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(core flux/total flux)� 2.3GHz
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]�_�`ba��¡ú¶û���� � ü�ê�2Kï8ç�ì�çFë=x�é�ï8W�Veì¥øDç�ë�ìex�Veç�í}ó4~Yì�~Yþ8~�ðY~òé�~Yç3ì�ë�é � ê �ts�u¡v x8ìe~�î8�|é�ï8ç�é��ÜW=õ
ç3ðYç3øDç3îbé�f�ë�V=��ç�ì«õ�2K~�í8þ8~Yîbþ8~�ðYðYë�ú �=Ì J��bø þ�ë=ìeç�ð�~Yî8çöü�~�îbéeç�V¶ô;ç�VeW�øDç�é�ç�V3ê�2Kï8ç�ó4~Yìe~�þ8~Yð�~�ée~Yç�ì
ë=Veçä÷8ð�W�éeéeç�í�ë=�dë�~Yî�ì�é��\�H�0�0��è�Wtð�Wtx8V�~�î���~��8ê � ê � ê:Ówî�è�ç�V¶é�ë�~�îdé�~Yç3ì�~Yî�� ë�î8í¥���I�D�¥�
ë=Veçnéªñ4÷8~Yè�ë�ðYðòñ�î8WTø0WtVeçnéeï�ë�î û � ßÏë�î8íÝû¥ø�ë���î8~�éex8í8çnV�ç�ìe÷)ç�è�é�~òótç�ðòñtê�Ç.Wtx8V�è�ç3ì��Å~òé�ï� b û�ú@í8x8çwé�WnWtþ�ìeç�V¶ó=ë=é�~�Wtî�ë�ð)x8î8è3ç�V�é�ë�~Yîdée~Yç�ì�üÜï�ëöótç�þ)ç�ç3î�ìeç�éäé�W���� û�~Yî���~��8ê � ê � ê
Ê�ó�ç�î�é�ï�Wtx8�tï¦éeï8ç�è3WtVeç�è�Wtø0÷)Wtî8ç�îdéeì\ë�V�ç�x8î8ð�~
�=ç�ð�ñ�éeW�þ)ç�ô;x8ð�ð�ñ�V�ç�ì�Wtð�ó�ç�í|Wtî + � �òûD� �
ì�èöë�ð�ç�ì3ý,ë�ð�ë�V��tç�îbx8ønþ)ç�V�W�ôÅìeWtx�Veè�ç3ì¥ï�ëöótçv� k � � Ì ý�~Yø0÷8ð�ñ4~Yî��[éeï8ç�~�V�é�W=é�ë�ð�g�x.ÿ�~Yì
V�ç�ì�Wtð�ó�ç�í��Å~�é�ï�~YîTøDç�ë�ìex�Veç�í[x8î8è3ç�V¶é�ë�~�îbée~Yç3ì�ê2Kï8ç�è�Wtð�Wtx8Veì�í8W�î8W=énè�W�VeVeç3ð�ë=éeç��Å~òé�ï�éeï8ç�í8ç3�tVeç3ç�W�ôÅ÷8V�Wtø0~Yî8ç3î8è�çDW�ôKé�ï8çDV�ë�í�~YW
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�:~Y�tx8V�ç � ê � %qf�Veç3í8~Yè�é�ç3í^V�ç�ð�ë�é�~YW�î8ì�þ)ç3é��Üç�ç�î^Wtþ8ì�ç�V�ó�ç�í^ç�ø0~Yìeì�~YWtîqð�~Yî8ç�ç 8 x8~�ó=ë�ð�ç�îdé�Å~�í�é�ïÝë�î�í§�É��� è3WtðYW�x8Vn~Yî�éeï8çTì�ñ4î8è�ï8V�W�é�V�WtîÝøDW4í8ç�ð�ô;WtVnì�Wtx8Veè3ç�ìDë=é�V�ç�í8ì�ï8~�ô¤éeìD%� ý�ûtý�ë�î8í � ê¦f�Veç3í8~Yè�é�~�Wtî8ì�ë�Veç0é�ï8çDðY~Yî�ç�ìD% u	¢ ú , �£J Ì ®�û )* lIìeWtð�~YíÆðY~Yî�ç�ì�ü�ë�î8í¤�k¥�¦
ú , �^û � J�� )* l�í�ë�ìeï�ç�í¦ð�~Yî8ç3ì�ü ê
¯N~��;~ Ö ¾¦Àã³«´�´�³¶ÂÜ°¨§D³¶°\»2¾ª©¡Ø�³�«:�,·¶»H°�±p¬ ³¶½�±]­\´2Kï�ç�ì¶ñ.î�è�ï]®�¯�é�®�¯tîFø�¯4í8ç3ð�ô1¯�®�®eç3í8í8ç�î�~Yî8�0÷]®eç3í8~Yè�é�ìwë�îFë�îdé�~Yè�¯�®�®�ç�ðYë=é�~�¯tî�þ)ç3é��Üç�ç�îFé�ï8ç
ç 8 x8~�ó=ë�ð�ç�îdé��Å~Yí�éeï8ì[ú�Ê3@ üY¯�ô¡ç�ø0~Yì�ìe~�¯tî}ðY~�î8ç�ì�ë=î8íÑ�É��� è�¯tð
¯txE®�ê°2Kï�~Yì¥ë�îdé�~�èD¯�®«õ®�ç�ðYë=é�~�¯tî�è�ë�î}þ�ç 8 x�ë�ðY~òé�ë=ée~�ó�ç�ð�ñàx�î8í8çD®�ì�é�¯&¯4í ë�ì�ô1¯tð�ð
¯��ÅìD%¥ëFì�ñ4î8è�ï]®=¯�é±®=¯tî ú@÷�¯tìeì�~Yþ8ðòñ
þ)çöë=øDç3íBü,è�¯tø0÷�¯tî�ç�îdé�ø�x8ì�éÜø�ë���ç\ë�ð�ë�®��tçD®�è�¯tîdé±®�~Yþ8x�ée~
¯tî0é±¯�é�ï8çwî8çöë�®¶õª©�²Ðg�x4ÿDéeï�ë�î
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è�®eç�ë�ìeç3ìKë�î8í0é�ï8ç�Ê:@ í8ç�è�®eçöë=ìeç�ì3êk2Kï�~Yì�ç3æ�ç�è3ék�Å~Yð�ð�þ�çwì�é±®=¯tî8�tç3ì�éÜô1¯�®,ðY~Yî�ç�ì(¯�ô�ð�¯tî8�tç3ì�é®�ç�ì¶éwô1®eë�øDçC��ëöótç�ð�ç�î8�=é�ïH®�ç�ð�ë�é�~�ó�ç�é±¯Dë�î�¯�þ8ìeç�®�ótç�®D� ì����¥þ�ë�î8í8÷8ë�ìeì3êN2Kï8~Yì¡÷]®�ç�í8~�è3é�~�¯tî
ì¶é±®�~Yè3éeð�ñTë=ìeìex�øDç3ì�é�ï�ë�é¡éeï8ç�þ)çöë=øDç3í¦èD¯�øD÷�¯tî8ç3îbéw~Yì¡~Yî�í8ç�÷)ç�î8í�ç�îdéq¯�ô�é�ï8ç�÷8ï]¯�é�¯t~
¯�î.õ
~ v ~�î8��ø0ç�è�ï�ë=î8~Yì�øºì=¯�é�ï�ë=é\ç�ø0~Yìeì�~
¯tîFðY~�î8ç	³ 6�´&µs¶ ú;ï8ç�î�è�ç0Ê3@�ì�ü>�Å~�ðYðHî]¯�é�ó=ë�®¶ñ��Å~òé�ï
�q� � èD¯tð�¯tx]®�é�¯0÷E®�¯4í8x8è�ç�ìe~��tî8~òù�èöë�îdéÅì�èöë=é�é�çD®Å~�îFë=îbñ�ç�ÿ.÷�ç3è3éeç�í�ë=îbée~Yè�¯�®�®�ç�ð�ë�é�~
¯�î�ê

��~��8ê � ê � ì�ï]¯��Åì¡éeï8ç�÷]®�ç�í8~�è3é�~�¯tî8ìN¯=ô�ënì�~Yø0÷8ðYçwø�¯4í8ç3ð�ô1¯�®KÊ3@ ó4ìÅ�Ò���¿èD¯tð�¯tx]®3ê2Kï�~Yì�ø{¯4í8ç�ð,ë�ì�ìex8ø0ç�ìnë�î°¯tþ�ìeçD®¶ótç3íÝ÷�¯���ç�®¶õ�ð�ë·�É�ºé�¯�� è�¯tîdé�~Yîbx8x�ø¸�Åï]¯�ìeç�ì�ð
¯t÷)ç
ó=ë�®�~Yç3ì:í8x�ç�é�¯\ë¡ó=ë�®�~�ë=ée~
¯tî�~�în�ãg8x.ÿ�ë�ð
¯tî�ç�ê¹2Kï8çÜô1¯tð�ð
¯��Å~Yî��Kí8ç�÷)ç�î8í�ç�î8è3çN¯�ôL¯tþ�ìeçD®¶ótç3í
ô1®eë�ø0ç�Ê:@ ¯tî[�q� � ìeð�¯t÷)ç�h^�?º¼~YìK÷]®�ç�í8~�è3éeç�íI%»à��.10�ú ,?¼ ü�	 ú«û i ådü	½ ú«û i ådü ,?¼, � ¾ _�¿�ÀjÁ�Â ¨ ú � êòû6ü�Åï�çD®eç , �¤ÃÄJ�J ���	)* ë=î8í�é�ï8ç�èD¯tîdé±Å�îFÆ]Æ8ø ì�ð
¯t÷)ç�ç ÿ4é±®�ë=÷�¯tðYë=é�ç3í¦ô1®�¯�øÈÇ é�¯�É èöë�î
þ)çC�;®�Åòéeé�ç3îI% Ê �?ºÌË � � ��Í�� ú�ÉÏÎ�ÇàünÎ¼û��òû·J�Ð&� ú � ê � ü
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àEà]ÔDÚÛ�Å
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ã�¯�®�®=ÔDÛ Ý`Þ±Å
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Ù=Ø éìÙ=ÔDÔ»ÜxáLÝ�ë&Þ±ÔD® Í îQÖ
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·<áEÅ
Û
Ô:Þ�á]ÔYw=ÔDà]à]Ô�Ú]Å
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Ú]Ô�à&"Nï$��ï¹Ý�ã(Þ�ð�ë�ÔxÙcx�Æ�w�ã�ÔDÙ3Ø�Ý·ð�è�Ô(ë]Æ�w=ÔDÛ�ð�Å�Ú�Þ w�Å�Ú]Ù�Å�ãÅ�Ú8x?w=Å
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Ù~w�Ô~�FÆ]Å�w=ÔDà�Å
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Ûíð�Å
Ú]ã�x�Ú]Ù=Å
Ù=Þ�ÔDÚ�Þ-ß;ÅíÞ±á°Þ�á]Ô�Ù�Þ wFx�Ú]Ó\Ý�Ú�Þ�Å
ã�xywcw�Ô�Û Ý�Þ�Å�x�ÚEÙë}w�ÔDàEÅ
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Ù=Ù�Å|x�Ú�Ø_x�à]ÔDÛ�ÙDÖÒ�x?w�Ø_x�Ù�Þ�� V í ¾ ìHÛ
Å�Ú]ÔDÙ3ý�Ú�x Ù�Å�Ó�Ú]Å��]ã·Ý�Ú�ÞMÝ�ÚFÞ�Å
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Ù�w=Ô	�FÆ]Å�w=ÔDàMÞ x�Ù�Þ w=ÔDÚ]Ó�Þ�á]ÔDÚ�Þ±áEÅ
ÙÔ��&ë]Û Ý�Ú]Ý�Þ±Å|x�ÚIÖ

·�Ô�ã�x�Ú]ã�Û
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Ù�Þ±ÔDÚ�Þß;ÅíÞ±á�Þ�áLÝ�Þ;Ô��&ë�ÔDãüÞ±ÔDàvÅ�âäÔ���Þ±Å
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Û�ð�Ýq��ÔDãüÞ±Å
ÚEÓ�è�wcx�Ý�àMÛ
Å
ÚEÔCÝ�Ú]àã�x�Ú�Þ±Å�Ú�ÆEÆ]Ø�½LÆ��&Ô�ÙDÖ
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Ú]Ûíð�è�Ô�ÔDÚ ã�x�Ú]ãDÔ�w�Ú]Ô�à ß;Å�Þ±á°Å
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Ú�x�ëEÞ�Å
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Å
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¯~x�Ô��&ë]Û�xyw�ÔHÞ±áEÅ
Ù�Å�ÚhØ_x?w=ÔHà]ÔüÞsÝ�Å�Û&ý�ßxÔ�áLÝ·Ü�Ô ë}w�ÔDàEÅ
ã�Þ�ÔDàhÞ±áEÔ@w�ÔDÛ
Ý�Þ±Å|x�Úpè�Ô�Þ�ßkÔDÔ�Úx�ëEÞ±Å�ã·Ý�ÛLÝ�Ú]à{É�Î�ÇlÙ�Û|x�ë�Ô�Ô��&ë�Ô�ã�Þ�ÔDà�Æ]Ù=Å
Ú]Ó�ÝCÙ�Å�Ø�ëEÛ
ÔNà]ÆEÙ=ÞkØ_x�à]ÔDÛ�ÖE¯�áEÔ>àEÆ]Ù=ÞEx�ëEÞ�Å
ã·Ý�ÛàEÔDëEÞ�á Ý�Þ�Ý�Ú�ð ¡ x�è]Ù�Ô�w=Ü�ÔDà�¢ûßNÝ·Ü�Ô�Û
Ô�Ú]Ó�Þ±á
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w=ÔDà]àEÔDÚ]Å�Ú]Ó�x�è]Ù=Ô�w�Ü�ÔDà}Ö:õ/âLÞ±á]Ôkà]Æ]Ù=ÞnÅ
Ù^Ý�Ù�Ù=Æ]Ø{ÔDàYÞ x	è�Ôkë]á�ð�Ù�Å
ãDÝ�Û
Ûíð�Ý�Ù�ÙFx&ã�Å Ý�Þ�ÔDà-ß;ÅíÞ±á�Þ±á]ÔÙFx�Æ�w=ãDÔDÙmÞ�á]ÔDØ{Ù�Ô�Û�Ü�Ô�Ù�ý`Þ±á]Ô�ÚBÝ�ÙmÅ
Ø{ë]Û
Å�ÔDàoè�ð�×��FÚIÖ`Õ&Öíñjò.ýjÝ�Ú�Å�Ú]ã�w=Ô·Ý�Ù=ÔAÅ
ÚCÔ���Þ�Å
Ú]ãüÞ±Å�x�ÚCÅ
Ú�Ý�Úx�è]Ù�Ô�w=Ü�Ô�w	­þÙoâmw±Ý�Ø�Ô�Ý�ÚEàªá]Ô�Ú]ãDÔBã�x�Ú�Þ±Å�ÚFÆ]Æ]Ø Ù�Û|x�ë�Ô�ß;ÅíÞ±ávÙcx�Æ�w=ãDÔ�w�Ô�à]Ù�á]Åíâ ÞoÅ�Ù;Ô��&ë�Ô�ã�Þ�ÔDàIÖ
�-xqÙ�ÆEãsá{Å�Ú]ã�w=Ô·Ý�Ù=ÔNá�x�ßkÔ�Ü�Ô�w:Å
Ù°x�è]Ù�Ô�w=Ü�ÔDàªéìÔDÓEÖnÙ�Ô�Ô�ÒnÅ�Ó]ÖFñ�Ö ò�îüÖ¼¯�áEÔNÛ Ý�ãsç�x�â�Ý�ÚYÅ
Ú]ã�w�ÔDÝ�Ù�ÔÅ�Ú�x�è]Ù=Ô�w=Ü�ÔDà_w�ÔDàEà]ÔDÚ]Å�Ú]ÓCß;Å�Þ�áCw=ÔDà]Ù=á]Å�â ÞAØ�Ý·ð-è�Ô;à]Æ]ÔNÞcxBÝqã�x�Ø{ë�Ô�Ú]Ù±Ý�Þ�Å�x�Ú�è�ð�Å�Ú�Þ w�Å�Ú]Ù�Å�ãã�x�Û�x�Æ�wkÔüÜ?x�Û�ÆEÞ±Å|x�Ú�Å�Ú�Þ�á]ÔoÙFx�Æ�w�ã�ÔqÔDØ{Å
Ù=Ù�Å|x�Ú�ý§x?w(Ô�Ü?x�Û
ÆEÞ�Å�x�Ú�Å
Ú�Þ�á]ÔoàEÆ]Ù=Þ�ã�x�Ú�Þ±Ô�ÚFÞNÅ�Þ±Ù=ÔDÛíâ�Ö

¯�á]ÔCx�è]Ù=Ô�w�Ü�ÔDà°ã�x?wFw�ÔDÛ
Ý�Þ±Å|x�Ú�è�ÔüÞ�ßxÔ�ÔDÚ>x�ëEÞ±Å�ã·Ý�Û:Ý�Ú]à¤ÉÄÎÌÇ ã�x�ÚFÞ�Å
ÚFÆ]Æ]ØPw=ÔDà]àEÔDÚ��Å�Ú]ÓMÝ�Û�ÙcxMÝzw�Ó�Æ]Ô�Ù�Ý�Ó�Ý�Å�Ú]Ù=Þ	Þ±á]Ô-Ù=ð�Ú]ãsá�wFx�Þ wFx�Ú�ØCx�à]ÔDÛäß;á]Ô�w=ÔDè�ðHÞ�á]Ô�w�Ô�à]Ú]ÔDÙ=Ù�Å
ÙoàEÆ]ÔYÞ xÅ�Ú�Þ w�Å�Ú]Ù�Å�ã·Ý�Û�Û�ð�w=ÔDà�éìë{x�Ù=Ù�Å
èEÛ�ð{è�ÔDÝ�Ø{ÔDà?îkÔ�Ø�Å�Ù�Ù=Å�x�Ú�à}x�Ø�Å�ÚLÝ�Þ�Å
Ú]Ó�Å
Ú�Þ�á]ÔCÚ]ÔDÝyw!�/õ���Ö�õ/âäÞ±á]Ôw=ÔDà]àEÔDÚ]Å�Ú]Ó�Å
Ú�É Î°Ç ßkÔ�w=Ô�ëEÆ�w�Ô�Û�ð�àEÆ]ÔqÞ x�Ù�ÆEãsáªÝYã�x�Ø�ë{x�Ú]Ô�Ú�Þ;Ù�Æ]ë�Ô�w=Å
Ø{ë[x�Ù=ÔDà�x�Ú�ÝÚ}x?w�Ø�Ý�ÛrÝ èEÛ
Æ]Ôq­ Ù ��¬ Ù=ë�Ô�ã�Þ w=Æ]Ø Å
Ú�Þ�á]Ô�x�ë&Þ±Å
ãDÝ�Û&ý�Þ�á]ÔDÚ�Ý�ã�x?wFw�Ô�Û Ý�Þ�Å�x�Ú�ß;Å�Þ�á Ê �� ��IÅ
Ù(Ú�x�ÞÅ�Ø�Ø{ÔDàEÅ Ý�Þ�ÔDÛ�ð�Ô��Eë�ÔDãüÞ±Ô�àIÖ�¦oÙ(à]Å
Ù=ãDÆ]Ù=Ù�Ô�à�Å
Ú�Ù=ÔDã�Þ�Å�x�Ú�Õ&ÖKÿEÖ ò.ý�Ý�w=ÔDà{è�ÔDÝ�Ø{ÔDà{ã�x�Ø{ë[x�Ú]ÔDÚ�ÞÅ�Ù�Ý�Û
ÙFx�Æ]Ú]Û
Å�ç�Ô�Û�ð°Þcx�ã�x�Ú�Þ w=Å
è]ÆEÞ�Ô�Ù�Å
Ó�Ú]Å��LãDÝ�Ú�Þ±Ûíð¤Å
Ú Þ�á]Ô�x�ëEÞ±Å�ã·Ý�Ûkß;Å�Þ±á}x�ÆEÞ{à�w±Ý�Ù=Þ±Å�ã·Ý�Û�Û�ðw=ÔDà]ÆEãDÅ
ÚEÓ°ÔDØ{Å
Ù=Ù�Å|x�ÚêÛ�Å
Ú]Ô�×Ð·<Ù�ÖÔ¯�áEÔ�âìÝ�ãüÞ�Þ�áLÝ�Þ�Ý�Û
Ýyw�Ó�ÔMâmw�Ý�ã�Þ�Å�x�Ú±x�â�x�ëEÞ±Å�ã·Ý�Û�ã�x�Ú��Þ�Å
ÚFÆ]Æ]Ø£Ù�Û�x�ë�Ô�Ù	Ýzw�ÔCÙ�Û�Å
Ó�á�Þ�Û�ð8w=ÔDà]àEÔ�w�Þ±áLÝ�ÚvÞ�á�x�Ù�Ô�Å�ÚFÞ�Ô�w=ë[x�Û
Ý�Þ±Ô�àMâmwcx�Ø£ÉCånâFÞ xnâ&Ç��MéìÅ
Ô�ÖÞ�á�x�Ù=Ô-Ý�è{x�Ü�Ô�Þ±á]Ô�àLÝ�Ù=á]ÔDàªÛ
Å
ÚEÔCÅ
Ú�ÒnÅ
Ó]ÖLÕ&Ö Í î�ýLÅ
Ù;Å�Ú]ã�x�ÚEÙ�Å
Ù�Þ±Ô�ÚFÞ>ß;Å�Þ�ávÞ�á]Å
Ù;ØCx&àEÔDÛ�Öm¯�á]Ôw=ÔDà]àEÔDÚ]Å�Ú]ÓYÅ
Ú�ÉpÎHÇ¨ã�x�Û�x�Æ�wAâmx?wkænÝyw=ç�Ô�Ù��FÆLÝ�Ù±Ýzw�ÙNØYÆEÙ=ÞNè�Ôoã�x�Ú]Ú]Ô�ã�Þ�ÔDàMÅ
Ú�Ùcx�Ø{Ô	ßxÝ·ðß;ÅíÞ±á�Þ±á]Ý�Þ²x�è]Ù=Ô�w=Ü�ÔDàMÝ`ÞAÙ�á�x?w�Þ±Ô�wAßxÝ·Ü�Ô�Û
ÔDÚEÓ�Þ±á]Ù��¹Å
Ô�Ö^Þ�á]Ônx�ëEÞ±Å�ã·Ý�Û��9ë;öYÖq qÆ]Ù=ÞjxN��Ô�w=Ù3Þ±á]ÔÙ=Å
Ø{ë]Û
Ô�Ù=Þ;Ý�Ú]à�è�ÔDÙ�Þ>Ô��&ë]Û Ý�ÚLÝ�Þ±Å|x�ÚIÖ
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Ù=Ù�Å�x�ÚMÛ
Å
ÚEÔ�w±Ý�Þ�Å�x�Ù;Ýzw�ÔCÞ±á]Ô�ØCx�Ù=Þ�ß;Å�à]ÔDÛíð�Æ]Ù=ÔDàvÅ
Ú]àEÅ
ã·Ý`Þ x?w=Ù�x�â´w=ÔDà]àEÔDÚ]Å�Ú]Ó�è�ðMàEÆ]Ù=Þé1ÔDÓ]Ö  �w±Ý�Å�Ú]ÔP� "NÝ�áEã·Ý�Û�Û&ý-ñ�9�ÐEñjîQÖ Ò�x?wvænÝyw=ç�Ô�ÙÓ�FÆLÝ�Ù�Ýyw�Ù3ý�ØCx�Ù�Þ�x�â-Þ±áEÔ�Ô�Ø�Å�Ù�Ù�Å|x�ÚÛ�Å
Ú]Ô�Ù>Ýyw�Ô�Þ xex�ßxÔDÝ�çMÞ x�ë}wcx�Ü�Å
à]ÔBÝ�Ú�ð�w�Ô�Û
Å Ý�è]Û
ÔCÅ�ÚEâmx?w�Ø�Ý�Þ�Å�x�ÚIÖ:õ�ÚªÝ{â1Ôüßµx�ânÞ�á]Ô�á]Å
Ó�áEÔ�w
�FÆLÝ�Û
Å�Þ�ð�Ù=ë�Ô�ã�Þ w�Ýqá�x�ßxÔüÜ�Ô�w�ýL"NÝ�Û�Ø�Ô�w^à]Ô�ã�w=ÔDØ{ÔDÚ�Þ±Ù3ý�àEÔ~�LÚ]Ô�à{Ý�ÙnÞ±áEÔÂ½LÆ���w±Ý�Þ�Å�x�Ã¹ô Ê é+*�6ó�Õ�óEñ ,¦oî¿^�ô-¶ké+*�6�Ï�Ð�óEñ ,¦qî	á]Ý�Ü�Ô�è�Ô�ÔDÚ�Ø�ÔDÝ�Ù�Æ}w�ÔDà}Ö&�&Å�Ú]ãDÔYÜ�Ô�w�ðªâ1Ô�ß Ù�ë�ÔDãüÞ w�Ý�Ô���Þ±ÔDÚEàâìÝzwYÔDÚ�x�Æ]Ó�á Þ xHÞ�á]Ô�w�ÔDà Þcx\Ù�á�x�ß£Þ�á]Ô�ô Ê ÔDØ{Å
Ù�Ù=Å�x�Ú Û�Å
Ú]Ô{âmx?w/w=ÔDà]Ù=á]Å�â Þ�Ù � É³ ù�� Õ.ý(Ý�Û�ÛÙ=ë�Ô�ã�Þcw±Ýªß;Å�Þ�á°Þ±áEÔ�ô Ê Û
Å�Ú]Ô{ßkÔ�w=Ô�Ü�Å
Ù=ÆLÝ�Û
Ûíð�Å
Ú]Ù=ë�Ô�ã�Þ�ÔDà�Ý�Ú]à¬x�Ú]Û�ð��FÆLÝ�Ù�Ýyw�ÙBß;Å�Þ±á¤ô ÊÜ�ÔDÛ|x&ã�Å�Þ�ð�ß;Å�àEÞ±áEÙ É ò�ù�ù�ù�çFØûÙ ¿ Õ é�Ý�Þ>ÒE· ôoúHîxßxÔ�w�Ô�Æ]Ù=ÔDàIÖ¯�á]Ôá"xÝ�Û
Ø{Ô�w�à]ÔDã�w�ÔDØ{ÔDÚ�Þ�Ù�Ýyw�Ô¤Ù=á�x�ß;Ú�Ý�Ù\ÝÌâ1Æ]Ú]ãüÞ±Å|x�Úµx�â�x�ëEÞ�Å
ãDÝ�ÛBã�x�Ú�Þ±Å�Ú�ÆEÆ]ØÙ=Û�x�ë�Ô Ê �© z�{é5\·= T ¿�À `©¸�¹ î{Å
ÚpÒnÅ
Ó]ÖkÕ&ÖKÐEÖ�¯�á]Ô¯w�Ô�à]à]Ô�Ù=Þ\�FÆLÝ�Ù�Ýyw�ÙMÝzw�ÔHÙ=ÔDÔDÚhÞcx¤áLÝ·Ü�ÔÔ���Þ w�Ô�Ø�Ô�Û�ð�Û Ýyw=Ó�Ôß"NÝ�Û�Ø�Ô�wxà]Ô�ã�w=ÔDØ{ÔDÚ�Þ±Ù3ý?ß;áEÅ
Û
Ô	Þ±á]Ôqâmx�Æ}w�è]Û
Æ]Ô�Ù=Þ#�FÆLÝ�Ù�Ýyw�Ù;áLÝ·Ü�Ô�àEÔDã�w=Ô��

ñjò&ñ



0� 1º 20 3» 41 5¼
optical continuum slope αopt

1

10

100

H
α/

H
β 

ra
tio

z=0.5

z=0.1

Ò^Å
Ó�Æ�w=Ô{Õ&ÖKÐ�Ã©"NÝ�Û
Ø{Ô�woà]ÔDã�w�ÔDØ{ÔDÚ�Þ�ÙMé�ô Ê ^�ô-¶^îqÝ�Ù�Ý�â1Æ]ÚEã�Þ±Å|x�Ú�x�â«x�ëEÞ±Å�ã·Ý�Û3ã�x�Ú�Þ±Å�Ú�ÆEÆ]Øë{x�ßxÔ�w!�/Û Ý·ß�Ù�Û|x�ë�Ô Ê �� ��/Ö¼¯�á]Ô�Û�Å
Ú]Ô�Ù°w=ÔDë�w=ÔDÙ�Ô�Ú�Þ:Þ±á]ÔNë}w�ÔDàEÅ
ã�Þ�Å�x�Ú'x�â�ÝoÙ=Å
Ø{ë]Û
Ô(à]Æ]Ù�Þ:Ø_x�à]Ô�Ûâmxyw	Þ�ßExMà]Æ]Ù=Þ�w�ÔDàEÙ�á]Åíâ Þ±ÙDÖ�¯�á]Å
ÙCÝ�Ù�Ù�ÆEØ�Ô�ÙCÝ�Ú\Æ]ÚLÝ�è]Ùcx?w=è�Ô�à Ù ��¬ÄÙ�Û�x�ë�Ô'x�â Ê �� ��"6 ù�� ÿÝ�Ú]àªÝMñn^y*�Ô���Þ±Å�Ú]ã�Þ�Å�x�Ú�Û
Ý�ß�Ö
Ø{ÔDÚ�Þ�Ùix�â¼Ï��KÐ^½pù��¾9�ã�x�Ú]Ù=Å
Ù�Þ±ÔDÚ�Þ	ß;Å�Þ±á�Þ±áEÔ-Ý·Ü�Ô�w±Ý�Ó�ÔBÜ�Ý�Û
ÆEÔ�¿�ô Ê ^�ôi¶°ÀÇ³´Ï�� ÕÁíy�WÁ �WV�Ây� ìâmxyw�x�ëEÞ±Å�ã·Ý�Û�Û�ðy��Ù=ÔDÛ�ÔDã�Þ�ÔDàý�FÆLÝ�Ù�Ýyw�Ù�éj�	Ô�Þ¿;DÔ�w�ý(ñM9?9�ùMÝ�ÚEàÃw=Ô�â1Ô�w=ÔDÚ]ã�ÔDÙ�Þ±á]Ô�w�Ô�Å
Ú?îQÖ%¯�á]Ô�x�è��Ù=Ô�w�Ü�ÔDàûã�xywcw�Ô�Û Ý�Þ�Å�x�ÚhéìÙ�Å�Ó�Ú]Å��Lã·Ý�Ú�Þ�Ý`ÞYÞ±á]Ô89�ÕXà¸Û�Ô�Ü�ÔDÛ î ý:Å
ÙYã�x�Ú]Ù=Å
Ù=Þ�ÔDÚ�Þ�ß;Å�Þ�á�ÝHÙ�Å�Ø�ë]Û�ÔàEÆ]Ù=Þ>ØCx&à]Ô�Û}Þ±á]Ý�Þ>Ý�Ù�Ù=Æ]Ø{ÔDÙ	Ý�Ú�Å
Ú�Þ w=Å
Ú]Ù=Å
ã�é1Æ]ÚLÝ�è]ÙFx?w�è�ÔDàLî�x�ëEÞ±Å�ã·Ý�ÛIÙ=Û�x�ë�Ô�x�â Ê �� ��¨6 ù�� ÿÝ�Ú]àvÝ�ñn^?*vÔ���Þ±Å
ÚEã�Þ±Å|x�ÚMÛ Ý·ß�Ö¼·�ÔCØYÆ]Ù�Þ;Ú�x�Þ�ÔqÞ±áLÝ�ÞxÞ±á]ÔCÙ�ÞsÝ�Þ�Å
Ù=Þ�Å
ã�ÙNÅ
Ú�ÒnÅ�Ó]ÖEÕ&Ö Ð�Ýzw�ÔqÞ xexÛ|x�ßÄâmwcx�Ø ß;áEÅ
ãsá¤Þ x�Ø�Ý�ç�Ô�Þ±á]Ô�àEÆ]Ù=Þ-Ø_x�à]ÔDÛAã�x�Ú]ãDÛ�Æ]Ù�ÅíÜ�Ô_x�Ú�Þ�á]Ô�èLÝ�Ù=Å
Ù�x�â�Ô�Ø�Å�Ù�Ù�Å|x�ÚÛ�Å
Ú]Ô^w±Ý�Þ�Å�x�Ù;Ý�Û|x�Ú]Ô�Ö
'�å '�åaç (+èßéºéºê . )õ�Ú{Þ±á]Å�Ù:Ù�Ô�ã�Þ±Å|x�Ú�ýFßxÔ>áLÝ·Ü�Ô	ë�w�Ô�Ù�Ô�ÚFÞ�ÔDà�Þ�á�w�Ô�Ô	ëEÅ
ÔDã�ÔDÙjx�â¨x�è]Ù�Ô�w=Ü�Ý�Þ±Å|x�ÚLÝ�ÛLÔüÜ�Å
à]Ô�Ú]ãDÔ;ß;á]Å
ãsáÝzw�Ó�Æ]Ô�Å�Ú�âìÝ·Üyx�Æ�wnx�ânÞ�á]Ô�à]Æ]Ù�Þ^w=ÔDà]à]Ô�Ú]Å
ÚEÓ�Ø{ÔDãsáLÝ�Ú]Å
Ù=Ø�Ö(ÒnÅ|w�Ù=Þ�ýEÞ±áEÔ�âìÝ�ã�Þ;Þ±áLÝ`Þ	ã�x�Ú�Þ±Å�Ú��ÆEÆ]Ø Ù�Û�x�ë�Ô�ÙBà�x�Ú�x�ÞBã�x?wFw�Ô�Û Ý�Þ�Ô{ß;ÅíÞ±á�Þ�á]Ô�×�·<Ù'x�â�ØCx�Ù=ÞBè�wFx�Ý�à°Û�Å
Ú]Ô�Ù�Å
Ù�ã�x�Ú]Ù=Å
Ù�Þ±ÔDÚ�Þß;ÅíÞ±á�Ý�Ù=ãDÔDÚ]Ýyw�Å|x�ß;áEÔ�w�Ô�à]ÆEÙ=Þ�w�Ô�à]à]Ô�Ú]Ù�è[x�Þ�á�ã�x�Ú�Þ±Å�ÚFÆ]Æ]Ø Ý�Ú]à�è�wcx�Ý�à\Û
Å
ÚEÔ-ÔDØ{Å�Þ=Þ±Å�Ú]Ów=ÔDÓ�Å|x�Ú]Ù�Ô~�FÆLÝ�Û
Ûíð�Ö��&Ô�ã�x�Ú]àÛý^x�ëEÞ�Å
ãDÝ�Û	ã�x�Ú�Þ±Å�Ú�ÆEÆ]Ø Ù=Û�x�ë�ÔDÙMã�x?wcw=ÔDÛ Ý`Þ±Ô�ß;ÅíÞ±á<ÉCå�Î Çt�ã�x�Û�x�Æ�w�Ù>Å
ÚvÙ�Æ]ãsá�Ý�ßNÝ·ð�Þ±á]Ý�ÞoÅ�Ù	ã�x�Ú]Ù=Å
Ù=Þ�ÔDÚ�Þoß;ÅíÞ±ávÞ±á]Ô�ë�w�Ô�à]Å
ãüÞ±Å|x�Ú]Ù-x�âAÝ�Ù=Å
Ø{ë]Û
ÔCàEÆ]Ù=ÞØCx�à]ÔDÛ�Öl¯�áEÅ�w�àÛý:Ýªã�xywcw�Ô�Û Ý�Þ�Å�x�Ú Å
Ù'x�è]Ù=Ô�w=Ü�ÔDà�è�Ô�Þ�ßkÔDÔDÚ Þ�á]Ô�â1Ô�ß Ý·Ü�Ý�Å
Û
Ý�è]Û�Ô�Ø�ÔDÝ�Ù�Æ�w=ÔDÙx�â#"NÝ�Û�Ø�Ô�w�àEÔDã�w=ÔDØ{ÔDÚ�Þ±ÙYÝ�Ú]à¬x�ëEÞ±Å�ã·Ý�ÛAã�x�ÚFÞ�Å
ÚFÆ]Æ]Ø Ù=Û�x�ë�Ô�Ö\¯�á]Ô�Ù�Ô�Û
Ý�Ù=Þ�Þ�ßYxÈ�LÚ]à]Å�Ú]Ó�Ùë}wcx�Ü�Å
à]ÔCÞ±áEÔ�Ù�Þ wFx�Ú]Ó�Ô�Ù=Þ>ë[x�Ù�Ù�Å�è]Û
ÔCÔüÜ�Å
à]Ô�Ú]ãDÔ�âmx?wNÞ±áEÔ�àEÆ]Ù=Þ>ØCx&à]Ô�Û�Ö
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î�ïÅÄ Æ7��rNòqÇÉÈCö�ÿ^� ÊuËýü°�eö²ÌÓòÐû���ú
¦	Ù^w=Ô�Ü�Å
ÔüßxÔ�à\Å
ÚªÙ=ÔDãüÞ±Å�x�Ú°ñ�Ö Õ&ÖKÿ�ý�Þ�á]Ô�w=Ô-áLÝ·Ü�ÔYè�Ô�ÔDÚHÚFÆ]Ø{Ô�wFx�Æ]Ù	Ù=Þ±ÆEà]Å
Ô�Ù^w�Ô�ë[xyw=Þ±Å�Ú]Ó�Þ±á]Ôë}w�ÔDÙ=ÔDÚ]ã�Ô�x�â}Ùcx�â Þqé ×³ ò�ç�Ôüö�î�.+��w�Ý·ð{Ý�è]Ùcxyw�ëEÞ�Å�x�Ú{Å
Ú{Ô��&ãDÔ�Ù�Ù«x�âIÞ±áLÝ`ÞkÔ��&ë�Ô�ã�Þ±Ô�à�âmwcx�Ø Þ±á]ÔÓ�Ý�Û Ý���ð\ÞcxjßxÝyw=à]Ù�w±Ý�àEÅ�xÓ�FÆLÝ�Ù±Ýyw=ÙDÖÁ¦	ÙYà]Å
Ù=ãDÆ]Ù=Ù�Ô�àûè�ð°×:Û�Ü�Å
Ù��	��

���Né�ñM9?9NÏ�î�á�x�ßkÔ�Ü�Ô�w�ýÙ=Æ]ãsá¤Ù�Þ±Æ]à]Å�ÔDÙBáLÝ·Ü�Ô�âmx�ÆEÚ]à�Ü�Ô�w=ð Û�Å�Þ�Þ�Û
Ô�ÔüÜ&Å�à]ÔDÚEãDÔ�âmxyw-Ý�Ù=Ùcx�ãDÅ
Ý�Þ±Ô�àÃx�ë&Þ±Å
ãDÝ�Û²w�Ô�à]à]ÔDÚEÅ
Ú]Óè�ðªà]Æ]Ù=ÞDÖ&�FÞ wcx�Ú]Ó�Ô�Ü�Å�à]ÔDÚ]ã�Ô�âmx?wqÝ�Ù=Ùcx�ãDÅ
Ý�Þ±Ô�à ú�Ó�õ�õ>Ý�ÚEà\Ùcx�â Þ�.:��w�Ý�ðHÝ�è]ÙFx?w�ëEÞ�Å�x�ÚªÅ
Ú\ÝÚFÆ]Ø-è�Ô�w'x�âEw±Ý�à]Å�x�Û�x�Æ]àÒ�FÆLÝ�Ù±Ýyw=ÙBáLÝ�Ù�è�ÔDÔ�Ú°ã�x�Ú���w=Ø�Ô�àhéìÔ�Ó]Ö�úªÝ�Þ±áFÆ�w �	��

���(ñ�9?9NÏFî ýÞ�á�x�Æ]Ó�á ÔüÜ�Å
à]Ô�Ú]ãDÔ�âmx?w�Ý�Ù=Ùcx�ãDÅ Ý`Þ±ÔDàÍx�ë&Þ±Å
ãDÝ�ÛqÔ��&Þ�Å
Ú]ãüÞ±Å|x�ÚhÅ
ÚhÞ±áEÔDÙ�Ô Ùcx�Æ�w�ã�ÔDÙvÅ
Ù�ßkÔ·Ý�ç?Ö
¦ ë{x�Ù=Ù�Å
èEÛ
Ô�Ô��EëEÛ Ý�ÚLÝ`Þ±Å�x�Ú¤âmx?w-Þ±áEÅ
Ù�ã�x�ÚFÞcw±Ý�àEÅ
ã�Þ�Å�x�Ú Å�Ù-Þ±á]Ý�Þ�Ù�Å�Ú]ãDÔ7.+�Bw±Ý·ð Ý�è]Ùcx?w=ëEÞ±Å|x�ÚÔ�Ù=Þ�Å
Ø�Ý�Þ±Ô�ÙAÝyw�Ô;à]Ô�w�Å�Ü�ÔDà{âmwcx�Ø Ù�ë�ÔDã�Þcw±ÝCß;á]Å
ãsá_w�Ô~��ÆEÅ�w�Ônw=ÔDÛ Ý`Þ±Å�Ü�ÔDÛíð-Û
Ýyw�Ó�Ô«.:��w�Ý�ðYã�x�Æ]Ú�Þ�Ù�ýÙ=Æ]ãsá�Ù=Þ�Æ]à]Å
Ô�Ù3Ø�Ý�ð�è�ÔNè]Å
Ý�Ù�Ô�à�Ý�Ó�Ý�Å�Ú]Ù=Þ^Þ±á�x�Ù�ÔNÙFx�Æ�w�ã�ÔDÙ3ß;ÅíÞ±áYÛ|xjß�ã�x�Æ]Ú�Þ±Ù:àEÆ]ÔxÞ xoÙ=Þ wFx�Ú]Ó.:��w�Ý�ð�é�Ý�Ú]à�á]Ô�Ú]ãDÔ�x�ëEÞ�Å
ãDÝ�Û îxÝ�è]Ùcx?w=ëEÞ±Å|x�ÚIÖõ/ânÙ=Þ wFx�Ú]ÓCx�ëEÞ�Å
ã·Ý�ÛIÔ���Þ±Å�Ú]ã�Þ�Å�x�Ú�è�ð�à]Æ]Ù�Þ>Å
Ù�çFÚ�x�ß;Ú\Ý�ë�w=Å�x?w=Å}á�x�ßkÔ�Ü�Ô�w�ý?Þ±áEÔDÚHÝ�Ù�Ùcx�ãDÅ��Ý`Þ±ÔDà°Ý�è]ÙFx?w�ëEÞ�Å�x�ÚÎx�âxÙcx�â Þ�.+�Bw±Ý·ð�ÙBÅ�Ù�Ô��&ë�Ô�ã�Þ±Ô�à¤Þ xvè�Ô{ë�w=ÔDÙ�Ô�Ú�Þ�Ý�Þ�Ùcx�Ø{Ô{Û
Ô�Ü�ÔDÛ�Ö�×3Ü�Å��àEÔDÚ]ã�Ô	âmx?wAÔ��&ã�ÔDÙ�ÙxÙcx�â Þ².+�Bw±Ý·ð{Ý�è]ÙFx?w�ë&Þ±Å�x�Ú�Å�Ú�Ý�ÚFÆ]ØYè�Ô�wjx�â¨x�ë&Þ±Å
ãDÝ�Û
Ûíð�w=ÔDà]àEÔDÚ]Ô�à8w±Ý�àEÅ�x
�FÆLÝ�Ù±Ýyw=Ù:áLÝ�Ù:è�ÔDÔDÚ�ë�w=ÔDÙ=ÔDÚ�Þ±Ô�à�è�ð%Ø�x�Û�Û
Ó�Ý�Ýyw�à��	��

���?é�ñ�9?9�Õ�îQÖE¯�á]Ô�Ù�Ô>Ý�ÆEÞ�á�x?w=Ù:á�x�ßxÔüÜ�Ô�wã�Û Ý�Å�ØÏÞ±áLÝ`Þ3Þ±á]Ô�Å�w"w=ÔDÙ=Æ]Û�Þ�Ù:Ýyw�ÔxÙ=Þ wFx�Ú]Ó�Ûíð-ØCx�à]ÔDÛ�à]ÔDë�ÔDÚEà]ÔDÚ�Þöý�Ý�ÚEà�Ý�Û
ÙFxqã�x�ÚEÙ�Å
Ù�Þ±Ô�ÚFÞ:ß;ÅíÞ±áÔ��&ë]Û Ý�Ú]Ý�Þ±Å|x�Ú]Ù�x�Þ±á]Ô�w-Þ±á]Ý�Ú°Þ±á]Ý�ÞYà]ÆEÔ�Þ xHÝ�è]Ùcxyw�ëEÞ�Å�x�Ú¤è�ð°Ý�Ù�ÙFx&ã�Å Ý�Þ�ÔDà¤Ó�Ý�ÙYÝ�ÚEà¤à]Æ]Ù�Þ·Ö
¯�áEÔDÅ�wBÙ=Þ±Ý�Þ±Å�Ù=Þ±Å�ãDÙBÝyw�Ô�Ý�Û
ÙFx�ÞcxÏxvÛ�x�ß âmwcx�Ø ß;á]Å
ãsá¤Þcxªà�w�Ý�ß Ý�ÚFðÃw�ÔDÝ�Ùcx�ÚLÝ�è]Û�Ô�ã�x�Ú]ãDÛ�Æ��Ù=Å�x�Ú}ÖÐ��Þcwcx�ÚEÓ>ÔüÜ�Å
à]Ô�Ú]ãDÔ:âmx?wäÝ�Ú�Ý�Ù=Ùcx�ãDÅ
Ý�Þ±Å|x�ÚqßNÝ�Ù~w=ÔDã�ÔDÚ�Þ±Ûíð�w�Ô�ë[x?w�Þ±Ô�àBè�ð�æ:Æ]ãsá]Ú]Ýyw�Ôüß;Å
ã	;
�	��

���}é�ñM9?9�ó�î^âmx?w(Ý�Û
Ýyw�Ó�Ô�Ù�Ý�Ø{ë]Û
Ô�x�âr�&Ô�ðFâ1Ô�w=Þ	ñ·ÙxÝ�Ú]àe�FÆLÝ�Ù±Ýyw=ÙDÖ�¯�á]Ô�Ù�ÔqÝ�ÆEÞ±á�xyw�ÙAâmx�Æ]Ú]àÝ�ã�xywcw�Ô�Û Ý�Þ�Å�x�Ú\è�Ô�Þ�ßkÔDÔ�ÚÐx�ëEÞ�Å
ã·Ý�Û"w�Ô�à]à]ÔDÚEÅ
Ú]Ó�Ý�Ú]àÃx�ëEÞ±Å�ã·Ý�Û��/Þcxq��ÙFx�â Þ^.:��w±Ý·ð\ã�x�Ú�Þ±Å�Ú�ÆEÆ]ØÙ=Û�x�ë�Ô�Þ�áLÝ�ÞYßxÝ�Ù�ã�x�Ú]Ù�Å�Ù=Þ�ÔDÚ�ÞYß;Å�Þ�á�Ý�è]ÙFx?w�ëEÞ�Å�x�Ú°èFð°à]Æ]Ù�Þ�ð ¡ ã�x�Û
à�¢ªÓ�Ý�Ù-ß;ÅíÞ±á¤ã�x�Û
Æ]Ø{ÚàEÔDÚ]Ù=Å�Þ±Å�ÔDÙ É ñ·ù G Õ�ãDØ ¿ G Ý�Ú]à�Ý�ë]ë�wFxo�&Å�Ø�Ý�Þ�ÔDÛíð�u�Ý�Û Ý�ã�Þ±Å�ãoà]ÆEÙ=ÞoÝ�è]Æ]Ú]à]Ý�Ú]ãDÔ�Öë>ÚEâmx?w=Þ�Æ]ÚLÝ�Þ�ÔDÛíðtýjÜ�Ô�w�ð�Û
Å�Þ=Þ±Û�Ô3Ù�ë�ÔDãüÞ wcx�Ù�ã�x�ë]Å
ãj.+��w�Ý·ðCàLÝ�Þ±Ý;âmx?w ¡ w=ÔDà�¢	ænÝzw�ç�Ô�ÙÐ�FÆLÝ�Ù�Ýyw�ÙÔ��&Å
Ù=Þ�Ùxâmwcx�ØTß;áEÅ
ãsáMÝ�èEÙcx?w=ëEÞ±Å|x�Ú�Ó�Ý�Ùkã�x�Û�Æ]Ø{Ú]ÙkãDÝ�ÚMè�Ôoã�x�Ú]Ù=Þcw±Ý�Å�Ú]ÔDàIÖÐ·�Ôoà}x�á�x�ßxÔüÜ�Ô�wá]Ý�Ü�Ô�Ý�ãDã�ÔDÙ=ÙNÞ xYÙFx�â ÞY.:��w±Ý·ð_��¬R��¦�¯<è�wFx�Ý�à]èLÝ�Ú]àMàLÝ�Þ±ÝBâmx?wNÝBØ�Ý)(Fxyw�Å�Þ�ð�x�âäÙcx�Æ�w=ãDÔ�Ù�Å
ÚÞ�á]Ô� �w�Å�Ú]ç�ßNÝ�Þ�Ô�w �	��

���mÙ±Ý�Ø�ë]Û�Ô�Ö5"NÝ�Ù�Ô�àÃx�Ú ë}w�ÔDàEÅ
ã�Þ�Å�x�ÚEÙCÅ
Ú�Ü?x�ÛíÜ�Å
Ú]Ó7x�ë&Þ±Å
ãDÝ�Û���Þ xq�/Ùcx�â Þ.:��w�Ý�ð�ã�x�ÚFÞ�Å
ÚFÆ]Æ]Ø Ù�Û|x�ë�Ô�ý&ßkÔoß;Å�Û
Û�Æ]Ù�ÔqÙ=Æ]ãsá�àLÝ�Þ±Ý-Þ x-â1Æ�w�Þ±á]Ô�wxÞ±Ô�Ù=ÞNÞ�á]Ôqà]ÆEÙ=Þ;á�ð�ë[x�Þ�á��Ô�Ù�Å�ÙDÖHõ�Ú¤Þ�á]Å
ÙBÙ�ÔDãüÞ±Å|x�Ú�ýnßkÔª��w�Ù�Þ�ë�w=ÔDÙ�Ô�Ú�Þ�Ùcx�Ø{Ô�ë�w=ÔDà]Å�ã�Þ�Å�x�Ú]Ù'x�â�Þ±áEÔ�Ô~��ÔDãüÞ±Ù/x�â;àEÆ]Ù=ÞéìÝ�Ú]à\Ý�Ù�Ùcx�ãDÅ
Ý�Þ±Ô�à\Ó�Ý�Ù±î-x�ÚHÙFx�â Þ^.:��w�Ý�ð�ÙCÝ`ÞqÔDÚEÔ�w�Ó�Å
ÔDÙqùEÖ�ñ©�Cñ�ù�ç�Ô�ö-Ö�·�Ô-Þ±á]Ô�Ú\Æ]Ù�ÔBÞ±á]Ôè}wcx�Ý�àEèLÝ�Ú]à�Ùcx�â Þ«.+�Bw±Ý·ð�à]Ý�ÞsÝYÞ x�Å�Ú�Ü�ÔDÙ�Þ±Å�Ó�Ý�Þ±Ô	ß;á]Ô�Þ�á]Ô�w�.+�Bw±Ý·ð�Ý�è]Ùcxyw�ëEÞ�Å�x�ÚMÅ�ÙNë�w�Ô�Ù�Ô�ÚFÞñjò�ÿ



Ý`Þ>Ý�Û�Ô�Ü�ÔDÛäã�x�ÚEÙ�Å
Ù�Þ±Ô�ÚFÞ;ß;ÅíÞ±áMÞ±áLÝ`Þ	Å�Ø�ëEÛ
Å
Ô�à�è�ð�Þ±áEÔ�x�è]Ù�Ô�w=Ü�Ô�à¯x�ëEÞ�Å
ãDÝ�Ûhw=ÔDà]à]Ô�Ú]Å
ÚEÓ]Ö
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¯�áEÔ�àEÔDÓ?w=ÔDÔ�x�â°.:��w�Ý�ð�Ý�è]ÙFx?w�ëEÞ�Å�x�Ú�è�ðMØ{Ô�Þ±Ý�ÛIÔDÚ}w�Å
ãsáEÔDàªÓ�Ý�Ù�Å
ÚMÞ±áEÔ�w�Ý�Ú]Ó�Ô�ù&Ö�ñ~�±ñ�ù�ç�Ô�öë}w�Å
Ø�Ýyw=Å
Û�ð�à]ÔDë�ÔDÚEà]Ù�x�ÚªÞ�ßEx�Å�Ú]à]ÔDë�ÔDÚEà]ÔDÚ�ÞCë]á�ð�Ù�Å�ã·Ý�Û^ëLÝyw�Ý�Ø�ÔüÞ±Ô�w�Ù	ÃÇ��w�Ù�Þöýhx�ÚªÞ±á]ÔBã�x�Û��ÆEØ�Ú�à]ÔDÚ]Ù=Å�Þ�ð�x�âAÝ�èEÙcx?w=è]Å
Ú]Ó�Ó�Ý�Ù>Å
ÚvÞ±á]ÔBÛ
Å
ÚEÔ���x�â ��Ù�Å�Ó�á�Þ;Ý�Ú]àªÙ�ÔDã�x�Ú]à�ý[x�ÚªÞ�á]Ô-Ô��}Ô�ã�Þ±ÅíÜ�ÔÝ�è]Ùcx?w=ëEÞ±Å|x�Ú�ã�wcx�Ù=Ù!�/Ù�ÔDãüÞ±Å|x�Ú8x�âIÞ�á]ÔoáEÔ·Ý·ÜFð�Ø{Ô�Þ±Ý�Û?Ù�ë�ÔDãDÅ�ÔDÙkë�w�Ô�Ù�ÔDÚ�ÞDÖ�ÜYwFx�Ù�Ù9��Ù�Ô�ã�Þ�Å�x�Ú]Ù(âmx?wáEÔ·Ý·ÜFð Ø�ÔüÞsÝ�Û�ÙBß;ÅíÞ±á±Õ É òHÝyw=Ôl³¨ÕYÎ�ñ·ùªÞ±Å
Ø{ÔDÙBÓ?w�ÔDÝ�Þ±Ô�w-Þ±á]Ý�Ú Þ±áLÝ�Þ-âmx?w-Ú]Ô�ÆEÞ w�Ý�Ûá�ð�à�wFx�Ó�ÔDÚêÝ�Ú]à�á]Ô�Û
Å�Æ]Ø�ÖÒ¯�áFÆ]Ù�ý(Þ±á]Ô�ô>õ-Ý�èEÙcx?w=è]Å
Ú]Ó�ã�x�Û
Æ]Ø{ÚÐw�Ô~�FÆ]Å�w=ÔDà âmx?w�Ý\Ó�Å�Ü�ÔDÚÝ�Ø_x�ÆEÚFÞix�â3Ý�è]Ùcxyw�ëEÞ�Å�x�Ú�ã·Ý�Ú�è�ÔBÛ
ÔDÙ=Ù	Åíâ3Þ±áEÔBØ{Ô�Þ±Ý�Û¹Ý�è]Æ]Ú]à]Ý�Ú]ãDÔBÅ
Ù>á]Å
Ó�áIÖ�õ�Ú�Þ�á]Ô-ãDÝ�Ù�Ôx�âxÞ±áEÔ�Ó�Ý�Û Ý�ãüÞ±Å
ã�õ!�Eú ß;á]Ô�w�Ô�Þ�á]Ô{Ø�ÔüÞsÝ�Û(Ý�è]ÆEÚ]àLÝ�Ú]ã�Ô�Å�Ù�Þ�ð�ë]Å�ã·Ý�Û�Û�ð ×³ ñnàÖw=ÔDÛ
Ý�Þ±ÅíÜ�Ô�Þ xá�ð�à�wFx�Ó�ÔDÚûè�ð¤Ø�Ý�Ù�Ùvéa¯�Å
Ú]Ù=Û
Ôüðtý�ñM9 Í ó�î�ý:á�ð�à�wcx�Ó�ÔDÚêÝ�Ú]à�á]Ô�Û
Å
ÆEØ÷Ýzw�Ô7w�Ô�Ù�ë{x�Ú]Ù=Å
è]Û�Ô�âmx?wÝ�Û
ØCx�Ù=Þ�Ý�Û�Û�x�âNÞ�á]Ô�Ý�è]Ùcx?w=ëEÞ±Å|x�Ú¤Ý`Þ-Ô�Ú]Ô�w=Ó�Å
Ô�Ù ×³ ñ·ç�ÔüöYÖG¦NÞ-á]Å�Ó�á]Ô�wBÔ�Ú]Ô�w=Ó�Å
Ô�ÙBá�x�ßkÔ�Ü�Ô�w�ýß;áEÔ�w�Ô�Ý�è]Ùcxyw�ëEÞ�Å�x�Ú¤Å�ÙBà}x�Ø�Å�ÚLÝ�Þ�ÔDà°è�ð�Ø�ÔüÞsÝ�Û�Ù�ý¹Þ±á]ÔMÝ�è]Ùcx?w=ëEÞ±Å|x�Ú°Å�Ù-Ù=Å
Ó�Ú]Å��Lã·Ý�ÚFÞ�Û�ð�w=Ô��àEÆ]ãDÔ�à éìÙ=ÔDÔ�è�ÔDÛ�x�ß	îQÖ

