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¥B8o�B8;� �4üþý/ö��*æ¤ë\ø�âõç��*ô�ö<ã\âõéÅê?8/8Q8/8/8Q8/8Q8/8k8Q8/8/8Q8/8Q8/8/8Q8/8k8Q8/8Q8/8 ÉE�
¥B8o�B8o� ��æ`ã\æ¤ùÂãÝéÅë�ø\âûç��,ô�ötãÝâõérê¶8Q8/8/8Q8/8Q8/8k8Q8/8/8Q8/8Q8/8/8Q8/8k8Q8/8Q8/8 ÉE�

¥B8 Æ ��æ`ë¢á�K�ò�� ö<ã\æ¤ê,ø\ö<ãI� 8k8/8Q8/8Q8/8/8Q8/8Q8/8k8Q8/8/8Q8/8Q8/8/8Q8/8k8Q8/8Q8/8 ÉÂÆ
¥B8 É ñ ê/örôJ�fø�æ 8Q8/8Q8/8/8Q8k8/8Q8/8Q8/8/8Q8/8Q8/8k8Q8/8/8Q8/8Q8/8/8Q8/8k8Q8/8Q8/8 ÉÅÉ

¥B8 É�8;� ��âJ:Sæ¤ë�æ¤êÂãÝâûæ¤ôõôûæ���æ>ãÝæ¤ùÂã\âõéÅê,ø�ëÝö<ã\æk�,ê,åÌí�ê*æ¤ë)�râõæ¤ø�üþý3�kæ`ôõôõæ 8/8k8Q8/8Q8/8 É31
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ÇB8 Æ ñ ê/örôJ�fø�æðå*æ¤ë�úSé<ãÝæ¤êÂã\âõæ¤ôûôõæ`ê�¾ ÷E¿�æ¤ùÂãÝæ 8/8Q8/8k8Q8/8/8Q8/8Q8/8/8Q8/8k8Q8/8Q8/8�Ç<É
ÇB8 É �B�*üþý,æ�ê,örüþýC���,ê*ù@ã)DE�,æ¤ôûôõæ¤ê+8/8Q8/8/8Q8/8Q8/8k8Q8/8/8Q8/8Q8/8/8Q8/8k8Q8/8Q8/8�Ç��
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n�8;��8 Æ Gkæ¤ë�æ¤üþý,êE�,ê��ºå,æ¤ë�éÅ÷8æ¤ë�æ¤êXî�ë�æ¤ê��`æ¤ê¦8k8Q8/8/8Q8/8Q8/8/8Q8/8k8Q8/8Q8/8Fn�n
n�8;��8 É Gkæ¤ë�æ¤üþý,êE�,ê��ºå,æ¤ë`YsôJ��UÅéÅ÷8æ¤ë��Åë\æ`ê��¤æ`ê 8Q8/8/8Q8/8Q8/8/8Q8/8k8Q8/8Q8/8F���
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Â:¯5®`´/½Ø½ ¬fª�Ë ´/®w®w¯$ª�² ÔE£¹�
ÛÜª$±�´/ª$²�Ã��Ü¬@­{·�»8ªSÞ8¬@­t²�¬fªS«u¬C¼b¬@»8À$´/°t±$´,°<±S«u¯5ª�²8®w½ »I³$¯5® ÔE£ ½
¾�¸�«u¬@­t´4«M¯$­uÞ8¬@­MÃÂ¬4¸Q°t±5ª$¸Z® Ô ¢ �
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Î/ò��fãÝë\örý,ô>�*ê���å*âõæoá 6é��Åôûâõüþý,ù<æ¤âûã'@@å,âõæ�4�æ¤ë�ãÝæ`âõô>�*ê��Få,æ`ë�ù<éÅø\ç âõø�üþý,æ¤ê��@ãÝëÝö<ý,ô>�,ê���@Âå,æ¤ë�æ¤êmí:ë)�`æ'�4ò
���,ê��Åø�ú,ë\é��`æ'UÅæ/�,ê,åiñ\�*ø\÷,ë�æ¤âûã)�,ê�� âõê,ê*æ¤ë\ý,örôõ÷Üå,æ`ë îðörôõöÉ�4âõæ����§�*ê@ã\æ¤ë�ø)�,üþý,æ`ê�8
��æ`ëeæ¤ë�ø�ã\æ��oörüþý3��æ¤âûø�å*æ¤ëeå,â;:<�*ø\æ¤êxí:ç âõø�ø\âõérêFå,æ`ë�áÌâõôûüþý,ø�ã\ëÝö�Uræ)âõç�Î/ò�Gkæ`ë\æ`âõüþýÇ�Åæ`ô�örê��´�'�,æ`ë\ø�ã
å��,ë\üþýRG)örôõôûéÅê,æP�*ú8æ¤ë�âõç æ¤êÂãÝæ�$ÑY5âõüþý�Ç��N(u�,ê,å å,æ¤êR¾k��¾ ò3Ætò��*ö<ã\æ¤ôõôûâûã\æ¤ê?$ ó ëÝöÂÇ��N(È8fáÌâûã:å*æ¤ê?�4ö<ãÝæ`ôäò
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å*æ¤ë áiâõôõüþý*ø�ãÝë\ö�UÅæ�âõçµÎ/ò�
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G�æ¤ë\æ`âõüþýi÷,âõø�âûêÜå,æ¤êÌÿ5æ54 ò�G�æ¤ë\æ`âõüþýiý,âõê*æ¤âõê~���Ìæ`ë���æ¤âûã\æ¤ë�ê�8
�Cêiå,æ`ë�èréÅë\ôûâõæ��Åæ¤ê,å*æ¤êiñoë\÷8æ¤âäã���âõë�åiå*æ¤ë�4�æ¤ë�ø)�,üþý��*ê@ã\æ¤ë�ê,éÅç çTæ`ê�@,å,âûæðáÌâõôûüþý,ø�ã\ëÝö�UÅæ�âûêiå*æ¤ç
í:ê,æ`ë)�Åâûæ¤÷8æ¤ë�æ¤âõüþý&èÅéÅê ü¤ö�8/� ÿ$æ�4	ç âûãmå*æ¤ê�ör÷*÷,âõôûå,æ¤ê,å*æ¤ê ÿ�ø�üþý,æ¤ë�æ¤ê,ù<éMèÂò ÿ5æ`ôõæ¤ø�ùréÅú8æ¤ê å,æ¤ë
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ì í�îðï�ñ¢òCó�érôõô�ö<÷SéÅë\ö<ãÝâûéÅê~�'� å,æ>ãÝæ¤ùÂã\âõæ¤ë�æ¤ê�8�ì¢âõæ`ë)�'�����*ë\å,æxæ¤âûê ö��,ø��Åæ¤å,æ`ý,êÂãÝæ`ëLGkæ`ë\æ`âõüþý å,æ¤ë
áiâõôõüþý*ø�ãÝë\ö�UÅæÜ÷8æ¤â�æ`âõê,æ`ëÏ�Åörô�örùÂã\âõø\üþý*æ¤êT
Ú6örê��ÅæÜèÅérêÛ /"�É3X�&o¥_Ü�âõê æ`âõê,æ`ë©���,ë\üþý,çL�,ø�ã\æ¤ë)�*ê��
÷8æ¤ér÷/örüþýÂãÝæ>ã08u�¢æ¤÷8æ¤êÜå,æ`ë��B�,üþý,æoê/örüþýÜå,â;:<�,ø�æ¤ë�í:ç âõø�ø\âõérêºö��,økå,æ¤çÝG)örê,å{å,æ¤ë�áiâõôõüþý*ø�ãÝë\ö�UÅæ
÷*âõæ`ã\æ`ã�å,âûæ¤ø�æ¤ëk� ö<ã\æ¤ê,ø\ö<ãI��å,âûæ áz6é��Åôûâõüþý,ù<æ¤âäã0@Kê,örüþý�÷*âõø\ôõörê��!�*ê,æ¤êÂãÝå*æ¤üþùÂãÝæ`êØÿ5æ54 ò Î�ò�¤��,æ¤ôûôõæ¤ê
���{ø��,üþý,æ¤ê<@B�,ê*å{æ¤âûê,æ¢ï¢æ`âõý,æ�èÅérê{÷8æ¤ùtörê,êÂãÝæ`ê?¾�÷�¿�æ`ù@ã\æ¤êºâûêxå,âõæ`ø\æ¤çÝ�4ú8æ¤ùÂã\ëÝörôû÷Sæ`ë\æ¤âûüþýTê#6örý,æ¤ë
���Xö<ê/örôJ�fø�âõæ¤ë�æ¤ê�8
��âûæ�ñoë�÷Sæ`âûãÚ�Åôõâûæ¤å,æ`ë�ã�ø�âõüþýZ��âûæ��¼éÅô>�rã'ÞE9<�,ê 6ö<üþý,ø�ãÚ��âõë�åTæ`âõê,æ 6� ÷8æ¤ë�ø\âûüþý@ã 6�,÷8æ¤ë�å,âõæ áÌâûôõüþý,ø�ãÝë\örø�ò
ø�æ�@få,æ¤ë�æ¤êÜñ´���¼÷/ö��!�*ê,åºå,âûæ ý,éfüþý,æ`ê,æ¤ë��Åæ`ã\âõø\üþý*æ ó éÅçTú8éÅê,æ`êÂãÝæoå*æ¤økâûêÂãÝæ¤ë�ø�ã\æ¤ôõôõörë\æ`êºáiæ¤å,âJ�,çTø
�ræ'�Åæ`÷Sæ`ê�8Sñ ê,ø\üþý*ôõâõæ�UÅæ¤ê*åXæ¤ë=�¼éÅô>�<ã æ`âõê,æQ� örë�ø�ãÝæ`ôõôJ�,ê��xå,æ¤ø´�Cê,ø�ã\ë)�,ç æ¤êÂã\ø��,ê,åÌå,æ¤ë\��ë�âõê��`âõú,âûæ¤ê
å*æ¤ë:ör÷*÷,âõôûå,æ¤ê,å*æ¤êbÿ�ø�üþý,æ¤ë�æ¤ê,ù<éMè@ã\æ¤üþý,ê,âûùA8��Cê�å,æ`ê�÷Sæ`âõå,æ`êL�¼éÅô>�ræ¤ê,å,æ`êxó�örú,âûã\æ¤ôûêQ��âõë�åbå,æ`ë�� ötò
ã\æ¤ê,ø\ö<ãI��èÅéÅç�ó�ë�æ¤÷,ø�ê,æ¤÷8æ¤ôÈ@Kå,æ`ëd�fãÝörê,å/ö<ë\å�DE�,æ`ôõôõæQ�P6�,ëoå,âûæFÿ$æ�4¢ò Î/òCñ ø�ãÝë�éÅê,éÅç âõæ_@/èÅéÅë��Åæ¤ø�ãÝæ¤ôûôûã
�*ê,å�å,âõæ{å��,ë\üþý��Åæ��76�,ý*ë�ãÝæ`ê1áiéÅêÂãÝæ>ò�K)örë\ôûé<ò=�fâõç��,ôõö<ãÝâûéÅê,æ`ê{���,çß4�æ`ë\ø�ãN6örê,å*ê,âõøbå*æ¤ø î æ¤ø\âûüþýÂãÝø�ò
�¼æ`ôõå,æ`øxæ¤ë\ôÌ6ö��*ã\æ¤ë�ã'8��Cê}ó�örú,âûã\æ¤ô�1���âûë\å å,âõæÜáÌæ'UÅùtörç ú/ö��rê,æ~�,ê,å å,âõæ?�����Åë��,ê,å,æiôõâûæ'�Åæ`ê,å,æ¤ê
4�érë 6�,÷8æ¤ë�ôõæ'���,ê��Åæ`êØå/örë��Åæ¤ø�ãÝæ¤ôûôûã'85ó�örú*âûãÝæ`ô)Çi÷Sæ`ø\üþý,ë�æ¤âõ÷4ã�å,âõæ ñoê,örôJ�fø\æ{å,æ¤ëb÷8æ¤ùtörê*ê@ã\æ¤ê|�,ê*å
å*âõæ��B�,üþý*æXê/örüþý ú8érãÝæ`ê@ã\âõæ`ôõôõæ`êS���,ê,ùÂãIDE�,æ`ôõôõæ`ê
âûê,ê,æ¤ë�ý/örôû÷�å,æ¤ë©�,êÂãÝæ`ë\ø��,üþýÂãÝæ¤ê ï�æ'�râõéÅê�@��Åæ>ò
�¼érô>�rã èréÅê å,æ`ëFñ ê/örôJ�fø�æTå,æ`ë�å*âJ:��,ø\æ`êØí:çTâûø\ø�âõéÅê�8���âõæ ï¢æ`ø)�,ôäãþö<ã\æxå,âõæ`ø\æ¤ë�ñoê/ö<ôJ�fø\æ©�kæ`ë\å,æ`ê
ö<÷,ø\üþý,ôûâõæ�UÅæ¤ê,åiâõç�ó éÅêÂãÝæ5�fã¢å,æ`ë ï�æ¤ø��,ôûãÝö<ãÝæðörê*å,æ¤ë�æ¤ë�ñ\�*ã\éÅë\æ`êÌå*âõø\ùE�*ã\âõæ`ë�ã08
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�CêÌå,âõæ`ø\æ`ç ó�örú*âûãÝæ`ô���âõë�å§���,ê�6örüþý,ø�ã æ¤âûê,æ 6� ÷8æ¤ë\ø�âõüþýÂãZ6�,÷Sæ`ë å*âõæ/�Åë\é�Urë�6ö��,ç â>�ræk�fãÝë��,ùÂãI�,ë å,æ¤ë
áiâõôõüþý*ø�ãÝë\ö�UÅæ?�Åæ��Åæ¤÷8æ¤ê<8eñoê,ø�üþý,ôõâûæ'UÅæ`ê,å æ¤ë=�¼éÅô>�rãbæ¤âõê*æ~� örë\ø�ãÝæ¤ôûô>�,ê�� å,æ¤ø�âûêÂãÝæ¤ë�ø�ã\æ¤ôõôõörë\æ`ê áÌæ>ò
å*â>�,ç ø/cf�=�,áCj��,ê*åÌå,æ`ë�å/örë\âûêmæ¤êÂãÝý/ö<ôûãÝæ`ê,æ¤êÌý,éfüþý,æ¤ê,æ`ë)�Åæ>ãÝâûø\üþý,æ`êÊó éÅçTú8éÅê,æ`êÂãÝæ�å,æ¤ë�ù<éÅø\ç âäò
ø�üþý,æ¤ê��fãÝë\örý,ôJ�,ê���8

