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Ê{Ë%Ì�Í�ËbÎÐÏÐÑ�Ò%ÓuÔ»Ì�Õ�ÎÐÑ�Ò%ÖqÑ�ÖqÎ�×PË�ØPÏ�ÓuÙ�Ò,×�ÌuÚKÌ�Õ�ÎÐÑ�ÒbÖ�Û¦×PÑ�Ò,×�Ñ�ÖqÒ,×�ÓuÏ�Ó�ÒbÎ�ËbÏÐÑ�Ü%Ë%Ý�Ø�Þ�Î�×PË�ÙPË%ß�Ô�Ë%Ò§Î2ÌuÚKÎÐ×PË�ÛSÓ�à�Ë§á
Ô�ËbÙPßuÎÐ×5âIÑ;ãäË�ãzÎ�×PÓ�Î2ÒbÌ�ÏÐÏ Ë%ÖÐÕ[Ì�ÙPÝ�Ñ�ÙPß	ÎÐÌ	Î�×�Ë�Ô�Ñ�ÍWÑ�Î�Ñ�ÙPß{Ò�ÓuÖ Ë¡åæÛSÓ�à�ËbÔ�Ë%Ù�ßuÎ�×»çqß�Ì�Ñ�Ù�ß&Î�Ì	Ü%Ë%Ï Ì�å%è�ÖÐ×PÌ�Ï�ÎSÛSÓ�à�Ë§á
Ô�ËbÙPßuÎÐ×Péeç§âIÌ�Ï*Ë%êeëPÑ�à�ÓuÔ�ËbÙeÎÐÔ�Þ�ÚæÌ�Ï2Î�×�Ë�Û2Ó�à�Ë�ÙeëPÍ¢Ø[Ë%Ï*ÙPË%ÓuÏ*Ñ�ÙIì�ÙPÑ�ÎoÞ¬å%è ×�Ñ�ß�×�ÚæÏ Ë%êeëPËbÙPÒbÞUéeçwâ[Ö Ñ�ÙPÒbË�Ñ�Ù¨Î�×�Ñ�Ö
ÓuÕPÕ�ÏÐÌ�íIÑ�ÍWÓ�Î�Ñ�Ì�ÙîÎÐ×PË¨Ì�ÕIÎ�Ñ�Ò%ÓuÔqÔ�Ó�Û¦Ö	ÍWÓ�ÞïØ[Ë�ÚæÌ�Ï Í¢ëPÔ�Ó½Î�Ë%ÝðÑ�ÙîÎ�×PË¨Ô�ÓuÙPß�ëPÓuß�Ë�Ì�Ú¦ß�Ë%Ì�Í�ËbÎÐÏ Þ(ñóò½ôDã$õ*×PÑ�Ö
ÝPË§ì�ÙPÑ�ÎÐÑ�Ì�Ù¬Ñ�Ö�Ø�ÓuÖ Ë%Ý¯Ì�Ù¬Ö ×PÌ�Ï Î{ÛSÓ�à�ËbÔ�Ë%Ù�ßuÎ�×ðÓuÖÐÖ ëPÍ�Õ�Î�Ñ�Ì�Ù¬ÌuÚqÔ�Ñ�ß�×�Î{ÓuÙPÝ¯Ò%ÓuÙ¬Ø?Ë�ßuË%ÙPËbÏ�ÓuÔ�Ñ�Ü%ËbÝ¤Î�Ì�ÝPË%ÓuÔ
Û¦Ñ�ÎÐ×ðÌ�Î�×PËbÏ�ÛSÓ�à�Ë¨ÕP×�Ë%ÙPÌ�Í�Ë%ÙPÓ$ÓuÖ�ÛSËbÔ�Ô;ã�õ*×PËWÔ�Ñ�Ù�Ë�ÓuÏ{Ì�Ï�ÙPÌ�Ù�Ô�Ñ�Ù�Ë�ÓuÏ{Õ�Ó�Ï Î�Ñ�ÓuÔ=ÝPÑ�ö9ËbÏÐËbÙeÎÐÑ�ÓuÔ�Ëbêeë�Ó�Î�Ñ�Ì�ÙPÖ
ÝPËbÖÐÒ%Ï Ñ�ØPÑ�ÙPß�Î�×PËbÖÐË{ÛSÓmàuË&Õ�ÏÐÌ�Õ�Ó�ß�Ó�Î�Ñ�Ì�ÙPÖ�Ñ�Ù�à�Ì�Ô�à�Ë�Ó¢Õ�ÓuÏÐÓuÍ�ËbÎ�ËbÏ%âPÖ ëPÒ,×¤Ó�Ö2Î�×PË�ÛSÓ�à�Ë%Ô�Ë%ÙPß�Î�×¬÷Kâ�Û¦×PÑ�Ò,×�Ñ�Ö
ÖÐÍWÓuÔ�ÔKÒ%Ì�Í�Õ�ÓuÏ Ë%ÝNÎÐÌ¨ÓuÔ�ÔKÌuÎ�×�Ë%Ï�Ô�Ë%ÙPß�Î�×PÖ�Ñ�Ù�Î�×PË&ÕPÏÐÌuØPÔ�ËbÍ)ñùø�ú½ôDã*õ*×PË	ÓuÖ ÞUÍ�Õ�Î�Ì�Î�Ñ�Ò�Í�ËbÎ�×�ÌIÝNÑ�Ö*ÚæÌ�Ï¦Î�×PË
ÓuÖ�ÞIÍ�Õ�ÎÐÌuÎ�Ñ�Ò{ÖÐÌ�Ô�ë�Î�Ñ�Ì�Ù�ÌuÚzûqü{ý�Ö¦ß�Ìmà�ËbÏÐÙPÑ�ÙPß¡Î�×PËbÖÐË�Û2Ó�à�Ë�ÕPÏ Ì�Õ�Óuß�Ó½Î�Ñ�ÌuÙPÖ%ã
þSÌ�ÙPÖ Ñ�ÝPËbÏ�Î�×�Ë�Ô�Ñ�ÙPË%ÓuÏ0ÓuÒ%ÌuëPÖ ÎÐÑ�Ò¦Û2Ó�à�Ë�Ë%êeë�Ó�ÎÐÑ�Ì�Ù5ãzÿ�Ò%ÒbÌ�ÏÐÝ�Ñ�ÙPß�Î�Ì�Î�×PË�ü�Ë%Ø�Þ�Ë�ÕPÏÐÌUÒ%ËbÝPëPÏÐË�â�Ñ�ÙPÖÐËbÏ Î�Ñ�ÙPß

Î�×�Ë�×PÑ�ß�×¤ÚæÏ Ë%êeëPËbÙPÒbÞ¯Ó�Ö ÞUÍWÕIÎ�ÌuÎÐÑ�Ò�ÓuÙ�Ö�Ó�ÎÐÜ�Ñ�Ù�Î�Ì�ÎÐ×PË¢ÛSÓmàuËWËbêeë�Ó�Î�Ñ�Ì�Ù¬ÏÐËbÝPëPÒbË%Ö{Î�×PË�Ï Ë%Ö Ì�Ô�ë�ÎÐÑ�Ì�Ù$ÌuÚ0Î�×PË
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û0ü{ý Ñ�Ù�Î�Ì�Î�×�ËWÏ Ë%ÖÐÌuÔ�ë�ÎÐÑ�Ì�Ù¯ÚæÌ�Ï�Ó Ö Ë%êeëPËbÙPÒ%Ë�ÌuÚ87{ü{ý0Öbã�ÿ�Í�Ì�ÙPß ÓuÔ�Ô=Î�×PË¡Î�ËbÏÐÍ�Ö&Ñ�ÙîÎÐ×PË�Ó�Ö ÞUÍWÕIÎ�ÌuÎÐÑ�Ò
ÓuÙPÖÐÓ�Î�Ü�â5Î�×PË�Í�Ì�Ö�Î{Ñ�Í�Õ?ÌuÏ Î,Ó�ÙeÎ�Î�ËbÏÐÍ Ñ�Ö�ÎÐ×PË�Ü%ËbÏÐÌuÎÐ×îÌuÏÐÝPËbÏ�Î�Ë%Ï ÍNâ?Î�×PË�Ö Ì�áoÒ%ÓuÔ�Ô�Ë%Ý¤ß�ËbÌ�Í�ËbÎ�Ï Ñ�Ò%ÓuÔCÌuÕ�Î�Ñ�Ò%Ö
Î�ËbÏÐÍ ñ 6 ^ ô;ã�õ*×PË�ß�ËbÌ�Í�ËbÎ�Ï Ñ�Ò%ÓuÔ»Ì�Õ�Î�Ñ�Ò%ÖqÎ�Ë%Ï Í Ò%Ì�ÙPÖ Ñ�Ö�Î�ÖSÌ�ÚKÎoÛSÌ	Úæë�ÙPÒbÎÐÑ�Ì�ÙPÖbâPÓ�ÕP×�ÓuÖ Ë�ÚæëPÙPÒ§Î�Ñ�ÌuÙ¨Ö�Ó�ÎÐÑ�Ö�Ú ÞIÑ�ÙPß
Î�×�ËðËbÑ:9uÌuÙ�ÓuÔ�Ë%êeë�Ó�ÎÐÑ�Ì�Ù9â{Ó�ìPÏÐÖ Î�áoÌ�Ï ÝPË%Ï ÙPÌ�Ù�Ô�Ñ�Ù�Ë�ÓuÏ�û0ü{ý*â�ÓuÙPÝ Ó�Ù ÓuÍ�ÕPÔ�Ñ�Î�ëPÝ�Ë$ÚæëPÙPÒ§Î�Ñ�ÌuÙ Ö Ì�Ô�àUÑ�Ù�ß(Ó
Ô�Ñ�ÙPË�Ó�Ï¡ÎÐÏ�ÓuÙ�ÖÐÕ[Ì�Ï Î�Ë%êeë�Ó�ÎÐÑ�Ì�Ù
Û¦Ñ�Î�× Î�×PËNÕP×�ÓuÖ Ë¤ß�Ï�Ó�ÝPÑ�ËbÙeÎ�ÓuÖWÒ%ÌUË+;�Ò%Ñ�Ë%Ù�Î�Öbã õ*×eëPÖ¨Î�ÌðÒ%Ì�Ù�Ö Î�Ï ëPÒbÎ�Î�×PË
ß�ËbÌ�ÍWË§Î�Ï Ñ�Ò�Ó�Ô=Ì�Õ�ÎÐÑ�Ò%Ö{ÎÐË%ÏÐÍ ÎÐ×PË¡Ë%Ñ<9uÌ�Ù�Ó�ÔqËbêeë�Ó�Î�Ñ�Ì�Ùî×�ÓuÖ{Î�Ì Ø?Ë�ÖÐÌuÔ�à�ËbÝðì�Ï Ö Î�ÚæÌ�Ï{Î�×�ËWÕP×PÓuÖÐË¡ÚæëPÙPÒ§Î�Ñ�ÌuÙ>=
Î�×�Ë%Ù�Î�×PË{Î�ÏÐÓuÙPÖ Õ?Ì�Ï�Î�Ë%êeë�Ó�ÎÐÑ�Ì�Ù�ÚæÌ�Ï¦ÓuÍ�ÕPÔ�Ñ�Î�ë�ÝPË�Í�Ñ�ß�×�Î*Ø[Ë{Ñ�Ù�Î�Ëbß�Ï�Ó½Î�Ë%ÝNÓ�Ú ÎÐË%Ï ÛSÓuÏ ÝPÖ%ã
þSÌ�Ù�à�ËbÙeÎÐÑ�Ì�ÙPÓuÔ�Ô�Þ�â»Î�×PË&Ë%Ñ:9�Ì�Ù�ÓuÔ�ËbêUëPÓ�Î�Ñ�Ì�ÙNÛSÓuÖ�Ö Ì�Ô�àuË%Ý¤Ø�Þ Î�×PË�Í�ËbÎ�×�ÌIÝNÌuÚ�Ò,×�ÓuÏÐÓuÒbÎÐË%Ï Ñ�Ö ÎÐÑ�ÒbÖ%â?Ó�ã?9»ãäÓ�ã

Î�×�Ë�ÏÐÓ�Þ�Î�Ï�Ó�Ò%Ñ�Ù�ß�Í�ËbÎÐ×PÌUÝ Ñ�Ù�Î�×PË�ÖÐËbÑ�ÖÐÍ�Ì�Ô�Ì�ßuÞ�ÓuÙPÝ Ì�Õ�Î�Ñ�Ò%Ö+=»ÎÐ×eëPÖ�ÎÐ×PË�ÍWË§Î�×PÌUÝ�Ñ�ÙP×�Ë%ÏÐÑ�Î�Ö*Î�×�Ë�Ñ�Ù�Î�ÏÐÑ�ÙPÖÐÑ�Ò
ÖÐ×�Ì�Ï ÎÐÒ%Ì�Í�Ñ�ÙPß¡ÌuÚCÎ�×PËA@�Óuß�ÏÐÓuÙPß�Ñ�ÓuÙ�ÍWË§Î�×PÌUÝ5â»ÑDãóËuã0Î�×�Ë&ÙPÌuÙIáoëPÙ�Ñ�ÚæÌ�Ï Í ÏÐËbÖÐÌ�Ô�ë�Î�Ñ�Ì�Ù�Ñ�Ù�Î�×PË�ÝPËbÖÐÑ�Ï Ë%ÝNÒ%Ì�Í�á
ÕPë�Î�Ó�Î�Ñ�Ì�Ù�ÓuÔCÝPÌ�ÍWÓuÑ�Ù9ãCBoÙ¬Î�×PÑ�Ö{ÖÐË§Î�ëPÕ5âKÎÐ×PË�ÓuÍWÕ�Ô�Ñ�ÎÐëPÝPË�ÚæëPÙPÒbÎÐÑ�Ì�Ù¯ÒbÌ�ëPÔ�Ý¯Ø[Ë�Ì�Ø�Î�ÓuÑ�ÙPËbÝ¯ØeÞ¤ÖÐÌ�Ô�àIÑ�ÙPß�ÓuÙ
7{ü{ýïÖ ÞUÖ�Î�Ë%Í Ó�ÖqÛ�Ë%Ô�ÔDâeÓuÙPÝ�Ñ�Î0×PÓuÖ�Î�×PË¦ÖÐÑ�ÍWÑ�Ô�ÓuÏCÖÐ×PÌuÏ Î�ÒbÌ�Í�Ñ�ÙPßPã=þSË%Ï�Î,ÓuÑ�ÙPÔ�Þ	Ñ�Î0Ñ�Ö�Õ[Ì�Ö ÖÐÑ�Ø�Ô�Ë2Î�Ì�Ìmà�ËbÏÐÒ%ÌuÍWË
Î�×�Ñ�Ö¡ÝPÏ�Ó�Û¦Ø�Ó�Ò�9
Ø�Þ�Ñ�ÙeÎÐÏÐÌUÝPëPÒbÑ�ÙPß¯Ò%ÌuÍWÕPÔ�Ñ�Ò%Ó�Î�ËbÝ
Ñ�Ù�Î�Ë%Ï Õ?ÌuÔ�Ó�ÎÐÑ�Ì�Ù�ÓuÙ�Ý Ø[ÌIÌD9�9�Ë%ËbÕPÑ�ÙPßðÝ�Ó�Î�ÓîÖ�Î�ÏÐë�ÒbÎ�ë�ÏÐË%Ö
ñ ø ^ ô;ãFE�ÌmÛ�Ëbà�ËbÏ%â�Ñ�Ù Î�×PË	Ô�Ó�ÎÐËHGJILKóÖNM�Ñ�Ý�ÓuÔ�Ë¨ñ øOIfôDâKÓ�ÙPÝ$à�ÓuÙ¬õ!ÏÐÑ�ËbÏ�ÓuÙ�ÝQPUÞUÍWËbÖ¡ñóúDR�ôzÑ�Ù�Î�ÏÐÌUÝPëPÒbË%Ý¬ÝPÑ�ÏÐËbÒbÎ
ÝPÑ�ÖÐÒ%Ï ËbÎÐÑ�Ü�Ó½Î�Ñ�ÌuÙPÖ0ÌuÚ9ÎÐ×PË�ËbÑ:9uÌuÙ�ÓuÔ�Ë%êeë�Ó½Î�Ñ�ÌuÙ�Ø�ÓuÖ Ë%Ý¨ÌuÙWì�ÙPÑ�Î�Ë¦ÝPÑ�ö9ËbÏÐË%Ù�Ò%Ë�Ö Ò,×PË%Í�Ë%ÖbâIÛ¦×PÑ�Ò,×�ÓuÏ Ë�ý�ëPÔ�Ë%ÏÐÑ�ÓuÙ
ÓuÕPÕ�ÏÐÌ�ÓuÒ,×�Ë%Ö�ÓuÙPÝ¤ÞUÑ�Ë%Ô�Ý$ëPÙPÑ�ÚæÌuÏÐÍ ÏÐËbÖÐÌ�Ô�ë�Î�Ñ�Ì�ÙPÖ�Ì�Ú�Î�×PË¢Ö Ì�Ô�ëIÎ�Ñ�ÌuÙ$Ñ�ÙNÎ�×PË�ÒbÌ�ÍWÕ�ë�Î,Ó�ÎÐÑ�Ì�ÙPÓuÔ�ÝPÌ�ÍWÓuÑ�Ù5ã�ÿ�Ö
Õ[Ì�Ñ�Ù�Î�ËbÝ¯Ì�ë�Î�Ñ�Ù ñùúJR�ô;â�ÎÐ×PË¡Ì�Ø�Î�ÓuÑ�ÙPËbÝ¯ÖÐÌ�Ô�ë�Î�Ñ�Ì�Ù¯ÖÐ×PÌ�ë�Ô�Ý¯Ø?Ë¡ëPÙ�ÝPË%Ï Ö Î�ÌUÌUÝ ÓuÖ{Î�×�Ë�Í�Ñ�Ù�Ñ�Í¢ëPÍ ÕP×PÓuÖÐË�Ì�Ï
Î�×�Ë�ì�Ï Ö Î áoÓuÏÐÏ Ñ�à�ÓuÔPÎÐÏ�Ó�à�ËbÔ�Î�Ñ�ÍWË¦Ñ�Ù�ÎÐ×PË�àUÑ�Ö Ò%Ì�Ö Ñ�ÎoÞ¡Ö Ì�Ô�ë�ÎÐÑ�Ì�Ù�ÖÐËbÙPÖÐË�ÚæÌ�ÏSE�ÓuÍ�Ñ�Ô�ÎÐÌ�ÙIáUT�ÓuÒ%Ì�Ø�Ñ�Ë%êeë�Ó½Î�Ñ�ÌuÙPÖ{ñ 6J6 ô;ã
7�ÙPÒ%Ë¢ÎÐ×PË	ÎÐÏ�Ó�à�ËbÔ�Î�Ñ�ÍWË&Ñ�Ö�Ì�Ø�Î,Ó�Ñ�ÙPËbÝ5â?ÎÐ×PË¢Î�ÏÐÓuÙPÖÐÕ[Ì�Ï�Î�Ë%êeë�Ó½Î�Ñ�ÌuÙ¤ÚæÌ�Ï�ÓuÍ�ÕPÔ�Ñ�Î�ë�ÝPË&Í�Ñ�ßu×eÎ�Ø?Ë	Ñ�Ù�Î�Ëbß�Ï�Ó�ÎÐË%Ý
ñ ø�øPâeúOVIâeú ^ ôDã)PIÑ�ÙPÒbË�Ó�àUÑ�Ö Ò%Ì�Ö Ñ�ÎoÞ¡Ö Ì�Ô�ë�ÎÐÑ�Ì�Ù¡ëPÖ ë�ÓuÔ�Ô�Þ¢Ý�Ëbà�ËbÔ�Ì�Õ�ÖS9eÑ�ÙW9eÖbâUÎÐ×PË�ßuÏ�ÓuÝPÑ�Ë%Ù�ÎqÌuÚ[Î�×PË�ÕP×�ÓuÖ Ë�ÚæëPÙ�Ò§á
Î�Ñ�Ì�Ù�Ñ�Ö*ÝPÑ�ÖÐÒbÌ�Ù�Î�Ñ�ÙeëPÌuëPÖ%ãqõ*×PË%Ï ËbÚæÌ�Ï Ëuâ»Î�×PË�Ï Ë%ÖÐë�Ô�Î�Ñ�ÙPß¡ÖÐÌ�Ô�ë�Î�Ñ�Ì�Ù¨ÚæÌ�Ï*Î�×�Ë�ÎÐÏ�ÓuÙ�ÖÐÕ[Ì�Ï Î�Ë%êeë�Ó½Î�Ñ�ÌuÙ ×PÓuÖ�ÎÐÌ¡Ø?Ë
ëPÙPÝ�Ë%ÏÐÖ�Î�ÌUÌIÝ¬Ñ�Ù$Î�×�Ë¢ÍWË%ÓuÖÐë�ÏÐË¢Ö Ë%ÙPÖ Ë$ñ ^ 6 ôDã{õ*×PË�Ý�Ñ�ö?Ë%ÏÐËbÙPÒ%Ë	Ø?Ë§ÎoÛSËbË%Ù¯Î�×PË¢ÏÐÓ�Þ$Î�ÏÐÓuÒ%Ñ�ÙPß�Ö Ì�Ô�ëIÎ�Ñ�ÌuÙ¤ÓuÙPÝ
Î�×�Ë¡ìPÙPÑ�ÎÐË�ÝPÑ�ö?Ë%Ï Ë%ÙPÒbË�Ö Ì�Ô�ëIÎ�Ñ�ÌuÙ¬ÌuÚ�ÎÐ×PË¡Ë%Ñ<9uÌ�Ù�Ó�Ô=Ë%êeë�Ó�ÎÐÑ�Ì�Ù¯Ñ�Ö�Î�×�Ó�Î�ÌuÙPË¡Ñ�Ö{Í¢ëPÔ�Î�Ñ�ÕPÔ�Ëwá7à�ÓuÔ�ë�Ë%Ý¤Ó�ÙPÝ¬Î�×PË
ÌuÎÐ×PË%Ï{Ö Ñ�ÙPß�Ô�Ë§áDàuÓ�Ô�ëPËbÝ
ñóú�â ^ I�ô;ã¢ÿ�Ô�Î�×PÌ�ë�ß�×¬Î�×PË�àUÑ�Ö Ò%Ì�Ö Ñ�ÎoÞ¤ÒbÌ�ÙPÒbË%Õ�Î	ÓuÙPÝ¯ÏÐËbÔ�Ó�ÎÐË%Ý¯ÙeëPÍ�Ë%ÏÐÑ�Ò�ÓuÔzÍWË§Î�×PÌUÝPÖ
ÕPÏ ÌfàUÑ�ÝPË*Ó�Ù�Ó�ÎÐëPÏ�Ó�Ô�ý�ëPÔ�Ë%ÏÐÑ�ÓuÙ	ÚæÏÐÓuÍWË§ÛSÌuÏX9�ÚæÌ�Ïzß�ËbÌ�Í�ËbÎ�Ï Ñ�Ò%ÓuÔIÌuÕ�Î�Ñ�Ò%Ö%â�Î�×PË2Ý�Ï�Ó�Û¦Ø�ÓuÒ�9¢Ñ�ÖCÎÐ×�Ó�Î�Ñ�Î=ÕPÏ ÌfàUÑ�ÝPË%Ö
Ì�ÙPÔ�Þ¬ì�ÏÐÖ�Î�ÓuÏ ÏÐÑ�àuÓ�Ô�Ö{Û¦×PÑ�Ô�Ë¡ÖÐÌ�Í�Ë¨ÓuÕ�ÕPÔ�Ñ�Ò�Ó�ÎÐÑ�Ì�ÙPÖ{ÍWÓ�Þ¯ÏÐËbêUë�Ñ�ÏÐË�ÓuÔ�Ô0Ó�ÏÐÏÐÑ�à�ÓuÔ�Î�Ñ�Í�Ë%ÖbãZYNÌ�Ï Ë%Ìmà�ËbÏ%â#[ ×PÑ�Î�Ë
ñ ø 6 ô?ÕPÏÐÌmà�ËbÝ�Î�×�Ó�Î�Î�×PËbÏÐË�Ñ�Ö2Ó	×�Ñ�ß�×¨Õ�ÏÐÌ�Ø�Ó�ØPÑ�Ô�Ñ�ÎoÞ¢ÚæÌ�Ï�ÖÐÌ�á7Ò�ÓuÔ�Ô�ËbÝWÎ�ÏÐÓuÙPÖ ÍWÑ�ÖÐÖÐÑ�Ì�Ù�Ò%ÓuëPÖ�Î�Ñ�ÒbÖSÎ�Ì	ÌIÒbÒ%ëPÏ2Ñ�Ù�ÓuÙ
Ñ�Ù�×PÌ�Í�Ì�ß�Ë%Ù�Ë%Ì�ëPÖ�Í�Ë%ÝPÑ�ëPÍ ã]\SËbÞuÌ�ÙPÝïÎÐÏ�ÓuÙPÖ ÍWÑ�ÖÐÖ Ñ�Ì�Ù¬Ò%ÓuëPÖ ÎÐÑ�ÒbÖ%âzÍ�Ì�Ï Ë¢Î�×�ÓuÙîÌ�ÙPË�Ï�Ó�Þ¬ÕPÓuÖÐÖ�Ìmà�Ë%Ï&Ë�ÓuÒ,×
Õ[Ì�Ñ�Ù�Î0Ñ�Ù�Ö Õ�ÓuÒbË�Ö Ì�ÎÐ×�Ó�Î�Î�×�Ë�Õ�×�ÓuÖÐË�Ñ�Ö�Í	ëPÔ�ÎÐÑ�à�ÓuÔ�ë�Ë%Ý5ã�õ*×PËbÏÐËbÚæÌuÏÐËuâUÑ�Î=Ñ�Ö�Ñ�Í�Õ[Ì�Ï Î�ÓuÙ�Î=Î�Ì�ÝPËbÖÐÑ�ßuÙ�ý�ëPÔ�Ë%ÏÐÑ�ÓuÙ
Í�ËbÎ�×�ÌIÝPÖ�ÚæÌ�Ï�Í	ëPÔ�ÎÐÑ�à�ÓuÔ�ë�Ë%Ý ÖÐÌ�Ô�ë�Î�Ñ�Ì�ÙPÖ�Ì�Ú�Î�×PË¢ËbÑ:9�Ì�Ù�ÓuÔ!Ë%êeë�Ó�ÎÐÑ�Ì�Ù9â9Ñ�Ù$ß�Ë%ÙPËbÏ�ÓuÔ;â?ÎÐ×PË^E�Ó�ÍWÑ�Ô�Î�ÌuÙIá_T�ÓuÒbÌ�ØPÑ
Ë%êeë�Ó½Î�Ñ�ÌuÙ5ã

BoÙ¬Î�×PË¢Ô�ÓuÖ Î�ÝPË%Ò%ÓuÝPË�Ì�Ï�Ö ÌPâ9ÎÐ×PË%Ï Ë¡ÓuÏÐË�Ó¨Ô�ÌuÎ�Ì�Ú0Ëbö?Ì�Ï ÎÐÖ{Ñ�Ù$ÎÐ×PÑ�Ö�Ý�Ñ�ÏÐËbÒbÎÐÑ�Ì�Ù>`¦ß�ËbÌ�Í�ËbÎ�Ï Ñ�Ò%ÓuÔCÝ�Ì�Í�Ó�Ñ�Ù
ÝPËbÒ%Ì�Í�Õ?ÌuÖÐÑ�ÎÐÑ�Ì�Ù�ÎoÞUÕ[Ë�Í�ËbÎÐ×PÌIÝ�Ö�ñ 6 ô;âIÖ Ô�ÌmÛ¦ÙPËbÖÐÖSÍWÓ�ÎÐÒ,×PÑ�ÙPß�Í�ËbÎÐ×PÌIÝ$ñùú�òIâUúJa½ô;âUÝ�ÞUÙ�ÓuÍ�Ñ�Ò*ÖÐë�Ï Ú�ÓuÒbË�Ë§íUÎÐË%ÙIá
ÖÐÑ�Ì�Ù¨Í�ËbÎÐ×PÌIÝ¬ñóú�úIâ�ú 6 ôDâIÖÐË%ßuÍWËbÙeÎ2ÕPÏÐÌ1b ËbÒbÎÐÑ�Ì�Ù�Í�ËbÎÐ×PÌIÝ¬ñ ^ ^ ôDâ�Ô�ËbàuË%Ô?ÖÐËbÎ2ÍWË§Î�×PÌUÝ¯ñ 6 òIâ 6 RIâWRIâ ^ RIâLG�â�úJI½ô;â
ÕP×�Ó�ÖÐËîÖÐÕ�ÓuÒbËðÍ�ËbÎÐ×PÌUÝ ñ ^ ú�ô;ãcPIË%Ë(ñùú�â ^ I�ô{ÚæÌ�Ï�ë�ÕIá7ÎÐÌ�áoÝ�Ó½Î�Ë¬ÏÐË§àUÑ�ËbÛ¦Ö ÌuÚ&Î�×PËîÓuØ[Ìmà�ËîÍWË§Î�×PÌUÝPÖ�ÓuÙPÝ
Í�Ì�ÍWËbÙ�Î áoØPÓuÖÐËbÝ Í�ËbÎÐ×PÌUÝPÖ&ñ ^ òeâ ^ G½ô;ã

BoÙ(Î�×�Ñ�Ö¡ÛSÌ�Ï.9
Û�Ë$Õ�ÏÐË%Ö Ë%Ù�Î�ÓîÔ�ÌUÒ�ÓuÔ¦Ô�Ë§à�ËbÔ�Ö ËbÎ¨Í�ËbÎÐ×PÌUÝ ÚæÌ�Ï¡Õ�ÓuÏÐÓ½íIÑ�ÓuÔ¦ß�ËbÌ�Í�ËbÎ�Ï Ñ�Ò%ÓuÔ*Ì�Õ�ÎÐÑ�Ò%Öbãd\�Þ
Õ�ÓuÏÐÓ½íIÑ�ÓuÔqÛSË�Í�Ë�Ó�Ù Î�×�Ó�Î�ÎÐ×PË¨ÛSÓmàuË�ÕPÏÐÌ�ÕPÓuß�Ó�ÎÐÑ�Ì�Ù ×PÓuÖ¡Ó¤ÖÐÕ�Ó½Î�Ñ�Ó�ÔSÌ�Ï Ñ�Ë%Ù�Î�Ó�Î�Ñ�Ì�Ù ÖÐÌ¬ÎÐ×�Ó�Î�Ì�Ù�Ë�ÌuÚ¦Î�×PË
ÖÐÕPÓ�Î�Ñ�ÓuÔ?Ý�Ñ�ÏÐËbÒbÎÐÑ�Ì�ÙPÖqÍWÓmÞ�Ø[Ë�àUÑ�Ë§ÛSËbÝ�ÓuÖ*ÓuÙ¨Ë§à�Ì�Ô�ë�Î�Ñ�Ì�Ù�Ý�Ñ�ÏÐËbÒbÎÐÑ�Ì�Ù5ãzõ*×PÑ�Ö�Ò%ÏÐÑ�Î�ËbÏÐÑ�ÌuÙ�ÍWÓmÞ�Ø[Ë�êeë�ÓuÙ�Î�Ñ�ì�Ë%Ý
Ø�Þ¤Ó�ÖÐÖÐë�ÍWÑ�ÙPß�Ó�Ö ëPØIáo×�Ì�ÏÐÑ�Ü%Ì�Ù�Î,Ó�ÔCÒbÌ�ÙPÝPÑ�Î�Ñ�ÌuÙNÚæÌ�Ï�Î�×PË&Ë%Ñ:9�Ì�Ù�ÓuÔCË%êeë�Ó�ÎÐÑ�Ì�Ù�ñóúJa½ôDãeBoÙ
ñóúJI½ôDâ[ÛSË¢Õ�ÏÐË%Ö Ë%Ù�Î�ËbÝ
Ó�ß�Ô�Ì�ØPÓuÔ�Ô�Ë§à�Ë%Ô0Ö ËbÎ&ÍWË§Î�×PÌUÝîÚæÌuÏ�ÎÐ×PË�Õ�ÓuÏ�Ófí�Ñ�ÓuÔ�Ë%Ñ<9uÌ�ÙPÓuÔ0Ë%êeë�Ó�ÎÐÑ�Ì�ÙîÑ�Ù¯Î�×PË 6 á7ÝPÑ�Í�Ë%ÙPÖ Ñ�Ì�ÙPÓuÔzÒ%ÓuÖÐË�â=ÓuÙPÝ
Î�×�Ë$Ò%ÌuÍWÕPëIÎ�Ë%Ý Í¢ëPÔ�Î�Ñ�à�ÓuÔ�ëPË%Ý�ÎÐÏ�Ó�à�ËbÔ�Î�Ñ�ÍWË�ÍWÓ�Î�Ò,×�Ë%Ý(ÎÐ×PË$ÏÐÓmÞ�ÎÐÏ�ÓuÒbÑ�ÙPßîÖÐÌ�Ô�ë�Î�Ñ�Ì�Ù�à�Ë%Ï�Þ Û�Ë%Ô�Ô¦Ëbà�ËbÙ«Ñ�Ù
Î�×�ËîÝ�Ñ<;�Ò%ëPÔ�Î�Ö ÞUÙ�Î�×�ËbÎ�Ñ�ÒfYNÓuÏÐÍ�Ì�ëPÖ Ñ�ÍWÌUÝPËbÔDã õ*×PËbÏÐË§ÚæÌ�ÏÐË¬Û�ËðÕPÏ ÌIÒbË%ËbÝ ÓuÔ�Ì�ÙPß ÎÐ×PË¯Ö�ÓuÍ�Ë¬Ô�Ñ�ÙPË¬ÓuÙPÝ
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ÝPËbÖÐÑ�ßuÙðÓ¨Ú�ÓuÖ�Î�Ô�ÌUÒ�ÓuÔCÔ�Ë§à�Ë%Ô�Ö ËbÎ�Í�ËbÎÐ×PÌIÝ¬ÚæÌ�Ï{Ø[ÌuÎÐ×¬Í¢ëPÔ�ÎÐÑ�à�ÓuÔ�ëPË%Ý$ÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë%Ö{ÓuÙ�ÝïÓuÍ�ÕPÔ�Ñ�Î�ë�ÝPË%Öbâ9Î�×eëPÖ
Ò%ÌuÙPÖ ÎÐÏÐëPÒ§Î�Ñ�Ù�ß�Î�×PË&ß�Ë%ÌuÍWË§Î�ÏÐÑ�Ò�ÓuÔ�Ì�ÕIÎ�Ñ�ÒbÖ�ÎÐË%Ï ÍNã�õ*×PÑ�Ö�Ò%Ì�Ù�Ö Î�Ï ëPÒbÎÐÑ�Ì�ÙNÛ¦Ñ�Ô�ÔKØ[Ë	ë�ÖÐËbÚæë�ÔCÚæÌ�Ï�ÍWÌUÝPËbÏÐÙ$×�Ñ�ß�×
ÏÐËbÖÐÌ�Ô�ë�Î�Ñ�Ì�Ù¢Ö Ë%Ñ�Ö ÍWÑ�ÒSÑ�Í�ÓußuÑ�ÙPß	ñ ^ øPâ ^ aIâ�úuøIâ VUâ 6 ø�ô;ã 7�ëPÏzÚæÌ�Ï Í¢ëPÔ�Ó½Î�Ñ�ÌuÙ�ÚæÌ�ÏzÒ%Ì�Í�ÕPë�ÎÐÑ�ÙPß�Î�×PË*Í¢ë�Ô�Î�Ñ�à�ÓuÔ�ëPËbÝ
ÓuÍ�ÕPÔ�Ñ�Î�ëPÝ�Ë�Ñ�Ö�Ø�ÓuÖ Ë%Ý ëPÕ?ÌuÙ�Ó¢Ô�ËbàuË%Ô5Ö ËbÎ¦ÚæÌ�Ï Í¢ëPÔ�Ó½Î�Ñ�ÌuÙ�ÓuÙ�ÝNÓ�Ù�Ë§íUÎ�ËbÙPÖÐÑ�Ì�Ù�ÌuÚ�Î�×PË�ý�ëPÔ�Ë%ÏÐÑ�ÓuÙ�ÓuÍ�ÕPÔ�Ñ�Î�ëPÝ�Ë
ÚæÌ�Ï Í¢ëPÔ�Ó½Î�Ñ�ÌuÙ
ë�ÖÐË%Ý(Ñ�Ù ñùú ^ ô;âSÛ¦×PÑ�Ò,× Ñ�Ö�ÝPÑ�ö9ËbÏÐË%Ù�ÎWÚæÏÐÌ�Í ÎÐ×PË$Ì�Ù�ËNëPÖ Ë%Ý«Ñ�Ù ñ 6 òfô;ã ÿ�Ö¨ÓîØeÞ�á7ÕPÏÐÌUÝPëPÒ§Î�â
Ì�ëPÏ¢ÚæÌuÏÐÍ¢ëPÔ�Ó�Î�Ñ�Ì�Ù�ÓuÔ�ÖÐÌ¤ÞUÑ�ËbÔ�ÝPÖ¢ÎÐ×PË�Ò%ëPÖ Õ?ÌuÑ�Ý�Ò�Óuë�Ö Î�Ñ�Ò�Ò%ëPÏ�à�Ë%Ö$å ��� ÎoÞUÕ[Ëmç�ñùúJG�ô;âqÛ¦×PÑ�Ò,× Ñ�Ö�ÏÐËbÔ�Ó�ÎÐË%Ý�Î�Ì
Î�×�Ë�Ò�Ó�Î�ÓuÖ ÎÐÏÐÌ�ÕP×�Ë	Î�×PËbÌ�Ï Þ =KÎ�×eëPÖ{Ñ�Î�Ö ëPß�ß�ËbÖ Î�Ö{ÎÐ×�Ó�Î�ÎÐ×PË¢Ô�Ë§à�ËbÔ=ÖÐË§Î{Î�×PËbÌ�Ï Þ$Ò�ÓuÙ¬Ø[Ë�ëPÖÐËbÝ¬Î�Ì�Ö ÎÐëPÝ�ÞNÎ�×PË
Ò�Ó½Î,ÓuÖ�Î�ÏÐÌuÕP×PË¢ÝPË§à�ËbÔ�Ì�ÕPÍ�Ë%Ù�Î%ãCPUË%Ë ñ ø�ôzÚæÌuÏ�ÓuÙPÌ�Î�×PËbÏ{ý�ëPÔ�ËbÏÐÑ�Ó�Ù¤ÍWË§Î�×PÌUÝ$ÚæÌ�Ï�Ò�ÓuÕIÎ�ëPÏ Ñ�ÙPß¨Ò%ÓuëPÖ�Î�Ñ�ÒbÖ%ã�õ*×PË
Ìmà�ËbÏ�ÓuÔ�Ô�ÒbÌ�ÍWÕ�Ô�Ë§íIÑ�ÎoÞ¯ÌuÚ*Ì�ëPÏ&Ô�Ë§à�Ë%ÔqÖÐË§Î¢Í�ËbÎÐ×PÌIÝïÑ�Ö��¨å�� ³	��
� �$ç�Ï�Ó½Î�×PËbÏ�ÎÐ×�ÓuÙ���å�� ¹ ç&ÓuÖ�ÎoÞIÕ�Ñ�Ò�Ó�Ô�Ô�Þ
ÖÐËbË%ÙNÑ�Ù�Î�×PË�ÏÐÓmÞ�Î�Ï�Ó�Ò%Ñ�Ù�ß¢ÚæÌ�ÏÐÍ¢ë�Ô�Ó�ÎÐÑ�Ì�Ù5ã
õ*×PË0ÏÐËbÖ Î!ÌuÚUÎ�×PË0Õ�ÓuÕ[Ë%ÏKÑ�ÖKÌ�ÏÐß�ÓuÙPÑ�ÜbË%Ý�ÓuÖKÚæÌ�Ô�Ô�ÌmÛ¦Ö `�PIË%Ò§Î�Ñ�ÌuÙ 6 Ñ�ÙeÎÐÏÐÌUÝPëPÒbË%ÖKÎ�×PË�ÕPÓuÏ�Ó½íIÑ�ÓuÔ�ÚæÌ�Ï Í¢ëPÔ�Ó�Î�Ñ�Ì�Ù

