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£<¤¦¥^¥%§%¨ª©¬«¢­¯®°­¯®°±�²F¤�³¢´S´S³¢¤6µ�£�§6²>¶@­¸·d³>¹¢º�»<¼^½)¾n¿°ÀÁ»<Â�ÃoÄÅ¿°½^Æ�Â�ÄÇ¿�½^ÀÁ¹¢¿°È<É�º�¾ËÊ
ÄÅ¿�È�À�¼ËÄ\Ì�Í�³nÌ>·¦Î°Ï°Ï�«¢¤¦Ì�·ÐÌ¦Í°¥S¨�¥)Ñ8¥)Ò¯«¢Ï°´S¥^®8ÌF«�ÓVÈÁÂ�ÔÕÀ�¹¢¿�È�À�Ö8Â�Ã�×�¾ª¿�ÄÅÄÅ¿�¾n¼eÓØ«8¤
®�³�Ì¦Î°¤Ù³�Ò�Ò¸³�®°±8Î�³�±8¥^·^Ú<ÛÕ¥)Ì�Î�·S¥'Ü°³�´S­¯®°¥ZÌ�Í°¥ Ì¬ÝV«�Þ¢¥)ßÅà)«¢®�à)¥)Ï�ÌÙ·�à)«¢®�Ì�³¢­á®�¥^¨Å­¯®
Ì�Í°­¯·%·âÌ�³�Ì¦¥^´�¥^®�Ì6­á®ã´S«¢¤�¥F¨°¥'Ì�³¢­áÒ�Ú
§äà'«8®�·âÌ¦¤Ù³�­¯®°¥^¨�´L³nÌ¦Í�¥)´L³nÌ�­¯à^³�Ò�ÓØ«¢¤�´L³�Ò¯­¯·¦´�­¸·%³S´L³nÌ¦Í�¥)´L³nÌ�­¯à^³�ÒÕ¨�¥^Ñ�­¸à'¥FÓØ«8¤

·¦Ï�¥Ëà'­áÓØß�­á®°±�·â¥)Ì�·�«�Ó6·¬Ì�¤¦Î�à;Ì¦Î�¤¦¥Ë·)å�·âÎ�àÙÍÅ³8·�·¦¥'ÌÙ·�«¢Ó%·âÌ¦¤�­¯®°±8·^å<·¦¥'ÌÙ·+«�Ó%Ì�¤¦¥^¥^·^å<·¦¥'ÌÙ·
«¢ÓæÓØ¥^³nÌ�Î°¤�¥F·âÌ¦¤�Î�à;Ì�Î°¤�¥^·^å8«8¤V«¢Ì¦Í°¥^¤�·¦Î�àÙÍW·¦¥'ÌÙ·)Ú�ç�ß+èâà)«¢®�·âÌ¦¤Ù³�­¯®°¥Ë¨�é6ÝV¥F´S¥^³�®WÌ¦Í�³�Ì
Ì�Í°¥Ð´L³nÌ�Í°¥)´L³�Ì¦­¸à)³�Ò�¨�¥)Ñ�­¸à'¥Fà)³�®�®°«�Ì�·âÏ�¥^à)­êÓØßìëníîíOÏ�«�·¦·¦­áï�Òá¥Ð·¦¥'ÌÙ·)Ú�ð-¥F·�³ªßFèâ´L³nÌ¦Í°ñ
¥^´S³�Ì¦­¸à)³¢Ò�ÓØ«¢¤�´S³¢Òá­¸·¦´�éeï�¥Ëà)³¢Î�·â¥>Ý�¥+³�¤�¥e®°«�Ì�µ�ß¢¥)ÌÙ¶�ÌÙ³�Ò¯Þ�­¯®°±L³�ï�«¢Î°ÌÐ³SÒá­¯®°±¢Î�­¯·âÌ¦­¸à
Ì�Í°¥)«8¤¦ß8å�©¬Î�·âÌe³¢ï�«8Î�ÌÐÓØ«8¤¦´L³¢ÒOÝ�³ªß�·6Ì¦«�±¢¥)®�¥)¤Ù³nÌ¦¥+·¦¥'ÌÙ·Ð«¢Ót·¬Ì�¤¦Î�à;Ì¦Î�¤¦¥Ë·)Ú�ç�ß�Î�·¦­¯®°±
Ì�Í°¥�Ì¦¥)¤�´òèâ´S³�Ì¦Í°¥^´L³nÌ¦­¸à)³¢Òóé;å�ÝV¥�´S¥^³¢®ìÌ¦Í�³nÌeÌ¦Í°¥S¥^Òá¥^´�¥^®�Ì�³�¤�ßH·¬Ì�¤¦Î�à;Ì¦Î�¤¦¥Ë·F³¢®�¨
Ì�Í°¥LÝ�³ªßH­¯®qÝ%Í°­¸àÙÍ�Ì�Í°¥)ß-³�¤�¥SÎ�·â¥Ë¨�Ì¦«Hà'¤�¥^³�Ì¦¥SÒ¯³¢¤¦±8¥)¤>·âÌ¦¤�Î�à;Ì�Î°¤¦¥Ë·>³�¤�¥L¨�¥'ô�®�¥^¨
Ï°¤�¥^à)­¯·¦¥)Ò¯ß¢Ú
ð-¥ ³¢¤¦¥�­á®�Ì¦¥^¤¦¥Ë·¬Ì�¥^¨Ç­á®bà'«¢®�·¬Ì�¤�³¢­á®°¥Ë¨o´L³nÌ�Í°¥)´L³nÌ�­¯à^³�ÒVÓØ«¢¤�´L³�Ò¯­¯·¦´L·+ÓØ«8¤�Ì¬Ý�«

¤�¥^³8·â«8®�·)õ
•
£�Í°¥)ßH³�¤�¥+Ò¯­á®�±¢Î°­¸·¬Ì�­¯à^³�Ò¯Òáßã³�Ï�Ï�¥Ë³�Ò¯­á®°±�ï�¥Ëà)³¢Î�·â¥+Ì¦Í°¥S·¦à)«¢Ï�¥+«�ÓBÌ�Í°¥�Ì¦Í°¥^«¢¤�ß
«�Ó@±¢¤Ù³�´S´L³�¤�­¯·%¤�¥^·âÌ¦¤�­¸à;Ì¦¥Ë¨æÚ�ð-¥F¤�¥'Ì�Î°¤�®�Ì�«�Ì¦Í°­¸·%­¸·¦·¦Î°¥e­á®ìö�¥Ëà;Ì�­á«8®�÷8Ú ø�Ú

•
£�Í°¥)ßã³�¤�¥+à'«8´�Ï�Î�Ì�³�Ì¦­¯«¢®�³¢ÒáÒ¯ß�³¢Ï°Ï�¥Ë³�Ò¯­á®�±Lï�¥Ëà)³�Î�·â¥eÌ�Í°¥)ßã³�Ò¯Òá«nÝùÎ�·�Ì�«W¨�¥)ñ
ô�®°¥ì¥)úLà)­á¥^®�ÌWÏ°¤�«�à)¥^·�·â­¯®°±q´S«�¨�¥)Ò¸·)ÚVð�¥Y¤¦¥)Ì¦Î°¤�®ûÌ¦«oÌ�Í°­¸·Z­¸·¦·¦Î°¥H­¯®�ö�¥^à'ñ
Ì¦­¯«¢®q÷¢Úýü�Úýþ�³¢®�¨�­á®ìö�¥Ëà;Ì¦­¯«¢®q÷8Ú ÿ�Ú ü°Ú

ð-¥ì®°«nÝ�Ì�Î°¤�®ûÌ¦«qÌ¦Í�¥ì«�Ì�Í°¥)¤LÞ8¥)ß à)«¢®�à)¥)Ï�ÌËådÒ¯¥'Ü�­¯à^³�Ò¯­ � ³nÌ�­á«8®ÕÚ��|®°¥H«�ÓeÌ�Í°¥´S«8·âÌd­¯´�Ï�«¢¤¦Ì�³¢®�ÌV¨�¥)Ñ8¥)Ò¯«¢Ï°´S¥^®8ÌÙ·B­¯®SÌ¦Í°¥F·¬Ì�Î�¨�ß�«�Óæ®�³nÌ�Î°¤Ù³�Ò°Ò¸³�®°±8Î�³�±8¥�Í�³¢·tï�¥^¥)®
Ì�Í°¥6­¯®�à'¤�¥^³8·â­¯®°±>¥)´SÏ°Í�³¢·¦­¯·B«8®SÌ¦Í°¥Ð­á´SÏ�«¢¤¦Ì�³�®�à'¥6«¢Ó�Ì�Í°¥ÐÒ¯¥'Ü�­¸à'«8®ÕÚ¢£�Í°¥^¤¦¥Ð³¢¤¦¥�Ì¬Ý�«
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Ì¬ß�Ï�¥^·@«�Ó�´S«�Ì¦­¯Ñn³nÌ�­á«8®�ÓØ«8¤<Ì�Í°­¸·)Ú�$�­¯¤�·âÌ^ån´L³¢®�ß�·âß�®�Ì�³8à;Ì¦­¸àVÏ°Í°¥)®�«¢´S¥)®�³�ån­á®�à'Ò¯Î�¨�­¯®°±
Ì�Í°«8·¦¥|³�ÌVÌ�Í°¥e­á®�Ì¦¥^¤âÓ�³8à'¥ÐÌ¦«S·â¥^´S³¢®�Ì¦­¸à)·^å�à^³�®Z¥Ë³¢·¦­áÒ¯ßLï�¥F¨�¥Ë·¦à)¤¦­¯ï�¥^¨Z«8¤V¥)Ü�Ï°Ò¯³¢­á®�¥^¨
ï�ß+¤�¥'ÓØ¥^¤¦¤�­á®�±ÐÌ�«+·âÏ�¥^à)­êô�à�Ò¯¥'Ü�­¸à)³¢Ò�­êÌ�¥)´L·B«¢¤dà)Ò¯³8·¦·¦¥^·@«¢Ó�Ò¯¥'Ü�­¸à)³�Ò�­êÌ�¥)´L·)Ú%$°«¢¤B¥)Ü°³�´�ñ
Ï°Ò¯¥¢å�·¦«¢´S¥+Ñ¢¥^¤¦ï�·�Ì�³¢Þ¢¥>Ì�Í°¤¦¥^¥�³¢¤¦±8Î°´S¥)®�Ì�·+µâ÷^³�¶�Ý%Í°­¯Òá¥�«�Ì¦Í�¥)¤Ù·Ð¨�«�®°«�Ì�µâ÷)ïY³¢®�¨
÷Ëà^¶;åÕ³¢®�¨-³�´S«¢®°±�Ì¦Í�«8·¦¥�Ì�Í�³nÌ�¨°«�åÕ·¦«¢´S¥L³�Ò¯Òá«nÝäÌ�Í°¥Z¨�«8Î°ï°Ò¯¥'ñ «¢ï�©¬¥Ëà;Ì>à'«¢®�·¬Ì�¤¦Î�à'ñ
Ì�­á«8®ãµâ÷^³�¶;å¢Ý%Í�­áÒ¯¥6«�Ì�Í°¥)¤Ù·d¨�«>®�«�Ì|µâ÷^¨�¶'å¢­¯®�·¬Ì�¥^³8¨�³¢ÒáÒ¯«nÝ%­¯®°±e«¢®°Ò¯ß�³eÏ�¤¦¥^Ï�«�·â­áÌ¦­¯«¢®�³¢Ò
«8ï�©¬¥^à'Ì>µâ÷)¥ª¶;Ú
µâ÷Ë¶ ³�Ú'&6¥FÌ¦«8Ò¯¨)(ì³¢¤¦ßW³S·¦¥^à)¤¦¥)Ì

ïOÚ *+&6¥>·�³ªÝ,(ì³¢¤¦ßìµØÌ¦«.-ËÓØ¤�«¢´/-
. . .
¶�³L·¦¥^à)¤¦¥)Ì

à¢Ú *+&6¥>·�³ªÝ ³S·¦¥^à'¤�¥'Ì+µØÌ¦«0-ªÓØ¤¦«8´/-
. . .
¶�(ì³¢¤¦ß

¨ÕÚ *+&6¥>¨�­¯Ñ�Î°Ò¯±¢¥^¨1(ì³¢¤¦ßW³S·¦¥^à)¤¦¥)Ì
¥8Ú�&6¥>¨�­¯Ñ�Î�Òá±8¥^¨ã³S·â¥Ëà'¤�¥'Ì�Ì¦«2(ì³¢¤¦ß

£�Í°¥H·¦¥^à'«8®�¨oÌ¬ß�Ï�¥ã«�ÓÐ´S«�Ì�­áÑn³�Ì¦­¯«¢® ÓØ«¢¤L·¬Ì�Î�¨�ß�­¯®°±�Ò¯¥'Ü�­¸à)³¢Òá­ � ¥Ë¨oÓØ«¢¤�´L³�Ò¯­¯·¦´L·à)«¢´S¥^·tÓØ¤¦«8´/³�Ï°Ï°Ò¯­¸à)³nÌ�­á«8®�·^Ú%3 ®�®�³nÌ�Î°¤�³¢Ò�Ò¸³�®�±¢Î�³¢±¢¥6Ï°¤�«�à'¥Ë·¦·¦­á®�±�å�Ì�Í°¥FÎ�·â¥F«�ÓOà)«¢¤¦ñ
Ï�«¢¤Ù³�Í�³¢·%ï�¥^à)«¢´S¥>Ï�«¢Ï°Î°Ò¸³�¤|³�®�¨ãà'«8¤¦Ï�«¢¤Ù³�Ì¬ß�Ï°­¯à^³�Ò¯Òáß à'«8®�·â­¸·âÌ6«�Ó@ÝV«8¤�¨°·^Ú°£�Í�Î�·^å
­áÌB­¯·B¨�¥Ë·â­¯¤Ù³�ï°Ò¯¥�Ì¦«>¨�¥)Ñ8¥)Ò¯«¢Ï�±¢¤Ù³�´S´L³�¤Ù·O­¯®L³ÐÓØ«8¤¦´L³¢Òá­¸·â´
Ì�Í�³nÌd¨�­¯¤�¥^à;Ì�Òáß�·âÎ°Ï�Ï�«8¤âÌÙ·
Ì�Í°¥+³¢·�·â«�à)­¯³�Ì¦­¯«¢®Z«¢Ó�±8¤�³¢´�´L³�Ì¦­¸à)³�Òæ·âÌ¦¤�Î�à;Ì�Î°¤�¥FÝ%­áÌ¦ÍãÝ�«¢¤Ù¨°·^Ú
£�Í°¥Hï�¥^·âÌâñ Þ�®°«nÝ%®bà)«¢®�·âÌ¦¤Ù³�­¯®°¥Ë¨Ç´L³nÌ�Í°¥)´L³�Ì¦­¸à)³�Ò�ÓØ«8¤¦´L³¢Òá­¸·â´ Î�·â¥Ë¨ ÓØ«¢¤LÌ�Í°¥

¨�¥Ë·¦à)¤¦­¯Ï�Ì�­á«8®b«¢Ó>®�³nÌ�Î°¤�³¢Ò6Ò¸³�®°±8Î�³�±8¥ã·¦ß�®�Ì�³nÜb­¯·ZÌ¦Í°¥54V«¢®�Ì¦¥)Ü�Ìâñ6$°¤�¥)¥ì²F¤�³¢´S´S³¢¤
µ748$<²>¶;Ú.9Ð«�Ì%à'«¢­¯®�à)­¯¨�¥^®�Ì�³�Ò¯Ò¯ß¢å:48$<²e·VÝV¥^¤¦¥F¨�¥'ô�®�¥^¨Zï�ßHµ;4VÍ�«¢´L·âÞ�ßã÷=<�þ%>¢¶;å¢Ò¸³ªß�ñ
­¯®°±FÌ¦Í°¥�ÓØ«8Î°®�¨°³�Ì¦­¯«¢®�ÓØ«¢¤Bï�«�Ì¦Í�Ì�Í°¥�ÓØ«¢¤�´S³¢Ò°·¬Ì�Î�¨�ß+«¢Ó�®�³nÌ¦Î�¤�³¢Ò�Ò¸³�®�±¢Î�³¢±¢¥^·<Ý%­áÌ¦Í°­¯®
Ò¯­á®�±¢Î°­¸·¬Ì�­¯à^·Õ³�®�¨eÌ¦Í°¥V·¬Ì�Î�¨�ßF«�Ó�ÓØ«¢¤�´L³�Ò�Ò¸³�®�±¢Î�³¢±¢¥^·�Ý%­áÌ¦Í�­á®>Ì�Í°¥)«8¤¦¥)Ì¦­¸à)³¢Ò¢à'«8´�Ï�Î�Ì¦¥^¤
·�à'­¯¥)®�à)¥¢ÚËð�Í°­¯Òá¥�48$<²e·@à'«8®�Ì¦­¯®�Î�¥dÌ¦«Fï�¥V­¯´SÏ�«8¤âÌÙ³�®�Ì<Ì�«�«¢Ò¸·O­¯®�à)«¢´SÏ°Î�Ì�¥)¤@·¦à)­á¥^®�à'¥8å
Ì�Í°¥)­¯¤6³�Ï°Ï�¥^³¢Ò�Ì¦«LÒ¯­á®�±¢Î°­¸·¬ÌÙ·�Í�³¢·�¥^ï°ï�¥^¨æå�ÓØ«8¤�Ì¬ÝV«S¤�¥^³8·â«8®�·)õ

•
48$<²e·@³�Ï°Ï�¥^³¢¤�Ì¦«FÍ�³ªÑ¢¥tÌ¦Í°¥�Ý%¤�«¢®°±F¨�¥^·�à'¤�­áÏ°Ì¦­¯Ñ¢¥�Òá¥^Ñ¢¥)Ò�ån·â­¯®�à)¥tÌ�Í°¥)ß�¨°«|®°«¢Ì
³�Ò¯Òá«nÝ
Î�·ÐÌ¦«Z¥Ë³¢·¦­áÒ¯ßã·¬ÌÙ³nÌ¦¥�Ì¦Í°¥�Þ�­á®�¨ì«�ÓdÒ¯¥'Ü�­¯à^³�Ò<­á®�ÓØ«8¤¦´L³�Ì¦­¯«¢®H´S¥)®�Ì¦­¯«¢®�¥^¨
³�ï�«nÑ¢¥¢Ú@?�ð�¥>¥)Ü�Ï°Òá«8¤¦¥|Ì¦Í�­¯·%­¸·�·âÎ°¥e´S«¢¤�¥e­á®ìö�¥Ëà;Ì�­á«8®�÷8Ú ü°Ú

•
ö�Ì�³¢¤âÌ�­á®°±�·âÍ�«¢¤¦Ì¦Ò¯ßS³�ÓîÌ¦¥^¤VÌ�Í°¥F­á®�Ì¦¤�«�¨�Î�à'Ì¦­¯«¢®W«¢Ó�48$<²e·^å8Ì¦Í°¥^¤¦¥FÝ�³8·Và)«¢®�·¦­¸¨�ñ
¥)¤Ù³�ï°Ò¯¥6¨�¥)ï�³nÌ¦¥6³8·@Ì¦«>Ý%Í�¥'Ì¦Í�¥)¤V³¢ÒáÒ�®�³nÌ�Î°¤�³¢Ò°Ò¸³�®°±8Î�³�±8¥^·@à)³¢®�ï�¥Ð¨�¥Ë·¦à)¤¦­¯ï�¥^¨
ï�ß+³	48$<²�Ún£�Í°­¸·@¨�¥)ï�³nÌ¦¥%³¢Ï°Ï�¥Ë³�¤Ù·ÕÌ�«|Í�³ªÑ¢¥Và)¥^³8·â¥Ë¨+³nÓîÌ�¥)¤%µÁö�Í�­á¥^ï�¥^¤%÷=<�A�þ¢¶
³�¤�±¢Î°¥Ë¨FÌ¦Í�³�Ì�¨°³�Ì�³�ÓØ¤�«¢´äö�Ý%­¸·¦·�²F¥)¤�´S³¢®�à)³¢®>ï�¥V­á®�Ì�¥)¤�Ï°¤¦¥)Ì¦¥Ë¨>³¢·O·¦Í°«nÝ%­¯®°±
Ì¦Í�³�Ì6­êÌÐà^³�®°®°«¢Ì%ï�¥>±8¥)®°¥^¤�³�Ì¦¥^¨Wï�ß�³B48$<²�Ú

£�Í�Î�·^åÕÌ¦Í�¥)¤�¥LÍ�³¢·>ï�¥)¥^®Å³HÝ%­¸¨�¥'ñ ·âÏ�¤¦¥Ë³¢¨-à'«¢®�à'Ò¯Î�·â­¯«¢®-Ì�Í�³nÌ�Ý�¥L®°¥^¥^¨-Ì¦«Y±¢«
ï�¥)ß8«¢®�¨/48$�²�­¯®Z¨�¥)ô�®°­¯®°±�³eÓØ«8¤¦´L³¢Òá­¸·â´0ÓØ«¢¤V®�³nÌ�Î°¤�³¢Ò°Ò¸³�®°±8Î�³�±8¥6·âß�®�Ì�³�Ü�Ú�£�Í°¥)¤�¥
Í�³ªÑ8¥eï�¥^¥)®ãÌ¬Ý�«LÝ�³ªß�·�­¯® Ý%Í�­¯àÙÍãÌ�Í°­¯·ÐÍ�³¢·6ï�¥^¥)®ì¨�«8®°¥¢Ú:3 ®ãÌ�Í°¥>ô�¤Ù·âÌÐ³�Ï°Ï°¤�«8³8àÙÍÕå
Ì�Í°¥	48$�²ù­¯·�´L³�­¯®�Ì�³¢­á®°¥Ë¨æå�ï°Î�Ì%³>ÓØ«¢¤�´L³�Ò�¥'Ü�Ì¦¥^®�·¦­á«8®Z­¯·�³8¨°¨�¥^¨ÕÚ%3 ®WÌ¦¤Ù³�®�·âÓØ«¢¤�´L³nñ
Ì�­á«8®�³�Ò�±¢¤Ù³�´S´L³�¤Fµ;4VÍ°«8´L·âÞ�ßH÷=<�þ%>¢¶;å�³�® ­á®°­áÌ¦­¸³�Òæ·âÌ¦¤�Î�à;Ì�Î°¤�¥|­¸·�±¢¥^®°¥)¤Ù³nÌ�¥^¨LÎ�·¦­¯®°±
CED�FHGIDKJLD�M�NPO+M�Q8R6S�M�TLUWVEXZYZ[#\]Q^RP_IQ^RE`aRPb�Sa`'M�bcM�SaSaRPd'_eSfS;ghgEi#RPQajPgZd'R�SakIR'OIRP`;jPQ^lm_eS;l i#RTmlmd'l S7M�SalmgZbI`ng�oWprq:D�U
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³�48$<²�å�Ý%Í°­¸àÙÍY­¸·>·âÎ�ï�·â¥e��Î°¥)®�Ì¦Ò¯ßìàÙÍ�³¢®°±¢¥Ë¨Hï�ßãÌ¦¤Ù³�®�·âÓØ«¢¤�´L³nÌ¦­¯«¢®�·)ÚH3 ®�ÛO¥'Ü�­¯à^³�Òáñ
$�Î°®�à;Ì�­á«8®�³�Ò�²F¤�³¢´S´S³¢¤tµ�Û�$<²>¶tµ^�>³�Ï�Ò¯³¢®+³�®�¨+ç�¤�¥^·¦®�³�®S÷e<�A8ü8¶;å;Ì�Í°¥Và)«¢®�·âÌ¦­áÌ¦Î�¥)®�Ì
µÁà;ñ¬¶%·¬Ì�¤¦Î�à;Ì¦Î�¤¦¥+­¸·F¨�¥^·�à'¤�­áï�¥^¨ãï�ßã³�48$<²�å�ï°Î�ÌF­êÌÙ·|¨°¥)¤�­áÑn³nÌ�­á«8®H­¯·|à'«8®8Ì�¤¦«8Òá¥Ë¨ ï�ß
³-·â¥^Ï�³�¤Ù³nÌ�¥ZÓØÎ°®�à;Ì¦­¯«¢®�³�Ò+µîÓîñ¬¶S·âÌ¦¤�Î�à;Ì�Î°¤¦¥8Ú�3 ®�&Ð¥^³¢¨�ñ7�|¤¦­¯Ñ¢¥^®��dÍ�¤�³8·â¥Hö�Ì¦¤�Î�à'Ì¦Î°¤�¥
²F¤Ù³�´S´L³�¤+µa&��Vö°²>¶�µ��@«¢Ò¯Ò¸³�¤Ù¨ ³¢®�¨Hö�³�±H÷e<�<���¶;å�Ì�Í°¥�48$�² ­¸·�µ�¥^·�·â¥^®8Ì�­¯³¢ÒáÒ¯ß°¶�¤¦¥)ñ
ÌÙ³�­¯®°¥^¨q³¢·eï�³¢àÙÞ�ï�«8®°¥¢åæï�Î�Ì�­áÌ+­¯·+³¢Î°±¢´S¥^®8Ì�¥^¨�Ý%­êÌ�ÍoÎ°®°Ò¯­á´S­áÌ¦¥Ë¨-ÓØ¥^³nÌ�Î°¤�¥Z·¬Ì�¤¦Î�à'ñ
Ì�Î°¤¦¥Ë·)Ú�3 ®Ç³�Ò¯ÒVà^³¢·¦¥^·^åæÌ¦Í°¥�¨�¥^·�à'¤�­áÏ°Ì¦­¯Ñ¢¥ZÏ�«nÝV¥^¤+­¸·+­¯®�à'¤�¥^³8·â¥Ë¨æåO³¢·+­¯·+Ì¦Í°¥WÓØ«¢¤�´S³¢Ò
Ï�«nÝV¥^¤^å@·¦«YÌ�Í�³nÌLÌ�Í°¥ Ì¬ÝV«-Ï°¤�«¢ï°Ò¯¥)´L·S¨�¥^·�à'¤�­¯ï�¥Ë¨ ³¢ï�«nÑ8¥�³�¤�¥ ï�«¢Ì¦Íb«nÑ¢¥)¤Ùà'«8´S¥¢Ú
&Ð«nÝV¥^Ñ¢¥)¤Ëå�³nÌ%Ì�Í°¥�·�³�´S¥eÌ¦­¯´S¥¢å°Ì�Í°¥+¤�¥^·¦Î°ÒáÌ¦­¯®°±SÓØ«¢¤�´L³�Ò¯­¯·¦´L·%³�¤�¥F®�«ZÒá«8®°±¢¥^¤6à'«8®�ñ
·âÌ¦¤Ù³�­¯®°¥^¨�� � £�Í°­¸·SÝ�³8·S·âÍ°«nÝ%®bï�ß�µ��@¥)Ì¦¥)¤Ù·L³�®�¨��%­áÌ�àÙÍ�­á¥o÷e<�>nø�¶>ÓØ«8¤SÌ¦¤Ù³�®�·âÓØ«¢¤¦ñ
´L³nÌ�­á«8®�³�ÒÐ±¢¤Ù³�´S´L³�¤ËåBï�ß
µ^(Y³nÜ�ÝV¥^ÒáÒ|³�®�¨��>³¢Ï°Ò¯³¢®
÷=<�<8ø8¶�ÓØ«8¤WÛ�$�²�åV³�®�¨ûï�ß
µ74�³�¤�Ï�¥^®8Ì�¥)¤e÷=<%<°÷ª¶BÓØ«8¤�&��Vö°²�Ú
3 ®-Ì¦Í°¥Z·¦¥^à)«¢®�¨-³�Ï�Ï°¤¦«�³¢àÙÍÕå�48$<²ò­¸·>®°«�Ì>´L³�­¯®�Ì�³¢­á®°¥Ë¨æåæ¥)Ñ8¥)®o³¢·>³ãà)«¢´SÏ�«¢ñ

®°¥^®�Ì^ÚOð�Í�³nÌ�­¸·�´S³¢­á®�ÌÙ³�­¯®°¥^¨q­¸·>Ì�Í°¥�·¦Ï°­¯¤¦­áÌ�«¢Ó�48$�²�õ�³Y·â­¯´SÏ°Òá¥WÓØ«¢¤�´L³�Ò¯­¯·¦´�­¯®
Ý%Í°­¸àÙÍì³W·¦¥=��Î°¥^®�à'¥�«�Ótà'«8®�Ì¦¥'Ü�Ì¦ñÁÓØ¤�¥)¥>¤�¥)Ý%¤�­êÌ�¥�·âÌ¦¥)Ï�·Ðß�­¯¥)Ò¸¨°·6Ì�Í°¥�¤�¥^·¦Î°ÒáÌ^Ú�£�Í°­¯·|­¸·
Ì�Í°¥+³�Ï°Ï�¤¦«�³¢àÙÍLÓØ«8ÒáÒ¯«nÝV¥Ë¨Wï�ßW£�§6²�å°­¯®ãÝ%Í°­¯àÙÍ Ì�Í°¥+·¬Ì�¤¦­¯®°±S¤�¥)Ý%¤�­êÌ�­á®°±S«¢Ó]48$<²0­¸·
¤�¥)Ï°Ò¸³¢à)¥^¨�ï�ßZÌ¦¤�¥)¥>¤�¥)Ý%¤�­áÌ¦­¯®°±�Ú�§|·6³L¤�¥^·¦Î°ÒáÌ^å�£�§6² Ï�¤¦«nÑ�­¸¨�¥^·�Î�·ÐÝ%­êÌ�ÍãÌ¦Í°¥�¤¦­¯±¢Í�Ì
¨�¥Ë·¦à)¤¦­¯Ï�Ì�­áÑ8¥tÒ¯¥)Ñ¢¥^Ò�ÓØ«¢¤B¨�¥)Ñ8¥)Ò¯«¢Ï°­¯®°±F³ÐÒ¯¥'Ü�­¸à)³�Ò¯Ò¯ß8ñ «¢¤�­¯¥)®�Ì¦¥Ë¨e¤¦¥^Ï°¤¦¥Ë·â¥^®�Ì�³nÌ�­á«8®+«�Ó�®�³nÌ¦ñ
Î°¤Ù³�Ò<Ò¯³¢®°±¢Î�³�±¢¥�·âß�®�Ì�³�Ü�å�­á®�à'Ò¯Î�¨�­¯®°±WÌ�Í°¥�­¯®�Ì¦¥^¤âÓ�³8à'¥+Ì�«�·¦¥)´L³�®�Ì�­¯à^·)Úæö�Ï�¥^à'­áô�à^³�Ò¯Òáß8å
£�§6²�³�Ò¯Òá«nÝ6·�Î�·�Ì¦«-¨�¥)Ñ8¥)Ò¯«¢ÏÅ±8¤�³¢´�´L³¢¤�·>Ý%Í�­¯àÙÍÇ³¢¤¦¥�í������^�Ùë�í����e����åd³�®�¨ÇÝ%Í°«8·¦¥
¨�¥^¤¦­¯Ñn³nÌ�­á«8®�·6¤�¥)Ï°¤�¥^·¦¥)®�ÌÐ·âÌ¦¤�Î�à;Ì�Î°¤Ù³�ÒO­¯®�ÓØ«8¤¦´L³nÌ�­á«8®HÝ%Í°­¸àÙÍ�48$<²e·Fà)³¢®°®°«�Ì|¤¦¥^Ï°¤¦¥)ñ
·¦¥)®�Ì^Ú�§�ÌFÌ¦Í°¥S·¦³¢´S¥+Ì¦­¯´S¥¢åæ£�§6² ­¯·F³Wà)«¢®�·âÌ¦¤Ù³�­¯®°¥Ë¨H´L³nÌ¦Í�¥)´L³nÌ�­¯à^³�Ò<ÓØ«¢¤�´S³¢Òá­¸·¦´
Ý%­áÌ¦ÍH³�Ï�Ï�¥Ë³�Ò¯­á®°±�ÓØ«¢¤�´L³�ÒÕ³¢®�¨ãà'«¢´SÏ°Î°Ì�³nÌ�­á«8®�³�Ò�Ï°¤�«¢Ï�¥)¤¦Ì¦­¯¥^·^Ú
3 ®oÌ�Í°­¯·�àÙÍ�³¢Ï�Ì¦¥^¤^å<ÝV¥Z­¯®�Ì¦¤�«�¨�Î�à'¥ £<§6²�³¢®�¨o¨�¥Ë·¦à)¤¦­¯ï�¥�·â«8´�¥�«�Ó�Ì¦Í�¥WÝ�«¢¤�Þ

¨�«8®°¥%Î�·¦­á®�±�£<§6²�Ú8ð�¥|·¬ÌÙ³�¤¦Ìd«¢Î�Ìt­¯®Wö�¥Ëà;Ì¦­¯«¢®H÷8Ú üFï�ß�´S«�Ì¦­¯Ñn³nÌ�­á®°±+³¢®�¨L¨�¥)ô�®°­¯®°±
£�§6²�åæ³�®�¨Hï�ßìà)«¢´SÏ�³�¤�­¯®°±Z­áÌ|ÓØÎ°¤¦Ì¦Í�¥)¤FÌ¦«�48$<²�Ú�ð-¥�à)«¢®�Ì¦­¯®�Î°¥�ï�ßì¨�­¸·¦à)Î�·�·â­¯®°±
Ì�Í°¥L¤¦¥^Ò¯³�Ì¦­¯«¢®�·¦Í°­¯Ï�ï�¥'Ì¬Ý�¥)¥^®-£�§6²i³�®�¨-Ò¯­á®°±8Î°­¸·¬Ì�­¯àS±8¤�³¢´�´L³¢¤�·|­á®Åö�¥Ëà;Ì�­á«8®b÷8Ú ø�Ú
3 ®Çö�¥Ëà;Ì�­á«8®�÷¢Ú �ìÝV¥WÏ°¤¦¥Ë·â¥^®�Ì�·â«8´�¥WÑª³¢¤¦­¸³�®�ÌÙ·>«�Ó6£�§6²�ÚOð-¥ZÌ¦Í�¥)®Ç¨�­¸·�à'Î�·�·>Ì�Í°¥
¤�¥)Ò¸³nÌ�­á«8®�«¢ÓB£�§6² Ì¦«Z«¢Ì¦Í°¥^¤%ÓØ¤�³¢´S¥)Ý�«¢¤�Þ�·�­¯®Yö�¥^à'Ì¦­¯«¢®q÷¢Úýþ�ÚW$<­¯®�³¢ÒáÒ¯ß¢å°Ý�¥+¨�­¸·¦à)Î�·�·
Ñn³�¤�­¯«¢Î�·æ³¢Ï°Ï°Ò¯­¯à^³nÌ¦­¯«¢®�·Õ«�Ó°£�§6² ­á®�ö�¥^à;Ì�­á«8®L÷¢Ú ÿ°å'­¯®�à)ÒáÎ�¨°­á®°±|Ï�³�¤Ù·¦­á®°±�å;±¢¥^®°¥)¤Ù³nÌ�­á«8®Õå
³¢®�¨ìÏ�·¦ß�àÙÍ°«¢Ò¯­¯®°±¢Î°­¸·âÌ¦­¸à>´S«�¨°¥)Ò¯­á®°±�Ún$°«¢¤e«¢Ì¦Í°¥^¤|«nÑ8¥)¤�Ñ�­¯¥)Ý6·Ð«�ÓV£�§6²�åÕ·¦¥)¥ãµ^�8«8·¦Í°­
¥)Ì%³¢ÒÁÚO÷=<�<�÷¢å0�¢«�·âÍ�­B÷=<�<���å.$°¤Ù³�®�Þ�ü"�%���8¶'Ú
�<��� � �W�<��¡n����¢Õ¡ ��£��¥¤¦¢���§�£H¨K¢��¢¡� :¢�©�ªB�<��¨¥¢�© ¡a¡%¨¬«â�<�/­5¢��¢�V�%¢�©

