
���������
	���
����
��� 	�� � ��� �����������

 !#" $&%('�) *,+.-�%0/ %1$324%(26587�*,+.-�%0/ 9�9�9 :;+.*<'=: ->/
+?!#" 28'@"A:B"C/EDF" %1$G* 'H*<I6-�*,+.-�%0/ JK"C7�I

LNM�OQPSRUTWVYX[Z\R^]>_&R^`�a;`QLWOcbdbdefX





g^h�ikjmlWnporqtsuj\v�v[jxwys\zQ{}|t{}wS~d~�l�npj��u��w�o@��~W�� ��zcq\j��U�uv[jxw�v�iQn�qmq^v�zx��v�ikj&��w^np�Sj��Wn���� v��u~�|�n�����oN~����k�
���H�������x�





�¡ B¢>£¥¤�¦¨§&£
© �\��ªQ«k¬N­u®=¯°�±��²��³�W�¥´�µ��¨¶����·´�¯¸¶�¹��Nº�´S¬N²�´�¹�ºS�N«k»¸�d¶��±¯°²Bº��d¯¸��²�¯°¼d¬�´S¯¸��²�½�¾±µ�¯��±¹k¬W¹��\º��\¿c¹k»¸��º����&´�µ���À�\��ªQ«k¬�­u®@�W��ÁÃÂ,ºu¬NªQ¯�¬�´S¯¸��²;��²=´Sµ��yÄÆÅ³¯°²H¬�¹�º��N´��N�Ç�·´��d»¸»�¬Wº&È�¬���­x»°�NÉkª�½�¾±µk���p¬W´��¨�N��Ä�Å³¯¸²HÁÃÂºS¬�ªQ¯�¬�´�¯°�N²;Êk�d»°ª��±¯�����²��³�W�¥´�µ��¨«�¯°ÈNÈ��d�·´��À�d�dªQ«�¬N­u®@¹�ºS�N«k»¸�d¶��±«��d­d¬WÉk���yÄÆÅ³¯��&´�µk�¨�N²�»°Ë=­x�c��»°¬N²�´�¯°²´Sµ��¨¹�ºS¯¸¶���ºSªQ¯�¬W»�Èf¬N�±«��\»°��ÌÎÍdÏkÐ Ï�ÏNÏtÑ�½�Ò���­\¬NÉk�·�³�N�>´�µk¯°�ÃÄ Å ªQ�\´��\ºS¶�¯¸²k�d�&´�µk�y­x�N»°»�¬W¹k�����N�¥Èf¬N�­x»°�NÉkªk��ªQÉ�ºS¯¸²�È�´Sµ��¨º��d¯¸��²�¯°¼d¬�´S¯¸��²=�d¹��Q­uµ�½�Ó,��¯¸¶tÉ�»�¬�´�¯°�N²�¯���ªQ�N²��¨Ì�µk�\ºS�³¬�¹�ºS�W´S�W�[�U´S�\»°»°¬Nº&­\»¸��ÉkªÌ�¯¸´�µ���ÉQ´Ã¶��x´u¬W»��±¯°�Ã��É�«QÔU��­^´S�dª;´��}¬�¹���¹�É�»�¬�´S¯¸��²�Õ�Õ·Õ&ºS¬�ªQ¯�¬�´�¯°�N²=Êk�\»�ª�Ðk¬N²kª�¯Y´u�ÃªQ�d²k�·¯¸´UË@�N�¥Ä Å ¯°��\¿Q¬N¶�¯¸²���ªB¬���´��dº�¯¸ºSºu¬NªQ¯�¬�´S¯¸��²�½�ÕÇ´Ã¯��±�À��É�²kª;´�µk¬W´±´�µ��¨Ö��\ºSË}Êkºu�U´Ã�·´S¬Wºu�±¹�ºS��Öc¯°ªQ�³¬�²��\Èf¬�´S¯¸Ö����À�d�dªQ«�¬N­u®´S���·´S¬NºS���À�NºS¶�¯¸²kÈ�»�¬�´��dºd½�ÓÆ²kª@´SµcÉk�±�U´Sº��\´S­uµ@´Sµ��³�\¹��Q­uµ=�W��º��d¯¸��²�¯¸¼�¬�´S¯¸��²�½�ÕÇ´&¯����À�NÉ�²kª=´�µ�¬�´dÐQÌ�¯¸´�µk�NÉQ´­x��²k�·¯�ªQ�dº�¯°²�Èt�ÀºS¬NÈN¶��\²f´S¬W´�¯°�N²�Ðf´Sµ��¨¹���¹�É�»�¬�´S¯¸��²�Õ�Õ·Õ±�U´u¬Wºu���À�NºS¶0¬N�±¯����N»�¬�´���ª@��«QÔU�d­x´S��¯°²;ºS�\È�¯¸��²k�&Ì�¯Y´Sµ¬tºu¬Nª�¯¸Ék�±�N��Í�Ï}×ÎØt¹�­N½



Ù1ÚtÛ £�Ü Û £¥¢
Ý3Þxß�àdá�â�ã�ä¥åWà�æpâ�ßèç�ß¥ãCé}ä�àdêpæ�ß�ë ì
ì Ä Å�í æpî�î�â�åNæ�çQàdæ�â�ß ï
ï Ä�Å�ð â�á�ñòçQàdæ�â�ß óô ½¸ÍõÄyö÷º���ÉQ´��3½¨½³½¨½¨½³½¨½³½¨½³½¨½¨½m½¨½³½¨½³½¨½¨½³½¨½³½¨½m½¨½¨½³½¨½³½¨½³½¨½¨½³½¨½m½¨½³½ øô ½ Øù¾±µkº��d�m«��QªQË@�À��º�¶}¬W´�¯°�N²ú½¨½³½¨½¨½m½¨½³½¨½³½¨½¨½³½¨½³½¨½m½¨½¨½³½¨½³½¨½³½¨½¨½³½¨½m½¨½³½ ûô ½ ô Ä�üÅFý �NÉQ´S�<½¨½³½¨½¨½³½¨½³½¨½³½¨½¨½m½¨½³½¨½³½¨½¨½³½¨½³½¨½m½¨½¨½³½¨½³½¨½³½¨½¨½³½¨½m½¨½³½ þ
óùÿ;ç�ã�æ�çQàdæ�â�ßAî�â�ä�á�åNëcî ����têpâ�ä¥ã îdà\á�ä¥åWà�ä>á�ë ����yæ�ñòëcîdå�ç�êpëcî �
þk½¸Í	�>¯Y�À�\´�¯°¶��¨�W�¥´�µ��y�·´S¬Nº=½¨½³½¨½³½¨½¨½m½¨½³½¨½³½¨½¨½³½¨½³½¨½m½¨½¨½³½¨½³½¨½³½¨½¨½³½¨½m½¨½³½ 
þk½ Ø © º��d�x�p¬N»¸»�´S¯¸¶���½³½¨½¨½³½¨½³½¨½³½¨½¨½m½¨½³½¨½³½¨½¨½³½¨½³½¨½m½¨½¨½³½¨½³½¨½³½¨½¨½³½¨½m½¨½³½KÍdÏþk½ ô � �c��»¸¯°²�Èt´�¯°¶�� ½¨½¨½³½¨½³½¨½³½¨½¨½m½¨½³½¨½³½¨½¨½³½¨½³½¨½m½¨½¨½³½¨½³½¨½³½¨½¨½³½¨½m½¨½³½KÍdÏþk½ ø ¾±¯°¶��d�S­\¬N»¸��� �À��º±´�µ��y­\»¸��Ékª ½³½¨½¨½m½¨½³½¨½³½¨½¨½³½¨½³½¨½m½¨½¨½³½¨½³½¨½³½¨½¨½³½¨½m½¨½³½KÍ�Ø�GÞxß¥îdàdç
��æpê�æÀà��
åWá�æpàdëfá�æpç Ýcï� �>æpñ�ä�ê�çQàdæ�â�ß¥î Ý
�� �tâ�ß�å�êpä¥îdæ�â�ß¥î Ý��

ÿ;ë ð ëfá�ëcß�å�ëfî ì��

Í



� � Û £¥¤ Ú���� §&£�� Ú�Û ¦ Û���� � £"!#� Û Ü
¾±µ�¯��&¹k¬W¹��\º&¯���¶���¬W²f´ ´S�t¹�ºS��Öc¯°ª��Æ�·��¶���¶��NºS�Ã¯°²k��¯¸È�µ�´±¯°²�´S�y´Sµ��Æ�À�d�dªQ«�¬N­u®}¹�ºS�N«�»°�\¶}��¯¸²cÖ��N»°ÖN�dª�Ì�¯¸´�µ´Sµ����À�NºS¶}¬�´�¯°�N²��W�%$��N¹�Ék»°¬W´�¯°�N²?Õ�Õ·Õ'&($���¹.Õ�Õ·Õ*)³�·´S¬Wºu�d½tÕ[² ºS�\¯°�N²�¯°¼d¬W´�¯°�N²�Ð��À�d�dªQ«k¬�­u®�¯��y¬W²�¯¸¶�¹��Nº�´S¬N²�´¹�ºS�N«k»¸�d¶�½�+��·¹��d­\¯°¬N»¸»°Ë�Ì�¯¸´�µ}´Sµ��Æ²k�\ÌèºS�d��É�»Y´u���N�-, �?Ó.$òÌ�µk¯°­uµ}¯°¶�¹�»¸Ë�ºS�\¯°�N²�¯°¼d¬W´�¯°�N²�µk¬�� �·´S¬Wº�´���ª}¬N���¬WºS»¸Ë�¬���ºS�dª���µ�¯¸��´ �·�dÖN�\²f´S�\�\²>½¥¾±µ���¹����S��¯¸«�»°�ÃªQ�\´��d­x´�¯°�N²��W��¬0/mÉ�²�²��1$��\´��\ºu���N²t´�ºS�NÉ�È�µt¯°²}¬32�É�¬N�S¬Wº�¬�´¼54mþ�½ Ø6
�Ð�Ò&�d­u®��\º��x´�¬W»�½7&�ØWÏNÏkÍ8)xÐ�¶}¬N®N�d��¶}¬�´�´��\ºu���\ÖN�d²�Ì&�Nºu�·��½>¾±µ����·� ´UÌ���¯¸²kª��\¹��\²kªQ�d²f´���«k���\ºSÖr¬W´�¯°�N²k�Ì&�NÉ�»�ª�¯¸¶�¹�»°Ë.´�µk¬W´�º��d¯¸��²�¯°¼d¬�´S¯¸��² µk¬N�y�·´S¬Nº·´S�dª ¬�´�¬Bº���ª��·µk¯Y��´��N�&¼59tÍ;:;«�É�´y´�µ��=É�²�¯°ÖN�\ºu���}Ì&¬��³²��W´­\�N¶�¹�»°�x´��d»¸Ë�¯°�N²�¯°¼\��ªBÉ�²f´�¯°»¥¬�ºS�dª���µ�¯¸��´��N��¼59mþ�½±¾±µ�¯��Ã¹�ºS��Öc¯°ªQ���Ã���\ºS¯¸��Ék��¹�ºS�N«�»°�\¶}�±´S�}´�µk�\�NºS¯��U´u�Æ¬W²�ª¯¸´Æ¯°²kªQ¯�­\¬�´S�d�±´Sµk¬�´�º��d¯¸��²�¯¸¼�¬�´S¯¸��²;¯��Æ¬}­\�N¶�¹�»°�x¿;¹kº���«�»¸�d¶BÐkÄÃÉ�¯=< Ä�¬W¯°¶}¬W²>&�ØNÏNÏ ô )^½ © �\��ªQ«k¬�­u®;­x��É�»�ª«��@¬=«k¯¸ÈB¹k¬Nº·´¨�W��´�µ��@���N»°ÉQ´S¯¸��²�´���´Sµ�¯°�y¹�º���«�»°�\¶B½ © �\��ªQ«k¬N­u®�­\�NÉ�»�ª?2�Ék�\²k­uµ��Nº¨��¹��d�dª�É�¹ �·��­x�N²�ªÈ��\²��dºS¬W´�¯°�N²=�·´S¬Nº��À��º�¶}¬W´�¯°�N²�½�¾±µ��dº��\�À�NºS�NÐ��À�\�dª�«k¬N­u®}¯��±�N²��m�W��´�µ��³®��\Ë}�\»°�\¶��d²�´u�&¯¸²;´�µ��¨ªQ�\´��dº�¶�¯°²k¬��´S¯¸��²}�W��´�µ���»¸�d²�ÈW´Sµ}�W��´�µk�Ãº��d¯¸��²�¯°¼d¬�´S¯¸��²��\¹��c­uµ>½¥��É�ºS¯¸²�Èy´�µ��Ã�d¹��Q­uµ}�N��ºS�\¯°�N²k¯¸¼�¬�´�¯°�N²�¶}¬W²cË�ªQ¯A@��\ºS�\²f´�À��º�¶}�y�N�±�À�\�dª�«k¬N­u® ¬WºS�}�x¿Q¹��d­^´S�dª�½ © �Nº�¯¸²k�·´S¬N²k­x��Ð¥´�µ��;¯¸²
B�É��\²k­\�=�N��¬N²òÁÃÂÆ��«k¬�­u®cÈNºS�NÉ�²kª.�N²
È�¬N�­\»¸��Ékª��dÐc´�µ��m¯¸²CBkÉ��\²�­x�³�W��¬W²EDÆ��ºu¬rË�«k¬N­u®cÈ�º���É�²kª��N²B��¹���­x¯¸Ê�­Æ¶���»¸��­xÉ�»°�d�&¯°²�¬tÈ�¬���­\»¸��Ékª�Ðc´�µk�m�F@���­^´�N����É�¹��\ºS²���Ö�¬W�±�W��´�µ��±Ê�ºS�·´ �U´u¬Wºu�\Ð�­x�N²f´u¬W¶�¯¸²�¬�´�¯°�N²��W��´�µ��ÆÕ[²�´S�\ºG/³¬N»°¬�­^´�¯�­���¬W´·´��dºH&ÀÕ*/³�I)�¬W²kª�¶}¬W²cË�N´�µ��dº��À�NºS¶}�\½�¾±µ�¯���¯�� ¬N»¸»�ÖN�\ºSË�¯¸¶�¹��Nº�´S¬W²f´�«��d­d¬WÉk���Ã¹��N¹@Õ�Õ·Õ��·´S¬Wºu��¬Nº��Ã¬�����É�¶��dª�´S�y«��Ã´�µ���«�É�¯°»°ªQ¯°²�È«�»°�Q­u®Q�t�N�ÆÈ�¬N»°¬W¿Q¯¸���\½òÄÆ�\ºS�;»°¯¸�;´�µk��¯°²�¯¸´�¯�¬W»Ã­\�N²kªQ¯¸´�¯°�N²����À��º�È�¬W»�¬�¿QË��À�NºS¶}¬�´S¯¸��²
¬W²kª
�\Ö��N»°ÉQ´�¯°�N²�½
ÕÇ��À��º�¯°²k�·´S¬W²�­x��ªQÉk�y´��=�À�\��ªQ«k¬N­u®�¯¸´mÌ&�NÉ�»�ªB«���¯°¶�¹����S��¯¸«�»°�y´S�@�À��º�¶ ¶��NºS�¨´�µk¬N²��N²k��¹��N¹�Õ�Õ·ÕÃ�·´S¬Wº��Nº��²�»¸Ë}Ö��\ºSË�µ��d¬rÖcË@�·´S¬Wºu��Ì�µ�¯°­uµ�­x��»¸»�¬W¹k���Æ¯°²f´���«�»�¬N­u®}µ���»¸����Ì�¯¸´�µk�NÉQ´�ªQ�\¹�����¯¸´�¯°²�È�¶��\´S¬N»°�&¯°²@´�µk�mÕ*/³�´Sµ�¯°��­x��É�»°ª�¹�ºS��Öc¯°ª��y�·�dº�¯°�NÉk�±¹kº���«�»¸�d¶}�&�À�Nº�´Sµ���­x��²f´S¬W¶�¯°²k¬�´S¯¸��²B�W�¥´�µ��yÕ*/³�KÌ�¯¸´�µH¶��\´S¬W»���¯°²B´�¯°¶��NÐ���\��Ò��dº·´S�N»�ªQ¯ �\´�¬N»�½J&�ØNÏNÏ ô )^½?¾±µk�\ºS�;¬WºS�=¬N»°���H´�µk�\�NºS¯°�d�¨´Sµk¬�´�¹���¹òÕ·Õ�Õy¹�ºS��Öc¯°ªQ�@´�µ����·�d�dª����À�Nº�´�µ��¶}¬N�S��¯¸Ö��m«k»°¬�­u®=µ���»¸���±�À�NÉ�²�ª;¯°²�¬W»°¶����·´Ã�\Ö��\ºSË@È�¬N»°¬W¿cË�½�ÓÃ»°»>�N�¥´Sµ��d���¨¹�ºS�N«�»°�\¶}�Ã¬N²kª;´�µ��d�NºS¯¸���±¶}¬W®N�´Sµ��¨º��d¯¸��²�¯°¼d¬�´S¯¸��²=�d¹��Q­uµB¬tÖ��\ºSË}¯¸²f´S�\ºS�d�·´�¯°²�È�´�¯°¶��¨¯°²��NÉ�º�É�²k¯¸Ö��\ºu�·��½�ÓÆ²kª=´��@���N»°ÖN��´�µ����·�³¹�ºS�N«�»°�\¶}�È�¯¸Ö��d�±Ék�Ã´�µ��y¹����S��¯¸«�¯°»°¯Y´UË=´��@ªQ¯K@��dº��d²f´�¯�¬�´��¨«��x´UÌ&�\�d²��·�dÖN�dºS¬N»�­\����¶��N»°�NÈN¯�­\¬N»�¶��QªQ�d»°��¬W²kª�¹�É�´Æ«��\´·´S�\º­\�N²k�·´�ºu¬W¯°²f´S����²B´�µ��d¶�½.LQ�@¬W»¸´�µ���É�ÈNµHºS�\¯°�N²�¯°¼d¬W´�¯°�N²Bµk¬N¹�¹��d²��dªH¬@»¸��²�È�´�¯°¶��t¬WÈ���¯Y´³­\¬W²��·´�¯°»°»�´��d»¸»�Ék�¶tÉk­uµ�¬W«��NÉQ´Æ´�µ��y¹kº����·�d²�´�É�²�¯°ÖN�\ºu���¨«���­\¬WÉ��·�¨¯¸´m­\�N²f´S¬N¯¸²k�Æ�·�dÖN�\ºu¬W»��N��´�µ��y¯°²�¯¸´�¯�¬W»�­x��²kªQ¯¸´�¯°�N²k���N��´�µ���·´�ºSÉk­^´SÉ�ºS�d�±Ì&�³���\�m´S�cªk¬rË=¬W²kª�¯¸´Æ­\¬N²;¹�É�´Æ­x�N²��U´SºS¬N¯¸²f´S�&��²��N´�µ��dºS�d½
¾±µ�¯��t¹k¬W¹��\º�¯¸²cÖ��d�·´�¯°È�¬�´S�d�³´Sµ���¯¸²
B�É��\²k­\�=�N��´�µ���ºS¬�ªQ¯�¬�´�¯°�N² �N�Æ¬�¹��N¹òÕ�Õ·Õ��·´S¬Nº��N²F¬�¹�ºS�W´S�W�[�U´S�\»°»°¬NºÈf¬N��­x»°�NÉ�ªt¯°²}¯¸´S��Öc¯�­x¯°²�¯Y´UË�½�¾±µ��Ã�U´SÉkªQË�­x�N²�­x�\²f´SºS¬W´��d����²�´�µ����F@���­^´S� �W��´�µ��ÆºS¬�ªQ¯°¬W´�¯°�N²��N²t´�µ��Æ¶���»¸��­^�É�»�¬WºmµcËQªQº���ÈN�d²�¶���»¸��­xÉ�»°�d��¯¸²�´�µ���­x»°�NÉkª�½m¾±µ��tÄ Å ¶���»¸��­xÉ�»°�d�mªQ�x´S�\ºS¶�¯¸²���´�µ���­x�c�N»°¯°²�È@ºu¬�´��t¯¸²�´�µ��­\»¸��Ékª=Ì�µk¯°­uµB¯°²=´SÉ�º�²HªQ�\´��dº�¶�¯°²��d�&´Sµ��yªQËc²k¬W¶�¯�­\�±�N��¯¸´S�Ã­\�N»°»°¬N¹k�·��½�¾±µ�¯°�±¯���ªQÉ��³´S��´�µ��³�p¬�­^´±´�µk¬W´Ã¯¸²¬�¹�º�¯°¶��NºuªQ¯�¬W»�Èf¬N��´Sµ��\ºS��¬Nº��Æ²���µ���¬rÖcË��\»°�\¶��d²�´u��¬N²kª�´SµfÉ���Ä Å ¯���´Sµ�����²�»°Ët¶��N»°�d­\É�»°�ÆÌ�µ�¯�­uµ@¯���¬N«�»¸�´S��­\�f��»�¬W´ ´S�\¶�¹��dºS¬W´�É�ºS�d��«��\»°��Ì ÍdÏkÐ Ï�ÏNÏ¨Ñ�½
Lc¯¸²�­x�³Ä Å ¯°�±����¯°¶�¹��Nº�´S¬N²f´�¯°²=¹��N¹=Õ�Õ·Õ �·´S¬Nº �À��º�¶}¬W´�¯°�N²�Ð´Sµ��}ªQ¯°�S���c­\¯°¬W´�¯°�N²H��ºÆ�À��º�¶}¬�´S¯¸��²?�N��´�µ�¯��³¶��N»°�d­xÉk»¸�t¯°�³­xºSÉk­\¯°¬N»>�À��ºÆ�À�d�dªQ«k¬�­u®H�M@��d­x´S�d½y¾>��ªQ�x´S�\ºS¶�¯°²��¯¸��´Sµ��\ºS�³¯°��¬�¹�����¯Y´S¯¸Ö��³�Nº�¬�²��\Èf¬�´�¯°ÖN���À�\��ªQ«k¬�­u®}�Àº���¶ ºu¬NªQ¯�¬�´S¯¸��²=«cË}´�µk�³ÊkºS�·´�¹���¹;Õ�Õ·Õ±�U´u¬Wºu�±¬W²�ÕU�N�­\�cª��NÐ�Ì�µ�¯°­uµHÉ��·���Æ¬W²�¬W»°Ë�´S¯°­d¬W»��À��º�¶tÉ�»�¬N��´S�=­\¬N»°­\É�»�¬�´��³´Sµ��t¬N¶��NÉ�²f´Æ�N��¶���»¸��­xÉ�»�¬Wº�µfËQªQºS�NÈ��\²�¯¸²�´�µ��­\»¸��ÉkªH¬���´S�\ºÆ¯¸´Æµk¬��Ã«��\�d²HºS¬�ªQ¯°¬W´���ª;Ék¹���²H�À�Nº.O@¶�¯°»°»¸¯°�N²HË��d¬Wºu�±«cË�¬@¹���¹HÕ·Õ·Õ��·´S¬NºdÐ�¯°�ÆÌ�º�¯¸´·´S�\²�½�¾±µ��­\»¸��ÉkªHÉk���dª.¬N�Æ¬=¹�ºS�W´��N�Ç�·´��d»¸»�¬Wº�È�¬��Æ­x»°�NÉ�ªH¯°��«k¬��·��ªH�N²?��¯°¶�É�»�¬�´S¯¸��²k��ª��N²��t«fËHÓÆ«��d»¥�\´³¬N»�½"&�ØNÏNÏfØP)^½��É��m´���­x��¶�¹kÉQ´S¬W´�¯°�N²k¬N»�»°¯°¶�¯¸´S¬W´�¯°�N²k�&��²�»¸Ë�´Sµ��³¯¸²k²��\º�­x��º��m�W�¥Ï�½ û¨¹�­�¯��±­x��²k�·¯�ªQ�dº���ª�½�Õ[²@´�µk�³��¯°¶�É�»�¬��´S¯¸��²B´UÌ��d²�´UË�Ð�ªQ¯K@��\ºS�\²f´dÐ�ºS¬�ªQ¯°¬W´�¯°�N²;Êk�\»�ª���¬WºS�¨Ék�·��ª�½±¾±µ��d���yºu¬NªQ¯�¬�´S¯¸��²;Ê��\»�ª���ºS�d���\¶�«k»¸�³´UÌ&�\²f´UË=¹��N¹Õ�Õ·Õ��·´S¬NºS�m¬N�Æ´�µk�\Ë?¬Nº��t«��d»¸¯°�\Ö��dªH´S�;ºu¬Nª�¯°¬W´��t¬�­\­\�NºuªQ¯¸²kÈ}´���¹�ºS�d���\²f´�´Sµ��\��º�Ë�½¨¾>�d²�¬Nº���´��\¶�¹��\ºu¬�´SÉ�º�����\»°�d­x´��dª�ÐQ¯¸²;´�µ��³ºu¬W²�È��mØNÏ�Ð ÏNÏNÏW��Í�ÍdÏ�Ð ÏNÏ�ÏyÑ�Ð�¬W²�ª}´��d²�¬Nº��m¶}¬N�S�±�·�d»¸��­^´���ª�Ðc¯¸²;´�µk�mºu¬W²kÈN�¨ûr�UØNûWÏ��IQ±Ð´S��¬N�S�·É�ºS�}¬BÌ�¯°ª��@¬W²kª ºS�d¬N»¸¯��U´S¯°­�ºu¬W²�È���¯¸² ¶}¬N�S�y¬W²�ª?´S�\¶�¹��\ºu¬�´�Ékº���½=ÓÃ»��·��Ð¥þHª�¯A@��\ºS�\²f´�ªQ¯��U´u¬W²k­\�d�& ô �uÍdÏNÏ;¹�­#)m�ÀºS�N¶ ´Sµ��=­\»¸��Ékª.¬Nº��}­\�N²k��¯°ª��\ºS�dª�½@¾���ªQ�x´S�\ºS¶�¯¸²���´Sµ��}�M@��d­x´y�W�&�À�\��ªQ«k¬N­u®.�N².´�µ��=È�¬N�­\»¸��Ékª÷Ì&�=²��d�dªò¬.­xºS¯Y´S�\ºS¯¸É�¶#�À��ºtÈ�ºS¬rÖc¯¸´S¬�´S¯¸��²k¬W»�­x�N»°»�¬W¹k���N½?¾±µk¯°��­xºS¯¸´��\ºS¯°É�¶#­d¬W²ò«��;�À�NÉ�²kªò¯¸²
´�µ��ªQ¯K@��\ºS�\²f´ ´S¯¸¶��d�S­\¬N»¸����´Sµk¬�´&ÈN��ÖN�dº�²t´�µk��­x»°�NÉ�ª�½�¾±µ��Æ¶����·´ ¯°¶�¹���º·´u¬W²f´�´�¯°¶��d�S­\¬N»¸���\Ð��Àº��d�x�p¬N»¸»k´�¯°¶��³¬W²�ª­\�f��»¸¯°²�ÈB´S¯¸¶��NÐ�¬WºS�}ªQ¯���­\Ék�����dª�½;¾±µ��=­\º�¯¸´��dº�¯°É�¶¡´�µk¬W´y¯°�¨É��·��ª��À�NºyÈ�ºS¬rÖc¯¸´S¬�´S¯¸��²k¬W»¥¯°²k�U´u¬W«�¯°»°¯Y´UË�¯°�¨´�µ��¶�¯°²�¯¸¶tÉ�¶ ¬W¶��NÉk²�´Ã�N��¶���»¸��­xÉ�»�¬WºÆµfËQªQºS�NÈ��\²�²��d­\�d�S��¬Nº�Ë@´��@ºu¬NªQ¯�¬�´S�y¬rÌ&¬rË@´�µ��y¯°²k­\º���¬N���¨¯¸²H«�¯°²kªQ¯°²�È�d²��\ºSÈNËB«��x´UÌ&�\�\²?´�µ����·´��\¹���È�¯¸Ö��\²�¯°².ÓÆ«��d»��x´¨¬W»�½"&�ØWÏ�Ï�ØP)xÐ�¯�½ ��´Sµ���­\�c�N»°¯¸²�È=´�¯°¶��N½yÓÆ�m¯¸´³´�É�ºS²k���NÉQ´´Sµ��d���@�·¯°¶�Ék»°¬W´�¯°�N²k�¨¬N»¸ºS�d¬�ªQË�¬WºS��¬Nº���É�²kª?´�µ�¯��¨¶�¯°²�¯¸¶tÉ�¶ ¬N²kª��·��´�µk¯°�y��µ���ÌÃ�³¬WÈf¬W¯°²?´Sµk¬�´y­\�N»°»°¬N¹k�·�¯��mÈN��ÖN�dº�²k�dªB«cËH­x�c�N»°¯¸²kÈ;¬W²�ªH´�µk���p¬W´����W��´Sµ��}ÄÆÅt¯°�mÖN�dº�ËB¯°¶�¹���º·´u¬W²f´d½¨Ò±¬N��¯°­d¬W»°»¸Ë�Ð�¯Y��¬=º���¬N���N²k¬N«�»°��Àºu¬N­x´�¯°�N²��W�¥´�µ��¨¶��N»°�d­\É�»�¬Wº±µcËcª�º���ÈN�\²;¯°�ÆªQ�d�·´�ºS��ËN��ª@²��}­x��»¸»�¬W¹��·�mÌ�¯¸»°»��À��»¸»°��Ì¨½