ÚæÌ�Ï�ÎÐ×PË¡×PÑ�ß�×¬ÚæÏ Ë%êeëPË%Ù�ÒbÞðÓuÖ ÞUÍ�Õ�Î�Ì�Î�Ñ�ÒbÖ�ÌuÚ 6 álü ÓuÒ%ÌuëPÖ ÎÐÑ�Ò�Û2Ó�àuË�Ë%êeë�Ó½Î�Ñ�ÌuÙPÖ =�PIË%Ò§Î�Ñ�Ì�Ùïú�ÕPÏ Ë%Ö Ë%Ù�Î�Ö�Î�×PË
Ô�Ë§à�ËbÔ?Ö ËbÎSÚæÌuÏÐÍ¢ëPÔ�Ó�Î�Ñ�Ì�Ù�ÚæÌ�Ï0Û2Ó�à�Ë§ÚæÏÐÌ�Ù�Î*Ô�ÌIÒ%Ó�Î�Ñ�Ì�ÙPÖbâ�Î�Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë%Öbâ�ÓuÍ�ÕPÔ�Ñ�Î�ë�ÝPË%ÖqÓuÙPÝWÒ�Óuë�Ö Î�Ñ�Ò%Ö+=�PIË%Ò§Î�Ñ�Ì�Ù�ø
ß�Ñ�à�Ë%Ö�Ñ�Í�ÕPÔ�ËbÍWËbÙ�Î,Ó�ÎÐÑ�Ì�Ù�ÝPË§Î,ÓuÑ�Ô�Ö¦ÌuÚ=ÎÐ×PË	Ô�ÌIÒ%ÓuÔKÔ�Ë§à�ËbÔCÖ ËbÎ{Í�ËbÎÐ×PÌIÝ = PUË%ÒbÎÐÑ�Ì�Ù¬ò�ÖÐ×�ÌfÛ¦Ö�ÖÐÌ�Í�Ë&ÙeëPÍ�Ë%Ï Ñ�Ò%ÓuÔ
Ë§í�ÓuÍ�ÕPÔ�Ë%ÖWÎÐÌïÑ�Ô�Ô�ë�Ö Î�ÏÐÓ�Î�Ë�ÎÐ×PË$Ë0;WÒbÑ�ËbÙPÒbÞ(ÓuÙPÝ«Ó�Ò%Ò%ë�Ï�ÓuÒ§Þ(ÌuÚ�Î�×PË$ý0ë�Ô�Ë%Ï Ñ�ÓuÙ ÍWË§Î�×PÌUÝ Ó�ÙPÝ PIËbÒbÎ�Ñ�Ì�Ù a
Ñ�Ù�ÝPÑ�Ò%Ó�Î�ËbÖ*ÖÐÌ�Í�Ë{Õ?ÌuÖÐÖÐÑ�ØPÔ�Ë�ÚæëIÎ�ëPÏ Ë�Û�Ì�Ï.9UÖbã

� ���	Ä����NÉ�������Å�Ä�� Ç�����Ã�É%Å�Â ��Å�Ä � É�!¡Å�Â"���#��$�Ç"�&Ã�ÉbÅWÂ

þSÌ�ÙPÖ Ñ�ÝPËbÏ*Î�×PË�ÓuÒbÌ�ëPÖ ÎÐÑ�Ò�ÛSÓ�à�Ë	Ëbêeë�Ó�Î�Ñ�Ì�Ù

%'&#( ^

) ³ å+*!ç &-,.,0/ I å ^ ç

Û¦×PËbÏÐË�ÎÐ×PË¦à�Ë%Ô�ÌIÒbÑ�ÎoÞ ) å+*�ç21 I�Ñ�ÖqßuÑ�à�ËbÙ5ã�[ðË�Ó�ÏÐË�Ñ�Ù�Î�ËbÏÐË%Ö�Î�ËbÝ¨Ñ�Ù¡Î�×PË�Ô�Ë%ÓuÝPÑ�ÙPß�ÖÐÑ�Ù�ß�ëPÔ�Ó�ÏÐÑ�ÎoÞ	ÌuÚ9ÎÐ×PË¦Û2Ó�à�Ëì�ËbÔ�Ý�Û¦×PÑ�Ò,× Ñ�Ö¦Ò,×�Ó�Ï�ÓuÒ§Î�Ë%Ï Ñ�ÜbË%Ý ØeÞ�Î�×PË{ÚæÌ�Ô�Ô�ÌmÛ¦Ñ�ÙPß¢ÓuÖ ÞUÍ�Õ�Î�ÌuÎÐÑ�Ò{Ö Ì�Ô�ë�ÎÐÑ�Ì�Ù `
& å+*�354 ç�687:95;=<95;?> � 9 å+*�çA@¦å+4 (CB 9 å+*�çÐç å 6 ç

Û¦×PËbÏÐËD@îÑ�Ö0Ó�ß�Ñ�à�Ë%Ù�ÛSÓ�à�ËbÚæÌuÏÐÍ ÚæëPÙPÒ§Î�Ñ�ÌuÙ5âeÓuÙPÝ � 9 Ó�ÙPÝ B 9 ÓuÏ Ë*ÖÐÍ�ÌIÌ�Î�×�ÚæëPÙPÒ§Î�Ñ�ÌuÙPÖ�Î�Ì�Ø?Ë¦ÝPË§Î�ËbÏÐÍ�Ñ�ÙPËbÝ>=Î�×�Ë�ÙeëPÍ	Ø?ËbÏ�E ÌuÚ»ÎÐ×PË*Î�Ë%Ï ÍWÖ�Ñ�Ù¢Î�×PË¦Ö ëPÍ ÝPËbÕ?ËbÙPÝPÖqÌ�Ù�Î�×PË2àuË%Ô�ÌUÒ%Ñ�ÎoÞ ) å+*!ç=Ó�ÙPÝ¡Í¢ëPÖ Î0Ø[Ë¦ÝPËbÎÐË%Ï ÍWÑ�ÙPË%ÝÑ�Ù Î�×PË�ÕPÏ ÌIÒbË%ÖÐÖ�ÌuÚ�Ò%ÌuÙPÖ ÎÐÏÐëPÒ§Î�Ñ�Ù�ßWÎ�×�Ë	ÖÐÌuÔ�ë�ÎÐÑ�Ì�Ùïñ 6 I½ô�= B 9 Ó�ÙPÝ � 9 Ñ�Ù¤ÓuÙ�Ö�Ó�ÎÐÜ¨å 6 ç¦Ö ×PÌ�ëPÔ�Ý¤Ø[Ë&Ï Ë%ß�ÓuÏ ÝPË%ÝÓuÖ*ÝPÑ�ö9ËbÏÐËbÙeÎ2ØPÏ�ÓuÙ�Ò,×PË%Ö¦ÌuÚ�ÎoÛ�Ì�Í	ëPÔ�ÎÐÑ�à�ÓuÔ�ë�Ë%ÝWÚæë�ÙPÒbÎÐÑ�Ì�ÙPÖ B å+*!ç2Ó�ÙPÝ � åF*!ç0=PË%ÓuÒ,× ØPÏ�ÓuÙ�Ò,× Ñ�Ö2ÝPË§ì�ÙPË%Ý Ì�Ù
Ñ�ÎÐÖ*ÌmÛ¦ÙNÝPÌuÍ�ÓuÑ�ÙHG 9 ã

BoÙPÖÐËbÏ ÎÐÑ�ÙPß�Ì�ÙPË{Î�ËbÏÐÍ Ì�Ú=ÓuÙ�Ö�Ó�ÎÐÜ�å 6 ç2Ñ�Ù�Î�Ì¢ÎÐ×PË{Û2Ó�àuË	Ë%êeë�Ó½Î�Ñ�ÌuÙNÓ�ÙPÝNë�ÖÐÑ�Ù�ß¡ÎÐ×PË�ü�Ë%Ø�Þ�Ë&ÕPÏÐÌUÒ%ËbÝPëPÏ Ëuâ
Ì�Í�Ñ�Î Î�Ñ�Ù�ß�ÎÐ×PË{ÖÐëPØ�ÖÐÒ%Ï Ñ�Õ�ÎÐÖ%â�Û�Ë�×�Ó�à�Ë�ÎÐ×PË�ÚæÌ�Ô�Ô�ÌmÛ¦Ñ�ÙPß�ÎoÛSÌ¡ËbêUëPÓ�Î�Ñ�Ì�ÙPÖSÚæÏ Ì�Í ÎÐ×PË�ÒbÌIË0;WÒbÑ�ËbÙeÎÐÖ¦ÌuÚI@KJ J»ÓuÙPÝ
@KJzñóúuø½ô�`

LNM B L / ^

) å+*!ç 3 å�ú�ç
MPO å ��³ M B ç / IRQ åæøeç

ý�ê»ã¦å;ú�çzÑ�ÖzÎ�×�Ë�Ö Ì�áoÒ%ÓuÔ�Ô�Ë%Ý¢ËbÑ:9�Ì�Ù�ÓuÔPËbêeë�Ó�Î�Ñ�Ì�Ù¢ÚæÌ�Ï=ÎÐÏ�Ó�à�ËbÔ�Î�Ñ�ÍWË�â�ÓuÙPÝ�ý�ê»ã¦å�ø�çCÑ�Ö=ÎÐ×PË2Î�ÏÐÓuÙPÖÐÕ[Ì�Ï�Î0Ë%êeë�Ó�ÎÐÑ�Ì�Ù
Û¦×PÑ�Ò,×NÖÐÓmÞUÖ¦Î�×�Ó½Î � ³ Ñ�Ö*Ò%Ì�Ù�ÖÐË%Ï�à�ËbÝ¬ÓuÔ�ÌuÙPß¢Î�×PË�ÏÐÓmÞuã
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� ÙPÝ�Ë%Ï�ÓuÕ�ÕPÏÐÌ�Õ�ÏÐÑ�Ó½Î�Ë�ÒbÌ�ÙPÝPÑ�Î�Ñ�Ì�ÙPÖ�Õ�ÓuÑ�Ï Ö	ÌuÚ¦Ø�Ï�ÓuÙPÒ,×�Ë%Ö�ÌuÚ*ÎÐ×PË¨ÖÐÌuÔ�ë�ÎÐÑ�Ì�Ù B 9 ÓuÏÐËFb Ì�Ñ�Ù�Ë%Ý�ÓuÔ�Ì�ÙPß Î�×PËÒ�Ó�ëPÖ ÎÐÑ�Ò¡Ò%ëPÏ�à�ËbÖ%ã�õ*×�Ë%ÏÐË§ÚæÌ�ÏÐË¡Î�×�Ë�Ý�Ñ�ÏÐËbÒbÎ�ÏÐËbÖÐÌ�Ô�ë�Î�Ñ�Ì�Ù¯ÓuÕPÕ�ÏÐÌ�ÓuÒ,×ðÕPÏÐÌuÕ?Ì�Ö Ë%ÝîÑ�Ù ñ 6 ô�ì�ÏÐÖ�Î�Ô�ÌUÒ�Ó�ÎÐË%Ö�Î�×�Ë%ÖÐË
Ò�Ó�ëPÖ ÎÐÑ�Ò�ÒbëPÏ àuË%Ö%âPÎÐ×PË%Ù�Ö Ì�Ô�àuË%Ö2ËbÑ:9uÌuÙ�ÓuÔ9Ëbêeë�Ó�Î�Ñ�Ì�ÙPÖ2Ñ�Ù�Î�×�Ë�Ò%Ì�Ï ÏÐËbÖÐÕ[Ì�ÙPÝPÑ�ÙPß�ß�Ë%ÌuÍWË§Î�ÏÐÑ�Ò�ÓuÔ»ÝPÌuÍ�ÓuÑ�ÙPÖ%âIÓuÙPÝ
ì�Ù�Ó�Ô�Ô�Þ�ß�Ô�ë�Ë%Ö¦ÝPÑ�ö?Ë%Ï Ë%Ù�Î�ØPÏ�ÓuÙ�Ò,×PË%Ö�Î�Ì�ß�Ë§Î�×PËbÏ*Î�Ì�Ì�Ø�Î,Ó�Ñ�Ù�Í¢ëPÔ�Î�Ñ�à�ÓuÔ�ëPË%Ý�Ö Ì�Ô�ëIÎ�Ñ�ÌuÙPÖ%ãqõCÌWÓ�à�Ì�Ñ�Ý ÎÐ×PË�Ò%Ì�Í�á
ÕPÔ�Ñ�Ò�Ó½Î�Ë%Ý�ÕPÏ ÌIÒbË%Ö Ö�ÚæÌ�Ï*Ô�ÌIÒ%Ó�Î�Ñ�ÙPß	ÎÐ×PË&Ò%ÓuëPÖ�Î�Ñ�Ò�ÒbëPÏ àuË%Ö%â�Û�Ë&Ö�Î,ÓuÏ�Î¦ÚæÏÐÌ�Í ÎÐ×PË�ÍWË§Î�×PÌUÝ�ÌuÚCÒ,×�ÓuÏ�Ó�ÒbÎ�ËbÏÐÑ�Ö Î�Ñ�Ò%Ö
ÓuÙPÝ ÝPËbÏÐÑ�àuË�Ó¡Ô�ËbàuË%Ô�á7ÖÐË§Î�ØPÓuÖÐËbÝ$ý�ëPÔ�Ë%ÏÐÑ�ÓuÙ ÓuÕPÕPÏ Ì�ÓuÒ,×�Î�Ì¡Ò%ÌuÙPÖ ÎÐÏÐëPÒ§Î�Ñ�Ù�ß�ÎÐ×PË�ß�Ë%Ì�Í�ËbÎÐÏÐÑ�Ò�ÓuÔ?Ì�Õ�Î�Ñ�Ò%Ö2ÎÐË%ÏÐÍ ã
þSÌ�ÙPÖ Ñ�ÝPËbÏ�ÓWÕ[Ì�Ñ�ÙeÎ�Ö Ì�ëPÏÐÒbË	ÒbÌ�ÙPÝPÑ�Î�Ñ�ÌuÙ ÚæÌ�Ï¦Î�×�Ë	Ë%Ñ<9uÌ�ÙPÓuÔ�Ë%êeë�Ó�ÎÐÑ�Ì�ÙNÝPËbì�Ù�Ë%Ý¤Ñ�Ù¤ÓuÙNÌ�Õ?ËbÙ5â[Ø?Ì�ë�ÙPÝPË%Ý

ÝPÌ�ÍWÓuÑ�Ù������ ³ ãqõCÌWË%Í�ÕP×�ÓuÖ Ñ�Ü%Ë{ÎÐ×PË�Õ?Ì�Ñ�Ù�Î�Ö Ì�ëPÏ Ò%Ë�Ò%Ì�ÙPÝ�Ñ�Î�Ñ�Ì�Ù¨Î�×�Ë&ËbÑ:9uÌuÙ�ÓuÔKË%êeë�Ó½Î�Ñ�ÌuÙNÑ�Ö*ÏÐËbÛ¦Ï Ñ�Î Î�Ë%Ù
ÓuÖ*ÚæÌ�Ô�Ô�ÌmÛ¦Ö%â

L M�� B å+*:3A*
	 ç L / ^

) å+*!ç Q å;ò�ç

Ô�Ñ�Í ������ B å+*:3A* 	 ç� * ( *
	 � /
^

) åF*
	 ç 3 B�� I 3 å/a�ç

Û¦×PËbÏÐË *
	SÑ�Ö2ÎÐ×PË�ß�Ñ�àuË%Ù ÖÐÌ�ë�ÏÐÒ%Ë�Õ[Ì�Ñ�Ù�Î�ã
\�Þ¨ÎÐ×PË&Í�ËbÎÐ×PÌUÝ Ì�ÚzÒ,×�Ó�Ï�ÓuÒ§Î�Ë%Ï Ñ�Ö�Î�Ñ�ÒbÖ*ÚæÌ�Ï2Î�×PË�ËbÑ:9uÌuÙ�ÓuÔ5ËbêUëPÓ�Î�Ñ�Ì�Ù å;ò�ç�Û¦Ñ�ÎÐ×�Î�×PË�Õ[Ì�Ñ�Ù�Î¦ÖÐÌuëPÏÐÒbË&ÒbÌ�ÙIá

ÝPÑ�Î�Ñ�ÌuÙîå�a�çwâ�ÛSË�×�Ó�à�Ë&Ó�Ï�Ó�Þ¨ÎÐÏ�ÓuÒbÑ�ÙPß�Ö�ÞIÖ�Î�ËbÍNâ
���
� 4 / ) ÖÐÑ�Ù�� å�V�ç
���
� 4 / ) Ò%Ì�Ö�� å/G�ç
� �
� 4 / Ö Ñ�Ù����

)
� �
( Ò%ÌuÖ���� )

� �
å/R�ç

Û¦Ñ�ÎÐ×�Ñ�ÙPÑ�Î�Ñ�Ó�Ô?ÒbÌ�ÙPÝPÑ�Î�Ñ�ÌuÙPÖ
� L , ;! / � 	 å ^ I�ç
� L , ;! / � 	 å ^ ^ ç
� L , ;! / �"	 å ^ 6 ç

Û¦×PËbÏÐË"* / å � 3 � ç§â *
	 / å � 	 3 � 	�ç�Ó�ÙPÝ��"	�à�ÓuÏ Ñ�Ë%Ö�ÚæÏÐÌ�Í (�# Î�Ì # ã BoÙ ÎÐ×PÑ�Ö�Ö ÞUÖ ÎÐË%Í â 4�×�ÓuÖWÎ�×PË
ÝPÑ�ÍWËbÙPÖÐÑ�Ì�Ù¤ÌuÚ�ÎÐÑ�Í�Ëuã�õ*×PÑ�Ö�Ñ�Ö�Ó¨Í¢ëPÔ�Î�Ñ�à�ÓuÔ�ëPË%Ý @�Óuß�ÏÐÓuÙPß�Ñ�ÓuÙ$ÚæÌ�Ï Í¢ëPÔ�Ó½Î�Ñ�ÌuÙNØ[Ë%Ò%ÓuëPÖÐË�Ë§à�ËbÙ¯ÎÐ×PÌ�ëPßu×¤Î�×PË
Ï�Ó�ÞUÖSÑ�Ù�ÎÐ×PË�ÕP×�ÓuÖ Ë�ÖÐÕPÓuÒ%Ë¢å � 3 � 3$��çqÍWÓ�Þ¡ÙPËbàuË%Ï�Ñ�Ù�Î�ËbÏÐÖÐËbÒbÎ%âIÎ�×�Ë�ÕPÏ Ì1b Ë%Ò§Î�ËbÝ¨Ï�Ó�ÞUÖSÑ�Ù�ÎÐ×PË�ÕP×�ÞUÖÐÑ�Ò�ÓuÔ»Ö Õ�ÓuÒ%Ë
å � 3 � ç2Í�Ó�Þ�Ñ�ÙeÎÐË%Ï ÖÐË%Ò§Î�ã

% ËwíIÎ�Û�Ë�Ë§íUÎÐË%ÙPÝ�Î�×PËWÎ�Ï�Ó�àuË%Ô�ÎÐÑ�Í�ËWÚæëPÙ�ÒbÎ�Ñ�Ì�Ù B å � 3 � ç&ÎÐÌ¤Î�×PË¨Ï Ë%ÝPë�Ò%Ë%Ý
ÕP×�Ó�ÖÐË�ÖÐÕPÓuÒ%Ë'&Iå � 3 � 3(�uç*)eâ
ÝPËbÙPÌuÎ�ËbÝ¤ÓuÖ�+	å � 3 � 3(�uç§â»ÓuÙPÝ Ò%ÌuÙPÖÐÑ�ÝPË%Ï*Î�×�Ë 47áDÛ2Ó�àuËbÚæÏÐÌuÙeÎ�Ë§íIÕ�Ó�ÙPÝPÑ�Ù�ß�ÚæÏ Ì�Í ÎÐ×PË�ÖÐÌ�ëPÏ Ò%Ë�Õ?ÌuÑ�Ù�Î `

+	å � 3 � 3(�uç / 4 Q å ^ ú�ç
ü�Ñ�ö?Ë%Ï Ë%Ù�Î�Ñ�Ó�Î�Ñ�ÙPß	ÎÐ×PÑ�Ö*Ñ�ÝPË%Ù�Î�Ñ�ÎoÞ¨Û¦Ñ�ÎÐ×�ÏÐË%Ö Õ?ËbÒbÎ�Î�Ì 4SÛ�Ë�×�Ó�à�Ë

) Ö Ñ�Ù��,+.-�/ ) Ò%ÌuÖ0�1+�2�/ å�Ö Ñ�Ù�� � )
� �
( Ò%Ì�Ö0� � )

� �
ç3+�4 / ^ Q å ^ øeç
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BoÙNÓuÝPÝPÑ�Î�Ñ�ÌuÙ5âIÛ�Ë�×�Ó�à�Ë�Î�×PË�Ø[Ì�ëPÙPÝ�Ó�Ï Þ�ÒbÌ�ÙPÝPÑ�Î�Ñ�ÌuÙ
+¢å � 	 3 � 	 3$�"	Ðç / IR3 ( # � �"	 � # Q å ^ ò�ç

PIÑ�Ù�Ò%Ë ý�ê[ã�å ^ øeç¢Ñ�Ö�Ó¬Ô�Ñ�Ù�Ë�ÓuÏ�Ó�Ý�à�ËbÒbÎ�Ñ�Ì�Ù
Ë%êeë�Ó�ÎÐÑ�Ì�Ù5âqÌ�ÙPË�ÍWÓ�Þ�Ø?Ë�ÎÐË%Í�Õ�Î�ËbÝ
ÎÐÌîÖ Ì�Ô�àuË�Ñ�Î¡ÝPÑ�ÏÐË%Ò§Î�Ô�Þ
Û¦Ñ�ÎÐ×îÎÐ×PË¡Ò%Ì�Ù�ÝPÑ�ÎÐÑ�Ì�Ù
å ^ ò�ç§ã E�ÌmÛ�ËbàuË%Ï%â!ÚæÌ�Ï�Ó�ß�Ñ�àuË%Ù(å � 3 � ç��/ å � 	 3 � 	Ðçwâ +¢å � 3 � 3 O ç�Ñ�Ö{ÙPÌuÎ�ÙPËbÒ%ËbÖÐÖ�Ó�ÏÐÑ�Ô�Þ
Û�Ë%Ô�ÔCÝPËbìPÙPË%Ý¬ÚæÌ�Ï�Ëbà�ËbÏ Þ'�IãFBoÙ¬ÌuÎÐ×PË%Ï�ÛSÌ�Ï ÝPÖ%â�ý�êeÖ%ãWå ^ øeç�Ó�ÙPÝ�å ^ ò�ç�ÓuÏ Ë¢ÙPÌuÎ�ÛSËbÔ�Ô�áoÕ[Ì�ÖÐËbÝ5ã�õ!Ì�Ì�Ø�Î,Ó�Ñ�Ù
ÓuÙNË+;�Ò%Ñ�Ë%Ù�Î�Û�Ë%Ô�Ô�á7Õ?Ì�Ö Ë%ÝNÕPÏÐÌ�Ø�Ô�Ë%Í âPÛ�Ë�Û¦Ñ�Ô�Ô�ÓuÖ ÖÐëPÍ�Ë�ÎÐ×PË�Õ�ÓuÏ�Ófí�Ñ�ÓuÔKÒ%ÌuÙPÝPÑ�ÎÐÑ�Ì�ÙNÓuÙPÝ ëPÖ Ë&Î�×�Ë&Ô�Ëbà�ËbÔCÖ ËbÎ
ÚæÌ�Ï Í¢ëPÔ�Ó½Î�Ñ�ÌuÙ5ã

BoÙ	Ö Ì�ÍWË�ÓuÕPÕ�Ô�Ñ�Ò%Ó�Î�Ñ�Ì�ÙPÖbâ�ÚæÌ�Ï�Ë§í�ÓuÍ�ÕPÔ�Ë�â½ÛSÓ�à�ËSÕ�ÏÐÌ�Õ�Ó�ß�Ó�Î�Ñ�Ì�Ù�Ñ�Ù�ÏÐË���Ë%Ò§Î�Ñ�ÌuÙ&Ö Ë%Ñ�Ö ÍWÑ�Ò%Öbâ½ÎÐ×PËqÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë%Ö
ÌuÚ{Ñ�Ù�Î�Ë%Ï Ë%Ö�Î�ÓuÏÐËNÒ�ÓuÏ ÏÐÑ�Ë%Ý(Ø�Þ
Î�×PËNÖÐÌ�á7Ò�ÓuÔ�Ô�ËbÝ Ö ëPØIáo×�Ì�ÏÐÑ�Ü%Ì�Ù�Î,Ó�Ô�ÏÐÓmÞUÖ¯ñ ^ aUâSú ^ ôDâ2Û¦×PËbÏÐË¤Ö ëPØIá7×PÌ�ÏÐÑ�Ü%Ì�Ù�Î�ÓuÔ
Í�Ë�ÓuÙPÖ�è�Ì�ÏÐÑ�Ë%Ù�Î�ËbÝ�Ñ�Ù�Î�×PË�Õ[Ì�Ö Ñ�Î�Ñ�à�Ë � á7ÝPÑ�Ï Ë%Ò§Î�Ñ�ÌuÙPéPã�ÿ�Ò%Ì�Ù�àuË%ÙPÑ�Ë%Ù�Î!Ò,×�ÓuÏ�Ó�ÒbÎ�ËbÏÐÑ�Ü�Ó�ÎÐÑ�Ì�Ù�ÚæÌ�ÏKÖ ëPØIá7×PÌ�ÏÐÑ�Ü%Ì�Ù�Î�ÓuÔ
Ï�Ó�ÞUÖ¦Ñ�Ö*Î�×PÓ�Î

���
� 4 � ) ÒbÌ�Ö0���	��
 1 I å ^ a�ç

ÚæÌ�Ï2Ö Ì�Í�Ë1���	��
�Û¦Ñ�Î�×-I� ���	��
���� ³ ã�õ*×PÑ�Ö2Ñ�ÙPËbêeë�ÓuÔ�Ñ�ÎoÞ�×�Ì�Ô�ÝPÖ�ÚæÌ�Ï2Ï�Ó�ÞUÖ*ÍWÓD9eÑ�ÙPß�Ó�ÙNÓ�ÙPß�Ô�Ë �	Û¦Ñ�ÎÐ×¨Î�×PËà�ËbÏ ÎÐÑ�Ò�Ó�ÔKÖ�Ó�ÎÐÑ�Ö Ú ÞUÑ�ÙPß L � L � ���	��
�� � ³ ãõCÌ�Ø[Ë�Ö Õ?ËbÒ%Ñ�ì�Òuâ�ÒbÌ�ÙPÖÐÑ�ÝPË%Ï
� / &Iå � 3 � ç ` � ����� � � � � �	��
 3�I � � � � �	��
 ) å ^ V�ç

ÓuÙPÝ ÓuÖÐÖ ëPÍWË�Î�×�Ó½Î&ÎÐ×PË�Ö Ì�ëPÏÐÒbË¨Ñ�Ö�Ô�ÌUÒ�Ó½Î�Ë%ÝðÌ�ÙðÎÐ×PË¨Ö ëPÏ Ú�ÓuÒbËD` � ����� � � 	 � � �	��
¨Ó�ÙPÝ � 	 / I�ãZ\�Þ
Î�×�Ë	ÖÐë�ØIáo×PÌuÏÐÑ�ÜbÌ�Ù�Î,ÓuÔ�ÒbÌ�ÙPÝPÑ�Î�Ñ�ÌuÙNÛ�Ë	Ò�Ó�Ù¤ëPÖÐË	ÝPË%Õ�ÎÐ× � ÓuÖ�Î�×PË&ÏÐëPÙ�ÙPÑ�ÙPßWÕ�ÓuÏÐÓuÍWË§Î�ËbÏ�Ö Ì�Î�×�Ó½Î�Û�Ë	×�Ó�à�Ë
Ó�ÏÐËbÝPëPÒ%ËbÝ$Ö�ÞIÖ�Î�ËbÍ

���
��� / Î�ÓuÙ�� å ^ G�ç
� �
��� /

^

)
� � )
� �
Î,ÓuÙ � ( � )

� ��� å ^ R�ç

Û¦Ñ�ÎÐ×
� L 2 ;! / � 	 å 6 I�ç
� L 2 ;! / �"	 å 6 ^ ç

Û¦×PËbÏÐË¡ÙPÌmÛ �"	�àuÓ�ÏÐÑ�ËbÖ�ÚæÏÐÌuÍ ( ���	��
 � � � ���	��
�� � ³ ãABoÙîÓuÝPÝPÑ�Î�Ñ�ÌuÙ5â?ÎÐ×PË¢Î�ÏÐÓmàuË%Ô�Î�Ñ�Í�Ë	Ñ�Ö�Ò%ÌuÍWÕPëIÎ�Ë%ÝØ�Þ�Ñ�Ù�ÎÐË%ß�ÏÐÓ�Î�Ñ�ÙPß
� 4
��� /

^

) Ò%Ì�Ö0� å 6J6 ç

Û¦Ñ�ÎÐ×
4 L 2 ;! / I Q å 6 ú�ç
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õ*×PÑ�Ö ÏÐÓ�Þ Î�ÏÐÓuÒ%Ñ�ÙPß�Ö ÞUÖ ÎÐË%Í å ^ Gfá 6 ^ ç�Ñ�Ö�Ó
Í	ëPÔ�ÎÐÑ�à�ÓuÔ�ë�Ë%Ý @�Óuß�ÏÐÓuÙPß�Ñ�ÓuÙ«ÚæÌ�ÏÐÍ	ëPÔ�Ó�ÎÐÑ�Ì�Ù(ÝPËbì�Ù�Ë%Ý Ñ�Ù«Î�×PË
ÏÐËbÝPëPÒbË%Ý$Õ�×�ÓuÖÐË�Ö Õ�ÓuÒ%ËWå � = � 3(�uç§ã0ÿ�Ò§Î�ë�ÓuÔ�Ô�Þuâ�Î�×PË�ÏÐÓmÞWÎ�ÏÐÓuÒ%Ñ�ÙPß¡Ö ÞUÖ ÎÐË%Í�Ò�Ó�Ù Ø[Ë�Ì�Ø�Î�ÓuÑ�ÙPËbÝ�ØeÞ�ÓuÕPÕPÔ�ÞIÑ�ÙPß
Î�×�Ë�Í�ËbÎÐ×PÌUÝ Ì�ÚzÒ,×�Ó�Ï�ÓuÒ§Î�Ë%Ï Ñ�Ö�Î�Ñ�ÒbÖ*Î�Ì�Î�×PË�Õ�Ó�Ï�Ó½íIÑ�Ó�Ô5Ë%Ñ<9uÌ�Ù�Ó�Ô5Ë%êeë�Ó�ÎÐÑ�Ì�Ù

� B
� �
/�� � � 3 � 3�� B

� � � /
����� ÍWÓ½í��� ^

) ³ (
� � B
� � � ³ 3 Ò%Ì�Ö ³ ���	��
) ³ �	 3 å 6 øeç

Û¦×PÑ�Ò,×¨Ñ�Ù¡Î�ëPÏ Ù�ÒbÌ�ÍWËbÖqÚæÏ Ì�Í Ë%ÙIÚæÌ�ÏÐÒbÑ�ÙPß�Î�×PË�ÖÐëPØUáo×PÌ�Ï Ñ�ÜbÌ�Ù�Î,ÓuÔ»Ò%ÌuÙPÝPÑ�ÎÐÑ�Ì�Ù¡Ñ�ÙWÎ�×�Ë�ËbÑ:9uÌuÙ�ÓuÔ»Ë%êeë�Ó�ÎÐÑ�Ì�Ù¤åDò�ç�=
ÖÐËbËîñóúDa�ôSÚæÌ�Ï	Ó$Î�×PËbÌ�ÏÐË§Î�Ñ�Ò�ÓuÔ�b ëPÖ ÎÐÑ�ì�Ò%Ó�Î�Ñ�Ì�Ù5ã BoÙ�Î�×�Ñ�Ö	Ëbêeë�Ó�Î�Ñ�Ì�Ù5â B ×�Ó�Ö	Î�×PË�Ý�Ñ�Í�Ë%ÙPÖ Ñ�Ì�ÙðÌuÚ¦Î�Ñ�Í�Ë¡Î�ÌUÌW=
Î�×�Ë%ÏÐË§ÚæÌ�ÏÐË�Ñ�Î¦Ñ�Ö*Ñ�Ý�Ë%Ù�Î�Ñ�Ò�ÓuÔ9ÎÐÌ 4wã
ÿ�Ö�Û�Ë	Û¦Ñ�Ô�ÔKÖÐËbËuâ5Ö Ñ�ÙPÒbË&ÎÐ×PË¢Ï�Ó�Þ�Î�ÏÐÓuÒ%Ñ�ÙPß�Ö�ÞUÖ Î�ËbÍ å ^ G�ç§âCå ^ R�ç�Ñ�Ö�ÚæÌuÏÐÍ¢ëPÔ�Ó�Î�ËbÝ$Ñ�Ù¤ÓWÏ Ë%ÝPë�Ò%Ë%Ý¯ÕP×PÓuÖÐË