® ¢Õ��¯���¢n¯�£
3 ®�Ì¦Í°­¸·+·¦¥^à'Ì¦­¯«¢®ÕåÕÝ�¥SÝ%­áÒ¯Òd´S«�Ì�­áÑn³�Ì¦¥Z£<¤¦¥^¥S§%¨n©¬«¢­¯®°­á®�±H²F¤Ù³�´S´L³�¤>ï�ßY·¦Í°«nÝ%­¯®°±
Í°«nÝ�­êÌÐ³¢¤¦­¸·â¥Ë·�ÓØ¤¦«8´ò³�®ã³nÌ¦Ì¦¥^´�Ï°Ì%Ì¦«LÒ¯¥'Ü�­¯à^³�Ò¯­ � ¥F³Là)«¢®�Ì¦¥)Ü�Ìâñ�ÓØ¤¦¥^¥|±8¤�³¢´�´L³¢¤^Ú
°²± RBgZ³I`aREQ�i#R�Sak+M�S2lmb´S;keR�jEM�`;R/g�o�S;QaM�bI`ao�gZQ^d�M�S;lmgZb+M�T�µZQaM�d'd�M�QE¶�T�M�S;RPQ�OeRP·IbIl S;lmgZbe`Jm¸^d'g²i#R6¹

α º \nbIg�TmgZbIµZRPQ�M�Q^R8d�M�SakIRPd�M�S;lmjEM�T0o�gZQad�M�Tmlm`ad'`�lmbhgZ»IQ¼`aRPbI`;RZ¶%M�`¼SakIR�OeRP·IbIl S;lmgZb½g�oS;keR�_"gZ`;`alm³ITmRfgZ_"REQaM�SalmgZbI`]lm`¼`agZd'RP¾�k+M�S�iZM�µZ»IRZU�¿nS¼SakIR�`7M�d'R�Salmd'R#¶+SakIR�M�»eSakIgZQa`]g�oÀSaQ;M�bI`^¹o@gZQ^d�M�SalmgZb+M�TWµZQaM�d'd�M�Q]R6Áe_eTmlmjEl SaT Â{M�³+M�bIOegZbIRPO�S;keR�M�SaSaRPd'_eSfS;gh_eQagEielmOIR�M�d�M�S;keREd�M�SalmjEM�To@gZQ^d�M�Tmlm`;d}o�gZQ�b+M�Sa»IQ;M�T.T�M�beµZ»+M�µZRf`aÂ=b�S;M�Á%U
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ÄHÅLÆ�Å^Ä G Æ<Â U »<¿°½^º�Ä´Çbº�É J º�¾nÄÅ¿°È N ÇÕ¼)½ËÂ�ÄÇ¼
3 Ó>Ý�¥HÝ�³¢®8ÌLÌ�«Å³�®�³¢Òáß � ¥HÍ°«nÝ�ÓØ«8¤¦´L³�Ò|·âß�·âÌ¦¥)´L·Zà^³�®ûï�¥ìÎ�·¦¥^¨bÓØ«¢¤WÒá­¯®°±¢Î�­¯·âÌ¦­¸àÌ�Í°¥)«8¤¦­¯¥^·^å�ÝV¥L´�Î�·¬Ì�·âÌ�³¢¤âÌ>ï�ßY¨�¥)Ì¦¥^¤¦´S­¯®°­á®�±HÝ%Í�³nÌ+·¦«¢¤¦Ìe«¢Ó	�)í���ÈÉ��ÊÀË ë+ÌZÍ)ÎZË;ÌZÏÀ�#Ð
Ë;Ï.Ì²�#Î>Ì¦Í°¥�ÓØ«¢¤�´L³�Ò¯­¯·¦´�Ï°¤�«nÑ�­¸¨�¥Ë·)å�³�®�¨YÍ°«nÝ
Ì¦Í°¥Ë·â¥�¥)Ò¯¥)´S¥^®8ÌÙ³�¤�ßH·¬Ì�¤¦Î�à'Ì¦Î°¤�¥^·F³�¤�¥
à)«¢´�ï�­á®°¥Ë¨ Î�·â­¯®°±LÌ�Í°¥���Ñ+È2Ò���ÊÀ��Ê�Ó�Ñ�Ô:��Ì¦ë"Ëa�^Ñ"Ê:Î�¨�¥)ô�®°¥Ë¨ã­á®ãÌ�Í°¥>ÓØ«¢¤�´L³�Ò¯­¯·¦´ãÚ�ð-¥
Ý%­¯ÒáÒ<­áÒ¯Ò¯Î�·¬Ì�¤�³�Ì¦¥�Ì¦Í°¥Ë·â¥+®�«�Ì¦­¯«¢®�·ÐÝ%­áÌ¦ÍY·¦«¢´S¥+¥)Ü°³�´SÏ°Ò¯¥^·^ÚW$�­á¤Ù·âÌ^å�à)«¢®�·¦­¸¨�¥)¤	48$<²e·^Ú
3 ®H³/48$<²�å�³S±¢¤Ù³�´S´L³�¤%à'«8®�·â­¸·âÌ�·%«¢Ó@³L·¦¥'Ì6«¢Ó�¤�¥)Ý%¤�­êÌ�¥>¤¦Î�Òá¥Ë·)å�Ý%Í°­¸àÙÍH³¢·�·â«�à)­¯³�Ì¦¥
³Z·¦­¯®°±¢Ò¯¥�®°«8®�Ì¦¥)¤�´S­á®�³�Ò<·¦ß�´�ï�«¢Ò<Ý%­êÌ�Í�³Z·âÌ¦¤�­á®�±Z«�ÓBÌ�¥)¤�´�­¯®�³¢Ò�³¢®�¨H®°«8®8Ì�¥)¤�´S­á®�³¢Ò
·¦ß�´�ï�«¢Ò¸·)Ú.&6¥^¤¦¥>­¸·%³S·¦³¢´SÏ°Òá¥>à)«¢®�Ì¦¥)Ü�Ì¦ñÁÓØ¤�¥)¥e±8¤�³¢´�´L³¢¤^õ
µ�ü¢¶ ³�Ú6ö

−→
9��ÖÕ��

ïOÚ'Õ��
−→

¤¦¥Ë³�Ò¯Òáß/Õ��
à¢Ú'Õ��

−→
Õ×9��

¨ÕÚ'Õ
−→

Òá­¯Þ¢¥Ë·
¥8Ú�9��

−→
�¢«8Í°®

Ó¬Ú�9��
−→

ÛÕß�®
Øt³8àÙÍH«�ÓBÌ¦Í�¥^·¦¥+¤¦Î�Òá¥Ë·6­¸·|³¢®H¥)Ò¯¥)´S¥)®�Ì�³¢¤¦ß ·¬Ì�¤¦Î�à;Ì¦Î�¤¦¥+­¯®HÌ�Í°­¯·|±¢¤Ù³�´S´L³�¤ËÚ°ð-¥

à)«¢´�ï�­á®°¥�Ì�Í°¥^·¦¥6¥^Òá¥^´�¥^®�Ì�³�¤�ßS·¬Ì�¤¦Î�à'Ì¦Î°¤�¥^·dï�ß�Î�·¦­á®�±+«¢®°¥%¤�Î°Ò¯¥%Ì¦«�¤¦¥^Ý%¤¦­áÌ¦¥Ð³>·¦ß�´�ñ
ï�«¢Ò8­á®�Ì¦¤�«�¨�Î�à)¥^¨>ï�ße³%Ï°¤�¥)Ñ�­á«8Î�·O³¢Ï°Ï°Ò¯­¯à^³nÌ�­á«8®>«�Ó°·â«8´S¥d¤¦Î�Òá¥8Úe$�«¢¤O¥)Ü°³�´SÏ°Ò¯¥¢å)Ý%Í�¥)®
Ý�¥6Î�·¦¥Ð¤�Î°Ò¯¥�µÁü¢³8¶'å¢Ý�¥Ð­¯®8Ì�¤¦«�¨�Î�à'¥6Ì�Í°¥Ð®�«¢®�Ì¦¥^¤¦´S­¯®�³�Ò�·âß�´�ï�«¢Ò¸·Ðµ�«¢¤Bè¬®�«�¨°¥^·¬é¬¶]9��
³¢®�¨�Õ��@Ú�ð-¥�´L³ªßã¤¦¥^Ý%¤¦­áÌ¦¥>Ì�Í°¥{Õ ��®°«�¨�¥�ï�ß�Î�·â­¯®°±W¤�Î°Ò¯¥�µ�ünï�¶6«¢¤SµÁü�àË¶;Ú�£�Í°­¸·
±8¤�³¢´�´L³¢¤V±8¥)®°¥^¤�³�Ì¦¥^·^å�³�´S«¢®�±�«¢Ì¦Í°¥^¤�·^å�Ì¦Í°¥eÓØ«8ÒáÒ¯«nÝ%­¯®°±L·¬Ì�¤¦­¯®°±�õ
µÁø8¶��¢«8Í°®�¤�¥^³¢ÒáÒ¯ßZÒ¯­áÞ8¥^·%ÛOß�®
�|¥)¤�­áÑn³nÌ�­á«8®�·æ­¯®c48$<²e·<à)³�®eï�¥d¤�¥)Ï°¤�¥^·¦¥)®�Ì¦¥Ë¨e³¢·�Ì�¤¦¥^¥^·^õ;ÓØ«¢¤Õ¥Ë³¢àÙÍe®°«8®8Ì�¥)¤�´S­á®�³¢Ò

®°«�¨�¥|­á®ZÌ¦Í°¥|Ì¦¤�¥)¥8å�Ì¦Í�¥F¨°³¢Î°±¢Í�Ì�¥)¤Ù·d¤�¥^à'«8¤�¨�Ý%Í°­¸àÙÍZ¤�Î°Ò¯¥ÐÝ�³¢·dÎ�·â¥Ë¨SÌ¦«�¤¦¥^Ý%¤¦­áÌ¦¥6­áÌ^Ú
£�Í°¥WÏ°Í°¤Ù³¢·¦¥'ñ ·¬Ì�¤¦Î�à'Ì¦Î°¤�¥�Ì¦¤�¥)¥LÌ�Í�³nÌ�à)«¢¤�¤¦¥Ë·âÏ�«¢®�¨°·FÌ¦«Y·¦¥)®�Ì�¥)®�à)¥Yµ�ø�¶e­¯·�±¢­¯Ñ¢¥^®-­¯®
$�­¯±¢Î°¤�¥�÷8Ú

really

VP

John

S

NP

V

VP

likes Lyn

NP

Ù�Ú�Û0Ü0Ý�Þ V�ß�à%áEâ�ã6ä�å"æ6áPç%è�æPç%áPä'éÀáPä�ä�êLë�á�ì�íeî�ïyð7ñEò=ó@óõô�ó�ö@÷"ñ�ø�ù�ô+ï
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96«nÝ à'«¢®�·â­¸¨�¥)¤%³�¨�­�û�¥^¤¦¥^®8Ì�Ì¬ß�Ï�¥F«¢Ó<´L³nÌ�Í°¥)´L³�Ì¦­¸à)³�Ò�ÓØ«8¤¦´L³�Ò¯­¸·â´ãå�£O¤�¥)¥>ö�Î°ï°ñ

·âÌ¦­áÌ¦Î�Ì�­á«8®�²F¤�³¢´�´L³¢¤�·ãµ�£6ö�²>¶;Ú�3 ®�³o£6ö°²�ådÌ¦Í°¥H¥^Òá¥^´�¥^®�Ì�³�¤�ßÇ·âÌ¦¤�Î�à;Ì�Î°¤�¥^·L³�¤�¥
Ï°Í�¤�³8·â¥)ñ ·âÌ¦¤�Î�à;Ì�Î°¤�¥eÌ¦¤�¥)¥^·^Ú�§ ·�³�´SÏ°Ò¯¥�±8¤�³¢´�´L³¢¤Ð­¸·Ð±8­áÑ8¥)®ì­¯®ü$�­¯±¢Î°¤�¥�ü°ÚW3 Ì>à'«8®�ñ
·¦­¯·âÌ�·+«�Ó�Ì¦Í°¤�¥)¥ZÌ¦¤�¥)¥^·^åO«8®°¥L«�Ó%Ý%Í°­¸àÙÍo­¸·+¤�«�«¢Ì¦¥Ë¨�­¯® ö�å�³�®�¨-Ì¬Ý�«H«�Ó%Ý%Í°­¸àÙÍÅ³�¤�¥
¤�«�«�Ì¦¥Ë¨W­¯®�9��@Úr96«¢Ì¦¥eÌ¦Í�³nÌÐ¥^Ñ¢¥)® Ì�Í°«¢Î°±8Í ÓØ¤¦«8´òÌ�Í°¥+Ï�«¢­¯®8Ì6«¢ÓBÑ�­¯¥)Ýù«�Ód³/48$�²�å
³+Ì¦¤�¥)¥Ð­¸·�³�¨�¥^¤¦­¯Ñn³nÌ�­á«8®LÌ¦¤�¥)¥8å�®�«�Ì%³�®Z¥^Òá¥^´�¥^®�Ì�³�¤�ßS«¢ï�©¬¥Ëà;Ì�«¢¤�³�¨�¥^¤¦­¯Ñ¢¥Ë¨L«¢ï�©¬¥Ëà;ÌËå
Ý�¥�Í�³ªÑ¢¥�¨°¥'ô�®°¥Ë¨�£6ö�²e·|­¯®q·âÎ�àÙÍ-³WÝ�³ªß Ì¦Í�³�Ì+³ZÌ�¤¦¥^¥�­¸·F®°«nÝ0³�®�¥)Ò¯¥)´S¥)®�ÌÙ³�¤�ß
«8ï�©¬¥^à'Ì�«¢ÓOÌ�Í°¥>±¢¤Ù³�´S´L³�¤Ëå�³¢·�Ý�¥)Ò¯ÒÕ³¢·�Ì¦Í�¥+¨�¥)¤�­áÑ8¥^¨�«¢ï�©¬¥Ëà;ÌËÚ

NP

V

VP

S

likes

NP

NP

John Lyn

NP

1α α 2 3α

Ù�Ú�Û0Ü0Ý�Þ8ý¥þ ãPâ=ÿ����õä�éfå��
ð-¥+à'«¢´�ï°­¯®°¥e¥)Ò¯¥)´S¥)®�Ì�³¢¤¦ß�·¬Ì�¤¦Î�à'Ì¦Î°¤�¥^·�­¯®ã³L£6ö°² ï�ßZÎ�·â­¯®°±�Ì¦Í°¥>«8Ï�¥^¤�³�Ì¦­¯«¢®

«¢Ó�ÎZÏÀÒ#Î�Ë;��Ë;Ï.Ëa�^Ñ"Ê�å°­¯ÒáÒ¯Î�·âÌ¦¤Ù³nÌ�¥^¨H·�àÙÍ°¥)´L³nÌ�­¯à^³�Ò¯ÒáßW­á®�$�­¯±¢Î°¤�¥+ø°Ú�ð�¥�à^³�®H·¦Î°ï�·âÌ¦­áÌ¦Î�Ì�¥
Ì�¤¦¥^¥

β
­¯®�Ì¦«ZÌ�¤¦¥^¥

α
­êÓtÌ¦Í°¥^¤¦¥�­¯·F³Z®°«8®�Ì¦¥)¤�´S­á®�³�Ò<·¦ß�´�ï�«¢Ò�«¢®HÌ�Í°¥+ÓØ¤�«¢®�Ì�­á¥^¤Ð«�Ó

αÝ%Í°­¸àÙÍSÍ�³¢·BÌ¦Í°¥Ð·�³�´S¥%Ò¸³�ï�¥)Ò�³¢·@Ì�Í°¥6¤�«�«¢Ìd®°«�¨�¥6«¢Ó
β
µ�� §��8­¯®B$�­á±8Î°¤¦¥6ø�¶;Ú�ð-¥Ðà^³�®

Ì�Í°¥)®o·¦­á´SÏ°Ò¯ßY³�Ï�Ï�¥^®�¨
β
Ì�«

α
³nÌeÌ�Í�³nÌ+®°«�¨�¥8Ú 	L§/¨°¥)¤�­áÑn³nÌ�­á«8®�­¯®q«¢Î°¤>·�³�´SÏ°Ò¯¥

£6ö°² ­¯·�·âÍ�«nÝ%®Å­á®�$�­á±8Î°¤¦¥1��Ú@£�Í°¥�Ì¦¤�¥)¥Ë·�¤�¥)Ï°¤�¥^·¦¥)®�Ì�­á®°±ìÌ¦Í°¥�Ì¬ÝV«-³�¤�±¢Î°´S¥^®8ÌÙ·
«¢ÓBÌ¦Í°¥�Ñ¢¥^¤¦ïÅíõ��
��)å
�.Ñ��0Ê�µ

α2

¶Ð³¢®�¨��]Í+Êûµ
α3

¶;åæ³¢¤¦¥�·¦Î°ï�·âÌ¦­áÌ¦Î°Ì¦¥^¨�­¯®8Ì�«ZÌ�Í°¥�Ì�¤¦¥^¥
³8·¦·¦«�à'­¸³nÌ¦¥Ë¨oÝ%­áÌ¦ÍbÌ¦Í°¥ãÑ8¥)¤�ïùµ

α1

¶;ådß�­¯¥)Ò¸¨�­á®�±YÌ�Í°¥HÝV¥^ÒáÒáñ�ÓØ«¢¤�´�¥Ë¨oÌ�¤¦¥^¥
α4

å@ÓØ¤�«¢´
Ý%Í°­¸àÙÍ�Ì¦Í°¥+·¦¥)®�Ì¦¥^®�à'¥��.Ñ��.ÊYí���
%�#Î���Í+ÊYà^³�® ï�¥>¤�¥^³8¨Z«"û@Ú

A

γα

=>

S SA

A β

Ù�Ú�Û.Ü�Ý�Þ�� é�à%ä�å�ç��%ã7æ��mæPç%æ���ë������.ä�áEâ�æ���ë��
����g=OeRE`fM�S]¾�kIlmj;kc`a»I³I`aSal Sa»eS;lmgZb{lm`]_"gZ`;`alm³ITmR�M�Q^R'jEM�TmTmREO ¸a`a»I³I`^S;l Sa»eSalmgZbcbIg�OIRP` º M�bIOcM�QaRd�M�Q! ZRPO�¾�l S;k OIg²¾�be¹�M�Q^Q^g²¾�`�J

↓

\6U
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V

VP

S
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VP
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Ù�Ú�Û.Ü�Ý%Þ�# å�ç��%ã7æ��mæPç%æ���ë��cë=ê�â#á�$eç�ÿ	ä%�"æPã&�'�+æPë��'����æ��õâ(�Wæ6áPä�ä'ë�ê�ó@ö@÷+ñ�ø

48$<²e·%³¢®�¨ £6ö°²e·6³�¤�¥FÝV¥Ë³�Þ�ÒáßL¥e��Î°­áÑn³¢Òá¥^®8Ì+µ�­ÁÚ ¥¢Ú¯å�Ì¦Í�¥)ßZ±8¥)®°¥^¤�³�Ì¦¥|Ì¦Í°¥+·�³�´S¥
·âÌ¦¤�­á®�±oÒ¯³¢®°±¢Î�³¢±¢¥Ë·�¶'Úf&6«nÝ�¥)Ñ¢¥^¤^å�Ì�«Ç³qÒá­¯®°±8Î°­¯·âÌ^åtÌ¦Í°¥^ß Ò¯«�«¢Þ Ñ¢¥)¤�ß ¨°­õû�¥)¤�¥)®�Ì^Ú�§
à)«¢®�Ì¦¥)Ü�Ì¦ñÁÓØ¤�¥)¥S¤�Î°Ò¯¥Wà'«8®8ÌÙ³�­¯®�·+³ì·¦­¯®°±¢Ò¯¥�è¬Ò¯¥)Ñ8¥)ÒêéÙåO­ÁÚ ¥¢Ú¯å<³HÏ�Í°¤�³8·â¥)ñ ·âÌ¦¤�Î�à'Ì¦Î°¤�¥S®°«�¨�¥
³¢®�¨Ç­áÌ�·�¨°³�Î�±¢Í�Ì¦¥^¤�·�)B³�®û¥)Ò¯¥)´S¥)®�ÌÙ³�¤�ßoÌ¦¤�¥)¥ã­¯®�³-£6ö�²y´L³ªßÇï�¥H«�Ó>³�¤�ï°­áÌ¦¤Ù³�¤�ß
Í°¥^­á±8Í�Ì^Ú��tÎ�Ì�¨�­�û�¥)¤�¥)®�Ì¦Ò¯ß¢å�­á®Å£6ö�²#ÝV¥ZÍ�³ªÑ¢¥L­¯®�à'¤�¥^³8·â¥Ë¨YÌ�Í°¥�Ã�º�ÄÅ¿°À�»0º�ÉSÈ�º�Ê
¹8¿°È�À�½�Ç-«�Ó�Ì¦Í�¥+¥)Ò¯¥)´S¥)®�ÌÙ³�¤�ßZ·¬Ì�¤¦Î�à'Ì¦Î°¤�¥^·6«�Ó�Ì¦Í°¥>±8¤�³¢´�´L³¢¤^Ú�£�Í°­¸·%­¯®�à'¤�¥^³8·â¥Ë¨�¨�«¢ñ
´L³�­¯®L«�ÓÕÒ¯«�à)³¢Òá­áÌ¬ß�³¢ÒáÒ¯«nÝ6·@Ì�Í°¥|Ò¯­¯®°±¢Î°­¸·âÌdÌ¦«�·¬ÌÙ³nÌ¦¥|Òá­¯®°±8Î°­¯·âÌ¦­¸à%¤�¥)Ò¸³nÌ�­á«8®�·âÍ�­áÏ�·|µ�·¦Î�àÙÍ
³8·%·âÎ°ï�à)³�Ì¦¥^±¢«¢¤�­ � ³nÌ�­á«8®Õå�·â¥^´L³�®�Ì¦­¸àe¤¦«8Òá¥Ë·�«�Ód³�¤�±¢Î�´�¥^®�Ì�·^å�à^³¢·¦¥+³¢·�·â­¯±¢®�´�¥^®�Ì%³¢®�¨³¢±¢¤�¥)¥)´S¥^®8Ì;¶�¨°­õû�¥)¤�¥)®�Ì¦Ò¯ßÅ­¯®�³-£6ö�²�Út§Ð·L³¢® ¥)Ü�³¢´SÏ°Òá¥8å@Ì�³¢Þ¢¥H³�±8¤¦¥^¥)´S¥)®�ÌSï�¥)ñ
Ì¬Ý�¥)¥^® ·¦Î°ï�©¬¥^à'ÌZ³�®�¨ Ñ¢¥^¤¦ï ­á®�Ød®°±8Òá­¸·âÍOÚt£�Í°¥ãÒá­¯®°±8Î°­¯·âÌLÝV«8¤¦Þ�­¯®°±Y­¯®û£6ö°²yà^³�®
·¦­á´SÏ°Ò¯ßH·¬ÌÙ³nÌ�¥ µ�ï�ßHÎ�·â­¯®°±�·¦«¢´S¥�ÓØ¥^³�Ì¦Î°¤�¥'ñ ï�³¢·¦¥^¨ã®�«�Ì�³�Ì¦­¯«¢®�¶6Ì¦Í�³nÌFÌ¦Í°¥�Ñ¢¥^¤¦ïY³¢®�¨
Ì�Í°¥c9���­á®�·âÎ°ï°©¬¥^à;ÌFÏ�«�·â­áÌ¦­¯«¢®H­¯®HÌ�¤¦¥^¥

α1

«�Ó�$�­¯±¢Î°¤�¥�üL³¢±¢¤�¥)¥>Ý%­áÌ¦Íì¤�¥^·¦Ï�¥Ëà;Ì6Ì�«
®�Î°´�ï�¥^¤^Ú�£�Í°¥FÒá­¯®°±8Î°­¯·âÌ%ÝV«8¤¦Þ�­¯®°±�­¯®�48$<²
Í�³8·�³�Í�³¢¤�¨°¥)¤�Ì¦­¯´S¥¢õ°·¦­á®�à)¥ÐÌ�Í°¥eÑ¢¥^¤¦ï
­¸·@­á®S¤�Î°Ò¯¥eµ�ü�¨�¶'å�Ý%Í°­¯Òá¥�Ì�Í°¥6·¦Î°ï�©¬¥^à'Ì�9��q­¸·B­á®S¤�Î°Ò¯¥eµ�ü�³�¶;ånÍ°¥%«8¤d·âÍ°¥%à^³�®°®°«¢Ìd·â­¯´�ñ
Ï°Ò¯ß�·âÌ�³�Ì¦¥eÌ�Í°¥>¤¦¥^Ò¯³�Ì¦­¯«¢®ã¨�­¯¤¦¥Ëà;Ì¦Ò¯ß¢å�·â­¯®�à'¥>­áÌÐ­¸·%­¯´�Ï�«8·�·¦­áï°Ò¯¥eÌ¦«Z·âÌ�³�Ì¦¥>à'«8®�·âÌ¦¤Ù³�­¯®8ÌÙ·
Ì�Í�³nÌd¤�¥)Ò¸³nÌ�¥�®�«�¨°¥^·B­¯®L¨�­õû�¥)¤�¥)®�Ìd¥^Òá¥^´�¥^®�Ì�³�¤�ß�·âÌ¦¤�Î�à;Ì�Î°¤�¥^·^Ú+3 ®�·¬Ì�¥^³8¨æånÌ¦Í�¥%Òá­¯®°±¢Î�­¯·âÌ
´�Î�·¬Ì|Ï°¤¦«8Ï�«�·â¥eÌ�Í�³nÌ|Ì¦Í°¥c9���­¯®HÓ�³¢à'Ì|³�±8¤¦¥^¥^·%Ý%­áÌ¦ÍìÌ¦Í°¥½Õ ��­¯®H¤¦Î�Òá¥Wµ�ü�³�¶;å�³¢®�¨
Ì�Í�³nÌeÌ¦Í�¥�Õ �ä³�±¢¤�¥)¥^´S¥)®�Ì|ÓØ¥Ë³nÌ�Î°¤¦¥Ë·e³�¤�¥�­¯®°Í°¥^¤¦­áÌ¦¥Ë¨Yï�ßì­áÌ�·eÍ°¥Ë³¢¨�­á®-¤�Î°Òá¥Hµ�ü�¨�¶'Ú
£�Í°¥|®°«�Ì�­á«8®SÌ¦Í�³�ÌtÌ�Í°¥ Õ � µÁ³�®�¨L®�«�ÌV«8®°Ò¯ß�Ì�Í°¥|Ñ8¥)¤�ï�¶B³¢±¢¤�¥)¥^·dÝ%­êÌ�ÍLÌ¦Í°¥e·¦Î°ï�©¬¥^à'Ì
´L³ªß+ï�¥Ð³e´S¥^³¢®°­á®�±�ÓØÎ°Ò�Òá­¯®°±¢Î�­¯·âÌ¦­¸à�Ï°¤�«¢Ï�«8·¦­êÌ�­á«8®Õå¢³�®�¨�­¯®SÓ�³¢à'ÌBÌ¦Í°¥|£6ö°² Òá­¯®°±¢Î�­¯·âÌ
à)«¢Î°Ò¸¨�Í�³ªÑ¢¥�³¢¨�«8Ï�Ì¦¥Ë¨�­áÌt³¢·�Ý�¥)Ò¯ÒÁÚ�&Ð«nÝV¥^Ñ¢¥^¤^å^Ì¦Í°¥6à)¤¦Î�à'­¸³�Ò�­¯·�·¦Î°¥�­¯·�Ì�Í�³nÌBÌ�Í°¥ 48$<²
Ò¯­á®�±¢Î°­¸·¬ÌËå�ï�¥^à)³¢Î�·¦¥6«�Ó�Í°­¸·tàÙÍ°«8­¯à)¥%«�Ó�ÓØ«¢¤�´L³�Ò¯­¯·¦´ãå�Ý�³8·+*#Ñ+Ì²������Ì�«+³¢¨�«8Ï�Ìt­áÌ^å¢Ý%Í�­áÒ¯¥
Ì�Í°¥V£6ö°²�Òá­¯®°±¢Î�­¯·âÌ<´L³ªß>àÙÍ°«�«8·¦¥BÌ¦«F¨�«|·¦«6«8¤<®°«¢Ì<«8®+Ï°Î°¤�¥)Ò¯ßeÒá­¯®°±¢Î�­¯·âÌ¦­¸àd±8¤¦«8Î°®�¨°·^Ú
§6®�«�Ì¦Í�¥)¤6¥)Ü�³¢´SÏ°Òá¥>«¢Ó<Ì�Í°¥>Ò¯­á®°±8Î°­¸·¬Ì�­¯à>Î�·â¥>«¢Ó<Ì�Í°¥>¥'Ü�Ì¦¥^®�¨�¥Ë¨H¨�«¢´L³�­¯® «�ÓBÒá«¢ñ

à^³�Ò¯­êÌ¬ß ­¯·F·¦Î°ï�à^³nÌ�¥)±¢«8¤¦­ � ³�Ì¦­¯«¢®Õå�Ý%Í°­¯àÙÍYÝV¥�³�Ò¯¤¦¥Ë³¢¨�ß�´�¥^®�Ì¦­¯«¢®°¥Ë¨H­á®qö�¥^à'Ì¦­¯«¢®Å÷8Úá÷8Ú
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Ù�Ú�Û.Ü�Ý%Þ [Ké/.�ëhæ6áPä�ä�ãfê@ë=á
0²ñ=óLó
ð-¥Fà)«¢Î°Ò¸¨Z³8·¦·¦«�à'­¸³nÌ¦¥{Ë7�)íîíÕÝ%­áÌ¦ÍZÌ�Í°¥|Ì¬ÝV«�Ì¦¤�¥)¥^·V­¯®�$�­á±8Î°¤�¥Fþ�å�Ý%Í°­¯Ò¯¥F³8·¦·¦«�à'­¸³nÌ¦­¯®°±
�"�21=Ï�í Ó���«¢®°Ò¯ßWÝ%­áÌ¦ÍìÌ¦Í°¥+«8®°¥>«¢®ãÌ�Í°¥+¤�­á±8Í�Ì�µØ¤�¥)Ï°Ò¸³¢à)­á®°±�Ë6�)íîí�Ý%­êÌ�Í��+�21eÏ�í Ó��Ë¶'Ú 3�3 ®
³/48$�²�å�Ý�¥+ÝV«8Î°Ò¸¨�®�¥)¥^¨H³W·â¥^Ï�³�¤Ù³nÌ�¥e·¦ß�·¬Ì�¥)´#«�Ó@ÓØ¥^³�Ì¦Î°¤�¥^·%Ì¦«Wà)«¢®�Ì¦¤�«¢Ò�Ì�Í°¥�³¢Ï�ñ
Ï�¥^³¢¤�³¢®�à'¥|«�Ó<³¢¤¦±8Î°´S¥)®�Ì�·tÓØ«¢¤�Ì¦Í�¥FÒ¯¥'Ü�­¸à)³¢Ò�Í�¥^³¢¨�·FµÁ³�®�¨WÏ�¥^¤¦Í�³�Ï�·�´S«¢¤�¥ÐÓØ¥Ë³nÌ�Î°¤¦¥Ë·
ÓØ«8¤V·âÌ¦¤�«¢®°±8Òáß�±¢«nÑ¢¥^¤¦®�¥^¨�Ï°¤�¥)Ï�«8·¦­êÌ�­á«8®�·t·¦Î�àÙÍZ³¢·tÌ¦Í�¥{Ë6Ñ>­¯®LÌ¦Í°­¸·V¥'Ü°³�´SÏ°Ò¯¥Ë¶4)¢Ì�Í°¥^·¦¥
ÓØ¥Ë³nÌ¦Î�¤¦¥Ë·%³�¤�¥|¥^®8Ì�­á¤�¥)Ò¯ßW·¦Î°Ï�¥)¤65�Î°«¢Î�·�­á®H£6ö°²�Ú
ÄHÅLÆ�ÅLÆ T Â�ÔÕÀ�¹¢¿�È�À�Ö8¿�½^ÀÁº�»
9Ð«nÝ Ò¯¥'ÌFÎ�·%Ì�Î°¤¦®ãÌ�«Z«¢Î�¤|à'¥^®�Ì¦¤Ù³�ÒOà)«¢®�à)¥)¤�®Õå�Ì¦Í�¥�¤�«¢Ò¯¥>«�Ó@Ì¦Í°¥�Òá¥)Ü�­¯à)«¢®ÕÚ°ð-¥�Ý%­¯Ò¯Ò
à^³�Ò¯Ò6³q±¢¤Ù³�´S´L³�¤ãí������^�Ùë�í����e���b­áÓ>¥)Ñ8¥)¤�ßo¥)Ò¯¥)´S¥)®�Ì�³¢¤¦ß ·¬Ì�¤¦Î�à'Ì¦Î°¤�¥ã­¯·W³¢·�·â«�à'­¸³nÌ�¥^¨
Ý%­áÌ¦Íì¥)Ü°³¢à;Ì�Òáßã«8®°¥�Ò¯¥'Ü�­¸à)³�Ò<­êÌ�¥)´ µ�Ý%Í°­¯àÙÍ�à)³�®�à'«¢®�·â­¸·¬Ì|«�ÓV·¦¥)Ñ8¥)¤Ù³�ÒÕÝ�«¢¤Ù¨°·Ù¶;å�³¢®�¨
­áÓ|¥^Ñ¢¥)¤�ßoÒ¯¥'Ü�­¯à^³�Ò�­áÌ¦¥)´ «�ÓÐÌ�Í°¥ãÒ¯³¢®°±¢Î�³�±¢¥�­¯·L³8·¦·¦«�à'­¸³nÌ�¥^¨ÅÝ%­áÌ¦Íû³�ô�®°­áÌ¦¥H·¦¥'ÌL«�Ó
¥^Òá¥^´�¥^®�Ì�³�¤�ßZ·âÌ¦¤�Î�à;Ì�Î°¤¦¥Ë·�­á® Ì�Í°¥>±¢¤Ù³�´S´L³�¤ËÚ

48$<²e·>à^³�®°®�«�Ìeï�¥SÒ¯¥'Ü�­¯à^³�Ò¯­ � ¥^¨Y­á®-³�Ò¯­¯®°±¢Î°­¸·âÌ¦­¸à)³�Ò¯Ò¯ßH´�¥Ë³�®°­¯®°±¢ÓØÎ°Ò@´S³¢®°®°¥^¤^Ú874V«8®�·â­¸¨�¥^¤eÌ¦Í°¥Z·�³�´SÏ°Ò¯¥L±¢¤Ù³�´S´L³�¤e±¢­¯Ñ¢¥^®-³¢ï�«nÑ8¥S­á®�µÁü8¶;ÚÕð-¥Wà^³�®q·â¥^¥SÌ¦Í�³�Ì+®°«
Ò¯¥'Ü�­¸à)³�Ò¢­êÌ�¥)´ù­¯·<³¢·�·â«�à'­¸³nÌ�¥^¨FÝ%­áÌ¦Í>¤�Î°Òá¥Ë·tµ�ü�³8¶Õ³�®�¨SµÁü¢à^¶4)'Ì¦Í�¥)¤�¥'ÓØ«¢¤�¥¢å)Ì¦Í°¥t±¢¤Ù³�´S´L³�¤
­¸·F®°«�Ì>Ò¯¥'Ü�­¯à^³�Ò¯­ � ¥^¨æÚn3 Ì>Ý�«¢Î°Ò¸¨ìï�¥LÏ�«8·�·â­¯ï°Ò¯¥�Ì�«ãà)«¢´�ï°­á®�¥�¤�Î°Ò¯¥^·LµÁü¢³8¶'å@µ�ü�àË¶|³¢®�¨µ�ü�¨�¶V­¯®8Ì�«Z³S·â­¯®°±¢Ò¯¥e«¢®°¥8õ
µ^��¶ ö