¦	Ùxë{x�Å
Ú�Þ±Ô�à_x�ÆEÞxè�ð�ÒnÅ|w�ÔDØ�Ý�Ú�é�ñ�9 Í ÏFî ý�ã�x�Ú]à]Ô�Ú]Ù±Ý`Þ±Å�x�Ú�x�âmáEÔ·Ý·ÜFð�Ø{Ô�Þ±Ý�Û
ÙAÅ�ÚFÞcxBàEÆ]Ù=ÞÓyw±Ý�Å�Ú]Ù^ß;Å�Û
Û�Ù�á]Å�ÔDÛ
à�Ý`Þ x�Ø{Ù^âmwFx�Ø×.:��w�Ý�ð-Ý�è]ÙFx?w�ë&Þ±Å�x�Ú�Ý�Ú]à�á]Ô�Ú]ãDÔnw�Ô�à]Æ]ã�ÔNÞ±á]Ô�Å�w3Ô��}Ô�ã�Þ±ÅíÜ�Ôã�wcx�Ù=Ù!�/Ù�ÔDãüÞ±Å|x�ÚIÖNÒ�x?w>Ý�Þ�ð�ë]Å
ãDÝ�ÛmÓ�Ý�Û
Ý�ã�Þ�Å
ãCõ!�]ú Ó?w±Ý�Å�Ú�w±Ý�à]Å�Æ]Ù+³ ù���ñ�ÕqÖIØ[ýEÞ±á]Ô�à]Ô�ã�w�ÔDÝ�Ù�ÔÅ�Ú�Ùcx�â Þ�.:��w�Ý�ð-Ý�Þ=Þ±ÔDÚFÆLÝ`Þ±Å�x�Ú�Å
Ù:ë�w=ÔDà]Å�ã�Þ±Ô�à�Þ xCè�Ô�Ø_x�à]Ô�w�Ý�Þ±ÔkÞ x�Ø_x�à]Ô�w±Ý�Þ�ÔDÛ�ð�Û|xjß�ý�è�ÔDÅ�Ú]Ów=ÔDà]ÆEãDÔDà�Ý`ÞoØCx�Ù=Þ	è�ðý³Tñ�ùyà Ý�ÞqùEÖKÿ�ç�Ôüö Ý�Ú]àý³ Ï
à Ý�ÞBñ·ç�ÔüöYÖC¦NÞqá]Å�Ó�á]Ô�w	Ô�Ú]Ô�w=Ó�Å
Ô�Ù�ýàEÆ]Ù=Þ>Ó?w�Ý�Å
Ú]Ù�Ô�Ù�Ù=ÔDÚ�Þ±Å
Ý�Û
Ûíð�è�ÔDã�x�Ø�ÔCÞ w�Ý�Ú]Ù=ëLÝyw�Ô�Ú�ÞYé�ú�x?wFw�Å
ÙFx�Úl� ú�ãZÜNÝ�Ø�ØCx�Ú�ý}ñM9�Ð�ÿ�îQÖ
·�ÔAÚ�x�ß ë�w�Ô�à]Å
ãüÞäÞ±á]Ô(Ý�ØCx�Æ]Ú�Þkx�âe.+�Bw±Ý·ð�Ý�è]ÙFx?w�ë&Þ±Å�x�Ú�Ô��&ë�Ô�ã�Þ±Ô�à-âmx?wäÝ;Ó�Å�Ü�ÔDÚ�x�ëEÞ�Å
ã·Ý�ÛàEÆ]Ù=ÞkÔ���Þ±Å�Ú]ã�Þ�Å�x�Ú{Ø{Ô·Ý�Ù=Æ�w�Ô�Ö�"xÔ�âmx?w=Ô>ßkÔ>à�x-ÙFx-á�x�ßkÔ�Ü�Ô�w�ýEßkÔ>Ú]ÔDÔ�àMÝ�w=ÔDÛ
Ý�Þ±Å|x�Ú�à]Ô~�LÚEÅ
Ú]ÓÞ�á]ÔoÞcx�ÞsÝ�Û?Ó�Ý�ÙNã�x�Û�Æ]Ø{Ú�à]Ô�Ú]Ù�ÅíÞ�ð\émx�Ú�ß;á]Å�ãsá8.+��w�Ý·ð�Ý�è]Ùcx?w=ëEÞ±Å|x�Ú�Ô�Ù=Þ±Å�Ø�Ý`Þ±ÔDÙxÝyw�Ô	èLÝ�Ù=ÔDà?îÅ�Ú�Þ�Ô�w�Ø{Ù^x�â:Þ±á]Ô'x�ëEÞ±Å�ã·Ý�Û¹Ô���Þ�Å
Ú]ãüÞ±Å�x�ÚIÖoÒ�x?w>Ù�Å�Ø�ëEÛ
Å
ã�Å�Þ�ð�ý?ßkÔ�Ý�Ù=Ù�Æ]Ø{ÔBÞ�á]Ô/w=ÔDÛ Ý`Þ±Å�x�Ú]Ù�á]Å�ëè�Ô�Þ�ßkÔDÔ�Ú�Ø{Ô·Ý�ÚªÞ x�Þ±Ý�Û¹Ó�Ý�Ùqã�x�Û
Æ]Ø{ÚHÝ�Ú]à@x�ëEÞ�Å
ã·Ý�Û°w=ÔDà]à]Ô�Ú]Å
ÚEÓ�Ý�Ùqà]Ô�w�Å�Ü�ÔDà\Ô�Ø�ë]Å|w�Å�ã·Ý�Û�Û�ðâmwFx�Ø ïIðy� Ê Ý�è]Ùcx?w=ëEÞ±Å|x�Ú�Ø�ÔDÝ�Ù�Æ}w�ÔDØ{ÔDÚ�Þ�Ù	Å�Ú�Þ�á]Ô�Ó�Ý�Û
Ý���ð\éj"Yx�á]Û�Å
Úb�	��
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�°é�ô>õ­Dêô G î9���v�BÃ÷Õ��KÐ%s¤ñ�ùyG Õ O�é�É ÎáÊYîEã�Ø ¿ G±Ø�Ý�Ó ¿ Õ ¨ é�Õ&Ö�ñ·ÿ�îß;áEÔ�w�Ô�O�é�É Î ÊYî�Å
Ù�Þ�á]Ô\Ô���Þ�Å
Ú]ãüÞ±Å�x�Ú Å�Ú<É�Î´Ê ã�x�Û�x�Æ�wDÖ�¯�á]Å
Ù�w�Ô�Û Ý�Þ�Å�x�ÚÌÅ
Ù�Ý�Û�Ùcxã�x�Ú]Ù=Å
Ù=Þ�ÔDÚ�Þ-ß;ÅíÞ±á ÔDØ{ë]Å�w=Å
ãDÝ�Û3ÔDÙ�Þ±Å�Ø�Ý�Þ�ÔDÙ�x�âxÞ�á]Ô�àEÆ]Ù=Þ!�/Þ x���Ó�Ý�Ù�w�Ý�Þ±Å|xvÅ�Ú�Þ�á]Ôª�EúÁÜÄÝ�Ú]àï¹úÁÜÌè�ð�"Yx�Æ]ãsá]Ô�Þ �	��
L���}é�ñM9�Ð�Õ�î3Ý�Ú]à�ÒnÅ�Þ¿;DëLÝ`Þ w�Å�ãsç�é�ñ�9�Ð�Õ�îQÖnõ/ÞkØYÆ]Ù=Þkè�ÔoÔDØ{ë]áLÝ�Ù�Å
Ù=ÔDàñjòqÏ



Þ�áLÝ�Þ(×��FÚIÖ&Õ&Öíñ�ÿqÅ
Ù�x�ÚEÛ�ðYè]Ý�Ù�Ô�à_x�Ú�Ø{Ô·Ý�Ù=Æ�w�Ô�ÙEx�â�Þ�á]ÔNÞ x�Þ±Ý�Û UeØ ì V í Ke��I ã�x�Û
Æ]Ø{Ú�à]Ô�Ú]Ù�ÅíÞ�ðtýß;áEÅ
Û
Ô�Ý�Ù�à]Å�Ù�ã�Æ]Ù�Ù=ÔDàhÝ�è{x�Ü�Ô=ýY.+�Bw±Ý·ð�Ý�è]ÙFx?w�ë&Þ±Å�x�ÚÌÝ�Û�Ùcx�à]Ô�ë�Ô�Ú]à]Ù�x�ÚûÞ�á]ÔªÝ�è]Æ]Ú]àLÝ�Ú]ãDÔx�â	áEÔ·Ý·ÜFð¤Ø{Ô�ÞsÝ�Û
Ù-è{x�Þ�á Å
Ú°Þ�á]ÔMÓ�Ý�ÙYëEáLÝ�Ù�Ô�Ý�Ú]à Û�x�ãsç�Ô�à Æ]ë�Å
Ú¤à]ÆEÙ=Þ·Ö�¯�á]Ô7w=ÔDÛ Ý`Þ±Å�Ü�ÔÝ�è]Æ]Ú]àLÝ�Ú]ãDÔ�x�âAÞ±áEÔDÙ�Ô�ã�x�Ø�ë{x�Ú]Ô�Ú�Þ±ÙCá�x�ßkÔ�Ü�Ô�w�Å
Ù ×³ ù���ñZ�¤é�ô>õ�î�ýäÝ�ÚEà áEÔDÚ]ã�Ô�ß;Å�Û
Û¹Ø�Ý�ç�ÔÚEÔDÓ�Û�Å
è]Û�Ôqã�x�Ú�Þcw�Å
èEÆEÞ±Å|x�Ú�Þ x�Þ±áEÔ�ÚFÆ]Ø{Ô�w=Å
ãDÝ�Û}âìÝ�ãüÞ x?w;Å
Ú�×��FÚIÖ�Õ&Öíñ�ÿEÖïmÔ�ÞqÆ]ÙCÝ�Ù=Ù�Æ]Ø{Ô-Þ±á]Ý�ÞCÝ�èEÙcx?w=ëEÞ±Å|x�Ú¯x�ãDãDÆ}w�Ùqâmwcx�Ø�àEÆ]Ù=Þ�ðªÓ�Ý�ÙqÝ`Þ�w�Ô�à]Ù�á]Åíâ Þ � Z�Ý�Û|x�Ú]ÓÞ�á]ÔMÛ
Å�Ú]Ô��Bx�â ��Ù=Å
Ó�á�Þ�Þ x ÝHÙFx�Æ�w�ã�Ô�ÖÒ¯�á]ÔDÚêÝ�Ù�Ù=Æ]Ø{Å
Ú]Ó\Ý ñn^y*�à]ÆEÙ=Þ{Ô���Þ±Å�Ú]ã�Þ�Å�x�Ú°Û Ý·ß�ý:ßxÔá]Ý�Ü�Ô�Å�ÚHÞ±á]Ô{Ý�èEÙcx?w=è�Ô�w�w�ÔDÙ�Þ�âmw±Ý�Ø{ÔNÃßO�é�ÉÄÎ|Ê-îqÃ ù�� ò�Õ]é�ñnD � Z�î ¿ Õ�Ù�Ú éÛx�èEÙsî�ýmß;á]Ô�w�ÔÙ^Ú éÛx�è]Ù±î²Ü�Ù:Þ±á]Ô>Ô���Þ Ü�Ú]ã�ÞcÜ�x�Ú{Ø{Ô·Ý�ÙFÝ�w�Ô�à8Ü
Ú�Ý�ÚCx�è]Ù�Ô�w=Ü�Ô�w	­þÙ#Ê ëLÝ�Ù=Ù�èLÝ�ÚEàIÖ�·°Ô>ã·Ý�Ú{Þ±á§Ý]Ùw=Ô���ßnwcÜ�Þ�Ô�×���Ú}Ö}Õ�Ö�ñ�ÿ�Ý�ÙNâmx�Û
Û�x�ß;Ù~Ã
�'Þoé Ù�Ú ¨ � Z�î_ß é�ñN� Õ&s¤ñ�ù G Õ îDé�ñYD � Z�îÅà Õ Ù^Ú émx�è]ÙQîEã�Ø8à G Ø�Ý�ÓÏà Õ � é�Õ&Ö�ñ	ÏFî

·�ÔYÙ=áLÝ�Û
ÛnÝ�à�x�ë&ÞqÞ±á]Ô'.+��w�Ý·ðHÝ�èEÙcx?w=ëEÞ Ü|x�Ú\ã�wFx�Ù�ÙCÙ=ÔDã�ÞcÜ�x�Ú�Ý�ÙCÝ�âmÝ]Ú]ãüÞ Ü�x�Ú¯x�â(ÔDÚ]Ô�w�Ó�ðHÝ�ÙàEÔ�wcÜíÜ�Ô�àMÚeÝEØ�Ô�wcÜ
ãDÝ�Û
Ûíð�è�ðMúax?wcwFÜ
Ùcx�Ú���ú�ãoÜNÝ�Ø{ØCx�Ú�é�ñ�9?á�ÿ�î3âmx?wNÝBÓ�Ý�ÙkßnÜíÞ±á�Ó�Ý�Û Ý�ãüÞ Ü�ãõ!�Eú Ø{Ô�Þ±Ý�ÛLÝ�è�ÝEÚ]àLÝ�Ú]ã�ÔDÙ�Ö� qÔDÚ�x�ÞcÜ
Ú]ÓCÞ�á]Ô�ã�wFx�Ù�Ù9��Ù�Ô�ã�ÞcÜ�x�Ú�Ý�ÞAÙcx�Ø{Ô ¡ x�èEÙ�Ô�w�Ü�Ô�à�¢-Ô�Ú]Ô�w=Ó�ð
O#�;è�ð7®hâ Õ5ã�äÛå æ � `Yé ß;á�Ü
ãsáváLÝ�Ù�ÝEÚ�Ü�Þ�Ù	Ã:ãDØ G ë�Ô�w;ô Ý�Þ x�Ø�î�ý�Þ±á]ÔCâmw�Ý�ã�ÞcÜ�x�Ú7x�â~.+�Bw±Ý·ð®½�Ý��Ý`Þ�Þ±Ô�Ú§ÝLÝ�Þ±Ô�à�Ü�ÚvÝ�Ú�x�è]Ù�Ô�w=Ü�Ô�w	­þÙ	âmw�Ý�Ø�Ôoã·Ý�Úvè�ÔCßnwFÜ�Þ�Þ�ÔDÚAÃ\3évO#�sî_6 ñ�ç Ô��&ë�è©ç-®hâ Õ5ã�äÛåÅæ � `C�'Þqé Ù�Ú ¨ � Züî�é]¨ é�Õ&Ö�ñ�Õ�îß;áEÔ�w�Ô»��ÞSÜ�Ù�à]Ô~�]Ú]ÔDà�èFðM×��FÚIÖ�Õ&ÖíñZÏ]Ö

¯�á�Ü�Ùqâmw±Ý�ãüÞ Ü|x�Ú@Ü
ÙqÙ=á�x�ß;ÚÃÜ�Ú�Ò´Ü
ÓMÕ&Öê9�âmxywCÝMÓ�Ý�Ù!�/à�Ý]Ù�Þ�Ý�è]Ùcxyw�è�Ô�w�Ý�ÞqÞ�ßEx�w�Ô�à]Ù�á�Üíâ Þ±Ù� ZBÝ�Ú]à\Þ�á�w�Ô�ÔYÜ�Ý�Û�Ý]Ô�Ù�x�âAÞ±á]Ô�x�èEÙ�Ô�w�Ü�Ô�à°Ô���ÞcÜ
Ú]ãüÞ Ü�x�Ú Ù�Ú éÛx�èEÙsîüÖ»¦oÙCãDÝ�Ú�è�ÔYÙ=ÔDÔ�Ú�ýmÞ±á]ÔÝ`Þ�Þ±Ô�Ú§ÝLÝ�Þ Ü|x�Ú±Ü
Ù{Ù=Þ wFx�Ú]Ó�Ô�Ù=Þ�Ý�Þ�ÔDÚ]Ô�w�Ó?Ü�ÔDÙ × ñ·ç�Ô�öÈß;á}Ü
ãsáëÜ�Ù�ë�w�Ô�à�x�ØCÜ
ÚLÝ�Þ�ÔDÛíð à�Ý]Ô�Þ xá�ð�à�wFx�Ó�ÔDÚ}Ö:õ/âIØCx�Ù=Þjx�â�Þ±á�Ü�Ù(á�ð�à�wFx�Ó�ÔDÚ{ßxÔ�w�ÔiÜ�x�Ú�Ü�;DÔ�àCxywkÝ�è]Ù�Ô�ÚFÞká�x�ßkÔ�Ü�Ô�w�ýEÞ�á]ÔDÚ�Ó?Ü�Ü�ÔDÚÝ�Ó�Ý�Û
Ý�ã�ÞcÜ
ã�á]ÔDÝ·Ü�ð Ø{Ô�Þ±Ý�ÛAÝ�è�Ý]ÚEàLÝ�Ú]ã�Ô�³ ù��íño�¤éjÎ\î�ýäÞ±áEÔ�Ý�Þ=Þ±Ô�ÚeÝ]Ý�Þ Ü|x�Ú°Ý`Þ�ñ·ç�Ô�ö ßnÜ
Û�Ûè�Ô�w�Ô�à�Ý]ãDÔ�à°è�ðÒ³�á�ùyà�Ö�¦	Ú�x�Þ�á]Ô�w�Ý�ë]ë]Ýyw�Ô�ÚFÞ�â1ÔDÝ�Þ Ý�w=Ô�Ü
ÙCÞ±áLÝ`ÞCÞ±á]Ô�x�è]Ù=Ô�w�Ü�ÔDàÃ.+��w�Ý·ðÝ`Þ�Þ±Ô�Ú§ÝLÝ�Þ Ü|x�Ú Ý�Þ�Ùcx�Ø�Ô�Ô�Ú]Ô�w=Ó�ð�Ü
ÙqÔ��&ë�Ô�ã�Þ±Ô�à°Þ x�à]Ô�ã�w=Ô·Ý�Ù=Ô{ßnÜíÞ±á�Ü
Ú]ã�w�ÔDÝ�ÙcÜ�Ú]ÓvÝ�è]Ùcxyw�è�Ô�ww=ÔDà]Ù=á�Ü�â Þ � ZjÖt¯�á�Ü
Ù�Ü
ÙCà}Ý]Ô{ÞcxMÞ±á]Ô{ãsáLÝyw�Ý�ã�Þ�Ô�wcÜ�Ù=ÞcÜ
ã�à]ÔDã�w�ÔDÝ�Ù�ÔCÜ
Ú Ô~��ÔDãüÞ Ü�Ü�Ô�Ý�è]Ùcx?w=ëEÞ Ü|x�Úã�wcx�Ù=Ù!�/Ù�ÔDãüÞ Ü|x�Ú�ýH®AévO-î�ýEßnÜíÞ±ávÔDÚ]Ô�w�Ó�ð�Ü�ÚMÞ±á]Ô�Ý�è]ÙFx?w�è�Ô�wnw=ÔDÙ=Þ;âmw�Ý�Ø�Ô�Ö�¯�á]Ô'Ü�Ø�ëEÛ�Ü
ãDÝ�Þ Ü|x�Ú]Ùx�â^Þ�á�Ü
Ù�w=ÔDÙcÝEÛ�Þ-x�Ú�Ùcx�â Þn.:��w±Ý·ð Ù ��¬ ÙcÝ�w�Ü�Ôüð&Ù>ßnÜ
Û�Û}è�Ô�à}Ü
Ù�ã�Ý]Ù�Ù=ÔDà�Ü
Ú�Ù�Ô�ã�Þ Ü|x�ÚªÕ&Öíì�Ö
·�ÔHØ/Ý]Ù�Þ�Ô�Ø�ë]á]Ý�ÙcÜ�;DÔ�Þ�áLÝ�Þ�Þ±á]ÔHÔ���Þ Ü
ÚEã�Þ Ü|x�Ú��/ã�x�Û|Ý]Ø�Úûà]Ô�Ú]ÙcÜíÞ�ðëw=ÔDÛ Ý`Þ Ü�x�Úêà]Ô��LÚ]Ô�àè�ð�×��FÚIÖ�Õ&ÖíñZÏ�x�ÚMß;á�Ü
ãsá�Ò´Ü�Ó]Ö?Õ&Ö¾9�Ü
Ù�èLÝ�Ù=ÔDà�ý�x�Ú]Û�ð�á�x�Û
àEÙ;âmxywNÞ±á]Ô�Ù�ë�ÔDã�Ü��Lã�ã�x�Ú]à�ÜíÞ Ü�x�Ú]Ùñjò�Õ
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Ò°Ü
Ó?Ý�w=Ô�Õ&Ö¾9�Ãj.:��w�Ý�ðMÝ�Þ�Þ�ÔDÚ§ÝLÝ�ÞcÜ�x�Ú�Ý�Ù>Ý�âmÝEÚ]ã�ÞcÜ�x�Úax�â"x�è]Ù�Ô�w=Ü�Ô�àHÔDÚEÔ�w�Ó�ðvâmxyw	Ý�Ó�Ý�Ù9��à�ÝEÙ=ÞÝ�è]Ùcx?w=è�Ô�w{Ý�Þ�w�Ô�à]Ù�á�Üíâ Þ±Ù � Za6¨ù�Ý�Ú]à � Za6 ñ�é1Þ±á}Ü
Ú�Ý�Ú]à�Þ±á}Ü
ãsç°Û|Ü
Ú]Ô�Ù�w�Ô�Ù�ë�ÔDã�ÞcÜ�Ü�ÔDÛ�ðEîÝ�Ú]àMÞ±á�w=ÔDÔCà�Ý]Ù�Þ;Ô���Þ Ü�Ú]ã�ÞcÜ�x�ÚMØ{Ô·Ý�ÙcÝ�w=ÔDÙ Ù�Ú Ömu�Ý�Û Ý�ãüÞ Ü�ã	õ!�]ú Ó�Ý�Ù�ã�x�Û|Ý]Ø�ÚEÙ�Ý�Ú]àMØ{Ô�Þ±Ý�ÛÝ�è�Ý]Ú]àLÝ�Ú]ãDÔ�ÙoÝyw=Ô�Ý�Ù�ÙFÝ]Ø�Ô�àIÖãsá]Ýyw±Ý�ãüÞ±Ô�wcÜ
Ù�Þ Ü�ã«x�â�Þ±á]Ô�Ó�Ý�Û Ý�ãüÞ Ü
ã(õ!�]ú�Öy¯�áEÔ;Ý�Ø_xyÝ]Ú�Þ�x�â�Ùcx�â Þ".:��w�Ý�ðYÝ�è]ÙFx?w�ëEÞcÜ�x�Ú�Ý�Ù�Ùcx�ã�Ü��Ý`Þ±ÔDà�ßnÜíÞ±á�x�ëEÞcÜ
ã·Ý�Û]Ô���Þ Ü�Ú]ã�ÞcÜ�x�Ú�è�ð�à}Ý]Ù=Þ(ã�wFÝ]ã�Ü
Ý�Û
Ûíð-àEÔDë�ÔDÚ]à]Ùjx�Ú{ÝCÚ§Ý]ØYè�Ô�w�x�â�ë]á�ð�ÙcÜ
ãDÝ�Ûë}wcx�ë�Ô�w�Þ Ü
Ô�Ù�x�â�Þ±á]Ô>Ý�è]ÙFx?w�è}Ü
Ú]ÓCÓ�Ý�Ù!��à}Ý]Ù=Þ(ØCÜ���Þ Ý�w=Ô�Ö^õ/ÞAØ�Ý·ð�è�Ô�ë[x�Ù�ÙcÜ�è]Û
Ô�Ü�Ú�Ùcx�Ø{Ô�ã·Ý�Ù�ÔDÙÞcxYáLÝ·Ü�ÔoÙ=Þ wFx�Ú]Ó�.:��w�Ý�ð�Ý�è]ÙFx?w�ë&Þ Ü�x�Ú�Ý�Ú]à�Ú]ÔDÓ�Û|Ü
è]Û�Ônx�ëEÞ Ü�ã·Ý�Û�Ô���ÞcÜ
Ú]ãüÞ Ü�x�Ú�Ý�Ù«x�è]Ù�Ô�w=Ü�Ô�à�Ü
ÚÚ§Ý]Ø-è�Ô�w«x�â¹á�Ü
Ó�á8w�Ô�à]Ù�á�Üíâ Þ«w�Ý�à�Ü�x5�eÝ]Ý�Ù±Ýyw=Ù�è�ðM×:Û�ÜeÜ
Ù|�	��

���mé�ñM9?9NÏFîQÖ��ÏÝ]ãsávÝ-ÙFÜ�ÞcÝLÝ�Þ Ü|x�ÚØ�Ý·ð�è�Ô	Ô��&ë]Û
ÝyÜ
Ú]Ô�à�è�ð�Ý�Ú�ð�x�âIÞ±á]Ô;âmx�Û�Û�x�ßnÜ
Ú]Ó�ÃE¦ Ø�ÔüÞsÝ�Û�Ý�ÚEà�á]ÔDÚEãDÔoà}Ý]Ù=Þ;Ý�è�Ý]Ú]àLÝ�Ú]ãDÔÙFÜ
Ó�Ú}Ü��LãDÝ�Ú�Þ±Û�ð�Û|x�ßxÔ�wxÞ±áLÝ�Ú�Þ±áLÝ`Þ�x�è]Ù=Ô�w=Ü�ÔDà�Ü
Ú�Þ±á]Ô	Û�x�ã·Ý�Û�õ!�]úÃñ�Þ±ÔDØ{ë�Ô�w±Ý`Þ Ý�w=ÔDÙxÞ�áLÝ�Þ�Ýzw�ÔÞcxÏx�á�Ü�Ó�áMâmx?w�à�Ý]Ù�Þ;Þ x{ÙcÝ�w�ÜÏÜíÜ�Ôzñ{x�Ú]Û�ð�Û Ýyw=Ó�ÔCÓ?w±ÝzÜ
Ú]Ù�Ô��}Ü�Ù=Þ;ß;á�Ü�ãsá�ãDÝyÝ]Ù�Ô�Û�ÜíÞ�Þ�Û
Ô^w=ÔDà]àEÔDÚ��Ü�Ú]Ó]Ö�¯�á]Ô�x�ë]ë{x�ÙcÜíÞ±ÔCá�x�ßkÔ�Ü�Ô�w�ñ�ß;á]Ô�w=Ô'x�Ú]Ô�x�è]Ù�Ô�w=Ü�ÔDÙ�x�ÚEÛ�ð�Ù�Þ wFx�Ú]ÓCx�ëEÞ Ü�ã·Ý�ÛmÔ���Þ Ü
ÚEã�Þ Ü|x�ÚÜ�Ù3Ú�x�Þ"Ü
Ø{Ø�Ô�à�Ü Ý�Þ�ÔDÛíð�Ô��&ë�Ô�ã�Þ�ÔDà{ÙcÜ
ÚEãDÔ�à�Ý]Ù�Þ²Ü
Ù:Ý�Û�ßxÝ�ð�Ù:çFÚ�x�ß;Ú�Þ xqâmx?w=Ø�âmwFx�Ø Ý�ãDã�w=Ô�ÞcÜ�x�Úx�â�áEÔ·Ý·ÜFð�Ø�ÔüÞsÝ�Û�Ù"Ü
Ú�w=ÔDÛ
Ý�Þ ÜíÜ�ÔDÛíð�ã�x�Û�à�Ø_x�Û�ÔDã�Ý]Û Ýyw^ÔDÚ�ÜeÜ�wFx�Ú]Ø{ÔDÚ�Þ±Ù3ß;á]Ô�w�Ô�.+�Bw±Ý·ð�Ý�è]Ùcx?w=ë��ÞcÜ�x�ÚHßnÜ�Û
Û^è�Ô�Ü
ÚEÔ�ÜeÜ�Þ±Ý�è]Û
ÔMéìÔDÓEÖ&·¤Ý�ÚEÓ�ñAñM9?9Eñ�Ý�îüÖ5¦	Ù�Ý�ÚÃÜ�Ú�Ü�ÞcÜ Ý�ÛmßEx?w�ç§Ü�Ú]Ó�á�ð�ë{x�Þ±á]Ô�ÙcÜ�Ù�ñxyÝ�wCë�w�Ô�à�Ü
ãüÞ Ü|x�Ú]Ù�Ü
ÚHÞ�á]Ô�Ú]Ô��&Þ�Ù=ÔDã�ÞcÜ�x�Ú Ù�á]Ý�Û
ÛnÝ�Ù�ÙFÝ]Ø�Ô{Ý�Ú�Ô��&ÞcÜ
Ú]ãüÞ Ü|x�Ú��/Þcxq��Ó�Ý�Ùoã�x�Û�Ý]Ø{Úã�x�Ú�Ü�Ô�w�ÙcÜ|x�Úgw=ÔDÛ
Ý�Þ Ü|x�ÚMÝ�Ú]àvØ{Ô�ÞsÝ�ÛmÝ�è�Ý]ÚEàLÝ�Ú]ã�ÔDÙ>ãsáLÝyw±Ý�ã�Þ±Ô�wcÜ�Ù=Þ Ü�ã�x�â^Þ�á]Ô�Ó�Ý�Û
Ý�ã�ÞcÜ
ãoõ!�Eú�Ö
'�å+Ñ#åBN òÔ*-ê 7 ):8 � 8 / O�óS� (iòÎÒ R ê 1 êõ/â	Þ±á]Ôaw�Ô�Û Ý�ÞcÜ�Ü�ÔDÛ�ð°Û Ýyw=Ó�ÔMÙ�ë}w�Ô·Ý�àëÜ
Ú¦x�ë&Þ Ü
ãDÝ�Û�ã�x�ÚFÞcÜ
Ú§Ý�Ý]Ø Ù=Û�x�ë�ÔDÙ�x�âqænÝyw=ç�Ô�Ù®�§ÝLÝ�Ù�Ýyw�ÙÜ�ÙYà�Ý]Ô�Þcx�w�ÔDàEà]ÔDÚ�Ü�Ú]Ó�è�ð¤à�Ý]Ù�Þ�ñAÞ±á]Ô�ÚûÝ�Ú§Ý]Ø-è�Ô�w�x�â>ÙcÜ
Ø{ë]Û�Ô�ë�w=ÔDà�Ü�ã�Þ Ü|x�Ú]Ù/Ü�Ú�Ü?x�ÛíÜÏÜ�Ú]Ó

ñjò�ó



x�ëEÞ Ü�ã·Ý�ÛãâFÞ x�âFÙcx�â Þ�.:��w±Ý·ð{Ý�ÚEà�Ú]ÔDÝyw!�BÜ
ÚEâmw�Ýyw�Ô�àLâFÞ xnâ�Ùcx�â Þ².:��w±Ý·ð�ã�x�Ú�Þ Ü
Ú§Ý�ÝEØ Ù=Û�x�ë�Ô>ã·Ý�Ú�è�ÔØ�Ý�à]Ô�Ö:õ�ÚMÞ±á�Ü�Ù�Ù�ÔDãüÞ Ü|x�Ú¨ñ]ßkÔR��w�Ù=Þ>à�Ü�Ù�ã�Ý]Ù�Ù;Þ±á]ÔCØCx�à]ÔDÛIë}w�ÔDà}Ü
ã�ÞcÜ�x�ÚEÙ;Ý�Ú]àvÝ�Ù�ÙFÝ]Ø{ëEÞ Ü|x�Ú]ÙÝ�Ú]àvÞ�á]ÔDÚvã�x�Ø�ëLÝzw�ÔqÞ±áEÔDØ£ßnÜíÞ±á�Ý�Ü�ÝyÜ�Û Ý�èEÛ
Ô���¬©�L¦�¯ è�wFx�Ý�à]èLÝ�Ú]à�àLÝ�ÞsÝ&Öô�õ +LFE� > �n�mö�DG��÷ùø��Z��ú:(¤�6�n�mö{ûE�üBýEþ8ÿFx?Ý�w�����þ���w�����ÿ�	�Ü|ý
���8Ü|ÿ�x�
�ÿ���w���������	}wcx?Ý���	�þ��?Ü�������þ��Cx?Ý�����xzý��}Ý�ÿ���þ������:þyÿÿFÜ��cÝ�þ������>þ���w�����ÿ�	�Ü ý
����Z �!�}ñ"��	����>ÿFx��#�_x�
}ÿ���w������±x�$�� Ü���þ�%ãâ&� x�â:.('�wcþ*)+${x-,���w.'/%�þ0,ÿ�%�x�$1�yñyÿ þ*)32 I�465 ,7	���w��-\�]i=98 à;:;< ñ���þ��#
1�=,nwcÜ>��������Ü?�@����w��_ÿ´xyýA��	��B��x?wcw���ÿ�${x����}Ü?���Ü���� wcÜ���ÿcÜ�� 5 Ý���þ�
�ÿFx?w�
1��� < �zþ�%�Ý���þ����C�ED;� Ü������cÜ�x���x�$F� Ü?��þ�%G����$���	}ÿ^þyÿ�ýmx�%�%�x0,nÿ	Ã
2 HI8 I ¨J8 4�K�L Aa� 6M2 è 8;NI ¨O8;N4 éJPRQ�S D ª

H 5.T DU��Z < 8 4VK ç ª
H 5.T DU��Z < 8 IGK%?� 5 8 4=W 8 I < ¨ 5YXFZ�T*[ <

,7	���w���Ü��\��	��7ÿFx?Ý�w�����w���ÿ���ýmw þ��]�zñ^8 NI 6 5.T D_� < 8 I þ����U8 N4 6 5�T D`� < 8 4aZ ¯B	��x�$�� Ü���þ�%"����$���	�ÿ ª þzw��b���zþ�%|Ý�þ������Îþ���ýmw��~�eÝ�������Ü?��ÿ�Ü?�+��	��Cþ�
�ÿFx?w�
1��w�w���ÿ���ýmw þ��]� Z ¦^ÿÜ��]$�%�Ü?���b
&)dc��&� ZeXFZ>T-X ñ;��	��(�ED;� Ü������cÜ�x��_x�$��cÜ?��þ�%f����$���	�þg�YÿFx��]�-.('Bw þ*)�ýmw��	�§Ý�������)8Ü?�
��	��Cþ�
�ÿFx?w�
1��w�ýmwcþ��]��Ü�ÿa���Ehe�����¬þyÿ ª

4 6·®dH 5�T DU��Z < 8 4�K-ij5 Î < S L S ñG,7	���w��_®¦Ü�ÿ(��	��
�Ekl�����cÜ�����þ�
�ÿFx?w�$��cÜ�x��m��wFx?ÿcÿ.'�ÿ������cÜ�x��j$1��won�þg� x��añ´þ���� ij5 Î < S L S ��	��#� x�� þ�%jþ�� x��_Ü��
��x�%�Ý��]�p������ÿcÜ>�/)�Ü?�q��	���%�Ü����E'Bxyýr'�ÿFÜ?��	�� Z ë-ÿcÜ����s��	������Ehe��Ü��cÜ�x��Sýmxyw ij5 Î < S L S ýmwcx��
c��&� Z1XFZ>T ÏCþ����aþyÿFÿcÝ��CÜ?����þ T0W *C�/);$1�t�JD;� Ü?����� Ü|x��C%©þ*,�ñ�,�����þ�� ,nwcÜ>���u��	���þ�
�ÿcxyw�
1��ww���ÿ��-ýmwcþ��#��x�$�� Ü���þ�%l����$���	�ÿnÜ?�vc��&� ZfXFZ�T*[ þzÿnýmx�%?%�x0,nÿ~Ãª

4 ßP®#H 5.T DU��Z < 8 4^K;5.T�wRX3x\T*y G Õ < 5.T Dz��Z < à Õ�{ L Aa� 5Y| ç~} < ¨ 5YXFZ�T ì <ª I ß T�w�T Ï { L Aa� 5�| ç~} < ¨
,7	���w�� { L Aa� 5Y| ç�} < Ü�ÿ^��	��(��x�%|x?Ý�w^�EDF����ÿcÿB�#��þyÿFÝ�w����8Ü?��þ��8x�
}ÿ���w�����w	­ ÿ«ýmw þ��#� Z ¯B	}Ü�ÿÜ|ÿB����h������gþyÿ

{ L Aa� 5�| ç~} < 6 5Y| ç~} < L Aa�´ç 5Y| ç~} < PRQ�S ¨ 5YXFZ�T á <
� 2 L Aa� 5 x�$�� < ç�2 PRQ�S 5 x�$�� <

,7	���w�� 5Y| çz} < PRQ�S Ü|ÿu��	��CÜ?���cwcÜ?�}ÿcÜ?� 5 Ý���þ�
�ÿcx?w�
f��� < ��x�%|x?Ý�w Z ¯B	��#%�þyÿ���ÿ�����$Ãýmx�%�%�x0,nÿýmwFx��vx?Ý}w�þyÿFÿcÝ��#$��cÜ�x��Îxyý�þ T-W *\�JDF�cÜ?���E� Ü|x��m%�þ*, þ����¬þ��Îx�$�� Ü���þ�%�ÿ�%�x�$1�b�]��þyÿcÝ}w����

1���/,������¶³�� y�y�y çÍá y�y�y ,¦ Ü?����	���íy�WÁ �WVWÂy� ì�ýmw þ��#� 5 ,nÜ���	¦\�]8=�8 à;:;< Z ·\�_ÿ�	�þ�%�%þ�%�ÿcx~��x���ÿcÜ�����w���	���x�
�ÿ���w������_����þyw.'�ü�� 5 Ø < '�� x�'+.('�wcþ*)z��x���� Ü?�§Ý�Ý�� ÿ�%|x�$f��ÿ�ñ�2 ��4 ñ^xyý

T-� ì



�°þyw�����ÿ-�§Ý�þzÿ þywFÿ^Ü?�ax?Ý�wiþ���þ�%�)eÿcÜ|ÿ Z ¯B	���ÿ�����þ���
1�@����he������
�)gþCw���%©þ��cÜ�x��aþ���þ�%�x��?xyÝ�ÿ
�cx#c��&� ZfXFZ>T0[ ,nÜ���	 ª I w���$�%©þ������v
&) ª � Ü?� ��	��'þ�
�ÿcx?w�
f��wnw���ÿ��nýmw þ��#�u,7	���w��ª � ß y�w�� � { L Aa� 5�| ç~} < w 5YXFZ�T 9 <
·m�C��þ��¦ÿ����7ýmwcx���c��;�}ÿ Z�XFZ>T0[ ' XFZ>T á+��	�þ���ýmxyw3�?Ü������s�zþ�%�Ý���ÿ�xyý 5Y| ç�} < PRQ�S þ����
2 I�4�5 Ü?��� < ñA��	��o�}Ý�ÿ����_x;����%�,nÜ�%?%�$�w�����Ü����^þ_ÿ�$1����Ü�he�@��x?wFw���%©þ��cÜ�x��C
1���/,�������x�
}ÿ���w������
��x�%�xyÝ�w 5Y| çd} < L Aa�²þ����Cx�$�� Ü���þ�%�'�� xg'B.('Bw þ*) 5 x?w�����þyw�ü��='��cx�'B.�'�w þ*) < ��x���� Ü?�§Ý�Ý��·ÿ�%|x�$f� Z¦iÿ�þ���Ü?��Ü>� Ü©þ�%f,Ex?w��§Ü?�����]��þyÿcÝ}w��yñA,��/þyÿFÿcÝ��#�'ýmx?wnÿFÜ?�#$�%�Ü���Ü��/)]��	���Ü?���cwcÜ?�}ÿcÜ?� 5 Ý��F'þ�
�ÿcx?w�
f��� < ÿ�%|x�$f��ÿ	Ã 5Y| ç } <.���.� 5 x?w�2 P�Q�S 5 x�$�� <�< ñ&2 I�4�5 Ü���� < þ����]2 ��4u5 Ü?��� < �cx�
f�Bh�DF���þg�#��	��v�]��þ��U�zþ�%|Ý���ÿ�ýmx?Ý����±ýmx?w�x�$F� Ü?��þ�%?%>)>ÿ���%?��������� �§Ý�þzÿ þywFÿ Z ¦^ÿ_þyw��?Ý����±Ü?�±ÿ����E'
�cÜ�x��d� Z Ï Z�T ñ&��	�Ü�ÿ��O	�x?Ü����^Ü|ÿ�
�þyÿ����7x��8x?Ý�w^��%�þyÜ?����	�þ��Yx�$��cÜ?��þ�%?%�)�'Bÿ���%����E�������§Ý�þyÿcþywcÿ�þzw��
�JDF$f���������z� x�
1��ÿ�� wFx�����%>)s
�Ü�þyÿ����ëþ��?þyÜ?��ÿ���ÿcÜ�����Ü�h���þ����Cþ�
�ÿFx?w�$F� Ü�x��U
�)~��Ý}ÿ�� Z ¯B	���zþ�%|Ý���ÿnþzÿcÿcÝ��]���¯þyw��a��Ü�ÿ���Ý�ÿFÿ����¯þyÿ«ýmx�%?%|x0,nÿ	Ã
�´Ü|wcÿ���ñzýmwFx��9��	��Yw���%�þ�� Ü>����%�)�ÿ��_þ�%�%eÿ���þ�������w"x�
�ÿ���w�������Ü?� | ç3}���x�%�xyÝ�w~ýmxyw¼�§Ý�þyÿcþywcÿÜ��@��	��B��� Ù�� ÿ þ��]$�%�� 5 ÿ����7�´Ü?� ZgX;Z�T < ñ�,���þyÿcÿFÝ��#����	��=�]��þ��o�zþ�%|Ý�� 5�| ç3} <.���.� ß �Fw � Z� Ü?�CÜ?%©þzw�%�)yñ?ýmx?w«Ý���þ�
�ÿcxyw�
1����x�$��cÜ?��þ�%l��x��&�cÜ?�§Ý�Ý���ÿ�%|x�$f�zñF,���þyÿcÿFÝ��]�u��	��u�#��þ����zþ�%|Ý��

2 PRQ�S 5 x�$F� < 6 y�w � Z ¦��§Ý���
1��w²xyýhÿ�� Ý���Ü?��ÿ�	�þ*����þ�%|ÿcx�ýmx?Ý�����þ�w���%�þ�� Ü>����%>)/ÿ���þ�%�%�ÿ���þ�������wÜ��3��	��-x�$��cÜ?��þ�%�â&�cx�âeÿcxzý
�".('Bw þ*) 5�T ����  < ½�ÝFDCw þ��cÜ�x�xyýhx�$�� Ü���þ�%�%�)�'�ÿ���%����������%�§Ý�þyÿcþywcÿ 5 ��� ZØ�wFÜ�ÿcÿ©� Ü«þ��}Ü?¡�þzw���ÿ�ñ T 9?á XF¢ ·ÍÜ?%?����ÿ¤£�¥�¦&§ w�T 9y9NÏ ¢ �kþv��w þ�����þ¨£�¥�¦&§ w ñ T 9y9 X < Z ¯B	���}Ü�ÿ��cwcÜ�
�Ý�� Ü|x���Ü?�a��	���ÿ��Ç½�ÝFD�w þ��cÜ�x?ÿ­Ü�����Ü?��þ�����ÿ~þ��#��þ��a�zþ�%|Ý��^2 I�4u5 Ü?��� < ³ T�wRX þ����t��x;��ÿ�}x��^ÿFÜ?���}Ü�he��þ�����%�)C�}Ü�kf��w�
f�E�/,V�����@w þ���Ü�x]%�x?Ý���þ����gw þ���Ü|x]©§Ý�Ü�����©eÝ�þyÿ þywFÿ 5 ·ÍÜ�%?����ÿ(ª
c�%>�ÏÜ|ÿ�ñ T 9yá:ì ¢F« w������¬£�¥�¦&§ weT 9?9 X < Z ¯B	�Ü�ÿ��zþ�%�Ý���Ü�ÿ²þ�%|ÿcx���x��}ÿcÜ�ÿ������&�^,nÜ���	3��	�þ��jÜ��]$�%|Ü?���

�)gþd��x��]${x?ÿcÜ>��� � c�­ ýmx?w^wcþ���Ü|xd%�xyÝ�� 5 x�$�� Ü���þ�%�%�)�'�ÿ���%?��������� < ©§Ý�þyÿcþywcÿ�þzÿu����wFÜ�������
�)
c�%>�ÏÜ|ÿ £�¥�¦&§ w(5�T 9?9qÏ < Z ��wcx�����	�Ü|ÿ]��x��#$[x?ÿFÜ����yñ�,��®h�����þ\}®'�� x�' T ���E ¯��x���� Ü��eÝ}Ý��ÿ�%�x�$1��xyý�2 ��4u5 Ü���� < ³ T�Z ¯B	�Ü|ÿ7��x��#$[xyÿcÜ�����þ�%|ÿcx�Ü?���}Ü?��þg����ÿ=��	�þ���ýmx?w�ÿFx?Ý�w�����w�����ÿ�	�Ü ý
� ÿ
� � y çz�Ïñl��	���Ü?��� wFÜ?��ÿFÜ?��ÿ�%�x�$1��ÿu2 I�4 þ�����2 ��4 ,nÜ?%?%°
1��þ�$�$�wFx*D}Ü���þg����%>)v��x���ÿ��Åþ����Ü��¬þ��¬x�
�ÿ���w�����w~­¾ÿ'ýmw þ��#� Z ¯B	}Ü�ÿ�Ü�ÿ���x��}ÿcÜ�ÿ������&�@,nÜ���	m��	��_w�����ÿ�	�Ü|ý
�'Ü?������$1��������������Ü?�x�$�� Ü���þ�%ãâ&� x�â§ÿcxyý
��.�'�w þ*)�ÿ�$f����� wcþ�%hÜ������JD�ýmx?Ý�����ýmxyw�
{x���	_w þ��}Ü�xt%�x?Ý���þ����8wcþ���Ü|x@©§Ý�Ü����
©§Ý�þzÿ þywFÿ�Ü�����	��\��� Ù�� ÿ þ��#$�%�� 5Y« w������ £�¥�¦&§ wtT 9?9 X < Z ¯B	§Ý�ÿ�ñ�xyÝ�wC��Ý�ÿ����_x;����%
$}w����}Ü?���cÜ�x��}ÿ 5 
�þyÿ����Sx��zc�©;�}ÿ ZBX;Z�T0[ ' XFZ>T 9 < ,nÜ?%?%«þyÿcÿFÝ��]�v��	���ýmx�%�%�x0,nÜ?���@Ü���� wcÜ���ÿcÜ��ÿ�%�x�$1��ÿ~Ã

5Y| ç~} <.���.� 6 �Fw �×¨ 5YXFZR��y <

T-� á



2 P�Q�S 5 x�$�� < 6 y�w �
2 I�4a5 Ü?��� < 6 T�wRX ¨
2 ��4u5 Ü?��� < 6 T�w

± ö)(\²°³ õg´Yµ ö[ûU¶ ´
·-¸º¹ ³ · ³.�'�wcþ0)���x?Ý����/wcþ����#��þ�� þaýmwFx��M��	��]� � �mÜ»�����������cx?w�x��m��	�����¬ �F¼ ¯ ÿcþ�����%?%|Ü�����,Yþyÿ
$}wcx0�eÜ?�����m
�) � Ü���
1��w��½£�¥�¦&§ w^5�T 9?9:ì < Z ¯B	��b��þ��Åþ�þ�$�$�%�Ü���ÿu� xC��	��#
}wcx:þ���ÿFxyý
��.('�wcþ*)

�þ����AÃ y�Z�T ' �FZ Ï����E Kþ�����Ü|ÿ�þ*�zþyÜ?%�þ�
�%?��ýmx?w ��[�[ xyý���	��3� � �8ÿFx?Ý�w�����ÿ�Ü?�®��	��b­�wFÜ?����,Yþg'
����wº£�¥�¦&§ w ÿ þ��#$�%?� Z ·m�(	�þ*���u��x�������w������ ��	��^x�
�ÿ���w������ ��x?Ý���� ÿ«þ����8þ*�zþyÜ�%©þ�
�%���Ý�$�$1��w
%|Ü?�CÜ��cÿ�Ü?��� x®�_x��}xF�O	�wFx��_þ�� Ü���.�'�wcþ0)P½�Ý;D���ÿ�þ�� T ���E �þyÿcÿFÝ��CÜ?���gþ®$�Ý�w���${x-,���w.'/%�þ0,
��x���� Ü��eÝ}Ý�� 5 \�]�¾ =¯8 à;: ¾ < 
f�E�/,V����� y�Z>T ' �FZ Ï�����  Z � Ü������#,V�7þzw���Ü�������w���ÿ������ÐÜ��m�cx�'
� þ�%«x�
}ÿ���w������ ½�ÝFDF��ÿ_Ü?�s��	��v$}w���ÿ��������gxyý^þ�
�ÿFx?w�$F� Ü�x��¨ñ��}x¬þ�
}ÿcx?w�$�� Ü|x��~��x?wFw����E� Ü|x���ÿ
	�þ0����
1�����s�_þ���� Z ¼ �]��þ��>ÿ�%�x�$1�_xzý�2 4 6 T�wR� þyÿ'ýmx?Ý����>ýmx?w�w þ���Ü|x�%|x?Ý��j��� Ù��
©§Ý�þzÿ þywFÿ^Ü?�C��	�����¬ �F¼ ¯`
�þ����AÃ y�Z>T ' �FZ Ï����� ¿,«þyÿ^þyÿcÿFÝ��#��� 5 � �O	�þyw�����%º£�¥�¦&§ w°T 9?9 [ < Z¯B	���ÿ��_þyÝ���	�x?wFÿ'þ�%�ÿcx he������	�þ��@2 4 ýmxyw�w þ���Ü|xC©eÝ�þyÿ þywFÿ�þ�$�$f��þywcÿa�cxv
1����x��#�t½�þ�������w
,nÜ>��	@Ü�����w���þyÿFÜ?���8w�����ÿ�	�Ü|ý
��Ü?����	���w þ������NÃ(��³ y ç � ñG��x���� w þzw�)��cx�$�w����eÜ�x?Ý}ÿa��%©þzÜ?�Cÿ
5 Ü«þ���Ü�¡�þyw���ÿ#ª¸·À	�Ü>���yñ T 9?á?9�þ����ëw��WýÁ��w���������ÿ]��	���w���Ü�� < Z ¯B	��C�yþ�%�Ý���xyýu2 4 6 T�wR�þzÿcÿcÝ��]����ýmwFx�� � �O	�þyw�����%�£�¥�¦;§ w�5.T 9?9 [ < ñ���x?wcw���ÿ�$[x�����ÿ=� x�x?Ý�wV�]����Ü©þ���w����}ÿ�	�Ü ý
�nxyý T�Z­u�E������� xyw��~±#��Ü������E)>ýÛþ��E� x?wFÿ�þ����s�#����	�xF�>ýmxywo��	��d��x?Ý����cÿ�'��cx�' ½�ÝFDs��x�������wFÿcÜ|x��ëþzw��
�yÜ�������Ü�����	�����¬ �F¼ ¯«ëiÿ���wcÿ~­fniþ�����
{xex�� 5.T 9?9NÏ < Zë-ÿcÜ?���@��	�������wcÜ������ T ���� �½�ÝFDF��ÿ«þ�����Ý�$�$f��wV%|Ü?�CÜ�� ÿ�ñ�,���	�þ*���(��x��#$�Ý������d��	��-x�
F'ÿ���w�������ÿ�$1�����cw þ�%:Ü�����Ü�����ÿ~Ã�2 ��4 þ����@2 I�4 ýmx?w��´þzw�����ÿÂ©§Ý�þzÿ þywFÿ Z ¯B	���ÿ��Yþyw���ÿ�	�x0,7�/þyÿ~þýmÝ������cÜ�x���xyý | ç#}¤��x�%|x?Ý�w´þ�����x�$��cÜ?��þ�%F��x���� Ü?�§Ý�Ý�� ÿ�%|x�$1�«Ü?�b�´Ü�� Z�XFZ�T*y�Z ¯°þ��§Ü?����Ü���� xþ�����xyÝ����(��	��@%|x0,V��w�%|Ü?�CÜ��cÿYx���ÿ�$1�����cw þ�%kÜ�����Ü?����ÿ�ñ�,V�t	�þ*���@��x��#$�Ý������ÁØa������þ�%�%U­ ÿ=�ÅþyÝwcþ����a��x?wcw���%©þg� Ü�x��t��xF��±#��Ü?�����´Ü��@��þ��O	o��þyÿ�� Z ·m�^he���@��	�þ��"þ�%?%���x?wcw���%©þg� Ü�x���ÿkþyw��jÿcÜ�����Ü ýr'Ü���þ����jþ�����	�� X à�%�������% Z ¼ %�ÿFx�ÿ�	�x0,7��Ü��#�´Ü?� Z�XFZ>T0y þyw��B��	���$}w����}Ü?���cÜ�x��}ÿ�xyýhxyÝ�w�ÿcÜ��]$�%��
�}Ý�ÿ��o�_x;����%�ýmx?w�þ�
}ÿcx?w�
f��w�w�����ÿ�	}Ü|ý
� ÿ~Ã3��ZC6 y þ���� T�Z ¯B	��_x�
�ÿ���w������s��x?wcw���%©þg� Ü�x���ÿþ�$�$f��þywb��x��}ÿcÜ�ÿ������&�#,nÜ���		xyÝ�wb�_x;����%V$�w�����Ü?�E� Ü�x���ÿ3,7	�Ü?�O	ëþyÿcÿFÝ��]�aþ��:þ�%�þ����cÜ?�8ü ��Ã
�JD;� Ü?����� Ü|x��F'�� x�'��:þyÿ7��x�%|Ý��#�gw���%©þ��cÜ�x���þ������#��� þ�%~þ�
�Ý�����þ�������ÿ�ñkþ����¯Ü?���cwcÜ?�}ÿcÜ?��ÿ�%|x�$1��ÿþzÿ�x�
�ÿ���w������ëÜ��Ðx�$��cÜ?��þ�%?%�)Îÿ���%?���������U©eÝ�þyÿ þywFÿ Z ��x?w | ç�} × 5Y| ç�} </����� 6 �;w �þ����Ä2 5 x�$F� < × 2 P�Q�S 5 x�$�� < 6 y�w � 5 Ü?� Z ��	��°½Hþ���${x?w�� Ü�x���ÿ < ño,V�~	�þ*���ëþyÿFÿcÝ��#���ª I 6 ª � 6 ª

4 6 y ÿcxj��	�þ�����	��@x�
�ÿ���w������ ÿ�%�x�$1��ÿ�ÿ�	�x?Ý�%?�p
1����x��#$�þywcþ�
�%?�v� x
T-� 9



