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£e¤�¥§¦�¨!©«ª¬�®l¯ ¢ ©±°²®l¨!©±³7³f³!¥b®l¯ ¢ ©±°}´µ°�ª¶¯·¤�¥¡¸ ¢ °�¥b¹º´µ¯ ¢ ®e¦�¨!©±¦E¥»¨!¯ ¢ ¥»³e©�¼m¯·¤�¥�ª¥b®»´!½�¦�¨!©«ª¾¬�®l¯·³�©�¼f¿UÀ ¢ °}¯·¤�¥G¿ ÁÂ,Ã²ª¥b®»´!½�®Ä¤�´µ°�°�¥bÅÆ¼Ç¨!©�¹ÉÈËÊÈ�®l©�ÅÌÅ ¢ ³ ¢ ©±°�³º´µ¯�Í Î�ÏLÐ±ÑÌÒ±ÓÔ£�¥»Õ´µ¨!¥Ö¦�¨!¥»³!¥»°×¯·¥bª�Øj£e¤�¥�¹�¥b´µ³!¬�¨7¥b¹�¥»°^¯¡¬�³7¥�¯·¤�¥�¤ ¢ Ù ¤GÈ^Ú�¹�¬�©±°�ª�´µ¯�´�¼Ç¨!©�¹a¯·¤�¥�¬�¦ Ù ¨Û´±ª±¥bªÜ ©�ÅÌÅ ¢ ª¥»¨²Ý|¥»¯·¥b®l¯·©±¨�´µ¯[Þ¥»¨Û¹ ¢ ÅÌ´µß�à Ü Ý�Þeá·Ø�£e¤�¥�ª�´µ¯�´Ôâ§¥»¨!¥�®l©�ÅÌÅ ¥b®l¯·¥bªCßE¥»¯ãâ§¥»¥»°aä�´µ¨Û®Ä¤å±æ±æ±å ´µ°�ª²ç¥»¦�¯·¥b¹�ßè¥»¨ å±æ±æ±é Ø�£e¤�¥�¯·©±¯�´±Å ¢ °^¯·¥ Ù ¨ê´µ¯·¥bª�Å ¬*¹ ¢ °�©±³ ¢ ¯ ¢ ¥»³�´µ¨!¥RÐ±Ò å ¦�ß*ë«ì|â ¢ ¯·¤¯·¤�¥G¹�¬�©±°�ª¥»¯·¥b®l¯·©±¨�â�¤ ¢ ®í¤�®l©�î±¥»¨!³�¯·¤�¥
¦�³!¥»¬*ª©±¨Û´µ¦ ¢ ª ¢ ¯w½�¨!¥ Ù�¢ ©±°�©�¼Öï ð,ï×ñ æ ÑÌÓR´µ°*ª}Ð±ò±ó¦�ß ë«ì â ¢ ¯·¤�¯·¤�¥�¹�¬�©±°�ª±¥»¯·¥b®l¯·©±¨ô®l©�î±¥»¨ ¢ ° Ù ¯·¤�¥
¨!¥ Ù�¢ ©±° æ ØÌÓGñ�ï ð,ï×ñQÐ±Ø æ ØÖõl°}¯·¤�¥�ç¯�´µ°�¾ª�´µ¨Ûª�äô©Eª±¥bÅ«¯·¤�¥ÔÂ,ÃÀ�ö�°�´±ÅE³!¯�´µ¯·¥»³�©«®»®l¬�¨Rª¬�¥º¯·©�¿UÀ÷ÁøÂ,ÃÀ�¦�¨!©Eª±¬�®l¯ ¢ ©±°÷´µ°�ª[î ¢ ´¹�¬�©±°�ù�¨!¥b¹�³7³!¯·¨Û´µ¤�Å ¬�° Ù�ú ¿ Á.Â,Ã[ÁûÂ,ÃÀ*Ø�¿üßE©±³!©±°�³�´µ¨7¥�³!¥bÅ ¥b®l¯·¥bª ¢ °�¯·¤�¥ ¢ ¨ô¹�¬�©±°ª¥b®»´·½c¹�©Eª±¥bØjý�ª�ª ¢ ¯ ¢ ©±°�´±ÅÌÅ ½ ú ¦�¤�©±¯·©±°�³�â ¢ ¯·¤}¯·¨ê´µ°�³!î±¥»¨!³!¥�¥»°�¥»¨ Ù ½�´µßE©�î±¥[òÔþj¥»Õ ú ¦�³!¥»¬�¾ª©±¨Û´µ¦ ¢ ª ¢ ¯w½ ¢ °ô¯·¤�¥�®l¥»°^¯·¨ê´±Åb¨7¥ Ù�¢ ©±°�à�ï ð,ï±ÿ/Ð±ÑÌÐ±á§´µ°�ªÔ¹�¬�©±°�¾Ä¦�¤�©±¯·©±°C´µ° Ù ¬�ÅÌ´µ¨§³!¥»¦�´µ¨Û´µ¯ ¢ ©±°
��� à Â��lÀ*á�� æ ØÌò[´µ¨!¥�³7¥bÅ ¥b®l¯·¥bª�Ø�õ�©±ß�³!¥»¨!î±¥}´
¯·©±¯�´±Å ©�¼|Ð å�� ¿UÀ ®»´µ°�ª ¢ ª�´µ¯·¥»³ ú â�¤�¥»¨!¥b´µ³¯·¤�¥ºç¯�´µ°�ª�´µ¨ÛªRäô©Eª¥bÅ×¥
	×¦E¥b®l¯�´µ¯ ¢ ©±° ¢ ³ Ð�� å Ø ���Ò±ØÌó�¥»î±¥»°^¯·³ÛØÖ£e¤�¥�¿UÀ�¦�¨!©«ª¬�®l¯ ¢ ©±°�®l¨!©±³!³³!¥b®l¯ ¢ ©±° ¢ ³�¼ ©±¬�°*ª
¯·©ºßE¥

� à ÈfÊÈÔÁ%Â,ÃÀeáËÏ/Ð±Ó±Ñ é  å Ñ é à ³!¯�´µ¯�Ø á��Ð±Ñ � à ³!½×³!¯�Ø á��Ð±Ñ å à·Å ¬*¹ºØ á�� ¦�ß��ãÑ
£e¤�¥�¯·¤�¥»©±¨!¥»¯ ¢ ®»´±Å�¦�¨!¥bª ¢ ®l¯ ¢ ©±°�¼Ç©±¨C¯·¤ ¢ ³U®l¨!©±³!³C³7¥b®l¯ ¢ ©±° ¢ ³ � à ÈËÊÈ%Á �@ÃÀeá�Ï Ð±Ò±Ñ é Ð±Ñ ��à ¯·¤�Ø á�� ¦�ß��ãØG£e¤�¥�ç±¯�´µ°�ª�´µ¨ÛªCäô©Eª±¥bÅè¦�¨!¥bª ¢ ®l¯ ¢ ©±°�³ô¼Ç©±¨�³!¥»î±¥»¨ê´±ÅE¸ ¢ °�¥b¹º´µ¯ ¢ ®
�Éî4´µ¨ ¢ ´µß�Å ¥»³´µ¨!¥}®l©�¹�¦�´µ¨7¥bª�â ¢ ¯·¤Uª�´µ¯�´[¼ ©±¨����Ú � ò[þ¡¥»Õ´µ°*ª ��� à Â��lÀ*á�� æ ØÌò±Ø}£e¤�¥²¹�¥b´µ³!¬�¨!¥bª®l¨!©±³!³¶³!¥b®l¯ ¢ ©±°�´µ°�ª�¯·¤�¥�¦�¤�©±¯·©±°c´µ°�ª}¿�ßE©±³!©±°}¦�¨!©«ª¬�®l¯ ¢ ©±°}¸ ¢ °�¥b¹ô´µ¯ ¢ ®l³�´µ¨7¥R¼Ç©±¬�°�ª�¯·©´ Ù ¨!¥»¥�â ¢ ¯·¤[¯·¤�¥Ôç¯�´µ°�ª�´µ¨êª�äº©«ª¥bÅ�¦�¨7¥bª ¢ ®l¯ ¢ ©±°�³ÛØ
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£f¤�¥�â|©±¨7¸ ¢ °C¯·¤ ¢ ³ ¯·¤�¥»³ ¢ ³�â§©±¬�ÅÌªG°�©±¯�¤*´·î±¥ºßE¥»¥»°C¦E©±³!³ ¢ ß�Å ¥�â ¢ ¯·¤�©±¬�¯�¯·¤�¥�î4´±Å ¬�´µß�Å ¥Ù ¬ ¢ ª�´µ°�®l¥�´µ°�ª�³!¬�¦�¦E©±¨!¯[¼Ç¨!©�¹1¹�½8´±ªî ¢ ³!¥»¨ôõl¯·³!¬�©��Ö´µ¸4´µ°�© ´µ°�ª �Ë¥ ¢ ³Û´µß�¬�¨!©÷£�´µ°�´µ¸4´±Ø£e¤�¥»½ Ù ©±¯�¹�¥ ¢ °^¯·¥»¨7¥»³!¯·¥bª ¢ °�¼Ç¬�°�ª�´±¹�¥»°^¯�´±Åm¦�¤^½×³ ¢ ®l³|¨!¥»³!¥b´µ¨Û®í¤�Ø�£e¤�´µ°�¸^³|¯·© ¯·¤�¥b¹Y¼ ©±¨�´±ÅÌÅ¯·¤�¥ ¸ ¢ °�ª±°�¥»³!³ ´µ°�ª�â ¢ ³Ûª©�¹5¯·¤�¥»½G¤�´!î±¥ Ù�¢ î±¥»°�¹�¥�©�î±¥»¨¶¯·¤�¥�½±¥b´µ¨!³ÛØõôâ|©±¬�ÅÌª÷Å ¢ ¸±¥C¯·©�³Û´·½U¯·¤�´µ°�¸�ý�ÅÖþ¡©±³7¤�´·â1¼Ç©±¨G¤ ¢ ³ Ù ¬ ¢ ª�´µ°�®l¥�´µ°�ª�³7¬�¦�¦E©±¨!¯�Ø"! ¢ ³¥»°×¯·¤^¬�³ ¢ ´µ³Û¹�¼Ç©±¨�¯·¤�¥�¤ ¢ Ù ¤²¥»°�¥»¨ Ù ½G¦�¤^½×³ ¢ ®l³ ú ¸ ¢ °�ª±°�¥»³!³ ´µ°�ªº¦�´µ¯ ¢ ¥»°�®l¥ ¢ ¹�¦�¨!¥»³!³!¥bª²¹�¥�³!©¹�¬�®Ä¤*Ø#!,¥ ´µ³!¸±¥bª�¹�¥G¯·¤�¥�¨ ¢ Ù ¤^¯%$�¬�¥»³!¯ ¢ ©±°8´µ¯º¯·¤�¥R¨ ¢ Ù ¤^¯�¯ ¢ ¹�¥�â�¤ ¢ ®Ä¤8®l©±¨!¨7¥b®l¯·¥bª�¹�½¯·¨Û´'& ¥b®l¯·©±¨!½C³!© ¹ô´µ°^½�¯ ¢ ¹�¥»³ ú õÖâ�´µ³R´±Å â�´·½×³ ¨7¥b´±Å ¢ ( ¥bª ¢ ¯ÔÅÌ´µ¯·¥»¨êØ�õw¯ ¢ ³Ô´ Ù ¨!¥b´µ¯�¦*Å ¥b´µ³!¬�¨!¥â§©±¨!¸ ¢ ° Ù â ¢ ¯·¤�ùÆ¥b´µ¯·¥)!Ë¥ ¢ °�¥b¹º´µ°�° ú ä ¢ ®í¤�´µ¥bÅ+* ¢ ¨!ß^½�´µ°�ª�!,¥bÅ ¥»°,!Ö´!½^â�´µ¨Ûª�Ø.-C¥�ö�î±¥
´µ¨!¥Ù ¨!¥b´µ¯ ú ©±°�¥�©�¼�¯·¤�¥Ô¹�©±³7¯ ´±®l¯ ¢ î±¥ Ù ¨!©±¬�¦ ¢ °[¯·¤�¥ Ü Ý¶ÞeØ�õ�´±¹Lî±¥»¨!½G¦�¨7©±¬�ª
©�¼ ¢ ¯�ØýU³!¦E¥b® ¢ ´±ÅÛ¯·¤�´µ°�¸×³*¯·©º£*´ ¢ & ¢0/ ´±¹º´µ°�©±¬�®Ä¤ ¢Ìú ¼ ©±¨Û¹�¥»¨*ý¶³!³ ¢ ³7¯�´µ°^¯�Ý ¢ ¨!¥b®l¯·©±¨ ¢ °[Þ¥»¨ê¹ ¢ ÅÌ´µß�Ø
!,¥ ¢ ³§¯·¤�¥¶¨7¥b´µ³!©±°Gâ�¤^½ôõÖ®l©±¬�ÅÌª�¸±¥»¥»¦�³!¯�´·½ ¢ ° Ù²¢ °�Þ¥»¨Û¹ ¢ ÅÌ´µß�â ¢ ¯·¤�©±¬�¯§³!¯·¥»¦�¦ ¢ ° Ù ©±¬�¯�Ø1!,¥¯·©�ÅÌª�¹�¥}´µ°×½^¯·¤ ¢ ° Ù õ�°�¥»¥bª¥bª ú ³!¬�®í¤÷´µ³�ß�´µ³ ¢ ®�¦�¤^½×³ ¢ ®l³2$�¬�¥»³!¯ ¢ ©±°�³ ú ¹�¥b®Ä¤�´µ° ¢ ³ê¹ ©�¼*¯·¤�¥£�¥»î�´µ¯·¨7©±°Y´±®»®l¥bÅ ¥»¨Û´µ¯·©±¨!³ ú Å ¢ ¼ ¥ ¢ °43ÖØÌç�Ø ú ´µ°�ª�¥»î±¥»°a©�ÅÌªc³!¯·©±¨ ¢ ¥»³[â�¤�¥»°�¤�¥Câ�´µ³[½±©±¬�° Ù¦ ¢ ©±°�¥»¥»¨Ö©�¼Ë´65b´µ¦�´µ°�¥»³!¥�¦�¤^½×³ ¢ ® ¢ ³!¯�Ø�ç©�¹º´µ°×½�¯·¤ ¢ ° Ù ³¶õj¥»°�& ©�½±¥bªÔâ ¢ ¯·¤�¤ ¢ ¹ ´µ³ ¢ ¼Eõjâ�´µ³´�¤ ¢ ³�ª�´µ¬ Ù ¤×¯·¥»¨ÛØ�£e¤*´µ¯jâ�´µ³�´ Ù ¨!¥b´µ¯�¦�Å ¥b´µ³7¬�¨!¥ô¼Ç©±¨
¹�¥bØõ ¯·¤�´µ°�¸ 3¶Å ¨ ¢ ®Ä¤/ù¡´µ¬�¨[¼ ©±¨
¯·¤�¥ ¢ ¹�¦E©±¨!¯�´µ°×¯G®l©±°×¯·¨ ¢ ß�¬�¯ ¢ ©±°�³
¯·©�©±¬�¨�¬�°�ª±¥»¨!³!¯�´µ°�ª ¢ ° Ù©�¼Ë¯·¤�¥»©±¨!¥»¯ ¢ ®»´±Å�´µ³!¦E¥b®l¯·³�©�¼e¯·¤ ¢ ³²´µ°�´±Å ½^³ ¢ ³ÛØ7!,¥C´±Å â�´·½×³º³!¬�¦�¦E©±¨!¯·³ ¬�³�â ¢ ¯·¤8$�¬ ¢ ®Ä¸�´µ°�ª¨!¥bÅ ¢ ´µß*Å ¥ ¨!¥»³!¦E©±°�ª±³ÛØä�´µ°×½�¯·¤�´µ°�¸^³Ë¯·©�¯·¤�¥ Ü Ý¶Þ�Ý|¬�¸±¥ Ù ¨7©±¬�¦²¼ ©±¨fâ§¥bÅÌ®l©�¹ ¢ ° Ù ¹�¥ ¢ °º¯·¤�¥ ¢ ¨ Ù ¨!©±¬�¦*Ø|£e¤�¥»½Ù ´!î±¥�¹�¥[´�®Ä¤*´µ°�®l¥�¯·©[¯�´±Å ¸ ¢ °C¯·¤�¥ ¢ ¨ Ù ¨!©±¬�¦�¹�¥»¥»¯ ¢ ° Ù ´µ³ ¢ ¼ õÖâ�´µ³R´ ³7¯·¬�ª¥»°×¯�©�¼,Ý|¬�¸±¥
3,° ¢ î±¥»¨!³ ¢ ¯w½ ú ´µ°�ª�¤�¥bÅ ¦E¥bª[¹�¥�³!©}¹ô´µ°^½R¯ ¢ ¹�¥»³ÛØõj¹�¬�³!¯f³Û´!½G¹º´µ°×½
¯·¤�´µ°�¸×³Ë¯·©�õl³Û´±¹�¬%�¶´µ¸4´±¹�¬�¨ê´�´µ°�ª�ä�´µ¸±©±¯·©G£�©�¹�©±¯·©�Øj£e¤�¥»½�¯·©�ÅÌª¹�¥R¹º´µ°^½R¯·¤ ¢ ° Ù ³�°�©±¯�ßE¥�¨!¥bÅ ¬�®l¯�´µ°×¯�¯·©}´µ°�³7â|¥»¨�¹�½R¥»°�ª�Å ¥»³!³9$ ¬�¥»³7¯ ¢ ©±°�³ÛØÞ ¢ °�´±ÅÌÅ ½�¯·¤*´µ°�¸^³�¯·©}¹�½C¼ ´±¹ ¢ Å ½ ú â�¤�©�¤�´·î±¥Ô´±Å â�´·½×³¶ßè¥»¥»°²¯·¤�¥»¨!¥ô¼Ç©±¨�¹�¥bØ



ýÖß�³!¯·¨Û´±®l¯ôØ�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø ¢
ý�®í¸^°�©�â�Å ¥bª Ù ¹�¥»°^¯·³�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø ¢Ì¢

: ;
<>=@?'A>BDC.EF=@GHA�< :
Ð±ØÌÐ I*´µ¨7¯ ¢ ®»Å ¥»³CØ Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ð

Ð±ØÌÐ±ØÌÐ J4¥»¦�¯·©±°�³YØ�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ð
Ð±ØÌÐ±Ø å K ¬�´µ¨!¸×³ Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø å

Ð±Ø å Þ©±¨Û®l¥»³ Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø é
Ð±Ø é L Å ¥b®l¯·¨!©Ûâ|¥b´µ¸[õl°×¯·¥»¨Û´±®l¯ ¢ ©±°c´µ°*ª K Ü Ý Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø é
Ð±Ø � £e¤�¥»©±¨!½R©�¼e¿M��ÀNI«¨7©Eª¬*®l¯ ¢ ©±° Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø �
Ð±ØÌó Ü ¤�´µ¨Û´±®l¯·¥»¨ ¢ ³7¯ ¢ ®l³Ö©�¼*¿UÀ L î±¥»°×¯·³QØ�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø ò
Ð±ØÌÓ I«¨!¥»î ¢ ©±¬�³O�Ë¥»³!¬�Å ¯·³"Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø ò
Ð±ØÌò P¡¬�¯�Å ¢ °�¥�©�¼9¯·¤�¥ô£e¤�¥»³ ¢ ³GØ Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ð å

Q ROS.TVU�W>X�TY?'GHZ[T\<>=@]�^`_2X.X.]�?0]�=@CDa :�b
å ØÌÐ £e¤�¥ô£�¥»î�´µ¯·¨!©±°}ý�®»®l¥bÅ ¥»¨ê´µ¯·©±¨ Ü ¤�´ ¢ ° Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ð é

å ØÌÐ±ØÌÐ I«¨!©«ª¬�® ¢ ° Ù ´µ°*ª�ý�®»®l¥bÅ ¥»¨ê´µ¯ ¢ ° Ù I ¨!©±¯·©±°�³QØ�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ð é
å ØÌÐ±Ø å ä}´ ¢ °}õw°�& ¥b®l¯·©±¨�´µ°*ª�ýÖ°×¯ ¢ ¦�¨!©±¯·©±°cI«¨!©«ª¬�®l¯ ¢ ©±°.Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ð±ó
å ØÌÐ±Ø é £e¤�¥ô£�¥»î�´µ¯·¨7©±° Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ð±Ó

å Ø å £e¤�¥ Ü ©�ÅÌÅ ¢ ª¥»¨�Ý|¥»¯·¥b®l¯·©±¨�´µ¯�Þ±¥»¨Û¹ ¢ ÅÌ´µß Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ð±ò
å Ø å ØÌÐ £e¤�¥ Ü Ý�Þ Ü ©×©±¨Ûª ¢ °*´µ¯·¥ôç½^³7¯·¥b¹ Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ð±ò
å Ø å Ø å Ü ¤�´µ¨ Ù ¥bª%I*´µ¨7¯ ¢ ®»Å ¥R£�¨Û´±®Ä¸ ¢ ° Ù ç±½^³!¯·¥b¹�³GØ�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø å±æ

ç ¢ Å ¢ ®l©±°�Ý|¥»¯·¥b®l¯·©±¨!³OØ�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø å±æ
Ü ¥»°×¯·¨Û´±Å�P¡¬�¯·¥»¨
£�¨Û´±®í¸±¥»¨5Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø å �

å Ø å Ø é Ü ´±Å ©±¨ ¢ ¹�¥»¯·¥»¨7³üØ Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø å �
å Ø å Ø � äº¬�©±° Ü ¤�´±¹�ßE¥»¨!³Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø é±æ
å Ø å ØÌó J4¬�¹ ¢ °�©±³ ¢ ¯ã½�äô©±° ¢ ¯·©±¨!³[Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø é±å

å Ø é Ýeý K ´µ°*ª�£�¨ ¢ Ù±Ù ¥»¨�ç½×³!¯·¥b¹�³CØ�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø é±å
å Ø é ØÌÐ Þ¨!©±°×¯·¾ L °�ª L Å ¥b®l¯·¨!©±° ¢ ®l³%Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø é±é
å Ø é Ø å Ýeý K Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø é±é
å Ø é Ø é £�¨ ¢ Ù±Ù ¥»¨
ç½×³!¯·¥b¹�³ Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø é �

¢Ì¢Ì¢
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b opC.A�<rqsS.]�<.<DT\^ ¿ Ust�T\<>=%u�TY^HT\EF=@GHA�< blv
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å Ø é £�©±¯�´±Å ¢ °^¯·¥ Ù ¨Û´µ¯·¥bª�Å ¬�¹ ¢ °�©±³ ¢ ¯ã½G¥ ê ¥b®l¯ ¢ î±¥bÅ ½[¨!¥b®l©±¨Ûª¥bª�©±°²¯�´µ¦E¥�ß^½ Ü Ý�ÞeØ Ð±ò
å Ø � L Å ¥»î4´µ¯ ¢ ©±°}î ¢ ¥»â/©�¼9©±°�¥�¤�´±ÅÌ¼�©�¼9¯·¤�¥ Ü Ý�Þ�õ!õ�ª¥»¯·¥b®l¯·©±¨ÛØ.Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ð �å ØÌó Ü ¬�¯ ´·â�´·½�î ¢ ¥»â8©�¼�¯·¤�¥ Ü Ý¶ÞN�Ë¬�°�õ!õ�ª¥»¯·¥b®l¯·©±¨ÛØôØ�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ð±Ò
å ØÌÓ Ü ©^©±¨êª ¢ °�´µ¯·¥�³!½×³!¯·¥b¹L¬�³!¥bª[´µ¯ Ü Ý�ÞeØ Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ð±Òå ØÌò J4©±° Ù�¢ ¯·¬�ª ¢ °�´±Å|î ¢ ¥»â%©�¼j¯·¤�¥ Ü Ý�Þ8¯·¨Û´±®Ä¸ ¢ ° Ù ³!½×³!¯·¥b¹ ú ¨!¥»¦�¨!¥»³7¥»°^¯ ¢ ° Ù ´

$ ¬�´µ¨7¯·¥»¨�©�¼9¯·¤�¥ôª¥»¯·¥b®l¯·©±¨ÛØ Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø å Ðå Ø � Ó�Ô Õ î ¢ ¥»â8©�¼�¯·¤�¥�³ ¢ Å ¢ ®l©±°�ª¥»¯·¥b®l¯·©±¨!³êØÉØ�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø å±å
	 ¢



	 ¢Ì¢ ·�¸ nDi¹ehºcº ¸ïî±ðòñ k�n

å ØÌÒ Pj°Ô¯·¤�¥ºÅ ¥b¼Ç¯ ú î ¢ ¥»â�©�¼�¯·¤�¥�¯·¤�¨!¥»¥�ß�´µ¨!¨7¥bÅ ³§©�¼�¯·¤�¥�çÕ½¢a³ ¢ Å ¢ ®l©±° ª¥»¯·¥b®l¯·©±¨ÛØ
Pj°�¯·¤�¥�¨ ¢ Ù ¤×¯ ú ¥»°�ª
î ¢ ¥»â8©�¼9©±°�¥ ß�´µ¨!¨!¥bÅ×³!¤�©�â ¢ ° Ù ¯·¤�¥ÔÐ å â§¥bª Ù ¥»³�â ¢ ¯·¤¯·¤�¥ôóºÅÌ´·½±¥»¨!³êØ¶Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø å±å

å ØÌÐ æ Ð�¦±Ó|³!¥b®l¯ ¢ ©±°ô©�¼±¯·¤�¥ Ü P�£²¥»°�ªÖ¦�ÅÌ´µ¯·¥bØ¡Þ©±¨Ë¥b´±®í¤�³!¬�¦E¥»¨ÛÅÌ´!½±¥»¨ ¢ ³ Ù�¢ î±¥»°ô¯·¤�¥¯·©±¯�´±Å�°×¬�¹�ßE¥»¨�©�¼è³7¬�¦E¥»¨Û®l¥bÅÌÅ ³ ú ¯·¤�¥ â ¢ ¨!¥ ©±¨ ¢ ¥»°^¯�´µ¯ ¢ ©±°�à·´�	 ¢ ´±Å�©±¨�³!¯·¥»¨!¥»©�á ú´µ°*ª
¯·¤�¥Ô´·î±¥»¨ê´ Ù ¥�¨Û´±ª ¢ ¬�³ÛØ1Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø å ó
å ØÌÐ±Ð÷£f¤�¨!¥»¥º³!¬�¦è¥»¨ê®l¥bÅÌÅ ³ ¢ °�³!¬�¦E¥»¨ÛÅÌ´!½±¥»¨ å Å ©^©±¸ ¢ ° Ù ´±Å ©±° Ù ¯·¤�¥ôßE¥b´±¹ à Ö á
ª ¢ ¾¨7¥b®l¯ ¢ ©±°�ØØ�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø å Ó
å ØÌÐ å ýª ¢ ´ Ù ¨Û´±¹ ©�¼�´�³ ¢ ° Ù Å ¥ Ü L ä â|¥bª Ù ¥bØ £e¤�¥ô¯·¥»°�¯·©�â§¥»¨!³[´µ¨!¥CÅÌ´µßE¥bÅ ¥bªæ ¯·¤�¨!©±¬ Ù ¤�Ò ú ´µ°�ªÔ¯·¤�¥²Å ©«®»´µ¯ ¢ ©±° ©�¼Æ¯·¤�¥ Ü L çÔ³!¯·¨ ¢ ¦�®Ä¤*´±¹�ßE¥»¨!³ ¢ ³ô´±Å ³7©³7¤�©�â�°*Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø å��
å ØÌÐ é ý5¦E©±¨!¯ ¢ ©±°[©�¼9¯·¤�¥ô®l¥»°×¯·¨Û´±Å4¥bÅ ¥b®l¯·¨7©�¹º´ Ù °�¥»¯ ¢ ®Ö³!¯·¨ ¢ ¦�®í¤�´±¹�ßè¥»¨êØØ�Ø�Ø�Ø Ø å��
å ØÌÐ��É£f¤�¥ Ü ¨!©±³!³�³7¥b®l¯ ¢ ©±°}©�¼�¬�¦�¦E¥»¨j¦�´µ¨!¯j©�¼�¯·¤�¥�¥»°*ª�¦�Å ¬ Ù ®»´±Å ©±¨ ¢ ¹�¥»¯·¥»¨ÛØÆØ�Ø Ø å Ò
å ØÌÐ±ó÷äô¬�©±°�ª±¥»¯·¥b®l¯·©±¨
®l©�î±¥»¨ê´ Ù ¥bØ
Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø é Ð
å ØÌÐ±Ó÷£f¤�¥ ®l¨!©±³!³!¾Ä³7¥b®l¯ ¢ ©±°�´±Å|î ¢ ¥»â ©�¼¶ª±¨ ¢ ¼ ¯�¯·¬�ßè¥»³ ¢ °5´ ¹�¬�©±°a®í¤�´±¹�ßè¥»¨êØ�ý³7¯·¬�ß ¢ ³C¼ ©±¨ê¹�¥bªU¼Ç¨!©�¹¯·¤�¥�¯·¨Û´'& ¥b®l¯·©±¨7½�©�¼�´�¹�¬�©±°÷¦�´µ³!³ ¢ ° Ù ¯·¤�¨7©±¬ Ù ¤¯·¤�¥�®Ä¤�´±¹�ßE¥»¨ ú ´µ°�ªC¯·¤�¥²³!¯·¬�ß ¢ ³�¹º´µ¯�®í¤�¥bª ¯·©÷´G¯·¨Û´±®í¸�¯·© ßE¥b®l©�¹�¥c´¨7¥b®l©±°�³!¯·¨!¬�®l¯·¥bª²¹�¬�©±°*ØUØ�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø é±å
å ØÌÐ±ò÷ù¡Å ©«®Ä¸�ª ¢ ´ Ù ¨Û´±¹)©�¼9¯·¤�¥ Ü Ý�Þ�õ!õ§¯·¨ ¢ Ù±Ù ¥»¨�³!½×³!¯·¥b¹ºØ.Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø é ó
é ØÌÐ Ý ¢ ³!¯·¨ ¢ ß�¬�¯ ¢ ©±°ô©�¼×¯·¨ê´µ°�³!î±¥»¨!³!¥�¹ ¢ ³!³ ¢ ° Ù � Ú î±¥»¨!³!¬�³ ¢ ³!©�ÅÌ´µ¯ ¢ ©±°�¼ ¨Û´±®l¯ ¢ ©±°C¼Ç©±¨¯·¤�¥ô¿�Á<Â,Ã[®»´µ°�ª ¢ ª�´µ¯·¥ ¥»î±¥»°^¯·³�´µ°�ª[¿�Á%Â,Ã�³ ¢ ¹�¬�ÅÌ´µ¯ ¢ ©±°�Ø Ø�Ø�Ø�Ø Ø ��ó
é Ø å äô¬�©±°RÈ^Ú²î±¥»¨!³!¬�³��°¯»Ú�ª ¢ ³!¯·¨ ¢ ß�¬�¯ ¢ ©±°�³�¼Ç©±¨ Ü ä}3�I�´µ°�ªR¿�Á<Â,ÃR®»´µ°*ª ¢ ¾ª�´µ¯·¥�¥»î±¥»°^¯·³êØ�£e¤�¥ô¿�Á<Â,Ã
³ ¢ Ù °�´±Å ³
´µ¦�¦E¥b´µ¨�´±Å ©±° Ù ¯·¤�¥Ôª ¢ ´ Ù ©±°*´±ÅÌØYØ Ø ��ò
é Ø é äô¬�©±°}È^Ú�î±¥»¨!³!¬�³)�°¯»Ú�ª ¢ ³!¯·¨ ¢ ß�¬�¯ ¢ ©±°�³�¼Ç©±¨ Ü ä�¢�´µ°�ª[¿ Á<Â,Ã²®»´µ°*ª ¢ ¾ª�´µ¯·¥�¥»î±¥»°^¯·³êØ�£e¤�¥ô¿�Á<Â,Ã
³ ¢ Ù °�´±Å ³
´µ¦�¦E¥b´µ¨�´±Å ©±° Ù ¯·¤�¥Ôª ¢ ´ Ù ©±°*´±ÅÌØYØ Ø ��ò
é Ø � äô¬�©±°�¯·¨Û´±®Ä¸ Õ î±¥»¨!³7¬�³�ð�ª ¢ ³!¯·¨ ¢ ß�¬�¯ ¢ ©±°�³�¼ ©±¨ Ü äV3½I�´µ°�ª Ü ä�¢ ¿ ÁÂ,Ã�®»´µ°*ª ¢ ª�´µ¯·¥ ¥»î±¥»°×¯·³ÛØCØ�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø � �
é ØÌó äô¬�©±°�È×Ú�ª ¢ ³!¯·¨ ¢ ß�¬�¯ ¢ ©±°�³ ¢ °Ôª�´µ¯�´�à ¦E© ¢ °×¯·³Ûá ú ³ ¢ Ù °�´±Åmäô©±°^¯·¥ Ü ´µ¨ÛÅ © à·ª�´µ³7¤�¥bªÅ ¢ °�¥bá ú ß�´±®Ä¸ Ù ¨!©±¬�°*ª³�à ¤�´µ¯�®í¤�¥bª�¤ ¢ ³7¯·© Ù ¨Û´±¹ºá�¼Ç©±¨�¿ Á%Â,Ã
¥»î±¥»°×¯·³ÛØ¶£e¤�¥³7¦è¥b®l¯·¨7¬�¹ ¢ °�¿UÀ�äô©±°^¯·¥ Ü ´µ¨ÛÅ ©²à ¨!¥bª}Å ¢ °�¥bá ¢ ³�¹ô´ Ù ° ¢ ö�¥bª[Ð æ±æ ¯ ¢ ¹�¥»³ÛØRØ ��Ò
é ØÌÓ £�¨Û´µ°�³7î±¥»¨!³!¥�¹ ¢ ³!³ ¢ ° Ù �,Ú�ª ¢ ³!¯·¨ ¢ ß�¬�¯ ¢ ©±°�³ ¢ °Ôª�´µ¯�´�à ¦E© ¢ °×¯·³Ûá ú ³ ¢ Ù °�´±Åbäô©±°×¯·¥Ü ´µ¨ÛÅ © à·ª�´µ³!¤�¥bª Å ¢ °�¥bá ú ß�´±®í¸ Ù ¨7©±¬�°�ª³Ôà ¤*´µ¯�®Ä¤�¥bª[¤ ¢ ³!¯·© Ù ¨Û´±¹ºá ¼ ©±¨Ô¿ ÁÂ,ÃÔ¥»î±¥»°×¯·³ÛØº£e¤�¥�³!¦E¥b®l¯·¨!¬*¹ ¢ °�¿UÀ�äô©±°^¯·¥ Ü ´µ¨êÅ ©Cà ¨7¥bª�Å ¢ °�¥bá ¢ ³�¹ô´ Ù ¾° ¢ ö�¥bª�Ð æ±æ ¯ ¢ ¹�¥»³êØMØ�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø ó æ
é ØÌò £f¤�¥ ¯·¨Û´µ°�³!î±¥»¨!³!¥/¹º´µ³!³�³!¦E¥b®l¯·¨!¬*¹ ¢ ° ª�´µ¯�´÷à ¦E© ¢ °^¯·³Ûá ú ³ ¢ Ù °*´±Å
äô©±°×¯·¥Ü ´µ¨ÛÅ © à·ª�´µ³!¤�¥bª Å ¢ °�¥bá ú ß�´±®í¸ Ù ¨7©±¬�°�ª³Ôà ¤*´µ¯�®Ä¤�¥bª[¤ ¢ ³!¯·© Ù ¨Û´±¹ºá ¼ ©±¨Ô¿ ÁÂ,ÃÔ¥»î±¥»°×¯·³ÛØº£e¤�¥�³!¦E¥b®l¯·¨!¬*¹ ¢ °�¿UÀ�äô©±°^¯·¥ Ü ´µ¨êÅ ©Cà ¨7¥bª�Å ¢ °�¥bá ¢ ³�¹ô´ Ù ¾° ¢ ö�¥bª�Ð æ±æ ¯ ¢ ¹�¥»³êØMØ�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø ó±Ð
é Ø � £f¤�¥�½ ¢ ¥bÅÌªº©�¼*¿�Á<Â,Ã�®»´µ°*ª ¢ ª�´µ¯·¥»³�¦E¥»¨�¦�ß*ë«ì�´µ³�´º¼Ç¬�°�®l¯ ¢ ©±°[©�¼�¯ ¢ ¹�¥bØ ó å



·�¸ nDi¹ehºcº ¸ïî�ð�ñ kmn 	 ¢Ì¢Ì¢
��ØÌÐ £e¤�¥G¦�¤�©±¯·©±°�î4´µ¨ ¢ ´µß�Å ¥»³�¬�³7¥bª�¼ ©±¨�¯·¤�¥G³!¥bÅ ¥b®l¯ ¢ ©±°U©�¼f¯·¤�¥�¥»î±¥»°×¯·³ÛØ÷£e¤�¥¦�¤�©±¯·©±° ¢ °÷¿UÀ ¹�¬�©±°�®»´µ°�ª ¢ ª�´µ¯·¥»³�à·ª©±¯·³Ûá
´µ°�ª ¢ °�¯·¤�¥Ô³ ¢ Ù °�´±Å|äº©±°×¯·¥Ü ´µ¨ÛÅ ©ºà ³!©�Å ¢ ªÖ¤ ¢ ³!¯·© Ù ¨Û´±¹ôáf´µ¨!¥|¬�³!¥bª�ó4¼Ç©±¨*¥b´±®í¤�î�´µ¨ ¢ ´µß�Å ¥�´±ÅÌÅ�¯·¤�¥§³7¥bÅ ¥b®l¯ ¢ ©±°®l¨ ¢ ¯·¥»¨ ¢ ´ ú ß�¬�¯f¯·¤�¥¡©±°�¥ ¢ °�®»Å ¬*ª ¢ ° Ù ¯·¤�¥jî4´µ¨ ¢ ´µß�Å ¥ ¢ ¯·³!¥bÅÌ¼ ú ´µ¨!¥ ´µ¦�¦�Å ¢ ¥bª�Ø¡£e¤�¥°^¬�¹�ßE¥»¨Ë©�¼Eäº©±°×¯·¥ Ü ´µ¨ÛÅ ©�¥»î±¥»°×¯·³ ¢ ³|°�©±¨Û¹º´±Å ¢ ( ¥bª�¯·© ¯·¤�¥�®l©±¨7¨!¥»³!¦E©±°�ª ¢ ° ÙÅ ¬�¹ ¢ °�©±³ ¢ ¯w½bØj£e¤�¥�´µ¨!¨!©Ûâ�³f³!¤�©Ûâ�¯·¤�¥jî4´±Å ¬�¥ ´µ¯fâ�¤ ¢ ®í¤ ¢ ¯f¤�´µ³fßE¥»¥»°²®l¬�¯f¯·©©±ß�¯�´ ¢ °Ô¯·¤�¥�³Û´±¹�¦�Å ¥bØ¡Þ©±¨�ôV§½õ2¯��±² ú õl³!©�ÅÌ´µ¯ ¢ ©±° ú ´µ°�ª�¯·¨Û´±®Ä¸ ¢ ³7©�ÅÌ´µ¯ ¢ ©±° ú¯·¤�¥
®l¬�¯·³�´µ¨!¥Ö³ÛÅ ¢ ª ¢ ° Ù ®l¬�¯§¯·¤�´µ¯¶ª¥»¦E¥»°�ª±³,©±°R¯·¤�¥�¥»°�¥»¨ Ù ½�©�¼�¯·¤�¥
®»Å ¬�³!¯·¥»¨ ú´µ°�ª�¯·¤×¬�³�´µ¨!¥�°�©±¯j³!¤�©�â�°�ØCØ�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø ó �
��Ø å £e¤�¥G¦�¤�©±¯·©±°�î4´µ¨ ¢ ´µß�Å ¥»³�¬�³7¥bª�¼ ©±¨�¯·¤�¥G³!¥bÅ ¥b®l¯ ¢ ©±°U©�¼f¯·¤�¥�¥»î±¥»°×¯·³ÛØ÷£e¤�¥¦�¤�©±¯·©±° ¢ °÷¿UÀ ¹�¬�©±°�®»´µ°�ª ¢ ª�´µ¯·¥»³�à·ª©±¯·³Ûá
´µ°�ª ¢ °�¯·¤�¥Ô³ ¢ Ù °�´±Å|äº©±°×¯·¥Ü ´µ¨ÛÅ ©ºà ³!©�Å ¢ ªÖ¤ ¢ ³!¯·© Ù ¨Û´±¹ôáf´µ¨!¥|¬�³!¥bª�ó4¼Ç©±¨*¥b´±®í¤�î�´µ¨ ¢ ´µß�Å ¥�´±ÅÌÅ�¯·¤�¥§³7¥bÅ ¥b®l¯ ¢ ©±°®l¨ ¢ ¯·¥»¨ ¢ ´ ú ß�¬�¯f¯·¤�¥¡©±°�¥ ¢ °�®»Å ¬*ª ¢ ° Ù ¯·¤�¥jî4´µ¨ ¢ ´µß�Å ¥ ¢ ¯·³!¥bÅÌ¼ ú ´µ¨!¥ ´µ¦�¦�Å ¢ ¥bª�Ø¡£e¤�¥°^¬�¹�ßE¥»¨Ë©�¼Eäº©±°×¯·¥ Ü ´µ¨ÛÅ ©�¥»î±¥»°×¯·³ ¢ ³|°�©±¨Û¹º´±Å ¢ ( ¥bª�¯·© ¯·¤�¥�®l©±¨7¨!¥»³!¦E©±°�ª ¢ ° ÙÅ ¬�¹ ¢ °�©±³ ¢ ¯w½bØô£e¤�¥G´µ¨!¨7©�â�³�³!¤�©�âÉ¯·¤�¥�î4´±Å ¬�¥[´µ¯�â�¤ ¢ ®Ä¤ ¢ ¯�¤�´µ³�ßE¥»¥»°�®l¬�¯¯·©}©±ß�¯�´ ¢ °�¯·¤�¥Ô³Û´±¹�¦�Å ¥bØCÞ©±¨
¯·¤�¥ å °�ª[³7¯·¨ ¢ ¦D¦µâ ¢ ¨!¥ô¥»°�¥»¨ Ù�¢ ¥»³ ú ¯·¤�¥�®l¬�¯·³´µ¨!¥j³ÛÅ ¢ ª ¢ ° Ù ®l¬�¯f¯·¤�´µ¯�ª¥»¦E¥»°�ª³e©±°º¯·¤�¥j¥»°�¥»¨ Ù ½�©�¼b¯·¤�¥�®»Å ¬�³!¯·¥»¨ ú ´µ°�ª¶¯·¤×¬�³´µ¨!¥�°�©±¯j³!¤�©�â�°�Ø Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø ó±Ò
��Ø é £e¤�¥ ¢ °^î4´µ¨ ¢ ´µ°×¯ô¹º´µ³!³�©�¼«¯·¤�¥�ª ¢ ê ¥»¨!¥»°×¯��Qª±¥b®»´·½�®Ä¤�´µ°�°�¥bÅ ³�¬�³ ¢ ° Ù ª�´µ¯�´´µ°�ªôäô©±°^¯·¥ Ü ´µ¨ÛÅ ©�³ ¢ ¹�¬�ÅÌ´µ¯ ¢ ©±°*Øf3Ë¦�¦è¥»¨�Å ¥b¼Ç¯ ¢ ³|¯·¤�¥�®l¥»°×¯·¨Û´±Åè´µ°�ªº®l¥»°×¯·¨Û´±Å¥bÅ ¥b®l¯·¨!©±°Gª±¥b®»´·½ô®Ä¤*´µ°�°�¥bÅ ú ¬�¦�¦E¥»¨«¨ ¢ Ù ¤×¯ ¢ ³ ¯·¤�¥Ö®l¥»°×¯·¨Û´±Å^´µ°�ª¡¦�Å ¬ Ù ¥bÅ ¥b®l¯·¨7©±°ª¥b®»´·½�®Ä¤�´µ°�°�¥bÅ ú Å ©�â§¥»¨ÖÅ ¥b¼Ç¯ ¢ ³f¯·¤�¥ Ü ä}3�Iö� Á%Â«ÂCª¥b®»´·½�®Ä¤*´µ°�°�¥bÅ�´µ°�ªÅ ©�â§¥»¨|¨ ¢ Ù ¤×¯ ¢ ³|¯·¤�¥ Ü ä�¢)ª¥b®»´!½²®Ä¤�´µ°�°�¥bÅ ú ¨!¥»³7¦è¥b®l¯ ¢ î±¥bÅ ½bØ��f¥bª�¯·¨ ¢ ´µ° Ù Å ¥»³¨!¥»¦�¨!¥»³!¥»°×¯�ª�´µ¯�´ô´µ°�ª
©±¦E¥»°[¤ ¢ ³!¯·© Ù ¨Û´±¹÷�Läº©±°×¯·¥ Ü ´µ¨êÅ ©�³ ¢ ¹�¬*ÅÌ´µ¯ ¢ ©±°�ØûØ Ó æ
��Ø � £ ¢ ¹�¥�ª¥»¦E¥»°�ª¥»°*®l½�©�¼�¯·¤�¥ ¢ °×î�´µ¨ ¢ ´µ°×¯�¹º´µ³7³[©�¼)�"Á Ð0Ð�®»´µ°*ª ¢ ª�´µ¯·¥¥»î±¥»°^¯·³jà·Å ¥b¼ ¯�á�´µ°�ª�� Á%Â«Â²®»´µ°�ª ¢ ª�´µ¯·¥Ë¥»î±¥»°×¯·³Ûà ¨ ¢ Ù ¤×¯�á·ØjÝ,¨7©±¦ ¢ °6� ÁåÐ0Ðª ¢ ³!¯·¨ ¢ ß�¬�¯ ¢ ©±° ¢ ³¶ª¬�¥j¯·©�¯·¤�¥�³Û¹ô´±ÅÌÅ³!¯�´µ¯ ¢ ³!¯ ¢ ®l³�à·´±®»® ¢ ª¥»°×¯�´±ÅÌÅ ½ºõ�®Ä¤�©±³7¥Oø é¦�ß*ë«ì¶¼ ©±¨�¯·¤ ¢ ³�ß ¢ °�á·Ø Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ó±Ð
��ØÌó ý Ü P�£�¥»î±¥»°^¯ºª ¢ ³7¦�ÅÌ´·½}©�¼Ë´Ô¹�¬�©±°�¿UÀC¥»î±¥»°^¯�Ø Ü ¨7©±³!³!¥»³ ¢ °�¯·¤�¥�¨ ¢ Ù ¤×¯³ ¢ ª¥�©±°R¯·¤�¥�¦ ¢ ®l¯·¬�¨!¥�¨!¥»¦�¨7¥»³!¥»°^¯|¤ ¢ ¯ ¢ ° Ü ä}3�´µ°*ª Ü äVI�®í¤�´±¹�ßè¥»¨|â ¢ ¯·¤´�¯·¨Û´±®Ä¸�¦E© ¢ °×¯ ¢ ° Ù ¯·©[¯·¤�¥²®l¥»°×¯·¥»¨
©�¼ ¯·¤�¥²ª±¥»¯·¥b®l¯·©±¨Gà ÈYùÚ Ï�ó å ØÌÒ²þ¡¥»Õ�á·Øý<¦�¤�©±¯·©±°É®»´µ°÷ßE¥[³7¥»¥»° ¢ °÷¯·¤�¥²¬�¦�¦E¥»¨}Å ¥b¼ ¯C´µ³�´�¨!¥bª ß�Å ©«®Ä¸�©±°÷¯·¤�¥©±¬�¯·¥»¨�® ¢ ¨ê®»Å ¥�à¨�|Ú Ï8ó±ó±ØÌó
þ¡¥»Õ�á·Ø9£f¤�¥�¹ ¢ ³!³ ¢ ° Ù �,Ú ¢ ³¶¹�¥b´µ³7¬�¨!¥bª�¯·©�¯·¤�¥ª ¢ ¨!¥b®l¯ ¢ ©±°²©�¼eÅ ©Ûâ|¥»¨�Å ¥b¼ ¯�à¨�ú¯»Ú�Ï é Ó±Ø � þ¡¥»Õ�á·ØRØ�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ó å
��ØÌÓ ýpJ L þ�P�¥»î±¥»°×¯Öª ¢ ³!¦�ÅÌ´!½ ©�¼9´�¹�¬�©±°²¿UÀ�¥»î±¥»°×¯�Ø�£e¤ ¢ ³ ¢ ³�´µ°²à ð>� Õ áE¦�¨!©±¾

& ¥b®l¯ ¢ ©±°�©�¼E¯·¤�¥G®l¥»°^¯·¨ê´±Å�®»´±Å ©±¨ ¢ ¹�¥»¯·¥»¨ÛØ�£f¤�¥ ¤�¥ ¢ Ù ¤×¯¶©�¼è¯·¤�¥ ß�Å ©«®Ä¸�®l©±¨!¨!¥»¾³!¦E©±°�ª ¢ ° Ù ¯·©
¯·¤�¥¶¦�¤�©±¯·©±° ¢ ³�ª ¢ ¨!¥b®l¯�Å ½º¨!¥bÅÌ´µ¯·¥bª�¯·© ¢ ¯·³¡¥»°�¥»¨ Ù ½}à¨� �Ú Ï�ó±ó±ØÌóþ¡¥»Õ�á·ØÉØ�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ó é
��ØÌò ý é Ý ¥»î±¥»°^¯�ª ¢ ³!¦�ÅÌ´!½�©�¼�´�¹�¬�©±°a¿UÀU¥»î±¥»°^¯�ØL£e¤�¥ ®l¨7©±³!³!³!¥»³ ¢ °�¯·¤�¥Å ©�â§¥»¨[¨ ¢ Ù ¤×¯R³ ¢ ª¥}©±° ¯·¤�¥�¦ ¢ ®l¯·¬�¨!¥}¨7¥»¦�¨!¥»³!¥»°×¯Ô¤ ¢ ¯ ¢ ° Ü äVI ®Ä¤*´±¹�ßE¥»¨â ¢ ¯·¤�´
¯·¨Û´±®Ä¸�¦E© ¢ °^¯ ¢ ° Ù ¯·©�¯·¤�¥²®l¥»°^¯·¥»¨ ©�¼«¯·¤�¥²ª¥»¯·¥b®l¯·©±¨êØR£f¤�¥�¦�¤�©±¯·©±°®»´µ°�ßè¥�³!¥»¥»° ¢ °�¯·¤�¥�¬�¦�¦E¥»¨CÅ ¥b¼ ¯�´µ³ ´²¨!¥bª�ß�Å ©E®í¸EØ�£e¤�¥�ß�ÅÌ´±®Ä¸Lª©±¯·³¨!¥»¦�¨!¥»³!¥»°×¯�¤ ¢ ¯ ¢ °²¯·¤�¥�³ ¢ Å ¢ ®l©±°cª¥»¯·¥b®l¯·©±¨!³ÛØ�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ó é



	 ¢ î ·�¸ nDi¹ehºcº ¸ïî±ðòñ k�n

��Ø � £f¤�¥|³ê®»´µ¯·¯·¥»¨,¦�Å ©±¯e©�¼±¯·¤�¥j¯·¨Û´µ°�³!î±¥»¨!³7¥�¹ô´µ³!³f©�¼±¯·¤�¥�Å ¥»¦�¯·©±°�´µ°�ª�Ã¶³!½^³7¯·¥b¹î±¥»¨7³!¬�³¶¯·¤�¥G®»Å ¬�³!¯·¥»¨Ö¯·¨ê´µ°�³!î±¥»¨!³!¥�¹º´µ³!³�©�¼E¯·¤�¥RÅ ¥»¦�¯·©±° ú À�´µ°�ª�Ãô³!½^³7¯·¥b¹à ¬�¦�¦E¥»¨Ûá ú ´µ°�ª�¯·¤�¥ Å ©Ûâ|¥»¨Ô³!¦E¥b®l¯·¨!¬�¹ ¢ ³º¯·¤�¥ ®»Å ¬�³!¯·¥»¨º¯·¨Û´µ°�³!î±¥»¨!³!¥ ¹º´µ³7³â�¤ ¢ ®Ä¤ ¢ ³Ë¯·¤�¥j¦�¨!©û& ¥b®l¯ ¢ ©±°ô©�¼b¯·¤�¥j¬�¦�¦E¥»¨e¦�Å ©±¯�Øjù�©±¯·¤º©�¼b¯·¤�¥b¹)´µ¨!¥j¨!¥b®l©±°�¾³7¯·¨!¬�®l¯·¥bªjâ ¢ ¯·¤ ¯·¤�¥Ë¦*´µ¨!¯·©±°�¾7Å ¥»î±¥bÅ�äº©±°×¯·¥ Ü ´µ¨ÛÅ © Ù ¥»°�¥»¨ê´µ¯·©±¨ ¢ °*¼ ©±¨Û¹ô´µ¯ ¢ ©±°�Ø£f¤�¥�¨!¥~$ ¬ ¢ ¨!¥b¹�¥»°×¯ô¼ ©±¨�¯·¤�¥%« ýjè¨!¥ Ù�¢ ©±°Uà ß*Å ¬�¥bá ¢ ³6²5à¨���»Ã�áÖÿ4² ´ ´µ°�ª
²5à¨�H�»ÃF�lÀ*ásø4²}´ ú ´µ°�ªC¼Ç©±¨�¯·¤�¥%«ÌùhE¨!¥ Ù�¢ ©±°Uà ¨7¥bª�á ¢ ³6²5à¨���»Ã�á�ø4²V´´µ°*ª�²aà¨�H�»ÃF�lÀeá��8²V´�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø Ó±ó

ó±ØÌÐ £f¤�¥ ¢ °×î�´µ¨ ¢ ´µ°×¯�¹º´µ³!³
©�¼e¯·¤�¨!¥»¥Ôßè©«ª½�³!½×³!¯·¥b¹ ä�à Â��»ÃF�lÀeá�î±¥»¨7³!¬�³
¯·¤�´µ¯©�¼4¯ãâ§©
ßE©«ª½�³!½×³!¯·¥b¹ ä}à Â��»Ã�á|ª ¢ ³7¯·¨ ¢ ß�¬�¯ ¢ ©±°�³¡¬�³ ¢ ° Ù)ü\ý Ú\þ>ÿ@ÁRà·Å ¥b¼Ç¯�áj´µ°�ª
¿\À\ÁYÂ\ÂYÁ à ¨ ¢ Ù ¤×¯�á�¿ ��À ¥»î±¥»°×¯ Ù ¥»°�¥»¨Û´µ¯·©±¨!³ÛØ�ý¶³Æ¯·¤�¥|ö�°�´±Å ³7¯�´µ¯·¥,¨Û´±ª ¢ ´µ¯ ¢ ©±°¢ ³�¯·¬�¨!°�¥bª�© ê�¢ ° üYý ÚYþ>ÿ�Á ú ¯·¤�¥»¨7¥ ¢ ³�°�©ô³ ¢ Ù ° ¢ ö�®»´µ°×¯�¥»°×¯·¨ ¢ ¥»³�´µ¨7©±¬�°�ª[¿¹ô´µ³!³ ¢ °[¯·¤�¨7¥»¥�ßè©«ª½�¹º´µ³!³ÛØ Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø Ó±Ò

ó±Ø å £f¤�¥ ¹�¬�©±°�È^ÚÉà ¬�¦�¦è¥»¨�Å ¥b¼ ¯�á ú �ú¯»Úfà ¬�¦�¦E¥»¨�¨ ¢ Ù ¤×¯�á ú ¦�¤�©±¯·©±°�ð/à·¹ ¢ ª�ª�Å ¥Å ¥b¼Ç¯�á ú ¦�¤�©±¯·©±°#� Ú à·¹ ¢ ª�ª�Å ¥�¨ ¢ Ù ¤×¯�á ú ��� à Â��lÀ*á�à·Å ©Ûâ|¥»¨�Å ¥b¼Ç¯�á ú ´µ°�ªR¯wâ|©±¾ßE©«ª½ ¢ °×î�´µ¨ ¢ ´µ°×¯º¹º´µ³!³�©�¼|à Â��»Ã�á|³!½^³7¯·¥b¹ ª ¢ ³!¯·¨ ¢ ß�¬�¯ ¢ ©±°�³�´µ¯�¯·¤�¥�¦�´µ¨7¯·©±°Å ¥»î±¥bÅ ¢ °ö¿YÀ\Û\Á � à ß�Å ¬�¥bá¶´µ°�ª�¿YÀ\Á\ÂYÂ\Á²à ©±¦E¥»°�¤ ¢ ³!¯·© Ù ¨Û´±¹ôá¶äô©±°×¯·¥ Ü ´µ¨ÛÅ ©Ù ¥»°�¥»¨Û´µ¯·©±¨!³ÛØ(Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø ò æ
ó±Ø é £f¤�¥Ô¦�¤�©±¯·©±°¶� Ú à ¬�¦�¦è¥»¨[Å ¥b¼Ç¯�á�´µ°�ª�ð÷à ¬�¦�¦E¥»¨
¨ ¢ Ù ¤^¯�á ú ¯ãâ§©CßE©Eª½ ¢ °�¾î4´µ¨ ¢ ´µ°×¯ô¹º´µ³!³�©�¼|à¨Ð��»Ã�á§³!½×³!¯·¥b¹<à·Å ©Ûâ|¥»¨GÅ ¥b¼ ¯�á ú ��� à¨Ð��lÀ*á�à·Å ©Ûâ|¥»¨�¨ ¢ Ù ¤×¯�áª ¢ ³!¯·¨ ¢ ß�¬�¯ ¢ ©±°�³�´µ¯Ë¯·¤�¥ Ù ¥»°�¥»¨Û´µ¯·©±¨�Å ¥»î±¥bÅ±â ¢ ¯·¤�¿YÀ\ÁYÂ\Â\Á�à ©±¦E¥»°º¤ ¢ ³!¯·© Ù ¨Û´±¹ôá´µ°*ª}Ù������Yþ\× ü à ¨7¥bª�á�äô©±°×¯·¥ Ü ´µ¨ÛÅ © Ù ¥»°�¥»¨ê´µ¯·©±¨!³ÛØ²õ�¬�³!¥bª�¿�À/Á Ð�ÃÀ®í¤�´µ°�°�¥bÅ�´µ³�´Ô®l©�¹�¦�´µ¨ ¢ ³7©±°}¤�¥»¨7¥ ú ´µ³ ¢ ¯
®»´µ°�ßE¥R´±ª©±¦�¯·¥bªº¯·©ÔÂ ®Ä¤�´µ°�°�¥bÅ´µ³ ¢ ¯ ¢ ³�î±¥»¨!½R³Û¹º´±ÅÌÅÆª ¢ ê ¥»¨7¥»°�®l¥�ßE¥»¯ãâ§¥»¥»°²¥bÅ ¥b®l¯·¨!©±°�´µ°�ª�¹�¬�©±°�®í¤�´µ°�°�¥bÅÌØ ò±Ð
ó±Ø � £f¤�¥��ê¾7¼ ´±®l¯·©±¨ºª ¢ ³!¯·¨ ¢ ß�¬�¯ ¢ ©±°�³�´µ³º´R¼ ¬�°�®l¯ ¢ ©±°}©�¼£� �Ú ¼Ç©±¨�¿�À�à·Å ¥b¼Ç¯�á�´µ°�ª