Ø



R S ØUT �x¢¥¢ Ú §H�x¦m£"� ÚtÛ
Õ[²÷ÄÃÕmºS�\ÈN¯°�N²���Ì&�}­\¬N² ¬�����É�¶��t´�µk¬W´�¬W»°»�ºS¬�ªQ¯�¬�´�¯°�N².Ì�¯Y´Sµ �\²��dº�È�¯¸���¨¬W«���ÖN��Í ô ½ þ;�\Â ¯��y­x��¶�¹k»¸�\´��\»°Ë¬N«k�·��º�«��dª�½�¾±µ�¯��Æ¹kº���Öc¯�ªQ�d�Ã¬=¹�ºS�N«�»°�\¶ �À�NºÆ´�µ���ªQ¯������Q­x¯�¬�´S¯¸��²H�W��¶��N»°�d­\É�»°¬NºÆµcËQªQºS�NÈN�d²B«���­\¬WÉ��·��´�µ��¶��N»°�d­\É�»�¬Wº ¹kµ��W´S�W�[ªQ¯°�S���c­\¯°¬W´�¯°�N²�«��\ÈN¯°²k�&¬�´mÍ\øk½V:m�dÂ ¬W²�ª}¯Y´u� ¹kµ��W´S�W�Ç¯¸��²�¯¸¼�¬�´S¯¸��²�­\�N²f´�¯°²cÉ�É�¶ �·´S¬Wº�´S�&¬�´ÍrûQ½ ø��dÂ�½WLc�³��²yÊkºu�U´�µk¬N²kª�¯Y´�Ì&�NÉ�»�ªt»¸�c�N®¨»°¯°®N�&´�µ��dº��±¯���²��\È�»¸¯°ÈN¯°«�»°�±¹�µ��W´S�W�[ªQ¯������Q­x¯�¬�´�¯°�N²��W��¶���»¸��­xÉ�»�¬WºµcËQªQºS�NÈN�d²�½�Ò&ÉQ´�´Sµ��\ºS��¬WºS���N´�µ��dº¥¶���­uµk¬W²�¯���¶����À��º�´�µ���ªQ���U´Sº�Ék­x´�¯°�N²��W�k¶���»¸��­xÉ�»�¬Wº�µcËQªQº���ÈN�d²�½�¾±µ����·��N´�µ��dº�¶���­uµk¬W²k¯°��¶}��­\¬W²�«��y�·É�¶�¶��dª�É�¹B«cË}´UÌ&���#2fÉk¬�´S¯¸��²k�#X

Ä Å &YD3ZF[ ü\H] Ö^4 Ï7) _(`*a(bdcöÀö\ö\ö\ödö\öxödö\ödöxö\ödö\öxödöfe`hgFiYjh_YkFa(l jnmo`naqp Zsrnrhrutv Ä Å &�ÒoZ#[ üwo] Öx4AÖCyz)|{KÄ Å &YD ] Öx4èÖCy yf) &·Í8)
Ä Å &(D ] Ö'4 Ö y y ) öpö\ö\ödöxö\ödö\öxödö\ödö\öxödö\öfe`hgFi(jn_YkFa(l jnmo`nadp Zsrhrnr?tv

