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Ê
Ç�Â?ËÍÌJÊªÖYÏ�Å
ËÒÇ�Ì�ÆjÐÒÏ�Ä7Â Æ�Ü�Ï�ÑLÐÍÔ'È�×¨Ä�ËÍÚ2É�ÐÒÐÍ×oÊ�É ÛªÂ�É�ÖYÏJÑIÈ�È
Ê�Â�Æ
É�Õ'ÂeÆjËÍþ?Â�àªË�Ý Â�Ý�Ü�Â)ÊLÉ?ÛJÂeËÒÇqÄGÉ�ÅjÈ
ËÒÚ ÑLÐÒÉ�ÅO « © ²³ ¬ �´ ªXW O «M´ ²³ ¬ �´ ª É�Ç�Ô O « © ²³ ¬  W O «¦´ ²³ ¬  ¸ ç¦�¨Ý^���ªê
ð�Ê�ÂâÄ�Å
Â ÆjÂ?Ç�Ú Â^ÏJØ%ÆjÑ�ÚNÊèÆjÐÍÏ�ÄYÂ?Æ�ËÒÇ ç¦�]Ý^�	��ê�Ü�ÏJÑ�ÐÒÔ Ç�Ï�ÈîÔ�Â?ÆuÈjÅ
Ï2× È
Ê�ÂâÕ'Ï�ÇLÏ�È
ÏJÇ�ËÒÚ ËÍÈ�×JÝíü�Â2É�Å
Ô�ËÒÆjÚ ÏJÇªÈ
ËÒÇ¨Ñ�ËÍÈ
ËÍÂ?Æ�Ü�Â�ÇLÂ Â ÔîÈ
Ï�ÑLÆjÂoÉ'ÆjÐÒÏ�ÄYÂ%ÐÒËÍÕ'ËÍÈ
ÂVÅeÈ
Ï�Â?Ç�ØAÏ�Å
Ú?Â%É'Å
Â Ð�É�È
ËÍÏJÇ�Ï�ØCÈ
Ê�Â%Ø�Ï�Å
Õ ç¦�¨Ý^���ªê
È
ÏîÊ�ÏJÐÍÔÃØAÏ�Å�È
Ê�Â'ÐÍËÒÕ'Ë�È
Â?Ô^ÆjÐÒÏ�ÄYÂ Æ Ý�ð�ÊLÂ�Å
Â Ð�É�È
ËÍÏJÇ ç¦�]Ý?���ªê�Õ'Ï�È
ËÍÛ�É�È
Â Æ�È
Ê�Â�Ñ�ÆjÂ'ÏJØ�É�È�Ü�Ï�Î{ÆjËÒÔ�Â?Ô
ÆjÐÒÏ�Ä7Â�ÐÒËÍÕ'ËÍÈ
ÂVÅ?Ý�ð�Ê�ËÒÆ%Ú?É�ÇÃÖYÂ�ÆjÂ Â?Ç^ËÒÇ^È
ÊLÂ�Ø�ÏJÐÒÐÍÏ2ÜeËÒÇ�ÌîÜ�É?×�) ! ÇÃÌ�Å
ËÍÔìÚ Â?ÐÍÐ�ç�FD��K]ê�È
ÊLÂ'Å
Â Ð�É�È
ËÒÏJÇ

½O « ©�²³ ¬  W ½O «M´ ²³ ¬  ÆjÑ�ÌJÌJÂ ÆuÈ
Æ�Ñ�ÆjËÒÇ�Ì^ÉäÐÒÂ Ø�ÈjÎ{ÆjËÍÔLÂ Ô0ÆjÐÍÏ�ÄYÂ�ÐÒËÒÕ�ËÍÈ
ÂVÅ'ËÒÇæÏ�Å
Ô�Â ÅqÈ
Ï&ÐÒËÍÕ'ËÍÈqÈ
Ê�Â�ÆjÐÒÏ�Ä7ÂO « ©�²³ ¬  Ýâð�ÊLËÍÆqÚ2É�Ç0Ø�Ï�ÅqËÒÇ�ÆuÈ�É�Ç�Ú?Â�Ö7Â�ÔLÏ�ÇLÂ�Ö¨×ÃÑLÆjËÍÇ�Ì^É�Õ'ËÍÇLÕ�Ï]ÔæÐÒËÒÕ�ËÍÈ
ÂVÅîç=ÆjÂ?Â�Ø�Ï�ÅqËÒÇ�ÆuÈ�É�Ç�Ú?Â� ��h	�=ê�È
ÊLÉ�ÈeÚ?É�Ç�ÖYÂ�Ü)Å
Ë�ÈjÈ
Â?Ç�ËÒÇ�È
ÊLÂ�ØAÏ�Å
Õ

Õ'ËÍÇLÕ�Ï]Ô9ç O « ©�²³ ¬  � O «¦´ ²³ ¬  ê ¸ ç¦�¨Ý^���ªê
! ÇäÌ�Å
ËÒÔäÚ Â ÐÒÐ�ç�F% ¥����K]ê�È
Ê�ÂoÐÒËÍÕ'ËÍÈ
Â ÔäÆjÐÍÏ�ÄYÂoÆjÊ�ÏJÑ�ÐÒÔ&Æ
É�È
ËÍÆjØ�× ½O « ©�²³ ¬  W ½O « ©ZY ³ ¬  àGÜeÊ�ËÒÚ�ÊäÆjÑ�ÌJÌJÂ ÆuÈ
Æ
Ñ�ÆjËÒÇ�Ì�É�Å
ËÍÌJÊªÈjÎ{ÆjËÒÔ�Â?ÔîÆjÐÒÏ�Ä7Â�ÐÒËÍÕ'ËÍÈ
ÂVÅ?àLØAÏ�ÅeËÍÇ�ÆuÈ�É�Ç�Ú?Â

Õ'ËÍÇLÕ�Ï]Ô9ç O « ©�²³ ¬  � O « ©ZY ³ ¬  ê ¸ ç¦�¨Ýa���¨ê
ð�Ê�Â�ÐÍËÒÕ'Ë�È
Â?Ô&ÆjÐÒÏ�ÄYÂ ½O « ©�²³ ¬  ËÍÆ�Ñ�ÆjÂ Ô&È
Ï�Ú?É�ÐÒÚ Ñ�Ð�É�È
ÂoÈ
ÊLÂqÑIÄ¨ÜeËÒÇ�Ô&ÄYÏJËÍÇ¨È�Ç�Â Â?Ô�Â ÔäÈ
Ï�Ï�Ö�È�É�ËÒÇ�È
ÊLÂ
Ç¨Ñ�Õ'Â Å
ËÍÚ2É�Ð`�LÑIÙ ± « ©�²³ ¬  Ý ! ÇâÉ�Ú ÏJÇ�ÆjÂ ÅjÛ�É�È
Ë�ÛªÂoéLÇLË�È
ÂoÛªÏJÐÍÑLÕ�Â�Õ'ÂVÈ
Ê�Ï]Ô&Ü�ÂqÑ�ÆjÂoÈ
ÊLÂqÆ
É�Õ'Â��LÑIÙ
± « ©�²³ ¬  È
ÏìÑ�ÄYÔLÉ�È
ÂîÈ
ÊLÂ�Ú Â ÐÒÐ�É?ÛªÂVÅ�É�ÌJÂäÏ�Ø$È
Ê�ÂäÚ ÏJÇ�ÆjÂ ÅjÛªÂ Ô[ÿ¨ÑLÉ�ÇªÈ
ËÍÈ�×EËÍÇ Ì�Å
ËÒÔ Ú Â?ÐÍÐqç�FD��KIê�É�Ç�Ô
ç�F¼ ¥�A��KIê�Ý�ð�Ê�Â Å
Â ØAÏ�Å
Â�Ü�Â�ÇLÂ Â ÔäÉ'Ú ÏJÕ%ÖLËÒÇLÉ�È
ËÍÏJÇîÏJØ�È
Ê�Â�ÐÒÂ Ø�ÈjÎ�É�Ç�ÔîÅ
ËÒÌJÊªÈjÎ{ÆjËÒÔ�Â Ô�ÆjÐÒÏ�ÄYÂ�ÐÒËÒÕ�ËÍÈ
ÂVÅ?Ý
ð�Ê�ËÒÆeÚ?É�ÇîÖYÂ�Ï�Ö�È�É�ËÍÇ�Â?Ô�Ö¨×îÉ�Ä�Ä�Ð�×IËÒÇ�Ì'È
ÊLÂ�Õ�ËÒÇ�Õ'Ï]Ô�Ø�ÑLÇ�ÚVÈ
ËÒÏJÇ�È
Ï'È
ÊLÂ�È�Ü�Ï'Û�É�ÐÍÑLÂ Æoç¦�¨Ý^���ªê�É�Ç�Ô
ç¦�]Ý/���¨ê�ÜeÊ�ËÒÚ�Ê�Å
Â ÆjÑLÐ�È
ÆeËÍÇ�È
Ê�Â�È�Ü�Ï�Î{ÆjËÍÔ�Â?ÔîÐÍËÒÕ'Ë�È
Â Å