�|ÀÉà ¨ ¢ Ù ¤×¯�áRäô©±°×¯·¥ Ü ´µ¨êÅ ©�³Û´±¹�¦�Å ¥»³ÛØ)£e¤�¥[ß�ÅÌ´±®Ä¸5Å ¢ °�¥ ¢ °*ª ¢ ®»´µ¯·¥»³G¯·¤�¥
�ê¾7¼ ´±®l¯·©±¨�¼ ©±¨}¯·¤�¥ ¢ ° ¢ ¯ ¢ ´±Å�³!¯�´µ¯·¥ ¨Û´±ª ¢ ´µ¯ ¢ ©±°O´µ°�ª
	!¾7®Ä¤�´µ°�°�¥bÅ ª ¢ ´ Ù ¨Û´±¹�³à·¿UÀL©±°�Å ½«á·Ø(£e¤�¥�¨!¥bª8Å ¢ °�¥ ¢ °�ª ¢ ®»´µ¯·¥»³�¯·¤�¥��ê¾7¼ ´±®l¯·©±¨�¼ ©±¨�¯·¤�¥ ¢ °�°�¥»¨ß�¨!¥b¹�³!³!¯·¨ê´µ¤�Å ¬�° Ù ¯·¥»¨Û¹�³ ¢ °�¿UÀ�´µ°�ªw�|À}¦�¨!©«ª¬�®l¯ ¢ ©±°�³ÛØ$Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø ò��

Ó±ØÌÐ £f¤�¥[� �����Ú ª ¢ ³7¯·¨ ¢ ß�¬�¯ ¢ ©±° ¢ °�¯·¤�¥ ¿ ³Û´±¹�¦�Å ¥�à ß*ÅÌ´±®Ä¸�¦E© ¢ °^¯·³êá ú ¯·¤�¥ å °�ª
& ¥»¯ ¢ °[¯·¤�¥�& ¥»¯�³Û´±¹�¦�Å ¥»³�à ß�Å ¬�¥�³'$ ¬�´µ¨7¥»³Ûáj´µ°�ª�¯·¤�¥ é ��óµ¯·¤}& ¥»¯·³ ¢ °�¯·¤�¥�& ¥»¯³ê´±¹�¦�Å ¥»³�à ¨!¥bª�©±¦è¥»°²¯·¨ ¢ ´µ° Ù Å ¥»³Ûá·Ø Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø ò±ò

Ó±Ø å £f¤�¥
¼Ç¨Û´±®l¯ ¢ ©±°G©�¼�¦�¤�©±¯·©±°�®»´µ°�ª ¢ ª�´µ¯·¥»³ ¢ °6& ¥»¯|³ê´±¹�¦�Å ¥»³ ú�������Ëú ´µ³�´
¼Ç¬�°�®l¾¯ ¢ ©±°}©�¼+& ¥»¯)�,Ú�®l©�¹�¦*´µ¨ ¢ ° Ù�� ×\Ú ���²à·¼Ç¬�ÅÌÅ ® ¢ ¨Û®»Å ¥báÖ´µ°�ª�³7¬�¹L©�¼ � ×YÚ ��� ú
� ×\Ú ���c´µ°*ª � ×YÚ ������à ©±¦è¥»°�® ¢ ¨Û®»Å ¥bá�ª�´µ¯�´ô³Û´±¹�¦�Å ¥»³êØ�£e¤�¥ é ��óµ¯·¤¹�|Ú
& ¥»¯·³�´µ¨!¥ ¬�³!¥bª�ØaØ�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø ò �

Ó±Ø é ¢ ³7©�¯����Ú à·Å ¥b¼ ¯�á�´µ°�ª�à ¢ ³!©6Ô å á¨¯±à¨�½�Ú Ô å±æ á�à ¨ ¢ Ù ¤×¯�áÖî±¥»¨!³!¬�³ ÄÆÅ Ç È�É Ë Ì ¦�´µ¾¨ê´±¹�¥»¯·¥»¨�³!¦�´±®l¥Rª ¢ ³!¯·¨ ¢ ß�¬�¯ ¢ ©±° ¢ °w& ¥»¯�ª�´µ¯�´�³Û´±¹�¦�Å ¥»³ÛØ Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø ò±Ò
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Ó±Ø � �����! <´µ³�´�¼ ¬�°�®l¯ ¢ ©±°�©�¼��f�����Ú ú ´µ³�¹�¥b´µ³7¬�¨!¥bª�¬�³ ¢ ° Ù ¯·¤�¥[¯·¤�¨7¥»¥ ¢ °�ª¥»¾¦è¥»°*ª¥»°^¯�¹�¥»¯·¤�©Eª³ ¼Ç©±¨j¯·¤�¥ é ��óµ¯·¤}& ¥»¯·³�³ê´±¹�¦�Å ¥bØOÍ Ü ©�¹�ßDÎ�ª¥»°�©±¯·¥»³�¯·¤�¥®l©�¹�ß ¢ °*´µ¯ ¢ ©±° ©�¼Æ¯·¤�¥�¯·¤�¨!¥»¥²¹�¥»¯·¤�©«ª³ô´µ³Ôª ¢ ³Û®l¬�³!³!¥bª ¢ °C¯·¤�¥�¯·¥
	×¯�ØG£e¤�¥ª�´µ¯�´ ´µ¨!¥�®l©�¹�¦�´µ¨!¥bª�¯·© ¯·¤�¥Öö�°�´±Åö�¯Öà ³!©�Å ¢ ªRÅ ¢ °�¥bá«©�¼^¯·¤�¥�´·î±¥»¨Û´ Ù ¥�©�¼^¯·¤�¥

Íãõw³!©±¾ Ü L ç�ÎÔ´µ°�ªcÍ Ü L ç�ÎÔ¼ ©±¨j���Ú ÿ¹� æ þ¡¥»Õ ´µ°�ªº¯·¤�¥ Ü I��5¼ ©±¨j���Ú �
� æ þ¡¥»Õ�Øj£f¤�¥Ô¬�¦�¦E¥»¨G´µ°�ªcÅ ©Ûâ|¥»¨º¥»¨7¨!©±¨!³�©±°c¯·¤�¥Gö�¯[´µ¨!¥�´µ©±³!©C³!¤�©Ûâ�°à·ª�´µ³!¤�¥bª[Å ¢ °�¥»³Ûá·Ø(Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø � Ð

Ó±ØÌó ç¤�©�â�° ¢ ³j¯·¤�¥ôª ¢ ê ¥»¨!¥»°�®l¥ôà·Å ¥b¼Ç¯�á�´µ°�ª
¨Û´µ¯ ¢ ©�à ¨ ¢ Ù ¤×¯�áf©�¼�¯·¤�¥"�#���! 5ª¥»¯·¥»¨!¾¹ ¢ °�´µ¯ ¢ ©±°�³�à·®»Å ©±³!¥bª�¦E© ¢ °×¯���õw³!©�î×³ Ü L ç ú ©±¦E¥»°º¦E© ¢ °×¯·³0� Ü L ç ú ¯·¨ ¢ ´µ° Ù Å ¥»³0�Ü I��Öá�¯·©�¯·¤�¥�ö�°�´±Å,î�´±Å ¬�¥�¬�³!¥bª÷´µ°�ª�¯·¤�¥�³!¯�´µ¯ ¢ ³!¯ ¢ ®»´±Å¡¥»¨7¨!©±¨�à·ª�´µ³!¤�¥bªÅ ¢ °�¥»³Ûáe©±°[¯·¤�¥�ö�¯�Ø«Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø �±å
Ó±ØÌÓ £e¤�¥�¯·¨!¬�¥
¼ ´µ¸±¥Ö¨Û´µ¯·¥ � �����%$ � à¨�f�Æ� �Ú á,¼Ç©±¨§¯·¤�¥ é ��óµ¯·¤�& ¥»¯·³|³Û´±¹�¦�Å ¥ ¢ °�Å ¢ °�¥b´µ¨à·Å ¥b¼ ¯�áÖ´µ°�ª[Å © Ù ´µ¨ ¢ ¯·¤�¹ ¢ ® à ¨ ¢ Ù ¤×¯�áe³Û®»´±Å ¥bØ}Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø �±é
Ó±ØÌò ´±áf£e¤�¥�ª ¢ ³!¯·¨ ¢ ß�¬�¯ ¢ ©±°
©�¼ Ö Ï8�½�Ú ¯�� �Æ� �Ú ¼ ©±¨�´±ÅÌÅÛ¥»î±¥»°×¯·³,â ¢ ¯·¤[þ�´µ¬�³!³ ¢ ´µ°�ö�¯à ¬�¦�¦E¥»¨Ûá·Ø�Ý|¥»¦E¥»°�ª¥»°�®l¥�©�¼Eß�áf¯·¤�¥R¹�¥b´µ°�î�´±Å ¬�¥G´µ°�ª�®»á,¯·¤�¥ ¨!¥»³7©�Å ¬�¯ ¢ ©±°©�¼ Ö ©±°V5»¥»¯��|Ú�à·¹ ¢ ª�ª�Å ¥ ´µ°�ªºÅ ©�â§¥»¨Ûá·Ø�£f¤�¥ ª�´µ³!¤�¥bª�Å ¢ °�¥»³ ¢ °�ª ¢ ®»´µ¯·¥»³|¯·¤�¥´·î±¥»¨Û´ Ù ¥
î�´±Å ¬�¥»³ÛØ)Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø � �
Ó±Ø � £e¤�¥�¼ ´µ¸±¥�¨Û´µ¯·¥
©�¼>& ¥»¯·³�©±¨ ¢ Ù�¢ °�´µ¯ ¢ ° Ù ¼Ç¨!©�¹�$ ¬�´µ¨7¸^³�´µ°�ª Ù Å ¬�©±°�³�¬�³ ¢ ° Ù ´

& ¥»¯�äô©±°×¯·¥ Ü ´µ¨ÛÅ ©�³ê´±¹�¦�Å ¥bØ�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø � ó
Ó±ØÌÒ £e¤�¥�¼Ç¨Û´±®l¯ ¢ ©±° ©�¼s$ ¬�´µ¨7¸�´µ°*ª Ù Å ¬�©±°÷©±¨ ¢ Ù�¢ °�´µ¯ ¢ ° Ù & ¥»¯·³�®l©�¹�¦*´µ¨!¥bª�ßE¥»¾¯ãâ§¥»¥»°}& ¥»¯�ä Ü à·Å ¥b¼ ¯�á�´µ°�ª[¿ ��Ð�& ¥»¯�ä Ü à ¨ ¢ Ù ¤^¯�áË³Û´±¹�¦�Å ¥»³êØ Ø�Ø�Ø Ø�Ø�Ø � Ó
Ó±ØÌÐ æ £ ½×¦ ¢ ®»´±ÅfÞ¥»½×°�¹º´µ°�ª ¢ ´ Ù ¨ê´±¹�³ô¼ ©±¨�¯·¤�¥
¦�¤�©±¯·©±°C¦�¨!©«ª¬�®l¯ ¢ ©±° ¢ °CÈËÊÈ�®l©�Å ¾Å ¢ ³ ¢ ©±°�Ø�´±á�´µ°�ªÔß�áf³!¤�©�â�³�¯·¤�¥
¦�¨!©�¹�¦�¯Ö¦�¤�©±¯·©±°}¦�¨7©Eª¬*®l¯ ¢ ©±°cª ¢ ´ Ù ¨ê´±¹�³´µ°�ª[®»á�´�ö�°�´±Å×³!¯�´µ¯·¥�¨Û´±ª ¢ ´µ¯ ¢ ©±°}¥
	«´±¹�¦�Å ¥Ôª ¢ ´ Ù ¨Û´±¹ºØ�Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø � Ó
Ó±ØÌÐ±Ð �&�'�(� à¨� �Æ���Ú á·à ¬�¦�¦E¥»¨Ûá ú �#���! �à·Å ©�â§¥»¨�Å ¥b¼Ç¯�á�´µ°*ª � ����� à¨� �Æ���Ú á<Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø � ò
Ó±ØÌÐ å)�&�'�(� à¨� É�*Ú á�à ¬�¦�¦è¥»¨�Å ¥b¼Ç¯�á ú �#���! à ¬�¦�¦E¥»¨�¨ ¢ Ù ¤×¯�á�´µ°�ª � É�* $ � à¨�

É�*Ú áà·Å ©�â§¥»¨Ûá�¼Ç©±¨�¯·¤�¥ L ä ©±ß�& ¥b®l¯·³�´µ³�´º¼Ç¬�°�®l¯ ¢ ©±°[©�¼l� É�*Ú Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø � Ò
Ó±ØÌÐ é £e¤�¥ K Ü Ý%¦�¨!¥bª ¢ ®l¯·¥bª�ß�´±®Ä¸ Ù ¨!©±¬�°*ªa¼Ç©±¨²¯·¤�¥ ¿UÀ ®»´µ°*ª ¢ ª�´µ¯·¥»³�¬�³ ¢ ° Ùé ��óµ¯·¤V& ¥»¯�¹�¥»¯·¤�©«ª²à·®»Å ©±³!¥bªÔ¦E© ¢ °^¯·³êá ú ¯·¤�¥ L ä(¼ ´µ¸±¥
¨Û´µ¯·¥Rà ©±¦E¥»°�® ¢ ¨Û®»Å ¥bá´µ°�ª[¯·¤�¥ L ä&¼ ´µ¸±¥R¨Û´µ¯·¥R¦�¨!¥bª ¢ ®l¯ ¢ ©±°�´±¼ ¯·¥»¨�³!¬�ß�¯·¨Û´±®l¯ ¢ ° Ù ¯·¤�¥ô¥
	×¦E¥b®l¯·¥bª®l©±°^¯�´±¹ ¢ °*´µ¯ ¢ ©±°�³�¼Ç¨!©�¹ ¿UÀ}³ ¢ Ù °�´±Å à ¤ ¢ ³7¯·© Ù ¨Û´±¹ºá·Ø1Ø Ø�Ø�Ø�Ø�Ø�Ø�Ø Ø�Ø�Ø Ò æ
Ó±ØÌÐ��)Þ¨Û´±®l¯ ¢ ©±°�´±Å×³!½×³!¯·¥b¹º´µ¯ ¢ ®|¥»¨!¨7©±¨,©±°G¯·¤�¥
¼ ´µ¸±¥¶¨Û´µ¯·¥�ª±¬�¥�¯·©�´±á ¯·¤�¥
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¯·¤�¥Ô®Ä¤*´ ¢ °[©�¼´±®»®l¥bÅ ¥»¨Û´µ¯·©±¨!³�¨!¥~$�¬ ¢ ¨!¥bª�´µ¨!¥�©±¬�¯�Å ¢ °�¥bª�ßE¥bÅ ©�â�Ø
� `a_�`a_ �"�WgP� �����ai��)�#i��!�����¦cc�acX�W�#eJ�ai���� �Ng�ehg�i j
£e¤�¥¡¦�¨!©«®l¥»³!³f©�¼b¦�¨!©±¯·©±°²´±®»®l¥bÅ ¥»¨Û´µ¯ ¢ ©±°GßE¥ Ù�¢ °�³�´µ³Ö´�®l©�ÅÌÅ ¥b®l¯ ¢ ©±°R©�¼+ô�ë ¢ ©±°�³Ë¦�¨7©Eª¬*®l¥bª�ß×½¢ ©±° ¢ (b¢ ° Ù ¤×½«ª¨!© Ù ¥»° Ù ´µ³�� � � �ãØ�£e¤�¥ ¢ ©±°�³¶´µ¨!¥�¥bÅ ¥b®l¯·¨!©±³!¯�´µ¯ ¢ ®»´±ÅÌÅ ½C´±®»®l¥bÅ ¥»¨Û´µ¯·¥bª
¯·©R´¡¸ ¢ °�¥»¯ ¢ ®¥»°�¥»¨ Ù ½ ©�¼èò±ó æ ¸±¥»Õ â ¢ ¯·¤²´ Ü ©«®Ä¸�®l¨!©�¼Ç¯·¾µ-�´±Å ¯·©±°G¦�¨!¥b´±®»®l¥bÅ ¥»¨Û´µ¯·©±¨ÛØ�ç¬�ß�³!¥~$�¬�¥»°×¯�Å ½ ¯·¤�¥ ¢ ©±°ßè¥b´±¹ ¢ ³�¯·¨ê´µ°�³Û¹ ¢ ¯·¯·¥bª
¯·©²´�Ð±ó æ ¹ Å ©±° Ù Å ¢ °�¥b´µ¨�´±®»®l¥bÅ ¥»¨Û´µ¯·©±¨�à·®»´±ÅÌÅ ¥bª%J ¢ °*´±®»áj®l©±°�³ ¢ ³!¯ ¢ ° Ù©�¼f´�³!¥»¨ ¢ ¥»³Ö©�¼Ëª±¨ ¢ ¼ ¯Ö¯·¬�ßE¥»³�� ��Ò43Eó å ��â ¢ ¯·¤�¨Û´±ª ¢ ©±¾7¼Ç¨!¥~$�¬�¥»°�®l½�à¨�ÖÞeáÖ®»´!î ¢ ¯ ¢ ¥»³ÛØ�£e¤�¥»¨!¥6ô�ë´µ¨!¥�´±®»®l¥bÅ ¥»¨Û´µ¯·¥bª�¯·¤�¨!©±¬ Ù ¤�ý Ü ¥bÅ ¥b®l¯·¨!©�¹º´ Ù °�¥»¯ ¢ ®
â�´·î±¥»³ ú ´µ°�ª ´µ³G´²®l©±°�³!¥~$�¬�¥»°�®l¥ ú ¯·¤�¥®l©±°^¯ ¢ °×¬�©±¬�³
ßE¥b´±¹�³R´µ¨!¥Ô³!¥»¦�´µ¨Û´µ¯·¥bª ¢ °×¯·©²³!¥»î±¥»¨ê´±Å ß�¬�°�®Ä¤�¥»³êØôý ß�¬�°�®Ä¤ ¢ ³G´}®l©�ÅÌÅ ¥b®l¯ ¢ ©±°©�¼è¦�´µ¨!¯ ¢ ®»Å ¥»³�¯·¤�´µ¯�´µ¨!¥�®l©�ÅÌÅ ¥b®l¯ ¢ î±¥bÅ ½�¤*´µ°�ª�Å ¥bªôß^½�¯·¤�¥�´±®»®l¥bÅ ¥»¨Û´µ¯ ¢ ° Ù�ú ®l©^©�Å ¢ ° Ù ©±¨¶³!¯·©±¨ ¢ ° Ù³!½^³7¯·¥b¹�³ÛØc£e¤�¥�Å ¥»° Ù ¯·¤�³�©�¼e¯·¤�¥�ª¨ ¢ ¼ ¯�¯·¬�ßE¥»³ Ù ¨Û´±ª±¬�´±ÅÌÅ ½ ¢ °�®l¨7¥b´µ³!¥�´µ³
¯·¤�¥,ô ë ´µ¨7¥�´±®l¾®l¥bÅ ¥»¨Û´µ¯·¥bª ú ³!©�¯·¤�´µ¯�¯·¤�¥ ¢ ©±°�³}´µ¨!¥ ´±Å â�´·½×³ ¢ °�¯·¤�¥�¯·¬�ßE¥»³ºâ�¤�¥»°�¯·¤�¥ ª ¢ ¨!¥b®l¯ ¢ ©±°U©�¼Ë¯·¤�¥¥bÅ ¥b®l¯·¨ ¢ ®�ö�¥bÅÌª ¢ ³�©±¦�¦è©±³ ¢ ¯·¥�¯·©�¯·¤�¥²´±®»®l¥bÅ ¥»¨Û´µ¯ ¢ ©±°�ª ¢ ¨!¥b®l¯ ¢ ©±° ú ´µ°*ªR¯·¤�¥»½c´µ¨7¥²´±®»®l¥bÅ ¥»¨Û´µ¯·¥bª©±°�Å ½Gâ�¤�¥»°�¯·¤�¥»½�´µ¨!¥ ¢ °[¯·¤�¥ Ù ´µ¦�³ÖßE¥»¯ãâ§¥»¥»°²¯·¤�¥�¯·¬�ßè¥»³
´µ°�ª�¯·¤�¥�¥bÅ ¥b®l¯·¨ ¢ ®�ö�¥bÅÌªº¤�´µ³�¯·¤�¥¼ ©±¨!â�´µ¨Ûª�ª ¢ ¨!¥b®l¯ ¢ ©±°�ØÆýj¯Æ¯·¤�¥Ë¥»°*ª¡©�¼Û¯·¤�¥½J ¢ °*´±® ú ¯·¤�¥½ô�ë ßE¥b´±¹�¦*´µ³!³!¥»³Æ¯·¤�¨!©±¬ Ù ¤Ô´�®»´µ¨7ßè©±°

Ð é
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0.5 MA

Þ ¢ Ù ¬�¨!¥ å Ø å �ºç�®í¤�¥b¹º´µ¯ ¢ ®�©�¼§´µ°×¯ ¢ ¦�¨!©±¯·©±° ¦�¨!©Eª±¬�®l¯ ¢ ©±°�Ø ýÖ°×¯ ¢ ¦�¨!©±¯·©±°�³G´µ¨!¥�¦�¨!©«ª¬�®l¥bªRß×½¯·¤�¥�®l©�ÅÌÅ ¢ ³ ¢ ©±°8©�¼�´�Ð å±æ þ¡¥»ÕM¦�¨!©±¯·©±° ßè¥b´±¹â ¢ ¯·¤É´[° ¢ ®Ä¸±¥bÅ|¯�´µ¨ Ù ¥»¯�ØO£e¤�¥}¨!¥»³!¬�Å ¯ ¢ ° Ù´µ°^¯ ¢ ¦�¨7©±¯·©±°�³
´µ¨!¥ô¼Ç©«®l¬�³!¥bª�ß×½�Å ¢ ¯·¤ ¢ ¬�¹�Å ¥»°�³
´µ°�ª�³!¥»¦�´µ¨ê´µ¯·¥bª�â ¢ ¯·¤�´¶¦�¬�Å ³!¥bª[¹º´ Ù °�¥»¯�Ø

¼ © ¢ Å�â�¤ ¢ ®Ä¤}¨!¥b¹�©�î±¥»³¶¯·¤�¥�¥bÅ ¥b®l¯·¨7©±°�³�Å ¥b´!î ¢ ° Ù ß�´µ¨!¥ ¦�¨!©±¯·©±°�³�´µ¯�´�¸ ¢ °�¥»¯ ¢ ®j¥»°�¥»¨ Ù ½R©�¼+� æ±æäº¥»Õ�Ø�£e¤�¥¡¥»°�¥»¨ Ù ½�©�¼b¯·¤�¥±J ¢ °*´±®jÅ ¥b´±ª³Ë¯·© ¢ °�®l¨7¥b´µ³!¥j¦�¨!©±¯·©±° ¢ °×¯·¥»°�³ ¢ ¯w½ ú ´µ°*ª¶¨!¥bª¬�®l¥»³f¯·¤�¥ßè¥b´±¹5¥b¹ ¢ ¯·¯�´µ°�®l¥Rª¥ Ù ¨ê´±ª�´µ¯ ¢ ©±° ¢ °[¯·¤�¥ôùÆ©×©±³!¯·¥»¨�´±®»®l¥bÅ ¥»¨Û´µ¯·©±¨º¼ ©�ÅÌÅ ©Ûâ ¢ ° Ù ¯·¤�¥2J ¢ °�´±®�´µ°�ª¯·¤ ¢ ³ ¢ °�®l¨!¥b´µ³!¥»³ ¯·¤�¥�¯·©±¯�´±Å ¢ °×¯·¥»°�³ ¢ ¯ã½�©�¼Æ¯·¤�¥[´µ°^¯ ¢ ¦�¨7©±¯·©±°�³ÛØG£e¤�¥[ù�©^©±³7¯·¥»¨ã� ó é 3èó±ó�� ¢ ³Ô´µ°´±Å ¯·¥»¨!°�´µ¯ ¢ ° ÙºÙ ¨ê´±ª ¢ ¥»°^¯j³7½^°�®í¤�¨!©±¯·¨!©±°�â ¢ ¯·¤�´���ò±óº¹ ® ¢ ¨Û®l¬�¹ô¼ ¥»¨!¥»°*®l¥ ú â�¤ ¢ ®Ä¤ ´±®»®l¥bÅ ¥»¨ê´µ¯·¥»³¯·¤�¥�¦�¨!©±¯·©±°�³�¯·© � þ¡¥»Õ ´µ°�ª�¯·¤�¥»°�ª ¢ ¨!¥b®l¯·³Ö¯·¤�¥b¹ ¢ °×¯·©ô¯·¤�¥ôä�´ ¢ °²õl°�& ¥b®l¯·©±¨ÛØ
� `a_�`�� � ���ai��^i� �cc�¦ehg��¹�i��!�¼ineJ�adf�Ng e g in� �Ng¡�f���¦e9��g�i
£e¤�¥�¹º´ ¢ ° ¢ °�& ¥b®l¯·©±¨ ¢ ³Ö´�ÅÌ´µ¨ Ù ¥�³7½^°�®í¤�¨!©±¯·¨!©±° é ¸«¹ ¢ °²® ¢ ¨Û®l¬�¹ô¼ ¥»¨!¥»°*®l¥bØÆõl¯·³Ë¨Û´µ¦ ¢ ª
®l½«®»Å ¢ ° Ùâ�´µ³ ª¥»³ ¢ Ù °�¥bª�³!¦E¥b® ¢ ö�®»´±ÅÌÅ ½R¯·©²´±ª�ª¨!¥»³7³§¯·¤�¥ô¼ ¬�°*ª�´±¹�¥»°×¯�´±ÅèÅ ¢ ¹ ¢ ¯�´µ¯ ¢ ©±°�³ ¢ °�¤�¥»¨!¥»°^¯ ¢ °�¯·¤�¥ä}´ ¢ °ë� ¢ ° Ù ¬�³!¥bª ¢ °ë�f¬�°�õ»Øj£e¤�¥�¹º´ ¢ ° ¢ °�& ¥b®l¯·©±¨Ô³!¬�ß�& ¥b®l¯·³ � þ¡¥»Õ%¦�¨7©±¯·©±°�³º¯·©�¯wâ|©¦è©±³7³ ¢ ß�Å ¥�¼ ´µ¯·¥»³0��¯·¤�¥�¦�¨!©±¯·©±°�³¶´µ¨7¥�¥ ¢ ¯·¤�¥»¨�´±®»®l¥bÅ ¥»¨Û´µ¯·¥bª�¬�¦ô¯·©R´µ°R¥»°�¥»¨ Ù ½�©�¼EÐ±ó æ þj¥»ÕQ¼ ©±¨¯·¨Û´µ°�³Û¼Ç¥»¨Ö¯·©G¯·¤�¥[´±ªÊ&·´±®l¥»°×¯�£�¥»î4´µ¯·¨!©±° ú ©±¨�¯·¤�¥ ¢ ¨�¥»°�¥»¨ Ù ½ ¢ ³ ¢ °*®l¨!¥b´µ³!¥bªR¯·©�Ð å±æ þ¡¥»Õ ´µ°�ª¯·¤�¥»½�´µ¨7¥�¯·¨Û´µ°�³Û¼Ç¥»¨!¨!¥bª
¯·©ô¯·¤�¥Ô´µ°×¯ ¢ ¦�¨!©±¯·©±°²³7©±¬�¨Û®l¥bØ£e¤�¥�Ð å±æ þ¡¥»ÕÉ´µ°^¯ ¢ ¦�¨!©±¯·©±°�³)� ó±Ó��Æ®l©�ÅÌÅ ¢ ª¥�â ¢ ¯·¤²´|° ¢ ®Ä¸±¥bÅ¯�´µ¨ Ù ¥»¯ ú ´µ°�ª ¢ °�¯·¤�¥»³!¥j¥»î±¥»°×¯·³¹º´µ°^½�³7¥b®l©±°�ª�´µ¨!½�¦*´µ¨!¯ ¢ ®»Å ¥»³�´µ¨!¥|¦�¨!©Eª±¬�®l¥bª à·Þ ¢ Ù ¬�¨!¥ å Ø å á·Ø�õl°G´µ¦�¦�¨!©�	 ¢ ¹º´µ¯·¥bÅ ½ ©±°�¥|©±¬�¯�©�¼¥»î±¥»¨!½�Ð æ çô®l©�ÅÌÅ ¢ ³ ¢ ©±°�³ ú ´µ°�´µ°×¯ ¢ ¦�¨!©±¯·©±° ¢ ³�¦�¨7©Eª¬*®l¥bª�Øj£e¤�¥�¨!¥»³7¬�Å ¯ ¢ ° Ù ³!¦�¨Û´·½R©�¼9¦�´µ¨!¯ ¢ ®»Å ¥»³¢ ³�¼ ©«®l¬�³!¥bª¶ß×½G´�®l½«Å ¢ °�ª¨ ¢ ®»´±Å�Å ¢ ¯·¤ ¢ ¬�¹ÉÅ ¥»°�³Ëâ ¢ ¯·¤²´µ° æ ØÌó�äºý÷¦�¬�Å ³7¥bª
´�	 ¢ ´±Å�®l¬�¨7¨!¥»°^¯�Ø¡£e¤�¥¦�´µ¨!¯ ¢ ®»Å ¥»³�´µ¨!¥�¯·¤�¥»°�ö*Å ¯·¥»¨!¥bª
ß^½�´¶¦�¬�Å ³!¥bªGª ¢ ¦E©�Å ¥º¹º´ Ù °�¥»¯ ¢ ®§³!¦E¥b®l¯·¨!©�¹�¥»¯·¥»¨�¨!¥»³!¬�Å ¯ ¢ ° Ù�¢ °´µ° � þ¡¥»ÕLßE¥b´±¹L©�¼*´µ°^¯ ¢ ¦�¨7©±¯·©±°�³ÛØ£e¤�¥ËßE¥b´±¹�©�¼4´µ°^¯ ¢ ¦�¨7©±¯·©±°�³ ¢ ³jª ¢ ¨!¥b®l¯·¥bª�¯·©�¯·¤�¥¶ª¥»ß�¬�°�®Ä¤�¥»¨�� ó±ò�� ú ©±°�¥,©�¼ê¯wâ|©¶¨!©±¬�°�ª±¥bª¯·¨ ¢ ´µ° Ù ¬�ÅÌ´µ¨Ö³!½^°*®Ä¤�¨!©±¯·¨7©±°�³�â�¤ ¢ ®Ä¤�¹º´µ¸±¥�¬�¦[¯·¤�¥R´µ°^¯ ¢ ¦�¨7©±¯·©±°}³!©±¬�¨Û®l¥bØÖ£f¤�¥Ô´µ°×¯ ¢ ¦�¨!©±¯·©±°�³´µ¨!¥C¯·¥b¹�¦E©±¨Û´µ¨ ¢ Å ½÷³!¯·©±¨!¥bª ¢ °�¯·¤�¥U´±®»®l¬�¹�¬�ÅÌ´µ¯·©±¨²¬�°×¯ ¢ Å§¥»°�©±¬ Ù ¤Yà7¢øÐ æ ì·ì»á
¤�´·î±¥ ßè¥»¥»°®l©�ÅÌÅ ¥b®l¯·¥bª ¯·©�ö�ÅÌÅ¯·¤�¥�£�¥»î4´µ¯·¨!©±°�Øj£f¤�¥�´±®»®l¬�¹�¬�ÅÌ´µ¯·©±¨§¬�³!¥»³,³7¯·©E®í¤�´µ³!¯ ¢ ®¶®l©^©�Å ¢ ° Ù � ó �±ú ó±Ò��è¯·©¨!¥bª¬�®l¥�¯·¤�¥�¥b¹ ¢ ¯·¯�´µ°�®l¥�©�¼è¯·¤�¥�ßE¥b´±¹ºØ�ç±¯·©E®í¤�´µ³!¯ ¢ ® Ü ©^©�Å ¢ ° Ù�¢ ³�ß�´µ³7¥bª�©±°²¯·¤�¥�¦�¨ ¢ °�® ¢ ¦*Å ¥©�¼�³Û´±¹�¦�Å ¢ ° Ù ´�¦�´µ¨7¯ ¢ ®»Å ¥~ ³�¹�©±¯ ¢ ©±°}â ¢ ¯·¤�´¶¦ ¢ ®í¸^¬�¦�´µ°�ª[®l©±¨!¨7¥b®l¯ ¢ ° Ù ¯·¤�¥ô¹�©±¯ ¢ ©±°²â ¢ ¯·¤�´¸ ¢ ®í¸±¥»¨ÛØ�£e¤�¥»³7¥�´µ°^¯ ¢ ¦�¨!©±¯·©±°�³�´µ¨!¥�¯·¤�¥»°Ôß�¬�°�®í¤�¥bªº´µ°�ª ¢ °�³!¥»¨!¯·¥bª ¢ °×¯·© ¯·¤�¥�ä}´ ¢ °Rõw°�& ¥b®l¯·©±¨ÛØ£e¤�¥»½�´µ¨7¥Ô´±®»®l¥bÅ ¥»¨Û´µ¯·¥bªÔ¯·©}´µ°²¥»°�¥»¨ Ù ½Ô©�¼eÐ±ó æ þj¥»Õ�¼ ©±¨ ¢ °�³!¥»¨!¯ ¢ ©±° ¢ °×¯·©ô¯·¤�¥ô£�¥»î4´µ¯·¨!©±°�Ø
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£e¤�¥C£�¥»î4´µ¯·¨!©±°¬� Ó æ ��¨!¥b®l¥ ¢ î±¥»³ é ÓR¦�¨!©±¯·©±°8´µ°�ª é ÓC´µ°×¯ ¢ ¦�¨!©±¯·©±°�ß�¬�°�®í¤�¥»³�â ¢ ¯·¤8´C¹ ¢ °�¾¢ ¹�¬�¹<³7¦�´±® ¢ ° Ù ©�¼ é Ò å °�³�´µ¯�´µ°�¥»°�¥»¨ Ù ½�©�¼�Ð±ó æ þ¡¥»Õ1¼ ¨7©�¹%¯·¤�¥�ä�´ ¢ °�õl°�& ¥b®l¯·©±¨�à·´
Íã³!¤�©±¯�Î±á�´µ°�ª�´±®»®l¥bÅ ¥»¨Û´µ¯·¥»³�¯·¤�¥b¹É¯·©º¯·¤�¥ ¢ ¨�ö�°*´±Å×¥»°�¥»¨ Ù ½R©�¼ æ ØÌÒ � £�¥»Õ�Ø £e¤�¥º£�¥»î�´µ¯·¨7©±° ¢ ³´[® ¢ ¨ê®l¬�ÅÌ´µ¨R´±®»®l¥bÅ ¥»¨Û´µ¯·©±¨�©�¼§´µßE©±¬�¯ÔÐ�¸«¹O©�¼�¨Û´±ª ¢ ¬�³�â�¤ ¢ ®í¤U®l©�ÅÌÅ ¢ ª¥»³
ß�¬�°�®í¤C©�¼Æ¦�¨!©±¯·©±°�³´µ°�ªC´µ°×¯ ¢ ¦�¨!©±¯·©±°�³R´±®»®l¥bÅ ¥»¨Û´µ¯·¥bª}¯·© ´
¯·©±¯�´±Å,®l¥»°×¯·¥»¨ ©�¼§¹º´µ³!³ ¥»°�¥»¨ Ù ½�©�¼|Ð±ØÌÒ±Ó}£�¥»Õ�Øf£e¤�¥¦�¨7©±¯·©±°�³G´µ°*ª ´µ°×¯ ¢ ¦�¨!©±¯·©±°�³�³!¤�´µ¨7¥º¯·¤�¥R³Û´±¹�¥ô¨ ¢ ° Ù ³ ß�¬�¯R¹�©Ûî±¥Ô¯·©�©±¦�¦E©±³ ¢ ¯·¥�ª ¢ ¨!¥b®l¯ ¢ ©±° ú¯·¤�¥
¦�¨!©±¯·©±°�³¶¯·¨ê´·î±¥bÅf®»Å ©«®Ä¸×â ¢ ³!¥²´µ°�ªÔ¯·¤�¥�´µ°^¯ ¢ ¦�¨!©±¯·©±°�³�¯·¨Û´!î±¥bÅf®l©±¬�°^¯·¥»¨7¾7®»Å ©E®í¸^â ¢ ³7¥bØº£e¤�¥¦�¨7©±¯·©±°�³ ´µ°�ª�´µ°×¯ ¢ ¦�¨!©±¯·©±°�³�´µ¨7¥¶ßE¥»°×¯¡ß^½Ô³!¬�¦E¥»¨Û®l©±°�ª¬*®l¯ ¢ ° Ù ¹ô´ Ù °�¥»¯·³�³!©�¯·¤�´µ¯j¯·¤�¥»½Râ ¢ ÅÌÅ°�©±¯�®l©�ÅÌÅ ¢ ª¥ ¢ °�³ ¢ ª¥�¯·¤�¥ ¨ ¢ ° Ù ¥
	E®l¥»¦�¯ ¢ °²¯wâ|© ¢ °×¯·¥»¨Û´±®l¯ ¢ ©±°�¦è© ¢ °×¯·³0�Éù æ â�¤�¥»¨7¥�¯·¤�¥ Ü Ý¶Þª¥»¯·¥b®l¯·©±¨ ¢ ³�Å ©«®»´µ¯·¥bª ú ´µ°*ª[Ý,2�Ø
ý¶³!³!¬*¹ ¢ ° Ù ¯·¤�´µ¯�¯·¤�¥�¦�¨!©±¯·©±°�´µ°�ªC´µ°×¯ ¢ ¦�¨!©±¯·©±°CßE¥b´±¹�³ô®l©�ÅÌÅ ¢ ª¥�¤�¥b´±ª¾Ä©±°Câ ¢ ¯·¤�©±¬�¯º´®l¨!©±³7³ ¢ ° Ù ´µ° Ù Å ¥[´µ°�ªºâ ¢ ¯·¤�©±¦�¯ ¢ ¹º´±Å�´±Å ¢ Ù °*¹�¥»°^¯ ú ¯·¤�¥GÅ ¬�¹ ¢ °�©±³ ¢ ¯ã½²©�¼E¯·¤�¥�£�¥»î4´µ¯·¨!©±°�®»´µ°ßE¥�â�¨ ¢ ¯·¯·¥»°�´µ³

¨ Ï æ`©Zª3«?¬«¯®¬
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²¹¸º¼»´½ · °¾q¿ ½
À�Á}Â8Ã-ÂÅÄÇÆ È¼É7Á}Â�Ã-Â8ÊË}Ì ÍcÉ�Æ ËÎÐÏÑÃ-Â¹Ò�ÍcÂ8ÎÔÓRÕ¹Ö ©Zª Æ È¼É7ÁcÂ?ÎtÍÔ×�Ø�Â8Ã�Ë}Ï´Ø}ÍcÎÔÓ�Á}Â8È�Ù�Â8Ã�Ø�Â¹Ú× ·7ÛÜ ½ Ö«?¬ Ú3ÎÔÝ «	®¬ Ú3Ã-Â¼É7ÁcÂ�Î`ÍÔ×�Ø�Â8ÃÔË}Ï9ÙcÃiËÉ7ËÎcÈDÚ3ÎPÝ@Ú3Î`É�Æ ÙcÃ-ËÉ7ËÎcÈ�Æ ÎÅÂ¹ÚÓ�Á�ØcÍ}ÎÔÓ�Á@Ã-Â8È-Ù�Â¹ÓRÉ�Æ ÊÂ¹Ì Õ¹Ö² ¬ Ú3ÎÔÝ ² ®¬ Ú3Ã-ÂÞÉ7Á}ÂÞÙcÃ-ËÉ7ËÎÇÚ3ÎÔÝ�Ú3Î`É�Æ ÙcÃ-ËÉ7ËÎ�É7Ã&Ú3ÎcÈ-ÊÂ8ÃiÈ-Â�Ø�Â¹Ú×�È&Æ ß8Â8È?Ú3É�É7ÁcÂàÆ ÎtÉ7Â8Ã9ÚÓRÉ�Æ ËÎÙ�Ë}Æ Î`É�Ö ¶ Æ È2ÚàÏÑËÃ&×áÏNÚÓRÉ7ËÃÞÉ7ÁÔÚ3ÉFÝJÂ8Ù�Â8ÎÔÝJÈ�ËÎâÉ7ÁcÂãÌ Â8ÎcäÉ7Á¯Ë}Ï`É7ÁcÂ|Ø}ÍcÎÔÓ�Á}Â8È ·7å ¸ ½ Ú3ÎÔÝàÉ7ÁcÂØ�Â8É�ÚæÏÑÍcÎÔÓRÉ�Æ ËÎ · º » ½ Ú3É�É7ÁcÂBÆ Î`É7Â8Ã&ÚÓRÉ�Æ ËÎçÙ\Ë}Æ Î`É ¾è ÁcÂâÌ ÍÔ×BÆ ÎcËÈ&Æ ÉéÕjÚ3É|É7ÁcÂ è Â8Ê´Ú3É7Ã-ËÎ)Æ È?ÙcÃ-ËÙ�ËÃ-É�Æ ËÎÔÚÌcÉ7Ë¯É7ÁcÂàÙcÃiË�ÝJÍPÓRÉ�Ë}Ï�É7ÁcÂ@ÙcÁÔÚ3È-ÂÈ-ÙPÚÓRÂFÝJÂ8Î}È&Æ ÉéÕ>Ë}Ï9É7Á}Â�ÙcÃiËÉ7ËÎ@ØcÍ}ÎÔÓ�ÁcÂ8ÈÞÚ3ÎÔÝ�É7ÁcÂ�Î`ÍÔ×�Ø�Â8ÃZË}ÏcÚ3Î`É�Æ ÙcÃ-ËÉ7ËÎcÈ�Æ ÎÅÉ7ÁcÂ2ÓRË}ÌqÌqÆqÝJÂ8ÃÏÑËÃÅÚFÙPÚ3Ã-É�ÆqÓRÍÔÌqÚ3Ã?È-É7ËÃ-Â ¾�ê è ÁcÂ>Î`ÍÔ×�Ø�Â8ÃÞË}ÏëÂ8ÊÂ8Î`É7È « ÓRË}ÌqÌ Â¹ÓRÉ7Â¹Ý5ÏÑËÃÅÚFÙcÃiË�ÓRÂ8È-È|Ë}Ï¡ÓRÃ-ËÈ-ÈÈ-Â¹ÓRÉ�Æ ËÎ å Ú3ÎÔÝãäÂ8Î}Â8Ã&Ú3É7Â¹ÝQÆ Î=Ú2É�Æq×FÂ�Æ Î`É7Â8Ã-Ê´ÚÌÔìFíáÆ È�ä}Æ ÊÂ8ÎÇØtÕ¯É7ÁcÂ2ÃiÂ¹ÌqÚ3É�Æ ËÎÔÖ

«~î å ï¡ð ¨�ñ8ò î å`ó2ô · °¾q° ½
è Á}ÂFÒ�ÍÔÚ3Î`É�Æ ÉéÕ ó Æ È�Ó8ÚÌqÌ Â¹ÝFÉ7ÁcÂ�õ3Æ ÎtÉ7Â8äÃ9Ú3É7Â¹ÝæÌ ÍÔ×æÆ ÎcËÈ9Æ ÉéÕ�ö2Ú3ÎÔÝãÆ ÈPÍ}È-ÍÔÚÌqÌ ÕâÝÂ8÷cÎcÂ¹ÝÅÏøËÃ�ÚÌqÌÉ7ÁcÂ@Ù�Â8Ã&Æ Ë�Ý�Ë}Ï�ÝcÚ3É�ÚBÓRË}ÌqÌ Â¹ÓRÉ�Æ ËÎ�Ë}Ï\É7ÁcÂ@Â8ùtÙ�Â8Ã&Æq×2Â8ÎtÉ@Ú3ÎPÝjõ3Æ ÎcÈ-É�Ú3Î`É�Ú3ÎcÂ8ËÍcÈæÌ ÍÔ×BÆ ÎcËÈ&Æ ÉéÕ�ö¨ Ö¼À�ÁÔÆqÓ�Á!Æ È¯É7ÁcÂjÌ ÍP×æÆ ÎcËÈ&Æ ÉúÕûÝJÂ8É7Â8Ã&×æÆ Î}Â¹ÝüØ`Õ(×FÂ¹Ú3È-ÍcÃ9Æ ÎcäÐÉ7ÁcÂÇÎtÍP×�Ø�Â8ÃBË}Ï2Æ Î}Â¹ÌqÚ3È-É�ÆqÓÙcÃiËÉ7ËÎ=Ú3ÎÔÝýÚ3Î`É�Æ ÙcÃ-ËÉ7ËÎ�Æ ÎtÉ7Â8Ã&ÚÓRÉ�Æ ËÎ}È?Ù�Â8ÃÞÈ-Â¹ÓRËÎPÝ ¾þ Æ äÍcÃiÂ °¾ Û È-ÁcË�À�È2É7ÁcÂýÆ ÎtÉ7Â8äÃ&Ú3É7Â¹Ý=Ì ÍÔ×æÆ ÎcËÈ9Æ ÉéÕQä}Æ ÊÂ8Î�Æ Î�ÍcÎÔÆ É7È2Ë}Ï�Ù}ØPÿ ê ÏÑÃ-Ë}× É7ÁcÂÝJÂ8÷}ÎÔÆ É�Æ ËÎ=Æ Î � Ò ÍÔÚ3É�Æ ËÎ · °¾q° ½ ¾ ³
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PRQ PRQTSVU%WYX;Z�[\[\]5^6W(_`^6W6SVW%X;SaZ-_`baSdcVW9_aef]g[�b3h ¿)i

þ Æ äÍcÃiÂ °¾ Û)j è ËÉ�ÚÌZÆ Î`É7Â8äÃ&Ú3É7Â¹ÝçÌ ÍÔ×æÆ ÎcËÈ&Æ ÉúÕ¯Â*këÂ¹ÓRÉ�Æ ÊÂ¹Ì ÕýÃiÂ¹ÓRËÃ&ÝJÂ¹ÝãËÎýÉ�Ú3Ù�Â>Ø`ÕMl;m þ ¾
nao/n prq!sutdvaw�w/x�y!s{z}|~s{�Rs(���Rvaz}�����Gs{z:��x/w/���
è ÁcÂ�l¡Ë}ÌqÌqÆqÝJÂ8Ã6m�Â8É7Â¹ÓRÉ7ËÃ2Ú3É þ Â8Ã&×æÆqÌqÚ3Ø · l;m þ ½ Æ È?ÚÞäÂ8ÎcÂ8Ã&ÚÌÙ}ÍcÃ-Ù�ËÈ-Â>ÝJÂ8É7Â¹ÓRÉ7ËÃ>ÝJÂ8È&Æ äÎcÂ¹ÝÉ7Ëã×æÚ��ÂDÙcÃiÂ¹Ó8Æ È-Â�Ù�ËÈ&Æ É�Æ ËÎPÖ`×2Ë}×FÂ8ÎtÉ7ÍP×æÖ�Ú3ÎÔÝ�Â8ÎcÂ8Ã-äÕ�×FÂ¹Ú3ÈiÍcÃ-Â¹×FÂ8Î`É7È¡Ë}ÏJÙÔÚ3Ã-É�ÆqÓ8Ì Â8È¡ËÃ&Æ ä)�Æ ÎÔÚ3É�Æ ÎcäQÏÑÃ-Ë}× É7ÁcÂ2ÙcÃiËÉ7ËÎ=Ú3ÎÔÝýÚ3Î`É�Æ ÙcÃ-ËÉ7ËÎ�ÓRË}ÌqÌqÆ È&Æ ËÎcÈ�� Ü ¿��é¾{� ÎQÂ¹Ì Â8Ê´Ú3É�Æ ËÎçÊ�Æ Â8À(Ë}ÏcÉ7ÁcÂÝJÂ8É7Â¹ÓRÉ7ËÃ@Æ È@ÆqÌqÌ ÍcÈiÉ7Ã&Ú3É7Â¹ÝýÆ Î þ Æ äÍcÃ-Â °¾ � Ö Ú3ÎÔÝ	ÚãÓRÍcÉ��iÚ-ÀFÚ-ÕÐÝcÆqÚ3äÃ&Ú×TÆ Î þ Æ äÍcÃiÂ °¾��¾V� É>Æ ÈÓRÕ�ÌqÆ ÎÔÝÃ&ÆqÓ8ÚÌqÌ ÕæÈ-Õ�×æ×FÂ8É7Ã&ÆqÓ|Ú3Ã-ËÍcÎÔÝ>É7ÁcÂ�Ø�Â¹Ú×áÚ3ù�Æ È>Ú3ÎÔÝ�ÏøËÃ-À2Ú3Ã&Ý���ØPÚÓ��`ÀFÚ3Ã&ÝàÈ-Õ�×æ×FÂ8É7Ã&ÆqÓÚ3Ø\ËÍ}É¼É7Á}Â�Æ Î`É7Â8Ã&ÚÓRÉ�Æ ËÎÇÃ-Â8ä}Æ ËÎ ¾ è ÁPÆ ÈÞÈ-Â¹ÓRÉ�Æ ËÎ=ÝJÂ8È&ÓRÃ9Æ Ø\Â8ÈÞÉ7Á}Â!lam þ ÝJÂ8É7Â¹ÓRÉ7ËÃ9Ö ÏøË�ÓRÍcÈ&Æ Î}äËÎýÉ7ÁcÂ2È-Õ`È-É7Â¹×FÈ|É7ÁÔÚ3É�À¼Â8Ã-Â>Ê�Æ É�ÚÌ´É7ËæÉ7ÁÔÆ ÈãÚ3ÎÔÚÌ ÕtÈ9Æ È ¾
�9���9�"� ���(����� �¡��¢V¢@£¥¤(¦,§(¨ª©��d«(¬V�©��R®
� ÎÅÉ7ÁcÂ¯l;m þ ÝJÂ8É7Â¹ÓRÉ7ËÃ9ÖcÚ�Ã&Æ äÁtÉ¡ÁÔÚ3ÎPÝJÂ¹Ý@ÓRË`ËÃ&ÝcÆ ÎPÚ3É7Â¼ÈiÕtÈ-É7Â¹× Æ È¡ÍcÈ-Â¹Ý ¾ è Á}Â6°=�iÚ3ù�Æ È�Ë}ÏJÉ7ÁcÂÝJÂ8É7Â¹ÓRÉ7ËÃ�ÓRË}Æ ÎÔÓ8ÆqÝJÂ8È2ÀÅÆ É7Á�É7ÁcÂ¯Ý}Æ Ã-Â¹ÓRÉ�Æ ËÎüË}Ï�É7Á}Â@ÙcÃiËÉ7ËÎ�Ø\Â¹Ú× Ú3ÎÔÝ5ÝJÂ8÷}ÎcÂ8ÈFÉ7ÁcÂãÙ\Ë}ÌqÚ3ÃÚ3Îcä}Ì Â�±>Ë}Ï�É7Á}Â¯ÌqÚ3Ø�ËÃ&Ú3É7ËÃ-Õ�ÏøÃ9Ú×FÂ ¾ è ÁcÂ�²³�iÚ3ù�Æ ÈBÆ ÈFËÃ&Æ Â8Î`É7Â¹ÝâÁcËÃ&Æ ß8ËÎ`É�ÚÌqÌ Õ�Ú7À2Ú7Õ�ÏøÃ-Ë}×É7ÁcÂÅÝJÂ8É7Â¹ÓRÉ7ËÃàÚ3ÎPÝ¯´µ�iÚ3ù�Æ È>Æ È¼ÊÂ8Ã-É�ÆqÓ8ÚÌ`Ù�Ë}Æ ÎtÉ�Æ Î}ä@ÍcÙR��ÀFÚ3Ã&ÝÈ ¾ è ÁcÂ�ÁÔÆ äÁâÂ8ÎcÂ8Ã-äÕçÓRË}ÌqÌqÆ È&Æ ËÎcÈË�Ó8ÓRÍcÃiÃ&Æ ÎcäCÚ3É	É7ÁcÂ ÓRÂ8Î`É7Â8ÃQË}Ï�É7ÁcÂ ÝJÂ8É7Â¹ÓRÉ7ËÃQÙ}Ã-Ë�ÝÍÔÓRÂÇÙPÚ3Ã-É�ÆqÓ8Ì Â8ÈQÉ7ÁÔÚ3ÉÐÚ3ÃiÂ�ÍcÎÔÆqÏÑËÃ&×æÌ ÕÝcÆ È-É7Ã&Æ ØcÍ}É7Â¹Ý	Æ ÎýÉ7ÁcÂ�Ú3ß¹Æq×�ÍcÉ7ÁÔÚÌ Ú3Î}ä}Ì Â�¶�Ö`È-ÁcË&À�Î=Æ Î þ Æ äÍcÃ-Â °¾ Ü ¾

� Î¸·{¹·æ×æÚÓ ÁÔÆ ÎcÂ8È�ËÎcÂ2Ó8Ú3Î�ÍcÈ-Â¼É7ÁcÂ2Æq×æÚ3äÂÞÉ7ÁÔÚ3ÉPÉéÀ¼ËçõéØÔÚ3äÈ&ö�Ë}ÏÂ¹Ì Â¹×FÂ8Î`É�Ú3Ã-Õ@ÙÔÚ3Ã-É�ÆqÓ8Ì Â8È· Ò ÍÔÚ3Ã/�tÈ&ÖÅÚ3Î`É�ÆqÒ ÍÔÚ3Ã/�tÈ=Ú3ÎPÝjä}Ì ÍcËÎcÈ ½ ÓRË}ÌqÌqÆqÝJÂ ¾»º ÎcÂ Æ È	ÍcÈ-ÍÔÚÌqÌ Õ!Æ Î`É7Â8Ã-Â8È-É7Â¹Ý(Æ Î Â8ÊÂ8Î`É7ÈÀ�ÁcÂ8Ã-Â�ÉéÀ¼ËçË}Ï�É7ÁcÂ8È-Â¯Â¹Ì Â¹×FÂ8Î`É�Ú3Ã-ÕÐÙÔÚ3ÃiÉ�ÆqÓ8Ì Â8È�ÍcÎÔÝJÂ8Ã-äË�ÚBÈ-Ë)�iÓ8ÚÌqÌ Â¹ÝûõéÁÔÚ3Ã&Ý)��È&Ó8Ú3É7É7Â8Ã&Æ Îcä}öÆ ÎtÉ7Â8Ã&ÚÓRÉ�Æ ËÎPÖ À�Á}Â8Ã-ÂãÉ7ÁcÂ¹Æ Ã�Ú3ÎcÎÔÆ ÁPÆqÌqÚ3É�Æ ËÎüÙcÃ-Ë�ÝJÍÔÓRÂ8ÈFÎcÂ8À�ÙPÚ3Ã-É�ÆqÓ8Ì Â8È�Ú3É>ÁÔÆ äÁ�É7Ã9Ú3ÎcÈ-ÊÂ8Ã-È-Â×FË}×FÂ8Î`É7ÍÔ× ¾ è Á}ÂâÓRÂ8Î`É7Â8Ã?Ë}Ï�×æÚ3È-È?È-ÕtÈiÉ7Â¹× · l;¼f½ ½ Ë}Ï\É7ÁÔÆ È?ÁÔÚ3Ã&ÝQÆ Î`É7Â8Ã&ÚÓRÉ�Æ ËÎüÍ}È-ÍÔÚÌqÌ Õ



¿)¾ XVU%b3¿6SVW(_�PRQ`SVU%WÀW9Á3¿9W(_a]5efW(Â!SÃb%[Äb%¿(¿ªb%_abaS;Å(Æ

þ Æ äÍcÃiÂ °¾ � j � Ì Â8Ê´Ú3É�Æ ËÎçÊ�Æ Â8À(Ë}Ï}ËÎ}Â>ÁÔÚÌqÏ}Ë}ÏcÉ7ÁcÂ�l;m þ �Ç� ÝJÂ8É7Â¹ÓRÉ7ËÃ ¾



PRQ PRQTSVU%WYX;Z�[\[\]5^6W(_`^6W6SVW%X;SaZ-_`baSdcVW9_aef]g[�b3h ¿)È

þ Æ äÍcÃ-Â °¾�� j l¡ÍcÉàÚ-ÀFÚ-Õ	Ê�Æ Â8ÀûË}ÏcÉ7Á}ÂÉl;m þ�Ê ÍcÎ �/� ÝJÂ8É7Â¹ÓRÉ7ËÃ ¾

φ

y

x

z
θ

Tevatron

p
_

p

þ Æ äÍcÃ-Â °¾ Ü)j l¡ËtËÃ9ÝcÆ ÎÔÚ3É7Â>È-Õ`È-É7Â¹× Í}È-Â¹ÝýÚ3ÉËl;m þ ¾



°)Ì XVU%b3¿6SVW(_�PRQ`SVU%WÀW9Á3¿9W(_a]5efW(Â!SÃb%[Äb%¿(¿ªb%_abaS;Å(Æ

ÁÔÚ3ÈFÚDØ�ËtËÈiÉ|ÚÌ ËÎcäàÉ7Á}Â¸°=�iÚ3ù�Æ È ¾ ¼çÚ3ÎtÕ�Ë}ÏtÉ7ÁcÂ�ÙPÚ3Ã-É�ÆqÓ8Ì Â8È�Ù}Ã-Ë�ÝÍÔÓRÂ¹ÝæÆ ÎBÉ7Á}Â@ÓRË}ÌqÌqÆ È&Æ ËÎÔÖ�Æ ¾ Â ¾É7ÁcÂàÃ-Â¹×FÎÔÚ3Î`É7È�Ë}Ï}É7ÁcÂ2ÙcÃ-ËÉ7ËÎýÎ}ËÉ�ÙÔÚ3Ã-É�ÆqÓ8Æ ÙÔÚ3É�Æ Î}äÇÆ ÎýÉ7ÁcÂ>ÁPÚ3Ã&ÝÅÈ&Ó8Ú3É7É7Â8Ã&Æ Îcä5Æ ÎtÉ7Â8Ã9ÚÓRÉ�Æ ËÎÔÖÂ8È&Ó8Ú3Ù�Â5ÝJË�À�Î=É7ÁcÂBØ�Â¹Ú×TÙÔÆ Ù�Â ¾fÍ Â8ÎÔÓRÂ�É7ÁcÂçÌ ËÎcä}Æ É7ÍPÝcÆ ÎÔÚÌ�Ø�Ë`ËÈ-É>Ë}ÏPÉ7ÁcÂ�l;¼f½	Ë}ÏPÉ7ÁcÂÁÔÚ3Ã9ÝæÈ&Ó8Ú3É7É7Â8Ã9Æ Îcä	ÙÔÚ3Ã-É7ËÎcÈæÓ8Ú3ÎcÎ}ËÉ|Ø�Â	×FÂ¹Ú3È-ÍcÃ-Â¹Ý ¾ è Á}Â@É7Ã&Ú3Î}È-ÊÂ8Ã-È-Â	×FË}×FÂ8Î`É7ÍÔ×Î·
ð Ë}ÏÉ7ÁcÂ|ÙÔÚ3Ã-É�ÆqÓ8Ì Â8ÈDÉ7ÁÔÚ3É¼Â8È&Ó8Ú3Ù�ÂÅÝJË&À�ÎBÉ7Á}Â�Ø�Â¹Ú×CÙPÆ Ù\ÂÅÆ È�ÎcÂ8ä}ÌqÆ ä}Æ ØPÌ Â¹Ö\×BÚ���Æ Îcä¯Æ É�Ù�ËÈ-È9Æ ØÔÌ Â�É7ËÚ3ÙcÙPÌ Õ	É7ÁcÂ¯ÓRËÎ}È-Â8Ã-Ê�Ú3É�Æ ËÎ�Ë}Ï\Â8ÎcÂ8Ã-äÕ=Ú3ÎÔÝç×FË}×FÂ8Î`É7ÍÔ× Æ ÎçÉ7ÁcÂàÉ7Ã&Ú3Î}È-ÊÂ8Ã-È-ÂÅÙÔÌqÚ3ÎcÂ ¾ è ÁÔÆ È×æÚ��Â8È�É7ÁcÂDÉ7Ã&Ú3ÎcÈ-ÊÂ8Ã-ÈiÂ¼Â8Î}Â8Ã-äÕªÏ×2Ë}×FÂ8ÎtÉ7ÍP×ÑÐ

