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µ·¶¹¸yº�»½¼¿¾�ÀÂÁÃ¾H¾�¸yÀÄ¾�Å�¶�Æ�¶�ÀÈÇÃ¾dÆ�ÉyÇÃ¾�ÊËÉyÀÄ¾�Æ�ÌÎÍyÏ1Ð�¶�ÇÑ¾�Ò�ÉzÐyÉbÅ�¶Ó¼ÄÉ2Å�Éy»ÈÇÎÉy»]Ô2º�¶¹ÕÖ¾�Ï×Æ�ÉyÏ2¼ÄÀÂÌÎÊ�º�ÌÎÅ�Éa¾HÇÃ¾
ÀÂ¶W¾�ÇÎÌÎØW¾�Æ�ÌÎÍ�ÏgÅ�¶ª¶�»½¼¿¾ÚÙI¶�»ÂÌÎ»ÛÐg»ÂÌÎÏ·ÇÎÉy»ÈÆ�ºÖ¾�ÇÎ¶�»RÏ�É1Õ2º�Ê�ÌÎ¶�ÀÄ¾b»ÂÌÎÅ�ÉÚÆW¾�ÒÖ¾�ØªÅ�¶¹¼Ä¶�ÀÂÜ1ÌÎÏÖ¾�ÀÂÇÃ¾xÝ
Þ!ÏYÒ�ÀÂÌÎÜ1¶�ÀbÇÎº�¸¥¾�À�ß!¾FÜ1ÌÎ»bÅ�ÌÎÀÂ¶�Æ�¼ÄÉyÀÂ¶�»ÚÅ�¶·ÙI¶�»ÂÌÎ»ÚÐ�Æ�ÉyÜ1ÒÖ¾�à�¶�ÀÂÉy»ÚÅ�¶�á�¾�¼ÄÌÎ¸¥¾�»Wßuâã¸yÏÖ¾�Æ�ÌÎÉ|µK¾�À½¼ÄÁÎÏ

äsÇÎÉyÀÂ¶�Ï¥¼Ä¶aÐFåRº�ÊËæ�Ï|çè¾�Ï¥¼ÄÌÃ¾�¸yÉ·µ·ÉyÏ¥¼Ä¶�ÀÂÉ�ßsÒ�ÉyÀªÒ�¶�Ï�»Ä¾�Àd»ÂÌÎ¶�ÜÚÒ�ÀÄ¶a¶�Ï~Ü1ÁlÒÖ¾�ÀÄ¾g»Âº�»dÒ�ÀÂÉjÐy¶�Æ�¼ÄÉy»ªÐDÒËÉyÀ
ÕÖ¾�ÊË¶�ÀÛ¼ÄÀÄ¾�ÊÖ¾zéÂ¾�Å�Éb¼¿¾�Ï¥¼ÄÉÚÆ�ÉyÜ1ÉbÐyÉ1¶�Ï·Ô2º�¶ª¶�»½¼¿¾ÚÌÎÏ¥ê¥¶�»½¼ÄÌÎ¸¥¾�Æ�ÌÎÍyÏg»Ä¾�ÇÎÌÎ¶�ÀÄ¾b¾�Å�¶�ÇÃ¾�Ï¥¼Ä¶�Ý
Þ!Ï�»Â¶�¸yº�Ï�Å�ÉKÇÎº�¸¥¾�À�ßs¾Kë�ºÖ¾�Ï|ìIæ�ÀÂ¶�Øgµ·¶�ÀÂÆW¾�Å�¶�À�ßIíÓÌÎÀÂ¶�Æ�¼ÄÉyÀªÅ�¶�Ç]î]¶�Ï2¼ÄÀÂÉKÅ�¶ÚïÓ»½¼ÄÀÂÉyÊ�ÌÎÉyÇÎÉy¸yÁÎ¾èß�ÒËÉyÀ

Æ�ÉyÏèð�¾�Àg¶�Ï9Ü1ÁOÐ>ÅÖ¾�ÀÂÜ1¶[ÇÃ¾�ÉyÒËÉyÀ½¼Äº�Ï�ÌÎÅÖ¾�Å+Å�¶[ÀÂ¶W¾�ÇÎÌÎØW¾�À�¶�»½¼Ä¶[¼ÄÀÄ¾�ÊÖ¾zé½É�¶�Ï9»Âº9Æ�¶�Ï2¼ÄÀÂÉ�Ýñ ¾�äsº�ÌÎ»
ò¹ó�Ø�Ô2º�¶�Ø�ßËíÓÌÎÀÂ¶�Æ�¼ÄÉyÀÈÅ�¶�Ç�ä�¾�Ê�ÉyÀÄ¾�¼ÄÉyÀÂÌÎÉaÅ�¶Hî]ÉyÜ1Ò�ºè¼¿¾�Æ�Ì�ÍyÏgïIê�¾�Ï�ØW¾�ÅÖ¾èßÖÒ�ÉyÀÛ»ÂºK¾�Ò�ÉzÐyÉÚÌÎÏ�Æ�ÉyÏ�Å�ÌÎÆ�ÌÎÉyÏÖ¾�Ç
¾�Çdô¹ÀÂÌÎÅ>Ð9¾�ÇÃ¾|ÇÎÁÎÏ�¶W¾|Å�¶~ÌÎÏ¥êy¶�»½¼ÄÌÎ¸¥¾�Æ�ÌÎÍyÏ+Ô2º�¶~ÌÎÏ�ÌÎÆ�ÌÃ¾�Ü1Éy»×¶�Ï�¶�Ç¹Æ�¶�Ï¥¼ÄÀÂÉ�ÝRÙu¾�ÜaÊ�ÌÎæ�Ï�¾�ÇõâãÏ�»½¼ÄÌ�¼Äºè¼ÄÉ
öÓ¾�Æ�ÌÎÉyÏÖ¾�ÇIÅ�¶aÙÛæ�Æ�Ï�ÌÎÆW¾×ïÛ¶�ÀÂÉx¶�»ÂÒÖ¾�Æ�ÌÃ¾�Ç�Ð[¾�Çlµ·ÌÎÏ�ÌÎ»½¼Ä¶�ÀÂÌÎÉ�Å�¶Úî]ÌÎ¶�Ï�Æ�ÌÃ¾1ÐKÙ�¶�Æ�Ï�ÉyÇÎÉy¸yÁÃ¾èßËÒ�ÉyÀõÆ�ÉyÏèð�¾�ÀÓ¶�Ï
Ï�Éy»ÂÉ�¼ÄÀÂÉy»!ÐaðÖÏÖ¾�Ï�Æ�ÌÃ¾�À!Ïxº�¶�»½¼ÄÀÄ¾ªÌÎÏ¥ê¥¶�»½¼ÄÌÎ¸¥¾�Æ�ÌÎÍyÏÑÝzñB¾¹ÇÃ¾¹¸y¶�Ï¥¼Ä¶RÅ�¶Oâ÷åRâ½ç�ô¹ÀÂÌÎÅÑø2µK¾�Ï2º�¶�ÇËíÓ¶�Ç�ðÖÏ�É�ß2ë�¶�»Âù�»
µK¾�ÀÂÆ�É�ß�òõÌÎÆ�¶�Ï2¼Ä¶ÛúO¶�ÀÂÏÖó�Ï�Å�¶�Ø�ß2öÓ¾�Æ¿Õ�ÉdäsÍyÒ�¶�Ø�Ý�Ý�ÝyÒËÉyÀl»Âº�»û¶�»½áüº�¶�ÀÂØ�Éy»ûÒÖ¾�À¿¾ÓÆ�ÀÂ¶W¾�À!º�ÏÖ¾õÌÎÏèáüÀÄ¾�¶�»½¼ÄÀÂº�Æ�¼Äº�ÀÄ¾
ô¹ÀÂÌÎÅg¶�ÏKÞ!»ÂÒÖ¾�àÖ¾èÝ
ï:¼ÄÉ2ÅÖ¾1ÇÃ¾Ú¸y¶�Ï2¼Ä¶HÔ2º�¶d¼ÄÀÄ¾�ÊÖ¾zéÂ¾1¶�ÏK¶�Çlî]¶�Ï¥¼ÄÀÂÉ×Å�¶HïÓ»½¼ÄÀÂÉyÊ�ÌÎÉyÇÎÉy¸yÁÎ¾èß�ÒËÉyÀOÆ�ÀÂ¶W¾�ÀÓº�ÏD¾�ÜaÊ�ÌÎ¶�Ï2¼Ä¶¹¼¿¾�Ï

¾�¸yÀÄ¾�ÅÖ¾�Ê�ÇÎ¶�Ý�Þ!ÏD¶�»ÂÒË¶�Æ�ÌÃ¾�ÇýßË¾1ÇÃ¾Ú¸y¶�Ï¥¼¿¶HÅ�¶�Çuä�¾�ÊËÉyÀÄ¾�¼ÄÉyÀÂÌÎÉÚÅ�¶bî]ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÍyÏKï�ê�¾�Ï�ØW¾�ÅÖ¾èÝËïþµ
a
ìu¾�Ø�ß

Ü1ÌxÆ�ÉyÜ1ÒÖ¾�à�¶�ÀÄ¾õÅ�¶ÈÅ�¶�»ÂÒÖ¾�Æ¿Õ�É¹ÐaÆW¾�»ÂÌxê¥¶�Æ�ÌÎÏÖ¾¹¶�Ï1úOÌÎÇÃ¾�ÀÂÌ�ÍyÏaÞ!»ÂÇÃ¾Wê�¾õÿèß�ÒËÉyÀl»Â¶�Àu¼¿¾�ÏÚ¾�á�¾�Ê�ÇÎ¶�Ý�ï>ïÓÏ¥¼ÄÉyÏ�ÌÎÉ
ô¹ÌÃ¾�Ô2º�ÌÎÏ¥¼¿¾èß¥ÒËÉyÀ»Âºg¶�ðÖÆW¾�Æ�ÌÃ¾HÆ�ÉyÏ�»ÂÌÎ¸yº�ÌÎ¶�Ï�Å�ÉHÀÂ¶�Æ�º�ÀÂ»ÂÉy»�Ýèï��ª¾�ÌËöO¶�º���¶�À�ßèÒËÉyÀ»Âº×¶�»ÂÒ�ÁÎÀÂÌ�¼Äº�Å�¶õ»Â¶�À½êxÌÎÆ�ÌÎÉ
Ð�»Âº>Æ�ÉyÏ¥¼ÄÌÎÏ2ºÖ¾~Å�ÌÎ»ÂÒËÉy»ÂÌÎÆ�ÌÎÍyÏY¾~Æ�ÉyÇÃ¾�ÊËÉyÀÄ¾�À�Ý!ï��Ö¶�ÀÂÏÖ¾�Ï�Å�É�îÈ¾�Ü1Ò�»�ßûÒËÉyÀ1»Âº�»×¸¥¾�ÏÖ¾�»1Å�¶D¾�Ò�ÀÂ¶�Ï�Å�¶�À�Ý
ïþïÓÇÃ¾�ÌÎÏFäs¶�Ò�ÌÎÏ�¶�¼Â¼Ä¶�ßsÒ�ÉyÀd¾WÐxº�ÅÖ¾�ÀÂÜ1¶bÆ�ÉyÏ��	�
��� ����1Ð[Ï�É�¶�Ïèá�¾�ÅÖ¾�ÀÂ»Â¶ÚÅ�¶�Ü�¾�»ÂÌÃ¾�Å�É�ÆW¾�ÅÖ¾×êy¶�Ø1Ô2º�¶Ú»Â¶
� Å�¶�»ÂÊËÉ2ÆW¾�ÊÖ¾��¿Ýèñ�¾1µK¾�º�ÀÂÉ1äsÍyÒË¶�Ø�ßÖÒËÉyÀÛÇÃ¾bÌÎÇÎº�»ÂÌÎÍ�ÏgÆ�ÉyÏ·ÇÃ¾aÔ2º�¶dÕÖ¾bÆ�ÉyÜ1¶�Ï�ØW¾�Å�É�Ý
Ùu¾�ÜaÊ�ÌÎæ�Ï+¾�ÇOÀÂ¶�»½¼ÄÉ|Å�¶�Ç¹ô¹ÀÂº�ÒËÉ|Å�¶KïÓÀÂÔ2º�Ì�¼Ä¶�Æ�¼Äº�ÀÄ¾�Å�¶FçxÌÎ»½¼Ä¶�Ü�¾�»×íÓÌÎ»½¼ÄÀÂÌÎÊ�º�ÌÎÅ�Éy»ÚÐ>çx¶�¸yº�ÀÂÌÎÅÖ¾�ÅÑø

åO¾�á�¾�¶�Ç]µ·ÉyÀÂ¶�Ï�É�ß�ÙI¶�ÀÂ¶�»Ä¾[úOÌ�¸yº�¶�ÀÄ¾èßuë�Éy»Âæ×úO¶�ÀÂÀÂ¶�ÀÄ¾�Ð~ïÓÏ¥¼ÄÉyÏ�ÌÎÉ��Öº�¶�Ï2¼Ä¶�»�Ýsñ<¾�ÇíÓ¶�ÒÖ¾�À½¼¿¾�Ü1¶�Ï¥¼ÄÉKÅ�¶
ïÓÀÂÔ2º�Ì�¼Ä¶�Æ�¼Äº�ÀÄ¾ÚÅ�¶Hî]ÉyÜ1Ò�ºè¼¿¾�Å�ÉyÀÂ¶�»ÈÐgïÓºè¼ÄÉyÜ�ó�¼ÄÌÎÆW¾aÅ�¶ªÇÃ¾��OÏ�Ì�ê¥¶�ÀÂ»ÂÌÎÅÖ¾�ÅKî]ÉyÜ1Ò�ÇÎºè¼Ä¶�Ï�»Â¶ªÅ�¶HµK¾�Å�ÀÂÌÎÅÑÝ
ìuÉyÀª»Âº�Ò�º�¶�»½¼ÄÉ�ßI¾�Ü1ÌÎ»¹ÒÖ¾�Å�ÀÂ¶�»�ßIÞ!Å�ºÖ¾�ÀÂÅ�É�Ð�ô¹ÇÎÉyÀÂÌÎ¾èß�ÒËÉyÀd¾�Ò�ÉzÐ¥¾�ÀÂÜ1¶bÐF¾�Æ�ÉyÏ�»Â¶÷éÂ¾�ÀÂÜ1¶ÚÅ�¶�»ÂÅ�¶�¶�Ç

Ò�ÀÂÌÎÜ1¶�ÀHÅ�ÁÃ¾KÅ�¶×Ü1ÌêxÌÎÅÖ¾èÝuï�Ü1ÌÎ»HÕ�¶�ÀÂÜ�¾�Ï�Éy»�ø!ô¹ÇÎÉyÀÂÌÎ¾èß�ïÓÏÖ¾èß!î]ÀÂÌÎ»½¼ÄÌÎÏÖ¾·Ð�ë�Éy»Âægäsº�ÌÎ»�ßuÆ�ÉyÏ�ÇÎÉy»HÔ2º�¶
»ÂÌÎ¶�Ü1Ò�ÀÂ¶ÚÕ�¶�¶�»½¼¿¾�Å�É � ÜbºèÐ[º�Ï�ÌÎÅ�É	�¿Ý�ñ<¾�Ü1ÌÎ»ªÉ�¼ÄÀÂÉy»dÕ�¶�ÀÂÜ�¾�Ï�Éy»�øuî]Õ�ÌÎÔ2º�Ìýß��ÖÀÄ¾�ÏÑßsïÓÜ1ÉyÀÂ¶�»�ßuë�Éy»Â¶W¾�ÏÑß
äsº�ÌÎ»�ßÖìl¾�Æ�É�ß�îÈ¾�ÀÂÇÎÉy»�ß��ÓÏ�¸y¶�ÇýÝ�Ý�ÝÖÒ�ÉyÀR¶�»½¼¿¾�ÀR»ÂÌÎ¶�Ü1Ò�ÀÂ¶ª¾�Õ�ÁýÝ
ñ¨¾[µK¾�ÀÂÌÃ¾�Ò�Ìýß�Ò�ÉyÀHÆ�ÉyÜ1Ò�ÀÂ¶�Ï�Å�¶�ÀÂÜ1¶1Ð|¾�Ï�ÌÎÜ�¾�ÀÂÜÚ¶ÚÅ�º�À¿¾�Ï2¼Ä¶�¶�»½¼ÄÉy»aÇÃ¾�ÀÂ¸yÉy»H¾�à�Éy»HÅ�¶�¼ÄÀÄ¾�ÊÖ¾zé½ÉKÐ

êxÌÃ¾zé½¶�»�ß�Ò�ÉyÀÛÒ�¶�ÀÂÅ�ÉyÏÖ¾�ÀÂÜ1¶¹Å�¶�»ÂÒ�º�æ�»RÅ�¶¹ÕÖ¾�ÊË¶�ÀÂÜ1¶õÌÎÅ�Éb¾aïÓº�»½¼ÄÀÂÌÃ¾a»ÂÌÎÏg¶�ÇÎÇÃ¾èßxÒËÉ�ÀÈ¼ÄÉ2ÅÖ¾�»ÛÇÃ¾�»ê¥¶�Æ�¶�»RÔ2º�¶
Ï�ÉbÕ�¶õÌÎÅ�Éb¾HÀÂ¶�Æ�Éy¸y¶�ÀÂÇÃ¾a¾aÇÃ¾dÊ�ÌÎÊ�ÇÎÌÎÉ�¼Ä¶�ÆW¾HÏ�ÌÑ¾�ÇË»Ä¾�ÇÎÌÎÀÅ�¶�Ç�¼ÄÀÄ¾�ÊÖ¾zé½É�Ý�Ý�ÝèÞ!»ÂÒË¶�ÀÂÉbÔ2º�¶�ßÖ¾aÒÖ¾�À½¼ÄÌÎÀÅ�¶¹¾�Õ�ÉyÀÄ¾èß
Ï2º�¶�»½¼ÄÀÂÉy»õÅ�¶�»½¼¿Ì�Ï�Éy»õ»Â¶Hê�¾jÐ¥¾�Ï[¾�Æ�¶�ÀÂÆW¾�Ï�Å�É×¼¿¾�ÜaÊ�ÌÎæ�ÏK¸y¶�Éy¸yÀÄó�ðÖÆW¾�Ü1¶�Ï¥¼Ä¶�ÝËÙI¶aÒ�ÀÂÉyÜ1¶�¼ÄÁ�Ô2º�¶aÆ�Ì�¼¿¾�ÀÂÁÃ¾b¼Äº
¼ÄÀÄ¾�ÊÖ¾zé½ÉÚÅ�¶¹ðÖÏ·Å�¶ªÆW¾�ÀÂÀÂ¶�ÀÄ¾������ýÝ�ì!ÀÂÉyÜ1¶�»Ä¾bÆ�º�Ü1Ò�ÇÎÌÎÅÖ¾èÝ
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1
2435' "
�yÝ6�yÝ�Ù�¶�Æ�Ï�ÉyÇÎÉy¸yÁÃ¾�»ÛÅ�¶Hî]ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÍyÏg¶�ÏKåR¶�Å ÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ �
�yÝ87xÝ�ä�¾9�uÌÎÇÎÉ�»ÂÉ�áüÁÎ¾Úô¹ÀÂÌÎÅ ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ 7
�yÝ :èÝ�ä�¾bÙI¶�Æ�Ï�ÉyÇÎÉy¸yÁÃ¾Úô¹ÇÎÉyÊ�º�»dÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ;

�yÝ :èÝ6��Ý:âãÏèáüÀÄ¾�¶�»½¼ÄÀÂº�Æ�¼Äº�ÀÄ¾ÚÅ�¶Hçx¶�¸yº�ÀÂÌÎÅÖ¾�ÅYÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ <
�yÝ :èÝ872Ý�ô¹¶�»½¼ÄÌÎÍyÏ�Å�¶ªåR¶�Æ�º�ÀÂ»ÂÉy» ÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ��7
�yÝ :èÝ :xÝ�çx¶�À½êxÌÎÆ�ÌÎÉy»ÛÅ�¶ªâãÏèáüÉyÀÂÜ�¾�Æ�ÌÎÍyÏ.ÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ��=
�yÝ :èÝ =èÝ�ô¹¶�»½¼ÄÌÎÍyÏ�Å�¶ªí¹¾z¼¿É�»þÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ �+;
�yÝ :èÝ8>2Ý:ïÓÀÂÔ2º�Ì�¼Ä¶�Æ�¼Äº�ÀÄ¾bÅ�¶Hçx¶�À½êxÌÎÆ�ÌÎÉy»Óô¹ÀÂÌÎÅDÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ��<

�yÝ =�Ý�µ·É�¼ÄÌ�ê�¾�Æ�ÌÎÍyÏgÅ�¶ªÇÃ¾bâãÏ¥êy¶�»½¼ÄÌÎ¸¥¾�Æ�ÌÎÍyÏKíÓ¶�»Ä¾�ÀÂÀÂÉyÇÎÇÎ¾�ÅÖ¾ ÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ �jÿ
�yÝ =�Ý6��Ý�îÈ¾�ÀÄ¾�Æ�¼Ä¶�ÀÂÁÎ»½¼ÄÌÎÆW¾�»RíÓÌÎÏÖó�Ü1ÌÎÆW¾�»ÈÅ�¶�ÇIô¹ÀÂÌÎÅ ÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ 7@?
�yÝ =�Ý872Ý:ïÓÒ�ÇÎÌÎÆW¾�Æ�ÌÎÉ�Ï�¶�»ÛïÓºè¼ÄÉ	AãïÛÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾�» ÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ 7B�
�yÝ =�Ý :xÝ�Þlêy¶�Ï¥¼ÄÉy»OÅ�¶dåR¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ�ÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ 7�7

�yÝ8>xÝ�î]ÉyÏ�Æ�ÇÎº�»ÂÌÎÉyÏ�¶�»ÓÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ 7@:

CD#&EGF4H$'02JIK1�H$1
243)'�LNMPORQB1
/01
243)'S-�QUTV*�H�W0HBOR,)XYQB'[Z&*	2\-0X C^]
7xÝ6�yÝ�âãÏ¥¼ÄÀÂÉxÅ�º�Æ�Æ�ÌÎÍyÏ�ÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ 7�>
7xÝ87xÝ��Ö¾�»Â¶�»OÅ�¶ªÇÃ¾bì!ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ×Ð�Þ�é½¶�Æ�º�Æ�ÌÎÍyÏ·Å�¶ªÙIÀÄ¾�ÊÖ¾zé½Éy»R¶�ÏDô¹ÀÂÌÎÅ�» ÝdÝdÝdÝdÝdÝdÝdÝªÝ 7@;

7xÝ87xÝ6��Ý_��¾�»Â¶��yÝ�íÓ¶�»ÂÆ�º�Ê�ÀÂÌÎÜ1ÌÎ¶�Ï¥¼ÄÉÚÅ�¶dåR¶�Æ�º�ÀÂ»ÂÉy»KÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ 7@;
7xÝ87xÝ872Ý_��¾�»Â¶!7xÝËçx¶�ÇÎ¶�Æ�Æ�Ì�ÍyÏ·Å�¶dåR¶�Æ�º�ÀÂ»ÂÉy» ÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ 7�<
7xÝ87xÝ :xÝ_��¾�»Â¶`:èÝ�Þ�é½¶�Æ�º�Æ�ÌÎÍyÏ·Å�¶�ÇsÙIÀÄ¾�ÊÖ¾zé½É(ÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ 7@a

7xÝ :èÝ�ÙÛæ�Æ�Ï�ÌÎÆW¾�»OïÛÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾�»ÛÒÖ¾�ÀÄ¾Úì!ÇÃ¾�Ï�Ì�ðÖÆW¾�À]Ð�Þ�é½¶�Æ�ºè¼¿¾�ÀOÙ�ÀÄ¾�ÊÖ¾�é½Éy»R¶�ÏDô¹ÀÂÌÎÅ�»]ÝdÝdÝdÝªÝ 7�ÿ
7xÝ :èÝ6��Ý�ì!ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ×ïRÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾�ÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ :�?
7xÝ :èÝ872Ý�Þ�é½¶�Æ�º�Æ�ÌÎÍyÏ·ïÛÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾�ÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ :�?

7xÝ =�Ý�ì!ÇÃ¾�Ï�Ì ðÖÆW¾�Æ�ÌÎÍyÏgÅ�¶ªïÓÒ�ÇÎÌÎÆW¾�Æ�ÌÎÉyÏ�¶�»ÛÅ�¶ªïÓÇ�¼¿¾bì!ÀÂÉxÅ�º�Æ�¼ÄÌ�êxÌÎÅÖ¾�Å�ÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ :�?
7xÝ8>xÝ�âãÏ¥êy¶�»½¼ÄÌÎ¸¥¾�Æ�ÌÎÍyÏ·åR¶�ÇÃ¾�Æ�ÌÎÉyÏÖ¾�ÅÖ¾ ÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ :
7

7xÝ8>xÝ6��Ý�î]ÉyÏ�Å�ÉyÀcbyô ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ :
7
7xÝ8>xÝ872Ý�Þ!º�ÀÂÉyÒ�¶W¾�ÏDíõ¾�¼¿¾1ô¹ÀÂÌÎÅed�Þûí¹ô!f>ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ :@=
7xÝ8>xÝ :xÝ�öOÌÎÜ1ÀÂÉ2ÅBA½ô ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ :
<
7xÝ8>xÝ =èÝ:ïÓÒ�Ò�ÇÎÌÎÆW¾�¼ÄÌ�ÉyÏBA÷äs¶�êy¶�Ç�çxÆ¿Õ�¶�Å�º�ÇÎ¶�ÀgdüïÓÒ�ÒÖäÑ¶jç�f ÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ :�a
7xÝ8>xÝ8>2Ý�ô¹ÀÂÌÎÅgïÓÒ�Ò�ÇÎÌÎÆW¾�¼ÄÌÎÉ�Ï�íÓ¶�êy¶�ÇÎÉyÒ�Ü1¶�Ï2¼õç2Ðx»½¼Ä¶�Ühdýô¹ÀÂïõí¹ç�fdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ :yÿ



i4i jlknmporqtsvups�kns�wVxny

7xÝ8>xÝ ;xÝ�ô¹ÀÂÌÎÅÖä�¾�Ê�ÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ =��
7xÝ ;èÝ�î]ÉyÏ�Æ�ÇÎº�»ÂÌÎÉyÏ�¶�»ÓÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ =�=

zD#&E!*�,$(+,$(�24{|,e{0H�*�HeEGF4H$'02JIK1�H$1
243)'�LNMPORQB1
/01
243)'S}9-�H�{�(+H�(�2J~�HeQB'�Z&*	2\-0X �D�
:èÝ6�yÝ�âãÏ¥¼ÄÀÂÉxÅ�º�Æ�Æ�ÌÎÍyÏ�ÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ =�<
:èÝ87xÝ�µ·É2Å�¶�ÇÎÉÚÅ�¶ªïÓÒ�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ�ÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ =
a
:èÝ :èÝ�ïÓÀÂÔ2º�Ì�¼Ä¶�Æ�¼Äº�ÀÄ¾bÅ�¶Hô¹ÀÂÌÎÅ��>¾WÐ#ÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ >@?
:èÝ =�Ý�ì!ÇÃ¾�Ï�Ì ðÖÆW¾�Æ�ÌÎÍyÏgÅ�¶ªÙIÀÄ¾�ÊÖ¾�é½Éy»HÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ >B�

:èÝ =�Ý6��Ý�íÓ¶�»ÂÆ�º�Ê�ÀÂÌÎÜ1ÌÎ¶�Ï¥¼ÄÉbÐ·çx¶�ÇÎ¶�Æ�Æ�ÌÎÍyÏ�Å�¶dåR¶�Æ�º�ÀÂ»ÂÉy» ÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ >�7
:èÝ8>xÝ�Þ�é½¶�Æ�º�Æ�ÌÎÍyÏKÅ�¶ªÙ�ÀÄ¾�ÊÖ¾�é½Éy»	ÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ >	=

:èÝ8>xÝ6��Ý�ì!ÀÂ¶�ÒÖ¾�ÀÄ¾�Æ�ÌÎÍyÏ ÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ >�>
:èÝ8>xÝ872Ý�Þ!Ï¥êxÁÎÉbÐ·µ·ÉyÏ�Ì�¼ÄÉyÀÂÌÎØW¾�Æ�ÌÎÍyÏ�ÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ >@;
:èÝ8>xÝ :xÝ_�uÌÎÏÖ¾�Ç�Ì�ØW¾�Æ�ÌÎÍyÏ¨ÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ >�<
:èÝ8>xÝ =èÝ�µ·ÌÎ¸yÀÄ¾�Æ�ÌÎÍyÏgÅ�¶¹ÙIÀÄ¾�ÊÖ¾�é½Éy»<ÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ >@a

:èÝ ;èÝ�Þt�èÒ�¶�ÀÂÌÎÜ1¶�Ï¥¼¿É�»R»ÂÉyÊ�ÀÂ¶HÞ�é½¶�Æ�º�Æ�ÌÎÍyÏ·ïÛÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾ ÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ >@a
:èÝ ;èÝ6��Ý�íÓ¶�»ÂÆ�º�Ê�ÀÂÌÎÜ1ÌÎ¶�Ï¥¼ÄÉÚÅ�¶ªº�ÏKåR¶�Æ�º�ÀÂ»ÂÉ×µ·¶÷é½ÉyÀ:ÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ >�ÿ
:èÝ ;èÝ872Ý�íÓ¶�¼Ä¶�Æ�Æ�ÌÎÍyÏ·Å�¶ªº�ÏÖ¾1íÓ¶�¸yÀÄ¾�ÅÖ¾�Æ�ÌÎÍyÏ�Å�¶�Ç�åR¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ;�?
:èÝ ;èÝ :xÝ�íÓ¶�¼Ä¶�Æ�Æ�ÌÎÍyÏ·Å�¶ªº�Ï���¾�ÇÎÇ�É�ÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ;��
:èÝ ;èÝ =èÝ�çxº�Ò�¶�ÀÄ¾�Æ�ÌÎÍyÏ·Å�¶�ÇsÙÛÌÎ¶�Ü1ÒËÉ1µKó��èÌÎÜ1ÉÚÅ�¶Hçxº�»ÂÒ�¶�Ï�»ÂÌÎÍyÏ�ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ;
7
:èÝ ;èÝ8>2Ý�îÈ¾�ÜaÊ�ÌÎÉbÅ�¶dåR¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»RÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ;
7

:èÝ8<xÝ�Þt�èÒ�¶�ÀÂÌÎÜ1¶�Ï¥¼¿É�»R»ÂÉyÊ�ÀÂ¶Hì!ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�Ì�ÍyÏgïRÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾~ÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ;�:
:èÝ aèÝ�î]ÉyÏ�Æ�ÇÎº�»ÂÌÎÉyÏ�¶�»ÓÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ;�;

��#��DQBF4QB1
1
243)'�-�Q���QB1
/�*	X�,)X�{0H�*�H���24�^*�H$1
243)'��9{|,^*+(�/0'02\XR(+H �)�
=�Ý6�yÝ�âãÏ¥¼ÄÀÂÉxÅ�º�Æ�Æ�ÌÎÍyÏ�ÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ;
<
=�Ý87xÝ�Þ!»½¼ÄÌÎÜ�¾�Æ�Ì�ÍyÏgÅ�¶�Ç�åR¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï2¼ÄÉaÅ�¶ªÇÃ¾ÚåR¶�Å·Å�¶ªâãÏ¥¼Ä¶�ÀÂÆ�ÉyÏ�¶��èÌÎÍyÏ>ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ;�a

=�Ý87xÝ6��Ý�öO¶�¼r�]ÉyÀ�����¶W¾�¼ÄÕ�¶�ÀÓçx¶�À½êxÌÎÆ�¶�d�ö���ç�f ÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ;�a
=�Ý87xÝ872Ý�ô¹ÀÂÌÎÅ$�uÙRì�åR¶�ÒËÉyÀ½¼Ä¶�À�ÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ <@?

=�Ý :èÝ�çx¶�ÇÎ¶�Æ�Æ�ÌÎÍyÏ·Å�¶dåR¶�Æ�º�ÀÂ»ÂÉy»õî]ÉyÏ�»ÂÌÎÅ�¶�ÀÄ¾�Ï�Å�ÉÚÇÃ¾Úì!ÀÂÉ��èÌÎÜ1ÌÎÅÖ¾�Å�¾bÇÎÉy»Ríõ¾�¼ÄÉy»�ÝdÝdÝdÝdÝdÝªÝ <B�
=�Ý :èÝ6��Ý�µ·É2Å�¶�ÇÎÉÚÅ�¶dåR¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï2¼ÄÉ ÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ <B�

=�Ý =�Ý�µ·ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ��õÒËÉyÀ½¼Äº�Ï�ÌÎ»½¼¿¾bÅ�¶ªÙIÀÄ¾�ÊÖ¾zé½Éy»:ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ <@:
=�Ý8>xÝ�Þt�èÒ�¶�ÀÂÌÎÜ1¶�Ï¥¼¿É�»�ÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ <	=
=�Ý ;èÝ�î]ÉyÏ�Æ�ÇÎº�»ÂÌÎÉyÏ�¶�»ÓÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ <@;



jlknmporqtsvups�kns�wVxny iJi4i

]D#�}�{tF\2\1�H$1
243)'�HvF4He��24,)2\'���,^*	�v��(�241�H �$�
>xÝ6�yÝ�âãÏ¥¼ÄÀÂÉxÅ�º�Æ�Æ�ÌÎÍyÏ�ÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ <�ÿ
>xÝ87xÝ�íÓ¶�»ÂÆ�ÀÂÌÎÒ�Æ�ÌÎÍyÏ·Å�¶ªÇÃ¾aïÓÒ�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ�ÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ <�ÿ
>xÝ :èÝ�îÈ¾�ÜaÊ�ÌÎÉy»È¶�Ï·ÇÃ¾bïÓÒ�ÇÎÌÎÆW¾�Æ�ÌÎÍ�ÏgÒÖ¾�ÀÄ¾b»ÂºDÞ�é½¶�Æ�º�Æ�ÌÎÍyÏ·¶�Ï·¶�ÇIô¹ÀÄÌ�Å ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ a��
>xÝ =�Ý�Þt�èÒ�¶�ÀÂÌÎÜ1¶�Ï¥¼¿É�»R»ÂÉyÊ�ÀÂ¶Hì!ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�Ì�ÍyÏgïRÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾~ÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ a
7

>xÝ =�Ý6��Ý:ÙIÉyÇÎ¶�ÀÄ¾�Ï�Æ�ÌÃ¾Ú¾9��¾�ÇÎÇ�Éy»�ÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ a
7
>xÝ =�Ý872Ý�µ·¶÷é½ÉyÀÄ¾bÅ�¶�Ç�åR¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉMÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ a�:

>xÝ8>xÝ�Þt�èÒ�¶�ÀÂÌÎÜ1¶�Ï¥¼¿É�»R»ÂÉyÊ�ÀÂ¶HÞ�é½¶�Æ�º�Æ�ÌÎÍyÏ·ïÛÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾ ÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ a�:
>xÝ8>xÝ6��Ý�íÓ¶�¼Ä¶�Æ�Æ�ÌÎÍyÏ·Å�¶ªº�ÏÖ¾1íÓ¶�¸yÀÄ¾�ÅÖ¾�Æ�ÌÎÍyÏ�Å�¶�Ç�åR¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ a@=
>xÝ8>xÝ872Ý�îÈ¾�ÜaÊ�ÌÎÉY�õÊ�ÇÎÌÎ¸¥¾�¼ÄÉ�ÀÂÌ�Éb¶�Ï·ÇÎÉy»RåR¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»9ÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ a
>

>xÝ ;èÝ�î]ÉyÏ�Æ�ÇÎº�»ÂÌÎÉyÏ�¶�»ÓÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ a
<

�D#�}�{tF\2\1�H$1
243)'�HvF4H M¡~�H$F\/�H$1
243)'�-�QBFn��QB'0-02\��24QB')(+, QB'[Z&*	2\-0X �."
;èÝ6�yÝ�âãÏ¥¼ÄÀÂÉxÅ�º�Æ�Æ�ÌÎÍyÏ�ÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ÿ��
;èÝ87xÝ�Þlê�¾�ÇÎºÖ¾�Æ�ÌÎÍyÏ�Å�¶ªº�ÏKÞ!Ï¥¼ÄÉyÀÂÏ�É�ôªÀÂÌÎÅ ÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ÿ
7
;èÝ :èÝ�äsÉy»RöOï¹ç·ô¹ÀÂÌÎÅ�¢]¶�Ï�Æ Õ�Ü�¾�À��2»¹ÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ÿ@=
;èÝ =�Ý�Þ!Ç�Þ!»½¼¿ó�Ï�ÅÖ¾�ÀOíõåÓµ·ïÓï ÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ÿ�;
;èÝ8>xÝ�Þ�é½¶�Æ�º�Æ�ÌÎÍyÏKÅ�¶döõô`¢+Æ�ÉyÏDô¹ÀÂÌÎÅ��Y¾WÐ��O»Ä¾�Ï�Å�É�íõåÓµ·ïÓï ÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ÿ
<

;èÝ8>xÝ6��Ý�Þ!ÜaÊÖ¾�ÀÂÀÄ¾�»Â»ÂÌÎÏ�¸yÇ�Ð×íÓÌÎ»½¼ÄÀÂÌÎÊ�ºè¼Ä¶�Å�d�Þûí£fþÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ ÿ�a
;èÝ8>xÝ872Ý�úO¶�ÇÎÌÎÆW¾�Çsî]ÕÖ¾�ÌÎÏvd�úõî¤f�ÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥�+?�?
;èÝ8>xÝ :xÝ òõÌÎ»ÂºÖ¾�ÇÎÌ�ØW¾�¼ÄÌÎÉ�Ï�ì!ÌÎÒË¶Ydvò¹ìVf]Ð·µ·Ì��è¶�Å�¢È¾�¸�dýµ�¢¤f�ÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥�+?�:

;èÝ ;èÝ�î]ÉyÏ�Æ�ÇÎº�»ÂÌÎÉyÏ�¶�»ÓÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥�+?�;

�5#�¦G,)'01
F\/0X�24,5'�QBXGLNE!*	2\'t1
2J{0H$F4QBX�}�{|,^*+(+H$1
24,)'�QBX "�§)�
<xÝ6�yÝ�ì!ÇÃ¾�Ï�Ì ðÖÆW¾�Æ�ÌÎÍyÏ×Ð�Þ�é½¶�Æ�º�Æ�ÌÎÍyÏ·ïÛÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾*ÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥�+?yÿ
<xÝ87xÝ�çx¶�ÇÎ¶�Æ�Æ�ÌÎÍyÏ·Å�¶dåR¶�Æ�º�ÀÂ»ÂÉy»1ÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥�����
<xÝ :èÝ�ïÓÒ�ÇÎÌ�ÆW¾�Æ�ÌÎÍyÏ�¾bÇÃ¾9¢]ÌÎÉyÌÎÏèáüÉ�ÀÂÜ�óz¼ÄÌ�ÆW¾>ÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥����7
<xÝ =�Ý�ïÓÒ�ÇÎÌ�ÆW¾�Æ�ÌÎÍyÏ�¾bÇÃ¾ÚÞlê�¾�ÇÎºÖ¾�Æ�ÌÎÍyÏ�Å�¶�Ç�åR¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉb¶�ÏDô¹ÀÂÌÎÅ�» ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥���+:
<xÝ8>xÝ�Ù�ÀÄ¾�ÊÖ¾�é½ÉY�Öºè¼Äº�ÀÂÉ ÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥����=

<xÝ8>xÝ6��Ý�µ·¶÷é½ÉyÀÄ¾�»R¶�Ï·ÇÃ¾búO¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï¥¼¿¾Úô¹ÀÄÌ�Å��>¾WÐ ÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥����=
<xÝ8>xÝ872Ý:âãÏ¥êy¶�»½¼ÄÌÎ¸¥¾�Æ�ÌÎÍyÏ�¶�ÏDô¹ÀÂÌÎÅ�»Oî]ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�ÇÎ¶�»MÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥����=
<xÝ8>xÝ :xÝ:âãÏ¥¼Ä¶�¸yÀÄ¾�Æ�ÌÎÍyÏ�¶�ÏDô¹ÀÂÌÎÅ�»ÛÅ�¶díõ¾�¼ÄÉy»+ÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥����>
<xÝ8>xÝ =èÝ:ïÓÒ�ÇÎÌÎÆW¾�Æ�ÌÎÉ�Ï�¶�»�ÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥���+;



i�¨ jlknmporqtsvups�kns�wVxny

}�#)�gH$'01�,)XY-�Q�E!*	/�Q�W0H$X "^"��
ïHÝ6�yÝOÞ!Ç�¢È¾�Ï�Æ�ÉÚÅ�¶dì!ÀÂº�¶�ÊÖ¾�»OÙRåÛôªì*ÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥����<
ïHÝ87xÝOÞ!Ç�¢È¾�Ï�Æ�ÉÚÅ�¶dì!ÀÂº�¶�ÊÖ¾�»¡�õîÛµ&A½î]ï©¢ ÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥���jÿ
ïHÝ :èÝOÞ!Ç�¢È¾�Ï�Æ�ÉÚÅ�¶dì!ÀÂº�¶�ÊÖ¾�»Oâ÷åRâ½ç�ô¹ÀÂÌÎÅ×ÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��7�>
ïHÝ :èÝ6��Ý×íÓ¶�ðÖÏ�ÌÎÆ�ÌÎÉyÏ�¶�»R»ÂÉyÊ�ÀÂ¶ªÇÃ¾9�õÀÂ¸¥¾�Ï�ÌÎØW¾�Æ�ÌÎÍyÏgÅ�¶ªâ÷åRâ½ç�ô¹ÀÂÌÎÅ ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��7�>
ïHÝ :èÝ872Ýgî]ÉyÜ1Ò�ÉyÏ�¶�Ï2¼Ä¶�»ª¢Èó�»ÂÌÎÆ�Éy»aÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��7�<
ïHÝ :èÝ :xÝgô¹¶�»½¼ÄÌÎÍyÏ�Å�¶¹ÇÃ¾1çx¶�¸yº�ÀÂÌÎÅÖ¾�Å ÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��7@a
ïHÝ :èÝ =èÝ×ì!ÀÂÉ2Æ�¶�Å�ÌÎÜ1ÌÎ¶�Ï2¼ÄÉy»¨ÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥�+:��
ïHÝ :èÝ8>2Ý×íÓ¶�Ü1Éy»½¼ÄÀÄ¾�Æ�ÌÎÍyÏ�Å�¶�Çuô¹ÀÂÌÎÅ�öÓ¾�Æ�ÌÎÉyÏÖ¾�ÇÑâ÷åRâ½ç�ô¹ÀÂÌÎÅ ÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥�+:�;

��#0�«H$'D/�H$F¤-�Q���Q���Q�*�QB'01
24He-�QUF4He¬�Q�*�*�H$��24QB')(+HvZ&*	2\-g®H
L "
�0"
¢ÓÝ6�yÝªì!ÇÃ¾�Ï¥¼ÄÌÎÇ�ÇÎ¾aÅ�¶�ÇsÙIÀÄ¾�ÊÖ¾zé½É ÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��=��

¢ÓÝ6�yÝ6�yÝ·ìu¾�ÀÄó�Ü1¶�¼ÄÀÂÉy»ÛÅ�¶dÞ�é½¶�Æ�º�Æ�ÌÎÍyÏ�ÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��=��
¢ÓÝ6�yÝ87xÝ·ìu¾�ÀÄó�Ü1¶�¼ÄÀÂÉy»ÛÅ�¶dì!ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ*ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��=�7
¢ÓÝ6�yÝ :èÝ·ìu¾�ÀÄó�Ü1¶�¼ÄÀÂÉy»ÛÅ�¶Hçx¶�ÇÎ¶�Æ�Æ�ÌÎÍyÏ�Å�¶dåR¶�Æ�º�ÀÂ»ÂÉy»�ÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��=�7
¢ÓÝ6�yÝ =�Ý·ìu¾�ÀÄó�Ü1¶�¼ÄÀÂÉy»ÛÅ�¶dÞlê�¾�ÇÎºÖ¾�Æ�ÌÎÍyÏgÅ�¶�Ç�åR¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉDÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��=
:
¢ÓÝ6�yÝ8>xÝ·ìu¾�ÀÄó�Ü1¶�¼ÄÀÂÉy»ÛÅ�¶ªÙIÉyÇÎ¶�ÀÄ¾�Ï�Æ�ÌÃ¾b¾9��¾�ÇÎÇÎÉy»�ÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��=
:

¢ÓÝ87xÝõòû¾�ÀÂÌÃ¾�Ê�ÇÎ¶�»ÛÅ�¶dÞ!Ï¥¼ÄÉyÀÂÏ�É�ÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��=
:
¢ÓÝ :èÝ¹âãÏ¥¼Ä¶�À½á�¾�ØªÅ�¶däsÁÎÏ�¶W¾bÅ�¶Hî]ÉyÜ�¾�Ï�Å�Éy»	ÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��=�=

¢ÓÝ :èÝ6�yÝ�¯
°B±FÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��=�=
¢ÓÝ :èÝ87xÝ�¯
°^²+³�´�µ5¶+·UÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��=�<
¢ÓÝ :èÝ :èÝ�¯
°�°�¸�¶+·�ÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��=
a
¢ÓÝ :èÝ =�Ý�¯
°
¹)² ÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��=¥ÿ
¢ÓÝ :èÝ8>xÝ�¯
°
º5¶
²�·$»@¼�½~ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��>�7
¢ÓÝ :èÝ ;èÝ�¯
°�¾)¶�¿�¿DÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��>@:

¢ÓÝ =�Ý¹âãÏ¥¼Ä¶�À½á�¾�ØªÅ�¶dì!ÀÂÉy¸yÀÄ¾�Ü�¾�Æ�ÌÎÍyÏ×Å�¶ªïÓÒ�ÇÎÌÎÆW¾�Æ�ÌÎÉyÏ�¶�»ªÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��>�>
¢ÓÝ =�Ý6�yÝ�¯
°^²+³�´�µ5¶+·UÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��>�>
¢ÓÝ =�Ý87xÝ�¯
°�°�¸�¶+·�ÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��>�<
¢ÓÝ =�Ý :èÝ�¯
°
¹)² ÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥��>�ÿ
¢ÓÝ =�Ý =�Ý�¯
°
º5¶
²�·$»@¼�½~ÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥�+;�?
¢ÓÝ =�Ý8>xÝ�¯
°�¾)¶�¿�¿DÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝdÝdÝdÝdÝdÝdÝdÝdÝdÝdÝªÝ¥�+;
7
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��24WtF\2J,^�^*�H��rÂ4H "��D"
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ä�¾dÏ�¶�Æ�¶�»ÂÌÎÅÖ¾�ÅgÅ�¶õ¾�Ò�ÀÂÉjêy¶�Æ¿ÕÖ¾�À]ÇÎÉy»ÀÂ¶�Æ�º�ÀÂ»ÂÉy»ÈÅ�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶�»û¶�Ï×ÇÎÉy»»ÂÌÎ»½¼Ä¶�Ü�¾�»ÌÎÏèáüÉyÀÂÜ�ó�¼ÂÌÎÆ�É�»ûÆ�ÉyÏ�¶�Æ�A
¼¿¾�Å�Éy»û¾¹âãÏ¥¼Ä¶�ÀÂÏ�¶�¼ûÐbÅ�¶Û»ÂÌÎÜ1Ò�ÇÎÌ ðÖÆW¾�Àu»Âº1ºè¼ÄÌÎÇÎÌ�ØW¾�Æ�ÌÎÍyÏaÕÖ¾¹ÅÖ¾�Å�ÉªÇÎº�¸¥¾�Àl¾¹º�ÏÖ¾¹Ïxº�¶�ê�¾¹áüÉyÀÂÜ�¾õÅ�¶È¼Ä¶�Æ�Ï�ÉyÇÎÉ	A
¸yÁÃ¾aÅ�¶ªÇÃ¾bÌÎÏèáüÉyÀÂÜ�¾�Æ�Ì�ÍyÏgÆ�ÉyÏ�É2Æ�ÌÎÅÖ¾ÚÆ�ÉyÜ1É Å ���\Æ�ÇVÈ�¡¡É)ÊBË��JÌBÍ ÝÖÞ!»½¼¿¾ÚÏ2º�¶�ê�¾b¼Ä¶�Æ�Ï�ÉyÇÎÉy¸yÁÃ¾a¶�»O¾�ÏÖó�ÇÎÉy¸¥¾b¾
ÇÃ¾�»IÀÄ¶�Å�¶�»!Å�¶È»Âº�Ü1Ì�Ï�ÌÎ»½¼¿ÀÂÉO¶�ÇÎæ�Æ�¼ÄÀÂÌÎÆ�É�d É$È@ÎnÏ��|Í�� �\Æ�Ð f ßzÅ�¶ÈÅ�ÉyÏ�Å�¶ÈÀÂ¶�Æ�ÌÎÊË¶]»ÂºbÏ�ÉyÜaÊ�ÀÂ¶�ø�ÇÃ¾OÌÎÅ�¶W¾Ó¶�»lÉ�áüÀÄ¶�Æ�¶�À
º�Ï�ù�Ï�ÌÎÆ�ÉHÒ�º�Ï¥¼ÄÉHÅ�¶Ó¾�Æ�Æ�¶�»ÂÉb¾dº�Ï�Æ�ÉyÏ�é½º�Ï¥¼ÄÉHÅ�¶ÓÀÂ¶�Æ�º�ÀÂ»ÂÉy»]Å�ÌÎ»½¼ÄÀÂÌÎÊ�º�ÌÎÅ�Éy»!¸y¶�Éy¸yÀÄó�ðÖÆW¾�Ü1¶�Ï¥¼Ä¶gdü»Âº�ÒË¶�ÀÂÉyÀÑA
Å�¶�ÏÖ¾�Å�ÉyÀÂ¶�»�ß�Æ�ÇÎù�»½¼Ä¶�ÀÂ¶�»�ßu¾�ÇÎÜ�¾�Æ�¶�ÏÖ¾�Ü1Ì�¶�Ï2¼ÄÉ�ßËáüº�¶�Ï2¼Ä¶�»dÅ�¶1ÌÎÏèáüÉyÀÂÜ�¾�Æ�ÌÎÍyÏÑß�ÌÎÏ�»½¼ÄÀÂº�Ü1¶�Ï¥¼ÄÉy»�ßsÒË¶�ÀÂ»ÂÉyÏÖ¾�ÇýÝ�Ý�Ý8f Ý
íÓ¶d¶�»½¼Ä¶HÜ1É2Å�É�ßÖÇÎÉy»R»ÂÌÎ»½¼Ä¶�Ü�¾�»RÅ�ÌÎ»½¼ÄÀÂÌÎÊ�º�ÌÎÅ�Éy»Û»Â¶dÒ�º�¶�Å�¶�ÏD¶�Ü1Ò�ÇÎ¶W¾�ÀÛÆ�ÉyÜ1É1º�ÏKù�Ï�ÌÎÆ�É1»ÂÌÎ»½¼Ä¶�Ü�¾bêxÌ�ÀÂ¼ÄºÖ¾�Ç
¶�Ï�¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÉyÏ�¶�»õÌÎÏ2¼Ä¶�Ï�»ÂÌ�ê�¾�»ª¶�Ï~ÅÖ¾�¼ÄÉy»�ßsÆ�ÉyÏ~¸yÀÄ¾�Ï~Å�¶�Ü1¾�Ï�ÅÖ¾�Æ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�ÇuÉ·Ô2º�¶1ÀÂ¶�Ô2º�ÌÎ¶�ÀÂ¶�Ï~ÇÃ¾
Æ�ÉyÇÃ¾�ÊËÉyÀÄ¾�Æ�ÌÎÍ�Ïg¶�Ï¥¼ÄÀÂ¶dÜaù�Ç�¼ÄÌ�Ò�ÇÎ¶�»ÈÀÂ¶�Æ�º�ÀÂ»ÂÉy»OÅ�¶ªÅ�Ì�êy¶�ÀÂ»ÂÉy»R¼ÄÌÎÒ�Éy»�Ý
ï<ÒË¶�»Ä¾�ÀbÅ�¶�ÇÛ¶�»½áüº�¶�ÀÂØ�É~ÀÂ¶W¾�ÇÎÌÎØW¾�Å�ÉDÅ�º�ÀÄ¾�Ï¥¼Ä¶�ÇÎÉy»aù�Ç�¼ÄÌÎÜÚÉy»a¾�à�Éy»�ßl¶�ÇÛÅ�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÎÉKÐ|¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�Å�¶
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=�ÝDCzî]ÍyÜ1ÉÚÕÖ¾�Æ�¶�ÀRÔ2º�¶ªÇÎÉy»Oô¹ÀÂÌÎÅ�»Û»Â¶W¾�Ï·»Â¶�¸yº�ÀÂÉy»�E
µ·ÉyÀÄ¾�ÇÎ¶÷éÂ¾èø¥çxÌÎÏÚº�ÏÖ¾ªÌÎÏèáüÀÄ¾�¶�»½¼ÄÀÂº�Æ�¼Äº�ÀÄ¾¹Å�¶R»Â¶�¸yº�ÀÂÌÎÅÖ¾�ÅÑß¥ÇÎÉy»lº�»ÄºÖ¾�ÀÄÌ�Éy»ûÏ�Éd¾�Ò�ÀÂÉjê¥¶�Æ¿ÕÖ¾�ÀÄó�Ï1¶�ÇËô¹ÀÂÌÎÅÑÝ

>xÝDCzî]ÍyÜ1ÉÚ»Â¶ªÅ�¶�ðÖÏ�¶�ÏKÇÎÉy»ÛÌÎÏ¥¼Ä¶�À½á�¾�Æ�¶�»ÛÐgÅ�¶�ðÖÏ�ÌÎÆ�ÌÎÉyÏ�¶�»Û¶�»½¼¿ó�Ï�ÅÖ¾�ÀRÒÖ¾�ÀÄ¾Ú¶�ÇIô¹ÀÂÌÎÅFE
µ·ÉyÀÄ¾�ÇÎ¶÷éÂ¾èøsä�¾gá�¾�Ç�¼¿¾×Å�¶1¶�»½¼¿ó�Ï�ÅÖ¾�ÀÂ¶�»HÆ�ÉyÏ¥¼ÄÌÎÏ2ùÖ¾�Å�Ì�ðÖÆ�º�Ç�¼¿¾�Ï�Å�É�ÇÃ¾gÌÎÏ¥¼Ä¶�ÀÂÉyÒË¶�ÀÄ¾�¼ÄÌÎÊ�ÌÎÇ�Ì�ÅÖ¾�Å[Ô2º�¶�¶�Ç
ô¹ÀÂÌÎÅgÏ�¶�Æ�¶�»ÂÌ�¼¿¾èÝ

;èÝDCzî]ÍyÜ1ÉÚ»Â¶ªÒ�º�¶�Å�¶d¸y¶�»½¼ÄÌÎÉyÏÖ¾�ÀÈÇÃ¾aê�¾�ÀÂÌÃ¾�Ê�ÌÎÇÎÌ�ÅÖ¾�ÅgÅ�¶�ÇIô¹ÀÂÌÎÅFE
µ·ÉyÀÄ¾�ÇÎ¶÷éÂ¾èø�Þ!ÇsÆ�ÉyÜ1ÒËÉyÀ½¼¿¾�Ü1Ì�¶�Ï¥¼¿ÉaÆW¾�ÜaÊ�ÌÃ¾�Ï2¼Ä¶õÅ�¶�ÇIô¹ÀÂÌÎÅ�¶�»Rº�Ï·Õ�¶�Æ¿Õ�ÉÚÐgÅ�¶�ÊË¶d»Â¶�ÀÛ¼ÄÀÄ¾�¼¿¾�Å�É�Ý

<xÝDC6Bõº�æªÜ1É2Å�¶�ÇÎÉy»ÛÅ�¶ªÆ�Éy»½¼Ä¶ª»Â¶dÏ�¶�Æ�¶�»ÂÌ�¼¿¾�Ï·¶�Ï·¶�ÇIô¹ÀÂÌÎÅFE
µ·ÉyÀÄ¾�ÇÎ¶÷éÂ¾èø�Þ!ÇsÆ�Éy»½¼Ä¶d¶�»Rº�Ï·Æ�ÉyÏ�Æ�¶�Òè¼ÄÉ1Ï�¶�Æ�¶�»Ä¾�ÀÂÌÎÉ1ÒÖ¾�ÀÄ¾b¶�ÇIô¹ÀÂÌÎÅÑÝ
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aèÝDCjíÓÍyÏ�Å�¶ª¶�»½¼¿ó�ÏKÇÃ¾�»ÈÕ�¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï2¼¿¾�»ÈÅ�¶ª¸y¶�»½¼ÄÌÎÍyÏ·Å�¶ª»ÂÌÎ»½¼Ä¶�Ü�¾�»Oô¹ÀÂÌÎÅFE
µ·ÉyÀÄ¾�ÇÎ¶÷éÂ¾èøuìu¾�ÀÄ¾DÔ2º�¶g¶�ÇRô¹ÀÂÌÎÅ�¼Ä¶�Ï�¸¥¾D¶�ÇÈÜ�¾WÐyÉyÀaÏ2ù�Ü1¶�ÀÂÉ[Å�¶×ÀÂ¶�Æ�º�ÀÂ»ÂÉy»�ß!»Âº�¾�Å�Ü1ÌÎÏ�Ì�»Â¼ÄÀÄ¾�Æ�Ì�ÍyÏ
Å�¶�ÊË¶ª»Â¶�ÀR»Â¶�Ï�Æ�ÌÎÇÎÇÃ¾HÐgÀÄó�Ò�ÌÎÅÖ¾èÝ

ÿèÝDCzî]ºÖó�ÇÎ¶�»R»ÂÉyÏ·ÇÎÉy»ÈÊË¶�Ï�¶�ðÖÆ�ÌÎÉy»OÅ�¶ªÆ�ÉyÜ1ÒÖ¾�À½¼ÄÌÎÀ]ÀÂ¶�Æ�º�ÀÂ»ÂÉy»O¶�Ï·¶�ÇIô¹ÀÂÌÎÅFE
µ·ÉyÀÄ¾�ÇÎ¶÷éÂ¾èø!äsÉy»1ÊË¶�Ï�¶�ðÖÆ�ÌÎÉy»1»Â¶KÅ�¶�ÀÂÌ�ê�¾�ÀÄó�Ï�Å�¶·ÒËÉyÏ�¶�ÀÚáüÀÂ¶�Ï�É|¾�ÇÛ¶�¸yÉyÁÎ»ÂÜ1ÉFÅ�¶·ÇÎÉy»Úº�»ÂºÖ¾�ÀÂÌÎÉy»ÚÐ
Ò�ÀÂÉyÒ�ÌÎ¶�¼¿¾�ÀÂÌÎÉy»ÈÅ�¶ªÀÂ¶�Æ�º�ÀÂ»ÂÉy»�Ý

�+?èÝHCzî]ÍyÜ1ÉÚ»Â¶ªÒ�º�¶�Å�¶ªðÖÏÖ¾�Ï�Æ�ÌÃ¾�ÀÛÇÃ¾aÌÎÏ¥ê¥¶�»½¼ÄÌÎ¸¥¾�Æ�ÌÎÍ�ÏgÐgÅ�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÎÉaÏ�¶�Æ�¶�»Ä¾�ÀÂÌÎÉy»OÒÖ¾�ÀÄ¾b¶�ÇIô¹ÀÂÌÎÅFE
µ·ÉyÀÄ¾�ÇÎ¶÷éÂ¾èøsçxÌÎÏF»ÂÉyÒËÉyÀ½¼Ä¶ÚÒÖ¾�ÀÄ¾×¼ÄÀÄ¾�ÊÖ¾zé½É�ÊÖó�»ÂÌÎÆ�É�¶�ÏFáüº�Ï�Æ�Ì�ÉyÏÖ¾�ÇÎÌÎÅÖ¾�ÅÑß�¶�»½¼¿ó�Ï�ÅÖ¾�ÀÂ¶�»ª¶ÚÌÎÏ�¸y¶�Ï�ÌÎ¶�ÀÂÁÃ¾
Å�¶�Ç Ð+È½¢cË\Î���ÚÏ ß�¶�ÇIô¹ÀÂÌÎÅgÏ2º�Ï�ÆW¾1¶�»½¼¿¾�ÀÄóÚ¾ÚÇÃ¾b¾�Ç�¼Äº�ÀÄ¾aÅ�¶ª»Âº·ÒËÉ�¼Ä¶�Ï�Æ�ÌÃ¾�ÇýÝ
ï+ÒË¶�»Ä¾�À!Å�¶ÛÔ2º�¶R¶��èÌÎ»½¼Ä¶�ÏÚÉ�¼ÄÀÄ¾�»l¼Ä¶�Æ�Ï�ÉyÇÎÉy¸yÁÃ¾�»!ô¹ÀÂÌÎÅaÆ�ÉyÜ1Éªäs¶�¸yÌÎÉyÏ����jÿ��ýß¥ìIÉyÇÎÅ�¶�À�� 7@?��ÖÉdµ��¹äv� 7B���ýß

ÇÃ¾RÜ�¾WÐyÉyÀÂÁÃ¾ÛÅ�¶]ÇÎÉy»�Ò�ÀÂÉjÐ¥¶�Æ�¼ÄÉy»!ô¹ÀÂÌÎÅd¾�Æ�¼ÄºÖ¾�ÇÎ¶�»I¶�»½¼¿ó�ÏaÊÖ¾�»Ä¾�Å�Éy»I¶�ÏaÇÎÉy»�»Â¶�À½êxÌÎÆ�ÌÎÉy»�ÐªÒ�ÀÂÉ�¼ÄÉxÆ�ÉyÇÎÉy»�Ò�ÀÂÉyÒËÉyÀÑA
Æ�ÌÎÉyÏÖ¾�Å�Éy»!ÒËÉyÀ!¶�ÇÖÒ�ÀÂÉjÐ¥¶�Æ�¼ÄÉ�düÉd¾�ÇÎÌÃ¾�Ï�ØW¾
fuô¹ÇÎÉyÊ�º�»�� 7�7��ýÝ¥ä�¾¹¼Ä¶�Æ�Ï�ÉyÇÎÉy¸�ÁÃ¾ªô¹ÇÎÉyÊ�º�»!ÕÖ¾¹»ÂÌÎÅ�Éª»Â¶�ÇÎ¶�Æ�Æ�ÌÎÉyÏÖ¾�ÅÖ¾
Æ�ÉyÜ1É1¶�»½¼¿ó�Ï�ÅÖ¾�À Æ�Ï]¢���àRËrÈ ÒËÉyÀRÇÃ¾�»`��7bÆ�ÉyÜ1ÒÖ¾�à�ÁÃ¾�»RÜ�ó�»RÌÎÜ1ÒËÉyÀ½¼¿¾�Ï2¼Ä¶�»ÛÅ�¶�ÇI»Â¶�Æ�¼ÄÉyÀOÅ�¶dÆ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÍyÏ
Å�¶b¾�Ç�¼¿¾�»ÓÒ�ÀÂ¶�»½¼¿¾�Æ�ÌÎÉyÏ�¶�»Ydýî]ÉyÜ1ÒÖ¾�Ô�ßsî]ÀÄ¾WÐyßsç�ô¹â¿ßsçxº�Ï�µ·ÌÎÆ�ÀÂÉy»½Ðx»½¼Ä¶�Ü1»�ßÑÞ!Ï2¼ÄÀÂÉyÒ�ÌÃ¾èßËâÑ¢Ûµ~ßsµ·ÌÎÆ�ÀÂÉy»ÂÉ�áv¼Wß
ì!ÇÃ¾�¼ÂáüÉyÀÂÜ:î]ÉyÜ1Ò�ºè¼ÄÌÎÏ�¸RÐdò!¶�ÀÂÌÎÅ�ÌÃ¾�ÏH¶�ÏbÞ!»½¼¿¾�Å�Éy»|�OÏ�ÌÎÅ�Éy»�ÒzÐG�Öº�é½Ì�¼Ä»ÂºÑß�úOÌ�¼¿¾�Æ¿Õ�Ì2ÐHöÓÞî|¶�ÏÚëy¾�ÒËÍyÏ^f Ý�Þ!Ç
Æ�ÉyÏ�é½º�Ï¥¼ÄÉ�Å�¶dÕ�¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï2¼¿¾�»RÅ�¶aô¹ÇÎÉyÊ�º�»GdRÅ �åÈ���Ê
Ð % È+È�� â��JË ßËô¹ÙªfÛ¶�»Óº�ÏÖ¾ÚÆ�ÉyÇÎ¶�Æ�Æ�ÌÎÍyÏ·Å�¶HÆ�ÉyÜ1Ò�ÉyÏ�¶�ÏBA
¼Ä¶�» Ð+È½¢cË\Î]���ÚÏ ¾�Ê�ÌÎ¶�À½¼ÄÉy»ÓÅ�ÌÎ»Â¶�àÖ¾�Å�Éy»õÒÖ¾�ÀÄ¾×»ÂÉyÒËÉyÀ½¼¿¾�ÀÓ¶�ÇuÅ�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÎÉ�Å�¶Ú¾�Ò�ÇÎÌ�ÆW¾�Æ�ÌÎÉyÏ�¶�»Ó»ÂÉyÊ�ÀÂ¶a¶�Ï¥¼ÄÉyÀÂÏ�Éy»
Å�ÌÎ»½¼ÄÀÂÌÎÊ�º�ÌÎÅ�Éy»ÈÅ�¶¹¼ÄÌÎÒ�É1ô¹ÀÂÌÎÅÑÝ�î]¾�ÅÖ¾ÚÆ�ÉyÜ1Ò�ÉyÏ�¶�Ï2¼Ä¶¹Ò�ÀÂÉyÒËÉyÀÂÆ�ÌÎÉyÏÖ¾aº�Ï·»Â¶�À½êxÌÎÆ�ÌÎÉÚÊÖó�»ÂÌÎÆ�ÉbÆ�ÉyÜ1É1¾�ºè¼Ä¶�Ï¥¼ÄÌ�A
ÆW¾�Æ�ÌÎÍyÏÑßy¾�»ÂÌÎ¸yÏÖ¾�Æ�ÌÎÍyÏaÅ�¶ÛÀÂ¶�Æ�º�ÀÂ»ÂÉy»�ß¥Å�¶�»ÂÆ�º�Ê�ÀÂÌÎÜ1ÌÎ¶�Ï¥¼ÄÉõÐaÜ1É�Ï�Ì�¼ÄÉyÀÂÌ�ØW¾�Æ�ÌÎÍyÏHÅ�¶ÛÀÂ¶�Æ�º�ÀÂ»ÂÉy»�ß¥Æ�ÉyÜaº�Ï�ÌÎÆW¾�Æ�ÌÎÍyÏÑß
Å�¶�¼Ä¶�Æ�Æ�ÌÎÍyÏ~Å�¶aá�¾�ÇÎÇÎÉy»OÐF¾�Æ�Æ�¶�»ÂÉ·ÀÂ¶�Ü1É�¼ÄÉ�¾gÅÖ¾�¼ÄÉy»�Ý�ä�¾×¼Ä¶�Æ�Ï�ÉyÇÎÉy¸yÁÃ¾�ô¹ÇÎÉyÊ�º�»õ»Â¶ÚÅ�¶�»ÂÆ�ÀÂÌÎÊË¶ÚÆ�ÉyÏFÜ�¾WÐ¥ÉyÀ
Ò�ÀÂÉ�áüº�Ï�Å�ÌÎÅÖ¾�Å�¶�Ï·ÇÃ¾a»ÂÌÎ¸yº�ÌÎ¶�Ï2¼Ä¶¹»Â¶�Æ�Æ�Ì�ÍyÏÑÝ

ê!ë	I�ë � « ï R®È±g³! �³d§!ð�«��¥ �³KJ�í�´
Þ!Ï�¶�»½¼¿¾H»Â¶�Æ�Æ�ÌÎÍyÏ×»Â¶OÜaº�¶�»½¼ÄÀÄ¾d¶�Ç�Æ�ÉyÏ�é½º�Ï¥¼ÄÉHÅ�¶OÕ�¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï¥¼¿¾�»�ß¥ÇÎÌÎÊ�ÀÂ¶�ÀÂÁÃ¾�»�ß¥»Â¶�À½êxÌÎÆ�ÌÎÉy»!ÐÚÒ�ÀÂÉ�¼ÄÉxÆ�ÉyÇÎÉy»

Å�¶bô¹ÇÎÉyÊ�º�»G� 7@:	�ýÝ�öOÉy»ÓÆ�¶�Ï¥¼ÄÀÄ¾�ÀÂ¶�Ü1Éy»Ó¶�ÏDÇÃ¾Úêy¶�ÀÂ»ÂÌÎÍyÏ 7�dRÅ �åÈ���Ê
Ð % È+È�� â��JË 5 ß�ô¹Ùª7�f ßË¶�ÏDÇÃ¾1Ô2º�¶H¶�»½¼¿ó�Ï
ÊÖ¾�»Ä¾�Å�Éy»RÇÃ¾bÜ�¾WÐ¥ÉyÀÂÁÃ¾aÅ�¶ªÇÎÉy»ÛÒ�ÀÂÉjÐ¥¶�Æ�¼ÄÉy»õô¹ÀÂÌÎÅ�¾�Æ�¼ÄºÖ¾�ÇÎ¶�»�ÝÖÙu¾�ÜaÊ�ÌÎæ�Ï�ÕÖ¾�Ê�ÇÃ¾�ÀÂ¶�Ü1Éy»ÛÊ�ÀÂ¶�êy¶�Ü1¶�Ï2¼Ä¶dÅ�¶ªÇÃ¾
êy¶�ÀÂ»ÂÌÎÍyÏ�:�dRÅ �åÈ���Ê
Ð % È+È�� â��JË 8 ß�ô¹Ù�:
fÈ¾�ÇÑðÖÏÖ¾�ÇÑÅ�¶dÇÎ¾b»Â¶�Æ�Æ�ÌÎÍyÏÑÝ
Þ!ÇuÆ�ÉyÏ�é½º�Ï¥¼ÄÉgÅ�¶HÕ�¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï2¼¿¾�»OÅ�¶Úô¹ÇÎÉyÊ�º�»gdRÅ �åÈ���Ê
Ð % È+È�� â��JË ßÑô¹Ùªf!� 7@:��l¶�»õº�Ï Ð+È½¢cË\Î���ÚÏ ÇÎÌÎÊ�ÀÂ¶

Ð�Å�¶¹Æ�ÍxÅ�ÌÎ¸yÉb¾�Ê�Ì�¶�À½¼¿ÉaÆ�ºèÐyÉÚÅ�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÎÉH¶�»½¼¿óaÇÎÌÎÅ�¶�ÀÄ¾�Å�ÉaÒ�ÉyÀÈÅ�Ì�ê¥¶�ÀÂ»ÂÉy»È¸yÀÂº�ÒËÉy»È¶�Ï �O�lÍ�È	Ì$Ì5Ï Ý �@Ë��lÈ	ÌË���
L ����È��Â�@ËrÈ��   ßNM ÌÖ���@Ï��ÚÐ��JË   È½¢¡ÞDÈ	ÊBËJá$Ï���Ì�Çû���£� ¢�È���ÌÖ��� ÐOM ÌÖ���@Ï��ÚÐ��JË   È½¢9Ç0áx�làÄ�+Í�È Ý



ü+ý � ý y)×�P)ÕcØÚþ�Û<��Û<Q��6×GuR��Û<S��T� U

ô¹ÇÎÉyÊ�º�»OÒË¶�ÀÂÜ1Ì ¼¿¶ªÇÃ¾ÚÆ�ÉyÏ�»½¼ÄÀÂº�Æ�Æ�ÌÎÍyÏDÅ�¶H¶�Ï¥¼ÄÉyÀÂÏ�Éy»¹ô¹ÀÂÌÎÅK¾1¸yÀÄ¾�ÏK¶�»ÂÆW¾�ÇÃ¾ÚÐ·¶�ÇIÅ�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÎÉÚÅ�¶a¾�Ò�ÇÎÌ�A
ÆW¾�Æ�ÌÎÉyÏ�¶�»¹ÊÖ¾�»Ä¾�ÅÖ¾�»¹¶�ÏF¶�Çô¹ÀÂÌÎÅÑÝÑî]ÉyÏ�»½¼¿¾gÅ�¶b¼ÄÀÂ¶�»¹Ò�ÌÎÇÃ¾�ÀÂ¶�»ÓÊÖó�»ÂÌÎÆ�Éy»�øÑ¸y¶�»½¼ÄÌÎÍyÏFÅ�¶bÀÂ¶�Æ�º�ÀÂ»ÂÉy»�ßs»Â¶�À½êxÌÎÆ�ÌÎÉy»
Å�¶aÌÎÏèáüÉyÀÂÜ�¾�Æ�Ì�ÍyÏ·ÐK¸y¶�»½¼ÄÌÎÍyÏDÅ�¶aÅÖ¾�¼ÄÉy»�Ý�Þ!»½¼ÄÉy»õ¼ÄÀÂ¶�»õÒ�ÌÎÇÃ¾�ÀÂ¶�»O¶�»½¼¿ó�Ï[Æ�ÉyÏ�»½¼ÄÀÂº�ÌÎÅ�Éy»õ»ÂÉyÊ�ÀÂ¶aº�ÏÖ¾×ÌÎÏèáüÀÄ¾�¶�»ÑA
¼ÄÀÂº�Æ�¼Äº�ÀÄ¾ÚÅ�¶ª»Â¶�¸yº�ÀÂÌÎÅÖ¾�Å�Æ�ÉyÜaù�ÏÑß�¼¿¾�Ç�ÐgÆ�ÉyÜ1ÉÚ»Â¶ªÌÎÇÎº�»½¼ÄÀÄ¾a¶�Ï·ÇÃ¾HðÖ¸yº�ÀÄ¾��yÝ6�yÝ

V iXWZYF[7\ �yÝ6�yø�î]ÉyÜ1ÒËÉyÏ�¶�Ï¥¼Ä¶�»OÅ�¶Hô¹ÇÎÉyÊ�º�»�Ý

]_^'`N^	]_^ a�bdc�e2f_gih�j"e2kdlFj7kme2fondgqprgis_kme2tundf_n

ä�¾�»ÈÒ�ÀÂÌÎÏ�Æ�ÌÎÒÖ¾�ÇÎ¶�»]Ü1É�¼ÄÌ�ê�¾�Æ�ÌÎÉyÏ�¶�»]Å�¶�¼ÄÀÄó�»ÈÅ�¶¹ÇÃ¾HÌÎÏèáüÀÄ¾�¶�»½¼ÄÀÂº�Æ�¼Äº�ÀÄ¾HÅ�¶¹»Â¶�¸yº�ÀÂÌÎÅÖ¾�ÅgÅ�¶ªô¹ÇÎÉyÊ�º�»£dRÅ �åÈ��
��Ê
Ð`ÞDÏcàRÊx� �JË   ú Ìj¢¿�Â��ÐRË���Ê$àRË\Êx�ÚÏ ßËôdçxâéf©� 7	=@�s»ÂÉyÏÑø
ä�¾DÏ�¶�Æ�¶�»ÂÌÎÅÖ¾�Å�Å�¶×Æ�ÉyÜaº�Ï�ÌÎÆW¾�Æ�ÌÎÍyÏ|»Â¶�¸yº�ÀÄ¾�d�¾�ºè¼Ä¶�Ï2¼ÄÌÎÆW¾�ÅÖ¾·Ð|Ô2º�ÌÎØWó�»aÆ�ÉyÏèðÖÅ�¶�Ï�Æ�ÌÃ¾�ÇJfd¶�Ï¥¼ÄÀÂ¶gÇÎÉy»
¶�ÇÎ¶�Ü1¶�Ï¥¼ÄÉy»ÛÅ�¶ªº�ÏDô¹ÀÂÌÎÅÑÝ
ä�¾~Ï�¶�Æ�¶�»ÂÌÎÅÖ¾�Å+Å�¶K»ÂÉyÒËÉyÀ½¼¿¾�À1ÇÃ¾F»Â¶�¸yº�ÀÂÌÎÅÖ¾�Å+¾F¼ÄÀÄ¾jêyæ�»�Å�¶KáüÀÂÉyÏ¥¼Ä¶�ÀÄ¾�»�ÉyÀÂ¸¥¾�Ï�ÌÎØW¾�Æ�ÌÎÉyÏÖ¾�Ç�¶�»�ßûÔ2º�¶
ÌÎÜ1ÒËÉy»ÂÌ�Ê�ÌÎÇ�Ì ¼¿¾H¶�Çsº�»ÂÉ1Å�¶ªº�Ï·»ÂÌÎ»½¼Ä¶�Ü�¾bÅ�¶ª»Â¶�¸yº�ÀÂÌÎÅÖ¾�Å�¸y¶�»½¼ÄÌÎÉyÏÖ¾�Å�ÉÚÅ�¶¹áüÉyÀÂÜ�¾aÆ�¶�Ï¥¼ÄÀÄ¾�ÇÎÌÎØW¾�ÅÖ¾èÝ
ä�¾[Ï�¶�Æ�¶�»ÂÌÎÅÖ¾�Å�Å�¶�Ò�ÀÂÉyÒËÉyÀÂÆ�ÌÎÉyÏÖ¾�ÀaÀÂ¶�¸yÌÎ»½¼ÄÀÂÉ[ù�Ï�ÌÎÆ�É�d Ð��JÌBÍ��åÏ�Ð��6Í@Ìv��È	Ì fHÒÖ¾�ÀÄ¾[Ç�Éy»bº�»ÂºÖ¾�ÀÂÌÎÉy»bÅ�¶�Ç
ô¹ÀÂÌÎÅÑßÈÌÎÏ�Æ�ÇÎºèÐy¶�Ï�Å�É�ÇÃ¾|Å�¶�ÇÎ¶�¸¥¾�Æ�ÌÎÍyÏ9Å�¶~Æ�ÀÂ¶�Å�¶�Ï�Æ�ÌÃ¾�ÇÎ¶�»�ÒÖ¾�ÀÄ¾�Æ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉ�Ï�¶�»�Ô2º�¶~ÀÂ¶�Ô2º�ÌÎ¶�ÀÂ¶�Ï
Üaù�Ç�¼ÄÌÎÒ�Ç�¶�»ÈÀÂ¶�Æ�º�ÀÂ»ÂÉy»RÐgÉyÀÂ¸¥¾�Ï�ÌÎØW¾�Æ�ÌÎÉyÏ�¶�»�Ý
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ôdçxâ]º�»Ä¾1Æ�ÀÂÌÎÒè¼ÄÉy¸yÀÄ¾�áüÁÎ¾aÅ�¶dÆ�ÇÃ¾jêy¶ªÒ�ù�Ê�ÇÎÌÎÆW¾�d �nÊ2���£�là�x�Ï   ú Ìj¢¿�Â��ÐRË���Ê$àRË\Êx�cÏ ß�ìP�¹âéf ß�¼¿¾�ÜaÊ�ÌÎæ�Ï�Å�¶�Ï�É	AÜ1ÌÎÏÖ¾�ÅÖ¾1Æ�ÀÂÌÎÒè¼ÄÉy¸yÀÄ¾�áüÁÎ¾1Å�¶aÆ�ÇÃ¾Wê¥¶a¾�»ÂÌÎÜ1æ�¼ÄÀÂÌÎÆW¾èß�Æ�ÉyÜ1É×ÊÖ¾�»Â¶aÒÖ¾�ÀÄ¾×»ÂºDáüº�Ï�Æ�ÌÎÉyÏÖ¾�ÇÎÌ�ÅÖ¾�ÅÑÝ�µ·º�Æ Õ�É�»¹Å�¶bÇÎÉy»
¼Äæ�ÀÂÜ1ÌÎÏ�Éy»HÐ|Æ�É�Ï�Æ�¶�Òè¼ÄÉy»Úº�»Ä¾�Å�Éy»Ú¶�Ï�¶�»½¼¿¾[Å�¶�»ÂÆ�ÀÂÌÎÒËÆ�Ì�ÍyÏ�Ò�ÀÂÉjêxÌÎ¶�Ï�¶�Ï�Å�¶g»Âº�º�»ÂÉF¶�Ï�Æ�ÀÂÌÎÒè¼ÄÉy¸yÀÄ¾�áüÁÎ¾·Å�¶
Æ�ÇÃ¾Wê¥¶¹Ò�ù�Ê�ÇÎÌÎÆW¾&� 7�>��ýÝ
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ÒÖ¾�ÀÄ¾�¶�Ï¥êxÌÃ¾�À¹¼ÄÀÄ¾�ÊÖ¾zé½Éy»�ÝIçxÌ!¶�»H¾�»ÂÁýßsÆ�ÀÂ¶W¾�º�Ïéâ$ã7ä å Ü�æFÜ6Û7Þ�á1Å�¶�ÇÎ¶�¸¥ó�Ï�Å�ÉyÇÎ¶ÚÇÃ¾�¾�ºè¼ÄÉyÀÂÌÎÅÖ¾�ÅFÒÖ¾�ÀÄ¾Æ�ÉyÜaº�Ï�ÌÎÆW¾�ÀÂ»Â¶¹Æ�ÉyÏ·¶�ÇsÆ�ÇÎÌÎ¶�Ï¥¼Ä¶�Ý
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Æ�Éy»½¼Ä¶gÅ�¶×»Âº�»aÀÂ¶�Æ�º�ÀÂ»ÂÉy»�Ýûä�¾KÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ�¶�»aÇÃ¾KÆ�ÇÃ¾Wêy¶×ÒÖ¾�ÀÄ¾KÇÃ¾K¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�¾�ÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾KÅ�¶�¼ÄÀÄ¾�ÊÖ¾zé½Éy»
¶�Ï�º�Ïg¶�Ï2¼ÄÉyÀÂÏ�É1ô¹ÀÂÌÎÅ×Å�ÌÎÏÖó�Ü1Ì�Æ�É�Ý��OÏ×¼ÄÀÄ¾�ÊÖ¾�é½ÉaÒ�º�¶�Å�¶ª»Â¶�ÀÛ¾�ÊËÉyÀ½¼¿¾�Å�ÉaÐ�Ü1ÌÎ¸yÀÄ¾�Å�ÉHÆ�ºÖ¾�Ï�Å�ÉÚ»Â¶¹¶��èÆ�¶�Å�¶
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}
    }
        migrar la siguiente tarea replanificada al siguiente hueco disponible
    si (se concede la migración) {
    evaluar la migración
mientras (haya tareas replanificadas y huecos disponibles) {
}
    enviar la siguiente tarea al siguiente hueco disponible
mientras (haya tareas pendientes y huecos disponibles) {
seleccionar recursos

adaptativa
Ejecución

adaptativa
Planificación
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ïRÆ�¼ÄºÖ¾�ÇÎÜ1¶�Ï2¼Ä¶�ß�¶�ÇsÒ�ÀÂÉjÐ¥¶�Æ�¼ÄÉ�ÞôªÞûÞ«d ynÌË�����£�JÌBÍ Å � �\Æ�Ð¢�È��zyR�lÐ+à��lÏRÌ5àcÏ¹�JÌ>ynÊx�ÚÈcÉ$Ï f£� a�?���»Âº�ÒËÉyÏ�¶

ÇÃ¾�Æ�ÉyÏ¥¼ÄÌÎÏ2ºÖ¾�Æ�ÌÎÍyÏDÅ�¶�ÇlÒ�ÀÂÉjÐy¶�Æ�¼ÄÉ·Þûí¹ô d é½º�Ï¥¼ÄÉgÆ�ÉyÏ[»Âº�»¹»Âº�Æ�¶�»ÂÉyÀÂ¶�»däIîÛôþÐFî]ÀÂÉy»Â»¿ô¹ÀÂÌÎÅ^fRÐD¾�»ÂÒ�ÌÎÀÄ¾×¾
ÌÎÏ¥¼Ä¶�¸yÀÄ¾�ÀÇÎÉy»û¶�»½áüº�¶�ÀÂØ�Éy»Û»ÂÉyÊ�ÀÂ¶¹ô¹ÀÂÌÎÅ1¶��èÌÎ»½¼Ä¶�Ï¥¼Ä¶�»Û¾HÏ�Ì�êy¶�ÇËÏÖ¾�Æ�ÌÎÉyÏÖ¾�Çýß¥ÀÂ¶�¸yÌÎÉyÏÖ¾�ÇÖÐÚ¼Ä¶�Ü�ó�¼ÄÌÎÆ�ÉdÒÖ¾�ÀÄ¾dÆ�ÀÂ¶W¾�À
º�ÏÖ¾aÌÎÏèáüÀÄ¾�¶�»½¼ÄÀÂº�Æ�¼Äº�ÀÄ¾HÅ�¶ªô¹ÀÂÌÎÅ�¶�º�ÀÂÉyÒË¶W¾b¾�ÇË»Â¶�À½êxÌÎÆ�ÌÎÉaÅ�¶õÇÃ¾dÌÎÏ2êy¶�»½¼ÄÌÎ¸¥¾�Æ�ÌÎÍyÏÑÝxÞ!»½¼¿¾aÌÎÏèáüÀÄ¾�¶�»½¼ÄÀÂº�Æ�¼Äº�ÀÄ¾H»Â¶
Æ�ÉyÏ�»½¼ÄÀÂº�ÌÎÀÄód»ÂÉyÊ�ÀÂ¶õôbå!ïõöOÙ¹ßxÇÃ¾ªÀÂ¶�Å�Å�¶ÓÌÎÏ¥êy¶�»½¼ÄÌÎ¸¥¾�Æ�ÌÎÍyÏ1¶�º�ÀÂÉyÒ�¶W¾èß2ÐÚ¶��èÒ�ÇÎÉ�¼¿¾�ÀÄódÇÃ¾ª¶c�èÒË¶�ÀÂÌÎ¶�Ï�Æ�ÌÃ¾d»ÂÉyÊ�ÀÂ¶
ô¹ÀÂÌÎÅaÉyÊè¼Ä¶�Ï�ÌÎÅÖ¾õÆ�ÉyÏÚ¾�Ï2¼Ä¶�ÀÂÌÎÉyÀÂ¶�»lÒ�ÀÂÉjÐy¶�Æ�¼ÄÉy»!ðÖÏÖ¾�Ï�Æ�ÌÃ¾�Å�Éy»lÒËÉyÀlÇÃ¾©�OÏ�ÌÎÍyÏÚÞ!º�ÀÂÉyÒË¶�¾èßyÆ�ÉyÜ1É¹¶�Ç�Ò�ÀÂÉjÐy¶�Æ�¼ÄÉ
Þûí¹ôbßs¶1Ì�Ï�ÌÎÆ�ÌÃ¾�¼ÄÌ ê�¾�»õÏÖ¾�Æ�ÌÎÉyÏÖ¾�ÇÎ¶�»¹»ÂÉyÊ�ÀÂ¶×ô¹ÀÂÌÎÅÑß�Æ�ÉyÜ1É�¶�A½çxÆ�ÌÎ¶�Ï�Æ�¶1¶�Ï�åR¶�ÌÎÏ�É��OÏ�ÌÎÅ�É�¶1â÷åRâ½ç�ô¹ÀÂÌÎÅ[¶�Ï
Þ!»ÂÒÖ¾�àÖ¾�dvê¥¶�ÀO»Â¶�Æ�Æ�ÌÎÍyÏ·ïHÝ :b¶�Ï·ÇÎÉy»R¾�ÒËæ�Ï�Å�ÌÎÆ�¶�»cf Ý
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Ñr^4÷r^'`N^ æ t	ï e2ÚrnC��Ò
öOÌÎÜ1ÀÂÉxÅBA½ô � ;�;	��¶�»Oº�Ï·ÌÎÏ¥¼Ä¶�ÀÂÜ1¶�Å�ÌÃ¾�ÀÂÌ�É�d ���ÚÈ+â
Ï�� f]Å�¶dÀÂ¶�Æ�º�ÀÂ»ÂÉy»OÅ�¶�Çuô¹ÀÂÌÎÅgÔ2º�¶dÀÂ¶W¾�ÇÎÌÎØW¾bÇÃ¾a¸y¶�»½¼ÄÌÎÍyÏ