ÖÐÕPÓuÒ%Ë�â!Û�Ë¡Í�Ó�Þ¤ë�ÖÐË�Ó�Ô�ËbàuË%Ô�Ö ËbÎ�ÍWÌ�Î�Ñ�ÌuÙ¤Ë%êeë�Ó�ÎÐÑ�Ì�Ù¬ÎÐÌ Í�Ìmà�Ë¢ÎÐ×PË¡Ñ�ÙPÑ�Î�Ñ�Ó�Ô!ÒbëPÏ àuËWÝ�Ë%ÝPëPÒbË%ÝîÚæÏÐÌ�Í Î�×PË
Ñ�Ù�Ñ�Î�Ñ�ÓuÔ�Ò%ÌuÙPÝPÑ�ÎÐÑ�Ì�Ù�ÓuÙPÝ¨ÎÐ×PË�Ò%ë�Ï à�ËbÖ¦ÍWÌmà�ËbÝ�Û¦Ñ�Ô�Ô»ÙPÌ�Î*ÖÐËbÔ�Ú�áoÑ�Ù�Î�Ë%Ï ÖÐËbÒbÎ2Ø[Ë%Ò%ÓuëPÖ Ë�ÎÐ×PËbÞ�ÓuÏ Ë�ÝPËbìPÙPË%Ý�Ñ�ÙWÎ�×PË
ÏÐËbÝPëPÒbË%Ý$Õ�×�ÓuÖÐË�ÖÐÕPÓuÒ%Ë�ã


 ������ ������Ã ��Å�Ä�� Ç����&Ã=É%Å�Â
����� ������� �"!#�%$&��')(+*,$.-0/21435/�6&78*%�2��3569/212$:!
\�Þ�ÎÐ×PËNÕPÓuÏ�Ó½íIÑ�ÓuÔ¦ÓuÖÐÖ ëPÍ�Õ�Î�Ñ�Ì�Ù5â�Û�ËNÎÐÏÐË%Ó�Î � ÓuÖWÓuÙ(Ó�Ï Î�Ñ�ì�Ò%Ñ�ÓuÔSÎÐÑ�Í�Ë�à�ÓuÏ Ñ�ÓuØ�Ô�Ëuã % ÌmÛ�â2Ñ�Ú�Û�ËNÝ�Ëbì�ÙPË; / ; å � 3 � 3(��ç¢ÖÐë�Ò,× Î�×PÓ�Î¡Î�×PË�Ü%ËbÏÐÌîÔ�Ë§à�Ë%Ô*Ö ËbÎ%â &Iå � å � ç 3$�På � çÐç ` ; å � 3 � å � ç 3(��å � ç ç / I )eâ�ßuÑ�à�ËbÖ�Î�×PË
Ô�ÌUÒ�Ó½Î�Ñ�ÌuÙ�ÌuÚ�Î�×�Ë{ÏÐË%Ý�ëPÒ%ËbÝNØPÑ�Ò,×�ÓuÏÐÓuÒbÎÐË%ÏÐÑ�Ö ÎÐÑ�Ò�Ö�Î�Ï Ñ�Õîå � å � ç 3$�På � çÐç*Ó�Î � âPÎÐ×PË%Ù�Û�Ë{Í�Ó�ÞWÝPÑ�ö?Ë%Ï Ë%Ù�Î�Ñ�Ó�Î�Ë�Î�×PË
Ü%ËbÏÐÌ�Ô�Ë§à�Ë%ÔKÖ ËbÎ�Ë%êeë�Ó½Î�Ñ�ÌuÙ Û¦Ñ�Î�×�ÏÐËbÖÐÕ[Ë%ÒbÎ�Î�Ì � Î�Ì�Ì�Ø�Î�ÓuÑ�Ù; 2�/=< ; - /=> ; 4 / I23 å 6 ò�ç
Û¦Ñ�ÎÐ×

< / ���
��� ÓuÙPÝ�> / � �

��� 3 å 6 a�ç
Û¦×PÑ�Ò,×WÓ�ÏÐË2ß�Ñ�à�ËbÙ�ØeÞ&Î�×PË*ÏÐÓ�Þ	ËbêUëPÓ�Î�Ñ�Ì�ÙPÖ�å ^ G½á ^ R�ç§ã BoÙ�Ë%ÖÐÖ Ë%ÙPÒbËuâeÛSË*ËbÍ¢Ø[Ë%Ý�Î�×PË*ÏÐÓ�Þ&ÎÐÏ�ÓuÒbÑ�ÙPß�Ëbêeë�Ó�Î�Ñ�Ì�ÙPÖ
ÓuÖ¦Î�×PË�à�ËbÔ�ÌUÒ%Ñ�ÎoÞ¨ì�Ë%Ô�Ý5â@? / åA<03B>Iç§â�Ñ�Ù�ÎÐÌ¡ÎÐ×PË�Ô�ËbàuË%Ô!ÖÐË§Î�ËbêUëPÓ�Î�Ñ�Ì�Ù Û¦×�Ñ�Ò,×$ßuÌfàuË%Ï ÙPÖ�ÎÐ×PË&Í�ÌuÎÐÑ�Ì�Ù�ÌuÚCÎ�×PË
ØPÑ�Ò,×�ÓuÏ�Ó�ÒbÎ�ËbÏÐÑ�Ö Î�Ñ�Ò{Ö ÎÐÏÐÑ�Õ�Ö*Ñ�Ù�Î�×PË�ÕP×PÓuÖÐË�ÖÐÕ�Ó�Ò%Ëuã
õ*×PË�Ñ�ÙPÑ�Î�Ñ�Ó�Ô?ÒbÌ�ÙPÝPÑ�Î�Ñ�ÌuÙ¨ÚæÌ�Ï2Î�×PË�Ô�Ëbà�ËbÔKÖÐË§Î�Í�ÌuÎÐÑ�Ì�Ù�ËbêUëPÓ�Î�Ñ�Ì�Ùðå 6 ò�çSÑ�Ö2Î,ÓD9�Ë%Ù Î�Ì¡Ø?Ë; L 2 ;! / ; å/IR3 � 3(�uç / � ( � 	 3 å 6 V�ç

Û¦×PÑ�Ò,×¬Ñ�Ö�ÌuØ�Î,ÓuÑ�ÙPË%Ý ÚæÏÐÌ�Í Ñ�Ù�Ñ�Î�Ñ�ÓuÔ5ÒbÌ�ÙPÝPÑ�Î�Ñ�ÌuÙPÖ¢å 6 I�ç�ÓuÙPÝ
å 6 ^ ç§ã�õ*×PÑ�Ö�Ñ�Ö�ÓWÖÐÑ�ßuÙPË%Ý¤Ý�Ñ�Ö Î�ÓuÙPÒbË	ÚæëPÙPÒ§Î�Ñ�ÌuÙ5â
Ö�Ó½Î�Ñ�Ö�Ú ÞUÑ�ÙPß LNM -DC 4 ; L / ^ âPÎÐÌ¡ÎÐ×PË�Ñ�ÙPÑ�Î�Ñ�ÓuÔ?Õ�×�ÓuÖÐË�Ö Õ�ÓuÒ%Ë�Ò%ë�Ï à�Ë

&Iå � 3$��ç ` � / � 	 3 ( ���	��
 � � � ���	��
 ) å 6 G�ç
Ñ�Ù�ÎÐ×PË�ÏÐË%Ý�ëPÒ%ËbÝ$ÕP×�Ó�ÖÐË�ÖÐÕ�Ó�Ò%Ë

�FE / &Iå � 3(�uçS` � ����� � � � � �	��
 3 ( ���	��
 � � � ���	��
 ) Q å 6 R�ç
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õ*×PË�Ñ�ÙPÑ�ÎÐÑ�ÓuÔKÒbëPÏ àuË�ÕPÓuÏ ÎÐÑ�Î�Ñ�Ì�ÙPÖ �FE¡Ñ�Ù�Î�Ì�ÎoÛ�Ì�ÖÐëPØUáoÝPÌ�ÍWÓuÑ�ÙPÖ�Ï Ë%ÕPÏ Ë%ÖÐËbÙ�Î�Ë%ÝîØ�Þ &Iå � 3(��çF` ; å/IR3 O 3 O ç � I )
ÓuÙPÝ &Iå � 3(�uç"` ; å/IR3 O 3 O ç 1dI )eã�ÿ�Ú Î�ËbÏ ÛSÓuÏÐÝ�Ö%â»Î�×PË�Ô�Ë§à�Ë%Ô�Ö ËbÎ�ÍWÌuÎÐÑ�Ì�Ù�ËbêUëPÓ�Î�Ñ�Ì�Ù Î�ÓD9uËbÖ�Ìmà�ËbÏ�ÓuÙ�Ý$Í�ÌfàuË%Ö
Î�×�Ñ�Ö!Ñ�ÙPÑ�Î�Ñ�Ó�Ô�Ò%ëPÏ�à�Ë*Ó�Ö � à�ÓuÏÐÑ�Ë%Öbâ�ÓuÙPÝ�Î�×PËSÜ%Ë%Ï Ì�Ô�Ë§à�ËbÔIÖ ËbÎ=Ì�Ú ; Ó�Î � ß�Ñ�à�Ë%Ö!Î�×PË�Ô�ÌUÒ�Ó�ÎÐÑ�Ì�Ù�ÌuÚ�Î�×PË�ÙPËbÛ
Ò%ë�Ï à�Ë
Û¦×PÑ�Ò,× Ö ÎÐÑ�Ô�Ô0Õ�Ó�Ï Î�Ñ�Î�Ñ�Ì�ÙPÖ �FE�Ñ�Ù�Î�ÌNÎoÛSÌ¤Ö ëPØIá7ÝPÌ�ÍWÓuÑ�ÙPÖbã PUÑ�ÙPÒbËWÎ�×�Ë�Ñ�Ù�Ñ�Î�Ñ�ÓuÔ=ÒbëPÏ àuË�ÝPËbì�Ù�Ë%Ö¡ÓuÙðÑ�Í�ÕPÔ�Ñ�Ò%Ñ�Î
ÚæëPÙPÒ§Î�Ñ�Ì�Ù$Ø[ËbÎoÛ�Ë%ËbÙ � ÓuÙPÝ �Iâ»Û¦×PË%Ï Ë ��Ñ�Ö�Ó¤å�Õ[Ì�Ö ÖÐÑ�Ø�Ô�Þ�Í¢ëPÔ�Î�Ñ�àuÓ�Ô�ëPËbÝ»çqÚæëPÙPÒ§Î�Ñ�Ì�Ù$ÌuÚ � â[ÎÐ×PË	Ù�ËbÛ�Ò%ë�Ï à�Ë
ÖÐ×PÓuÏÐËbÖ�Î�×PËNÖ�ÓuÍ�Ë ÕPÏÐÌ�Õ[Ë%Ï�ÎoÞ�ã ÿ�Ö�Î�×PËNÒ%ëPÏ�à�Ë¤Í�Ìmà�Ë%ÖWëPÙPÝPËbÏWÎÐ×PË$ß�Ñ�à�ËbÙ(à�ËbÔ�ÌUÒ%Ñ�ÎoÞuâ2Ñ�ÎWÍWÓmÞ�Ý�Ëbà�ËbÔ�Ì�Õ
Ìmà�ËbÏ Î�ë�ÏÐÙPÑ�ÙPßPã0õ*×PË%Ï ËbÚæÌ�Ï ËuâPÚæÌ�Ï¦Ó¢ì�íIËbÝ � âPÚæÌ�Ï*Ö Ì�Í�Ë � KäÖ*Û�Ë&ÍWÓ�Þ¨×�Ó�à�Ë�Í�Ì�ÏÐË�ÎÐ×�ÓuÙ�Ì�ÙPË ����Ö ëPÒ,×NÎÐ×�Ó�Î; å � 3 � 3(� � ç / I�ã�õ*×�Ñ�Ö�Ë%ÖÐÖ Ë%Ù�Î�Ñ�ÓuÔ�Ô�Þ¬Î�ËbÔ�Ô�Ö{ë�Ö&Û¦×PËbÏÐË¡Î�×PËWÖÐÌ�Ô�ë�Î�Ñ�Ì�ÙPÖ�ÓuÏ ËWÍ¢ë�Ô�Î�Ñ�à�ÓuÔ�ëPËbÝ5ã 7�ÙðÎ�×�ËWÜbË%ÏÐÌ
Ô�Ë§à�ËbÔqÖ ËbÎ%âCÛ¦×PËbÙ ; 4 �/ I�â!ÎÐ×PË%Ï ËWËwíIÑ�Ö ÎÐÖ	Ô�ÌIÒ%ÓuÔ=ëPÙPÑ�êeëPËWÕ�ÏÐÌ1b ËbÒbÎ�Ñ�Ì�ÙïÌuÙîÎÐÌ ÎÐ×PË � á7ÖÐÕ�Ó�Ò%ËD==Û¦×�Ë%Ù ; 4 / I�â
Î�×�Ë&ÒbÌ�ÏÐÏ Ë%ÖÐÕ[Ì�ÙPÝ�Ñ�ÙPßWÖÐÑ�Ù�ß�ëPÔ�Ó�ÏÐÑ�ÎÐÑ�ËbÖ*Ì�Ï¦Ò�Ó�Î�ÓuÖ ÎÐÏÐÌ�ÕP×�Ë%Ö�Ì�Ú=Î�×PË�Ñ�Í�ÕPÔ�Ñ�Ò%Ñ�ÎSÚæëPÙ�ÒbÎ�Ñ�Ì�Ù'� / �På � 3 � ç¦ÚæÌ�Ï*ì�íIËbÝ
� KóÖ�Ó�ÏÐË{Ñ�Ý�Ë%Ù�Î�Ñ�ì�Ë%ÝNÓuÖ¦Ò�Óuë�Ö Î�Ñ�Ò%Ö&ñùúJG½ô;ã

����� �"69*%��� � $.-�� �
õ!ÌîÝ�ËbÎ�ËbÏÐÍ�Ñ�ÙPË¨ÎÐ×PË¨Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWË¨Ì�Ú�ÎÐ×PË�Ï�Ó�ÞïÚæÏ Ì�Í ÎÐ×PË ÓuØ[ÌfàuË�Ô�ËbàuË%Ô2Ö ËbÎ�Ë%êeë�Ó½Î�Ñ�ÌuÙ5â�ÛSË�ÙPÌmÛ Ý�Ë%ÏÐÑ�à�Ë
Ó¨Ò%ÌuÏÐÏÐËbÖÐÕ[Ì�ÙPÝPÑ�ÙPß�Ë%êeë�Ó�ÎÐÑ�Ì�Ù¬ßuÌfàuË%Ï ÙPÑ�ÙPß�ÎÐ×PË�ËbàuÌ�Ô�ë�ÎÐÑ�Ì�Ù¬Ì�ÚqÎÐ×PË¢Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWË�ãC\�ÞNÎ�×PË�Ö ëPØIá7×PÌ�ÏÐÑ�Ü%Ì�Ù�Î�ÓuÔ
Ò%ÌuÙPÝPÑ�ÎÐÑ�Ì�Ù$Ñ�Ù¤Î�×�Ë¢Õ�ÓuÏÐÓ½íIÑ�ÓuÔ!ÚæÌ�ÏÐÍ¢ë�Ô�Ó�ÎÐÑ�Ì�ÙNÓuÙPÝ¬Î�×�Ë�Ï�Ó�Þ$Ëbêeë�Ó�Î�Ñ�Ì�Ù å 6J6 ç§â9Ô�ËbÎ��
	»å � 3(��= � ç�Ø[Ë	Î�×�Ë ��ÌmÛ
ß�ËbÙPË%ÏÐÓ�Î�ËbÝïØ�Þ¯Î�×PË¡à�ËbÔ�ÌUÒ%Ñ�ÎoÞ$ì�Ë%Ô�Ý8?«Ñ�Ù¯Î�×�ËWÕP×PÓuÖÐË�ÖÐÕ�Ó�Ò%Ë¬å � 3(��ç{ÓuÔ�Ì�ÙPß�Î�×�Ë � á7ÝPÑ�Ï Ë%Ò§Î�Ñ�ÌuÙ5ã�õ*×eëPÖ�ÛSË
Ò�Ó�Ù Û¦Ï Ñ�Î�Ë

� +
��� å � 3���	�å � 3(��= � çÐç / ^

) Ò%ÌuÖ0� Q å�úJI�ç

õ*×PËbÏÐËbÚæÌuÏÐËuâ»×�Ó�àUÑ�Ù�ß 4 / +	å � 3 � 3(��ç�Û�Ë&ßuËbÎ¦Î�×PË{ÚæÌ�Ô�Ô�ÌmÛ¦Ñ�Ù�ß�ÓuÝ�àuË%ÒbÎÐÑ�Ì�Ù�ËbêUëPÓ�Î�Ñ�Ì�Ù
� 4
� � /

� +
��� / + 2 /=<�+.- /=> + 4 / ^

) Ò%Ì�Ö0� Q å�ú ^ ç

õ*×PÑ�Ö�Ëbêeë�Ó�Î�Ñ�Ì�Ù�Ò�ÓuÙNÓuÔ�ÖÐÌ¡Ø?Ë{Ý�Ë%ÏÐÑ�à�ËbÝNÚæÏÐÌuÍ ý�ê»ã�å ^ øeçSÝPÑ�ÏÐËbÒbÎ�Ô�Þ�ã
õ*×PË�Ñ�ÙPÑ�Î�Ñ�Ó�Ô?ÒbÌ�ÙPÝPÑ�Î�Ñ�ÌuÙ¨ÚæÌ�Ï*õ Ñ�Ö*ÖÐÕ[Ë%Ò%Ñ�ì�Ë%ÝNÓuÒbÒ%Ì�Ï ÝPÑ�ÙPß�ÎÐÌ�ÎÐ×PË�Ñ�ÙPÑ�Î�Ñ�Ó�Ô[ÒbÌ�ÙPÝPÑ�Î�Ñ�Ì�Ùîå 6 ú�ç0`

+ L 2 ;! / +	å�I 3 � 3(��ç / I 3 å�ú 6 ç
Û¦×PÑ�Ò,×NÑ�Ö*Ò%Ì�ÙPÖ Ñ�Ö�Î�Ë%Ù�Î�Û¦Ñ�ÎÐ×�ÎÐ×PË�Ñ�ÙPÑ�Î�Ñ�ÓuÔ?ÒbÌ�ÙPÝPÑ�Î�Ñ�Ì�Ùîå 6 Vuç§ã

��� � ���� � - $.(�� �
õ*×PË&ÓuÍ�ÕPÔ�Ñ�Î�ëPÝPË�ÌuÚ!Î�×PË�Ï�Ó�Þ�Ò%ÓuÙ Ø?Ë�Ò%ÌuÍWÕPëIÎ�Ë%ÝNÓuÒbÒ%Ì�Ï ÝPÑ�ÙPß�ÎÐÌ¡ÎÐ×PË{ÚæÌ�ÏÐÍ	ëPÔ�Ó¢ß�Ñ�à�ËbÙ Ñ�Ùðñùø�ø�â�ú ^ ô�`

�� å � 3 � = � 	 3 � 	�ç / ^
6 #
� )
6
� LNM �+�� M �� L 3 å�ú�ú�ç

Û¦×PËbÏÐË �+«ÓuÙ�Ý �� Ó�ÏÐËuâ�Ï Ë%Ö Õ?ËbÒbÎ�Ñ�à�ËbÔ�Þ�âeÎ�×�Ë2Î�Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë¦ÓuÙPÝ�Î�×�Ë¦Î�ÓD9uËwáoÌuö�ÓuÙPß�Ô�Ë2ÌuÚ9Ó�ÏÐÓ�Þ�ÏÐË%ÓuÒ,×PÑ�Ù�ß�å � 3 � ç
ÚæÏÐÌuÍ å � 	 3 � 	 ç QPõ!Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë%Ö¦ÓuÙ�Ý�Î�ÓD9uËbÌuöîÓuÙPßuÔ�Ë%Ö¦Ó�ÏÐË�Û�Ë%Ô�ÔKÝ�Ëbì�ÙPËbÝNÌuÙNË%ÓuÒ,×NÖ Ì�Ô�ëIÎ�Ñ�ÌuÙ�ØPÏ�ÓuÙ�Ò,×NÑ�Ù¨Î�×PË
ÕP×�ÞUÖÐÑ�Ò�ÓuÔ=Ö Õ�ÓuÒbË�å � 3 � ç§ã�õCÌ�Ò%Ì�Í�ÕPë�ÎÐË	Î�×PÑ�Ö�êeë�ÓuÙ�ÎÐÑ�ÎoÞNÑ�Ù$ÎÐ×PË¢ÏÐËbÝPëPÒbË%Ý¯ÕP×�ÓuÖ Ë�ÖÐÕ�Ó�Ò%Ëuâ?ÛSË�ÒbÌ�ÙPÖÐÑ�ÝPË%Ï +
ÓuÖ{Î�×�ËWËwíIÎÐË%ÙPÖ Ñ�Ì�ÙðÌuÚ �+ Î�Ì�Î�×PË¡ÕP×PÓuÖÐË�ÖÐÕ�Ó�Ò%ËD=CÚæëPÏ ÎÐ×PË%Ï ÍWÌ�Ï ËuâKÛ�ËWÍWÓ�Þ¯ÓuÔ�Ö Ì�Ë§íUÎ�ËbÙPÝ �� ÓuÙPÝ �� Î�Ì �
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ÓuÙPÝ � Ñ�Ù¤Î�×PË å � 3 � 3(�uç�ÖÐÕ�ÓuÒbËuâ�ÏÐËbÖÐÕ[Ë%Ò§Î�Ñ�àuË%Ô�Þ�ã]PIÑ�ÙPÒ%Ë¢ÎÐ×PË�Î,ÓD9�Ë%Ìuö�ÓuÙPß�Ô�Ë¢Ñ�Ö�ÒbÌ�ÙPÖ�Î,ÓuÙ�Î&ÓuÔ�ÌuÙPß�Ó¨ß�Ñ�à�Ë%Ù
Ï�Ó�Þ�Ñ�Ù�Î�×PË�ÕP×�Ó�ÖÐË�ÖÐÕ�Ó�Ò%Ëuâ�Û�Ë&×PÓmàuË

� 2 / < � - /=> � 4 / I2Q å�úuøeç
YNÌ�Ï Ë%Ìmà�ËbÏ%â�Û�Ë&×�Ó�àuË

� �+
� �
/ +�-�/ +�4 � �

� �
3

� �+
� �
/ + 2�/ +�4 � �

� �
3

� ��
� �
/ � -�/ � 4 � �

� �
3

� ��
� �
/ � -�/ � 4 � �

� �
Q å�ú�ò�ç

B7Î¦ÚæÌ�Ô�Ô�ÌfÛ¦Ö�Î�×�Ó�Î
���
M �+ � M �� ��� / �����

å +.- � 4 ( +�4 � -�ç � ( >1/ < � ���� / � �
� � � ( ^

) Ò%Ì�Ö0�
� � -/ � 4 � �

� � � ����� Q å�úJa�ç

PIÑ�Ù�Ò%Ë ; å � 3 � 3(��å � 3 � ç ç / I�ÌuÙ�ÎÐ×PË�Ü%ËbÏÐÌ�Ô�ËbàuË%ÔKÖ ËbÎ�ÓuÙPÝ�Ë%ê»ã�å ^ R�çwâPÛSË�×�Ó�à�Ë
� �
� �
/ ( � ;�� � �

� ;�� � � Ó�ÙPÝ � �
� �
/ > ( < � �

� �
Q å�úOV�ç

� Ñ�Ù�ÓuÔ�Ô�Þ¡ÛSË�×�Ó�à�Ë
� å � = � 3$��ç / ^

6 #
� )
6 Ò%Ì�Ö0�

���� �����

� - ; 4 ( � 4 ; -; 4 �����
Q å�úJG�ç

õCÌ�Ò%Ì�Í�ÕPë�ÎÐË�ÎÐ×PË¢ÓuÍ�ÕPÔ�Ñ�Î�ë�ÝPËuâPÛ�Ë	ÙPËbË%Ý$ÎÐ×PË	Ý�Ë%ÏÐÑ�à�Ó�Î�Ñ�à�Ë%Ö�ÌuÚ=ÎÐ×PË	Ô�ËbàuË%Ô!ÖÐËbÎ�ÚæëPÙPÒ§Î�Ñ�ÌuÙ$Ó�Î�ÝPÑ�ö9ËbÏÐË%Ù�Î
� KóÖ%ãSE�ÌmÛSË§à�ËbÏ%â5Ó�Ö�Ñ�Ô�Ô�ëPÖ ÎÐÏ�Ó�ÎÐË%Ý�Ñ�ÙðñùúJI�ô;â�ÏÐËbÑ�ÙPÑ�Î�Ñ�Ó�Ô�Ñ�Ü%Ó�Î�Ñ�Ì�Ù�ÌuÚCÎÐ×PË�Ô�ËbàuË%ÔKÖ ËbÎ�ÚæëPÙPÒbÎÐÑ�Ì�Ù Ñ�Ö*Ù�Ë%Ò%ËbÖÐÖÐÓuÏ ÞNÓuÙPÝ
ëPÙ�ÚæÌuÏ Î�ë�Ù�Ó�Î�ËbÔ�ÞuâqÎÐ×PÑ�Ö¡ÕPÏ ÌIÒbË%ÖÐÖ¡Û�Ì�ëPÔ�Ý
Ì�ÙPÔ�Þf9�Ë%Ë%Õ Î�×PË�Ô�ÌUÒ�Ó½Î�Ñ�ÌuÙ�ÌuÚ�ÎÐ×PË Ü%Ë%Ï ÌðÔ�ËbàuË%Ô*ÖÐË§Î�ë�ÙPÒ,×�ÓuÙPßuË%Ý5ã
õ*×PÑ�Ö�Í�Ë�Ó�ÙPÖ�Î�×PË�ÝPËbÏÐÑ�à�Ó�ÎÐÑ�àuË%Ö�ÌuÚ ; Ò�ÓuÙPÙ�ÌuÎ�Ø?Ë�Ò%ÌuÍWÕPëIÎ�Ë%Ý
ÝPÑ�ÏÐË%Ò§Î�Ô�ÞïÚæÏÐÌuÍ Î�×�Ë Ô�ËbàuË%Ô¦ÖÐË§Î�Úæë�ÙPÒbÎÐÑ�Ì�Ù
Ø�Þ«ÝPÑ�ö9ËbÏÐË%Ù�ÎÐÑ�Ó�ÎÐÑ�ÙPß ÎÐ×PË¤ÚæëPÙPÒ§Î�Ñ�ÌuÙ ; Ñ�Î�Ö Ë%Ô�Ú&Ó�Ú ÎÐË%Ï¨ÎÐ×PË¯ÏÐË%ßuëPÔ�ÓuÏ Ñ�Ü%Ó�Î�Ñ�Ì�Ù(ÕPÏ ÌIÒbË%ÝPë�ÏÐËuã õ*×PËbÏÐË§ÚæÌ�ÏÐË�â�Î�Ì
Ò%ÌuÍWÕPëIÎ�Ë�ÎÐ×PË¨ÝPËbÏÐÑ�à�Ó�ÎÐÑ�àuË%Ö¢ÌuÚ¦ÎÐ×PË¨Ô�Ë§à�ËbÔSÖÐË§Î�ÚæëPÙPÒ§Î�Ñ�ÌuÙ Ì�Ù Î�×�Ë¨Ü%ËbÏÐÌ¯Ô�Ë§à�Ë%Ô�ÖÐË§Î�â�ÛSË�Ù�Ë%Ë%Ý�ÎÐÌ¬ÓuÝ�àuË%ÒbÎ
Î�×�Ì�ÖÐË�ÝPËbÏÐÑ�à�Ó�ÎÐÑ�àuË%Ö¡ÓuÖ¢Û�Ë%Ô�ÔDã [ðË¨ì�Ï Ö Î�Ô�Ë§Î�� / ; -NÓuÙPÝ�� / ; 4%ã ü�Ñ�ö?Ë%Ï Ë%Ù�Î�Ñ�Ó�Î�Ñ�ÙPß$ÎÐ×PË�ÓuÝ�àuË%ÒbÎÐÑ�Ì�Ù
Ë%êeë�Ó½Î�Ñ�ÌuÙ�ÚæÌuÏ ; Û¦Ñ�Î�×�ÏÐËbÖÐÕ[Ë%Ò§Î�ÎÐÌ � ÓuÙPÝ��¢ÏÐËbÖÐÕ[Ë%ÒbÎÐÑ�àuË%Ô�Þuâ�ÛSË�×�Ó�à�Ë

��2 / <	��- /=>
��4�/ <�-�� / > -�� / I 3
� 2�/=<� - / >�� 43/=<04�� / > 4�� / I Q å�úJR�ç

[ïË�Í�Ñ�ßu×eÎ¢ÓuÕPÕPÔ�Þ¯Î�×PË�ÖÐÓuÍWË�Ñ�ÝPË%Ó$Î�Ì$ÎÐ×PË�ÓuÝ�àuË%ÒbÎÐÑ�Ì�Ù�ËbêUëPÓ�Î�Ñ�Ì�Ù ÚæÌ�Ï&Î�ÓD9uËbÌuö ÓuÙ�ß�Ô�ËbÖ�ÓuÖ	Û�Ë%Ô�ÔSÖÐÌ
Î�×PÓ�Î¢Î�×�Ë¨ÝPË%Ï Ñ�à�Ó�ÎÐÑ�à�ËbÖ¢ÌuÚ¦Î,Ó
9uË%Ì�ö«ÓuÙPßuÔ�Ë%Ö	Ò%Ì�ëPÔ�Ý Ø[Ë�ÝPËbÎÐË%ÏÐÍ�Ñ�Ù�Ë%Ý5ãQ7�ÙPÒbË¨Î�×PÌ�Ö Ë�Ñ�ÙPßuÏÐË%Ý�Ñ�Ë%Ù�ÎÐÖ¢ÓuÏ Ë¨Ñ�Ù
ÕPÔ�ÓuÒ%Ë�â=Î�×PË�ÓuÍ�ÕPÔ�Ñ�Î�ë�ÝPËWÒbÌ�ëPÔ�Ý Ø?Ë�ÌuØ�Î,ÓuÑ�ÙPË%Ý9ã�E�ÌmÛSË§à�ËbÏ%â�Û�Ë¨Û¦Ñ�Ô�Ô�Ù�ÌuÎ�ëPÖ Ë¨Î�×PÑ�Ö�ÓuÕPÕPÏ Ì�ÓuÒ,×�Ø[Ë%Ò%ÓuëPÖÐË
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Ò%ÌuÍWÕPëIÎ,Ó�ÎÐÑ�Ì�Ù�Ó�Ô�Ô�Þ&Î�×PÑ�ÖSÑ�Ö�ÙPÌ�Î2Ë+;�ÒbÑ�Ë%Ù�Î¦Ó�ÙPÝ¨ÙeëPÍ�Ë%ÏÐÑ�Ò�ÓuÔ�Ô�Þ�Ñ�ÎSÑ�Ö�Ý�Ñ<;�Ò%ëPÔ�Î�ÎÐÌ¢ÏÐËbÒ%Ì�Ù�Ò%Ñ�Ô�Ë�ÎÐ×PË�ÓuÒbÒ%ëPÏÐÓuÒ%Ñ�Ë%Ö
ÌuÚ!ÚæÌ�ëPÏ*ÝPÑ�ö9ËbÏÐËbÙeÎ�ÝPËbÏÐÑ�àuÓ½Î�Ñ�àuË%Öbã

BoÙPÖ ÎÐË�ÓuÝ9â[Ý�Ëbì�ÙPÑ�ÙPß
% / � - ; 4 ( � 4 ; - åæøOI�ç

ÓuÙPÝ ÝPÑ�ö9ËbÏÐË%Ù�ÎÐÑ�Ó�ÎÐÑ�ÙPß¢Ñ�Î*Û¦Ñ�ÎÐ× Ï Ë%Ö Õ?ËbÒbÎ�Î�Ì � â�ÛSË�×�Ó�àuË�ÎÐ×PË�ÓuÝ�à�ËbÒbÎÐÑ�Ì�Ù Ë%êeë�Ó�ÎÐÑ�Ì�Ù
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ÓuÙPÝ�Î�×�Ë&Ó�ÍWÕPÔ�Ñ�ÎÐëPÝPË�Ò%ÓuÙ�Î�×PËbÙNØ[Ë�Ò%Ì�Í�ÕPë�ÎÐË%Ý ØeÞ

� å � = � 3(��ç / ^
6 #

���� �����
)

6 Ò%Ì�Ö0�
%; 4 ����� Q åæø 6 ç

õ*×PË%Ï ËbÚæÌ�Ï Ëuâ�Û�Ë&Ò%ÓuÙNÖ Ñ�Í�ÕPÔ�Þ�ÖÐÌ�Ô�à�Ë{Î�×�Ë&Ó�Ý�à�ËbÒbÎ�Ñ�Ì�Ù$Ëbêeë�Ó�Î�Ñ�Ì�ÙPÖ*ÚæÌ�Ï ; -�â ; 4�ÓuÙPÝ % Ñ�Ù ÌuÏÐÝPËbÏ¦ÎÐÌWßuËbÎ
Î�×�Ë�ÓuÍ�ÕPÔ�Ñ�Î�ëPÝ�Ëuã [ïË�ÙPË%ËbÝ�Î�×PË�ÓuÝ�àuË%Ò§Î�Ñ�ÌuÙ¨Ë%êeë�Ó�ÎÐÑ�Ì�Ù�ÚæÌ�Ï ; -�Ø?ËbÒ�ÓuëPÖ Ë�Ñ�ÎSÑ�ÖqÒbÌ�ëPÕPÔ�Ë%Ý�Û¦Ñ�Î�×�Î�×PË�Ì�ÙPË¦ÚæÌ�Ï; 4%ã

BoÙ¬ß�Ë%Ù�Ë%Ï�Ó�ÔDâ % Ñ�Ö�ÓWØ?Ì�ë�ÙPÝPË%Ý$êUëPÓuÙ�Î�Ñ�ÎoÞ$ÓuÙPÝ ; 4�ÍWÓ�ÞNÓuÕPÕPÏ Ì�ÓuÒ,×¤ÜbË%ÏÐÌ�ãe[ ×PËbÙ ; 4�ß�ÌUË%Ö�Î�ÌWÜ%Ë%Ï ÌPâ
� ß�ÌUË%Ö2Î�Ì�� ÓuÙPÝ�ÛSË&ÓuÏ Ë&Ó�ÕPÕPÏÐÌ�ÓuÒ,×PÑ�Ù�ß�Ò%ÓuëPÖ�Î�Ñ�ÒbÖ%ã

����� � * (+! $9-��%!
Y$Ó�ÎÐ×PË%ÍWÓ�ÎÐÑ�Ò�Ó�Ô�Ô�Þuâ�Ò%ÓuëPÖ�Î�Ñ�Ò�ÖÐëPÏ�Ú�ÓuÒ%ËbÖ0ÓuÏÐËSË%Ù�à�ËbÔ�Ì�ÕPÖ�Ì�Ú�Î�×PË2Ú�ÓuÍ�Ñ�Ô�Þ{ÌuÚ»ÏÐÓmÞUÖbã#BoÙ¢Î�×PËSß�Ë%Ì�Í�ËbÎÐÏÐÑ�Ò�ÓuÔUÌ�Õ�ÎÐÑ�Ò%Öbâ
Ó�Î�Ó�Ò�Óuë�Ö Î�Ñ�Ò	Î�×�Ë�ÓuÍ�ÕPÔ�Ñ�Î�ëPÝPË�ÌuÚ�ÎÐ×PË�ÓuÖ�ÞUÍWÕ�ÎÐÌuÎ�Ñ�Ò	Ëwí�ÕPÓuÙPÖÐÑ�Ì�Ù¬Ø[Ë%Ò%ÌuÍWËbÖ�Ñ�Ù�ìPÙPÑ�ÎÐËuâ[ÖÐÌ¨Î�×PÓ�Î�ÎÐ×PË¢ëPÖ ë�ÓuÔ
ÓuÖ�ÞIÍ�Õ�ÎÐÌuÎ�Ñ�Ò{Ë§íIÕ�ÓuÙPÖ Ñ�Ì�ÙNÑ�Ö*ÙPÌ�Ô�ÌuÙPß�Ë%Ï2à�ÓuÔ�Ñ�Ý�Ó�Î¦Ò%ÓuëPÖ�Î�Ñ�ÒbÖ%â[ÓuÙPÝ ÖÐÌuÍWË�ÖÐÕ[Ë%ÒbÑ�ÓuÔKËwíIÕ�ÓuÙPÖ Ñ�Ì�ÙPÖ�×�Ó�à�Ë�Ø[Ë%Ë%Ù
Ñ�Ù�ÎÐÏÐÌUÝPëPÒ%ËbÝ ÎÐÌ¡Ò%Ì�ÙPÖ�Î�Ï ëPÒbÎ�Û2Ó�àuË�ì�ËbÔ�ÝPÖ¦ÙPË%ÓuÏ*Î�×PË�Ò%ÓuëPÖ ÎÐÑ�ÒbÖ	ñ 6 ú�âWa�ôDã

