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Ù Õ Ý ß Ï áyÓ Ïnâ Ú Ø¥â�Ï Ú Ï�Ð�å Ñ ÝSÏ Ú Î¾Ï Ú Ø ÚäÕ ×»Ï�å ÑÔÓ�ÓRÑ Ö>Ï à Ø í Ï�ÐXØ�ã Õ í Õ Ö>Ï�×�Ï�Ý ÞrÚ Î Õ�Ú�Õ�ßyÓ Ør× á¾Ú Ï Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï÷

hpø x{ù�ú»÷X© ê ��Í � ì
í ÎSÏ�Ð�Ï ù8Ñ~Ó6Ú Î¾Ï�Ï�å ÑÛÚ�Ú^Õ ÝyÙ�ÏpØnã Ú ÎSÏ ß Ø�â Ü ç Õ Ýyâ ú�Ñ~Ó6Ú ÎSÏ#õ Ú ÏVã Õ Ý�ï � Ør× Ú�ö å Õ ÝSÝLÙ�ØrÝ ÓRÚ^Õ Ý Ú;ê ë�� ÷Êû
ó[ö>ü>ý �� � � ��þ�ÿ ì^ÍtôaÎSÏ'Ï�å ÑÛÚ�Ú^Õ ÝyÙ�Ï_Ønã Õ Ý4Ø ß�� ÏnÙ Ú¿Ñ~ÓZÚ Î¾Ï¥Ð ÕnÚ�Ñ ØpØnã Ú ÎSÏ Õ Ù Ú�áyÕ ×YÏ�å ÑÔÓ�ÓÇÑ ØrÝtØ�ã�ÎSÏ ÕnÚ ã�Ð�ØråÕ_ÓÇá ÐÇã Õ ÙVÏ Ú Ø Ú Î ÕnÚ Ø�ã ÕZà Ï�ÐÇã�ÏnÙ Úaß × Õ Ù^æ ß Ø�â Ü çSÏ{� áyÕ ×�× Ü Ù ÕnàyÕ�ß ×�Ï�Ønã�Ï�å Ñ�Ú�Ú�Ñ Ý Þ ØkÐ Õ�ßyÓ ØrÐ ß¾Ñ Ý Þ Ð Õ â Ñ~ÕnÚ�Ñ ØkÝÕ�Ú�Õ Ý Ü í Õ Ö>Ïè×�Ï�Ý ÞkÚ Î»ÍNôaÎSÏ�Ï�å ÑÛÚ�Ú^Õ ÝyÙ�Ïaã�ØkÐ�Î á å Õ Ý Ó æ Ñ Ý Õ ÝTâ6Ù�×ÛØ Ú Î Ñ Ý Þ3Õ Ð�Ïl� á¾Ñ�Ú Ï�Î Ñ�Þ Î Ñ Ý Ú ÎSÏ�×�ØkÝ Þ ÏèÐ
í Õ Ö>Ï�×ÛÏ�Ý ÞkÚ Î Ó å Õ�Ñ ÝS× ÜÈÑ Ý�Ö>Ør×ÛÖ>Ïnâ ÕnÚXÚ ÎSÏ Ó Ï Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï Ó ç Õ Ð�Ø á ÝyâCö�� � � Õ ÝyâCö�� � ë_Ð�Ï ÓÇà ÏnÙ Ú�Ñ Ö>Ï�× Ü Í(ôaÎSÏá Ý ÑÛÚ^Ó ã�ØrÐ'hpø Õ Ð�Ï �� � ç Ó Ø Ú Ø�Ù Õ ×~Ù á × Õ�Ú Ï Ú ÎSÏ8ÎSÏ Õ�Ú Ï�ÝSÏèÐ ÞrÜ Ï�å Ñ�Ú�Ú Ïnâ ß�Ü�Ú ÎSÏ6Î á å Õ Ý ß Ø�â Ü ç Õ�Þ>ÕnÑ ÝÕrÓ�ÓÇá å Ñ Ý Þ����rm=ä å¥Ï Õ Ý Ó æ Ñ Ý Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï Õ ÝyâÉók�®� ���� ÓÇá ÐRã Õ Ù�Ï Õ Ð�Ï Õ

êÇù�ú»÷ © ì ê�� ¦ ì x ê ��Í ÷ ì
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§ ª�� m
	 © ì ê�� ö � m 	 ì�© ê ók�®� § � ª ì x �k�+öih ê ��Í®�>ì

 Ý¥Ð�Ï Õ × ÑÛÚÇÜ ç Ú ÎSÏ�Î á å Õ Ý ß Ø�â Ü â�Ø>Ï Ó ÝSØ Ú Ð Õ â Ñ~ÕnÚ Ï Ú Î ÑÔÓ å á Ù^ÎZÎSÏ ÕnÚ Í 
 Ý ÓRÚ Ï Õ â Ñ�ÚYÕ�ßTÓ ØrÐ ßyÓXÕHà ØkÐ Ú�Ñ ØrÝ

Ø�ã Ñ�ÚäÓ Ø í Ý Ú ÎSÏ�Ð�å Õ ×JÐ Õ â Ñ~ÕnÚ�Ñ ØrÝ Õ Ýyâ Ñ~Ó Ï�¨éÏ Ù Ú Ïnâ ß�Ü ÓÇá Ð�Ð�Ø á Ýyâ Ñ Ý Þ#ÓRá ÐÇã Õ Ù�Ï Ó Í l ÎSÏ�ÝLÙ Õ ×~Ù á × Õ�Ú�Ñ Ý Þ
Ð Õ â Ñ~Õ Ý Ú ÎSÏ ÕnÚ�Ú Ð Õ Ý Ó ã�Ï�ÐZã�Ð�Ørå Ú Î¾ÏgÎ á å Õ Ý ß Ø�â Ü{ê ØkÐ Ó å Õ ×Û×aØ ß�� ÏnÙ Ú ì Ú Ø ÕtÓÇá Ð�Ð�Ø á Ýyâ Ñ Ý Þ Ð�Ø>Ørå ê ØkÐ
× Õ Ð Þ ÏZÙVØrÝ Ú^Õ�Ñ ÝSÏ�ÐVì^ç Ú ÎSÏ�ã�Ør×Û×�Ø í Ñ Ý ÞÈÕnàSà Ð�Ø�� Ñ å Õ�Ú�Ñ ØrÝ Ñ~ÓaáTÓ Ï�ã á ×

�{x#ú�ù��äê�÷X©� w;÷F©ª ì ê � �� ¦ ì ê ��Í � ì
í ÎSÏ�Ð�Ï ÷��XÑ~Ó�Ú ÎSÏ ÕnßyÓ Øk× áSÚ Ï Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï�Ø�ã Ú Î¾Ï ß Ø�â Ü ç ÷ ª Ñ~ÓXÚ ÎSÏ Ú Ï�å à Ï�Ð ÕnÚ�á Ð�Ï�Ø�ã Ú ÎSÏ_Ð�Ø>Øråpç ù��XÑÔÓÚ Î¾Ï_Ï�å Ñ�Ú�Ú^Õ ÝyÙ�Ï�Ønã Ú ÎSÏ ß Ø�â Ü;ê�ÕnàSà Ð�Ø��¤Í�ö�� � �>ì^ç Õ Ýyâ Ú ÎSÏ_Ð ÕnÚ�Ñ Ø������� Ù�Økå àyÕ Ð�Ï ÓXÚ ÎSÏ Õ Ð�Ï Õ Ï��SÙ^Î Õ Ý ÞrÑ Ý ÞÐ Õ â Ñ~ÕnÚ�Ñ Ö>Ï�Ï�Ý¾Ï�Ð ÞkÜ í ÑÛÚ Î Ú ÎSÏ ÓÇá Ð�Ð�Ø á Ýyâ Ñ Ý Þ>Ó�ê�� � ì Ú Ø Ú ÎSÏ Ú Ø ÚäÕ × ß Ø�â Ü8ÓÇá ÐÇã Õ ÙVÏ Õ Ð�Ï Õ¥ê�� ¦ ì^Í]ôaÎ Ñ~Ó Ð ÕnÚ�Ñ ØÑ~Ó ö�� � ë�ã�ØrÐ Õ¥ß Ø�â Ü�ÓRÑ�Ú�Ú�Ñ Ý ÞAÕ Ýyâyö�� ÷ ë�ã�ØrÐ Õ¥ß Ø�â ÜtÓÇÚäÕ Ýyâ Ñ Ý Þ ÍÈôaÎSÏ_å Õ �6Ö Õ × á Ï ÑÔÓ ö�� � ë�ã�ØrÐ Õ¥ß Ø�â ÜÓÇà Ð�Ï Õ âgÏ ÕnÞ ×�Ï âéÍ]ôaÎ áTÓ ç�ã�ØrÐ Õ Ý Õ æ>Ïnâ¥å Õ Ý ÓRÑ�Ú�Ú�Ñ Ý Þ_Ñ Ý Õ�� ë m=ä Ð�Ø>Ørå�ç

z�v�R��� xÃú�ù � ê�÷ ©� w�÷ ©ª ì ê � �� ¦ ì � ¦ ê ��Í�óYöiì

x$ê ë�� ÷_û óYö ü>ý h
§ ª � m 	 © ì ê ö�� � �iì û ê ��Í�ókó�ì

ê�ê���� o �j÷�� m 	 ì © w7ê�� ëUo �j÷�� m 	 ì © ì ê � � ëiì ê ók�®�r§ ª ì x ëk�ih ê ��Í�ó � ì
l#Ñ�Ú Î6å Õ � Ñ å á å+Ï�� à Ø ÓÇá Ð�Ï_Ø�ã Ú ÎSÏ ß Ø�â ÜpÚ Ø Ú ÎSÏ ÓRá Ð�Ð�Ø á ÝTâ Ñ Ý Þ Ó ç Ú Î¾Ï_Ð�Ï ÓRá × ÚJß ÏnÙ�Ørå�Ï Ó � � h�ÍZõ Ñ å Ñ ï
× Õ Ð�× Ü ç Ñ Ý Õ óèë m=ä Ð�Ø>Øråpç»ó ����w ó��+ö>h Ø�ãYâ Ñ~Ó�ÓRÑ�àyÕnÚ�Ñ ØrÝ'å Õ�Ü�ß Ï�Ï�� à ÏnÙ Ú Ï âéÍ

��Ï ÕnÚ å Õ Ü3Õ × Ó Ø ß Ï�Ð�Ï�ï Þ>Õ�Ñ ÝSÏnâ ß�Ü_Ú Î¾Ï ß Ø�â ÜÈÚ ÎSÐ�Ø áSÞ Î'Ð Õ â Ñ~Õ�Ú�Ñ ØkÝ»ç Ñ Ý àyÕ Ð Ú�Ñ Ù á × Õ Ðèç Ó Ør× Õ ÐaÐ Õ â ÑÔÕ�Ú�Ñ ØrÝ Í
� á å Õ Ý Ó æ Ñ Ý Õ Ýyâ¥ÙV×�Ø Ú Î Ñ Ý Þ Î Õ Ö>ÏJÖ Õ Ð ÑÔÕ�ß ×ÛÏ�Ï�å Ñ~Ó�ÓRÑ Ö Ñ�ÚRÜ ã�ØkÐaå Õ Ý Ü Ønã Ú ÎSÏ í Õ Ö>Ï�×ÛÏ�Ý ÞrÚ Î Ó�Þ Ï�Ý¾Ï�Ð ÕnÚ Ïnâ ß�ÜÚ Î¾Ï ÓRá Ý ê�Õ ë ÷{� ö m 	 Ó Ø á Ð^Ù�Ïkì^Í 
 Ý Õ âSâ Ñ�Ú�Ñ ØrÝ»ç Ú Î¾Ï Õ Ý Þ ×ÛÏZØnã Ú ÎSÏ ÓRá Ý Õ Ýyâ6ØrÐ Ñ Ï�Ý Ú^ÕnÚ�Ñ ØkÝ'Ø�ã Ú ÎSÏ ÓRáSß�� ÏnÙ Ú
Î Õ Ö>Ï ÓRÑ�Þ Ý Ñ! Ù Õ Ý Ú Ï=¨¤ÏnÙ Ú^Ó ØkÝ Ú ÎSÏ_ÎSÏ Õ�Ú�Ú Ð Õ Ý Ó ã�Ï�ÐèÍ���Ø í Ï�Ö>Ï�Ðèç�Ï�å àSÑ Ð Ñ Ù Õ × ÓÇÚ�á â Ñ Ï Ó Î Õ Ö>Ï Ó ÎSØ í Ý Ú Î ÕnÚ¿ÕÓ Ïèå Ñ ï Ý á â�Ï_å Õ Ý í Õ ×�æ Ñ Ý Þ8Ñ Ý Õ â�Ï Ó Ï�Ð Ú Î ÕkÓ_Õ Ý�Ï=¨¤ÏnÙ Ú�Ñ Ö>Ï ����� h Ó Øk× Õ ÐZ×�Ø Õ âéÍ l ÎSÏ�Ý�× Ñ�Þ Î Ú Ù�Ør×ÛØrÐ�Ïnâ
Ù�×ÛØ Ú Î Ñ Ý Þ_ÑÔÓ í ØrÐ�Ý»ç Ú Î Ñ~Ó Ù Õ Ý ß Ï�×�Ï Ó�Ó Ï�ÝSÏ â Ú Ø'óró ÷ h � ÷Y�>� Í
±³²R´
²#" µt¶]·�ñ%$�ºy¼S½�¶]·
& ØkÐ�å Õ ×�× Ü çnÙ�ØrÝyâ á Ù Ú�Ñ ØrÝ à × Õ�Ü¾Ó�Õ�Ó å Õ ×Û×�Ð�Ør×�Ï Ñ Ý_Î á å Õ Ý¿ÎSÏ Õ�Ú Ð�Ï Þká × ÕnÚ�Ñ ØkÝ»ç>Ï��¾Ù�Ï àSÚNÕrÓ�Ú Î¾Ï  Ð ÓRÚaÓRÚ^ÕnÞ ÏJØ�ã
Ù�ØkÝ�Ö>ÏnÙ Ú�Ñ ØkÝ»Í���Ï ÕnÚ Ù Õ Ý ß Ï_â ÑÔÓ�ÓÇÑÛàyÕ�Ú Ïnâ Ú ÎSÐ�Ø áSÞ ÎtÙVØrÝ Ú^Õ Ù Ú í Ñ�Ú Î Ó ÎSØ>Ï Ó Øk×�Ï Ó çéâ�Ø>ØkÐ�æ�ÝSØ ßTÓ çéØkÐ Ú ÎSÐ�Ø áSÞ ÎÚ Î¾Ï ÓÇá ÐÇã Õ ÙVÏ á Ýyâ�Ï�Ð�ÝSÏ Õ�Ú Î Õ Ð�ÏnÙ�× Ñ Ý Ñ Ý Þ_ÓRáSß�� ÏnÙ Ú Ím��Ï ÕnÚ Ù�ØkÝyâ á Ù Ú�Ñ ØkÝ Ú ÎSÐ�Ø áSÞ Î Õ�à × ÕnÚ Ï�Ø�ã Õ Ð�Ï Õ��$Õ ÝyâÚ Î Ñ Ù^æ�ÝSÏ Ó�Ó('JÑ~ÓaÞrÑ Ö>Ï�Ý ß�Ü

z v � m�� � x
¯ �Zê ÷)�(wÊ÷ ª ì' ê ��Í�ó � ì

í ÎSÏ�Ð�ÏZ¯ Ñ~ÓaÚ ÎSÏ Ú ÎSÏ�Ð�å Õ × Ù�ØrÝTâ á Ù Ú�Ñ Ö Ñ�ÚRÜ Ønã Ú Î¾Ï à × Õ�Ú Ï Õ Ýyâ ÷)�³Õ Ýyâ ÷ ª Õ Ð�Ï Ú ÎSÏ Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï Ó ØkÝÏ ÑÛÚ ÎSÏ�Ð ÓÇÑ â�ÏJØ�ã Ú ÎSÏ à × Õ�Ú Ï Í�ôaÎSÏ ÓRÑ�Þ ÝÈØ�ã z v � m�� � Ñ Ýyâ Ñ Ù Õ�Ú Ï Ó â Ñ Ð�Ï Ù Ú�Ñ ØrÝ_Ø�ã ÎSÏ ÕnÚ �yØ í Í]ô Õnß ×�ÏJ��Í�ókç Õ â Õ�à¾Ú Ïnâã�Ð�Økå � × Õ Ð�æt� �j÷n� Õ Ýyâ s�öèÑ~ÓÇÑ æp� ó�ë � � ç�× Ñ~ÓRÚ^ÓaÚ Î¾Ï Ú ÎSÏ�Ð�å Õ × Ù�ØrÝyâ á Ù Ú�Ñ Ö ÑÛÚRÜ Ø�ã Ó Ørå¥Ï áTÓ Ï�ã á ×»å Õ�Ú ÏèÐ Ñ~Õ × Ó Í
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ô Õnß ×�Ï¿��Í�ó À ôaÎSÏ�Ð�å Õ × Ù�ØrÝTâ á Ù Ú�Ñ Ö Ñ�Ú�Ñ Ï Ó
? ë�+-,�ò
.�ë+î /102,�ò�ñ��43�ôgõ)ì�� �� �65Ù�Ø à¾à ÏèÐ � ö+öÕ × á å Ñ Ý á å � ó[ö
í ÕnÚ Ï�Ð ö�Í®ë �å áTÓ Ù�×ÛÏ ö�Í � �Ó æ Ñ Ý ö�Í �g÷
ã Õ�Ú ö�Í � öÚ Î Ñ Ù¬æ_ã Õ�ß Ð Ñ Ù Ó ö�Ícö �Õ�Ñ Ð ö�Ícö � ë

±³²R´
²87 9¥¸Nð;:¿¶=<Sð�¼S½�¶
·
l ÎSÏ�Ý Ú ÎSÏ ß Ø�â Ü6ÑÔÓXÓ Ïnâ�ÏèÝ ÚäÕ Ð Ü ç Ñ�Ú ×�Ø Ó Ï Ó ÎSÏ Õ�Ú â á Ð Ñ Ý Þ Ï�Ö Õ�à ØkÐ Õ�Ú�Ñ ØkÝpØ�ã í ÕnÚ Ï�Ðaã�Ð�Ørå Ú ÎSÏ¿Ð�Ï ÓRàSÑ Ð Õ�Ú ØrÐ Ü
Ú Ð Õ Ù Ú(Õ ÝyâUã�Ð�Ørå$â Ñ ¨ áyÓÇÑ ØrÝ�Ø�ã í Õ�Ú Ï�ÐéÖ Õnà ØkÐ Ú Î¾Ð�Ø á¾Þ Î Ú ÎSÏ Ó æ Ñ Ý ê�Ñ Ý Ó Ï�Ý ÓRÑ�ß ×ÛÏ�ØrÐ(× ÕnÚ Ï�Ý Ú ÎSÏ Õ�Ú ×�Ø Ó�Ó ì^Í l Î¾Ï�ÝØ Ú ÎSÏ�Ð¿å¥Ø�â�Ï Ó Ø�ãJÎSÏ ÕnÚ ×ÛØ Ó�Ó¿Õ Ð�Ï Ñ Ý ÓRá ÄAÙ Ñ Ï�Ý Ú ç Ú ÎSÏ ß Ø�â Ü;Ó ÎSÏnâ Ó Ï��SÙVÏ Ó�Ó ÎSÏ Õ�Ú¿Ú ÎSÐ�Ø áSÞ Î;Ï�Ö Õ�à ØrÐ Õ�Ú�Ñ ØrÝ
Ø�ã Ó í Ï ÕnÚ_ê�Ó Ï�Ý ÓÇÑÛß ×�Ï�ÎSÏ Õ�Ú ×ÛØ Ó�Ó ì^Í�ôaÎSÏ¿Ð ÕnÚ Ï_Ø�ãYÎSÏ Õ�Ú ×�Ø ÓRÚ�Ú Î¾Ð�Ø á¾Þ Î Ú ÎSÏ¿Ï�Ö Õ�à ØrÐ Õ�Ú�Ñ ØrÝ à Ð�Ø�ÙVÏ Ó�Ó Ù Õ Ý ß ÏÙ Õ ×~Ù á × Õ�Ú Ïnâ ß�Ü z�v|�}�����x?> § ��@ ê ��Í�óBA�ì
í ÎSÏ�Ð�Ï > § Ñ~ÓaÚ Î¾ÏHÐ Õ�Ú ÏZØ�ãNå ÕkÓ�Ó Ø�ã í Õ�Ú Ï�ÐX×�Ø ÓÇÚ�Õ Ýyâ @ Ñ~ÓaÚ ÎSÏ�× Õ�Ú Ï�Ý Ú ÎSÏ Õ�Ú Ø�ãNÏ�Ö Õ�à ØkÐ Õ�Ú�Ñ ØkÝpØ�ã Ó í Ï ÕnÚê�� A>ë�ö1C � ìäÍ'ôaÎ áTÓ ç ã�ØkÐ Ú ÎSÏ ÚRÜ�àSÑ Ù Õ × í Õ�Ú ÏèÐH×ÛØ Ó�Ó Ø�ã¿��ö+ök� � � Ú ÎSÐ�Ø áSÞ Î Ú Î¾Ï�Ð�Ï ÓÇàSÑ Ð ÕnÚ ØrÐ ÜÉÚ Ð Õ Ù Ú ç Ú ÎSÏÈÎSÏ ÕnÚ×�Ø Ó�Ó�Ñ~Ó4� ö>h�Í 
 ÝÉÎSØ Ú Ï�Ý�Ö Ñ Ð�ØkÝSå¥Ï�Ý Ú^Ó ç Ó í Ï Õ�Ú Ð Õ�Ú Ï Ó Ù Õ Ý ß Ï ÕrÓ Î Ñ�Þ Î ÕkÓ ö��DA � � � ã�ØrÐ á Ý Õ Ù�Ù�× Ñ å Õ�Ú�Ñ�ö Ï âà Ï�Ð Ó ØrÝ Ó]Õ Ýyâgók��ókói� � ã�ØrÐ Õ Ù�Ù�× Ñ å ÕnÚ�Ñ�ö Ïnâ à ÏèÐ Ó ØkÝ Ó ç>Ð�Ï ÓÇá × Ú�Ñ Ý Þ�Ñ Ý'óYö+ö�öih Ú Ø �j÷ ö+ö>h Ønã¤ÎSÏ Õ�Ú â ÑÔÓ�ÓRÑ�àyÕnÚ�Ñ ØkÝ
Ð�Ï ÓÇà ÏnÙ Ú�Ñ Ö>Ï�× Ü � �j÷ ç ��� A � Í 
 Ý Ú Î Ñ~Ó»Ó Ï�Ý Ó Ï>ç�Î á å Õ Ý Ó¤Õ Ð�Ï Õ�Ú»Ú ÎSÏ]Ï�� Ú Ð�Ïèå¥Ï»Ø�ãyÏèÖ Õnà ØrÐ ÕnÚ�Ñ Ö>Ï
Î¾Ï Õ�Ú â ÑÔÓ�ÓRÑ�àyÕnÚ�Ñ ØkÝ
Ñ Ý Ú Î¾Ï Õ Ý Ñ å Õ ×Sæ Ñ Ý Þ â�Ørå�ï Ó í Ï Õ�Ú Ï�Ö Õ�à ØkÐ Õ�Ú�Ñ ØkÝ ÑÔÓ Ø�ã»å á Ù^Î_Î Ñ�Þ ÎSÏ�Ð Ñ å à ØkÐ ÚäÕ ÝyÙ�Ï Ú Î Õ Ý àyÕ Ý Ú�Ñ Ý Þ �Có�ë �r� Í

� Ö Õnà ØrÐ ÕnÚ�Ñ ØrÝ�Ù Õ Ý ß Ï Õ Ö>Ï�Ð Ü Ï=¨¤ÏnÙ Ú�Ñ Ö>Ï�å�Ï Õ Ý Ó Ønã Ù�Ø>Ør× Ñ Ý Þ�Ñ ÝZÎSØ Ú Ï�Ý�Ö Ñ Ð�ØkÝSå¥Ï�Ý Ú^Ó¤Õ Ýyâ_Ù�ØkÐ�Ð�Ï ÓÇà ØrÝTâiïÑ Ý Þ × Ü ç Õ â Õ Ý Þ Ï�Ð Ñ ÝtÙ�Ø>Øk×]Ï�Ý�Ö Ñ Ð�ØrÝSå�Ï�Ý ÚäÓ ÍZõ>Økå¥Ï ßyÕkÓÇÑ ÙZÏ{� áyÕnÚ�Ñ ØrÝ Ó�Õ ÝTâ Õ ÝÉÏ�� Õ å à ×�Ï í Ñ ×�× Ñ ×Û× áyÓRÚ Ð Õ�Ú ÏÚ Î Ñ~Ó Í z�v|~}���� x Å | êFE � wGE � ì � ¦
â�Ï  ÝSÏ ÓXÚ ÎSÏ_å Õ � Ñ å á å Ð Õ�Ú ÏZØnãaÎ¾Ï Õ�Ú ×ÛØ Ó�Ó â á Ï Ú Ø¥Ï�Ö Õnà ØkÐ ÕnÚ�Ñ ØkÝ ÞkÑ Ö>Ï�Ý Ó æ Ñ ÝpÖ Õnà ØrÐ à Ð�Ï Ó�ÓRá Ð�Ï E � ç Õ�Ñ Ð
Ö Õ�à ØrÐ à Ð�Ï Ó�ÓRá Ð�Ï E � ç Ú ÎSÏXÏ�Ö Õ�à ØrÐ Õ�Ú�Ñ Ö>ÏJÙ�Ø>Ï�ÄAÙ Ñ Ï�Ý Ú Å | ç Õ Ýyâ Ó æ Ñ Ý ÓÇá ÐÇã Õ ÙVÏ Õ Ð�Ï Õ%� ¦ Í]õ á Ù^Î Õ å Õ � Ñ å á å
Ù Õ Ý ß ÏZâ�Ï  ÝSÏnâ ß ÏnÙ ÕnáyÓ Ï�ØrÝTÙ�Ï Ú Î¾Ï Ó æ Ñ Ý�H Ó]ÓÇá ÐRã Õ Ù�Ï ÑÔÓaÓ�Õ�Ú�á Ð Õ�Ú ÏnâéçSå¥ØkÐ�Ï Ó í Ï Õ�Ú�Ñ Ý Þ â�Ø>Ï Ó ÝSØ ÚXà Ð�Ø�â á Ù�ÏÑ ÝTÙ�Ð�Ï ÕkÓ Ïnâ¥ÎSÏ Õ�Ú ×�Ø Ó�Ó Í

< Ý Õ�àSà Ð�ØI� Ñ å Õ�Ú�Ñ ØkÝ¥Ø�ã Ú ÎSÏ�Ï�Ö Õ�à ØrÐ Õ�Ú�Ñ Ö>Ï¿Ù�Ø>Ï�ÄAÙ Ñ ÏèÝ Ú Ù Õ Ý ß Ï¿â�Ï�Ð Ñ Ö>Ïnâ�ã�Ð�Ørå
Å | x ó � A Ë Ì

í ÎSÏ�Ð�Ï Ì$Ñ~ÓXÕ�Ñ Ð ÓRà Ï�Ïnâ Ñ Ý � � Õ Ýyâ6Å | Î ÕkÓFá Ý Ñ�Ú^Ó Ønã �� � � � 5 �6J �< Ú å¥Ø ÓRà ÎSÏ�Ð Ñ Ù�Ö Õnà ØkÐ à Ð�Ï Ó�ÓRá Ð�Ï¿Ù Õ Ý ß ÏZå¥Ï ÕrÓÇá Ð�Ïnâ í Ñ�Ú Î í Ï ÚJÕ Ýyâ8â�Ð Ü'ßSá × ß6Ú ÎSÏ�Ð�å¥Ørå¥Ï Ú ÏVÐ ÓXê�Ó Ï�Ï
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��Ø á â ÕrÓXÕ ÝyâLK Ñ Ý Þ � � ë � ì^ç>ØrÐ ÑÛÚ Ù Õ Ý ß ÏZâ�Ï�Ð Ñ Ö>Ïnâ3ã�Ð�Ørå ÓÇÚäÕ Ýyâ Õ Ð^â Ú^Õ�ß ×�Ï Ó]ÞrÑ Ö>ÏèÝ ÕnÑ Ð Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï Õ Ýyâ
â�Ï í à Ø Ñ Ý Ú ØrÐYÐ�Ï�× Õ�Ú�Ñ Ö>ÏXÎ á å Ñ â Ñ�ÚRÜ � � A �r� Í ÿ ØkÐXÙ�ØkÝ�Ö>ÏèÝ Ñ Ï�ÝTÙ�Ï>ç Õ�Þ Ø>Ø�â ÕnàSà Ð�Ø�� Ñ å Õ�Ú�Ñ ØrÝ ê í Ñ�Ú Î Ñ Ý �gà ìNØ�ãÖ Õ�à ØrÐ à Ð�Ï Ó�ÓRá Ð�Ï�ã�ØrÐ Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï Ó
ß Ï Ú í ÏèÏ�Ý �j÷3Õ Ýyâ �j÷ m ä$Ñ~Ó

E¥x ók� � � Æ wM� ë�� �
í ÎSÏ�Ð�Ï�Æ Ñ~ÓaÚ Î¾Ï_â�Ï í à Ø Ñ Ý ÚZê�Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï Õ�Ú í Î Ñ Ù^Î Ú ÎSÏ í Õ�Ú Ï�ÐXÖ Õ�à ØrÐ í Ñ ×�×(ÙVØrÝyâ�ÏèÝ Ó Ïrìäç Õ Ýyâ E'Ñ~ÓaÑ Ýá Ý ÑÛÚ^Ó Ønã]å¥å0� Þ � � ó �Nê ók�cö+ök§'§ONÈ° x ö���ó ��� ¯2P%QSì^Í

ÿ ØrÐ¥Ï�� Õ å à ×�Ï>ç Ñ å Õ�ÞkÑ ÝSÏ Ú ÎSÏ Õ Ö>ÏèÐ Õ�Þ Ï ÓRáSß�� ÏnÙ Ú ØrÝ Õ í Õ Ð�å Õ Ýyâ7Î á å Ñ â ÓÇá å¥å¥Ï�Ð3â Õ�Ü7ÕnÚ'Ó Ï Õ
×�ÏèÖ>Ï�× í Ñ�Ú Î Õ'à ×�Ï ÕrÓ�Õ Ý Ú¿ß Ð�ÏèÏ ö ÏÈØ�ã � � ë � � Í < Ñ Ð Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï ÑÔÓR� ó m=ä.ê �k� m
S ìäç(â�Ï í à Ø Ñ Ý Ú¿Ñ~ÓR�g÷nm=äê ÙVØrÐ�Ð�Ï ÓÇà ØkÝyâ Ñ Ý Þ6Ú Ø8Ð�Ï�× Õ�Ú�Ñ Ö>ÏZÎ á å Ñ â Ñ�ÚRÜ Ø�ãF�+ö à ìäç Õ ÝTâ Ú ÎSÏ ÓÇá¾ß�� ÏnÙ Ú H Ó�Ó æ Ñ Ý Ñ~Ó�Õ ×�Ð�Ï Õ â ÜtÕ å¥Ø�â�Ï�Ð Õ�Ú Ï���km=ä.ê � ó m
S ìäç�ÙVØ>Ør×�Ï â ß�ÜpÚ ÎSÏÈÏ�Ö Õ�à ØkÐ Õ�Ú�Ñ ØkÝ4Ønã Ó í Ï Õ�Ú Í¥ôaÎ áyÓ ç Ú ÎSÏ�å�Ø Ñ~ÓRÚ�Ó æ Ñ Ý Õ ÝTâ Ó�ÕnÚ�á Ð Õ�Ú Ï â Õ�Ñ Ðß Ø á ÝTâ Õ Ð Ü Î Õ Ö>Ï Õ Ö Õ�à ØrÐ à Ð�Ï Ó�ÓÇá Ð�Ï�Ø�ã

E � x ór� � ��ê���� m ä ì wM� ë�� �Zx?� �k§'§ONÈ° x ë���óè¯�PTQ
ôaÎSÏ Õ�Ñ ÐXÖ Õ�à ØrÐ à Ð�Ï Ó�ÓÇá Ð�Ï ÑÔÓ

E � x ók� � ��ê��g÷ m ä ì wM� ë�� ��xU�j÷ §'§VN�° xW� �®ëk¯�PTQ
Õ ÝTâ6Å | Ñ~Ó

Å | x ó � A�X � �®ë § � x ó � �
h

§ ª � ¯2P%Q
ôaÎSÏ�Ð�Ï�ã�ØrÐ�Ï>ç

z v |~}���� x ó � �
h

§ZY � ¯2P%Q ê ë���óè¯�PTQ wM� � ër¯�PTQSì ê ók�®�k§ ª ì x ë � öih& Ø Ú Ï�ã�Ð�Økå Ú Î¾Ï Ó Ï¥Ï{� áyÕnÚ�Ñ ØrÝ ÓZÚ Î Õ�ÚÈÕ â�Ð�Ø à;Ñ Ý Õ�Ñ Ð Ú Ï�å à Ï�Ð Õ�Ú�á Ð�ÏÈØrÐ_Î á å Ñ â Ñ�ÚRÜ Ù Õ Ý;Î Õ Ö>Ï¥× Õ Ð Þ Ï
Ï=¨¤ÏnÙ ÚäÓ ØkÝ à Ø Ú ÏèÝ Ú�Ñ~Õ ×(ÎSÏ ÕnÚ â Ñ~Ó�ÓRÑ�àyÕnÚ�Ñ ØrÝ»Í ÿ ØkÐ�Ï�� Õ å à ×�Ï ç ÕrÓ�ÓÇá å Ñ Ý ÞÈÚ ÎSÏ Ó�Õ å¥Ï¿Ù�ØrÝyâ Ñ�Ú�Ñ ØrÝ Ó ç ßSáSÚ í Ñ�Ú ÎÕ â�Ï í à Ø Ñ Ý Ú Ø�ã � m ä ã�Ð�Ørå Õ â�Ð�Ø à�Ñ Ý�Ð�Ï�× ÕnÚ�Ñ Ö>ÏZÎ á å Ñ â Ñ�ÚRÜ'Ú Ø � ë à ç Ú ÎSÏ¥Ö Õ�à ØrÐ à Ð�Ï Ó�ÓÇá Ð�Ï ß ÏnÙ�Økå¥Ï Ó
ór�Ûó�¯�PTQyç�Ð�Ï ÓÇá × Ú�Ñ Ý ÞZÑ Ý Õ å Õ � Ñ å á å$ÎSÏ ÕnÚ ×ÛØ Ó�Ó ØnãXóBAgö�ö l =yôaÎ ÑÔÓ â�Ð Õ å Õ�Ú�Ñ ÙXÐ�Ï ÓRá × ÚYÓ Î¾Ø í ÓXÚ Î¾Ï Ñ å à ØkÐÇïÚ^Õ ÝyÙ�Ï_Ønãaæ>ÏèÏ àSÑ Ý Þ í Õ Ð�å í ÎSÏ�Ý Ó Ïnâ�Ï�Ý Ú^Õ Ð Ü8Õ ã Ú Ï�Ð�×�ØkÝ Þ'à Ï�Ð Ñ Ø�â Ó Ø�ã ÓÇÚ Ð�Ï�Ý á Ø áTÓ Ï���Ï�Ð^Ù ÑÔÓ Ï>Í s ãYÙ�Ø á Ð Ó Ï çÕ Ý8Ï.� áSÑ Ö Õ ×ÛÏ�Ý Ú í Õ�Ü¥Ú Ø Þ Ï Ú�Õ � m ä â�Ï í à Ø Ñ Ý Ú�ÑÔÓ ã�ØkÐ Ú ÎSÏ Õ å ßSÑ Ï�Ý ÚaÚ Ï�å à Ï�Ð Õ�Ú�á Ð�Ï Ú Ø ß Ï � m ä í ÑÛÚ Î ÕÐ�Ïè× Õ�Ú�Ñ Ö>Ï�Î á å Ñ â Ñ�ÚRÜ Ønã�ó[ö+ö à Í¿ôaÎ áyÓ çéÏèÖ>Ï�Ý6Ð�Ï�× ÕnÚ�Ñ Ö>Ïè× Ü å¥Ø�â�Ï�Ð Õ�Ú Ï Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï Ó Ù Õ Ý ß ÏÈâ Õ Ý Þ Ï�Ð�Ø áyÓ
í Ñ�Ú ÎSØ á¾Ú�à Ð�Ø Ú ÏnÙ Ú�Ñ ØrÝ¥ã�Ð�Økå à Ð�ÏnÙ Ñ�à¾Ñ�Ú^ÕnÚ�Ñ ØrÝ»Í