ÐKÒ�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏKÅ�¶HÀÂ¶�Æ�º�ÀÂ»ÂÉy»dô¹ÀÂÌÎÅD¾1Ï�Ì�ê¥¶�ÇIÜaº�Ï�Å�ÌÃ¾�Ç�ÒÖ¾�ÀÄ¾×¾�Ò�ÇÎÌÎÆW¾�Æ�Ì�ÉyÏ�¶�»OÒÖ¾�ÀÄ¾�Ü1æ�¼ÄÀÂÌÎÆW¾�»�Ý�î]ÉyÏ�»ÂÌÎ»½¼Ä¶
¶�ÏYÆ�ºÖ¾�¼ÄÀÂÉ~Æ�ÉyÜ1Ò�ÉyÏ�¶�Ï2¼Ä¶�»1Æ�ÇÃ¾Wêy¶�øûÜ1É�¼ÄÉyÀbÅ�¶�¸yÀÄ¾�Ï�éÂ¾FÅ�¶g¼ ¾�ÀÄ¶�¾�»�d�% ��Ðcâ =���� ¡b�JÌBÍ ynÌBÍ��JÌ5Ï ß!Ù��lÞVf ß
Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Å�ÉyÀ�ß�Å�¶�»ÂÒÖ¾�Æ¿ÕÖ¾�Å�ÉyÀOÐ·¾�¸y¶�Ï¥¼Ä¶�»�dvêy¶�ÀRðÖ¸yº�ÀÄ¾�7xÝ =�f Ý�Þ!Ç�Ü1É�¼ÄÉyÀRÅ�¶d¸yÀÄ¾�Ï�éÂ¾bÅ�¶ª¼¿¾�ÀÂ¶W¾�»OÒ�ÀÂÉy¸yÀÄ¾�A
Ü�¾�Ê�ÇÎ¶RÐ1ÒË¶�ÀÂ»ÂÌÎ»½¼Ä¶�Ï¥¼Ä¶¹Ò�¶�ÀÂÜ1Ì�¼Ä¶Ó¶�ÇËº�»ÂÉbÅ�¶ÓÒ�ÇÃ¾�Ï�Ì�ðÖÆW¾�Å�ÉyÀÂ¶�»]Å�¶�ðÖÏ�ÌÎÅ�Éy»]ÒËÉyÀ]¶�ÇËº�»ÄºÖ¾�ÀÄÌ�ÉHÐ×¾�Ò�Ç�ÌÎÆW¾�Æ�ÌÎÉyÏ�¶�»
ÒË¶�ÀÂ»ÂÉyÏÖ¾�ÇÎÌÎØW¾�ÅÖ¾�»IÉõ¶�Ï2¼ÄÉyÀÂÏ�Éy»lÅ�¶ÈÀÂ¶�»ÂÉyÇÎº�Æ�ÌÎÍ�ÏaÅ�¶ÈÒ�ÀÂÉyÊ�ÇÎ¶�Ü�¾�»pd �]�ÚÈ����åÏ�¡ ÞDÈ����j�JÌBÍdynÌv�j�v�ÚÈ	ÌÖ¡�ÏRÌ$Ë ß�ìçèÞVf
¶�ÏKÇÎº�¸¥¾�ÀÛÅ�¶ªÇÎÉy»RÆ�ÉyÜ1Ò�ÉyÏ�¶�Ï2¼Ä¶�»OÒËÉyÀRÅ�¶�áü¶�Æ�¼ÄÉ�ÝËÞ!ÇsÅ�¶�»ÂÒÖ¾�Æ ÕÖ¾�Å�ÉyÀOº�»Ä¾ÚÇÎÉy»R»Â¶�À½êxÌÎÆ�ÌÎÉy»RÅ�¶aô¹ÇÎÉyÊ�º�»ÛÒÖ¾�ÀÄ¾
Å�¶�»ÂÒ�ÇÎ¶�¸¥¾�Àb¾�¸y¶�Ï2¼Ä¶�»ÚöOÌÎÜ1ÀÂÉ2ÅBA½ô�¶�Ï�ÀÂ¶�Æ�º�ÀÂ»ÂÉy»ÚÀÂ¶�Ü1É�¼ÄÉy»�ßuÔ2º�¶g¸y¶�»½¼ÄÌÎÉyÏÖ¾�Ï�ÇÃ¾K¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�Å�¶gÇÎÉy»H¼ÄÀÄ¾�A
ÊÖ¾zé½Éy»¹¾�»ÂÌÎ¸yÏÖ¾�Å�Éy»�Ý�Þ!Çu»ÂÌÎ»½¼Ä¶�Ü�¾�Å�¶a¸y¶�»½¼ÄÌÎÍyÏ[ÇÎÉ2ÆW¾�ÇIÌÎÏ�ÌÎÆ�ÌÃ¾ÚÇÃ¾�¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ[Å�¶�Çl¾�¸y¶�Ï¥¼Ä¶böOÌÎÜ1ÀÂÉxÅBA½ôaß�Ô2º�¶
ÌÎÏ¥¼Ä¶�ÀÄ¾�Æ�Æ�ÌÎÉyÏÖ¾�Æ�ÉyÏ[¶�Çl»Â¶�À½êxÌÎÅ�ÉyÀõÅ�¶bÞVbyçD¶÷é½¶�Æ�ºè¼¿ó�Ï�Å�Éy»Â¶b¶�ÏFÇÃ¾�Ü�ó�Ô2º�ÌÎÏÖ¾�Å�¶�Çuº�»ÂºÖ¾�ÀÂÌÎÉgÒÖ¾�ÀÄ¾�ÉyÊè¼Ä¶�Ï�¶�À
¶�ÇÈ¸yº�ÌÎÍyÏ�Å�¶×¼¿¾�ÀÂ¶W¾DÔ2º�¶gÇÎ¶×ÕÖ¾F¾�»ÂÌÎ¸yÏÖ¾�Å�É[¶�ÇÈÒ�ÇÃ¾�Ï�Ì�ðÖÆW¾�Å�ÉyÀHÐ|¶÷é½¶�Æ�ºè¼ ¾[ÇÎÉy»aÆ�ÉyÜ�¾�Ï�Å�Éy»böOÌÎÜ1ÀÂÉxÅ|¶�»ÑA
ÒË¶�Æ�Ì�ðÖÆW¾�Å�Éy»d¶�Ï�¶�Çû¸yº�ÌÎÍyÏÑÝsÞ!ÇûÒ�ÇÃ¾�Ï�Ì�ðÖÆW¾�Å�ÉyÀõ¼ÄÌÎ¶�Ï�¶ÚÇÃ¾�ÕÖ¾�Ê�ÌÎÇÎÌÎÅÖ¾�Å[Å�¶�¾�ÇÎÔ2º�ÌÎÇÃ¾�ÀõÀÂ¶�Æ�º�ÀÂ»ÂÉy»dÐF»Â¶�À½êxÌÎÆ�ÌÎÉy»
ô¹ÀÂÌÎÅÑßuÅ�¶�ÒË¶�Ï�Å�ÌÎ¶�Ï�Å�É~Å�¶g»Âº�ÆW¾�ÒÖ¾�Æ�ÌÎÅÖ¾�ÅÑßlÆ�Éy»½¼Ä¶×Ð|Å�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÌÎÇ�ÌÎÅÖ¾�ÅÑßI¸�º�ÌÃó�Ï�Å�Éy»Â¶gÒËÉyÀaÇÎÉy»aÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»
Å�¶1ÆW¾�ÇÎÌÎÅÖ¾�ÅFÅ�¶1»Â¶�À½êxÌÎÆ�ÌÎÉ�d ç Ê����£�JË   È½¢gÞDÏ����j�làcÏ ß:BõÉ2ç�f¹Å�¶�Çûº�»ÂºÖ¾�ÀÂÌÎÉ�Ý�öOÌÎÜ1ÀÂÉ2ÅBA½ô�Ò�ÀÂÉyÒËÉyÀÂÆ�ÌÎÉyÏÖ¾gÅ�¶�»ÑAÆ�º�Ê�ÀÂÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ�ßÖ»Â¶�ÇÎ¶�Æ�Æ�ÌÎÍyÏKÐ·Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ·Å�¶HÀÂ¶�Æ�º�ÀÂ»ÂÉy»ÓÐ·¶÷é½¶�Æ�º�Æ�ÌÎÍyÏD¼ÄÀÄ¾�Ï�»ÂÒÖ¾�ÀÂ¶�Ï¥¼Ä¶aÅ�¶d¼ÄÀÄ¾�ÊÖ¾zé½Éy»O¶�Ï
ÀÂ¶�Æ�º�ÀÂ»ÂÉy»ÛÀÂ¶�Ü1É�¼ÄÉy»�ÝèÞ!ÇÑº�»ÂºÖ¾�ÀÂÌÎÉaÒ�º�¶�Å�¶¹¶�»½¼¿¾�Ê�ÇÎ¶�Æ�¶�ÀÈÇÃ¾dáü¶�Æ¿ÕÖ¾H¼ÄÉyÒË¶9d Æ�ÏÄ�
Æè�£�JÌ5Ï f!ÒÖ¾�ÀÄ¾HÇÃ¾H»Â¶õÏ�¶�Æ�¶�»ÂÌ�¼¿¾�Ï
ÇÎÉy»ÀÂ¶�»Âº�Ç�¼¿¾�Å�Éy»]Ð1¶�Ç�ÌÎÏ¥¼Ä¶�ÀÂÜ1¶�Å�ÌÃ¾�ÀÂÌ�ÉHöOÌÎÜ1ÀÂÉxÅBA½ô�ÌÎÏ2¼Ä¶�Ï¥¼¿¾H¶�Ï�Æ�ÉyÏ¥¼ÄÀÄ¾�À]ÇÎÉy»]ÀÂ¶�Æ�º�ÀÂ»ÂÉy»ÛÆ�É�Ü1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�ÇÎ¶�»
Ü�ó�»R¾�»Â¶�Ô2º�ÌÎÊ�ÇÎ¶�»RÅ�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶�»Û¶�Ï·¶�ÇIô¹ÀÂÌÎÅgÐgº�»Ä¾�ÀÂÇÎÉy»RÅ�¶¹áüÉyÀÂÜ�¾aÔ2º�¶d»Â¶ª»Ä¾�¼ÄÌÎ»½á�¾�¸¥¾b¶�»Ä¾báü¶�Æ ÕÖ¾b¼ÄÉyÒË¶¹Ð
¶�ÇsÆ�Éy»½¼Ä¶ªÅ�¶ªÇÃ¾bÆ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÍyÏg»Â¶W¾ÚÜ1ÁÎÏ�ÌÎÜÚÉ�Ý
Þ!»ÂÒË¶�Æ�Á�ðÖÆW¾�Ü1¶�Ï¥¼Ä¶�ßRöOÌÎÜÚÀÄÉ2ÅBA½ô »ÂÉyÒ�ÉyÀ½¼¿¾�áü¶�Æ¿ÕÖ¾�»×¼ÄÉyÒË¶KÐ>ÀÂ¶�»½¼ÄÀÂÌÎÆ�Æ�ÌÎÉyÏ�¶�»×Å�¶DÒ�ÀÂ¶�»Âº�Ò�º�¶�»Â¼ÄÉ�ÒÖ¾�ÀÄ¾

ÕÖ¾�Æ�¶�ÀIÉyÒè¼ÄÌÎÜ1ÌÎØW¾�Æ�ÌÎÉyÏ�¶�»�Å�¶Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏÑß�Ðd¾�Å�¶�Ü�ó�»�¸y¶�»½¼ÄÌÎÉyÏÖ¾OÇÃ¾ÛÉ�áü¶�À½¼¿¾ÛÐdÅ�¶�Ü�¾�Ï�ÅÖ¾RÅ�¶ÀÂ¶�Æ�º�ÀÂ»ÂÉy»u¶�Ï
¶�Ç�ô¹ÀÂÌÎÅdº�»Ä¾�Ï�Å�Éõº�ÏaÆ�ÉyÏ�é½º�Ï¥¼ÄÉõÅ�¶]»Â¶�À½êxÌÎÆ�ÌÎÉy»uÅ�ÌÎ»½¼ÄÀÂÌÎÊ�º�ÌÎÅ�Éy»�Å�¶]¶�Æ�ÉyÏ�ÉyÜ1ÁÃ¾RÆ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�ÇyÐdÆ�ÉyÜ1¶�ÀÂÆ�ÌÎÉ
Å�¶õÀÂ¶�Æ�º�ÀÂ»ÂÉy»GdRÅ0? �\Æa�O�Úàcáx�JËrÏcàRËlÊ2�cÏ!¢�È��9ÇPÈ�¡¡É)ÊBË �@Ë��lÈ	ÌË���vy�àcÈ	Ì5È�¡   ß�ôªåRïÓîÈÞVf¡� a���ß�a
7��ýÝ�öOÌÎÜ1ÀÂÉxÅBA÷ô»ÂÉyÒËÉyÀ½¼¿¾ÈÆ�ºÖ¾�¼ÄÀÂÉO¾�ÇÎ¸yÉyÀÂÌ ¼ÄÜ1É�»ÑÅ�¶!Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏõÅ�¶láü¶�Æ¿ÕÖ¾È¼¿É�ÒË¶lÐõÒ�ÀÄ¶�»Äº�Ò�º�¶�»Â¼ÄÉOÀÂ¶�»½¼ÄÀÂÌÎÏ�¸yÌÎÅ�É!d@ê ÏÄ�
Æè�£�JÌ5Ï
�@Ì)Æ�ÇVÈ	Ì�ÐRË��Â���JÌ5ÏÚÆ�ß�Ê�Æ+Í�ÏRË ßÖí¹îp¢¤fÛÅ�Ì�áü¶�ÀÄ¶�Ï2¼Ä¶�»�ø
ÉyÒè¼ÄÌÎÜ1Ì�ØW¾�Æ�ÌÎÍ�Ï×Å�¶�ÇÑÆ�Éy»½¼Ä¶�ø�º�»Ä¾a¼ÄÉxÅ�Éy»ÈÇÎÉy»ÈÀÂ¶�Æ�º�ÀÂ»ÂÉy»ÛÜ�ó�»Û¾�»Â¶�Ô2º�ÌÎÊ�ÇÎ¶�»ÛÒÖ¾�ÀÄ¾b¾�»Â¶�¸yº�ÀÄ¾�ÀÂ»Â¶¹Å�¶¹Ô2º�¶
ÇÃ¾Háü¶�Æ ÕÖ¾a¼¿É�ÒË¶ª»Â¶ªÒ�º�¶�Å�¶dÆ�º�Ü1Ò�ÇÎÌÎÀ]Ðg¶�ÇsÆ�Éy»½¼¿¶ªÆ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�Ç�»Â¶ªÜ1ÌÎÏ�ÌÎÜÚÌ�ØW¾èÝ
ÉyÒè¼ÄÌÎÜ1Ì�ØW¾�Æ�ÌÎÍ�Ï~Å�¶�Ç¼ÄÌÎ¶�Ü1Ò�É�ø�º�»Ä¾·¼ÄÉ2Å�Éy»HÇÎÉy»dÀÂ¶�Æ�º�ÀÂ»ÂÉy»aÒËÉy»ÂÌÎÊ�ÇÎ¶�»dÒÖ¾�ÀÄ¾KÒ�ÀÂÉ2Æ�¶�»Ä¾�ÀH¼ÄÀÄ¾�ÊÖ¾zé½Éy»d¶�Ï
ÒÖ¾�ÀÄ¾�ÇÎ¶�ÇÎÉH¼¿¾�Ï·Ò�ÀÂÉyÏ¥¼ÄÉÚÆ�ÉyÜ1ÉÚ»Â¶W¾ÚÒËÉy»ÂÌÎÊ�ÇÎ¶�Ý
ÉyÒè¼ÄÌÎÜ1Ì�ØW¾�Æ�ÌÎÍ�Ï·Å�¶HÆ�Éy»½¼Ä¶dÐ�¼ÄÌÎ¶�Ü1ÒËÉ�øÖ¶�»Ó»ÂÌÎÜ1ÌÎÇÎ¾�ÀR¾1ÇÃ¾Ú¶�»½¼ÄÀÄ¾�¼Ä¶�¸yÌÃ¾1Å�¶HÉyÒè¼ÄÌÎÜ1Ì�ØW¾�Æ�ÌÎÍ�Ï·Å�¶�ÇIÆ�Éy»½¼Ä¶�ß
ÒË¶�ÀÂÉ¹»ÂÌèÕÖ¾jÐHÜaù�Ç�¼ÄÌÎÒ�Ç�¶�»uÀÂ¶�Æ�º�ÀÂ»ÂÉy»!Æ�ÉyÏb¶�Ç�Ü1ÌÎ»ÂÜ1ÉÓÆ�Éy»½¼Ä¶�ßy¾�Ò�ÇÎÌÎÆW¾ÓÇÃ¾O¶�»½¼ÄÀÄ¾�¼Ä¶�¸yÌÃ¾õÅ�¶ÈÉyÒè¼ÄÌÎÜ1Ì�ØW¾�Æ�ÌÎÍyÏ
Å�¶�ÇÑ¼ÄÌÎ¶�Ü1ÒËÉbÜ1ÌÎ¶�Ï¥¼ÄÀÄ¾�»ÛÒ�ÇÃ¾�Ï�Ì�ðÖÆW¾a¼ÄÀÄ¾�ÊÖ¾zé½Éy»Û¶�Ï·¶�ÇÎÇÎÉy»�Ý
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V iXWZYF[7\ 7xÝ =�øÖïÓÀÂÔ2º�Ì�¼Ä¶�Æ�¼Äº�ÀÄ¾bÅ�¶döOÌÎÜ1ÀÂÉxÅBA½ô � ;�;	�ýÝ
ÉyÒè¼ÄÌÎÜ1Ì�ØW¾�Æ�ÌÎÍ�Ï�Æ�ÉyÏ�»Â¶�À½ê�¾�Å�ÉyÀÄ¾�Å�¶�Çs¼ÄÌÎ¶�Ü1ÒËÉ�ø�¶�»Ó»ÂÌÎÜ1ÌÎÇÎ¾�ÀÛ¾1ÇÃ¾b¶�»½¼ÄÀÄ¾�¼Ä¶�¸yÌÃ¾ÚÅ�¶HÉyÒè¼ÄÌÎÜ1Ì�ØW¾�Æ�ÌÎÍ�Ï�Å�¶�Ç
¼ÄÌÎ¶�Ü1ÒËÉ�ßuÒ�¶�ÀÂÉ~¸¥¾�ÀÄ¾�Ï¥¼ÄÌÎØW¾DÔ2º�¶·Æ�¾�ÅÖ¾[¼ÄÀÄ¾�ÊÖ¾zé½ÉFÏ�ÉFÒ�ÀÂÉxÆ�¶�»Ä¾�Å�É~Å�ÌÎ»ÂÒËÉyÏ�¶gÅ�¶�º�Ï�Ò�ÀÂ¶�»Âº�Ò�º�¶�»½¼ÄÉ
Ü1ÁÎÏ�Ì�Ü1ÉaÒÖ¾�ÀÄ¾b»Â¶�ÀÂÇÎÉ�Ý
öOÌÎÜ1ÀÂÉxÅBA½ô ÕÖ¾�»ÂÌÎÅ�É�ºè¼ÄÌÎÇÎÌ�ØW¾�Å�É�ÒÖ¾�ÀÄ¾�ÀÂ¶�»ÂÉyÇ�êy¶�À·¾�Ò�ÇÎÌÎÆW¾�Æ�Ì�ÉyÏ�¶�»gÅ�¶[Æ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÍyÏ9ÌÎÏ¥¼Ä¶�Ï�»ÂÌ�ê�¾|¶�Ï

ÅÖ¾�¼ÄÉy»�ßèÆ�ÉyÜ1ÉaÇÃ¾d»ÂÌÎÜaº�ÇÃ¾�Æ�ÌÎÍyÏ1Å�¶¹ÇÃ¾dÆW¾�ÇÎÌÎÊ�ÀÄ¾�Æ�ÌÎÍ�Ï�Å�¶¹º�ÏÖ¾HÆWó�Ü�¾�ÀÄ¾HÅ�¶õÌÎÉyÏ�ÌÎØW¾�Æ�ÌÎÍ�Ï1Ð×ÇÎ¾HÜ1ÉxÅ�¶�ÇÎÌ�ØW¾�Æ�ÌÎÍyÏ
Å�¶ªÜ1ÉyÇÎæ�Æ�º�ÇÃ¾�»ÈÒÖ¾�ÀÄ¾bÅ�ÌÎ»Â¶�à�É1Å�¶¹á�ó�ÀÂÜ�¾�Æ�Éy»`� a�:	�ýÝ
Ñr^4÷r^�òm^ øc���g�utulÙfj7t	Ú_bè��é�gZì0g�� prl�êdgindk��ugZeëÅÄøc���gé g¬p�Ç
âãÏ�ÌÎÆ�ÌÃ¾�Å�É�¶�Ï��jÿyÿ�;èßÈÇÎÉy»×ÉyÊxé½¶�¼ÄÌ�ê¥Éy»gÅ�¶�Ç¹Ò�ÀÂÉjÐ¥¶�Æ�¼ÄÉ�ïOÒ�ÒÖäs¶jç�� a@=�ß¤;
>��¹ÕÖ¾�Ï9»ÂÌÎÅ�É�ÌÎÏ2êy¶�»½¼ÄÌÎ¸¥¾�À×ÇÃ¾

Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ·¾�ÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾Ú¶�ÏDÆ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÍyÏ[ô¹ÀÂÌÎÅ�Ð·ÇÎÇÎ¶�ê�¾�ÀOÇÎÉy»OÀÂ¶�»Âº�Ç�¼¿¾�Å�Éy»OÅ�¶HÇÃ¾1ÌÎÏ¥êy¶�»½¼ÄÌÎ¸¥¾�Æ�ÌÎÍyÏK¾
¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÉ�Ï�¶�»uÀÂ¶W¾�ÇÎ¶�»uÒÖ¾�ÀÄ¾Oê�¾�ÇÎÌÎÅÖ¾�ÀIÇÃ¾O¶�ðÖÆW¾�Æ�ÌÃ¾ÓÅ�¶È»ÂºÚ¾�Ò�ÀÂÉ��èÌÎÜ�¾�Æ�ÌÎÍyÏdÐd¶��x¼ÄÀÄ¾�¶�À!Å�¶�ÇÖô¹ÀÂÌÎÅHÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�ÏBA
¼ÄÉaÒÖ¾�ÀÄ¾H¶�ÇËº�»ÂºÖ¾�ÀÂÌÎÉHðÖÏÖ¾�ÇýÝèÞ!»½¼ÄÉy»ÈÉyÊxé½¶�¼ÄÌ�êyÉy»È»Â¶õÕÖ¾�Ï×Æ�ÉyÏ�»Â¶�¸yº�ÌÎÅ�ÉaÒËÉyÀ]Ü1¶�Å�ÌÎÉHÅ�¶õº�ÏÖ¾a¾�Ò�ÀÂÉ��èÌÎÜ�¾�Æ�ÌÎÍyÏ
Ô2º�¶×ÌÎÏ�Æ�ÉyÀÂÒËÉyÀÄ¾·ÌÎÏèáüÉyÀÂÜ�¾�Æ�Ì�ÍyÏ~¶�»½¼¿ó�¼ÄÌÎÆW¾�Ð~Å�ÌÎÏÖó�Ü1Ì�ÆW¾�Å�¶�ÀÂ¶�Æ�º�ÀÂ»ÂÉy»�ßuÒ�ÀÂ¶�Å�ÌÎÆ�Æ�ÌÎÉyÏ�¶�»HÅ�¶�ÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼¿Éèß
ÌÎÏèáüÉyÀÂÜ�¾�Æ�Ì�ÍyÏÚ¶�»ÂÒ�¶�Æ�Á�ðÖÆW¾HÅ�¶�Ç�º�»ÂºÖ¾�ÀÂÌÎÉªÐÚÅ�¶ÓÇÃ¾ª¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍ�ÏÑß�Ðb¼¿æ�Æ�Ï�ÌÎÆW¾�»]Å�¶OÒ�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍ�ÏÚÒÖ¾�ÀÄ¾H¾�ÅÖ¾�ÒBA
¼¿¾�À1ÇÃ¾F¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ>Å�¶KÇÃ¾~¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ�¾�ÇÛêxº�¶�ÇÎÉ�ÝÈîÈ¾�ÅÖ¾�¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ�»Â¶KÌÎÏ2¼Ä¶�¸yÀÄ¾FÆ�ÉyÏ>º�Ï>¾�¸y¶�Ï2¼Ä¶·Å�¶
Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ�ÒË¶�ÀÂ»ÂÉyÏÖ¾�ÇÎÌÎØW¾�Å�É1Ô2º�¶dÜ1ÉyÏ�Ì�¼ÄÉyÀÂÌ�ØW¾Ú¶�ÇIÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ1Å�Ì�»ÄÒ�ÉyÏ�ÌÎÊ�ÇÎ¶ªÅ�¶dÇÎÉy»OÀÂ¶�Æ�º�ÀÂ»ÂÉy»OÐ�¸y¶�A
Ï�¶�ÀÄ¾bÅ�ÌÎÏÖó�Ü1Ì�ÆW¾�Ü1¶�Ï¥¼Ä¶Óº�ÏÖ¾bÒ�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ�ÒÖ¾�ÀÄ¾aÇÃ¾b¾�Ò�ÇÎÌÎÆW¾�Æ�Ì�ÍyÏÑÝèäsÉy»ÛÒÖ¾�»ÂÉy»Û»Â¶�¸yº�ÌÎÅ�Éy»ÈÒËÉyÀÈ¶�Çs¾�¸y¶�Ï2¼Ä¶
ïÓÒ�ÒÖäs¶jçg»Â¶dÜaº�¶�»½¼ÄÀÄ¾�Ï·¶�Ï·ÇÃ¾HðÖ¸yº�ÀÄ¾Y7xÝ8>xÝ
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V iXWZYF[7\ 7xÝ8>xøÖìu¾�»ÂÉy»O¶�Ï·ÇÃ¾aÜ1¶�¼ÄÉxÅ�ÉyÇÎÉy¸yÁÎ¾HÅ�¶ªïÓÒ�ÒÖäs¶jçe� ;�>��ýÝ
Þ!Ç�Ò�ÀÂÉjÐy¶�Æ�¼ÄÉªïÓÒ�ÒÖäs¶jçaÕÖ¾õÅ�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÃ¾�Å�ÉÓÒ�ÇÃ¾�Ï2¼ÄÌÎÇ�ÇÎ¾�»pd �nÉ�É L Ï�Þ % Ï�¡¡ÉË���@ËrÏcÐ f�Ô2º�¶Û¶��èÒ�ÀÂ¶�»Ä¾�ÏÚÆW¾�ÀÄ¾�Æ�A

¼Ä¶�ÀÂÁÎ»½¼ÄÌÎÆW¾�»ÛÆ�ÉyÜaº�Ï�¶�»OÅ�¶¹ê�¾�ÀÂÌÃ¾�»R¾�Ò�ÇÎÌÎÆW¾�Æ�Ì�ÉyÏ�¶�»Û»ÂÌÎÜ1ÌÎÇÎ¾�ÀÂ¶�»�ßèÒË¶�ÀÂÉ1Ï�É1ÌÎÅ�æ�Ï¥¼ÄÌÎÆW¾�»�Ý�îÈ¾�ÅÖ¾ÚÒ�ÇÃ¾�Ï¥¼ÄÌÎÇÎÇÎ¾H»Ä¶ªÕÖ¾
Å�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÃ¾�Å�ÉÚÒÖ¾�ÀÄ¾1Õ�Éy»ÂÒ�¶�ÅÖ¾�ÀÓº�ÏÖ¾1Æ�ÇÃ¾�»Â¶dÅ�¶a¾�Ò�ÇÎÌÎÆW¾�Æ�Ì�ÉyÏ�¶�»R»ÂÌÎÜ1ÌÎÇÎ¾�ÀÂ¶�»R¶�»½¼ÄÀÂº�Æ�¼Äº�ÀÄ¾�ÇÎÜ1¶�Ï¥¼Ä¶�ÝËúÓ¾�»½¼¿¾1ÇÃ¾
áü¶�Æ¿ÕÖ¾èßÖ»Â¶¹ÕÖ¾�Ï�Å�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÃ¾�Å�ÉaÅ�Éy»ÛÒ�ÇÃ¾�Ï2¼ÄÌÎÇ�ÇÎ¾�»�øxïõìçxÙ d �nÉ
É L Ï�ÞK�Û���Â��¡�ÏRËrÏ��©Þ$ÎpÏcÏrÉ % Ï�¡¡ÉË���@ËrÏ fª� a
>��
ÒÖ¾�ÀÄ¾[¾�Ò�ÇÎÌÎÆW¾�Æ�Ì�ÉyÏ�¶�»HÅ�¶gÊÖ¾�ÀÂÀÂÌÎÅ�ÉDÅ�¶gÒÖ¾�ÀÄó�Ü1¶�¼ÄÀÂÉy»�ß�Ð|ï¹µ��[ï!Ù d �nÉ
É L Ï�Þ��F��ÐRËrÏ���� � È��Úâ
Ï��b�nÉ
ÉË�£���
àÄ�@Ë��lÈ	Ì % Ï�¡¡ÉË���@ËrÏ f&� a�;	�ÓÒÖ¾�ÀÄ¾�¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÉ�Ï�¶�»1Å�¶�ÇO¼ÄÌÎÒ�É�é½¶�áü¶+bz¼ÄÀÄ¾�ÊÖ¾zéÂ¾�Å�ÉyÀ�ÝûïRÅ�ÌÎÆ�ÌÎÉyÏÖ¾�Ç�ÜÚ¶�Ï2¼Ä¶�ß!»Ä¶KÕÖ¾
Å�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÃ¾�Å�ÉgïÓÒ�ÒÖäs¶jç[ÒÖ¾�ÀÄ¾g»Âº�ÒË¶�ÀÂÉyÀÂÅ�¶�ÏÖ¾�Å�ÉyÀÂ¶�»�d Þ^Ê+É$Ï��ÚàcÈ�¡¡É)ÊBË��JÌBÍ��nÉ
É L Ï�Þ ß�çxï£f ßsÒÖ¾�ÀÄ¾gÒ�ÇÃ¾�Ï�Ì�ð�A
ÆW¾�Àõ¼ÄÀÄ¾�ÊÖ¾zé½Éy»ª¾�Ü1ÉyÇÎÅÖ¾�Ê�Ç�¶�»9dü¶�»½¼ÄÉ�¶�»�ßÑ¼ÄÀÄ¾�ÊÖ¾�é½Éy»õÒÖ¾�ÀÄ¾�ÇÎ¶�ÇÎÉy»õÔ2º�¶ÚÒ�º�¶�Å�¶�Ï~¶÷é½¶�Æ�ºè¼¿¾�ÀÂ»Â¶1Æ�ÉyÏFÅ�Ì�áü¶�ÀÂ¶�Ï¥¼Ä¶�»
ÒÖ¾�À½¼ÄÌÎÆ�ÌÎÉyÏÖ¾�Å�Éy»cf¶�Ï·»Âº�ÒË¶�ÀÂÉyÀÂÅ�¶�ÏÖ¾�Å�ÉyÀÂ¶�»OÒÖ¾�ÀÄ¾�ÇÎ¶�ÇÎÉy»�Ý

Ñr^4÷r^4÷r^ Òüe2tun øc���g�utulÙfj7t	Ú_b óOgZì_g��uÚ���ïðgibRjüpèìrh�j7g:ï Å6Òüe2øüó×p�Ç

Þ!Ç¥ÉyÊxé½¶�¼ÄÌ�ê¥ÉÛÅ�¶�Ç¥Ò�ÀÂÉjÐy¶�Æ�¼ÄÉõô¹ÀÂïõí¹ç9� a
<2ß�a�a��¥¶�»�»ÂÌÎÜ1Ò�ÇÎÌ ðÖÆW¾�ÀÑÇÃ¾ÈÆ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÍyÏ¹Å�ÌÎ»½¼ÄÀÂÌÎÊ�º�ÌÎÅÖ¾]Õ�¶�¼Ä¶�ÀÂÉ	A
¸yæ�Ï�¶W¾èß�Å�¶]ÇÃ¾OÜ1ÌÎ»ÂÜ�¾OÜ�¾�Ï�¶�ÀÄ¾OÔ2º�¶ÈÇÃ¾R¼Ä¶�Æ�Ï�ÉyÇÎÉy¸yÁÃ¾�� Ï<� »ÂÌÎÜ1Ò�ÇÎÌ�ðÖÆ�ÍOÇÃ¾OÆ�ÉyÜ1ÒÖ¾�À½¼ÄÌÎÆ�ÌÎÍyÏdÅ�¶ÈÌÎÏèáüÉyÀÂÜ�¾�Æ�Ì�ÍyÏ
¾H¼ÄÀÄ¾jêyæ�»ÛÅ�¶ªâãÏ¥¼Ä¶�ÀÂÏ�¶�¼WÝ�ìu¾�ÀÄ¾a¶�ÇÎÇÎÉ�ßx¶�ÇÑÒ�ÀÂÉzÐy¶�Æ�¼ÄÉÚ¶��èÒ�ÇÎÉyÀÄ¾bÇÎÉy»ÈÒ�ÀÂÉyÊ�ÇÎ¶�Ü�¾�»ÈÆ�ÌÎ¶�Ï¥¼ÄÁ�ðÖÆ�Éy»ÈÐ�¼Äæ�Æ�Ï�ÌÎÆ�Éy»ÛÔ2º�¶
Å�¶�ÊË¶�Ï�ÀÂ¶�»ÂÉyÇ�êy¶�ÀÂ»Â¶¹ÒÖ¾�ÀÄ¾aÕÖ¾�Æ�¶�ÀÈÜ�ó�»]á�ó�Æ�ÌÎÇ�¾aÇÎÉy»]º�»ÂºÖ¾�ÀÂÌÎÉy»È¶�Ç�Å�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÎÉ�ß2¶÷é½¶�Æ�º�Æ�ÌÎÍyÏgÐ�ÉyÒè¼ÄÌÎÜ1Ì�ØW¾�Æ�ÌÎÍyÏ
Å�¶õ¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÉyÏ�¶�»û¶�Ï×¶�Çsô¹ÀÂÌÎÅÑÝ2Þ!Ç Ð+È½¢cË\Î���ÚÏ Å�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÃ¾�Å�Éd¶�Ï×¶�ÇËÒ�ÀÂÉjÐy¶�Æ�¼ÄÉ1ô¹ÀÂïõí¹çËß�ô¹ÀÂïõí¹çxÉ�áv¼©� ayÿ	�ýß
¶�»½¼¿óÚÊÖ¾�»Ä¾�Å�É1¶�Ï·Üaº�Æ¿Õ�Éy»RÅ�¶ªÇÎÉy»ÛÒ�ÀÂÌÎÏ�Æ�ÌÎÒ�ÌÎÉy»ÈÅ�¶ªïÓÒ�ÒÖäs¶jç×Ðg¸y¶�Ï�¶�ÀÄ¾�ÇÎÌÎØW¾a»Âº·Ü1¶�¼ÄÉxÅ�ÉyÇÎÉy¸yÁÎ¾èÝ
ä�¾�ðÖ¸yº�ÀÄ¾�7xÝ ;�Ò�ÀÄ¶�»Ä¶�Ï2¼¿¾gÇÃ¾�Ïxº�¶�ê�¾�¶�»½¼ÄÀÂº�Æ�¼Äº�ÀÄ¾gÅ�¶bÅ�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÎÉ×Å�¶aÒ�ÀÂÉy¸yÀÄ¾�Ü�¾�»õ»Âº�¸y¶�ÀÂÌÎÅÖ¾×Ò�ÉyÀ¹¶�Ç

Ò�ÀÂÉjÐ¥¶�Æ�¼ÄÉaô¹ÀÂïõí¹çËÝxÞ!Ï1ÇÎÉªÔ2º�¶O»Â¶OÀÂ¶�ðÖ¶�ÀÂ¶�Ï×Æ�ÉyÜ1Éd¾�ÀÂÔ2º�Ì�¼Ä¶�Æ�¼Äº�ÀÄ¾Hô¹ÀÂïõí¹çxÉ�áv¼Wß¥ÇÎÉy»!ÒÖ¾�»ÂÉy»Å�ÌÎ»ÂÆ�ÀÂ¶�¼ÄÉy»ûÅ�¶
Æ�ÀÂ¶W¾�Æ�ÌÎÍyÏÑß�Æ�ÉyÜ1Ò�ÌÎÇÃ¾�Æ�Ì�ÍyÏÑßÑ¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�Ð�¾�ÏÖó�ÇÎÌÎ»ÂÌ�» � ÒËÉy»½¼éAãÜ1ÉyÀ½¼Ä¶�Ü��bÅ�¶�ÇÃ¾·¾�Ò�ÇÎÌÎÆW¾�Æ�Ì�ÍyÏ~»Â¶�ÀÂ¶�¶�Ü1Ò�ÇÃ¾�ØW¾�Ï
ÒËÉyÀ!º�Ï1Ò�ÀÂÉ2Æ�¶�»ÂÉdÆ�ÉyÏ2¼ÄÌÎÏ2º�ÉªÅ�¶R¾�ÅÖ¾�Òè¼¿¾�Æ�ÌÎÍyÏÚÅ�¶ÛÇÃ¾�»û¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÉ�Ï�¶�»û¾�Ç�¶�Ï¥¼ÄÉyÀÂÏ�Éaô¹ÀÂÌÎÅbÆW¾�ÜaÊ�ÌÃ¾�Ï¥¼Ä¶]ÐÚ¾¹ÇÃ¾
ÌÎÏ�»½¼¿¾�Ï�Æ�ÌÃ¾b¶�»ÂÒ�¶�Æ�Á�ðÖÆW¾1Å�¶�Ç�Ò�ÀÂÉyÊ�ÇÎ¶�Ü�¾èÝ�íÓÉy»OÆ�ÉyÏ�Æ�¶�Òè¼ÄÉy»ÓÆ�ÇÃ¾Wêy¶ª»ÂÉyÏ·Æ�ÀÂÁ�¼ÄÌÎÆ�Éy»ÛÒÖ¾�ÀÄ¾Ú¶�ÇÑáüº�Ï�Æ�ÌÎÉyÏÖ¾�Ü1Ì�¶�Ï2¼ÄÉ
Å�¶¶�»½¼Ä¶]»ÂÌÎ»½¼Ä¶�Ü�¾èøzÒ�ÀÂÌÎÜ1¶�ÀÂÉ�ßWº�ÏÖ¾Ó¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏªÅ�¶�Ê�¶È»Â¶�ÀI¶�Ï�ÆW¾�Ò�»Âº�ÇÃ¾�ÅÖ¾OÆ�ÉyÜ1ÉOº�ÏaÒ�ÀÂÉy¸yÀÄ¾�Ü�¾ÛÅ�¶ÉyÊèé½¶�¼ÄÉy»
Æ�ÉyÏèðÖ¸yº�ÀÄ¾�Ê�ÇÎ¶�»¡d àcÈ	Ì�&0Í@Êx�Â�����åÏ©È��43�ÏcàRË$ÉË�ÚÈÚÍ��Â��¡ f ß�Ô2º�¶OÒ�º�¶�Å�¶O»Â¶�ÀûÀÄó�Ò�ÌÎÅÖ¾�Ü1¶�Ï¥¼Ä¶ÛÉyÒè¼ÄÌÎÜ1Ì�ØW¾�Å�É¹ÒÖ¾�ÀÄ¾¹»Âº
¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�¶�Ï~º�ÏÖ¾·Æ�ÉyÇÎ¶�Æ�Æ�ÌÎÍyÏ~¶�»ÂÒË¶�Æ�Á�ðÖÆW¾·Å�¶1ÀÂ¶�Æ�º�ÀÂ»ÂÉy»dÅ�¶�Ç]ô¹ÀÂÌÎÅDÒ�ÐF»Â¶�¸yº�Ï�Å�É�ß�¶�Çû»ÂÌÎ»½¼Ä¶�Ü�¾gÅ�¶�»ÂÆW¾�ÏBA
»Ä¾�»ÂÉyÊ�ÀÂ¶aÆ�ÉyÏ2¼ÄÀÄ¾�¼ÄÉy»ÓÅ�¶aÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ�d É$Ï��ü¢�È�� ¡1�@Ì5àcÏ�àcÈ	Ì$Ë��Â��àRËJÐ fÛÔ2º�¶b¶�»ÄÒ�¶�Æ�Ì�ðÖÆW¾�ÏF¶�ÇIÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï2¼ÄÉ
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¶�»ÂÒË¶�ÀÄ¾�Å�É1Å�¶ªÇÎÉy»ÛÜ1ÍxÅ�º�ÇÎÉy»ÈÆ�ÉyÜ1ÉÚº�ÏÖ¾aáüº�Ï�Æ�ÌÎÍyÏ�Å�¶ªÇÎÉy»ÛÀÂ¶�Æ�º�ÀÂ»ÂÉy»OÅ�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶�»£� ÿ�?	�ýÝ

V iXWZYF[7\ 7xÝ ;èø�ïÓÀÂÔ2º�Ì�¼Ä¶�Æ�¼Äº�ÀÄ¾ÚÅ�¶ªÒ�ÀÂ¶�ÒÖ¾�ÀÄ¾�Æ�ÌÎÍyÏgÐg¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ·Å�¶ªÒ�ÀÂÉy¸yÀÄ¾�Ü�¾�»ÈÅ�¶Hô¹ÀÂïõí¹ç � a�a	�ýÝ
ä�¾ªÒÖ¾�À½¼Ä¶OÌÎØ�Ô2º�ÌÎ¶�ÀÄÅÖ¾¹Å�¶OÇÃ¾õðÖ¸yº�ÀÄ¾G7xÝ ;ªÜaº�¶�»½¼ÄÀÄ¾ªÇÃ¾�»ûÕ�¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï¥¼¿¾�»ûº�»Ä¾�ÅÖ¾�»ÒÖ¾�ÀÄ¾¹ÇÃ¾ªÒ�ÀÂ¶�ÒÖ¾�ÀÄ¾�Æ�ÌÎÍyÏ

Å�¶gÇÃ¾�»b¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÉ�Ï�¶�»�dRÅ �Â� ê Þ��]�ÚÈÚÍ��Â��¡��]�ÚÏrÉ����Â�@Ë��lÈ	Ì�Þ   ÐRËrÏ�¡ f Ý!çx¶g¶�»ÂÒË¶�ÀÄ¾[Ô2º�¶�ÇÃ¾KÜ�¾jÐyÉyÀÂÁÃ¾·Å�¶Å�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÃ¾�Å�ÉyÀÂ¶�»aÅ�¶·¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÉyÏ�¶�»aº�»Â¶�Ï�¶�Ï¥¼ÄÉyÀÂÏ�Éy»ÚÅ�¶gÀÄ¶�»ÄÉ�ÇÎº�Æ�ÌÎÍyÏ�Å�¶gÒ�ÀÂÉyÊ�ÇÎ¶�Ü�¾�»�d�ìçèÞVfaÅ�¶�¾�Ç�¼ÄÉ
Ï�Ì�êy¶�Ç�ÒÖ¾�ÀÄ¾õ¶�Ï�»Ä¾�ÜbÊ�ÇÃ¾�Àl¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÉyÏ�¶�»ûô¹ÀÂÌÎÅb¾õÒÖ¾�À½¼ÄÌÎÀlÅ�¶Ûº�ÏÖ¾¹»Â¶�ÀÂÌÎ¶ÛÅ�¶ÛÆ�ÉyÜ1ÒËÉyÏ�¶�Ï¥¼Ä¶�»!Å�¶Rº�ÏÚÅ�ÉyÜ1ÌÎÏ�Ì�É
¶�»ÂÒË¶�Æ�Á�ðÖÆ�É�Ý
ä�¾�ÒÖ¾�À½¼Ä¶ÚÅ�¶�ÀÂ¶�Æ¿ÕÖ¾KÅ�¶ÚÇÃ¾×ðÖ¸yº�ÀÄ¾�7xÝ ;gÜbº�¶�»½¼ÄÀÄ¾�¶�Ç!¶�Ï¥¼ÄÉyÀÂÏ�É·Å�¶1¶÷é½¶�Æ�º�Æ�ÌÎÍyÏSdRÅ �Â� ê Þ y BÏcàRÊBË��lÈ	Ì

ynÌv�j�v�ÚÈ	ÌÖ¡�ÏRÌ$Ë f Ý�î]ºÖ¾�Ï�Å�É�º�ÏÖ¾�¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍ�Ï�»Â¶H¶�Ï¥êxÁÃ¾�¾�Çs¶�Ï¥¼¿É�ÀÄÏ�É1Å�¶d¶÷é½¶�Æ�º�Æ�ÌÎÍyÏÑßËÇÃ¾bÌÎÏèáüÀÄ¾�¶�»½¼ÄÀÂº�Æ�¼Äº�ÀÄ¾
ô¹ÀÂïõí¹çxÉ�áv¼aÅ�¶�Ê�¶×Ò�ÀÂÌÎÜ1¶�ÀÂÉKÅ�¶�¼Ä¶�ÀÂÜ1ÌÎÏÖ¾�ÀdÔ2º�æ�ÀÂ¶�Æ�º�ÀÂ»ÂÉy»bÕÖ¾WÐ~Å�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶�»ªÐ�¾�»Â¶�¸yº�ÀÄ¾�ÀHº�Ï�»Âº�Ê�Æ�ÉyÏBA
é½º�Ï¥¼ÄÉ�¾�Ò�ÀÂÉyÒ�ÌÃ¾�Å�ÉbÒÖ¾�ÀÄ¾ÚÇÃ¾b¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏÑÝ��O»Ä¾�Ï�Å�É�¾�Ï�É�¼¿¾�Æ�ÌÎÉyÏ�¶�»ÛÅ�¶dÇÎÉy»ÛÆ�ÉyÏ¥¼ÄÀÄ¾�¼ÄÉy»RÅ�¶ªÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉbÐ
ÀÂ¶�»Âº�Ç�¼¿¾�Å�Éy»ÈÅ�¶�ÇÑ¾�ÏÖó�ÇÎÌÎ»ÂÌ�»Å�¶�Ç�Æ�ÉyÜ1Ò�ÌÎÇÃ¾�Å�ÉyÀ�ß¥ÇÎÉy»]Ï�¶�¸yÉxÆ�ÌÃ¾�Å�ÉyÀÂ¶�»ÈÅ�¶�Ç�»Â¶�À½êxÌÎÆ�ÌÎÉaÌÎÏ¥¼Ä¶�ÀÂÜ1¶�Å�ÌÃ¾�Ï�¶�ÏgÇÃ¾H¾�»ÂÌÎ¸	A
ÏÖ¾�Æ�ÌÎÍyÏbÐÚÒ�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏbÅ�¶RÇÎÉy»ûÆ�ÉyÜ1Ò�ÉyÏ�¶�Ï2¼Ä¶�»Å�¶�ÇÖÜ1ÍxÅ�º�ÇÎÉ¹»ÂÉyÊ�ÀÂ¶OÇÎÉy»!ÀÂ¶�Æ�º�ÀÂ»ÂÉy»]Å�¶�Ç�ô¹ÀÂÌÎÅÑÝyíÓ¶�»ÂÒ�º�æ�»Wß
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Þ!ÇÈÒ�ÀÂÉxÆ�¶�»ÂÉFÅ�¶×Å�¶�»ÂÆ�º�Ê�ÀÂÌÎÜ1ÌÎ¶�Ï2¼ÄÉKÐ|»Â¶�ÇÎ¶�Æ�Æ�ÌÎÍyÏ�Å�¶gÇÃ¾KÕ�¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï¥¼¿¾[ô¹ÀÂÌÎÅ��Y¾jÐ�»Â¶gÜaº�¶�»½¼ÄÀÄ¾D¶�Ï

ÇÃ¾gðÖ¸yº�ÀÄ¾�:èÝ8>xÝ�âãÏ�ÌÎÆ�ÌÃ¾�ÇÎÜÚ¶�Ï2¼Ä¶�ßs»Â¶�Å�¶�»ÂÆ�º�Ê�ÀÂ¶�Ï�ÇÎÉy»ªÀÂ¶�Æ�º�ÀÂ»ÂÉy»aÅ�¶1¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ|Å�ÌÎ»ÂÒ�ÉyÏ�ÌÎÊ�ÇÎ¶�»d¾�Æ�Æ�¶�Å�ÌÎ¶�Ï�Å�É
¾�ÇR»Â¶�À½êxÌÎÅ�ÉyÀgô¹âÂâ½ç�Ðyß]¾�Ô2º�¶�ÇÎÇÎÉy»1ÀÂ¶�Æ�º�ÀÂ»ÂÉy»×Ô2º�¶KÏ�É|Æ�º�Ü1Ò�ÇÎ¶�ÏYÇÎÉy»1ÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»1Ò�ÀÂÉyÒËÉyÀÂÆ�ÌÎÉyÏÖ¾�Å�Éy»1ÒËÉyÀ
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Ü1¶�Å�ÌÎÉ�Å�¶1º�ÏÖ¾·¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏ�Å�¶1ÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»�d4¼7è	�@³5¶�¼7è	µvè�ç�·ûè�
�¹�¼7è�²�²B¶�»6ç^f ßI»ÂÉyÏ~ðÖÇ�¼ÄÀÄ¾�Å�Éy»�Ý�Þ!Ï�¶�»½¼Ä¶
ÒÖ¾�»ÂÉ�ßÈ»Â¶[ÀÂ¶W¾�ÇÎÌÎØW¾�º�ÏÖ¾�Ò�ÀÂº�¶�ÊÖ¾�Å�¶F¾�ºè¼Ä¶�Ï¥¼ÄÌÎÆW¾�Æ�ÌÎÍyÏ düÜ1¶�Å�ÌÃ¾�Ï¥¼Ä¶Dº�ÏÖ¾�Ò�ÀÂº�¶�ÊÖ¾�Å�¶[Æ�ÉyÏ�¶��èÌÎÍyÏÑß ÉË�JÌBÍ ß
¾�Ç_Û"Ü7Ý�Þ�ßTÞÄÞ	à¬Þ�á�Å�¶gôªåRï¹µ�fªÒÖ¾�ÀÄ¾·¸¥¾�ÀÄ¾�Ï¥¼¿Ì�ØW¾�ÀdÔ2º�¶×¶�Çº�»ÂºÖ¾�ÀÂÌÎÉ·¼ÄÌÎ¶�Ï�¶×¾�Æ�Æ�¶�»ÂÉ[¾�ÇÀÂ¶�Æ�º�ÀÂ»ÂÉ[ÀÂ¶�Ü1É�¼ÄÉ�Ý
Þ!Ï¥¼ÄÉyÏ�Æ�¶�»�ß�»Â¶ÀÂ¶�Æ�Éy¸y¶�ÏaÇÎÉy»I¾�¼ÄÀÂÌÎÊ�ºè¼ÄÉy»�Å�ÌÎÏÖó�Ü1Ì�Æ�Éy»�Å�¶ÆW¾�ÅÖ¾OÀÂ¶�Æ�º�ÀÂ»ÂÉõÆW¾�Ï�Å�ÌÎÅÖ¾�¼ÄÉOÅ�¶»ÂºH»Â¶�À½êxÌÎÅ�ÉyÀlôªåRâ½ç
ÇÎÉxÆW¾�ÇýÝËÞ!»½¼¿¾gÌÎÏèáüÉyÀÂÜ�¾�Æ�Ì�ÍyÏK¶�»¹º�»Ä¾�ÅÖ¾gÒËÉyÀõÇÃ¾�¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏFÅ�¶bÆ�ÇÃ¾�»ÂÌ�ðÖÆW¾�Æ�ÌÎÍyÏ�d4¼�¸�çB¾)¶<ç�¯ è�
�¹�¼7è�²�²B¶
»6ç$f
ÒÖ¾�ÀÄ¾ª¾�»ÂÌÎ¸yÏÖ¾�À!º�Ï1À¿¾�Ï�¸yÉH¾¹ÆW¾�ÅÖ¾ªÀÂ¶�Æ�º�ÀÂ»ÂÉHÆW¾�Ï�Å�ÌÎÅÖ¾�¼ÄÉ�Ý¥ä�¾ª¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏ1Å�¶OÆ�ÇÃ¾�»ÂÌ�ðÖÆW¾�Æ�ÌÎÍ�ÏÚÒ�º�¶�Å�¶OÌÎÏ�Æ�ÇÎº�ÌÎÀ
Ü1ÉxÅ�¶�ÇÎÉy»�Å�¶[ÀÂ¶�Ï�Å�Ì�Ü1ÌÎ¶�Ï2¼ÄÉ�ßûÆ�ÉyÜ1É�»Â¶Dêy¶�ÀÄó�¶�Ï+¶�ÇõÆW¾�Ò�Á�¼Äº�ÇÎÉv=�Ý¤�uÌÎÏÖ¾�Ç�Ü1¶�Ï¥¼Ä¶�ßÇÃ¾�ÇÎÌÎ»½¼¿¾�ÀÂ¶�»Âº�Ç�¼¿¾�Ï¥¼Ä¶
Å�¶×ÀÂ¶�Æ�º�ÀÂ»ÂÉy»bÆW¾�Ï�Å�ÌÎÅÖ¾�¼ÄÉy»HÒ�ÀÂÌÎÉyÀÂÌÎØW¾�Å�Éy»d¶�»aº�»Ä¾�ÅÖ¾KÒÖ¾�ÀÄ¾DÅ�¶�»ÄÒÖ¾�Æ ÕÖ¾�ÀaÇÎÉy»d¼ÄÀÄ¾�ÊÖ¾zé½Éy»�ßIÀÄ¶�¾�ÇÎÌÎØWó�Ï�Å�Éy»Â¶�ÇÃ¾
»Â¶�ÇÎ¶�Æ�Æ�ÌÎÍyÏdÅ�¶ûÇÎÉy»sÀÄ¶�Æ�º�ÀÂ»ÄÉ�»u¶�Ïªáüº�Ï�Æ�ÌÎÍyÏdÅ�¶ûÏ�ÉO»ÂÍyÇÎÉR¶�Ç¥ÀÄ¾�Ï�¸yÉO¾�»ÂÌÎ¸yÏÖ¾�Å�ÉRÇÎÉy»sÀÄ¶�Æ�º�ÀÂ»ÄÉ�»uÆW¾�Ï�Å�ÌÎÅÖ¾�¼ÄÉy»�ßW»ÂÌÎÏ�É
¼¿¾�ÜaÊ�ÌÎæ�ÏgÅ�¶�ÇsÏ2ù�Ü1¶�ÀÂÉÚÅ�¶ªÏ�É2Å�Éy»RÔ2º�¶¹¼Ä¶�Ï�¸¥¾�Ï�Å�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶�»�ßè¶�ÇsÀÄ¾�Ï�¸yÉbÅ�¶�ÇsÀÂ¶�Æ�º�ÀÂ»ÂÉ�¾�Æ�¼ÄºÖ¾�ÇPdü¶�Ï·ÆW¾�»ÂÉ
Å�¶ªÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆ�¾�Æ�ÌÎÍyÏ^f ßè¶�ÇÑ¶�»½¼¿¾�Å�É1Å�¶�ÇsÀÂ¶�»½¼ÄÉÚÅ�¶¹¼ÄÀÄ¾�ÊÖ¾zé½Éy»ÛÒ�ÇÃ¾�Ï�Ì�ðÖÆ�¾�Å�Éy»�ß�ÇÃ¾aÆW¾�º�»Ä¾bÅ�¶ªÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ
dü»ÂÌsÇÃ¾aÕÖ¾jÐ�f ßÖ¶�¼ÄÆ�Ý

Globus MDS

Plantilla de trabajo

Registros LDAP

CLASIFICACIÓN

MONITORIZACIÓN

Lista de recursos clasificada

Atributos de los recursos

Múltiples búsquedas LDAP

Búsqueda LDAP filtrada

INFORMACIÓN DE RECURSOS

DESCUBRIMIENTO

GRIS

GRIS

GIIS

GRIS

Lista de recursos
candidatos

V iXWZYF[7\ :èÝ8>xøÖíÓ¶�»ÂÆ�º�Ê�ÀÂÌÎÜ1ÌÎ¶�Ï¥¼ÄÉbÐg»Â¶�ÇÎ¶�Æ�Æ�ÌÎÍyÏ·Å�¶ªÀÂ¶�Æ�º�ÀÂ»ÂÉy»O¶�Ï·ÇÃ¾aÕ�¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï¥¼¿¾1ô¹ÀÂÌÎÅ��Y¾WÐyÝ
ìl¾�ÀÄ¾FÀÂ¶�Å�º�Æ�ÌÎÀ1ÇÃ¾F»ÂÉyÊ�ÀÂ¶�ÆW¾�ÀÂ¸¥¾�¶�ÏYÇÃ¾FÀÂ¶�Æ�º�ÒË¶�ÀÄ¾�Æ�ÌÎÍyÏYÅ�¶KÌÎÏèáüÉyÀÂÜ�¾�Æ�ÌÎÍyÏÑßlÇÃ¾FÌÎÏèáüÉyÀÂÜ�¾�Æ�Ì�ÍyÏ�Å�¶KÇÎÉy»

»Â¶�À½êxÌÎÅ�ÉyÀÂ¶�»Úô¹âÂâ½ç~Ð|ôªåRâÂç~¶�»b¾�ÇÎÜ�¾�Æ�¶�ÏÖ¾�ÅÖ¾·ÇÎÉ2ÆW¾�ÇÎÜ1¶�Ï¥¼Ä¶1¶�Ï�º�ÏÖ¾ àÄ��àcá$Ï Ð|¾�Æ�¼ÄºÖ¾�ÇÎÌÎØ�¾�ÅÖ¾·ÌÎÏ�Å�¶�ÒË¶�ÏBA
Å�ÌÎ¶�Ï¥¼Ä¶�Ü1¶�Ï¥¼¿¶¹ÒÖ¾�ÀÄ¾bÅ�¶�¼Ä¶�ÀÂÜ1ÌÎÏÖ¾�ÀÛ»Â¶�ÒÖ¾�ÀÄ¾�ÅÖ¾�Ü1¶�Ï¥¼Ä¶ªÆW¾�ÅÖ¾ÚÆ�ºÖó�Ï¥¼ÄÉ1»Â¶d¶���¾�Ü1ÌÎÏÖ¾b¶�ÇsÊÖ¾�Ï�Æ�É1Å�¶ªÒ�ÀÂº�¶�ÊÖ¾�»
ÒÖ¾�ÀÄ¾·¶�Ï�Æ�ÉyÏ¥¼ÄÀÄ¾�ÀHÏ2º�¶�êyÉy»aÀÂ¶�Æ�º�ÀÂ»ÂÉy»dÐ~ÇÃ¾gáüÀÂ¶�Æ�º�¶�Ï�Æ�ÌÃ¾KÅ�¶1Ü1ÉyÏ�Ì�¼ÄÉyÀÂÌ�ØW¾�Æ�ÌÎÍyÏFÅ�¶�ÇÎÉy»ªÀÂ¶�Æ�º�ÀÂ»ÂÉy»�ÝlÞ!Ï|ÇÎÉy»
¶��èÒË¶�ÀÂÌÎÜ1¶�Ï¥¼ÄÉy»û»ÂÌÎ¸yº�ÌÎ¶�Ï2¼Ä¶�»�ß¥Õ�¶�Ü1É�»¶�»½¼¿¾�Ê�ÇÎ¶�Æ�ÌÎÅ�Éd¶�ÇÖ¼ÄÌÎ¶�Ü1ÒËÉªÜ�ó��èÌÎÜ1ÉõÅ�¶Ó¾�ÇÎÜ�¾�Æ�¶�ÏÖ¾�Ü1Ì�¶�Ï¥¼ÄÉ¹¶�Ï àÄ��àcá$Ï
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¾Y>bÜÚÌÎÏxºè¼ÄÉy»ÈÒÖ¾�ÀÄ¾b¶�Çs»Â¶�À½êxÌÎÅ�ÉyÀÓô¹âÂâ½ç�Ð�¾Y:@?Ú»Â¶�¸yº�Ï�Å�Éy»RÒÖ¾�ÀÄ¾Ú¶�ÇIôªåRâ½çËÝ

I�ë?�9ë ����R®pí�®]¯RîH± ¬g ï ©l«*J·«g��³H´
ä�¾�»õ¾�Æ�Æ�ÌÎÉyÏ�¶�»OÅ�¶H¶÷é½¶�Æ�º�Æ�ÌÎÍyÏDÅ�¶d¼ÄÀÄ¾�ÊÖ¾zé½Éy»O»Â¶HÀÂ¶W¾�ÇÎÌÎØW¾�Ï·¶�ÏD¶�ÇI¶�»½¼¿¾�Å�É � ç��¡¢Ûµ·âãÙÛÙRÞûí��aÅ�¶�Ç�¾x½#À��

àZÜ7ÝHÂ�� å Ü�æFÜ�Û7Þ�á&dvêy¶�ÀÛðÖ¸yº�ÀÄ¾Y:èÝ =�f Ý�ä�¾b¶÷é½¶�Æ�º�Æ�ÌÎÍyÏK»Â¶ªÀÂ¶W¾�ÇÎÌÎØW¾b¶�Ï·¼ÄÀÂ¶�»Rá�¾�»Ä¶�» ¨ Ò�ÀÂ¶�ÒÖ¾�ÀÄ¾�Æ�ÌÎÍyÏÑß�¶�Ï2êxÁÎÉÚÐðÖÏÖ¾�ÇÎÌÎØW¾�Æ�ÌÎÍyÏ ¨ Ô2º�¶ª»Â¶¹Å�¶�»ÂÆ�ÀÂÌÎÊ�ÌÎÀÄó�Ï�¶�Ï�ÇÃ¾�»Û»ÂÌÎ¸yº�ÌÎ¶�Ï¥¼Ä¶�»Û»Âº�Ê�»Â¶�Æ�Æ�ÌÎÉyÏ�¶�»�ÝËÞ!»½¼¿¾Ú¶�»½¼ÄÀÄ¾�¼Ä¶�¸yÌÃ¾aÒ�ÀÂ¶�»Â¶�Ï2¼¿¾ÚÇÃ¾�»
»ÂÌÎ¸yº�ÌÎ¶�Ï¥¼Ä¶�»Ûêy¶�Ï¥¼¿¾�éÂ¾�»ÛáüÀÂ¶�Ï¥¼Ä¶d¾ÚÇÎ¾b¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ·¶�Ï·º�Ï·»ÂÉyÇÎÉbÒÖ¾�»ÂÉ�ø
Þ!»×ê�ó�ÇÎÌÎÅ�É|ÒÖ¾�ÀÄ¾|»ÂÌÎ»½¼Ä¶�Ü�¾�»gÆ�¶�ÀÂÀÄ¾�Å�Éy»�ßÛÅ�ÉyÏ�Å�¶[ÇÎÉy»×Ï�ÉxÅ�Éy»gÅ�¶[ÆWó�ÇÎÆ�º�ÇÎÉ|Ï�É�¼ÄÌÎ¶�Ï�¶�Ï9Æ�ÉyÏ�¶��èÌÎÍyÏ
Å�ÌÎÀÂ¶�Æ�¼¿¾Ú¾bâãÏ2¼Ä¶�ÀÂÏ�¶�¼WÝ
ìI¶�ÀÂÜ1Ì�¼Ä¶¹Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�ÀÈ»Â¶�ÒÖ¾�ÀÄ¾�ÅÖ¾�Ü1¶�Ï¥¼Ä¶ªÇÃ¾�»Èá�¾�»Â¶�»RÅ�¶¹¼ÄÀÄ¾�Ï�»½áü¶�ÀÂ¶�Ï�Æ�ÌÃ¾bÐgÅ�¶ªÆWó�ÇÎÆ�º�ÇÎÉ�Ý
ìI¶�ÀÂÜ1Ì�¼Ä¶Oº�Ï×Ü1¶÷é½ÉyÀ¾�é½º�»½¼Ä¶ÓÅ�¶ÓÇÎÉy»ÒÖ¾�ÀÄó�ÜÚ¶�¼ÄÀÄÉ�»Å�¶ÓÅ�¶�ðÖÏ�ÌÎÆ�ÌÎÍyÏ�Å�¶O¼ÄÀÄ¾�ÊÖ¾�é½Éy»©düÇÎ¶�Ï�¸yºÖ¾zé½¶ÓåÓçèä0f ß
Æ�ÉyÜ1Égµ$¸�
vñ+¹�³B·)¶�µvè�Ý
ì!ÀÂÉyÒËÉyÀÂÆ�ÌÎÉyÏÖ¾dº�ÏgÜ1æ�¼ÄÉ2Å�Éa»Â¶�Ï�Æ�ÌÎÇÎÇÎÉªÐ�¶�ðÖÆ�ÌÎ¶�Ï¥¼Ä¶¹Å�¶ÓÌÎÜ1Ò�ÇÎ¶�Ü1¶�Ï¥¼¿¾�ÀûÇÃ¾HÜ1ÌÎ¸�À¿¾�Æ�ÌÎÍyÏ1Å�¶Ó¼ÄÀÄ¾�ÊÖ¾zé½Éy»�Ý
Þ!Ç2¶�Ï¥êxÁÎÉOÅ�¶ûÆW¾�ÅÖ¾Rá�¾�»Â¶û»Â¶ÀÂ¶W¾�ÇÎÌÎØW¾Èº�»Ä¾�Ï�Å�ÉÓº�Ïd¸y¶�»½¼ÄÉyÀ�Å�¶¶�Ï¥êxÁÎÉO¶�»ÂÒË¶�Æ�Á�ðÖÆ�ÉÓÒÖ¾�ÀÄ¾Óô¹ÇÎÉyÊ�º�»VdB¼���ã7ä�Á�À

ÀEÁvä å ½#ÀBÀB½�ã6æ å Ü�æFÜ6Û7Þ�á	f ß�Ô2º�¶1ºè¼ÄÌÎÇÎÌ�ØW¾gôªåRï¹µ~ÝsÞ!»½¼Ä¶Ú¸y¶�»½¼ÄÉyÀ¹Å�¶Ú¶�Ï¥êxÁÎÉ�¶�»ÂÒË¶�Æ�Á�ðÖÆ�É·ÒÖ¾�ÀÄ¾·ô¹ÇÎÉyÊ�º�»õ»Â¶ÒËÉ2Å�ÀÂÁÃ¾bÆW¾�ÜaÊ�ÌÃ¾�ÀÈÒËÉyÀÛÆ�ºÖ¾�ÇÎÔ2º�ÌÎ¶�ÀÛÉ�¼ÄÀÂÉÚÔ2º�¶ªºè¼ÄÌÎÇÎÌÎØW¾�ÀÄ¾bç�çèúdß�äs¶�¸yÌÎÉyÏÑß�î]ÉyÏ�Å�ÉyÀcbyôbß�¶�¼ÄÆ�Ý
ìl¾�ÀÄ¾KÒ�ÀÂÉyÒËÉyÀÂÆ�ÌÎÉyÏÖ¾�ÀH¶÷é½¶�Æ�º�Æ�Ì�ÍyÏ�¾�ÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾ädvêy¶�Àb»Â¶�Æ�Æ�ÌÎÍyÏN7xÝ :èÝ87�f ßuÇÎÉy»d¼ÄÀÄ¾�ÊÖ¾zé½Éy»�ßuº�ÏÖ¾Kêy¶�Øg¶�ÏBA

êxÌÃ¾�Å�Éy»�ßu»ÂÉyÏ�ÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Å�Éy»HÅ�ÌÎÏÖó�Ü1Ì�ÆW¾�Ü1¶�Ï¥¼Ä¶�Æ�ºÖ¾�Ï�Å�É[»Â¶×ÅÖ¾�Ï�Å�¶�¼Ä¶�ÀÂÜ1ÌÎÏÖ¾�ÅÖ¾�»aÆW¾�º�»Ä¾�»�Ý!î]ÉyÜ1ÉKÐ2¾
»Â¶[Å�ÌÎ»ÂÆ�ºè¼ÄÌÎÍ|¶�Ï9ÇÎ¾�»Â¶�Æ�Æ�ÌÎÍyÏ��yÝ =�Ý :èß]ÇÎÉ�»�¼ÄÀÄ¾�ÊÖ¾zé½Éy»×¶�Ï¥êxÌÃ¾�Å�Éy»g»Â¶DÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Ï+ÊÖ¾zé½É|ÇÃ¾�»×»ÂÌÎ¸yº�ÌÎ¶�Ï¥¼Ä¶�»
Æ�ÌÎÀÂÆ�º�Ï�»½¼¿¾�Ï�Æ�ÌÃ¾�»�ø
íÓ¶�Ê�ÌÎÅ�É1¾�ÇsÅ�ÌÎÏÖ¾�Ü1Ì�»ÂÜ1ÉaÅ�¶�Çuô¹ÀÂÌÎÅÑø
A×ìu¶�ÀÂÌÎÍ2Å�ÌÎÆW¾�Ü1¶�Ï2¼Ä¶�ß�ÒÖ¾�ÀÄ¾1Å�¶�»ÂÆ�º�Ê�ÀÂÌÎÀ � Ü1¶÷é½ÉyÀÂ¶�»Ñ�dÀÂ¶�Æ�º�ÀÂ»ÂÉy»9düÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ·ÉyÒËÉyÀ½¼Äº�Ï�ÌÎ»½¼¿¾èß�Ô2º�¶
»Â¶ªêy¶�ÀÄóÚ¶�Ï·¶�ÇsÆW¾�Ò�Á�¼Äº�ÇÎÉ�=�f Ý

Agî]ºÖ¾�Ï�Å�É1¶�ÇsÀÂ¶�Æ�º�ÀÂ»ÂÉ�ÀÂ¶�Ü1É�¼ÄÉ�d Ð+È½¢cË\Î�y�ÚÏ ß á�����Æ@Î�y�ÚÏ É1Æ�ÉyÏ�¶��èÌÎÍyÏ·Å�¶ªÀÂ¶�Å^f]á�¾�ÇÎÇÃ¾èÝ
Agî]ºÖ¾�Ï�Å�É1¶�ÇÑ¼ÄÀÄ¾�ÊÖ¾�é½Éb¶�»OÆW¾�Ï�Æ�¶�ÇÃ¾�Å�ÉÚÉÚ»Âº�»ÂÒË¶�Ï�Å�ÌÎÅ�É�Ý

íÓ¶�Ê�ÌÎÅ�É1¾ÚÇÃ¾b¾�ºè¼ÄÉ	A÷¾�ÅÖ¾�Òè¼¿¾�Æ�ÌÎÍyÏgÅ�¶ªÇÃ¾�»R¾�Ò�ÇÎÌ�ÆW¾�Æ�ÌÎÉyÏ�¶�»�ø
Agî]ºÖ¾�Ï�Å�É1»Â¶dÅ�¶�¼Ä¶�Æ�¼¿¾Úº�ÏÖ¾ÚÅ�¶�¸yÀÄ¾�ÅÖ¾�Æ�ÌÎÍyÏ�Å�¶�ÇsÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ�Ý
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Agî]ºÖ¾�Ï�Å�É1ÇÃ¾bÅ�¶�Ü�¾�Ï�ÅÖ¾bÅ�¶ªÀÂ¶�Æ�º�ÀÂ»ÂÉy»OÅ�¶ªÇÃ¾b¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏgÆW¾�ÜaÊ�ÌÃ¾�d�¾�ºè¼ÄÉ	AãÜ1Ì�¸yÀÄ¾�Æ�Ì�ÍyÏ^f Ý
ï�¶�»½¼¿¾�»lÆ�¾�º�»Ä¾�»lÕÖ¾WÐªÔ2º�¶]»Âº�Ü�¾�ÀIÇÃ¾RÒËÉy»ÂÌÎÊ�ÌÎÇÎÌ�ÅÖ¾�ÅdÅ�¶Ô2º�¶]¶�Çxº�»ÂºÖ¾�ÀÂÌÎÉO»ÂÉyÇÎÌÎÆ�Ì�¼Ä¶ûº�ÏÖ¾OÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ

Æ�ºÖ¾�Ï�Å�É1ÇÎÉbÆ�ÀÂ¶W¾ÚÆ�ÉyÏ¥ê¥¶�Ï�ÌÎ¶�Ï¥¼Ä¶�Ý
íÓº�ÀÄ¾�Ï2¼Ä¶Û¶�Ç�Ò�ÀÂÉxÆ�¶�»ÄÉªÅ�¶ÛÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏÑß�¶�Ç�¾x½#À�àZÜ7ÝHÂ�� å Ü�æFÜ6Û7Þ�áRÌÎÏ¥ê¥É2ÆW¾ª¾�Ç7á�Þ0À�ã$Á.á�ÂÄÞ À�Þ���Þ=Â6Ý�ã6áRÐ�ßÅ�¶�ÒË¶�Ï�Å�ÌÎ¶�Ï�Å�ÉaÅ�¶ÓÇÎÉy»ÀÂ¶�Æ�º�ÀÂ»ÂÉy»ÈÅ�ÌÎ»ÂÒËÉyÏ�Ì�Ê�ÇÎ¶�»�ß2ÇÃ¾ªÀÄ¾�Ø�ÍyÏ×Å�¶ÓÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏÚÐ1É�¼¿ÀÂÉy»ûá�¾�Æ�¼ÄÉyÀÂ¶�»�ßxÒ�º�¶�Å�¶

Å�¶�Æ�ÌÎÅ�ÌÎÀÈÌÎÏ�ÌÎÆ�ÌÎ¾�À]ÇÃ¾HÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ×Å�¶�Ç�¼ÄÀÄ¾�ÊÖ¾zé½ÉÚ¾aº�Ï�Ï2º�¶�ê¥ÉÚÀÂ¶�Æ�º�ÀÂ»ÂÉ1»Â¶�ÇÎ¶�Æ�Æ�ÌÎÉyÏÖ¾�Å�É�ÝÖìIÉyÀÛ¶÷é½¶�Ü1Ò�ÇÎÉ�ßx»ÂÌÑÇÃ¾
ÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ1áüº�¶õÒÖ¾�ÀÄ¾HÅ�¶�»ÂÆ�º�Ê�ÀÂÌÎÀÈÀÂ¶�Æ�º�ÀÂ»ÂÉy»ÛÜ1¶÷é½ÉyÀÂ¶�»�ßèÇÃ¾dÜ1ÌÎ¸yÀÄ¾�Æ�ÌÎÍ�Ï�»ÂÍyÇÎÉa»Â¶õÌÎÏ�ÌÎÆ�ÌÃ¾�ÀÄóª»ÂÌ�Å�º�ÀÄ¾�Ï¥¼Ä¶
ÇÃ¾g»Â¶�ÇÎ¶�Æ�Æ�ÌÎÍyÏ~Å�¶1ÀÂ¶�Æ�º�ÀÂ»ÂÉy»H»Â¶1Å�¶�»ÂÆ�º�Ê�ÀÂÌÎÍ·º�Ï�ÀÂ¶�Æ�º�ÀÂ»ÂÉKÜ1¶÷é½ÉyÀ¹Ô2º�¶�¶�Çû¾�Æ�¼ÄºÖ¾�ÇýßÑ¶�»HÅ�¶�Æ�Ì�ÀWßsÆ�ÉyÏ~Ü�¾WÐ¥ÉyÀ
ÀÄ¾�Ï�¸yÉUdüÆ�ÉyÜ1É×»Â¶HÅ�ÌÎ»ÂÆ�ºè¼ÄÌÎÍ�¶�Ï[ÇÃ¾1»Â¶�Æ�Æ�ÌÎÍyÏ :èÝ =�Ý6��f Ý�çxÌÎÏD¶�ÜaÊÖ¾�ÀÂ¸yÉ�ß�»ÂÌuÇÃ¾1ÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆ�¾�Æ�ÌÎÍyÏ·áüº�¶HÅ�¶�Ê�ÌÎÅÖ¾
¾×º�Ï[á�¾�ÇÎÇ�É�ß�¶�Çu¼ÄÀÄ¾�ÊÖ¾zé½ÉgÜ1ÌÎ¸yÀÄ¾�ÀÄó1»ÂÌÎ¶�Ü1Ò�ÀÂ¶HÔ2º�¶ÚÕÖ¾WÐ¥¾gº�Ï[ÀÂ¶�Æ�º�ÀÂ»ÂÉ�Å�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶�� ;yÿ	�ýÝÑÞ!ÇlÒ�ÀÂÉ2Æ�¶�»ÂÉ�Å�¶
Ü1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏg»Â¶¹êy¶�ÀÄóÚ¶�Ï·ÇÃ¾b»Â¶�Æ�Æ�ÌÎÍyÏ�:èÝ8>xÝ =�Ý
`N^4÷r^	]_^ · e2g2�zfîe2f_lÙtuÔ_b
ä�¾�»d¾�Æ�Æ�ÌÎÉyÏ�¶�»ªÅ�¶ÚÒ�ÀÂ¶�ÒÖ¾�ÀÄ¾�Æ�ÌÎÍyÏF»Â¶1ÀÂ¶W¾�ÇÎÌ�ØW¾�ÏF¶�Ï~¶�Ç!¶�»½¼¿¾�Å�É � ì!ÀÂÉyÇÎÉy¸yº�Ì�Ï�¸	�HÅ�¶�Ç�ÀEÁvä å ½#ÀBÀB½�ã6æ å Ü��

æFÜ6Û7Þ�á&dvêy¶�ÀÛðÖ¸yº�ÀÄ¾Y:èÝ ;
f ßèÐg»Â¶ªÌÎÏ�ÌÎÆ�ÌÃ¾�ÏgÆ�ÉyÏ�¶�Ç�¶�Ï¥êxÁÎÉÚÅ�¶�ÇsÜ1ÍxÅ�º�ÇÎÉKà á�ã���ã�ÛNÁTÞH¾�ÇÑÀÂ¶�Æ�º�ÀÂ»ÂÉ�ÀÂ¶�Ü1É�¼ÄÉ�ÝÖÞ!Ç
Ü1ÍxÅ�º�ÇÎÉrà á�ã���ã�ÛNÁTÞR»Â¶Û¶�Ï�ÆW¾�ÀÂ¸¥¾¹Å�¶ÛÒ�ÀÂ¶�ÒÖ¾�ÀÄ¾�Àl¶�Ç�»ÂÌÎ»½¼Ä¶�Ü�¾õÀÂ¶�Ü1É�¼ÄÉ�ß�Æ�ÀÂ¶W¾�Ï�Å�Éªº�ÏbÅ�ÌÎÀÂ¶�Æ�¼ÄÉyÀÂÌÎÉõ¶�»ÂÒË¶�Æ�Á�ðÖÆ�É
ÒÖ¾�ÀÄ¾H¶�ÇË¼ÄÀÄ¾�ÊÖ¾�é½É�ß¥Ð�Å�¶õ¼ÄÀÄ¾�Ï�»½áü¶�ÀÂÌÎÀ]¾�Ç�Ü1ÌÎ»ÂÜ1ÉdÇÎÉy»ðÖÆ¿Õ�¶�ÀÂÉy»ÛÅ�¶õ¶�Ï2¼ÄÀÄ¾�ÅÖ¾&d &!�åÏ¡ÐRË �+Í�Ï$�ã�JÌ f ßxÔ2º�¶¹Ò�º�¶�Å�¶�Ï
»Â¶�ÀRÇÎÉxÆW¾�ÇÎ¶�»ÈÉ1ÀÂ¶�Ü1É�¼ÄÉy»!dü¶�»ÂÒ�¶�Æ�Ì�ðÖÆW¾�Å�Éy»OÆ�ÉyÜ1ÉÚº�ÏÖ¾9�ÓåOä�ô¹ï¹ç�ç×É×ô¹ÀÂÌÎÅ$�uÙRìVf Ý

Prologing Submitting Epiloging

Migrating Canceling

SUBMITTED

done done done

stop, kill

m
igrate do

ne fail

V iXWZYF[7\ :èÝ ;èøÖíÓÌÃ¾�¸yÀÄ¾�Ü�¾HÅ�¶ª¶�»½¼¿¾�Å�Éy»OÅ�¶�Ç�ÀEÁvä å ½#ÀBÀB½�ã6æ å Ü�æFÜ6Û7Þ�á�Ý
ïÓÇÎ¸yº�Ï�Éy»ÛðÖÆ Õ�¶�ÀÂÉy»OÅ�¶d¶�Ï¥¼ÄÀ¿¾�ÅÖ¾1»Â¶dÒ�º�¶�Å�¶�ÏDÅ�¶�ðÖÏ�ÌÎÀRÆ�ÉyÜ1ÉÚðÖÆ¿Õ�¶�ÀÂÉy»ÓÆ�ÉyÜ1ÒÖ¾�À½¼ÄÌÎÅ�Éy»�ÝÖÞ!ÏK¶�»Â¶HÆW¾�»ÂÉ�ß

ÇÎÉy»ÓðÖÆ Õ�¶�ÀÂÉy»ª»ÂÉyÏ~¾�ÇÎÜ�¾�Æ�¶�ÏÖ¾�Å�Éy»õ¶�Ï~ÇÃ¾ àÄ��àcá$Ï Å�¶�ô¹ï¹ç�çËßÑÅ�¶aáüÉyÀÂÜ�¾×Ô2º�¶ÚÒ�º�¶�Å�¶�Ï~»Â¶�ÀªÀÂ¶�ºè¼ÄÌÎÇÎÌ�ØW¾�Å�Éy»
ÒËÉyÀI¼ÄÉxÅ�Éy»lÇÎÉy»I¼ÄÀÄ¾�ÊÖ¾�é½Éy»uÔ2º�¶Û»Â¶Û¶�Ï¥êxÁÎ¶�Ï1¾�ÇèÜ1ÌÎ»ÂÜ1ÉÓÀÂ¶�Æ�º�ÀÂ»ÂÉ�ÝyÙu¾�ÜaÊ�ÌÎæ�ÏaÒ�º�¶�Å�¶�Ïb¼ÄÀÄ¾�Ï�»½áü¶�ÀÂÌÎÀÂ»Ä¶]ðÖÆ¿Õ�¶�ÀÂÉy»



A G � ý Ó.ÔÑÛ�ÿÑÛ�ÿrÙ×¯�Ûb¯B×�Ôé×£Ói�6×�þ
Ù��BØ�×�ØÚÙ���þ��gs� �ÕcØ���ØÚÙ���þ�xî��×=¯
ÿé×�ÿrÙ�ÿ+×£ÕÚþ�unÔrÙ����

Æ�ÉyÜ1Ò�ÀÂÌÎÜ1Ì�Å�Éy»�ßÖÔ2º�¶H»Â¶�ÀÄó�ÏDÅ�¶�»ÂÆ�ÉyÜ1Ò�ÀÂÌÎÜ1ÌÎÅ�Éy»R¶�ÏD¶�Ç�ÀÂ¶�Æ�º�ÀÂ»ÂÉgÀÂ¶�Ü1É�¼ÄÉ�Ý�Þ!ÇIº�»ÂÉ×Å�¶ªðÖÆ Õ�¶�ÀÂÉy»ÓÆ�ÉyÜ1ÒÖ¾�ÀÑA
¼ÄÌÎÅ�Éy»¹Ð[Æ�ÉyÜ1Ò�ÀÂÌÎÜ1Ì�Å�Éy»¹ÀÂ¶�Å�º�Æ�¶1¶�Ï�ÉyÀÂÜ1¶�Ü1¶�Ï¥¼Ä¶ÚÇÎÉy»¹¼ÄÌÎ¶�Ü1Ò�Éy»ªÅ�¶b¼ÄÀÄ¾�Ï�»½áü¶�ÀÂ¶�Ï�Æ�ÌÃ¾èß�¶�»ÂÒ�¶�Æ�ÌÃ¾�ÇÎÜ1¶�Ï¥¼Ä¶Ú¶�Ï
¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÉ�Ï�¶�»ÛÅ�¶d¾�Ç�¼¿¾aÒ�ÀÂÉxÅ�º�Æ�¼ÄÌ�êxÌÎÅÖ¾�ÅÑß�Æ�ÉyÜ1Éb»Â¶ªêxÌÎÉb¶�Ï·ÇÃ¾b»Â¶�Æ�Æ�ÌÎÍyÏ�7xÝ =�Ý
Ùu¾�ÜaÊ�ÌÎæ�ÏÚ»Â¶�ÀÂÁÃ¾õÒËÉy»ÂÌÎÊ�ÇÎ¶ÈÅ�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÃ¾�Àuº�ÏÚÜ1ÍxÅ�º�ÇÎÉNà á�ã���ã�ÛNÁTÞRÔ2º�¶RÌÎÜ1Ò�ÇÎ¶�Ü1¶�Ï¥¼¿¾�ÀÄ¾Óº�ÏÚÜ1¶�ÆW¾�Ï�ÌÎ»ÂÜ1É

Å�¶õ»Â¶�ÇÎ¶�Æ�Æ�ÌÎÍ�Ï×Ð1Å�ÌÎ»Â¶�Ü1ÌÎÏÖ¾�Æ�ÌÎÍyÏ1Å�¶õÀÂæ�Ò�ÇÎÌÎÆW¾�»Å�¶õ¶�Ï¥¼ÄÀÄ¾�ÅÖ¾Hº�»Ä¾�Ï�Å�ÉbÇÎÉy»»Â¶�À½êxÌÎÆ�ÌÎÉy»]Ò�ÀÂÉyÒËÉyÀÂÆ�ÌÎÉyÏÖ¾�Å�Éy»ÒËÉyÀ
¶�ÇsÆW¾�¼¿ó�ÇÎÉy¸yÉbÅ�¶ªÀÂæ�Ò�ÇÎÌÎÆW¾�»ÈÅ�¶Hô¹ÇÎÉyÊ�º�»`���+?����ýÝ
`N^4÷r^4Ñr^ � bÁìC�uÚ ì�� Ú_bdt@j7Úîe2t� Ùf_lÙtuÔ_b
ä�¾�»ª¾�Æ�Æ�ÌÎÉyÏ�¶�»¹Å�¶Ú¶�Ï¥êxÁÎÉ×Ð[Ü1ÉyÏ�Ì�¼ÄÉyÀÂÌ�ØW¾�Æ�Ì�ÍyÏD»Â¶ÚÀÂ¶W¾�ÇÎÌÎØ�¾�Ï[¶�ÏF¶�Çl¶�»½¼¿¾�Å�É � çxº�Ê�Ü1Ì ¼Ä¼ÄÌ�Ï�¸	�dÅ�¶�Ç�ÀEÁvä��

å ½#ÀBÀB½�ã6æ å Ü�æFÜ6Û7Þ�á&dvêy¶�ÀOðÖ¸yº�ÀÄ¾Y:èÝ ;
f ßÖÐ�»Â¶dÌÎÏ�ÌÎÆ�ÌÃ¾�Ï�Æ�ÉyÏK¶�Ç�¶�Ï¥êxÁÎÉ�Å�¶�Ç�Ü1ÍxÅ�º�ÇÎÉ!�îá�Ü<à2à¬Þ�áb¾�Ç�ÀÂ¶�Æ�º�ÀÂ»ÂÉÀÂ¶�Ü1É�¼ÄÉ�ÝèÞ!Ç�Ü1Í2Å�º�ÇÎÉ"�îá�Ü<à2à¬Þ�áª»Â¶¹¶�Ï�ÆW¾�ÀÂ¸¥¾aÅ�¶õ¶÷é½¶�Æ�ºè¼¿¾�ÀÈÇÃ¾H¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ1Ð�Å�¶õÉyÊè¼Ä¶�Ï�¶�ÀÈ»ÂºgÆ�ÍxÅ�ÌÎ¸yÉHÅ�¶
»Ä¾�ÇÎÌÎÅÖ¾èÝ
ìl¾�ÀÄ¾1Ü1ÉyÏ�Ì�¼ÄÉyÀÂÌ�ØW¾�ÀRÇÃ¾Ú¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ[Æ�ÉyÀÂÀÂ¶�Æ�¼¿¾�Å�¶�Ç�¼ÄÀÄ¾�ÊÖ¾zé½É�ß�¶�ÇiÀEÁvä å ½ßÀ?ÀB½�ã�æ å Ü�æFÜ6Û7Þ�áaºè¼ÄÌÎÇÎÌÎØW¾�Ï·ÇÎÉy»»ÂÌÎ¸yº�ÌÎ¶�Ï¥¼Ä¶�»RÜ1¶�ÆW¾�Ï�ÌÎ»ÂÜ1É�»Wø
Þ!Çiâ$ã7ä å Ü�æFÜ6Û7Þ�á�Å�¶·ôªåRï¹µ Ï�É�¼ÄÌ�ðÖÆW¾Ká�¾�ÇÎÇÎÉy»H¶�Ï�¶�ÇÈ¶�Ï¥êxÁÎÉFÆ�ÉyÜ1É àÄ���v�,�¿��àcâ+Ð ÝuÞ!»½¼Ä¶g¼ÄÌÎÒËÉDÅ�¶á�¾�ÇÎÇÎÉ�»ÈÌÎÏ�Æ�ÇÎºèÐy¶õá�¾�ÇÎÇÎÉ�»ÈÅ�¶ªÆ�ÉyÏ�¶��èÌÎÍyÏÑß�Å�¶d¾�ºè¼Ä¶�Ï¥¼ÄÌÎÆW¾�Æ�ÌÎÍyÏÑßèÅ�¶d¾�ºè¼ÄÉyÀÂÌÎØW¾�Æ�ÌÎÍyÏÑßxÅ�¶ªÌÎÏ¥¼Ä¶�ÀÂÒ�ÀÂ¶�¼¿¾�Æ�ÌÎÍyÏ
Å�¶�Ç�åÓçèä!ß�Å�¶d¶c�èÒ�ÌÎÀÄ¾�Æ�ÌÎÍyÏ�Å�¶ªÆ�ÀÂ¶�Å�¶�Ï�Æ�ÌÃ¾�ÇÎ¶�»�ßÖ¶�¼ÄÆ�Ý
Þ!Ç�â$ã7ä å Ü�æFÜ6Û7Þ�áÅ�¶]ôªåRï¹µ�»Â¶ûÆ�ÉyÜ1Ò�ÀÂº�¶�ÊÖ¾RÒ�¶�ÀÂÌÎÍxÅ�ÌÎÆW¾�Ü1¶�Ï¥¼Ä¶!¶�ÏdÆW¾�ÅÖ¾ÛÌÎÏ2¼Ä¶�À½ê�¾�ÇÎÉÛÅ�¶ûÆ�ÉyÏ�»Âº�Ç�¼¿¾
d É$È��v�£�JÌBÍ~�JÌ$ËrÏ�������� f ÝçxÌR¶�Ç�â$ã7ä å Ü�æFÜ6Û7Þ�áKÏ�É~ÀÂ¶�»ÂÒËÉyÏ�Å�¶�ß»Â¶KÆ�ÉyÜ1Ò�ÀÂº�¶�ÊÖ¾F¶�ÇrÛ"Ü7Ý�Þ�ß"ÞÄÞ	à�Þ�á�ÝÛçxÌ¶�Ç_Û"Ü7Ý�Þ�ß"ÞÄÞuà¬Þ�á·ÀÂ¶�»ÂÒËÉyÏ�Å�¶�ßu»Â¶×ÌÎÏ�ÌÎÆ�ÌÃ¾gº�Ï�Ï2º�¶�êyÉ)â$ã7ä å Ü�æFÜ6Û7Þ�á×ÒÖ¾�ÀÄ¾KÔ2º�¶×»ÂÌÎ¸¥¾�êxÌÎ¸yÌÎÇÃ¾�Ï�Å�ÉK¶�Ç¼ÄÀÄ¾�ÊÖ¾zé½É�ÝËçxÌI¶�ÇiÛ"Ü7Ý�Þ�ßTÞÄÞ	à¬Þ�ábÏ�É�ÀÂ¶�»ÂÒËÉyÏ�Å�¶H¶�»ÓÒËÉyÀÂÔ2º�¶dÕÖ¾1ÉxÆ�º�ÀÂÀÂÌÎÅ�É1º�Ï·á�¾�ÇÎÇÎÉÚ¶�ÏK¶�Ç�ÀÂ¶�Æ�º�ÀÂ»ÂÉ×É
¶�Ï·»Âº·¶�Ï�ÇÃ¾�Æ�¶ªÅ�¶ªÀÂ¶�ÅÑÝ�Þ!»½¼¿¾Ú¶�»RÇÃ¾b¾�Ò�ÀÂÉ+�èÌÎÜ�¾�Æ�Ì�ÍyÏg»Â¶�¸yº�ÌÎÅÖ¾b¶�ÏDî]ÉyÏ�Å�ÉyÀcbyô � <�<��ýÝ
Þ!ÇÆ�ÍxÅ�Ì�¸yÉKÅ�¶�»Ä¾�ÇÎÌÎÅÖ¾�ÆW¾�Òè¼Äº�ÀÄ¾�Å�ÉD»Â¶�Ò�º�¶�Å�¶×º�»Ä¾�ÀHÒÖ¾�ÀÄ¾·Å�¶�¼Ä¶�ÀÂÜ1ÌÎÏÖ¾�Àd»ÂÌ¶�Çû¼ÄÀÄ¾�ÊÖ¾zé½É·áüº�¶�¶÷é½¶�A
Æ�ºè¼¿¾�Å�É1Æ�ÉyÏKæ��èÌ�¼ÄÉ1É1Ï�É�ÝËçxÌsÏ�É�»Â¶dÒ�º�Å�É1¶�»½¼¿¾�Ê�ÇÎ¶�Æ�¶�ÀO¶�Ç�Æ�ÍxÅ�ÌÎ¸yÉÚÅ�¶d»Ä¾�ÇÎÌÎÅÖ¾aÆ�ÉyÀÂÀÂ¶�Æ�¼¿¾�Ü1¶�Ï¥¼Ä¶d¶�»
ÒËÉyÀÂÔ2º�¶ª¶�ÇÑ¼ÄÀÄ¾�ÊÖ¾zé½Ébá�¾�ÇÎÇÎÍaÉbáüº�¶ªÆW¾�Ï�Æ�¶�ÇÃ¾�Å�ÉÚÒ�ÀÂ¶�Ü�¾�¼Äº�ÀÄ¾�Ü1¶�Ï2¼Ä¶�Ý
î]ºÖ¾�Ï�Å�É¹»Â¶ÈÅ�¶�¼Ä¶�Æ�¼¿¾õº�ÏHá�¾�ÇÎÇÎÉOÏ�ÉõÀÂ¶�Æ�º�ÒË¶�ÀÄ¾�Ê�ÇÎ¶�ß�¶�Ç$ÀEÁvä å ½#ÀBÀB½�ã6æ å Ü�æFÜ6Û7Þ�áÈÀÂ¶�ÌÎÏ¥¼Ä¶�Ï2¼¿¾ÓÇÃ¾O¶÷é½¶�Æ�º�Æ�Ì�ÍyÏÅ�¶�Ç2à á�ã���ã�ÛNÁTÞjß#�îá�Ü<à2à�Þ�áªÉ)Þ	à�½���ã�ÛNÁTÞõº�Ï×Ï2ù�Ü1¶�ÀÂÉHÅ�¶Oê¥¶�Æ�¶�»È¶�»ÂÒË¶�Æ�Ì�ðÖÆW¾�Å�ÉbÒ�ÉyÀ]¶�ÇËº�»ÂºÖ¾�ÀÂÌÎÉdÐ�ßèÆ�ºÖ¾�Ï�Å�É