BoÙ ÎÐ×PË�Ò%ëPÏ ÏÐËbÙeÎ�Ô�Ë§à�ËbÔKÖÐËbÎ¦ÚæÌ�Ï Í¢ëPÔ�Ó�Î�Ñ�Ì�Ù5âeÎ�×PË�Ò�Ó�ëPÖ ÎÐÑ�Ò�Ò%ëPÏ�à�ËbÖ�Ò%ÌuÏÐÏÐËbÖÐÕ[Ì�ÙPÝ�Î�Ì
&Iå � 3 � ç ` ; å � 3 � 3$�På � 3 � çÐç / I�ÓuÙPÝ ; 4må � 3 � 3$�På � 3 � çÐç / I ) Q
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[ ×PËbÙðÖ Ì�Ô�àUÑ�Ù�ß¨Î�×PË�ÓuÝ�àuË%Ò§Î�Ñ�ÌuÙðËbêUëPÓ�Î�Ñ�Ì�ÙPÖ{ÚæÌ�Ï ; â ; -�â ; 4%â % ÓuÙPÝ +�âKÛSË¡×�Ó�à�Ë¡Î�Ì�Ö Õ?ËbÒ%Ñ�Ú Þ¤ÖÐëPÑ�Î,ÓuØPÔ�Ë
Ø[Ì�ëPÙPÝ�Ó�Ï Þ�ÒbÌ�ÙPÝPÑ�Î�Ñ�ÌuÙPÖ%ã

\SË%Ò%ÓuëPÖ Ë¤Î�×PË¤Ô�ËbàuË%Ô�Ö ËbÎ�ËbêUëPÓ�Î�Ñ�Ì�Ù Ñ�Ö¨Óï×PÌ�Í�Ì�ß�ËbÙPË%Ì�ë�Ö�ÓuÝ�àuË%ÒbÎÐÑ�Ì�Ù«Ëbêeë�Ó�Î�Ñ�Ì�Ù5â¦Ó ÙPÌuÙIáoÏ Ë ��ËbÒbÎ�Ñ�à�Ë
Ø[Ì�ëPÙPÝ�Ó�Ï Þ¤ÒbÌ�ÙPÝPÑ�Î�Ñ�Ì�Ù¤Ñ�Ö�ëPÖÐËbÝîÚæÌ�Ï�Î�×PË¢Ô�ËbàuË%Ô�ÖÐË§Î�Ë%êeë�Ó�ÎÐÑ�Ì�Ù9â5ÍWË%ÓuÙPÑ�ÙPß � ;�� �� / I�â5Û¦×PË%Ï Ë


Ñ�Ö�Î�×PË

Ì�ë�ÎoÛSÓuÏ Ý�ÙPÌ�Ï Í�Ó�Ô»ÓuÔ�Ì�Ù�ß�ÎÐ×PË¦Ø?ÌuëPÙPÝ�ÓuÏ�Þ¡ÌuÚ �FE�ãzõ*×PÑ�ÖqË%ÙPÖ ëPÏÐËbÖ�ÎÐ×PË�Ñ�Ù�ÚæÌ�Ï Í�Ó�ÎÐÑ�Ì�Ù	Ì�ë�Î�Ö Ñ�ÝPË*ÎÐ×PË�Ý�Ì�Í�Ó�Ñ�Ù
�FE$Û¦Ñ�Ô�Ô2ÙPÌ�Î�Ñ�ÙeÎÐË%Ï�ÚæË%ÏÐË�Û¦Ñ�Î�× ÎÐ×PË Ü%Ë%Ï ÌïÔ�Ëbà�ËbÔ¦ÖÐËbÎWÑ�Ù�ÖÐÑ�Ý�Ë�ÎÐ×PË$ÒbÌ�Í�ÕPë�Î,Ó½Î�Ñ�ÌuÙ�ÓuÔ2ÝPÌuÍ�ÓuÑ�Ù5ã PIÑ�Í�Ñ�Ô�ÓuÏÐÔ�Þ�â
ÙPÌ�ÙUáoÏÐË���Ë%Ò§Î�Ñ�à�Ë�Ø[Ì�ëPÙ�Ý�ÓuÏ ÞîÒbÌ�ÙPÝPÑ�Î�Ñ�ÌuÙPÖ�ÓuÏÐË�Ë%Ù�ÚæÌuÏÐÒ%ËbÝ Ì�ÙîÎ�×PËWÓuÝ�àuË%ÒbÎÐÑ�Ì�ÙïË%êeë�Ó�ÎÐÑ�Ì�ÙPÖ�ÚæÌ�Ï % â ; -�ÓuÙPÝ; 4%ã�õ*×PË%Ö Ë	Ñ�Ù¨ÎÐëPÏÐÙ Ò�Ó�ÙNØ[Ë�Ë�ÓuÖ Ñ�Ô�Þ�Ñ�Í�ÕPÔ�ËbÍWËbÙ�Î�Ë%Ý�Ñ�Ù�Î�×PË�ëPÕ�Û¦Ñ�Ù�ÝNÖ Ò,×PË%Í�Ë%Ö�ëPÖÐËbÝ$×PËbÏÐË�ã

E�ÌmÛ�Ëbà�ËbÏ%â?ÖÐÑ�Ù�Ò%Ë�Î�×PË�Î�ÏÐÓmàuË%Ô�Î�Ñ�Í�Ë{Ë%êeë�Ó½Î�Ñ�ÌuÙNÑ�Ö�Ó¡×�ÞUÕ?ËbÏÐØ[Ì�Ô�Ñ�Ò�Ëbêeë�Ó�Î�Ñ�Ì�Ù�Û¦Ñ�Î�×NÓ�ÚæÌ�ÏÐÒbÑ�ÙPß�Î�ËbÏÐÍ â�ÛSË
ÙPËbË%Ý�Î�Ì¬Ö Õ?ËbÒ%Ñ�Ú ÞðÙPÌ�Ï Í�Ó�Ô�ÝPËbÏÐÑ�àuÓ½Î�Ñ�àuË%Ö¢Ì�Ú*Î�×PË�ÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë¨ÓuÔ�Ì�ÙPß$ÎÐ×PË¨Ø[Ì�ëPÙPÝ�Ó�Ï ÞïÓuÒ%ÒbÌ�ÏÐÝPÑ�ÙPß¤Î�ÌNÎ�×PË
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Ò,×�ÓuÏÐÓuÒbÎÐË%Ï Ñ�Ö ÎÐÑ�Ò¡Ö ÞUÖ�Î�Ë%Í ã BoÙïß�ËbÙPË%ÏÐÓuÔDâ5ÎÐ×PË%Ï Ë�ÓuÏ Ë�ÎoÛSÌ ÎoÞIÕ[Ë%Ö�ÌuÚ�Ò,×�ÓuÏÐÓuÒbÎÐË%ÏÐÑ�Ö ÎÐÑ�Ò%ÖbâCÑ;ãäË�ã�â�Ì�ëIÎ�ß�Ì�Ñ�ÙPß�ÓuÙPÝ
Ñ�Ù�Ò%Ì�Í�Ñ�ÙPß�Ò,×�Ó�Ï�ÓuÒ§Î�Ë%Ï Ñ�Ö�Î�Ñ�ÒbÖ%ã \�ÞîëPÖÐÑ�ÙPß$ë�ÕeÛ¦Ñ�ÙPÝ ÙeëPÍ�Ë%Ï Ñ�Ò�Ó�ÔqÖ Ò,×PË%Í�Ë%Öbâ=Î�×PÌuÖÐË�Ø[Ì�ëPÙ�Ý�ÓuÏ ÞîÒbÌ�ÙPÝPÑ�Î�Ñ�ÌuÙPÖ
Ò�Ó�ÙðØ[Ë�Î,ÓD9�Ë%ÙîÒ�ÓuÏ Ë�Ì�Ú2ÓuëIÎ�Ì�ÍWÓ�Î�Ñ�Ò�ÓuÔ�Ô�Þ�Ñ�Ú�Ö Ì�Í�ËWÓ�ÕPÕPÏÐÌuÕPÏÐÑ�Ó�Î�Ë¢Ù�Ì�ÏÐÍWÓuÔ=ÝPËbÏÐÑ�àuÓ½Î�Ñ�àuË%Ö�ÓuÏ Ë�Ñ�Í�Õ?Ì�Ö Ë%Ý¯Ì�Ù
Î�×�ËNØ[Ì�ëPÙPÝPÓuÏ Þ
ÖÐÌîÎ�×�Ó½Î�ÎÐ×PË$Ìuë�Î�Ö Ñ�ÝPË�Ñ�ÙIÚæÌ�ÏÐÍWÓ�Î�Ñ�Ì�Ù Û¦Ñ�Ô�Ô*ÙPÌuÎ�ÕPÏ Ì�Õ�Óuß�Ó½Î�Ë Ñ�Ù�Î�Ì¯Î�×PË Ò%ÌuÍWÕPëIÎ,Ó�ÎÐÑ�Ì�Ù�Ó�Ô
ÝPÌ�ÍWÓuÑ�Ù5ãzõ!Ì¡Ì�Ø�Î,Ó�Ñ�Ù�ÖÐë�Ò,×NÙPÌuÏÐÍWÓuÔ9ÝPËbÏÐÑ�àuÓ½Î�Ñ�àuË%Öbâ�ÛSË{ë�ÖÐË{Î�×PË{Ñ�Ù�ÚæÌ�Ï Í�Ó�ÎÐÑ�Ì�Ù�ÚæÏÐÌ�Í Î�×�Ë{Ò,×�ÓuÏ�Ó�ÒbÎ�ËbÏÐÑ�Ö Î�Ñ�Ò%Ö
Ö ÞUÖ�Î�Ë%Í ã)[ïË{ì�Ï Ö Î�Ñ�Ù�à�ËbÏ Î�Ë%êeë�Ó½Î�Ñ�ÌuÙïå�V�ç2ÓuÙPÝïå�R�çSÔ�ÌUÒ�ÓuÔ�Ô�ÞWÓuÙPÝ ß�ËbÎ
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Û¦×PÑ�Ò,×NÑ�Ö2ÚæÌ�Ï*Ø?ÌuëPÙPÝ�ÓuÏ Ñ�ËbÖ � / ( ���	��
�Ó�ÙPÝ � / ���	��
uã
õ*×PË¨Ó�Ø?Ìmà�Ë�Ò%ÌuÙPÝPÑ�ÎÐÑ�Ì�Ù�Ö{Ë%ÖÐÖ Ë%Ù�Î�Ñ�ÓuÔ�Ô�Þ¬ÖÐÕ[Ë%ÒbÑ�Ú Þ¬ÎÐ×PËWÙ�Ì�ÏÐÍWÓuÔ=ÝPËbÏÐÑ�àuÓ½Î�Ñ�àuË%Ö�ÌuÚ�Î�Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë¡ÓuÔ�ÌuÙPß�Î�×PË

Ø[Ì�ëPÙPÝ�Ó�ÏÐÑ�ËbÖ%ãCõ*×PË%Ù¢ÎÐ×PËSà�ÓuÔ�ë�Ë%ÖzÌ�Ú!+
Ì�Ù	Î�×�Ë2Ø?ÌuëPÙPÝ�ÓuÏ Ñ�ËbÖCÛ¦Ñ�Ô�Ô�Ø?ËSÌ�Ø�Î,Ó�Ñ�ÙPËbÝ	Ø�Þ¢Ó�ÕPÕPÔ�ÞUÑ�ÙPß�ÎÐ×PË2ÿ�ÝPÓuÍWÖ+K
ýzíUÎ�Ï�Ó�Õ?Ì�Ô�Ó�Î�Ñ�Ì�Ù¢ÚæÌ�Ï Í¢ëPÔ�Ó�ÎÐÌ�Ë%êeë�Ó�ÎÐÑ�Ì�Ù$å�ø�ú�ç§â�Û¦×PËbÏÐË,�{Ñ�Ö�Ò%Ì�ÙPÖ Ñ�ÝPËbÏÐËbÝ¨ÓuÖ�ì�íIË%Ý9â�ÓuÙ�Ý�ÎÐÌ�Ëbêeë�Ó�Î�Ñ�Ì�Ù$å�ø�øeçwâ
Û¦×PËbÏÐË � Ñ�Ö*ÒbÌ�ÙPÖ Ñ�ÝPËbÏÐË%ÝNÓuÖ*ì�íIË%Ý9ã

BoÙ�Ë%êeë�Ó�ÎÐÑ�Ì�Ùîåæø�ú�ç§âUÛ¦×PË%Ù � / I�âIÑ�ÎSÖÐË%ËbÍWÖ2ÎÐ×�Ó�Î2ÎÐ×PË%Ï Ë{Ñ�Ö*Ó¢Ö Ñ�ÙPßuëPÔ�ÓuÏ Ñ�ÎoÞuã#E�ÌmÛ�ËbàuË%Ï%â»Ñ�Ù¨Î�×�Ó�Î2Ò�ÓuÖ Ëuâ< / I$ÓuÖ�ÛSËbÔ�Ô;â�ÎÐ×PË�ÖÐÑ�Ù�ß�ëPÔ�Ó�ÏÐÑ�ÎoÞ$Ñ�Ö�Ò�Ó�ÙPÒ%ËbÔ�Ë%ÝïËbà�ËbÙ�Î�ë�ÓuÔ�Ô�Þuã¨õ*×PË�Õ�ëPÏÐÕ[Ì�ÖÐË¡ÚæÌ�Ï�Ë%ÙIÚæÌ�ÏÐÒbÑ�ÙPß Ø?ÌuëPÙPÝ�ÓuÏ�Þ
Ò%ÌuÙPÝPÑ�ÎÐÑ�Ì�Ù�Ö{Ì�Ù + Ñ�Ö�ÎÐÌ$Ó�àuÌ�Ñ�Ý¯Ì�ë�ÎÐÖÐÑ�ÝPË¡Ñ�Ù�ÚæÌ�Ï Í�Ó½Î�Ñ�ÌuÙ$ÕPÏ Ì�Õ�Óuß�Ó½Î�Ñ�Ù�ß�Ñ�Ù�Î�Ì�Î�×�Ë�Ý�Ì�Í�Ó�Ñ�Ù5ãHBoÙîÕPÏÐÓuÒbÎÐÑ�Ò%Ë�â
Û�Ë&×�Ó�àuË�ÚæÌ�ë�ÙPÝ�Î�×�Ó�Î¦ÎÐ×PË�ÓuØ?ÌmàuË�Ö�Î�ÏÐÓ�Î�ËbßuÞ¨Û�Ì�ÏX9eÖ¦ÛSËbÔ�ÔDã
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BoÙPÑ�Î�Ñ�Ó�Ô�Ô�Þ¨Ó�Î � / I�â[Û�Ë¢×�Ó�àuË�Ó�ÖÐÑ�ß�ÙPËbÝ¤ÝPÑ�Ö�Î,ÓuÙ�Ò%Ë&Úæë�ÙPÒbÎÐÑ�Ì�Ù¤ÖÐÓ�Î�Ñ�Ö Ú ÞUÑ�Ù�ß LNM ; L / ^ â?ÖÐÌ�ÎÐ×�Ó�Î�ÎÐ×PË	Ô�ËbàuË%Ô
ÖÐË§Î�Öbâ=ÑDãóËuã�âCÒbÌ�Ù�Î�Ì�ë�ÏÐÖ%âCÌuÚ ; ÓuÏ ËWËbêUëPÓuÔ�Ô�Þ¬ÖÐÕ�Ó�Ò%Ë%Ý9ã E�ÌmÛSË§à�Ë%Ïbâ0ÓuÖ � à�ÓuÏÐÑ�Ë%Ö{Î�×PË�Ô�Ë§à�ËbÔ�Ö ËbÎ&Ë%êeë�Ó�ÎÐÑ�Ì�ÙðÑ�Ö
ÖÐÌuÔ�à�ËbÝ�ÓuÙPÝðÎ�×PËWÔ�ËbàuË%ÔqÖÐË§Î	ÚæëPÙPÒ§Î�Ñ�Ì�ÙïÑ�Ö&ëPÕ[Ý�Ó�ÎÐË%Ý>=0Ñ�Ùïß�ËbÙPË%ÏÐÓuÔqÎÐ×PË�Ô�ËbàuË%ÔqÖÐËbÎ&ÚæëPÙPÒ§Î�Ñ�ÌuÙïÑ�Ö�ÙPÌ¤Ô�Ì�ÙPß�ËbÏ
Ë%êeë�Ó�Ô�Ô�Þ¢ÖÐÕ�ÓuÒbË%Ý¨Ø[Ë%Ò%ÓuëPÖ Ë�ÌuÚ?Î�×PË�ëPÙPÝ�Ë%ÏÐÔ�ÞUÑ�ÙPß�Ñ�ÙP×�Ì�ÍWÌuß�Ë%ÙPËbÌ�ëPÖ�à�ËbÔ�ÌUÒ%Ñ�ÎoÞ¢ì�Ë%Ô�Ý5âeËbàuË%Ù�ÎÐ×PÌ�ëPß�×¡Î�×�Ë�ÜbË%ÏÐÌ
Ô�Ë§à�ËbÔ[Ö ËbÎ�ÌuÚ ; Ó�Î � âeÎ�×PË�Ò%ë�Ï à�Ë�Î�×�Ó½ÎqÛ�Ë�ÓuÏÐË�Ñ�Ù�Î�ËbÏÐËbÖ Î�ËbÝ�Ñ�Ù5âeÑ�Ö0ÍWÌmàUÑ�Ù�ß&Ó½Î�ÎÐ×PË�ÒbÌ�ÏÐÏ Ë%Ò§Î�àuË%Ô�ÌUÒ%Ñ�ÎoÞ�ãCõ*×PÑ�Ö
Ñ�Í�ÕPÔ�Ñ�Ë%Ö{ÎÐ×�Ó�Î ; Í�Ó�ÞîÝPË§à�Ë%Ô�Ì�Õ�Ö ÎÐË%ËbÕ Ó�ÙPÝ �»Ó�Î	ß�Ï�Ó�ÝPÑ�ËbÙeÎÐÖ¢Ó�Î	Ì�Ï	Ù�Ë�ÓuÏ	ÎÐ×PË�ÜbË%Ï Ì¬Ô�ËbàuË%Ô�ÖÐËbÎ%â�Í�Ó
9UÑ�ÙPß
Î�×�Ë�ÒbÌ�Í�ÕPë�Î�ËbÝïÒbëPÏ àuËWÔ�ÌIÒ%Ó�Î�Ñ�Ì�ÙPÖ�ÓuÙPÝ¯ÚæëPÏ�Î�×PËbÏ�ÒbÌ�Í�ÕPë�Î,Ó½Î�Ñ�ÌuÙPÖ{Ñ�Ù�Ó�Ò%Ò%ë�Ï�Ó�ÎÐËuâ�Û¦×PÑ�Ò,×îÝPÌUË%Ö�×�ÓuÕPÕ[Ë%ÙîÑ�Ù
ÕPÏÐÓuÒbÎÐÑ�Ò%Ë�ã
õ*×PË%Ï ËbÚæÌ�Ï Ëuâ*Î�×�ËNÚæÌ�Ô�Ô�ÌmÛ¦Ñ�ÙPß¯Ï Ë%ß�ëPÔ�ÓuÏÐÑ�Ü�Ó�ÎÐÑ�Ì�Ù�ÕPÏ ÌIÒbË%ÝPë�ÏÐË$ÒbÌ�ÙPÖ Ñ�Ö ÎÐÑ�ÙPßðÌuÚ{Ï Ë%Ñ�Ù�Ñ�Î�Ñ�ÓuÔ�Ñ�Ü�Ó�ÎÐÑ�Ì�Ù ÓuÙPÝ(ÌuÏ�á

Î�×�Ì�ß�Ì�Ù�Ó�Ô�Ñ�Ü%Ó�Î�Ñ�Ì�ÙWÛSÓuÖ�ÕPÏÐÌuÕ?Ì�Ö Ë%Ý Ñ�ÙðñùúJI½ô;ã
õCÌ ÏÐËbÖ ÎÐÌ�ÏÐË�Î�×�Ë�Ë%êeë�ÓuÔ�Ô�Þ¤Ö Õ�ÓuÒbË%ÝïÕ�ÏÐÌ�Õ[Ë%Ï�ÎoÞ¤ÚæÌ�Ï�ÎÐ×PË¡Ô�ËbàuË%Ô�Ö ËbÎ�Öbâ!ÎÐ×PË�ëPÖ ë�ÓuÔ=ÛSÓmÞ¯Ñ�Ö�Î�Ì�ÍWÓD9uË ; Ó

ÖÐÑ�ß�ÙPËbÝ�ÝPÑ�Ö�Î,ÓuÙPÒbË�ÚæëPÙPÒ§Î�Ñ�Ì�ÙïÛ¦Ñ�ÎÐ×PÌ�ë�Î	ÍWÌmàUÑ�Ù�ßNÎ�×�Ë¨Ü%ËbÏÐÌ¬Ô�Ë§à�ËbÔSÖÐË§Î¡ÌuÚ ; Ó�ÕPÕPÏÐËbÒ%Ñ�ÓuØPÔ�Þuã¤õ*×PÑ�Ö¢Ò�ÓuÙïØ?Ë
ÓuÒ,×PÑ�ËbàuË%Ý�Î�×PÏ Ì�ëPß�×ðÎ�×PË¨Ö Ì�áoÒ%ÓuÔ�Ô�Ë%ÝðÏÐË%Ñ�ÙPÑ�ÎÐÑ�ÓuÔ�Ñ�Ü%Ó�Î�Ñ�Ì�Ù¤Ø�ÞïÖ Ì�Ô�àUÑ�ÙPß$Î�×�ËWÚæÌ�Ô�Ô�ÌmÛ¦Ñ�ÙPß Ë%êeë�Ó½Î�Ñ�ÌuÙïÎ�Ì¤Ö�Î�Ë%ÓuÝ�Þ
Ö Î�Ó�Î�Ë �;�� ñ øeòIâ 6 G�â 6 a�ô�`
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E�ËbÏÐË�@¦å ; çSÒ%Ì�ëPÔ�Ý�Ø?Ë{Î�×�Ë�Ö ÍWÌUÌuÎÐ×PË%Ý�ÖÐÑ�ß�ÙeëPÍ ÚæëPÙ�ÒbÎ�Ñ�Ì�Ùðñ 6 a�ô
@¦å ; ç / ;
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Û¦×PËbÏÐË % � ÓuÙPÝ % ��Ó�ÏÐË�Î�×�Ë�Í�Ë%Ö ×NÖ Ñ�ÜbË%Ö�ÓuÔ�ÌuÙPß � á�ÓuÙPÝ��fáoÝ�Ñ�ÏÐËbÒbÎÐÑ�Ì�ÙPÖbâ�Ï Ë%ÖÐÕ[Ë%Ò§Î�Ñ�à�Ë%Ô�Þ�ã
õ*×PË¨Ö�Î�Ë�Ó�Ý�Þ Ö�Î,Ó�ÎÐË �; � ×PÓuÖ&ÎÐ×PË¨Ö�Ó�ÍWËWÜ%Ë%Ï Ì¬Ô�Ë§à�Ë%ÔqÖÐË§Î¡ÓuÖ ; å � 3 O 3 O ç{Û¦Ñ�Î�×PÑ�Ù Ó$ÒbË%Ï Î�ÓuÑ�ÙïÓuÒ%ÒbëPÏ�Ó�ÒbÞ

ÖÐÑ�ÙPÒ%Ë �; Ý�ÌIËbÖ�ÙPÌuÎ¡Í�ÌfàuË�Ì�Ù�Î�×PË�ÜbË%ÏÐÌ¯Ô�Ëbà�ËbÔ*ÖÐË§ÎWÌ�Ú ; ã YNÌuÏÐË%ÌmàuË%Ï%âSÓ�Î�Î�×�Ë�Ö Î�Ë%ÓuÝ�Þ�Ö�Î,Ó�ÎÐË �; � Ñ�Ö¡Ó
ÖÐÑ�ß�ÙPËbÝ¬ÝPÑ�Ö�Î,ÓuÙPÒbË&ÚæëPÙ�ÒbÎ�Ñ�Ì�Ù¤Ö Ñ�ÙPÒbË LNM �; � L / ^ ã�õ*×PË�ÏÐËbÑ�ÙPÑ�Î�Ñ�ÓuÔ�Ñ�Ü�Ó�ÎÐÑ�Ì�Ù¨Ö�Î�ËbÕ¬Ñ�Ö�ÎÐÌ¨ëPÖ Ë �; � Ñ�Ù�Ö Î�Ë%ÓuÝ¤ÌuÚ; å � 3 O 3 O ç�ÓuÖ&ÎÐ×PË�Ñ�ÙPÑ�ÎÐÑ�ÓuÔzÒ%Ì�ÙPÝ�Ñ�Î�Ñ�Ì�Ù Ó½Î � ÚæÌ�Ï�ÖÐÌuÔ�àUÑ�ÙPß Î�×PËWÔ�Ë§à�Ë%Ô�ÖÐË§Î¢Í�ÌuÎ�Ñ�Ì�ÙðËbêeë�Ó�Î�Ñ�Ì�ÙïÎÐÌNÎ�×�Ë¨ÙPË§íUÎ
Ö Î�Óuß�Ë�ã	õ!ÌNÓ�Ò,×PÑ�Ë§à�Ë�Î�×PË�Ö�Î�Ë%ÓuÝ�Þ¤Ö�Î,Ó�ÎÐË�ÛSË�ëPÖ ë�ÓuÔ�Ô�ÞNÙPË%ËbÝîÎÐÌ�Ëbà�ÌuÔ�à�Ë¡ËbêUëPÓ�Î�Ñ�Ì�Ù
å�øeòuç�ÚæÌ�Ï�Ó�ÚæËbÛ Ö ÎÐË%ÕPÖ
Ì�ÙPÔ�Þ�ã E�ÌfÛ ÌuÚ ÎÐË%Ù$Û�Ë�ÖÐ×PÌuëPÔ�Ý¬Ñ�ÙeàuÌJ9uË¢ÎÐ×PË�ÏÐËbÑ�ÙPÑ�Î�Ñ�ÓuÔ�Ñ�Ü�Ó�ÎÐÑ�Ì�Ù¨Ö�Î�ËbÕîÑ�Ö{Ó�Ö ëPØ�Î�Ô�Ë�Ñ�Ö ÖÐëPË
=KÖÐË%Ë ñ 6 G�â 6 a½ôCÚæÌ�Ï
ÖÐÌuÍWË{ÝPÑ�ÖÐÒbëPÖÐÖ Ñ�Ì�ÙPÖbã

\SË%Ò%ÓuëPÖ Ë�Û�Ë�ÓuÏÐË{Ì�Ù�Ô�Þ¨Ñ�Ù�Î�Ë%Ï Ë%Ö�Î�Ë%Ý Ñ�Ù¨ÎÐ×PË{à�ÓuÔ�ëPËbÖ*ÌuÚ
+ Û¦×PËbÏÐË ; / I�âIÛSË�ÕPÏ Ì�Õ?ÌuÖÐË{Î�×PË�ÚæÌuÔ�Ô�ÌmÛ¦Ñ�ÙPß
Ì�Ï�Î�×PÌ�ßuÌ�Ù�ÓuÔ�Ñ�Ü�Ó½Î�Ñ�ÌuÙ�ÕPÏ ÌIÒbË%ÝPëPÏ Ë
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Û¦×PÑ�Ò,×5âSÎ�×�Ë%Ì�Ï ËbÎ�Ñ�Ò�ÓuÔ�Ô�Þuâ�ÕPÏ Ë%Ö Ë%Ï àuË%Ö¨ÎÐ×PË à�ÓuÔ�ëPË%Ö¡ÌuÚ + Û¦×PË%Ï Ë ; / IîØ�ë�Î�Ò,×PÓuÙPß�ËbÖ�Î�×PËbÍ Ë%Ô�ÖÐËbÛ¦×�Ë%ÏÐË
ÖÐÌ¯Î�×PÓ�Î¡Î�×PË�ÙPË§Û + Û¦Ñ�Ô�ÔSÙ�ÌuÎ¡àuÓ�Ï Þ ÎÐÌIÌ¯Í¢ëPÒ,×
ÙPË%ÓuÏ�Î�×PË�ÝPËbÖÐÑ�Ï Ë%Ý ÏÐË%ßuÑ�Ì�Ù5ã�ÿ2Î¡ÎÐ×PË�Ö Î�Ë%ÓuÝ�Þ�Ö�Î,Ó�ÎÐËuâ
M ; O M �+ / I�ã¯ý�êeë�Ó�Î�Ñ�Ì�Ù å�øJG�ç�ÍWÓ�ÞïÓ�Ô�ÖÐÌ$Ø?Ë�àUÑ�ËbÛ�Ë%Ý
ÓuÖ�ÓuÙïË§íUÎ�ËbÙPÖÐÑ�Ì�Ù�ÕPÏÐÌUÒ%ËbÝPëPÏÐË
=SÙ�Ó�ÍWËbÔ�Þ�âCÛSË
Ë§íUÎÐË%ÙPÝ�Î�×PË�àuÓ�Ô�ëPËbÖ2ÌuÚ
+ ÌuÙ¨Î�×PË�ÜbË%Ï Ì�Ô�ËbàuË%Ô5Ö ËbÎ*ÌuÚ ; Ó�Ô�Ì�ÙPß&Î�×PË�Ù�Ì�ÏÐÍWÓuÔ�Ö�ÌuÚKÎ�×�Ë{Ü%Ë%Ï Ì¡Ô�ËbàuË%Ô?ÖÐËbÎ¦Ì�Ú ; ã
õ*×PÑ�Ö2ß�Ë%Ù�Ë%Ï�Ó�Ô�Ô�Þ�ÍWÓD9uËbÖ�+ ÝPÑ�Ö Ò%Ì�Ù�Î�Ñ�ÙeëPÌ�ëPÖ*Ö Ñ�ÙPÒbË�Ô�Ñ�ÙPË%Ö2Ù�Ì�ÏÐÍWÓuÔ»Î�Ì	ÎÐ×PË{Ü%ËbÏÐÌ�Ô�Ë§à�ËbÔ5ÖÐË§Î2Û¦Ñ�Ô�Ô?Ë§à�Ë%Ù�ÎÐë�ÓuÔ�Ô�Þ
Ñ�Ù�ÎÐË%ÏÐÖ Ë%Ò§Î{ÖÐÌ�Í�ËbÛ¦×�Ë%ÏÐË¡Ó�ÛSÓ�ÞNÚæÏ Ì�Í�Î�×PË¢ÜbË%Ï Ì�Ô�ËbàuË%ÔCÖÐËbÎ%ã{ý=à�ËbÙîÑ�Ú=Î�×�Ë¢Ô�ÌUÒ�Ó�ÎÐÑ�Ì�Ù ÌuÚ�ÎÐ×PË	ÜbË%ÏÐÌ�Ô�ËbàuË%ÔzÖ ËbÎ
ÍWÓmÞ�Ø?Ë�Ö ×PÑ�Ú ÎÐË%Ý5âPÎÐ×PË�Ëbö?Ë%ÒbÎ¦ÎÐÌ¡ÎÐ×PË�Ñ�Ù�Î�ËbÏÐÕ[Ì�Ô�Ó½Î�Ñ�ÌuÙ�Û¦Ñ�Ô�Ô5Ö ÎÐÑ�Ô�Ô?Ø?Ë�ÓuÒbÒ%ËbÕ�Î,ÓuØ�Ô�Ëuã
õ*×PË�ÚæÌ�Ô�Ô�ÌfÛ¦Ñ�ÙPß�ÓuÔ�ß�Ì�Ï Ñ�Î�×�Í ìPÏÐÖ Î�ÓuÕ�Õ?Ë%ÓuÏÐËbÝNÑ�ÙïñùúJI�ô;ã
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^ ã¦ü�Ë§Î�ËbÏÐÍ�Ñ�ÙPË % � ÚæÏ Ì�Í ÎÐ×PË&þ � @ðÒbÌ�ÙPÝPÑ�Î�Ñ�Ì�Ù5ã
6 ã YNÓuÏÐÒ,×NÌ�ÙPË % � Ö�Î�Ë%ÕNØ�Þ�ÖÐÌ�Ô�àUÑ�ÙPß�Î�×�Ë�Ô�ËbàuË%ÔKÖÐË§Î�Ë%êeë�Ó�ÎÐÑ�Ì�Ùïå 6 òuç§ã
ú�ã��¦Ë%Ñ�ÙPÑ�ÎÐÑ�ÓuÔ�Ñ�ÜbË�ÎÐ×PË�Ô�ËbàuË%ÔKÖ ËbÎ�ÚæëPÙPÒbÎÐÑ�Ì�Ù�Ø�Þ�Ö Ì�Ô�àUÑ�Ù�ß$åæøeò�çwã
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øPã YNÓuÏÐÒ,×NÌ�ÙPË % � Ö�Î�Ë%ÕNØ�Þ�ÖÐÌ�Ô�àUÑ�ÙPß�Î�×�Ë�ÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë�Ë%êeë�Ó�ÎÐÑ�Ì�Ùðå�ú ^ ç§ã
òIã 7�Ï�Î�×PÌ�ßuÌ�Ù�ÓuÔ�Ñ�Ü%Ë + ÓuÙPÝ ; Ø�Þ�ÖÐÌ�Ô�àUÑ�ÙPß�ËbêUëPÓ�Î�Ñ�Ì�Ù åæøOG�çwã

BXBXB,ãe7�ë�ÎÐÕPë�Î�ã � Ì�Ï2Ë%ÓuÒ,× ��� Û¦Ñ�Î�×�� / ^ 3 Q Q�Q 3	� -�â
^ ã¦ü�Ë§Î�ËbÏÐÍ�Ñ�ÙPË�� � � Ï ÌIÌ�Î ����Ö ëPÒ,×NÎÐ×�Ó�Î ; å � �	��
 3 ��� 3$���mç / I å	� / ^ 3 O O O ç§ã
6 ã¦ü�Ë§Î�ËbÏÐÍ�Ñ�ÙPË,+	å � �	��
 3 ��� 3(���mç{å
� / ^ 3 O O O çSØ�Þ�Ñ�Ù�Î�ËbÏÐÕ[Ì�Ô�Ó½Î�Ñ�ÌuÙ5ã

BoÙ PUÎÐË%Õ B,â�Î�×�Ë$Ô�Ë§à�ËbÔ�Ö ËbÎWË%êeë�Ó�ÎÐÑ�Ì�Ù(ÓuÙPÝ(ÎÐ×PË ÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë Ëbêeë�Ó�Î�Ñ�Ì�Ù Ó�ÏÐË ÝPË%ÒbÌ�ëPÕPÔ�Ë%Ý«ÓuÙ�Ý(Î�×eëPÖ
Ò�Ó�Ù�Ø?Ë{Ö Ì�Ô�àuË%Ý�ÖÐËbÕ�ÓuÏ�Ó½Î�Ë%Ô�Þ�ã�õ*×PË{Ö Õ�ÓuÒbÑ�ÓuÔ?ÝPË%Ï Ñ�à�Ó�Î�Ñ�à�ËbÖ*ÓuÏÐË�ÓuÕPÕPÏ ÌmíIÑ�Í�Ó�ÎÐË%Ý�Ø�Þ�Ó	ì�Ú Î�×Iá7Ì�ÏÐÝPËbÏS[ ý % 7�á
Ê{ÌIÝPë�ÙPÌmà�ÖÐÒ,×PËbÍWË�ñ ^ VmôeÛ¦×PÑ�Ô�Ë�Ó*Î�×�Ñ�ÏÐÝUáoÌ�Ï ÝPË%ÏKõ M�ü�á ���(ÍWË§Î�×PÌUÝ�ñ 6 VfôeÑ�Ö!ëPÖÐËbÝ&ÚæÌ�ÏKÎ�×�ËqÎÐÑ�Í�ËqÍWÓuÏ Ò,×PÑ�ÙPß�ã
PIÑ�ÙPÒ%Ë�Ø?Ì�Î�×�Î�×PË�Ô�Ë§à�Ë%Ô!ÖÐË§Î�Ëbêeë�Ó�Î�Ñ�Ì�Ùïå 6 ò�ç¦ÓuÙPÝ�Î�×�Ë�ÎÐÏ�Ó�à�ËbÔ�Î�Ñ�ÍWË�ËbêUëPÓ�Î�Ñ�Ì�Ù å�ú ^ ç*ÓuÏ Ë&Ô�Ñ�ÙPË%ÓuÏ%â�ÎÐ×PË�þ � @
Ö ÎÐË%Õ % � Ò�Ó�ÙNØ[Ë�Ò,×PÌ�ÖÐËbÙ$Ø�Þ