±³²R´
²#[ µt¶=\]:�ð=<S½_^�¶]· ¶�`L\+¶Xñ�¹�^;ð]·�ñba�¹»ð�¼M^>¼S¶=<Sð=c]¹
l Ï�Î Õ Ö>Ï Ó ÎSØ í Ý Ú Î Õ�Ú â Ñ ¨¤Ï�Ð�Ï�Ý Ú ÎSÏ ÕnÚ â ÑÔÓ�ÓÇÑÛàyÕ�Ú�Ñ ØkÝ¥å¥ÏnÙ^Î Õ Ý Ñ~Ó å Ó â�Ørå Ñ Ý Õ�Ú Ï Ú ÎSÏ ß Ø�â Ü H Ó ÎSÏ ÕnÚ Ø áSÚ�àSáSÚâ�Ï à Ï�ÝTâ Ñ Ý Þ ØkÝ Ó í Ï Õ�Ú ç Ó æ Ñ Ý Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï>ç Õ Ýyâ Õ å ßSÑ Ï�Ý Ú�Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï>ÍW��Ø í ÏèÖ>Ï�Ð�ç í Î ÕnÚ Ù Õ Ý ß ÏÓ�ÕnÑ â Õnß Ø áSÚ_Ú ÎSÏ�Î¾Ï Õ�Ú Ø áSÚ�àSáSÚ Ønã Ú ÎSÏ�Î á å Õ Ý ß Ø�â Ü ØkÝ Õ Ö>Ï�Ð ÕnÞ Ï�d < Ó�Õe Ð ÓÇÚ3Õ�àSà Ð�ØI� Ñ å Õ�Ú�Ñ ØrÝ ç Õ Ý
Õ Ö>Ï�Ð ÕnÞ Ï¿Ù Õ ×�ØrÐ Ñ Ù�ã�Ø>Ø�â Ñ Ý Ú^Õ æ>Ï ê�� ë+ö�ö �YÕ ×ÛØrÐ Ñ Ï Ó ìYÙ Õ Ý ß Ï áyÓ Ïnâ Ú Ø¥Ù Õ ×~Ù á × Õ�Ú Ï Õ Ý Õ Ö>Ï�Ð ÕnÞ Ï�ÎSÏ ÕnÚ Ø áSÚ�àSáSÚà Ï�ÐXâ Õ Ü Ø�ãYó � ó l � � ör� � Í & Ø Ú Ï Ú Î Õ�ÚYÚ Î ÑÔÓ
ÑÛÞ ÝSØkÐ�Ï Ó Ï�ÝSÏ�Ð ÞrÜÈÚ Î ÕnÚ ×�Ï Õ Ö>Ï ÓîÚ ÎSÏ ß Ø�â Ü'ÕrÓ ã�ÏnÙ Õ ×yå ÕrÓ�Ó]Õ Ýyâá Ð Ñ ÝSÏ Õ Ýyâ Õ Ý Ü � áTÓ Ï�ã á ×½  í ØkÐ�æ�â�ØrÝSÏ ß�Ü�Ú ÎSÏ ß Ø�â Ütê í ØrÐ�æ Ú Î ÕnÚJÓÇÚ ØrÐ�Ï Óaà Ø Ú Ï�Ý Ú�ÑÔÕ ×�ì^ÍJ�JØ í Ï�Ö>Ï�Ðèç ÞkÑ Ö>Ï�Ý
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Ú Î Õ�ÚXÚ Î¾Ï�å Õ � Ñ å á å�å¥ÏnÙ^Î Õ Ý Ñ Ù Õ ×�ÏVÄ'Ù Ñ Ï�ÝyÙ Ü Ø�ã Ú ÎSÏ�Î á å Õ Ý ß Ø�â ÜgÑÔÓaÕnàSà Ð�ØI� Ñ å ÕnÚ Ï�× Üf� ö à � ÷ A � Õ Ýyâ¤ç
Õ Ö>Ï�Ð ÕnÞ Ïnâ¥ØnÖ>Ï�Ð Ú ÎSÏ¿â Õ�Ü çJ� áyÓ Ï�ã á ×�  í ØkÐ�æ ß ÏnÙ�Økå¥Ï Ó Ý¾Ï Þ × Ñ�ÞrÑÛß ×�Ï ç Ú ÎSÏ Õ�àSà Ð�ØI� Ñ å Õ�Ú�Ñ ØkÝ Ó Ï�Ïèå ÓaÓ Ø á Ýyâ¤Íg Ñ Ö>Ï�Ý Ú ÎSÏÈó � ó l Þ Ï�Ý¾Ï�Ð ÕnÚ Ïnâ ß�Ü Ù�ØrÝ�Ö>Ï�Ð Ú�Ñ Ý Þ ã�Ø>Ø�â Ú Ø à Ø í Ï�ÐèçSÎSØ í ÑÔÓ ÎSÏ Õ�Ú â ÑÔÓ�ÓÇÑÛàyÕ�Ú�Ñ ØkÝ6â Ñ Ö Ñ â�ÏnâÕ å�ØrÝ ÞÈÚ ÎSÏ¿â Ñ ¨¤Ï�Ð�Ï�Ý Ú Ù�Ø>Øk× Ñ Ý Þ å¥Ï Ù¬Î Õ Ý Ñ~Ó å Ó ØnÖ>Ï�Ð Õ Ý8Ï�� Ú Ï�Ýyâ�Ï â à Ï�Ð Ñ Ø�â�dòô Õnß ×�Ï3��Í � ç Õ â Õ�à¾Ú Ïnâ¥ã�Ð�Ørå
� Ö Õ Ý Ó � � ö �XÑ Ý � × Õ Ð�æÃ� �j÷�� ç Ó ÎSØ í Ó Î¾Ï Õ�Ú ×�Ø Ó�Ó Ö Õ × á Ï Ó ã�ØrÐ Õ Ý Õ â á × Ú å Õ Ý�ØnÖ>Ï�Ð � AÉÎ¾Ø á Ð Ó í ÑÛÚ Î7Ý¾ØÓ ÏèÝ ÓÇÑÛß ×�Ï í Õ�Ú Ï�Ð�×ÛØ Ó�Ó Í

ô Õnß ×�Ï¿��Í ��Àih�ÕnÑ × Ü�Õ Ö>Ï�Ð ÕnÞ Ï Ó ã�ØrÐJâ Ñ ¨¤Ï�Ð�ÏèÝ Ú å¥ÏnÙ^Î Õ Ý ÑÔÓ å Ó Ønã�ÎSÏ Õ�Ú ×�Ø Ó�Ó
? ô.ìj, kl+!ô�+Vë+î ënm�,��=o^ônp;,�ò�q�rRs
 Ý Ó Ï�Ý ÓÇÑÛß ×�Ï í Õ�Ú Ï�ÐX×�Ø Ó�Óß�Ü�ß Ð�Ï ÕnÚ Î óró ó �
ß�ÜAÓ æ Ñ Ý ó
A ó ÷K Õ â ÑÔÕ�Ú�Ñ ØrÝ �j÷ A ë

� ØrÝ�Ö>ÏnÙ Ú�Ñ ØrÝ � � � ël�Õ Ð�å Ñ Ý Þ Ønã�ã�Ø>Ø�â Õ ÝTâ ÕnÑ Ð Õ Ýyâ
× ÑÛß Ï�Ð ÕnÚ�Ñ ØkÝ'Ø�ãîÙ Õ Ð ß ØkÝpâ Ñ ØI� Ñ â�Ï � ókó

s ÝSÏ Ú Ï�Ð�å Ñ Ý'Ï.� áyÕ�Ú�Ñ ØkÝp��ÍÛó ÑÔÓXÓÇÚ�Ñ ×�× á ÝSÏ�� Õ å Ñ ÝSÏnâ À�z v �~� m � Í���Ï ÕnÚJÓÇÚ ØrÐ ÕnÞ Ï Ñ Ý Ú ÎSÏ ß Ø�â Ü6ÚäÕ æ>Ï ÓaÚ ÎSÏã�ØrÐ�å Ø�ã Õ Î Ñ�Þ ÎSÏ�Ð ß Ø�â Ü6Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï Õ Ýyâ8Ù Õ Ý ß Ï¿Ù Õ ×~Ù á × Õ�Ú Ïnâ í ÑÛÚ Î Ú ÎSÏ�ã�ØrÐ�å á × Õ
t x § äu>�÷ ê ��Í�óèëiì

í ÎSÏ�Ð�Ï t ÑÔÓ�Ú Î¾Ï�Ï�Ý¾Ï�Ð ÞkÜ6ÓRÚ ØkÐ�Ïnâéç(§ Ñ~Ó�ß Ø�â Ü å ÕkÓ�Ó ç ä+Ñ~Ó�Ú ÎSÏ ÓÇà ÏnÙ Ñ! ÙZÎSÏ Õ�Ú Ønã Ú Î¾Ï ß Ø�â Ü;ê�Õ�à¾à Ð�ØI�¤Í� � ë û ó[ö�vwC��� ��5 ìäç Õ Ýyâ >�÷{Ñ~ÓJÚ ÎSÏ�Ù¬Î Õ Ý Þ Ï Ñ Ý ß Ø�â ÜtÚ Ï�å à Ï�Ð Õ�Ú�á Ð�Ï>Í�ôaÎ áyÓ ç ã�ØkÐ Õ ó m ä+Ñ ÝTÙ�Ð�Ï ÕkÓ Ï Ñ Ý Õ
÷ ök¯i°'å Õ Ý»ç t xq÷ ör¯>° ê�� � ë û ó[ö v x¯i° m ä ì ê ó m ä ì xy� A>ë�jÈö+ö+ö x ê ��Í�ó�ziì
Ø�ã�ÎSÏ ÕnÚ Ï�Ý¾Ï�Ð ÞkÜ�Õ Ð�Ï ÓRÚ ØrÐ�ÏnâéÍ 
 ã Ú Î ÑÔÓHÑ ÝyÙ�Ð�Ï ÕrÓ ÏÈØ�Ù�Ù á Ð Ó ØnÖ>Ï�Ð Ú ÎSÏAÙ�Ø á Ð Ó Ï'Ø�ã Õ Ý;ÎSØ á Ðèç Ú ÎSÏ Õ Ö>ÏèÐ Õ�Þ Ïà Ø í Ï�Ð Õ�ßyÓ ØrÐ ß Ï â ÑÔÓîz v ��� m � x zk�ih Í 
 Ý Ú Î Ñ~Ó í Õ�Ü�Ú ÎSÏYÎ á å Õ Ý ß Ø�â Ü_Ñ~Ó»Ñ�ÚäÓ Ø í Ý ßSá ¨¤Ï�Ð í ÎSÏ�Ý Õ â�ÏI{ áyÕ�Ú ÏÎSÏ ÕnÚ â Ñ~Ó�ÓÇÑÛàyÕ�Ú�Ñ ØrÝ Ñ~Ó ÝSØ Ú�Õ Ö Õ�Ñ × Õnß ×�Ï�ØkÐ�çyÙ�ØkÝ�Ö>ÏèÐ Ó Ïè× Ü ç í ÎSÏ�Ý Ú Ø>Ø¥å á Ù¬ÎÈÎSÏ ÕnÚXÑ~Óaß Ï Ñ Ý Þ â ÑÔÓ�ÓRÑ�àyÕnÚ ÏnâéÍ
±³²R´
²#| }#¹»·�¹�<Sð=~H¼�a�¹�<�\+ð=~_ºé¶=\l`V¶=<�¼
ÿ ØrÐ Ú ÎSÏ àSá Ð à Ø Ó Ï Ó Ø�ã Ú Î ÑÔÓHàyÕnà ÏèÐ�ç Ú í Ø6æ Ñ Ýyâ Ó Ø�ã Ú Î¾Ï�Ð�å Õ ×YÙ�Ørå�ã�ØkÐ Ú í Ñ ×Û× ß Ï8Ù�ØkÝ ÓÇÑ â�Ï�Ð�ÏnâéÍ s Ý Ú ÎSÏå Õ Ù�Ð�Ø Ó Ù Õ ×ÛÏ>çSÏ�Ý�Ö Ñ Ð�ØrÝ¾å¥Ï�Ý Ú
Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï ÓXÕnÚ í Î Ñ Ù¬Î ÓRáSß�� ÏnÙ ÚäÓ ã�Ï�Ïè×(Ù�Ørå�ã�ØkÐ ÚäÕ�ß ×ÛÏ>ç�ØkÐ Ú ÎSÏV�äÙ�Ørå�ã�ØkÐ Úö ØkÝSÏ>ç�� í Ñ ×�× ß ÏÈâ ÑÔÓ Ù áyÓ�Ó Ïnâ¤Í 
�Ú�ÑÔÓ ÝSÏnÙVÏ Ó�Ó�Õ Ð ÜpÚ Ø8Ù�ØrÝ ÓRÑ â�ÏèÐ í ÎSÏ�Ý Ú ÎSÏÈÙVØrå àSá¾Ú Ï�ÐJØrÐ�Ï�×ÛÏnÙ Ú Ð�ØrÝ Ñ Ù ÓJÕ âSâÕ6ÓRÑ�Þ Ý Ñ! Ù Õ Ý Ú_Õ å�Ø á Ý Ú Ø�ãJÎSÏ ÕnÚ_Ú Ø Ú ÎSÏ áTÓ Ï�Ð�H Ó�Ú ÎSÏèÐ�å Õ ×
ÏèÝ�Ö Ñ Ð�ØrÝSå¥ÏèÝ Ú ØrÐ Õ Ð�Ï à Ø ÓÇÑÛÚ�Ñ ØkÝSÏnâ Ó Ø ÕrÓZÚ Ø
Õ ¨¤ÏnÙ ÚZÚ Î¾Ï áyÓ Ï�Ð�H Ó ÝSØkÐ�å Õ ×]å¥Ø�â�Ï Ó Ø�ãJÎ¾Ï Õ�Ú â Ñ~Ó�ÓÇÑ�àTÕ�Ú�Ñ ØrÝ»Í8ôaÎSÏ Ó ÏnÙVØrÝyâ Ó ÏnÙ Ú�Ñ ØrÝ Ñ~Ó å¥ØrÐ�Ï¥ÙVØrÝyÙ�ÏèÐ�ÝSÏnâ
í Ñ�Ú Î Õ�àSà Ð�Ø à Ð Ñ~ÕnÚ Ï Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï Ó ã�ØrÐJâ Ñ Ð�ÏnÙ Ú³Ó æ Ñ Ý8Ù�ØkÝ ÚäÕ Ù Ú ç Ú ÎSÏ�ÝSÏ á Ð�Ø Ó Ù Ñ ÏèÝyÙ�Ï Ñ Ý�Ö>Øk×�Ö>Ïnâ Ñ Ý Ú Î¾Ï�Ð�å Õ ×Ó ÏèÝ Ó�ÕnÚ�Ñ ØkÝ»ç Õ ÝTâ à Ø Ú Ï�Ý Ú�Ñ~Õ ×(â Õ å ÕnÞ Ï¿â á Ï Ú Ø�Î ÑÛÞ Î Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï Ó Í
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Ù�ØkÝyâ Ñ�Ú�Ñ ØkÝ Ó çXå¥Ï ÚäÕ�ß Ør× Ñ Ù¥Ð ÕnÚ Ï>ç Õ Ýyâ Õ�Þ Ï>Í � ØkÝ�Ö>ÏèÐ Ó Ïè× Ü çYÙ Õ Ð�Ï�ã á × ÓÇÚ�á â Ñ Ï Ó�ß�ÜtÿyÕ Ý Þ Ï�Ðèç & Ï�Ö Ñ Ý Ó ç Õ Ýyâ� Ù &�Õ ×�×¿��z�ó �JÑ Ý Õ Ù�× Ñ å ÕnÚ�Ñ Ù¥Ù¬Î Õ å ß ÏèÐ Ó ÎSØ í Ú Î ÕnÚ Ï�Ý�Ö Ñ Ð�ØrÝSå�Ï�Ý ÚäÕ ×³Ù�ØrÝyâ Ñ�Ú�Ñ ØrÝ Ó ã�ØrÐ'Ù�Økå�ã�ØrÐ Ú í Ï�Ð�ÏÖ Ñ Ð Ú�áyÕ ×Û× Ü¿Ú ÎSÏ Ó�Õ å¥Ïaã�ØrÐ Õ ×�× ÓÇáSß�� ÏnÙ Ú^Ó Í ÿ Ð�Ørå Ú Î¾Ï Ó Ï ÓÇÚ�á â Ñ Ï Ó ç Ú ÎSÏJÐ�Ï Ó Ï Õ Ð^Ù^ÎSÏ�Ð Ó Î Õ Ö>Ï�â�Ð Õ í Ý áSà Ù¬Î Õ Ð ÚäÓâ�Ï ÚäÕ�Ñ × Ñ Ý Þ Ù�ØråÈã�ØrÐ ÚäÕ�ß ×ÛÏ Õ å ßSÑ ÏèÝ Ú(Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï ÚäÕ æ Ñ Ý Þ�Ñ Ý Ú Ø Õ Ù�Ù�Ø á Ý Ú â Ñ�� Ï�Ð�Ï�Ý ÚYÕ Ù Ú�Ñ Ö Ñ�Ú�Ñ Ï Ó(Õ ÝyâÈ×�Ï�Ö>Ï�× Ó
Ø�ã3Ù�×ÛØ Ú Î Ñ Ý Þ Í 
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Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï>ç ÷ � Á Ù�×�Ø Ú Î Ñ Ý ÞÊÓÇá ÐRã Õ Ù�Ï Ú Ï�å à Ï�Ð ÕnÚ�á Ð�Ï>ç   Ï�� à Ï�Ð Ñ å¥Ï�Ý Ú^Õ ×Yå¥ÏnÙ^Î Õ Ý Ñ Ù Õ ×
ÏVÄ'Ù Ñ Ï�ÝyÙ Ü ç Õ Ýyâ÷ � ��� å¥Ï Õ Ý6Ð Õ â ÑÔÕ Ý ÚHÚ Ï�å à Ï�Ð Õ�Ú�á Ð�Ï>Í ¢ � Á ÑÔÓ�Ú Î¾Ï_Ð Õ�Ú�Ñ Ø'Ø�ã Ú ÎSÏ ÓRá ÐÇã Õ Ù�Ï Õ Ð�Ï Õ Ønã Ú ÎSÏÈÙ�×�Ø Ú ÎSÏ â ß Ø�â ÜÉÚ ØÚ Î Õ�Ú Ønã Ú ÎSÏaÝ á â�Ï ß Ø�â Ü ç Õ Ýyâ ¢ |#£B£ ê ����2� Ñ Ý à Ð�Ï�Ö Ñ Ø áyÓ(Ó Ï Ù Ú�Ñ ØrÝ Ó ì ÑÔÓ�Ú ÎSÏYÐ ÕnÚ�Ñ Ø�Ø�ã Ú ÎSÏYÏ � ÏnÙ Ú�Ñ Ö>Ï]Ð Õ â Ñ~ÕnÚ�Ñ ØkÝÕ Ð�Ï Õ Ønã Ú ÎSÏ�Ù�×ÛØ Ú Î¾Ïnâ ß Ø�â Ü¥Ú Ø Ú ÎSÏ ÓÇá ÐÇã Õ ÙVÏ Õ Ð�Ï Õ Ø�ã Ú ÎSÏ�Ù�×ÛØ Ú ÎSÏnâ ß Ø�â Ü ÍYÅ � Ñ~Ó�Ú Î¾Ï�Ù�ØkÝ�Ö>Ï Ù Ú�Ñ Ö>ÏXÙ�Ø>Øk× Ñ Ý Þ
Ù�Ø>Ï�ÄAÙ Ñ Ï�Ý ÚNÕrÓ� Ð ÓÇÚ â�Ï Ó Ù�Ð ÑÛß Ïnâ Ñ Ý Ú ÎSÏJÙVØrÝ�Ö>ÏnÙ Ú�Ñ ØrÝ Ó ÏnÙ Ú�Ñ ØrÝ Õnß ØnÖ>Ï>Í � ØrÝ ÓRÚ^Õ Ý ÚäÓ
Ñ Ý Ú Î Ñ~Ó ÏI{ áyÕnÚ�Ñ ØkÝ í Ï�Ð�ÏÙ�ØkÝ�Ö>Ï�Ð Ú Ïnâ_ã�Ð�Ørå Ú ÎSÏ�ØrÐ Ñ�ÞkÑ Ý Õ × Ó Ø á Ð^Ù�Ï áyÓRÑ Ý ÞÈÚ ÎSÏ�Ð Õ�Ú�Ñ Ø
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sJáSÚ^ÓRÑ â�ÏJØ�ã Ú ÎSÏ�ÙVØrå�ã�ØkÐ Ú Ð Õ Ý Þ Ï>ç�ÎSÏ ÕnÚXÓÇÚ Ð�Ï Ó�Ó Ù Õ Ý�Î Õ Ö>Ï Õ â�Ö>Ï�Ð Ó Ï�Ï � ÏnÙ Ú^Ó Í 
 Ý Þ Ï�Ý¾Ï�Ð Õ ×�ç Ú ÎSÏ ß Ø�â Ü H Ó

Ù�ØkÐ�Ï Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï Ñ~Ó æ>Ï àSÚ Ù�×�Ø Ó Ï Ú Ø �g÷ m ä Õ ÝyâpÖ Õ Ð ÑÔÕ�Ú�Ñ ØrÝ Ó o4­ w¯� m ä Õ�� ÏnÙ ÚHß Ø�â Ü ã á ÝyÙ Ú�Ñ ØrÝ Ó�Õ ÝyâÚ^ÕkÓ æ à Ï�ÐRã�ØrÐ�å Õ ÝyÙ�Ï Í âYÕ Ð ÑÔÕ�Ú�Ñ ØrÝ Ó Ønã�o4­ w z m ä Õ Ð�Ï áTÓÇáyÕ ×�× Ü ã ÕnÚ^Õ ×�Í���Ø í Ï�Ö>ÏèÐ�ç Ó å Õ ×Û×�Ð Ñ~Ó Ï Ó�Ñ Ý ß Ø�â ÜÚ Ïèå à Ï�Ð ÕnÚ�á Ð�ÏZå Õ�Ü ÝSØ Ú�Ñ å àyÕ�Ñ Ð Õ ×�× ÚäÕrÓ æ Ó Í ÿ ØkÐ�Ï�� Õ å à ×ÛÏ>ç Ñ Ý Õ�á â Ñ�Ú ØrÐ Ü Ö Ñ�ÞkÑ × Õ ÝyÙ�Ï Ú^ÕkÓ æ Ó í Î¾Ï�Ð�Ï Ú ÎSÏÓÇá¾ß�� ÏnÙ Ú Î Õ â Ú Ø�â�Ï Ú ÏnÙ Ú�Õná â Ñ�Ú ØrÐ Ü_Ú ØrÝ¾Ï Ó çrå�ØrÐ�Ï ÓÇÑÛÞ Ý Õ × Ó í Ï�Ð�ÏXâ�Ï Ú ÏnÙ Ú Ïnâ Õ ã Ú Ï�Ð Õ ó m�ä#Ñ ÝyÙVÐ�Ï ÕkÓ Ï Ñ Ý ß Ø�â ÜÚ Ïèå à Ï�Ð ÕnÚ�á Ð�Ï>Í 
 Ý Õ âSâ ÑÛÚ�Ñ ØrÝ»ç í ØkÐ�æ>Ï�Ð Ó�Ó æ Ñ ×�×�Ï â Ñ Ý Õ�ÞkÑ Ö>Ï�Ý Ú^ÕrÓ æ Ó Ï�Ï�å å¥ØkÐ�Ï Ñ å¥å á ÝSÏ Ú Ø Ó × ÑÛÞ Î Ú × Ü¥Ñ Ý�ï
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Ù�Ð�Ï ÕrÓ Ïnâ Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï ÓZÚ Î Õ Ý í ØrÐ�æ>ÏèÐ Ó ÝSÏ í ØrÐ Ó Ïèå Ñ ï Ú Ð Õ�Ñ Ý¾Ïnâ Ñ Ý Õ�ÚäÕrÓ æ¤Í 
 Ý#ØrÐäâ�Ï�Ð Ú Ø ß Ï ÞkÑ Ý Ú Ø{ áyÕ Ý Ú�Ñ ã Ü¥Ú ÎSÏ¿Ï � ÏnÙ ÚäÓ Ønã]Ï�Ý�Ö Ñ Ð�ØrÝ¾å¥Ï�Ý Ú^Õ × Ù�ØrÝTâ Ñ�Ú�Ñ ØrÝ Ó çyÎSÏ Õ�Ú�ÓÇÚ Ð�Ï Ó�ÓFÑ Ýyâ Ñ Ù�Ï Ó Î Õ Ö>Ï ß Ï�ÏèÝ à Ð�Ø à Ø Ó Ïnâ Ñ Ý�ï
Ù�× á â Ñ Ý Þ ��Ï � ÏnÙ Ú�Ñ Ö>Ï Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï�� Õ Ýyâ Ú ÎSÏ�� í Ñ ÝTâ_Ù¬Î Ñ ×�× Ñ Ýyâ�Ï��éÍ°� � Ø ÓÇÚ å¥Ï Ú ÎSØ�â Ó�Ñ Ý Ú Ï Þ Ð Õ�Ú Ï í Ï ÚîÕ Ýyââ�Ð Ügß¾á × ß8Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï ÓXÕ Ýyâ í Ñ ÝTâ6Ö>Ï�×�Ø�Ù ÑÛÚ�Ñ Ï Ó
Ñ Ý Õ ÝpÏ�� à Ï�Ð Ñ å¥Ï�Ý Ú^Õ ×�× Ü â�Ï Ú Ï�Ð�å Ñ ÝSÏnâ�Ù¬Î Õ Ð Ú â�Ï ÓRÑ�Þ Ý¾ÏnâÚ ØAÙ�Ørå àTÕ Ð�Ï¿ØrÝSÏ Ó Ï Ú ØnãXÙVØrÝyâ ÑÛÚ�Ñ ØrÝ Ó�Ú Ø Õ ÝSØ Ú ÎSÏ�ÐèÍR± Õ Ù¬ÎpÎ ÕkÓ�Ñ�ÚäÓ�ÓÇÚ Ð�Ï�Ý ÞrÚ Î Ó ç í Ï Õ æ�Ý¾Ï Ó�Ó ç Õ Ýyâ6Ð Õ Ý Þ Ï ÓØ�ã Õ�àSà Ð�Ø à Ð Ñ~ÕnÚ Ï¿Ù�ØrÝTâ Ñ�Ú�Ñ ØrÝ Ó Í ÿ ØkÐ Õ Ð�Ï�Ö Ñ Ï í Ó Ï�Ï � × Õ Ð�æt� �g÷�� Íl ÎSÏ�Ý á ÝTÙ¬ÎSÏ Ù¬æ>Ïnâ¤ç�ÎSÏ ÕnÚ�ÓÇÚ Ð�Ï Ó�Ó Ù Õ Ý�Ù Õ�áyÓ Ï Ó Ï�Ö>ÏèÐ Õ ×(å¥Ïnâ Ñ Ù Õ ×»Ù�ØkÝyâ Ñ�Ú�Ñ ØkÝ Ó Í ÿ ØrÐ Ú ÎSÏ àSá Ð à Ø Ó Ï Ó Ø�ãÚ Î Ñ~Ó�àyÕnà Ï�Ð�ç Ú Î¾Ï_å¥Ø ÓRÚ�Ñ å à ØrÐ ÚäÕ Ý Ú�Ñ~Ó ÎSÏ Õ�Ú Ð ÕrÓ Î»ç í Î Ñ Ù^Î6Ð�Ï ÓÇá × Ú^Ó ã�Ð�Ørå Ñ Ý�� Õ å¥å ÕnÚ�Ñ ØrÝ'Ø�ã Ú ÎSÏ Ó í Ï ÕnÚÞ × Õ Ýyâ Ó í ÎSÏ�Ý à Ï�Ð ÓRàSÑ Ð Õ�Ú�Ñ ØrÝ ÑÔÓ ÝSØ Ú Ð�Ïèå¥ØnÖ>Ïnâ�ã�Ð�Økå Ú Î¾Ï Ó æ Ñ Ý Í l ÎSÏ�Ý8â�Ï ÓRÑ�Þ Ý Ñ Ý Þ Ï�×ÛÏnÙ Ú Ð�ØrÝ Ñ Ù ÓÇÜ¾ÓÇÚ Ï�å Ó
ã�ØrÐ�å¥ØrÐ�ÏHÏ�� Ú Ð�Ï�å¥Ï�Ù�ØkÝyâ Ñ�Ú�Ñ ØkÝ Ó ç ÓÇá Ù^Î ÕkÓ�Ñ Ý  Ð�Ï  yÞ Î Ú�Ñ Ý Þ ØkÐ Ú Î¾ÏZå Ñ × Ñ�ÚäÕ Ð Ü çSÙ�ØkÝyâ ÑÛÚ�Ñ ØkÝ ÓJÓÇá Ù^Î ÕkÓ ÎSÏ ÕnÚ
ã Õ�Ú�Ñ�Þká Ï>ç�ã Õ�Ñ Ý Ú�Ñ Ý Þ ç�ÎSÏ Õ�Ú Ï���Î Õ�áyÓRÚ�Ñ ØkÝ»çSÎSÏ ÕnÚJÓÇÜ ÝyÙ�Ø à Ï ç Õ Ýyâ'ÎSÏ Õ�ÚJÓRÚ Ð�Øræ>Ï�å áTÓÇÚaß Ï¿Ù�ØkÝ ÓÇÑ â�Ï�Ð�Ï âéÍ
±³²R´
²�² ³µ´X½�· ¼¾¹�\]:Z¹�<Sð�¼�$%<S¹#ð]·�ñÒ¼�a�¹�<�\+ð=~�<S¹»ºé¹�:�¼¾¶=<�^
õ>æ Ñ Ý Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï¥å Õ�Ü Ö Õ Ð Ü í Ñ ×~â�× Ü â�Ï à ÏèÝyâ Ñ Ý Þ ØrÝ Ú ÎSÏ Õ Ð�Ï Õ å�Ï ÕrÓRá Ð�Ïnâ¤Í ÿ ØrÐÈÏ�� Õ å à ×ÛÏ>ç í Î Ñ ×�ÏÙ�Økå�ã�ØrÐ Ú^Õ�ß ×�Ï>ç ÕÉÓRáSß�� ÏnÙ Ú H ÓZÚ Ø>Ï Ó å Õ�Ü�ß Ï � ë m=ä í Î Ñ ×�Ï Ú ÎSÏ¥ã�ØrÐ�Ï�ÎSÏ Õ â Ñ~Ó�� A m�ä �Córókó � Íy±�Ö>Ï�Ý Ú Ï�å�ïà Ï�Ð ÕnÚ�á Ð�Ï Ó í Ñ�Ú Î Ñ Ý ÕÉÓ å Õ ×Û×
Ð�Ï ÞrÑ ØrÝ;å Õ�ÜtÓ Î¾Ø í ÓÇÑÛÞ Ý Ñ� Ù Õ Ý Ú Ö Õ Ð Ñ~ÕnÚ�Ñ ØkÝ!â á Ï Ú Ø ÕnÑ ÐH�TØ í � �g÷n� Í���Ø íÚ Î¾Ï Ó Ï Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï ÓXÕ Ð�Ï à Ï�Ð^ÙVÏ Ñ Ö>Ïnâ ß�Ü¥Ú ÎSÏ ß Ø�â Ü â�Ï à ÏèÝyâ Ó ØrÝ Ú Î¾ÏHÐ Õ Ý Þ Ï Õ Ýyâ Ú ÎSÏ¿Ù�ØkÝ Ú Ï�� Ú Ø�ã Ú ÎSÏÚ Ïèå à Ï�Ð ÕnÚ�á Ð�Ï Ó Í(ôaÎSÏ�Ð�Ï Õ Ð�Ï Õ�Ú ×�Ï ÕkÓÇÚYÚ ÎSÐ�Ï�Ï�â Ñ!� Ï�Ð�ÏèÝ Ú]ÚRÜ�à Ï Ó Ø�ã Ú ÎSÏ�Ð�å Õ ×SÐ�ÏnÙ�Ï àSÚ ØrÐ Ó�À í Õ Ð�åpç�Ù�Ør×Ôâéç Õ ÝyâàyÕnÑ Ý»Í_ôaÎ¾Ï�Ð�å Õ ×�Ð�Ï Ù�Ï àSÚ ØrÐ Ó Î Õ Ö>Ï ÕgÓRÚ�Ñ å á × Õ�Ú ØrÐ Ü â Ñ~Õ å¥Ï Ú ÏèÐ�Ønã Õ�ß Ø áSÚ óVå¥å Õ ÝyâtÙ Õ Ý ß Ï�Ð�Ï�× ÕnÚ�Ñ Ö>Ï�× ÜÓ Ù Õ Ð^ÙVÏ Ñ Ý Ú ÎSÏ ÓÇá ÐÇã Õ ÙVÏXØ�ã Ú ÎSÏ Ó æ Ñ Ý»Í � Ør×Ôâ�Ð�ÏnÙ�Ï àSÚ ØrÐ Ó Ö Õ Ð Ü ã�Ð�Ørå óèë ï � ë à Ø Ñ Ý Ú^Ó�à Ï�Ð Ó { áyÕ Ð�ÏJÙ�Ï�Ý Ú�Ñ å�Ï Ú Ï�ÐÑ Ý Ú ÎSÏ¥× Ñ�àyÓ ç � ïRë Ñ Ý Ú ÎSÏ  Ý Þ ÏèÐ�ç Õ ÝTâÉ×�Ï Ó�ÓHÚ Î Õ ÝÃó Ñ Ý ß Ð�Ø Õ â ÓRá ÐÇã Õ Ù�Ï Ó_ÓÇá Ù¬Î ÕkÓHÚ ÎSÏ Ú Ð á ÝSæ¤Í lÊÕ Ð�å
Ð�Ï Ù�Ï àSÚ ØrÐ ÓJÕ Ð�Ï � ï^óYö Ú�Ñ å¥Ï Ó ×ÛÏ Ó�Ó â�Ï�Ý Ó Ï>Í lÊÕ Ð�å Õ Ýyâ8Ù�Ør×ÔâgÐ�Ï Ù�Ï àSÚ ØrÐ ÓXÕ Ð�Ï ÓÇÚ�Ñ å á × Õ�Ú Ïnâ ß�Ü¥Ú Î¾Ï_Ù^Î Õ Ý Þ ÏÑ Ý Ú Î¾Ï Ñ Ð�å�Ï Ú^Õnß Øk× Ñ ÙZÐ Õ�Ú Ï Ó Ù Õ�áTÓ Ïnâ ß�Ü6Ú ÎSÏ�Ù¬Î Õ Ý Þ Ï Ñ Ý Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï Õ Ýyâ Õ Ð�Ï Ú Î áyÓ Ð�Ï�× Õ�Ú�Ñ Ö>Ï�× Ü6Ó ×�Ø íÓ ÏèÝ Ó ØkÐ Ó Íi��Ø í ÏèÖ>Ï�Ð�ç�Ù�Øk×~â¥Ð�ÏnÙVÏ àSÚ ØkÐ ÓaáyÓ Ï�ã ÕrÓÇÚ Ï�ÐXÝSÏ á Ð Õ × Ú Ð Õ Ý Ó å ÑÔÓ�ÓRÑ ØrÝ ÓRÜSÓRÚ Ï�å Ó Í�ôaÎSÏèÐ�å Õ × Ó Ï�Ý Ó�Õ�Ú�Ñ ØrÝÑ~Ó_ÓRàyÕ�Ú�Ñ~Õ ×�× Ü!ÓRá å¥å¥Ïnâ¤Í � Î Õ Ý Þ Ï Ó¥ÕrÓ�Ó å Õ ×�× ÕkÓ ö��cö�ó m ä Ù Õ Ý ß Ïpâ�Ï Ú ÏnÙ Ú Ïnâ Ñ ã Õ Ý7Ï�Ý Ú�Ñ Ð�Ï ÓÇá ÐRã Õ Ù�Ï ÑÔÓÕ�� ÏnÙ Ú Ïnâéç ßSá¾Ú Ù^Î Õ Ý Þ Ï Ó Ønã�ó m ä å Ñ�Þ Î ÚJÞ Ø á Ýyâ�Ï Ú ÏnÙ Ú Ïnâ Ñ Ý Õ Ý Õ Ð�Ï Õ¥Ú ÎSÏ ÓRÑ�ö Ï_Ønã ÕgÓ { áTÕ Ð�Ï�Ù�Ï�Ý Ú�Ñ å¥Ï�ïÚ ÏèÐ�ÍXôaÎSÏèÐ�å Õ ×éÐ�Ï Ù�Ï àSÚ ØrÐ ÓJÕ â Õ�àSÚ�Ú Ø Õ_ÞrÑ Ö>Ï�Ý Ú ÎSÏèÐ�å Õ × ÓÇÚ^ÕnÚ Ï>ç ß¾áSÚ Ý¾Ø Ú Ù�Økå à ×ÛÏ Ú Ï�× Ü Í < ã Ú Ï�Ð Õ Ý Ñ Ý Ñ�Ú�ÑÔÕ ×Ñ å àSá × Ó Ï>ç Ú ÎSÏ Ó Ï�Ý Ó�Õ�Ú�Ñ ØrÝ�â Ñ Ï Ó â�Ø í Ý ß¾áSÚ â�Ø>Ï Ó ÝSØ ÚJÞ Ø Õ í Õ Ü Í < Ð Ñ~Ó Ï¿ØrÐXã Õ ×Û× Ñ Ý Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï�Î ÕrÓ�ÕÞ Ð�Ï Õ�Ú Ï�Ð à Ï�ÐäÙ�Ï Ñ Ö>Ï âHÏ � ÏnÙ ÚNÚ Î Õ Ý Õ Ù�ØkÝ ÓÇÚäÕ Ý Ú�Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï Í ÿ ØkÐ
Ï�� Õ å à ×�Ï ç ÕUà Ï�Ð Ó ØkÝ í Ñ ×�×>ã�Ï�Ï�× í Õ Ð�å¥Ï�ÐÕ�Ú�Õ_ÞrÑ Ö>ÏèÝ Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï Ñ ã�ç Ñ Ý Ú ÎSÏ�Ð�ÏnÙVÏ�Ý ÚXàTÕrÓÇÚ ç Ú ÎSÏ Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï�Î ÕkÓFß Ï�ÏèÝ6Ð ÑÔÓÇÑ Ý Þ Íµ±�� Ú Ð�Ï�å¥Ï Ó Ø�ã
Ù�Øk×~âZØrÐNÎSØ ÚYÓÇÚ�Ñ å á × ÕnÚ Ï Ú Î¾Ï àyÕ�Ñ Ý_Ð�ÏnÙ�Ï àSÚ ØkÐ Ó Í·¶ Õ Ð Õ â�ØI� Ñ Ù Õ ×�× Ü ç Ú ÎSÏ àyÕnÑ Ý Ó ÏèÝ Ó�ÕnÚ�Ñ ØkÝ�ã�Ð�Ørå Õ ÎSØ ÚYÓRá ÐÇã Õ Ù�Ï
ã�Ï�Ï�× Ó�Ú Î¾Ï Ó�Õ å¥Ï ÕrÓ]Ú Î ÕnÚ ã�Ð�Økå Õ Ù�Øk×~â ÓÇá ÐRã Õ Ù�Ï3� �IA � Í]ô Õnß ×�Ï���Í � ç Õ â ÕnàSÚ Ï â�ã�Ð�Ørå g Õ�ÞkÞ Ï Õ Ýyâ g ØrÝ önÕ ×ÛÏ ö
� ÷ A � ç ÓRá å¥å Õ Ð ÑÛö Ï Ó»ÚÇÜ�àSÑ Ù Õ ×SÐ�Ï ÓÇà ØkÝ Ó Ï ÓaÚ Ø Ó æ Ñ Ý Ú Ï�å à Ï�Ð ÕnÚ�á Ð�Ï Ó ÍNôaÎSÏJÐ�ÏnÙ�Ï àSÚ ØkÐ Ó
Ñ Ý Ú ÎSÏ Ó æ Ñ Ý Õ Ð�ÏJå á Ù^Î
å¥ØkÐ�Ï Ó Ï�Ý ÓÇÑÛÚ�Ñ Ö>Ï Ú Ø¥Ù^Î Õ Ý Þ Ï ÓaÑ Ý Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï Ó Í�ôaÎ áyÓ çSå¥Økå¥Ï�Ý Ú^Õ Ð Ü ÙVØrÝ Ú^Õ Ù Ú í Ñ�Ú Î ÕÈÓÇá ÐRã Õ Ù�Ï Ú Î Õ�ÚXÑÔÓ
í Õ Ð�å¥ÏèÐ Ú Î Õ Ý Ú ÎSÏ Ó æ Ñ Ý í Ñ ×�×yÏ�× Ñ Ù Ñ�ÚîÕ_Ó Ï�Ý Ó�Õ�Ú�Ñ ØrÝ Ú Î Õ�ÚJÓ Ï�Ï�å Ó å á Ù¬ÎÈÎSØ Ú�Ú ÏèÐ Ú Î Õ Ý í Ø á ×~â ß Ï�ã�Ï�× Ú í Ñ�Ú Îå¥ØkÐ�Ï¿Ù�ØrÝ ÓÇÚ^Õ Ý Ú Ù�ØkÝ ÚäÕ Ù Ú ÍXôaÎ Ñ~Ó ç à × áyÓXÚ ÎSÏ�ã Õ Ù ÚJÚ Î Õ�Ú�Ó æ Ñ ÝpÙ Õ Ý ß Ï�{ áSÑÛÚ Ï¿Ù�Ø>Øk×]Ù�Ørå àyÕ Ð�Ïnâ Ú ØÈÝSØrÐ�å Õ ×ß Ø�â Ü'Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï çSÙ�ØkÐ�Ð�Ï ÓÇà ØrÝyâ ÓFÚ Ø Ú ÎSÏ í Ñ â�Ï ß Ø á Ýyâ Ó ØkÝ Ú ÎSÏ Ó Ï�Ð Õ Ý Þ Ï Ó Íl Î Ñ ×ÛÏ�ÙVØrÝ Ú^Õ Ù Ú í ÑÛÚ Î Õ Ý ÜÈÓÇá ÐRã Õ Ù�Ï Õ�ß ØnÖ>Ï¸A � m ä ã�ØrÐ Õ Ý¥Ï�� Ú ÏèÝyâ�Ïnâ à Ï�Ð Ñ Ø�â�Ønã Ú�Ñ å�ÏaÐ ÑÔÓ æ Ó�ßSá Ð�Ý Ñ Ý Þ çÚ Ïèå à ØrÐ Õ Ð Ü Ù�ØrÝ Ú^Õ Ù Ú Ù Õ Ý ß Ï'å Õ â�Ï Õ�Ú Î Ñ�Þ Î¾Ï�Ð Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï Ó Í ÿ ØrÐ8ó[ö6å Ñ Ý áSÚ Ï Ó çNÙ�ØrÝ Ú^Õ Ù Ú í Ñ�Ú Î ÕÓÇá ÐÇã Õ ÙVÏ Õ�Ú¿Õ�Ú Ïèå à Ï�Ð ÕnÚ�á Ð�ÏZØ�ãiA � m=ä Ù Õ Ý ß Ï�å ÕnÑ Ý Ú^ÕnÑ ÝSÏnâ¤Í � Ï ÚäÕ × Ó�Õ Ýyâ í Õ�Ú ÏèÐ ÕnÚ ë+ö m=ä Ù Õ Ý ß Ï Ñ Ý
Ù�ØkÝ ÚäÕ Ù Ú í Ñ�Ú Î Ú ÎSÏ Ó æ Ñ ÝZã�ØrÐ³óaå Ñ Ý áSÚ Ï í Ñ�Ú ÎSØ áSÚîÕ�ßSá Ð�Ý_Ð Ñ~Ó æéÍ 
 Ý Õ â¾â Ñ�Ú�Ñ ØrÝ ç>Ù�ØrÝTÙ�Ð�Ï Ú ÏXÙ Õ Ý ß Ï Ú Øk×�Ï�Ð Õ�Ú Ïnâ
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ã�ØrÐ3óZå Ñ Ý áSÚ Ï Õ�Ú ëkë m�ä ç Õ Ýyâ à × ÕrÓRÚ�Ñ Ù Ó�Õ Ýyâ í Ø>Ø�â Õ�Ú z�ö m=ä Í < Ú Î Ñ�Þ ÎSÏ�Ð Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï ÓJÕ ÝTâ Ó ÎSØkÐ Ú ÏèÐÙ�ØkÝ ÚäÕ Ù ÚXÚ�Ñ å¥Ï Ó ç>å Õ�Ú Ï�Ð ÑÔÕ × ÓYÓ ÎSØ í Õ Î Ñ�Þ Î¾Ï�ÐJâ Ñ!� Ï�Ð�Ï�Ý Ú�Ñ~ÕnÚ�Ñ ØrÝ¥Ønã ßSá Ð�Ý6Ð ÑÔÓ æ��Cókóró �
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l Î Ñ ×�Ï Ú ÎSÏ à Ð�ÏèÖ Ñ Ø áyÓ¿Ó ÏnÙ Ú�Ñ ØkÝ�â ÑÔÓ Ù áTÓ�Ó Ï âòÐ á ×�Ï Ó¿Õ Ýyâ à Ð Ñ ÝyÙ Ñ�à ×�Ï Ó�Ñ Ý Þ Ï�ÝSÏ�Ð Õ × ç Ú Î Ñ~ÓZÓ ÏnÙ Ú�Ñ ØrÝ í Ñ ×Û×YÙ�ØrÝ�ïÙ�Ï�Ý Ú Ð Õ�Ú Ï¥ØrÝ ÕpÓÇà ÏnÙ Ñ� Ù¥Ï�� Õ å à ×ÛÏ ÀÈÕ ã�ØrÐ�Ï Õ Ð�åÈï�å¥Ø á Ý Ú Ïnâ í Ï Õ Ð Õnß ×�Ï8Ù�Økå àSáSÚ Ï�Ð ê�Ñ Ý ÓÇàSÑ Ð�Ïnâ ß�Ü�� ô%H Óà Ð�Ø à Ø Ó ÏnâÏ� s ÄAÙ�Ï�ØkÝ Ú ÎSÏ < Ð�åL�È� � AnÐ � ì^Í�ôaÎ¾Ï Þ Ø Õ × Ñ~Ó
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 Ý Ú Î Ñ~Ó Ù ÕkÓ Ï>ç Ú ÎSÏ Ú�Ñ~Ó�ÓÇá Ï Ñ~Ó(Õ Ö>Ør× á å¥ÏØ�ã Ú ÎSÏ�ã�ØrÐ�Ï Õ Ð�å�Í 
 Ý8å Õ Ý Ü Ï�� à Ï�Ð Ñ å¥ÏèÝ ÚäÓ ç Ú Ø Ú^Õ ×»ã�ØrÐ�Ï Õ Ð�å ß ×ÛØ>Ø�âg�yØ í Ñ~Ó å¥Ï ÕkÓÇá Ð�Ïnâéç í Î Ñ Ù^Î Ñ ÝyÙ�× á â�Ï Óß ×ÛØ>Ø�â4�yØ í Ú ÎSÐ�Ø áSÞ Î ß Ø Ú Î Ó æ>Ï�×�Ï ÚäÕ ×Yå áyÓ Ù�×�Ï Õ ÝTâ Ó æ Ñ Ý ÍM��Ø í Ï�Ö>Ï�Ðèç�å áTÓ Ù�×ÛÏ ß ×ÛØ>Ø�â4�yØ í â�Ø>Ï Ó ÝSØ Ú
Ù^Î Õ Ý Þ Ï ÓÇÑÛÞ Ý Ñ� Ù Õ Ý Ú × Ü í Ñ�Ú Î8Ø áSÚäÓÇÑ â�Ï Õ�àSà × Ñ Ù Õ�Ú�Ñ ØrÝpØnãaÎ¾Ï Õ�Ú�Ú Ø Ú Î¾ÏHã�ØrÐ�Ï Õ Ð�å �òAn¨�ç ërë�çNó × Ó � Í�ôaÎ áyÓ ç ÕrÓÕ�ß ØnÖ>Ï>ç�Ð�Ï ÓRá × ÚäÓaÕ Ð�Ï Ó Ørå�Ï Ú�Ñ å¥Ï Ó»ÞrÑ Ö>ÏèÝ Ñ Ý Ó æ Ñ Ý ß ×ÛØ>Ø�âA�yØ í Ñ Ý ÓÇÚ Ï Õ â¥Ø�ã Ú Ø Ú^Õ × ß ×�Ø>Ø�â¥�yØ í à Ï�ÐYÖ>Ør× á å¥ÏØ�ãYã�ØrÐ�Ï Õ Ð�å �Có ×��r� ÍRórØkÎSÝ Ó ØkÝ Õ Ýyâ�¶îÐ�Ø àSà Ït� ó�Ð�z ��à Ð�ØnÖ Ñ â�Ï Õ Ù�ØkÝ�Ö>Ï�Ð ÓÇÑ ØrÝ6ã Õ Ù Ú ØrÐ À ó�Ð�Ð�å¥×(Ø�ãYã�ØrÐ�Ï Õ Ð�å
Ð�Ø áSÞ Î¾× Ü Ù�ØkÐ�Ð�Ï ÓÇà ØrÝTâ ÓZÚ Ø�Ð���Ð�Ðkë�Ðk§ ª Ø�ã Ó æ Ñ Ý»Í � Økå ß¾Ñ Ý Ñ Ý Þ'Ú Î ÑÔÓä yÞrá Ð�Ï í Ñ�Ú Î Ú ÎSÏ ÓRà ÏnÙ Ñ! Ù�ÎSÏ ÕnÚ Ø�ãß ×ÛØ>Ø�âôÐ��°Ð�zIA»� ��ñ �� � 5 Õ Ýyâ Ñ�ÚäÓ â�Ï�Ý ÓRÑ�ÚRÜ ór�°ÐrëÒÓ �� Á � � Ð �aÜ�Ñ Ïè×~â Ó�ÕpÓÇÚ Ð Ñ æ Ñ Ý Þ å Õ � Ñ å á åÒÎ¾Ï Õ�Ú â ÑÔÓ�ÓRÑ�àyÕnÚ�Ñ ØkÝ
Ù ÕnàyÕ�ßSÑ × ÑÛÚÇÜ Ø�ã Ú Î¾Ï ß ×�Ø>Ø�â Ñ Ý Ú ÎSÏ�ã�ØrÐ�Ï Õ Ð�å5Ø�ã