Ï�É�Ô2º�¶�ÅÖ¾�ÏDÜ�ó�»RÀÂ¶�ÌÎÏ2¼Ä¶�Ï¥¼ÄÉy»�ß�ÀÂ¶W¾�ÇÎÌÎØW¾bÇÃ¾1¾�Æ�Æ�ÌÎÍyÏ·¶�ÇÎ¶�¸yÌÎÅÖ¾ÚÒËÉyÀR¶�ÇIº�»ÂºÖ¾�ÀÂÌÎÉ1¶�Ï¥¼ÄÀÂ¶HÅ�Éy»OÒËÉy»ÂÌÎÊ�ÌÎÇÎÌ�ÅÖ¾�Å�¶�»�ø
ÒÖ¾�ÀÄ¾�À¶�Ç�¼ÄÀÄ¾�ÊÖ¾zé½ÉHÒÖ¾�ÀÄ¾dÆ�ÉyÏ¥¼ÄÌÎÏ2ºÖ¾�ÀÂÇÎÉdÅ�¶�»ÂÒ�º�æ�»ÈÜ�¾�Ï2ºÖ¾�ÇÎÜ1¶�Ï¥¼Ä¶�ß2ÉHÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�ÀÂÇÎÉd¾�ºè¼ÄÉyÜ�ó�¼ÄÌ�ÆW¾�Ü1¶�Ï¥¼Ä¶�Ý
ìl¾�ÀÄ¾�Ü1ÉyÏ�Ì�¼ÄÉyÀÂÌ�ØW¾�À×ÇÃ¾�¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�¶�ðÖÆ�ÌÎ¶�Ï¥¼Ä¶~Å�¶�Çõ¼ÄÀÄ¾�ÊÖ¾�é½É�ßÈ¶�Çmà¬Þ�á��4ã6á å Ü�æ�ÂÄÞ å ã6æ�½@Ý�ã6áF»ÂÉyÇÎÌÎÆ�Ì�¼¿¾ÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÉyÏ�¶�»ÛÅ�¶�ÇÑ¼ÄÀÄ¾�ÊÖ¾zé½É�ø



� ý A ý s� �ÕcØ���ØÚÙ���þ|�
ÕNP^Ôé×ÄSB×= �Û�� A6U

ÒË¶�ÀÂÌÎÍ2Å�ÌÎÆW¾�Ü1¶�Ï¥¼Ä¶�ß�ÒÖ¾�ÀÄ¾bÅ�¶�¼Ä¶�Æ�¼¿¾�À � Ü1¶÷é½ÉyÀÂ¶�»Ñ�¹ÀÂ¶�Æ�º�ÀÂ»ÂÉy»�Ý
Æ�ºÖ¾�Ï�Å�É1»Â¶ªÅ�¶�¼Ä¶�Æ�¼¿¾Úº�ÏÖ¾ÚÅ�¶�¸yÀÄ¾�ÅÖ¾�Æ�ÌÎÍyÏ�Å�¶ªÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ�Ý
Æ�ºÖ¾�Ï�Å�É1»Â¶ª»Âº�ÒË¶�ÀÄ¾Ú¶�ÇÑ¼ÄÌÎ¶�Ü1ÒËÉbÜ�ó��èÌÎÜ1ÉaÅ�¶ª»Âº�»ÂÒË¶�Ï�»ÂÌÎÍyÏÑÝ
ìl¾�ÀÄ¾dÅ�¶�¼Ä¶�Æ ¼ ¾�À]Å�¶�¸yÀÄ¾�ÅÖ¾�Æ�ÌÎÉyÏ�¶�»]Å�¶�ÇËÀÂ¶�Ï�Å�Ì�Ü1ÌÎ¶�Ï2¼ÄÉ�ßy¶�Ç2à¬Þ�á��4ã6á å Ü�æ�ÂÄÞ å ã6æ�½@Ý�ã6áOºè¼ÄÌÎÇÎÌ�ØW¾¹¶�ÇËÜ1ÍxÅ�º�ÇÎÉ

à¬Þ�á��4ã6á å Ü�æ�ÂÄÞ Þ��$Ü��qÁ�Ü7Ý�ã6á�ßlÔ2º�¶·Ò�ÀÂÉ2Æ�¶�»Ä¾~¶�ÇÛÒË¶�À½ðÖÇRÅ�¶�ÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ�ßu¸y¶�Ï�¶�ÀÄ¾�Å�É~ÒËÉyÀÚÇÃ¾[¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏÅ�º�ÀÄ¾�Ï¥¼Ä¶K»Âº>¶÷é½¶�Æ�º�Æ�ÌÎÍ�ÏÑßûÐ�Å�¶�¼Ä¶�Æ�¼¿¾�Å�¶�¸yÀÄ¾�ÅÖ¾�Æ�ÌÎÉyÏ�¶�»1Å�¶�ÇOÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉF¶�ÏY¼Äæ�ÀÂÜ1ÌÎÏ�Éy»ÚÅ�¶KÜ1æ�¼ÄÀÂÌÎÆW¾�»
ÌÎÏ¥¼ÄÀÂÁÎÏ�»Â¶�ÆW¾�»1¾[ÇÃ¾[¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏÑÝlìIÉyÀÚ¶÷é½¶�Ü1Ò�ÇÎÉèßlÒÖ¾�ÀÄ¾[º�Ï�Æ�ÍxÅ�ÌÎ¸yÉ[Ì�¼Ä¶�ÀÄ¾�¼ÄÌ�ê¥É[Ò�º�¶�Å�¶·¶�»Â¼¿¾�Ê�Ç�¶�Æ�¶�ÀÂ»Â¶Kº�Ï
¼ÄÌÎ¶�Ü1ÒËÉ1Ü�ó��èÌÎÜ1É1Ò�ÉyÀÓÌ�¼Ä¶�ÀÄ¾�Æ�ÌÎÍyÏÑÝ�ïÛÅ�¶�Ü�ó�»�ßË¶�Ç ÀEÁvä å ½#ÀBÀB½�ã6æ å Ü�æFÜ6Û7Þ�áaÇÎÇÎ¶�ê�¾1ÇÃ¾ÚÆ�º�¶�Ï2¼¿¾�Å�¶�ÇI¼ÄÌÎ¶�Ü1Ò�ÉÔ2º�¶�¶�ÇÈ¼ÄÀÄ¾�ÊÖ¾�é½É[ÒÖ¾�»Ä¾[»Âº�»ÄÒ�¶�Ï�Å�ÌÎÅ�É�ÉFÒ�¶�Ï�Å�ÌÎ¶�Ï2¼Ä¶�Å�¶�¶÷é½¶�Æ�ºè¼¿¾�ÀÂ»Â¶�ß!Å�¶�Ü1ÉxÅ�É[Ô2º�¶·¶�Ç_à¬Þ�á��4ã6á å Ü�æ�ÂÄÞ
å ã6æ�½@Ý�ã6á×»ÂÉyÇÎÌÎÆ�Ì�¼¿¾·º�ÏÖ¾DÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ�Å�¶�Ç]¼ÄÀÄ¾�ÊÖ¾zé½ÉDÆ�ºÖ¾�Ï�Å�ÉF¶�»½¼Ä¶×¼ÄÌÎ¶�Ü1Ò�ÉD»ÂÉyÊ�ÀÂ¶�ÒÖ¾�»Ä¾[º�Ï�ÇÎÁÎÜ1Ì ¼Ä¶Ü�ó��èÌÎÜ1É�Ý
ä�¾Ú¼ÄÀÄ¾�Ï�»½áü¶�ÀÂ¶�Ï�Æ�ÌÃ¾1Å�¶ªðÖÆ¿Õ�¶�ÀÂÉy»Ó¸y¶�Ï�¶�ÀÄ¾�Å�Éy»ÓÉ�¾�Æ�¼ÄºÖ¾�ÇÎÌÎØW¾�Å�Éy»RÅ�ÌÎÏÖó�Ü1Ì�ÆW¾�Ü1¶�Ï2¼Ä¶¹ÒËÉyÀOÇÃ¾Ú¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ

¶�Ï�¼ÄÌÎ¶�Ü1Ò�É�Å�¶~¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ dvðÖÆ¿Õ�¶�ÀÂÉy»·Å�ÌÎÏÖó�Ü1ÌÎÆ�Éy»�ßÈÆ�ÉyÜ1É�¶�ÇªÒË¶�À½ðÖÇªÅ�¶FÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï2¼ÄÉ�É�¶�Ç¹ðÖÆ¿Õ�¶�ÀÂÉ
Æ�ÉyÏ9ÇÃ¾|¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏ�Å�¶FÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»cf�Ï�É�¶�»�ÒËÉy»ÂÌÎÊ�ÇÎ¶D»ÂÌÎ¸yº�ÌÎ¶�Ï�Å�É�º�Ï�Ü1É2Å�¶�ÇÎÉ�Å�¶F»Â¶�À½êxÌÎÅ�ÉyÀgÌÎÏ¥ê¥¶�ÀÂ»ÂÉ�ß
Å�ÉyÏ�Å�¶g¶�ÇÈ»Â¶�À½êxÌÎÅ�ÉyÀaÅ�¶×ðÖÆ¿Õ�¶�ÀÂÉy»�dýô¹ï¹ç�ç�É~ô¹ÀÂÌÎÅ$�uÙRìVfª»Â¶�¾�ÀÂÀÄ¾�Ï�ÆW¾D¶�Ï�ÇÃ¾KÜ�ó�Ô2º�ÌÎÏÖ¾KÆ�ÇÎÌÎ¶�Ï¥¼Ä¶�ÝläsÉy»
»ÂÌÎ»½¼Ä¶�Ü�¾�»¹Æ�¶�ÀÂÀÄ¾�Å�Éy»ªÌÎÜ1Ò�ÌÎÅ�¶�ÏF¾gÇ�Éy»õ¼ÄÀÄ¾�ÊÖ¾zé½Éy»¹¶÷é½¶�Æ�ºè¼¿ó�Ï�Å�Éy»Â¶1¶�Ï~ÇÎÉy»¹Ï�É2Å�Éy»ªÅ�¶ÚÆWó�ÇÎÆ�º�ÇÎÉ � Ò�ÀÂÌ�ê�¾�Å�Éy»Ñ�
¾�Æ�¼ÄºÖ¾�ÇÎÌÎØW¾�ÀlðÖÆ¿Õ�¶�ÀÂÉy»]¶�Ï�ÇÃ¾ªÜ�ó�Ô2º�ÌÎÏÖ¾¹Æ�ÇÎÌÎ¶�Ï¥¼Ä¶ � Ò�ù�Ê�ÇÎÌÎÆW¾��¿Ý¥Þ!»½¼Ä¶ÓÒ�ÀÂÉyÊ�ÇÎ¶�Ü�¾ª»Â¶OÕÖ¾dÀÂ¶�»Âº�¶�Ç�¼ÄÉdº�»Ä¾�Ï�Å�Éaº�Ï
ÌÎÏ¥¼Ä¶�ÀÂÜ1¶�Å�ÌÃ¾�ÀÂÌ�ÉªÅ�¶OðÖÆ¿Õ�¶�ÀÂÉy»`d%$&��Þîà á�ã('*)tfû¶�Ï×¶�Ç�Ï�ÉxÅ�ÉdáüÀÂÉyÏ¥¼ ¾�Çtd ¢¿�ÚÈ	Ì$Ë'��ÏRÌ)Æ flÅ�¶�Ç�»ÂÌÎ»½¼Ä¶�Ü�¾dÀÂ¶�Ü1É�¼ÄÉ�Ý2íÓ¶
¶�»½¼¿¾×áüÉyÀÂÜ�¾èßËÇÎÉy»O¼ÄÀÄ¾�ÊÖ¾�é½Éy»õ¶�ÏF¶÷é½¶�Æ�º�Æ�ÌÎÍyÏF¾�Æ�¼ÄºÖ¾�ÇÎÌÎØW¾�ÏD»Âº�»¹ðÖÆ¿Õ�¶�ÀÂÉy»¹Å�ÌÎÏÖó�Ü1ÌÎÆ�Éy»ÓÇÎÉxÆW¾�Ç�Ü1¶�Ï¥¼Ä¶HÅ�¶�Ï2¼ÄÀÂÉ
Å�¶�Ç à��÷Ê
ÐRËrÏ�� ß¥ÒËÉyÀû¶÷é½¶�Ü1Ò�ÇÎÉ¹ÒËÉyÀûÜ1¶�Å�ÌÎÉ¹Å�¶Óö¡�!çËßyÔ2º�¶O»ÂÉyÏ�¾�Æ�Æ�¶�»ÂÌÎÊ�ÇÎ¶�»]¾¹ÇÃ¾¹Ü�ó�Ô2º�ÌÎÏÖ¾¹Æ�Ç�ÌÎ¶�Ï2¼Ä¶R¾¹¼ÄÀÄ¾Wêyæ�»
Å�¶�Ç+$&��ÞÁà á�ã('*)|ÀÂ¶�Ü1É�¼ÄÉ�dvêy¶�ÀÛðÖ¸yº�ÀÄ¾Y:èÝ8<�f Ý

`N^4÷r^'`N^ ¢étubdf��ut� Ùf_lÙtuÔ_b
ä�¾�»u¾�Æ�Æ�ÌÎÉ�Ï�¶�»IÅ�¶ûðÖÏÖ¾�ÇÎÌÎØW¾�Æ�ÌÎÍ�Ïª»Â¶ÀÂ¶W¾�ÇÎÌÎØW¾�Ï¹¶�ÏH¶�Ç2¶�»½¼¿¾�Å�É � Þ!Ò�ÌÎÇÎÉy¸yº�Ì�Ï�¸	�lÅ�¶�ÇxÀEÁvä å ½#ÀBÀB½�ã6æ å Ü�æFÜ6Û7Þ�á

dvêy¶�ÀðÖ¸yº�ÀÄ¾!:èÝ ;
f ß¥ÐÚ»Â¶ÓÌÎÏ�ÌÎÆ�ÌÎ¾�ÏÚÆ�ÉyÏ�¶�ÇË¶�Ï¥êxÁÎÉdÅ�¶�ÇËÜ1ÍxÅ�º�Ç�É#Þ	à�½���ã�Û�ÁTÞõ¾�Ç�ÀÂ¶�Æ�º�ÀÂ»ÂÉaÀÂ¶�Ü1É�¼ÄÉ�Ý2Þ!Ç�Ü1ÍxÅ�º�ÇÎÉ
Þ	à�½���ã�ÛNÁTÞR»Â¶R¶�Ï�ÆW¾�ÀÂ¸¥¾¹Å�¶Û¼ÄÀÄ¾�Ï�»½áü¶�ÀÂÌÎÀ!¾�Ç�Æ�ÇÎÌÎ¶�Ï¥¼Ä¶ÛÇÎÉy»uðÖÆ¿Õ�¶�ÀÂÉy»Å�¶Û»Ä¾�ÇÎÌÎÅÖ¾9d &!�åÏpÐRË �+Í�Ï$��È	ÊBË f�ÐbÅ�¶RÇÎÌ�Ü1Ò�ÌÎ¾�À
¶�ÇR»ÂÌÎ»½¼Ä¶�Ü�¾[ÀÂ¶�Ü1É�¼ÄÉ�ßl¶�»1Å�¶�Æ�ÌÎÀ�ß!¶�ÇÎÌÎÜ1Ì�ÏÖ¾�ÀaÇÎÉy»aðÖÆ Õ�¶�ÀÂÉy»�¾�ÇÎÜ�¾�Æ�¶�ÏÖ¾�Å�Éy»b¶�Ï�¶�ÇRÅ�ÌÎÀÂ¶�Æ�¼ÄÉyÀÂÌÎÉ[ÀÂ¶�Ü1É�¼ÄÉFÐ
¶�ÇÎÌÎÜ1Ì�ÏÖ¾�À]Å�¶ªÇÃ¾ àÄ��àcá$Ï Å�¶�ÇIô¹ï¹ç�ç×ÇÎÉy»ÈðÖÆ¿Õ�¶�ÀÂÉy»OÆ�ÉyÜ1ÒÖ¾�À½¼ÄÌÎÅ�Éy»�Ý
Ùu¾�ÜaÊ�ÌÎæ�Ï1»Â¶�ÀÂÁÃ¾ªÒËÉy»ÂÌÎÊ�ÇÎ¶RÅ�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÃ¾�Àlº�Ï�Ü1ÍxÅ�º�ÇÎÉ Þ	à�½���ã�ÛNÁTÞOÔ2º�¶ÓÌÎÜ1Ò�Ç�¶�Ü1¶�Ï¥¼¿¾�ÀÄ¾¹º�Ï1Ü1¶�ÆW¾�Ï�ÌÎ»ÂÜ1É

Å�¶bÅ�ÌÎ»Â¶�Ü1ÌÎÏÖ¾�Æ�ÌÎÍ�ÏDÅ�¶bÀÂæ�Ò�ÇÎÌÎÆW¾�»õÅ�¶b»Ä¾�ÇÎÌÎÅÖ¾1º�»Ä¾�Ï�Å�É�ÇÎÉy»õ»Â¶�À½êxÌÎÆ�ÌÎÉy»¹Ò�ÀÂÉyÒ�ÉyÀÂÆ�ÌÎÉyÏÖ¾�Å�Éy»õÒËÉyÀõ¶�ÇlÆW¾�¼¿ó�ÇÎÉy¸yÉ
Å�¶ªÀÂæ�Ò�ÇÎÌÎÆW¾�»ÛÅ�¶Hô¹ÇÎÉyÊ�º�»`���+?B���ýÝ
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FICHEROS

rendimiento
Perfil de

SERVIDOR DE

FILE PROXYINTERNET
NFSNFS

Nodo frontal

Trabajo

C
O

N
M

U
TA

D
O

R

Nodos de cálculo

(Servidor GASS)

del Grid

V iXWZYF[7\ :èÝ8<xø�ïÛÆ�Æ�¶�»ÂÉ×¾bðÖÆ¿Õ�¶�ÀÂÉy»OÅ�ÌÎÏÖó�ÜÚÌÎÆ�Éy»È¶�Ï·»ÂÌÎ»½¼Ä¶�Ü�¾�»RÆ�¶�ÀÂÀÄ¾�Å�Éy»RÒËÉyÀÛÜ1¶�Å�ÌÎÉbÅ�¶ªº�Ï,$&��ÞÁà á�ã-'*)�Ý
`N^4÷r^�òm^ � tusîe2f_lÙtuÔ_b ndg ª�e2f�£zfi©�Ú_h
ä�¾�»O¾�Æ�Æ�ÌÎÉyÏ�¶�»RÅ�¶dÜÚÌÎ¸yÀÄ¾�Æ�ÌÎÍ�ÏgÅ�¶ª¼ÄÀÄ¾�ÊÖ¾zé½Éy»Û»Â¶dÀÂ¶W¾�ÇÎÌÎØW¾�Ïg¶�Ï·¶�Ç�¶�»½¼¿¾�Å�É � µ·ÌÎ¸yÀÄ¾�¼ÄÌ�Ï�¸	�ÓÅ�¶�Ç�ÀEÁvä å ½#À��

ÀB½�ã6æ å Ü�æFÜ6Û7Þ�á�düêy¶�ÀÚðÖ¸yº�ÀÄ¾e:èÝ ;
f Ýî]ÉyÜ1É~»Â¶�êy¶K¶�ÏYÇÃ¾DðÖ¸yº�ÀÄ¾e:èÝ aèß!ÇÃ¾FÜÚÌÎ¸yÀÄ¾�Æ�ÌÎÍyÏ�Æ�ÉyÏ�»ÂÌÎ»½¼Ä¶·¶�ÏYÇÃ¾ÆW¾�Ï�Æ�¶�ÇÃ¾�Æ�ÌÎÍyÏ|Å�¶�Ç]¼ÄÀÄ¾�ÊÖ¾zé½ÉNdü»ÂÌ]¶�»bÔ2º�¶×¼ÄÉxÅÖ¾WêxÁÃ¾K»ÂÌÎ¸yº�¶×¶÷é½¶�Æ�ºè¼¿ó�Ï�Å�Éy»Â¶+f ß!ÇÃ¾KÒ�ÀÂ¶�ÒÖ¾�ÀÄ¾�Æ�ÌÎÍyÏ�Å�¶�Ç]Ïxº�¶�êyÉ
»ÂÌÎ»½¼Ä¶�Ü�¾d»Â¶�ÇÎ¶�Æ�Æ�ÌÎÉyÏÖ¾�Å�É&dv¼ÄÀÄ¾�Ï�»½ðÖÀÂÌÎ¶�Ï�Å�ÉaÇÎÉy»ûðÖÆ¿Õ�¶�ÀÂÉy»ÈÅ�¶ÓÀÂ¶�ÌÎÏ�ÌÎÆ�ÌÎÉ�f ßyÇÃ¾dÇÎÌÎÜÚÒ�ÌÎ¶�ØW¾ªÅ�¶�ÇË»ÂÌÎ»½¼Ä¶�Ü�¾H¾�Ï¥¼ÄÌÎ¸yº�É
Ðg¶�Çs¶�Ï¥êxÁÎÉ1Å�¶�ÇÑ¼ÄÀÄ¾�ÊÖ¾zé½É1¾�ÇÑÏ2º�¶�ê¥É1»ÂÌÎ»½¼Ä¶�Ü�¾èÝ

Epiloging old
fail done

Prologing new
doneCanceling

Migrating

V iXWZYF[7\ :èÝ aèøÖíÓÌÃ¾�¸yÀÄ¾�Ü�¾aÅ�¶ª¶�»½¼¿¾�Å�Éy»RÅ�¶�Ç�ÀEÁvä å ½#ÀBÀB½�ã6æ å Ü�æFÜ6Û7Þ�ádÅ�º�ÀÄ¾�Ï¥¼Ä¶ªº�ÏÖ¾ÚÜ1ÌÎ¸yÀÄ¾�Æ�ÌÎÍyÏÑÝ

I�ë���ë �/.�ó[È©u¯�°*R±b²�³H´ ´s³KJg©u ����R®pí�®]¯RîH± ¦ ¬�«`óg²I«¹²�¯��¹«
Þ!Ïd¶�»Â¼¿¾Û»Â¶�Æ�Æ�ÌÎÍyÏª»Â¶!Å�¶�Übº�¶�»½¼ÄÀÄ¾�ÏªÇÃ¾�»ÑÒËÉy»ÂÌÎÊ�ÌÎÇÎÌ�ÅÖ¾�Å�¶�»�Å�¶ûÜ1ÌÎ¸yÀÄ¾�Æ�ÌÎÍyÏõÅ�¶�Ç¥Ò�ÀÂÉ�¼ÄÉ�¼ÄÌÎÒËÉRô¹ÀÂÌÎÅ��Y¾WÐ�� ;yÿ	�

Æ�ÉyÏ~ÇÃ¾g¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ~Å�¶1º�Ï~Æ�ÍxÅ�ÌÎ¸yÉ�Å�¶ÚÅ�ÌÎÏÖó�Ü1ÌÎÆW¾×Å�¶9ÜÖº�ÌÎÅ�Éy»¹Æ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�Çûîp�líHÝIä�¾�¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ
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ÀÂ¶�»Âº�¶�Ç�êy¶dÇÃ¾�»Û¶�Æ�ºÖ¾�Æ�ÌÎÉyÏ�¶�»OÌÎÏ�Æ�ÉyÜ1Ò�ÀÂ¶�»ÂÌÎÊ�ÇÎ¶�»ÈÅ�¶HöÓ¾WêxÌÎ¶�ÀÑA½ç2¼ÄÉ���¶�»R¶�Ï�:yí ÒÖ¾�ÀÄ¾b»ÂÌÎÜaº�ÇÃ¾�ÀÈÇÃ¾aÆW¾�ÒÖ¾ÚÇÎÁÎÜ1Ì ¼Ä¶
»ÂÉyÊ�ÀÂ¶õº�ÏÖ¾HÒ�ÇÃ¾�ÆW¾HÅ�¶�ÇÎ¸¥¾�ÅÖ¾xÝèÞ!Ç�Ï2ù�Æ�ÇÎ¶�ÉaÏ2º�Ü1æ�ÀÂÌÎÆ�ÉaÆ�ÉyÏ�»ÂÌÎ»½¼Ä¶Ó¶�Ïgº�Ï�¾�ÇÎ¸yÉyÀÂÌ ¼ÄÜÚÉdÌ�¼Ä¶�ÀÄ¾�¼ÄÌ�ê¥ÉdÜaº�Ç�¼ÄÌÎÜ1¾�Ç�ÇÎ¾
ÀÂÉyÊ�º�»½¼ÄÉ�ßÖÆW¾�ÀÄ¾�Æ�¼Ä¶�ÀÂÌÎØW¾�Å�ÉÚÒËÉ�ÀRº�Ï·Ò�¶�À½ðÖÇ�Å�¶ª¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ·ÌÎÏ¥¼Ä¶�Ï�»ÂÌ�êyÉÚ¶�Ï·ÆWó�ÇÎÆ�º�ÇÎÉ����+?
7xßD�+?�:	�ýÝ
äsÉy»×ðÖÆ¿Õ�¶�ÀÂÉy»gÅ�¶�Çõ¶��èÒË¶�ÀÂÌÎÜÚ¶�Ï2¼ÄÉ�Æ�ÉyÏ�»ÂÌÎ»½¼Ä¶�Ï9¶�Ï+¶�Çõ¶÷é½¶�Æ�ºè¼¿¾�Ê�ÇÎ¶�d\?èÝ8>yµ�¢¤fÚÐ>ÇÃ¾�Ü�¾�ÇÎÇÎ¾~Æ�ÉyÜ1Ò�ºBA

¼¿¾�Æ�ÌÎÉyÏÖ¾�Çªd\?èÝ8>yµ�¢¤f ß�Ò�ÀÂÉyÒËÉyÀÂÆ�ÌÎÉyÏÖ¾�Å�Éy»ªÒÖ¾�ÀÄ¾�¼ÄÉxÅÖ¾�»dÇÃ¾�»H¾�ÀÂÔ2º�Ì�¼Ä¶�Æ�¼Äº�ÀÄ¾�»dÅ�¶�ÇÎÉy»ªÀÂ¶�Æ�º�ÀÂ»ÂÉy»aÅ�¶�ÇÊÖ¾�Ï�Æ�É
Ò�ÀÂº�¶�ÊÖ¾�»�ßuÐ�¾�ÇÎ¸yº�Ï�Éy»HðÖÆ¿Õ�¶�ÀÂÉy»bÅ�¶gÒÖ¾�ÀÄó�Ü1¶�¼ÄÀÂÉy»�dÑ�+�!fªÔ2º�¶�Å�¶�»ÂÆ�ÀÂÌÎÊ�¶�Ï�ÇÃ¾K»ÂÌÎÜaº�ÇÃ¾�Æ�Ì�ÍyÏ|Ï2º�Ü1æ�ÀÂÌÎÆW¾D¾
ÀÂ¶W¾�ÇÎÌÎØW¾�À�ÝèÞ!ÇÑÏ�ÉyÜaÊ�ÀÂ¶ÓðÖÏÖ¾�ÇÑÅ�¶¹ÇÎÉy»]ðÖÆ¿Õ�¶�ÀÂÉy»RÅ�¶�ÇÑ¶÷é½¶�Æ�ºè¼¿¾�Ê�ÇÎ¶õÐ×ÇÃ¾HÜ�¾�ÇÎÇÎ¾HÆ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�ÇË»Â¶¹ÉyÊè¼ÄÌÎ¶�Ï�¶
ÀÂ¶�»ÂÉyÇ�êxÌÎ¶�Ï�Å�ÉÚÇÃ¾aê�¾�ÀÂÌÃ¾�Ê�ÇÎ¶54�687�9	:<;�=�¶�Ï·¼ÄÌÎ¶�Ü1ÒËÉÚÅ�¶ª¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ·ÒÖ¾�ÀÄ¾b¶�ÇsÀÂ¶�Æ�º�ÀÂ»ÂÉ�»Â¶�ÇÎ¶�Æ�Æ�ÌÎÉyÏÖ¾�Å�É�ÝÖïÛÅ�¶�A
Ü�ó�»�ßsÇÃ¾·¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍ�ÏF¸y¶�Ï�¶�ÀÄ¾�ðÖÆ Õ�¶�ÀÂÉy»HÅ�¶1ÀÂ¶�ÌÎÏ�ÌÎÆ�ÌÎÉvd àcá$ÏcàcâcÉ$È��JÌ$Ë f�d\?èÝ8>yµ�¢¤f¹¶�Ï�ÆW¾�ÅÖ¾·Ì�¼Ä¶�ÀÄ¾�Æ�ÌÎÍyÏFÅ�¶�Ç
Ü1æ�¼ÄÉxÅ�ÉbÜbº�Ç�¼ÄÌ�Ü�¾�Ç�ÇÎ¾èÝ
ä�¾F¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ�Ï�ÉFÌÎÜ1ÒËÉyÏ�¶�ßuÌÎÏ�ÌÎÆ�ÌÃ¾�Ç�ÜÚ¶�Ï¥¼Ä¶�ßlÏ�ÌÎÏ�¸yù�Ï�ÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉF¾FÇÎÉy»aÀÂ¶�Æ�º�ÀÂ»ÂÉy»�ßû»ÂÌÎÏ�¶�ÜaÊÖ¾�ÀÂ¸yÉ�ß

ÅÖ¾�Å�ÉÚÔ2º�¶ªÇÃ¾b¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍ�Ïg¶�»Rº�ÏÖ¾b»ÂÌÎÜaº�ÇÃ¾�Æ�Ì�ÍyÏ×ÌÎÏ2¼Ä¶�Ï�»ÂÌ�ê�¾b¶�Ï�ÆWó�ÇÎÆ�º�ÇÎÉ�ßèÇÃ¾a¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏ·Å�¶ªÆ�ÇÎ¾�»ÂÌ�ðÖÆW¾�Æ�ÌÎÍyÏ
ºè¼ÄÌÎÇÎÌ�ØW¾�ÅÖ¾¹Ê�¶�Ï�¶�ðÖÆ�ÌÃ¾H¾d¾�Ô2º�¶�ÇÎÇÎÉy»!ÀÄ¶�Æ�º�ÀÂ»ÄÉ�»]Æ�ÉyÏ�Ü�¾WÐyÉyÀûÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉªÅ�¶RÒ�ÀÂÉxÆ�¶�»Ä¾�Å�ÉyÀûÐÚÜ1¶�Ï�ÉyÀ!ÆW¾�ÀÂ¸¥¾
Å�¶¹¼ÄÀÄ¾�ÊÖ¾zé½É�ÝÖä�¾b¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏK¶�»RÇÃ¾a»ÂÌÎ¸yº�ÌÎ¶�Ï2¼Ä¶�ø

rango =







FLOPS si CPU15 ≥ 1;

FLOPS · CPU15 si CPU15 < 1.

d\:èÝ6�+f
Å�ÉyÏ�Å�¶

FLOPS
¶�»]¶�ÇËÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉdÒ�Ì�Æ�Éa¾�ÇÎÆW¾�Ï�ØW¾�Ê�ÇÎ¶RÒËÉyÀ¶�Ç�Ò�ÀÂÉxÆ�¶�»Ä¾�Å�ÉyÀ]Å�¶�ÇËÀÂ¶�Æ�º�ÀÂ»ÂÉHÐ

CPU15
¶�»

ÇÃ¾OÆW¾�ÀÂ¸¥¾ÓÒ�ÀÂÉyÜ1¶�Å�ÌÎÉÓ¶�ÏbÇÎÉy»uù�Ç�¼ÄÌÎÜÚÉy»V��>RÜ1ÌÎÏxºè¼ÄÉy»�Ý�îÈ¾�ÊË¶ÈÅ�¶�»½¼¿¾�ÆW¾�ÀlÔ2º�¶�ßy¶�Ïa¶�ÇèÆW¾�»ÂÉ¹Å�¶ à��÷Ê
ÐRËrÏ��ÚÐ Õ�¶�¼Ä¶�A
ÀÂÉy¸yæ�Ï�¶�Éy»�ß

FLOPS
¶�»]¶�ÇËÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï2¼ÄÉdÒ�ÀÂÉyÜ1¶�Å�ÌÎÉdÅ�¶Ó¼ÄÉ2Å�Éy»]ÇÎÉy»Ï�ÉxÅ�Éy»]Å�¶õÆWó�Ç�Æ�º�ÇÎÉ�ÝèçxÌÎÏ�¶�ÜbÊÖ¾�ÀÂ¸yÉ�ß

¶�ÏÚÇÎ¾ÓÇÎÌ�¼Ä¶�ÀÄ¾�¼Äº�ÀÄ¾O»Â¶ÛÒ�ÀÂÉyÒËÉyÏ�¶�ÏbÉ�¼ÄÀÄ¾�»!¾�Ç�¼Ä¶�ÀÂÏÖ¾�¼ÄÌ�ê�¾�»�Ý�ìuÉyÀl¶÷é½¶�Ü1Ò�ÇÎÉ�ß�¶�Ïb¶�ÇèÒ�ÀÂÉzÐy¶�Æ�¼ÄÉdöOÉyÀÂÅ�º�ô¹ÀÂÌÎÅ&����?@=@�
»Â¶d»ÂÌÎ¸yº�¶dº�ÏÖ¾1¾�Ò�ÀÂÉ+�èÌÎÜ�¾�Æ�Ì�ÍyÏ�Ü�ó�»RÆ�ÉyÏ�»Â¶�À½ê�¾�Å�ÉyÀÄ¾èß�ÌÎ¸yºÖ¾�ÇÃ¾�Ï�Å�É

FLOPS
¾�Ç�ÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉÚÅ�¶�Ç�Ï�ÉxÅ�É

Ü�ó�»ÛÇÎ¶�Ï¥¼ÄÉ�Ý
äsÉy»H¶�»ÂÆ�¶�ÏÖ¾�ÀÂÌÎÉy»HÅ�¶�»ÂÆ�ÀÂÌ�¼ÄÉy»H¶�Ï|ÇÃ¾�»d»ÂÌÎ¸yº�ÌÎ¶�Ï2¼Ä¶�»d»Â¶�Æ�Æ�ÌÎÉyÏ�¶�»Háüº�¶�ÀÂÉyÏ|Æ�ÀÂ¶W¾�Å�Éy»a¾�À½¼ÄÌ�ðÖÆ�ÌÃ¾�Ç�ÜÚ¶�Ï2¼Ä¶�ßs»ÂÌÎÏ

¶�ÜaÊÖ¾�ÀÂ¸yÉ�ßèÀÂ¶�Ò�ÀÂ¶�»Â¶�Ï¥¼¿¾�Ï·»ÂÌ�¼ÄºÖ¾�Æ�ÌÎÉyÏ�¶�»ÈÀÂ¶W¾�ÇÎ¶�»ÛÔ2º�¶¹Ò�º�¶�Å�¶�Ï·É2Æ�º�ÀÂÀÂÌÎÀÈ¶�Ï�º�Ï�¶�Ï¥¼ÄÉyÀÂÏ�É�ô¹ÀÂÌÎÅÑÝèäsÉy»È¶��èÒË¶�A
ÀÂÌÎÜ1¶�Ï¥¼ÄÉy»]»Â¶õÕÖ¾�ÏgÀÂ¶W¾�ÇÎÌÎØW¾�Å�ÉH¶�Ïg¶�Ç�ÊÖ¾�Ï�Æ�ÉbÅ�¶õÒ�ÀÂº�¶�ÊÖ¾�»ÈÙRåRôªìÛßxÔ2º�¶¹»Â¶õÅ�¶�»ÂÆ�ÀÂÌÎÊË¶õ¶�Ï�ÇÎ¾H»Â¶�Æ�Æ�ÌÎÍyÏgïHÝ6�
Å�¶ªÇÎÉy»R¾�ÒËæ�Ï�Å�ÌÎÆ�¶�»�Ý

`N^:íN^	]_^ óOgih"lÙk�£de2t	ïðtugib0j7Úúndg×kdbÕÖØgilÙkme2h"Ú>� g/©�Úîe

Þ!Ï�¶�»½¼Ä¶�ÆW¾�»ÂÉ�ßl¶�ÇÈÌÎÏ2¼Ä¶�À½ê�¾�ÇÎÉ[Å�¶gÅ�¶�»ÂÆ�º�Ê�ÀÂÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ[»Â¶�ÕÖ¾[¶�»½¼¿¾�Ê�ÇÎ¶�Æ�ÌÎÅ�É[Å�¶�ÇÎÌÎÊË¶�ÀÄ¾�ÅÖ¾�Ü1¶�Ï¥¼Ä¶g¾[º�Ï
ê�¾�ÇÎÉyÀûÊÖ¾zé½É&d\;�?ª»Â¶�¸yº�Ï�Å�Éy»cfûÒÖ¾�ÀÄ¾dÀÂ¶W¾�Æ�Æ�ÌÎÉyÏÖ¾�ÀûÀÄó�Ò�ÌÎÅÖ¾�Ü1¶�Ï¥¼¿¶O¾�Ï¥¼Ä¶Ó¾�ÒÖ¾�ÀÂÌÎÆ�ÌÎÉyÏ�¶�»ûÅ�¶ÓÏ2º�¶�êyÉy»]ÀÂ¶�Æ�º�ÀÂ»ÂÉy»�Ý
Þ!ÇÒË¶�À½ðÖÇ]Å�¶�¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�Å�¶�ÇÃ¾K¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ~»Â¶×Ò�ÀÂ¶�»Â¶�Ï¥¼¿¾D¶�Ï�ÇÃ¾�ðÖ¸yº�ÀÄ¾�:èÝ ÿèÝ�âãÏ�ÌÎÆ�ÌÃ¾�ÇÎÜÚ¶�Ï2¼Ä¶�ß�»ÂÍyÇ�ÉDÇÎÉy»
ÀÂ¶�Æ�º�ÀÂ»ÂÉy»1Å�¶gâ½î]ï¹çèÞ�¶�»½¼¿ó�Ï�Å�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶�»aÒÖ¾�ÀÄ¾[¶�Ï¥êxÁÎÉFÅ�¶×¼ÄÀÄ¾�ÊÖ¾�é½Éy»�ßuÐ¥¾[Ô2º�¶!?��+� ��@ A<B��ÕÖ¾�Ê�ÁÃ¾D»ÂÌÎÅ�É
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Å�¶�»ÂÆ�ÉyÏ�¶�Æ�¼¿¾�Å�ÉaÒËÉyÀûÀÄ¾�Ø�ÉyÏ�¶�»]Å�¶OÜ�¾�Ï¥¼Ä¶�Ï�ÌÎÜ1Ì�¶�Ï¥¼ÄÉ�Ý¥Þ!ÇFá�Þ0À�ã$Á.á�ÂÄÞCÀ�Þ���Þ=Â6Ý�ã6áõ¶�ÇÎÌÎ¸y¶DC	EJ��F��GB¹ÒÖ¾�ÀÄ¾ª¶÷é½¶�Æ�ºè¼¿¾�À
¶�Çû¼ÄÀÄ¾�ÊÖ¾�é½É·Ð~ÇÎÉy»ªðÖÆ¿Õ�¶�ÀÂÉy»a»ÂÉyÏ|¼ÄÀÄ¾�Ï�»½áü¶�ÀÂÌÎÅ�Éy»�düÒ�ÀÂ¶�ÒÖ¾�ÀÄ¾�Æ�ÌÎÍyÏ~Ð�¶�Ï¥êxÁÎÉD¶�Ï|¶�ÇÒË¶�ÀÂÌÎÉxÅ�ÉKÅ�¶�Ç»Â¶�¸yº�Ï�Å�É
?�¾�Ç`:@=�f ÝRÞ!Çõ¼ÄÀÄ¾�ÊÖ¾�é½É�¶�Ü1Ò�ÌÎ¶�ØW¾�¾�¶÷é½¶�Æ�ºè¼¿¾�ÀÂ»Â¶Sdü»Â¶�¸yº�Ï�Å�ÉS:@=�f ÝRÞ!ÇªÒ�¶�ÀÂÌÎÉxÅ�É�Å�¶FÅ�¶�»ÂÆ�º�Ê�ÀÂÌÎÜ1ÌÎ¶�Ï2¼ÄÉ
¶��èÒ�ÌÎÀÄ¾�dü»Â¶�¸yº�Ï�Å�É���7@?
fÓÐ~¶�Ç_á�Þ0À�ã$Á.á�ÂÄÞÄÀ�Þ���Þ=Â6Ý�ã6á×¶�Ï�Æ�º�¶�Ï¥¼ÄÀÄ¾DÔ2º�¶"?��+� ��@ A<B��Ò�ÀÂ¶�»Â¶�Ï¥¼¿¾DÜ�¾WÐyÉyÀdÀÄ¾�Ï�¸yÉ
Ô2º�¶d¶�ÇsÀÂ¶�Æ�º�ÀÂ»ÂÉ1ÉyÀÂÌÎ¸yÌÎÏÖ¾�Ç|düÒ�¶�ÀÂÌÎÉxÅ�ÉÚÅ�¶�Çs»Â¶�¸yº�Ï�Å�É���7	?Ú¾�Ç|��=�7�f ÝÖÞ!ÇsÒ�ÀÂÉxÆ�¶�»ÂÉ1Å�¶ªÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏg»Â¶ªÌÎÏ�ÌÎÆ�ÌÃ¾
¶�Ï¥¼ÄÉyÏ�Æ�¶�»�düÆW¾�Ï�Æ�¶�ÇÎ¾�Æ�ÌÎÍyÏÑßsÒ�ÀÄ¶�ÒÖ¾�ÀÄ¾�Æ�ÌÎÍyÏÑßsðÖÏÖ¾�ÇÎÌÎØW¾�Æ�ÌÎÍ�Ï[ÐF¶�Ï2êxÁÎÉ·¶�Ï|¶�ÇûÒË¶�ÀÄÌ�ÉxÅ�É·Å�¶�Ç»Â¶�¸�º�Ï�Å�É���=�7�¾�Ç
7@:�;
f Ý$�uÌÎÏÖ¾�ÇÎÜÚ¶�Ï¥¼Ä¶õ¶�ÇÑ¼ÄÀÄ¾�ÊÖ¾�é½ÉbÆ�ÉyÜ1Ò�ÇÎ¶�¼¿¾b»Âº·¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ·¶�Ï,?��+� ��@ A<B��Ý
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V iXWZYF[7\ :èÝ ÿèø�ìI¶�À½ðÖÇsÅ�¶ª¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ·Å�¶ªÇÃ¾Ú¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏgÆ�ºÖ¾�Ï�Å�É1»Â¶ªÅ�¶�»ÂÆ�º�Ê�ÀÂ¶dº�Ï·ÀÂ¶�Æ�º�ÀÂ»ÂÉ�Ü1¶÷é½ÉyÀ�Ý
ä�¾DðÖ¸yº�ÀÄ¾e:èÝ ÿ[Üaº�¶�»½¼ÄÀÄ¾[Ô2º�¶·¶�ÇÈ¼ÄÌÎ¶�Ü1Ò�É[Å�¶�¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�¼ÄÉ�¼¿¾�ÇÈ¶�»Úº�ÏN=�7�»�Ü1¶�Ï�ÉyÀbÆ�ºÖ¾�Ï�Å�É~¶�Ç

¼ÄÀÄ¾�ÊÖ¾zé½É�¶�»ÓÜ1ÌÎ¸yÀÄ¾�Å�É�Ý�Þ!»½¼¿¾1Ü1¶÷é½ÉyÀÄ¾1Ò�ÉxÅ�ÀÂÁÃ¾1»Â¶�ÀÓÌÎÏ�Æ�ÇÎº�»ÂÉ1Ü�¾WÐ¥ÉyÀRÒÖ¾�ÀÄ¾Ú¼¿Ì�¶�Ü1ÒËÉy»OÅ�¶H¶÷é½¶�Æ�º�Æ�ÌÎÍyÏKÜ�ó�»
ÇÃ¾�ÀÂ¸yÉy»�ßÑÐ¥¾·Ô2º�¶�¶�Ç!¼ÄÌÎ¶�Ü1ÒËÉ·Å�¶1Ü1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ�d�ÿ
>�»Â¶�¸yº�Ï�Å�Éy»cfªÀÂ¶�Ò�ÀÂ¶�»Â¶�Ï¥¼¿¾K¶�Çp7@?�»�Å�¶�Ç!¼ÄÌÎ¶�Ü1ÒËÉ�¼ÄÉ�¼¿¾�Ç
Å�¶�¶÷é½¶�Æ�º�Æ�ÌÎÍyÏÑÝlÞ!»aÌÎÏ¥¼Ä¶�ÀÂ¶�»Ä¾�Ï¥¼Ä¶×ÀÂ¶�Ü�¾�ÀÂÆW¾�ÀdÔ2º�¶×ÇÃ¾·Ü1¶÷é½ÉyÀÄ¾·ÉyÊè¼Ä¶�Ï�ÌÎÅÖ¾·Ü1¶�Å�ÌÃ¾�Ï¥¼Ä¶1ÇÃ¾·Ü1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ~Å�¶�Ç
¼ÄÀÄ¾�ÊÖ¾zé½É�Å�¶�ÒË¶�Ï�Å�¶1¶�Ï�ÉyÀÂÜ1¶�Ü1¶�Ï¥¼Ä¶bÅ�¶ÚÇÃ¾gÆW¾�Ï¥¼ÄÌÎÅÖ¾�ÅFÅ�¶b¼ÄÀÄ¾�ÊÖ¾zé½É�Æ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�ÇIÐ¥¾�ÀÂ¶W¾�ÇÎÌÎØW¾�Å�É×ÒËÉyÀ
ÇÃ¾D¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍ�Ï�Ð�ÇÃ¾K»ÂÉyÊ�ÀÂ¶�ÆW¾�ÀÂ¸¥¾[ÌÎÏ�Å�º�Æ�ÌÎÅÖ¾KÒ�ÉyÀaÇÃ¾KÜ1ÌÎ¸yÀÄ¾�Æ�ÌÎÍ�Ï�� <B��ß|;
7+�ýÝuÙu¾�ÜbÊ�Ì�æ�Ï�¶�»bÌÎÏ¥¼Ä¶�ÀÂ¶�»Ä¾�Ï¥¼Ä¶
ÀÂ¶�Æ�ÉyÀÂÅÖ¾�À�Ô2º�¶DÇÃ¾~Õ�¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï¥¼¿¾[¼¿¾�ÜbÊ�ÌÎæ�Ï�ÒË¶�ÀÂÜ1Ì�¼Ä¶K¾�ÇOº�»ÂºÖ¾�ÀÂÌÎÉ~áüÉyÀÂØW¾�À1ÇÃ¾~ÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ�Å�¶Dº�Ï
¼ÄÀÄ¾�ÊÖ¾zé½ÉÚÒÖ¾�ÀÄ¾bÅ�¶�¼Ä¶�Æ�¼¿¾�ÀRÏxº�¶�êyÉy»OÀÂ¶�Æ�º�ÀÂ»ÂÉy»�Ý
`N^:íN^4Ñr^ óOgÙj7gilÙlÙtuÔ_b ndg kdbdf óOgisîe2f_ndf_lÙtuÔ_bÕndg��#ÖØgibdndt	ïðtugib0j7Ú

Þ!Ç�á�Þ0À�ã$Á.á�ÂÄÞbÀ�Þ���Þ=Â6Ý�ã6áa¶�Ï�Æ�º�¶�Ï2¼ÄÀÄ¾×¾IHJF	�	@ HÆ�ÉyÜ1É1Ü1¶÷é½ÉyÀOÀÂ¶�Æ�º�ÀÂ»ÂÉ�ß�Ð·»Â¶H¶�Ï¥êxÁÃ¾�¶�Ç�¼ÄÀÄ¾�ÊÖ¾�é½É�düÒ�ÀÂ¶�A
ÒÖ¾�ÀÄ¾�Æ�ÌÎÍyÏ�Ð�¶�Ï¥êxÁÎÉ�¶�ÏY¶�ÇOÒ�¶�ÀÂÌÎÉxÅ�É~Å�¶�ÇR»Ä¶�¸yº�Ï�Å�Éä?�¾�Ç�:@=�f Ý]çxÌÎÏ�¶�ÜaÊÖ¾�ÀÂ¸yÉ�ßKHJF	�	@ ·»Â¶K»Ä¾�¼Äº�ÀÄ¾~Æ�ÉyÏ
º�ÏÖ¾·ÆW¾�ÀÂ¸¥¾�Å�¶Ú¼ÄÀÄ¾�ÊÖ¾zé½É·ÌÎÏ¥¼Ä¶�Ï�»ÂÌ�ê�¾�¶�Ï�ÆWó�ÇÎÆ�º�ÇÎÉvdü»Â¶�¸yº�Ï�Å�ÉU:@=�f ÝIî]ÉyÜ1É�ÀÂ¶�»Âº�Ç�¼¿¾�Å�É�ß�¶�Ç�à¬Þ�á��4ã6á å Ü�æ�ÂÄÞ
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Þ��$Ü��qÁ�Ü"Ýuã�á×Å�¶�¼Ä¶�Æ�¼¿¾Kº�ÏÖ¾KÅ�¶�¸yÀÄ¾�ÅÖ¾�Æ�Ì�ÍyÏ�Å�¶�ÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ·Æ�ºÖ¾�Ï�Å�ÉK¶�Çû¼ÄÌÎ¶�Ü1ÒËÉ·Å�¶1Ì�¼Ä¶�ÀÄ¾�Æ�ÌÎÍyÏ~¶��èÆ�¶�Å�¶
¶�Çû¼ÄÌÎ¶�Ü1ÒËÉ·Ü�ó��èÌÎÜ1É�Å�¶×Ì�¼Ä¶�ÀÄ¾�Æ�ÌÎÍ�Ï�¶�»½¼¿¾�Ê�ÇÎ¶�Æ�ÌÎÅ�Éäd4=
?·»Â¶�¸yº�Ï�Å�Éy»cf ÝlÞ!Çû¼ÄÀÄ¾�ÊÖ¾�é½É·»Â¶×Ü1ÌÎ¸yÀÄ¾�¾L?��+� ��@ A<B�
düÆW¾�Ï�Æ�¶�ÇÃ¾�Æ�ÌÎÍyÏÑßyÒ�ÀÂ¶�ÒÖ¾�ÀÄ¾�Æ�ÌÎÍyÏÑß�ðÖÏÖ¾�ÇÎÌÎØW¾�Æ�ÌÎÍyÏaÐb¶�Ï¥êxÁÎÉª¶�Ï�¶�ÇÖÒ�¶�ÀÂÌÎÉxÅ�ÉªÅ�¶�ÇÖ»Â¶�¸yº�Ï�Å�É�7@?yÿª¾�Ç$:�?@=�f ßyÅ�ÉyÏ�Å�¶
Æ�ÉyÏ¥¼ÄÌÎÏxùÖ¾b¶÷é½¶�Æ�ºè¼¿ó�Ï�Å�Éy»Â¶HÅ�¶�»ÂÅ�¶H¶�Ç�ù�Ç�¼ÄÌÎÜ1ÉbÆ�ÉyÏ¥¼Ä¶��x¼ÄÉ�¸yºÖ¾�ÀÂÅÖ¾�Å�É�Ý�Þ!Ç�ÒË¶�À½ðÖÇ�Å�¶d¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ·ÒÖ¾�ÀÄ¾Ú¶�»½¼¿¾
»ÂÌ�¼ÄºÖ¾�Æ�ÌÎÍyÏÚ»Â¶OÜaº�¶�»½¼ÄÀÄ¾d¶�Ï�ÇÃ¾õðÖ¸yº�ÀÄ¾!:èÝ6�+?èÝ2Þ!Ï�¶�»½¼Ä¶OÆW¾�»ÂÉ�ß2¶�ÇÖ¼ÄÌÎ¶�Ü1Ò�É¹¼ÄÉ�¼¿¾�ÇÖÅ�¶O¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ1¶�»º�Ï�:
>�»
Ü1¶�Ï�ÉyÀÓÆ�ºÖ¾�Ï�Å�É×¶�ÇI¼ÄÀÄ¾�ÊÖ¾zé½É�¶�»õÜ1ÌÎ¸yÀÄ¾�Å�É�Ý�Þ!ÇuÆ�Éy»½¼Ä¶aÅ�¶HÇÃ¾1Ü1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏäd�ÿ
>Ú»Â¶�¸yº�Ï�Å�Éy»cfÓ¶�»¹¾�ÇÎÀÂ¶�Å�¶�Å�ÉyÀ
Å�¶�Ç07B� »�Å�¶�ÇÑ¼ÄÌÎ¶�Ü1Ò�Éb¼ÄÉ�¼¿¾�ÇÑÅ�¶ª¶÷é½¶�Æ�º�Æ�Ì�ÍyÏÑÝ
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V iXWZYF[7\ :èÝ6�+?èølìI¶�À½ðÖÇÈÅ�¶×¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�Å�¶×ÇÃ¾D¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍ�Ï�Æ�ºÖ¾�Ï�Å�É[»Â¶�¾�Ò�ÇÎÌÎÆW¾·º�ÏÖ¾DÆW¾�ÀÂ¸¥¾KÅ�¶�¼ÄÀÄ¾�ÊÖ¾�é½É¾�À½¼ÄÌ�ðÖÆ�ÌÃ¾�Ç�Ý

`N^:íN^'`N^ óOgÙj7gilÙlÙtuÔ_b ndg kdb ¢mf��.�uÚ

Þ!ÇZá�Þ0À�ã$Á.á�ÂÄÞ�À�Þ���Þ=Â6Ý�ã6ád¶�Ï�Æ�º�¶�Ï¥¼ÄÀÄ¾1¾MHJF	�	@ õÆ�ÉyÜ1ÉbÜ1¶÷é½ÉyÀÈÀÂ¶�Æ�º�ÀÂ»ÂÉ�ß�»Â¶õ¼ÄÀÄ¾�Ï�»½ðÖ¶�ÀÂ¶�Ï·ÇÎÉy»]ðÖÆ¿Õ�¶�ÀÂÉy»ÛÐ
»Â¶b¶�Ï2êxÁÃ¾×¶�Çu¼ÄÀÄ¾�ÊÖ¾�é½ÉedüÒ�ÀÂ¶�ÒÖ¾�ÀÄ¾�Æ�ÌÎÍ�Ï[ÐD¶�Ï¥êxÁÎÉ�¶�ÏF¶�ÇlÒË¶�ÀÂÌÎÉ2Å�ÉgÅ�¶�Ç!»Â¶�¸�º�Ï�Å�É�?g¾�ÇK=�>�f Ý�ïÓÇlÒ�ÀÂÌÎÏ�Æ�ÌÎÒ�ÌÎÉ�ß
¶�ÇR¼ÄÀÄ¾�ÊÖ¾�é½É�»Â¶D¶÷é½¶�Æ�ºè¼¿¾�Ï�ÉyÀÂÜ�¾�ÇÎÜÚ¶�Ï2¼Ä¶�Ý]çxÌÎÏY¶�ÜaÊÖ¾�ÀÂ¸yÉ�ßHJF	�	@ D¶�»�Å�¶�»ÂÆ�ÉyÏ�¶�Æ�¼¿¾�Å�É dü»Â¶�¸yº�Ï�Å�É���7�>�f Ý
íÓ¶�»ÂÒ�º�æ�»õÅ�¶�>@?Ú»Â¶�¸yº�Ï�Å�Éy»�ßË»Â¶HÅ�¶�¼Ä¶�Æ�¼¿¾�¶�Çsá�¾�ÇÎÇÎÉbÅ�¶HÆ�ÉyÏ�¶��èÌÎÍyÏ·Ð�¶�Ç�¼ÄÀÄ¾�ÊÖ¾zé½É1¶�»ÓÜ1ÌÎ¸yÀÄ¾�Å�É1¾N?��+� ��@ A<B�
düÒ�ÀÂ¶�ÒÖ¾�ÀÄ¾�Æ�ÌÎÍyÏ·Ð�¶�Ï¥êxÁÎÉ�¶�ÏD¶�ÇIÒ�¶�ÀÂÌÎÉxÅ�É1Å�¶�ÇI»Â¶�¸yº�Ï�Å�É���<�>1¾�Çt7�>@?
f Ý�ä�¾�¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍ�Ï·¶�»Ó¶÷é½¶�Æ�ºè¼¿¾�ÅÖ¾1Å�¶
Ï2º�¶�ê¥ÉDÅ�¶�»ÂÅ�¶×¶�ÇûÒ�ÀÂÌÎÏ�Æ�ÌÎÒ�ÌÎÉ·Å�¶�Ê�ÌÎÅ�ÉD¾·Ô2º�¶�ÇÃ¾�Ü�ó�Ô2º�ÌÎÏÖ¾�ÇÎÉxÆW¾�Ç!Ï�É·¼ÄÌÎ¶�Ï�¶×¾�Æ�Æ�¶�»ÂÉ[¾·ÇÎÉy»ªðÖÆ¿Õ�¶�ÀÂÉy»HÅ�¶
ÀÂ¶�ÌÎÏ�ÌÎÆ�ÌÎÉg¸y¶�Ï�¶�ÀÄ¾�Å�Éy»H¶�ÏOHJF	�	@ �Ý0�uÌÎÏÖ¾�Ç�Ü1¶�Ï¥¼Ä¶�ßÑ¶�Ç!¼ÄÀÄ¾�ÊÖ¾�é½É�Æ�ÉyÜ1Ò�ÇÎ¶�¼¿¾�»Âº�¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�¶�ÏP?��+� ��@ A<B��ÝuÞ!Ç
ÒË¶�À½ðÖÇsÅ�¶ª¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ·Å�¶ªÇÃ¾b¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ×»Â¶dÜaº�¶�»½¼ÄÀÄ¾b¶�Ï·ÇÃ¾aðÖ¸yº�ÀÄ¾9:èÝ6���yÝ
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`N^:íN^�òm^ prk���gZe2f_lÙtuÔ_bÕndg���ª tug:ï �KÚQ� �RNt	ïðÚ ndgqprkdhx��gibdh"tuÔ_b
âãÏ�ÌÎÆ�ÌÃ¾�ÇÎÜÚ¶�Ï2¼Ä¶�ßj»Â¶È»Â¶�ÇÎ¶�Æ�Æ�Ì�ÉyÏÖ¾S?��+� ��@ A<B�ÈÒÖ¾�ÀÄ¾OÇÃ¾O¶÷é½¶�Æ�º�Æ�ÌÎÍyÏÑß�»Â¶¼ÄÀÄ¾�Ï�»½ðÖ¶�ÀÂ¶�ÏbÇÎÉy»�ðÖÆ¿Õ�¶�ÀÂÉy»uÐd»Â¶È¶�Ï¥êxÁÃ¾

¶�ÇI¼ÄÀÄ¾�ÊÖ¾zé½É düÒ�ÀÂ¶�ÒÖ¾�ÀÄ¾�Æ�ÌÎÍyÏKÐK¶�Ï¥êxÁÎÉg¶�Ï[¶�ÇuÒ�¶�ÀÂÌÎÉxÅ�É×Å�¶�Çu»Â¶�¸yº�Ï�Å�É�?×¾�ÇK>B��f Ý�Þ!ÇI¼ÄÀÄ¾�ÊÖ¾�é½É�»Â¶bÒ�ÉyÏ�¶a¶�Ï
¶�»ÂÒË¶�ÀÄ¾ª¶��èÒ�ÇÎÁÎÆ�Ì�¼¿¾�Ü1¶�Ï¥¼Ä¶ÈÜ1¶�Å�ÌÃ¾�Ï2¼Ä¶ÈÇÃ¾¹¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ1Å�¶�Ç�Æ�ÉyÜ1¾�Ï�Å�ÉdìP¢ÛçT�@º^»�¿@±b¶�Ï1¶�ÇÖ»ÂÌÎ»½¼Ä¶�Ü�¾¹ÀÂ¶�Ü1É�¼ÄÉ�Ý
Þ!ÇI¼ÄÀÄ¾�ÊÖ¾�é½É×¶�»¹ÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Å�É�¼¿¾�ÏDÒ�ÀÂÉyÏ2¼ÄÉ×Æ�ÉyÜ1Ég¶�ÇI¼ÄÌÎ¶�Ü1ÒËÉ�Ü�ó��èÌÎÜ1É�Å�¶a»Âº�»ÂÒË¶�Ï�»ÂÌÎÍyÏF¶�»½¼ ¾�Ê�ÇÎ¶�Æ�ÌÎÅ�É
d4=
?Ú»Â¶�¸yº�Ï�Å�Éy»cfR¶�»Ó¶��èÆ�¶�Å�ÌÎÅ�É�ÝËÞ!Ç�á�Þ0À�ã$Á.á�ÂÄÞ�À�Þ���Þ=Â6Ý�ã6áa»Â¶�ÇÎ¶�Æ�Æ�ÌÎÉyÏÖ¾UHJF	�	@ dÆ�ÉyÜ1É1»ÂÌÎ¸yº�ÌÎ¶�Ï2¼Ä¶ªÀÂ¶�Æ�º�ÀÂ»ÂÉ�ß�Ð
¶�ÇËÒ�ÀÂÉxÆ�¶�»ÂÉaÅ�¶ÓÜ1ÌÎ¸yÀÄ¾�Æ�ÌÎÍ�Ï1¶�»È¶�Ï¥¼ÄÉyÏ�Æ�¶�»ÈÌÎÏ�ÌÎÆ�ÌÃ¾�Å�É�düÆW¾�Ï�Æ�¶�ÇÃ¾�Æ�ÌÎÍyÏÑß2Ò�ÀÂ¶�ÒÖ¾�ÀÄ¾�Æ�ÌÎÍyÏÑß¥ðÖÏÖ¾�ÇÎÌÎØW¾�Æ�ÌÎÍyÏÚÐ1¶�Ï¥êxÁÎÉ
¶�Ï�¶�ÇÛÒË¶�ÀÂÌÎÉ2Å�ÉFÅ�¶�ÇÈ»Â¶�¸yº�Ï�Å�ÉN�+?
7D¾�Ç©�+;
>�f Ý|�uÌÎÏÖ¾�ÇÎÜ1¶�Ï¥¼Ä¶�ßu¶�Ç]¼ÄÀÄ¾�ÊÖ¾�é½É[Æ�ÉyÜ1Ò�ÇÎ¶�¼¿¾K»Âº�¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�¶�Ï
HJF	�	@ �Ý�Þ!ÇsÒË¶�ÀÂðÖÇsÅ�¶ª¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ·Å�¶ªÇÃ¾b¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍ�Ïg»Â¶dÜaº�¶�»½¼ÄÀÄ¾b¶�Ï·ÇÃ¾aðÖ¸yº�ÀÄ¾9:èÝ6��7xÝ

`N^:íN^4÷r^ � f0ï £ztuÚðndg×ÖØgiùÁkdtuh"t@j7Ú_h

Þ!Ç�Ü1æ�¼ÄÉxÅ�ÉHÜaº�Ç�¼ÄÌÎÜ1¾�Ç�ÇÎ¾ªÅ�¶�Ç�Æ�Í2Å�ÌÎ¸yÉbîp�líB¶�»Èº�Ï�¾�ÇÎ¸yÉyÀÂÌ�¼ÄÜÚÉdÜaº�Ç�¼ÄÌÎÜ1¾�Ç�ÇÎ¾ªÆ�ÉyÜ1Ò�ÇÎ¶�¼ÄÉ&d =5Êx�v����Êx���
Ë�� Å � �\Æ ß|�!µDô!f ÝuäsÉy»bÆWó�ÇÎÆ�º�Ç�Éy»a»Â¶gÌÎÏ�ÌÎÆ�ÌÎ¾�Ï|¶�Ï�ÇÃ¾KÜ�¾�ÇÎÇÎ¾·Ü�ó�»a¸yÀÂº�¶�»Ä¾DÐ�ßlº�ÏÖ¾Kê¥¶�ØgÔ2º�¶g¶�ÇÈ»ÂÌÎ»½¼Ä¶�Ü�¾
Å�ÌÎ»ÂÆ�ÀÂ¶�¼ÄÉ·¶�»dÀÂ¶�»Âº�¶�Ç�¼ÄÉ�ßsÇÃ¾g»ÂÉyÇÎº�Æ�ÌÎÍyÏF»Â¶Ú¼ÄÀÄ¾�Ï�»½ðÖ¶�ÀÂ¶�¾�Ç!»ÂÌÎ¸yº�ÌÎ¶�Ï¥¼Ä¶ÚÏ�Ì�êy¶�Ç!Ü�ó�»¹ðÖÏ�É�Ý�ä�¾�»ÂÉyÇÎº�Æ�ÌÎÍyÏFÒ�ÀÂÉ	A
ÇÎÉyÏ�¸¥¾�ÅÖ¾a¶�»O¶�Ï¥¼ÄÉyÏ�Æ�¶�»Óº�»Ä¾�ÅÖ¾ÚÆ�ÉyÜ1ÉÚ»ÂÉyÇÎº�Æ�ÌÎÍyÏ·¾�Ò�ÀÂÉ��èÌÎÜ�¾�ÅÖ¾bÅ�¶�ÇsÜ1æ�¼ÄÉxÅ�ÉÚÜaº�Ç�¼ÄÌÎÜ1¾�Ç�ÇÎ¾a¶�Ï·¶�»Â¶dÏ�Ì�ê¥¶�ÇýÝ
Þ!»½¼Ä¶OÒ�ÀÂÉxÆ�¶�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉª»Â¶OÀÂ¶�Ò�Ì�¼Ä¶OÕÖ¾�»½¼¿¾ªÔ2º�¶O»Â¶Ó¾�ÇÎÆW¾�Ï�ØW¾ª¶�Ç�Ï�Ì�êy¶�Ç�Ü�ó�»!ðÖÏ�ÉèÝxÞ!ÇÖ¼ÄÀÄ¾�ÊÖ¾zé½Éd¶�Ï�¶÷é½¶�Æ�º�Æ�Ì�ÍyÏ
»ÂÉyÇÎÌÎÆ�Ì�¼¿¾õº�ÏÖ¾dÜ�¾WÐ¥ÉyÀ!ÆW¾�Ï2¼ÄÌÎÅÖ¾�Å1Å�¶OÜ1¶�Ü1ÉyÀÂÌÃ¾¹åRï¹µ~ß2Å�¶©>B��7yµ�¢Y¾G7yô`¢Óß2¾�Ï¥¼Ä¶�»]Å�¶OÒ�ÀÂÉxÆ�¶�»¿¾�À]ÇÃ¾¹Ü�¾�A
ÇÎÇÃ¾×Ü�ó�»õðÖÏÖ¾�ÒÖ¾�ÀÄ¾�¾�»Â¶�¸yº�ÀÄ¾�ÀÂ»Â¶1Å�¶b¼Ä¶�Ï�¶�Àd»ÂºèðÖÆ�ÌÎ¶�Ï¥¼Ä¶1Ü1¶�Ü1ÉyÀÂÌÃ¾�Ò�ÀÂÌÎÏ�Æ�ÌÎÒÖ¾�ÇlÅ�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶�ÝÑÞ!Çl¼ÄÀÄ¾�ÊÖ¾�é½É
ÆW¾�ÜaÊ�ÌÃ¾õ¶�Ç�ðÖÆ¿Õ�¶�ÀÂÉdÅ�ÌÎÏÖó�Ü1ÌÎÆ�ÉõÆ�ÉyÏ1ÇÃ¾õ¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏ1Å�¶RÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»¡d4¼7è	�@³5¶�¼7è	µvè�çB· è�
�¹�¼7è�²�²B¶�»6ç$f!ÒÖ¾�ÀÄ¾
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V iXWZYF[7\ :èÝ6��7xøsìu¶�À½ðÖÇ!Å�¶1¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ~Å�¶1ÇÃ¾�¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍ�ÏFÆ�ºÖ¾�Ï�Å�É·»Â¶1¶��èÆ�¶�Å�¶�¶�Çl¼ÄÌÎ¶�Ü1ÒËÉ�Ü�ó��èÌÎÜ1É×Å�¶»Âº�»ÂÒË¶�Ï�»ÂÌÎÍyÏÑÝ
ÌÎÏ�Å�ÌÎÆW¾�À�ø

VXW ±$²"ö W è	µ^»@¼B½FöY:�¸@µÙö
²B¶�Z7è W\[8]	^\_*`	a\b8c
Ð×»ÂÉyÇÎÌÎÆ�Ì�¼¿¾Hº�ÏÖ¾bÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍ�ÏÑÝÖî]ÉyÜ1ÉbÀÂ¶�»Âº�Ç�¼¿¾�Å�ÉÚÅ�¶¹¶�»½¼¿¾Ú¾�Æ�¼ÄºÖ¾�ÇÎÌÎØW¾�Æ�ÌÎÍyÏÑßx¶�Ç�¼ÄÀÄ¾�ÊÖ¾�é½Éb¶�»ÛÜ1ÌÎ¸yÀÄ¾�Å�É
Å�¶NC	EJ��F��GBxßËÅ�ÉyÏ�Å�¶dáüº�¶aÌÎÏ�ÌÎÆ�ÌÎ¾�Ç�Ü1¶�Ï¥¼Ä¶d¶�Ï¥êxÌÃ¾�Å�É�Ð·Ô2º�¶aÏ�É×Æ�º�Ü1Ò�ÇÎ¶dÇÎÉy»OÏxº�¶�êyÉy»õÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»�ß�¾THJF	�	@ �ß
Ô2º�¶ª»ÄÁsÇÎÉy»ÈÆ�º�Ü1Ò�ÇÎ¶�Ý

I�ë�d9ë �/.�ó[È©u¯�°*R±b²�³H´ ´s³KJg©u Ã  �«d±g¯ �K®È«d®]¯�îH± ¦ ¬�«`óg²I«¹²�¯��ª«
î]ÉyÏ�»ÂÌÎÅ�¶�ÀÂ¶�Ü1Éy»Û¾�Õ�ÉyÀÄ¾Hº�ÏÖ¾a¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍ�Ï�Å�¶ÓÊÖ¾�ÀÂÀÂÌÎÅ�ÉHÅ�¶ÓÒÖ¾�ÀÄó�Ü1¶�¼ÄÀÂÉy»]Æ�ÉyÏ�»ÂÌÎ»½¼Ä¶�Ï¥¼Ä¶õ¶�Ï�7	?�?d¼¿¾�ÀÂ¶W¾�»

ÌÎÏ�Å�¶�ÒË¶�Ï�Å�ÌÎ¶�Ï¥¼Ä¶�»�ÝîÈ¾�ÅÖ¾K¼¿¾�ÀÂ¶W¾[ÆW¾�ÇÎÆ�º�ÇÃ¾K¶�ÇnÜÖº�é½É[»ÂÉyÊ�ÀÂ¶�º�ÏÖ¾DÒ�ÇÃ¾�ÆW¾DÅ�¶�ÇÎ¸¥¾�ÅÖ¾DÒÖ¾�ÀÄ¾Dº�Ï�Ï2ù�Ü1¶�ÀÂÉ[Å�¶
åR¶�ÐxÏ�ÉyÇÎÅ�»·Å�Ì�áü¶�ÀÄ¶�Ï2¼Ä¶�ßÛÅ�¶�»ÂÅ�¶

102 ÕÖ¾�»½¼ ¾ 104 ÝRìl¾�ÀÄ¾�¶�»½¼Ä¶~¶��èÒË¶�ÀÂÌÎÜ1¶�Ï¥¼ÄÉ�»Â¶~ºè¼ÄÌÎÇÎÌÎØ�Í�¶�ÇªÊÖ¾�Ï�Æ�É�Å�¶Ò�ÀÂº�¶�ÊÖ¾�»¤�õîÛµ&A½î]ï©¢Óß�Æ�ºèÐ¥¾�»ÈÒ�ÀÂÌÎÏ�Æ�ÌÎÒÖ¾�ÇÎ¶�»ÆW¾�ÀÄ¾�Æ�¼Ä¶�ÀÂÁÎ»½¼ÄÌÎÆW¾�»]¶�»½¼¿ó�ÏgÀÂ¶�»Âº�Ü1ÌÎÅÖ¾�»]¶�Ï×ÇÃ¾H»Â¶�Æ�Æ�ÌÎÍyÏgïHÝ87dÅ�¶
ÇÎÉy»R¾�ÒËæ�Ï�Å�ÌÎÆ�¶�»�Ý
Þ!Çx¼ÄÌÎ¶�Ü1ÒËÉO¼ÄÉ�¼¿¾�ÇxÅ�¶È¶÷é½¶�Æ�º�Æ�ÌÎÍyÏbÅ�¶ÈÇÃ¾Ó¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏdÒÖ¾�ÀÄ¾�Ü1æ�¼ÄÀÂÌÎÆW¾Ráüº�¶ÈÅ�¶¤a
<�<@aÓ»Â¶�¸yº�Ï�Å�Éy»ªdl7OÕ�ÉyÀÄ¾�»�ß

7@;dÜ1ÌÎÏ2ºè¼ÄÉy»!Ð��+aª»Â¶�¸yº�Ï�Å�Éy»cf ßèÆ�ÉyÏ�º�Ï�¼ÄÌÎ¶�Ü1ÒËÉªÜ1¶�Å�ÌÎÉdÅ�¶ÓÀÂ¶�»ÂÒ�º�¶�»½¼¿¾aÒ�ÉyÀû¼ÄÀÄ¾�ÊÖ¾�é½ÉdÅ�¶¡=
:d»Â¶�¸�º�Ï�Å�Éy»�Ý
ä�¾RðÖ¸yº�ÀÄ¾¡:èÝ6�+:RÜaº�¶�»½¼ÄÀÄ¾O¶�Ç2¼ÄÌÎ¶�Ü1ÒËÉRÜ1¶�Å�ÌÎÉOÅ�¶]ÀÂ¶�»ÂÒ�º�¶�»½¼¿¾ÓÒËÉyÀ�¼ÄÀÄ¾�ÊÖ¾zé½ÉÓ¶�ÏHÆW¾�ÅÖ¾Oº�Ï�ÉõÅ�¶ÇÎÉy»IÀÂ¶�Æ�º�ÀÂ»ÂÉy»
Å�¶�Ç�ÊÖ¾�Ï�Æ�É¹Å�¶ÛÒ�ÀÂº�¶�ÊÖ¾�»V�õîÛµ&A½î]ï©¢¡ÒyÇÃ¾�»lÊÖ¾�ÀÂÀÄ¾�»lÅ�¶Û¶�ÀÂÀÂÉyÀlÀÂ¶�Ò�ÀÂ¶�»Â¶�Ï¥¼¿¾�Ï1ÇÃ¾õÅ�¶�»ÂêxÌÎ¾�Æ�ÌÎÍyÏb¶�»½¼ ó�Ï�ÅÖ¾�À!Å�¶�Ç
¼ÄÌÎ¶�Ü1ÒËÉÚÅ�¶dÀÂ¶�»ÂÒ�º�¶�»½¼¿¾èÝÑÞ!»½¼ÄÉy»O¼ÄÌÎ¶�ÜÚÒËÉy»RÌÎÏ�Æ�ÇÎºèÐy¶�ÏKÇÃ¾Ú»ÂÉyÊ�ÀÂ¶�ÆW¾�ÀÂ¸¥¾1ÌÎÏ�Å�º�Æ�ÌÎÅÖ¾bÒËÉyÀO¶�Ç ¡b�\Æ
Æè�åÏRÎ���ÚÏ Å�¶
ô¹ÇÎÉyÊ�º�»�Ý¥ïÛÅ�¶�Ü�ó�»�ß2¶�Ç�¼ÄÌÎ¶�Ü1ÒËÉªÅ�¶O¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�Ü1¶�Å�ÌÎÉª¶�Ï��	�
��� ����õÌÎÏ�Æ�ÇÎºèÐ¥¶R¶�Ç�¼ÄÌÎ¶�Ü1ÒËÉªÅ�¶O¶�»ÂÒË¶�ÀÄ¾d¶�Ï�ÇÃ¾
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Ò�ÀÂº�¶�ÊÖ¾�»�dXe��f
��?-C�?�ß�Æ�ÉyÏ�;
7O»Â¶�¸yº�Ï�Å�Éy»!ÒËÉyÀI¼ÄÀÄ¾�ÊÖ¾zé½É�f ßz¶�»½¼ÄÉy»!ÀÂ¶�»Âº�Ç�¼¿¾�Å�Éy»uÀÂ¶�Ò�ÀÂ¶�»Â¶�Ï¥¼¿¾�ÏÚº�ÏÖ¾õÀÂ¶�Å�º�Æ�Æ�ÌÎÍyÏ
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V iXWZYF[7\ :èÝ6�+:èøWÙÛÌÎ¶�Ü1Ò�ÉÛÜ1¶�Å�ÌÎÉÛÅ�¶!ÀÂ¶�»ÂÒ�º�¶�»½¼¿¾ÛÐ¹Å�¶�»½êxÌÃ¾�Æ�ÌÎÍ�Ïª¶�»½¼¿ó�Ï�ÅÖ¾�ÀsÒÖ¾�ÀÄ¾ÛÇÃ¾È¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏõÅ�¶!ÊÖ¾�ÀÂÀÂÌÎÅ�ÉÅ�¶ªÒÖ¾�ÀÄó�Ü1¶�¼ÄÀÂÉy»Û¶�Ï·ÆW¾�ÅÖ¾bÀÄ¶�Æ�º�ÀÂ»ÄÉ1Å�¶�ÇsÊÖ¾�Ï�Æ�É1Å�¶ªÒ�ÀÂº�¶�ÊÖ¾�»�Ý

Þlê�¾�ÇÎº�¶�Ü1Éy»u¾�Õ�ÉyÀÄ¾ÓÇÎ¾OÒ�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏdÀÂ¶W¾�ÇÎÌÎØW¾�ÅÖ¾RÒ�ÉyÀuÇÃ¾OÕ�¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï¥¼¿¾Óô¹ÀÂÌÎÅ��>¾WÐdÆ�ÉyÜ1ÒÖ¾�ÀÄ¾�ÅÖ¾OÆ�ÉyÏ
ÇÃ¾õÒ�ÇÃ¾�Ï�Ì�ðÖÆ�¾�Æ�ÌÎÍyÏaÍyÒè¼ÄÌÎÜ�¾ÓÀÂ¶W¾�ÇÎÌÎØW¾�ÅÖ¾ÓÅ�¶ÛáüÉ�ÀÄÜ1¾õ¶�»½¼¿ó�¼ÄÌÎÆW¾èÝyÞ!»½¼¿¾ªÆ�ÉyÜ1ÒÖ¾�ÀÄ¾�Æ�Ì�ÍyÏbÅ�¶�Ê�¶Ûê¥¶�ÀÂ»Â¶R»ÂÍyÇÎÉ¹Æ�ÉyÜ1É
º�ÏÖ¾bÀÂ¶�áü¶�ÀÂ¶�Ï�Æ�ÌÃ¾èßÖÆ�ºèÐyÉ1ÉyÊxé½¶�¼ÄÌ�êyÉÚ¶�»R¶�»½¼¿¾�Ê�ÇÎ¶�Æ�¶�ÀRº�Ï�ÇÎÁÎÜ1Ì ¼Ä¶ÓÜ�ó��èÌÎÜ1ÉaÅ�¶ªÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉaÐ×Å�¶�»½¼¿¾�ÆW¾�ÀRÇÃ¾
ÌÎÜ1ÒËÉyÀ½¼¿¾�Ï�Æ�ÌÎ¾KÅ�¶�ÇÃ¾[Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ�¾�ÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾D¶�Ï�º�Ï�¶�Ï2¼ÄÉyÀÂÏ�É�ô¹ÀÂÌÎÅÑÝ!ä�¾[Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ�ÍyÒè¼ÄÌÎÜ�¾
Ü1ÌÎÏ�ÌÎÜÚÌ�ØW¾�ÀÂÁÎ¾ª¶�ÇË¼ÄÌÎ¶�Ü1ÒËÉd¼ÄÉ�¼¿¾�ÇËÅ�¶¹¶ãé½¶�Æ�º�Æ�ÌÎÍyÏgÅ�¶¹ÇÃ¾H¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍ�ÏUd ��É
ÉË�£�làÄ�@Ë��lÈ	Ì·¡1��â
ÏcÐrÉ��@Ì f�� ;
<xß5��?
>��ýß
¶�»]Å�¶�Æ�ÌÎÀ�ßx¶�Ç�¼ÄÌÎ¶�Ü1ÒËÉdÕÖ¾�»½¼¿¾HÔ2º�¶O¼ÄÉxÅ�Éy»]ÇÎÉy»ÀÂ¶�»Âº�Ç�¼¿¾�Å�Éy»]Å�¶ÓÇÃ¾d¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ1¶�»½¼¿ó�Ï×Å�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶�»ûÒÖ¾�ÀÄ¾H¶�Ç
º�»ÂºÖ¾�ÀÂÌÎÉ�ø

Minimizar

máx{NiT i} ∀i ∈ GR

sujeto a
∑

i∈GR

Ni − 200 = 0;

0 ≤ Ni ≤ 200 ∀i ∈ GR,
d\:èÝ87�f
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Ejecución en el host más rápido
Planificación óptima

Planificación de GridWay
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Å�¶1ÇÎÉy»ªðÖÆ¿Õ�¶�ÀÂÉy»�� ;
7xßP�+?
<+�ýÝIÞ!»½¼Ä¶�Õ�¶�Æ¿Õ�ÉD¶�»H¶�»ÂÒË¶�Æ�ÌÃ¾�ÇÎÜ1¶�Ï¥¼Ä¶1ÌÎÜ1Ò�ÉyÀ½¼¿¾�Ï2¼Ä¶b¶�Ï�¶�ÇÆW¾�»ÂÉKÅ�¶�¶÷é½¶�Æ�º�Æ�Ì�ÍyÏ
¾�ÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾gÅ�¶b¼ÄÀÄ¾�ÊÖ¾�é½Éy»�ßÑÐ¥¾�Ô2º�¶1ÇÃ¾gÜ1ÌÎ¸yÀÄ¾�Æ�ÌÎÍ�ÏFÀÂ¶�Ô2º�ÌÎ¶�ÀÂ¶1ÇÃ¾×¼ÄÀÄ¾�Ï�»½áü¶�ÀÂ¶�Ï�Æ�ÌÃ¾�Å�¶1¸yÀÄ¾�Ï�Å�¶�»ªðÖÆ¿Õ�¶�ÀÂÉy»
Å�¶ªÀÂ¶�ÌÎÏ�ÌÎÆ�ÌÎÉa¶�Ï2¼ÄÀÂ¶ªÇÎÉy»ÛÀÂ¶�Æ�º�ÀÂ»ÂÉy»OÅ�¶ª¶÷é½¶�Æ�º�Æ�ÌÎÍyÏÑÝ
ÙIÀÄ¾�ÊÖ¾�é½Éy»HÒ�ÀÂ¶�êxÌÎÉy»a»ÂÉyÊ�ÀÂ¶×Ü1ÌÎ¸yÀÄ¾�Æ�ÌÎÍ�Ï�ÉyÒËÉyÀ½¼Äº�Ï�ÌÎ»½¼¿¾�� <B��ßK;�a	�]ÕÖ¾�Ï�Å�¶�Ü1Éy»½¼ÄÀÄ¾�Å�ÉDÆ�ÇÃ¾�ÀÄ¾�Ü1¶�Ï¥¼Ä¶�ÇÃ¾