% � �  Í�Ñ�ÙKå % � 3 % ��çÍ�ÓfíKå�� < ³ /=> ³ ç 3 å;òDI�ç

Û¦×PËbÏÐË % � ÓuÙPÝ % ��ÓuÏ Ë¢ÍWËbÖÐ×îÖÐÑ�Ü%Ë%Ö�Ó�Ô�Ì�ÙPß � ÓuÙPÝ ��Ý�Ñ�ÏÐËbÒbÎÐÑ�Ì�ÙPÖbâKÏÐËbÖÐÕ[Ë%ÒbÎÐÑ�àuË%Ô�Þuâ!ÓuÙPÝ  Ñ�Ö�Î�×�Ë�þ � @
ÙeëPÍ¢Ø[Ë%Ï=Î�ÓD9uËbÙ¡ÎÐÌ�Ø?Ë8IIã a�ã � Ì�ÏzÎ�×�Ë*ÏÐÌUÌuÎ áDì�ÙPÝPÑ�ÙPß{ÓuÙPÝ¢ÎÐ×PË*Ñ�Ù�ÎÐË%ÏÐÕ[Ì�Ô�Ó�Î�Ñ�Ì�Ù	Ñ�Ù PUÎ�ËbÕ B.BXB,âuÛ�Ë*Ò�Ó�Ù�Ö Ñ�Í�ÕPÔ�Þ
ëPÖ Ë�ÓuÙ�Þ¨ÙPÌ�ÙUáoÌ�Ö Ò%Ñ�Ô�Ô�Ó�ÎÐÌ�Ï Þ¡Ñ�Ù�Î�Ë%Ï Õ?ÌuÔ�Ó�ÎÐÑ�Ì�Ù�ÖÐÒ,×PËbÍWË�âPÚæÌ�Ï2ËwíPÓ�ÍWÕPÔ�Ëuâ�Ó¢Ô�Ñ�Ù�Ë�ÓuÏ�Ñ�Ù�Î�ËbÏÐÕ[Ì�Ô�Ó�ÎÐÑ�Ì�Ù�Ì�Ï*Ó�Ù�ý % 7
ÏÐËbÒ%Ì�Ù�Ö Î�Ï ëPÒbÎÐÑ�Ì�Ù9ã

�)� � � � $:� � $.- 1 � � * (+! $9-��%!
\SËbÒ�ÓuëPÖ Ë�Õ�ÓuÖÐÖ Ñ�ÙPß�ÎÐ×PÏÐÌ�ë�ß�× Ó¢Ò�ÓuëPÖ�Î�Ñ�Ò{Ñ�Í�ÕPÔ�Ñ�Ë%ÖqÌfàuË%Ï�Î�ëPÏ ÙPÑ�ÙPß¡ÌuÚ�ÎÐ×PË�Ü%Ë%Ï Ì¡Ô�ËbàuË%Ô5Ö ËbÎ�Ñ�ÙWÎ�×PË � á �&ÖÐÕ�ÓuÒbËuâ
Î�×�Ë*ÙUë�Í¢Ø?ËbÏ=ÌuÚ���KóÖ=ÖÐÓ�Î�Ñ�Ö Ú ÞUÑ�ÙPß ; å � 3 � 3(�På � 3 � ç ç / I�Û¦Ñ�Ô�ÔeÑ�Ù�Ò%ÏÐË%ÓuÖÐË*ÌuÏ=ÝPË%ÒbÏÐË%ÓuÖÐË¦Ø�Þ&ÎoÛ�Ì{Û¦×PË%Ù � à�ÓuÏÐÑ�Ë%Ö
Í�Ì�ÙPÌuÎÐÌ�ÙPÑ�Ò%ÓuÔ�Ô�Þ�ã�õ*×PËbÏÐËbÚæÌuÏÐËuâIÓ�ÖÐÑ�Í�ÕPÔ�Ë2Û2Ó�Þ�Î�Ì�ÝPË§Î�Ë%Ò§ÎSÒ%ÓuëPÖ�Î�Ñ�ÒbÖ�Ñ�Ö�ì�ÏÐÖ�Î�ËbÙeëPÍWËbÏ�Ó�ÎÐÑ�ÙPß�Î�×�Ë�ÙeëPÍ	Ø?ËbÏ�ÌuÚ
ÏÐÌUÌuÎÐÖ,���DKóÖ�ÚæÌ�Ï�ËbàuË%Ï Þ ��� â9ÎÐ×PË%Ù¬Ò,×PËbÒ�9eÑ�ÙPß�Û¦×PËbÏÐË	ÎÐ×PÌ�ÖÐË�ÙeëPÍ	Ø?ËbÏÐÖ�×�Ó�àuË�ÖÐëPÝPÝ�Ë%Ù�b ëPÍ�ÕPÖ%â9ÓuÙPÝ¤ì�Ù�Ó�Ô�Ô�Þ
ÓuÕPÕ�ÏÐÌ�íIÑ�ÍWÓ�Î�Ñ�ÙPß&Ô�ÌIÒ%Ó�Î�Ñ�Ì�ÙPÖ0ÌuÚ�Ò%ÓuëPÖ ÎÐÑ�ÒbÖ2Ø�ÞWÎ�ÓD9eÑ�ÙPß	ÎÐ×PË�Í�Ñ�ÝUáoÕ[Ì�Ñ�Ù�ÎqÌuÚ5ÎoÛ�Ì¡ÓuÝ1bÐÓuÒbË%Ù�Î ��� KóÖ�Û¦×�Ñ�Ò,×�×�Ó�à�Ë
ÝPÑ�ö9ËbÏÐË%Ù�Î�ÙeëPÍ	Ø?ËbÏÐÖ=ÌuÚ.����ãzõ*×PËSÏÐË%Ö ëPÔ�ÎÐÑ�ÙPß�ÓuÕPÕPÏ ÌmíIÑ�Í�Ó�ÎÐÑ�Ì�Ù�ÌuÚ�ÎÐ×PË2Ò�Ó�ëPÖ ÎÐÑ�Ò%ÖzÔ�ÌUÒ�Ó�ÎÐÑ�Ì�ÙPÖ�Ñ�ÖzÌuÚ�ì�Ï Ö Î�áoÌ�Ï ÝPË%Ï
ÓuÒbÒ%ëPÏÐÓuÒbÞuã
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Î�×PÓuÙ �!â�Î�×PË�Ï�Ó�ÝPÑ�ëPÖ�ÌuÚqÎ�×�Ë�ÎÐëPØ?Ë�ã % ëPÍWËbÏÐÑ�Ò�ÓuÔ�Ô�Þ�â9Ì�ÙPË�Ì�Ï{ÎoÛSÌ Ö ÎÐË%ÕPÖ&Õ?ËbÏ�Ñ�Î�ËbÏ�Ó�ÎÐÑ�Ì�Ù¯Ñ�Ù � ÛSÌ�ë�Ô�ÝîØ?Ë
Ë%Ù�Ì�ëPß�×¡Î�Ì�ß�ËbÎ�Ó�ÏÐË%ÓuÖÐÌ�ÙPÓuØPÔ�Þ¢ß�ÌIÌUÝ¡ÖÐÌ�Ô�ë�Î�Ñ�Ì�Ù5ã�E�ÌmÛ�Ëbà�ËbÏ%âUÚæÌ�ÏÐÍWÓuÔ�Ô�Þ�â�Ô�ËbÎ  Ø?Ë¦Î�×PË�þ � @NÙUë�Í¢Ø?ËbÏ0ëPÖÐËbÝ
Ñ�Ù¢ÎÐ×PË2Ï Ë%Ñ�Ù�Ñ�Î�Ñ�ÓuÔ�Ñ�Ü�Ó�ÎÐÑ�Ì�Ù�Ó�ÙPÝ

�
�����2Ø[Ë2Î�×PË2Í�Ñ�Ù�Ñ�Í¢ëPÍ ÙeëPÍ	Ø?ËbÏ�ÌuÚ[Ñ�Î�ËbÏ�Ó�ÎÐÑ�Ì�Ù�ÖzÌuÚ[ÏÐËbÑ�ÙPÑ�Î�Ñ�ÓuÔ�Ñ�Ü�Ó�ÎÐÑ�Ì�Ù>=�ÎÐ×PË%Ù
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 ÍWÑ�Ù5å % � 3 % ��ç Q å;ò�ò�ç
\SËbÒ�ÓuëPÖ Ë � / �¨å % � çwâ

�
����� / ��å ^ çwãWõ*×PËWÌmà�Ë%ÏÐÓuÔ�Ô0ÒbÌ�ÍWÕ�Ô�Ë§íIÑ�ÎoÞ¬ÌuÚSÎÐ×PË�ÏÐË%Ñ�ÙPÑ�ÎÐÑ�ÓuÔ�Ñ�Ü%Ó�Î�Ñ�Ì�Ù$Ö�Î�Ë%ÕîÚæÌ�Ï

Ë�Ó�Ò,× % � ÓuÝ�à�ÓuÙPÒbË%Í�Ë%Ù�Î�Ñ�Ö2Ëbêeë�ÓuÔ9ÎÐÌ¡ÎÐ×PË{ÙeëPÍ¢Ø[Ë%Ï*ÌuÚ!ß�Ï Ñ�Ý�Õ[Ì�Ñ�Ù�ÎÐÖSÛ¦Ñ�ÎÐ×PÑ�Ù¨ÎÐ×PË�Î�ëPØ[Ë�ÓuÙPÝ�Ñ�Ö2ß�Ñ�àuË%Ù�Ø�Þ
�¨å � ��
 � �$ç§ã

7�ÙîÎÐ×PË�ÌuÎ�×�Ë%Ï�×�ÓuÙPÝ9â�ÎÐ×PË%Ï Ë¡Ñ�Ö�ÙPÌ ÙPËbË%Ý¯Î�Ì�Ë§íUÎ�ËbÙPÝðÎÐ×PË¢Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWË�â5Î�×PË�ÝPËbÏÐÑ�àuÓ½Î�Ñ�àuË%Ö�ÌuÚ ; ÓuÙPÝ
Î�×�Ë�êeë�Ó�ÙeÎÐÑ�ÎoÞ % ÚæÏ Ì�Í ÎÐ×PË¦Ü%Ë%Ï Ì	Ô�Ëbà�ËbÔ�ÖÐË§Î�ÎÐ×PÏÐÌ�ë�ß�×PÌ�ë�Î0ÎÐ×PË*Û¦×PÌ�Ô�Ë*ÎÐëPØ?Ë¦Ø[Ë%Ò%ÓuëPÖÐË�Î�×PË¦ÕPë�ÏÐÕ[Ì�ÖÐË�ÌuÚ[Î�×PË
Ì�Ï�Î�×PÌ�ßuÌ�Ù�ÓuÔ�Ñ�Ü�Ó½Î�Ñ�ÌuÙ�Ñ�Ö�ÎÐÌ	Ï Ë%ÝPëPÒbË�Î�×�Ë�Ë%Ï ÏÐÌ�Ïqß�Ë%Ù�Ë%Ï�Ó½Î�Ë%Ý�Ñ�ÙWÎÐ×PË�Ñ�ÙeÎÐË%Ï Õ?Ì�Ô�Ó�Î�Ñ�Ì�Ù¡Ö ÎÐË%Õ BXB.B,ã 6 ÓuÙPÝ B.BXB,ãäú	ÓuÖ
Í�Ë%Ù�Î�Ñ�Ì�ÙPË%Ý�Ø[ËbÚæÌ�Ï Ëuã0õ*×PËbÏÐËbÚæÌuÏÐËuâ»Ì�Ù�Ë{Ì�Ï*ÎoÛSÌ�Ñ�ÎÐË%Ï�Ó½Î�Ñ�ÌuÙPÖ2Õ[Ë%Ï¦Í�Ó�ÏÐÒ,×PÑ�ÙPß�Ö ÎÐË%Õ¤Ó�ÏÐË{ÖÐë�;WÒbÑ�ËbÙeÎ%ã

% ËwíIÎ�Ñ�Ö ÖÐëPË�Ñ�Ö¦×PÌmÛ ÎÐÌWë�Õ?Ý�Ó½Î�Ë�Î�×PË�Ò%Ì�Í�ÕPë�Î�Ó�Î�Ñ�Ì�Ù�ÓuÔ?Î�ëPØ[Ë �0ã�ÿ Ö Ñ�Í�ÕPÔ�Ë�ÛSÓ�Þ�Ñ�Ö*Î�Ì�ÖÐÒ%ÓuÙ¤Ó�Ô�ÔKß�Ï Ñ�Ý
Õ[Ì�Ñ�Ù�Î�Ö�Ñ�Ù�ÎÐ×PË�Ý�Ì�Í�Ó�Ñ�Ù¨Ó�ÙPÝ¨Î�Ì�Ó�ÕPÕPÔ�Þ¡ÎÐ×PË�Ö�Ó�ÍWË�ÕPÏÐÌUÒ%ËbÝPëPÏÐË�ÓuÖSÎ�×PÓ�Î2Ñ�Ù�B,ãäú�ã�õ*×PË{Ò%ÌuÍWÕPÔ�Ë§íIÑ�ÎoÞ¡Ì�ÚKÎ�×PË
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% � � > ËbÏÐÏÐÌuÏ � > Ì�Ï ÝPË%Ï � ³ ËbÏÐÏÐÌuÏ � ³ Ì�Ï ÝPË%Ï � � Ë%Ï ÏÐÌ�Ï � � Ì�Ï ÝPË%Ï
I�ã 6 IJIDIJI IIã I ^ Iuø�ø�ú�ò
I IIã I ^ IOVJV�øORuú IIã I ^ òDIuø 6 ^ ^
I�ã ^ IJIDIJI IIã IJI�òDGJI ^ ^ I I�ã?GuøOG 6 IIã IJI�ò�øOIJaJa�ø I�ã?RJRuøOG IIã IJIDaOVDGJaOVDV ^ ã ^ øJG 6
I�ã?I�òDIDIJI IIã IJI ^ R�úJa 6 a ^ ã òDG�úJI IIã IJI 6 ò ^ 6 ^ V ^ ã òDauøOI IIã IJI 6 ò ^ 6 ^ V ^ ãäø�úuúOV
I�ã?I 6 ò
IJI IIã IJIDI�òDIuø ^ R ^ ã?Ruø ^ 6 IIã IJIDIuø VJV�ò
a ^ ã?R�úJaJR IIã IJIDIJaJR ^ RDG ^ ã GJaDI ^
I�ã?I ^ 6 òDI IIã IJIDI ^ ^ a�ú�ø 6 ã ^ ^ òDa IIã IJIDI ^ ^ 6J6 I 6 ã?IJGJR�ò IIã IJIDI ^ VDI 6 R 6 ã I 6D6 V
I�ã?IJIJa 6 ò IIã IJIDIJI 6 VDR ^ 6 ã?I�òDR 6 IIã IJIDIJI 6 V 6 ^ 6 ã?Iuø�ú�ò IIã IJIDIJIuø 6 R 6 ^ ã RJGDG 6
õzÓuØ�Ô�Ë ^ `�ÿ�Ò%Ò%ë�Ï�ÓuÒ§Þ$Ó�ÙPÝ�Ò%Ì�Ù�à�ËbÏÐß�ËbÙPÒ%Ë&Ì�ÏÐÝ�Ë%Ï¦ÌuÚ!Î�Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë%Ö*Ñ�ÙNýzí�ÓuÍ�ÕPÔ�Ë ^ Ó�Î � / ^ 9eÍNã

ÏÐËbÖÐëPÔ�Î�Ñ�ÙPß	Í�ËbÎÐ×PÌIÝWÛ¦Ñ�Ô�Ô»Ø[Ë ��å�� ³ ç§ã E�ÌmÛ�ËbàuË%Ï%â�Ø[Ë%Ò%ÓuëPÖ Ë�Î�×PË�ÍWÌuÎÐÑ�Ì�ÙWÌuÚ5ÎÐ×PË�Ü%ËbÏÐÌ�Ô�Ëbà�ËbÔ9Ö ËbÎ*Ñ�Ö�ÕPë�ÏÐË%Ô�Þ
ÓuÝ�àuË%Ò§Î�Ñ�àuËuâ»Ü%ËbÏÐÌ�Ö*Û¦Ñ�Ô�Ô9Ù�ÌuÎ�Ø?Ë{ß�ËbÙPË%ÏÐÓ�Î�ËbÝNÌuë�Î�Ö Ñ�ÝPË{Î�×�Ë�Î�ëPØ[Ëuã)[ðË�Ò%ÓuÙ5âPÎÐ×PË%Ï ËbÚæÌ�Ï Ëuâ�ëPÕ[Ý�Ó�ÎÐË�Î�×PË{Î�ë�Ø?Ë
Ø�Þ�Ì�ÙPÔ�Þ�ÖÐÒ%ÓuÙPÙPÑ�ÙPß�Î�×PÏ Ì�ëPß�×�Î�×�Ë�Ø[Ì�ëPÙ�Ý�ÓuÏ Þ¨ÌuÚ ��â�Ó�ÙPÝ ÎÐ×PÑ�Ö*Ï Ë%êeëPÑ�ÏÐË%Ö�Ì�ÙPÔ�Þ ��å�� � 
 � �¤çSÌ�Õ[Ë%ÏÐÓ�Î�Ñ�Ì�ÙPÖ%ã
ÿ�Ö�Ó�ÏÐË%Ö ëPÔ�Î%â�Ë�Ó�Ò,×�ÖÐëPØPÖ�Î�ËbÕ�Ñ�ÙHBXBKÒ%ÓuÙ�Ø[ËSÝPÌ�Ù�ËSÛ¦Ñ�ÎÐ×PÑ�Ù��¨å�� ��
� �¤ç�Ò�ÓuÔ�Ò%ëPÔ�Ó�Î�Ñ�Ì�ÙPÖbã!õ*×�Ë%ÏÐË§ÚæÌ�ÏÐË�â�ÚæÌ�Ï

Ë�Ó�Ò,×¤Ñ�ÎÐË%Ï�Ó½Î�Ñ�ÌuÙNÑ�Ù � á7ÝPÑ�Ï Ë%Ò§Î�Ñ�ÌuÙ5â�Î�×PË&Ò%Ì�Í�ÕPÔ�ËwíIÑ�ÎoÞ�Ñ�ÖD��å�� ��
 � �¤ç§ã"\�Ë%Ò�Ó�ëPÖÐË¢Ì�Ú=Î�×PË¢þ � @ Ò%ÌuÙPÝPÑ�ÎÐÑ�Ì�Ù9â
Î�×�Ë�ÙeëPÍ	Ø?ËbÏ{ÌuÚSÑ�Î�ËbÏ�Ó�ÎÐÑ�Ì�ÙPÖ�Ñ�Ù � Ñ�Ö{ÌuÚ �¨å �¤çwã^7�à�ËbÏ�ÓuÔ�ÔzÎ�×PË¡ÒbÌ�ÍWÕ�Ô�Ë§íIÑ�ÎoÞ$ÌuÚqÎ�×�Ñ�Ö�ÓuÔ�ß�Ì�ÏÐÑ�Î�×PÍ�Ñ�Ö{Ì�ÙPÔ�Þ
�¨å � ³	��
 � �¤ç§ãqþSÌuÍWÕ�Ó�ÏÐÑ�Ù�ß	Î�Ì ��å�� ¹ çSÓuÖ2ÎoÞUÕPÑ�Ò%ÓuÔ�Ô�Þ�ÖÐË%ËbÙNÑ�Ù¨Î�×PË*@!Ó�ß�Ï�ÓuÙ�ß�Ñ�ÓuÙ�Ï�Ó�Þ�ÎÐÏ�ÓuÒbÑ�ÙPß¢Í�ËbÎÐ×PÌUÝ5â
Î�×�Ñ�Ö¦ý�ëPÔ�ËbÏÐÑ�ÓuÙ�ÍWË§Î�×PÌUÝ�Ñ�Ö*×PÑ�ß�×PÔ�ÞWË+;�ÒbÑ�Ë%Ù�Î�ÓuÙPÝ Ó�Î Î�Ï�Ó�ÒbÎ�Ñ�à�Ë�ã

� � Ç�� ��ÄqÉ%È ���#� � � � ��� ���
� Ì�ÏCÎÐ×PË2ì�Ï Ö Î�Î�×�ÏÐË%Ë*Ëwí�ÓuÍWÕ�Ô�Ë%ÖbâuÛ�Ë*ÕPë�ÎqÓ�Õ[Ì�Ñ�Ù�Î=Ö Ì�ëPÏ Ò%Ë¦Ó�Î=ÎÐ×PË2Ì�Ï Ñ�ß�Ñ�Ù¢ÓuÙ�Ý¡àuË%Ô�ÌIÒbÑ�ÎoÞ�ÚæëPÙPÒbÎÐÑ�Ì�Ù�Ö ) å � 3 � çÓuÏ Ë�ÓuÔ�Ô�� � ã0õ*×PË{ÚæÌ�ëPÏ�Î�×�Ë§í�ÓuÍ�ÕPÔ�Ëuâ�ÎÐ×PË�Ö ÞUÙ�Î�×PË§Î�Ñ�ÒAY$Ó�ÏÐÍ�Ì�ëPÖÐÑKÍ�ÌUÝPË%Ô;âIÑ�Ö¦Ó¡Ò,×PÓuÔ�Ô�Ë%ÙPß�Ñ�ÙPß�Ì�ÙPË�Û¦×�Ë%ÏÐË
Î�×�Ë�à�ËbÔ�ÌUÒ%Ñ�ÎoÞ¯ÚæëPÙ�ÒbÎ�Ñ�Ì�Ù Ñ�Ö	ß�Ñ�à�Ë%ÙïÌ�ÙPÔ�ÞðÓuÖ	ß�ÏÐÑ�ÝPÝPË%ÝðàuÓ�Ô�ëPËbÖ%ã � ÙPÔ�ËbÖÐÖ¢Ö Õ?ËbÒ%Ñ�ìPË%Ý5â=ÎÐ×PË¨Ò%ÌuÍWÕPëIÎ,Ó�ÎÐÑ�Ì�Ù�Ó�Ô
ÝPÌ�ÍWÓuÑ�Ù¨ÛSË�ëPÖ Ë&Ñ�Ù�ÎÐ×PË{ÚæÌ�Ô�Ô�ÌmÛ¦Ñ�ÙPß¢Ëwí�ÓuÍWÕ�Ô�Ë%Ö*Ñ�Ö*Ò,×PÌ�Ö Ë%ÙNÎÐÌWØ[Ë

�FE / &Iå � 3(��ç ` ( ^ � � � ^ 3(���	��
 � � � ���	��
 ) Q å;òDa�ç
Û¦×PËbÏÐË ���	��
 / R # � 6 I�ã�õ*×�Ë Y$Ó�ÏÐÍ�Ì�ëPÖÐÑ=àuË%Ô�ÌIÒbÑ�ÎoÞ¬Û¦Ñ�Ô�Ô=Ø[ËWÏ Ë%ÖÐÒ%ÓuÔ�ËbÝðÎÐÌ ÎÐ×PË�Ó�Ø?Ìmà�Ë�Ò%ÌuÍWÕPëIÎ,Ó�ÎÐÑ�Ì�Ù�Ó�Ô
ÝPÌ�ÍWÓuÑ�Ù�ÓuÒ%ÒbÌ�ÏÐÝPÑ�ÙPß�Ô�Þ�ã

� ��� � /�1+! $:* 12$ � / � � �
õ*×PË{Ö Ñ�Í�ÕPÔ�ËbÖ Î*Ò%ÓuÖÐË{Ì�Ù�Ë�Ò�ÓuÙ�Ñ�Í�ÓußuÑ�ÙPË�Ñ�ÖSÎÐ×PË{Ò%ÌuÙPÖ Î�ÓuÙ�Î*à�Ë%Ô�ÌIÒbÑ�ÎoÞWÍWÌUÝPËbÔ?Û¦Ñ�ÎÐ× ) å � 3 � ç / ^ ã � Ñ�ß�ëPÏ Ë ^
ÖÐ×�ÌfÛ¦Ö�Î�×PË�Ëwí�ÓuÒbÎ2ÓuÙPÝ¨ÒbÌ�ÍWÕ�ë�Î�ËbÝ�Î�ÏÐÓmàuË%Ô�Î�Ñ�Í�Ë%Ö�ÓuÙPÝ¨ÓuÍWÕ�Ô�Ñ�ÎÐëPÝPËbÖqÌ�ÚKÎ�×PË�Ò%Ì�ÙPÖ�Î,ÓuÙ�ÎSÍWÌUÝPË%Ô;ãzõ*×PË�ÖÐÌ�Ô�Ñ�Ý
Ô�Ñ�ÙPË%Ö¦Ó�ÏÐË�Î�×�Ë�Ëwí�ÓuÒbÎ�ÖÐÌ�Ô�ë�Î�Ñ�Ì�ÙPÖbã=õ*×PË�ÙUë�ÍWËbÏÐÑ�Ò%ÓuÔ5Ö Ì�Ô�ë�ÎÐÑ�Ì�Ù�Ö2Í�Ó½Î�Ò,×�ÛSËbÔ�Ô5Û¦Ñ�ÎÐ×�Î�×PË{Î�Ï ëPË{à�ÓuÔ�ëPËbÖ%ã
õzÓ�ØPÔ�ËbÖ ^ ÓuÙPÝ 6 ÖÐ×PÌmÛ Î�×PË¢ÒbÌ�Ù�à�ËbÏÐß�ËbÙPÒ%Ë¡ÏÐËbÖÐëPÔ�Î�Ö�ÚæÌuÏ�Î�×�Ñ�Ö�ÎÐË%Ö Î�Ò�ÓuÖ Ëuã�þSÌ�Ù�à�ËbÏÐß�ËbÙPÒ%Ë�×PÑ�Ö Î�ÌuÏ Þ�ÚæÌ�Ï

Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWËbÖ�Ñ�Ö¦ÖÐ×PÌmÛ¦Ù¤Ñ�ÙNõCÓuØPÔ�Ë ^ â»Û¦×�Ñ�Ô�Ë�õCÓuØPÔ�Ë 6 Ò%Ì�Ù�Î�ÓuÑ�ÙPÖ*ÎÐ×�Ó�Î�ÌuÚzÎÐ×PË	Ó�ÍWÕPÔ�Ñ�ÎÐëPÝPË%ÖbãSõ*×PË�ÏÐËbÖÐëPÔ�Î�Ö
ÖÐ×�ÌfÛ ÖÐË%ÒbÌ�ÙPÝIá7Ì�ÏÐÝ�Ë%Ï¦Ò%Ì�Ù�àuË%ÏÐßuË%ÙPÒbË	ÚæÌ�Ï*Ø[ÌuÎ�×�Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWËbÖ¦ÓuÙPÝ ÓuÍ�ÕPÔ�Ñ�Î�ëPÝPËbÖ¦Ó�Î � / ^ ã

BoÙ Î�×PÑ�Ö&Ö Ñ�Í�ÕPÔ�Ë�Ò�Ó�ÖÐËuâ=Û�Ë¨Ò%ÓuÙ�ÓuÔ�ÖÐÌ$ÒbÌ�Í�ÕPë�Î�Ë�Î�×PËWÖÐÌ�Ô�ë�Î�Ñ�Ì�ÙïØ�ÞïÓuÖÐÖ ëPÍ�Ñ�ÙPß Î�×�Ó�Î&Î�×PËWØ?ÌuëPÙPÝ�ÓuÏ�Þ
� / � �	��
{Ñ�ÖSÏÐË �PË%ÒbÎÐÑ�àuËuã [ ×PË%Ù�Î�×PË�ÜbË%ÏÐÌ¡Ô�Ëbà�ËbÔKÖÐË§Î�×�Ñ�Î�Ö�Î�×PË�Ø[Ì�ëPÙPÝ�Ó�Ï Þ � / � �	��
{Ñ�Ù�Î�×PË � á �¢ÖÐÕ�ÓuÒbËuâ
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% � � > ËbÏÐÏÐÌuÏ � > Ì�Ï ÝPË%Ï � ³ ËbÏÐÏÐÌuÏ � ³ Ì�Ï ÝPË%Ï � � Ë%Ï ÏÐÌ�Ï � � Ì�Ï ÝPË%Ï
I�ã 6 IJIDIJI IIã IJIDIJR�úJI ^ I IIã IJIDIJR ^ Ruø ^ IIã IJI ^ 6 úOVDG�ø
I�ã ^ IJIDIJI IIã IJIDI�ò 6 R�òuò I�ã?G ^ 6 a IIã IJIDIuøORJG�úDa I�ã?GJG�ú�ò IIã IJIDIJa ^ V 6D6 ^ ã IJIuúJR
I�ã?I�òDIDIJI IIã IJIDI ^ auøOI�ø ^ ã?aJRJIOV IIã IJIDI ^ ò�øOG�ø ^ ã?aJGJa�ú IIã IJIDI 6 IJROV
a ^ ã©ò�òDVDI
I�ã?I 6 ò
IJI IIã IJIDIJIuøOIOV
a 6 ã?IJIJGJa IIã IJIDIJI�úJGOV
I 6 ã?IJIJIJI IIã IJIDIJI�ò�ò�øuø ^ ã R ^ R�ò
I�ã?I ^ 6 òDI IIã IJIDIJIJIJROV
I 6 ã?IOVDIJR IIã IJIDIJIJIJR�úDI 6 ã?I�òDaJG IIã IJIDIJI ^ úJR ^ ^ ã RJR�ø�ø
I�ã?IJIJa 6 ò IIã IJIDIJIJI 6 a ^ ^ ã?GJR 6 ø IIã IJIDIJIJI 6 ò�ú ^ ã?GOVuú�ò IIã IJIDIJIJI�úJG 6 ^ ã GJa 6 ú
õCÓuØPÔ�Ë 6 `�ÿ�ÒbÒ%ëPÏÐÓuÒbÞ ÓuÙ�ÝNÒbÌ�Ù�à�Ë%Ï ß�Ë%Ù�Ò%Ë	ÌuÏÐÝPËbÏ�Ì�Ú=ÓuÍ�ÕPÔ�Ñ�Î�ë�ÝPË%Ö2Ñ�Ù ý=í�ÓuÍ�ÕPÔ�Ë ^ Ó½Î � / ^ 9eÍ ã

Ñ�Î�Û¦Ñ�Ô�ÔPÙ�ÌuÎqÔ�Ë�Ó�àuË¦ÎÐ×PË�ÝPÌ�ÍWÓuÑ�Ù>=�Ñ�ÙPÖ ÎÐË�ÓuÝ9âIÓ{ÙPË§Û«Ï�Ó�Þ�Û¦Ñ�Ô�Ô�Ø[Ë�ß�Ë%ÙPËbÏ�Ó�ÎÐË%Ý�Ñ�Ù¡Î�×PË¦ÒbÌ�ÍWÕ�ë�Î,Ó�ÎÐÑ�Ì�ÙPÓuÔ�Ö Õ�ÓuÒ%Ë
Ó�Î*ÎÐ×PË�Ö�ÓuÍ�Ë�Ô�ÌUÒ�Ó�ÎÐÑ�Ì�Ù � / � �	��
�Ó�ÙPÝ Û¦Ñ�Î�× ��×�Ó�àUÑ�ÙPß¡Ì�ÕPÕ[Ì�Ö Ñ�Î�Ë{Ö Ñ�ß�Ù�ÎÐÌ¡ÎÐ×PË�Ì�ÏÐÑ�ß�Ñ�ÙPÓuÔ?ÏÐÓ�Þ�ã

� Ì�Ï�Î�×�Ë¡ÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ëuâ?Û�Ë¡×�Ó�à�Ë�Î�Ì�ÝPË§Î�ËbÏÐÍ�Ñ�ÙPË¢Ø[Ì�ëPÙ�Ý�ÓuÏ Þ$Ò%Ì�Ù�ÝPÑ�ÎÐÑ�Ì�ÙPÖ�ÚæÌ�Ï�Î�×PË�Ñ�ÙPÒ%Ñ�ÝPË%Ù�Î�Ó�ÙPÝ¬Î�×PË
ÏÐË���Ë%Ò§Î�ËbÝîÏÐÓ�ÞIÖ�ÖÐË%ÕPÓuÏ�Ó�ÎÐË%Ô�Þ�ãN[ðË¢Ò�Ó�Ù¬ëPÖÐË	ÎÐ×PË¢ÖÐÓuÍWË&Ø?ÌuëPÙPÝ�ÓuÏ�Þ$ÒbÌ�ÙPÝPÑ�Î�Ñ�Ì�Ù¤ÓuÖ�Ñ�Ù$ÎÐ×PË¢ÙPÌuÙIáoÏ Ë ��ËbÒbÎ�Ñ�à�Ë
Ò�Ó�ÖÐË¢ÚæÌ�Ï�Î�×PË�Ñ�ÙPÒ%Ñ�ÝPË%Ù�Î�ÏÐÓ�Þ�ã�õ*×PË�ÏÐË���Ë%Ò§Î�Ñ�à�Ë¡Ï�Ó�ÞN×�ÓuÖ�ÎÐ×PË�Ö�ÓuÍ�Ë	ÎÐÏ�Ó�à�ËbÔ�Î�Ñ�ÍWË&ÓuÖ�ÎÐ×PË�Ñ�Ù�Ò%Ñ�Ý�Ë%Ù�Î{Ï�Ó�Þ$Ó�Î
Î�×�Ë�Ø[Ì�ëPÙ�Ý�ÓuÏ Þ � / � �	��
�ã
õ*×PË%Ï ËbÚæÌ�Ï Ëuâ�Û�Ë&×�Ó�àuË�ÎÐ×PË{ÚæÌ�Ô�Ô�ÌfÛ¦Ñ�ÙPß¢Ø[Ì�ëPÙPÝPÓuÏ Þ�Ò%Ì�ÙPÝ�Ñ�Î�Ñ�Ì�Ù�Ì�Ù � / � �	��
�â

; å � �	��
 3(��ç / ; å � �	��
 3 ( ��ç; -�å � �	��
 3(��ç / ; -Uå � �	��
 3 ( �uç; 4�å � �	��
 3(��ç / ; 4få � �	��
 3 ( ��ç
% å � �	��
 3(��ç / % å � �	��
 3 ( �uç
+¢å � �	��
 3(��ç / � ÚæÏ Ì�Í åæø�ú�ç Ñ�Ú <Cå � �	��
 3(��ç 1 I

+	å � �	��
 3 ( ��ç Ñ�Ú <Cå � �	��
 3(��ç � I
å;òJV�ç

PIÑ�ÍWÑ�Ô�ÓuÏ�Ø?Ì�ë�ÙPÝ�ÓuÏ�Þ¬Ò%Ì�Ù�ÝPÑ�ÎÐÑ�Ì�ÙPÖ{Ò%ÓuÙïØ[Ë¡ëPÖÐËbÝïÌ�Ù¯Î�×�ËWÌuÎÐ×PË%Ï�Ö Ñ�ÝPË � / � �����WÓuÙPÝ¯Û¦Ñ�Ô�Ô=ÙPÌuÎ�Ø[Ë¡Úæë�Ô�Ô�Þ
ÝPÑ�ÖÐÒ%ë�ÖÐÖÐËbÝ$×PËbÏÐË�ã � Ì�Ï2ÎÐ×PË{ÌuÎÐ×PË%Ï2ÎoÛ�ÌWØ[Ì�ëPÙ�Ý�ÓuÏÐÑ�Ë%Ö�� / ���	��
{ÓuÙPÝ � / ( ���	��
�â�Û�Ë�Ò�ÓuÙ ëPÖ Ë�ÎÐ×PË�Ö�ÓuÍ�Ë
Ø[Ì�ëPÙPÝ�Ó�Ï Þ�ÒbÌ�ÙPÝPÑ�Î�Ñ�ÌuÙPÖ¦ÓuÖ*Ñ�Ù�ÎÐ×PË�ÙPÌ�ÙIá7ÏÐË �PË%ÒbÎÐÑ�àuË&Ò%ÓuÖÐË�ÝPË§Î,ÓuÑ�Ô�Ë%Ý�Ñ�Ù�ÎÐ×PË�ÕPÏÐË§àUÑ�Ì�ëPÖ¦Ö Ë%ÒbÎÐÑ�Ì�Ù9ã

