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��ÕLË àkØ�Ó2Ï Î©×©É�Ú��tÕ>Ô�Ï�ÕjÏ£Ø�Õ�Ô�ÍzÒ�Ë�á.Ë ÕjÏ Ñ�Ñ�Ò�Ë£Ï£Ó�Ô�Í$Ø�Õ>Ô�Í
Õ�Ï�Ò>Ú£Í�ÕdÑ.Ë£Ø>×*Õ�×©Ë�É3Ü�Õ>Ô¿ÍnØ�× �2ÍpË à�à�Í$Ï Õ>Ù�Ò�Í$Ø�Ë£É´Õ�Ô�Í�Ý�Ë�Ò�ß£í
Ñ�×©Í$Ó2ÍóÚ£Ò>Ë�ÝaØ´×EÉ}Õ>Ô�Íô×©ãnÏ Ú£Í[Ñ�Î�Ï É�Í�ä r�Ô¿×©ØzÍ2É�Ï á�Î©Í$Ø
Ú�Ò�Í$Ï Õ>Í$ÒLÏ£Ó2Ó2Ù�Ò�Ï£Ó�èôÕ�Ë á�ÍõË£á¦Õ�Ï�×©É�Í$Û ×©É Ñ.Ë£Ø>×EÕ>×©Ë�É�×©É�Ú¿Ü
á�Ù¦Õ[×©É}Ú£Í2É�Í$Ò�Ï�ÎVÑ�Ò�Ë�Ì×©Û�Í$ØyÎ©ÍPØ>ØzÓ�Ë�É�Õ�Ò>Ë£ÎqË�Ì£Í2Ò´Î©×©Ú�Ô�Õ>í
×©É�ÚôÓ�Ë�É�Û¦×EÕ>×©Ë�É¿ØÞÏ É¿ÛZÕ>Ô�ÍñÙ¿Ø>ÍñË àpãqÙ�ÎEÕ�×EÑ¿ÎEÍyÓ$Ï ã�Í$Ò�Ï£Ø
Õ>Ô�Ï ÉòÕ>Ô�ÍnÏ�ÎEÕ>Í2Ò�É¿Ï Õ>×©Ì�Í�äqr�Ô�ÍnÓ�Ô�Ë£×©Ó2Íqá.Í�Õ"Ý�Í2Í$ÉzË£É�Í Ë�Ò
ã�Ë�Ò�ÍdÓ2Ï�ã�Í2Ò�Ï�Ø�Ô¿Ï�ØtÏ�Ø�×©Ú�É¿× �.Ó2Ï É�Õ�×©ã�Ñ¿Ï�Ó�Õ�Ë£ÉLÕ>Ô�ÍqÛ¦Í�í
Ø>×EÚ£ÉôË àVÏõØ>Í2Ò�Ì�Ë£×EÉ¿ÚñØ>è¦Ø"Õ�Í2ãLä~r�Ô�ÍzÙ¿Ø>ÍyË àkãpÙ�ÎEÕ>×©Ñ�Î©Í
Ó2Ï�ã�Í2Ò�Ï�ØjÍ2É�Ó�Ë�Ù¿Ò�Ï�Ú�Í$ØÞÕ�Ô�ÍõÙ¿Ø>Í[Ë ànÏôÒ�Í$Ó�Ë£É¿Ø�Õ>Ò�Ù¿Ó�Õ�×EÌ£Í
Õ>Ô¿Ò>Í$Í�í�Û¦×©ã�Í2É¿Ø>×©Ë�É¿Ï�ÎVÏ Ñ�Ñ¿Ò>Ë�Ï�Ó�Ô3Ü Ï ÎEÕ>Ô�Ë£Ù�Ú�Ô Û¦×©Ì�Í$Ò>Ú£Í2É�Õ
Ø�Õ>Í2Ò�Í2ËdÔ�Ï�Ø;Ï�Î�Ø�Ë�á.Í2Í2É�Ù�Ø�ÍPÛyî 
 Ï�É�Õ>Ë£Ø�í��t×�Ó�Õ�Ë�Ò$Ü 
 Ï É¿Û�×EÉ¿×'Ü
��Ù�Ò�Ë Õ>Õ>ËdÏ É¿Û � Ï Ò�×©á¿Ï Î�Û¦× �����£ø£ï�äGstÕ�Ô�Í2Ò�Ø�Ó�Ô�Í$ã�Í$Ø0Ø�Ù�Ó�Ô
Ï�ØVÏNÓ2Ï ã�Í$Ò�ÏÖà�Ò�Í2Í Õ>ËNÒ�Ë Õ�Ï�Õ�ÍnÏ á.Ë�Ù¦ÕdÕ�Ô�ÍÖØ�Ó�Í2É¿Í�×EÉ�Û¦Í�í
Ñ.Í2É¿Û¦Í$É�Õ>Î©èVË�à.Õ�Ô�ÍtÒ�Ë�á.Ë Õ�Í$É¿Û Í�ë�Í$Ó�Õ>Ë£Ò�Ô¿Ï7Ì�ÍaÏ�Î�Ø�Ë�á.Í2Í2É
Ù¿Ø>Í$Û î���×©É�Ë£Ø>Ô�×EÕ�Ï �������£ïnË�Òjã�Ë�Ù�É�Õ>ÍPÛZË£É Ï Ø�ÍPÓ�Ë�É�Û
Ò�Ë�á.Ë Õ�Ï Ò�ã î'��Ï�Ò�Û3Ü£��Ï�Ù�Ú�×©Í2Ò$Ü�uN×©Î	�Í$Ø>×Eí§��Í$ÎEÎE×EÍ2Ò$Ü$r�Ò�Ë¦Ó2Ó$Ï � Ü
r�Ò>×©Ú�Ú�Ø�Ï�É¿Û
�GÍ2Ò�Ó�Í2Î©Î©× �����£ø�ï�ä

r�Ô�×�ØñÝ�Ë£Ò>ß}Ù�Ø�ÍPØñÕ>Ô�ÍöÑ�Ò>×©É¿Ó2×©Ñ�Î©ÍóË àjÕ>ÍPÏ�Ó�Ô�×©É�ÚÊáè
Ø>Ô�Ë�Ý¬×©É�Ú�ÜP×EÉVÝ¬Ô�×�Ó�Ô�Õ>Ô�Í�Ø�Ù�Ñ.Í2Ò�Ì×�Ø�Ë£Ò�Ø�Ô¿Ë�ÝaØ3Õ>Ô¿Í�Ø>è¦Ø"Õ�Í2ã
Õ>Ô¿Í�Ó2Ë�Ò�Ò>ÍPÓ�Õ�Î©Ë¦Ó2Ï Õ>×©Ë�É�áè�Ñ�Î�Ï�Ó2×EÉ¿Ú�Õ>Ô�Í�Ò>Ë£á�Ë�Õ�×©ÉdÕ�Ô�Í¬Û¦Í�í
Ø>×EÒ�Í$Û Ò�Í2Î�Ï Õ>×©Ì�Í�Ñ.Ë£Ø>ÍaÕ>ËVÕ>Ô�ÍtÕ�Ï�Ò>Ú£Í�Õ2ä�r�Ô�Í&Ø�è¦Ø�Õ>Í$ã Õ�Ô�Í2É
Î©Í$Ï�Ò>É¿Ø¬Õ>Ô�×�ØaÑ.Ë£Ø>ÍVáèLØ"Õ�Ë�Ò�×©É�ÚnØ�Ù�â�Ó2×©Í2É�ÕtÒ�Í�à�Í2Ò�Í2É�Ó�Ík×©É¦í
à�Ë�Ò�ãnÏ�Õ�×©Ë�É3Ü7Ó2Ï Ñ�Õ>Ù�Ò�Í$Û�Ý¬Ô�×©Î�Ø�ÕÐ×EÉ�Õ�Ô¿Ï�Õ0Ñ.Ë£Ø>Í Ü7Õ>ËtÓ�Ô�Ï Ò�Ï�Ó�í

Õ>Í2Ò�×�Ø�ÍkÕ>Ô�ÍqÕ>Ô�Ò�Í2Í2í§Û�×Eã�Í$É¿Ø>×EË£É¿Ï Î3Ò�Í2Î�Ï Õ>×©Ë�É¿Ø>Ô�×©Ñjá�Í2Õ"Ý�Í$Í2É
Õ>Ô�Í�Í2É¿ÛqÍ�ë�Í$Ó�Õ>Ë£Ò0Ï�É¿ÛdÕ�Ô�Í�Ý�Ë£Ò>ßÑ�×©Í$Ó2Í ä�r�Ô¿×©Ø�×�Ø�Ï£Ó2Ó2Ë�ã í
Ñ�Î©×©Ø>Ô�ÍPÛkáèkË�á�Ø�Í$Ò>Ì×©É�ÚtË£É�Í¬Ë�ÒGã�Ë£Ò>Í�Ó�Ë£É�Õ>Ë�Ù¿Ò�ØHÎ©Ë¦Ó2Ï�Õ�Í$Û
Ë�ÉnÕ�Ô�ÍdØ�Ù¿Ò�à	Ï£Ó�ÍtË�à�Õ�Ô�Í�Ý�Ë£Ò>ßÑ�×©Í$Ó2Í ä0��è�Ò�Í$Ó2Ë�Ò�Û¦×©É�Ú�Õ>Ô¿Í
Ì�×©Í$Ý Ë�à3Õ>Ô�ÍPØ�Í&Ó�Ë£É£Õ�Ë�Ù�Ò�ØGà�Ò�Ë�ã Õ>Ô¿Í&Ó2Ë�Ò�Ò>ÍPÓ�Õ�Õ�Ï Ò�Ú�Í�Õ�Ñ�Ë�í
Ø�×EÕ>×©Ë£É3Ü�Ï ÉèpË�á¿Ø>Í2Ò�Ì�ÍPÛqÛ¦Í$Ì×©Ï Õ>×©Ë�É�Ø�à�Ò�Ë�ã Õ>Ô¿×©Ø�Ì�×©Í$Ý Ó$Ï É
á�Í;Û�Í�Õ>ÍPÓ�Õ�Í$ÛdÏ É�ÛdÓ�Ë�Ò�Ò�Í$Ó�Õ�Í$Û-à�Ë�Ò�áè-Ï Ñ¿Ñ�Ò>Ë£Ñ�Ò�×©Ï Õ>Í0Ò�Ë�á.Ë Õ
ã�Ë Õ>×©Ë£É3ä

��Ë£É£Õ�Ë�Ù�Ò�Ø�à�Ë£Ò>ã ÏyÑ�Ï Ò>Õ>×�Ó�Ù�Î�Ï�Ò>Î©èNÙ¿Ø>Í�à�Ù�Î�à�Í$Ï Õ>Ù�Ò�ÍnÕ�Ë
Õ>Ò�Ï�Ó�ß�à�Ë£ÒtÌ×�Ø�Ù¿Ï�ÎÐØ�Í$Ò>Ì£Ë�×©É�Úpà�Ë�Ò-Ï�ÉÙ�ãqá.Í2ÒtË àGÒ>ÍPÏ�Ø>Ë�É¿Ø2ä
ù�×©Ò�Ø"Õ�Î©è Ü�Ï£Û¦Ì�Ï É¿Ó2Í$Ø Ô¿Ï7Ì£ÍNá�Í$Í2É ãnÏ£Û¦ÍL×EÉ Õ�Ô�ÍNÒ>Ë£á�Ù¿Ø�Õ
Õ>Ò�Ï�Ó�ß×©É�ÚaË à�Ó�Ë£É£Õ�Ë�Ù�Ò�Ø0Ø�Ù�Ó�ÔkÕ>Ô�Ï�ÕGÕ>Ô¿Í2èVÓ$Ï Épá�Í�Õ>Ò�Ï�Ó�ß£Í$Û
Ò>Í$ÎE×�Ï�á�Î©èLÏ�ã�Ë�É�Ú�Ø"ÕkÓ2ÎEÙ�Õ�Õ>Í$ÒÞî	�"Ø>Ï�Ò�ÛñÏ É�Û[��Î�Ï�ß�Í �������£ï�ä