�Úä�� -� EF#��/2,036S7 (

G�æ¤âkå*æ¤ëxáÌâûôõüþý,ø�ãÝë\ö�UÅæ�@5é4å*æ¤ëxî�örô�öN�*âûø'@�ý/örê*å,æ¤ôäãbæ¤øFø\âõüþýS�,ç æ¤âûê,æ?�fú,âõë\örô>�Âö<ô�öÉ�4âõæ_@Iå,âõæTæ¤êÂã�ò
ø�ú,ë\æ`üþý,æ¤ê*åXå,æ`ë�ì´�,÷,÷*ôõæ>ò��*örê,å,ö��Åæ>òCó ô�örø�ø\â � �¤âõæ`ë)�,ê���örôõø��4÷8ü æ¤âõê��Åæ¤éÅë�å,ê,æ>ã���âõë\å{c¼ø\âûæ¤ý,æ�ö��*üþý
ñ ÷,÷�8��Nj58Í�4âûæ{âõø�ãFê*æ¤÷8æ¤ê�å,æ`ëbñoê,å*ë\éÅç æ¤å/öMò�î�örô�öÉ�4âûæÇ�,ê,å áXÆÅÆiæ¤âûê,æ¤øbå*æ¤ëFå*éÅçTâûê,âõæ`ë\æ`ê,å,æ¤ê
áiâûãI�rôõâõæ`å,æ¤ë¢å,æ`ëoø\é��Åæ¤ê/ö<ê,êÂãÝæ¤ê ôûéÅùtörôõæ`êÊî ë)�,ú,ú8æ�88ñ\�B�¨�Åë)�,ê*åb�,êÂãÝæ¤ë�ø\üþý,âûæ¤å,ôûâõüþý,æ`ëk¾�÷�¿�æ¤ùÂã\úSé<ò
ú��,ô�ö<ã\âõéÅê*æ¤êO�*ê,åz�,êÂãÝæ`ë\ø�üþý,âõæ`å,ôõâûüþý,æ¤ëbåB�4ê,örçTâûø\üþý,æ`ëbí:â>�ræ¤ê,ø�üþý/ö_��ãÝæ`ê�ùtörê,ê å*âõæÜáiâõôõüþý*ø�ãÝë\ö�UÅæ
�rë\éÅ÷ âõêxèfâõæ¤ëÚGkæ`ë\æ`âõüþý,æ`�,êÂãÝæ`ë�ãÝæ`âõôäãÚ��æ¤ë�å,æ¤êbc¼è��Åô[8EY5â>��8���j5òsâûêTå*æ¤êºó æ`ë\ê@÷Sæ`ë\æ`âõüþý�@fö��,üþý§åoG��,ôäò
�ræ�å#�Åæ`ê/örê,êÂã0@�å,âûæZ�4üþý,æ¤âû÷Sæ_@�å,æ¤ê ìoörôûé��*ê,å�å*âõæ ó éÅë\éÅê,ötò��kér÷Sæ`â�å*âõæTáXörø�ø\æ å,æ¤øL���fø�ã\æ¤ç ø
c¼éÅý,ê,æ å,âõæ ó éÅë\érê/ötò=¾�÷�¿�æ`ùÂãÝæ�j�ö����Oüwö�8B��p���X�txt)æOç��Åæ¤ø�üþý�6ö<ãI�>ã���âõë�åb$è� ê,ø)���_(È8©�Cç¦�¼érô>�Åæ`ê,å,æ¤ê
��âûë\åmæ¤âûê,æ�ùE�,ë)�`æLGkæ`ø\üþý,ë�æ¤âû÷��,ê��Tå,æ¤ë�æ¤âûê��¤æ`ôõê,æ`êmÿ5æ`âõôõø=�fø�ãÝæ`çTæk�Åæ��Åæ¤÷8æ¤ê<Þ

ò���æ`ë�ó æ¤ë\ê@÷8æ¤ë�æ¤âõüþý<Þ

��æ`ësâûê,ê,æ¤ë�æ�Gkæ`ë\æ`âõüþýbå,æ`ë�áÌâûôõüþý,ø�ãÝëÝö_UÅæÚ��âûë\å�ö<ôõøsîðörôõöÉ�4âõæ`ê,ùræ`ë\ê�@ÉG)ö��*üþý�é4å,æ`ësâûç í�ê��Åôõâûø\üþý,æ`ê
ö_�,üþýºörôûøÚG��,ô>�ræ¢÷8æ'�`æ¤âûüþý,ê,æ`ã'8���âûæ¤ø�æ¤ëÚGkæ¤ë�æ¤âûüþý{âõø�ã�å,æ¤ë�éÅú*ã\âõø\üþý*æ¤ê{ñ ø�ã\ë\éÅê,érçTâûæ�ö����¨�Åë��,ê,å{âûê4ò
ã\æ¤ë�ø�ãÝæ`ôõôõörë\æ`ëL�@ãþö��,÷3��éÅôõù<æ¤êØêE�,ëðø\üþý3��æ¤ë������A6örê��Åôõâûüþý�@�¿�æ¤å*é4üþý�âõø�ãðæ`âõê,æZGkæ¤ér÷/örüþýÂãI�,ê��Åæ¤êØâûç
�CêB�¼ëÝörë�érãÝæ`êÌçC6é��Åôûâõüþý�8
Kký,örëÝörùÂã\æ¤ë\âûø�ã\âõø\üþý*æ�¾�÷�¿�æ`ù@ã\æ âûçéG��*ô>�Åæ�ø�âõê,åxë\é<ãÝæ¢ï¢âûæ¤ø�æ¤ê,ø�ãÝæ¤ë�ê,æ`�,ê,å ú,ô�örê*æ`ãþö<ë\âõø�üþý,æ�� æ`÷Sæ`ô[@
��éÅ÷8æ¤â5å,âõæL�fãÝæ`ë\ê,å*âõüþýÂãÝæ����,çª9Kæ¤êÂãÝë��,çÖý,âõêÌëÝörø�üþýb�'�,ê,âûçTç�ã08A�Cç î�æ��Åæ¤ê,ø\ö<ãI�Q�'�,ëd�4üþý,æ¤âû÷Sæ
âûø�ã�å,æ`ë¢ó�æ`ë\ê@÷8æ¤ë\æ`âõüþýXörë\ç�örêÌâûêÂãÝæ¤ë�ø�ã\æ¤ôõôõörë\æ`ë�áXö<ã\æ¤ë�âõæ�8
��æ`ëdG��,ôJ�ÅæFë�érãÝâûæ¤ë�ã��Åôûæ¤âõüþý*ø\âõê*ê,â>�Ï��âõæbå,âûæ©�4üþý,æ`âõ÷8æ�@�¿�æ`å,éfüþý�ç âûã æ¤âûê,æ¤ëoùfôûæ¤âûê,æ¤ë�æ¤ê ó ë\æ`âõø��¼ë�æ>ò
DE�,æ`ê���8<¾�÷mø\âõüþýiâõç	�¤æ¤êÂã\ëÝörôûæ¤ê§Gkæ¤ë�æ¤âõüþýiå,æ`ëoáiâõôõüþý*ø�ãÝë\ö�UÅæ�æ¤âûê�G)örôõù<æ¤êi÷Sæ � ê,å,æ>ã0@�âõø�ã�÷,âõø�ý,æ¤ë
ê*é4üþý ê,âûüþý@ã�æ¤âõê*å,æ'�*ã\â>�?�Åæ`ù@ôx6örë�ã0@�¿�æ¤å,éfüþý ø\üþý,æ`âõê,æ`êOGkæ`éÅ÷/örüþýÂã)�,ê��Åæ`ê�å,æ`ø/K�¾dG)ísò=�*ö<ã\æ¤ôûôõâûã\æ¤ê
å,örëÝö��B�sý,âûê��'�*å,æ'�*ã\æ¤êz$ í:ê��3���_([8
��æ`ë{âûê,ê,æ¤ë�ø�ã\æbGkæ¤ë�æ¤âûüþý¦å,æ¤ømó æ¤ë�ê,øºæ`ê@ã\ý 6örôäãºå,âûæ ï¢örå,âõé�DE�,æ¤ôûôõæC�*ö��Åâäã\ãÝörë\âJ�,øxñ�ê08�� êÂãÝæ`ë\ø)�fò
üþýE�,ê��Åæ¤ê å,æ`ëÇ�fã\æ¤ë\ê*å��fê/örç âõùÊâõê�å,âõæ`ø\æ`çÎGkæ`ë\æ`âõüþýØôûæ'�Åæ`ê æ¤âûê,æR�`æ¤êÂãÝë\örôõæR���,ê,ùÂãÝçTörø\ø�æ{èÅérê
ü¤öT�Bmo1!p<��X�ëPæOç�ê/ö<ý,æ�8�ì¢âõæ`ë\÷8æ¤âoý,örê,å,æ`ôûãmæ¤øÜø�âõüþý ç âûãZ�Åë�6é�U<ãÝæ¤ëZ°Øörý*ë\ø\üþý*æ¤âõê*ôõâõüþý*ùræ¤âäã~�,ç
æ`âõê ø�üþý3�)örë��¤æ`øL
IéfüþýT$ î æ¤êu�ÅÇÉ([8Sí:âõê,æbö��,ø)�ræ¤å,æ`ý,êÂãÝæ�ñoù@ù@ë\æ>ãÝâûéÅê,ø\ø�üþý,æ¤âû÷Sæ_@���âõæ�ø\âõæF÷Sæ`âsø\é��Åæ>ò
ê,örê,êÂãÝæ`êXörùÂã\âûèÅæ`ê~�Âörô�ö<ù@ã\âõø�üþý,æ¤êió æ¤ë�ê,æ¤êm÷8æ¤éÅ÷/ö<üþý@ã\æ`ã���âõë�å�@*âûø�ã�ê,âûüþýÂã�èÅéÅë�ý/örê,å,æ`ê�8AGkæ`âOå,æ¤ë
áiâõôõüþý*ø�ãÝë\ö�UÅæ ý/ö<ê,å,æ¤ôäã¢æ¤ø�ø\âûüþýÌø�éÅçTâäã�ê,âûüþý@ã`�,ç�æ¤âõê*æ âõêmå,âõæ`ø\æ`çË�4âõê*ê,æðörùÂãÝâûèræ�îðörôõöÉ�4âõæ_8
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SMC
LMC