��� §L¦
ó�Ð�Ðr§L¦ � §Lª�õ ê ó�Ð�Ðr§L¦�°Ð�Ðrë�Ðr§ ª ì ê ór�°ÐrëÒÓV°§L¦ ì ê Ð���Ð�zIA h � §Lª�õ

° � m Ö ì ê ��Ð�z � § ª ì x ó × hm Ö ê�× Í � ëiì
± ÓÇÚ�Ñ å ÕnÚ Ï Ó�à × Õ Ù�Ï Ú Ø ÚäÕ × à Ø Ó�ÓÇÑ�ß ×�Ï ß Ø�â Ü;Ú Ð Õ Ý Ó ã�Ï�ÐZØnã�Î¾Ï Õ�Ú¿Ú ÎSÐ�Ø áSÞ Î Ó æ Ñ Ý ß ×�Ø>Ø�âÉ�yØ í Õ�ÚÈÕ ó�Ó�A>ë>h
�Có�Ð�z � Í < Ð�å¥Ïnâ í ÑÛÚ Î Ú ÎSÏ Ó Ï�Ð�Ï ÓRá × ÚäÓ ç í Ï¿Ù Õ Ý8Ù�Ð�Ï Õ�Ú Ï Õ å¥Ø�â�Ï�×�ã�ØkÐXÎSÏ Õ�Ú Ù�ØkÝyâ á Ù Ú�Ñ ØkÝ Ñ Ý Ú ÎSÏ�ã�ØrÐ�Ï Õ Ð�åpÍ
±³²#öX²R´ ÷Ã¹�<S½Ç¸Nð�¼S½�¶]· ¶�`La�¹»ð�¼Mø�¶�ù ½�·1¼�a�¹ú`V¶=<S¹»ð=<�\
l Ï � å¥Ø�â�Ï�× Ú ÎSÏ Õ Ð�å ÕkÓ�ÕÈÓ Ï Ú Ø�ã]ã�Ø á Ð�Ù�ØkÝyÙ�Ï�Ý Ú Ð Ñ Ù�Ù Ü × Ñ Ýyâ�Ï�Ð Ó Ø�ã Ñ ÝyÙ�Ð�Ï ÕrÓÇÑ Ý Þ Ð Õ â Ñ�áyÓ ç ßyÕkÓ Ïnâ6ØkÝ Ú ÎSÏÑ Ý�ã�ØrÐ�å Õ�Ú�Ñ ØrÝ Ñ Ý#ô Õ�ß ×ÛÏ × ÍDA ê�Ó Ï�Ï � Î Õ�Ú Ø#� � A � ç=¶ Õ Ðäâ ÕrÓ�Õ Ý Ñ�Õ Ýyâ < â�× Õ æ�Î Õ � ó�z�Ð � ç Õ Ýyâ¯KFØ>Ï Ú�ö Ï�× Õ Ýyâ
û6ü%ý�þIÿ��jþIÿ������
ÿ6þ��	��

������ÿ���ü�����������ÿ����������
�� ��!��"Iþ%ü%ÿ6þ��#�%$!�#ý���&'�Iü�(*)Oüuÿ6þ��#�%+,�.-�ý��/��
#ý�����0 1�2�3�4



ó�ë�Ð Ü�DFEHGJI�Ý;ÞLKnßMD%ÝNE�I�O�PRQSQSPRGTEUI�PBàXW�áiàµÞÃÂRàXOZ[]\�Ü�Ý]W_I�Ý=Þ¸Ý]O$O%ÝJ`aPBÜ�Ý]Q
5�áyÕ Ý!�CóIÓI¨ � ã�ØrÐ�Ð�Ï�× ÕnÚ Ïnâ ßSÑ ØkÎSÏ Õ�Ú å¥Ø�â�Ï�× Ó ì^ÍTÕ Ñ�Þká Ð�Ï × ï � â�Ï�å¥ØkÝ ÓÇÚ Ð Õ�Ú Ï ÓXÚ ÎSÏ¿Ö Õ Ð ÑÔÕ�ß ×ÛÏ Ó�áyÓ Ïnâ Ñ Ý Ú Î ÑÔÓ
â�Ï�Ð Ñ Ö Õ�Ú�Ñ ØkÝ»Í � ×�Ø>Ø�âtØrÐ ÑÛÞrÑ Ý Õ�Ú Ï Ó ã�Ð�Ørå Ú ÎSÏ ß Ø�â Ü!ê�Õ�Ú�� Ó m
Ö ìY�yØ í ÓHÚ Î¾Ð�Ø á¾Þ Î Ú ÎSÏ Õ Ð Ú Ï�Ð Ñ~Õ ×N× Õ�Ü Ï�Ð Õ ÝyâÐ�Ï Ú�á Ð�Ý ÓZÚ ÎSÐ�Ø áSÞ Î Ú ÎSÏ Ú í Ø8Ö>Ï�ÝSØ áTÓ × Õ�Ü Ï�Ð Ó ÍpôaÎ ÑÔÓ å¥Ø�â�Ïè× Ñ~Ó¿ÓÇÑ å Ñ × Õ Ð Ú Ø Ú ÎSÏ8â�Ø áSß ×�ÏVï àSÑÛà Ï ßyÕ�Ü ØrÝSÏ ÚÎSÏ ÕnÚ Ï��¾Ù¬Î Õ Ý Þ ÏèÐJâ�Ï�Ö>Ï�×ÛØ à Ïnâ Ñ Ý �pÕ Ð Ú�Ñ Ý�H Ó�@R, ë�+7698�êÚ0�ë;:=<j,Bè�B � ó � A � Í

ô Ø ß Ï ÞrÑ Ý»ç í Ï¿â�Ï  ÝSÏ Ú ÎSÏ�ã á ÝTâ Õ å¥ÏèÝ ÚäÕ ×yÎSÏ ÕnÚ �yØ í Ð ÕnÚ Ï ÓXÑ Ý Ú Î¾Ï Õ Ð�åpÍ
wHu v� ¥ �?> ÷ � x > z v � ª w > z vñ � ê�× Í � ziì
wHu#vª ¥ � > ÷ ª x w > z�v � ª o > z�vª v ê�× Í � Órì
wHu vv ¥ �?> ÷ v x w > z v ª v o > z v m�@ � ê�× Í ��× ì

í ÎSÏ�Ð�Ï�¥ � Ñ~ÓaÚ ÎSÏ�ÎSÏ Õ�Ú Ù Õ�àyÕ Ù Ñ�ÚRÜ Ønã Ú ÎSÏ ß ×�Ø>Ø�âéÍ l Ï¿â�Ï  ÝSÏ Ú ÎSÏ�ÎSÏ ÕnÚ �yØ í Ð ÕnÚ Ï ÓXÕkÓ
> z v � ª x ¯ ê ÷ � w;÷ ª ì > � ª ê�× Í � ¨iì> z�vª v x ¯ ê ÷ ª w;÷ v ì > � v ê�× Í � Ðiì> z�vñ � x ¯ ê ÷BA8w;÷ � ì > � � ê�× Í � ó�ì> z v m
@ � x ¯ ê ÷ v w;÷ �Ç� � ì > � © x Ð ê�× Í ��� ì

í ÎSÏ�Ð�Ï ÷ A ÑÔÓaÚ ÎSÏ Ú Ï�å à Ï�Ð Õ�Ú�á Ð�ÏJØ�ã Ú ÎSÏ�Ï�� Ú Ï�Ð�Ý Õ ×yÎSÏ ÕnÚXßyÕ�Ú Î»ç ÷ �Ç� � Ñ~ÓaÚ ÎSÏ Ú Ï�å à Ï�Ð ÕnÚ�á Ð�Ï�Ønã Ú ÎSÏ Ñ ÝSÝSÏ�ÐÕ Ð�åpç Õ Ýyâ ÷)� ç ÷ ª ç Õ Ýyâ ÷ v Õ Ð�Ï Ú ÎSÏ ß ×ÛØ>Ø�â Ú Ï�å à Ï�Ð ÕnÚ�á Ð�Ï Ó
ß Ï Ú í Ï�Ï�Ý Ú ÎSÏ�Ù Ü × Ñ Ýyâ�Ï�Ð Ó Í �4� ç � ª ç � v ç Õ Ýyâ� © Õ Ð�Ï Ú ÎSÏ Õ Ð�Ï ÕkÓ Ønã Ú ÎSÏ�Ø áSÚ ÏèÐ Ú Ø Ñ ÝSÝSÏ�Ð¿Ù Ü × Ñ Ýyâ�Ï�Ð Ó ç»Ð�Ï ÓÇà ÏnÙ Ú�Ñ Ö>Ï�× Ü Í > � ñ Ñ~Ó¿Õ Ù Ü × Ñ Ýyâ�Ð Ñ Ù Õ × Ó ÎSÏ�×Û×]Ø�ãß ×ÛØ>Ø�âA× Õ�Ü Ï�Ð=ª�Ønã(×�Ï�Ý ÞkÚ ÎDCE ØnÖ>Ï�Ð í Î Ñ Ù¬ÎÈØrÝSÏUÙ�ØrÝ ÓRÑ â�ÏèÐ Ó�Ú ÎSÏUâ Ñ!� Ï�Ð�Ï�Ý Ú�Ñ~Õ ×SÎSÏ ÕnÚ �yØ í Ð ÕnÚ Ï ÓYÕ Ù�Ð�Ø Ó�ÓaÚ Î ÕnÚÓÇá ÐÇã Õ ÙVÏ>Í

Tin

z

Tin
F

Qin

Q12

Q23

1



2



3

Qout
Qout

Q23
Q12

Qin

1



2



3

Ar
G

terial layer
Veinous layer

V
H

einous layer d3

d2

d1

Õ ÑÛÞrá Ð�Ï × ï ��Àa� ×ÛØ>Ø�âA�yØ í Þ Ï�Ørå�Ï Ú Ð Ñ Ï Ó�Ñ Ý Ú ÎSÏ Õ Ð�å�Í
±={ áyÕnÚ�Ñ ØrÝ × Í ��� í ÕkÓaÓ Ï ÚaÚ Ø ö Ï�Ð�Ø Ú Ø ÓÇÑ å à × Ñ ã ÜZÚ Î¾Ï�Ù Õ ×ÔÙ á × Õ�Ú�Ñ ØrÝ»Í]õ Ñ ÝTÙ�Ï ß ×�Ø>Ø�âgå ÕrÓ�Ó�ÑÔÓ Ù�ØkÝ Ó Ï�Ð�Ö>ÏnâéçÕ Ð Ú Ï�Ð Ñ~Õ × ß ×ÛØ>Ø�â��TØ í å áyÓÇÚ Ð�Ï Ú�á Ð�Ý Õ ×ÛØrÝ Þ'Ú ÎSÏ Ú í Ø�Ö>Ï�ÝSØ áTÓ × Õ Ü ÏèÐ Ó Í l Ï3Ù Õ Ý Ú Î áTÓ â�Ï  Ý¾Ï Ú Î¾Ï ß ×�Ø>Ø�â�yØ í Ð Õ�Ú Ï ÓXÕrÓ

u#v� x wHu#vª ­ E ê�× Í ��� ì
u vv x wHu vª ­*I ê�× Í � A�ì



Knß°¹jß�I�DTÝ;ÞJ 8EH£�Þ¸ÝJ¡_¢�£¤E�I�PBàXW{PRW{E�á(àµÞ�Ý�E4Þ�  ºãÝNEäÞ³E�Â�£�Ý�ÜµàX pG�¢XI�Ý=Þ óèë�ó

í ÎSÏ�Ð�ÏÈó�­ E o ó�­JI x órÍô Ø8Ï ÕrÓ Ï Ú ÎSÏ'Ù�Økå àSáSÚäÕ�Ú�Ñ ØrÝ ç Ú ÎSÏ Õ�ß ØnÖ>Ï�ÏI{ áyÕnÚ�Ñ ØkÝ Ó Ù Õ Ý ß Ï�Ð�Ï�ã�ØkÐ�å á × ÕnÚ Ïnâ Ñ Ý Ú Ï�Ð�å Ó Ø�ã�â Ñ å¥Ï�Ý�ï
ÓÇÑ ØrÝS×ÛÏ Ó�ÓXàyÕ Ð Õ å�Ï Ú Ï�Ð Ó Í h Ï  Ý¾ÏLK x � � �MON� �QP ç > � ñ x � ñ � CE çSR x K CE çUT x �BV� � ç�W x �,X� � í ÎSÏ�Ð�ÏZY ÑÔÓÚ Î¾Ï Ú Ø ÚäÕ ×(×�Ï�Ý ÞkÚ Î'Ø�ã Ú Î¾Ï Õ Ð�åpÍ � Ørå ßSÑ Ý Ñ Ý Þ¿Ú Î ÑÔÓ í Ñ�Ú Î'ÏI{ áyÕnÚ�Ñ ØkÝ Ó�× Í � z Ú ÎSÐ�Ø áSÞ Î × Í � A Ü�Ñ Ï�×~â Ó

w > ÷��> R x w(Eéê ÷ � w;÷ ª ì»o E T ê�÷UApw;÷ � ì ê�× Í � ëiì
w > ÷ ª> R x wZê�÷��(w;÷ ª ì»o[W ê ÷ ª w;÷ v ì ê�× Í � ziì
w > ÷ v> R x I\W ê�÷ ª w;÷ v ì ê�× Í � Órì

Ø Ï Ú^] ñ x _�` ü _?a_?`cb ü _?a Í ÷ ñ � Ñ~ÓJÕ Ù�ØkÝ ÓÇÚäÕ Ý Ú�Ú Ø'â�Ï�ÝSØ Ú Ï Ú ÎSÏ Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï�Ønã Ú ÎSÏ ß ×�Ø>Ø�â Ñ Ý Ú Î¾ÏZÐ�Ï ÓÇÚ Ø�ãÚ Î¾Ï ß Ø�â Ü�ÕrÓXÑ�Ú �yØ í Ó�Ñ Ý Ú Ø Ú ÎSÏ Õ Ð Ú ÏèÐ Ü Ø�ã Ú ÎSÏ Õ Ð�åpÍ]ôaÎSÏ_â�Ï�Ð Ñ Ö ÕnÚ�Ñ Ö>Ï Ñ~Ó > ] ñ x � _?`_�`db ü _�a ÍµÕ Ñ Ý Õ ×Û× ÜÈÚ Î ÑÔÓÜ�Ñ Ï�×Ôâ Ó
Ú ÎSÐ�Ï�Ï¿â Ñ å¥Ï�Ý ÓRÑ ØkÝS×�Ï Ó�Ó ç�Ù�Ø áSà ×�Ï â¥â Ñ!� Ï�Ð�Ï�Ý Ú�Ñ~Õ ×éÏI{ áyÕnÚ�Ñ ØkÝ Ó
> ]��> R x Ee]��Vê óaofT�ì wGE�] ª ê�× Í ��× ì
> ] ª> R x ] � wf] ª ê óFo[W
ì¤ogW ] v ê�× Í � ¨iì
> ] v> R x w I\W êh] ª w[] v ì ê�× ÍDA*Ðiì

ôaÎSÏ Þ Ï�Ý¾Ï�Ð Õ × Ó Ør× áSÚ�Ñ ØrÝ Ñ~Ó Ø�ã Ú ÎSÏ�ã�ØrÐ�å
] ñ x vijlk � Ö ñnm j «?oqphr ê�× ÍDA¾ó�ì

Ó Ø
> ] ñ> R x vijlk � Ö ñnm j @ j «?osp/r ê�× ÍDA � ì

±={ áyÕnÚ�Ñ ØrÝ Ói× Í ��× ï × ÍDA*ÐZÙ Õ Ý¥Ï ÕrÓRÑ × ÜZß Ï�â�ÏnÙVØ áSà ×ÛÏnâ Ñ Ý Õ å ÕnÚ Ð Ñ �Hã�ØkÐ�å Õ × Ñ~Ó åpÍ�KXÏ í Ð ÑÛÚ�Ñ Ý Þ�Ú ÎSÏJÐ ÑÛÞ Î ÚÓÇÑ â�ÏJØ�ã(ÏI{ áyÕ�Ú�Ñ ØkÝ Ó=× Í ��×ZÚ ÎSÐ�Ø áSÞ Î × Í�AnÐ ÕrÓXÕ å Õ�Ú Ð Ñ �éç u ç Ú Î¾Ï�Ï ÑÛÞ Ï�Ý�Ö Õ × á Ï Ó Ø�ã u Õ Ð�Ï Ú ÎSÏ @ j H Ó Í�ôaÎ áyÓ çÓ Øk×�Ö Ñ Ý Þ_Ú ÎSÏ¿Ù áSßSÑ Ù�ÏI{ áTÕ�Ú�Ñ ØrÝ
ttttttt
E¤ê óXofT�ì w @ w(E Ð

ó wZê óaogW]ì w @ WÐ w I\W I\W w @
ttttttt

ê�× ÍDA � ì
í Ñ ×Û× Ü�Ñ Ï�×Ôâ�Ï Õ Ù¬Î @ j ÍôaÎSÏXÐ�Ïèå Õ�Ñ Ý Ñ Ý ÞXàTÕ Ð Ú Ø�ã Ú ÎSÏ Ó Ør× áSÚ�Ñ ØrÝ_Ï�Ý Ú^ÕnÑ × Ó(Õ�à¾à × Ü�Ñ Ý ÞJÚ Î¾Ï ß Ø á Ýyâ Õ Ð Ü Ù�ØkÝyâ ÑÛÚ�Ñ ØkÝ Ó ÍNôaÎSÏ ß Ø á ÝTâiïÕ Ð Ü Ù�ØkÝyâ Ñ�Ú�Ñ ØkÝ Ó�Õ Ð�Ï À
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u ôaÎSÏ ß ×�Ø>Ø�âÉÏ�Ý Ú ÏèÐ Ñ Ý Þ¥Ú ÎSÏ Õ Ð Ú Ï�Ð Ü�Õ�Ú�Ú ÎSÏ_Ïè× ß Ø í ÑÔÓ�Ñ ÝtÙ�ØkÝ ÚäÕ Ù Ú í ÑÛÚ Î Õ × Õ Ð Þ Ï�ÎSÏ Õ�Ú�ßyÕnÚ Î ê�Ú ÎSÏß Ø�â Ü ì Ú Î Õ�Ú å ÕnÑ Ý Ú^Õ�Ñ Ý Ó
Ú ÎSÏ ß ×�Ø>Ø�â Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï�Ï�Ý Ú Ï�Ð Ñ Ý Þ â�Ø í Ý Ú ÎSÏ Õ Ð�å ÕnÚ%� Ó m � Í
u ôaÎSÏ ß ×�Ø>Ø�â6å Ñ ��Ï Ó�Ñ Ý Ú ÎSÏ�Î Õ ÝTâ ÓÇá Ù¬Î Ú Î ÕnÚ�Ú ÎSÏ ß ×ÛØ>Ø�â Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï Õ�ÚJÚ ÎSÏ Õ Ð�å�ï Î Õ Ýyâ ��á ÝyÙ¬ïÚ�Ñ ØrÝ Ñ~Ó ÏI{ áTÕ × Ñ Ý Ú ÎSÏ Õ Ð Ú Ï�Ð ÜtÕ Ýyâ Ú í ØgÖ>ÏèÝSØ áyÓ × Õ�Ü Ï�Ð Ó Í 
 Ý Õ Ù Ú�áTÕ × ÑÛÚRÜ ç»â á Ï Ú Ø Ú ÎSÏ�Î Õ Ýyâéç Ú ÎSÏÏ�� Ñ�ÚNÚ Ï�å à Ï�Ð Õ�Ú�á Ð�ÏXØnã Ú ÎSÏ Õ Ð Ú Ï�Ð Ñ~Õ ×S�yØ í#í Ñ ×�× ß Ï Ó × Ñ�Þ Î Ú × Ü â Ñ!� Ï�Ð�Ï�Ý ÚJê í Õ Ð�å¥Ï�ÐVì Ú Î Õ Ý Ú Î¾Ï�Ð�Ï Ú�á Ð�ÝÖ>Ï�Ý¾Ø áyÓ �yØ í ÍaôaÎ ÑÔÓaß Ø á Ýyâ Õ Ð Ü Ù�ØrÝyâ Ñ�Ú�Ñ ØrÝ í ÕkÓaÑ å à Ø Ó Ïnâ�ã�ØkÐ ÓÇÑ å à × Ñ Ù Ñ�Ú Ü_Õ ÝTâ ß ÏnÙ Õ�áyÓ Ï ÑÛÚaÞkÑ Ö>Ï ÓÕ ×�Ø í Ï�Ð ß Ø á ÝyâÉØkÝ Ú Î¾Ï�ÎSÏ Õ�Ú Ï��¾Ù¬Î Õ Ý Þ ÏÈÐ ÕnÚ Ï Ñ Ý Ú ÎSÏ Õ Ð�åpÍ ê�� Ø ÓÇÚ × ÑÛÚ Ï�Ð Õ�Ú�á Ð�ÏÈÙ�ØkÝ ÓÇÑ â�Ï�Ð Ó�Ú ÎSÏÎ Õ Ýyâ Ú Ø ß Ï Õ ÎSÏ Õ�Ú¿ÓÇÑ ÝSæéç í Î Ñ Ù¬Î�Ù�Ø á ×Ôâ ÓÇÑÛÞ Ý Ñ� Ù Õ Ý Ú × Ü'Ñ ÝyÙ�Ð�Ï ÕrÓ Ï_ÎSÏ ÕnÚ â Ñ~Ó�ÓÇÑÛàyÕ�Ú�Ñ ØrÝ Í4��Ø í Ï�Ö>Ï�Ðèç&�ÕnÞ>ÕkÓ�Õ æ Õ�,�+�ë�ìîí �CóBA ×r�Xà Ð�Ø�Ö Ñ â�Ï6Ï�Ö Ñ â�ÏèÝyÙ�Ï Ú Î Õ�Ú Ö ÕkÓ Ø�Ù�ØkÝ ÓÇÚ Ð Ñ Ù Ú�Ñ ØkÝ#å Õ�Ü Ø�ÙèÙ á Ð Ñ Ý Ú Î¾Ï  Ý�ï
Þ Ï�Ð Ó í ÎSÏ�Ý'Ï�� à Ø Ó Ï â Ú Ø_×ÛØ�Ù Õ × Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï Ó
Þ Ð�Ï ÕnÚ Ï�Ð Ú Î Õ Ý ß Ø�â ÜgÚ Ï�å à Ï�Ð Õ�Ú�á Ð�Ï>ç�× Ñ å Ñ�Ú�Ñ Ý Þ�Ú ÎSÏÕ âSâ Ñ�Ú�Ñ ØkÝ Õ ×»ÎSÏ Õ�ÚJÚ Ð Õ Ý Ó ã�ÏèÐ�ÍCì

�pÕ�Ú ÎSÏ�å ÕnÚ�Ñ Ù Õ ×Û× Ü ç Ú ÎSÏ  Ð ÓRÚ�ß Ø á Ýyâ Õ Ð Ü Ù�ØrÝTâ Ñ�Ú�Ñ ØrÝ8Ù Õ Ý ß Ï í Ð ÑÛÚ�Ú ÏèÝ ÕkÓ
] ª ê Ðiì x Ö ª m � o Ö ª m ª o Ö ª m v x ó ê�× ÍDA�A�ì


 ÝyÙ�× á â Ñ Ý ÞZÚ Î Ñ~ÓXÑ Ý¥ÏI{ áyÕnÚ�Ñ ØkÝ Ó�× Í ��×�Ú ÎSÐ�Ø áSÞ Î × Í�AnÐ Ü�Ñ Ï�×~â Ó
> ] �> R ê Ð>ì x Ee]��Vê Ðiì ê óaovTîì wGE ê�× ÍDA ëiì
> ] ª> R ê Ð>ì x ]��äê Ðiì w7ê óFo[W
ì¤ogW ] v ê Ð>ì ê�× ÍDA*ziì
> ] v> R ê Ð>ì x w I\W ê ó wg] v ê Ð>ì�ì ê�× ÍDA�Órì

õ Ñ ÝyÙ�Ï>ç Õ�Ú R x Ð�ç
]��Vê Ðiì x vijlk � Ö � m j ê�× ÍDA × ì
] v ê Ðiì x vijlk � Ö v m j ê�× ÍDA*¨iì

Õ ÝTâgÏI{ áyÕ�Ú�Ñ ØkÝ Óµ× Í�A>ëZï × ÍDA�ÓHã á Ð Ú ÎSÏèÐ ÓÇÑ å à × Ñ ã ÜZÚ Ø
vijlk � Öµ� m j êFEéê óXofT�ì w @ j ì x E ê�× Í®ë�Ðiì

vijlk � Ö � m j w
vijlk � Ö ª m j @ j ogW

vijlk � Ö v m j x óFo[W ê�× Í®ë�ó�ì
vij�k � Ö v m j ê I\W w @ j ì x I\W ê�× Í®ë � ì
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ôaÎSÏ Ó�Õ å¥Ï¥Ù Õ Ý ß Ï'â�ØrÝ¾Ï í ÑÛÚ Î Ú ÎSÏ Ó ÏnÙ�ØrÝTâ ß Ø á Ýyâ Õ Ð Ü Ù�ØrÝTâ Ñ�Ú�Ñ ØrÝ ç�Ø�Ù�Ù á Ð�Ð Ñ Ý ÞpÕ�Úxw�x Y ê Õ ÝyâR x K8ì^ç ] � ê K8ì xy] ª ê K8ì xy] v ê K8ì ê�× Í®ë � ì

í Î Ñ Ù¬Î Ü�Ñ Ï�×Ôâ Ó
vijlk � Öµ� m j « oqp
z w

vij�k � Ö ª m j « osp
z x Ð ê�× Í®ëIA�ì
vijlk � Ö � m j « oqp
z w

vij�k � Ö v m j « osp
z x Ð ê�× Í®ëkëiì
� Ørå ßSÑ Ý Ñ Ý Þ¿Ú ÎSÏ Ó Ï�Ð�Ï ÓRá × ÚäÓ í Ñ�Ú ÎgÏ�{ áyÕnÚ�Ñ ØrÝ × Í ��×_Ú ÎSÐ�Ø áSÞ Î × Í�AnÐ Ü�Ñ Ï�×~â Ó

vijlk � Ö � m j « osp/z ê @ j wGE T�ì x Ð ê�× Í®ë�ziì
vijlk � Ö ª m j «?oqp
z ê @ j ì x Ð ê�× Í®ënÓrì
vijlk � Ö v m j « oqp
z ê @ j ì x Ð ê�× Í®ë × ì

±={ áTÕ�Ú�Ñ ØrÝ Ó4× ÍDA�A¾ç × Í ë�Ð�ï × Í®ë � ç Õ Ýyâ × Í®ëIA�ï × Í®ë × Ù Õ Ý ß ÏÈÙ�Ørå ßSÑ Ý¾Ïnâ Ñ Ý Ú Ø Õ å Õ�Ú Ð Ñ � Ú Ø'Ï�Ö Õ × áyÕ�Ú Ï Ú ÎSÏ
Ù�ØkÝ ÓÇÚäÕ Ý Ú^Ó u � Ö xy{ ê�× Í®ë�¨iì

u x

|}}}}}}}}}}}}}}}
~

Ð Ð Ð ó ó ó Ð Ð Ð� � � ª � v Ð Ð Ð Ð Ð Ð
ó ó ó w @ � w @ ª w @ v W W WÐ Ð Ð Ð Ð Ð � � � ª � v� � � ª � v w � � w � ª w � v Ð Ð Ð� � � ª � v Ð Ð Ð w � �tw � ª w � v� ����� � ª � ª � v � v Ð Ð Ð Ð Ð ÐÐ Ð Ð � � @ � � ª @ ª � v @ v Ð Ð ÐÐ Ð Ð Ð Ð Ð � � @ � � ª @ ª � v @ v

�d���������������
�

ê�× Í�z�Ðiì
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Ö x
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~
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�
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~