−→
9���Òá­¯Þ¢¥Ë·'9��

&6«nÝ�¥)Ñ8¥)¤Ëåæ­êÌ�­¯·�®°«nÝ ­á´SÏ�«8·�·â­¯ï°Ò¯¥LÌ¦«�à'«¢¤�¤�¥^à;Ì�Òáß�Ï°Ò¸³¢à'¥ZÌ¦Í°¥W³8¨�Ñ¢¥^¤¦ïÖÌ²�Ùë�íîí�Í�å
·¦­á®�à'¥W³ µØÒ¯¥'Ü�­¯à^³�Ò¯­ � ¥^¨�¶>¤¦Î°Ò¯¥W«¢Ó%Ì¦Í°¥WÓØ«¢¤�´ µ�ünï�¶�­¸·+®°«�Òá«8®°±¢¥^¤+Î�·¦¥'ÓØÎ°Ò>µîÌ�Í°¥/Õ �
9�: b�`;gZd'R�OIl�M�µZQaM�d'`²¶0¾nR�OIlm`^S;lmbeµZ»Ilm`;k2M�d'gZbeµ	OIl ;�REQ^RPb�S�bIg=OeRE`�¾�kelmj7kÉk+MPi#R SakIR `;M�d'RbIgZb#S;RPQ^d'lmb+M�T"bIg=OeR�T�M�³"RPT"³�Â�M�OIOIlmbIµ�M�b'lmb#S;RPµZRPQrS;g]SakIR¼T�M�³"RPTLU4<�kIRP`;R�lmb�SaRPµZRPQa`�M�Q^R¼bIg�SH_+M�Q�Sg�o.S;keR]bIgZb�SaRPQad'lmbIM�T0bIg�OIRfT�M�³�RPTL¶IM�bIOhM�Q^Rf»I`;RPO o�gZQ�_IQ^RE`aRPb�S;M�S;lmgZbIM�TÀ_e»IQa_"gZ`aRE`�gZbIT Â#U=�¿,prq:D,lmb1D¼Q^RElm³IM�j7k>��gZQ^d�M�T¼q+gZQ^d lm`�M{TmRPÁ=lmjEM�TmlmNPREO)prq:D@?nkIgE¾nR6i#REQP¶�lmb/µZREbeREQaM�TL¶S;keRÉD¼Q^RPlm³+M�j7kA��gZQ^d�M�T�q+gZQ^d g�o�MÉTmlmbIµZ»elm`aSalmj²M�TmT Â/d'REM�bIlmbIµ�o�»IT�prq:D,¾�lmTmT�bIg�Syl S;`aRPT o�³"RTmlmbIµZ»Ilm`^S;lmjEM�TmT Â'd'REM�bIlmbIµ�o�»ITLU
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Ì�Í°¥+·âÎ�ï�©¬¥^à'Ì%³¢®�¨�Ì¦Í°¥>Ñ8¥)¤�ïÕÚ
£�Í°¥^¤¦¥e­¸·6³L·â¥Ëà'«8®�¨WÝ�³ªßZ«¢Ó�Ò¯¥'Ü�­¸à)³�Ò¯­ � ­¯®°±L³248$�²�õ°­¯®�·¬Ì�¥^³8¨�«¢Ó�´S¥^¤¦±8­á®°±�Ì�Í°¥Ì¬Ý�«qÏ°Í°¤Ù³¢·¦¥'ñ ·¬Ì�¤¦Î�à'Ì¦Î°¤�¥ ¤¦Î°Ò¯¥^·S­¯®�Ì¦«Å³q·¦­á®°±8Òá¥H¤�¥)Ý%¤�­áÌ¦¥ã¤¦Î�Òá¥8åBÝV¥ìà^³�®ûà'«¢´�ï°­¯®°¥

Ì�Í°¥)´y³¢®�¨ìà'«8®�·¦­¯¨�¥^¤ÐÌ�Í°¥�¤¦¥Ë·âÎ°ÒáÌDCH³LÓØ¤Ù³�±8´�¥^®�Ì|«�Ót³�Ï°Í°¤Ù³¢·¦¥�·âÌ¦¤�Î�à;Ì�Î°¤�¥+Ì¦¤�¥)¥-C
³¢®-¥^Òá¥^´S¥)®�Ì�³¢¤¦ß-·¬Ì�¤¦Î�à'Ì¦Î°¤�¥¢Ú��dÎ�ÌS¨�­õû�¥)¤�¥)®�Ì�Òáß8åOÝ�¥Z´S«nÑ¢¥SÓØ¤�«¢´ 48$�²iÌ¦«Y£6ö�²�Ú
$�«¢¤e¥'Ü°³�´SÏ°Ò¯¥¢å�Ì�¤¦¥^¥

α1

­¯®}$�­¯±¢Î°¤�¥ZüZ­¸·FÌ¦Í�¥L¤¦¥Ë·âÎ°ÒáÌ>«�Ó�à'«¢´�ï°­¯®°­á®�± ¤�Î°Ò¯¥^·SµÁü¢³8¶'å
µ�ü�à^¶�³¢®�¨qµÁü¢¨�¶;Ú�§Ð·6¨�¥Ë·â­¯¤�¥^¨æå�Ì�¤¦¥^¥

α1

­¯·6³8·¦·¦«�à'­¸³nÌ�¥^¨�Ý%­êÌ�ÍH¥'Ü°³¢à'Ì¦Ò¯ßW«¢®�¥>Òá¥)Ü�­¸à)³¢Ò
­áÌ¦¥^´ åËÌ�Í°¥VÑ8¥)¤�ïZí���
%�ZÎ;Ú�£�Í�Î�·^åªÝV¥VÍ�³ªÑ¢¥V®°«nÝo«¢ï�ÌÙ³�­¯®°¥^¨�³|£6ö°²ûÓØ¤¦«8´
³	48$<²�Úªð-¥
à^³�®W¨�¥^¤¦­¯Ñ¢¥ÐÌ¦Í°¥>·¦¥)®�Ì¦¥^®�à'¥��.Ñ��0ÊYí���
��#ÎE��Í+ÊH³¢·�·¦Í°«nÝ%®ZÏ°¤�¥)Ñ�­¯«¢Î�·¦ÒáßS­¯®�$�­¯±¢Î°¤�¥���Ú
3 ÌeÌ¦Î°¤�®�·F«¢Î°ÌFÌ�Í�³nÌ+³ £6ö°²/­¸·F®°«�Ì>¤�¥^³¢ÒáÒ¯ßHÝ%Í�³nÌeÝ�¥�Ý�³�®�Ì^å�¥^­êÌ�Í°¥)¤ËõæÝV¥S³�¤�¥

³¢±8³�­¯®ìÓ�³8à'¥Ë¨YÝ%­áÌ¦Í-Ì¦Í�¥LÏ°¤¦«8ï°Ò¯¥)´y«¢Ó�±8¥'ÌâÌ�­á®�±�Ì�Í°¥Z³¢¨°Ñ¢¥)¤�ï-­á®-Ì¦Í�¥�¤�­¯±¢Í�Ì>Ï°Ò¯³8à'¥8å
·¦­á®�à'¥�Ì¦Í°¥^¤¦¥-­¯·ã®�« ®°«�¨�¥q­¯®�Ì¦«bÝ%Í°­¯àÙÍ�Ì¦«�·¦Î°ï�·âÌ¦­áÌ¦Î�Ì�¥-­áÌ^Ú Fq£�Í°­¸·ãÏ°¤¦«8ï°Ò¯¥)´ ­¸·
·¦«¢Ò¯Ñ¢¥Ë¨Lï�ßLÌ¦Í°¥eÌ�¤¦¥^¥Fà)«¢´SÏ�«8·¦­êÌ�­á«8®�«8Ï�¥^¤�³�Ì¦­¯«¢®W«¢Ó�ë%�HGZÏ.ÊH��Ë;�^Ñ+Ê�å°ô�¤�·âÌ�­á®�Ì¦¤�«�¨�Î�à)¥^¨
ï�ßoµ^�8«8·¦Í°­�¥'Ì+³�Ò�Ú<÷e<�>¢þ¢¶;Ú�§%¨ª©¬Î°®�à'Ì¦­¯«¢®-­¯·e·¦Í°«nÝ%®ì­¯®ü$�­¯±¢Î°¤�¥�ÿ�Ú�£<¤¦¥^¥

α
µÁà)³�Ò¯Ò¯¥^¨

³¢®�è¬­¯®°­áÌ¦­¸³�Ò°Ì�¤¦¥^¥;éâ¶dà)«¢®�Ì�³¢­á®�·t³+®°«8®8Ì�¥)¤�´S­á®�³¢Ò°®°«�¨�¥|Ò¯³¢ï�¥^Òá¥Ë¨
A
µ�®°«�Ì�«¢®L­áÌ�·tÓØ¤¦«8®�ñ

Ì�­á¥^¤Ù¶4)¢Ì�Í°¥|¤�«�«�Ì�®°«�¨�¥|«¢ÓæÌ¦¤�¥)¥
β
µ�³¢®�è¦³�Î�Ü�­¯Òá­¸³�¤�ß�Ì¦¤�¥)¥;éâ¶B­¸·�³�Ò¸·â«�Ò¯³¢ï�¥^Òá¥Ë¨

A
å�³¢·V­¯·

¥)Ü�³8à;Ì�Òáß+«8®°¥�®°«¢®°ñÁÌ�¥)¤�´�­¯®�³¢Ò�®°«�¨�¥%«¢®S­áÌ�·@ÓØ¤�«¢®�Ì¦­¯¥)¤6µØÌ¦Í°¥�è ÓØ«�«�ÌB®°«�¨�¥'é¬¶'Ú¢§6Ò¯Ò�«¢Ì¦Í°¥^¤
ÓØ¤�«¢®�Ì¦­¯¥)¤�®°«�¨�¥Ë·%³�¤�¥ÐÌ�¥)¤�´S­á®�³¢Ò�®°«�¨�¥^·�«8¤�·¦Î°ï�·âÌ¦­áÌ¦Î°Ì¦­¯«¢®ã®°«�¨�¥^·^Ú�ð-¥|ÌÙ³�Þ8¥|Ì�¤¦¥^¥

α³¢®�¨Å¤�¥)´S«nÑ¢¥WÌ¦Í°¥H·¦Î°ï�Ì�¤¦¥^¥ ¤�«�«�Ì�¥^¨Ç³�Ì�­áÌ�·S®�«�¨°¥
A
åB­á®�·â¥^¤âÌL­¯® ­áÌ�·L·âÌ¦¥Ë³¢¨oÌ�¤¦¥^¥

β
å�³�®�¨WÌ¦Í°¥^®H³¢¨°¨ã³nÌ�Ì�Í°¥eÓØ«�«�Ì¦®�«�¨°¥>«�Ó

β
Ì�Í°¥+·âÎ�ï�Ì¦¤�¥)¥>«¢Ó

α
Ì�Í�³nÌ6Ý�¥>¤¦¥^´S«nÑ¢¥^¨

¥Ë³�¤�Òá­¯¥)¤ËÚË£�Í�¥�¤�¥^·¦Î°ÒáÌ�­¸·�Ì¦¤�¥)¥
γ
Ú�§Ð·�ÝV¥%à^³�®�·¦¥)¥8å�³¢¨ª©¬Î�®�à;Ì�­á«8®�à)³¢®�Í�³ªÑ¢¥dÌ�Í°¥�¥#û�¥^à;Ì

«¢Ó�­¯®�·¦¥)¤¦Ì¦­¯®°±e«¢®°¥�Ì�¤¦¥^¥%­á®�Ì¦«eÌ�Í°¥Ðà)¥)®�Ì¦¥^¤B«�Óæ³�®°«¢Ì¦Í°¥^¤^Ú��|Î�¤BÒá­¯®°±¢Î�­¯·âÌ¦­¸à�¥'Ü°³�´SÏ°Ò¯¥%­¸·
à)«¢®�Ì¦­¯®�Î°¥^¨�­á®�$�­¯±¢Î°¤�¥c>�Ú�£O¤�¥)¥

β1

à'«¢®�ÌÙ³�­¯®°­á®�±�Ì�Í°¥�³8¨�Ñ¢¥^¤¦ï ­¯·Ð³¢¨ª©¬«8­á®°¥Ë¨ã³nÌ6Ì�Í°¥
Õ ��®°«�¨�¥�­á®�Ì¦«WÌ¦¤�¥)¥

α4

Ú�£�Í�¥�¤�¥^·¦Î°ÒáÌ|­¸·6Ì�¤¦¥^¥
α5

å�Ý%Í°­¸àÙÍ�à'«8¤¦¤�¥^·¦Ï�«¢®�¨°·%Ì¦«�·¦¥)®°ñ
Ì�¥)®�à)¥Zµ�ø8¶'ÚÀ96«¢Ì¦¥>Ì�Í�³nÌ

α5

­¸·6à'«8´SÏ�«�·â¥Ë¨�«¢Ó<Ì�¤¦¥^¥^·
α1

å
α2

å
α3

³�®�¨
β1

å�¥Ë³¢àÙÍ «�Ó
Ý%Í°­¸àÙÍ�à)«¢¤�¤¦¥Ë·âÏ�«¢®�¨eÌ¦«F¥'Ü°³¢à'Ì¦Ò¯ß>«¢®°¥�Ò¯¥'Ü�­¯à^³�Ò�­êÌ�¥)´ãån­¯®�à)«¢®�Ì¦¤Ù³¢·âÌOÌ�«ÐÌ�Í°¥�±¢¤Ù³�´S´L³�¤
±8­áÑ8¥)®�³¢ï�«nÑ8¥|­¯®oµÁü8¶;Ú
§/ÓØ«8¤¦´L³¢Òá­¸·â´ ­¯®oÝ%Í°­¯àÙÍÅÌ¦Í°¥�¥)Ò¯¥)´S¥)®�Ì�³¢¤¦ß-·¬Ì�¤¦Î�à;Ì¦Î�¤¦¥Ë·+«�Ó6³H±8¤�³¢´S´S³¢¤�³�¤�¥

Ï°Í�¤�³8·â¥W·âÌ¦¤�Î�à'Ì¦Î°¤�¥LÌ¦¤�¥)¥Ë·�³¢®�¨o­¯®ÅÝ%Í°­¸àÙÍÅÌ�Í°¥�à)«¢´�ï�­á®°­¯®°±�«¢Ï�¥)¤Ù³nÌ¦­¯«¢®�·+³�¤�¥�³8¨�ñ
©¬Î°®�à;Ì¦­¯«¢®û³�®�¨b·¦Î°ï�·âÌ¦­áÌ¦Î°Ì¦­¯«¢®û­¯·Là^³�Ò¯Òá¥Ë¨ ³ G ¾nÂ�Â U Ã�IËº�À�»�À�»�× X ¾n¿°ÄÅÄÅ¿�¾H«8¤
£�§6²�ÚÕµÁö�àÙÍ�³�ï�¥^·e÷=<%A�<�¶dÍ�³8·%·âÍ�«nÝ%®ZÌ¦Í�³nÌÐ³�Ì¦¤�¥)¥>à'«8´SÏ�«�·â­áÌ¦­¯«¢® ·âß�·âÌ¦¥)´ò­¯·�«8®°Òáß
Ò¯¥'Ü�­¸à)³�Ò¯­ � ³�ï�Òá¥ã­áÓFÌ�Í°¥ìà'«8´SÏ�«�·â­áÌ¦­¯«¢®û«¢Ï�¥)¤Ù³nÌ�­á«8®�·S­¯®�à'Ò¯Î�¨�¥ì³8¨ª©¬Î°®�à'Ì¦­¯«¢®ÕÚ'Jã£�Í�Î�·^åÌ�Í°¥�Ï�¤¦«�à'¥Ë·¦·|«�Ó�Òá¥)Ü�­¯à^³�Ò¯­ � ­á®°± ³)48$�² ®�³�Ì¦Î°¤Ù³�Ò¯ÒáßHÒ¯¥^³8¨°·|Ì¦«ã³�£�§6²�Ún96«¢Ì¦¥�Ì¦Í�³�ÌÝ%Í°­¯Ò¯¥�Ý�¥�à)³¢®ìÒá¥)Ü�­¯à^³�Ò¯­ � ¥�³W£�§6²�å�³�£<§6²x®�¥)¥^¨ì®°«�ÌFï�¥�Òá¥)Ü�­¸à)³¢Òá­ � ¥Ë¨+)�Ì¦«W¤�¥'ÓØ¥^¤·¦Ï�¥Ëà'­áô�à)³¢ÒáÒ¯ßLÌ�«S³�Ò¯¥'Ü�­¸à)³�Ò¯­ � ¥^¨ £�§6²�å�Ì¦Í°¥+³¢ï°ï°¤�¥)Ñ�­¸³nÌ¦­¯«¢® Û�£<§6²0­¸·�«�ÓîÌ¦¥^®ãÎ�·â¥Ë¨æÚ§Ð·OÝV¥BÝ%­¯Ò¯Ò¢·â¥^¥¢å)£�§6²e·O³¢¤¦¥@´S«¢¤�¥BÏ�«nÝV¥^¤âÓØÎ°ÒªÓØ«8¤¦´L³¢ÒáÒ¯ß6Ì�Í�³�®{48$<²e·^å)´S¥Ë³�®°­¯®°±
K�L MEi=lmbIµ�S�¾ng�i#RPQ^³I`�M N8O4P�¶+gZbIRfg�oÀ¾�kelmj7k	M�Tm`;g8`;»I³"jEM�S;RPµZgZQ^lmNPRE`]o�gZQ¼M�bhM�Oei#RPQa³�¶�OIg�RP`¼bIg�S`;gZT i#R�SakIR�_IQagZ³eTmREdh¶0`;lmbIjPR'l S�OIg=RP`�bIg�S8µZRPbIRPQaM�TmlmNPR�Sag	d8»IT Salm_ITmR'M�O=i#REQ^³I`yJ�lmb2M�OIOel S;lmgZb�Sag³"RElmbeµ�TmlmbIµZ»Ilm`^S;lmjEM�TmT Â�»Ib+M�_e_�REM�TmlmbIµ�\7UQ JSR�gZµZREQ^`8VEXZX # \¼M�beOÉJ�G=j;k+M�³"RE`�M�bIO ± M�SaRPQa`�VEXZXZ[#\�`akIg²¾´Sak+M�ST<.¿�D�¾�l S;k½M�OVU^»IbIj6SalmgZbQaRP`^S;Q^lmj6S;RPO	lmb�jERPQ�S7M�lmb ¾�MEÂ=`�jEM�byM�Tm`;g�TmR6Á=lmj²M�TmlmNPRfM'prq:D�U+G=RPR�G=RPj6S;lmgZb�VZU # UmVZU
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Z(\ ç���è²æ��õë���ë�ê�ð7ñEò=óLó�ô-�'�"æPë`�'���mæ��õâ��Wæ6áPä�ä
Ì�Í�³nÌ%Ì�Í°¥)ß à)³�®ã¨�¥^¤¦­¯Ñ¢¥e´S«¢¤�¥>à'«¢´SÏ°Ò¯¥'Ü�Ò¯³¢®°±¢Î�³¢±¢¥Ë·tÌ�Í�³�®´48$�²�Ú�£�Í°¥)ß�³�¤�¥e³¢Ò¯·¦«
´S«¢¤�¥e¨�­êúZà)Î°ÒêÌÐÌ¦«SÏ�³�¤Ù·¦¥¢Ú
ÄHÅLÆ�ÅSa Q Â�¾nÀcb�Â�Ã G ¾nÂ�ÂY¿°»<Ã Q Â�¾nÀcb°¿�½ËÀ�º�» G ¾nÂ�Â
48$�² ­¸· ³Ç·âÌ¦¤�­á®°±¢ñ�¤�¥)Ý%¤�­áÌ¦­¯®°±-ÓØ«¢¤�´S³¢Òá­¸·¦´ µÁ³Å®°«8®8Ì�¥)¤�´S­á®�³¢ÒÐ­¸·W¤�¥)Ï�Ò¯³8à'¥^¨ûï�ßû³
·âÌ¦¤�­á®�±�¶;åd³¢®�¨ÇÌ¦Í°¥^¤¦¥)ÓØ«¢¤�¥ ³ 48$<²�¨�¥^¤¦­¯Ñ¢¥Ë·�³q·¦¥'ÌZ«¢ÓF·âÌ¦¤�­á®°±�·)Úd£�§6² ­¸·Z³�Ì¦¤�¥)¥)ñ
¤�¥)Ý%¤�­êÌ�­á®�±YÓØ«8¤¦´L³�Ò¯­¸·â´ µÁ³�®�«¢®�Ì¦¥^¤¦´S­¯®�³�Ò�­¯®b³�Ì¦¤�¥)¥ã­¸·S¤¦¥^Ï°Ò¸³¢à'¥Ë¨Åï�ßÇ³¢®Ç¥)®�Ì�­á¤�¥
Ì�¤¦¥^¥Ë¶;åV³�®�¨ÇÌ¦Í°¥^¤¦¥)ÓØ«¢¤�¥ã­êÌ�¨°¥)¤�­áÑ8¥^·S³qÏ°Í°¤Ù³¢·¦¥'ñ ·¬Ì�¤¦Î�à;Ì¦Î�¤¦¥�Ì¦¤�¥)¥8åtà)³¢ÒáÒ¯¥^¨ÇÌ¦Í°¥ èâ¨�¥)ñ
¤�­áÑ8¥^¨�Ì¦¤�¥)¥'éÙÚ<µ�£�Í°¥�¨°¥)¤�­áÑ8¥^¨�Ì¦¤�¥)¥>ÓØ«8¤6«¢Î�¤6¥'Ü°³�´SÏ°Ò¯¥>Ì�¤¦¥^¥

α5

­¯®´$�­¯±¢Î°¤�¥c>�Úý¶'$°«8¤
ï�«�Ì�Í148$<²
³¢®�¨Z£�§6²�å�³�¨�¥)¤�­áÑn³�Ì¦­¯«¢®Yµ�«�ÓO³�·âÌ¦¤�­¯®°±+­¯®148$<²ù«8¤�³eÌ�¤¦¥^¥Ð­¯®W£�§6²>¶
¤�¥^·¦Î°ÒáÌ�·�­¯® ³S·¦¥^à'«8®�¨ ·¬Ì�¤¦Î�à'Ì¦Î°¤�¥¢å�Ì�Í°¥Ðè¦¨�¥)¤�­áÑn³�Ì¦­¯«¢®�Ì¦¤�¥)¥;é;Ú dF£�Í�¥e¨°¥)¤�­áÑn³nÌ�­á«8®WÌ�¤¦¥^¥
¤�¥^à)«¢¤Ù¨°·�Í�«nÝ/Ì¦Í°¥H¨�¥^¤¦­¯Ñ¢¥Ë¨Ç·âÌ¦¤�­á®�±bµ748$<²>¶�«¢¤L¨�¥^¤¦­¯Ñ¢¥Ë¨oÌ¦¤�¥)¥oµÁ£<§6²>¶�Ý�³¢·S³¢·âñ
·¦¥)´�ï°Òá¥Ë¨ZÓØ¤�«¢´i¥)Ò¯¥)´S¥)®�ÌÙ³�¤�ßZ¤¦Î�Òá¥Ë·+µ;48$�²>¶�«¢¤6¥^Òá¥^´�¥^®�Ì�³�¤�ßLÌ�¤¦¥^¥^·>µ�£�§6²>¶;Ú�£�Í°­¸·
·âÌ¦¤�Î�à;Ì�Î°¤�¥>­¯·|·â­¯´S­áÒ¸³�¤ÐÓØ«¢¤Ðï�«�Ì�Íü48$<² ³¢®�¨H£<§6²x·¦­á®�à'¥+ï�«�Ì�ÍY³�¤�¥+à'«8®8Ì�¥'Ü�Ìâñ�ÓØ¤�¥)¥
e : SHlm`W`agZd'R6S;lmd'RP`À`7M�lmO8Sak+M�Srlmb�M�prq:D�¶ZSakIR�OIRPQal i#RPO'SaQaRPR�lm`WSakIR�`;M�d'R�M�`WSakIR�OeREQ^l iZM�SalmgZbS;Q^RPRZUf<�kelm`�lm`fbIg�S�`aSaQ^lmjPSaT Âc`;_"REMV =lmbIµyjEgZQ^Q^REj6SEUH¿�`�My`aSaQalmbeµ�¹�QaR6¾�Q^l S;lmbIµ	o�gZQad�M�Tmlm`adh¶�M	prq:DOIg�RE`�bIg�S�_IQ^g=Oe»IjPR8M�b#Â�OIRPQal i#RPOySaQaRPR�M�S�M�TmTL¶IgZbIT Â M8OeREQ^l i#RPOy`^S;Q^lmbIµIU
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¤�¥)Ý%¤�­êÌ�­á®�±ã·¦ß�·¬Ì�¥)´L·^õ hSÝ�¥Zà)³¢®-Ï�¥)¤¦ÓØ«¢¤�´�³ã¤�¥)Ý%¤�­áÌ¦¥S«¢Ï�¥)¤Ù³nÌ�­á«8®�­¯®�¨�¥^Ï�¥^®�¨�¥)®�Ì�Òáß
«¢Ó%Ì¦Í°¥ãà'«8®8Ì�¥'Ü�Ì�«¢Ó6Ì¦Í°¥ ·âß�´�ï�«8ÒV­¯®ÅÌ�Í°¥ ·âÌ¦¤�­¯®°±Çµ;48$�²>¶+«8¤�Ì�¤¦¥^¥�µÁ£<§6²>¶+Ì¦Í�³�Ì
Ý�¥|³¢¤¦¥|¤¦¥^Ý%¤¦­áÌ¦­¯®°±�å�³¢·VÒá«8®°±�³8·dÌ�Í°¥FÒ¯³¢ï�¥^Ò�´L³�Ì�àÙÍ°¥Ë·dÌ�Í°¥|¤�­¯±¢Í�Ìâñ Í�³�®�¨L·â­¸¨�¥F«�ÓÕÌ�Í°¥
¤�Î°Ò¯¥Sµ748$<²>¶�«8¤�Ì¦Í°¥>¤�«�«�Ì�®°«�¨�¥>Ò¯³¢ï�¥^Òtµ�£�§6²>¶;Ú
ð-¥L®°«�Ì�¥S³�ÌeÌ¦Í°­¸·eÏ�«8­á®�Ì+³�®-­¸·¦·¦Î°¥S­á®�Ì¦¥^¤¦´S­¯®°«¢Ò¯«¢±8ßãÌ¦Í�³�Ì>´S³ªßìà^³�Î�·¦¥Là'«8®�ñ

ÓØÎ�·¦­¯«¢®ÕÚW3 ®Y³�48$<²�å�®°«¢®�Ì�¥)¤�´�­¯®�³¢ÒO®°«�¨�¥Ë·6´�Î�·¬ÌÐï�¥�¤�¥)Ý%¤�­áÌâÌ¦¥^®H­á®�³Z¨�¥)¤�­¯Ñª³�Ì¦­¯«¢®
ÓØ«8¤>Ì¦Í°¥�¨�¥)¤�­áÑn³�Ì¦­¯«¢®-Ì¦«HÌ�¥)¤�´S­á®�³�Ì¦¥Z·¦Î�à)à)¥^·�·¬ÓØÎ�ÒáÒ¯ß¢å<Ý%Í°­áÒ¯¥LÌ�¥)¤�´�­¯®�³¢Òd®°«�¨�¥^·�´L³ªß
®°¥^Ñ¢¥^¤<ï�¥�¤¦¥^Ý%¤¦­áÌâÌ�¥)®ÕÚn£�Í�Î�·^åª³F¨�¥^¤¦­¯Ñ¢¥Ë¨�·âÌ¦¤�­á®°±F­¯®�³	48$<²�³¢ÒáÝ�³ªß�·<à)«¢®�Ì�³¢­á®�·O«8®°Òáß
Ì�¥)¤�´�­¯®�³¢Ò�·¦ß�´�ï�«¢Ò¸·)Ú+&Ð«nÝV¥^Ñ¢¥)¤Ëå^Ì¦Í°¥6¨�¥^¤¦­¯Ñ¢¥Ë¨>Ì�¤¦¥^¥^·�­á®S³e£<§6²�à'«8®8ÌÙ³�­¯®�ï�«�Ì�Í�Ì�¥)¤¦ñ
´S­¯®�³�ÒB³�®�¨Y®°«8®�Ì¦¥)¤�´S­á®�³�ÒB·âß�´�ï�«8Ò¯·^Úæ£�Í°¥L³�Ï°Ï�³¢¤¦¥^®�ÌF¨�­�û�¥^¤¦¥^®�à'¥Là^³�®-¥^³¢·¦­¯ÒáßHï�¥
¥)Ü�Ï�Ò¯³¢­á®°¥Ë¨æõËÌ¦Í°¥�®°«¢Ì¦­¯«¢®�·@«¢Ó�è¬Ì¦¥)¤�´S­á®�³�Ò°·¦ß�´�ï�«8ÒóéV³¢®�¨eè¬®°«8®�Ì¦¥)¤�´S­á®�³�Ò�·âß�´�ï�«8ÒóéV­¯®
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Ì�Í°¥F³8¨ª©¬Î°®�à'Ì¦­¯«¢® «�Ó<Ì¦Í°¥>³�Î°Ü�­¯Ò¯­¯³¢¤¦ßS¥)­áÌ¦Í�¥)¤%³nÌ�Ì¦Í°¥+öW®°«�¨�¥¢å�«8¤�³�Ì�Ì¦Í°¥hÕ��b®°«�¨�¥8å
ï°Î°Ì�¨�­¸·¦³¢ÒáÒ¯«nÝ ³8¨ª©¬Î°®�à'Ì¦­¯«¢®Å³nÌ+ï�«�Ì�Ío®°«�¨�¥^·^ÚO§|·�³ã¤�¥^·¦Î°ÒêÌËåÕÝ�¥Zà)³�®o¨�¥^¤¦­¯Ñ¢¥}��ëIÎ�.Ñ��.Ê¥Î�����Êù³¢®�¨��.Ñ��0Ê��°ë+Î�Î����#Ê�åVï°Î°Ì�®°«¢Ì>�°ë+ÎA�.Ñ��0Ê��°ë+Î�Î����#Ê�åV®°«8¤��.Ñ��.Ê
Î����#Ê�Ú�3 ÓOÝ�¥6Í�³8¨L«¢®�ÒáßL³¢¨n©¬Î°®�à;Ì�­á«8®Wà'«8®�·âÌ¦¤Ù³�­¯®8ÌÙ·)å�Ì¦Í°¥F±¢¤Ù³�´S´L³�¤dÝ�«¢Î�Ò¯¨S®°¥^¥^¨SÌ�«
­¯®�à'Ò¯Î�¨�¥�³F·âÏ�¥^à)­¯³¢Ò¢Ì�¤¦¥^¥VÝ%Í°­¸àÙÍ�¤�¥=��Î°­¯¤�¥^·�³¢¨ª©¬Î°®�à;Ì¦­¯«¢®�³nÌ�Ì¦Í°¥6ö+®°«�¨�¥�³8·�«¢Ï°Ï�«8·¦¥^¨
Ì�«eÌ¦Í°¥�Õ �o®°«�¨�¥¢Ú�$°«8¤BÌ¦Í°¥Ë·â¥%¤�¥^³8·â«8®�·^ån®°«¢®�ñ ¤�¥^à'Î�¤�·¦­áÑ8¥tÓØ¥Ë³nÌ�Î°¤¦¥6·âÌ¦¤�Î�à'Ì¦Î°¤�¥^·BÍ�³ªÑ¢¥
ï�¥^à)«¢´S¥>·¬ÌÙ³�®�¨°³¢¤�¨�­¯®�Ò¯­á®�±¢Î°­¸·¬Ì�­¯àeÎ�·â¥Ë·�«�ÓB£<§6²�Ú
µ�Õ|­ ©â³ªß�ñ¬ö�Í�³¢®°Þ¢¥^¤-÷e<�<�ü¢¶W«¢ï�·¦¥)¤�Ñ¢¥Ë·ZÌ�Í�³nÌHÌ�Í°¥-ÓØ¥^³nÌ�Î°¤�¥q·âÌ¦¤�Î�à'Ì¦Î°¤�¥^·^å%¤�³�Ì¦Í°¥^¤

Ì�Í�³�®�Ì¦Í°¥S®°«�¨�¥Ë·FÌ¦Í°¥^´L·â¥^ÒáÑ8¥^·^å�³¢¤¦¥Sà'«8®�Ì¦¤�«¢Ò¯­á®°±WÌ¦Í°¥L¨�¥^¤¦­¯Ñn³nÌ�­á«8®ÕåÕ³�®�¨�·âÎ�±¢±¢¥Ë·¬ÌÙ·
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Ù�Ú�Û:Ü%Ý�Þ V ý ��ë�áPèV�'��$yæPà%ä�â Z(\ ç��%è�æ���ë���ë�ê�â���â=ç����'�'�õâ�áH�cç�ãH�'��$��.ë=ç�� Z ä Z êLäZâ#æPç%áPäã7æ6áPç%è�æPç%áPä�ã