��	��gÜ���� wcÜ���ÿcÜ�� 5 Ý���þ�
}ÿcx?w�
f��� < �zþ�%�Ý���ÿ�Ü��qc�©&� ZBX;ZR��yFZ ü/���������hñ7��	���w��¯Ü�ÿ#����w�)º�?xÏx;�þ��?w������#�����u
1���/,������Ãx?Ý}w^þyÿFÿcÝ��#���@Ü���� wcÜ���ÿcÜ��'ÿ�%�x�$1��ÿ�2 I�4a5 Ü?��� < þ����+2 ��4u5 Ü��&� < ñhþ������	�x?ÿ���xzý�
�%|Ý��t�´þyw�����ÿ(©§Ý�þyÿcþywcÿ7,nÜ���	 | ç~} ×³ �Fw � Z¯B	��/þ���� Ü>'���x?wFw���%©þ��cÜ�x���ÿ�Ü����?x�%>�ÏÜ����]2 I�4Å5 �´Ü?�yÿ Z1XFZ>T0y þ_þ����+
 < Ü?�#$�%|Ü?��ÿ=��	�þ��^x��¯þw���%�þ�� Ü>���«ÿ���þ�%��yñ���	���x�
�ÿ���w������e½�Ý;D�Ü?� |aÆ �/Ý�ÿ��²ÿcÝ�kf��w��?w���þ�����w²þ�
}ÿcx?w�$�� Ü|x��3��	�þ��3��	�þ��þg� T ����  Z ü/��x���	���wÂ,Ex?w��}ÿ�ñ���	��=��kf���E� Ü�����x�$��cÜ?��þ�%F����$���	�Ü�� |aÆ þ�$�$f��þywcÿÂ� xu
1�=�?w���þ�����w
��	�þ�� ��	�þ��-þ�� T ���� ¿
�)�þ�ýÛþ��E� x?w ª I°W ª 4 ³_� 5 c�©&��ÿ Z1XFZ>T ì < Z ¯B	}Ü�ÿnþ���� Ü���x?wFw���%©þ��cÜ�x��_Ü�ÿþ�%�ÿcx ��x���ÿFÜ�ÿ���������,nÜ���	���	�þ��a��%©þyÜ��]���+
�) Ã ��­�x-,���%�%`£�¥�¦&§ w�5�T 9yá?9 < Z ¯B	���ÿ���þzÝ���	�xywcÿ
	}x-,�������w"Ü�������w�$�w��E����	�Ü�ÿ�� w������/þyÿÂ
1��Ü�������Ý����cx�þ��'Ü?��� wFÜ?��ÿFÜ?��þ�%?%>)(�zþyw�)ÏÜ����-x�$�� Ü���þ�%�'9ë7 
Ç �YÜ?�d�V%�Ý��@�YÝ��#$�È Z ¬�Ý�w�þ���þ�%�)eÿFÜ�ÿ^xzý����CÜ�ÿFÿcÜ�x���%�Ü����@c�·Íÿ^Ü?�gÿ����E� Ü�x�� XFZ Ï Z�T þyw��yÝ���ÿþ��:þyÜ?�}ÿ��=��	�Ü�ÿ7${x?ÿcÿFÜ?
�Ü�%�Ü��/) Z¯B	��@,V��þ�����wa��x?wFw���%�þ�� Ü|x���ÿ-Ü?���?x�%��eÜ?���d2 ��4Ä5 �´Ü?�?ÿ ZGX;Z�T0y ��þ������ < 	�x0,�������w�ñ­Ü�����Ü�'
��þ�����ÿ���	�þ��"þ�%?%§xyý���	�� |aÆ � x T ���� z��x���� Ü��§Ý�Ý�� ½�ÝFD/þ�$�$1��þywFÿÂ� x(
f�Yþ�
�ÿFx?w�
1����w���%©þg� Ü����
�cxo��	�þ��«Ü�� } Z ¯B	�Ü�ÿYw���ÿFÝ�%��YÜ�ÿ�þ���þ�%�x��?x?Ý�ÿ�� xo��	��u��x?wcw���%©þg� Ü�x��d
1���/,�������wcþ���Ü�xg'�� xg'�ÿcxzý
�.�'�wcþ0)_ÿ�%|x�$1��þ�����wcþ���Ü�xg'�� xg'�x�$��cÜ?��þ�%�ÿ�%|x�$1�u��%�þyÜ?�#���]
&)������������vª�¬&­É­u��%?% 5�T 9?á�� < ýmx?wÿ�������w þ�%Yx�$��cÜ?��þ�%?%>)¯w��������������¦w þ���Ü�xv©§Ý�þyÿ þzwcÿ Z ¯B	��E)\��x�����%|Ý����#��	�þ���þ�
�ÿFx?w�$F� Ü�x��\
�)þzÿcÿcx;��Ü�þ������o�:þzÿ"þ����@��Ý�ÿ��"Ü�ÿ���	��V�Cx?ÿ��Â%�Ü�����%>)a�EDF$�%�þ���þ��cÜ�x�� Z ¯B	���Ü�w°ÿ��Åþg� Ü�ÿ�� Ü���ÿ°	�x0,V�E����wþzw��a� xex3%�x0,$ýmwcx��Ê,7	}Ü?�O	C� xb��w þ*,
þ���)�h�w��Ê��x�����%�Ý�ÿFÜ�x�� Z¯B	�� ��x?wcw���%�þ�� Ü|x���ÿ�Ü?�s�´Ü�� ZÂXFZ>T0y þ����m��	���Ü�wo��x���ÿFÜ�ÿ��������E)j,nÜ���	>x?Ý�w'ÿcÜ��]$�%��]�}Ý�ÿ��
�Cx;����%�Ü��]$�%|Ü?��ÿ���	�þ��#��	�������þyw�'Bü���ñ²x�$��cÜ?��þ�%nþ����	ÿcxyý
��'B.('Bw þ*)~��x��&�cÜ?�§Ý�Ý�� ���_Ü|ÿcÿcÜ|x��
��Ý�ÿ���þ�%?%B
1�¯þgkl���������z
�)U��	��aÿ þ��#�v��Ý�ÿ��d��x��#${x�������� Z ¼ ÿ�ÿFÝ�������ÿ������q
�)U$�w��E�eÜ>'xyÝ�ÿiÿ�� Ý��}Ü?��ÿ7� x#�EDF$�%�þyÜ?� ��	��@�}Ü�kf��w���������Ü?�aÿcxzý
�-.�'�wcþ0)�ÿ�$f�����cw þ�%�$�wFx�$f��w��cÜ?��ÿnxyý´w þ��}Ü�x
%|x?Ý��¬þ����Ðw þ���Ü�xv©§Ý�Ü?�E�3©§Ý�þyÿ þzwcÿ�ñ²þ�ÿcÜ?����Ü�he��þ����'ýmwcþ����cÜ�x��ÃxyýB��	���ÿcxzý
��.('Bw þ*)�½�ÝFD¬Ü?�wcþ���Ü|x�'/©§Ý�þyÿcþywcÿEÜ�ÿ=
1��%|Ü?�E�������cx3
f�a�}Ý���� x�þ/ÿ�);���O	�wcx�� wcx���ÿ���%|ýr'9ÜYx��#$�� x��d��x��#$[x��������þzÿcÿcx;��Ü�þ������m,nÜ>��	m��	�� É³ T0y �&$1��w þ���Ü�xv���CÜ�ÿFÿcÜ�x�� 5 ��� Z ÜYÜ?%|Ü?���?Ü9£�¥�¦;§ w^T 9?9 X < Z üBý=��	}Ü�ÿÜ|ÿB� wcÝ��yñ���	����gxyÝ�w7	&);${x���	���ÿcÜ|ÿ����+�:þyÿ Da�}Ý�ÿ��(��x��#${x����������/Ý�ÿ��iþ�%�ÿFx#�JD;��������� x�ÿcÝ��O	ÿ���þ�%���ÿ Z üBýnýmx?w/Ü���ÿ�� þ������d��	�� Ç %©þyw�����ÿ���þ�%���È@ÿcxzý
�/.('Bw þ*)\���_Ü|ÿcÿFÜ�x��\,���w���Ý���þ�kf���E�����

�)�þ�
�ÿFx?w�$F� Ü�x��gÿcx#��	�þg���Ekl����� Ü>����%�) ª

4 � y ñA��	�����,��o�JD�$1���E�a
{x���	gþ_ÿ�������$f��w�þ���� Ü�'
��x?wcw���%�þ�� Ü|x�����	�þ��v��	�þ��nÿ�	}x-,7��Ü?�v�´Ü��?ÿ ZAX;Z�T0y þCþ����®
hñHþ����C��	���x�$�${x?ÿFÜ����a
1��	�þ0�eÜ|x?Ý�w
�cx ��	�þ���ÿ������¬Ü����´Ü?�?ÿ Z�XFZ>T0y ��þ������ 5 Ü?� Z þ��Îþ���� Ü���x?wFw���%�þ�� Ü|x�� < Z ·m��he������x�ÿcÜ�����Ü ýr'Ü���þ����@��x?wFw���%©þ��cÜ�x���
f�E�/,V�����¦ÿcxzý
�'.�'�w þ*)Ãþ����¬w þ���Ü|xl½�ÝFD\�cxgÿFÝ�$�${x?w��/þ ��� Ü x?wFÜ?�?Ü��ýmxyw(��	��o
�Ý�%���xzý"��	���ÿcxyý
�i.('�wcþ*)����_Ü|ÿcÿcÜ|x�� Z ¼ ÿ��cwcx�������x?wFw���%©þ��cÜ�x��v
f�E�/,V�����Îx�$��cÜ?��þ�%

T � y



0� 20 41 62 8
3

10
BJ−Kn

0.5

1.0

1.5

2.0

α K
n−

X

0� 20 41 62 8
3

10
BJ−Kn

0.0

0.5

1.0

1.5

2.0

α B
J−

X

−1 1º 3Ë 5¼
αoptÌ

0.5

1.0

1.5

2.0

α K
n−

X

−1 1º 3Ë 5¼
αoptÌ

0.0

0.5

1.0

1.5

2.0

α B
J−

X

a b

c d
Í

z=0

z=1

z=0

z=1

z=1

z=0

z=0

z=1

�°Ü?�?Ý�w�� XFZ>T0y�Î ³GÏ |aÆ '��cx�' T ���� Ð$[x0,���w�'�%©þ*,Ñ��x���� Ü��§Ý�Ý�� ÿ�%�x�$1�Ðþyÿ�þëýmÝ������cÜ�x��µxyý
|uÆ ç�} Q ��x�%|x?Ý�w�þ����sÒ Ï |aÆ '�� x�' T ���E Ó��x��&�cÜ?�§Ý�Ý��uÿ�%|x�$f��þzÿ�þgýmÝ����E� Ü�x��Ðxyý-x�$�� Ü�'��þ�%���x����cÜ?�§Ý�Ý�� ÿ�%�x�$1� Z�Ô þ����+Õ�Ö-ÿcþ��#��þyÿ@×�þ����Ð�7
�Ý��-ýmx?w�}®'��cx�' T ���� ¿${x-,���w.'/%�þ0,ÿ�%�x�$1� Z�Ø wcÜ�þ�����%���ÿ�w���$�w���ÿ����&��%�x0,���w7%�Ü��_Ü>� ÿYx��C��	���ÿ�$1�����cw þ�%­Ü�����Ü�����ÿ-þ����®��x?wcw���ÿ�${x�����cx¦Ý�$�$1��w %�Ü��_Ü>� ÿCx��p��	����#��þzÿcÝ�w����ÀÙ('�wcþ*)zÚ�ÝFD ZÅÛ Ý�w �?þ�%©þ��E� Ü����:þyÿ.'/��Ý}ÿ��v�_x;����%$}w����}Ü?���cÜ�x��}ÿnþyw���ÿ�	}x-,7�aýmx?w=�/,Ex�þ�
}ÿcx?w�
f��w-w�����ÿ�	�Ü|ý
�cÿ Z

T � T



þ�����ÿFxyý
��Ù('�wcþ*)�Ú�ÝFD®	�x0,�������wu�EDÏÜ|ÿ�� ÿ-ÿcÝ�������ÿ�� Ü�����þb��x��]�Cx��C���CÜ�ÿFÿcÜ�x��®�#���O	�þ���Ü�ÿ��Ü��#��	���ÿ��(�/,Exo,Yþ0����
�þ�����ÿ 5 ��� Z þzÿ�$�w�����Ü���������ýmwFx��·ÿ�� þ�����þzw��7þ�����w���� Ü|x��#��Ü�ÿ��3�_x;����%|ÿýmxyw ¼ «tÜ < ZÝm�=��x�����%|Ý����YýmwFx��¿�´Ü?� Z�XFZ>T0y ��	�þ��´Ü|ýe��	��Yx�
�ÿ���w������Cx�$��cÜ?��þ�%Ïw�����������Ü�����Ü?���´þyw�����ÿ
©§Ý�þzÿ þywFÿEÜ|ÿ^�}Ý��B� xt��Ý�ÿ���ñ;��	����_ÿcxyý
��Ù�'�w þ*)eÿjþyw��-þ�
}ÿcx?w�
f���8þ��Eþa%?�E����%A��x���ÿcÜ|ÿ���������,nÜ>��	
��	�Ü�ÿB	�);${x���	���ÿcÜ|ÿ Z
Þ=ß+Ñ7ß�à R`áuâ;ã �#ä7å�æ ã�ç ä�è3émêCë ã�ìAç è â�ç å9ä ì�Ó è ã�ìAç è â�ç å�í
� Ü?�����t��	��'x�$�� Ü���þ�%��JDF�cÜ?���E� Ü|x���Ü�����w���þyÿ���ÿiw þ�$�Ü���%�)],nÜ���	�ýmw���©§Ý������E)?ñ1,7	�Ü?%���Ù�'�wcþ0)7þ�
F'ÿFx?w�$F� Ü�x��d������w���þyÿ���ÿB������� �Cx?w��nÿ�	�þyw�$�%>)b,nÜ���	Cýmw���©eÝ������E) 5 ��� Z �´Ü�� Z;XFZ 9 < ñex�����,YxyÝ�%?�þ�%�ÿcx��JD�$1���E�«þ�ÿFÜ?�CÜ?%©þzw�����$f�������������^xzýl��	���ÿ��7�/,Ex@�JDF�cÜ?���E� Ü|x��b�]��þyÿcÝ�w���ÿjx��_þ�
�ÿcxyw�
1��ww�����ÿ�	�Ü|ý
�CÜ��	þ��	x�
}ÿ���w�����w�î ÿ_ýmw þ��]� Z �´Ü?� Z�XFZ 9+��	����	ÿcÝ�������ÿ��cÿ#��	�þ��Cx����C��x?Ý�%?�~��x��F'ÿ�� wcþyÜ?�\��	��8w�����ÿ�	�Ü|ý
��xyý-þ��Ðþ�
}ÿcx?w�
f��w3��Zb�?Ü������Ðx�
�ÿ���w������U�#��þyÿFÝ�w���ÿ/xyýB��	��8x�$��cÜ?��þ�%
�JD;� Ü?����� Ü|x��7þ����dÙ('Bw þ*)_þ��������§Ý�þ��cÜ�x�� Z Ý\�u��Ý�ÿ��B�}x�������	�þ�����	�Ü|ÿV�#����	�xF��xyý���ÿ�� Ü?�_þ���'Ü����t��Z=��wFÝ���Ü�þ�%?%>)o����$1������ÿEx��b��	����ED;� Ü������cÜ�x��;'�� xg'/�:þyÿ���x�%|Ý��]�b��x�������wFÿcÜ|x��8þ����]�#��� þ�%þ�
�Ý�����þ������t�_x;����%­þyÿcÿFÝ��#��� 5 ÿ����'ÿ����E� Ü�x�� XFZÉ[�Z�T < Z­�Ý��=�cxu��	��«þ�
�ÿ��������nxyý{ÿFÝ�ï#��Ü?�����EÿFxyý
�"Ù�'�w þ*)�ÿ�$1�����cw þ�%���þ��Åþ^ýmxyw"�´þzw�����ÿ�©§Ý�þzÿ þywFÿ�ñ
,���þyw��/Ý���þ�
�%?�t� x���ÿ�� Ü���þg���@��	��@Ù�'�wcþ0)gþ��������§Ý�þg� Ü�x��+��Ü�w����E��%�)aþ�����	��������3��ÿ�� Ü���þ����þ�
�ÿcx?w�
f��w^w�����ÿ�	�Ü|ý
�cÿ�Ý�ÿcÜ������°Ü?� ZfXFZ 9 Z Ý\�@��þ��+	}x-,�������w�þ�$�$�%�)aþ�ÿFÜ?�#$�%?��©§Ý�þ�%|Ü��Åþg� Ü����
����ÿ���� x#��	��@
�wcx?þ���
�þ�����Ù('Bw þ*)C��þ�� þ]� x]������Ü?���t,7	�Ü?�O	¯xzý"��	���ýmx�%?%|x0,nÜ?�����/,Ex $[xyÿcÿcÜ�'

}Ü?%�Ü>� Ü���ÿ��_x?ÿ���%�Ü�����%>)¯þ�$�$�%�Ü���ÿ Î ­�Ý�ÿ���Ü?��� wFÜ?��ÿFÜ?��þ�%?%�)aþzÿcÿcx;��Ü�þ�������,nÜ���	���	���ÿcx?Ý}w�����ÿ�ñ~x?w
�}Ý�ÿ���%>)ÏÜ�����Ü���þ���Ý���w���%�þ������#�JD;� wcÜ���ÿcÜ��«ÿ�)eÿ������ 5 x?w"ÿ�)eÿ������_ÿ < þ�%�x�������	��B%�Ü?���E'�xzýr'�ÿcÜ���	�� ZÝm��þyÿFÿcÝ��#�7��	��(�ED;� wFÜ?��ÿFÜ?���_x;����%Hþzÿ^��	����§Ý�%�%1	�);${x���	���ÿcÜ|ÿ Z Ým��	�þ*��������ÿ������d��	}Ü�ÿ
�)p��x��#$�þywcÜ����\��	���x�
�ÿ���w������ x�$�� Ü���þ�%ñð&� xgð§ÿcxyý
�#Ù('Bw þ*)Sÿ�%�x�$1��ÿ��cx~��	�x?ÿ���$�w�����Ü?�E�����Ý}ÿcÜ?���7x?Ý�w�ÿFÜ?�#$�%?�t��Ý�ÿ����_x;����% 5 c�©&� Z�XFZ>T0[ < þyÿcÿFÝ��CÜ?���d��	��3��Ý�ÿ���Ü�ÿ(%�x;��þ�������þ��(��	��
�#��þzÿcÝ�w����ëÿ�$f�����cwcx?ÿ���x�$�Ü��gw�����ÿ�	�Ü|ý
�Cxyýa��þ��O	ëÿFx?Ý�w���� ZpØ 	���ÿ���$�w�����Ü?�E�����	ÿ�%|x�$f��ÿ�þzw��
��x��#$�þyw����o,nÜ���	@��	�x?ÿ��Yx�
�ÿ���w�������Ü?�o�´Ü?� Z�X;Z�T�T�ZÂØ 	���w��«Ü|ÿ´þiw þ���	���w°ÿ�� wFx����u��x?wcw���%�þ�� Ü|x��Ü�����Ü���þ��cÜ?������	�þ���x��Sþ*����w þ����zñ=��	���þ�
�ÿFx?w�
}Ü?���m��þ�����wFÜ©þ�%V�cx0,«þyw���ÿd�Cx?ÿ���ÿFx?Ý�w�����ÿ_Ü�ÿ
%|Ü?����%�)�� x-w���ÿFÜ?���EÜ?����	���Ü�w�%�x;��þ�%������eÜ�wcx����]����� Z �7��ÿFÝ�%��cÿ°xzýHþ�òa������þ�%?%Yî¾ÿ�� þyÝ@����ÿ��°ÿ�	}x-,nÿ
��	�þ��"��	��B	�);$[x���	���ÿFÜ�ÿ"��	�þ��"��	��B��Ý�ÿ��²Ü�ÿ��cx��Åþ�%�%�)t�ED;�cwcÜ?�}ÿcÜ?� 5 Ü?� Z ��	�þ��"��	��«x�
�ÿ���w�������þ����
$}w����}Ü?�������_ÿ�%�x�$f��ÿYþyw��iÝ�����x?wFw���%©þ������ < Ü�ÿjw��/ó����E������þ��^��	��(ô X�õ ��x���he���������u%?�E����% Z"Ø 	��x�
�ÿ���w������gÿ���þ�������wnþ�
[x?ÝF�=��	��a�}Ü©þ��?x���þ�% 5 ��©§Ý�þ�%|Ü��/) < %|Ü?���(��þ*)d��	����C
1��þ����cwcÜ�
�Ý�������� x

T � �



0.5 1.0 1.5 2.0
αB−X(predicted)ö

0.5

1.0

1.5

2.0

α B
−

X
(o

bs
er

ve
d)

÷

�Âø?��ù�ú�� X;Z�T�T�Î�Û 
�ÿ���ú������®û�û y�y(ü¼ '���ýg' T ����  ÿ�$1������ú þ�%[ÿ�%�ý�$f������úcÿ�ù}ÿ7��	�þ��V$�ú�����ø?�E����� ù}ÿ�'ø����'þ�ÿ�ø?�#$�%?�B��ù}ÿ��=�#ý;����% 5 ÿ�����c�©;� Z�X;Z�T0[ < ,7	�ø?�O	7þyÿFÿ�ù��#��ÿ���	���þ�
�ÿ�ý�ú�
�ø?���t��þg����ú�ø©þ�%��ý0,«þ�ú���ÿ���þ��O	�ÿ�ý�ù�ú����Vø|ÿ�%?ý;��þ������'þ��°ø�� ÿ��#��þyÿ�ù�ú�����ÿ�$f������ú�ý?ÿ���ý�$�ø���ú�����ÿ�	�ø|ý
� Z�Ø ú�ø©þ�����%?��ÿú���$�ú���ÿ�������%�ý0,V��ú�%�ø?�#ø��cÿVý�� ��	��tý�
�ÿ���ú������¯ÿ�%�ý�$1��ÿ Zþ@��ø�ÿ�$f��úcÿ�ø�ý���ø���ø?����ú�ø?��ÿ�ø?�-ÿ�$1���E��ú þ�%¨ÿ�%�ý�$f��2Âþ 4a5 ø?��� <Eÿ þ�������ý�úV$�	�)eÿ�ø���þ�%G$�ú�ý�$1��ú���ø?��ÿVýyý��	����:þyÿ.'/��ù�ÿ��iþ�
�ÿ�ý�ú�
1��ú Z
Þ=ß��7ß�� � á��	� æ ì�
ü/�b��	�ø�ÿ�ÿ�������ø?ý�� ÿ ,��7	�þ*���-ÿ�	�ý0,7�]��	�þ�����	���ú����JDFø�ÿ��jÿ�ø?����ø>he��þ��&����ý�ú�ú���%�þ���ø�ý���ÿ"
1���/,������
ý�$���ø���þ�% 5 ý�ú ����þ�ú�'Bü
� < ð&��ý-ðeÿ�ýyý
�dÙ('/úcþ*)q��ý��&��ø?�&ù�ù�� ÿ�%?ý�$f�@þ����6ý�$���ø���þ�%ñð&��ýgð&����þ�ú.'�ü
�
��ý�����ø��;ù�ù��9ú�����������ø?������	�þ��°þ�ú�����ý���ÿ�ø�ÿ��������°,7ø���	���	�þ��°�EDF$f���������/ýÁú�ý��µþ-ÿ�ø?�#$�%?����ù�ÿ��
�#ý;����% 5 �Âø?� Z�XFZ>T0y < ZÂØ 	�ø|ÿ"�#ýF����%eþyÿcÿ�ù��]��ÿ�þ����JD;��ø?������ø�ý��F'���ý�'��:þyÿ°��ý�%�ù��]�@��ý�������úcÿ�ø?ý��
ú���%�þ���ø�ý��d����ú�ø>�����C���]$�ø�ú�ø���þ�%�%�)3ø�����	��u%�ýF��þ�%{ü ��Ã 
&)d$�ú��E�;ø?ý�ù�ÿnþ�ù���	�ý�úcÿ�þ����v�?þ�%©þ��E��ø��
�#��� þ�%:þ�
�ù�����þ�������ÿ Z�� ÿ�ø?���B��	�ø�ÿ��#ýF����%���ý�$�ú�����ø?������	���ý�$���ø���þ�%ñð&��ý-ðeÿ�ýyý
�fÙ('�ú þ*)�ÿ�%�ý�$1��ÿ
�JDF$f���������®ø ý°��ù�ÿ��B,���ú���%?ý;��þ�������þ��=��	��aú�����ÿ�	�ø|ý
�7ýyý°��þ��O	�ÿ�ý�ù�ú���� ÿ ,��uhe���C��	�þg�=��	��E)þ�ú���ø?�#��ýFý;�_þ���ú������#�����V,7ø>��	b��	�ýyÿ���ý�
�ÿ���ú������ Z�Ø 	�ø�ÿ�ø?����ø?��þg����ÿ���	�þ��jýÁý�ú�ú������´þ�ú�����ÿ
©&ù�þzÿ þ�úFÿ�ø��C��������ú þ�% ÿ ��	���	&);$1ý���	���ÿ�ø|ÿ����¯þ�
�ÿ�ý�ú�
�ø?���3�_þ�����ú�ø�þ�%lø|ÿ=�]ýyÿ��7%?ø�����%�)]%?ý;��þ������
ø�� ��	���ÿ�ý�ù�ú����t�����Fø�ú�ý����]���&� Z
����� ��� ���������! "�$#&%�'(#&% )�#+*, .-0/21��43 56)�7 '"8�1"9&:43;'

« ø������_þt�#��þzÿ�ù�ú���ýzýf��	��(ý�$���ø���þ�%��JD;��ø?������ø�ý�� ÿ ,��(��þ��dù}ÿ��7��	��7��ý�ú�ú���ÿ�$1ý�����ø�����Ù('/úcþ*)þg�������&ù�þ���ø�ý�� 5 �Âø?� ZlXFZ ô < ��ýC$�ú�����ø����a��	��/ýÁú þ��E��ø�ý��+ýyý=< � Û ÿa%?ý?ÿ���ýÁú�ý��vþ8ÿ�ýzý
�aÙ('/úcþ*)
T ���



0> 1? 2@ 3Ë 4A
Redshift

0

20

40

60

80

100

S
ou

rc
e 

F
ra

ct
io

n 
Lo

st
 in

 0
.1

−
2.