 Í$Ó2Ë�É¿Û¦Î©è�Ü�Ï�ÉôÏ£Ó2Ó2Ù�Ò�Ï Õ>ÍNã�ÍPÏ�Ø>Ù�Ò>ÍjË àd×©ãnÏ Ú£ÍÞã�Ë�Õ>×©Ë�É
Ó2Ï É á.ÍjË£á¦Õ�Ï�×©É�Í$Ûóà�Ò>Ë£ã Ó�Ë£É�Õ>Ë�Ù¿Ò�Ø Û¦Ù�ÍjÕ�ËzÕ�Ô�ÍNÎ�Ï Ò�Ú�Í
É�Ù¿ãqá.Í2Ò¬Ë�àHã�ÍPÏ�Ø>Ù�Ò>Í$ã�Í2É�Õ�Ø�Õ�Ô¿Ï�ÕtÓ$Ï ÉNá.ÍkãnÏ�Û¦Í�î	Ù¿Ø�Ù�í
Ï Î©Î©èÖË�É¿ÍqÑ.Í2ÒkÓ2Ë�É�Õ>Ò�Ë�ÎHÑ�Ë£×©É£Õ&Ë�É´Õ>Ô�Í�Ó�Ë£É�Õ>Ë�Ù¿Ò�ï�ÜÐË�Ò&á�è
×EÉ�Õ�Í2Ú�Ò�Ï�Õ�×©Ë�É[Ë à&É�Ë�Ò�ãnÏ Î�Ì£Í2Î©Ë¦Ó�×EÕ>×©Í$ØqÏ Ò�Ë�Ù�É�ÛõÕ�Ô�ÍyÓ�Ë£É¦í
Õ>Ë�Ù¿Òñî§��×©Ñ�Ë£ÎEÎ�ÏmÏ É¿Û ��Î©Ï�ß�Í ����� � ï�ä ùH×©É¿Ï Î©Î©è Ü&ÏmÑ¿Î©Ï í
É¿Ï Ò�Ó�Ë£É�Õ>Ë�Ù¿Òq×�Ø Ó�Ë£É¿Ø"Õ�Ò�Ï�×©É�Í$ÛòÕ�ËòÙ¿É¿Û¦Í2Ò�Ú�ËñÏ�â�É�ÍLÛ¦Í2í
à�Ë�Ò�ãnÏ�Õ>×©Ë£ÉtÙ�É¿Û�Í2ÒÐÕ�Ô�Í�Ý�Í$Ï�ß-Ñ.Í2Ò�Ø�Ñ.Í$Ó�Õ>×©Ì�ÍGÏ£Ø>Ø>Ù�ã�Ñ¦Õ�×EË£É3Ü
Ï É¿Û�Ñ�Ò�Ë æ"ÍPÓ�Õ�×EÌ£ÍGÛ¦Í�à�Ë£Ò>ãnÏ Õ>×©Ë�É¿Ø�Ù¿É¿Û¦Í2ÒHØ"Õ�Ò>Ë£É�Ú¬Ñ.Í2Ò�Ø�Ñ.Í$Ó�í
Õ>×©Ì�Í�ä r�Ô�ÍNÏ�â�É�ÍNÛ¦Í2à�Ë�Ò�ãnÏ�Õ�×EË£É[Ú�Ò�Ë�Ù�ÑÐÜ � |Vî � ï�Ü�Ô¿Ï£Ø
Ø�×EðqÛ¦×©ã�Í$É¿Ø�×©Ë£É¿Ø�Ï�É¿ÛqÕ>ÔÙ¿Ø0Õ�Ô�Í2Ë£Ò>Í2Õ>×�Ó2Ï�Î©ÎEè�î'Ï É¿Û�ÜÏ�ØGÝ¬×©Î©Î
á�ÍLØ�Ô¿Ë�Ý¬É3Ü�Ñ�Ò�Ï�Ó�Õ�×�Ó2Ï Î©Î©è�ï-Ñ�Ò>Ë�Ì×�Û¦ÍPØkÍ2É¿Ë�Ù�Ú£Ôõ×©É¦à�Ë�Ò�ãnÏ�í
Õ>×©Ë�ÉzÕ>ËyÚ£Ù�×�Û¦Í�ÏLÒ>Ë£á�Ë�ÕdÕ>Ô�Ò�Ë�Ù¿Ú�Ô[Ø�Ñ�Ï�Ó�Í�äjr�Ô�ÍPØ�Í�ã�Ë�í
Õ>×©Ë�É¿ØGÓ$Ï É á.ÍtÛ¦Í$Ø�Ó�Ò�×©á�ÍPÛVáèVÕ>Ô�ÍaÚ£Ò>Ë£Ù�ÑpË à3Ò>×©Ú£×©ÛdÕ>Ô�Ò�Í2Í2í
Û¦×©ã�Í2É¿Ø>×©Ë�É¿Ï�Î�ã�Ë�Õ>×©Ë�É�Ø�Ü 
 �-î �£ï�Ü-Ï Î�Ø>Ë[Ô¿Ï7Ì×©É�ÚõØ�×Eð Û¦×Eí
ã�Í2É¿Ø>×©Ë�É¿Ø2ä r�Ô�ÍNÙ�Ø�ÍLË à&Õ>Ô¿ÍyÏ�â�É�Í���Ñ�Ò�Ë æ"Í$Ó�Õ>×©Ì�ÍjÓ�Ë£É¦í
Ø"Õ�Ò�Ï�×EÉ�Õ�Ø�Í$Ñ¿Ï Ò�Ï�Õ�Í$Ø�Õ>Ô�×�Ø�ã�Í2Õ>Ô�Ë¦ÛÖà�Ò>Ë£ãêÑ�Ò�Í2Ì×©Ë�Ù¿Ø�Ý�Ë�Ò�ß
Ù¿Ø�×©É�ÚkÛ�Í�à�Ë�Ò�ãnÏ á¿ÎEÍ�ã�Ë¦Û¦Í$Î©Ø;Ø�Ù¿Ó�ÔÞÏ�Øtî§��Ë�Ù�Ì×©Ú�É¿Ë�É3Ü£�GÏ í
Ñ¿Ï É�×©ß£Ë�Î©Ë�Ñ.Ë�Ù�Î©Ë�Ø�Ü 
 Ù�Î©Î©×©Ì7Ï�ÉNÏ É¿Û��Ô¿Ë£Ø>Î©Ï �
�����£ï�Ý¬Ô�×�Ó�Ô
Ò>Í$ÎE×©ÍPØkË�É Ïòã�Ë�Ò�ÍnÕ>Ò�Ï�Û�×*Õ�×©Ë�É¿Ï�Î�Û¦èÉ¿Ï�ã�×©Ó$Ï Î�ã�ËÛ�Í2Î�Ë à
Ï�Ó�Õ�×©Ì�ÍkÓ�Ë£É�Õ>Ë�Ù¿Ò�Ø2ä&r�Ô�Í Ï�â�É�ÍVÕ>Ò�Ï É¿Ø�à�Ë�Ò�ãnÏ�Õ�×©Ë�ÉjÚ�Ò�Ë�Ù�Ñ
Ë à�Ñ�Î�Ï É¿Ï�Ò0Ó2Ë�É�Õ>Ë£Ù�Ò�Û¦Í2à�Ë�Ò�ãnÏ�Õ>×©Ë£É¿Ø�Ô�Ï�ØGÏ Î�Ø>Ë-á.Í2Í$É�Ù¿Ø>Í$Û
Ñ�Ò>Í$Ì×EË£Ù¿Ø>ÎEèÖà�Ë�ÒdÌ×�Ø�Ù�Ï Î0Ø�Í$Ò>Ì£Ë�×©É�Ú´î§��Ò>Ë�Ø>Ø&Ï É¿Û[��×©Ñ�Ë£Î©Î©Ï
�������¦Ü&��Ë£ÎEË£ãqá.ËôÏ É¿Ûå|tÎEÎ©Ë�Õ�Õ�Ï �
������ïLÏ É¿Û Õ�Ô�×�ØyÏ Ñ�í
Ñ�Ò>Ë�Ï�Ó�Ôj×�ØaÛ¦×�Ø"Õ�×©É�Ú�Ù�×�Ø>Ô�Í$ÛÖáèÖÕ�Ô�ÍkÝ�Ï7ènÕ>Ô�Ï�ÕaÕ�Ô�ÍkÎ�Ï Ò�Ú�Í
Ø>Ó$Ï Î©Í;Ø�Õ>Ò�Ù¿Ó�Õ�Ù�Ò>Í�Ë à¿Õ>Ô�Í�Ú�Ò�Ë�Ù¿Ñk×�Ø�Ù¿Ø>Í$ÛkÕ>Ë&Ñ�Ò�Ë�Ì�×�Û¦Í�Ó�Ë£É¦í
Ø�×�Ø�Õ>Í2É�Õ�Ó2Ë�É�Õ>Ò�Ë�ÎAäHstÕ�Ô�Í2Ò�à�Í$Ï�Õ�Ù�Ò�Í$Ø�Ô¿Ï7Ì�Í�Ï�Î©Ø>Ë¬á.Í2Í2ÉqÙ¿Ø>Í$Û
à�Ë�ÒÖÌ×�Ø>Ù¿Ï ÎaØ>Í2Ò�Ì�Ë£×EÉ¿ÚñØ>Ù¿Ó�ÔZÏ£ØÖÓ�Ë£Ò>É¿Í2Ò�Øyî	��Ï�Ø>Ò�×aÍ�ÕLÏ ÎAä
�������£ï�ÜÐË�ÒkÓ�Ë£É�Õ>Ò�×EÌ£Í$ÛLà�ÍPÏ�Õ�Ù�Ò>ÍPØkØ>Ù¿Ó�ÔòÏ£ØdÛ¦×�Ø>Ó$Ø�î�Ý¬Ô�×�Ó�Ô
Ï�Ó�Õ�Ï£Ø3Ñ.Ë�×©É�Õ�Ø�ï0î	�;Ø>Ñ�×�Ï Ù&Í�ÕHÏ ÎAä ����� � ï�ä�|aÉdÍ$×EÚ£Í2É¦í§×©ãnÏ Ú£Í
Ï Ñ�Ñ�Ò�Ë£Ï£Ó�ÔdÔ¿Ï�Ø0Ï�Î©Ø>Ëaá.Í2Í$ÉVÙ¿Ø>Í$Û�Ü£×EÉqÝ¬Ô�×�Ó�ÔdÕ>Ô¿Í;à�ÍPÏ�Õ>Ù¿Ò>ÍPØ
Ï Ò�Í;Õ�Ô�Í�à�Ù�Î©Î�Ø�Í2Õ0Ë�à�Ñ�×Eð¦Í2Î¦Ì�Ï�ÎEÙ¿Í$Ø�Ý¬×*Õ�Ô�×©ÉqÏ&Ò�Í2Ú�×©Ë£É3Ü�Ñ�Ò>Ë�í
æ"Í$Ó�Õ�Í$ÛNË£É�Õ>ËÖÏÖÑ�Ò>×©É¿Ó2×©Ñ¿Ï ÎÐÓ2Ë�ã�Ñ.Ë�É�Í$É£Õ&Ø�Ù�á�Ø�Ñ¿Ï£Ó�ÍÖî'{tÏ í
è£Ï Ò$Ü�{aÍ$É�ÍkÏ É¿ÛjuNÙ�Ò�Ï�Ø>Í �������£ï�ä