½O « ©�²³ ¬  ¤ Õ'ËÍÇ�Õ'Ï]Ô9ç O «M´ ²³ ¬  � O « ©�²³ ¬  � O « ©XY ³ ¬  ê ¸ ç¦�¨Ýa����ê
k Ñ�Å�Ç¨ÑLÕ�Â Å
ËÍÚ2É�Ð�Â Ù]ÄYÂVÅ
ËÒÕ'Â ÇªÈ
Æ�ÆjÊ�Ï2ÜEÈ
ÊLÉ�È�ËÍÈ�ËÒÆ�ËÒÇ�Ô�Â?Â Ô�Ç�Â Ú?Â ÆjÆ
É�Åj×oÈ
Ï�Ú ÏJÇ�ÆjËÒÔ�Â Å�È
Ê�Â�ÆjÐÒÏ�ÄYÂ Æ

Ø�Å
Ï�Õ4Ö7Ï�È
ÊèÆjËÍÔLÂ ÆîÏJØ�È
Ê�Â^Ì�Å
ËÒÔ Ú?Â ÐÒÐ$È
Ï0Ï�Ö�È�É�ËÍÇèÂ��YÂ Ú È
Ë�ÛªÂâÆjÐÍÏ�ÄYÂ^ÐÍËÒÕ'Ë�È
Â Å
Æ Ý ð�ÊLÂâÇ�ÂVÙ]È�È
Â?ÆuÈ
Ú?É�ÐÒÚ Ñ�Ð�É�È
ËÍÏJÇ�ÜeËÒÐÒÐ+ËÍÐÒÐÒÑ�ÆuÈjÅ�É�È
Â�È
Ê�ËÍÆ Ý[Z\�]�^/_a`cbed�fhgaf<i ö�õ
ùAxLñ5zkjªöNø¢y�lIö$ómj�n�ö�õ�y{z�ùAx�ö�oqpLó�y{z{ùAx>rdz{y�l'ómj�n�ö
õ�y{z{ùAx�ñ{÷Lö�ö�j�ñ�Âc¤¥� ¸ �csÃr¤��ctvuwlIö�zVx�zVy{z{ó�ô�n�ó�ô
pLöVñ�õ�ùAxFy�óAzHxâó>jAzAñ�x9rdzVy�l�ø�ómjAzypIñJ� ¸ ��ôÍù2õ�ó�y�ö�j�ó�y�ç{���D�Lêd¤ çM� ¸ ��hS�5� ¸ ��hªêóAx�j�ó�ñzoqpLó�ø
ö"rdz{y�l�õ�ö7xFy�öVø�zVx�zVy{z{ó�ô�ô/|�ôÍù2õ�ó�y�ö�j�ó�y�çM� ¸ #�h �5� ¸ #�hªêzt�CËÍÌJÑIÅ
Âu�]Ýa2ÖÃÆjÊ�Ï2ÜeÆ�Ç¨Ñ�Õ'Â Å
ËÍÚ2É�ÐCÅ
Â?ÆjÑ�ÐÍÈ
Æ�É�È�È
ËÍÕ'Â � ¤¾� ¸ ��Ï�Ø�È
Ê�ÂqÅ
Ï�È�É�È
Â ÔâÌ�Å
ËÒÔ^Õ�Â È
Ê�Ï]Ô
ÜeËÍÈ
Ê'é�Å
ÆuÈ�Ï�Å
Ô�Â Å�ÑIÄ]ÜeËÍÇ�Ôu�LÑ�Ù�ÜeËÍÈ
Ê�ÏJÑIÈ�È
Ê�Â�Ñ�ÆjÂ�ÏJØ7ÆjÐÒÏ�Ä7Â�ÐÒËÍÕ'ËÍÈ
ÂVÅ
Æ�ËÒÇ'È
Ê�Â�ËÒÇªÈ
ÂVÅjÄ7Ï�Ð�É�È
ËÍÏJÇ�ÆuÈ
Â Ä
ÜeÊ�Â Å
Â�È
Ê�Â(l]Î�ÖYÏ2Ù$Û�É�ÐÒÑ�Â Æ9É�Å
Â�ÔLÂVéLÇ�Â?Ô7ÝCð�Ê�ËÒÆ;Ú ÐÒÂ?É�Å
Ð�×�ÆjÊ�Ï2ÜeÆ;ÏJÆjÚ?ËÍÐÒÐÒÉ�È
ËÒÏJÇ�Æ;Ç�Â2É�Å;ÔLËÍÆjÚ?Ï�Ç¨È
ËÍÇ¨ÑLË�È
ËÒÂ Æ Ý�LÏ�Å)È
Ê�Â�Ú2É�ÐÒÚ ÑLÐÒÉ�È
ËÒÏ�Ç�ÆjÊ�Ï2ÜeÇîËÍÇìç=Ú�ê�Ü�Â�Ñ�ÆjÂ?ÔîÉqÏJÇ�Â Î{ÆjËÍÔ�Â?ÔîÆjÐÍÏ�ÄYÂ�ÐÒËÍÕ'ËÍÈ
ÂVÅeÏJØ;È
Ê�Â�Ø�Ï�Å
Õ ç¦�]Ý/���¨ê�Ý
ð�Ê�ËÒÆ�ÐÒËÒÕ�ËÍÈ
ÂVÅ$ËÒÆ�Ú ÐÒÂ?É�Å
ÐÍ×�É�ÌJÏ¨Ï]ÔäÚNÊ�ÏJËÍÚ?ÂoØAÏ�Å�È
Ê�ÂoÈ
Â ÆuÈ�ÄLÅ
Ï�Ö�ÐÍÂ?Õ Ú ÏJÇ�ÆjËÒÔ�Â Å
Â Ô7à+É�Ð�È
ÊLÏ�ÑLÌ�Ê&ÆjÕ'É�ÐÒÐ
ÏJÆjÚ ËÒÐÍÐ�É�È
ËÍÏJÇ�Æ�É�Å
ÂîÆuÈ
ËÍÐÒÐ�ÛIËÒÆjË�Ö�ÐÍÂJÝ"��Ï�Å�È
Ê�ÂîÚ?É�ÐÍÚ?Ñ�Ð�É�È
ËÒÏJÇEÆjÊ�Ï2ÜeÇ ËÍÇßç=ÔGêoÜ�ÂîÑ�ÆjÂ?Ô É^Ï�ÇLÂVÎ{ÆjËÒÔ�Â Ô
ÐÒËÍÕ'ËÍÈ
ÂVÅ)ÏJØ+È
Ê�Â$Ø�Ï�Å
Õ/ç¦�]Ý?���ªê�à]ÜeÊ�ËÒÚ�Ê�È
Ñ�Å
Ç�Æ�ÏJÑIÈ�È
ÏqÖYÂ�ÿ¨Ñ�Ë�È
Â$ËÒÇ�Â)�YÂ?ÚVÈ
ËÍÛªÂ�Ý ! Ç^ç�É¨ê�Ü�Â$ÆjÊ�Ï2Ü È
ÊLÂ
Å
Â ÆjÑLÐ�È
Æ�Ï�Ö�È�É�ËÍÇLÂ Ô�Ö¨×�Ñ�ÆjËÒÇ�ÌqÈ
ÊLÂ�È�Ü�Ï�Î{ÆjËÒÔ�Â Ô�ÐÍËÒÕ'Ë�È
Â Å�ç¦�]Ý/����ê�Ý�ð�ÊLÂ�Æ
É�Õ'Â$ÐÒËÍÕ'ËÍÈ
ËÍÇ�ÌqÄ�Å
Ï]Ú Â?ÆjÆ�Ú?É�Ç
ÖYÂoÉ�Ä�Ä�ÐÍËÒÂ Ô�ËÒÇ�Õ'Ï�Å
Â%ÌJÂ ÇLÂVÅ�É�Ð;ÆjËÍÈ
ÑLÉ�È
ËÍÏJÇ�Æ àGÂJÝ Ì�ÝYÉ�Ô�ÛJÂ?ÚVÈ
ËÍÛªÂ�ÈjÅ�É�Ç�ÆuÄYÏ�ÅjÈeÜeËÍÈ
ÊîÛ�É�Å
ËÒÉ�ÖLÐÒÂ�ÛªÂ ÐÒÏ]Ú ËÍÈ�×
éLÂ?ÐÍÔîÏ�Å)È
Ê�Â�É�Ä�ÄLÅ
Ï?ÙIËÒÕ�É�È
ËÒÏJÇîÏJØ�Æu×]ÆuÈ
Â?Õ'Æ)ÏJØ�Ú ÏJÇ�ÆjÂVÅjÛJÉ�È
ËÍÏJÇ�Ð�É?ÜeÆ Ý
�Y¸�{7¸ ,��]»�Ày|C¿���º�À�¼Y¹æ¼U��º	������ÀH�=�+�
»	�S� ¼=��¾7º�À�¼Y¹0»�¼Lº$��º$�I½��G»�ÀA½"���¨º	�;¼+½"��¼G»w��½�ÀU�I¿��

º�ÀVÀF��º2»	�G¹��$Á�¼G»?º�Á9»�¼�}��V�Ð� � ¸ ! Ç�Ï�Å
Ô�ÂVÅ�È
ÏoÉ�Ä�Ä�Å
Ï2ÙIËÍÕ�É�È
Â)È
Ê�Â�� � É�ÔIÛªÂ Ú È
ËÍÏJÇ�Â?ÿ¨ÑLÉ�È
ËÍÏJÇ'ÜeËÍÈ
Ê
É�Å
Ï�È�É�È
Â?Ô�Ì�Å
ËÒÔ�Õ'ÂVÈ
Ê�Ï]Ô7à]Ü�Â�Ú�ÊLÏ¨ÏJÆjÂ�È
Ê�Â�¹�Î{Ô�ËÍÅ
Â ÚVÈ
ËÒÏJÇ'È
Ï%ÖYÂ�É�ÐÒËÍÌJÇ�Â?Ô�ÜeË�È
Ê�È
Ê�ÂeÛªÂ ÐÒÏ]Ú ËÍÈ�×qé�Â ÐÒÔ7Ý



�$� 59R�69DGFIHJDGFLM�OqR P2RJS7DG8+TCDG8î@CB9\â8CR P�R�F]D�_�DG`Ca�D

ç�É¨ê çAÖYê

ç=Ú�ê ç=ÔGê
ÎÐÏ�Ñ�ÒFÓ�Ò ~ R ÷ ØQßQÜYÖQÚ)æ Ö_éAæ Ú7Ü�Ý^â5ãwâ¦ä ���7Ú5Ùdá�æ/Ø-� ò�� üFÝ?Ü?×ÇÞ5Ý �YØQàQØ-ã�Ü%ßQæ âQáAØ~æ Ý�Ù(Ý^ÜHØQà_ß ò õ�æaæUÖ-Ú)æ ÖQéAæ Ú)Ü�Ý^â5ã�ßjé	ß;Ø¢ÚøÐà_ßQÜdâ5à-Þ$Ø-à��Fé���Ö-Ú)æ Ö_éAæ Ú)Ü�Ý^â5ã�ê-éAÜ`æ Ý�ã Ø-Ú0àÛÝ�ã�ÜVØ-à{á	â)æ Ú)Ü�ÝHâ0ã}Ü^â�Þ$Ø;ÜHØ-àQÙ~Ý�ã Ø�Ü�×	Ø � ú ê¦â���å)Ú)æ é�ØQß ò X ³N³Q� X ³V³�ç0àQÝHÞÖQØ;æ�æ ß¦û��@�����X��³�� ZV± ûc����³�� ¶ ò

ð�Ê�Â��LÑIÙIÂ Æ�ËÍÇîÈ
Ê�Â�º¨Î{Ô�ËÍÅ
Â Ú È
ËÍÏJÇäÉ�Å
Â�È
Ê�Â?ÇîÂ?ÿ¨ÑLÉ�Ð+È
Ï'þ?ÂVÅ
Ï�É�Ç�ÔîÜ�Â�Ô�Ï�Ç�Ï�È�ÊLÉ?ÛJÂ%È
Ï'Ú ÏJÇ�ÆuÈjÅ
ÑLÚVÈlIÎ�ÖYÏ2Ù]Â?Æ)ËÒÇ�È
Ê�ËÒÆeÏ�ÅjÈ
ÊLÏ�ÌJÏJÇLÉ�Ð+Ô�ËÍÅ
Â Ú È
ËÍÏJÇ7Ý�Þ�ÈeÂ?É�Ú�ÊîÚ?Â ÐÒÐ7ËÒÇªÈ
ÂVÅ
Ø=É�Ú Â�Ü�Â%É�ÄLÄ�Å
Ï2Ù]ËÒÕ�É�È
Â

� 0   ÿ Â��� bÃ5� �z� ¤¥���
ÜeÊ�Â Å
ÂeÂèÉ�Ç�ÔmÃ Ô�Â?Ç�Ï�È
ÂîÈ
Ê�Â&É�ÔIÛªÂ Ú È
ËÍÏJÇ ÆuÄYÂ?Â Ô7Ýýn9ÂVÈ ½± ÖYÂ&É�Ä�Ä�Å
Ï2ÙIËÍÕ�É�È
Â Ô Ö]× È
Ê�Â�n9É�Ù]Î
ÁÃÂ?Ç�ÔIÅ
Ï����LÑIÙ�Ø�Ï�Å
ÕoÑ�Ð�É