4k
eV

 (
%

)

B

AV = 0.5 mag.
AV = 2 mag.
AV = 4 mag.
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��=P��VF ] F$UgD,Sfe [ P,Ug_dSfe�F [ S�ú�ýVU�Dà_�F�SfF$R�S�ø�ýVU [ ý,WZFTz]ø [Q[ ø�ýVU ] øEU�F [ øEU�Sfe�F�ýVcKS�øER$P ] ÿ Sfe�F_�ù [ SoúQF [ cfý,U [ ø`b ] F�WÁý�úZSfe�F#ýVb [ F�ún�VF$_sý,cgS�ø`R�P ] úGF$_�_�FTU�øEUgDuz�ù [ SXb2F{P [Q[ ýKR�ø�PpSQF$_}�7øMSfePpUml�ýVcgS�øER$P ]E] i�Sfe�ø`U;n�ý�úX_�øM�lù [ F�R�ý,z{c1ýVU�FTU�S$JR-Þe�FdýVb [ F�úG�pPpS�ø?ýVU [ P�úQD�ùgF�P,DaP�øEU [ SsPR�ýVz&cfýVUgF$UaS���e�øER¹e�ø [�[ øED,U�ø � R$P,UaS ] iol�ýVcgS�øER$P ]E] i�m�Sfe�ø`R¹ofn [ ý�P [ S�ý{R�ýVz{c ] FTSQF ] i^P,b [ ý�úQbSQe�F�ýVcgS�øER�P ] R�ýVUaS�øEU&ù�ù�z FTz]ø [Q[ ø?ýVU�JpF�cKS�øER$P ]E] iamåSfe�øER¹oÝ_�ù [ Svø [ ù [ ùjP ]E] idP [Q[ ýKR�ø�PpSQF$_�7øMSfe+R�ý ] _+_�F$U [ F ÿ z#ý ] FTR�ù ] P�úÌDaP [ R ] ý�ùg_ [ ÿ [ ù�R¹e�P [ SQe�ý [ F7ø`U+SQe�F7ý�ùgSQF�ú�úQFTD�ø?ý,U [ ý,W2Sfe�FDVP ] P�y¢i;��e�F�úGF&SQe�F3úQF ] PpS�ø`�,F ] i ] ý��¿úQFT_�_�FTU�øEU�DvýVb [ F�ún�VF$_mø [ R�ýVU [ ø [ SQF$UaSZ�7ø`SQe}P�e�ø`DVePpb�ù�U�_jPpU�R$F(ý,W ] P�úQDVF£_�ù [ SØD�úQP�øEU [ t ¨ �Õ L�ù�zÓx�t�ÎuPpSQe�ø [ ÿ Lrq�q k x�J"ÑÌy¢S�úfPpcfý ] PpS�ø�ýVU [ WÁú�ý,zÍ
�Øm�F�y¢S�øEUgRTS�ø�ýVU&z{F$P [ ù�úGF [ e�P��,F ] F�P,_&S�ýoø`U�_�øM�Fø`_�ùjP ] R ] ý�ùg_dýVcgS�øER$P ] _�F$cgSQe [ F�ygRTF$FT_�øEU�DÉ4ÊàÕÏL k z{P,D�J�F\cgS�ø`R�P ]`] i�SQe�øER¹o;_�ù [ S�i�z#ý ] FTR�ù ] P�ú�DaP [ ø [ F�ygc2F$R�SfFT_�S�ý�b�FsPÓzÓPts�ý�úR�ýVU [ S�ø`S�ù�F$UaS�ý,W2Sfe�F�DVF�ýVz{F�S�ú�øER�P ]E] i|Sfe�øER¹oXS�ý�ú�øjb2F ] øEFT�,F$_+S�ý [ ù�ú�ú�ý�ù�U�_Ó�£¬=1 ÿ [ S�ú�ýVU�D ] iPpb [ ý�úGb�øEUgD�SQe�F®ý,cgS�ø`R�P ] måS�ý�m [ ýpWhSvu�m�úfP�iôR�ý,U�S�øEU&ù�ù�z PpU�_dÙØ��� FTz]ø [Q[ ø�ýVUô��e�F$UÝSfe�Fø`U�R ] øEUjP�S�ø?ý,U#ø [=[ ù�R¹e�SfejPpS~Sfe�F�U&ù�R ] F�ù [ ø [ e�ø`_�_�FTU�WÁú�ýVz½_�ø�úQF$R�S=�;øEF�� t [ FTF\�4UaS�ýVU&ù�R$R�ø ÿLrq�qV²ØWÁý�ú�P�úGFT�;øEF���x�J"âVýVU [ S�úfP�ø`UaS [ ýVU|SQe�FlF�y¢S�ø`U�RTS�ø?ýVU�ýVcgS�øER$P ] _�F$cKSfeoýpW [ ùgR¹eszÓP�SfF�ú�ø�P ]R�ýVz&FsWÁú�ýVzúz&F�P [ ù�úGF$z&F$UaS [ P,U�_�U�ýVU¢m�_�F�SfF$R�S�ø�ýVU [ ý,W=ejP�úQ_�u£m/úfP�i [ J�u£m/úfP�i�_�PpS¹P ýVUY¢FTi�W�F�únS�NuDVP ] P�yFø`F [ ø`U�_�øER$PpSfF�P,b [ ý�úQb�ø`U�D�R�ý ] ù�z&U [ øEUßSQe�F úfPpU�DVF�L k 	 ü ¼ L k 	 � RTz � 	t¸Î®ù ] R¹ejP,FTi ¦$§g¨�© ¡lLtq�qVNVx�J ��[ øEU�D;S�i¢c�øER$P ] S�ý�ú�ù [X[ R$P ] F ] FTU�D,SQe [ ý,W=SfF$U [ ý,WÞc�P�ú [ F$R [P [ øEUKW�F�ú�úGF$_uWÁú�ýVz¤ýVb [ F�úG�pPpS�ø?ýVU [ ý,W«Í
� F$z#ø [G[ ø?ý,Uàt�FTD�J\¤�ø`F�ú\Úxwaú�ý ] øEo ÿ Ltq�q,²ax ÿ Sfe�F [ FR�ý ] ùgz{U�_�FTU [ øMS�ø`F [ R�ý�ú�úQF [ c1ýVU�_^S�ý&z{F$P,U^_�ù [ S£F�yKS�øEU�R�S�ø�ýVU [ ý,W¥É\Ê � L k � zÓPpD��po�c�RpJ-Þe&ù [ ÿ ø`S^ø [ ùgU ] ø`o,F ] isSfe�PpS^ý�ù�ú ] øEUgFBý,W [ øEDVeaSlS�ýZSfe�F£R$FTU�S�úfP ] R�ýVUaS�øEU&ù�ùgz [ ý�ù�úGR$F�ø [ø`UaSfF�úGR$FTcgSfFT_�bai�R�ý ] _ ÿ ýVcjP,Ò&ù�F�_�ù [ S�i�z#ý ] F$R�ù ] P�ú~DaP [ J«ÑÌy¢S�ø`U�RTS�ø?ýVU�z&F�P [ ù�úGF [�[ ø`DVU�ø � mR$P,UaS ] i ] P�úGDVF�úØSQejP,U�ý�ù�ú7ýVb [ F�úG�,F$_�z&F�P,U^�pP ] ù�F � É4Ê��=Õ�N���ý�ù ] _ub2F!F�ygc2F$R�SfFT_�JÞ� [
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ø`z{c ] øEFT_}baimù�U�ø � F$_ßz#ý¢_�F ]`[ ÿ ý�ù�ú ] ø`U�F�m�ý,W�m [ øEDVeaS�S�ýuSfe�FÓR$F$UaS�úfP ] R�ýVUaS�ø`U&ù�ù�z [ ý�ù�úGR$Fø`U 0jPpS [ c2F$RTS�ú�ù�z úQP,_�ø?ý^Ò&ùjP [ P�ú [ ø [ ù�U ] øEopF ] iuS�ývøEUaSfF�úQR$FTcgSXP^S�ý�ú�ù [ J�ÍåWÞP^DaP ] P,RTS�øER�mS�i¢c2F�_�ù [ S�i&z#ý ] FTR�ù ] P�ú�R ] ý�ù�_ [ øED,U�ø � R$P,UaS ] i ] P�úQDVF�ú«SQejP,U+Sfe�F£R�ý,U�S�øEU&ù�ù�z [ ý�ù�úGR$F��=P [ø`UaSfF�úGR$FTcgSfFT_ ÿ SQe�FXR�ýVUaS�øEU&ù�ùgz [ ý�ù�úQRTF!��ý�ù ] _�F�øMSfe�F�ú�b2FXR�ýVz{c ] FTSQF ] i^b ] ý¢R¹o,FT_+ý�ú�ù�UKmP��ÁFTRTSfFT_�PpS�P ]`] J�ÍåW~e�ýO�~FT�,F�ú ÿ SQe�F�R ] ý�ù�_ [ P�úQFXR�ýVU [ øE_�F�úfP,b ] i [ z{P ]E] F�ú�SfejP,U�SQe�FsR�ýVUKmS�øEU&ù�ù�z [ ý�ù�úQRTF ÿ SQe�FoúGF ] PpS�øM�VF ] i ] P�úGDVF!P [Q[ ýKR�ø�PpSQF$_�D�úQP�øEU [ ��ý�ù ] _�U�ýVU�F�Sfe�F ] F [Q[ R�P�ù [ FUgF$D ] øEb ] FuúQFT_�_�F$U�øEU�D�JÍ�U|W�P,RTS ÿ P [ F$P�úQR¹eXWÁý�ú�c1ý [G[ øEb ] F�z#ý ] FTR�ù ] P�ú�P,b [ ý�úQcKS�ø?ý,U@ø`UXP�U&ù�zsb2F�ú�ý,W�úGF$_X¤ÌP�úGo,F [Ò&ùjP [ P�ú [ �ØP [ R�ýVUg_�ù�RTSQF$_�baiv�uú�øEUgo��=PpSQF�ú ÿ âVýVzsb2F [ Ú&yÀø`o ] øEU�_ÓtnLrq�qVªax�J¥� [Q[ ùgz]ø`U�D\P
] ýKR$P ] úQPpS�ø�ýBý,W�âzFÝS�ý4ösý,Wj� L k �f{ WÁú�ýVzd�uøER¹o�zÓPpUÓt
Ltqav,äVx ÿ Sfe�F [ F~P�ùgSQe�ý�ú [ R�P ] R�ù ] PpSQF$_ùgc�c�F�ú ] øEz#ø`S [ S�ýôSQe�FIz]ý ] F$R�ù ] P�ú�P,b [ ý�úQcKS�ø?ý,UÖR�ý�ú�úGF [ cfýVUg_�øEU�DàS�ý�R�ý ] ù�z&U [ Ç!È ×
L k Â*| ¼óL k Â*} R$z � 	 J�-Þe�F [ F�z&F�P [ ù�úQF [ P�úGF [ øEDVU�ø � R�PpU�S ] i ] ýO�~F�ú£SfejPpUuSfe�ý [ FsF�ygc2F$R�SfFT_øMWÁSQe�F�ýVb [ F�ún�VFT_ úQF$_g_�F$U�ø`U�DX�~F�úGF4_�ù�F£S�ý!_�ù [ S [ øEz#ø ] P�úÌS�ý!Sfe�PpSVø`U&SQe�F4DVP ] P�y¢i���e�F�úQFÇ!È �Õ L k 	 Â RTz � 	 WÁý�ú � É4Êk�~Õ N�ø [ c�úQFT_�øER�SfF$_Ôt [ F$F [ FTRTS�ø�ýVU6HKJÜªgJMLOx�J
� [ _�ø [ R�ù [Q[ F$_�b�i���P�ý�ú�Ú2�uúQP�øEU�F�tnLtq�q,²ax ÿ ýVU ] i.l�ýVcgS�øER$P ]E] i&SQe�øEU�n�_�ù [ S�ø`U;�£¬=1R$P,UÝc�ú�ý¢_�ù�RTF&l�ý,b [ F�úG�pP,b ] F5n�úQF$_g_�F$U�FT_dR�ý,U�S�øEU&ùjP�P,U�_ÝF$z#ø [G[ ø?ý,U ] øEU�F [ Jô� [&[ e�ýO��UbaiÝSfe�F�ø?ú{D�úfP�ø`UíF�yKS�øEU�R�S�ø�ýVUdz#ýK_�F ]E[ t [ FTFuSfegF�ø?úÓC�øEDgJÐªax ÿ [ ùgR¹e�ý,cgS�ø`R�P ]`] ißSQe�øEUd_�ù [ SR$P,UsýVU ] i�úQF$_g_�F$U~ø`WÞSQe�F�D�úQP�øEU [ øEãTF�_�ø [ S�ú�øEb�ùKS�ø?ý,U ÿG~ t ¨ x � ¨ ��� ÿ ø [ _�ý,z]ø`UjPpSfFT_ßbai

[ zÓP ]E] F$U�ý�ùgDVe�D�úfP�øEU [ J��øz]ý¢_�F ] _�ø [ S�ú�øEb�ùgS�ø�ýVU��7øMSfe��ôÕ°²g¡ÐH{WÁý�ú\P�úQP,U�DVFoý,W«D�úfP�øEU
[ øEãTF [ 4 k ¡ kVk Hpù�z × ¨ × k ¡ÐNVHpùÁz�P [ ù [ F$_^bai�ÎuP�Sfe�ø [ ¦$§�¨�© ¡�t
LtqavVv,x�S�ý�øEUaSfF�úQc�úGFTS~Sfe�FF�y¢S�øEUgRTS�ø�ýVU ] P��¿ý,W ] ý¢R�P ] _�øM�lù [ F�ÍnY�Î _�ù [ S@ø [ P�S�i¢c�øER$P ] F�ygP,z&c ] F,J�-Þe�F+z]ý¢_�F ]`[ ý,W��P�ý�ú"Ú��uúfP�ø`U�F4tnLtq�q,²ax [ e�ý��ÝSQejPpS�D�úfP�ø`UX_�ø [ S�ú�øEb�ùKS�ø?ý,U [ �7øMSfes� × ²\P,Ug_ ¨ ´��Q� �Õ L�ùÁzúGF [ ù ] S�øEU�PpU�P ] z#ý [ S��=P��VF ] F$U�DpSfe�øEUg_�F$c2F$U�_gF$UaSZF�y¢S�ø`U�RTS�ø?ýVU ] P���P,U�_ue�F$U�RTF�R�P,UgU�ý,Se�P��,F\P ] P�úGDVFBúQFT_�_�F$U�øEU�D!FT��F$RTS$J�-Þe&ù [ ÿ Sfe�F(ýVb [ F�úG�,F$_�úGF$_�_�FTU�F$_�R�ýVUaS�ø`U;ù�P@ý,W�¤ÌP�úGo,F [Ò&ùjP [ P�ú [ Ppc�c�F$P�ú [ S�ý+b�F�R�ýVU [ ø [ SQF$UaS��7ø`Sfe;PsD�úQP�øEU [ øEãTF�_�ø [ S�ú�ø`b�ùgS�ø?ýVUÓ�,F�úni [ øEz#ø ] P�ú�S�ýSQejPpS7ø`U^SQe�F ] ý¢R�P ] _�ø`�fù [ F|ÍnYgÎ}J� ] Sfe�ý�ù�DVe|U�ý£R�ýVUa�;øEU�R�øEU�D£F�yKc ] P,UjPpS�ø?ýVU�WÁý�ú�SQe�F=Ppc�cjP�úGF$UaSÌD�úfP�ø`U [ øEãTF~_�ø [ S�ú�øEb�ùgS�ø�ýVUýpW"_�øM�lù [ FZ_�ù [ S(øEU�SQe�FZDaP ] PpRTS�ø`R\ÍnY�Î0iVFTS�F�yFø [ S [ ÿ Sfe�F�úQF!P�úQF|P+U;ùgzsb�F�ú7ý,W"c�ú�ýKRTF [G[ F [ø`UdP,Uí�£¬�1.F$Ua�;ø?ú�ý,U�z{FTUaSÓSfe�PpS�R$P,U ] F$P,_íS�ýÔ_�ù [ S�_�ýVz#øEU�PpSfFT_íbai [ zÓP ]E] D�úfP�øEU [ JÍåW�_�ù [ S#ý�ú�ø`D�øEUjP�SfF [ WÁú�ýVzÿSfe�F^F$Ua�,F ] ý,c�F [ ý,W�R�ý;ý ] F���ý ] �VFT_ [ SfP�ú [+] ý [ ø`U�D�zÓP [Q[ PpS&Pc�ú�ý¢_�øED�ø�ý�ù [ úfPpSQF�U�F�P�ú�SQe�F�R$FTUaSfF�úCý,W|�£¬=1 [ t¸YKR�ý��;ø ]`] F�Ú�1(ý�úGzÓPpU ÿ LrqVäVäax ÿ SQe�F$UúGF$RTF$UaS ] i]ø`U�sGF$R�SfFT_ÓD�úQP�øEU [ �7ø ]`] b�F [ ùgb�sGF$R�SØS�ýXP|e�ø`DVe30�ùKy]ý,W�ejP�úQ_Ócge�ý,S�ý,U [ �7øMSfe�ø`UÓP
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W�F��Ýe;ùgU�_�úQFT_+cjP�ú [ F$R [ Jl¬aúfP�ø`U [ z{P�iXb2F=úQP,c�øE_ ] iZ_�F [ S�ú�ý�iVF$_&baiXcge�ý,S�ý�m�_�ø [ øEUaSQF$D�úQPpS�ø�ýVUý,U+P4S�øEz&F [ R�P ] F [ øEDVU�ø � R�PpU�S ] i [ e�ý�úGSQF�úÌSQejP,UsSfe�PpS�úQFTÒ&ù�ø?úGF$_�S�ý4WÁý�úQz ] P�úGDVF�t ¨ Õ L�ù�zÓx
D�úfP�ø`U [ WÁú�ýVzøP,R$R�úQFTS�ø?ýVU#øEU+SfegF£DVP [ cgejP [ FXt�FTD�J«â=ejPpU�D ¦$§�¨�© ¡jLtqVäav,x�J"Ceý�ú«R�ýVU�_�øMS�ø?ý,U [S�i¢c�ø`R�P ] ýpW¥SQe�FZR$F$UaS�úfP ] úGF$D�ø�ýVU [ ý,W¥�£¬�1 ÿ Sfe�F�S�øEz&F [ R$P ] F\S�ý�WÁý�úQz(L�ù�z�m [ ø`ã$FT_;D�úfP�ø`U [ø [ F�yKc2F$R�SfF$_+S�ý�b2FBý,W1ý�úG_�F�úG�5�UN�� ´ Õ ¨ � 7¨ �K��� �Õ L k } i;ú£th��e�F�úGF 7¨ ø [ Sfe�F�P,RTR�úGFTS�ø�ýVU3úfP�SfF_gF � U�FT_ubai��uúQP�øEU�F\ÚøYgP ] c�F�SfF�ú ÿ LtqVv�qVPax�J�Ceý�úÞR�ýVz&cjP�ú�ø [ ýVU ÿ [ øEz�ù ] PpS�ø?ýVU [ bai�â=ejP,U�D
¦$§g¨�© ¡�tnLtq,äavVx~c�úGF$_�ø`RTSÞcge�ý,S�ý�m�_�ø [ øEUaSQF$D�úQPpS�ø�ýVU{S�øEz&F [ R$P ] F [ ý,W°ý�úG_�F�ú£Õ L k�� i;úØ�7ø`Sfe�øEU�PW�F��ío&ø ] ýVcjP�ú [ FTR [ ýpW2SQe�FÞR$FTUaS�úfP ] �£¬�1|JfF4Sfe�F�ú�z{FTR¹ejP,U�ø [ z [ Sfe�PpS�z{P�i!b2FÞF��&R�ø`F$UaSlPpSz{P�ø`U�SfP�øEU�øEU�D£P\D�úQP�øEU [ øEãTFØ_�ø [ S�ú�øEb�ùKS�ø?ý,UX_�ýVz#øEU�PpSfFT_Xbai [ zÓP ]`] D�úfP�ø`U [ tÁý�úÌ_gF$c ] FTSfFT_bøEU
] P�úQD,FÞD�úfP�ø`U [ x ÿ øEU�R ] ù�_�FÞSQe�F�úGzÓP ]j[ c�ùgSGSfF�ú�øEU�D|bai&e�ý,SlDaP [ P,U�_{_�F [ S�ú�ù�RTS�ø?ýVU{b�i [ e�ý¢R¹o [F�ø`SQe�F�úXP [Q[ ýKR�ø�PpSQF$_Ô�7øMSfe [ S¹P�ú
måWÁý�úGz]ø`U�DvúQF$D�ø?ýVU [ ý�úZSfe�ý [ F�øEUg_�ù�R$FT_àbaiÔc�ú�ýVcjP,DVPpS�ø`U�DúQP,_�ø�ý^sGFTS [ t*�uúfP�ø`U�FZÚøYgP ] c2FTSfF�ú ÿ Lrqav�q,b�x�J
WYX�é6X�� �Vc�g e ð\ñkg&\ gjñ�î _Q`�e;_ hj� ] h
� e ð\ñ ëdc ]fedì h£î�ñ�ò-ÞegF}eai¢cfýpSfe�F [ ø [ SfejP�S®úGF$_�_gF$U�ø`U�D�bai�l�ý,cgS�ø`R�P ]`] iamåSQe�øEU;nÔ_�ù [ S®øEUóSfegF�FTUa�Fø�ú�ýVU [ ý,W¤¥P�úQopF [ Ò&ùjP [ P�ú [ P,R$R�ý�ù�UaS [ WÁý�ú£SQe�F�ø�ú(úGF ] PpS�øM�VF ] iCúQFT_+ýVcgS�øER�P ] R�ýVUaS�ø`U;ù�P{_�ý¢F [ zÓP,opFsPU&ù�zXb�F�útýpWVý,SQe�F�úZc�úGF$_�ø`RTS�ø?ýVU [ ��e�ø`R¹e}R$P,U�b�F�SfF [ SQF$_Ôbai�WÁùgS�ù�úQF [ S�ù�_�ø`F [ J3-Þe�F+WÁý ] m
] ý��7øEU�D�c�úGF$_�ø`RTS�ø?ýVU [ z{P�iÓWÁù�únSfe�F�ú [ S�úGF$U�DpSfe�FTU�Sfe�ø [ eai¢cfý,SQe�F [ ø [ P,U�_^c�ú�ýO�;ø`_�F [ S�ú�ýVU�DR�ýVU [ S�úfP�øEUaS [ ýVU^c�eai [ ø`R�P ] c�ú�ýVc�F�úGS�øEF [ ýpW¥SQe�F|P,b [ ý�úQb�ø`U�D+z{FT_�ø?ù�z�4LVJ�� [ _�ø [ R�ù [Q[ F$_�P,b1ý��VF ÿ Í
��FTz]ø [Q[ ø?ýVU;WÁú�ýVzá_�ù [ S\Sfe�ú�ý�ù�D,euSfe�F�úQz{P ] úQF$c�ú�ý¢R$F [G[ mø`U�DoýpW�Sfe�F�R$FTU�S�úfP ]�� q���ýVcgS�øER$P ] R�ýVUaS�ø`U&ù�ù�z	F$z#ø [Q[ ø?ýVU#ø [ F�yKc2F$R�SfF$_�S�ýXb2F4c�úGF [ FTUaS�PpS
[ ýVz&F ] FT�VF ] J«Y;øEU�RTF�ýVcgS�øER$P ]E] i�m�Sfe�ø`U�_�ù [ SØ_�ýVz#øEU�PpSfFT_{bai [ z{P ]E] D�úfP�ø`U [ ø [ F�yKc�FTRTSfFT_�S�ýb2Fsz{P�øEUaSfP�øEU�FT_�PpS\P�e�øEDVegF�ú\FTÒ;ù�ø ] ø`b�ú�ø�ù�z SfFTz{c2F�úQPpS�ù�úQFXSQejP,U�ýVcgS�øER$P ]E] i�m�Sfe�ø`R¹o�S�i¢c�F_�ù [ S�ý�ùgS"S�ý4_�ø [ S¹P,U�RTF [ ýpW2P4W�FT�Ýe&ù�U�_�úGF$_+cjP�ú [ F$R [ t¸��P�ý�úÌÚ��uúfP�ø`U�F ÿ Ltq�qV²ax ÿ FTz]ø [Q[ ø�ýVUø`U;SQe�FZU�F�P�únm�Í
�½t�� ×Õ L k ù�zÓxVø [ z#ý�úGF ] øEopF ] i,J��uù [ S�WÁù�úGSQe�F�ú�ý�ùgS£e�ý��~FT�,F�ú ÿ zÓP�i�FTz]øMSP�S [ ùgbKm�z&z���z{z �=P��VF ] F$UgD,Sfe [ J«�­z�ù ] S�øM�ØP��VF ] FTU�D,SfedøEUgWÁúQP�úQFT_ [ c2F$R�S�ú�ý [ R�ýVc�øER [ S�ùg_giS�ý [ F�P�úQR¹e�WÁý�úØSfe�F�úQz{P ] _�ù [ S4R�ýVz&cfýVUgF$UaS [ ø [ úGF$Ò&ù�ø�úQF$_ÁJNKJ½��U�D�ù ] P�ú [ ø`ã$FIR�ýVU [ S�úQP�øEUaS [ c�úQF$_�øERTSQF$_Öbai Sfe�F�úQz{P ] F$z#ø [G[ ø�ýVU z]ý¢_�F ]E[ t [ F$FÑ�Ò�U�JgHKJÐN,²ax"R�P,U{c�ú�ý��;øE_gF4P [ S�ú�ýVU�DVF�úlSQF [ SÞPpSl_�F�SfF$R�S�ø`U�DsP,U]ù�U�_�F�ú ] iFø`U�DX_�ù [ S~R�ýVz&c1ýpmUgF$UaS�J�-Þe�F [ F�P�úGFXP,RTR$F [Q[ ø`b ] F|S�ý&Sfe�F!U�F�y¢S\D,F$U�F�úfPpS�ø?ýVU®ý,W [ ùgbKm�z&zÓøEUaSfF�úGW�F�ú�ýVz&FTSQF�ú [ JY;ù�R¹e [ S�ùg_�øEF [ R�P,U�b2F�R�ýVzXb�øEU�FT_u�7ø`SQe��pP�ú�øEP,b�ø ] ø`S�i^PpU�_���ý�ú4cfý ] P�ú�ø`z{F�S�úni [ S�ù�_�øEF [ S�ýR�ýVU � úGz(SQe�F�UjPpS�ù�úQF3ý,WlSfegF�F$z#ø [Q[ ø?ýVUuR�ýVz&cfý,U�F$UaS{t�FTD�J!SQe�F�úGzÓP ] � [ JsU�ýVUKmåSQe�F�úGzÓP ]
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� qÝR�ýVUaS�ø`U&ù�ù�z�4 ³�� ��� � E 7 ü ÿ Sfe�F�ýVb [ F�ún�VFT_�0eùKyaø [ F�yKc2F$R�SfF$_!S�ý�b�F�úGF$_�ùgR$F$_!baiZz]ý�úGFSQejP,U^S��Vý#ý�úG_�F�ú [ ýpWÌz{P,DVU�øMS�ù�_gF\WÁú�ýVz	Sfe�F�ýVcgS�øER$P ] S�ý&Ps�=P��,F ] F$U�D,SQe�ý,W�Õ L kVkVk ù�z�J-Þe�ø [ R$P,U�b2F!SfF [ SQF$_�ù [ ø`U�D�ö4Y�- ýVb [ F�úG�pPpS�ø?ýVU [ J=F\b [ F�úG�pPpS�ø?ýVU [ ý,W [ e�ý�úGSQF�ú � q»úQF [ S�=P��VF ] F$UgD,Sfe [ ù [ øEU�D+e�ø`DVe úQFT_ [ e�ø`WhSBúGF$_�_�FTU�F$_;Ò&ùjP [ P�ú [ R�PpU;c�ú�ý��;øE_�FZP [ S�ú�ý,U�DVF�úØSQF [ S�Jû�J�F\cgS�ø`R�P ] R�ýVUaS�øEU&ù�ù�z�úQFT_�_�F$U�øEU�D�baiuP,U�F�yKSQF$U�_gF$_�_�ø [ S�ú�ø`b�ùgS�ø?ýVUvý,W�ýVcgS�øER$P ]E] i�mSQe�øEU^_�ù [ S£zÓP�i�c�ú�ý¢_�ù�R$F|P�_�øM�lù [ F�ýVcgS�ø`R�P ] ejP ] ýsWÁú�ýVz [ R�PpSGSfF�ú�øEU�Dbý,WÂúfPp_�ø�PpS�ø?ýVU ø`UaS�ýSQe�F ] ø`U�F�m�ý,W�m [ øEDVeaS$J�-Þe�ø [ z{P�iub�F�_gFTSfFTRTSQF$_IWÁú�ýVz(e�øEDVe�úGF [ ý ] ùgS�ø?ýVU�ý,cgS�ø`R�P ] øEz{P,D�øEUgDù [ øEUgD+ö\Y�-�Jj� [ _�ø [ R�ù [G[ F$_�bai^ÎuP�únS�ø`U�tnLtqav k x ÿ [ ù�R¹e�P [ R�P�SQSfF�ú�ø`U�D�ejP ] ý3ø [ F�ygc2F$R�SfFT_S�ý+b�FZz#ý�úQF�c�ú�ýVU�ý�ùgU�R$FT_�øEU [ ý,WhS6u�m�úfP�i [ ýpW"PsW�FT�­o,F�qsJHKJÔÍåW\P [G[ ý¢R�øEPpSfFT_ [ ý,WhS�u£m/úfP�ißP,b [ ý�úQcgS�ø?ýVU~ø [ c�úQF [ F$UaS ÿ SfegF$UôSfe�F�w4m
Ppb [ ý�úGcgS�ø�ýVUFT_�DVF [ ý,W�egF�P���iuz&FTSfP ]E[ z{P�i;P ]E[ ý{b�F|_�F�SfF$R�SfFT_�øEUue�øEDVe®úQF [ ý ] ùKS�ø?ý,U�u£m/úfP�i [ c�FTRTS�úQPgJ-ÞegF�R ] F$P�úQF [ SVu£m/úfP�i [ ø`DVUjPpS�ù�úQF�ýpW~_�ù [ S���ý�ù ] _�b�FXSQe�F�_�F�SfF$R�S�ø�ýVU�ý,W~P [ e�øMWhSaøEU�Sfe�Fw4måF$_�DVF+FTU�F�úGD,iIbai�P�W�F��°FTq	_�ùgF&S�ý^SQe�F&cfý,SQF$UaS�øEP ] � F ] _�ý,W~U�F�ø`DVe�bfý�ù�ú�øEUgD�P�S�ýVz [ø`UIP�_�ù [ S|D�úQP�øEUIP [ c�úQF$_�øERTSQF$_Ibai�ÎuP�únS�ø`Uít
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ªgJ"ö(øED,edúQF [ ý ] ùgS�ø�ýVU&U�F�P�ú
m�Í
� [ c2F$R�S�ú�ý [ R�ýVcai�z{P�i+b2F�ù [ FT_�S�ýX_gFTSfFTRTS~Sfe�F�R¹ejP�úfPpR�mSQF�ú�ø [ S�øER [ ø ] ø`R�PpSQFØF$z#ø [G[ ø�ýVUsW�F�PpS�ù�úQF [ PpSjqgJwv�P,Ug_�L�äpù�zøP [ ýVb [ F�ún�VFT_ÓWÁú�ýVzr_�ù [ SVø`UsSfe�F
] ýKR$P ] ÍnY�Î}J;-Þe�F�úQFZP�úGF�P ]`[ ý+PXU&ù�zsb2F�úBýpW¥FTz]ø [Q[ ø?ýVU&W�F�PpS�ù�úQF [ P [Q[ ýKR�ø�PpSQF$_��7ø`SQe�cfý ] iamR�i¢R ] ø`RXP�ú�ýVz{PpS�ø`R�eaiK_�ú�ý¢R�P�úGbfýVU [ t�FTD�J�� ]`] P,z{P,U�_�ý ] P ¦$§g¨�© ¡�Ltq,äaHVx�Jz-ÞegF�ø?ú£F�yFø [ SfFTU�R$F
[ F$U [ ø`S�ø`�VF ] i�_gF$c2F$U�_ [ ýVU;c�eai [ øER$P ] R�ýVUg_�ø`S�ø?ýVU [ ø`U�Sfe�FZÍnY�Î ÿ PpU�_�egF$U�RTFXR�PpU�c�ú�ý��Fø`_�FR�ýVU [ S�úfP�øEUaS [ ýVU^DaP [ _�FTU [ øMS�ø`F [ P,U�_�SfFTz{c2F�úQPpS�ù�úQF [ J
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Í�U^Sfe�ø [ R¹ejP,cKSfF�ú ÿ �=F|ejP��VF|F�yKc ] ý�úQFT_;S���ý{R ] P [G[ F [ ý,WÂúQFT_�_�FTU�øEU�D&z#ýK_�F ]E[ S�ý&_gF [ R�ú�ø`b�FSQe�F7úQF ] PpS�ø`�VF ] i ] P�úGDVFÞ_�ø [ c�F�ú [ ø?ýVUbøEU&R�ý,U�S�øEU&ù�ù�z [Q] ý,c�F [ ý,b [ F�úG�VFT_�øEU&¤¥P�úQopF [V£5¤�¥�¦5¥�§¨¦ J-ÞegF � ú [ S¥R ] P [Q[ R�ýVU [ ø [ S [ ýpW�z&F$R¹ejP,U�ø [ z [ ��e�F�úGF$bai!SQe�F^úQF$_g_�F$U�ø`U�D�ø [ P [Q[ ý¢R�øEPpSfFT_|�7øMSfeø`UaS�ú�ø`U [ ø`R�P ]`] iZÛÉúQF$_�H�F$z#ø [Q[ ø?ýVUZPpU�_|SQe�F [ FTR�ýVU�_ ÿ �7ø`SQeZz{FTR¹ejP,U�ø [ z [ ��e�F�úGF ] øEU�F�m/ý,W�m [ øED,e�SPpb [ ý�úGcgS�ø�ýVUÓc�ú�øEz{P�ú�ø ] isb�i{_�ù [ S�P,U�_ÓDaP [ ø [ Pp��F$R�S�ø`U�D�ý�ù�úl�;øEFT� S�ýXSfegF\Ò&ùjP [ P�ú [ J �£[ mø`U�D�Sfe�F|P��pP�ø ] P,b ] F4_jPpSfP ÿ �~F|P�ú�ú�ø`�VF|PpSÞSQe�F�WÁý ]E] ý��7øEU�Dsz{P�ø`U�R�ýVU�R ] ù [ ø?ýVU [ 4
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LVJ�-Þe�F6¿I¼ÁÀ R�ý ] ý�ù�ú [ _�ý\U�ýpS�R�ý�ú�úQF ] PpSQF~�7ø`SQesF�øMSfe�F�ú¥SQe�F [ S�úQFTU�D,Sfe3ýpWAúfP,_�ø�ý\R�ý�úQFFTz]ø [Q[ ø?ýVUbý�ú�SfegF�FTÒ;ù�ø`�pP ] FTUaSl�7ø`_gSfe [ ýpW�z#ý [ Slb�ú�ýaP,_ ] øEUgF [ J�-Þe�ø [ ø [ R�ýVUaS�úQP�úGi�S�ý|SQejPpSF�yKc�FTRTSfFT_�ø`W"SQe�FsR�ý ] ý�ù�ú [ �~F�úGF�c�ù�úQF ] i�_�ù�FXS�ý�PÓb2F�P,z&F$_ [ i¢U�R¹e�ú�ý,S�ú�ýVUIR�ýVz&cfý,U�F$UaS_�ýVz]ø`UjPpS�øEU�DXSQe�FZU�F�P�únm�Í
�Â0eùKy�J
NKJßYFýVz&F ý,W�Sfe�FCúGF$_�_�F [ S{¤ÌP�úQo,F [ Ò&ùjP [ P�ú [ e�P��,F^U�F�P�ú
m�Í
��Ã�S�ý�Ã;ýVcgS�øER�P ]~[ c�FTRTS�úQP ]S�ù�úQU�ýO�,F�ú [ ��e�øER¹eIejP��VF�S�ý^b2F�P [ F�yKS�úQFTz{F+P [ c1ý [G[ øEb ] F�P [ P ]E] ý��~F$_�bai [ øEz&c ] F [ i¢UKmR¹e�ú�ý,S�ú�ýVU;Sfe�F�ý�úGi,J � U�úGF�P ] ø [ S�øER�cjP�úGS�ø`R ] F|FTU�F�úGD,i;_�ø [ S�ú�øEb�ùgS�ø?ýVU [ SfejPpS4P�úGF!U�F$P�ú ] i�z#ýpmU�ýKFTU�F�úGDVFTS�øERaøEU^UjP�S�ù�úGF!P�úQF�úQFTÒ;ù�ø?úQFT_�J
²gJG-Þe�F7ýVb [ F�úG�,F$_dúGF$_�UgF [Q[ P [ P\WÁù�U�R�S�ø�ýVU3ý,W�F$z#ø [Q[ ø?ýVU ] øEUgFÞÑÄy P�úGD�ù�F [ PpDaP�øEU [ S«Pz&F$R¹e�P,U�ø [ zÏ��e�F�úQFZSfe�F�úQFT_�_�FTU�øEU�D#ø [ _�ù�F�S�ý&P,UvøEUaS�ú�øEU [ øER�P ]E] i+�pP�úniFø`U�DbýVcgS�øER�P ] � � qR�ýVUaS�ø`U;ù�ù�z [ ý�ù�úQRTF,Jû�J=-Þe�F�R�ý ] ý�ù�ú [ P�úQF�P ]E[ ýdøEU�R�ýVU [ ø [ SQF$UaS��7ø`SQeuSfe�F�úQz{P ] FTz]ø [Q[ ø?ýVUuWÁú�ýVzáe�ý,S�_�ù [ Sø`U�Sfe�F�Û [ SfFTF$cÅHOyÀø`F$U}t�e�ø`DVe�x~WÁúGF$Ò&ù�F$UgRTi ] ø`z]øMS=ý,W�SfegF|b ] P,R¹o�b1ýK_gidúfP,_�ø�PpS�ø?ýVU ] P��ZJ
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LVJXYFø`U�R$Fs_�ù [ S�ø [ F�yKc2F$RTSQF$_IS�ý úGF [ ø`_�F�PpS\_�ø [ S¹P,U�RTF [�] P�úQDVF�ú�SQejP,U�Sfe�FsÙØ��� ÿ Sfe�FR�ýVUaS�ø`U;ù�ù�z PpU�_�F$z#ø [G[ ø?ý,U ] ø`U�F [ P�úQFØF�yKc�FTRTSfFT_�S�ý�b2F=úQFT_�_�F$UgF$_+F$Ò&ùjP ]`] i,JG-Þe�ø [ F�yKc ] P�mU�PpS�ø�ýVU�ø [ R�ýVU [ ø [ SQF$UaSZ�7ø`Sfe�SQe�FbýVb [ F�úG�pPpS�ø?ýVU�Sfe�PpS�Sfe�FbúGF$_�U�F [Q[ _�ý¢F [ U�ý,SZR�ý�ú�úGF ] P�SfF�7øMSfe�SfegF!ÑÄy [ ý,W¥b�ú�ýaPp_;FTz]ø [Q[ ø?ýVU ] øEU�F [ JNKJ�-Þe�F�úGF£P,c�c2F�P�ú [ S�ý�b2F�P\R�ý�ú�úQF ] PpS�ø�ýVUXb2FTS��~F$FTUdýVcKS�øER$P ] P,U�_Ë¿Ô¼3ÀáR�ýVUaS�ø`U;ù�ù�z