óE
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�d���������������
�

ê�× Í�z�ó�ì

í ÎSÏ�Ð�Ï � j x « osp
z ç � j x Eéê ó�o�Tîì w @ j ç'� j x I\W w @ j ç Õ ÝTâ � j x @ j w�E T]Í]ôaÎSÏ�Ù�ØkÝ ÓÇÚäÕ Ý Ú^Ó]ß Ï Ù�Ørå¥ÏÖ x{u ü � � { Õ ÝTâ ÕR Ý Õ × Ó Ør× áSÚ�Ñ ØrÝ ÑÔÓ Ø ßSÚäÕ�Ñ ÝSÏnâéÍ
ôaÎSÏ Õ Ù Ú�áyÕ × à Î ÜSÓRÑ Ù Õ ×»â ÕnÚ^Õ_áyÓ Ï â Ú Ø Ó Ør×ÛÖ>Ï Ú Î Ñ~Óaà Ð�Ø ß ×�Ï�å Õ Ð�ÏZ× ÑÔÓÇÚ Ïnâ ß Ï�×�Ø í À
u ÷ ñ � x%� Ó m � ç ÷ A x%� ¨ m � Í
u àpx { x � Í
u æ x Ð�Í � Ó �� � 5 �Có � Í
u > �Yx Ð��°Ð�Ð�Ðkër§pç > ª x Ð���Ð�Ð�Ð × §pç Õ Ýyâ > v x Ð��°Ð�Ð�ó
A>§pÍ
uf� Ö>ÏèÐ Õ�Þ ÏHã�ØkÐ�Ï Õ Ð�å Ó æ Ñ Ý ÓRá ÐÇã Õ Ù�Ï Õ Ð�Ï Õ6x Ð�Í�Ð�z � § ª Õ Ýyâ Ú ÎSÏ Õ Ö>Ï�Ð ÕnÞ Ï_Ð Õ â Ñ�áTÓ Ø�ã Ú Î¾ÏZã�ØrÐ�Ï Õ Ð�åÑÔÓ Ð�Í�Ð � ë_å � � Ó � Í
u � ×ÛØ>Ø�âò�yØ í�í ÕrÓ Ù Õ ×~Ù á × ÕnÚ Ïnâgã�ØkÐ Õ ã�Ï í Ö Õ × á Ï Ó ã�Ð�Ørå Ú Î¾Ï�Ð Õ Ý Þ Ï¥Ø�ã à Ø Ó�ÓRÑ�ß ×ÛÏ ß ×ÛØ>Ø�âÉ�yØ í ÓUÑ ÝÚ ÎSÏ Õ Ð�å ê ë�çÛó�Ð�ç�ó�ë�ç Õ Ýyâ ��� � Á� â6â � Á ï � �8ð � ��ñ � ì�� � Ó � Í
ôaÎSÏ Õ Ö>Ï�Ð ÕnÞ Ï à Ø í Ï�Ð Ú Ð Õ Ý Ó ã�Ï�Ð Ñ Ý Ú Ø Ú ÎSÏ Õ Ð�å.Ù Õ Ý ß Ï_Ù Õ ×~Ù á × Õ�Ú Ïnâ ß�Ü'Ú^Õ æ Ñ Ý Þ�Ú ÎSÏ_å¥Ï Õ Ý Ñ Ý Ú Ï Þ Ð Õ ×

Ø�ã Ú ÎSÏ Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï�â ÑÔÓÇÚ Ð Ñ�ß¾áSÚ�Ñ ØrÝ Ñ Ý Ú Î¾ÏHØ áSÚ ÏèÐXÖ>Ï Ñ Ý Õ Ýyâgå�Ø�â Ñ ã Ü�Ñ Ý Þ ÏI{ áyÕ�Ú�Ñ ØrÝ × Í � ó À
z vñ � x ¯ ê�÷UA6w�� ÷ �q� ì � � ê�× Í�z � ì

í ÎSÏ�Ð�Ï ��÷)� � x�_?`db ü _�az z� â ]�� > R�o ÷ AôaÎSÏ à Ø í Ï�ÐJÐ�Ï ÓRá × ÚäÓ ã�ØrÐ Ú Î¾ÏZâ Ñ!� Ï�Ð�ÏèÝ ÚXß ×ÛØ>Ø�âA�yØ í ÓJÕ Ð�Ï Ó ÎSØ í Ý Ñ Ý6ô Õ�ß ×�Ï × Í ë�Í
l Î Ñ ×ÛÏ Ú Î Ñ~Ó â�Ï�Ð Ñ Ö ÕnÚ�Ñ ØrÝ í ÕrÓ�à Ï�ÐRã�ØrÐ�å¥ÏnâAã�ØkÐ Õ Ý ÕnàSà × Ñ Ïnâ Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï ÷ A x�� ¨ m Ö ç Ú ÎSÏ à Ø í ÏèÐÐ ÕnÚ�Ñ Ý ÞZÑ ÝyÙ�Ð�Ï ÕrÓ Ï Ó × Ñ ÝSÏ Õ Ð�× Ü í ÑÛÚ Î Ú ÎSÏ�â Ñ!� Ï�Ð�Ï�ÝyÙ�Ï ß Ï Ú í Ï�Ï�Ý Ú ÎSÏ Õ�àSà × Ñ Ï â Ú Ï�å à Ï�Ð ÕnÚ�á Ð�Ï Õ Ýyâ ß Ø�â Ü�Ú Ï�å�ïà Ï�Ð ÕnÚ�á Ð�Ï>Í_ôaÎ áyÓ ç Õ�Ú�Ú ÎSÏÈÎ Ü�à Ø Ú Î¾Ï Ú�Ñ Ù Õ ×�A¾ór� ë m Ö ç í Î Ñ Ù^Î Ó ÎSØ á ×~âtâ�Ï�Ö>Ïè×�Ø à Ö>Ï�Ð Ü Ù�×�Ø Ó Ï Ú Øgå Õ � Ñ å á åÓ æ Ñ Ý ß ×ÛØ>Ø�âA�yØ í ç í Ï�Ï�� à ÏnÙ ÚJÕ Ð�Ø á Ýyâ ��×�l Ønã]ÎSÏ ÕnÚ Ù�ØrÝTâ á Ù Ú�Ñ ØrÝ Ú ÎSÐ�Ø áSÞ Î Ú ÎSÏ�ã�ØrÐ�Ï Õ Ð�å�Í

±³²#öX²#ö ��¹�<S½���º¤ð�¼S½�¶
·5¶ `�¼�a�¹?\+¶Xñ�¹�~
ô»ØHÖ>ÏèÐ Ñ ã Ü�Ú ÎSÏXå¥Ø�â�Ï�× Ñ Ý Ú ÎSÏJ× ÕkÓÇÚ]Ó ÏnÙ Ú�Ñ ØrÝ ç 
 â�Ï�Ö ÑÔÓ Ïnâ Õ ÝÈÏ�� à ÏèÐ Ñ å�Ï�Ý Ú»Ú Ø�Ï�� Õ å Ñ ÝSÏ Ú ÎSÏJÙVØrÝyâ á Ù Ú�Ñ ØrÝÈØ�ã
ÎSÏ ÕnÚXÕ í Õ�Ü ã�Ð�Ørå Ú Î¾Ï�ã�ØrÐ�Ï Õ Ð�åGH Ó�ÓRá ÐÇã Õ Ù�Ï>Í=ÕSØrÐYÙ Õ × ÑÛß Ð ÕnÚ�Ñ ØkÝ»ç  Ö>Ï�â Ñ�ÞkÑ�Ú^Õ × Ú ÎSÏ�Ð�å¥Ørå�Ï Ú Ï�Ð Ó í Ï�Ð�Ï à × Õ Ù�Ïnâ
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ô Õ�ß ×ÛÏ × Í®ë À ��Ï Õ�Ú â Ñ~Ó�ÓRÑ�àyÕnÚ�Ñ ØrÝgã�ØkÐXÖ Õ Ð Ñ Ø áyÓXß ×ÛØ>Ø�âg�yØ í Ð Õ�Ú Ï ÓFÞkÑ Ö>Ï�Ý Õ�� ¨ m Ö Ï�� Ú ÏèÐ�Ý Õ ×»ÎSÏ Õ�ÚXßTÕ�Ú Î Í
�Ûì#��� å%� �npôè ë�+-,Jê � Á� â6â � ÁÔï � �8ð � ��ñ � ì � �np;,Úè q h s

ë � Í�¨�z
ó�Ð ë�Í�¨ �
ó�ë × Í × Ó� ó ó � ÍDA �

Õ ÑÛÞrá Ð�Ï × ï ��Àµ
 å ÕnÞ ÏJØ�ã]Ï�� à Ï�Ð Ñ å¥Ï�Ý Ú^Õ × í ÕnÚ Ï�Ð ßyÕ�Ú Î Ó�ê�Õ Ù Ú�áyÕ ×»Ï�� à Ï�Ð Ñ å¥ÏèÝ Ú í ÕrÓXà Ï�ÐÇã�ØkÐ�å¥Ïnâ Ñ Ý ÕZÚ Ï�å�ïà Ï�Ð ÕnÚ�á Ð�Ï¿Ù�ØrÝ Ú Ð�Ør×�×ÛÏnâ¥Ð�Ø>Økå6ì^Í

Ñ Ý Õ_Ó å Õ ×Û×�ç ÓÇÚ�Ñ Ð�Ð�Ïnâéç Õ Ýyâ Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï�ï�Ù�ØkÝ Ú Ð�Ør×Û×�Ïnâ í Õ�Ú Ï�Ð ßyÕ�Ú Î»ÍiKFÏ Õ â Ñ Ý Þ>Ó í ÏèÐ�Ï Ú^Õ æ>Ï�Ý�ã�ØrÐXÖ Õ Ð Ñ Ø áyÓÚ Ïèå à Ï�Ð ÕnÚ�á Ð�Ï Ó Ï�� à ÏnÙ Ú Ïnâ'â á Ð Ñ Ý ÞÈÚ ÎSÏ�Ï�� à Ï�Ð Ñ å¥Ï�Ý Ú ç Õ Ýyâ Ú ÎSÏZÐ�Ï ÓÇá × Ú�Ñ Ý Þ Ø � Ó Ï Ú^Ó Ù Õ ×ÔÙ á × ÕnÚ Ïnâ�ã�Ð�Ørå Ú ÎSÏÕ Ö>Ï�Ð ÕnÞ Ï�Ù Õ Ý ß Ï Ó Ï�Ï�Ý Ñ Ý'ô Õ�ß ×ÛÏ × Í�z�Í]ô í Ø_Ø à Ï�Ý�ï Ú Ø àSà Ïnâtó�Ð_× Ñ�Ú Ï�Ð ÓÇÚRÜ Ð�Ø�ã�Ø Õ å ÙVØrÝ Ú^Õ�Ñ ÝSÏ�Ð Ó í ÏèÐ�Ï  ×Û×�Ïnâ
í Ñ�Ú Î ÚäÕ�à í Õ�Ú Ï�Ð Õ�Ú A × � ×rm Ö Õ Ýyâ à × Õ ÙVÏnâ ÓRÑ â�Ï ß�ÜpÓÇÑ â�Ï Ñ Ý Õe� ë m Ö Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï�ïRÙVØrÝ Ú Ð�Øk×�×ÛÏnâgÐ�Ø>ØråpÍ�pÕ�Þ ÝSÏ Ú�Ñ Ù ÓÇÚ�Ñ Ð�Ð�Ï�Ð Ó í ÏèÐ�Ï áyÓ Ï â Ú Ø¥æ>Ï�Ï à�Ú ÎSÏ í Õ�Ú Ï�Ð Õ�ÞkÑ�ÚäÕ�Ú Ï âéÍJô í Ø�Ù Õ × Ñ�ß Ð Õ�Ú Ï â Ú ÎSÏ�Ð�å¥Ørå¥Ï Ú Ï�Ð Ó í Ï�Ð�Ïà × Õ Ù�ÏnâÊâ Ñ~ÕnÞ ØrÝ Õ ×�× Ü;Õ ÙVÐ�Ø Ó�Ó ã�Ð�Økå)Ï Õ Ù^Î�Ø Ú ÎSÏ�Ð Ñ Ý�Ï Õ Ù¬Î ßTÕ�Ú Î Í 
 Ý Õ â¾â Ñ�Ú�Ñ ØrÝ ç�å¥Ï�Ð^Ù á Ð ÜtÕ Ýyâ Õ ×~ÙVØrÎSØk×
× Õnß ØrÐ ÕnÚ ØkÐ Ü'Ú ÎSÏèÐ�å¥Økå¥Ï Ú ÏèÐ Ó»Ñ Ýyâ Ñ Ù Õ�Ú Ïnâ í ÎSÏèÝ Ú ÎSÏ ßyÕnÚ Î Ó Ù�Ø>Øk×�Ïnâ Ú ØfA �rm Ö Ú Ø ÓÇÑÛÞ Ý Õ × Ú ÎSÏ ÓÇÚ^Õ Ð Ú Ønã Ú ÎSÏÏ�� à Ï�Ð Ñ å¥Ï�Ý Ú Í»ôaÎ ÑÔÓaÚ Ï�å à ÏèÐ Õ�Ú�á Ð�Ï Ñ~Ó]Ú ÎSÏ áSàSà Ï�Ð ß Ø á ÝTâAØkÝ Ú ÎSÏ�Ù Õ × ÑÛß Ð ÕnÚ Ïnâ Ú ÎSÏ�Ð�å¥Ørå�Ï Ú Ï�Ð Ó HnÏ � ÏnÙ Ú�Ñ Ö>Ï
Ð Õ Ý Þ Ï ÓXÕrÓ í Ï�×Û× ÕkÓFÚ ÎSÏ Ú Ï�å à Ï�Ð ÕnÚ�á Ð�Ï�Ønã Ú Ï�Ý áyÓ Ïnâ Ñ Ý Ú ÎSÏ ßyÕ Ù^æ Þ Ð�Ø á Ýyâ¥× ÑÛÚ Ï�Ð Õ�Ú�á Ð�ÏXã�ØrÐaã�ØkÐ�Ï Õ Ð�å í Õ�Ú ÏèÐßyÕnÚ Î Ó ÍôÕSØrÐ Ú Î¾Ï6ÙVØrÝ Ú Ð�Øk× ßyÕ�Ú Î»ç Ú ÎSÏ'å¥Ï�Ð^Ù á Ð ÜpÚ ÎSÏ�Ð�å�Ørå¥Ï Ú Ï�Ð ÕkÓ í Ï�×�× ÕrÓ_Ú ÎSÏ�Ð�å¥Ørå�Ï Ú ÏVÐ Ó ó Õ ÝyâMA
í ÏèÐ�Ï áyÓ Ïnâ¤ç í Î Ñ ×ÛÏ Ú ÎSÏ�Ð�Ï ÓÇÚ Ø�ã Ú ÎSÏ Ú Î¾Ï�Ð�å¥Økå¥Ï Ú Ï�Ð Ó í Ï�Ð�Ï áTÓ Ïnâòã�ØkÐ Ú ÎSÏ Õ Ð�å ßTÕ�Ú Î Í � Ú A �rm Ö ç Ú ÎSÏÓÇá¾ß�� ÏnÙ ÚaÑ å¥å¥Ï�Ð Ó ÏnâZÎ Ñ~Ó ã�ØrÐ�Ï Õ Ð�å Ñ Ý Ú Ø Ú ÎSÏL�Rã�ØrÐ�Ï Õ Ð�å ßyÕ�Ú Î»ç��_×�Ï Õ Ö Ñ Ý Þ Î Ñ~Óaá¾àSà Ï�Ð Õ Ð�å Õ Ýyâ'Î Õ ÝTâgØ á¾Ú
Ø�ã Ú ÎSÏ ßyÕnÚ Î ê Ó Ï�Ï�Õ Ñ�Þká Ð�Ï × ï � ì^ÍXôaÎSÏ Ú Ï�å à Ï�Ð ÕnÚ�á Ð�Ï Ó Ø�ã ß Ø Ú Î Ú ÎSÏ�ã�ØrÐ�Ï Õ Ð�å Õ Ýyâ8Ù�ØrÝ Ú Ð�Ør× ßyÕnÚ Î Ó í Ï�Ð�ÏÐ�Ï Ù�ØrÐäâ�Ïnâ_Ï�Ö>Ï�Ð Ü�� Ð�Ð Ó ÏnÙ�ØkÝyâ Ó]á Ý Ú�Ñ × Ú Î¾Ï ßyÕnÚ Î Ó Ù�Ø>Ør×ÛÏnâ ß Ï�×ÛØ í ß Ø�â Ü�Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï>Í(ô Õ�ß ×ÛÏ × Í ×¿Ó ÎSØ í ÓÚ Î¾Ï�Ö Õ × á Ï Ó Ð�ÏnÙ�ØkÐ^â�Ïnâ¤ç Õ ÝyâÈô Õnß ×�Ï × Í°¨ à Ð�ØnÖ Ñ â�Ï Ó�Õ Ö>Ï�Ð Õ�Þ Ï�Ð�Ï Õ â Ñ Ý Þ>Ó]Õ Ýyâ Ú Î¾Ï ÓÇÚ^Õ Ýyâ Õ Ð^â¥â�ÏèÖ ÑÔÕ�Ú�Ñ ØrÝ Ó ã�ØkÐß Ø Ú Î Ú ÎSÏ³Ù�ØrÝ Ú Ð�Ør× Õ ÝTâ Õ Ð�å ßyÕnÚ Î Ó Í�ôaÎSÏYå¥Ï�ÐäÙ á Ð Ü�Õ ÝTâ Õ ×~ÙVØrÎSØk× Ú ÎSÏ�Ð�å¥Ørå�Ï Ú Ï�ÐyÐ�Ï Õ â Ñ Ý Þ>Ó(Õ Ð�ÏaÝSØ Ú�áyÓ Ïnâ
ã�ØrÐ Ú ÎSÏ Ó ÏÈÙ Õ ×ÔÙ á × Õ�Ú�Ñ ØrÝ ÓJÕrÓJÚ ÎSÏ Ó Ï Ú ÎSÏèÐ�å¥Økå¥Ï Ú ÏèÐ Ó í Ï�Ð�Ï áyÓ Ï â ÓÇÑ å à × Ü¥Ú Ø Ñ Ýyâ Ñ Ù Õ�Ú Ï í ÎSÏ�Ý Ú ÎSÏÈâ ÑÛÞrÑ�ÚäÕ ×Ú Î¾Ï�Ð�å¥Økå¥Ï Ú Ï�Ð Ó í Ø á ×~â ß Ï í ÑÛÚ Î Ñ Ý Ú ÎSÏ Ñ Ð ÓRà ÏnÙ Ñ! Ïnâ�Ð Õ Ý Þ Ï>Í#ôaÎ¾Ï ÓÇá¾ß�� ÏnÙ Ú í ÕkÓ â�Ð�Ï Ó�Ó Ïnâ Ñ Ý Ú ï Ó Î Ñ Ð Ú ç� Ï Õ Ý Ó ç Õ Ýyâ ß Ø>Ø ÚäÓ Í � Ï�ã�ØrÐ�Ï Ú ÎSÏ�Ï�� à Ï�Ð Ñ å¥ÏèÝ Ú ç Ú ÎSÏ ÓRáSß�� ÏnÙ Ú¿Ñ Ýyâ Ñ Ù Õ�Ú ÏnâÉÎSÏ í ÕrÓ ØnÖ>Ï�Ð�× Ü í Õ Ð�å Ï�Ö>Ï�Ý
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Õ ã Ú Ï�Ð]Ð�Ï�å Õ�Ñ Ý Ñ Ý Þ�Ó Ï ÕnÚ ÏnâZã�ØrÐ Õ Ý¥ÎSØ á Ð�Í � ÏVã�ØrÐ�Ï Õ ÝyâÈâ á Ð Ñ Ý Þ�Ú ÎSÏXÏ�� à Ï�Ð Ñ å¥Ï�Ý Ú ç�Î Ñ~Ó�ß Ø�â Ü�Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï
Ð�Ïèå Õ�Ñ ÝSÏnâ¥Ù�ØkÝ ÓÇÚäÕ Ý Ú�Õ ÝTâ6ÝSØ¥Ö Ñ~ÓÇÑÛß ×�Ï à ÏèÐ ÓÇà¾Ñ Ð ÕnÚ�Ñ ØrÝ í ÕkÓ Ï�Ö Ñ â�ÏèÝ Ú ç Ú Î¾Ø áSÞ ÎÉÎSÏ3Ù�× ÕnÑ å¥Ï â�Î Ñ~Ó ã�ØrÐ�Ï�ÎSÏ Õ âã�Ï�× Ú å¥Ø Ñ~ÓRÚXß ÏVã�ØrÐ�Ï Ñ å¥åÈÏ�Ð ÓRÑ ØrÝ Õ Ýyâpâ á Ð Ñ Ý Þ¥Ú ÎSÏ¿Ï Õ Ð�× Ü'àyÕ Ð Ú Ønã Ú ÎSÏZÏ�� à Ï�Ð Ñ å¥Ï�Ý Ú Í³ôaÎ Ñ~Ó í Ø á ×~â Ó Ï�Ï�åÚ Ø Ñ ÝTâ Ñ Ù ÕnÚ Ï Ú ÎSÏ ÓÇáSß�� Ï Ù Ú í ÕrÓ ÝSÏ Õ ÐXÎ Ñ~Óaà Î ÜSÓRÑ Øk×�Ø ÞkÑ Ù Õ × Ú Øk×�Ï�Ð Õ ÝyÙ�Ï Ú ØÈÎSÏ Õ�ÚXß Ï�ã�ØkÐ�Ï�Ð�Ï Ó ØrÐ Ú�Ñ Ý Þ�Ú Ø_Ø à Ï�ÝÓ í Ï Õ�Ú�Ñ Ý Þ Í

ô Õ�ß ×�Ï × Í°z À � Õ × Ñ�ß Ð Õ�Ú�Ñ ØrÝ8Ø�ãîâ Ñ�ÞkÑ�ÚäÕ × Ú Î¾Ï�Ð�å¥Økå¥Ï Ú Ï�Ð Ó Í
ô»Ð ÑÔÕ × õ>Ï�Ý Ó ØrÐ�ó õ Ï�Ý Ó ØkÐ � õ>Ï�Ý Ó ØrÐ � õ Ï�Ý Ó ØkÐ_A õ>ÏèÝ Ó ØkÐ^ë � Ö>Ï Íó � z�Í!Ó ë � z�Í�Ó>ó � z�Í!Ó�z � z�Í!Ó�z � z�Í × ó � z�Í�ÓIz� � Ó>Í�¨IA � Ó>Í × Ó � Ó>Í�¨IA � Ó Í�¨kë � Ó>Í�¨�¨ � Ó>Í°¨�A� A � Í®ënÓ A � Í�A>ë A � Í®ëIA A � Í®ëIA A � Í®ë�¨ A � Í ë�AA � ASÍ�óèë � ASÍÛó�Ð � ASÍ�óBA � A¾Í�óBA � ASÍ�ó�¨ � ASÍÛó
A
ë � z�Í�znÓ � z�Í°z�A � z�Í�znÓ � z�Í�z�¨ � z�Í!Ó × � z�Í°z�¨z � ¨�Í � ó � ¨�Í � A � ¨�Í � Ð � ¨�Í � ¨ � ¨�Í � ë � ¨�Í � ÐÓ A*Ð�Í�Ð�Ð � ¨�Í°¨�A A*Ð�Í�Ð�ó AnÐ�Í�Ð�Ð A*Ð�Í�ÐnÓ A*Ð�Í°Ð�Ð× A*Ð�Í × Ó A*Ð�Í�ÓI¨ A*Ð�Í × Ó AnÐ�Í × ë A*Ð�Í�¨ � A*Ð�Í × z

Ø � Ó Ï Ú Ð�Í�Ð�Ð Ð�Í�Ð�z Ð�Í�Ð�Ð Ð�Í�Ð�Ð ï®Ð�Í°Ð�z

ô Õ�ß ×ÛÏ × Í!Ó À ô Ïèå à Ï�Ð ÕnÚ�á Ð�Ï�Ù�Ørå à ÏèÝ Ó�ÕnÚ Ïnâ Ú Î¾Ï�Ð�å Õ ×¤Ù Õ�àyÕ Ù Ñ�ÚRÜ Ønã í Õ�Ú Ï�Ð
/2,Bæ¸o�í /102,BèBæfë�ì�3=ë
o�ënê�.î+/�
m Ö C� ��5� z ASÍ�óIÓ ×��� Ó ASÍ�óIÓ ×����× ASÍ�óIÓ × A� ¨ ASÍ�óIÓ × ëA*Ð ASÍ�óIÓ × zA¾ó ASÍ�óIÓ × ÓA � ASÍ�óIÓ × ¨A � ASÍ�óIÓI¨�óA�A ASÍ�óIÓI¨ �A ë ASÍ�óIÓI¨kë

ÕSØrÐ_Ï Õ Ù¬Î � Ð�Ð Ó ÏnÙ�ØkÝyâ Ú�Ñ å�Ï à Ï�Ð Ñ Ø�âéç Ú ÎSÏ'ÎSÏ Õ�Ú ×�Ø Ó�Ó Ø�ã�Ï Õ Ù^Î ßyÕ�Ú Î í ÕrÓ Ù Õ ×~Ù á × Õ�Ú Ïnâ áyÓRÑ Ý ÞpÚ ÎSÏÚ Ïèå à Ï�Ð ÕnÚ�á Ð�Ï�Ù�ØkÐ�Ð�ÏnÙ Ú Ï â Ú ÎSÏ�Ð�å Õ ×¤Ù Õ�àTÕ Ù ÑÛÚÇÜ Ønã í ÕnÚ Ï�Ð ê Ó Ï�Ï�ô Õnß ×�Ï × Í!Ó�� � A �r� ì^ÍNô Õnß ×�Ï × Í�ó�Ð Ó ÎSØ í ÓaÚ ÎSÏÕ Ö>Ï�Ð ÕnÞ Ï Ú Ï�å à ÏèÐ Õ�Ú�á Ð�ÏYØ�ã Ú ÎSÏ�ÙVØrÝ Ú Ð�Øk× ßyÕnÚ Î'â á Ð Ñ Ý Þ Ï Õ Ù^Î � Ð�Ð Ó ÏnÙ�ØkÝyâ à Ï�Ð Ñ Ø�â�Ö>ÏèÐ ÓÇáTÓîÚ ÎSÏ�Ù Õ ×ÔÙ á × ÕnÚ Ïnâ
ÎSÏ ÕnÚ ×�Ø Ó�Ó â á Ð Ñ Ý Þ_Ú Î Õ�ÚJà Ï�Ð Ñ Ø�âéÍ]ô Õ�ß ×ÛÏ × Í�ókó Ó ÎSØ í Ó�Õ_ÓRÑ å Ñ × Õ Ð ÚäÕ�ß ×ÛÏ�ã�ØrÐ Ú ÎSÏ�ã�ØrÐ�Ï Õ Ð�å ßyÕ�Ú Î ß¾áSÚJÕ × Ó ØÑ ÝTÙ�× á â�Ï Ó�Ú Î¾Ï�ÎSÏ Õ�Ú ×ÛØ Ó�Ó ã�ØrÐ Ú ÎSÏ¥ÙVØrÝ Ú Ð�Øk× ßyÕ�Ú Î Ñ Ý Ú Ï�Ð à Ør× ÕnÚ Ïnâ Ú Ø Ú ÎSÏ Ú Ïèå à Ï�Ð ÕnÚ�á Ð�ÏZØ�ã Ú ÎSÏ_ã�ØrÐ�Ï Õ Ð�å



Knß°¹jß�I�DTÝ;ÞJ 8EH£�Þ¸ÝJ¡_¢�£¤E�I�PBàXW{PRW{E�á(àµÞ�Ý�E4Þ�  ºãÝNEäÞ³E�Â�£�Ý�ÜµàX pG�¢XI�Ý=Þ óèëÒÓ
ô Õnß ×�Ï × Í ×�À � Õ × Ñ�ß Ð Õ�Ú Ï â Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï�Ð�Ï Õ â Ñ Ý Þ>Ó ã�ØrÐJÙVØrÝ Ú Ð�Øk× Õ Ýyâ¥ã�ØrÐ�Ï Õ Ð�å ßyÕ�Ú Î Ó Í

� ØrÝ Ú Ð�Ør× � Ð�åô Ñ å¥Ï õ>ÏèÝ Ó ØkÐ�ó õ>Ï�Ý Ó ØrÐ A � Ï�ÐäÙ á Ð Ü õ>Ï�Ý Ó ØrÐ � õ Ï�Ý Ó ØkÐ � � ×~Ù�ØkÎSØr×ê�Ó Ï Ù�ì ê�m Ö ì ê�m Ö ì ê m Ö ì ê�m Ö ì ê m Ö ì ê m Ö ìÐ A � Í®ë × A � Í°zrë A � Í°z�Ð A � Í�¨ × ï^Í�� A � Í°Ð�Ð� Ð�Ð A � Í�ó � A � Í ��� A � Í � Ð A � ÍDA � A � Í®ënÓ A � Í°Ð�ÐAnÐ�Ð ASókÍ!ÓIÐ ASórÍ�Ónë ASórÍ°z�Ð A¾órÍ�¨�ó A � Í�ÐIA ASórÍ°Ð�Ðz�Ð�Ð ASókÍ � ó ASórÍ � ó ASórÍ�AnÐ A¾órÍDA ë ASókÍ®ë�Ð ASórÍ°Ð�Ð× Ð�Ð AnÐ�Í × z AnÐ�Í°¨ � ASórÍ°Ð�Ð A¾órÍ�ó � AnÐ�Í�¨ � AnÐ�Í ë�Ð
ó�Ð�Ð�Ð AnÐ�ÍDAnz AnÐ�Í�A × AnÐ�Í°z�Ð A*Ð�ÍDA*¨ AnÐ�Í®ë�¨ AnÐ�Í°Ð�Ð
ó � Ð�Ð AnÐ�Í�óró AnÐ�ÍÛó � AnÐ�Í � Ð A*Ð�Í ��× AnÐ�Í�Ðkë � ¨�Í ë�Ð
ó
A*Ð�Ð � ¨�Í!Ó�Ó � ¨�Í�ÓI¨ � ¨�Í × Ð � ¨�Í!Ó�¨ � ¨�Í ×�× � ¨�Í � Ð
ó�z�Ð�Ð � ¨�Í � ¨ � ¨�Í�A�A � ¨�Í ë�Ð � ¨�ÍDA�A � ¨�Í®ë � ��× Í × Ð
ó × Ð�Ð � ¨�Í�Ð�z � ¨�ÍÛóró � ¨�ÍÛó�Ð � ¨�Í�ókó � ¨�Í�ó�¨ ��× Í ë�Ð� Ð�Ð�Ð ��× Í!Ó�Ó ��× Í�Ó�Ó ��× Í�ÓIÐ ��× Í!Ó�¨ ��× Í × ¨ ��× Í°Ð�Ð��� Ð�Ð ��× ÍDA�A ��× Í ë�Ð ��× Í�AnÐ ��× Í®ë�ó ��× Í�z � � Ó>Í ë�Ð� A*Ð�Ð ��× Í�Ð × ��× ÍÛó
A ��× Í°Ð�Ð ��× Í � ó ��× Í � ó � Ó>Í°Ð�Ð� z�Ð�Ð � Ó Í!ÓI¨ � Ó>Í × ó � Ó>Í × Ð � Ó>Í�¨kë ��× Í�Ðkë � Ó>Í°Ð�Ð��× Ð�Ð � Ó Í®ë � � Ó>Í ë � � Ó>Í�AnÐ � Ó>Í�z × � Ó Í!Ó�¨ � z�Í ë�Ð� Ð�Ð�Ð � Ó Í � ó � Ó>Í � z � Ó>Í � Ð � Ó>ÍDA ë � Ó Í®ënÓ � z�Í ë�Ð��� Ð�Ð � z�Í�¨�ó � z�Í°¨rë � z�Í°¨�Ð � Ó>Í ��� � Ó Í � Ð � z�Í°Ð�Ð� A*Ð�Ð � z�Í�z�ó � z�Í°zÒÓ � z�Í × Ð � Ó>Í�Ð�ó � Ó Í�Ðkë � z�Í°Ð�Ð� z�Ð�Ð � z�Í � ó � z�Í � ë � z�Í�AnÐ � z�Í!Ó�A � z�Í ×�� � ë�Í × Ð��× Ð�Ð � z�Í�ÐÒÓ � z�ÍÛóró � z�Í°Ð�Ð � z�Í®ëkë � z�Í�zIA � ë�Í�ÓIÐ

ßyÕnÚ Î»Í�ôaÎSÏ_× ÕkÓÇÚ Ï�Ý Ú Ð Ü Ø�ã Ú ÎSÏ ÚäÕ�ß ×ÛÏ Ó Î¾Ø í ÓJÚ ÎSÏ3â Ñ!� Ï�Ð�Ï�ÝyÙ�Ï Ñ Ý8ÎSÏ ÕnÚ ×�Ø Ó�Ó�ß Ï Ú í ÏèÏ�Ý Ú ÎSÏ3Ù�ØrÝ Ú Ð�Ør× Õ Ýyâã�ØrÐ�Ï Õ Ð�å ßyÕ�Ú Î Ó Í Õ Ñ�Þká Ð�Ï × ï�A à ×�Ø ÚäÓ�Ú ÎSÏÈÎSÏ ÕnÚ ×ÛØ Ó�Ó Ï Ó ã�ØrÐ ß Ø Ú Î ßyÕ�Ú Î Ó â á Ð Ñ Ý Þ6Ú ÎSÏ_Ï�� à Ï�Ð Ñ å¥Ï�Ý ÚJÕ ÝyâÕ ÑÛÞrá Ð�Ï × ïRë Ó ÎSØ í ÓaÚ Î¾Ï Ñ ÝyÙ�Ð�Ï ÕrÓ Ï Ñ ÝÈÎSÏ ÕnÚ â Ñ~Ó�ÓÇÑ�àTÕ�Ú�Ñ ØrÝ'Ù Õ�áyÓ Ïnâ ß�Ü Ù�ØkÝyâ á Ù Ú�Ñ ØkÝ Ú ÎSÐ�Ø áSÞ Î Ú Î¾Ï�ã�ØrÐ�Ï Õ Ð�åpÍ
±³²#öX²#" 9���:Z¹�<¾½_\+¹»·a¼¾ð;~�ñ�½ ^�º $%^�^�½�¶
·
& Ø Ú Ï Ú Î ÕnÚ�Õ ��æ�Ý¾Ï�ÏI�_Ø�Ù�Ù á Ð ÓaÑ Ý Õ Ñ�Þká Ð�Ï × ïRë ÕnÚJÕ�àSà Ð�ØI� Ñ å Õ�Ú Ï�× Ü AnÐ��®ë mÚÖ Í � ß ØnÖ>Ï Ú Î Ñ~ÓaÚ Ïèå à Ï�Ð ÕnÚ�á Ð�Ï>çÚ Î¾ÏUã�ØkÐ�Ï Õ Ð�å ßTÕ�Ú Î Ó Ï�Ïèå Ó
Ú ØÈâ Ñ~Ó�ÓÇÑ�àTÕ�Ú Ï çSØrÝ Õ Ö>Ï�Ð ÕnÞ Ï>ç»ó � � × h å¥ØkÐ�Ï Ú Î Õ Ý Ú ÎSÏ¿Ù�ØkÝ Ú Ð�Øk× ßyÕ�Ú Î»Í(�JÝyâ�Ï�ÐAnÐ m
Ö Ú ÎSÏ¥ã�ØkÐ�Ï Õ Ð�å ßyÕnÚ Î Ñ~ÓÈÕ Ù Ú�áyÕ ×Û× Ü â ÑÔÓ�ÓRÑ�àyÕnÚ�Ñ Ý Þ ×�Ï Ó�ÓZÚ Î Õ Ý Ú Î¾ÏpÙ�ØkÝ Ú Ð�Ør× ßTÕ�Ú Î Í õ á Ù¬Î Õ â�Ð ÕkÓÇÚ�Ñ Ù
Ù^Î Õ Ý Þ Ï í Ø á ×~â ß ÏXÏ�� à ÏnÙ Ú Ï â Õ Ð�Ø á Ýyâ � Ó m
Ö ç í ÎSÏ�Ý Ú ÎSÏ ÓRáSß�� ÏnÙ Ú H Ó»ß Ø�â Ü Ù�Ø á ×~â ß ÏXÎSÏ ÕnÚ�Ñ Ý Þ�Ú ÎSÏ í Õ�Ú Ï�Ð�çßSáSÚ í Î Ü í Ø á ×Ôâ ÓRá Ù^Î ÕZÓRá âSâ�Ï�Ý�Ù^Î Õ Ý Þ Ï�Î ÕnàSà Ï�Ý Õ Ð�Ø á ÝTâZA*Ð m
Ö d�Õ Ñ Ð ÓRÚ ç Ú Î¾Ï Õ å¥Ø á Ý Ú Ø�ã ß ×ÛØ>Ø�â Ú Î ÕnÚÑ~Óéà¾á å à Ïnâ Ú Ø Ú ÎSÏ ÓÇá ÐRã Õ Ù�Ï]Ö>Ï Ñ Ý Ó»Õ ÝTâ Õ Ð Ú Ï�Ð Ñ Ï Ó Ønã Ú Î¾Ïîã�ØkÐ�Ï Õ Ð�å â�ÏnÙVÐ�Ï ÕkÓ Ï Ó»ÕkÓ�Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ïîâ�ÏnÙ�Ð�Ï ÕrÓ Ï Ó Í� ÓRÑ å Ñ × Õ Ð ß Ð�Ï Õ æ à Ø Ñ Ý ÚZÑ~Ó Ø ßyÓ Ï�Ð�Ö>Ï â Ñ Ý Ú ÎSÏ�× Ñ�Ú Ï�Ð ÕnÚ�á Ð�Ïp� ó �n� ã�ØrÐ ß ×�Ø>Ø�âÉ�yØ í Õ�Ú¿Ú Î ÑÔÓHÚ Ïèå à Ï�Ð ÕnÚ�á Ð�Ï>Í��Ø í ÏèÖ>Ï�Ð�çnÏ�Ö>Ï�Ý ÞkÑ Ö>Ï�Ý Ú Î Õ�ÚYÚ ÎSÏ ß ×ÛØ>Ø�â��yØ í å Õ�Ü�ß Ï ÓRÑ�Þ Ý Ñ! Ù Õ Ý Ú × Ü Ð�Ïnâ á Ù�Ïnâ Õ�Ú]Ú ÎSÏ Ó Ï Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï Ó ç



ó�ë × Ü�DFEHGJI�Ý;ÞLKnßMD%ÝNE�I�O�PRQSQSPRGTEUI�PBàXW�áiàµÞÃÂRàXOZ[]\�Ü�Ý]W_I�Ý=Þ¸Ý]O$O%ÝJ`aPBÜ�Ý]Q
ô Õ�ß ×ÛÏ × Í°¨ À � Ö>Ï�Ð Õ�Þ Ï Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï�Ð�Ï Õ â Ñ Ý Þ>Ó(Õ ÝTâ ÓÇÚäÕ Ýyâ Õ Ð^â_â�Ï�Ö ÑÔÕ�Ú�Ñ ØrÝ Ó ã�ØkÐ Ú ÎSÏYÙ�ØrÝ Ú Ð�Ør× Õ Ýyâ�ã�ØrÐ�Ï Õ Ð�åßyÕnÚ Î Ó