½± ¤ �� ÿ Â �  iÃ � ç § '   §"� ê ® �� ¯ �l ç{Â �  bÃ � êVç §(� ® § ' ê5�
ÜeÊ�Â Å
Â § ' É�ÇLÔ § � É�Å
Â�È
ÊLÂgl]Î�Ö7Ï?Ù�Û�É�ÐÒÑ�Â Æ�É�ÈeÈ
Ê�Â%Ì�Å
ËÍÔäÚ Â?ÐÍÐ;ËÒÇªÈ
ÂVÅ
Ø=É�Ú Â%Ú?ÏJÇ�ÆjËÍÔLÂVÅ
Â ÔäÉ�Ç�Ô lîËÍÆ
È
Ê�Â�ÐÍÂ?Ç�Ì�È
Ê�ÏJØ;È
Ê�Â�l]Î�Ö7Ï?ÙYÝ�ÁÃÂ�Ï�Ö�È�É�ËÍÇ�È
Ê�Â�Ø�ÏJÐÒÐÍÏ2ÜeËÒÇ�Ì�É�Ú Ú?ÑIÅ�É�ÚV×�Å
Â ÆjÑLÐ�È?Ý������_��w�G�y�������$gaf�� ùAxLñ5zkjªöNø�y�lIö�ó�÷ª÷Gø
ù��AzAò�ó�y{z{ùAxìù��%ñ�pq� õ7z{ö7xFy�ô/|�ñ�ò�ù�ù�y�l�ñ ù�ô�pÐy{z�ùAxLñ�ù��y�lIö�y�r�ù�û jAzAò�ö7xLñ5z�ùAxYó�ô7ómj�n�ö�õ�y{z�ùAx&ö�oqpLó�y{z{ùAxäú)|�óoø
ù�y�ó�y�ö�jQ¡�ø7zkj�l+ûhú�ù��oò�ö)y�lIù�jmtvu�lIö¢jAzAø
ö�õ�y{z�ùAx
ù���y�lIö�l+ûhú�ù��ªöVñoó�ø
öqó�ôaz�¡�xYö�j£rdz{y�lcy�lIö(n�öVôÒù2õ7z{y{|/¤�ö ô�jmt�¥���y�lIö�l7ûuú�ù��£n�ó�ô
pLöVñoó�ø
öqõ�ó�ôÍõqpIôÍó�y�ö�j�ú7|¦ pSx�ô/zAò�z{y�ö�jL§�ô/zVxGö�ó�øgzVxFy�öNø�÷�ù�ôÍó�y{z�ùAxEó�ñ¨jªöVñ õNø7z{ú�ö�jczHx ¦k© t�ªm«�§îóAx�j�y�lIö;¬1pc�ªöVñ ½± ó�ø
ö�ó�÷ª÷Gø
ù���zAû
ò�ó�y�ö�j�ú7|wy�lIö/;ó��Jû i ö7x�j�ø
ù�®Qò�ö�y�lIù�j�sdy�lIö7xvy�lIö�ø
öVñ�p�ôay{zVxc¡;¤dxÐz{y�ö"n�ù�ô�p]ò�ö�ò�ö)y�lIù�j�zAñ�ñ ö
õ�ùAx�j
ù�ø�jªöVøoóªõ�õqp]ø
ó�y�ö�t

ÁÃÂ�Ï�Õ'ËÍÈ�È
ÊLÂ�Ä�Å
Ï]ÏJØ�ÜeÊLËÍÚNÊ^ËÒÆ�Ö�É�ÆjÂ ÔÃÏJÇÃð�É?×IÐÍÏ�ÅoÆjÂVÅ
ËÒÂ Æ%Â Ù¨ÄGÉ�ÇLÆjËÍÏJÇìÉ�Ç�ÔÃËÍÇ�ÆuÈ
Â2É�Ô^ÆjÊLÏ?Ü
Ç¨Ñ�Õ'Â Å
ËÍÚ2É�ÐCÅ
Â ÆjÑ�ÐÍÈ
Æ$ØAÏ�Å�É�ÆjÐÒËÍÌJÊªÈ
ÐÍ×äÕ'Ï�Å
ÂqÌJÂ ÇLÂVÅ�É�ÐCÆjË�È
ÑLÉ�È
ËÒÏJÇ7à7ÜeÊ�ÂVÅ
ÂoÈ
ÊLÂ�É�Ô�ÛJÂ?ÚVÈ
ËÒÏJÇ&ÆuÄYÂ?Â Ô&ËÍÆ
ÐÒÏ¨Ú2É�ÐÍÐÍ×�Û�É�Åj×IËÍÇ�Ì�Ý



@â8+��>I@L>9D�\^TC8;:A\âO�DL>;6C�C\ I �C8äD�O�S7D�\C\CDG\âT�DG�CO�DL>;8;:ADY< ���[Z\�]�^/_a`cb¯d�f�d�f Y¼=��ÀA½°}�¼+½�±#»�¼Lº$��º�ÀA¼Y¹ ¸&uwlIöuy{z�ò�öwzVx�jªö�÷Lö)x�jªö7xFy;n�öVôÍù�õ7z{y{|9¤�öVô�j9� ù�ø
ñ ù�ô/zkj�ú�ù�jA|�ø
ù�y�ó�y{z{ùAx^ùAx � ���$�)�w²�� ���$�)�JzAñ�¡�zyn�ö)xÃú)|

Â}¤ ® ç{� ® � ¸ hªê5� Ãr¤ ç{� ® � ¸ hªê ¸³ ñ�zHx�z{y{z�ó�ô�n�ó�ô�p�öNñ¢r�ö�õ
ùAxLñ5zkjªöNøqó�ñ
ò�ù2ù�y�l*lmp]ò�÷ìù���y�lIö3�Vù�øNò
� ç{���D�F�5�ªêj¤ �� ç;�J æÚ ÏJÆ9ç�6�´�ç{���D��êjêuêU�rdz{y�l ´�ç{���D��êd¤ Õ'ËÒÇ ° ÿ ç{� ® ��µ�ê���  ç{� ® �¶µ�ê��	�V´�µ µ Å�´�µ ¸u�lIö�÷�ó�ø
ó�ò�ö�y�öVøNñqó�ø
öqñ ö)y~y�ù���µÇ¤�� ¸ ��h5s��¶µÇ¤ý� ¸ hcs@´�µÇ¤ý� ¸ ��h�t ³ y¢y{z�ò�ö � ¤è��6�sJzkt�ö�t�ó��5y�öVø

ùAxYö�ø�ù�y�ó�y{z�ùAx�sjy�lIö�ö��ªóªõ�y�ñ ù�ô�p�y{z{ùAxÃóG¡�ø�ö
öVñQrdz{y�lcy�lIö�zVx�zVy{z{ó�ô�n�ó�ô�pLöVñzt