} ÄÆüÅ�~ �� ~ � &�ØP)
,èµ��dº��?� Z [ ü� ¯°�=´�µ���ÈNºS�NÉk²kª �·´S¬�´S�NÐ.� Z [ ü� ¯°�=´�µ����x¿�­\¯Y´S�dªC�·´S¬W´��.¯¸²C´�µ�����Ëc¶}¬W² «�¬W²kª�ÐN�F¯��´Sµ��}�x¿�­x¯¸´S¬W´�¯°�N²�»¸�dÖN�d»�½@¾±µ��}¶���»¸��­xÉ�»°��¯°�¨ªQ¯��S�·�Q­x¯�¬�´S�dª.Ì�µ��\²�´Sµ�����Ëc¶}¬W²�«k¬W²�ª.�d¶�¯°�S�·¯°�N²���{��»°�d¬rÖ��d��´Sµ��Æ¶��N»°�d­\É�»°�Ã¯¸²�´Sµ��ÆÖc¯°«�ºu¬�´�¯°�N²�¬W»k­\�N²f´�¯°²cÉ�É�¶<�W��´�µ���ÈNºS�NÉ�²�ª��·´S¬W´���½�¾±µk¯°� µk¬W¹�¹��\²�� Ì�µ��d²}¯¸²�82�É�¬�´�¯°�N²�&UÍ8)�� y yq� Í\ø�½>ÕÇ��Ø^��� y y�� Í\øÃ´�µ��d²�¹�µ��N´��N��¯°�N²�¯°¼d¬W´�¯°�N²¨¬W²�ª¨¹�µ��N´��W�[ªQ¯������Q­x¯�¬�´S¯¸��²¨¯°��¹��f����¯°«�»¸�Ì�¯¸´�µ�¹�µ��N´��N²��³�W� �d²��\ºSÈN¯°�d�m»°��Ì��dºÆ´Sµ��\² Í ô ½ þ=�\Â�½�¾±µk¯°�³¯��m¯¸²kª�¯°­d¬�´���ª?¯°²��#2fÉk¬�´S¯¸��²�&�ØP)^½'+G2fÉk¬W´�¯°�N²k��À��º�´Sµ���� Z�� � �·´S¬�´S��¯°²;´�µ�� � �1D�,��\ºS²��dº&«�¬W²kª���¬Nº��Æ´�µ��y�S¬W¶���Ðf��½ È�½|Lf´���­uµ��\ºo<�,è¯°»°»¸¯�¬W¶}�3&UÍ8ONþ�:6)^½¾±µ����·��«k¬N²kª��t»¸¯°�;«��x´UÌ&�\�d²�O�ÏNÏ?¬N²kªèÍ�ÍdÏNÏ tÓy½��Ã��Ì ´Sµ��B­uµk¬W²k­\�@´Sµk¬�´}¬W²F�x¿�­x¯¸´���ªò¶��N»°�d­\É�»¸�;Ì�¯¸»°»�p¬N»¸»�«k¬N­u®÷´S� ´�µ��?Öf¯°«�ºu¬�´S¯¸��²k¬W»Ã­\�N²f´�¯°²cÉ�É�¶6¯��@���N¶��\Ì�µk�\ºS�B¬Nº���É�²kª Í�û>�=½ © �Nº�´Sµ����W´Sµ��\º�
�û��´Sµ��H�\»°�d­x´�ºS�N² Ì�¯¸»°»±�p¬W»°»Ã«k¬�­u® ´��÷¬W²A�x¿�­\¯Y´S�dªFÖf¯°«�ºu¬�´S¯¸��²Q��ºS�W´u¬�´S¯¸��²ò»¸�dÖN�d»��W�Æ´Sµ��HÈNºS�NÉk²kª
�·´S¬W´���¬W²�ª¹�ºS�QªQÉk­\��¬y¹kµ��W´S�N²�½�¾±µ�¯�� ¹kº��Q­x������¯���­d¬W»°»¸��ª@Ä Å BkÉ���º�����­\�\²k­\�N½�¾±µ��d���Æ�\¿Q­\¯Y´S�dª@�·´S¬W´�����ªQ��­\¬rË�«cË�´�µ���d»¸��­^´�ºS¯�­�2fÉk¬�ªQº�Ék¹�»¸��´�ºu¬W²k��¯¸´�¯°�N²k��¯¸²?´�µ���¯°²Q�ÀºS¬Nº���ªH�N²?´�¯°¶��d�S­\¬W»°�d���W��ÍdÏP�t�\Ð����\��Ò&»°¬�­u®�< �m¬W»°È�¬Nº�²k�&·Í#O7:WþW)x½
¾ Ëc¹�¯�­\¬N»¸»°Ëò¬WºS�NÉk²kªòÌ±¬rÖN�d»¸�d²�ÈW´Sµk���N�tÍ\�ÇþI��¶�Ð±­W½ �U½AÒ�»�¬N­u®�<¡Ör¬N²F��¯°��µ��c�d­u®�&UÍ#OW
7:P)^½òÕÇ´¯��Ã¬W»����t´Sµ�ºS�NÉ�È�µ;´Sµ�¯��%BkÉ���º�����­\�\²k­\��´Sµk¬�´�¶���»¸��­xÉ�»�¬Wº�µcËQªQºS�NÈ��\²=¶���»¸��­xÉ�»°�d�Ã¬Nº��¨��Ék­uµBÈN�c�QªB­x�c�N»�¬W²f´S�­\�N¶�¹k¬WºS�dªy´��³²��dÉQ´�ºu¬W»cµcËQªQº���ÈN�d²�½�¾��m¬N¹�¹�ºS�r¿Q¯¸¶}¬�´S��´Sµ���Ä Å �ÇªQ¯��S�·�Q­x¯�¬�´S¯¸��²�ºu¬�´S��¯°²�¬�µcËQªQº���ÈN�d²t­x»°�NÉ�ª´Sµ��³�À�N»°»¸��Ì�¯°²�È��À�NºS¶�Ék»°¬t¯°�ÃÉk�·��ª�Ð�ªQ�0���N²�È��\´Æ¬W»�½�&UÍ#OW
NÏ7)�X� 4> ¢¡#£6¤�¥¦¨§ª©�« Å¬�­�®�¯¨°�±¨² &(³�) ´ ö Z & ô ),èµ��dº��' A¯���´�µ��B¹�ºS�N«k¬N«�¯°»¸¯¸´UË ´�µk¬W´}¶���»¸��­xÉ�»°�d��¯°²A¬W² �x¿�­x¯¸´���ªF�·´S¬W´��HªQ�d­d¬rË÷¯¸²f´S�?´Sµ��HÖc¯¸«�ºu¬�´S¯¸��²k¬W»­\�N²f´�¯°²cÉ�É�¶B½ ¡F£ ¯°�Æ´�µk��¯°²�´S�\²k��¯¸´UË��N��´�µ����·´S¬Wº�²��d¬Nº�Í�ÏNÏNÏ tÓ�½ ¤�¥ ¯���´Sµ������N»°¯�ªH¬W²�È�»¸�t�W��´�µk�t�·´S¬Wºm¬N����\�d²;�ÀºS�N¶ ´�µ��y­\»¸��ÉkªIX ¤�¥ 4¶µ^·¸ Å &pø7)¹ �d¯¸»°¯°®@�x´Ã¬W»�½�&UÍ8OPO�ØW)^½�ÄÃ�dº��³�,¯���´�µ��yªQ¯��·´S¬W²�­x���Àº���¶ ´�µ��¨­\»¸��Ékª@´S��´Sµ��y�·´S¬Wº�¬N²kª µ^· ¯��&´�µ��¨��É�º��p¬N­x�¬Nº���¬��N�>´�µk�³�·´S¬Nºd½�Õ[²��NÉ�º�­d¬N���NÐ�¬N�S��É�¶�¯¸²�È�¬��·¹�µk�\ºS¯°­d¬W»��U´u¬Wº�Ð µ^· 4 © � Å Ì�¯¸´�µ ý ´Sµ��¨ºu¬NªQ¯°Ék�&�W��´�µ���·´S¬Nºd½���¯°��´�µ��Ã�f��­\¯¸»°»�¬�´���º��U´Sº��d²�ÈW´Sµ}�W��¬¨��¯¸²�È�»¸�N��Ëc¶}¬W²�»¸¯°²��Æ¬N²kª °�± ¯°��´�µ��Ã²cÉ�¶t«��dº �N���>Ëc¶�¬N²�»¸¯°²��d�d½² &(³�)�¯��±´�µk�y¹�ºS�N«k¬N«�¯¸»°¯¸´UË@´�µ�¬�´Ã¹�µ��N´���²k��¹��\²��\´�ºu¬�´��³´S�@�N¹�´�¯�­\¬W»�ª��\¹Q´Sµ�³�¯°²B´�µk��­x»°�NÉkª�½¢�Ã�N´�¯�­x�³´Sµk¬�´¯°²}�#2fÉk¬W´�¯°�N²�& ô )�´�µ���Ék��Ék¬N»��x¿Q¹��N²��d²�´S¯°¬N»c�p¬N­x´��Nº�´�µk¬W´�´S¬W®��d��¬�­\­x��É�²f´��W��¬�´�´��\²cÉk¬W´�¯°�N²�«cËtªQÉk�·´ È�ºS¬N¯¸²k�¯°²}´�µk�m­\»¸��Ékª}¯�� »°�x��´&�NÉQ´�½�¾±µk¯°��¯°��«��d­\¬NÉk���ÆÌ&�Æ¬N�S�·Ék¶��Æ´�µ��dº���¯°� ²��tª�Ék�U´&¹�ºS�d���\²f´�¯°²E$��N¹}Õ�Õ·Õ�¹kº��N´��W��·´��d»¸»�¬Wº³­x»°�NÉkªk�\½mÓÃ»��·��Ðk´Sµ��t¶���¬W²�¯°²f´��\ºu�·´��\»°»�¬WºÆºu¬Nª�¯°¬W´�¯°�N²HªQ�\²��·¯¸´UË�&Yº £ ¶�Ék»Y´S¯¸¹�»°¯°�dª�«cË�´�µk�t��¹��d�dªH�N�»°¯¸È�µf´�)¥¯���ºS�\¹�»�¬N­\�dªt«fË�´�µ���¯°²f´��d²k�·¯¸´UË�¶tÉ�»¸´�¯°¹�»¸¯°�dª�«cË�´�µ��Ã���N»°¯°ª�¬N²�ÈN»°�N½"$�µ��N´��N�ÇªQ¯��S�·�Q­x¯�¬�´S¯¸��²�¯���»°¯¸¶�¯¸´��dª´S��¬N«k���NºS¹Q´�¯°�N²@�N��¹�µk�W´���²k�&¯¸²;´�µk�0��Ëc¶}¬W²=«�¬W²kª?&Y� Z [ ü��» � Z [ ü� )&¬W²�ª;¬N»¸»�´Sµ��¨ÄÆÅm¶��N»°�d­xÉk»¸���&¬Nº��¬�����É�¶��dª�´S��«��Æ¯°²�´�µ����\»°�d­^´Sº���²�¯�­�ÈNºS�NÉ�²�ª}�U´u¬�´���&Y� Z [ ü� )^½ © ºS�N¶ ´�µ��m¬W«���ÖN�Æ�·´S¬W´��d¶��d²f´S��¯¸´�¯�� ­\»¸��¬Wº´Sµk¬�´m´�µ����À�NºS¶�É�»�¬}¯��Æ��²�»°Ë�¬N²?¬W¹�¹kº��r¿Q¯°¶�¬W´�¯°�N²�½Ã¾±µk�tÖ�¬W»°É����ÃÉk���dªH¯°²H´Sµ�¯°�m¹k¬N¹��dºÃ�À��º��82�É�¬�´�¯°�N²>& ô )¬Nº��¨»°¯°�·´���ªB¯¸²B´u¬W«�»°�E&·Í8)^½�ÓÆ»¸»¥�W´Sµ��\ºÆ­\�N²k�·´S¬N²f´S��µk¬rÖ��m´�µ��d¯¸º�Ék�·É�¬W»>Ö�¬N»¸É����\½ © ��º�´�µk��¯°²�´S�\²k��¯¸´UËu& ¡#£ )�¬«�»�¬N­u®=«��QªQË��·¹��d­x´�ºSÉ�¶(¯��±Ék���dª�½ © �Nº ² &(³�)&´�µ��³�À��»¸»°��Ì�¯°²�È��À�NºS¶�É�»�¬�¯���Ék���dª�X

² &Y³�)J4½¼ Í³�¾ »°²d&(³À¿PÁ © )ÃÂMÄÅ ~½Æ ·³GÇ ÄÅ�È �\º��p­'É�Ê ³ ·© � ÅZ¨Ë ÄÅ;Ì &�ûP)
Ì�¯¸´�µ · 4 Í ®ø © §
Î6Ï�Ð ¬N²kª � Z 4Ñµ'Ò Z ®Ò Î6Ï�Ð &�þW)