� Ñ�ßuëPÏÐËbÖ 6 ÓuÙPÝ¢ú�ÖÐ×PÌmÛ�Ö Ì�Ô�ë�ÎÐÑ�Ì�Ù�Ö!ÌuØ�Î,ÓuÑ�ÙPË%Ý	Ó�Î � / ^ ëPÖ Ñ�ÙPß�Î�×PËqÕPÏÐÌuÕ?Ì�Ö Ë%Ý¢Í�ËbÎÐ×PÌUÝ&Û¦Ñ�ÎÐ×&Ï Ë ��ËbÒbÎÐÑ�à�Ë
Ø[Ì�ëPÙPÝ�Ó�Ï ÞNÒ%Ì�ÙPÝ�Ñ�Î�Ñ�Ì�ÙPÖ�Ñ�Í�Õ?Ì�Ö Ë%Ý¤ÌuÙ¤Ø?Ì�Î�×¬Ø[Ì�ëPÙPÝ�Ó�ÏÐÑ�ËbÖ � /�� ^ ã � Ñ�ß�ë�ÏÐË 6 ÖÐ×PÌmÛ¦Ö�ÖÐË§à�Ë%Ù¯Ö Ë%ß�Í�Ë%Ù�Î�Ö
ÌuÚ¦ÜbË%ÏÐÌ¬Ô�ËbàuË%Ô2Ö ËbÎ�ÒbëPÏ àuË%Ö =�Î�×PË§Þ Ò%ÌuÏÐÏÐËbÖÐÕ[Ì�ÙPÝ�Î�Ì$ÖÐËbàuË%Ù
ØPÏ�Ó�ÙPÒ,×PË%Ö¡ÌuÚ*ÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë%Ö¢Ó�ÙPÝ�ÓuÍ�ÕPÔ�Ñ�Î�ëPÝPËbÖ
Ñ�Ù¬ÎÐ×PËWÕ�×eÞUÖ Ñ�Ò�Ó�ÔqÝ�Ì�Í�Ó�Ñ�Ù5ã YNë�Ô�Î�Ñ�ÕPÔ�Ë	ÏÐË �PË%ÒbÎÐÑ�Ì�Ù�Ö	ÓuÏ Ë¡Ò�ÓuÕ�ÎÐëPÏÐËbÝïÒbÔ�Ë�Ó�ÏÐÔ�Þ¤ÓuÖ�ÖÐ×PÌmÛ¦ÙðÑ�Ù � Ñ�ßuëPÏÐË¡ú�ÚæÌ�Ï
Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWËbÖ¦ÓuÙPÝNÓuÍWÕ�Ô�Ñ�ÎÐëPÝPËbÖ2ëPÖÐÑ�ÙPß ^ 6 I�ß�Ï Ñ�Ý�Õ[Ì�Ñ�Ù�Î�Ö*Ñ�Ù�Ø?ÌuÎÐ× � ÓuÙPÝ ��ÝPÑ�Ï Ë%Ò§Î�Ñ�ÌuÙPÖ%ã

� ��� � *%��� ��( - � � � / � � �
õ*×PË�à�ËbÔ�ÌUÒ%Ñ�ÎoÞWÚæëPÙPÒ§Î�Ñ�ÌuÙ Ñ�Ö*ß�Ñ�àuË%Ù Ø�Þ

) å � 3 � ç / ^ Q ^ ( Ëwí�Õ!å ( I Q©ò � ³ ç Q å;òDG�ç
õ*×PË$Úæë�ÙPÒbÎÐÑ�Ì�Ù Ñ�Ö�Ö ÞUÍWÍ�ËbÎÐÏÐÑ�Ò�Û¦Ñ�Î�× Ï Ë%Ö Õ?ËbÒbÎ�ÎÐÌ � / I�â*ÓuÙPÝ ÛSË¬Ó�Ô�ÖÐÌîË§íIÕ[Ë%Ò§Î¨Î�×PËNÖ�ÓuÍ�ËNÎoÞUÕ[Ë$ÌuÚ
Ö ÞUÍ�ÍWË§Î�Ï�Þ�Ñ�Ù�Ø[ÌuÎ�×�Î�×�Ë�ÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë{ÓuÙPÝ�Î�×PË�ÓuÍ�ÕPÔ�Ñ�Î�ë�ÝPËuã



���������
	��������	����������������������� "!#�
 $��%�&'�
	)(*�+��,-���� .&/�0�1	)2)3#��&4��5 ^ V

−1 −0.5 0 0.5 1
1

1.05

1.1

1.15

1.2

1.25

1.3

1.35

1.4

1.45

x (km)

T
im

e 
(s

)
Traveltime

−1 −0.5 0 0.5 1
0.13

0.135

0.14

0.145

0.15

0.155

0.16

x (km)

A

Amplitude

� Ñ�ß�ëPÏÐË ^ `!õCÏÐÓmàuË%Ô�Î�Ñ�Í�Ë%ÖzÓuÙPÝ¡ÓuÍ�ÕPÔ�Ñ�Î�ë�ÝPËSÓ½Î � / ^ å/9eÍ�çCÑ�Ù	ÎÐ×PË2ÒbÌ�ÙPÖ Î�ÓuÙ�Î0ÍWÌUÝPËbÔIëPÖ Ñ�ÙPß�Ó ^ 6 I½á7ØeÞ�á ^ 6 I
ß�Ï Ñ�Ý5ã PUÌ�Ô�Ñ�Ý�Ô�Ñ�Ù�ËD`=Î�×�Ë�Ëwí�ÓuÒbÎ�ÖÐÌuÔ�ë�ÎÐÑ�Ì�Ù5ã�þSÑ�ÏÐÒbÔ�ËbÖ `=Î�×�Ë�Ö Ì�Ô�ëIÎ�Ñ�ÌuÙ�ëPÖÐÑ�ÙPß�Î�×PË�Ô�ÌUÒ�ÓuÔ?Ô�Ë§à�Ë%ÔKÖ ËbÎ�Í�ËbÎ�×�ÌIÝ5ã

−1 −0.5 0 0.5 1

−1.5

−1

−0.5

0

0.5

1

1.5

x (km)

θ

Traveltime

−1 −0.5 0 0.5 1

−1.5

−1

−0.5

0

0.5

1

1.5

x (km)

θ

φ

� Ñ�ß�ëPÏÐË 6 `�þSÌ�Ù�Î�ÌuëPÏÐÖ�ÌuÚqÎ�×PË�ÎÐÏ�Ó�à�ËbÔ�Î�Ñ�ÍWË¢ÓuÙPÝ¬Î�×PË�ÜbË%Ï ÌNÔ�Ëbà�ËbÔ�ÖÐË§Î�Ó�Î � / I Q V�ò19UÍ Ñ�Ù¤ÎÐ×PË¡Ò%Ì�ÙPÖ�Î,ÓuÙ�Î
Í�ÌIÝPËbÔ5ëPÖ Ñ�ÙPß�Ó ^ 6 I½á7Ø�Þeá ^ 6 I�ß�Ï Ñ�Ý¨Û¦Ñ�ÎÐ×�ÏÐË �PË%ÒbÎÐÑ�àuË&Ø[Ì�ëPÙPÝPÓuÏ Þ�ÒbÌ�ÙPÝPÑ�Î�Ñ�Ì�ÙPÖ%ã



���������
	��������	����������������������� "!#�
 $��%�&'�
	)(*�+��,-���� .&/�0�1	)2)3#��&4��5 ^ G

−1 −0.5 0 0.5 1
0

1

2

3

4

5

6

x (km)

T
im

e 
(s

)

Traveltime

−1 −0.5 0 0.5 1
0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

x (km)

A

Amplitude

� Ñ�ß�ëPÏÐË�ú�` õ!Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë Ó�Î � / I Q V�ò19UÍ Û¦Ñ�Î�×
ÏÐË���Ë%Ò§Î�Ñ�à�Ë Ø?Ì�ë�ÙPÝ�ÓuÏ�Þ�Ò%Ì�ÙPÝ�Ñ�Î�Ñ�Ì�ÙPÖ�Ñ�Ù�ÎÐ×PË Ò%Ì�ÙPÖ�Î,ÓuÙ�Î
Í�ÌIÝPËbÔDã

� Ñ�ßuëPÏÐË¬ø
ÖÐ×PÌmÛ¦Ö�Î�×PËîÜ%ËbÏÐÌ
Ô�Ë§à�Ë%Ô{Ö ËbÎNÌmà�Ë%Ï Ô�Ó�ÞUÑ�ÙPß�Î�×�Ë¯ÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë¤ì�Ë%Ô�Ý Ó½Î � / ^ Q?a�ë�ÖÐÑ�Ù�ß(Ó
^ 6 I � ^ 6 I¡ßuÏÐÑ�Ý�Ñ�Ù ÎÐ×PË � á ��ÖÐÕ�ÓuÒbËuã�õ*×PË	Ý�Ó�ÖÐ×PËbÝ$Ô�Ñ�ÙPË{Ñ�Ö*ÎÐ×PË�Ô�ÌUÒ�Ó�ÎÐÑ�Ì�Ù�ÌuÚCÎ�×PË�ÜbË%ÏÐÌWÔ�Ë§à�Ë%Ô�Ö ËbÎ�ÓuÙPÝ�Î�×PË
ÖÐÌuÔ�Ñ�Ý�Ô�Ñ�ÙPËbÖ¦ÓuÏÐË{ÒbÌ�Ù�Î�Ì�ë�ÏÐÖ¦ÌuÚ!Î�×PË{Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWË�ìPË%Ô�Ý�+�ã�õ*×PË%Ï Ë�ÓuÏÐË�ÝPÑ�ÖÐÒ%ÌuÙeÎÐÑ�ÙeëPÑ�Î�Ñ�ËbÖ2Ñ�Ù�ÎÐ×PË{Î�Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë
ì�ËbÔ�Ý¡Ò%Ì�Í�Ñ�Ù�ß�ÚæÏÐÌ�Í�Î�×�Ë�ë�Õ?Ý�Ó½Î�Ë2Û¦Ñ�ÎÐ×PÑ�Ù&Î�×PË¦Ò%ÌuÍWÕPëIÎ,Ó�ÎÐÑ�Ì�Ù�Ó�ÔUÎÐëPØ?Ë�ã)E�ÌmÛ�ËbàuË%Ï%âUÖÐÑ�ÙPÒ%Ë2Û�Ë¦Ì�ÙPÔ�Þ	ëPÖ Ë*Î�×PË
Ñ�ÙIÚæÌ�ÏÐÍWÓ�Î�Ñ�Ì�Ù�ÙPË�ÓuÏqÎ�×PË{ÝPÓuÖÐ×PËbÝ�Ô�Ñ�ÙPËuâeÎ�×PË b ëPÍWÕ�Ö2Ñ�Ù + Û¦Ñ�Ô�Ô[ÙPÌuÎ2Ñ�Ù�Î�Ë%Ï�ÚæË%Ï Ë�Û¦Ñ�ÎÐ×�Î�×PË�Ñ�Ù�Î�ËbÏÐÕ[Ì�Ô�Ó�ÎÐÑ�Ì�ÙWÓuÖ
Ô�ÌuÙPß�ÓuÖ=Î�×�Ë%ÖÐË#b ëPÍ�ÕPÖ0ÓuÏ Ë¦Ó�Î0Ô�Ë%ÓuÖ Î�ÌuÙPË¦ß�ÏÐÑ�Ý�ÝPÑ�Ö�Î,ÓuÙPÒbË¦Ó�Û2Ó�Þ�ÚæÏÐÌuÍ Î�×�Ë*Ü%Ë%Ï Ì&Ô�ËbàuË%ÔPÖ ËbÎ�ã�õ*×�Ë%Ì�Ï ËbÎ�Ñ�Ò�ÓuÔ�Ô�Þuâ
Î�Ì$ÏÐË%Ö Ì�Ô�àuË�Î�×�Ë¨Ü%ËbÏÐÌ¬Ô�Ë§à�ËbÔSÖÐË§Î�Ñ�ÎÐÖÐËbÔ�Ú*Ì�Ù Ó$ß�Ñ�àuË%Ù�Í�Ë%Ö ×5âzÎoÛ�Ì¬Õ�ÓuÏ�Ó�Ô�Ô�ËbÔ0Ô�ËbàuË%Ô�ÖÐËbÎ¢ÖÐË%ßuÍWËbÙeÎÐÖ�ÖÐ×PÌuëPÔ�Ý
Ø[Ë�ß�ÏÐË%Ó�Î�ËbÏ¢Î�×�ÓuÙ�Ì�Ù�Ë % � ÝPÑ�Ö Î,Ó�ÙPÒ%Ë�Ó�ÛSÓmÞïÚæÏÐÌ�Í Ë�ÓuÒ,×
ÌuÎ�×�Ë%Ï�ÖÐÌ¬ÎÐ×�Ó�Î¢ÎÐ×PËbÞ�Ò%ÓuÙ�Ø?Ë�Ï Ë%Ö Ì�Ô�àuË%Ý5ãfBoÙ
Ì�ëPÏ�ÒbÌ�Í�ÕPë�Î,Ó½Î�Ñ�ÌuÙ�×PË%Ï ËuâeÛSË¦ÙPËbË%ÝWÎÐÌ�Õ?ËbÏ ÚæÌ�Ï Í Î�×�Ë�ÌuÏ Î�×�Ì�ß�Ì�Ù�Ó�Ô�Ñ�Ü%Ó�Î�Ñ�Ì�Ù	Õ�ÏÐÌUÒ%Ë%Ý�ëPÏÐË�â�ÓuÙ�Ý¡ÎÐ×PË¦ÙPÌ�Ï Í�ÓuÔ�Ö
ÚæÏÐÌuÍ Î�×�Ë2ÎoÛSÌ�Õ�ÓuÏÐÓuÔ�Ô�Ë%ÔUÔ�ËbàuË%Ô�Ö ËbÎ0ÖÐËbß�Í�Ë%Ù�Î�Ö0Ñ�Ù�ÎÐË%ÏÐÖ Ë%Ò§Î�Ñ�Ù¢Î�×PË¦Í�Ñ�ÝPÝ�Ô�ËSÖ Ì{Î�×�Ó�Î0Ý�Ñ�ÖÐÒbÌ�Ù�Î�Ñ�ÙUë�Ñ�Î�Ñ�Ë%Ö�Ó�ÕPÕ?Ë%ÓuÏ
Ñ�Ù�ÎÐ×PË*Î�Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë2ì�Ë%Ô�Ý5ã=õ!Ì	Ó�àuÌ�Ñ�Ý¡ÝPÑ�ÖÐÒ%ÌuÙeÎÐÑ�ÙeëPÑ�Î�Ñ�ËbÖ�Ñ�Ù�Î�ËbÏ ÚæËbÏÐÑ�Ù�ß�Û¦Ñ�Î�×�Ì�ëPÏ�ÒbÌ�ÍWÕ�ë�Î,Ó�ÎÐÑ�Ì�Ù9â�ÛSË�×�Ó�à�Ë¦Î�Ì
9uËbË%Õ�ÝPÑ�ÖÐÒbÌ�Ù�Î�Ñ�ÙeëPÑ�Î�Ñ�Ë%Ö�ÓmÛSÓ�ÞWÚæÏ Ì�Í Î�×�Ë�Ü%ËbÏÐÌ¢Ô�Ëbà�ËbÔ?Ö ËbÎ2Ó�Î2Ô�Ë�ÓuÖ�ÎSÌ�Ù�Ë % � Ó�Û2Ó�Þ�ã0õ*×PÑ�ÖSÑ�ÙWÎ�ë�ÏÐÙ¨Ï Ë%êeëPÑ�Ï Ë%Ö
Î�×PÓ�Î2Î�×�Ë�ÒbÌ�Í�ÕPë�Î,Ó½Î�Ñ�ÌuÙ�ÓuÔ[ÍWËbÖÐ×�ÏÐËbÖÐÌ�Ô�à�Ë�Î�×�Ë{Õ�ÓuÏ�Ó�Ô�Ô�ËbÔ?Ö Ë%ß�Í�Ë%Ù�ÎÐÖ�Ì�Ú!ÎÐ×PË{Ü%ËbÏÐÌ¡Ô�Ë§à�ËbÔ5ÖÐË§Î�ßuÏÐË�Ó½Î�Ë%Ï2ÎÐ×�ÓuÙ
6 % � ÝPÑ�Ö�Î,ÓuÙPÒbË¬Ó�Û2Ó�Þuã ÿ2Î�ÎÐ×PË$Î�Ñ�Õ ÌuÚ�Î�×�Ë¬Ü%Ë%Ï Ì�Ô�Ë§à�Ë%Ô�ÖÐËbÎ%â�ÎÐ×PË¤Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWËNÑ�Ö�ÒbÌ�Ù�Î�Ñ�ÙUë�Ì�ëPÖ�ÓuÔ�Ì�ÙPß
Î�×�Ë�Ü%ËbÏÐÌ¤Ô�ËbàuË%ÔSÖ ËbÎ%â=ÖÐÌ¤Ý�Ñ�ÖÐÒbÌ�Ù�Î�Ñ�ÙUë�Ñ�Î�Ñ�Ë%Ö�Ñ�ÙîÎ�×PË�Î�Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë�ì�Ë%Ô�ÝïÛ¦Ñ�Ô�Ô�ÙPÌuÎ¢×eëPÏ�Î	ÎÐ×PË�ÒbÌ�ÍWÕ�ë�Î,Ó�ÎÐÑ�Ì�Ù9ã
þSÌ�Í�ÕPë�Î�Ó�Î�Ñ�Ì�Ù�ÓuÔ�Ô�Þ�âUÝPëPË{ÎÐÌ¡ÎÐ×PË�ÖÐÍ�Ë�ÓuÏ Ñ�ÙPß�Ì�Ú=ÝPÑ�ÖÐÒ%ÌuÙeÎÐÑ�ÙeëPÑ�Î�Ñ�ËbÖ%âUÎ�×PË�ÏÐËbêeëPÑ�Ï Ë%Ý ÍWËbÖÐ× Í�Ó�Þ�Ø[Ë�ì�ÙPËbÏ%ã

% ÌuÎÐÑ�ÒbË¡ÓuÔ�Ö Ì�ÎÐ×�Ó�Î{ÎÐ×PË¡Ò%Ì�Ù�Î�ÌuëPÏÐÖ�ÓuÏ Ë�Õ?ËbÏÐÕ[Ë%ÙPÝPÑ�Ò%ëPÔ�ÓuÏ�Î�Ì�ÎÐ×PË�Ü%ËbÏÐÌ Ô�ËbàuË%Ô�Ö ËbÎ&ÓuÖ�ÝPË%Ö Ñ�ß�Ù�Ë%Ý5ã�ÿ�Ö �
à�ÓuÏÐÑ�Ë%Öbâ0ÎÐ×PË�Ü%ËbÏÐÌîÔ�Ë§à�Ë%ÔSÖÐËbÎ�Ñ�Ö�ÓuÝ�àuË%ÒbÎÐË%Ý ÖÐÌ¬Î�×�Ó½Î¡Ñ�Î�×�Ó�Ö�ÍWÌ�Ï Ë¨Î�ëPÏ Ù�ÓuÏ Ì�ëPÙPÝPÖ¡Ó�ÙPÝ�Î�×PË�ÙeëPÍ¢Ø[Ë%Ï�ÌuÚ
Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWË{Ó�ÏÐÏÐÑ�à�ÓuÔ�Ö2Ñ�ÙPÒ%Ï Ë�ÓuÖ Ë%Ö¦ÚæÏÐÌ�Í ^ Î�Ì�ú�ã
õ*×PË¨Ö Ì�Ô�ë�ÎÐÑ�Ì�Ù�Ö	Ñ�Ù � Ñ�ßuëPÏÐËbÖ�ò$ÓuÙ�Ý a$ÖÐ×�ÌfÛ ÎÐÏ�Ó�à�ËbÔ�Î�Ñ�ÍWËbÖ%â�Ó�ÍWÕPÔ�Ñ�ÎÐëPÝPË%Ö�ÓuÙ�Ý�ÖÐÌ�Í�Ë�Ñ�ÙeÎÐË%Ï ÍWËbÝPÑ�Ó�ÎÐË

êeë�ÓuÙ�Î�Ñ�Î�Ñ�Ë%Ö¢Ó½Î � / ^ ã?aNëPÖ Ñ�ÙPß ^ 6 I½á7Ø�Þeá ^ 6 INÓuÙPÝ 6 øJI½áoØ�Þ�á 6 øJI ß�Ï Ñ�ÝðÕ?Ì�Ñ�Ù�Î�Ö%âCÏÐËbÖÐÕ[Ë%ÒbÎÐÑ�àuË%Ô�Þuã$õ*×PË�ÖÐÌ�Ô�Ñ�Ý
Ô�Ñ�ÙPË%Ö{Ñ�Ù¬Î�×PË�Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWË�Ó�ÙPÝïÓ�ÍWÕPÔ�Ñ�ÎÐëPÝPË¢ÕPÔ�ÌuÎ�Ö�Ó�ÏÐË�Ì�Ø�Î�ÓuÑ�Ù�Ë%Ý¯ëPÖÐÑ�ÙPßNÓ�ÏÐÓ�Þ¤Î�ÏÐÓuÒ%Ñ�ÙPß�ÍWË§Î�×PÌUÝ5ã�õ*×PË



���������
	��������	����������������������� "!#�
 $��%�&'�
	)(*�+��,-���� .&/�0�1	)2)3#��&4��5 ^ R

−1 −0.5 0 0.5 1

−1.5

−1

−0.5

0

0.5

1

1.5

x (km)

θ
Traveltime

−1 −0.5 0 0.5 1

−1.5

−1

−0.5

0

0.5

1

1.5

x (km)

θ

φ

� Ñ�ß�ëPÏÐË�øW`*þSÌ�Ù�Î�Ì�ëPÏ Ö�ÌuÚzÎ�×PË�Î�ÏÐÓmàuË%Ô�Î�Ñ�Í�Ë�ÓuÙPÝ$ÎÐ×PË�Ü%Ë%Ï Ì¨Ô�Ë§à�ËbÔCÖ ËbÎ�Ñ�Ù ÎÐ×PË&ÛSÓ�à�Ëbß�ëPÑ�Ý�Ë	Í�ÌIÝPËbÔ�ëPÖÐÑ�ÙPß¨Ó
^ 6 IfáoØ�Þ�á ^ 6 I¢ßuÏÐÑ�Ý Ó�Î � / ^ Q?aD9eÍ ã
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� Ñ�ß�ëPÏÐË�ò�`�õ!Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ëuâ!ÓuÍ�ÕPÔ�Ñ�Î�ëPÝ�Ëuâ % ÓuÙ�Ý ; 4	Ó�Î � / ^ Q aD9eÍ Ñ�ÙîÎÐ×PË�Û2Ó�àuË%ß�ëPÑ�ÝPË�Í�ÌUÝPË%Ô=ë�ÖÐÑ�Ù�ß$Ó
^ 6 IfáoØ�Þ�á ^ 6 I¢ßuÏÐÑ�Ý9ã
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� Ñ�ß�ëPÏÐË]a�`�õ!Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ëuâ!ÓuÍ�ÕPÔ�Ñ�Î�ëPÝ�Ëuâ % ÓuÙ�Ý ; 4	Ó�Î � / ^ Q aD9eÍ Ñ�ÙîÎÐ×PË�Û2Ó�àuË%ß�ëPÑ�ÝPË�Í�ÌUÝPË%Ô=ë�ÖÐÑ�Ù�ß$Ó
6 øOIfáoØ�Þ�á 6 øOI¢ßuÏÐÑ�Ý9ã
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� Ñ�ß�ëPÏÐËeV�`CõCÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWË�Ó�Î � / ^ Q?aD9eÍ Ñ�Ù�ÎÐ×PË¦Û2Ó�à�Ëbß�ëPÑ�ÝPË�Í�ÌIÝ�Ë%Ô�ëPÖ Ñ�ÙPß ^ 6 I½á7ØeÞ�á ^ 6 I�ÓuÙPÝ 6 øOI½á7ØeÞ�á 6 øOI
ß�Ï Ñ�ÝPÖ�åæÒ%Ñ�Ï Ò%Ô�Ë%Ö,ç�àUÖbã0ÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë{ØeÞ�Ó�ÏÐÓmÞ�Î�Ï�Ó�Ò%Ñ�Ù�ß�ÍWË§Î�×PÌUÝðå�ÖÐÌuÔ�Ñ�Ý�Ô�Ñ�ÙPË�ç§ã
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� Ñ�ß�ëPÏÐËHGL`F@KÌIÒ%Ó�Î�Ñ�Ì�Ù¤ÌuÚ�Ò�Ó�ëPÖ ÎÐÑ�Ò%Ö�Ó�ÙPÝ¯ÖÐÌ�Í�Ë�Ï�Ó�ÞUÖ{ÚæÏÐÌ�Í Ó�Ï�Ó�Þ$ÎÐÏ�ÓuÒbÑ�ÙPß�Í�ËbÎÐ×PÌIÝ¯Ñ�Ù¤Î�×PË¢ÛSÓ�à�Ë%ßuëPÑ�ÝPË
Í�ÌIÝPËbÔDã0þ2Ó�ëPÖ ÎÐÑ�Ò%Ö�ÓuÏ Ë{ÝPËbÎÐË%Ï ÍWÑ�ÙPË%Ý�Ø�Þ�Î�×PË{Ô�ÌIÒ%ÓuÔ5Ô�Ëbà�ËbÔKÖÐË§Î�Í�ËbÎÐ×PÌUÝ¨Û¦Ñ�Î�× Ó¡úJaJIfáoØ�Þ�álúJaJI¢ßuÏÐÑ�Ý�Ñ�Ù¨Î�×PË
� á ��Ö Õ�ÓuÒ%Ë�ã

ÖÐÌuÔ�ë�ÎÐÑ�Ì�ÙPÖ�ÓuÏ Ë¢Ö ÞUÍ�ÍWË§Î�ÏÐÑ�Ò	Ó�Ö�Ë§íIÕ[Ë%ÒbÎÐË%Ý5ã&þSÌ�Í�Õ�ÓuÏ Ñ�Ö Ì�ÙPÖ�Ø[ËbÎoÛ�Ë%ËbÙ¬Î�×PË¢Ö Ì�Ô�ëIÎ�Ñ�ÌuÙNÚæÏÐÌuÍ ÎÐ×PË�ý�ëPÔ�Ë%ÏÐÑ�ÓuÙ
Í�ËbÎ�×�ÌIÝ¬Ó�ÙPÝ$Î�×PÓ�Î�ÚæÏÐÌuÍ ÓWÏ�Ó�ÞNÎÐÏ�ÓuÒbÑ�ÙPß�ÍWË§Î�×PÌUÝ¤ÓuÏ Ë�ÓuÔ�ÖÐÌ�Ö ×PÌmÛ¦Ù¯Ñ�Ù � Ñ�ß�ëPÏ ËHVIã�ÿ�Ö�Û�Ë�ÍWËbÙ�Î�Ñ�ÌuÙPË%Ý
Ë�Ó�ÏÐÔ�Ñ�Ë%ÏbâIÎ�×�Ë�à�Ë%Ô�ÌIÒbÑ�ÎoÞ�ÍWÌUÝPË%Ô?Ñ�Ö*Ó�ÕPÕPÏÐÌ�íIÑ�ÍWÓ�ÎÐË%Ý�Ø�Þ�Ó�Ò%Ì�Ù�Ö Î,Ó�ÙeÎ�ÙPË%ÓuÏ2Î�×�Ë{ÖÐÌ�ëPÏ Ò%Ë�ÓuÙPÝ�ÎÐ×PÑ�Ö*ß�Ñ�à�ËbÖ2Î�×PË
Ñ�Ù�Ñ�Î�Ñ�ÓuÔ�ÒbÌ�ÙPÝPÑ�Î�Ñ�ÌuÙ % /8(*6 Ó�Î � / ��� ã � ÌuÏ!ÎÐ×PÑ�Ö�Û2Ó�àuË%ß�ëPÑ�ÝPË2Í�ÌIÝ�Ë%ÔDâ½Ø[Ë%Ò�Ó�ëPÖÐË <�- / > 4 / I�â½Î�×PË�Ë%êeë�Ó�ÎÐÑ�Ì�Ù
ÚæÌ�Ï % Ñ�Ö�Õ�ëPÏÐËbÔ�ÞWÓuÝ�àuË%ÒbÎÐÑ�àuËD=PÎ�×�Ë%ÏÐË§ÚæÌ�ÏÐË�Î�×PË�Ë§í�ÓuÒ§Î*ÖÐÌ�Ô�ë�Î�Ñ�Ì�Ù�Ñ�Ö % å � = � 3(�uç / á 6 âUÛ¦×PÑ�Ò,×�Ñ�ÖqÑ�ÙPÝPËbÕ?ËbÙPÝPËbÙeÎ
ÌuÚ � ã0õ*×PË�àuÓ�ÏÐÑ�Ó½Î�Ñ�ÌuÙPÖSÑ�Ù�ÎÐ×PË�ÖÐëPØ�ÕPÔ�ÌuÎÐÖ¦ÌuÚ % Ñ�Ù � Ñ�ßuëPÏÐËbÖ�ò¡Ó�ÙPÝ a¡ÓuÏ Ë�ÝPëPË{Î�Ì¡ÙeëPÍ�Ë%ÏÐÑ�Ò�ÓuÔ9Ë%ÏÐÏ Ì�ÏÐÖbã
õ*×PË	Ö Ñ�ÙPßuëPÔ�ÓuÏ Ñ�ÎÐÑ�Ë%ÖSÑ�Ù�Î�×PË&ÓuÍ�ÕPÔ�Ñ�Î�ëPÝ�Ë%Ö%â�ÖÐ×PÌmÛ¦Ù¤Ñ�ÙNëPÕ�Õ?ËbÏ�Ï Ñ�ß�×�Î¦ÖÐë�Ø�ì�ß�ëPÏ Ë%Ö�Ñ�Ù � Ñ�ß�ë�ÏÐË%Ö�ò¡ÓuÙPÝ a�â

Ò%ÌuÍWË�ÚæÏÐÌ�Í ÎÐ×PË�àuÓ�ÙPÑ�Ö ×PÑ�ÙPß�ÌuÚ ; 4�Ì�Ù Î�×PË�Ü%ËbÏÐÌ¨Ô�ËbàuË%Ô�ÖÐË§Î�ÌuÚ ; â»ÖÐ×PÌmÛ¦Ù¬Ñ�Ù Ô�ÌmÛ�Ë%Ï�ÏÐÑ�ß�×�Î�Ö ëPØ�ì�ßuëPÏÐËbÖ�Ñ�Ù
� Ñ�ß�ëPÏÐËbÖ�ò�ÓuÙPÝ a¡Ï Ë%Ö Õ?ËbÒbÎ�Ñ�à�ËbÔ�Þ�â[Ó�Î�Ó�ÏÐÌ�ëPÙ�Ý � / � IRQäø�òIã
õ*×PË	Ò%ÓuëPÖ�Î�Ñ�Ò�ÒbëPÏ àuË%Ö�ÝPË§Î�ËbÒbÎ�ËbÝ¤Ø�Þ�Î�×PË�Ô�ÌUÒ�Ó�Ô5Ô�Ë§à�Ë%Ô�Ö ËbÎ�ÍWË§Î�×PÌUÝ$Ó�ÏÐË�ÖÐ×PÌmÛ¦Ù¤Ñ�Ù � Ñ�ß�ëPÏ Ë GL`qÒ%Ñ�Ï Ò%Ô�Ë%Ö

ÓuÏ Ë�Ò%Ì�Í�ÕPë�ÎÐË%Ý¬Ô�ÌUÒ�Ó½Î�Ñ�ÌuÙPÖ�ÌuÚ0ÎÐ×PË�Ò�Óuë�Ö Î�Ñ�Ò%Ö{Ñ�Ù¤Î�×PË¢ÛSÓ�à�Ë%ßuëPÑ�ÝPË¡Í�ÌIÝ�Ë%ÔDâ9ÓuÙPÝ¬Î�×�Ë�ÖÐÌ�Ô�Ñ�Ý¤Ô�Ñ�ÙPËbÖ{ÓuÏÐË&Î�×PË
Ï�Ó�ÞUÖ{Ë%ÍWÓuÙ�Ó½Î�Ñ�Ù�ß�ÚæÏÐÌ�Í Î�×�Ë�ÖÐÌ�ëPÏ Ò%Ë�ÒbÌ�ÍWÕ�ë�Î�ËbÝ¬ØeÞ¬Ó¨Ï�Ó�ÞNÎÐÏ�ÓuÒbÑ�ÙPß�Í�ËbÎÐ×PÌUÝ5ã�õ*×PË�Ò�Óuë�Ö Î�Ñ�Ò¢Ô�ÌUÒ�Ó½Î�Ñ�ÌuÙPÖ
ÓuÏ Ë�Ëwí�ÓuÒbÎÐÔ�Þ¨ÎÐ×PÌ�ÖÐË�ÕPÔ�ÓuÒ%ËbÖ*Û¦×PË%Ï Ë�ÏÐÓ�ÞIÖ¦ÚæÌ�Ï Í ÓuÙ Ë%Ù�à�ËbÔ�Ì�ÕNÓuÖ¦ÖÐËbË%ÙNÑ�Ù�Î�×PË{ì�ßuëPÏÐË�ã

� � � �)-�1 (+!#/2- � * � � / � � �
õ*×PÑ�Ö¨Ë§í�ÓuÍ�ÕPÔ�ËNÑ�Ö�ÓuÝ�ÓuÕ�ÎÐË%Ý«ÚæÏÐÌuÍ ÎÐ×PË¤Ö Ñ�ÙeëPÖÐÌuÑ�Ý�ÓuÔ�Û2Ó�àuË%ß�ëPÑ�ÝPË¬Í�ÌIÝPËbÔ�ë�ÖÐË%Ý Ñ�Ù�ñóú�òIâ2úJafôDâ�ÓuÙ�Ý Î�×PË
à�ËbÔ�ÌUÒ%Ñ�ÎoÞ�ÚæëPÙPÒ§Î�Ñ�Ì�Ù�Ñ�Ö¦ß�Ñ�àuË%Ù�Ø�Þ

) å � 3 � ç / ^ / IRQ 6 Ö Ñ�Ù5å�IRQ ò # � ç�Ö Ñ�Ù5ñóú # å � / IRQ ò�ò�çlô Q å;òDR�ç
õ*×PË2ÜbË%ÏÐÌ�Ô�Ë§à�Ë%ÔUÖÐË§Î�ÓuÙ�Ý	Î�×PË�Ò%Ì�Ù�ÎÐÌ�ëPÏÐÖCÌuÚPÎÐ×PË�ÎÐÏ�Ó�à�ËbÔ�Î�Ñ�ÍWË�ì�ËbÔ�Ý&ØeÞ&Ó ^ 6 I�Ø�Þ ^ 6 I�ß�ÏÐÑ�Ý&Ñ�Ù � á ��Ö Õ�ÓuÒ%Ë
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� Ñ�ß�ëPÏÐËCRL`�þSÌ�Ù�Î�Ì�ëPÏ Ö{ÌuÚ0Î�×PË&Î�Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë¢ÓuÙ�Ý¤Î�×PË¢ÜbË%Ï Ì Ô�ËbàuË%ÔzÖ ËbÎ�Ó�Î � / 6 Q?ID9eÍ�Ñ�Ù$Î�×�Ë]PIÑ�ÙeëPÖ Ì�Ñ�ÝPÓuÔ
Í�ÌIÝPËbÔ5Ø�Þ�Ó ^ 6 I½á7ØeÞ�á ^ 6 I¢ß�Ï Ñ�Ý5ã