ô Ñ å¥Ï � Ö>Ï Í�Ù�ØkÝ Ú Ð�Ør× � Ö>Ï>Í Õ Ð�å õ h Ù�ØkÝ Ú Ð�Ør× õ h$Õ Ð�åê � «�¥�ì ê m Ö ì ê�m Ö ì ê�m Ö ì ê m Ö ìÐ A � Í�z�ó A � Í�¨ × Ð�Í°Ðrë Ð�Í�Ð�Ð� Ð�Ð A � Í�ó × A � Í®ë�Ð Ð�Í°ÐÒÓ Ð�Í�ó�ÐAnÐ�Ð ASókÍ!Ó � ASókÍ�¨ × Ð�Í°Ð�A Ð�Í�Ð�¨z�Ð�Ð ASókÍ � ó ASókÍDA × Ð�Í°Ð�Ð Ð�Í�Ð �× Ð�Ð AnÐ�Í × ¨ ASókÍ�Ð � Ð�Í°Ðrë Ð�Í�ó
A
ó�Ð�Ð�Ð AnÐ�ÍDA�Ó AnÐ�Í®ë�A Ð�Í°Ð � Ð�Í�ÐÒÓ
ó � Ð�Ð AnÐ�Í�ó � AnÐ�Í�ó�Ó Ð�Í°Ð � Ð�Í�ó�z
ó
A*Ð�Ð � ¨�Í!Ó × � ¨�Í × A Ð�Í°Ð � Ð�Í�Ð�z
ó�z�Ð�Ð � ¨�ÍDA¾ó � ¨�ÍDAn¨ Ð�Í°Ð�A Ð�Í�Ð�z
ó × Ð�Ð � ¨�Í�Ð × � ¨�Í�ó�ë Ð�Í°Ð�A Ð�Í�Ð�z� Ð�Ð�Ð ��× Í!Ó�Ó ��× Í × A Ð�Í°Ð�Ð Ð�Í�ÐÒÓ��� Ð�Ð ��× ÍDA�Ó ��× Í®ëÒÓ Ð�Í°Ðrë Ð�Í�Ð ×� A*Ð�Ð ��× Í�ókó ��× Í � z Ð�Í°Ðrë Ð�Í�ÐÒÓ� z�Ð�Ð � Ó Í × Ð ��× Í�Ð�Ð Ð�Í°Ð � Ð�Í�ÐÒÓ��× Ð�Ð � Ó Í®ë � � Ó Í!Ó�A Ð�Í°Ð�Ð Ð�Í�Ð ×� Ð�Ð�Ð � Ó Í ��� � Ó Í®ë�ó Ð�Í°Ð�A Ð�Í�Ð ×��� Ð�Ð � z�Í�¨ � � Ó Í � z Ð�Í°Ð � Ð�Í�Ð�z� A*Ð�Ð � z�Í�zIA � Ó Í�Ð � Ð�Í°Ðrë Ð�Í�Ð �� z�Ð�Ð � z�Í ��� � z�Í!Ó × Ð�Í°Ð � Ð�Í�Ð�z��× Ð�Ð � z�Í�Ð�¨ � z�Í�z�Ð Ð�Í°Ð � Ð�Í�Ð�z� Ö>Ï>Í Ð�Í°Ð � Ð�Í�ÐÒÓ

í Î Ü_Ó Î¾Ø á ×Ôâ Ú ÎSÏ à Ð�Ï Ó Ï�ÝyÙ�ÏYØ�ã Ú Î¾Ïaã�ØrÐ�Ï Õ Ð�å Ñ ÝSÎ Ñ�ßSÑÛÚ ÎSÏ Õ�Ú â Ñ~Ó�ÓÇÑ�àTÕ�Ú�Ñ ØrÝ ß Ï�ã�ØkÐ�Ï Ú Î¾Ï í Õ�Ú Ï�Ð ßyÕ�Ú Î�Ð�Ï Õ Ù^ÎSÏ Óß Ø�â ÜpÚ Ïèå à Ï�Ð ÕnÚ�á Ð�Ï�d sJß Ö Ñ Ø áyÓ × Ü ç ÓRÑ ÝyÙVÏ Ú ÎSÏ ÓRáSß�� ÏnÙ Ú H Ó�ß Ø�â ÜpÚ Ï�å à Ï�Ð ÕnÚ�á Ð�Ï_â Ñ â6ÝSØ Ú Ï��¾Ù�Ï�Ï â � Ó m Ö çÚ Î¾ÏZã�ØrÐ�Ï Õ Ð�å�Ù�Ø á ×~â6ÝSØ ÚHß Ï Õ âSâ Ñ Ý Þ ÎSÏ ÕnÚ�Ú Ø Ú ÎSÏ ßyÕ�Ú Î»Í 
 Ý ÓRÚ Ï Õ âéç Ú Î¾ÏZã�ØrÐ�Ï Õ Ð�å.× Ñ æ>Ï�× Ü¥ß ×�Ø�Ù^æ>Ïnâ Ú ÎSÏ
Ý ÕnÚ�á Ð Õ ×�Ð Õ â ÑÔÕ�Ú�Ñ Ö>Ï>çyÙ�ØkÝ�Ö>ÏnÙ Ú�Ñ Ö>Ï ç Õ Ýyâ6Ï�Ö Õ�à ØkÐ Õ�Ú�Ñ Ö>Ï¿ÎSÏ Õ�Ú â Ñ~Ó�ÓÇÑ�àTÕ�Ú�Ñ ØrÝ8Ø�ã Ú ÎSÏ ßyÕ�Ú Î»Í�ô»Ø'Ù�Økå à Ï�Ý Ó�Õ�Ú Ï
ã�ØrÐ Ú Î Ñ~Ó Ï � ÏnÙ Ú ç Ú ÎSÏZÐ�Ï ÓÇá × Ú^Ó å áyÓRÚXß Ï¿Ø � Ó Ï Ú�ß�ÜAÕ å Ñ Ý Ñ å á å Ø�ã�ó � h�ç Ú Î¾ÏZâ Ñ!� Ï�Ð�ÏèÝyÙ�Ï ß Ï Ú í Ï�Ï�Ý Ú ÎSÏßyÕnÚ Î ÓYÕ�Úaß Ø�â Ü�Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï>Í(ôaÎ ÑÔÓ  yÞká Ð�Ï à Ð�ØnÖ Ñ â�Ï Ó]Õ ×�Ø í Ï�Ð ß Ø á Ýyâ Óaß ÏnÙ ÕnáyÓ Ï Ú ÎSÏJ× Ñ å ßyÓ(Õ Ð�Ï�Ø�ã Ú Ï�Ýæ>Ï àSÚNÕ�ÚîÕ�Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï]×ÛØ í Ï�Ð Ú Î Õ Ý Ú ÎSÏ � Ó m Ö Ù�ØrÐ�Ï Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï>Í(ôaÎ áyÓ ç Ú Î¾Ï Ú Ø Ú^Õ ×SÎSÏ ÕnÚ Ù�ØrÝTâ á Ù Ú ÏnâÕ í Õ�Ü¥ß�Ü¥Ú Î¾ÏUã�ØkÐ�Ï Õ Ð�å ÑÔÓXÕ�àSà Ð�ØI� Ñ å Õ�Ú Ï�× Ü���� h ÕnÚ ASór� ë m Ö Í

ôaÎ Ñ~Ó Ï�� à ÏèÐ Ñ å�Ï�Ý ÚäÕ ×»Ð�Ï ÓÇá × Ú�Ñ~Ó�ÓÇÑÛÞ Ý Ñ� Ù Õ Ý Ú × ÜtÓ å Õ ×�×ÛÏ�Ð Ú Î Õ Ý Ú ÎSÏ à Ð�Ï â Ñ Ù Ú Ïnâ ��× h Ønã Ú ÎSÏÈå¥Ø�â�Ï�× Í��Ø í ÏèÖ>Ï�Ð�ç Ñ Ý Ú ÎSÏ_å¥Ø�â�Ï�× í Ï ÕrÓ�ÓÇá å¥Ï â Ú Î Õ�Ú�Ú ÎSÏ Ñ Ý Ú Ï�Ð Ñ ØrÐJØ�ã Ú Î¾Ï Õ Ð�å í Ø á ×~â ß Ï_ÎSÏ�×ÔâpÙ�ØrÝ ÓÇÚ^Õ Ý Ú¿ÕnÚ� Ó m Ö Í 
 Ý Õ Ù Ú�áyÕ × ÑÛÚÇÜ ç Ú ÎSÏ Ñ Ý Ú Ï�Ð Ñ ØrÐ�å áyÓ Ù�×�Ï�å ÕkÓ�Ó Ønã Ú Î¾Ï Õ Ð�å í Ñ ×�×�Ð�Ï Õ Ù^Î ��×km Ö í ÎSÏ�Ý Ú Î¾ÏZã�ØrÐ�Ï Õ Ð�åÑ~Ó�ÓRáSß å¥Ï�Ð Þ Ïnâ Ñ Ý í Õ�Ú Ï�Ð ÕnÚHÚ Ï�å à Ï�Ð Õ�Ú�á Ð�Ï Ó�Õnß Ø�Ö>Ï AnÐ m Ö �Có � ç�A*¨ � Í l#Ñ�Ú Î Ú Î Ñ~Ó Ù¬Î Õ Ý Þ Ï ç Ú ÎSÏÈå¥Ø�â�Ï�×à Ð�Ïnâ Ñ Ù Ú^Ó_Õ�à¾à Ð�ØI� Ñ å ÕnÚ Ï�× Üã��� h Ø�ãUÎSÏ Õ�Ú Ù�ØkÝyâ á Ù Ú�Ñ ØkÝ»ç í Î Ñ Ù¬Î!Ù�×ÛØ Ó Ïè× Ü å Õ�Ú Ù¬ÎSÏ ÓHÚ Î¾Ï6Ï�� à Ï�Ð Ñ å¥Ï�Ý Ú^Õ ×
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ô Õnß ×�Ï × Í�ó�Ð À ��Ï Õ�Ú ×�Ø Ó�Ó Ø�ãYÙVØrÝ Ú Ð�Øk× ßyÕnÚ Î»Í
ô Ñ å¥Ï � Ö>Ï>Í Ú Ï�å à Í ��Ï Õ�Ú ×�Ø Ó�Óê�Ó ÏnÙ�ì ÙVØrÝ Ú Ð�Øk× ßyÕ�Ú Î ê�m Ö ì ê x ì� Ð�Ð A � ÍDA*Ð ó × ó�Ó × Í°zrëA*Ð�Ð ASókÍ�¨kë ó�¨�Ð�óBASÍ�A>ëz�Ð�Ð ASókÍ®ë � óIÓ � A � Í × ë× Ð�Ð ASókÍ�ó�Ð óIÓ � A � Í × ë
ó�Ð�Ð�Ð AnÐ�Í�z × óIÓ�ÓIz�Ð�Í�Ónë
ó � Ð�Ð AnÐ�Í � ¨ óBAnz � z�Í ë�Ð
ó
A*Ð�Ð � ¨�Í�¨kë óBA � Ð × Í°z�Ð
ó�z�Ð�Ð � ¨�Í�z�Ð óèë � ë � Í � ë
ó × Ð�Ð � ¨�Í � ë ó � ÓI¨�Ð�Í�ÓIÐ� Ð�Ð�Ð ��× Í�¨ � ó � ó�z � Í × ë��� Ð�Ð ��× Í�z � ó � ë � Ó>Í°Ð�Ð� A*Ð�Ð ��× Í � ¨ óèë�Ð�A*Ð�Í × Ð� z�Ð�Ð � Ó Í�¨kë ó � ¨rë�órÍ × Ð��× Ð�Ð � Ó Í�z�z ókó�z�¨ × Í�AnÐ� Ð�Ð�Ð � Ó Í ��× ókó�¨�ÐnÓ>Í � Ð��� Ð�Ð � Ó Í�Ð × ó � Ó�A � Í°¨�Ð� A*Ð�Ð � z�Í!Ó × ó � óró�z�Í � Ð� z�Ð�Ð � z�ÍDA × ó � ¨rë�órÍ × Ð��× Ð�Ð � z�Í � ó ó�Ð�Ð � Ó>Í � Ð
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Bath Temperature in Degrees CelciusÕ ÑÛÞrá Ð�Ï × ï�A À ��Ï Õ�Ú ×ÛØ Ó�Ó ã�Ð�Ørå ã�ØkÐ�Ï Õ Ð�å ê Ø�ì Õ Ýyâ8Ù�ØrÝ Ú Ð�Ør× ê o�ì í Õ�Ú ÏèÐ ßyÕ�Ú Î Ó Í



ó�z�Ð Ü!��������Ý;Þ¡ nß¢�%Ý£���g¤�¥�¦�¦�¥��§�¨�!¥Bà%©�áiàµÞÃÂRà%¤Oª7«�Ü�Ý7©Z��Ý=Þ¸Ý7¤¬¤%Ý�­®¥BÜ�Ý7¦
ô Õ�ß ×�Ï × ÍÛóró À ��Ï ÕnÚ ×�Ø Ó�Ó Ø�ã(ã�ØrÐ�Ï Õ Ð�å ßyÕnÚ Î'Ö>Ï�Ð ÓÇáyÓaÚ ÎSÏ�ÝSØrÐ�å Õ × Ñ�ö Ïnâ�Ù�ØrÝ Ú Ð�Ør× ßyÕnÚ Î»Í

ô Ñ å¥Ï � Ö>Ï Í Ú Ïèå à � Ð�å ßyÕnÚ Î & ØrÐ�åpÍ(Ù�ØrÝ Ú Ð�Ør× ��Ï ÕnÚ ×�Ø Ó�Ó â Ñ!� Ï�Ð�ÏèÝyÙ�Ïê�Ó ÏnÙ�ì Õ Ð�å ßyÕ�Ú Î ê m Ö ì ÎSÏ ÕnÚ ×�Ø Ó�Ó�ê x ì ßyÕnÚ Î6Î¾Ï Õ�Ú ×ÛØ Ó�Ó�ê x ì Ö Ñ~Õ ÙVØrÝyâ á Ù Ú�Ñ ØrÝ ê h$ì� Ð�Ð A � Í!Ó�A � Ð�Ð × ë�Í ��� ó�Ó ë � órÍ � z ó � Í�Ó�ÓAnÐ�Ð A � Í � A � ó�¨ � ¨�Í!Ó ë ó × AjÓ ë�Í�zIA óIÓ>Í ���z�Ð�Ð ASókÍ!Ó � � Ð × ¨rë�Í�Ð�Ð ó × ó
A�Ó>ÍDA � ó � Í�Ó�A× Ð�Ð ASókÍ � ë ó�¨�Ð�ó
A¾ÍDA ë ó�Ó � A � Í × ë × Í � z
ó�Ð�Ð�Ð AnÐ�Í!Ó × � Ð�Ðrë�¨�Í � Ð ó�Ó�z�z�órÍ × Ó ókórÍ°¨�¨
ó � Ð�Ð AnÐ�Í � ë ó�ë�zÒÓ>ókÍ � ë ó�ë�ó�Ð�z�Í!Ó ë � Í ×��
ó
AnÐ�Ð AnÐ�Í�Ð�Ð ó � ÓI¨�Ð�Í!Ó�Ð ó
A � Ó órÍDA�A ï � ÍDA*Ð
ó�z�Ð�Ð � ¨�Í�z�z ó
A*z � z�Í®ë�Ð ó�ë�Ð�z � Í®ëkë ï � Í�ó ×
ó × Ð�Ð � ¨�Í ��� ó � ¨�¨�¨�Í�zkë ó
A*Ð ×�� Í!Ó�Ð ï6Ð�ÍDA �� Ð�Ð�Ð � ¨�Í�Ð�Ð ó � ¨rë�A¾Í�¨�Ð ó ��� ¨ × Í!Ó�Ð ï^ókÍ!Ó ���� Ð�Ð ��× Í!Ó�Ð óróBAn¨ � Í � ë ó � ÓIÐ�¨�Í�Ð�Ð ï6z�Í�Ð ×� AnÐ�Ð ��× ÍDA¾ó ó � Ó�A � Í�¨�Ð ó
A*Ð�¨nÓ>Í�ó � ï6z�Í!Ó�Ó� z�Ð�Ð ��× Í�ó � ó�Ð × z � Í × Ð ó
A*ÐrëIASÍ!Ó�z ï^óèë�Í�¨�z��× Ð�Ð � Ó Í × Ó óró�ÐÒÓ>ókÍ!Ó�Ð ó � ë ×�× Í�Ð�Ð ï_Ó Í®ë ×� Ð�Ð�Ð � Ó Í�z � ¨�A*Ð�Ð�Í®ë�Ð óróIÓ � ASÍ!Ó�A ï^ókórÍ�z ���� Ð�Ð � Ó Í � ¨ ó�ÐIA�A>ë�Í�Ð�Ð óróIÓ � ASÍ!Ó�A ï6z�ÍDA*Ð� AnÐ�Ð � Ó Í�óèë ¨�z�Ð�¨�ÍDAnÐ óró ×�× Ð�Í!Ó�A ï^ókórÍ � z� z�Ð�Ð � z�Í�¨�ó ó�ÐIA�A>ë�Í�Ð�Ð ó ��× Ó × Í®ë�ó ï^ó � Í�óIÓ��× Ð�Ð � z�Í�z�¨ Ó�Ó � ¨�Í � Ð óróIÓ�Ó�z�Í!Ó�A ï � Ð�Í � A
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Bath Temperature in Degrees CelciusÕ Ñ�Þká Ð�Ï × ï�ë À ��Ï ÕnÚ Ù�ØrÝTâ á Ù Ú�Ñ ØrÝ Ú ÎSÐ�Ø áSÞ Îgã�ØkÐ�Ï Õ Ð�å Ö>Ï�Ð ÓÇáyÓ í Õ�Ú Ï�Ð ßyÕ�Ú Î Ú Ï�å à Ï�Ð ÕnÚ�á Ð�Ï>Í



 nß°¹jß°�!�TÝ;ÞJ ±�H£�Þ¸ÝJ¡_¢�£S���!¥Bà%©²¥�©²��á(àµÞ�Ý!�4Þ�  ºãÝ£�äÞ³��Â�£�Ý�ÜµàX ´��¢%��Ý=Þ ó�z�ó
â ÕnÚ^Õ Í sJÚ ÎSÏèÐ�Î á å Õ Ý6× Ñ å ß ÎSÏ Õ�Ú�Ú Ð Õ Ý Ó ã�Ï�Ð�å�Ø�â�Ï�× ÓaÚ Î Õ�Ú�Ñ ÝyÙ�× á â�Ï�å áyÓ Ù�×�Ï�ÎSÏ Õ�Ú�Ñ Ý Þ Î Õ Ö>Ï ß ÏèÏ�Ý àSá¾ß ï
× ÑÔÓ ÎSÏ âHÐ�Ï Ù�Ï�Ý Ú × Ü �Có�Ó�¨ � ç ß¾áSÚ�Ú Î¾Ï Õ�ß ØnÖ>ÏXå¥Ø�â�Ï�× à Ð�ØnÖ Ñ â�Ï Ó�Õ�ÓÇÑ å à ×ÛÏ à Ð�Ïnâ Ñ Ù Ú�Ñ Ö>Ï Ú Ø>Ør× Õ Ýyâ Ñ~Ó�ÓRà ÏnÙ Ñ! Ù Õ ×Û× ÜÚ^ÕnÑ ×ÛØrÐ�Ï â�ã�ØkÐ Ú Î ÑÔÓaÚ^ÕkÓ æ¤Í

l Î Ñ ×ÛÏ Ú Î ÑÔÓ Ï�� à Ï�Ð Ñ å¥ÏèÝ Ú(Ñ Ý�Ö>Ør×ÛÖ>Ïnâ�ØrÝSÏ ÓRáSß�� ÏnÙ Ú ç Ú Î¾Ï�Ð�Ï ÓÇá × Ú^Ó Ù�Ø Ñ ÝyÙ Ñ â�Ï í Ñ�Ú Î Ú Ï�å à Ï�Ð Õ�Ú�á Ð�ÏaÖ>ÏèÐ ÓÇáTÓß ×ÛØ>Ø�â��yØ í Ï�� à Ï�Ð Ñ å¥ÏèÝ ÚäÓ ã�Ð�Ørå Ú ÎSÏJ× ÑÛÚ Ï�Ð Õ�Ú�á Ð�Ï Õ Ýyâ Õ × Ó Ø¿Ù�ØrÐ�Ð�Ï�× Õ�Ú ÏaÝ Ñ Ù�Ï�× Ü í ÑÛÚ Î Ú Î¾Ï�å¥Ø�â�Ï�× à Ð�Ø à Ø Ó ÏnâÕ�ß ØnÖ>Ï>Í & Ø Ú Ï Ú Î ÕnÚ�ÓÇÑ ÝyÙ�Ï Ú Î¾Ï ß Ø�â Ü6ÑÔÓ Ö>ÏèÐ Ü�Õ Ù Ú�Ñ Ö>Ï Ñ Ý8å Õ�Ñ Ý ÚäÕ�Ñ Ý Ñ Ý Þ¿Ñ�Ú^Ó Ù�ØkÐ�Ï Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï>ç ÓÇÑ å Ñ × Õ ÐÕ å�Ø á Ý Ú^Ó Ø�ãYÎSÏ ÕnÚ â Ñ~Ó�ÓRÑ�àyÕnÚ�Ñ ØrÝ6ã�Ð�Økå Ú ÎSÏ�ã�ØrÐ�Ï Õ Ð�å.å Õ�Ü¥ß Ï Õ Ö Õ�Ñ × Õ�ß ×�Ï Ñ Ý Õ ×�× ßSáSÚ�Ú ÎSÏZå¥Ø ÓÇÚ�Õ â�Ö>ÏèÐ Ó Ï
Ù�ØkÝyâ Ñ�Ú�Ñ ØkÝ Ó Í=±�Ö>Ï�Ý ÕnÚXÕ å¥ØrÐ�ÏJÙ�ØrÝ Ó Ï�Ð�Ö ÕnÚ�Ñ Ö>ÏFã�ØkÐ�Ï Õ Ð�å Ú Ïèå à Ï�Ð ÕnÚ�á Ð�ÏXØ�ã � ¨ m
Ö ç Õ�ÓRáSßyÓÇÚäÕ Ý Ú�ÑÔÕ × Õ å¥Ø á Ý Ú
Ø�ãîÎSÏ Õ�Ú í Ñ ×�× ß Ï¿Ù�ØkÝyâ á Ù Ú Ïnâ Õ í Õ�Ü¥ß�Ü¥Ú Î¾ÏUã�ØkÐ�Ï Õ Ð�å ÕkÓ�Ó ÎSØ í Ý Ñ Ý Ú ÎSÏ�å¥Ø�â�Ï�× Õ�ß ØnÖ>Ï>ÍÕSØrÐ�ã áSÚ�á Ð�ÏÈÏ�� à Ï�Ð Ñ å¥ÏèÝ ÚäÓ ç ÕAÚ ÎSÏ�Ð�å Õ ×Û× Ü'àyÕrÓ�ÓÇÑ Ö>Ï¥â á å¥å ÜAÕ Ð�å Ønã Ú ÎSÏ Ó�Õ å¥Ï_Ö>Øk× á å�Ï Õ ÝTâÉÎSÏ ÕnÚ
Ù ÕnàyÕ Ù ÑÛÚRÜZÓ ÎSØ á ×~â ß Ï Ñ Ý Ó ÏèÐ Ú Ï â Ñ Ý Ú Ø Ú ÎSÏJÙ�ØkÝ Ú Ð�Øk× ßyÕ�Ú Î Ú Ø�Ù�Økå à Ï�Ý Ó�ÕnÚ Ïaã�ØkÐ Ú ÎSÏXÐ Õ â ÑÔÕ�Ú�Ñ Ö>Ï>çkÙ�ØrÝ�Ö>ÏnÙ Ú�Ñ Ö>Ï>çÕ ÝTâ Ï�Ö Õnà ØkÐ ÕnÚ�Ñ Ö>ÏpÎ¾Ï Õ�Ú �TØ í ß ×�Ø�Ù^æ>Ïnâ ß�Ü!Ú ÎSÏ ÓRáSß�� ÏnÙ Ú H ÓÈÕ Ð�å�Í 
 Ý Õ â¾â Ñ�Ú�Ñ ØrÝ ç Ú ÎSÏ6ã�ØrÐ�Ï Õ Ð�å ßyÕnÚ Î
å¥Ï ÕkÓÇá Ð�Ï�å¥Ï�Ý Ú^Ó Î Õ Ö>Ï Õ Ý Õ Ö>Ï�Ð ÕnÞ Ï ÓÇÚäÕ Ýyâ Õ Ð^â8â�Ï�Ö Ñ~ÕnÚ�Ñ ØkÝ¥ØnÖ>Ï�Ð Ú í Ñ Ù�Ï Ú Î Õ�Ú Ø�ã Ú Î¾ÏZÙVØrÝ Ú Ð�Øk× ßyÕnÚ Î»ÍYôaÎ ÑÔÓÑ ÝTâ Ñ Ù ÕnÚ Ï ÓaÚ Î Õ�ÚJÚ Î¾Ï í Õ�Ú Ï�Ð ßTÕ�Ú Î Ó�Ó ÎSØ á ×Ôâ ß Ï ÕnÞrÑÛÚ^Õ�Ú Ïnâgå�ØrÐ�Ï Õ�ÞrÞ Ð�Ï Ó�ÓÇÑ Ö>Ï�× Ü Í=Õ Ñ Ý Õ ×�× Ü ç�å¥ØkÐ�Ï ÓRáSß�� ÏnÙ ÚäÓÓ Î¾Ø á ×Ôâ ß Ï áTÓ Ïnâ Ñ Ý Ú Î¾ÏXÏ�� à Ï�Ð Ñ å¥ÏèÝ ÚyÚ Ø�Ö>Ï�Ð Ñ ã Ü�Ú ÎSÏ  Ýyâ Ñ Ý Þ>Ó ÎSÏèÐ�Ï Õ Ýyâ Ñ Ý Ú ÎSÏ ßTÕ Ù^æ Þ Ð�Ø á Ýyâ�× Ñ�Ú Ï�Ð ÕnÚ�á Ð�Ï>Í
±³²#öX²87 µG<Sð]ºy¼S½�ºéð=~_½_^�^j$�¹�^�ð]·�ñ ¶î¼�a�¹�<;ºé¶X¶=~�½�·%c ^j$%c=c]¹�^>¼S½�¶
·T^
g Ñ Ö>Ï�Ý Ú ÎSÏ Õ�ß ØnÖ>Ï�å¥Ø�â�Ï�× ÓXÕ Ýyâ'Ù Õ ×~Ù á × Õ�Ú�Ñ ØkÝ Ó ç Õ ã�ØrÐ�Ï Õ Ð�å Ù�Ørå àSáSÚ ÏèÐ
å Õ ÜÈÞ ÏèÝSÏ�Ð ÕnÚ Ï áSà8Ú Ø

z v� m � xLz v� m�� } o z v�R��� o z v � m�� � xU� Ðih ê�× Í�z � ì
Ñ Ý í Õ Ð�åpç ÓÇÚ�Ñ ×�× ÕnÑ Ð Õ ÝTâ í Ñ�Ú ÎSØ áSÚ�ß Ø�â Ü å¥Ø Ú�Ñ ØkÝ»ÍÈôaÎ Ñ~Ó�Ñ~Ó�ÓRá å¥å Õ Ð Ñ�ö Ïnâ Ñ Ý Õ Ñ�Þká Ð�Ï × ï®z Õ Ýyâ Ñ~Ó�ÓRÑ�Þ ïÝ Ñ� Ù Õ Ý Ú × Ü Î Ñ�Þ Î¾Ï�ÐZÎSÏ Õ�Ú â ÑÔÓ�ÓÇÑÛàyÕ�Ú�Ñ ØkÝ à Ï�Ð ÓRá ÐÇã Õ Ù�Ï Õ Ð�Ï Õ6Ú Î Õ Ý Ú Î ÕnÚ Ø�ã Õ ÝSØrÐ�å Õ × àyÕrÓ�ÓÇÑ Ö>Ïè× Ü Ù�Ø>Ør×ÛÏnâ
ÝSØ Ú Ï ß Ø>Øræ Ù�Ørå àSáSÚ ÏèÐ ê Õ�àSà Ð�ØI� Ñ å Õ�Ú Ï�× Ü A ë�ÐX�� � Ö>Ï�Ð ÓÇáyÓ ó�Ð�Ð��� � ì^ÍM�JÝ�ã�ØrÐ Ú�á Ý ÕnÚ Ï�× Ü ç Ú Î Ñ~Ó Ù Õ ×~Ù á × Õ�Ú�Ñ ØrÝÑ�Þ ÝSØrÐ�Ï Ó]Ó Ï�Ö>ÏèÐ Õ × à Ð Õ Ù Ú�Ñ Ù Õ ×Sã Õ Ù Ú ØrÐ Ó Íaõ Ü å ß Øk×�Î ÕrÓaÕ ×�Ð�Ï Õ â ÜÈÓ ÎSØ í Ý Ú Î¾Ï à Ð Õ Ù Ú�Ñ Ù Õ × ÑÛÚÇÜ Ønã Õ ×ÛØ í Ï�Ð à Ø í ÏèÐã�ØrÐ�Ï Õ Ð�å Ù�Ørå àSáSÚ ÏèÐ í Ñ�Ú Î Õ Ý Ñ Ý ÓRÚ^Õ ×�×�Ï â ßyÕrÓ Ï¥Ø�ã � Ð�ç�Ð�Ð�Ð á Ý Ñ�ÚäÓ í ÑÛÚ Î ��Ý Ñ�Ú ÏnâG¶ Õ Ð^Ù�Ï�×Xõ>ÏèÐ�Ö Ñ Ù�ÏA� �����r� Í��Ø í ÏèÖ>Ï�Ð�ç í Ñ�Ú Î Õ Î ÑÛÞ ÎSÏèÐ à Ø í Ï�Ð�ÙVØrå àSá¾Ú Ï�Ðèç í Ø á ×Ôâ Ú ÎSÏ áyÓ Ï�Ðaã�ÏèÏ�× Ú Î Õ�Ú ASók�®ë m Ö ÑÔÓaÚ Ø>ØÈÎ Ñ�Þ Î ÕZÚ Ï�å�ïà Ï�Ð ÕnÚ�á Ð�Ïaã�ØrÐ Õ�Ó ÎSÏ Õ�Ú Î_ØkÝ Ú ÎSÏaã�ØrÐ�Ï Õ Ð�åVd � ÓÇÑ å à ×�Ï í Õ Ü¿Ú Ø Õ âSâ�Ð�Ï Ó�Ó�Ú Î Ñ~Ó�à Ð�Ø ß ×ÛÏ�å ÑÔÓ�Ú Ø à Ð�ØnÖ Ñ â�Ï Ú ÎSÏáyÓ Ï�Ð í Ñ�Ú Î Õ¥à Î Ü¾ÓÇÑ Ù Õ ×�æ�ÝSØ ßtÚ Ø Õ â ��áyÓÇÚ¿Ú ÎSÏ_å Õ � Ñ å á å Ø à Ï�Ð ÕnÚ�Ñ Ý Þ6Ú Ïèå à Ï�Ð ÕnÚ�á Ð�ÏZØ�ã Ú ÎSÏÈÙVØrå àSá¾Ú Ï�Ðê�á¾àgÚ Ø Ó�Õ ã�Ï�× Ñ å Ñ�ÚäÓ ì Õ Ýyâ Õ å¥Ï Ú ÏèÐ Ó ÎSØ í Ñ Ý Þ_Ú ÎSÏ�ã�Ð Õ Ù Ú�Ñ ØrÝ�Ø�ã(ã á ×�×yã á ÝyÙ Ú�Ñ ØrÝ Õ × ÑÛÚRÜÈÕ Ö ÕnÑ × Õnß ×�Ï Ñ Ý'Ù á Ð�Ð�ÏèÝ ÚÙ�ØkÝyâ Ñ�Ú�Ñ ØkÝ Ó Í!ôaÎ Ñ~ÓZÑ Ý Ú Ï�ÐÇã Õ Ù�Ï¥å Õ æ>Ï ÓHÚ ÎSÏ Ú Ð Õ â�Ï�ï Ø �Lß Ï Ú í Ï�ÏèÝ�ÎSÏ ÕnÚ�Þ Ï�ÝSÏ�Ð Õ�Ú�Ñ ØrÝ Õ ÝTâ:ã á ÝyÙ Ú�Ñ ØkÝ Õ × Ñ�ÚRÜÏ�� à × Ñ Ù Ñ�ÚYÕ Ýyâ Õ Ù�Ù�Ï Ó�ÓÇÑ�ß ×�Ï Ú Ø Ú ÎSÏ áyÓ Ï�ÐèÍ

� ÝSØ Ú ÎSÏ�ÐJÙVØrÝyÙ�ÏèÐ�Ý Ñ~ÓJÓ í Ï Õ�Ú�Ñ Ý Þ_á ÝTâ�Ï�Ð Ú Î¾Ï_Ù�Økå àSáSÚ Ï�Ð Ó ×�Ï�Ï�Ö>Ï�â á Ï Ú Ø�Ï���Ï�Ð Ú�Ñ ØkÝ»Í l#Ñ�Ú ÎSØ á¾Ú�Õ í Õ Üã�ØrÐ Ó í Ï Õ�Ú¥Ú Ø ß Ï6Ð�Ïè×�Ï ÕkÓ Ïnâéç Ú ÎSÏ áyÓ Ï�ÐÈå Õ�Ü Ï�� à ÏèÐ Ñ ÏèÝyÙ�Ï8â Ñ~Ó Ù�ØråÈã�ØrÐ Ú�ÓÇÑ å Ñ × Õ Ð Ú Ø Ú ÎSÏ Ó Ï�Ý Ó�ÕnÚ�Ñ ØrÝÃØ�ãÓ í Ï Õ�Ú�Ñ Ý ÞÈÑ Ý8Ð áSß¾ß ÏèÐ Þ ×ÛØ�Ö>Ï Ó ÍXô»Ø Õ ×�×ÛÏ�Ö ÑÔÕ�Ú Ï Ú Î Ñ~ÓXà Ð�Ø ß ×ÛÏ�åpç ÕÈÚ Î Ñ Ý6× Õ�Ü Ï�ÐXØnã]ÎSÏ ÕnÚ ÙVØrÝyâ á Ù Ú�Ñ Ý Þ ã Õnß Ð Ñ ÙÙ Õ Ý ß Ï áTÓ Ïnâ Ú Ø�� í Ñ Ù^æ�� Ú ÎSÏ í Õ�Ú ÏèÐ Ú Ð Õ�à¾à Ï â á ÝTâ�Ï�Ð Ú ÎSÏJÙ�Ørå àSáSÚ ÏèÐ Ó ×�Ï�Ï�Ö>Ï Í�õ>× ÑÛÚ^Ó(Ó ÎSØ á ×~â ß ÏJâ�Ï ÓRÑ�Þ Ý¾ÏnâÑ Ý Ú Ø Ú ÎSÏ�Ù�Økå àSáSÚ Ï�Ð Ú Ø Õ ×Û×�Ø í Ï�Ö Õnà ØkÐ ÕnÚ�Ñ ØkÝ'Ø�ã Ú Î¾Ï í Õ�Ú ÏèÐ�Í]ôaÎSÏJÐ�Ï ÓRá × Ú�Ñ Ý Þ Ï�Ö Õnà ØkÐ ÕnÚ�Ñ ØkÝ í Ñ ×�× Ñ ÝyÙ�Ð�Ï ÕrÓ ÏáyÓ Ï�ÐJÙ�ØråÈã�ØrÐ Ú³Õ Ýyâ Ñ ÝyÙVÐ�Ï ÕkÓ Ï�Ù�Ø>Øk× Ñ Ý Þ ÍYôaÎSÏ Ó × Ñ�Ú^ÓXÕ × Ó Ø à Ð�ØnÖ Ñ â�Ï Ú Î¾Ï ß Ï�Ý¾Ï  yÚ Ø�ã Õ â¾â Ñ Ý Þ å¥ØkÐ�Ï ÓRá ÐÇã Õ Ù�ÏÕ Ð�Ï Õ_Ú Ø Ú Î¾ÏUã�ØkÐ�Ï Õ Ð�å ÙVØrå àSá¾Ú Ï�Ðèç Ñ ÝTÙ�Ð�Ï ÕkÓÇÑ Ý Þ Ù�Ø>Ør× Ñ Ý Þ Í
l ÎSÏ�Ý Õ Ý Ñ â�×ÛÏUã�ØkÐ�Ï Õ Ð�å�Ù�Ørå à¾áSÚ Ï�Ð ÑÔÓFà¾áSÚ ØrÝ Ñ Ý Ú ÎSÏZå¥ØkÐ�Ý Ñ Ý Þ ç Ñ Ý Ñ�Ú�ÑÔÕ ×»Ï�� à Ø ÓRá Ð�Ï_å Õ�Ü Ù Õ�áyÓ Ï Õ

Ð ÕnàSÑ âtÎSÏ Õ�Ú ×ÛØ Ó�Ó�Ñ Ý Ú ÎSÏ_ã�ØrÐ�Ï Õ Ð�å á Ý Ú�Ñ × Ú ÎSÏ�å Õ Ù^Î Ñ ÝSÏ í Õ Ð�å Ó Í 
 Ý�ØrÐäâ�Ï�Ð Ú Ø Õ Ö>Ø Ñ â ÓÇá Ù¬Î Õ Ù^Î Ñ ×Û× Ñ Ý Þ
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Skin Surface Vein

Skin Surface Artery

Conduction >13.3W

Radiation 3.4W

Natural Convection 3.2W

37  C

41.5  C

o

   o

Õ ÑÛÞrá Ð�Ï × ï®z À ÕTØkÐ�Ï Õ Ð�å ÙVØrå àSá¾Ú Ï�ÐYÎSÏ Õ�Ú â Ñ~Ó�ÓRÑ�àyÕnÚ�Ñ ØrÝ»Í