[G] ýVc2F{SQejPpS@ø [ R�ýVU [ ø [ SfF$UaSs�7øMSfeÔSQe�FÓD,F$U�F�ú�øERuL����ÔS�i¢c�F�_�ù [ S�F�y¢S�øEUgRTS�ø�ýVU ] P��ZJR-Þe�Fý,b [ F�úG�pPpS�ø�ýVU+SfejPpS�ýVcgS�øER$P ]�[Q] ýVc2F [ P,c�c2F�P�ú^úQFT_�_�F�ú«Sfe�P,U{SQe�ý [ F�øEUaSQF�úQc1ý ] PpSfFT_{b2FTS��~F$FTU¿�Ì+PpU�_RÀÁÍbø [ U�ýpS�F�yKc�FTRTSQF$_+ù�Ug_�F�úÞSfegF [ i¢U�R¹e�ú�ýpS�ú�ý,Uuz#ýK_�F ] J
L*û�N
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] øEU�F�m/ý,W�m [ ø`DVeaS�JYFý,z{F&c�eai [ øER$P ] c�ú�ýVc2F�únS�øEF [ ý,W=Sfe�FÓP,b [ ý�úQb�ø`U�Duz&F$_�ø�ù�z øEUÔ¤ÌP�úGo,F [ Ò&ùjP [ P�ú [ _�ø·múGF$R�S ] i�øEz&c ] ø`F$_{WÁú�ýVzÏSQe�F�ýVb [ F�úG�pPpS�ø?ýVU [ P�úQF�Sfe�F�WÁý ]`] ý��7øEUgD;4LVJ�-Þe�FÓP,z#ý�ù�UaSoýpWÞ_�ù [ SsF�y¢S�øEU�R�S�ø?ý,U\úQFTÒ&ù�ø?úGF$_ÔS�ýuF�yKc ] P�øEUISfegFdúQFT_�_�FTU�F$_àR�ýVUKmS�øEU&ùjP�ø [ úQF ] PpS�øM�VF ] i [ z{P ]`] ÿ b�F�øEU�D�S�iKc�øER�P ]E] i � É\Êk�;� Nít¸¯�þ � ÊøÕ k ¡wHVx�JÒ-Þe�ø [ ø [R�ýVU [ øE_�F�úfP,b ] i [ z{P ]`] F�ú�SfejP,U�SfejP�S@ø`Ua��ýVopF$_}WÁý�útý,b [ R�ù�ú�ø`U�D�z#ý ] F$R�ù ] P�ú4S�ý�ú�ø�ø`U}�£¬=1PpU�_ ÿ ø [ R�ýVU [ ø [ SfFTU�SÓ�7ø`Sfeºù�U�ø � F$_ z#ýK_gF ]E[&[ ø`U�R$F®ý�ù�ú ] øEUgF�m/ýpW�m [ ø`DVeaS�S�ýÔSQe�FuRTF$UaS�úQP ]�£¬=19øEU·0�P�S [ c�FTRTS�ú�ù�zÓúQP,_�ø?ý�Ò&ùjP [ P�ú [ ø [ U�ý,S�F�yKc2F$R�SfF$_�S�ýbøEUaSfF�úQRTF$cgS�PsS�ý�ú�ù [ JNKJ�-Þe�F7ýVb [ F�úG�,F$_&_�F$D�úQF$FBýpWfúGF$_�_gF$U�ø`U�D|P�úQD�ùgF [ øEUsW�P���ý�ù�ú"ý,W�P,UÓl�ý,cgS�ø`R�P ]`] iamåSQe�øEU;nt�cfý [Q[ ø`b ] i|e�ýpS�x¥_�øM�lù [ FØ_�ù [ S«R�ý,z{c1ýVU�FTU�SÌ�7ø`SfesP\D�úfP�ø`U [ ø`ã$FØ_�ø [ S�ú�ø`b�ùgS�ø�ýVUX_�ýVz]ø`UjPpSQF$_bai [ zÓP ]E] D�úQP�øEU [ ÿ [ øEz#ø ] P�úlS�ý+SQejPpS7ø`U���ýVo,FT_�WÁý�úØSQe�F ] ý¢R�P ] ÍnY�Î}JF\UuSQe�FsbjP [ ø [ ý,W�Sfe�F [ F [ øEz&c ] FtýVb [ F�ún�,P�S�ø?ý,UjP ] SfF [ S [ ÿ �~FsR�ýVUgR ] ùg_�FXSfegFX_jPpSfPdýVUúGF$_�¤¥P�úQopF [6£5¤�¥�¦5¥�§¨¦ R�PpUsb�Flb2FTSQSQF�ú¥F�yKc ] P�øEU�FT_XbaiZSfe�F~_�ù [ SÌF�y¢S�ø`U�RTS�ø?ýVU!z]ý¢_�F ] úQPpSfegF�úSQejP,U�ÛÐc�ù�úQF ] i½H�bai�P,U�ø`UaS�ú�ø`U [ ø`RZF$z#ø [Q[ ø?ýVU;c�ú�ýVc�F�úGS�i,J�-ÞegFoúQFT_�_�FTU�øEU�D]øEU [ ý�ù�úGR$F [ F�y�me�øEb�øMS�øEUgD&�~F�P,oVm ] øEUgF$_�ÙØ�Ám���PpR!S�i¢c�F�c�ú�ýVc2F�únS�øEF [ e�ý��~FT�,F�ú�ø [�] øEopF ] i;S�ý�b2FXc�ù�úGF ] i�ø`UKmS�ú�ø`U [ ø`R|t�F$DgJ�b�F$P,z{FT_ [ i¢U�R¹e�ú�ýpS�ú�ý,U�x^ø`U#ý�ú�øED�øEU�J��®b2F�Ppz{FT_ [ iKUgR¹e�ú�ý,S�ú�ýVUÓR�ýVz&cfý,U�F$UaS

L*ûa²



_�ýVz]ø`UjPpS�øEU�DISfe�F�UgF�P�ú
m�Í
�Ô0eùKypø`UíSfegF�Ò;ù�P [ P�ú [ t�c�úGF [ ù�zÓPpb ] iôS�ýôP ] F [G[ F�úÓF�y¢SfFTU�SSQejP,UvøEU�SQe�F|ÙØ�Ám
��P,R [ xØR�P,U�U�ý,S£b�F�ú�ù ] F$_Cý�ùKS�R�ýVz&c ] F�SfF ] iVJ�� R�ýVzsb�ø`UjPpS�ø?ýVU ý,W¥b1ý,SfePpb [ ý�úGcgS�ø�ýVUIz{FTR¹ejP,U�ø [ z [ P,U�_�øEUaS�ú�øEU [ øER�P ]E] iCúGF$_}F$z#ø [Q[ ø?ýVU�R�ý�ù ] _�SQe�F$U�b�F+c�úGF [ F$UaS�J-Þe�ø [ �7ø ]E] b2F4WÁù�úGSQe�F�úVøEUa�VF [ S�ø`DaPpSQF$_�ù [ øEU�DXcfý ] P�ú�ø [ PpS�ø?ýVUbýVb [ F�ún�pPpS�ø�ýVU [ ø`U^â=ejP,cKSfF�úÞvKJ

L*û�û



Õ Ö ×ÙØÛÚÓÜÞÝ ß
Õ àâáâÚ�ÝoãGä åæÚ.ã�àâá ç Ýµàéè Ú.Ö Ü ê àìë>Ú
í ×ÔîG×ðïòñ

óUôÅõOö § ö ¥�§ ö Ñ*÷�Ð�ø�ù�Ï½ú ¦ ÐQû�üýùÿþ õ Ñ���Ñ õOö þ�ü Ð�÷pÑ õ ¥ Ñ�ù�ü�ü ¤ ��ù�Ï ö ¦��¥ Ï½úËÑ õOö þ�ü ¥�§ ö Ñ õ ¥ Ñ�Ð�� ¦�� ¤�§ ö ¦
	��
 � ±O»�¶�¯����ÅÉk­�Ç�¶f­����������
�^��� ��%� �1�#���8��� "�$#&%
-ÞegF·¿°¼!À R�ý ] ý�ù�ú [ ý,WÞU�ý�úQz{P ] úfP,_�ø?ý;DaP ] POy�ø`F [ P�úGF{o�U�ý���UÔS�ýub2F{Ò&ù�øMSfF#úQF$_ ÿ F�y�me�øEb�øMS�øEUgD�P [ ø`z]ø ] P�ú�_�ø [ c2F�ú [ ø?ý,U}S�ý;Sfe�ý [ Fdý,b [ F�úG�VFT_~øEU}SQe�F�¤¥P�úQopF [s[ P,z&c ] FpJ�-ÞegF [ F
[ ý�ù�úGR$F [ P�úQF@ý,WhSfFTU�P [Q[ ýKR�ø�PpSQF$_;�7ø`Sfe�D�ø�PpU�S�F ]`] ø`cgS�ø`R�P ]`[ P,U�_uSQe�F�ø�ú�R�ý ] ý�ù�ú [ P,c�c2F�P�ú�S�ýb2F�ù�U�øMWÁý�úQz ] i{_�ø [ S�ú�øEb�ùgSQF$_vý��VF�ú�SfegF@úQP,U�DVF|² ×Õ ¿VÌ�¼�À ×Õ vXWÁý�ú7úQFT_ [ e�øMWhS [ ± ×Õ N;t�Î;R�mâØP�úGSfeai ÿ Ltq�qV²^P,U�_�úQF�W�F�úQFTU�R$F [ SQe�F�úGF�øEUjx�J+ÍåS�ø [ c1ý [Q[ øEb ] FXSfejP�S|SQe�F+e�ý [ S!DVP ] P�yFø`F [ ý,W¤¥P�úQopF [v£5¤;¥�¦5¥�§¨¦ P ]E[ ý�F�yKe�ø`b�ø`S [ øEz#ø ] P�ú~c�ú�ýVc2F�úGS�øEF [ JÄy}FZSQe�F�úGFTWÁý�úGFZR�ýVU [ øE_�F�úÞ��e�FTSQe�F�úSQe�F7úQF ] PpS�ø`�VF ] i@úQFT_,¿ô¼AÀ(R�ý ] ý�ù�ú [ ý,WÁ¤ÌP�úQo,F [ Ò&ùjP [ P�ú [ P�úGF�_�ù�FÞS�ý!P�cfý [G[ ø`b ] FÞR�ýVUaS�ú�ø·mb�ùgS�ø�ýVUÓWÁú�ý,z�P l�úQFT_;n [ SQF ]`] P�úlR�ýVz&c1ýVU�F$UaS~WÁú�ýVz°SfegF�ø?ú~e�ý [ SØDaP ] P�yFøEF [ JÄ-°ýs_�F�SfF�úGz]ø`U�F��egFTSfegF�ú�Sfe�ø [ ø [ S�ú�ù�F ÿ �~F�U�F$FT_+S�ý�Ò&ùjP,UaS�øMWhi!SQe�FÞR�ýVUaS�ú�øEb�ùgS�ø�ýVUXWÁú�ý,z�SQe�FÞe�ý [ S«DaP ] POyKiSQe�ú�ý�ù�DVe�ý�ùKSÞSfe�F�ýVcgS�øER$P ] S�ý+U�F$P�únmåÍ
�­�ØP��,F ] FTU�D,SQe�úQFTD�ø?ý,U�J�\F�SfF�úGz]ø`U�øEUgD+SQe�F|e�ý [ S�DaP ] P�y¢i�c�ú�ýVc2F�úGS�øEF [ ý,W�úfP,_�ø?ýpmåÒ;ù�P [ P�ú [ P,U�_�Ù=��m���P,R�m�S�iKc2F
[ ý�ù�úGR$F [ P�úQFXR�ú�ù�R�ø�P ] WÁý�ú [ S�ù�_�øEF [ ý,W��£¬=1 F���ý ] ùgS�ø�ýVU�P,Ug_uSfF [ S�ø`U�D�ù�U�ø � FT_ [ R¹e�FTz{F [ J� [ øEDVU�ø � R�PpU�S|U&ù�zsb2F�útý,WØÙØ�Ám
��P,R [ P,U�_�ý,SQe�F�ú|R�ý�úGF�må_�ýVz#øEUjPpSQF$_�úfPp_�ø?ý ] ý�ù�_}�£¬=1P�úQF [ ù�ú�ú�ý�ù�U�_�FT_^b�i{U�FTb�ù ] ý [ ø`S�øEF [ ��e�ý [ FaýVcgS�øER�P ]�[ c�FTRTS�úQP�P�úQF��VF�úni [ øEz#ø ] P�ú«S�ýXSfe�ý [ FýpWÞD�ø�PpU�S!F ]`] ø`cgS�ø`R�P ]`[ t�FTD�J�Î®ø ]`] F�ú ÿ CeúGF$U�R¹eàÚ÷ö�P�� ] FTi ÿ Ltqavpä � ��] ú�øER¹e ÿ Ltq,äVä �Ä-¥P�i ] ý�ú

L*û�H



¦$§g¨�© ¡�Ltq�qVªVx�JÌ� z{P�s�ý�ú�ø`S�i@ý,W�Sfe�F [ F£e�ý [ S«DaP ] POy�ø`F [ e�P��,F�b�FTF$U&_�FTSQF$RTSQF$_#øEU [ ý�ù�úQRTF [ PpSúGF ] PpS�øM�VF ] i ] ý��`úGF$_ [ e�ø`WhS [ ��± ×Õ k ¡`L ÿ ��e�F�úGF|SQe�FZDaP ] P�y¢i30eù¢yCø [ F$P [ ø ] i�_gFTSfFTRTSQF$_�J=YFøEUgR$Fz#ý [ S4Ò&ùjP [ P�ú [ P�úQFsP�S4e�ø`DVe+úGF$_ [ e�ø`WhS [ ÿ e�ý [ S4DaP ] POyKi;_�F�SfFTRTS�ø�ýVU [ e�P��,Fsb2F$F$U�_�ø �&R�ù ] S_�ù�F£S�ý!R�ýVUaS¹P,z#øEU�PpS�ø�ýVU�bai�Sfe�F�ø?ú [ S�ú�ýVU�D!U&ù�R ] F�P�ú«F$z#ø [G[ ø�ýVU�J"��F$RTF$UaSØe�øEDVebúQF [ ý ] ùgS�ø�ýVUø`zÓPpD�øEU�Doù [ ø`U�D&ö\Y�- e�P [ úQFT�,F�P ] F$_;SfejPpS�P+zÓPts�ý�ú�øMS�idý,WÌe�øED,evúGF$_ [ e�ø`WhS£Ò&ùjP [ P�ú [ P ]`[ ýúGF [ øE_�F�øEU^D�øEP,UaSÞF ]`] ø`cgS�ø`R�P ]`[ t�ö(ùgSQR¹e�øEU�D [ ÚøÎ®ý�ú�ú�ø [ ÿ Ltq�qaH��jÙØP,e�R$P ]E] ¦$§g¨�© ¡�Lrq�qaHVx�J-Þe�FoýVcgS�ø`R�P ]�[ c�FTRTS�úQP ] F$U�F�úQD,i�_�ø [ S�ú�øEb�ùgS�ø?ýVU [ t¸YgÑ/� [ x7ý,W�F ]`] ø`cgS�ø`R�P ]`[ P�úQFXP ]E]�[ øEz�mø ] P�ú�øEU [ ejPpc�FpJÓ�ØSv� �Õ ² kVk,k ü� ÿ SQe�FTi�ú�ø [ F [ SfFTF$c ] i�ù�c�S�ý�ÕÊû kVkVk ü� ��e�F�úQF�P [ ejP�úQc
[ SfFTcKm ] øEo,F}R�ùgS�ý,�»ø [ ýVb [ F�ún�VFT_�J -Þe�ø [ R�ùgS�ýp�Äø [ ý,WhSQF$U9úQF�W�F�ú�úQF$_ S�ý P [ SQe�Fml�û kVkVk��U�D [ S�ú�ý,z»b�úGF�P,ofn�P,U�_sø [ R�P�ù [ F$_ÝbaiÔSQe�F�_�F�P�úGSfesýpW�e�ý,S&P,U�_ßi�ý�ù�U�D ÿ ù [ ùjP ]`] iµFPpU�_ôÙlmåS�i¢c2F [ SfP�ú [ �7ø`Sfe}S�øEz&F ÿ ��e�ý [ F [ c2F$RTS�úfP�z#ý [ S ] i�_�ýVz#øEU�PpSfF{PpSX�=P��VF ] F$UgD,Sfe [� × û kVk,k ü� øEUaS�ý&SQe�F � qsJ2Ceý�ú���×Õ û kVk,k ü� ÿ SQe�F!F�yFø [ SQF$U�RTFoý,W"P&zoù ] S�øEc ] FTSBý,WÌe�F�P���iz&FTSfP ] Ppb [ ý�úGcgS�ø�ýVU ] ø`U�F [ P�ú�ø [ øEUgDÓWÁú�ýVz [ SQF ]E] P�ú\P�Sfz#ý [ c�egF�úQF [ ÿ úQF [ ù ] S [ ø`UIP [ SfFTF$c2F$UKmø`U�D�ýpWØSfe�FÓb�úQF$P,o�JR-Þe�F�c�úQF [ F$U�RTF ý,WÞSfe�ø [ W�F�PpS�ù�úQF&Sfe&ù [ c�ú�ý��Fø`_�F [ P [ ø`DVUjPpS�ù�úQF+WÁý�ú_gFTSfF�úQz#øEU�ø`U�D���e�FTSQe�F�ú\P,U�ù�Ug_�F�ú ] i;øEU�D&F ]`] ø`cgS�ø`R�P ] e�ý [ S�ø [ R�ý,U�S�ú�ø`b�ùgS�ø`U�D+S�ý{SQe�FZS�ý,SfP ]
] øEDVeaS$JÍ�U;Sfe�ø [ R¹e�P,cgSfF�ú ÿ �~FX_�F [ R�ú�øEb2FXPpU®ù�U�b�øEP [ FT_uz&FTSQe�ýK_�SQejPpS�ù [ F [ SQe�F [ øEãTFtýpWÌSfe�ø [R¹e�P�úfP,R�SfF�ú�ø [ S�ø`R{b�úGF�P,o�øEUISfegFdýVcgS�øER$P ]«[ c2F$RTS�úfP�ýpW�¤ÌP�úGo,F [ Ò;ù�P [ P�ú [ S�ý�Ò&ùjP,UaS�øMWhi�Sfe�Fe�ý [ SÞDVP ] P�y¢i+R�ýVUaS�ú�ø`b�ùgS�ø?ýVU�J�yÔFuù [ F4SQe�ø [ z&FTSQe�ý¢_{S�ýoøEUa�VF [ S�ø`DaPpSQF4��e�FTSQe�F�úØSQe�F\e�ý [ SDVP ] P�yFø`F [ ý,W�¤ÌP�úGo,F [ Ò;ù�P [ P�ú [ R$P,U [ øEDVU�ø � R$P,UaS ] iXR�ýVUaS�ú�øEb�ùgSfF�S�ýZSfe�F�ýVcgS�øER$P ] P,U�_&U�F�P�únmÍ
�®R�ýVUaS�ø`U&ùjP{PpU�_�egF$U�RTF!R$P�ù [ F�SQe�F [ c�úGF�P,_®øEU�¿VÌ\¼.ÀËÍ+R�ý ] ý�ù�ú [ ýVb [ F�ún�VFT_�J-Þe�F|c ] P,U®ýpWÌSfe�ø [ R¹ejP,cKSfF�ú(ø [ P [ WÁý ]`] ý�� [ 4�Í�U [ F$R�S�ø�ýVUuªKJwN ÿ �~FXc�úQF [ F$UaS�P�c�úGF ] øEz�mø`UjP�úni}_�ø [ R�ù [Q[ ø?ýVU~ýVU}Sfe�F�e�ý [ S�DaP ] P�y¢i�R�ýVUaS�ú�øEb�ùgS�ø�ýVUjøEUß¤ÌP�úGo,F [ Ò&ùjP [ P�ú [ baiÔR�ýVz�mc�P�ú�ø`U�D�Sfe�F�ø?ú�À�m�bjPpU�_ßö�ù�b�b ] F#úGF ] PpS�ø�ýVU�S�ý^SfejPpStýVb [ F�ún�VFT_ßWÁý�úaúfP,_�ø?ý;DaP ] POy�ø`F [ J{Í�U
[ F$R�S�ø?ý,U�ªKJÐ² ÿ �=F�ý�ùKS ] ø`U�F�ý�ù�úÞz{F�Sfe�ý¢_ ù [ F$_^S�ý�Ò&ùjP,UaS�øMWhiÓSQe�F�e�ý [ S�DaP ] POyKi{R�ý,U�S�ú�ø`b�ùKmS�ø?ýVUÁJÌ�­_�ø [ R�ù [Q[ ø?ýVUdý,W�SfegF [ c2F$R�S�úQP ] _�PpS¹P!P,U�_�P [G[ ù�z&F$_døEU�c�ùKS=cjP�úfP,z&FTSQF�ú [ ø [ D�ø`�,F$Uø`U [ F$R�S�ø?ý,UßªgJIû�J���F [ ù ] S [ P�úGF&c�úQF [ F$UaSfFT_~øEU [ F$R�S�ø�ýVUßªgJÐHKJ�Í�z&c ] øER�P�S�ø?ý,U [ WÁý�útù�U�ø � F$_
[ R¹e�F$z&F [ P�úQF&F�yKc ] ý�úQFT_\øEU [ FTRTS�ø?ýVUÔªgJÐª�P,U�_múQF [ ù ] S [ _�ø [ R�ù [Q[ F$_sø`U [ F$RTS�ø?ýVUÔªgJÐvKJ�� ]`]úGF [ ù ] S [ P�úQF [ ù�z&z{P�ú�ø [ F$_ ø`U [ F$R�S�ø�ýVUuªKJÐägJ