Ó�Î � / 6 Q?I&Ó�ÏÐË*ß�Ñ�à�Ë%Ù�Ñ�Ù � Ñ�ß�ëPÏ Ë"R�ã=ÿ�Ö0Ï Ë%ÍWÓuÏX9�Ë%ÝWÓuØ?ÌmàuËuâeÎ�×PË*Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWËSÚæë�ÙPÒbÎÐÑ�Ì�Ù�Ñ�Ö�Ì�Ù�Ô�Þ¢ë�Õ?Ý�Ó½Î�Ë%Ý
Û¦Ñ�ÎÐ×PÑ�Ù¡Ó�ÎÐëPØ[Ë�Ó�ÏÐÌ�ëPÙ�Ý¢Î�×PË¦Ü%ËbÏÐÌ�Ô�Ë§à�ËbÔ�ÖÐËbÎ%âeÓuÙPÝ�Î�×�Ë�Ý�Ñ�ÖÐÒbÌ�Ù�Î�Ñ�ÙUë�Ñ�ÎoÞ&Ñ�Ù�Î�×PË2ÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë�ì�ËbÔ�Ý¡Ñ�Ö�ÒbÔ�Ë�Ó�ÏÐÔ�Þ
ÖÐËbË%Ù¯Ñ�ÙNÎ�×PË¢Ô�ËbÚ Î�ÖÐëPØ�ìPß�ëPÏÐË�Ì�Ú � Ñ�ß�ë�ÏÐËHRIã � Ñ�ß�ë�ÏÐË%Ö ^ I¨ÓuÙ�Ý ^ ^ ÖÐ×�ÌfÛ Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWËbÖ%â5Ó�ÍWÕPÔ�Ñ�ÎÐëPÝPË%Ö�ÓuÙPÝ
ÖÐÌuÍWË{Ñ�ÙeÎÐË%Ï ÍWËbÝPÑ�Ó�ÎÐË�êeë�ÓuÙ�ÎÐÑ�Î�Ñ�Ë%Ö*Ó½Î � / 6 ã?I¢ëPÖÐÑ�ÙPß ^ 6 I½á7Ø�Þeá ^ 6 I¢Ó�ÙPÝ 6 øOI½á7ØeÞ�á 6 øOI	ß�Ï Ñ�ÝPÖbâPÏÐËbÖÐÕ[Ë%Ò§Î�Ñ�àuË%Ô�Þ�ã
õ*×PË�ÖÐëPØPÕ�Ô�ÌuÎÐÖCÚæÌ�ÏKÎ�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWËbÖCÑ�Ù � Ñ�ß�ëPÏ Ë%Ö ^ I�ÓuÙ�Ý ^ ^ ÖÐ×PÌmÛ�Î�×PÓ�ÎCÎÐ×PË�ÎÐÏÐÑ�ÕPÔ�Ñ�Ò�Ó�ÎÐÑ�Ì�ÙPÖ9Ñ�Ù�Î�×PËqÎ�Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë
ÝPË§à�Ë%Ô�Ì�Õ[Ë%ÝðÓ�Î � / 6 ã?I�ÓuÏÐË¢ÒbÔ�Ë%ÓuÏÐÔ�Þ$Ò%ÓuÕ�Î�ë�ÏÐË%Ý¯Ø�Þ¤ÎÐ×PË�Ô�Ë§à�Ë%ÔzÖÐËbÎ�ý�ëPÔ�Ë%Ï Ñ�ÓuÙ¬Í�ËbÎÐ×PÌIÝ9ãHPIÑ�ÙPß�ëPÔ�ÓuÏÐÑ�Î�Ñ�Ë%Ö¦Ñ�Ù
Î�×�Ë�Ó�ÍWÕPÔ�Ñ�ÎÐëPÝPË2ÒbÌ�ÍWË2ÚæÏ Ì�Í ÎÐ×PË¦ÌfàuË%Ï�Î�ëPÏ ÙPÑ�ÙPß�ÌuÚ[Î�×PË¦ÜbË%ÏÐÌ�Ô�Ë§à�ËbÔ[Ö ËbÎqÑ�Ù�ÎÐ×PË¦ÕP×�ÓuÖ Ë�Ö Õ�ÓuÒ%Ë�âeÑDãóËuã ; 4 / I�â
Û¦×PÑ�Ò,×�Ñ�Ö�Ö ×PÌmÛ¦Ù¨Ñ�Ù�ÎÐ×PË�Ô�ÌmÛSËbÏqÏ Ñ�ß�×�Î0Ö ëPØ�ì�ß�ë�ÏÐË�Ñ�Ù � Ñ�ß�ë�ÏÐË%Ö ^ I�ÓuÙ�Ý ^ ^ ã=þSÔ�Ì�Ö Ë§á7ëPÕWÑ�Ù�ÎÐ×PË*Î�Ï Ñ�ÕPÔ�Ñ�Ò�Ó½Î�Ñ�ÌuÙ
ÏÐËbß�Ñ�ÌuÙ Ñ�Ö*ÖÐ×PÌmÛ¦Ù Ñ�Ù � Ñ�ß�ëPÏÐË ^ 6 `�ÖÐÌ�Ô�ë�Î�Ñ�Ì�ÙPÖSÚæÏ Ì�Í ÎÐ×PË�Ô�Ë§à�Ë%ÔKÖ ËbÎ�Í�ËbÎ�×�ÌIÝ ÓuÏ Ë�Ö ×PÌmÛ¦Ù$Ñ�Ù�Ò%Ñ�Ï Ò%Ô�Ë%Ö2Û¦×PÑ�Ô�Ë
ÖÐÌuÔ�ë�ÎÐÑ�Ì�ÙPÖ2ÚæÏ Ì�Í ÎÐ×PË�Ï�Ó�Þ¨ÎÐÏ�ÓuÒbÑ�ÙPß�Í�ËbÎÐ×PÌIÝ ÓuÏ Ë�ÖÐ×PÌmÛ¦Ù$Ñ�Ù�ÝPÌuÎ�Öbã

� Ñ�ßuëPÏÐË ^ úïÖ ×PÌmÛ¦Ö¨Ô�ÌUÒ�Ó�ÎÐÑ�Ì�Ù�Ö�Ì�Ú{Î�×PËNÒ�ÓuëPÖ�Î�Ñ�Ò%Ö¨ÝPË§Î�ËbÒbÎ�ËbÝ ØeÞ
Î�×�Ë$ÕPÏ Ì�Õ?ÌuÖÐË%Ý(ÍWË§Î�×PÌUÝ5â¦ÓuÙPÝ Î�×PË
ÏÐËbÖÐëPÔ�Î�Ö¦ÍWÓ�Î�Ò,×�Û¦Ñ�ÎÐ× ÎÐ×�Ó�Î*ÚæÏ Ì�Í ÎÐ×PË�Ï�Ó�Þ¨Î�ÏÐÓuÒ%Ñ�ÙPß¡ÍWË§Î�×PÌUÝ5ã

� ��� � 
)1 $
	+� $9-�� � * 6 � /2(+!:- � / � � �
õ*×PÑ�ÖNËwíPÓ�ÍWÕPÔ�Ë¯Ñ�Ö�Î�×PË Y$ÓuÏ ÍWÌ�ë�ÖÐÑ�ÍWÌUÝPËbÔ�ÚæÏÐÌ�Í ÎÐ×PË ^ RJRJa B % �"Boÿ [ðÌ�ÏX9eÖ ×PÌ�Õ Ì�Ù YNëPÔ�Î�Ñ�áoÓuÏÐÏ Ñ�à�ÓuÔ
õ!Ï�Ó�à�ËbÔ�Î�Ñ�ÍWËbÖ%ã õ*×PËNÒ�ÓuÔ�Ñ�ØPÏÐÓ�Î�Ñ�Ì�Ù�Ý�Ó�Î,ÓîëPÖÐËbÝ ×PËbÏÐËNÛ�Ë%Ï Ë¤Ò%ÌuÍWÕPëIÎ�Ë%Ý(ØeÞ ü�Ïbã �{Ô�Ñ�Í�Ë%Ö¡ÓuÙPÝ(Ò�ÓuÙ Ø?Ë
ÚæÌ�ëPÙ�Ý¨Ó�Îq×�ÎÐÎÐÕ>` ��� Û*Û*Û�ãäÒ%Ó�ÓuÍ ãäÏ Ñ�ÒbËuãóË%ÝPë ��� Ø[Ë%Ù�Ó�ÍWÌ�ë � Î�ÏÐÓmàuË%Ô�Î�Ñ�Í�Ë%Öbãä×�ÎÐÍWÔ;ã=õ*×PÑ�ÖqÑ�ÖqÓ�Ö ÞUÙ�Î�×PË§Î�Ñ�Ò�Í�ÌIÝPËbÔ
Û¦×PÑ�Ò,× Û¦Ñ�Ô�Ô9Ò,×PÓuÔ�Ô�Ë%ÙPß�Ë�ÎÐ×PË�Ô�Ë§à�Ë%Ô�Ö ËbÎ�ÍWË§Î�×PÌUÝ�ëPÖÐËbÝ$×PËbÏÐË�ã
õ*×PË*Ì�Ï Ñ�ß�Ñ�Ù�ÓuÔ�Y$ÓuÏ ÍWÌuëPÖÐÑIÍWÌUÝPË%ÔUÑ�ÖCÖ�ÓuÍ�ÕPÔ�Ë%Ý¢Ì�Ù¢Ó 6 ø�Í�Ø�Þ 6 ø�Í�ß�Ï Ñ�Ý5â�Ò%Ì�Ù�ÖÐÑ�Ö�Î�Ñ�ÙPß�ÌuÚ[úJG�ø�Ö�ÓuÍ�ÕPÔ�Ë%Ö

Ñ�Ù ÎÐ×PË � áoÝPÑ�ÏÐËbÒbÎ�Ñ�Ì�Ù ÓuÙPÝ ^ 6D6 ÖÐÓuÍ�ÕPÔ�ËbÖ�Ñ�Ù Î�×�Ë � áoÝPÑ�ÏÐË%Ò§Î�Ñ�Ì�Ù>=�Î�×�Ë%ÏÐË§ÚæÌ�ÏÐË¬ÎÐ×PË¯ÍWÌUÝPË%Ô�ÝPÑ�Í�Ë%Ù�ÖÐÑ�ÌuÙ«Ñ�Ö
R�ã ^ R 6 9eÍ Ô�Ì�ÙPß¡Ñ�Ù�ÎÐ×PË � á7ÝPÑ�Ï Ë%Ò§Î�Ñ�ÌuÙ�ÓuÙPÝ 6 ã RJI�øJ9eÍ ÝPË%ËbÕ$Ñ�Ù�ÎÐ×PË � áoÝ�Ñ�ÏÐËbÒbÎÐÑ�Ì�Ù5ã BoÙ Î�×PË�Ò%ÌuÍWÕPëIÎ,Ó�ÎÐÑ�Ì�Ù�Ó�Ô
ÏÐËbÖÐëPÔ�Î�Ö�ÕPÏÐËbÖÐËbÙeÎÐË%Ý¤×�Ë%ÏÐË�â[Û�Ë�ëPÖÐË&Ó�Õ[Ì�Ï�Î�Ñ�ÌuÙ Ì�Ú Y$ÓuÏ ÍWÌuëPÖÐÑKÍ�ÌIÝ�Ë%ÔDâ�ÑDãóËuã�â?Ó�Û¦Ñ�Ù�ÝPÌmÛ ÚæÏÐÌuÍ 6 ã?auøJ9eÍ Î�Ì
R�ãäúJaD9eÍ Ñ�Ù¡ÎÐ×PË � áoÝPÑ�ÏÐËbÒbÎ�Ñ�Ì�Ù¡ÓuÙPÝ¡ÚæÏÐÌuÍ ID9eÍ Î�Ì 6 ã?RJIuøD9UÍ Ñ�Ù�Î�×PË � á7ÝPÑ�Ï Ë%Ò§Î�Ñ�ÌuÙ5ãzõ*×PË�ÖÐÌuëPÏÐÒbË�Ñ�Ö�Ô�ÌUÒ�Ó�ÎÐË%Ý
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� Ñ�ß�ëPÏÐË ^ IL`¦õ!Ï�Ó�à�ËbÔ�Î�Ñ�ÍWË�â9Ó�ÍWÕPÔ�Ñ�ÎÐëPÝPËuâ % ÓuÙPÝ ; 4{Ó�Î � / 6 Q?ID9eÍ Ñ�Ù$Î�×�Ë]PIÑ�ÙeëPÖ Ì�Ñ�ÝPÓuÔCÍ�ÌUÝPË%Ô!ëPÖÐÑ�ÙPß�Ó
^ 6 IfáoØ�Þ�á ^ 6 I¢ßuÏÐÑ�Ý9ã
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� Ñ�ß�ëPÏÐË ^ ^ `¦õ!Ï�Ó�à�ËbÔ�Î�Ñ�ÍWË�â9Ó�ÍWÕPÔ�Ñ�ÎÐëPÝPËuâ % ÓuÙPÝ ; 4{Ó�Î � / 6 Q?ID9eÍ Ñ�Ù$Î�×�Ë]PIÑ�ÙeëPÖ Ì�Ñ�ÝPÓuÔCÍ�ÌUÝPË%Ô!ëPÖÐÑ�ÙPß�Ó
6 øOIfáoØ�Þ�á 6 øOI¢ßuÏÐÑ�Ý9ã
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� Ñ�ß�ëPÏÐË ^ 6 `KõCÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWË0Ó�Î � / 6 Q?I89eÍ Ñ�Ù{Î�×PË PIÑ�ÙeëPÖÐÌ�Ñ�Ý�ÓuÔ�Í�ÌUÝPË%Ô�ë�ÖÐÑ�Ù�ß ^ 6 I½áoØ�Þ�á ^ 6 I*ÓuÙPÝ 6 øOI½á7ØeÞ�á 6 øOI
ß�Ï Ñ�ÝPÖ�åæÒ%Ñ�Ï Ò%Ô�Ë%Ö,ç�àUÖbã0ÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë{ØeÞ�Ó�ÏÐÓmÞ�Î�Ï�Ó�Ò%Ñ�Ù�ß�ÍWË§Î�×PÌUÝðå�ÝPÌuÎÐÖ,çwã
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� Ñ�ß�ëPÏÐË ^ ú�` @KÌIÒ%Ó�Î�Ñ�Ì�Ù�ÌuÚ�Ò%ÓuëPÖ ÎÐÑ�ÒbÖ�ÓuÙ�Ý¤ÖÐÌ�Í�Ë�Ï�Ó�ÞUÖ�ÚæÏ Ì�Í ÓWÏÐÓmÞ�ÎÐÏ�ÓuÒbÑ�ÙPß�Í�ËbÎ�×�ÌIÝNÑ�Ù�Î�×PËCPIÑ�ÙeëPÖ Ì�Ñ�ÝPÓuÔ
Í�ÌIÝPËbÔDã0þ2Ó�ëPÖ ÎÐÑ�Ò%Ö�ÓuÏ Ë{ÝPËbÎÐË%Ï ÍWÑ�ÙPË%Ý�Ø�Þ�Î�×PË{Ô�ÌIÒ%ÓuÔ5Ô�Ëbà�ËbÔKÖÐË§Î�Í�ËbÎÐ×PÌUÝ¨Û¦Ñ�Î�× Ó¡úJaJIfáoØ�Þ�álúJaJI¢ßuÏÐÑ�Ý�Ñ�Ù¨Î�×PË
� á ��Ö Õ�ÓuÒ%Ë�ã
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� Ñ�ß�ëPÏÐË ^ øW`ðþSÌ�Ù�ÎÐÌ�ëPÏÐÖ�ÌuÚ{Î�×PËNÎ�Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë$Ó�ÙPÝ(Î�×�Ë¤Ü%ËbÏÐÌ�Ô�Ë§à�ËbÔ�ÖÐË§Î�Ñ�Ù
Î�×PË Y$ÓuÏÐÍ�Ì�ëPÖ Ñ�Í�ÌUÝPË%Ô�Ó�Î
� / IRQ?ID9eÍNã
Ó�Î � / a�ã I
9UÍ/Ó�ÙPÝ � / 6 ã?GD9eÍ ã�õ*×PË�ÕPë�ÏÐÕ[Ì�ÖÐËWÑ�Ö{Î�ÌNÒ%Ì�Í�ÕPë�ÎÐË¤åæÕ?Ì�Ö ÖÐÑ�ØPÔ�Þ¬Í	ëPÔ�ÎÐÑ�à�ÓuÔ�ë�Ë%Ý»ç�ÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë%Ö
ÚæÌ�Ï*Î�×�Ì�ÖÐË�Ö�ÓuÍ�ÕPÔ�Ñ�ÙPß�Õ[Ì�Ñ�Ù�ÎÐÖ%â�ÑDãóËuã0Î�×�Ë&Ï Ë%Ò%ËbÑ�àuË%ÏÐÖ�ÚæÏÐÌ�Í ^ aJI¢Î�ÌWúuøOI¡Ì�Ù�Î�×PË�ÖÐëPÏ�Ú�ÓuÒ%Ë � / I�ã?ID9eÍNãSPIÑ�ÙPÒ%Ë
Û�Ë�ÓuÏÐË�ëPÖÐÑ�ÙPß¬Ó$Ô�ÌIÒ%ÓuÔ0Ô�ËbàuË%Ô�ÖÐËbÎ¢ÍWË§Î�×PÌUÝ5âzÛ�Ë¨Ò�Ó�Ù�Ò,×PÌIÌuÖÐË¨Ö ëPÒ,×
Ó$Ô�ÓuÏ ß�Ë¡Û¦Ñ�ÙPÝPÌmÛ ÌuÚ*ÎÐ×PË�à�ËbÔ�ÌUÒ%Ñ�ÎoÞ
Í�ÌIÝPËbÔDã BoÙNÎ�×�Ë&ËwíPÓ�ÍWÕPÔ�Ë&Õ�ÏÐË%Ö Ë%Ù�Î�ËbÝ¬Ñ�ÙïñóúDI�ôDâ�Û�Ë&Û�Ë%Ï Ë¢ÓuØPÔ�Ë�ÎÐÌWÝ�Ë�ÓuÔ�Û¦Ñ�ÎÐ×$Ó�Í¢ëPÒ,×$Ö Í�Ó�Ô�Ô�ËbÏ*Õ?ÌuÏ Î�Ñ�Ì�Ù
ÌuÚ!Î�×PË{àuË%Ô�ÌUÒ%Ñ�ÎoÞ¨Í�ÌIÝ�Ë%Ô5Ø[Ë%Ò%ÓuëPÖÐË�Î�×�Ë%ÏÐË�Û�Ë�ë�ÖÐË%Ý$Ó�ß�Ô�Ì�ØPÓuÔ5Ô�Ë§à�ËbÔKÖÐËbÎ�Í�ËbÎÐ×PÌIÝ9ã
ÿ�Ö�Ñ�Ô�Ô�ëPÖ�Î�ÏÐÓ�Î�ËbÝ¤Ñ�Ù ñùúJI�ô;â5Î�Ì�ÏÐËbÖÐÌ�Ô�à�Ë�Ó�Ò%Ì�Í�ÕPÔ�Ñ�Ò�Ó�ÎÐË%Ý¤ÛSÓ�à�ËbÚæÏ Ì�Ù�Î	Ô�Ñ:9�Ë¢Î�×PË�Ì�Ù�Ë�ßuË%ÙPËbÏ�Ó�ÎÐË%ÝîØeÞ$Î�×PË

Y$ÓuÏ ÍWÌuëPÖÐÑKÍ�ÌIÝ�Ë%ÔDâIÛSË�×�Ó�à�Ë�Î�Ì�ëPÖÐË�à�ËbÏ Þ�ì�ÙPË�Ò%Ì�Í�ÕPë�Î�Ó�Î�Ñ�Ì�Ù�ÓuÔ9ÍWËbÖÐ×PËbÖ�Û¦×PÑ�Ò,×$ÙPËbË%ÝN×Uë�ß�Ë	Í�Ë%Í�Ì�Ï Þ
Ö ÎÐÌ�Ï�Ó�ß�Ë�Ñ�ÙïÎ�×PË�ß�Ô�Ì�ØPÓuÔ0Ô�ËbàuË%Ô2Ö ËbÎ�Ö ËbÎÐëPÕ5ã [ Ñ�ÎÐ×ïÎ�×�Ë¨Ô�ÌUÒ�ÓuÔ0Ô�Ëbà�ËbÔ2ÖÐË§Î�Í�ËbÎ�×�ÌIÝ Ý�Ëbà�ËbÔ�Ì�Õ[Ë%Ý�×�Ë%ÏÐË�â�ÛSË
ÓuÏ Ë¯ÓuØPÔ�ËNÎ�Ì�Î,ÓuÒ�9eÔ�Ë¯Ó�Ô�ÓuÏÐßuË%Ï�Õ[Ì�Ï�Î�Ñ�ÌuÙ«ÌuÚ�Î�×PË¯Ì�Ï Ñ�ß�Ñ�Ù�ÓuÔ*à�ËbÔ�ÌUÒ%Ñ�ÎoÞ Û¦Ñ�ÎÐ× Ï Ë�ÓuÖ Ì�Ù�ÓuØ�Ô�Ë¤Í�Ë%Í�Ì�Ï Þ(ÓuÙPÝ
Ò%ÌuÍWÕPëIÎ,Ó�ÎÐÑ�Ì�Ù�Ó�ÔSÒ%ÌuÖ Î�ã � Ñ�ß�ë�ÏÐË ^ ø¬Ö ×PÌmÛ¦Ö�ÎÐ×PË�Ü%Ë%Ï Ì¯Ô�ËbàuË%Ô*Ö ËbÎWÓuÙPÝ�Ñ�ÎÐÖ�Ìmà�Ë%Ï Ô�Ó�Þ�Ì�Ù�ÎÐ×PË�Î�Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë
ì�ËbÔ�Ý>=UÑ�Ù�Î�×PÑ�ÖSÒ%ÌuÍWÕPëIÎ,Ó�ÎÐÑ�Ì�Ù¡ÛSË�×�Ó�à�Ë�Ï Ëbì�Ù�Ë%Ý¨Î�×�Ë�Ì�Ï ß�Ñ�Ù�Ó�Ô�ÍWÌUÝPË%Ô�Û¦Ñ�Î�×�Ó�ÏÐËbìPÙPË%Í�Ë%Ù�Î*ÏÐÓ�Î�Ñ�Ì / G�âUÓuÙPÝ
ÖÐË§Î�ÏÐËbÑ�ÙPÑ�Î�Ñ�ÓuÔ�Ñ�Ü�Ó�ÎÐÌ�Ù¯ÓuÙPÝ ÌuÏ Î�×�Ì�ß�Ì�Ù�Ó�Ô�Ñ�Ü%Ó�Î�Ñ�Ì�Ù¯Ö ÎÐË%ÕPÖ¢Ø[Ë%Ñ�ÙPß ^ òUâ=ÏÐËbÖÐÕ[Ë%ÒbÎÐÑ�àuË%Ô�Þuã¤ÿ�Ö&ÛSË¨Ò%ÓuÙ Ö Ë%Ë¨ÚæÏÐÌuÍ
Î�×�Ë�ÕPÔ�ÌuÎ�âeÎ�×PË�Ü%Ë%Ï Ì¢Ô�Ë§à�ËbÔ9ÖÐË§Î2×�Ó�Ö2Ô�ÌuÎÐÖ�Ì�Ú�ÌfàuË%Ï�Î�ëPÏ ÙPÑ�ÙPßuÖ*ÓuÙPÝ�ÎÐÑ�Ù�Þ¡Î�Ñ�ÕPÖ%ã=õ*×�Ë%ÏÐË§ÚæÌ�ÏÐË�â�Î�×�Ë%ÏÐË�ÓuÏÐË�Ô�ÌuÎÐÖ�ÌuÚ
Ò�Ó�ëPÖ ÎÐÑ�Ò%Ö�ÝPËbàuË%Ô�ÌuÕ?ËbÝ¬Ñ�ÙNÎÐ×PË&ÛSÓ�à�Ë�ÕPÏ Ì�Õ�Óuß�Ó�Î�Ñ�Ì�Ù5ã¦õ*×PË¢Ï Ë%ÖÐë�Ô�Î�Ñ�ÙPßWÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë%Ö�Ó�Î�ÎÐ×PË	Ö ëPÏ Ú�ÓuÒbË�ÓuÔ�Ì�ÙPß
Û¦Ñ�ÎÐ×ðÎÐ×PËWÏÐÓ�ÞîÎÐÏ�ÓuÒbÑ�ÙPß ÖÐÌuÔ�ë�ÎÐÑ�Ì�ÙPÖ�ÓuÏ ËWÖ ×PÌmÛ¦Ù Ñ�Ù � Ñ�ß�ëPÏÐË ^ ò�=zÎ�×PË�ÎoÛSÌNÖÐÌ�Ô�ë�Î�Ñ�Ì�ÙPÖ�ÍWÓ�Î�Ò,×îÛ¦Ñ�Î�×ðË�ÓuÒ,×
ÌuÎÐ×PË%Ï0ÙPÑ�Ò%Ë%Ô�Þ�ã � Ñ�ß�ë�ÏÐË%Ö ^ afá ^ G�Ö ×PÌmÛ«Ü%ÌUÌ�Í�áoÑ�Ù�Ý�ËbÎ,Ó�Ñ�Ô�Ö=Ó�ÎqÖÐÌ�Í�Ë*Õ�ÓuÏ�Î�Ñ�ÒbëPÔ�Ó�Ï�Ô�ÌUÒ�Ó�ÎÐÑ�Ì�ÙPÖbã % Ë�ÓuÏ �¦Ë%ÒbË%Ñ�àuË%Ï
ú ^ IIâUÛ�Ë�×�Ó�àuË�Ò�ÓuÕIÎ�ëPÏ Ë%Ý¨ìPàuË�ØPÏ�Ó�ÙPÒ,×PË%ÖSÌuÚKÎ�ÏÐÓmàuË%Ô�Î�Ñ�Í�Ë%Ö+=UÎÐ×PÑ�ÖqÒ�Ó�Ù¨Ø?Ë�ÖÐËbË%Ù¨ÚæÏÐÌuÍ Ø?ÌuÎÐ×�Î�×�Ë�Ü%ËbÏÐÌ¢Ô�ËbàuË%Ô
ÖÐË§Î�Ñ�Ù � Ñ�ß�ëPÏ Ë ^ ø¨ÓuÙPÝ Î�×PË�Î�ÏÐÓmàuË%Ô�Î�Ñ�Í�Ë{ØPÏÐÓuÙPÒ,×PËbÖ�Ñ�Ù � Ñ�ß�ë�ÏÐË ^ a�ã % Ë�ÓuÏ ��ËbÒ%ËbÑ�à�ËbÏÐÖ 6 V 6 ÓuÙPÝ ^ G 6 â�ÛSË
×�Ó�à�Ë�Ò�Ó�Õ�Î�ëPÏ Ë%Ý¡Î�×PÏ Ë%Ë¦ØPÏÐÓuÙPÒ,×PËbÖqÌ�Ú?ÎÐÏ�Ó�à�ËbÔ�Î�Ñ�ÍWËbÖ =eÑ�Ù�ÕPÓuÏ ÎÐÑ�Ò%ë�Ô�ÓuÏbâuÎ�×PË*Ø�Ï�ÓuÙPÒ,×�Ë%ÖqÑ�Ù � Ñ�ßuëPÏÐË ^ V�ÓuÏÐË*Î�Ñ�Ù�Þ
Û¦×PÑ�Ò,×NÑ�Ô�Ô�ë�Ö Î�ÏÐÓ�Î�Ë�Î�×PË�×PÑ�ß�×�ÏÐËbÖÐÌ�Ô�ë�Î�Ñ�Ì�Ù�ÌuÚCÎÐ×PË�ÕPÏÐÌuÕ?Ì�Ö Ë%Ý Ô�Ë§à�Ë%ÔKÖ ËbÎ�Í�ËbÎ�×�ÌIÝ5ã

� � Å�Â¬È ��Ç �=É%Å�Â
[ðË�×�Ó�àuË�ÕPÏ Ì�Õ[Ì�ÖÐËbÝ¨Ó�Ô�ÌUÒ�ÓuÔPÔ�ËbàuË%Ô»ÖÐË§ÎSÍ�ËbÎÐ×PÌIÝ¡ÚæÌ�Ï0Õ�ÓuÏÐÓ½íIÑ�ÓuÔ�ß�Ë%Ì�Í�ËbÎÐÏÐÑ�Ò�ÓuÔPÌuÕ�Î�Ñ�Ò%Ö%âeÖ Ì�ÎÐ×�Ó�Î0Î�×PË�Í¢ëPÔ�Î�Ñ�á
à�ÓuÔ�ë�Ë%Ý�Î�ÏÐÓmàuË%Ô�Î�Ñ�Í�Ë*ÓuÙ�Ý�ÓuÍ�ÕPÔ�Ñ�Î�ë�ÝPËSÒ%ÓuÙWØ[Ë*Ò%ÌuÙPÖ ÎÐÏÐëPÒ§Î�Ë%Ý�Û¦Ñ�ÎÐ×�Ë%ÓuÖÐË�ã�õ*×PË¦Ò%Ì�Í�ÕPë�Î�Ó�Î�Ñ�Ì�Ù�ÓuÔIÒ%Ì�Í�ÕPÔ�Ë§íeá
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� Ñ�ß�ëPÏÐË ^ ò�`�þSÌuÍWÕ�Ó�ÏÐÑ�Ö Ì�Ù$Ø[ËbÎoÛ�Ë%ËbÙ¬Î�Ï�Ó�àuË%Ô�ÎÐÑ�Í�Ë%Ö�ëPÖÐÑ�ÙPß¨ÓWÏ�Ó�Þ�Î�Ï�Ó�Ò%Ñ�Ù�ß�Í�ËbÎ�×�ÌIÝ¬Ó�ÙPÝ$Î�×�Ë	Ô�ÌUÒ�Ó�Ô!Ô�ËbàuË%Ô
ÖÐË§Î�ÍWË§Î�×PÌUÝ Ó�Î � / IRQ I
9UÍ Ñ�Ù�Î�×PËAY$Ó�ÏÐÍ�Ì�ëPÖÐÑKÍ�ÌUÝPË%Ô;ã
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Multiple Traveltime: level−set method

� Ñ�ß�ëPÏÐË ^ a�`��9ÌUÌ�Í�áoÑ�Ù�Ó�Î���ËbÒ%Ë%Ñ�à�ËbÏ=ú ^ I�`�ì�à�ËSØ�Ï�ÓuÙPÒ,×�Ë%Ö=ÌuÚIÎ�ÏÐÓmàuË%Ô�Î�Ñ�Í�Ë%Ö!Ø�Þ�Î�×PËqÔ�ÌUÒ�ÓuÔ�Ô�ËbàuË%ÔeÖÐË§Î=Í�ËbÎ�×�ÌIÝ
Ó�Î � / IRQ?ID9eÍ Ñ�Ù�ÎÐ×PËAY$ÓuÏÐÍ�Ì�ëPÖ Ñ5Í�ÌIÝPËbÔDã
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Multiple Traveltime: level−set method

� Ñ�ß�ëPÏÐË ^ V�` �9ÌIÌ�Í�áoÑ�Ù�Ó�Î �¦Ë%ÒbË%Ñ�à�Ë%Ï 6 V 6 `zÎÐÑ�Ù�Þ¡Î�×PÏ Ë%Ë�Ø�Ï�ÓuÙPÒ,×�Ë%Ö2ÌuÚKÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë%ÖqØeÞ�Î�×�Ë�Ô�ÌUÒ�Ó�Ô[Ô�ËbàuË%Ô9Ö ËbÎ
Í�ËbÎ�×�ÌIÝ Ó�Î � / IRQ?ID9eÍ Ñ�Ù�ÎÐ×PËAY$ÓuÏÐÍ�Ì�ëPÖ Ñ5Í�ÌIÝPËbÔ
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Multiple Traveltime: level−set method

� Ñ�ß�ëPÏÐË ^ GL` �9ÌIÌuÍ¡á7Ñ�Ù�Ó�Î �¦Ë%ÒbË%Ñ�àuË%Ï ^ G 6 `¨ÎÐ×PÏÐËbËNØ�Ï�ÓuÙPÒ,×�Ë%Ö�ÌuÚ�ÎÐÏ�Ó�à�ËbÔ�Î�Ñ�ÍWËbÖ�Ø�Þ Î�×PË Ô�ÌUÒ�Ó�ÔSÔ�Ë§à�ËbÔ�Ö ËbÎ
Í�ËbÎ�×�ÌIÝ Ó�Î � / IRQ?ID9eÍ Ñ�Ù�ÎÐ×PËAY$ÓuÏÐÍ�Ì�ëPÖ Ñ5Í�ÌIÝPËbÔDã
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Ñ�ÎoÞ�Ì�ÚPÎ�×PËSÓuÔ�ßuÌ�ÏÐÑ�Î�×PÍ Ñ�ÖK��å�� ³ � 
� �¤çwâ�ÎÐ×PË%Ï ËbÚæÌ�Ï ËSÑ�ÎCÑ�Ö!×PÑ�ß�×PÔ�Þ�Ë+;�Ò%Ñ�Ë%Ù�Î�ã=ÿ�Ô�ÎÐ×PÌ�ëPß�×�Î�×�ËSÖÐë�ØP×PÌ�Ï Ñ�Ü%ÌuÙeÎ�ÓuÔ
Ò%ÌuÙPÝPÑ�ÎÐÑ�Ì�Ù�Ñ�Ö�Ï Ë%êeëPÑ�ÏÐË%ÝNÚæÌ�Ï*Î�×PË&ÓuÕPÕPÏ Ì�ÓuÒ,× Î�Ì¡ÛSÌ�Ï.9»â?Ñ�Î�Ñ�Ö¦ÖÐëPÑ�Î,ÓuØPÔ�Ë{ÚæÌ�Ï¦Í�ÓuÙ�Þ�Ó�ÕPÕPÔ�Ñ�Ò�Ó�ÎÐÑ�Ì�Ù�Ö%âPÖ ëPÒ,×¬ÓuÖ
ÏÐË���Ë%Ò§Î�Ñ�Ì�Ù$Ö Ë%Ñ�Ö ÍWÑ�Ò%Öbâ[ë�ÙPÝPË%Ï�Û2Ó½Î�Ë%Ï�ÓuÒ%ÌuëPÖ ÎÐÑ�Ò%Ö�ÓuÙPÝNÌ�Õ�ÎÐÑ�Ò%Öbã2õ*×PË�Úæë�Î�ëPÏ Ë�Û�Ì�Ï.9�Ñ�ÙPÒbÔ�ëPÝPËbÖ�ßuÏ�Ó�Ú ÎÐÑ�ÙPß�Î�×�Ñ�Ö
ÓuÕPÕ�ÏÐÌ�ÓuÒ,×¯Î�Ì�×PÑ�ß�×¯ÏÐËbÖÐÌ�Ô�ë�Î�Ñ�Ì�Ù¯ÖÐË%Ñ�ÖÐÍ�Ñ�Ò�Ñ�ÙeàuË%Ï ÖÐÑ�ÌuÙ(ñùúuøuôqÓ�ÙPÝ¯Ò%Ì�Í�ÕPë�ÎÐÑ�ÙPß�Î�×�Ë�×�Ñ�ß�×¬ÚæÏÐËbêeëPË%ÙPÒ§Þ¯Û2Ó�à�Ë
ì�ËbÔ�Ý¨ëPÖ Ñ�ÙPß¢Ó&Î�Ñ�ÍWË�ÝPÌ�ÍWÓuÑ�Í Ó�ÕPÕPÏÐÌ�ÓuÒ,×�ÕPÏÐÌuÕ?Ì�Ö Ë%Ý�Ñ�Ù¯ñ a½ô9ÏÐÓ�Î�×PËbÏ�ÎÐ×�ÓuÙ¨Î�×�Ë�ëPÖÐëPÓuÔ?ÚæÏ Ë%êeëPË%Ù�ÒbÞ¨Ý�Ì�Í�Ó�Ñ�Ù
ÓuÕPÕ�ÏÐÌ�ÓuÒ,× Ñ�Ùðñ 6 ú½ô;ã

� È !�Â¤Å�� � ��Æ�� � ��Â�Ã
T�ã���Ñ�ÓuÙ¡Î�×�Ó�ÙW9eÖSû�ÏÐÌ�ÚæË%ÖÐÖ Ì�ÏÐÖ ��ã�\Së�ÏÐÏÐÑ�ÝPß�Ë�â�\�ã�þSÌUÒ�9eØPëPÏ Ù5â P?ã�7�ÖÐ×�Ë%Ï%â � ã �¦Ë%Ñ�ÎÐÑ�Ò,×WÓuÙPÝ [�ã [�ã�PUÞUÍ�Ë%Ö
ÚæÌ�Ï�×PË%Ô�Õ�ÚæëPÔ�ÝPÑ�ÖÐÒ%ë�ÖÐÖÐÑ�Ì�ÙPÖbã*T�ã���Ñ�ÓuÙNÓuÙPÝ�P[ã @KË%ë�ÙPß�Û�Ë%ÏÐË	ÖÐëPÕPÕ[Ì�Ï�Î�Ë%Ý$ØeÞ 7 % � Ê{Ï�ÓuÙ�Î	� % IJIJI ^ ø�áUI 6 á
^ á IOV 6 I�ã