Ï � ÏnÙ Ú ç Ú ÎSÏJå Õ Ù^Î Ñ ÝSÏJÙ�Ø á ×~â ß Ï Ú�á Ð�ÝSÏnâ�ØkÝ Õ Ýyâ í Õ Ð�å¥Ïnâ ß Ï�ã�ØrÐ�Ï í Ï Õ Ð Ñ Ý Þ Í � å¥ØkÐ�Ï Ó Ï�Ð Ñ Ø áyÓ
à Ð�Ø ß ×ÛÏ�åÑ Ý!Ù�Øk×~â í Ï Õ�Ú Î¾Ï�Ð Ñ~Ó í Ï Õ Ð Ñ Ý ÞpÚ ÎSÏ6å Õ Ù¬Î Ñ ÝSÏ í ÎSÏ�Ý Ñ�Ú_ÑÔÓ ÝSØ ÚÈà Ð�Ø�â á Ù Ñ Ý Þ Î¾Ï Õ�Ú Í·¶#Î Ñ ×�Ï Ú ÎSÏ Õ�ß ØnÖ>ÏÙ Õ ×~Ù á × Õ�Ú�Ñ ØrÝ ÓaÕrÓ�ÓÇá å�Ï Õ ÝSÏ Þ × Ñ�ÞkÑ�ß × Ü_Ú Î Ñ Ý'Ù�Økå àSáSÚ Ï�Ð�ç Ñ Ý Õ Ù Ú�áyÕ × Ñ�ÚRÜ_Ú ÎSÏ�å Õ Ù¬Î Ñ ÝSÏ í Ø á ×Ôâ Ñ ÝyÙVÐ�Ï ÕkÓ Ï Ú ÎSÏÙ Ñ Ð^Ù á åÈã�Ï�Ð�Ï�ÝTÙ�ÏaØnã Ú ÎSÏ Õ Ð�å Õ ÝTâéç Ú ÎSÏèÐ�Ï�ã�ØkÐ�Ï>ç Ñ�ÚäÓXÓÇá ÐRã Õ Ù�Ï Õ Ð�Ï Õ ÍYôaÎ áyÓ ç í ÑÛÚ ÎSØ áSÚXÚ ÎSÏ Õ Ù Ú�Ñ Ö>Ï í Õ Ð�å Ñ Ý ÞØ�ã Ú ÎSÏ_å Õ Ù^Î Ñ ÝSÏ>ç Ú Î¾Ï í Ï Õ Ð�Ï�Ð í Ø á ×Ôâ Õ Ù Ú�áyÕ ×Û× Ü ×�Ø Ó Ï_å¥ØkÐ�Ï¿ÎSÏ Õ�Ú ÍRÕSØkÐ Ú�á Ý Õ�Ú Ï�× Ü ç Ú ÎSÏZã�ØkÐ�Ï Õ Ð�å í Ø á ×ÔâÐ�Ø áSÚ Ï ß ×ÛØ>Ø�â Ú ÎSÐ�Ø áSÞ Î;â�Ï�Ï à Ï�Ð�Ö>Ï Ñ Ý ÓJÕrÓ Ù�Ø>Ør× Ñ Ý Þ'Ñ ÝyÙ�Ð�Ï ÕrÓ Ï Ó Íf��Ø í Ï�Ö>Ï�Ð�ç Ú ÎSÏ Ó Ï�Ý Ó Ï_Ø�ã ß Ï Ñ Ý Þ �^ÙVØr×~â��Ù�Økå¥Ï Ó å¥ØrÐ�ÏZã�Ð�Økå Ú ÎSÏ Õ å�Ø á Ý Ú Ø�ãJÎSÏ ÕnÚ_ß Ï Ñ Ý Þ ×�Ø ÓÇÚ Ð Õ�Ú ÎSÏ�Ð Ú Î Õ Ý Ú ÎSÏ Õ Ù Ú�áTÕ × Ó æ Ñ Ý Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï>Í
ôaÎ áyÓ ç Ñ Ý!Ù�Ør×Ôâ:ÏèÝ�Ö Ñ Ð�ØrÝSå¥ÏèÝ ÚäÓ ç Ú ÎSÏ8å Õ Ù^Î Ñ ÝSÏ Ó ÎSØ á ×~â Õ × í Õ Ü¾ÓZß Ï6ØkÝ ÕnÚ¥Ó Ørå¥Ï'ÝSØkå Ñ Ý Õ ×a×ÛÏ�Ö>Ï�× ç ß ÏÚ^Õ æ>Ï�Ý;Ø � í ÎSÏ�Ý!ÝSØ Ú¥Ñ Ý áyÓ Ï>çYØrÐ ß Ï í ØrÐ�Ý á Ýyâ�Ï�Ð�Ý¾ØrÐ�å Õ ×XØ á¾Ú Ï�Ð í Ï Õ Ð�Í & Ø Ú Ï Ú Î ÕnÚ ã�ØkÐ Ú ÎSÏ6× ÕrÓRÚ
Ù�ØkÝyâ Ñ�Ú�Ñ ØkÝ Ú Î¾Ï_Ù�Økå àSáSÚ Ï�Ð�H Ó Ð Õ â Ñ~ÕnÚ�Ñ Ö>Ï Õ Ýyâ6ÙVØrÝ�Ö>ÏnÙ Ú�Ñ Ö>Ï�ÎSÏ ÕnÚ â Ñ~Ó�ÓRÑ�àyÕnÚ�Ñ ØrÝ6å Õ ÜÈß ÏZ× Ñ å ÑÛÚ Ïnâéç ßSá¾Ú�Ú ÎSÏ
å Õ�� ØkÐ Ó Ø á ÐäÙ�ÏZØnã�ÎSÏ Õ�Ú â Ñ~Ó�ÓÇÑ�àTÕ�Ú�Ñ ØrÝ»ç¾Ù�ØrÝTâ á Ù Ú�Ñ ØrÝ ç Ñ~ÓXÓÇÚ�Ñ ×Û× Õ Ö Õ�Ñ × Õ�ß ×ÛÏ>Í

� ÓÇÑ â�Ï ß Ï�ÝSÏ  yÚ Ø�ã Õ í Ï Õ Ð Õ�ß ×�ÏJÙ�Økå àSáSÚ Ï�Ð»ÎSÏ ÕnÚ�Ñ Ý ÞHÚ ÎSÏaã�ØrÐ�Ï Õ Ð�å�å Õ�Ü�ß Ï Õ�Ú Î¾Ï�Ð Õnà Ï áSÚ�Ñ ÙaÏ � ÏnÙ Ú ã�ØkÐ
Ð�Ï à Ï Ú�Ñ�Ú�Ñ Ö>Ï ÓRÚ^Õ�Ñ Ý Ñ Ý ��á Ð Ñ Ï Ó ØrÐÛK Õ�Ü Ý Õ�á â H ÓXÓÇÜ Ýyâ�Ð�Ørå¥Ï Í � àSà × Ü�Ñ Ý Þ ÎSÏ ÕnÚ Ï�ÝyÙ�Ø á Ð ÕnÞ Ï Ó å�ØrÐ�Ï ß ×ÛØ>Ø�â¹¸yØ íÚ Ø Ú ÎSÏYÎ Õ Ýyâ Ó ç í Î Ñ Ù¬Î3Ù Õ ÝÈâ�ÏnÙ�Ð�Ï ÕrÓ Ï Ó í Ï�×Û× Ñ Ý Þ�Õ Ýyâ Ñ ÝyÙVÐ�Ï ÕkÓ Ï Ú ÎSÏ³Ù�ØråÈã�ØrÐ Ú ×�ÏèÖ>Ï�×rØnã Õ�ÚRÜ�à¾Ñ~ÓÇÚ Í���Ø í Ï�Ö>Ï�ÐèçÙ Õ Ð�Ï Ó ÎSØ á ×~â ß Ï Ú^Õ æ Ñ Ý Þ í Ñ�Ú Î ÓRáj� Ï�Ð�Ï�Ð Ó ØnãYâ ÑÔÕ�ß Ï Ú Ï Ó�Õ Ýyâ6Ù�ÏèÐ Ú^ÕnÑ Ý Ó æ Ñ Ý8Ù�ØkÝyâ ÑÛÚ�Ñ ØkÝ Ó ç ÓÇÑ ÝyÙ�Ï Ó Ï�Ý Ó�Õ�Ú�Ñ ØrÝÑ Ý Ú ÎSÏZÏ�� Ú Ð�Ï�å ÑÛÚ�Ñ Ï Ó å Õ�Ü'ß Ï_×�Ø í ÏèÐ Ú Î Õ ÝpÝSØkÐ�å Õ × Õ Ýyâ Ú ÎSÏ áyÓ Ï�Ð�å Õ�Ü Ý¾Ø Ú Ð�Ï Õ × ÑÛö Ï ÕAà Ð�Ø ß ×�Ï�å í Ñ�Ú ÎÎSÏ ÕnÚ�Ñ Ý Þ ØrÐ�Ù�Ø>Ør× Ñ Ý ÞÈÑ Ý ÕZÚ�Ñ å¥Ï�× Ü å Õ Ý¾ÝSÏ�Ð�Í

� ÝSØ Ú ÎSÏ�Ð ÓÇÑ â�Ï ß Ï�ÝSÏ  TÚZÚ Ø Ú ÎSÏ�Ð�å Õ ×Û× Ü ÙVØ áSà × Ñ Ý Þ8Ú ÎSÏAÙ�Ørå à¾áSÚ Ï�Ð Ú Ø Ú Î¾Ï áyÓ ÏèÐ�H Ó ã�ØrÐ�Ï Õ Ð�å Ñ~Ó�Ú Î ÕnÚÑ Ý Ú ÏèÐ�å ÑÛÚ�Ú ÏèÝ Ú Ù�ØrÝ Ú^Õ Ù Ú^Ó Ø�ã Ú ÎSÏ ÓRá ÐÇã Õ Ù�Ï í Ñ�Ú Î_Ø Ú ÎSÏèÐ ß Ø�â ÜÈàyÕ Ð Ú^Ó å Õ�Ü�ß Ï ß Ï Ú�Ú Ï�Ð Ú Ør×ÛÏ�Ð ÕnÚ Ïnâ¤Í�ôaÎSÏ áyÓ ÏèÐÎ ÕkÓ_Õ Ý Ñ ÝSÝ Õ�Ú Ï Ó ÏèÝ Ó Ï Ú Î Õ�Ú¿Ú ÎSÏAÙ�Ørå à¾áSÚ Ï�ÐUÙ Õ Ý�Ý¾Ø Ú_ß Ï ßSá Ð�Ý Ñ Ý Þ Î Ñ å ØrÐZÏè× Ó ÏÈÎ ÑÔÓ ã�ØrÐ�Ï Õ Ð�å í Ø á ×Ôâß Ï á ÝTÙ�Ørå�ã�ØkÐ ÚäÕ�ß ×ÛÏ>Í�ôaÎ ÑÔÓ Î¾Ï�× àyÓ Ø � Ó Ï ÚJÚ ÎSÏ�Ï � ÏnÙ Ú^Ó Ø�ã
â Ñ!� Ï�Ð�Ï�Ý Ú Ð�Ï�× ÕnÚ�Ñ Ö>Ï Ú Ï�å à Ï�Ð ÕnÚ�á Ð�Ï Ó Ønã Ú Î¾Ï Ó æ Ñ ÝÓÇá ÐÇã Õ ÙVÏ>Í � Õ Ð�Ï�ã á × Ó Ïè×�ÏnÙ Ú�Ñ ØkÝ¥Ø�ã Ú ÎSÏ¿Ù�Ørå àSáSÚ ÏèÐXÙ ÕkÓÇÑ Ý Þ å Õ�Ú Ï�Ð ÑÔÕ × í Ñ ×�× Õ × Ó Ø�Î¾Ï�× à¥Ú Î Ñ~Óaà Ð�Ø ß ×�Ï�å»º órókó�¼�Í
ôaÎSÏ Õ�ß ØnÖ>Ï Õ Ý Õ × ÜSÓRÑ~ÓXÕrÓ�ÓÇá å�Ïnâ Þ Ø>Ø�â Ú Î¾Ï�Ð�å Õ ×»Ù�ØkÝ ÚäÕ Ù ÚXß Ï Ú í Ï�Ï�Ý Ú ÎSÏ�Ï�×�ÏnÙ Ú Ð�ØkÝ Ñ Ù ÓaÕ ÝTâ Ú Î¾ÏUã�ØkÐ�Ï�ïÕ Ð�åpÍ 
 Ý_Ð�Ï Õ × Ñ�ÚRÜ�Ú Î Ñ~Ó å Õ�Ü�à Ð�ØnÖ>ÏJâ Ñ ÄAÙ á × Ú»ÞrÑ Ö>Ï�Ý Ú ÎSÏXØ ß Ö Ñ Ø áyÓ Ù�ØkÝ ÓÇÚ Ð ÕnÑ Ý Ú Ø�ã Ú Î¾Ï áyÓ Ï�Ð�H Ó ÙVØrå�ã�ØkÐ ÚNÕ Ýyâ

Ð�Ï�{ áSÑ Ð�Ï Ó å¥ØkÐ�Ï ÓRÚ�á â Ü Í � Ù Õ Ð�Ï�ã á ×Û× Ü Ù^ÎSØ Ó Ï�Ýpå ÕnÚ Ï�Ð Ñ~Õ ×éã�ØkÐ Ú ÎSÏ í Ñ Ù^æ Ñ Ý Þ × Õ�Ü Ï�Ð Õ Ýyâ Õ Ù áyÓRÚ ØråÈï  yÚ�Ú Ïnâã�ØrÐ�Ï Õ Ð�å Ó ×�Ï�Ï�Ö>ÏYå Õ�Ü�ß Ï ÓRá ÄAÙ Ñ Ï�Ý Ú ã�ØrÐ Ú ÎSÏXÝSÏ�Ïnâ�ÏnâZÎSÏ ÕnÚ Ù�ØrÝTâ á Ù Ú�Ñ ØrÝ Í 
 Ý_å¥ØrÐ�ÏaÏ���Ø Ú�Ñ Ù Õ�àSà × Ñ Ù ÕnÚ�Ñ ØrÝ Ó ç



 nß°¹jß°�!�TÝ;ÞJ ±�H£�Þ¸ÝJ¡_¢�£S���!¥Bà%©²¥�©²��á(àµÞ�Ý!�4Þ�  ºãÝ£�äÞ³��Â�£�Ý�ÜµàX ´��¢%��Ý=Þ ó�z �
à Î ÕkÓ Ï�ï�Ù^Î Õ Ý Þ Ï�å ÕnÚ Ï�Ð Ñ~Õ × Ó å ÑÛÞ Î Ú�ß Ï áyÓ Ïnâ Ñ Ý Ú ÎSÏ Ó ×ÛÏ�Ï�Ö>Ï Ú ØZå ÕnÑ Ý Ú^ÕnÑ Ý Þ Ø>Ø�â Ú ÎSÏ�Ð�å Õ × í Ï Ú�Ú�Ñ Ý Þ Í��JØ í ïÏ�Ö>Ï�Ðèç Ú ÎSÏ í Ï Õ Ð Õnß ×�ÏAÙ�Ørå à¾áSÚ Ï�Ð í Ñ ×�×aÎ Õ Ö>Ï���Î¾Ø Ú�ÓÇà Ø ÚäÓ � í Î Ñ Ù^Î;Ù�Ø á ×~â�Ù Õ�áyÓ Ï'â Ñ~Ó Ù�ØråÈã�ØrÐ Ú ºÔÓ çaó � ó�¼�Í� Ö Õ Ð Ñ~Õ Ý Ú Ønã ÕpÓ Ï�× ã~ïRÙVØrÝ Ú^Õ�Ñ ÝSÏnâ½¸ áSÑ â�ÎSÏ ÕnÚ ï àSÑ�à Ï'å Õ�Üpß Ï'ÝSÏ�Ïnâ�Ï â Ú ØtÏ�Ö>Ï�ÝtØ áSÚÈÚ Î¾Ï Ú Ï�å à Ï�Ð Õ�Ú�á Ð�ÏÞ Ð Õ â Ñ Ï�Ý Ú Í�ÕSØrÐ^ÙVÏnâ Õ�Ñ Ð3Ù�Ø á ×~â Õ × Ó Ø ß Ï áyÓ Ïnâ Ú Ø Ú Ð Õ Ý Ó ã�ÏèÐ_ÎSÏ Õ�Ú¿Ú Ø Ú ÎSÏÈã�ØrÐ�Ï Õ Ð�å�Í 
 Ý à Ð Õ Ù Ú�Ñ ÙVÏ>ç Ú ÎSÏÕ Ù Ú�áyÕ ×�Ù�Økå àSáSÚ Ï�Ð Ñ Ý Ú ÎSÏ�ã�ØrÐ�Ï Õ Ð�å Ó ÎSÏ ÕnÚ Î8å Õ�Ü�ß Ï Ú ÎSÏ ÓÇÑÛö Ï�Ø�ã Õ Ù�Ð�Ï â Ñ�Ú Ù Õ Ðäâ í Ñ�Ú Î Ú ÎSÏ�Ð�Ï ÓRÚ Ø�ã Ú ÎSÏÙ ÕkÓÇÑ Ý Þ â�Ïnâ Ñ Ù Õ�Ú Ï â Ú Ø Ú ÎSÏ�â Ñ~ÓRÚ Ð ÑÛßSáSÚ�Ñ ØrÝpØnãXÎSÏ Õ�Ú Í¿¾ Ü å Õ æ Ñ Ý Þ¥Ú ÎSÏ Ó Ï Ó Ï Ù Ú�Ñ ØrÝ Ó å�Ø�â á × Õ Ð�ç áSàSÞ Ð Õ â�Ï Ó
Õ Ð�Ï Ú Ð Ñ Ö ÑÔÕ ×�ç Õ ÝTâ Ú ÎSÏ áyÓ ÏèÐZÙVØ á ×Ôâ6Î Õ Ö>ÏZã ÕrÓ Î Ñ ØrÝ Õ�ß ×ÛÏ¥Ù ÕkÓÇÑ Ý Þ>Ó â�Ï ÓRÑ�Þ ÝSÏnâ Ú Ø8Ù�Økå à ×ÛÏ�å¥Ï�Ý Ú Î ÑÔÓ ØrÐ�ÎSÏèÐ
í Õ Ð^â�Ð�Ø ß Ï>Í¶�Ð�Ï�Ö Ñ Ø áyÓ_Ó ÏnÙ Ú�Ñ ØkÝ Ó_ÕrÓ�ÓÇá å�Ïnâ ÕpÓÇÚäÕ�Ú�Ñ Ùrç�Ð�Ï ÕrÓ ØrÝ Õnß × Ü Ù�ØkÝ ÓÇÚ Ð Õ�Ñ ÝSÏnâ�Ï�Ý�Ö Ñ Ð�ØkÝSå¥Ï�Ý Ú Í 
 Ý Õ Ù Ú�áTÕ × ÑÛÚRÜ çÚ Î¾Ï áTÓ Ï�Ð�H ÓZÚ Î¾Ï�Ð�å Õ ×aÏ�Ý�Ö Ñ Ð�ØkÝSå¥Ï�Ý Ú í Ñ ×Û×XÙ^Î Õ Ý Þ Ï>ç]Ø�ã Ú ÏèÝ Ú Ø Ú ÎSÏ ß Ï�ÝSÏ  yÚ Ø�ã Ú Î¾ÏpÙ�Økå àSáSÚ Ï�Ð�Í;õ>å Õ ×Û×Õ å�Ø á Ý Ú^Ó Ønã Õ�Ñ Ð�¸yØ í Ù Õ Ý ÓÇÑ�Þ Ý Ñ! Ù Õ Ý Ú × ÜgÑ ÝyÙ�Ð�Ï ÕrÓ ÏZÎSÏ ÕnÚ â Ñ~Ó�ÓÇÑ�àTÕ�Ú�Ñ ØrÝ»Í�¶#Î Ñ ×�Ï í Õ ×Ûæ Ñ Ý Þ ç Ú ÎSÏ Õ�Ñ Ð�¸yØ íÕ�ß Ø áSÚ¥Ú Î¾Ï Õ Ð�å Ñ~ÓÈÓÇÑ�Þ Ý Ñ! Ù Õ Ý Ú × Ü Ï�Ý¾Î Õ ÝyÙVÏnâ ß�Ü;Ú ÎSÏ à Ï�Ýyâ á × á å�ï × Ñ æ>Ï�å�Ø�Ö>Ïèå¥Ï�Ý Ú Ø�ã Ú ÎSÏ Õ Ð�åpÍ 
 Ý
ã Õ Ù Ú ç Ú ÎSÏ Õ�Ñ ÐO¸yØ í Õ ×ÛØrÝ ÞtÚ Î¾ÏAã�ØkÐ�Ï Õ Ð�å ÑÔÓZÚ�á Ð ßSá ×ÛÏ�Ý Ú ã�ØrÐÈå Õ Ý ÜÊÓÇÑ�Ú�áyÕ�Ú�Ñ ØkÝ Ó ç]Ï � ÏnÙ Ú�Ñ Ö>Ï�× Ü â�Ø áSß × Ñ Ý ÞÚ Î¾ÏZÎSÏ ÕnÚ â Ñ~Ó�ÓRÑ�àyÕnÚ�Ñ ØrÝ6ØnãYÙ Õ ×�å¥Ï�Ð Õ�Ñ Ð�å¥ØnÖ>Ï�åÈÏ�Ý Ú º � Ó?¼�Í 
 Ý Õ âSâ ÑÛÚ�Ñ ØrÝ»çyÙ^Î Õ Ý Þ Ï Ó�Ñ Ý Õ å ßSÑ Ï�Ý ÚXÕ Ýyâ Ó æ Ñ Ý
Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï Õ ÝTâ Ú ÎSÏÈÙ�Ø>Øk× Ñ Ý Þ Ï � ÏnÙ Ú^Ó Ø�ã Ú ÎSÏ áTÓ Ï�Ð�H Ó�Ó í Ï ÕnÚ�Ñ Ý Þ å Õ�Ü¥ß Ï�Ï�� à ×ÛØ ÑÛÚ Ïnâ Ñ Ýpå Õ Ý Ü Ù ÕrÓ Ï Óê ã�ØkÐ_Ï�� Õ å à ×ÛÏ>ç í Î¾Ï�Ý ÕÉÓ í Ï ÕnÚ�Ñ Ý ÞpáyÓ Ï�Ð_ÏèÝ Ú Ï�Ð Ó¿Õ Ý ÕnÑ ÐÈÙ�ØkÝyâ ÑÛÚ�Ñ ØkÝSÏnâ ß¾áSÑ ×Ôâ Ñ Ý Þ ì^Íg¶ ÑÛÚ Î Ó Ï�Ý ÓÇÑ Ý Þ Ø�ãÓ æ Ñ Ý Ú Ï�å à Ï�Ð ÕnÚ�á Ð�Ï Õ ÝTâ Ó í Ï Õ�Ú�Ñ Ý Þ ç Ú ÎSÏgã�ØkÐ�Ï Õ Ð�å ÙVØrå àSá¾Ú Ï�Ð3Ù Õ Ý;Ð�Ï Þrá × Õ�Ú Ï Ñ�ÚäÓ Ø í Ý!ÎSÏ ÕnÚ_à Ð�Ø�â á Ù¬ïÚ�Ñ ØrÝ Õ ÙèÙ�ØrÐäâ Ñ Ý ÞÈÚ Ø Ú Î¾Ï Ú ÎSÏ�Ð�å Õ ×¤Ï�Ý�Ö Ñ Ð�ØrÝSå�Ï�Ý Ú Í(ôaÎSÏ Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï�ã�ÏèÏnâ ßyÕ Ù¬æ¥å�ÏnÙ¬Î Õ Ý ÑÔÓ å Ó
Õ ×�Ð�Ï Õ â Ü
Ù�Økå¥å¥ØrÝ Ñ Ý'å Ñ Ù�Ð�Ø à Ð�Ø�ÙVÏ Ó�Ó ØrÐXâ�Ï ÓÇÑÛÞ ÝpÙVØ á ×Ôâ ß Ï Õ â Õ�àSÚ ÏnâAã�ØkÐ Ú Î Ñ~ÓaÚäÕrÓ æ¤Í� ØrÐ�Ï Õ�ÞkÞ Ð�Ï Ó�ÓRÑ Ö>Ï ÓÇÜ¾ÓÇÚ Ï�å Ó å ÑÛÞ Î Ú Ï�å à ×�Ø Ü_Ú ÎSÏèÐ�å Õ ×»Ð�Ï Þká × ÕnÚ�Ñ ØkÝ'Ö ÑÔÕ�Õ Ù Ú�Ñ Ö>Ï Ú ÎSÏèÐ�å Õ ×éÐ�Ï Ó Ï�Ð�Ö>Ø Ñ Ð Ó ÍÕSØrÐ]Ï�� Õ å à ×�Ï>ç Ú ÎSÏJÎSÏ ÕnÚ Ù Õ�àyÕ Ù Ñ�ÚRÜ Ønã Ú Î¾Ï�Ù�Økå àSáSÚ Ï�Ð�H Ó�ßyÕnÚ�Ú ÏèÐ Ñ Ï Ó å Ñ�Þ Î ÚNß ÏJÏ�� à ×�Ø Ñ�Ú ÏnâéÍ	¶#Î Ñ ×ÛÏ�Ù^Î Õ Ð Þ ï
Ñ Ý Þ ç ßyÕ�Ú�Ú Ï�Ð Ñ Ï Ó Ù�Ø á ×~â ß Ï�Ù^Î Ñ ×�×�Ï â Ó Ø Ú Î ÕnÚ ÎSÏ Õ�Ú Ù Õ Ý ß Ï Ú Ð Õ Ý Ó ã�Ï�Ð�Ð�Ïnâ Ñ Ý Ú Ø Ú ÎSÏèå â á Ð Ñ Ý Þ�áyÓ ÏLºÔÓIÐ�¼�ÍNôaÎSÏ
Ù�Økå àSáSÚ Ï�Ð�H Ó ÎSÏ ÕnÚ�Ñ Ý Þ Ønã Ú Î¾Ï ßTÕ�Ú�Ú Ï�Ð Ñ Ï Ó í Î Ñ ×�Ï�Ð á Ý¾Ý Ñ Ý Þ å Õ�Ü�Õ × Ó Ø à Ð�ØnÖ Ñ â�Ï Ú ÎSÏ ß Ï�ÝSÏ  yÚ Ønã Ñ ÝTÙ�Ð�Ï ÕkÓ ÏnâßyÕnÚ�Ú ÏèÐ Ü × Ñ ã�Ï Í 
 Ý Õ âSâ ÑÛÚ�Ñ ØkÝ»ç ß�Ü Ï�å à ×ÛØ Ü�Ñ Ý Þ�Õ Ù Ú�Ñ Ö>Ï�Ù�Ø>Ør× Ñ Ý Þ Ï�×�Ïèå¥Ï�Ý Ú^Ó(ÓÇá Ù^Î ÕrÓ ¶(Ï�× Ú�Ñ Ï�Ð ��á ÝyÙ Ú�Ñ ØrÝ Ó ç Ú ÎSÏ
Ù�Økå àSáSÚ Ï�Ð]å Ñ�Þ Î Ú ÙVØ>Ør× Ú Î¾Ï ßyÕ�Ú�Ú Ï�Ð Ñ Ï Ó ØrÐJÙ�Økå à ØrÝSÏèÝ ÚäÓ â á Ð Ñ Ý Þ_Ú�Ñ å¥Ï Ó Ønã�×ÛØ í Õ å ß¾Ñ Ï�Ý Ú�Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï>ÍôaÎ áyÓ ç Ú ÎSÏÈÙ�Økå àSáSÚ Ï�ÐXÎ ÕrÓ�Õ Ù�Ù�Ï Ó�Ó�Ú Ø Õ¥Ú ÎSÏ�Ð�å Õ ×»Ð�Ï Ó Ï�Ð�Ö>Ø Ñ Ð�â á Ð Ñ Ý Þ�Ú�Ñ å�Ï Ó Ø�ãYÎSÏ ÕnÚ¿ÓÇÚ Ð�Ï Ó�Ó Í h�á Ï Ú ÎSÏ
Ñ Ý¾Ï�Ä'Ù Ñ Ï�ÝyÙ Ñ Ï Ó Ø�ãYÙ á Ð�Ð�ÏèÝ Ú ¶�Ï�× Ú�Ñ ÏèÐJâ�Ï�Ö Ñ Ù�Ï Ó ç Ú Î ÑÔÓ å�Ï Ú ÎSØ�â í Ñ ×Û× à Ð�Ø ßyÕ�ß × Ü6ß Ï á Ý Ú Ï�Ý Õ�ß ×ÛÏ Ñ Ý Ú ÎSÏ¿ÝSÏ Õ Ðã áSÚ�á Ð�Ï>Í·��Ø í Ï�Ö>ÏèÐ�ç Õ í ÕnÚ Ï�Ð�Ð�Ï Ó ÏèÐ�Ö>Ø Ñ Ð�ç à Ï�Ð�Î ÕnàyÓ]ÓÇÚ ØrÐ�Ï â Ñ Ý Õ�ÓÇà ØrÝ Þ Ï>ç¾Ù�Ø á ×Ôâ ß Ï áyÓ ÏnâZã�ØrÐNÏ�Ö Õ�à ØrÐ Õ�Ú�Ñ Ö>ÏÙ�Ø>Øk× Ñ Ý Þ Í¶�Î ÕrÓ Ï�ïRÙ^Î Õ Ý Þ Ï'å ÕnÚ Ï�Ð Ñ~Õ × Ó�à Ð�Ø�Ö Ñ â�Ï Õ ÝSØ Ú ÎSÏ�Ð�ç]Ö>Ï�Ð ÜpÕ�Ú�Ú Ð Õ Ù Ú�Ñ Ö>Ï>ç(å¥Ï Ú Î¾Ø�â�ã�ØkÐ_Ù�Økå à Ï�Ý Ó�ÕnÚ�Ñ Ý Þ ã�ØkÐÚ Î¾ÏXÎSÏ Õ�ÚNà Ð�Ø�â á Ù�Ïnâ ß�ÜZÕ í Ï Õ Ð Õ�ß ×�ÏJÙ�Økå àSáSÚ Ï�Ð�Í�õ á Ù¬Î_å Õ�Ú ÏèÐ Ñ~Õ × Ó Ù Õ Ý Õ�ßyÓ ØrÐ ß¥Õ�Ú Ð�Ï�å�Ï�Ýyâ�Ø áyÓ�Õ å¥Ø á Ý ÚØ�ãJÎ¾Ï Õ�Ú3ÕrÓHÚ ÎSÏ ÜpÚ Ð Õ Ý ÓÇÑ�Ú�Ñ ØkÝ ß Ï Ú í Ï�Ï�Ý Ú Î¾Ï Ñ Ð Ó Øk× Ñ â Ú Ø6× Ñ { á¾Ñ â ê × ÕnÚ Ï�Ý Ú ÎSÏ ÕnÚ ØnãXã áyÓÇÑ ØrÝéì�ØrÐ¿× Ñ { áSÑ â Ú ØÞ>ÕkÓ Ï�Ø áyÓ�ê × ÕnÚ Ï�Ý Ú ÎSÏ Õ�Ú Ønã»Ö Õ�à ØrÐ Ñ�önÕnÚ�Ñ ØrÝéì à Î ÕrÓ Ï Ó í Î Ñ ×�ÏXå Õ�Ñ Ý Ú^ÕnÑ Ý Ñ Ý ÞJÚ ÎSÏ Ó�Õ å¥Ï Ú Ï�å à ÏèÐ Õ�Ú�á Ð�Ï Í�ôaÎ áyÓ çÑ ã Ú ÎSÏUÙ ÕrÓRÑ Ý Þ Ø�ã Õ í Ï Õ Ð Õnß ×�ÏUÙ�Ørå à¾áSÚ Ï�ÐNÏ�ÝyÙ ÕnàyÓÇá × Õ�Ú Ïnâ ÓÇá Ù¬Î Õ å Õ�Ú Ï�Ð ÑÔÕ × ç Ú ÎSÏ à Ð�Ø�â á Ù�Ïnâ�ÎSÏ Õ�Ú í Ø á ×Ôâß ÏÈâ Ñ Ð�ÏnÙ Ú Ïnâ Ñ Ý Ú Ø¥Ù^Î Õ Ý ÞrÑ Ý Þ¥Ú ÎSÏ à Î ÕrÓ Ï_Ø�ã Ú ÎSÏ_å Õ�Ú ÏèÐ Ñ~Õ × Ñ Ý ÓRÚ Ï Õ â6Ø�ã Ñ ÝTÙ�Ð�Ï ÕkÓÇÑ Ý Þ�Ú ÎSÏ á Ý ÑÛÚ H Ó�ÓRá ÐÇã Õ Ù�ÏÚ Ïèå à Ï�Ð ÕnÚ�á Ð�Ï í Î Ñ ×�Ï Ú ÎSÏ á Ý Ñ�Ú í ÕkÓ ØrÝ»Í´¶#Î Ñ ×�Ï Ú ÎSÏ á Ý Ñ�Ú í ÕrÓ Ø � ç Ú ÎSÏ á Ý Ñ�Ú í Ø á ×~â�Ù�Ø>Øk×�çYÙ Õ�áTÓÇÑ Ý ÞÚ Î¾Ï�Ï�ÝTÙ Õ�àyÓRá × ÕnÚ Ïnâpå ÕnÚ Ï�Ð Ñ~Õ × Ú Ø'Ð�Ï�Ö>ÏèÐ Ú�Ú Ø Ñ�ÚäÓ ØrÐ ÑÛÞrÑ Ý Õ × à Î ÕkÓ Ï>Í � Ý Ñ â�Ï Õ ×]å ÕnÚ Ï�Ð Ñ~Õ × í Ø á ×ÔâòÐ�ÏI{ á¾Ñ Ð�ÏÕ × Õ Ð Þ Ï Õ å�Ø á Ý Ú ØnãXÎSÏ Õ�Ú�Ú Ø8Ù^Î Õ Ý Þ Ï à Î ÕrÓ Ï Ó�Õ ÝyâpÎ Õ Ö>Ï Ñ�ÚäÓT Ð ÓÇÚ�à Î ÕrÓ Ï'Ù^Î Õ Ý Þ Ï Õ�Ú¿Õ�à¾à Ð�ØI� Ñ å ÕnÚ Ï�× Üß Ø�â Ü7Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï Õ Ýyâ Ñ�ÚäÓ�Ó ÏnÙ�ØrÝTâ à Î ÕkÓ Ï�Ù¬Î Õ Ý Þ Ï Õ�Ú'ÕnàSà Ð�Ø�� Ñ å Õ�Ú Ïè× Ü ASó?À Ö Í 
 Ý Ú Î ÑÔÓ å Õ ÝSÝSÏ�Ðèç
Ú Ïèå à Ï�Ð ÕnÚ�á Ð�Ï à × ÕnÚ Ï ÕnáyÓ Ø�Ù�Ù á Ð Õ�Ú8ß Ø Ú Î Õ4ÓRÚ^Õ Ýyâ Õ Ðäâ áyÓ Ï�Ð8Ù�Økå�ã�ØrÐ Ú ×�ÏèÖ>Ï�× Ú Ï�å à Ï�Ð Õ�Ú�á Ð�Ï Õ ÝTâ Ú ÎSÏ
å Õ � Ñ å á å Õ ×�×�Ø í Õ�ß ×ÛÏ�Ø à ÏèÐ Õ�Ú�Ñ Ý ÞtÓRá ÐÇã Õ Ù�Ï Ú Ï�å à Ï�Ð ÕnÚ�á Ð�Ï>ÍÁ¶#Î Ñ ×ÛÏ ÓRá Ù¬Î Õ å Õ�Ú Ï�Ð ÑÔÕ × à Ð�Ø ßyÕ�ß × Ü â�Ø>Ï ÓÝSØ Ú Ï�� Ñ~ÓRÚ ç¾Ù�Ørå ßSÑ Ý Õ�Ú�Ñ ØrÝ Ó ØrÐ ÓRÚ Ð ÕnÚ�Ñ� Ïnâg× Õ�Ü Ï�Ð Ó Ø�ãNå Õ�Ú Ï�Ð ÑÔÕ × Ó å Õ�Ü_à Ð�ØnÖ Ñ â�Ï ÓRÑ å Ñ × Õ Ð]Ï � ÏnÙ Ú^Ó Í



ó�zIA Ü!��������Ý;Þ¡ nß¢�%Ý£���g¤�¥�¦�¦�¥��§�¨�!¥Bà%©�áiàµÞÃÂRà%¤Oª7«�Ü�Ý7©Z��Ý=Þ¸Ý7¤¬¤%Ý�­®¥BÜ�Ý7¦
Õ Ñ Ý Õ ×�× Ü çnå Õ Ý Ü ÎSÏ Õ�Ú]Þ Ï�ÝSÏ�Ð Õ�Ú�Ñ ØrÝ�Ù�Ð ÑÔÓ Ï Ó ã�ØrÐ Õ í Ï Õ Ð Õnß ×�ÏJÙVØrå àSá¾Ú Ï�Ð(å Ñ�Þ Î Ú(ß Ï Õ Ö>Ø Ñ â�Ïnâ ß�Ü Ù Õ Ð�Ï�ã á ×áyÓ ÏZØ�ãîÐ�Ï Ó Ø á ÐäÙ�Ï Ó ÍiÕSØrÐXÏ�� Õ å à ×�Ï>ç Ó Ø�ã Ú í Õ Ð�Ï ÕnàSà × Ñ Ù ÕnÚ�Ñ ØkÝ Ó ã�ØrÐ í Ï Õ Ð Õnß ×�Ï3Ù�Ørå àSáSÚ ÏèÐ Ó Ù Õ Ý ß Ï í Ð Ñ�Ú�Ú Ï�Ý