ç�É¨ê
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
q(1)   at time t = 6.2832
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Exact and numerical solution after one rotation at x=0.5
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Density at time t=0.25
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Density at time t=0.5
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ç�É¨ê çAÖYê ç=Ú�ê
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Initial values
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1.5
Solution after half rotation
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Solution after one rotation
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Solution along outer boundary
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Density along the boundary −− Cartesian grid method
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Â)��Â ÚVÈ
ËÒÇ�Ì^ÖYÏJÑ�Ç�Ô�É�Å
ËÒÂ Æ
Ú Â?ÐÍÐÒÆ�ØAÏ�Å�ÆuÈ
Â?É�ÔI×&ÆuÈ�É�È
Â�Ä�Å
Ï�ÖLÐÍÂ?Õ'Æ ÝqÁÃÂ�ÂVÙ]ÄYÂ?ÚVÈ$È
Ê�É�È�ÆjËÒÕ'ËÍÐ�É�Å�ËÒÕqÄLÅ
Ï?ÛªÂ?Õ�Â?ÇªÈ
Æ%Ø�Ï�Å�ÖYÏJÑ�Ç�ÔLÉ�Åj×
Ú ÏJÇ�ÔLË�È
ËÒÏJÇ�Æ�É�È�Ú ÑIÅjÛªÂ ÔoÅ
Â)�LÂ?ÚVÈ
ËÒÇ�Ì�ÖYÏJÑ�Ç�Ô�É�Å
ËÒÂ ÆCÚ?Ï�ÑLÐÍÔoÖYÂ�ËÒÇ�Ú Ï�ÅjÄYÏ�Å�É�È
Â ÔqËÍÇªÈ
Ï�ÏJÑIÅJlIÎ�ÖYÏ2Ù%ËÍÕ�ÄLÐÒÂVÎ
Õ'Â ÇªÈ�É�È
ËÒÏJÇ�É�ÈeÚ?ÑIÅjÛªÂ Ô�ÖYÏJÑ�Ç�Ô�É�Å
ËÒÂ Æ�É�ÆeÜ�Â ÐÒÐ=Ý�ÁÃÂ�ÄLÐ�É�Ç�È
Ï�ËÍÇªÛªÂ?ÆuÈ
ËÍÌªÉ�È
Â�È
ÊLËÍÆeØ�Ñ�ÅjÈ
Ê�ÂVÅ�Ø�Ï�ÅeÖYÏ�È
Ê
Ú Ñ�ÅjÛ]ËÒÐÒËÍÇ�Â2É�Å�Ì�Å
ËÒÔ�Æ'É�ÆoÜ�Â?ÐÍÐ�É�ÆqØAÏ�Å�Ï�Ñ�Å�Ó�É�ÅjÈ
Â?ÆjËÒÉ�Ç0Ì�Å
ËÍÔ0Â Õ%ÖYÂ ÔLÔ�Â ÔæÖYÏJÑ�Ç�Ô�É�Åj×ìÕ'ÂVÈ
ÊLÏ¨Ô+ÝâÞ
Ê�ËÒÌJÊ�ÂVÅ�Ï�Å
Ô�ÂVÅ�Å
Â Ä�Å
Â ÆjÂ?ÇªÈ�É�È
ËÍÏJÇ�ÏJØYÈ
Ê�Â�ÌJÂ ÏJÕ'ÂVÈjÅj×�Õ�É?×�É�ÐÒÆjÏ%Ö7Â�Ç�Â?Ú Â ÆjÆ
É�Åj×�ËÍÇ�Ï�Å
Ô�Â Å�È
ÏoØ�ÑIÅjÈ
ÊLÂVÅ
ËÒÇ�ÚVÅ
Â2É�ÆjÂ�È
ÊLÂ�É�Ú Ú?ÑIÅ�É�ÚV×JàLÆjÂ Â%É�ÐÍÆjÏv�a�)�{ÝÀ;¸ *%¼Y¹9¿ �=¾Y�2À�¼Y¹Y� ¸'ÁÃÂ�ÔLÂVÛªÂ ÐÒÏ�ÄYÂ Ô[ÉÃÊ�ËÍÌJÊIÎ�Å
Â?ÆjÏJÐÍÑIÈ
ËÒÏJÇ Å
Ï�È�É�È
Â?Ô Ì�Å
ËÒÔolIÎ�ÖYÏ2ÙEÕ'ÂVÈ
Ê�Ï]Ô7à
ÜeÊ�ËÒÚ�ÊEËÍÆ�ÆjÂ Ú?Ï�ÇLÔEÏ�Å
Ô�ÂVÅ�É�Ú Ú?ÑIÅ�É�È
Â�Ø�Ï�Å�ÆjÕ�Ï]Ï�È
Ê ÆjÏJÐÍÑ�È
ËÍÏJÇ�Æ�ÏJØ�Ú ÏJÇ�ÆjÂ ÅjÛ�É�È
ËÒÏ�Ç Ð�É?ÜeÆ�É�Ç�Ô ÄLÅ
ÂVÎ
ÛªÂ ÇªÈ
Æ�Ñ�Ç�ÄLÊª×IÆjËÍÚ2É�ÐYÏJÆjÚ ËÒÐÍÐ�É�È
ËÍÏJÇ�Æ)Ç�Â?É�Å�ÔLËÍÆjÚ?Ï�Ç¨È
ËÍÇ¨ÑLË�È
ËÒÂ Æ Ý�ð�Ê�ËÒÆ�Õ'Â È
Ê�Ï]Ô�Ü�É�Æ�ËÍÇ�Ú?Ï�ÅjÄYÏ�Å�É�È
Â?Ô�ËÍÇ�É
Ó�É�ÅjÈ
Â ÆjË�É�Ç�Ì�Å
ËÒÔ�Â Õ%ÖYÂ?Ô�Ô�Â?Ô�ÖYÏJÑ�Ç�Ô�É�Åj×�Õ'ÂVÈ
ÊLÏ¨Ô+Ý�ð�Ê�Â�Å
Â ÆjÑ�ÐÍÈ
ËÒÇ�Ì'Õ'ÂVÈ
ÊLÏ¨ÔîÐÍÂ2É�ÔLÆ�È
Ï�É�ÆuÈ�É�ÖLÐÒÂ�à
É�Ú Ú?ÑIÅ�É�È
Â'É�Ç�ÔÃÚ?Ï�ÇLÆjÂVÅjÛ�É�È
ËÍÛªÂ'É�Ä�ÄLÅ
Ï?ÙIËÒÕ�É�È
ËÒÏJÇÃÏ�Ø�Ú ÏJÇ�ÆjÂ ÅjÛ�É�È
ËÒÏ�ÇÃÐÒÉ?ÜeÆ%ËÍÇâÈ
ÊLÂ�Ä�Å
Â?ÆjÂ Ç�Ú?Â'ÏJØ�Ë�ÅjÎ
Å
Â ÌJÑ�Ð�É�Å�Â Õ%ÖYÂ?Ô�Ô�Â?ÔîÖYÏJÑ�Ç�ÔLÉ�Å
ËÒÂ Æ Ý k ÑIÅ�ÇLÂVÜQÅ
Ï�È�É�È
Â ÔîÌ�Å
ËÍÔ�l]Î�Ö7Ï?Ù�Õ'Â È
Ê�Ï]ÔîËÒÆeÕ'Ï�Å
ÂoÉ�Ú?Ú ÑIÅ�É�È
Â
È
ÊLÉ�ÇoÏ�È
Ê�ÂVÅCÂVÙIËÒÆuÈ
ËÍÇ�Ì�Ó�É�ÅjÈ
Â ÆjË�É�ÇoÌ�Å
ËÒÔ%Â?Õ%ÖYÂ Ô�ÔLÂ Ô%Ö7Ï�ÑLÇ�ÔLÉ�Åj×�Õ'ÂVÈ
ÊLÏ¨ÔLÆ9ØAÏ�Å�Ú?Ï�ÇLÆjÂVÅjÛ�É�È
ËÒÏJÇ%Ð�É?ÜeÆ Ý! Ç�Ï�Å
Ô�ÂVÅ�È
Ï�ØAÑIÅjÈ
Ê�Â Å�ËÍÇLÚVÅ
Â?É�ÆjÂ�È
ÊLÂoÉ�Ú Ú Ñ�Å�É�Ú ×îÉ�ÈeÈ
Ê�Â�ÖYÏJÑ�Ç�ÔLÉ�Åj×JàGËÍÈeÜ�ÏJÑ�ÐÒÔîÖ7Â�ËÒÇªÈ
ÂVÅ
Â?ÆuÈ
ËÍÇLÌ'È
Ï
ÆuÈ
Ñ�ÔI×&ÖYÏJÑ�ÇLÔLÉ�Åj×äÈjÅ
Â2É�È
Õ�Â?ÇªÈ
Æ�È
ÊLÉ�È%Ñ�ÆjÂ�É�ÊLËÍÌJÊ�Â ÅjÎ{Ï�Å
ÔLÂVÅ%Å
ÂVÄ�Å
Â?ÆjÂ ÇªÈ�É�È
ËÒÏ�ÇÃÏ�Ø�È
Ê�Â�ÖYÏJÑ�Ç�Ô�É�Åj×ªÝ! ÇîÏJÑIÅeÚ?ÑIÅjÅ
Â Ç¨È�É�Ä�Ä�Å
ÏªÉ�Ú�ÊîÈ
Ê�Â$Ö7Ï�ÑLÇ�ÔLÉ�Åj×�ÆjÂ?Ì�Õ'Â?ÇªÈ�ËÒÆeÉ�Ä�Ä�Å
Ï2ÙIËÒÕ'É�È
Â?Ô�ÄLËÒÂ Ú?ÂVÜeËÒÆjÂ�ÐÍËÒÇ�Â?É�Å
ÐÍ×�ËÒÇ
Â?É�ÚNÊæÚ?ÑIÈqÚ?Â ÐÒÐ=Ý s�ËÒÌJÊ�ÂVÅ'É�Ú?Ú ÑIÅ�É�ÚV×ÃÜeËÍÈ
ÊìÈ
Ê�Â�Ú ÑIÅjÅ
Â?ÇªÈ'É�Ä�Ä�Å
ÏªÉ�Ú�Ê0Ú2É�Ç0É�ÐÍÆjÏ&ÖYÂ�Ï�Ö�È�É�ËÒÇ�Â ÔæÖ¨×
É�ÔLÉ�Ä�È
ËÍÛJÂ�Õ'Â ÆjÊÃÅ
Â éLÇ�Â Õ'Â?ÇªÈ?Ýcf�×âÑ�ÆjËÒÇ�ÌäÔ�Ë��7ÂVÅ
Â Ç¨È%Ä�É�È
Ú�Ê�Â?ÆoÏ�Ø�Ó�É�ÅjÈ
Â?ÆjËÒÉ�ÇìÌ�Å
ËÒÔ�Æ�ç�É�ÆoØ�Ï�ÅoËÍÇIÎ
ÆuÈ�É�Ç�Ú Â�Ô�Â ÆjÚ Å
Ë�ÖYÂ?ÔìËÍÇ�� ��=ê�à�Ü�Â�Ú2É�ÇæÉ�ÄLÄLÐ�×ÃÏJÑIÅqÂ Õ%ÖYÂ?Ô�Ô�Â ÔìÖYÏJÑ�Ç�Ô�É�Åj×^ÈjÅ
Â?É�È
Õ'Â Ç¨ÈoÏJÇìÂ ÛJÂ Åj×
ÐÒÂVÛªÂ Ð�ÏJØ�Å
Â éLÇ�Â Õ'Â?ÇªÈqËÍÇìÂ ÙIÉ�Ú È
Ð�×âÈ
Ê�Â�Æ
É�Õ'Â�Ø�Ï�Å
Õ�É�ÆoÔLÂ ÆjÚVÅ
ËÍÖYÂ?ÔìËÍÇÃÈ
Ê�ËÒÆ%Ä�É�ÄYÂVÅqØ�Ï�Å�ÉîÆjËÍÇLÌ�ÐÒÂ
Ì�Å
ËÍÔ+Ý
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8;D I DG8;DGB�5+DG<
7 µ98 I R S yVz�z{��yN}�r <�R 8 ph��yj� Rª6 �w�V�2~�vN��r�pu�LyN|u|u����y��{p+r��wz�|uvV}V�{�w}�vV�2zL¤�}2� �{p;phtwpu��pu}V��z{vNtw�2�{�wvV}�vV���{��p ¶�\�D ��twpu�

pu� ��yN�{�wvN}�z R;: ò ¸Fâ5ÙdáAéAÜ ò�� ×)ë7ß ò M]µ °)W"< ¶ ± µ9=2¶ W ± MJµ Z)Z ´?R
7 ¶>8$OoR P�R�S ph���Vpu� M�59R�6 put@?hput M yV}�r 8CR P�R�F p _ ph�?��p R �2~���vj�e��ph�{��v?r�zY��vN�Y�{��pCyVx2x���vj�2�w��y��{�wvV})vN�]� �?x�pu����vVtw�w|

|uvV}2z{pu�=s
yN�{�wvV}etwy
�;z+vV}��w����ph�V��twyN�7�V���wr�z R¼Õ 5 õ.*A: òSù é	Ù�Ø-à ò õ%ã�Ú)æ ò M X µ < W)ZN° = Z µ W M�¶�³N³ ° R
7 ° 8$OoR P�R�S ph���Vpu�YyN}�r 8�R P2R�F p _ ph�?��p R�@ }eyVr2yVx2�{� sVp 5 yN�=�{puz{�wyN}e��phz{�eyNtw�VvN��� �{���ì�¬vV�G�{��p D �2twpu�Ypu� ��yN�{�wvN}�z

�w}�yV����� �{��yN�=�e�VpuvN��ph�{���wpuz RUõ 5 õYõeá	Ú_á	ØQà`õ 5 õ�õ úCB"30úk�437ï�� M x�yV�Npuz;° ³ ± = ° µVµ�Mªµ Z7W)Z R
7 X 8$OoR P�RGS pu���Npu��yV}2r 8CR P2R�F p _ pu�?�2p R�< �{yV��twp���vN��}�r�yN�=�'|uvN}�r�� �{�wvV}2z���vV� 5 yN�=�{puz{�wyN}��V���wr'|uyVtw|u�2twyN�{�wvV}2z R¸Fâ5ÙdáAéAÜ�Ý�ã	ç¢Õ	ë7ßQÜHØQÙ~ß�Ý�ã"�Uã	ç5Ý�ã ØQØ-àQÝ�ã	ç�M¨µ < ° ³ ± = ° µNµNMªµ Z)Z ³2R
7 ± 8$OoR P�R�S pu���Vph��yN}�r 8CR P�R�F p _ ph�?��p Rq@ ��v��{yN�{pur�r�� �Jpu��ph}�|up�z�|���ph��pe��vV� 5 yV�=�{phz{�wyV}q�V���wr�z��w}�|uvV��x2twph�

�VpuvN��ph�{���wpuz RUõ 5 õYõ � ÚQáAØQà�¸ �=úD3q�5úk��,E� �VM¨µ Z7Z µ�R
7 ²F8$OoR P�R�S pu���Npu� M$8CR P2R�F p _ pu� ��p M yV}�r FLR T�R�< �{pu��} R II�w}�� �{p�sVvVtw�2��p���p��{��v?r�z'��vV�'�w����pu�V�2twyV��vN}�ph~

r��w��pu}2z{�wvV}2yVtY�V���wr�z R�: } *�Ú)Ü�×	Ø-Ù�Ú7Ü�Ý^Ö;ß�â¦ä(¸Fâ5ÙdáAéAÜ^Ú)Ü�ÝHâ5ã ��3Dð	ï)úh�43437ï ��Ú�×$Ú)æ ä�Ö_Ø-ã�Ü�é	àQëgâ¦ä�Ö-â5Ù úáAéAÜ^Ú)Ü�ÝHâ5ã�Ú7æ�ÙÛÚ)Ü�×	ØQÙÛÚ)Ü�Ý^Ö;ß¦û � à-â0Ö ò âMä�Õ	ë7Ùdá�â7ß¦Ý^ÚrÝ�ã�õ¼á�á�æ ÝVØ¦ÞG*�Ú)Ü�×	Ø-Ù�Ú7Ü�Ý^Ö;ß{M sVvVtw����p�X�W M x�yV�Npuz
¶ ±N± =�¶ ±7Z Mªµ Z7Z7X R

7 ´>8$\�R�5 yVtw��vN��}�yV}2r 8�R P2R
F p _ pu� ��p RV@�5 yV�=�{phz{�wyV}��V���wr�¤�}�� �{ph~ÒsVvVtw�2��p���ph�{��v?rC��vV�ª�{��p�yNr2sVpu|h�{�wvN}�r�� �J��z��wvV}
pu� ��yN�{�wvN}��w}��w����pu�N��twyV�7�NpuvV��ph�{���wpuz R�: ò ¸Uâ0Ùjá	é�Ü òH� ×)ë)ß ò M¨µ ± ´ < µ X ° =Jµ W ³�M�¶�³N³V³2R

7 W 8�:{R ~ FLR]5 ��pu��}�yV}�r1I R]5 vVtwphtwtwy R�@ |uvV}2z{pu�=s
yN�{� sVp�����vV}V�C�{��yV|-. �w}��e��ph�{��v?r���vN��� �?x�pu����vVtw�w|�|uvN}�z{pu�=s
yN�{�wvN}
twyj�9z R I���pux2���w} � F yj�;��pu}�|up F � sVpu����vV��p B yN�{�wvN}�yVt F yN� M�aC5789F ~VZ ´V¶
³V³�MJµ Z)W ´?R

7 Z 8 n R P2R]5 vV�w���wph�;yV}�r+J R T�R IIvj�7putwt R;@ }�yV|h|u����yV|��$yNz{z{phz{z{��pu} �;vV� 5 yN�=�{puz{�wyN}2~���puz��$yVx2x���vVyN|���phz���vN�;�{��p
D ��twph�+pu� ��yN�{�wvN}�z R;: ò ¸Fâ5ÙdáAéAÜ òH� ×)ë7ß ò M¨µVµj´ < µ
¶2µK=Jµ ° µNMJµ Z)Z ± R

7 µh³E8 I RL5 vVtwputwtwy R�O ��t �{�wr��w��ph}�z{�wvN}�yVtL�2x �;�w}�rq��ph�{��v?r�z���vV���V�2x�pu����vVtw�w|�|uvN}�z{pu�=s
yN�{�wvN}qtwyj�;z R1: ò ¸Fâ5ÙdáAéAÜ ò
� ×)ë)ß ò M W ´ < µ
´?µ9=2¶�³V³2Mªµ Z7Z ³2R

