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Convergence for Unconstrained Radial Transform (Varying Filter)
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Convergence for Unconstrained Radial Transform
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È"¾�ò�Å�Ã£Ì4»E¿
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O À$¿�ÊXÃ�Æ$ÀQP�Ã�Ç�À$È�Â!À$¿ÓÚ�ÊhÇOÈ4Â�»�Ç�»<Î�ºPÂ�À$ÞRÊP»QÃ£½�½�Æ$À$Î�Ã�Ú�Æ$»ÓÇ�È¼Ç�º�»�»IRh½�Æ$È"¾�Ã2Ç�À$È"ÂlÈ�ËxÆ|Ã�¾>Ì4»�Ä,Ã2Ç�Ã�ÚXÃ�¿�»<¿
i|¿�È3S[Î�Ã£ÆÉÆ$»<ÄUT�Ä,Ã6Ç�ÃÒÅfÀ$Â�À$Â�ÌWV;lÑ×fî�º�»�Ì4¾>»2Ã2Ç�»<¿>Ç+½eÈ£Ç�»EÂ4Ç�À|Ã£Æ�Úe»<Â�»ÑÍ�Ç+Ð�À$ÆÉÆÓÎ<È"Å¹Ú�À$Â�»ßº�À$Ì4º�»<¾�S[Æ$»ÑÁ"»<Æ
i|Ä,Ã2Ç�Ã�ÚXÃ�¿�»fÃ£Â�Äì¿�»<Å�Ã�Â4Ç�À$ÎIS[¾>»<Æ|Ã6Ç�»<Ä�l�Åf»<Î�º,Ã£Â�À$¿�Åf¿�Ð(À¶Ç�º³Æ$È�ÐXS[Æ$»ÑÁ"»<Æ°i|¾>»EÂPÄ�»<¾>ÀÉÂPÌzÈ4¾!½�¾>»<¿�»<Â4Ç�ÃYSÇ�À$È"Â4l¼È"ÂP»E¿lÇ�º,Ã2Ç%Ã£¾>»fÇ�º�»?½�¾>À$Å�Ã�¾�ÔkË
ÈhÎ<Ê�¿lÈ�Ë�Ç�ºPÀÉ¿lÎ�º,Ã£½hÇ�»<¾<×kî�º�»ÙÅfÈ"¿>Çl¿�À$Ì"Â�À¶Í,Î�Ã£Â4Ç!Ú�¾>À$Ä�Ì"»Úe»ÛÇ]Ð�»<»<Â-Ç�ºP»E¿Ü»�Æ$»ÑÁ"»<Æ$¿�À$¿�Ç�ÈfÊ�¿Ü»!Ç�º�»lÄ,Ã6Ç�Ã¹Ç�ÈÙÎEÈ4Â4Ç�¾>È"ÆU½P¾>»E¿Ü»EÂ4Ç�Ã2Ç�À$È"ÂUÝ,Ã£Â�Ä�Î<È"Â4Ç�¾>È4Æ$ÆÉÀ$Â�ÌlÅ�Ã�Ì3SÂ�À¶Í,Î�Ã2Ç�ÀÉÈ4Â¹ÀÉ¿�Ã¼Å�ÃYZ>È"¾~ÎEÈ4Åf½eÈ"Â�»<Â4Ç�È�ËeÇ�º�À$¿�×4[ÖÂ�»�Å�Ã�Z>È4¾`¾>»�Ã£¿�È"Â¹Ë
È4¾�À$Åf½�Æ$»<Åf»<Â4Ç�ÀÉÂPÌ�Ç�¾�Ã£Â�¿>Ë
È4¾�SÅ�Ã2Ç�ÀÉÈ4Â�¿�Ú,Ã£¿�»<ÄkÈ"ÂÕÃ£Â³Ã£¾>Ú�À¶Ç�¾�Ã�¾�Ô�Å�Ã�Ì4Â�À¶Í,Î�Ã2Ç�ÀÉÈ4Â�ÍX»EÆ$ÄkÀ$¿�Ç�ÈzÃ£Æ$Æ$È�Ð^½�¾>È"½e»<¾�Ç�À$»E¿ÖÈ£ËOÇ�º�»ßÄ,Ã2Ç�ÃÀ¶Ç�¿�»<Æ¶Ë�Ç�ÈÕ¿�½e»<ÎEÀ¶Ë|ÔkÇ�º�»?Å�Ã�Ì4Â�À¶Í,Î�Ã2Ç�ÀÉÈ4ÂU×]\�º�»<ÂìÇ�º�»�Å�Ã£Ì4Â�À¶Í,Î�Ã6Ç�À$È4ÂkÀÉ¿¹»<Â4Ç�ÀÉ¾>»<Æ¶Ô³Ä�À$¾>»<ÎÑÇ�»<Ä)Ú4Ôº�Ê�Å�Ã£Â	ÎEÈ4ÅfÅ�Ã£Â�Ä�¿�ÝÓÀ�ÇfÀ$¿fÈ4Â�Æ¶Ô)½eÈ"¿�¿ÜÀÉÚPÆÉ»%Ç�È³½�¾>È�ÁhÀ$Ä�»kÃÕ¿ÜÅ�Ã�Æ$ÆOÂ�Ê�Å¹Úi»<¾fÈ£ËâÅ�Ã£Ì4Â�À¶Í,Î�Ã6Ç�À$È4Â
T�ÆÉ»<Â�¿Ü»E¿�V�Ð(ºPÀÉÎ�º³Î�Ã£Â)Úe»f»�Ã�¿�À$Æ¶ÔkÃ�½�½PÆÉÀ$»<ÄkÇ�ÈÕÃ£Â³À$Å�Ã£Ì"»4×�ØOÊhÇ¹Å+ÊPÎ�º³ÅfÈ4¾>»f»IR�Ç�»EÂP¿�À¶Á"»fÅ�Ã£½�S½�À$Â�ÌlÅf»EÎ�º,Ã£Â�À$¿�Åf¿/Ã£¾>»Ö¾>»<ÞRÊPÀÉ¾>»<ÄÙÐ(º�»<Â�Å�Ã£Ì4Â�À¶Í,Î�Ã6Ç�À$È�Â¹À$¿ �3�#���)¡§�G���	���@� Ýh¿�À$Â�Î<»�Ç�ºP»¼¾>»EÌ4À$È"ÂP¿OÈ�ËÅ�Ã£Ì"Â�À¶Í,Î�Ã2Ç�À$È"ÂßÅ�Ã<Ô�½eÈ�Ç�»<Â4Ç�À|Ã�Æ$Æ¶Ôßº,Ã<Á"»!Ã£¾>Ú�À¶Ç�¾�Ã£¾�Ô�¿�º,Ã£½i»<¿�×
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�D�������D�����=���D�B�B�������/�Y�1�
���������j�Q���
���B�B�Y� ä4ä é
Ã£Â�ÄÕÅ�Ã£Ì"Â�À¶Í,Î�Ã2Ç�À$È"ÂÒÀ$¿¼¾>»2Ã£Ä�À$Æ¶ÔçÃ£½�½,Ã£¾>»<Â4Ç¼Ð(º�»<Â³Î<È4Â�¿�À$Ä�»<¾>À$Â�ÌfÇ�º,Ã2Ç¼Ð(À¶Ç�º¤dWk à õkÚeÈ�Ç�º±ÎEÈ4Å?S½�¾>»<¿�¿�»<Ä¹Ã�Â�Ä¹»IRh½,Ã�ÂPÄ�»<Ä+Ã£¾>»2Ã£¿_Ð�À$ÆÉÆ4º,Ã<Á4»�Ã�º�À$Ì"ºP»E¾U»<Æ$»ÑÁ�Ã6Ç�À$È4Â¼Ç�º,Ã£Â+ÊPÂ�Ä�À$¿>Ç�È4¾�Ç�»EÄ¹Ã�¾>»�Ã£¿_È£Ë,Ê�Â�À¶ÇÅ�Ã£Ì"Â�À¶Í,Î�Ã2Ç�À$È"ÂU×�î�º�À$¿¼½eÈ"À$Â4Ç�¿�Ç�ÈzÃ£Â�È£Ç�º�»<¾ÖÄ�À`�©»<¾>»<Â�Î<»+Úe»ÑÇ[Ð�»<»<ÂkÇ�º�»¹Ç]Ð�È-¿�ÔP¿�Ç�»EÅf¿�i�Ç�º�»¹Ð�Ã<ÔÇ�º,Ã2Ç(Ç�ºP»ÛÔ�½�¾>ÈhÄ�ÊPÎE»â¿�º,Ã£Ä�À$Â�Ì,×�dWk à õ�¿�ºXÃ�Ä�»<¿�¾>»<Ì"À$È4Â�¿�È£Ë�Ä�À$¿>Ç�È4¾�Ç�À$È"Â?Ê�¿�À$Â�ÌfÃfÎ<È4Åf½�ÊhÇ�Ã2Ç�ÀÉÈ4Â�SÃ£ÆÉÆ¶Ô�»IRh½i»<Â�¿ÜÀ�Á4»�dWk Æ$À$Ì4º"Ç�À$Â�Ì¹ÅfÈhÄ�»<Æ]Ý�Ð(º�»<¾>»�Ã�¿�Ç�º�»¹¿>Ôh¿>Ç�»<Å ½P¾>»E¿Ü»EÂ4Ç�»<Äkº�»<¾>»¹¿�º,Ã£Ä�»<¿(¾>»<Ì4ÀÉÈ4Â�¿È£Ë�Å�Ã£Ì"Â�À¶Í,Î�Ã2Ç�À$È"Âf¿�À$Åf½�Æ¶ÔfÚ4Ô-Å�Ã£½�½�À$Â�Ì¹»<ÆÉ»ÑÁ�Ã2Ç�À$È"ÂÙÁ�Ã�Æ$Ê�»<¿�ÀÉÂ4Ç�È�ÃßÎ<È4ÆÉÈ4¾1¥2ÀÉÂ4Ç�»<Â�¿�À¶Ç]Ô%¾�Ã£Åf½U×�òBÂÃ£Ä�Ä�À¶Ç�À$È"ÂUÝ�d6k à õfÊP¿�»<¿�»IRP½PÆÉÀ$Î<À¶Ç�Ë
ÈhÎ<ÀXÇ�È+ÄP»ÛÍXÂ�»ÖÇ�º�»¼Å�Ã£Ì"Â�À¶Í,Î�Ã2Ç�À$È"ÂUÝ�¿�ÈlÇ�º,Ã2Ç�À$Â�Î<¾>»�Ã�¿�À$Â�ÌâÎEÈ4Å?S½�Æ$»IRhÀ�Ç]Ô:È�Ë¼Ç�º�»�Å�Ã£Ì"ÂPÀ�ÍXÎ2Ã2Ç�À$È"ÂçË
Ê�Â�ÎÑÇ�À$È"ÂD»EÂ4Ç�Ã£À$ÆÉ¿fÃ£Ä�Ä�À¶Ç�À$È"ÂXÃ�ÆOÎ<È4Åf½�ÊhÇ�Ã2Ç�ÀÉÈ4ÂU×¦\�À�Ç�º§dWk à õÂ�È4Â�S[ÈhÎ<Î<Æ$Ê�¿�À$È4Â�Ã�ÂPÄzÎ<È4ÂhÍ,Â�»<Åf»<Â4ÇQÈ£Ë�ÄXÃ6Ç�ÃßÇ�È%ÍjRh»EÄk¾>»<Ì4À$È"Â�¿�À$¿(ÂPÈ�ÇÖÀ$Â�º�»<¾>»<Â"Ç�ÝxÃ�ÂPÄz¾>»<Þ�Ê�À$¾>»<¿Ã£Ä�Ä�À¶Ç�À$È"Â,Ã£Æ¨m|Ê�Â�¿�½e»<Î<À�ÍX»EÄ�o!Î<È"ÂP¿>Ç�¾�Ã�À$Â4Ç�¿¹È"Â:½,Ã£¾�Ã�Åf»ÑÇ�»<¾>¿�Ý_Ð�º�»<¾>»�Ã�¿¹Ú4ÔoÀ¶Ç�¿lÁ"»<¾�ÔoÂXÃ6Ç�Ê�¾>»?Ç�º�»À¶Ç�»<¾�Ã6Ç�À¶Á"»�¿>Ôh¿>Ç�»<Å.ÄP»E¿ÜÎE¾>À$Úe»<Ä%ºP»E¾>»ÖÌ4Ê,Ã£¾�Ã�Â4Ç�»<»<¿/ÂPÈ"Â�S]ÈhÎ<ÎEÆ$Ê�¿ÜÀÉÈ4Â�Ã£Â�ÄfÎ<È"ÂRÍ,Â�»<Åf»<Â"Ç�Ç�È¹Ã�Â4Ôß¿�ÀQPE»È4¾¼¿�º,Ã£½i»¹È�ËOÄ�È4Å�Ã£ÀÉÂ©×âïÖÆ$¿�ÈßÐ�È4¾�Ç�º³Â�È£Ç�À$Â�Ì�À$¿ÖÇ�º,Ã2Ç@d6k à õ�À$¿!Ã�½e»<¾>¿�½e»EÎÑÇ�À¶Á"»IS]Ú,Ã�¿Ü»EÄ�¿>Ôh¿>Ç�»<ÅÐ(ºPÀÉÎ�º-À$¿�ÎEÆ$È4¿�»<Æ¶Ô%Ç�À$»<Ä?Ç�ÈfÀ�Ç�¿�È�Ð(Â�¿�½e»<Î<À�ÍXÎ¼ÀÉÅf½PÆÉ»<Åf»<Â4Ç�Ã6Ç�À$È£ÂfÈ�Ë�Ã+½Pº"Ôh¿�À$Î�Ã£ÆxÁPÀ$»ÑÐ(À$Â�Ì¹ÅfÈhÄ�»<Æ]×òBÂ�Î<È"Åf½XÃ�¾>À$¿�È4Â+ÂPÈ"Â�Æ$À$Â�»�Ã£¾�Å�Ã£Ì"ÂPÀ�ÍXÎ2Ã2Ç�À$È"ÂlÍ,»<Æ$Ä�¿�Ã£¾>»QÆ$»<¿�¿OÀ$Åf½�Æ$»<Åf»<Â"Ç�Ã2Ç�À$È�Â¹Ä�»<½i»<Â�ÄP»EÂ4Ç�Ý�Ã£Â�ÄÇ�º�»¼Î<È4Â�Î<»E½RÇ�¿�Ã�Â�Ä%Ç�»EÎ�º�Â�À$Þ�Ê�»<¿�Î�Ã�ÂÙÚi»ÖÄ�À$¾>»<ÎÑÇ�Æ�ÔfÃ£½�½�Æ$À$»EÄßÇ�ÈßÃlÚ�¾>ÈRÃ£Äf¾�Ã£Â�Ì"»ÖÈ£ËUÁhÀÉ¿ÜÊ,Ã�Æ$ÀQP�Ã6Ç�À¶È4ÂÃ£Â�Ä�Â�È4Â�Æ$À$Â�»�Ã�¾OÅ�Ã£Ì4Â�À¶Í,Î�Ã6Ç�À$È4Â%¿�ÔP¿�Ç�»EÅf¿E×
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ó(È4Â�Æ$À$Â�»�Ã�¾ÖÅ�Ã£Ì"ÂPÀ�ÍXÎ2Ã2Ç�À$È�ÂÒÍ,»<Æ$Ä�¿�½P¾>È�ÁhÀÉÄP»�Ã-ÂXÃ6Ç�Ê�¾�Ã£ÆO¾>»<½�¾>»<¿�»<Â4Ç�Ã6Ç�À$È4ÂÕË
È4¾!Ä�»�Ã�Æ$À$Â�Ì?Ð(À¶Ç�ºÂ�È4Â�Æ$À$Â�»�Ã�¾_Å�Ã£Ì4Â�À¶Í,Î�Ã6Ç�À$È4Â!¿>Ôh¿>Ç�»<Åf¿�×±\)»�º,Ã<Á4»�¿�»<»<Âfº�È�Ð	Ç�º�»�Å�Ã£Ì"Â�À¶Í,Î�Ã2Ç�À$È"Â!»I�x»<ÎÛÇ�¿�È£Ë©È£Ç�º�»<¾Î<È"Â4Ç�À$Â�Ê�È4Ê�¿fÂ�È4Â�Æ$ÀÉÂP»2Ã£¾¹Å�Ã�Ì4Â�À¶Í,Î�Ã6Ç�À$È£Â)¿>Ôh¿>Ç�»<Åf¿ßÎ�Ã�ÂDÚi»�Þ�Ê,Ã£Â"Ç�À¶Í,»<ÄæÚ4Ô	Î<È"ÂP¿>Ç�¾>Ê�ÎÑÇ�À$Â�Ì³À$Å?S½�Æ$À$Î<À�Ç~Å�Ã�Ì4Â�À¶Í,Î�Ã6Ç�À$È4Â¼Í,»<Æ$Ä�¿ÓË
¾>È"Å Ç�º�»<À$¾ÓÇ�¾�Ã�Â�¿�Ë
È"¾>Å�Ã2Ç�À$È"Â�¿EÝ2½P¾>È�ÁhÀÉÄPÀÉÂPÌ!Ã!Î<È"ÂP¿�À$¿>Ç�»<Â"ÇÓÅ�Ã�½P½�À$Â�ÌÚe»ÛÇ]Ð�»<»<ÂæÎ<È"Åf½�Æ$»IR³Ç�¾�Ã£Â�¿>Ë
È4¾>Å�Ã2Ç�ÀÉÈ4Â)Ã£Â�ÄæÅ�Ã£Ì4Â�À¶Í,Î�Ã6Ç�À$È4ÂkË
Ê�Â�ÎÑÇ�À$È"ÂP¿�×³²ÖÈ"À$Â�ÌçÀÉÂ:Ç�ºP»zÈ£Ç�º�»<¾Ä�À$¾>»<ÎÑÇ�ÀÉÈ4ÂUÝ£Ç�º�»!À¶Ç�»<¾�Ã6Ç�À¶Á"»�Åf»ÑÇ�º�ÈhÄ�Ã£Æ$ÆÉÈEÐ(¿�Î<È"Â�¿�Ç�¾>Ê�ÎÑÇ�ÀÉÈ4ÂfÈ£Ë�Ã!Ç�¾�Ã£Â�¿>Ë
È4¾>Å�Ã2Ç�ÀÉÈ4Â¹Ë
¾>È"ÅðÃ£Â�Ã£¾>Ú�À`SÇ�¾�Ã£¾�ÔçÅ�Ã£Ì4Â�À¶Í,Î�Ã6Ç�À$È�Â%Í,»<ÆÉÄ�¿�½e»<Î<À�ÍXÎ2Ã2Ç�À$È"Â©×�î�º�À$¿�Åf»ÑÇ�º�ÈhÄ�ÀÉ¿Ö¿�À$Åf½�Æ$»!Ã£Â�Ä�»I�©»<ÎÑÇ�À¶Á"»4Ýi»ÑÁ"»<ÂkÈ4ÂÎ<È"Åf½PÆÉ»IR�Í,»<Æ$Ä�¿!º,ÃÛÁPÀ$Â�ÌÒÅ¹Ê�Æ¶Ç�ÀÉ½PÆÉ»¹Å�ÃYRPÀ$Å�ÃPÝ©ÚeÈ4Ê�Â�Ä�»<Ä³¾>»<Ì4À$È"Â�¿EÝ~Ã£Â�ÄìÃ�¾>»�Ã£¿�È£Ë�Æ$ÀÉÂP»2Ã£¾ÖÅ�Ã�Ì3SÂ�À¶Í,Î�Ã2Ç�ÀÉÈ4ÂU×æò¯Ç�½�¾>È�ÁhÀ$Ä�»<¿f¾>»2Ã£¿�È4Â,Ã£Ú�Æ$»�¾>»<¿�Ê�Æ¶Ç�¿ß»ÑÁ"»<Â	Ð(ºP»EÂoÇ�º�»�¿�½i»<Î<À¶Í,»<Ä	Å�Ã�Ì4Â�À¶Í,Î�Ã2Ç�ÀÉÈ£Â³À$¿Ã�Ä�»<Ì4»EÂP»E¾�Ã2Ç�»�Î�Ã£¿�»4×zïðÂ�Ê�Å¹Úe»E¾lÈ�Ë�½,Ã£¾�Ã�Åf»ÑÇ�»<¾>¿�Î�Ã£Â)Úe»�»�Ã�¿ÜÀÉÆ¶Ô�Ç�Ê�Â�»<ÄìÇ�ÈkÎ<È"Â4Ç�¾>È4ÆOÈ�Á"»<¾�Ã£Æ$Æ½e»E¾�Ë
È4¾>Å�Ã£Â�Î<»"×
î�º�»ßÃ�ÚP¿>Ç�¾�Ã�ÎÑÇ¼Å�Ã£Ì"Â�À¶Í,Î�Ã2Ç�À$È"ÂfÍX»EÆ$Ä�¾>»<½�¾>»<¿�»<Â4Ç�Ã6Ç�À$È4ÂkÀÉ¿Ö»IRh½�¾>»<¿�¿�À¶Á"»¹Ã�ÂPÄÕ»�Ã�¿>Ô?Ç�È�Å�Ã£Â�À$½�SÊ�Æ|Ã2Ç�»"×�Ø�Ô�¾>»<ÅfÈ�ÁhÀ$Â�ÌlÇ�º�»!¾>»<¿>Ç�¾>À$ÎÑÇ�ÀÉÈ4Â�¿�È£Ë`ÁhÀ$»ÑÐ ÄP»E½e»<Â�Ä�»<Â�Î<»�Ã£Â�ÄÒ»(Rh½�Æ$À$Î<À¶Ç/Ë
ÈhÎ<À]Ý�Ç�º�»!¿>Ôh¿>Ç�»<Å½�¾>È�ÁhÀ$Ä�»<¿ßÃkÂ,Ã2Ç�Ê�¾�Ã�Æ�Ã�Â�Ä:À$Â4Ç�Ê�À¶Ç�À¶Á"»fÅf»�Ã�ÂP¿+È£Ë(¿�½e»<Î<À�Ë|ÔhÀ$Â�Ì�Å�Ã£Ì"Â�À¶Í,Î�Ã2Ç�À$È�ÂkÐ�º�À$Î�ºìÄ�Èh»<¿+Â�È£Ç¾>»<Æ¶ÔzÈ4ÂkÇ�º�»ß¿�À$Ä�»l»(�x»<ÎÑÇ�¿!È�ËOÎ<È4Åf½�Æ$»(RhÆ¶Ô�À$Â4Ç�»<¾�Ã�ÎÑÇ�À$Â�ÌfÇ�¾�Ã£Â�¿>Ë
È4¾>Å�Ã6Ç�À$È4Â�Ë
ÊPÂ�ÎÑÇ�ÀÉÈ4Â�¿ÖÈ4¾¼¿�Ê�¾�Ë�Ã£ÎE»Â�È4¾>Å�Ã�Æ$¿�×Õî�º�À$¿+»�Ã£¿�»�È£ËÖÅ�Ã�Â�À$½�ÊPÆ¯Ã2Ç�À$È�ÂÕÎ�Ã£Â:Úi»?»(Rh½�Æ$È4À¶Ç�»EÄìÈ4ÂDÃzÂRÊPÅ+Úe»<¾%È£ËÖÆÉ»ÑÁ4»EÆ$¿�ÝtË
¾>È"ÅÍ,Â�»IS]Ì"¾�Ã£À$Â�»<Ä-Î<È4Â"Ç�¾>È4Æ`Ã2Ç�Ç�º�»¹À$Â�Ä�À¶ÁhÀ$Ä�Ê,Ã£Æ©ÂPÈhÄ�»!Æ$»ÑÁ"»<ÆUÇ�È�¿�È4½�º�À$¿>Ç�À$Î�Ã2Ç�»EÄÙÊ�¿�»<¾�S[À$Â4Ç�»<¾�Ë�Ã�Î<»¼Ç�»<Î�ºDSÂ�À$Þ�Ê�»<¿ÓÐ(º�À$Î�ºfÎ�Ã£ÂßÚi»�Æ|Ã<Ô"»<¾>»<ÄfÈ"ÂßÇ�È4½fÈ£Ë©È4Ê�¾�¿>Ôh¿>Ç�»<Å�×4[�ËU½,Ã£¾�Ç�ÀÉÎ<Ê�Æ|Ã£¾`À$Â4Ç�»<¾>»E¿�Ç'À$¿ÓÇ�º�»ÖÃ�ÚPÀÉÆ$À¶Ç]ÔÇ�ÈkÊ�¿�»f½P¾>È"½e»<¾�Ç�ÀÉ»<¿lÈ�Ë�Ç�ºP»�Ä,Ã2Ç�Ã-À¶Ç�¿�»<Æ¶ËOÇ�È�Ä�»ÑÍ,Â�»fÇ�ºP»�Å�Ã�Ì4Â�À¶Í,Î�Ã2Ç�ÀÉÈ4ÂÒÍ,»<Æ$Ä�¿�Úe»<¿>Ç�¿�Ê�À¶Ç�»<ÄÕÇ�È