r�Ô�Í�Ò>Ë£á�Ë�ÕHÓ2Ë�É�Õ>Ò�Ë�Î�Ø�è¦Ø�Õ>Í2ãÊ×�ØÐá�Ï�Ø>Í$ÛdË£ÉVÏ �£Ï�Ó2Ë�á�×�Ï É
á�Í2Õ"Ý�Í$Í2ÉNÕ�Ô�ÍVÒ�Ë�á.Ë Õ&ã�Ë Õ>×©Ë£É¿ØaÏ É�ÛLÕ>Ô�ÍqÚ�Í$É�Í2Ò�Ï�Õ�Ë�Ò�Ø¬Ë à
Õ>Ô�ÍaÚ£Ò>Ë£Ù�ÑpË àÐÛ¦Í�à�Ë£Ò>ãnÏ Õ>×©Ë�É�Ø�Ë�à�Õ�Ô�ÍtÓ2Ë�É�Õ>Ë£Ù�Ò2äG��Ò�Ë�Ñ.Í2Ò>í
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Õ>×©ÍPØ¬Ë à0Õ>Ô¿ÍV�Ð×©ÍkÏ Î©Ú£Í2á�Ò�ÏVË�à0Õ>Ô�×�ØaÚ£Ò>Ë£Ù�ÑNÏ Ò�Í�Í�ð¦Ñ�Î©Ë�×EÕ>ÍPÛ
Õ>Ë&Ñ�Ò�Ë�Ì×©Û�Í�Ï-Ó2Ë�É¿Ø>×�Ø"Õ�Í2É�Õ�Ò�Í2Ñ�Ò�Í$Ø>Í2É�Õ�Ï Õ>×©Ë�É&à�Ë£ÒH×©É�Õ>Í$Ú�Ò�Ï�Õ>í
×©É�ÚtÚ£Í2É�Í$Ò�Ï�Î¦Ï�â�É�Í�î�Ë�Ò0Ë�Õ>Ô�Í$ÒHÚ£Ò>Ë£Ù�Ñ�ï�Û¦Í�à�Ë£Ò>ãnÏ Õ>×©Ë�É�Ø�Õ>Ë
Õ>Ô¿ÍpÓ2Ë�É�Õ>Ë£Ù�Ò2äkr�Ô�×�Ø&Ï Ñ�Ñ¿Ò>Ë�Ï�Ó�ÔyÏ Î©Î©Ë�ÝaØaÏjØ�×©É�Ú£Î©Í ��Ï£Ó�Ë í
á�×�Ï ÉÐÜ3Ó2Ë�ã�Ñ�Ù�Õ>Í$Û´Ë�É¿Ó2ÍqÉ¿Í$Ï Ò-Õ>Ô¿ÍqÕ�Ï Ò�Ú�Í2Õ&Î©Ë¦Ó2Ï Õ>×©Ë�É3Ü�Õ>Ë
á.ÍdÙ¿Ø�ÍPÛLÏ�Ó�Ò�Ë£Ø�Ø�ÏqÎ�Ï�Ò>Ú£Í-Ò�Ï É�Ú£Í-Ë�à�Ñ.Í2Ò>Õ>Ù�Ò�á¿Ï Õ>×©Ë�É¿Ø2ä
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Affine geodesic trajectoryLinear trajectory
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�ZÔ�Í$ÉõÕ>Ô¿Í$Ø>ÍÞ×©ãnÏ Ú£Í Õ>Ò�Ï�æ"ÍPÓ�Õ>Ë£Ò>×©ÍPØkÏ Ò�ÍÖÙ¿Ø>Í$Û[Õ>ËñÓ�Ë�ã í
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 �tî �£ï�Ü�Õ>Ô�ÍnÏ â�É�Í�Ú�Í$ËÛ�Í$Ø>×©ÓqÓ2Ï£Ø�Í�Ó�Ë£Ò>Ò�Í�í
Ø>Ñ�Ë£É¿Û�Ø3Õ�ËaÒ�Ë Õ�Ï Õ>×©Ë�É�Ë�à�Õ�Ô�Í�Ó$Ï ã�Í$Ò�Ï�Ï á.Ë�Ù�Õ�Ï ��ð¦Í$ÛdÏ ð¦×©Ø
Ï�ÕdÓ�Ë£É¿Ø�Õ�Ï É�ÕdØ�Ñ.Í2ÍPÛ�äq��è´Ó2Ë�É�Õ>Ò�Ï�Ø�Õ2Ü�Õ>Ô¿ÍqÎ©×©É�Í$Ï�Òt×©ãnÏ Ú£Í
Õ>Ò�Ï�æ"ÍPÓ�Õ�Ë�Ò�èÞÓ�Ë£Ò>Ò�Í$Ø>Ñ.Ë�É¿Û�Ø¬Õ>ËÞÏÞØ�Ù¿á¿Ø"Õ�Ï É�Õ>×�Ï�Î��kÕ�Ò�Ï�É¿Ø�Î�Ï í
Õ>×©Ë£É3Ü��¿Ò�Ø"ÕkÏ7Ý�Ï7è ÜÐÏ É�ÛyÕ�Ô�Í2ÉòÕ>Ë�Ý�Ï Ò�Û�Ø-Õ>Ô¿Íp×©ãnÏ�Ú�Í Ü3Ò�Í�í
Õ>Ù¿Ò>É�×©É�Ú´Õ>Ë´Õ>Ô�ÍLË�Ò�×©Ú�×©É¿Ï�Î �ÞÑ.Ë£Ø>×EÕ>×©Ë�É3Ü0Õ�Ë�Ú�Í2Õ>Ô�Í$ÒqÝ¬×EÕ�Ô

0

10

20

30

40

50

60

70

80

90

0 0.2 0.4 0.6 0.8 1
0

10

20

30

40

50

60

70

80

90

0 0.2 0.4 0.6 0.8 1ðjÏ ð×�Ø�Ò>Ë�Õ�Ï Õ>×©Ë�É èÞÏ�ð¦×�Ø�Ò>Ë�Õ�Ï Õ>×©Ë�É

-40

-20

0

20

40

60

80

100

0 0.2 0.4 0.6 0.8 1

1

1.2

1.4

1.6

1.8

2

0 0.2 0.4 0.6 0.8 1

��Ï ð¦×©Ø�Ò�Ë Õ�Ï�Õ>×©Ë£É �dÏ�ð¦×�Ø�Õ>Ò�Ï É¿Ø>Î�Ï�Õ�×EË£É

� � � ��� � ��� ������@�@'�A
��A�"5�@A���	89�"<�D*���3� 8 ���"
��H5"
�<'�

0

10

20

30

40

50

60

70

80

90

0 0.2 0.4 0.6 0.8 1
0

10

20

30

40

50

60

70

80

90

0 0.2 0.4 0.6 0.8 1ðjÏ ð×�Ø�Ò>Ë�Õ�Ï Õ>×©Ë�É èÞÏ�ð¦×�Ø�Ò>Ë�Õ�Ï Õ>×©Ë�É

-40

-20

0

20

40

60

80

100

0 0.2 0.4 0.6 0.8 1

1

1.2

1.4

1.6

1.8

2

0 0.2 0.4 0.6 0.8 1

��Ï ð¦×©Ø�Ò�Ë Õ�Ï�Õ>×©Ë£É �dÏ�ð¦×�Ø�Õ>Ò�Ï É¿Ø>Î�Ï�Õ�×EË£É

� � ��� ��� ��� ������@�@'�A
��A�"5�@A���	89�"<�D*��� A����267�"<'8 5;5"
�<'�
Ó2Ï ã�Í$Ò�ÏLÒ�Ë Õ�Ï�Õ�×EË£É¿ØVÏ�á�Ë£Ù¦Õ�Ï ÉmÏ ð¦×©ØkÕ>Ô¿Ï ÕpÌ�Ï�Ò>×©Í$ØVÝ¬×EÕ>Ô
Õ>×©ã�Í äór�Ô�ÍPØ�ÍjÒ�Ë�á.Ë ÕpÕ>Ò�Ï�æ"Í$Ó�Õ>Ë£Ò>×©Í$ØqÓ�Ë£Ò>Ò�Í$Ø>Ñ�Ë£É¿Û¦×©É�ÚNÕ�Ë
ÎE×©É�ÍPÏ ÒkÓ2Ë�É�Õ>Ë£Ù�ÒV×©É�Õ>Í$Ò>Ñ.Ë�Î�Ï�Õ�×©Ë�ÉzÏ�Ò>ÍÞØ�Ô�Ë�Ý¬É[×©ÉõùH×©Ú�Ù�Ò�Í
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Õ>Ô�ÍVÏ â�É�ÍkÚ�Í$Ë¦Û¦Í$Ø>×�Ó-×©É�Õ>Í$Ò>Ñ.Ë�Î�Ï Õ>×©Ë�ÉnÝ¬Ô¿×©Ó�ÔyÏ�Ò>ÍkØ>Ô�Ë�Ý¬É
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r�Ô�Í$Ò>ÍåÏ Ò�Í Õ"Ý�Ë Ø>×EÚ£É�× ��Ó2Ï�É�ÕóÕ"èÑ�ÍPØ Ë àñÛ¦Í2Ú£Í2É�Í$Ò�Ï£Ó�è
Ø>Ù¦ë.Í$Ò>ÍPÛ áèóÕ�Ô�×�ØÖÏ�Ñ�Ñ�Ò�Ë£Ï�Ó�Ô Ï â É¿ÍyÌ×©Ø>Ù¿Ï�ÎtØ�Í$Ò>Ì£Ë�×©É�Ú¿ä
r�Ô�ÍPØ�ÍdÏ Ò�Í30
����Ä2Å 	��HÃ
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Ø>Ô¿Ï Ñ.Í�Ë àÕ�Ô�Í;Ó�Ë£É�Õ>Ë�Ù¿Ò�Ó�Ò�Í$Ï Õ>Í$Ø�Ï ÉkÏ ãpá�×©Ú�Ù¿×*Õ"è¬Ï£ØÐ×©É&Õ>Ô�Í
Ó2Ï£Ø�ÍGË�à¿ÏaÓ�×©Ò�Ó�Ù�Î�Ï�Ò.Ó2Ë�É�Õ>Ë£Ù�Ò2ÜPà�Ë�Ò�Ý¬Ô�×�Ó�Ô�Ò>Ë�Õ�Ï�Õ�×©Ë�É�Ï á.Ë�Ù¦Õ
Õ>Ô¿ÍÖÓ�Ë£É£Õ�Ë�Ù�ÒqÓ�Í2É�Õ�Ò>Í�×�ØdÉ�Ë�ÕVË�á�Ø�Í$Ò>Ì�Ï á¿ÎEÍ�ä �ZÔ�Í$ÉñÕ>Ô�×�Ø
Ë¦Ó2Ó2Ù�Ò�Ø2Ü Õ�Ô�ÍaÒ�Ï É�ßqË à.Õ>Ô�ÍaãnÏ Õ>Ò�×Eð�Ù�Ø�ÍPÛpÕ>Ëd×�Û¦Í2É�Õ�×*à�èkÕ>Ô�Í
Ï�â�É�ÍLÕ�Ò�Ï�É¿Ø�à�Ë�Ò�ãnÏ�Õ>×©Ë£Éöî�ãnÏ Õ>Ò�×*ð 4 ��� ×©Éô|tÎ©Ú�Ë�Ò�×EÕ>Ô�ã
�PïÞÛ¦Ò�Ë�Ñ¿ØÖà�Ò�Ë�ã �óÕ>Ë øä ��É Ú�Í2É¿Í2Ò�Ï ÎaÕ�Ô�×�ØjÑ�Ò>Ë£á�Î©Í2ã
Ë¦Ó2Ó2Ù�Ò�ØÖÝ¬Ô�Í2ÉZÕ>Ô�ÍñÓ�Ë£É£Õ�Ë�Ù�ÒÖ×©ØÞÏóÓ2Ë�É�×�ÓNØ>Í$Ó�Õ�×©Ë�É3ä~��É
Õ>Ô¿ÍÞØ>×*Õ�Ù¿Ï�Õ�×©Ë�ÉòÝ¬Ô�Í2Ò�Í�ã�Ë£Ø�ÕkË à�Õ>Ô¿ÍÞÓ�Ë£É�Õ>Ë�Ù¿Òk×�ØkÓ�Ë£É�×�Ó
î�à�Ë£Ò�Í2ð�Ï ã�Ñ�Î©ÍaÏVØ�Õ>Ò�Ï ×©Ú£Ô£Õ�ÎE×©É�Í�Ü£×©É�Õ�Ô�Í-Ó$Ï�Ø>ÍtÝ¬Ô�Í$Ò>ÍtÕ>Ô�Í
Ó�Ë£É�Õ>Ë�Ù¿ÒH×�Ø0Ï&Î©Ë�É�Ú-Õ>Ô�×©Épá�Ë7ð¿ï�Ü Õ>Ô�ÍaØ>É¿Ï�ß�Í¬Ó2Ï�ÉqË£É�Î©èdÙ¿Ø�Í
Õ>Ô¿ÍaÓ�Ë�É�Õ�Ò>Ë£Î�Ñ.Ë�×©É�Õ�ØHË£ÉVÕ�Ô�Í¬Ò>Í$ãnÏ ×©É¿Û¦Í$Ò�Ë�à�Õ�Ô�ÍaÓ�Ë£É£Õ�Ë�Ù�Ò
Õ>ËzÒ>ÍPØ�Ë£Î©Ì�Í Õ>Ô¿ÍjÏ�ãqá�×©Ú£Ù�Ë�Ù¿Ø�ã�Ë�Õ>×©Ë�É[Ï�É¿ÛõÔ�Í$É¿Ó�ÍÖÕ>Ô�×�Ø
Ø>×*Õ�Ù¿Ï�Õ�×©Ë�Éò×©ØVÏ Î�Ø�ËLÙ�É�Ø"Õ�Ï á�Î©Í äy��ð¦Ï�ã�Ñ�Î©Í$Ø&Ë àaÓ2Ë�É�Õ>Ë£Ù�Ò�Ø
Ï É�Û�Õ>Ô¿Í2×©Ò�×©É�Õ>Ò�×©É¿Ø>×©Ó�Ó2Ë�É¿Û¦×EÕ�×EË£É�ÉÙ�ãqá.Í2Ò�Ø;Ï�Ò>Í-Ú�×©Ì�Í$É�×©É