ð�Ò
·
ð · ÐQÈ&Æ ÎË± Ò ·�È9Æ Î�± ½ Ú3ÎPÝ�É7Á}Â2×BÆ È-È&Æ ÎcäÉ7Ã&Ú3Î}È-ÊÂ8Ã-È-ÂæÂ8Î}Â8Ã-äÕ`ÓÐ

ð Ö�ÝJÂ8÷}ÎcÂ¹Ý�Ú3È>É7ÁcÂæÉ7Ã9Ú3ÎcÈ-ÊÂ8Ã-È-Â�Â8Î}Â8Ã-äÕ)Æq×�ØÔÚÌqÚ3ÎPÓRÂ¹Ö Â8ù`É7Â8ÎcÈ&Æ ÊÂ¹Ì ÕÍcÈiÂ¹Ý>Ê�Ú3Ã&ÆqÚ3ØÔÌ Â8È>ÏÑËÃ¼ÁPÚÝJÃ-ËÎçÓRË}ÌqÌqÆqÝÂ8ÃÞÙcÁtÕ`È&ÆqÓRÈ ¾ è ÁcÂÅ×æÆ ÈiÈ&Æ ÎcäàÉ7Ã9Ú3ÎcÈ-ÊÂ8Ã-È-Â?Â8ÎcÂ8Ã-äÕBË}Ï´É7ÁÔÆ ÈÚ3ÎÔÚÌ Õ`È&Æ È>Æ È>ÝJÂ8É�ÚÆqÌ Â¹Ý¯Æ Î�½Â¹ÓRÉ�Æ ËÎ Û ¾ Û ¾q°¾{� ÉFÆ ÈDÎÔÚ3É7ÍcÃ&ÚÌLÉ7Ë@ÍcÈiÂ�É7ÁcÂ?Ã&Ú3ÙÔÆqÝcÆ ÉúÕ#´QÚ3É¼ÁÔÚÝJÃ-ËÎÓRË}ÌqÌqÆqÝJÂ8ÃiÈãÚ3È?É7ÁcÂ�×�ÍÔÌ É�Æ ÙÔÌqÆqÓ8Æ ÉúÕýË}Ï\ÁÔÆ äÁQÂ8Î}Â8Ã-äÕ¯ÙÔÚ3Ã-É�ÆqÓ8Ì Â8È · ñ « Ò ñ ´ ½ Æ ÈÅÓRË&Ê´Ú3Ã&ÆqÚ3Î`É?ÍcÎÔÝJÂ8ÃÔ ËÃ-Â8ÎtÉ7ß2É7Ã9Ú3ÎcÈ&ÏÑËÃ&×æÚ3É�Æ ËÎÐÚÌ ËÎcä�É7ÁcÂÕ°�Ú3ù�Æ È ¾ è ÁcÂ|Ã9Ú3ÙÔÆqÝcÆ ÉéÕ�Ë}ÏZÚ?ÙÔÚ3ÃiÉ�ÆqÓ8Ì ÂBÆ ÈàÝJÂ8÷cÎcÂ¹Ý¯Ú3È
´�Ö ¿° Ì Î Ð µ ·E×

ÐÙØM· × Ú · °¾ Û ½
À�Á}Â8Ã-Â�Ð Æ È	É7ÁcÂ5Â8ÎcÂ8Ã-äÕ Ë}Ï�É7ÁcÂ5ÙÔÚ3Ã-É�ÆqÓ8Ì Â Ú3ÎÔÝÄ·E×jÆ ÈÐÆ É7ÈÐÌ ËÎcä}Æ É7ÍÔÝ}Æ ÎÔÚÌ2×FË}×FÂ8Î`É7ÍÔ× ¾þ ËÃâÁÔÆ äÁÔÌ Õ�Ø�Ë}Ú3È-É7Â¹ÝüÙÔÚ3Ã-É�ÆqÓ8Ì Â8È&Ö¼À�Á}Â8Ã-Â�Û Ò ÐÝÜ Ì Ö¼É7ÁÔÆ ÈçÓ8Ú3Î�Ø�ÂÐÚ3ÙcÙcÃ-Ë&ù�Æq×æÚ3É7Â¹ÝÐØ`ÕÙcÈiÂ8ÍÔÝJËÃ&Ú3ÙÔÆqÝ}Æ ÉéÕ

Þ î ØÐÌ Î É�Ú3Î ±° ô · °¾ � ½
�9���9��� ���(¨ª£¥ß\�Ã¤ÑàG¨á£â©�¦,ã&ä"�Ä�6£¥¨ªãEåæ¦,§(ßç«(¬V�©��R®Ù
l¡ÁPÚ3Ã-äÂ¹ÝÇÙÔÚ3Ã-É�ÆqÓ8Ì Â	É7Ã&ÚÓ"��Æ ÎcäÐÙÔÌqÚ7Õ`ÈQÚ5×æÚ�è ËÃ�ÃiË}Ì Â�Æ ÎCÚÌq×FËÈiÉ�Â8ÊÂ8Ã-Õ=Ù}ÁtÕ`È&ÆqÓRÈýÚ3ÎÔÚÌ Õ`È&Æ ÈÝJËÎ}Â�À@Æ É7ÁâÉ7ÁcÂËl;m þ ÝJÂ8É7Â¹ÓRÉ7ËÃ ¾ è ÁcÂ�É7Ã9ÚÓ���Æ Îcä@ÈiÕtÈ-É7Â¹×áÆ Î�lam þ ÖLÈ-ÁcË�À�ÎÇÆ Î þ Æ äÍcÃiÂ °¾�i ÖÓRËÎcÈ9Æ È-É7È|Ë}Ï¡Ú3ÎçËÙ�Â8Î=ÓRÂ¹ÌqÌÔÝÃ&ÆqÏøÉàÓ ÁÔÚ×�Ø\Â8Ã9Ö�É7ÁcÂél¡Â8ÎtÉ7Ã9ÚÌ º ÍcÉ7Â8Ã è Ã9ÚÓ��Â8Ã · l º è ½ Ö�À�ÁPÆqÓ�ÁÓRË&ÊÂ8Ã-È�É7ÁcÂ?Ã-Â8ä}Æ ËÎçê Þ ê�ë ¿ Ö�Ú3ÎÔÝ@É7ÁcÂQõéÈ&ÆqÌqÆqÓRËÎ=Æ ÎcÎcÂ8Ã¼É7Ã&ÚÓ"�Â8Ã&ö?È-Õ`È-É7Â¹×æÖtÀ�ÁÔÆqÓ ÁâÙ}Ã-Ë�Ê�ÆqÝJÂ8ÈÏÑÍÔÌqÌ�ÓRË�ÊÂ8Ã9Ú3äÂÅÍ}Ù	É7Ë�ê Þ ê)ë °¾ è ÁcÂ8ÈiÂ2É7Ã&ÚÓ���Æ ÎcäBÈiÕtÈ-É7Â¹×2È@Ú3Ã-Â�Æq×æ×2Â8Ã-È-Â¹ÝýÆ Î=Ú�×BÚ3äÎcÂ8É�ÆqÓ÷cÂ¹ÌqÝ�Ë}Ï ¿¾ � è Â8È&ÌqÚÖ\ÙcÃiË�ÝJÍPÓRÂ¹ÝæØ`Õ=Ú@È-ÍcÙ�Â8Ã&ÓRËÎÔÝÍÔÓRÉ�Æ ÎcäBÈiË}Ì Â8ÎcË}ÆqÝâË}Ï�Ì Â8ÎcäÉ7Á �}¾�¾ × Ú3ÎÔÝÃ&ÚÝ}Æ ÍcÈ ¿¾�� × ¾ è ÁcÂjÓRË}ÆqÌ ÈüÚ3Ã-Â�×æÚÝJÂÇË}Ï>Ú3Î ÚÌ ÍP×æÆ ÎtÍP×6��È-É�Ú3ØÔÌ Â¹ÝÐÎÔÆ ËØÔÆ ÍÔ×ì��É�Æ É�Ú3ÎÔÆ ÍÔ×ÚÌqÌ Ë&Õ ¾ è ÁcÂQ×æÚ3äÎcÂ8É�ÆqÓà÷cÂ¹ÌqÝ¯Â8ÎPÚ3ØÔÌ Â8È¯×2Â¹Ú3È-ÍcÃ-Â¹×FÂ8Î`É7ÈàË}ÏDÓ ÁÔÚ3Ã-äÂçÚ3ÎPÝü×FË}×FÂ8Î`É7ÍÔ×/Ê�ÆqÚÉ7ÁcÂàÉ7Ã&ÚÓ���Æ ÎcäçÝÂ8É7Â¹ÓRÉ7ËÃ-È ¾
íRîLïðîLñ¥ò³órô�õEö$õµñ¥ö$ò³÷�ø
è Á}ÂæÈ&ÆqÌqÆqÓRËÎ Æ ÎcÎcÂ8ÃàÉ7Ã9ÚÓ��Â8ÃýÓRËÎcÈ&Æ È-É7È@Ë}ÏPÉ7ÁcÃ-Â8ÂÇÓRËÎPÓRÂ8ÎtÉ7Ã&ÆqÓàÈ&ÆqÌqÆqÓRËÎ ×æÆqÓRÃ-Ë)��È-É7Ã9Æ Ù%ÝJÂ8Ê�ÆqÓRÂÀ�ÁPÆqÓ�ÁÐÙ}Ã-Ë�Ê�ÆqÝJÂ8ÈàÙ}Ã-Â¹Ó8Æ È-Â#ù Ú ¶)Ú3ÎÔÝ °æÉ7Ã&ÚÓ���Æ Îcä�Æ ÎÔÏÑËÃ&×æÚ3É�Æ ËÎ�Ó8Ì ËÈiÂBÉ7ËQÉ7Á}ÂÇÆ ÎtÉ7Â8Ã9ÚÓRÉ�Æ ËÎÙ�Ë}Æ Î`É ¾ è ÁcÂìùìØú¶âÊ�Æ Â8ÀCË}ÏëÉ7ÁcÂ>È&ÆqÌqÆqÓRËÎ�ÝJÂ8É7Â¹ÓRÉ7ËÃ-ÈÅÚ3ÃiÂ>È-ÁcË&À�Î=Æ Î þ Æ äÍcÃ-Â °¾�¾¾è ÁcÂ�Æ ÎcÎcÂ8Ã9×FËÈ-É�ËÎ}Â¹Ö Ô Ú-ÕÂ8Ã Ì)Ì · Ô Ì)Ì ½ � Ü ° Ö ÜÛ � ÖPÆ È�Ú2È9Æ Îcä}Ì Â*��È&ÆqÝJÂ¹ÝcÖ}Ã&ÚÝcÆqÚ3É�Æ ËÎR��ÁÔÚ3Ã&ÝÈ&ÆqÌqÆqÓRËÎ�ÌqÚ7ÕÂ8Ã�Ì Ë�Ó8Ú3É7Â¹ÝûÚ3É ¿¾ Û � Ó8× Ã9ÚÝcÆ ÍcÈ&Öaè Í}È-É¯ËÍcÉ7È&ÆqÝJÂ�É7ÁcÂÐØ\Â¹Ú×2ÙÔÆ Ù�Â¹ÖÞÀ�ÁÔÆqÓ ÁáÆ ÈÌ Ë�Ó8Ú3É7Â¹ÝæØ�Â8ÉúÀ�Â8Â8ÎÇÉ7ÁcÂ2Ã&ÚÝcÆqÆ´Ë}Ï Ì¾�¾ Û Ú3ÎPÝ ¿¾q°)� Ó8× ¾è ÁcÂÉ½cÆqÌqÆqÓRËÎ�û�Â8Ã-É7Â8ùüm�Â8É7Â¹ÓRÉ7ËÃ · ½�û%ý ½ � Ü �)� Ö}ÙÔÌqÚÓRÂ¹ÝÇÆq×B×FÂ¹ÝcÆqÚ3É7Â¹Ì ÕýËÍcÉ7È9ÆqÝJÂ Ô Ì)Ì Ú3ÉÉ7ÁcÂFÃ&ÚÝ}Æ ÍcÈ�Ë}Ï ¿¾ Ü Ó8×BÖ\Æ ÈàÓRË}×2Ù\ËÈiÂ¹ÝàË}Ï�É7ÁcÃ-Â8Â�ÓRÕ�ÌqÆ ÎÔÝÃ&ÆqÓ8ÚÌtØÔÚ3Ã-Ã-Â¹Ì ÈDÀ@Æ É7ÁüÚ|É7ËÉ�ÚÌ�Ì Â8ÎcäÉ7ÁË}Ï È Ü Ó8×æÖ\Ú3ÈDÈ-ÁcË&À�Î5Æ Î þ Æ äÍcÃ-Â °¾�È¾ è Á}Â8Õ�Â8ùtÉ7Â8ÎÔÝÂ¹Ý�Ú3Ø�ËÍcÉ �R� Ó8×�Æ ÎâÉ7ÁcÂ!°ÅÝ}Æ Ã-Â¹ÓRÉ�Æ ËÎ
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þ Æ äÍ}Ã-Â °¾�i j Ô ËÎcä}Æ É7ÍÔÝ}Æ ÎÔÚÌLÊ�Æ Â8À%Ë}Ï´É7ÁcÂ!l;m þ É7Ã9ÚÓ���Æ ÎcäãÈ-ÕtÈiÉ7Â¹×æÖtÃ-Â8ÙcÃ-Â8È-Â8Î`É�Æ Îcä	ÚãÒ ÍÔÚ3Ã/�É7Â8Ã�Ë}ÏëÉ7ÁcÂBÝJÂ8É7Â¹ÓRÉ7ËÃ ¾

ËÎ�Â¹ÚÓ ÁâÈ9ÆqÝJÂ�Ë}Ï`É7ÁcÂ�Æ Î`É7Â8Ã&ÚÓRÉ�Æ ËÎ	Ù�Ë}Æ ÎtÉ ¾ � ÚÓ Á¯ØÔÚ3Ã-Ã-Â¹ÌëÆ ÈFÝcÆ Ê�ÆqÝJÂ¹Ý�Æ ÎtÉ7Ë ¿° À¼Â¹ÝJäÂ8È>Æ ÎM¶\ÖÚ3ÎÔÝãÂ¹ÚÓ�ÁçÀ¼Â¹ÝJäÂàÈ-Í}ÙcÙ�ËÃ-É7ÈÞ÷cÊÂ�ÌqÚ-ÕÂ8Ã-ÈFË}ÏPÝËÍcØÔÌ Â*��È&ÆqÝJÂ¹Ý�È&ÆqÌqÆqÓRËÎ�×BÆqÓRÃ-ËÈ-É7Ã&Æ Ù�ÝJÂ8É7Â¹ÓRÉ7ËÃ-ÈØ\Â8ÉúÀ�Â8Â8Î�É7ÁcÂâÃ&ÚÝcÆqÆ Ë}Ï °¾ � Ú3ÎÔÝ ¿)Ì¾�i Ó8× ÏÑÃ-Ë}× É7ÁcÂ�Ø�Â¹Ú× ÌqÆ ÎcÂ¹ÖPÉ7Ë)ÓRË�ÊÂ8Ã�É7ÁcÂâÃ-Â8ä}Æ ËÎ
Ø ° ë Þ ë °¾ è ÁcÃiÂ8Â�Ë}ÏZÉ7Á}ÂÇÌqÚ7ÕÂ8Ã-È¯ÓRË}×�ØPÆ ÎcÂBÉ7ÁcÂ!ùGØ ¶�×FÂ¹Ú3È-ÍcÃ-Â¹×2Â8ÎtÉ>ËÎ=ËÎcÂ�È&ÆqÝJÂÀ@Æ É7Á5Ú È)Ì?> È-É7Â8Ã-Â8Ëý×FÂ¹Ú3È-Í}Ã-Â¹×FÂ8Î`É¼ËÎ¯É7ÁcÂ?ËÉ7ÁcÂ8Ã ¾ è ÁcÂ|ÃiÂ¹×æÚÆ ÎÔÆ ÎcäÅÉéÀ¼ËýÌqÚ7ÕÂ8Ã-È@ÓRË}×�ØÔÆ ÎcÂÉ7ÁcÂÕù!Ø`¶)×FÂ¹Ú3ÈiÍcÃ-Â¹×FÂ8Î`É7È@ËÎjËÎcÂâÈ&ÆqÝJÂ¹ÖÔÀ@Æ É7Á Ú�È&×BÚÌqÌ È-É7Â8ÃiÂ8Ë�Ú3Îcä}Ì ÂâË}Ï ¿¾q° > ËÎ=É7ÁcÂËÉ7ÁcÂ8Ã ¾ è Á}Â�È-É7Â8Ã-Â8ËjÚ3Î}ä}Ì ÂçÆ ÎÔÏÑËÃ&×æÚ3É�Æ ËÎ%ÏøÃ-Ë}× ÚÌqÌ�É7ÁcÂÇÌqÚ-ÕÂ8Ã-È¯Æ È¯ÓRË}×�ØPÆ ÎcÂ¹Ý	É7Ë=ÏÑËÃ&×HÚÉ7ÁcÃ-Â8ÂQÝcÆq×FÂ8Î}È&Æ ËÎÔÚÌ�É7Ã&ÚÓ"� ¾Õ� ÁÔÆ äÁÔÌ ÕçÙÔÚ3Ã&ÚÌqÌ Â¹Ì ÷cØ�Â8ÃÇ��ØÔÚ3È-Â¹Ý�ÝcÚ3É�ÚQÚÓ8Ò ÍÔÆ È9Æ É�Æ ËÎ=È-Õ`È-É7Â¹×Ã-Â¹ÚÝJÈ�ËÍcÉ�É7ÁcÂ�Â8Î`É�Æ Ã-Â@ÝJÂ8É7Â¹ÓRÉ7ËÃ>Æ ÎÇÚ3Ù}ÙcÃ-Ë�ù�Æq×æÚ3É7Â¹Ì Õ ¿)ÌA@ È ¾ è Ú3ØÔÌ Â °¾q¿ È-Á}Ë�À�È�É7Á}ÂÅÝJÂ8È&Æ äÎÙÔÚ3Ã&Ú×FÂ8É7Â8Ã-È�Ë}Ï}É7Á}ÂÕ½�û3ý ¾

è ÁcÂ � ÎtÉ7Â8Ã&×2Â¹ÝcÆqÚ3É7ÂÄ½cÆqÌqÆqÓRËÎ Ô Ú7ÕÂ8Ã-È · � ½ Ô ½ ÍcÈ-ÂÐÚâÈ&Æq×BÆqÌqÚ3ÃæÉ7Â¹Ó�ÁcÎ}Ë}Ì ËäÕ�É7Ë�É7ÁÔÚ3É�Ë}Ï½�û3ý�Ö�ÏÑÃ-Ë}× É7ÁcÂçÈ&ÆqÌqÆqÓRËÎ Æ É7È-Â¹ÌqÏNÖÞÉ7ÁcÃ-ËÍ}äÁ É7ÁcÂçÃ-Â¹ÚÝJËÍcÉâÂ¹Ì Â¹ÓRÉ7Ã-ËÎÔÆqÓRÈ ¾T� Î�É7ÁcÂ�ÓRÂ8Î`É7Ã&ÚÌÃ-Â8ä}Æ ËÎÔÖDÚÇÌqÚ-ÕÂ8ÃãË}ÏÞÝJËÍcØÔÌ Â�È&ÆqÝJÂ¹Ý	È9ÆqÌqÆqÓRËÎ Æ ÈÅÙÔÌqÚÓRÂ¹Ý�Ú3ÉâÚBÃ&ÚÝcÆ Í}ÈàË}Ï °° Ó8×æÖÔÀ�ÁÔÆqÌ ÂçÆ ÎÉ7ÁcÂ�ÏÑËÃ-ÀFÚ3Ã9Ý�Ã-Â8ä}Æ ËÎÔÖ ¿¾�ÌCB ê Þ ê B °¾�Ì Ö}ÉéÀ¼Ë�ÌqÚ7ÕÂ8Ã-ÈFË}Ï�ÝJËÍcØPÌ Â>È&ÆqÝJÂ¹ÝæÈ&ÆqÌqÆqÓRËÎ�Ú3ÃiÂàÙÔÌqÚÓRÂ¹ÝÚ3É>Ã&ÚÝcÆqÆ�Ë}Ï °)Ì Ó8× Ú3ÎÔÝ °)¾ Ó8×BÖ�À�ÁcÂ8ÃiÂæÉ7ÁcÂQÓRË�ÊÂ8Ã9Ú3äÂ�ÏÑÃ-Ë}×�É7Á}Â l º è Æ ÈâÆ ÎÔÓRË}×FÙÔÌ Â8É7ÂËÃÅ×æÆ È-È9Æ Îcä ¾ED Ã-Â¹Ó8Æ È&Æ ËÎÇÈ-ÙÔÚÓRÂàÙ�Ë}Æ Î`É@×FÂ¹Ú3È-Í}Ã-Â¹×FÂ8Î`É7ÈãÚ3É�É7Á}Â8È-ÂàÃ&ÚÝ}ÆqÆ´À@ÆqÌqÌ�Â8ÎPÚ3ØÔÌ Â>É7ÁcÃ-Â8ÂÝcÆq×FÂ8ÎcÈ&Æ ËÎPÚÌ É7Ã&ÚÓ"�=÷}ÎÔÝcÆ Îcä�Æ ÎjÉ7Á}Â5ÏÑËÃ-À2Ú3Ã&ÝÇÃ-Â8ä}Æ ËÎ ¾ è Á}ÂBØ�Â8È-ÉÅÙ\ËÈ9Æ É�Æ ËÎ�Ã-Â8È-Ë}Ì ÍcÉ�Æ ËÎÚÓ�ÁcÂ8ÊÂ¹Ý�Æ È ÈF@ ×/À�ÁPÆqÓ�Á�Æ È¯ÏøËÃ@ÉéÀ¼Ë)��È-É7Ã&Æ ÙCÓ8Ì ÍcÈ-É7Â8ÃiÈâÆ Îç½)û3ý �Ç�8¾ è ÁcÂçÚ7ÊÂ8Ã&Ú3äÂ¯ËCGÇÆ ÎcÂÉ7Ã&ÚÓ���Æ Îcä5ÂIHÇÓ8Æ Â8ÎÔÓRÕ¹Ö�ÝÂ8÷cÎcÂ¹ÝjÚ3ÈÅÙPÌqÚÓ8Æ ÎcäÇÉ7Á}Ã-Â8Â�È9ÆqÌqÆqÓRËÎ�ÁÔÆ É7È@ËÎCÚBÉ7Ã&ÚÓ��=É7ÁÔÚ3ÉãÙÔÚ3È-È-Â8ÈÉ7ÁcÃ-ËÍcäÁüÉ7Á}Ã-Â8ÂçÚÓRÉ�Æ ÊÂ�ÌqÚ7ÕÂ8Ã-ÈãË}ÏÔÈ&ÆqÌqÆqÓRËÎÔÖDÆ È È��KJæ¾ è ÁcÂ ½�û è · È&ÆqÌqÆqÓRËÎ�É7Ã&ÚÓ"��É7Ã&Æ ääÂ8Ã ½ËÎÔÌqÆ ÎcÂ2É7Ã&ÚÓ"��Æ Îcä�ÂIHÇÓ8Æ Â8ÎÔÓRÕÐÆ È�Ë&ÊÂ8Ã ¾)ÌCJB¾



°° XVU%b3¿6SVW(_�PRQ`SVU%WÀW9Á3¿9W(_a]5efW(Â!SÃb%[Äb%¿(¿ªb%_abaS;Å(Æ

L M N O
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T U V W X Y Y

þ Æ äÍ}Ã-Â °¾�¾ j ù¯Øú¶�Ê�Æ Â8À(Ë}Ï}É7ÁcÂ>È&ÆqÌqÆqÓRËÎ�ÝJÂ8É7Â¹ÓRÉ7ËÃ-È ¾

þ Æ äÍcÃ-Â °¾�È j º ÎüÉ7ÁcÂçÌ Â¹ÏÑÉ�ÖZÊ�Æ Â8À Ë}ÏÔÉ7ÁcÂæÉ7ÁcÃ-Â8Â�ØÔÚ3Ã-Ã-Â¹Ì È@Ë}ÏÔÉ7ÁcÂ ½�û%ý�È&ÆqÌqÆqÓRËÎ%ÝÂ8É7Â¹ÓRÉ7ËÃ ¾º ÎQÉ7ÁcÂ2Ã&Æ äÁ`É�Ö´Â8ÎÔÝãÊ�Æ Â8À(Ë}Ï}ËÎcÂ>ØÔÚ3ÃiÃ-Â¹Ì`È-ÁcË&À@Æ ÎcäæÉ7ÁcÂ ¿° À�Â¹ÝJäÂ8È|À@Æ É7ÁýÉ7ÁcÂ � ÌqÚ7ÕÂ8Ã-È ¾
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è Ú3ØPÌ Â °¾q¿ j m�Â8È&Æ äÎÇÙÔÚ3Ã&Ú×FÂ8É7Â8Ã-È|Ë}ÏëÉ7ÁcÂÕ½�û%ý�ÝJÂ8É7Â¹ÓRÉ7ËÃ�Ú3ÉËl;m þ ¾
½�û%ýÊ Â¹ÚÝËÍcÉàÓRËtËÃ9ÝcÆ ÎÔÚ3É7Â8È ù¯Øú¶[Zµù¯Øú°\ ÍÔ×�Ø�Â8ÃÞË}Ï}ØÔÚ3Ã-Ã-Â¹Ì È Û\ ÍÔ×�Ø�Â8ÃÞË}ÏPÌqÚ7ÕÂ8Ã-È?Ù�Â8ÃÞØÔÚ3Ã-Ã-Â¹Ì �\ ÍÔ×�Ø�Â8ÃÞË}Ï}À�Â¹ÝäÂ8È�Ù�Â8Ã�ØÔÚ3Ã-ÃiÂ¹Ì ¿°
Ô ÚÝ}ÝJÂ8ÃàÌ Â8ÎcäÉ7Á °)È¾�Ì Ó8×
l¡Ë}×�ØÔÆ ÎcÂ¹ÝÅØÔÚ3ÃiÃ-Â¹Ì�Ì Â8ÎcäÉ7Á ¾)i¾�Ì Ó8×Ô Ú-ÕÂ8Ã�äÂ8Ë}×FÂ8É7ÃiÕ È-É�Ú3ääÂ8ÃiÂ¹ÝæÃ&ÚÝ}ÆqÆÊ ÚÝ}Æ ÍcÈàÆ ÎcÎcÂ8Ã&×2ËÈ-ÉàÌqÚ7ÕÂ8Ã °¾ �)� Ó8×Ê ÚÝ}Æ ÍcÈÞËÍcÉ7Â8Ã&×FËÈiÉ@ÌqÚ7ÕÂ8Ã ¿)Ì¾ Ü Ó8×
ùìØú¶âÃ-Â¹ÚÝJËÍcÉÞÙPÆ É�Ó�Á Ü Ì Z Ü ° Z Ü Ì Z Ü Ì Z Ü �]@ ×
ùìØú°2Ã-Â¹ÚÝËÍcÉÞÙÔÆ É�Ó�Á ¿��}¿ Z ¿°)�¾�� Z Ü Ì Z ¿��}¿ Z Ü �^@ ×Ô Â8Î}äÉ7ÁýË}ÏcÃiÂ¹ÚÝJËÍcÉ@Ó ÁÔÚ3ÎcÎcÂ¹Ì · ù¯Øú¶ ½ ¿��}¾�� Ó8×
ùìØú¶âÃ-Â¹ÚÝJËÍcÉàÓ ÁÔÆ ÙcÈ|Ù\Â8ÃàÌqÚÝ}ÝJÂ8Ã � Z Ü Z ¿)Ì Z ¿° Z ¿��
ùìØú°2Ã-Â¹ÚÝËÍcÉàÓ�ÁÔÆ Ù}È�Ù�Â8ÃàÌqÚÝcÝJÂ8Ã � Z Ü Z ¿)Ì Z ¾ Z ¿��
ùìØú¶âÃ-Â¹ÚÝJËÍcÉàÓ ÁÔÚ3ÎcÎcÂ¹Ì È °¿¿ Ö È Ü ¾
ùìØú°2Ã-Â¹ÚÝËÍcÉàÓ�ÁÔÚ3Î}ÎcÂ¹Ì È ¿)È Û Ö � ÛÜè ËÉ�ÚÌ´ÎtÍP×�Ø�Â8ÃÞË}Ï¡Ó�ÁÔÚ3Î}ÎcÂ¹Ì È �RÌ)� Ö �)Ì��è ËÉ�ÚÌ´ÎtÍP×�Ø�Â8ÃÞË}ÏëÃ-Â¹ÚÝJËÍcÉÅÓ�ÁÔÆ ÙcÈ Û Ö ¿ Ü ¾è ËÉ�ÚÌ´ÎtÍP×�Ø�Â8ÃÞË}Ï¡ÝJÂ8É7Â¹ÓRÉ7ËÃ-È i°)Ìè ËÉ�ÚÌ´ÎtÍP×�Ø�Â8ÃÞË}Ï¡ÌqÚÝcÝJÂ8Ã-È ¿)¾)Ì



°�� XVU%b3¿6SVW(_�PRQ`SVU%WÀW9Á3¿9W(_a]5efW(Â!SÃb%[Äb%¿(¿ªb%_abaS;Å(Æ

_6õµó:ö$÷a`Ãï]bdcæö$õµ÷fe-÷a`Ãñhg³õE÷
è Á}Âal¡Â8ÎtÉ7Ã9ÚÌ º ÍcÉ7Â8Ã è Ã&ÚÓ"�Â8Ã · l º è ½ � Ü ��� ÁÔÚ3È ÙPÌqÚ7ÕÂ¹ÝÅÚÞ×æÚ�è ËÃÔÃ-Ë}Ì Â|Æ Î�Ó ÁÔÚ3Ã-äÂ¹Ý�ÙÔÚ3Ã-É�ÆqÓ8Ì ÂÉ7Ã&ÚÓ"��Æ Î}ä�Ú3Éal;m þ ¾�� É�Æ È�Ú3Î�ËÙ�Â8ÎÃ�iÓRÂ¹ÌqÌ�ÝJÃ&ÆqÏÑÉ�Ó�ÁÔÚ×�Ø�Â8Ã�À�ÁÔÆqÓ Á�ÙcÃ-Ë�Ê�ÆqÝJÂ8È�ÓRË&ÊÂ8Ã&Ú3äÂãÏÑËÃ�É7ÁcÂÃ-Â8ä}Æ ËÎTê Þ êâë ¿ Ú3È?È-ÁcË&À�ÎjÆ Î þ Æ äÍcÃ-Â °¾�i¾ è ÁcÂÉl º è ÓRËÎtÉ�ÚÆ Î}È Û Ì Ö °��RÌ È-Â8Î}È-ÂàÀ@Æ ÃiÂ8ÈÅÆ ÎÉ7ËÉ�ÚÌcÉ7ÁÔÚ3ÉÞÃ-ÍcÎ¯É7ÁcÂBÌ Â8ÎcäÉ7Á · Æ ÎÄ° ½ Ë}ÏcÉ7ÁcÂBÓ�ÁÔÚ×�Ø�Â8Ã�Ø�Â8ÉéÀ¼Â8Â8ÎQÉúÀ�ËæÂ8ÎPÝÅÙÔÌqÚ3É7Â8È&Ö Ì Ë�Ó8Ú3É7Â¹ÝÏÑÃ-Ë}×�ù î �RÌ É7Ë ¿ Û i Ó8× ¾ è ÁcÂGl º è ÓRËÎtÉ�ÚÆ Î}È È Ü ÈiÂ8ÎcÈ-Â?À@Æ Ã-ÂÅÌqÚ-ÕÂ8Ã-È@Æ ÎâÃ&ÚÝcÆ ÍcÈ¼É7ÁÔÚ3É>Ú3Ã-ÂäÃ-ËÍ}Ù\Â¹ÝQÆ ÎtÉ7ËæÂ¹Æ äÁ`É	õéÈiÍcÙ�Â8Ã&ÌqÚ7ÕÂ8Ã-È9öÖZÚ3È@Æ ÎÔÏÑÂ8Ã-Ã-Â¹ÝQÏøÃ-Ë}×!É7ÁcÂ>Â8ÎÔÝãÙPÌqÚ3É7Â>È-Â¹ÓRÉ�Æ ËÎçÈ-ÁcË�À¼Â¹ÝÆ Î þ Æ äÍcÃ-Â °¾q¿)Ì¾ þ ËÍcÃÞË}Ï�É7Á}Â?ÈiÍcÙ�Â8Ã&ÌqÚ7ÕÂ8Ã-ÈàÚ3ÃiÂ�Ú3ù�ÆqÚÌ · Ã-ÍcÎüÚÌ ËÎcä�É7Á}Â!°�Ý}Æ Ã-Â¹ÓRÉ�Æ ËÎ ½ Ú3ÎÔÝÉ7ÁcÂFËÉ7ÁcÂ8Ã>ÏÑËÍcÃ>Ú3Ã-ÂFÈ-É7Â8Ã-Â8ËãÀ@Æ É7Á¯È-É7Â8Ã-Â8ËýÚ3Îcä}Ì Â8Èdi °?>+¾ è ÁcÂ?È-ÍcÙ�Â8Ã&ÌqÚ7ÕÂ8ÃiÈ2Ú3ÃiÂ�ÚÌ É7Â8ÃiÎÔÚ3É7Â¹ÝÈ-É�Ú3ÃiÉ�Æ Îcä2À@Æ É7ÁQÚ�È-É7Â8Ã-Â8Ë>ÈiÍcÙ�Â8Ã&ÌqÚ7ÕÂ8Ã ¾\� Ó8Ú3É7Á}Ë�ÝJÂâõé÷}Â¹ÌqÝ?ÙÔÚ3ÎcÂ¹Ìqö¼À�ÁÔÆqÓ ÁQÆ È�äË}ÌqÝFËÎQÚ Ì¾q°)�×æÆqÌ�É7ÁÔÆqÓ��ü¼BÕ�ÌqÚ3Ã|È-ÁcÂ8Â8É@Æ È|ÍcÈ-Â¹ÝýÆ Î}È-É7Â¹ÚÝ�Ë}Ïë÷cÂ¹ÌqÝæÀ@Æ Ã-Â8È ¾ è ËÇÚÝ�èNÍcÈ-É�É7ÁcÂ>Â¹Ì Â¹ÓRÉ7Ã-ËÈ-É�Ú3É�ÆqÓRÈÏÑËÃÞÉ7ÁcÂæÓRÂ¹ÌqÌ´É�Ú3Ù�Â8Ã&ÖtÉ7ÁcÂ#l º è ÚÝ�èNÍcÈ-É7ÈÞÉ7ÁcÂFÊË}Ì É�Ú3äÂ@ËÎ	É7ÁcÂFÈ-Â8ÎcÈ-ÂæÚ3ÎÔÝÅÙ�ËÉ7Â8Î`É�ÆqÚÌ`À@Æ Ã-Â8ÈÀ@Æ É7ÁPÆ ÎQÉ7ÁcÂ¯ÓRÂ¹ÌqÌ · þ Æ äÍcÃ-Â °¾q¿¿ ½ ¾Aj Æ É7Á�Ú2È-Ë}ÌqÆqÝBÈ-ÁcÂ8Â8É�ÏøËÃ|É7ÁcÂâÓ8Ú3É7Á}Ë�ÝJÂ¹Ö}É7ÁcÂ¯ÝJÃ&ÆqÏÑÉ�÷cÂ¹ÌqÝÚ3ÎÔÝ Ó8Ú3É7ÁcË�ÝÂýÈ-ÍcÃ&ÏNÚÓRÂ	÷cÂ¹ÌqÝ)Ú3ÃiÂýÉ7ÁcÂ	È&Ú×FÂ¹Ö�À�ÁPÆqÓ�ÁûÚÌqÌ Ë&À�ÈçÏÑËÃÇÚü×�ÍÔÓ�Á�ÁÔÆ äÁcÂ8ÃQÝJÃ9ÆqÏøÉ÷cÂ¹ÌqÝÈ ¾3� È-ÍÔ×B×æÚ3Ã-Õ	Ë}Ï�É7ÁcÂ�l º è Ó ÁÔÚ3Ã&ÚÓRÉ7Â8Ã&Æ È-É�ÆqÓRÈ¯Æ ÈFä}Æ ÊÂ8Î Æ Î è Ú3ØÔÌ Â °¾q°¾ è Ë¯Â8ÎcÈ-ÍcÃ-ÂÉ7ÁcÂDËÙ�Â8Ã&Ú3É�Æ ËÎ�Ë}ÏLÉ7ÁcÂ¯l º è ÝJÂ8É7Â¹ÓRÉ7ËÃ&ÖÉ7Á}Â2×BÚ3ù�Æq×�ÍÔ× ÝJÃ&ÆqÏÑÉÔÉ�Æq×2ÂàÆ ÈPÃiÂ¹Ò ÍÔÆ ÃiÂ¹Ý�É7Ë2Ø�Â2Ì Â8È-ÈÉ7ÁÔÚ3ÎÐÉ7ÁcÂ Û È Ü ÎcÈ2ØcÍcÎPÓ�Á�È-ÙÔÚÓ8Æ Î}äÐÆ Î ÛÜ ØcÍcÎÔÓ Á�ËÙ�Â8Ã&Ú3É�Æ ËÎ ¾Ë� ×BÚ3ù�Æq×�ÍÔ× ÝJÃ&ÆqÏÑÉFÉ�Æq×FÂË}ÏÔÚ3Ø\ËÍ}É ¿)i)i Î}È2Æ È>ÚÓ ÁÔÆ Â8ÊÂ¹ÝQÆ Î¯É7ÁcÂ#l º è ÖLÀ�ÁPÆqÓ�Á	ÁÔÚ3È>Ú�×æÚ3ù�Æq×�ÍP× ÝÃ&ÆqÏøÉ2ÝcÆ È-É�Ú3ÎPÓRÂ2Ë}ÏÌ¾�¾)¾ Ó8×æÖtÀ�Á}Â8Î�ÍcÈ9Æ Îcä¯ÚãÏNÚ3È-É2ÝJÃ&ÆqÏÑÉ�ÊÂ¹Ì Ë�Ó8Æ ÉéÕ¯ä}Ú3Èà×æÆ ù`É7ÍcÃ-Â?È-ÍÔÓ Á5Ú3È � Ã-äËÎ Ï � É7ÁÔÚ3ÎcÂ�Æ ÎÉ7ÁcÂàÙcÃ-ËÙ�ËÃ-É�Æ ËÎ	Ë}Ï �)Ì j �)Ì¾� ÎýÉ7ÁÔÆ ÈãÚ3ÎÔÚÌ Õ`È&Æ È�É7ÁcÂB×2Ë}×FÂ8ÎtÉ�Ú>Ë}ÏëÉ7ÁcÂ2É7Ã&ÚÓ��`È�Ú3È-È-Ë�Ó8ÆqÚ3É7Â¹ÝæÀ@Æ É7ÁQÉ7ÁcÂ>Â¹Ì Â¹ÓRÉ7Ã-ËÎcÈ�Ú3Ã-Â×FÂ¹Ú3ÈiÍcÃ-Â¹ÝãÍcÈ9Æ Îcä�É7ÁcÂÕl º è ÚÌ ËÎcÂ ¾

è Ú3ØÔÌ Â °¾q° j m�Â8È&Æ äÎÇÙÔÚ3Ã&Ú×FÂ8É7Â8ÃiÈ�Ë}Ï}É7ÁcÂÉl º è ÝÂ8É7Â¹ÓRÉ7ËÃãÚ3ÉËlam þ ¾
l º è\ ÍÔ×�Ø�Â8Ã�Ë}Ï Ô Ú7ÕÂ8Ã-È È Ü\ ÍÔ×�Ø�Â8Ã�Ë}Ï�½ÍcÙ�Â8Ã&ÌqÚ7ÕÂ8Ã-È ¾
½É7Â8Ã-Â8Ë � Îcä}Ì Â · > ½ µ ° Ö Ì Ö&� ° Ö Ì Ö µ ° Ö Ì Ö&� ° Ö ÌÔ Ú7ÕÂ8Ã-È?Ù�Â8Ã�½JÍcÙ�Â8Ã&ÌqÚ-ÕÂ8Ã ¿°
Ê Ú3ÙÔÆqÝcÆ ÉúÕMl�Ë�ÊÂ8Ã&Ú3äÂ ê Þ ê)ë ¿
m�Ã&ÆqÏÑÉ�÷cÂ¹ÌqÝ °¾�� �Â*ûGÏÓ8×
¼çÚ3ù�Æq×�ÍÔ×¡m�Ã&ÆqÏøÉ¸m?Æ ÈiÉ�Ú3ÎÔÓRÂ Ì¾�¾)¾ Ó8×
¼çÚ3ù�Æq×�ÍÔ×¡m�Ã&ÆqÏøÉ è Æq×FÂ ¿)i)i ÎcÈ\ ÍÔ×�Ø�Â8Ã�Ë}Ï�l�ÁÔÚ3ÎcÎcÂ¹Ì È Û Ì Ö °��RÌ
¼çÚ3É7Â8Ã&ÆqÚÌ è ÁÔÆqÓ"�tÎcÂ8ÈiÈ ¿¾ Ü JlkFm

�9���9�on ��¨ªä"¢@£¥¦,®Ù�Ã©��Ã£â
Ô Ë�Ó8Ú3É7Â¹Ý=ËÍcÉ7È&ÆqÝÂQÉ7ÁcÂçÈ-Ë}Ì Â8ÎcË}ÆqÝcÖÞÉ7ÁcÂjÓ8ÚÌ ËÃ&Æq×2Â8É7Ã-Õ)È-Õ`È-É7Â¹× Æ È�Í}È-Â¹Ý�É7Ë ×FÂ¹Ú3È-ÍcÃiÂQÉ7ÁcÂÂ8ÎcÂ8ÃiäÕ	Ë}Ï�Ó�ÁÔÚ3Ã-äÂ¹Ý5Ú3ÎÔÝæÎcÂ8ÍcÉ7Ã&ÚÌcÙÔÚ3Ã-É�ÆqÓ8Ì Â8È&ÖëÀ�ÁPÆqÓ�Á�ÓRË�ÊÂ8Ã-ÈFÉ7ÁcÂ@Ã-Â8ä}Æ ËÎ�ê Þ êâë Ûô Ì¾ è ÁcÂÓ8ÚÌ ËÃ&Æq×2Â8É7Â8ÃjÆ ÈÐÝcÆ Ê�ÆqÝJÂ¹Ý%Æ ÎtÉ7Ë�ÉúÀ�Ë)Ù}ÁtÕ`È&ÆqÓ8ÚÌ�È-Â¹ÓRÉ�Æ ËÎcÈ&ÖÅÓRÂ8Î`É7Ã&ÚÌ · ê Þ ê3ë ¿ ½ Ú3ÎÔÝ=ÙÔÌ Ícä
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þ Æ äÍ}Ã-Â °¾q¿)Ì j ¿ Ï Ü È-Â¹ÓRÉ�Æ ËÎQË}Ï�É7ÁcÂÕl º è Â8ÎPÝÅÙÔÌqÚ3É7Â ¾ þ ËÃ�Â¹ÚÓ ÁýÈ-ÍcÙ�Â8Ã&ÌqÚ-ÕÂ8Ã@Æ ÈÞä}Æ ÊÂ8ÎýÉ7ÁcÂÉ7ËÉ�ÚÌJÎtÍP×�Ø�Â8Ã¡Ë}ÏÈ-Í}Ù\Â8Ã9ÓRÂ¹ÌqÌ È&Ö9É7ÁcÂÞÀ@Æ Ã-ÂDËÃ&Æ Â8Î`É�Ú3É�Æ ËÎ · Ú3ù�ÆqÚÌJËÃ�ÈiÉ7Â8Ã-Â8Ë ½ Ö}Ú3ÎÔÝ|É7ÁcÂàÚ-ÊÂ8Ã&Ú3äÂÃ&ÚÝcÆ ÍcÈ ¾
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þ Æ äÍcÃ-Â °¾q¿¿ j è ÁcÃ-Â8ÂàÈ-ÍcÙ�Â8Ã&ÓRÂ¹ÌqÌ ÈÅÆ ÎÇÈ-ÍcÙ�Â8Ã&ÌqÚ-ÕÂ8Ã ° Ì ËtË)��Æ ÎcäçÚÌ ËÎ}ä�É7ÁcÂ@Ø�Â¹Ú× · ° ½ ÝcÆ Ã-Â¹Ó5�É�Æ ËÎ ¾
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ÝJÂ8É7Â¹ÓRÉ7ËÃ · ¿¾q¿ ë ê Þ êEë Û ¾ Ü ½ ¾ � ÚÓ�Á5È-Â¹ÓRÉ�Æ ËÎcÈBÆ È?È-ÍcØ�ÝcÆ Ê�ÆqÝJÂ¹ÝýÆ Î`É7ËüÚ3ÎÇÂ¹Ì Â¹ÓRÉ7Ã-Ë}×BÚ3äÎcÂ8É�ÆqÓ· l � ¼çÖ D � ¼ ½ Ú3ÎPÝüÁÔÚÝÃ-ËÎÔÆqÓ · l Í{� Ö D9Í{� ½ ¾ è ÁcÂÇÂ8ÎÔÝJÀ2ÚÌqÌ�ÁÔÚÝÃ-ËÎÔÆqÓçÓ8ÚÌ ËÃ&Æq×FÂ8É7Â8Ã· j Í(� ½ ÓRË�ÊÂ8ÃiÈBÚ>ä}Ú3ÙçØ�Â8ÉéÀ¼Â8Â8ÎçÉ7Á}Â¯ÓRÂ8Î`É7Ã&ÚÌPÚ3ÎÔÝæÙPÌ ÍcäBÁÔÚÝÃ-ËÎÔÆqÓÞÈiÂ¹ÓRÉ�Æ ËÎcÈ&Ö¡Ú3È|ÈiÁcË�À�ÎÆ Î þ Æ äÍcÃ-Â °¾�i¾è ÁcÂ6l¡Â8ÎtÉ7Ã9ÚÌ � Ì Â¹ÓRÉ7Ã-Ë}×æÚ3äÎcÂ8É�ÆqÓ�l�ÚÌ ËÃ9Æq×FÂ8É7Â8Ã · l � ¼ ½ � ÜÜ � Æ ÈÞÚ�È9Ú×FÙÔÌqÆ Îcä�Ó8ÚÌ ËÃ&Æq×FÂ*�É7Â8Ã5×æÚÝÂQË}Ï>Ì Â¹ÚÝ=È-ÁcÂ8Â8É7È�Æ Î`É7Â8Ã-È-Ù�Â8Ã-È-Â¹ÝÐÀ@Æ É7Á�Ù\Ë}Ì Õ`È-ÉúÕtÃ-Â8Î}ÂQÈ&Ó8Æ Î`É�ÆqÌqÌqÚ3É7ËÃ ¾�� É5ÝJÂ8É7Â¹ÓRÉ7ÈÂ¹Ì Â¹ÓRÉ7Ã-ËÎcÈçÚ3ÎPÝ5ÙcÁcËÉ7ËÎcÈQÚ3ÎPÝ)×FÂ¹Ú3È-ÍcÃiÂ8ÈæÉ7ÁcÂ¹Æ ÃæÂ8ÎcÂ8ÃiäÕ ¾vj ÁPÆqÌ ÂýËÉ7ÁcÂ8ÃBÙPÚ3Ã-É�ÆqÓ8Ì Â8ÈBÉ7ÁÔÚ3ÉÆ ÎtÉ7Â8Ã&ÚÓRÉ�Â¹Ì Â¹ÓRÉ7Ã-Ë}×æÚ3äÎcÂ8É�ÆqÓ8ÚÌqÌ Õ�×æÚ7Õ�ÚÌ È-ËQÝJÂ8Ù�ËÈ&Æ ÉDÈ-Ë}×FÂ2Ë}Ï}É7ÁcÂ¹Æ ÃÞÂ8ÎcÂ8ÃiäÕ5Æ Î	É7ÁcÂ#l � ¼ÇÖÂ¹Ì Â¹ÓRÉ7Ã-ËÎcÈàÚ3ÎÔÝ@ÙcÁcËÉ7ËÎ}È2ÝÂ8Ù\ËÈ9Æ ÉFÚÌq×FËÈiÉ2ÚÌqÌ`Ë}Ï�É7ÁcÂ¹Æ ÃÞÂ8ÎcÂ8Ã-äÕÇÆ Î¯É7ÁcÂæÓ8ÚÌ ËÃ&Æq×2Â8É7Â8Ã ¾ è Á}Â
l � ¼TÉ7ËÉ�ÚÌ´É7ÁÔÆqÓ��`ÎcÂ8È-ÈàÆ È ¿)¾ Ã&ÚÝcÆqÚ3É�Æ ËÎ=Ì Â8ÎcäÉ7Á ·7Û ° Ó8× ½ Ö`É7ËQ×æÚ��Â2È-ÍcÃiÂ?É7ÁPÚ3É È)È¾�iCJ Ë}ÏÉ7ÁcÂ@Â¹ÌqÓRÉ7ÃiËÎcÈ>Â8ÎcÂ8Ã-äÕÇÀ@ÆqÌqÌ}Ø\Â	ÝJÂ8Ù�ËÈ&Æ É7Â¹Ý ¾ è ÁcÂ@ÈiÁcË�À¼Â8Ã2É7ËÙ�Ë}Ì ËäÕ�Æ ÎÔÏÑËÃ&×æÚ3É�Æ ËÎ ÚÌqÌ Ë&À�ÈÍcÈDÉ7ËQÝcÆ È-É�Æ ÎcäÍÔÆ ÈiÁ�Ú3Î	Â¹Ì Â¹ÓRÉ7ÃiËÎQËÃàÚ|ÙcÁcËÉ7ËÎÐÏÑÃ-Ë}×/ÚãÌqÆ äÁtÉ�ÁÔÚÝJÃ-ËÎ · ± ËÃxw ½ ËÃà×�ÍcËÎÈ&Æ äÎÔÚÌ ÈãÉ7ÁÔÚ3Éý×æÚ7Õ�ÚÌ È-Ë5È-ÁcË�À¼Â8ÃýÆ Î�É7ÁcÂ5Ó8ÚÌ ËÃ9Æq×FÂ8É7Â8Ã&Ö�È9Æ ÎÔÓRÂ�É7Á}Â�É7Ã&Ú3Î}È-ÊÂ8Ã-È-Â�ÝJÂ8ÊÂ¹Ì ËÙÃ�×FÂ8ÎtÉFË}ÏZÉ7ÁcÂãÈ-ÁcË&À�Â8Ã-ÈâÆ ÈBÝcÆ këÂ8ÃiÂ8ÎtÉBÏÑËÃ2É7ÁcÂ8È-ÂãÙÔÚ3Ã-É�ÆqÓ8Ì Â8È ¾dj ÁÔÆqÌ Â�ÙÔÚ3ÈiÈ&Æ Îcä¯É7ÁcÃ-ËÍcäÁ5É7ÁcÂÓ8ÚÌ ËÃ&Æq×FÂ8É7Â8Ã&Ö`ÙÔÚ3ÃiÉ�ÆqÓ8Ì Â8ÈàÆ ÎtÉ7Â8Ã&ÚÓRÉDÀ@Æ É7Á¯É7ÁcÂ�×æÚ3É7Â8Ã&ÆqÚÌtÙcÃiË�ÝJÍPÓ8Æ Îcäzy È-ÁcË&À�Â8ÃiÈh{tË}Ï´ÙcÁcËÉ7ËÎcÈ9ÖÂ¹Ì Â¹ÓRÉ7Ã-ËÎcÈBÚ3ÎÔÝ�Ù�ËÈ&Æ É7Ã-ËÎcÈæÝJÂ8Ù�Â8ÎÔÝ}Æ ÎcäBËÎ�É7ÁcÂ¹Æ Ã2ÎPÚ3É7ÍcÃ-Â ¾ � Ì Â¹ÓRÉ7ÃiËÎcÈBÚ3ÎÔÝ�ÙcÁcËÉ7ËÎcÈFÀ@ÆqÌqÌÈ-É�Ú3Ã-É�ÈiÁcË�À¼Â8Ã&Æ ÎcäâÂ¹Ú3Ã&ÌqÆ Â8ÃæÚ3ÎÔÝBÉ7ÁcÂ¹Æ Ã|ÈiÁcË�À¼Â8Ã-ÈFÀ@ÆqÌqÌ�Ø�Â¯ÚÌq×FËÈ-É�ÓRËÎcÈ-É7Ã&ÚÆ ÎcÂ¹Ý�É7ËâÉ7ÁcÂ � ¼È-Â¹ÓRÉ�Æ ËÎcÈ&Ö¡À�ÁÔÆqÌ Â�ÁPÚÝJÃ-ËÎcÈ · È-ÍÔÓ�ÁCÚ3ÈãÙÔÆ ËÎcÈ ½ Æ ÎjÉ7ÁcÂüÏøËÃ9×TË}Ï¡ÁPÚÝJÃ-ËÎÔÆqÓ¯è Â8É7È�À@ÆqÌqÌZÈ-É�Ú3Ã-ÉÌqÚ3É7Â8Ã�Ã-Â¹Ì Â¹Ú3È&Æ Î}äçÚ?È&Æ äÎÔÆ ÷PÓ8Ú3ÎtÉãÏøÃ&ÚÓRÉ�Æ ËÎÇË}ÏcÉ7Á}Â¹Æ Ã�Â8ÎcÂ8Ã-äÕ�Æ ÎýÉ7ÁcÂàÁÔÚÝJÃ-ËÎÔÆqÓ¼Ù�ËÃ-É�Æ ËÎ}È ¾� È�È-ÁcË&À�ÎÇÆ Î þ Æ äÍcÃ-Â °¾q¿° ÖëÚÞÙcÃ-ËÙ�ËÃ-É�Æ ËÎÔÚÌJÈiÉ7Ã&Æ ÙçÓ ÁÔÚ×�Ø�Â8Ã · l � ½ ½ Æ ÈFÆ ÎcÈ-Â8Ã-É7Â¹ÝBÆ ÎtÉ7ËÉ7ÁcÂ�È-É�ÚÓ"�tÈDØ�Â8ÉéÀ¼Â8Â8Î¯É7ÁcÂ ¾ É7Á�ÌqÚ7ÕÂ8ÃDË}Ï�Ì Â¹ÚÝ¯Ú3ÎÔÝ>É7ÁcÂ È É7Á�ÌqÚ7ÕÂ8ÃÞË}Ï`È&Ó8Æ Î`É�ÆqÌqÌqÚ3É7ËÃ ¾ è ÁcÂ@Ì Ë)�Ó8Ú3É�Æ ËÎ�Æ È2Ú3É2ÚàÝJÂ8ÙcÉ7Á�Ë}Ï´È&Æ ù�Ã&ÚÝ}ÆqÚ3É�Æ ËÎ5Ì Â8ÎcäÉ7Á}È&Ö�Ú3ÎÔÝBÓRËÃ-ÃiÂ8È-Ù�ËÎÔÝJÈ�É7ËÅÉ7ÁcÂãÌ ËÎcä}Æ É7ÍÔÝcÆ ÎÔÚÌÈ-ÁcË�À¼Â8Ãæ×æÚ3ù�Æq×�ÍÔ× ¾%� ÝJÂ8É�ÚÆqÌ Â¹ÝâÊ�Æ Â8À!Ë}Ï�Úél � ½çÓ�ÁÔÚ×�Ø�Â8ÃBÆ ÈFÈ-ÁcË�À�Î�Æ Î þ Æ äÍcÃ-Â °¾q¿ Û ¾è ÁcÂæÓ�ÁÔÚ×�Ø�Â8Ã-ÈàÓRËÎcÈ&Æ ÈiÉ�Ë}ÏÔÓRÃiËÈ-È-Â¹Ý	Ú3ÎcË�ÝJÂ2À@Æ Ã-Â8ÈàÚ3ÎPÝ	Ó8Ú3É7ÁcË�ÝÂ2È-É7Ã&Æ ÙcÈ ¾ è ÁcÂFÀ@Æ Ã-Â8È�Ã-Í}ÎÚÌ ËÎcäÕ°¼È-ÙÔÚÓRÂ¹Ý�Ú3É ¿¾ �R� Ó8×!Ú3ÎÔÝ�×2Â¹Ú3È-ÍcÃ-ÂDÉ7ÁcÂ>Ú3ß¹Æq×�ÍcÉ7ÁÔÚÌ9Ù�ËÈ&Æ É�Æ ËÎ�Ë}ÏÉ7Á}ÂÞÂ¹Ì Â¹ÓRÉ7Ã-Ë}×æÚ3ä)�ÎcÂ8É�ÆqÓDÈ-ÁcË&À�Â8Ã?À@Æ É7ÁÔÆ ÎQÉ7ÁcÂÉl � ¼ À¼Â¹ÝJäÂ ¾ è ÁcÂ�Ó8Ú3É7Á}Ë�ÝJÂàÈ-É7Ã&Æ ÙcÈ�ÃiÍcÎ=Æ ÎQÉ7Á}ÂÉ¶�ÝcÆ Ã-Â¹ÓRÉ�Æ ËÎÚ3ÎÔÝü×FÂ¹Ú3È-Í}Ã-ÂæÉ7ÁcÂ�°�Ù�ËÈ&Æ É�Æ ËÎÐË}ÏPÉ7Á}ÂæÈ-ÁcË&À�Â8Ã ¾ è Á}ÂQÓ8Ú3É7ÁcË�ÝÂBÈ-ÙÔÚÓ8Æ Î}äjÆ È ¿¾ Ü i Ó8× Æ ÎÉ7Ë�À¼Â8Ã-Èàß8Â8Ã-ËQÉ7ÁcÃ-ËÍcäÁ�ÏÑËÍcÃ&Ö�Ú3ÎÔÝ °¾�Ì¿ Ó8× Æ ÎüÉ7Ë�À¼Â8Ã-Èà÷}ÊÂæÉ7ÁcÃ-ËÍcäÁÐÎÔÆ ÎcÂ ¾ è ÁcÂ l � ¼ÁÔÚ3È@Ú3Î=Ú-ÊÂ8Ã&Ú3äÂ@Â8Î}Â8Ã-äÕ¯Ã-Â8È-Ë}Ì ÍcÉ�Æ ËÎ