�D�������D�����=���D�B�B�������/�Y�1�
���������j�Q���
���B�B�Y� ä4ä ~
ÁhÀ$¿�Ê,Ã£ÆÉÀQP<À$Â�ÌlÇ�º,Ã6Ç!ÄXÃ6Ç�ÃPÝ,Ç�º�Ê�¿!È4½e»EÂPÀÉÂPÌfÇ�º�»ßÄ�ÈhÈ4¾�Ç�ÈÒÅ�Ã�Â4ÔÒÂ�»ÑÐ Ã£½�½�Æ$À$Î2Ã2Ç�À$È"ÂP¿�È�ËOÂ�È4Â�Æ$À$Â�»�Ã�¾Å�Ã£Ì"Â�À¶Í,Î�Ã2Ç�À$È"ÂU×

[ÖÂ�»�Ã£¾>»2Ã�Ë
È4¾_Ë
Ê�¾�Ç�ºP»E¾~¾>»<¿�»�Ã�¾>Î�º�Ð�È4Ê�Æ$Ä�À$Â4Á"È4Æ¶Á"»�À$Â"Á4»<¿>Ç�À$ÌRÃ2Ç�À$Â�Ì�Ç�º�»'Ê�¿�»�È£Ë,Ä�À$¾>»<ÎÑÇ`Åf»ÑÇ�º�ÈhÄ�¿Ë
È4¾+Å�Ã£Ì"ÂPÀ�ÍXÎ2Ã2Ç�À$È"Â�Ç�ÈzÇ�¾�Ã�Â�¿�Ë
È"¾>Å�Ã2Ç�À$È"ÂÕÎ<È4Â4Á"»<¾>¿�À$È"Â±Ç�ÈÕ½�¾>ÈhÄPÊ�Î<»-Ã£ÂoÀ$Â�À¶Ç�Ã£ÆOÃ�½�½P¾>È�RhÀÉÅ�Ã2Ç�À$È"ÂÇ�È±Ç�º�»�ÎEÈ4Åf½�ÊhÇ�»<Ä:Ç�¾�Ã£Â�¿>Ë
È4¾>Å�Ã6Ç�À$È4ÂUÝ/Ã£Â�Ä:Ç�º�»<Â Ê�¿�»�ÃÕÅfÈhÄ�À¶Í,»<ÄìÁ"»<¾>¿�À$È4Â	È�ËÖÇ�º�»�À¶Ç�»<¾�Ã6Ç�À¶Á"»Åf»ÑÇ�º�ÈhÄ¹Ç�È�»<ÂhË
È4¾>Î<»(Ä�»<¿�À$¾>»<Ä¹ÁhÀÉ¿ÜÊ,Ã�ÆP½�¾>È"½e»<¾�Ç�À$»E¿�È4Â�Ã!Æ$ÈhÎ�Ã�ÆhÚXÃ�¿�À$¿�×UïÖÂ�È£Ç�º�»<¾�ÀÉÂ4Ç�»<¾>»<¿>Ç�À$Â�Ì�Ã£¾>»�ÃË
È4¾`Ë
Ê�¾�Ç�ºP»E¾O¾>»<¿�»�Ã£¾>Î�º¹Ð�È4Ê�Æ$Ä%Úe»�Ç�Èl»IRP½PÆÉÈ4¾>»OÇ�º�»�½eÈ"¿�¿ÜÀÉÚPÀÉÆ$ÀãÇ�À$»E¿UÈ£Ëx»(R�Ç�»<Â�Ä�À$Â�ÌQÇ�º�»(ÄP»ÛÍXÂ�À¶Ç�ÀÉÈ4Â¹È�ËÅ�Ã£Ì"Â�À¶Í,Î�Ã2Ç�À$È"ÂlÇ�ÈfÃ�Î<Î<È"ÊPÂ"ÇOË
È4¾OÇ�º�»ÖË
ÊPÆÉÆeÅ�Ã2Ç�º�»<Å�Ã6Ç�À$Î�Ã�ÆPÄ�»<¾>À�Á�Ã2Ç�À¶Á"»<¿�È£ËUÇ�º�»¼Ç�¾�Ã£Â�¿>Ë
È4¾>Å�Ã6Ç�À$È4ÂU×ïÖÆ¶Ç�º�È"ÊPÌ"ºDÇ�º�À$¿�Å�Ã<Ôæ¾>»IS[À$Â4Ç�¾>ÈhÄ�Ê�Î<»ÕÅ¹Ê�Î�º�È£Ë!Ç�º�»±ÎEÈ4Åf½�Æ$»IRhÀ�Ç]Ô	À$Â"Á4È"Æ¶Á4»EÄDÐ(À¶Ç�º Ë
ÈhÎEÀ`S]Ú,Ã�¿Ü»EÄÂ�È4Â�Æ$À$Â�»�Ã�¾¼Å�Ã£Ì"ÂPÀ�ÍXÎ2Ã2Ç�À$È"Âk¿�ÔP¿�Ç�»EÅf¿]m$Ç�º�»�»<Æ$À$ÅfÀ$Â,Ã6Ç�À¶È�ÂkÈ£Ë�Ð�º�À$Î�º±Ð�Ã�¿¹Ã�Å�Ã�Z>È4¾!ÅfÈ£Ç�À�Á�Ã2Ç�À$Â�ÌË�Ã£ÎÛÇ�È4¾�Ë
È"¾'Ç�º�»+¾>»<¿�»�Ã£¾>Î�º�Ä�»<¿�Î<¾>À$Úi»<ÄÒÀ$Â�Ç�º�À$¿ÖÎ�ºXÃ�½hÇ�»<¾EoÑÝeÀ�Ç�Å�Ã<ÔzÃ£Æ$¿�ÈßÚi»âÇ�º,Ã2Ç(Ç�º�»ßÃ£Ä�Ä�À¶Ç�À$È"Â,Ã£ÆÎ<È"Åf½PÆÉ»IRhÀ¶Ç[Ô!È3�x»E¾>¿Ó½eÈ�Ç�»<Â4Ç�À|Ã�ÆhÚe»<Â�»ÑÍ�Ç�¿`Ë
È4¾�Ã�Ä�ÄPÀ�Ç�À$È4Â,Ã£Æ"Ä�»<Ì4¾>»<»E¿ÓÈ£Ë©Î<È4Â"Ç�¾>È4ÆhÈ�Á4»E¾ÓÇ�º�»�¾>»<¿�Ê�Æ¶Ç�À$Â�ÌÇ�¾�Ã£Â�¿>Ë
È4¾>Å�Ã6Ç�À$È4ÂU×DòBÂæÌ4»<Â�»<¾�Ã�Æ�ÃçÅfÈ"¾>»ÒÀ$Â�S[ÄP»E½RÇ�º	Å�Ã6Ç�º�»<Å�Ã2Ç�À$Î2Ã£ÆÓÇ�¾>»�Ã6Ç�Åf»<Â4ÇfÈ�ËÖÇ�º�»�À$¿�¿�Ê�»<¿¾�Ã£ÀÉ¿Ü»EÄçÇ�º�¾>È4Ê�Ì"º±Ç�º�»<¿�»?Åf»ÛÇ�ºPÈhÄ�¿�Å�Ã<ÔçÔPÀ$»<Æ$ÄkË
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Ó!g�â ì �Iâ
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Ï
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Ó
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Ô
Ó
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ä«ÒjÔ
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ÌEÔEÑ�ÌEÓ
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ÐIÌEÎ`å6ÓaÏ
Ý�ËjÐ�ÍjÔ
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ÚBÙWÔ
Ø´Ñ�ÌEÎQÙWË�ÚBÛ�ËjÐIÌEÎ�ÙWËjÏ�è�Î`Ì+Ñ3×QÏEÙ
ÏEÍjÙ�Õ9Ï/Í�Ù�Õ Ù6ç<;
Ó
ÐIÌ/ÏEÎs�
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Ó@ÏEÙWÒjÍjÎQÏ
ÌEÎQÐ�Ñ�ÌEÓ
ä+Ñ3ÒjÒjÔ
Ù�Ñ3Ð1Í«ÌEÙ´ÌEÍjÎQÏ¨ÒjÔ
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Ô
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ÌEÓ
Ð1ÍjË�ÎXW�ÛjÓêÎ�Ëèg��ÈÞWÔEÑ$ÒjÍ�Î�Ð
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Ó
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Ô
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ÒjÔ
Ó
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Ý+ÚBÔ
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ÓtÌEÍjÓ
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Ó
ä´ÌEÙnÌ1Ñ3ÏEá�Ï¨Ù$ÌEÍjÓ
ÔXÌEÍ�Ñ3Ë Ò=ÙW×�Ý�ÞWÙ6Ë�Ñ$×0ÏEÎQØnÒj×QÎ`ß�Ð�Ñ�ÌEÎ`ÙWË
ÍjÙ�Õ�ÓIåWÓ�Ô
è»Ñ3Ëjä�Ð�Ñ3Ë�ÎQËjÐ
Ù6Ô
Ò=ÙWÔEÑ�ÌEÓeÐ�ÙWËjÐ
Ó
Ò�ÌEÏhÏEÛ�Ð1Í¤Ñ3ÏhÏEÓ
Ø´Ñ3Ë6ÌEÎQÐe×�ÓIåWÓ�×QÏ¨Ù3Ú�äjÓIÌ1Ñ$ÎQ×CâuhÜÏEÎQËjÞ´ÙWÛjÔ
ÎQËWÌEÓ�ÔEÑ3ÐIÌEÎ`å6ÓnÑ�ÌE×&Ñ3ÏtÓTF�Ñ3ØnÒj×QÓWè�Õ�ÓnØnÎQÞWÍ6Ì¨Õ/Ñ3ËWÌhÌEÙaÔ
Ó�Ò�Ô
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ÌEÍjÔ
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Ó+×QÓIå6Ó
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Ó
ÒjÔ
Ó
ÏEÓ
ËWÌ?ÌEÍjÓ+Ð�Ñ3Ï
ÌE×QÓnçWÝ�ÑaÒjÎQÐIÌEÛjÔ
Ó+Ù3Ú9Î`Ì�è4ÑYÌ
×QÓIå6Ó
× ë Õ�Ó+ÛjÏ�Ó+Ñ$Ë£ÎQÐ
Ù6ËjÎQÐnÔ
Ó
ÒjÔ
Ó
ÏEÓ
ËWÌ1Ñ�ÌEÎQÙWË¤Ù3ÚàÑaÐ�Ñ3Ï
ÌE×QÓbvQÕ9ÍjÎQÐ1Í"ÎQÏ@Ï�Í�Ñ$Ô
Ó
ä£çWÝ�Ñ3×�×;Ð�Ñ3Ï
ÌE×QÓ
Ï@�Iè
Ñ3Ëjä°ÑYÌ�×QÓ(åWÓ
×�w)Õ�ÓtÏEÎQØnÒj×`Ý�Ô
Ó
ÒjÔ
Ó
ÏEÓ
ËWÌ/ÌEÍ�ÓtÐYÑ3Ï
ÌE×QÓÜç6Ý+Ñ-Ð
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Ó
änÏDW�Û�Ñ3Ô
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ÏEÐ�ÍjÓ
Ø´Ñ�ÌEÎQÐÜÔ
Ó�Ò�Ô
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×�ÏÖÙ$Ú»ä�Ó(Ì1Ñ3ÎQ×Câ