 ÍPÓ�Õ>×©Ë£É �ä ��ä-��3Ä$Å 	 ��Ã
		Ç�ÿ û � û � û Å7Æ¿Ç üyÝ¬Ô�×�Ó�Ô Ë¦Ó2Ó2Ù�Ò�Ø;Ý¬Ô�Í2ÉnÕ>Ô�Í
Ó�Ë£É�Õ>Ë�Ù¿ÒG×©ØHà�Ò�Ë�É�Õ�Ë í§Ñ¿Ï Ò�Ï Î©Î©Í2Î�Õ�Ë�Õ>Ô�ÍaÓ$Ï ã�Í$Ò�Ï-×©ÉVÕ�Ô�Í�Õ�Ï�Ò�í
Ú�Í2Õ�Ñ.Ë£Ø>×EÕ>×©Ë�É3äÐ��ÉkÕ>Ô�×�ØÐÍ$Ì�Í$É£Õ$Ü7Õ>Ô�Í�Ó�Ë£ã�Ñ�Ù¦Õ>ÍPÛ ��Ï£Ó�Ë£á�×�Ï É
Ø>Ù¦ë.Í$Ò�ØpÏLÕ"Ý�Ë íAà�Ë�Î�ÛñÛ¦Í2Ú£Í2É�Í$Ò�Ï£Ó�èòÏ É¿Û[×EÕ�ØkÒ�Ï É�ßñÛ¦Ò�Ë�Ñ¿Ø
à�Ò�Ë�ã ��Õ>Ë �ä¬r�Ô�×�Ø¬Ô¿Ï�Ñ�Ñ.Í2É¿Øtá�ÍPÓ2Ï Ù�Ø�Í�Õ�Ô�ÍdÕ"Ý�ËnØ�Ô�ÍPÏ Ò
ã�Ë¦Û¦Í$ØqË à&Ï�â�É�ÍNÛ¦Í�à�Ë£Ò>ãnÏ Õ>×©Ë�Éñá.Í$Ó2Ë�ã�ÍÖ×©É¿Ï£Ó2Ó2Í$Ø�Ø�×©á�Î©Í
Ø>×EãpÙ�ÎEÕ�Ï�É�Í2Ë£Ù¿Ø>ÎEè�ä���Ë�É¿Ø>Í$÷�Ù�Í$É�Õ>Î©è�Õ>Ô¿Í2Ò�ÍVÏ Ò�ÍdË�É�Î©èÖà�Ë�Ù�Ò
Ò�Í2ãnÏ ×©É�×©É�ÚNÛ¦Í$Ú�Ò�Í2ÍPØVË�àaà�Ò>Í$Í$Û¦Ë£ã ×EÉõÕ>Ô�ÍLË�á�Ø�Í$Ò>Ì�Ï�Õ�×©Ë�É
Õ>ËLÓ�Ë£É�Õ>Ò�Ë�Î0ÏjØ>×EðyÛ¦Í2Ú£Ò>Í$ÍVË à;à�Ò>Í$Í$Û¦Ë£ãKÒ>Ë£á�Ë�Õ2Ü�Ó2Ï�Ù¿Ø>×EÉ¿Ú
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Õ>Ô�ÍpÓ�Ë�É�Õ�Ò>Ë£Î�Ø"Õ�Ò�Ï Õ>Í$Ú�èÞÕ>ËÖá.Í$Ó2Ë�ã�Íd×©Î©ÎEíAÑ.Ë£Ø>Í$Û�äar�Ô�ÍqÒ>Í2í
Î©Ï Õ>×©Ë�É�Ø�Ô�×©ÑÞá�Í2Õ"Ý�Í$Í2ÉNÕ�Ô�ÍqÏ�É�Ú�Î©ÍdË àG×©É¿Ó2ÎE×©É¿Ï Õ>×©Ë�ÉÞË à0Õ>Ô¿Í
Ó�Ë�É�Õ�Ë�Ù�ÒGÏ É�ÛkÕ�Ô�Í¬Ó�Ë�É�Û¦×EÕ>×©Ë�ÉkÉÙ�ãpá.Í2Ò0Ë à.Õ>Ô�Í �£Ï�Ó2Ë�á�×�Ï É
×©Ø�Ø>Ô�Ë�Ý¬ÉjÍ�ð¦Ñ�Í$Ò>×©ã�Í$É£Õ�Ï Î©Î©èV×©É 
 Í$Ó�Õ>×©Ë�É ��ä � ä

��Ë Õ�Ôñã�ËÛ�Í$Ø�Ë àaÛ¦Í$Ú�Í$É�Í2Ò�Ï�Ó2èyÓ2Ï Éñá.ÍÖÛ¦Í2Õ>Í$Ó�Õ>ÍPÛñá�è
ã�Ë�É�×EÕ>Ë£Ò>×©É�Ú Õ�Ô�ÍnÓ�Ë£É¿Û¦×EÕ>×©Ë£ÉyÉÙ�ãqá.Í2Ò�Ø&Ë à�ãnÏ�Õ�Ò>×�Ó�ÍPØt×©É
Õ>Ô�Í�Ø>èØ�Õ>Í$ãLä��ZÔ�Í$ÉòÏjãnÏ Õ>Ò�×*ðL×�Ø&Ò�Ï�É�ßyÛ¦Í �.Ó�×©Í2É�Õ2Ü�×*Õ�Ø
Ó�Ë�É�Û¦×EÕ>×©Ë�ÉõÉÙ�ãpá.Í2Ò�Ò�×©Ø>Í$ØqÕ�Ë[×EÉ �¿É�×EÕ"è äö{tÙ�ã�Í2Ò�×�Ó2Ï Î©Î©è Ü
Õ>Ô�×�Øp×�Ø�Ó�Ë�ã�Ñ¿Ù¦Õ>ÍPÛõáèóÓ2Ï�Î�Ó�Ù�Î�Ï�Õ�×©É�ÚNÕ>Ô¿ÍNÒ�Ï Õ>×©Ë´Ë�àtÕ>Ô¿Í
Î©Ï�Ò>Ú£Í$Ø�Õ�Ï�É¿ÛdØ>ãnÏ Î©Î©Í$Ø�Õ.Û¦×�Ï Ú£Ë�É¿Ï�Î7Ì7Ï�Î©Ù�Í$Ø3×©É&Õ>Ô¿Í;Ø�×©É�Ú£Ù�Î�Ï Ò
Ì7Ï�Î©Ù�Í;Û¦ÍPÓ�Ë�ã�Ñ.Ë£Ø>×EÕ>×©Ë�ÉÐä��§à¿Õ>Ô�×�ØÐÒ�Ï�Õ�×©ËaÒ>×�Ø>Í$ØÐÏ�á�Ë�Ì£Í;Ø>Ë�ã�Í
Õ>Ô�Ò�Í$Ø>Ô�Ë�Î�Û�Ü£Õ>Ô�Í&ãnÏ�Õ�Ò>×Eðp×©Ø�Ó�Ë£É¿Ø>×©Û�Í2Ò�Í$ÛpÕ>Ëqá�Í&Ò�Ï É�ß�Û¦Í2í
��Ó�×©Í2É�Õ$ä r�Ô�Í[Û¦×©ã�Í2É�Ø�×©Ë�É�Ï Î©×EÕ"èõË àqÕ>Ô�Í[Û¦Í���Ó�×©Í2É�Ó�è ×�Ø
Õ>Ô�Í ÉÙ�ãpá�Í$Ò&Ë�à�Û¦×�Ï�Ú�Ë�É�Ï ÎHÌ7Ï�Î©Ù�Í$ØtÕ>Ô¿Ï ÕVÏ Ò�ÍqÎ©ÍPØ>Ø-Õ>Ô�Ï É
Õ>Ô�ÍjÎ�Ï Ò�Ú�Í$Ø�ÕVÌ�Ï Î©Ù�ÍjÛ¦×©Ì×©Û�Í$ÛñáèñÕ>Ô�ÍÞÕ>Ô¿Ò>ÍPØ�Ô�Ë£Î�Û�äõr�Ô�Í
Õ>Ô�Ò�Í$Ø>Ô�Ë�Î�Û�Ø�Û¦Í�Õ�Í2Ò�ã�×©É�Í$ÛdÍ2ð¦Ñ�Í$Ò>×©ã�Í2É�Õ�Ï Î©Î©è¬à�Ò>Ë£ã}Ø"Õ�Ï á�×©ÎEí
×*Õ"èyÕ>Ò�×©Ï�Î�Ø-Ý�Í2Ò�Í � � � �Þà�Ë�ÒdÕ�Ô�ÍnÏ�â�É�ÍnÕ>Ò�Ï É¿Ø�à�Ë�Ò�ãnÏ�Õ�×EË£É
ãnÏ�Õ>Ò�×Eðmî�×©É¿Û�×©Ó$Ï�Õ�×EÉ¿Új×©É�Õ>Ò�×©É¿Ø>×©Ó Û¦Í$Ú�Í$É�Í2Ò�Ï�Ó2è¦ï�Ï�É¿Û � � �
à�Ë�Ò�Õ>Ô�Í ��Ï£Ó�Ë£á�×�Ï Énî�×©É¿Û�×©Ó$Ï�Õ�×EÉ¿Ú¬Í�ðÕ>Ò�×©É¿Ø�×�ÓGÛ¦Í$Ú�Í$É�Í2Ò�Ï�Ó2è¦ï�ä
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r�Ô�Í$Ø>ÍyÑ�Ò�Ë�á�Î©Í$ãnØnÓ2Ï�ÉZá�ÍzË�Ì�Í$Ò�Ó2Ë�ã�ÍLáèmÕ�Ô�ÍòÙ¿Ø�ÍzË à
ãqÙ�ÎEÕ�×EÑ¿ÎEÍ[Ó2Ë�É�Õ>Ë£Ù�Ò�Ø2ä 
 Í2Ò�Ì�Ë£×©É�ÚZÓ2Ï�É~á.ÍmÑ.Í2Ò>à�Ë�Ò�ã�Í$Û
à�Ò>Ë£ã Õ>Ô�Í[Ù¿Ø>ÍñË àqÕ"Ý�ËôØ�Í$Ñ¿Ï Ò�Ï�Õ�ÍzÓ2Ë�É�Õ>Ë£Ù�Ò�Ø2Ü�Í$Ï�Ó�Ô Ë à
Ý¬Ô�×�Ó�Ô ×©É¿Û�×EÌ×�Û¦Ù¿Ï�Î©ÎEèeØ>Ù¦ë�Í2Ò�ØZÍ�ðÕ�Ò>×©É¿Ø>×�Ó Û�Í2Ú�Í$É�Í2Ò�Ï�Ó2è
î�Ý¬Ô�Í$Ò>Í�á.Ë Õ�ÔóÏ Ò�Í�Ñ¿Ï Ò�Ï Î©Î©Í2ÎHÕ�ËNÕ>Ô�ÍÖ×EãnÏ�Ú�ÍpÑ�Î�Ï É�ÍnÏ�É¿Û
Õ>ÔÙ¿ØqÕ>Ô�Í �£Ï�Ó�Ë£á�×�Ï Éñà�Ë£ÒqÍPÏ�Ó�ÔóÓ2Ë�É�Õ>Ë£Ù�ÒqÔ�Ï�ØpÒ�Ï�É�ß �ï�Ü
Ñ�Ò>Ë�Ì×�Û¦ÍPÛVÕ�Ô¿Ï�Õ�Õ�Ô�Í2è�Î©×©ÍtÏ�Õ�Û¦×Eë.Í$Ò>Í$É�Õ�Û¦Í$Ñ¦Õ>Ô¿Ødî'Ï Ò�ÍtÉ�Ë�Õ
Ó�Ë í§Ñ�Î�Ï É�Ï Ò�ï�ä |tÉ Í�ð�Ï ã�Ñ�Î©ÍL×�ØnØ>Ô�Ë�Ý¬Éô×EÉ ùH×©Ú�Ù�Ò�Í � �ä
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Û¦Í$ÒtÕ�ËÖãnÏ ×©É�Õ�Ï�×©ÉjÓ2Ë�É¿Ø>×�Ø"Õ�Í2É�ÕtÑ�Î�Ï�Ó2Í2ã�Í$É£ÕaË�àGÕ>Ô�ÍqÕ>ËË£Î'Ü
Õ>Ô¿×©Ø�Ý�Ï�Ø�Ó2Ë�ã�Ñ�Ù¦Õ�Í$ÛjÏ�Ø�Ò�Ë Õ�Ï�Õ>×©Ë£ÉÞÏ á.Ë�Ù�Õ�Õ�Ô�ÍdÎ©Ë¦Ó2Ï�Õ�×©Ë�É
Ë à�Õ>Ô¿Í�Õ>ËË�Î�Õ>×©Ññ×EÉzÕ>Ô¿Ín×©ãnÏ Ú�Í�änr�Ô�×�ØdÎ©ËÓ$Ï�Õ�×EË£ÉyãpÙ¿Ø"Õ
á.Íd×©Û�Í2É�Õ>× �¿ÍPÛnáè�Õ>Ô¿ÍdË�Ñ.Í2Ò�Ï�Õ>Ë£Ò2ä