Ì�Í�³nÌe¥^³8àÙÍì®°«�¨�¥�­¯®q³W£�§6²xÌ¦¤�¥)¥�·âÍ°«8Î°Ò¸¨ìï�¥�·¦Ï°Ò¯­êÌeÎ°Ï-­á®�Ì¦«WÌ¬ÝV«¡ #Ï�ë+ÎZ��Ð6ÊHÑe���#ÎÙå
¥Ë³¢àÙÍH³¢·�·â«�à)­¯³�Ì¦¥^¨�Ý%­áÌ¦ÍH¥'Ü°³8à;Ì¦Ò¯ßW«8®°¥>ÓØ¥Ë³nÌ¦Î�¤¦¥+·âÌ¦¤�Î�à;Ì�Î°¤�¥¢å�ß�­¯¥)Ò¸¨�­¯®°±A #Ï�ë+ÎZ��Ð6ËaÌ²���#Î;Ú
£�Í°¥e¤�¥)Ò¸³nÌ�­á«8®�ï�¥'Ì¬Ý�¥)¥^®�Ì�Í°¥eÌ¬Ý�«É��Î�³8·â­áñ ®°«�¨�¥^·�­¸·�«¢®°¥>«¢Ó�µ�®°«�Ì6®�¥^à'¥Ë·¦·�³�¤�­¯ÒáßL­¯´�ñ
´S¥^¨°­¯³�Ì¦¥Ë¶S¨°«¢´S­á®�³nÌ¦­¯«¢®Oõ@Ì¦Í°¥HÌ¬Ý�«5��Î�³¢·¦­êñ ®°«�¨�¥Ë·�­¯®�³qÏ�³�­¯¤L´L³ªßÇà'«8­á®�à'­¸¨�¥¢åd«8¤
«¢Ì¦Í°¥^¤L®°«�¨�¥^·S´L³ªßÇà)«¢´S¥ãï�¥)Ì¬ÝV¥^¥)® Ì¦Í°¥^´ µîÌ�Í°¤�«¢Î°±8Íû³8¨ª©¬Î°®�à'Ì¦­¯«¢®�¶'ådï°Î�ÌLÌ�Í°¥)ß
Ý%­¯ÒáÒ�³�Ò¯Ý�³ªß�·%ï�¥�­¯®Y³Z¨°«¢´S­á®�³nÌ¦­¯«¢®H¤�¥)Ò¸³nÌ�­á«8®ÕÚW�Ðñ £O¤�¥)¥�ö�Î°ï�·âÌ¦­áÌ¦Î�Ì�­á«8®�²F¤�³¢´S´S³¢¤
µa�6³�´�ï�«nÝû¥'Ì%³�Ò�Ú�÷e<�<�þ¢¶B³¢®�¨Z£<¤¦¥^¥��Ð¥Ë·¦à)¤¦­¯Ï�Ì�­á«8®�²F¤�³¢´S´S³¢¤|µa�>³�Ò¯Òá´S¥)ß8¥)¤|÷=<�<8ÿ8¶
à^³�®Yï�¥L·â¥^¥)®-³¢·e³ZÓØ«8¤¦´L³¢Òá­¸·â´�ï�³8·â¥Ë¨ì«8®ü��Î�³¢·¦­áñÁÌ�¤¦¥^¥^·|¤�³�Ì¦Í°¥^¤|Ì�Í�³�®YÌ¦¤�¥)¥Ë·�µÁ·â¥^¥
ö�¥Ëà;Ì�­á«8®�÷8Ú ��Ú ü8¶;Ú
ÄHÅLÆ�Å£¢ J º�¾nÄÅ¿�È@¤e¾nº/¥tÂ�¾Ë½ËÀ�Â�¼
3 ®�Ì¦Í°­¸·>·¦¥^à;Ì�­á«8®ÕåæÝ�¥S·¦Î°´S´L³�¤�­ � ¥�Ì�Í°¥L´L³�­¯®YÓØ«8¤¦´L³¢Ò�¤�¥^·¦Î°ÒáÌ�·e³�ï�«¢Î°Ì>£�§6²e·^ÚO§±8¥)®°¥^¤�³¢Ò�«nÑ8¥)¤�Ñ�­á¥^Ý�à)³�® ï�¥eÓØ«¢Î°®�¨ ­¯®oµ^�8«8·¦Í°­æ¥'ÌÐ³¢ÒÁÚæ÷e<�<°÷ª¶;Ú
¦0Â�¿¨§b¿°»�Ã N ½^¾ªº�»�× X Â�»�Â�¾n¿�½^À©b�Â C ¿¨¥@¿°¹¢À�½�Ç
£�Í°¥H·¦¥'ÌZ«¢ÓFÒ¸³�®°±8Î�³�±8¥^·�±¢¥^®°¥)¤Ù³nÌ�¥^¨ ï�ß ³-£�§6²�å

L
µ�£�§6²>¶'åd­¯®�à)ÒáÎ�¨°¥^·SÌ�Í°¥ì·â¥)Ì

«¢Ó�Ò¸³�®�±¢Î�³¢±¢¥^·e±8¥)®°¥^¤�³�Ì¦¥Ë¨Yï�ßq³ìà'«8®8Ì�¥'Ü�Ìâñ�ÓØ¤�¥)¥S±¢¤Ù³�´S´L³�¤Ëå
L
µ748$<²>¶)Ú<£�Í°­¸·�à^³�®

¥Ë³¢·¦­áÒ¯ß�ï�¥L·â¥^¥)®Õõ�±¢­¯Ñ¢¥^®Y³Wà)«¢®�Ì¦¥)Ü�Ìâñ�ÓØ¤¦¥^¥�±¢¤Ù³�´S´L³�¤Ëå�Ý�¥�à)¤¦¥Ë³nÌ�¥�³Z®�¥)ÝäÌ�¤¦¥^¥�³8¨�ñ
©¬«8­á®°­¯®°±-±¢¤Ù³�´S´L³�¤�ï�ßoÌ�³¢Þ�­¯®°±-¥^³8àÙÍ à'«8®�Ì¦¥'Ü�Ì¦ñÁÓØ¤�¥)¥ ¤¦¥^Ý%¤¦­áÌ¦¥ ¤�Î°Òá¥ã«¢ÓÐÌ¦Í�¥�ÓØ«8¤¦´
A −→ α

µ�Ý%Í°¥)¤�¥
α
­¸·�³¢®Å³�¤�ï°­êÌ�¤�³¢¤¦ß�·¬Ì�¤¦­¯®°±H´L³¢¨�¥WÎ°Ïo«�Ó%®°«8®8Ì�¥)¤�´S­á®�³¢Òt³�®�¨

Ì�¥)¤�´�­¯®�³¢Ò<·âÌ¦¤�­á®°±�·�¶�³¢®�¨ Ì¦¤Ù³�®�·¬ÓØ«8¤¦´i­êÌF­á®�Ì¦«�³�®H­¯®°­êÌ�­¯³¢ÒOÌ�¤¦¥^¥+Ý%­áÌ¦ÍH¤�«�«¢ÌÐÒ¸³�ï�¥)Ò¯¥^¨
A
³¢®�¨S¨°³�Î°±8Í�Ì¦¥)¤B®�«�¨°¥^·BÒ¸³�ï�¥)Ò¯¥^¨ãµîÓØ¤�«¢´ Òá¥)ÓîÌdÌ¦«>¤�­¯±¢Í�ÌÙ¶�Ý%­áÌ¦ÍSÌ�Í°¥6·âß�´�ï�«8Ò¯·B­¯®

α
Ú

9Ð«¢®�Ì¦¥^¤¦´S­¯®�³�Ò�·âß�´�ï�«¢Ò¸·<ï�¥Ëà'«¢´S¥�·âÎ°ï�·¬Ì�­êÌ�Î�Ì¦­¯«¢®�®°«�¨�¥^·^Ú+�Ð¥^¤¦­¯Ñn³nÌ¦­¯«¢®�·Õ­¯®+Ì¦Í�¥tÌ�Í�Î�·
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à)¤¦¥Ë³nÌ¦¥Ë¨H£<§6²xÏ�¤¦«�à'¥^¥^¨H¥^®�Ì¦­¯¤¦¥^Òáß Î�·¦­á®°± ·âÎ�ï�·¬Ì�­êÌ�Î�Ì¦­¯«¢®Oå�´S­¯¤¦¤�«¢¤�­¯®°±SÌ¦Í�³�Ì|­¯®ìÌ�Í°¥
à)«¢¤�¤¦¥Ë·âÏ�«¢®�¨°­á®°±c48$�²
¥'Ü°³8à;Ì¦Ò¯ß¢Ú0&6«nÝ�¥)Ñ8¥)¤Ëå8£�§6²äà)³¢®W³�Ò¸·¦«�±¢¥^®°¥)¤Ù³nÌ�¥6Ò¸³�®°±8Î�³�±8¥^·
Ý%Í°­¸àÙÍW³É48$<²äà^³�®°®°«¢Ì^Ú�£O«�·â¥^¥6Ì�Í°­¯·^å�à'«8®�·â­¸¨�¥^¤dÌ¦Í�¥|±8¤�³¢´�´L³¢¤d­á®1$�­á±8Î°¤¦¥�÷^ø�Ú%3 Ó
Ý�¥|³8¨ª©¬«¢­¯®ZÌ�¤¦¥^¥

β
­á®�Ì¦«�­áÌ�·¦¥)ÒáÓ�³nÌ�Ì¦Í�¥Fà)¥)®�Ì¦¥^¤�®�«�¨°¥|Ò¸³�ï�¥)Ò¯¥^¨

A
¤�¥)Ï�¥^³�Ì¦¥^¨°Òáß8å�³¢®�¨

Ì�Í°¥)®q³¢¨ª©¬«8­á®�Ì¦Í�¥L¤¦¥Ë·âÎ°ÒáÌ¦­¯®°±�Ì¦¤�¥)¥S­¯®8Ì�« Ì¦¤�¥)¥
α
³nÌeÌ¦Í�¥L¥)®�¨�«�ÓVÌ¦Í°¥Z¨�¥^¤¦­¯Ñn³nÌ�­á«8®Õå

Ý�¥6à)³¢®�¨�¥^¤¦­¯Ñ¢¥6³¢®�ß�·¬Ì�¤¦­¯®°±>­¯®SÌ¦Í°¥%Ò¸³�®�±¢Î�³¢±¢¥_q4ª�ofp¨s�«
4 = {anbncndn |n ≥ 0}

Ú
£�Í°­¸·VÒ¯³¢®°±¢Î�³¢±¢¥8å¢³¢·V­¯·VÝ�¥)Ò¯Ò�Þ�®°«nÝ%®Õå�­¸·t®°«¢ÌV­¯®

L
µ;48$<²>¶'Úæµ^96«¢Ì¦¥ÐÌ¦Í�³�ÌVÌ�Í°¥|«¢Ì¦Í°¥^¤

Ì¬Ý�«6®°«�¨�¥Ë·<Ò¸³�ï�¥)Ò¯¥^¨
A
­¯®

β
³�¤�¥d´L³�¤�Þ¢¥^¨+Ý%­êÌ�Í+Ì¦Í�¥V®�Î°Ò¯Òêñ ³¢¨n©¬Î°®�à;Ì�­á«8®�à'«8®�·âÌ¦¤Ù³�­¯®8ÌËå

·¦«�®�«�«¢Ì¦Í°¥^¤S¨°¥)¤�­áÑn³nÌ�­á«8®�·S³�¤�¥�Ï�«8·�·¦­áï°Ò¯¥¢Ú�3 ÌL­¸·S®°«�ÌLÞ�®°«nÝ%®ÇÝ%Í�¥'Ì¦Í�¥)¤L³q£<§6²
Ý%­áÌ¦Í°«8Î�Ì6®�Î°Ò¯Òêñ ³¢¨ª©¬Î�®�à;Ì�­á«8® à)«¢®�·âÌ¦¤Ù³�­¯®�Ì�·�à)³¢®�±8¥)®°¥^¤�³�Ì¦¥�q4ª�orp¨s�«

4
Ú ¶

*

A

a d

A

b c

A

A

NA

ε

α: β:

NA
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£�Í°¥�±¢¤Ù³�´S´L³�¤6­¯®ü$�­¯±¢Î°¤�¥Z÷^øW±¢¥^®°¥)¤Ù³nÌ�¥^·6³�·¬Ì�¤¦­¯®°±ZÒ¸³�®°±8Î�³�±8¥>Ì¦Í�³nÌF³)48$<²
à^³�®°®°«¢ÌF±8¥)®°¥^¤�³�Ì¦¥Ë·)å�³�®�¨YÌ¦Í�Î�·>·¦Í°«nÝ6·ÐÌ¦Í�³�ÌeÌ¦Í°¥>���Ùë�
/Ó%��ÊH��Ì¦ë"Ëa�21+�/�Ùë�Ô�ë�����Ë;Íì«�Ó
£�§6²/¥)Ü�à)¥)¥Ë¨°·FÌ¦Í�³�Ì+«�Ó�48$<²�ÚÕç�Î�Ì+­¯®o³¢¨°¨�­áÌ¦­¯«¢®-­áÌ+«�Ó%à'«¢Î�¤�·¦¥�³¢Ò¯·¦«ã±¢¥^®°¥)¤Ù³nÌ�¥^·
³WÌ¦¤�¥)¥�Ò¯³¢®°±¢Î�³�±¢¥�Ì¦Í�³�Ì+³�48$�²�à^³�®°®°«¢ÌF±8¥)®°¥^¤�³�Ì¦¥8å�³¢®�¨ìÌ�Í�Î�·>·âÍ�«nÝ6·ÐÌ�Í�³nÌeÌ�Í°¥
ÎZË;Ì²Ñ+Ê0Ó�Ó��#Êr�#Ì�ë+Ë;�21I���Ùë�Ô°ë%�#��Ë;ÍÐ«¢Ó�£�§6²Ç¥'Ü°à'¥^¥^¨°·�Ì�Í�³nÌ<«�ÓW48$<²�Ú ?Z? &6«nÝ�¥)Ñ¢¥^¤^å�Ì�Í°¥)¤�¥
³¢¤¦¥�³�Ò¸·â«WÌ¦¤�¥)¥S³¢¨ª©¬«8­á®°­¯®°±�±¢¤Ù³�´S´L³�¤Ù·%Ì¦Í�³nÌ>±¢¥^®°¥)¤Ù³nÌ�¥�·¬Ì�¤¦­¯®°± Ò¯³¢®°±¢Î�³�±¢¥Ë·6Ý%Í°­¸àÙÍ
³Zà)«¢®�Ì¦¥)Ü�Ìâñ�ÓØ¤¦¥^¥+±¢¤Ù³�´S´L³�¤Ðà^³�®ì±8¥)®°¥^¤�³�Ì¦¥8å�ï°Î�Ì|Ì¦Í�³�ÌF±8¥)®°¥^¤�³�Ì¦¥eÌ�¤¦¥^¥�Ò¸³�®°±8Î�³�±8¥^·
Ý%Í°­¸àÙÍ-®°«ìà'«8®8Ì�¥'Ü�Ìâñ�ÓØ¤�¥)¥S±¢¤Ù³�´S´L³�¤>à)³¢®q±¢¥)®�¥)¤Ù³nÌ¦¥8Úæ§6®o¥'Ü°³¢´�Ï�Òá¥L­¸·>·âÍ�«nÝ%®-­¯®
$�­¯±¢Î°¤�¥6÷���å)Ý%Í°­¸àÙÍ+±8¥)®°¥^¤�³�Ì¦¥^·æÌ¦Í°¥�·¬Ì�¤¦­¯®°±6Ò¸³�®�±¢Î�³¢±¢¥
q4ª�ofp¨s6«

2 = {anbn |n ≥ 0}Ý%Í°­¸àÙÍb­¯·Zà)Òá¥Ë³�¤�Òáß ³oà'«¢®�Ì�¥'Ü�Ìâñ�ÓØ¤¦¥^¥ãÒ¯³¢®°±¢Î�³¢±¢¥8Ú�&Ð«nÝV¥^Ñ¢¥^¤^å�Ì¦Í�¥H±¢¥)®�¥)¤Ù³nÌ¦¥Ë¨ÅÌ�¤¦¥^¥
Ò¸³�®°±8Î�³�±8¥�à^³�®°®�«�Ìdï�¥6±¢¥^®°¥)¤Ù³nÌ�¥^¨�ï�ß�³�®�ß248$<²�õ�Ì�«>±¢¥^®°¥)¤Ù³nÌ�¥VÌ�Í°¥6Þ�­¯®�¨S«�Ó�Ì¦¤�¥)¥Ë·
±8¥)®°¥^¤�³�Ì¦¥^¨+ï�ßeÌ�Í°¥�±¢¤Ù³�´S´L³�¤<­á®É$�­á±8Î°¤¦¥|÷���å^Ì�Í°¥%à'«8®8Ì�¥'Ü�Ìâñ�ÓØ¤�¥)¥t±8¤�³¢´S´S³¢¤OÝ�«¢Î°Ò¸¨
ô�¤Ù·âÌt®°¥)¥Ë¨SÌ¦«�à'«8Î°®�ÌtÍ°«nÝû´L³�®�ß

a
� ·t­áÌVÍ�³8·d±8¥)®°¥^¤�³�Ì¦¥^¨Õå¢ï�¥'ÓØ«¢¤�¥6±8¥)®°¥^¤�³�Ì¦­¯®°±>Ì¦Í�¥

C6CH<.RPQ^d'lmbIgZTmgZµ�Â�lm`�M8³Il S�`;TmgZ_I_#Â�kIRPQaR�±"M�pnq.DüOIg�RE`�bIg�S�M�j6S;»+M�TmT Â OIRPQ^l i#R�M�S;Q^RPR4?"QaM�SakIRPQE¶S;keR�SaQaRPR'lm`¼SakIR8OeREQ^l iZM�SalmgZbcSaQ^RER�o@gZQ]M prq:D�¶�M�`�OIlm`;jP»I`a`;RPO½lmbcG=RPjPSalmgZbBVZU ý U � U ± R�»e`;R�SakIR`;TmgZ_I_#Â'SaREQ^d'lmbIgZTmgZµ�Â�o�gZQ�jPgZb#i#RPbIlmRPbIjPR�lmb�S;kIlm`�`aREj6SalmgZb�U



s�t 
�
�� u�v;!e�m
��õ
"w x t �#� �y� t�z ��
c��|I
 t |e�õ
²�5���4,
·�³�´S¥e®�Î°´�ï�¥)¤%«¢Ó

b
� ·)ÚW4VÒ¯¥^³¢¤¦Ò¯ß¢å°³B48$�²0à^³�®°®°«¢Ì6¨�«�Ì¦Í°­¸·)Ú

*

A

a

A

A

A

NA

ε
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b

NA
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²®°¯
2

.fà��õèEà Z ä�á��'{Iä�ã]æ6áPä�ä�ã�â�³T�´�èZâ(����ë�æ Z ä�á��'{Iä
£�Í°¥^¤¦¥e³�¤�¥ÐÒ¸³�®°±8Î�³�±8¥^·tÝ%Í°­¯àÙÍã³�¤�¥Ð®�«�Ì�­á®

L
µÁ£<§6²>¶)å�­ÁÚ ¥¢Ú¯å�Ý%Í°­¸àÙÍ�à)³¢®°®°«¢Ì�ï�¥

±8¥)®°¥^¤�³�Ì¦¥^¨�ï�ßL³�®�ßL£<§6²�Ú�§6´S«8®°±+Ì�Í°¥^·¦¥ÐÒ¸³�®°±8Î�³�±8¥^·B­¸·�q4ª�orp¨s�«
5
å�³¢®�¨L­¯®�¨�¥^¥^¨q(ª�ofp¨s6«

n
ÓØ«¢¤e³�®�ß

n ≥ 5
Ú�£�Í°­¯·Fà)³¢®ìï�¥�·¦Í°«nÝ%®ìÎ�·¦­¯®°±ZÌ�Í°¥�Ï°Î�´�Ï�­á®°± Ò¯¥)´S´L³

ÓØ«8¤6£<§6²#µ�Õ|­ ©â³ªß�ñ¬ö�Í�³¢®°Þ¢¥^¤>÷=<�A0>�¶'Ú0&Ð«nÝV¥^Ñ¢¥^¤^å�ï�ß�à)«¢®�·âÌ¦¤�Î�à'Ì¦­¯®°±L³�®ã¥=��Î°­¯Ñn³�Ò¯¥)®�Ì
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¤�­á±8Í�Ìy9x¤¦«�«¢Ì¦¥^¨Y³�Î�Ü�­¯Òá­¸³�¤�ß Ì¦¤�¥)¥Ë¶'å�Ì¦Í°¥L³¢¨n©¬¥^à;Ì�­áÑ8¥ãë+Î;í����7ÔÅ­¸·|´L³¢­á®°Ò¯ßìÎ�·¦¥^¨�³¢·F³
Ï°¤�¥^¨°­¯à^³nÌ¦­¯Ñ¢¥�à'«8´SÏ°Òá¥^´S¥)®�ÌÐµ�à'Ó&�.Ñ��0ÊÁ�tëIÎ|ëIÎ;í����6Ô�å8­ÁÚ ¥¢Ú�Ý%­áÌ¦ÍL³¢®�­¯®°­áÌ¦­¸³�Ò�§�¤¦«�«�Ì�¥^¨
­¯®°­áÌ¦­¸³�Ò6Ì�¤¦¥^¥Ë¶'Ú�£�Í°¥YÑ¢¥)¤�ï×�Ùë+ËZ­¸·ZÎ�·¦¥^¨bÌ�¤�³¢®�·¦­êÌ�­áÑ8¥)Ò¯ßùµ�Ý%­êÌ�Í�³�®K9���®°«�¨�¥HÓØ«8¤
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­áÌ�·+·¦Î°ï�©¬¥Ëà;Ì�³¢®�¨-«¢®°¥SÓØ«8¤+­áÌ�·>«8ï�©¬¥^à'ÌÙ¶FÝ%Í°­¯Òá¥ZÌ¦Í°¥ZÑ8¥)¤�ï�Ëc�0��Ê¨
-­¸·>Î�·¦¥^¨-Ý%­êÌ�ÍÅ³
·¦¥)®�Ì¦¥^®�Ì¦­¸³�Ò¢à)«¢´SÏ°Ò¯¥)´S¥)®�ÌVµ�Ý%­êÌ�Í�³�®+öFÓØ«�«�Ì�®°«�¨�¥Ë¶4)^·¦¥)¥dï�¥)Ò¯«nÝ�ÓØ«¢¤ÕÌ�Í°¥d´S«�Ì�­áÑn³�Ì¦­¯«¢®
ÓØ«8¤%Î�·â­¯®°±L³�®ã³�Î°Ü�­¯Ò¯­¯³¢¤¦ßSÌ�¤¦¥^¥|ÓØ«8¤%Ñ¢¥^¤¦ï�·�Ý%­áÌ¦ÍH³S·¦¥)®�Ì¦¥^®8Ì�­¯³¢ÒÕà'«8´�Ï�Òá¥^´�¥^®�Ì^Ú
ÛÕ­¯®°±8Î°­¯·âÌ¦­¸àd³8·¦·¦Î°´SÏ�Ì¦­¯«¢®�·O³�ï�«¢Î°ÌÕÌ¦Í°¥VÝV¥^ÒáÒáñ�ÓØ«¢¤�´�¥Ë¨�®°¥Ë·¦·æ«¢Ó�¥)Ò¯¥)´S¥)®�Ì�³¢¤¦ß|Ì¦¤�¥)¥Ë·

³¢¤¦¥|Î�·âÎ�³�Ò¯ÒáßL´L³¢¨°¥|­¯®�«8¤�¨°¥)¤VÌ¦«Sà'«¢®�·¬Ì�¤�³¢­á®LÌ�Í°¥FÌ¬ß�Ï�¥>³�®�¨LÌ¦Í�¥|Ì�«¢Ï�«¢Ò¯«¢±8ß�«¢ÓOÌ�Í°¥
¥^Òá¥^´�¥^®�Ì�³�¤�ß�Ì¦¤�¥)¥^·|³¢·�·â«�à)­¯³�Ì¦¥^¨ãÝ%­áÌ¦Í�¥^³8àÙÍHÒá¥)Ü�­¸à)³¢ÒO­áÌ¦¥^´ ÚÕö�«8´S¥�·¦Î�àÙÍY³¢·�·¦Î°´SÏ�ñ
Ì�­á«8®�·�Ì¦Í�³�ÌÐ³�¤�¥F·âÌ�³¢®�¨°³¢¤�¨�Ò¯ßZ´L³¢¨°¥e³¢¤¦¥FÌ�Í°¥eÓØ«¢Ò¯Òá«nÝ%­¯®°±�õ ? 	

•
§6®Y¥^Òá¥^´S¥)®�Ì�³¢¤¦ß�Ì¦¤�¥)¥�­¯·ÐÌ¦Í°¥�´L³nÜ�­¯´S³¢Ò<·¦ß�®8ÌÙ³¢à'Ì¦­¸à+Ï°¤�«�©¬¥Ëà;Ì¦­¯«¢®H«¢Ót³ZÒ¯¥'Ü�­áñ
à)³�ÒO­êÌ�¥)´ãå�Ý%­áÌ¦ÍãÌ�Í°¥+Ï�«8·�·â­¯ï°Ò¯¥�³¢¨�¨�­êÌ�­á«8®ã«�Ó@ÓØÎ°®�à'Ì¦­¯«¢®�³¢ÒOÏ°¤�«�©¬¥Ëà;Ì¦­¯«¢®�·>µîÌ¦Í�¥
è¬¥)Ü�Ì�¥)®�¨°¥^¨�Ï°¤�«�©¬¥^à'Ì¦­¯«¢®�é�«�ÓBµÁ²F¤�­á´L·¦Í�³ªÝ�÷e<�<°÷ª¶â¶�³�®�¨�³¢®�³8¨°¨�­áÌ¦­¯«¢®�³¢Ò�Òá¥^Ñ¢¥^Ò
ÓØ«¢¤V³8¨ª©¬Î°®�à'Ì�·tÝ%Í°­¯àÙÍZ¨°¥'Ì¦¥^¤¦´S­¯®°¥^·V³nÌdÝ%Í�³�Ìt®°«�¨�¥Ë·BÌ¦Í�¥)ßSà)³�®Z³8¨ª©¬«¢­¯®ìµ�³¢®�¨
­á®ãÝ%Í�³�Ì%¨°­á¤�¥^à'Ì¦­¯«¢®�¶'Ú

•
§6Î�Ü�­¯Òá­¸³�¤�ß>Ì¦¤�¥)¥Ë·d³�¤�¥�Î�·¦¥^¨�ÓØ«¢¤d´S«�¨�­áô�¥)¤Ù·)åªÓØÎ�®�à;Ì�­á«8®�³�Ò�à^³nÌ�¥)±¢«8¤¦­¯¥^·�µÁ¨�¥'Ì�¥)¤¦ñ
´�­¯®°¥^¤�·^åÕ³�Î�Ü�­¯Òá­¸³�¤�­¯¥^·^å

. . .
¶;åæÏ°¤�¥^¨°­¯à^³nÌ¦¥Ë·eÝ%­êÌ�Í�Ñ8¥)¤�ï�³�ÒBà)«¢´SÏ°Ò¯¥)´S¥)®�Ì�·>³¢®�¨

¤�³¢­¯·¦­á®�±�Ï°¤�¥^¨°­¯à^³nÌ¦¥Ë·)Ú
•
§�Ï°¤�¥^¨�­¸à)³�Ì¦­¯Ñ¢¥�Òá¥)Ü�­¯à^³�Ò°­áÌ¦¥^´0Í�³8·6µ�·¦Î°ï�·âÌ¦­áÌ¦Î�Ì�­á«8®L«¢¤@ÓØ«�«�Ì;¶@®°«�¨�¥Ë·@ÓØ«¢¤d¥Ë³¢àÙÍ
«�Ó<­áÌ�·%·¦Î°ï�à)³�Ì¦¥)±8«¢¤�­ � ¥^¨�³�¤�±¢Î°´S¥)®�ÌÙ·V­¯® ­êÌÙ·�¥)Ò¯¥)´S¥)®�Ì�³¢¤¦ßSÌ�¤¦¥^¥^·>µ^�d¤¦¥Ë¨�­¸à)³nÌ�¥§6¤�±¢Î°´S¥)®�Ì�4V«�«�à^à'Î°¤�¤¦¥^®�à'¥'�t¤¦­¯®�à'­¯Ï°Ò¯¥|«8¤��æ§�4��V¶'Ú�3 Ó�³>Ï°¤�¥^¨�­¸à)³�Ì¦­¯Ñ¢¥6Ò¯¥'Ü�­áñ
à)³�Ò�­áÌ¦¥^´i³�®�àÙÍ°«¢¤Ù·V³¢®�³¢Î�Ü�­áÒ¯­¯³¢¤¦ß�Ì�¤¦¥^¥¢å�Ì¦Í�¥e³¢Î�Ü�­áÒ¯­¸³�¤�ß�Ì�¤¦¥^¥e­¯·�¤�¥'ÓØ¥^¤¦¤�¥^¨SÌ�«
³¢·%³{ÔHÌ²���"�^��ë"Ëa�21+�Lë+Ï��%�îí���ë"ÌZÍBË;Ì²���'Ú

•
§6®o³¢¨ª©¬Î�®�à;Ì+Í�³8·>³�ÓØ«�«¢Ì+®°«�¨�¥�ÓØ«¢¤eÌ�Í°¥Zà)³�Ì¦¥)±8«¢¤�ßH­êÌ+´S«�¨�­áô�¥^·Lµ�Î�·¦Î�³�Ò¯Òáß
­êÌÙ·Ð·¦¥)´L³�®�Ì¦­¸à>³�¤�±¢Î�´�¥^®�ÌÙ¶�­¯®H­êÌÙ·6¥^Òá¥^´�¥^®�Ì�³�¤�ßZÌ�¤¦¥^¥¢Ú�§ÐÎ�Ü�­áÒ¯­¸³�¤�ßZÌ¦¤�¥)¥Ë·Ð³¢®�ñ
àÙÍ°«¢¤�¥^¨Wï�ß ³¢¨ª©¬Î�®�à;ÌÙ·6³�¤�¥|¤�¥'ÓØ¥^¤¦¤�¥^¨ZÌ¦«Z³8·hÈÉÑe�+� Å8�#Ì�ë"Ï����îíõ��ë+ÌZÍBË;Ì²���ZÎ;Ú

Cc�#G�gZd'R�¾ngZQ© 'j7k+M�TmTmRPbIµZRP`�gZbIR]gZQnd'gZQ^R¼g�o0SakIRP`;R�SaQ;M�Oel S;lmgZb+M�T0M�`;`;»ed'_eS;lmgZbe`²¶#o@gZQnR6ÁeM�d'_ITmRJSÆ�RER�VEXZX � \ngZQfJ£R�M�d8³"g²¾�M�bIO�Æ0RPR�VEXZX # \no@gZQrSakIR�M�OVU^gZlmbIRPOhM�Q^µZ»Id'RPb�S�k�Â=_"g�S;keRE`alm`²U
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§6®0¥^Òá¥^´S¥)®�Ì�³¢¤¦ß Ì¦¤�¥)¥Å­¸·-³¢·�·â«�à'­¸³nÌ�¥^¨
Ý%­áÌ¦Íx·â«8´�¥ ³nÌ¦«8´S­¯à µØ­�Ú ¥8ÚáåF®°«¢®°ñ
à'«¢´SÏ�«8·¦­êÌ�­á«8®�³�Òî¶�·â¥^´L³�®�Ì¦­¸àF´�¥Ë³�®°­¯®°±�Ú

ö�ÌÙ³�®�¨°³¢¤�¨S³8·¦·¦Î°´SÏ�Ì¦­¯«¢®Z³¢¤¦¥%³¢Ò¯·¦«>´L³¢¨�¥Ð³¢ï�«8Î�ÌBÌ¦Í�¥Ð®�Î°´�ï�¥)¤t«�Óæ¥)Ò¯¥)´S¥)®�ÌÙ³�¤�ß
Ì�¤¦¥^¥^·%³¢·�·¦«�à)­¯³�Ì¦¥Ë¨ZÝ%­áÌ¦ÍH³�±¢­¯Ñ¢¥)® Ï°¤�¥^¨�­¸à)³�Ì¦¥8å°³�®�¨ ³�ï�«¢Î�Ì�Ì�Í°¥)­¯¤6±¢¤�«¢Î�Ï°­á®�±�õ

•
�d¤¦¥Ë¨�­¸à)³nÌ�¥^·ã³�¤�¥q³¢·�·â«�à'­¸³nÌ�¥^¨�Ý%­áÌ¦Í
¨�­�û�¥^¤¦¥^®�Ì ¥^Òá¥^´�¥^®�Ì�³�¤�ßûÌ¦¤�¥)¥Ë·ãà'«¢¤�¤�¥'ñ
·âÏ�«¢®�¨°­á®°±ZÌ¦«SÌ¦Í�¥)­¯¤|¨�­�û�¥^¤¦¥^®�Ì6Ì¦¤Ù³�®�·¦­áÌ¦­¯Ñ�­áÌ¬ß�³¢ÒêÌ�¥)¤�®�³nÌ�­á«8®�·+µ�Ï�³¢·�·â­¯Ñ¢¥8å°´S­¯¨�ñ
¨�Òá¥ª¶;å¢Ì¦Í°¥6¨�­�û�¥)¤�¥)®�Ìd¤¦¥Ë³�Ò¯­ � ³nÌ�­á«8®�·@«�Ó�Ì¦Í°¥^­á¤V³�¤�±¢Î°´S¥)®�ÌÙ·)ån³�®�¨�Ì�Í°¥Ð¨�­�û�¥)¤�¥)®�ÌÌ¬ß�Ï�¥^·6«�Ó�à)Ò¯³¢Î�·¦¥|Ì�Í°¥)ß à)³¢® ³¢®�àÙÍ°«¢¤>µ�¤¦¥^Ò¯³�Ì¦­¯Ñ¢¥¢å�­¯®�Ì¦¥^¤¦¤�«¢±�³nÌ¦­¯Ñ¢¥8å�Ú^Ú)ÚÙ¶;Ú

•
£�Í°¥W¥^Òá¥^´�¥^®�Ì�³�¤�ß-Ì¦¤�¥)¥Ë·+Ï�«8·�·â­¯ï°Ò¯ßq³8·¦·¦«�à'­¸³nÌ�¥^¨qÝ%­áÌ¦ÍÇÏ�¤¦¥Ë¨�­¯à^³nÌ�¥^·�Ý%­êÌ�ÍÇ³
±¢­¯Ñ¢¥)®�·âÎ°ï�à)³�Ì¦¥^±¢«¢¤�­ � ³nÌ�­á«8®SÓØ¤�³¢´S¥F³¢¤¦¥|±8³nÌ�Í°¥)¤�¥^¨Z­á®�Ì¦«�Ì¦¤�¥)¥|Ó�³�´S­¯Òá­¯¥^·^å�£�Í°¥®�Î�´�ï�¥)¤6«¢Ó@¥^Òá¥^´S¥)®�Ì�³¢¤¦ßLÌ�¤¦¥^¥^·%Î�·âÎ�³¢ÒáÒ¯ß�³8·¦·¦«�à'­¸³nÌ�¥^¨�Ý%­êÌ�Íì³SÒá¥)Ü�­¸à)³¢Òæ­êÌ�¥)´
à'«¢´SÏ°¤�­¸·â¥Ë·B³+à'¥^¤âÌÙ³�­¯®�³¢´�«8Î°®�Ìd«�Óæ¤�¥^¨�Î°®�¨°³�®�à)ß�³¢®�¨S·â«8ÒáÎ�Ì�­á«8®�·Bï�«�Ì�ÍSÌ¦Í°¥)ñ
«¢¤�¥'Ì¦­¸à)³¢Ò<³¢®�¨HÏ°¤Ù³¢à'Ì¦­¸à)³�Ò�µîÓØ«8¤|±8¤�³¢´�´L³¢¤Ð¨�¥)Ñ8¥)Ò¯«¢Ï°´S¥^®8Ì;¶%Í�³ªÑ8¥+ï�¥)¥)®YÏ°¤¦«¢ñ
Ï�«�·â¥Ë¨ZÌ�«L«nÑ¢¥)¤Ùà'«8´S¥6Ì¦Í�­¯·+µÁ·â¥^¥eï�¥^Òá«nÝ>åÕ÷8Ú ÿ�¶;Ú

ÄHÅSa�ÅLÆ D Ôæ½)¾n¿°¹¢½^ÀÁº�»
£�Í°¥e­¯®�Ì¦¥)¤�¥^·âÌ%«�Ó@Î�·¦­á®°±L£�§6² ­¯®H³�®�³¢Òáß � ­á®°±�¥'Ü�Ì�¤�³8à;Ì¦­¯«¢® Ï°Í°¥^®°«¢´S¥^®�³�Ý�³8·tô�¤�·âÌ¨�¥^´S«¢®�·âÌ¦¤Ù³nÌ�¥^¨û­¯®�Ì¦Í�¥q·¦¥)´S­¯®�³�ÒFÏ�³¢Ï�¥^¤�ï�ß µ^�e¤�«�àÙÍ�³�®�¨,�¢«�·âÍ�­�÷e<�A8þ8¶;Ú�£�Í°¥
¥)Ü�Ì�¥)®�¨°¥^¨ ¨�«¢´L³�­¯®ã«�Ó�Òá«�à)³¢Òá­áÌ¬ßZ«¢Ó@£�§6² ¥^®�³�ï�Òá¥Ë·�Î�·�Ì¦«SÒ¯«�à)³�Ò¯­ � ¥FÌ¦Í°¥eô�ÒáÒ¯¥)¤¦ñ�±�³�Ï¨�¥^Ï�¥^®�¨�¥^®�à'ßÅµ�«¢¤|ô�ÒáÒ¯¥)¤¦ñ Í°¥^³8¨H¨�¥)Ï�¥)®�¨°¥)®�à)ß�¶|­¯®�·¦­¯¨�¥�³�®�¥)Ò¯¥)´S¥)®�Ì�³¢¤¦ß�Ì¦¤�¥)¥8Úæ£�Í°¥
¤�¥)Ò¸³nÌ�­á«8®Lï�¥)Ì¬ÝV¥^¥)®ZÌ�Í°¥F¥'Ü�Ì¦¤Ù³¢à'Ì¦¥^¨W³�¤�±¢Î°´S¥)®�ÌV³¢®�¨LÌ�Í°¥eà'«¢¤�¤�¥^·¦Ï�«8®�¨�­¯®°±+±8³¢ÏYµØ«8¤
Ì�Í°¥6Ï°¤�¥^¨�­¸à)³�Ì¦¥�Ì¦Í�³nÌV·¦Î°ï�à)³nÌ�¥)±8«¢¤�­ � ¥^·�ÓØ«¢¤t­êÌ;¶@­¯·dÌ¦Í�Î�·BÞ8¥)Ï�ÌVÒá«�à)³¢Ò�³�®�¨�®�«+·âÏ�¥^à)­¯³¢Ò¨�¥^Ñ�­¯à)¥bµ�´�«nÑ8¥)´S¥)®�Ì «¢¤ãÎ°®�ï�«8Î°®�¨�¥Ë¨�ÓØ¥Ë³nÌ�Î°¤¦¥-Ï�¥)¤Ùà'«¢Ò¸³nÌ�­á«8®�¶L­¸· ®°¥)¥Ë¨�¥^¨ÕÚ6£�Í°¥
³¢Ï°Ï�³�¤�¥)®�ÌtÒ¯«¢®�±�¨�­¸·¬ÌÙ³�®�à)¥|¨�¥^Ï�¥^®�¨�¥)®�à'ßL­¸·Và^³�Ï�Ì�Î°¤¦¥Ë¨Sï�ß�Ì�Í°¥e³¢¨ª©¬Î°®�à;Ì¦­¯«¢®W«�ÓÕÌ�Í°¥
´L³nÌ�¤¦­áÜ�à)Ò¯³¢Î�·â¥Lï�¥'Ì¬Ý�¥)¥^®-Ì¦Í°¥Lô�ÒáÒ¯¥)¤�³¢®�¨�Ì¦Í°¥W±8³�ÏûµØ«8¤+­áÌ�·+Ï�¤¦¥Ë¨�­¯à^³nÌ�¥Ë¶;Ú<ÛÕ¥'Ì+Î�·
ÌÙ³�Þ¢¥|Ì¦Í�¥>¥'Ü°³�´SÏ°Ò¯¥e«�Ó�Ì¦Í°¥	Ød®�±¢Ò¯­¯·¦Íã­á®�Ì¦¥^¤¦¤�«¢±�³nÌ�­áÑ8¥|à'Ò¸³�Î�·â¥8õ
µ�þ¢¶Wð�Í°­¯àÙÍãï�«�«¢ÞW¨�«Sß8«¢Î Þ�®�«nÝ�Ì¦Í�³nÌ�(ì³�ÜW¤¦¥Ë³¢¨rÇ

ö
9��

i

ö
.fà���èEà��.ë+ë�Â

9���� Õ��
È â(� Õ 9��Ð÷

áPäZâ Z ¥
i

ö
Õ ö

9���� Õ��Z ë �Iëeç Õ öæ÷I*
Â²�%ë4.