level  0 level  2level  1

q Î�ÞWÛjÔ
Ót~�â?d*�[cÖÑ$Ï�ÌE×�Ó { ÓIåWÓ�×QÏ�Ù3Ú��¨ÓIÌ1Ñ3Î�×

��Ó+Ð�Ñ3Ë§Ó�Ñ$Ï�Î�×`Ý¤ä�Ô
Î�åWÓ+ÌEÍ�Ó { ]$� Ô
Ó�Ë�äjÓ
Ô
Î�Ë�Þ¤Ù3Ú)ÙWç<;
Ó
ÐIÌEÏéÏ�Î�ØnÒ�×�Ý ç6Ý¦Ø´Ñ3á�Î�Ë�ÞæÌEÍjÓa×QÓ(åWÓ
×
Ù3Ú4äjÓIÌ1Ñ3Î�×±Ò�Ô
Ù6Ò=Ù6Ô�ÌEÎQÙWË�Ñ3×�ÌEÙéÌEÍjÓ@ÎQØnÒj×QÎQÐ
Î�Ì;Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6ËnÒjÔ
Ù�ä�ÛjÐ
Ó�äaçWÝ«ÌEÍjÓhÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´Ñ�ÌEÎQÙWË±â
q�ÎQÞWÛjÔ
Ó�~�â ë x¨ÏEÍjÙ�Õ9ÏgÑ$Ë?ÓTFjÑ$ØnÒj×QÓ;Ù3Ú�ÙWÛjÔ#ÎQË6ÌEÓ
ÔEÑ3ÐIÌEÎ�åWÓ/ÑYÌE× Ñ3Ï»Û�ÏEÎQËjÞ¨ç�Ù3ÌEÍ { ]$�³Ñ3Ëjä?ÙWç<;
Ó�ÐIÌ#ÏEÎs��Ó
ç�Ñ3ÏEÓ
ätÙ6ËtÎQØnÒj×QÎQÐ
Î�Ì�Ø´Ñ$ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË±â�ãXÍjÎQÏ�ÎQÏ0çjÛ�Ì�ÙWËjÓ#ÏEÎQØnÒj×QÓ�ÓTFjÑ$ØnÒj×QÓ�Ù3Ú�ÍjÙ�Õ { ]$�£Ô
Ó�Ë�äjÓ
Ô
Î�Ë�Þ
Ð�Ñ$Ë£ç=Ó´ÎQËjÐ
Ù6Ô
Ò=Ù6ÔEÑYÌEÓ
ä¤ÎQËWÌEÙæËjÙWËj×QÎ�Ë�ÓYÑ3Ô
×`ÝæØ´Ñ$ÞWËjÎ`ß�Ó
ä�ÏEÒ�Ñ3Ð
Ó
Ï�è�Ø´Ñ$ËWÝ¤Ù3ÌEÍjÓ
Ô?Ñ$ÒjÒ�Ô
ÙDÑ3Ð1ÍjÓ
Ï-Ñ$Ô
Ó
Ò=Ù6ÏEÏ�Î�ç�×�ÓW�ÜÚBÙ6Ô]ÓTF�Ñ3ØnÒj×QÓ«ÌEÍjÓºæ:Ñ$ä¬é!é |`Ye¥�æ�¸Òd ì �$�E�E� Ë�Ñ(å�ÎQÞ�Ñ�ÌEÎQÙWË§Ï
Ý�Ï
ÌEÓ
Ø ÛjÏ�Ó�Ï«Ò�Ñ3Þ6Ó
ÌEÍ�ÛjØ-çjË�Ñ3Î�×QÏgÕÜÎ�ÌEÍ]Ñ { ]~�}ÚBÛjËjÐIÌEÎQÙ6Ë´Ï�Ù@ÌEÍ�ÑYÌ�ÌEÍjÓtË�Ù�äjÓhÑ�Ì;ÌEÍ�ÓtÚBÙ�Ð
ÛjÏ;Ù$Ú ÌEÍjÓ¨ÌEÔEÑ$Ë�Ï
ÚBÙ6Ô
Ø´ÑYÌEÎQÙ6Ë
ç=Ó�Ð
ÙWØnÓ
Ï/Ñ$Ë«Ñ$ÐIÌEÛ�Ñ3×=Õ�Ó
ç°Ò�Ñ3ÞWÓ¨Õ9ÍjÎQÐ1ÍêÌEÍjÓhÛjÏ�Ó�ÔÖÐYÑ3Ë«Î�ËWÌEÓ
ÔEÑ3Ð(ÌÖÕ9Î`ÌEÍêvQÚBÙW×Q×�Ù�Õ³×QÎ�Ë�áDÏ�èDÓIÌEÐ
�Iâ
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Ó
ÐIÌEÏ¨ÌEÙ°Ï�Ý�Ë�Ð1ÍjÔ
ÙWËjÎs�
Ó@ÌEÍjÓ
ÎQÔtÏEÎs�
ÓhÕÜÎ�ÌEÍ ÌEÍjÓ?Î�ØnÒ�×�ÎQÐ
Î`Ì
Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6ËnÙ3Ú4ÌEÍ�Ó@ÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´Ñ�ÌEÎQÙWË´Ð�Ñ$Ëa×QÓ�Ñ$ä]ÌEÙ´ÒjÔ
ÙWçj×QÓ
ØnÏ9Ù3Ú4Ù�å6Ó
Ô
×&Ñ$ÒjÒ�Î�Ë�ÞnÙ6ç<;
Ó
ÐIÌEÏ�â�� Ë
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ÔEÑ$ÐIÌEÎ`å6Ó!6ÖÌE×&Ñ$Ï;ÕÜÎ`ÌEÍ { ]$� Ñ$ËjäøÅ�Ñ$Ô
Î&Ñ3çj×QÓ�]¨ç<;
Ó
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Ô
Ð
Ó
Ò�ÌEÎQÙ6ËaÙ3Ú4ÌEÍ�Ó�ÙWç<;
Ó
Ð(ÌEÏ¨Ñ3Ïj�Ëä�Ù�Ñ�ÌEÎQËjÞ��nÑ$ç=Ù�åWÓhÌEÍjÓ
ÌEÔEÑ3ËjÏ
ÚBÙWÔ
ØnÓ�äeÏEÒ�Ñ3Ð
Ó6â�ãXÍ�ÛjÏ#Õ9ÍjÎQ×QÓgÌEÍjÎQÏ4ØnÓIÌEÍjÙ�äeçjÎQËjäjÏ:ÌEÍjÓ/ä�Î�ØnÓ
ËjÏ�Î�ÙWËjÏ±Ù3Ú�ÏEÐ�Ñ3×QÓ�Ñ$Ëjä-Ð
Ù6ËWÌEÓTF�Ì
ÓI��Ó
ÐIÌEÎ`å6Ó
×`Ý�è�Î�Ì#äjÙ�Ó
Ï»ËjÙ3Ì4Ô
ÓTä�Ó
ÐIÌgØnÙ6Ô
Ó�Ð
ÙWØnÒj×QÓTFeÑ3ÏEÒ=Ó
Ð(ÌEÏ#Ù3ÚjÌEÍjÓ�ÌEÔEÑ3ËjÏ
ÚBÙWÔ
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Ô
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×`ÝhÕ9Î`ÌEÍjÎQËhÌEÍ�Ó/ÌEÔEÑ3ËjÏ
ÚBÙWÔ
ØnÓ
ä�ÏEÒ�Ñ$Ð
ÓWè6Ñ3Ëjä
ÎQËWå6ÙW×�åWÓ
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Ó
ÐIÌEÏ±ÌEÙÜÌEÍjÓgÌEÔEÑ3ËjÏ
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Ó
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Ó
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Ó
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ÚBÙWÔ
Ø´ÑYÌEÎ�ÙWË�Ñ3×�ÒjÍWÝ�ÏEÎQÐ�Ï��@Ñ$Ï7ÌEÍjÓ¨ÛjËjäjÓ
Ô
×`Ý�Î�Ë�Þ
ÏEÒ�Ñ3Ð
ÓWâ»ã/ÍjÓtÔ
Ó
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ß�Ð�ÑYÌEÎ�ÙWË«ÒjÔ
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Ó
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ÚBÙ6Ô
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Ô
Ð
Ó
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ÌEÓ
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Ï�è±Î�Ì?ÎQÏ@ÎQ×Q×QÛjÏ
ÌEÔEÑYÌEÎ�åWÓ-ÌEÙ�×QÙ�Ù6áæß�Ô
Ï
ÌêÑYÌ
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Ó
Ï�â5t�ÙWØnÓ�ß�×`ÌEÓ
Ô
ÎQËjÞ
ÌEÓ
Ð1ÍjË�ÎXW�ÛjÓ
ÏgÕÜÍjÎQÐ1Í´Ñ3Ô
Ó9Ð
ÙWØnØnÙ6Ëj×`ÝhÛjÏ�Ó�änÎQË?ÌEÓTF�ÌEÛjÔ
Ó¨Ø´Ñ$Ò�ÒjÎQËjÞtØ´Ñ
ÝnÑ$×QÏEÙhÑ3×Q×�Ù�Õ�ÎQËWÌEÓ
Ô
Ò�ÙW×&Ñ�ÌEÓ
ä
å$Ñ3×�Û�Ó�ÏÖç�ÓIÌCÕ�Ó�Ó
ËêÌEÍjÓtä�ÑYÌ1Ñ�Ï�WDÛ�Ñ$Ô
Ó
Ï�è�ÍjÙ�Õ�ÓIå6Ó
ÔÖÌEÍjÎQÏ�äjÙ�Ó
Ï;ËjÙ3Ì/ÒjÔ
Ù�å�ÎQäjÓhÑ3Ë6Ý´Ë�Ó(Õ}ÎQË�ÚBÙ6Ô
Ø´ÑYÌEÎQÙ6Ë
ÌEÙtÌEÍjÓXÛjÏEÓ
Ô
è6ç�Û�Ì7ÔEÑYÌEÍjÓ
Ôò;
ÛjÏ
Ì;Ñ¨ÏEØnÙ�Ù3ÌEÍjÓ
Ô±ÌEÔEÑ$Ë�Ï
ÚBÙ6Ô
Ø´ÑYÌEÎQÙ6Ëeç�ÓIÌCÕ�Ó
Ó�Ë?ËjÙWÔ
Ø´Ñ3×jÑ$Ëjä-Ø´Ñ3Þ6ËjÎ`ß�Ó
ä
ÏDW�Û�Ñ3Ô
Ó
Ï�â



íD��î/ïjï=ðQ�B�
���B�B�Y�´��ñ»òt�Y�jðQ�Q���
��ó������D�����=���D�B�B��� ë ~ x

q�ÎQÞWÛjÔ
Ót~�â ë ~O�5tDÎ�Ë�Þ6×QÓ$��Ø´Ñ3ÞWÓ�_æÑ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË

��Ó@Ð�Ñ3ËaÓVF�ÌEÓ
ËjäæÌEÍ�Î�Ï¨ÎQäjÓ�Ñ?Ù3ÚÖÎQØ´Ñ3Þ6ÓtØ´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWËnÌEÙ°Ñ3Ð
Ð�ÙWÛjËWÌÜÚBÙ6Ô¨Ø-Ûj×`ÌEÎ�Ò�×�Ót×QÓIå6Ó
×QÏÜÙ$Ú
ÎQØ´Ñ$ÞWÓ
ÏMv&ÎCâ Ó6â§Ø-Ûj×`ÌEÎQÒj×QÓnå�ÎQÓ(ÕÜÏ@�Iâ=6¨Ë¦ÓVFjÑ3ØnÒj×QÓ°Ñ3ÒjÒj×QÎQÐ�Ñ�ÌEÎQÙWË�Õ9Í�Ó�Ô
Ó]ÌEÍjÎQÏnØnÎQÞ6ÍWÌ?ç�Ó«ÛjÏEÓIÚBÛj×
ÎQËWå6ÙW×�åWÓ
ÏtÐ�ÙWØ-çjÎQËjÎQËjÞnÏ
Ì1ÑYÌEÓ6è±Ð
ÙWÛjËWÌ�Ý�Ñ3Ëjä�Ð
Î`Ì�ÝæØ´Ñ3ÒjÏ¨Õ9Î`ÌEÍjÎQË�Ñ]ÏEÎQËjÞ6×QÓhØ´Ñ3ÞWËjÎ`ß�Ó
ä°å�ÎQÓIÕ@â26�Ì
ÌEÍjÓtÌEÙWÒ«×�ÓIåWÓ�×=ÌEÍjÓ)ÛjÏEÓ
Ô�ÎQÏ/×QÙ�ÙWáDÎQËjÞ-Ñ�ÌÜÑ�Ï�Ì1Ñ�ÌEÓhØ´Ñ3Ò±��Ñ$ÏÖÌEÍjÓhÛjÏ�Ó�ÔXØ´Ñ$ÞWËjÎ`ß�Ó
Ï;ÏEÙWØnÓ9Ô
Ó
ÞWÎQÙ6Ë]Ù$Ú
ÌEÍjÓeØ´Ñ$Ò±è�ÌEÍ�Ó@Ð
Ù6Û�Ë6ÌCÝaØ´Ñ$Ò]Î�Ï¨��ÒjÛj×Q×QÓ�ä]ÎQË{�-ÌEÙnÌEÍjÓ@Ø´Ñ3ÞWËjÎ`ß�Ó
ä+Ñ$Ô
Ó�Ñ-ÌEÙ´Ò�Ô
Ù�å�Î�ä�ÓtÌEÍ�ÑYÌàäjÓIÌ1Ñ3ÎQ×
Õ9Î`ÌEÍjÎQË-ÌEÍjÓÜÏ
Ì1ÑYÌEÓ9Ø´Ñ3Ò±â5qjÛ�Ô�ÌEÍjÓ
Ô;Ø´Ñ$ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWËtÕ�ÙWÛj×QäêÑ3×QÏEÙtÒjÛj×Q×jÎQË´Ñ3äjäjÎ`ÌEÎQÙ6Ë�Ñ$×�äjÓIÌ1Ñ3Î�×DÚBÔ
Ù6Ø
ÌEÍjÓhÐ
Î`ÌCÝ´Ø´Ñ$Ò±â