ÀÂ¶�ÇÎ¶�ê�¾�Ï�Æ�ÌÃ¾×Å�¶aÆ�ÉyÏ�»ÂÌÎÅ�¶�ÀÄ¾�ÀÓÇÃ¾�ÆW¾�Ï¥¼ÄÌÎÅÖ¾�ÅDÅ�¶H¼ÄÀÄ¾�ÊÖ¾�é½É�Æ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�Ç�Ð¥¾×ÀÂ¶W¾�ÇÎÌÎØW¾�Å�É�Ò�ÉyÀõÇÃ¾�¾�Ò�ÇÎÌÎÆW¾�A
Æ�ÌÎÍyÏÑßËÇÃ¾1Ï�¶�Æ�¶�»ÂÌÎÅÖ¾�Å[Å�¶Hº�ÏÖ¾×Ü1æ�¼ÄÀÂÌÎÆW¾ÚÒÖ¾�ÀÄ¾�Ü1¶�Å�ÌÎÀOÇÃ¾1¸¥¾�ÏÖ¾�Ï�Æ�ÌÃ¾1¶�Ï[ÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ�ÉyÊè¼Ä¶�Ï�ÌÎÅÖ¾1ÒËÉyÀÓÇÃ¾
Ü1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ×Ð�¶�Çsá�¾�Æ�¼ÄÉyÀÛÆ�ÀÂÁ�¼ÄÌÎÆ�ÉÚÅ�¶ªÇÃ¾bÌÎÏèáüÉyÀÂÜ�¾�Æ�Ì�ÍyÏgÅ�ÌÎÏÖó�Ü1ÌÎÆW¾b¾�Æ�¶�ÀÂÆW¾ÚÅ�¶dÇÃ¾aÆW¾�ÀÂ¸¥¾ÚÅ�¶ªÇÎÉy»RÀÂ¶�Æ�º�ÀÂ»ÂÉy»
Å�¶�Çuô¹ÀÂÌÎÅÑÝ�çxÌÎÏ�¶�ÜbÊÖ¾�ÀÂ¸yÉèßÖ¶�»½¼ÄÉy»R¼ÄÀÄ¾�ÊÖ¾zé½Éy»RÒ�ÀÂ¶�êxÌÎÉy»OÏ�É1Æ�ÉyÏ�»ÂÌÎÅ�¶�ÀÄ¾�Ï·ÇÃ¾bÒ�ÀÂÉ��èÌÎÜ1ÌÎÅÖ¾�ÅgÅ�¶dÇÎÉy»RÀÂ¶�Æ�º�ÀÂ»ÂÉy»
Æ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�ÇÎ¶�»R¾ÚÇÎÉy»RÅÖ¾�¼ÄÉy»OÏ�¶�Æ�¶�»Ä¾�ÀÂÌÎÉy»RÐyß�ÒËÉyÀR¼¿¾�Ï¥¼ÄÉ�ßÖÇÃ¾ÚÒ�É�¼Ä¶�Ï�Æ�ÌÃ¾�Ç�¸¥¾�ÏÖ¾�Ï�Æ�ÌÃ¾b¶�ÏKÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï2¼ÄÉ
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çx¶HÒ�º�¶�Å�¶�ÏF¾�Å�ÉyÒè¼¿¾�ÀOÅ�Ì�áü¶�ÀÂ¶�Ï¥¼Ä¶�»õ¶�»Â¼ÄÀÄ¾�¼Ä¶�¸yÌÎ¾�»ÓÒÖ¾�ÀÄ¾1ÉyÊè¼Ä¶�Ï�¶�ÀÓÇÎÉy»Ó¾�¼ÄÀÂÌÎÊ�ºè¼ÄÉy»RÅ�¶HÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï2¼ÄÉÚÅ�¶
ÇÃ¾aÀÂ¶�Åäd�¾�Ï�Æ¿Õ�É1Å�¶ªÊÖ¾�Ï�ÅÖ¾aÐ�ÇÃ¾z¼¿¶�Ï�Æ�ÌÃ¾b¶�Ï¥¼ÄÀÂ¶ªÀÂ¶�Æ�º�ÀÂ»ÂÉy»cfÛÅ�¶�ÒË¶�Ï�Å�ÌÎ¶�Ï�Å�É�Å�¶ªÇÎÉy»Û»Â¶�À½êxÌÎÆ�ÌÎÉy»ÛÅ�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶�»
¶�Ï�ÆW¾�ÅÖ¾DÊÖ¾�Ï�Æ�ÉDÅ�¶�Ò�ÀÄº�¶�ÊÖ¾�»�Ý!ìIÉyÀH¶÷é½¶�Ü1Ò�ÇÎÉ�ß�¶�Ç»Â¶�À½êxÌÎÆ�ÌÎÉFµKí¹ç�Å�¶�ô¹ÇÎÉyÊ�º�»d»Â¶×Ò�º�¶�Å�¶×Æ�ÉyÏèðÖ¸yº�ÀÄ¾�À
ÒÖ¾�ÀÄ¾aÒ�ÀÂÉyÒËÉyÀÂÆ�ÌÎÉyÏÖ¾�À]¶�»Â¶¹¼ÄÌÎÒËÉaÅ�¶¹ÌÎÏèáüÉyÀÂÜ�¾�Æ�Ì�ÍyÏg¾�Æ�Æ�¶�Å�ÌÎ¶�Ï�Å�É1¾�ÇÑö���ç d�Ý ÏRË\ÎnÈ��Úâ � ÏÄ�@ËJá$Ï��©ÞDÏ����j�làcÏ f
É[¾�Æ�¼ÄÌ�ê�¾�Ï�Å�ÉDÇÃ¾·Ò�º�Ê�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ�Å�¶�ÇÃ¾�»H¶�»½¼¿¾�Å�ÁÎ»½¼ÄÌÎÆW¾�»HÅ�¶�Ç]»Â¶�À½êxÌÎÆ�ÌÎÉFô¹ÀÂÌÎÅ$�uÙRì dvê¥¶�Àa»Âº�Ê�»Â¶�Æ�Æ�ÌÎÉyÏ�¶�»b»ÂÌ�A
¸yº�ÌÎ¶�Ï¥¼Ä¶�»cf ÝèïÓÇ�¼Ä¶�ÀÂÏÖ¾�¼ÄÌ�ê�¾�Ü1¶�Ï¥¼Ä¶�ßx¶�Ç�º�»ÂºÖ¾�ÀÂÌÎÉHðÖÏÖ¾�Ç�Ò�º�¶�Å�¶¹Ò�ÀÂÉyÒËÉyÀÂÆ�ÌÎÉyÏÖ¾�À]»Âº�»ÛÒ�ÀÂÉyÒ�ÌÎÉy»]Ò�ÀÂÉy¸yÀÄ¾�Ü�¾�»Å�¶
Ò�ÀÂº�¶�ÊÖ¾bÅ�¶¹ÇÃ¾HÀÂ¶�ÅedüÒËÉyÀÈ¶÷é½¶�Ü1Ò�ÇÎÉ�ßxº�»Ä¾�Ï�Å�ÉÚÇÃ¾HÕ�¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï¥¼ ¾Nn�¹vè�¼TõU���+?�axßD�+?yÿ��JfÉa¼¿¾�Ê�ÇÃ¾�»È¶�»½¼¿ó�¼ÄÌÎÆW¾�»�Ý
òm^4Ñr^	]_^ æ gÙj�o Úîe<p�q gifj�êdgZeÓprgZe7ìrtulÙg Å=ærq p�Ç
ö���ç �����+?èßD�������s¶�»Oº�Ï·»ÂÌÎ»½¼Ä¶�Ü�¾aÅ�ÌÎ»½¼ÄÀÂÌÎÊ�º�ÌÎÅ�ÉbÔ2º�¶dÜ1É�Ï�Ì�¼ÄÉyÀÂÌÎØW¾HÒË¶�ÀÂÌÎÍxÅ�ÌÎÆW¾�Ü1¶�Ï2¼Ä¶ÓÐgÒ�ÀÂ¶�Å�ÌÎÆ�¶ªÅ�Ì�A

ÏÖó�Ü1ÌÎÆW¾�Ü1¶�Ï¥¼Ä¶]¶�ÇèÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï2¼ÄÉÓÔ2º�¶ÛÅ�Ì�êy¶�ÀÂ»ÂÉy»!ÀÂ¶�Æ�º�ÀÂ»ÂÉy»ûÆ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�Ç�¶�»IÐaÅ�¶ÈÀÄ¶�ÅÚÒ�º�¶�Å�¶�Ï1É�áüÀÄ¶�Æ�¶�À
Å�º�ÀÄ¾�Ï¥¼Ä¶Oº�Ï�ÌÎÏ¥¼Ä¶�À½ê�¾�ÇÎÉªÅ�¶R¼ÄÌÎ¶�Ü1ÒËÉªÅÖ¾�Å�É�Ý2Þ!Ç�»Â¶�À½êxÌÎÆ�ÌÎÉdÉyÒ�¶�ÀÄ¾dº�Ï�Æ�ÉyÏ�é½º�Ï¥¼ÄÉHÅ�ÌÎ»½¼ÄÀÂÌÎÊ�º�ÌÎÅ�É¹Å�¶O»Â¶�Ï�»ÂÉyÀÂ¶�»
Å�¶õÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ�düÜ1ÉyÏ�Ì ¼¿É�ÀÂ¶�»]Å�¶õÀÂ¶�ÅÑßèÅ�¶¹Ò�ÀÂÉ2Æ�¶�»Ä¾�Å�ÉyÀ�ß�¶�¼ÄÆ�Ý8f ßèÅ�¶¹Ç�Éy»ÈÆ�ºÖ¾�Ç�¶�»ÈÀÂ¶�Æ�Éy¸y¶¹ÇÎ¶�Æ�¼Äº�ÀÄ¾�»]Å�¶¹ÇÃ¾�»
Æ�ÉyÏ�Å�ÌÎÆ�ÌÎÉyÏ�¶�»]ÌÎÏ�»½¼¿¾�Ï¥¼¿ó�Ï�¶W¾�»�Ý�ìIÉy»½¼Ä¶�ÀÂÌÎÉyÀÂÜ1¶�Ï¥¼Ä¶�ßè»Â¶õº�»Ä¾�ÏgÜ1É2Å�¶�ÇÎÉy»]Ï2º�Ü1æ�ÀÂÌÎÆ�Éy»]ÒÖ¾�ÀÄ¾H¸y¶�Ï�¶�ÀÄ¾�À]Ò�ÀÂ¶�Å�ÌÎÆ�A
Æ�ÌÎÉyÏ�¶�»R»ÂÉyÊ�ÀÂ¶ªÔ2º�æªÆ�ÉyÏ�Å�ÌÎÆ�ÌÎÉyÏ�¶�»Û»Â¶ªÅÖ¾�ÀÄó�Ï�¶�Ï·º�Ï·Ü�¾�ÀÂÆ�ÉbÅ�¶¹¼ÄÌÎ¶�Ü1ÒËÉbÅÖ¾�Å�É�ÝÖÞ!»½¼¿¾báüº�Ï�Æ�ÌÎÉyÏÖ¾�ÇÎÌÎÅÖ¾�Å×¶�»
¾�ÏÖó�ÇÎÉy¸¥¾�¾KÇÃ¾�Å�¶�ÇÎÉy»d»ÂÌÎ»½¼Ä¶�Ü�¾�»dÅ�¶�Ò�ÀÂ¶�Å�ÌÎÆ�Æ�ÌÎÍyÏ�Ü1¶�¼Ä¶�ÉyÀÂÉyÇÎÍy¸yÌ�ÆW¾ed ÎnÏÄ��ËJá$Ï��R¢�È��ÚÏcàÄ��ÐRË��JÌBÍ f ßsÅ�¶×¾�Õ�Á¶�Ç
Ï�ÉyÜaÊ�ÀÂ¶¹ÅÖ¾�Å�É�¾b¶�»½¼Ä¶d»ÂÌÎ»½¼Ä¶�Ü�¾èÝÖä�¾aðÖ¸yº�ÀÄ¾�=�Ý6�ªÜbº�¶�»½¼ÄÀÄ¾bÇÃ¾b¾�ÀÂÔ2º�Ì�¼Ä¶�Æ�¼Äº�ÀÄ¾ÚÅ�¶dö���çËÝ
ö���ç|»Â¶gÕÖ¾DÅ�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÃ¾�Å�ÉKÒÖ¾�ÀÄ¾D»Â¶�Àaº�»Ä¾�Å�ÉFÒ�ÉyÀaÒ�ÇÃ¾�Ï�Ì�ðÖÆW¾�Å�ÉyÀÂ¶�»aÅ�ÌÎÏÖó�Ü1Ì�Æ�Éy»dÐ�ÒÖ¾�ÀÄ¾DÒ�ÀÂÉyÒËÉyÀÑA

Æ�ÌÎÉyÏÖ¾�À¹ÆW¾�ÇÎÌÎÅÖ¾�Å[Å�¶�Çû»Â¶�À½êxÌÎÆ�ÌÎÉvd4BõÉ2ç�fõ¶�»½¼¿¾�Å�ÁÎ»½¼ÄÌÎÆW¾g¶�Ï~»ÂÌÎ»½¼Ä¶�Ü�¾�»ªÅ�ÌÎ»½¼ÄÀÂÌÎÊ�º�ÌÎÅ�Éy»�Ýsä�¾gÜ1¶�¼ÄÉxÅ�ÉyÇÎÉy¸yÁÎ¾�Å�¶
Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ1Å�¶ÓïÓÒ�ÒÖäs¶jç�dvê¥¶�ÀÈ»Â¶�Æ�Æ�ÌÎÍyÏ�7xÝ8>xÝ =�f!ÕÖ¾�Æ�¶Óº�Ï×º�»ÂÉa¶��x¼Ä¶�Ï�»ÂÌ�êyÉbÅ�¶Ó»Âº�»È»Â¶�À½êxÌÎÆ�ÌÎÉy»ûÐ1»Ä¶ÓÕÖ¾�Ï
Å�¶�»Ä¾�ÀÂÀÂÉyÇÎÇÃ¾�Å�ÉHÒ�ÀÂÉ�¼ÄÉ�¼ÄÌÎÒ�Éy»]ÒÖ¾�ÀÄ¾bô¹ÇÎÉyÊ�º�»ûÐ�ÇÃ¾H¾�ÀÂÔ2º�Ì�¼Ä¶�Æ�¼Äº�ÀÄ¾HÅ�¶õ»ÂÌÎ»½¼Ä¶�Ü�¾�»]Å�¶õÌÎÏèáüÉyÀÂÜ�¾�Æ�Ì�ÍyÏ1Å�¶�Çsô¹ÀÂÌÎÅ
dRÅ � �\Æ ú Ìj¢�È�� ¡1�@Ë��lÈ	Ì�Þ   ÐRËrÏ�¡ ßËô¹â½ç�f]Å�¶�ÇIôdô`�]ÝïRÆ�¼ÄºÖ¾�ÇÎÜ1¶�Ï2¼Ä¶�ßx¶�Ç�»ÄÌ�»Â¼Ä¶�Ü1¾aÌÎÏ�Æ�ÇÎºèÐ¥¶Ó»Â¶�Ï�»ÂÉyÀÂ¶�»RÒÖ¾�ÀÄ¾HÀÄ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï2¼ÄÉHÙOîÈìVb�â÷ì�d�¾�Ï�Æ¿Õ�ÉbÅ�¶¹ÊÖ¾�Ï�ÅÖ¾HÐ
ÇÃ¾�¼Ä¶�Ï�Æ�ÌÃ¾
f�Å�¶û¶��x¼ÄÀÂ¶�Ü1ÉO¾È¶��x¼ÄÀÄ¶�Ü1É�ßjÒ�ÉyÀÂÆ�¶�Ï2¼¿¾zé½¶!Å�¶]îÈìP��ÇÎÌÎÊ�ÀÂ¶IÐ¹Ü1¶�Ü1ÉyÀÂÌÎ¾]Ï�ÉRÒÖ¾�¸yÌÎÏÖ¾�ÅÖ¾ÈÅ�ÌÎ»ÂÒ�ÉyÏ�ÌÎÊ�ÇÎ¶�Ý
çxÌÎÏb¶�ÜaÊÖ¾�ÀÂ¸yÉ�ß�»Â¶R¶�»½¼¿óõ¼ÄÀÄ¾�ÊÖ¾zéÂ¾�Ï�Å�É¹¶�ÏÚº�ÏÚÌÎÏ2¼Ä¶�À½á�¾�ØÈÅ�¶Û»Â¶�Ï�»ÂÉyÀÂ¶�»�ß¥Ô2º�¶RÒË¶�ÀÂÜ1Ì�¼ÄÌÎÀÄóOÔ2º�¶R»Â¶ÛÆ�ÉyÏèðÖ¸yº�ÀÂ¶�Ï
Ï2º�¶�ê¥Éy»R»Â¶�Ï�»ÂÉyÀÂ¶�»ÓÌÎÏ¥¼Ä¶�ÀÂÏ�Éy»R¶�Ï·¶�Çs»ÂÌÎ»½¼Ä¶�Ü�¾èÝ
Þ!Ç�Æ�ÉyÏ�é½º�Ï¥¼ÄÉÚ¾�Æ�¼ÄºÖ¾�Ç�Å�¶õÜ1æ�¼ÄÉ2Å�Éy»]Å�¶õÒ�ÀÂ¶�Å�ÌÎÆ�Æ�ÌÎÍyÏ×»ÂÉyÒËÉyÀ½¼¿¾�Å�Éy»]¼ÄÀÄ¾�¼¿¾dÇÃ¾�»]Ü1¶�Å�ÌÎÅÖ¾�»]»Âº�Æ�¶�»ÂÌ�ê�¾�»ÛÅ�¶

ÆW¾�ÅÖ¾dÜ1ÉyÏ�Ì�¼ÄÉyÀ!Æ�ÉyÜ1Édº�ÏÖ¾d»Â¶�ÀÂÌÎ¶R¼Ä¶�Ü1ÒËÉyÀÄ¾�ÇýÝ¥äsÉy»Ü1æ�¼ÄÉxÅ�Éy»ÌÎÏ�ÌÎÆ�ÌÃ¾�Ç�¶�»û»Â¶ÓÅ�Ì�êxÌÎÅ�¶�Ï�¶�Ï1¼ÄÀÂ¶�»]ÆW¾�¼Ä¶�¸yÉyÀÂÁÃ¾�»�ø
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Subsistema de predicción

Datos de los sensores
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Sensor de memoria

método 2

Métodos de predicción
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slslsslslstltlttltlt u(u(u(u(uu(u(u(u(u
v(v(v(vv(v(v(v wlwlwwlwlwxlxxlx ylylyylylyzlzlzzlzlz

{l{l{{l{l{|l||l|}(}(}(}(}}(}(}(}(}~(~(~(~~(~(~(~�l�l��l�l��l��l��l�l��l�l��l��l�

V iXWZYF[7\ =�Ý6�yøÖïOÀÄÔ2º�Ì ¼¿¶�Æ�¼Äº�À¿¾bÅ�¶dö���ç ���������ýÝ
µ·æ�¼ÄÉxÅ�Éy»dÊÖ¾�»Ä¾�Å�Éy»d¶�Ï�ÇÃ¾gÜ1¶�Å�ÌÃ¾èßÑÔ2º�¶�º�»Ä¾�Ï�º�ÏÖ¾�¶�»½¼ÄÌÎÜ�¾�Æ�ÌÎÍyÏFÅ�¶1ÇÃ¾gÜ1¶�Å�ÌÃ¾�Å�¶1ÇÃ¾gÜaº�¶�»½¼ÄÀÄ¾
Æ�ÉyÜ1ÉÚÒ�ÀÂ¶�Å�Ì�Æ�Æ�ÌÎÍyÏÑÝ
µ·æ�¼ÄÉxÅ�Éy»ÓÊÖ¾�»Ä¾�Å�Éy»õ¶�Ï[ÇÃ¾ÚÜ1¶�Å�ÌÃ¾�ÏÖ¾èß�Ô2º�¶aº�»Ä¾�ÏDº�ÏÖ¾�¶�»½¼ÄÌÎÜ�¾�Æ�ÌÎÍyÏ·Å�¶HÇÃ¾1Ü1¶�Å�ÌÃ¾�ÏÖ¾èßÖÇÎÉ�Æ�ºÖ¾�ÇI¶�»
ÜaºèÐFùè¼ÄÌÎÇ!»ÂÌûÇÃ¾g»Â¶�Æ�º�¶�Ï�ÆWÌÃ¾·Å�¶1Ü1¶�Å�ÌÎÅÖ¾�»ªÒ�ÀÂ¶�»Â¶�Ï2¼¿¾�ê�¾�ÇÎÉyÀÂ¶�»H¾z¼¿Á�Ò�ÌÎÆ�Éy»�d È	ÊBË��£�lÏ��ÚÐ f¹¾�»ÂÌÎÜ1æ�¼ÄÀÂÌÎÆ�Éy»
Ô2º�¶ªÉxÆ�º�ÀÂÀÂ¶�ÏK¾�ÇÎ¶W¾�¼ÄÉyÀÂÌÃ¾�ÜÚ¶�Ï¥¼Ä¶�Ý
µ·æ�¼ÄÉxÅ�Éy»¹¾�ºè¼ÄÉ	AãÀÂ¶�¸yÀÂ¶�»ÂÌ�ê¥Éy»�ßËÔ2º�¶bÜ1ÉxÅ�¶�ÇÃ¾�ÏDÜ1¶÷é½ÉyÀÓ¶�ÇI¼ÄÀÄó�ðÖÆ�É�¾�¸yÀÂ¶�¸¥¾�Å�É×Å�¶bÒÖ¾�Ô2º�¶�¼Ä¶�»ª¶�Ï[âãÏBA
¼Ä¶�ÀÂÏ�¶�¼WÝ
Þ!Ç!»ÂÌÎ»½¼Ä¶�Ü�¾×ÇÎÇÎ¶�ê�¾×Æ�º�¶�Ï2¼¿¾�Å�¶bÇÃ¾×Ò�ÀÂ¶�Æ�ÌÎ»ÂÌÎÍyÏ[Å�¶b¼ÄÉxÅ�Éy»¹ÇÎÉy»õÒ�ÀÂ¶�Å�ÌÎÆ�¼ÄÉyÀÂ¶�»�düº�»Ä¾�Ï�Å�É�¶�Ç!¶�ÀÂÀÂÉyÀ¹Å�¶bÇÃ¾

Ò�ÀÂ¶�Å�ÌÎÆ�Æ�ÌÎÍyÏ�Æ�ÉyÜ1É[Ü1¶�Å�ÌÎÅÖ¾[Å�¶�Ò�ÀÂ¶�Æ�ÌÎ»ÂÌÎÍ�Ï^f�ßIÐ�º�»Ä¾~¾�Ô2º�æ�ÇÛÔ2º�¶·¶��èÕ�ÌÎÊ�¶·¶�ÇÈÜ1¶�Ï�ÉyÀb¶�ÀÂÀÂÉyÀ1¾�Æ�º�Üaº�ÇÃ¾�A
¼ÄÌ�êyÉ~¶�Ï�º�ÏYÜ1ÉyÜ1¶�Ï¥¼ÄÉFÅÖ¾�Å�É~ÒÖ¾�ÀÄ¾F¸y¶�Ï�¶�ÀÄ¾�ÀÚº�ÏÖ¾~Ò�ÀÂ¶�Å�ÌÎÆ�Æ�ÌÎÍyÏÑÝ!íÓ¶·¶�»½¼¿¾FáüÉyÀÂÜ�¾èß!ö���ç�ÌÎÅ�¶�Ï¥¼ÄÌ�ðÖÆW¾
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ÀÂ¶�Æ�ÌÎ¶�Ï¥¼Ä¶�»R¾�»ÂÁÑÆ�ÉyÜ1Éaº�ÏgÀÂ¶�»Âº�Ü1¶�Ï�¶�»½¼¿¾�Å�ÁÎ»½¼ÄÌÎÆ�ÉaÅ�¶�ÇÑÀÂ¶�»½¼ÄÉbÅ�¶¹ÇÎÉy»]ÅÖ¾�¼ÄÉy»�Ý�ìl¾�ÀÄ¾a¸y¶�Ï�¶�ÀÄ¾�ÀÛÌÎÏèáüÉyÀÂÜ�¾�Æ�Ì�ÍyÏ
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hn

f
»Â¶dÆ�ÇÃ¾�»ÂÌ�ðÖÆW¾bº�»Ä¾�Ï�Å�É�º�Ï·Ü1ÉxÅ�¶�Ç�ÉÚÅ�¶dÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉbÔ2º�¶ª¼ÄÀÄ¾�¼¿¾ÚÅ�¶ª¶�»½¼ÄÌÎÜ�¾�ÀÛ¶�ÇÑ¼ÄÌÎ¶�Ü1ÒËÉÚÅ�¶ªÀÂ¶�»ÂÒ�º�¶�»½¼¿¾
d
Twall

fOÆ�ºÖ¾�Ï�Å�É�¶�Çu¼ÄÀÄ¾�ÊÖ¾�é½Ég¶�»¹¶�Ï¥êxÌÃ¾�Å�É�ÉgÜ1ÌÎ¸yÀÄ¾�Å�É×¾g¶�»Â¶ÚÀÂ¶�Æ�º�ÀÂ»ÂÉ�¶�ÏFº�ÏFÌÎÏ�»½¼¿¾�Ï2¼Ä¶aÅ�¶�¼Ä¶�ÀÂÜ1ÌÎÏÖ¾�Å�É
d
tn
f ø

Rank(hn, tn) = −Twall(hn, tn).
d4=�Ý6��f
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Þ!Ï·¶�»½¼Ä¶dÆW¾�»ÂÉ�ßÖÒËÉ2Å�¶�Ü1Éy»O¾�»Âº�Ü1ÌÎÀÈÔ2º�¶ª¶�ÇÑ¼ÄÌÎ¶�Ü1ÒËÉa¼ÄÉ�¼¿¾�ÇÑÅ�¶ª¶�Ï2êxÁÎÉÚ»Â¶ªÒ�º�¶�Å�¶dÅ�Ì�êxÌÎÅ�ÌÎÀÈ¶�ÏÑø

Twall(hn, tn) = Texe(hn, tn) + Txfr(hn, tn),
d4=�Ý87�f

ÉÚ»ÂÌÎÜ1Ò�ÇÎ¶�Ü1¶�Ï¥¼Ä¶¹¶�ÏÑø
Twall(hn, tn) = Texe(hn, tn),

d4=�Ý :
f
Å�ÉyÏ�Å�¶

Texe

¶�»u¶�Ç2¼ÄÌÎ¶�Ü1ÒËÉOÅ�¶]¶÷é½¶�Æ�º�Æ�ÌÎÍyÏa¶�»½¼ÄÌÎÜ�¾�Å�ÉRÐ
Txfr

¶�»u¶�Ç2¼ÄÌÎ¶�Ü1Ò�ÉÓÅ�¶¼ÄÀÄ¾�Ï�»½áü¶�ÀÂ¶�Ï�Æ�ÌÃ¾O¶�»½¼ÄÌÎÜ�¾�Å�É�ß
Æ�ÉyÜ1ÉÚ»Â¶ªÌÎÏ�Å�ÌÎÆW¾aÜ�ó�»R¾�ÊÖ¾�é½ÉèÝ
î]ÉyÏ�»ÂÌÎÅ�¶�ÀÄ¾�Ï�Å�ÉbÒ�ÀÂÌÎÜ1¶�ÀÂÉHÇÃ¾H¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�¶�Ïgº�Ï×»ÄÉ�ÇÎÉaÀÂ¶�Æ�º�ÀÂ»ÂÉ�ß�¶�ÇË¼ÄÌÎ¶�Ü1Ò�ÉaÆ�É�Ü1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�ÇËÅ�¶õº�ÏÖ¾

¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍ�ÏgÌÎÏ¥¼Ä¶�Ï�»ÂÌ�ê�¾a¶�Ï·Ò�ÀÂÉxÆ�¶�»Ä¾�Å�ÉyÀÛ¶�Ï·¶�ÇsÀÂ¶�Æ�º�ÀÂ»ÂÉ
h
¶�Ï·¶�ÇÑÌÎÏ�»½¼¿¾�Ï2¼Ä¶

t
Ò�º�¶�Å�¶ª»Â¶�ÀR¶�»½¼ÄÌÎÜ�¾�Å�ÉbÒËÉyÀ�ø

T s
exe(h, t) =







Op

FLOPS
if CPU(t) ≥ 1;

Op

FLOPS·CPU(t)
if CPU(t) < 1,

d4=�Ý =
f
Å�ÉyÏ�Å�¶

FLOPS
¶�»H¶�ÇûÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ·Ò�ÌÎÆ�ÉK¾�ÇÎÆW¾�Ï�ØW¾�Ê�ÇÎ¶ÚÒ�ÉyÀd¶�ÇÒ�ÀÂÉ2Æ�¶�»Ä¾�Å�ÉyÀHÅ�¶�ÇÀÂ¶�Æ�º�ÀÂ»ÂÉ�ß

CPU(t)¶�»R¶�ÇÑÒ�ÉyÀÂÆ�¶�Ï2¼¿¾zé½¶ªÅ�¶dîÈìP��Ç�ÌÎÊ�ÀÂ¶õ¶�Ï�¶�ÇÑÌÎÏ�»½¼¿¾�Ï2¼Ä¶
t
ßx¼¿¾�Ç�Ð×Æ�ÉyÜ1ÉbÇÃ¾aÒ�ÀÂÉyÒ�ÉyÀÂÆ�ÌÎÉyÏÖ¾a¶�ÇÑ¶�»ÂÔ2º�¶�Ü�¾�µKí¹ç

ÒËÉyÀ¹Å�¶�áü¶�Æ�¼ÄÉädü¶�Ï~¶�Çû¾�¼ÄÀÂÌÎÊ�ºè¼ÄÉ W ±$²"ö�;@¹�³Ùö�¸�¼2èTè2ö<¹�µ5¶<ç<º1¹ `*` f ß�Ð
Op
¶�»ª¶�Ç!Ïxù�Ü1¶�ÀÂÉ�Å�¶ÚÉyÒË¶�ÀÄ¾�Æ�ÌÎÉyÏ�¶�»

¶�ÏKÆ�ÉyÜ�¾gÜÖÉ�¼¿¾�Ï¥¼Ä¶dÔ2º�¶dÀÂ¶W¾�ÇÎÌÎØW¾bÇÃ¾Ú¾�Ò�ÇÎÌÎÆW¾�Æ�Ì�ÍyÏÑÝÖÞ!ÏK¶�ÇsÆW¾�»ÂÉ�Å�¶ à��÷Ê
ÐRËrÏ��ÚÐ Æ�ÉyÏKÅ�¶�Å�ÌÎÆW¾�Æ�ÌÎÍ�Ï·¶��èÆ�ÇÎº�»ÂÌ�ê�¾
Å�¶OÇÎÉy»ûÏ�ÉxÅ�Éy»�ß2»Â¶OÆ�ÉyÏ�»ÂÌÎÅ�¶�ÀÄ¾dÔ2º�¶

CPU(t)
¶�»ÌÎ¸yºÖ¾�ÇÖ¾Y�OÒÖ¾�ÀÄ¾ªÆW¾�ÅÖ¾dÏ�ÉxÅ�ÉdÅ�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶Û¶�Ï�¶�Ç à��÷Ê
ÐRËrÏ�� Ý

çxÌÎÏÚ¶�ÜaÊÖ¾�ÀÂ¸yÉ�ß�ÇÃ¾õ¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏ�¾�Ï2¼Ä¶�ÀÂÌÎÉyÀlÏ�Éª¶�»¾�Æ�¶�À½¼¿¾�ÅÖ¾¹Æ�ºÖ¾�Ï�Å�Éd¶�Çè¼ÄÀÄ¾�ÊÖ¾�é½É¹ÕÖ¾¹¶�»½¼¿¾�Å�Éd¶÷é½¶�Æ�ºè¼¿ó�ÏBA
Å�Éy»Â¶¹¶�Ïgê�¾�ÀÄÌ�Éy»ÈÀÂ¶�Æ�º�ÀÂ»ÂÉy»ÛÐ×Å�¶�»ÂÒ�º�æ�»RÜ1ÌÎ¸yÀÄ¾H¾bº�Ï�ÉbÏ2º�¶�ê¥É�ÝÖÞ!Ï�¶�»½¼¿¾b»ÂÌ�¼ÄºÖ¾�Æ�ÌÎÍyÏ×»Â¶¹Å�¶�ÊË¶¹Æ�ÉyÏ�»ÂÌÎÅ�¶�ÀÄ¾�À
¼¿¾�ÜaÊ�ÌÎæ�ÏKÇÃ¾1ÆW¾�Ï¥¼ÄÌÎÅÖ¾�ÅDÅ�¶H¼ÄÀÄ¾�ÊÖ¾zé½É�Æ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�ÇsÐ2¾�ÀÂ¶W¾�ÇÎÌÎØW¾�Å�É�ÝËçxº�ÒËÉyÏ�¸¥¾�Ü1Éy»ÓÔ2º�¶aº�ÏÖ¾×¾�Ò�ÇÎÌÎÆW¾�A
Æ�ÌÎÍyÏbÕÖ¾¹¶�»½¼¿¾�Å�Éd¶÷é½¶�Æ�ºè¼ ó�Ï�Å�Éy»Â¶O¶�Ï1ÇÎÉy»lÀÂ¶�Æ�º�ÀÂ»ÂÉy»

h0 . . . hn−1

¶�ÏÚÇÎÉy»!Ì�Ï�»Â¼¿¾�Ï¥¼Ä¶�»
t0 . . . tn−1

Ða¶�Ï¥¼ÄÉyÏ�Æ�¶�»
Ü1ÌÎ¸yÀÄ¾H¾�ÇÑÀÂ¶�Æ�º�ÀÂ»ÂÉ

hn

¶�Ï�¶�ÇÑÌÎÏ�»½¼ ¾�Ï2¼Ä¶
tn
ÝÖÞ!Ï�¶�»Â¶ªÆW¾�»ÂÉ�ß�¶�Ç�¼ÄÌÎ¶�Ü1ÒËÉaÅ�¶¹¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�ÒËÉxÅ�ÀÂÁÃ¾H¶�»½¼ÄÌÎÜ�¾�ÀÂ»Â¶

ÒËÉyÀ�ø
Texe(hn, tn) =

n−1
∑

i=0

tiexe +

(

1 −
n−1
∑

i=0

tiexe

T s
exe(hi, ti)

)

T s
exe(hn, tn),

d4=�Ý8>�f
Å�ÉyÏ�Å�¶

T s
exe(h, t)

»Â¶1ÆW¾�ÇÎÆ�º�ÇÃ¾gº�»Ä¾�Ï�Å�ÉKÇÃ¾�¶��èÒ�ÀÂ¶�»ÂÌÎÍ�Ï�=�Ý =�ßÑÐ
tiexe

¶�»H¶�Ç!¼ÄÌÎ¶�Ü1Ò�É·Ô2º�¶1¶�Ç!¼ÄÀÄ¾�ÊÖ¾zé½É·ÕÖ¾
¶�»½¼¿¾�Å�É×¶÷é½¶�Æ�ºè¼¿ó�Ï�Å�Éy»Â¶a¶�ÏD¶�ÇIÀÂ¶�Æ�º�ÀÄ»ÂÉ

hi

ßËÔ2º�¶H¶�»ÓÜ1¶�Å�ÌÎÅ�É1ÒËÉyÀOÇÃ¾1Õ�¶�ÀÂÀÄ¾�Ü1Ì�¶�Ï2¼¿¾�ô¹ÀÂÌÎÅ��Y¾WÐyÝ�öOÍ�¼Ä¶�»Â¶
Ô2º�¶aÆ�ºÖ¾�Ï�Å�É

n
¶�»£?èßË¶�»õÅ�¶�Æ�ÌÎÀ�ßËÆ�ºÖ¾�Ï�Å�ÉgÏ�É×ÕÖ¾jÐ·Ü1ÌÎ¸yÀÄ¾�Æ�ÌÎÍ�ÏK»ÂÌÎÏ�É×Ô2º�¶a»Â¶H¼ÄÀÄ¾�¼¿¾�Å�¶�ÇuÒ�ÀÂÌÎÜ1¶�ÀO¶�Ï¥êxÁÎÉ�ß

ÇÃ¾�»Û¶��èÒ�ÀÂ¶�»ÂÌÎÉyÏ�¶�»ª=�Ý =bÐ&=�Ý8>a»ÂÉyÏ·¶�Ô2º�Ì�ê�¾�ÇÎ¶�Ï¥¼Ä¶�»�Ý
íÓ¶ªáüÉyÀÂÜ�¾a»ÂÌÎÜ1ÌÎÇÎ¾�À�ßèÇÃ¾a»ÂÌÎ¸yº�ÌÎ¶�Ï2¼Ä¶¹¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏ·¶�»½¼ÄÌÎÜ�¾a¶�ÇÑ¼ÄÌÎ¶�Ü1ÒËÉbÅ�¶¹¼ÄÀÄ¾�Ï�»½áü¶�ÀÂ¶�Ï�Æ�ÌÃ¾èø

Txfr(hn, tn) =
n−1
∑

i=0

tixfr +
∑

j

Datahn,j

bw(hn, j, tn)
j = client, file server, exec host,

d4=�Ý ;
f
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bw(h1, h2, t)

¶�»l¶�Ç�¾�Ï�Æ¿Õ�É¹Å�¶ÈÊÖ¾�Ï�ÅÖ¾Ó¶�Ï¥¼ÄÀÄ¶ÈÇÎÉy»IÀÂ¶�Æ�º�ÀÂ»ÂÉy»
h1

Ð
h2

¶�Ïb¶�ÇèÌÎÏ�»½¼¿¾�Ï¥¼Ä¶
t
ß
Datah1,h2¶�»Û¶�ÇË¼¿¾�Ü�¾�à�ÉaÅ�¶¹ÇÎÉy»ðÖÆ Õ�¶�ÀÄÉ�»O¾H¼ÄÀÄ¾�Ï�»½áü¶�ÀÂÌÎÀ]¶�Ï¥¼ÄÀÂ¶¹¶�ÇÎÇÎÉy»�ß2Ð

tixfr

¶�»Û¶�ÇË¼¿Ì�¶�Ü1ÒËÉaÔ2º�¶¹Å�º�ÀÂÍbÇÃ¾d¼ÄÀÄ¾�Ï�»½áü¶�A
ÀÂ¶�Ï�Æ�ÌÃ¾b¶�Ï·¶�ÇsÀÂ¶�Æ�º�ÀÂ»ÂÉ

hi

ßÖÔ2º�¶ª¶�»RÜ1¶�Å�ÌÎÅ�ÉÚÒ�ÉyÀRÇÃ¾aÕ�¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï¥¼¿¾1ô¹ÀÂÌÎÅ��Y¾WÐyÝ
î]ºÖ¾�Ï�Å�ÉK¶�Ç!¼ÄÀÄ¾�ÊÖ¾zé½É·»Â¶1ÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾gÒÖ¾�ÀÄ¾�Å�¶�»ÂÆ�º�Ê�ÀÂÌÎÀdÏxº�¶�êyÉy»HÀÂ¶�Æ�º�ÀÂ»ÂÉy»�ß�¶�Çè¾x½#À�àZÜ7ÝHÂ�� å Ü�æFÜ6Û7Þ�á¶�ÇÎÌÎ¸y¶b¶�ÇûÀÂ¶�Æ�º�ÀÄ»ÂÉKÆ�ÉyÏ~Ü�¾WÐ¥ÉyÀ¹ÀÄ¾�Ï�¸yÉ�düÜ1¶�Ï�ÉyÀõ¼ÄÌÎ¶�Ü1ÒËÉg¼ÄÉ�¼¿¾�Ç!Å�¶Ú¶�Ï2êxÁÎÉ·¶�»½¼ÄÌÎÜ�¾�Å�É�fÓÒÖ¾�ÀÄ¾�Ü1ÌÎ¸yÀÄ¾�À¹¶�Ç

¼ÄÀÄ¾�ÊÖ¾zé½Éõ»ÂÍyÇÎÉõ»ÂÌx¼ÄÌÎ¶�Ï�¶]Ü�¾WÐyÉyÀuÀÄ¾�Ï�¸yÉõÔ2º�¶È¶�Ç�¾�Æ�¼ÄºÖ¾�ÇèÀÂ¶�Æ�º�ÀÂ»ÂÉ¹Å�ÉyÏ�Å�¶]áüº�¶È¶�Ï¥êxÌÃ¾�Å�É¹¶�Çx¼ÄÀÄ¾�ÊÖ¾zé½É�ß�Å�¶ÈÉ�¼ÄÀÄ¾
áüÉyÀÂÜ�¾�ÇÃ¾�Ü1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ~¶�»HÀÂ¶�Æ¿ÕÖ¾�ØW¾�ÅÖ¾èÝuìIÉyÀd¼¿¾�Ï¥¼ÄÉ�ß�¶�Çû¼ÄÀÄ¾�ÊÖ¾zé½ÉK»Â¶�ÀÄó·Ü1ÌÎ¸yÀÄ¾�Å�É·»ÂÍyÇ�ÉK»ÂÌ»Â¶�Æ�ÉyÏ�»ÂÌÎÅ�¶�ÀÄ¾
Ô2º�¶�ÇÃ¾KÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ|¶�»bÒ�ÀÂÉzêy¶�Æ¿Õ�Éy»Ä¾èÝçxÌÎÏ�¶�ÜaÊÖ¾�ÀÂ¸yÉ�ßuÆ�ºÖ¾�Ï�Å�ÉF¶�Ç]¼ÄÀÄ¾�ÊÖ¾�é½ÉD¶�»ÚÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Å�ÉDÅ�¶�Ê�ÌÎÅ�É
¾�º�Ï~á�¾�ÇÎÇ�ÉgÉ·º�ÏÖ¾·Ò�¶�¼ÄÌÎÆ�ÌÎÍyÏ~Å�¶�Çûº�»ÂºÖ¾�ÀÂÌÎÉèßs¶�Çè¾x½#À�àZÜ7ÝHÂ�� å Ü�æFÜ6Û7Þ�á1»ÂÌÎ¶�Ü1Ò�ÀÂ¶ÚÆ�ÉyÏ�Æ�¶�Å�¶�ÇÃ¾gÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ¾�ÇÆW¾�Ï�Å�ÌÎÅÖ¾�¼ÄÉKÆ�ÉyÏ|Ü�¾WÐ¥ÉyÀdÀÄ¾�Ï�¸yÉ�ß�ÌÎÏ�Æ�ÇÎº�»ÂÉD»ÂÌû¼ÄÌÎ¶�Ï�¶�º�Ï|ÀÄ¾�Ï�¸yÉDÜ1¶�Ï�ÉyÀdÔ2º�¶×¶�Ç]¾�Æ�¼ÄºÖ¾�Ç]ÀÂ¶�Æ�º�ÀÂ»ÂÉDÅ�¶
¶÷é½¶�Æ�º�Æ�ÌÎÍyÏÑÝ

�&ëH�&ë � ¯�§ª©l«d®]¯Rîa±ji óF³ª©I²0í�±g¯�´Ñ²I«#¬g ï ©l«*J·«g��³H´

ìl¾�ÀÄ¾·ÌÎÜ1Ò�ÇÎ¶�Ü1¶�Ï¥¼¿¾�ÀªÇÃ¾·Ü1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ�ÉyÒ�ÉyÀ½¼Äº�Ï�ÌÎ»½¼¿¾·Å�¶�¼ÄÀÄ¾�ÊÖ¾zé½Éy»�ßI¶�Ç^¾x½#À�àZÜ7ÝHÂ�� å Ü�æFÜ6Û7Þ�ág»Â¶�Å�¶�»ÑAÒ�ÌÎ¶�À½¼¿¾·¶�Ï�ÆW¾�ÅÖ¾KÌÎÏ2¼Ä¶�À½ê�¾�ÇÎÉKÅ�¶�Å�¶�»ÂÆ�º�Ê�ÀÂÌÎÜ1ÌÎ¶�Ï2¼ÄÉäd Æ��åÐ+àcÈ��@Ï�� �JÌBÍK�JÌ$ËrÏ�������� f¹¶×ÌÎÏ¥¼Ä¶�Ï¥¼¿¾K¶�Ï�Æ�ÉyÏ¥¼ÄÀÄ¾�Àaº�Ï
ÀÂ¶�Æ�º�ÀÂ»ÂÉ·Ü1¶÷é½ÉyÀõÒÖ¾�ÀÄ¾gÆW¾�ÅÖ¾×¼¿ÀÄ¾�ÊÖ¾zé½É�¾�Æ�¼ÄÌ�ê�¾�Ï�Å�Ég¶�Ç!Ò�ÀÂÉxÆ�¶�»ÂÉ·Å�¶b»Ä¶�ÇÎ¶�Æ�Æ�ÌÎÍyÏ~Å�¶bÀÂ¶�Æ�º�ÀÂ»ÂÉy»�ÝIìu¾�ÀÄ¾g¶�ê�¾�A
ÇÎºÖ¾�ÀlÇÎÉy»!ÊË¶�Ï�¶�ðÖÆ�ÌÎÉy»ûÅ�¶RÇÃ¾õÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏbÅ�¶È¼ÄÀÄ¾�ÊÖ¾�é½Éy»!Å�¶�»ÂÅ�¶O¶�ÇÖ¾�Æ�¼ÄºÖ¾�ÇÖÀÂ¶�Æ�º�ÀÂ»ÂÉ�d

hn−1

f!¾¹ÆW¾�ÅÖ¾¹ÀÂ¶�Æ�º�ÀÂ»ÂÉ
ÆW¾�Ï�Å�ÌÎÅÖ¾�¼ÄÉ�d

hn

f ß�Å�¶�ðÖÏ�ÌÎÜ1Éy»ÛÇÃ¾b¸¥¾�ÏÖ¾�Ï�Æ�ÌÃ¾aÅ�¶ªÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏed
Gm

fÈÆ�ÉyÜ1É�ø

Gm =
Twall(hn−1, tn−1) − Twall(hn, tn)

Twall(hn−1, tn−1)
,

d4=�Ý8<�f
Å�ÉyÏ�Å�¶

Twall(hn−1, tn−1)
¶�»a¶�Ç¼ÄÌÎ¶�Ü1Ò�É·¼ÄÉ�¼¿¾�Ç¶�»½¼ÄÌÎÜ�¾�Å�ÉKÅ�¶×¶�Ï2êxÁÎÉD¶�Ï�¶�Ç]ÀÂ¶�Æ�º�ÀÂ»ÂÉ[Å�ÉyÏ�Å�¶×»Â¶×¶�»½¼¿ó

¶÷é½¶�Æ�ºè¼¿¾�Ï�Å�Éd¶�Çè¼ÄÀÄ¾�ÊÖ¾zé½É�ß�Ð
Twall(hn, tn)

¶�»!¶�Çè¼ÄÌÎ¶�Ü1ÒËÉÓ¼ÄÉ�¼¿¾�Çè¶�»½¼ÄÌÎÜ�¾�Å�É¹Å�¶Û¶�Ï2êxÁ�ÉªÆ�ºÖ¾�Ï�Å�Éª¶�Çè¼ÄÀÄ¾�ÊÖ¾�é½É
Ü1ÌÎ¸yÀÄ¾õ¾�Ç�Ï2º�¶�êyÉdÀÂ¶�Æ�º�ÀÂ»ÂÉdÆW¾�Ï�Å�ÌÎÅÖ¾�¼ÄÉ�Ý¥äs¾¹Ü1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏa»ÂÍyÇÎÉª»Â¶ÛÆ�ÉyÏ�Æ�¶�Å�¶O»ÂÌ�ÇÃ¾õ¸¥¾�ÏÖ¾�Ï�Æ�ÌÃ¾õÅ�¶RÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ
¶�»uÜ�¾WÐyÉyÀ�Ô2º�¶]º�ÏaÇÎÁÎÜÚÌ ¼Ä¶!Å�¶�ðÖÏ�ÌÎÅ�ÉÓÒËÉyÀI¶�Ç2º�»ÂºÖ¾�ÀÂÌÎÉ�ßjÅ�¶]É�¼ÄÀÄ¾ÛáüÉyÀÂÜ�¾Û»Â¶]ÀÂ¶�Æ¿ÕÖ¾�ØW¾èÝ�öOÍ�¼Ä¶�»Â¶]Ô2º�¶�ß�¾�º�Ï�Ô2º�¶
¶�ÇÇÎÁÎÜ1Ì ¼Ä¶ÚÅ�¶×Ü1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ~¶�»Hð�é½ÉDÒÖ¾�ÀÄ¾·º�Ï|¼ÄÀÄ¾�ÊÖ¾zé½ÉKÅÖ¾�Å�É�ßIÇÃ¾·¸¥¾�ÏÖ¾�Ï�Æ�ÌÃ¾·Å�¶�Ü1ÌÎ¸yÀÄ¾�Æ�ÌÎÍ�Ï�»Â¶�ÆW¾�ÇÎÆ�º�ÇÃ¾
Å�ÌÎÏÖó�Ü1ÌÎÆ�¾�Ü1¶�Ï¥¼Ä¶dÒÖ¾�ÀÄ¾Ú¼Ä¶�Ï�¶�Àõ¶�ÏDÆ�º�¶�Ï2¼¿¾�ÇÃ¾1»ÂÉyÊ�ÀÂ¶�ÆW¾�ÀÂ¸¥¾�Å�ÌÎÏÖó�Ü1Ì�ÆW¾ÚÅ�¶aÇÃ¾b¼¿ÀÄ¾�Ï�»½áü¶�ÀÂ¶�Ï�Æ�ÌÃ¾�Å�¶aÅÖ¾�¼ÄÉy»�ß
¶�ÇËÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉdÅ�ÌÎÏÖó�Ü1ÌÎÆ�ÉdÅ�¶OÇÎÉy»ÀÂ¶�Æ�º�ÀÂ»ÂÉy»]ÐÚ¶�ÇËÒ�ÀÂÉy¸yÀÂ¶�»ÂÉHÅ�¶ÓÇÃ¾d¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏÑÝ¥Þ!Ï×ÇÎÉy»¶��èÒ�¶�ÀÂÌÎÜ1¶�Ï2¼ÄÉy»
Ò�ÀÂ¶�»Â¶�Ï¥¼¿¾�Å�Éy»�ß�ÇÃ¾b¸¥¾�ÏÖ¾�Ï�Æ�ÌÃ¾aÅ�¶ªÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏg»Â¶ªÕÖ¾bð�éÂ¾�Å�É1¾bº�Ïe�+?�»×Ý
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Õ�wVÕcØ��
Ôu�ÑÛ���¯B×�Ôé× þ Ù�Q+Ôé×�ØÚÙ���þlk°¯�Û�Ôrÿ��
þ
Ù��rÿé×
�&ë?�9ë �/.�ó[È©u¯�°*R±b²�³H´
Þ!ÇlÆ�ÉyÜ1Ò�ÉyÀ½¼¿¾�Ü1ÌÎ¶�Ï¥¼ÄÉ�Å�¶bÇÃ¾�¶�»½¼ÄÀÄ¾�¼Ä¶�¸yÌÃ¾�Å�¶b»Â¶�ÇÎ¶�Æ�Æ�ÌÎÍyÏFÅ�¶aÀÂ¶�Æ�º�ÀÂ»ÂÉy»ªÅ�¶�»ÂÆ�ÀÂÌ�¼¿¾g¾�Ï¥¼Ä¶�ÀÂÌÎÉyÀÂÜ1¶�Ï¥¼Ä¶H»Â¶

Å�¶�Üaº�¶�»½¼ÄÀÄ¾1Æ�ÉyÏKÇÃ¾b¶÷é½¶�Æ�º�Æ�ÌÎÍyÏKÅ�¶dº�Ï·Æ�ÍxÅ�ÌÎ¸yÉ�îp�líHß�Ô2º�¶HÀÂ¶�»Âº�¶�Ç�êy¶dÇÃ¾�»R¶�Æ�ºÖ¾�Æ�ÌÎÉyÏ�¶�»OÌÎÏ�Æ�ÉyÜ1Ò�ÀÂ¶�»ÂÌÎÊ�ÇÎ¶�»
Å�¶göÓ¾WêxÌÎ¶�ÀÑA½ç2¼ÄÉ��y¶�»a¶�Ï�:yí�º�»Ä¾�Ï�Å�É[º�Ï�Ü1æ�¼ÄÉxÅ�ÉDÜaº�Ç�¼ÄÌÎÜ1¾�Ç�ÇÎ¾�Ì�¼Ä¶�ÀÄ¾�¼ÄÌ�ê¥É����+?
7+�ýÝläsÉy»a¶��èÒ�¶�ÀÂÌÎÜ1¶�Ï2¼ÄÉy»
»Â¶FÕÖ¾�Ï9ÀÂ¶W¾�ÇÎÌÎØW¾�Å�É|¶�Ï9¶�Ç¹ÊÖ¾�Ï�Æ�É�Å�¶[Ò�ÀÂº�¶�ÊÖ¾�»�Å�¶FÇÃ¾ä�õîÛµ~ßÛÆ�ºèÐ¥¾�»�ÆW¾�ÀÄ¾�Æ�¼Ä¶�ÀÂÁÎ»½¼ÄÌÎÆW¾�»×»Ä¶[ÀÂ¶�»Âº�Ü1¶�Ï
¶�ÏDÇÃ¾Ú»Â¶�Æ�Æ�ÌÎÍyÏDïHÝ87xÝ�Þ!ÏDÇÎÉy»O»ÂÌÎ¸�º�ÌÎ¶�Ï2¼Ä¶�»O¶��èÒË¶�ÀÂÌÎÜ1¶�Ï¥¼ÄÉy»�ßËÇÃ¾ÚÜ�ó�Ô2º�ÌÎÏÖ¾ÚÆ�ÇÎÌÎ¶�Ï2¼Ä¶�d

client
fR¶�»MC	E»?��2ßËÔ2º�¶

¾�ÇÎÜ�¾�Æ�¶�ÏÖ¾Rº�ÏdðÖÆ¿Õ�¶�ÀÂÉõÅ�¶¶�Ï2¼ÄÀÄ¾�ÅÖ¾OÆ�ÉyÏHÇÎÉy»�ÒÖ¾�ÀÄó�Ü1¶�¼ÄÀÂÉy»IÅ�¶ÇÃ¾R»ÂÌÎÜbº�ÇÎ¾�Æ�ÌÎÍ�ÏÑßWÐª¶�Çx»Â¶�À½êxÌÎÅ�ÉyÀIÅ�¶ðÖÆ¿Õ�¶�ÀÂÉy»
d
file server

f�¶�»P�R�e	F��C�?�ßyÔ2º�¶Û¾�ÇÎÜ�¾�Æ�¶�ÏÖ¾O¶�Çè¶÷é½¶�Æ�ºè¼¿¾�Ê�ÇÎ¶]ÐHÇÃ¾OÜ�¾�ÇÎÇÎ¾RÆ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�ÇýÝ�Þ!Ç2ðÖÆ Õ�¶�ÀÂÉ¹Å�¶
»Ä¾�ÇÎÌÎÅÖ¾aÆ�ÉyÏ·ÇÎÉy»ÛÆW¾�Ü1ÒËÉy»ÛÅ�¶¹ê¥¶�ÇÎÉ2Æ�ÌÎÅÖ¾�ÅgÐ�Ò�ÀÂ¶�»ÂÌÎÍyÏ�¶�»R¼ÄÀÄ¾�Ï�»½áü¶�ÀÂÌÎÅ�ÉÚÅ�¶¹êxº�¶�Ç�¼¿¾Ú¾�ÇsÆ�ÇÎÌÎ¶�Ï¥¼Ä¶�ß¯C	E»?��2ßÖÒÖ¾�ÀÄ¾
ÀÂ¶W¾�ÇÎÌÎØW¾�ÀOº�ÏDÒËÉy»½¼éAãÒ�ÀÂÉxÆ�¶�»ÂÉgÅ�¶HÇÎÉy»ÓÀÂ¶�»Âº�Ç�¼¿¾�Å�Éy»�ÝÑä�¾1¼¿¾�Ê�ÇÃ¾Y=�Ý6�aÜaº�¶�»½¼ÄÀÄ¾�ÇÃ¾�»ÓÜ�ó�Ô2º�ÌÎÏÖ¾�»OÅ�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶�»
¶�Ï�¶�Ç!ÊÖ¾�Ï�Æ�ÉKÅ�¶1Ò�ÀÂº�¶�ÊÖ¾�»�ß�¶�ÇûÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ�Ò�ÌÎÆ�É�Å�¶1»Âº�Ò�ÀÂÉxÆ�¶�»Ä¾�Å�ÉyÀ�dýµ��lä0�¹ìç�f ßÑÐF¶�Ç¾�Ï�Æ¿Õ�É·Å�¶
ÊÖ¾�Ï�ÅÖ¾�dýµ�¢¤b�»cfÈ¶�Ï¥¼ÄÀÂ¶ª¶�ÇÎÇÃ¾�»]ÐgÇÎÉy»ÛÀÂ¶�Æ�º�ÀÂ»ÂÉy»OÌÎÏ¥ê¥ÉyÇÎº�Æ�ÀÄ¾�Å�Éy»È¶�Ï·¶�Çs¶��èÒË¶�ÀÂÌÎÜ1¶�Ï¥¼ÄÉ�Ý
� \�����\ =�Ý6�yø�µKó�Ô2º�ÌÎÏÖ¾�»RÅ�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶�»Û¶�Ï·¶�ÇsÊÖ¾�Ï�Æ�É1Å�¶ªÒ�ÀÄº�¶�ÊÖ¾�»OÅ�¶dÇÃ¾��õîÛµ~ß�ÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉbÒ�ÌÎÆ�ÉÚÅ�¶»Âº[Ò�ÀÂÉ2Æ�¶�»Ä¾�Å�ÉyÀÓÐD¾�Ï�Æ¿Õ�ÉgÅ�¶HÊÖ¾�Ï�ÅÖ¾�¶�Ï2¼ÄÀÂ¶H¶�ÇÎÇÃ¾�»RÐKÇÎÉy»OÀÂ¶�Æ�º�ÀÂ»ÂÉy»¹ÌÎÏ¥ê¥ÉyÇ�º�Æ�ÀÄ¾�Å�Éy»Ó¶�Ï[¶�ÇI¶��èÒË¶�ÀÂÌÎÜ1¶�Ï¥¼ÄÉ
d
client ¼ C	E»?��2ß file server ¼ �R�e	F��C�?ÈÐ exec host ¼¾½ EJ�	�(A�f Ý

öOÉyÜaÊ�ÀÂ¶ åR¶�Ï�Å�ÌÎÜ1Ì�¶�Ï2¼ÄÉ ïÓÏ�Æ¿Õ�É1Å�¶ªÊÖ¾�Ï�ÅÖ¾Æ�ÉyÜ1Ò�ÇÎ¶ ¼¿É Ò�ÌÎÆ�É
client file server exec hostC	E»?��\¿ ½ �	�-À��\¿3C	��ÁU¿ �? :�:�?
∞

?èÝ = ?èÝ =
½ EJ�	�(A8¿ ½ �	�-À��\¿3C	��ÁU¿ �? ��<�> ?èÝ = ?èÝ =

∞�(A<@ C	Á!�	�\¿ ½ �	�-À��\¿3C	��ÁU¿ �? 7�7�> ?èÝ = ?èÝ = ?èÝ =
�R�e	F��C�?�¿ ½ �	�-À��\¿3C	��ÁU¿ �? :
7�> ?èÝ =

∞
?èÝ =?�A<@ ��\¿ Â<C��GÁU¿3C	��ÁU¿ �? :
>@? ?èÝ87 ?èÝ87 ?èÝ87

çx¶�ÌÎÜ1ÒËÉyÏ�¶�Ï�Å�Éy»ÚÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»1¾[ÇÎÉy»aÀÄ¶�Æ�º�ÀÂ»ÄÉ�»1Æ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�ÇÎ¶�»�øuº�Ï�Ü1ÁÎÏ�ÌÎÜÚÉDÅ�¶ ��7@a¥µ�¢þÅ�¶
Ü1¶�Ü1ÉyÀÂÌÃ¾~Ò�ÀÂÌÎÏ�Æ�ÌÎÒÖ¾�Çýß»ÂºèðÖÆ�Ì�¶�Ï2¼Ä¶[ÒÖ¾�ÀÄ¾�¾�ÇÎÉ�éÂ¾�À1ÇÃ¾�»ÂÌÎÜaº�ÇÃ¾�Æ�ÌÎÍ�Ï9îp�líHßÐ>º�Ï+ÒËÉyÀÂÆ�¶�Ï¥¼¿¾�é½¶[Å�¶FîÈìP�
ÇÎÌÎÊ�ÀÂ¶HÜ�¾WÐ¥ÉyÀõÅ�¶�Ç!ÿ�?�»×ßÑÒÖ¾�À¿¾×¶�êxÌ�¼¿¾�ÀõÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÉyÏ�¶�»ÓÉy»ÂÆ�ÌÎÇÃ¾�Ï2¼Ä¶�»�Ý�âãÏ�ÌÎÆ�ÌÃ¾�Ç�Ü1¶�Ï¥¼Ä¶�ßD�(A<@ C	Á!�	�ÚÐÃ?�A<@ ���»Â¶
¶�Ï�Æ�º�¶�Ï¥¼ÄÀÄ¾�Ï[¶÷é½¶�Æ�ºè¼¿¾�Ï�Å�Égº�ÏÖ¾�ÆW¾�ÀÂ¸¥¾1Å�¶d¼ÄÀÄ¾�ÊÖ¾�é½É×¾�À½¼ÄÌ�ðÖÆ�ÌÃ¾�Ç�ßÖÒ�ÉyÀÓÇÎÉ�Ô2º�¶HÇÃ¾�¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍ�Ï·¶�»õ¶�Ï¥êxÌÃ¾�ÅÖ¾
¾ ½ EJ�	�(Aäd exec host

f ß�Ò�º�¶�»½¼¿ÉDÔ2º�¶×¶�»H¶�Ç]ù�Ï�ÌÎÆ�ÉKÀÂ¶�Æ�º�ÀÂ»ÂÉ[Ô2º�¶�Æ�º�Ü1Ò�ÇÎ¶�ÇÎÉy»dÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»dÒ�ÀÂ¶�êxÌÎÉy»�ÝIï
Æ�ÉyÏ¥¼ÄÌÎÏxºÖ¾�Æ�ÌÎÍyÏÑßè¶�ê�¾�ÇÎºÖ¾�ÀÂ¶�Ü1Éy»ÈÇÃ¾�»Û¶�»½¼ÄÀÄ¾�¼Ä¶�¸yÌÃ¾�»ÛÅ�¶¹ÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ×ÊÖ¾�»Ä¾�ÅÖ¾�»R¶�Ï�ÇÃ¾�»Û¶��èÒ�ÀÂ¶�»ÂÌÎÉyÏ�¶�»�=�Ý87
Ðä=�Ý :èß!Æ�ºÖ¾�Ï�Å�É~¼Ä¶�ÀÂÜ1ÌÎÏÖ¾DÇÃ¾DÆW¾�ÀÂ¸¥¾FÅ�¶g¼ÄÀÄ¾�ÊÖ¾zé½É~¾�À½¼ÄÌ�ðÖÆ�ÌÃ¾�Ç]¶÷é½¶�Æ�ºè¼¿ó�Ï�Å�Éy»Â¶·¶�ÏS�(A\@GC	Á!�	�·ÐÄ?�A<@ ��K¶�Ï
Å�Ì�áü¶�ÀÂ¶�Ï¥¼Ä¶�»RÒ�º�Ï2¼ÄÉy»RÅ�¶ª¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�düÌ�¼Ä¶�ÀÄ¾�Æ�ÌÎÉyÏ�¶�»cfÅ�¶dÇÎ¾Ú¾�Ò�ÇÎÌÎÆW¾�Æ�Ì�ÍyÏg¶÷é½¶�Æ�ºè¼¿ó�Ï�Å�Éy»Â¶d¶�Ï ½ EJ�	�(A�Ýçxº�ÒËÉyÏ�¸¥¾�Ü1Éy»bÒ�ÀÂÌÎÜ1¶�ÀÂÉ[Ô2º�¶�ÇÃ¾[¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ|»Ä¶�ÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾DÆ�ÉyÏ�»ÂÌÎÅ�¶�ÀÄ¾�Ï�Å�ÉF»ÂÍyÇÎÉF¶�ÇÈ¼ÄÌÎ¶�Ü1Ò�É[Å�¶
¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�dü¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏ�=�Ý :
f ß!Æ�ÉyÜ1ÉF»Â¶·Üaº�¶�»½¼ÄÀÄ¾F¶�ÏYÇÃ¾DðÖ¸yº�ÀÄ¾ =�Ý :èÝ!Þ!ÏY¶�»½¼Ä¶·ÆW¾�»ÂÉ�ßû¶�ÇÈ¼ÄÌÎ¶�Ü1ÒËÉ[Å�¶
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¼ÄÀÄ¾�Ï�»½áü¶�ÀÂ¶�Ï�Æ�ÌÃ¾OÅ�¶ûðÖÆ¿Õ�¶�ÀÂÉy»uÏ�ÉÓ»Â¶]Æ�ÉyÏ�»ÂÌÎÅ�¶�ÀÄ¾èßzÒ�ÉyÀIÇÎÉRÔ2º�¶]ÇÃ¾RÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏd¾RÆ�ºÖ¾�ÇÎÔ2º�ÌÎ¶�ÀÄ¾RÅ�¶ÇÎÉy»IÀÂ¶�Æ�º�ÀÂ»ÂÉy»
Ò�ÀÂ¶�»Â¶�Ï¥¼¿¾ªº�ÏÖ¾õ¸¥¾�ÏÖ¾�Ï�Æ�ÌÃ¾õÅ�¶ÛÜÚÌÎ¸yÀÄ¾�Æ�ÌÎÍ�ÏÑÝ�Þ!Ç�¾x½#À�àZÜ7ÝHÂ�� å Ü�æFÜ6Û7Þ�áÛÆ�ÉyÏ�»ÂÌÎÅ�¶�ÀÄ¾�ÀÄóõá�¾�Æ�¼ÄÌÎÊ�ÇÎ¶]ÇÃ¾ÓÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ¾�ÇÑÀÂ¶�Æ�º�ÀÂ»ÂÉ�Æ�ÉyÏ·Ü�¾WÐyÉyÀÛÀÄ¾�Ï�¸yÉ�ß&?�A<@ ��2ßÖÕÖ¾�»½¼¿¾bÔ2º�¶d»Â¶d¾�ÇÎÆW¾�Ï�Æ�¶¹ÇÃ¾bÉ2Æ�¼¿¾jê�¾ÚÌ�¼Ä¶�ÀÄ¾�Æ�ÌÎÍyÏed

Twall = 302
f Ý
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Ganancia de migración mínima

240

0

360

340

320

300

280

260

220

200

180

160

V iXWZYF[7\ =�Ý :èø!ÙÛÌÎ¶�Ü1ÒËÉy»ÚÅ�¶·¶�Ï¥êxÁÎÉ~¶�»½¼ÄÌÎÜ�¾�Å�Éy»�düÀÄ¾�Ï�¸yÉy»cfaÅ�¶·ÇÃ¾F¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ�Æ�ºÖ¾�Ï�Å�É�Ü1ÌÎ¸yÀÄ¾DÅ�¶�»ÂÅ�¶
½ EJ�	�(A1¾ÚÅ�Ì�áü¶�ÀÂ¶�Ï¥¼Ä¶�»RÀÂ¶�Æ�º�ÀÂ»ÂÉy»O¶�Ï·Å�Ì�áü¶�ÀÂ¶�Ï¥¼Ä¶�»OÒ�º�Ï¥¼ÄÉy»RÅ�¶ª¶÷é½¶�Æ�º�Æ�ÌÎÍyÏÑßÖº�»Ä¾�Ï�Å�É1ÇÃ¾a¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏ�=�Ý :èÝ
ä�¾ÚðÖ¸yº�ÀÄ¾Y=�Ý =1Üaº�¶�»½¼¿ÀÄ¾ÚÇÎÉy»OÀÄ¾�Ï�¸yÉ�»OÅ�ÌÎÏÖó�Ü1ÌÎÆ�Éy»ÛÅ�¶ª?�A<@ ��aÐ��(A<@ C	Á!�	�aÆ�ºÖ¾�Ï�Å�É×ÇÃ¾1¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏ�»Â¶

ÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾Úº�»Ä¾�Ï�Å�É�ÇÃ¾b¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏ�=�Ý87xÝ�Þ!ÏD¶�»½¼¿¾1»ÂÌ�¼ÄºÖ¾�Æ�ÌÎÍyÏÑßÖÇÃ¾bÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ·¾N?�A<@ ��b»Â¶�ÀÄó1Æ�ÉyÏ�Æ�¶�Å�ÌÎÅÖ¾
»ÂÍyÇÎÉÛÕÖ¾�»½¼¿¾RÔ2º�¶û»Â¶¾�ÇÎÆW¾�Ï�Æ�¶!ÇÃ¾Û»Â¶�¸�º�Ï�ÅÖ¾OÌ�¼Ä¶�ÀÄ¾�Æ�ÌÎÍyÏ9d

Twall = 325
f ÝjöOÍ�¼Ä¶�»Â¶ûÔ2º�¶�ß�¾ÛÒÖ¾�À½¼ÄÌÎÀÑÅ�¶ûÇÃ¾ÈÔ2º�ÌÎÏ¥¼¿¾

Ì�¼Ä¶�ÀÄ¾�Æ�ÌÎÍyÏÑßIÇÃ¾K¸¥¾�ÏÖ¾�Ï�Æ�ÌÃ¾D¶�Ï�ÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉDÉ�áüÀÂ¶�Æ�ÌÎÅÖ¾DÒËÉyÀU?�A<@ ��·Ð��(A<@ C	Á!�	�KÏ�É[¶�»b»ÂºèðÖÆ�ÌÎ¶�Ï2¼Ä¶gÒÖ¾�ÀÄ¾
Æ�ÉyÜ1ÒË¶�Ï�»Ä¾�ÀÈÇÃ¾H»ÂÉyÊ�ÀÂ¶�ÆW¾�ÀÂ¸¥¾bÌÎÏ�Å�º�Æ�ÌÎÅÖ¾HÒËÉyÀÈÇÃ¾HÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏÑÝxÞ!»RÜ�ó�»Wßè¾aÒÖ¾�À½¼ÄÌÎÀ]Å�¶¹ÇÃ¾H»Â¶��x¼¿¾bÌ�¼Ä¶�ÀÄ¾�Æ�ÌÎÍyÏÑß
¶�ÇÈÀÂ¶�Æ�º�ÀÄ»ÂÉFÆ�¾�Ï�Å�ÌÎÅÖ¾�¼ÄÉ[Æ�ÉyÏ�Ü�¾WÐ¥ÉyÀHÀÄ¾�Ï�¸yÉD¶�»9�(A<@ C	Á!�	��dü¶�ÇÈÜ�ó�»HÆ�¶�ÀÂÆW¾�Ï�É�f ß!¾�º�Ï�Ô2º�¶gÒ�ÀÂ¶�»Â¶�Ï¥¼¿¾Fº�Ï
ÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉHÅ�¶õÒ�ÀÂÉ2Æ�¶�»Ä¾�Å�ÉyÀÈÒË¶�ÉyÀÈÔ2º�¶D?�A<@ ��2ß2Ð2¾HÔ2º�¶õÇÃ¾dÒ�ÀÂÉ+�èÌÎÜ1ÌÎÅÖ¾�Å×¾HÇÎÉy»]ÅÖ¾�¼ÄÉy»]»Â¶Óê�¾HÕÖ¾�Æ�ÌÎ¶�Ï�Å�É
Ü�ó�»!ÌÎÜ1Ò�ÉyÀ½¼¿¾�Ï2¼Ä¶]Æ�ÉyÏèáüÉyÀÂÜ1¶ÛÇÃ¾¹¾�Ò�ÇÎÌÎÆW¾�Æ�Ì�ÍyÏbÒ�ÀÂÉy¸yÀÂ¶�»Ä¾õÐbÔ2º�¶�ÅÖ¾ªÜ1¶�Ï�Éy»l¼ÄÀÄ¾�ÊÖ¾zé½ÉªÆ�ÉyÜ1Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�ÇèÒËÉyÀ
ÕÖ¾�Æ�¶�À�Ý
ä�¾HðÖ¸yº�ÀÄ¾�=�Ý8>HÜaº�¶�»½¼ÄÀÄ¾aÇÎÉy»]¼ÄÌÎ¶�Ü1ÒËÉy»]Å�¶¹¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�Ü1¶�Å�ÌÎÅ�Éy»È¶�Ï ½ EJ�	�(Ab»ÂÌÎÏgÜ1ÌÎ¸yÀÄ¾�Æ�ÌÎÍ�Ï�Ð×Æ�ºÖ¾�ÏBAÅ�É·ÇÃ¾g¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏD¶�»dÀÂ¶W¾�ÇÎÜ1¶�Ï¥¼Ä¶bÜ1ÌÎ¸yÀÄ¾�ÅÖ¾×¾!?�A<@ ���ÐF¾��(A<@ C	Á!�	�×¶�Ï~Å�ÌÎ»½¼ÄÌÎÏ¥¼¿¾�»¹Ì�¼Ä¶�ÀÄ¾�Æ�ÌÎÉyÏ�¶�»�ÝsÞ!»½¼ÄÉy»

ÀÂ¶�»Âº�Ç�¼¿¾�Å�Éy»u¶��èÒË¶�ÀÂÌÎÜ1¶�Ï¥¼¿¾�ÇÎ¶�»uÜbº�¶�»½¼ÄÀÄ¾�ÏaÆ�ÇÃ¾�ÀÄ¾�Ü1¶�Ï¥¼Ä¶]Ô2º�¶ÈÇÃ¾OÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏHÊÖ¾�»Ä¾�ÅÖ¾Ó»ÂÍyÇÎÉÓ¶�Ïb¶�ÇèÀÂ¶�ÏBA
Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ¹Å�¶RÇÎÉy»!ÀÂ¶�Æ�º�ÀÂ»ÂÉy»ûÐb¶�Ï1¶�ÇÖÒ�ÀÂÉy¸yÀÂ¶�»ÂÉdÅ�¶RÇÃ¾ª¾�Ò�Ç�ÌÎÆW¾�Æ�ÌÎÍyÏ�dü¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏY=�Ý :
fuÒ�º�¶�Å�¶OÏ�ÉdÒ�ÀÂÉ2Å�º�Æ�ÌÎÀ
ÊË¶�Ï�¶�ðÖÆ�ÌÎÉy»ÓÅ�¶HÀÂ¶�Ï�Å�ÌÎÜÚÌÎ¶�Ï2¼ÄÉ�ÝÖÞ!ÏDÒÖ¾�À½¼ÄÌÎÆ�º�ÇÃ¾�À�ßÖÀÂ¶�Ò�ÇÃ¾�Ï�Ì�ðÖÆ�¾�Ï�Å�É�¶�Çs¼ÄÀÄ¾�ÊÖ¾�é½É1ÊÖ¾�»Äó�Ï�Å�Éy»Â¶H¶�ÏDÇÃ¾Ú¶��èÒ�ÀÂ¶�A
»ÂÌÎÍyÏ�=�Ý87a»Â¶dÉyÊè¼ÄÌÎ¶�Ï�¶¹º�ÏÖ¾Ú¸¥¾�ÏÖ¾�Ï�Æ�ÌÃ¾bÅ�¶ªÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉbÅ�¶�Ç|�+:�» dÑ��7�»�Ò�ÀÂ¶�Å�Ì�Æ Õ�É�f Ý�Þ!»½¼¿¾Ú¶�»½¼ÄÀÄ¾�¼Ä¶�¸yÌÃ¾
Å�¶È»Â¶�ÇÎ¶�Æ�Æ�ÌÎÍyÏbÅ�¶]ÀÂ¶�Æ�º�ÀÂ»ÂÉy»!ÀÂ¶�Æ¿ÕÖ¾�ØW¾�ÀÄóÓÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÉyÏ�¶�»u¾ÓÒÖ¾�À½¼ÄÌÎÀIÅ�¶ÈÇÎ¾R¼Ä¶�ÀÂÆ�¶�ÀÄ¾õÌ�¼Ä¶�ÀÄ¾�Æ�ÌÎÍyÏÑßz¶�êxÌ ¼ ¾�Ï�Å�ÉõÒËæ�ÀÑA
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��?-C�?OÔ2º�¶aÆW¾�º�»ÂÍgÇÃ¾1Å�¶�¸yÀÄ¾�ÅÖ¾�Æ�ÌÎÍyÏKÅ�¶�ÇuÀÂ¶�Ï�Å�ÌÎÜ1Ì�¶�Ï2¼ÄÉÚÐK¶�ÇIÒ�ÀÂÉy¸yÀÂ¶�»ÂÉ×Å�¶aÇÃ¾Ú¼¿¾�ÀÂ¶W¾�?�ÉyÊè¼Ä¶�Ï�ÌÎÅ�É�Å�¶
»Âº×Ò�¶�À½ðÖÇËÅ�¶ÓÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ�ÝyâãÏ�ÌÎÆ�ÌÃ¾�ÇÎÜÚ¶�Ï2¼Ä¶�ß¥»Â¶Ó¾�»ÂÌÎ¸yÏ�Ídº�ÏÖ¾d¼¿¾�ÀÂ¶W¾d¾Te��f
��?-C�?!Ð1ÇÃ¾�»ûÆ�ºÖ¾�¼ÄÀÂÉHÀÂ¶�»½¼¿¾�Ï2¼Ä¶�»�ß
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��� ����2Ý]î]ºÖ¾�Ï�Å�É|¶�ÇRà¬Þ�á��4ã6á å Ü�æ�ÂÄÞëÞ��$Ü��qÁ�Ü7Ý�ã6áKÅ�¶�¼Ä¶�Æ�¼ÄÍ|ÇÃ¾FÅ�¶�¸yÀÄ¾�ÅÖ¾�Æ�ÌÎÍyÏYÅ�¶�ÇRÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï2¼ÄÉ�ßl»Â¶»ÂÉyÇÎÌÎÆ�Ì�¼ÄÍÛÇÃ¾RÜ1ÌÎ¸�À¿¾�Æ�ÌÎÍyÏ¹Å�¶�Ç2¼ÄÀÄ¾�ÊÖ¾zé½É�Ýzíõ¾�Å�ÉÓÔ2º�¶¶��èÌÎ»½¼ÄÁÃ¾Rº�ÏHÕ2º�¶�Æ�ÉõÅ�ÌÎ»ÂÒ�ÉyÏ�ÌÎÊ�ÇÎ¶!¶�Ï��	�
��� ����2ßj¶�Ç¥¼ÄÀÄ¾�ÊÖ¾�é½É
Ü1ÌÎ¸yÀÂÍ1¾1¶�»Ä¾1Ü�ó�Ô2º�ÌÎÏÖ¾1¾�º�Ï�Ô2º�¶HÒ�ÀÂ¶�»Â¶�Ï¥¼¿¾�ÊÖ¾�º�ÏDÜ1¶�Ï�ÉyÀRÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ�ÝÖï:ÒË¶�»Ä¾�ÀOÅ�¶HÇÃ¾Ú»ÂÉyÊ�ÀÂ¶�ÆW¾�ÀÂ¸¥¾
ÌÎÏ�Å�º�Æ�ÌÎÅÖ¾×ÒËÉyÀ¹ÇÃ¾gÜ1ÌÎ¸�À¿¾�Æ�ÌÎÍyÏDÅ�¶�Çl¼ÄÀÄ¾�ÊÖ¾�é½Éedü¶�ÇP;�»¨Å�¶�Çl¼ÄÌÎ¶�Ü1ÒËÉ×¼ÄÉ�¼¿¾�ÇlÅ�¶Ú¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ^fÓ¶�Çl¼ÄÀÄ¾�ÊÖ¾�é½É�?
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ì!ÀÂÌÎÜ1¶�ÀÂÉ�ßË»Ä¶bÀÂ¶W¾�ÇÎÌÎØW¾�º�Ï~¾�ÏÖó�ÇÎÌÎ»ÂÌÎ»Ó»ÂÉyÜ1¶�ÀÂÉgÒÖ¾�ÀÄ¾gÉyÊè¼Ä¶�Ï�¶�À¹ÇÃ¾�»`7@?�?×Ü1¶÷é½ÉyÀÂ¶�»¹Ò�ÀÂÉ�¼Ä¶�ÁÎÏÖ¾�»õÆW¾�Ï�Å�ÌÎÅÖ¾�¼¿¾�»
Ðyß�¶�Ï2¼ÄÉyÏ�Æ�¶�»�ßs»Â¶aÀÂ¶W¾�ÇÎÌÎØW¾�É�¼ÄÀÂÉg¾�ÏÖó�ÇÎÌÎ»ÂÌÎ»OÜ�ó�»õ¶��èÕÖ¾�º�»½¼ÄÌ�êyÉ�ÒÖ¾�ÀÄ¾×ÉyÊè¼Ä¶�Ï�¶�ÀõÇÃ¾�»`7@?�Ü1¶÷é½ÉyÀÂ¶�»õÒ�ÀÂÉ�¼Ä¶�ÁÎÏÖ¾�»
ÆW¾�Ï�Å�ÌÎÅÖ¾�¼¿¾�»HÅ�¶×ÇÃ¾�»�7@?�?KÉyÊè¼Ä¶�Ï�ÌÎÅÖ¾�»H¶�Ï�ÇÃ¾KÒ�ÀÂÌÎÜ1¶�ÀÄ¾�á�¾�»Â¶�Ý!î]ÉyÜ1ÉK¶�ÇÈ¾�ÏÖó�ÇÎÌÎ»ÂÌÎ»dÅ�¶×ÇÃ¾·»Â¶�¸yº�Ï�ÅÖ¾Dá�¾�»Â¶
ÀÂ¶W¾�ÇÎÌÎØW¾õº�Ï�¾�ÇÎÌÎÏ�¶W¾�ÜÚÌ�¶�Ï2¼ÄÉ¹Å�¶R»Â¶�Æ�º�¶�Ï�Æ�ÌÃ¾�»Ü�ó�»!Ò�ÀÂ¶�Æ�ÌÎ»ÂÉªÐbÇÃ¾õ»Â¶�Æ�º�¶�Ï�ÆWÌÃ¾ªÉyÊxé½¶�¼ÄÌ�ê¥Éª¶�»ûÊÖ¾�»½¼¿¾�Ï¥¼Ä¶OÇÃ¾�ÀÂ¸¥¾xß
æ�»½¼Ä¶]Ï�¶�Æ�¶�»ÂÌ�¼¿¾ÓÜ�ó�»IÜ1¶�Ü1ÉyÀÂÌÃ¾ÛÔ2º�¶È¶�Çx¾�ÏÖó�ÇÎÌÎ»ÂÌÎ»�Å�¶]ÇÃ¾RÒ�ÀÂÌÎÜ1¶�ÀÄ¾Ûá�¾�»Â¶�Ý�ìIÉyÀI¼¿¾�Ï¥¼ÄÉ�ßzÇÃ¾O¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏªÆW¾�ÜbÊ�ÌÃ¾
»Âº�»¹ÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»¹Å�¶aÀÄ¶�Æ�º�ÀÂ»ÄÉ·¾�Ï¥¼Ä¶�»¹Å�¶bÆ�ÉyÜ1¶�Ï�ØW¾�ÀõÇÃ¾×»Â¶�¸�º�Ï�ÅÖ¾gá�¾�»Â¶bÒÖ¾�ÀÄ¾g¾�»Ä¶�¸yº�ÀÄ¾�ÀÂ»Ä¶bÅ�¶bÔ2º�¶a¼ÄÌÎ¶�Ï�¶
»ÂºèðÖÆ�ÌÎ¶�Ï¥¼Ä¶dÜ1¶�Ü1ÉyÀÂÌÎ¾&d�>���7yµ�¢¤f Ý�Þ!»½¼ÄÉÚ»Â¶dÀÂ¶W¾�Ç�ÌÎØW¾aÜ1ÉxÅ�Ì�ðÖÆW¾�Ï�Å�Éb¶�ÇÑðÖÆ¿Õ�¶�ÀÂÉ1Å�ÌÎÏÖó�Ü1ÌÎÆ�ÉaÔ2º�¶ªÆ�ÉyÏ2¼ÄÌÎ¶�Ï�¶
ÇÃ¾1¶��èÒ�ÀÂ¶�»ÂÌÎÍyÏDÅ�¶aÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»OÅ�¶�ÇI¼ÄÀÄ¾�ÊÖ¾zé½ÉUdvê¥¶�ÀÓ»Â¶�Æ�Æ�ÌÎÍyÏ :èÝ8>xÝ87@f�ÝËÞ!ÇIù�Ï�ÌÎÆ�É×ÀÂ¶�Æ�º�ÀÂ»ÂÉ×Ô2º�¶aÆ�º�Ü1Ò�ÇÎ¶HÇÎÉy»
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��?-C�?�Ý
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¶÷é½¶�Æ�ºè¼¿¾�ÀÂ»Â¶¶�ÏIe��f
��?-C�?�ßjÜ1ÌÎ¶�Ï¥¼ÄÀÄ¾�»ÑÔ2º�¶û¶�Ç¥ÀÂ¶�»½¼ÄÉOÇÎÉÛÕÖ¾�Æ�¶!¶�Ï9�	�
��� ����2Ýzî]ºÖ¾�Ï�Å�ÉO¶�Çy¼ÄÀÄ¾�ÊÖ¾zé½É�?ÛÆ�ÉyÜ1Ò�ÇÎ¶�¼¿¾
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Ð¥¾×Ô2º�¶bÒ�ÀÂ¶�»Â¶�Ï2¼¿¾gº�Ï[ÀÄ¾�Ï�¸yÉ×Ü�¾WÐ¥ÉyÀ�dü¶�»õº�ÏFÆW¾�»ÂÉgÅ�¶aÜ1ÌÎ¸yÀÄ¾�Æ�ÌÎÍ�ÏKÉyÒËÉyÀ½¼Äº�Ï�ÌÎ»½¼¿¾èßËÆ�ÉyÜ1É×»Â¶aêxÌÎÉ×¶�ÏF¶�Ç
ÆW¾�Ò�Á�¼Äº�ÇÎÉ`=�f Ý2íÓ¶�»ÂÒ�º�æ�»ÈÅ�¶R¶�»ÂÉ�ß2ÇÎÉy»!¼ÄÀÄ¾�ÊÖ¾zé½Éy»ûÅ�¶�Ç57ª¾�Ç$=H»ÂÉyÇÎÌÎÆ�Ì ¼¿¾�ÏÚº�ÏÖ¾d¾�ºè¼ÄÉ	AãÜ1ÌÎ¸�ÀÄ¾�Æ�Ì�ÍyÏbÐ¥¾dÔ2º�¶OÕÖ¾�Ï
ÆW¾�ÜaÊ�ÌÃ¾�Å�É1»Âº�»õÀÂ¶�Ô2º�Ì�»ÄÌ ¼¿É�»ÓÒÖ¾�ÀÄ¾1ÌÎÏ�ÌÎÆ�ÌÎ¾�ÀRÇÃ¾Ú»Â¶�¸yº�Ï�ÅÖ¾1á�¾�»Â¶HÅ�¶�Çu¾�ÏÖó�ÇÎÌÎ»ÂÌ�»RÅ�¶HÒ�ÀÂÉ�¼Ä¶�ÁÎÏÖ¾�»RÐ·»ÂºDÀÂ¶�Æ�º�ÀÂ»ÂÉ
¾�Æ�¼ÄºÖ¾�ÇýßD�	�
��� ����2ß�Ï�É1ÇÎÉy»RÆ�º�Ü1Ò�ÇÎ¶�Ý�äsÉy»R¼ÄÀÄ¾�ÊÖ¾�é½Éy»ª?bÐ �d¼¿¾�ÜaÊ�ÌÎæ�Ï·ÆW¾�ÜaÊ�ÌÃ¾�ÀÂÉyÏ�»Âº�»ÓÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»O¾�Ï¥¼Ä¶�»
Å�¶RÌÎÏ�ÌÎÆ�ÌÃ¾�ÀlÇÃ¾õ»Â¶�¸yº�Ï�ÅÖ¾ªá�¾�»Â¶�ß¥»ÂÌÎÏ1¶�ÜaÊÖ¾�ÀÂ¸yÉ�ßy»Âº1ÀÂ¶�Æ�º�ÀÂ»ÂÉHÅ�¶R¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ1¶�Ï�¶�»Â¶OÜ1ÉyÜ1¶�Ï2¼ÄÉ�ß\e��f
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ÇÎÉy»lÆ�º�Ü1Ò�ÇÎÁÃ¾èß�Ò�ÉyÀ!ÇÎÉ¹Ô2º�¶RÒ�º�Å�ÌÎ¶�ÀÂÉyÏÚÆ�ÉyÏ2¼ÄÌÎÏ2ºÖ¾�ÀlÆ�ÉyÏ1»Âº1¶ãé½¶�Æ�º�Æ�ÌÎÍyÏ1»ÂÌÖ»ÂÉyÇÎÌÎÆ�Ì�¼Ä¾�Àuº�ÏÖ¾d¾�ºè¼ÄÉ	AãÜÚÌÎ¸yÀÄ¾�Æ�ÌÎÍyÏÑÝ
î]ÉyÜ1ÉTe@�f
��?-C�?¶�»½¼¿¾�ÊÖ¾dÉ2Æ�º�ÒÖ¾�Å�ÉHÆ�ÉyÏ�¶�ÇÖ¼ÄÀÄ¾�ÊÖ¾zé½ÉY�yß¥ÇÎÉy»!¼ÄÀÄ¾�ÊÖ¾zé½Éy»ûÅ�¶�ÇD7ª¾�Ç$=ª¼ÄºèêxÌÎ¶�ÀÂÉyÏ�Ô2º�¶O¶�»ÂÒË¶�ÀÄ¾�À
¾HÔ2º�¶¹¶�»½¼ÄºèêxÌÎ¶�ÀÄ¾aÅ�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÇÎ¶�ÝxÞ!»ÂÉy»È¼ÄÀÄ¾�ÊÖ¾zé½Éy»áüº�¶�ÀÂÉyÏg¶�Ï¥êxÌÃ¾�Å�Éy»ÈÆ�ÉyÏ�»Â¶�Æ�ºè¼ÄÌ�ê�¾�Ü1¶�Ï¥¼Ä¶ª¾Ne��f
��?-C�?£dvêy¶�À
ðÖ¸yº�ÀÄ¾Y>xÝ8<�f]ÒÖ¾�ÀÄ¾ÚÆ�ÉyÜ1Ò�ÇÎ¶�¼¿¾�ÀÛÇÃ¾a»Â¶�¸yº�Ï�ÅÖ¾bá�¾�»Â¶ªÅ�¶�Ç�¾�ÏÖó�ÇÎÌÎ»ÂÌÎ»�Ý
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0�ë10�ë ñ:³H±�®n �í�´s¯�³H±gR´
Þ!Ï[¶�»½¼Ä¶aÆW¾�Ò�Á�¼Äº�ÇÎÉ�Õ�¶�Ü1Éy»õ¾�ÏÖ¾�ÇÎÌÎØW¾�Å�É1ÇÃ¾Úáüº�Ï�Æ�ÌÎÉyÏÖ¾�ÇÎÌÎÅÖ¾�ÅÑß�ð�¾�Ê�ÌÎÇÎÌÎÅÖ¾�Å�ÐKÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ�Å�¶Hº�Ï[¶�ÏBA
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Æè�åÏRÎ���ÚÏ Å�¶Úô¹ÀÂÌÎÅ
¶�»ÂÒË¶�Æ�Á�ðÖÆ�É�Ý
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Þ!ÇlÒ�ÀÂÉ�¼ÄÉ�¼ÄÌÎÒ�É×Å�¶bÌÎÏ¥êy¶�»½¼ÄÌÎ¸¥¾�Æ�ÌÎÍyÏFô¹ÀÂÌÎÅ��Y¾WÐKÀÂ¶W¾�ÇÎÌÎØW¾1¼ÄÉxÅÖ¾�»¹ÇÃ¾�»Oá�¾�»Â¶�»¹Å�¶aÒ�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏKÅ�¶a¼ÄÀÄ¾�A
ÊÖ¾zé½Éy»]Æ�ÉyÏ2¼¿¾�Æ�¼¿¾�Ï�Å�ÉaÆ�ÉyÏ×ÇÎÉy»»Â¶�À½êxÌÎÆ�ÌÎÉy»Ûô¹ÀÂÌÎÅ�Å�Ì�»ÄÒ�ÉyÏ�ÌÎÊ�ÇÎ¶�»ûÐ×¾dÆ�ÉyÏ¥¼ÄÌÎÏxºÖ¾�Æ�ÌÎÍyÏÚê¥¶�ÇÃ¾dÒËÉyÀ]ÇÃ¾d¶÷é½¶�Æ�º�Æ�Ì�ÍyÏ
Æ�ÉyÀÂÀÂ¶�Æ�¼¿¾�ÐD¶�ðÖÆ�ÌÎ¶�Ï¥¼Ä¶bÅ�¶bÇÎÉy»O¼ÄÀÄ¾�ÊÖ¾�é½É�»õ»ÂÉyÊ�ÀÂ¶bÇÎÉy»ÓÀÂ¶�Æ�º�ÀÂ»ÂÉy»ªÅ�ÌÎ»½¼ÄÀÂÌÎÊ�º�ÌÎÅ�Éy»�Ý�ä�¾�Õ�¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï2¼¿¾1ÌÎÜ1Ò�ÇÎ¶�A
Ü1¶�Ï¥¼¿¾õ¼ÄÉyÇÎ¶�ÀÄ¾�Ï�Æ�ÌÃ¾¹¾õá�¾�ÇÎÇÎÉ�»lÅ�¶RÀÂ¶�Å1Éd»ÂÌÎ»½¼Ä¶�Ü�¾�»ûÀÂ¶�Ü1É�¼ÄÉy»�ßyÒ�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍ�ÏbÅ�¶RÜaù�Ç�¼ÄÌÎÒ�Ç�¶�»!¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÉyÏ�¶�»�ß
Ü1ÉyÏ�Ì�¼ÄÉyÀÂÌ�ØW¾�Æ�Ì�ÍyÏ1ÒËÉyÀÜ1¶�Å�ÌÎÉdÅ�¶ÓÜ1æ�¼ÄÀÂÌÎÆW¾�»Ò�ÀÂÉyÒ�ÉyÀÂÆ�ÌÎÉyÏÖ¾�ÅÖ¾�»ÒËÉyÀÇÃ¾d¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÍyÏÚ¶�Ï×¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�Ð1¸y¶�»ÑA
¼ÄÌÎÍyÏgÅ�¶dÜÚÌÎ¸yÀÄ¾�Æ�ÌÎÍyÏ×Æ�ºÖ¾�Ï�Å�É1ÇÎÉy»ÛÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»ÛÅ�¶ªÇÃ¾Ú¾�Ò�ÇÎÌÎÆW¾�Æ�Ì�ÍyÏgÆW¾�ÜaÊ�ÌÃ¾�ÏÑßè»Â¶dÅ�¶�¼Ä¶�Æ�¼¿¾Úº�Ï�á�¾�ÇÎÇÎÉa¶�Ï·ÇÃ¾
ÀÂ¶�ÅgÉa»ÂÌÎ»½¼Ä¶�Ü�¾HÀÂ¶�Ü1É�¼ÄÉ�ßx»Â¶õÅ�¶�¼Ä¶�Æ�¼¿¾aº�ÏÖ¾aÅ�¶�¸yÀÄ¾�ÅÖ¾�Æ�ÌÎÍyÏ×Å�¶õÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉHÉa»Â¶¹Å�¶�»ÂÆ�º�Ê�ÀÂ¶¹º�ÏgÀÂ¶�Æ�º�ÀÂ»ÂÉ
Ô2º�¶ªÉ�áüÀÂ¶�Æ�¶dÜ1¶÷é½É�ÀÄ¶�»RÒ�ÀÂ¶�»½¼¿¾�Æ�ÌÎÉyÏ�¶�»�Ý
ïRÆ�¼ÄºÖ¾�ÇÎÜ1¶�Ï2¼Ä¶×Ï�É[¶��èÌÎ»½¼Ä¶�Ï�Õ�¶�ÀÂÀÄ¾�Ü1ÌÎ¶�Ï¥¼¿¾�»aÅ�¶×Ò�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏ�Æ�ÉyÏ�ÆW¾�ÀÄ¾�Æ�¼Ä¶�ÀÂÁÎ»½¼ÄÌÎÆW¾�»a»Â¶�Ü1¶÷éÂ¾�Ï¥¼Ä¶�»�Ý
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¶�ê�¾�ÇÎºÖ¾�Ï�Å�ÉaÒË¶�ÀÂÌÎÍxÅ�ÌÎÆW¾�Ü1¶�Ï¥¼Ä¶OÇÎÉy»ÀÂ¶�Æ�º�ÀÂ»ÂÉy»ÛÅ�ÌÎ»ÂÒ�ÉyÏ�ÌÎÊ�ÇÎ¶�»�ß2»Âº�»ÈÆW¾�ÀÄ¾�Æ�¼Ä¶�ÀÂÁÎ»½¼ÄÌÎÆW¾�»Ð1ÇÃ¾�»]Ò�ÀÂ¶�áü¶�ÀÂ¶�Ï�Æ�ÌÃ¾�»]Å�¶
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¶÷é½¶�Ü1Ò�ÇÎÉÚ¾�Ò�ÇÎÌÎÆW¾�Æ�ÌÎÉyÏ�¶�»ÈÒÖ¾�ÀÄ¾�Ü1æ�¼ÄÀÂÌÎÆW¾�»�Ý
ïRÅ�¶�Ü�ó�»�ß�Æ�ÉyÏ·¶�Ç�ðÖÏ·Å�¶ªÉyÊè¼Ä¶�Ï�¶�ÀÛº�Ï·¸yÀÄ¾�Å�ÉÚÀÄ¾�Ø�ÉyÏÖ¾�Ê�ÇÎ¶õÅ�¶ªÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉaÐ×¼ÄÉyÇÎ¶�À¿¾�Ï�Æ�ÌÃ¾b¾aá�¾�ÇÎÇÎÉ�»�ß