å�· Ð ½Ð
³ î ¿ Ûô �CJ| Ð ð

³ µ · °CJ ½ ³ Ú · °¾�� ½
À�ÁcÂ8Ã-Â�Ð ð Æ ÈÅÉ7Á}ÂâÉ7Ã9Ú3ÎcÈ-ÊÂ8Ã-È-ÂâÂ8ÎcÂ8Ã-äÕÐË}Ï�É7ÁcÂ�ÝJÂ8É7Â¹ÓRÉ7Â¹ÝçÙÔÚ3Ã-É�ÆqÓ8Ì ÂüÆ Î~}DÂ*û ¾ è ÁcÂâÙ\ËÈ9Æ �É�Æ ËÎ�Ã-Â8È-Ë}Ì ÍcÉ�Æ ËÎ�Æ È ° ×æ× Ú3É �)Ì }ÞÂ*û ¾á� È-Â¹ÓRËÎÔÝâÈ-Â8É2Ë}Ï ÙcÃ-ËÙ�ËÃ-É�Æ ËÎÔÚÌ¡Ó�ÁPÚ×�Ø�Â8Ã&Ö\É7ÁcÂ
l¡Â8ÎtÉ7Ã9ÚÌ D Ã-Â8Ã9ÚÝcÆqÚ3É7ËÃ · l D Ê ½ ÝJÂ8É7Â¹ÓRÉ7ËÃýÆ ÈàÙÔÌqÚÓRÂ¹Ý=Æ ÎÐØ�Â8ÉéÀ¼Â8Â8Î=É7Á}ÂÇÏøÃiËÎtÉ�ÏNÚÓRÂBË}ÏÔÉ7ÁcÂ� ¼ Ó8ÚÌ ËÃ9Æq×FÂ8É7Â8Ã-È�Ú3ÎÔÝâÉ7Á}Â	×BÚ3äÎcÂ8ÉæÓRË}ÆqÌ ¾ è ÁPÆ È�Ó ÁÔÚ×�Ø\Â8ÃBÓ8Ú3Î�Ø�ÂÅÊÂ8Ã-ÕçÍcÈ-Â¹ÏÑÍÔÌÔÆ Î5É7ÁcÂÙÔÆ ËÎÃ��ÙcÁcËÉ7ËÎQÈ-Â8ÙÔÚ3Ã&Ú3É�Æ ËÎ�Ú3ÎÔÝýÆ ÎýÉ7ÁcÂBÆqÝÂ8ÎtÉ�Æ ÷ÔÓ8Ú3É�Æ ËÎçË}ÏëÉ7ÁcÂ2Â¹Ì Â¹ÓRÉ7Ã-ËÎcÈ ¾è ÁcÂÉl Í{� Æ È�Ú3Î�Æ ÃiËÎÃ��È&Ó8Æ Î`É�ÆqÌqÌqÚ3É7ËÃ2È&Ú×FÙÔÌqÆ Îcä5Ó8ÚÌ ËÃ&Æq×FÂ8É7Â8Ã&Ö�Ú3Ù}ÙcÃ-Ë�ù�Æq×æÚ3É7Â¹Ì Õ �}¾���� m· Æ ÎtÉ7Â8Ã&ÚÓRÉ�Æ ËÎ�Ì Â8ÎcäÉ7ÁcÈ ½ Æ Î=ÝJÂ8ÙcÉ7ÁPÖ�Ú3ÎÔÝãÁÔÚ3Èå�· Ð ½Ð

³ î �)ÌCJ| Ð ð
³ µ ·7Û J ½ ³ ô · °¾ Ü ½

è ÁcÂ jÑÍ(� Æ ÈFÚÌ È-Ë	Ú3Î�Æ Ã-ËÎÃ��È&Ó8Æ Î`É�ÆqÌqÌqÚ3É7ËÃÞÈ&Ú×FÙÔÌqÆ Î}äâÓ8ÚÌ ËÃ&Æq×FÂ8É7Â8Ã9Ö¹ÈiÙÔÚ3ÎcÎÔÆ ÎcäâÚÞÃ&Ú3ÎcäÂÆ ÎüÙcÈ-Â8ÍÔÝËÃ&Ú3ÙÔÆqÝcÆ ÉúÕçË}Ï Ì¾�i ëuê Þ êªë ¿¾ Û ¾ è ÁcÂ jÑÍ{� ÁÔÚ3È¯ÚQÝJÂ8ÙcÉ7ÁÐË}Ï¼Ú3Ø�ËÍcÉ �}¾���� m Ö
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Wave Shifter
�

Sheets
�
X

Light 
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�

Y
�

Phototubes
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�

Right

Lead
�
Scintillator
�
Sandwich
�

Strip
�
Chamber
�

Z

To
wers

9
� 8
� 7
� 6
� 5
� 4

3
� 2

1
0
�

þ Æ äÍcÃ-Â °¾q¿° j � ÝcÆqÚ3äÃ9Ú×�Ë}Ï�Ú�È&Æ Îcä}Ì Â l � ¼HÀ¼Â¹ÝJäÂ ¾ è ÁcÂãÉ7Â8ÎüÉ7Ë&À�Â8Ã-È¯Ú3Ã-ÂÇÌqÚ3Ø�Â¹Ì Â¹Ý ÌÉ7ÁcÃiËÍcäÁ È Ö Ú3ÎÔÝ�É7ÁcÂBÌ Ë�Ó8Ú3É�Æ ËÎçË}ÏëÉ7ÁcÂÕl � ½ãÈ-É7Ã&Æ ÙÐÓ ÁÔÚ×�Ø�Â8Ã-ÈãÆ È@ÚÌ È-ËæÈiÁcË�À�Î ¾

Cathode

Strips

z

x
Anode Wires
�

(ganged in pairs)

þ Æ äÍ}Ã-Â °¾q¿ Û)j � Ù�ËÃ-É�Æ ËÎýË}Ï}É7ÁcÂ�ÓRÂ8Î`É7Ã&ÚÌcÂ¹Ì Â¹ÓRÉ7Ã-Ë}×æÚ3äÎcÂ8É�ÆqÓ|È-É7Ã&Æ ÙÐÓ ÁÔÚ×�Ø\Â8Ã ¾



PRQ PRQTSVU%WYX;Z�[\[\]5^6W(_`^6W6SVW%X;SaZ-_`baSdcVW9_aef]g[�b3h °)È
È&Æq×æÆqÌqÚ3Ã�É7ËæÉ7Á}ÂÉl Í(� Ö´Á}Ë�À¼Â8ÊÂ8ÃÅÆ É�ÁÔÚ3È�À�ËÃ-ÈiÂ>Â8ÎcÂ8Ã-äÕ¯Ã-Â8È-Ë}Ì Í}É�Æ ËÎÔÖ

å�· Ð ½Ð
³ î i)� ô �CJ| Ð ð

³ µ · �KJ ½ ³ ô · °¾�i ½
è ÁcÂFÙÔÌ ÍcäãÍcÙ}äÃ&ÚÝJÂæÓ8ÚÌ ËÃ&Æq×FÂ8É7Â8Ã�ÓRË�ÊÂ8Ã-È|É7ÁcÂ2Ù�Ë}ÌqÚ3ÃàÚ3Îcä}Ì Â>Ã-Â8ä}Æ ËÎjÏøÃ-Ë}× Û > É7Ë Û i?> ·¿¾q¿ ë}ê Þ ê)ë Û ¾ Ü ½ ¾ è ÁcÂ�É7ËÙÅÁÔÚÌqÏ9Ë}Ï9ËÎcÂ�ÙÔÌ ÍcäãÆ ÈZÈ-ÁcË&À�Î	Æ ÎâÓRÃ-ËÈ-ÈPÈ-Â¹ÓRÉ�Æ ËÎýÆ Î þ Æ äÍcÃiÂ °¾q¿��}¾� ÚÓ�ÁãÙÔÌ Í}ä�À¼Â¹ÝJäÂ�ÈiÙÔÚ3ÎcÈ ¿)� > Æ Î	Ú3ß¹Æq×�Í}É7ÁÔÖ9ÁcË�À¼Â8ÊÂ8Ã�ÏÑÃ-Ë}× ¿¾q¿ ë ê Þ ê)ë °¾q¿¿ ·7Û i > É7Ë ¿�� > ½É7ÁcÂ@ÈiÂ8ä}×FÂ8ÎtÉ�Ú3É�Æ ËÎ�Æ Îd¶=Æ ÈBÝJËÍcØÔÌ Â¹Ý}ÖÔÚ3ÎÔÝBÂ¹ÚÓ�ÁÐÉ7Ë�À¼Â8Ã2È-ÙÔÚ3ÎcÈFËÎÔÌ Õ i¾��?> ¾ è ÁcÂ8Ã-ÂâÆ ÈBÚ3ÎÂ¹Ì Â¹ÓRÉ7Ã-Ë}×æÚ3äÎcÂ8É�ÆqÓ�È-Â¹ÓRÉ�Æ ËÎ · D � ¼ ½ ÀÅÆ É7ÁÐÚ�ÈiÁcË�À¼Â8Ã�Ù�ËÈ&Æ É�Æ ËÎÐÝJÂ8É7Â¹ÓRÉ7ËÃ · D � ½ ½ Ö\ÏÑË}ÌqÌ Ë�À¼Â¹ÝØtÕ�ÚFÁÔÚÝJÃiËÎÔÆqÓ¼È-Â¹ÓRÉ�Æ ËÎ · D9Í{� ½ ¾è ÁcÂ D � ¼�Ó8ÚÌ ËÃ9Æq×FÂ8É7Â8Ã¯Æ È¯Ú	Ì Â¹ÚÝÃÏ3È&Ó8Æ Î`É�ÆqÌqÌqÚ3É7ËÃ�È&Ú×FÙÔÌqÆ Î}ä	ÉéÕ`Ù\Â¹Ö À@Æ É7Á�ÍcÎÔÆ ÉBÌqÚ-ÕÂ8Ã-ÈÓRË}×FÙ�ËÈ-Â¹ÝâË}Ï �}¾�� ×B× Ì Â¹ÚÝüÚ3ÎÔÝ � ×æ× È&Ó8Æ Î`É�ÆqÌqÌqÚ3É7ËÃ ¾ è ÁcÂ8Ã-ÂýÚ3Ã-Â ° Û ÌqÚ7ÕÂ8ÃiÈâÆ Î ÝJÂ8ÙcÉ7ÁÏøËÃ2ÚÞÉ7ËÉ�ÚÌtÉ7ÁÔÆqÓ"�tÎcÂ8ÈiÈ¼Ë}Ï�Ú3Ø�ËÍcÉ °¿�k m · Ã&ÚÝcÆqÚ3É�Æ ËÎüÌ Â8ÎcäÉ7Á ½ Ú3É¼ÎcËÃ&×æÚÌëÆ ÎÔÓ8ÆqÝJÂ8ÎÔÓRÂ ¾ è Á}ÂD � ¼ ÁÔÚ3È@Ú3ÎQÂ8ÎcÂ8Ã-äÕ¯Ã-Â8È-Ë}Ì ÍcÉ�Æ ËÎÇË}Ï

å�· Ð ½Ð
³ î ¿ Ü J| Ð ð

³ µ · ¿CJ ½ ³ ô · °¾�¾ ½

þ Æ äÍcÃ-Â °¾q¿�� j è ÁcÂÕl�Ã-ËÈ-È�È-Â¹ÓRÉ�Æ ËÎÇË}ÏëÍcÙcÙ�Â8ÃDÙÔÚ3Ã-ÉÞË}ÏëÉ7ÁcÂ2Â8ÎÔÝãÙPÌ ÍcäQÓ8ÚÌ ËÃ&Æq×FÂ8É7Â8Ã ¾
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è ÁcÂ D9Í{� Æ ÈàÚ3ÎüÆ Ã-ËÎÃ��È&Ó8Æ Î`É�ÆqÌqÌqÚ3É7ËÃ|È9Ú×FÙÔÌqÆ Îcä	Ó8ÚÌ ËÃ&Æq×FÂ8É7Â8Ã&ÖZÚ3ÙcÙcÃ-Ë&ù�Æq×æÚ3É7Â¹Ì Õ i�� m Æ ÎÝJÂ8Ù}É7ÁÔÖ�Ú3ÎÔÝãÁÔÚ3ÈÅÚ3ÎýÂ8ÎcÂ8Ã-äÕ¯Ã-Â8È-Ë}Ì Í}É�Æ ËÎQË}Ï
å�· Ð ½Ð

³ î ¾)ÌCJ| Ð ð
³ µ · �CJ ½ ³ ô · °¾�È ½

è ÁcÂ D � ¼ È-Á}Ë�À¼Â8Ã�×BÚ3ù�Æq×�ÍÔ× ÝJÂ8É7Â¹ÓRÉ7ËÃBÆ ÈæÌ Ë�Ó8Ú3É7Â¹Ý5Ú3Ø�ËÍcÉ Ü � m ÝJÂ8Â8Ù5À@Æ É7ÁÔÆ ÎçÉ7ÁcÂD � ¼çÖ|Ú3ÎÔÝ�Æ ÈüÓRËÎcÈ-É7Ã-ÍÔÓRÉ7Â¹ÝÐË}Ï¼ÉéÀ¼ËCÌqÚ7ÕÂ8Ã-È · ÝËÎÔÚ3É7Â¹Ý�y���{?Ú3ÎÔÝ�y û�{ ½ Ë}Ï¼È&Ó8Æ ÎtÉ�ÆqÌqÌqÚ3É�Æ Î}äÈ-É7Ã9Æ ÙcÈ ¾ è Á}Â2È-É7Ã&Æ ÙcÈ@Ú3ÃiÂ � ×æ× ÀÅÆqÝJÂ¹Ö�Ú3ÎÔÝãÃ-ËÍ}äÁÔÌ Õ¯È&Ò ÍPÚ3Ã-ÂBÆ Î=ÓRÃ-ËÈ-È|È-Â¹ÓRÉ�Æ ËÎ ¾�D ËÈ&Æ É�Æ ËÎÃ-Â8ÈiË}Ì ÍcÉ�Æ ËÎQË}ÏëÉ7ÁcÂ D � ½ýÆ È@Ú3Ø�ËÍcÉ ¿ ×æ× ¾
�9���9�o� ���(¢\§Ñ���(¨ª®����Ã£¥
¼BÍcËÎcÈPÙ�Â8ÎcÂ8É7Ã&Ú3É7Â¼É7ÁcÂ�É7Ã9ÚÓ���Æ ÎcäFÈ-ÕtÈiÉ7Â¹×FÈDÚ3ÎPÝ�É7ÁcÂ2Ó8ÚÌ ËÃ&Æq×FÂ8É7Â8ÃiÈ�Ì Â¹Ú7Ê�Æ Îcä2ÊÂ8Ã-ÕBÌqÆ É7É�Ì ÂÞÂ8ÎÃ�Â8Ã-äÕ ¾ è ÁcÂDÃ-Â¹Ú3È-ËÎÇÆ È|×�ÍcËÎcÈ�Ù}Ã-Ë�ÝÍÔÓRÂ>×�ÍÔÓ ÁÇÌ Â8È-È�Ø}Ã-Â¹×FÈ-È-É7Ã9Ú3ÁÔÌ ÍcÎcä?É7ÁÔÚ3ÎæÂ¹Ì Â¹ÓRÉ7Ã-ËÎ}È?Ú3ÎÔÝÉ7ÁcÂ8ÃiÂ¹ÏøËÃ-ÂÅÝJË>ÎcËÉ�Ù}Ã-Ë�ÝÍÔÓRÂÞÂ¹Ì Â¹ÓRÉ7Ã-Ë}×æÚ3äÎcÂ8É�ÆqÓ�È-Á}Ë�À¼Â8Ã-È&Ö}ÝÍcÂÞÉ7ËàÉ7ÁcÂ¹Æ ÃFÌqÚ3Ã-äÂ8Ã?×BÚ3È-È ¾ è ÁcÂ
l;m þ ×�ÍcËÎ�È-Õ`È-É7Â¹×FÈ � Ü i�� ÍcÈ-Â�É7ÁÔÆ ÈàÙcÃ-ËÙ�Â8Ã-ÉéÕçØ`ÕÇÙÔÌqÚÓ8Æ Î}äÐÝJÂ8É7Â¹ÓRÉ7ËÃ-ÈÅØ\Â8ÁPÆ ÎÔÝ�Â8ÎcËÍcäÁ×æÚ3É7Â8Ã9ÆqÚÌ ¾ ¼BÍcËÎcÈãÝJÂ8Ù�ËÈ&Æ Éà×æÆ ÎÔÆq×�ÍÔ×TÆ ËÎÔÆ ß¹Æ Î}äBÂ8ÎcÂ8Ã-äÕ�Æ ÎQÉ7Á}Â�Ó8ÚÌ ËÃ&Æq×FÂ8É7Â8Ã-È�×æÚ3É�Ó ÁcÂ¹ÝÀ@Æ É7Á�Ú2É7Ã9ÚÓ��jÆ ÎÇÉ7ÁcÂ�l º è ¾ è ÁcÂ�×FË}×FÂ8Î`É7ÍÔ× Ë}Ï\É7ÁcÂ8È-Â	×�Í}ËÎcÈÅÆ È�×FÂ¹Ú3È-ÍcÃiÂ¹ÝæØ`Õ	É7ÁcÂ¹Æ ÃØ�Â8ÎÔÝâÆ Î�É7Á}Â?ÈiË}Ì Â8ÎcË}ÆqÝcÚÌt÷cÂ¹ÌqÝ@ÍcÈ&Æ Îcä@É7ÁcÂ#l º è ¾ è ÁcÂãÓRÂ8ÎtÉ7Ã&ÚÌ�×�ÍcËÎ¯È-Õ`È-É7Â¹×�Æ È>Ó8Ú3ÙÔÚ3ØÔÌ ÂË}ÏFÝJÂ8É7Â¹ÓRÉ�Æ Îcä%×�Í}ËÎcÈ�À@Æ É7Á É7Ã9Ú3ÎcÈ-ÊÂ8Ã-È-ÂÐ×2Ë}×FÂ8ÎtÉ7ÍP×»·

ð�� ¿¾ � }DÂ*û�Ö¡É7ÁcÃ-ËÍ}äÁ)É7ÁcÂ¹Æ ÃÆ Î`É7Â8Ã&ÚÓRÉ�Æ ËÎçÀ@Æ É7ÁýÉ7ÁcÂ2ä}Ú3ÈãÚ3ÎÔÝãÈ-ÍcØ}È-Â¹Ò Í}Â8ÎtÉ>ÝJÃ&ÆqÏÑÉÞËÎýÉ7ÁcÂ2Ù}Ã-Ë�ÝÍÔÓRÂ¹ÝÅÂ¹Ì Â¹ÓRÉ7Ã-ËÎcÈ|É7Ë�À2Ú3Ã&ÝÉ7ÁcÂÐÚ3Î}Ë�ÝJÂ	ÀÅÆ Ã-Â8È ¾ è ÁcÂÐÝJÂ8É7Â¹ÓRÉ�Æ ËÎ�Ë}Ï�ÁÔÆ äÁd· ð ×�ÍcËÎcÈQÆ ÈæÊÂ8Ã-ÕCÆq×FÙ�ËÃ-É�Ú3Î`É�Ø�Â¹Ó8Ú3ÍcÈ-ÂÉ7ÁcÂ¹Æ Ãã×FËÈ-ÉÞÙcÃiËØÔÚ3ØÔÌ Â2È-ËÍcÃ9ÓRÂ�Æ È@ÚFÊÂ¹ÓRÉ7ËÃ?Ø�ËÈ-ËÎ=ÝJÂ¹Ó8Ú-Õ ¾è ÁcÂü×�ÍcËÎ È-ÕtÈiÉ7Â¹×FÈQÓRËÎcÈ&Æ È-É�Ë}Ï?ÏÑËÍcÃ�È-Â8ÙÔÚ3Ã&Ú3É7ÂQÈ-ÍcØcÈ-Õ`È-É7Â¹×FÈ j É7ÁcÂüÓRÂ8Î`É7Ã&ÚÌ�×�ÍcËÎÓ ÁÔÚ×�Ø�Â8Ã-È · l;¼�� ½ ÖZÉ7ÁcÂ5ÓRÂ8ÎtÉ7Ã&ÚÌ¼×�ÍcËÎÐÍcÙ}äÃ&ÚÝJÂ · l;¼ D ½ ÖZÉ7ÁcÂ5ÓRÂ8ÎtÉ7Ã&ÚÌ¼×�ÍcËÎÐÂ8ù`É7Â8ÎÃ�È&Æ ËÎ · l;¼#ý ½ Ö�Ú3ÎÔÝÅÉ7ÁcÂ2ØPÚ3Ã-Ã-Â¹Ì�×�Í}ËÎÐÝJÂ8É7Â¹ÓRÉ7ËÃ ·¡  ¼�� ½ ¾ è ÁcÂ   ¼��nÝJÂ8É7Â¹ÓRÉ7ËÃ�À2Ú3È�ÎcËÉÏÑÍÔÌqÌ ÕÐÆ Î`É7Â8äÃ&Ú3É7Â¹Ý�Æ ÎQÉ�Æq×FÂ	ÏÑËÃ|É7ÁcÂ¯Ú3ÎÔÚÌ Õ`È&Æ È&Ö}ØcÍcÉ�ÀÅÆqÌqÌ�Â8ÊÂ8Î`É7ÍÔÚÌqÌ ÕQÙcÃiË�Ê�ÆqÝJÂàÉ7Ã&Æ ääÂ8Ã9Ú3ØÔÌ ÂÓRË&ÊÂ8Ã&Ú3äÂ�Ø�Â8ÉéÀ¼Â8Â8Î ¿¾�Ì ë ê Þ ê-ë ¿¾��¾ þ Æ äÍcÃ-Â °¾q¿)� ÈiÁcË�À�È�ÚQÙÔÌ ËÉ�Ë}Ï¼É7Á}ÂQÂ*k\Â¹ÓRÉ�Æ ÊÂ×�ÍcËÎ=ÝJÂ8É7Â¹ÓRÉ7ËÃãÓRË�ÊÂ8Ã&Ú3äÂ	Æ Î Þ Ød¶BÈiÙÔÚÓRÂBÏøËÃ�É7ÁÔÆ È@Ú3ÎÔÚÌ Õ`È&Æ È ¾ è Ú3ØÔÌ Â °¾ Û ÈiÁcË�À�ÈÅÝJÂ8È&Æ äÎÙÔÚ3Ã9Ú×FÂ8É7Â8Ã-È�Ë}Ï}É7ÁcÂ�ÝÂ8É7Â¹ÓRÉ7ËÃ-È ¾è ÁcÂ6la¼¢�)ÝÂ8É7Â¹ÓRÉ7ËÃ�Ì Ë�Ó8Ú3É7Â¹Ý�ÝcÆ ÃiÂ¹ÓRÉ�Ì ÕàËÍcÉ7È&ÆqÝÂ�Ë}ÏJÉ7Á}Â2ÓRÂ8Î`É7Ã&ÚÌ&ÁÔÚÝJÃiËÎ¯Ó8ÚÌ ËÃ&Æq×2Â8É7Â8Ã&ÖÛ � ×�ÏøÃiË}×(É7Á}ÂãÆ Î`É7Â8Ã&ÚÓRÉ�Æ ËÎýÙ�Ë}Æ Î`É�Ö\Ú3ÎPÝ�ÓRË&ÊÂ8Ã-È�É7ÁcÂ?Ã-Â8ä}Æ ËÎ	Ë}Ï9ê Þ ê B Ì¾ Ü ¾V� ÉFÆ ÈàÝcÆ Ê�ÆqÝJÂ¹ÝÆ Î`É7Ë °�� Â¹Ú3È-É?Ú3ÎÔÝ °�� À¼Â8È-É ¿)�?> ��À¼Â¹ÝJäÂ8È ¾ � ÚÓ�ÁâÀ�Â¹ÝJäÂÅÓRËÎtÉ�ÚÆ ÎcÈ¼É7ÁcÃ-Â8ÂÅ×�ÍcËÎ5Ó�ÁÔÚ×�Ø�Â8Ã-ÈÚ3ÎÔÝüÂ¹ÚÓ�Á!×�Í}ËÎûÓ�ÁÔÚ×�Ø�Â8ÃçÓRËÎcÈ9Æ È-É7È�Ë}ÏFÏÑËÍcÃÇÌqÚ-ÕÂ8Ã-È¯Ë}Ï?ÏÑËÍcÃæÃiÂ¹ÓRÉ�Ú3ÎcäÍÔÌqÚ3Ã�ÝJÃ&ÆqÏÑÉÇÓRÂ¹ÌqÌ ÈÈ-É�Ú3ääÂ8ÃiÂ¹ÝQÆ Î	ËÃ&ÝJÂ8ÃÞÉ7Ë�Â¹ÌqÆq×BÆ ÎÔÚ3É7Â>ÁÔÆ É7ÈÞÙ�ËÈ&Æ É�Æ ËÎ=Ú×�ØÔÆ äÍÔÆ É�Æ Â8È ¾�� ÈiÉ�ÚÆ ÎÔÌ Â8È-È�È-É7Â8Â¹Ì�È-Â8ÎcÈ-ÂÀ@Æ ÃiÂ¼ÀÅÆ É7ÁQÚ2ÝcÆqÚ×FÂ8É7Â8Ã�Ë}Ï �)Ì£@ ×!Æ È�Ì Ë�Ó8Ú3É7Â¹Ý�Æ Î�É7ÁcÂ>ÓRÂ8ÎtÉ7Â8Ã�Ë}ÏÂ¹ÚÓ ÁçÓRÂ¹ÌqÌ ¾   Õ¯ÓRË}×2ÙÔÚ3Ã&Æ ÎcäÉ7ÁcÂ	ÝJÃ&ÆqÏÑÉ�É�Æq×2Â8È�ÏÑËÃæÚÌ É7Â8Ã-ÎÔÚ3É�Æ ÎcäüÌqÚ-ÕÂ8Ã-È&Ö\À¼Â@Ã-Â8ÈiË}Ì ÊÂÅÉ7Á}Â¯Ú×�ØÔÆ äÍÔÆ ÉúÕQË}Ï�À�ÁPÆqÓ�ÁçÈ&ÆqÝJÂÅË}ÏÈ-Â8Î}È-Â	À@Æ Ã-Â8È�É7ÁcÂÐ×�ÍcËÎ)ÙPÚ3È-È-Â¹Ý ¾ þ Æ äÍcÃ-Â °¾q¿ Ü È-Á}Ë�À�ÈÇÚMla¼¢� Ó�ÁÔÚ×�Ø�Â8ÃQÝJÃ&ÆqÏÑÉQÓRÂ¹ÌqÌ È ¾� ×�Í}ËÎüËØ@èNÂ¹ÓRÉ�Æ È�ÓRÃ-Â¹Ú3É7Â¹ÝýØtÕ�ÏøËÃ9×æÆ ÎcäüÚãÈ-É7ÍcØ¥¤âÏÑÃ-Ë}×�ÁÔÆ É7ÈâÆ Î�É7ÁcÂQ×�Í}ËÎ�Ó�ÁÔÚ×�Ø�Â8Ã-È×æÚ3É�Ó ÁÔÆ Îcä5Æ É�É7ËÇÚ3ÎýÂ8ù`É7Ã&Ú3Ù�Ë}ÌqÚ3É7Â¹Ý l º è É7Ã&ÚÓ�� ¾è ÁcÂ6la¼ D ÓRËÎ}È&Æ È-É7È�Ë}Ï}Ú�È-Â¹ÓRËÎPÝ?È-Â8É¡Ë}Ï}×�ÍcËÎýÓ�ÁÔÚ×�Ø�Â8Ã-È�Ø�Â8ÁÔÆ ÎÔÝÅÚÝcÝcÆ É�Æ ËÎÔÚÌ Ü Ì Ó8×Ë}ÏLÈ-É7Â8Â¹Ì�Æ Î�É7ÁcÂDÃ-Â8ä}Æ ËÎ �)�?>AB ± B È)Ì?>+¾ è Á}ÂFÓ ÁÔÚ×�Ø�Â8Ã-È�Ú3ÃiÂ¼÷}ùtÂ¹ÝãÌ Â8ÎcäÉ7ÁÇÆ Î�°2Ú3ÎÔÝãÏÑËÃ&×
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- CMX - CMP - CMU
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þ Æ äÍcÃ-Âzµ ¾q¿)� j ¼BÍcËÎ=ÝJÂ8É7Â¹ÓRÉ7ËÃãÓRË�ÊÂ8Ã&Ú3äÂ ¾

è Ú3ØÔÌ Â�µ ¾ Û)j m�Â8È9Æ äÎÐÙÔÚ3Ã&Ú×2Â8É7Â8Ã-È>Ë}ÏZÉ7ÁcÂQ×�Í}ËÎ ÝJÂ8É7Â¹ÓRÉ7ËÃ-È	Ú3ÉÕl;m þ ¾¶D Æ ËÎ Æ Î`É7Â8Ã&ÚÓRÉ�Æ ËÎÌ Â8ÎcäÉ7ÁcÈÅÚ3ÎPÝý×�ÍPÌ É�Æ ÙÔÌ Â>È&Ó8Ú3É7É7Â8Ã&Æ Î}äçÚ3Ã-Â�ÓRË}×2ÙcÍcÉ7Â¹ÝQÚ3ÉÅÚ2Ã-Â¹ÏÑÂ8Ã-Â8ÎÔÓRÂ�Ú3Î}ä}Ì Â>Ë}ÏV± î È)Ì > Æ Î
l;¼¢� Ú3ÎPÝÕl;¼ D Ï)l;½ D Ö\Ú3É2Ú3Î5Ú3Îcä}Ì Â?Ë}Ï:± î �)�?> Æ Î�la¼#ý!Ï)l;½�ý�Ö}Ú3ÎÔÝàÈ-ÁcË&À�É7Á}Â�Ã&Ú3ÎcäÂË}ÏcÊ�ÚÌ ÍcÂ8ÈÅÏÑËÃ�É7ÁcÂ   ¼�� ¾ ·¹¸fº ·¹¸f»½¼¾·¹¿À» ·¹¸FÁ¶¼Â·¹¿?Á ÃÄ¸fº·¹ÅIÆhÇÉÈËÊÍÌhÇ Î ÏKÎ?ÐÒÑÂÓ Ô Î ÏKÎ?ÐÒÑÂÓ Ô Ñ¾Ó ÔÕÐÖÎ ÏKÎÀÐ�×hÓ Ñ ×ÍÓ ÑÕÐØÎ ÏKÎ?Ð�×ÍÓ Ù
Ú ÈËÛÝÜ�ÞßÞªà?á¾ÇAâÉÈËÅÍãËãÄãËÇÉâäÞ¯ÛåÅÍæ ç¾Ó ÔÍèêé¥Ô¾Ó ëÍÙìâäí çÂÓ ÙêéÒ×¡ÙEâÉí ç¾Ó Ù[éÒ×îÙìâÉí çÂÓ Ùêé¥è¾Ó ïìâäí
Ú ÈËÛÝÜ�ÞßÞªà?á¾ÇAðÝÇäæ?ÌÍÞªñ çhçÍÔ�âÉí ÔhïÍÑ�âÉí ×¡èhÑEâäí ëÍÔÍë�âÉí¸fÊÍòdóÀÈªÛåÜ�ÞôÞ¯Ûåí^Ç èhÑÍÑ�æ?ã ×ÍÓ ï�õKã ×ÍÓ ïEõKã èhÑÍÑ^æ?ã
ö ÅÍÞªÊÍð÷óÀÈªÛåÜ�ÞôÞ¯à?á¾ÇÉã çÍëÍÑhï ×¡Ñ¾øîÔ çÍçhÑÍè ×ÍøîçÍè¿ÀâÉÛåæaÞªÛùÓêâÉÅÍàÀæaÞªÇÉÈÒÞ¯ñÀÛÝâ¡úûæ?Çäãªã çÂÓ Ù^âÉí ×ÍÓ ÙEâäí çÂÓ Ù^âäí¿ÀâÉÛåæaÞªÛùÓêâÉÅÍàÀæaÞªÇÉÈÒüôÛåó?Þ¯ñ ëhÑ^âÉí ëhÑ�ýêïhÑ^âÉí ×Íø¶âÉí¿ÀâÉÛåæaÞªÛùÓêâÉÅÍàÀæaÞªÇÉÈÒðåÇÉæ?ÌhÞ¯ñ ëhçÍÑ�âÉí ×¡èhÑEâäí ×¡èÍÑ�âÉí
ö ÅÍÞªÊÍð÷âäÅÍà?æûÞªÇÉÈËã çÍÔhþ ëÍçhï èÍÔhï»ÿÛÝÅhæxÛåæûÞ¯ÇäÈªÊhâÉÞ¯ÛåÅÍæ¬ðåÇÉæ?ÌhÞ¯ñ ×ÍÓ Ù øÍÓ è Ô¾Ó ç ÔÂÓ ç^ýêçÍÑ¸fÛÝæ?ÛåíìàÀí ó?ÇäÞ¯ÇäâÉÞ¯Êhá?ðåÇ£íEà?ÅÍæ
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Radial centerline
Muon track

55 mm

To pp interaction vertex

þ Æ äÍcÃ-Âfµ ¾q¿ Ü)j è ÁcÂæÓRÃ-ËÈ-È/��È-Â¹ÓRÉ�Æ ËÎÔÚÌ´Ê�Æ Â8ÀCË}ÏPÝJÃ&ÆqÏÑÉ�É7ÍcØ�Â8ÈàÆ ÎÐÚ�×�ÍcËÎÐÓ�ÁPÚ×�Ø�Â8Ã ¾æ� È-É7ÍcØÆ È�ÏøËÃ9×FÂ¹ÝQÏÑÃ-Ë}×!É7Á}ÂàÉ7Ã&Ú�èNÂ¹ÓRÉ7ËÃ-ÕýË}Ï�Ú�×�ÍcËÎçÙÔÚ3È-È9Æ ÎcäæÉ7ÁcÃ-ËÍ}äÁQÉ7ÁcÂ¯Ó�ÁÔÚ×�Ø�Â8Ã&ÖÔÚ3ÎPÝ�É7ÁcÂÈ-É7Í}Ø=Æ È@×æÚ3É�Ó ÁcÂ¹Ý�É7ËÇÚ2É7Ã&ÚÓ��	É7ËæØ�Â¹ÓRË}×FÂâÚ?Ã-Â¹ÓRËÎcÈ-É7Ã-ÍPÓRÉ7Â¹ÝQ×�ÍcËÎ ¾

Ø�Ë�ùÐÚ3ÃiËÍcÎÔÝBÉ7ÁcÂâÓRÂ8Î`É7Ã&ÚÌ¡ÝJÂ8É7Â¹ÓRÉ7ËÃ ¾ è ÁcÂ>Ù}È-Â8ÍÔÝJËÃ&Ú3ÙPÆqÝcÆ ÉéÕÐÓRË&ÊÂ8Ã&Ú3äÂæÉ7Á`ÍcÈ�Ê�Ú3Ã&Æ Â8ÈFÀ@Æ É7ÁÚ3ß¹Æq×�ÍcÉ7Á Ú3ÈFÈ-ÁcË&À�Î�Æ Î þ Æ äÍcÃ-Â µ ¾q¿)�¾ è ÁcÂ	Æ ÎcÎcÂ8Ã�Ú3ÎÔÝBËÍcÉ7Â8ÃFÈ-ÍcÃ&ÏNÚÓRÂ8ÈFË}Ï\É7ÁcÂýÝJÂ8É7Â¹ÓRÉ7ËÃÚ3Ã-Â�ÌqÆ ÎcÂ¹ÝÇÀ@Æ É7Á�È&Ó8Æ Î`É�ÆqÌqÌqÚ3É7ËÃæÙÔÌqÚ3ÎcÂ8È · l;½ D ½ É7ËÇÙcÃiË�Ê�ÆqÝJÂ�É�Æq×BÆ Îcä)Æ ÎÔÏøËÃ9×æÚ3É�Æ ËÎCÏøËÃãÉ7ÁcÂÉ7Ã&Æ ääÂ8Ã?È-Õ`È-É7Â¹× ¾è ÁcÂÇÓRÂ8Î`É7Ã&ÚÌ�Â8ù`É7Â8ÎcÈ&Æ ËÎ%ÓRËÎcÈ&Æ È-É7ÈÅË}ÏDÓRËÎÔÆqÓ8ÚÌ�È-Â¹ÓRÉ�Æ ËÎjË}ÏÞÝJÃ&ÆqÏÑÉ2É7ÍcØ�Â8È · l;¼Õý ½ Ú3ÎÔÝÈ&Ó8Æ Î`É�ÆqÌqÌqÚ3É�Æ ËÎ/ÓRËÍcÎtÉ7Â8ÃiÈ · l;½�ý ½ Ì Ë�Ó8Ú3É7Â¹Ý(Ú3É¯Â¹ÚÓ Á(Â8ÎÔÝ=Ë}ÏÞÉ7Á}Â ÓRÂ8ÎtÉ7Ã&ÚÌ2ÝÂ8É7Â¹ÓRÉ7ËÃjÚ3ÎÔÝÂ8ù`É7Â8ÎÔÝcÆ ÎcäçÆ ÎýÙ�Ë}ÌqÚ3Ã@Ú3Îcä}Ì Â�ÏÑÃ-Ë}× � µ > É7Ë �)�?> · Ì¾ Ü B ê Þ ê B�¿¾�Ì ½ ¾
�9���9�	� 
ì�9®Ù¦"§9¢@�¦"©$¬ � ¢@§(¦,©�¢\£¥
l;m þ ×FËÎPÆ É7ËÃ-È�É7ÁcÂBÆ ÎcÈiÉ�Ú3ÎtÉ�Ú3ÎcÂ8ËÍ}ÈÅÌ ÍÔ×æÆ Î}ËÈ&Æ ÉéÕ¯Ë}Ï}É7ÁcÂ è Â8Ê´Ú3É7Ã-ËÎQÍcÈ&Æ ÎcäQÚ#l�ÁcÂ8Ã-Â8ÎÃ�Ë&ÊÔ ÍÔ×æÆ ÎcËÈ&Æ ÉúÕ�l¡ËÍcÎ`É7Â8Ã · l Ô l ½ � Ü ¾��³i)Ì��é¾ è ÁcÂ8Ã-ÂàÚ3ÃiÂ�ÉéÀ¼ËÉl Ô l)ÝJÂ8É7Â¹ÓRÉ7ËÃ?×2Ë�ÝJÍPÌ Â8È|Æ ÎæÉ7ÁcÂl;m þ ÝJÂ8É7Â¹ÓRÉ7ËÃ|Æ ÎcÈ-É�ÚÌqÌ Â¹ÝãÆ ÎýÚ�y Û �iÝJÂ8äÃ-Â8ÂÞÁcË}Ì Â8Èh{`Æ ÎcÈ&ÆqÝÂ�É7ÁcÂìl;m þ Â8ÎPÝ�ÙÔÌ Í}äãÓ8ÚÌ ËÃ&Æq×2Â8É7Â8Ã&ÖÀ�ÁPÆqÓ�Á�ÓRË�ÊÂ8Ã-È2É7ÁcÂ@Ã-Â8ä}Æ ËÎ Û ¾�izB ê Þ ê B`�}¾�i¾ � ÚÓ Á�l Ô lû×2Ë�ÝJÍPÌ Â�ÓRËÎcÈ&Æ È-É7ÈFË}Ï �R¾ É7ÁÔÆ ÎÔÖÌ ËÎcä}ÖZÓRËÎÔÆqÓ8ÚÌqÖcä}Ú3È/��÷ÔÌqÌ Â¹ÝcÖ@l¡Á}Â8Ã-Â8ÎÃ�Ë�ÊüÓRËÍcÎ`É7Â8Ã-È ¾
n3o� |���� ���!y pfz:x����3s{z������á�Rs{���
è Á}Â l;m þ Â¹Ì Â¹ÓRÉ7Ã-ËÎÔÆqÓRÈãÈ-Õ`È-É7Â¹×FÈ>ÁÔÚ-ÊÂBÈ-Í}ØcÈ-É�Ú3Î`É�ÆqÚÌqÌ Õ�Ø\Â8Â8Î�ÚÌ É7Â8Ã-Â¹Ý	É7ËýÁPÚ3ÎÔÝcÌ ÂæÃ-Í}Î �Ç�ÚÓ8ÓRÂ¹Ì Â8Ã&Ú3É7ËÃ?ÓRËÎÔÝcÆ É�Æ ËÎcÈ ¾ è ÁcÂ?Æ ÎÔÓRÃ-Â¹Ú3È-Â¹ÝãÆ ÎcÈ-É�Ú3Î`É�Ú3ÎcÂ8ËÍcÈÞÌ ÍÔ×æÆ Î}ËÈ&Æ ÉéÕ>ÃiÂ¹Ò ÍÔÆ ÃiÂ8È¼Ú�È&Æq×æÆqÌqÚ3ÃÆ ÎÔÓRÃiÂ¹Ú3È-ÂÇÆ Î ÝcÚ3É�ÚãÉ7Ã9Ú3ÎcÈ&ÏÑÂ8Ã2Ã&Ú3É7Â8ÈâÚ3ÎÔÝâÉ7Á}Â�Ã-Â¹ÝJÍÔÓRÂ¹ÝâÈ-Â8ÙPÚ3Ã&Ú3É�Æ ËÎÐØ�Â8ÉéÀ¼Â8Â8Î�ÚÓ8ÓRÂ¹Ì Â8Ã&Ú3É7ËÃØcÍ}ÎÔÓ�ÁcÂ8ÈÅÚ?ÎcÂ8ÀáÚ3Ã&Ó ÁÔÆ É7Â¹ÓRÉ7ÍcÃ-Â¯ÏøËÃ�É7Á}Â>Ã-Â¹ÚÝJËÍcÉ�È-ÕtÈiÉ7Â¹× ¾� Î�É7ÁÔÆ È>ÈiÂ¹ÓRÉ�Æ ËÎÔÖ � Ø�Â8ä}Æ Î�À@Æ É7Á�ÚÅØcÃ&Æ Â¹Ï�ÝJÂ8È&ÓRÃ&Æ Ù}É�Æ ËÎüË}Ï É7Á}ÂQÏøÃ-ËÎ`É2Â8ÎÔÝâÂ¹Ì Â¹ÓRÉ7Ã-ËÎPÆqÓRÈÏÑËÃDÉ7ÁcÂ|È9ÆqÌqÆqÓRËÎÐÝJÂ8É7Â¹ÓRÉ7ËÃ&Ö�Ó8ÚÌ ËÃ&Æq×FÂ8É7Â8ÃàÚ3ÎPÝ�×�ÍcËÎ¯È-Õ`È-É7Â¹×FÈ ¾æ� É7ÁcÂ8ÎüÝJÂ8È9ÓRÃ&Æ Ø�Â�É7ÁcÂ�ÝcÚ3É�Ú



PRQ �RQd^;b! `b3Â%^ SV_a]#"�"-W9_�Æ%${Æ�S�W(efÆ ÛÛ
ÚÒ ÍÔÆ È9Æ É�Æ ËÎQÈ-Õ`È-É7Â¹× · m �!& ½ Ú3ÎÔÝÅÉ7Ã9Æ ääÂ8Ã|È-Õ`È-É7Â¹×FÈ ¾
�9�on9�"� �{£¥¢\§æ©('*)¸§9¤+)Gä"�Ãã&©�£¥¢@§9¦"ã&
è ÁcÂ2È&ÆqÌqÆqÓRËÎçÈ&Æ äÎÔÚÌ ÈãÚ3Ã-Â>Ã-Â¹ÚÝJËÍ}É�Ø`Õ�ËÎÃ��Ø�Ë}Ú3Ã&Ý}Ö´Ã&ÚÝcÆqÚ3É�Æ ËÎÇÁÔÚ3Ã&ÝJÂ8ÎcÂ¹Ý l;¼ º ½ýÓRÍcÈ-É7Ë}×Æ ÎtÉ7Â8äÃ&Ú3É7Â¹Ý�Ó8Æ Ã9ÓRÍÔÆ É7ÈFÀ�ÁÔÆqÓ�Á)Ú3Ã-Â	×FËÍcÎ`É7Â¹Ý�ËÎ�Ú3Î5Â¹Ì Â¹ÓRÉ7Ã&ÆqÓ8ÚÌ\Á`Õ`ØcÃ&ÆqÝBËÎçÉ7Á}Â@È-Í}Ã&Ï ÚÓRÂ@Ë}ÏÉ7ÁcÂDÈ&ÆqÌqÆqÓRËÎçÝJÂ8É7Â¹ÓRÉ7ËÃiÈ ¾æ� ÎPÓ8Ì ÍÔÝcÆ ÎcäFØ�ËÉ7Á�È&ÆqÝJÂ8È�Ë}Ï¹É7ÁcÂàÝJÂ8É7Â¹ÓRÉ7ËÃ-È�É7ÁcÂ8Ã-ÂàÚ3Ã-Â �)� Ó ÁÔÆ ÙcÈ|Æ ÎQÚÀ�Â¹ÝJäÂFÀ@Æ É7Á ¿ µ?À¼Â¹ÝJäÂ8È�Ù�Â8ÃDØÔÚ3Ã-ÃiÂ¹ÌLÂ8ÎÔÝ	Ú3ÎPÝàÈ9Æ ùBØÔÚ3Ã-ÃiÂ¹Ì¹Â8ÎPÝJÈ>Æ Î	É7ËÉ�ÚÌ ¾ � ÚÓ Á	Ã-Â¹ÚÝJËÍcÉÓ�ÁÔÆ ÙçÈ-Â8É · ½�û3ý Û ½ ÁÔÚ3È ¿ µ ¾ Ó ÁÔÚ3ÎcÎcÂ¹Ì È&ÖëÂ¹ÚÓ ÁçÀÅÆ É7Á�Ú�Ó�ÁÔÚ3ÃiäÂ*��È-Â8ÎcÈ&Æ É�Æ ÊÂÇÚ×2ÙÔÌqÆ ÷cÂ8Ã&ÖÔÚ � µ��ÓRÂ¹ÌqÌëÝJÍPÚÌ ��Ù\ËÃiÉ7Â¹Ý2ÙÔÆ Ù�Â¹ÌqÆ ÎcÂ�ÀÅÆ É7ÁçÏÑËÍcÃ?ÚÝcÝ}Æ É�Æ ËÎÔÚÌëÓRÂ¹ÌqÌ È>ÏÑËÃ�ØcÍRkëÂ8Ã-È9Ö}Ú3ÎÔÝ�Ú3Î � m6l ¾ è Á}ÂÓ�ÁÔÆ ÙcÈ�ÏÑÃ-Ë}×�Â¹ÚÓ Á5À�Â¹ÝJäÂ	Ú3Ã-ÂÅÃ-Â¹ÚÝBËÍcÉ�Ë&ÊÂ8Ã2÷cÊÂàÁÔÆ äÁ�ÝJÂ8ÎcÈ9Æ ÉéÕÐÆ Î`É7Â8Ã&ÓRËÎcÎcÂ¹ÓRÉ7È · Í m � ½ ÖËÎcÂ�Ù�Â8ÃBÌqÚ7ÕÂ8Ã ¾ è Á}Â Í m � { È�ÏøÃiË}×�Â¹ÚÓ�Á=À�Â¹ÝJäÂQÚ3ÃiÂÇÓRËÎcÎcÂ¹ÓRÉ7Â¹Ý¯É7ËjÚÅÙ\ËÃiÉ�Ó8Ú3Ã9Ý · D l ½À@Æ É7ÁýÚ�ÁPÆ äÁ	ÝÂ8ÎcÈ&Æ ÉéÕ¯ÓRËÙcÙ�Â8Ã�Ó8Ú3ØÔÌ ÂàÌ Ë�Ó8Ú3É7Â¹ÝBÚ3Ã-ËÍcÎÔÝ�É7ÁcÂDÙ�Â8Ã&Æ ÙcÁcÂ8Ã-Õ2Ë}ÏLÉ7ÁcÂDØÔÚ3Ã-Ã-Â¹Ì�Â8ÎÔÝJÈ ¾è ÁcÂ D l ÝJÂ¹ÓRË�ÝÂ8È�É7ÁcÂ@ÓRËÎ`É7Ã-Ë}ÌÈ9Æ äÎÔÚÌ È?ÏÑÃ-Ë}× É7Á}ÂÞ÷cØ�Â8Ã|Æ ÎtÉ7Â8Ã9Ï ÚÓRÂ|Ø\Ë}Ú3Ã9Ý · þ �   ½ ¾)� Ì È-ËâÚ3ÉÉ7ÁcÂ D l�ÖJÉ7ÁcÂ@Ú3ÎÔÚÌ Ëä¯ÝcÚ3É�ÚÖ\ÚÌ Ã-Â¹ÚÝJÕQÆ ÎÇÝcÆ ä}Æ É�ÚÌ\ÏÑËÃ&×æÖ}Ú3ÃiÂ@ÓRËÎtÊÂ8ÃiÉ7Â¹Ý�ÏÑÃ-Ë}× Â¹Ì Â¹ÓRÉ7Ã9ÆqÓ8ÚÌ¹É7ËËÙcÉ�ÆqÓ8ÚÌLÈ9Æ äÎÔÚÌ È�Ø`ÕQÝJÂ8ÎcÈiÂ�ËÙcÉ�ÆqÓ8ÚÌ\Æ ÎtÉ7Â8Ã&ÏNÚÓRÂæ×FË�ÝJÍÔÌ Â8È · m º-� ¼�{ È ½ ¾ � ÚÓ Á�m º-� ¼ ÝJÃ&Æ ÊÂ8ÈÚÞÃ&Æ ØcØ�ËÎ�Ë}Ï`ËÙcÉ�ÆqÓ8ÚÌt÷cØ�Â8Ã-È?Ú3É � Û ¼ Í ßãÚ3ÙcÙ}Ã-Ë�ù�Æq×æÚ3É7Â¹Ì Õ ¿)Ì ×(É7ËËû!¼ � ÓRÃ9Ú3É7Â8È2Ì Ë�Ó8Ú3É7Â¹ÝËÎ�É7ÁcÂ|È&ÆqÝJÂ?Ë}Ï`É7ÁcÂ!l;m þ ÝJÂ8É7Â¹ÓRÉ7ËÃ ¾ è ÁÔÆ È�ÁPÆ äÁÔÌ Õ�ÙÔÚ3Ã&ÚÌqÌ Â¹ÌtÃ-Â¹ÚÝJËÍ}É�Ù�Â8Ã&×æÆ É7È¼É7ÁcÂ�Â8Î`É�Æ Ã-ÂÝJÂ8É7Â¹ÓRÉ7ËÃ�É7Ë�Ø\ÂFÃ-Â¹ÚÝæËÍcÉàÆ Î=Ú3ÙcÙ}Ã-Ë�ù�Æq×æÚ3É7Â¹Ì Õ ¿)Ì^@ È ¾è ÁcÂæÓ8ÚÌ ËÃ&Æq×FÂ8É7Â8Ã � m%l�Ã-Â¹ÚÝJËÍcÉ@Æ È�ØÔÚ3È-Â¹ÝÅËÎýÉ7ÁcÂ &-� � · l¡ÁÔÚ3Ã-äÂ � ÎtÉ7Â8äÃ9Ú3É�Æ ÎcäçÚ3ÎÔÝ� ÎÔÓRË�ÝcÆ Îcä ½ Ó�ÁÔÆ ÙÎ� i¿�� Ö�ÚçÓRÍcÈ-É7Ë}× ×�ÍÔÌ É�Æ ��Ã&Ú3Îcä}Æ Îcä)Ó8Æ Ã&ÓRÍPÆ É ¾�� û!¼ � ØÔÚ3È-Â¹Ý�ÏøÃiËÎtÉ���Â8ÎÔÝØ\Ë}Ú3Ã9ÝæÓ8Ú3Ã-Ã&Æ Â8È�É7ÁcÂ &-� � Ö�Ú@ÓRË}×æ×FÂ8Ã&Ó8ÆqÚÌ � m%l�ÖcÚ3ÎÔÝ þ D } � ØÔÚ3È-Â¹ÝæÓ8Æ Ã9ÓRÍÔÆ É7È�É7Ë@Ù�Â8Ã&ÏøËÃ9×ÙÔÆ Ù�Â¹ÌqÆ Îcä}Ö�ØcÍRkëÂ8Ã&Æ Î}ä}Ö�Ú3ÎÔÝ	É7Á}ÂÇÓRÃ-Â¹Ú3É�Æ ËÎjË}ÏZÉ7Ã9Ú3ÎcÈ-ÊÂ8Ã-È-Â*��Â8Î}Â8Ã-äÕ�È-ÍÔ×FÈBÏÑËÃàÉ7Á}ÂæÉ7Ã&Æ ääÂ8Ã ¾� È&Æq×FÙÔÌqÆ ÷}Â¹ÝÐÊÂ8ÃiÈ&Æ ËÎ Ë}ÏDÉ7ÁcÂ &-� � ÝJÂ8È&Æ äÎ�Æ È	ÍcÈ-Â¹Ý�ÏÑËÃÐÚÌqÌ�ÈiÁcË�À¼Â8ÃÐ×æÚ3ù�Æq×�ÍÔ× Ú3ÎÔÝÙcÃ-Â8È-ÁcË&À�Â8ÃÅÝJÂ8É7Â¹ÓRÉ7ËÃ-È ¾è ÁcÂDä}ÚÆ ÎæË}Ï¹É7ÁcÂ�l;¼��üÈiÕtÈ-É7Â¹× Æ È�Ã-Â¹ÝJÍÔÓRÂ¹Ý�Ú3ÎPÝ?É7ÁcÂàÓ�ÁÔÚ×�Ø�Â8Ã-È�ËÙ�Â8Ã&Ú3É7ÂàÆ ÎæÙ}Ã-ËÙ�ËÃÇ�É�Æ ËÎÔÚÌ\Ã-Â8ä}Æq×FÂQÏÑËÃ2É7ÁcÂãÁÔÆ äÁ Ì ÍÔ×æÆ Î}ËÈ&Æ ÉéÕçÃ-ÍcÎcÎPÆ ÎcäBË}ÏZÃ-ÍcÎ �Ç�8¾R� Î5ËÃ&ÝJÂ8Ã2É7ËÐÆq×FÙPÌ Â¹×FÂ8ÎtÉÉ7ÁÔÆ È|Ù}Ã-Â*�iÚ×FÙÔÌqÆ ÷cÂ8ÃiÈ|À2Ú3ÈãÆ Î}È-É�ÚÌqÌ Â¹Ý�É7ËâÉ7Á}ÂàÂ8ÎÔÝBË}Ï\É7ÁcÂ�l;¼¢�!Ó ÁÔÚ×�Ø\Â8ÃiÈ ¾ è Á}ÂàËÍcÉ7ÙcÍ}ÉË}ÏZÉ7Á}ÂæÙcÃ-Â*�iÚ×FÙ}È�ÝJÃ&Æ ÊÂÇÚ×2ÙÔÌqÆ ÷cÂ8ÃÇ��È-ÁPÚ3Ù\Â8Ã/�iÝcÆ È&ÓRÃ&Æq×æÆ ÎPÚ3É7ËÃ · � ½Ãm ½ Ó8Ú3Ã&ÝJÈ9Ö�ÏÑË}ÌqÌ Ë�À¼Â¹ÝQØ`Õè m6l�{ È ¾è ÁcÂ?ÁÔÚÝJÃ-ËÎ�Ó8ÚÌ ËÃ&Æq×FÂ8É7Â8ÃiÈ&Ö`È&Ó8Æ Î`É�ÆqÌqÌqÚ3É7ËÃ-È&ÖZ×�ÍcËÎ�Ó�ÁÔÚ×�Ø�Â8Ã-È&Ö�Ú3ÎÔÝ@É7ÁcÂ�ÓRÂ8ÎtÉ7Ã9ÚÌ�ÝJÃ&ÆqÏÑÉÓ�ÁÔÚ×�Ø�Â8Ã@ÚÌqÌ´Ã-Â¹Ò�ÍÔÆ Ã-Â è m6l�{ ÈãÏøËÃ�Ã-Â¹ÓRËÃ&ÝcÆ Îcä�È9Æ äÎÔÚÌ´É�Æq×FÂ8È ¾
�9�on9��� �-,/.
è ÁcÂ�ÝcÚ3É�Ú�ÚÓ8Ò ÍPÆ È&Æ É�Æ ËÎ)È-Õ`È-É7Â¹× Æ È�Ã-Â8ÈiÙ\ËÎ}È&Æ ØÔÌ Â�ÏøËÃQÓRË}ÌqÌ Â¹ÓRÉ�Æ Îcä�ÝcÚ3É�Ú�ÏøÃ9Ú3ä}×FÂ8ÎtÉ7ÈçÏøÃ-Ë}×ÏøÃ-ËÎ`É���Â8ÎÔÝ�Â¹Ì Â¹ÓRÉ7Ã-ËÎÔÆqÓRÈ�È-Õ`È-É7Â¹×FÈÞÏÑËÃÔÂ8ÊÂ8Î`É7È�È&Ú3É�Æ È&ÏÑÕ�Æ Î}ä�É7ÁcÂ Ô Â8ÊÂ¹Ì �Éµ�É7Ã&Æ ääÂ8Ã�Ú3ÎÔÝ�È-Â8ÎÔÝcÆ Î}äÉ7ÁcÂ¹×)É7Ë?É7ÁcÂ Ô Â8ÊÂ¹Ì � Û É7Ã&Æ ääÂ8Ã¡È-ÍcØ}È-ÕtÈiÉ7Â¹× ¾ è Á}Â8Ã-Â?ÓRË}×FÙPÌ Â8É7Â�Â8ÊÂ8Î`É7È�Ú3Ã-Â¼ØcÍÔÆqÌ É¼Ú3ÎPÝà×FËÃ-ÂÈ-ËÙcÁÔÆ È-É�ÆqÓ8Ú3É7Â¹ÝÐÚÌ äËÃ&Æ É7ÁÔ×FÈBÓ8ÌqÚ3È-È9ÆqÏøÕçÂ8ÊÂ8ÎtÉ7ÈâÚ3ÎÔÝ�ÝJÂ8É7Â8Ã&×æÆ Î}ÂÅÀ�ÁcÂ8É7ÁcÂ8ÃFÉ7ÁcÂ8ÕQÈiÁcËÍÔÌqÝ�Ø�ÂÈ&Ú7ÊÂ¹Ý ¾ � ÊÂ8Î`É7ÈÇÙÔÚ3ÈiÈ&Æ Îcä�É7ÁcÂ Ô Â8ÊÂ¹Ì � Û É7Ã&Æ ääÂ8Ã�ÓRÃ&Æ É7Â8Ã&ÆqÚ�Ú3Ã-Â�È-Â8Î`ÉýÉ7Ëû×æÚ3È-ÈÇÈ-É7ËÃ&Ú3äÂ ¾è ÁcÂãËÎÔÌqÆ ÎcÂÇÓRË}×2ÙcÍcÉ�Æ Îcä	È-Õ`È-É7Â¹×�Ù}Ã-Ë�Ê�ÆqÝJÂ8È>ÙcÃiË�ÓRÂ8È-ÈiÂ8È>É7ÁÔÚ3É�ÓRËÎ`É7Ã-Ë}Ì�Ú3ÎÔÝÐ×FËÎÔÆ É7ËÃ>É7ÁcÂÏøÍcÎPÓRÉ�Æ ËÎÔÆ Îcä�Ë}Ï}É7ÁcÂ�ÝJÂ8É7Â¹ÓRÉ7ËÃ�Ú3ÎÔÝýÝcÚ3É�ÚBÚÓ8Ò ÍÔÆ É�Æ ËÎÇÈ-Õ`È-É7Â¹× ¾
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è Á}Â2É7Ã&Æ ääÂ8Ã|ÙPÌqÚ7Õ`ÈãÚ3Î=Æq×2Ù\ËÃiÉ�Ú3ÎtÉ�ÃiË}Ì ÂâÆ ÎýÁÔÚÝÃ-ËÎ=ÓRË}ÌqÌqÆqÝJÂ8Ã?Â8ùtÙ�Â8Ã&Æq×2Â8ÎtÉ7È|Ø\Â¹Ó8Ú3Í}È-Â>É7ÁcÂÓRË}ÌqÌqÆ È&Æ ËÎÇÃ&Ú3É7ÂBÆ Èà×�ÍÔÓ�ÁýÁPÆ äÁcÂ8ÃÞÉ7ÁÔÚ3Î	É7ÁcÂFÃ&Ú3É7ÂBÚ3ÉÞÀ�ÁPÆqÓ�ÁÐÝcÚ3É�Ú�Ó8Ú3Î	Ø�ÂFÈ-É7ËÃ-Â¹ÝÅËÎ	É�Ú3Ù�Â ¾è Á}ÂâÓRÃ-ËÈ-È9Æ Îcä�Ã9Ú3É7ÂÅË}Ï�É7ÁcÂ è Â8Ê�Ú3É7Ã-ËÎ5ÍcÎÔÝJÂ8Ã ÛÜ ËÎ ÛÜ ØcÍcÎÔÓ ÁÇËÙ�Â8Ã&Ú3É�Æ ËÎ)Æ È i¾ Ü ¼ Í ß¹ÖÓRËÃ-ÃiÂ8È-Ù�ËÎÔÝcÆ ÎcäçÉ7Ë Û È Ü ÎcÈýÓRË}ÌqÌqÆ È&Æ ËÎ�È-Â8ÙÔÚ3Ã&Ú3É�Æ ËÎ ¾ è ÁcÂ¯Ã-Ë}Ì Â	Ë}Ï�É7ÁcÂ	É7Ã&Æ ääÂ8ÃÇÆ ÈBÉ7Ë�Â¹Ï��ÏÑÂ¹ÓRÉ�Æ ÊÂ¹Ì ÕÐÂ8ù`É7Ã&ÚÓRÉÅÉ7ÁcÂç×FËÈiÉâÆ Î`É7Â8Ã-Â8È-É�Æ Îcä5ÙcÁ`ÕtÈ9ÆqÓRÈàÂ8ÊÂ8Î`É7È	ÏÑÃ-Ë}× É7ÁcÂÇÌqÚ3Ã-äÂâÎ`ÍÔ×�Ø�Â8Ã@Ë}Ï×æÆ ÎPÆq×�ÍÔ×~ØÔÆqÚ3È�Â8ÊÂ8Î`É7È ¾ þ ËÃ Ê ÍcÎ �/� Ö-l;m þ Â¹×FÙÔÌ Ë�Õ`ÈQÚâÉ7ÁcÃ-Â8Â*�iÌ Â8ÊÂ¹Ì�É7Ã&Æ ääÂ8ÃæÈ-Õ`È-É7Â¹×É7ËâÈ-Â¹Ì Â¹ÓRÉ�Æ ÊÂ¹Ì ÕjÓ8Ú3Ù}É7ÍcÃ-ÂâÆ Î`É7Â8Ã-Â8È-É�Æ Î}äâÂ8ÊÂ8Î`É7È ¾ è ÁcÂ�Ì Â8ÊÂ¹Ì ÈBÚ3Ã-Â¯ÝJÂ8ÎcËÉ7Â¹ÝBÈ&Æq×FÙÔÌ ÕüÚ3È�y Ô ¿ {qÖy Ô µC{�Ú3ÎÔÝ�y Ô Û {qÖ�À@Æ É7Á Â¹ÚÓ�Á ÈiÍcØcÈ-Â¹Ò�ÍcÂ8Î`É	Ì Â8ÊÂ¹Ì|×æÚ���Æ Îcä ×FËÃ-Â=ÓRË}×2ÙÔÌqÆqÓ8Ú3É7Â¹Ý ÝJÂ¹Ó8Æ È9Æ ËÎcÈÚ3ÎÔÝ@Ã-Â¹Ò�ÍÔÆ Ã&Æ Î}äàÈ-ÍÔÓ8ÓRÂ8ÈiÈ&Æ ÊÂ¹Ì Õ5Ì ËÎ}äÂ8ÃÞÙcÃ-Ë�ÓRÂ8È-È&Æ ÎcäÅÉ�Æq×FÂ8È ¾ þ Æ äÍcÃ-ÂFµ ¾q¿)i È-ÁcË&À�ÈDÈ&Ó�Á}Â¹×æÚ3É�ÆqÓË}ÏëÉ7ÁcÂÕl;m þ É7Ã&Æ ääÂ8Ã|È-Õ`È-É7Â¹× ¾è ÁcÂ Ô ¿ É7Ã9Æ ääÂ8Ã@ËÙ�Â8Ã&Ú3É7Â8È@À@Æ É7Á �¾���@ È�ÌqÚ3É7Â8ÎPÓRÕ�É7Ë=ÚÌqÌ Ë�À Â8ÎcËÍcäÁ=É�Æq×FÂÇÏÑËÃ�ÝcÚ3É�ÚÉ7Ã&Ú3Î}È&ÏøÂ8Ã¯Ú3ÎÔÝÐÝÂ¹Ó8Æ È&Æ ËÎ%×BÚ���Æ Îcä}ÖDÆq×FÙPÌ Õ�Æ ÎcäQÉ7ÁÔÚ3ÉàØcÍRkëÂ8Ã&Æ Î}ä=Ó8Ú3ÙÔÚÓ8Æ ÉéÕ%ÏøËÃ � µÇÓRÃiËÈ-È&Æ Îcä×�ÍcÈ-ÉFØ�ÂãØcÍÔÆqÌqÝ5Æ ÎtÉ7Ë	É7Á}ÂÅÈiÕtÈ-É7Â¹× Æ ÎçËÃ9ÝJÂ8ÃBÏøËÃ Ô ¿ É7Ë	Ã-Â¹×æÚÆ Înõ3ÝJÂ¹ÚÝJÉ�Æq×2Â*�iÌ Â8È-È&ö ¾ è ÁcÂÆ ÎcÙ}ÍcÉ�É7ËàÉ7ÁcÂ Ô ¿ ÁÔÚ3Ã9ÝJÀFÚ3ÃiÂ@ÓRË}×FÂ8È2ÏøÃ-Ë}× Ó8ÚÌ ËÃ&Æq×FÂ8É7Â8Ã-È&ÖtÉ7Ã&ÚÓ"��Æ Î}ä¯Ó ÁÔÚ×�Ø�Â8Ã&ÖëÚ3ÎÔÝæ×�ÍcËÎÝJÂ8É7Â¹ÓRÉ7ËÃiÈ ¾ è ÁcÂÐÝÂ¹Ó8Æ È&Æ ËÎ)É7ËüÃ-Â8É�ÚÆ Î Ú3Î�Â8ÊÂ8ÎtÉ5ÏøËÃçÏøÍcÃiÉ7ÁcÂ8ÃãÙcÃ-Ë�ÓRÂ8È-È&Æ Îcä Æ ÈæØPÚ3È-Â¹Ý5ËÎÉ7ÁcÂBÎtÍÔ×�Ø�Â8Ã�Ú3ÎÔÝýÂ8ÎcÂ8Ã-ä}Æ Â8ÈÅË}ÏZÂ¹Ì Â¹ÓRÉ7ÃiËÎÔÖD×�ÍcËÎPÖ�Ú3ÎÔÝ�è Â8É¯Ó8Ú3ÎÔÝcÆqÝcÚ3É7Â8È&Ö¼Ú3ÈàÀ¼Â¹ÌqÌ�Ú3ÈÅÉ7ÁcÂ×æÆ ÈiÈ&Æ ÎcäFÉ7Ã&Ú3ÎcÈ-ÊÂ8ÃiÈ-ÂÞÂ8ÎcÂ8Ã-äÕ · ½JÂ8ÂÞÈ-Â¹ÓRÉ�Æ ËÎ Û ¾ Û ¾ µ ½ Æ Î�É7ÁcÂDÂ8ÊÂ8ÎtÉ ¾ è ÁcÂ6l º è Æ ÎÔÏÑËÃ&×æÚ3É�Æ ËÎÆ Èã÷cÃ-ÈiÉ>ÙcÃ-Ë�ÓRÂ8È-È-Â¹ÝQØtÕ�É7Á}Â y ý þ è { · Â*ý?É7Ã-Â¹×FÂ¹Ì Õ þ Ú3È-É è Ã&ÚÓ��Â8Ã ½ Ø�Â¹ÏÑËÃ-ÂBØ�Â¹Æ ÎcäÇÈ-Â8ÎtÉÅÉ7ËÉ7ÁcÂàÉ7Ã&Æ ääÂ8Ã&Ö´É7Á`ÍcÈ@ÏÑËÃ�É7ÁcÂ2÷}Ã-È-ÉÞÉ�Æq×FÂ>É7Á}Â8Ã-ÂBÆ È�É7Ã&ÚÓ"��Æ Î}äçÆ ÎÔÏÑËÃ&×æÚ3É�Æ ËÎ=Ú-Ê´ÚÆqÌqÚ3ØPÌ Â¯Ú3É Ô ¿¾� Ï¡Ú3ÎÇÂ8ÊÂ8Î`É�Æ ÈãÚÓ8ÓRÂ8ÙcÉ7Â¹Ý5Ú3É Ô ¿ ÖPÆ ÉÅÆ È�É7Ã9Ú3ÎcÈ&ÏÑÂ8Ã-Ã-Â¹Ý�É7Ë�ËÎcÂàË}Ï�ÏÑËÍcÃ Ô µ2Ø}ÍÃkëÂ8ÃiÈ ¾{� ÌqÌË}Ï�É7ÁcÂüÆ ÎÔÏÑËÃ&×æÚ3É�Æ ËÎ)ÍcÈiÂ¹ÝjÆ Î�É7Á}Â Ô ¿ ÝJÂ¹Ó8Æ È&Æ ËÎûÆ ÈQÚ-Ê´ÚÆqÌqÚ3ØPÌ ÂQÉ7Ë�É7ÁcÂ Ô µâÈiÕtÈ-É7Â¹×BÖ�ØcÍcÉÀ@Æ É7Á�ÁÔÆ äÁcÂ8Ã¼ÙcÃ-Â¹Ó8Æ È&Æ ËÎ ¾\� ÎçÚÝ}ÝcÆ É�Æ ËÎÔÖ\ÝcÚ3É�ÚàÏÑÃ-Ë}× É7Á}ÂÅÓRÂ8Î`É7Ã&ÚÌëÓ8ÚÌ ËÃ9Æq×FÂ8É7Â8ÃDÈ-ÁcË�À¼Â8Ã&×æÚ3ùÝJÂ8É7Â¹ÓRÉ7ËÃ�ÚÌqÌ Ë�À�ÈjÆq×FÙcÃ-Ë&ÊÂ¹ÝCÆqÝJÂ8Î`É�Æ ÷ÔÓ8Ú3É�Æ ËÎCË}Ï�Â¹Ì Â¹ÓRÉ7Ã-ËÎcÈ=Ú3ÎÔÝ=ÙcÁ}ËÉ7ËÎcÈ ¾�0 Â8É¯Ã-Â¹ÓRËÎÃ�È-É7ÃiÍÔÓRÉ�Æ ËÎ�Æ È@ÙcÃ-Ë�Ê�ÆqÝJÂ¹Ý¯Ø`Õ5É7ÁcÂ Ô µQÓ8Ì ÍcÈ-É7Â8Ãà÷}ÎÔÝJÂ8ÃhZ È-Â¹ÓRËÎÔÝcÚ3Ã-Õ5ÊÂ8Ã-É7Â8ù Æ ÎPÏøËÃ&×BÚ3É�Æ ËÎ�Æ ÈÙcÃiË�ÝJÍPÓRÂ¹Ý¯ØtÕçÉ7ÁcÂ�½�û è · ½cÆqÌqÆqÓRËÎÄû�Â8ÃiÉ7Â8ù è Ã&ÚÓ"�Â8Ã ½ � i µ �é¾Õ� Ô µýÚÓ8ÓRÂ8ÙcÉ	Æ ÎÔÆ É�ÆqÚ3É7Â8È¯ÏÑÍÔÌqÌÝJÂ8É7Â¹ÓRÉ7ËÃ?Ã-Â¹ÚÝJËÍ}É@ÏøËÃ�É7ÁcÂ2Â8ÊÂ8ÎtÉ ¾è ÁcÂ Ô Û É7Ã&Æ ääÂ8Ã>È-ÍcØ}È-ÕtÈiÉ7Â¹× Æ ÈBÓRË}×2Ù\ËÈiÂ¹ÝBË}Ï ÉéÀ¼ËÐ×æÚÆ Î ÓRË}×FÙ�ËÎcÂ8Î`É7È&Ö\É7ÁcÂ � ÊÂ8Î`É  ÍÔÆqÌqÝJÂ8Ã · � û   ½ Ú3ÎÔÝ>É7ÁcÂ Ô Û þ Ú3Ã&× ¾ è ÁcÂ Ô ¿ Ú3ÎÔÝ Ô µDÈ-ÍcØ}È-ÕtÈiÉ7Â¹×FÈ�ÎcÂ8Â¹Ý>É7Ë¯×æÚ��Â|É7ÁcÂ¹Æ ÃÝJÂ¹Ó8Æ È9Æ ËÎcÈ>Ú3É2Ú�ÊÂ8Ã-ÕæÁÔÆ äÁ¯Ã&Ú3É7Â?À�ÁÔÆqÓ Á5×BÚ��Â8ÈàÆ ÉFÆq×FÙ�ËÈ-È9Æ ØÔÌ Â�É7Ë	ÏøÍPÌqÌ ÕæÃ-Â¹ÓRËÎcÈ-É7ÃiÍÔÓRÉ�Â¹ÚÓ ÁÂ8ÊÂ8Î`É ¾xj ÁÔÆqÌ Â Ô ¿ Ú3ÎÔÝ Ô µ	Ú3Ã-Âý×æÚ���Æ Îcä	É7ÁcÂ¹Æ ÃBÝÂ¹Ó8Æ È&Æ ËÎÔÖ�É7ÁcÂãÂ8ÊÂ8Î`É>ÙÔÆ Â¹ÓRÂ8È�Ú3ÃiÂ�È-É7ËÃ-Â¹ÝÆ ÎýÉ7Á}Â>ØcÍÃk\Â8Ã-ÈÞË}ÏëÎtÍP×FÂ8Ã-ËÍcÈ þ ÃiËÎtÉ � ÎÔÝ · þV� ½ ÓRÃ&Ú3É7Â8È ¾�� ÏÑÉ7Â8ÃÅÚ Ô µ�ÝJÂ¹Ó8Æ È&Æ ËÎjÆ Èã×æÚÝJÂ¹ÖÉ7ÁcÂ � ÊÂ8ÎtÉ   ÍÔÆqÌqÝÂ8ÃàÚ3È-È-Â¹×�ØÔÌ Â8È@ÚÌqÌ`Â8ÊÂ8Î`É@ÏøÃ9Ú3ä}×FÂ8ÎtÉ7ÈÅÏøÃ-Ë}×nÉ7Á}Â þ Ã-ËÎtÉ � ÎÔÝ¯ÓRÃ&Ú3É7Â8È@Æ Î`É7ËËÎcÂ�ÝcÚ3É�ÚQØÔÌ Ë�Ó�� ¾ è Á}Â Ô Û ÏNÚ3Ã&×HÃiÂ¹ÓRÂ¹Æ ÊÂ8È=ÚýÈ9Æ Îcä}Ì Â�Ú3ÎPÝ�ÓRË}×FÙPÌ Â8É7ÂçØ}ÍcÉçÝcÆ ÈiËÃ&ÝJÂ8Ã-Â¹ÝØÔÌ Ë�Ó���Ë}ÏÞÝ}Ú3É�ÚQÏÑÃ-Ë}×/É7ÁcÂBÂ8ÊÂ8ÎtÉÅØcÍÔÆqÌqÝJÂ8Ã ¾ è Á}Â Ô Û Ï Ú3Ã&×TÃ-Â¹ÓRËÎcÈ-É7ÃiÍÔÓRÉ7ÈâÚ3ÎjÂ8ÊÂ8ÎtÉ	Ú3ÎÔÝÚ3ÙcÙPÌqÆ Â8ÈÅÚFÈ-Ë}ÏÑÉéÀ2Ú3Ã-ÂÅÉ7Ã&Æ ääÂ8Ã&ÖcÉ7ÁcÂ8Î=×æÚ��Â¯ÚæÝJÂ¹Ó8Æ È&Æ ËÎçÀ�ÁcÂ8É7ÁcÂ8Ã�ËÃ�ÎcËÉ�É7ËBÙ\Â8Ã9×æÚ3ÎcÂ8Î`É�Ì ÕÈ-É7ËÃiÂ	Æ É ¾ Ô Û ÚÓ8ÓRÂ8ÙcÉ7È2Â8ÊÂ8Î`É7È2À@Æ É7Á)Ú>Ã9Ú3É7ÂÅË}Ï�Ú3ÙcÙcÃ-Ë&ù�Æq×æÚ3É7Â¹Ì Õ i)�ÉÍ ß ¾ mFÚ3É�ÚâÏÑÃ-Ë}×áÉ7ÁcÂÔ Û ÓRË}×2ÙcÍcÉ7Â8ÃýÏ Ú3Ã9× Ú3ÃiÂ�×2ËÎÔÆ É7ËÃ-Â¹Ý�Æ Î�Ã-Â¹ÚÌPÉ�Æq×FÂ¯Ø`Õ�ÝJÂ¹ÝcÆqÓ8Ú3É7Â¹Ý Ô Æ ÎtÍ}ù D l¡È	Æ Î�É7ÁcÂ
l;m þ ÓRËÎtÉ7ÃiË}Ì\Ã-ËtË}× ¾ � ÊÂ8ÎtÉ7È2À�ÁÔÆqÓ�Á5ÙÔÚ3È-ÈFÉ7ÁcÂ Ô Û É7Ã&Æ ääÂ8ÃBÚ3ÃiÂÅÈiÂ8ÎtÉFÉ7Ë¯É7ÁcÂ þ Â8Õ`ÎÔ×æÚ3Î
l¡Ë}×2ÙcÍcÉ�Æ Îcä�l¡Â8Î`É7Â8Ã2Ú3É>Úã×æÚ3ù�Æq×�ÍP×(Ã9Ú3É7Â?Ë}ÏZÚ3Ø\ËÍ}É �RÌGÍ ß ¾ þ Ã-Ë}×nÉ7ÁcÂ8Ã-Â?É7ÁcÂæÝcÚ3É�ÚãÚ3Ã-ÂÀ�Ã9Æ É7É7Â8ÎQÉ7ËæÉ�Ú3Ù�ÂBÚ3ÎÔÝãÈiÉ7ËÃ-Â¹ÝýÏÑËÃÅÏÑÍcÃ-É7ÁcÂ8ÃÞÙcÃiË�ÓRÂ8È-È9Æ Îcä ¾
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RUN II TRIGGER SYSTEM