��ÓeÕ9ÎQ×Q×�ß�Ô
Ï
ÌhÓTFjÑ3ØnÎ�Ë�ÓéÑ]ÏEÎQØnÒj×QÓhÓTFjÑ$ØnÒj×QÓeÙ$Ú�Ø-Ûj×`ÌEÎGU�×QÓIå6Ó
×±ÎQØ´Ñ$ÞWÓ@Ø´Ñ3Þ6Ë�Î�ß�ÐYÑYÌEÎQÙ6ËêÌEÙ°ÎQ×GU
×QÛjÏ
ÌEÔEÑYÌEÓ�ÌEÍjÓ¨ÎQÏEÏEÛ�Ó�Ï:ÌEÍ�ÑYÌ�Ñ$Ô
ÓÜÎQË6åWÙ6×`åWÓ�ä�â�c;ÙWËjÏEÎQäjÓ
Ô»ÌCÕ�Ùeå�ÎQÓIÕ9ÏgÙ3Ú Ñ3ËnÎQË�ÚBÙWÔ
Ø´Ñ�ÌEÎQÙWË@ÏEÒ�Ñ3Ð
ÓWè$ÌEÍjÓ
ß�Ô
Ï
Ì¨å�ÎQÓIÕ ÎQÏ)Ñ3Ë \ Ð \ Þ6Ô
ÎQä±è0Ñ$Ëjä«ÌEÍjÓ?ÏEÓ
Ð
ÙWËjä«å�ÎQÓIÕ ÎQÏ¨Ñ ë�ì Ð ëYì Þ6Ô
ÎQä±âµc;ÙWËjÐ
Ó
Ò�ÌEÛ�Ñ3×Q×�Ý�è�Õ�Ó
Ð�Ñ$ËéÌEÍjÎQËjá?Ù$Ú0ÌEÍjÎQÏ;ÒjÔ
Ù�Ð
Ó
ÏEÏ�Ñ3Ï�×QÙ�Ù6á�ÎQËjÞtÏ
ÌEÔEÑ3ÎQÞ6ÍWÌ&U�ÙWËnÑ�Ì;ÌEÍ�ÓàÐ
Ó
ËWÌEÓ
Ô
Ï/Ù3Ú�ÌEÍ�ÓtÎ�Ø´Ñ3ÞWÓ�Ï�è�Õ9Î`ÌEÍnÌEÍjÓ
\ Ð \ ÎQØ´Ñ3Þ6ÓÖÎ�ËéÚBÔ
Ù6ËWÌ�Ù3Ú±ÌEÍjÓ ëYì Ð ë�ì ÎQØ´Ñ3Þ6ÓWè$Ñ3Ëjä´ß�×Q×QÎQËjÞ¨ÌEÍjÓtÓ
ËWÌEÎQÔ
Ó9ÕÜÎQËjäjÙ�Õeâ56¨ÏgÕ�ÓhÑ$ÒjÒ�×�Ý
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ËjÙWËj×QÎQËjÓ�Ñ$Ô�Ø´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË±è(Õ�ÓÜÓI��Ó
ÐIÌEÎ`å6Ó
×`ÝN��ÒjÛjËjÐ�Í´ÑtÍjÙW×�Ó��ÜÌEÍjÔ
ÙWÛjÞWÍ?ÌEÍjÓ \ Ð \ Þ6Ô
ÎQä?Ñ$ËjänÒ�Ûj×Q×
ÎQË-ÌEÍjÓ�å�ÎQÓIÕ§Ù$Ú=ÌEÍjÓ ë�ì Ð ë�ì Þ6Ô
ÎQä?ÏEÙ¨ÌEÍ�ÑYÌgÌEÍjÓ�ÌCÕ�Ùhå�ÎQÓIÕ9ÏgÑ$Ô
ÓXÏEÓ�Ñ$Øn×QÓ
ÏEÏE×`ÝtÎQË6ÌEÓ
ÞWÔEÑ�ÌEÓ
ä±â5q ÎQÞ6ÛjÔ
Ó
~�â ë �¨ÏEÍjÙ�ÕÜÏ;Ñ$Ë?ÓTFjÑ$ØnÒj×QÓ�Ù3Ú=ÌEÍjÎQÏ7ÙWÒ=Ó�ÔEÑYÌEÎQÙ6Ë�â ãXÍjÎQÏgäjÎ`��Ó
Ô
Ï#ÚBÔ
Ù6Ø ÏEÎQËjÞW×�Ó;ÎQØ´Ñ3Þ6Ó;Ø´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË
ÎQË¤ÌEÍ�Ñ�ÌeÕ�Ó°Ñ3Ô
Ó´ËjÙ�ÕÈä�Ý�Ë�Ñ3ØnÎQÐ�Ñ$×Q× Ý ÎQËjÐ
ÙWÔ
Ò�ÙWÔEÑ�ÌEÎQËjÞaÑ3äjäjÎ`ÌEÎQÙ6Ë�Ñ3×#äjÓIÌ1Ñ$ÎQ×#Õ9Î`ÌEÍjÎQË ÌEÍjÓ´Ð
Ù6ËWÌEÓTF�Ì
ÒjÔ
Ù�å�ÎQäjÓ
ä+çWÝ«Ù6ÛjÔÖËjÙ6Ë�×�ÎQËjÓ�Ñ3Ô;Ø´Ñ$ÞWËjÎ`ß�Ð�ÑYÌEÎ�ÙWËeÌEÔEÑ$ËjÏ�ÚBÙ6Ô
Ø´ÑYÌEÎQÙ6Ë±â

q Î�ÞWÛjÔ
Ót~�â ë �*�5_aÛj×`ÌEÎHU { ÓIå6Ó
×ò��Ø´Ñ3Þ6Ó$_æÑ3Þ6Ë�Î�ß�ÐYÑYÌEÎQÙ6Ë

q�ÎQÞ6Û�Ô
Ón~�â ëYì ÏEÍ�Ù�Õ9Ï?Ñ$Ë£ÓTFjÑ$ØnÒj×QÓ?Ù3Ú/ÌEÍjÎQÏ-ÛjÏEÎQËjÞ]Ì�Õ�Ù�ä�Î��0Ó
Ô
Ó
Ë6Ì-Ø´Ñ$Ò�ÏhÚBÔ
ÙWØ ÌEÍjÓ�çtÓ
Ô
Ù
F
æ¬6$a�cÊ_æÑ$Ò=t�Ó
Ô�åWÓ�Ô«|`æ¬6�afd�g��Câ�ã�Õ�Ù å�ÎQÓIÕ9Ï-Ù3Ú9ÌEÍjÓ®c�Ñ3×QÎ�ÚBÙWÔ
ËjÎ&Ñ�Y�Ñ
Ýº6¨Ô
Ó�Ñ�Ñ3Ô
Ó+ÒjÔ
Ù�å�ÎQäjÓ
ä±è
Õ9Î`ÌEÍ?ÙWËjÓ/Ø´Ñ3Ò?ÏEÍjÙ�ÕÜÎ�Ë�ÞàØnÙWÔ
Ó/ä�Ó(Ì1Ñ3ÎQ×Òv&Ô
ÙDÑ3äjÏ�èWÔEÑ$ÎQ×`Õ/Ñ
ÝhÌEÔEÑ3Ð1á�Ï;ÓIÌEÐWâ?�)ÌEÍ�Ñ3Ë?ÌEÍjÓÜÙ$ÌEÍjÓ
Ô
â56¨Ï#ÌEÍjÓ
ÏEÎQØnÒj×QÓÜå�Î�ÓIÕ ÎQÏ9Ø´Ñ3ÞWËjÎ`ß�Ó
ä±èjÑ$äjä�Î�ÌEÎQÙWË�Ñ3×�ä�Ó(Ì1Ñ3ÎQ×±ÎQÏ9ÒjÛ�×�×QÓ
ä+ÎQË«ÚBÔ
ÙWØÈÌEÍjÓeäjÓIÌ1Ñ$ÎQ×QÓ
ä´å�ÎQÓ(Õeâ�ZÜÙ$ÌEÓ
ÌEÍ�ÑYÌhÌEÍjÓnÎQËWÌEÓ
Þ6ÔEÑYÌEÎQÙ6ËaÙ3Ú;ÌEÍjÓ?Ì�Õ�Ù«å�ÎQÓIÕ9ÏhÎQÏtÏEÓ�Ñ3Øn×�Ó
ÏEÏ�è�Ñ$Ë�äæÌEÍ�ÑYÌ�Ñ$×Q×:Ù$Ú;ÌEÍjÓnØ´Ñ3Ò�×QÎQËjÓ
ÏtÑ$Ô
Ó
Ò=Ó�Ô�ÚBÓ
ÐIÌE×`Ý+Ñ$×QÎQÞWËjÓ
ä´Ñ�ÌXÌEÍjÓhÎQËWÌEÓ�Ô
Ï�Ó�ÐIÌEÎQÙWË´Ù$Ú ÌEÍjÓhÏEÎQØnÒj×QÓ9Ñ3Ëjä«äjÓIÌ1Ñ$ÎQ×QÓ
änå�ÎQÓ(ÕÜÏ�â
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q ÎQÞ6ÛjÔ
Ót~�â ëYì ��_aÛj×`ÌEÎGU { ÓIåWÓ�×¬_æÑ$Ò�_æÑ$ÞWËjÎ`ß�Ð�ÑYÌEÎ�ÙWË

ã/ÍjÓhÎQØnÒj×QÓ
ØnÓ
ËWÌ1Ñ�ÌEÎQÙWËéÙ3Ú4Ø-Ûj×`ÌEÎGU�×QÓIå6Ó
×=Î�Ø´Ñ3ÞWÓàØ´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWËéÐ�Ñ3Ë°ç=Ó@ÞWÔ
Ó�Ñ�ÌE×`ÝnÚ�Ñ3Ð
Î�×QÎ`Ì1ÑYÌEÓ�ä
çWÝ@ÌEÍjÓÖÛjÏEÓ�Ù3Ú¯_b�ËærU�Ø´Ñ3ÒjÒjÎQËjÞe|Q�}Î�× \ gI��èYÕ9ÍjÎQÐ1Í-ÎQÏ4ÑÜÐ
Ù6ØnØnÙWËtÌEÓ
Ð1Í�ËjÎsWDÛ�Ó;Õ9Î`ÌEÍjÎQËhÌEÍ�Ó/ÞWÔEÑ$ÒjÍ�Î�Ð
Ï
Ð
Ù6ØnØ-ÛjËjÎ`ÌCÝtÚBÙ6Ô#äjÓ�Ñ3×�ÎQËjÞÜÕÜÎ�ÌEÍeÌEÓTF�ÌEÛjÔ
Ó¨Ø´Ñ$ÒjÒ�Î�Ë�Þ�è�Ñ3Ëjä?Î�Ï#ÏEÛjÒ�Ò�ÙWÔ�ÌEÓ
äéçWÝ?Í�Ñ3Ô
ä�Õ/Ñ$Ô
ÓÜÑ$Ð
Ð
Ó
×QÓ�ÔEÑ�U
ÌEÎQÙ6Ë-ÙWËéØnÙWÏ
Ì»ÞWÔEÑ3ÒjÍjÎQÐ
Ï»Õ�ÙWÔ
á�Ï
Ì1Ñ�ÌEÎQÙWËjÏ4Ñ3Ëjä�æ'c;Ï#ÌEÍ�ÑYÌ7Ï�ÛjÒjÒ=Ù6Ô�ÌgÍ�Ñ3Ô
ä�Õ/Ñ$Ô
ÓÖÌEÓTFDÌEÛ�Ô
Ó9Ø´Ñ3ÒjÒjÎQËjÞ�â
_b�Ëæ5UCØ´Ñ$Ò�ÒjÎQËjÞ�ÎQÏ¨Ñ?ØnÓIÌEÍjÙ�ä+ÚBÙWÔ/Ï�ÌEÙ6Ô
ÎQËjÞ?äjÎ`�0Ó�Ô
Ó
ËWÌ¨Ô
Ó�Ï�Ù6×QÛ�ÌEÎQÙWËnå6Ó
Ô
ÏEÎQÙWËjÏ9Ù3Ú7Ñ-ÌEÓTF�ÌEÛjÔ
Ó-Ø´Ñ$Ò�è
ÏEÙ-ÌEÍ�ÑYÌ/ÌEÍjÓ)ØnÙ6Ï
Ì/Ñ3ÒjÒjÔ
ÙWÒjÔ
Î&ÑYÌEÓàÔ
Ó
ÏEÙW×QÛ�ÌEÎQÙ6Ëê×�ÓIåWÓ�×0Ð�Ñ3Ë+ç=ÓtÛjÏEÓ
ä+ÚBÙWÔ;ÌEÍjÓ)Ò�Ñ�ÌEÐ�Í+ÌEÍ�Ñ�ÌXÌEÍjÓtÌEÓTF U

ÌEÛjÔ
ÓhÎQÏ�ç=Ó
ÎQËjÞéÑ3ÒjÒj×QÎQÓ
ä?ÌEÙ�âkqjÙWÔ/ÓTFjÑ$ØnÒj×QÓWèDÑ3ËjýbÐ�ý«ÌEÓTF�ÌEÛjÔ
ÓhÕÜÎ�×Q×�ç�ÓtÏ
ÌEÙWÔ
Ó
ä°ÑYÌ�ÌEÍjÓhÙWÔ
ÎQÞ6ÎQË�Ñ3×
Ô
Ó
ÏEÙW×�ÛDÌEÎ�ÙWË@ÑYÌ4×QÓIå6Ó
×{x�è6Ñ$×QÙWËjÞXÕ9Î`ÌEÍéÑÜß�×�ÌEÓ
Ô
Ó
ä�ý�þ�weÐ!ýÒþ�w�åWÓ
Ô
ÏEÎQÙ6Ë-Ñ�Ìg×QÓ(åWÓ
× ë è$Ñ3ËjänÑ$ýÒþ�~�Ð�ý�þY~
ÑYÌ�×QÓIå6Ó
×'w Ñ3Ëjä£ÏEÙaÙ6Ë äjÙ�ÕÜË¤ÌEÙ�Ñ ë Ð ë å6Ó
Ô
ÏEÎQÙWË�ÑYÌ@×QÓIå6Ó
×;×QÙ6Þ Ä ýUâ®q�ÎQÞ6Û�Ô
Ón~�â ë3ô ÏEÍ�Ù�Õ9Ï@Ñ
ÏEÐ�ÍjÓ
Ø´Ñ�ÌEÎQÐÜÔ
Ó�Ò�Ô
Ó�Ï�Ó�ËWÌ1ÑYÌEÎQÙ6Ë]Ù$Ú�ÌEÍ�Î�ÏÖÚBÙ6ÔÜÑ-ÏEÎQËjÞ6×QÓÜÐ1Í�Ñ3ËjËjÓ
×0Ù3Ú4Ñ$Ë®a/²$Y�ÌEÓTF�ÌEÛjÔ
ÓWâ
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n x n