ô



¹ Ï�½°Í�û� ø�Ó þ'Ô.Í�Ï ö-Õ°�± þNÏ

¾¥¬W«�»°��ÍPX���¯°�S���c­\¯°¬W´�¯°�N²B­x��²k�U´u¬W²f´S�
Ó&´?Í�ÏNÏ�Ï tÓ�Ð�¬ ºS�d­\¯¸¹�ºS�Q­\¬N»�»¸¯¸�À�x´S¯¸¶����N�m´Sµ���É�¹k¹��dº=�U´u¬�´S�Ö& Í )��W�}ÍPÓ°Ídþ�Ô ÍdÏW×��dÐÃ¬W²�ª ¬N²è¬rÖN�\ºu¬WÈ�����\¹k¬NºS¬W´�¯°�N²;�W����Ëc¶}¬W²�»¸¯°²��d��& µ'Ò Z )&�W�&ÍN½ þ tÓ.¯���¬N�S��É�¶��dª�½�¾±µ�¯��±ÈN¯°ÖN���FX· 4 O�Ø ô Ó ÏPOW
7:Î6ÏÀÐ ¬N²kª � Z 4 û^Ô�ÍdÏWØÎ6Ï�Ð &1:6),èµ��dº���¬3/³¬WÉ�����¯°¬N²y´SÉ�º�«kÉ�»¸�d²f´�Ö��\»°�Q­x¯¸´UË³Êk�\»�ª�¯���¬Nª��N¹Q´S�dª��À�Nº¥´�µ��Ã­\»¸��Ékª�½ Î6Ï Ð ¯°�¥´Sµ���ÖN�d»¸�Q­\¯Y´UË¨Ì�¯�ªc´�µ�N��´Sµ��³´�É�ºS«�É�»°�\²�­x�³Ì�µ�¯�­uµ�¯°²�´�µ����·�y­d¬W»�­xÉ�»�¬�´S¯¸��²k�&Ì&¬����·�\´±´��HÍ³®c¶�ÙW�\½"³�¯°�ÃÈN¯°ÖN�\²�«cË³E4 ©�« Å¬�® ¯ ®Î6Ï�ÐH§|Ú &pÄ�Å8)|4 ÍPÓ Ø^Ô.Í�Ï ö × Ú &pÄ Å )Î6Ï�Ð &Û
W),è¯¸´�µ Ú &�Ä Å )Ã´Sµ��@­x��»¸Ék¶�² ªQ�d²k�·¯¸´UË��N��¶��N»°�d­\É�»°¬Nº³µfËQªQºS�NÈ��\²�½^+G2fÉk¬W´�¯°�N²�&�ûP)�µk¬��¨�·��¶���¹�ºS�N«�»°�\¶}�¬W´&´Sµ��³�dªQÈ���Ì�µk�\ºS�N³�� Á © ½�Õ[²;´�µ����·�¨­d¬N���d� ´�µ��³²k¬W´�É�ºu¬W»�»°�NÈ�¬Nº�¯¸´�µk¶<«��d­\�N¶��d�&²��dÈ�¬W´�¯°ÖN�³¬W²kª@´�µcÉk�Ì&��´�ºSËH´��;´S¬N®N�}¬=²k�\È�¬W´�¯°ÖN���n2fÉk¬Nº��\��ºS�c�W´�½�ÓÃ»��·��Ì�µ��d²u³?9 Á © �U´S¯¸»°» ² � Í�«�ÉQ´ ² ­\¬N².²k�\ÖN�dº³«��È�º���¬�´��dº±´�µ��d²÷Í¨«���­\¬NÉk�·�¨Ì�¯¸´�µk�NÉQ´�¬N²cË=�x¿c´S¯¸²k­x´�¯°�N² ² 4ÎÍNÐ�ªQ�0���N²�È}�\´�¬W»�½q&UÍ8OP
�ÏW)^½�¾±µ�¯°�Æ¯°�ÃÌ�µfË;¯¸²´Sµ�����¯°¶�É�»�¬�´S¯¸��²k�ÃÌ�µ��d²�³?� Á © �Nº ² � ÍNÐ ² ¯°�m���x´Æ´S�?Í�½.�NÉ��U´m«��dµ�¯¸²�ªH´�µk���dª�ÈN��Ì�µk�\ºS� ² ¯��Æ���x´´S�?Í¨´Sµ�����¯¸¶tÉ�»°¬W´�¯°�N²k��¬WºS��¬}Ö��\ºSË=¹��f��º�¬N¹�¹�ºS�r¿c¯°¶}¬�´S¯¸��²�½&¾��@È�¯¸Ö���¬W²H¯°¶�¹�º�������¯°�N²H�W��´Sµ��y�ÀÉ�²�­^´�¯°�N²² ÊkÈNÉkº��Ü&UÍ8)Æ¯���¯°²k­\»¸Ékª��dª�½yÕ[²?ÊkÈNÉkº��Ü&UÍ8)ÆÌ&����µ���Ì ² �À��ºm´�É�ºS«�É�»°�\²f´³ÖN�\»°�Q­x¯¸´�¯°�d�tÍNÐ ô Ð�û�Ðd:cÐ�ÍdÏ�¬W²�ªØNÏ}®c¶�ÙW�0&À«��W´�´���¶0´S�}´���¹À)±´Sµ���ºS�d�·´Æ�N�¥´Sµ��yÖ�¬W»°É����Æ¬WºS��¬���¶��\²f´�¯°�N²���ªH¹�ºS�\Öc¯°�NÉk��»¸Ë�½�¾±µ��yºu¬NªQ¯°Ék���N�´Sµ���­x»°�NÉ�ªB¯°�ÆÈN¯°ÖN�\²B¯°²�­x¶BÐkÌ�µk�\ºS�yÏ}¯°��´�µ���­\�\²f´��dºÆ�N��´Sµ���­x»°�NÉ�ª�½�¾±µ��yËf�Ç¬W¿Q¯°�±¯��Ã��²B¬@»¸��È�¬WºS¯¸´�µ�¶�¯�­�S­\¬N»¸��«��d­\¬NÉk����¬W´³´�µ��}��ªQÈN� ² �·µk��ÌÃ�m¬�Ö��\ºSËH�p¬N�·´yªQ�d­\»¸¯°²��}¯°²�´S��´�µ��@­\»¸��Ékª�½}¾±µ����M@��d­x´S�³´Sµ�¯°�yµk¬N���² ´�µ��@ªQ¯��S�·�Q­x¯�¬�´S¯¸��²÷¬WºS�@ªQ¯°�S­xÉ������dª.�ÀÉ�º�´�µ��dºy�N²>½;Õ[² ´Sµ��}ÊkÈ�É�º���Ì&�=­\¬N²÷�·�d��´�µk¬W´�¯¸²�­xºS�d¬N��¯°²�È�´�µ��´SÉ�º�«kÉ�»¸�d²f´&Ö��\»°�c­\¯Y´UË�¯°²@´Sµ��m­\»¸��Ékª=ª�¯¸¶�¯°²�¯°��µ���� ´Sµ��³�·µ�¯°�\»�ªQ¯°²�ÈkÐc«�É�´�´Sµ�¯°�&¯��&²��W´±¬�«�¯°È��F@���­^´Ã�����\ºSºS�Nºu�¯°²�´�µ��Ã´�É�ºS«�É�»°�\²f´ Ö��\»°�c­\¯Y´UËtÌ�¯°ªQ´�µ@¬WºS��²��N´ �·¯°ÈN²�¯¸Ê�­d¬W²f´d½ © ¯¸²k¬N»¸»°Ë�²k�W´��Ã´�µk¬W´�´�µ��Æ²��NºS¶}¬W»�ªQ¯������Q­x¯�¬�´S¯¸��²�d²��\ºSÈNËy�N��Ä Å ¯°��ø�½ ø7
m�\Âè«�ÉQ´�´SºS¬N²k��¯Y´S¯¸��²k��¬�´�´Sµ�¯°���\²��dº�È�Ëy¬WºS�±�·´�ºS�N²kÈN»°Ë³�À�NºS«�¯°ªkªQ�\²�½�¾±µ�¯���¯���«���­\¬NÉk�·�´Sµ��¨¶��N»°�d­xÉk»¸�¨¯��±µ��N¶��N��²cÉk­\»¸��¬Wº�¬W²kª;Ì�¯¸´�µ���ÉQ´Æ¬�ªQ¯¸¹��N»°�¨¶��N¶��\²f´�½Ý S ØUÞ Ú ¤|ß ¦m£�� ÚtÛ
Õ[²}ÄÃÕ�º��dÈN¯°�N²k��Ä�Å�­\¬W²�¬N��Ì&�\»°»Q«��±�À��º�¶���ª�½>Õ[²�´�µk�±¬N«k���\²k­\�&�N��ªQÉ��U´�´Sµ��\ºS��¬WºS����²�»¸Ëy´�µ�ºS�\�±ºS�NÉQ´S�d���À�Nº´Sµ�¯°��¹�º��Q­\�d�S�\ÐWÄ ö Ð�Ä�üÅ ¬N²kªy´Sµ�ºS�\�±«��QªQËy�À�NºS¶�¬W´�¯°�N²�½�¾±µ����·�&´�µkº��d�&ºS�NÉ�´��d�¥Ì�¯°»¸»k«��&´�ºS�d¬W´���ª��\¿c¹k»¸¯�­x¯¸´�»°Ë¯°²�´�µ�¯��Ã���d­^´S¯¸��²�½à%ánâ ã�äæåCç¢èoé
ê
¾±µ��yÄ ö º���ÉQ´��³¯��&´�µ��¨ºS�d­\�N¶�«k¯¸²k¬W´�¯°�N²��W��Ä,¬�´���¶}�±Ì�¯Y´SµBÄ ö ¯¸��²k�\½

Ä ~ � ö {KÄ ö ~ ¦¨§ ] &ÛOW)
Ä ~ Ä ö {EÄÆÅ ~ � ö &·ÍdÏW)�Æ�W´�¯�­x�m´Sµk¬�´�´Sµ��¨Ä ö ¯¸��²;��²�»°Ë=¬N­x´S�±¬N��¬�­\¬W´S¬N»¸ËQ�·´dÐf´�µ��¨�d»¸��­^´Sº���²=Ì�µ�¯�­uµ;¯������x´±�Àº��d�³¯¸²�´�µk�m�d²kªB­\¬N²�À��º�¶#Ä ö ¬WÈf¬W¯°²�½ELc�B�\Ö��\² Ì�¯Y´Sµ÷¬B»¸��Ì �\»°�d­^´Sº���²�¬N«�É�²kªk¬W²k­\�NÐ>¯°²�´�¯°¶��NÐ�¬;ºS�d¬��·��²k¬W«k»¸��¬W¶��NÉk²�´¨�N�Ä Å ¯��¨�À�NºS¶��dª�Ð¥¹�ºS��Öc¯°ªQ��ª.´�µ��dº��@¯��y²k�?ªQ¯������Q­x¯�¬�´�¯°�N²>½�¾±µ��@�À�NºS¶�¬W´�¯°�N² ºu¬�´��@­d¬W²÷«��;­d¬W»�­xÉ�»�¬�´S�dª ¬N��À��»¸»°��ÌÃ�\Ð � ¬N¼d¬NÉQ¿E<½LQ¹k¬N¬N²k�ë&�ØWÏ�Ï ô )�X�ëì 4îí Z ° Åï.ð ­ ®M¬ ö-Õ ´ ö Z &·ÍNÍ8),èµ��dº��ëí Z 4 ÍPÓ 
 ô Ô�ÍdÏ ö Z*ñhòHrFó ñ ØhØn×� ®�¬ Õ ´ ö Z Ì�¯Y´Sµ ò � ´Sµ��ÆÈf¬N��´��\¶�¹��\ºu¬�´SÉ�º���¬W²kª ° ï ´�µ��³ªQ�d²k�·¯¸´UË�N��¬N»¸»�µcËQªQºS�NÈN�d²;��¹���­x¯°�d�d½�¾±µ��³�\»°�d­x´�ºS�N²;�ÀºS¬�­^´�¯°�N² ð ­ ­\¬N²;«��¨�N«�´S¬W¯°²���ª@�ÀºS�N¶�Xð ­ 4 Ï�Ó Ï�: ò r#ó ô Å� õ ö Å Z° ï &·Í�ØP)

ø



© ¯°ÈNÉ�ºS�}ÍPX�Õ[¶�¹�ºS�d�S�·¯°�N²��W� ² �À�Nº�ªQ¯A@��\ºS�\²f´�´SÉ�º�«kÉ�»¸�d²f´ÃÖN�\»°�Q­x¯¸´�¯°�d��Ì�¯¸´�µ��ÀºS�N¶0«��N´·´���¶(´S��´���¹�Ð Î6Ï Ð 4Í�Ð ô Ð�û�ÐÀ:cÐ�ÍdÏkÐkØWÏ�®c¶EÙ��d½
ö Å Z ­\¬N²;«��y­\¬N»°­\É�»�¬�´���ª�Ì�¯Y´Sµ;´Sµ��³�À�NºS¶�Ék»°¬�Xö Å Z 4î
CÓ°Í#
^Ô�ÍdÏ ö Z Õ ¡ Å Z ³ ö%÷øì ´ ö Z &·Í ô )
Ì�¯¸´�µ ¡ Å Z 4 ¡ &UÍdÏ�ÏNÏ tù ) ¤�¥Ø © Ô�ÍdÏ ö Å Z «8ú8û ´ ö ZF´ ú ö Z &·Í\ø7),èµ��dº�� ¡ &·ÍdÏ�ÏNÏ tÓü)�¯°��´�µ���¯¸²f´��d²k��¯Y´UË�¬�´ÆÍ�ÏNÏ�Ï tÓè�W��¬¨«�»�¬N­u®�«��cª�Ë�Ì�¯¸´�µ;¬³´��d¶�¹��\ºu¬�´SÉ�ºS�Ã�#2fÉk¬N»�´��y´�µ���F@���­^´�¯°ÖN�³´S�\¶�¹��\ºu¬�´�Ékº��³�W�¥´�µk�y�U´u¬Wº±Ì�µ�¯�­uµ�¯�����µ�¯¸²k¯¸²�È}��²f´���´�µ��y­\»¸��Ékª�½"³ ì ¯��³ ì 4 þCÓ ô Ô.Í�Ï ö Zsñ �.ý jnþ &·Í�ûP),èµ��dº���� ý jhþ ¯���´Sµ���²��dÉQ´�ºu¬W»�µcËcª�º���ÈN�\²B­x��»¸Ék¶�².ªQ�\²k��¯¸´UËN½o³ ì ªQ¯K@��dºS�Ã�Àº���¶(´Sµ�����¹Q´�¯�­\¬N»>ªQ�\¹�´�µ�Ék���dª¯°²�ª�¯°�S�·�Q­\¯°¬W´�¯°�N²�Ðc´Sµ�¯°�±¯��±«��d­\¬NÉk���Æ�À��º±´�µ��m�À�NºS¶}¬�´S¯¸��²=�W��ÄÆÅm´Sµ��³�\»°�d­^´Sº���²;¬N«�É�²kª�¬N²k­x�³¯��±¯¸¶�¹��Nº�´S¬N²�´¬N²kªH´Sµ����\»°�d­^´Sº���²k�m­x�N¶��t�Àº���¶ ¯¸��²�¯¸¼d�dª?µfËQªQºS�NÈ��\²�½0Lc��µ��dº���´�µ���ºu¬NªQ¯�¬�´S¯¸��²?¬W«k���NºS«��dªH«cËH²��dÉQ´�ºu¬W»µcËQªQºS�NÈN�d²}¯°��´u¬W®N�d²@�NÉ�´ �À�Nº��À�NºS¶�¯¸²kÈ�¶��N»°�d­\É�»°¬Nº µcËQªQºS�NÈN�d²�½�¾±µ�¯°��¯���²k�W´&���y�À��º&ª�¯°�S�·�Q­\¯°¬W´�¯°�N²@Ì�µ��dº����²�»¸Ë ºu¬NªQ¯�¬�´S¯¸��² ¬N«k�·��º�«��dª «cË ¶���»¸��­xÉ�»�¬Wº=µfËQªQºS�NÈ��\²A¬5@��d­x´S�}´Sµ��?ªQ¯��S�·�Q­x¯�¬�´S¯¸��²AºS¬W´��N½�ÄÃ�d²k­x��´�µ��ªQ¯K@��\ºS�\²f´��N¹�´�¯�­\¬W»�ª��\¹Q´Sµk�¨�À��º³�À�NºS¶�¬W´�¯°�N²÷¬W²�ª�ª�¯°�S�·�Q­\¯°¬W´�¯°�N²�½ ¤�¥ ¯°�³´Sµ��@�S¬W¶��@¬N�¨¯°²��À�NºS¶�É�»�¬�&Àø�)^½© ¯°ÈNÉ�ºS�ü&�ØP)>¯°��¯°²k­x»°ÉkªQ��ªy´S�m��µ���Ì ´�µk�&ªQ�d¹��d²kªQ�d²k­x�&�W��´Sµ��±�\»°�d­x´�ºS�N²�¬N«�É�²kª�¬N²k­x���N²tÈ�¬N�>´��d¶�¹��dºS¬W´�É�ºS�N½© �NºÃÈf¬N�&´��d¶�¹��dºS¬W´�É�ºS�d�dÐ��ÀºS�N¶(´��N¹�´S�@«��N´·´S�N¶BÐ>Í�ÏNÏ�ÐkØNÏNÏkÐ ô Ï�Ï�ÐQø�Ï�Ï�Ð�ûNÏNÏkÐ�þNÏNÏ�¬N²kª�:�ÏNÏ}Ñ�½�,.�����\�¬�ªQ�d­\»¸¯°²��³¯°²�´S��´Sµ��¨­x»°�NÉkª;ªQÉ��m´��t´�µk�³��µ�¯°�\»�ªQ¯°²�Èt�F@���­^´��W��²��\ÉQ´SºS¬N»�µfËQªQºS�NÈ��\²�½�Ït¯¸²kª�¯°­d¬�´����&´�µ��³­x��º��­\»¸��ÉkªB­x�\²f´S�\º�½