Detector Elements

GLOBAL
LEVEL 1

L1
CAL

COT

XFT

 MUON

MUON
PRIM.

L1
MUON

 L2 
CAL

CAL

XTRP

L1
TRACK

SVX

SVT

CES

XCES

PJW 9/23/96

GLOBAL
LEVEL 2 TSI/CLK

þ Æ äÍ}Ã-Âfµ ¾q¿)i jE  Ì Ë�Ó��ÐÝcÆqÚ3äÃ9Ú× Ë}ÏëÉ7ÁcÂÕl;m þ �Ç� É7Ã&Æ ääÂ8Ã�È-Õ`È-É7Â¹× ¾
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è ÁcÂ214365ûÚ3ÎÔÚÌ Õ`È&Æ È�÷cÃ-È-ÉÅÈ-Â¹Ì Â¹ÓRÉ7ÈÇÚ3Î(Æ ÎPÓ8Ì ÍcÈ&Æ ÊÂ¯È&Ú×FÙÔÌ Â¯Ë}Ï71 Ø�ËÈ-ËÎcÈÅÍcÈ&Æ ÎcäçÉ7ÁcÂ¹Æ Ã×�ÍcËÎüÝJÂ¹Ó8Ú-Õ5×2Ë�ÝJÂ8È9ÖLÉ7ÁcÂ8ÎÐÆqÝÂ8ÎtÉ�Æ ÷cÂ8ÈàÓRÂ8Î`É7Ã&ÚÌqÌ ÕâÙcÃ-Ë�ÝJÍÔÓRÂ¹ÝàÙcÁcËÉ7ËÎcÈ ¾ 1 Ü @98 Â8ÊÂ8Î`É7ÈÚ3Ã-Â�È-Â¹Ì Â¹ÓRÉ7Â¹ÝÅØ`ÕæÃ-Â¹Ò�ÍÔÆ Ã&Æ Î}ä�Ú�ÁPÆ äÁ5Ò�ÍÔÚÌqÆ ÉéÕ¹Ö�Æ ÈiË}ÌqÚ3É7Â¹Ý	×�ÍcËÎ�Ú3ÎÔÝâÌqÚ3Ã-äÂ�×æÆ È-È&Æ Îcä@Â8ÎcÂ8Ã-äÕ ¾� ÎæÉ7Á}Â�Â8ÎÔÝcÖ � ÏÑËÍcÎÔÝ � Ü �)�)¾ l;¼�� D 1 Ü @98 Ó8Ú3ÎPÝcÆqÝcÚ3É7Â8È2Ú3ÎÔÝ Û ¿ µ ¿ Ü l;¼Õý+1 Ü @98Ó8Ú3ÎÔÝcÆqÝcÚ3É7Â8ÈãÏøËÃ@Ú2äÃ&Ú3ÎÔÝÅÉ7ËÉ�ÚÌ}Ë}Ï ¾)i)i)i�� 1 Ø�ËÈ-ËÎjÓ8Ú3ÎÔÝcÆqÝcÚ3É7Â8È ¾è ÁcÂüÝcÚ3É�ÚâÈ&Ú×2ÙÔÌ Â8ÈæÍcÈ-Â¹Ý�Æ Î�É7ÁPÆ ÈÇÚ3ÎÔÚÌ Õ`È&Æ ÈÇÚ3Ã-ÂÐÝJÂ8È9ÓRÃ&Æ Ø�Â¹Ý�Æ Î�½JÂ¹ÓRÉ�Æ ËÎ Û ¾q¿¾ è Á}ÂÙcÃ-Ë�ÓRÂ¹ÝJÍcÃ-ÂàÏÑËÃ?ÆqÝJÂ8Î`É�ÆqÏÑÕ�Æ Îcäâ×�ÍcËÎ}È?Ú3ÎÔÝ>ÎcÂ8ÍcÉ7Ã&Æ ÎcËÈ9ÖcÚ3ÎÔÝ2É7Á}Â:1 Ø�ËÈ-ËÎæÈ-Â¹Ì Â¹ÓRÉ�Æ ËÎüÓRÃ&Æ É7Â*�Ã&ÆqÚBÚ3Ã-Â¯ÝJÂ8È&ÓRÃ&Æ Ø�Â¹ÝýÆ Î�½JÂ¹ÓRÉ�Æ ËÎcÈ Û ¾ µ2É7Á}Ã-ËÍcäÁ Û ¾ Û ¾ è ÁcÂ>ØÔÚÓ"�täÃiËÍcÎÔÝJÈãÆ ÎÇÉ7ÁcÂ¯Æ ÎÔÓ8Ì ÍcÈ&Æ ÊÂ
1 Ü @98 Â8ÊÂ8Î`É7È|Æ È�Ó8Ú3É7Â8äËÃ&Æ ß8Â¹ÝâÆ Î ½JÂ¹ÓRÉ�Æ ËÎ Û ¾ �}¾ 1 Â8ÊÂ8ÎtÉ|Ý}Æ È-É7Ã&Æ ØcÍcÉ�Æ ËÎ}ÈÞÚ3ÃiÂ¼ÈiÁcË�À�ÎQÆ Î
½JÂ¹ÓRÉ�Æ ËÎ Û ¾�� Ö\Ú3ÎÔÝ2É7Á}Â@ÚÓ8ÓRÂ8ÙcÉ�Ú3ÎÔÓRÂ�Æ È|ÝcÆ È&ÓRÍ}È-È-Â¹ÝæÆ Î�½JÂ¹ÓRÉ�Æ ËÎ Û ¾ Ü ¾ þ Æ ÎÔÚÌqÌ Õ¹Ö¹É7ÁcÂ:1 Ü @98ÓRÃ-ËÈ-È�È-Â¹ÓRÉ�Æ ËÎ�Æ È�ÙcÃiÂ8È-Â8ÎtÉ7Â¹ÝQÆ ÎÄ½JÂ¹ÓRÉ�Æ ËÎ Û ¾�i¾
¸o�; |Î���³�<�%���>=!w�s?�
n9�"�@�"� ���Ã§V©�£¥¨ªä^���(¢\§Ñ�%£â¦"ß@ß@�Ã£â
è ÁcÂæÝcÚ3É�ÚæÏÑËÃÞÉ7ÁÔÆ È@Ú3ÎÔÚÌ Õ`È&Æ ÈãÆ È�È-Â¹Ì Â¹ÓRÉ7Â¹ÝQÏÑÃ-Ë}× É7Á}ÂBÆ ÎÔÓ8Ì ÍcÈ&Æ ÊÂ>ÁPÆ äÁ�· ð ×�Í}ËÎ	É7Ã&Æ ääÂ8Ã-Â¹ÝÝcÚ3É�Ú3È-Â8ÉZÍ}È&Æ Îcä�É7ÁcÂ�äËtË�ÝÞÃiÍcÎcÈ · ÝJÂ8É�ÚÆqÌ Â¹ÝÅÆ Î�½Â¹ÓRÉ�Æ ËÎ Û ¾q¿¾ µ ½ Ã-Â¹ÓRËÃ&ÝÂ¹ÝàÏÑÃ-Ë}×T¼çÚ3Ã&Ó�Á µ Û Ã&ÝcÖµ Ì)Ì µ	ÍcÎ`É�ÆqÌa½JÂ8Ù}É7Â¹×�Ø�Â8Ã Ü É7ÁÔÖ^µ Ì)Ì Û ¾ è ÁÔÆ È5Æ ÎÔÓ8Ì ÍÔÝJÂ8ÈBÃ-ÍcÎ)Î`ÍÔ×�Ø\Â8ÃiÈ�Ø\Â8ÉúÀ�Â8Â8Î ¿��}¿)���)�Ú3ÎÔÝ ¿ Ü ¾)¾)¾)È¾ è ÁcÂ5ÁÔÆ äÁ`·

ð ×�ÍcËÎCÉ7Ã9Æ ääÂ8Ã-Â¹ÝûÝ}Ú3É�Ú3È-Â8Éý÷cÃ-Â8ÈQÉ7ÁcÂA@CBEDCF GC@EBCHJILKjËÃ
@EBCDEF GE@CMJILK�É7Ã&Æ ääÂ8Ã�ÙÔÚ3É7Á}È ¾ è Á}Â�È-Ù�Â¹Ó8Æ ÷ÔÓZÉ7Ã&Æ ääÂ8Ã�Ã-Â¹Ò�ÍÔÆ Ã-Â¹×2Â8ÎtÉ7È�ÏÑËÃPÉ7Á}Â�@CBEDCF GC@EBCHNIOKÙÔÚ3É7Á=Ú3Ã-Â
P õCQRõµï�R Ô ¿ l;¼�� D Ü D è �}¾ è ÁÔÆ È�Ã-Â¹Ò ÍPÆ Ã-Â8È?×æÚ3É�Ó ÁcÂ¹ÝàÁÔÆ É7È�À@Æ É7Á5Ú3Ã-Ã&Æ Ê�ÚÌÉ�Æq×FÂ8È¼À@Æ É7ÁÔÆ Î¿ µ � ÎcÈãË}Ï¡Â¹ÚÓ�Á�ËÉ7Á}Â8ÃÅËÎ�ËÎcÂâË}Ï¡ÉúÀ�Ë�ÙcÃiË&è Â¹ÓRÉ�Æ ÊÂ¯À@Æ Ã-ÂâÙÔÚÆ Ã-ÈãÀ@Æ É7ÁPÆ Î%Ú�È&Æ Îcä}Ì Â

l;¼��ûÈ-É�ÚÓ���Ö�ÚQ×æÚ3É�Ó�ÁcÂ¹Ý ý þ è É7Ã&ÚÓ���ÀÅÆ É7Á · ðTS � }DÂ*û!ÏVU+ÖDÚ3ÎÔÝüÚý×æÚ3É�Ó ÁÔÆ ÎcäÙÔÚ3É7É7Â8Ã-ÎQË}Ï}Ù}Ã-Ë&è Â¹ÓRÉ�Æ ÊÂ@ÁÔÆ É7È@Æ Î Û Ï � l;¼��ûÌqÚ-ÕÂ8Ã-È ¾
P õCQRõµï�W Ô µ � � è º Ô ¿ l;¼¢� D Ü D è � Ö Ô µ è Ê7X Ô ¿ la¼¢� D Ü D è � · Ã-ÍcÎcÈ ¿��}¿)���)� �¿)� µ Ü ¿ Ü ÖZÃ-ÍcÎcÈ ¿)� µ ÜÜ È � ¿ Ü ¾)¾)¾)È ½ ¾ \ Ë	Ã-Â¹Ò ÍPÆ Ã-Â¹×FÂ8Î`É�ÏÑËÃ2Â¹Ú3Ã&Ì ÕçÃ-ÍcÎçÙ�Â8Ã&Æ Ë�Ý5Ú3ÎÔÝ

Û i



Û ¾ XVU%b3¿6SVW(_Y�RQ�e�Å%Z-Â XVU%b3Â%Â%W([ 1 W[Z{W9ÂGS�ÆRW([\W6X;SV]*Z-Â

Ã-Â¹Ò ÍPÆ Ã-Â¹×FÂ8Î`ÉÞË}ÏZÚ3ÉàÌ Â¹Ú3È-ÉÞËÎcÂ6ý þ è É7Ã&ÚÓ��âÀ@Æ É7Á�· ð2S ¾ }DÂ*û!ÏVU · ÎcËý×�ÍcËÎ	È-É7ÍcØ×æÚ3É�Ó�ÁÔÆ Î}ä ½ ÏÑËÃ@ÌqÚ3É7Â8Ã|ÃiÍcÎcÈ ¾
P õEQ³õEï]\ Ô Û ¼¢� º \ la¼¢� D�¿)¾¾ è ÁÔÆ È2ÃiÂ¹Ò ÍÔÆ ÃiÂ8ÈBÚÅÃ-Â¹ÓRËÎcÈ-É7Ã-ÍPÓRÉ7Â¹Ý�×�ÍcËÎÐÉ7Ã&ÚÓ��çÀ@Æ É7Á

l;¼¢� Ú3ÎÔÝÀl;¼ D È-É7ÍcØcÈçÚ3ÎÔÝ�· ð^S ¿)¾ }DÂ*û!ÏVU ¾ è Á}Âül;¼¢� · l;¼ D ½ ÈiÉ7ÍcØûÆ ÈÃ-Â¹Ò ÍPÆ Ã-Â¹ÝÇÉ7ËçØ�ÂâÀ@Æ É7ÁÔÆ Î ¿)Ì · µ Ì ½ Ó8×~Ë}Ï�É7ÁcÂ¯Â8ù`É7Ã&Ú3Ù�Ë}ÌqÚ3É7Â¹Ýdl º è É7Ã&ÚÓ"�%Æ Î�É7ÁcÂ
ùìØÀ¶âÙÔÌqÚ3ÎcÂ¹Ö(ê ì k`_(a�b ê�ë ¿)Ì Ó8× · ê ì k`_(a�c ê�ë�µ Ì Ó8× ½ ¾è ÁcÂ2È-Ù�Â¹Ó8Æ ÷ÔÓ¼É7Ã&Æ ääÂ8Ã?Ã-Â¹Ò�ÍÔÆ Ã-Â¹×FÂ8Î`É7È@ÏÑËÃ�É7ÁcÂd@CBEDCF GC@EMNILKãÙÔÚ3É7Á=Ú3ÃiÂ

P õEQ³õEï�R Ô ¿ l;¼Õý Ü D è ¾ Ö Ô ¿ l;¼Õý Ü D è ¾ l;½�ý · Ã-Í}ÎcÈ ¿��}¿)���)� � ¿)� µ Ü ¿ Ü Ö ¿)� µ ÜÜ È �¿ Ü ¾)¾)¾)È ½ ¾ è ÁÔÆ ÈàÃ-Â¹Ò�ÍÔÆ Ã-Â8È	×æÚ3É�Ó ÁcÂ¹ÝýÁPÆ É7È@À@Æ É7Á Ú3Ã-Ã&Æ Ê�ÚÌ�É�Æq×2Â8ÈÅÀÅÆ É7ÁÔÆ Î ¿ µ � ÎcÈ@Ë}ÏÂ¹ÚÓ�ÁQËÉ7Á}Â8Ã�ËÎ	ËÎcÂ2Ë}Ï}ÉéÀ¼Ë�ÙcÃ-Ë&èNÂ¹ÓRÉ�Æ ÊÂ>À@Æ Ã-Â2ÙÔÚÆ ÃiÈÞÀ@Æ É7ÁÔÆ ÎÐÚ?È&Æ Îcä}Ì ÂÕla¼#ýûÈ-É�ÚÓ���ÖÚ�×æÚ3É�Ó ÁcÂ¹Ý�ý þ è É7Ã&ÚÓ"�QÀ@Æ É7Áf· ðeS ¾ }DÂ*û!ÏVU+Ö�Ú3ÎÔÝçÏøËÃæÌqÚ3É7Â8ÃFÃ-ÍcÎcÈãÚ3Î)Æ ÎÃ��É�Æq×FÂ¹Ö×æÚ3É�Ó�ÁÔÆ Î}äBÈ&Ó8Æ Î`É�ÆqÌqÌqÚ3É7ËÃFÁÔÆ ÉÞËÎ ¿ ÏCµÕla½�ý�ÌqÚ-ÕÂ8Ã-È ¾
P õEQ³õEï�W Ô µ � � è º Ô ¿ la¼#ý Ü D è ¾ Ö Ô µ � � è º Ô ¿ l;¼Õý Ü D è ¾ l;½)ý · Ã-Í}ÎcÈ ¿��}¿)���)�

� ¿)� µ Ü ¿ Ü ÖcÃiÍcÎcÈ ¿)� µ ÜÜ È � ¿ Ü ¾)¾)¾)È ½ ¾ \ ËÇÚÝcÝ}Æ É�Æ ËÎÔÚÌ�Ã-Â¹Ò�ÍÔÆ Ã-Â¹×2Â8ÎtÉ7È ¾
P õEQ³õEï]\ Ô Û ¼¢� º \ la¼#ý ¿)¾¾ è ÁÔÆ È?Ã-Â¹Ò ÍPÆ Ã-Â8ÈãÚàÃ-Â¹ÓRËÎcÈiÉ7Ã-ÍÔÓRÉ7Â¹Ý5×�Í}ËÎÇÉ7Ã&ÚÓ"�QÀ@Æ É7Á)Ú

l;¼#ýáÈ-É7ÍcØ�Ú3ÎÔÝÉ· ð6S ¿)¾ }DÂ*ûGÏVU ¾ è ÁcÂ�l;¼#ý È-É7ÍcØ)Æ ÈFÃ-Â¹Ò ÍPÆ Ã-Â¹Ý�É7ËâØ�Â@À@Æ É7ÁÔÆ Îµ Ì Ó8× Ë}Ï�É7ÁcÂãÂ8ùtÉ7Ã&Ú3Ù�Ë}ÌqÚ3É7Â¹ÝMl º è É7Ã&ÚÓ"��Æ Î5É7ÁcÂ¸ùËØÙ¶ýÙÔÌqÚ3Î}Â¹Ö�ê ì k`_(a�f êµë µ ÌÓ8× ¾è Á}Â Ô Â8ÊÂ¹Ì Û É7Ã&Æ ääÂ8ÃãÝcÚ3É�Ú3È-Â8É@ÏÑËÃ�ÁÔÆ äÁ�· ð ×�ÍcËÎ}ÈàÝJÂ8È&ÓRÃ&Æ Ø�Â¹Ý	Ú3Ø�Ë�ÊÂ�Ú3ÃiÂ�ÆqÝJÂ8Î`É�Æ ÷cÂ¹ÝýÚ3Èg%hji c%kml Ú3ÎÔÝ gjh%i cjkon ÖÔÀ�ÁÔÆqÓ ÁÐÍcÈ-Â8È@É7ÁcÂçÓ8Ý}Ï È-Ë}ÏÑÉéÀ2Ú3Ã-ÂâË}ÏPËCGÇÆ ÎcÂæÊÂ8ÃiÈ&Æ ËÎ �}¾�¾¾ � É7ËÙ�Â8Ã&ÏÑËÃ&×nÃ-Â¹ÓRËÎcÈiÉ7Ã-ÍÔÓRÉ�Æ ËÎ ¾
n9�,�@��� pÄ¢V¢V¤+q �(§r
a¦,�©
� ÌqÌ ÃiÍcÎcÈ ÍcÈiÂ¹ÝàÆ ÎÅÉ7ÁÔÆ È¼Ú3ÎÔÚÌ Õ`È&Æ È�Ú3Ã-Â�Ã-Â¹Ò ÍPÆ Ã-Â¹ÝÞÉ7Ë?È&Ú3É�Æ È&ÏÑÕBÚ�×æÆ ÎPÆq×æÚÌ8È-Â8ÉPË}Ï9Ã-Â¹Ò�ÍÔÆ Ã-Â¹×FÂ8Î`É7ÈÚ3ÎÔÝj×æÚÆ Î`É�ÚÆ ÎcÂ¹Ý�Ú3È¯Ú�y�}DË`Ë�Ý Ê Í}Î Ô Æ ÈiÉÍ{�ÝcÚ3É�Ú3ØÔÚ3ÈiÂâÀ�ÁÔÆqÓ�Á%ÓRËÎtÉ�ÚÆ ÎcÈ�É7Á}ÂçÚ×FËÍcÎ`ÉÅË}ÏÌ ÍÔ×BÆ ÎcËÈ&Æ ÉéÕ�À�Ã&Æ É7É7Â8Î É7Ë�É�Ú3Ù�Â)Ú3ÎÔÝ=É7ÁcÂ5È-É�Ú3É7ÍcÈQË}ÏàÚÌqÌ2ÝJÂ8É7Â¹ÓRÉ7ËÃ=ÓRË}×2Ù\ËÎ}Â8ÎtÉ7È ¾ è ÁÔÆ ÈÚ3ÎÔÚÌ Õ`È&Æ È�Æ ÎÔÓ8Ì ÍÔÝJÂ8ÈãÚÌqÌ�Ù�Â8Ã&Æ Ë�ÝJÈ�Ë}Ï�ÓRËÎ`É�Æ ÎtÍ}ËÍcÈãÝ}Ú3É�Ú2É�Ú���Æ ÎcäBÀ@Æ É7Á�×FËÃ-Â@É7ÁÔÚ3Î ¿)Ì ÎtØ ÿ êË}Ï�ÝcÚ3É�Ú�À�Ã&Æ É7É7Â8ÎâÉ7ËàÉ�Ú3Ù�Â ¾ è ÁcÂ�ÙPÚ3Ã-É7È�Ë}Ï�Ú�Ã-ÍcÎæÀ�Á}Â8Ã-Â@Ú3Î`ÕQÝJÂ8É7Â¹ÓRÉ7ËÃ>ÓRË}×FÙ�ËÎcÂ8ÎtÉ�ËÉ7ÁcÂ8ÃÉ7ÁÔÚ3ÎQÉ7ÁcÂ>È&ÆqÌqÆqÓRËÎÇÊÂ8Ã-É7Â8ùÐÝJÂ8É7Â¹ÓRÉ7ËÃ�À¼Â8Ã-Â>Î}ËÉ�ÙcÃ-ËÙ�Â8Ã&Ì Õ5ÏøÍcÎPÓRÉ�Æ ËÎÔÆ ÎcäQÚ3Ã-Â>Â8ù�Ó8Ì ÍÔÝJÂ¹Ý ¾
n9�,�@�on 
ì�9®Ù¦"§9¢@�¦"©$¬ � �Ã¨ªû�(£¥�Ã®ç�Ã§V©
è Á}ÂÐÉ7ËÉ�ÚÌÅÆ ÎtÉ7Â8äÃ&Ú3É7Â¹Ý!Ì ÍP×æÆ ÎcËÈ&Æ ÉúÕáÆ È�ÝÂ8Ã&Æ ÊÂ¹ÝûÏÑÃ-Ë}× É7ÁcÂ=Ã9Ú3É7ÂÐË}ÏFÉ7ÁcÂ%Æ ÎcÂ¹ÌqÚ3È-É�ÆqÓ ·{¹·Â8ÊÂ8Î`É7È¯×2Â¹Ú3È-ÍcÃ-Â¹ÝâÀ@Æ É7ÁÐÉ7ÁcÂÇÌ ÍÔ×æÆ Î}ËÈ&Æ ÉéÕ)×FËÎÔÆ É7ËÃ�l¡ÁcÂ8Ã-Â8ÎÃ�Ë&Ê Ô ÍÔ×æÆ Î}ËÈ&Æ ÉéÕdl¡ËÍcÎ`É7Â8Ã-È· l Ô l ½ · È-Â8ÂÉ½Â¹ÓRÉ�Æ ËÎ µ ¾ µ ¾�� ½ ¾è ÁcÂüÆ ÎtÉ7Â8äÃ&Ú3É7Â¹Ý�Ì ÍÔ×æÆ Î}ËÈ&Æ É�Æ Â8ÈÇÓRËÃ-Ã-Â8ÈiÙ\ËÎPÝcÆ Îcä5É7Ë�É7ÁcÂ	Ù�Â8Ã&Æ Ë�ÝjÏÑÃ-Ë}× ¼çÚ3Ã&Ó Á µ Û Ã&Ýµ Ì)Ì µÅÍcÎ`É�ÆqÌæ½JÂ8ÙcÉ7Â¹×�Ø\Â8Ã Ü É7Á µ Ì)Ì Û Ú3Ã-Â ¿)È µÅÙcØ ÿ ê ÏÑËÃæ×�Í}ËÎcÈãÆ Î5É7ÁcÂ�l;¼�� Ú3ÎÔÝfl;¼ D· ÝJÂ8Î}ËÉ7Â¹Ý�la¼¢� D ½ ÝJÂ8É7Â¹ÓRÉ7ËÃÞÃ-Â8ä}Æ ËÎÙê Þ ê)ë Ì¾ Ü Ú3ÎÔÝ ¿)i)� ÙcØ¡ÿ ê ÏøËÃ2×�ÍcËÎcÈ?Æ ÎâÉ7ÁcÂ!l;¼ÕýÝJÂ8É7Â¹ÓRÉ7ËÃ�Ã-Â8ä}Æ ËÎ Ì¾ Ü ë ê Þ êVë ¿¾�Ì¾ è Á}Â�Ì ÍP×FËÎcËÈ&Æ ÉúÕÐÍcÎÔÓRÂ8ÃiÉ�ÚÆ ÎtÉúÕ Æ È Ü J Ö¡Ë}Ï�À�ÁPÆqÓ�Á�}¾��CJ ÓRË}×2Â8È@ÏøÃiË}×(É7Á}Â�ÚÓ8ÓRÂ8Ù}É�Ú3ÎÔÓRÂàË}ÏcÉ7ÁcÂæÌ ÍÔ×FËÎcËÈ&Æ ÉúÕ5×2ËÎÔÆ É7ËÃàÚ3ÎÔÝ �CJ ÓRË}×FÂ8ÈàÏÑÃ-Ë}×É7ÁcÂàÂ8È-É�Æq×æÚ3É7ÂàË}Ï}É7ÁcÂ>É7ËÉ�ÚÌÃ·{¹·ÇÓRÃ-ËÈiÈ�È-Â¹ÓRÉ�Æ ËÎT� i Û �é¾
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l;¼�� D ËÃ¸l;¼ÕýnÉ7Ã&Æ ääÂ8Ã|ÙPÚ3É7ÁcÈ�ÍcÈ-Â¹ÝÅÉ7ËçÓRË}ÌqÌ Â¹ÓRÉ|Â8ÊÂ8Î`É7ÈãÏÑËÃ�É7ÁÔÆ ÈÅÚ3ÎÔÚÌ ÕtÈ9Æ È ¾
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_Fbxe õE�:îLö#÷a`~�æîùc�ø��?�%�9� è Ë�Â8ÎcÈ-ÍcÃ-Â�É7ÁPÚ3É Â¹ÚÓ�ÁÅÃ-Â¹ÓRËÎcÈ-É7ÃiÍÔÓRÉ7Â¹Ýà×�ÍcËÎ�Æ Î�×�ÕFÈ&Ú×FÙÔÌ ÂÙÔÚ3È-ÈPÉ7ÁcÃ-ËÍ}äÁ¯ÚÌqÌ�Â¹Æ äÁtÉ;l º è È-Í}Ù\Â8Ã9ÌqÚ7ÕÂ8Ã-ÈPÁÔÚ7Ê�Æ Îcä?ÁÔÆ äÁÅÂIHÇÓ8Æ Â8ÎÔÓRÕâÏÑËÃPÉ7Ã&Æ ääÂ8Ã&Æ ÎcäÉ7ÁcÂ?Â8ÊÂ8ÎtÉ�Ö�ÚãÓRÍcÉ¼ËÎâÉ7ÁcÂFÂ8ù�Æ É¼Ã&ÚÝcÆ ÍcÈDË}Ï Ú�É7Ã&ÚÓ"�çÚ3ÉDÉ7ÁcÂ?Â8ÎÔÝ���ÙÔÌqÚ3É7Â8ÈDË}Ï´É7ÁcÂ!l º è
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Ø Â ÆÄþ ÿ!ó,ú Â È Ã	Â Ç,Ø*Ç Ã	ÙËÚ¾Ü � Ç'ú ÙËÜ��WÃ	Â Ç Ø Â Ù ø Ú
Ü Ø ò ÂOÃßü�� ú Â�ÙËÚ��WÃ	Å�ü ú � Ü ú ü Ø*Ç¡øcØ ÜBÙ úßò Å�Ã ÿ �
Ã	Å£Ú ó Ü£Ú Ç	��ý#ú Å ÚÉÃ È�ø Ô Ã	Å Ø Ã	ûcü Ú�Ãßü*ü Ù ø ÚgÜ£ÚÉü Ú È Ù Ø ú Â È Å Ø ÙËÚ¾Å Ø Ã�
cû ó Ù�Ù ø Ú ú ÂLÚ Ø Â È ü ócÇLØ Â ò Ù ø Ú
Ô Ã	Å Ø Ã	ûcü Ú Ø ÙËÜBÚÉü ý 
 Ã	ÅBÚ�Ã	ù,ùcü Ø Ú Ç õ ÷3ø Ú�Â óOÿ ûjÚ¾Å úLý � ú Â�ÙËÚ��WÃ	Å�ü ú Ú Ô Ú¾Â�ÙËÜ Ø ÜWÂ ú Å ÿ Ãßü Ø  Ú Ç Ù ú
Ù ø Ú È�ú Å£Å£Ú¾ÜBù ú Â Ç,Ø Â ò ü óOÿgØ Â ú Ü Ø Ù ÊÉõ ÷3ø Ú Ã	Å£Å ú�� Ü�Ü ø,ú�� Ù ø Ú Ô Ãßü ó Ú Ã	Ù �WøcØ*È�ø Ø Ù ø Ã	Ü�ûjÚ¾Ú¾Â
È�ó Ù¡Ù ú ú ûLÙ Ã Ø Â Ù ø Ú Ü�Ã ÿ ùcü ÚÉõ ñ ú Å�������������
�� Ü ú ü*Ã	Ù Ø ú Â�
ÀÃ	Â Ç ÙËÅ�Ã È�� Ø Ü ú ü*Ã	Ù Ø ú Â�
�Ù ø Ú
È�ó ÙËÜ�Ã	Å£Ú�Ü�ü Ø*ÇLØ Â òNÈ�ó ÙWÙ ø Ã	Ù Ç Ú¾ùjÚ¾Â Ç Ü ú ÂÛÙ ø Ú�Ú¾Â,Ú¾Å ò Ê úLý Ù ø Ú È ü ó ÜBÙËÚ¾Å 
 Ã	Â Ç Ù ø�ó Ü�Ã	Å£Ú�Â ú Ù
Ü øLú�� Âcõ
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Entries  140

Mean    5.543

RMS     6.169

Underflow       0

Overflow        6

Integral     134

Entries  140

Mean    5.543

RMS     6.169

Underflow       0

Overflow        6

Integral     134
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Entries  146

Mean     2.29

RMS     2.062

Underflow     119

Overflow        0

Integral      27

Entries  146

Mean     2.29

RMS     2.062

Underflow     119

Overflow        0

Integral      27
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Entries  146

Mean    1.693

RMS     1.863

Underflow     101

Overflow        0

Integral      45

Entries  146

Mean    1.693

RMS     1.863

Underflow     101

Overflow        0

Integral      45

ñ Ø òßó Å£Ú�ôLõ98�: ÷3ø Ú�ù ø,ú Ù ú Â Ô Ã	Å Ø Ã	ûOü Ú¾Ü ó Ü£Ú Ç¥ý#ú ÅOÙ ø Ú�ÜBÚÉü Ú È Ù Ø ú Â úLý Ù ø Ú2Ú Ô Ú¾Â�ÙËÜ�õ ÷3ø Ú2ù ø,ú Ù ú Â
Ø Â ÆFþ ÿWóLú Â È Ã	Â Ç,Ø*Ç Ã	ÙËÚ¾Ü � Çßú ÙËÜ �WÃ	Â Ç Ø ÂÛÙ ø Ú
Ü Ø ò ÂcÃßü;� ú Â�ÙËÚ<�WÃ	Å�ü ú � Ü ú ü Ø*Ç�øOØ Ü£Ù úßò Å�Ã ÿ �
Ã	Å£Ú ó ÜBÚ Ç	��ý�ú Å¥ÚÉÃ È�ø Ô Ã	Å Ø Ã	ûcü ÚDÃßü*ü Ù ø Ú@Ü£ÚÉü Ú È Ù Ø ú Â È Å Ø ÙËÚ¾Å Ø Ã�
Oû ó Ù�Ù ø Ú ú Â,Ú Ø Â È ü óOÇ,Ø Â ò Ù ø Ú
Ô Ã	Å Ø Ã	ûOü Ú Ø ÙËÜ£ÚÉü ý 
 Ã	Å£Ú�Ã	ù,ùOü Ø Ú Ç õ ÷3ø Ú
Â ócÿ û Ú¾Å úLý � ú Â�ÙËÚ<�WÃ	Å�ü ú Ú Ô Ú¾Â�ÙËÜ Ø ÜWÂ ú Å ÿ Ãßü Ø  Ú Ç Ù ú
Ù ø Ú È�ú ÅBÅ£Ú¾Ü£ù ú Â Ç,Ø Â ò ü ócÿgØ Â ú Ü Ø Ù�ÊÉõ ÷3ø Ú Ã	Å£Å ú � Ü�Ü ø,ú�� Ù ø Ú Ô Ãßü ó Ú Ã	Ù �!øcØ*È�ø Ø Ù ø Ã	Ü�û Ú¾Ú¾Â
È�ó Ù�Ù ú ú û,Ù Ã Ø Â Ù ø Ú�Ü�Ã ÿ ùOü ÚÉõ�ñ ú Å Ù ø Ú=8	Â Ç Ü£ÙËÅ Ø ù�> �QØ Å£Ú�Ú¾Â,Ú¾Å òLØ Ú¾Ü 
jÙ ø Ú È�ó ÙËÜ�Ã	Å£Ú�Ü�ü Ø*Ç,Ø Â ò
È�ó Ù Ù ø Ã	Ù Ç Ú¾ùjÚ¾Â Ç Ü ú ÂÛÙ ø Ú�Ú¾Â,Ú¾Å ò Ê úLý Ù ø Ú È ü ó ÜBÙËÚ¾Å 
 Ã	Â Ç Ù ø�ó Ü¥Ã	ÅBÚ�Â ú Ù Ü ø,ú � Âcõ
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ñ Ø òßó Å£Ú�ôLõ9V�: ÷3ø Ú Ø Â Ô Ã	Å Ø Ã	Â�Ù ÿ Ã	Ü£Ü úLý Ù ø Ú Ç,Ø W Ú¾Å£Ú¾Â�ÙYX Ç Ú È Ã£Ê È�ø Ã	Â,Â,ÚÉü Ü ó Ü Ø Â ò�Ç Ã	Ù Ã�Ã	Â Ç
� ú Â�ÙËÚZ�WÃ	Å�ü ú Ü Ø*ÿ!ó ü*Ã	Ù Ø ú Âcõ Ö ù,ùjÚ¾Å ü Ú ý Ù Ø Ü¡Ù ø Ú È Ú¾Â�ÙËÅ�ÃßüWÃ	Â Ç È Ú¾Â�ÙËÅ�Ãßü3ÚÉü Ú È ÙËÅ ú Â Ç Ú È ÃËÊ
È�ø Ã	Â,Â,ÚÉü9
 ó ùLù Ú¾ÅYÅ Ø òßø Ù Ø Ü Ù ø Ú È Ú¾Â�ÙËÅ�ÃßüiÃ	Â Ç ùcü ó,ò ÚÉü Ú È ÙËÅ ú Â Ç Ú È Ã£Ê È�ø Ã	Â,Â,ÚÉü9
iü ú � Ú¾Å¥ü Ú ý Ù Ø Ü
Ù ø Ú=�/� Ö�[ X]\ ÌiÌ�Ç Ú È ÃËÊ È�ø Ã	Â,Â,ÚÉü3Ã	Â Ç ü ú � Ú¾Å�Å Ø òßø Ù Ø Ü�Ù ø Ú=�/�_^ Ç Ú È Ã£Ê È�ø Ã	Â,Â,ÚÉü9

Å£Ú¾ÜBù Ú È Ù Ø Ô ÚÉü ÊÉõa`�Ú Ç ÙËÅ Ø Ã	Â ò ü Ú¾Ü Å£Ú¾ù,ÅBÚ¾Ü£Ú¾Â�Ù Ç Ã	Ù Ã-Ã	Â Ç�ú ùjÚ¾Â øcØ Ü£Ù úßò Å�Ã ÿ Xb� ú Â�ÙËÚc�WÃ	Å�ü ú
Ü Ø*ÿ!ó ü*Ã	Ù Ø ú Âcõ
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ñ Ø òßó Å£Ú�ôLõ ô": ÷!Ø*ÿ Ú Ç Ú¾ùjÚ¾Â Ç Ú¾Â È Ê úLý Ù ø Ú Ø Â Ô Ã	Å Ø Ã	Â�Ù ÿ Ã	ÜBÜ úLý Xu\wv�v È Ã	Â Ç,Ø*Ç Ã	ÙËÚ�Ú Ô Ú¾Â�ÙËÜ
� ü Ú ý Ù���Ã	Â Ç Xx\ ÌiÌ È Ã	Â Ç,Ø*Ç Ã	ÙËÚ Ú Ô Ú¾Â�ÙËÜ � Å Ø òßø Ù��Ëõzy�Å ú ù Ø ÂGXx\{v�v ÇLØ Ü£ÙËÅ Ø û ó Ù Ø ú Â Ø Ü Ç'ó Ú
Ù ú Ù ø Ú
Ü ÿ Ãßü*ü Ü£Ù Ã	Ù Ø Ü£Ù Ø*È Ü � Ã È¾È¾Ø*Ç Ú¾Â�Ù Ãßü*ü Ê=� È�ø,ú Ü£Ú�|}V�ù,û�~;� ý#ú ÅWÙ øcØ ÜWû Ø Â��Ëõ

����� ���D�&���]�b�����d���&�w���h���"�d���d���h�d�������=�_�¡ �¢%���D�&���
ñ Ø òßó Å£Ú¾ÜÀôLõ 5�£ ôLõ Ó Ü ø,ú � Ù ø Ú ÆâÐ þ Ú Ô Ú¾Â�Ù Ç,Ø Ü£ùOü*ÃËÊ�Ü ý#ú Å!Ù ø Ú øcØ òßø Ú¾Ü£Ù*� o � þ �[Ú Ô Ú¾Â�Ù Ø Â
Ù ø Ú��/y�ñ Ç Ú¾ÙËÚ È Ù ú Å�õ ÷�øcØ Ü[Ú Ô Ú¾Â�Ù ø Ã	Ü�Ã øcØ òßø¥¤ o ÿWó,ú Â � ¤ o Î 5 8ßõ Õ�¦ Ú3§*
 Ñ Î ö 5 ößõ*ö�
 Ï
Î £ @ õ Ó ö��¨
¦ü*Ã	Å ò Ú ÿgØ ÜBÜ Ø Â ò ��o ��©��o Î V ? õ Þ ¦ Ú3§*
 ÑNÎ V�V 5 õ*ö«ª3� Ã	Â Ç Ã øOØ òßø ��oDù ø,ú Ù ú Â
� ��o Î 5�5 õ 5 ¦ Ú3§*
 Ñ Î ö�Vßößõ 5«ª 
 Ï-Î £ @ õ ôßô"�¨
 �WøcØ*È�ø�È�ú Â,Ü£ÙËÅ óOÈ Ù2Ù ø ÚÀÙËÅ�Ã	Â,Ü Ô Ú¾Å£ÜBÚ ÿ Ã	Ü£Ü úLý
?�? õ 5 ¦ Ú3§ Ã	Â Ç Ù ø Ú È ü ó ÜBÙËÚ¾Å
ÙËÅ�Ã	Â,Ü Ô Ú¾Å£ÜBÚ ÿ Ã	Ü£Ü �¨¬ Ú¾Ú ¬ Ú È Ù Ø ú Â ôLõ 5 � úLý ö	ô ? õ ?¦ Ú3§�õ ÷3ø Ú
Ç,Ø Ü£Ù Ã	Â È Ú�ûjÚ¾Ù � Ú¾Ú¾ÂÛÙ ø Ú ÿ!ó,ú Â¹Ã	Â Ç ù ø,ú Ù ú Â Ø Ü � ÚÉü*ü�Ü£Ú¾ùcÃ	Å�Ã	ÙËÚ Çd�¥Ø Ù ø¯®¥° � Ì2Í�þ � Î 8ßõ ôLößõ

����± ²,��³d�����&��´��;�k�d���D�&�;����µ �k�¶�
Á�ü*ü¦Ù ø Ú Æ Ð�þ ù,Å úiÇ'ócÈ Ù Ø ú Â Ç,Ø Ã ò Å�Ã ÿ Ü�Ü ø,ú � Â Ø Â�ñ Ø òßó ÅBÚ ößõ*ö Ø Â�ÙËÚ¾Å ý Ú¾Å£Ú ÚÉÃ È�ø�ú Ù ø Ú¾Å�õ
÷3ø Ú¾Ü£Ú Ø Â Ç,Ø Ô Ø*Ç'ó Ãßü�ù,Å újÈ Ú¾Ü£ÜBÚ¾Ü È Ã	ÂgÂ ú Ù�ûjÚ�Å Ø òßú Å úßó Ü�ü ÊQÜ£Ú¾ùcÃ	Å�Ã	ÙËÚ Ç 
'û ó Ù ó Ü Ø Â ò Ù ø Ú È ü ó Ü£ÙËÚ¾Å
ÙËÅ�Ã	Â,Ü Ô Ú¾Å£ÜBÚ ÿ Ã	Ü£Ü � Ú È Ã	Â È�ú Â,Ü Ø*Ç Ú¾Å�Ã	ûcü ÊgÅ£Ú ÇßócÈ ÚÀÙ ø Ú È�ú Â�Ù Ã ÿgØ ÂcÃ	Ù Ø ú Â úLý Ù ø ÚE·,ÂcÃßüÉÜ£Ù Ã	ÙËÚ
Å�Ã Ç,Ø Ã	Ù Ø ú Â ÇLØ Ã ò Å�Ã ÿ Ã	Â Ç Ú¾Â ø Ã	Â È Ú�¸ £BÈ�ø Ã	ÂLÂ,ÚÉü Ç,Ø Ã ò Å�Ã ÿ È�ú Â�ÙËÅ Ø û ó Ù Ø ú Âcõ

÷3ø Ú È ü ó Ü£ÙËÚ¾Å2ÙËÅ�Ã	Â,Ü Ô Ú¾Å£ÜBÚ ÿ Ã	Ü£Ü ú Å[Ü ú�£BÈ Ãßü*ü Ú Ç@ÿgØ Â Ø*ÿ!ócÿ Ø Â Ô Ã	Å Ø Ã	Â�Ù ÿ Ã	Ü£Ü 
	��o �¨¹ þOÍ3º �¨