7 µNµ�8�@�R+\ yNr�vV}2p RÃ< �?����p��{�=���{pu|���}��w� ��puz��¬vV�)�{�2p�}?����pu���w|uyVt9z�vVtw�2�{�wvN}�vV�C�{�2p ¶ r D ��twpu�epu� ��y��{�wvV}�zeyN�
�w��x�pu����puyN��twp���vV��}�r2yV���wpuz R 5 ã�Ü ò : òSù é�Ù�ØQà ò *�Ø;Ü�× ò á æ é�Ý^Þ7ß�MJ¶ W�< µh³ ZV° =JµNµu³ W MJµ Z)Z)W R

7 µj¶F8�@�RI\ yVr�vN}�p�yV}2r S9R�T ��vVz�z{��yN} Re< ������yV|hp���vV��}�r2yV�=�%|uvN}�r�� �{�wvV}2z���vN�C�{��p�} ����pu���w|hyVtLz�vVtw�2�{�wvN}%vV���{��p
D ��twph�+pu� ��yN�{�wvN}�z R=õ 5 õYõL:�â5é�àQã�Ú)æ M ° ¶ < ¶ W ± =�¶ ZN° Mªµ Z)Z5X R

7 µ ° 8$<�R I R \ yjs2�wz R�@ ��vN�{y��{�wvV}�yNtwt ���2�wyVz{phr���xV�;�w}�r�r�� �Jpu��pu}�|up7z{|���pu��p7��vV�I�{��p D ��twpu�Lpu� ��y��{�wvV}�z RM: ò ¸Fâ5ÙdáAéAÜ ò
� ×)ë)ß ò M ± ² < ² ± = Z ¶?Mªµ Z)W7X R

7 µ X 8�P2R I�yNtw|uvjs2� �D? MIT�R¨@ tw�¬yV}�r�yN�=� M yV}2r T�R]6 yN}�v?|�� R�@ �A�YvN~�r��w��pu}2z{�wvV}2yVt�|hvV}�z�pu�=s�y��{�wvV}%twyj�9zCz{|���pu��p��¬vV�
|uvV��x���puz{z��w��twpON�vj�;z+�;� �{����vjs?�w}�����vV��}�r2yV���wpuz R6: ò ¸Fâ5ÙdáAéAÜ ò�� ×)ë7ß ò M]µ °7W"< WV° =Jµu³ ¶?MJµ Z7Z ´ R

7 µ ± 8�6�R I�vN����pu��yV}�r OqR P2RYS ph���Vpu� R I�twvj�0z{�w����twy��{�wvV}�z�vN} 5 yN�=�{puz{�wyN}'�V���wr2z��w}VsVvVt s?�w}��%|uvN��x�twph����vjs?�w}��
�VpuvN��ph�{���wpuz Rª: } OoR I�p��)yV}�r 8�R2P put �{z�|�� M pur2� �{vV��z M � à-â0Ö òP5 ã�Ü ò ¸Fâ5ã5ä ò(Q ë;á	ØQà0ê¦â)æ Ý^Ö � à-â�ê;æ/Ø-Ù~ß�MJµ Z)Z7W R

7 µu²08�6�R I�vV����ph��yN}�r 8CRLP put �{z{|�� R�@ ���w�V�?~�vN��r�pu����vN��}�r�yN�=�q�{��puy��{��pu}V����vN� 5 yV�=�{phz{�wyV}?~��N���wrq��ph�{��v?r2z RR: ò¸Fâ5ÙdáAéAÜ òH� ×)ë7ß ò M¨µ X ³ < ¶ ±7Z =�¶N´V´?MJµ Z)Z)W R
7 µj´F8�S9R¨T ��z=�{yV��z�z{vN} R�> ��p�|uvV}VsVpu���Vph}�|up���yN�{p���vN��r�� �Jpu��ph}�|up�yNx�x���vj�2�w��yN�{�wvV}2z;�{v���� �2pur��w}�� �{�wyNt]��vV��}�r2yV�=�

s�yNtw��p�x���vV�2twpu��z R�*ÇÚ)Ü�× ò ¸Fâ5Ùdá ò M�¶ Z"< °)Z ²F= X ³ ²?Mªµ Z ´ ± R
7 µ W 8�@�R P yV��phz{vV} R�: �{pu��yN�{� sVp7z�vVtw�2�{�wvN}�vN���{��yV}�z�vV}��w|�N�vj��vjsVpu�LyV�w����vN�wtwz�yN}�r��9�w}2�Vz M �w}�|utw��r��w}2�SN�vj�;zLyN� O yV|��

µNR�¸Uâ0Ù~Ù òH� é	à-Ø ò õ=á�á�æ ò *ÇÚ)Ü�× MJ¶N´"T °4UK< ¶ WN° = ° ³ Z MJµ Z ´ X R
7 µ Z 8�8CR P�R�F p _ pu� ��p R�V ¾�¼FWYXV¼ V�Z z{vV�w�A�7yN��p R yjs�yN�wtwyV��twp�����vN�1�\7\E[�\^]�]D])])]�<V9;:	95\51U<?]$9$R_1A8_@�O7\$ED@F<H27G0>"]E_YN$[)3�])P53595]0[$9$P�`F<�1)\5:	3 R
7 ¶
³E8�8CR P�R�F p _ pu� ��p RGF yV���Vp9�{�w��pCz��{phx�z���v?|Q.V~�|uyVx?�{�����w}����{ph|���}2�w�?��phz;�¬vV�+z�|uyVtwyN�7|hvV}�z�pu�=s�y��{�wvV}�twyj�;z R=Õ 5 õ.*

: òSù é�Ù�Ø-à ò õ%ã�Ú)æ ò M¨µ Z�< µh³ Z µK=JµNµu³ Z MJµ Z)W ¶?R
7 ¶?µ�8�8CR P�R2F p _ pu� ��p RI5 vV}VsVpu���Vph}�|up;vV�ªy�twyN���Vp+�{�w��p+z��{pux)�Npu}�pu��yNtw�@?uyN�{�wvN}�vV�J�Vv?r2��}�vjsPa zY��ph�{��v?r���vV�G|uvN}�z{ph�=~

s�y��{�wvV}�twy
�;z R ¸Fâ5Ù(Ù òH� é	à-Ødõ¼á)á�æ ò *�Ú7Ü?× ò M ° ´ < X ² ° = X ´V´?MJµ Z)W5X R
7 ¶N¶F8�8CR P�R�F p _ pu� ��p R @ twyV���NpL�{�w��p�z��{pux��Npu}�pu��yNtw�@?uyN�{�wvN}CvN� T v?r���}2v
sba zI��ph�{��v?r���vV�]z��?z��{pu��z]vV�2|uvN}�z{pu�=s
yN�{�wvN}

twyj�9z R¼Õ 5 õ.*A: òSù é�Ù ò õ%ã�Ú)æ ò MJ¶N¶ < µu³ ± µ9=�µu³ ´ ° MJµ Z)W ± R
7 ¶ ° 8�8CR P�R�F p _ pu� ��p R�6 �w�N�2~���puz{vNtw�2�{�wvV}q|uvN}�z{ph�=s�yN�{� sVpeyVtw�VvN��� �{����z��¬vV��yNr2sVpu|h�{�wvN}��w}��w}�|hvV��x���phz{z{�w�2twp�N�vj� RÕ 5 õ.*A: òSù é�Ù�Ø-à ò õ%ã�Ú)æ ò M °V°�< ²V¶V´>=?²V² ± Mªµ Z)Z ²?R
7 ¶ X 8�8CR P�R?F p _ ph�?��p R nqyjsVp;x���vVx2yV�Vy��{�wvV}�yVtw�VvN��� �{����zL�¬vV�L����t �{�wr2�w��pu}�z��wvV}�yNt2�V�2x�pu����vVtw�w|+z=�2z=�{pu��z RM: ò ¸Fâ5Ù úáAéAÜ ò�� ×)ë7ß ò M]µ ° µ < ° ¶N´>= °V±N° Mªµ Z7Z ´?R
7 ¶ ± 8�8CR P�RJF p _ pu� ��p R á Ý�ãAÝ?ÜVØ+cAâ)æ é�Ù�ØY*�Ø;Ü�×�â0Þ5ßUä_â5à Q ë_áAØQà0ê¦â)æ ÝHÖ � à-â�ê;æ/Ø-Ù~ß�R;5 yN���2���wr��Vp a }�� sVpu��z�� �A��IL��puz{z M