Kuhgelsternhaufen
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ca. 600 m 

25 km

2.2 km

(b)   p   (E = 1 TeV)(a)         (E = 1 TeV)γ
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ÕQ¦O«�­�«@©O§0©)¬@§&¨8­�§0´(® ¸ ©O¶Î»�± Ä�§0«@³a»A¥-¦)­ ¸ ©O¶@¤N«A¨G­ Ó\´?©Oª+® ¸ ¤G´?¬A§Y»�­�±e«@¤N¯E¦ ·»A¨N´?¤N¥-¦O§0¨É¾�³O¤G«@¨N¯�­�´(«A©O¤8Ô
¬A«@¨N¶a·»A©O¶@§�¼

ú O þ O z ¸�¹Qº ü w�QVSuX s��Ywbt ü Z�s�W�x
5 ·¸ ¨�¹O´?§×º�¥-¦O» ¸ §&¨G¤N´?± ¸ ®"»#­�´(«A©Ì¿�´(¨G¹`¹O§0¨4¤N«@¶A§&©a»A©E©+­N§×¾NaP£b¾[½
Ô8ËÌ«@©)­N§�Ô8ÛW»�¨N®(«#Ô8Û�«P¹O§Å¬A§&¨G¿Ã§&©PÔ
¹E§0­'/ØEc«@© 1 D 4 ¼)½�©Ö¹O´?§&¤G§&± ÕQ¨N«@¶A¨�»A±e± ¿Ã§&¨G¹O§&©Ö¹O´(§[ºP­N¨N§ ¸E¸ ©O¶ ¸ ©O¹¢¹E§&¨*£b¨N»A©O¤G¯�«@¨8­�¹O§&¨ÃÜQ®(§&ª@Ô
­N¨N«@©E§&© ¸ ©E¹�Õb«@¤G´?­�¨G«@©O§0©n¹ ¸ ¨G¥-¦�»A©a»A®¡°P­N´(¤G¥-¦O§ÃÍ »A¦O¨G¤N¥-¦O§0´(©O®?´(¥-¦Oª�§&´?­N¤GÀ ¸ ©Eª+­N´(«@©E§&©×³�§&¤N¥-¦E¨N´(§0³�§0©
¸ ©O¹T§&¨N®(» ¸ ³E­�¤N«@±e´?­�§&´?©O§4¤N¥-¦E©O§&®?®(§cÄ�§0¨N§0¥-¦O© ¸ ©O¶e¹O§&¨\§0®(§&ª)­N¨N«@±Ö»A¶@©O§�­�´?¤N¥-¦O§0©�E�»�¤Nª#»A¹O§�¼OÜQ´(©O§
Ác»�¨N¤G­N§&®?® ¸ ©O¶Ö¹O§&¨c§0®(§0ª+­N¨N«@±Ö»A¶@©E§0­�´?¤N¥-¦O§0© E.»A¤Nª#»A¹O§Â´(¤G­4´(©tE.»A¯O´¡­�§0®6¶E¼K8@¼K8×¶@§&¶A§&³�§&©f¼3Ð6´(§0¨N³�§&´
¤G¯O´(§0®(§0©V¹E´(§.ÜQ´(¶@§0©O¤N¥-¦O»�Àm­�§0© ¹O§0¨\¾W­�±e«@¤N¯O¦3·»A¨N§�Óa´(± ³�§&¤G«@©O¹O§0¨N§0© ¹O´?§.Á4´(¥-¦)­�§9»�È ó�Ï�Óa¹O§&¨6Ä�¨G§�Ô
¥-¦ ¸ ©E¶@¤N´?©O¹O§é�h¼QÈ óûÏ ¸ ©O¹r¹O´?§6£H¨�»�©O¤N±e´(¤G¤N´(«A©fÓ@§&´?©O§6§&©)­�¤G¥-¦O§&´?¹O§&©O¹E§.�6«A®(®(§�¼)Á4´(§�§0¨N¤G­N§&©Ö³�§0´(¹O§0©
9c¨ ·«Aß@§&©É¿Ã§&¨N¹E§&© ³�§&´~¹O§&¨[º�¥-¦a» ¸ §&¨G¤N´(± ¸ ®"»�­N´(«@©¢³�§0¨ ·¸ ¥-ª+¤N´?¥-¦)­�´(¶�­ Óa®(§�­�á�­�§&¨G§.³�§0´f¹O§&¨6Á4§�­�§&ª)­N«@¨8Ô
¤G´(± ¸ ®"»�­N´(«@©f¼�Á4´?§n´(©Æ¹O§0¨Åº�´(± ¸ ®"»�­N´(«@©T¬@§0¨G¿Ã§&©O¹O§�­�§0© Í §0¨G­�§×¤8­-»A±e±e§&©Y» ¸ ¤ì/ ÜQ®?­%ÎkD 4 / µ�»A®íD�8 4
¸ ©O¹Éá&§0´(¶@§0©r´(± ¹O§0± À-·¸ ¨�¹O´?§cº�¥-¦a» ¸ §&¨G§&©)­�¿�´(¥-ª+® ¸ ©O¶�³�§0¤N«@©O¹E§&¨N¤\¨G§&®?§0¬�»A©)­�§0©ÉÄ�§&¨G§&´?¥-¦fÓ ¸ ©)­N§&¨8Ô¦O»A®(³Ì8\;¢ª+±_Ðn·«A¦O§AÓ�§&´(©E§n¶ ¸ ­N§ ·H[³�§&¨G§&´(©E¤G­�´?±Ö± ¸ ©O¶¢±e´?­[¹O§0± ·¸ ³�§&¨4£H§&©E§&¨N´¡Ùf»r¶A§&±e§&¤N¤G§&©O§0©
¾W­N±Ö«A¤N¯O¦ ·»�¨N§&©E¯O¨N«kÈO®�/�Ð6§&± 1 D 4 ¼Á4´?§ÉÄ�§0¨N§&¥-¦E© ¸ ©O¶ ¹O§0¨×£\¤N¥-¦O§0¨N§&©EªA«�¬P¯O¦O«A­N«@©O§&©Z§0¨GÀ «@®?¶A­�» ¸ À[¹O§0± ÜQ´(©Oá0§&®(¯E¦O«A­�«A©O§&©O©E´?¬@§&» ¸ ¼¾[®(¤(��§&¤ ¸ ®?­�»�­\¹O§0¨�º�¥-¦a» ¸ §&¨G¤N´(± ¸ ®"»�­N´(«@©Ö¿�´(¨N¹É§0´(©O§4Ác»�­�§0´~¶@§0¤N¥-¦O¨G´(§&³�§&©~ÓO¹O´(§�¹O´(§4¨ ·» ¸ ±e®(´?¥-¦O§&©
Ec«P«@¨N¹E´(©a»�­N§&©fÓ)¹E´(§`�6´?¥-¦)­ ¸ ©O¶A¤NªA«P«@¨G¹O´(©a»#­�§&© ¸ ©O¹r¾[©Oª ¸ ©EÀm­N¤Ná&§0´?­N§&©É»A®?®(§0¨*Õ*¦E«A­�«@©E§&©r§0©+­N¦ ·»A®¡­ Ó
¹E´(§4» ¸ À3¹O§0©Vº�¯O´(§0¶@§&®¡­�¨ ·»A¶@§&¨*§0´(©O§0¤�£\¤N¥-¦E§&¨N§0©OªA«�¬+­�§0®(§0¤NªA«A¯O¤�­�¨G§0Ù�§&©f¼�Ð[´?§&¨G³�§0´�¿Ã§&¨G¹O§&©É¹O´?§4»Aª@Ô
­ ¸ §&®?®(§0©ÂÕH«@¤N´¡­�´(«A©O§&©Å¹O§&¨H£b§0®(§0¤NªA«A¯�§�» ¸ À�a/»6Õ�»A®?±¢»\¬@§0¨G¿Ã§&©O¹O§�­ ¼�5[·¸ ¨/¹O´(§�º�¥-¦a» ¸ §&¨N¤G´(± ¸ ®"»�­N´(«@©¿�´?¨N¹ ¹E§&¨n¨G§&®(§�¬�»A©)­�§ÉÜQ©O§0¨N¶@´?§&³�§&¨N§0´(¥-¦ á0¿�´?¤N¥-¦O§0©�Ç�;¨;t9c§0µ ¸ ©O¹7¶¨; £H§0µ ´?©Í8¨8r½�©)­N§&¨G¬�»A®?®(§
¸ ©+­N§&¨8­�§&´?®?­&Ó ¸ ©O¹Î¹E´(§Ìº�¥-¦a» ¸ §&¨e´(©�cG§&¹O§0± Ü*©E§&¨N¶A´(§&´?©)­�§&¨8¬�»A®(®\¶@®?§&´?¥-¦+¬A§&¨8­�§&´?®?­�¤G´(± ¸ ®?´(§0¨G­VÈm¬�¶A®
¼
£b»A³f¼�Ç+Ï�¼EÁ4´?§4º�´?± ¸ ®(»�­�´?«@©×¹O§&¨\º�¥-¦a» ¸ §0¨�» ¸ Àm­�¨N§�Ù~¯ ¸ ©Oª)­�§c§0¨GÀ «@®?¶A­�§&³�§&©EÀv»A®?®(¤�¶@®(§0´(¥-¦)¬@§0¨G­N§&´(®¡­ Ó+´(©
§0´(©O§0±FEc¨N§0´(¤\±e´?­
�6»A¹O´ ¸ ¤�T ² ¸ ± ¹a»A¤�á0§&©)­�¨N»A®(§.£H§&®(§0¤Nª�«@¯f¼