úLý Ù ø Ú ÆFþ Ü£Ê�Ü£ÙËÚ ÿ Ø Ü Ç Ú3·,Â,Ú Ç û�Êj» Ó ?½¼ 


�m¾o �¨¹ þ1� ©��o=� Î » � �¿¾ÀÂÁ Ð}Ã Ä o Á Ð�ÄHo À Ã ¾«� �ÆÅ ¾ Ð ©��o ¼ ¾/Ç Ã Ä o Á Ð%Ä�o À Ð ©��o Ã ¾«È � ôLõ9V��
÷3øcØ Ü Ø Ü Ù ø Ú
Ù ø Å£Ú¾Ú £ û úiÇ Ê ÿ Ã	ÜBÜ úLý Ù ø Ú ÆÄþ Ü£Ê�Ü£ÙËÚ ÿ Ú Ô Ãßü ó Ã	ÙËÚ Ç Ã	Ù Ù ø Ú ÿ@Ø Â Ø*ÿWóOÿ Ô Ãßü ó Ú
úLý Ù ø Ú Â,Ú ó ÙËÅ Ø Â ú Ü ü ú Â òLØ Ù ócÇ,Ø ÂcÃßü ÿ�úLÿ Ú¾Â�Ù ócÿÉ�¥Ø Ù ø

Ê � �¨¹ Í�þ3Í3º �
Ê ¤ÌËÍ ÎÎ@ Í Ã	Ù ¤ ËÍ�Ï È � ôLõ ô"�
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ñ Ø òßó Å£Ú�ôLõ 5 :3ÁÐ�/Ñ ÷ Ú Ô Ú¾Â�Ù Ç,Ø Ü£ùcü*Ã£Ê úLý Ã ÿWó,ú Â ÆÄþ Ú Ô Ú¾Â�Ù õ/��Å ú Ü£Ü£Ú¾Ü Ø Â�Ù ø ÚÀÅ Ø òßø ÙYÜ Ø*Ç Ú
ú Â Ù ø Ú�ù Ø*È Ù ó Å£Ú�Å£Ú¾ù,Å£Ú¾Ü£Ú¾Â�Ù øcØ Ù Ø Âj�/� Ö Ã	Â Ç �/� [ È�ø Ã ÿ ûjÚ¾Å �¥Ø Ù ø Ã¥ÙËÅ�Ã ÈÒ� ù úLØ Â�Ù Ø Â ò
Ù ú Ù ø Ú È Ú¾Â�ÙËÚ¾Å úLý Ù ø Ú Ç Ú¾ÙËÚ È Ù ú Å � ¤ÌÓo Î 5 8ßõ Õ¯¦ Ú3§d�Ëõ3Á ù ø,ú Ù ú Â È Ã	Â ûjÚ Ü£Ú¾Ú¾Â Ø Â�Ù ø Ú
ó ùLù Ú¾Å ü Ú ý ÙQÃ	Ü�Ã�Å£Ú Ç ûOü újÈÒ� ú Â-Ù ø Ú úßó ÙËÚ¾Å È¾Ø Å È ü Ú � ��o Î 5�5 õ 5 ¦ Ú3§d�Ëõ ÷�ø Ú ÿgØ Ü£Ü Ø Â ò ��o
Ø Ü ÿ ÚÉÃ	Ü ó Å£Ú Ç Ù ú Ù ø Ú Ç,Ø Å£Ú È Ù Ø ú Â úLý ü ú�� Ú¾ÅQü Ú ý Ù � �Ô� o Î V ? õ Þ ¦ Ú3§d�Ëõ
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ñ Ø òßó Å£Ú�ôLõ ? : ÁÛÚ�Ü ¦ Ñ Ú Ô Ú¾Â�Ù Ç,Ø Ü£ùOü*ÃËÊ úLý Ã ÿ!ó,ú Â ÆÄþ Ú Ô Ú¾Â�Ù õ ÷3øcØ Ü Ø Ü Ã	Â � Ï Í Ñ �
ù,Å úÞÝ Ú È Ù Ø ú Â úLý Ù ø Ú È Ú¾Â�ÙËÅ�Ãßü È Ãßü ú Å Ø*ÿ Ú¾ÙËÚ¾Å�õ ÷3ø Ú ø Ú Ø òßø Ù úLý Ù ø ÚQûcü úiÈ��¹È�ú Å£Å£Ú¾ÜBù ú Â Ç,Ø Â ò Ù ú
Ù ø Ú
ù ø,ú Ù ú Â Ø Ü Ç,Ø Å£Ú È Ù ü Ê Å£ÚÉü*Ã	ÙËÚ Ç Ù úNØ ÙËÜ!Ú¾Â,Ú¾Å ò Ê � � Áo Î 5�5 õ 5 ¦ Ú3§*�Ëõ

ñ Ø òßó Å£Ú�ôLõ Ó :�ÁßV�y�Ú Ô Ú¾Â�Ù Ç,Ø Ü£ùOü*ÃËÊ úLý Ã ÿ!ó,ú Â ÆÄþ Ú Ô Ú¾Â�Ù õ ÷3ø Ú È Å ú Ü£Ü£ÜBÚ¾Ü Ø ÂNÙ ø Ú�ü ú�� Ú¾Å
Å Ø òßø Ù Ü Ø*Ç Ú ú Â Ù ø Úgù Ø*È Ù ó Å£Ú@Å£Ú¾ù,Å£Ú¾Ü£Ú¾Â�Ù øcØ Ù Ø Â¿�/� [ È�ø Ã ÿ ûjÚ¾Å �¥Ø Ù ø Ã�ÙËÅ�Ã ÈÒ� ù úLØ Â�Ù Ø Â ò
Ù ú Ù ø Ú È Ú¾Â�ÙËÚ¾Å úLý Ù ø Ú Ç Ú¾ÙËÚ È Ù ú Å�õ ÷3ø Ú�ù ø,ú Ù ú Â È Ã	ÂÛûjÚ�Ü£Ú¾Ú¾Â Ø Â Ù ø Ú ó ù,ùjÚ¾Å
ü Ú ý Ù Ã	Ü¥Ã�Å£Ú Ç
ûcü újÈÒ� õ ÷3ø Ú
ûcü*Ã ÈÒ� Çßú ÙËÜ!Å£Ú¾ù,ÅBÚ¾Ü£Ú¾Â�Ù øOØ Ù Ø Â-Ù ø Ú
Ü Ø ü Ø*È�ú Â Ç Ú¾ÙËÚ È Ù ú Å£Ü�õ
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��Â ú Ù ø Ú¾Å ��ú Å Ç Ü 
 Ø Ù Ø Ü�Ù ø ÚQÙËÅ�Ã	Â,Ü Ô Ú¾Å£Ü£Ú ÿ Ã	ÜBÜ�ûjÚ¾Ù � Ú¾Ú¾Â Ù ø Ú ÿgØ ÜBÜ Ø Â ò ��o Ã	Â Ç Ù ø Ú�Ü ócÿ
úLý Ù ø Ú
ô £ Ô Ú È Ù ú Å úLý Ù ø Ú@ü Ú¾ù,Ù ú Â Ã	Â Ç ù ø,ú Ù ú ÂOõ

� È Ã	ÙËÚ òßú Å Ø  ÚQÙ ø Ú ÆâÐ þ Ç,Ø Ã ò Å�Ã ÿ Ü Ø Â�Ù ú Ù ��ú�ò Å úßó ù,Ü�
�à Á*áOÃ	Â Ç à9â4á9
 ó Ü Ø Â ò ùcÃ	Å£Ù ú Â
ü Ú Ô ÚÉü Ø Â ý#ú Å ÿ Ã	Ù Ø ú Â ý Å úLÿ Ù ø ÚäãÌåçæçèÌèçæu� ú Â�ÙËÚG�!Ã	Å�ü ú Ú Ô Ú¾Â�Ù ò Ú¾Â,Ú¾Å�Ã	Ù ú Å Ã	Ü Ü ø,ú�� Â Ø Â
÷ Ã	ûcü Ú ôLõ98ßõ%� ý � Å£ÚÉÝ ócØ Å£Ú¯� �¨¹ Í3º �¥éê��ë Ã	Â Ç � �¨¹ Í3ºUÍ�þ �¥|ì��ë¯
1� È Ã	ÂFÜ�ÃËÊ ÿ�ú Ü£Ù
úLý Ù ø Ú�Ú Ô Ú¾Â�ÙËÜ È�úLÿ Ú ý Å úLÿ ñ ¬ ` ÆÄþÄÇ,Ø Ã ò Å�Ã ÿ Ü�õ&�jÑ�Â�Ù ø Ú ú Ù ø Ú¾Å ø Ã	Â Ç 
 Ø*ý �!Å£ÚÉÝ ócØ Å£Ú
� �¨¹ Í3º ��|í��ë Ã	Â Ç � �¨¹ Í3ºUÍ�þ � Ò ��ë¯
 ÿ�ú ÜBÙ úLý Ù ø Ú�Ú Ô Ú¾Â�ÙËÜ È�úLÿ Ú ý Å úLÿ � ¬ `±Ã	Â Ç
¸ £BÈ�ø Ã	ÂLÂ,ÚÉü ÆFþDÇ,Ø Ã ò Å�Ã ÿ Ü�õ ÷3ø Ú(·,ÅBÜ£Ù3Ü È Ã	ÙËÙËÚ¾Å[ùcü ú Ù Ø Â-ñ Ø òßó Å£Ú ôLõ Þ Ü øLú�� Ü3Ù ø Ú�ÙËÅ�Ã	Â,Ü Ô Ú¾Å£Ü£Ú
ÿ Ã	ÜBÜ úLý ü Ú¾ù,Ù ú ÂÛÃ	Â Ç�º Ô Ú¾Å£Ü ó Ü¦Ù ø Ú È ü ó Ü£ÙËÚ¾ÅOÙËÅ�Ã	Â,Ü Ô Ú¾Å£ÜBÚ ÿ Ã	Ü£Ü úLý ü Ú¾ù,Ù ú Â�
 þ Ã	Â Çzº Ü£Ê�Ü£ÙËÚ ÿ õ
÷3ø ÚWÚ¾Â�ÙËÅ Ø Ú¾Ü2ùcÃ	Ü£Ü Ø Â ò à Ádá ý#ó ü ·cü*ü ÿ Ú¾Â�ÙËÜ Ç Ú¾Â ú ÙËÚ¾ÜYûcü ó Úî
LÃ	Â Ç à9â4á Ç Ú¾Â ú ÙËÚ¾Ü�Å£Ú Ç õ ÷3ø Ú¥ü ú�� Ú¾Å
Ç,Ø ÜBÙËÅ Ø û ó Ù Ø ú Â Ø ÂDñ ó,òßó Å£Ú!ôLõ Þ�Ø Ü2Ù ø Ú ùLÅ úÞÝ Ú È Ù Ø ú Â úLý Ù ø Ú ó ù,ùjÚ¾Å Ç,Ø Ü£ÙËÅ Ø û ó Ù Ø ú ÂgÙ ú � Ã	Å Ç Ü2Ù ø Ú
ï £ Ã½ð Ø Ü�
 �WøcØ*È�ø È Ã	Â ûjÚ ÜBÚ¾ùcÃ	Å�Ã	ÙËÚ Ç Ã	Ù Õ�@<¦ Ú3§>Ù ú ò Ú¾Ù�Ù ø Ú�Ú Ô Ú¾Â�ÙËÜ �QØ Ù øDøOØ òßø Ú¾Å�ù ó Å Ø Ù Ê
úLý Ù ø Ú_¸ £BÈ�ø Ã	ÂLÂ,ÚÉü Ç,Ø Ã ò Å�Ã ÿ Ø ÂÛÙ ø Ú
Å úßóLòßø õ

��Â�Ù øcØ Ü@Ã	ÂcÃßü Ê�Ü Ø Ü 
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�gÂ�ÃÄÂÇÆ �hÌQÈgÈµÊÅËaÊÅÇÄÈfÇçÐ[ÉWÓ´ÊÄÌ¦ËeÓ:ËaÌ
KMLYÌ=Í P S O ÌEÎ$NYW OCÏ7Ð np_7ÎXN P ÍCÑ]ÌEÒ7ÌEÍpÓRÔ§WmÎXNYS¯szÌEÓRÔ[W Ï n´³ ÍY_ Ï ÔdTQLYN7ÓRN7ÍQÔU³ ÍuÓRLQÌ:Õ²± ÐEÏ ÍCÑQ³ ÖÑ Ï ÓRÌEÔ;³ Í¹_Y³ Ò7ÌEÍ O�×
ØeÙIÚ wR��Û� �)Ü Ý�Þ} ß

àº¼»o½âá Û wR� ºm»o½� � �°ãpØ àÀä ã � º¼»o½�æå°ç wR� ºm»�½�éè �=Û� � ã � ºm»o½� w � a^� �
Ü Ý�Þ} ß

ºm»o½º¼»o½âá Û wR� ºm»o½� � å
ãbØ àÀä ã � ºm»o½�ãpØ º¼»o½ ä ã �\ºm»�½�ëê ãpØ º¼»o½ ä ã � ºm»�½� åÄç wR� ºm»o½� è � Û� � ã � º¼»o½�

w � a^� �
�\LYÌEÎXÌ

ì ß
àº¼»o½âá Û wR� ºm»o½� � ³ Ô\ÓRLQÌ`� ºm»�½� ÑíÌET´ÌEÍCÑíÌEÍ�ÓdTQÎXN OCÏfO ³^V^³ Ó × NYW Ï sîÌEÓ]W Ï n´³ ÍY_ Ï TQLQN7ÓRN7ÍxWmN7ÎszÌEÓRÔ¾³ Í¶ÓRLYÌ�Õ Ô Ï SUT4V Ìba l ÍQÔXÓRÌ Ï Ñ`NYW¸ÑQ³ ÎXÌ Ð Ó�V × SZÌ Ï Ô P Îk³ ÍQ_uÓRLC³ ÔZTYÎXN OCÏfO ³^V^³ Ó × r	ÓRLQÌW Ï n7ÌïÎ Ï ÓRÌð³ Í/ÓRLQÌx³ Í Ð V P Ôk³ Ò7Ì�sîÌEÓvÔ Ï SUTCV ÌEÔ ß ºm»o½º¼»o½âá Û wR��ºm»o½� � ³ ÔÄSUÌ

Ï Ô P ÎXÌbÑQr=ÑíÌEÓ Ï ³^V ÌbÑ³ Í>ñíÌ Ð Ó�³ N7Í � a^�7a^ò7a¶ó�N��¸ÌEÒ7ÌEÎkr�³ Ó`³ Ô]ÍQN7Ó Ï TYÎk³ N7Îk³´Ôk³^SZTCV ÌvÓRL Ï Ó]ÓRLC³ ÔuW Ï n7Ì1Î Ï ÓRÌÄ³ ÔÓRLQÌ[Ô Ï SUÌ`³ Í Ï V^V|TQL × Ôk³ Ð Ô\Ô Ï SUT4V ÌEÔkrôÓRLQÌEÎXÌbWmN7ÎXÌ[ÓRLYÌ[Ô × ÔXÓRÌbS Ï Ó�³ Ð ÌEÎ�ÎXN7Î]³ Ô Ï Ô�Ôk³ _7ÍQÌbÑOCÏ ÔXÌbÑ¶N7Í�ÓRLQÌ¹ÎXÌbV Ï Ó�³ Ò7ÌõWöÎ Ï7Ð Ó�³ N7Í�NYWU÷ P4Ï ÎXn Ï Í4Ñ¶_YV P N7Í/sîÌEÓRÔÄ³ Í²ÓRLQN7ÔXÌ¹Ô Ï SUTCV ÌEÔÑQ³ Ô Ð�P ÔXÔ�ÌbÑ¹³ ÍxñíÌ Ð Ó�³ N7Í � a^�7a^�7a
ì ãbØ àÀä ã � ºm»o½� ³ Ô;ÓRLQÌ¶� º¼»o½� ÑQ³ ÔXÓRÎ·³ OQP Ó�³ N7Í?³ Í?Õ ÌEÒ7ÌEÍpÓRÔkaõK�LQÌ¾ÓRÌEÎ·S ãbØ à ä ã ��ºm»o½�ãpØ º¼»o½ ä ã �\ºm»�½�ÐEÏ Í Ð ÌbV ÔvN P Ó¹³^WMÓRLQÌÀ� ºm»o½� ÑQ³ Ô�ÓRÎk³ OQP Ó�³ N7Íé³ Í¦szÌEÓ;Ô Ï SZTCV ÌÀ³ Ô:ÓRLQÌ¾Ô Ï SUÌuÓRL Ï Ó¹³ Í�Õ
Ô Ï SUTCV Ìba[jM³ _ P Î�Ì � a^�§ÔXLQNk�\Ô�ÓRLQÌ�� º¼»o½� ÑQ³ ÔXÓRÎk³ OQP Ó�³ N7Í¦³ Í¦Õ ÐEÏ ÍCÑQ³^Ñ Ï ÓRÌEÔ·rC�fÍCÑ Ï ÍCÑÔ P S�NYWQòfÎkÑQr�Å7ÓRLCr|�fÓRL;ÌEÓ Ð adw�øfòfÅY�fÓRLCù � LC³ _7LQÌEÔXÓ����vszÌEÓRÔ\³ Í�szÌEÓ4ÓRÎk³ _7_7ÌEÎXÌbÑeÔ Ï SUTCV ÌEÔkajíN7Î§ÓRLQÌqòfÅY�fÓRLúsîÌEÓ1³ ÍÀÓRLQÌ:sîÌEÓZÔ Ï SUTCV ÌEÔkrIÓRLQÌq�\º¼»o½� ÑY³ ÔXÓRÎk³ OQP Ó�³ N7Í�³ Ô§Ò7ÌEÎ × Ôk³^Sv³^V Ï ÎÓRNvÓRL Ï Ó]³ Í¹ÓRLYÌ1ÕæÔ Ï SUTCV Ìbr�ÓRLQÌEÎXÌbWmN7ÎXÌ[ÓRLYÌ1W Ï n7Ì[Î Ï ÓRÌ[ÌEûpÓRÎ Ï7Ð ÓRÌbÑv�]³ ÓRL�ÓRLYÌ¾òfÅY�fÓRLszÌEÓ;³ Ô P Ô�ÌbÑq³ ÍqÓRL4³ Ô Ï Í Ï V × Ôk³ ÔkrYÓRLQÌ`�fÍ4Ñq³ Ô�WmN7ÎeÓRLQÌ Ð ÎXN7ÔXÔ�Ö Ð LQÌ Ð nqN7ÍCV × aZKMLYÌ¾ÑíÌEÓ Ï ³^V³ Ô�ÑQ³ Ô Ð�P ÔXÔXÌbÑ�³ ÍxñíÌ Ð Ó�³ N7Í � a^�7a^�7a

ì ç wR�\º¼»o½� è � Û� � ³ Ô Ï W P Í Ð Ó�³ N7Íµ�\LC³ Ð L²_Y³ Ò7ÌEÔ¹ÓRLYÌïTQÎ�N OCÏfO ³^V^³ Ó × NYW Ï sîÌEÓÀ� � ÓRN O ÌSUÌ Ï Ô P ÎXÌbÑ Ï Ô Ï TQLQN7ÓRN7Íü�$��aýKMLC³ ÔÀ³ ÔðSUÌ Ï Ô P ÎXÌbÑµ³ Íþ³ Í Ð V P Ôk³ Ò7Ì¶sîÌEÓ`ÓRÎ·³ _7_7ÌEÎXÌbÑÔ Ï SUTCV ÌEÔ Ï Ô Ï W P Í Ð Ó�³ N7Í¹NYWM� º¼»o½� a�K�LQÌ1ÑíÌEÓ Ï ³^Vÿ³ Ô�ÑQ³ Ô Ð�P ÔXÔ�ÌbÑ¹³ ÍxñíÌ Ð Ó�³ N7Í � a^�7a ÅYa
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KMLQÌ Ð N7Í�ÓRÎk³ OQP Ó�³ N7ÍQÔ Ï ÎXÌ¾Ô P SvSUÌbÑ�N�Ò7ÌEÎ Ï V^V	sîÌEÓRÔu³ Íµ³ Í Ð V P Ôk³ Ò7Ì°Õ ÐEÏ Í4ÑQ³^Ñ Ï ÓRÌEÔ P ÔXÌbÑ�ÓRNÔXÌbV Ì Ð Ó�ÓRLQÌ1Õ²± ÐEÏ ÍCÑQ³^Ñ Ï ÓRÌba
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j4³ _	�YÎXÌ � a^�	�����QÌ:�\ºm»�½� ÑQ³ ÔXÓRÎk³ ���YÓ�³  7Í¶³ ÍuÓ!�QÌ:Õ�Ô Ï	"$# V Ì:w%�CV Ï7Ð n #  Y³ ÍpÓRÔ � rpÓ!�QÌ:�fÍCÑ]sîÌEÓZ³ ÍÓ!�QÌ:szÌEÓZÔ Ï	"$# V ÌEÔ¾w%�CV �YÌ:Ôk÷&� Ï ÎXÌEÔ � Ï ÍCÑuÓ!�QÌqòfÅY�fÓ!�xszÌEÓRÔ`³ Í¶Ó!�QÌ:szÌEÓ§Ô Ï	"$# V ÌEÔ1wîÎXÌbÑ' # ÌEÍÓRÎk³ Ï ÍQ_YV ÌEÔ � a

�)(+*,(.- É0/´Ê,1325476,89/:89;=<+;+>&?
���QÌ " Ì Ï Ô@�YÎXÌ " ÌEÍ�ÓA YW ß º¼»o½�á Û wR��ºm»o½� �ZÜ

Ø ºm»o½âá Û ä Ø º¼»o½ Î�Ìb÷&�C³ Î�ÌEÔ Ï Ô Ï	"B# V Ìv�C�C³ Ð � Ð  7ÍQÖÓ Ï ³ ÍQÔ� 7ÍCV × sîÌEÓRÔ Ï ÍCÑ�Í� # Î@ "$# Ó # �� 7Ó! 7ÍQÔ·rD���QÓ4Í� =ÔE� Ð � Ï Ñ Ï Ó Ï ÔXÌEÓMÌEû	³ ÔXÓRÔka����QÌ # Î@ "$# Ó
# �� 7Ó! 7Í Ð  7Í�Ó Ï	" ³ Í Ï Ó�³  7ÍCrGF Û rÿ³ Ô\ÌEÔXÓ�³ "vÏ ÓRÌbÑÄ³ Í¹Ó!�QÌ[sîÌEÓ�Ô Ï	"$# V ÌEÔ�Ó! H�´Ì

F Û Ü
Ø ÛØ Û$I Ø ºm»o½Rá Û Ü

Ø ÛØ Û$J+K!LNMNOPMQK ½z» è
w � a^ò �

�C�QÌEÎXÌ Ø Û ³ Ô\Ó!�YÌeÍR� " �´ÌEÎS YWYÓ!�QÌ # Î@ "B# Ó # �� 7Ó! 7ÍQÔkr Ø ºm»o½Rá Û ³ Ô�Ó!�QÌ1W Ï n7Ì # �� 7Ó! 7ÍQÔ Ï ÍCÑØ Û$J+K!LNMNOPMNK ½Ã» ³ Ô Ï V^V # �� 7Ó! 7Í ÐEÏ ÍCÑY³^Ñ Ï ÓRÌEÔ=³ Í:ÌEÒ7ÌEÍ�Ó=³ Í Ð V �CÑQ³ ÍY_ # Î@ "$# Ó Ï ÍCÑ:W Ï n7Ì # �� 7Ó! 7ÍQÔ·a���QÌ1WmÎ Ï7Ð Ó�³  7ÍT YWYÓ!�QÌ¾W Ï n7Ì # �� 7Ó! 7ÍYÔ]³ Í¹Ó!�QÌ # �� 7Ó! 7Í ÐEÏ ÍCÑQ³^Ñ Ï ÓRÌEÔ�³ Ô
FVU,WYX Ü Ø ºm»o½âá ÛØ ÛBJ+K!LNMNOPMNK ½Ã» Ü

�CZ[F Û]\ w � a Å �
���QÌ1W Ï n7Ì # Î@ 	� Ï �4³^V^³ Ó ×  YW Ï szÌEÓ]³ Ô�ÑíÌEÓRÌEÎ " ³ ÍQÌbÑ Ï Ô

ß ºm»o½º¼»o½�á Û wR��ºm»o½� ��Ü
Ø ºm»o½âá ÛØ ºm»o½

w � a^� �
Ü Ø ÛBJ+K!LNMNOPMQK ½z»Ø º¼»o½ å Ø ºm»o½âá ÛØ Û$J+K!LNMNOPMNK ½Ã»
Ü Ø ÛBJ+K!LNMNOPMQK ½z»Ø º¼»o½ å FVU,WYX
Ü ß_^ Ka` wR�\º¼»o½� � å F_U,WYX è
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jM³ _	�QÎXÌ � a^�	�n���QÌ]WmÎ Ï7Ð Ó�³  7Ío YW # �� 7Ó! 7Í ÐEÏ ÍCÑQ³^Ñ Ï ÓRÌEÔZ³ Í1sîÌEÓ�Ô Ï	"$# V ÌEÔkr
ßp^ Ka`

r Ï Ô Ï Wq�QÍ Ð Ó�³  7Í
 YWpsîÌEÓ=��� Ð  "B#CÏ Îk³ ÍQ_q�&rRs �Rt1wRWq�CV^V Ð ³ Î Ð V Ì � Ï ÍCÑUÔ@� "  YW¸�urvs �Rt�r´�urvs �Rt Ï ÍCÑ`�urvs �&tRtw% # ÌEÍ Ð ³ Î Ð V Ì � Ñ Ï Ó Ï Ô Ï	"B# V ÌEÔkaC���YÌ1òfÅY�fÓ!�ú���¶szÌEÓRÔ Ï ÎXÌB�QÔXÌbÑQa

�C�YÌEÎXÌ ß_^ Ka` wR�\º¼»o½� � ³ Ô¾Ó!�YÌïÍR�
" ��ÌEÎ5 YW¸Ó!�QÌ # �p 7Ó! 7Í ÐEÏ ÍCÑY³^Ñ Ï ÓRÌEÔÀ³ Í�sîÌEÓ¾Ô Ï	"B# V ÌEÔkrZ³^a ÌbaÓ!�QÌÀWmÎ Ï7Ð Ó�³  7Í[ YW # �� 7Ó! 7Í ÐEÏ ÍCÑQ³^Ñ Ï ÓRÌEÔÄwR³ Í Ð V �CÑQ³ ÍQ_ # Î@ "B# Ó Ï Í4ÑúW Ï n7Ì # �� 7Ó! 7ÍYÔ � ³ ÍúsîÌEÓÔ Ï	"B# V ÌEÔkr ÐEÏ V^V ÌbÑ Ï Ô5w Î Ï � W Ï n7Ì;Î Ï ÓRÌ7x^a ß º¼»o½Rá Û wR�

ºm»�½� � ³ Ô ÐEÏ V^V ÌbÑ Ï ÔeÓ!�YÌow ÓRÎ@�YÌ�W Ï n7Ì;Î Ï ÓRÌ7x^a
���YÌðÑQ³ ÔXÓRÎk³ ���YÓ�³  7Íy YW ß_^ Kz` wR��ºm»o½� � ³ ÔvÔ@�� k�\Í¯³ Í¯jM³ _	�QÎ�Ì

� a^�ðWq 7ÎvÓ!�QÌ¦�urvs �vt Ï ÍCÑ°Ó!�QÌÔ@� "  YWQÓ!�QÌu�urRs �vt�rC�urvs �Rt Ï Í4Ñï�&rRs �utvt;szÌEÓ\Ô Ï	"$# V ÌEÔka l Óux Ô Ï �: 	�QÓ[�7a Åp{ Ï Ó�Ó!�QÌ1V  k���ºm»o½� Ï ÍCÑ¹W Ï V^V Ô\Ó! ï�7a^�	{ Ï Ó��\ºm»�½� Ü �7�v��ÌE�;a,�|�C³ Ô�Î Ï �£W Ï n7Ì§Î Ï ÓRÌ ÐEÏ Íx³ Í�ÓRÌEÎ # ÎXÌEÓRÔ Ï Ô Ï ÍÏ �QÔE YV �QÓRÌ}� #�# ÌEÎ§V^³ " ³ Ó� 7Í¹Ó!�QÌ¾W Ï n7Ì[Î Ï ÓRÌba
�|�QÌEÎXÌ Ï ÎXÌ[Ô�ÌEÒ7ÌEÎ Ï V " ÌEÓ!�p ´ÑíÔ����C³ Ð � ÐEÏ Í " Ì Ï Ô@�QÎ�ÌZÓ!�QÌ~FVU,WYX Ï Ô�Wq YV^V  ��\Ô��
�7aAw��QÎ Ï ÍYÔXÒ7ÌEÎXÔXÌ # Î@ t V Ì " ÌEÓ!�� 	Ñ�x��QÔXÌEÔdÓ!�QÌeÓRÎ Ï ÍQÔXÒ7ÌEÎXÔ�Ì # ÎE t V Ì� YWôÌ Ï7Ð � # �� 7Ó! 7Í ÐEÏ ÍQÖÑQ³^Ñ Ï ÓRÌ�³ ÍqÓ!�QÌuhC��ñ¹Ñ7ÌEÓRÌ Ð Ó! 7ÎkrC�q�G� ���Y�D��wîÔ@ 7Ö ÐEÏ V^V ÌbÑ°hC�$ñ " ÌEÓ!�� 	Ñ � rQÓ!� Ï Ó�³ Ô Ð  " Ö
#CÏ ÎXÌbÑ¾Ó! uÓ!� Ï Ó " Ì Ï Ô@�QÎXÌbÑ°Wq 7ÎUÓ!�QÌ]ÌbV Ì Ð ÓRÎE 7ÍQÔ¾³ Í Ï ÓRÌEÔ�Ó��´Ì Ï	" ³ Í°Ó!�QÌ;Ô Ï	" Ì "  7Ö
" ÌEÍpÓ!� " Î Ï ÍY_7Ì[� b	b r b	�Q� r4ÌEû # V^³ Ð ³ Ó�V × r��q� � ��� Å ä �q� � �A� �7�ÄWmÎ Ï7Ð Ó�³  7ÍQÔ¹Wq 7Î��: 7Ó!�
# �� 7Ó! 7ÍQÔ Ï Í4ÑUÍQÌ��QÓRÎ Ï V " ÌEÔ@ 7ÍQÔ Ï ÎXÌ Ð  "$#CÏ ÎXÌbÑQa����4³ Ô " ÌEÓ!�� 	Ñ$� Ï Ô Ï Í Ï Ñ7Ò Ï Í�Ó Ï _7ÌÏ ÓdV  k�µ�$�;�C�QÌEÎXÌ " �CV Ó�³ # V Ì # �� 7Ó! 7ÍYÔ¸WmÎ@ "�" ÌEÔE 7Í`ÑíÌ ÐEÏX× Ô Ï ÎXÌ "  7ÎXÌ�Ôk³ _7Í4³ tCÐEÏ ÍpÓ�V ×ÔXÌ #CÏ Î Ï ÓRÌbÑ Ï Ó\Ó!�QÌ¾hC�$ñ�Î Ï ÑQ³ �QÔ·a

�7a l Ô@ YV Ï Ó�³  7Í?Ò7ÌEÎ�Ô@�QÔ��q� � ���Y� � " ÌEÓ!�p ´Ñ��õh Ï V  7Îk³ " ÌEÓRÌEÎð³ ÔE YV Ï Ó�³  7Í Ï ÍCÑ��q� � ���Y� � Ï ÎXÌÑíÌ t ÍQÌbÑ²³ Í ñíÌ Ð Ó�³  7Í>ÅYa^�7a��|�QÌ�� Ï7Ð np_7Î@ 	�YÍCÑ²³ Ô��QÔ@� Ï V^V ×y# Î@ 	Ñ�� Ð ÌbÑ Ï Ô #CÏ ÎXÓ~ YWÏ szÌEÓ Ï ÍCÑïÓ!�R�QÔ:ÓRÎ Ï ÍQÔ�Ò7ÌEÎXÔXÌ�ÌEÍQÌEÎX_ ×µÏ Î@ 	�QÍCÑïÓ!�QÌ # �� 7Ó! 7Í ÐEÏ ÍCÑQ³^Ñ Ï ÓRÌðwR³^a Ìba^r�Ó!�QÌ³ Ô@ YV Ï Ó�³  7Í � ³ ÔUÓ ×R# ³ ÐEÏ V^V × �C³ _	�QÌEÎvWq 7ÎeÓ!�YÌ�� Ï7Ð n�_7Î@ 	�QÍCÑ¾Ó!� Ï ÓvWq 7ÎeÓ!�YÌ]Ôk³ _7Í Ï V^aH���C³ Ô
" ÌEÓ!�� 	ÑúÌEû # V  Y³ ÓRÔqÓ!�QÌ/W Ï7Ð Ó�Ó!� Ï Ó�Ó!�YÌEÎXÌ/³ Ô¹Í� Ð  7ÎXÎXÌbV Ï Ó�³  7Í��´ÌEÓ �$ÌEÌEÍ ³ ÔE YV Ï Ó�³  7ÍÏ ÍCÑ��q� � ���Y� ��W� 7Î�Ó!�YÌB� Ï7Ð n�_7Î@ 	�QÍCÑYan���C³ Ô Ï ÔXÔ@� "B# Ó�³  7Í'� Ï ÔC�´ÌEÌEÍuÒ7ÌEÎk³ t ÌbÑ¹³ Í��ÄhÔ Ï	"$# V ÌEÔka l ÍxÓ!�QÌ°³ ÔE YV Ï Ó�³  7ÍõÒ7ÌEÎXÔ@�QÔ��q� � ���Y� � #CÏ Î Ï	" ÌEÓRÌEÎ�Ô #CÏ7Ð ÌbrdW� 	�QÎ]ÎXÌE_Y³  7ÍQÔ¹³ ÔÑíÌ t ÍQÌbÑ¾³ Í�� Ï �CV Ì � a^��W� 7ÎU� Û��� �7�§�dÌE� Ï ÍCÑ1� Û� ���7���dÌE�;a�jM³ _	�QÎXÌ � a^ò�Ô@�� k�\ÔÓ!�QÌ°ÑY³ ÔXÓRÎk³ ���QÓ�³  7Í �QÔk³ ÍY_qsîÌEÓ]Ô Ï	"B# V ÌEÔ ÏQ#p# V × ³ ÍY_ Ï V^VCÓ!�QÌ # �� 7Ó! 7Í¦ÔXÌbV Ì Ð Ó�³  7Í Ð �QÓRÔ
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ÌEû Ð Ì # Ó¾Wq 7ÎZÓ!�QÌq³ Ô@ YV Ï Ó�³  7Í Ï Í4Ñ��q� �WY¡,¢ �Rao£)ÌE_Y³  7Í>h Ð  7ÎXÎXÌEÔ #  7Í4ÑíÔUÓ! ¹Ó!�QÌ:Ôk³ _7Í Ï VÎXÌE_Y³  7Í Ï ÍCÑ\ÎXÌE_Y³  7Í¹i/³ Ô Ï9# �QÎ�Ì0� Ï7Ð n�_7Î@ 	�QÍ4Ñ\ÎXÌE_Y³  7Í4a,¤eÔXÔ@� " ³ ÍQ_\Ó!� Ï Ó4Ó!�QÌEÎXÌU³ Ô4Íp Ôk³ _7Í Ï V�³ ÍÄi Ï ÍCÑZÓ!� Ï Ó$Ó!�QÌ=Ó��S � 	�YÔXÌEÎXÒ Ï �CV ÌEÔ Ï ÎXÌ��QÍ Ð  7ÎXÎXÌbV Ï ÓRÌbÑQrbÓ!�QÌ�� Ï7Ð n�_7Î@ 	�QÍCÑ³ Í¹Ó!�QÌ§Ôk³ _7Í Ï VôÎXÌE_Y³  7Í¦³ Ô # ÎXÌbÑY³ Ð ÓRÌbÑ Ï Ô
ØeÙIÚ Ü ØeÙ ê Ø�¥Ø X è w � a � �

Ï ÍCÑ;Ó!�YÌ1WöÎ Ï7Ð Ó�³  7Í¦ YW�Ó!�QÌB� Ï7Ð n�_7Î@ 	�QÍ4ÑTF U,WYX ³ Ô
FVU,WYX Ü ØeÙIÚ

Ø W Ü Ø=Ù ê Ø§¥Ø X ê Ø W \
w � a � �

� Ï �CV Ì � a^�	�=h|�QÓ\Ò Ï V �QÌEÔ�Ó! °ÑíÌ t ÍQÌ[Ó!�YÌ[ÎXÌE_Y³  7ÍQÔ��QÔXÌbÑïW� 7Î=Ó!�QÌ l Ô@ YV Ï Ó�³  7Í°Ò7ÌEÎXÔ@�QÔ��q�G� ���Y�u�
" ÌEÓ!�� 	Ñ�W� 7Î=Ó��S vÎXÌE_Y³  7ÍQÔ;³ Íx� Û� a� Û� � �7�v�dÌE� � Û� �ü�7�v�dÌE�
¤ wR³ Ô@ �Z/� � ä wR� Û� Z/�7� � � �7a^�7� �q�G� ���Y�D� � �7� ³ Ô@ ä � Û� �é� \ � �q�¨� ���:��� � �7�
© wR³ Ô@ �Z/� � ä wR��Û� Z/�7� � � �7a^� � �q�G� ���Y�D�|� �7� ³ Ô@ ä �=Û��� � \ � �q�¨� ���:���0� �7�
h wR³ Ô@ �Z/� � ä wR� Û� Z/�7� � � �7a^�7� �q� � ���Y� �|� �7� ³ Ô@ ä � Û� �é� \ � �q� � ���:� �0� �7�i wR³ Ô@ �Z/� � ä wR� Û� Z/�7� � � �7a^� � �q� � ���Y� � � �7� ³ Ô@ ä � Û� � � \ � �q� � ���:� � � �7�
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j4³ _	�YÎXÌ � a^ò	�$³ ÔE ä � Û� wRV ÌbWmÓ � Ï ÍCÑ;wR³ Ô@ 9Zu� � ä wR� Û� Zu�7� � wîÎk³ _	��Ó � Ò7ÌEÎXÔE�QÔ��q� � ���Y� � #CÏ Î Ï	" ÌEÓRÌEÎÔ #CÏ7Ð Ì¾ÑQ³ Ô�ÓRÎk³ ���QÓ�³  7Íð³ Í¹sîÌEÓ]Ñ Ï Ó Ï Ô Ï	"$# V ÌEÔka
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ò7aAw^h� 7ÍpÒ7ÌEÎ�Ôk³  7Í " ÌEÓ!�� 	Ñ�x�ÑíÌEÓRÌ Ð Ó�Ó!�QÌ Ð � Ï ÎX_7ÌZÔk³ _7Í Ï VR YW # �� 7Ó! 7ÍQÔ Ð  7Í�Ò7ÌEÎXÓ�³ ÍQ_q³ Í�Ó!�QÌÔ@ YV ÌEÍ� Y³^Ñ Ð  Y³^V&� × �QÔk³ ÍQ_�Ó!�YÌehC¸)£xÑíÌEÓRÌ Ð Ó! 7Î\wîÔ@ 7Ö ÐEÏ V^V ÌbÑ;hC¸)£ " ÌEÓ!�� ´Ñ � � b	b r � �7r � � � a
���C³ Ô�ÎXÌbV^³ ÌEÔ¹ 7ÍúÓ!�YÌÄW Ï7Ð Ó]Ó!� Ï Ó�Ôk³ ÍQ_YV Ì # �p 7Ó! 7ÍQÔ�� Ï Ò7Ì� 7ÍCV ×  7ÍQÌ Ð � Ï Í Ð ÌuÓ! #CÏ ³ Î
# Î@ 	Ñ�� Ð Ìbrb�C�C³^V Ì " �CV Ó�³ # V Ì # �p 7Ó! 7ÍQÔ)� Ï Ò7Ì "  7ÎXÌban���YÌ # Î@ 	� Ï �C³^V^³ Ó ×  YW Ð  7ÍpÒ7ÌEÎ�Ôk³  7ÍW� 7Î Ï Ôk³ ÍQ_YV Ìbr # Î@ "$# Ó # �� 7Ó! 7Íé³ Ô Ï �: 	�QÓ

ß
ºÛ Ü � �	{ ÑíÌEÎ·³ Ò7ÌbÑúWmÎ@ " Ó!�QÌ Ï Ò7ÌEÎ Ï _7ÌÎ Ï ÑQ³ Ï Ó! 7ÎZÓ!�C³ Ð npÍQÌEÔ�Ôkr Ï Í4Ñ # ÎE 	� Ï �C³^V^³ Ó ×  YW´Í� 7ÍQÖ Ð  7Í�Ò7ÌEÎXÔk³  7Í/³ Ô

ß
»DºÛ Ü ò b {va l W�Ó��S # �� 7Ó! 7ÍQÔZÎXÌEÔE�CV Ó�³ ÍQ_ÀWöÎE " Ï gI}uÑíÌ ÐEÏX× ÌEÍ�ÓRÌEÎ[Ó!�QÌ;Ô Ï	" Ì;�¸ÌbÑí_7Ìbr´Ó!�QÌ # ÎE 	� Ï �C³^V^³ Ó ×Ó!� Ï Ó Ï Ó:V Ì Ï Ô�Ó� 7ÍYÌ� YW´Ó!�YÌ Ð  7Í�Ò7ÌEÎXÓRÔ¾³ Ô Ï �: 	�QÓ

ß
º¼v½ Ü ��Z�wR��Z

ß
ºÛ � � Ü b7� {vr Ï ÍCÑ# Î@ 	� Ï �C³^V^³ Ó ×  YWkÍ� 7ÍQÖ Ð  7Í�Ò7ÌEÎXÔk³  7Í¹³ Ô

ß
»Dº¼7½ Ü �fÅp{vaS���QÌ)ÍR� " �´ÌEÎ, YW� 	�QÔXÌEÎXÒ7ÌbÑ # �� 7Ó! 7ÍÐEÏ ÍCÑQ³^Ñ Ï ÓRÌEÔ Ø Û}J+K!LNMQOPMNK ½z» ÐEÏ Í¦��Ì`ÑíÌ Ð  "$#  7ÔXÌbÑq³ Í�Ó! 1Ó!�YÌ # Î@ "$# Ó # �� 7Ó! 7ÍQÔ;w Ø Û �Ï ÍCÑ;g } w Ø ¼7½ � �

¾ � " ��ÌEÎ� YW Ð  7Í�Ò7ÌEÎXÔk³  7Í¿� Ø º Ü ß
ºÛ ê Ø Û�I ß

º¼v½ ê Ø ¼ ½ w � a b �
¾ � " �´ÌEÎn YWYÍ� 7ÍQÖ Ð  7Í�Ò7ÌEÎXÔk³  7Í¿� Ø »Dº Ü ß

»DºÛ ê Ø ÛBI ß
»Dº¼v½ ê Ø ¼ ½ \ w � a � �

l Í�Ò7ÌEÎXÓ�³ ÍQ_¾Ó!�QÌEÔXÌZÎXÌbV Ï Ó�³  7ÍQÔe_Y³ Ò7ÌEÔ��QÔ
Ø Û Ü ß ºÛ ê

Ø »�º Z ß »�º¼ ½ ê
Ø º

ß »�ºÛ Z ß »�º¼ ½
w � a^�7� �

Ø ¼ ½ Ü ß »DºÛ ê Ø º Z ß ºÛ ê
Ø »Dº

ß »�ºÛ Z ß »�º¼ ½
\ w � a^�7� �

���QÌ # Î@ "B# Ó # �� 7Ó! 7ÍxWmÎ Ï7Ð Ó�³  7Í¦³ Ô]ÑíÌ t ÍQÌbÑq³ ÍÀ��÷u� Ï Ó�³  7Í � a^ò7a
�|�QÌEÔXÌ§Ó!�YÎXÌEÌ " ÌEÓ!�� ´Ñ7Ô Ï ÎXÌ Ð  "$#CÏ Î�ÌbÑ Ï ÍCÑ1Ô@�� k�\Íõ³ Í¦jM³ _	�QÎXÌ � a Å Ï ÍCÑ Ï _7Î�ÌEÌ��¸ÌbV^V�]³ Ó!�4³ Í:Ó!�QÌdÔXÓ Ï Ó�³ ÔXÓ�³ ÐEÏ V7ÌEÎ�Î@ 7ÎXÔkaÁ¤�Ó�� Û�¿� ÅY�Z��ÌE�� 7ÍCV × Ó!�QÌ[hC¸9£ " ÌEÓ!�� 	Ñ�³ Ô Ï Ò Ï ³^V Ï �4V Ìba

© ÌEÓ��¸ÌEÌEÍ¶�7� Ï ÍCÑ:�7�Z�dÌE�>Ó!�QÌ§hC¸9£ " ÌEÓ!�� ´Ñe_Y³ Ò7ÌEÔ Ï Í Ï �: 	�QÓ\�fÖ�ò}Â��C³ _	�QÌEÎ�Ò Ï V �QÌ�Ó!� Ï ÍÓ!�QÌ� 7Ó!�QÌEÎeÓ��S " ÌEÓ!�� 	ÑíÔka[ó9 ��¸ÌEÒ7ÌEÎkr�Ó!�QÌuhC��ñ " ÌEÓ!�� 	Ñq³ ÔU�¸ÌbV^VQÓRÌEÔXÓRÌbÑ°³ ÍÄÓ!�C³ ÔeÎXÌE_Y³  7ÍÏ ÍCÑ Ð  7ÍQÔk³^ÑíÌEÎXÌbÑ "  7ÎXÌ[ÎXÌbV^³ Ï �4V Ì Ï Ó]V  ��£��Û� a
Ã �C³^V ÔXÓZÓ!�YÌ�h���ñ Ï ÍCÑ°hC¸9£ " ÌEÓ!�� ´Ñ~�QÔ�Ì�Ó!�YÌ�Ô·³ _7Í Ï V�ÎXÌE_Y³  7Í Ï ÍCÑ¾Ó!�R�QÔUÓ!�QÌ:Ô Ï	" ÌÌEÒ7ÌEÍ�ÓRÔkrôÓ!�QÌ l Ô@ 7Ö�hC�$ñ " ÌEÓ!�� ´Ñ��QÔ�ÌEÔ�ÌEÒ7ÌEÍpÓRÔC 	�YÓRÔk³^ÑíÌUÓ!�QÌUÔk³ _7Í Ï VpÎXÌE_Y³  7Í¹Ó! ;ÌEû�ÓRÎ ÏQ#  YV Ï ÓRÌ³ Í�Ó! :Ó!�QÌeÔk³ _7Í Ï V�ÎXÌE_Y³  7ÍCa�j	 7Î�Ó!�QÌ t Í Ï VbÌEÔXÓ�³ "vÏ ÓRÌ[�¸ÌUÓ Ï n7ÌZÓ!�QÌ=ÌEÎ�Î@ 7Îd�$Ìb³ _	��ÓRÌbÑ Ï Ò7ÌEÎ Ï _7Ì

 YWMÓ!�YÌÄhC�$ñ Ï ÍCÑ l ÔE 7Ö�hC��ñ " ÌEÓ!�� 	ÑxWq 7Î�� Û� �üÅY�Ä�dÌE� Ï ÍCÑqÓ!�QÌ¶hC¸9£ " ÌEÓ!�� 	ÑxWq 7Î� Û��� ÅY�;�dÌE�:aY���C³ Ô Ð  " �C³ ÍQÌbÑ'FVU,WYX/ÌEÔ�Ó�³ "vÏ ÓRÌ¾³ Ô�Ó!�QÌ t Ód�]³ Ó!�uÌEû # w!Z}Ä êEÅ IÀÆ � IÀÇ a���YÌ t Ó�³ ÔMÔ@�� ���Íu³ Í�jM³ _	�QÎXÌ � a Å Ï Í4Ñ\Ó!�QÌ t ÓRÓRÌbÑ #CÏ Î Ï	" ÌEÓRÌEÎXÔ Ï ÎXÌ$Ä Ü � \ � � �7r Æ Ü � \ � �7�	bÏ ÍCÑ Ç Ü � \ �7�fÅYa§���YÌ1Ñ Ï Ó ÏvÏ ÎXÌ[Ô�ÌEÌEÍ¹Ó! Ï _7ÎXÌEÌ]�$ÌbV^Vô��³ Ó!�qÓ!�C³ Ô t Ó�a�|�QÌ¶Ô × ÔXÓRÌ "vÏ Ó�³ Ð ÌEÎ�Î@ 7Îð³ Ô¹Ó Ï n7ÌEÍ Ó! y��Ì¶Ó!�YÌ¶ÔXÓ Ï Ó�³ ÔXÓ�³ ÐEÏ V�ÌEÎXÎ@ 7Î� 7ÍéÓ!�YÌ t Í Ï V t Ó�ajM³ _	�QÎXÌ � a^�eÔE�� ��\ÔdÓ!�QÌ1ÑY³ ��ÌEÎXÌEÍ Ð Ì� YWQÌ Ï7Ð �ÀF U,WYX Ò Ï V �YÌZÓ! �Ó!�YÌ t Í Ï V t Ó Ï ÍCÑ]Ó!�QÌUÌEÎXÎ@ 7Î
 7Í¦Ó!�QÌ t Í Ï V t Ó�a'¤:V^V$Ñ Ï Ó ÏÄÏ Î�Ì Ð  7ÍQÔ·³ ÔXÓRÌEÍpÓ;�]³ Ó!�4³ ÍxÓ!�QÌ`ÔXÓ Ï Ó�³ ÔXÓ�³ ÐEÏ V4ÌEÎ�Î@ 7Î� 7Í¦Ó!�QÌ t Ó�al Ó=Î Ï ÍQ_7ÌEÔvWöÎ@ " Ï �: 	�QÓ:�	{ Ï Ó;V  k� � Û� Ó! ¶�7�	{ Ï Ó$�C³ _	�/� Û� a����C³ Ô Ð  7ÎXÎXÌEÔ #  7Í4ÑíÔ=Ó! ÏWmÎ Ï7Ð Ó�³  7Í Ï VÿÌEÎXÎ@ 7Î} 7ÍÈF_UÁWYXÉ YW Ï �: 	�QÓ � { Ï Ó`V  k� �=Û� Ï ÍCÑð�7�7�	{ Ï Ó}�C³ _	�µ��Û� a����C³ ÔÌEÎXÎE 7Î]³ Ô # ÎE #CÏ _ Ï ÓRÌbÑ:Ó! vÓ!�YÌZÓ! 7Ó Ï V|Ô × ÔXÓRÌ "vÏ Ó�³ Ð ÌEÎXÎ@ 7ÎC 7Í3F_U,WYXUa

�|�QÌ�Î Ï Ó�³  ¹ YWôÓ!�YÌ¹F U,WYX x ÔdÓ! ]Ó!�QÌ Ï Ò7ÌEÎ Ï _7ÌZÒ Ï V �QÌ Ï ÍCÑ§Ó!�QÌeÔ × Ô�ÓRÌ "vÏ Ó�³ Ð ÌEÎXÎ@ 7ÎS YWôÓ!�QÌ³ ÍCÑY³ Ò´³^Ñ�� Ï V " ÌEÓ!�� 	ÑíÔ Ï ÎXÌZÔ@�p ��\Íx³ Íúj4³ _	�YÎXÌ � a^�7a��|�QÌZÌEÎXÎ@ 7Î]³ Ô�Ò7ÌEÎ × V Ï ÎX_7Ì Ï ÓC�4³ _	�x� Û��C�YÌEÎXÌ§Ó!�QÌEÎ�Ì Ï ÎXÌ�Í� ÄÑ Ï Ó Ï¾Ï Ò Ï ³^V Ï �CV ÌqWq 7Î�Ó!�YÌuhC�$ñ " ÌEÓ!�p ´Ñ Ï ÍCÑqh�¸9£ " ÌEÓ!�� 	ÑH� Ï Ô Ï
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Ô ³ Õ	�QÎXÌ �	Ö �	��ñ��� k�\Íð³ Ô�Ó!�YÌ1ÑQ³ ��ÌEÎ�ÌEÍ Ð Ì~å Ø Ì × Ó � Ï ÍCÑ�Î Ï Ó�³  påîÎ·³ Õ	�pÓ �  × Ó!�QÌ5F_UÁWYX Ñ7ÌEÓRÌEÎ " ³ ÖÍ Ï Ó�³  7ÍYÔ'å Ð�Ø  7Ô�ÌbÑ #  Y³ Í�Óu��Û ÔE qÒ�ÔoÙC�$ñ�æY # ÌEÍ #  Y³ Í�ÓRÔ��'ÙC�$ñ�æ´ÓRÎk³ Ï ÍpÕ Ø ÌEÔ���ÙC¸)£ � Ó! ÄÓ!�QÌ
ç Í Ï	Ø Ò Ï	Ø �QÌA�QÔXÌbÑ Ï ÍCÑ�Ó!�YÌ[ÔXÓ Ï Ó�³ ÔXÓ�³ ÐEÏ	Ø ÌEÎXÎ@ 7Î�åRÑ Ï Ô@�QÌbÑ Ø ³ ÍQÌEÔ �  7Í¹Ó!�QÌ ç Ó Ö

�|�QÌ ç Í Ï	Ø Ò Ï	Ø �QÌ} × ß ºm»o½Rá Û åR�\º¼»o½� �$Ü ß_^ Ka` åR�\º¼»o½� � å F_UÁWYXþ³ Ô�Ô@�� k�\Íx³ Í Ô ³ Õ	�QÎ�Ì �	Ö^�	Ö
���YÌZÔ × Ô�ÓRÌ "vÏ Ó�³ Ð �QÍ Ð ÌEÎXÓ Ï ³ ÍpÓ�³ ÌEÔ Ï ÎXÌ1ÑQ³ Ô Ð �QÔXÔXÌbÑ¹³ ÍúñíÌ Ð Ó�³  7Í �	Ö � Ö � Ö
�)(=*,(.è é$4�/:ê9ë�<+/:>�;+6,êì6,íÚîBï=ð+ñ� >�6�î Û�
���YÌ " Ì Ï Ô@�QÎXÌbÑ°� º¼»o½� Ò Ï	Ø �QÌ " �QÔXÓ$�´Ì�ÓRÎ Ï ÍQÔ Ø^Ï ÓRÌbÑ¶³ Í�Ó! Ï � Û� Ò Ï	Ø �YÌ Ö Û�Í[��÷u� Ï Ó�³  7Í �	Ö �Ó!�C³ Ô × �QÍ Ð Ó�³  7Í>³ Ô ÐEÏ	Ø�Ø ÌbÑ Ï Ô ç åR��ºm»o½�éè � Û�9ò Ö ¤eÍ ×¿# �� 7Ó! 7Í ÐEÏ Í4ÑQ³^Ñ Ï ÓRÌ�óC�C³ Ð � #CÏ ÔXÔXÌEÔ�Ó!�QÌÔXÓ Ï Í4Ñ Ï ÎkÑ # �p 7Ó! 7Í Ð �QÓRÔ�æ Ï ÍCÑv³ Ô "vÏ Ó Ð �YÌbÑ[Ó! Ïnô ÌEÓ=³ Ô�ÔXÌ Ø Ì Ð ÓRÌbÑu³ Í ô ÌEÓ)ÓRÎ·³ Õ	Õ7ÌEÎXÌbÑ]Ô Ï	"$#GØ Ì7æÏ ÍCÑqÓ!�QÌ`Î Ï Ó�³  õ × ��Û� Ó! õ� ºm»�½� ³ Ô�Ó ÏQö ÌEÍ�³ Í Ô ³ Õ	�QÎXÌ �	Ö��°Ï ò Ö � ºm»o½� ³ Ô;Ó!�QÌ`ÌEÍQÌEÎ@Õ × ³ Í ÏÐ  7ÍQÌo × Î Ï ÑQ³ �QÔ¹¿vÁ÷�÷ø \ Å Ï Î@ 	�QÍCÑïÓ!�QÌ ô ÌEÓ Ð�Ø �YÔXÓRÌEÎ Ð ÌEÍpÓRÎE Y³^Ñ Ö ���YÌ°ÑQ³ Ô�ÓRÎk³ ���QÓ�³  7Íé³ Ôç ÓRÓRÌbÑ�� × � Ï �QÔXÔk³ Ï Í × �QÍ Ð Ó�³  7Í Ö �|�QÌ°� Û� ÑíÌ # ÌEÍCÑíÌEÍ Ð Ì� × Ó!�QÌ " Ì Ï Í Ï ÍCÑïÎXÌEÔE Ø �QÓ�³  7ÍÏ ÎXÌ¾Ô@�� �ó\Í>³ Í Ô ³ Õ	�QÎXÌ �	Ö�� � ò Ï Í4Ñ Ð ò Ö ç ³ Í Ð ÎXÌ Ï ÔXÌEÔ × Î@ " ø Ö�� ò1Ó! 3ø Ö�� �5 �Ò7ÌEÎ;Ó!�QÌ°� Û�Î Ï ÍpÕ7ÌA × Ó!�QÌ " Ì Ï Ô@�QÎ�Ì " ÌEÍpÓ Ï ÍCÑ:Ó!�YÌ]ÎXÌEÔE Ø �QÓ�³  7Í¦Ñ7Ì Ð ÎXÌ Ï ÔXÌEÔ × ÎE " ø Ö øfÅuÓ! õø Ö ø7ò Ö ���C³ ÔÔ Ø ³ Õ	��Ó�� Û� ÑíÌ # ÌEÍCÑíÌEÍ Ð Ì�� Ï Ô Ï Ô "1Ï	Ø�Ø Ì�ù�Ì Ð Ó§ 7Í¹Ó!�QÌ ç Í Ï	Ø � Ï7Ðúö Õ7Î@ 	�QÍ4Ñ # ÎXÌbÑY³ Ð Ó�³  7Í Ï ÍCÑ³ Ô Ð  7ÍQÔk³^ÑíÌEÎXÌbÑ Ï Ô Ï Ô × ÔXÓRÌ "vÏ Ó�³ Ð ÌEÎXÎ@ 7Î\Ô@ 	�YÎ Ð Ì Ö

¤eÔ Ï1Ð  7ÍQÔXÌb÷u�QÌEÍ Ð Ì ç åR� ºm»o½� è � Û� ò ³ Ô Ï Õ Ï �QÔXÔk³ Ï Í × �YÍ Ð Ó�³  7ÍTó]³ Ó!�ÄÓ!�QÌ Ï Ò7ÌEÎ Ï Õ7ÌÚ × Ó!�QÌ
" Ì Ï ÍïÒ Ï	Ø �YÌB × ø Ö�� òfÅ Ï ÍCÑ;Ó!�QÌ§ÎXÌEÔ@ Ø �QÓ�³  7Í¦ × ø Ö øfÅ Ö
û)(=*,(.ü ý9?�ë�>�1�þ�/:>�;+ÿ���ê9ÿ]1p4�>�/V;=ê¨>�;+1pëT6,ê�>��91¦É0/´Ê,1¦Ëõ/:>D1
���YÌ ×  Ø�Ø  �ó]³ Í�Õ1Ô × ÔXÓRÌ "1Ï Ó�³ Ð �QÍ Ð ÌEÎ�Ó Ï ³ ÍpÓ�³ ÌEÔ Ï ÎXÌ[Ó ÏQö ÌEÍõ³ ÍpÓ! Ï7ÐEÐ  	�YÍpÓu�
� Ö ���QÌÀÑQ³ ù�ÌEÎXÌEÍ Ð Ìo�´ÌEÓ=ó¸ÌEÌEÍ/Ó!�QÌ " ÌEÓ!�� 	ÑíÔ ×  7Î;Ó!�QÌÀÑíÌEÓRÌEÎ " ³ Í Ï Ó�³  7Í[ × Ó!�QÌ�F_U,WYXÑíÌEÓ Ï ³ Ø ÌbÑï³ ÍúñíÌ Ð Ó�³  7Í �	Ö � Ö ò Ö
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Ô ³ Õ	�YÎXÌ�� Ö �	�5���YÌ:ÓRÎ@�QÌ ×îÏQö ÌvÎ Ï ÓRÌ
ß ºm»o½Rá Û å��\º¼»o½� ò