í Ñ�Ú Î�Î¾Ï Õ�Ú â Ñ~Ó�ÓÇÑ�àTÕ�Ú�Ñ ØrÝ Ñ Ý�å Ñ ÝyâéÍ h�ÑÔÓ æÈå Õ�Ñ Ý Ú Ï�Ý Õ ÝyÙ�Ï>çkâ�Ø í ÝS×�Ø Õ â Ó ç Õ Ýyâ ßyÕ�Ú Ù¬Î � Ø ßyÓ Ù Õ Ý ß Ï�â�Ï�× Õ�Ü Ïnâá Ý Ú�Ñ × Ú ÎSÏUÙ�Ørå à¾áSÚ Ï�Ð Ó Ï�Ý Ó Ï Ó]Õ Ù�Ø>Øk×�Ï�Ð]Ï�Ý�Ö Ñ Ð�ØkÝSå¥Ï�Ý Ú Í h Ï à Ï�Ýyâ Ñ Ý Þ ØkÝ à Ï�Ð^ÙVÏ Ñ Ö>Ïnâ áyÓ ÏèÐaÝSÏ�Ï âéç ÕZÓ ×ÛØ í Ï�ÐÝSÏ Ú í ØrÐ�æ8Ù�ØkÝSÝSÏnÙ Ú�Ñ ØkÝpå Ñ�Þ Î ÚXß Ï áyÓ Ï â Ú Ø¥×ÛÏ�Ý ÞrÚ ÎSÏ�Ý Ú ÎSÏ Õ å¥Ø á Ý Ú Ønã Ú�Ñ å¥Ï�ã�ØkÐ�â Ñ~Ó�ÓÇÑÛàyÕ�Ú�Ñ ØrÝtØ�ã í ÕrÓÇÚ ÏÏ�ÝSÏèÐ ÞrÜ Í Ñ�Ú Ù Õ�áTÓ Ï Ó ×�Ï Ó�Ó Î¾Ï Õ�ÚÈÞ Ï�Ý¾Ï�Ð ÕnÚ�Ñ ØkÝ»Í 
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� � úqýþ÷$� �$� � � �,ú � � û��Ò÷�ùBù � ��úÿû Ð � � úqô Ð�� üeõ�÷$�#�;û�õ�úqý
�;û � ý Ð	¸ ÷ .
. ö�ýnüþûOúÿö�ûOôY��û Ð ýC�n��û � û��,ú ��ÐI�G� � �J� õ�÷$����ú � �,ú ¸ ÷ . ÷\ù7ù
÷ Ð õ�û �2� ý Ðn. ö�ýnüþû .p� ü 7 ý���� %M¤ �'ù
÷ Ð úqô�� � úqû?ü ���ö � ý Ð ý��6�Uû � û��Zö�û � úÛõ�÷�� � ô§õ�úqýn÷���úq÷fúÿö�ûJ� 7 ý
� ��� � � úÿ÷;÷¥�øôUõ�ö¦�eô�ü 7 ÷��yúqöeû´ö�û ��� õ � �R�Bû õ�÷���ûô�� . ýþû�ü �#� ù
÷ Ð û��;û Ð��H�����2� õ�úqýþ÷$��� % óÛ÷=ôH�'úÿý
���±úqö�ûÁõ�÷��6��ôeúqû Ð ÷$��§�õ�÷ Ð û4¨9�U÷ �#�¥�nÐ û � �S��ô§õ.ö � ��úÿö�ûúq÷ Ð ��÷2� Ð ÷��,ý � û���úÿö�ûd�¿÷���ú�ûA0¹õ�ýnû��'ú�üþ÷ ��� õ ��Ð�Ð ý � �=û6��ôeú . ÷ ô�ü �tÐ û���ô�üþú�ý
� üþû4����û Ð öeû � ú)� Ð��$� ýþû!�'ú��¨ý��
� � � � ý
����ú � �§õ�û�� � �9úÿö�û�üný
�-��� �nÐ û�÷\ù
úqû!�Áõ�÷=ü � û Ð?� ô�û�úq÷èüþ÷ . û ÐO� �d�eýþû��,ú!õ�÷�� � ýnúqýn÷���� %�F ÷ Ð ��÷K�¿÷=ô��,ú��õ � �K� Ð ÷��,ý � û � �=÷;÷ � �eü � ú�ù
÷ Ð � ù
÷ Ð ��û!����ý����n��ô�ú£üþýþúÿúqünû �$� � � �,ú � �=û%ù
÷ Ð ö �nÐ ��û4����ý�����ô�� � ý Ð û�õ�úqû � �U÷ . û Ð!%

F ö'ôY� � ù
÷ Ð ö�û � � � � � ��úÿû��,� . öeû Ð ûxû����'ý Ð ÷��H��û��,ú � üëõ�÷�� � ýnúqýn÷���� ��Ð ûxúqû!�6�Uû Ð�� úqû � � � üþýnúqúqünûZö�û � úý
�n� û���û Ð�� úqû �g� ��ü � õ�û!��û��,ú � üþ÷$���´úqöeûøú Ð ô�� 7 õ�üþ÷���ûøúÿ÷Áúqö�û¿õ�û��,úqû Ð ÷\ù�� Ð�� �'ýnú � ý
� Ð û õ�÷��6�¿û�� � û �B% L�ùúqöeû���ûE� � ��úÿû��,� � ü
��÷G�=û��eû Ð�� úqûE��ý
�$��ý[ZBõ � �,ú�ö�û � ú �	� ù Ð�� �¿û-��ö�÷ ô�ü � �Uûxô���û � úq÷Áüþý���ýþú^õ�÷$�'ú � õ�ú . ýþúÿöúqöeû/�U÷ �#� ù
÷ Ð õ�÷$�øù
÷ Ð úd��ô Ð �U÷���û�� %ª© ÷;÷ üþû Ð!� üný
� ö'úE� � ��úÿû��,� ��Ð ûÛ÷$��ü � õ�÷�����ú Ð�� ý
�eû � � � úqö�û�ý Ð ��ý
3�û
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� � � ÷$��ú Ð ô���ý��;û���û��I� � � � � ��� �Uû´�¿÷=ô��,úqû � õ�üþ÷���û´úÿ÷Þúqöeû´ö � � � ÷ Ð ù
÷;÷=úÁù
÷ Ð �U÷ . û Ð �=û��eû Ð�� úqýþ÷$�õ�÷$����ý � û Ð�� úqýn÷���� %µ' ý
� ö'úÿû Ð � � ��úqû��¢� . ýþúÿögö�û � úxõ�÷��Y��ú Ð�� ý��'ú��K��ö�÷ ô�ü � �Uû,��ü � õ�û ��. ö�û Ð û � ý ÐO¸ ÷ . ÷ Ð
� 7 ý
�Õõ�÷��,ú � õ�úZý
� � � � ýþü � ��ünû %RF ö,ô�� � ý
�¦� û���û Ð�� ü � úÿö�û ù
÷ Ð û �nÐ �,�S� Ð ÷��'ý � û � �=÷;÷ � õ�÷��E� Ð ÷$��ý
��ûLù
÷ Ðõ�÷$����ô��¿û Ð)� � � õ�÷��6�¿û Ð õ�ý � ü	� Ð���� û . û ��Ð�� ��üþû¹õ�÷��6�eô�úqû Ð �A¶K�=÷;÷ � � 7 ý
�Dõ�÷$� � ôUõ�úÿýþ÷$� � û�*eõ�û�üþünû��,ú � ý Ðõ�÷$�#�;û�õ�úqýþ÷$� � ù
ô��Uõ�úÿýþ÷$� � ü � � � ��÷,õ�ý � ü � õ�õ�û��I��ý
�eýþüþýnú ����� � � ��÷ � û Ð�� úÿû�üþ÷ ��� ý����xûA@Sû�õ�ú�� %
à�áI· ¸ æ%äèçÒä)¹ î?æº�?»èï ¼Áì�ðëæ%ç å�æ�ê�ñ�éèò
F ö�û�� Ð û õ�û � ý�����õ�ö � ��úqû Ð �!ö � �;û � ýC�qõ�ô��I��û � úqöeû%ý
����ô�û��!÷\ù�ö�û � ú � �U÷ . û Ð!��� � � üþ÷ ��� �Bû ��Ð ý�����ý
� Ð û�ü � úqýþ÷$�úq÷ . û ��Ð�� ��ünûèõ�÷��6�eô�úqû Ð?� û4��ý
�$� %?F ö�û���û � úqú Ð ý���ô�úqû4� . ýþüþü�õ�÷��,úqý��'ôeû�úq÷K�Uû�÷\ù?��ý
�$��ý[ZSõ � �,ú®ý
�E�B÷ Ð ú � �Uõ�û
� � . û ��Ð�� ��üþûèõ�÷$�6��ô�úÿû Ð � � �,ô'ù � õ�úÿô Ð û Ð �O��ú Ð ý
�;û�ù
÷ Ðn� � � ü � �Uõ�û(�Uû�ú . û�û���ù
÷ Ð � ù � õ�úq÷ Ðn� � � ù
ô��§õ�úqýn÷�� %
m �Òúÿû�õ�ö���÷=ün÷�� �S�$� � � �Uõ�û�� � úqöeû � ��÷ ô��'úë÷\ùB� Ð ÷,õ�û��I��ý
�H�W�U÷ . û Ð�� � � ��úq÷ Ð�� � û . ýnüþü,ý
�Uõ Ð û � ��ûO�Uû Ð ô���ýþú£÷\ùû���û Ð � �E� � � � � ��� %�q ÷ . û��;û Ð�� úqö�û Ð ûn� ���-� ü .>��� �O�UûOõ�÷��6� Ð ÷���ýC��û�� . ö�û��±õ�÷��E� ��Ð ý
���èúqö�û � ��ýþünýþúÿýþû��÷\ù ��. û ��Ð�� ��ünû%õ�÷$�6��ô�úÿû Ð úq÷^úqö � ú!÷\ù �n� û4� 7 úq÷��K� � õ�ö�ý
��û � Tqô���ú � �Òúqöeû Ð û ��Ð û³õ�÷��E� Ð ÷$��ý
��û��	õ�ô Ð�Ð û��,úqü �
�Uû�ú . û�û!� �,� û�� 7 úÿ÷�� � � �´� � � ý
�,ù Ð�� �¿û %�F ö�ûZý
�6�U÷ Ð ú � �'úMl;ô�û���úÿýþ÷$�´ý
� . ö�û!� . ýþüþüëúqöeûxõ � � � ��ýþünýþúÿýþû��÷\ù �6. û ��Ð�� ��ünû�õ�÷$�6��ô�úÿû Ð �Uû,��ô#0Áõ�ýþû��,ú(��ô§õ.ö úqö � úOúÿö�û � û�� 7 úq÷$� . ýþünü	�Uû Ð û�üþû�� � úÿû � úÿ÷Ûúÿö�ûøû!*'÷ úqý*õ
��ú � úÿô���÷�ù7úqöeûW� � ý
�,ù Ð�� �¿û%ý
�Áúqö�û(��ý�� � ÷�ù!úÿö�ûèõ�÷�����ô���û Ðu½
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Â ÃÅÄ°ÆÈÇ�ÉDÊ ÀRÁ

Â ÙÈÇ�Ù»ÊÛÉ Ã ÐëÊÛÉÕÝgÇÛÐ Í ÑÅÄ Ä°ÑÅÎ Æ Í ÑÅÝ·×ëÙÅÄ¹Ð Í ÑÅÄ

F ö�ýC� úÿö�û���ý
� � û4�qõ Ð ý
�Uû��o��û .¦� ����üný*õ � úqýþ÷$��� � � � ��÷ ��� üþýnúqýþû4�Bù
÷ Ð õ�÷��E��ô�úqý�����úqö � ú9ünû��;û Ð�� �=û úqö�û���÷$��ýþü 5ýþú �(� � � õ�ün÷���û%ôY��û Ð õ�÷��,ú � õ�úë÷\ù . û �nÐ�� ��üþû³õ�÷��6�eô�úqû Ð � %Çq ÷ . û!�;û Ð���. û ��Ð�� ��ünû%õ�÷$�6��ô�úÿý
��� � ÷ Ð	. ö � úÿû��;û Ð÷��eû .>� �,ú��%úq÷¹õ � ünüÒúÿö�ý
�OZUû�ü � ÷\ù Ð û���û ��Ð õ.ö±ý
�,úq÷xý
�,úqý
� � úqûM� � � 5 � � õ.ö�ý���û�õ�÷ üþü � �U÷ Ð�� úqýn÷�� � ý
�ÇTqô���ún�Uû 5
�=ý�����ý���� %�F ö�û�ù
÷=ünüþ÷ . ý
���-��û�õ�úÿýþ÷��Y�>��ô��$�=û���ú � ý Ð û�õ�úqýþ÷$��� ù
÷ Ð ù
ôeúqô Ð û Ð û���û ��Ð õ�ö %
â�È¿á�â É�Ê æË�?»OòÛêÌ»Oî�ñ�å�ä�ðëñ�»Oò »WÍ��?»èò�ê�ìÁï æ%ç æ%î�æ��7ðëçÇ»OòÁñQ�%ê
m �n��ú � úqû � ý��ÛúqöeûZý
�,ú Ð ÷ � ôUõ�úqýn÷�� � � � � � ÷\ù úÿö�û�ù
ô��§õ�úqýn÷�����÷�ù?�B÷ Ð ú � ��ünû�õ�÷$����ôH��û Ð û�ünû�õ�ú Ð ÷���ýJõ��>� ���
�Uû)��ô�����ô���û � � � úqö�û . û ��Ð�� ��ünû�õ�÷��E��ô�úqû Ð�% m ��ý
�,úqû Ð û���úÿý
���èö'ôH� � �Áõ�÷��6��ôeúqû Ð ý
�,úqû Ð ù � õ�ûnl;ô�û���úqýþ÷$�ý
�ëö�÷ . õ � �øúÿö�û���û®ù
ôH�Uõ�úqýn÷����	�Uû � �E��üþý1ZUû �W. öeû��Zô���û � õ�÷;÷$�Uû Ð�� úqý
�;û?ü ��½98 ö�÷=ô�ü � �xô���ý*õ	��ü ��� ý
���Î��÷\ù
ú 5
.>�nÐ û^õ�÷��E�øô��eý*õ � úqû . ýnúqöxýþú�� � ý � �Uû�úÿý*õ®ô���û Ð �]�Ï�eüþ÷;÷ � ��ô�� �nÐ ��÷$��ýþúÿ÷ Ð ý����n� Ð ÷�� Ð�� � úq÷(��ü ��� û���û Ð �=û?úqý*õ
�xô���ýJõ . ö�û!� � �H� Ð ÷$� Ð ý � úqû ½28 ö�÷=ôeü �/� úÿû�üþû!��ö�÷��eûW� Ð ÷�� Ð�� � � ô�úq÷$� � úÿý*õ � üþü � � � ô���û�úÿö�û�ô���û Ð �k�>�'ý � û�÷
� � ��ûZù
÷ Ð)� �gý��Uõ�÷$��ý
���¹õ � ünü ½eÐ ö � úèö � �H�Bû!��� . ö�û��Ñ��ôUõ�ö[õ Ð ÷���� 5 ý
�,úqû Ð�� õ�úqýþ÷$���W�Uû�õ�÷���ûxõ�÷$�6��ünû�* �
� � � õ � � úÿö�û � �Uû � û���ý
�$��û � úq÷Zù � ýnüU� Ð�� õ�û�ù
ô�ünü ��½
â�È¿á�� ã ñuÍ;æ®ðëñ�ï æ ñ�òZðëæ%çUÍ;ä�� æ�ê
ÒÒ÷$��ô�ü �nÐ-� û���ý
���[úqö�ý�� 7 ý����2��ô���� û���ú��Oúqö � úZý
�,úqû Ð ù � õ�û4�W��ö�÷=ôeü � �Uû/���Uû�õ�ý � üþý�3�û � ��ö � ��ýJõ � ünü � ù
÷ Ð úqöeû�ý Ðù
ô��Uõ�úqýþ÷$� � � � �Uû,��ý��6��üþûZû!��÷=ô�� ögúq÷2�Uû�ôY��û � � �J� � � ÷��eû � ù
úÿû ÐK� � Ð ýnû�ù%ý����+�Uû�õ�úÿýþ÷$�eÓ �!���QÔÕ%/q ÷ .O5û��;û Ð!� û��;û ÐI���H�4��5 ô���û . û �nÐ�� �eüþû^õ�÷��6�eô�úqû Ð �Ö� �4�D� ünüþ÷ .��S� ý1@ û Ð û��,ú � �H� Ð ÷ � õ�ö � ù
÷=üþün÷ . ý
��� m ü � �E× ��� �k�
��ôH���=û4��úqýn÷��´úÿö � ú-§���ý
�6��ünû�úqöeý
��������ö�÷=ô�ü � �Uû)��ý��6��üþû � õ�÷��6��ünû�*xúqö�ý���������ö�÷ ô�ü � �UûS�U÷��I��ý
�eüþû % ¨góÛ÷���ú
� û��,ý*õ�û�� � � � úqöeû�ý Ð ý
�,úqû Ð ù � õ�û�� ��Ð û^ý
����ú � �,úqý � úÿû � ý
�¿úqö�ûn�eö � ��ýJõ � üUû����'ý Ð ÷$����û��,ú � ��ô�ú . û �nÐ�� �eüþû�õ�÷$� 5
��ô�úÿû Ð ý
�,úqû Ð ù � õ�û�� û!*'ýC��úÇ� � ý���ü � ý
�èúqö�û���÷\ù
ú .>�nÐ û®÷�ùSúqö�û?� � õ�ö�ý
�eû � � � úÿö�ûO�¿û��'ú � ü���÷ � û�ü;÷\ùUúÿö�û®ôY��û Ð!%
m . û �nÐ�� �eüþû^õ�÷��6�eô�úqû Ð!� Tqô���ú9üný 7 û>��÷���ú	�Uû Ð ��÷$� � üëõ�÷$�6��ô�úÿû Ð � � � Ð ÷Q�,ý � û��o�=û!��û Ð�� üBù
ô��§õ�úqýn÷�� � üþýþú � úqö � úý
��ú � ýþün÷ Ð û � úÿ÷/� �nÐ úÿý*õ�ô�ü ��Ð ù
ô��Uõ�úÿýþ÷��Y�¨úÿö Ð ÷ ô��=ö � ����üþýJõ � úÿýþ÷$��� %,q ÷ . û��;û Ð�� úqö�û Ð ûøýC� � �=û!��û Ð�� ü(§qüþ÷;÷ 7
� � � ù
û?û�ü
¨�úqö � úZý
�)��ö �nÐ û �Ñ� ��÷$���Ûúÿö�û � �H��üþýJõ � úÿýþ÷��Y� %/Ð ýnúqö�� � � ��� û�� 7 úÿ÷���� � ��úÿû��,� � úÿö�ý
�,§qüþ÷;÷ 7
� � � ù
û�û�üC¨S� ��� �Uû�ù
ô�üþü � õ�ô���úq÷��¿ý
3�û � � � úÿö�û�ô���û Ð�� ��ô�ú���÷���ú%ô���û Ð � � ÷d��÷ ú�ö � �;û�úÿö�ûOý��Uõ�û��,úqý��;û�úÿ÷üþû ��Ð �Áö�÷ . úÿ÷ � ÷E��÷E��ý
�§õ�û�úqöeû � ô���û�úÿö�û�ý
�,úqû Ð ù � õ�û�ù
÷ Ð ÷���ü �,� õ�÷=ôH��üþû�ö�÷ ô Ð � �d�H�4��%

� b "



�QV4< y	¾�¬(®�¯	z�{ÙØ$Ú�~�Ûn�>¯n��{�z¥°n²�{�z�y>¯	²u�>³n±E¬W³n°�y>�>³Ky	�>�	±H²A�>³n±

q ÷ . û��;û Ð�� ��ô����U÷���ûZúqö � ú � ô���û Ðn� ü .p�4� � . û �nÐ �%ö�ý
��õ�÷��E��ô�úqû Ð�� ý��Áúqö�ûD��û�����ûOúÿö � ú � �;û Ð�� ��û ��Ð+5
��ý��=ö,úqû � �Uû Ð ��÷�� � ü .p��� � . û �nÐ �øöeý
�Zû � û��=ü � �I��û�� �>� � �e� ünü � ����üný � �§õ�û�� � � � õ�÷$�'ú Ð ÷ ü
�øý��ÞúqöeûÛô���û Ð �]�û����'ý Ð ÷$����û��,ú�õ � �J�Bû � õ�õ�û4����û � úÿö Ð ÷ ô��=ögöeý
� . û �nÐ�� ��üþû %/8 ô ��� û��eü ��� úqöeû . û ��Ð�� ��ünû�õ�÷$�6��ô�úÿû Ð õ � �
� õ�ú � � � ��ý��'úÿû Ð �¿û � ý ��ÐI� �Uû�ú . û�û��xúqö�û�ô���û ÐO� � � úÿö�û(��û Ð �,ý*õ�û��Ç� Ð ÷��,ý � û � � �-� �H��üþý � �Uõ�û4�9ý
�xúqöeû�û����,ý 5
Ð ÷$����û��,ú � �xôUõ.ö � �Òúqö�û%÷ Ð ý��=ý
� � ü . û��K� Ð ÷ . ��û Ð � � õ�úqû �K� �!ý
�,úqû Ð ��û � ý ��Ð ýQû4�Búq÷�ý��'ù
÷ Ð � � úÿýþ÷��)� Ð û4��û��,úqû �÷��xúqöeû . û�� . ýnúqö qnF ó 'G��%k<�%�F ö�û . û ��Ð�� ��üþû . ÷=ô�ü � � � � � � � ��û Ð �,ý*õ�û��o¨ � ý
�ÿõ�÷��;û Ð û � ¨�ý
�Zúÿö�û%ô���û Ð �]�
��ö � ��ý*õ � ü	û����'ý Ð ÷��H��û��,ú®úq÷¿úqö�ûèô���û Ð �k�®ù � ��ýnüþý ��Ð �Uû Ð ��÷$� � ü!û!�#�,ý Ð ÷�����û!�'ú %OF ö�ûèô���û Ð ��ö�÷=ô�ü � ö � �;ûOúÿ÷üþû ��Ð �f÷$��ü � ÷���û � õ�ôY��úq÷$��ý
3 � ��ünûøý��'úÿû Ð ù � õ�û � úÿö�÷=ôH�=öÞöeû9� �4�2. ýC��öfúq÷ ���H� ù
ôH�Uõ�úqýn÷�� � üþýnú �Ñ� �S�¿÷ Ð û
��÷$��ö�ýC��úqýJõ � úÿû �6. û �nÐ�� ��üþû��O�Uû�õ�÷���û � � � ýnü � ��üþû %

F ö�ûS�U÷ . û Ðn� � � �Uû Ð ��ý
��úÿû��Uõ�û�÷�ù?��ôUõ�ö � �´ý
�,úqû Ð ù � õ�û . ÷=ôeü � öe÷��Uû�ù
ô�ünü � �=ý��;û�ôY��û Ð ��úÿö�ûOý��Uõ�û��,úqý��;ûúq÷xõ�ô���úÿ÷���ý�3�û � � � ��ú Ð û � ��üný
��û%úÿö�û�ý
�,úqû Ð ù � õ�û�úq÷èúqö�û�ý Ð �Uû Ð ��÷�� � ü	û�*��Uû�õ�ú � úqýn÷���� � � � � Ð û�ù
û Ð û��Uõ�û�� % L&�úqý���û � õ�ö�ýþü ��Ð û!� . ÷=ô�ü � �Uû Ð�� ýC��û �S. ýnúqö õ�÷��6�eô�úqû Ð � ý��Oúÿö�û�ý Ð õ�ün÷=úqöeý
��� � û�*��Bû õ�úqý�����úÿ÷n� � ��ý
��ôeü � úÿû � � �õ�ö � ��� û®úÿö�û . ÷ Ð ü � �k�	ý
�,úqû Ð ù � õ�û�� úÿ÷�úqöeû�ý ÐÇ. ý
��ö�û�� %�q ÷ .¥� ÷;û��ëúqö�ýC�Òüþû��;û?ü=÷\ùSû��E�B÷ . û Ð ��û!�;ú	õ�ö � ��� û®úÿö�ûô���û � � � û!�;÷=üþôeúqýþ÷$�Á÷\ù7û��;û Ð��H�����-� û��,ý*õ�û�� ½,q ÷ .­� ÷;û��%ýþú�õ�ö � �H�=ûOúÿö�û � û��;û�ün÷����¿û��'ú£÷\ù7úÿö�û(��ý
� � ÷\ùúqöeû®ô���û ÐA½-Ð ÷=ô�ü � úqöeû���û��U÷ . û Ð � ÷�ù��øôeú � �eýþüþýnú � üþû �$� úq÷��Uû�úqúÿû ÐÇ� û���ý
�$��� � û!*�õ�ö � �H�=û � ÷��Uû��eü � �Uû�ú . û�û��
��� �;÷,õ � úÿû�� � � �,����� ��úqû � ù
÷ Ð ün÷,õ � üÇ��ýþúÿô � úÿýþ÷��Y� � ÷ Ð>. ÷=ô�ü � ô���û Ð�� � � úÿö �¢� � � ý
�Uõ Ð û � ��ý
��� õ�÷��E��üþû�*,ýþú �üþû ��� úq÷ � ��ú � � ����Ð�� ��û�ú7÷�ùëý
�,úqû Ð ù � õ�û��£õ�÷��,ú Ð ÷=üþünû � � �K� ��û�üþû õ�úÒù
û .n½¢F ö�û���û ��Ð û�÷$�Uû��6l;ô�û���úqýn÷����7úqö � úõ � � ÷$��ü � �Uû��=ý��Áúq÷K�Uû ������Ð û�����û � � �E� õ�÷$�d��ý�� � úÿýþ÷$�ø÷�ù!û����,ý Ð ÷$����û��,ú � ü � � �¢. û ��Ð�� ��ünû�õ�÷$�6��ô�úÿý
���ý
� � �Ûû�*,úqû��Y��ý
�;û�û�*��Uû Ð ý���û��,ú %

â�È¿á�· ÜÚê�æ%ç ï »¹å¿æ%î�ñ�òÁé
F ö�ûZün÷���� 5 úÿû Ð � ô���ûè÷\ù �-. û �nÐ�� �eüþûZõ�÷��6��ôeúqû Ð!�g� �n��ô��$�=û���úqû � � � úÿö�ûK� Ð û��'ýn÷=ô�����û õ�úqýn÷�� � ý
�6�eüþýþû4� �ú Ð û���û�� � ÷=ô�� Ð û���÷=ô Ð õ�û�¶ � �±÷���� ÷=ý
�H� Ð û�õ�÷ Ð�� ÷�ù!úÿö�ûOö,ô�� � � 5 õ�÷��6��ôeúqû Ð ý
�,úqû Ð�� õ�úqýþ÷$� � õ�÷��6��ünû�úqû . ýþúÿö
� � � ��û��Y��÷ Ð)��� ú � úÿö�û . û ��Ð�� ��ünûK��ý
� ö'ú Ð û�õ�÷ Ð��2� ��� �nÐ ú�÷�ù®ýnú��%ý
�,úqû Ð ù � õ�û %�� ÷ Ð û�* � �6��ünû ��� ô�ûOúÿ÷�ýþú��
��ö � ��ý*õ � ü7õ�ün÷���û!��û���� . ýnúqö úqö�ûxô���û Ð��Ç�6. û �nÐ�� �eüþû-� ��� ��÷$��ýþúÿ÷ Ð úÿö�ûøôY��û Ð �k����ö � ��ýþ÷ üþ÷$�=ý*õ � ü ��� ú � ù
÷ Ðö�û � üþúÿö Ð û � ��÷���� %Ý8 ý���ýþü ��Ð ü ��� úÿö�û . û �nÐ�� ��üþû,� ���tÐ û�õ�÷ Ð�� �,ý � û�÷´÷�ù�ýþú��Oô���û Ð �k�Oö � � � � � üþ÷;÷ 7 ý
�H�½ù
÷ Ð
�=û4��úqô Ð û��%ô���û � ý��Áýþú��®ý��'úÿû Ð ù � õ�ûKs�Þß 
�� n§ ��Ð���.Ù� ��l;ô ��Ð û�¨L÷ Ð § Ð û�õ�÷ Ð�� úÿö�ý
�%õ�÷$�#�;û Ð � � úqýn÷���¨ t�%?F ö Ð ÷ ô��=öû�* � ��ý�� � úÿýþ÷$� ÷�ù �AÐ û�õ�÷ Ð�� ÷�ù ýþú���� � ��ú�ôY��û � � � úqö�û õ�÷ Ð�Ð û����B÷$� � ý����±õ�÷��,úqû�*,úqô � üëû��#�,ý Ð ÷����¿û��'ú � úÿö�û
. û ��Ð�� ��üþû>�¿ý
�=ö,úëüþû �nÐ �Zö�÷ . úÿ÷)��ú Ð û � �¿üþý
�eû®ýþú��Òý
�,úqû Ð ù � õ�û®÷ Ð � ��7 û®ý��'ù
û Ð û!�Uõ�û�� � �U÷=ôeú®úqöeû . ÷ Ð ü �g%	� ÷ Ðû�* � �6�eüþû � ý#ù úÿö�û�ô���û ÐÏ� ü .p��� �7õ�ö�û�õ 7 �	ö�ý
�ëû 5 � � ýþü � ù
úÿû Ð ünô��Uõ�ö � úqöeû . û �nÐ�� �eüþû���ý
� ö'ú � ����÷,õ�ý � úÿû�û � úqý
�H�
�=û4��úqô Ð û�� . ýþúÿö � ÷ . ��ün÷ ��� ý
���xû 5 � � ýnüBù Ð ÷$� � ��û Ð �;û Ð!%OF ö,ô�� �à. ö�û!��û��;û Ð ýþúM��û�û��®ýnú��%ô���û Ð û � úqý���� � úÿö�û
. û ��Ð�� ��üþû)��ý
� ö'ú � ô�úq÷$� � úÿý*õ � üþü �,� ÷ . ��üþ÷ ��� ��û . û 5 � � ýþü � � � �,ý
���¿úqö�ûèô���û Ð úqö�û � ÷ . ��üþ÷ ��� úqý���û � ÷ Ð
� � �,ý
���Áúÿö�ûøôY��û Ð �¿÷���û � � � ô���ý���� � ��üþ÷ . û Ð �+�Uû�û � õ�÷��H��û�õ�úÿýþ÷�� %d�SÐ ÷�� � � Ð û!�'ýn÷=ô���û!* � �6��üþû � úÿö�û
. û ��Ð�� ��üþû,� ��� ünû ��Ð � . ö�û�� � � � ý
� . ö � ú6� � ����û Ð úqö�û±ô���û Ð ��öe÷=ô�ü � �UûÛý��'úÿû Ð�Ð ô���úqû � úÿ÷ ö � � � ünûúqû?üþû���öe÷���û^õ � ünü
�7÷ Ð û 5 � � ýþü � û��Uû�� � ý
���è÷��Áúqöeû�ô���û Ð �k�7õ�ô Ð�Ð û!�'ú ú � � 76� � � úqö�ûM�Bû Ð õ�û�ý��;û � ý
�E�B÷ Ð ú � �Uõ�û÷\ù³úqö�ûK�¿û���� � �=û % LP�J��ôUõ�ö .>��� ��úqö�ûZô���û Ð �]� Ð û4��÷=ô Ð õ�û � ú � � 7g�Ç� � � ý
�,úqû Ð�Ð ô��eúqýþ÷$�2� � � � �=û!��û��,ú>� ���
�Uû�ý
�6� Ð ÷��;û �g%UFÇ�Q7 ý
���Zúÿö�ý
�7ý � û � úq÷Zýnú��7û�*'ú Ð û��¿û � úqöeû . û �nÐ�� ��üþûn� �4� ünû ��Ð ��û���÷ ô��=ö � �B÷ ô�ú�ýþú��7ô���û Ð
� � � ö�ýC�Òû��;û ÐI���H�4� û����,ý Ð ÷$����û��,ú úÿ÷ � õ�ú � � � úqû��E�B÷ Ð��nÐ�� ��ô Ð�Ð ÷�� � úqû%ù
÷ Ð ýnú��Òô���û Ð ý��-��÷��¿û>��ýnúqô � úqýn÷���� %
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â�È¿á�ã ä}»Oî�î?äS¹2»Oçëä�ðëñuåZæ»äOìÁéOï æ%òLðëæ�å çëæ%äOî?ñ�ðëñ�æ�ê
Ð ö�ýnüþû®úÿö�ý
�ëúqö�û���ý
� � û���÷��Y��ú Ð�� úÿû � úqû�õ�ö���ýCl ôeû��Bù
÷ Ð õ Ð û � úÿý
��� � � � ô��$��û��,úqû ��Ð û � üþýnú � û�*,úqû!����ýn÷��Z÷\ùSúÿö�û
Ð ÷ Ð ü �SÐ ý � û Ð û�� � úqö�û>��û õ�û���� ��ÐI� ö �nÐ��#.p��Ð û%üný
��ýnúqû � ýnú��Òô���û%úq÷ � û���÷��Y��ú Ð�� úÿýþ÷��Y� % ó � � � l ôeû���úÿýþ÷��Y�
Ð û!� � ý�� %WÐ öeû Ð û . ÷=ô�ü � úÿö�ûZý
�'ù
÷ Ð � � úqýn÷��2�UûZö�÷���úqû � ù
÷ Ð û � õ.öJ��ö � ��ý*õ � ü �nÐ û ��½­q ÷ .æ. ÷=ô�ü � ýnún�Uû÷ Ð � � ��ý
3�û �à½�Ð ö � úxý
�,úqû Ð ù � õ�û4� �nÐ û � �H� Ð ÷$� Ð ý � úqû�ù
÷ Ð ��÷���ýnüþû � ���e÷=ú � úqýn÷��Þ÷�ù�úÿö�û6��ö � ��ý*õ � ü . ÷ Ð ü �à½
Ð ö � ú �nÐ ûxúqö�û-��÷,õ�ý � ü Ð�� �¿ý[ZSõ � úqýn÷���� ½Rq ÷ . ��ö�÷ ô�ü � úqö�ýC��ý
�'ù
÷ Ð � � úqýþ÷$�/�Uûxû��6��ö � ��ý�3�û � ÷ Ð ZUüþúÿû Ð û �
� � ��û � ÷��OôY��û Ð õ�÷$�'úÿû�*,ú ½EX �;û Ð��H����� ünýQù
û . ýnúqöD��ôUõ�ö)� � ��úqû!�,�à� ��� õ Ð û � úqû7û��;û!�n��÷ Ð û ��Ð�� ��úÿý*õ õ.ö � ���=û4�úq÷xúqöeû�ôY��û � � �G� õ�õ�û����®÷�ù!ý��'ù
÷ Ð � � úÿýþ÷��Áúÿö � �Áúqöeû�÷ Ð ý��=ý
� � ü Ð ÷ Ð ü �6Ð ý � û Ð û�� %
â�È¿á�ç èUòZðëæ%î�î�æ��7ðëìÁäOî¦�?»Oî?î�æ��7ðëñAåZæ�ê
F ö�û � �eû�õ � ÷ úqû��Oý�� © ö � �eúqû Ð-= ��ô���� û���úxúqö � úZýþúèý
�W�U÷�����ý���üþûÁúÿ÷J��ö �nÐ ûÁû�*��Bû Ð ýþû!�Uõ�û�� � � � ý
�,ù
÷ Ð � �45úqýn÷��¥�Uû�ú . û�û!�´��û!�d�Uû Ð ��÷\ù �/. ÷ Ð�7 � Ð ÷=ôH� � ô�úq÷$� � úÿý*õ � üþü �J� � � ý
�,ù
÷ Ð � � üþü ��%2¤ �,ù
÷ Ð úÿô�� � úqû�ü ��� úÿö�ûý
�,ù Ð�� ��ú Ð ôUõ�úqô Ð û .>� ����÷ úøý��¥��ü � õ�ûøù
÷ Ð úqöeû � ô�úq÷$� � úÿý*õ�ô�� ��� úqû��K��û�õ�û4��� �nÐ�� úÿ÷´� � ý
�,ú � ý
�Ñ��ôUõ�ö � �ý
�,úqû?üþüþû õ�úqô � ü�õ�÷=üþünû�õ�úÿý
�;û %gÐ ö � ú®ö � ���Uû���� . öeû��6��ôUõ�ö � � � ��úqû���ýC�9õ�÷�����ú � �,úqü �-� � � ýþü � ��ünû ½,q ÷ .é� ÷;û��ýþúÎ�qõ � üþû . ýnúqö´úÿö�ûK�'ôH�d�Uû Ð ÷�ùO�¿û��d�Uû Ð � ½Jq ÷ .}� ý��;û Ð ��û � ��û�ú�÷�ùO� � õ 7 � Ð ÷=ôH� � ��õ � �´úÿö�ûK��û��-�Uû Ð �ö � �;û ½-Ð ö � ú>��÷ ��� ünýþúÿýþû��!õ � �6�UûM��ö �nÐ û � �Uû�ú . û�û!�Zô���û Ð û�*��Bû Ð ýþû!�Uõ�û�� ½9©?� �6�,ý � û�÷�÷ Ð>� ô � ýþ÷G§���û�� 5÷ Ð ýþû��I¨/�Uû9� Ð û���û��'úÿû � úq÷´úqöeû ôY��û Ð). ýþúqöe÷=ô�úZ÷��;û ÐI. ö�û�ü
�¿ý
����úÿö�û�ô���û Ð �]�S� Ð ý�� ��ÐI� ú � � 7�½êq ÷ .ë. ýnüþü
��ô§õ.ö � � � ��úqû!� � @ û õ�ú�ú Ð��$� ýþúÿýþ÷�� � ü	û � ô§õ � úÿýþ÷�� ½
â�È¿á�ì íKî¿ï ¹Áñ�»�ðëñ��xÊÁäOç!å-ï�äOçëæ
Ð ö�ýnüþû © ö � ��úqû Ð � V)� � �G ý
�,ú Ð ÷ � ôUõ�û � úqöeû�õ�÷��§õ�û���ú%÷�ù � û4��ý
�$��ý
�H� . û �nÐ�� �eüþû�ö ��Ð��#.>�nÐ ûèúqö � ú���ý
�xô�ü 5ú � ��û�÷ ô���ü � ô���û�� � � �6� ����ýC��ú��9úqöeû�ö'ôH� � �-�U÷ �#��� úÿö�û�úq÷��eý*õ Ð û�� � ý����o�,ý Ð úqô � üþü � ô��,úq÷=ô§õ.ö�û �g%	q ÷ . õ � �úqöeý
��õ�÷��§õ�û���ú(�Uû�ô���û � ý
�J��û�ú . ÷ Ð�7J� û���ý���� � � � �U÷ . û ÐK� ýC��ú Ð ý
��ôeúqýþ÷$�RÓ :��$�����$����� b "�Ôð½ª©?� ��� Ð ÷=ô��
�Uû�ö � �,ýþ÷ Ð �Uû�û�*���ün÷=ýþúÿû � Ó � b V!Ôß½ª©?� �gý
�,úqû Ð ù � õ�ûZö ��Ð��#.>�nÐ û�ünû ��Ð � úÿ÷9�¿÷ � ýQù � ýþú���û�üQù?� � ��û � ÷���� Ð ýþ÷ Ðô���û ½Gq ÷ . õ � �Áúqû�*,úqýnüþû����Uû�û!*#��ün÷=ýnúqû � ù
÷ Ð õ�÷��6��ôeúqý
�H�,Ó � b  �Ôð½
â�È¿á�ñ ä}»Oò/� î�ìÛê�ñ�»OòÛê
F ö�ýC��úqöeû���ýC�¨ö � �S� Ð û���û��,úqû � �U÷=úÿö � �,ý
��ýþ÷$� 5 � � ��û ����Ð õ.ö�ýnúqû�õ�úqô Ð û � � � ��÷ � û?üþý
�H��úq÷;÷ ü
��ù
÷ Ð õ�÷��,úqû!*'ú
Ð û õ�÷��;û Ð�� ô���ý���� . û ��Ð�� ��ünûOõ�÷��6��ôeúqû Ð � % Lhú%ö � � � û���÷$����ú Ð�� úqû � ö�÷ . õ�÷$�'úÿû�*,úqô � üþü ��5P�4.p��Ð û�ý��'úÿû Ð ù � õ�û��
��ý��=ö,úW�Uû � û���ý�����û �¿. ýnúqö¥��ý���ý
� � ü!÷�@ 5 �U÷ �#� ý
�'ù Ð�� ��ú Ð ôUõ�úqô Ð û �O� üþün÷ . ý����´û � ��ûÁ÷\ù^ý
�6�eüþû��xû��,ú � úÿýþ÷$�
� � � � Ð ÷=úÿû�õ�úqý����fô���û Ð � Ð ý
� � õ ��% L&� ����� ýnúqýn÷�� � ý
����ô�û���÷\ù-�U÷ . û Ð¥Ð û�õ�÷Q�;û Ð���� � � ö�û � ú � ýC����ý
� � úqýþ÷$�
��Ð û�û�*���üþ÷ Ð û �B� � Ð û���û��,úqý����(��÷��;û�üB��ô��$�=û���úqýn÷����®ù
÷ Ð ý
�6� Ð ÷��;û��øû!�'ú�� ý�� . û �nÐ�� ��üþû�õ�÷��6��ôeúqý
�H� � û���ý������ %
' ý 7 û � � � û�*#�eüþ÷ Ð�� úÿýþ÷��x÷\ù � �eû .#Ð û���û ��Ð õ.öKZUû�ü �g� úqö�ýC�9úÿö�û���ýC� � � 7 �O��÷ Ð û�l;ô�û���úÿýþ÷$���9úÿö � �Áýþú � ��� . û Ð � %
q ÷$�Bû�ù
ô�üþü ��� úqöe÷=ô�� ö �	. û �nÐ�� ��üþûxõ�÷$�6��ô�úÿý
���¿ö ��Ð��#.>�nÐ û � � � ��÷�ù
ú .>��Ð û . ýnüþü	�Uû�õ�÷���û)��÷ Ð ûxõ�÷��6�¿÷��
� � � �U÷ . û Ð ù
ô�üëý
�´úqöeûK��û ��Ð ù
ô�úqô Ð û � û�� � ��üný
����úÿö�û ��� � � �Uõ�û �pÐ û4��û �nÐ õ�ö2��ôH���=û4��úqû � ý��´úqö�ýC��õ.ö � ��úÿû Ð�%ó ��� �Uû�úqöeû�� . û . ýþünü � ýC�qõ�÷��;û Ð ö�÷ . úÿ÷d� ��7 û�� � � 5 õ�÷��E��ô�úqû Ð � � �-��ýþ÷���û��7õ�÷$�6��÷��H��ü � õ�û %
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Lizzy: MIT’s Wearable Computer Design 2.0.5 
Why 2.x?: This is the second generation of these plans. The first generation was never released except
internally. 