ú O þ O þ ½*QVZ\Q�U&Z�W�SnX&s��YwHt ü Z�swW�x
Á4´?§ÉÁ4§0­N§&ª)­�«A¨N¤N´?± ¸ ®(»�­�´?«@©Ç³�§&´?©O¦a»A®¡­�§�­×¹O´(§Éº�´(± ¸ ®"»�­N´(«@©â¹O§&¨×¾[³O¤N«A¨N¯E­N´(«@©O¤8¬@«@¨G¶ ·»A©O¶A§É´(©O©O§0¨8Ô
¦O»A®(³�¹O§0¨n¾W­�±e«@¤G¯O¦/·»A¨G§ ¸ ©O¹ÚcG§&©O§É³�§&´?± Á ¸ ¨N¥-¦O¶@»A©O¶Y¹ ¸ ¨G¥-¦X¹E´(§�p4¯E­N´(ªâ§&´(©E§&¤n£H§&®?§&¤Nª�«@¯O¤0¼
½�± ¿Ã§&´¡­�§0¨N§&©Ö¤N¥-¦O®?´(§0ßA­�¤N´(¥-¦Ö¹O´(§[º�´?± ¸ ®(»�­�´?«@©n¹O§0¨Ã¾ ¸ ¤N®?§&¤N§0ªA§�­N­�§�¹O§&¤ÃÐ�Ü�9��6¾�Ô�£\¤N¥-¦E§&¨N§0©OªA«�¬)Ô



`)äba ê�ë�èÞîdcQï�éGñvê�Ò�í(ì�ÔAñmïEèvívê�ë � ù
£H§&®?§&¤GªA«@¯O¤8°P¤G­�§0±Ö¤Ã»A©f¼@Ð[´(§0¨N³�§&´P¿�´(¨N¹×¹E´(§W¾ ¸>e ·«@¤ ¸ ©O¶�¹O§&¨*ºP¯O´(§0¶@§&®?«@¯E­�´?ªûÓ�¹O´?§�º�¯O´?§&¶@§0®(¨G§ e §0ª+­N´¡Ô¬P´¡­�·»�­&Ó#¹E´(§�É ¸ »A©)­�§&©E§�¾eá&´?§&©OáW¹E§&¨KÕQ¦O«�­�«@± ¸ ®?­�´?¯O®(´?§&¨0Ó&¹O´?§WÁ4´(¶A´?­-»�®(´(¤G´(§0¨ ¸ ©O¶Ã¹ ¸ ¨G¥-¦×¹a»A¤b5P¾4Á.Û�Ô
º+°�¤8­�§0± ¸ ©O¹V¹a»A¤`�[» ¸ ¤N¥-¦O§0©`¹O§0¤�_[»A¥-¦)­�¦O´?±Ö±e§&®?¤W³�§&¨ ·¸ ¥-ªP¤G´(¥-¦)­�´?¶A­�/�Ð6§&± 1 D 4 ¼Á4´?§×¶@¨�·«AßA­�§GH6©O¤N´?¥-¦O§&¨G¦O§&´¡­�§�³�§0´Q¹O§&¨�Á4§�­�§&ª)­N«@¨N¤G´(± ¸ ®(»�­�´?«@©Æ§&©)­N¤G­�§0¦)­Â¹ ¸ ¨N¥-¦ ¹E§&©vE.«A©+¬A§&¨G¤N´¡Ô
«A©O¤GÀv»Aª)­N«@¨\á0¿�´?¤N¥-¦O§0© §&´?©EÀv»A®?®(§&©E¹O§&©TÕQ¦O«A­N«@©O§0© ¸ ©E¹Ì¹O§0± » ¸ À ¶A§&á&§0´(¥-¦O©E§0­�§0©`ºP´(¶@©a»�®
¼OÐ6´(§0¨N³�§&´
¤G¯O´(§0®?­¢¹O´(§YºP¯O´(§0¶@§&®?¨N§ e §&ª)­�´¡¬�´¡­�·»�­ ¸ ©O¹Ò¾[®?­�§0¨ ¸ ©E¶@¤N§�Ù~§0ª+­N§Y³�§0´�¹O§0© ÕQ¦O«�­�«@± ¸ ®?­�´?¯O®(´?§&¨G©X§0´(©O§
©E´(¥-¦)­rá ¸ ¬@§0¨N©a»A¥-¦E® ·»A¤G¤N´(¶A§&©O¹O§��6«@®?®(§�¼*Á ¸ ¨N¥-¦Ñ¹O»A¤¢£\¤G¥-¦O§&¨G§&©Oª�«�¬P®?´(¥-¦)­T®(«@ª#»A®?§&¨ÖËV°A«@©O§&©Ò´?¤G­
§0¤c±`·«A¶@®(´?¥-¦ ¹O§0©vEc«@©)¬A§&¨N¤G´(«@©E¤GÀv»Aª)­�«A¨4á ¸ ³�§&¤G­N´(±e±Ö§0©�/ Ä�«@® 1k1u4 ¼�ÍZ´(§Å¤N´?¥-¦â¶A§&á&§0´(¶A­4¦a»�­ Ó�¦a»�­
¤G´(¥-¦Ì¹O§&¨�Ec«@©)¬@§&¨G¤N´?«@©O¤GÀv»�ª+­N«@¨�¿Å·»A¦O¨N§0©O¹`¹O§0¤4Ä�§�­�¨G´(§&³E¤[¹O§0¤�Ð[Ü�9���¾6Ô%£b§0®(§&¤GªA«@¯E¤G°P¤G­N§&±e¤ ¸ ±¥&»E¼�?k;�o ¬@§&¨G¨N´?©O¶@§&¨8­ ¼/Á4´?§&¤N§0± µ*§&¨G¦a»A®¡­�§&©Æ¿ ¸ ¨G¹O§e´(©Y¹O§&¨�Á4§�­�§&ª)­N«@¨N¤G´(± ¸ ®(»�­�´?«@©Æ¹ ¸ ¨G¥-¦Ç§0´(©O§
��§&¹ ¸ á&´?§&¨ ¸ ©O¶Ö¹E§&¨[º�¯O´?§&¶@§0®(¨N§ e §&ª)­N´?¬P´?­�·»�­W¬@«A© 1 ;�o » ¸ À 3 ;�o ��§&¥-¦E© ¸ ©O¶¢¶@§�­�¨N»A¶@§&©~¼
5[·¸ ¨�¹a»�¤cºP­ ¸ ¹O´ ¸ ± ´?¤N«A­N¨N«@¯�§&¨[ÜQ±Ö´?¤N¤G´(«@©V¿�´(¨N¹ ´(© ¹E§&¨4Á4§�­�§0ª+­N«@¨N¤G´(± ¸ ®"»�­N´(«@©V¹O´(§�¾�©Eª ¸ ©EÀm­�¤ÞÔ¨G´(¥-¦)­ ¸ ©O¶ ¹O§&¨r§0´(©Oá0§&®?©O§&© º�¥-¦a» ¸ §&¨ ·¸ ³�§&¨É§0´(©¾9c§&¤G´(¥-¦)­�¤8À §&®?¹,±e´?­¢¹O§&± �[»�¹O´ ¸ ¤�¿ ² á ¸ ÀG·»A®(®?´(¶¬A§&¨8­�§&´?®?­&¼&H6± ¹O´(§���§&¥-¦O§0©Oá&§0´?­4À ·¸ ¨6¹E´(§Âº�¥-¦a» ¸ §0¨N¤G´(± ¸ ®(»�­�´?«@©T± ·«A¶@®(´?¥-¦O¤G­6§�¾eá0´(§&©)­�» ¸ ¤Gá ¸ © ¸ ­8Ôá0§&©V¿�´(¨N¹T¦O´?§&¨G³�§0´�cG§&¹O§0¨[º�¥-¦a» ¸ §0¨[á0§&¦O©Ì±¢»�®�¬@§0¨G¿Ã§&©O¹E§0­ ¼