� ¼�µ£¼� ¼��a� ����� ���Ê�¿�����'¥¦�2¡�� �'�	��� |aÉ Í�ð¦Ñ.Í2Ò�×Eã�Í$É�Õ
Ý�Ï�Ø�Ó2Ë�É¿Û�Ù¿Ó�Õ�Í$ÛdÕ�ËaÕ�Í$Ø�Õ�Õ>Ô¿Í�Ò�Ï É�Ú£Í�Ë à�Ñ.Ë£Ø�Ø>×Eá¿ÎEÍGÑ.Í2Ò>Õ>Ù¿Ò�í

á¿Ï�Õ�×EË£É¿Ø3Ë�à�Õ�Ô�Í;Ý�Ë�Ò�ßÑ�×©Í$Ó2Í�à�Ò�Ë�ã Õ�Ï�Ò>Ú£Í�Õ�Ñ.Ë£Ø>×EÕ>×©Ë�ÉÐä�r�Ô�Í
Í�ð¦Ñ�Í$Ò>×©ã�Í$É£ÕpÝ�Ï£Ø�Ó�Ë£É¿Û¦Ù¿Ó�Õ>Í$Ûmáèóã�Ë�Ì×©É�ÚNÕ�Ô�ÍyÒ�Ë�á.Ë Õ
á¿Ï�Ó�ßyÏ7Ý�Ï7èLà�Ò>Ë£ãKÕ>Ô¿Í Õ�Ï Ò�Ú�Í2Õ&Ñ.Ë£Ø>×EÕ>×©Ë�ÉyÕ>ËyÏLØ"Õ�Ï Ò>Õ>×©É�Ú
Ñ�Ë�Ø�×EÕ>×©Ë£É3äõr�Ô�ÍLÑ¿Ï Ò>ÕpÝ�Ï�ØVÕ>Ô¿Í2É Ñ�Í$Ò�Õ�Ù�Ò>á.Í$Û Ï É�Û[Õ>Ô¿Í
Ò>Ë£á�Ë�Õ�Ï£Ø�ß£Í$ÛNÕ�ËjØ>Í2Ò�Ì�ËÞá¿Ï�Ó�ßLÕ�ËjÕ>Ô�ÍpÕ�Ï�Ò>Ú£Í�Õ�Î©ËÓ$Ï�Õ�×EË£É3ä
|åÕ"èÑ�×�Ó2Ï�Î�Ò�Ù�É´×�ØtØ>Ô�Ë�Ý¬Éy×©ÉyùH×©Ú�Ù�Ò�Í �
�nÝ¬Ô�×�Ó�ÔyØ>Ô�Ë�ÝaØ
Õ>Ô�ÍdÓ�Ë£ã�Ñ�Ù¦Õ�Í2Ò�Ì×EÍ$ÝZË àHÕ>Ô¿Í�Ø>Í$÷�Ù�Í$É¿Ó�Í�Ý¬×EÕ>ÔjÒ�Í�à�Í2Ò�Í2É�Ó�Í
Ï É¿ÛôÕ�Ò�Ï£Ó�ß×EÉ¿ÚõØ�É¿Ï�ß�ÍPØÖØ>Ù�Ñ�Í$Ò>×©ã�Ñ.Ë£Ø>Í$Û Ë�ÉZÕ>Ô�ÍòÌ×©Û�Í2Ë
×EãnÏ�Ú�ÍPØ�ä ���£ÏLØ�Ô�Ë�ÝaØ&Õ�Ô�ÍÖÓ2Ë�É�Õ>Ë£Ù�ÒkÏ�ØkØ>Í2Í$Éòà�Ò>Ë£ã^Õ>Ô¿Í
Õ�Ï Ò�Ú�Í2Õ�Ñ�Ë�Ø�×EÕ�×EË£É3Ü ×©É�Ý¬Ô�×�Ó�ÔpÕ>Ô�ÍtØ>è¦Ø"Õ�Í2ã ×©É�×EÕ>×�Ï Î©×�Ø�ÍPØ�Õ>Ô¿Í
Ò>Í2à�Í2Ò�Í2É¿Ó2Í�Ø>É¿Ï ß£Í ä �
� ápØ�Ô�Ë�ÝaØ�Õ>Ô¿Í�Ò�Ë�á.Ë Õ0Ñ.Í2Ò>Õ>Ù�Ò�á�ÍPÛkÕ�Ë
Õ>Ô�Í�Ø"Õ�Ï Ò>Õ>×©É�Ú¬Ñ.Ë£Ø>×EÕ>×©Ë�É3ä���É ���£Ó�Ü7Õ>Ô¿Í�Ñ¿Ï�Ò�ÕH×�Ø�Ñ.Í2Ò>Õ>Ù�Ò�á.Í$Û
á�èjÏ Õ>Ò�Ï É�Ø�Î�Ï�Õ�×©Ë�ÉÞÏ�É¿ÛLÒ�Ë Õ�Ï Õ>×©Ë�ÉÐä�r�Ô�ÍqÓ�Ë�ã�Ñ.Ë�É¿Í2É�ÕaË à
Ò>Ë�Õ�Ï�Õ�×©Ë�ÉnÏ á.Ë�Ù�Õ�Õ�Ô�Í�Ë�Ñ¦Õ�×©Ó$Ï Î�Ï�ð¦×�Ø;Ë�àÐÕ>Ô¿Í�Ó$Ï ã�Í$Ò�ÏkÓ2Ë�Ò>í
Ò>ÍPØ�Ñ.Ë�É¿Û¿ØaÕ�ËÖÕ�Ô�Í ã�×©Ø�Ø>×EÉ¿Ú Û�Í2Ú�Ò�Í2ÍqË à�à�Ò>Í$Í$Û¦Ë£ã Ë�à�Õ>Ô¿Í
Ò>Ë£á�Ë�Õ2äÞ��Ë�É¿Ø>Í$÷�Ù�Í$É�Õ>Î©è Ü3Õ�Ô�×�Ø�Ò>Ë�Õ�Ï�Õ�×©Ë�Éy×�Ø�Ô¿Ï�É¿Û¦Î©Í$Û´á�è
Ï Î�Ø�ËVÒ>Ë�Õ�Ï�Õ�×©É�ÚdÕ>Ô¿ÍtÕ�Ï Ò�Ú�Í�Õ�Ò�Í�à�Í2Ò�Í2É�Ó�Í-Ó2Ë�É�Õ>Ë£Ù�Ò�Ï á.Ë�Ù¦Õ¬Ï
Ñ�Ò>Í2í§Ø>Ñ.Í$Ó�× �¿ÍPÛdÑ.Ë�×©É�Õ0×©ÉVÕ>Ô�Í¬×©ãnÏ Ú£Í�Ñ�Î�Ï É¿Í ä �
��Û 
Î¦Ø�Ô�Ë�Ý
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Õ>Ô¿ÍqØ>Í$÷�Ù�Í2É�Ó�ÍdË àG×EÕ>Í$Ò�Ï Õ>×©Ë�É�Ø¬Ï�Ø�Õ�Ô�ÍVÒ�Ë�á.Ë ÕaÒ�Í�Õ�Ù�Ò>É�Ø�Õ>Ë
Õ>Ô¿ÍÖÕ�Ï Ò�Ú�Í�ÕqÑ�Ë�Ø�×EÕ>×©Ë£É3ä´r;èÑ�×�Ó$Ï Î�Ó2Ë�ÉÌ�Í$Ò>Ú£Í2É¿Ó2Í Ñ�Í$Ò�à�Ë£Ò�í
ãnÏ É�Ó�Í-à�Ë�Ò�Õ>Ô¿×©Ø�Í2ð¦Ñ�Í$Ò>×©ã�Í2É�Õ�×�Ø�Ø>Ô�Ë�Ý¬Éj×©ÉjùH×©Ú�Ù�Ò�Í � �¦ä

r�Ô�×�Ø-Í2ð¦Ñ�Í$Ò>×©ã�Í2É�Õ�Ø�Ô�Ë�Ý�Í$ÛyÕ>Ô¿Ï Õ�Õ>Ô�Í Õ�Ò�Ï�É¿Ø�Î�Ï Õ>×©Ë�É¿Ï�Î
Ñ.Í2Ò>Õ>Ù�Ò�á¿Ï�Õ�×©Ë�Ék×�ØHÎ©×Eã�×EÕ�Í$Û&áè�Õ>Ô�Í¬Ò�Í$÷�Ù�×©Ò�Í2ã�Í2É�Õ3Õ�Ë&ß£Í2Í$Ñ
Õ>Ô¿ÍkÓ�Ë�É�Õ�Ë�Ù�Ò¬Ý¬×EÕ>Ô¿×EÉÞÕ>Ô¿Íd×EãnÏ�Ú�Í-á�Ë£Ù�É¿Û�Ï�Ò>è�Ü¿Ò>ÍPØ�Ù¿Î*Õ�×©É�Ú
×©ÉòÏjãnÏ ð×©ãpÙ�ã Ë à�Ï Ñ�Ñ�Ò�Ë7ð¦×©ãnÏ�Õ>Í$Î©è � � � ã�ã Õ�Ò�Ï�É¿Ø�Î�Ï í
Õ>×©Ë£É¿Ï ÎÐÑ.Í2Ò>Õ>Ù¿Ò>á¿Ï Õ>×©Ë�ÉL×©ÉLð�Ü.èLÏ É�Û � ä-r�Ô�ÍqãnÏ�ð¦×©ãqÙ¿ã
Ò�Ë Õ�Ï Õ>×©Ë�É�Ï Î¿Ñ.Í2Ò>Õ>Ù¿Ò>á¿Ï Õ>×©Ë�É�Ë�àÐÕ>Ô¿Í�Ï�É�Ú�Î©ÍaË�à�×©É¿Ó�Î©×©É¿Ï Õ>×©Ë�É
Ë àtÕ>Ô�ÍjÑ�Î�Ï É�ÍÖÝ�Ï£ØkÎ©×©ã�×*Õ�Í$ÛzÕ>Ë � � � Ï á.Ë�Ù�ÕVÕ>Ô¿ÍÞÒ�Í�à�Í$Ò�í
Í2É�Ó�ÍÞÏ�É�Ú�Î©Í�Ë�à ' 7  � � Ý¬×*Õ�ÔóÏNÎ©×©ã�×EÕ�Ë�à  � � Ï á.Ë�Ù¦Õ
Õ>Ô¿Í&Ô¿Ë�Ò�× �$Ë�É�Õ�Ï�Î.Ï ð¦×©Ø�Ý¬×EÕ>ÔjÏqÒ�Í�à�Í$Ò>Í$É¿Ó�Í&Ë�Ò�×©Í2É�Õ�Ï Õ>×©Ë�É Ë�à
� � î'Ø�Í$Íkù�×©Ú£Ù�Ò>Í � �7ï�ä