º�ÏD¼ÄÀÄ¾�ÊÖ¾�é½É×Å�¶�Ê�¶b»Â¶�À¹ÆW¾�ÒÖ¾�ØaÅ�¶bÜ1ÌÎ¸�À¿¾�ÀO¶�Ï¥¼ÄÀÄ¶aÇÎÉy»ÓÀÂ¶�Æ�º�ÀÂ»ÂÉy»ªÅ�¶�Ç!ô¹ÀÂÌÎÅÑÝ�ä�¾�¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ~¾�ÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾
Å�¶�Çs¶�Ï¥¼ÄÉyÀÂÏ�É�ô¹ÀÂÌÎÅ��>¾WÐ×¸y¶�»½¼ÄÌÎÉyÏÖ¾bÇÃ¾aÜ1ÌÎ¸yÀÄ¾�Æ�Ì�ÍyÏ×Å�¶¹¼ÄÀÄ¾�ÊÖ¾zé½Éy»ÛÅ�¶�Ê�ÌÎÅÖ¾a¼¿¾�Ï¥¼ÄÉ1¾b¶�êy¶�Ï2¼ÄÉy»RÅ�¶�ÇsÒ�ÀÂÉyÒ�ÌÎÉ
ô¹ÀÂÌÎÅÑß�Æ�ÉyÜ1ÉKÇÃ¾�ê�¾�ÀÂÌÃ¾�Æ�ÌÎÍyÏ~Å�¶�Ç]ÀÂ¶�Ï�Å�ÌÎÜ1ÌÎ¶�Ï¥¼ÄÉ�ß�Å�ÌÎ»ÂÒËÉyÏ�ÌÎÊ�ÌÎÇ�Ì�ÅÖ¾�ÅFÐ�Æ�Éy»½¼Ä¶×Å�¶×ÇÎÉy»dÀÂ¶�Æ�º�ÀÂ»ÂÉy»�ÒlÆ�ÉyÜ1ÉD¾�Ç
ÆW¾�ÜaÊ�ÌÎÉbÅ�¶ªÒË¶�À½ðÖÇsÅ�¶ªÀÂ¶�Ô2º�ÌÎ»ÂÌ�¼ÄÉy»ÈÐgÀÄ¾�Ï�¸yÉÚÅ�¶ªÇÃ¾Ú¾�Ò�ÇÎÌÎÆW¾�Æ�Ì�ÍyÏÑÝ
ä�¾gÌÎÏ¥ê¥¶�»½¼ÄÌÎ¸¥¾�Æ�Ì�ÍyÏ[»ÂÉyÊ�ÀÂ¶b¼Äæ�Æ�Ï�ÌÎÆW¾�»¹Å�¶ÚÒ�ÇÃ¾�Ï�Ì�ðÖÆW¾�Æ�ÌÎÍyÏKÐD¶÷é½¶�Æ�º�Æ�ÌÎÍyÏ�¾�ÅÖ¾�Òè¼¿¾�¼ÄÌ�ê�¾×¶�Ï|ô¹ÀÂÌÎÅ�»õÆ�ÉyÜ�A
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Ò�ºè¼¿¾�Æ�ÌÎÉyÏÖ¾�ÇÎ¶�»ÛÕÖ¾bÅÖ¾�Å�ÉÚÇÎº�¸¥¾�ÀR¾bÇÃ¾�»Û»ÂÌÎ¸yº�ÌÎ¶�Ï¥¼Ä¶�»ÛÒ�º�Ê�ÇÎÌÎÆW¾�Æ�ÌÎÉyÏ�¶�»�ø
Þ!Å�ºÖ¾�ÀÂÅ�É�úOº�¶�Å�É�ß]åRº�ÊËæ�Ï9çËÝÈµ·ÉyÏ¥¼Ä¶�ÀÂÉ|¶Kâã¸yÏÖ¾�Æ�ÌÎÉ�µ~Ý]äsÇÎÉyÀÂ¶�Ï¥¼Ä¶�ø �ªÌüy RÉ$Ï�� �v¡�ÏRÌ$Ë ���R=Ñ�Â�.�
¡�ÏRÎnÈ��Úâª¢�È�� y BÏcàRÊBË��JÌBÍg�nÉ
ÉË�£�làÄ�@Ëý�lÈ	Ì�ÐÚ�JÌ ê   ÌË��¡b�là Å � �\ÆëynÌv�j�v�ÚÈ	ÌÖ¡�ÏRÌ$ËJÐ Ýsì!º�Ê�ÇÎÌÎÆW¾�Å�É�ÒËÉyÀ
Ý �©Þè� ÞDà��lÏRÌ$Ë�� &nàD�@Ì)Æ % ÏcàcáBÌÖ�làÄ��� ú Ìj¢�È�� ¡1�@Ë��lÈ	Ì32lÞ %5ú54 �]�ÚÈÚÍ��Â��¡ /76SàcÏ ¶�Ï Ý98 Þ 8;: Ç ? �
5�<�<�5 � 5"1�1�=%>�<@? ú Ç 8 Þ2y ? ÏrÉ$ÈBA�Ë Ý ÈDC 5�<�<�5 ��ý 8DE�FHG�IKJML*NPOHQRLTSHLVUXWDW�UKY
Z9[ O]\*F_^]Y7`�GDF%a,L*QRGHEcb�S [	d QRSHG�e [ L*SHG�LPfhgDF dXi JMG�`jYckmlMGDQRL*F�a,LXn %7o	p�q A�rtsKuwvXx 8;y�y A,z�v%{ o
| zBA~}	zD�P���H�*��rM����r�zB�jvX�]s��_vX�]v�� p � p �	��zB� q A�rts�� Ycb�F r 8 ���tA,z���zBA,��� o z y zB����rM���tA�rt�*�K� p s
y A,z�{ p ����r��K�����tARvX��� | p A,��A p �tA�r p�� vX� � | ����r�zB��vX�]s�sXrM� y ��vXx�z | r��'v�� p ��vX�]sP��r��X�]vX� ���7��r�� o A p ��zB���K�
�tr�zB��vX�]s'�MzB� A p ��zB���K�tr�zB��r��_s�vX�5v�vX�]s'r�� | zBA��'vX�tr�zB� q A�rts�� E�¡TQ d F d S d E�¢�L*OHQRL*QRG'SHLVUXWDWD£�Y
Z9[ O]\*F¤^]Y¥`�GDF�a,L*QRGHE¦b�S [	d QRSHG§e [ L*SHGjL¨fhgDF dXi JMG©`�Y;kmlMGXQ,L�F%a,LXn¥ª�« y	p A�r p �c{ p �¨v���zB�K��}	zD�
�¬r��XARvX�tr�zB� zB�v��~xB�]vX��r�{ q A�rts ª � � r�A,zX�H� p �H� Y®b�F°¯ th ± vXARvX��� p ��²¦zB� y �K�tr��K�©²¦zB� | p A p �	�
{ p 2 ± vXAB²¦z_³ <�<X´ 4 E�µ¶QRL*·RSHL§¸�¹¶lML*N d FHJ d�º E�·RL*»�a,JML*NPOHQRL/SHL¬UXWDWD£�Y�¼ [ OHlMJ i�d SHG_»]GDQ�ª � � p�� r p A
�7{�r p �c{ p L*F 8 s � vX�c{ p �¶r�� ± vXARvX��� p ��²¦zB� y �K�tr��K� EDI�GDl�Y�½�£�E%f1^�¾¥¿ÀW�ÁhÂDÂDÂBÁ1ÃK½�ÄDÅXÆ�Á�½XE�G i a [ OHQ,L�SHL
UXWDWXÂHY
b�S [	d QRSHG�e [ L*SHGHE Z9[ O]\*F�^]Y%`�GDF�a,L*QRG�L¥fhgDF dXi JMG~`�YDkmlMGDQRL*F%a,LXn 8ÈÇ ARvX� p �;zBA,� | zBA 8 s�v y �tr �Xp
ª�« p {��K�tr�zB�Ér�� q A�rts�� Y9¼ [ OHlMJ i�d SHG�»�GDQ ��r�� p x L*F }	zB�KA��]vX�Vz | �7z | �t�¦vXA p ? ± A,v%{��tr�{ p vX�]s
ª�« y	p A�r p �c{ p EKI�GXl�Y	£XÂHE	F%ÊHN�Y�ËKEH»	ÌXgD·*Y�ÄD£�½�ÁÍÄ�ÃK½DE�f1^H^�¿3WDWD£DÅ�ÁÍWDÄXÂDÂHEHUXWDWXÂHY
b�S [	d QRSHG@e [ L�SHGHE Z9[ O�\*F�^]Y	`�GDF�a,L*QRG�L¶fhgDF dXi JMG@`�YHkmlMGDQRL*F�a,LXn�Î o	p�q A�rtsm��vXx Ç ARvX� p �;zBA,�
| zBA 8 s�v y �tr �Xp �7{ o	p sX�K��r��K�@vX�]s ª�« p {��K�tr�zB�_zB� q A�rts�� YHb�F�Ï st �@zBA,��� o z y zB� 8 s�v y �tr �Xp@q A�rts
�¬rts�s�� p �¦vXA p 2 8Pq A�rts��Ð³ <�<X´ 4 E�Ñ [ F�a,G i GDFÒÏ ³

th Ó �	� p A��]vX��r�zB�]vX�V²¦zB� | p A p �c{ p zB� ± vXARvX��� p �
8 A,{ o r�� p {��t�KA p �VvX�]s�²¦zB� y r���vX�tr�zB� Î p { o �	rtÔ*� p ��2 ± 8 ² Î ³ <�<X´ 4 E�¿ [ L�I d'Õ QRlML d FH·�¸tÖ�^K¹ º EHG i Á
a [ OHQRL¥SHL×UXWDWD£�YB¼ØL*FHSHJML*F�a,L¥SHL¥» [ OHlMJ i�dXi JMÙDF~»]GDQ�Ú z � vT�7{�r p �c{ p L*F ± vXA,vX��� p �	vX�]s¶��rM���tA�rt�*�K� p s
²¦zB� y �K�tr��K� ± ARv%{��tr�{ p � EHf1^H^�¿Û½�WDÆ�Ë�Á1UXÅDWD£�EHUXWDWXÂHY
b�S [	d QRSHG�e [ L*SHGHE Z9[ O]\*F_^]Y7`�GDF�a,L*QRG�LVfhgDF dXi JMG�`�YckmlMGDQRL*F%a,LXn 8 s�v y �tr �Xp �7{ o	p sX�K��r��K�/vX�]s
ª�« p {��K�tr�zB�¬zB��²¦zB� y �K�5vX�tr�zB�]vX� q A�rts�� YK¼�L*FHSHJML*F�a,L¶SHL¶» [ OHlMJ i�dXi JMÙDF@»]GDQ¥Ü ���K� p A L*F }	zB�KA��]vX�
z | ��� y	p A�{�zB� y �K�tr��K� E�f1^H^�¿3WDÆ�UXW�ÁÍÅ�ÃBÂ%UKE	UBWDWXÂHY
b�S [	d QRSHG�e [ L*SHGHE Z9[ O]\*F_^]Y7`�GDF�a,L*QRG�LVfhgDF dXi JMG�`�YckmlMGDQRL*F�a,LXnmª�« y	p A�r p �c{ p ��zB� 8 s�v y �tr �Xp
q A�rtsV�7{ o	p sX�K��r��K��z | ± vXARvX� p � p A×��� p�phy�8;y�y ��r�{,vX�tr�zB��� Y�b�F¬Ï ³ th ª �KA,zB��r�{�A,z�²¦zB� | p A p �c{ p zB�
± vXARvX��� p � �Ø��rM���tA�rt�*�K� p s�vX�]s Ú p �t�;zBA,����v�� p s ± A,z�{ p �,��r��K�¨2 ± � ± ³ <�<�Ý 4 EHk d@Þ GDQ [Hß	d EH¢�L*OHQRL*QRG
SHL/UXWDWXÂHY�¼ [ OHlMJ i�d SHG¬»]GDQ Ó ª�ª�ª ²¦zB� y �K� p A��7z�{�r p �tx ± A p ��� EØ»	ÌXgD·*Y�UXÅ�àK£D£�EØf1^�¾¥¿áW�Á1ËXÄDÆ�Ã�Á
UXWDÅD£�ÁÍÆ�E	UXWDWXÂHY
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^KL�� d~d F d lMJ� d SHGTl d QRL*lML�I d F i J d SHL�l d »HQRG���JMN'JMS d S�SHL9lMGD·�QRL i*[ QR·RGD·¦L*F�L*l	»HQRG i L*·RGVSHL9·RL*lML i*i JMÙDF
i GDF¬L�l��	F¬SHLVSHJM·RN'JMF [ J�Q9L*lma,JML*N'»]G'SHL~a,Q d FH·1¢�L*QRL*F i J d SHL�� i �HL*QRGD·*Y7b�F i�d ·RG�SHLVN'JMgDQ dBi JMÙDF/GD»]GDQÍÁ
a [ FHJM·1a d E7l d�i�d lMJMS d S�SHL@l d JMF�a,L*Q i GDFHL���JMÙDF d l�QRL i*[ QR·RG i GDF_lMGD·TS d a,GD·�a,JML*FHL [ F_JMN'» dXi a,G�SHL i JM·RJ�IDG
L*Fjl d ·RGDOHQRL i�d QRg d JMFHS [Hi JMS d »]GDQ�l d N'JMgDQ dXi J�ÙDF7Ymk d �HL*QRQ d N'JML*F%a d ¡TQRJMS � d�� � d ·RJMSHG/L��Ka,L*FHSHJMS d
» d Q dPi GDFH·RJMSHL*Q d Q;a d N�OHJM\*F�l d »HQRG���JMN'JMS d S�SHJMF	ÌXN'J i�d SHLTlMGD·¥QRL i�[ Q,·RGD·×L*F/L*l7»HQRG i L*·RG@SHLT·RL*lML i*i JMÙDF
� SHL i JMSHJMQ�·RJ�l d N'JMgDQ dXi J�ÙDF_L*·V»�GD·RJMOHlML ��d SHL*N�ÌX·~N'L*QRL i L'l d »]L*F d Y�b�l�N'GKSHL*lMG/SHL'QRL*FHSHJMN'JML*F%a,G
[ · d SHG¨L*FjL*l�F [ L�I�G¨»HQRG i L*·RG¨SHL'·RL*lML i*i JMÙDF i GDFH·RJMSHL*Q d a d F�a,G�L*l�QRL*FHSHJMN'JML*F�a,G/SHJMF	ÌXN'J i G i GDN'G�l d
»HQRG���JMN'JMS d S�SHJMF	ÌXN'J i�d SHL�lMGD·×QRL i*[ QR·RGD· i GDN'» [ a dXi JMGDF d l�L*·*Y

k d J�F%IDL*·1a,JMg dXi JMÙDF�L*F�·RL*lML i*i JMÙDF�SHL�QRL i*[ QR·RGD·�� d S d SHG@l [ g d Q d l d ·×·RJMg [ JML*F�a,L*·×» [ OHlMJ i�dXi JMGDFHL*·*n

b�S [	d QRSHG�e [ L*SHGHE Z9[ O]\*F�^]Yc`�GDF%a,L*QRG�L~fhgDF dXi J�G�`�Y]kmlMGDQRL*F%a,LXncª�« y	p A�r p �c{ p ��zB� q A�rts�� p �
��zB�KA,{ p � p � p {��tr�zB��²¦zB����rts p A�r��K��� p ��zB�KA,{ p ± A,z « r���r��tx YBb�F/Ï st ª �KA,z y�p vX� 8 {�A,z���� q A�rts��T²¦zB�	�
| p A p �c{ p EH^ d F�a�J d gDGPSHL Þ GDN'»�GD·1a,L*l d EK¢�L*OHQRL*QRG�SHL~UXWDWD£�Y�¼ [ OHlMJ i�d SHGP»]GDQ � y A�r��K� p A���� p A���v�� L*F
�®p {��t�KA p Ú zB� p �~r��§²¦zB� y �K� p AT�7{�r p �c{ p EKIDGDl�Y�UXÆ�ËXW�E�»	ÌXgD·*Ym½�àKÅ�EHf1^�¾¥¿3£�Á1ÃBÂ�W�Á1U%½�WXÂ�Å�ÁÍUKEKf1^H^�¿
WD£DW�U�ÁÍÆ�ËBÂ�£KE	UXWDWXÂHY

Z9[ O]\*Fj^]Y®`�GDF�a,L*QRGHEmb�S [	d QRSHG�e [ L*SHG/L�fhgDF dXi JMG�`�YmkmlMGDQRL*F%a,LXn q A�rts�� p ��zB�KA,{ p � p � p {��tr�zB�
| zBA�� y�y zBA����%�	rM���tr�{/}	zD���¬r��XARvX�tr�zB� Y�b�F = th Ó �	� p A��]vX�tr�zB�]vX��²¦zB� | p A p �c{ p zB� ± vXARvX��� p �9vX�]s
��rM���tA�rt�*�K� p s_²¦zB� y �K�tr��K��� ª �KA,zB� ± vXAP³ <�<X´ �BE"!Tl d gDL*F�¢ [ Q1a@¸�¹ [ ·1a,QRJ d�º E d gDGD·1a,G�SHL@UXWDWD£�Yc¼ [ Á
OHlMJ i�d SHG@»]GDQ � y A�r��K� p A���� p A���v�� L*F �®p {��t�KA p Ú zB� p �Vr�� ²¦zB� y �K� p A��7{�r p �c{ p E�I�GDl�Y]UDËXÆDW�E	»	ÌXgD·*Y
£DÄDÄ�àK£�ËX£�E�f1^�¾¥¿3£�Á1ÃBÂ�W�ÁhÂ�WDËXÅDÅ�Á$#PE�f1^H^�¿3WD£DW�U�ÁÍÆ�ËBÂ�£�EHUXWDWD£�Y

¹¶F�a,GDFHJMG�% [ L*F%a,L*·*E�b�S [	d QRSHG�e [ L*SHGHE Z9[ O]\*F¬^]Y]`�GDF�a,L*QRG'L�fhgDF dXi JMG'`�Y�kmlMGDQRL*F%a,LXn 8 q A�rts
�7{ o	p sX�K��r��K� 8 � �%zBA�r�� o � ²¦zB����rts p A�r��K�T��xB�]vX��r�{ Ó �	� p A�{�zB�	� p {��tr��K� Ú p �t�;zBA,�'&¥�HvX��r��tx Y%b�F¬´

rd

²�ARv%{�zB� q A�rts��@zBA,��� o z y ��² q �)( <X´ �BE Þ Q dXi G�IKJ d ¸t¼�GDlMGDFHJ d�º E	G i a [ OHQRLPSHL�UXWDWD£�Y]¼ [ OHlMJ i�d SHG
»]GDQ 8 {,v�s p ��r�{�²¦zB� y �K� p A�² p �	�tA p ²+* Ç ��� Ú�ª~Î 8Vq � E�»	ÌXgD·*Y	½�ÃK½�à�½�ÃXÅ�EBf1^�¾¥¿°ÅD£�ÁÍÆ�½�ÃK½�ÂH½�Á
£�Á1ËKE	UXWDWXÂHY

¹¶F�a,GDFHJMG
% [ L*F%a,L*·*E�b�S [	d QRSHG�e [ L*SHGHE Z9[ O]\*F/^]YH`�GDF�a,L*QRGVL¶fhgDF dXi JMGP`�Y�kmlMGDQRL*F�a,LXn Ó � y v%{��hz
s p � 8 �c{ o z~s p-, vX�]s�v p ����v ± ��vX�	r .;{,v%{�r$/B�P��r��10X��r�{,v~s p Î vXA p v�� p � q A�rts��~²¦zB� y �K�5v%{�r�zB�]vX�
� p � Y]b�F }	zBA��]v�s�v�� Î�2 {��	r�{,v��Ps p � p s Ó � Ó �)��} Î ³ <�<X´ �BE�¼ d lMN d SHL�` d lMlMGDQ i�d E	FHG�IKJML*NPOHQRL~SHL
UXWDWD£�YB¼�L*FHSHJML*F�a,L¥SHL;» [ OHlMJ i�dXi JMÙDF~»�GDQ � p s Ó � Ó � L*F , zB� p �43���s p � p s Ó � Ó � E�f1^H^�¿È½D½�£DÆ�Á1UXW�Ë5#PE
UXWDWXÂHY
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^KLQ� d SHL*· i QRJ�a,G_l d�d »HlMJ i�dXi J�ÙDF§SHL [ F d l�gDGDQRJ�a,N@G¬SHL/»HQRL*SHJ i�i JMÙDF SHL/L*·1a,Q [Hi a [ Q d · d�[ F gDQ d F
F%ÊHN'L*QRG@SHLT¢ d N'J�lMJ d ·¥SHL�»HQRGXa,LHRMF d ·¥GDQ1a,ÙDlMGDg d ·*ETS [ L�QRL d lMJ� d F�l d N'JM·RN d ¢ [ F i JMÙDF/»]L*QRG@L*F�GDQRg d FHJM·ÍÁ
N'GD·PSHJ�¢�L*QRL*F�a,L*·*E�L��Ka,L*FHSHJML*FHSHG d ·UR [ F§L*·1a [ SHJMG_QRL d lMJ� d SHG¨»HQRL�IKJ d N'L*F�a,L�L*F§L*l�S [ L�·RL�SHL*N'GD·1a,QRÙ
S [ L@l d L � i JML*F i J d SHL@»HlML*g d N'J�L*F�a,G�L*·TN'L*FHGDQTL*F_»HQRGXa,LHRMF d ·TSHL�O dXi a,L*QRJ d ·TJMF�a,Q dXi L*l [ l d QRL*·VS [ L�L*F
· [ ·9» d QRJML*F�a,L*·9SHL�IKJMS d lMJMOHQRLXY	^KJ7·RL i GDFHG i L [ F d L*·1a,Q [Hi a [ Q d QRL*»HQRL*·RL*F�a d a,J�I d SHL [ F d »HQRGXa,LHRMF d SHL*l
i GDFBÑ [ F�a,GHE7·RL�L*·R»]L*Q d S [ L�L*l d lMgDGDQRJ�aRN'G�l d QRL i GDFHGW i�d/i GDN'G�L*l�N'LÍÑ1GDQ�N'GKSHL*lMG�L*·1a,Q [Hi a [ Q d l�» d Q d
i�d S d ·RL i*[ L*F i J d E	lMGXS [ L�»�L*QRN'J�a,JMQ,ÌVL*·1a,JMN d Q;· [ ·×»HQRGD»HJML*S d SHL*·×a,L*QRN'G%SHJMF	ÌXN'J i�d ·*Y	^KL+� d F/N'GD·1a,Q d Á
SHG�lMGD·�O]L*FHL � i JMGD·¶L*F�QRL*FHSHJMN'JML*F�a,G � a,GDlML*Q d F i J d�d ¢ d lMlMGD·9SHLVl d »Hl d FHJY� i�dXi JMÙDF d S d »�a d a,J�I d SHLPl d ·
d »HlMJ i�dXi JMGXFHL*·×OHJMGDJMF�¢�GDQRN'ÌBa,J i�d ·¥·RGDOHQRL�L*l�¡TQRJMS/Ö Þ `�Á Þ ¹�¾¶Y

¹ i a [	d lMN'L�F%a,LXE�lMGD· i JML*F�aZRY� i GD·VSHL*l Þ L*F%a,QRG�SHL�¹¶·1a,QRGDOHJMGDlMGXgWR d�i*[ L*F�a d F i GDF [ F d »Hl d a d ¢�GDQRN d
N [T� »]GXa,L*F�a,L'» d Q d QRL d lMJ� d QT· [ ·~·RJMN [ l dXi J�GDFHL*·*Y Þ¥d O]L@SHL*·1a dXi�d Q�S [ L'lMGD·TQRL*· [ l�a d SHGD·�SHL'F [ L*·1a,Q d
JMF�I�L*·1a,JMg dXi JMÙDF[� d F©»]L�Q,N@J�a,JMSHG d Ñ [ ·1a d Q~l d �HL*QRQ d N'JML*F%a d ¡TQRJMS � d�� » d Q d S [ L�LÍÑ1L i*[ a,L�SHL@¢�GDQRN d
d l�a d N'L*F�a,L9L � i JML*F�a,L [ F dVd »HlMJ i�dXi JMÙDF@SHL d l�a d »HQRGKS [Hi a�JèIKJMS d S�L*F�¾;JMGDJMF�¢�GDQRN'ÌBa,J i�d Y�kmGD·;QRL*· [ l�a d SHGD·
N [ L*·1a,Q d F�L*lmL*FHGDQRN'LT»]GXa,L*F i J d l7SHL*l�¡TQRJMS�» d Q d L*·1a,LTa,JM»]G�SHL d »HlMJ i�dXi JMGDFHL*·*Y

k d JMF�IDL*·1a�J�g dXi JMÙDF'L*F d »HlMJ i�dXi JMGDFHL*·�SHL¶¾;JMGDJMF�¢�GDQRN'ÌBa,J i�d � d S d SHG~l [ g d Q d l d ·¦·RJMg [ JML*F�a,L*·¦» [ OHlMJèÁ
i�dXi JMGDFHL*·*n

b�S [	d QRSHG�e [ L*SHGHE Z9[ O]\*F�^]Yc`�GDF�a,L*QRG�L~fhgDF dXi JMG�`�Y]kmlMGDQRL*F�a�LBn"\ s�v y �tr �Xp �7{ o	p sX�K��r��K�/z | v
��r�� o � Î o A,zB�D� o�y �K� , r�zBr�� | zBA��'vX�tr�{�� \ y�y ��r�{,vX�tr�zB�¬zB�¨� o	p�q A�rts Y�b�F�¯ th Ó �	� p A��]vX�tr�zB�]vX��²¦zB�	�
| p A p �c{ p zB� ± vXA,vX� � p � ± A,z�{ p ����r��K�jvX�]s \ y�y ��r p s��_vX� o	p �'vX�tr�{��[� ±�± \ � ³T]^] ´ �BE�SHL*F�a,QRG�SHL
\ y�y ��r�{,vX�tr�zB��� q A�rts��zBA���� o z y � \ q �)( ] ´ �BE Þ �HL*·1a,G i G�I d ¸t¼�GDlMGDFHJ d�º E	·RL*»�a,JML*N�OHQRLVSHL@UXWDWD£�Y
¼ [ OHlMJ i�d SHG§»]GDQ � y A�r��K� p A���� p A���v�� L*F �®p {��t�KA p Ú zB� p �_r��Ò²¦zB� y �K� p A¨�7{�r p �c{ p E¦IDGDl�Y×£DW�½�Æ�E
»	ÌXgD·*Y�ÅXÂ�W�àKÅXÂ�ËKEHf1^�¾¥¿3£�Á1ÃBÂ�W�Á1U%½�ÆXÂ�Ä�ÁÍ£�EKf1^H^�¿ WD£DW�U�ÁÍÆ�ËBÂ�£�E	UXWDWXÂHY
b�S [	d QRSHG�e [ L*SHGHE Z9[ O]\*F^]Y�`�GDF%a,L*QRG_L�fhgDF dXi JMG_`jY�kmlMGDQRL*F�a,LXnN\ s�v y �tr �Xp_q A�rts_�7{ o	p sX�K�
��r��K� z | v , r�zBr�� | zBA��'vX�tr�{�� \ y�y ��r�{�vX�tr�zB� Y×b�F`_ Ó �w}	zBA��]v�s�v���s p ± vXARvX� p ��rM����z E¥kmL*g d FH\*·*E
·RL*»�a,JML*NPOHQRL@SHL�UXWDWD£�Ym¼ [ OHlMJ i�d SHG/»]GDQ�a �	r �Xp A,��rts�v�sj²�vXA��Mz�� ÓRÓRÓ s p �_v%sXA�rts E7»	ÌXgD·*Y®Å�Ã�àKÅDÅ�E
f1^�¾¥¿3ÅXÂBÁÍÅDÆD£�½�Ã�Áh£XÂBÁÍÃKE	UXWDWD£�Y
b�S [	d QRSHG�e [ L*SHGHEDÖ�gDGT¾ d ·1a,GDlMl d E Z9[ O]\*F'^]YD`�GDF%a,L*QRG�L¥fhgDF dXi JMGT`jYXkmlMGDQRL*F%a,LXn ²¦zB� y �K�5vX�tr�zB�
�]vX� ± A,zB� p zB��r�{��PzB�¬� o	p'q A�rts Y�¼ [ OHlMJ i�d SHG@»�GDQ � o �V� o v L*F¬Ú p � q�p � p ARvX�tr�zB�§²¦zB� y �K�tr��K� E
F%ÊHN'L*QRG~L*·R»]L i J d l�·RGDOHQRL q A�rtsV��x���� p �V� | zBA � r | p �7{�r p �c{ p � EXIDGDl�YKUDUKEDFKÊHN�YKUKED»	ÌXgD·*Y�½�Æ�½�Á�½�Æ�UKE
f1^H^�¿3W�UXÅDÅ�ÁÍ£DÄD£�ÃKEHUXWDWXÂHY
b�S [	d QRSHG�e [ L*SHGHE�Ö�gDG�¾ d ·1a,GDlMl d E Z9[ O�\*FP^]YB`�GDF�a,L*QRG9L�fhgDF dXi JMG�`�Y�kmlMGDQRL*F�a,LXn5\ Ç ARvX� p �;zBA,�
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| zBA ± A,zX� p r��¬���tA��	{��t�KA p ± A p sXr�{��tr�zB�jzB��� o	p�q A�rts Y]¼�L*FHSHJML*F�a,LVSHL~» [ OHlMJ i�dXi J�ÙDF/»]GDQ � o �V� o v
L*F�Ú p � q�p � p ARvX�tr�zB�§²¦zB� y �K�tr��K� EHf1^H^�¿3W�UXÅDÅ�ÁÍ£DÄD£�ÃKEHUXWDWXÂHY

ô@õ@k�õ CED/ù�û*ú�F~ú;û�üPýlF ùHFnmpo+F�ùH�QF~ú;û�üVý þ�ø×ù
�áø9ý/þ�ûHM û�ø9ýXP�� ø9ýrqE�Øû*þQ�

^KLX� d�d F d lMJ� d SHG�l d ¢ [ F i JMGXF d lMJMS d S7Es� d OHJMlMJMS d S � QRL*FHSHJMN'JML*F�a�G�SHL [ F_L*F�a,GDQRFHG�¡TQRJMS¬O d · d SHG
L*F'l d �HL*QRQ d N'JML*F�a d ¡TQRJMS � d��t� L�l i GDFBÑ [ F�a,G~SHLu�HL*QRQ d N'JML*F�a d ·�SHL�¡TlMGDO [ ·*Y�b�·1a,L�L*F�a,GDQRFHG�� d ·RJMSHG
L�I d l [	d SHG�»�GDQ�N'L*SHJMG�SHLPl d LÍÑ1L i*[Hi JMÙXF_SHLPlMGD·�¿�¡�¾ � l d SHL �	FHJ i JMÙDF¬SHL [ F i GDFBÑ [ F%a,G d »HQRGD»HJ d SHG
SHL�N'\�a,QRJ i�d ·VSHL�QRL*FHSHJ�N'JML*F%a,GHY�k d ¢ [ F i JMGDF d lMJMS d SjSHL*l;O d F i G�SHL�»HQ [ L*O d ·t� d ·RJMSHG¬SHL*N'GD·1a,Q d S d
N'L*SHJ d F�a,L~· [ � d OHJMlMJ�S d S�» d Q d LÍÑ1L i*[ a d Q�l d · [ J�a,LV¿�¡�¾ [ · d FHSHG�L*l�JMF�a,L*Q1¢ d Vµ Z `�¹¶¹VYckmGD·�QRL*· [ lèÁ
a d SHGD·×»HQRL*·RL*F�a d SHGD·�N [ L*·1a,Q d FQS [ L~l d · [ J�a,L�¿�¡�¾¤L*· [ F d I d lMJMGD· d �HL*QRQ d N'JML*F%a d » d Q d L���»HlMGDQ d Q×L*l
i GDN'»]GDQ1a d N'J�L*F�a,G �/d Ñ [ ·1a d Q9L*lmQRL*FHSHJMN'JML*F�a,G�GX¢�QRL i JMSHG@»�GDQ i�d S d�i�d » d SHL*lmL*F�a,GDQRFHG�¡TQRJMS7Y

k d JMF�IDL*·1a,JMg dXi JMÙDF�·RGDOHQRL'L�I d l [	dXi JMÙDF�SHL*l�QRL*FHSHJMN'JML*F�a,G�L*F§¡TQRJMSH· i GDN'» [ a dXi JMGDF d lML*·+� d S d SHG
l [ g d Q d l d ·×·RJMg [ JML*F%a,L*·×» [ OHlMJ i�dXi JMGDFHL*·*n

v · i�d Q�^ d FxwXGD·R\XEØk [ JM·P`jY�^ [ ÌXQRLHXEØb�S [	d QRSHG�e [ L*SHGHE Z9[ O�\*F�^]Y�`�GDF�a,L*QRG¬L�fhgDF dXi JMG�`�Y
kmlMGDQRL*F�a,LXn � p ��zB�KA,{ p ± p A | zBA��'vX�c{ p �_vX�]v�� p � p �	��zB�È²¦zB� y �K�5vX�tr�zB�]vX� q A�rts�� YØb�F ³ nd Ó �	�
� p A��]vX�tr�zB�]vX����xB� y z���r��K� zB� ± vXARvX��� p �7vX�]sP��rM���tA�rt�*�K� p s/²¦zB� y �%��r��%�y� Ó � ± �'²§³T]^] ´ �BE�Ñ [ F�a,G
i GDFÀ> th Ó � | zBA��'vX�tr�zB�§�7z�{�r p �tx��¬�K���tr��R{�zB� | p A p �c{ p � Ó ��³T]^] ´ �BEØkmJ [ OHlMJ d F d ¸tb�·RlMG�I�L*FHJ dDº E�G i Á
a [ OHQRL�SHL�UXWDWD£�Y�¼ [ OHlMJ i�d SHG¨»�GDQ Ó ª�ª�ª ²¦zB� y �K� p A@�7z�{�r p �tx ± A p ��� E�»	ÌBgD·*Y�UK½�Ã�à�UDUK½DEmf1^�¾¥¿
W�Á1ËXÄDÆ�Ã�Á1UBWDÄDÆ�Áh£�E	UXWDWXÂ�Y
v · i�d Q�^ d FxwXGD·R\XEØk [ JM·P`jY�^ [ ÌXQRLHXEØb�S [	d QRSHG�e [ L*SHGHE Z9[ O�\*F�^]Y�`�GDF�a,L*QRG¬L�fhgDF dXi JMG�`�Y
kmlMGDQRL*F�a,LXn ± A p � p A � r��K�L� p ��zB�KA,{ p ± p A | zBA��'vX�c{ p zB�_²¦zB� y �K�5vX�tr�zB�]vX� q A�rts�� Y%b�F'_ Ó ��}	zBA��]vX�
s�v��Vs p ± vXARvX� p ��rM����z EHkmL*g d FH\*·*E	·RL*»�a,JML*NPOHQRL�SHLVUXWDWD£�Y	¼ [ OHlMJ i�d SHG�»]GDQQa �	r �Xp A,��rts�v�s¨²�vXA��Mz��
ÓRÓRÓ s p �_v�sXA�rts EH»	ÌXgD·*Ym½�W�½�à�½�WDÄ�E�f1^�¾¥¿3ÅXÂBÁÍÅDÆD£�½�Ã�Áh£XÂBÁÍÃKE	UXWDWD£�Y
wXGD·R\'e�L*QRQRL*Q d Emb�S [	d QRSHG¨e [ L*SHGHE Z9[ O�\*F©^]Y®`�GDF%a,L*QRG/L@fhgDF dXi JMG¨`�YmkmlMGDQRL*F�a�LBn�ª�« p {��K�tr�zB�
z | Î x y r�{,vX�m�7{�r p �	�tr .;{ \ y�y ��r�{,vX�tr�zB����zB� q �MzD�*�����1��v�� p s q A�rts�� Y]b�F©´

rd Ó �	� p A��]vX�tr�zB�]vX�c��xB���
y z���r��K� zB� ± vXARvX��� p �ØvX�]s@��rM���tA�rt�*�%� p s�²¦zB� y �K�tr��K�z� Ó � ± �'² ³T]^] Ýh�BE Þ GDQU{j¸�fhQRl d FHS d�º EXÑ [ lMJMG
SHLVUXWDWXÂHY	¼�L*FHSHJML*F�a,L~SHL�» [ OHlMJ i�dXi JMÙXF�»]GDQ Ó ª�ª�ª ²¦zB� y �K� p AT�cz�{�r p �tx ± A p ��� E�UXWDWXÂHY
wXGD·R\~e�L*QRQRL*Q d E Z9[ O�\*F�^]Y]`�GDF�a,L*QRGHE�b�S [	d QRSHG�e [ L�SHG�L�fhgDF dXi JMG�`�Y�kmlMGDQRL*F%a,LXn � p��Xp �Mz y r��K�
q A�rtsX� \ �;vXA p \ y�y ��r�{,vX�tr�zB������r�� o �V�9� \�\ zB� q �MzD�*�����1��v�� p s q A�rts�� Ymb�F Ï ] th Ó �	� p A��]vX�tr�zB�
�]vX�]²¦zB� | p A p �c{ p zX� ± vXA,vX� � p ��vX�]s���rM���tA�rt�*�K� p s�²¦zB� y �K�tr��K�X� ª �KA�zB� ± vXA¦³T]^] Ýh�BE�¼�JM· d ¸�f5a d lMJ d�º E
d gDGD·1a,GBÁh·RL*»�a,JML*NPOHQRL9SHL�UXWDWXÂHY%¼ [ OHlMJ i�d SHG�»]GDQ � y A�r��K� p A���� p A���v�� L*F �®p {��t�KA p Ú zB� p ��r���²¦zB���
y �K� p AT�7{�r p �c{ p EKI�GDl�Y	£�½�Â�Æ�E�»	ÌXgD·*Y	Â%UXÆ�à%Â�£�ÃKE�f1^�¾¥¿3£�Á1ÃBÂ�W�Á1UDUXÆDUBÂBÁhÅ�E�f1^H^�¿3WD£DW�U�ÁÍÆ�ËBÂ�£�EHUXWDWXÂHY
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wXGD·R\�e�L*QRQRL*Q d E Z9[ O]\*F�^]Y�`�GDF�a,L*QRGHE�b�S [	d QRSHG_e [ L*SHG�L�fhgDF dXi JMG_`�Y�kmlMGDQRL*F�a,LXn �V�9� \�\
Ó � y � p � p �	�5vX�tr�zB�¨��r�� o r��¬� o	p�q A�rts�uwvXx Ç ARvX� p �;zBA,� YHb�F©Ï ³ th q �MzD��vX� q A�rts Ç zBA��K�|� qTq¦Ç
Ï ³ �BE	¾;Q [ ·RL*l d ·V¸t¾;\*lMgDJ i�d�º E�·RL*»�a,JML*NPOHQRL�SHLVUXWDWXÂ�Y

ô@õZ}@õ ~[��FL�yF��"������P������

k d ·~·RJMg [ JML*F�a,L*·~l�RMFHL d ·TQRL*· [ N'L*FjF [ L*·1a,QRG�a,Q d O d Ñ1G/¢ [ a [ QRG � L*FjL*l�S [ L ��d FHGD·~L*F i GDF�a,Q d N'GD·
JMF�IKJMQ1a,JML*FHSHG�F [ L*·1a,QRGD·�L*·1¢ [ L*QU*GD·*n

���$���A��� ���^�^�N�������	�������`���T���9�����	�9�T�n ¡����¢¤£¥��¦
¿�§D·9»�¨U§D»1§W©�ªH«�§D·�«�ªÍÑA§W¨ d ¨×l d ·×·U¬Mg [ ¬�ªH©%aZª*· i�d ¨ dXi aZªH¨URM·1aZ¬ i�d ·×S�ª�l d ��ªH¨U¨ d «�¬�ªH©%a d n
Z §W [ ·1aZªHXn Þ §W©®ª*l��s©©S�ª i §W©H·Uª*g [ ¬�¨Vl d « d�� §W¨�S�¬�¢ [ ·U¬MÙW©jS�ª�l d ��ªH¨U¨ d «�¬�ªH©�a dT¯ ©�§D·
ªH© i §W©KÁ
aZ¨ d «�§D·t¨Uª d l�¬� d ©HS�§�»�¨ [ ªH d · �§d Ñ [ ·1aZª*·XªH©xª*l i ÙKS�¬MgW§°S [ ª d ·Uª*g [ ¨UªH© [ ©§¢ [ © i ¬�§W© d «�¬YªH©%aZ§
ª � i ¬�ªH©�aZªLªH© i §W©HS�¬ i ¬�§W©�ª*·9S�ª�· d a [ ¨ dXi ¬MÙW©7Y
%±¬ d �¬MlY¬�S d S7n�¼N¨Uª�aZªH©HS�ªH«�§D·�¨Uª d l�¬� d ¨²¬�©c³Wª*·1aZ¬Mg dXi ¬MÙW©·U§W�¨Uª¨aZ§Dl�ªH¨ d © i ¬ d�d ¢ d lMl�§D· i §W¨U¨Uª*·R»1§W©KÁ
S�¬�ªH©�aZª d l i l�¬�ªH©%aZª'¸´ª���»�¬�¨ dXi ¬MÙW©�S�ª i ¨Uª*S�ªH© i ¬ d l�ª*· � ¢ d lMlY§�S�ª*l d gWªH©�aZª�S�ª�ªH©^³7R�§ º9��i�d l�¬MS d S�S�ª
·UªH¨A³7¬ i ¬�§XªH©�¡+¨U¬MSH· i §W«'» [ a dXi ¬�§W© d lYª*·*YHk	§D·�¨Uª*· [ l�a d S�§D·¥S�ªTl d ¬�©c³Wª*·1aZ¬Mg dXi ¬MÙW©�·UªH¨,Ìh©Q¬�© i l [ ¬�S�§D·
i §W«�§²«²ªÍÑA§W¨ d ·�ªH©/¢ [ a [ ¨ d ·�³WªH¨R·U¬�§W©�ª*·�S�ª�l d ��ªH¨U¨ d «�¬�ªH©%a d Y
% dXi ¬Ml�¬�S d S�S�ª [ ·U§Hn]b�·1a d «�§D·9S�ª*· d ¨U¨U§DlMl d ©HS�§ [ ©y¬�©%aZªH¨1¢ d TS�ª~»�¨U§DgW¨ d « dXi ¬MÙW© �/[ © i §W©BÑ [ ©�aZ§
S�ª i §W« d ©HS�§D·@» d ¨ d l d ª*·R»1ª i ¬Y� i�dXi ¬MÙW©S�ª/»�¨Z§hHl�ªH« d ·²ªH©�aZªH¨U«�¬�©�§DlY§DgWR d ¡+¨U¬MS7Y�`yªÍÑA§W¨ d ¨Uª�Á
«�§D·×l d ¬�«'»Hl�ªH«�ªH©�a dXi ¬MÙh©�S�ª*l	ª*·1a�Ìh©HS d ¨�µ Z `¨¹�¹ ¯ ªH©�S�ª*· d ¨U¨U§DlMl�§�»1§W¨�ª*lmgW¨ [ »1§@S�ªTaZ¨ d  d ÑA§
µ Z `�¹¶¹9Á u ¡¶µè½�UXÆ5·®S�ª*l�¡~¡L%;Y

¼±§W¨�§XaZ¨U§�l d S�§ ¯ ªH©VaZª i ©�§Dl�§DgWR d © [ © i�d S�ªH¸ªH«�§D·Ø»1ªH¨RS�ªH¨ØS�ª�³7¬M·1a d l d ª ³W§Dl [Hi ¬MÙW©VS�ª*lcªH©%aZ§W¨U©�§HYBk d ·
»�¨RÙ��T¬�« d ·"³WªH¨R·U¬�§W©�ª*·®S�ª;¡Tl�§W [ ·�¸�¡+¹9£ � ¡+¹×Â º7d » [ ª*·1a d ©~»¸§W¨m·UªH¨A³7¬ i ¬�§D·�¡+¨U¬MSV d · d S�§D·�ªH©�·UªH¨A³7¬ i ¬�§D·
� p � Y®k d ¬�«'»HlYªH«�ªH©�a dXi ¬MÙW©�S�ª@l d ��ªH¨U¨ d «�¬�ªH©�a d ¡+¨U¬MS � d���i §W«�§/·UªH¨A³7¬ i ¬�§¬¡+¨U¬MS°¨Uª*»�¨Uª*·UªH©%a d�[ © d
gW¨ d ©Q§D»1§W¨1a [ ©�¬MS d S/» d ¨ d l�§DgW¨ d ¨ [ © d'd «'»Hl�¬ d�dXi ª*»�a dXi ¬MÙW© � S�¬�¢ [ ·U¬MÙW©�S�ªL© [ ª�·RaZ¨ d aZª i ©�§Dl�§DgWR d Y

���$���$º�� »W��¼��	�^�T��½���¾"��¿��À�	�Á ¡����¢��pÂ[�9�ÄÃVÅu�T��¾"�����������	�
bN©x¨Uª*l dXi ¬MÙW© i §W©§l d gWª*·1aZ¬MÙW©©S�ª�aZ¨ d  d ÑA§D·
ªH©¡+¨U¬MS i §W«'» [ a dXi ¬�§W© d l�ª�· ¯ ª*·1a d «�§D· d © d l�¬� d ©HS�§

ª*l i §W«'»¸§W¨1a d «�¬�ªH©�aZ§�ªH©Æª*l�¡+¨U¬MS¤S�ª_»Hl d ©�¬Y� i�d S�§W¨Uª*·�S [ ª� [ ·US [ ªH©Ç«�ªÍÑA§W¨ d ¨�l d »�¨U§KS [Hi aZ¬Y³7¬MS d S
gDl�§W d l�S�ª¶aZ§KS�§D·¥l�§D·¦aZ¨ d  d ÑA§D·-ªH©�l [ g d ¨;S�ªV¬�©�aZªH©�a d ¨-«�¬�©�¬�«²¬Y d ¨9ª*l]aZ¬�ªH«'»1§VS�ªVªÍÑAª i*[Hi ¬MÙW©�S�ª i�d S d
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aZ¨ d  d ÑA§TS�ª¥¢´§W¨U« d ¬�©HS�ª�»1ªH©HS�¬�ªH©�aZªXYW¹ d «X�¬M\H©tS [ ªH¨UªH«�§D·�S d ¨�·Z§X»1§W¨1aZª×» d ¨ dTd »Hl�¬ i�dXi ¬Y§W©�ª*·�» d ¨ d l�ª*l d ·
i §W©�`¨¼�f Þ e×Á1¡~UÍµè½�£DW�· ¯ ¬�© i l [T� ªH©HS�§�·Zª�l�ª i*i ¬MÙW©°«PÊHl�aZ¬M»HlYª~S�ª
¨Uª i*[ ¨R·U§D·T» d ¨ d�i §BÁ d ·U¬MgW© dXi ¬MÙW©¤µ £DÅ�· �
d S d »�a dXi ¬MÙW©/» d ¨ i ¬ d lmS�ª~l�§D·9· [ �aZ¨ d  d ÑA§D·*Y]µ�ª
© [ ª ³W§ ¯ ª*·1a d ¬�©^³^ª*·1aZ¬Mg dBi ¬MÙW©yª�·¶»1§D·U¬�Hl�ªTgW¨ dXi ¬ d · d l d
��ªH¨U¨ d «�¬�ªH©�a d ¡+¨U¬MS � d��W¯s� l�§D·�¨Uª*· [ l�a d S�§D·�S�ªVl d «�¬M·U« d ·Uª dXß	d S�¬�¨,Ìh© d ¢ [ a [ ¨ d ·�³WªH¨R·U¬�§W©�ª*·¶S�ªVl d
��ªH¨U¨ d «�¬�ªH©�a d Y

Õ aZ¨U§ d ·R»1ª i aZ§+S [ ª i ¨UªHªH«�§D·±« [T� ¬�©�aZªH¨Uª*· d ©�aZª�ª*·�l d S�ª �s©�¬ i ¬MÙW©PS�ª [ © d «�ª�aZ§%S�§Dl�§DgWR d S�ª � p �c{ o �
�'vhÎ,�Br��K� i §W©H·UªH©H· [	d S d S [ ª�¬�© i l [T�%d�[ © i §W©BÑ [ ©�aZ§TS�ª i ¨U¬�aZªH¨U¬�§D· ¯ «'\�aZ¨U¬ i�d · � »�¨U§DgW¨ d « d ·�S�ª¥»�¨ [ ªH d
S [ ª'»1ªH¨U«�¬�a d ©�ª�³ d l [	d ¨�l d ¢ [ © i ¬�§W© d l�¬�S d S ¯ � d �¬Ml�¬MS d S � ¨UªH©HS�¬�«�¬�ªH©�aZ§�S�ª [ ©[ªH©%aZ§W¨U©�§¬¡+¨U¬MS ¯7i §W©
ª*l��s©�S�ª d Ñ [ ·1a d ¨�· [�i §W©T�	g [ ¨ dXi ¬MÙW©Í d ·Uªtª
¬�© i l [ ·U§ i §W«'» d ¨ d ¨�ªH©%aZ¨UªVS�¬�¢´ªH¨UªH©%aZª*· d l�aZªH¨U© d aZ¬Y³ d ·9S�ª
¬�«'»Hl�ªH«²ªH©�a dXi ¬MÙW©�S�ªT¢´§W¨U« dPi*[	d ©�aZ¬�a d aZ¬Y³ d Y

���$���4Ïu� »W�-�T�	½N����¾"��¿����	�Á ¡����¢��Ð¢��ÇÑÒ���T���
b±�T¬M·1aZªH©¤© [ «�ªH¨U§D· d ·L¬�©�¬ i ¬ d aZ¬Ó³ d ·+¬�©%aZªH¨U© dXi ¬�§W© d l�ª*·+¨Uª*l dXi ¬�§W© d S d · i §W©§¡+¨U¬MSH·TS�ª'S d aZ§D·*Y®k d S�¬èÁ

¢´ªH¨UªH© i ¬ d¬i §W©xª*l×¡+¨U¬MS i §W«'» [ a dXi ¬�§W© d l i §W©H·U¬M·1aZª�»�¨U¬�© i ¬M» d l�«²ªH©%aZª'ªH©xS [ ª�l�§D·VS d aZ§D·�S�ª�ªH©�aZ¨ d S d
S�ª�l d�d »Hl�¬ i�dXi ¬MÙW©�·Uª'ªH© i*[ ªH©�aZ¨ d ©§S�¬M·1aZ¨U¬� [ ¬MS�§D·LªH©%aZ¨Uª�l�§D·~S�¬�¢´ªH¨UªH©�aZª*·
©�§KS�§D· ¯���d S [ ª'ª�� i ª*S�ªH© l d
i�d » dXi ¬MS d SPS�ª d l�« dXi ªH© d «�¬YªH©%aZ§¶S�ª [ ©�Ê�©�¬ i § i ªH©�aZ¨U§HY�¼ d ¨ d ¨Uª d l�¬� d ¨�l d gWª*·1aZ¬MÙW©PS�ª¥l d ¬�©�¢´§W¨U« dXi ¬�ÙW©
·Uª [ · d ·U¬M·1aZªH« d S�¬�¨Uª i aZ§W¨U¬�§�S [ ª�¨Uª*l dXi ¬�§W© d ©�§W«t�¨Uª*·;lMÙDgW¬ i §D· i §W©�l d�[ �¬ i�dXi ¬MÙW©'S�ª¶l d ·�¨R\*»Hl�¬ i�d ·9S [ ª
« d ©�aZ¬�ªH©�ªH©/· [ · i §W©�aZªH©�¬MS�§D·*Y

bN©�ª*·1aZª¶aZ¬M»1§VS�ª�¡+¨U¬MSH·9©�§P·,ÙXl�§P·Uª�S�ªH¸ª+¨Uª d l�¬� d ¨�l d »Hl d ©�¬Y� i�dXi ¬MÙW©�ªH©�¢ [ © i ¬MÙW©�S�ª�l d »¸§XaZªH© i ¬ d
S�ª i ÌXl i*[ l�§_S�ª/l�§D·X¨Uª i*[ ¨R·U§D· ¯ ·U¬�©�§ d S�ªH«�ÌX·�·Uª�S�ªH1ª i §W©H·U¬MS�ªH¨ d ¨@l d S�¬M·1a d © i ¬ d ¸´ªH©�a,\H¨U«�¬�©�§D·PS�ª
i §W©�ª��T¬MÙW©_S�ª²¨Uª*S ¯mi §W«�§ d © i ��§/S�ª² d ©HS d�� l d aZªH© i ¬ d�º S�ª*lN©�§KS�§/S�ª²ªÍÑAª i*[Hi ¬MÙW© d l d ·TS�¬�¢´ªH¨UªH©�aZª*·
¨R\*»Hl�¬ i�d · ¯�d ·UR i §W«�§T· [ a d « dXß §HY�b�l [ · [	d ¨Z¬Y§+�s© d l	S�ªH1ª9»1§KS�ªH¨�ª*·R»¸ª i ¬Y� i�d ¨¦l�§D·�� i ��ªH¨U§D·¦S�ªuªH©�aZ¨ d S d
� · d l�¬�S d S�ª�· [ d »Hl�¬ i�dXi ¬MÙW©j»1§W¨t«�ª*S�¬�§¨S�ª�©�§W«t�¨Uª*·PlMÙDgW¬ i §D·*YØ¼�§W¨t§XaZ¨U§�l d S�§ ¯ ª*·Pa d «t�¬M\H©®« [T�
¬�«'»1§W¨1a d ©�aZª ¯ S�ªH�¬MS�§ d l]a d « dXß §�S�ªTl�§D·-� i ��ªH¨U§D·u¬�©^³^§Dl [Hi ¨ d S�§D· ¯ S [ ªTl d ·¥aZ¨ d ©H·1¢´ªH¨UªH© i ¬ d ·9·Uª+� d g d ©
·U¬�ªH«'»�¨Uª+ªH©�aZ¨Uª�¨Uª i*[ ¨R·U§D·�¨UªH«�§XaZ§D·×·U¬�©/» d · d ¨×»1§W¨uª*l7·U¬M·1aZªH« d�i l�¬�ªH©�aÔªBY

¹ i a [	d l�«�ª ©%aZª ¯ ·Uªyª*·1a�Ìh© d »Hl�¬ i�d ©HS�§�l d ·²«²¬M·U« d ·X¬MS�ª d ·@»�¨Uª*·UªH©�a d S d ·�ªH©)ª*l i�d »�R�a [ l�§_Â_» d ¨ d
S�ª*· d ¨U¨U§DlMl d ¨ [ ©/·Uª*l�ª i aZ§W¨¥S�ªV¨Uª i*[ ¨R·U§D·9S�ª d l�« dXi ªH© d «�¬YªH©�aZ§/¸´Õ�Ö@×5ØÔÙ5ÚTÛuØ�ÛÔÕ�×7ÜhØ�ÝHÛ�Õ�ÛÔÞ´ÛHÝ5Ö@×5Ø º S [ ª i §W©KÁ
·U¬MS�ªH¨Uª�l d »�¨U§��T¬�«�¬MS d S d�[ © i §W©BÑ [ ©�aZ§/S�ªX¨R\*»Hl�¬ i�d ·�S�ªX� i ��ªH¨U§D·�»¸ªH¨1aÔª ©�ª i ¬�ªH©%aZª*· d�[ © d�i §Dl�ª i*i ¬MÙW©
lMÙDgW¬ i�d Y	b�l®»�¨U§ i ª*·U§�S�ª~·Uª*l�ª i*i ¬MÙW©¨S�ª�¨Uª i*[ ¨R·U§D·¶S�ª d l�« dXi ªH© d «�¬YªH©�aZ§@·UªH¨UR d ªHS [ ¬Y³ d l�ªH©�aZª d l®»�¨Uª*·UªH©KÁ
a d S�§
ªH©�l d ·Uª i*i ¬MÙW©�£�Y ÂHY�½ ¯KdX[ ©�S [ ªVª*l]»�¨U§ i ª*·U§�S�ª¶S�ª*· i*[ �¨U¬�«�¬�ªH©�aZ§V·Uª�¨Uª d l�¬� d ¨UR d�dXi*i ª*S�¬�ªH©HS�§ dV[ ©
i�d a�ÌXl�§DgW§/S�ª²¨,\�»Hl�¬ i�d ·LªH©jl [ g d ¨TS�ª d l¦¡TfRf1^]Y�k d/i l d ·U¬Y� i�dXi ¬MÙW©_S�ª'lY§D·L¨Uª i*[ ¨R·U§D·V·Uª� d · d ¨UR d ªH©¤ª*l
d © i ��§¨S�ª� d ©HS d ªH©�aZ¨Uª'ª*lN¨Uª i*[ ¨R·U§ i §W«'» [ a dXi ¬�§W© d l�·Uª*l�ª i*i ¬�§W© d S�§ � l�§D·+¨Uª i*[ ¨R·U§D·VS�ª d l�« dXi ªH© d Á
«�¬�ªH©�aZ§ i�d ©HS�¬MS d aZ§D· ¯ Ñ [ ©%aZ§ i §W©�l�§D·9³ d l�§W¨Uª*·-¨Uª i §DgW¬MS�§D·;S�ª*lc·UªH¨A³7¬MS�§W¨×¡ Z f1^'S�ª�`¨µT^]YT¹ d «X�¬�\H©�·Uª
ª*·1a�Ìh©¨S�ª�· d ¨Z¨U§Dl�l d ©HS�§ [ ©�§D·u«'ÙKS [ l�§D·¥S�ª~»�¨Uª*» d ¨ dXi ¬MÙW© � �s© d l�¬� dXi ¬MÙW©�¸�ß1Ø�×5Þ´×fÚ¸ÜcÛ � ÛAß1à�Þ´×fÚ¸ÜcÛ º S [ ª
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¬�«'»Hl�ªH«²ªH©�aZªH© [ ©Q«�ª i�d ©�¬M·U«�§�S�ªTS�¬M·UªH«�¬�© dXi ¬MÙW©�S�ª+¨R\*»Hl�¬ i�d ·×S�ª+ªH©�aZ¨ d S dX� S�ª�· d l�¬MS dV[ · d ©HS�§'l�§D·
·UªH¨A³7¬ i ¬�§D·×»�¨Z§X»1§W¨ i ¬�§W© d S�§D·×»1§W¨�ª*l i�d a�ÌXl�§DgW§�S�ªL¨R\*»Hl�¬ i�d ·¥S�ªP¡Tl�§W [ ·+µè½�W�½H·�Y

¹9S�ªH«�ÌX· ¯ ª*·1a d «�§D·TaZ¨ d  d Ñ d ©HS�§yªH©jl d ¬�©�aZª*gW¨ dXi ¬MÙW©_S�ª' d ·Uª*·VS d aZ§D·LªH© [ ©j·U¬M·1aZªH« d ¡+¨U¬MS_S�ª
«�§KS�§�S [ ª'·Uª@» [ ª*S d ©¤¨Uª d l�¬� d ¨�§D»1ªH¨ dXi ¬�§W©�ª*·�·U§W�¨Uª@l d  d ·Uª@S�ª@S d aZ§D·�·U¬Mg [ ¬�ªH©HS�§�l�§D·T»�¨U§XaZ§ i §Dl�§D·
¡Tl�§W [ ·*Ymk	§D·L¨Uª*· [ l�a d S�§D·�S�ª�ª*·1a d ¬�©^³^ª*·1aZ¬Mg dXi ¬MÙW©_·UªH¨,Ìh©jS�ª@gW¨ d © [ aZ¬Ml�¬MS d S�» d ¨ d »1§KS�ªH¨�»1§W¨1a d ¨ d l
¡+¨U¬MS d »Hl�¬ i�dXi ¬�§W©�ª*·�S [ ª i §W©H·U¬M·1a d ©°ªH©�l d ¨Uª d l�¬� dXi ¬�ÙW©¨S�ªX§D»¸ªH¨ dXi ¬�§W©�ª*·�·U§W�¨UªX¬�©�¢´§W¨U« dXi ¬�ÙW©¨S�¬M·1aZ¨U¬èÁ
 [ ¬MS d ªH©�S�¬�¢´ªH¨UªH©�aZª*·u©�§KS�§D·*Y

���$���´â�� ã)ÃV����¾"��¾"�A�����	�
Ö�©tª*·1a [ S�¬�§�»1ªH©HS�¬�ªH©�aZª�ªH©�¾-¬�§W¬�©�¢´§h¨U«�Ì�aZ¬ i*d9i §W©H·U¬M·1aZª�ªH©P»�¨Uª*S�ª i ¬�¨Øl d ª*·1aZ¨ [Hi a [ ¨ d�� »�¨U§D»�¬�ª�S d S�ª*·

aZªH¨U«�§KS�¬�©	Ìh«²¬ i�d ·�S�ª9aZ§KS d ·¦l d ·�»�¨U§XaZªHR�© d · i §W©%aZªH©�¬MS d ·9ªH© [ ©�gWªH©�§W« dTi §W«'»Hl�ª�aZ§HY�b�·1a d~d »Hl�¬ i�dXi ¬MÙW©
aZ§KS d ³7R d ©�ª i ª*·U¬�a dd lMg [ © d ·Q«�ªÍÑA§W¨ d ·QªH©`ª*lL«'\�aZ§KS�§ ¯ S [ ª_¢ d lMl d ·U¬�ªH©Àl d ¼�µ�¾À©�§)ª��T¬�·RaZª [ © d
ª*·1aZ¨ [Hi a [ ¨ d ª*·1aZ¨Uª i � d «�ªH©%aZª�¨Uª*l dXi ¬�§W© d S dPi §W©¨l d §WKÑAª�aZ¬Y³W§HY	¹ i a [	d l�«�ªH©�aZª ¯ ·Uª�ª*·1a�Ì@aZ¨ d  d Ñ d ©HS�§²ªH©
l d «�ªÍÑA§W¨ d S�ª�l d ¢ [ © i ¬MÙW©�S�ªLªH©�ªH¨RgWR dX� ªH©¨l d ª��KaZªH©H·U¬MÙW©¨S�ª*l	ª*·R» dXi ¬�§'S�ª�ª*·1aZ¨ [Hi a [ ¨ d · i�d ©HS�¬MS d a d ·
ª ³ d l [	d S d ·*Y9¹ d ©»�¨U§W©�aZ§ i §W«�§¤ª*l d lMgW§W¨U¬èaZ«�§�ª*·1a,\¨»�¨Uª*» d ¨ d S�§ ¯ ·Uª [ aZ¬Ml�¬Y d ¨,Ì�l d ¬�©�¢´¨ d ª*·1aZ¨ [Hi a [ ¨ d
¡+¨U¬MS � © [ ª�·RaZ¨ d ·u��ªH¨U¨ d «�¬�ªH©�a d ·×» d ¨ d lMl�ª ³ d ¨ d�i�d 1§'l�§D·�ª���»¸ªH¨U¬�«�ªH©�aZ§D·*Y

b�·1a d «�§D·×a d «t�¬M\H© d S d »�a d ©HS�§�§XaZ¨ d · d »Hl�¬ i�dXi ¬�§h©�ª*·×S�ªL¬�©�aZªH¨R\*·uªH©�¹¶·1aZ¨U§W�¬�§Dl�§DgWR dPd l�¡+¨U¬MS7n
¹�ªH©�ªH«�§D·�ªH©�»1ªH¨U¬�§KS�§PS�ªT»�¨ [ ªH d�[ © ��z | �t�¦vhÎ p S�ªT·U¬�« [ l dXi ¬MÙh©�S�ªV¬�«'» dXi aZ§D·;S�ª+«�ª�aZªH§W¨U¬�aZ§D·
·U§W�¨Uª�l d · [ »1ªH¨A� i ¬�ªTS�ª�` d ¨1aZª i*[T� §t�s©Qª�·�ª��KaZ¨ d ªH¨×» d aZ¨U§W©�ª*·�S [ ªT»1ªH¨U«�¬�a d © d ³WªH¨U¬Mg [	d ¨-S [ \
H§W© d ·9S�ª�l d · [ »1ªH¨A� i ¬�ª�« d ¨ i ¬ d © d ª*·1a [ ³7¬�ªH¨U§W© i*[ �¬�ªH¨1a d ·9S�ª d g [	d µè½�£�½H·�Y
bN©Í�¨Uª ³Wª�©�§D·�¬�©^³W§Dl [Hi ¨ d ¨UªH«�§D·�ªH©¨l d ¨Uª d l�¬� dXi ¬MÙh©/S�ª [ ©�¡+¨U¬MS/S�ª�S d aZ§D·�S [ ª~»1ª ¨Z«²¬�a d@d l d
i §W« [ ©�¬MS d S i ¬�ªH©�aÔRÓ� i�d ¬�©�aZªH¨U© dXi ¬�§W© d lc»1§KS�ªH¨�¨Uª d l�¬� d ¨�§D»¸ªH¨ dXi ¬�§W©�ª*· i ¨ [  d S d · i §W©/l d ·� d ·Uª*·
S�ªVS d aZ§D·�S�ªVl�§D·�¬�©H·1aZ¨ [ «�ªH©%aZ§D·¶S�ªVl d ·U§W©HS d �_vhÎ,� ª�« y Î p ��� S�ªPl d b¦^K¹ ¸5ª �7Î,z y	p vX��� y v%{ p
\ � p �c{�x º Y

Õ aZ¨U§ d ·R»1ª i aZ§²S [ ª+©�§D·¥» d ¨Uª i ª+« [T� ¬�©%aZªH¨Uª*· d ©�aZª+ª*· d © d l�¬� d ¨ i ÙW«�§ ¯ S�ª*·RS�ª+ª*l7» [ ©�aZ§@S�ª�³7¬M·1a d
S�ª [ © d�d »Hl�¬ i�dXi ¬�ÙW© ¯ ·Uª~» [ ª*S�ª
ª���»Hl�§Xa d ¨9S�ª~l d ¢´§W¨U« d «'ÌX·�ª � i ¬YªH©%aZª [ ©ÍªH©�aZ§W¨U©�§�¡+¨U¬MS/S�¬�©	Ìh«�¬ i §HY
¼ d ¨ d ª*lMl�§ ¯ ª*·1a d «�§D· [ · d ©HS�§ i §W«²§ i�d ·U§�S�ª¥»�¨ [ ªH d�[ © d lMgW§W¨U¬èaZ«�§�gWªH©H\�aZ¬ i §Vª ©Xª*lTS [ ª�ªH© i�d S d ·U¬�©KÁ
i ¨U§W©�¬� dXi ¬MÙW©�·Uª9» [ ª�S�ª d S d »�a d ¨�ª*lH» d ¨1aZ¬ i ¬�§W© d S�§ d l�§D·�¨Uª i*[ ¨R·U§D·¦S�¬M·R»¸§W©�¬�Hl�ª*·�ªH©�ª*l�¡+¨U¬MS�·U¬Mg [ ¬�ªH©HS�§
l d «�¬M·U« d/d »�¨U§f�T¬�« dXi ¬�ÙW© d S d »�a d aZ¬Y³ d S [ ª [ · d ª*l¦»�¨U§XaZ§ i §Dl�§y¹ Þ ¼3» d ¨ d ¨Uª*g [ l d ¨Lª*l9©%Ê�«�ªH¨U§¨S�ª
» d S [ ª�aZª*· d ªH©c³7¬ d ¨�ªH©�aZ¨Uª~·U¬�© i ¨U§W©�¬� dXi ¬�§W©�ª*· i §W©H·Uª i*[ aZ¬Y³ d ·*Y



C õyI�F~ý/ú-�t� þ�øläÇ����ø��yF��

bN©zª*·1aZª d »�\H©HS�¬ i ªV·Uª~S�ª*· i ¨U¬�1ªH©¬l�§D·u d © i §D·¶S�ª~»�¨ [ ªH d · [ aZ¬Ml�¬Y d S�§D·uªH©¨l�§D·9S�¬M·1aZ¬�©�aZ§D·uª���»1ªH¨U¬èÁ
«�ªH©�aZ§D·u«�§D·1aZ¨ d S�§D·�ªH©yª*·1a d ¹�ª*·U¬M·*Y

C õHå~õ m°ù�I�F~ý/ú-� þ�ø�äÇ����ø��yF��¶~æ�çqÀä

b�l�»�¨U§ � ª i aZ§Q¹ Z ¡�¼w¸�Î rts p �¦vX� p ÎL� p � p vhÎ,{ o§q Î�rts ± vhÎ��t� p Î,� o r ymº µè½�£�Uf·�ªH«'»1ªH*Ù�ªH©°ª*l�³^ª ¨ d ©�§
S�ª�UXWDW�½ i §W©¤ª*l9§WKÑAª�aZ¬Y³W§�S�ª'¢´§W«�ªH©�a d ¨Lª*l�S�ª*· d ¨U¨U§DlMl�§ ��[ ·U§¨S�ª'l d/i §W«'» [ a dXi ¬MÙW©�ªH© ¡+¨U¬MS_» d ¨ d
S�¬�¢´ªH¨UªH©�aZª*· d »Hl�¬ i�dXi ¬�§W©�ª*·¥S�ª i ¬�ªH© i ¬ d ªL¬�©HgWªH©�¬�ªH¨UR d Y

k	§D·�«�¬YªH«X�¨U§D·�S�ª*l�¹ Z ¡�¼ d �s© d l�ª*·�S�ª d gW§D·1aZ§/S�ª�UXWDW�U ¯7i*[	d ©HS�§¨·Uª@aZ§W« d ¨U§W©�l�§D·L¨Uª*· [ l�a d Á
S�§D·-ª���»¸ªH¨U¬�«�ªH©�a d l�ª*·9S [ ª�·Uª�« [ ª*·1aZ¨ d ©'ªH©�ª*·1a d ¹�ª*·U¬M· ¯ ¬�© i l [ R d ©@f Þ ¹T^�bÀ¸ Ó �����tr��t�K� p | z�ÎV²¦zB� y �K� p Î
\ y�y ��r�{,vX�tr�zB���@r��©�7{�r p �c{ p vX�]s ª �K�Xr�� p�p Î�r��K� º�� u ` ¸ ²¦zB��� p � p z | ��r�����rtvX�rèÒ�_vhÎ�x º�¯®i §h«�§�·Uª
« [ ª*·1aZ¨ d ªH©�l d �	g [ ¨ d ¹VY�½DYD¼�§D·1aZªH¨U¬�§W¨U«�ªH©�aZª ¯ ·Uª [ ©�¬MÙVª*lT d © i §TS�ª¥»�¨ [ ªH d ·Nª���»1ªH¨U¬�«�ªH©�a d l�S�ª*lHgW¨ [ Á
»1§�S�ªV\ ÎRÔ*�Kr�� p {��t�7Î,v@s p ��rM��� p �'v��×��rM���4Î�rt�*�Krts%z��9x~� p �X�7Î�rts�v�s�s p ��� phy vhÎ��5vX� p �	�hzVs p \ ÎRÔ*�Kr�� p {��t�7ÎRv
s p ²¦zB� y �K�5v%s%z�Î p �Tx \ �K�hzB��0X�tr�{,v ªH©�l d a �	r �Xp Î,��rts�v�s¨²¦zB� y ���K� p ��� p s p �_v�shÎ�rts Y

Þ §W«�§§·Uª°³Wª°ªH©°l d a d Hl d ¹VY�½ ¯ ª*l�¡+¨U¬MS¡¹ Z ¡�¼éª*· d l�a d «�ªH©�aZªz��ª�aZªH¨U§DgD\H©�ªH§HY Þ §W©H·U¬M·1aZª°ªH©
·U¬M·1aZªH« d · i §W©�S�¬�¢´ªH¨UªH©�aÔª�· d ¨US [ ¬�aZª i a [ ¨ d ·'¸ Ó �	� p � � a ���4ÎRvB� ± \ ��² º�¯ ·U¬M·1aZªH« d ·V§D»1ªH¨ d aZ¬Y³W§D·@¸ �7zB��vhÎ�rM�
�x� r��	� « � ¯ ·U¬M·1aZªH« d ·VS�ª�gWª*·1aZ¬MÙW©©S�ª�¨Uª i*[ ¨R·U§D·¨¸t¼�¾×^ � ¢´§W¨U{ º+� ¨Uª*S�ª*·�S�ª�¬�©%aZªH¨ i §W©�ª��T¬MÙW©°¸ê³ d ¨U¬�§D·
aZ¬M»1§D·ØS�ª�¨Uª*S�ª � o	p Î�� p � ¯ �¬x�Î�r�� p � ¯mq r���vX� p � � ªH©Hl dBi ª*·�»HÊ�Hl�¬ i §D· º YB¹9S�ªH«�ÌX· ¯ l d¶i�d ¨Rg d S�ª¥aZ¨ d  d ÑA§Vª*·
« [T� S�¬�©	Ìh«²¬ i�dT¯���d S [ ª9l�§D·N¨Uª i*[ ¨R·U§D·�·U§W©'»�¨U¬�© i ¬M» d l�«²ªH©�aZª�ª���»Hl�§Xa d S�§D·�»1§W¨�l�§D· [ · [	d ¨U¬�§D·N¬�©�aZªH¨U©�§D·*Y

b�l	 d © i §'S�ª�»�¨ [ ªH d ·�¹ Z ¡�¼)ª�·Ra�Ì�¢´§h¨Z« d S�§�»1§W¨9l�§D·¥·U¬Mg [ ¬�ªH©%aZª*·�¨Uª i*[ ¨R·U§D·�S�ª i §W«'» [ a dXi ¬MÙW©7n
ëUìfí ì5î ïTð5ñ µè½�£D£5·±ª*· [ © {�������� p Î i §W©j½�WDÅ�©�§7ò�§D· �7zB��vhÎ�rM�~���K� a ���4ÎRvB� ± \ �~² i §W© [ ©¨aZ§Xa d l�ò�ª
½�ÄDW�»�¨U§ i ª*· d ò�§W¨Uª*· ¯ ÃBÂ�¡�¾Ðò�ª�«�ªH«�§W¨U¬ dT¯ ½ ¯ Ä�¹9¾)ò�ª�ò�¬M· i § � ½D½�Ã~¡L%�k Õ ¼¦^²ò�ª�¨UªH©�ò�¬�«�¬�ªH©KÁ
aZ§¨»�¬ i §ÍªH© i §W« dQó §Xa d ©�aZªXYØk d a d Hl d ¹VYõôy¨Uª*· [ «�ª�l d ·~»�¨U¬�© i ¬M» d l�ª*· i�d ¨ dXi aZªH¨URM·1aZ¬ i�d ·�ò�ª�· [
d ¨US [ ¬�aZª i a [ ¨ dT¯ «�¬�ªH©%aZ¨ d ·�S [ ª~l d �	g [ ¨ d ¹VYõôX« [ ª*·1aZ¨ d�[ ©yò�¬ d gW¨ d « d ò�ª�l d «�¬M·U« d Y
ì ï^öê÷^î µè½�£XÂh·�ª*· [ © {�������� p Î i §W©¨ÄDÅ²©�§7ò�§D· � r��	� « Ó �	� p � ± p �	�tr��K� i §W© [ ©�aZ§Xa d l	ò�ª'½føD£@»�¨U§BÁ
i ª*· d ò�§W¨Uª*· ¯ ÃDÃ~¡�¾xò�ª�«�ªH«�§W¨U¬ d7¯ ½ ¯ ÆL¹9¾Ðò�ª�ò�¬M· i § � ÅDÆV¡L%�k Õ ¼¦^Xò�ª�¨UªH©�ò�¬�«�¬�ªH©�aZ§�»�¬ i §LªH©
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s c ic lone (P B S )

c ora l (P B S )

bonito

c a rp

urc hin

ic as e .edu

wm .edu

inte l/l inux

s pa rc /s o la ris

û�ü�ý�þ¸ÿ�� ¹���½Dn Z ª*»�¨Uª*·UªH©�a dXi ¬MÙW©yª*·US [ ªH«�ÌBaZ¬ i�d ò�ª*l	¹ Z ¡�¼��

�������	� ¹���½Dn Þ¥d ¨ dXi aZªH¨URM·1aZ¬ i�d ·�ò�ª�l�§D·�¨Uª i*[ ¨R·U§D·�ò�ª*l	 d © i §�ò�ª�»�¨ [ ªH d ·�¹ Z ¡�¼��


��������� ��� �����������	�! "���#��$ %��!&�'��()�*�!&��	� +,���- /."0 ��1 23�!40 56%6271
�	�8�	$89 �	�8�	$89

ëUìfí ì5î ïTð5ñ u ` ^!:�©¨Ö�l�aZ¨ d ^�¼]¹<; Þ ½D½�ÃD¡L%�k Õ ¼¦^ ½�ÄWø ^7§Dl d ¨U¬M· ÃBÂ%¡�¾ ¼�¾×^
ì ï^öê÷^î f@©�aZª*l®¼�ªH©%aZ¬=:�« ÅDÆ�¡L%�k Õ ¼¦^ ½føD£ k	¬�©>:7� ÃXÄ�¡�¾ ¼�¾×^
?A@ ÷^î ñ ^!:�©¨Ö�l�aZ¨ d ^�¼]¹<; Þ ½ ¯ Å�¡L%�k Õ ¼¦^ ô ^7§Dl d ¨U¬M· Â%¡�¾ ¢´§W¨U{
B öêì @ íõð f Þ ¹T^�b ^!:�©¨Ö�l�aZ¨ d ^�¼]¹<; Þ Ä�ËWôD`Í%�k Õ ¼¦^ ô ^7§Dl d ¨U¬M· ½�¡�¾ ¢´§W¨U{
ìH÷höDC ^!:�©¨Ö�l�aZ¨ d ^�¼]¹<; Þ ÆWøWø�`Í%�k Õ ¼¦^ ½ ^7§Dl d ¨U¬M· ôDÃXÄ�`¨¾ ¢´§W¨U{
E ñ E öê÷ ^!:�©¨Ö�l�aZ¨ d ^�¼]¹<; Þ ÅWøWø�`Í%�k Õ ¼¦^ ½ ^7§Dl d ¨U¬M· ôDÃXÄ�`¨¾ ¢´§W¨U{
F ïTðWí E ï ^!:�©¨Ö�l�aZ¨ d ^�¼]¹<; Þ ËWôhø�`Í%�k Õ ¼¦^ ½ ^7§Dl d ¨U¬M· ôDÃXÄ�`¨¾ ¢´§W¨U{
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i §W« d+ó §Xa d ©%aZª"�Kk d a d Hl d ¹�� £
¨Uª*·O:�«�ª¶l d ·�»�¨U¬�© i ¬M» d l�ª*· i�d ¨ dXi aZªH¨URM·1aZ¬ i�d ·9ò�ª¶·O: d ¨US>:�¬�aZª i aP:�¨ dT¯
«�¬�ªH©�aZ¨ d ·�S>:�ª�l d �	gQ:�¨ d ¹�� £X«R:�ª*·1aZ¨ d :�©yò�¬ d gW¨ d « d ò�ª�l d «�¬M·U« d �

?A@ ÷^î ñ ¯ B öêì @ íõð ¯ ìH÷�öDC ¯ E ñ E öê÷ � F ïTðWí E ï ·U§W© i ¬�© i §uª*·1a dXi ¬�§W©�ª*·	ò�ª�aZ¨ d  d ÑA§ �7zB��vhÎ�rM�����K� a ���4ÎRvB� ± \ �~²
i §W©�:�©�aZ§Xa d l"ò�ª~ËV»�¨U§ i ª*· d ò�§W¨Uª*· ¯ Ã ¯ Ë�¡�¾¡ò�ª+«�ªH«�§W¨U¬ dT¯ ø ¯ ô
¹9¾pò�ªVò�¬M· i § � Â ¯ Æ@¡�%Øk Õ ¼¦^
ò�ªX¨UªH©�ò�¬�«�¬�ªH©�aZ§�»�¬ i §�ªH© i §W« d�ó §Xa d ©%aZª"�7k d a d Hl d ¹�� Â�¨Uª*·O:�«�ª�·O:H·�»�¨U¬�© i ¬M» d l�ª*· i�d ¨ dXi aZª�Á
¨URM·1aZ¬ i�d ·S�

b�lØ¡+¨U¬�ò i §W«@»Hl�ª�aZ§�¨Uª*Ê�©�ª'½�Å�½�©�§7ò�§D· i §W©°ôDËK½�»�¨U§ i ª*· d ò�§W¨Uª*· ¯ ½D½�Ä�¡�¾Òò�ª�«�ªH«�§W¨U¬ dT¯ £ ¯ Â�¹9¾
ò�ª�ò�¬M· i § � ôhøDÆ�¡L%�k Õ ¼¦^
ò�ª�¨UªH©�ò�¬�«�¬�ªH©%aZ§¶»�¬ i §T�Dk d ¬�©�aZªH¨ i §W©�ª��T¬MÙW©XªH©�aZ¨Uª d «t d ·�¬�©H·1aZ¬�aP: i ¬�§W©�ª*·Ø·Uª
¨Uª d l�¬� d «�ªHò�¬ d ©�aZª<:�© d ¨UªHò�»HÊ�Hl�¬ i�d ©�§Xò�ªHò�¬ i�d ò d �Hk d ·�ª*·1a dXi ¬�§W©�ª*·�ò�ª�aZ¨ d  d ÑA§ � ì ï^öê÷^î ªH©/f Þ ¹T^�b
ª*·1a�Ìh© i §W©�ª i a d ò�§D·�«�ªHò�¬ d ©�aZª6:�© d ¨UªHò Ç v���� ª � o	p Î�� p � i §W©�«R:�a d ò d ¸ ����r��h{ o	p s º ��k d �	gQ:�¨ d ¹�� Â
«U:�ª*·1aZ¨ d l dPi §W©T�	gQ:�¨ dXi ¬MÙW©Qò�ª*lm·U¬M·1aZªH« d ò�ªL¬�©�¢´§W¨U« dXi ¬�ÙW©VÑAªH¨,Ìh¨US>:�¬ i §²ò�ª*l�¡+¨U¬�ò�¹V;×¡�¼��

¹ i aP: d l�«�ª ©%aZª ¯ ª*l�»�¨U§ � ª i aZ§Lª*·1a�Ì�» d ¨ d ò�§ ��d S>:�ª¥f Þ ¹T^�b i ªH¨U¨RÙ+ªH©Xò�¬ i ¬�ªH«t�¨Uª9ò�ªuôhøWø^ô ¯Xd :�©�S>:�ª
ª*·®»1§D·U¬�Hl�ªNS>:�ª�ª*l�»�¨U§ � ª i aZ§�·Uª d ¨Uª�aZ§W« d ò�§uªH©�ª*lD¢*:�aP:�¨U§9»1§W¨	ª*l^¨Zª i ¬�ªH©%aZªH«�ªH©�aZª i ¨Uª d ò�§¶¿�fh¹À¸5Úu\ � \
Ó �����tr��t�K� p z | \ p Î,z�� y v%{ p�º �

C õ,ö@õ m°ù�I�F~ý/ú-� þ�ø�äÇ����ø��yF��XWZY7[]\�YÄC�I

e d ·1a d « df� §zò�ªyôhøWøD£ ¯ ª*l- d © i §°ò�ª�»�¨O:�ªH d ·Xª���»1ªH¨U¬�«�ª ©%a d l¥Ö Þ `�Á Þ ¹�¾ i §W©H·U¬M·1aZR d ªH©©aZ¨Uª*·
§W¨Rg d ©�¬� dXi ¬�§W©�ª*·�³7¬�¨1aP: d l�ª*·V¸�^ Õ�º �]k d ·V^ Õ ·<_TÖ�f1` � µ×¹ Þa` ¹Äª*·1a d  d © i §W©�ª i a d ò d · d aZ¨ d ³Qb*·�ò�ª
l d ¨UªHòy«�ª�aZ¨U§D»1§Dl�¬�a d © d ¸ � p �4Î,z y zB��r��5vX� \ Î p v Ú p �t�;z�Î,� ¯�c ¹�¿ º ò�ª�led/¸�a �	r �Xp Î,��rts�v�s¨²¦zB� y ���K� p ��� p
s p �_v�shÎ�rts ¯ Ö Þfc¬º�� dh«X8dX·±ª*·hgidh8dh© i §W©�ª i gidhò8dX·ad�ledA^ Õ ò�ª*l®¸ ² p �	�4Î,z~s p \ ���4Î,zD�*r�zB�Mz,�h3tv ¯DÞ ¹�¾ º
d,gZ¨Pd�³/b*·�ò�ª<:�©8d
¨UªHò�ò�ª�Ìh¨Uªjdtª��!gZªH©H·Pd/¸ ��rts p \ Î p v Ú p �t�;z�Î,� ¯ u ¹�¿ º »1ªH¨hgZªH©�ª i ¬�ªH©/gZªkdU;uªHòTlm;Vlhn ¯
led�¨UªHò[ª*·R»8d ß §Dled�ò�ª²¬�©c³Wª*·hgZ¬=o/d"pH¬MÙW©��7k#d6gidhHled�¹�� Ã�«U:�ª*·hgZ¨Pd�:�©[¨Uª*·O:�«�ªH©[ò�ª@ledX·kpSdh¨Pd"pqgZªH¨URM·hgZ¬=pjdX·
ò�ª�l�§D·�¨UªSpS:�¨R·U§D·�ò�ªLª*·hgZªL8dh©TpH§�ò�ª�»�¨O:�ªH8dX·�òT:�¨Pdh©/gZªLª*·hgZª~»�¨U¬�«�ªH¨¥»1ªH¨U¬�§cò�§T�

¼±§D·hgZªH¨U¬�§W¨U«�ªH©/gZª ¯ ª*ls©KÊ�«�ª ¨Z§Lò�ª�§W¨Oo/dh©�¬�jd"pH¬�§W©�ª*·�³7¬�¨hgP:8dXl�ª*·�·Uª�¨UªHòT:BÑA§�dLò�§D· ¯ µ×¹ Þa` ¹ �'Þ ¹�¾r�
k#d6gidhHled�¹�� ÄQ«U:�ª*·hgZ¨Pd�:�©¤¨Uª*·O:�«�ªH©¤ò�ª'ledX·spjdh¨Pd"pqgZªH¨URM·hgZ¬=pjdX·Lò�ª'l�§D·+¨UªSpS:�¨R·U§D·
ò�ª�ª*·hgZª�8dh©TpH§yò�ª
»�¨O:�ªH8dX·�ò�ª�·Zò�ª�ª*·UªL«�§W«�ªH©/gZ§²�8dX·hgid�ledLd"pqgP:8dXl�¬Yò8dhò��

k#dX·<^ Õ ·�µ9¹ Þa` ¹ ��Þ ¹�¾ ¢´§W¨U«tdh©¬»8dh¨hgZªLd�·O:°³WªH²ò�ª*l�8dh©TpH§Qò�ª�»�¨O:�ªH8dX·+©8d"pH¬�§W©8dXlJlm;Vlhn�Á
¡+¨U¬�ò�¸´S>:�ª;·Uª�ò�ª*·OpH¨U¬��¬�¨,Ì�ªH©�led�·U¬=oQ:�¬YªH©>gZª¦·UªSpSpH¬MÙW© º�¯ pH§W«�§A^ Õ ·�µ9¹ Þa` ¹9ÁÍÖ Þfcé� k Þ ¹snK¹�¹;Á Þ ¹�¾ ¯
¨Uª*·R»1ªSpqgZ¬Y³�dh«�ªH©/gÔª��Tu�lck Þ ¹snK¹N¹w¸ � v���z�ÎRvX�hz�Î�r�z�s p ²¦zB� y �K�5v%{�r$/B� \ � vX�!v�v�s�v�����r����K��v%{�r$/B�/x \ y ��r��
{,v%{�r�zB� p � Î p � p ��0X�tr�{,v�� º ª*·�S>:�¬�ªH©�§D»1ªH¨Pd � oWª*·hgZ¬�§W©8d�ª*l�8dh©TpH§yò�ª@»�¨O:�ªH8dX·Lò�ª�¡+¨U¬�ò°ò�ª*l Þ ªH©/gZ¨U§
ò�ª�¹¶·hgZ¨U§W�¬�§Dl�§QoWR=d��
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�������	� ¹,�õôKn Þ dh¨Pd"pqgZªH¨URM·hgZ¬=pjdX·�ò�ª*l {�������� p Î ëUìfí ì5î ïTð5ñ �
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E(� C @ ï7ïTð ÄXÂ ½
×
£D£D£ c�� 	�Wô c ¾ ôDÃXÄ c ¾ Æ ¯ ½�¡�¾ %xdX·hgAu�gZ��ªH¨S�

Ö<n�Á�lOl@¬�¸Dn!:�©¨ÖA��gZ¨Pd'Ã º
E ï^ö$ð�÷��Wï £^ô ô

×
£DÄWø c�� 	�BÂ c ¾ ÃK½5ô c ¾ ½�Å ¯ ôD¡�¾ %xdX·hgAu�gZ��ªH¨S�

Ö<n�Á�lOl�¸Dn!:�©¨ÖA��gZ¨Pd@ÄWø º cQ� ¨U¬�©�ªqg
@/B ö$ö4í ìH÷^ð5ñ Â Â

×
Â%Ãhø c�� 	�BÂ c ¾ Â%¡�¾ ½�Å ¯ ôD¡�¾

Ö<n�Á�lOl�¸Dn!:�©�uN©>gZªH¨R»��	ÂcôhøQ; º ¡+¬=o/dh�¬�gVu�gZ���
½ ô

×
£DÄWø c�� 	�BÂ c ¾ ÃK½5ô c ¾ ½�Å ¯ ôD¡�¾ cQ� ¨U¬�©�ªqg

Ö<n�Á�lOl�¸Dn!:�©¨ÖA��gZ¨Pd@ÄWø º
n7ªH¨A³7¬�ò�§W¨ ½ ô

×
Â^øWø c�� 	�BÂ c ¾ ½�¡�¾ Æ�½�¡�¾ ¡+¬=o/dh�¬�gVu�gZ���

¢´¨U§W©/gid"� Ö<n�Á�lOl�¸Dn!:�©¨ÖA��gZ¨Pd@ÄWø º cQ� ¨U¬�©�ªqg
� B î �´ë E ö ñ�÷/� Ä ô

×
£DÄWø c�� 	�BÂ c ¾ ÃK½5ô c ¾ Â%Ã ¯ ÃPÙ ¡+¬=o/dh�¬�gVu�gZ���

¸Dn7ªH¨A³7¬�ò�§W¨ Ö<n�Á�lOl�¸Dn!:�©¨ÖA��gZ¨Pd@ÄWø º ÄD£ ¯ ËD¡�¾ cQ� ¨U¬�©�ªqg
ò�ª+�8pÔ��ªH¨U§D· º
Þ §W©�ª��T¬MÙW©

•
µ�§D·ApH§h©�«R:�gidhò�§W¨Uª*· Ç v���� ª ���x� Î������ »8dh¨PdR��§D·�©�§cò�§D·uò�ª ED� C @ ïcïTðªH©/gZ¨Uª

•
Þ §W©�«R:�gidhò�§W¨ Ç v���� ª ���8� Î������ »8dh¨PdR��§D·�©�§cò�§D·uò�ª E ïcö$ð�÷��Wï{���������� Î,�

•
Þ §W©�«R:�gidhò�§W¨L��� ��v�� � � ª ���8� Î������ »8dh¨PdL��§D·�©�§7ò�§D·uò�ª � B î �´ë E ö ñ�÷/�

•
Þ §W©�«R:�gidhò�§W¨L��� ��v�� � � ª ���8� Î������ »8dh¨PdL��§D·�©�§7ò�§D·uò�ª @/B ö$ö4í ìH÷^ð5ñ

•
Þ §W©�«R:�gidhò�§W¨L��� ��v�� � � ª ���8� Î������ »8dh¨Pd²¬�©/gZªH¨OpH§W©�ªSpqgidh¨ ED� C @ ï7ï7ð ¯ E ï^ö$ð�÷��Wï� � B î �´ë E ö ñ�÷/�

•
¹�¨Uª*·�ªH©T�ed"pHª*·���� ��v�� � � ª ���8� Î������ »8dh¨PdX¬�©/gZªH¨OpH§W©�ªSpqgidh¨ � B î �´ë E ö ñ�÷/� � @/B ö$ö4í ìH÷^ð5ñ

•
Þ §W©�«R:�gidhò�§W¨ �¬x�Î � ����� »8dh¨PdX¬�©>gZªH¨OpH§W©�ªqpqgidh¨ E ï^ö$ð�÷��Wï ¯ � B î �´ë E ö ñ�÷/� � @/B ö$ö4í ìH÷^ð5ñ

Õ n n!:�©�n7§Q�edh¨U¬M·9Ë
n7ªH¨A³7¬=pH¬�§D· %s§W¨U{�wh§W c dh©8d"oWªH¨
¡k;9¹ c ¼�¾fnywh§W c dh©8d"oWªH¨
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�������	� ¹,� £�� Þ dh¨Pd"pqgZªH¨URM·hgZ¬=pjdX·�ò�ªS� {���������� Î ì ï^öê÷^î �
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%6�62 ��5
%xdX·Uªkl Å ½

×
Â^øhø c�� 	�hø ¯ Ã c ¾ £DÅXÂ c ¾ Ä ¯ ÃD¡�¾ %8dX·hgru�gZ��ªH¨S�

¼�ªH©/gZ¬=:�«�lOl
%xdX·Uªklhl ½�Ä ô

×
Ãhøhø c�� 	�hø ¯ Ã c ¾ ÃK½5ô c ¾ ½�Â ¯ Â�¡~¾ %8dX·hgru�gZ��ªH¨S�

¼�ªH©/gZ¬=:�«�lOlOl ¡+¬=o/dh©�ªqg
%xdX·UªklhlOl ½�Ä ô

×
ÅWøhø c�� 	�hø ¯ Ã c ¾ ½�¡�¾ £Wø�¡�¾ %8dX·hgru�gZ��ªH¨S�

¼�ªH©/gZ¬=:�«�lOlOl ¡+¬=o/dh©�ªqg
%xdX·Uªkl�^ ô�Â ½

×
½ ¯ ËX¡ � 	�hø ¯ ôDÃ c ¾ ½�Ù Ä ¯ ÃPÙ %8dX·hgru�gZ��ªH¨S�

¼�ªH©/gZ¬=:�«áÂ ôD¡�¾ ôhø�¡�¾
n7ªH¨A³7¬�ò�§W¨ ½ ô

×
Â^øhø c�� 	�hø ¯ Ã c ¾ ÃK½5ô c ¾ ËXÄ�¡�¾ ¡+¬=o/dh�¬�gfu�gÔ���

¢´¨U§W©/gid"� ¼�ªH©/gZ¬=:�«�lOl
n7ªH¨A³7¬�ò�§W¨ ô ô

×
Ãhøhø c�� 	�hø ¯ Ã c ¾ ÃK½5ô c ¾ ½føDÅ�¡�¾ ¡+¬=o/dh�¬�gfu�gÔ���

ò�ª+�8pÔ��ªH¨U§D· ¼�ªH©/gZ¬=:�«�lOlOl
½ ô

×
Â^øhø c�� 	�hø ¯ Ã c ¾ £DÅXÂ c ¾ ÄXÂ^ø�¡�¾

¼�ªH©/gZ¬=:�«�lOl ½�Å�¡�¾
Þ §W©�ª��T¬MÙW©

•
Þ §W©�«U:�gNd�ò�§W¨Uª*· Ç v���� ª ���8� Î������ � ��� ��vX����� pH§W«'»8dh¨hgZ¬�ò�§D·�ªH©>gZ¨Uªk��§D·�©�§cò�§D·

ªH©/gZ¨Uª ò�ªk�edX·¥¢(dX·Uª*·VlOl � lhlOl
{���������� Î,�

•
Þ §W©�«U:�gNd�ò�§W¨ Ç v���� ª ���8� Î������ p §W«'»8dh¨hgZ¬�ò�§XªH©>gZ¨Uªk��§D·�©�§cò�§D·uò�ªk�edX·¥¢(dX·Uª*·Vl
� l�^

•
µ�§WT��ªLªH©T�ed"pHª���� ��v�� � � ª ���8� Î������ ªH©/gZ¨Uª,�edX·;¢(dX·Uª*·AlOlh��lhlOl � �edX·¥¢(dX·Uª*·Vlh��l�^

•
Þ §W©�«U:�gNd�ò�§W¨L��� ��v�� � � ª ���8� Î������ »8dh¨PdLp §W©�ªSpqgidh¨A�edX·;¢(dX·Uª*·AlOlh��lhlOl ¯ �edX·¥¢(dX·Uª*·
lh��l�^ ¯ ªS�m·UªH¨A³7¬�ò�§W¨×¢´¨U§W©/gid"� � ªS�m·UªH¨A³7¬�ò�§W¨uò�ª+�8pÔ��ªH¨U§D·

Õ n �	¬�©>:7��;uªHò � d�g�Ë!�õô
n7ªH¨A³7¬=pH¬�§D· %s§W¨U{�wh§W c dh©8d"oWªH¨
¡k;9¹ c ¼�¾fnywh§W c dh©8d"oWªH¨
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�������	� ¹�� ÂT� Þ dh¨Pd"pqgZªH¨URM·hgZ¬=pjdX·�ò�ªk�edX·�ª*·hgid"pH¬�§W©�ª*·uò�ªsgZ¨Pdh8dBÑA§Xò�ªkl Þ ¹sn�uf�
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� %6�62 %6�62 ��5
?A@ ÷^î ñ n7§Q�edh¨U¬M·9Ë %s§W¨U{ ô

×
Â�Ãhø c�� 	�BÂ c ¾ Â%¡�¾ Â^ø�¡�¾

Ö<n�Á�lhlT¸Dn!:�©¨ÖA��gZ¨Pd�ÅWø º
B öêì @ íõð n7§Q�edh¨U¬M·9Ë %s§W¨U{ ô

×
½�ÄDÅ c�� 	�hø ¯ Ã c ¾ ½�¡�¾ ½�Ãhø�¡�¾

Ö<n�Á�l�¸Dn!:�©¨ÖA��gZ¨Pd�ô º
ìH÷�öDC n7§Q�edh¨U¬M·9Ë %s§W¨U{ ½

×
Â�Ãhø c�� 	�hø ¯ ô c ¾ ôDÃXÄ c ¾ Å ¯ ½�¡�¾

Ö<n�Á�lhl�¬�¸Dn!:�©¨ÖA��gZ¨Pd'Ã º
E ñ E öê÷ n7§Q�edh¨U¬M·9Ë %s§W¨U{ ½

×
ÂWøWø c�� 	�hø ¯ ô c ¾ ôDÃXÄ c ¾ ½�Æ�¡�¾

Ö<n�Á�lhl�¬�¸Dn!:�©¨ÖA��gZ¨Pd'Ã º
F ïTðWí E ï n7§Q�edh¨U¬M·9Ë %s§W¨U{ ½

×
£XÄWø c�� 	�hø ¯ ô c ¾ ôDÃXÄ c ¾ Å ¯ ½�¡�¾

Ö<n�Á�lhl�¬�¸Dn!:�©¨ÖA��gZ¨Pd'Ã º
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�������	� ¹�� Ã!� Þ dh¨Pd"pqgZªH¨URM·hgZ¬=pjdX·+ò�ª���§D·+¨UªSpS:�¨R·U§D·
ò�ªS�N8dh©TpH§Íò�ª@»�¨O:�ªH8dX·VÖ Þfc Á Þ ¹�¾æ�8dX·hgidQ«td � §
ò�ª
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B ö ëU÷ ÖA��gZ¨Pd/n�¼]¹<; Þ Á�lOl@ª ÃhøWø c��  ½ n7§Q�edh¨U¬M· ôDÃXÄ c ¾ ¢´§W¨U{
�Töê÷�ì ï ÖA��gZ¨Pd/n�¼]¹<; Þ Á�l ½D½�Ë c��  ½ n7§Q�edh¨U¬M· ½5ôXÅ c ¾ ¢´§W¨U{
ì ïTî B � F ÷ µ×¹ Þa` ¹ ¼�ªH©/gZ¬=:�« c�c # ôX£D£ c��  ½ �	¬�©>:7� ½�ÄWø c ¾ ¢´§W¨U{
ì ñ�C @ ñ B ë ¼�ªH©/gZ¬=:�« ¼N¨U§ ôhøWø c��  ½ �	¬�©>:7� ÄXÂ c ¾ ¢´§W¨U{
CWñ � ÷5ë B ë ¼�ªH©/gZ¬=:�«áÂ ô ¯ Â%¡ �  ½ �	¬�©>:7� ½�¡�¾ ¢´§W¨U{
ëAïTî ñ�÷ _TÖAl c ÖA��gZ¨Pd/n�¼]¹<; Þ Á�lOl £WøWø c��  ô n7§Q�edh¨U¬M· ôDÃXÄ c ¾ ¢´§W¨U{
F ÷ F í ñ�ìH÷ Þ ¹�¾ ¹r�M»��8dLu�^TÄ�Ë Â%Ãhø c��  £Wø �	¬�©>:7� Ë ¯ ÃD¡�¾ ¼�¾fn
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ò8dhò��
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B ö ëU÷ ÖA��gZ¨Pd/n�¼]¹<; Þ Á�lOl@ª ÃhøWø c��  ½ n7§Q�edh¨U¬M· ôDÃXÄ c ¾ ¢´§W¨U{
CWñ � ÷5ë B ë ¼�ªH©/gZ¬=:�«áÂ ô ¯ Â%¡ �  ½ �	¬�©>:7� ½�¡�¾ ¢´§W¨U{
@ � �Tö B ë µ×¹ Þa` ¹ ¼�ªH©/gZ¬=:�«áÂ ô ¯ ÃD¡ �  ½ �	¬�©>:7� ÃK½5ô c ¾ ¢´§W¨U{
ì � � ð B ë ¼�ªH©/gZ¬=:�«áÂ ô ¯ ÃD¡ �  ½ �	¬�©>:7� ÃK½5ô c ¾ ¢´§W¨U{
ì ñ�C @ ñ B ë ¼�ªH©/gZ¬=:�«�lOlOl ÄWøWø c��  ½ �	¬�©>:7� ôDÃXÄ c ¾ ¢´§W¨U{
÷�� B íõî ÷ ¼�ªH©/gZ¬=:�«�lOlOl ËhøWø c��  ½ �	¬�©>:7� ½5ôXÅ c ¾ ¢´§W¨U{
F ÷ F í ñ�ìH÷ Þ ¹�¾ ¹r�M»��8dLu�^TÄ Â%Ãhø c��  £Wø �	¬�©>:7� Ë ¯ ÃD¡�¾ ¼�¾fn

C õAB�õ m°ù�I�F~ý/ú-� þ�ø�äÇ����ø��yF��X�1� �m÷yqE�Øû*þ

lm;VlhnH¡+¨U¬�ò�»�¨UªqgZªH©�ò�ªrdX»1§W¨hgidh¨���§D·�»�¨U§"gZ§!pH§Q��§D· ¯ »�¨U§!pHªHò�¬�«�¬�ªH©/gZ§D· � oQ:�RedX·�ò�ª�¡@T:�ªH©8dX·�»�¨,Ì"pqgZ¬=pSdX·m¢
©�ªSpHª*·Pdh¨U¬�§D·'»8dh¨Pd{pH§W©H·hgZ¨O:�¬�¨²ò�ª ©>gZ¨U§[ò�ª�u�·R»8d ß d£:�© ¡+¨U¬�òxò�ªy¬�©^³Wª*·hgZ¬=o/d"pH¬MÙW©¤pH§c§W¨Uò�¬�©8dh©�ò�§yd{��§D·
ò�¬�¢´ªH¨UªH©/gZª*·¥oW¨O:H»1§D· � pHªH©/gZ¨U§D·�¬�©/gZªH¨Uª*·Pdhò�§D·-ªH©�¬�©^³Wª*·hgZ¬=o/d"pH¬MÙW©�¡+¨Z¬Yò��!u�·hgid
¬�©�¬=pH¬ed�gZ¬Ó³"d�»�¨UªqgZªH©�ò�ª<:�©�¬�¨
¨UªSpS:�¨R·U§D·tò�¬M·hgZ¨U¬�T:�¬�ò�§D·soWªH§QoW¨,Ì��8pjdh«�ªH©/gZª'»8dh¨PdyS>:�ªt��§D·,oW¨O:H»¸§D·
¬�©^³^§"�=:TpH¨Pdhò�§D·kgZªH©To/dh©y:�©®8dh©TpH§
ò�ª�»�¨O:�ªH8dX·�ò�§W©�ò�ªL¨Uªjd"��¬�jdh¨�¬�©^³Wª*·hgZ¬=o/d"pH¬MÙW©�ªH©�pS:8d"��S>:�¬�ªH¨PdXò�ªk�edX·9Ìh¨UªjdX·�¡+¨U¬�ò��

u|��§WKÑAªqgZ¬Y³W§Xò�ª<lm;VlhnH¡+¨U¬�ò�ª*·;¢(d"pH¬=��¬�gid�¨¥dU��§D·¥oW¨O:H»1§D·�¬�©/gZªH¨Uª*·Pdhò�§D·f�=d�:�©�¬MÙW©�ò�ªT·O:H·�¨UªSpS:�¨R·U§D·Vd"�
¡+¨U¬�ò��x_<:�ªH¨UªH«�§D·�¨Uª*·Pd"��gidh¨uS>:�ª�lm;VlhnH¡+¨U¬�ò�pH§7§W¨Uò�¬�©8dh¨,ÌXª*·hgZª�¡+¨U¬�òQª*·hgidhT��ªSpH¬�ªH©�ò�§�»�¨U§!pHªHò�¬�«�¬�ªH©/gZ§D·
¨UªS�ed"pH¬�§W©8dhò�§D·T»�¨U¬�©TpH¬M»8d"��«²ªH©/gZªLpH§W©£�ed�d�:�gÔª ©>gZ¬=pjd"pH¬MÙW© � �ed�«�§W©�¬�gZ§W¨U¬Yjd"pH¬MÙh©�ò�ª�¨UªSpS:�¨R·U§D·S�J�#dQò�ª�Á
pH¬M·U¬MÙW©Q�s©8d"��ò�ª�S>:Tb�:H·O:8dh¨U¬�§D·9»1§7ò�¨,Ìh©�:H·Pdh¨A��§D·�¨UªSpq:�¨,·U§D·�¸(d":�gZ§W¨U¬�jd"pH¬MÙW© º ·UªH¨,Ì ¯ »¸§W¨�·O:H»T:�ª*·hgZ§ ¯ ò�ª
��§D·¥»�¨U§D»�¬�ªqgidh¨U¬�§X·-ò�ªs��§D·�«�¬M·U«�§D·¦·U¬=oQ:�¬�ªH©�ò�§�·O:H·�©�§W¨U«tdX·���§>pjd"��ª*· ¯7� dXS>:�ªs�ed,gZªSpH©�§Q��§QoWRedP¡+¨U¬�ò�:�©�ª
ò�§W«�¬�©�¬�§X·9ò�ªsdhò�«�¬�©�¬M·hgZ¨Pd"pH¬�ÙW©�·U¬�©�¬�«'»T��¬�pjdh¨apjdh«X�¬�§D·9ªH©6�edX·;»1§"��R�gZ¬=pjdX·9ò�ª�·UªSoQ:�¨U¬�ò8dhò�§UoWª*·hgZ¬MÙW©�ò�ª
¨UªSpS:�¨R·U§D·�¬�©/gZªH¨U©8dX·uò�ªH©/gZ¨U§�ò�ªkpjdhò8dRoW¨O:H»1§T�

ã �4Ïu�A��� ÑÒ��¦V����¾"�������	�x�7�|§����Ç���X¨���½������m©"��¾"��¿��À¢��Æ»QªÐ»!«� ¡����¢
¹4pH§W©/gZ¬�©>:8d"pH¬MÙW©V·Uª-ªH©>:�«�ªH¨Pdh©U:�©8d¶·UªH¨U¬�ª9ò�ª-ò�ª �s©�¬=pH¬�§W©�ª*·Ø·U§W�¨Uª¥�edu§W¨Oo/dh©�¬�jd"pH¬MÙW©�ò�ª¥lm;VlhnH¡+¨U¬�ò��

}���)���	¬��Sq�! /�-�����x� � Þ §W«�¬�gPbLªH©Tpjdh¨Oo/d�ò�§'ò�ªkgZ§W«tdh¨�ò�ªSpH¬M·U¬�§W©�ª*·�·U§W�¨Uª�ªS�m¢*:�gP:�¨U§�ò�ª,lm;Vlhn�Á
¡+¨U¬�ò��!u�·hgZª<pH§W«�¬�gPb�ª*·hgidh¨,Ì~¢´§W¨U«tdhò�§V»¸§W¨¥��§D·�;uª�»�¨Zª�·Zª ©>gidh©/gZª*·�ò�ª<�edX·9ò�¬�¢´ªH¨UªH©>gZª*·¥l@©H·hgZ¬�gP:TpH¬�§BÁ
©�ª*·u§ Þ ªH©/gZ¨U§D·uò�ªS��Ìh«t�¬�gZ§UpH¬�ªH©>gZRY�8pH§ � d"pjdhòTbH«�¬=pH§²S>:�ªT¢´§W¨U«�ªH©/»8dh¨hgZªLò�ªS��¡+¨U¬�ò��
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}����x��'��(&#$8'#�x� � c ¬�ªH«t�¨U§�ò�ªS� Þ §W«�¬�gPbRucÑAªSpS:�gZ¬Y³W§Q¨Uª*·R»1§W©H·PdhT��ªXò�ªX«tdh©/gZªH©�ªH¨+ªS��·UªH¨A³7¬�ò�§W¨
�¥����®�¯x®/°�±>¯x®�²¥³�¯�´Q²�®�¯x®/°|³m´�° pH§W©{��§D·+ªH©T�ed"pHª*·,d6�ed�¬�©�¢´§W¨U«td"pH¬�ÙW©zò�ªL��§D· Þ ªH©/gZ¨U§D·�§�l@©H·hgZ¬èÁ
gP:TpH¬�§W©�ª*· � ��§D·Vò�¬�¢´ªH¨UªH©/gZª*·T»�¨U§>pHªHò�¬�«�¬�ªH©/gZ§D· � »�¨U§"gZ§!pH§Q��§D· ¯¸� ò�ªX¨UªSpH¬��¬�¨r�edX·¶·U§Q��¬=pH¬�gP:�ò�ª*·�ò�ª
¬�©ToW¨Uª*·U§²ò�ªL©>:�ª ³W§D· Þ ªH©>gZ¨U§D·uªkl@©H·hgZ¬�gP:TpH¬�§W©�ª*·S�
}��!&��	���µ�3¶S&�.q�������� /�*��& ��¡+¨O:H»1§�ò�ª�Ö�·O:8dh¨U¬�§D· � ;uªSpS:�¨R·U§D·�S>:�ª�»1ªH¨hgZªH©�ªSpHªH©·d{:�©Ð«�¬M·ÍÁ
«�§ Þ ªH©/gZ¨U§°§�l@©H·hgZ¬�gP:TpH¬MÙW© ¯ S>:�ª�ò�ª*·Pdh¨U¨U§Q�=�edh©y:�©8d�d"pqgZ¬Y³7¬�ò8dhò£pH§W«�Ê�© � ª*·hg�Ìh©®¬�©>gZªH¨Uª*·Pdhò�§D·
ªH©¸:�©�¬�¨R·Uª�d{lm;VlhnH¡+¨U¬�ò�� Þ dhò8d Þ ªH©/gZ¨U§[§{l@©H·hgZ¬�gP:TpH¬MÙW© ·UªQ¬�ò�ªH©/gZ¬Y�8pjd°ò�ªH©/gZ¨U§[ò�ª�lm;VlhnH¡+¨U¬�ò
«�ªHò�¬edh©/gZª6:�©Ð©�§W«t�¨Uª�Ê�©�¬=pH§T�|u�·²ªS��«�§7ò�§_»�¨U¬�©Tp ¬M»8d"��ò�ªQò�¬�¢´ªH¨UªH©TpH¬edh¨R;uªSpS:�¨R·U§D· � Ö�·O:8d�Á
¨U¬�§D·+ò�ªH©/gZ¨U§yò�ª�lm;VlhnH¡+¨U¬�ò��#n7ª²¨UªSpH§W«�¬�ªH©�ò8d�S>:�ª'·Uªjdy�¨Uª ³Wª"��¼±§W¨LªÍÑAªH«'»T�Y§ ¯ µ9¹ Þ9� ¹9ÁÍÖ Þfc
¬�ò�ªH©/gZ¬Y�8pjd{d"�×µ�ª*»8dh¨hgidh«�ªH©/gZ§�ò�ª/¹�¨US>:�¬�gZªSpqgP:�¨Pd�ò�ª Þ §W«'»T:�gidhò�§W¨Uª*· � ¹r:�gZ§W«�Ì�gZ¬=pjdÍò�ª��ed
Ö�©�¬Y³WªH¨R·U¬�ò8dhò Þ §W«'»T�=:�gZªH©H·UªLò�ª c dhò�¨U¬�ò
%��>z����!.S�!&��	$8&��	�µ'#�!9�}��!&��	���7�7¶S&�.q�������� /�*��& �¦¼�ªH¨R·U§W©8d®¨Uª*·R»1§W©H·PdhT��ªzò�ªz¨Uªjd"��¬�jdh¨��edX·
pH§W«U:�©�¬=pjd"pH¬�§W©�ª*·LpH§W©4��§D·�;uª*»�¨Uª*·UªH©>gidh©/gZª*·�ò�ª���§D·²ò�¬�¢´ªH¨UªH©/gZª*· Þ ªH©/gZ¨U§D·'§yl@©H·hgZ¬�gP:TpH¬�§W©�ª*· �
pH§W©ÒªS� Þ §7§W¨Uò�¬�©8dhò�§W¨'ª�lm;VlhnH¡+¨U¬�ò Þ ¹,�×¹�ò�¬=pH¬�§W©8d"�Y«�ªH©/gZª ¯ »1§7ò�¨,Ì©»1ªH¨hgZªH©�ªSpHªH¨�d"� Þ §W«�¬�gPb
ucÑAªSpS:�gZ¬Y³W§�lm;VlhnH¡+¨U¬�ò��
%��!.Sz|��&�.S$T�J9*�U¹,¬! /&��( Q� ��¼±ªH¨R·U§W©8duªH©Tpjdh¨Oo/dhò�§�ò�ªHdhò�«�¬�©�¬�·hgZ¨id�¨���§D·#;uªSpS:�¨R·U§D·�ò�ªa:�© Þ ªH©/gZ¨U§
§tl@©H·hgZ¬�gP:TpH¬MÙW©���n7ªH¨,Ì��ed'»1ªH¨R·U§W©8d'ò�ª�pH§W©>gid"pqgZ§�»8d�¨id��ed�¨Uª*·U§Q�=:Tp ¬MÙW©Íò�ªP»�¨U§WT��ªH«tdX·fgPbSpH©�¬=pH§D·S�
¼�§7ò�¨,Ì�¨Uªjd"��¬�jdh¨apH§W«U:�©�¬=pjd"pH¬�§W©�ª*·HpH§W©���§D·¥dhò�«�¬�©�¬�·hgZ¨Pdhò�§W¨Uª*·9ò�ª�§"gZ¨U§D· Þ ªH©/gZ¨U§D·�§�l@©H·hgZ¬�gP:TpH¬�§BÁ
©�ª*·S�
%��! /�#��.S��'#��¶q%�¶	1 � ���(' �/n7¬M·hgZªH«td<pH§W«'»T:�gid"pH¬�§W©8d��TdX»1§W¨hgidhò�§kdslm;VlhnH¡+¨U¬�ò�»1§W¨|:�© Þ ªH©/gZ¨U§
§<l@©H·hgZ¬�gP:TpH¬MÙW©��Qn7ª�¬�ò�ªH©/gZ¬Y�8pjd�«�ªHò�¬ed�©>gZª-ªS�T©�§W«t�¨Uª-ò�ª�ò�§W«�¬�©�¬Y§rpH§W«@»T��ªqgidh«�ªH©>gZªHpS:8d"��¬Y�8pjdhò�§
¸ Ç �K����xB��&¥�HvX� � .¥�Pº��PzB�'v � � Ú vX�t� ¯ %�_Tµ�¿ º ò�ªq�®·U¬M·hgZªH«td��
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»�.j�#$T���*��'#��¶q%�¶	1 � ���(' ��¼�ªH¨R·U§W©8d~»1ªH¨hgZªH©�ªSpH¬�ªH©/gZª<dk:�© Þ ªH©>gZ¨U§�§,l@©H·hgZ¬�gP:TpH¬MÙW©�S>:�ªA:H·Pd,��§D·
;uªSpS:�¨R·U§D·�ò�ªrlm;VlhnH¡+¨U¬�ò�»8dh¨PdL�s©�ª*·�pH¬�ªH©/gZRY�8pH§D·-§Ud"pjdhòTbH«�¬=pH§D·S�!¼�©�¬=pjdh«�ªH©/gZª¶·UªrpH§W«U:�©�¬=pjdh¨,Ì
pH§W©¤ªS�¥;uª*»�¨Uª*·UªH©/gidh©/gZª � ;uª*·R»¸§W©H·PdhT��ª'¹fbSpH©�¬=pH§Íò�ª�·O: Þ ªH©/gZ¨U§z§�l@©H·hgZ¬�gP:TpH¬MÙW©��Jn7ª�¬�ò�ªH©>gZ¬èÁ
�8pjdz«�ªHò�¬edh©/gZªt:�©®©�§W«X�¨Uª�Ê�©�¬=pH§ ¸ � � ��� � �K�X� � �i�8�Pº Ú vX�t� ¯ µ�¿ º�¯ S>:�ª�¬�©TpS�=: � ª�·O:�©�§W«t�¨Uª
pH§W«'»T��ªqgZ§ � ·O:yò�¬�¨UªSpSpH¬MÙW©Qò�ª ���h�'v � � �
�s&����('#$8'·'#�� Q�>�	����½� Q$8 /����&4'#��¶q%�¶	1 � ���('µ¾h¶q%�¶	1 � ���('·}U��¿ �8uN©>gZ¬�ò8dhòQªH©Tpjdh¨Oo/dhò8dXò�ª
�s¨U«tdh¨r��§D·<p ªH¨hgÔ¬Ó�8pjdhò�§D·+ò�ª�·UªH¨A³7¬=pH¬�§D· ¯ ;uªSpS:�¨R·U§D· ¯ Ö�·O:8dh¨U¬�§D· ¯ ;uª*»�¨Uª*·UªH©>gidh©/gZª*· � ;uª*·R»¸§W©H·Pd�Á
T��ª*·�¹fbSpH©�¬=pH§D·�ò�ªk��§D·�ò�¬�¢´ªH¨UªH©/gZª*· Þ ªH©/gZ¨Z§X·�ªL¬�©H·hgZ¬�gP:TpH¬�§W©�ª*·S�
}��>�	����½� Q$8'#� � Þ ¨UªHò�ªH©TpH¬ed"��ª*·�#U� ÃhøDÆ�:�gZ¬=��¬Yjdhò8dX·�»8dh¨Pdy¬�ò�ªH©>gZ¬Y�8pjdh¨k��§D·~·UªH¨A³7¬=pH¬�§D· ¯ ;uªSpS:�¨R·U§D· ¯
Ö�·O:8dh¨U¬�§D· ¯ ;uª*»�¨Uª*·UªH©/gidh©>gZª*· ¯ ;uª*·R»1§W©H·PdhT��ª*·-¹fbSpH©�¬=pH§D· ��Þ §7§W¨Uò�¬�©8dhò�§W¨�ò�ªrlm;VlhnH¡+¨U¬�ò��K¡+ªH©�ª�Á
¨Pd"��«�ªH©/gZª ¯ ò�ªH¸ªH©Íª*·hgidh¨��s¨U«tdhò�§D·×»1§W¨flm;VlhnH¡+¨U¬�ò Þ ¹��
}�$8&#$89�'#�3}���{��&��( Q$8 /�*��& � Þ §W©BÑh:�©/gZ§®ò�ª¨»�¨U§"gZ§!pH§Q��§D·'»8dh¨Pd[¨Uªjd"��¬�jdh¨L�ed{gZ¨Pdh©H·1¢´ªH¨UªH©TpH¬ed
ò�ª²¬�©�¢´§W¨U«td"pH¬�ÙW© ¯ ³7Red ���h�'v � � ¯ ªH©/gZ¨UªL��§D·k;uª*»�¨Uª*·UªH©>gidh©/gZª*· ¯ ;uª*·R»¸§W©H·PdhT��ª*·�¹fbSpH©�¬=pH§D· ¯ØÞ §7§h¨1Á
ò�¬�©8dhò�§W¨VªRlm;VlhnH¡+¨U¬�ò Þ ¹���lm;VlhnH¡+¨Z¬Yò�»�¨U§D»1§W¨OpH¬�§W©8dt��§D·V«�ªSpjdh©�¬M·U«�§D·�»8dh¨Pd�S>:�ª@·Uª�»T:�ªHò8dh©
¨Uªjd"��¬�jdh¨VpH§W«R:�©�¬=pjd"pH¬Y§W©�ª*·�ò�ªUpH§W©T�xdh©�jd ¯ »¸ªH¨U§�ªH©�ÊT��gZ¬�«²§LgPbH¨U«�¬�©�§�·U§W©���§D·�«�¬�ªH«t�¨U§D·�S>:�ª
¬�©/gZªH¨A³7¬�ªH©�ªH©yªH©�:�©8dRpH§W«R:�©�¬=pjd"pH¬�ÙW©��Y§D·�S>:�ª�ò�ªH1ªH©y¬�«'»T��ªH«�ªH©/gidh¨��=dX·�©�§W¨U«tdX·S�

ã �4Ïu�$º�� Â[�9�ÄÃ������	�-�T�	�ÁÀ£Â��7��¾"���
¡s��§WT:H·;·UªV�8dUpH§W©^³WªH¨hgZ¬�ò�§XªH©�ªS�"ª*·hg�Ìh©�ò8dh¨�ò�ª¶¢(d"pqgZ§P»8dh¨Pd��ed�pH§W«'»T:�gid"pH¬�ÙW©�ò�¬M·hgZ¨U¬�T:�¬�ò8d � ·UªH¨,Ì

ªS�c·U§D»¸§W¨hgÔª¶·U§W�¨UªVªS�"S>:�ª�·ZªVò�ª*·Pdh¨U¨U§Q�=�edh¨,Ìklm;VlhnH¡+¨U¬�ò����#d�³WªH¨R·U¬MÙW©�S>:�ª�·Uª<:H·Pdh¨,ÌtªH©6lm;VlhnH¡+¨U¬�ò'ª*·��ed
ô!� ÂT�
�#d<pH§h©T�8oQ:�¨Pd"pH¬MÙW©�»¸§W¨�ò�ª�¢´ªSpqgZ§+ò�ª9¡s��§WT:H·�dX·U¬=oW©8drd"��·UªH¨A³7¬=pH¬�§�¡k;9¹ c ¸êÚ7ÙTÖ@ÛiÃ7ÛHÛAß�ÛÔØ º d"��»T:�ªH¨hgZ§

ôK½D½�Æ ¯ gZ§7ò�§D·k�Y§D·,;uªSpS:�¨R·U§D·�ò�ªLlm;VlhnH¡+¨U¬�ò�ò�ªH1ªH©yo/dh¨Pdh©/gZ¬�jdh¨VªS�ad"pSpHª*·U§Íò�ª*·Uò�ª'ªS�Nª��!gZªH¨U¬�§W¨kdQª*·hgZª
»T:�ªH¨hgZ§T�fu|�T·UªH¨A³7¬=pH¬�§¡+¨U¬�òs%±¹×¼ ·Uª£dX·U¬=oW©8d©»¸§W¨�ò�ª�¢´ªSpqgZ§4d"��»T:�ªH¨hgZ§)ôXÅ�½D½ ¯ ò�ª°©>:�ª ³^§¤gZ§7ò�§X·���§D·
;uªSpS:�¨R·U§D·Qò�ª�lm;VlhnH¡+¨U¬�òpò�ªH¸ªH©Äo/dh¨Pdh©/gZ¬�jdh¨'ªS�sd"pSpHª�·Z§¸d®ª*·hgZª�·UªH¨A³7¬=pH¬�§�ò�ª*·Uò�ª�ªS�VªÔ�!gÔª ¨Z¬Y§W¨S�×¼�§W¨
ò�ª�¢´ªSpqgZ§ ¯ ªS�¦·UªH¨A³7¬�ò�§W¨U�®µ×¹�¼ ¸ °/Å/Æ�Ç�² º�¯ gidh©/gZ§¨»8dh¨PdÍªS�¥¡k;Vlhn{pH§W«�§¨»8dh¨PdÍªS�¥¡slOlhn ¯ ·Uª�dX·U¬=oW©8d�d"�
»T:�ªH¨hgZ§�ôK½�£�Ã ¯ gZ§cò�§D·���§D·�;uªSpS:�¨R·U§D·'ò�ª�lm;VlhnH¡+¨U¬�òÐò�ªH¸ªH©·o/dh¨Pdh©>gZ¬�jdh¨XªS�Ad"pSpHª*·U§)d[ª*·hgZª¨·UªH¨A³7¬=p ¬�§
ò�ª*·Uò�ª�ªS�	ª��!gZªH¨U¬�§W¨S�

u|��d"pSpHª*·U§{d�pjdhò8dÍ¨UªSpS:�¨R·U§°ò�ªS�×¡+¨U¬�òj·Uª�pH§W©/gZ¨U§Q�edy«�ªHò�¬edh©/gZª�ªS��dh¨OpÔ��¬Y³W§ ±>¯x®�²xÈjÉ8Æ�Ç�Ê�®QÅ/´ ò�ªS�
ò�¬�¨UªSpqgZ§W¨U¬�§�Ë ´"ÌxÍ Ë ±>¯x®�²xÈ/°Q´TÍ	Î�¯x®�Ì!Ï ¯ S>:�ªUpH§W©H·U¬M·hgZªtªH©�:�©8d�·UªH¨U¬�ª
ò�ªRdX·U¬=oW©8d"pH¬�§W©�ª*·�ªH©/gZ¨UªtªS�Ø·O:BÑAªqgZ§
¸tµ�¿ º ò�ªS�JpHªH¨hgZ¬Y�8pjdhò�§�ò�ªU:�©_Ö�·O:8dh¨U¬�§�ò�ªUlm;VlhnH¡+¨U¬�òzS>:�ªP»T:�ªHò�ªR:H·Pdh¨Vªq��;uªSpS:�¨R·U§ ¯"� :�©�:H·O:8dh¨U¬�§
��§!pjd"�D� Þ dhò8d,:�©�§tò�ªA��§D· Þ ªH©/gZ¨U§D·-§�l@©H·hgZ¬�gP:TpH¬�§W©�ª*· ¯ d�gZªH©�ò�¬�ªH©�ò�§Ud~·O:�»�¨U§D»�¬=d~»¸§Q��R�gZ¬�pjdLò�ªrdhò�«�¬�©�¬M·ÍÁ
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gZ¨Pd"pH¬MÙW© ¯ ò�ªH1ªH¨,Ì�ò�ªSpH¬�ò�¬�¨�S>:TbVÖ�·O:8dh¨U¬�§D·uò�ª,lm;VlhnH¡+¨U¬�ò6gZ¬�ªH©�ªH©�d"pSpHª*·U§6dRpjdhò8dt;uªSpS:�¨R·U§ ¯s� ·U¬#b*·hgZ§D·
·Uª<dX·U¬=oW©8dh©td"�¸«�¬M·U«�§s:H·O:8dh¨U¬�§���§>pjd"�s§ ¯ »1§W¨9ªS�xpH§W©/gZ¨Pdh¨U¬�§ ¯ ·UªrpH¨Uªjd,:�©8d,pS:�ªH©/gid���§>pjd"�sò�¬M·hgÔ¬Y©>gidT»8dh¨Pd
pjdhò8d'Ö�·O:8dh¨U¬�§Xò�ªklm;VlhnH¡+¨Z¬Yò��

n7ª��8d�pH§W©T�8oQ:�¨Pdhò�§�:�© �	z���� ¸(d"��1ªH¨Oo/dhò�§¨»1§W¨R;uªHòTlm;Vlhn®ª © ±x®>®/°!È>®�¯x®/°�±!¯x®�²¥³�¯�´Q²x®�¯x®/°�³h´�° º
pH§W«�§�©�§7ò�§'¨PdhR��»8dh¨Pd�ªS��d"pSpHª*·U§�·O:H»1ªH¨U¬�§W¨�¡slOlhn ¯ S>:�ªUd'·O:Í³WªHV»�¨UªSoQ:�©>gidtd���§D·9·UªH¨A³7¬�ò�§W¨Uª*·T¡slOlhn
ò�ª�pjdhò8d Þ ªH©>gZ¨U§°§�l@©H·hgZ¬�gP:TpH¬MÙW©)pH§W© ·O:�©�§W«t�¨Uª"� Þ §W©�ªS�-�s©�ò�ª�·U¬�«'»T��¬Ó�8pjdh¨~·O:¤oWª*·hgZ¬MÙW© ¯ gZ§7ò�§D·
��§D·<oW¨O:H»1§D· ¯ ¨Uª*·R»1ªSpqgZ§�d6lm;VlhnH¡+¨U¬�ò ¯ ª*·hg�Ìh©yd"��«�¬M·U«�§�©�¬Y³WªS��¬�©�ò�ª*»1ªH©�ò�¬�ªH©/gZªH«�ªH©>gZªXò�ª@·U¬�»1ªH¨hgZªH©�ª�Á
pHªH©Ád��edQ«�¬M·U«td�¬�©H·hgZ¬�gP:TpH¬MÙh©[§�:��¬=pjd"p ¬MÙW©yoWªH§QoW¨,Ì��8pSd��#l@©>gZªH¨U©8dh«�ªH©/gZªt��§D·Lò�¬�¢´ªH¨UªH©/gZª*· Þ ªH©/gZ¨U§D·
§
l@©H·hgZ¬�gP:TpH¬�§W©�ª*·9»¸§7ò�¨,Ìh©yª*·hgidh¨Vd@·O:Q³WªH�§W¨Oo/dh©�¬�jdhò�§D·�ÑAªH¨,Ìh¨US>:�¬=pjdh«�ªH©>gZª"�

û�ü�ý�þ¸ÿ�� ¹�� Ä��xu�·hgZ¨O:TpqgP:�¨Pd�ÑAªH¨,Ìh¨US>:�¬=pjd²ò�ªq�®·UªH¨A³7¬=pH¬�§²ò�ªL¬�©�¢´§W¨U«td�pH¬MÙW©_¸ c µsn º ò�ªklm;VlhnH¡+¨U¬�ò��

ã �4Ïu�4Ïu�  p�	�^�T��¿���¢��Ç���X«��	½�Å�����¢���¢

�#dAoWª*·hgZ¬MÙW©tò�ª¥�ed9·UªSoQ:�¨U¬�ò8dhò
ª*·�S>:�¬��ÌA�edVpH§W«'»1§W©�ªH©/gZª-«�ÌX·�¬�«'»1§W¨hgidh©/gZª�ò�ª¥:�©@¡+¨U¬�ò���µ�ªH1ªH«�§D·
ª*·hgidhT��ªSpHªH¨T»�¨U§>pHªHò�¬�«�¬�ªH©>gZ§D· � »¸§Q��R�gZ¬=pjdX·�ò�ª�·UªSoQ:�¨U¬�ò8dhò���§�·O:T�8pH¬�ªH©/gZªH«�ªH©>gZªX¨U§WT:H·hgidX·<pH§W«�§�»8dh¨Pd
S>:�ªLªH©ÍªS�7¢*:�gP:�¨U§Llm;VlhnH¡+¨U¬�ò�»T:�ªHò8dLpH§W©c³WªH¨hgZ¬�¨R·UªLªH©�:�©¬¡+¨U¬�ò�pH§h©�pjd"��¬�ò8dhò�ò�ª�»�¨U§7òT:TpSpH¬MÙW©��
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+,���8�	�- Q��9*��.R'#�{}���{��&��( Q$8 /�*��&Ð1��>Ñ��#��$
�	§D·�pHªH¨hgZ¬Y�8pjdhò�§D·'ªH«�¬�gZ¬Yò�§D·@»8dh¨Pd{��§D·�Ö9·P:8d�¨Z¬Y§D·�ò�ª�lm;VlhnH¡+¨U¬�òÉ¸*oWªH©�ªH¨Pdhò�§X·tpH§W©)ªS�ApH§W«tdh©�ò�§

±>¯x®�²xÈ/ÍQ´Q¯/Ì�È�¯�´/Ò"Îx´�°�Ì º ·UªR:H·Pdh¨,Ìh© ¯ dhò�ªH«�ÌX·�ò�ªP»8dh¨Pdt�ed�ª���»T��§"gid"pH¬MÙW©¨·UªSoQ:�¨Pd�ò�ªS��¡+¨U¬�ò ¯ »8dh¨Pdto/d�Á
¨Pdh©/gZ¬�jdh¨s�edX·kpH§W«U:�©�¬=pjd"pH¬�§W©�ª*·+ªH©/gZ¨Uªt;uª*»�¨Uª*·UªH©/gidh©>gZª*· ¯ ;uª*·R»1§W©H·PdhT��ª*·�¹fbSpH©�¬=pH§D· ¯ØÞ §7§W¨Uò�¬�©8dhò�§h¨Lª
lm;VlhnH¡+¨U¬�ò Þ ¹��H¼Jdh¨Pd�pH§W©^³^ªH¨hgZ¬�¨-ªS��pHªH¨hgZ¬Y�8pjdhò�§tªH©�¢´§W¨U«td�gZ§V¼au c ¸ ± Î � � v%{�x ª ���HvX�c{i�Pº~�_v � � º µ £D£�·
:H·Pdhò�§@»¸§W¨9¡s��§WT:H·fd"�]¢´§W¨U«td�gZ§�¼�! Þ n_¸ ± �H�*� � { Ü ��x�²�Î�x y �hz,�hÎRv y �Kx��	�hvX��º�vhÎOº�� º µè½�£�Ãf·-:H·Pdhò�§�»1§W¨
��§D·VpS��¬�ª ©>gZª*·uò�ª,pH§W¨U¨UªH§�pH§W«U:�©�ª*·P¸t¿�ªqg,·OpjdX»1ª ��c ¬=pH¨U§D·U§X¢�g Õ :�gi�	§7§W{ º ·Uª~»T:�ªHò�ª�:H·Pdh¨�ªS�m·U¬=oQ:�¬�ªH©>gZª
pH§W«tdh©�ò�§T�
ÓÕÔ Ç8´�Ö�°>°/Å·Ç!×xÍ>°TØ�ÙÕÈ"´QÚQÇ Ô ¯/ÌÛÈ>®jÖÜÎ�°Q´Q¯8ÍQ´Q¯/Ì�³DÇ8´�ÉÝÈ>®jÖ!×T´QÏÞÎ�°Q´Q¯/×T´QÏ¥³DÇ8´�ÉßÈ Ô Î!ÌàÍQ´Q¯/Ì�³(Ç-Ø�Ù

n7ª��8dh©®ª*·hgidhT��ªSpH¬�ò�§���§D·V·U¬=oQ:�¬�ªH©/gZª*·
ò�§D·
©�¬Y³^ªS��ª�·tò�ª�·UªSoQ:�¨U¬�ò8dhò ¯ S>:�ª���§D·,oWª*·hgZ§W¨Uª*·tò�ª�pH§W¨U¨UªH§
�8dh�¬�gP:8d"��ª*·�¬�«'»T��ªH«�ªH©/gidh©�ò�ªT¢´§W¨U«tdRd":�gZ§W«�Ì�gZ¬=pjd��


������!9�á8â�¶S&��	�>Ñx���('#$8'ÄãÜ$8�-�	�!&����( Q$8 /�*��&Ü'#�!9<�!)�(.S�x��'#�!9<y�!&�.S$�q� �#u|��ªH«�¬M·U§W¨V¨Uªjd�Á
��¬�jdh¨,Ì�:�©¤¨Uª*·O:�«�ªH©¤ò�ªS��«�ªH©H·Pd�ÑAª�S>:�ª�ªH©TpH¨U¬M»�gidh¨,Ì�pH§W©�·O:ypS�ed�³^ª@»�¨U¬Y³"dhò8d��-u�·hgZª�»�¨U§"gZ§>pH§Q��§
o/dh¨Pdh©/gZ¬�jd+S>:�ª�ªS�s«�ªH©H·PdBÑAªu©�§��8d�·U¬�ò�§L«tdh©�¬M»T:T�edhò�§ � dhò�ªH«�ÌX·�S>:�ª�ªS�¸ªH«�¬M·U§W¨Nª*·�¨Uªjd"��«�ªH©>gZª
S>:�¬�ªH©yò�¬=pHªT·UªH¨S�

������!9kä�â<}���&-½�'#�!&� /�*$89(�('#$8' �m¹uò�ªH«�ÌX·�ò�ª'·Pd�gZ¬M·1¢(d"pHªH¨�ªS��©�¬Y³^ªS�Hdh©/gZªH¨U¬�§W¨ ¯ ªS�9«�ªH©H·Pd�ÑAª'·Uª
ªH©TpH¨U¬M»�gidh¨,Ì�pH§W©Á�ed�pS�ed�³^ª�»HÊ�T��¬=pjdyò�ªS��¨UªSpHª*»�gZ§W¨S��µ�ª�ª*·hgZª�«�§7ò�§ ¯ �edÍ¬�©�¢´§W¨U«td"pH¬�ÙW©[³7¬ed�ÑOdh¨,Ì
»1§W¨f�edt¨UªHòyªH©TpH¨U¬M»�gidhò8d��

}�$8&#$89*�!.�'#�£}������&J�( Q$8 /�*��&
�#dX�8o":�¨id�¹�� Ët«R:�ª*·hgZ¨PdR��§D· Þ dh©8d"��ª*·�ò�ª Þ §W«R:�©�¬=pjd"pH¬MÙW©6:H·Pdhò�§D·uªH©�lm;VlhnH¡+¨U¬�ò��
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MAX_DISCOVERY_TIME=60
RANK_FUNCTION_FILE = rank.sh
HOST_REQUIREMENTS_FILE=host_req.ldif

MAX_ITERATION_TIME=40
PERFORMANCE_EVALUATOR=pde.sh
PROFILE_DFILE = perf_profile

STDERR_FILE=ns3d.err.{GW_JOB_ID}
STDOUT_FILE=ns3d.out.${GW_JOB_ID}
STDIN_FILE=/dev/null

RESTART_FILES = checkpoint.ascii
OUTPUT_FILES="profile.${GW_JOB_ID}"
INPUT_FILES="input grid32.${GW_ARCH}"

EXECUTABLE_ARGUMENTS=input
EXECUTABLE_FILE=NS3D.${GW_ARCH}

# Job Template, CFD simulation
#−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

#−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

# Executable Parameters

# Experiment Files

# Standard I/O

# Performance Evaluation Parameters

# Resource Selection Parameters
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É8Æ�Ö�²�Æ"Ì Ô ¯>Ï Ô Ç!Ì�® Ô Öix{°	Ç8´�Í!®�Êx®"´�°ÐÌ��8´ ; Ô ó`mi°4ÌT´�É>ÇxÅ/Æ"ÌT´a³

ÈjÖÜÖ>Î>É ë Æ�°�×x°
°	Ç8´�Í!®�Êx®"´�°·Ì��8´3°!®�ù�´ Ô ÊÄÌ��8´ÜÆQ¯>¯�ÆQÏ ; Ô ó

	#>>ð��!ê!í�	Tÿ
±�^x°	Î>ó>É�®	ÌßÈ	ÌÕÅ!° ì ´QÚQÇ Ë�; Ô ó ì ÌT´"É>ÇxÅ/ÆQÌT´
±�^x°	Î>ó>É�®	ÌßÈ	Ì °/Å/´>´�Ç ì ´QÚQÇ Ë�; Ô ó ì ÌT´�É!ÇxÅ/Æ"Ì8´ ÈjÖ�$

ÿ�	
	µð>í�ÿ>î
Í Ô É>É8Æ�Ö�²8°

±�^>×�®QÅ>Åd�jØ��o��±�^���®/°�Ì Ô ¯>Ïb�jØ��o��±�^/Ç�°o�jØ��o��±�^
^TÆT®	Ìb�jØ��o��±�^!²E�jØ��



óZb�ù ú¥ã/I�=*ìXï7=*ç]í�æ×î¦æA@�æ,ðÍæ,ì%é,êY=Tí�æ×çY=CB;æ,ðhðA=HgTêèæ,ìh?A=�i;ðhêèíED¤=�8

ð/ê�ñ ±�^>×�®QÅ>Åd�A�k�o� ±�^���®/°�Ì Ô ¯>ÏE�A�k�d� ±�^/Ç�°o�A�k�o� ±�^
^TÆT®	Ìb�A�k�o� ±�^x°	Î>ó�È
É�®	Ìb�A�k�

À)�4Ïu�4Ïu� Y[ZoZby]v�w

é ¯x®�² ? ÆQÏ7Í Ô É>É8Æ�Ö�²µ¯�´QÊ�´Q¯�´�Ö�ÍQ´ ±�^
^TÆT®	Ìb�jØ��

ò>ð��#	
±�^
^TÆT®	ÌÛÈz^TÆT®	Ìx° Ô Ö ; Ô ó�°

ÿ�I!ò�î"êTÿTñ"ÿ
±�^
^TÆT®	Ì ; Ô ó ñ ²V{�È ð ÆQ¯>¯�ÆQÏ ñ ²V{�ÈQÅ ; Ô ó ñ ² í ®/°�Ì|{�È�Ø ; Ô ó ñ ² í ®/°�Ì

� 	Tÿ/ï���ñ	ê>ë�ñ"î/ò
ë �8´ é ¯x®�² ? ÆQÏµ±�^
^TÆT®	ÌÜÎ!Ì�®QÅ�®	Ì!Ïà®/°¸Î�°Q´Q²ÄÌ Ô °�ÏQÖ�Í���¯ Ô Ö�®�ù�´ ; Ô ó ´QÚ�´�Í	Î�È
Ì�® Ô Öf³ ë �8´ ®�²8°Ü°�� Ô ÎxÅ"²Þó8´ÐûTÆ!Å�®�² ; Ô óÛ®�²�´�Ö!Ì�®�Êx®"´Q¯8°Þ¯�´"Ì/Î�¯QÖ8´Q²Äó�Ï
±�^x°	Î>É>ó�®	Ì�³ ë �8´3Í Ô É>É8Æ�Ö�²�^�®QÅ>Å4Ö Ô Ìµ¯�´"Ì/Î�¯QÖ Î>Ö!Ì�®QÅ Ì��8´ ^TÆT®	Ì �8Æ�°
Í Ô É>ÇxÅ/´"ÌT´Q²�³

î"ê>ë�ñ"îQò�ÿ
ë �8´ÞÊ Ô Å>Å Ô ^�®jÖ�± Ô Ç!Ì�® Ô Ö�°ÄÆQ¯�´3°	Î>Ç>Ç Ô ¯/ÌT´Q²µÊ Ô ¯ÄÌ��8´Þ±�^
^TÆT®	ÌàÍ Ô É>É8Æ�Ö�²`x

È ð ÆQ¯>¯�ÆQÏ ñ ²
^TÆT®	ÌµÊ Ô ¯3Æ!Å>Å Ô ÊÄÌ��8´ ; Ô ó�°µ®jÖµÌ��8´ÜÆQ¯>¯�ÆQÏÄÌ Ô Êx®jÖ�®/°��

ÈQÅ ; Ô ó ñ ² í ®/°�Ì
? ÆT®	ÌÕÆ!Å>ÅEx�² Ô ´�°	Ö`m�Ì3¯�´"Ì/Î�¯QÖµÎ>Ö!Ì�®QÅÄÆ!Å>Å Ô Ê Ì��8´ ; Ô ó�°}�8Æ"ûT´
Êx®jÖ�®/°��8´Q²¥³

È�Ø ; Ô ó ñ ² í ®/°�Ì
? ÆT®	ÌµÊx®�¯8°�Ì2x~^TÆT®	Ìx°¸Î>Ö!Ì�®QÅ Ô Ö8´ Ô ÊÞÌ��8´ ; Ô ó�° ®jÖ Ì��8´ Å�®/°�Ì
Êx®jÖ�®/°��8´�°



ú¥ã jDã>�tì�?Íæ,ðe@´=gf�í�æihkj�ì%æ�=Tí�æ�6Øò�g�=*ì%í�ò�ñ óZb�M

	#>>ð��!ê!í�	Tÿ
±�^
^TÆT®	Ì�$

^TÆT®	Ìx° Ô Ö ; Ô ó�$

±�^
^TÆT®	ÌÛÈ ð Ø
^TÆT®	Ìx° Ô Ö ÆQ¯>¯�ÆQÏÛØ

±�^
^TÆT®	ÌÛÈ"ÆÜÙ Ø�Ù7Ø4Ù õ
^TÆT®	Ìx° Ô Ö Æ!Å>Å Ô ÊÄÌ��8´ ; Ô ó�°µ®jÖµÌ��8´µÅ�®/°�Ì�³

±�^
^TÆT®	ÌÛÈ�Øz�ÄöàØ�Ù��
�ÜÙ��àØÜØ��
^TÆT®	ÌÄÎ>Ö!Ì�®QÅ·Ì��8´ÞÊx®�¯8°�Ì ; Ô ó3Ê>¯ Ô ÉµÌ��8´µÅ�®/°�ÌµÊx®jÖ�®/°��8´�°|³

ò�î"ë
	Tÿ
� Ô Ö Ô ÌÄÇ8´Q¯>Ê Ô ¯QÉµÉ Ô ¯�´ÐÌ��8Æ�Ö ^TÆT®	Ì Ô Ö Æ ; Ô ó Æ"ÌÕÆ Ì�®jÉ8´]� Æ�° Ì��8´QÏ
ÍQÆ�ÖÛ®jÖ!ÌT´Q¯>Ê�´Q¯�´H³

ÿ�	
	µð>í�ÿ>î
Í Ô É>É8Æ�Ö�²8°

±�^>×�®QÅ>Åd�jØ��o��±�^���®/°�Ì Ô ¯>Ïb�jØ��o��±�^/Ç�°o�jØ��o��±�^!²E�jØ��o��±�^x°	Î>ó>É�®	Ìb�jØ��

ð/ê�ñ ±�^>×�®QÅ>Åd�A�k�o� ±�^���®/°�Ì Ô ¯>ÏE�A�k�d� ±�^/Ç�°o�A�k�o� ±�^
^TÆT®	Ìb�A�k�o� ±�^x°	Î>ó�È
É�®	Ìb�A�k�

À)�4Ïu�´â�� Y[Zd�bp

é ¯x®�² ? ÆQÏ7Í Ô É>É8Æ�Ö�²µ¯�´QÊ�´Q¯�´�Ö�ÍQ´ ±�^/Ç�°o�jØ��

ò>ð��#	
±�^/Ç�°3È¸¯�´�Ç Ô ¯/Ì ; Ô óà°�ÌTÆ"Ì/Î�°

ÿ�I!ò�î"êTÿTñ"ÿ
±�^/Ç�° � È�²Ü²�´!Å/ÆQÏ ÿ ´�Í Ô Ö�²8° � È � ���



ó�È	w ú¥ã/I�=*ìXï7=*ç]í�æ×î¦æA@�æ,ðÍæ,ì%é,êY=Tí�æ×çY=CB;æ,ðhðA=HgTêèæ,ìh?A=�i;ðhêèíED¤=�8

� 	Tÿ/ï���ñ	ê>ë�ñ"î/ò
ë �8´ é ¯x®�² ? ÆQÏµ±�^/Ç�°4Î!Ì�®QÅ�®	Ì!Ï Ç�¯x®jÖ!Ìx° ®jÖ�Ê Ô ¯QÉ8Æ"Ì�® Ô Ö Æ�ó Ô Î!Ì Æ�Í�Ì�®	ûT´
; Ô ó�°�³

� ñ � ; Ô óÛ®�²Ä¯�´"Ì/Î�¯QÖ8´Q²Üó�ÏÄ±�^x°	Î>ó>É�®	Ìl��Ì���®/°µ®/°4Ì��8´ ; Ô ó`mi°��8Æ�Ö�²TÅ/´
Ê Ô ¯3Æ!Å>Å Ô ÊÞÌ��8´ é ¯x®�² ? ÆQÏ7Í Ô É>É8Æ�Ö�²8°

ðxñ � ÆQ¯>¯�ÆQÏ7®�²Ü¯�´"Ì/Î�¯QÖ8´Q²Äó�ÏÜ±�^x°	Î>ó>É�®	Ì ®�Ê Ì��8´ ÈjÖ Ô Ç!Ì�® Ô Ö ^TÆ�°
Î�°Q´Q²b���"È>È��Ð®�ÊÄÌ��8´ ; Ô ó3² Ô ´�°	Ö`m�ÌÜó8´!Å Ô Ö�±ÜÌ Ô Æ�ÖÕÆQ¯>¯�ÆQÏ

ë�ñ � ÌTÆ�°�×à®�²b�y®�²�´�Ö!Ì�®�Êx®"´�°ÜÆ ; Ô ó^�®	Ì���®jÖ7Æ�Ö ÆQ¯>¯�ÆQÏb���"È>È��Þ®�Ê Ì��8´
; Ô ó3² Ô ´�°	Ö`m�ÌÜó8´!Å Ô Ö�±ÄÌ Ô Æ�Ö ÆQ¯>¯�ÆQÏ

� � ²x®/°	Ç8Æ"ÌxÍ��µÉ8Æ�Ö8ÆQ±�´Q¯7°�ÌTÆ"ÌT´

ÿ"� °	Î>ó>É�®/°>°!® Ô ÖµÉ8Æ�Ö8ÆQ±�´Q¯7°�ÌTÆ"ÌT´

é!ÿ"� ±TÅ Ô ó>Î�°Ü°�ÌTÆ"ÌT´

ÿ"ë�ñ(�#	
°	Î>ó>É�®/°>°!® Ô Ö3Ì�®jÉ8´�����¯`x(É�®jÖixO°Q´�Í#�

	>ë�ñ(�#	
´QÚx®	ÌÜÌ�®jÉ8´�����¯`x(É�®jÖixO°Q´TÍ#�

ïQê/þ!ë�ñ(�#	
´QÚ�´�Í	Î!Ì�® Ô Ö3Ì�®jÉ8´���É�®jÖixO°Q´�Í#�d�yÍQÆ�ÖÛ®jÖ�Í/Å�Î�²�´Õ° Ô É8´ Ô ûT´Q¯��8´>ÆQ²

>
���>ë�ñ(�#	
Ì!¯�Æ�Ö�°�Ê�´Q¯ÜÌ�®jÉ8´���É�®jÖixO°Q´�Í#�J³ ë ®jÉ8´ ÌTÆ"×T´�Ö Ì Ô °�ÌTÆQ±�´ Êx®QÅ/´�°
��Ç�¯ Ô Å Ô ±QÎ8´Õ°>Í�¯x®jÇ!Ì��ÞÆ�Ö�²Ü¯�´"Ì!¯x®"´"ûT´ Ô Î!Ì/Ç>Î!Ì.�P´�Ç�®QÅ Ô ±QÎ8´ °>Í�¯x®jÇ!Ì��

	#>xñ	ë ; Ô ó`mi°Þ´QÚx®	Ì7Í Ô ²�´]�yÍQÆ�Ç!Ì/Î�¯�´Q²Äó�ÏÄÌ��8´_^!¯�Æ�Ç>Ç8´Q¯7°>Í�¯x®jÇ!Ì



ú¥ã jDã>�tì�?Íæ,ðe@´=gf�í�æihkj�ì%æ�=Tí�æ�6Øò�g�=*ì%í�ò�ñ ó�ÈDó

ë
	��!ê!í>ð/ë
	
; Ô ó`mi°4ÌT´�É>ÇxÅ/Æ"ÌT´ÄÊx®QÅ/´µÆ�°¤Î�°Q´Q²à®jÖµ±�^x°	Î>ó>É�®	Ì

!Tî>ÿ"ë � Ô °�Ì�^��8´Q¯�´ÐÌ��8´ ; Ô ó��8Æ�° ó8´>´�Ö °	Î>ó>É�®	Ì>ÌT´Q² Ì Ô ³ þ °Q´ Ì��8´
±�^>×�®QÅ>ÅµÍ Ô É>É8Æ�Ö�²�^�®	Ì��3Ì��8´ÕÈjÉ Ô Ç!Ì�® Ô Ö3Ì Ô ¯�´/Ò"Î8´�°�Ì ; Ô óÜÉ�®�±>¯�ÆTÈ
Ì�® Ô Ö`� Ô ¯ Å/´"Ì Ì��8´ Ç8´Q¯>Ê Ô ¯QÉ8Æ�Ö�ÍQ´ ²�´Q±>¯�ÆQ²�Æ"Ì�® Ô Ö ´"ûTÆ!Å�Î8Æ"Ì Ô ¯
°>Í�¯x®jÇ!Ìµ²�´�Í!®�²�´�^��8´�ÖµÌ Ô É�®�±>¯�Æ"ÌT´

î"ê>ë�ñ"îQò�ÿ
ë �8´ÞÊ Ô Å>Å Ô ^�®jÖ�± Ô Ç!Ì�® Ô Ö�°ÄÆQ¯�´3°	Î>Ç>Ç Ô ¯/ÌT´Q²µÊ Ô ¯ÄÌ��8´Þ±�^/Ç�°µÍ Ô É>É8Æ�Ö�²`x

È�²Ü²�´!Å/ÆQÏ
°�ÌTÆQÏ Ô ÖµÌ Ô Ç^�®	Ì��3¯�´QÊ>¯�´�°��Õ¯�Æ"ÌT´Þ²�´!Å/ÆQÏ °Q´�Í Ô Ö�²8°]x ²x®/°	ÇxÅ/ÆQÏ8°
; Ô ó °�ÌTÆ"Ì/Î�°d� Ì��8´�Öà°/Å/´>´�Ç�°Ð²�´!Å/ÆQÏ7°Q´�Í Ô Ö�²8°ÄÆ�Ö�²Ü¯�´TÈ�²x®/°	ÇxÅ/ÆQÏ8°
; Ô óà°�ÌTÆ"Ì/Î�°�³ ë ��®/°ÜÍQÆQ¯>¯x®"´�° Ô ÖÜÎ>Ö!Ì�®QÅÐ±�^!²7®/°ÜÍ/Å Ô °Q´Q² Ô ¯ÄÌ��8´
±�^/Ç�°¸Ç�¯ Ô ÍQ´�°>°3®/°4ÌT´Q¯QÉ�®jÖ8Æ"ÌT´Q²¥³

È � ï Å/´>ÆQ¯ °>Í�¯�´>´�Ö7Æ�Ö�²ÞÉ Ô ûT´ÐÌ Ô Ì��8´ Ì Ô Ç Å/´QÊ/Ì Í Ô ¯QÖ8´Q¯ ó8´QÊ Ô ¯�´
Ç�¯x®jÖ!Ì�®jÖ�±7°�ÌTÆ"Ì/Î�°�³

	#>>ð��!ê!í�	Tÿ
±�^/Ç�°4Ç�¯x®jÖ!Ìx° Ô Î!Ì ; Ô óà°�ÌTÆ"Ì/Î�° Ô Ö�ÍQ´

±�^/Ç�°3È�²µÙ
Ç�¯x®jÖ!Ìx° Ô Î!Ì ; Ô óà°�ÌTÆ"Ì/Î�°Ä´"ûT´Q¯>ÏÕÙµ°Q´�Í Ô Ö�²8°

±�^/Ç�°3È � ²ÛØ
Í/Å/´>ÆQ¯8°4Ì��8´3°>Í�¯�´>´�Öµó8´QÊ Ô ¯�´µ´>Æ�Í�� Ô Î!Ì/Ç>Î!Ìl�{´"ûT´Q¯>Ï7°Q´�Í Ô Ö�²¥³

ÿ�	
	µð>í�ÿ>î
Í Ô É>É8Æ�Ö�²8°

±�^>×�®QÅ>Åd�jØ��o��±�^���®/°�Ì Ô ¯>Ïb�jØ��o��±�^!²E�jØ��o��±�^
^TÆT®	Ìb�jØ��o��±�^x°	Î>ó>É�®	Ìb�jØ��



ó�È�ä ú¥ã/I�=*ìXï7=*ç]í�æ×î¦æA@�æ,ðÍæ,ì%é,êY=Tí�æ×çY=CB;æ,ðhðA=HgTêèæ,ìh?A=�i;ðhêèíED¤=�8

ð/ê�ñ ±�^>×�®QÅ>Åd�A�k�o� ±�^���®/°�Ì Ô ¯>ÏE�A�k�d� ±�^/Ç�°o�A�k�o� ±�^
^TÆT®	Ìb�A�k�o� ±�^x°	Î>ó�È
É�®	Ìb�A�k�

À)�4Ïu�$��� Y[Zd�`vuprwE�u���

é ¯x®�² ? ÆQÏ7Í Ô É>É8Æ�Ö�²µ¯�´QÊ�´Q¯�´�Ö�ÍQ´ ±�^���®/°�Ì Ô ¯>Ïb�jØ��

ò>ð��#	
±�^���®/°�Ì Ô ¯>ÏÛÈÁÇ�¯x®jÖ!Ìx° Ô Î!ÌÜÌ��8´ ; Ô ó`mi°���®/°�Ì Ô ¯>Ï

ÿ�I!ò�î"êTÿTñ"ÿ
±�^���®/°�Ì Ô ¯>Ï ; Ô ó ñ ²

� 	Tÿ/ï���ñ	ê>ë�ñ"î/ò
ë �8´ é ¯x®�² ? ÆQÏµ±�^���®/°�Ì Ô ¯>ÏÜÎ!Ì�®QÅ�®	Ì!ÏÄÇ�¯x®jÖ!Ìx°·Ì��8´ ; Ô ó`mi°z��®/°�Ì Ô ¯>Ï¥³ ë �8´
; Ô ó ñ ²7°�� Ô ÎxÅ"²Äó8´ÄÆÐûTÆ!Å�®�² ; Ô óÛ®�²�´�Ö!Ì�®�Êx®"´/¯µ¯�´"Ì/Î�¯QÖ8´Q²Äó�ÏÜ±�^x°	Î>É>ó�®	Ì�³
ë �8´3Í Ô É>É8Æ�Ö�²bmi° Ô Î!Ì/Ç>Î!ÌÛ®/°ÐÆÐÌTÆ�óxÅ/´]��^��8´Q¯�´Ü´>Æ�Í�� ¯ Ô ^ °�� Ô ^x° Ì��8´
; Ô ó`mi°���®/°�Ì Ô ¯>Ïb��Ê>¯ Ô É Ô Å"²�´�°�ÌµÌ Ô É Ô °�Ìµ¯�´�ÍQ´�Ö!Ì�³

!Tî>ÿ"ë � Ô °�Ì�^��8´Q¯�´ÐÌ��8´ ; Ô ó^TÆ�°Ü°Q´�Ö!ÌµÌ Ô

�!ð>ò�F ûTÆ!Å�Î8´Ü´"ûTÆ!Å�Î8Æ"ÌT´Q²Üó�ÏÞÌ��8´Þ¯�Æ�Ö!×à°>Í�¯x®jÇ!Ì

ÿ"ë�ñ(�#	
°	Î>ó>É�®/°>°!® Ô Ö3Ì�®jÉ8´�����¯`x(É�®jÖixO°Q´�Í#�

	>ë�ñ(�#	
´QÚx®	ÌÜÌ�®jÉ8´�����¯`x(É�®jÖixO°Q´TÍ#�

	#>�	>ë�ñ(�#	
´QÚ�´�Í	Î!Ì�® Ô Ö3Ì�®jÉ8´���É�®jÖixO°Q´�Í#�

��ñ�é��!ð/ë�ñ"îQò�
	!ð�ÿ>îQò



ú¥ã jDã>�tì�?Íæ,ðe@´=gf�í�æihkj�ì%æ�=Tí�æ�6Øò�g�=*ì%í�ò�ñ ó�Èfj

²�´�°>Í�¯x®jÇ!Ì�® Ô Ö Ô Ê�^��8Æ"Ì3Ê Ô ¯8ÍQ´Q²ÄÌ��8´·É�®�±>¯�Æ"Ì�® Ô Ö

	#>>ð��!ê!í�	Tÿ
±�^���®/°�Ì Ô ¯>ÏÝØ õ

±�´"Ì ; Ô óÝØ õ mi°z��®/°�Ì Ô ¯>Ï

ÿ�	
	µð>í�ÿ>î
±�^>×�®QÅ>Åd�jØ��d��±�^/Ç�°o�jØ��o��±�^x°	Î>ó>É�®	Ìb�	Ø��o��±�^
^TÆT®	Ìb�jØ��o��±�^!²E�jØ��

À)�4Ïu���u� Y[Zd�`vu�o�

é ¯x®�² ? ÆQÏ7Í Ô É>É8Æ�Ö�²µ¯�´QÊ�´Q¯�´�Ö�ÍQ´ ±�^>×�®QÅ>Åd�jØ��

ò>ð��#	
±�^>×�®QÅ>ÅÕÈ¸ÌT´Q¯QÉ�®jÖ8Æ"ÌT´ Ô ¯ °!®�±QÖ8Æ!Å ; Ô ó�°

ÿ�I!ò�î"êTÿTñ"ÿ
±�^>×�®QÅ>Å � È"Æ�� � È	× � È ð � � È�&��V{�È/° {�È�¯ {�ÈjÉ%� ; Ô ó ñ ²i{�ÆQ¯!¯�ÆQÏ ñ ²

� 	Tÿ/ï���ñ	ê>ë�ñ"î/ò
ë �8´ é ¯x®�² ? ÆQÏµ±�^>×�®QÅ>Å·Î!Ì�®QÅ�®	Ì!Ï7°Q´�Ö�²8°ÄÆ °!®�±QÖ8Æ!Å Ì Ô Ì��8´ ; Ô ó Ô ¯
ÆQ¯>¯�ÆQÏ °	Ç8´�Í!®�Êx®"´Q² ó�Ï Ì��8´ ; Ô ó ñ ² Ô ¯3ÆQ¯>¯�ÆQÏ ñ ² Ô Ç8´Q¯�Æ�Ö�²¥³ ë ��®/°µ®�²
°�� Ô ÎxÅ"²Äó8´ÜÆ·ûTÆ!Å�®�²à®�²�´�Ö!Ì�®�Êx®"´Q¯3¯�´"Ì/Î�¯QÖ8´Q²Äó�ÏÜ±�^x°	Î>É>ó�®	Ì�³

î"ê>ë�ñ"îQò�ÿ
ë �8´ÞÊ Ô Å>Å Ô ^�®jÖ�± Ô Ç!Ì�® Ô Ö�°ÄÆQ¯�´3°	Î>Ç>Ç Ô ¯/ÌT´Q²µÊ Ô ¯ÄÌ��8´Þ±�^>×�®QÅ>Å3Í Ô É>É8Æ�Ö�²`x

È"Æ Æ�°�ÏQÖ�Í���¯ Ô Ö Ô Î�°·É8´�°>°QÆQ±�´bx�Ì��8´·É8´�°>°QÆQ±�´ ®/°·²�´!Å�®	ûT´Q¯�´Q²ÕÆ�Ö�² Ì��8´
Í Ô É>É8Æ�Ö�²µ¯�´"Ì/Î�¯QÖ�°3®jÉ>É8´Q²x®"Æ"ÌT´!Å"Ï

È	× ×�®QÅ>ÅEx�Æ�ó Ô ¯/ÌµÌ��8´ ; Ô ó Æ�Ö�²ÜÊ>¯�´>´Õ®	Ìlmi°·¯�´�° Ô Î�¯8ÍQ´�°�³
ñ ÊÞÌ��8´ÕÈ ðÕÔ Ç!Ì�® Ô Öß®/°¸Î�°Q´Q²b��Ì��8´ ÆQ¯>¯�ÆQÏ Í Ô ¯>¯�´�°	Ç Ô ÖT²x®jÖ�± Ì Ô
Ì��8´ÜÆQ¯>¯�ÆQÏ ñ ² Ô Ç8´Q¯�Æ�Ö�²�^�®QÅ>Å4ó8´ÞÊ>¯�´>´Q²



ó�ÈHb ú¥ã/I�=*ìXï7=*ç]í�æ×î¦æA@�æ,ðÍæ,ì%é,êY=Tí�æ×çY=CB;æ,ðhðA=HgTêèæ,ìh?A=�i;ðhêèíED¤=�8

ñ ÊÞÌ��8´ÕÈ�& Ô Ç!Ì�® Ô Öß®/°¸Î�°Q´Q²b��Ì��8´ ; Ô ó Ô ¯ ÆQ¯>¯�ÆQÏ ^�®QÅ>Å ó8´
Ê>¯�´>´Q²7®jÉ>É8´Q²x®"Æ"ÌT´!ÅQÏ

È/° °�Ì Ô Çix�°�Ì Ô Ç ; Ô ó ´QÚ�´�Í	Î!Ì�® Ô Ö

È�¯ ¯�´�°	Î>É8´bx�¯�´�°	Î>É8´ ; Ô ó ´QÚ�´�Í	Î!Ì�® Ô Ö

ÈjÉ É�®�±>¯�Æ"ÌT´bx�Êx®jÖ�²3Æ·Ö8´�^�� Ô °�ÌµÊ Ô ¯ ; Ô ó ´QÚ�´�Í	Î!Ì�® Ô Ö

ë �8´Þ²�´QÊ�Æ�ÎxÅ�Ìà°!®�±QÖ8Æ!Å���^��8´�ÖµÖ ÔÄÔ Ì��8´Q¯8°��8Æ"ûT´·ó8´>´�ÖÛ°	Ç8´�Í!®�Êx®"´Q²à®/°µÈ	×

	#>>ð��!ê!í�	Tÿ
±�^>×�®QÅ>Å�$

×�®QÅ>Å!° ; Ô ó $ °�ÏQÖ�Í���¯ Ô Ö Ô Î�°/Å"Ï �NÍ Ô É>É8Æ�Ö�² ² Ô ´�°	Ö`m�Ì ¯�´"Ì/Î�¯QÖ
®jÉ>É8´Q²x®"Æ"ÌT´!Å"Ïr�

±�^>×�®QÅ>ÅÕÈ	×�$
°QÆ�É8´ÜÆ�°ÞÆ�ó Ô ûT´

±�^>×�®QÅ>ÅÕÈ/°_�
°�Ì Ô Ç�° ; Ô ó � °�ÏQÖ�Í���¯ Ô Ö Ô Î�°/Å"Ï �NÍ Ô É>É8Æ�Ö�² ² Ô ´�°	Ö`m�Ì ¯�´"Ì/Î�¯QÖ
®jÉ>É8´Q²x®"Æ"ÌT´!Å"Ïr�

±�^>×�®QÅ>ÅÕÈ�¯�ÆÜÙ
¯�´�°	Î>É8´�° ; Ô ó Ù]mi° ´QÚ�´�Í	Î!Ì�® Ô Ö °�ÏQÖ�Í���¯ Ô Ö Ô Î�°/Å"Ï �NÍ Ô É>É8Æ�Ö�²
¯�´"Ì/Î�¯QÖ�°3®jÉ>É8´Q²x®"Æ"ÌT´!Å"Ïr�

±�^>×�®QÅ>ÅÕÈjÉ8Æ7Ø
¯�´/Ò"Î8´�°�Ìx° ; Ô ó Øumi° É�®�±>¯�Æ"Ì�® Ô Ö °�ÏQÖ�Í���¯ Ô Ö Ô Î�°/Å"Ï �NÍ Ô É>É8Æ�Ö�²
¯�´"Ì/Î�¯QÖ�°3®jÉ>É8´Q²x®"Æ"ÌT´!Å"Ïr�

±�^>×�®QÅ>ÅÕÈ	× ð $
×�®QÅ>Å!°ÞÆQ¯>¯�ÆQÏ�$µ°�ÏQÖ�Í���¯ Ô Ö Ô Î�°/Å"Ï



ú¥ã b%ã>�tì�?Íæ,ðe@´=gf�í�æ�:mðÍò(��ðA=Hg�=�é,êèë�ì�í�æ�>9;�ç�êèé�=�é,êèò�ì%æ�ñ ó�ÈfÈ

±�^>×�®QÅ>ÅÕÈ	×�&�$
×�®QÅ>Å!° ; Ô ó�$Õ®jÉ>É8´Q²x®"Æ"ÌT´!Å"Ï

ÿ�	
	µð>í�ÿ>î
Í Ô É>É8Æ�Ö�²8°

±�^!²E�jØ��o��±�^���®/°�Ì Ô ¯>ÏE�jØ��d��±�^/Ç�°o�jØ��o��±�^
^TÆT®	Ìb�jØ��d��±�^x°	Î>ó>É�®	Ìb�jØ��

ð/ê�ñ ±�^>×�®QÅ>Åd�A�k�o� ±�^���®/°�Ì Ô ¯>ÏE�A�k�d� ±�^/Ç�°o�A�k�o� ±�^
^TÆT®	Ìb�A�k�o� ±�^x°	Î>ó�È
É�®	Ìb�A�k�

I õ@k�õ �]ýXP®ø��±KhFTS þ�ø�äÇ�±���L��F�MJF~ú;û�üPýÿþ�ø�CED/ù�û*ú�F~ú;ûH�Vý�øu�

À)�´â��A��� Y[Zlprqosutiv�w

é ¯x®�² ? ÆQÏ ð/ê�ñ ¯�´QÊ�´Q¯�´�Ö�ÍQ´ ±�^x°	Î>ó>É�®	Ìb�A�k�

ò>ð��#	
±�^x°	Î>ó>É�®	ÌßÈÞ°	Î>ó>É�®	Ìx°ÄÆ ; Ô ó Ô ¯µÆ�Ö ÆQ¯>¯�ÆQÏ Ô Ê ; Ô ó�°

ÿ�I!ò�î"êTÿTñ"ÿ
� ®jÖ�Í/Å�Î�²�´��S±�^ ì Í/Å�®"´�Ö!Ì�³��d�

±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì ÌÕ±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì °	Î!ó>É�®	Ìl�)Í��8ÆQ¯ ��ÌT´�É>ÇxÅ/Æ"ÌT´]� ®jÖ!Ì
� ; Ô ó ì ®�²r�o�

±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì ÌÕ±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì °	Î!ó>É�®	Ì ì ÆQ¯>¯TÆQÏE�ÁÍ��8ÆQ¯���ÌT´�É>ÇxÅ/Æ"ÌT´]�
®jÖ!ÌÜÌTÆ�°�×x°d�)®jÖ!Ì��QÆQ¯>¯�ÆQÏ ì ®�²b�Á®jÖ!Ì��
� ; Ô ó ì ®�²8°#�o�

� 	Tÿ/ï���ñ	ê>ë�ñ"î/ò
±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì °	Î>ó!É�®	Ì

ÿ Î>ó>É�®	Ìx°ÄÆµ°!®jÖ�±TÅ/´ ; Ô óµû�®"ÆÐÌ��8´Þ¯�´/Ò"Î8´�°�ÌÜÉ8Æ�Ö8ÆQ±�´Q¯¥³
ë �8´ÐÌT´�É>ÇxÅ/Æ"ÌT´ÐÇ8ÆQ¯�Æ�É8´"ÌT´Q¯7°�� Ô ÎxÅ"²ÄÇ Ô ®jÖ!ÌµÌ Ô Æ °�Ì!¯x®jÖ�± Í Ô Ö�È
ÌTÆT®jÖ�®jÖ�±ÜÌ��8´·Ç8Æ"Ì��µÌ Ô Æ ; Ô óµÌT´�É>ÇxÅ/Æ"ÌT´ÄÊx®QÅ/´a³



ó�Èfá ú¥ã/I�=*ìXï7=*ç]í�æ×î¦æA@�æ,ðÍæ,ì%é,êY=Tí�æ×çY=CB;æ,ðhðA=HgTêèæ,ìh?A=�i;ðhêèíED¤=�8

ë �8´ ; Ô ó ì ®�²ÞÇ Ô ®jÖ!ÌT´Q¯�^�®QÅ>Åc� Ô Å"²ÄÌ��8´ ; Ô ó`mi° ®�²�´�Ö!Ì�®�Êx®"´Q¯ ®�Ê
Ì��8´3ÍQÆ!Å>Å3®/°Ü°	Î�Í>ÍQ´�°>°�ÊQÎxÅ Ô ¯7È�Ø Ô Ì��8´Q¯�^�®/°Q´a³