¶�³N³?¶?R
7 ¶�²08�8CR P�R;F p _ pu� ��poyN}�r 8CR nqyNtwr�pu� R0T ���wr�yNtw�w�V}���ph} ��ph�Jpu|h�{z�yN}�rî��v��{yN�{pur���ph�{��v?r�z��¬vV��|uvV��x2�2�{�w}��

|uvV��x�twph��N�vj�;z7�w}�yNz��{��vVx2� �?z{�w|uz RI: } � à-âDÖ ò�d õO*e*Û¸Fâ5ã5ä ò â5ã>¸Fâ5ÙdáAéAÜ ò á æ é�Ý^Þ-ß`ë5ã ò û�f Ú5é	ß_Ú5ãAã ØhM
µ Z7Z µNR

7 ¶N´F8�\�R n R7F phs � M J R T�R I�vj�7phtwt M yN}�r S9R s
yV} F puph� Râa z{p�vV��y���v��{yN�{pur 8 �wph��yV}�}�z{vNt sVpu�)��vN�e�{�2p����7vN~
r��w��pu}2z{�wvV}2yVt D ��twpu�7pu� ��yN�{�wvN}�z R;: ò ¸Uâ0Ùjá	é�Ü òH� ×)ë)ß ò M¨µu³ ² < ¶
³�µK=�¶2µ X MJµ Z7ZV° R

7 ¶ W 8�8CRVF �wz¦.jyCyV}2r S9R nqpu}�r2��vN� RJ5 vN��x�yN���wz{vV}�vV��z�phsVpu��yNt2r�� �Jpu��pu}2|up7z{|���pu��phzLvN} µ r�yV}2r ¶ r��{puz���x���vV�2twpu��z
��vV�7�{��p D ��twpu�7pu�?�2yN�{�wvV}2z R%Õ 5 õO*A: ò Õ�Ö_Ý ò ¸Uâ0Ùjá	é�Ü ò M�¶ ±4< Z7Z ± =�µu³�µ
´?M�¶
³V³ ° R

7 ¶ Z 8�\�RIO v?r��wyN}�v�yV}2rGI R�5 vNtwputwtwy R�@ ���w�V�2pu�=~�vV��r�pu��ph����pur�r2purq��vN��}�r�yN�=�%��ph�{��v?ro�¬vV�C�{�w��p�r�pux�pu}2r�pu}V�
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z{�w����twyN�{�wvN}'vV�9� �?x�pu����vVtw�w|�|uvN}�z{ph�=s�yN�{�wvN}�twyj�9z R�: } � à-âDÖ_Ø-Ø-Þ0Ý�ã	ç5ß�â¦ä�Ü�×	Ø á ��ßdÕ-* ����ú õ`Õ-*Q�á æ é�Ý^Þ7ß��=ã	ç0Ý�ã Ø-ØQàQÝ�ã	ç~Õ	Ý�Ù~éAæ Ú)Ü�ÝHâ5ã+*�ØQØ_Ü�Ý�ã	çNM�¶
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7 ° ³E8 J R n RªO vV�=�{vV} RC� }$�{��p�yV}2yVt �?z{�wz9vV�I¤�}�� �{p�sVvNtw����p���ph�{��v?r2z���vN�9phsVvVtw�2�{�wvN}�yV�=��x���vV��twph��z RdÕ 5 õ.*g: òù é�Ù�ØQà ò õ%ã�Ú)æ ò M °V±�< ¶2µ ZV± =2¶V¶V¶N¶?MJµ Z7Z)W R
7 ° µ�8$<�R OoRªO �2����yV} MJOoR P2R�@ �¬�{vNz{���wz M yN}�r OoR P2RJS pu���Vph� R+: ��x2�w|u� �;yVx�x���vNyV|���puz;��vV�;��vjs?�w}��)��vV��}�r2yV���wpuz;�w}

y)°�~�r�|uyN�=�{puz{�wyN}e��ph�{��v?r M�¶�³N³ ° RL@9:A@9@^¶
³V³ °�~ µVµNµ Z M X µ z=� @9:A@�@&O puph�{�w}�� R
7 ° ¶F8�8CR S9R IIpu���Jph� M7P�R S9RGS phtwt M I RY5 vVtwphtwtwy M yN}�r'n R K RY5 ���2�{|��2¤�phtwr�yV��r OoR F�R nqphtw|uvV��p R'@ }�yVr2yVx2�{� sVp

5 yV�=�{puz��wyV}'�N���wr���p��{��v?r���vV����}2z��{puyNr2�'|uvV��x2��puz{z��w��twphN�vj�E�w}��w����pu�N��twyV����ph�V�wvV}2z Ri: ò ¸Fâ5ÙdáAéAÜ ò
� ×)ë)ß ò M¨µ
¶�³ < ¶N´ W = ° ³ X MJµ Z7Z ± R

7 °N° 8�P2R P2R9` ���w�M. R&@ }�yVt �{ph��}�yN�{� sVp$�{v���}2z��{����|h�{�2��pur��N���wr�ze��vV�)|uvV��x2�2�{�w}����VyNz�r?�2}�yN���w|�N�vj�9zeyV��vV�2}�r
yV����� �{��yN���wt �e|hvV��x�twp��)���7vN~�r��w��ph}�z{�wvN}�yVtJ��v?r��wpuz R�¸Fâ5ÙdáAéAÜVØ-à_ß á æ é	Ý^Þ7ß�M�¶ °�< µj¶ ± =�µ X ¶?Mªµ Z)Z7X R

7 °5X 8 I R FLR]8 v?p�yV}�r \�R]< �wr2�wt/.Nv
sVph� R�� x2�{�w����� x�vNz{� �{� sVp�tw�w}�puyV�9z{|���pu��phzC�¬vV�CyNr2sVpu|h�{�wvN}��w}��A�7v�yN}�r��{�2��pup
r��w��pu}2z{�wvV}2z R¼Õ 5 õ.*j: òSù é�Ù�ØQà ò õ%ã�Ú)æ ò MJ¶ Z�< µ ±5X ¶>=Jµ ± ² W MJµ Z)Z ¶?R

7 °V± 8$59R n R�< |�� ��t �D?h~ 8 �w}�}�p M�P2R I R�5 vVtwtw�w}�z M yN}�r 6�R OqR�T twyE? RIB ����pu���w|uyVt�z{vNtw�2�{�wvV})vN�ª�{��p 8 �wpu��yV}2}2~�x���vV��twph�
��vV�7���7vN~�r��w��ph}�z{�wvN}�yVtJ�NyVz+r2�?}�yV���w|uz R¼Õ 5 õ.*A: ò Õ�ÖQÝ ò ¸Fâ5ÙdáAéAÜ ò M]µ X-< µ °7Z7X =�µ X µ X M�µ Z7ZV° R

7 ° ²08�\�Rª< �wr��wt/.NvjsVpu�;yV}�r @�RJS ��yV}�r?� R9O ��t �{�w�V���wr�z�vVtw�2�{�wvN}��{v)z��{puyNr2� ~�z=�{yN�{pC�A�7v�~�r2�w��pu}�z��wvV}�yNt¨|uvN}�z{pu�=s
yN�{�wvN}
twyj�9z R¼Õ 5 õ.*A: òSù é�Ù�Ø-à ò õ%ã�Ú)æ ò M ° ³ < ¶ X�Z =2¶V´ X Mªµ Z)ZV° R

7 ° ´F8�\�R�< �wr2�wt/.Nv
sVph��yV}�rkI R FLRI8 v?p R)a }�� ¤�|hyN�{�wvV}%vN�Yz{vN��p�yNr2sVpu|h�{�wvN}oz{|���pu��phz��w}%���7v$r2�w��pu}�z��wvV}�z MGµ Z)ZV± R
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