1 ¹�À »"¼�½ÂÁ ÃZÄn»"¿6À�¼�ÁNÂ>¿6À>Ã

Ü*Ä / £H§0µ 4 ôoÅ ô ² T ² / ± 4 ¿ ² / Æ 4 ôoÅ ô ² T ² / ± 4 ¿ ² / Æ 4V�£×?n; Æ Vj£×¶k; Æ
;E¼ØÇ×Ôý;E¼@s 8�; ? 3 sk;�8 ?¨sk; ¶E¼¦s 8\; ? 3 sn;>8 ?¨sn; ¶E¼¦s
;E¼¦sÂÔý;E¼ 3 8�; 8�;¨;¨;k; ?¨sk; ¶E¼·Î 8\; 8�;¨;k;¨; ?¨sn; ¶E¼·Î
;E¼ 3 Ô`8@¼¦; 8�; s¨sk;�8 ? 3 s ¶E¼·D 8\; s¨sn;>8 ? 3 s ¶E¼·D
8@¼·;nÔ�?�¼¦; 8�; ÇVsk;�8 ¶¨;¨; ÇO¼K8 8\; ÇVsn;>8 ¶¨;k; ÇO¼K8
?�¼·;nÔý¶E¼¦; 8�; Ç�;¨;k; ¶�?¨s ÇO¼·¶ 8\; Ç�;k;¨; ¶�?ks ÇO¼·¶
¶E¼·;nÔ�s�¼¦; 8�; Ç�;¨;k; ¶�sk; ÇO¼¦s 8\; Ç�;k;¨; ¶�sn; ÇO¼¦s
s�¼·;nÔ 3 ¼¦; 8�; Ç�;¨;k; ¶ 3 s ÇO¼·Î 8\; Ç�;k;¨; ¶ 3 s ÇO¼·Î
3 ¼·;nÔ%8�;E¼·; 8�; Ç�;¨;k; Ç�;¨; ÇO¼ 3 8\; Ç�;k;¨; Ç�;k; ÇO¼ 3
8�;�¼¦;ÂÔ%8�s�¼¦; 8�; Ç�;¨;k; Ç�;¨; ÇO¼ 1 8\; Ç�;k;¨; ÇV?ks ÇO¼ 1
8TsP¼¦;ÂÔr?n;E¼¦; 8�; Ç�;¨;k; Ç�;¨; s�¼·; 8\; Ç�;k;¨; ÇVsn; s�¼·;
?k;�¼¦;ÂÔq¶k;E¼¦; 8�; Ç�;¨;k; Ç�;¨; s�¼K8 8\; ?k¶ 3 ; sk;k; s�¼K8
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ÜQ´?©O§ ·H[³�§&¨G¤N´?¥-¦+­�¹O§0¤Q¤N´?± ¸ ®(´?§&¨8­�§&©nË`Û�ÔÞÁc»#­�§&©E¤�»�­Ná&§&¤*´?¤G­Q´?©n£�»�³f¼¨Çc¶@§0¶@§&³�§&©f¼�A ¸ ± º+­ ¸ ¹O´ ¸ ±¬A«@©ÚA~§&©O´¡­�¿�´(©Oª�§&®"»�³O¦/·»A©O¶A´(¶@ª�§&´?­N§&©T´(¤8­�´(©É§�­�¿W»e¹O´(§c¶@®?§&´?¥-¦O§�ºP­-»#­�´(¤8­�´?ªeÀ-·¸ ¨qV�£J?k; Æ ¸ ©O¹KVj£
¶k; Æ »Aª+ª ¸ ± ¸ ®?´(§&¨8­f¿Ã«@¨N¹O§0©f¼TH[± ÜKÙ~§0ª+­N§�»�©�¹E§&¨Hº�¥-¦)¿Ã§&®(®?§*¹O§&¤HÁ4§0­N§&ª)­�«A¨N¤3±e´?­/» ¸ ¤N¨N§0´(¥-¦O§0©O¹O§0¨
9c§&©O» ¸ ´(¶AªA§&´¡­6á ¸ ¬A§&¨G¤G­�§0¦O§&©`¿ ¸ ¨N¹O§Å¹O´(§ÅºP­�»�­�´?¤G­�´?ªr´(©V¹O§0© ½�©)­�§0¨G¬�»A®(®?§&©V³�§0´/ªP®?§&´?©O§&¨6ÜQ©O§&¨G¶@´(§
¹E§ ¸ ­N®(´(¥-¦�¶@¨ ·«@ß@§&¨/¶@§�¿Å·»A¦O®¡­H»A®(¤/³�§&´)±e´?­N­N®(§0¨N§&© ¸ ©E¹Å¦O«A¦O§&©ÂÜ*©E§&¨N¶A´(§&©~¼kA ¸ ¦O«@¦E§&©nÜQ©O§0¨N¶@´?§&©�¦O´(©
´?¤G­\¹E´(§�ºP­�»�­�´?¤G­�´?ªÖ®?´(±e´?­N´(§&¨8­*¹ ¸ ¨G¥-¦Ì¹O´?§c³�§0©/·«A­N´(¶A­N§.�6§0¥-¦O§&©Eá&§&´¡­6³�§0´f¹O§&¨[º�¥-¦O» ¸ §&¨G¤N´?± ¸ ®"»#­�´(«A©f¼Á4´?§`³�§&© ·«A­N´(¶A­N§YºP­�»�­�´?¤G­�´?ªûÓ�¹O§0¨É±¢»u��´?±¢»A®?§Ú�6»A¹O´ ¸ ¤ÎT ² ¸ ©E¹ ¹a»�¤É±¢»u��´?±¢»A®?§�9c§&¤G´(¥-¦)­�¤8À §&®?¹
¿ ¸ ¨N¹O§Ö» ¸ ¤c¬@«A¨N¦a»A©E¹O§&©O§0©�Ë`Û�ÔÞº�´(± ¸ ®"»�­N´(«@©E§&©`À�·¸ ¨.»A¥-¦E¤N§&©E¯a»A¨�»�®(®(§0®(§eº�¥-¦O» ¸ §&¨Å»A³O¶A§&¤N¥-¦3·»�­�á�­
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��lG��NZ_Z<KYI8�#I W�����>K��gm!nJo>pio>MVn#qNrRK[qNKYILs#M�K��#tuq,oRKYI^ZNMVKYrRK[v z r	�wK[xEo
rLM�qNZfZNMVK)(HGNy�rRpJIRKa(©�<m2±lÃ�Ä�Õ%ÈpÄ Å ¤N(©�<m2±lÃ�Ä%��ÈpÄ%Ñ:G<qNZ3(©�<m2±lÃ�Ä�Õ%ÈpÄ%Ñ:ZNM�KzMVqEo>KYILKYrLr>pJqEo>K[rLoRKYq
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��� kLK[xEo>K��w�JK[ZNnb�	�dM�r�o!xJKYMVqNKYI!ZNK[Iu(^G<y�r>piIRK)M�qkÊ�����p�Ã%Ñ Ë pJG<��sJK[� WGN�NI�o��

��� G��wK[IRqNn$�ip�WG � KYILIRKYr�o>K Á � � m!r Â/�<� MVKumuK[s#M�n#q�K[q,oR�XWpJy�o5Ñ � K[xipiqNqEo>K � � m!r Á ª�p � ��Õ Â ¤E�ln$�Jn#q
ÇUpiy�r�rLn#s#K[q�pJqNqEo>Kf� � �NK[y�y}ª+Í��wK ��� � mur[��x,yCpJrLrRM����YMVKYILo�rRM�q<Z�����y�r � KYrLn#qNZNK[IRrzM�qEoRKYIRK[rRrRpJqEo&K[I ��FKYMVrRK[q3rRMV�	�d�<M�KYI`Z<M�K ��� kLKYxEoRK �E�>� Ã%Ñ�GNqNZ �N�,� Å ��� �

� �#�>� Ã%Ñ
� pir\��y�o>KYIFZNKYrz� � �NK[y�yoª©Í��]KJ� � G��wK[IRqNn$�ip WG � KYILIRKYr�o>r �E�>� Ã�Ñ&M�r�ol�#K[IRv�Gbo>y�MV�	��M�qUZ<KYItÉzI Wn# JKYq �nJIRZNq,GNqNs��Jn#qM±lÄ�Ä�Ä��#pJ�NILKYqh¤<pJy�rLn:K[M�qUILKYyCp%o>MV�ukLGNqNs#K[I Wt � KYILIRKYr�o��<¡lKYn � pJ�	�Eo>GNqNsJKYqfv_M�olZ<KYv
m&Wn#qEo>sJKYqNrRpio>K[y�y�M�o\m � � �8ª¢�[KYMVs#KYqUK[M�qNK��NKYyVy�K�m:Wn#qEoRs#KYqN£,GNK[y�yVK�¤�kLK[ZNn��	��xJKYMVqNKz(HGNyVr>pioRM�n#q���¤�vmupJZNMVn � KYIRK[M��	�_�YKYMV�	�NqNK'o\rRMV�	��pJq_ZNM�K[rRKYI � o>K[y�yVKuxiKYMVqNK�K[IR� Wn#�EoRK�¦Hv_MVrRrLM�n#q_nbZNK[Il(¥n#yCpiIRM�rRpio>MVn#qp � �h¦HM�q§¦<y�KYILM�n#q<M�rR�	�<KYI � ��piI>pJxEo>K[IY¨�Z��©����v_M�o�K[M�qNK[vª(HGNy�rRpJIzpJyVr�«HqNK[IRs#MVKY£,GNKYyVy�Ki¨�ZNK[r � � m�!MVIRZ�Z�pi�NKYI!pJG<rRs#K[rR�	�NyVn#rRrLKYq\Ê � ÍJK�Ã�Ã Ë ��¡lK[MQ¬ � ¬�Ã�Î:��pJqNZ<KYyVo\KYr`rRMV�	�fGNv­K[M�q WpJ�Nq<y�M��	�<KYr ��� �
kLK[xEo�¨ikLKYZ<nb�	�dv_M�o\KYMVqNKYv­s#KYILM�qNs#K[IRK[q3®�y WGN  M�v­m�piZNM�n � KYILKYMV�	�kÊÆÉzIRK�Ã�Õ Ë �

�l�<� Å ¬#¬E¯�°ÐÇ�Ä

¡FKYMQZNK[v ��� kLKYxEo �N� Å ¬#¬E¯%°ÐÇ�Ä��NpJqNZNK[yVo!KYr!rLM��	���#K[IRv�G<oRy�MV�	�±G<v­KYMVq � M�q WpiIRKYr � Íbr�o>K[vd¨ � K �r�o>K[�NKYqNZ²pJGNra�[�FKYM^xJnJv_¦�pix,oRKYq ��� kLKYxEo>K[q�¨¥KYM�q<KYIa�JK[oRrLoRIRGNxEo>G<I&GNq<Z²ZNK[I � �	��pJy�K�ZNK[r � � m
Ê´³�K�p�Õ�Ä Ë � �N� Å ¬J¬ � KY�[KYMV�	�NqNK[o&�NMVKYI � KYM�Z�pJr)xJn#vA¦�pJxEoRK ��� kLK[xEo&MVvµ³�K[q,oRIRGNv¶GNqNZP°ÐÇ�Ä�ZNM�K
� �	��pJy�KlZNKYr � � m)� � KYI��JK[o��!MVIRZ:�JKYILv�G<o>yVM��	� ZNG<IR�	� ��x,x,IRK'o>MVn#q�pJG<�6Z�pir�xJn#vA¦�pJxEoRK ��� kLKYxEo�¨Z<KYrRrLKYqP·dpJrRrLK&MVq�ZNKYI0ÉzI Wn# #K[qNn#ILZNq,GNqNs��#n#q�¸�¹�º²»�p � s#K[rR�	� WpioR�[ou�!M�ILZ�¨�s#KYrL¦wK[M�r�o��
¡FKYn � pi�	�,oRGNqNs#K[qev_M�ozZNK[qem WnJq,oRs#KYq<r>pioRKYy�yVMVoRKYq�m � � �H¼�GNq<Z²� � � �­�YK[M�s#K[q½K[M�qNKAx,qNnJoRM�s#K
� o>IRG<x,oRGNI�Z<KYIz�JK'o>r[¨wZNK[IRK[q � ¦]KYxEo>ILGNv¾rRn$�lnJ�Ny�ZNG<IR�	�8K[M�qdoR�NKYILv_MVrR�	�NK[r�¡lILKYvArRr�o>I>pi�Ny�GNq<s#r �rL¦wK[xEo>IRG<vd¨,pJyVrHpJGN�	�AZNGNIL�	�_K[M�q�(¥nJo>K[qN�Ys#K[rRK'o>� � KYrL�	�NIRMVK � KYq��lK[IRZNK[qgx%pJqNq/Ê � pi��¿%Ñ Ë �,ÀuM�K[I � KYM�[KYMVsJozZNK[I Wn#rLoRy�MV�	�NK �JK'o)KYM�q<K�ZNKYGbo>y�MV�	�8� Wn#�<KYIRK ¤�qEoRKYqNrLMVo Wp%o���® WGNI�ZNMVK:�lK[MVoRKYIRK:��q�pJy�Í�rRK��FKYI �Z<KYqÁZNM�KgÂzqNnJo>K[qÁZNKYr WnJrLo>yVM��	�NK[qÃ�JK[oRr v_M�o:Ki¸#¨�K�¹3GNqNZÁK�¬<¨cZNKYI:ZNKYr��FKYr�o>y�MV�	�NKYqh�JK'o>r vAMVo
��¹ � KY�[KYMV�	�NqNK[o_Ä@��s#yÅ�w� �N� ��¬#¬EÆ/��K�¬g�LWpiy�yVou�NMVKYI � K[M�vAMVo�ZNKYvÇrRn#s#K[q�pJqNqEoRKYqÁ�ÈmupJZNMVnbnJ�NIY�6ZNK[r
WnJrLo>yVM��	�NK[q±�JK[oRr`�YGNrRpJv_vAKYq���³�GNr Wpio>�[y�M��	� � K'��qNZNK'o!rRM��	��MVqUZNK[I\�lK[rLo>yVM��	�NK[q±muK[s#M�n#qgKYM�q<K�GNq �MVZNKYqEoRMV���[M�KYI�o>Kum Wn#qEo>s#K[qN£,GNKYyVy�KJ¨EZ<M�K!M�vÉ��n#y�s#K[qNZNK[q_vAMVo Ö � KY�YK[M��	�Nq<K[ol�!MVIRZAGNqNZA�#KYILv�G<oRy�M��	�
q<M��	�Eouv_M�o\°SÊJËE¯ �<�bÌ ¬#¬�pJrLrRn#�[M�M�K[ILo`MVrLoY�

� «ÎÍ)m�«H¼ �ÐÏ G<KYy�yVKYq
� K � KYqSZNM�K[rRKYqSx,yCpJrLrRMV�N�YM�K[ILoRKYq ��� kLK[xEo>KYq � K'��qNZNK'o3rLM��	�ÑZ<M�K Ï GNKYyVy�KP¬#«ÎÍÒ�<¸$¿#ËJ¬EÓzËEÊ#ÊJË
piGNrzZNKYv¶¬<��«ÎÍ)m�«H¼ � Âap%o	pJyVn#s§Ä	Ê´À�pJI>¿#¿ Ë Æ�MVq8ZNK[I � K[n � pJ�	�Eo>K'o>K[q²m!KYs#MVn#q��6Ô^n#vÇ«FÍ)mu«^¼ �
¤�q<rLo>ILGNvAKYqEo\�!GNILZNK�ZNMVKYrRK Ï GNKYyVy�Kuv_M�oFK[M�qNK[I � MVs#qNM���x%pJqN�!�#n#qg�Jn#q,ÑbÕ©¬ � sJKYvAKYrRrLKYq�GNq<Z�ZNM�K
Ï GNK[y�yV¦wn#rLMVoRM�n#qav_M�o�K[M�qNK[v�®�KY�<y�KYI¥�#n#qf¸ � piG<�wË<Õ¥Î Ì#Ö s#K[q�pJG � KYrLoRM�vAv:o!Ä@��s#yÅ�%¼�p � �E¿EÆ/� � M�K[rRK
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Ï GNK[y�yVK&x%pJqNq3v8Wn#sJy�M��	�<KYIL�FKYMVrRKav_M�ouZNKYq � � mur�Í Ì Ë<�èÊ � Ë<�ÈÊ�n�ZNK[IzÍ Ì ¸#��¸ � Ë<�©¬ApJrRrLn#�YMVM�KYI�o�rLKYMVqÄ@��s#yÅ��Ê � oRG�¿EÊ Ë Æ'�

é`êÅë ìÁíXîlï�ðHñ]òlóNôzõ�öF÷bø�ð^ùûú�ðHöFõ�í
� MVKu¡lKYn � pJ�	�Eo>GNqNsJrRx%pJvA¦�pJs#qNKu�!GNIRZ<K�M�vü�JG<qNMÅ¨��JGNyVM6GNqNZg��GNs#GNr�o�¸$¿J¿#¿&piqU¬%Ñz¼�pis#KYqgpJGNr �sJK[�/WGN�NI�o��^��yVr_·dnbZ<GNr_�	WGNI�ZNMVK3¡FKYn � pi�	�,oRGNqNs²�!G<IRZNK±KYMVqNK � G<IR�	�Nv�G<rLo>K[IRGNq<sN¨Fn�ZNK[IgpJG<�	�
� ��pJqds#K[� WpJ�<yVo�¨�Z��©���6ZNMVKamuK[s#M�n#qf�!GNILZNKa� Wpi�NIRK[qNZ8ZNK[I�¡lK[n � pJ�	�EoRGNqNsUq�pi�NKY�[Gd�#nJy�y�r�o WpJq<ZNM�s
WG � K[IRZNK[�	x,o_Ä@��s#yÅ�]®�MVsN�6¬ Ì Æ/�wtuv¾v Wn#sJy�M��	�<Kar�Í�rLo>K[vgp%o>M�rL�	�NK «�ýwKYxEo>Ki¨��!M�KarRMV�	�3�#K[I WpJqNZ<KYIRq<ZNK
°½K[oLo>K[I � KYZNMVqNs#GNqNsJKYqþn�ZNKYIAs#ILn# #K � o>ILKYGNGNq<s#KYqÿMVv ³�KYqNM�o��!M�qNxiKYy!�YGþvAM�q<M�vAM�KYILKYq�¨¥�!GNIRZ<K
�<M�KYI � K[M���n#y�sJKYqNZNK[IRv_pJ #K[q¢�Jn#IRs#K[sEpJqNsJKYq �u� M�K§sJKYr>piv:o>K�m!KYs#MVn#q¢�!G<IRZNK�M�q¢ZNIRK[M � ¦�pJy�o>KYq� KYMlZNKYqesEpiyCpJxEo>MVrR�	�NK[qÁO WpJqNs#K[q Í)¬#¿<�©Ë<¨�Í Ì Ë<�èÊ±GNqNZÃÍ Ì ¹b�©Ë3GNqEo>K[ILo>K[M�y�o���¡FKYMlK[M�qNK[v pJq<s#K �q<n#v_vAKYq<KYqdÍ)K[rRMV�	�,oRrL��K[y�Z��#n#qP¸ Ö K[qEo>rLoRKY�Eo��NM�K[I � KYM�K[M�q�s#K[IRM�q<s#KYI Wt � K[IRyCpi¦N¦��[�!MVrR�	�NK[q3ZNK[qK[M�qN�[KYyVqNKYq � ¦�piyVo>K[q���¤�q � �!GNIRZNKfK[M�qe� � rLo	piqNZÃ�Jn#q3kLK[�FKYMVy�r�¸ Ö �'�!M�rL�	�NKYqhZNKYqÃ¡lK[n � pJ�	� �
oRGNqNs#rL¦NGNqNxEoRKYq8s#K'� WpJ�Ny�o��
° Wpi�NIRK[qNZ§KYMVqNKYI � pJ�	�Eo��!G<IRZNKukLK'�lK[M�yVr�KYMVqNK:Z<KYI � ¦�pJyVoRKYq � KYn � pJ�	�Eo>K'o�¨w�lpJr�MVqNqNK[IR��pJy � K[M �
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q<KYI � ��pJqNILKYMV�NK&v Wn#s#yVM��	�Nr�ouxJn#qNr�o	pJqEoRK&°½K[oRoRKYI � K[ZNM�qNsJGNqNs#K[q8s#K[� Wpi�NIRyVKYM�r�o>K'o��w³�GNI � ¦bo>M�vAM�K �ILGNqNs�pJG<��ZNKYq ³�KYq<MVo��!M�q<xJKYyl�NM�q�¨c�!GNIRZNK±M�qeZ<KYIAmuK[s#KYy\��nJy�s#K[qNZNKYILvgpi #KYq �JKYIL��pi�NIRK[q �^� M�K
�&Wpi�NIRK[qNZ�KYMVqNKYI � pJ�	�Eo`�[GNIlÔ^KYI��/WGNs#GNq<s�rLoRKY�NK[qNZNK)¡lK[n � pJ�	�Eo>G<qNs#rR�[KYM�o\�#n#q�K'o��\p�¹a�g�!GNIRZ<K
sJy�KYMV�	�Nv WpJ #M�sApJGb�HZNM�K&KYMVqN�YK[y�qNK[q§muG<qNr��JKYILoRKYMVyVo�� � MVK:¡lK[n � pJ�	�EoRGNqNsU�!GNILZNK � KYM �7I Ó Ì Õ©Ë Ö� KYsJn#qNqNK[q§GNqNZ§pJq<rR�	�NyVM�KY JKYqNZAkLK'�lK[M�yVr�ZNK[I�� � rLo>pJqNZ§�YG<v s#pJyCpJxEoRM�rR�	�<KYq W��£�GNpio>n#I��NM�qdGNv
¸ Ö �#K[IRvAM�qNZNK[ILoY¨ � MVr �JI Ë<ÕÈË Ö KYILIRKYMV�	�Eo\�!GNIRZ<KJ� � pJqNpJ�	�U�!GNIRZ<K�ZNM�K�muK[s#M�nJqg�#n#q �KIML Ì ÕÈË Ö�!MVKYZNK[IRGNvü�NMVqU�YGNv sEpiyCpJxEo>MVrR�	�NK[q W��£,G�p%o>n#I � KYn � pJ�	�Eo>K'o�� � pirly�K'o>�'o>Kz·±KY #MVq,oRKYI��Jpiy�y��!GNIRZ<K
piG<��Z<M�Kzs#K'o>IRK[qNqEo>K � ®�® � m!KYsJM�n#q � KYM �KIML ¿bÕÈË Ö �JKYIL�FKYq<ZNK[oY� � MVKYrRK[r � �	�NKYv_p � WGN�NILo!�[GdK[M �q<KYI!ZNn#¦N¦]KYy�o>K[qd¡FKYn � pi�	�,oRGNqNs#rLZ�pJGNK[I�Z<KYI W��£,G�pioRn#IRILKYs#MVn#q�¨��#KYILs#y�MV�	�NKYq±vAMVo\Z<KYq±IRKYr�o>yVM��	�NK[q
� ��pJqN¦<GNqNxEo>K[q��
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¤�v ��n#yVs#KYq<ZNKYqgÂapi¦NMVoRKYyN�!M�ILZgZNMVK���q�pJy%xbrLK�ZNK[Il¦]nJo>K[qEo>M�K[y�yVKYq ��� kLKYxEo>K�GNqNZUZNMVK � GN�	�NK�q�pi�	�G<q � KYx%pJq<q,oRKYqA(HGNqNxEo>£,GNK[y�yVKYq��#nJIRs#K[rLo>K[y�y�o��it�vÉ�NM�K[I � KYM�ZNM�KFn#¦<o>MVvgpiy�K � KYq<rRMVoRMV��MVo Wpio¥�YG K[IRIRK[M �
�	�<KYq�¨<�FKYILZNKYq±�YG<qXWpJ�	�Nr�o!ZNM�K�� � �XWpJq<s#M�s#xiKYM�o\ZNK[I � KYq<rRMVoRMV��MVo$WpioÎ�#n#q�ZNK[qfKYM�q<�YKYyVqNKYq � �	�NqNMVoLo �¦NpJI>pJvAK[oRKYILq�GNqEo>K[IRrRG<�	�,oY�#��q<rR�	�NyVM�KY JKYqNZ��!MVIRZ:Z<M�Kl��q�pJy%xbrLKlZNK[IH(HGNqNxEo>£,GNK[y�yVKYq�Z�piIRs#K[rLo>K[y�y�o��
ÀuM�K[I � KYM^M�r�o:�[G GNqEo>K[IRrR�	�<KYM�Z<KYq�¨�n � q�pJ�	� K[M�qNK[I � KYx%pJqNqEoRKYq Ï GNK[y�y�KAM�q½ZNKYI � K[n � pJ�	�EoRK[o>K[qm!KYsJM�n#qfs#K[rRGN�	�Eou�!M�IRZ�¨NnbZ<KYI!n � q�pJ�	� � M�rL�NKYI`GNq � KYx%pJqNqEoRKYq ��� kLK[x,ous#K[rRGN�	�Eo��!M�IRZ��
¤�r�o ZNMVK Ï GNKYyVy�¦]n#rRM�o>MVn#qPs#KYq�piG � K[xipiqNqEo�¨�rLn � MVK[o>K'o rRMV�	� KYMVqNK�p � s#K[�lpJqNZNK[yVoRKgÔ^KYILrRM�nJq ZNKYI
� o	pJqNZNpJIRZN¦<IRn#�[KYZNGNIz�[GNI � p%o>KYqNpJq�pJy%xbrLK:�!M�K&M�qzy � pJG�¿�{!| � K[rR�	�NILM�K � KYq�pJq�� � MVKYrRK[r�Ô^KYI���pJ� �ILKYqf�!M�ILZ±MVq±Âapi¦NMVoRKYy}{b�©¬ � K[rR�	�NILM�K � K[q��
¤�v �'�lK[MVo>K[qf®6pJy�y ¨J�lK[qNq�ZNMVK Ï GNKYyVy�¦]n#rRM�o>MVn#q qNM��	�Eo � K[xipiqNqEo`M�r�o�¨ � M�K'o>K'olrLM��	�g��n#yVs#KYq<ZNKYrÎÔ^n#I �
sJKY�NK[q½piq � ³�GNq WpJ�	�NrLoz�!MVIRZ§K[M�qNK Â)pJI�o>K�Z<KYI)m!KYs#MVn#q8KYILrLoRKYy�y�o�¨]ZNM�K�pJy�r�«^MVqEo>I Wpis#K�ZNMVK � K[n � �pi�	�,oRK[oRK � M�s#q<MV��x%pJqN�aZNK[r�KYqEo>rL¦NIRK[�	�NKYq<ZNKYq²À�M�vAvAKYy�rRpJGNrL�	�NqNMVoLo>K[r�K[q,oR� WpJy�o���³�KYM�sio�rLM��	�§�NMVKYIK[M�q Wt � K[IRrL�	��G< N¨HrRn§x%pJqNq²ZNM�K � K[oRIRK'ý�K[qNZNK � oRKYy�yVK_sJKYq�pJG<KYI�GNqEoRKYIRrLGN�	�Eo_�FKYILZNKYq���¤�rLo Z<M�KYr
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^�mFnomFn prq#sPt aFuvu:cUdNe b q#sxw aye�d�yKù s
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°\V�~�V�½-µ�HXV L ² V�~ � V�H�ÏºS G � J�J�z V�~ L ���°\V�~ �Xz VGV z HX��V�³�HWV�H
»W³DC E�E V�H�V�~ ·Az ° LÄE!z ½-µ �Wz V G#z�· H z�³K¼ C�HW�
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°\V�~�V�½-µ � V � ² V�~ � V � $
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�T�!��Ý�ü � � ç�è �^��Û è"þ � � � Ü � ÚIç�è ã�ü�Ý þ ��Ý�ü�Ý " � þ��$��þ Ú � � ü,Ý�Û þ+Ú �"ÝS� è"þ �&#"ü Ú ã â Ý)� � � þ��,ç�èc~ ÿI�ÆÿI� ���ÿ Ý�üp'S�"ü4P*Ý�ü Ü ��"Ût���"Û � ��Ý è ÝS� ÿ Ýåú Ú �!��ü Ú�â â ÿI� ��ÝS� � � �U'�')� æ�â Ý þ � á-þ ü ÿ �
�c���c��� �&� l����^� h l@��� h � l j@�j� �&� l���� ��ÖDÖ ����n h � l
%D� Ü Û�ü$�^� ÿ3ÿ Ý�ü � �Ú Û â þ+ç�è ÝS� ú Ú �!� � � þ � � � þ+Ú � ÿ Ý � ú Ú �!��ü Ú�â+â ÿI� ��ÝS� � � �U'�Ý � � þ � � þ Ût� � â Ý�ü,Ý þ Û#à
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� þ Ý � � �,ç�è"â þ Ý ö Ý)� ÿ Ýf�v�^�=� � � þ Ú �¸���ãrÝ�ü ÿ þ ÝQÝ þ �^'�Ý â �"Ý)�.ú â � �,� Ý)� Ü �� è ü$� � � Ü ÿ þ Ý þ �¶\ � ãc�M� �� � Ü Û�Ý Ü´�� è ü$��ÝS� ` Ý�ü¢��Ý�� é �¤\ � ãc�R� ý �^� ÿ \ � ãc���t� ��þ � ÿ¡ÿ þ Ýêü�Ý � � â � þ Ý�ü�Ý)� ÿ ÝS� ` Ý�ü$��Ý Üb��"üºÝ þ �"Ý
� þ Ût� � â ü�Ý�Û þ Ú � µ VbX[Z µj·Ký ø �^� ÿ µ VbX[Z µ]· � ø � �"Û�Ý�Û�Ý�ã�ÝS�c�
%ºã"ãc� ÷ �L'�Ý þ Û1� ÿ þ Ý-� þ oÒÝ�ü�Ý)�^'�í%Ý�ü$��Ý þ+â �^�"Û ÿ Ý�ü�¹�º»�¼ Ü ��"üyÝ þ ��Ý�� þ Ût� � â ü�Ý�Û þ Ú �Õí Ú � µ VbX[Z µ^· � ø