Ù�Ú�Û0Ü0Ý�Þ V XKþ
Z(\ ç��%è�æ���ë���ë�ê�âyÿ½â�æ6á��8�½èV�õâ�ç�ã6ä
£�Í°¥L­¯®�Ì¦¥)¤�¤�«¢±8³�Ì¦­¯Ñ¢¥�à'Ò¸³�Î�·¦¥Z³�®�àÙÍ�«¢¤�¥^¨ìï�ß�Ì²�Ùë���­¸·>¤¦¥^Ï°¤�¥^·¦¥)®�Ì¦¥Ë¨Yï�ß�³¢®�¥)Ü�ñ
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£�Í°¥q·¦³¢´S¥�Í°«8Ò¯¨�·WÓØ«8¤ à)«¢Ï°Î�Ò¯³¢¤ à)«¢®�·âÌ¦¤�Î�à;Ì�­á«8®�·^åVÝ%Í°­¸àÙÍ ³¢¤¦¥-³�®�³¢Òáß � ¥^¨�³8·¤Ù³�­¸·â­¯®°± à'«¢®�·¬Ì�¤¦Î�à'Ì¦­¯«¢®�·^å�Í°¥^³8¨�¥^¨�ï�ßHÌ¦Í�¥�Ï�¤¦¥Ë¨�­¯à^³nÌ�­áÑ8¥�à)«¢´SÏ°Ò¯¥)´S¥)®�Ì^åæÝ%­áÌ¦Í-Ì�Í°¥

à)«¢Ï°Î°Ò¸³�¤|Ñ¢¥^¤¦ïì³8¨ª©¬«¢­¯®°­¯®°±Wï�¥'Ì¬Ý�¥)¥^®HÌ¦Í°¥S·¦Î°ï�©¬¥^à'ÌF³¢®�¨HÌ�Í°¥�Ï°¤�¥^¨°­¯à^³nÌ¦­¯Ñ¢¥�³�®�àÙÍ�«¢¤
µÁà;Ó%µcÚ|£�§6²|ñ¬²F¤¦«8Î°Ï�÷e<�<%<8¶â¶'Ú
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Ñ8¥)¤�ï�·�­á®1ÕFöÀ�äÒ¯³¢®°±¢Î�³�±¢¥Ë·V·¦Î�àÙÍã³¢·�ð-¥)Ò¸·âÍÕå�Ý%Í°­¯àÙÍã³�Ï�Ï�¥Ë³�¤Ù·tÌ�«S¤¦¥e�8Î�­á¤�¥|´�Î°ÒáÌ¦­áñ
à)«¢´SÏ�«8®°¥)®�Ì6£�§6²òµÁ·â¥^¥>ö�¥^à;Ì�­á«8®q÷¢Ú ��Úýü¢¶;Ú
ÄHÅSa�Å�� [ Ã<ÀÁº�ÄÅ¼
9Ð«¢®Wà)«¢´SÏ�«�·â­áÌ¦­¯«¢®�³�Ò�«8¤V·¦¥)´S­áñ à)«¢´SÏ�«�·â­áÌ¦­¯«¢®�³�Ò°Ï°Í�¥)®°«8´�¥^®�³�³¢¤¦¥|³�Ò¯Ý�³ªß�·d³�àÙÍ�³�Òáñ
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�� ë��²1ªë"ÊÀË ë�Ó���Ñ�*�ê`ë ®�¥)¥^¨YÌ¦«ãï�¥L¨�¥^à)«¢´SÏ�«�·â¥Ë¨�·¦ß�®�Ì�³¢à'Ì¦­áñ
à^³�Ò¯ÒáßûµîÌ�«Y¥'Ü�Ï°Ò¸³�­¯®oÌ�Í°¥�³8·¦·¦«�à'­¸³nÌ¦¥Ë¨-Ï�³¢·�·â­¯Ñ¢¥W«¢¤�¤�¥)Ò¸³nÌ�­áÑ8¥Wà'Ò¸³�Î�·â¥ª¶eï°Î�ÌS®°«�ÌS·â¥)ñ
´L³�®�Ì�­¯à^³�Ò¯Òáß8Ú ? FÐ§Ðï�¥^­áÒ¯ÒSÔe³¢®�¨�ö°àÙÍ�³�ï�¥^·eµ¬÷e<�<�÷¢å�÷=<�<8ÿ8¶'å�§Ðï�¥^­áÒ¯Ò�ÔLµâ÷=<�<�þ¢¶dÏ°¤¦«8Ï�«�·â¥Ë·Ì�«Z³¢·�·â«�à'­¸³nÌ�¥>Ý%­êÌ�Íì·âÎ�àÙÍH¥'Ü�Ï°¤�¥^·�·â­¯«¢®�·�´�Î°ÒáÌ¦­áñ ³¢®�àÙÍ°«¢¤�¥^¨�¥'Ü�Ì�¥)®�¨�¥Ë¨ã¥)Ò¯¥)´S¥)®�ÌÙ³�¤�ß
Ì�¤¦¥^¥^·%·¦Î�àÙÍ ³8·�Ì¦Í°«�·â¥e­¯®�$<­¯±¢Î�¤¦¥+ü¢ü°Ú
CcK#G�gZd'R'M�»eSakIgZQa`�k+MEi#R�j7kIM�TmTmREbeµZREOcS;kIR�i=lmR6¾5S;kIM�S�M�TmTWlmOIlmgZd'`fM�QaR'begZbÉjPgZd'_�gZ`al S;lmgZbIM�TLU<�kIR]_IQ^gZ_�gZ`aRPO�<.¿�DüQaRP_IQ^RP`;RPb#S7M�SalmgZb½lm`�RP`a_�RPjPl�M�TmT Â�`;»Il SaRPO o�gZQnS;kIgZ`aR�S;kIM�S�M�Q^RfbIg�S²U
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�|®qÌ¦Í�¥Z«¢®°¥LÍ�³�®�¨æåOÌ¦Í°¥^­á¤�¤¦¥^±¢Î°Ò¸³�¤+·¦ß�®�Ì�³¢à'Ì¦­¸à�Ì¦«8Ï�«8Òá«8±¢ßì´L³�Þ8¥SÌ¦Í°¥^´�¤�¥)±¢ñ

Î°Ò¸³�¤Fà)³¢®�¨�­¸¨°³nÌ�¥^·%ÓØ«8¤|´S«�·¬Ìe·âß�®�Ì�³8à;Ì¦­¸à>¤�Î°Ò¯¥^·^å�«8®HÌ¦Í°¥�«�Ì�Í°¥)¤FÍ�³�®�¨ãÌ¦Í°¥^­á¤Fï�¥)­¯®°±
¥^Òá¥^´�¥^®�Ì�³�¤�ßeÌ¦¤�¥)¥Ë·@´L³�Þ¢¥Ë·�Ì¦Í°¥^´ ·¦¥)´L³�®�Ì�­¯à�³nÌ�«¢´L·^Ú�£�Í°¥6¨�¥)¤�­¯Ñª³�Ì¦­¯«¢®�Ì¦¤�¥)¥%·¦Í°«nÝ6·
Ì�Í°­¯·e·¦¥)´L³�®�Ì�­¯à�Î°®°­áÌ¬ß¢åæ³�®�¨Y³�´�ï°­¯±¢Î°«8Î�·Ð¥)Ü�Ï°¤¦¥Ë·¦·¦­¯«¢®�·|Ý%­êÌ�ÍY¥^­êÌ�Í°¥)¤>³�Òá­áÌ¦¥^¤�³¢Ò�«8¤
³¢®+­¯¨°­á«8´S³�Ì¦­¸àt­¯®�Ì¦¥^¤¦Ï°¤�¥'ÌÙ³nÌ�­á«8®�·Vµ�Òá­¯Þ¢¥yË6Ñ�ÔHÏ�íîíWÑ"ÊH�/ì Î�í��7Ó�¶�à)³¢®�ï�¥�¨°­¯·�³�´�ï°­á±8Î�³nÌ�¥^¨
«8®°ÒáßW­êÓ@«¢®°¥eÒ¯«�«¢Þ�·%³nÌ�Ì¦Í�¥+³¢·�·â«�à'­¸³nÌ�¥^¨�¨�¥)¤�­áÑn³�Ì¦­¯«¢®�Ì¦¤�¥)¥Lµ^$�­¯±¢Î°¤�¥+ü�ø8¶'Ú

ÛÕ­áÌ¦¥^¤�³¢Òæ¤¦¥Ë³¢¨�­¯®°± 3¬¨°­á«8´S³�Ì¦­¸àe¤¦¥Ë³¢¨�­¯®°±
Ï°Î°Ò¯Òêñ ®À��ÕB®Õ÷

(ì³¢¤¦ß�ñ69��Ðµâ÷Ë¶ Ò¯¥)±¢ñ79��ÐµÁü°Úá÷ª¶
� ·âñ6��µa�8¶

�8«¢Í°®°ñ79��Ðµ¬÷ª¶

Ï�Î°ÒáÒáñ Òá¥^±�ñ ®À�"Õd¨�®O÷=9
(ì³¢¤¦ß�ñ69��Ðµâ÷Ë¶ �8«¢Í°®°ñ79��ÐµÁü°Ú ü°Úá÷8Úá÷ª¶

Ù�Ú�Û.Ü�Ý%Þ�ý�� ér.�ë Z ä�á��'{eâ#æ��õë���ã]æ6áPä�ä�ã]ê@ë=á�ï)ò=ð7ôDðfØ�ó@ó0ì%í=î%ï�ñ ø�ó�ñ%Ù
£�Í°¥ãÒ¯­êÌ�¥)¤Ù³�Ò�¤¦¥Ë³¢¨�­¯®°±-à'«¢¤�¤�¥^·¦Ï�«8®�¨qÌ¦«-Ì�Í°¥H¨�¥)¤�­áÑn³�Ì¦­¯«¢® ·âÌ�³¢¤âÌ�­á®�±ìÓØ¤�«¢´\Ì�Í°¥

Ì�¤�³¢®�·â­áÌ¦­¯Ñ¢¥�Ì�¤¦¥^¥%ÓØ«¢¤BÌ�Í°¥ÐÑ8¥)¤�ï½ÔrÏ�íîíæÝ%Í°­¸àÙÍ�Í�³¢·BÌ¬Ý�«+³�¤�±¢Î�´�¥^®�Ì�·^õ��ìë"ÌZÍ�³¢®�¨ í��7Ó�å
ï�«�Ì�Íã·¦Î°ï�·âÌ¦­áÌ¦Î°Ì¦¥^¨ÕÚ�£�Í°¥>­¸¨�­á«8´L³nÌ¦­¸àF¤¦¥Ë³¢¨�­¯®°±Là'«8¤¦¤�¥^·¦Ï�«¢®�¨ZÌ¦«L³S´S«¢¤�¥eà)«¢´SÏ�³8à;Ì
¨�¥^¤¦­¯Ñn³nÌ�­á«8®>Ì¦¤�¥)¥8å ·âÌ�³¢¤âÌ�­á®°±|Ý%­êÌ�Í�Ì�Í°¥�´�Î°ÒáÌ¦­áñ ³�®�àÙÍ°«8¤¦¥Ë¨>­¸¨�­á«8´L³nÌ¦­¸àtÌ¦¤�¥)¥�Ý%­êÌ�Í�«8®°Òáß
Ì¬Ý�«6³�¤�±¢Î°´S¥^®8ÌÙ·Õï�¥)­¯®°±Ð·¦Î°ï�·âÌ¦­áÌ¦Î�Ì�¥^¨æõ��Yë+ÌZÍe³�®�¨��0Ñ��0Ê�Ú=3 Ì�­¯·<ÝV«8¤âÌ�Íe®°«�Ì�­á®°±ÐÌ¦Í�³�Ì
Ì�Í°¥+³¢·�·â«�à)­¯³�Ì¦¥^¨�¨�¥)¤�­¯Ñ¢¥^¨ZÌ¦¤�¥)¥Ë·%³�¤�¥|Ì�Í°¥+·�³�´S¥¢Ú
ÄHÅSa�Å£¢ C ¾nº�¼^¼)Ê N Â�¾ªÀÁ¿°È Q Â�¥tÂ�»�Ã<Â�»�¹¢À�Â�¼�À�» Q �O½Ë¹ËÆ
§|·|­¯®Y«¢Ì¦Í°¥^¤eÑ¢¥)¤�ï�ñ�ô�®�³¢Ò<Ò¸³�®°±8Î�³�±8¥^·|·âÎ�àÙÍ-³¢·e²F¥)¤�´L³�®Õå�¥)´�ï�¥Ë¨°¨�¥Ë¨Yà'Ò¸³�Î�·â¥Ë·|­¯®
�|Î�Ì�àÙÍLà^³�®�«�à^à'Î°¤Bï�¥'ÓØ«8¤¦¥�Ì�Í°¥+µ�à)Ò¯³¢Î�·â¥)ñÁô�®�³�Òî¶ÕÑ8¥)¤�ï�­¯®L³F¤¦¥Ëà'Î°¤Ù·â­¯Ñ¢¥^Òáß>¥^´�ï�¥^¨°¨°¥^¨
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«�ÓS¥^³¢àÙÍ
à'Ò¸³�Î�·â¥q­¸·
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´S«¢¤�¥+³�¤¦Ì¦­áô�à)­¯³¢ÒÁå°±8­áÑ8¥)® Ì¦Í�¥�·âÌ�³�®�¨°³�¤Ù¨ã¨�¥'ô�®�­êÌ�­á«8®H«�Ód³¢¨ª©¬Î�®�à;Ì�­á«8®ÅµØÝ%Í°¥^¤¦¥+´�Î°Òáñ
Ì�­áÏ°Ò¯¥>³¢¨ª©¬Î�®�à;ÌÙ·V«¢ÓOÌ�Í°¥F·�³�´S¥FÍ°¥^³8¨�³¢¤¦¥F·âÎ�Ï°Ï�«�·â¥Ë¨LÌ�«S³8¨ª©¬«¢­¯®ZÌ�«�«8®°¥e³�®°«¢Ì¦Í°¥^¤�� ·
¤�«�«�ÌÙ¶'Ú:3 Ì|­¸·6«8®°Ò¯ßWÑ�­¯³¢ï°Ò¯¥+±¢­¯Ñ¢¥^®�Ì�Í°¥+¤�¥)Ñ�­¸·â¥Ë¨H¨�¥'ô�®�­êÌ�­á«8®H«�Ód¨�¥)¤�­¯Ñª³�Ì¦­¯«¢®ã«�Ótö�àÙÍ°ñ
³¢ï�¥Ë·%³�®�¨ãö�Í°­¯¥)ï�¥)¤+÷e<�<���å�Ý%Í°­¸àÙÍãö�àÙÍ�³�ï�¥^·%³�®�¨Wðq³nÌ�¥)¤Ù·�¤¦¥)Ì�³�­¯®�ÓØ«¢¤6£�3â²�Ú
µ^�6«¢±¢¥^¤�·t÷=<%<"��¶æÏ°¤¦«8Ï�«�·â¥Ë·O³¢®�³�ÒáÌ¦¥^¤¦®�³�Ì¦­¯Ñ¢¥dÝ�³ªße«�Ó°Ò¯¥'Ü�­¸à)³�Ò¯­ � ­¯®°±y48$<²�åªÝ%Í°­¸àÙÍÍ°¥Sà)³¢ÒáÒ¸·y�%¥)±8Î°Ò¯³¢¤âñ6$°«8¤¦´�£�§6²�Ú�§ £�§6² ­¸·|­¯®Y¤�¥)±8Î°Ò¸³�¤6ÓØ«8¤¦´ ­áÓtÌ�Í°¥�ÓØ«¢Ò¯Òá«nÝ%­¯®°±

à)«¢®�¨�­áÌ¦­¯«¢®HÍ�«¢Ò¸¨°·)õ�Ý%Í°¥^®°¥)Ñ8¥)¤|³¢®ì³�Î�Ü�­¯Òá­¸³�¤�ß�Ì¦¤�¥)¥+­¸·|¨°¥)¤�­áÑn³�ï�Òá¥�Ì¦Í�³�Ì|Í�³8·6«¢®Y­êÌÙ·
·¦Ï°­¯®°¥V³|®°«�¨�¥

η
µ�«�Ì�Í°¥)¤�Ì¦Í�³�®+¤�«�«�Ì�³¢®�¨>ÓØ«�«¢Ì�®°«�¨�¥ª¶æÌ�Í�³nÌ@Í�³8·ÕÌ�Í°¥�·�³�´S¥VÒ¯³¢ï�¥^Ò�³8·

Ì�Í°¥>¤¦«�«¢Ì%³¢®�¨WÓØ«�«¢Ì6®°«�¨�¥¢å°Ì¦Í°¥^®�Ì�Í°¥>±¢¤Ù³�´S´L³�¤%à^³�®ã³�Ò¸·â«L¨�¥^¤¦­¯Ñ¢¥|Ì¦Í°¥+³¢Î�Ü�­áÒ¯­¸³�¤�ß
Ì�¤¦¥^¥%Ì¦Í�³�Ì�à)«¢®�·¦­¯·âÌ�·d«�ÓæÌ¦Í�¥Ð«¢¤�­¯±¢­¯®�³�Ò�Ì�¤¦¥^¥6ï°Î�Ì�Ý%­êÌ�ÍLÌ¦Í�¥ÐÏ�³¢¤âÌtï�¥)Ò¯«nÝ

η
¤¦¥^´S«nÑ¢¥^¨

µ�­ÁÚ ¥¢Ú¯å
η
­¸·�®°«nÝ Ì¦Í�¥WÓØ«�«�Ì�®°«�¨�¥Ë¶'Ú�£�Í�­¯·Sà'«8®�¨�­áÌ¦­¯«¢®Å­¸·S³Yà)Òá«�·âÎ°¤�¥Wà)«¢®�¨�­áÌ¦­¯«¢®Ç«¢®

Ì�Í°¥>·â¥)Ì�«¢Ó<¥^Òá¥^´�¥^®�Ì�³�¤�ßSÌ¦¤�¥)¥Ë·�«�Ó<Ì¦Í°¥e±¢¤Ù³�´S´L³�¤�³�®�¨W­¸·�Ì¦Í�Î�·�´S«¢¤�¥e¨�­êúZà)Î°ÒêÌ%Ì�«
Ñ8¥)¤�­êÓØßSÌ�Í�³�®�Ì¦Í°¥>à)«¢®�¨�­áÌ¦­¯«¢®�·V«¢Ó�£�3â²�Ú:&Ð«nÝV¥^Ñ¢¥)¤Ëå0�%«¢±8¥)¤Ù·V·¦Í°«nÝ6·VÌ¦Í�³�Ì��%¥)±8Î°Ò¯³¢¤
$�«¢¤�´ä­¯·@¨�¥Ëà'­¸¨°³�ï°Ò¯¥¢Ú"�6¥)±¢Î�Ò¯³¢¤OÓØ«8¤¦´0·¦¥)¤�Ñ¢¥Ë·<³8·@³Ð®°«8¤¦´L³¢Ò8ÓØ«8¤¦´
ÓØ«8¤B£<§6²e·@Ý%Í°­¸àÙÍ
¨�¥^¤¦­¯Ñ¢¥�Ò¯«�à^³�Òt·¦¥'ÌÙ·Lµý©¬Î�·âÌ�³8·e¤¦¥^±¢Î°Ò¸³�¤e±¢¤Ù³�´S´L³�¤Ù·F·â¥^¤¦Ñ8¥S³8·>³ ®°«¢¤�´L³�Ò@ÓØ«¢¤�´ ÓØ«8¤
48$�²e·OÝ%Í°­¸àÙÍ�¨°¥)¤�­áÑ8¥t¤�¥)±¢Î�Ò¯³¢¤<Ò¸³�®°±8Î�³�±8¥^·Ù¶;Úe�%¥)±8Î°Ò¯³¢¤âñ6$°«8¤¦´
£�§6²û­¯·�Ï�«�Ì�¥)®�Ì¦­¸³�Ò¯Òáß
³¢Ï°Ï�¥Ë³�Ò¯­á®�± ·¦­á®�à)¥Y­áÌH­¯· Ò¯¥^·�·W¤�¥^·âÌ¦¤�­¯à'Ì¦­¯Ñ¢¥YÌ¦Í�³¢® £�3â²�å%³�®�¨�­á® Ï�³�¤¦Ì¦­¸à'Î�Ò¯³¢¤WÌ�Í°¥
Ò¯­á®�±¢Î°­¸·¬Ì�­¯à%à^³¢·¦¥^·�Ì�Í�³nÌt³¢¤¦¥�Ì¦¤�«¢Î�ï°Òá¥Ë·â«8´S¥VÓØ«8¤d£�3â²ù¨�«e®°«�ÌËå�­á®SÌ�Í°¥)´L·¦¥)Ò¯Ñ¢¥Ë·)ånÏ�«8·¦¥
³�Ï°¤�«¢ï°Ò¯¥)´�ÓØ«¢¤��%¥^±¢Î°Ò¸³�¤¦ñ7$�«¢¤�´/£<§6²�Ú
$°¤Ù³�®�Þqµ�­á®�Ì¦Í�­¯·FÑ¢«8ÒáÎ�´�¥ª¶6«�û�¥^¤�·F³Z¤�¥)±8Î°Ò¸³�¤FÑ¢¥)¤Ù·¦­á«8®H«�ÓV£�§6²e·)å�Î�·¦­¯®°±W«8®°Òáß

·¦Î°ï�·âÌ¦­áÌ¦Î�Ì�­á«8®W³�®�¨�Ì¦Í°¥h�eÒá¥^¥)®°¥|·¬ÌÙ³�¤t«8Ï�¥^¤�³�Ì¦­¯«¢®Õå8Ý%Í°­¸àÙÍÕå¢Í°¥F³�¤�±¢Î°¥Ë·)å¢­¯·�·âÎ�­êÌÙ³�ï°Ò¯¥
ÓØ«8¤F´S«�¨�¥^Òá­¯®°±HàÙÍ°­¯Ò¯¨�±¢¤Ù³�´S´L³�¤e³nÌ+³ ·¬ÌÙ³�±¢¥SÝ%Í°¥^¤¦¥�®°«ãÏ°¤�«¢Ï�¥)¤>·¦Î°ï�«8¤�¨°­á®�³�Ì¦­¯«¢®
­¸·%Î�·¦¥^¨qµØ«8®°Ò¯ß�à'«�«8¤�¨�­¯®�³�Ì¦­¯«¢® «¢¤B©¬Î�Ü�ÌÙ³�Ï�«8·¦­êÌ�­á«8®�¶;ÚÀ&|³�¤�ï°Î�·�àÙÍoµØ­¯®ãÌ¦Í°­¸·%Ñ¢«8ÒáÎ�´�¥ª¶
¨�¥)ô�®°¥Ë·�¤¦¥^Ò¯³�Ì¦¥^¨ ·�àÙÍ°¥)´L³nñ�Ì�³¢±�Ì¬ß�Ï�¥FÓØ«¢¤�´S³¢Òá­¸·¦´S·�ï�³¢·¦¥^¨�«¢®ã£<§6²�Ú
ÄHÅ���ÅLÆ D Ôæ½^Â�»�Ã<ÀÁ»<×-½ËÆ<Â�¤|º�÷�Â�¾�º�É G�ULX
ð�Í°­¯Ò¯¥WÓØ«8¤�´L³¢®�ßoÏ�Î°¤¦Ï�«8·¦¥^·�Ì¦Í�¥�ÓØÎ�ÒáÒ%Ï�«nÝV¥^¤�«¢Ó|£�§6²�­¯·S®�«�ÌS®°¥)¥Ë¨�¥^¨æå�Ì�Í°¥)¤�¥
³¢¤¦¥�à)«¢®�·âÌ¦¤�Î�à'Ì¦­¯«¢®�·|­á®-¨�­�û�¥^¤¦¥^®8ÌeÒ¸³�®°±8Î�³�±8¥^·%ÓØ«8¤eÝ%Í°­¯àÙÍ-£<§6²�à)³�®�®°«�ÌFÏ°¤¦«nÑ�­¸¨�¥
³�·¦³�Ì¦­¸·¬Ó�³8à;Ì¦«8¤¦ßq³�®�³�Ò¯ß�·¦­¸·)å@³�®�¨Ç¥'Ü�Ì¦¥^®�·¦­á«8®�·+Ì�«-£�§6² ³¢¤¦¥ ®°¥)¥Ë¨�¥^¨ÅÌ¦«qà)³¢Ï�Ì¦Î°¤�¥
Ì�Í°¥)´ãÚ�§Ð® ¥)Ü°³�´SÏ°Ò¯¥F«¢Ó�·¦Î�àÙÍH³Sà'«¢®�·¬Ì�¤¦Î�à'Ì¦­¯«¢®�­¯·%Ï�­¯à'Ì¦Î°¤�¥'ñ69��û¥'Ü�Ì�¤�³8à;Ì¦­¯«¢®Oõ
µ¬÷8÷Ë¶�£�Í°­¯·6ï°Î°­¯Ò¯¨�­¯®°±�å:�¢«8Í°®ãï�«8Î°±¢Í�Ì6³�Ï°­¯à'Ì¦Î°¤�¥e«�Ó¬Ú
&6¥^¤¦¥8å�Ëc�0�LÎ´Ò�Ï.�îí��+��Ê0Óû­¯·ZÌ¦Í°¥ µØÏ°¤�¥)Ï�«8·¦­êÌ�­á«8®�³�Òî¶Là)«¢´SÏ°Ò¯¥)´S¥)®�ÌW«¢ÓFÌ�Í°¥ì®°«8Î°®

Ôr�^�#Ë;Ï.Ì²�)åÕ³�®�¨YÌ¦Í°¥^¤¦¥)ÓØ«¢¤�¥�Ì�Í°¥B9��
®°«�¨�¥S­¯®�Ì¦«ãÝ%Í°­¸àÙÍ�­áÌ>­¯·>·¦Î°ï�·âÌ¦­áÌ¦Î�Ì�¥^¨q·¦Í°«¢Î°Ò¸¨
«8¤¦­¯±¢­¯®�³nÌ�¥Ð­¯® Ì¦Í°¥+·�³�´S¥e¥)Ò¯¥)´S¥)®�ÌÙ³�¤�ßSÌ¦¤�¥)¥>³¢·�Ì�Í°¥eÍ°¥^³8¨�®�«¢Î°®/ÔH�^��ËaÏ.Ì��'Ú ? h &Ð«nÝ�ñ
Cct�L RPQaRZ¶�¾nR�M�Q^R'M�b+M�T Â=NPlmbIµ`ø²N�ù6á£ä�ú!P�M�`fM�bIgZ»Ib½S;kIM�S]S7MV ZRP`�M�jPgZd'_ITmRPd'RPb#S�bIgZ»Ib{lmb#S;Q^g�¹OI»IjPRPOÉ¾�l S;k2Mh_eQaRP_"gZ`;l SalmgZb�¶À`;lmd'lmT�M�Q�Sag	S;kIR�jEM�`;RP`8`akIg²¾�b2lmbÉG=RPjPSalmgZb�VZU � U # U : bI`^S;REM�O�¶:¾nRjPgZ»ITmO)M�Tm`agÉM�b+M�T Â=NPR½SakIR	jPgZbI`^S;Q^»Ij6S;lmgZb�³#Â/`7MPÂelmbIµcS;k+M�S�Ü!ã�á�Ý�N�ß�û�ä�N�M ü�N�Þ�ý½lm`�M�b)M�O%Ua»IbejPS_IQ^RE_"gZ`al S;lmgZb+M�T"_IkeQ;M�`aR�Sag]S;kIR�bIgZ»IbYø²N�ù6á£ä�ú©P²U4<�kIlm`Hlm`WM�TmlmbIµZ»Ilm`^S;lmj�j7kegZlmjERZ¶�bIg�SrM¼o@gZQ^d�M�TIgZbIRZ¶
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¥^Ñ¢¥)¤Ëå�Ì¦Í�¥)®ÅÝ�¥Zà)³¢®°®°«�Ì�¨�¥)¤�­áÑ8¥�Ì¦Í°¥ ·â¥^®8Ì�¥)®�à)¥¢åO·¦­¯®�à'¥Z­¯®qÌ¦Í�³nÌ�à^³¢·¦¥LÝV¥LÝ�«¢Î°Ò¸¨
Í�³ªÑ8¥LÌ¦«-³¢¨ª©¬«8­á®ÇÌ¦Í°¥�Ì¦¤�¥)¥WÓØ«¢¤�Ò�Ñ+Ï�Óv�0Ë�­¯®�Ì¦«YÌ¦Í°¥�Ì¦¤�¥)¥�ÓØ«¢¤HëBÔH�^��ËaÏ.Ì²��Ñ�*ÙÚd£�Í°­¸·
­¸·6­¯´SÏ�«�·¦·¦­áï�Òá¥8å�Í°«nÝ�¥)Ñ8¥)¤Ëå°·â­¯®�à'¥+Ì¦Í°¥>ÓØ«�«¢Ì¦®°«�¨�¥+«8®ãÌ¦Í°¥�Ì¦¤�¥)¥>ÓØ«8¤cÒ�Ñ+Ï�Óv�0Ë%Ý�«¢Î°Ò¸¨
Í�³ªÑ8¥LÌ¦«�ï�¥ Ò¸³�ï�¥)Ò¯¥^¨�9��0Ý%Í°­¯Ò¯¥WÌ�Í°¥�¤�«�«�Ì�ÝV«8Î°Ò¯¨Å®°¥)¥Ë¨oÌ¦«�ï�¥ Ò¸³�ï�¥)Ò¯¥^¨ öæå@³8·
·¦Í°«nÝ%® ­á®�$�­¯±¢Î°¤�¥�ü¢þ°Ú�ç�Î�ÌÐ£<§6² ¤�¥=��Î°­¯¤¦¥Ë·�¤¦«�«¢ÌÐ³�®�¨�ÓØ«�«�ÌÐ®�«�¨°¥^·�Ì�«LÍ�³ªÑ¢¥eÌ�Í°¥
·�³�´S¥eÒ¯³¢ï�¥^ÒÁå°·¦«�Ì¦Í°¥eÌ�¤¦¥^¥>·âÍ°«nÝ%® ­¯®)$�­¯±¢Î°¤�¥+ü¢þ�­¯·6®°«�Ì6³SÑn³�Ò¯­¯¨ ³�Î°Ü�­¯Ò¯­¯³¢¤¦ßSÌ�¤¦¥^¥¢Ú
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Ù�Ú�Û:Ü%Ý�Þ�ý [�þ;ÿ��.ë=ã6ãH�'����ä�ä%�"æ6áEâ=è²æ��õë���ê@áPë=ÿ ßk��è�æPç�áPä Ê©Ì ß����Éé þ �`ÿ��'�'��äV$Iâ(�nâ=ç������'�õâ�áH�æ6áPä�ä�|Lá��'$=à"æ6~
3 ®û«¢¤Ù¨�¥)¤�Ì�«q³8à)à)«¢Î°®�Ì�ÓØ«¢¤Zà)³8·â¥Ë·S·âÎ�àÙÍû³¢·�Ì�Í°¥^·¦¥¢å6µ�ð�¥^­á¤Y÷=<�A%A8¶+Ï°¤¦«8Ï�«�·â¥Ë·

