß |!� y ß x$} x ß �N} y ß x$} x ß }*x y ß x*� x ß }!�x$}$y*x {�}��,{W~��V| y ß y$} y ß }!} y ß �$� { ß �9{ y ß |*� x ß |!� y ß |9{Hx ß }!y y ß |9{Hx ß }!} y ß |!y¨x ß }$z|!y$y*� {W~ �,{5x��9� y ß y$} { ß y9{ y ß �$|­{ ß �!y y ß ~!|¨x ß |$~ y ß |!� x ß �N� y ß |!� x ß }!y y ß |*� x ß }!�|*xNy*x x1~ �,{5x��V| y ß y*� { ß {5} y ß �1|­{ ß �9{ y ß �Ny¨x ß |�� y ß ~2{Hx ß }!| y ß ~*y x ß z!| y ß ~*y¨x ß zN~|$~!y9{ �N|9{ y ß y$� { ß x$| y ß �1�­{ ß �*x y ß �Ny¨x ß ~*� y ß ~*y | ß y*� y ß |!} | ß xV{ y ß |!} | ß x$�|!�$y!| xN|��,{${��V� y ß y$} { ß ~!~ y ß zV{ { ß �$z y ß �$y¨x ß |!} y ß �!x x ß �Nz y ß �$y x ß }!} y ß �$y¨x ß z$y|!}$y*x {����,{5���V} y ß y$} { ß �$} y ß z*�`{ ß �*x y ß �$�¨x ß |!} y ß �*�¯x ß �!� y ß �!� x ß }*� y ß �!� x ß }$z~*y$y*x x1~ �,{${��V� y ß y$} { ß �\{ { ß yN~ { ß �*� y ß �1|¨x ß |*� y ß �!| x ß �$x y ß �9{Hx ß }!y y ß �!y¨x ß }N~~�x\{!{ {W~ �,{5x��V� y ß y*� x ß {�x { ß x!�`{ ß ��� y ß }$�¨x ß ~*� y ß �\{Hx ß z!} y ß �!z | ß y*� y ß ��� | ß {W~~!~!y9{ |$z$~ y ß y!� x ß |!� { ß |$�­{ ß �N| y ß }$}¨x ß �!z y ß �!} | ß ~*� y ß ��� | ß �$| y ß �!| | ß �1�~*�$y*x �*�$� y ß y!� x ß �$} { ß �Ny­{ ß �$x y ß z$�¨x ß �!z y ß �1~ | ß ~\� y ß �!} | ß �Nz y ß ��� | ß }*�~*}$y!� x$|N~*z y ß y!� x ß z!| { ß �1y­{ ß �N| { ß y*� x ß �1~ y ß }!| | ß �N~ y ß �N� | ß }$~ y ß �N| ~ ß y!x�$y$y*x |$z��9xN|��9� y ß y!� | ß |*� { ß z*�`{ ß �Ny { ß xN}¨x ß �9{ { ß y*x¯| ß x$} y ß z!z | ß ~*y y ß z$~¨| ß �$��V{�z!z {��1~*� y ß yN~ | ß �$y x ß y$|­{ ß �N| { ß x!� x ß �N� y ß z�� | ß �*x y ß }��§~ ß y!| y ß }*� ~ ß {�|�$|$z!z ~!}*� y ß yN~ | ß }9{ x ß x\{ { ß �$x { ß |$}¨x ß �N� { ß y*�¯| ß �$~ y ß z�� | ß z$~ y ß z*x ~ ß {5��!�Nz!} {�y9{ y ß yN~ ~ ß y�� x ß |$�­{ ß �$x { ß ~!}¨x ß �$� { ß {�x¯| ß �!| { ß y!y¯~ ß y*� y ß z!z ~ ß {${�$}V{�x xNz*� y ß yN~ ~ ß |�� x ß �$� { ß �$x { ß �$y¨x ß �1~ { ß x$y | ß �*x { ß y!}¯~ ß y!| { ß y��¯~ ß y$}�!y$y*� xN}��,{5x��9x y ß y!� ~ ß }$~ x ß }*�`{ ß �!z { ß }$�¨x ß �!y { ß ~\� | ß |!y { ß ~*y | ß ~*� { ß |$~¨| ß �V{�*xNy*x }$��� y ß yN~ ~ ß z*� x ß z$y­{ ß �\{ { ß }V{ x ß �1~ { ß |�� | ß �*x { ß x$y¯~ ß {!{ { ß xV{H~ ß y$z�!|$z!� zV{ y ß yN~ � ß |*x | ß {�y­{ ß �\{ { ß zN~ x ß �1~ { ß ~*� | ß �*� { ß |!|¯~ ß y!y { ß x$} ~ ß {���!�V{�~ xV{�y*� y ß yN~ � ß �Ny | ß |$|­{ ß �\{ x ß y*� x ß �$� { ß �$� | ß �!� { ß |!z¯~ ß {!{ { ß |��¯~ ß {���!