±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì °	Î>ó!É�®	Ì ì ÆQ¯>¯�Æ/Ï
ÿ Î>ó>É�®	Ìx°ÄÆ�ÖÕÆQ¯>¯�ÆQÏ ; Ô óµû�®"ÆÐÌ��8´Þ¯�´/Ò"Î8´�°�ÌÜÉ8Æ�Ö8ÆQ±�´Q¯¥³
ë �8´ÐÌT´�É>ÇxÅ/Æ"ÌT´ÐÇ8ÆQ¯�Æ�É8´"ÌT´Q¯7°�� Ô ÎxÅ"²ÄÇ Ô ®jÖ!ÌµÌ Ô Æ °�Ì!¯x®jÖ�± Í Ô Ö�È
ÌTÆT®jÖ�®jÖ�±ÜÌ��8´·Ç8Æ"Ì��µÌ Ô Æ ; Ô óµÌT´�É>ÇxÅ/Æ"ÌT´ÄÊx®QÅ/´a³
ë �8´ÐÌTÆ�°�×x°¸Ç8ÆQ¯�Æ�É8´"ÌT´Q¯ÜÉ>Î�°�Ì�� Ô Å"²ÄÌ��8´ °!®�ù�´ Ô Ê Ì��8´ ÆQ¯>¯�ÆQÏ
; Ô óf³
ë �8´ÜÆQ¯>¯�ÆQÏ ì ®�²ÄÇ8ÆQ¯�Æ�É8´"ÌT´Q¯�^�®QÅ>Åc� Ô Å"²ÄÌ��8´ÜÆQ¯>¯�ÆQÏbmi°3®�²�´�Ö!Ì�®�Êx®"´Q¯
®�ÊÞÌ��8´3ÍQÆ!Å>ÅÕ®/°Ä°	Î�Í>ÍQ´�°>°�ÊQÎ�Å Ô ¯7È�Ø Ô Ì��8´Q¯�^�®/°Q´a³
ë �8´ ; Ô ó ì ®�²8°4Ç8ÆQ¯�Æ�É8´"ÌT´Q¯�^�®QÅ>Å4Ç Ô ®jÖ!ÌµÌ Ô Æ4É8Æ!Å>Å Ô Ídmm²ÕÆQ¯>¯�ÆQÏ Ô Ê
; Ô óÛ®�²�´�Ö!Ì�®�Êx®"´Q¯8°3Í Ô ¯>¯�´�°	Ç Ô Ö�²x®jÖT±ÜÌ Ô ´>Æ�Í��µÌTÆ�°�×�³ þ °Q´ÞÊ>¯�´>´����
^��8´�ÖµÌ��8´ÜÆQ¯>¯�ÆQÏ7®/°¸Ö Ô Å Ô Ö�±�´Q¯ÄÖ8´>´Q²�´Q²¥³

�
	>ë/þ#�!ò�H!ð>íQþ#	Tÿ
¯�´"Ì/Î�¯QÖ�°ÄÆÞ±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²�´ ì ÌàÍ Ô ²�´_^�®	Ì�� Ô Ö8´ Ô Ê Ì��8´ Ê Ô Å>Å Ô ^�®jÖ�±
ûTÆ!Å�Î8´�°

é ? ì���ï!ì>ÿ�þTï!ï�	Tÿ>ÿ
Ö Ô ´Q¯>¯ Ô ¯

é ? ì���ï!ì��>ðxñ�í�	 �
Í Ô ÎxÅ"²ÞÖ Ô Ì7°	Î>ó>É�®	Ì

é ? ì��>ðxñ�í�	 � ì � î"ý8ìTñ�òxñ�ë
Ê�ÆT®QÅ/´Q² ; Ô óÛ®jÖ�®	Ì�®"Æ!Å�®�ùTÆ"Ì�® Ô Ö`�yÍ��8´�Í�× ; Ô óµÌT´�É>ÇxÅ/Æ"ÌT´

é ? ì��>ðxñ�í�	 � ìQò�î>ì��#	��8î��
I
ÍQÆ�Ö>Ö Ô Ì7°	Î>ó>É�®	Ì Æ�Ö�ÏÞÉ Ô ¯�´ ; Ô ó�° Ë ÆQ¯>¯�Æ/Ï8°

I8Ô ÎàÍQÆ�ÖÜÎ�°Q´

� ®jÖ�Í/Å�Î�²�´��S±�^ ì Ì!ÏQÇ8´�°�³��o�
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Í��8ÆQ¯���±�^ ì ¯�´"Ì ì Í Ô ²�´ ì °�Ì!¯�®jÖ�±E�O±�^ ì ¯T´"Ì/Î�¯/Ö ì Í Ô ²�´ ì ÌÛÍ Ô ²�´��o�

Ì Ô ²�´�Í Ô ²�´ÞÌ��8´Þ¯�´"Ì/Î�¯QÖÛÍ Ô ²�´

ÿ�	
	µð>í�ÿ>î
Í Ô É>É8Æ�Ö�²8°

±�^!²��jØ��o��±�^>×�®QÅ>Åd�jØ��o��±�^���®/°�Ì Ô ¯>ÏE�jØ��d� ±�^/Ç�°o�jØ��o� ±�^
^TÆT®	Ìb�jØ��o�
±�^x°	Î>ó>É�®	Ìb�jØ��

ð/ê�ñ ±�^>×�®QÅ>Åd�A�k�o��±�^/Ç�°o�A�k�o��±�^
^TÆT®	Ìb�A�k�o��±�^���®/°�Ì Ô ¯>Ïb�A�k�

À)�´â��$º�� Y[ZoZby]v�w

é ¯x®�² ? ÆQÏ ð/ê�ñ ¯�´QÊ�´Q¯�´�Ö�ÍQ´ ±�^
^TÆT®	Ìb�A�k�

ò>ð��#	
±�^
^TÆT®	ÌÛÈz^TÆT®	Ìx° Ô Ö ; Ô ó�°

ÿ�I!ò�î"êTÿTñ"ÿ
� ®jÖ�Í/Å�Î�²�´��S±�^ ì Í/Å�®"´�Ö!Ì�³��d�

±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì Ì ±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì ^TÆT®	Ìl� ®jÖ!Ì ; Ô ó ì ®�²b� ®jÖ!Ì
�Q´QÚx®	Ì ì Í Ô ²T´��o�

û Ô ®�²µ±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì ^TÆ8®	Ì ì °/´"Ìb�¤®jÖ!Ì�� ; Ô ó ì ®�²8°d�)®jÖ!Ì �Q´QÚx®	Ì ì Í Ô ²T´�°d�
±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì ÌL��¯�´"Ì/Î�¯QÖ ì Í Ô ²�´T°d�)®jÖ!ÌÄÖ>Î>É ì ; Ô ó�°#�d�

®jÖ!Ì ±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì ^8ÆT®	Ì ì Æ�Ö�Ï ì °Q´"Ìb� ®jÖ!Ì � ; Ô ó ì ®�²8°�� ®jÖ!Ì
�Q´QÚx®	Ì ì Í Ô ²T´]��±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì ÌL��¯�´"Ì/Î�¯QÖ ì Í Ô ²�´E�)®jÖ!ÌÄÖ>Î>É ì ; Ô ó�°#�o�

±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì Ì ±�^ ì Í/Å�®"´�Ö!Ì ì ^8ÆT®	Ì ì ÆQ¯>¯�Æ/ÏE� ®jÖ!Ì ÆQ¯>¯�ÆQÏ ì ®�²b� ®jÖ!Ì
�
� ; Ô ó ì ®�²8°�� ®jÖ!Ì �
��ÌTÆ�°�× ì ®�²8°�� ®jÖ!Ì �
�Q´QÚx®	Ì ì Í Ô ²T´�°d�
±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì ÌL�
��¯�´"Ì/Î�¯QÖ ì Í Ô ²T´�°d�Á®jÖ!Ì��	Ö>Î>É ì ÌTÆ�°�×x°#�o�



ó�Èfù ú¥ã/I�=*ìXï7=*ç]í�æ×î¦æA@�æ,ðÍæ,ì%é,êY=Tí�æ×çY=CB;æ,ðhðA=HgTêèæ,ìh?A=�i;ðhêèíED¤=�8

� 	Tÿ/ï���ñ	ê>ë�ñ"î/ò
ë �8´ é ¯x®�² ? ÆQÏµ±�^
^TÆT®	Ì3Ê�Æ�É�®QÅ"Ïà®/°¸Î�°Q´Q²ÄÌ Ô °�ÏQÖ�Í���¯ Ô Ö�®�ù�´ ; Ô ó ´QÚ�´�Í	Î�È
Ì�® Ô Öf³ ë �8´ ®�²8° °�� Ô ÎxÅ"² ó8´ÐûTÆ!Å�®�² ; Ô ó Æ�Ö�²3ÆQ¯>¯�ÆQÏà®�²�´�Ö!Ì�®�Êx®"´Q¯8°
¯�´"Ì/Î�¯QÖ8´Q²Üó�ÏÄ±�^x°	Î>É>ó�®	ÌÛÍ Ô É>É8Æ�Ö�² Ô ¯ ð/ê�ñ ÊQÎ>Ö�Í�Ì�® Ô Öf³ ë �8´ÞÊQÎ>Ö�Í�Ì�® Ô Ö�°
^�®QÅ>Å·Ö Ô Ìµ¯�´"Ì/Î�¯QÖÜÎ>Ö!Ì�®QÅÐÌ��8´_^TÆT®	Ì��8Æ�°ÜÍ Ô É>ÇxÅ/´"ÌT´Q²¥³

±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì ^TÆT®�Ì
? ÆT®	Ìx° Ô Ö Æµ°!®jÖ�±TÅ/´ ; Ô ó`� Æ�° ²�´"ÌT´Q¯QÉ�®jÖ8´Q² ó�Ï Ì��8´ ; Ô ó ì ®�²
ÆQ¯>±QÎ>É8´�Ö!Ì�³ ´QÚx®	Ì ì Í Ô ²�´�^�®QÅ>Å�� Ô Å"²ÄÌ��8´ ; Ô ó`mi°Ä´QÚx®	Ì7Í Ô ²�´a³

±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì ^TÆT®�Ì ì °Q´QÌ
� Ô ´�°	Ö`m�Ì3¯�´"Ì/Î�¯QÖÜÎ>Ö!Ì�®QÅÜÆ!Å>Å Ô ÊÄÌ��8´ ; Ô ó�° ®jÖ Ì��8´ ; Ô ó ì ®�²8°
Å�®/°�Ì��8Æ"ûT´ÞÊx®jÖ�®/°��8´Q²¥³

±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì ^TÆT®�Ì ì Æ�ÖTÏ ì °Q´QÌ
� Ô ´�°	Ö`m�Ì3¯�´"Ì/Î�¯QÖÜÎ>Ö!Ì�®QÅ Ô Ö8´ Ô ÊÄÌ��8´ ; Ô ó�°µ®jÖµÌ��8´ Å�®/°�Ì Êx®jÖ�È
®/°��8´�°��mÌ��8´ÞÊx®�¯8°�Ì Ô Ö8´ÐÌ Ô ² Ô ° Ô �J³

±�^ ì Í/Å�®"´�Ö!Ì ì ^TÆT®�Ì ì ÆQ¯!¯�ÆQÏ
? ÆT®	Ìx°·Ê Ô ¯ÄÌ��8´ÜÆQ¯>¯�ÆQÏµ²�´"ÌT´Q¯QÉ�®jÖ8´Q²Äó�Ï Ì��8´ ÆQ¯>¯�ÆQÏ ì ®�² ÆQ¯>±QÎ�È
É8´�Ö!Ì�³ ; Ô ó ì ®�²8°d� ÌTÆ�°�× ì ®�²8°d�£´QÚx®	Ì ì Í Ô ²�´�°ÄÆ�Ö�²Ü¯�´"Ì/Î�¯QÖ ì Í Ô ²�´�°
ÆQ¯�´·Ç Ô ®jÖ!ÌT´Q¯8°·Ì Ô ÆQ¯>¯�ÆQÏ8°4Ì��8Æ"Ì^�®QÅ>ÅÄÆ�Î!Ì Ô É8Æ"Ì�®/ÍQÆ!Å!Å"ÏÄó8´ÜÆ!Å>Å Ô È
ÍQÆ"ÌT´Q²b� Î�°Q´ É8Æ!Å>Å Ô Í�^��8´�Ö Ì��8´QÏ ÆQ¯�´ Ö Ô Å Ô Ö�±�´Q¯ÄÖ8´>´Q²�´Q²¥³
Ö>Î>É ì ÌTÆ�°�×x°c^�®QÅ>Å�� Ô Å"²ÜÌ��8´3°!®�ù�´ Ô ÊÄÌ��8´µÅ�®/°�Ìx°�³

ò�î"ë
	Tÿ
� Ô Ö Ô ÌÄÇ8´Q¯>Ê Ô ¯QÉµÉ Ô ¯�´ÐÌ��8Æ�Ö ^TÆT®	Ì Ô Ö Æ ; Ô ó Æ"ÌÕÆ Ì�®jÉ8´]� Æ�° Ì��8´QÏ
ÍQÆ�ÖÛ®jÖ!ÌT´Q¯>Ê�´Q¯�´H³

�
	>ë/þ#�!ò�H!ð>íQþ#	Tÿ
¯�´"Ì/Î�¯QÖ�°ÄÆÞ±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²�´ ì ÌàÍ Ô ²�´_^�®	Ì�� Ô Ö8´ Ô Ê Ì��8´ Ê Ô Å>Å Ô ^�®jÖ�±
ûTÆ!Å�Î8´�°
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é ? ì���ï!ì>ÿ�þTï!ï�	Tÿ>ÿ
Ö Ô ´Q¯>¯ Ô ¯

é ? ì���ï!ì��>ðxñ�í�	 � ìQý!ð � ì � î"ýTì8ñ �
; Ô ó3² Ô ´�°	Ö`m�Ì ´QÚx®/°�Ì

I8Ô ÎàÍQÆ�ÖÜÎ�°Q´

� ®jÖ�Í/Å�Î�²�´��S±�^ ì Ì!ÏQÇ8´�°�³��o�
Í��8ÆQ¯���±�^ ì ¯�´"Ì ì Í Ô ²�´ ì °�Ì!¯�®jÖ�±E�O±�^ ì ¯T´"Ì/Î�¯/Ö ì Í Ô ²�´ ì ÌÛÍ Ô ²�´��o�

Ì Ô ²�´�Í Ô ²�´ÞÌ��8´Þ¯�´"Ì/Î�¯QÖÛÍ Ô ²�´

ÿ�	
	µð>í�ÿ>î
Í Ô É>É8Æ�Ö�²8°

±�^!²��jØ��o��±�^>×�®QÅ>Åd�jØ��o��±�^���®/°�Ì Ô ¯>ÏE�jØ��d� ±�^/Ç�°o�jØ��o� ±�^
^TÆT®	Ìb�jØ��o�
±�^x°	Î>ó>É�®	Ìb�jØ��

ð/ê�ñ ±�^>×�®QÅ>Åd�A�k�o��±�^/Ç�°o�A�k�o��±�^���®/°�Ì Ô ¯>ÏE�A�k�d��±�^x°	Î>ó>É�®	Ìb�A�r�

À)�´â��4Ïu� Y[Zd�bp

é ¯x®�² ? ÆQÏ ð/ê�ñ ¯�´QÊ�´Q¯�´�Ö�ÍQ´ ±�^/Ç�°o�A�k�

ò>ð��#	
±�^/Ç�°3È¸±�´"Ì ; Ô óà°�ÌTÆ"Ì/Î�°

ÿ�I!ò�î"êTÿTñ"ÿ
� ®jÖ�Í/Å�Î�²�´��S±�^ ì Í/Å�®"´�Ö!Ì�³��d�

±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì ÌÕ±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì °�Ì8Æ"Ì/Î�°d�q®jÖ!Ì ; Ô ó ì ®�²b� ±�^ ì É�°�± ì Ì
�>°�ÌTÆ"Ì/Î�°#�o�



ó�á	w ú¥ã/I�=*ìXï7=*ç]í�æ×î¦æA@�æ,ðÍæ,ì%é,êY=Tí�æ×çY=CB;æ,ðhðA=HgTêèæ,ìh?A=�i;ðhêèíED¤=�8

±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì Ì ±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì °�Ì8Æ"Ì/Î�° ì Æ!Å>Å�� ±�^ ì É�°�± ì Ì
�
�>°�ÌTÆ"Ì/Î�° ì Å�®/°�Ì`�)®jÖ!Ì��	Ö>Î>É ì ¯�´�Í Ô ¯!²8°#�o�

� 	Tÿ/ï���ñ	ê>ë�ñ"î/ò
±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì °�ÌTÆQÌ/Î�°

ñ ÊÕ°	Î�Í>ÍQ´�°>°�ÊQÎ�Å���Ì��8´3°�ÌTÆ"Ì/Î�° ÆQ¯>±QÎ>É8´�Ö!Ì ^�®QÅ>Å Í Ô Ö!ÌTÆT®jÖ Ì��8´
°�ÌTÆ"Ì/Î�°·¯�´�Í Ô ¯>² Ô Ê ; Ô ó ; Ô ó ì ®�²

±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì °�ÌTÆQÌ/Î�° ì Æ!Å>Å
ñ ÊÕ°	Î�Í>ÍQ´�°>°�ÊQÎ�Å���Ì��8´3°�ÌTÆ"Ì/Î�° ì Å�®>°�Ì ÆQ¯>±QÎ>É8´�Ö!Ì ^�®QÅ>Å4Ç Ô ®jÖ!ÌÜÌ Ô Æ
É8Æ!Å>Å Ô Ídmm² ÆQ¯>¯�ÆQÏ Í Ô Ö!ÌTÆT®jÖ�®jÖ�± Æµ°�ÌTÆ"Ì/Î�°Ð¯�´�Í Ô ¯>²µÊ Ô ¯3´>Æ�Í�� Ô Ê
Ì��8´ ; Ô ó�°4Ì��8Æ"ÌÕÆQ¯�´3Í	Î�¯>¯�´�Ö!Ì8Å"ÏÛ®jÖ Ì��8´ ²x®/°	Ç8Æ"ÌxÍ�� É8Æ�Ö8ÆQ±�´Q¯¥³
ë �8´ Ö>Î>É ì ¯�´�Í Ô ¯>²8° ÆQ¯>±QÎ>É8´�Ö!Ì ^�®QÅ>Å Í Ô Ö!ÌTÆT®jÖ3Ì��8´µÅ/´�Ö�±/Ì�� Ô Ê
Ì���®/°ÄÅ�®/°�Ì�³

ÿ�	
	µð>í�ÿ>î
Í Ô É>É8Æ�Ö�²8°

±�^!²��jØ��o��±�^>×�®QÅ>Åd�jØ��o��±�^���®/°�Ì Ô ¯>ÏE�jØ��d� ±�^/Ç�°o�jØ��o� ±�^
^TÆT®	Ìb�jØ��o�
±�^x°	Î>ó>É�®	Ìb�jØ��

ð/ê�ñ ±�^>×�®QÅ>Åd�A�k�o��±�^���®/°�Ì Ô ¯>Ïb�A�k�o��±�^
^TÆT®	Ìb�A�k�o��±�^x°	Î>ó>É�®	Ìb�A�k�

À)�´â��´â�� Y[Zd�`vuprwE�u���

é ¯x®�² ? ÆQÏ ð/ê�ñ ¯�´QÊ�´Q¯�´�Ö�ÍQ´ ±�^���®/°�Ì Ô ¯>Ïb�A�k�

ò>ð��#	
±�^���®/°�Ì Ô ¯>ÏÛÈ¸±�´"Ì ; Ô ó`mi°���®/°�Ì Ô ¯>Ïµ¯�´�Í Ô ¯>²8°

ÿ�I!ò�î"êTÿTñ"ÿ
� ®jÖ�Í/Å�Î�²�´��S±�^xÍ/Å�®"´�Ö!Ì�³��o�

±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì ÌÕ±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì ��®>°�Ì Ô ¯!ÏE�Á®jÖ!Ì ; Ô ó ì ®�²b��±�^ ì É�°�± ì Ì



ú¥ã b%ã>�tì�?Íæ,ðe@´=gf�í�æ�:mðÍò(��ðA=Hg�=�é,êèë�ì�í�æ�>9;�ç�êèé�=�é,êèò�ì%æ�ñ ó�áDó

�
����®/°�Ì Ô ¯>Ï ì Å�®/°�Ìl�)®jÖ!Ì��	Ö>Î>É ì ¯�´�Í Ô ¯>²8°#�d�

� 	Tÿ/ï���ñ	ê>ë�ñ"î/ò
ë �8´ é ¯x®�² ? ÆQÏµ±�^���®/°�Ì Ô ¯>ÏÜÎ!Ì�®QÅ�®	Ì!Ïµ¯�´/Ò"Î�®�¯�´�°ÄÆ�°µ®jÖ>Ç>Î!ÌÕÆQ¯>±QÎ>É8´�Ö!Ì3Ì��8´
; Ô ó ì ®�² Ô Ê Ì��8´ ; Ô ó`��Æ�°·¯�´"Ì/Î�¯QÖ8´Q²Äó�ÏÜ±�^x°	Î>ó>É�®	ÌàÍ Ô É>É8Æ�Ö�² Ô ¯ ð/ê�ñ
ÊQÎ>Ö�Í�Ì�® Ô Öf³

ñ ÊÄÌ��8´3ÍQÆ!Å>Å3®/°Ü°	Î�Í>ÍQ´�°>°�ÊQÎxÅ]����®/°�Ì Ô ¯>Ï Å�®/°�Ì ^�®QÅ>Å Ç Ô ®jÖ!Ì Ì Ô Æ�Ö
Æ!Å>Å Ô ÍQÆ"ÌT´Q² ÆQ¯>¯�ÆQÏ Í Ô Ö!ÌTÆT®jÖ�®jÖ�± Ì��8´ ; Ô ó�°z��®/°�Ì Ô ¯>Ïµ¯�´�Í Ô ¯>²8°ÐÊ>¯ Ô É
Ô Å"²�´�°�ÌµÌ Ô É Ô °�Ìµ¯�´�ÍQ´�Ö!Ì�³ þ °Q´ÞÊ>¯�´>´�����^��8´�Ö3Ï Ô Î`mm¯�´Ä² Ô Ö8´_^�®	Ì��3Ì��8´
ÆQ¯>¯�ÆQÏ¥³
Ö>Î>É ì ¯�´�Í Ô ¯!²8°c^�®QÅ>Åc� Ô Å"²ÄÌ��8´µÅ/´�Ö�±/Ì�� Ô ÊÞÌ��8´ÜÆQ¯>¯�ÆQÏ

�
	>ë/þ#�!ò�H!ð>íQþ#	Tÿ
¯�´"Ì/Î�¯QÖ�°ÄÆÞ±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²�´ ì ÌàÍ Ô ²�´_^�®	Ì�� Ô Ö8´ Ô Ê Ì��8´ Ê Ô Å>Å Ô ^�®jÖ�±
ûTÆ!Å�Î8´�°

é ? ì���ï!ì>ÿ�þTï!ï�	Tÿ>ÿ
Ö Ô ´Q¯>¯ Ô ¯

é ? ì���ï!ì��>ðxñ�í�	 � ìQý!ð � ì � î"ýTì8ñ �
; Ô ó3² Ô ´�°	Ö`m�Ì ´QÚx®/°�Ì

I8Ô ÎàÍQÆ�ÖÜÎ�°Q´

� ®jÖ�Í/Å�Î�²�´��S±�^ ì Ì!ÏQÇ8´�°�³��o�
Í��8ÆQ¯���±�^ ì ¯�´"Ì ì Í Ô ²�´ ì °�Ì!¯�®jÖ�±E�O±�^ ì ¯T´"Ì/Î�¯/Ö ì Í Ô ²�´ ì ÌÛÍ Ô ²�´��o�

Ì Ô ²�´�Í Ô ²�´ÞÌ��8´Þ¯�´"Ì/Î�¯QÖÛÍ Ô ²�´

ÿ�	
	µð>í�ÿ>î
Í Ô É>É8Æ�Ö�²8°

±�^!²��jØ��o��±�^>×�®QÅ>Åd�jØ��o��±�^���®/°�Ì Ô ¯>ÏE�jØ��d� ±�^/Ç�°o�jØ��o� ±�^
^TÆT®	Ìb�jØ��o�
±�^x°	Î>ó>É�®	Ìb�jØ��



ó�á�ä ú¥ã/I�=*ìXï7=*ç]í�æ×î¦æA@�æ,ðÍæ,ì%é,êY=Tí�æ×çY=CB;æ,ðhðA=HgTêèæ,ìh?A=�i;ðhêèíED¤=�8

ð/ê�ñ ±�^>×�®QÅ>Åd�A�k�o��±�^/Ç�°o�A�k�o��±�^
^TÆT®	Ìb�A�k�o��±�^x°	Î>ó>É�®	Ìb���k�

À)�´â��$��� Y[Zd�`vu�o�

é ¯x®�² ? ÆQÏ ð/ê�ñ ¯�´QÊ�´Q¯�´�Ö�ÍQ´ ±�^>×�®QÅ>Åd�A�k�

ò>ð��#	
±�^>×�®QÅ>ÅÕÈ¸ÌT´Q¯QÉ�®jÖ8Æ"ÌT´ Ô ¯ °!®�±QÖ8Æ!Å ; Ô ó�°

ÿ�I!ò�î"êTÿTñ"ÿ
� ®jÖ�Í/Å�Î�²�´��S±�^ ì Í/Å�®"´�Ö!Ì�³��d�

±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì ÌÕ±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì ×�®/Å>Åd�q®	Ö!Ì ; Ô ó ì ®�²b��±�^ ì ó Ô>Ô Å/´>Æ"Ö ì Ì
Æ�°�ÏQÖ�Íd��±�^ ì ó Ô>Ô Å/´>Æ�Ö ì Ì��8ÆQ¯>²r�o�

±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì Ì ±�^ ì Í/Å�®"´�Ö!Ì ì ÆQ¯!¯�ÆQÏ ì ×�®QÅ>Å��q®jÖ!Ì ÆQ¯>¯�ÆQÏ ì ®�²b�
±�^ ì ó Ô>Ô Å/´>Æ"Ö ì Ì7Æ�°�ÏQÖ�Íd��±�^ ì ó Ô>Ô Å/´>Æ"Ö ì Ì�8ÆQ¯>²r�o�

±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì ÌÕ±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì °�Ì Ô Çl�q®	Ö!Ì ; Ô ó ì ®�²b��±�^ ì ó Ô>Ô Å/´>Æ"Ö ì Ì
Æ�°�ÏQÖ�Í#�o�

±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì Ì ±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì ¯T´�°	Î>Éx´��q®jÖ�Ì ; Ô ó ì ®�²b�
±�^ ì ó Ô>Ô Å/´>Æ"Ö ì Ì7Æ�°�ÏQÖ�Í#�o�

±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²T´ ì Ì ±�^ ì Í/Å�®"´�Ö!Ì ì ; Ô ó ì ¯�´�°!Í��8´Q²/ÎxÅ/´��S®jÖ!Ì ; Ô ó ì ®�²b�
±�^ ì ó Ô>Ô Å/´>Æ"Ö ì Ì7Æ�°�ÏQÖ�Í#�o�

� 	Tÿ/ï���ñ	ê>ë�ñ"î/ò
ë �8´ é ¯x®�² ? ÆQÏµ±�^>×�®QÅ>ÅÞÊ�Æ�É�®QÅ"Ï ¯�´/Ò"Î�®�¯�´ Æ�° ®jÖ>Ç>Î!Ì ÆQ¯>±QÎ>É8´�Ö!Ì Ì��8´
; Ô ó ì ®�² Ô Ê Ì��8´ ; Ô ó`��Æ�°·¯�´"Ì/Î�¯QÖ8´Q²Äó�ÏÜ±�^x°	Î>ó>É�®	ÌàÍ Ô É>É8Æ�Ö�² Ô ¯ ð/ê�ñ
ÊQÎ>Ö�Í�Ì�® Ô Öf³
ë �8´ÜÆ�°�ÏQÖ�ÍÄÆQ¯>±QÎ>É8´�Ö!Ì3²�´"ÌT´Q¯QÉ�®jÖ8´�°Õ®�ÊÄÌ��8´ ÍQÆ!Å>Å ®/° Æ�°�ÏQÖ�Í���¯ Ô Ö Ô Î�°



ú¥ã b%ã>�tì�?Íæ,ðe@´=gf�í�æ�:mðÍò(��ðA=Hg�=�é,êèë�ì�í�æ�>9;�ç�êèé�=�é,êèò�ì%æ�ñ ó�áfj

Æ�Ö�² Ì��8´Q¯�´QÊ Ô ¯�´ ² Ô ´�°	Ö`m�Ì^TÆT®	Ì3Ê Ô ¯3ÆÐ¯�´�°	Ç Ô Ö�°Q´ÄÊ>¯ Ô É3Ì��8´Þ¯�´/Ò"Î8´�°�Ì
É8Æ�Ö8ÆQ±�´Q¯ Ë ²�®/°	Ç8ÆQÌxÍ��3É8Æ�Ö8ÆQ±�´Q¯ ë �8´c�8ÆQ¯>²3ÆQ¯>±QÎ>É8´�Ö!Ì3²�´"ÌT´Q¯QÉ�®jÖ8´T°3®�ÊÄÌ��8´
; Ô ó Ô ¯3ÆQ¯>¯�ÆQÏ�^�®QÅ>Å4ó8´Ð×�®QÅ>Å/´Q²7®jÉ>É8´Q²x®"Æ"ÌT´�Å"Ï Ô ¯ÞÖ Ô Ì�³

�
	>ë/þ#�!ò�H!ð>íQþ#	Tÿ
¯�´"Ì/Î�¯QÖ�°ÄÆÞ±�^ ì ¯�´"Ì/Î�¯QÖ ì Í Ô ²�´ ì ÌàÍ Ô ²�´_^�®	Ì�� Ô Ö8´ Ô Ê Ì��8´ Ê Ô Å>Å Ô ^�®jÖ�±
ûTÆ!Å�Î8´�°

é ? ì���ï!ì>ÿ�þTï!ï�	Tÿ>ÿ
Ö Ô ´Q¯>¯ Ô ¯

é ? ì���ï!ì��>ðxñ�í�	 �
Ê�ÆT®QÅ/´Q²

é ? ì��>ðxñ�í�	 � ì"ý!ð � ì � î"ý8ìTñ �
Ì��8´ ; Ô ó3² Ô ´�°	Ö`m�Ì ´QÚx®/°�Ì

I8Ô ÎàÍQÆ�ÖÜÎ�°Q´

� ®jÖ�Í/Å�Î�²�´��S±�^ ì Ì!ÏQÇ8´�°�³��o�
Í��8ÆQ¯���±�^ ì ¯�´"Ì ì Í Ô ²�´ ì °�Ì!¯�®jÖ�±E�O±�^ ì ¯T´"Ì/Î�¯/Ö ì Í Ô ²�´ ì ÌÛÍ Ô ²�´��o�

Ì Ô ²�´�Í Ô ²�´ÞÌ��8´Þ¯�´"Ì/Î�¯QÖÛÍ Ô ²�´

ÿ�	
	µð>í�ÿ>î
Í Ô É>É8Æ�Ö�²8°

±�^!²E�jØ��o��±�^>×�®QÅ>Åd�jØ��o� ±�^���®/°�Ì Ô ¯>ÏE�jØ��d� ±�^/Ç�°o�jØ��o� ±�^
^TÆT®	Ìb�jØ��o�
±�^x°	Î>ó>É�®	Ìb�jØ��

ð/ê�ñ ±�^���®/°�Ì Ô ¯>ÏE�A�k�d��±�^/Ç�°o�A�k�o��±�^
^TÆT®	Ìb�A�k�d��±�^x°	Î>ó>É�®	Ìb�A�r�





� ý/þ�û*ú;ø�F�ù KhFL����P®û�ú-�

dhò8dX»�gid"pH¬MÙW© ¯ ôBÆ ¯ Â%Ë
ò�ª,�edXªÍÑAªSpS:TpH¬MÙW© ¯ ôK½ ¯ ôDÃ ¯ £Wø ¯ Â%Ë ¯ ÃBÂ ¯ ÃXÅ ¯

ÅD£ ¯ ÆDÅ ¯ ½føDÆ
ò�ªU�ed'»T�edh©�¬Y�8pjd"pH¬MÙW© ¯ ôDÃ ¯ £Wø ¯ ÃK½ ¯ ÄD£ ¯ Å^ô ¯

ÆDÅ ¯ ½føDÆ
¹ c u ¹N¹ ¯ \ y�ys� ���§�_v������ Î��B��z�Î,�/� Î \ y�y � � �

{,vX� � zB� Î ��� y ��vX��� ¯ £DÆ
¹�¼|l ¯ \ y�y � � {,vX� � zB� ± Î,z,�hÎRvX� Ó �	��� Î | v%{i� ¯ Å ¯ ½5ô ¯

Âcô ¯ Ãhø ¯ Æ�½ ¯ Æ�Ë
dX»T��¬=pjd"pH¬�§h©�ª*·

ò�ª,d"��gidP»�¨U§7òT:TpqgZ¬Y³7¬�ò8dhò ¯ ½ ¯ ½føDÆ
dX»T��¬=pjd"pH¬MÙh©

d":�gZ§BÁmdhò8dX»�gid�gZ¬Y³�d ¯ ôK½ ¯ ôWô ¯ ÃBÂ ¯ ÅD£ ¯ ½føWø
ò�ªLd"��gid�»�¨U§7òT:TpqgZ¬Y³7¬�ò8dhò ¯ £Wø ¯ ÃDÃ ¯ ÄD£ ¯ ËXÆ ¯

ÆDÅ
ò�ª ó :BÑA§�ò�ªsgZ¨Pdh8d�ÑA§ ¯ ½føD£
ò�ª�·UªSpS:�ªH©TpH¬ed�ò�ªsgZ¨Pdh8d�ÑA§D· ¯ ½føWø
«�§7ò�ªS��§ ¯ Â�Å
»8dh¨Pd"��ªS�ed ¯ ½D½�Â

¹¶»H»8�	ª	n ¯ \ y�y � � {,vX� � zB�	� � � � ���®�7{i�8�PºD�%�=� Î ¯ £DÅ ¯
£DÆ ¯ Â%Ã ¯ ÄDÅ

¹�¼Hn7¹ ¯ \ y�ys� ��� ± vhÎRvX�t����� Î����¥�i� y Î ��� y ��vX�
��� ¯ £DÆ

¹sn Þ lOl ¯ \ �t� Î � {,vX� ���5vX��º�vhÎOº²¦z	º>� | z�Î Ó �	�
| z�Î��'vX� � zB� Ó �	��� Î,{i�HvX�K�>� ¯ Â�Æ

¹sn�¿,��½ ¯ \ �����4ÎRv%{��;��xB�	�5v «�Ú zB�5vX� � zX���	�K�'�N� Î
�¥��� ¯ Æ

¾-¬�§W¬�©�¢´§W¨U«'Ì�gZ¬�pjd ¯ ËXÆ ¯ ½D½5ô ¯ ½D½�Ä
¾-¹ ¯", �Mz�{��B� Î Î � º � v���zB�]vX� ¯ ÆXÂ ¯ ½fø^ô

Þ�¯ ²¦zB�K�	�4Î�x ¯ ½�£D£ ¯ ½�£�Ã

Þ ¹ ¯ ²H� Î�� � .;{,vX� � zB� \ �K���	z�Î � �tx ¯ Å ¯ Æ ¯ ½D½ ¯ ½5ôDË ¯
½�£Wø ¯ ½�£�Ã ¯ ½�£DÄ

Þ ¹�¾ ¯ ²H���	�4Î,ztº>� \ ���4Î,zD� � zB�Mz,�h3tv ¯ ÄD£ ¯ ËXÆ ¯ Å^ô ¯
½D½5ô ¯ ½D½�Æ

Þ d"pqgP:H· ¯ ÂH½ ¯ Â�£
Þ ¹sn�¼ ¯ ²�Î � � � {,vX� \ ���	�������t���	��z | ����{i�K� � Ô*�8���

| z�Î y Î,zB��� � �V���4Î��	{��t�7ÎP� ± ÎP�Pº � {�� � zB� ¯ ÅWø
Þ ua;�¿ ¯ ²¦zB���	� � � ª �7Î,z y 2 ��� y zB�7Î���v²�V��{i�8� Î��

{i�8� Ú �	{�� 2 v � ÎP� ¯ £XÂ
Þ %�µ ¯ ²¦zB� y �K�5vX� � zB�]vX� Ç ��� � ºT��xB�]vX� � {�� ¯ £�½ ¯

ÃXÅ ¯ Ä^ô ¯ Ä�Ë ¯ ËBÂ ¯ ½�ÂH½
Þ �edX·R·R¹�òH· ¯ ²���v���� � .¥�Pº \ º � � Î�� � �	���t���	��� ¯ ôDË ¯

£D£ ¯ £DÄ
Þ �=:H·hgZªH¨ Þ §W«'»T:�gZ¬�©To ¯ ½
Þ ¿ ¯ ²¦zB����zB� Ú vX�t� ¯ ½�£D£ ¯ ½�£�Ã
Þ §W©�ò�§W¨ ¯ ½ ¯ ô ¯ ôDË ¯ £Wô ¯ ÆDÄ
Þ §W©�ò�§W¨i�D¡ ¯ £D£ ¯ Â%Ã ¯ ÃBÂ ¯ ÃXÄ
Þ ¼Hn ¯ ²H� Î�� � .;{,vX��� ± zB� � {�x����5vX�����t���	� ¯ ½�£Wø
Þ ¼�Ö ¯ ²H���	�4ÎRvX� ± Î,z�{i����� � �K� a � � � ¯ ÄDÅ
Þ ;A� ¯ ²H� Î�� � .;{,vX���9�V� � z�{�vX� � zB� � � ��� ¯ ½�£Wø ¯ ½�£DÄ
µ×¹ Þa` ¹ ¯ ½D½�Æ
µ×¹rlhn�Á u ¡ ¯ �VvX�5v���v��	� \ {�{i������vX��º Ó �	���5�hÎRvX�

� � zB�¬��� Î � � {i�����@z�Î,� � �K� � Î,zB� y1¯ ½�Å
ò8d�gZ§D· ¯7� 2 v��	�T�hvX�'� �$2 � ¨Ob*»T��¬=pjd

oWª*·hgZ¬MÙW© ¯ ½�Ä
»�¨U§��T¬�«�¬�ò8dhò ¯ ËK½ ¯ ½D½D½
gZ¨Pdh©H·1¢´ªH¨UªH©TpH¬ed ¯ ½�Ä

µ Þ ¾ ¯ �U�,v/º�� � ���/vX��º�²¦zB�����4ÎRv � ���Pº , �Tº��>��� ¯
£�Ë

µ<ua; ¯ � � ��� � �K�X� � �i�8�Pº ª �c{�z	º � �K�t�9�K�=��� ¯ ½�£XÂ
µrl@¹ ¯ � � Îi��{��hz�Î�x Ó � | z�Î��'vX� � zB� Î ÎP�i� ¯ ½�Ã

½�Ä�Ã



ó�áfá  <¡`¢��@6±d�>`h¸ÌW>-ú]£�É|�@6E¤

µ�¿ ¯ � � ��� � �K�X� � �i�8�Pº Ú vX�t� ¯ ½5ôDË ¯ ½�£D£ ¯ ½�£�Ã
µ�¿<n ¯ �PzB�'v � � Ú vX�t�T��x�������� ¯ ½�Ä
µ<; c ¹¶¹ ¯ � � ���4Î � �*�K���PºÐ�V����zB�7Î,{i�_�_vX�]v��>���

�t���	� \ y�y � � {,vX� � zB� \ ± Ó ¯ ôXÅ ¯ Ãhø ¯ Æ�½ ¯
ÆDÄ ¯ ½D½�£ ¯ ½D½�Â

µ<; c ¹¶¹9Á u ¡ ¯ � � ���4Î � �*�K���iº[�V����zB�7Î,{N�/�_vX�
�]v��>���t���	� \ y�y � � {�vX� � zB� \ ± Ó ��z�Î��
� � �K� � Î,zB� y1¯ ½D½�Â

µ<; c n ¯ � � ���4Î � �*�K���Pº��V����zB�7Î,{i���_vX�]v��>���t���	�
��x�������� ¯ ÆX£ ¯ ÆDÄ ¯ ½D½�Æ ¯ ½�£�Ë

µ�Ör; Õ�Þ�¯ ��xB�]vX� � {,vX����x a y º�vX���Pºx�×�K�	� � �t�
�¥�	�h� � ���'²¦zB�1vX���Mz�{,vX�hz�Î ¯ ½�Â

u�µ ¯ ª �'��vhÎ�ÎRv�� � �K�X��xV� � ���4Î � �*�K���Pº ¯ Æ�Ã ¯ ÆDÅ
u�µT¡ ¯ ª �cÎ�z y �,vX�/�VvD�5v � Î � º ¯ ½�Ë ¯ £XÂ ¯ Â�£ ¯ Â%Ã
u¦¡kuau ¯ ª �]v��*� � �K� � Î � º�� | z�Î ª ����{ � ���c{i� � �

ª �7Î,z y � ¯ £DÄ
u Õ n ¯ ª vhÎ����¤�9���	� Î � vX� � zB�¨�7{ � ���c{i� ¯ £�Ã
uHnK¹ ¯ ª �7Î,z y �,vX�¬� y v%{i� \ �>���c{�x ¯ ½D½�Ä
ª���»�¨Uª*·U¬MÙW©

ò�ªkpS�edX·U¬Y�8pjd"pH¬MÙW© ¯ ôXÅ ¯ Â�Æ ¯ ÃWô ¯ Å�½
ò�ª°¨UªHS>:�¬M·U¬�gZ§D· ¯ ôDË ¯ Â�Å ¯ ÃWô ¯ Ä^ô ¯ Å�½ ¯ Å�Ã ¯

½føWø

�8pÔ��ªH¨U§
pH§W«'»8dh¨hgZ¬�ò�§ ¯ ÃDÃ ¯ ÃDË ¯ Å�½
pH§W«'»�¨U¬�«�¬Yò�§ ¯ ÃXÃ ¯ Å�½
ò�ªLªH©/gZ¨Pdhò8d ¯ ÃDÃ ¯ Å�½
ò�ªL¨UªH¬�©�¬=pH¬�§ ¯ Â�Æ ¯ ÃXÅ ¯ ÃXÆ ¯ Å�½ ¯ ½føWø
ò�ª�·Pd"��¬�ò8d ¯ ÃDË
ò�¬�©	Ìh«�¬=pH§ ¯ ÃDË ¯ Ä^ô ¯ Å�Ã
¨UªS:�gZ¬=��¬�jd"pH¬�ÙW© ¯ £Wø ¯ ÆDÅ

%�� Õ ¼Hn ¯BÇ�� z�vX� � �K� y z � �	��� ± � ÎRvX� � zB��� y � Î������
{�zB��º ¯ ÃXÆ ¯ ËWô ¯ ËBÂ ¯ ½D½�Ë ¯ ½D½�Æ ¯ ½�£�Ë

% c ¡ ¯]Ç �K� �c�¬�K��� �m� Î � º ¯ Ä^ô

%�_Tµ�¿ ¯BÇ �K����xB��&¥�HvX� � .¥�Pº×�PzB�'v � � Ú vX�t� ¯ ½5ôXÄ ¯
½�£�Ã

%±¹ ¯]Ç zB�7Î � � Î Î ÎRvX��� | z�Î�� ¯ ÆXÂ
%±¹9¼ ¯cÇ � �=� Î ÎRvX��� | � Î ± Î,zB�hz�{�zB� ¯ ½�Ë

¡T¹snTn ¯ � �MzD��vX� \ {�{i�����V�hz'����{�zB��º�vhÎ�x@���hz�ÎRvX�
�>� ¯ ½5ô ¯ ½�Â ¯ £�½ ¯ ÃDÃ ¯ ÃDË

¡T¹N¹ ¯ � Î � º \ y�y � � {,vX� � zB� Î z�zB� � � � ¯ Âcô ¯ Â�£
¡�¾�;×¡ ¯ � Î � º , ���c{i�K�'vhÎ,� � �K�-�V���	�,vhÎ�{i� � Î,zB� y1¯

Æ�½
¡~¡L% ¯ � �MzD��vX� � Î � º Ç z�Î��K� ¯ Â ¯ ½5ô ¯ ½�Ë ¯ ôXÄ ¯

ÄDÅ ¯ ½D½�Â
¡slOlhn ¯ � Î � º Ó ��º>� « Ó � | z�Î���vX� � zB�'��� Î � � {i� ¯ ½�Ä ¯

½�Ë ¯ ½�Æ ¯ ÃWô ¯ ÃX£ ¯ ÆDÆ ¯ ½D½�Ã ¯ ½5ôDË ¯ ½5ôXÅ
¡slhn ¯ � Î � º Ó � | z�Î��'vX� � zB����x�������� ¯ ÄDÅ
¡s��§WT:H· ¯ Ä ¯ ½�Æ ¯ £D£ ¯ £DÄ ¯ Â%Ë ¯ ÃBÂ ¯ ÆDÄ ¯ ½D½�£ ¯ ½5ôDË
oQ��§WT:H·ÍÁ�:�¨O�èÁ�pH§D» �W¯ ½�Ë
±TÅ Ô ó>Î�°!ÈjÎ�¯TÅ�È>Í Ô Ç�Ï ¯ ½�Ë ¯ ½�Æ
±TÅ Ô ó>Î�°�¯QÎ>Ö ¯ ½5ô
¡k;9¹ Þ u ¯ � � � º \ Î,{i� � �m��{��t�7ÎP� | z�ÎT²¦zB� y �K�5vX�

� � zB�]vX� ª {�zB�czB��x ¯ £�Ë
¡+¨R¹�µsn ¯ � Î � º \ y�y � � {,vX� � zB�~�U� � ���Mz y �t���	�H��x����

����� ¯ £DÆ ¯ Â%Ã
¡k;9¹ c[¯ � �MzD�*���'�V����zB�7Î,{i� \ ���Mz�{,vX� � zX�§�_vX�

�]v��>� Î ¯ ½5ô ¯ ½�Ë ¯ ½�Æ ¯ ôXÅ ¯ ÃX£ ¯ ÃBÂ ¯ ÃXÄ ¯
ÆDÆ ¯ ½5ôDË

¡+¨U¬�ò ¯ ô
d":�gZ§W©�§W«�Red ¯ ô ¯ Â ¯ ôhø ¯ ôDÃ
ò�¬�©8dh«�¬�·U«�§ ¯ ôhø ¯ ôWô ¯ ôDÃ ¯ ÃBÂ
ª*·Opjd"�edh�¬=��¬Yò8dhò ¯ ôhø ¯ ôDÃ
�xdh�¬=��¬Yò8dhò ¯ ÃXÄ ¯ Æ�½ ¯ Æ�Ë ¯ ½D½�£ ¯ ½D½�Ã
¢*:�©TpH¬�§W©8d"��¬Yò8dhò ¯ Â ¯ Æ�½ ¯ ÆWô ¯ Æ�Ë ¯ ½D½�£ ¯ ½D½�Ã
��ªqgZªH¨U§QoWªH©�ªH¬�ò8dhò ¯ Â ¯ ôhø ¯ ôDÃ
¨UªH©�ò�¬�«�¬�ªH©/gZ§ ¯ Â ¯ Æ�½ ¯ Æ�Ë ¯ ½D½�£ ¯ ½D½�Ã
·UªH¨A³7¬=pH¬�§ ¯ ½�Ë ¯ ½D½�Â
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±>¯x®�²xÈ/ÍQ´Q¯/Ì�È�¯�´/Ò"Îx´�°�Ì ¯ ½5ôXÆ
±>¯x®�²xÈjÉ8Æ�Ç�Êx®/Å/´ ¯ ½5ôDË
¡+¨U¬�òs%±¹9¼ ¯ ½fô ¯ ½�Ä ¯ ½�Ë ¯ ½�Æ ¯ ÃDÃ ¯ ÃDË ¯ ÄDÅ ¯ Ëhø ¯

½5ôDË
¡+¨U¬�ò8�#dh ¯ ÂH½ ¯ Â%Ã
¡+¨U¬ ¼N� � ¿ ¯ � Î � º ± �Kx�� � {�� Ú ���t�;z�Î,� ¯ Â�£
¡k;Vlhn ¯ � Î � º°�V����zB�7Î,{i� Ó � | z�Î��'vX� � zB� ��� Î � � �

{i� ¯ ½�Ä ¯ ½�Ë ¯ ½�Æ ¯ ÃWô ¯ ÃX£ ¯ ÆDÆ ¯ ½D½�Ã ¯ ½5ôDË
¡,n!l ¯ � ��z��*�D������{��7Î � �tx Ó � | ÎRv����4Î��	{��t�7ÎP� ¯ Ë
¡,nTn�Áh¹�¼|l ¯ � ����� Î � {'����{��7Î � �tx¬��� Î � � {i� \ ± Ó ¯

Å
¡+¹ ¯ � �MzD�*��� Î z�zB� � � � ¯ Ä ¯ ½�Ë
¡+¹�ô ¯ � �MzD�*��� Î z�zB� � � ��³ ¯ Ä ¯ ½�Ë
¡+¹9£ ¯ � �MzD�*��� Î z�zB� � � � ´ ¯ Ä ¯ ½�Ë ¯ ½D½�Â
¡+¹×Â ¯ � �MzD�*��� Î z�zB� � � � Ý ¯ ½�Å ¯ ½D½�Â

��Þ�¯ �,��� � {,vX��²��Hv � � ¯ Æ�Ã ¯ ½føWø
� µV% ¯ � � � ÎRvhÎ,{i� � {,vX�]�VvX�5v Ç z�Î��'vX� ¯ Â�Æ
� u�¼ ¯ � � ��� ª ��� Î��Xx ± �Kx�� � {�� ¯ £�Ã
� ¹ Þ�¯ � � ��� Î �7Î,zB�D��� y �K��²¦zB� y �K� � �K� ¯ £^ô ¯ ËXÆ ¯

ÆXÂ

l Þ ¹sn�u ¯ Ó ����� � �t�K��� | zhÎ§²¦zB� y �K��� Î \ y�y � � {,vX�
� � zB��� � ���7{ � ���c{i�VvX��º ª �K� � ���i� Î � �K� ¯
ÃXÆ ¯ ½D½�Ë ¯ ½D½�Æ

lmuN¹u% ¯ Ó �	��� Î������ ª �K� � ���i� Î � �K� Î v���� Ç z�Î,{i� ¯ Å ¯
Æ ¯ ½5ô ¯ ½�Å

®jÖf³�Ê/Ì/Ç�² ¯ ½�Ë
®jÖ8´"Ì!² ¯ ½�£
l@©/gZªH¨U©�ªqg Þ §W«'»T:�gZ¬�©To ¯ ½
l@©/gZ¨Pdh©�ªqg Þ §W«'»T:�gZ¬�©To ¯ ½
lÍ¼ ¯ Ó �	��� Î������ ± Î�zB�hz�{�zB� ¯ ÄDÅ
ñ Ç8´Q¯>Ê ¯ ÄDÅ
lm;VlhnH¡+¨U¬�ò ¯ Æ ¯ £DÄ ¯ ½D½�Æ ¯ ½5ôDÃ ¯ ½�£D£

� Þ ¹snK¹N¹ ¯h� v���z�ÎRvX�hz�Î � zrº>��²¦zB� y �K�5vK{ � /B� \ � vX�	�
v�v/º�v��	� � ���K��v%{ � /B�Vx \ y � � {,v%{ � zB����� Î ���
�=����0X� � {,v�� ¯ ½D½�Æ

� Þ ¡ ¯1� ��² ²¦zB� y �K� � �K� � Î � º ¯ £DÄ
�®µ×¹�¼ ¯�� � ���K�t�¥� � ���K��� � ÎP��{��hz�Î�x \ {�{i����� ± Î,zB�

�hz�{�zB� ¯ ½�Â ¯ Â�Å ¯ Ëhø ¯ ½5ôDË
Å"²�Æ�Ç�°Q´>ÆQ¯8Í�� ¯ ½�Ã
�®µrl�% ¯V� � \ ± �VvX�5v Ó �H�m� Î,{i�HvX�K�>� Ç z�Î��'vX� ¯

½�Ã
� ��Þ�¯"� vhÎ��>����v/ºhÎ�zB�§²¦zB��� � º>� Î ¯ £XÂ
��nT% ¯1� z�v/º'�T�HvhÎ � �K� Ç v%{ � � � �tx ¯ ½�àK£ ¯ ½�£
�®Ö ¯1� zB�¥� Î�� a y�y � Î ¯ ÆXÂ

c ¹�¿ ¯ �£���4Î,z y zB� � �5vX� \ ÎP�,v Ú ���t�;z�Î,� ¯ ½D½�Æ
«td�gPpÔ��«tdh{c¬�©To ¯ £DÄ
�'vX�h{i�K�'v�� � �K� ¯ ôDË ¯ £^ô ¯ £DÄ
c ¾ ¯ � �è« �Pº , v�� ¯ Æ�Ã
c µsn ¯ ��zB� � �hz�Î � �K�¬vX��º�� � ��{�z � � Î�x���� Î � � {i� ¯

½�Â ¯ ½�Ë ¯ ½�Æ ¯ ÃWô ¯ ÄDÅ ¯ Ëhø ¯ ËWô ¯ Å�½ ¯ ÆDÆ ¯
½føWø ¯ ½D½�Ã

c ¡ ¯ �¬�K��� � � � Î � º ¯ ÆXÂ
c w/n ¯ �_vX�]v��>�Pº@}	zD�~��� Î � � {i� ¯ ½�Ë ¯ ½�Æ
c�c wW%|n ¯ �_v������ Î��_vX�]v��>�Pº9}	zD� Ç v%{��hz�Î�x×��� Î��

� � {i� ¯ ½�Ë ¯ ½�Æ
c¬Õ � ¯ �£���5v%{�zB� y �K� � �K�Í�¥�	� � � ��� ¯ Ä
c ¼|l ¯ �£������v��>� ± v���� � �K� Ó �	��� Î | v%{i� ¯ ÆD£

¿�¹sn ¯ Úu\ � \)\ º � vX�c{i�Pº9��� y � Î,{�zB� y �K� � �K�<º � �
� � � � zB� ¯ Æ�½

¿�¹snK¹ ¯ Ú vX� � zB�]vX� \ � Î,zB�]vX�K� � {���vX��º¤� y v%{i�
\ ºX� � � � ���4ÎRvX� � zB�

¿�%|n ¯ Ú ���t�;z�Î,� Ç � �=�T��x�������� ¯ ÃDË
¿�¡�¾ ¯ Úu\ � � Î � º , ���c{i�K�'vhÎ,��� ¯ Æ�½ ¯ ÆXÂ ¯ ½D½�£
¿Alh¹ ¯ Úu\ � \ Ó ����� � �t�K����z | \ � Î,z�� y vK{i� ¯ ½D½�Æ
¿�¬�«�¨U§còKÁ1¡ ¯ £�Ë ¯ Â%Ã
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¿¶¼�¾ ¯ Úu\ � ± vhÎRvX���=��� , ���c{i�K�'vhÎ,��� ¯ ÆXÂ
¿ u n ¯ Ú ���t�;z�Î,�©�R��vX���8� Î���� Î � � {i� ¯ ÄDÅ ¯ Ëhø
Õt¯ ��Î5��vX� � v�vD� � zB� ¯ ½�£D£ ¯ ½�£�Ã
Õ ¹sn!lhn ¯ ��Î���vX� � v�vX� � zB� | z�Î����8� \ º � vX�c{i���t���	�

z | ���4Î��	{��t�7ÎP�Pº Ó � | z�Î��'vX� � zB�V���5vX��º�vhÎOº�� ¯
½�Å

Õ ¡,nK¹ ¯ � y ��� � Î � º¨��� Î � � {i��� \ Î,{i� � ����{��t�7ÎP� ¯
½�Ë

Õ ¡,nK¹9Áhn�u Þ Á u ¡ ¯ � y ��� � Î � º���� Î � � {i� \ Î��
{i� � ����{��t�7ÎP������{��7Î � �tx��@z�Î,� � �K� � Î,zB� y1¯
½�Å

Õ ¡,nK¹9Á u ¡ ¯ � y ��� � Î � º~��� Î � � {i��� \ Î,{i� � ����{��
�t�7ÎP�¬�@z�Î,� � �K� � Î,zX� y"¯ ½�Å

Õ ¡,n!l ¯ � y ��� � Î � º���� Î � � {N��� Ó � | ÎRv����4Î��	{��t�7ÎP� ¯
½�Ë

Õ ¡,n!l�Á u ¡ ¯ Î �8�Ð� y ��� � Î � º ��� Î � � {i��� Ó �	�
| ÎRv����4Î��	{��t�7ÎP����z�Î,� � �K� � Î,zB� y1¯ ½�Å

Õ »1ªH© c ¼ ¯ � y ���/�¬�K��� � � ± Î,z�{i����� � �K� ¯ ÆD£
Õ n ¯ � y � ÎRvX� � �K�@��x�������� ¯ Â ¯ ½D½�Æ ¯ ½�£�Ë
Õ Ö ¯ ��Î���vX� � v�vX� � zB� a � � � ¯ ½�£D£ ¯ ½�£�Ã
¼9ôX¼ ¯ ± �i� Î��h�hzB� ± �i� Î ¯ ô ¯ Â
¼�¾fn ¯ ± z�Î��5v��*�=� , vX�h{i����x�������� ¯ ½ ¯ £ ¯ ½�£ ¯ Ä^ô ¯

ÆDÄ ¯ ½D½�Ë ¯ ½D½�Æ ¯ ½�£�Ë
¼�µ�¾ ¯ ± Î�zB��� � ���VvX�5v , vX��� ¯ ÅWø ¯ Å�½ ¯ ½D½�Ä
¼au c[¯ ± Î � � v%{�x ª ���HvX�c{i�Pº��_v � � ¯ Æ ¯ ½5ôXÆ
¼�! Þ n ¯ ± �H�*� � { Ü ��x~²�Î�x y �Íz,�hÎRv y �Kx×���5vX��º�vhÎOº�� ¯

½5ôXÆ ¯ ½�£XÂ
¼�!sl ¯ ± �H�*� � { Ü ��x Ó � | Î,v����4Î��	{��t�7ÎP� ¯ Å
¼HnK¹ ¯ ± vhÎRvX�t����� Îj���¥�i� y \ y�y � � {,vX� � zB� ¯ £�½ ¯

Æ�Ã ¯ ÆDÅ
¼Hn�u ¯ ± Î�zD�*�=��� �7zB� � � �K� ª � � � Î,zB�	�t���	� ¯ £�Ë ¯

Â^ø
Ò�� Ô Å"² ¯ Ä^ô

_V§>n ¯ &¥�HvX� � �tx�z | ��� Î � � {i� ¯ ôXÅ ¯ £�Ë ¯ ÄDÅ

;9¹ c[¯ �×vX��º%zB� \ {�{i�������£����z�Î�x ¯ Ä^ô
¨UªSpH¨O:H·U§

·UªS��ªSpSpH¬MÙW© ¯ ½D½D½
¨UªSpS:�¨R·U§ ¯ ôDÃ ¯ ½5ôXÄ

pjdh¨Oo/d ¯ ôhø
pH§D·hgZª ¯ ôhø
ò�ª*·OpS:��¨U¬�«�¬�ªH©/gZ§ ¯ ½�Â ¯ ôK½ ¯ ôXÄ ¯ ôDË ¯ ÃWô ¯ ÃXÆ ¯

ËX£ ¯ ÅD£ ¯ ÆDÆ
ò�¬M·R»1§h©�¬��¬=��¬Yò8dhò ¯ ôhø
¢(d"�=��§ ¯ ôhø ¯ Â�Æ ¯ ÃXÄ ¯ Ä�½ ¯ Ä�Ã ¯ Å^ô
oWª*·hgZ¬MÙW© ¯ ½5ô
«�§W©�¬�gZ§W¨U¬Yjd"pH¬�ÙW© ¯ ½�Â ¯ ôK½ ¯ ôXÅ ¯ ÃWô ¯ ÄDÅ ¯ ÆDÆ
¨Pdh©ToW§ ¯ ôXÅ ¯ ËDÃ
¨Uª*·UªH¨A³�dtdhò�ªS�edh©/gidhò8d ¯ ôXÅ
·UªS��ªSpSpH¬MÙW© ¯ ôK½ ¯ ôDË ¯ ôXÅ ¯ Ãhø�à�ÃWô ¯ ËK½ ¯ Å�½
:H·U§�«�ªHò�¬�§ ¯ Æ^ô

;uªHòTlm;Vlhn ¯ ½D½�Æ ¯ ½5ôXÅ ¯ ½�£DÄ
¨UªH©�ò�¬�«�¬�ªH©/gZ§

�N���c{i�K�'vhÎ,� ¯ ÆXÂ
ò�ªSoW¨Pdhò8d"pH¬MÙW© ¯ Ãhø ¯ ÃDË ¯ ÄWø ¯ ÅXÂ
ª ³�d"�=:8d"pH¬MÙW© ¯ Ãhø ¯ ÃDË ¯ Å�½ ¯ Æ�½ ¯ Æ^ô ¯ ½D½�£
o/dh©8dh©TpH¬ed ¯ ËX£
«�§cò�ªS��§ ¯ Ãhô ¯ ËK½ ¯ Å�½
»1ª ¨U�8� ¯ Ãhø ¯ ÃDË ¯ Å�½ ¯ ÅXÂ ¯ ½føWø
»�¨U§7òT:TpNgÔ¬Ó³7¬�ò8dhò ¯ Æ^ô
gZ¬�ªH«'»¸§
ò�ªLªÍÑAªSpS:TpH¬MÙW© ¯ ËK½ ¯ Æ^ô
ò�ªL¨Uªjd"pSpH¬MÙW© ¯ Æ^ô
ò�ªL¨Uª*·R»T:�ª*·hgid ¯ ËK½ ¯ Æ^ô
ò�ªsgZ¨Pdh©H·1¢´ªH¨UªH©TpH¬ed ¯ ËK½ ¯ Æ^ô

;�% Þ�¯ �A�,Ô*�8����� Ç z�Î�²¦zB���t���	��� ¯ Å ¯ Æ ¯ ½D½ ¯ ½5ô ¯
½�Â ¯ ½�Ã ¯ ½�Ë ¯ Â�Æ ¯ ½5ôXÆ ¯ ½�£Wø

;�%±¹ ¯ �V��� � v��*�=� Ç � �=� Î ÎRvX��� | � Î ¯ ½�Ë ¯ ½�Æ
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;×¡ ¯ �V���	�,vhÎ,{i� � Î,zB� y1¯ Â
;A��n ¯ �V� y � � {,v � z�{,vX� � zB�¨��� Î � � {i� ¯ ½�Ë
; c n ¯ �V����zB�7Î,{i���_vX�]v��>���t���	����x�������� ¯ £^ô
;rn�� ¯ �V����zB�7Î,{i�;� y ��{ � .;{,vX� � zB� � vX�K�X�Hv��>� ¯ ½�£ ¯

ÃBÂ ¯ ÃXÄ
¨Ob*»T��¬=pjdX·

pjd�g�Ì"��§QoW§ ¯ ½�Ë ¯ ÃXÄ ¯ ÃDË ¯ ½D½�Ã
ò�¬M·UªH«�¬�©8d"pH¬MÙW© ¯ ÃXÄ ¯ ÃXË ¯ ½D½�Ã
oWª*·hgZ¬MÙW© ¯ ½�Ë
��§!pjd"��¬Yjd"pH¬�ÙW© ¯ ½�Ë
·UªS��ªSpSpH¬MÙW© ¯ ÃXÄ ¯ ½D½�Ã

nK¹ ¯ ��� y � Î,{�zB� y �K� � �K� \ y�ys� ��� ¯ £DÆ
nK¹�¿<n ¯ ����� | � \ º�v y � � � � Ú �K�t� Î � {,vX�7�7z | �t�¦vhÎP� ¯

ÂH½
n!pjdQ�m¹�¼]¹ Þ ! ¯ �7{,vX��v��*�=� � � ����vhÎ \ � �>���HÎ,v ± \ ²��

Ü v��>� ¯ ÂH½
n�µ<u ¯ ��� Î � � {i�¶�PvX�5v ª �=���t���	� ¯ ½�Ë ¯ ½�Æ
·UªSoQ:�¨U¬�ò8dhò ¯ Ë ¯ ½5ôXÅ

d":�gZªH©/gZ¬=pjd"pH¬MÙW©Q«U:�gP:8d ¯ Æ
d":�gZ§W¨U¬�jd"pH¬MÙW© ¯ ôXÄ
pHªH¨hgZ¬Y�8pjdhò�§ ¯ Å ¯ ½5ôDË
ò�ªS��ªSo/dhò�§ ¯ ½D½

pH§W©T�sò�ªH©TpH¬ed"��¬�ò8dhò ¯ Æ
ò�ªS��ªSo/d"pH¬MÙW© ¯ ½D½
¬�©/gZªSoW¨U¬�ò8dhò ¯ Æ

n�uN¹fl ¯ ���,vhÎ,{i� | z�Î ª�« �4ÎRv Î � Î�ÎP�����4Î � vX� Ó �	������� � �
�>���c{i� ¯ ô

nH¡ku ¯ ���K� � Î � º ª �K� � ��� ¯ ½�àK£ ¯ ½�£ ¯ ÆDÄ
n � ¹ ¯ ����{��7ÎP�T��v��i� \ � �%z�Î � ���K� ¯ ½�£D£
°/Å/Æ�Ç�² ¯ ½5ôDË
n�¼ ¯ �7{,vX��vhÎ�� ± ���	�5v/º � v��%zB�]vX� ¯ ÆXÂ ¯ ÆDÅ
nTn ��¯ ����{��7ÎP���H�,����� ¯ ÃBÂ
nTn�� ¯ ����{��7ÎP�T�7z�{��/����� � vXx/� Î ¯ Å

¹ Þ ¼ ¯ Î ÎRvX����� � ��� � zB�¤²¦zB�	�4Î,zB� ± Î,zB�hz�{�zB� ¯ ÄDÅ ¯
Ëhø ¯ ½D½�Ä

¹u%�u ¯ Î v���� Ç vhÎ�� � �K� ª �K� � ��� ¯ £�Ë
¹V��n ¯ Î ÎRvD�K� y z�Î�� � vXx/� ÎT����{��7Î � �tx ¯ Å ¯ ½D½ ¯ ½5ô
gZ¨Pdh8d�ÑA§ ¯ ôDÃ

d":�gZ§BÁ@«�¬�oW¨Pd"pH¬�ÙW© ¯ Å�Ã
pH§W©/gZ¨U§Q� ¯ ÆDÄ
ªÍÑAªSpS:TpH¬MÙW© ¯ ôXÄ ¯ ôXÅ ¯ ÃK½ ¯ ÃBÂ
ªH©�dh¨U¨Pd �W¯ ÃK½ ¯ Å�½ ¯ ÆDÄ
ªH©^³7R�§ ¯ ôXÆ ¯ ÃBÂ ¯ ÃXÄ ¯ ÆDÄ
�s©8d"��¬�jd"pH¬MÙh© ¯ ôXÆ ¯ ÃK½ ¯ ÃDË
¬�©�ò�¬Y³7¬�òT:8d"� ¯ ÃK½
«�¬=oW¨Pd"pH¬�ÙW© ¯ ôK½ ¯ ôWô ¯ ôXÆ ¯ £Wø ¯ ÃXÅ ¯ Ä�Ë ¯ ËBÂ ¯

ÅD£ ¯ ½føWø ¯ ½D½D½
§D»1§h¨OgP:�©�¬M·hgid ¯ ÃXÆ ¯ Ä�Ë ¯ ËX£ ¯ Å�Ã ¯ ½D½D½

«�§W©�¬�gZ§W¨U¬Yjd"pH¬�ÙW© ¯ ôXÆ ¯ ÃXÄ ¯ ÆDÄ
»T�edh©�¬Y�8pjd"pH¬MÙW© ¯ ôDÃ ¯ ôXÄ ¯ Â%Ë ¯ ÃK½
»T�edh©/gZ¬=���ed ¯ Å�½ ¯ ÆDÄ
»�¨Uª*»8dh¨Pd"pH¬MÙW© ¯ ôXÆ ¯ ÃK½ ¯ ÃDÃ
¨Uª*»T�edh©�¬Y�8pjd"pH¬MÙW© ¯D� 2 v��	�;�5vX�'� �$2 � dhò8dX»�gid�Á

pH¬MÙW©
ò�ª��ed�ªÍÑAªSpS:TpH¬MÙW© ¯ ôK½ ¯ ôWô ¯ £Wø ¯ Â%Ë ¯
Â�Æ ¯ ÃWô ¯ ÃBÂ ¯ ÃXÄ ¯ ÃXÆ�àKÄ^ô ¯ Ä�Ã ¯ ËX£ ¯ ËBÂ

·O:H·R»1ªH©H·U¬MÙW© ¯ Ä^ô
¹V;×¡�¼ ¯ Î#� º>���¦vX��� Î±�V���	�,vhÎ,{i� � Î � º ± vhÎ��t��� Î,���

� � y1¯ ÃXÆ ¯ ½D½�Ë
¹�¨U¬edh©8d ¯ ÂH½ ¯ ÂD£
¹�¹V� ¯ Î#� �t��� Î zB� � � � � ¯ ½�Ä

Ö Þfc[¯ a � � � � Î,� � º�v/º°²�zX� y ���K�������j�{º>�¨�_vX�
ºhÎ � º ¯ ÄD£ ¯ ËBÂ ¯ Å^ô ¯ ½D½5ô ¯ ½D½�Æ

Ör;A� ¯ a � � | z�Î��|�V����zB�7Î,{i� � z�{,vX�hz�Î ¯ ½�Ë ¯ ÃDÃ ¯
Ëhø

^ Õt¯ � � Î��t�HvX����Î���vX� � v�vX� � zB� ¯ £ ¯ ½D½�Æ ¯ ½�£�Ë
^T¼ ¯ � � ���HvX� � v�vX� � zB� ± � y � ¯ Æ�Ã ¯ ½føD£
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u £ Þ�¯ ��z�Î���º§� � º>�¬�R����²¦zB����z�Î�� � �K� ¯ ½�Å
u ¹�¿ ¯ � � º>� \ ÎP�,v Ú ���t�;z�Î,� ¯ ½D½�Æ
�R��� ¯ £ ¯ ½�Ë ¯ £XÆ

·UªH¨A³7¬=pH¬�§ ¯ ½�Ë ¯ ½D½�Â
u ¡ ¯ ��z�Î,� � �K� � Î�zB� y1¯ Â ¯ ½�Å ¯ £XÂ
u c[¯ ²¦zB���=�5�>�Pz | � � ��� � vX� èÀ�_vhÎ�x ¯ ½D½�Ë
u ¼ ¯ ��zhÎ,� ± v%{��Dv��>� ¯ £XÂ ¯ Â�£
u n�;�% ¯ �R���¦��� Î � � {i�����V����zB�7Î,{i� Ç ÎRvX�t���;z�Î,� ¯

½�Å
#U� ÃhøDÆ ¯ Å ¯ Æ ¯ ½5ôDË



IÒû �/ù�ûH�¥�L�NFLK"W�F

µè½H· c �]¼��1%s§W¨hgZªHjd��¥u�³^§Q�=:TpH¬MÙW©Qò�ªS� Þ :T��gZ¬Y³^§²ò�ªS�®¹r��«�ªH©�ò�¨U§²ªH© Þ dX·hgZ¬=�=�ed�Á��#d c dh©TpÔ�8d�µr:�¨Pdh©/gZª
ªS�Ø¼NªH¨U¬�§7ò�§¨½�ÆDÆ^ô�ÁAôhøWø^ô!��¹�¨Pdh8d�ÑA§�%�¬�©Íò�ª Þ dh¨U¨UªH¨Pd��cÖ�©�¬Y³WªH¨R·U¬�ò8dhòÍò�ª Þ dX·hgZ¬=�=�=d�Ám�#d c dh©TpÔ�8d ¯
ôhøWøD£��

µ ô5· c �Ø¾�dh{hªH¨�¸´ªHò�¬�gZ§W¨ º � Þ �=:H·hgZªH¨ Þ §W«'»T:�gZ¬�©To u ��¬�gZª�¼adX»1ªH¨S��l@©�¢´§W¨U«�ªRgPbSpH©�¬=pH§ ¯ lmuauau ¹JdX·U{
%s§W¨OpHª�§W© Þ �=:H·hgZªH¨ Þ §W«'»T:�gZ¬�©To¬¸´¹u% Þ×Þ×º�¯ ò�¬=pH¬�ªH«t�¨UªLò�ªtôhøWøWø��H^�ªH¨R·U¬MÙW©°ô!� ø²ò�¬M·R»1§W©�¬�T��ª+ªH©
�>gOg,»�� �Q�4¦2¦i¦k� ¬�ªHªHªqgR¢*pSp"� §W¨OoT�

µ £�· c¬Õ n!l #U���>gOg,»�� �Q�4¦i¦2¦k� «�§D·U¬Ó��� p*·S� �!:BÑA¬D� d"p"� ¬=�D�
µ Âh·V¼±§h¨OgidhT�Yª�¾�d�gPp���n � ·hgÔª «����>gOg,»�� �Q�4¦i¦i¦k� §D»¸ªH©H»�	·S� §W¨OoT�
µ Ã5·Un!:�©¬¡+¨U¬�ò�uN©Toh¬�©�ª"���/gOg,»�� �Q�4¦i¦i¦k� ·O:�©�� p�§W«���oW¨U¬�ò%¦�dh¨Uª"�
µ Ä�·��	§/dhò�n7�8dh¨U¬�©To�%�d"pH¬=��¬�g � ���/gOg,»�� �Q�4¦i¦i¦k� »T�ed�gR¢´§W¨U«�� pH§W«��B»�¨U§7òT:Tpqg,·i�4¦u«��"��nT%¥�
µ Ë5· Þ §W©�ò�§W¨S���/gOg,»�� �Q�4¦i¦i¦k� p*·S� ¦�¬M·Op"� ªHòT:x��p�§W©�ò�§W¨S�
µ Å�·~¹�� Õ ¨Pdh«�� ± �i� Î��h�hzB� ± �i� Î*�m��vhÎ�������� � �K�@���8� ± zB�¥� ÎVz | � � � Î�� y � � � � Î ��{i�K�czB�Mz,� � ��� � Õ¨§ ;uªH¬=�=� �h¯

ôhøWø�½Q�
µ Æ�·~¹�� Þ ��¬�ªH©���¼Jdh¨Pd"�=��ªS�X¼N¨U§QoW¨Pdh«�«�¬Y©To Þ �8d"�=��ªH©ToWª*·7¢´§W¨�l@©>gZªH¨U©�ªqg1Áhn!pjd"��ª Þ §W«'»T:�gZ¬�©To~¸(uN©/gZ¨U§D»�¬ed º �

uN© ± Î,z�{i�i�Pº � �K���'z | ���8�ª©D��� \ ²�� � Ó � ± � \¶Ú ��xB� y z�� � �K� zB� ± Î � �c{ � y �=���@vX��º ± Î,v%{�� � {i���
z | ± vhÎRvX���=��� ± Î,z,�hÎRvX��� � �K� ¯ »	Ì"oW¬�©8d�Å^ô!�H¹ Þfc ¼N¨Uª*·R· ¯ ôhøWø�½Q�

µè½fø�·�¹�� Þ ��¬�ªH© ¯ ¾r� Þ d"��ò�ªH¨ ¯ n���u|��1ªH¨hg ¯ !R�X¾-�8d�gZ¬ed��!uN©/gZ¨U§D»�¬ed���¹�¨OpÔ��¬�gZªSpqgP:�¨Uª�dh©�ò�¼NªH¨1¢´§W¨U«tdh©TpHª9§X¢
dh©6uN©/gZªH¨R»�¨U¬M·Uª�µ�ª*·U{/gZ§D»�¡+¨U¬�ò�n � ·hgZªH«�� }	zB�7Î��]vX�7z | ± vhÎRvX���=���cvD�xºV� � ���4Î � �*�K���Pº/²¦zB� y �K� � �K� ¯
ÄD£	¸�Ã º � ÃXÆ�Ë�àKÄ�½fø ¯ ôhøWøD£��

µè½D½H·L¹���ªUn�uN¹fl¬«V��§W«�ª~¼N¨U§BÑAªSpqgj���/gOg,»�� �Q�B·UªqgZ¬ed�gZ��§W«�ª"� ·R·O�D� 1ªH¨U{hªS��ª � � ªHòT:��
µè½5ô5·~µ��D¼��X¹�©�ò�ªH¨R·U§W© ¯ w�� Þ §W� ¯ uf�W!�§W¨R»1ªS�ed ¯"c �Q�	ªH1§X¢�·U{ �W¯ µ<dh© u ªH¨hgZ��¬�«�ªH¨S�8n�uN¹fl¬«V��§W«�ª"�X¹�©

u±��»1ªH¨U¬�«�ªH©/g�¬�©~¼|:�T��¬=p�Ám;uª*·U§Q:�¨OpHª Þ §W«'»T:�gZ¬�©ToT� ²¦zB�����K� � {,vX� � zB���;z | ���8� \ ²�� ¯ Â%ÃH¸Í½D½ º � ÃXÄ�à
Ä�½ ¯ ôhøWø^ô!�

µè½�£�·kli�	%s§D·hgZªH¨ ¯mÞ �	!+ª*·R·UªS��«tdh©��_Î �8� � Î � º�� , ���8� y Î � �	� | z�Î'v Ú ���Ò²¦zB� y �K� � �K� Ó � | ÎRv����4Î��	{��t�7ÎP� �
c §W¨Oo/dh©KÁ�!kd":�¢´«tdh© ¯ ½�ÆDÆDÆ��
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µè½�Âh·kli�N%s§D·hgZªH¨ ¯�Þ �N!+ª*·R·UªS��«tdh© ¯ n��±¹�:�ªSp�{hª"�¤¹���ª/¹�©8d�gZ§W« � §X¢VgZ��ª/¡+¨U¬�ò��JuN©8dhT��¬�©To{n!pjd"�edhT��ª
^V¬�¨hgP:8d"� Õ ¨Oo/dh©�¬�jd�gZ¬�§W©H·S� Ó �	��� Î��]vX� � zB�]vX�m}	zB�7Î��]vX��z | ��� y � Î,{�zB� y �K��� Î \ y�y � � {,vX� � zB��� ¯ ½�ÃH¸t£ º�¯
ôhøWø�½Q�

µè½�Ã5·kli��%s§D·hgZªH¨S� u �8d�g6lh·�gZ��ª_¡+¨U¬�òr¬¹ ¹���¨UªHª�¼N§W¬�©/g Þ ��ªSpÔ{>��¬M·hgj� � � Ó ���hzjº%vXx ¯ ½%¸tÄ º�¯ ôhøWø^ô!�
µ�¬M·R»1§W©�¬�T��ªVªH©y�>gOg,»�� �Q�4¦i¦i¦k� oW¨U¬�ò�gZ§cò8d � � pH§W«��hø^ôQ�hø�ËWôWôQ�K½føWøK½�£DÄ�� �/gZ«L�D�

µè½�Ä�· u ��¡+ªH©>gZ*·OpÔ���a;uª*·R»1§W©H·UªkgZ§Rlmdh©y%±§D·hgZªH¨ § ·¥¡ u �8d�gVlh·�gZ��ªV¡+¨U¬�ò!¢i�r� � Ó ���hzjº�vXx ¯ ½%¸tÅ º�¯ ôhøWø^ô!�
µ�¬M·R»1§W©�¬�T��ªVªH©y�>gOg,»�� �Q�4¦i¦i¦k� oW¨U¬�ò�gZ§cò8d � � pH§W«��hø^ôQ�høDÅWø�ÃQ�K½føWøK½�Æ�½Q� �/gZ«L�D�

µè½�Ë5·L¹���ªP¡s��§W8d"�m¡+¨U¬�òQ%±§W¨O:�«����/gOg,»�� �Q�4¦i¦i¦k� oW¨U¬�ò�¢´§W¨O:�«�� §W¨OoT�
µè½�Å�·
w�� c ��n!pÔ��§D»�¢ ¯ ¾r� ¿�¬�gZH¸ªH¨OoT��¡+¨U¬�òH·S�¸¹���ª
¹�§D»z¹�ªH©£_<:�ª*·hgZ¬�§W©H·S� �7{ � ���	� � .;{ ± Î,z,�hÎRvX��� � �K���

� y ��{ � vX� � �����8��zB� � Î � º¬²¦zB� y �K� � �K� ¯ ½fø	¸$ô º ��½føD£�à�½D½X½ ¯ d"oW§D·hgZ§²ò�ª
ôhøWø^ô!�
µè½�Æ�·,�	ªSoW¬�§W©��N�/gOg,»�� �Q�4¦i¦i¦k� p*·S� ³T¬�¨OoW¬�©�¬ed!� ªHòT:x�

∼
��ªSoW¬�§h©��

µ ôhø�·~¼±§"��ò�ªH¨S���/gOg,»�� �Q�4¦i¦i¦k� ·OpH¬�ªH©TpHª"� :T³Qd�� ©T����¨Uª*·Uªjd�¨PpÔ�x�B·Op�·i�X¼Hn Þ nKÂT� �/gZ«��D�
µ ôK½H· c¬Õ �|���/gOg,»�� �Q�4¦i¦i¦k� :�©�¬èÁh»8dhò�ªH¨U1§W¨U©�� ò�ª	�B»xpfôQ�B»�¨U§XÑAªSpNg�·i��«�§Q�D�
µ ôWô5·L¹���ªP¡s��§WT:H·×¼N¨U§XÑAªSpqgj���/gOg,»�� �Q�4¦i¦i¦k� oQ��§WT:H·S� §W¨OoT�
µ ôX£�·kli�s%s§D·hgZªH¨ ¯�Þ �s!+ª*·R·UªS��«tdh©���¡s��§WT:H·S��¹ c ªqgid"pH§W«'»T:�gZ¬�©ToRl@©�¢´¨PdX·hgZ¨O:TpqgP:�¨UªL¹�§c§Q��{c¬�gj� Ó �	��� Î��]vX�

� � zB�]vX�7}	zB�7Î��]vX��z | ��� y � Î,{�zB� y �K��� Î \ y�y � � {,vX� � zB��� ¯ ½D½%¸$ô º ��½D½�Ã�à�½5ôXÅ ¯ ½�ÆDÆ�Ë!�
µ ôBÂh·kli�N%s§D·hgZªH¨ ¯�Þ �N!+ª*·R·UªS��«tdh© ¯ ¡R�±¹�·O:�ò�¬�{ ¯ n���¹#:�ªSp�{hª"�§¹ n7ªSpS:�¨U¬�g � ¹�¨OpÔ��¬�gZªSpqgP:�¨Uª�¢´§W¨ Þ §W«�Á

»T:�gid�gZ¬�§W©8d"��¡+¨U¬�òH·S� uN© ± Î,z�{N�i�Pº � �K����z | ���8� ¯ ��� \ ²�� ²¦zB� | � ÎP���c{i�_zB�w²¦zB� y �K��� Î�vX��º
²¦zB�����K� � {,vX� � zB��������{��7Î � �tx¨²¦zB� | � Îi���]{N� ¯ »	Ì"oW¬�©8dX·9ÅD£�àKÆ^ô ¯ ½�ÆDÆDÅ��

µ ôDÃ5·�¹���w�� c ªH©�ªHHª*· ¯ ¼#� Þ ��³"dh© Õ §W¨R·OpÔ��§"g ¯ n���¹��#^Hdh©H·hgZ§W©�ª"� ��vX��º���z�z��_z | \ y�y � � �Pº§²�Î�x y �hzB�
�hÎRv y �Kx � Þ ; Þ ¼N¨Uª*·R· ¯ ½�ÆDÆDÄ���µ�¬M·R»1§W©�¬�T��ªVªH©y�>gOg,»�� �Q�4¦i¦i¦k� pjd�pH¨S� «td�gZ��� :
¦�d�gZªH¨O��§7§T� pjd/���8d"p"�

µ ôXÄ�·kl@¹9Ö×Á@¹Û;uªSpH§W«�«�ªH©�ò8d�gZ¬�§W©°#U� ÃhøDÆ��-l@©�¢´§W¨U«td�gZ¬Y§W©�¹�ªSpÔ��©�§Q��§Qo � Á Õ »1ªH©Án � ·hgZªH«'·,l@©>gZªH¨OpH§W©KÁ
©�ªSpqgZ¬�§W©�Á9¹���ª~µ�¬�¨UªSpqgZ§W¨ � �	¹r:�gZ��ªH©/gZ¬=pjd�gZ¬�§W©y%s¨Pdh«�ª�¦-§W¨U{ ¯ ½�ÆDÆ�Ë!�

µ ôDË5·L¹s�Dµ�¬�ªH¨U{%· ¯�Þ �X¹r�=��ªH©��T;�% Þ ôWôBÂ�Ä���¹���ª�¹V��nP¼N¨U§"gZ§!pH§Q�>^VªH¨R·U¬�§W©�½Q� ø ¯ ªH©�ªH¨U§+ò�ª�½�ÆDÆDÆ��Tn>gid�gP:H·S�
n7¹�¹�¿¶µ×¹<;�µsny¹V;9¹ Þ !R�

µ ôXÅ�·
w��Q�	¬�©�©��8;�% Þ ôDËBÂ�£��D¡+ªH©�ªH¨U¬=pVn7ªSpS:�¨U¬�g � n7ªH¨A³7¬=pHª×¹�¼|l-^VªH¨R·U¬�§W©²ô ¯ Ö�»1ò8d�gZª�½ ¯ ªH©�ªH¨U§Lò�ªuôhøWøWø��
n>gid�gP:H·S��n7¹�¹�¿¶µ×¹<;�µsny¹V;9¹ Þ !R�



ú��$ú]hx��¤�i¥î9>-Ìu $> ó�â�j

µ ôXÆ�·
w�� u ¨id � �,;�% Þ ôDË�ÂDÂT�m¡+ªH©�ªH¨U¬=pLn7ªSpS:�¨U¬�g � n7ªH¨A³7¬=pHª�¹�¼|lf^VªH¨R·U¬�§W©[ô ¯mÞ ÁÍ¾-¬�©�ò�¬�©ToD· ¯ ªH©�ªH¨U§�ò�ª
ôhøWøWø��Hn>gid�gP:H·S��n7¹�¹�¿¶µ×¹<;�µsnQ¹V;9¹ Þ !R�

µ £Wø�·�n�� c ªHò�ªH¨ ¯ ^U� u ªS�=p�� ¯ n���¹�:�ªSpÔ{hª ¯ µ���uN©ToWªH¨hgj�¬¡,nTn�Áh¹�¼|lku±�!gZªH©H·U¬�§W©H·S��l@©�¢´§W¨U«�ªLgPbSpH©�¬=pH§
¡L%�µ��õôBÂ ¯ ¡+¨U¬�ò�n7ªSpS:�¨U¬�g � u §h¨Z{c¬Y©To�¡+¨U§Q:H»�à�¹���ªV¡s��§W8d"�m¡+¨U¬�òQ%s§W¨O:�« ¯ ôhøWø�½Q�

µ £�½H·,;k� � §Q:H·O��ª �W¯ u �9¼�§Q��{ ¯ u �u%s§W¨Uò ¯ µ��rn7§Q��§T�Û;�% Þ £^ôXÅWø���l@©/gZªH¨U©�ªqgy#U� ÃhøDÆ ¼|:�T��¬=p�!+ª �
l@©�¢´¨PdX·hgZ¨O:TpqgP:�¨Uª Þ ªH¨hgZ¬Y�8pjd�gZª£dh©�ò Þ ªH¨hgZ¬Y�8pjd�gZª{;uª ³W§!pjd�gZ¬�§W©Þ�	¬M·hgj¸ Þ ;A� º ¼N¨U§h�8��ª ¯ dh�¨U¬=��ò�ª
ôhøWø^ô!�Hn>gid�gP:H·S��n7¹�¹�¿¶µ×¹<;�µsnQ¹V;9¹ Þ !R�

µ £^ô5·kl@¹9Ö×Á@¹·;uªSpH§W«�«�ªH©�ò8d�gZ¬�§W©
#U� ÄDÅWø��"l@©�¢´§W¨U«td�gZ¬�§W©t¹�ªSpÔ��©�§Q��§Qo � Á�¹�H·hgZ¨Pd"pqg¥n � ©>gid5�@¿�§"gid�gZ¬�§W©
Õ ©�ª�¸�¹sn�¿,��½ º ��nK»1ªSp ¬Y�8pjd�gZ¬�§W©Q§X¢�¾�dX·U¬=p~¿�§"gid�gZ¬�§W© ¯ ôhøWø^ô!�

µ £D£�·
w��8�	¬�©�©���;�% Þ ½�ÂcôK½Q�H¼N¨U¬Y³�d"p � uN©��8dh©TpHªH«�ªH©/g9¢´§W¨�l@©/gZªH¨U©�ªqgru|��ªSpqgZ¨U§W©�¬=p c dh¬=�D��¼adh¨hgVli� c ª*·ÍÁ
·Pd"oWª�uN©Tp ¨ � »�gZ¬�§h©·dh©�ò�¹r:�gZ��ªH©/gZ¬=pjd�gZ¬�§W©�¼N¨U§!pHªHòT:�¨Uª*· ¯ ¢´ªH�¨UªH¨U§[ò�ª�½�ÆDÆD£��¸n>gid�gP:H·S�¥n7¹�¹�¿×Á
µ9¹<;�µsn�¹V;9¹ Þ !R�

µ £XÂh·�n���¹#:�ªSp�{hª ¯ ^U� u ªS�=p�� ¯ µ��JuN©ToWªH¨hg ¯ �|��¼±ªjdh¨O��«tdh© ¯�c ��¹���§W«'»H·U§W©���;�% Þ £DÅ^ôhø��#l@©/gZªH¨U©�ªqg
#U� ÃhøDÆV¼|:�T��¬=p�!+ª � l@©�¢´¨PdX·hgZ¨O:TpqgP:�¨Uª�¸t¼�!sl º ¼N¨U§�� ��Þ ªH¨hgZ¬Y�8pjd�gZª�¼N¨U§h�8��ª ¯ Ñh:�©�¬�§�ò�ª+ôhøWøXÂT��n>gid�Á
gP:H·S��n7¹�¹�¿¶µ9¹<;�µsnQ¹V;9¹ Þ !R�

µ £�Ã5·�!R� Þ jdBÑA{h§�¦9·U{c¬ ¯ li�c%s§D·hgZªH¨ ¯ ¿,�c!kdh¨U§W©�¬M· ¯%Þ �7!+ª*·R·UªS��«tdh© ¯ n�� c dh¨hgZ¬�© ¯ u ��n7«�¬�gZ� ¯ n��^¹�:�ªSpÔ{Wª"�
¹7;uª*·U§Q:�¨OpHª c dh©8d"oWªH«�ªH©/g¶¹�¨OpÔ��¬�gZªSpqgP:�¨Uª�¢´§W¨ c ªqgid"pH§W«'»T:�gZ¬�©Totn � ·hgZªH«'·S�fuN© ± Î,z�{i�i�Pº � �K���
z | ���8� Ó ±�± ��®�� ± � ± ( ¯�©���z�Î,���i�	z y zB�V}	zD�¦�7{i�8�PºX�K� � �K�9�	�$ÎRvX���5� � ��� | z�Î ± vhÎRvX���=��� ± Î,z�{i����� � �K� ¯
»	Ì"oW¬�©8dX·9Ä^ô�àKÅ^ô ¯ ½�ÆDÆDÅ��

µ £DÄ�·
w��	¾-ª*·hgZªH¨ ¯ li�s%s§D·hgZªH¨ ¯�Þ �s!+ª*·R·UªS��«tdh© ¯ w���¹�ªHò�ª*·OpH§ ¯ n���¹�:�ªSp�{hª"�;¡T¹snTn��H¹ µ<d�gid c §5³WªH«�ªH©/g
dh©�ò©¹rpSp ª*·R·�n7ªH¨A³7¬=pHª'¢´§W¨±°Ò¬�ò�ª'¹�¨Uªjd Þ §W«'»T:�gZ¬�©To�n � ·hgZªH«'·S��uN© ± Î�²�³i�i�Pº � �K���´² | ���8�~µB���
�ª²�Î,���i�k²0¶·²B� Ó ®±� � � ±i¸ Î ¸ ���=��� ¸ ��º�� � ���4Î � �*�K���Pº'�r¹��������V� ¯ «td � §Xò�ª@½�ÆDÆDÆ��

µ £�Ë5·,�|��%�ªH¨U¨UªH¬�¨Pd ¯ ^U�9¾-ªH¨R·hgZ¬M· ¯ w��×¹�¨U«'·hgZ¨U§W©To ¯Ac ��!+ªH©�ò�H¬�ªH¨R·U{c¬ ¯ ¹�� ¿�ªS:�{W§cªqgOgZªH¨ ¯<c �u¹Jdh{�d"oW¬ ¯
;k��¾-¬�©ToBÁe°¤§ ¯ ¹���¹�«�¬�¨ ¯ ;k� c :�¨Pdh{�d�¦�d ¯¦Õ � � ªH¨U©	Ìh©�ò�ªH ¯ w�� c d"oW§�¦�dh© ¯ ¿,��¾-¬�ªH1ªH¨R·hgZªH¬�©��
Ó �	�4Î�²jºX�k³�� � ²B�©��² � Î � º©²l²B�º¶]�K� � �K��� � ��� � �»²D�*��� ��lÍ¾ c ;uªHò�1§c§W{%· ¯ ·Uª*»�gZ¬�ªH«X�¨Uª²ò�ª'ôhøWøD£��
µ�¬M·R»1§W©�¬�T��ªVªH©y�>gOg,»�� �Q�4¦i¦i¦k� ¨UªHò�¸§7§W{%·S� ¬��«�� pH§h«��

µ £DÅ�·�!R� Þ jd�ÑA{h§4¦9·U{c¬ ¯ li�	%s§D·hgZªH¨ ¯mÞ �	!+ª*·R·UªS��«tdh©���;uª*·U§Q:�¨OpHª Þ §BÁh¹r�=��§>pjd�gZ¬Y§W©z¬�© Þ §W«'»T:�gid�gZ¬�§W©8d��
¡+¨U¬�òH·S��uN© ± Î�²�³i�i�Pº � �K���C² | ���8�±©D��� Ó ª�ª�ª �r¹B�º¶k²�� � �K��²B��� � ��� ± � Î | ²�Î�� ¸ ��³i�×� � ���4Î � �*�K���Pº
²l²B�º¶]�K� � �K�Í�t� ± �'²E© � ¯ »	Ì"oW¬�©8dX·�ôK½�Æ�àTôWôXÅ ¯ ½�ÆDÆDÆ��
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µ £DÆ�·�n���%±¬�gZSoWªH¨Pd"��ò ¯ li��%s§D·hgZªH¨ ¯�Þ ��!+ª*·R·UªS��«tdh© ¯ ¡R��³^§W©y�#dX·UHª�¦9·U{7¬ ¯ °Õ�Jn7«�¬�gZ� ¯ n���¹#:�ªSp�{hª"��¹
µ�¬�¨UªSpqgZ§W¨ � n7ªH¨A³7¬=pHª~¢´§W¨ Þ §W©T�8oQ:�¨U¬�©To � ¬=oW�KÁÍ¼NªH¨1¢´§W¨U«tdh©Tp ª~µ�¬M·hgZ¨U¬�T:�gZªHò Þ §W«'»T:�gid�gZ¬�§W©H·S��uN©
± Î�²�³i�i�iº � �K���2² | ���8�:µB��� Ó ª�ª�ª �r¹B�º¶k²�� � �K�¼²B�P� � ��� ± � Î | ²�Î�� ¸ ��³i��� � ���4Î � �*�K���Pº�²l²B�º¶]�K� � �K�
�t� ± �'²lµ � ¯ »	Ì"oW¬�©8dX·9£DÄ�Ã�àK£�ËDÃ ¯ ½�ÆDÆ�Ë!�

µ Â^ø�· c ��°)dh�T� ¯ ¹s� � §4¦-ª*· ¯ n��^!+¬=�=�Yª"��;�% Þ ôWôDÃK½Q�/�	¬=oW�/g�¦-ªH¬=oW�>g�µ�¬�¨UªSpqgZ§W¨ � ¹rpSpHª*·R·¥¼N¨U§"gZ§>pH§Q��¸ê³�£ º�¯
ò�¬=pH¬�ªH«t�¨Uª+ò�ª@½�ÆDÆ�Ë!�an>gid�gP:H·S��n7¹�¹�¿¶µ×¹<;�µsny¹V;9¹ Þ !R�

µ ÂH½H·V¡R��¡+§7§cò��Ý;�% Þ ôBÅXÂ�Æ���¹���ªy�®µ×¹�¼ µ<d�gid¤l@©/gZªH¨Op��8dh©ToWª¤%±§W¨U«td�g�¸(�®µrl�% º Á'¹�ªSpÔ��©�¬=pjd"�
nK»1ªSpH¬Y�8pjd�gZ¬�§W© ¯ Ñh:�©�¬�§Xò�ªtô�øWøWø��Hn>gid�gP:H·S��n7¹�¹�¿¶µ×¹<;�µsnQ¹V;9¹ Þ !R�

µ Âcô5·±°Õ�;¹r�=�=pH§>pÔ{ ¯ ¹�� Þ ��ªH¨A³^ªH©8dh{ ¯ li�-%s§D·hgZªH¨ ¯ �|�¥¼�ªjdh¨O��«tdh© ¯ ^U�b°¤ªS�=pÔ� ¯�c �b°Ò¬=��ò�ª"�É¡s��§WT:H·
¹�§7§Q��{c¬�g#n!:H»H»1§W¨hgm¢´§W¨®µ�¬M·hgZ¨U¬�T:�gZªHò�µ<d�gid�Á�l@©/gÔª ©H·Z¬Ó³^ªHn!pH¬�ªH©TpHª"�/uN© ± Î�²4³i�i�Pº � �K���`² | ²l²B�º¶]�K� � �K�
� �¨� � ��� ª ��� Î5��¹ ± �#¹�� � ³��'��²�� ª ± ] Ï�� ¯ ôhøWø�½Q�

µ Â�£�·~¾r��¹r�=�=pH§>p�{ ¯ w��T¾-ª*·hgZªH¨ ¯ w���¾-¨Uª*·U©8dh�8dh© ¯ ¹��s�|� Þ ��ªH¨A³^ªH©8dh{ ¯ li�+%s§D·hgZªH¨ ¯TÞ �+!+ª*·R·UªS��«tdh© ¯
n�� c ªHò�ªH¨ ¯ ^U� ¿�ª�¢´ªHò�§f³"d ¯ µ��|_<:�ª*·U©8d"� ¯ n���¹�:�ªSp�{hª"�_µ<d�gid c dh©8d"oWªH«�ªH©/gLdh©�ò®¹�¨Pdh©H·1¢´ªH¨t¬�©
� ¬=oW��¼±ªH¨1¢´§W¨U«tdh©TpHª Þ §W«'»T:�gid�gZ¬�§W©8d"�m¡+¨U¬�ò�uN©^³7¬�¨U§W©�«�ªH©>g,·S� ±i¸ Î ¸ ���=����²l²B�º¶]�K� � �K�@}k²B�7Î�� ¸ � ¯
ôXÅ	¸�Ã º � ËBÂ�Æ�à�ËDËK½ ¯ «td � §²ò�ª
ôhøWø^ô!�

µ ÂDÂh·~¾r��¹r�=�=pH§!pÔ{ ¯ li��%s§D·hgZªH¨ ¯ ^U� ¿�ª�¢´ªHò�§f³"d ¯ ¹�� Þ ��ªH¨A³^ªH©8dh{ ¯ uf�Bµ�ªHªS��«tdh© ¯XÞ ��!+ª*·R·UªS��«tdh© ¯ w��"�	ªH¬=oW� ¯
¹���n7¬�« ¯ ¹��#n7��§D·U�8dh©�¬ ¯ ¾r�®µ�¨Pd"pÔ� ¯ µ��u°Ò¬=�=�Y¬=dh«@·S� � ¬=oW�KÁÍ¼NªH¨1¢´§W¨U«tdh©TpHªR;uªH«�§"gZª�¹rpSpHª*·R·kgZ§
Þ ��¬�«td�gZª�n7¬�«U:T�ed�gZ¬Y§h©µ<d�gid��¦¹ Þ �8d"����ªH©ToWª¨¼N¨U§WT��ªH« ¢´§W¨�µ<d�gid§¡+¨U¬�òÐ¹�ªSpÔ��©�§Q��§QoW¬�ª*·S�ÄuN©
± Î�²�³i�i�iº � �K���¥² | ���8������¶8� ÎB²l²B�º¶]�K� � �K�¨²l²B� | � ÎP����³i�²����²9] Ï�� ¯ ©�§f³7¬�ªH«t�¨Uª+ò�ª
ôhøWø�½Q�

µ Â%Ã5·±°Õ�7¹r�=�=pH§!pÔ{§¸´ªHò�¬�gZ§W¨ º �P¡+¨U¬�òs%±¹9¼f�7¼N¨U§"gZ§!pH§Q�|u±�!gZªH©H·U¬�§W©H·sgZ§Q%±¹9¼È¢´§W¨rgZ��ª'¡+¨U¬�ò���l@©�¢´§W¨U«�ª
gPbSpH©�¬=pH§�¡L%�µ��õôhø ¯ ¡+¨U¬�òs%±¹9¼z°¤§W¨U{c¬�©To�¡+¨U§Q:H»�à�¹���ª�¡s��§W8d"�®¡+¨U¬�òÍ%�§W¨O:�« ¯ ôhøWøD£��¥µ�¬M·R»1§BÁ
©�¬�T��ª+ªH©y�/gOg,»�� �Q�4¦i¦i¦k� oQoX¢m� §W¨Oo>��ò�§>pS:�«�ªH©>g,·S�

µ Â�Ä�·kli� c dh©�ò�¨U¬=p���ª ©�{W§ ¸´ªHò�¬�gZ§W¨ º � ¡+¨U¬�òs%±¹9¼ ¼N¨U§"gZ§>pH§Q��l@«'»�¨U§f³^ªH«�ªH©/g,·S� l@©�¢´§W¨U«�ªÞgPbSpH©�¬=pH§
¡L%�µ��õôK½ ¯ ¡+¨Z¬Yòs%±¹9¼L°¤§W¨U{c¬�©To¡+¨U§Q:H»à)¹���ªj¡s��§W8d"��¡+¨U¬�òÒ%�§W¨O:�« ¯ ôhøWøD£��wµ�¬M·R»1§W©�¬�T��ª
ªH©y�>gOg,»�� �Q�4¦i¦i¦s� oQoX¢m� §W¨Oo>��ò�§!pS:�«�ªH©/g,·S�

µ Â%Ë5·
w�� ¼±§D·hgZªS� ¯ w�� ;uª � ©�§Q��òH·S�>;�% Þ Æ�ÃXÆ��f%±¬=��ª�¹�¨Pdh©H·1¢´ªH¨Ø¼N¨U§"gZ§>pH§Q�]¸4%±¹9¼ º�¯ §"gP:��¨Uª�ò�ª�½�ÆDÅ�Ã!�/n>gid�gP:H·S�
n7¹�¹�¿¶µ×¹<;�µsny¹V;9¹ Þ !R�

µ Â�Å�·kli��%s§D·hgZªH¨ ¯ØÞ �±!+ª*·R·UªS��«tdh© ¯ w�� ¿�¬=pÔ{ ¯ n���¹�:�ªSpÔ{Wª"�Q¹���ª�¼N� � ·U¬�§Q��§Qo � §X¢¥gZ��ª�¡+¨U¬�ò��7¹�© Õ »¸ªH©
¡+¨U¬�òÞn7ªH¨A³7¬=pHª*·/¹�¨PpÔ��¬�gZªSpqgP:�¨Uª¬¢´§W¨�µ�¬M·hgZ¨U¬�T:�gZªHòÄn � ·hgZªH«'·�l@©/gZªSoW¨Pd�gZ¬�§W©��3l@©�¢´§W¨U«�ª�gPbSpH©�¬=pH§ ¯
Õ »1ªH©¬¡+¨U¬�ò�n7ªH¨A³7¬=pHªkl@©�¢´¨idB·OgZ¨O:TpqgP:�¨Uª±°¤§W¨U{c¬�©To�¡+¨U§Q:H»�à'¹���ªP¡s��§W8d"�m¡+¨U¬�òQ%s§W¨O:�« ¯ ôhøWø^ô!�
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µ Â�Æ�·kli�9%s§D·hgZªH¨ ¯¦Þ �9!+ª*·R·UªS��«tdh© ¯ w�� ¿�¬=pÔ{ ¯ n���¹�:�ªSpÔ{hª"�°¡+¨Z¬Yò4n7ªH¨A³7¬=pHª*·'¢´§W¨@µ�¬M·hgZ¨U¬�T:�gZªHò·n � ·hgZªH«
l@©>gZªSoW¨Pd�gZ¬�§h©�� ²l²B�º¶]�K��� Î ¯ £�ÃH¸tÄ º�¯ ôhøWø^ô!�

µ Ãhø�·�n��s¹�:�ªSpÔ{Wª ¯ !R� Þ jd�ÑA{h§4¦9·U{c¬ ¯ li�¸%�§D·hgZªH¨ ¯ w��¸%s¨Uª �W¯ n��]¡+¨Pdh�8dh« ¯	Þ �¸!+ª*·R·UªS��«tdh© ¯ ¹s� c d�oQ:�¬�¨Uª ¯
¹s��n�d�©�ò���§Q��« ¯ ¼���^Hdh©�ò�ªH¨U�¬=��g ¯ µ��xn7©�ªS�=��¬�©ToT� Õ »1ªH©¨¡+¨U¬�ò�n7ªH¨A³7¬=pHª*·Vl@©�¢´¨PdX·hgZ¨O:TpqgP:�¨Uª'¸ Õ ¡,n!l º
^VªH¨R·U¬�§W©°½Q� ø��yl@©�¢´§W¨U«�ªtgPbSpH©�¬=pH§ ¯�Õ »¸ªH© ¡+¨U¬�ò¤n7ªH¨A³7¬=pHª�l@©�¢´¨PdX·hgZ¨O:TpqgP:�¨Uª½°¤§W¨U{c¬�©To�¡+¨U§Q:H»jà
¹���ªP¡s��§W8d"�m¡+¨U¬�òQ%s§W¨O:�« ¯ ôhøWøD£��

µ ÃK½H·~¾r��n7§"gZ§W«td � §W¨S�X¹���ª�¡s��§WT:H·+¹�§7§Q��{c¬�g�£�¼N¨U§QoW¨Pdh«�«�ªH¨ § ·V¹f:�gZ§W¨U¬ed"� ¯ ôhøWøXÂT�@µ�¬M·R»1§W©�¬�T��ªtªH©
�>gOg,»�� �Q�4¦2¦i¦k� pjdX·Pd�Áh·U§"gZ§W«td � §W¨S� ©�ªqgN��o"g�£�Á�gP:�gZ§W¨U¬ed"�(�

µ ÃWô5·kli�"%s§D·hgZªH¨ ¯ w��1%s¨Uª �W¯ n��7¡+¨Pdh�8dh«çªqgsd"�D� c §7ò�ªS��¬�©To�n>gid�gZª�¢*:T�J;uª*·U§Q:�¨OpHª�¦u¬�gZ��°ÒªH£n7ªH¨A³7¬=pHª*·S�
µ�¬M·R»1§W©�¬�T��ªVªH©y�>gOg,»�� �Q�4¦i¦i¦k� oQ��§WT:H·S� §W¨Oo>�4¦×·Z¨1¢ ¯ «tdh¨UH§Xò�ª
ôhøWøXÂT�

µ ÃX£�·�!R� Þ jd�ÑA{W§�¦9·U{c¬ ¯ µ��"%¥�"%sªH¨OoQ:H·U§W© ¯ li�"%s§D·hgZªH¨�ªqgsd"�D�u¹���ª¥°Ün�Ám;uª*·U§Q:�¨OpHªX%�¨Pdh«�ª�¦�§W¨U{x��µ�¬M·ÍÁ
»1§W©�¬�T��ªVªH©y�>gOg,»�� �Q�4¦i¦i¦k� o"��§WT:H·S� §W¨Oo>�4¦9·U¨1¢ ¯ «tdh¨UH§Xò�ª
ôhøWøXÂT�

µ ÃBÂh· c �¥¾�dh{hªH¨ ¯ ;k�;¾¥: �c� d ¯ µU�¥�#dB¢´§W¨UªH©�jd�� ¡+¨U¬�òH·tdh©�òÈ¡+¨U¬�ò)¹�ªSpÔ��©�§Q��§QoW¬�ª*·'¢´§W¨ª°Ò¬�ò�ª�Áh¹�¨Uªjd
µ�¬M·hgZ¨U¬�T:�gZªHò Þ §W«'»T:�gZ¬�©ToT� �u² | �t� ¸ ÎP��� ± Î ¸ ³�� � ³i� ¸ ��º ª�« ¶8� Î � ����³i� ¯ £^ôH¸Í½�Ã º ��½�Â�£�Ë�à�½�ÂDÄDÄ ¯ ôhøWø^ô!�

µ ÃDÃ5·,;k� c §W¨UªH©�§ ¯ ¹��m¾r�c¹r��§W©H·U§BÁ Þ §W©�ò�ª"�
wh§Wyn!pÔ��ªHòT:T��¬�©To�dh©�ò{;uª*·U§Q:�¨OpHª c dh©8d"ohªH«�ªH©>g+¹�ªSpÔ�KÁ
©�¬�S>:�ª*·�¬�©�u|pH§W©�§W«�¬=pV¡+¨U¬�ò�uN©c³7¬�¨U§W©�«�ªH©/g,·S�fuN© ± Î�²�³i�i�Pº � �K���¨² | ���8� Ï ��� ª �7Î�²0¶8� ¸ � \ ³ Î�²����
� Î � º��@²l²B� | � ÎP����³i�t� \ ³ Î�²���� � Î � º���³T]^] ´H� ¯ ³W§Q�=:�«�ªH©QôXÆ�Ëhø�ò�ª � �0³��t�7ÎP� Ú ²B����� � �j²l²B�º¶]�K��� Î
�u³ � ����³i� ¯ »	Ì"oW¬Y©8dX·�ôDÃ�àK£^ô!�xnK»�¨U¬�©ToWªH¨ÍÁ�^�ªH¨O�ed"o ¯ ôhøWøXÂT�

µ ÃXÄ�·V¡R�X¹r�=��ª © ¯ uf�/n7ªH¬�ò�ªS� ¯ w��/n7�8d"��¢m�xn!pH¬�ª ©>gZ¬Y�8p Þ §W«'»T:�gZ¬�©ToV§W©�gZ��ª�¡+¨U¬�ò�� , ¹B��� ¯ nK»�¨Z¬Y©To�ôhøWø^ô>�õôBÂBà
£^ô ¯ ôhøWø^ô!�

µ ÃDË5·�n7ªS��¢ Áh¹�ò8dX»�gZ¬Y³Wª�¿A:�«�ªH¨U¬=pjd"�#n7§X¢�g�¦�dh¨Uª"���/gOg,»�� �Q��¬=pS�D� p*·S� :�gZ{x� ªHòT:x��¬=pS�M»�¨U§BÑAªSpqg,·i�B»8d"oWª*·i�B·Pdh©H·S�

µ ÃXÅ�·
w�� c ��n!pÔ��§D»�¢m� ¹�ªH©"¹fpqgZ¬�§W©H·_¦u��ªH©çn!:H»1ªH¨R·OpÔ��ªHòT:8��¬�©ToT� l@©�¢´§W¨U«�ªµgPbSpH©�¬=pH§á¡L%�µ�� Â ¯
n!pÔ��ªHòT:T��¬�©To8°¤§W¨U{c¬�©To ¡+¨U§Q:H» àç¹���ª ¡s��§W8d"�_¡+¨U¬�òÀ%s§W¨O:�« ¯ ôhøWø�½Q� µ�¬M·R»¸§W©�¬�T��ª ªH©
�>gOg,»�� �Q�4¦2¦i¦k� oQoX¢m� §W¨Oo>��ò�§!pS:�«�ªH©/g,·S�

µ ÃXÆ�·
w�� c �#n!pÔ��§D»�¢m�~¹ ¡+ªH©�ªH¨Pd"��¹�¨OpÔ��¬�gZªSpqgP:�¨UªP¢´§W¨kn!pÔ��ªHòT:T��¬�©To�§W©�gÔ��ª@¡+¨U¬�ò��kl@©�¢´§W¨U«�ª�gPbSpH©�¬=pH§
¹�¿r��� c¬Þ n�ÁÍ¼×½føWøWø�Á�½føWøWø^ô ¯ ¹�¨OoW§W©�©�ª�¿rd�gZ¬�§W©8d"���#dh¸§W¨Pd�gZ§W¨ �W¯ ôhøWø^ô!��uN©c³7¬edhò�§�d²wh§Q:�¨U©8d"��§X¢
¼�d�¨id��=��ªS�Hdh©�ò µ�¬M·hgZ¨U¬�T:�gZªHò Þ §W«'»T:�gZ¬�©To ¯ ·R»1ªSpH¬ed"�-¬M·R·O:�ª�§W© ¡+¨U¬�ò Þ §W«'»T:�gZ¬�©ToT��µ�¬M·R»1§W©�¬�T��ª
ªH©y�>gOg,»�� �Q�4¦i¦i¦;Á�:�©�¬Ó��� «�p*·S� dh©T�D� oW§5³T�

∼
·OpÔ��§D»�¢m�
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µ ÄWø�·
w�� c ��n!pÔ��§D»�¢m�V¹�ªH©�¹rpNgÔ¬Y§W©H·º¦���ªH©j¡+¨U¬�ò�n!p���ªHòT:T��¬�©ToT�¸¹���ª�Ö�·UªH¨sdX·�¡+¨U¬�ò�n!p���ªHòT:T��ªH¨S�<uN©
w�� ¿rdh�¨U � ·U{c¬ ¯ w�� c �#n!p���§D»�¢ ¯ w���°¤ªSoQ�edh¨U ¯ ªHò�¬�gZ§W¨Uª*· ¯ � Î � º��k����²B�7Î�³i�P� ¸ � ¸ �>���t���	�5����� ¸ ���
² | ���8� \ Î�� ¸ ��º Ç �K�t�7ÎP� Î ÎP����º�� ¯ pjdX»�R�gP:T��§²ô!�¸!s�=:�¦-ªH¨9¹fpjdhò�ªH«�¬=p ¯ ôhøWøD£��

µ Ä�½H·,;k�¥;Adh«tdh© ¯¥c �¥�	¬Y³7© �W¯�c ��n7§Q��§W«�§W©�� c d�gPp���«td�{c¬�©ToT�¦¹�©Ðu±�!gZªH©H·U¬�T��ªz%±¨Pdh«�ª�¦-§W¨U{§¢´§h¨
µ�¬M·hgZ¨U¬�T:�gZªHò�;uª�·Z§":�¨Pp ª c dh©8d"oWªH«�ªH©/gj� ²���������� Î'²l²B�º¶]�K� � �K� ¯ ôH¸$ô º ��½5ôXÆ�à�½�£DÅ ¯ ½�ÆDÆDÆ��

µ Ä^ô5·,uf� � :�ªHò�§ ¯ ;k�Jn�� c §W©/gZªH¨U§ ¯ li� c �J�-��§W¨UªH©/gZª"��u±��»1ªH¨U¬�ªH©TpHª*·t§W©§¡+¨U¬�òy;uª*·U§Q:�¨OpHª�n7ªS��ªSpqgZ¬�§W©
Þ §W©H·U¬�ò�ªH¨U¬�©To�;uª*·U§Q:�¨OpHª'¼N¨U§f�T¬�«�¬�g � �UuN© ± Î�²�³i�i�Pº � �K���¾² | ���8� Ï ��� ª �7Î�²0¶8� ¸ � \ ³ Î�²���� � Î � º��
²l²B� | � ÎP����³i��� \ ³ Î�²���� � Î � º���³T]^] ´ � ¯ ³W§Q�=:�«�ªH©'ôXÆ�Ëhø+ò�ª � �0³��t�7ÎP� Ú ²B����� � �_²l²B�º¶]�K��� Î×�u³ � ���	�
³i� ¯ »	Ì�oW¬�©8dX·T½�àKÅ��xnK»�¨U¬�©ToWªH¨ÍÁ�^�ªH¨O�ed"o ¯ ôhøWøXÂT�

µ ÄD£�· Þ �!�	¬=: ¯ �|� ` dh©To ¯ li�c%s§D·hgZªH¨ ¯ µ���¹�©ToQ:T��§T�cµ�ª*·U¬=oW©�dh©�òtu�³�d"�=:8d�gZ¬�§W©²§X¢-d,;uª�·Z§":�¨Pp ªsn7ªS��ªSpqgZ¬�§W©
%±¨Pdh«�ª�¦-§W¨U{�¢´§W¨�¡+¨U¬�ò�¹¶»H»T��¬=pjd�gZ¬�§W©H·S�VuN© ± Î�²�³i�i�Pº � �K���¿² | ���8� Ï�Ï ��� Ó ª�ª�ª �r¹B�º¶k²�� � �K�À²B�
� � ��� ± � Î | ²�Î�� ¸ ��³i��� � ���4Î � �*�K���Pº¨²l²B�º¶]�K� � �K�Í�t� ± �'² Ï�Ï�� ¯ ôhøWø^ô!�

µ ÄXÂh·,;k��¾-¨U§WH·hg ¯ °Õ� Þ �8dh© ¯ %¥��%sªH¨R·hgP� ¯ w���¡kdh¨Uò�¬�©�ªH¨ ¯ w���¼���;u§W8dh¨hg,· ¯ ¹�� � dQdX· ¯ ¾r� Á�¬�gZH1ªH¨Oo ¯	� �	;Ad�Á
ÑA¬=p ¯ w��1¹�§Q�=��ª�¢�·U¨O:�ò��¶µ�¬M·hgZ¨U¬�T:�gZªHò�;uª*·U§Q:�¨OpHª c dh©8d"oWªH«�ªH©/g�¹¶»H»T��¬=pjd�gZ¬�§W©�¹�¼|lrnK»1ªSpH¬Y�8pSd�gZ¬�§W©
½Q� ø��kl@©�¢´§W¨U«�ª�gPbSpH©�¬=pH§�¡L%�µ��õôWô ¯ µs; c ¹¶¹�°¤§W¨U{c¬�©To�¡+¨U§Q:H»¨ày¹���ª'¡s��§W8d"�Ø¡+¨U¬�ò°%s§W¨O:�« ¯
ôhøWøXÂT��µ�¬M·R»¸§W©�¬�T��ª+ªH©y�/gOg,»�� �Q�4¦i¦i¦k� oQoX¢m� §W¨Oo>��ò�§!pS:�«²ªH©>g,· � ªH©y�/gOg,»�� �Q�4¦i¦i¦k� ò�¨U«tdQd�� §W¨OoT�

µ Ä�Ã5·�%¥�K¾-ªH¨U«tdh© ¯ ;k��°¤§Q�M·U{c¬ ¯>� � Þ dX·Pdh©�§5³�d ¯ °Õ� Þ ¬�¨U©�ª ¯!� �Kµ<dh¬=� ¯>c �7%xdhªH¨U«tdh© ¯ n�� c �7%±¬=oQ:�ªH¬�¨Pd ¯
w�� � d � ª*· ¯ ¡R� Õ ¸ªH¨hgZªS�=��¬ ¯ w�� c �Vn!pÔ��§D»�¢ ¯ ¡R�fn7�8dh§ ¯ n��Vn7«td"�=�YªH© ¯ ¿,��¹s�fnK»�¨U¬�©To ¯ ¹��Vn!: ¯
µ���Â�d�oW§W¨U§7ò�©�§f³��K¹uò8dX»�gZ¬Y³Wª Þ §W«'»T:�gZ¬�©To�§W©�gZ��ª×¡+¨U¬�òPÖ�·U¬�©To¶¹¶»H»8�	ª	n�� Ó ª�ª�ª Î Î ¸ �K� ¸ ³�� � ²B���
²B� ±i¸ Î ¸ ���=��� ¸ ��º�� � ���4Î � �*�K���Pº'�r¹��������V� ¯ ½�Â�¸�Ã º � £DÄDÆ�àK£DÅ^ô ¯ ôhøWøD£��

µ ÄDÄ�·,;k�D¾¥: �c� d ¯ µ��X¹��¨Pdh«'·U§W© ¯ w���¡+¬�ò�ò � �H¿�¬�«�¨U§7òKÁ1¡U��¹�©�¹�¨OpÔ��¬�gZªSpqgP:�¨Uª;¢´§W¨�ds;uª*·U§Q:�¨OpHª c dh©8d�Á
oWªH«�ªH©/gHdh©�òtn!p���ªHòT:T��¬�©To,n � ·hgZªH«�¬�©Ld~¡s��§W8d"� Þ §W«'»T:�gid�gZ¬�§W©'¡+¨U¬�ò��xuN© ± Î�²�³i�i�Pº � �K���C² | ���8�
Ý ��� Ó ª�ª�ª Ó �	��� Î�� ¸ � � ²B� ¸ �m²l²B� | � ÎP����³i�C²B��� � ��� ± � Î | ²�Î�� ¸ ��³i�~²l²B�º¶]�K� � �K� � � \ � � ¸ � ±i¸ ³ � .`³
�V�5� � ²B���t� ± ² \ � � ¸ � ¯ ôhøWøWø!�

µ Ä�Ë5· � � Þ dX·Pdh©�§f³"d ¯ ¹����	ªSoW¨Pdh©�ò ¯ µ��:Â�d"oh§W¨U§7ò�©�§f³ ¯ %¥�;¾-ªH¨U«tdh©�� � ªS:�¨U¬M·hgZ¬=p*·�¢´§W¨6n!pÔ��ªHòT:T��¬�©To
¼adh¨Pdh«�ªqgZªH¨6n
¦�ªHª*»¤¹¶»H»T��¬=pjd�gZ¬�§W©H·�¬�©°¡+¨U¬�ò·uN©^³7¬�¨U§W©�«�ªH©/g�·S�3uN© ± Î0²�³i�i�Pº � �K���,² | ���8��¯X���
�,����� Î�²,�>�����0²B����²l²B�º¶]�K� � �K�©�¿²�Î,���i�k²0¶Ð�t��²���³T]^]^] � ¯ «td � §²ò�ª
ôhøhøWø��

µ ÄDÅ�·V¡R�%¹r�=��ªH© ¯ µ��K¹�©ToQ:T��§ ¯ li�T%s§D·hgZªH¨ ¯ ¡R���-dh©�¢´ªH¨U«tdh©�© ¯HÞ ���	¬=: ¯ ¹s��;Adhò�{hª ¯ uf�Tn7ªH¬�ò�ªS� ¯ w��Tn7�8d"��¢m�
¹���ª Þ d"pqgP:H·b°p§W¨U«��/u±��»1ªH¨U¬�«�ªH©/g,·E¦u¬�gZ��µ � ©8dh«�¬=pV;uª*·U§Q:�¨OpHª<n7ªS��ªSpqgZ¬�§W©�dh©�ò@¹r�=��§!pjd�gZ¬Y§W©X¬�©
d�¡+¨U¬�ò�uN©c³7¬Y¨Z§h©�«�ªH©>gj� Ó �	��� Î�� ¸ � � ²B� ¸ �c}k²B�7Î�� ¸ �]² | � � ���K� ± � Î | ²�Î�� ¸ ��³i�'²l²B�º¶]�K� � �K� \ ¶�¶]� � �
³ ¸ � � ²B��� ¯ ½�ÃH¸�Â º�¯ ôhøWø�½Q�
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µ ÄDÆ�·,;k�Hn�� c §W©>gZªH¨U§ ¯ uf� � :�ªHò�§ ¯ li� c �|�-��§W¨UªH©>gZª"�Áu±��»1ªH¨U¬�ªH©TpHª*·�dh¸§Q:�g�wh§W c ¬=oW¨Pd�gZ¬�§W©�§W©¸d
µ � ©8dh«�¬=p~¡+¨U¬�ò�uN©^³7¬�¨U§W©�«�ªH©/gj�auN© ± Î�²�³i�N�Pº � �K����² | ���x� ¯ ��� Ó �	��� Î�� ¸ � � ²B� ¸ ��²l²B� | � ÎP����³i��²B�
±i¸ Î ¸ ���=���¦²l²B�º¶]�K� � �K�°� ±i¸ ÎB²l²�³T]^] ´ � ¯ ³W§Q�=:�«�ªH©j½�£�ò�ªX\ º � ¸ ��³N��� � � ±i¸ Î ¸ ���=���¦²l²B�º¶]�K� � �K� �
u|�M·Uª ³7¬�ªH¨rn!pH¬�ªH©TpHª ¯ §"gP:��¨UªLò�ª
ôhøWøXÂT�

µ Ëhø�·V¡R�T�#dh©�¢´ªH¨U«tdh©�© ¯ ¡R��¹r�=��ªH© ¯ ¹s�8;Adhò�{hª ¯ uf�xn7ªH¬�ò�ªS�D��¿�§W«tdhò�¬�p c ¬=oW¨Pd�gZ¬�§W©��K¹ ¿�ª�¦`¹�§7§Q�c¢´§h¨
µ � ©8dh«�¬=p�¡L¨U¬�ò Þ §W«'»T:�gZ¬�©ToT��uN© ± Î�²�³i�N�Pº � �K���½² | ���8� Ï ]B��� Ó ª�ª�ª �r¹B�º¶k²�� � �K�Ã²B�§� � ���
± � Î | ²�Î�� ¸ ��³i��� � ���4Î � �*�K���Pº¨²l²B�º¶]�K� � �K�Í�t� ± �'² Ï ] � ¯ d"oW§D·hgZ§²ò�ª
ôhøWø�½Q�

µ ËK½H·�n��J^Hdhò���¬ � dh¨ ¯ w���µ�§W©To/dh¨U¨Pd���¹ ¼NªH¨1¢´§W¨U«tdh©TpHª Õ ¨U¬�ªH©/gZªHò c ¬=oW¨Pd�gZ¬�§W©�%±¨Pdh«�ª�¦-§W¨U{_¢´§W¨UgZ��ª
¡+¨U¬�ò���uN© ± Î�²�³i�i�Pº � �K���~² | ���8� ´ ÎOº Ó ª�ª�ª ® \ ²�� Ó �	��� Î�� ¸ � � ²B� ¸ ���r¹B�º¶k²�� � �K�Ã²B�À²���������� Î
²l²B�º¶]�K� � �K� ¸ ��º����8� � Î � ºz��²×² � Î � º�³T]^] ´ � ¯ ôhøWøD£��

µ ËWô5·�¹���µ�ª�^V¬Y³W§ ¯�c � ` dh¨U¨U§�¦ ¯ !R� c � c p Þ dh©�©��®¹ Þ §W«'»8dh¨U¬M·U§W©�§X¢®¼Jdh¨Pdh«�ªqgZªH¨�n>gP:�ò ��Þ ¨Uªjd�gZ¬�§W©
dh©�òXwh§WRn!:��«�¬M·R·U¬�§W©�¹�§c§Q�M·S�>l@©�¢´§W¨U«�ª|gPbSpH©�¬=pH§�¿�¹sn�Á�ø�½�Á�øWø^ô ¯ ¿�¹snK¹�¹uòT³�dh©TpHªHò�n!:H»¸ªH¨OpH§W«�Á
»T:�gZ¬�©Toj¸t¿�¹sn º�¯ ¿�¹snK¹ ¹�«�ª*·,;uª�·ZªSdh¨Op�� Þ ªH©>gZªH¨ ¯�c §�Ä"ªqgOg
%±¬�ªS��ò ¯mÞ ¹ ¯ ôhøWø�½Q��µ�¬M·R»1§W©�¬�T��ª
ªH©y�>gOg,»�� �Q�4¦i¦i¦s� ©8dX·S� ©xdX·Pd�� oW§f³T�";uª*·Uª	dh¨OpÔ�x�";uª*»1§W¨hg,·i��¹�ªSp���¨Uª�»¸§W¨hg,·i�WôhøWø�½Q�

µ ËX£�· c � ` dh¨U¨U§�¦ ¯ !R� c � c p Þ dh©�© ¯ ;k�D¾-¬M·¬¦�dX· ¯ ;k�W%¥��^Hdh©²ò�ªH¨]°Ò¬ ÑA©To/dQdh¨hgj�Tlm�#dh��D¹�©@¹�òT³�dh©TpHªHò
Ö�·UªH¨fl@©>gZªH¨1¢(d"pHªT¹¶»H»�¨U§/d"pÔ��¢´§W¨ Þ §W«'»T��ª���¼adh¨Pdh«�ªqgZªH¨Vn>gP:�ò � ¼N¨U§!pHª*·R·rnK»1ªSpH¬Y�8pjd�gZ¬�§W©�§W©6gZ��ª
l@©�¢´§W¨U«td�gZ¬�§W©�¼N§4¦-ªH¨¶¡+¨U¬�ò���uN© ± Î�²�³i�i�Pº � �K���¥² | ���8� Ï ��� Ó �	��� Î�� ¸ � � ²B� ¸ �×�ª²�Î,���i�k²0¶·²B� � Î � º
²l²B�º¶]�K� � �K�Í� � � Ó �Û³T]c]^] � ¯ ôhøWøWø��

µ ËBÂh·,uf� � :�ªHò�§ ¯ ;k�"n�� c §W©/gZªH¨U§ ¯ lN� c �"�-��§W¨UªH©>gZª"��u±��»1ªH¨U¬�ªH©TpHª*·N§W©P¹�ò8dX»�gZ¬Y³^ª×¡+¨U¬�òRn!pÔ��ªHòT:T��¬�©To�§X¢
¼adh¨Pdh«�ªqgZªH¨Hn
¦-ªHª*»'¹¶»H»T��¬=pjd�gZ¬�§W©H·S�xuN© ± Î�²�³i�i�Pº � �K���º² | ���8� Ï ³���º Ó �	��� Î�� ¸ � � ²B� ¸ �m²l²B� | � ÎP����³i�
²B� ±i¸ Î ¸ ������� �;� � ���4Î � �*�K���Pº ¸ ��º Ú ���t�`²�Î,��� ¸ �	�Pº ± Î�²�³i����� � �K��� ± � ± ³T]^] Ýh� ¯ »	Ì"oW¬�©8dX·LôXÅ�àK£D£��
lmuauau Þ §W«'»T:�gZªH¨rn7§>pH¬�ªqg � ¼N¨Uª*·R· ¯ ¢´ªH�¨UªH¨U§�ò�ª
ôhøWøXÂT�

µ ËDÃ5·,uf� � :�ªHò�§ ¯ ;k�an�� c §W©/gZªH¨U§ ¯ li� c �a�-��§W¨UªH©/gZª"��¹uò8dX»�gZ¬Y³Wª�n!pÔ��ªHòT:T��¬�©To£dh©�ò¸u±�TªSpS:�gZ¬�§h©Ð§W©
Þ §W«'»T:�gid�gZ¬�§W©8d"�m¡+¨U¬�òH·S� }k²B�7Î�� ¸ �d² | ����¶8� Î�³0²B�º¶]�K� � �K� ¯ ô�øWøXÂT��¸´ªH©�»�¨UªH©H·Pd º �

µ ËXÄ�·,uf� � :�ªHò�§ ¯ ;k��n�� c §W©/gZªH¨U§ ¯ li� c ���-��§W¨UªH©/gZª"�¶¹�%±¨Pdh«�ª�¦-§W¨U{�¢´§W¨¶¹�ò8dX»�gZ¬Y³WªUu±�TªSpS:�gZ¬�§W©°§W©
¡+¨U¬�òH·S� �u² | �t� ¸ ÎP��� ± Î ¸ ³�� � ³i� ¸ ��º ª�« ¶8� Î � ����³i� ¯ £XÂ�¸�Ë º � ÄD£�½�àKÄ�ÃK½ ¯ Ñh:�©�¬�§²ò�ª
ôhøWøXÂT�

µ ËDË5·
w���%s¨Uª �W¯ ¹s��¹Jdh©�©�ªH©c8d":�« ¯ li��%s§D·hgZªH¨ ¯8c �T�	¬Y³7© �W¯ n���¹�:�ªqp�{hª"� Þ §W©�ò�§W¨i�D¡R�K¹ Þ §W«'»T:�gid�gZ¬�§W©
c dh©8d"oWªH«�ªH©/g�¹roWªH©/g¶¢´§W¨ c :T��gZ¬èÁ�l@©H·hgZ¬�gP:�gZ¬Y§W©8d"��¡+¨U¬�òH·S�VuN© ± Î�²�³i�i�iº � �K���¿² | ���8� Ï ]B��� Ó ª�ª�ª
�r¹B�º¶k²�� � �K��²B�@� � ��� ± � Î | ²�Î�� ¸ ��³i�¦� � ���4Î � �*�K���Pº'²l²B�º¶]�K� � �K�²�t� ± �'² Ï ] � ¯ d"oW§D·hgZ§Vò�ªuôhøWø�½Q�

µ ËXÅ�·L¹���ª�u|:�¨U§D»¸ªjdh©¬µ<d�gid�¡+¨U¬�ò/¼N¨U§BÑAªSpqgj���/gOg,»�� �Q�4¦i¦i¦k� ªS:KÁ@ò8d�gid"oW¨U¬�ò�� §W¨OoT�



ó�â�ù ú��$ú]hx��¤�i¥î9>-Ìu $>

µ ËXÆ�·�%¥�c¡+¬ed"pH§W«�¬Y©�¬ ¯ %s¨Pdh©TpHª*·OpH§�¼N¨UªS��"��µ�ª �s©�¬�gZ¬�§W©Í§X¢�¹�¨OpÔ��¬�gZªSpqgP:�¨Uª ¯ ¹�ªSp���©�¬=pjd"�Ø¼|�edh©�dh©�ò�u�³"d�Á
�=:8d�gZ¬�§W© Þ ¨U¬�gZªH¨U¬ed×¢´§W¨Jn!p���ªHòT:T��¬�©To ¯ ;uª*·U§Q:�¨OpHª c dh©8d"oWªH«�ªH©/g ¯ n7ªSpS:�¨U¬�g � dh©�ò²wh§WPµ�ª*·OpH¨U¬M»�gZ¬�§W©��
µ�¬M·R»1§W©�¬�T��ªVªH©y�>gOg,»�� �Q�4¦i¦i¦k� ¬�©�¢´©�� ¬�gN�4¦-§W¨U{>��§/dhòKÁ�oW¨U¬Yòx��ò�§!pS:�«²ªH©>g,·S� �/gZ«�� ¯ ôhøWø�½Q�

µ ÅWø�·,uN©8dhT��¬�©To'¡+¨U¬�òH·¥¢´§W¨VuØÁh·OpH¬�ªH©TpHª�¬�©�u|:�¨U§D»1ª"���/gOg,»�� �Q�4¦i¦i¦k� ªS:KÁ@ªSoWªHªQ� §W¨OoT�
µ Å�½H·,;k��¾¥: �c� d ¯ w��¶¡+¬�ò�ò �W¯ µ��9¹��¨Pdh«'·U§W©�� ¹ Þ dX·Uª�¢´§W¨�u|pH§W©�§W« � ¡+¨U¬�òÈ¹�¨OpÔ��¬�gZªSpqgP:�¨Uª�¢´§h¨

n7ªH¨A³7¬=pHª�Á Õ ¨U¬�ªH©/gZªHò ¡+¨U¬�ò Þ §W«'»T:�gZ¬�©ToT�6uN© ± Î�²�³i�i�Pº � �K���´² | ���8� Ï ]B��� Ó ª�ª�ª Ó �	��� Î�� ¸ � � ²B� ¸ �
�,����� Î�²,�>�����0²B����²l²B�º¶]�K� � �K�©�¿²�Î,���i�k²0¶Ð�t��²�� ³T]^] Ï�� ¯ dh�¨U¬=��ò�ª
ôhøWø�½Q�

µ Å^ô5·,;k�¥¾¥: �c� d ¯ µ�� ¹��¨Pdh«'·U§W© ¯ w��×¡+¬�ò�ò � �É¹ Þ §W«'»T:�gid�gZ¬�§W©8d"�ru|pH§h©�§W« � ¢´§W¨�¡+¨U¬�ò Þ §W«'»T:KÁ
gZ¬�©To�dh©�ò°¬�g,·<l@«'»T��ªH«�ªH©/gid�gZ¬�§h©z¬�©�gZ��ª@¿�¬Y«�¨U§7òKÁ1¡Û;uª*·U§Q:�¨OpHª@¾-¨U§W{WªH¨S� Ç �%���cÎi� � ����� Î ¸ � � ²B�
²l²B�º¶]�K��� ÎT�r¹��������V� ¯ ôhøWø^ô!�

µ ÅD£�·,;k��¾¥: �c� d ¯ !R�	¾-¨Pdh©H·U§W© ¯ w��]¡+¬�ò�ò �W¯ µ��	¹��¨Pdh«'·U§W©��N¹���ªs^V¬�¨hgP:8d"�-�#dh1§W¨Pd�gZ§W¨ � �H¹ ¹�§7§Q�M·Uªqg
¢´§W¨¦ÖVgZ¬=��¬�·U¬�©To<gZ��ªi°Ò§W¨O��òKÁe°Ò¬�ò�ª�¡+¨U¬�òRgZ§Vµ�ª*·U¬=oW©�µ�¨O:ToD·S�-uN© ± Î�²�³i�i�Pº � �K���±² | ���8�¶³���º Ó ª�ª�ª
Ó �	��� Î�� ¸ � � ²B� ¸ ���r¹B�º¶k²�� � �K�Å²B�©²���������� ÎP²l²B�º¶]�K� � �K� ¸ ��º����8� � Î � ºy��²×² � Î � º�³T]^]B³ � ¯ «td � §
ò�ª
ôhøWø^ô!�

µ ÅXÂh·L¹���ª~¹¶»H»8�	ª	n/¼N¨U§XÑAªSpNg	�N�>gOg,»�� �Q�"dX»H»T��ª*·S� :Tp*·Uò�� ªHòT:��
µ Å�Ã5· � � Þ dX·Pdh©�§f³"d ¯ ¡R� Õ 1ªH¨hgZªS�=��¬ ¯ %¥�Ø¾-ªH¨U«tdh© ¯ ;k�o°¤§Q�M·U{c¬D�Q¹���ª�¹¶»H»8�	ª	nj¼�dh¨Pdh«�ªqgZªH¨Un
¦-ªHª*»

¹�ªH«'»T�ed�gZª"�	Ö�·UªH¨ÍÁm�	ª ³^ªS� c ¬�ò�òT��ª�¦�dh¨UªT¢´§W¨�gZ��ªP¡+¨U¬�ò��auN© ± Î�²�³i�i�Pº � �K���¨² | ���8������¶8� ÎB²l²B�º¶]�K�
� � �K�¬²l²B� | � ÎP����³i�²����²9]^] � ¯ ôhøhøWø��

µ ÅDÄ�·V¡R��n7�8dh§ ¯ %¥�c¾-ªH¨U«tdh© ¯ ;k�r°¤§Q�M·U{c¬D� c dX·hgZªH¨i�Qn!�ed�³Wª Þ §W«'»T:�gZ¬�©To'§W©�gÔ��ª�¡+¨U¬�ò��VuN© ± Î�²�³i�i���
º � �K���¨² | ���8�¨¯X�����,����� Î0²,�>�����0²B���'²l²B�º¶]�K� � �K�©�¿²�Î,���i�k²0¶Ð�t��²�� ³T]^]^] � ¯ «td � §²ò�ª
ôhøWøWø��

µ Å�Ë5·L¹���ªP¡+¨R¹�µsn�¼N¨U§XÑAªSpqgj���/gOg,»�� �Q����¬M»1ªH¨R·U§X¢�gj� p*·S� ¨U¬=pHª"� ªHòT:x��oW¨PdhòH·S�
µ ÅDÅ�·�%¥�m¾-ªH¨U«tdh© ¯ ¹�� Þ ��¬�ªH© ¯ !R� Þ §7§D»¸ªH¨Lªqg,d"�D�
¹���ª�¡+¨R¹�µsn�¼N¨U§BÑAªSpqgj��n7§X¢�g�¦�dh¨Uª�n!:H»H»1§W¨hg�¢´§h¨

� ¬=oW�KÁm�	ª ³WªS��¡+¨U¬�ò ¹¶»H»T��¬=pjd�gZ¬Y§W© µ�ª ³WªS��§D»�«�ªH©>gj� Ó �	��� Î�� ¸ � � ²B� ¸ �¦}k²B�7Î�� ¸ �Æ² | � � ��� ± � Î | ²�Î��
� ¸ ��³i�'²l²B�º¶]�K� � �K� \ ¶�¶]� � ³ ¸ � � ²B��� ¯ ½�ÃH¸�Â º � £^ôDË�àK£XÂ ¯ ôhøWø�½Q�

µ ÅDÆ�·�!R�N!VªH©�©�ªHò �W¯Hc � c dhH¬�©8d ¯ w�� c ªS�=��§W¨ÍÁ Þ ¨O:�«�«²ª �W¯ !R� Þ §7§D»1ªH¨ ¯ �|�±¹�§W¨UªHH§W© ¯ %¥��¾-ªH¨U«tdh© ¯
¹�� Þ ��¬�ªH© ¯!� �Kµ<dh¬=� ¯%Õ ��n7¬�ª ³WªH¨hg ¯ µ��K¹�©ToQ:T��§ ¯ li�7%�§D·hgZªH¨ ¯ µ��H¡kdh©�©�§W© ¯ �|�Twh§W��©H·R·U§W© ¯HÞ �7!+ª*·ÍÁ
·UªS��«tdh© ¯ ;k�7¹ � ò�g ¯ µ��7¹��-;uªHªHò ¯ w��mµ�§W©To/dh¨U¨Pd ¯ n���^Hdhò���¬ � dh¨ ¯ ;k��°¤§Q�M·U{c¬D�L¹�§�¦fdh¨Uò£d�%s¨Pd�Á
«�ª�¦-§W¨U{�¢´§W¨V¼N¨Uª*»8dh¨U¬�©To�dh©�ò)u±�TªSpS:�gZ¬�©To¬¹uò8dX»�gZ¬Y³Wª�¡+¨U¬�ò�¹¶»H»T��¬=pjd�gZ¬�§W©H·S�6uN© ± Î�²4³i�i�Pº � �K���
² | ���8� Ú � Ç Ú � « � � ����� Î ¸ � � ²X�/�r¹��������V� ± Î�²,�hÎ ¸ � �¿²�Î,���i�k²0¶�� Ó �	��� Î�� ¸ � � ²B� ¸ � ±i¸ Î ¸ ���=��� ¸ ��º
� � ���4Î � �*�K���Pº ± Î�²�³i����� � �K���r¹B�C¶k²�� � �K� ¯ dh�¨U¬=��ò�ª
ôhøWø^ô!�



ú��$ú]hx��¤�i¥î9>-Ìu $> ó�âjM

µ ÆWø�·�%¥�>^�¨PdQd"�M·UªH© ¯ ;k�K¹���¹ � ò�g ¯	Þ �T�|� c ªH©�ò�ª*· ¯ µ���¹��T;uªHªHò��Ø¼�ªH¨1¢´§W¨U«tdh©TpHª Þ §W©/gZ¨Pd"pqg,·S�H¼N¨UªHò�¬=p�Á
gZ¬�©ToRdh©�ò c §W©�¬�gZ§W¨U¬�©To�¡+¨U¬�ò�¹¶»H»T��¬=pjd�gZ¬�§h©�¾-ªH�8d�³7¬�§W¨S��uN© ± Î�²�³i�i�Pº � �K����² | ���8��³���º Ó �	��� Î�� ¸ �
� � ²B� ¸ ���¿²�Î,���i�k²0¶·²B� � Î � º¬²l²B�º¶]�K� � �K�Í� � � Ó �Û³T]^] Ï�� ¯ ©�§f³7¬�ªH«t�¨Uª+ò�ª
ôhøWø�½Q�

µ Æ�½H·L¹���ªUn!pjdQ�m¹�¼�¹ Þ !Ò¼N¨U§XÑAªSpqgj���/gOg,»�� �Q�4¦i¦i¦k� ©�ªqgP��¬��� §W¨Oo>�B·Opjd"�edX»8d"pÔ{x�
µ Æ^ô5·�¹��7¼±ªqgZ¬�gZªqg ¯ n��7¾�d"�=pÔ{�¢´§W¨Uò ¯ w��7µ�§W©To/dh¨U¨Pd'ªqg,d"�D�T¿A:�«�ªH¨U¬=pjd"�J�	¬��¨Pdh¨U¬�ª*·<dh©�ò�gZ��ª@¡+¨U¬�ò��1¹���ª

¡+¨R¹�µsntu±��»¸ªH¨U¬�«�ªH©>g,·l¦u¬�gZ��n!pjdQ�m¹�¼]¹ Þ !R� Ó �	��� Î�� ¸ � � ²B� ¸ �H}k²B�7Î�� ¸ �[² | � � ��� ± � Î | ²�Î�� ¸ ��³i�
²l²B�º¶]�K� � �K� \ ¶�¶]� � ³ ¸ � � ²B��� ¯ ½�ÃH¸�Â º � £�ÃXÆ�àK£�ËBÂ ¯ ôhøWø�½Q�

µ ÆD£�·L¹���ª Þ d"pqgP:H· Þ §7ò�ª�n7ªH¨A³^ªH¨S���/gOg,»�� �Q�4¦i¦i¦k� pjd"pqgP:H·PpH§7ò�ª"� §W¨OoT�
µ ÆXÂh·L¹���ªP¡+¨U¬�ò8�#dh/¼N¨U§BÑAªSpqgj���/gOg,»�� �Q�4¦i¦i¦k� oW¨U¬�òT�edh�� §W¨OoT�
µ Æ�Ã5·,uf�#n7ªH¬�ò�ªS� ¯ ¡R�c¹r�=��ªH© ¯ ¹�� c ªH¨UH{ �W¯ w�� ¿rdh�¨U � ·U{c¬D��¡+¨U¬�ò8�#dh��]¹ ¡L¨U¬�ò¬¹¶»H»T��¬=pjd�gÔ¬Y§W©z¹�§c§Q��{c¬�g

dh©�òy¹�ª*·hgZ1ªHò�� Ç �K�t�7ÎP� � ����� Î ¸ � � ²B�§²l²B�º¶]�K��� ÎT�k¹����m���V� ¯ ½�Å	¸tÅ º ��½D½�Â�£�à�½D½�ÃX£ ¯ ôhøWø^ô!�
µ ÆDÄ�·V¡R�X¹r�=��ªH© ¯ ¹s��¡+§7§7ò8d"��ª ¯ ¡R�Q�#dh©�¢´ªH¨U«tdh©�© ¯ ¹s�/;Adhò�{hª ¯ uf�>n7ª ¬�ò�ªS�D�s¹���ª Þ d�pqgP:H· Þ §cò�ª"�D¹¤¼N¨U§BÁ

T��ªH«Ýn7§Q�Y³7¬�©To�uN©c³7¬�¨U§W©�«�ªH©/g¦¢´§W¨agZ��ªT¡+¨U¬�ò���uN© ± Î�²�³i�i�iº � �K���±² | ���8�T¯X��� Ó ª�ª�ª �r¹B�º¶k²�� � �K�
²B�¨� � ��� ± � Î | ²hÎ�� ¸ ��³i�¶� � ���4Î � �*�K���Pº¬²l²B�º¶]�K� � �K�Í�t� ± �'²b¯ � ¯ «td � §²ò�ª
ôhøWøWø��

µ Æ�Ë5·L¹���ª�¹�¨U¬edh©8d¥°Ò§W¨U{ ó §4¦k���/gOg,»�� �Q�4¦i¦i¦k� gZ¨U¬edh©8d�� pH§T� :�{x�
µ ÆDÅ�·,uf� � :�ªHò�§ ¯ ;k�>n�� c §W©/gZªH¨U§ ¯ li� c �>����§W¨UªH©>gZª"��¹�©tu±��»1ªH¨U¬�«�ªH©/gid"�s%±¨Pdh«�ª�¦-§W¨U{~¢´§W¨au±�TªSpS:�gZ¬�©To

¹¶»H»T��¬=pjd�gZ¬�§W©H·�¬�©Èµ � ©8dh«�¬=p�¡+¨U¬�òÞuN©^³7¬�¨U§W©�«�ªH©/g,·j�Ûl@©�¢´§W¨U«�ª�gPbSpH©�¬=pH§)ôhøWø^ô�ÁhÂ�£ ¯ l@©H·hgZ¬�gP:�gZª
¢´§W¨ Þ §W«'»T:�gZªH¨/¹¶»H»T��¬=pjd�gZ¬�§W©H·�¬�©Ün!pH¬�ªH©TpHªydh©�òµuN©ToW¬�©�ªHªH¨U¬�©ToÀ¸*l Þ ¹sn�u º�¯ ¿�¹snK¹ �#dh©ToQ��ª �
;uª*·Uªjdh¨OpÔ� Þ ªH©/gZªH¨ ¯�� dh«'»�gZ§W«Ý^Ø¹ ¯ ©�§f³7¬�ªH«X�¨Uª+ò�ª
ôhøWø^ô!�

µ ÆDÆ�·L¹s� � §�¦-ª*·S�|;�% Þ ôWôDÃBÂT�7¹���ª,n>gZ¨U¬�©ToR;uª*»�¨Uª*·UªH©/gid�gZ¬�§W©�§X¢J�mµ9¹�¼·n7ªjdh¨OpÔ�Q%±¬=��gZªH¨R· ¯ ò�¬=pH¬�ªH«t�¨Uª
ò�ª@½�ÆDÆ�Ë!�Hn>gid�gP:H·S��n7¹�¹�¿¶µ×¹<;�µsnQ¹V;9¹ Þ !R�

µè½føWø�· � ¬�ªH¨Pdh¨OpÔ��¬=pjd"�mµ<d�gid²%±§W¨U«td�g�^VªH¨R·U¬�§W©¬Ã!�N�/gOg,»�� �Q����ò�¢m� ©Tp*·Pd�� :�¬=:Tp"� ªHòT:x� � µV%�Ã!�
µè½fø�½H·�n���^adhH��{>:�ò8dh¬ ¯ n��"¹�:�ªSpÔ{hª ¯ li��%s§D·hgZªH¨S�,;uª*»T��¬=pjd6n7ªq��ªSpqgZ¬�§W©°¬�©�gZ��ª'¡s��§WT:H·�µ<d�gid/¡+¨U¬�ò��suN©

± Î�²�³i�i�iº � �K���´² | Ó �	��� Î�� ¸ � � ²B� ¸ �~�ª²�Î,���i�k²0¶�²B�©� ¸ � ¸ �X²jº!��� � ¸ ��º�� ¸ � ¸ � ¸ �	���½²B�È²���������� Î,�
¸ ��º����8� � Î � ºz�t� ¸ � ¸ � Î � º�³T]^] Ï�����lmuauau Þ §W«'»T:�gZªH¨rn7§>pH¬�ªqg � ¼N¨Uª*·R· ¯ ôhøWø�½Q�

µè½fø^ô5·,;k�|n�� c §W©/gZªH¨U§ ¯ li� c ���-��§W¨UªH©>gZª ¯�c ��µ��an�d��edX·S�{;u§WT:H·hg c :T��gZ¬=oW¨U¬Yòj¹r�=oW§W¨U¬�gZ��«@·�¢´§W¨�gZ��ª
¿rd�³7¬�ªH¨ÍÁhn>gZ§W{Wª*·AuNS>:8d�gZ¬�§W©H·S� }k²B�7Î�� ¸ ��² | ²l²B�º¶c�%� ¸ � � ²B� ¸ � ± �#¹�� � ³�� ¯ ½�ËX£�� ÂH½5ô�à%Â�£^ô ¯ ôhøWø�½Q�



ó�ù	w ú��$ú]hx��¤�i¥î9>-Ìu $>

µè½føD£�· c �H¼N¨U¬�ªqgZ§ ¯ ;k�Tn�dh©/gZ¬ed"oW§ ¯ li� c ���-��§W¨UªH©>gZª ¯ %¥�7¹�¬�¨Pdhò�§T�m¹ c :T��gZ¬=oW¨U¬Yò6n7§Q�Y³WªH¨¦¢´§W¨HgZ��ª<l@©TpH§W«�Á
»�¨Uª*·R·U¬�T��ª�¿rdf³7¬�ª ¨1Áhn>gZ§W{hª*·VuNS>:8d�gZ¬�§W©H·�§W©�d@¾-ªH§�¦V:T��¢ Á�pS�edX·R·Vn � ·hgZªH«��auN© ± Î�²�³i�i�Pº � �K���¥² | ���8�
´ ]B����Ç Ó �	��� Î�� ¸ � � ²B� ¸ ��²l²B� | � ÎP����³i�¨²B� ±i¸ Î ¸ ���=��� ± Î�²�³i����� � �K�Í� Ó ² ±�± ] Ï�� ¯ ôhøWø�½Q�

µè½føXÂh·L¹���ªV¿�§W¨UòT:�¡+¨U¬�ò/¼N¨U§XÑAªqpqgj���>gOg,»�� �Q�4¦i¦i¦k� ©�§h¨ZòT:Toh¨Z¬Yò�� §W¨OoT�
µè½fø�Ã5· c ��¼N¬�©�ªHò�§T� �u³i�8�PºD�%� � �K��� Î �8�0²�ÎÈ¹�� \ � �
²�Î � ���K�V� ¸ ��º@�r¹��������V� ��¼N¨UªH©/gZ¬=pHª � d"�=� ¯ ½�ÆDÆ�Ã!�
µè½føDÄ�·,;k�xn�� c §W©>gZªH¨U§ ¯ uf� � :�ªHò�§ ¯ li� c �x�-�Y§W¨UªH©>gZª"��¡+¨U¬�ò6;uª*·U§Q:�¨OpHª�n7ªS��ªSpqgZ¬�§W©�¢´§W¨ Õ »H»1§W¨hgP:�©�¬M·hgZ¬=p

wh§W c ¬=oW¨Pd�gZ¬�§W©��AuN© ± Î�²�³i�i�Pº � �K���ª² | ���8�ª¯X��� Ó �	��� Î�� ¸ � � ²B� ¸ �¦²b²X� | � Îi����³i�¿²B� ±i¸ Î ¸ ���=��� ¸ ��º
� � ���4Î � �*�K���Pº�²l²B�º¶]�K� � �K�t� ª �7Î�²B� ±i¸ Î�³T]^] ´ � ¯ ³W§Q�=:�«�ªH©
ôDËXÆWø�ò�ª � �0³��t�7ÎP� Ú ²B����� � �/²l²B�º¶]�K��� Î
�u³ � ����³i� ¯ »	Ì"oW¬Y©8dX·9£DÄDÄ�àK£�ËX£��8nK»�¨U¬�©ToWªH¨ÍÁ�^�ªH¨O�ed"o ¯ d"oW§D·hgZ§²ò�ª
ôhøWøD£��

µè½fø�Ë5·�¹��1%8:�ªH©/gZª*· ¯ uf� � :�ªHò�§ ¯ ;k��n�� c §W©/gZªH¨U§ ¯ li� c ���-�Y§W¨UªH©>gZª"�¦¹Ò¡+¨U¬�ò�n!pÔ��ªHòT:T��¬�©To'¹r�=oW§W¨U¬�gU��«
Þ §W©H·U¬�ò�ªH¨U¬�©To¬µ � ©8dh«�¬=p�l@©>gZªH¨OpH§h©�©�ªSpqgZ¬�©To_¿�ªqg�¦-§W¨U{)_<:8d"��¬�g � �6uN© ± Î�²�³i�i�iº � �K���´² | ���8� ´ ÎOº
²�Î ¸ ³0²B�
( ] ´y� Î � º �¿²�Î����P�r²0¶ ¯ »	Ì"oW¬�©8dX·P½�ÃK½�à�½�ÃXÅ��c¹fpjdhò�ªH«�¬=p Þ §W«'»T:�gZªH¨ Þ ªH©/gZ¨Uª Þa` %�; Õ Á
¿ruN¹É¹�¡ ��¯ §"gP:��¨UªLò�ª
ôhøWøD£��

µè½føDÅ�·klh»1ªH¨1¢m� ¹���ª ¹ Þ ¼H�XÖ¶µ�¼ ¾�dh©�ò%¦u¬�ò�gZ� c ªjdX·O:�¨UªH«�ªH©/g ¹�§7§Q�D�
�>gOg,»�� �Q��ò8dB·Ogj� ©T�ed�©�¨j� ©�ªNgq�B¼N¨Z§BÑAªSpqg,·i��lh»1ªH¨1¢m�

µè½føDÆ�· Þ � � � � ·O: ¯ Ö,�T!+¨UªH«�ªH¨S�#lÍ¼aua;�%¥�K¹Ç%s¨Pdh«�ª�¦�§h¨Z{P¢´§W¨¦¹r:�gZ§W«td�gZ¬=p Þ §W©H·hgZ¨O:TpqgZ¬�§W©�§X¢®¼�ªH¨1¢´§W¨ÍÁ
«tdh©TpHªV¼N¨UªHò�¬=pqgZ¬�§W© c §7ò�ªS�M·S�fuN© �ª²�Î,���i�k²0¶É²B� ± Î�²A.��=� ¸ ��º Ç �i�Pº�� ¸ ³��B��� � ÎP�0³��m�Pº¨²l²B�º¶ � � ¸ �
� � ²B�x� ± Ç �'² � ¯ §"gP:��¨UªLò�ª@½�ÆDÆDÅ��

µè½D½fø�·,;k�4°¤§Q�M·U{c¬ ¯ ¿,�QnK»�¨U¬�©To ¯ w�� � d � ª*·S�s¹���ª×¿�ªqg�¦-§W¨U{�°¤ªjd�gÔ��ª ¨an7ªH¨A³7¬=pHª"�D¹ µ�¬M·hgZ¨U¬�T:�gZªHòR;uª*·U§Q:�¨ÍÁ
pHªV¼�ªH¨1¢´§W¨U«tdh©TpHª�%�§W¨UªSpjdX·hgZ¬�©Totn7ªH¨A³7¬=pHªT¢´§W¨ c ªqgid"pH§W«'»T:�gZ¬�©To�� Ç �K�t�7ÎP� � ����� Î ¸ � � ²B� ²l²B�º¶]�K�
� � �K�'�r¹��������V� ¯ ½�ÃH¸�Ã�ÁÍÄ º � ËDÃDË�à�ËBÄDÅ ¯ ½�ÆDÆDÆ��

µè½D½D½H·,;k��°¤§Q�M·U{c¬D�7µ � ©8dh«�¬=pjd"�=� � %�§W¨UªSpjdX·hgZ¬�©ToV¿�ªqgÊ¦-§W¨U{'¼�ªH¨1¢´§W¨U«tdh©TpHª¶Ö�·U¬�©TokgZ��ª¶¿�ªqg�¦�§W¨U{¨°¤ªjd�g1Á
��ªH¨rn7ªH¨A³7¬=pHª"� }k²B�7Î�� ¸ ��² | ²���������� Î'²l²B�º¶]�K� � �K� ¯ ½Q��½D½�Æ�à�½�£^ô ¯ ½�ÆDÆDÅ��

µè½D½5ô5·�n���^HdhH��{>:�ò8dh¬ ¯ w���n!pÔ��§D»�¢ ¯ li��%s§D·hgZªH¨S�P¼N¨UªHò�¬=pqgZ¬�©To�gZ��ª'¼�ªH¨1¢´§W¨U«tdh©TpHªX§X¢l°Ò¬�ò�ª�Áh¹�¨ZªSd/µ<d�gid
¹�¨Pdh©H·1¢´ªH¨R·S�¥uN© ± Î0²�³i�i�Pº � �K���¥² | ���8� Ï µB��� Ó �	��� Î�� ¸ � � ²B� ¸ � ±i¸ Î ¸ ���=��� ¸ ��º�� � ���4Î � �*�K���Pº ± Î�²�³i�����
� � �K�@�r¹B�º¶r²�� � �K� � Ó ± � ± ��³T]^]B³ � ¯ ôhøWø^ô!�

µè½D½�£�·,uf� � :�ªHò�§ ¯ ;k�Vn�� c §W©/gZªH¨U§ ¯ li� c �V�-��§W¨UªH©/gZª"�Û¹�ò8dX»�gZ¬Y³Wªj¡+¨U¬�òÄn!p���ªHòT:T��¬�©Tox§X¢Ud � ¬=oW�KÁ
¹���¨U§Q:ToW�H»T:�g¨¾-¬�§W¬�©�¢´§h¨U«td�gZ¬�p*·�¹¶»H»T��¬=pjd�gZ¬�§h©�� uN© ± Î�²4³i�i�Pº � �K����² | ���8� ¯ ��� Ó �	��� Î�� ¸ � � ²B� ¸ �
²l²B� | � ÎP����³i�±²B� ±i¸ Î ¸ ���=��� ± Î�²�³i����� � �K� ¸ ��º \ ¶�¶]� � �Pº�� ¸ �*�8��� ¸ � � ³��
� ±�± \ � ³T]^] ´ � ¯ ³^§Q�=:�«�ªH©
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£Wø�½�Æ
ò�ª � �0³��t�7ÎP� Ú ²B����� � �©²l²B�º¶]�K��� Î¶�u³ � ����³i� ¯ »	Ì"oW¬�©8dX·¥ÅXÂ^ø�àKÅXÂ%Ë!�TnK»�¨U¬�©ToWªH¨ÍÁ�^�ªH¨O�ed"o ¯ dh�¨U¬=�
ò�ª
ôhøWøXÂT�

µè½D½�Âh·,uf� � :�ªHò�§ ¯ ;k��n�� c §W©/gZªH¨U§ ¯ li� c ���-��§W¨UªH©/gZª"�z¹���ª�¡+¨U¬�ò%°Äd � %±¨Pdh«�ª�¦-§W¨U{�¢´§W¨P¹�ò8dX»�gZ¬Y³Wª
n!pÔ��ªHòT:T��¬�©To�dh©�ò�u±�TªSpS:�gZ¬�§W©z§W©�¡+¨U¬�òH·S�fuN© ± Î�²�³i�i�Pº � �K���¿² | �¿²�Î,���i�k²0¶�²B� \ º ¸ ¶]� � � � � Î � º
� � º/º��=��� ¸ ÎP�®� \�� Î � º�� ³T]^] ´ � � � �³0²B��Ë��K��³�� � ²B�°� � ������8� Ï ³����É²l²B��ÌS� ÎP����³i�,²B� ±i¸ Î ¸ ���=���
\ Î�³i� � ���0³��t�7ÎP��� ¸ ��º°²l²B�º¶ � � ¸ � � ²B� Î �0³i�K� � Ô*�8����� ± \ ² Î ³T]^] ´ � ¯ wh§Q:�¨U©8d"�V§X¢P¼Jdh¨Pd"�=��ªS�<dh©�ò
µ�¬M·hgZ¨U¬�T:�gZªHò Þ §W«'»T:�gZ¬�©To'¼N¨Pd"pqgZ¬=pHª*·S��¿�§f³"dtn!pH¬YªH©TpHª ¯ ôhøWøXÂT�9¸´ªH©�»�¨UªH©H·Pd º �

µè½D½�Ã5·,uf� � :�ªHò�§ ¯ Ö,��¾�dX·hgZ§Q�=�ed ¯ ;k�Tn�� c §W©/gZªH¨U§ ¯ li� c �T�-��§W¨UªH©/gZª"� Þ §W«'»T:�gid�gZ¬�§W©8d"�]¼N¨U§"gZªH§W«�¬=p*·9§W©
gZ��ªV¡+¨U¬�ò��2Í ²B�7Î�� ¸ �d²¬Ì Ú ��� � ����� Î ¸ � � ²B� ²b²X�º¶]�K� � �K�����e¶x�0³ � ¸ � � �����8�¿²B� � Î � º'�r¹��������V�bÌg²�Î
� � ÌS���u³ � ����³i��� ¯ ôWôH¸$ô º ��½�Æ�½�à�½�Æ^ô ¯ ¢´ªH�¨UªH¨U§�ò�ª
ôhøWøXÂT�

µè½D½�Ä�·~Ö,�;¾�dX·hgZ§Q�=�ed ¯ uf� °Õ�-!+©8dX»H» ¯¥c �a^NªH©�ò�¨O:H·OpH§Q��§T� � §�¦�gZ§§¡s:8dh¨Pdh©>gZªHª Õ »�gZ¬�«td"�Vn>gidh�¬=��¬�g �
¢´§W¨ c §D·hg�¼N¨U§"gZªH¬�©�¿rd�gZ¬Y³^ªRn>gZ¨O:TpqgP:�¨Uª*·+¬�©�gZ��ª�¼N¨U§"gZªH¬�©�µ<d�gid�¾�dh©�{x� ± Î�²B��� � ���������4Î��k³��t�7ÎP���
Ç �K��³�� � ²B� ¸ ��º � ������� � ³�� ¯ ÂDÂT� ËXÆ�àKÆDÄ ¯ ôhøWøK½Q�

µè½D½�Ë5·VÃ�gZ�`¨U§Q:�©�òÇ§X¢ Þ ¨U¬�gZ¬=pjd"�T¹¶·R·Uª*·R·Z«�ª ©>g°§X¢�gZªSp���©�¬�S>:�ª*·�¢´§W¨�»�¨U§"gZªH¬�©3n>gZ¨O:TpqgP:�¨Uª©¼N¨UªHò�¬=pqgZ¬�§W©��
�>gOg,»�� �Q�X¼N¨UªHò�¬�pqgZ¬�§W© Þ ªH©>gZªH¨S� �=��©T�(� oW§f³T��pjdX·R»�Ã!�

µè½D½�Å�·,;k��³�dh© � dh« ¯ w��	!kdh«�ªH¨U1ªHªH{ ¯�Þ �®¼Jd"�ed"pH¬�§D· ¯®Þ ��;Ad�:H·Zªq�=� ¯ %¥�7¹�8dX·Opjd"� ¯ Ö,�®¾�dX·hgZ§Q�=�ed ¯ w�� c �
%sªH¨U©8dh©�ò�ªH ¯ �|�1wh¬�«�ªH©�ªH ¯�c ��¼±§D·hgZ¬=oW§ ¯ %¥�õw���n7¬=�Y³�d ¯ w��s¹Jdh«tdh«�ª*· ¯ uf�8^V¬=oQ:�ªH¨Pd ¯ ¹��x�#d�gZ§W¨U¨Uª ¯
¹��!^Hd"��ªH©TpH¬ed ¯ %¥� c §W¨Pdh© ¯ ¹�� c § � d��J;uªHòT:TpqgZ¬Y³Wª�¡+ªH©�§W«�ª<u�³W§Q�=:�gZ¬�§W©'¬�©�¾¥:TpÔ��©�ªH¨Pd�¹¶»���¬�ò�¬èÁ
pH§Q�ed�� ± Î�²�³i�i�Pº � �K���¥²¬ÌT���8� Ú ¸ � � ²X� ¸ � \ ³ ¸ º>���¿¹½²¬Ì¶�u³ � ����³i����� a � \ ¯ ½føWø�� ÃXÅK½�à�ÃXÅDÄ ¯ ôhøWøD£��

µè½D½�Æ�·~Ö,�®¾�dX·hgZ§Q�=�ed ¯ ¹�� c § � d ¯ uf��^V¬=oQ:�ªH¨Pd ¯ ;k�"³"dh© � dh«��@¡+ªH©�§W«�¬=pPµ�ªqgZªH¨U«�¬�©8dh©>g,·+§X¢;¼N¨U§"gZªH¬�©
%±§Q��ò�¬�©Tot¹���ªH¨U«�§7ò � ©8dh«�¬=p*·S��¸´ªH©�»�¨Uª*»8dh¨Pd"pH¬MÙW© º�¯ ôhøWøXÂT�

µè½5ôhø�·
w�� � ªH¨U¨UªH¨Pd ¯ uf� � :�ªHò�§ ¯ ;k�xn�� c §W©/gZªH¨U§ ¯ li� c �x�-��§W¨UªH©/gZª"��µ�ª ³^ªS��§D»�¬�©To�¡+¨U¬�òKÁh¹Æ¦�dh¨Uª�¹¶»H»T��¬èÁ
pjd�gZ¬�§W©H·`¦u¬�gZ�/µ<; c ¹¶¹ §W©�¡s��§WT:H·ÍÁÍ¾�dX·UªHò�¡+¨U¬�òH·S��uN© ± Î�²�³i�i�Pº � �K����²¬Ì Ï ]B��� Ó �	��� Î�� ¸ � � ²B� ¸ �
²l²B��ÌS� ÎP����³i�Î²B� ±i¸ Î ¸ ���=��� ¸ ��º�� � ���4Î ��Ï �K���Pº_²l²B�º¶]�K� � �K�[� ª �7Î0²B� ±i¸ ÎV³T]^] Ýh� ¯ ³^§Q�=:�«�ªH©�£�½�Â�Æ
ò�ª � �0³��t�7ÎP� Ú ²B����� � �§²l²B�º¶]�K��� Î±Ðu³ � ����³N� ¯ »	Ì"oW¬�©8dX·×ÂcôXÆ�à%ÂD£�Ã ¯ ôhøWøBÂT�

µè½5ôK½H·
w�� � ªH¨U¨UªH¨Pd ¯ ;k�Qn�� c §W©/gZªH¨U§ ¯ uf� � :�ªHò�§ ¯ li� c �Q�-��§W¨UªH©/gZª"�Hµ<; c ¹¶¹·l@«'»T��ªH«�ªH©/gid�gZ¬�§W©T¦u¬�gZ��¬�©
gZ��ªP¡+¨U¬�ò%°)d � %±¨Pdh«�ª�¦-§W¨U{x�¥uN© ± Î�²�³i�i�Pº � �K���¨²¬ÌT���8� Ï ³���� � �»² Ï ¸ � � Î � º Ç ²�Î��K�|� �s� Ç Ï ³ � ¯
ôhøWøXÂT�

µè½5ôWô5·V¡+¨U¬�ò ¾-ªH©TpÔ��«tdh¨U{c¬�©To ;uª*·Uªjdh¨OpÔ� ¡+¨U§Q:H» à ¹���ª ¡s��§W8d"� ¡+¨U¬�ò %s§W¨O:�«��
�>gOg,»�� �Q�4¦2¦i¦k� ©8dX·S� ©xdB·id�� oW§f³T�D¡~¡L%|�X¾-ªH©TpÔ��«tdh¨U{%· ¯ ôhøWøXÂT�



ó�ù�ä ú��$ú]hx��¤�i¥î9>-Ìu $>

µè½5ôX£�·�¹���n7©8d�³^ªS� �W¯ ¡R� Þ �>:�© ¯�� � Þ dX·Pdh©�§f³"d ¯ ;k�1%H�8^Hdh©yò�ªH¨Æ°p¬ ÑA©To/dQdh¨hg ¯�c ��¹��1%�¨O:�«�{c¬�©��¥¾-ªH©KÁ
pÔ��«tdh¨U{%·T¢´§W¨�¡+¨U¬�ò Þ §W«'»T:�gZ¬�©ToT�c¹ß;uª ³7¬�ª�¦Ä§X¢ Õ ©ToW§W¬�©To�u]Ä"§W¨hg,·kdh©�ò�%8:�gP:�¨Uª@µ�¬�¨UªSpqgZ¬�§W©H·S�
\ ²��VÐ Ó � � ª~Î � Ó ²�Ð ± � Î*Ìg²�Î�� ¸ ��³i� ª � ¸ ��� ¸ � � ²B�Í�V� � � ��� ¯ £Wø	¸�Â º �õôDË�àK£^ô ¯ ôhøWøD£��

µè½5ôBÂh·,;k�f%¥�S^Hdh©Lò�ªH¨[°Ò¬ ÑA©To/dQdh¨hg ¯jc ��¹��f%s¨O:�«�{c¬�©��D¿9¹sn~¡+¨U¬�ò�¾-ªH©TpÔ��«tdh¨U{%·-^VªH¨R·U¬�§W©@½Q� ø��Ql@©�¢´§W¨U«�ª
gPbSpH©�¬=pH§T¿�¹sn�Á�ø^ô�Á�øWø�Ã ¯ ¿�¹snK¹¹uòT³�dh©TpHªHò�n!:H»1ªH¨OpH§W«'»T:�gZ¬�©To�¸t¿�¹sn º µ�¬Y³7¬M·U¬�§W© ¯ ¿�¹snK¹¹�«�ª*·
;uª*·Uªjdh¨OpÔ� Þ ªH©/gZªH¨ ¯�c §�Ä"ªqgOg�%±¬�ªS��ò ¯	Þ ¹ ¯ ôhøWø^ô!�

µè½5ôDÃ5· c �]¹��1%s¨O:�«�{c¬�© ¯ ;k�1%¥�8^Hdh©Íò�ªH¨:°Ò¬ ÑA©To/dQdh¨hgj�×¿�¹sn¨¡+¨U¬�ò¨¾-ªH©TpÔ��«tdh¨U{%·S�c¹æ¹�§c§Q�®¢´§W¨¶¡+¨U¬�ò
nK»8d"pHª�u±��»T��§W¨Pd�gZ¬�§W©��lÍ ²B�7Î�� ¸ ��²¬Ì@²���������� Î'²b²X�º¶]�K� � �K� ¯ ÃH¸t£ º �õôBÂ%Ë�àTôDÃDÃ ¯ ôhøWø^ô!�

µè½5ôXÄ�·,;k�o°¤§Q�M·U{c¬ ¯ w���¾-¨Zª�³7¬�{ ¯ ¡R� Õ 1ªH¨hgZªS�=��¬ ¯ ¿,��nK»�¨U¬�©To ¯ ¹���n!:���°[¨U¬�gZ¬�©To¨¼N¨U§QoW¨Pdh«'·kgZ�8d�gR;V:�©
u�³^ª ¨ � °ydh¨Uªt§W©�gZ��ª Þ §W«'»T:�gid�gZ¬�§W©8d"�®¡+¨U¬�ò�� Ó ª�ª�ª Î Î ¸ ��� ¸ ³�� � ²B���¨²B� ±i¸ Î ¸ ���=��� ¸ ��º'� � ���4Î � �
Ï �K���PºÎÐr¹��������V� ¯ ½5ôH¸Í½fø º ��½føDÄDÄ�à�½føDÅhø ¯ ôhøWø�½Q�

µè½5ôDË5·~µ�� � �%¾�dh¬=��ª �W¯ uf�%¾�dh¨R·USpH ¯ w��^¹s�%¾�dh¨hgZ§W©��1¹���ª�¿�¹sn@¼adh¨Pd"�=��ªS�	¾-ªH©TpÔ��«tdh¨U{%·S� Ó �	��� Î�� ¸ � � ²B� ¸ �
Í ²B�7Î�� ¸ ��²¬ÌºÐ���¶8� Î0³0²B�º¶]�K��� Î \ ¶�¶]� � ³ ¸ � � ²B��� ¯ Ã�¸�£ º � ÄX£�à�ËX£ ¯ ½�ÆDÆ�½Q�

µè½5ôXÅ�·,uf��µ�ªHªS��«tdh© ¯ w���¾¥� � gZ��ª ¯#` ��¡+¬=�9ªqg�d"�D� c dX»H»�¬�©To�¹�H·hgZ¨Pd"pqg Þ §W«'»T��ª��X°Ò§W¨U{ ó §4¦9·X§W©/gZ§
¡+¨U¬�ò�uN©c³7¬�¨U§W©�«�ªH©/g,·S�iÍ ²B�7Î�� ¸ �d²¬Ì � Î � º¬²l²B�º¶]�K� � �K� ¯ ½�¸1½ º �õôXÃ�àK£DÆ ¯ ôhøWøD£��

µè½5ôXÆ�·~µ�¬M·hgZ¨U¬�T:�gZªHò);uª*·U§Q:�¨OpHª c dh©8d"oWªH«�ªH©/gV¹¶»H»T��¬=pjd�gZ¬�§W©_¹�¼|lC°Ò§W¨U{c¬�©To¬¡+¨U§Q:H»_à°¹���ª�¡s��§W8d��
¡+¨U¬�òQ%±§W¨O:�«��N�/gOg,»�� �Q�4¦i¦i¦k� ò�¨U«tdQd�� §W¨Oo ¯ ôhøWøXÂT�

µè½�£Wø�·~¿,�h!kdh¨U§W©�¬M· ¯ ¾r��¹�§c§W©�ªH© ¯ li��%s§D·hgZªH¨S� c ¼|l Þ�� Á1¡�ô!�B¹¤¡+¨U¬�òKÁmuN©8dhT�YªHò,l@«'»T��ªH«�ªH©>gid�gZ¬Y§W©�§X¢TgZ��ª
c ª*·R·Pd"oWª@¼adX·R·U¬�©To6l@©/gZªH¨1¢(d"pHª"�¥Í ²B�7Î�� ¸ �b²¬Ì ±i¸ Î ¸ ���=��� ¸ ��º'� � ���$Î ��Ï �K���Pº_²l²B�º¶]�K� � �K� ¯ ÄD£�� ÃDÃK½�à
ÃXÄD£ ¯ ôhøWøD£��

µè½�£�½H·,uf� � :�ªHò�§ ¯ ¹����	ª*»�¬�©�ªqgOgZª ¯ ;k�-n�� c §W©/gZªH¨U§ ¯ li� c ���-��§W¨UªH©/gZª ¯ �|�x^TÌhHS>:�ªH"�Un7¬�«R:T�=d�gZ¬Y§W©H·�§X¢
c dh¨R·|l@«'»8d"pqg Þ ¨Pd�gZªH¨U¬�©ToV§W©Ld�¡+¨U¬�òRuN©^³7¬�¨U§W©�«�ªH©/gj�xuN© ± Î�²�³i�i�Pº � �K���Æ²¬Ì¥���8� Ï ��� Ó �	��� Î�� ¸ � � ²B�
� ¸ �;�ª²�Î,���i�k²0¶�²B� � Î � º/²l²B�º¶]�K� � �K� ¸ ��º Ó ��� \ ¶�¶]� � ³ ¸ � � ²B����²~� ¸ � ¸ \ � ¸ �Ñ¹�� � �X� ��\ � \ ( ] Ýh� ¯
�	ªSpqgP:�¨UªV¿�§"gZª*·u¬�© Þ §W«'»T:�gZªH¨An!pH¬�ªH©TpHª"��nK»�¨U¬�©ToWªH¨ÍÁ�^NªH¨O�ed"o ¯ ôhøWøXÂT��¸´ªH©�»�¨UªH©H·Pd º �

µè½�£^ô5·L¹�¬�ò�ª�¦�d�gZªH¨A;uª*·Uªjdh¨Op��¬¡+¨U¬�ò�¼adh¨hgZ©�ªH¨R·U��¬M»��N�>gOg,»�� �Q�4¦i¦i¦k� gZ¬�ò�ª�¦�d�gZªH¨U¨OoD»�� §W¨OoT�
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