·¦¥)Ñ8¥)¤Ù³�Ò�¥'Ü�Ì¦¥^®�·â­¯«¢®�·tÌ�«Z£<§6²0à)³¢ÒáÒ¯¥^¨Sè¬´�Î°ÒáÌ¦­áñ à)«¢´SÏ�«8®°¥)®�Ì6£�§6²ÐéF«¢¤'(ü4tñ £�§6²�Ú
£�Í°¥Ë·â¥Ð¥'Ü�Ì¦¥^®�·â­¯«¢®�·BÍ�³ªÑ¢¥%­¯®Wà)«¢´S´S«¢®SÌ¦Í�³nÌdÌ�Í°¥Ð¥^Òá¥^´�¥^®�Ì�³�¤�ß�·âÌ¦¤�Î�à'Ì¦Î°¤�¥^·V³�¤�¥%®°«
Ò¯«¢®°±8¥)¤FÌ¦¤�¥)¥Ë·)åæï�Î�Ì�·¦¥'Ì�·e«¢ÓVÌ�¤¦¥^¥^·^Ún3 ®ÖËaÌ²����Ð í�Ñe��ë�ífÈ�Ï�í�Ëa�^��Ñ"È�ÔÀÑ+Êr�#ÊWË�������åm� i ³�Ò¯Ò
´S¥)´�ï�¥^¤�·6«�Ód³�®H¥^Òá¥^´�¥^®�Ì�³�¤�ß�·¦¥'Ì|´�Î�·âÌ|³¢¨n©¬«¢­¯®ã·¦­¯´�Î°ÒáÌ�³¢®°¥)«8Î�·âÒ¯ßW­¯®�Ì¦«W³L·¦­¯®°±¢Ò¯¥
¥^Òá¥^´�¥^®�Ì�³�¤�ßHÌ�¤¦¥^¥¢Ú�3 ®ÖÎ���ËaÐ í@Ñ=�Ùëní�ÈcÏ�íõËa�^��Ñ+È�ÔÀÑ+ÊH��ÊÀË�������åm� ? ³�Ò¯Òt´S¥)´�ï�¥^¤�·+«�Ó6³
¨�¥^¤¦­¯Ñ¢¥Ë¨ã·â¥)Ì|«�Ó@Ì�¤¦¥^¥^·6´�Î�·âÌ|³¢¨ª©¬«8­á®ì·¦­¯´�Î°ÒáÌ�³¢®°¥)«8Î�·âÒ¯ß ­á®�Ì¦«ZÌ¦¤�¥)¥^·%ÓØ¤¦«8´�³L·¦­¯®°±¢Ò¯¥
¥^Òá¥^´�¥^®�Ì�³�¤�ß�·¦¥'ÌËÚ �Z��§|·V³¢®L¥'Ü°³�´SÏ°Ò¯¥¢å�à'«8®�·â­¸¨�¥^¤BÌ¦Í°¥F·â«8ÒáÎ°Ì¦­¯«¢®SÌ¦«�Ì¦Í°¥F¨�¥)¤�­¯Ñª³�Ì¦­¯«¢®
«¢ÓÐ·â¥^®8Ì�¥)®�à)¥�µâ÷¢÷Ë¶'åB·âÍ°«nÝ%®o­¯®�$�­¯±¢Î°¤�¥ ü¢ÿ°Ú�&6¥^¤¦¥8å<Ý�¥WÍ�³ªÑ8¥�·¦Ï°Ò¯­êÌ�Î°ÏÅÌ�Í°¥WÌ�¤¦¥^¥
ÓØ«8¤hÔH�^��ËaÏ.Ì��1Ñ�*Ç­¯®�Ì¦«HÌ¬Ý�«HÌ�¤¦¥^¥^·+³¢®�¨q±¢¤�«¢Î°Ï�¥^¨-Ì�Í°¥)´!­¯®o«¢®°¥�·â¥)Ì^Ú�ð�¥W³8¨ª©¬«¢­¯®
Ì�Í°¥�¥)Ü�Ì�¤�³8à;Ì�¥^¨�9�� ³nÌ|Ì¦Í°¥�¤�«�«¢Ì|«¢ÓBÌ¦Í°¥�Ì¦¤�¥)¥�ÓØ«¢¤2Ò�Ñ"Ï�Ó��.ËÁå�³�®�¨ì·âÎ�ï�·¬Ì�­êÌ�Î�Ì¦¥�Ì�Í°¥
M�bIO ¾rR]jEgZ»eTmOyd�MV ZR¼SakIR]`7M�d'R�o@gZQ^d�M�T�_"gZlmb#S�»e`;lmbIµ�RPl SakIRPQ¼M�bIM�T Âe`alm`²U°°uV<�kIR�S;RPQ^d}¸^SaQ^RER6¹�Tmg�jEM�T º ¾�M�`�_IQ^gZ_"gZ`;RPOy³#Â G�Sa»+M�Q�S]G=kelmRE³"RPQ�M�bIO�jEgZQ^Q^RE`a_"gZbIOI`�Sagf¸!<WÂe_"RV º lmb½J ± RPlmQfVEXZYZYe¶+_�U � VH;�\6U°�C7± RPlmQ�� `r¸!<WÂe_"R ý º U°6°�q+gZQW_IQaM�jPSalmjEM�T%_e»IQa_"gZ`aRE`E¶=SakIlm`WOIR6·+bIl SalmgZb�d�»I`aSÀ³"R�RPÁ�SaREbeOIRPO�Sag8M�TmTmgE¾Bo@gZQW`;»I³I`^S;l Sa»eSalmgZbM�`]¾nRPTmTLU0q+»IQ�S;keREQ^d'gZQ^R#¶:¾nR'beRERPO{S;g	³"R�M�³ITmR�SaghOIR6·+bIR�OIgZd'lmbIM�bIjPR'jEgZbe`aSaQ;M�lmb#S;`8³�R6S�¾nRPRPbS;keR]jEgZd'_"gZbIRPb#S;`�g�oWM�SaQaRPRf`;R6S
	 `;RPR]³"RPTmg²¾fU
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þ[Z4\ ë������'��$-��áEâ�ÿ	ÿ½â�á Í ²�í-¡`ð�Øn0Pò(06ömí=ï�ò=óF¨6ï�06ñ�óLó�ö'Ù�ñ�ï �;ñ Ã | , ~6ÿ ��g�,&Ã��+��W²ÍÏÀâ�äV��ä%�/Ä þ �����õä�Ä�â�� Z Ñ�ë��0â�� Z È Í È�â(���õâ�� Í���W�WIúnÍ ��ë�áPÿ½â�� Z äV{²��è�ä�ã ê@ë=á��'�'��$=ç���ã7æ���è$eäV�%ä�áEâ��'���Zâ�æ���ë���ãVÿ É ä�ã7æ��8ä�áPÿ½â�����è-.¼ë=á Z ë�á Z ä�á����U�/��� Í þ!�?±Wíeð$¡yò�óK¨PøEøwØ�ñ�øfö@ï
ùWñh¢"ön�7ò#óA¬p±�Ø"ï���06ö�í=ï%ò#ó'Á�ð�ò�¡)¡yò�ð%Ä6ä Z Í È â�áH�Dy'â(�máH�%ÿ�����ä�Ä�Ñ�ë��0â(� Z È Í È�â(���õâ��rÄ Ð ëeà��È â(�².�äV�'�2Ä:â(� Z�þ �����õäÆÏÀâ�äV��äV� Í��"�Zú&Ã���~�W²Í å"æEâ(�%ê@ë=á Z Ä�³ þ ÿ�³]å �rþ]ß�ç����'��èZâ#æ��õë���ã Í



��mÅhqc��

⊕ Ä � Ã B
⊗ Ä � Ã B
þ �.äV�'�'����Ä þ Í Ä �=ú Ä ��" Ä ú Ã Ä ,�, Ä � Ã , Ä

� Ã B Ä ��""� Ä �VW Ã Ä ��W�B Ä ��g Ã Ä �=��B Ä
��,e� Ä ~�geú Ä ~�g�" Ä ~���~ Ä ~��#ú Ä ~"��B Ä
~e�e�oÃ"~I� Ã Ä ~=~�� Ä ~ Ã B Ä ~�"�B Ä Ã ~eú Ä
Ã=Ã � Ä Ã ú+� Ä Ã "e~

þ ����ä%�nÄ%å Í Ä �e�+� Ä �e�eú Ä ��,e� Ä ~�Beú Ä Ã �#ú
þ ��áPç�ã6èEà��2Ä Ë`Í È Í Ä ÃeÃâ=è&�+ç��õãH�mæ���ë��rÄ ú�, Ä ��g��]Ã0�Vge~ Ä �VgIú Ä �e�V" Ä

��,�W Ä Ã ��,â Z4\ ä�è�æ��'{Iä�ãVÄ �(g Ä �+� Ä �eú Ä �#�(" Ä �e�=~ Ä
�=� Ã Ä � Ã � Ä ��,"� Ä ��,(""Ã"��,�W Ä ~��Z� Ä
~"��" Ä ~���, Ä ~"��B Ä ~Iú�, Ä Ã �#ú Ä Ã ��Bâ Z �%ëeÿ��'�0â(�

∼

Ä ��,"� Ä ��,("â Z4\ ë��'������$
þ y Ð ��þ Ì Ä �Z~e� Ä �Z~ Ã Ä ��~�"ÿyç��mæ��'����ä

∼

Ä �Zúe���ç��'�
∼

Ä �e� Ä ��~I� Ä �#ú�~ Ä �Zú�Wë����'�'$Iâ#æPë=áH�
∼

Ä �=� Ä �Z~ Ä � Ã Ä �Z~e� Ä
�#ú�~ Ä �#ú�Wã6äV��ä�è�æ��'{Iä

∼

Ä �e�ã°���%è²à�áPë��%ëeç�ã
∼

Ä � Ã B Ä � Ã Wâ Z4\ ç��%è�æ���ë��rÄ B&Ã0��" Ä �VW Ä �=� Ä � Ã Ä �eú Ä
�(B Ä ~�g Ä ~�� Ä ~=~"Ã Ã g Ä Ã � Ä ÃeÃ Ä ú�g Ä
ú+� Ä ú�" Ä ú�, Ä ,(B Ä B�, Ä ��gIú Ä
�=�#�oÃ0�e��, Ä �Z� Ã Ä �#�(B Ä �Z��W Ä �Z~�" Ä
� Ã g Ä � Ã ,&Ã��#ú�g Ä �#ú=� Ä �Zú�" Ä ��"�g Ä
�V"I� Ä ��" Ã Ä ��,�" Ä ��B�g Ä �4,�W Ä �VBe~ Ä
�=�eú Ä �e�(" Ä ��~Iú Ä � Ã=Ã Ä � Ã ú Ä ��,e� Ä
��,�B Ä ~�g�, Ä ~e�"� Ä ~I�=� Ä ~e~Iú Ä ~ Ã B Ä

þ
Z(\ ç���è�æ���ë��Á|3�²íeï�06ö�ï²Ø�ñ|£+~
~ Ã W Ä ~Iú�, Ä ~�,e� Ä ~v,(B Ä ~�Be~ Ä ~�BIú Ä
~�B�" Ä ~�W�, Ä Ã �4, Ä Ã �(B Ä Ã ~��]Ã Ã=Ã g

∼

è�ë��%ã7æ6áEâ��'�+æPãVÄ �=� Ä �#� Ä � Ã Ä ��" Ä ~�B Ä
~�Wâ Z {Iä�á��/Ä , Ä B Ä ��g Ä �+� Ä ��gIú Ä �=�#�&Ã��e� Ã Ä

�=��" Ä �e��~"Ã��=�eú Ä � Ã g&Ã�� Ã ú Ä ��BI� Ä
~"�#� Ä ~�� Ã Ä ~"��" Ä ~���, Ä ~Iú�g Ä ~eúe� Ä
~eúeú Ä ~�"�" Ä Ã g�B

∼

�.ë=ãH�mæ��õë��/Ä �eú�gâ Z {eä�á����õâ��Àà���ä�áEâ#áPè²àn�nÄ �eú=�ã6äV�+æPäV�+æ���â(�
∼

Ä �eú(g Ä ��"IúË ß
∼

Ä �=ú�g Ä ��"Iú
þ $=ç��má6áPä�Ä þ Í Ä ��,�"
þ à%ë�Ä þ Í�Ë`Í Ä ~�B
þ ��ã6ã6äV�rÄ Ð Í Ä ��WIú Ä �VW�B
þ�� æ Ê È ë�Â"à+æEâ�á�Ä�å Í Ä ~I��~
þ �mæPèEà���ã6ë��rÄ Ð Í Ä Ã ��Wâ��'$eë�á��mæPà�ÿ]Ä Ã g Ä Ã � Ä ÃeÃ Ä Ã ú Ä ú�g"Ã"úe� Ä

�Z�=~ Ä �#�(B Ä ��~�� Ä �Z~e� Ä � Ã ~ Ä � Ã ú Ä
�Zúeú Ä �#ú=ú&Ã0�V"I� Ä ��Bv, Ä �VB�B Ä ~Iú�, Ä
~�"e~ Ä ~v,=ú Ä Ã g�g Ä Ã �+� Ä Ã �=~ Ä Ã ��W Ä
Ã ��B Ä Ã ~"��Ã Ã ~�" Ä Ã ~�B&Ã Ã=Ã gâ���â���à%ë=áPãVÄ�ø²ñEñ'ò"ó@ø;íE���'� Z �'��$ä%��ä�ÿ��%æ

∼

Ä ��Beú�õë�$eë���à�ë�á���è
∼

Ä ��Beú
þ ã6à%ä�á�Ä Ì Í Ä ~eúe�â=ç�æPëeÿ½â�æEâ²Ä ��, Ä ��B Ä ~v, Ä ú+� Ä ú=ú Ä �e��, Ä

�V"�BêLë=áPÿ½â(�
∼

Ä ��B
"�W
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"w x t �#�y� � t��
â=ç����'�'�õâ�áH�{æ6áPä�ä�Ä B Ä ��g&Ã0�#� Ä ��g Ä �+� Ä

��~ Ä �eú Ä ��" Ä ~�g"Ã"~=~ Ä ~eú Ä ú�g Ä ú"� ÄB�B Ä �e� Ã Ä �Z�=~ Ä �#�=ú Ä �Z��W Ä �Z~"� Ä
��~I� Ä �Z~�" Ä ��~v, Ä �#ú=� Ä �#ú�" Ä �V"I� Ä
�V"e~ Ä �4,=ú&Ã��4,�B Ä ��B Ã Ã0�VB�" Ä ��W�W Ä
�(g�g Ä ��g Ã Ä �(ge~ Ä �"�Z� Ä �"�Z~ Ä �+��" Ä
�=�eú Ä �=~ Ã Ä ��~Iú Ä �=~�W Ä � ÃeÃ Ä ��,"� Ä
��,�W&Ã���,(W Ä ~�g�" Ä ~e~eú Ä ~ Ã , Ä ~Iú(g Ä
~eúeú Ä ~Iú(B Ä ~�"�" Ä Ã ~=~ Ä Ã ~v, Ä Ã ~�" Ä
Ã "��

� â=èEà/Ä�é Í Ä ú�" Ä �(Be~ Ä ��B Ã Ä �(We~� â�áPã6ãVÄ þ Í Ä ��Be~� â�áH.
��ã6ä�Ä Ð Í Ä �=�"� Ä �e�=� Ä �=��W Ä �=~�g Ä
~�B Ã� â=ã6èEà"ç���$�Ä È Í Ä ��W=~� â=ç Z ä�áPë��/Ä È Í Ä �VBe~� äZâ(�õä�Ä:å Í Ä ~�" Ã� ä�è�ÂIä�á�Ä�é Í Ä ��, Ä �VB Ä ~Iú Ä Ã " Ä Ã W Ä ú+� Ä
ú�~ Ä ,�, Ä W�" Ä W�, Ä �Zú�" Ä �4,=� Ä ��WI� Ä
~�g�W Ä ~e~"� Ä ~=~I� Ä ~e~ Ã Ä ~e~�" Ä ~=~�W Ä
~�"Iú� äV�'��ä�æ6æ��2Ä þ Í Ä ��g�B� äV�+æEâ=à��'��â²Ä þ Í Ä ��,�" Ä ��B�g� ä�á��%ã7æPäV�'�/Ä Ð Í Ä ��,("���'�'�'��$eç���ã6ÿ]Ä �(B Ä ú Ã Ä ú�" Ä ~e� Ã Ä ÃeÃ ú Ä
Ã=Ã W Ä Ã ú(g���'� Z �'��$â=ã°��ÿ	ÿ	ä�æ6á���ä�ã&�'�

∼

Ä ��B=~� �'� Z �'��$	é�à�ä�ë�áH�
∼

â(� Z �Àë�$��õè�â��+��ë�áPÿ]Ä ��W��³¼ë�� Z ��æ���ë���³@Ä �(We~ Ä ��W�B� ��äZâ=ÿ]Ä�é Í Ä Ã ú�g� ��äV{²�'��ãVÄ Ð Í Ä ��B Ã Ä ��W��� ��ë+ëeÿ]Ä�� Í Ä ��gI� Ä �Vge~� ë��mæPä�æ�Ä�³ Í Ä Ã=Ã ú� ë�Â=â=ÿ`�0â²Ä�é Í � Í Ä ��,�,�.ë+ë=æPã7æ6áEâ(�����'��$�Ä Ã g�" Ä Ã gv,� ë=á Z äV��ë���ãVÄ�þ Í Ä �VWIú� ë=áPä²á�Ä ®EÍ Ä ��ge�� ëeç��'����ä�á�Ä0ß Í Ä ú"�� ëeç%ÿ½â�Ä�� Í Ä Ã ~ Ä WI�� áPä�ãH��â��/Ä Ð Í É Í Ä ~ Ä � Ã Ä Ã ú Ä Ã "� á���ã6è�ë+ä�Ä0é Í Ä Ã "e�� ç%áPà%äV��ÿ]Ä%é Í Ä Ã ú

³�â��má���ãVÄ ®`Í å Í Ä ��geú³�â�� Z �mæPë�Ä È Í�®EÍ Ä �(W Ä Ã B Ä Ã W Ä ,(" Ä ,�, ÄW"� Ä Weú Ä ~�g�" Ä ~�g�W Ä ~��Vg Ä ~���W Ä
~e��" Ä ~ Ã B Ä ~�B�W³�â�á��.ë���äV�'�2Ä Ð Í ³ Í Ä Ã=Ã "³�â�á��.äV�+æPä�á�Ä�Ñ Í Ä ~ Ä Ã ~ Ä ,+� Ä �(We~ Ä Ã geú Ä
Ã ��g³�â�æEâ�è²àrÄ Ì Í Ä ~��Zú³�â�æPäV$=ë=á��õâ��+��áEâ=ÿ	ÿ½â�á�Ä �VW Ä Ã=Ã Ä ú�g³¼ëeÿ����'�0â�æPë�áH�

∼

|©³&³&�_~6Ä ÃeÃ Ä Ã , Ä
ú�g Ä �(BIú Ä ��B�" Ä �(WI� Ä ��Weú Ä ~�Bv, Ä
~�B�B Ä Ã gIúoÃ Ã � ÃèZâ#æPäV$eë�áH�Éâ�ãS�Wß´ãH�.ä�èV�AÜ0ä�á[�'�

∼â�� Z é þ �`Ä �(W��³&³&��é þ �`Ä ��W�� Ä �(W�BèZâ�æPä%$eë=áH�nÄ �VW Ä �"� Ä ÃeÃ Ä ,�B Ä Be~&Ã²Beú Ä W Ã ÄWeú Ä �(g�" Ä �"�Vg Ä �=~�W Ä � Ã g Ä � Ã " Ä
� Ã ú Ä ��,�~ Ä ~"�Z~ Ä ~��V" Ä ~���W Ä ~=~v, Ä
~=~�W Ä ~Iú+� Ä ~�BIú Ä Ã g�B"Ã Ã g�W Ä
Ã �e��Ã Ã � Ã Ä Ã ��W Ä Ã ~ Ã Ä Ã ~�" Ä Ã ~�,

∼

Z â�æEâ(�0â=ã6ä�Ä Ã gv,&Ã Ã g�W Ä Ã �=�³&³&�`Ä.øEñ²ñY³�â�æPäV$=ë=á��õâ��k��áEâ�ÿ	ÿ½â�á³¼à0â(����ä�á�Ä.é Í Ä Ã ��, Ä Ã ��B³¼à0â(��ë Z Ä Ð Í ß Í Ä ~I��~³¼à0â#á����õâ�Â¨Ä�é Í Ä ~�W³¼à�äV�rÄ Ð Í Ä úe�³¼à���ä�áPèEà��õâ�Ä¨� Í Ä �(WI�³¼à��'��ä�ã6ä�Ä Ã W Ä úeú Ä ~v,=� Ä Ã g�g Ä
Ã=Ã ""Ã ÃeÃ B Ä Ã ú�""Ã Ã "e�³¼à�ë=ÿ	ãHÂ²�nÄ Ì Í Ä � Ä �(g Ä ~�g Ä Ã � Ä Ã � Ä
�Vg�� Ä ��ge� Ä �=�e� Ä ��"�B Ä ��W Ã Ä �VW�W Ä
~�W�g³¼à"ç%áPèEà/ÄFÈ Í É Í Ä Ã g�B³¼àn��æ��'�2Ä È Í ß Í Ä Ã �e�³º�'���+ç�ä�Ä�� Í Ä ��,�"³º����ÿ	äV�+æ�Ä � Í Ä ~e�=~èV�'�mæ��õè�Ä ~ Ã Ä Ã W Ä � Ã B Ä ��,�W Ä ��We~&Ã��+�e� Ä
�+�Z~"Ã"�"�VB Ä ~�g�" Ä ~�g�B Ä ~�g�W Ä ~���~ Ä
~"�Z~ Ä ~��V" Ä ~"�4, Ä ~��VW Ä ~I��g Ä ~�"I�

∼

è%����ÿ`���'��$�Ä ~ Ã Ä ��We~&Ã0�VWIú Ä �VWv, Ä
�"��~ Ä ~��Z~è�ë Z ä�ã°.
��æPèEà��'��$�Ä ��,"� Ä ��,�~ Ä ��,eú Ä ��,(" Ä

��,�B³¼ë���ä�Ä�Ñ Í þ Í Ä ~�We�³¼ë��'�'�'��ãVÄ È Í Ä ~�W



� 
.u"
��½�-,+�
è�ëeÿ	ÿ½â(� Z
∼

����³&³&�`Ä ��B�B� Ê è�ëeÿ	ÿ½â�� Z Ä �(W��è�ëeÿ��.ä²æPäV��è�ä�Ä �V"v, Ä ��"�B Ä �4,"�]Ã0��,=~ Ä
�VB�g Ä ~�g�"è�ëeÿ�����ä�æPäV��ä�ã6ãVÄ Ã ú Ä �Z~v, Ä � Ã g Ä � Ã � Ä
�V"�g Ä ~I�=� Ä Ã=Ã gè�ëeÿ�����ä%����æ!�nÄ ��B Ä ~�, Ä Ã ú Ä ú�g Ä ú"� Ä ,(" ÄWe� Ä ��g�� Ä �Vge~ Ä ��g Ã Ä �=��"&Ã0�e�VB Ä
�Z��B Ä �Z~e� Ä ��~v, Ä � Ã g Ä � Ã � Ä � Ã ~ Ä
�Zúeú Ä ��""� Ä �V"v, Ä �4,=� Ä ��B�g Ä �VBIú Ä
�VBv, Ä �e�=ú Ä ��~�W Ä � Ã g Ä ~e~�� Ä ~=~Iú Ä
Ã ��W Ä Ã ��, Ä Ã ~�� Ä ÃeÃ � Ä ÃeÃ g³¼ëeÿ��.ë���äV�+æfé þ �`Ä ��" Ä ~I� Ä ~=~ Ä ~�W Ä
Ã " Ä � Ã , Ä �Zú�g Ä �#ú+� Ä �VB�B Ä ~��VW Ä
~=~ ÃÈ ç��mæ�� Ê

∼

| È ³�é þ �_~6Ä ��" Ä ~e� Ä �VB�B Ä
~e~ Ã³¼ëeÿhá���ä�Ä � Í Ä ~"�Z~è�ë��%è�äV��æPç0â��:ë��"æPë���ë�$��nÄ ÃeÃ Wè�ë��%è�äV��æPç0â��.áPäV��áPä�ã6äV�+æEâ�æ���ë��/Ä ~e� Ã Ä

~ Ã ~ Ä ~ Ã=Ã Ä ~ Ã " Ä ~Iú�~ Ä ~Iú�, Ä ~�"�" Ä
~�"Iúè�ë�� Z �mæ���ë���â��Àã6äV�+æPäV��è�ä�Ä �=ú Ã Ä ��"eúè�ë�����ä�è²æ���{eä�ã

ò�óõí=ðPø�Ä �=ú=~£:íeï �(Ä �eú�g0�î.ñ²ð�ñ�
Lí=ð�ñ�Ä �eú(gÿ	ë Z â��:ã7æ6áPäV��$=æPàÉë�ê
∼

Ä �eú=~�%áEâ�$=ÿ½â�æ���è
∼

Ä � Ã W Ä �("e~è�ë��%ã7æ6áEâ��'��ä Z ÿ½â�æPà%ä�ÿ½â�æ���èZâ(�ê@ë=áPÿ½â(����ã6ÿ]Ä ��Ã+~è�ë��%ã7æ6áEâ��'�+æ�Ä " Ä �Vg"Ã�� Ã Ä ��" Ä �4, Ä ��~ Ä
~�g"Ã+~I� Ä ~Iú&Ã+~�W Ä Ã ú Ä ,�" Ä Beú ÄW�g"ÃnWIú Ä �e�Zú Ä �e��" Ä �#� Ã Ä �Z�eú Ä �Z��, Ä
��~I� Ä �Z~=~ Ä ��~v, Ä �#ú Ã Ä �#ú=~ Ä �Zúeú Ä
�Zú�B Ä �#ú(W Ä �V"�� Ä ��"�W Ä �4,eú Ä ��,�, Ä
�VB Ã Ä ��Beú Ä �VWIú Ä ��W Ã Ä ��W�" Ä �VW�B Ä
�VW�W Ä ��g Ã Ä �(gv, Ä ��g�W Ä �"�#� Ä �+�Z~ Ä
��,�B Ä ~�g�B Ä ~�gv, Ä ~�g�W Ä ~���g Ä ~"�4, Ä
~"��W Ä ~I�=� Ä ~e� Ã Ä ~e~eú Ä ~e~�" Ä ~�B�� Ä
~�B�" Ä ~�W"� Ä ~�WI� Ä ~�Weú Ä ~�Wv, Ä ~�W�B Ä
Ã �e� Ä Ã ~"� Ä Ã ~Iú Ä ÃeÃ " Ä Ã ú"� Ä Ã úeú Ä
Ã úeú�õä6����èZâ(�

∼

Ä Ã �=� Ä ÃeÃ "

³¼ë��+æPä%�"æ Ê �%áPä�äD��áEâ�ÿ	ÿ½â�áD|©³T�´�_~6ÄøEñ²ñY��áEâ=ÿ	ÿ½â�á
è�ë��+æ6áPë��cÄ , Ä Ã ú Ä ,�, Ä W"� Ä We~ Ä W Ã Ä W�B Ä

�VgIú Ä ��g�g Ä �(g�" Ä ��W=~ßkÑ[�`Ä ��geú Ä �+��g Ä ~�Beú Ä ~�B�" Ä ~�B�B³¼ë+ë��.ä�á�Ä�Ñ Í Ä �e�+� Ä �=�e� Ä �e�(W Ä �=~�g Ä
~�B Ãè�ë+ë=á Z �'�0â�æ���ë��/Ä ~"� Ä Ã ú Ä ��g Ã Ä �VgIú Ä
�Vg�W Ä �e�=� Ä �=�#úoÃ0�e��, Ä �Z�"� Ä �#�(" Ä
�(Wv, Ä ~���, Ä ~"��B Ä ~I�(g Ä ~I�e� Ä ~eúe� Ä
~�,�B"Ã+~�B�g Ä Ã gIú Ä Ã �Z~ Ä Ã � Ã$Iâ������'��$�Ä �(Wv,Ì ß
∼

Ä �Z��"³¼ë��.ä�ã7æEâ(ÂIä�Ä þ Í Ä W Ã Ä Ã "e�è�ë=á6áPä�è�æ���ä�ã6ãVÄ �#�(B Ä ��~I� Ä �Z~�, Ä � Ã g Ä
�Zúeú Ä �#ú(W Ä �V"�g Ä ÃeÃ gè�ë=á6áPä�ãH�.ë�� Z äV��è6�nÄ � Ã B Ä �#ú(g³¼ëeç�áPè�äV�'��ä�Ä � Í Ä ��Be~è�ë4{Iä�áEâ($eä�Ä úe� Ä �e�=� Ä ��~�" Ä � Ã ú Ä ~���B Ä
~e�e�&Ã+~I� Ã Ä ~�,�, Ä ~v,�W Ä ~�BIú Ä Ã geú Ä
Ã �#ú Ä Ã � Ã Ä Ã=Ã ,³�áEâ��'�/Ä.å Í Ä ��ge~ Ä �=�4,è�áPëeã6ã6ë4{Iä²á�Ä ��W�B

y'â=à���à0â=ç%ãVÄ�é Í Ä ~ Ãy'â���$�Ä ®`Í é Í Ä Ã "e~y'â�����ëeãVÄ�� Í Ä ~e� Ã Ä ~�"e� Ä ~�"�"y'â=ã6ã6ë�._Ä Ð Í Ä ~ Ãy'â=ç���à����rÄ ®`Í ³ Í Ä ~v,(Wy'â�{²�õä�ãVÄ�é Í é Í Ä ��,�" Ä ��B�gy�äV�õâ=ç��0âV�nÄ È Í ß Í Ä ~�"�"y�äV��ãH�'��$�Ä�� Í � Í Ä ��,�"Z äV�.ä%� Z ä%��è%�nÄ �=� Ä �VW Ä ��g Ä �e�oÃ�� Ã Ä
��,&Ã��(W Ä Ã g Ä Ã � Ä Ã " Ä ú=� Ä ú=~ Ä ú�" ÄB�, Ä We� Ä �e�Zú Ä �=��" Ä � Ã B Ä �4,eú Ä
�VW Ã Ä ��Weú Ä �+��B Ä ~�g�" Ä ~��4, Ä ~e�"� Ä
~e�=~ Ä ~e~�" Ä ~ ÃeÃ Ä ~ Ã , Ä ~Iúeú Ä ~�"�" Ä
~�W Ã Ä Ã geú Ä Ã ��g Ä Ã ��~ Ä Ã "Iú

∼

$�áEâ=ÿ	ÿ½â#á�Ä �=� Ä Ã g Ä Ã "=~ã6ä�ÿ½â��+æ���è
∼

æ6áPä�ä�Ä ~�g�" Ä ~ ÃeÃ Ä ~ Ã , Ä
~Iú=ú Ä ~�"�"ç��²�.ëeç�� Z ä Z

∼

Ä Bv, Ä We� Ä �(WIú Ä ~���, Ä
~e~�" Ä ~ Ã , Ä Ã gIú
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"w x t �#�y� � t��
Z ä�á��'{=â�æ���ë��rÄ ~&Ã�ú Ä W"Ã"��g Ä �=~ Ä � Ã Ä ��" Ä

��, Ä ��W Ä ~��]Ã"~Iú Ä ~v,oÃ Ã � Ä Ã ú Ä
ú(g"Ã"ú�, Ä ��g�" Ä �Vg�B Ä �e�=� Ä �=� Ã Ã��e��, Ä
� ÃeÃ Ä � Ã , Ä � Ã B Ä �#ú=�&Ã���"I� Ä ��" Ã Ä
�V"Iú Ä �4,=� Ä ��,eú Ä �4,�,&Ã��4,�W Ä
�VBIúoÃ0��B�B Ä �VW�B Ä ��ge� Ä �(ge~ Ä ��geú Ä
�(gv, Ä ��g�B Ä �+��g Ä �"�=� Ä �"�Z~ Ä
�+�#úoÃ��"��, Ä ��,=~"Ã"��,�~ Ä ��,(B Ä ~�gIú Ä
~�g�" Ä ~��VB Ä ~"��W Ä ~I� Ã Ä ~ ÃeÃ Ä ~ Ã ú Ä
~ Ã W&Ã"~ Ã W Ä ~eú"��Ã+~Iú(W Ä ~�"e�&Ã+~�" Ã Ä
~�"�" Ä ~�"�, Ä ~�, Ã Ä ~v,=ú Ä ~�We~ Ä Ã g�B Ä
Ã g�W Ä Ã ��,&Ã Ã ��g Ä Ã �=�&Ã Ã � Ã Ä Ã ��B Ä
Ã ~�g Ä Ã ~ Ã Ä Ã ú"� Ä Ã ú=�ã6ëeç%áPè�ä Ê

∼

Ä �Zúeú Ä �#ú(B"Ã0�V"��ã°���%è²à�áPë��%ëeç�ã
∼

Ä ~�W Ä ú=ú Ä ú�" Ä � Ã , Ä
� Ã B Ä �#ú�g&Ã0�Zúe�é þ � Ê
∼

Ä � Ã B Ä �#ú+�æEâ�á�$eä²æ Ê
∼

Ä �#ú=ú Ä �#ú�,oÃ0�V"��Z ä�á��'{=â�æ���ë��hæ6áPä�ä�Ä ú Ä W&Ã0�=� Ä ��" Ä �4, Ä �=~ Ä
� Ã Ä ��, Ä ��W Ä ~ Ã Ä ~�B"Ã Ã � Ä úe�&Ã"ú�, Ä
� Ã B Ä �#ú+��Ã��#ú=~ Ä �#ú=ú&Ã0�V"I� Ä ��BIú Ä
�VBv, Ä ~�g�" Ä ~"��W Ä ~I�(" Ä ~ ÃeÃ Ä ~ Ã ú Ä
~ Ã ,oÃ"~ Ã W Ä ~eú"��Ã+~Iú(W Ä ~�"e�&Ã+~�" Ã Ä
~�"�" Ä ~�"�, Ä ~�,�, Ä Ã �(B Ä Ã ~ Ã Ä Ã úe�

∼

Z ä�ã6è�á��'��æ��õë��/Ä �#úeúoÃ0�Zú�,ã6ëeç%áPè�ä Ê
∼

Ä �Zúeú Ä �#ú(B"Ã0�V"��æEâ�á�$eä²æ Ê
∼

Ä �#ú=ú Ä �#ú�,oÃ0�V"��Z ä�á��'{Iä Z æ6áPä�ä�Ä W Ä ��g Ä ��, Ä ��g Ä ��, Ä ~v, Ä
Ã � Ä ú�g Ä úe� Ä ú=ú Ä ú(" Ä �#��B Ä ��~I� Ä
� Ã ~ Ä � Ã=Ã Ä � Ã , Ä �#ú=ú Ä �#ú�" Ä �V"e~ Ä
��,e� Ä ��B�, Ä �VB�B Ä ��g Ã Ä ��g�B Ä �(gv, Ä
~=~�" Ä ~ Ã=Ã Ä ~ Ã , Ä ~ Ã B Ä ~Iúe�oÃ"~eú Ã Ä
~�"e~ Ä ~�" Ã Ä ~�,eú Ä Ã g�B Ä Ã ��B Ä Ã ~�� Ä
Ã ~ Ã Ä Ã ~�" Ä Ã ~v, Ä Ã ú+��Ã Ã ú=~ Ä Ã ú=úZ ä�æPä²áPÿ����%ä�áPãVÄ �"� Ä �(B Ä ~�, Ä �e�Z~ Ä �Z�e� Ä
� Ã B Ä ��"e� Ä �=�"�]Ã�� Ã " Ä ~�g�" Ä ~��Vg Ä
~"��" Ä ~��V" Ä ~"�4, Ä ~��VW Ä ~I�e� Ä ~�, Ã Ä
~�,�B Ä ~�B"� Ä ~�BI� Ä ~�B Ã Ã+~�B�" Ä Ã �Vg Ä
Ã g�W Ä Ã � Ã Ä Ã �#úZ ��ã6è�ë=ç%áPã6ä