L*ûaª



�^�"! # 1�:������ ��%��X1"3 ��%�9&:�'� ��
$+�! "�$#&%
� [ P,UdøEU�øMS�ø�P ] Ò;ù�øER¹o�SfF [ SØS�ý�P [Q[ F [G[ Sfe�F(úQF ] PpS�øM�VF£DaP ] P,RTS�øER£R�ýVUaS�ú�øEb�ùKS�ø?ý,U]ø`UÓSfe�F�U�F�P�únmÍ
�»ø`UÔ¤¥P�úQopF [ Ò&ùjP [ P�ú [ ÿ �~FÓR�ýVz&cjP�úQF�SQe�F�ø�ú�À�m�±®úGF ] P�S�ø?ý,UI�7øMSfeISfejP�SoýVb [ F�ún�VFT_ÔWÁý�úúQP,_�ø�ý�DaP ] POy�ø`F [ J�y}F£P [Q[ ù�z{FÞSQejPpS�SfegF£e�ý [ S«DaP ] P�y¢i�À�måbjP,U�_ ] ù�z]ø`U�ý [ ø`S�ø`F [ ý,WÁ¤ÌP�úGo,F [Ò&ùjP [ P�ú [ P�úQF [ ø`z]ø ] P�ú�S�ýßSfe�ý [ F�ý,W|U�ý�úQz{P ] úfP,_�ø�ýßDaP ] P�yFøEF [ J�Í�U�ýpSfe�F�ú��Vý�úG_ [ ÿ �=FP [Q[ ùgz{F+SfejP�S!SQe�FÓe�ý [ S!DaP ] POyKi ] ù�z#øEU�ý [ ø`S�øEF [ ý,W�0�P�S [ c�FTRTS�ú�ù�z úfP,_�ø?ý [ ý�ù�úGR$F [ P,U�_F�y¢SfF$Ug_�F$_sc1ý��=F�úGWÁù ] úQP,_�ø?ýÞDVP ] P�yFø`F [ P�úGF�U�ý,S [ ø`DVU�ø � R�P,UaS ] i\b�øEP [ FT_!bai [ F ] F$RTS�ø?ýVU|FT��F$R�S [ø`U�Sfe�F�úfPp_�ø?ý�J-Þe�F�À�m�±�úGF ] PpS�ø�ýVU\ý�ú+ö�ù�b�b ] F�_�øEP,D�úfPpzèejP [ b�FTF$U~ýVU�F ý,W�SQe�F�z]ý [ S�F��ÁFTRTS�øM�VFz&F�PpU [ ý,WÁP [Q[ F [Q[ øEU�D|Sfe�F ] ù�z]ø`U�ý [ ø`S�i|FT��ý ] ùgS�ø?ýVU3ø`UbúfP,_�ø�ý�DaP ] P�yFøEF [Ì[ øEUgR$FÞSfe�F�À�måbjP,U�_ø [ z#ý [ S ] i+_�ý,z]ø`UjPpSfFT_�bai.l�ý ] _;n!cjP [G[ ø`�,F ] iÓF���ý ] �Fø`U�D [ SfF ]`] P�ú~cfý,c�ù ] P�S�ø?ý,U [ J"âVýVUaS¹P,z�mø`UjPpS�ø?ýVU&WÁú�ýVz	P,R�S�ø`�,F\FT��ý ] ùKS�ø?ý,UjP�úGi&F��ÁFTRTS [=[ ù�R¹e�P [ i�ý�ù�U�D [ S¹P�úGb�ù�ú [ S [ P�úQF\z#øEU�ø`zÓP ] J-ÞegF [ F��=P��VF ] F$UgD,Sfe [ P�úGF�P ]`[ ý ] F [Q[X[ F$U [ ø`S�ø`�,FÓS�ý�F��ÁFTRTS [ ý,W�PuR¹ejP,U�D�øEU�D+úGF [ S�WÁúfP,z&Fb�P,U�_�cjP [Q[ �7øMSfe�úGF$_ [ e�ø`WhS4P [ R�ýVz&cjP�úGF$_�S�ý{SQe�FoýVcKS�øER$P ] m � qXJO-Þe�F [ ejP,_�FT_�úQF$D�ø?ýVU®øEUCÂøED�J¥ªgJML [ e�ý�� [ Sfe�F ý,b [ F�úG�VFT_ºúQP,U�DVF ýpW�À�måbjP,U�_àz{P,DVU�ø`S�ùg_�F [ WÁý�ú�úfP,_�ø?ý�DaP ] P�yFøEF [P [ P�WÁùgU�RTS�ø?ýVUCý,WÂúQFT_ [ e�øMWhS£P [ _�FTSQF�úGz]ø`U�F$_�WÁú�ý,z P�U&ù�zsb2F�ú7ý,WÂøEU�_�FTc�FTU�_�FTU�S [ S�ù�_�ø`F [t [ FTFuÎ;R�âØP�únSfeai ÿ Ltq�qV²�P,Ug_UúGFTW�F�úQF$UgR$F [ SfegF�úQF�øEU�x�JÔ�ØS ] ý���úQFT_ [ e�ø`WhS [ t�± ×Õ k ¡MLOx ÿ Sfe�Fz{P,DVU�ø`S�ùg_�F [l[ cjPpU × k ¡IûszÓPpDVU�ø`S�ù�_�F [ ÿ ��e�ø ] F£S�ýO�=P�úG_ [ ±XÕ N ÿ SfegF [ c�úGF�P,_ ø`U�R�úGF�P [ F [S�ý|Õ N4zÓP,D,U�ø`S�ù�_�F [ JÌÍåS«ejP [ b�FTF$U [ ù�D,DVF [ SfF$_&SfejP�S"Sfe�ø [ øEU�R�úQF$P [ FBø [ _�ù�FÞS�ý\SQe�FBýVU [ FTSýpW��£¬�1 ] ø`U�F£P,U�_{R�ýVUaS�ø`U&ù�ù�z½F$z#ø [G[ ø?ý,U [ SQejPpS~F$UaSfF�ú~SQe�F�À�måbjP,U�_ÓPpS=e�øEDVe#úQFT_ [ e�øMWhS [t�Ñ«P ] F [ Úø��P�� ] øEU�D [ ÿ Ltq�qV²ax�J� ]E[ ý�c ] ý,SGSfF$_ ø`U�C�ø`D�JgªKJ`LZP�úGF4SfegFaýVb [ F�úG�,F$_>Àÿz{P,DVU�øMS�ù�_gF [ WÁý�úÞ¤ÌP�úGo,F [£[ ý�ù�úGR$F [R�ý�ú�úGF [ cfýVUg_�øEU�D^S�ý^R�ý ] ý�ù�ú [ ¿VÌX¼ºÀ × û}t � ]`] F$_IR�ø?úQR ] F [ x\P,U�_Ó¿VÌ!¼&À � ûÔt�ýVc2F$UR�ø?úGR ] F [ x�J/F4�VF�úQP ]E] ÿ �VF�úGi ] øMSQS ] F=ý��VF�ú ] PpcÓb2FTS��~F$F$U{Sfe�F�úfP,_�ø?ý|DaP ] POyKisP,U�_Ó¤ÌP�úGo,F [ zÓP,D�mU�ø`S�ùg_�F [ ø [ ýVb [ F�úG�,F$_�J�� zÓP�s�ý�ú�ø`S�i®ý,W«SfegF+¤ÌP�úGo,F [Z[ ý�ù�úQRTF [ P�úGF�z]ý�úGFXSfe�P,U�N�zÓP,D�mU�ø`S�ùg_�F [ b�ú�ø`DVeaSfF�úZSfe�P,UÔSfegF{z&F�P,U\øEUISfe�F{DaP ] POyKi À�m�±�úQF ] PpS�ø?ýVUÁJ·-Þe�ø [ R�P,UgU�ý,Ssb2FF�yKc ] P�ø`U�F$_ baidPßcfý [G[ ø`b ] F�_�ø`��F�úQFTU�R$F�ø`UdSfe�F [ øEãTF�ý,W!P,c2F�úGS�ù�úQF�ù [ FT_6ø`UíSfe�F�cge�ýpmS�ýVz&FTS�úni�S�ý&_�F�SfF�úGz]ø`U�F�À»z{P,DVU�øMS�ù�_�F [Þ[ ø`U�R$Ftø`S�R$P,U�ýVU ] i^P,RTR�ý�ùgU�S£WÁý�ú£PpS£z#ý [ S�P,UùgU�R$F�úGS¹P�øEUaS�ibý,W�Õ k ¡wN�zÓPpDtø`U,À»t�Î�R�âØP�úGSQeai ÿ Lrq�qV²ax�JG-Þe&ù [ ÿ ø`W2Sfe�F£e�ý [ SlDaP ] POy�ø`F [ ý,W¤¥P�úQopF [Z[ ý�ù�úQRTF [ ejP��VFsSQe�FsS�i¢c�øER$P ] À z{P,DVU�øMS�ù�_gF [ ýpW�úfP,_�ø�ý�DaP ] P�yFøEF [ ÿ �~F�F [ S�ø`zÓPpSQFWÁú�ýVz�C�øEDgJ,ªgJML=SQejPpS"SQe�FØDaP ] P�y¢iZ�7ø ]E] ýVU ] i!R�ýVUaS�ú�øEb�ùKSfF=ýVUsP��,F�úQP,DVFZ×Õ N k&% ý,WjSfe�F~S�ý,SfP ]
] øEDVeaS�P�S£±XÕøLVJ
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±(úGF ] PpS�ø�ýVU\WÁý�ú�úfP,_�ø?ýpm ] ý�ù�_�F ]E] øEcgS�øER�P ]E[ D�øM�VFTU!baiZSfe�F [ e�P,_�F$_úGF$D�ø�ýVU���e�ø`R¹e�Ppc�c�ú�ý�yFøEz{PpSQF ] i{R�ý�ú�úQF [ c1ýVU�_ [ S�ý+SQe�F [ c�úQF�Pp_®ø`U�Àèz{P,DVU�øMS�ù�_�F [ t�Î;R�mâØP�úGSfeai ÿ Ltq�qV²ax�Jx-Þe�Fmý,c�FTU®R�ø?úQR ] F [ úGF$c�úGF [ F$UaS�P ]`] ¤ÌP�úQo,F [u[ ý�ù�úQRTF [ �7ø`SfeóR�ý ] ý�ù�ú [¿�Ì�¼�À � û&P,U�_ � ]`] F$_^R�ø?úQR ] F [ P�úQF\SQe�ý [ FZ�7ø`SQe�¿VÌ\¼�À × ûgJ
-Þe�F�úQF+P�úGFsP ]`[ ýÓPÓU&ù�zsb2F�úuý,W [ ý�ù�úGR$F [ øEU�C�ø`D�J2ªgJML!��e�ø`R¹eIP,c�c2F�P�ú£S�ý ] øEFZ�7ø`Sfe�øEUSQe�F [ e�P,_�F$_�úQFTD�ø?ý,U+ý,W^ýVb [ F�úG�,F$_múfP,_�ø�ý�DaP ] P�y¢iuz{P,DVU�ø`S�ùg_�F [ J!�øz{P�s�ý�ú�ø`S�i®ý,W«Sfe�F [ F_�ý�øEU�_�FTF$_ [ e�ý�� F�y¢SQF$U�_�FT_ºÀ�måbjP,U�_sø`zÓPpDVF [ SfejPpSsR�P,Uàb2F øEUaSfF�úQc�úGFTSQF$_ôP [ _�øM�lù [ FFTz]ø [Q[ ø?ýVU�WÁú�ý,záP{e�ý [ S4DVP ] P�y¢i,J=Í�U�W�PpRTS ÿ Õ½L k&% ý,W�¤ÌP�úGo,F [�[ ý�ù�úQR$F [ ejP��VF!F�y¢SfFTU�_�FT_À�måbjP,U�_Cø`zÓP,D,F [ Sfe�PpS�R�P,U;b2F!P�SQS�ú�øEb�ùKSfF$_�S�ý{P�DaP ] P�y¢i�R�ýVz&cfýVUgF$UaS�Jy}FsR�ý,U�R ] ù�_�FXSQejPpS�P [ P � ú [ S�z&F�P [ ù�úGF ÿ P{zÓP�s�ý�ú�ø`S�iCýpWl¤ÌP�úGo,F [�[ ý�ù�úGR$F [ Ppc�c�F$P�ú

[ øEDVU�ø � R$P,UaS ] i;b�ú�øEDVeaSQF�ú�PpS\U�F�P�ú
m�Í
� �ØP��VF ] FTU�D,Sfe [ SQejP,U�SfegF ] ý¢R�ù [ _�F � UgF$_�b�i�úfP,_�ø?ýDVP ] P�yFø`F [ øEUÓSQe�F�À�m�±�úQF ] PpS�ø�ýVU�JÌÑ«z#ø [G[ ø�ýVU{WÁú�ýVz°Sfe�F\RTF$UaS�úQP ] �£¬=16ø [=] øEo,F ] i�S�ýs_�ýVz�mø`UjPpSQFZSQe�FXUgF�P�ú
m�Í
�d0eùKyuP,U�_�e�F$UgR$F�¿VÌ�¼oÀ»R�ý ] ý�ù�ú [ ý,b [ F�úG�VFT_�øEU�¤ÌP�úGo,F [\[ ý�ù�úQR$F [ J-Þe�ø [ R�ýVU�R ] ù [ ø?ýVUmø [X[ S�ú�ýVU�D ] i [ ù�c�c1ý�únSfF$_àbai�Sfe�F]ýVb [ F�úG�pPpS�ø?ýVU�SfejP�S�Puz{P�s�ý�ú�ø`S�i�ý,W¤¥P�úQopF [�[ ý�ù�úGR$F [ P,c�c2F�P�ú��,F�úni^R�ýVz&cjP,R�S4PpU�_�b�ú�øED,e�S�ø`U>ÀßJ
-Þe�ø [ ø [ F�yKc�FTRTSQF$_ ÿ [ ø`U�R$FWÁý�ú�Ò;ù�P [ P�ú [ ø`UôDVF$U�F�úfP ] ��e�øER¹eÝR�ýVz&c�ú�ø [ F�SQe�F^zÓP�s�ý�ú�ø`S�i\ý,W(øE_�FTU�S�ø � R$PpS�ø�ýVU [ ø`UßSfe�F¤¥P�úQopF [�[ P,z{c ] F ÿ Sfe�F�ø?ú@úQF$_ [ e�øMWhS [ P�úGFÓe�ø`DVeÔFTU�ý�ù�D,eßSfejPpSXR�ýVUaSfP,z]ø`UjPpS�ø?ýVUIbaiàPvúQF$_
[ SfF ]E] P�úØR�ýVz&c1ýVU�F$UaS���ý�ù ] _^b2FZz]ø`U�øEz{P ] J
�^��) 7.8u �����%�: #+*+* :� -,�#��
-ÞegF\DaP ] P�y¢i+R�ýVUaS�ú�øEb�ùKS�ø?ý,U{R$P,U�b2F4F [ S�ø`zÓPpSQF$_]ù [ ø`U�DsP,U�P ] D�ý�ú�ø`SQe�zrSQejPpS=_�FTSQF�úQz#øEUgF [SQe�FoúGF ] PpS�øM�VF [ S�úGF$U�D,SQe�ý,W"SQe�FsR¹ejP�úQP,RTSQF�ú�ø [ S�øER@û kVkVk ü�èb�úQF$P,ovøEU�SQe�F�ýVcKS�øER$P ]�[ c2F$R�S�úfPýpW£¤ÌP�úGo,F [�[ ý�ù�úGR$F [ ø`UßP,U\ù�U�b�ø�P [ F$_ß�=P�iVJ 1(ý�ý,Sfe�F�ú!W�F$PpS�ù�úGF�øEUÔPuDVFTU�F�ú�øERÓÒ&ùjP [ P�ú
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-Þe�ø [ ø [ s�ù [ S�ø � FT_Óbai#ý�ù�úlR�ù�ú�úQF$UaSo�U�ý�� ] F$_�DVF]ý,WØÒ&ùjP [ P�ú@ýVcgS�ø`R�P ]�[ c�FTRTS�úfPgJ�Fuù�ú|R¹e�ý�ø`R$F{WÁý�úZSQe�ø [|[ e�P,c�F#ø [|[ ý,z{F���ejPpSP�úQb�øMS�úfP�úGi ÿ P,U�_^�7ø ]`] b2FZWÁù�úGSfegF�ú�_�ø [ R�ù [G[ FT_�øEU [ F$RTS�ø?ýVU�ªgJÜ²gJÐNKJYKFTR�ýVUg_ ÿ �~FÓU�FTF$_ÔS�ýuP [G[ ù�z&F+Sfe�F]øEU�c�ùKS!DVP ] P�y¢i [ c�FTRTS�ú�ù�z6��e�øER¹e}_�F � U�F [ Sfe�F
[ ejP,c2F�ý,WZSfe�F�û kVkVk ü� b�úGF�P,oÝS�ýàb2F�ù [ FT_6ø`Upý�ù�ú�P,U�P ] i [ ø [ JmyÔF�e�P��,F�WÁý�úQz&F$_óPR�ýVz&cfý [ ø`SQF(ýVcKS�øER$P ]j[ c2F$R�S�ú�ù�z!ýpW«L�äX¤¥P�úQopF [Ø[ ý�ù�úQRTF [ P ]E] ý,W���e�ø`R¹e�P,c�c2F�P�ú�Û [ cjPpS�ø�P ]`] iF�y¢SfF$Ug_�F$_ÅH�ø`U ¿VÌgJI-Þe�ø [ R�ýVz&cfý [ ø`SQF�ø [4[ e�ý���UßP [ Sfe�F [ ý ] øE_uR�ù�ún�VF#øEUIC�ø`D�J�ªgJÐN�P,U�_R ] F$P�ú ] i [ e�ý�� [ SfegF�R¹ejP�úQP,RTSQF�ú�ø [ S�øERdû kVkVk ü� b�úQF�Ppo2J�Y;ù�c�F�ú�ø`z{c1ý [ FT_ót�_�P [ e�FT_�x@ø [ P,UF ]E] øEcgS�øER�P ] DaP ] P�y¢iIYKÑ
�	c�úQFT_�øER�SfFT_}WÁú�ý,z(SfegF [ SfF ]`] P�ú4cfýVc�ù ] PpS�ø?ýVU [ i¢U�SQe�F [ ø [ z]ý¢_�F ]`[ýpW�ÙVú�ù�ã�ù�P ] Ú â=ejP�ú ] ýpS£tnLtq�qaH/� [ FTF4Ù�ú�ù�ã�ùjP ] Ú â=e�P�ú ] ý,S ÿ Ltq�qV²ax�J�-Þe�ø [ z#ý¢_�F ] ø [ WÁý�ú«PDVP ] P�y¢idý,W"PpDVF|äa¬�i;ú ÿ P,U�_�P [Q[ ù�z{F [ P�LO¬\i;ú�b�ù�ú [ S£_�F [ R�ú�ø`b�FT_ubai;P&YgP ] c�F�SfF�ú7ø`U�ø`S�ø�P ]z{P [G[ WÁù�UgRTS�ø�ýVU{�7øMSfe{U�ý [ SfP�ú«WÁý�úQz{PpS�ø�ýVU�Sfe�F�úQF$PpWhSfF�ú$J�Í�UÓW�P,R�S ÿ P,Uai^Û�ý ] _�P,D,F$_ÅH¢z]ý¢_�F ]�7øMSfe ] ýVUgD£R�ýVz&c ] F�SfF$_ [ SfP�ú�WÁý�úQz{PpS�ø?ýVU\�7ø ]E] ø`U!DVFTU�F�úQP ] b�F [ øEz#ø ] P�ú$J�Î®ý¢_�F ]E[ P [Q[ ù�z]ø`U�DÛ ] ý,U�D ] ø`�VFT_ÅHOR�ýVU [ S¹PpU�S [ S¹P�ú¥WÁý�úGzÓPpS�ø?ýVUtúfP�SfF [¥] F$P,_XS�ý�R�ýVU [ øE_gF�úfPpb ] i|b ] ù�F�úÂýVcgS�ø`R�P ] m � qR�ýVUaS�ø`U;ù�P ÿ R¹ejP�úQP,RTSQF�ú�ø [ S�øERBý,W�Sfe�ý [ F7ýVb [ F�ún�VF$_#øEU [ c�ø?úQP ]E[ JG-Þe�F�R�ýVz{c1ý [ ø`SfFØP,U�_+z]ý¢_�F ]ø`UsC�ø`D�J�ªgJÐN4P�úQF�øEUsF�yKR$F ]`] FTU�S�P,D�úQFTF$z&F$UaS ÿ F�yKR$FTcgS�WÁý�ú�Sfe�FØFTz]ø [Q[ ø?ýVU ] øEUgF [ P�ú�ø [ øEU�D�WÁú�ý,zÍnYgÎ DaP [ ø`UISQe�F&R�ýVz&cfý [ ø`SQF,J+Í�U�ý�ù�ú|P,UjP ] i [ ø [ ÿ �=F [ ejP ]E] P [G[ ù�z&F&SQejPpSZSfe�ø [ z]ý¢_�F ]úGF$c�úGF [ F$UaS [ Sfe�F�ù�U�_gF�ú ] i;øEU�D+F ]`] ø`cgS�ø`R�P ] YgÑ/�¿ø`U^F�P,R¹e®ý,W�ý�ù�ú�¤ÌP�úGo,F [4[ ý�ù�úQRTF [ JCeý�ú [ ý�ù�úQRTF [ �7ø`Sfe�úGF$_ [ e�ø`WhS [ ± �Õ L ÿ Sfe�Fbû k,kVk ü� b�úQF$P,o+ø [ úGF$_ [ e�ø`WhSQF$_�ý�ùgStý,WlSfe�F�=P��VF ] F$UgD,SfeCúfPpU�DVF\P��pP�ø ] P,b ] FBøEUÓSQe�F [ c�FTRTS�úfP�ý,W�¤¥P�úQopF [ Ò&ùjP [ P�ú [ t [ FTF [ FTRTS�ø�ýVU�ªgJIû�JMLOxPpU�_�Sfe&ù [ ÿ R�P,UgU�ý,S�b2F�ù [ FT_oøEUaý�ù�ú�P ] D�ý�ú�øMSfe�z;J�y}F~P�úQF"SfegF�úQF�WÁý�úQF�úGF [ S�ú�ø`RTSfFT_�S�ý£± × LVJCeý�ú [ øEz&c ] ø`R�ø`S�i ÿ �~FsP [G[ ù�z&F|SQejPpS£Sfe�F!DVF$UgF�úfP ]�[ ejP,c2Foý�ú�ý�ù�ú�z#ýK_gF ] F ]`] øEcKS�øER$P ] YKÑ
�ø [ øEU�_�FTc�FTU�_�FTU�S�ý,WÂúQF$_ [ e�øMWhS�S�ýÓ±�ÕøLVJj-Þe�FXR�ý ] ý�ù�ú [ ý,WÂúfP,_�ø?ý&DaP ] POy�ø`F [ ýVb [ F�ún�VFT_uS�ý±!Õ ²\P�úGFØR�ýVU [ ø [ SfFTU�S��7øMSfesWÁý�úGzÓP�S�ø?ý,UoúQFT_ [ e�ø`WhS [ û ×Õ ±t� ×Õ N k t�Y¢c�øEU�úQP,_+Ú��
s�ý�úQD�ýO� [ o;ø ÿLrqVäav/�/�uù�U ] ýVc ¦$§�¨�© ¡~LrqVä�qax�J>-Þe�F [ F�WÁý�úGzÓP�S�ø?ý,U�úGF$_ [ e�ø`WhS [ P�úGF�P ]`[ ý [ ù�DVDVF [ SQF$_àbaiz#ý¢_�F ]`[ ý,W�DaP ] P�y¢iÓWÁý�úGzÓP�S�ø?ý,Uvø`U�Sfe�FsâY�ZÎ [ R$F$U�P�ú�ø�ý�t�FTD�J�yóe�øMSfF|ÚøCeúQFTU�o ÿ Lrq�qgLOx�J-ÞegF [ c�FTRTS�úfP ]Þ[ iKUaSQe�F [ ø [ z]ý¢_�F ]`[ c�úGF$_�ø`RTS�Sfe�PpS�Sfe�F^DVFTU�F�úQP ] WÁý�úGz�ý,W4P,UôF ]`] ø`cgS�ø`R�P ]

L*ûÊq



3000 4000 5000 6000 7000 8000'
λ/Angstroms00.0

0.5

1.0

1.5

f g(
λ)

 (
A

rb
itr

ar
y)

Parkes Composite
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f/15 beam from telescope (I     =  I   +   I   )TOT U P

Fabry Lens

entrance slit

bandpass filter wheel

rotating half-waveplate (birefringent material)

Wollaston prism (birefringent material)

Detector (128 x 128 ccd chip)

‘o-ray’‘e-ray’
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Èc÷ oho ü �OÆ�þS�+aû�Æ�þ®û±a ò ÏJ�Äµ �¨Õ

Ú�Ë<³ : ¼Æ½(�À³[È%ÓJºo²tºÀÐq³[¼Æ³:²�Ï�ÈÆºìÃ±I$Ñ��1â>¾�µ��ÄµÖ¶}Õ�»¸ºÀ¾$ÅØ³6»[½¨ÐªÓ<±<¼t³[Ê'Å�Ã�º¸Î¨³:²ÆºÀ¯¨®�¾�¯	½ìÎÀ³:²)¼tË�³�
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