à%á ÿ ��� å�ê�ê��3ç��	��
�ç|å
���=é��sç��
Ó&´yµ�¯°ÈNµ÷ªQ�d²k��¯Y´S¯¸����&À²���� ÍdÏ ñ ­x¶ ö¨Õ )m¶���»¸��­xÉ�»�¬Wº¨µcËQªQºS�NÈ��\².­d¬W² «����À�NºS¶���ª ¬W»��·�;´�µ�ºS�NÉkÈNµ�´�µ�ºS�\�«��QªQË=¯°²f´��\ºu¬N­x´�¯°�N²k�d½�Ò±¬N��¯°­d¬W»°»¸Ë-X Ä ~ Ä ~ Äî{8Ä Å ~ Ä &·ÍdþW)

û



© ¯°ÈNÉ�ºS�ÆØ
X¥Õ[¶�¹�º�������¯°�N²��W� ð �À�Nº ª�¯A@��\ºS�\²f´ Èf¬N��´S�\¶�¹��dºS¬W´�É�ºS�d��Ì�¯Y´Sµ�ÐN�ÀºS�N¶<«��W´·´S�N¶ ´��³´S�N¹�Ðc¾ \ 4ÎÍ�ÏNÏ�ÐØNÏNÏ�Ð ô ÏNÏ�ÐQøfÏNÏkÐQûNÏNÏkÐcþ�ÏNÏ�¬W²�ª�:WÏNÏ�Ñ,�À�NºÃ¬N»¸»�´��\¶�¹��\ºu¬�´SÉ�º����±²q&pÄü)n4tÍ3Ô�ÍdÏ Õ ½
Ä ~ Ä ~ Ä Å {8Ä Å ~ Ä Å &·Í;:6)

Ó&´&´�µ����·�mªQ�\²��·¯¸´�¯°�d� ´�µ�¯���º���¬N­^´S¯¸��²}¯°�&���y���@­x¯°�\²f´&´�µk¬W´&¬N»¸»�´�µ���²��\É�´�ºu¬W»�µfËQªQºS�NÈ��\²�Ì�¯°»¸»�«��³­x��²cÖN�\º�´���ª¯°²f´��BÄÆÅWÐ�$�¬N»¸»�¬@�\´³¬N»�½"&UÍ8OP
 ô )^½¨¾���­uµk�d­u®�´�µ�¯��mÌ���­\¬N²�´S¬N®N��¬=»°�c�N®H¬�´m´�µ���ºu¬�´���­x��²k�U´u¬W²f´S���W� ´�µ��ºS�d¬�­^´�¯°�N²��\½ © ��º
Ä ~ Ä ~ Ä�� Ä�� � Å ÄÆÅ ~ Ä &·Í#
W)

Ì&�³µk¬rÖN� í Z 4 û
Ó û�Ô�ÍdÏ ö Å × ¾ ö Z\ ­x¶ Õ � ö Z &·Í#OW),è¯¸´�µ ò � ´Sµ��³È�¬N�&´S�\¶�¹��\ºu¬�´�Ékº���Ð�¬W²kªí Å 4CþCÓ û^Ô.Í�Ï ö Ø ¾ ö ÄÅ\ �\¿Q¹ Ê » ûNØCÓ Ï�ÏNÏ¾ \ Ë Ô � Í » �x¿Q¹ Ê » þNÏ�ÏNÏ¾ \ Ë�� ­\¶ Õ � ö Z &�ØWÏW)$�¬N»¸»�¬}�x´¨¬W»�½"&UÍ#OW
 ô )^½ÃÕÇ� Ì&�t­\�N¶�¹k¬Nº���í Z ¬W²kªIí�ÅtÌ���­\¬W².�·�d�y´�µ�¬�´m�À�Nº�´��\¶�¹��\ºu¬�´SÉ�º����Æ¾ \ ��
NÏ�ÏNÑ´Sµ��y»°�x��´UÌ±¬Wºuª;ºS�d¬�­^´S¯¸��²�¯���²��dÈN»°¯¸È�¯¸«k»¸��½%Lc��´Sµ��y«k¬N»°¬N²k­x�³�À��º�´�µk¯°�Æº���¬N­^´S¯¸��²;»°¯°�d��´S�@¬W»°¶����·´yÍdÏNÏ�� Ä�ÅW½¾±µcÉk�dÐ�¯°²=´Sµ��y¬W«k���\²�­x�³�W��¬�ºS¬�ªQ¯°¬W´�¯°�N²=Êk�\»�ª;´�µ��³�À��º�¶��dªBÄ�Å³Ì�¯¸»°»�²��N´±«��yªQ¯������Q­x¯�¬�´S�dª�½ © ��º
Ä ~ Ä ~ ÄÆÅ�� ø�� �! ÄÆÅ ~ ÄÆÅ &�ØQÍ8),��¨µk¬rÖN� í Õ 4 Í
 í Z ¬W²kª í ô 4 Í
 í Å &�ØNØP)Lc�}¯¸´Ã¯��&´�µ��y�S¬W¶��¨¬N�&�À��º��#2fÉk¬�´S¯¸��²k�3&UÍ8O�ÐkØNÏW)^ÐQ��²�»°Ë}´�µ�¯���ºS�NÉQ´S�³¯°�±»°�d�S�����@­\¯¸�d²�´�½à%á à ã#"$&% çGèHé�ê

¾±µ��yÄ�üÅ ºS�NÉ�´��³¯°� Ä ü ~ Äî{EÄ üÅ ~ ¦¨§ &�Ø ô )
þ



ÄÆüÅ ~ Ä�{KÄ Å ~ Ä ü &�Ø�ø7)
¾±µ�¯���Ì±¬rË}�W�¥�À�NºS¶�¯¸²�È�¶��N»°�d­\É�»�¬Wº�µcËQªQº���ÈN�d²=¯��±ÖN�\ºSË@¯°²����@­\¯¸�d²�´Æ¬N²kª;¯°��²k�W´Ã¯°²k­x»°ÉkªQ��ª;¯°²B�NÉ�ºÃ��¯°¶�ÉQ�»�¬�´S¯¸��²k�\½�ÓÃ»¸´�µ���É�ÈNµH´Sµ�¯��ÆºS�NÉQ´S�y¶}¬rË;«��d­\�N¶���¯°¶�¹���º·´u¬W²f´m¬W´ÆÖN�dº�Ë�µ�¯°ÈNµ�ºS�dªk�·µ�¯¸��´^&(' � ûWÏ�ÏW)±Ì�µ��dº��´Sµ��yÄ ö ¯��ÃªQ�d�·´�ºS��ËN��ª@«cË}´Sµ��y­x�f�·¶�¯�­�¶�¯�­xºS��Ì&¬rÖ��Æ«k¬�­u®cÈNºS�NÉ�²kª@ºS¬�ªQ¯°¬W´�¯°�N²;Êk�\»�ª�½) * ¦ � �x¦m£"� ÚtÛ ¢ Ú^� ¤�§�ÜÃ¢
Ó���¬}ºu¬Nª�¯°¬W´�¯°�N²����NÉ�ºu­x�¨Ì&�¨´S¬N®N��¬=�·¯°²�ÈN»°�y¹��N¹�Õ�Õ·ÕÃ�·´S¬NºÆÌ�µ�¯�­uµ�¯��Æ��µ�¯¸²k¯¸²�È;�N²f´���´Sµ��t­\»¸��Ékª�½ÃÕ[²�´�µ����¯¸¶tÉ�»�¬�´�¯°�N²��ÃÌ&��µk¬rÖ��³´S¬W®��\²?ØNÏ@ªQ¯K@��dº��d²�´³�U´u¬Wºu�Ã�N��Ì�µ�¯°­uµB´Sµ���¹�º���¹��dº·´S¯¸���Ã¬WºS�y»°¯°�·´���ªH¯°²H´S¬N«�»¸�Ü&�ØW)^½,��tµ�¬rÖN�y´u¬W®��\²?¬��·�dº�¯°�d���W�&�U´u¬Wºu�Æ���=´Sµk¬�´m´�µ��dË��·¹�¬W²H´Sµ��tÌ�µk�N»°�tºu¬W²�È����N��¹��f����¯¸«k»¸��¶}¬N�S�·���\Ð�¬W²�ª¬N²��W´Sµ��\º&�·�\´��W�>�·´S¬NºS���·�y´�µk¬W´ ´�µk�\Ë}�·¹�¬W²@¬yºu¬W²kÈN���W��¹k»°¬NÉk�·¯°«�»°�Æ�F@���­^´�¯°ÖN�Æ´��d¶�¹��\ºu¬�´SÉ�ºS�d�d½¥¾±µ����W´Sµ��\º