 � � ��Ä ��Â¬È ���
ñ ^ ô&ü¢ã�ÿ�Ý�Ó�Ô�Ö ÎÐË%Ñ�ÙPÖÐÖ Ì�Ù$Ó�ÙPÝ T�ãóÿ	ã�PIË§Î�×PÑ�ÓuÙ5ãSÿ�Ú�ÓuÖ�Î�Ô�ËbàuË%Ô!ÖÐËbÎ�Í�ËbÎ�×�ÌIÝ�ÚæÌ�Ï¦ÕPÏÐÌuÕ�Óuß�Ó�ÎÐÑ�ÙPß¡Ñ�ÙeÎÐË%Ï�Ú�ÓuÒ%ËbÖ%ã

����������������������! "� â ^ ^ GL` 6 aJR!# 6 VJVIâ ^ RJR�òIã
ñ 6 ôCT�ãùáoü¢ã \SË%ÙPÓuÍWÌuë5ã ü�Ñ�ÏÐË%Ò§Î�ÖÐÌ�Ô�ë�Î�Ñ�Ì�Ù�ÌuÚ{Í¢ëPÔ�Î�Ñ�á7à�ÓuÔ�ë�Ë%Ý ÕP×PÓuÖÐËwáoÖÐÕPÓuÒ%Ë¤Ö Ì�Ô�ëIÎ�Ñ�ÌuÙPÖ�ÚæÌ�Ï E�ÓuÍ�Ñ�Ô�Î�Ì�ÙIá

T�ÓuÒ%ÌuØPÑ5Ë%êeë�Ó½Î�Ñ�ÌuÙPÖ%ã �����$�%�&����')(�*��+��,-��.0/1�2�� â»ò 6 ` ^ ø�ø�ú!# ^ ø V�òIâ ^ RJRJR�ã
ñùú�ôCT�ã9ü¢ã \SËbÙ�ÓuÍ�Ì�ë5ã�ÿ�Ù¤Ñ�ÙeÎÐÏÐÌUÝPëPÒ§Î�Ñ�ÌuÙNÎ�Ì¨ý0ë�Ô�Ë%Ï Ñ�ÓuÙNß�Ë%ÌuÍWË§Î�ÏÐÑ�Ò�ÓuÔ�Ì�ÕIÎ�Ñ�ÒbÖ¢å ^ RJR 6 á 6 IDI 6 ç§ã ��4365879�

��������� â ^ R�` a�ú:#�R�ú�â 6 IJI�ú�ã
ñ øuôCT�ãùáoü¢ã>\SËbÙ�ÓuÍ�Ì�ëîÓuÙPÝ�B,ã PIÌ�Ô�Ô�Ñ�Ë%Òuã�ÿ ý�ëPÔ�ËbÏÐÑ�ÓuÙ¬ÍWË§Î�×PÌUÝ¬ÚæÌ�Ï�Ò%ÓuÕ�Î�ë�ÏÐÑ�Ù�ß Ò%ÓuëPÖ�Î�Ñ�ÒbÖ%ã ��������������;�

�����! "� â ^ a 6 ` ^ ú 6 # ^ a�ú�â 6 IJIJI�ã
ñóò½ôCYðã�\SÌ�Ï Ù ÓuÙPÝNý¦ãW[ðÌ�Ô�Úlã ��'87=<�587>��,?() @�BA@�)���C7�5) ã�õ*×�ËHY$Ó�Ò%Í�Ñ�Ô�Ô�ÓuÙ�þSÌuÍWÕ�Ó�ÙeÞuâ ^ RJauø�ã
ñ a�ô ��ã \SëPÏ ÏÐÑ�Ý�ß�Ëuã&ÿ�Ö ÞUÍ�Õ�Î�Ì�Î�Ñ�Ò	Ëbà�ÓuÔ�ëPÓ�Î�Ñ�Ì�Ù¤ÌuÚ�Ñ�Ù�Î�Ëbß�Ï�Ó�Ô�Ö�Ï Ë%Ô�Ó�Î�ËbÝ¯ÎÐÌ¨Î�Ñ�ÍWËwáoÝPËbÕ?ËbÙPÝPË%Ù�Î{ì�ËbÔ�ÝPÖ{Ù�Ë�ÓuÏ
Ò�Óuë�Ö Î�Ñ�Ò%Öbã 3�DE*	.F��6*��+��,-��.G/1�=�� â[ò�ò�`äúJRJI!#eøOIJR�â ^ RJR�òIã

ñ V½ô ��ã>\SëPÏÐÏ Ñ�ÝPßuËuâ Yðã>M	ã5ÝPË E�ÌUÌ�Õ5â�ü¢ã�YNÑ�Ô�Ô�Ë%Ïbâ5ÓuÙ�Ý þ�ã PUÕ?ËbÙPÒ%ËbÏ%ã YNëPÔ�Î�Ñ�ÕPÓuÏ�ÓuÍ�ËbÎÐË%Ï�Ñ�Ù�à�ËbÏÐÖÐÑ�Ì�Ù¯Ñ�Ù
ÓuÙPÑ�ÖÐÌuÎÐÏÐÌ�ÕPÑ�Ò�Í�Ë%ÝPÑ�Ó�ãIH ()�)�J���: "����KD8<J�L(8'8<�/1��� â ^ ú�øW` VuòJV:#LVJVDVIâ ^ RDRJG�ã

ñ G�ôA@�ãùá7õ{ãPþS×PËbÙPßPâ E�ãW@KÑ�ë9â�ÓuÙ�Ý-P?ã T�ãW7�ÖÐ×PËbÏ%ã�E�Ñ�ßu×�ÚæÏÐËbêUë�Ë%ÙPÒ§Þ¨Û2Ó�àuË{ÕPÏÐÌ�ÕPÓuß�Ó�ÎÐÑ�Ì�ÙWÑ�Ù-PIÒ,×�ÏÐÌUÝPÑ�ÙPßuË%Ï
Ë%êeë�Ó�ÎÐÑ�Ì�Ù�Ö*ëPÖÐÑ�ÙPß�ÎÐ×PË�Ô�Ë§à�Ë%ÔKÖ ËbÎ�Í�ËbÎ�×�ÌIÝ5ã0û�Ï Ë%ÕPÏ Ñ�Ù�Î	åæÛ*Û*Û�ãóÔ�ËbàuË%Ô�ÖÐËbÎ%ãäÒbÌ�Í�ç§â 6 IJI�úIã

ñ R�ôA@�ãùá7õ{ã�þS×PËbÙPßPâ�P?ã T�ã 7�Ö ×PË%ÏbâIÓ�ÙPÝ T�ãM��Ñ�ÓuÙ5ã�@KË§à�Ë%Ô�Ö ËbÎqØ�ÓuÖ Ë%Ý¡Ë%ë�Ô�Ë%Ï Ñ�ÓuÙ�Í�ËbÎÐ×PÌUÝPÖ=ÚæÌ�Ï=Í¢ë�Ô�Î�Ñ�à�ÓuÔ�ëPËbÝ
Î�ÏÐÓmàuË%Ô�Î�Ñ�Í�Ë%Ö¦Ñ�ÙNØ[ÌuÎ�×NÑ�Ö ÌuÎ�Ï Ì�ÕPÑ�Ò�ÓuÙ�Ý¤ÓuÙPÑ�ÖÐÌuÎÐÏÐÌ�Õ�Ñ�Ò�ÍWËbÝPÑ�ÓIã BoÙON:P  8��*�<J<��KDQ<J�B(8'Q<�/1���R.��?S+�-T�36�:5"�
UWVX��,-� H ()�)�J���! "�-T�UWVX�/1<�Y�(ZYI*I[8 8�C'E/�58�= âUÕPÓuß�Ë%Ö ^ GJI ^ # ^ GJI�øPã PIÌUÒuãeýzíIÕPÔDãIÊ{Ë%Ì�Õ�×eÞUÖbã�âIõCëPÔ�Ö�Ó�â�7���â
6 IJI�úIã
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ñ ^ I�ôA\�ã0ý�ÙPß�êeëPÑ�Ö Î�ÓuÙPÝ 7¢ã �¦ëPÙeØ?Ì�Ï ßPã«þSÌuÍWÕPëIÎ,Ó�ÎÐÑ�Ì�Ù�Ó�Ô2×PÑ�ßu×�ÚæÏ Ë%êeëPËbÙPÒbÞ
Û2Ó�àuË¤ÕPÏÐÌuÕ�Óuß�Ó�ÎÐÑ�Ì�Ù9ã BoÙ
*	58��/������ (8'Q7�5Z/�T&� /:S�() ������	� ãeþ2ÓuÍ¢Ø�ÏÐÑ�Ý�ß�Ë � Ù�Ñ�à�ËbÏÐÖ Ñ�ÎoÞ¡û�ÏÐËbÖÐÖbâPþ2ÓuÍ	ØPÏÐÑ�ÝPß�Ëuâ � ÙPÑ�ÎÐË%Ý �{Ñ�ÙPßuÝPÌ�Í â
6 IJI�úIã

ñ ^ ^ ôA\�ãIý0Ù�ß�êeëPÑ�Ö�Î�â�7¢ã ��ëPÙeØ[Ì�ÏÐß�âPÓuÙPÝ�ÿ¦á � õ!Ì�ÏÐÙeØ[Ë%ÏÐß�ã�E�Ñ�ß�×�ÚæÏ Ë%êeëPËbÙPÒbÞWÛ2Ó�à�Ë�ÕPÏ Ì�Õ�Óuß�Ó�Î�Ñ�Ì�Ù�Ø�Þ�Î�×PË
ÖÐËbß�ÍWËbÙ�Î�Õ�ÏÐÌ1b ËbÒbÎ�Ñ�Ì�Ù�ÍWË§Î�×PÌUÝ5ã �� ���������&�����: "� â ^ VDGL`äúOVuú:#IúJRJI�â 6 IJI 6 ã

ñ ^ 6 ôA@�ã»þ�ã»ý=àuÓ�ÙPÖ%ã0õ!ÌfÛSÓuÏ ÝPÖ�Ó¡êeë�ÓuÙ�Î�ë�Í ÓuÙ�ÓuÔ�Ì�ß�ëPË�Ì�ÚCÛ�Ë�ÓD9��{ÿ*Y ÎÐ×PË%Ì�Ï�Þ�ãqû�ÏÐËbÕPÏÐÑ�ÙeÎ%â 6 IJI 6 ã
ñ ^ ú�ôCP?ã � ÌuÍWËbÔ�ÓuÙPÝ�T�ã PIËbÎÐ×PÑ�Ó�Ù5ã � ÓuÖ�Î�ÕP×PÓuÖÐË¢Ö Õ�ÓuÒbË	Ò%ÌuÍWÕPëIÎ,Ó�ÎÐÑ�Ì�ÙNÌuÚ�Í¢ëPÔ�Î�Ñ�ÕPÔ�Ë�ÎÐÏ�Ó�à�ËbÔ�Î�Ñ�ÍWËbÖ%ã ��')�:5"�

��/1���K*�5Z/+�R365879� â RJRL` Vuú 6 R:#LVuú�úuø�â 6 IDI 6 ã
ñ ^ øuôCP?ã�Ê{Ë%ÌuÔ�Î�ÏÐÓuÑ�Ù	ÓuÙPÝ T�ãO\SÏÐÓuÒuã[þ2Ó�Ù¡Û�Ë¦Ñ�ÍWÓuß�ËqÒ%Ì�Í�ÕPÔ�Ë§í	Ö Î�Ï ëPÒbÎÐëPÏÐËbÖ�Û¦Ñ�Î�×�ì�Ï Ö Î�álÓuÏ ÏÐÑ�à�ÓuÔeÎ�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWË�ã

H ()�)�J���! 87�5) â�òDGL` òDauø�#�òDV�òIâ ^ RJR�ú�ã
ñ ^ ò½ôA@�ã�Ê{Ì�ÖÐÖ Ëuã � ÖÐÑ�ÙPß ��áoØPÏÐÓuÙPÒ,×�Ë%Ù�Î�Ï Ì�Õ�Þ¨Ö Ì�Ô�ë�ÎÐÑ�Ì�Ù�Ö�ÚæÌ�Ï2Í	ëPÔ�ÎÐÑ�à�ÓuÔ�ë�Ë%Ý�ßuË%Ì�Í�ËbÎÐÏÐÑ�Ò�Ì�Õ�ÎÐÑ�Ò%ÖSÒ%Ì�Í�ÕPë�Î�Ó½á
Î�Ñ�Ì�ÙPÖ%ã � � ��������������� ���: "� â ^ GDIL` ^ ò�ò:# ^ G 6 â 6 IDI 6 ã

ñ ^ a�ôCP?ã0Ê{Ï�Ó�Þ�Ó�ÙPÝ [�ã�Y$Ó�Þ�ã �{Ñ�Ï Ò,×P×PÌuö(ÍWÑ�ß�Ï�Ó�ÎÐÑ�Ì�ÙðëPÖÐÑ�ÙPß¯Ë%Ñ<9uÌ�Ù�Ó�Ô2Ë%êeë�Ó�ÎÐÑ�Ì�Ù�ÎÐÏ�Ó�à�ËbÔ�Î�Ñ�ÍWËbÖ%ã H ()�
�
�J���! 87�5) â�òDRL`?G ^ I!#�G ^ VIâ ^ RJRuøPã

ñ ^ V½ô	Ê¡ãJP?ãOTuÑ�ÓuÙPß�ÓuÙ�Ý¡ü¢ã�ûCËbÙPßPã�[ïËbÑ�ß�×�ÎÐË%Ý¡ý % 7 ÖÐÒ,×PËbÍWËbÖ0ÚæÌuÏ)E�ÓuÍ�Ñ�Ô�Î�Ì�ÙUá_T�ÓuÒbÌ�ØPÑeË%êeë�Ó�ÎÐÑ�Ì�Ù�Ö%ã 3�DZ*�.
���365879� ������������� â 6 ^ ` 6 ^ 6 a!# 6 ^ ø�ú�â 6 IJIJI�ã

ñ ^ G�ôCP?ãDTuÑ�Ù¢Ó�ÙPÝ��¢ã
@KÑDãLYNëPÔ�ÎÐÑ�á7ÕP×�ÓuÖ Ë�ÒbÌ�ÍWÕ�ë�Î,Ó�ÎÐÑ�Ì�Ù�ÖCÌuÚ�ÎÐ×PË2Ö Ë%Í�Ñ�áoÒbÔ�ÓuÖ ÖÐÑ�Ò�ÓuÔ�Ô�Ñ�Í�Ñ�ÎKÌuÚ�ÎÐ×PË"PIÒ,×�ÏÐÌUÝPÑ�ÙPßuË%Ï
Ë%êeë�Ó�ÎÐÑ�Ì�Ù ÓuÙ�ÝNÏ Ë%Ô�Ó½Î�Ë%Ý�ÕPÏ Ì�ØPÔ�Ë%Í�Ö%ã�û�×�ÞUÖÐÑ�Ò%Ó�ü å�Ñ�Ù Õ�ÏÐË%Ö Ö,çwâ 6 IJI�ú�ã

ñ ^ R�ôCP?ã TuÑ�Ù�ÓuÙPÝ P?ã 7�ÖÐ×PËbÏ%ã ÿ Ô�Ëbà�ËbÔ¢ÖÐË§ÎîÍWË§Î�×PÌUÝ ÚæÌ�Ï$Î�×�Ë
ÒbÌ�Í�ÕPë�Î,Ó½Î�Ñ�ÌuÙ ÌuÚ�Í¢ëPÔ�ÎÐÑ�à�ÓuÔ�ëPË%Ý Ö Ì�á
Ô�ë�ÎÐÑ�Ì�Ù�Ö¯ÎÐÌ êeë�ÓuÖ Ñ�áoÔ�Ñ�ÙPË%ÓuÏ¬×�ÞUÕ?ËbÏÐØ[Ì�Ô�Ñ�Ò û0ü{ý�Ö ÓuÙPÝ E�ÓuÍ�Ñ�Ô�Î�Ì�ÙIáUT�ÓuÒ%ÌuØPÑ¢Ë%êeë�Ó½Î�Ñ�ÌuÙPÖ%ã û�ÏÐË%Õ�ÏÐÑ�Ù�Î
åæÛ*Û*Û�ãóÔ�Ë§à�Ë%Ô�ÖÐË§Î�ãóÒ%Ì�Í�ç§â 6 IDI�ú�ã

ñ 6 I�ôCT�ã \�ã �{Ë%Ô�Ô�ËbÏ%ã PIËbÍWÑ�Ò%Ô�ÓuÖÐÖ Ñ�Ò�Ó�Ô9Í�Ë%Ò,×�ÓuÙ�Ñ�Ò%Öbã 3�DZ*�.� (��:7�(�� â 6 V�`äøJG�ò:#�òDI�øPâ ^ RDG�òIã
ñ 6 ^ ôCT�ã \�ã ��ËbÔ�Ô�Ë%Ï�ÓuÙPÝ ��ã�Yðã @KËbÛ¦Ñ�Ö%ã�ÿ�Ö ÞUÍWÕIÎ�ÌuÎÐÑ�Ò¡ÍWË§Î�×PÌUÝPÖ�ÚæÌ�Ï�Õ�ÓuÏ�Î�Ñ�Ó�Ô�ÝPÑ�ö?Ë%Ï Ë%Ù�Î�Ñ�ÓuÔ�Ë%êeë�Ó�ÎÐÑ�Ì�Ù�Ö `
Î�×PË�ÏÐËbÝPëPÒbË%Ý$ÛSÓ�à�Ë	Ëbêeë�Ó�Î�Ñ�Ì�Ù¤Ó�ÙPÝ Y$ÓfíIÛ�Ë%Ô�Ô�KóÖ�Ëbêeë�Ó�Î�Ñ�Ì�ÙPÖbã 3 ��'��1(8�: 7=< * �+��, 7�(ZY .0/1�2�J(8�%/1�97�5) â
^ ` ^ #�G 6 â ^ RJR�òUã

ñ 6J6 ô&ûCã�@�ãS@KÑ�Ì�ÙPÖ%ã H (8<�(8'E/1, 7���(ZY  :��, ���C7���< G�BA��I/1�$7=, �B��<��;�/�5)�1["7@(��"�/1�C7���< ã û�Ñ�ÎÐÍ�ÓuÙ
ÿ�ÝIàuÓ�ÙPÒ%ËbÝ
û�ëPØPÔ�Ñ�ÖÐ×PÑ�ÙPß¡û�ÏÐÌ�ßuÏ�ÓuÍ â ^ RDG 6 ã

ñ 6 ú�ô&ü¢ã�@KëPÝIÛ¦Ñ�ßPã � ÙPÑ�ÚæÌuÏÐÍ)ÓuÖ ÞUÍ�Õ�Î�Ì�Î�Ñ�ÒWË§íIÕ�ÓuÙ�ÖÐÑ�ÌuÙPÖ�Ó�Î¢Ó¤Ò�ÓuëPÖ�Î�Ñ�Òuã �����$�%������' ($* �+��,-��.G/1�=�� â
�*B��C` 6 ^ ò:# 6 òDIIâ ^ RJaDa�ã

ñ 6 øuôCP?ã�7�Õ[Ë%Ï ÎÐÌPâ�P?ã���ë5â�ÓuÙ�Ý¤Ê�ã @�ÓuÍ¢Ø�Ó�ÏÐËuã�þ2ÓuÙ Û�Ë�Ñ�ÍWÓuß�Ë�êUëPÓuÙ�Î�Ñ�Î�Ó�Î�Ñ�à�ËbÔ�Þ¨ÒbÌ�Í�ÕPÔ�Ëwí�Í�ÌIÝPËbÔ�ÖSÛ¦Ñ�Î�×
Ï�Ó�ÞUÖ%ã H ()�)�J���: 87�5) â a�ò�` ^ 6J6 ú:# ^ 6 úJGIâ 6 IDIJI�ã

ñ 6 ò½ôCP?ã 7�ÖÐ×�Ë%Ï%â�@�ãùá7õ{ãUþS×PË%Ù�ßPâ�Yðã ��ÓuÙPßPâ�E&ãOPI×PÑ�Í âeÓuÙPÝ���áUE«õ*Ö�ÓuÑ;ã5Ê{Ë%ÌuÍWË§Î�ÏÐÑ�Ò�ÓuÔIÌ�Õ�ÎÐÑ�Ò%Ö�Ñ�Ù�Ó�ÕP×PÓuÖÐË
ÖÐÕ�Ó�Ò%Ë�Ø�ÓuÖ Ë%Ý$Ô�ËbàuË%ÔKÖÐË§Î�ÓuÙPÝNý0ë�Ô�Ë%Ï Ñ�ÓuÙ¨ÚæÏÐÓuÍ�ËbÛ�Ì�ÏX9»ã �� �������������&�����! "� â ^ VDRL`?a 6J6 #�a�øOG�â 6 IJI 6 ã
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ñ 6 a�ôCP?ãS7{Ö ×PË%Ï¨ÓuÙPÝ ��ãSû!ã � Ë%ÝL9UÑ�Û�ã�� �J(��&(��1(8, 36(8� . (8�2�J�"Y /1<�Y�����<�/1�$7�5 DQ����, 7�587=� 3 ��'=AX/�5)() ã
PIÕPÏ Ñ�ÙPß�ËbÏ�á�M0Ë%ÏÐÔ�ÓußPâ % Ë§Û �qÌ�ÏX9»â 6 IDI 6 ã

ñ 6 V½ôCP?ã1T�ã�7�ÖÐ×�Ë%ÏCÓuÙPÝ	þ�ã [�ã1PI×eë5ã E�Ñ�ß�×IáoÌuÏÐÝPËbÏ�ý0Ö ÖÐËbÙeÎÐÑ�ÓuÔ�Ô�Þ % Ì�Ù�7�Ö Ò%Ñ�Ô�Ô�Ó�ÎÐÌ�Ï Þ�ÖÐÒ,×�Ë%Í�Ë%ÖCÚæÌuÏ E�ÓuÍ�Ñ�Ô�Î�Ì�ÙIá
T�ÓuÒ%ÌuØPÑ5Ë%êeë�Ó½Î�Ñ�ÌuÙPÖ%ã 3�DZ*�.F� � �����%�K*�<�/1,-� â 6 GL`?RJIOV:#�R 6J6 â ^ RJR ^ ã

ñ 6 G�ô&ü¢ã!ûCË%Ù�ßPâ \�ã)Y Ë%ÏÐÏ Ñ�ÍWÓuÙ5â#P?ã#7�Ö ×PË%Ïbâ E&ã �¡ã��9×�ÓuÌ�â�ÓuÙPÝ Yîã ��ÓuÙPßPã ÿ Õ[ÝPË§á7Ø�ÓuÖ Ë%Ý Ú�ÓuÖ�Î¢Ô�ÌUÒ�Ó�Ô
Ô�Ë§à�Ë%ÔKÖ ËbÎ�Í�ËbÎ�×�ÌIÝ5ã �� �����������;�K� ���: "� â ^ ò�ò�`äø ^ I!#Uø�úJGIâ ^ RDRJR�ã

ñ 6 R�ôCT�ã!��Ñ�ÓuÙ9â
@�ã áoõ{ã½þS×PËbÙPßPâuÓuÙPÝCP?ã T�ã17�Ö ×PË%Ïbã�ÿ
Ô�ËbàuË%ÔeÖÐË§ÎCØPÓuÖÐËbÝ¢ý�ëPÔ�ËbÏÐÑ�ÓuÙ�ÓuÕPÕPÏ Ì�ÓuÒ,×�ÚæÌ�Ï�ÓuÙPÑ�ÖÐÌuÎÐÏÐÌ�ÕPÑ�Ò
Û2Ó�àuË&ÕPÏ Ì�Õ�Óuß�Ó�Î�Ñ�Ì�ÙPÖ%ã�� /��1(I. ���C7���< â»úJV�` úDa�ò:#IúOV
R�â 6 IJI�ú�ã

ñùúJI�ôCT�ãJ��Ñ�Ó�Ù�ÓuÙPÝ P?ã @KË%ë�ÙPßPã�ÿ Ô�Ë§à�ËbÔ5ÍWË§Î�×PÌUÝ¨ÚæÌ�Ï*Õ�Ó�Ï�Ó½íIÑ�Ó�Ô?Í¢ë�Ô�Î�Ñ�à�ÓuÔ�ëPËbÝ�Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWËbÖ%ã)PUëPØPÍ�Ñ�ÎÐÎÐË%Ý
Î�Ì T�ã»þSÌ�Í�Õ5ã»û�×�ÞUÖ%ã = � þ @Kÿ þSÿ*Y/Ï Ë%Õ[Ì�Ï Î I�úfá 6 G�â 6 IJI�ú�ã

ñùú ^ ôCT�ã ��Ñ�ÓuÙ¨ÓuÙ�Ý�[�ã�[�ãWPUÞUÍWËbÖ%ã!ÿ�Ý�Ó�Õ�Î�Ñ�à�Ë�ì�Ù�Ñ�Î�Ë�ÝPÑ�ö?Ë%Ï Ë%ÙPÒbË�Í�ËbÎÐ×PÌIÝWÚæÌ�ÏqÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë�ÓuÙ�Ý�ÓuÍWÕ�Ô�Ñ�á
Î�ëPÝ�Ëuã H ()�)�J���! 87�5) âWaOV�` ^ aOV:# ^ VDa�â 6 IJI 6 ã

ñùú 6 ôCP?ã�T�ã �¦ëPë�Î�×9âS\�ã�Y Ë%ÏÐÏ Ñ�ÍWÓuÙ5â�ÓuÙPÝ P?ã�T�ã�7�ÖÐ×PËbÏ%ã
ÿ�ì�íIË%Ý(ßuÏÐÑ�Ý�Í�ËbÎÐ×PÌUÝ
ÚæÌ�Ï�Ò%ÓuÕ�ÎÐëPÏÐÑ�ÙPß¬Î�×PË
ÍWÌ�Î�Ñ�ÌuÙ¢ÌuÚ?ÖÐË%Ô�Ú�áoÑ�ÙeÎÐË%Ï ÖÐË%Ò§Î�Ñ�ÙPß{Ñ�Ù�Î�ËbÏ Ú�ÓuÒbË%ÖqÓuÙPÝ�ÏÐËbÔ�Ó�ÎÐË%Ý�û0ü{ý�Ö%ã � �4�����������;�J� ���: "� â ^ ò ^ `?G�úJa:#�GJa ^ â
^ RJRJRIã

ñùú�ú�ôCT�ã)PUÎÐË%Ñ�ÙP×PÌuöCâ�Yðã � ÓuÙ5â=ÓuÙPÝ @�ã�[ïÓuÙPßPã¯ÿ ÙPË§Û ý�ëPÔ�Ë%Ï Ñ�ÓuÙ Í�ËbÎÐ×PÌUÝ ÚæÌ�Ï	Î�×�Ë¨Ò%Ì�Í�ÕPë�Î�Ó�Î�Ñ�Ì�Ù ÌuÚ
ÕPÏÐÌuÕ�Óuß�Ó�ÎÐÑ�ÙPß�Ö ×PÌ�Ï ÎSÓuÒbÌ�ëPÖ ÎÐÑ�Ò�ÓuÙPÝWË%Ô�ËbÒbÎÐÏÐÌ�ÍWÓuß�ÙPË§Î�Ñ�Ò�Õ�ëPÔ�Ö Ë%Ö%ã ���������������� �����! "� â ^ òJV�`?aJG�ú:#LVDIJa�â
6 IJIJIIã

ñùúuøuô [�ã [�ã"PeÞIÍ�Ë%Öbã YNÓ�Î�×PËbÍ�Ó½Î�Ñ�ÒbÖ¨ÌuÚ�ÏÐË���Ë%Ò§Î�Ñ�Ì�Ù«ÖÐËbÑ�ÖÐÍ�Ì�Ô�Ì�ßuÞ�ã BoÙ *I<J<J� /1, �(L�J��'Q�2T � �J( �7�5)(
D8<��1(8'  87���< ��' �	� ()58�=T�
C���C� ������ � � � �?�C'Q7>���95Z/+/1�%�?'Q7�5)("�9(ZY1����� ã �¦Ñ�ÒbË � ÙPÑ�à�Ë%Ï ÖÐÑ�ÎoÞ�â ^ RJR�òIã

ñùú�ò½ô [�ã�[�ã PUÞUÍ�Ë%Öbã ÿ�ÖÐÔ�ÌfÛ¦Ù�Ë%ÖÐÖ¡ÍWÓ�Î�Ò,×�Ñ�ÙPß¤ì�Ù�Ñ�Î�Ë�ÝPÑ�ö?Ë%Ï Ë%ÙPÒbË Í�ËbÎÐ×PÌUÝ ÚæÌ�Ï	Î�ÏÐÓ�à�Ë%Ô�Î�Ñ�ÍWËbÖ¢Ø?Ë§Þ�Ì�Ù�Ý
Î�ÏÐÓuÙPÖÐÍ�Ñ�Ö ÖÐÑ�Ì�Ù Ò�Ó�ëPÖ ÎÐÑ�Ò%Öbã BoÙ � � �2� *�<J<�� DQ<J�B(8'Q<�/1���	. �?S+�-T 36�:5"��UWVX��,-� H ()�)�J���: "�-T%UWVX�/1<�Y�(ZY
*I[8 8�C'E/�58�= âPÕ�ÓußuË%Ö ^ Ruøeò # ^ RuøOGIã PIÌUÒuã�ýzíIÕPÔ;ã[Ê�ËbÌ�ÕP×�ÞUÖ%ã�â ^ RJRJG�ã

ñùúJa�ô [�ã [�ã PUÞUÍWËbÖ�ÓuÙPÝdT�ã �{Ñ�ÓuÙ5ã ÿ�ÖÐÔ�ÌmÛ¦ÙPËbÖÐÖ�ÍWÓ�Î�Ò,×PÑ�ÙPß�ý�ëPÔ�Ë%ÏÐÑ�ÓuÙ(Í�ËbÎÐ×PÌUÝ ÚæÌ�Ï�Í¢ë�Ô�Î�Ñ�à�ÓuÔ�ëPËbÝ
ÖÐÌ�Ô�ë�Î�Ñ�Ì�ÙPÖ2Ì�ÚzËbÑ:9uÌuÙ�ÓuÔKË%êeë�Ó½Î�Ñ�ÌuÙPÖ%ã ��R365879� ��������� â ^ RL`©ò
I ^ #�ò 6 a�â 6 IDI�ú�ã

ñùúOV½ô [�ã�[�ã#PUÞUÍ�Ë%Öbâ ��ã�M0ËbÏÐÖ ÎÐË%ËbßPâ�ÿ	ã�PIËbÑDâ=Ó�ÙPÝ �¢ã�E&ã�õCÏÐÓuÙ5ã �{Ñ�Ï Ò,×P×PÌuö
ÖÐÑ�Í¢ëPÔ�Ó�Î�Ñ�Ì�Ù5â�ÍWÑ�ß�Ï�Ó½Î�Ñ�ÌuÙ
ÓuÙPÝ�Ñ�Ù�à�ËbÏÐÖ Ñ�Ì�Ù�ëPÖÐÑ�ÙPß�ì�ÙPÑ�ÎÐË¦ÝPÑ�ö?Ë%Ï Ë%ÙPÒbË¦ÎÐÏ�Ó�à�ËbÔ�ÎÐÑ�Í�Ë%ÖqÓuÙPÝWÓuÍ�ÕPÔ�Ñ�Î�ëPÝPËbÖ%ã BoÙ *I<J<J�/1,��(L�J��'Q�=T � �J(
 7�5)( D8<��1(8'  87���< ��' �	� ()58�=T�
C���C� ������ � � � �?�C'Q7>���95Z/+/1�%�?'Q7�5)("�9(ZY1����� ã �¦Ñ�ÒbË � ÙPÑ�à�Ë%Ï ÖÐÑ�ÎoÞ�â ^ RJR�øPã

ñùúJG�ô ��ã�õ*×PÌ�Í ã 3 �C'Q�J58�C��'E/1,K 8��/+["7=, 7=�9� /1<�Y � ��';�J�J�ZS�(8<�() 87? ã�\SË%Ù1bÐÓ�ÍWÑ�Ù5â % Ë§Û �qÌ�Ï.9»â ^ ROV�òIã
ñùúJR�ôCT�ãqà�ÓuÙ«õ!ÏÐÑ�Ë%Ï�ÓuÙPÝ [�ã�[�ã PUÞUÍ�Ë%Öbã � Õ�Û¦Ñ�ÙPÝ ìPÙPÑ�ÎÐË§áoÝ�Ñ�ö?Ë%ÏÐËbÙPÒ%ËNÒ�ÓuÔ�Ò%ëPÔ�Ó�Î�Ñ�Ì�Ù
ÌuÚ{Î�ÏÐÓmàuË%Ô�Î�Ñ�Í�Ë%Öbã

H ()�)�J���! 87�5) â�òDaL`?G ^ 6 #�G 6 ^ â ^ RJR ^ ã
ñ øOI�ôCT�ã M�Ñ�ÝPÓuÔ�Ë�ã � Ñ�ÙPÑ�ÎÐË§áoÝ�Ñ�ö?Ë%ÏÐËbÙPÒ%Ë�Ò%ÓuÔ�ÒbëPÔ�Ó�ÎÐÑ�Ì�Ù�ÌuÚCÎ�ÏÐÓmàuË%Ô!Î�Ñ�Í�Ë%Öbã�� ��,=,-�-T 36(87? "�R36�:5"��*��%� â�VDG�` 6 IDa 6 #

6 IOVDaIâ ^ RJGDG�ã
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ñ ø ^ ô M¢ãSM�Ñ�Ù1b Ë�â�ý*ã B7àuË%Ï ÖÐË%Ù9â�ÓuÙPÝ E&ã¦Ê b�ÞUÖ Î�ÝPÓuÔDã õCÏÐÓmàuË%Ô�Î�Ñ�Í�Ë¬ÓuÙ�Ý Ó�ÍWÕPÔ�Ñ�ÎÐëPÝPË$ËbÖ ÎÐÑ�ÍWÓ�Î�Ñ�Ì�Ù ëPÖ Ñ�ÙPß
Û2Ó�àuËbÚæÏÐÌuÙeÎ�Ò%ÌuÙPÖ ÎÐÏÐëPÒ§Î�Ñ�ÌuÙ5ã�H ()�)�J���! 87�5) â[ò
GL` ^ ^ òJV:# ^ ^ aJa�â ^ RJR�úIã

ñ ø 6 ôA\�ã�P?ãW[ ×�Ñ�Î�Ë�ã�õ*×PË�Ö Î�ÌUÒ,×�ÓuÖ�Î�Ñ�Ò�Ò%ÓuëPÖ�Î�Ñ�Ò�ã 3�DZ*�. ��K*��+��,-��.G/1�=�� â�ø�øW` ^ 6 V # ^ øOR�â ^ RJG�øPã
ñ ø�ú�ôA\�ã P?ãJ[ ×�Ñ�Î�Ë�ã [ïÓ�à�Ë�ÓuÒbÎÐÑ�Ì�Ù¡Ì�Ù¡ÒbëPÏÐÏ Ë%Ù�Î�Ö0Û¦Ñ�ÎÐ×�àuÌ�Ï ÎÐÑ�Ò%Ñ�ÎoÞ�ã �����, ��79Y . ()5)�� âeúJGJa�` ú 6 R!#Iúuø�ø�â ^ RJRDR�ã
ñ ø�øuôA@�ã �9×�ÓuÙ�ßPã D8�%/:S17=<�S ["� �=�J( � /��1(2AQ' ��<J����' �)�/:S+/1�C7���< � (8�2�J�"Y ãzû0×Pü�ÎÐ×PË%Ö Ñ�Ö%â PeÎ,ÓuÙ�ÚæÌuÏÐÝ � ÙPÑ�à�ËbÏ�á
ÖÐÑ�ÎoÞ�â�PUÎ�ÓuÙ�ÚæÌ�Ï Ý5â[þSÿ*R�ø�úJI�òIâ ^ RJR�ú�ã

ñ øeò½ôAE&ã á ��ã �9×�ÓuÌPâ?õ{ãKþS×�Ó�Ù5â>\�ã>YNË%Ï ÏÐÑ�Í�ÓuÙ9â9ÓuÙ�Ý�P?ã�T�ã 7�ÖÐ×PËbÏ%ã{ÿ àuÓ�ÏÐÑ�Ó½Î�Ñ�ÌuÙ�ÓuÔKÔ�Ë§à�ËbÔzÖÐË§Î�ÓuÕPÕ�ÏÐÌ�ÓuÒ,×
ÚæÌ�Ï*Í¢ëPÔ�Î�Ñ�ÕP×�ÓuÖ Ë�ÍWÌ�Î�Ñ�ÌuÙ5ã �� �����������;�������: "� â ^ 6 V�` ^ VDR:# ^ R�òIâ ^ RJRJaIã