∼

è�ç�ä�Ä ~Iú(g Ä ~Iúe� Ä ~�"�" Ä ~�"�,
∼

ÿ½â�á�ÂIä�á�Ä � Ã W
∼

áPäV�õâ�æ���ë��rÄ ~ Ã " Ä ~�" Ã

y�ë=áEâ(�/Ä�³ Í Ä ~ Ä B Ä ��g Ä �VB Ä �+� Ä �eú Ä ��B Ä
�(W Ä ~"� Ä ~ Ã Ä ~Iú Ä ~�, Ä ~�B Ä Ã g&Ã ÃeÃ Ä
Ã , Ä Ã W"Ã"ú�" Ä �#�=ú Ä �=�e� Ä ��W�g Ä ~e� Ã Ä
~�"Iú Ä Ã ú("y�ë=á6á�Ä � Í Ð Í Ä ú=ú Ä Ã=Ã ú Ä Ã ú=�Z ë�æ

∼

�.ë=ãH�mæ��õë��/Ä �#��,oÃ0�Z��W Ä �Z~e~ Ä ��~ Ã Ä
�Z~�"ÿ	ë({eä Z ë�æ Z ë�.
��|�ÿ Z�Z ~6Ä �#�(B Ä
�Z~�g Ä �Z~�� Ä ��~Iú Ä � Ã �ÿ	ë({eä Z ë�æfç��Á|�ÿ Z ç¨~6Ä �Z��B"Ã��Z~"� Ä
�Z~eú Ä � Ã �y�ë�.]æw�nÄ�y Í Ä �e�4, Ä �(Be~ Ä ��B Ã Ä �(B�" Ä

�(WI� Ä ��W�,y8áEâ=ãVÄ È Í Ä ~�Wy�ç%æPèEà/Ä ��,
é�â#á���ä%�nÄ Ð Í Ä �#�=� Ä �Z�eú Ä �#��, Ä �#��B Ä � ÃeÃ Ä

� Ã ú Ä ~v,=ú Ä Ã ��B Ä Ã ~"� Ä Ã ~�"ék$=ä Z �2Ä�y Í Ä � Ã , Ä ��""� Ä ~�,eú Ä Ã g�g Ä ÃeÃ " Ä
Ã ú=~äV��ä�ÿ	äV�+æEâ�áH�½æ6áPä�ä�Ä " Ä W&Ã0�e� Ä ��g&Ã��(B Ä
~�g"Ã"~=~ Ä ~�" Ä ~v, Ä ~�W Ä Ã g Ä Ã ~ Ä ÃeÃ Ä
Ã ,&Ã�ú=ú Ä ,�, Ä Wv, Ä ��g�""Ã��e�#ú Ä
�Z�"��Ã��#�=ú Ä �Z��,&Ã��#�(W Ä �Z~"��Ã��Z~e~ Ä
� Ã ��Ã�� Ã=Ã Ä � Ã ,&Ã�� Ã W Ä �#ú+� Ä �#úe� Ä
��,eú&Ã��4,(B Ä �VBIú Ä ��WIú Ä �VW Ã Ä
�VW�B"Ã"��g�, Ä �(g�W Ä �"�e�]Ã��+�Z~ Ä
�+��""Ã"�"�VB Ä �=��" Ä ��,=~ Ä ��,e� Ä ��,=ú Ä
~�gIú&Ã+~�g�W Ä ~"�e� Ä ~��Z~&Ã"~e��g Ä
~e�e�&Ã+~I� Ã Ä ~=~�� Ä ~e~�"&Ã"~=~�" Ä ~ Ã , Ä
~ Ã B Ä ~Iú(g"Ã"~eúe� Ä ~Iúeú Ä ~eú�, Ä ~Iú(B Ä
~�"�� Ä ~�"�,&Ã"~�"v, Ä ~�B�W Ä ~�W�� Ä ~�W Ã Ä
Ã g�" Ä Ã �(B Ä Ã ~�g Ä Ã ~"� Ä Ã ~Iú Ä Ã ~�" Ä
Ã=Ã ��Ã ÃeÃ � Ä Ã ú"� Ä Ã ú�Bã6è²à%ä�ÿ½â�æ���è

∼

Ä ��g�B"Ã0�=�e� Ä �#�"� Ä �Z�=~ék��à�â Z â Z Ä È Í Ä ~�" Ãék��$eäV�mê�á��õä²æ�Ä Ð Í Ä �VBe~ä&�+ç��'{=â���äV��è�ä8æPëhë=æPà%ä�áfêLë�áPÿ½â��'��ã6ÿ	ãVÄ
�VBé�á��%ã7æ�Ä0é Í � Í Ä �VgI�é�ã7æ��'{=â��2Ä�y Í Ä ~"��B Ä ~I��gäV{=â���ç0â#æ��õë��/Ä ~��VB"Ã"~e�=~ Ä ~�"e~ Ä ~�WI� Ä ~�W=~ék{=â��%ãVÄ�Ñ Í Ä ,e� Ä ~�B�Bä%�"æ6áEâ=è�æ���ë��/Ä ��g Ä �e� Ä �=~ Ä ~e� Ä ~e~ Ä Ã g Ä
Ã "



� 
.u"
��½�-,�~
� �¿Ê �%é þ ��|c�%äZâ�æPç�áPä � â=ã6ä Z�Àä%����èZâ��'����ä Z éWáPä�ä þ[Z4\ ë������'��$��áEâ�ÿ	ÿ½â�á6~6Ä �e�=� Ä �e��, Ä ��~�W Ä

� ÃeÃ Ã�� Ã " Ä ~=~ Ã Ä ~v,=� Ä Ã g�" Ä ÃeÃ " Ä
Ã ú"� Ä Ã ú�~ Ä Ã ú�BêLäZâ#æPç%áPä�ãVÄ " Ä , Ä �e� Ä � Ã Ä �(B Ä ÃeÃ Ä Ã , Ä
Ã W Ä ú=~"Ã"úeú Ä ,eú Ä ,�B Ä ,(W Ä Be~ Ä B Ã ÄW=~ Ä W Ã Ä W�" Ä W�, Ä �=�#ú Ä �4,(g Ä ��g�B Ä
�+��g Ä �e�=� Ä �=�=~ Ä �e��,&Ã"�e��, Ä
��~e~&Ã��=~eú Ä ��~v, Ä �=~�B Ä � Ã g Ä
� Ã ~&Ã�� Ã ú Ä ~�g�" Ä ~�g�, Ä ~"�e� Ä ~��Vg Ä
~"�Z~ Ä ~��Zú Ä ~"��" Ä ~��VW Ä ~I� Ã Ä
~=~ Ã Ã"~e~�" Ä ~ Ã ,&Ã+~ Ã W Ä ~Iú Ã Ä
~eúeúoÃ"~Iú�, Ä ~�"�� Ä ~�"e� Ä ~�" Ã Ä ~v,=� Ä
~�, Ã Ä ~v,(B Ä ~�B�� Ä ~�B�""Ã+~�B�" Ä ~�W�, Ä
Ã g�" Ä Ã g�B Ä Ã g�W Ä Ã �=� Ä Ã �#� Ä Ã �#ú Ä
Ã ��g Ä Ã �+� Ä Ã �eú Ä Ã �(B Ä Ã ~�g Ä Ã=Ã � Ä
Ã=Ã B&Ã Ã ú(g Ä Ã ú=~"Ã Ã ú=ú Ä Ã ú(B Ä Ã ú�W Ä
Ã "e~

∼

ã7æ6áPç�è�æPç�áPä�Ä � Ä ~ Ä �Z�&Ã��#ú Ä Ã ~ Ä Ã ú Ä,�W Ä B�g Ä BIú Ä We~ Ä WIú Ä �Z�eú Ä �=~ Ã Ä
~��Vg Ä ~��e� Ä ~"��" Ä ~e~"� Ä ~=~�" Ä ~�B�" Ä
~�We� Ä Ã g�" Ä Ã �e� Ä Ã �+� Ä Ã � Ã Ä Ã ��, Ä
Ã "e�ã6ä�ÿ½â��+æ���è

∼

Ä úeú Ä � Ã ú Ä ~"��" Ä ~v,(B Ä
Ã ~�g Ä ÃeÃ B&Ã Ã ú�g Ä Ã ú=~ Ä Ã ú�, Ä Ã ú�B��äV�'�8�fÄ.å Í Ä �VgI�Ü�����æPä8ã7æEâ�æPä�Ä ~v, Ä ��"�W���'�õè�Â²�'��$eä²á�Ä�y Í ß Í Ä ,�, Ä ~=~�W��ë Z ë�á�Ä Ð Í y Í Ä ��g=~ Ä �=�4,êLë�áPÿ½â��r�%áPë��.ä²á6æ��õä�ãVÄ �Z� Ä �Zú Ä ~v,êLë�áPÿ½â��Àã°�%ã7æPä�ÿ	ãVÄ Ã�%áEâ���Â¨Ä�Ñ Í Ä Ã � Ä ��ge� Ä �=�Z~ Ä �e�V" Ä �e�4, Ä
�VW Ã Ä ��W�W Ä �+�#� Ä �"��~ Ä �"��B Ä ~�g�" Ä
~e��g Ä ~e~�"�%áPäV�%è²àrÄ �=ú Ä Ã ~ Ä Ã W Ä ú=ú Ä � Ã B Ä ��"e� Ä
�V"e~ Ä ��Weú Ä �VW�B Ä ��,�, Ä ~�gIúoÃ"~�g�W Ä
~"�Z~ Ä ~��Z� Ä ~"� Ã Ä ~��Zú Ä ~��4, Ä ~"��B Ä
~e��g Ä ~I�=�&Ã+~I� Ã Ä ~ Ã B Ä ~eú Ã Ä ~Iú(B Ä
~eú�W&Ã"~�"e� Ä ~�" Ã Ä ~�"�" Ä ~�,e� Ä ~�B�W Ä
Ã gIú Ä Ã ��, Ä Ã ��B Ä ÃeÃ � Ä Ã ú"� Ä Ã ú=~ Ä
Ã "e~�né þ �`Ä ~�gIú Ä ~�� Ã Ä ~e� Ã

��ç�Â"ç��cÄ Ì Í Ä ��,�~êLç���è�æ���ë��rÄ �Vg Ä ��W Ä Ã W Ä ú=� Ä ú=ú Ä , Ã Ä
��~e~ Ä �Z~ Ã Ä ��~�B Ä ~��=��Ã+~��Z~ Ä ~��VW Ä
Ã g�B Ä Ã ~eú Ä Ã ~�" Ä Ã ú("

��â��'�'��ä�áPãVÄ Ð Í Ñ Í Ä ~�We���â�á Z äV�+æ�Ä¨³ Í Ä ~�g��â�� Z â�á�Ä�� Í � Í Ä � Ä �VW Ä ,e� Ä �=�#ú Ä �Z�=~ Ä
�(BIú Ä ~e~"� Ä ~=~Iú$eäV�%ä�áEâ�æ���ë��/Ä ~ Ä ~�W Ä Ã � Ä Ã ~ Ä Ã=Ã Ä Ã " Ä
Ã , Ä ú�~ Ä ú Ã Ä �e�V" Ä �#�=~ Ä �Z�eú Ä � Ã ú Ä
� Ã " Ä � Ã ~ Ä ~�gIú Ä ~��VB Ä ~���W Ä ~e� Ã Ä
~ Ã ~ Ä ~ Ã=Ã Ä ~ Ã , Ä ~Iú=ú Ä ~Iú Ã Ä
~�"e~"Ã+~�"eú Ä ~�"v, Ä ~�We~ Ä Ã g�g Ä Ã �(B Ä
Ã=Ã � Ä Ã ú(g Ä Ã ú�" Ä Ã "eú� Ê é þ �`Ä ú Ã Ä ~ Ã ~ Ä ~ Ã úæPä%�"æ

∼

Ä ~ Ã ~ Ä ~ Ã=Ã Ä ~�"e~ Ä ~�"eú$eäV�%ä�áEâ�æ��'{Iä'è�â��0â�èV�mæw�
ã7æ6áPë���$

∼

Ä �Zú Ä �V"$eäV�%ä�áEâ�æ��'{Iä_$�áEâ=ÿ	ÿ½â#á�Ä Ã � Ä Ã ��8ä�áPÿ½â��rÄ ��B Ä ~Iú Ä ��"�g Ä ��"Iú�8ä�áPÿ½â�����è�Ä �(Wv,���'��ã6ë��rÄ�é Í Ä �VgI����'$eç�ä²æ�Ä¨é Í Ä ~I��~�8ë Z â#á Z Ä�y Í Ä �VW�B�8ë�� Z Ä�é Í È Í Ä �Vg���8ë�� �Zâ���äo��Ä Ì Í Ä ��W�B�8ë+ë Z ��ç�è�Â¨Ä ®EÍ Ä �VgIú�8ë=á��rÄ.å Í Ä �Z~"� Ä � Ã W Ä ~ Ã W�8ë=á��]�"ç�ÿ`�.ä�á��'��$�Ä � Ã W�8ë4{Iä�á���ÿ	ä%�"æ]â�� Z�� �'� Z ����$�Ä � Ã Ä ��B Ä
�VW Ã Ä ~��Z� Ä ~�B�� Ä ~�Be� Ä ~�BIú Ä ~�B�" Ä
~�W�g��ß¼å��`Ä � Ä Ã ~ Ä Ã B Ä Ã W Ä �#��~ Ä �=~�� Ä
�(BIú Ä ~��VW Ä ~=~�� Ä ~e~eú$=áEâ�ÿ	ÿ½â�á

∼

è�ë��²{Iä�áPãH��ë��rÄ Ã=Ã
∼

Z äV{IäV��ë���ÿ	äV�+æ�Ä �e� Ä Ã � Ä Ã ""Ã Ã B Ä
~e~ Ã Ä ~v,"� Ä ~�,eú Ä ~v,(" Ä ~�B�� Ä ~�B�B Ä
~�We� Ä Ã ��Wÿ½â�è²à����%ä Ê â�� Z ä Z

∼

Ä Ã B
∼

ä%{eâ(�õç�â�æ���ë��rÄ ~�WI�³¼ë��+æPä%�"æ Ê �%áPä�ä
∼

Ä �&Ã Ã Ä " Ä �Vg Ä
�#úoÃ0�VW Ä ~�g Ä ~ Ã Ä ~v, Ä ~�W Ä Ã ~"Ã Ã ú Ä
ú"� Ä �Vg�� Ä �e�=� Ä �=� Ã Ä �e�V" Ä �#ú�" Ä
��"�W Ä �4,eú Ä �VBe~ Ä ��B�, Ä �VB�W Ä ~e~eú



, Ã � s�t 
�
�� uZv7!���
���
"w x t �#�y� � t��
$=áEâ�ÿ	ÿ½â�á_|3�Eí+ï²07öõï�Ø"ñ|£î~
ã6ëeç%áPè�ä

∼

Ä � Ã , Ä �#ú+� Ä �Zú=~ Ä �#ú=ú Ä
�#ú�, Ä �#ú�W Ä �V"I� Ä Ã ú+�æEâ�á�$eä²æ

∼

Ä � Ã , Ä �#ú"� Ä �Zúeú Ä �#ú�, Ä
�#ú(W Ä ��"�g Ä �V"I� Ä Ã ú+�$=áEâ(��à/Ä ��B=~ Ä ~�Wv, Ä Ã ��g��á���ÿ	ã6à0âV._Ä Ð Í Ä �"� Ä ~"�#���á���ã6à�ÿ½â��rÄ�Ñ Í Ä ~v,�,��áPëeã6ãVÄ È Í Ä ~�g Ä ~"�#ú�8ç0â(�/Ä ° Í Ä ��B�W

® â(�.äV�2Ä þ Í Ä ��B=~"Ã���B�" Ä ��B�B
® â�ÿ���ç�á�$eä�á�Ä ®EÍ Ä �Vge~
® â(�/Ä�³ Í Ä Ã g�g
® â#á���ç�ã6èEà/ÄFÈ Í Ä ú"� Ä ú=~ Ä �Vgv, Ä �#�=ú Ä

� ÃeÃ Ä � Ã ú Ä � Ã , Ä �#ú(" Ä ��"�� Ä �V"I� Ä
�V"�" Ä ~�"eú

® â#á��õä6�nÄ ®EÍ Ä �("
® â#á6á��õãVÄ�Ï Í Ä ~Iú=�
® â#æPà�ëeç�æ�Ä Ì Í Ä ~"�#ú
® äV������ä�Ä È Í Ä �(B�" Ä Ã geú
® ä%��è�ë+è�Â¨Ä�³ Í Ä ��B Ä �(B�g
® ä%��ÂIä²á�ÄF� Í Ä �VBe~à���ä�áEâ#áPè²àn�nÄ ~�W Ä Ã B Ä Ã W Ä ,�" Ä ,�B Ä B�g ÄB"� Ä B Ã Ä W�g Ä We�&Ã²W�B Ä �Vge~ Ä ��B�W Ä

�+�#ú Ä �"� Ã Ä �+��B Ä ~��=��Ã+~�� Ã Ä
~e��B&Ã"~e~�g Ä ~�B�B"Ã+~�W�g Ä ~�We�

® �'� Z �2Ä ��,=~ Ä ��,�~ Ä ��,eú Ä ~�,e� Ä Ã g�g
® ë+è�ÂIä%�nÄ � Í þ Í Ä �e��, Ä ~�,e�
® ë+äVÂ"ã6ä�ÿ½â²Ä Ð Í Ä ��B�"
® ë-Ä:ÿ½â��/Ä � Í Ä ��B�" Ä Ã ��W
® ë�æ���Ä�� Í Ä ��B�W
® ß�å��`Ä ~ Ä �=~ Ä � Ã Ä Ã ��Ã ÃeÃ Ä Ã B Ä Ã W Ä

ú�~ Ä ,"� Ä ,�" Ä ,�, Ä ,(W Ä B�g Ä WI� Ä � Ã ú Ä
��,eú Ä ��W Ã Ä �VW�B Ä � Ã=Ã Ä ��W�� Ä ~�g�W Ä
~"��" Ä ~e~"� Ä ~=~�" Ä ~�B"� Ä ~�Bv, Ä ~�B�B Ä
Ã g�" Ä Ã "e�å � þ å ® �'�õã7æ�Ä ��W"�åF§ � ³ þ é¡�'��ã7æ�Ä �(W��

® ã6çrÄ Ð Í Ñ Í Ä �VgIú
® ç�â���$�Ä�é Í � Í Ä Ã g�B
® ç%è6Â¨Ä�� Í Ä �(B Ã
® ç Z ã6ë��rÄ�Ñ Í Ä Ã g Ä Ã �
® .�â�Ä�Ñ Í Ä Ã g

þwy � �Hß
∼

$�áEâ=ÿ	ÿ½â#á�Ä �(BIú Ä ��B�"
∼

��â�áPãH�'��$�Ä �Z��, Ä � Ã=Ãþwy�áPç��õä�ãVÄ ��Beú�Hß´áPç���ä�ãVÄ �(BIú� Z ��ëeÿ	ãVÄ ��g Ä ��" Ä Ã g Ä ��,e� Ä ~"� Ã Ä ~��Zú Ä
~�,�B Ä Ã g�B Ä Ã ��, Ä Ã �(B Ä ÃeÃ � Ä Ã=Ã � Ä
Ã " Ã¨$
�ã6äV�+æPäV��è�ä�Ä0øEñ²ñY³¼ë�� Z �mæ��õë��0â(�ã6äV�+æPäV�%è�ä�'��è�áPä�ÿ	ä%�"æEâ(�'��æ!�nÄ �#�=~ Ä � Ã ú�'�%êLä²áPäV�+æ���â(� Z â�æEâ���â=ã6ä�|2þ!y � ~6Ä �eú�B Ä
�("�g Ä ��"e��'�%êLä²áPäV�+æ���â(�Wæ!���.ä�Ä �=ú�, Ä �eú(B Ä ��"�� Ä
�("e~ Ä ��"eú�'���mæ��õâ��.æ6áPä�ä�Ä " Ä W Ä �=� Ä ��" Ä �(g Ä ~�g Ä ~=~ Ä
~�, Ä ú(g Ä úe� Ä �#�=ú Ä �#��W Ä � Ã g Ä
�Zú�g"Ã��#ú=� Ä �Zú�W Ä ��"�� Ä �V"e~ Ä �4,(" Ä
�(g�g Ä ��geú Ä �+��g Ä ��,(B Ä ~�g�B Ä ~eú�g Ä
~eú�B Ä ~�Be� Ä Ã �Z~ Ä Ã ~"� Ä Ã ~�" Ä Ã ~�Wþ;ë�á Z â��%ãHÂeâ \ â²Ä�� Í Ä ~Iú(gþaá���ã6à/Ä ��,�, Ä ��,�W�mæPä�ÿ��'�õã7æ�Ä �#�(B Ä �Z��W Ä �Z~=~ Ä �Z~IúoÃ0��~v, Ä
� Ã g"Ã�� Ã=Ã

Ð â=è�ÂIäV� Z ë-Ä+Ä�Ñ Í Ä �(B�WÐ â���â��%ä�ã6ä�Ä �(B Ä Ã ~ Ä úeú Ä ��,=~ Ä ��,�~ Ä
��, Ã Ä ÃeÃ " Ä Ã=Ã B Ä ÃeÃ WÐ ëeà���ã6ë��/Ä È Í Ä ��B�WÐ ë��%ä�ãVÄ�È Í å Í Ä ~�We�Ð ëeã6à��2Ä þ Í È Í Ä ~ Ä B Ä �Zú Ä ��W Ä ��g Ä
�=�&Ã�� Ã Ä �(W Ä ~�g Ä Ã g Ä Ã � Ä ÃeÃ Ã Ã " Ä
ú(g Ä ú=� Ä úeú Ä ú�" Ä �Vg�W Ä �e� Ã Ä �=�#ú Ä
�=�4, Ä �#�+� Ä � Ã , Ä �4,=� Ä �4,�B Ä �VBv, Ä
�(g Ã Ä �"�VB Ä �=�e� Ä ��,+� Ä ��,eú Ä �(BIú Ä
�(Bv, Ä ��W�g Ä �(W Ã Ä ��Weú Ä ��W�W Ä �(W�B Ä
~�g�" Ä ~��VB Ä ~"��W Ä ~e~�" Ä ~ Ã W Ä ~�"Iú Ä
~�"v, Ä ~v,=� Ä ~�,�, Ä ~v,(" Ä ~v,�W Ä Ã g�g Ä
Ã gIú Ä Ã g�" Ä Ã �e� Ä Ã ��, Ä Ã ��B Ä Ã ~�� Ä
Ã=Ã "Ð ç��'�'�õâ�� Z Ä þ Í Ä ~"�#ú

È�â=à�â���ä�Ä.å Í Ä ��W Ä ~"��WÈ�â��'��ÿ	ä%�+ä�á�Ä � Í Ä �#ú Ä �(W Ä ~eúÈ�â=ÿ	ä%�+â=ÿ½â�Ä È Í Ä Ã úÈ�â�����â(�/Ä�Ñ Í È Í Ä ~ Ä Ã ú Ä Ã "
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È�â��%ç%á�Ä�å Í Ä ��gI�È�â�á��'$=áPä%�/Ä ®`Í Ä Ã �e�È�â�á��rÄ�y Í Ä ~v,�~ Ä ~v,eú Ä Ã g�BÈ�â�á6æ6æPç���äV�rÄF� Í Ä �(Wv, Ä Ã geú Ä Ã �=~È�â=ãH�.ä�á�Ä�Ñ Í Ä ÃeÃ Ä Ã W Ä ú=~ Ä Ã g�"È�âV�nÄ È Í Ä Ã ~ Ä ��"e�È�âV���%ä�Ä�Ñ Í Ä ��W�B Ä �+��gÈ'ä�äV��â��/Ä�é Í � Í Ä �e�=� Ä �e��W Ä ��~�g Ä ��We� Ä

~�B ÃÈ'äV�'��ä�á�Ä � Í Ä ,e�È_�'���%ç%áH�nÄ Ð Í Ä ,�WÈ_�'��$=ä�á�Ä þ Í Ä ú�~È_�'�²�Ië��/Ä þ Í Ä ú+� Ä ú=� Ä úeú Ä ~I� ÃÈ8ë=ÿ½â�$Iâ#æEâ�Ä Ì Í Ä ��B�"È8ë�áPäZâ��rÄ �(B Ä ~Iú Ä Ã W Ä �4,�~ Ä ~Iúe� Ä ~�,e� Ä
Ã g�g Ä ÃeÃ " Ä Ã=Ã , Ä Ã ú(g"Ã Ã ú�"È�á���äV$eä�á�Ä ®`Í § Í Ä ,e� Ä W�BÈ�áPë+è²àrÄ þ Í Ä �=�&Ã��=ú Ä ��B Ä Ã � Ä �=�Z~ Ä �=�#ú Ä
�VW Ã Ä ��g�g Ä �(g Ã Ä �"�VB Ä ~�g�" Ä ~=~�BÈ'ç��'��è6Â¨Ä�å Í Ä ��" Ä ÃeÃ Ä ��,�B Ä �4,(W Ä ��W�B Ä
Ã g�"È'ç��%ë�Ä�å Í Ä ~�� Ä ~�Weú

�Hâ(Âeâ²Ä È Í Ä ��g�B�õâ���$=ç0â($eä_��äZâ�á����'��$�Ä Ã � Ä ��g"� Ä Ã g�B Ä
Ã ��,oÃ Ã ~�g Ä Ã=Ã ��Hâ#áPã6ë��/Ä�Ñ Í Ä ��B Ã Ä ��B�B�Hâ�ã6èZâ�á�� Z ä�ãVÄ þ Í Ä ,"� Ä ,e� Ä , Ã Ä W�B Ä ~Iú=��Hâ�ãH���'Â¨Ä ®EÍ Ä �(Be~�Hâ�{IäV�'�'�2Ä þ Í Ä ú(g�WäV�.ä�â=ç��fÄ�y Í Ä �e�#ú�Wä�è%�nÍ²áPä�Ä¨³ Í Ä ÃeÃ W�Wä�ä�Ä ° Í å Í Ä �+� Ä �(B Ä ~Iú�Wä�à%ÿ½â����/Ä%å Í Ä ~��VB Ä ~e��g�WäV{eäV�mæ�Ä É Í Ð Í È Í Ä � Ã ú�WäV{²�'�/Ä � Í Ä ÃeÃ B Ä Ã ú"��WäV{n�nÄF� Í Ä �e� Ã�Wä%����èZâ(��³¼ë���è�äV��æPç0â(�rå+æ6áPç�è�æPç�áPä|3�´³]å�~6Ä Ã ú=� Ä Ã ú=~��ä%���õè�â�� Z ��ã7æ��'��è�æ���ë��rÄ Ã=Ã "��ä%���õè�â��Àã6äV��ä�è�æ���ë��rÄ ÃeÃ ú Ä Ã=Ã B Ä ÃeÃ W Ä
Ã ú=~�Wä%����èZâ(� Ê ��ç���è�æ���ë��0â��´��áEâ=ÿ	ÿ½â#á|3�/���_~6Ä ~ Ä � Ã Ä Ã � Ä Ã ~ Ä Ã ú Ä Ã " Ä
Ã B

��ä%���õè�â��'���Zâ�æ���ë��rÄ � Ä , Ä ��g Ä ~�W Ä ú+� Ä ú=~ Ä
ú Ã�Wä%����èZâ(������ä Z éWáPä�ä Êaþ
Z(\ ë��'���'��$��áEâ�ÿ	ÿ½â�á_|3��é þ �_~6Ä B Ä �(" Ä ��B Ä
�(W Ä ~�W Ä Ã g Ä ÃeÃ Ä Ã ""Ã Ã W Ä ú=~"Ã"ú�, Ä,+� Ä ,�, Ä ,�B Ä B�g Ä B Ã Ä BIú Ä Bv, Ä B�B ÄW�g Ä W Ã ÃnWv, Ä ��"�, Ä �V"�B Ä �4,+��Ã0��,=~ Ä
��,eú&Ã��4,(B Ä �VB�g Ä �e��B Ä �(BIú Ä ��B�, Ä
~�gIú&Ã+~�g�W Ä ~"�e� Ä ~�� Ã Ä ~"��" Ä ~��VW Ä
~e� Ã Ä ~e~eú Ä ~�,=~&Ã"~v,�~ Ä ~�,eú Ä ~�B"� Ä
~�BIú Ä ~�B�B Ä ~�B�W Ä ~�We� Ä ~�W Ã Ä Ã gIú Ä
Ã g�" Ä Ã �Vg Ä Ã �#�oÃ Ã �VB Ä Ã ��g Ä Ã �=� Ä
Ã "I�å"æPë+èEà0â=ã7æ���è

∼

Ä ~�W Ä Ã g��ä%���õè�ë��
∼

Z äV{IäV��ë���ÿ	äV�+æ�Ä ~v,("
∼

ë�á�$Iâ(�����Zâ�æ���ë��/Ä Ã ��Wæ6áEâ���ã7ê@ä�á
∼

Ä Ã ú"� Ä Ã ú�~ Ä Ã ú�" Ä Ã "=~�/�'�.ä�áEâ#æ��õë�����áEâ=ÿ	ÿ½â#á�Ä ��BIú Ä ��B�,�/� Z ��Ä Ð Í Ä ��WIú�/�'$eà+æ6ê@ë+ë=æ�Ä�y Í Ä ��ge��'����Â¨Ä �=ú Ä ~�B Ä ~�W Ä Ã " Ä ,(W Ä BI� Ä
� Ã ,&Ã��#ú�~ Ä �Zú�B Ä ��"�g Ä �V"�� Ä ��" Ã Ä
�V"Iú Ä ��g�, Ä �+�Z~ Ä ~���~ Ä ~ Ã ~ Ä ~eú�g Ä
~eúe� Ä ~�"�, Ä ~�WIú Ä Ã ~�g Ä ÃeÃ � Ä Ã úe� Ä
Ã ú"�Z ���0â�ÿ��õè

∼

Ä ~�W Ä � Ã B&Ã0�Zúe��/�mæ6æ���ä�Ä�y Í Ä Ã ��W��ë+èZâ��'�mæw�nÄ " Ä ��g Ä �e� Ä ~ Ã Ä Ã ~ Ä ú=~ Ä úeú Ä,�, Ä Beú Ä �4,=ú Ä �VW Ã Ä ��W�" Ä ��ge~ Ä
�(g�B Ä ��g�, Ä �(g�W Ä �"�=� Ä �"� Ã Ä �+�4, Ä
�+��B Ä ~���~ Ä ~=~�" Ä Ã ú+��Wë�$���èZâ�����ë=áPÿ]Ä ��B�"�Wë��.äo��Ä�ß Í Ä Ã , Ä úe� Ä ú�~ Ä ~e� Ã�Wç��rÄ ËEÍ Ä ~�"�"

È â�$=ä�áPÿ½â��rÄ�y Í È Í Ä ~�WÈ â=à%ë+ë=æ��õâ��rÄ:å Í Ä ��,+� Ä ��, Ã Ä ��,("È â�Â²�'��ë�Ä.é Í Ä Ã ~È â����/Ä É Í Ä ~eú�gÈ â�á6æ��'�/Ä0ß Í Ä ~v,=úÈ â�æPä%�+â�Â¨Ä ®EÍ Ä �=�e� Ä �e��, Ä ��~��È â(�².�ä%���2Ä Ð Í é Í Ä ~ Ä Ã úÈ è4³�âV.
��ä%�nÄ Ð Í y Í Ä �e� Ã Ä �(B ÃÈ è4³¼ë=á Z Ä È Í ³ Í Ä Ã gÈ èVy'â(����äV�2Ä�y Í Ä ��geú



,�"É� s�t 
�
�� uZv7!���
���
"w x t �#�y� � t��
È èVy�ë��0â�� Z Ä�y Í Ä ú=~ Ä ~�"eúÈ èoÈ'ä�ä�Ä�³ Í Ä �VgI�È äV� í ë ç�Â¨Ä�þ Í þ Í Ä �e� Ä Ã g Ä Ã � Ä ~eú�gÈ äV�õâ=ÿ	ä Z Ä�y Í þ Í Ä Ã "e~ÿ	ä�æEâ�$�áEâ=ÿ	ÿ½â#á�Ä ~�W Ä Ã W Ä ~�g�B"Ã+~��Vg Ä

~"�#� Ä ~�� Ã Ä ~"�4,ÿ	ä�æEâ�áPç���ä�ãVÄ Ã B Ä Ã W Ä ,�, Ä B Ã Ä W�" Ä Wv, Ä
~=~��]Ã"~e~�, Ä ~=~�W"Ã+~ Ã � Ä ~v,(" Ä
~�W�g&Ã"~�W�g Ä Ã g�gÈ ä�æPä�ä�á�Ä È Í Ä ú�~ Ä ~�"IúÈ ä�ç�����ä�á�Ä�� Í Ä ~I� Ã Ä ~eú�, Ä ~�"�"ÿ��'� Z è�ë��"æPä6��æ Ê ã6äV�%ãH�mæ���{²�mæw�nÄ �VWÈ �'����ä�á�Ä¨� Í þ Í Ä �V"�BÈ �'����ä�á�Ä0ß Í Ä ��W Ã Ä ��WIú Ä �VW�BÈ �'�õãPâ#á�Â¨Äf� Í � Í Ä ��~ ÃÈ �'����ä%�/Ä�� Í Ä ~v,È �mæEâ=ÿyç�áEâ�Ä%é Í Ä Ã=Ã Wÿ	ë Z �AÜ0è�â�æ���ë��rÄ ú�~ Ä ��gIú Ä �=�Z~ Ä �e� Ã Ä
�=��" Ä �#ú=ú Ä �=��, Ä ��B�g Ä ~v,�W Ä Ã gv,È ë���â=èEà�ä�ãH�2Ä.ß Í Ä ��W Ã Ä �VW�Bÿ	ë��%ë��'�'��$eç���ã6ÿ]Ä ú Ã Ä ��,"� Ä ��, Ã Ä ��,(" Ä
��,�B Ä ~��VgÈ ë+ë=áPä�Ä Ð Í Ä �VW Ã Ä ��W�B Ä �+�#úÈ ë+ë=á6æ�$eâ�æ�Ä È Í Ä ÃeÃ Ä ��B�" Ä Ã gIúÿ	ë=á��%à�ë���ë�$���èZâ��Hâ���â��8�F��ä�á�Ä ~v,=~ Ä ~�, Ã Ä
Ã g�"&Ã Ã g�Bÿ	ë=á��%à�ë���ë�$��nÄ ��g Ä Ã ~ Ä ,=� Ä , Ã Ã²,�" Ä W�" Ä
~"�e�]Ã"~���~ Ä ~�,eú Ä Ã g�B Ä Ã �e�È ë=á6á��'�'�2Äf� Í Ä Ã=Ã Ä ��B�" Ä Ã geú Ä Ã � ÃÈ ç��mæ�� Ê ³¼ëeÿ��.ë��%äV�+æfé þ �| È ³�é þ �_~6Ä0ø²ñPñD³¼ë=ÿ��.ë���ä%�"æé þ �È ç����/Ä þ Í Ä �e�e�È �+ä�áPã Ê å�è�ë=æ6æPë��rÄ�³ Í Ä ��, Ã Ä ��,�, Ä ��,(W