¾��\¶�¹��\ºu¬�´�Ékº��7&pÑ0) �?¬N�S�#&,+>Q") ý ¬�ªQ¯¸É��0& � Q|) �>¯Y�À�\´�¯°¶���&ÀËN��¬Wºu�h)´S�\¶�¹��\ºu¬�´�Ékº��¨���\»°�d­^´S�dªØ^Ô�ÍdÏ ô ô ÍN½°Í�Ø ÍWÓ¸Í�ÍëÔ.Í�ÏP×ô Ô�ÍdÏ ô û ÍN½ ø�Ï øÀÓ Ï�Ï^Ô.Í�Ï ñ:Nû^Ô.Í�Ï Õ Ø�û ØQ½ O ÍWÓ þ�Ï^Ô.Í�ÏPØ
'Ô�ÍdÏ ô ô ø ô ½ ø 
�Ó þfû�Ô.Í�Ï �
fû^Ô.Í�Ï Õ øfÏ ô ½ þ þ�Ó Ø�û�Ô.Í�ÏP�O'Ô�ÍdÏ ô þ�Ï øk½ ô ØCÓ :6
^Ô.Í�ÏP�Ofû^Ô.Í�Ï Õ :WÏ øk½V: ØCÓ ÏNø'Ô.Í�ÏP�Í3Ô�ÍdÏ.- ÍdøkÍ þ�½ ø ûCÓ Ï ô Ô.Í�Ï/-Í�Ï�û�Ô.Í�Ï Õ Ø�Í#
 :c½ 
 ØCÓ¸Í�Ï^Ô.Í�Ï/-Í�Í3Ô.Í�Ï ô øfÏ�Í ÍdÏk½ ô : þ�Ó Ø�Ø�Ô.Í�Ï ô¶}¬��������\»°�d­x´��dªô Ô�ÍdÏ ô û ÍN½ ø�Ï øÀÓ Ï�Ï^Ô.Í�Ï ñ:NØ�øNø ô ØNÏ ØQ½ þ�û ØCÓ ûNÏ^Ô.Í�ÏPØ
�þNÏPOWO ûNÏ øk½ Ï ô øÀÓ Ï�Ï^Ô.Í�ÏP�Ofû�øWOWO :Nû øk½ 
Wø ÍWÓ :6
^Ô.Í�ÏP�O�:5OWø7
 Í�ÏNÏ ûQ½ ûNØ ÍWÓ Ï�Ï^Ô.Í�ÏP�OWO ô O�Ï ÍrØNû þ�½°ÍNÍ þ�Ó øfÏ^Ô.Í�Ï/-Í�ÏNÏP
kÍ#
 ÍrûWÏ þ�½ þ ô øÀÓ ø�ø'Ô.Í�Ï/-Í�Ï�Ø�ø ô û Í5:Wû :c½°Í�Ø ô Ó ØNþ^Ô.Í�Ï -Í�ÏWø�:QÍ�Ø ØNÏNÏ :c½ ûWþ ØCÓ ûNÏ^Ô.Í�Ï/-Í�Ï�ûW:QÍ�û Ø�ûWÏ 
�½ ô : ÍWÓ þ�Ï^Ô.Í�Ï/-
¾�¬N«�»°��Ø
X�Â�¬W»°É��d���À�Nº±´�µk�¨ºS¬�ªQ¯°¬W´�¯°�N²��·��É�ºS­\�d�&Ék���dª�½

Ö�¬W»°É�����¬WºS��´Sµ��\²H­d¬W»�­xÉ�»�¬�´S�dª�½ÕÇ��Ì&�y­uµ��c�����³¬�´S�\¶�¹��\ºu¬�´�Ékº��¨Ì&�y­\¬N²����U´S¯¸¶}¬W´��³´�µk�¨º��d»°¬W´��dª�¶}¬N�S���d�&�ÀºS�N¶ Ê�Èk½ÆÍ¨¯°²H¾>Ék¶�»°¯°²k�·��²�<LcµcÉ�»°»G&�ØWÏNÏ�ÏW) �À�Nº�¶}¬������d�±«��\»°��Ì ¬�Í�ÏNÏ0+ Q ¬W²kª;�ÀºS�N¶ Ê�Èk½�Í¨�W��Ò&º���¶�¶ �x´Æ¬N»�½�&�ØWÏNÏkÍ8) �À�Nº�¶}¬������d�µ�¯°ÈNµk�\º�´�µ��d²CÍ�ÏNÏ1+ Q ½�,è¯Y´Sµ
´Sµ��d���;Ö�¬N»¸É�����Ì��B­\¬N²
�·�d�;µk��Ì ¶�Ék­uµ
´�µ��B¬W²k¬N»¸Ëf´S¯°­d¬W»��À�NºS¶�É�»�¬��N�Ò&ºS�N¶�¶ �x´Æ¬N»�½�&�ØWÏ�Ï�Í8)�¯��±�6@?¯°²B¶��x´S¬N»¸»°¯�­x¯¸´UËN½�¾±µ�¯��±�À�NºS¶�É�»�¬�¯°�#X
ò ­ ì;ì32 &UÍPÓ°Í3Ô�ÍdÏ - ) Ê54Í�Ï ö × Ë ö r#ó r - Ê +

ÍdÏ�Ï.+ Q Ë r#ó r Å - 6 Ó &�ØNûP)
¾±µ��&¶��x´u¬W»°»¸¯�­x¯¸´�¯°�d�¥Ì&� ÈN�\´¥¯°²y´Sµ�¯���Ì±¬rË¨¬WºS� Ék���dª¨´��³­\¬W»�­xÉk»°¬W´���´Sµ��&�M@��d­^´S¯¸Ö�� ´S�\¶�¹��\ºu¬�´�Ékº����>�N��­x�dº·´u¬W¯°²¶}¬N�S���d�d½,è¯¸´�µB´Sµ��³�À�NºS¶�É�»�¬ + 2 & ô :�Ï.+ Q ) Ê 4ÍdÏ ö × Ë ö r#ó Å Ê �ÍdÏ � Q Ë Å ó Å + Q &�ØWþW)
Ì&��­d¬W²}´Sµ��\²=­d¬W»�­xÉ�»�¬�´S�Ã´Sµ��Æºu¬NªQ¯°¯��W��´�µk�m�·´S¬NºS�d½¥¾±µk¯°� �À�NºS¶�É�»�¬¨¯��¢2fÉ�¯¸´����x¿�¬N­x´&¬N²kª}�\Ö��\²@È��c�d� ª���Ì�²´S�=ÖN�dº�Ë�»°��Ì ¶}¬������d�ÆÌ�µ��\ºS��¯¸´m�·´�¯°»¸»����\�d¶��Ã´��;«���¯¸²?ÈN�c�Qª�¬WÈ�º��d�\¶��\²f´ÃÌ�¯¸´�µ�´Sµ���Ö�¬N»¸É����Æ¹kÉ�«�»°¯°��µ��dª

:



«cË � µk¬N«�º�¯°�\º%< Ò±¬Wºu¬5@���&·Í#OWO7:6)x½"LQ�y�À�Nº&´Sµ�¯°���À��º�¶tÉ�»°¬tÌ&��­\¬N²;¬�����É�¶���¶��\´S¬W»°»°¯°­\¯Y´S¯¸�����N� 4 4 ÍdÏ ö ×�½�>¯Y�À�\´�¯°¶����Ã¬WºS�¨­\¬N»°­\É�»°¬W´���ª=Ì�¯¸´�µ�´�µk�³�À�NºS¶�É�»�¬798 4 Ê + 8+ Q Ë ö Å 7 QoÓ &�ØW:6)
¾±µ�¯��Æ�À�NºS¶�É�»�¬�¯°�m¬N­x´�Ék¬N»¸»°Ë;�À�NºÆ²k�NºS¶�¬N»>�·´S¬Wºu�d½ÃÒ�É�´Ã´�µ���¬N�S�·Ék¶�¹�´�¯°�N²H¯��Ã´Sµk¬�´Ã´Sµ���¯°²k­\º���¬N���y¯¸²H�dº�ºS�Nº«cË@´Sµ��yªQ¯K@��dº��d²k­x�³Ì�¯¸´�µB¹��N¹BÕ·Õ�Õ&�·´S¬NºS�±¯��±º��d»°¬W´�¯°ÖN�d»¸Ë@��¶}¬W»°»�½GLc�d�¨¬W»��·�}���d­^´S¯¸��²�þk½¸Í�½: Ù ! Ú^��� ¢�£�¤ � §&£ � ¤�Ü
¾±µ��¨�·´�ºSÉk­^´SÉ�ºS���N��´�µ��³Èf¬N�&­x»°�NÉkª=¯°�&«k¬��·��ª@�N²�­\¬N»°­\É�»°¬W´�¯°�N²k�&�N��¬t­\�N»°»°¬N¹k��¯¸²�Èt¹�ºS¯¸¶��NºuªQ¯�¬W»�È�¬��&­\»¸��Ékª�ÐÓÆ«��d»��x´y¬W»�½|&�ØNÏNÏfØP)^½�¾±µ�¯��¨­x»°�NÉkª.¯°�³¬B­x��»¸»�¬W¹��·¯°²�ÈB�·¹�µk�\ºS�����=´Sµ��\ºS��¯°�³²k�Bª�Ëf²�¬W¶�¯°­d¬W»��#2fÉ�¯°»°¯¸«�ºS¯°É�¶���U´u¬W«�»°¯°��µ���ª�½
© �Nº�´�µk���·¯°¶�É�»�¬�´S¯¸��²k���N²k»¸Ë÷´Sµ��H¯°²�²��\º@Ïk½ û?¹�­B¯°�@­\�N²k��¯�ªQ�\ºS�dª�½ Õ[² ´�µ�����¯°¶�É�»�¬�´S¯¸��²k�t´�µ���­\»¸��Ékª
¯��­\�N²k��¯°ª��\ºS�dª@¯°²@´Sµ�ºS�\�³ªQ¯A@��\ºS�\²f´Ã�·´S¬WÈ��d�d½ © ¯°ºS�·´&´�µ��¨­x»°�NÉ�ª@¯��&¬�����É�¶��dª@´���«��¨¬���­d¬W»�­xÉ�»�¬�´S�dª=¬W´&¼�4tÍ8O&p¹�É�ºS¹�»¸�±���N»°¯°ª�»¸¯°²��&¯¸²tÊkÈNÉkº��ü& ô )n)^½�Lc�d­\�N²kªt¬�­\»¸��Ékª¨¯���­x�N²��·¯�ªQ�\ºS�dª�¬N��­\¬N»°­\É�»°¬W´���ªy¬�´¥´�µ������d­\�N²kªy�·´��d¹�ÐÌ�µ�¯�­uµ�¯��=OÃ¶�¯¸»°»°¯¸��²yËN��¬Wºu��»�¬�´��dº¢&pº���ª�ªQ�N´·´���ª¨»°¯¸²��;)^½"�>¬��U´�´�µ��±¬rÖN�dºS¬NÈN���W��´Sµ���´UÌ&���·´��d¹k��¯°�¥­x��²k�·¯�ªQ�dº���ª&��·�d���·��­^´�¯°�N² & :P)*)x½ Ó&´}´�µ��BÊkºu�·´�&��·��­x��²kª�Ð ¬rÖN�\ºu¬WÈ��8)��U´S�\¹ ´�µ���­\»¸��ÉkªFµk¬N�}¬ ­x��²k�·´S¬W²f´@ªQ�d²k�·¯¸´UËò�N�° ï 4 ÍdÏ Õ ®�¬ ö¨Õ &UÍ�ÏP� ] ûoÔ}Í�Ï/-M)�¬N²kª}¬³­x�N²��U´u¬W²f´�´��d¶�¹��\ºu¬�´SÉ�ºS���W� ò � 4 ØNÏNÏ 6 &�Ø�ûWÏ ] ØNØ�ûP)^½ © �Nº�´�µ���·´S¬Nº·´S¯¸²�Èm­x��²kªQ¯¸´�¯°�N²k�¥�W�k´�µ��±­x»°�NÉkª�Ì��&¬N�S�·Ék¶���´�µ�¬�´¥´�µ��dº��&¯°���N²k»¸Ëy¬W´��N¶�¯�­ ¬N²kªy¶��N»°�d­\É�»�¬Wº¥µfËQªQºS�NÈ��\²�½¾±µ����Àºu¬N­^´S¯¸��²@�W��¶���»¸��­xÉ�»�¬Wº&µcËQªQº���ÈN�d²}¯¸²=´�µ��³­x»°�NÉkª=¯°� ¯ & ° ï Å )|4,Í�Ï ö¨Õ ½�Ó��±�·�d�\²=¯°²@Ê�ÈNÉ�ºS��& ô )�´�µ��­\»¸��Ékª}�x¿Qµ�¯°«�¯¸´S�&²��tÈNºu¬NªQ¯°�\²f´S� �W��¬N²cËt®c¯°²kª@¯°²@´Sµ���­\�NºS��­x��²k��¯°ªQ�dº���ª�µ��\ºS�N½�Ä�Å�­\�f��»¸¯°²�Èy¯��&¯¸¶�¹��Nº�´S¬N²�´´S�tÈ��x´±º�¯�ª@�N�>ºS¬�ªQ¯�¬�´�¯°�N²}¹kº�������É�ºS�ÆÌ�µ�¯�­uµ;­d¬W²;�·´���¹@´Sµ��m­\�N»°»°¬N¹k���N½"�Ã��Ìè´S�t®c²���Ìè¯¸��´�µk�³ª��d�·´�ºSÉk­^´S¯¸��²�N��ÄÆÅ�¯°���\²k�NÉ�È�µ}´����U´S�N¹}´Sµ��³­x�N»°»�¬W¹k���ÃÌ&�Æµk¬rÖ��Ã´��t»¸�c��®�¬W´ ´S¯¸¶��d�S­\¬N»¸���\½�¾±µ��Æ´�¯°¶���¯¸´�´u¬W®��d� �À�Nº�´�µ��­\»¸��ÉkªH´S�B­\�N»°»°¬N¹k����Ì�¯°»¸»�¬NÈ�¬W¯°²?­\�N¶����ÀºS�N¶ ÓÆ«��d»��x´y¬W»�½�&�ØNÏNÏ�ØW)^Ð��W´Sµ��\ºm´S¯¸¶��d�S­\¬N»¸���ÆÌ�¯°»°»�«���´�ºS�d¬W´���ª«��\»°��Ì¨½; < �#ß ÜÃ¢¥§�¦0!xÜÆ¢
ÕÇ��Ì&�mÌ±¬W²f´�´S�}®f²k��ÌCÌ�µ��\´�µ��dº�´�µ��tÄÆÅ³¯��ÃªQ�d�·´�ºS��ËN��ª=«��x�À��º��³´Sµ��y­x»°�NÉ�ª;µ�¬N�Ã­\�N»°»°¬N¹k�·��ª�ÐQÌ&�¨µk¬rÖN�m´�����x´�¬�´�¯°¶��d�S­\¬W»°�N½ © ��º�¯¸²��U´u¬W²k­\�NÐNÄ�Å�ªQ�d�·´�ºSÉk­^´S¯¸��²t­\�NÉ�»�ª�«��Ã���³��»°��Ì¨ÐWªQÉ��&´��y¬N«k�·��º�¹�´�¯°�N²y�N��ºu¬NªQ¯�¬�´S¯¸��²��º�´�µ���ªQ¯��U´u¬W²k­\�¨´��}´Sµ��t���NÉkºS­\�¨�W��ºS¬�ªQ¯�¬�´�¯°�N²>ÐQ´�µk¬W´Æ´Sµ����·´S¬WºÆÌ�¯¸»°»¥ª�¯¸�y«��x�À��º���º���¬N���N²k¬N«�»¸�¨¬N¶���É�²f´S��N�>Ä Å ¬WºS�ÆªQ�d�·´�ºS��ËN��ª�½>=�º ¯¸´&­x��É�»�ª}«���´�µ�¬�´ ´Sµ��³­x»°�NÉkª}¯��&¬W»°º���¬NªQË�­x�N»°»�¬W¹k��¯¸²kÈ�¬�´±�·Ék­uµ;¬���¹��d�dª�´Sµk¬�´¯¸´Ãµk¬N�&�ÀÉk»¸»°Ë;­\�N»°»°¬N¹k�·��ª=«��x�À��º��¨¬�ºS�d¬��·��²k¬W«�»°��¬N¶��NÉ�²f´��W��Ä Å ¯��ÃªQ���U´Sº���Ë��dª�½�Lc��º��d»¸�dÖ�¬W²f´±´�¯°¶�����­d¬W»°�d�¬Nº���ÐQ»¸¯¸�À�x´S¯¸¶��¨�W�¥´�µk�¨ºS¬�ªQ¯°¬W´�¯°²�È��U´u¬Wº�Ðc�Àº��d�x�p¬W»°»�´�¯°¶��y�W��´�µ��y­\»¸��Ékª�¬W²kª;´�µk�y­x�c�N»°¯¸²kÈt´S¯¸¶�����­d¬W»°�N½?%ánâ @A�B
�ê�é��C�½ê ç�
�é � êEDWéF�"å
¾±µ���»¸¯¸�À�x´S¯¸¶����W��´�µk���·´S¬Wº�¯°��­\¬N»°­\É�»°¬W´���ª�¯¸²@�82fÉk¬�´S¯¸��²�&�ØW:P)^Ðf«�ÉQ´�´�µ�¯�� ¯��&¬³�À�NºS¶�É�»�¬³�À��º ²���º�¶}¬W»��U´u¬Wºu�\½�Æ��ÌC´S�@ÈN�\´Æ¬}º���¬N���N²k¬N«�»°���dº�ºS�Nº�Ì&�¨µk¬rÖN�³´S�@ªQ�\ºS¯°ÖN�³´�µk¯°�Ã�À�NºS¶�É�»�¬}¬W²kªB���\�yÌ�µk�\ºS�³´�µ���ª�¯A@��\ºS�\²k­\�d�«��x´UÌ&�\�d²�¹��N¹BÕnÙ�Õ·Õ�¬N²kª;¹���¹�Õ�Õ·Õ±­x��¶��¨¯°²f´���´�µk�¨�#2fÉk¬�´S¯¸��²�¬N²kª;µ���ÌC«�¯°È�´�µk�d���³ª�¯A@��\ºS�\²k­\�d�Ã¬Nº���½+¢2�É�¬�´�¯°�N²�ØW:m¯���ª��\ºS¯¸Ö��dª}«cË�´�µ��m�·¯°¶�¹�»°�m¬�����É�¶�¹Q´�¯°�N²@´�µk¬W´ ´�µk��»°¯Y�À�\´�¯°¶����N�>¬��·´S¬Wº&¯���´Sµ��m¬N¶��NÉ�²f´ �N��d²��\ºSÈNË@¯¸´Æ­x��²f´S¬W¯°²k�3&À´�µ��¨¶}¬N�S��)�ª�¯¸Öc¯�ªQ�dª�«cË@´Sµ��y¬W¶��NÉk²�´��N�¥�d²��\ºSÈNË}¯¸´ÃºS¬�ªQ¯�¬�´����3&�´Sµ��¨»¸Ék¶�¯°²��f�·¯¸´UËC)^½Lc�}¯°²�¶�¬W´�µ��d¶}¬�´�¯�­\¬N»��À�NºS¶ ´Sµ�¯°�Ã¯°�#X ´ 8