 Í2Ò�Ì�Ë£×EÉ¿Únà�Ò�Ë�ã^Ò�Í�à�Í$Ò>Í$É¿Ó�Í�Ï É¿Ú�Î©Í$Ø&Ë Õ�Ô�Í2Ò�Õ�Ô¿Ï É�' 7

 � � Ô�Ï�ØLÏ Î�Ø>Ëõá�Í$Í2É Õ>ÍPØ"Õ�Í$Û�Ü�Ý¬×EÕ>ÔöÕ>Ô�Í[Ø>èØ�Õ>Í$ã Ø>Ù¿Ó�í
Ó�ÍPØ>Ø�à�Ù�Î©Î©èkÒ�Í$Ø>Ñ�Ë£É¿Û¦×©É�Ú�Õ>ËVÑ�Í$Ò�Õ�Ù�Ò>á�Ï�Õ>×©Ë£É¿Ø0Ë à�Õ>Ô¿ÍtÝ�Ë�Ò�ß£í
Ñ�×©Í$Ó2Í�Ý¬×EÕ>Ô � � � / ' / � � � äy|�ÕVÕ>Ô¿ÍnÍ�ðÕ>Ò�Í2ã�Í Í$É¿Û�Ø
Ë à�Õ�Ô�×�ØdÒ�Ï�É�Ú�Í�Ü�Õ�Ô�ÍnÒ�Ï É�Ú£Í�Ë à¬Ñ.Í2Ò�ã�×©Ø�Ø>×Eá¿ÎEÍqÑ�Í$Ò�Õ�Ù�Ò�á¿Ï�í
Õ>×©Ë£É¿ØÐ×�ØÐÎ©×©ã�×EÕ>ÍPÛ-Ø>×©É¿Ó�ÍGÕ�Ô�Í�Ñ�Í$Ò�Õ�Ù�Ò>á.Í$ÛkÑ¿Ï Ò>Õ�ãpÙ¿Ø�Õ�Ô¿Ï7Ì£Í
� � � ' � � � � ä �§à ' � � � Õ�Ô�Í2É Õ�Ô�Í[Ó�Ë�ã�Ñ¿Ù¦Õ>ÍPÛ

θ +/- 200mm

+/- 200mm
+/- 200mm

o

o

+/- 20

+/- 40 

� � � �����	��� 
��
A��G��D¿<'@'
��7�9�/@��"�'@	���'��
�@	89����<

��Ï£Ó�Ë�á¿×©Ï�Éõ×�Ø ×©É¿Ó�Ë£Ò>Ò�Í$Ó�ÕLî'Ø�×©É¿Ó2ÍÞÕ�Ô�ÍyÑ¿Ï�Ò�Õ�Ô¿Ï£Ø�Ñ¿Ï£Ø>Ø>Í$Û
Õ>Ô�Ò�Ë�Ù�Ú£ÔyÕ�Ô�ÍnØ�×©É�Ú£Ù�Î�Ï Ò�×EÕ"è¦ïaÏ É¿Ûz×Eà ' � � � ; Õ�Ô�Í2ÉòÕ>Ô¿Í
Ó�Ë�É�Õ�Ë�Ù�ÒLá.Í$Ó�Ë£ã�Í$Øj×©É�Õ>Ò�×EÉ�Ø�×�Ó2Ï�Î©ÎEèmÛ¦Í2Ú£Í2É�Í$Ò�Ï Õ>ÍñÏ É¿Û ×�Ø
Ø�Ù�á�æ"Í$Ó�Õ�Õ�Ë à�Ò>ÍP÷£Ù¿Í2É�ÕaÓ2Ï�Õ�Ï�Ø�Õ>Ò�Ë�Ñ�Ô¿×©ÓaÕ>Ò�Ï�Ó�ß×©É�Úkà	Ï�×©ÎEÙ¿Ò>Í�ä

� ¼�µ�¼©«�¼ ®�����½2�©���	��� r�Ô¿ÍnÏ�Ó2Ó2Ù�Ò�Ï�Ó�èLË�à�Ñ�Î�Ï�Ó2Í2ã�Í$É£Õ&Ë à
Õ>Ô�ÍLÒ�Ë�á.Ë ÕqÙ¿É¿Û¦Í2Ò�Ì×�Ø>Ù¿Ï Î�Ø�Í$Ò>Ì£Ë�×©É�ÚNÝ�Ï�Ø Ï Î�Ø>ËyÕ�Í$Ø�Õ>Í$Û3ä
r�Ô�ÍtÝ�Ë�Ò�ßÑ�×©Í$Ó�Í¬Ý�Ï�Ø�Î©Í�à�Õ ��ð¦Í$Û�Ü�Ï É�Û Õ>Ô�Í&Ò�Ë�á.Ë Õ�Ï£Ø�ß£Í$Û
Õ>ËmØ>Í2Ò�Ì�Ëóá¿Ï�Ó�ß Õ>ËóÕ>Ô�ÍzÕ�Ï�Ò>Ú£Í�ÕjÑ�Ë�Ø�×EÕ>×©Ë£Émà�Ò�Ë�ã ÏmØ�Í2í
Ò>×©Í$ØkË àtÒ�Ï É¿Û�Ë�ã Ø"Õ�Ï Ò>Õ>×©É�ÚyÑ.Ë£Ø>×EÕ>×©Ë�É¿Ø2äzr�Ô�ÍLÏ�Ó$Ó�Ù�Ò�Ï�Ó2è
Ë àGÑ�Ë�Ø�×EÕ�×EË£É�×©É�ÚNî �pØ"Õ�Ï É¿Û�Ï�Ò�ÛNÛ�Í2Ì×�Ï�Õ>×©Ë£É�ï�Ë àGÕ>Ô¿ÍpÓ$Ï ã í
Í2Ò�ÏÞ×©ÉòÕ>Ô¿×©ØkÍ�ð¦Ñ�Í$Ò>×©ã�Í$É£Õ�Ý�Ï�Ø�� � � �£ø ã�ã^×©É´ð[Ï É�Ûzè
Ï É¿Û � � � ã�ã ×©É �&Ý¬×*Õ�Ô � � �7ø � ×EÉÖá�Ë�Õ>ÔjÑ�×EÕ�Ó�ÔÞÏ�É¿ÛÞÒ>Ë£ÎEÎAä
r�Ô�Í¬ãnÏ�ð¦×©ãqÙ¿ãåÍ2Ò�Ò>Ë£ÒGã�Í$Ï�Ø>Ù�Ò�Í$ÛpÏ�Õ�Õ�Ô�Í¬Õ�Ë�Ë£Î¦Õ>×©Ñ�Ë�Ì£Í2Ò
ÏjØ>Í2Ò�×©Í$Ø&Ë à�Ò�Ù�É¿ØdÝ�Ï�Ø �$ã�ãLÜÐÝ¬×*Õ�Ô[Ï Î©ã�Ë£Ø�Õ&Ï�ÎEÎGÍ$Ò>Ò�Ë�Ò�Ø
á�Í$×EÉ¿ÚkÎ©Í$Ø�Ø0Õ>Ô¿Ï�É �¦äìø�ã�ãLä0r�Ô�×�Ø�×�ØGË�àÐÔ�×©Ú�Ô�Í$Ò�Ï�Ó$Ó�Ù�Ò�Ï�Ó2è
Õ>Ô¿Ï�ÉqÕ�Ô�ÍaÓ2Ï�ã�Í2Ò�ÏaÑ.Ë£Ø>×EÕ>×©Ë�É�×©É�Ú&Û¦Ù�Í�Õ�ËkÓ�Ë�Ò�Ò�Í2Î�Ï�Õ�×EË£É¿ØÐ×©É
Õ>Ô�ÍdÑ.Ë£Ø>×EÕ>×©Ë�ÉÖÏ�É¿ÛÞÒ>Ë�Õ�Ï�Õ�×©Ë�ÉÖÍ$Ò>Ò�Ë�Ò�Ø2ä

r�Ô�ÍpÓ�Ë£É�Ì£Í2Ò�Ú�Í$É¿Ó�ÍdÒ�Ï�Õ�ÍkÝ�Ï£ØtÏ�Î©Ø>ËnÓ�Ë£ã�Ñ�Ù¦Õ�Í$Û�Ü�Ý¬×EÕ>Ô
Õ>Ô�Í&ã�Í$Ï�É�Õ>×©ã�ÍaÕ�ËpÓ2Ë�ÉÌ�Í$Ò>Ú£Í2É¿Ó2Íaá.Í2×©É�Ú � ä9øqÓ�è¦Ó2ÎEÍPØ;Ï à�í
Õ>Í2ÒqÕ>Ô¿ÍjÒ�Ë�á.Ë ÕpÔ¿Ï�ØpÒ�Í$Ï£Ó�Ô�Í$ÛñÕ�Ô�ÍjÉ�Ë�É¦í§Î©×©É�Í$Ï�ÒVÓ�Ë£É£Õ�Ò>Ë£Î
�2Ë�É¿Í�Ø>Ô�Ë�Ý¬ÉÞ×EÉLùH×©Ú�Ù�Ò�Í ��� ä

� ¼�µ�¼�µ£¼ �0·*������¢´·*�P���ô�'�>�£½�¾ ����� | �¿É¿Ï ÎGÍ2ð¦Ñ�Í$Ò>×©ã�Í2É�Õ
Ý�Ï£Ø Ó2Ë�É¿Ó2Í2Ò�É�Í$ÛKÝ¬×EÕ�ÔhÓ�Î©Ë�Ø�ÍPÛKÎ©Ë�Ë£ÑKÕ>Ò�Ï�Ó�ß×©É�ÚêÏ�É¿Û
Ï ×©ã�Í$ÛñÕ�ËñÕ>ÍPØ"Õ�Õ�Ô�ÍNÒ�Ï�É�Ú�ÍLË�à�Ï£Ó2Ó�Í$Ñ¦Õ�Ï�á�Î©ÍÞÑ.Í2Ò>Õ>Ù¿Ò>á¿Ï í
Õ>×©Ë�É¿Ø-Õ�Ô¿Ï�ÕkÓ2Ï�Ézá.ÍpÕ>Ò�Ï�Ó�ß£Í$ÛyÚ£Ò�Ï£Û¦Ù¿Ï�ÎEÎ©èjÙ�É¿Û¦Í$ÒkÓ�Î©Ë£Ø>Í$Û
ÎEËË£Ñ3Ü�Ï�ØpØ�Ô�Ë�Ý¬Éó×EÉmù�×©Ú£Ù�Ò>Í � � äñ��É[Õ�Ô�×�ØVã�Ë¦Û¦ÍjØ�Ù�á�í
Ø"Õ�Ï É�Õ>×�Ï Î£Ñ�Í$Ò�Õ�Ù�Ò�á¿Ï�Õ�×EË£É¿ØÐÍ2ðÕ>Í2É�Û¦×©É�ÚtÕ�Ë&Ï�Ñ�Ñ�Ò�Ë7ð¦×EãnÏ Õ>Í$ÎEè
Û¦Ë�Ù�á¿ÎEÍ�Õ�Ô�Ë£Ø>ÍtØ>Ô�Ë�Ý¬É�×©ÉnùH×EÚ£Ù�Ò�Í � �aÝ�Í2Ò�ÍaØ�Ù�Ó2Ó�ÍPØ>Ø�à�Ù�Î©Î©è
Õ>Ò�Ï�Ó�ß�ÍPÛ�ä
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|tÑ�Ñ�Î©×�Ó2Ï�Õ�×©Ë�É�Ë àG�Ð×©Í�Ï Î©Ú�Í$á�Ò�Ï�Ø;Õ>Ë Ì×©Ø>Ù¿Ï�Î�Ø>Í2Ò�Ì�Ë£×©É�Ú � �
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r�Ô�×�ØÐÑ�Ï Ñ.Í2Ò0Ô¿Ï�Ø�Ø�Ô¿Ë�Ý¬ÉkÔ�Ë�ÝñÕ>Ô¿Í���×EÍ�Ï Î©Ú�Í$á�Ò�Ï�Ë�à�Ï�â�É�Í
Õ>Ò�Ï É�Ø"à�Ë£Ò>ãnÏ Õ>×©Ë�É¿ØVÓ2Ï Émá�ÍNÙ�Ø�ÍPÛõà�Ë£ÒpÌ×�Ø>Ù¿Ï Î�Ø�Í$Ò>Ì£Ë�×©É�Ú¿ä
r�Ô�×�Ø�×�ØnÏ£Ó�Ô�×©Í2Ì�ÍPÛóáè ã�Í$Ï�É¿Ø�Ë àkÏñÉ�Ë�Ì£Í2Î¬Õ�Í$Ó�Ô�É¿×©÷�Ù�Í
Ý¬Ô�×�Ó�Ô Ï Î©Î©Ë�ÝaØpÚ�Ò�Ë�Ù�ÑôÕ�Ò�Ï�É¿Ø"à�Ë£Ò>ãnÏ Õ>×©Ë�É�ØkÕ�Ëõá�ÍòÏ�Ó$Ó�Ù¦í
Ò�Ï�Õ>Í$Î©èt×©É�Õ>Í2Ú£Ò�Ï Õ>ÍPÛ-×©É&Õ>Ô¿Í���×EÍ�Ï�Î©Ú�Í2á¿Ò�Ï�Ò�Í2Ñ�Ò�Í$Ø>Í2É�Õ�Ï Õ>×©Ë�ÉÐä
r�Ô�×�ØÐ×�Ø�Ó�Ë�ãpá�×©É�ÍPÛ-Ý¬×EÕ�ÔVÏ �£Ï�Ó�Ë£á�×�Ï É�á¿Ï£Ø�ÍPÛdÉ�Ë�É�íAÎ©×©É�Í$Ï�Ò
Ó�Ë£É�Õ>Ò�Ë�Î�Ø>è¦Ø"Õ�Í2ã Õ>ËqË�á¦Õ�Ï ×©É�Ô�×©Ú�ÔnÏ£Ó2Ó2Ù�Ò�Ï£Ó�èqÌ�×�Ø>Ù¿Ï Î�Ø�Í$Ò�í
Ì�Ë£×©É�Ú�ä r�Ô�×�ØÞØ>è¦Ø"Õ�Í2ã Ô¿Ï£ØÖá.Í2Í$Éö×©ã�Ñ�Î©Í2ã�Í$É£Õ�Í$ÛôÏ É�Û
Í�ð¦Ñ.Í2Ò�×©ã�Í2É�Õ�ØnØ>Ô�Ë�Ý^Ï�ÉöÏ�Ó$Ó�Ù�Ò�Ï�Ó2èóË à � �$ã�ã Í$Ò>Ò�Ë�Ò
×©É[Ñ�Ë�Ø�×EÕ�×EË£ÉòÏ�É¿Û � � �Pø � Í2Ò�Ò>Ë£Òk×©É[Ò>Ë�Õ�Ï Õ>×©Ë�É3äNr�Ô�ÍÞÙ¿Ø�Í
Ë à3ãpÙ�ÎEÕ>×©Ñ�Î©Í�Ó�Ë�É�Õ�Ë�Ù�Ò�ØHÕ>ËkË�Ì£Í2Ò�Ó�Ë£ã�Í�Û¦Í$Ú�Í$É�Í2Ò�Ï�Ó2×EÍPØHÔ¿Ï�Ø
Ï Î�Ø>Ëqá.Í2Í$ÉLÑ�Ò>ÍPØ�Í$É�Õ>Í$Û3ä