Why "Lizzy?": Comes from a talk David Ross (Atlanta Veteran’s Administration R&D) gave at the
Boeing workshop about how the Model T Ford was nicknamed the "Tin Lizzy." Everyone adapted it to
whatever task needed to be done: winching wagons, pumping water, taking the family to church, etc. It
is my hope that these instructions will enable folks to make wearables that do tasks we never imagined.

There is a surprising amount of new CPU boards, cases, and
products coming out for PC/104+. Check out some of the PC/104
resource pages for the latest 

Assembling a wearable computer 

Specifications 
Parts and supplier listing 
General instructions 
Assembly instructions 
Making heads-up display mounts 
Customizing (READ THIS) 
Some PC/104 resources for upgrading the base system 
Wear-hard FAQ -- Version 1.0 

Alternatives to the Lizzy PC/104 architecture 

Mailing List 

There is now a mailing list, wear-hard@haven.org , for those who are interested in making a Lizzy. To
subscribe, send a message with the word "subscribe" in the Subject: field to 

wear-hard-request@haven.org 

To unsubscribe, send the word "unsubscribe" in the Subject: field to the
wear-hard-request@haven.org If you want access to the mailing list’s archive, send "archive help" in
the Subject: line to, you guessed it, wear-hard-request@haven.org 

In the event of an address change, it would probably be the wisest to first send an unsubscribe for the old
address (this can be done from the new address), and then a new subscribe to the new address (the order
is important). Do not send multiple (un)subscription or info requests in one mail. Only one will be
processed per mail. 

An independent, threading archive of wear-hard is kept by R. Paul McCarty at wearables.blu.org (no
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relation). 

Revisions for clarity and improvements are happening all the time. These are
actually the instructions we use internally. 

Thanks to the members of the MIT Wearable Computing Project who suffered through the earlier
versions of these instructions while making their machines. Many of the small tricks that make the
design robust come from them. 

Copyright 1997, Thad Starner and MIT 

Warrantee (or lack thereof) 

Last modified: Wed Mar 31 20:07:39 EST 1999 



ÀGÁ1Ã Ä¾Å�ÅbÆbÇ�È�É OoÊ�Ë]Ì É ¿y¿bQWÍ�Î Ç�ÏyÐ�Ñ�Ò Í Ð�É Î ÇSÉ¶Ç�ÏyÐ�Ñ�Ò Í Ð�É Î Ç�Ï

Specifications
Variants on these instructions can make anything from a low end 80386 system to a high end ’586. In
general, the cost will be less than a laptop and the battery life will be 3-5X higher. 

Specifications for default Lizzy 
100 Mhz 486 DX4 processor (~50 Linux Bogomips) 
16M RAM 
2 serial, 1 parallel port 
flash memory capable 
2 IDE disk capability 
1.35GB 2.5" Toshiba hard disk 
clock battery backup 
Private Eye heads up display (red monochrome 720x280, but CRISP) 
~10 hour battery life 

The machine described in the instructions is conservative and is designed primarily for robustness. For
example, the author reads his e-mail exclusively from his wearable. However, for the more brave of
heart or those making experimental systems, see below. 

A preview of a maximum upgraded system 
150 Mhz Pentium 32-128?M RAM (next month...we’ll see) 
6G of hard disk(s) (2 2.5" 3G Toshiba hard disks available now) 
3 camera video digitizer with 56001 co-processor (the Adjeco digitizer listed in the PC/104
section) 
CD quality sound/MIDI (Crystal-MM sound board, see PC/104 section) 
56Kbps wireless Internet connection (CDMA digital cellular service...call your local rep) 
Color VGA+ resolution display (this summer maybe? See the display section) 

Needlesstosay, only certain combinations have been tested at this point (sound/video/disk), but as
upgrades happen, we’ll dump info to this page. 

Copyright 1997, Thad Starner and MIT 

Warrantee (or lack thereof) 

Last modified: Thu Apr 3 18:40:31 EST 1997 
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Parts list and suppliers

Required (see alternative section below)

CPU: Ampro’s 100Mhz 486 CPU PC/104 core module kit Suggest at least 8M RAM. 16M
comfortable. 
DISPLAY: Private Eye HUD and PC/104 display driver 
DISK: 1.35G 2.5" Toshiba MK1301MAV 
CASE: ETI’s Half Cube with IO panel 
KEYBOARD: HandyKey’s one-handed, chording Twiddler with mouse 
CARRYING SATCHEL: Ampac model 1020 
DC to DC power converter: Datel’s UWR-5/3000-D for 4.5-13.2V use which is 1 12V lead battery
or 1 7.2V lithium. If planning for more voltage, say several lithiums in series for more battery life,
see alternative section. 
CLOCK BATTERY: Tadiran TL-5242-W or equivalent 3.6V battery computer clock batteries. 
MAIN BATTERY (choose one): 

Lead (heavy, cheap): Panasonic LC-R123R4PU 12V 3.4 Ahr gel cells (2.34 lbs or ~1kg).
Basically any 12VDC lead battery is appropriate. For convenience, generally want 3 (one
home, one work, one running) Charger: PowerSonic PSC12500A or equivalent. About 10hrs
Lithium (Very light, expensive): Sony NP-F730 or NP-F930 (50% bigger) Generally want 2
(10 hrs on 730) running at any given time, for a total of 6 for convenience (one set home,
one set work, one set running). Charger: Sony BC-V500 Connectors: ITT Pomona 3690
Mini Banana plug male Allied part number 885-4513 or 885-3276 (short or long post) or
885-3690 / 885-3691 for black or red solder type. 

Needed for setup 

Keyboard with AT (old, larger) style connector or adapter (Twiddler comes with keyboard
adapters) 

Recommended for setup 

PC/104 VGA card and VGA monitor 
CD-ROM or floppy drive for software installation 
12VDC power supply capable of at least 1A of current 

Misc. parts 

STRANDED red and black wire. Around 20 gauge. 
Standard male and female banana jacks. Pass-throughs useful to have for mobile peripherals. 
Black and red duct tape. 

Tools 

Soldering iron 
Solder sucker 
Voltmeter 
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Helping hands 
Assorted screwdrivers, wire cutters/strippers, etc. 

Recommended peripherals and potentially useful parts 

Dlink DE620 parallel port ethernet adapter 
Sierra Wireless PocketPlus 110 wireless modem 
Toshiba adapter for hooking 2.5" hard drives to desktop computers. 

Other PC/104 boards we standardly use

Diamond Systems Crystal-MM sound board. Sound blaster Pro compatible. 44Khz 16bit In/Out.
MIDI control. 
Adjeco ANDI-FG video digitizer Motorola 56001 DSP on-board that can be used as a parallel
processor. 3 selectable svideo inputs. Been having trouble on the 100Mhz CPU boards, but older
50Mhz seems OK. 
See also the PC/104 section 

Alternatives to above (for the more adventuresome)

CPU 
DISK 
DC to DC CONVERTER: Datel UWR-5/4000-D12 (9-36V in, 4A)- untested or ST GS-R405/2
(9-40V in, 4A)-tested but obsolete. 
DISPLAY 
CASE 
NETWORK 

WARNING: All prices are approximate and are subject to
change at the manufacturer’s whim. Please, call them to check
their prices before budgeting. 
American Advantech Corp.
750 East Arques Ave.
Sunnyvale, CA 94086
Telephone: (408) 245-6678
Fax: (408) 245-8268
Item #PCM-3510
PC 104 Super VGA Module
$200.00

Allied Electronics
lithium battery banana plugs: ITT Pomona 3690 Mini Banana plug male
Allied part number 885-4513 or 885-3276 (short or long)
 Web Page 

Ampac
(you’ll probably have to go through a local distributer...none in Boston)
17300 redhill ave.
suite 100
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irving CA 92614
415 952 8395
fax 1 888 881 8338

Ampro Computers, Inc.
990 Almanor Ave.
Sunnyvale, CA 94086
Telephone: (408) 522-2100
Fax: (408) 720-1305

Bell Atlantic Nynex Mobile
600 Unicorn Park Dr.
Woburn, MA 01801
Telephone: (800) 538-4747
Sierra Distributer
Item #SRA0010002
Sierra Wireless POC Plus

Datel, Inc.
11 Cabot Blvd.
Mansfield, MA 02048
Telephone: (508) 339-3000
Fax: (508) 339-6356
Item #UWR-5/3000-D5
Direct Current to Direct Current (DC to DC) Converter.

Diamond System Corp.
450 San Antonio Rd.
Palo Alto, CA 94306
Telephone: (800) 36-PC104
or local (415) 813-1100
Item #GXD-702078
Crystal-MM Sound Blaster Card
$250

Digi-Key Corp.
701 Brooks Ave. South
Thief River Falls, MN 56701-0677
Telephone: (800) 344-4539
Item #P172 (LC-R123R4PU)
12V 3.4AH Sealed Lead Acid Battey
$50.00

Enclosure Technologies, Inc.
256 Airport Industrial Dr.
Ypsilanti, MI 48198
Telephone: (734) 481-2200  
Fax: (734) 481-0557
Item # 5504-00R
Half-Cube with I/O Panel, 5504, R. A.
$100

HandyKey
141 Mount Sinai Ave.
Mount Sinai, NY 11766
Telephone: (516) 474-4405
Fax: (516) 474-3760
Twiddler
$200

Jabra Corp.
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9191 Town Center Dr. Number 330
San Diego, CA 92122
Telephone: (800) 327-2230
$49.95

Megafix, Inc.
1933 O’Toole Ave., Building A-107
San Jose, CA 95131
(408) 955 9433
Item #MK1301MAV
1.35 Gig, 2.5" Toshiba Hard Drive
$265.00

Thomas Blackadar
Personal Electronic Devices, Inc.
212 Worcester St.
Wellesley Ma. 02181
781-237-6667
PED is selling (at cost) a kit for using the Reflection-Tech P5 display on wearables.

Phoenix Group, Inc.
204 Terminal Dr.
Plainview, New York 11803
Telephone: (516) 951-2700
Fax: (516) 349-1926
HUD 1 Private Eye With PC104 card (Item #300054-2 rev.A (PC/104 HUD PWA modified))
$1,200
HUD 1 Private Eye alone
$750
Make sure they sell you the 720x280 Private Eye and not any of the
"improved" displays.

Radio Shack
A Division of Tandy
1-800-

Standard Electronics
215 John Glenn Dr.
Buffalo, NY 14228
1-800-333-1519
BCV-500 Sony lithium battery charger $125
NP-F730 Sony 40Whr lithium battery $110
Alternative source is .Tweeter Etc. 

Toshiba Direct
2130 Townline Rd.
Peoria, IL 61615
Telephone: (800) 678-4373
HD002KU2.5 install kit for 2.5" Hard Drive
less than $20

Trilogic, Inc.
301 Ballardvale St., Suite 3
Wilmington, MA 01887-1062
Telephone: (978) 658-3800
Ampro Distributer for Northeastern US, ask for Lori Hanning (lori@trilogic.com)

Item #CM2-4DI-Q-71: CoreModule 4DXi, 100MHz, 4MB Ram, $744 

Item #RAM-CMM-Q-03: 12MB RAM Module (for total of 16M), $370 

Item #CM2-4DI-K-00: Core Module Quick Start kit, $225. The Kit includes one
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cable set, manual, software, and mounting hardware. 

Item #CBL-CMI-Q-01: CoreModule 4DXi Cable Set (for bulk purchases), $143 

Tweeter
102 Mt. Auburn St.
Cambridge, MA 02138
Telephone: (617) 492-4411
Item #NPF730 SNY
Lithium Ion Battery Pack for Sony camcorder
$140.00
Item #BCV500 SNY
Sony portable charger for Lithium Batteries
$160.00

Zytronix
1208 Apollo Way, #504
Sunnyvale, CA 94086
Telephone: (408) 749-1326
Fax: (408) 749-1329
Ajeco Distributer
Item #GGR626254
ANDI-FG Frame Grabber
$1700

WARNING: All prices are approximate and are subject to
change at the manufacturer’s whim. Please, call them to check
their prices before budgeting. 
Copyright 1997, Thad Starner and MIT 

Warrantee (or lack thereof) 

Last modified: Mon Jul 6 17:16:14 EDT 1998 



ÀGÁ1Ú Ä¾Å�ÅbÆbÇ�È�ÉPÔ Ê�Ë]Ì É¶ÕyÕbÖ Í�Î Ç�ÏyÐ�Ñ�Ò Í Ð�É Î ÇSÉ¶Ç�ÏyÐ�Ñ�Ò Í Ð�É Î Ç�Ï

Beginning Lecture 

Making a robust wearable is not about the CPU boards, the case, or even the hard disk (though these
help). In fact, the most care needs to be taken in the connectors and clothing. Be very meticulous and
clean with the connectors (esp. power jacks). Design the clothing to be comfortable and secure during
daily work. If possible, ask for assistance/advice in soldering and packaging from an experienced
hardware hacker. (However, note that the author of these instructions is actually a software person :-) 

Needed Time 

Once all the parts are collected, putting together a basic machine takes about 3 hours with a decently
equipped lab (power supply, soldering station, etc.). Changing the connector on the Private Eye takes a
bit of time, but is highly recommended for convenience. Customizing the display mount can take a few
minutes or several hours depending on which method is desired; however, the mount provided by the
supplier is HIDEOUS, so doing something, ANYTHING different is highly recommended. 

Copyright 1997, Thad Starner and MIT 

Warrantee (or lack thereof) 

Last modified: Sun Mar 16 21:18:29 EST 1997 
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The Power System 

Batteries 

Lead Gel cells 
1. Attach a fuse holder to the positive side of the battery. 
2. Put a fuse in the fuse holder 
3. Attach a black wire (stranded) equal in length to the fuse holder wire to the negative side of

the battery 
4. Attach red and black female banana jacks to the ends of the wires. 
5. Insulate appropriately 

 
Alternative: Lithium Ion 

Currently we use an adapter for these batteries. 

 
1. Attach standard red and black female banana jacks to about 4 inches of (red and black)

stranded wire. Remove any metal mounting nuts from the banana jacks. 
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2. Attach the small male banana jacks to the other ends. Note that the easiest way to do this is

to melt some solder into the connector, place the wire in the connector, and heat the
connector until the solder melts, adding more solder as needed to get a good bead. The
helping hands are useful here. 

 
3. Insulate using the red and black duct tape. For a more solid connector, cover the solder joints

with epoxy before taping. The final result should look like: 

 
4. Note that this adapter assumes that only one (7.2V) lithium battery will be used at a time

(about 5 hours). More batteries can be added in parallel to increase life with the Datel
convertor. Note that for best performance, batteries used in parallel should have been
charged equal amounts. If the ST GS-R405/2 converter is being used (preferred, but surplus
these days) or the UWR-5/4000-D12 (untested), at least 2 lithium batteries should be used in
series. 

5. These are smart batteries and are already fused internally. If accidentally shorted, placing
them on the charger for a second will reset them. The battery with adapter plugged in should
look like 
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Power Converter (images show Datel)

1. The Datel UWR-5/3000-D5 converter converts 4.5 to 13.2V DC into the 5V DC the PC/104
boards expect. See the specs that come with it for exact information. 

 

Note again, a higher voltage version might be preferrable, 
2. Find the PC/104 power connector from the Ampro kit. 

 

Allign the PC/104 power connector as shown below. Note that the connector is "keyed" (i.e. one
pin hole is blocked so that it can be attached only one way). 

 

Remove all the leads except for the two leftmost (red and black: positive and negative). The leads
can be removed from the small connector by simply pressing on the indicated spot and pulling. 
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Cut off the large connector, and strip the extraneous wires so that it looks like this: 

 

3. Attach the PC/104 power connector to the output side of the DC to DC converter. Note: to make
the most stable connection, wrap the wire around the pin of the converter, bend down the pin of
the converter, and solder in place. 

IMAGE 
4. Attach a fuse holder to the positive pin on the input side of the DC converter. Insert fuse (about

10A). 
5. Attach about 3 feet of stranded wire (preferably red and black 18 gauge) to the input side of the

DC to DC converter. Note that the fuse holder replaces a section of the (positive) red wire. The
result should look like 



Ã1Û�=

 
6. If you wish NOT to have an isolated converter, connect the negative pins to each other as shown

here. Isolated converters are convenient for those doing medical experiments (due to regulations)
or those who plan to plug their wearable into something besides batteries. 

 
7. Attach male banana jacks (red and black) to the end of the wires. Here’s how to use the Radio

Shack jacks we use 

8. Test the converter by plugging it into a battery and testing the output (should be 5V DC). 
9. Place a layer of cardboard on top of the connections for insulation, and use (preferably black) duct

tape to hold it in place. Keep the front of the converter clear since it will get hot. Insulate any
remaining exposed wire with the tape. 

Making the computer 
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Adding memory to the CPU core module (if you bought any) 
1. Add standoffs to the memory board. 

 
2. Plug memory into the CPU board. 

 
3. Fasten the standoffs to the CPU board. 

Setting the BIOS 
1. Clear a space on your desk that is free of conductive material (metal clippings, foil, etc.). 
2. Lay out the boards as shown. 

 

They are, from left to right, the VGA board, private eye driver, and CPU (core module). For
convenience, we will define the front of the boards as the edge lowest in the image (with the
64 and 40 pin connectors). The bottom of the boards is the side with the pins from these
connectors. 

3. Plug the VGA board into the CPU board. 
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Plug the VGA monitor into the VGA board. 
4. Plug the "utility connector"

 

into the CPU board (protrusion up) and a keyboard into the utility connector. 

 
5. Plug the power connector into the CPU board. 
6. Plug the battery into the DC-DC converter to boot the system. 

 
7. Press ctrl alt esc (all at the same time) when the message appears at the bottom of the screen

to get to the BIOS manager. 
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8. Using the arrow keys and keyboard, change the Hard Disk1 entry to 48 2633 16 63 0 0 
9. Change the Video to "Color 80" 

10. Change Shadow RAM to "Disabled" 

11. Change POST to "Express"  
12. Press "S" to save these settings and reboot. 
13. NOTE: There are 3 more pages to the BIOS setup that can be accessed by pressing

PageDown after the first screen. This is the extended BIOS. Here you can specify the
number of hard disks, whether SCSI is being used, etc. Most importantly, you can specify
the default boot device: floppy or hard drive. After you have a running hard drive on your
system, specifying it as the default boot device will significantly speed up the boot process.
Sometimes the settings get scrambled, especially when the computer has been exposed to
static electricity. See the CPU core module manual for more information on these extended
settings. 

Alternative: Setting the BIOS 

The BIOS can be set by using the CPU core module’s first serial port. Thus, you need only a
terminal (or another computer using a terminal program) to perform the settings. See the CPU core
module manual for more information. 

Installing Software 

Install the hard disk using the small IDE cable provided in the kit. One end of the cable 
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goes to the CPU board, the other to the hard drive. The cable is keyed, and the position of the connector
on the cable does not matter. Power to the drive is provided through the cable. 

The next step really depends on what you want to do, which OS you intend to run, and what you have
available. I suggest starting the case instructions while waiting for software to install. 

MEDIA LAB FOLKS SKIP THE NEXT DISCUSSION 

For most folks, attaching hard and floppy drives as in 

 

and going through a floppy install of the OS is the easiest way to install software. Note that the hard
drive installs on the back of the CPU board and the floppy on the left side (where the screwdriver
points). Other methods include buying a IDE CD-ROM and installing it on the second connection on the
IDE cable. To do this, a small to big IDE cable adapter kit is necessary. Toshiba makes something called
the HD002KU2.5 - Install kit for 2.5" HDD which should do the trick, and a standard PC power supply
is needed to provide external power to the CD-ROM (can be picked up at any computer store). Yet
another option is to plug the wearable into the net with a Dlink, boot Linux from a floppy, and download
the OS from the net. Other options include downloading the OS over a serial port, hooking up the 2.5
inch drive into another machine, or programming the OS into flash (optional on the Ampro boards). 

At the lab we use (and highly recommend) Linux (we are currently using the 2.0.21 kernal). A good
beginning book on the subject is Using Linux published by Que. Shows how to install the software and
perform many configurations. 

We provide drivers for X for the Private Eye, Twiddler keyboard, and Sierra Wireless modems on the
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main pages. Most everything else is probably already written with source provided on web sites or in
standard Linux distributions (Slackware, Red Hat, Debian, etc.). In my personal experience, Linux, even
though public domain, tends to provide better supported than what Microsoft can provide - its just a
matter of knowing where to look. In the worst case, it’s usually easy to write new device drivers in
Linux. 

For those who insist on Microsoft Windows, I believe drivers exist for most of the equipment we use.
However, they tend to be less flexible and robust. If using DOS, be aware that battery life may be halved
compared to Linux. This rather fantastic result is supported by precise testing. The current theory is that
the powersaving 486/586’s used in the CPU boards execute low-power "hlt" instructions in Linux’s idle
loop while DOS is doing something else. Have not compared to Windows.

FOR MEDIA LAB FOLKS 

And folks who have a friend with a disk with software already installed (assumes linux and that the
same model hard disks are being used), the following procedure will make a copy of the disk. 

1. Let’s call the hard disk with software installed the "master" and the one without data the "slave." 
2. Jumper the slave to be the second (slave) hard drive. For the Toshiba 2.5" drives this is as shown: 

 
3. Plug both the master and the slave disks into the IDE cable. Make sure the circuit board on the

drives can not short into anything. 
4. Boot Linux. 
5. Type "dd if=/dev/hda of=/dev/hdb bs=18k" 
6. After a long while, the copy will finish. 
7. Take both drives off, unjumper the slave, reattach the slave, and make sure it boots. 

Preparing the case 

1. Unscrew the case screws about 1 turn. The case should slide apart easily. 
2. Place the edge of the case on a desk. Use a screwdriver to work the punchouts on the IO panel

back and forth until they come out.
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3. Attach the serial and parallel ports to the case (use the hex nuts so that devices can be secured to
the ports). 

 

Putting it together. 

IMPORTANT: Follow the instuctions below to lay out the components once before
doing it for real. This will forestall surprises. 

1. Place 2 stacks of 2 standoffs in the standoff holes in the case. Use plastic standoffs where possible 

 
2. Place the DC to DC converter on the bottom of the case trying to keep the non-taped surface of the

converter against the case (for heat dissipation). 



Ã2ÀÂÛ Ä¾Å�ÅbÆbÇ�È�ÉPÔ Ê�Ë]Ì É¶ÕyÕbÖ Í�Î Ç�ÏyÐ�Ñ�Ò Í Ð�É Î ÇSÉ¶Ç�ÏyÐ�Ñ�Ò Í Ð�É Î Ç�Ï

3. Place approximately 1/2" of insulating material (for example, the packing material from the VGA
board works nicely) next to the DC converter. 

 
4. Temporarily undo the male banana jacks from the DC converter to run the power wires out of the

medium-small round hole in the front of the case. 
5. Attach the clock battery to the utility connector. Duct tape the connector to make sure it stays. 

 
6. Attach the keyboard port to the front of the case. Place the "on" LED in one of the smallest round

holes on the front of the case. 
7. Cover the pins on the bottom of the CPU board in duct tape. 

Bare pins 

 

Covered pins 
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8. Cover the bottom and top of the disk drive (BUT NOT THE SIDES) in duct tape to insulate it. 

 
9. Plug the IDE cable into the CPU board, and put a right angle bend in it. 

Hook up the other end to the hard drive, and wrap the cable around the hard drive so that it will fit
under the CPU board. 

10. Place the CPU and disk in the case, and screw in a third layer of standoffs to hold it in place. 

 

11. Attach a standoff to the hole furtherest from the front of the Private Eye driver board. Attach the
driver board to the CPU module. 
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(Note that in this image the Private Eye driver board 8 pin connector has already been replaced) 
12. Attach the serial, parallel, Private Eye, Keyboard, ports to the boards. 

 
13. Plug the Private Eye into its driver board, and test the system to make sure the machine boots. 

Private Eye modification 

If you’ve completed the above instructions, the Private eye 8 pin connector sticks out of the right hand
side of the case too much. 

There are several ways to handle this 

1. Cut a hole in the case to accomodate this connector (a dremel tool with cutting disk is useful for
this). 

2. Buy a male to female straight through DIN 8 extender and attach the result to the front of the case 
3. Attach a new connector using the instructions below. 

In general, we find the DIN 8’s to be too unreliable (get bumped out). So, instead, we replace the
connector on the board with a cable to a DB9 male connector that can take the place of the first serial
port on the front of the case. The first port is then simply hung off the back of the machine. The Private
Eye cable itself is then replaced with a female DB9 which can be screwed into the matching connector



Ã�Ü�=

in the case. SO: 

1. Desolder the present 8 pin connector. This takes a combination of patience and ruthlessness. The
main trick is not to heat up the solder joints more than necessary to remove a pin and not to slip
accidentally, cutting traces on the board. First remove the DIN 8 connector’s hood. 

 

A soldering iron and a pair of needle nose pliers can be used to push and pull the soldered tabs out
(there are no connections to worried about). Once the hood is off 

 

the DIN-8 pins can be desoldered. The easiest (and pretty ruthless) way is to cut slowly through
the plastic of the connector, cut one of the pins, grab it with needlenose pliers, and heat up the
solder joint until it comes out. 

2. The solder holes can be cleaned of residual solder by using a solder sucker. 

 

While this helps ease the next steps, it is not necessary. 
3. Take a serial cable with a DB9 male connector on it; cut off the other, square end; separate, strip,

and tin the ends of the wires.
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4. Solder the leads into the driver board according to the following table. Wire number 1 on most
serial cables is a different color than the rest (e.g. red). Looking at the bottom of the Private Eye
driver board (the side WITHOUT the large chip), the holes are numbered 

   ---------+
      1234  |
      5678  |
            |
      

These tables are for our convenience; any one to one mapping will work. The mappings are for
backwards compatibility with previous iterations of the driver board. 

Private Eye driver board        DB9 cable
-----------------------------------------     
1                               5
2                               2
3                               1
4                               3
5                               8
6                               7
7                               6
8                               4

The result should look like (from the bottom of the Private Eye driver board): 
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5. Cut the 8 pin connector off the end of the Private Eye. 

 
6. Rewire, using the following table, the Private Eye to a DB9 female connector. 

Private Eye connector   female DB9 (as labeled on the connector itself)
----------------------------------------------------------------------
yellow(1)               1
blue  (2)               6
green (3)               2
white (4)               7
brown (5)               3
red   (6)               8
black (7)               4
orange(8)               9

Altogether, you should have something like 
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7. Test the system to make sure the wire is correct. 
8. Strain relieve and properly case the connector: Partially assemble the strain guard 

 

and place it on the cable. Determine where it should be placed such that strain will be put on it and
not on the DB9 solder joints. 

 

Finish assembling the strain guard and tighten in place. Note that for the thickness of the Private
Eye cord, the plates of the guard have to be nested together like spoons in order to get a tight fit.
The result should be tight enough that it should be almost impossible to slide the strain guard
along the cord. 
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Place the assembly into the DB9 case, slide the 2 fastening screws into place, and put the 2 RS232
captive screws in their positions 

 

Close the DB9 case. 

 

The captive screws enable fastening the Private Eye connector to the case. 
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Finishing up 

Congratulations, you should now have a robust wearable computer. The next stage is making it
comfortable to wear. The next section, "Customizing," describes at least one way of doing things but
may also list alternatives. Please read all alternatives before trying one. The reader is encouraged to try
their own solutions. 

Copyright 1997, Thad Starner and MIT 

Warrantee (or lack thereof) 

Last modified: Sun Mar 16 21:17:47 EST 1997 
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Building a head mount for the Private Eye
Display mounts have typically been the most aggravating feature of the wearable. A comfortable mount
is essential for using the system for long periods of time. The two types we use are glasses-based mounts
and hat-based mounts. There is also the standard boom mount that comes with the Private Eye.

Constructing display mounts

Constructing glasses mount 
Constructing hat mount 
Picture of standard PE boom-mount 

Critiques of mounting styles

Standard mount for Private Eye

The mount provided by Reflection Tech/Phoenix is, literally, painful. This boom mount stays in place by
providing pressure on the head. This pressure alone can cause headaches. In addition, the display
bounces around too much due to the boom mount and takes too long to readjust (too many degrees of
freedom). 

Glasses and hat-mounts: 

The hat mount looks a little more ’normal’ to wear, but isn’t very stable or comfortable to look at for
long periods of time without adjusting. By angling the display, the PE be viewed without restricting the
entire field of view in that eye. You can make normal eye-contact with both eyes while wearing hte
hat-mount, but have to look up and to the side to read the screen.

While giving a more pronounced ’cyborg’ look, glasses-based mounts are more commonly used around
the lab. By using form-fitting safety glasses, this type of mount is extremely stable -- reading text while
walking is commonplace. The Private Eye will fill almost all of the field of view in one eye -- however
the virtual image will fuse with normal vision from the uncovered eye. This will give the effect of the
PE display superimposed over normal vision. 
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Two eyed view with glasses 

 
"Fused" effect that you actually see 

Last modified: Thu Sep 4 15:33:49 EDT 1997 
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Constructing the PE Glasses Mount

Constructing glasses mount 

Finding dominant eye 
1. Overlap your hands together at arms length in front of you. Leave a space between them,

such that they ’frame’ an object if you look through them. Find an object across the room,
and look at it through this space. Slowly draw your hands back, and they will end up
centered on one eye. That’s your dominant eye. 

2. You want to put the Private Eye on the non-dominant eye! 
Marking general location 

1. Put on the safety glasses and look at a person standing directly in front of you. Make sure
you are looking straight ahead -- otherwise the mount will be off center. 

2. Have the person you’re looking at put a mark on the glasses directly in front of your eye.
This will be where the center of the PE display will go. 

3. Hold the PE facedown, with the center of the screen over the dot you just made. Trace
around the outside edge of the screen. This outline is a little bigger than the size hole you
need to cut. 

 
4. Make sure you leave enough space around the frame and nose piece! You need this support

for the frame’s stability! 
Cutting the hole 

1. The best device to use here is some sort of dremel tool. Have lots of extra sanding discs, as
the plastic is rather tough and wears them out quickly. 

2. It’s a good idea to protect the other side of glasses. It is very easy to put a big scratch
through the other side on accident. The best way to do protect the glasses to wrap the
opposite side in tape. 
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3. Start cutting the plastic out from the center of the marked square. Try to keep the edges as

square as possible. Hold the PE up to the hole from time to time and see how the fit is being
made. 

4. Note... Start with a small hole, and gradually enlarge as needed. Notice that whole PE
doesn’t fit through the hole! There is a little bit of a lip around the edge of the screen. The
hole should be just big enough for the PE to slide in up to some part of the lip. 

 
Test fit 

1. When the hole looks about the right size, go ahead and put the glasses on and insert the PE
into the hole. You want to adjust the PE so that text appears directly over where you are
looking. Look directly at a person’s face, and the text should appear centered over their nose.
(Having the computer on helps a lot at this stage) 

2. Continue widening the hole until you get a good fit, and the PE lines up correctly. 
Gluing PE in place 

1. Once the PE is where you want it, use tape and rubber bands to secure it in place. This is a
little bit tricky, so having someone to hold the PE in place while you tie it down might help. 

2. When the PE is secure, put it back on to make sure it is still where you want it, and make
necessary adjustments. Once you’re sure it’s all lined up, grab your glue and cover the
outside joint where the PE meets the glasses. Be careful not to get glue directly on the
screen! 
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3. After getting a good line of glue around the PE, do everything you can do to make sure the

PE will not shift as the glue sets. Be very paranoid about this! Add extra tape, string, rubber
bands -- whatever it takes to hold this perfectly still for the next 24 hours. Normally, we just
wrap the entire unit in tape to protect it.

Choice of Glue 
1. Stuff we use: Silicon II, made by GE. Do not wear contact lenses while glue is wet.

(Fumes will affect contact lenses until dry) 
2. Hot glue guns: We haven’t tried, but might work. If you use, please let us know! 
3. Other stuff: 

Additional stuff you might want to do 
1. You might want to cut out the entire other lens. If you normally wear glasses or the other

lens has a habit of being smudged, this will be especially useful. Make sure you leave
enough plastic around the bottom frame and nose area so that the glasses won’t crack! 

If you cut it too thin, the frame will break with use: 

 
2. You also want to do something with the PE cable. A few few turns of a rubber band works

well, as do the plastic cable ties. 

The finished mount: 
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Back to the PE mount page
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Constructing a hat mount for the Private Eye

 

I’ve been using a hat-mounted P4 for about a year now and have experimented with a lot of different
kind of hat-mounts. I’ve got mine positioned so it’s in my upper-right periferal vision. This doesn’t give
the overlay effect that you get from the glasses, but it does look less obtrusive and lets you make eye
contact with both eyes. I can wear the hat-mount all day (and often do), while I couldn’t wear the glasses
over my eyes for too long without going crazy. The hat also absorbes a lot of the vibration, which will
make it quieter for you though probably not for others. 

The most important part of hatmounts is choosing a hat that can support the wieght. My first hat was a
top-hat, with the PE attached to the brim of the hat. Because the felt brim couldn’t support the PE, I had
to put an L-shaped aluminum shim between the hat and my forehead, which extended a ledge out under
the brim that the PE was then clipped onto using a notebook-binder-label clip. The shim transmitted the
vibrations straight to my head, which gave me headaches until I put a thin layer of foam rubber on it to
damp the vibrations. 

My current hat (and the kind I reccomend) is a cap, kindof like the british cabbie caps. Mine’s made by
Kangol. These have a firm plastic brim imbedded in the cloth, and can hold the PE on its own. 
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I silicon-glued velcro to the PE and sewed felt to the underside of the hat, so it’s quick to move the PE
around. There is also a pencil sewed under the back of the velcro-felt on the brim, which forces the PE
to point DOWN, so you can see into it when it’s above eye-level. This way I look up and to the side to
read, but can make normal bifocal eye-contact even to the side as long as the person I’m talking to isn’t
too much taller than I am. 

A note on choice of glue

1. Stuff we use: Silicon II, made by GE. This stuff is especially nice because you can remove it if
you want to change your mount. Do not wear contact lenses while glue is wet. (Fumes will
affect contact lenses until dry) 

2. Hot glue guns: We haven’t tried, but might work. If you use, please let us know! 
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You want another piece of velcro, snap, or something in back to keep the cable out of your face. This’ll
also help with weight ballencing. I actually keep another weight in the back of the hat to ballence it,
because without it the hat will tend to slip over my eyes. 

 

There’s a sweet-spot for small displays. Move even a little bit outside of that sweet-spot and you can’t
read the entire screen. If you’re doing something like glasses you can just position it right once, and
they’ll always be in the right place. With a hat you’ll never have it exactly right (the plastic brim will
warp over the months), so I reccomend a mounting that you can adjust easilly. Velcro has worked great
for me. 
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With the hat you can position it so you have it right over the eye (overlay effect) or off and to the side. I
prefer the latter mounting scheme, but you can switch between them just by moving the hat. 

The firm plastic brim I have has warped over the months. You might be able to find a better brim. A
baseball cap might even work, though I haven’t tried it because I don’t like how it looks on me. 

A note about eye dominance

With the glasses-mount for the PE, you want to wear the display on the non-dominant eye. This is
because you are covering one eye, and want your dominant eye on the real world so the letters will fuse
better. Because I prefer a non-overlay effect it doesn’t matter as much which eye the hat-mount is placed
on, and I actually prefer wearing the display on my dominant eye since it’s easier to read that way. You
can also just glue velcro on both sides of the PE and change eyes as you wish. 

-Brad Rhodes 

Back to the PE mount page
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Standard mount for the Private Eye
The mount provided by Reflection Tech/Phoenix is, literally, painful. This boom mount stays in place by
providing pressure on the head. This pressure alone can cause headaches. In addition, the display
bounces around too much due to the boom mount and takes too long to readjust (too many degrees of
freedom). 

 

Back to the PE mount page
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