×  7Î[Ó!�YÌqòfÅ��fÓ!� ô ÌEÓRÔ§Ô Ï	"B#GØ Ìq³ Í Ø ³ ÍQÌ Ï Î
å Ø Ì × Ó ò Ï Í4Ñ Ø  	Õ Ï Îk³ Ó!� " ³ Ð åîÎk³ Õ	��Ó ò Ô ÐEÏ	Ø Ì Ö

� Ö�� � Ï Î ö ÖúÕ Ø �� 7Í " ³ ûpÓ!�YÎXÌ1³ ÍxÕ I ô ÌEÓRÔ Ð  "$#CÏ ÎXÌbÑ:Ó! Ä³ Í Ð�Ø �QÔ·³ Ò7Ì ô ÌEÓRÔ Ö� ÍQÌ� × Ó!�YÌ=Ô × ÔXÓRÌ "vÏ Ó�³ Ð Ô�ó) 	� Ø Ñ��´Ì ÐEÏ Í Ð Ì Ø ÌbÑ¹ 	�QÓ[³ × Ó!�QÌ���ºm»o½� ÑQ³ Ô�ÓRÎk³ ���QÓ�³  7Ío�QÔXÌbÑÓ! " Ì Ï ÔE�QÎXÌ�Ó!�QÌ ×îÏQö Ì\Î Ï ÓRÌ]³ Ô�Ó!�QÌ�Ô Ï	" Ì�Ó!� Ï Óe³ Í:Ó!�QÌ]³ Í Ð�Ø �QÔ·³ Ò7Ì§Õ Ö ó9 uó¸ÌEÒ7ÌEÎ�æ ô ÌEÓRÔÏ ÎXÌ ö Í� �ó\ÍðÓ! ¦� Ï Ò7Ì°ÑQ³ ù�ÌEÎ�ÌEÍpÓ # Î@ # ÌEÎXÓ�³ ÌEÔ¾ÑíÌ # ÌEÍCÑY³ Í�Õ' 7Í�óC�YÌEÓ!�QÌEÎ[Ó!�QÌ ×  7Îk³ ÕY³ ÖÍ Ï ÓRÌ × Î@ "£Ï ÷&� Ï Î ö  7Î Ï Õ Ø �� 7ÍG�|Õ Ø �� 7Í'� Ï Ò7Ì Ï ÔE × ÓRÌEÎ × Î Ï Õ " ÌEÍ�Ó Ï Ó�³  7Í × �QÍ Ð Ó�³  7ÍGæ³ Ö Ì Ö æpÓ!�QÌ × ÓRÌEÍCÑZÓ! # Î@ 	Ñ�� Ð Ì Ø ÌEÔ�Ô)� Ï Î·Ñ #CÏ ÎXÓ�³ Ð�Ø ÌEÔdÓ!� Ï Í°÷&� Ï Î ö ÔU³ Í1Ó!�QÌ§� Ï ÑíÎ@ 7ÍC³ � Ï ÖÓ�³  7Í � � � �=Ö ó)ÌEÍ Ð Ì7æ�Ó!�YÌ ×zÏQö ÌïÎ Ï ÓRÌ� ×eÏ ÷&� Ï Î öÀô ÌEÓÚóS 	� Ø Ñ¿�´ÌuÌEû # Ì Ð ÓRÌbÑÀÓ! ��´Ì
�C³ Õ	�QÌEÎ�Ó!� Ï Í¹Ó!� Ï ÓC ×MÏ Õ Ø �� 7Í ô ÌEÓ�Í Ï ³ Ò7Ì Ø ×7Ö
Ô ³ Õ	�QÎXÌ�� Ö�b Ô@�� uó�ÔeÓ!�YÌ ×îÏQö Ì�Î Ï ÓRÌ� ×Yô ÌEÓRÔ$ 7Îk³ ÕY³ Í Ï Ó�³ ÍpÕ × Î@ " ÷&� Ï Î ö Ô Ï ÍCÑ5Õ Ø �� 7ÍQÔ
�QÔk³ ÍpÕ Ï�ô ÌEÓ5�H 7Í�ÓRÌTÙ Ï Î Ø  uÔ Ï	"$#¨Ø Ì Ö ���QÌ ×îÏQö Ì:Î Ï ÓRÌ ×  7Î1÷u� Ï Î ö�ô ÌEÓRÔ1³ Ô Ï Í¿ 7ÎkÑíÌEÎ
 ×C"vÏ Õ7Í4³ Ó!�CÑíÌ Ø^Ï Î@Õ7ÌEÎ;Ó!� Ï Í¦Ó!� Ï Ó� × Õ Ø �� 7ÍQÔ Ö Û Ó�³ Ô¹³ "$#  7ÎXÓ Ï Í�Ó]Ó! °ÌEÍQÔ@�YÎXÌ1Ó!� Ï ÓÓ!�QÌ × Î Ï7Ð Ó�³  7Í� × Õ Ø �� 7Í ô ÌEÓRÔÀ³ ÔuÔk³ " ³ Ø^Ï ÎÀ³ Í²Ó!�YÌïÔ Ï	"B#GØ Ì¦�YÔXÌbÑ¶Ó! " Ì Ï Ô@�YÎXÌqÓ!�QÌ
×îÏQö Ì§Î Ï ÓRÌ Ï ÍCÑ ÏQ#�#¨Ø ³ ÌbÑ:Ó! Ö Û Ð  "$#CÏ ÎXÌbÑvÓ!�QÌ × Î Ï7Ð Ó�³  7Í� × ÷&� Ï Î ö¶Ï Í4ÑÚÕ Ø �� 7Í ô ÌEÓRÔ
�´ÌEÓ=ó¸ÌEÌEÍÀw^Õ I�� ô ÌEÓux Ï Í4Ñ�w ô ÌEÓuxY�5 7ÍpÓRÌ~Ù Ï Î Ø  ;Ô Ï	"$#GØ ÌEÔ�Ô@�p uó\Íð³ Í Ô ³ Õ	�QÎXÌ�� Ö��:Ï ÔÏ'× �QÍ Ð Ó�³  7Í¿ × �\ºm»�½� Ö ¤�Ó Ø  uó ��ºm»o½� Ó!�QÌ;Ó=óS À��ÙµÔ Ï	"$#GØ ÌEÔ # ÎXÌbÑQ³ Ð ÓZÒ7ÌEÎ × Ôk³ " ³ Ø^Ï Î
Õ Ø �� 7Í ô ÌEÓ × Î Ï7Ð Ó�³  7ÍYÔ�æ]���YÓ]÷&� Ï Î ö~ô ÌEÓ × Î Ï7Ð Ó�³  7Í��´Ì Ð  " ÌEÔ�Ñ� " ³ Í Ï ÍpÓ;³ Í¹Ó!�QÌuÕ I!�ô ÌEÓ���Ù[ó]³ Ó!�õ³ Í Ð ÎXÌ Ï Ô·³ Í�Õ"��ºm»o½� Ö ¤�Ó#��ºm»o½� Ü � ø�$dÌ&%üÓ!�QÌ × Î Ï7Ð Ó�³  7Íõ × ÷&� Ï Î öoô ÌEÓRÔ³ Ô Ï �V 	�YÓ'�(�	{ ×  7Î]Ó!�QÌ¶Õ I�� ô ÌEÓ�Ô Ï	"$#GØ Ì Ï ÍCÑ� 7Í Ø × ò(�	{ ×  7Î�Ó!�QÌ ô ÌEÓ�Ô Ï	"$#GØ Ì Ö
© Ì ×  7ÍCÑ � ø!$dÌ&%�Ó!�QÌ�Õ I�� ô ÌEÓ$Ô Ï	"$#GØ Ì§��Ì�� Ï Ò7ÌEÔdÔ@ " Ì�óC� Ï Ó�ÔXÓRÎ Ï ÍpÕ7Ì7æ7�p�QÓ)Ôk³ Í Ð ÌÓ!�QÌEÎXÌ1³ Ô=Í� qÕ²± ÐEÏ ÍCÑY³^Ñ Ï ÓRÌ Ï Ó)� Û� � � ø�$dÌ&%�Û ÐEÏ ÍqÍQÌ�Õ Ø Ì Ð Ó=Ó!�C³ Ô]³ ÔXÔE�QÌ Ö
Û × Û Ï Ô�Ô@� " Ì;Ó!� Ï ÓZÓ!�QÌ # �p 7Ó! 7Í ×zÏQö ÌvÎ Ï ÓRÌq³ Ô1³ ÍCÑíÌEÌbÑ Ïo×zÏ7Ð Ó! 7Î� × ÓRÌEÍ��4³ Õ	�QÌEÎ ×  7Î÷u� Ï Î ö¹ô ÌEÓRÔ¸Ó!� Ï Í ×  7Î)Õ Ø �� 7Í ô ÌEÓRÔ Ï Ô$Ó!�QÌ¹�¦Ù # ÎXÌbÑQ³ Ð ÓRÌbÑpæ Ó!�C³ ÔUÑQ³ ù�ÌEÎXÌEÍ Ð Ì ÐEÏ �YÔXÌEÔ Ï
"vÏ û	³ " � " ÑQ³ ù�ÌEÎXÌEÍ Ð Ì§ × � ø	{ Ï Ó*��ºm»o½� Ü � ø!$�Ì&% Ö ó=³ Õ	�QÌEÎBå ¾,+ � ò  7Î·ÑíÌEÎ # ÎE Ð ÌEÔXÔÓRÌEÍCÑ�Ó! ;³ Í Ð ÎXÌ Ï ÔXÌ¸Ó!�QÌ9Õ Ø �� 7Í × Î Ï7Ð Ó�³  7Í Ï ÍCÑ�ó) 	� Ø Ñ�ÎXÌbÑ�� Ð Ì�Ó!�QÌUÑQ³ ù�ÌEÎ�ÌEÍ Ð Ì)�´ÌEÓzó$ÌEÌEÍÓ!�QÌ1Õ I ô ÌEÓ Ï ÍCÑ�Ó!�QÌ ô ÌEÓ���Ù¦Ô Ï	"B#GØ ÌEÔ Ö
¤�Ó Ï°Ð  7ÍQÔXÌb÷u�QÌEÍ Ð ÌoÛ¾Ñ� °Í� 7Ó ÏQ#�#GØ ×²Ï Í ×>Ð  7Î�ÎXÌ Ð Ó�³  7Í ×  7Î�Ó!�4³ Ô:Ì�ù�Ì Ð Ó;Ôk³ Í Ð ÌuÓ!�QÌ
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å%� #p# ÌEÎ ò Öcb Ì # ÌEÍCÑíÌEÍ Ð ÌB × � ò Ó!�QÌ " Ì Ï ÍqÒ Ï	Ø �QÌ Ï Í4Ñ Ð ò Ó!�QÌZÎXÌEÔ@ Ø �QÓ Y  7ÍT × ç  7Íedgf&h!� �å "�Yji�i�Ø f�kml i�Ø  �ónf&o ò Ö ���pf i kmqE�pf i�ØjY lpf&q Y l ipYjr kmh�f&qsh!��f�k�t(f&oukQÕ(fvtwk Ø ��f&q Ö
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��Ù # oyf ipYjr h Y  (l� (lzh!�pf Y l ipY t Yji �{k Ø ÷&�{kmo ö kml i Õ Ø �� (l × k ö fZoukmh�f&q~�plpoyf ØjY kQ� Ø f7æ
���ph Y l r�Ø � i fAh!�pf × � Ø�Ø|ipY ù}f&oyf&l r f Y l~h! �h!��fAqy��q�h�f " kmh Yjr �pl r f&oyh�k Y l�h Y f&q Ö

 (GeV)  jet
�
T
�E0

�
10 20 30

�
40 50
�

60
�

70 80
�

90
�

100

  
T

R
U

E
P

0
�

0.0005
�

0.001
�

0.0015
�

0.002
�

0.0025
�

0.003
�

0.0035
�

0.004
�

Gluon
�

Quark
�

Ô�Y Õ	��oyf�� Ö�b ���|�pf × k ö f)oukmh�f} ×_ô f&h�q� (o Y Õ Y l{kmh Y lpÕ × o@ " ÷u�{kmo ö q)kml i Õ Ø �� (l�q��pq Y lpÕ�k ô f&h
�H (l~h�f~Ù\kmo Ø  �quk "$#GØ f Ö

ò Ö ���pf i�Y ù�f&oyf&l r fA × h!�pf " f�kmqE�poyf " f&l~hC × h!�pf�h�o@��f × k ö f)oukmh�f7æ ß [^]�_Rá?� å��\[�]�_� ò æ���f&�h=ócf&f&l�h!��f � l i kml i òm���mh!� ô f&h�q Ö
���pf � l i�ô f&hH�{kmq�k i�Y ù�f&oyf&l~h # oE "$# h # �� (h! (l × ouk r h Y  (l Ö ����f Ø f�k i�Y l�Õ� (o i f&o
ipY kQÕ(ouk " q ×  (o # o@ "$# h # �� (h! (l # o@ i � r h Y  (l Y le�D�� r  Ø�ØjY q Y  (lpq�kmo�f Y l i�Yjr kmh�f i�Y l
Ô/Y Õ	�poyfZ� Ö � ø Ö Û�l # o@ r f&qyqyf&q�k ò kml i � ò # �� (h! (l Y qB�pqE�{k Ø�Ø � r�Ø kmqyq Y ç f i kmq � qyh ô f&hq Y l r fvh!�pf r k Ø  (o Y�" f&h�f&o!oyf&q #  (lpqyf ×  (o # �� (h! (l Y q�kQ�: 	�ph � ø	ø	{ ���ph � ø	{ ×  (o ô f&huæ
�pf&l r fxh!��f � l i�ô f&hBó Y�Ø�Ø|"  (qyh Ø �"l� (hB��f # �� (h! (l Ö � lpf¹ × h!�pfxlpfEû~h���h! (� Ø f�k ipY l�Õ
 (o i f&o¹å ¾*+ � ò � Ù b�# o@ r f&qyq ×  (o # �p (h! (l # o@ i � r h Y  (l Y qsq@�� �ó\l Y l Ô�Y Õ	��oyf�� Ö � ør ò Ö Û�l # o@ r f&qyq r ò h!�pf # �� (h! (l Y q!ouk ipY kmh�f iÀ× oE "  (lpfÚ × h!�pfq÷u�{kmo öyØjY lpf&q�kml i
ó Y�Ø�Ø �pq@��k Ø�Ø �T��f)h!��fqòmo i ø ô f&h�ù	æ,�pf&l r f # �� (h! (lpq$��f Y l�Õ r�Ø kmqyq Y ç f i kmq � l i~ô f&h Y q
q@� #p# oyf&qyqyf ipÖ ��� Y q r kQ�pq�f&q*k Ø kmo@Õ(f ipY ù}f&oyf&l r f Y l ß_^ Kz` å��s[^]�_� ò kml
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i f # f&l i f&l r f'kml i � Y Õ	�pf&qyhx� � ô f&h�q�kmoyfvfEû r�Ø � i f i h! Ákyt	 Yji kml��Zh�o Y Õ	Õ(f&o�� Y kmqyf&q�æh!�pf&l i f&h�f&o "�Y l�f i h!�pf r  (oyoyf&q #  (l i�Y l�Õ;÷u�{kml~h Y h Y f&q�æ
ß_^ Kz`

å�� ��Â� ò kml i ß
��Â å�� ��Â� ò Ö

���pf!o�f&q@� Ø h�qxkmoyf)qE�� uó\l Y l Ô�Y Õ	��oyf�� Ö � � Ö ���pf&�Ãkmoyf r�Ø f�kmo Ø � i�Y ù�f&oyf&l~h × o@ " h!�pfô f&h��{kmqyf i�× k ö f"oukmh�f7æS���ph�l� (h ipY o�f r h Ø � r  "$# kmoukQ� Ø f�q Y l r fªh!�pf&�Äkmoyf;k #�#GØjY f i
h! "h!��f i�Y ù�f&oyf&l~h� 	� ô f r h Ö FVU,WYX Y q���kmq Yjr k Ø�Ø �Ãh!�pf'quk " fÅkmq ×  (o)h!��f ô f&h��{kmqyf i
" f&h!�� i ���ph Y h Y q i f&h�f&o "�Y lpf i kmqvk × �pl r h Y  (l� × � ¡¨Æ� Y l�qyh�f�k i  × �\[�]�_� Ö
Û#k #�#¨Ø �¦�: (h!� × k ö f�oukmh�f&q!h! �h!�pf Y o�oyf&q # f r h Y t(f�q�k "$#GØ f&q�æ Y�Ö f Ö æ|h!�pf ô f&h × k ö f�oukmh�f
Y q�k #�#GØjY f i h! Zf&t(f&oy� ô f&h Y l©h!�pf ¡ quk "$#GØ f�kml i h!�pfT�9� × k ö f�oukmh�f Y q�k #�#GØjY f i
h! "kml~�¿�)�  	� ô f r h Y lZh!�pf ¡ quk "$#¨Ø f7æwh!�pf&l r  "B# kmoyf�h!�� (q�f ç l{k Ø �{k r+ö Õ(oE 	�pl i
# oyf ipYjr h Y  (lpq ×  (osh!�pf ¡ ¦ kml{k Ø �~q Y qsqE�� uó\l Y l Ô/Y Õ	�poyf�� Ö � ò Ö
���pf # o@ 	� Ø f " ó Y h!�Zh!�pf5�)� × k ö f!oukmh�f " f&h!�� i�Y q\h!�{kmh Y h r kml���fAq Y Õ(l Y ç r kml�h Ø �
r  (l�h�k "�Y l�kmh�f i �~�Áq Y Õ(l{k ØG# �� (h! (l�q Ö ñ Y l r f�h!�pf ô f&h # oE i � r h Y  (leoukmh�f Y qZkQ�: 	�ph
h!�poyf&fõ (o i f&oyqo ×}" kQÕ(l Y h!� i f Ø kmo@Õ(f&o�h!�{kmlÇh!�pf # �� (h! (l # oE i � r h Y  (lÈoukmh�f7æsh!�pf
h�o@�pf # �� (h! (l r  "$#  (lpf&l�h r kml��}fxl�f�Õ Ø f r h�f i óC�pf&lÉk #p#GØ � Y lpÕ�h!�pf × k ö f�oukmh�f�h! 
kml�� ô f&h�q Ö ó0 �ónf&t(f&oDæ�h!��f r  (l�h�k "�Y l{kmh Y  (lo ×7# �� (h! (lpq Y l~h! ��)�� 	� ô f r h�q Y q6q Y Õ(l Y�× �
Yjr kml�h Ø �H� Y Õ	�pf&o Ö Û/f&qyh Y�" kmh�fsh!� Y q6f�ù}f r h) (l�h!�pfC�{k r+ö Õ(o@ 	��l i�Y l ¡ ¦ # o@ i � r h Y  (l Ö
���pf,oyf&q@� Ø h Y l�Õ r  (l�h�o Y ���ph Y  (l Y q�kQ�V 	��h,�sf&t(f&l�h!kmhch!�pfx� �� � � $<f&% i f r o�f�kmq Y l�ÕfEû #  (lpf&l~h Y k Ø�Ø ��h! ÁkQ�: 	�ph�ø Ö ø7ò)f&t(f&l~h�q�kmh3h!�pf'�*�� � �pø�$<f&% ×  (o*h!��f ¡ ¦ r kmlp�
ipYji kmh�f&q ÖÚÔ/Y Õ	�poyfZ� Ö � òvq@�p uó\q3h!�pf��9� × k ö f#oukmh�f # oyf i�Yjr h Y  (lÉk × h�f&oAq@�p�ph�ouk r h Y l�Õ
h!� Y qsf ra# f r h�f i�r  (l~h�k "�Y l{kmh Y  (l Ö
Ô  (o#h!�pf " k Y leoyf&q@� Ø h�Û$�pqyf�h!��f × k ö f�oukmh�f " f&h!�� i ó Y h!� ô f&h�qvq Y l r f Y h���kmq!l� 
# o@ 	� Ø f "  × q Y Õ(l�k Ø�r  (l~h�k "�Y l{kmh Y  (lÇkml i Õ Y t(f&q " f�� Y Õ	�pf&o3qyh�kmh Y qyh Yjr k Ø:# oyf r&Y q Y  (l
kmhB� Y Õ	�z�s�� Ö ���pf ipY ù}f&oyf&l r f���f&h=ócf&f&lÁh!�pfvh=óS " f&h!�� i q Y q r  (l�q Yji f&oyf i kmq�kmlqy��q�h�f " kmh Yjr �pl r f&oyh�k Y l�hÊ� Ö

� Ö �Yù}f r h� × twkmoy� Y l�Õ�h!��f × oukQÕ " f&l�h�kmh Y  (l # kmouk " f&h�f&o Ö
Û r �{kml�Õ(f i h!�pf�tËk Ø �pf&q� × h!�pf " f�kmlekml i oyf&qE Ø �ph Y  (l¦ × h!�pfAh�o�kmlpq Ø kmh Y  (lGæ{kml iZY h
k Ø h�f&o*h!�pf × k ö f!o�kmh�f}���©Ì[ò	{ Ö

�|�pfÚÕ(oukml i qE� "H" kmoy�¦ × h!��f�qy�~qyh�f " kmh Yjr f&oyoE (o r  (l�h�o Y ���ph Y  (lpq Y q�q@�� �ó\l Y l Ô/Y Õ(�
�po�f�� Ö � � Ö �{k ö|Y l�Õ Y l�h! Åk r&r  	�pl�hxk Ø�Ø kQ�: ut(f)q@ 	��o r f&qvkmq��pl r  (oyo�f Ø kmh�f i æËh!�pf!qy��q�h�f " kmh Yjrf&oyoE (o Y q i  "�Y l{kml~h����)h!�pf}F U,WYX�# oyf i�Yjr h Y  (lªkQ�: 	�phdò	ø	{Íkmhs�\[^]`_� � � ø3$<f&%Îkml i ò	ø	ø	{kmhAh!�pf¹� Y Õ	��f&ox� [^]�_� Ö ���pf#h�o@��f × k ö fxoukmh�f�kmq�k × ��l r h Y  (l¿ ×|Ï kml iÅÐ  ×,ô f&h Y qAq@�p uó\lY l Ô�Y Õ	��oyf'� Ö � � ÖnÃ � Y�Ø q�hsh!�pf × k ö fvoukmh�f Y q Y l i f # f&l i f&l�hn ×ÑÐ æ]Ûn 	��qyf&oyt(f�k�q Y Õ(l Y ç r kml~hi f # f&l i f&l r f¹ (l Ï:Ö �|� Y q Y q�fEû #GØ k Y lpf i �~�ªh!��f # �� (h! (l¿Õ(f� " f&h�o Yjr k Ø oyfb÷u� Y oyf " f&l~hAh! 
��f Y lZh!�pf ç i � r&Y k Ø oyf�Õ Y  (l¦ × h!��f~ÙC��ñ Ö
Ò#Ó�Ô Õ×Ö?ØÚÙ�Û*Ü|ÝsÞxßxàâágÜ|Ýsã ä;åçæÉÜ|Ý!ØÑèDé�é
ê I ¦ f&t(f&l�h�qBóC��f&oyf�h!�pf êëY q "�Y q Yji f&l~h Y ç f i kmqxk ¡ å¢q@ (� r k Ø�Ø f i  (l�f&� Ø f�Õ	Õ(f i©ê ò kml i
Ø kmo@Õ(f "�Y qyq Y l�Õ�� � Y q¹ 	�pqyf&oyt(f i�i �pf�h! ªh!�pf�q " k Ø�Øcr  �t(f&oukQÕ(f' × h!��f " �� (l i f&h�f r h! (o Ö�p #f&qyh Y�" kmh�fAh!�pf r  (l~h�k "�Y l{kmh Y  (l� × h!� Y q��{k rúö Õ(o@ 	�pl i æ7Û9Õ(f&lpf&oukmh�f iZê I ¦"ìçínî�ínï�¦# oE r f&qyq5ó Y h!� © kQ�po�x q�ð�ñ~ò�ó~ó~ò"f&t(f&l�h~Õ(f&lpf&oukmh! (o�ó Y h!�zh!�pf�f Ø f r h�o@ uócf�k ö # kmo�k " f&h�f&oyq
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h � f!q Y � l{k (Ú¡ ¦ f&t(f&l~h�q 2

� � qyh+� i �Çh � Y q � k rMf�� o ���pl i 9 � f&lpf&oukmh�f ¡ ¦6s ¡ t Z\[Équk�$ �6( fua Y h �wv kx�poly q3~ñ�ò~ó~ó�ò � f&l�f&oukmh+�(o ! � (<( �pa Y l � h � f�quk�$3fz$3f&h � � i kmqxq Y � l{k ( quk�$ �8( f 2 �7� f i f r k��-� !
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� Þ)ãbacÞ)Þ)å^óp�8áxÝ f áxå � é �1( �C��å ñ Þ)ã æ * éC_dã � Þ{é � ò Þ)Ý Þ)å8âäÞ � Þ)ãbacÞ)Þ)å]ã � Þõôxå8éháxå6é � à1öxã � ñ Þ)ã *ÞU_�÷øáxÝ è � å � ã � Þ ! Ýlá � $gÞ)å�ãpáxã � ��åùáxå8é ! _#ã � Þ]óp�8á�énÝláxã � â æ �8$ú� ! á (<( ã � � æ Þ]âä�1$ � ��å1Þ)å�ã æ
á æ á ! �Cå8âäã � ��åû� !7ü>ýÿþ��� 2
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Ü � � �CÝKÞhß 2 ��ö �B�7� Þ ! á f ÞjÝláxã+Þhá æ á ! �Cå8âäã � ��åe� !	� áxå8é�
]� !1ñ Þ)ã æ 2

���� ���������������! !"$#%����& '�����( N
q åuá�éCé � ã � ��å8á (ø� á�â f�� Ý ���Cå8ée$"á è áxÝ � æ Þ ! Ý �1$ ã � ÞH$ � æ*) $gÞUá æ �CÝ ÞU$WÞ)å�ã>� !Cñ Þ)ã æ{! á f � å � á
+ � � æ ��å 2h9 åuã � Þ � å8â ( � æ � ÷�Þ + áxå8á ( è�æ � æ * � ã�aWá æ Þ æ ã � $"áxã+ÞUéJã+� � Þ-,/. ; �102,/.3,�ö/465"_
! ��Ý�5>.J?�@4$>�1��å^â � áxåCåCÞ ( áxå8é7,/.<ß�ö809,/.3, ; ,/465"_ ! ��ÝW5>.HG $>�1��å â � áxåCåCÞ ( � æ � å � ã � Þ:ü � ÷�Þ)Ý æ � æ $B�C��å � æ � ( áxã � ��å ! Ýlá�âäã � ��åE$gÞ)ã � �déûénÞ)ãpá � ( ÞUé � å<;nÞUâäã � ��å � 2 à 2 ô 2c9 åû��ÝÅénÞ)Ý>ã+�
÷�Þ)Ý � ! è ã � � æT� á�â f�� Ý ���Cå8é]áxå:åCÞ)a�$gÞ)ã � �dé � á æ ÞUé���å:ã � Þ :ü � ÷�Þ)Ý æ � æ � æ � ( áxã � ��åu$gÞ)ã � �dé
� æ � æ ÞUé 2

9 â)áxå â)áxã+Þ � ��Ý � = Þ +?> Þ)÷�Þ)å�ã æ � å�ã+� ! ���CÝ�ÝKÞ � � ��å æ � å-ã+Þ)Ýl$ æ � ! áA@ ! á f ÞUy æ � �paBå � å
� á �8( Þêß 2 ô 2CBED ÞUá (F+ D Ý ÞUá (	>HG $gÞUáxå æ ã � Þ B � Þ)å�� � å1Þ +?>HG â)áxå8é � é1áxã+Þ æ 9 æ Þ)Þ f�! ��ÝPá æ
á æ � � å8á ( 2IB Ü á f Þ + D ÝKÞUá (�>�G � æ ã � Þ^á�$g���Cå�ãõ� ! ã � Þ � á�â f�� Ý ���Cå8é 9 á�$ é � æ âä� æ æ � å �
� Þ)ÝKÞ 21BED ÞUá (J+ D�! á f Þ >HG � æ ã � Þ � á�â f�� Ý ���1å8é ! Ý �1$LK�5NM4aTÞ � á+÷�ÞPá ( Ý ÞUá�é è é � æ âä� æ æ ÞUé
� åO;nÞUâäã � ��å ß 2 �êáxå8é B ! á f Þ + D�! á f Þ >�G{� á�â f�� Ý ���Cå6é � á+÷�ÞJá ( ÝKÞUá�é èJ� Þ)Þ)å ãpá f Þ)å � å�ã+�
á�â)âä���Cå�ã � å � á�â f�� Ý ���Cå8é ! Ý �1$PK�5NM 2

� á �8( ÞJß 2 ô � Ü ���CÝ]â)áxã+Þ � ��Ý � Þ æ � ! ã � Þ + D<> â)áxå8é � éCáxã+ÞHÞ)÷�Þ)å�ã æ � åzã+Þ)Ýl$ æ � ! áQ@ ! á f ÞUy 2
�7� Þ æ �8$ � ! B Ý ÞUá (	+ D�! á f Þ >�G áxå8é B ! á f Þ + D�! á f Þ >HG � æ Þ æ ã � $"áxã+ÞUé:á æSRUT o tV>^! á f Þ� á�â f�� ÝK���Cå8éûé � æ âä� æ æ ÞUé � åW;nÞUâäã � ��å-ß 2 � 2Ý ÞUá (�+ D Ý ÞUá (X> ÝKÞUá (�+ D�! á f Þ >

! á f Þ + D Ý ÞUá (Y> ! á f Þ + D�! á f Þ >

9 á æ æ �8$WÞTã � áxã6ã � Þ ! á f Þ + � á�â f�� Ý ���Cå8éõáxã ( �la :ü � * ! ��Ý�Þ)0Øá�$ �8( Þ * :ü �CZ �/,\[�Þ^] *æ â)á ( Þ æ ã � Þ æ á�$gÞ�agá èe! ��Ý/ã � Þ + áxå8é +?> áxå6á ( è�æ � æ � å�ã+��ã � Þ>Ý Þ � � ��åh� ! :ü �C_ ô/,1[�Þ^] 2
` ��ã+Þjã � áxã 9 æ � � ã+Ýlá�âäã+ÞUéHã � Þ � áxÝKãB� ! ã � Þ � á�â f�� Ý ���Cå8éH� !JRUT o ta>ù! á f ÞQ4+énÞ)åC��ã+ÞUé á æ
K�5�M�_ � á�â f�� Ý ���Cå8é æ � å8âäÞPã � áxã � æ á ( Ý ÞUá�é è ãpá f Þ)å � å�ã+�-á�â)âä���Cå�ã 2 ��� Þ)å^ã � ÞPå��8$ � Þ)Ý
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` �6$ � Þ)Ý>� !6! á f ÞC@ + y v [ � å +?>
` �8$ � Þ)Ý�� !7! á f Þc@ + y v [ � å � å6â ( � æ � ÷�Þ + 4+ß 2 ��ô�_
d
` �8$ � Þ)Ý�� ! 4 +?>Ce 4 RUT o tf> _+_ � å ( �pa :ü �

` �8$ � Þ)Ý�� ! � å8â ( � æ � ÷�Þ + � å ( �pa :ü � .

�7� Þ ! á f Þ + � á�â f�� Ý ���Cå8é � å +?> â)áxå8é � é1áxã+Þ æ � æ>� � ÷�Þ)å ��è
g�hji6k þml-nUo þ i6prq d

gtsAeugtv
g�í w g�ï 4+ß 2 � � _

a � Þ)Ý Þ
x gts � ,î÷�Þ)å�ã æõ! � ( r6(<( � å �A+?> Þ)÷�Þ)å�ã æ Þ ( ÞUâäã � ��å%a � ã � :ü �QZ :ü ��y�z � [�Þ^]
x gtv � ,d÷�Þ)å�ã æ{! � ( r8(<( � å �A+ D�! á f Þ > Þ)÷�Þ)å�ã æ Þ ( ÞUâäã � ��å%a � ã � :ü �QZ :ü � y�z � [�Þ^]
x g�í � ,d÷�Þ)å�ã æ{! � ( r8(<( � å � � å8â ( � æ � ÷�Þ + Þ)÷�Þ)å�ã æ Þ ( ÞUâäã � ��å%a � ã � :ü �QZ :ü ��y�z � [�Þ^]
x g�ï � Ü á f Þ Bm{ G 46K�5�M�_ v á�â f�� ÝK���Cå8éPÞ)÷�Þ)å�ã æ � å � å8â ( � æ � ÷�Þ +

�7� Þ�÷øá ( �CÞ æ � ! :ü �|ymz � � æ ÷ÛáxÝ � ÞUé � åhö�[�Þ^] æ ã+Þ �Cæ\� Þ)ãbacÞ)Þ)å:ö ) ��ö�[�Þ^] áxå8é�ã � Þ/Ý Þ æ � ( ã � å �
å��8$ � Þ)Ý#� ! ã � Þ � á�â f�� ÝK���Cå8éWÞ)÷�Þ)å�ã æ ÷ÛáxÝ � Þ æc� Þ)ã aTÞ)Þ)å e ,/.<ô}0%ô/. � áxå8éh�/.<ö}0%�/. àjÞ)÷�Þ)å�ã æ 2
9 � á ÷�Þ:á ( æ �"Ý Þ � ÞUáxã+ÞUé"ã � � æ>æ ã+�8é è � æ � å � $>�1��å � æ � ( áxã � ��å ! ÝÅá�âäã � ��å � å æ ã+ÞUá�éP� ! :ü � áxå8é
� ��ãWã � Þ � á�â f�� Ý ���Cå8é � Þ)ãbacÞ)Þ)å e ,/. à�0~,/. ; áxå8é ô/.<ô�0 �/.<�{Þ)÷�Þ)å�ã æh! ��ÝWã � Þõ÷øáxÝ � áxã � ��å æ
� ! ã � Þ � æ � ( áxã � ��å ! Ýlá�âäã � ��å4âä�Cã>÷øá ( �CÞ � Þ)ã aTÞ)Þ)åW, 2 ôHáxå6é�, 2 à 2

q é1é � ã � ��å8á (<( è 9 áxå6á ( è = ÞUé4ô�ô/, �C�H��� � ! � å8â ( � æ � ÷�Þ � � ��ã+��å ."��å�ã+Þz5>áxÝ ( � æ á�$ �8( Þ
� Þ)åCÞ)Ýláxã+ÞUéWa � ã � ü q� * áxå6é ! ���Cå6é�åC� æ � � å8á ( Þ)÷�Þ)å�ã � á æKæ � å � ã � Ý ��� � � ã � Þ ! � (<(U+?> Þ)÷�Þ)å�ã
æ Þ ( ÞUâäã � ��å 2 ��� Þ)Ý Þ ! ��Ý Þ 9 â)áxå �8( á�âäÞ:áxå%� �C� Þ)Ý ( � $ � ã�� ! Z ô 2<; Þ)÷�Þ)å�ã æ áxã{=�ö/5 5 23�\2 ! ��Ý
á ( �6$ � åC� æ � ã è � ! ô/,/, �C�H��� 26q (<( � å8é � â)áxã � ��å æ ã � � æ�� á�â f�� ÝK���Cå8é � æ � å8énÞ)ÞUéjåCÞ �1( � � � �6( Þ *ø9ã � Þ)Ý Þ ! ��Ý ÞWåCÞ �1( ÞUâäã � ã 2
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9 åzã � � æ áxå8á ( è�æ � æ á æ Þ)Ý � Þ æ � ! Þ)÷�Þ)å�ã æ Þ ( ÞUâäã � ��å-ÝKÞUóÇ� � ÝKÞU$gÞ)å�ã æ acÞ)Ý Þ $"á�énÞ � åu��ÝlénÞ)Ý�ã+�
� � ãpá � åjå1ÞUáxÝ ( èW� �CÝ Þ æ á�$ �8( Þ æ � !�+ Dt>{� � æ ��å æ 2 .Já f � å � óÇ�6á ( � ã è âä�Cã æ � á æ ã � ÞTÞ ò ÞUâäã6� !
Ý ÞUén�8â � å �õ� á�â f�� ÝK���Cå8éêâä��å�ã+Ý � � �Cã � ��å æ � åêã � ÞWÞ)÷�Þ)å�ã æ á�$ �8( Þ æ áxå8é{ã � Þ)Ý Þ ! ��ÝKÞ � å8âäÝ ÞUá æ Þ æ
ã � Þ æ � � å8á ( ã+�HåC� � æ Þc46;�� ` _7Ýláxã � � é � æ âä� æKæ ÞUé � å�5 � á � ã+Þ)Ýjß 2

` �la 9 á æ f ã � Þ#Ý Þ ( áxã+ÞUé{óÇ�CÞ æ ã � ��å æ � ! � �la $Háxå è Ý ÞUá ( Þ)÷�Þ)å�ã æ>! á � ( én�CÞ/ã+�Bã � Þ`óp�8á ( � ã è
Ý ÞUóÇ� � Ý ÞU$gÞ)å�ã æ 2�D ÞUá ( Þ)÷�Þ)å�ã æ â)áxå ! á � ( ã � Þ æ ÞHÝ ÞUóp� � Ý ÞU$WÞ)å�ã æj� ÞUâ)áx� æ ÞHã � ÞHÞ)åCÞ)Ý ��è�( � æ æ
$gÞUâ � áxå � æ $ æ áxÝ Þ æ ãpáxã � æ ã � â)á ( � å^å6áxã+�CÝ Þ 2`9 å ��Ýlé�Þ)Ý�ã+�zâ)á ( âä� ( áxã+ÞHã � ÞûâäÝ � æ ægæ ÞUâäã � ��å * � ãæ � ��� ( é � Þõâä��Ý Ý ÞUâäã+ÞUé ! ��ÝTã � ÞBÞ^�%â � Þ)å8â è � !�r å8é � å � $>�1��å áxå8é � � ��ã+��å * áxå8é f åC�la'ã � ÞÝ ÞUá ( å��8$ � Þ)ÝB� ! Þ)÷�Þ)å�ã æ ã � áxã`aTÞ)Ý Þ � Ý �dén�8âäÞUé 2 �7� Þ]âäÝ � æ æ�æ ÞUâäã � ��å^Þ æ ã � $Háxã � ��å � á æ ã+�� Þ%âä��Ý Ý ÞUâäã+ÞUé ! ��Ýjã � ÞHÞ^�%â � Þ)å8â è � !6r å8é � å � $>�1��å áxå8é � � ��ã+��å 2 ��� � æ � å8â ( �6énÞ æ ã � ÞÞ^�Jâ � Þ)å8â è � ! ã � Þ:ã+Ý � ��� Þ)Ý r å6é � å � á � � � ��� � $B�C��å * ã � Þz5N� � ã+ÝÅá�â f � å � Þ^�Jâ � Þ)å8â è *áxå8égã � Þ`Þ^�Jâ � Þ)å8â � Þ æ � ! ã � ÞjâäÝ � ã+Þ)Ý � á>� æ ÞUéWã+� æ Þ ( ÞUâäãcã � Þ`Þ)÷�Þ)å�ã æ á æg( � æ ã+ÞUé � å � á �6( Þ æ � 2 �áxå8é"à 2 � 2 ��� ÞjÞ^�%â � Þ)å8â � Þ æh! ��Ý�ã � ÞjÝ ÞUâä��å æ ã+Ý �8âäã � ��å�áxå8é � énÞ)å�ã � r â)áxã � ��åz� ! $B�C��å æ áxÝ Þ
é � æ âä� æ æ ÞUé � å<;nÞUâäã � ��å ;�2 �háxå8é + � æ énÞ)ãpá � ( ÞUé � å<;nÞUâäã � ��å ;�2 ô 2

�7� Þ � � ��ã+��å � énÞ)å�ã � r â)áxã � ��å � æ ��å1Þ/� ! ã � Þ � $ � ��ÝKãpáxå�ã8� �îñ ÞUâäã � å�ã � Þ +�D�> áxå8á ( è�æ � æ 2
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ð � � M\á��#Â%ÃRI"È|ÍkÝ�_ Ä Å�R"U � Ä Vê"±VU�<á � ] � V®R�Z Ä V�� Ä Æz�%Ã È�R"_^R�ÆMTV�Z�U � Ä V Ä Æ�UcO��lVmM Q�K �<á Ä Æ
Q��<ánU � ZW�X_ � VÌ�XQ��XVmU>Æ Ä á dÏÎ i ñ Ë�â �XU3Ë�R"V\` Q+� V �RQ M Q K�� R"_k`TR"U3Ru_�R Q S\Å �X_�Ã
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THU��HU�Þ �kß}¤Ña|YT�/¤Ña�Y)[r`Oa�_MbdX k �/�$e�à ¡Oeh�HY�áÝY\_Mb$eP�

NPO��r�XY�Z � �XV\Z�] Ä Æ�â�ã\ä>å£æTçéè°ê�ëéìÇämâ�ämêuë»í3è|çéæTâ�ëéè|î � V<`TR"U3R4R"V\`>ï Ä VmUl�7ðzRqá�Å Ä Rqá���_&O Ä %zV
� V?ð � � M\áµ�*Â%ÃRI%�%ÃqÝ�Æ�UcOU�3�XQ��XVmUc_?Rqá��6_��XS�Rqá�R"Ul�a` K ]7UcO��6V�M Q�K �<á Ä Æ%Q��<ánU � ZW�X_ � V,UcO��8�XQ��XV�U3Ë
R)_nUoá Ä V � `)�XS¡�XV\`��XV\ZW� Ä V�UcO��lV�M Q.K �<á Ä ÆPQ��<á&U � ZW�X_ � _^R"S|S\Rqá��XVmU3ÃÇNPO � _ � _k_nO Ä %zV � V
ð � � M)á��uÂ%ÃRI%�%ÃL²®O � Å �	UcO��*Z Ä á�á��aZ�U � Ä V(Æ Ä á�M|V\`)�<á�Å ] � V � �XQ��XVmUzÆ á Ä)Q Q M\Å U � S\Å � � VmUl�<á�R%Z�U � Ä VT_
Z Ä á�á��aZ�Uc_�_ Ä)Q � Ä ÆTUcO � _7` � ñ �<áµ�XV\ZW�aË � U � _	V Ä U3�<PmS¡�aZ�Ul�a`>U Ä Z Ä)Q S\Å �XUl�aÅ ]#Z Ä á�á��aZ�U � U3Ã�NPO � _
� ñ �aZ�U � _)`�M��9U Ä UcOU�<Æ»R%Z�U?UcO�R"Uµ% � UcO QuÄ áµ�9UcO\R"V Ä V�� � VmUl�<á�R%Z�U � Ä V � VªR"V��XQ��XVmU3Ë�UcO��<á��
% � Å�Å K � QuÄ á��³pTV\R%Å|_nU3R"Ul� Ä�K â<�aZ�Uc_�Z2á Ä _n_ � V � UcO��b`)�XUl�aZ�U Ä á�ÃµãòSTO Ä U Ä VZ% � Å�Å|UcO��XV:O\RcQ��
Å �X_n_<Q�R%ZXR"VmU<_nS\R%ZW� � V}UcOU�ª`��XUl�aZ�U Ä á^U Ä `��XS Ä _ � U � Uc_Ï�XV��<á � ]aË9R"V\`ÇUcO�MT_<UcO���STO Ä U Ä V
% � Å�Å K �>_ Q �aRqáµ�a` QuÄ á�� Ä Æ�Ul�XV\Ã;# � V�ZW�>UcOU�<á��-%��<á��,V Ä R%`|` � U � Ä V\R%Å � VmUl�<á�R%Z�U � Ä VT_ � V#UcO��
� �XV��<á�R"U � Ä V Ä á?_ �RQ M\Å�R"U � Ä V\Ë�V Ä _nM\Z�O¼� ñ �aZ�U Ä ZXZ�M\á&_ � V²ï Ä V�Ul�<ðzRqá�Å Ä Ã
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 Dataνöe÷→øW

 MCνöe÷→øW

ð � � M)á��7Â%ÃRI%�%Í	NqO�� � _ Ä Å�R"U � Ä V?�XY[Z � �XV�Z�] � _q_nO Ä %zV&% � UcO,UcOU�*R"_&_nM Q �a`?STO Ä U Ä VÐ�XVU�<á � ] � V
dùÎ i ñ `TR"U3R)R"V\`[ï Ä VmUl�lð5Rqá�Å Ä �XQ��XVmUc_�ÃuNPO��;`TR"U3R � _>Æ Ä á9R"Vm]^V�M Q.K �<á Ä Æ°Q��<ánU � ZW�X_�Ë
%zO � Å �*UcO��;ï Ä VmUl�;ðzRqá�Å Ä O�R"_ Ä V\Å ] Ä V��*Q��<ánUl�<P±Ã

W��XS��XV�` � V �<Ä V#UcO�� � VT_nU3R"VmU3R"V�� Ä MT_lÅ M Q+� V Ä _ � U¬]�`%M\á � V � R³ánMTV:S¡�<á � Ä `TË°UcO��<á��&% � Å�Å
K �*R*` � ñ �<á��XVmU×á�R"Ul� Ä Æ Q M\Å U � S\Å � � VmUl�<á�R%Z�U � Ä VT_�Ã.#�M\Z�ObZ+O\R"V � �X_Ù% � Å�Å'R ñ �aZ�UúUcO��8�XY[Z � �XV�Z�]
Ä Æ�UcO��)ZXR%Å Ä á �RQ �XUl�<á � _ Ä Å�R"U � Ä V\Ë±R"V\`9UcO��uS\á Ä p\Å � Ä Æ � VT_&U3R"V�U3R"V�� Ä M|_�Å M Q+� V Ä _ � U¬] Q MT_nU K �
R%ZXZ Ä MTV�Ul�a`:Æ Ä á K ]?%3� � � O�U � V � UcO��<` � ñ �<á��XV�U,` � _nUoá � K MTU � Ä VT_ � V4ð � � M\á��^Â%ÃRI%�%Ãõ# � V\ZW��UcO��
�XY[Z � �XV\Z�] � _ Q �aR"_nM\áµ�a` � V#UcO��(`TR"U3Rk_�R Q S\Å � � Uc_��aÅ�Æ»Ë � U � _;` Ä V�� K ]�U3Rq� � V � UcO��,_ � V � Å �
`TR"U3R8Z�M\ánQ��(_nO Ä %5V � V ð � � M\á���Â%ÃRI%�%ÃûNqO � _(Z�M\ánQ��[O\R"_)UcO��²R"S|S\á Ä S\á � R"Ul��Å M Q+� V Ä _ � U¬]
S\á Ä p\Å �aË�R"V\`>UcO��<áµ�aÆ Ä á���UcO��)Z Ä á�á��aZ�U�%3� � � O�U � V ��Ä ÆU�XQ��XV�Uc_>% � UcO Q M�Å U � S\Å � � V�Ul�<á�R%Z�U � Ä VT_�Ã
NPO��«á�R"U � Ä7Ä Æ�UcO��5U|% Ä �XY[Z � �XV\Z�](Z�M)ánQ��X_ � VGð � � M\áµ�9Â%ÃRI%�«%*R"_$pTUcUl�a`B% � UcO[R6UcO � á�` Ä á�`)�<á
S Ä Å ]mV Ä)Q+� R%Å°U Ä<�)� Q��,UcO��bZ Ä á�á��aZ�U � Ä VÇU Ä UcOU�^ï�ðí�XY[Z � �XV\Z�]ªR"_)R^ÆM|V\Z�U � Ä V Ä Æ±STO Ä U Ä V
p/rqÃ�NPO��>á�R"U � Ä R"V\`õpTUuRqáµ�?_nO Ä %zV � Vlð � � M)á��kÂ%ÃRI%Âµ% � UcO;UcO��DpTUcUl�a`<Æ�MTV\Z�U � Ä VlMTSlU Ä  �
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Nvert == 1

Nvert == 2

Nvert == 3

Nvert == 4

ð � � M\á��7Â%ÃRI%�%Í6NPO�� � _ Ä Å�R"U � Ä V?�XY[Z � �XV\Z�] � _qS\Å Ä UcUl�a`4Q��<án_nMT_PUcO��7R"_n_&M Q �a`?STO Ä U Ä VÐ�XV��<á � ]
� V dÏÎ i ñ �XQ��XVmUc_�Ã�NPO���`|R"U3R7Rqá��z_��XS�Rqá�R"Ul�a` K R"_µ�a`*MTS Ä VkUcO��zVmM Q.K �<á Ä Æ�Q��<ánU � ZW�X_ � V
UcO����XQ��XV�U3Ë�R"V\` � U9ZXR"V K �7_µ� �XV(UcO\R"U?UcO��î�XY[Z � �XV�Z�]ÇÆ2R%Å�Å _,R"_5UcO��9V�M Q�K �<á Ä Æ Q M\Å U � S\Å �
� VmUl�<á�R%Z�U � Ä VT_ � V\Z2á��aR"_��X_�Ã

ò8�<ô � _
ö mcp5�r n ç � ÷ É�J.ío� ÷ ��I%Â%�kþ#p5�r Áo� ÷ �%��I%�"È(þZmcp5�r n � í  þZI%�£ÿ��>þZmcp?�r n ë�� mcÂ%ÃRI"È n

R"V\` ö mcp �r n ç � ÷ J�J"È�Æ Ä á�R K�Ä Q��  �?ò8�<ô,ÃqNPO��0�<á�á Ä á Ä Æ±UcO��-pTUD%*R"_ Q �aR"_nM\áµ�a`lU Ä?K �
I�ø Ä VbUcO���ZXR%Å Ä á �RQ �XUl�<á � _ Ä Å�R"U � Ä VªZ Ä á�á��aZ�U � Ä V�Ã

ã,Æ�Ul�<áuR"STS�Å ] � V � UcO��>ZXR%Å Ä á �RQ �XUl�<á � _ Ä Å�R"U � Ä V8Z�MTU/U Ä UcO��>á�R"V\` Ä)Q Z Ä V��aË£UcOU�5VmM Q�K �<á
Ä Æ'B"¦&WÇUoá�R%Z¾�m_PS Ä)� V�U � V � R"U\UcOU�4Z Ä V��E%uR"_�Z Ä MTVmUl�a`-m����	� n Ã�ð Ä ázR/Uoá�R%Z¾�7U ÄµK �?Z Ä MTVmUl�a`TË
� UD%*R"_µáµ� ä M � áµ�a`)U Ä S Ä)� V�U,R"U2� � UcO��<á*UcO��^ZW�XV�Uoá�R%Å|U Ä %��<á�Ë Ä á Ä V�� Ä Æ±UcO��9U8% Ä _&O Ä M\Å�`)�<á
U Ä %��<án_ � V)UcOU�>ZW�XVmUl�<á Ä Æ�UcO��kZ Ä V��aÃ�Ý�Æ Ä V\Å ] Ä V��5Uoá�R%Z¾� Q R"U3Z�O��a`�U Ä UcO��>ZXÅ MT_nUl�<á/U Ä %��<á&_�Ë
R�©�rfZ�M|U � _)R"STS\Å � �a`|Ã�NPO����XY[Z � �XV\Z�] Ä Æ�UcO��<Z�M|U>%*R"_)Æ Ä MTV�`,U Ä±K �9Q��<án]bO � � O:_nO Ä %zV
� V ð � � M\áµ�(Â%ÃRI%ÉbÆ Ä á�`|R"U3RbR"V\`#ï�ðzË�UcO\R"U � _;`�MU�>U Ä UcOU�,_nUoá Ä V � Z Ä á�áµ�aÅ�R"U � Ä V K �XU|%3� �XV
ZXR%Å Ä á �RQ �XUl�<á � _ Ä Å�R"U � Ä VÇR"V\`9UcO��4V�M Q�K �<á Ä ÆÑpTV\R%Åa_nU3R"Ul�uS\RqánU � ZXÅ �X_�Uoá�RnQ��<án_ � V � UcO\R"U*Rqá��aR
Ä ÆmUcO��k`)�XUl�aZ�U Ä á�Ã�# � V\ZW�5UcO��kR � á�� � Q �XVmU0%uR"_	_ Ä��%ÄmÄ `TË£V Ä Z Ä á�á��aZ�U � Ä V8Æ Ä á�UcOU� � B%W¢Z�MTU
%*R"_ Q R%`��*U Ä UcO��;ï�ð��XY[Z � �XV\Z�]aÃ

ã,Æ�Ul�<á5Z�MTUcU � V �uÄ V � B%WuË�
6ê�æ|å���Xí�è|çéæTâ�ëéè°î8Z�MTU Ä VkUcO��0á�R"V\` Ä)Q Z Ä V��0%*R"_�_&UcM\` � �a`TÃ
NPOU�>_&M Q R%Å�Å Ä Æ±UcO��,Uoá�R%Z���_õ% � UcO � V#UcO��bZ Ä V��&%*R"_�ZXR%Å�Z�M\Å�R"Ul�a`TÃ<NPO��bZ�MTU � _�Æ Ä MTV\`;U Ä
K ��Q��<á&]Ì�XY[Z � �XVmU�R"V\`)UcOU� Q �aR"_&M\á��a`�Q�R%Å M��X_ � Vª`TR"U3R<R"V\`�ï[ð Q R"U3Z+OG% � UcO � Vt�<á�á Ä án_
_nO Ä %zV � VÄð � � M)á��;Â%ÃRI�J%Ã

� î��������Çåaç���í�â�ämê^ämî\ämê��°ë��}Z�M|U � _,R"STS\Å � �a`�U Ä UcO��^Z Ä V��<R%ÆUl�<áDá�� ä M � á � V � Uoá�R%Z¾�
� _ Ä Å�R"U � Ä V�Z�MTU3ÃH# � V\ZW��UcOU�Há�R"V�` Ä)Q Z Ä V�� � _PV Ä U\_nMTSTS Ä _��a`zU ÄµK ��S Ä)� VmU � V � R"U6R"Vm] Ä�K â<�aZ�U
� V)UcOU��ZXR%Å Ä á �RQ �XUl�<á�ËaUcO��<á�� � _/V Ä p\án_nUzð�"H#,ZXÅ MT_nUl�<á�Ã6NPOmMT_�Ë%UcO���O � � O��X_nUÁ�XVU�<á � ]bZXÅ MT_nUl�<á
� V:UcO��³%��a` � � � _)Z Ä VT_ � `��<á��a`:R"_4UcOU�9_��aZ Ä V�`�ZXÅ M|_nUl�<áuMT_ � V � UcO��<R"_&_nM Q STU � Ä V�UcO\R"UuUcO��
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ð � � M)á��lÂ%ÃRI%Â%Í7NqO��õá�R"U � ÄlÄ Æ�UcO��<ZXR%Å Ä á �RQ �XUl�<á � _ Ä Å�R"U � Ä V,�XY�Z � �XV\Z�] � V d `TR"U3R�U Ä UcO\R"U
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ð � � M)á��:Â%ÃRI%É%Í(NPO��?�XY�Z � �XV\Z�] Ä Æ�UcO�� � B%W Z�MTU^Æ Ä á^`TR"U3R�R"V\`�ï[ðwR"_^R[Æ�MTV\Z�U � Ä V Ä Æ
STO Ä U Ä V²p�rG% � UcObUcO��Bá�R"V\` Ä)Q Z Ä V�� Q �XUcO Ä `|Ã
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Track Isolation Eff
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%

ð � � M\á��oÂ%ÃRI�J%Í}NPO����XY[Z � �XV\Z�] Ä Æ�UcO��[Uoá�R%Z¾� � _ Ä Å�R"U � Ä V Z�MTU#Æ Ä á8`TR"U3R�R"V\`®ï[ð R"_ÇR
Æ�MTV\Z�U � Ä V Ä Æ°STO Ä U Ä V²p/rqÃ

STO Ä U Ä V®R%Å %*Rc]m_ � �XV��<á�R"Ul�X_<R"V �aÅ �aZ�Uoá Ä)Q R � V��XU � Z<ZXÅ MT_nUl�<á�Ã[NPO��]�XY�Z � �XV\Z�] Ä Æ�UcO � _lZ�MTU
Ä V\Å ]�Z Ä VT_ � `)�<á&_,R%`|` � U � Ä V\R%ÅqZXÅ MT_nUl�<á&_,Æ�á Ä)Q MTV\`��<á�Å ] � V � �XQ��XVmU�R"V\`;O\R"_uV Ä _��XVT_ � U � Q � U�]
Ä Æ\STO Ä U Ä V®Z Ä V�Q��<án_ � Ä V\ÃOð � � M\á��[Â%Ã  �)_nO Ä %z_7UcO��Ð�XY[Z � �XV�Z�] Ä ÆhUcO��  V\`#ð�"$#ÇZXÅ MT_nUl�<á
�XV��<á � ]ÇÆ Ä á,`TR"U3R�R"V�`[ï�ðzÃ!# � V\ZW�7UcO��<á�� � _5V Ä `)�XS¡�XV\`)�XV�ZW� Ä V[S|O Ä U Ä V�p�rqË\R7_ �RQ S\Å �
Z Ä á�áµ�aZ�U � Ä V Ä ÆLI�ø %*R"_>R"STS�Å � �a`kU Ä UcO��;ï�ð��XY[Z � �XV�Z�]aÃ

Ý�VÇ_&M Q+Q Rqán] � Uõ%*R"_^`)�XUl�<á Q+� V��a`bUcO\R"U Ä V�Å ]#UcO��[ZXR%Å Ä á �RQ �XUl�<á � _ Ä Å�R"U � Ä V�R"V�`^UcO��
_��aZ Ä V�`Çð�"H#8ZXÅ MT_nUl�<á*�XV��<á � ]oZ�MTUc_9V�� �a`)�a`^U ÄrK ��Z Ä á�á��aZ�Ul�a`TÃ:N�R K Å �[Â%ÃRI  _nO Ä %5_�UcO��
Q �aR"_&M\á��a`bZ Ä á�áµ�aZ�U � Ä V�Æ»R%Z�U Ä á Ä Æ��aR%Z�O�Z�MTUzMT_ � V � á�R"V\` Ä)Q Z Ä VU� Q �XUcO Ä `TÃ

N�R K Å �7Â%ÃRI  Í6ð Ä á�á��aZ�U � Ä VbÆ»R%Z�U Ä án_úU Ä _�ZXR%Å ��UcO��*ï[ð � Vb`TR"U3R%Ã6NPO��*ZXR%Å Ä á �RQ �XUl�<á � _ Ä Å�R"U � Ä V
`)�XS¡�XV\`%_ Ä V²p �r Í('Nmcp r n ç � ÷ É�J>ío� ÷ ��I%Â%�,þ:p r Á}� ÷ �%��I%�"Èbþ:p �r í  þZI%� ÿ�� þ:p ër
Æ Ä á9p/r ï  �+ò8�<ô,ËhR"V\`)'Nmcp�r n ç � ÷ J%É)Æ Ä á>p�r+*  �+ò8�<ô,Ã

ðPMTU ð Ä á�á��aZ�U � Ä VÄðTR%Z�U Ä á "Ná�á Ä á
ðzR%Å Ä á �RQ �XUl�<á5Ý�_ Ä Å�R"U � Ä V Æýmcp�r n ¯BI%Ã���ø
� B%W I%Ã�� ¯7�%Ã�B�ø
N)á�R%Z¾�<Ý�_ Ä Å�R"U � Ä V I%Ã�� ¯7�%Ã�B�ø
 V\`^ð�"H#O"±VU�<á � ] �%ÃRJ�J%� ¯BI%Ã���ø