� È ÁÖÇ ��� þý � û ÿ�� û � û ��Ä$Ã

r�Ô�×�ØjÝ�Ë£Ò>ß Ý�Ï�ØLØ>Ù�Ñ�Ñ.Ë�Ò>Õ>ÍPÛZáèöÏ ÉÊ���]î	� 
 �;w¬�"raï
Ú�Ò�Ï É�Õ�É�Ë¿ä��¦r¬w � � �  �qî �t� � s&wtï;Ï É¿Û áè Ï Én�;� 
 wa�
Ú�Ò�Ï É�ÕtÉ¿Ë � �  � � � äar�Ô�ÍVÒ�Ë�á.Ë Õ&Ý�Ï£ØtÛ¦Ë£É¿Ï�Õ�Í$ÛLáèjÕ>Ô�Í
s-Î©×©Ì�Í�Õ>Õ>×�w¬Í$Ø>Í$Ï�Ò�Ó�Ôj��Ï�á�Ë£Ò�Ï Õ>Ë�Ò�è Ü���Ï�ãqá�Ò�×�Û¦Ú�Í�ä

Á���� û �Hÿ�	 �óÁ � � û�� � 	�Ä�	 þ �HÃ

|aÉ � ) ÿ 	&� û �HÃ
	 þ ��Æ �%�óÆ ��	 �§þ �'ÿ ×�Ø[ÏÊÕ>Ë£Ñ�Ë£ÎEË£Ú�×�Ó2Ï�Î
Ø>Ñ¿Ï�Ó2Í�Ø�Ù¿Ó�Ô�Õ�Ô¿Ï�ÕHÏ á.Ë�Ù¦Õ�Í$Ì�Í$Ò>èaÑ.Ë�×©É�Õ2ÜPÕ>Ô¿Í2Ò�Í�×�ØÐÏ É�Ë�Ñ.Í2É
É�Í$×EÚ£Ôá�Ë£Ù�Ò>Ô¿Ë�Ë¦Û´Ý¬Ô�×�Ó�Ôò×�Ø&Õ�Ë�Ñ.Ë�Î©Ë�Ú£×©Ó$Ï Î©Î©èÖ×�Ø>Ë�ã�Ë�Ò�Ñ�Ô�×�Ó
Õ>Ë ���Gä
|  	 û �¿Å þ �.� ×�ØnÏ[Ú�Ò�Ë�Ù¿ÑôÏ�É¿Û ÏñÕ�Ë�Ñ.Ë�Î©Ë�Ú£è[Ý¬Ô�×�Ó�Ô
à�Ë�Ò�ãêÏpãnÏ É¿×*à�Ë£Î�Û�ä

r�Ô�Í  	 û Æ��&� û ÂHÅ�Æ Ë àdÏò��×©ÍjÚ£Ò>Ë£Ù�Ñó×�ØpÕ�Ô�ÍLÕ�Ï�É�Ú�Í$É£Õ
Ø>Ñ¿Ï�Ó2ÍVË à;Õ>Ô�Í Ú�Ò�Ë�Ù¿ÑyãnÏ É�×Eà�Ë£Î©ÛLÏ Õ-Õ�Ô�Í ×©Û�Í2É�Õ>×EÕ"è ädr�Ô�Í
� û � û Å�Æ¦Ä þ Å�Ã Ë�àÐÕ>Ô�Í&Ú�Ò�Ë�Ù¿ÑnÏ Ò�ÍtÌ�ÍPÓ�Õ�Ë�Ò�Ø�×©É Õ>Ô�×�Ø�Ø�Ñ�Ï�Ó�Í
Ï É�Ûòà�Ë�Ò�ã Ïyá¿Ï�Ø>×�Ø&à�Ë�ÒV×EÕ$ä´r�Ô�Í* 	 û Â�Å�Æ�Ç � û Ä ×�ØVÏ�É
Ï É�Õ�×*í�Ø>è�ã�ã�Í2Õ>Ò�×�Óná�×Eí§ÎE×©É�ÍPÏ Òpà�Ë�Ò�ã Ý¬Ô�×�Ó�Ô ×�ØnË�á�Õ�Ï ×©É�ÍPÛ
à�Ò�Ë�ãeÕ�Ô�ÍkÓ�Ë£ã�ãqÙ¦Õ�Ï�Õ�Ë�Ò�Ø�Ë àHÕ>Ô¿ÍdÚ�Ò�Ë�Ù�ÑÞÚ�Í2É¿Í2Ò�Ï�Õ>Ë£Ò�Ø2ä

|aÉ 		ÿ û Æ � Ë à-Ïò�Ð×©ÍÖÚ£Ò>Ë£Ù�Ñó×�ØpÏzØ>Ù�á�Ú£Ò>Ë£Ù�ÑõÝ¬Ô�×�Ó�Ôõ×�Ø
ãnÏ Ñ¿Ñ�ÍPÛn×©É�Õ>Ëp×*Õ�Ø�Í$ÎEàÐá�ènÓ2Ë�É�æ"Ù¿Ú£Ï�Õ�×©Ë�ÉnÝ¬×EÕ>ÔjÏ Éè�ã�Í2ã í
á.Í2ÒaË�à�Õ>Ô¿ÍdÚ�Ò�Ë�Ù�Ñ3ä

|aÉ Æ¦Â û � 		Æ � �¿Å þ �.� ×�Ø�Ë�É�Í&×©ÉÖÝ¬Ô�×�Ó�ÔÖÏ�ÎEÎ.Ñ¿Ï�×EÒ�Ø�Ë�à�Í$Î*í
Í2ã�Í$É�Õ�Ø¬Ó�Ë£ã�ãqÙ�Õ>Í ä

| Ã û � 	 ) Ã�	��D�3� ûV��×©ÍkÚ�Ò�Ë�Ù�ÑL×�Ø¬Ë£É�ÍkÝ¬×EÕ>ÔNÉ�ËÞÏ á.Í2Î©×�Ï É
×�Û¦Í$Ï�Î�Ø�ä

Á���� û ��ÿ 	 ��� � � û Å 	 	 Æ¦Ä
	 þ � þ � -�� �HÆ¦Ä�	 þ � î ���£ï

r�Ô�Í¬à�Ë�Ò�ãpÙ�Î�Ïqî ���£ïH×�Ø�Û�Í2Ò�×EÌ£Í$ÛqáèqÒ�Í2Ñ.Í$Ï Õ>Í$Û�ÎEèVÒ>Í��¿É�×©É�Ú
Õ>Ô�Í�ÍPØ"Õ�×EãnÏ Õ>ÍqË à¬| Õ>ËNÔ�×©Ú�Ô¿Í2Ò�Ë�Ò�Û¦Í2Ò�Ø&áè´Í�ð¦Ñ¿Ï�É¿Û¦×©É�Ú
á�Ë�Õ>ÔNØ�×�Û¦ÍPØ�Ï�Ø¬Ï r�Ï7èÎ©Ë�Ò�Ø>Í2Ò�×EÍPØ�äG�Gð¦Ñ¿Ï�É¿Û¦×©É�Ú

�	�W7 ��
 ��
Õ>Ë �¿Ò�Ø"Õ¬Ë�Ò�Û¦Í$Ò¬Ú�×©Ì�ÍPØ#0

�	�W7 � 5 �
�	
 ���Q7öî � 5 �qï2î � 5 1 ï=79� 5 � 5 1


 Ë�Ü¦Õ�Ë ��Ò�Ø�ÕaË�Ò�Û¦Í2Ò(0
� 7 � 5 1 î �7ï


 Ù�á¿Ø�Õ>×EÕ>Ù�Õ>×©É�Úmî �PïVá¿Ï�Ó�ßñ×©É[Õ�Ë´Õ�Ô�ÍjrHÏ7èÎ©Ë�ÒVØ>Í2Ò�×©Í$Ø�à�Ë£Ò
� � Ï É¿ÛÞÍ�ð¦Ñ¿Ï�É¿Û¦×©É�ÚqÕ>ËnØ>Í$Ó�Ë£É¿ÛÞË�Ò�Û¦Í2Ò�Ú�×©Ì£Í$Ø'0

�	�W7 � 5 î � 5 1 ï 5 5� î � � 5 � 1 5 1 � 5 1 � ï
�	
 ��D7 � 5 � 5 1 5 5� î � � 5 � � 1 5 1 � ï7 ��� 5 5� î � 1 � 1 �pï7 � � 5 5� � � � 1 �

 Ë�Ü¦Õ�Ë Ø>Í$Ó2Ë�É¿ÛÞË�Ò�Û¦Í$Ò'0

� 7 � 5 1 5 5� � � � 1 � î � ï

 Ù�á¿Ø�Õ>×EÕ>Ù�Õ>×©É�Úmî � ïk×EÉ�Õ�Ë � � Ï�É¿Û[Í�ð¦Ñ¿Ï�É¿Û¦×©É�ÚNÕ�ËyÕ�Ô�×©Ò�Û
Ë�Ò�Û¦Í2Ò�Ú�×©Ì£Í$Ø'0

�	� 7 � 5 � 5 1 5 5� î � � 5 � � 1 5 1 � ï
5 5C î�î � 5 1 ï � � � 1 � 5 � � � 1 � î � 5 1 ï�ï
5 5V î � � 5 � � 1 5 � 1 � 5 � 1 �

5 1 � � 5 1 � 1 5 1 � � 5 1 � ï
�	
 ��� 7 � 5 � 5 1 5 5� î � � 5 � � 1 5 1 � ï

5 5V î � � 5 � � � 1 5 � � 1 � 5 1 � ï7 � � � 5C î�î � 5 1 ï � � � 1 � 5 � � � 1 � î � 5 1 ï>ï
5 5V î � � � 1 5 � � 1 �� � 1 � � 1 � � � 1 � 1 � 1 � �qï7 �	� � 5C î�î � 5 1 ï � � � 1 � 5 � � � 1 � î � 5 1 ï>ï
5 5V î�î � � 5 1 ï � � � 1 � 5 � � � 1 � î � 5 � 1 ï>ï7 �	� 5 55 � î>î � � 1 ï � � � 1 � 5 � � � 1 � î 1 � �qï�ï7 � � 5 55 � î � î � � 1 ï � � � � 1 � � ï


 Ë�Ü¦Õ�ËqÕ�Ô�×©Ò�ÛÞË�Ò�Û¦Í$Ò'0
� 7 � 5 1 5 5� � � � 1 � 5 55 � î � î � � 1 ï � � � � 1 � � î ��ï