Ì â�ÿ	ä�á�Ä�� Í Ä ~��Zú Ä ~�"I�Ì â#á6æPä%�nÄ Ð Í Ä ��,�WÌ â�ã7á�Ä þ Í Ä Ã � Ä Ã ú=~ Ä Ã "=~�0â#æPç%áEâ��f�õâ���$eç�â�$eäD$=äV��ä�áEâ#æ���ë��| Ì ���_~6Ä�ø²ñEñ�éHä6��æ@�8ä%��ä�áEâ#æ��õë��Ì ä Z ä�áPà�ë�êwÄ È Í Ð Í Ä Ã g Ä ú(g Ä ú+�Ì ä�ç%ÿ½â����/Ä�� Í Ä Ã g Ä �#�=~ Ä � Ã úÌ é Û é�Ä W�g Ä W"� Ä ��~e~&Ã0�Z~�" Ä � Ã � Ä � Ã "Ì ��è�ë��õë4{¨Ä Ì Í Ä ~eú ÃÌ �máPäV�²��ç�á�$�Ä�å Í Ä ÃeÃ úÌ ��ã6à���ÿ ç%áEâ�Ä È Í Ä ��, Ã

�8ä�à%á���ä�Ä�Ñ Í Ä Ã geú� \ ä Z â�Ä þ Í Ä ��B�"
ß
Ú=ç��/Ä�� Í Ä ~ Ãßnâ���ÿ	ä�á�Ä È Í Ä ��W Ä Ã g�g Ä ÃeÃ , Ä

Ã ú�g"Ã Ã ú=� Ä Ã ú�, Ä Ã ú�Wßnâ�� Z �mæ�Ä�þ Í Ä ��,=~ Ä ��, Ã Ä ��,�"�0â#áEâ=ãH�mæ���èE$eâ��%ã
þ �+æ�� Ê è Ê è�ëeÿ	ÿ½â�� Z è�ë�� Z �mæ���ë��/Ä ��W�Bßnâ�áPë=ç��.äVÂ¨Ä�ß Í Ä Ã , Ä ~��VB Ä ~v,�"�0â#áPã6ä�á�Ä �VB Ä ~v, Ä Ã ~ Ä Ã , Ä ú(g"Ã"ú=~ Ä �#�eú Ä
�Z��,&Ã��Z~�g Ä ��~e~ Ä �Z~ Ã Ä ��~�" Ä �Z~�, Ä
� Ã g Ä � Ã �&Ã0� Ã ú Ä � Ã , Ä � Ã B Ä
�Zúeú&Ã��#ú�, Ä �Zú�W Ä ��"I� Ä �VBIú Ä ��B�, Ä
~e�=~ Ä ~I� Ã Ä ~�,"�]Ã"~v,�~ Ä ~�,�" Ä ~v,(W Ä
~�B�B Ä ~�W=~"Ã"~�WIú Ä Ã g�g Ä ~�W�W Ä
Ã gIú&Ã Ã g�, Ä Ã g�W Ä Ã �Z~ Ä Ã ��W Ä
Ã �e�&Ã Ã � Ã Ä Ã ��,&Ã Ã ~"� Ä ÃeÃ ~ Ä ÃeÃ � Ä
Ã úeú Ä Ã "e�é�â#á��õä6�

∼

Ä �#�=ú Ä �Z��,å�èEà�ä�ÿ½â Ê é þ �
∼

Ä � Ã ~ Ä � Ã ú�0â#áPãH����$�Ä � Ä ~ Ä ��B Ä ~�g Ä Ã � Ä Ã=Ã Ã Ã , Ä
ú(g"Ã�ú Ã Ä ú(" Ä ú�, Ä �#�=� Ä �#�=~ Ä �Z�eú Ä
�Z��, Ä �#�(B Ä ��~e~ Ä � Ã=Ã Ä � Ã ú Ä �Zú�g Ä
�Zú"� Ä �#ú�~ Ä �Zúeú Ä �#ú(" Ä ��"�� Ä �VBv, Ä
�VB�W Ä ~�geú Ä ~e�=~ Ä ~I� Ã Ä ~ ÃeÃ Ä ~�,e� Ä
~�,=~ Ä ~v,=ú Ä ~�,�" Ä ~�B"� Ä ~�B�g Ä ~�B�B Ä
~�We~"Ã+~�Weú Ä ~�Wv, Ä ~�W�W Ä Ã gv, Ä Ã �VW Ä
Ã �e� Ä Ã � Ã Ä Ã ~�g Ä Ã ~"� Ä Ã ~�" Ä Ã ~�B Ä
Ã=Ã , Ä Ã "e�

∼

è�ëeÿ�����ä%���mæw�nÄ �VB�õä²ê@æ�è�ëeÿ����õä²æPä�|2��è4~6Ä �Z��W Ä �Z~�"�õä²ê@æ�è�ëeÿ��.ë���äV�+æ�Ä �#ú�~ Ä �V"Iú�õä²ê@æ@�%áPä Z �õè²æD|2����~6Ä �Z��B&Ã0�Z~e� Ä ��~�" Ä
�Z~�, Ä � Ã � Ä � Ã �á���$=à+æ@��áPä Z ��è�æE|2��á6~6Ä �Z��B&Ã0�Z~�g Ä ��~I� Ä
�Z~�" Ä � Ã �å ® þw�né�Ä ��~ Ã Ã0�Z~�,�0â#á6æ Ê ë�ê Ê ãH�.ä�ä�èEà�æEâ($�$eä²á�Ä Ã , Ä ~�W�B Ä

Ã g�" Ä Ã g�Bßnâ�á6æPä�ä�Ä � Í Ä �e�4, Ä �=�e� Ä �e�(B Ä ��~�g�0â�ç�ã6ä�ãVÄ �eú=�ßräV���rÄ�� Í Ä Ã geú�.ä�á6êLë�áPÿ½â��%è�ä�Ä ~�g Ä úeú Ä ú�, Ä �Vge~ Ä ��"�, Ä
�V"�B Ä �4,(g"Ã0��,=~ Ä ��B�g Ä ~e�=~ Ä ~�W Ã Ä
~�We~ Ä ~�W�W Ä Ã g�W



� 
.u"
��½�-,�,
ßrä�á���ÿyç�æ6æPä�á�Ä²y Í Ä �VWIú Ä ��W�Bßrä�æPä�áPãVÄ0å Í Ä ~ßk�mæPã6èEà/Ä�� Í Ä �VB�Wßrë��'$eç Í�áPä�Ä þ Í Ä Ã ú�Wßrë��'�õâ�á Z Äf³ Í Ä ~ Ä �VW Ä Ã ~ Ä �=~"� Ä � ÃeÃ Ä

�(BIú Ä ��W"� Ä ~=~��ßrë��'��ä�á�Ä.ß Í Ä ~v, Ä ú"� Ä � Ã , Ä �#ú=ú Ä �Zú�" Ä
�Zú�W Ä ��""� Ä �V"I� Ä ��" Ã Ä ��"�"ßrë��'��ë+è6Â¨Ä Ð Í ° Í Ä �VW�W Ä �"�Z� Ä � ÃeÃßrë�����â�è6Â¨Ä0å Í Ä ��,�,ßrëeã7æEâ(�cÄ0ß Í Ä �=~ Ã�%áEâ($eÿ½â�æ���è�ãVÄ ÃeÃ " Ä Ã "e~�%áPä�ê@ä�áPäV�%è�ä�ãVÄ ú�" Ä ú�, Ä ~I� Ã Ä Ã "��ß�á��'$=äV�+æ�Ä¨� Í Ä Ã ú"�ß�á��'�%èV�'����ä'ë=êk³�â#æPäV$eë�á��õâ���8ë4{Iä²á���ÿ	äV�+æ�Ä ��W"��%áPë+è�ä�ã6ãH����$�Ä � Ä � Ä ~�g Ä Ã ~ Ä ÃeÃ Ä Ã " Ä ú�g Ä
ú=� Ä ��ge~ Ä �=�4, Ä �e�VB Ä �Z�"�]Ã0�#��~ Ä
�Z�eú Ä �Z~e� Ä ��~e~ Ä �Z~�, Ä � Ã g&Ã0� Ã � Ä
� ÃeÃ Ä � Ã ú Ä �V"�W Ä ��"�B Ä �4,e� Ä �VB�g Ä
�VW�" Ä ~��VW Ä ~=~�� Ä ~ Ã=Ã Ä ~ Ã , Ä ~ Ã B Ä
~eú Ã Ã"~Iú Ã Ä ~�" Ã Ä ~v,(W Ä ~�WI� Ä Ã geú Ä
Ã=Ã ���ã°��èEà�ë��'�'��$=ç���ã7æ���è�ãVÄ ú=���ã°��è²à%ë��'�'��$=ç���ã7æ���è'ÿ	ë Z äV�'�'��$�Ä ~ Ä úeúß�ç%ã7æPä \ ë4{"ãHÂn�nÄ Ð Í Ä ú=~ Ä ,(" Ä ~�"Iúßî�Iä�Ä�³ Í Ä ÃeÃ ú Ä Ã=Ã B

î ç��má�Â¨Ä�Ñ Í Ä �e�=� Ä � Ã g Ä ~v,(B Ä ~�B Ã
Ñ8â(��ãH����$�Ä ��Weú
∼

è�ë��%ã7æ6áPç�è�æ���ë��%ãVÄ �(g Ä � Ã Ä ��"Ë Ê
∼

Ä ��B ÃÑ8â�ÿ��.ë�._Ä�� Í Ä �Zú Ä �"� Ä �eú Ä ��B Ä �(W Ä
~eú Ä ~�W Ä Ã � Ä Ã ú Ä Ã " Ä �e�4, Ä �V" Ã Ä
��, Ã Ä ��B=~ Ä ��,�B Ä ��W�g Ä ��W Ã Ä �(Wv, Ä
~"��W Ä ~e~�" Ä ~eú ÃÑ8â(�.ëeã6ë�Ä�é Í Ä ��g�BÑ�ä�â��.ä�Ä È Í Ä �(B�"áPäZâ=ã6ë����'��$

Z ��ã \ ç���è�æ��'{Iä�ã°���'��ë�$��õã6ÿ]Ä �eú=úä�ÿ����má���èZâ��
∼

Ä �eú�"äV�+æPà²��ÿ	ä�ÿ½â#æ���è
∼

Ä �eú Ã�õë�$���èZâ(�
∼

Ä �eúeú��ë�� Ê ÿ	ë���ë�æPë����õè
∼

Ä �=ú ÃáPä æ ä6���'{²���Zâ�æ���ë��/Ä ��Bv, Ä �(WI�

áPäV$eç��õâ�á�ä%���%áPä�ã6ãH��ë��rÄ Ã " Ä ��gv, Ä �Vg�W Ä
�Z�"��Ã��#�(B Ä ��~I�&Ã��Z~�, Ä � Ã g"Ã�� Ã " Ä
�Zú�,&Ã��#ú�,Ñ�ä%���%à0â#á6æ�Ä�é Í Ä ��BIú Ä �(WI�Ñ�ä%��æPä²á�Ä�é Í Ä ~�" ÃáPäV�õâ�æ��'{Iä�ãVÄ ��geú Ä �+��B Ä ��W�" Ä ~��4, Ä Ã �Z~ Ä
Ã �4, Ä Ã �VBÑ�ä�ãH���'Â¨Ä�ß Í Ä ~�WÑ�ä�ç��õâ�� Z Ä�é Í Ä ��BIú Ä �(WI�Ñ�ä6�+ä�ãVÄ�Ñ Í Ä ~�"�"Ñ@�mæPèEà���ä�Ä�� Í y Í Ä ,"�Ñ@�mæPèEà���ä�Ä�Ñ Í É Í Ä ~Ñ@���o�%�cÄ�� Í Ä ��W�BÑ�ë+èEà�ä�Ä�é Í Ä ~�gÑ�ë+ä%�.ä�á�Ä0é Í Ä ��g Ã Ä �=�#úÑ�ë�$eä�áPãVÄ Ð Í Ä B Ä ~"� Ä Ã W Ä ú"� Ä W Ã Ä ~"��g Ä
~�B�WÑ�ë=ÿ½â��'��ä�Ä0å Í Ä ��, ÃÑ�ë=ÿ½â��%è�äY�õâ���$eç0â($eä�ãVÄ ��WeúÑ�ë+ë�æPà/Ä È Í Ä �=�4,Ñ�ë=ã6äV���6.�äV�'$�Ä Ð Í Ä �(W Ä Ã g�g Ä Ã ú+�Ñ�ë=ç�ã6ã6äV�2Ä�y Í Ä ú�~áPç���ä

∼

��â��má�Ä � Ã , Ä � Ã B Ä �#ú(Bã6è²à%ä�ÿ½â�æ���è
∼

Ä �#��~É áEâ��
∼

Ä �(B Ã Ä ��B�W
å%â($�Ä�þ Í Ä ~ Ä Ã ~ Ä ��W Ã Ä �VW�B Ä �=~"� Ä � ÃeÃ Ä

�(BIú Ä ��W"� Ä ~=~��å%â(� Ü��'�'���.ë�Ä þ Í Ä Ã "I�å%â(��ÂIë-Ä+Ä�y Í Ä ��, Ãå%â(�"æPë�á��'���2Ä � Í Ä ��B Ä �(g�g Ä ��,+� Ä ��,�"å%â#á�Âeâ#á�Ä þ Í Ä Ã g Ä �Vg�W Ä ��W�, Ä ��W�B Ä ~"��B Ä
~�,�Wå%â#æ6æEâ�Ä�� Í Ä ��W Ä ~�W Ä ú(g Ä ú"� Ä ��" Ã Ä ��Be~å�èEà�Ø%æ���äV�²�.ä�á�$=ä�á�Ä È Í ß Í Ä ~�gå�èEà0â(�.ä�ãVÄ ° Í Ä B Ä �Vg Ä �VB Ä ��" Ä ��W&Ã"~"� Ä
~�,&Ã"~�W Ä Ã ú Ä Ã ,oÃ�ú=~ Ä ,�, Ä W Ã Ä �Vg�" Ä
�=�e� Ä �e�V" Ä �Z��B Ä �#�(W Ä � Ã , Ä � Ã B Ä
�Zúe� Ä �#ú=ú Ä �=�e� Ä ��,�~ Ä ��,e� Ä �(BIú Ä
�(Bv, Ä ��B�W Ä ~�g�W Ä ~��Vg Ä ~���W Ä ~=~�� Ä
~=~I� Ä ~e~�W Ä ~ Ã W Ä ~ Ã B Ä ~�"Iú Ä ~�,e� Ä
~�,eú Ä ~v,(" Ä ~�B�W Ä Ã g�g Ä Ã g�" Ä Ã ~�� Ä
Ã ~Iú Ä ÃeÃ Bå�èEà�ä�ÿ½â Ê é þ �`Ä �#�"� Ä �Z�=~"Ã��#�=ú Ä �#��, Ä
�Z��B Ä �Z~e�&Ã0��~ Ã Ä �Z~v, Ä � Ã ��Ã�� Ã ú



,�BÉ� s�t 
�
�� uZv7!���
���
"w x t �#�y� � t��
ã6è²à%ä�ÿ½â�æ���è8æ6áPä�ä�����mæ���â(�

∼

Ä �#�("ã6è²à%ä�ÿ	ä�Ä �#�+��Ã��#��" Ä �Z~e�&Ã��Z~ Ã Ä �Z~�" Ä
� Ã g Ä � Ã � Ä � ÃeÃ Ä ~I��~ Ä ~�We~ Ä
Ã ú�g&Ã Ã ú(gå�èEà"ç���ä�á�Ä É Í Ä Ã � Ä ú"�Z �Wå�è%�õç��'�õë�Ä þ Í È Í Ä ��,�" Ä ��,�,å�è�ë�æ6æ�Ä�y Í Ä ~ Ã ~ã6è�áEâ=ÿ`���'�'��$�Ä �(B Ä ú�,å�äV$=ë�� Z Ä�� Í Ä Ã geú Ä Ã ��gå�äVÂ²�2Ä ®`Í Ä ��B Ä ~ Ã Ä Ã "ã6äV��ä�è�æ���ë���â��ÀáPä�ã7æ6á���è�æ���ë��/Ä �=~e� Ä
��~IúoÃ��=~�, Ä � Ã ~ Ä � Ã=Ã Ä ~�BIú Ä Ã �=� Ä
Ã=Ã , Ä Ã ú=� Ä Ã ú"� Ä Ã ú�~ Ä Ã ú�Bã6ä�ÿ½â��+æ���è�ãVÄ � Ä ~ Ä ��g Ä ��B Ä �(W Ä ~v,&Ã+~�W Ä
Ã ~ Ä ú=~ Ä ,�" Ä W�" Ä � Ã ú Ä ~ Ã=Ã Ä ~ Ã W Ä
Ã=Ã " Ä Ã ú+� Ä Ã ú�, Ä Ã "=~�õä6����èZâ(�

∼

Ä ��W Ä Ã=Ã " Ä Ã ú�,��ë�� Ê �õë+è�â��
∼

Ä �=ú�gå�à��õä%�.ä�á�Ä�å Í È Í Ä � Ä ��g Ä �(B Ä �(W Ä ~�� Ä
~�B Ä ú=~ Ä úeú Ä �Z��, Ä �Z~e~ Ä � Ã W"Ã�� Ã W Ä
�Zúe� Ä ��"e� Ä �V"e~ Ä ��B�W Ä ~���W Ä ~ Ã , Ä
~ Ã B Ä ~Iú�, Ä ~�"Iú Ä Ã ge� Ä Ã ú"�å��'��$���ä�æPë��rÄ�y Í Ä Ã �(Wã6ÿ½â��'�:èV�õâ=ç%ã6ä�Ä �(B Ã Ä ��B�Bå�ë+ë���$�Ä�� Í È Í Ä Ã g�Bã6ëeç�áPè�ä�Ä Ã ,&Ã Ã W Ä ú Ã Ä úeú Ä �=�4, Ä � Ã , Ä
�Zú"� Ä �#ú�~ Ä �ZúeúoÃ0��"e� Ä �VB Ã Ä ~�geú Ä
~"�e� Ä ~��Z� Ä ~"�#ú Ä ~ Ã ~ Ä ~�" Ã Ä ~�,�, Ä
~�B Ã Ä ~�B�B Ä ~�B�W Ä ~�W Ã Ä Ã �Z~ Ä Ã �#� Ä
Ã � Ã Ä Ã �(B Ä Ã=Ã ú Ä ÃeÃ W"Ã Ã ú=~ Ä Ã ú(B Ä
Ã "I�å���â�����ã6àrÄ �VWe~ Ä ��Weú Ä ��W�B Ä �(g�g Ä ��g Ã Ä
�+�e� Ä ��,�,ãH���'��ä�Ä ~�g Ä ~�� Ä Ã � Ä Ã " Ä ú+� Ä �#ú�Wå"á��'���'{=â=ãVÄ � Í Ä �(g Ä úe� Ä ~I��~ Ä ~v,e� Ä ~�W=~ Ä
~�W�W Ä Ã g�g Ä Ã �e� Ä Ã "=~å"æEâ�{²�2Ä Ð Í Ä �e�=� Ä �=��W Ä ~�B Ãå"æPä Z ä�Ä È Í Ä ~�" Ãå"æPä�ä Z ÿ½â��rÄ È Í Ð Í Ä ��W Ä ÃeÃ Ä �Z�=~ Ä Ã geú Ä
Ã g�" Ä Ã �Z�å"æPäV�%ã6ë��rÄ Ì Í Ä ��,�, Ä ��,(Wå"æPë���ä�Ä È Í Ä ú Ã Ä ��W�g Ä ~�"eú Ä Ã ú�"

ã6ç��%ã7æ���æPç�æ���ë��/Ä ú Ä " Ä B Ä ��g Ä �Zú Ä �V" Ä
�+� Ä �(B Ä ~�g&Ã"~e~ Ä ~IúoÃ Ã g Ä Ã=Ã Ä Ã ú Ä
ú(" Ä ú�, Ä ,�B Ä ��g�""Ã���g�W Ä �e�=� Ä �=�#� Ä
�=� Ã Ä �e��, Ä �Z�"� Ä �#�=ú Ä �#��" Ä � Ã , Ä
� Ã W"Ã��#ú+� Ä �Zú�" Ä ��"�g&Ã0�V"I� Ä �4,eú Ä
��,�B Ä ��B�B Ä �(g�g Ä ��W�W Ä ��g�" Ä �+��" Ä
�=��" Ä ��,=� Ä �(Wv, Ä ~�g�, Ä ~��Z~ Ä ~=~ Ã Ä
~=~Iú Ä ~Iú(g Ä ~ Ã W Ä ~�"�" Ä ~�BI� Ä ~�B Ã Ä
~�WIú Ä Ã ��, Ä Ã ��B Ä Ã ~"� Ä Ã ~I� Ä
Ã ~�""Ã ÃeÃ gå�ç��/Ä Ð Í Ä Ã=Ã " Ä Ã ú=�ã6ç��.ä�á6æEâ($eãVÄ ��g Ä ��g Ä �+� Ä ú=� Ä ~I�=~ Ä
~�W Ã Ã+~�W�W

∼

Z ��ãPâ=ÿ����'$eç0â#æ���ë��/Ä ~�W Ãã6ç��.ä�á6æEâ($�$��'��$�Ä Ã , Ä úe�ã6ç����%áPä�ã6ã6ä Z ã7æ6áPç�è�æPç�áPä�Ä �#� Ãå�{Iä%��ë�����ç�ãVÄ%ß Í Ä ��,("å².�â=à��'�'�2Ä ��,�, Ä ��,(Wã°����èEà%áPë��%ëeç%ã�áPä%.]á��mæ�����$��%áPë+è�ä�ã6ãVÄ
� Ã ,å²����èEà%áPë���ë=ç�ã]é þ �`Ä ~�g Ä ~v,oÃ"~�W Ä Ã � Ä
ú�~"Ã�ú=ú Ä � Ã , Ä � Ã B Ä �Zú�g Ä �V"e~ Ä �=úe� Ä
�=ú�W Ä ��B�W Ä ~e� Ã Ä Ã g�g Ä Ã ú"� Ä Ã úe�

∼

.
�mæPà Z ä�ã6è�á��'�%æ���ë���ãVÄ ��"�gy����0â=ÿ���èÆ�r�'��Â
∼

|2yÆ�rå Ê é þ �_~6Ä
~�W Ä �Zú�g"Ã��#ú�~ Ä �#ú=ú Ä ��"�g&Ã0�V" Ã��ë�� Ê �õã6ë=ÿ	ë=á��%à���è

∼

Ä � Ã , Ä � Ã B Ä
�#ú(g Ä �#úe� Ä �Zúeú Ä �#ú(B Ä �V"�� Ä ��"�"ã°���%è²à�áPë����õè%��æ!�nÄ �#úe� Ä �Zú=~ Ä ��""�ã°���%è²à�áPë����n��â�æ���ë��rÄ ~�B Ä ú Ã Ä � Ã , Ä
� Ã B Ä �#ú�g Ä �V"�� Ä ��"e� Ä �("��æw�����'��$`�'�

∼

Ä �eú�W Ä ��"�gã°���"æEâ4�fÄ � Ä ~ Ä ��W Ä ��g Ä ~�B Ä Ã g Ä Ã � Ä Ã ~ Ä
ú Ã Ä ú�, Ä ,�" Ä W�" Ä �Vg�� Ä ��Weú Ä �(gI� Ä
�=�e� Ä ~�g�" Ä ~"�e� Ä ~I��~ Ä ~e~�" Ä ~=~v, Ä
~ Ã ~ Ä ~�"eú Ä ~�"�" Ä ÃeÃ "

é þ �`Ä0øEñPñ'ò�ó�ø;íyå²����èEà%áPë���ë=ç�ãfé þ �`Ä³¼ë=ÿ��.ë���ä%�"æ�é þ �`Ä�å"è²à%ä�ÿ½âé þ �
∼

â(� Z ³&³&�`Ä ��W"�
∼

â(� Z þwy � �Hß�$�áEâ=ÿ	ÿ½â#á�Ä �(W�g
∼

.
�mæPàÉè�ë���ã7æ6áEâ(�'�"æPãVÄ �#ú=ú Ä �#ú�W
 æEâ(��$��õä Z�!

∼

Ä ��B�W���+æPä�á���áPä�æPä Z
∼

Ä �(W�gáPäV$eç���â#á Ê êLë=áPÿ
∼

Ä ~��



� 
.u"
��½�-,(W
é þ ���0â#áPã6ä�á�Ä ú+��Ã"ú=~ Ä �#��B Ä ��~�g Ä �Z~�" Ä

� Ã g Ä � Ã �&Ã�� Ã ú Ä � Ã , Ä � Ã B Ä �#ú=ú Ä
�V"�� Ä ��B=~ Ä �VBv, Ä ~I� Ã Ä ~v,"� Ä ~�W�W Ä
Ã ��,érâ�Â=â=à�â=ã6à��cÄ È Í Ä �=� Ãérâ=ÿ��'�2Ä ��, ÃæEâ�á�$=ä�æ�Ä �Vg Ä ú Ã Ä úeú Ä � Ã , Ä �#ú+� Ä �Zúeú Ä
�Zú�,oÃ0��"e� Ä �VB Ã Ä ~Iú=� Ä ~eú Ã Ä ~�" Ã Ä
~�"�B Ä ÃeÃ ú&Ã Ã ú=~ Ä Ã ú=ú Ä Ã "I�æPä%�"æ�Ä ~I� Ã Ä ~ Ã ~"Ã+~ Ã , Ä ~Iú(g"Ã+~Iú=~ Ä ~Iú=ú Ä
~eú�, Ä ~�"=~"Ã+~�"v, Ä ~v,(B Ä Ã � Ã Ä
Ã ~�g&Ã Ã ~�g Ä Ã "e~ã6äV�+æPäV��è�ä�{�ã

∼

Ä ��"=~é�à�ë=ÿ���ã6ë��rÄ�å Í Ä ~eú�gæ6áEâ��%ãH��â#æ���ë��/Ä ~�B Ä ~�W Ä Ã ~ Ä Ã " Ä Ã , Ä ú Ã Ä
ú=ú Ä � Ã , Ä � Ã B Ä �#ú(g Ä �V"e~&Ã0��" Ã Ä
��, Ã Ä ~�geú Ä ~"��W Ä ~I� Ã Ä ~v,�" Ä Ã g�g Ä
Ã g�" Ä Ã g�B Ä Ã g�W Ä Ã � Ã Ä Ã ��" Ä Ã ��W Ä
Ã=Ã úoÃ ÃeÃ , Ä Ã=Ã W"Ã Ã ú+� Ä Ã ú�~ Ä Ã ú�" Ä
Ã ú�, Ä Ã ""� Ä Ã "�g Ä Ã "e� Ä Ã "e~

∼

��à�ä%��ëeÿ	ä%�0â�Ä �Zú�g Ä ��"e� Ä �V"e~ÿ½â=èEà��'��ä
∼

Ä ~�W Ä Ã " Ä ú Ã Ä � Ã , Ä ~"��W Ä
Ã g�g Ä ÃeÃ ú Ä Ã=Ã " Ä Ã ú=� Ä Ã ú"� Ä Ã ú�, Ä
Ã "=~�'�+æPä�á��'�'��$=ç0â	â����%áPëeâ=èEà/Ä ÃeÃ ú Ä
ÃeÃ B Ä Ã úe�æ6áEâ(��ã7ê@ä�á Ê �0â=ã6ä Z â�����áPëIâ�è²àrÄ Ã=Ã ú Ä
ÃeÃ B Ä Ã úe�æ6áPä�ä�Ä�ø²ñPñ'ò"ó@øaíyâ�ç����'���õâ#áH�cæ6áPä�ä�Ä

Z ä�á��'{eâ#æ���ë���æ6áPä�ä�Ä Z ä�á��'{Iä Z æ6áPä�ä�Ää%�õä�ÿ	äV�+æEâ�áH�½æ6áPä�ä
∼

�0â��má�Ä �#ú�g Ä �Zúe� Ä ��""� Ä �V"e~
 æEâ(��$��õä Z�!

∼

ãVÄ ��B Ã Ä ��B�" Ä �(Bv,éWáPä�ä_þ!��ã6ä�á6æ���ë��]��áEâ=ÿ	ÿ½â#áD|�éTþH�_~6Ä
~�g Ä Ã géWáPä�ä�å"ç���ã7æ��mæPç�æ��õë��]��áEâ�ÿ	ÿ½â�á|�éfå��_~6Ä �Zú Ä ~Iúéfå Ì �Hß�Ä ~���B Ä ~e��g"Ã+~I�=� Ä ~I� Ã Ä
~�,�W&Ã"~�B"�éHç%á�Â²��ã6à/Ä �(B�"æw���.ä

∼

Ê ��ë�$���èZâ�����áEâ=ÿ	ÿ½â#áPãVÄ �(B�"
∼

Ê áEâ(��ãH����$�Ä Ã � Ã Ä Ã ��W
∼

�'��³&³&�Kâ�� Z é þ �`Ä ��W�,æw�����'��$�Ä �eú(W

§��'��ÿ½â��rÄ Ð Í y Í Ä ~�Bç�����ê@ë=áPÿ ÿ	ë Z äV�2Ä � Ã ú§�á��õâ�$=ä�áPäVÂ=â�Ä Ð Í Ä �(g�B§8ã|�VÂeë=áPäV�mæ�Ä ®`Í Ä Ã gIú Ä Ã �(g Ä Ã �=~
Ë â(��ë���ãVÄ�y Í Ä ��,("{eâ(� � ä%�"æPà%ä�ÿ]Ä Ð Í Ä Ã �e�Ë â(� Ì ë+ë=á Z Ä�� Í Ä ú(g Ä Ã ~"�{eâ#á��õâ��+æPãfë=ê�é þ �8ãVÄ ~�gË â�ç��+ç�ë���ãVÄ � Í Ä ÃeÃ ú{Iä�á��
∼

è%��â�ã6ã6ä�ãVÄ Weú Ä ÃeÃ B&Ã Ã ú�g
∼

ã6ä%��ã6ä�Ä ÃeÃ B Ä Ã=Ã WyY�mæ6áEâ���ãH�mæ��'{Iä
∼

ãVÄ ��We�Ë éîÑ � È � � þ$�îÄ �V"I� Ä ��" ÃË � \ âV� Ê å�à�â���Âeä�á�ÄFÈ Í Ä �#� Ä �Zú Ä �4, Ä ��B Ä
�(W Ä ~ Ã Ä Ã � Ä ÃeÃ Ä Ã " Ä Ã B Ä Ã W Ä ú"� Ä,�, Ä W Ã Ä �#ú+� Ä �VBIú Ä �"�=� Ä ��W Ã Ä
~�g�W Ä ~��Vg Ä ~"��" Ä ~e~=~ Ä ~e~I� Ä ~=~�" Ä
~=~�W Ä ~v,=� Ä ~�B�W Ä Ã geú Ä Ã g�" Ä Ã �=~ Ä
Ã ��, Ä Ã �(B Ä Ã ~e~ Ä ÃeÃ "Ë �'�'�'�õä²áPãVÄ Ð Í Ä �Vg Ã

É â�à���ã7æPä�á�Ä É Í Ä ~ Ä �"� Ä ~�W Ä Ã � Ä Ã � Ä
Ã ú Ä Ã " Ä ú"� Ä ú=~ Ä �V"I�É â#áPÿyç%æPàrÄ È Í È Í Ä ~ ÃÉ â#æEâ��0â(�.ä�Ä þ Í Ä ~�B�BÉ â#æPä�áPãVÄ�Ñ Í ³ Í Ä B Ä ~�g Ä ú+� Ä �=��"É äV���.ä�á�Ä � Í Ä ~�g Ä ú Ã Ä ~ Ã W Ä ~�"v,É ä�à�á��'�cÄ�é Í Ä ~I��~É äV�má�Ä�y Í Ä �VB Ä ~I� Ä ÃeÃ Ä ú+� Ä �Vgv, Ä �#�+� Ä
�Z� Ã Ä �4,(B Ä �VBe~ Ä ��g Ã Ä ��gv, Ä �(W�" Ä
~�,e� Ä Ã geú Ä Ã �=~É äV�'��ãVÄ Ð Í ³ Í Ä ,=�É äV�+æ���Ä Ð Í Ä ��,�"É ä%����ä�á�Ä È Í Ä �VgI�Ç�î Ê ä%�+æ6áEâ=è�æ���ë���ãVÄ �=~ Ä ��g Ã Ä ~=~v, Ä ~e~�W Ä
~ Ã g Ä Ã �VBÉ � Z ÿ½â(���/Ä�� Í Ä �Z~ ÃÉ �mæ6æPäV�²��ç�á�$�ÄFÈ Í Ä Ã gIú Ä Ã ��~É ë+èEà/Ä Ð Í Ä ��~ ÃÉ ë+ë Z Ä È Í È Í � Í Ä Ã gIúÉ çrÄ�Ï Í Ä Ã=Ã , Ä Ã ú�,

Û �õâ�Ä�� Í Ä Ã B Ä Ã W
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"w x t �#�y� � t��
Û é þ �`Ä �eú Ä Ã ~ Ä ÃeÃ Ä Ã , Ä ú�g Ä ú=� Ä ,�, ÄB Ã Ä BIú Ä W�B Ä �Z�eú Ä � Ã ú Ä � Ã ú Ä ~��V" Ä

~"��B Ä ~I� Ã Ä ~=~��]Ã"~e~=~ Ä ~=~v, Ä ~ Ã g Ä
~ Ã � Ä ~v,+��Ã+~v,�W Ä ~�B=~ Ä ~�BI� Ä ~�Beú Ä
~�B�" Ä ~�B�B Ä ~�B�W Ä ~�We�&Ã+~�W Ã Ä
~�W�B&Ã Ã g�g Ä Ã gv,&Ã Ã g�W Ä Ã �=��Ã Ã ��" Ä
Ã ��B Ä Ã �=�Û é þ � Ê ��áPëeç��/Ä �eú Ä �(" Ä Ã , Ä ,�, Ä
~v,+� Ä ~�BI� Ä Ã gIú Ä Ã g�, Ä Ã úeú

° â(��$�Ä�� Í Ä ú=~° â�ã6ç�à�â�áEâ�Ä ®EÍ Ä ÃeÃ W
ÏÀâ�äV��ä%�/Ä þ Í Ä Ã "ÏÀâ(�"ç%æ6æ��'���2Ä�Ñ Í Ä ��g�BÏ:ä�äV{eâ#æ�Ä ®`Í Ä Ã gIú Ä Ã �(gÏ¨.
��è�Ân�nÄ þ Í Ä �(BIú Ä ��B�"