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\mÝ â �v# � â ��Ý ·.-0/ 1 �3242 5 X[Z 5 XI¦I¦ 6 7 5 « 5 ��	ô ðK� x � � �t� ø ô � � � ÷ ý � ��� ý �  � àF�v� ô � à � � ý�ý ý �w���  Ý98 � ÷� ðK� x � � �t� ø ô � � � õ � ôj Cô ý � õ!  �v�w� ÷ ý � ÷ õ ý � ý�ô�ô�: 8 � ÷ô ðK� x � � � õ ø ��� ý �  ÷ ÷ ý�ô � � ÷�÷ à � �  x à � � ô � x � õ � ÷ : 8 � ô� ðK� x � � � õ ø ���w� õ � ÷ ý�ý � ý � � ÷ õ �]� ÷ ô � � �t� � ��� ô�ô�: 8 � ôô ðK� x � � � � ø � � x �t� ý�ý � � �  #ô à ý � õ ÷ à � � ý�ô �v� �tx õ": 8 � ô� ðK� x � � � � ø ý � � ý� x � ÷  � �  %õ à ý� � ý ÷ à � � x ô �v���t�  ;: 8 � ôô ðK� x � � � ô ø � �w� � ý x � � � ý x �v� ô � � �  � ÷ � õ � ý9: 8 � �� ðK� x � � � ô ø � �w� � õ ý ��� � � ý x ý � x õ � �w� ý ô � ý�õ � : 8 � �ô ð ô � � ÷ �t� ø ��� x �  #ô �!�1� ý � � � ô �]� �  ý � õ � ý � ý � õ": 8 � ÷� ð ô � � ÷ �t� ø ��� �  t t  � õ ý � � � � ÷ � � � � � x ý ý � �txt� : 8 � ÷ô ð ô � � ÷ � õ ø �v� � ý � � ý x ô � � x ý ÷ � xt� � �w�!� õ � �t� ÷ : 8 � ô� ð ô � � ÷ � õ ø �v� � �  � ô �1� � � xt� à x �w�!� à � ��� ÷ ÷ � ý x ý9: 8 � ôô ð ô � � ÷ � � ø ý � � x õ ý ��� � � õ x ý�ý � x ý � � x  �v� x ��� : 8 � ô� ð ô � � ÷ � � ø ý � � ý�ô x � ÷ � � � õ � à¢� ý � ÷ � à ý ��� ý �v��� ô"ý9: 8 � ôô ð ô � � ÷ � ô ø � �w� ý � ý � � � xtx à¢�]� x ý à � � õ�ý õ � ý�ý � : 8 � �� ð ô � � ÷ � ô ø � �w� � ô �1� � � xtx ý�ý � ý ÷ ý � ô x ô � ÷ � ô�: 8 � �ô ð ô �]� � �t� ø �v��� �t��� ý � õ ý � ý ÷ � � � õ � � ô"ý  � ý ÷ � : 8 � ô� ð ô �]� � �t� ø �v��� ô ÷ � � õ � ý � ý ÷ �t�v� ÷ � ý � �tx õ � õ � ý9: 8 � ôô ð ô �]� � � õ ø � � � õ � ý � x � �w� x  � � õ � � � ý �v��� x õ": 8 � ô� ð ô �]� � � õ ø � � � ý�ô ÷ �  Cô � � ô"ý à � �w� ÷ à � � ÷  �v� �t� õ": 8 � ôô ð ô �]� � � � ø ì=< ï � � ÷ � ÷ � �t�v� x  àF�t��� x ý à ý � � � ý � ÷ ô � : 8 � ô� ð ô �]� � � � ø ì=< ï � � ÷ � � x ý�ô � ÷ õ à ô x � � � à ý �w� ÷ ý �w���!� : 8 � ôô ð ô �]� � � ô ø � �w� õ � ý � � ÷ � à ô � ÷ � à ý �w�  ÷ � �t� ô�: 8 � �� ð ô �]� � � ô ø � �w� � � ô � � � ÷ � à ô � �t� à � � õ x ���  %õ � : 8 � �
>i�@?l��ABA�� �]� Í â�C�D�E�FHG,IJGKCML&C�N ×PO I9F í D�CQL&C�D�R ã�� C�F)C
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× E �=X NWE O LYL&C
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þ �ed �gf � þ � ÿ : � � þ �ch©\ :Vij:S�Wk"l # : � ü :mk"l � � ��ü$� þn: ü$� : �¨� � � : � � � �,'��^� ÿ þ �ed,o f�p ��"ü ÿ þn: N :4q
k;l � � ��ü,� k � þnl �¶� þ �#r©\ :min:)��k"l # : �c� " �Vþ�� � þ �Yo :�þ ÿ : �ts �� ijin: � k;:�þ � �,þnu � þ³nvk � �!� :)� � þnu � � iÃþ �ÿ : � ÿ �"üWw�x ÿ þn: �^�!� : ü�o"ü l w�x : � : � g þ � þn:0u�:Vk;: �^��' :�þ w�x^� : � : � . : ü :�þ w�xyo :�þ�:�þ � : ü ¹ º»�¼ · ý 0 ý')� : ü k;: �^� : �c�
% i�� \ :S� � p ��"ü ÿ þn: �]� � o þni+þ ���� � ÿ : ü ÿ �"üWw�x u�: p ��zx"ü$� : � � k � i þn: ü,�^� u�: � : �!� � #"ü : w�x : � ÿ|{ i �4�  þ�� � þ � ÿ : ü&%}o@o þni ÿ �^� u~:�þ � : � � u�: # �"� � : { : ü �%ÿ : � þ �&�]� :�þnu �^� u�� � iji�þ � . : ü :�þ w�xB'4� þ�q
� w�x : � ¹�º»�¼ /Éý 0 �_�^� ÿ ¹�º»�¼ · � 0 r :�þ � u�: ' :�þ w�x�� : �S�l%�� � ÿ : üf�j� � � þ�� � þnk þ � ÿ þn:)��: � . : ü :�þ w�x
: ü u�þ o�� ��þ w�x p ���ü ÿI� � P : üWx@�� i �,� þ�� 'm� þ�� w�x : � � þnu � � i �^� ÿ �Wk � i þn: ü$� : � ú l �!��ü l�inij: ü :�þnu � þ��,�W: �
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\ :Vi �v# � i � : ·.-0/ 1 �3242 5 X[Z 5 XI¦I¦ 6 7 5 « 5 ��	
r { � x � � �t�;� h^� � h ýJ��ý ý�ý � ý �  � q � � �w� x q�ý �w�t� ý � � �  ;: 8 � r
h { � x � � �t� � h^� � � �t� � � ��x ý � � � q�ý rv���t� q � �Hr ý  � �  t ;: 8 � h
r { � x � � � � � ��� ý � ý r;h � � � � ��r�r q�ý ��� ý x q � � � � � �w� ý r : 8 � h
h { � x � � � � � ��� ý h �;h � h  Pý � ��r � q�ý ���  t q � � � x rv� �t� � : 8 � h
r { � x � � � � � � � x h h � r � � �  h q�ý ��r � q � � ý x �v�Hrt� � : 8 � h
h { � x � � � � � � � x r � ý x r � �  r x �w�gr � � � ý ý � � h!� : 8 � h
r { � x � � �"h�� � � ý x r r � � � ý x q r]� x  q�ý � �t� h^� xtxtx : 8 � �
h { � x � � �"h�� � � ý x ý x  � � � ý x r]�  "� ý �w�gr �v� xt� � : 8 � �
r { h � ��r �t�;� ��� � r ý xtx ýJ�t ý � � � �  � � � ý ��h�h x � x h!� : 8 � h
h { h � ��r �t� � ��� � r �!��r � ý%ý ý � � � � � x  � � �   �Hr � � : 8 � h
r { h � ��r � �"� ý � xt� xt� ý � ý � � x ý � �w� � � ��h  rv� ý �!� : 8 � h
h { h � ��r � � � ý � x  ý r  ý� h � � xt� � � �t� � � �t� ��� ��ý h : 8 � h
r { h � ��r � � � � � xt� hj� �"� � � � x q �v��r � q � ��hj� �v�Hr;h  ;: 8 � h
h { h � ��r � � � � � x  x r ý ��x � � � � � � ��r ý ý �  � ý � � r�� : 8 � h
r { h � ��r �"h � � �w� � � ý � ý � �t� qb� � x  q�ý � xtx rv��hj� �": 8 � �
h { h � ��r �"h�� � �w� � ý� � ý � �t� ý�ý � � � �]�w�gr ���w��� �": 8 � �
r { hj�]� � �t� � �v���!� ý � � ý � ý ý � ý r q�ý ��� ý h q � � � � rv� xtx � : 8 � h
h { hj�]� � �t�;� �v���!� ý x � ý h � ý � ý r � ý � � � ý � � � h^�Hr ��ý9: 8 � h
r { hj�]� � � � � � �  "� �!�  � � �w� x ý � ��� � � ý x �v� � h  ;: 8 � h
h { hj�]� � � � � � �  � ��ý ý � � � ��h � � � ý � � � � � ý ��h�rt� : 8 � h
r { hj�]� � � � � d=< f � �Hrt� �t� ý �t�v� x � q � � x � q � � � h ý ���"h�r : 8 � h
h { hj�]� � � � �Jd=< f � �Hrt� ��r � ý� ���t� q � � � xtx q�ý � �tx � �  Iý h : 8 � �
r { hj�]� � �"h�� � � ý� r  � ��r � ý ��r � � � � � h^�Hr ý � : 8 � �
h { hj�]� � �"h � � � ý� ý � ý� � ��r � h���r � ý � ý h �v� � x � : 8 � �
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hg©;h ª � �t� ª x ��� ªJr  rv��h ª�� � � x r x � � ªt� � � ª x  ��h h^� �tx  ;:�q �tx�"h�©&h r1�"h � � ª  x r �t�  ��h ª�� � � � ª«r  � � ªt�Hrt� � xtx ��h rv�w�;h�r :�q �tx���"h�©&h ª�� x  h ª � ª�ªJr ª����"h � �w� ª�� � �"r � x h��w� ªt�  "� � � � �w� rv� � ��r :�q �tx
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Ý�ÕBà6Õxå�ØBÚ$Ö@ÕIèæé�ÞeÕfêuà6à6ÕxÔbå'Ù�ë\ì�Ú$àQå�å�ÞeÚZíîÝ�ÞeÕdÚ$ìeÝ�áIß6×eÕBÔDä�ÕBå�ïeà^Ý�åEí�ßQÝ�ÞeÚ$ïCÝ)áI×GÙDØBïCÝ�åBèæé�ÞeÕdÚ$Ö@ÕB×
å'Ù�ëmì@Ú$àQå)ä�ÕxÖeä�ÕBå�ÕB×GÝ�Ý�ÞeÕdØBïeä'ð$ÕBåfá-Ü�Ý�ÕBäEàQß6ëbß^Ý�ß6×eâOÝ�ÞeÕOÔußQå'Ý.áI×eØBÕdÚIÜ�Ý�ÞeÕ&ñ�ò�óôßQ×YÕ áIØ�Þ�Ø áIëbÕxä�á
Ý�ÚWõ$ègö�ÔeÕBâeèyé�ÞeÕYñEä�áIì�÷3å'ß6â$×uáIà�Ø áI×Wì@ÕDå�ÕxÕB×øØBà6ÕBáIä�àQÙXá-Ý\ãúùÁûCüÉýIþ!ÿ��@è�� ×ÛÖuáIä�áIàQà6ÕBàLÚ$ìeå�ÕBä�÷
ðIá-Ý�ß6Ú$×RëbÚ�ÔeÕyí�ßQÝ�ÞuÚ$ïCÝ&à6ßQëbß^Ý�ß6×eâbÝ�ÞeÕ��8ò��úÝ�ÞeÕBä'Õbß6å�å'Ý�ä'Ú$×eâ ß6×eØBä'Õ áIå�ÕbÚIÜ)ÔeÕxÝ�ÕBØ1Ý�ÕBÔ¢Õxð$ÕB×GÝ�å
á-Ý	��è^õbÔeÕBâ ìGÙWÝ�ä�ïe×eØ á-Ý�ÕBÔ¢ÕBÔeâ$Õbß6ëbáIâ$ÕBåBèNé�Þeß6å&Õ�
�ÕBØxÝmØBÚ$ïeàQÔø×eÚIÝ;ì@ÕDå�ÕBÕB×MØBàQÕ áIä�à^ÙRß6×WÝ�ÞeÕ
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� Ý�ß6å�áIà6å�Úmß6×GÝ�Õxä�ÕBå'Ý�ßQ×eâmÝ�Úmå�Öeà6ß^Ý�Ý�ÞeÕcÝ�ÞeÕcÔeß6å'Ý�ä�ß6ìeïCÝ�ßQÚ$×YïeÖ�áIØBØxÚ$ä�Ôeß6×eâ\Ý�ÚmÝ�ÞeÕcå'Ù�å'Ý�ÕBë Ý�ä�ß6â$â$Õxä
ëmïeàQÝ�ß6Öeà6ßQØBßQÝ Ù$èm� ×w��ßQâeè�"kÝ�ÞuÕbØBÚ$ä�ä�Õxå�Ö@Ú$×eÔeß6×eâ Öeà6Ú-Ý�å�Ü�Ú$ä\á�àQß6ëDßQÝ�ÕBÔx�LòY� ÚIÜ�õ$ègö$ý�ÔeÕBâXáIä'Õ
å�ÞeÚZíf×¤èzyOïuáIà6ß^Ý.á-Ý�ßQðIÕBàQÙøÝ�ÞeÕ�ëbÕ áIå�ïeä'ÕBÔÌðIáIà6ïeÕBåbáIä�Õ ä�ÕxÖuä'Ú�ÔeïeØBÕBÔ í)Õxà6à�ìGÙ Ý�ÞeÕ ×!ïeëbÕBä'ß6Ø áIà
å�ß6ë\ïeà�á-Ý�ßQÚ$×¤èÌòc×eÕ ØBáI×Ìå�ÕBÕ ØBàQÕ áIä�à^ÙøÝ�Þuá-ÝNßQ× ÖuáIä�áIà6àQÕBà)ëbÚ�ÔeÕ�Ý�ÞeÕkÕ�{bØBÕB×eØxÙÌßQåbÞeßQâ$ÞeÕBäyÜ�Ú$ä
ã}| õ$ü "$þ!ÿ���áI×eÔRá������YáI×eÔx�����bØBÚ$ß6×eØBßQÔeÕB×eØBÕ\ØBÚ$ëDÖuáIä�ÕBÔ Ý�ÚbÝ�ÞeÕ;ØBÚ$×Gð$ÕBä�â$ÕB×GÝ�ëbÚ�ÔeÕIèf�uÚ$ä
ã�~ ûCü�"$þ!ÿ��DßQ×YØBÚ$×Gð$Õxä�â$ÕB×GÝfëbÚ�ÔeÕfÝ�ÞuÕ`�#���mØxÚ$ß6×eØBßQÔuÕx×eØBÕOßQåEÜ/á ð$Ú$ïeä�ÕBÔ¤èUéLÚ\ëNá$�IÕdÝ�Þeß6åEëbÚ$ä'Õ
�!ïuáI×GÝ�ßQÝ.á-Ý�ßQð$ÕBà^Ù ß6× éLáIì¤èp�WÝ�ÞeÕkä�ÕBà�á-Ý�ßQð$Õ�×!ïeë\ì@ÕBä�åNßQ×Ìä�ÕBå�Ö@ÕBØxÝbÝ�ÚÛÝ�ÞeÕkÝ�ÚIÝ.áIà�×!ïeëmì@ÕBäNÚIÜ
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