}$y*x xNz��9x$���V| y ß y!� � ß |*x | ß �$�`{ ß �!} x ß ~*x x ß �*x { ß }!z | ß |$~ { ß �Nz | ß �!x { ß �N| | ß �N~�Ny$y*� {W~ �,{${��\~ y ß y!� � ß �*� | ß z*�`{ ß �!} x ß �$� x ß �9{ x ß y!y | ß |!| { ß z!y | ß �V{ { ß }*� | ß �$y�$xNy*� xV{��9���9x y ß y!� � ß z!| ~ ß {�|­{ ß �!} x ß �N~ x ß �*x x ß y!� | ß |!� { ß z�� | ß �V{ { ß z$~¨| ß �N}�1~9{5y xV{��Nz y ß yN~ � ß z*x ~ ß y$z­{ ß �!z x ß �$� x ß �\{ { ß z!| | ß �$} { ß �$�¯| ß z!� { ß }$~¨| ß �N��N�$y*x �$�!� y ß yN~ � ß x!x ~ ß x!�`{ ß �!z x ß �*� x ß �Ny x ß y!| | ß �$� { ß }!} | ß }*� { ß z!� | ß �$}�N}$y!| {�z��,{W~��9x y ß y!� � ß z!| ~ ß �$�`{ ß �!� | ß y$}¨x ß �$} x ß ~�x¯| ß x$} x ß x*� | ß ~*z x ß xN~¨| ß �$�}!y$y!| xN���9x\{��9x y ß y!� } ß x!� � ß y$y­{ ß �*� | ß xN|¨x ß �$� x ß �$� | ß x!x x ß ~!~ | ß |!} x ß ~*| | ß |$z}*x\{5} {�~$~*| y ß yN~ } ß �$� � ß y*�`{ ß �!z | ß {5� x ß �$x x ß |!} | ß �!y x ß {!{�~ ß y�� x ß {�x ~ ß yN~}$~9{!{ |$y��9x!�!�9� y ß yN~ {�y ß x$� � ß {5x { ß �!} | ß }!x x ß �!} x ß }�� | ß �$} x ß �!| | ß z!y x ß }�� | ß �!�}!�$y9{ �1|$~ y ß y$| {�y ß �N� � ß |$y­{ ß �\{ | ß }V{ x ß }*x x ß �N� | ß z!y x ß |��§~ ß �!� x ß |9{H~ ß �!�}!}$y*x xV{�|!z y ß y$| {${ ß �\{ � ß }!� { ß �\{ ~ ß {${ x ß }*� x ß z9{�~ ß y*x x ß �!� ~ ß �$z x ß ~�x ~ ß }!�z!y$y!� {�~��!� y ß y$| {5x ß ~�� � ß x!�`{ ß �\{ ~ ß |!� x ß }!� | ß y*� ~ ß y!} x ß �$}¯~ ß }*x x ß ~*}¨� ß y!xz*xNy*x x\{!{ y ß y$| {5x ß z!z � ß �$y­{ ß �\{ ~ ß �1~ x ß }!� | ß {�� ~ ß {5| x ß �!}¯~ ß }*� x ß �$z¨� ß y!xz!|$z!� |$�!z y ß y$| {W~ ß y!y } ß {�z­{ ß �\{ ~ ß }$�¨x ß }!} | ß |*� ~ ß {5} x ß }*x ~ ß z!� x ß �N�¨� ß y*�z!�$y!| {�z��,{�y��\~ y ß yN~ {5� ß ~2{ z ß {${ { ß �!z � ß �$� x ß �!� | ß z!� | ß }!z | ß ~\�§~ ß ~!~ | ß ~*� ~ ß ~*�z!}$y*x {5x��,{�y��V| y ß y$| {�� ß y*x z ß ~��`{ ß �!z � ß �$z¨x ß }*x ~ ß y!� | ß z*� | ß �V{�~ ß �*� | ß ���¯~ ß |$�z!z$z!} ~*yV{5| y ß y$| {�� ß {5� z ß |$}­{ ß �$x � ß ~*x x ß z!} | ß }!y¯~ ß x!� | ß {5z � ß y!� | ß |��¯~ ß �1z
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�>� C ù�úüû£ýut þ6ÿ����� û�� þ��
k bÁÞmb$fef��Wf-���'Õ&ÓÁÌ��ËÌjÏÄÊ b�ÏÐÊÛÓÂÌ�Ê´ÌSù9ú�û üVý6þ\ÿ���� c6ÊÛÏÄÇ>� ² ü ³$�b% Î1�ÆÖ�Ê´Ý��ËÌjÏmbÁÞÄÍk b�Þ�b�Ý��ËÏ1�ËÞ Î1�ÆÑ&ß Õ2b�Þ�bNf¡f���f;ÿ¦Ì'ÒtÝvÜ'�ËÞ�ÓÁÔ�Õ>ÞÄÓ�É=�×ÎÄÎÄÓÁÞ�ÎZ�

r ' s x ÎÄÕ
Ö�ß ~ ÎÄÕ
Ö�ß } ÎÄÕ
Ö�ß {5� ÎÄÕ
Ö�ß |*x Î¡Õ
Ö�ß
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