n/2 x n/2

n/4 x n/4

1 x 1

level 0 level 1 level 2 level log2n

q�ÎQÞWÛjÔ
Ót~�â ë�ô �k_b�ÿærUí_æÑ3ÒjÒjÎQËjÞeÚBÙWÔ/Ñ�t�ÎQËjÞ6×QÓ!c;Í�Ñ$ËjË�Ó�×

��ÓtÐ�Ñ$Ë]çWÝ�Ò�Ñ$ÏEÏXÌEÍjÓhË�Ù6Ô
Ø´Ñ3×=ß�×`ÌEÓ�Ô
ÎQËjÞ?Ð
ÙWËjÏ
ÌEÔ
ÛjÐIÌEÎQÙ6ËêÙ$Ú�_b�ÿærU�Ø´Ñ3Ò+×QÓIå6Ó
×QÏ/Ñ3Ëjä«×�Ù�Ñ3ä+Ñ$ËWÝ
ÎQØ´Ñ$ÞWÓ-Î�ËWÌEÙ]ÌEÍjÓ´äjÎ`�0Ó
Ô
Ó�ËWÌ@×QÓIå6Ó
×QÏtÙ3Ú�ÌEÍjÓM_b�ËærU�Ø´Ñ3Ò±è�Ñ$Ïh×QÙWËjÞaÑ$ÏtÌEÍ�Ó´ÎQØ´Ñ$ÞWÓ@Í�Ñ3ÏhÌEÍ�Ó´Ï1Ñ3ØnÓ
Ë�ÛjØ-ç�Ó
Ô/Ù3Ú4Ò�ÎHF�Ó
×±Ô
Ù�ÕÜÏàÑ3Ëjä«Ð�ÙW×QÛjØnËjÏ/Ñ3Ï9Ñ3Ô
ÓhÔ
Ó�W�ÛjÎQÔ
Ó
ä°ÚBÙWÔ;ÌEÍ�ÑYÌ¨×�ÓIåWÓ�×Câ�h9Ï�Î�Ë�ÞéÙWÛjÔXÒjÔ
ÓIå�ÎQÙWÛjÏ
ÓTFjÑ$ØnÒj×QÓWè=Õ�ÓéÐ�Ñ3Ë¤×QÙ�Ñ$ä«ÌEÍjÓ�wW� ì ÐàwW� ì ÒjÎGF�Ó�×#ÎQØ´Ñ$ÞWÓhÙ3Ú;ÌEÍjÓ \ Ð \ Þ6Ô
ÎQäæÎQËWÌEÙ°×QÓIå6Ó
× ë è�Ñ3Ëjä
ÌEÍjÓn� ë w�Ð � ë w´ÒjÎGF�Ó
×»ÎQØ´Ñ3Þ6ÓhÙ3ÚgÌEÍjÓ ëYì Ð ë�ì ÞWÔ
Î�äæÎQËWÌEÙ+×QÓIå6Ó
×kxjâu� Ú;Õ�Ó?ÏEÎs�
Ó@ÙWÛjÔ¨å�Î�ÓIÕ�U�Ò=Ù6Ô�Ì
ÌEÙ?ÌEÍjÓ-Ï1Ñ3ØnÓàË�ÛjØ-ç=Ó�ÔÜÙ3Ú4ÒjÎGF�Ó
×�ÏÜÑ$ÏXÌEÍjÓe×�ÓIåWÓ�× ë ÎQØ´Ñ3Þ6Ó�vSwW� ì ÐbwW� ì �Iè�Õ�ÓhÕÜÎQ×�×0ÏEÓ
ÓhÙWËj×`Ý´ÌEÍ�ÑYÌ
ÎQØ´Ñ$ÞWÓW��Ñ$ÏÜÕ�ÓeØ´Ñ$ÞWËjÎ`Ú&Ý+Ò=Ù6Ô�ÌEÎQÙWËjÏ9Ù3Ú#ÌEÍjÓ�×QÓIå6Ó
× ë Î�Ø´Ñ3ÞWÓ6è�ÌEÍjÓ-×QÓIå6Ó
×5xnÎQØ´Ñ3Þ6Ó¨ÕÜÎ�×Q×±ç=Ó�Ò�Ûj×Q×�Ó
ä
ÎQËWÌEÙ°ÌEÍ�Ó´Ð
Ù6ËWÌEÓTF�Ì�Ù3Ú�ÌEÍjÓ´×QÓIå6Ó
× ë Î�Ø´Ñ3ÞWÓ6â�6¨×`ÌEÍjÙWÛjÞ6Í ÌEÍjÎQÏ@ØnÓIÌEÍjÙ�ä�Õ�ÙWÔ
á�ÏhåWÓ�Ô�Ý£ÓTÙêÐ
ÎQÓ
ËWÌE×�Ý
ÙWË+Í�Ñ3Ô
ä�Õ/Ñ3Ô
Ó@Ñ$Ð
Ð
Ó
×QÓ�ÔEÑYÌEÓ
ä´Ø´Ñ3Ð1ÍjÎQËjÓ
Ï�èWÏEÙ6ØnÓ¨Í�Ñ3Ô
ä�Õ/Ñ3Ô
ÓtÎQØnÒj×QÓ�ØnÓ
ËWÌ1ÑYÌEÎ�ÙWËjÏgÑ$×QÏEÙ-Òj×&Ñ3Ð�Ó¨×QÎQØnÎ`ÌEÏ
ÙWË�ÌEÍjÓ]ÏEÎs��Ó?Ù3Ú/ÎQØ´Ñ$ÞWÓ
Ï¨ÌEÍ�ÑYÌéÑ3Ô
Ó´Ñ$×Q×QÙ�Õ�Ó
ä±â´ã/Í�Î�Ï)ÐYÑ3Ë£ç�Ó´Ña×QÎQØnÎ`Ì1Ñ�ÌEÎ`Ù6ËaÙWË�ÌEÍjÓêØ´Ñ�F�ÎQØ�Û�Ø
ÏEÎs�
ÓnÙ$ÚÜÎQØ´Ñ$ÞWÓ®vQÌ�Ý�ÒjÎQÐ�Ñ$×Q×`Ý�� ë wjÐ£� ë w«ÙWÔ ë x>w3~jÐ ë x>w3~��Iè:Ù6ÔeÙ6Ë ÌEÍjÓ+Ï�ÐYÑ3×QÓ?Ú�Ñ$ÐIÌEÙWÔ@ç=ÓIÌ�Õ�Ó
Ó
Ë
×QÓIå6Ó
×QÏ�v&ØnÙWÏ
ÌgÞ6ÔEÑ3ÒjÍjÎQÐ
Ï4×QÎQçjÔEÑ3Ô�Ý@ÎQØnÒj×QÓ
ØnÓ�ËWÌ1ÑYÌEÎQÙ6ËjÏ Ô
Ó�Ï�ÌEÔ
Î�ÐIÌ#ÌEÍjÎQÏ#ÌEÙ�Ñ¨Ú�Ñ3ÐIÌEÙ6Ô#Ù$Ú�w��Iâ�6¨×�ÌEÍ�Ù6ÛjÞWÍ
Õ�ÙWÔ
á�Ñ$Ô
ÙWÛjËjäjÏ¨Ð�Ñ3Ë°ÛjÏ�Û�Ñ$×Q×`Ý´ç=ÓtÚBÙ6Û�Ëjä«ÚBÙ6ÔÖÌEÍjÓ
ÏEÓ@Ð
ÙWËjÏ
ÌEÔEÑ3Î�ËWÌEÏ�è�Ñ3ËaÑ$Ô
Ó�Ñ-ÚBÙWÔ/ÚBÛjÔ�ÌEÍ�Ó�ÔÜÔ
Ó
ÏEÓ�Ñ$Ô
Ð�Í
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ÎQÏgÌEÙ@äjÓIåWÓ�×QÙWÒ´Ñ@ØnÙWÔ
Ó/ÞWÓ
ËjÓ
ÔEÑ$×�ÚBÙWÔ
Ø´Ñ$×QÎQÏEØUÚBÙWÔ7ä�Ó�Ï�Ð�Ô
ÎQçjÎQËjÞ)Ø�Ûj×`ÌEÎGU�×QÓIå6Ó
×�ÎQØ´Ñ3Þ6Ó�Ø´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË
ÙWÛ�ÌEÏEÎQäjÓtÙ3Ú»ÌEÍjÓhÐ
ÙWËjÏ
ÌEÔEÑ3ÎQËjÓ
ä+Í�Ñ3Ô
ä�Õ/Ñ3Ô
ÓVU�Ñ$Ð
Ð
Ó
×QÓ�ÔEÑYÌEÓ
ä´Ó
ËWå�ÎQÔ
ÙWËjØnÓ
ËWÌ�èjÒ�ÙWÏEÏEÎQçj×`Ý-Õ9Î`ÌEÍ+ÌEÍ�ÓhÞ6Ù�Ñ3×
Ù3Ú�ÏEÓIÌ
ÌEÎQËjÞ¨Ô
Ó�WDÛ�Î�Ô
Ó
ØnÓ
ËWÌEÏ�ÚBÙWÔ4Ñ¨ËjÓIÕ¦ÞWÓ�Ë�Ó�ÔEÑYÌEÎQÙ6Ë)Ù$Ú0Ñ$Ð
Ð
Ó
×�Ó
ÔEÑYÌEÓ
ätÌEÓTFDÌEÛ�Ô
ÓVUCØ´Ñ$Ò�ÒjÎQËjÞ¨Í�Ñ$Ô
äDÕ/Ñ$Ô
Ó
Õ9Í�Î�Ð�Í+ÎQÏ/Ñ3çj×QÓ¨ÌEÙ?äjÓ�Ñ$×0ÕÜÎ�ÌEÍêÌEÓTFDÌEÛ�Ô
Óh×QÓ(åWÓ
×�ÏÖÎ�Ë«Ñ-ØnÙ6Ô
Ó�ä�ÓTF�ÎQçj×QÓ¨Ø´Ñ$ËjË�Ó�Ô
â
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6¾ß�Ë�Ñ3×7ÎQÏEÏ�ÛjÓ?Î�ËWåWÙ6×`å6Ó
ä Õ9Î`ÌEÍæÌEÍjÓ´ä�Ó(Ì1Ñ3ÎQ×GU�ÎQË<U�Ð
ÙWËWÌEÓVF�ÌtÒjÔ
ÙWçj×QÓ
Ø Î�ÏàÌEÍjÓ´ËjÓ
Ó
ä�ÌEÙaÒjÔ
Ù�å�ÎQäjÓ
Ð
Ù6Ë�ÏEÎQÏ
ÌEÓ
Ë6Ìgå�ÎQÏEÛ�Ñ3×�Ð
ÛjÓ
Ï;ÌEÙ)ÌEÍjÓtÛjÏEÓ
Ô�Ñ3ÏgÌEÙ@ÕÜÍ�Ñ�Ì�Ô
Ó
ÞWÎQÙ6ËjÏ�Ñ3Ô
ÓÜç�Ó
ÎQËjÞ@Ø´Ñ3ÞWËjÎ`ß�Ó
äéÙWÔ;äjÓ
Ø´Ñ3Þ6ËjÎGU
ß�Ó
ä-ç6Ý-Ñ9ÞWÎ`å6Ó
ËtÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´Ñ�ÌEÎQÙWË±â0ã/ÍjÓ;ÎQØnÒj×QÎQÐ
Î�Ì=Ø´Ñ$ÞWËjÎ`ß�Ð�ÑYÌEÎ�ÙWËÜß�Ó
×QäjÏ±Õ�Ó�äjÓIåWÓ�×QÙWÒ�Ó
ä@Ñ3×QÔ
Ó�Ñ$ä�Ý
ÒjÔ
Ù�å�ÎQäjÓhÑ�W�Û�Ñ3ËWÌEÎ�ß�ÐYÑYÌEÎQÙ6ËéÚBÙ6ÔÖÌEÍjÓhäjÓ
ÞWÔ
Ó�Ó)Ù$Ú»Ø´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË±è$ÙWÛjÔ�Ì1Ñ3ÏEá´ÎQÏ�ÏEÎQØnÒj×`Ý?ÌEÙ?Ô
Ó
ËjäjÓ
Ô
ÌEÍjÓ-ÎQË�ÚBÙ6Ô
Ø´ÑYÌEÎQÙ6ËêÎ�ËæÑéÕ/Ñ
Ý+ÌEÍ�ÑYÌtÔ
ÓTä�Ó
Ð(ÌEÏ¨ÌEÍ�Î�Ï�W�Û�Ñ3ËWÌEÎ�ß�ÐYÑYÌEÎQÙ6Ë�âe��ÓeÍ�Ñ
å6Ó?Ñ3×�Ô
Ó�Ñ3ä�Ý°Ï�Ó�Ó
ËaÓTF U

ÌEÓ
ËjÏEÎ`å6ÓnÓTFjÑ3ØnÒj×QÓ�Ï¨ÎQË�c7Í�Ñ3Ò�ÌEÓ
Ôµg]Õ9ÍjÓ
Ô
Ó?ÌEÍjÓnÎQØnÒj×QÎQÐ
Î�ÌÜØ´Ñ$ÞWËjÎ`ß�Ð�ÑYÌEÎ�ÙWË]å$Ñ$×QÛjÓ
Ï@Ñ3Ô
ÓnØ´Ñ$Ò�Ò�Ó
ä
ÎQËWÌEÙ+Ñ ë � Ð
ÙW×�ÙWÔ/ÔEÑ3ØnÒ]ÌEÙ+ÒjÔ
Ù�å�ÎQäjÓeÐ�ÙWËjÏEÎQÏ
ÌEÓ
ËWÌ/å�ÎQÏEÛ�Ñ3×�Ð
ÛjÓ
ÏÜÚBÙ6Ô¨ÑnÏEÎQËjÞW×QÓtÏEÛjÔ�Ú�Ñ3Ð
Ó6��ÌEÍjÓ-ÏEÎ`ÌEÛ<U

ÑYÌEÎ�ÙWË+ÎQÏXÏEÙ6ØnÓIÕÜÍ�Ñ�ÌXØnÙ6Ô
ÓtÐ
ÙWØnÒj×QÎ�Ð�ÑYÌEÓ
ä?ÚBÙ6ÔÖÌEÓVF�ÌEÛjÔ
Ó
äæÙWÔ/Ø-Ûj×`ÌEÎQÒj×QÓàÏ�ÛjÔ�Ú�Ñ$Ð
Ó
Ï/Í�Ù�Õ�ÓIå6Ó
Ô
â�]¨ËjÓ
Ò=Ù6ÏEÏ�Î�ç�Î�×QÎ Ì�Ý«ÎQÏtÌEÙaÛjÏEÓnØ-Ûj×`ÌEÎHUCÒ�Ñ3ÏEÏ9Ô
Ó
Ëjä�Ó�Ô
ÎQËjÞæÑ3Ëjä¤ØnÙ�ä�Ûj×&Ñ�ÌEÓ-Ñ$×Q×#Ù$Ú�ÌEÍ�ÓnÏEÛjÔ�Ú�Ñ3Ð�Ó
ÏtÕÜÎ`ÌEÍ�ÌEÍjÓ
Ñ3ÒjÒjÔ
ÙWÒjÔ
Î&Ñ�ÌEÓ]Ð�ÙW×QÙ6ÔeÔEÑ$ØnÒ"å$Ñ3×QÛjÓ
Ï?äjÛjÔ
ÎQËjÞ�ÙWËjÓ«Ù$ÚÜÌEÍjÓaÒ�Ñ3ÏEÏEÓ
Ï�âº6¨ËjÙ3ÌEÍjÓ
ÔnÏEÎQØnÒj×QÓ
ÔhØnÓIÌEÍjÙ�ä
ÎQËWå6ÙW×�åWÓ
ÏnÛjÏEÎQËjÞ�ÚBÙWÞ ÌEÙ�ÞWÔEÑ$ä�Û�Ñ$×Q×`Ý¤Ú�Ñ3äjÓaÙWÛ�Ì´ÌEÍjÓaÔ
Ó
Þ6ÎQÙWËjÏnÙ3Úh×�Ù�Õ�Ó�ÔnØ´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙ$Ë�â§ã/ÍjÎQÏ
ÌEÓ
Ð1ÍjË�ÎXW�ÛjÓ)Î�ÏÖÎ�×Q×QÛjÏ
ÌEÔEÑYÌEÓ
ä?ÚBÙ6ÔXÑ?ÏEÎQËjÞ6×QÓXÌEÓTFDÌEÛ�Ô
Ó�äaÏEÛ�Ô�Ú�Ñ$Ð
ÓtÎQËMq�ÎQÞWÛjÔ
Ót~�â ë
\ â
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q�ÎQÞ6Û�Ô
Ót~�â ë�\ ��hÜÏEÎQËjÞ�qjÙWÞ-ÌEÙø� ËjäjÎQÐ�ÑYÌEÓ!_æÑ$ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË
õaªE© ­®x°¯��

ã/ÍjÎQÏhÐ�Í�Ñ$ÒDÌEÓ�ÔeÍ�Ñ3Ï@ÒjÔ
Ù�å�ÎQäjÓ
ä�Ñ«ÞWÓ
ËjÓ
ÔEÑ$×#ÚBÔEÑ3ØnÓ(Õ�ÙWÔ
áaÚBÙWÔtÌEÍjÓ+Ñ3ÒjÒj×QÎQÐ�Ñ�ÌEÎQÙWË Ù3Ú/ËjÙWËj×QÎQËjÓ�Ñ$Ô
Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6Ë±â ã/ÍjÓ]ÚBÔEÑ$ØnÓIÕ�ÙWÔ
á�ä�Ù�Ó�Ï?ËjÙ3ÌnÔ
Ó
ÒjÔ
Ó
ÏEÓ
Ë6Ì+Ñ Ô
ÎQÞ6ÎQä ÚBÙ6Ô
Ø´Ñ3×QÎ�Ï�Øaè�çjÛ�Ì´ÔEÑYÌEÍjÓ
ÔêÑ
ÏEÎQØnÒj×QÓ+ä�Ó�Ï�Ð�Ô
ÎQÒ�ÌEÎQÙWË§Ù3ÚhÏEÙ6ØnÓaÙ3ÚhÌEÍjÓæ×QÓIå6Ó
×QÏnÙ6Ë�Õ9ÍjÎQÐ�Í³ËjÙWËj×QÎQËjÓ�Ñ$Ô?Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6Ë£Ð�Ñ$Ë�ç�Ó
Ñ3ÒjÒj×QÎQÓ�ä�âr_æÑ3ËWÝ�Ù3Ú�ÌEÍ�Ó�Ï�Ó9×QÓIå6Ó
×QÏ4Ñ3Ô
Ó/Õ�Ó
×Q×�Ô
Ó
ÒjÔ
Ó
ÏEÓ
ËWÌEÓ�äéÕ9Î`ÌEÍ?ÓVF�ÎQÏ
ÌEÎQËjÞtÑ3ÒjÒj×QÎQÐYÑYÌEÎQÙ6Ë�Ï�è�Í�Ù�Õ�ÓIå6Ó
Ô
ÚBÛjÔ�ÌEÍjÓ
Ô-ÓTF�Ò�×�ÙWÔEÑYÌEÎ�ÙWËæÙ3Ú�ÌEÍjÓ´×QÓ
ÏEÏhÒ=Ù6Ò�Ûj×&Ñ�ÌEÓ
ä¤×QÓIå6Ó
×QÏhØ´Ñ
Ý�Ò�Ô
Ù�å�Î�ä�ÓnÞ6Ù�Ù�ä¤Ñ3Ô
Ó�Ñ$Ï)ÚBÙ6ÔàÚBÛjÔ�ÌEÍjÓ
Ô
Ô
Ó
ÏEÓ�Ñ$Ô
Ð�Í±�jÎQË°Ò�Ñ$Ô�ÌEÎQÐ
Ûj×&Ñ$ÔgÌEÍ�Ó@Ò=Ù6ÏEÏ�Î�ç�Î�×QÎ ÌEÎ�Ó
Ï#ÚBÙWÔ/ä�ÑYÌ1Ñ�UC×QÓ(åWÓ
× Ñ3ÒjÒj×QÎQÐ�Ñ�ÌEÎQÙWËjÏgÍ�Ñ
åWÓe;
ÛjÏ
ÌÜç�Ó
ÞWÛjË+ÌEÙ
ç=ÓhÓTF�Ò�×�ÙWÔ
Ó
ä±â

��Ë ÌEÍjÎQÏtÐ1Í�Ñ3Ò�ÌEÓ
ÔtÕ�Ó?Í�Ñ
åWÓ´Ñ$×QÏEÙ´ä�Ó(ß�ËjÓ
ä�ÌEÍjÓnÞWÓ
ËjÓ
ÔEÑ$×#Ð�Ñ$ÏEÓeÚBÙWÔ¨ÌEÍjÓè��ä�Ó(Ì1Ñ3ÎQ×GU�ÎQË<U�Ð
Ù3Ë6ÌEÓTF�ÌD�
ÒjÔ
ÙWçj×QÓ
Øaè�Ñ$ËaÓI��ÙWÔ�Ì¨ÌEÙ´ÎQËjÐ
Ù6Ô
Ò=ÙWÔEÑ�ÌEÓhÏ�Ò�Ó
Ð
Î`ß�Ð@Ñ3ÒjÒjÔ
Ù�Ñ$Ð�ÍjÓ
Ï/ÌEÙnÌEÍ�Ó�ÒjÔ
ÙWçj×QÓ
ØÈÕÜÎ�ÌEÍ�Î�ËaÑnÏEÎQËjÞW×QÓ
ÎQØnÒj×QÓ
ØnÓ�ËWÌ1ÑYÌEÎQÙ$Ë<UCÎ�Ëjä�Ó�Ò=Ó
ËjäjÓ
ËWÌ/ÚBÔEÑ3ØnÓIÕ�Ù6Ô
á]Ù$Ú;ÞWÓ�Ë�Ó�ÔEÑ3×4Ñ3ÒjÒj×QÎQÐ�Ñ$ç�Î�×QÎ Ì�Ý�â���Ó?Ñ$×QÏEÙ´ç�Ô
Î�ÓTäjÝaÓTF U

Òj×QÙWÔ
Ó�änÏ�Ù6ØnÓÜÞ6Ó
ËjÓ
ÔEÑ3×�ÒjÛ�Ô
Ò�ÙWÏEÓ¨ØnÓIÌEÍjÙ�äjÏ#Õ9ÍjÎQÐ�Í´Ð
Ù6Ûj×Qänç=Ó¨ÛjÏEÓ
änÌEÙ?Ñ$äjä�Ô
Ó�Ï�ÏgÌEÍ�Ñ�Ì�Ò�Ô
Ù6çj×QÓ
Øaâ
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ã/ÍjÎQÏtÐ1Í�Ñ$Ò�ÌEÓ
Ô¨ÕÜÎ�×Q×:ÒjÔ
Ù�å�ÎQäjÓ�Ò=ÙWÎ�ËWÌEÓ
Ô
ÏtÌEÙ]ÌEÍjÓ?ØnÙ6Ï�Ì)Ô
Ó
×QÓIå$Ñ$ËWÌhÔ
Ó
ÏEÓ�Ñ3Ô
Ð1Í�ÙWË�ÏEÒ�ÑYÌEÎ&Ñ$×:ËjÙWË<U

×QÎQËjÓ�Ñ$Ô¨Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ$Ë]ÌEÓ�Ð�ÍjËjÎsW�ÛjÓ
Ï�â�_æÑ$ËWÝ�Ù3Ú;ÌEÍjÓ?Ï
Ý�Ï
ÌEÓ
ØnÏhØnÓ
Ë6ÌEÎQÙWËjÓ
äæÍjÓ
Ô
Ó?Í�Ñ
å6Ó´Ñ3×QÔ
Ó�Ñ$ä�Ý
ç=Ó�Ó
Ë£äjÎQÏEÐ
ÛjÏEÏEÓ
ä Î�Ë£ÞWÔ
ÓYÑYÌEÓ
Ô@äjÓIÌ1Ñ3ÎQ×;Î�Ë Ô
Ó
×�ÓIå$Ñ3ËWÌéÏEÓ
ÐIÌEÎQÙ6Ë�Ï@Ù3Ú�ÌEÍjÓ+Ò�Ô
Ó�Ð
Ó
Ó
äjÎQËjÞæÐ1Í�Ñ$Ò�ÌEÓ
Ô
Ï�âb6

ÞWÙ�Ù�ä�Ù�åWÓ
Ô�å�ÎQÓIÕ³Ù3Ú�ÌEÍ�ÓàÔ
Ó
ÏEÓ�Ñ3Ô
Ð1ÍnÛjÒ?ÌEÙ ë d�d3~tÐYÑ3Ë?ç�ÓXÚBÙWÛjËjänÎQË�Ì©�����
7S��i=
3 �� ¡ 
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��â���Ë¤Ñ3äjäjÎ`ÌEÎQÙWË±è¯ZÜÙWÎ�á |?ZÜÙWÎ8d$~WçW�7Í�Ñ3Ï
ÒjÔ
Ù�äjÛ�Ð�Ó
ä£Ñ+ÏEÛ�çjÏ
Ì1Ñ3Ë6ÌEÎ&Ñ3×4Ð�ÑYÌEÓ
Þ6ÙWÔ
Îs�YÑYÌEÎQÙ6ËaÙ3Ú�Ø´Ñ$ËWÝæÏ
Ý�Ï
ÌEÓ
ØnÏ�è±Ó
ÏEÒ=Ó�Ð
Î&Ñ3×�×`Ý+Ù3Ú�ÌEÍjÙWÏEÓ?Ï
Ý�Ï
ÌEÓ
ØnÏ
ÏEÒ=Ó
Ð�Î&Ñ3×QÎX�
Ó
äæÚBÙWÔ?Þ6ÔEÑ3ÒjÍ"å�ÎQÏEÛ�Ñ3×�Îs��ÑYÌEÎ�Ù3Ë±â�� Ì´ÎQÏ-Õ�Ù6Ô�ÌEÍ¦ËjÙ3ÌEÎQËjÞæÌEÍ�ÑYÌ´ÏEÙWØnÓ+Ù3Ú9ÌEÍ�Ó Ð
×&Ñ3ÏEÏEÎ`ß�Ð�Ñ�U
ÌEÎQÙ6ËaÐ
Ô
Î`ÌEÓ
Ô
Î Ñ?ÎQË«ÌEÍjÓ
ÏEÓ-Ù�å6Ó
Ô�å�ÎQÓIÕ9Ï¨äjÙ´ËjÙ3ÌhÑ$Ð
Ð
ÙWÛjËWÌàåWÓ
Ô�Ý°Õ�Ó
×Q×�ÚBÙWÔ/ÌEÍ�Ó�ËjÓIÕÆÚBÓ�ÑYÌEÛjÔ
Ó
Ï¨Ù$ÚgÌEÍjÓ
Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6Ë<UCç�Ñ�Ï�Ó�ä-Ï
Ý�Ï
ÌEÓ
Ø¾Õ9Í�Î�Ð�Í´Õ�ÓtäjÓIåWÓ�×QÙWÒ�Ó
ä´ÎQËjc7Í�Ñ3Ò�ÌEÓ
Ô�g�â���Ë«Ò�Ñ3Ô�ÌEÎQÐ�Û�× Ñ3Ô
è$ÌEÍ�ÓtäjÎQÏ&U
ÌEÎQËjÐIÌEÎQÙ6Ë£ç�ÓIÌCÕ�Ó
Ó�Ë�ÏEÎQËjÞ6×QÓ?ÚBÙ�Ð
ÛjÏnÑ3Ëjä¦Ø�Û�×�ÌEÎQÒj×QÓ?ÚBÙ�Ð
Î�äjÙ�Ó
Ï?ËjÙ3ÌnÓVF�ÌEÓ
Ëjä¦Õ�Ó
×Q×;ÌEÙ ÌEÍjÓ°ä�Î�Ô
Ó
ÐIÌ
Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6Ë]ÏEÒ�Ó
Ð
Î`ß�Ð�Ñ�ÌEÎQÙWË°Ï�Ý�Ï�ÌEÓ�Øaè=Õ9Í�Ó�Ô
Ó-ÌEÍjÓ
Ô
Ó´Ñ3Ô
Ó?ËjÙ´ÚBÙ�Ð
Î»ÎQËæÌEÍ�ÓéÛ�ËjäjÓ
Ô
×`Ý�ÎQËjÞ]Ô
Ó
ÒjÔ
ÓTU
ÏEÓ
ËWÌ1Ñ�ÌEÎQÙWËºvBÑ3×`ÌEÍjÙWÛjÞ6ÍaÛjÏ�Ó�ÔÜÎQËWÌEÓ�Ô�Ú�Ñ3Ð
Ó
Ïà×&Ñ
ÝWÓ
Ô
Ó�äaÙWËaÌEÙ6ÒaÙ3Ú4ÌEÍ�Ñ�ÌtÔ
Ó
ÒjÔ
Ó
ÏEÓ
ËWÌ1Ñ�ÌEÎQÙWË Ñ3Ô
Ó?Ñ$çj×QÓtÌEÙ

ë ~ ì
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ÒjÔ
Ù�äjÛ�Ð�ÓÖÌEÍjÓ/ÓI�0Ó
Ð(ÌgÙ3Ú�Ñ3Ë6Ý-Ë�ÛjØ�ç=Ó
Ô4Ù3Ú�ÚBÙ�Ð
Î8�Iâ�a9ÑYÌEÍjÓ
Ô:ÌEÍ�Ñ$Ë?Ô
Ó
äjÛjÒ�×�ÎQÐ�ÑYÌEÓgÌEÍjÓ9Ø´ÑYÌEÓ
Ô
Î&Ñ$×WÙ$Ú=ÌEÍjÓ
Ó�Ñ$Ô
×QÎQÓ
Ô»Ù�åWÓ
Ô�å�ÎQÓIÕ9Ï�è�Õ�Ó/ÕÜÎQ×�×�ÎQËjÏ
ÌEÓ�Ñ3ä�Ð
ÙWËjÐ
Ó
Ë6ÌEÔEÑYÌEÓÜÙ6Ë-ÌEÍjÓÜØnÙ6Ï�Ì4Ô
Ó
×QÓ(å$Ñ3ËWÌ7Ï�Ý�Ï�ÌEÓ�ØnÏ#ÚBÙWÔ4Ï�Ò�Ñ�ÌEÎ&Ñ3×
ËjÙWËj×QÎQËjÓ�Ñ$Ô�Ø´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË±è(äjÔEÑ(Õ9ÎQËjÞtÙWËéÙWÛjÔ#ÒjÔ
ÓIå�Î�ÙWÛjÏ:äjÓIß�ËjÎ`ÌEÎQÙ6ËjÏ:Ù$Ú=ÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´Ñ�ÌEÎQÙWË<U�ç�Ñ3ÏEÓ
ä±è
Ò=Ó�Ô
Ï�Ò�Ó
ÐIÌEÎ`å6ÓTU�ç�Ñ3ÏEÓ
ä+Ñ3Ëjä+Ø´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË<U�ç�Ñ3Ï
Ó
ä-ÌEÙnÒjÔ
Ù�å�ÎQäjÓtÙ6Û�Ô�ÒjÔ
ÎQØ´Ñ$Ô�Ý´Ð�ÑYÌEÓ
Þ6ÙWÔ
Îs�YÑYÌEÎQÙ6Ë�â
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ã/ÍjÓ«Ó�Ñ$Ô
×QÎQÓ
Ï
ÌêÑ3Ëjä¦ØnÙWÏ
ÌnÐ
Ù6ØnØnÙWËj×`Ý¤Ó
ËjÐ
Ù6Û�Ë6ÌEÓ
Ô
Ó
ä§Ï
Ý�Ï
ÌEÓ
ØnÏ-ÚBÙWÔnÒjÔ
Ù�äjÛjÐ
ÎQËjÞ�ËjÙWËj×QÎQËjÓ�Ñ$Ô
Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6Ë´ÓI�0Ó
Ð(ÌEÏtÑ3Ô
Ó+¢m��
3 O¤8�I¡B�	�9
W¢S7B¡3 O|&CD
�¤V�	�$âÜã/ÍjÓ
ÏEÓeÏ
Ý�Ï
ÌEÓ
ØnÏ¨ÛjÏEÓ�Ñøw>� ÌEÔEÑ$Ë�Ï
ÚBÙ6Ô
Ø´Ñ�U
ÌEÎQÙ6ËêÚBÛjËjÐIÌEÎQÙ6ËêÙ$Ú�ÌEÍ�ÓtÚBÙ6Ô
Ø

v
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ÌEÙ?äjÎQÔ
Ó
Ð(ÌE×`ÝnØ´Ñ3ËjÎQÒjÛj×&Ñ�ÌEÓ7ÌEÍjÓµw��UÐ�Ù�ÙWÔ
äjÎQË�ÑYÌEÓ9Ï�Ò�Ñ$Ð
ÓWâ�� Ë+ØnÙWÏ
Ì�Ð�Ñ$Ï�Ó�ÏgÌEÍ�Ó�Ï�ÓtØnÓ(ÌEÍ�Ù�äjÏ�Ð�Ñ$Ëêç�Ó
Ó�Ñ$Ï�Î�×`Ý´ÓTF�ÌEÓ
ËjäjÓ
äæÌEÙ´ÍjÎQÞWÍjÓ
Ô9ä�Î�ØnÓ
ËjÏ�Î�ÙWËjÏ!v&v
)¬¾�¿+){Ä�¿/.0./.Ò¿+) Ï ���1,ov8½ò¾�¿&½OÄ�¿0././.Ò¿&½ Ï �&�Iè Ñ3×`ÌEÍjÙ6Û�Þ6Í
Ñ3äjäjÎ`ÌEÎQÙ6Ë�Ñ3×�ÎQÏEÏ�ÛjÓ
Ï�Ù$Ú:Ù�Ð�Ð
×QÛjÏEÎQÙWË?Ø´Ñ
Ý´Ð
Ù6ØnÒj×QÎQÐ�Ñ�ÌEÓÖÌEÍjÓtå�ÎQÏEÛ�Ñ3×QÎX��ÑYÌEÎQÙ$Ë-Ì1Ñ$Ï�á�â