� � �k��¥¦�q������¢n����¢y�0� �¿��·�·*�

��É´Ñ¿Ò�Ï£Ó�Õ>×�Ø>ÍdÕ>Ô¿×©Ø-Õ�Ô�×©Ò�ÛNË£Ò�Û�Í2Ò-Ï�Ñ�Ñ�Ò�Ë7ð¦×EãnÏ Õ>×©Ë�ÉÞ×�Ø-Ø>Ù¦à�í
��Ó2×EÍ$É�Õ�à�Ë£Ò¬Í�ð¦Ñ.Í2Ò�×Eã�Í$É�Õ�Ï Î.Ñ�Ù�Ò�Ñ.Ë£Ø>Í$Ø2ä

� û �§û Å û �HÇ û Ã
?3
��A6£��
HB9� �
�� A�89�"�>��
HB9�dC&8 ����"<'8 D�?3��� � 89�"�>� 
0B9�-F¦�A�25"5"
 � �k��B9�

F¦�	8 A A�<>�;?0B0
��76´���"�A5"��� � 8©� 4 B��ò�����P��4H5'=789� �$8 �
Ay67� B'D
@'�A����<	A��'
�<�@78 �
AÞ� � 8 �2@A�CA��'
�@'8 � A @7�9
��7�78 �
AL
���6 �$8 <'89��� D
��
�<'�"6&<A����<	8 �
A7�����
	 	�� � � 	 �� � ���������� � ������������ 	 ������� 	��
� 	 � �!��"$#&% % ��)�� � ���>! � � �7B

?3
�<A�	8©� � B9� � 8 �2� 8 �� � B�
���6 � =789��<	=����78©� �§B��������P�7��89<'�7
��=�����D
8 � A'� � ��� �P�
A¬���d@'=7��� @78 @����9�"<���( �!�� 	 	�) � � � �*�� ���
	 	�� � ���
	 �� � ���,+- � � 	�� 	 � � 	$ � +-�.0/1� 	 	��32 �4� �� �65�� +7+�298 � �;: �@ @�B �����>!�����PB


.8 @���� �9
7� � B$
���6-?�� 
?>����P4�B��.����
$� ����
 A��06P8 ���"��A��"�75��G
��76-67� D
D*���A��
�@	89���qDE�'��� 5��9��<'��6p5"�7� ���"<>�<���
	 	�� � � 	 �� � ���=����&� � ���
��>�7��� 	 ������� 	�� 	 ���!�;"?#&@ %���)§��
�
�!���PB


����9�����£�7� 
0B>
���6;4�� � ��@'@'
7��?0B�������P� ����
 A�� D©��
�<A�"6��A������@@'
�<�>@7� 
��7�78 �
AG
��76�5"���2@A�'���P��<	8 �
A0
�5����6@�
�5�@ �289<	��
��7�'�C@7�A�"<A��� D
@'
�@'8 ������!ABA<A ���DCFE�� 	 	�.*�!G0H � � � � )6+�E�� 	�� � 	 	 ����� 5DI :
J
K %���)§� �#>!7� ���PB


�����>���� :�B�
���6 4 �2�$6P���£CpB��3�����P�1L � ��
���895;� � �"5�@'<H8 � �289<'�7
��
5��9��<'��6'D©�9�2�?@ < � <'@'�"��<>����A<ABA ���D�7��� 	 ����� � � )NM>� 	  . ���
	 �� � # J % ��)§� ��
��"! �����PB


���� �28 A�������¬:�B9�;:�
?@�
��78 >����9�?@����7� ��<>�t��B9� � �7� � 8 ��
����tCpB0
���6
/0=���<	�9
7��:�B��Ð�����P� F3=��G��<'�G��D¿
�5"@	8 ���;67��DE���'��
��7�9�����26�D
���9<.8 �a���$6P�"� D©��
�<A�"6t�A������@	895 �289<'�7
��£<'�"� ����8 �
A7� �& �&� � ���O��
���
	 	 � � � ��	 �
	 � � )P����� 	 ���QCFE�� 	 	�.R�>#�S %E#�)��£����>!$#�#2�2B


��A��<'<>� 4 B�
��76 
.8 @���� �9
7� � B��q�����P��4��������289<'��
��0<A�"� ����8 � A7�
( ���� 	 	�)	� � � �T�� I � � 	 �4��"UH � �;"�� � 	V2 ��� �� � +- � ��	�� 	 � � 	
5DI HW2=+V8 ����: �7�.���EB #P� � 6$8 �$�P��� A�=��@ @B ��#��>! � � �7B

� <&@789
����?0B9�
.=�
�������@	@A���0XÐB.
���6 � 8 ���"<>��:�B�������#P��4Z����1

?@ @7�A��
�5A=[@'� �$8 <'��
��t<A�"������8 �
AN8 �õ�A������@	895"<>�?�!ABA<A ���
����� 	 ����� � � )YM>� 	 �. � 	 �� �$Z% ��)§� �2� �>! ��#��PB

[ 
 A��"��� 4 B�
���6 [ �P@A5A=P8 ��<A����� � B��G�����P� �©�2@'�A�26P��5�@'8 ���p@'�-<&@£� D
5�89
��$<A�"5�@'8 ������� �$89<	89��� D©�7
�<A�"6�5"���2@A�'���7��D��'���£��@	895���
��78 @7� D
�9
�@'���A<��&��A<ABA ���D�7��� 	 ����� � � )QM>� 	 �. � 	 �� � # J % ��)���� ��>!
�����PB

[ ���'
���6�� � B�
��76\LH���'�78 >�
7�NX3B�� �����P� [ 
���6�D©� � �j5�
�� 8 ���A
?D
@	89����]���
	 	�� � � 	 �� � ���^�&���� � ���_��`����� 	 �����`� 	�� 	 ������"
#a% % ��)§������>!$#2� �PB

[ �P@A5A=P8 ��<A����� � B9� [ 
 A��"�>� 4 B7
���6�
�����>���� :�B��Ð�����P��4y@'�7@'���'8 
��
��� �289<	��
��;<A�"� ����5"���2@A�'���©�b�!ABABA ���D�7��� 	 ����� � � )_M>�&�
	 �. � 	 �� � # J % ��)§� ���2�"! ��
 �PB

��<A
��'6���CpB>
���6�?�� 
?>�����4;B��¿�����P����89<'�7
��7@A�'
�5 >28 �
A0� � <'@'��
�5A=�
�<�D
@	895(@��'�?@�
 A�
�@	89���k��D¦5"����6P8 @	89����
��¿67����<	8 @ � �F( �!�� 	 	�) � � � �b��

	 " 	 � 	 " A ���!�/ 	 � � +- � ��	�� 	 � � 	c � +-�.0/1� 	 	��W2 ��� �� ���@ @B � � �>! �����PB
/G
�<'<>�PCpB9� �Ö8 @&>$8 �� 4�BP
���6&F¦�"� � �?@����7�9���7<>�1L�B��.������P� � ��
?>��"<��4H5�@	8 ���ô5"���$@'�����[���267���9<��d���
	 	�� � � 	 �� � ���^�&���� � ���e��

+- .>/1� 	 	��f2 ��� �� � # % �2)�� ��#2�"! ���2�2B
/08 ����<'=78 @A
7��/�B��d�����P� � ������@	895d5"���$@'�A����1�8 @'=�@�
��'@	89
�� �$89<	��
��

8 �7D*���A��
�@	89����'( �!�� 	 	�) � � � �g�� ���
	 	�� � � 	 �� � ����+< � � 	�� 	 � � 	
 � +-�.0/1� 	 	��h2 �4� �� �c5�� +7+02i8 � �;: ��@ @B������>!������PB

/G�2����67�"�'8 � >£����B¦��B�
���6 ��
��^L0�2���'��¿4�B� B��a���
��P� �©����
��'89
��2@@��A�?@��"�'@	89�"<;��D�@'=7������@	89��� @�
��'
�� �9
?B �����96q6P����@'�-��� ��� D
�����$@���D��'8 A�896 ���26P89�"<��'�"� 
�@'8 ���t@A�d
�� ����<A�"� ���"���Rj / 	 ��� �
M,� 	 � JFJ % �)�� 
�
 �>! 
�2�2B

C�
�� 89<>� � B9� 
.=�
�������@	@A���<XÐB
���6p?3����6P�"@�� � B�������P��#kL $& �28 D<'��
���<'��������8 �
A7�
��A<ABA ���D�7��� 	 ����� � � )RM0� 	 �. � 	 �� ��B�%*@'�

?@ @��"
���)§B

C&�7�A�A
 � � � B�
���6 � 
�<'@'� � � � B������ �7� M]H � 	 " 	�. � 	 ��� ��� ���
	 �!�)��'���
	 �� �l	 *����� 	 ���bH � � � /1� � � 	 �� ��� 
 � 
j:.�'��<'<>�������67����B

��
 � 
���� � B9�$��������� � B$
���6tC&���'
�<A��� [ B��������P� � �7��<&@�
�5"�0����@	= D
�$6P<HDE�����A������@��289<'8 ������!ABA<A ���D�7��� 	 ����� � � )$M>� 	 �. ���
	 �� � # J % ��)�� 
����>! 
����PB

:�
��&>£�,X3B9�Ð?3
��A�'�>1���� B�
���6j:¿�9�$���� � B�� �����P�04 ��89� A��'��� @
DE���'�;�P�9
�@'8 ���a��D �A������@.6 � ��
���895"<>�����
	 	�� � � 	 �� � ���
�&���� � ���
����7��� 	 �����0� 	�� 	 � �!��"N#a% % ��)�� ����>! �2���PB

� 
���67�"�A<'�����4�B9� �V��89<A<�� �.B�
��76����"�7��
��7�� 
HB��¦�����
$��L � ��
���895
<A����<'���;��
�<'�"6 5"���$@'�A���3��D��'���£��@'<�1Ð8 @	= �289<'�7
��3DE�"�"6P��
�5 >��
��A<ABA ����&� � ���>��P�7��� 	 ����� � � )3M>� 	 �. � 	 �� �Tm� � � ��!
�$��
$B

� 
��$@'��<�D©��895�@A��������B9� � 
��76P8 �78©� 4 B9� 
��7�A��@	@A�7�FX3B 
���6 4 
��'8 �7
��96P8©�
� B��.�����P�&LH8 ���"� A����2@�<	@A�"�'����8 �t
��7@'������������<Ð��
 �$8 A�
�@	89���O�
X��A��� ���"�"<0@A�a�'���£��@'<>�O���
	 	�� � � 	 �� � �����&���� � ���=��?+-�.*�
/1� 	 	��h2 ��� �� � #a% � ����>!7��
�
$B

� 
�@'@	8 �
A��"�>�7L�B.
���6 �V�"
 ���"�>�>n�B��d������P�>o � 	 � �!��p/1� � � ) ��� �
��	���� ���rq � 	 " ��/ / � ��� � 	 �� � � 	 c/'"�E�� ������G ��	��. 	 	 ��EpG � � )
. 	���" � � ����� ���2���;���"� �2��8 � M�/ /�� � 	�)?H � 	 " 	�. � 	 ��� ����C�� �4�
	 � � 	�� � � @��'8 � A����&D©�����	�9
 A7B

��
��A
�6P
��A
��'
������B��m���
 �7�ho � 	ds������/F�!G o � 	_M � ��	���� ��� � � )
�t" 	 ���i� 	!/1� 	�� 	 �
	 � 	 �� � � �L�2���������m� ��# 8 � s�� � ) � � 	 	
��	�u 	 � � � H � 	 " 	�. � 	 ����� � � @��'8 �
A��"��D©���"�'�9
 A7B

�Ö8 �9<'���� �´B9� �Ö8 � � 89
���< [ �7� � <>� 
HB"
���6�?3��� �©� 4 B��������P� � ���9
�@'8 ���
����6�D�� � �"5"@'����5"���$@'�A���t��<	8 �
Ay5"
��'@'��<	89
�� @£��<	8 @	89���m�7
�<A�"6
�$8 <'��
���<A�"� ����8 � A7�v�!ABA<A ���D�7��� 	 ����� � � )eM>� 	 �. � 	 �� �
# J % ��)§� ��� ��! ����PB

(���<'=P89��8©�¦?0B�
���6V4�� �9�����:¿B��������P�¦4�� 8 A��������2@���<	8 �
A-
��q�7��D
5"
�� 8 ���'
�@A�"6�5"
����"�A
�< � <'@'�"�&�
�!ABA<A ���D�7��� 	 ����� � � )*M>���
	 �. � 	 �� � #1# % �2)§���2� �>!���#2�2B