´�Q 4 � 8
�IQ ¿ � 8�=Q &�Ø6
W)�Æ��Ì�´���ÈN�x´m�#2fÉk¬W´�¯°�N²Ö&�ØW:6)�¬@»°É�¶�¯°²�����¯Y´UËf�Ç¶}¬N�S�ÃºS�\»�¬�´�¯°�N²?¯°��²��\��ªQ�dª�½³¾±µk¯°�mºS�\»�¬�´�¯°�N²H¯��³­\¬N»°­\É�»°¬W´���ª´S�}«�� � 8�dQ 4 Ê � 8�IQ ËHG &�Ø6OW),èµ��dº��JI÷¯��N9,øt�À��º±²��NºS¶}¬W»��·´S¬Wºu�±¬W²kª�9 ô �À��º�¶�¬�����¯°ÖN�³�U´u¬Wºu�\½��Ã��Ì ¹���¹;Õ�Õ·Õ��·´S¬Wºu�±ªQ��²��W´ÃªQ¯K@��\º�ÀºS�N¶ ¹���¹�ÕnÙ�Õ·Õm�U´u¬Wºu�³¯¸²�´�µk�\¯°º¨¶�¬����·�Ç»¸É�¶�¯°²�����¯¸´UË�º��d»°¬W´�¯°�N²�Ð�Ò�ºS�N¶�¶ �\´�¬W»�½|&�ØNÏNÏ�Í;)^½�Lc��Ð�¬N�S��É�¶�¯¸²�È





below this temperature because of the sharp

decrease in the cooling rate below ;200 K.

At redshift 19 (Fig. 2), there are only two

mass scales; however, as time passes the

central density grows and eventually passes

104 cm23, at which point the ro-vibrational

levels of H2 are populated at their equilibrium

values and the cooling time becomes inde-

pendent of density (instead of inversely pro-

portional to it). This reduced cooling efficien-

cy leads to an increase in the temperature

(Fig. 2D). As the temperature rises, the cool-

ing rate again increases (it is 1000 times as

fast at 800 K as at 200 K) and the inflow

velocities slowly climb.

To better understand what happens next,

we examine the stability of an isothermal gas

sphere. The critical mass for gravitational

collapse given an external pressure Pext (BE

mass hereafter) is given by Ebert (23) and

Bonnor (24) as

MBE 5 1.18 M
J
(cs

4/G3/2)Pext
21/2

cs
2 5 dP/dr 5 gkBT/mmH (1)

where T is the gas temperature, r is mass den-

sity, mH is the proton mass, and G, kB, and cs

are the gravitational constant, the Boltzmann

constant, and the sound speed, respectively. We

can estimate this critical mass locally if we set

the external pressure to be the local pressure to

find MBE ' 20 M
J

T3/2n21/2m22g2 where n is

the particle number density and m ' 1.22 is the

mean mass per particle in units of the proton

mass. Using an adiabatic index g 5 5/3, we plot

the ratio of the enclosed gas mass to this mod-

ified BE mass in Fig. 3.

Our modeling (Fig. 3) shows that by the

fourth considered output time, the central 100

M
J

exceeds the BE mass at that radius, indicat-

ing unstable collapse. This is the third mass

scale and corresponds to the second local min-

imum in the radial velocity curves (Fig. 2E).

The inflow velocity, 1 km s21, is still subsonic.

Although this mass scale is unstable, it does not

represent the smallest scale of collapse in our

simulation. This is due to the increasing molec-

ular hydrogen fraction.

When the gas density becomes sufficiently

large (;1010 cm23), three-body molecular hy-

drogen formation becomes important. This rap-

idly increases the molecular fraction (Fig. 2C)

and hence the cooling rate. The increased cool-

ing leads to lower temperatures and even stron-

ger inflow. At a mass scale of ;1 M
J
, not only

is the gas nearly completely molecular, but the

radial inflow has become supersonic (Fig. 2E).

When the H2 mass fraction approaches unity,

the increase in the cooling rate saturates, and

the gas goes through a radiative shock. This

marks the first appearance of the protostellar

accretion shock at a radius of about 20 astro-

nomical units from its center.

Chemothermal instability. When the

cooling time becomes independent of densi-

ty, the classical criterion for fragmentation

tcool , tdyn } n21/2 (25) cannot be satisfied at

high densities. However, in principle the me-

dium may still be subject to thermal instabil-

ity. The instability criterion is

r~]L/]r)T5const. 2 T(]L/]T )r5const.

1 L(r,T ) . 0 (2)

where L denotes the cooling losses per sec-

ond of a fluid parcel. At densities above the

critical densities of molecular hydrogen, the

cooling time is independent of density; that

is, ]L/]r 5 L(T ), where L(T ) is the high-

density cooling function [e.g., (26)]. Fitting

the cooling function with a power law locally

around a temperature T0 [so that L(T ) }
(T/T0)a] yields ]L/]T 5 raL(T )/T. Hence,

under these circumstances the medium is

Fig. 2. Radial mass-weighted av-
erages of various physical quan-
tities at seven different output
times. (A) Evolution of the par-
ticle number density in cm23 as
a function of radius at redshift
19 (purple solid line), 9 million
years later (red dotted lines with
circles), 300,000 years later
(black dashed line), 30,000 years
later (green long-dashed line),
3000 years later (purple dot-
dashed line), 1500 years later
(red solid line), and 200 years
later (black dotted line with cir-
cles) at z 5 18.181164. The two
lines between 1022 and 200 pc
give the DM mass density in
GeV cm23 at z 5 19 and the
final time, respectively. (B) En-
closed gas mass as a function of
radius. (C) Mass fractions of
atomic hydrogen and molecular
hydrogen. (D and E) Tempera-
ture evolution and the mass-
weighted radial velocity of the
baryons, respectively. The bot-
tom line with solid symbols in
(E) shows the negative value of
the local speed of sound at the
final time. In all panels the same
output times correspond to the
same line styles.
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²àFå{�/¢F´£�/¥
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�/¢·´£�£¥
�f¬¤¯.³�´�©/®F®>±C��×rµsª¦µ�¶�²«�Õ
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ð ¼ ¡�¸�ÔF§F§£�LÅ�Â
²F²�Ås±!¶�»BÁ
²§/��¯��·¢.®�·¢.®�Û�¬F¶Oª!ºf¯·¢È³
§.¨r¡¦�Ü
Ë£«�¡�¬·¶OªB�­Ý
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