æ�ÙW×�Ý�ÚBÙ�Ð�Ñ3×eæ4Ô
Ù�;
Ó
Ð(ÌEÎQÙWË³|`n!t ô�\ �ÜÎQÏêÑ ÒjÔ
Ù6ÞWÔEÑ3Ø ÚBÙWÔ?Ï
Ì1Ñ�ÌEÎQÐ´Ò�Ô
ÙB;
Ó
ÐIÌEÎ�ÙWËjÏ-Ù$ÚtÐ�Ñ3Ô�ÌEÙ6ÞWÔEÑ$Ò�ÍjÎQÐ
Ø´Ñ3ÒjÏ�â�6¨×`ÌEÍjÙ6Û�Þ6ÍnËjÙWË<UCÎ�ËWÌEÓ
ÔEÑ3Ð(ÌEÎ`åWÓ9ÎQËnË�ÑYÌEÛjÔ
ÓWè�Î�Ì/Ñ3×Q×QÙ�Õ�Ó
ä9W�ÛjÎ`ÌEÓ¨ÏEÙWÒjÍjÎQÏ
ÌEÎQÐ�Ñ�ÌEÓ
äeÌEÔEÑ$Ë�Ï
ÚBÙ6Ô
Ø´Ñ�U
ÌEÎQÙ6Ë�Ï�è�ÎQËjÐ
×�Û�äjÎQËjÞ´Ð
Ù6Ø-çjÎQËjÎQËjÞ]Ø�Ûj×`ÌEÎQÒj×QÓhÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´ÑYÌEÎ�ÙWËjÏ¨å�Î&Ñ°Ñ(å6Ó
ÔEÑ$ÞWÎQËjÞ�âMY;Î`ÚBÙ�ÐYÑ3×��¨ÎQÏEÒ�× Ñ(Ý
|`t<6 \ w�� Ò�Ô
Ù�å�Î�ä�Ó�Ï�ÑeÐ
Ó
Ë6ÌEÔEÑ3×0Ô
Ó
Þ6ÎQÙWËnÙ$Ú�ÍjÎQÞWÍnØ´Ñ$ÞWËjÎ`ß�Ð�ÑYÌEÎ�ÙWË±è$Ñ3ËjäMweËjÓ
ÎQÞ6Í�ç=Ù6ÛjÔ
ÎQËjÞ)Ô
Ó�ÞWÎQÙ6Ë�Ï;Ù$Ú
×QÙ�Õ�Ó
Ô�Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6Ë±â�_aÛj×`ÌEÎGU ÅtÎQÓIÕ9Ò=Ù6Î`ËWÌeæ�Ó
Ô
ÏEÒ=Ó�ÐIÌEÎ`å6Ó��¨Î�Ï�Òj×&Ñ
Ýa|?_bt{d ë �»ÎQØnÒj×QÓ
ØnÓ
ËWÌEÏ7ÔEÑ3äjÎ&Ñ3×
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Ñ3Ëjä�ÙWÔ�ÌEÍjÙ6ÞWÙWË�Ñ$× ÌEÔEÑ$Ë�Ï
ÚBÙ6Ô
Ø´ÑYÌEÎQÙ6Ë�Ï/ÕÜÎ�ÌEÍæØ-Ûj×`ÌEÎQÒj×QÓhÚBÙ�Ð
ÎCè�Ñ3Ï¨Õ�Ó
×�×gÑ3ÏhÑ���çjÎ`ÚBÙ6Ô
Ø��n×QÓIå6Ó
×:Õ9Î`ÌEÍ
ÌCÕ�ÙnäjÎQÏEÐ
Ô
Ó(ÌEÓt×QÓIå6Ó
×QÏ;Ù3Ú4Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ$Ë±â

²¨ÔEÑ$Ò�ÍjÎQÐYÑ3×Oq Î�Ï�ÍjÓIÝ6Ó�Å)ÎQÓIÕ9ÏÜ|`t{Yed�w$ç0è<t{Yed3~��0ÒjÔ
Ù�å�ÎQäjÓ¨ÑhÏEÎQØnÒj×QÓWè$ÓTÙnÐ
Î�Ó
ËWÌgÌEÔEÑ$Ë�Ï
ÚBÙ6Ô
Ø´ÑYÌEÎQÙ6Ë
ÚBÛjËjÐIÌEÎQÙWË¨Õ9ÍjÎQÐ1ÍeÑ$×Q×QÙ�Õ9Ï�ÚBÙWÔ±ÔEÑ$äjÎ&Ñ3×�ÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´Ñ�ÌEÎQÙWËjÏ=Î�Ë)Þ6ÔEÑ3ÒjÍtå�ÎQÏEÛ�Ñ3×QÎX��ÑYÌEÎ�ÙWË±â�ZÜÙ�äjÓ
Ï�Ñ3Ô
ÓgÔ
Ó�Ë�U

äjÓ
Ô
Ó
ä-Õ9Î`ÌEÍ�Ñ¨ÏEÎs�
Ó�Ñ3Ëjä�ä�Ó(Ì1Ñ3ÎQ×WÕ9ÍjÎQÐ1ÍeÎQÏ»ÒjÔ
ÙWÒ�ÙWÔ�ÌEÎQÙ6Ë�Ñ$×WÌEÙ¨ÌEÍjÓ�Ò�Ô
Ù
F�Î�ØnÎ`ÌCÝtÌEÙ¨ÌEÍjÓ/Ï�Î�Ë�Þ6×QÓ#Ð�Ó
ËWÌEÓ
Ô
Ù3Ú Ø´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË±â¯¥XÝ�Ò�Ó
Ô
ç=Ù6×QÎQÐ�tDÒ�Ñ$Ð
Ó
Ïgå�Î&Ñt~µÐn~µ_æÑYÌEÔ
ÎQÐ
Ó�ÏÜ|`æ;²$d>wY��ÎQÏ�Ñ)ËjÙ�å6Ó
×0Ñ$Ò�ÒjÔ
ÙDÑ3Ð1Í?ÌEÙ
ÎQØnÒj×QÓ
ØnÓ�ËWÌEÎQËjÞ?Ë�Ñ
å�ÎQÞ�Ñ�ÌEÎQÙWË°ÎQËæÍWÝ�Ò�Ó
Ô
ç=Ù6×QÎQÐ@ÏEÒ�Ñ$Ð
Ó-ÛjÏEÎQËjÞ´~MÐ ~+Ø´ÑYÌEÔ
ÎGF+ÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´Ñ�ÌEÎQÙWËjÏ/ÌEÙ
Ò=Ó�Ô�ÚBÙWÔ
Ø®ÌEÔEÑ3ËjÏE×&ÑYÌEÎ�ÙWËjÏ;Ñ3Ëjä°Ô
Ù3Ì1ÑYÌEÎ�ÙWËjÏ�â

a/Ûjç�ç�Ó
Ô�t�ÍjÓ
ÓIÌ°|`t{t�ãfa�d�g��/ÎQÏeç�Ñ$Ï�Ó�ä£ÙWË�Ñ3Ë¦Ñ$×QÞWÙ6Ô
Î`ÌEÍjØ Õ9Í�Î�Ð�Í�Û�ÏEÓ
Ï@åWÓ�ÐIÌEÙWÔ�U�Ò�Ñ3ÎQÔMv&ØnÙWÔ�U
ÒjÍjÎQËjÞ �gÌEÓ
Ð1Í�ËjÎsWDÛ�Ó�ÏÖÌEÙnÞ6Ó
ËjÓ
ÔEÑYÌEÓ¨ÌEÔEÑ$Ë�Ï
ÚBÙ6Ô
Ø´ÑYÌEÎQÙ6Ë�Ï�â��BÌtÑ$×Q×QÙ�ÕÜÏ4ÚBÙWÔ/Ð
ÙWËjÏ
ÌEÔEÑ3ÎQËjÓ
änÌEÔEÑ$Ë�Ï
ÚBÙ6Ô
Ø´Ñ�U
ÌEÎQÙ6Ë�Ï�è6Ñ3Ô
ÓYÑ3Ï#Ù$Ú0×QÎ�Ë�ÓYÑ3Ô»Ø´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË±èYÑ3Ëjä?Ø-Ûj×`ÌEÎ�Ò�×�ÓgÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´ÑYÌEÎ�ÙWËjÏ�âÒæ»Ñ3ä�é!é |`Ye¥�d$~Wç���ÎQÏ
ÒjÔ
ÎQØ´Ñ3Ô
Î�×`ÝnÑ-Ò�Ñ$Ë�U�Ñ3Ëjä<Uÿ�
Ù�ÙWØ Ï�Ý�Ï�ÌEÓ�ØaèjÑ3×`ÌEÍjÙ6Û�Þ6ÍnÌEÍ�Ó�Ô
Ó)Î�ÏXÑ$×QÏEÙeÏEÙ6ØnÓtÑ3ÒjÒj×QÎQÐ�Ñ�ÌEÎQÙWËéÙ3Ú»ËjÙWËj×QÎQË<U

Ó�Ñ$Ô#Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6ËtÌEÍ�Ô
Ù6ÛjÞWÍ?ÌEÍjÓÜÛjÏEÓXÙ$Ú±Ø-Ûj×`ÌEÎHUCÏEÐ�Ñ$×`ÓgÔ
Ó
ÒjÔ
Ó
ÏEÓ
Ë6Ì1ÑYÌEÎQÙ6Ë�Ï7Ù3Ú0ÏEÓIÌEÏ7Ù3Ú0äjÙ�Ð
ÛjØnÓ
Ë6ÌEÏ�â
õrFjÑ$ØnÒj×QÓhÑ3ÒjÒj×QÎQÐ�Ñ�ÌEÎQÙWËjÏ;Ù$Ú ÌEÍjÎQÏ9ÎQËjÐ
×QÛjäjÓtäjÎQÔ
Ó
ÐIÌEÙ6Ô�Ý]çjÔ
Ù�Õ9Ï�Î�Ë�ÞêÑ3Ëjä��E�·� Ë�Ñ
å�ÎQÞDÑYÌEÎQÙ6Ë±â�qjÙ�U
Ð
ÛjÏ�é c;ÙWË6ÌEÓTF�Ìa| { a�æ�dW����ÌEÓ
Ð1Í�ËjÎsWDÛ�Ó�Ï-ÚBÙWÔ�ÞWÔEÑ3ÒjÍ£å�ÎQÏEÛ�Ñ$×QÎs��Ñ�ÌEÎQÙ$Ë Î�Ë ÌEÍjÓ«ÍWÝ�Ò=Ó
Ô
ç�ÙW×QÎQÐnÒj×&Ñ$ËjÓ
Ø´Ñ3ÒjÒ�Ó
ä«ÌEÙaÑMõ#ÛjÐ
×QÎ�ä�ÓYÑ3Ë«äjÎQÏEá=� ÑêäjÎQÏ
ÌEÎQËjÞ6Û�Î�Ï�ÍjÎQËjÞ�Ð�Í�Ñ3ÔEÑ$ÐIÌEÓ
Ô
ÎQÏ
ÌEÎQÐ@Ù3Ú4ÌEÍjÎQÏ¨Õ�ÙWÔ
áaÎ�ÏÜÌEÍ�ÑYÌtÌEÍjÓ
Ó
äjÞWÓ�Ï-ç=Ó(ÌCÕ�Ó
Ó
Ë¦ËjÙ�äjÓ
ÏéÑ3Ô
Ó´Ð
ÛjÔ�åWÓ�ä"ÌEÙ Ô
ÓVä�Ó�ÐIÌ?ÌEÍjÓ]Í6Ý�Ò=Ó
Ô
ç�ÙW×QÎ�ÐnË�Ñ�ÌEÛjÔ
Ó«Ù3Ú/ÌEÍjÓ]ÛjËjäjÓ
Ô
×`Ý�Î�Ë�Þ
ÏEÒ�Ñ3Ð
ÓWâ)ãXÍjÓ-× Ñ3Ô
ÞWÓ�Ï�ÌàÞWÔEÑ$Ò�Í°ÌEÍ�Ñ�ÌtÌEÍjÓ?Ñ3Û�ÌEÍjÙWÔ
ÏtäjÓ
ÏEÐ
Ô
Î�ç=Ó@Û�ÏEÎQËjÞnÌEÍjÓ
ÏEÓeÌEÓ
Ð1ÍjËjÎsW�ÛjÓ
Ï¨Õ9Î`ÌEÍæÍ�Ñ3Ï
ë ¿	x�x�xnËjÙ�äjÓ
Ï�â!g��,¥XÝ�Ò�Ó
Ô
ç=Ù6×QÎQÐ$�·�E� Z¨Ñ
å�ÎQÞDÑYÌEÎQÙ6Ë |?_bY[d6���7ÒjÔ
Ù�å�ÎQäjÓ
ÏtÑ´ÞWÔEÑ3ÒjÍaå�Î�Ï�Û�Ñ$×QÎs��Ñ�U
ÌEÎQÙ6Ë Ù$Úe�·�E� Ë�Ñ
å�ÎQÞDÑYÌEÎQÙ6ËaÕÜÎ�ÌEÍ ÌEÍjÓ´ÞWÔEÑ$ÒjÍ × Ñ3ÎQäæÙ6ÛDÌ@ÎQËºg��¾Í6Ý�Ò=Ó
Ô
ç�ÙW×QÎ�Ð-ÏEÒ�Ñ3Ð
ÓWâMt�ÎQØnÎ�×&Ñ3Ô
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ÌEÙ"| { a�æ�dW���Cè»ÌEÍjÎQÏeÏ
Ý�Ï
ÌEÓ
Ø Ñ$×QÏEÙaÑ3×�×QÙ�ÕÜÏtÐ
ÛjÔ�å6Ó
ä¦Ó
äjÞWÓ�Ïeç�ÓIÌCÕ�Ó
Ó�Ë"ËjÙ�ä�Ó�Ï�â°ã/Í�Î�ÏeÏ
Ý�Ï
ÌEÓ
Ø Í�Ñ3Ï
ç=Ó�Ó
Ë�Ô
ÓIß�Ë�Ó�ä Ñ$Ëjä ÓVF�ÌEÓ
ËjäjÓ
ä Î�Ë"|`_aÛjËOd ô �Cè�Ñ$Ë�ä�Í�Ñ3Ïhç�Ó
Ó
ËæÛjÏEÓ
ä�ÓI�0Ó
Ð(ÌEÎ`åWÓ�×`ÝaÙ6Ë ÍjÎQÓ�ÔEÑ3Ô
Ð1Í�Î�Ó
Ï
Ù3Ú�w>x*¿Dx>x�xhË�Ù�äjÓ
Ï�â