Å>Æ-, .0/2131 à5476 Ë98;:)É&Ø ÈÊÉ&Ë9:)Ë.ÍhÎÑÐ ÒÄÓ Ô×Ö�Ø$Í&Ô×Ö�ØÙÛ
Ý Q �aR"_nM\áµ�a`>UcO��7STO Ä U Ä V(Ý�WÅ�XY[Z � �XV\Z � �X_kÆ Ä á7�aR%Z�O�STO Ä U Ä V^ÝXW Z�MTUc_zMT_ � V � U8% ÄZQ �XUcOT¦

Ä `�_�Í4I n R"S|S\Å ] � V � STO Ä U Ä V®ÝXW Z�MTUc_<U Ä �aÅ �aZ�Uoá Ä VòZXR"V�` � `TR"Ul�X_óá�� � Rqá�` � V � R"_lSTO Ä U Ä V
ZXR"V\` � `TR"Ul�X_�Ë  �n UcO\á Ä % � V � R9Q � ánUcM�R%Å\Z Ä V��-á�R"V�` Ä)Q Å ] � V:UcO��b`)�XUl�aZ�U Ä á;R"V�` Q �aR"_&M\á��a`
UcO��lMTV\`��<á�Å ] � V � �XV��<á � ]®R%Z�U � Q � U¬]aËúUcO��XV1`)�<á � Q��a`(UcOU�:Z Ä á�áµ�aZ�U � Ä V¢Æ2R%Z�U Ä á,U Ä _�ZXR%Å �<UcO��
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2nd Ces Eff
>

HighPt Elec

W MC

2nd Ces Eff
>

ð@? � M)á��lÂ%Ã=A%�%Í�BPO��î�XY[ZC? �XV\Z�] Ä Æ�UcO��lZ�MTU>Æ Ä á>`TR"U3RlR"V\`[ï�D R"_kR;ÆMTV�Z�UE? Ä V Ä Æ�STO Ä U Ä V
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G)�����6�������C�³�
�¿¾©À�Á¢ @�Â<Ã

 F` ¢ @�Â<ÃÄ³Å�ÆpÓhÈ É�Ê¹Æ @mË Ó � kE��
 ��l
�¹��g��of �i�h�A� g��o��� �i��� fhg �.± � � � � � fK/10'´vfhg

`2k�Ù ¡Ùt�ÛÚ £ 0$lhÜiÝ&Þ e G ÿ����$��3,���$8ik � �·´v��
�l�3,ÿ��$�ik � � � ��
�l�3,ÿ�� ��kE� ± õ'
�l5¶�j
`2k�Ù ¡ÙH�ÛÚ £ 0$lhÜ�Ý&ß G ÿ�ÿ��$��3*Ô���àik � �·´v��
�l�3,ÿ��$�ik � � � ��
�l�3*���$8ikE� ± õ'
�l5¶�j � kE��
$�il

� ± õ'õ'� ���<± ¶-�	�,áCâ�´ � ²}�	��ã õ ± �i��� ´ � ²Î�·´9�n� ��� � � � � ´i��� �i±�� ���?��gØ� � fhfhg���´v��� �i���
� �;�?��g � � � �?g�õº´v����� ±�� �og�fh�·´�� � ��� g � ���?��gH/10-õ ± �i� �«�{´ ��� g��2�of �i�.�A� g��o��� �i� � �

`2k�Ù ¡ÙH�ÛÚ £ 0$l G ÿià���Ô�3,����Ôik � �·´v��
�l�3,ÿ��$�ik � � � ��
�l 3,ÿ��$�ikE� ± õ'
�l�¶�j � kE��
�àil
� � õAj�� � � ��� �?��g�g�� g��o�?f �i� ´ � ²Hõ ± �i� ²�g���´?�"�£�{´ ��� g�� � �;´ �.�h± õ'� ��� � g�¶�� �i�¿±�� � �ig�f � ´��$� �©���
´ � ²ä�·´9�i� ��� � � � � ´i��� �i±�� �µ�?��g"� � f.fhg���´v��� �i����� �$�?��g � � � �?g�õº´v����� ±�� �og�fh�·´�� � ��� g � �&� � õ (
j�� � g�²ä�of �i�h��� g��o��� �i� �n� g���² �

`2k�Ù ¡Ù2�	� £ 0$l G ÿ����$ÿ�3,ÿ���àik � �·´v��
�l�3,��� ��k � � � ��
�l�3Cÿ��$�ikE� ± õ'
�l5¶�j � kE��
$%il
�¹��gtL ÿ M �?��g � fhg�������´��n¶�fhg�² ���o��� �i� � � f��?��gw�of �i�h�C� g��o��� �i� � � ÿ�8���Ô�31ÿ�� ��k��?��
�l|¶�j�
y�¹��g
õ»g�´ �.± fhg�²ä�of �i�.��� g��o��� �i� � � � �i��� � � �?g � ���x� �?�ä�?��gH���·´ � ²�´vfm².� � ²�g��åg#A�¶pg��o�·´v��� �i� 




�¹��g<�of �i�h�&� g��o��� �i�µ� ��/ ·�0ä¶�f � ² ± �o��� �i� �K� �?�w�?��g'/æj �i�î�i� ²�g���´?�n� ��� � � � � ´�õ ± �i�
´ � ² � g ± �?f�� � � �çf � õèÙ ¡Ùé� � �$�$��²�g�f�´v�Îê � G ÿ�
$8ià2��g��ë�{´ � jpg�g � õ»g�´ �.± fhg�² 
J����g¿²�´v�·´
�|g�fhgº� � �$� g��o�?g�²��ìf � õI�"´vfm�«�P�i�i���»�?��f �i±�� ����g�¶��?g�õ�jpg�fJ�i�i�iÔ��³´ � ²w� � fhfhg � ¶ �i� ²Õ� � ´ �
� � �?g � fm´v�?g�²P� ± õ'� � �i� � �©� � �|´vj �i± �'�i�i�v¶�j$í2î9
R!��{´?�ig � j � g�fh�ig�²�ÿ����ï��´ � ² ��²�´v�?g<g��ig � � �
�K� �?���?��g*���·´ � ²�´vfÌ²�� � ²�g�� g#A�¶pg��o��� �i�t� �nÿ9� ��� �{3�ÿ��$��ÿik � �·´v��
�li3�8���Ô��ik � � � 
�lT
{�¹��gÐ�of �i�h�
� g��o��� �i� �K� �?�'Ö × k 0$l � %'¾Òg��)´ � ²µ¸�¹�k?� º 0¹l � ��
$%H� � õ»g�´ �h± f.g�²Î� � jpg

`2k�Ù ¡ÙH�ÛÚ £ 0¹l G ÿià���Ô	3,����Ôik � �·´v��
�l�3|ÿ��$�ik � � � ��
�l 3,ÿ��$�ikE� ± õ�
�lx6 ¶�j : kE8�
$ÿil
�¹��gÕ� � õAj�� � g�²¿�of �i�h�>� g��o��� �i� �çf � õð�?��gx/ñj �i�î�i� g�� g��o�?f �i� ´ � ²Hõ ± �i� ²�g���´?�u�«�{´ ��� g��
� �

`2k�Ù ¡Ùt�	� £ 0¹l G ÿ����$ÿ�3,ÿ���àik � �·´v��
�l�3,��� ��k � � � ��
�l�3,ÿ��$�ikE� ± õ'
�l*6 ¶�j :;� kE8�
$�il
�¹��g��"´ � f.g�gw�Ïg��$� �K� �?�u�?��g��?��g � fhg�������´���¶�fhg�² ���o��� �i�µ� ��ÿ�8���Ô�3,ÿ�� ��k��?��
�lx6 ¶�j :;


! � ´i²�² � ��� �i� � � �?��g��of �i�.��� g��o��� �i� õ»g�´ �h± f.g�õ»g � � � ��!�� � õ»¶{´vf.g�²&�?��gy� �ò¶�fhg�² ���o��� �i���
� � f � g��ig�fm´��n�n� � g�õº´v�����Ñ��´vf ± ´vj�� g � �K� �?�ó²�´v�·´}� � fØÖ × k 0$l � %µ¾&g��ô´ � ²�¸'¹�k?� º 0$l �
��
$%�
	�¹��g�²�´v�·´�´vfhgH� �ä���p� ²u´ � fhg�g�õ»g � ���K� �?�u�?��g�� �õg#A�¶pg��o�·´v��� �i� 


�5� g��o�?f � �|g�´9�"�of �i�h�>� g��o��� �i� õ»g�´ �.± fhg�õ»g � � � �çf � õ��?��gx�	"»öé´ � ²'"»÷ø´vf.g �h± õ'õ�´ (
f�� ~�g�²�� � ö�� �i± fhgt8�
$ÿ�6 %9� �98��9:;
w�¹��gÕg�� g��o�?f � �Ïg�´9� � g��o� � fC�$´ � jpg�g �u�.± ���og �h� � ± �$� �ï�?g � �?g�²
±�� � ��� ²�´v�·´��ìf � õ��?��gH��g��å´v�?f �i� 
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ö�� �i± fhgx8��$ÿ�»Ï�
	 g��o�?f����Ïg�´9�,�of�� �.�5� g��o��� � � õ»g�´ �h± fhg�õ�g � � �� f�� õ��?��gw���»öé´ � ²��»÷��Òö��if
��� �of�� �h�&� g��o��� � � õ»g�´ �h± f.g�õ»g � � ��� ���»öäfhg�s ± � fhg � Ö @× ��� ¾Òg�� ´ � ²t¸�¹�k?� º#£ l � ��� �
´ � ²��C÷ fhg�s ± � fhg � Ö @× � �'¾Òg��)´ � ²µ¸�¹�k?� º#£ l � ��� � �



6 ÿ9:H��� ½ g�� � jpg�f ����� S! "�p²�g#	$� &% g�¶��'� ���)(�� â³��� � �nz5g��*� % g��?�+�-,�. kEÿ�8ià � lBÿ��ià0/��
6 �9:JS�� ��´�	�´�õ � â1��Ôià � � 2� �3	 g�õ»g � �·´vfh�uâ¹´vfh�����4	 g��¹��g4�ifh� (�� g�²HL�� �i��´vfh�?����	$õ � ÿ�8ià�ÿ��
6 Ô9:H��� % �'¾�	�´ � ����� �65 �874	$� �i¶*� ± 	 � �)� ´ � ² % �" "´���´ � � �9� ½ g�´9�:7 � �?g�fm´i�o��� � ��� �K� �?�
% g�¶��'� ��;T4 ´i²if�� � ���nõ'õ»g��?fh� (�� â³��� � �nz�g��<��=?>äkEÿ�8 � �il�ÿ�����@��

6 /�:H� ± ¶pg�f ;BA ´�õ'� ����´ � ²�g��&��	C	�´vj*�ifm´v��� � �D� ���*ö ± � ± ²�´FE)GIHKJML �N� �|g��?g�f�õ�� � ´v��� � �
�  ����	�´vf L>g ± �?f�� � � MÒ� �#�C	C	�´v��� � � â¹´vfm´�õ»g��?g�f �ó±�� � ��� ÿ0/ 8ià:�»´?� � �  � ± ¶pg�f ;
A ´�õ'� ���å´ � ²�g ; 7��»´v�·´ (�� â2�r� � � % g��?�+��lPO�QR. kE�i�i���ilBÿ � 8��

6 @9: A ´�õ % S*LS�¢�T��	C	�´vj1�ifÌ´v��� � �D� �U�	SCfm´9�n�VE)GWH#JXL �6�  �g�´ �h± fhg�õ�g � �Y�  L>g ± �?f�� � �
MÒ� �#�C	C	�´v��� � � �K� �?� A ´�õ % S*LS�y» �³�i��²�g � �ogZ�  ��¶pg��o�?fm´�	[�y� � �'�if.��� � �D(�� ��g�¶ ;
g#A D �0/��iài�iÔ�@ �3\�]_^+`Va GbGbEdceGbfWg
hKi�jBL2k3E+l+L3m�E+GbGn�

6 à9:H� L M �&��	C	�´vj*�ifm´v��� � �-� ���$L��FS���õ»g�²WE)GTHKJXL �T�  ºg�´ �h± fhg�õ»g � ���  �?��g*���i�·´�	FS<�o��� �ig
o lc����	�´vf}L5g ± �?f)� � ��ö&	 ± Aó´v�µ�?��g�� ± ²�j ± f.�&L>g ± �?f�� � � M j � g�fh�å´v�'�ifh���K� �?�ò� ��;
�{´ � �og�²}L5g ± �?fÌ´�	�� ± fhf.g � �w��g ��� � ��� �i� �©� (�� â2�r� � �nz�g��<� % g��?�+��.&>ïkE�i�i�0/�lBÿ���ÿiÔi��ÿ��

6 � :H���2�+��²�g#	$õº´ � E)G
HKJML �
� â¹´vfh�����4	 ge�»´v�·´H¾Òf�� ± ¶ (�� â³��� � � % g��?�+��lPO�.&>ïkE�i�i�0/�lBÿ��
6 �9:p 6�$��g#	 ��õº´ �D��� â�g�f.� ± fhj{´v��� � � �¹��g4�ifh�q�   "´ �h� � �igsrA´ ����;  j�C	C	 � Í�g#	�² �)(�� L ± �4	C�

â2�r� � �nlPQ�O kEÿ�8ià��il�àiÔ � �
6 89:H¾��Dt � 4 �$�  � �u� z�g � �if�õº´�	$� ~�´vjD	 g % ´ � fÌ´ ��� ��´ ���� �ifV ,´ �h� � �igvrA´ ����;  j�C	C	 � ö�� g#	�² �)(��

L ± �4	C�³â2�r� � �nlPQ�O kEÿ�8 � ÿil�ÿià � �
6 ÿi�9:t¾��wt � 4 �x�  �A´ � ²� 6�Ì��g#	 ��õº´ �D�&� �&� õ�j�� � ´v�'�if���� � �  ¾Ñ´ ±�� gÐö�� g#	�² ��(�� L ± �4	C�åâ2�r� � �

lPO�y kEÿ�8 � �ilAÔ�ÿ����
6 ÿ�ÿ9:W 6� A �ij{´h��´ � ���³´ � ²}���< ,´ � ��´î�»´ � â2f�� � � �¹��g4�if)�2â³��� � ��z�. kEÿ�8 � ÔilCà�@����
6 ÿ��9:tLS����´vj�� j�j*� � â2�r� � �nz�g��<� % g��?�+�T,�y kEÿ�8iàiÔilU@iÔ�ÿ��
6 ÿiÔ9: A � 4 ´ � � ��´vfm´ � z��C�S��â;g����og�� � �{�U|�g�¶�¶ng �- g#	�²*´ � ² A � 4 � �å´ � ´ �p� â2fB�ij�� ��� �?��g

�Ïg�´9�¿j*� � � �u� g��o�'�ifx� �q}�~&} í6� ��~-� í (�� L ± �4	C�2â³��� � ��l�>K�->äkEÿ�8�� � l���@iÔ��
6 ÿ0/�:¿áS� lÒ´ ± f<´ � ²��{�-|�g�¶�¶pg �D g#	�² �
� â³f��ij�� ��� �?��g ����� �ig�f.�?g#A ´v� ç± � ± f.gÑ�{´i²�f�� �

����	C	$��²�g�f ��(�� L ± �4	C�³â2�r� � �nlPQ�yR� kEÿ�8����ilBÿ�� � �
ÿiÔ �



ÿiÔ�� �����{À��4���{ù�þ�B
�V�
� ÿ�@0� A ��¾Ñ´vg�õ»g�f � ´ � ²µ¾���¾�� ±�� ´vf)� �)� |��2â2�r� � �n��,äkEÿ�� � �il���@����
� ÿià0�¿á��8�Ò´ ± f ´ � ²ð�3� % �{�{g�f � g�f �s� â³f��ij�� ��� �?��g ����� �ig�fh�?g4�ë´v�ï�?��g�ö�g�f)õ'�C	�´vj

��g��å´v�?f�� � �&��	C	$��²�g�f (�� â³��� � �<�5g��*����z&,ïkEÿ����i�il�ÿ0/ � à��
� ÿ � � 5 � �T�ifh�D�}?�)�1A ���C´ ��� � ´vfm´Ð´ � ²�ö&���>g�f��4� ���2�0� g � � � ��� �?��g ����� ��� ± ¶D	 � ��� �  �?��g

� �·´ � ²�´vfm²}õ{�p²ig#	2´v��Ù2�Ù,����	C	 � ²�g�f �)(����>± �4	C�³â³��� � �<�¡ �¢K£ kEÿ���¤iàilS¥ià��
� ÿ�¤0�¿á��D�Ï´ ± f ��¦ �D§2fhf.g�²�g�´ � ²�¨�� % ´ � ² � jpg�f ���
� ��´v¶ � ² � � �'���ifhfhg#	�´v� � � ���©� �ª��� ¶�f�� ;

² ± �o� � � � ´v�A�{´i²�f�� � ����	C	 � ²�g�f �)(�� â³��� � �<��g��<����ORy k'«����0/�lS«���« � �
� «��0�W¬Ñâx %¯® ��	C	�´vj*�ifm´v� � � �D�pA ��<�b°ig�f � �·´0±²E+GWHKJML �6�  ºg�´ �h± fhg#³»g � ���  �?��g �?f � ¶D	 g

� ´ ±�� guj*� � � � ��� ± ¶D	 � ����´�µ¶��·¸ f���³ � ~ � í*¶�f��p² ± �o� � � �¡� �¡} ~ } í+����	C	 � ;
�)� � ��� ´v�µê ¹ µ «ià�«p¨Òg4º (�� â2�r� � � % g��?�+�D�9QR.-¢uk'«���� � lU«0/ � �

� ¥i�0�W¬Ñâx %¸® ��	C	�´vj*�ifm´v� � � �D��A �*<�b°ig�f � �·´0±�E+G�HKJML �8�  ºg�´ �.± fhg#³»g � �v�  �?f � ¶-	 g � ´ ±�� g
j1� � � � ��� ± ¶-	 � ���i�V f���³ � ~ � í,¶�f��2² ± �o� � � � ´v� ê ¹ µ « � ¥W¨Òg4º (�� § ± f)�³â³��� � �
5 � ®  ïk'«�����¤il�@�� � �

� ¥�«0�W¬Ñâx %q® ��	C	�´vj*�ifm´v� � � �D�<A �x<�b°ig�f � �·´0±¸E)G2HKJML �3�0� ~ � íï¶�f��p² ± �o� � � � ´ � ²µ�?f � ¶D	 g
� ´ ±�� gÎj1� � � � ��� ± ¶-	 � ���i� ´v� % §>â g � g�f ��� g �»± ¶"�'�Y«�¤iÔe¨Òg4º (�� § ± f���â2�r� � � 5 � ®
£ k'«������ilS«���«��

� ¥�¥0�W¬Ñâx %¸® ��	C	�´vj*�ifm´v� � � �D��A �*<�b°ig�f � �·´0±�E+G�HKJML �8�  ºg�´ �.± fhg#³»g � �v�  �?f � ¶-	 g � ´ ±�� g
j1� � � � ��� ± ¶-	 � ���i�� f���³ ��~-� í ¶�f��2² ± �o� � � � ´v� % §|âØg � g�f ��� g ��± ¶Ð�'��«�¤��S¨Òg4º (��
§ ± f)�2â³��� � � 5 � ® ,�. k'¥i�i��«il�«��

� ¥iÔ0�W�S§ % â
�27 ® ��	C	�´vj*�ifm´v� � � �D� â*��Cj�fhg ± E)G&HKJXL �T�  ºg�´ �h± fhg#³»g � �C´ � ² � � �?g�fh¶�fhg��·´v� � � �
�  �?��g ��; ¶{´ � fÕ�of�� �.��;£� g��o� � � �q� �?}�~&} í � � �?g�fm´i�o� � � ��� ´v��«ià�«�¨Òg4º (�� â2�r� � � % g��?�+�
�PQ�.-¢äk'«���� � lS«�@�¤��

� ¥0/�� % Ô ® ��	C	�´vj1�ifÌ´v� � � �D�  ��»Î��� � ´vf.f � E)G<HKJXL ��� â¹´ � f ; ¶�f��2² ± �o� � � � � w� j1� � � ����� �e} ~ } í
� � �?g�fm´i�o� � � ��� ´v�µê ¹ µ «ià�«p¨Òg4º (�� â2�r� � � % g��?�+���PQR.�£ k'«���� � l�¥�¥iÔ��

� ¥�@0� % Ô ® ��	C	�´vj*�ifm´v� � � �-�  6�*Î��� � ´vf.f � E+G�HKJML �{�  ºg�´ �h± fhg#³»g � � � �  ³º´ �h�)�*�¼� ²��?� ´ � ²
� ´ ±�� g¿��� ± ¶-	 � ���i� �  �?��g � j*� � � � ´v� % §>â (�� â2�r� � � % g��?�+���ª/�«iÔ�k'«���� � lS« � à��

� ¥ià0�� % §>â3� ® ��	C	�´vj*�ifm´v� � � �D� ���u�Ï´vfÌ´v�?g9E+G�H#JXL �V�  �g�´ �h± f.g#³»g � �"�  �?f � ¶-	 g � ´ ±�� g ;
j1� � � � ��� ± ¶D	 � ���i� ´v�v« � ¥©¨Òg4º (�� â³��� � � % g��?�+���Pz- R ïk'«�����¤ilCÔià����

� ¥ � �W�S§ % â
�27 ® ��	C	�´vj*�ifm´v� � � �-� â*���j�f.g ± E+G�HKJML �u�  �g�´ �h± fhg#³»g � �S�  �?f � 	 � � g�´vf � ´ ±�� g
��� ± ¶D	 � ���i��� �½} ~ } í¼����	C	 � �)� � ��� ´v��«ià�«v¨&g4º ´ � ²W« � ¥v¨&g4º (�� â2�r� � � % g��?�+�R�ªz- KQ
k'«�����¤il�«��0/��

� ¥�¤0�W�S§ % â
�27 ® ��	C	�´vj*�ifm´v� � � �D� â*�DCj�fhg ± E+G8HKJML �¼�  �g�´ �h± fhg#³»g � � � �  �?��g¿�?f � 	 � � g�´vf
� ´ ±�� gÕj*� � � � ��� ± ¶-	 � ���i�v����¾ k ¾�¿9�-À4Á l � �q}�~-} í ����	C	 � �)� � ��� ´v�v«�¤iÔ©¨Òg4º (��
â2�r� � � % g��?�+���PzRO�. k'«������il�Ô�¤�¥��
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� ¥��0�W�{§ % â3�37 ® ��	C	�´vj1�ifÌ´v� � � �D� â*�&�j�fhg ± E+GvHKJML �"�  �g�´ �h± fhg#³�g � �p�  �?f � ¶D	 g ;£� ´ ±�� g ;

j*� � � � ��� ± ¶-	 � ���i� �  �?��g � j*� � � � ´v� % §>â (�� â³��� � � % g��?�+���Pz�Æ&¢ïk'«������ilS« � «��
� Ôi�0�W�{§ % â3�37 ® ��	C	�´vj*�ifm´v� � � �D� â1���j�fhg ± E)G�H#JXL ���  �g�´ �h± f.g#³»g � �S�  �?f � 	 � � g�´vf � ´ ±�� g

j*� � � � ��� ± ¶D	 � ���i������¾�� k ¾�¿ª�-À4Á l � �[} ~ } í ����	C	 � �)� � ��� ´v��«�¤���¨Òg4º (�� â2�r� � �
% g��?�+���PO�y- äk'¥i�i��«ilS���

� Ô�«0�� % §>â
� ® ��	C	�´vj*�ifm´v� � � �D� V���>g � � �?g�f6E+G8HKJML �v�  ºg�´ �.± fhg#³»g � �V�  �?f � ¶D	 g � ´ ±�� g ;
j*� � � � ��� ± ¶D	 � ���i� ´v� % §>âyg � g�f ��� g �w± ¶��'�I«�¤��ª¨Òg4º (�� § ± f)��â³��� � � 5 � ®  �,
k'¥i�i��«il3/�¥iÔ��

� Ô�¥0�W¬Ñâx %Ç® ��	C	�´vj*�ifm´v� � � �D� ¨��)Cj�j � g � ² � E+G�HKJML ���  ºg�´ �h± fhg#³»g � �-�  �£�{´vf � g�²<� ± fhfhg � �
�?f � ¶D	 g � ´ ±�� gµj*� � � � ��� ± ¶-	 � ���i�»±��)� ���Y� ¶{´ � f � ´v� % §>â (�� § ± f���â2�r� � � 5 � ® Q�Q
k'¥i�i�0/�l3/�àiÔ��

� ÔiÔ0� % Ô ® ��	C	�´vj*�ifm´v� � � �D�  ���Î��� � ´vfhf � E+G�HKJML ���  �g�´ �h± fhg#³»g � �S�  �?f � ¶D	 g ;£� ´ ±�� g ; j*� � � �
��� ± ¶D	 � ���i� �  �?��g � j1� � � � ´v� % §|â (�� â³��� � � % g��?�+���Pz�Æ&¢ïk'«������ilS« � «��

� Ô0/�� % Ô ® ��	C	�´vj*�ifm´v� � � �D�  ���Î��� � ´vf.f � E)G�HKJML �8� â³f��2² ± �o� � � � � {�)� ��� 	 g � j*� � � ��� ´v�
% §|â (�� â³��� � � % g��?�+���Pz�yRQ k'«���� � lS«ià�¤��

� Ô�@0� % Ô ® ��	C	�´vj*�ifm´v� � � �D�  6�<<��� � ´vfhf � E+G{HKJML �8� â2f��2² ± �o� � � � � $�)� ��� 	 g � j*� � � ���W� �
})~-} í � � �?g�fm´i�o� � � ��� ´v�{«iÔi��È ê ¹SÈ�«�¤iÔ�¨&g4º¯´ � ²©	 � ³ � � � � � ´ � ��³º´�	 � ±��{�����
��� ± ¶D	 � ���i�)(�� â2�r� � � % g��?�+�D�Pz�Q�Æ k'«�����¤il3/�« � �

� Ôià0�� % §>â
� ® ��	C	�´vj*�ifm´v� � � �-� �U�*�Ò´vfm´v�?geE)G2HKJML �
�  � � ± ²��p� å�)� ��� 	 g � ¶�f��2² ± �o� � � �
� �q}�~D} í ����	C	 � �)� � ��� ´v� ê ¹ µ «ià�« ; «�¤iÔ©¨Òg4º (�� â³��� � � % g��?�+���PzRÆ- ïk'«������il�Ô�¤����

� Ô � � % Ô ® ��	C	�´vj*�ifm´v� � � �D�  ���Î��� � ´vf.f � E)G�HKJML �8� â³f��2² ± �o� � � � � {�)� ��� 	 g � j*� � � ��� ´v�
ê ¹ µ «�¤��V¨Òg4º ´ � ²e³»g�´ �.± fhg#³»g � ��� ����É�w� ´ ±�� gº��� � ¶-	 � ���i�)(�� â2�r� � � % g��?�+�*�
z�£&¢ïk'¥i�i�i�ilS¥�¥����

� Ô�¤0� % Ô ® ��	C	�´vj*�ifm´v� � � �D� â*�&<�£�{´vfÌ²ÊE)G�HKJML �"� â³f��2² ± �o� � � � � |�)� ��� 	 g � j*� � � ��� ´v�
% §|â*´ � ²Ç³»g�´ �.± fhg#³»g � �u� D�����ï� ´ ±�� gØ��� ± ¶D	 � ��� ¶{´vfm´�³�g��?g�f �)(�� â³��� � � % g��?�+�
�PO�z&¢ïk'¥i�i��¥ilS«�@�«��

� Ô��0�� % §>â
� ® ��	C	�´vj*�ifm´v� � � �D� �U�S�Ò´vfm´v�?g¸E+GVHKJML �e�  ºg�´ �.± fhg#³»g � �Ç�  �?f � ¶D	 g � ´ ±�� g
��� ��� ± ¶D	 � ���i� ´v� % §>â
¥ ±���� ��� ¶����i�'� �-� ��g��ig � � �)(�� â2�r� � � % g��?�+�1�?zRz�O k'«�����¤il
¥iÔ����

� /��0�W¨��R¨�� ±�� ´vf � ����5 � ;B% � AÒ� g ± f � �{��|�g�¶�¶ng �- g#	�²"E)G-H#JXL �&�0� f � ¶D	 gV¨Ñ´ ±�� gV��� � � �Y® � ±�;
¶D	 � ���i��(���® §3� � �ià ; ��«Øk'«����iàil � ��g�¶ ; ¶��DË��iài��«�¥iÔiÔ��

� /�«0� % §|â ® ��	C	�´vj*�ifm´v� � � ���  % §>â
� � �{§ % â3�37 ��% Ô � ¬Ñâx % � �Ç% §|âÌ§3	 g��o�?f�� � g�´0°
½ �if�° � ��� ¨Òf�� ± ¶ � ´ � ² ¦�% �Í§3	 g��o�?f�� � g�´0°¯´ � ²É�>g�´?�r��ö&	�´?��� ± f?¨Òf�� ± ¶ � � � 
® ��³Aj � � ´v� � � � �  â2fhg#	 � ³ � � ´vfh�P§3	 g��o�?f�� � g�´0°Ê ºg�´ �h± fhg#³»g � � � ´ � ² ® � ��� �?fÌ´ � � � �
� � �?��g ¦ �·´ � ²�´vfÌ²  "�2²�g#	 (��ÏÎ$Ð$ÐxÑ3ÒÔÓ$Ó$ÕxÖ$ÑxÖ$×$×xØ3ÙÔ×$Ö$Ú2Ù+Û»Ö$Ü$Ý2Ù»Û»Î$ÓxÞxßxà$ß$á#á$âxÓ
ã Ðxä$Ýxå$æ$çxÓR�R® §3� �3; §>â
Ë�¥i�i�iÔ ; ����« � ��è�¶ ; è4�<Ëi�iÔ�«�¥i��¥iÔ��
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� /�¥0� ® �»ö ® ��	C	�´0é*��êm´v� � � �D� ö&�_�é*èeE)G
H#JXL ���  "è�´ �h± ê�è#³8è � �S� &�É; â³���i�'� �ª® � ± ¶D	 ���i�
� � Ù � �Ù ® ��	C	 � �)� � ��� ´v� ê ¹ µ «��C¤ � è4º (�� â³��� � ���2è��*� % è��?�+�-¢Kz?ë'«�����@�ìS«��iÔià��

� /�Ô0� ® �»ö ® ��	C	�´0é1��êÌ´v� � � �D� ö&���é*è�E+GDHKJXL �D�0%D� ³ � � � � ������Á ´ � ² ���É��® � ± ¶D	 � ���i�
 ê���³ ��� ´ � ² ��Á â�ê��p² ± �o� � � �ª� � Ù2�Ù ® ��	C	 � �)� � ��� ´v�Ðê ¹ µ «��C¤ � è4º (�� â³��� � �
�Tè��<� % è��?�+�T¢�Oqë'«�����@�ìU«i��« � �

� /�/��W�Sí ® ��	C	�´0é*��êm´v� � � �-� ���D�é�é*�i�?��E+G8H#JXL �¼�0%D� ³ � � � � � ´ � ��³º´�	 � ±�������� ´ � ²
����Á ��� ± ¶D	 � ���i��(�� â2�r� � �½�Tè��<����O�£që'«�����¤�ìA�iÔ�«�«i��¥��

� /�@0�W�Sí ® ��	C	�´0é*��êm´v� � � �D� ���1Sé�é*�i�?�pE+GUH#JXL ���0%�� ³ � � � � ������� ´ � ² ����Á ��� ±�;
¶D	 � ���i�¼ ê���³ � é*� � � � ¶{´ � êA¶�ê��2² ± �o� � � �D(�� â³��� � �[�2è��*���IOR£?ë'«�����¤�ìC��@�«�«i��«��

� /�à0�W�Sí ® ��	C	�´0é*��êm´v� � � �-� �����é�é1�i�?�UE+GDHKJML �D�0¦ � ± ² � è � � ���� ´ � ² ��Á ¶�ê��2² ± �o� � � �
´ � ²�	 � ³ � � � � � ´ � ��³º´�	 � ±������É� ´ � ² ����Á ��� ± ¶D	 � � � �V(�� â2�r� � ���Tè��<����ÆRy
ë'«�������ì�� � ¥i�i��¥��

� / � �W�Sí ® ��	C	�´0é*��êm´v� � � �-� ���D�é�é*�i�?��E+G8H#JXL �¼�0%D� ³ � � � � � ´ � ��³º´�	 � ±�������� ´ � ²
����Á ��� ± ¶D	 � ���i�W ê���³ ��� � ��Á � }+î�ï+ï ¶�ê��2² ± �o� � � �-(�� â2�r� � �2�Tè��<�2�ðÆ& 
ë'¥i�i�i��ì���@�¥i�i��@��

� /�¤0� ® � ½ � ¦ ³ � �?� ´ � ² ® �C�S� ®�± êh� � �)�3� ¬Ò¶*è4êm´v� � � � �  �?��è�ö�è4ê)³ � 	�´0éªñ íª ,´ �i� è��'ê�� �
¦ � ± êm��è (�� â<ê��2�4�-/i�?�É7 � �+� ¦ �*³�¶D�D� � �?��è â<êB�p² ± �o� � � � ´ � ² � è ± �'êm´�	 � ��´v� � � � � 
� è � ´v� � ��èò7�� ��� ´ � ²��Dè�´�³ �)� ��êB�x��°r�{´?��è �-� á ¦�� S7 â ® � �D �Ñâ�ê��p�4� � ���¼«�@�¤
ë'«���¤ià�ì2/�¥�@��

� /��0�W�S� ���ö � � 	 è�� �D5 �< "´0ê�ê � � è4êÎ´ � ² � � ºV�� ©��°r���·� ���0� è��å´v�'ê�� �ª¦ �·´v� ±�� ´ � ²äö ± � ± ê�è
â3	�´ ���)(�� ö�è4ê)³ � 	�´0é � è��«� �D� ��´�	D�Tè�¶*��êh� � ö�è4ê)³ � 	�´0é ;B® � �Dó; �ià�Ë0/���¤ � «����ià��

� @i�0� ¦ �C�{�-�3��	C³{è � E+GuH#JXL ���0� ��èïö�è4ê)³ � 	�´0é�á>¶ � êm´i²�è (�� â�ê��p�4���  74§3§
§óâ¹´0êh�+�R<����è#	C�
® � �D � � ¶�¶D�x/�Ôià ; /�à�¤ � ����	C��« ��® � � ��´ � � � «���¤����

� @�«0� 5 � ��� "´i� % ´i�«�D	�´ �D�V� /��i�6 "è4º á>¶ � êm´i²�è  ��êÎ�?��è ö�è4ê)³ � 	�´0é %�� � ´i� (�� â<ê��2�4��� 
7ô§
§3§�â¹´0êh�+��Î����è#	C� ® � �D � � ¶�¶D�*��@i� ; ��@�¥ � ����	C��¥ ��® � � ��´ � � � «���¤����

� @�¥0�W�S�C§
�wrT� ±���� ´ � ²���� 5 � � ��éD	 è ��� /��i� ;  ©è4º á>¶ � êm´i²�è  ��ê��?��èØö�è4ê�³ � 	�´0é %D� � ´i� (��
ö�è4ê)³ � 	�´0é � è��«� �D� ��´�	D�Tè�¶*��êh� � ö�è4ê)³ � 	�´0é ;B® � �Dó; ¤���Ë�«���¤ � «���¤����

� @iÔ0�W§3�{� ± é�é{´0êm²IE+G�HKJML �e� �D�$� � �'è4ê ¦ � � �£��ê��i�'ê�� �D(�� ö�è4ê)³ � 	�´0é � è��£� �D� ��´�	8�Tè�¶*��êh� �
�  ; /���@ � «�� � Ô��

� @0/��W ��ÒâR�i¶*�·� � �ï´ � ² ® ��S°�è � é�êm´ � ²�� �¼� â�è4ê  ��ê)³�´ � ��è ´ � ²9 ©è�´ �.± ê�è#³{è � �V�  �?��è
ö�è4ê)³ � 	�´0éõ���$� � �'è4ê (�� ö�è4ê)³ � 	�´0é � è��£� �-� ��´�	©�
è �)� �i� �Tè�¶*��êh� � ö�è4ê�³ � 	�´0é ;B® � �Dó;
��¤�Ë�«���¤ � «�����¤��

� @�@0�W�U� ® � ½ è4é�é*è4ê �3� ö�è4ê)³ � 	�´0éò���$� � �'è4ê % � �¯% è���è#	���ö ¦ � � �'è#³�á>¶ � êm´i²�è �)(�� â<êB�p�4�
�  74§3§
§�â¹´0êh�+�_<����è#	C� ® � �D � � ¶�¶D�<¥ià�¤ �0; ¥ià�¤�� � ����	_/ � �»´�	C	�´ �)� «�����@��
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� @ià0�W 6�C�S� ® � ± êm�£�ò´ � ² 5 ��â1�u "´0ê�ê � � è4ê �¼�0� ��èÇ � � � ¶�ê��i�'� �¡¦ � ± êm��è �)ö �
è �)� �i� ´ � ²
¬Ò¶*è4êm´v� � � �D(��  ��� �1�2è��*� �5± �4	C��â$´0ê.�+� ¦ � � �$/�Ô©ë'«����iÔ�ìS¥�@iÔ��

� @ � ����u� ±��i��� è4ê�� �V�0� ��è¼ö�è4ê)³ � 	�´0é � è��å´v�'ê�� � 7e�
è4é ±�� �«��è4ê�� � ����(�� 7ô§
§3§ � êm´ ��� �
�>± �4	C� ¦ � � ��QRy[ë'«���¤iÔ�ìS¥0/ � ¤��

� @�¤0�W���� ±�� � � � E+GSHKJML ��� ö�´ � �s��è��·´v�'êB� ��® �x��	 � ���9� � �?��è6�
è4é ±�� �£��è4êÇ� � ���ª ��êÐ�?��è
ö�è4ê)³ � 	�´0é � è���´v�'ê�� � 7»â�ê��w÷nè��o� (�� 74§3§3§ � êÌ´ ��� � �>± �4	C� ¦ � � ��QRy?ë'«���¤iÔ�ìS¥�@��iÔ��

� @��0� 5 �< "´0ê�ê � � è4ê �
�0¦ �'�2�£�{´ � � � � ® �$��	 � ��� ¬Ò��è4ê.� � è �v(�� ö�è4ê)³ � 	�´0é ;B® � �Dø; �iÔ ; «�@�¤ � ¥i�i�iÔ��
� ài�0�W�S��§>² � ´0êm² �)�-�0� ��è � è���´v�'ê�� � § � è4ê � ���
� ± éD	 è4ê ö  ¦�± ¶*è4êm��� � ² ± �o� � ��� <����è#	 è4ê ;

´v�'��ê (��  ��� �<�Tè��<� �5± �4	C��â$´0ê.�+� ¦ � � ��QRO?ë'«���¤�@�ìCài��@��
� à�«0� ® �»ö ® ��	C	�´0é*��êm´v� � � �D���0� ��è ® �»ö¡7�7Y�
è��'è��o�'��ê � è��«� �D� ��´�	v�3è ��� �i� �Tè�¶*��êh� (��

ö&§3�� ©7 % �� ; �ià ; Ô��i� ; §3�
� à�¥0� ® �»ö ® ��	C	�´0é*��êm´v� � � �D� ö&��Sé1è¼E)G&HKJø� �&� â<ê��i¶*� � ´�	  ��ê{§ � �{´ � ��è#³{è � �T�  �?��è ® �»ö

7�7½�
è��'è��o�'��ê ö  � 7 ��� è4ê ¦�� 	 � ��� �¯% ´?��è4ê�´ � ²9 ��� ³{è[�  ö&	 � � ���9�
è��'è��o�'��ê (��
ö�è4ê)³ � 	�´0é ; â<ê��i¶*� � ´�	 ; �i�����

� àiÔ0� ® �»ö ® ��	C	�´0é*��êm´v� � � �-� â*�U "´0ê�°�è#	{E)GvH#Jø� �"�0® �»ö:� ±�� 7B7�é ¦�� 	 � ��� �Dö9� ��è � è �
� ��� è4ê�³{� � ��	�´?��è4ê (�� â<ê��2�4�&�  7ô§
§3§ ;B�S¦�¦�; ¥i�i�iÔ � ö&§3�� ©7 % �� ;B® ¬ � ö ; �iÔ�ËiÔ � / ;
§3�

� à0/�� ® �»ö ® ��	C	�´0é*��êm´v� � � �D�3� � A � � è#	 � � �-�U�0� ��è ® �»ö ; 7�7 �)� 	 � ��� � �'êm´i�b° � ���ä� � � �'è#³ (��
�>± �4	C�_7 ��� �'ê ± ³"�1 "è��?���2² � ZQ�ÆRy?ë'«�����@�ìS«iÔ � �

� à�@0� ® �»ö ® ��	C	�´0é*��êm´v� � � �D�"� ���±1��	�²�è4êPE+G"H#JXL ���0® �»ö ® è � �'êm´�	�¬ ± �'è4ê � êm´i�ù°�è4ê (��
ö�è4ê)³ � 	�´0é ; â ± é ; �iÔ ; Ô�@�@ ; §�ë'¥i�i�iÔ�ì �D¦i± éD³ � �?�'è�²µ�'� �>± �4	C�_7 ��� �'ê ± ³©�* ©è��?���p² � �

� àià0� % ���Ò´�	 °�´úE+G�HKJXL �²�0� ��è ® �Cö ® è � �'êm´�	É§
	 è��o�'ê���³º´ �i� è�� � � ® ´�	 ��ê � ³{è��'è4ê (��
ö�è4ê)³ � 	�´0é ; â ± é ; ¤ �0; « � ¥ ; § �&�5± �4	C�_7 ��� �'ê ± ³©�* "è��?���2² �)� û �Æ&¢Çë'«���¤�¤�ìS¥ � ¥��

� à � �W¨��© � ����	 � E+G?HKJXL ���0® �»ö ® è � �'êm´�	� ± � � �3è��'è��o�'��ê (�� ö&§3�U "7 % �� ; â|á�� ;
¤ � Ë�«�¤�« ; § �-�>± �4	C�_7 ��� �'ê ± ³"�1 "è��?���2² � N �ÆR£?ë'«���¤�¤�ìCÔiÔ��

� à�¤0� 5 �-§3	 � ´ � E)GuHKJML ���0%�� ³ � � � �)� � �9 ©� �-� �'��ê"�Ï´ � è�²W� �ò® ��è4ê�è � °��m� ® � ±�� �'è4ê �© ��ê»Ù2�Ù
® ��	C	 � ²�è4ê �)(�� ö�è4ê�³ � 	�´0é ; â ± é ; ����Ë�«���« �<�5± �4	C��7 ��� �'ê ± ³©�w "è��?�D���zRz-,©ë'¥i�i�i��ì|Ôiàià��

� à��0�W�{�<<��� � �·´[E+GSHKJML ���0� ��è ® �»ö ® ��è4ê�è � °��·� %�± ³ � � � ��� � �É³{� �D� �'��ê (�� ö�è4ê)³ � 	�´0é ;
â ± é ; ��« ; �iÔ�« ; § �D�5± �4	C�w7 ��� �'ê ± ³©�* "è��?�D�_Zz�Æ&,Çë'¥i�i��«�ìS@0/����

� � �0�W�{�
Î��� � �·´ÉE)G�HKJML �e�0� ��è"¶1è4ê  ��ê)³�´ � ��è��  �?��è ® �»ö %�± ³ � � � �)� �©�� "� �D� �'��ê (��
�>± �4	C�_7 ��� �'ê ± ³"�1 "è��?�D�_ðz�.Rzªë'¥i�i��¥�ìU@ � �

� � «0�W�U� 5 �-rA´0ê�è#³º´qE)G�HKJML �V�   ´ � � �2�v� ²�èÇêm´ ��� è �£�$´0ê � è � � �'è � êm´v�'��ê ´ � ²Yè � ����êm²�è4ê
 ¦ 7 ®� ��ê»¶����i�'��³ ± 	 � � ¶D	 � è4ê�� ± é*è �)(�� 74§3§3§ � êm´ ��� ��� �É�>± �4	 è�´0ê ¦ � � è � ��è � ºT��	1/
ë'«����iÔ�ì � @i��üw�U� 5 �4rA´0ê�è#³º´SE)G*HKJXL �<� '� � � � � ¶*è4è�² �4�¼� ²�è�²�� � ´�³ � �1êm´ ��� è�² � ��� � � �4è4ê



«0/�¥ ������Â��4����Ã�Ä�Å
�V�

 ��ê¿¶����i�'��³ ± 	 � � ¶D	 � è4ê¿� ± é*è �)(�� â2�'�2��è4è�² � ���i� àv�?�¯â � � ´[ "è4è�� � ��� � � <²��å´ � ��è�²
�3è��'è��o�'��ê �)�D% ´©� � �p²���	�´ � 7 � ��	�´º²�tC§
	 é{´ � 7©�·´�	 � �  ,´h�?¥�¥ ; ¥�¤ � «����0/��

� � ¥0��V���	�²�´0ê�è � è�E+G�H#JXL �D�0¦ º ��ö ´ � � � 	 � � è ¦�� 	 � ��� � ºTè4êh�'è4� � êÌ´i�b°�è4ê  ��ê��?��è ® �»ö ± ¶ ;
� êm´i²�è (�� â�ê��2��è4è�² � ���i�U� �?�,â � � ´{ ©è4è�� � ��� � � Î²��å´ � ��è�²��
è��'è��o�'��ê �)�1% ´{� � �2²���	�´ �
7 � ��	�´Ø²�tC§3	 é$´ � 7©�·´�	 � �  ,´h�½¥�@ ; Ô�« � «���� � ��ö&§
�U "7 % V� ;B® ¬ � ö ; � � Ë�¥0/�/ ; §3�

� � Ô0� ¦ � A 	 � ³{è � °�� �e5 � A � �D� �i� é*è4ê � ´ � ² � �C 6� %D� �h�)�½� ���è4êÌ´ ��� ��� �  �?��èª7 � è#	�´ ��;
� � � ® ê�� �h�?¦ è��o� � � ���  ©è�´ �h± ê�è�²9ér�*�?��è ® �»ö ´ � ² �?��èÉ§3¤�«�«ò§���¶*è4ê � ³{è � � �)(��
ö-§
�U "7 % V� ; ö �3; � � /�«��

� � /�� ® �»ö ® ��	C	�´0é1��êÌ´v� � � �D��� ö � ê � �? "è�´ �h± ê�è#³{è � � � �  7 � �4	 ±��)� ��è � ´ � ² Áý® ê�� �h�
¦ è��o� � � ���u ê���³¡� ±�� 7�7R�  �?��è � è��å´v�'ê�� �Ç® ��	C	 � ²�è4ê (���þ�ÿBÿ E��RGbEdc��»f��
GbhKE�� ]_^ J a ÿ HKG a f��
f	�Vg3h#i�jdL2k2E)l+L2mRE+GbGbL

� � @0�¿â1� 5 � ¦�± �?�'� �D� V�C�{�1 ,´0ê.� � �D� �U�C¨��1�T��é*è4êh� � ´ � ² ½ � 5 � ¦ � � ê)	 � �����T� â$´0ê.�'� � ² � � �'ê � ;
é ± � � � ���� ��ê��?��èÕ¶ � � � è4�r�'êm´i�o�'è�²  êB��³N�
ê�è#	C	 ; rA´ � ´ � ²�¶�ê���³»¶���¶����i�'� � è4��¶*è4ê ;
� ³{è � � ��(�� â2�r� � �
�Tè��<�
�:z�OÊë'«�����¥�ì�¥iÔ0/���üAâ*� 5 �
� � ÷ °�è � ´ � ² ½ � % ���å´ �Ê� è4è4ê ;
��´ �D�T� ¬�êm²�è4ê ´�
� ��� � �'ê � é ± � � � ��� �'�Õ�?��è¼�
ê�è#	C	 ; rA´ � ��ê�� �h�Ï� è��o� � � � ´v�>Í��xè�²Ñ�·´0ê � è��
è � è4ê ��� è �)(�� â³��� � ���2è��*���!O&,òë'«�����@�ì�/�/�ü������C´�³�é*è4ê ���>½ � % �A��´ ��� è4è4êh�å´ �
´ � ² ½ �C��� A�� 	 � ��ê�è ���  ����³»¶D	 è��'è,��´�	�� ± 	�´v� � � � �  �?��è���êm²�è4ê ´ 
 � ����ê�êBè��o� � � � �'�
�?��è[�3êBè#	C	 ; rA´ ���;B ´i�o�'��ê (����5± �4	C�Ïâ³��� � ���TQ�OR.�ë'«�����«�ìºÔ0/�Ô�ü{�U� º�����´0ê�	�´ � ²�è4ê
´ � ² ½ �C��� A�� 	 � ��ê�è ���0� è4��� ; �'� ;B� è4��� ; �'� ;B% è�´i² � ��� ¬uêm²�è4ê"� � �i�i� â�ê��p² ± �o� � � � ´v�
��´i²�êB� �q® ��	C	 � ²�è4ê ��(�� â2�r� � �<�Tè��<� % è��?�+�R£�£që'¥i�i��¥�ì�¥i��«�¤i��«��

� � à0�W§3� % ���Dè4ê � è4ê � �{��� � � � �'� � �'� �  �� 5 ´i����éò´ � ² ½ � 5 � ¦ � � ê)	 � �������0� ��è½³ � �D� ³ ± ³
� � �å´0ê � ´ � �{³º´ �.�3;  � è��£� �D����± è  ��ê>��è�´h��� �·± ´0ê�° � è�´0êm�«��è � ´v�C����	C	 � ²�è4ê�è � è4ê � � (��
â2�r� � � % è��?�+�R,�z�y��¯ë'¥�@���ì2«���¤0/��Cü#ºV�_�Dè4ê � è4ê � V�C�{�w "´0êh� � � ´ � ²V�U� 5 � � �åâ³� � 	C	 � ¶ �)�
� §2� � ²�è � ��è  ��êC�?��è�G ;���± ´0êB° � � Ù2�Ùé����	C	 � ²�è4ê�²�´v�·´�� ( â2�r� � � % è��?�+�3,� KO��Íë'«���¤iÔ�ì
ÔiÔ����

� ��� �¿á��K�Ò´ ± êÏ´ � ²�§3� % �K�Dè4ê � è4ê �<� â<ê���é � ��� �?��è � è�´0° ; é*� � � �Ð� è��o�'��ê � �WÁ3� ¶�ê��2² ± �o� � � �
´v�A�{´i²�êB� � ����	C	 � ²�è4ê �)(�� â2�r� � �<�2è��*����z-¢së'«����iÔ�ìT/�¤�¤����

� � ¤0�W¨���â*� % è�¶{´ � è �S�  � è � V	 � ��ê � �?�D³  ��ê8Î²�´v¶�� � ��è� ± 	 � � ² � ³{è ���)� � � ´�	17 � �'è � êm´ ;
� � � �D(���5 � ® ��³»¶ ± �+�2â³��� � �D R¢Çë'«�� � ¤�ìS«���¥��

� � �0��ºV�C�{���Dè4ê � è4ê � �U� 5 � � �³â³� � 	C	 � ¶ �)���0® ��	C	 � ²�è4êµâ³��� �)� � �)(���¦ è��o� � � � «�«��
� ¤i�0�¿á��1�Ò´ ± ê �1¦ � A è#	C	 è4êÑ´ � ²W�{� ½ ´i�ù°�è4ê��i�?� �
� §
	 è��o�'ê�� � è�´0°½�A´i² � ´v� � ��è ® ��ê�êBè��o� � � ���

�'� � �D� � � � â<ê��2² ± �o� � � �9� � �C´i²�ê�� �D� � ® ��	C	 � �)� � ���)(�� â2�r� � ���Tè��<���¡O�.që'«�������ì
��«iÔi�i��¥��

� ¤�«0�W �� % ´ � ��´ � �'è4êÑ´ � ²p�{� ½ ´v�'è4ê �)�3� : "� � �'è ® ´0ê)	 �wâ�ê�� � êm´�³  ��ê � â<ê��2² ± �o� � � �
�v� �?�ª§
	 è��o�'ê�� � è�´0°q�A´i² � ´v� � ��è ® ��ê�êBè��o� � � ���)(���® �Cö ;B� �i�'èW@�¥0/����

� ¤�¥0� � � ¦ ÷��� � �'êm´ � ² ��% � % �� ��� éD	�´i² �U¦ �u ©ê�è ��� ´ � â*� ¦ °å´ � ² ���¼� â2�r�?� � ´¼à��C¥ � â³��� �)� � �
´ � ²s "´ ��± ´�	 (�� ��è�¶ ; ¶��-Ëi��«i��¤�¥ià0/ �D% á ;B� â ��« ; ¥�«��



������Â��4����Ã�Ä�Å
�V� «0/�Ô
� ¤iÔ0����{â ± °����·� � §3�-�D�x� ���  6�D� ± é � �D� �D� º���§|² � è4êm´�	 � º��w74	 � � �D� �{� A �·�å´�	 è � °�� � V�

A êh� ± °��m� � º�� ¦ ´?�$ê � �D�w¦ � ¦ � � �«�{´ �D� �D� �� ¦ è#³{è � �m� �D�0® ��³»¶D�S§>â ; ´>¶$´i�b°å´ � è  ��ê
è��å´�	 ± ´v� � � � �  ö�è�� � ³º´ � ² � ´ � êm´�³ � ´ � ² � � �'è � êÌ´v� � � � �·��è4ê�³ ± 	 � � ; ¶{´0êh� � �4	 è�¶��{´ � è
� ¶{´i��è (�� ��è�¶ ; ¶��-Ë����i��¤�¥�¤�¤��

� ¤0/�� ½ � 5 �3 "´0êm� � ´ � �*´ � ²sV� ¦ � � ê)	 � �D�8� §3	 è��o�'êB� � è�´0°qêm´i² � ´v� � ��èé����êBê�è��o� � � ��� �'�u�·´ ±
²�è���´h� (�� â2�r� � �<�2è��*� % è��?�+�RÆ&,Çë'«���¤�¤�ì�«�¤�«�@��

� ¤�@0� � ����´ � � � �'é*è4ê � è � ´ � ²6�U�C¨�� ¦ � ± ´0êh� ���0® ��³»¶D	 è��'ès¥ ;B% �$�i¶�� ± ´ � � ± ³û§3	 è��o�'ê�� ;
²�� � ´�³ � � ® � � �'ê � é ± � � � ��� �'�º�?��èp ± � �q%��C è�� � ³{è � � �?��èØö�è4ê)³ �  "�p²�è#	 (�� â2�r� � �
�Tè��<� % è��?�+��£- së'«�������ì2/�¤�¤��

� ¤ià0��C¶�¶�ê � ��´v� � � ��¦ �  � � ´0ê�è[¨�ê�� ± ¶ ��® ��³»¶ ± � � � � ´ � ² � è�� � ��êB°¸� � � � ��� � �D��® §
� �S�
¨�è � è��å´ ��� ¨�§< ��� ö �3è��'è��o�'��ê½�
è � ��ê � ¶�� � � � ´ � ² ¦�� ³ ± 	�´v� � � ��� �x��	 (��S® §
� �
â<êB� � êm´�³ %�� é�êm´0êh� % � ���º½ ê � �'è ± ¶ ½ @i��«iÔ��

� ¤ � �¿áS�S�Ò´ ± ê ��� �S��´ � ´ � ² 5 �S¬Ò� � è#³ ±����"� � ® � ����ê�ê�è��o� � � ��� �'���{´i²�êB� �D� � ���
¶�ê��2² ± �o� � � �Y�v� �?� � � ��� �·´ � ²�´0êm² ����� ��� ± ¶D	 � ���i�)�C( â³��� � �&�Tè��<�&��zR£òë'«����iÔ�ì
@�«0/����

� ¤�¤0� ® �»ö ® ��	C	�´0é*��êm´v� � � �-� ö&�#�é*èVE)GTHKJó� �&� â�ê���³»¶��|¶����i�'� � ��ê�� �h�Ï� è��o� � � � ³{è�´ �h± ê�è ;
³{è � � � � Ù2�Ù"����	C	 � �)� � ��� ´v� ê ¹ µ «��C¤ � è4º (�� â³��� � �<�2è��*����zR£[ë'«����iÔ�ìS¥�����¤��

� ¤��0� ® �»ö ® ��	C	�´0é*��êm´v� � � �-� �{�w<��� � �·´ÇE+G�HKJML ���  ©è�´ �.± ê�è#³{è � ���  �?��è ® ê�� �.�¼¦ è��o� � � �
 ��êéâ�ê���³»¶��Y� � ¶����i�'� � â<ê��2² ± �o� � � ��� � Ù2�Ù ® ��	C	 � �)� � ��� ´v� ê ¹ µ «��C�ià � è4º (��
\�]_^+`Va GbGbEBceGbfÇg3h#i�jdL2k2E)l+LTm�E)GbGbL

� �i�0� ® �»ö ® ��	C	�´0é*��êm´v� � � �-� �{�w<��� � �·´ÇE+G�HKJML �u�0¦ è�´0êm�«�  ��ê¼§��p� � �'è�²"��êV§��x�i� � �v§3	 è�� ;
�'ê�� ����� � �?��è }��e® �$´ ��� è#	 � � Ù2�Ù ® ��	C	 � �)� � ��� ´v� ê ¹ µ «��C�ià � è4º (���� f ^ Euj ]_^+`Va GbGbEBc
Gbfeg3hKi�jdL2k2E+l)L2m�E)GbGbL

� ��«0�W�S��¨�è4ê�é*è4ê � �«�"´ � ²{�� A �i� � ´�	 �&�05 è�� � â2���i�'� � ö�´0°�è��A´v�'èV ©è�´ �h± ê�è#³{è � � ±��)� ���
�?��è ® â3���
è��'è��o�'��ê (��&® �»ö � �i�'èØàiÔià�¤��

� ��¥0� ® �»ö ® ��	C	�´0é1��êÌ´v� � � �D� �{�DÎ��� � �·´[E)G8HKJXL ���  "è�´ �h± ê�è#³{è � ���  �«�{´0ê � è�²,¶{´0êh� � �4	 è
³ ± 	 � � ¶D	 � � � � � è ��� �ï� 	 ± � � ´ � ² �·± ´0ê�°"÷nè�� �v� � Ù2�Ùu����	C	 � ��� � ���)(��-\�]$^)`Va GbGbEdcWGbfWg3h#i�jdL
k2E)l+L2mRE+GbGbL

� �iÔ0� ¦ � 5 ´i²�´i�£� � |�� ½ ´ �)���0� ��è5�·´ ± ²�è���´?�p	 � é�êÌ´0êh� � ÕáS¬ %  ö ��è4ê �)� � � ¥�� /�¬�ë ´ ì���§
�
����ê�ê�è��o� � � ���v� ��� � Ú }+î �î ²�è���´?�½³{�p²�è �)(��*® ��³»¶D�nâ2�r� � � ® ��³©³ ±�� �<¢KÆ½ë'«����iÔ�ì
Ôià�«���ë ® §3� ��� � ; à � �iÔ�¶�êBè�¶�ê � � �+ì

� �0/�� ¦ � ® � ± ´ ��� E+G&HKJML �T�  "è�´ �h± ê�è#³{è � ���  �?��èv "´v�'è4ê � ´�	 � � �?��è ® �Cö?� ±�� 7�7 � êm´i�ù° ;
� ��� ºT��	 ± ³8è ±��)� ��� � � � � ; Ù × §
	 è��o�'ê�� ���)(���® �Cö � �i�'èØà�@ � Ô��
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