�32!t{�m�©�Ët ²9Ô
Ù6ÛjÒWÕ/Ñ3Ô
Ó+|�²h²!c[d ì Ñ
�#Ø´Ñ$á3Ó�ÏÜÛjÏEÓeÙ$Ú:ß�ÏEÍjÓIÝWÓ@å�ÎQÓIÕ9ÏÜÙ$ÚgÞ6ÔEÑ3ÒjÍ«Ï
ÌEÔ
ÛjÐIÌEÛjÔ
Ó
Ï�â
ã/Í�Ó(Ý+Ñ3×QÏEÙ@ä�Ó�Ï�Ð�Ô
ÎQç=ÓàÑà�Cß�ÏEÍjÓIÝWÓ9ÌEÓTF�Ì/å�ÎQÓIÕ�Ó
Ô&�@ÕÜÍjÎQÐ1Í´×&Ñ
Ý�Ï�ÙWÛ�Ì9Ñ3Ë´Ó
ËWÌEÎ�Ô
Ó¨ÌEÓTF�Ì9ä�Ù�Ð�Û�ØnÓ�ËWÌ�ÎQË
Ñ)Õ9ÎQËjäjÙ�ÕUÑ$Ë�ä+Ñ$×Q×QÙ�ÕÜÏ7Ø-Ûj×`ÌEÎQÒj×QÓ�Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6Ë-ç�Ñ3Ô
Ï!v ë Ò�Ó
Ô;ÛjÏEÓ
ÔD�gÌEÙ?ËjÙWËj×QÎQËjÓ�Ñ$Ô
×`Ý@Ø´Ñ3ÞWËjÎ`Ú&Ý
Ô
Ù�ÕÜÏ/Ù3Ú±ÌEÍjÓ¨ÌEÓTFDÌ�â'qjÙWÔ;ÌEÍjÓ¨ÌEÓTF�Ì/å�ÎQÓIÕ�Ó
Ô
è�Ó�Ñ3Ð1Í´Û�ÏEÓ
Ô�ÎQÏ/Ñ$×Q×QÙ�Õ�Ó
ä?ÏEÙWØnÓàÐ
ÙWËWÌEÔ
Ù6×0Ù3Ú±ÌEÍjÓtäjÓ
Þ6Ô
Ó
Ó
Ñ3Ëjä@ÏEÍ�Ñ$Ò=ÓgÙ$Ú�ÌEÍjÓ;Ø´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË±â¯_æÑ3Þ6Ë�Î�ß�ÐYÑYÌEÎQÙ6ËÜÙ3Ú�ÌEÍjÓgÌEÓTFDÌ#ÎQÏ�ÏEÎQØ�Û�× ÑYÌEÓ
ä¨ç6ÝeÐ1Í�Ñ3ËjÞWÎ�Ë�Þ�ÌEÍjÓ
ÚBÙWË6Ì;ÏEÎs�
ÓWâ5�¨ÎQÏ
ÌEÙ6Ô�ÌEÎQÙWËµÅtÎQÓIÕ9ÎQËjÞ¨ÚBÙWÔ'g>�È�tÑ�Ì1Ñ�|:c�ceq5d ì Ñ��0ÛjÏEÓ
ÏgÞDÑ3ÛjÏEÏEÎ&Ñ3Ë<U�Ï�Î�Ë�Ó7ä�Î�Ï�Òj×&Ñ$Ð
Ó
ØnÓ
Ë6ÌEÏ
ÌEÙtçjÛjÎQ×QähÌEÛ�ËjËjÓ
×QÏ�ÌEÍjÔ
ÙWÛjÞWÍøg��¦ä�ÑYÌ1ÑÜÌEÙ¨ÌEÍjÓ�Ô
Ó
ÞWÎQÙ6ËeÙ$Ú=Î�ËWÌEÓ
Ô
Ó
Ï
Ì�â�6¨×`ÌEÍjÙ6Û�Þ6Í)ÌEÍjÓ
ÏEÓ;ÌEÛjËjË�Ó�×QÏ#Ñ$Ô
Ó
ËjÙ3Ì/Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6Ë-Ñ$Ï;Õ�ÓtÍ�Ñ
å6ÓtäjÓIß�Ë�Ó�ä]Î`Ì�èDÌEÍ�Ó(Ý´Ð�Ñ3Ë´ç=ÓtÛjÏEÓ
ä´ÎQË´Ð
Ù6Ë�;
ÛjËjÐIÌEÎQÙ6ËnÕÜÎ`ÌEÍ´ÏEÎQØnÒj×QÓ
ÛjË�ç=Ù6ÛjË�äjÓ
ä¤ÔEÑ3äjÎ&Ñ$×#Ñ$Ëjä Ù6Ô�ÌEÍ�Ù6ÞWÙ6Ë�Ñ$×kg>� ÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´Ñ�ÌEÎQÙWËjÏ�â9c7Ù6×Q×&Ñ3ç�ÙWÔEÑ�ÌEÎ`åWÓ�²$�ËtêY;Ô
Ù�ÕÜÏEÓ
Ô
Ï
|pceæ'ced ô �hÛjÏ�Ó�Ï«Ñ ÌEÓ�Ð�ÍjËjÎsW�ÛjÓæç�Ñ3ÏEÓ
ä³ÙWË§ÌEÍjÓ ÌEÓ�Ð�ÍjËjÎsW�ÛjÓ
Ï+ÎQËÆ|`n!afd ì ä��hÑ$Ë�ä©c;Í�Ñ$Ò�ÌEÓ
Ô�w¤ÌEÙ
ÒjÔ
Ù�å�ÎQäjÓ¨ß�Ï�ÍjÓIÝ6Ótå�ÎQÓIÕ9Ï/Ù3Ú7²$�Ët]Ï
Ý�Ï
ÌEÓ
ØnÏ�ÎQË°Ñ?ÞWÔ
Ù6ÛjÒWÕ/Ñ3Ô
ÓtÓ
Ë6å�ÎQÔ
ÙWËjØnÓ
Ë6Ì�â
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6àË�Ù$ÌEÍjÓ
ÔtÑ3ÒjÒjÔ
Ù�Ñ$Ð�ÍaÚBÙ6ÔtÒjÔ
Ù�ä�ÛjÐ
Î�Ë�Þ´ËjÙWËj×QÎ�Ë�ÓYÑ3ÔÜØ´Ñ$ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË+Ù3Úew>� ÏEÛjÔ�Ú�Ñ3Ð
Ó
ÏàÎQËWå6ÙW×`å6Ó
Ï
Ø´Ñ3ÒjÒjÎQËjÞhÌEÍ�Ù6ÏEÓ¨ÏEÛ�Ô�Ú�Ñ$Ð
Ó
Ï�ÙWË6ÌEÙ?Ñ�g>�UÏ�ÌEÔ
ÛjÐIÌEÛjÔ
ÓWè�Ñ$ËjäéÌEÍjÓ
Ë°ÛjÏ�Î�Ë�Þ�Ñ-Ò�Ó
Ô
ÏEÒ=Ó
ÐIÌEÎ�åWÓ¨ÒjÔ
ÙB;
Ó
ÐIÌEÎQÙ6Ë
Ù3Ú/ÌEÍ�ÑYÌ�Ï
ÌEÔ
Û�Ð(ÌEÛ�Ô
Ó´ÌEÙæÐ
Ô
Ó�Ñ�ÌEÓnÌEÍ�Ó+ÓI��Ó
ÐIÌ�Ù3Ú/ËjÙWËj×QÎQËjÓ�Ñ$ÔtØ´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË±âMqjÙWÔ@äjÓIåWÓ�×QÙWÒ�Ó
Ô
ÏeÙ$Ú
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ÏEÛjÐ�Í�Ï�Ý�Ï�ÌEÓ�ØnÏàÌEÍjÓ´Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6ËaÏEÒ=Ó
Ð�Î`ß�Ð�ÑYÌEÎQÙ6ËaÌ1Ñ3ÏEáæÎQËWå6ÙW×�åWÓ
Ï@Ø´Ñ3ÒjÒjÎQËjÞjw��®Ð
Ù�ÙWÔ
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ÏEÓ
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ÌEÍjÓ
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Ó
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Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6Ë]Ó(�0Ó
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ä£ÏEÐ�Ñ$×&Ñ3Ô¨ß�Ó
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ÏhÙ$ÚXÏEÎQØnÒj×QÓ@Ñ$Ë�ä¤ØnÙ�äjÛj×&Ñ3Ô$w>� ÌEÔEÑ3ËjÏ
ÚBÙWÔ�U
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Ù�ä�ÛjÐ
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ÙWØnÒj×QÓTF+ÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´Ñ�ÌEÎQÙWËjÏ�è�Ñ3Ëjä�ÎQÏhÑ3×�Ï�Ùnå6Ó
Ô�Ý
ÓTÙnÐ�ÎQÓ
ËWÌ;Ð�ÙWØnÒjÛ�Ì1ÑYÌEÎQÙ6Ë�Ñ$×Q×`Ý�è�ÌEÔEÑ3ËjÏ
ÚBÙWÔ
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ÓÜÙ6Ô
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ÌEÓ
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Ó
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ÌEÓ
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Î�×QÎ`Ì1ÑYÌEÓ�äæçWÝ ÌEÍjÓ+ÛjÏ�Ó+Ù3Ú9ÒjÎQÓ
Ð
Ó(ÕÜÎQÏEÓ?×�ÎQËjÓ�Ñ3ÔtÚBÛjËjÐIÌEÎQÙWËjÏ�è�ÕÜÍjÎQÐ1Í
Ñ3×�×QÙ�Õ Ó
Ë6ÌEÎQÔ
Ó´Ï�Ó�ÐIÌEÎQÙWËjÏhÙ3Ú/ÌEÍjÓêÌEÔEÑ$ËjÏ�ÚBÙ6Ô
Ø´ÑYÌEÎQÙ6ËæÒjÎQÒ=Ó
×�ÎQËjÓ-ÌEÙæç=Ó´Ð
Ù6×Q×&Ñ3ÒjÏEÓ
äæÎQË�ÏEÎQØnÒj×QÓeÌ1Ñ$ç�×�Ó
×QÙ�Ù6á�UCÛjÒ´ÙWÒ�Ó
ÔEÑYÌEÎ�ÙWËjÏ�â

]¨ÛjÔ¨ÏEÓ
Ð
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Ó
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Ó
ÏEÓ
ËWÌ1Ñ�ÌEÎQÙWËæÚBÙ6ÔtË�Ù6Ëj×QÎQËjÓ�Ñ3ÔàØ´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË+ç�Ñ3ÏEÓ
ä�ÙWË¤ÙWÛjÔtØ´Ñ�ÌEÍ�Ó�Ø´ÑYÌEÎQÐ�Ñ$×±ÚBÙWÔ
Ø´Ñ3×�ÎQÏEØ Ù$Ú
ÌEÍjÓ]Ô
Ó�×&ÑYÌEÎQÙ6Ë ç�ÓIÌCÕ�Ó�Ó
Ë£ÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´Ñ�ÌEÎQÙWË¤Ñ$Ë�ä�Ø´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWËaÚBÛjËjÐIÌEÎQÙ6ËjÏ�â^�£Ó+ÏEÍ�Ù�Õ�Ó
ä�ÍjÙ�Õ
ÌEÍjÓXÎ�ØnÒ�×�ÎQÐ
Î`Ì±Ø´Ñ$ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË¨ß�Ó
×QäéÙ3Ú�Ñ9ÌEÔEÑ$ËjÏ�ÚBÙ6Ô
Ø´ÑYÌEÎQÙ6ËhÐ�Ñ3Ë�ç=Ó/Û�ÏEÓ
ä�ÌEÙ�WDÛ�Ñ$ËWÌEÎ`Ú&Ý@ÌEÍjÓXÓI��Ó
ÐIÌEÏ
Ù3ÚhÌEÍ�ÑYÌ+ÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´Ñ�ÌEÎQÙWË±è�Ñ$ËjäUÑ3×�Ï�Ù¤ÒjÔ
Ù�å�ÎQäjÓ
ä Ñ3Ë}Î�ÌEÓ
ÔEÑYÌEÎ`å6ÓaØnÓIÌEÍjÙ�ä§ÚBÙWÔ´Ð
Ù6Ë�Ï
ÌEÔ
ÛjÐIÌEÎQËjÞ�Ñ
ÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´Ñ�ÌEÎQÙWË�ÚBÔ
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Ð
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Ó
ÏEÓ
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Ý¨ÌEÙàØ´Ñ3ËjÎQÒjÛj×&ÑYÌEÓWèYÑ3Ï±ÌEÍjÓ
Ô
Ó/Ñ3Ô
ÓgËjÙ¨ÓVF�Òj×QÎQÐ
Î`Ì�ÚBÙ�Ð
ÎWÙ6Ô Ø�Ûj×`ÌEÎGU
äjÎQØnÓ
ËjÏEÎQÙWË�Ñ$×
äjÓ
Ò=Ó
ËjäjÓ
ËjÐ
ÎQÓ�Ï�è�ÏEÙ7ÌEÍ�Ñ�Ì�ä�Î�Ô
Ó
ÐIÌ�Ñ$Ë�ä$ä�ÛjÎQätÏEÒ=Ó
Ð�Î`ß�Ð�ÑYÌEÎQÙ6ËXÙ$Ú�Ø´Ñ3Þ6ËjÎ`ß�Ð�ÑYÌEÎQÙ6ËXÎ�Ï0ËjÙ�Õ
Ò=Ù6ÏEÏ�Î�ç�×�ÓWâ¨��Ó´ÎQ×Q×QÛjÏ
ÌEÔEÑYÌEÓ�ä ÍjÙ�Õ¾ÌEÍjÎQÏ�Ó�Ñ3ÏEÓ´Ù3Ú9ÓTF�ÒjÔ
Ó
ÏEÏEÎQÙWË¤Ð
Ù6Û�×�ä£ç=Ó´ÓTF�Ò�×�ÙWÎ`ÌEÓ
ä¤ÓI��Ó
ÐIÌEÎ`å6Ó
×`Ý0�
ØnÙWÏ
Ì9ËjÙ3Ì1Ñ3çj×QÓ@Ñ$ØnÙWËjÞ?ÌEÍjÓ
ÏEÓeÓTF�Ñ3ØnÒj×QÓ
Ï/Õ/Ñ3ÏXÌEÍjÓ�ÎQËWÌEÔ
Ù�äjÛjÐIÌEÎQÙWË°Ù3Ú7Ø´Ñ3ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË´çjÔ
ÛjÏEÍ�Î�Ë�Þ
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Î`å6Ó
Ë]Ø´Ñ$ÞWËjÎ`ß�Ð�Ñ�ÌEÎQÙWË±â

��Ó/Ñ3×QÏEÙ9ä�Ó(åWÓ
×�ÙWÒ=Ó�ä?ÑtÞWÓ
ËjÓ
ÔEÑ$×�ÚBÔEÑ3ØnÓIÕ�Ù6Ô
áhä�Ó(Ì1Ñ3ÎQ×QÎ�Ë�ÞàÑ¨Ë�ÛjØ-ç�Ó
Ô#Ù$Ú0×QÓIå6Ó
×QÏ»ÙWË@ÕÜÍjÎQÐ1Í?ËjÙWË<U

×QÎQËjÓ�Ñ$Ô#Ø´Ñ$ÞWËjÎ`ß�Ð�ÑYÌEÎ�ÙWË@Ð�Ñ3Ënç�ÓtÑ3ÒjÒj×QÎQÓ
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Ó
ÏEÏ
Ì1Ñ3ÏEá�Ï�â���Ó?ÓTF�Ñ3ØnÎQËjÓ
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ËjÓ
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Ó
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ÒjÔ
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Øaè7ÏEÙ ÌEÍ�ÑYÌnÕ�Ó Ð�Ñ3Ë¦ÓI��Ó
ÐIÌEÎ`å6Ó
×`Ý�Ï
Ý�ËjÐ�ÍjÔ
Ù6Ë�ÎX�
Ó«äjÓIÌ1Ñ$ÎQ×XÔ
Ó�Ë�äjÓ
Ô
Î�Ë�Þ�ÚBÛjËjÐIÌEÎQÙWËjÏ-ÌEÙ¤Ì1Ñ3á$Ó
Ñ3ä�å$Ñ$ËWÌ1Ñ3Þ6ÓtÙ3Ú�ÌEÍjÓ)ÓVF�ÌEÔEÑ?ÏEÒ�Ñ$Ð
ÓtÒjÔ
Ù�äjÛ�Ð�Ó
ä«çWÝ+ËjÙWËj×QÎ�Ë�ÓYÑ3ÔgØ´Ñ$ÞWËjÎ`ß�Ð�ÑYÌEÎ�ÙWË-ÌEÔEÑ$Ë�Ï
ÚBÙ6Ô
Ø´ÑYÌEÎQÙ6Ë�Ï�â

ã/ÍjÓ
ÏEÓ#Ð
Ù6ËWÌEÔ
ÎQçjÛ�ÌEÎQÙWËjÏ±Ñ$×Q×�Ì1Ñ3á$Ó
ËtÌEÙWÞ6ÓIÌEÍjÓ
Ô0Ð
Ù6Ë�Ï
ÌEÎ`ÌEÛ�ÌEÓ4ÙWÛjÔ0ÚBÔEÑ3ØnÓIÕ�Ù6Ô
áÖÚBÙ6Ô±ËjÙWËj×QÎQËjÓ�Ñ$Ô�Ø´Ñ$Þ�U
ËjÎ`ß�Ð�ÑYÌEÎ�ÙWË±âe� ÌàÎQÏÜÓVF�Ò=Ó
Ð(ÌEÓ
ä«ÌEÍ�ÑYÌ9ÌEÍ�Î�ÏÜÚBÔEÑ3ØnÓIÕ�Ù6Ô
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ÎQËjÞnÏ
ÌEÔ
ÛjÐIÌEÛjÔ
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ÙWØnØnÙ6Ë
ÛjËjä�Ó�Ô
Ï�Ì1Ñ$Ëjä�Î�Ë�Þ¨ÌEÙhÔ
Ó
ÏEÓ�Ñ$Ô
Ð�ÍéÎQË-ÌEÍjÓÖß�Ó
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ÙWËWÌEÎ�Ë�ÛjÓ7ÌEÙhÏEÓ
Ô�å6Ó¨Ñ$ÏgÑtÏEÙW×QÎQähÚBÙWÛjËjä�ÑYÌEÎQÙ6Ë
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ËWÌEÏ�â
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Ø´ÑYÌEÎQÙ6ËnÞWÔ
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ÏEÍjÓ
Ï
Õ9Í�Î�Ð�ÍæÕ�Ó
Ô
ÓnÛjÏEÓ
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ÌEÓ
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ÌEÓ
ÔÜÎ�Ë�äjÎQÐYÑYÌEÓ
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ÔÜÙ$Ú
ÌEÍjÓ?ÌEÔEÑ3ËjÏ
ÚBÙWÔ
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Ó
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ÌEÓ
Ô
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ÌEÍjÓnÌEÔEÑ3ËjÏ
ÚBÙWÔ
Ø´ÑYÌEÎ�ÙWËaÌCÝ�Ò=ÓnÕÜÍjÎQÐ1Í¤ÎQÏeÛjÏEÓ
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