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È½²h¨K§Ñ¹Î©/¨K®�¤Ñ¸N®�©Å¶�©iµ¿©«¨K§R©iª�¯�°ø§R¶G¬�©«¤Æ¶�¨�®�ª�¸�¹üµ¿¸�¬�®{§G·
¹ÍÁ³§L¨�§R¬�¸�®�¤ç¸�®ë§�²�©Å§R©i¤G§G·
¤�©iÀ�Á³©«®�»i©�±
§R²�¨K§ ¨�¶G©ì¸N®�¯2° ¨K»«»«©iµ³§R©iª�¬�¾é§�²�©i°ö¯�©/¨Kªö§R¸î¨�®ö¬�®�»i¶�©/¨K¤�©è¸�¾Æ§�²�©�ê�·
¤�»«¸�¶�©�Ç_È½²�¬�¤ æ ¸NÁ�¯�ª
®�¸N¶G¹Ä¨K¯�¯�°Î©i®�ªìÁ�µõ¬�® ¨¯�¸�»/¨K¯ý¹Î¬�®�¬�¹ÍÁ�¹õ±|ê�Á|§ç¬�®ñµ�¶R¨K»i§R¬�»«©ô¨Í§L¨�¶GØN©i§�ê�·
¤�»i¸N¶�©^ê ä ¬�¤¼§R¸ÎêE©
¶�©«¨�»L²�©iª�±h¬�®ñ¹Î¸N¤G§¼»/¨�¤G©«¤½§R²h¨�§Ö¸�¾Ï§R²�© æ ¬�¯�ªÄ§�°�µE©ô¤G©«ÀÂÁ�©i®�»«©KÇ��h¸N¶Ã»«¸N®�¤G¬�¤7§R©«®³»i° ¤�©iÀÂÁ�©«®�»i©«¤
¸Nµ³§�¬�¹Î¬I½i©«ª æ ¬2§R²à¸�®�©ó§�°�µ¿©Å¸K¾¦©«¹Îµ�¬�¶G¬�»/¨K¯bµE¸�§�©«®{§R¬�¨�¯É¤G²�¸NÁ�¯�ªà¸Nê³§R¨�¬�®à¨ÄØN¸�¸|ªà¤G»«¸N¶G© æ ¬�§�²
¸�§�²�©«¶¹Î©i§R²³¸|ª�¤¸�¾ç¹Î©/¨�®î¾P¸N¶�»i©õ¨�¤ æ ©i¯�¯;Ç}È½²�¬�¤²h¨�¤êE©«©i®ö¤�²³¸ æ ®â§R¸òê¿©ñ§�¶�Á�©ñ¾P¸N¶Å§R²³©
ÀdÁ�ÂFÃ:ÄÄ¨�®�ª����Îµ¿¸�§�©«®{§R¬�¨�¯�¤iÇ���¸�¶J§�²�©¥§R©i¤�¤G©«¯�¯�¨K§R¬�¸N®ÄµE¸�§�©«®{§R¬�¨�¯�¤¦§R²�¬�¤Ã§�©«¤G§ æ ¬�¯�¯�êE©é¶�©iµ¿¸�¶G§R©iª
¬�®ñ§�²�©Æ¾P¸N¯�¯�¸ æ ¬�®�Ø
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�;� �����&�(� �����i�;� �(�����r�r� �����&�`��r� m �r� �����`�i� �����&�`� �������;� �������r��(������ �i�;� �;� �8���r�;� �����&�`� ���8������� �����r�i�� m �r� ��������� ��������� �����(��� �����`�i�
�;� �����i�i� �������;� �`�����i�i� �����i�i��r� m �r� �i�������i� �8���;�r� �;�8���`�;� �8���i�r��i �¡�¢�£¤� �t�;�;� �;� �`�����;��� �����i�i� �&�r���i�i� �����;�r�� m �r� �i�����i�i� ���¥���r� ���¦�;�;� §����;¨i¨
�;� �����i�;� �����r�&� �����(��� �����i�i��r� m �r� �&���r�;� �����i�r� ���¦�r�i� ���¦�;�i��(��©&¡�� �i�t��� �;� �����i�i� �����r�;� ���¦���`� ���¦ª&���� m �r� ���¥���i� ���¥���r� �&���r�;� ���o«i��§
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¨�¤¼¬�®Ä§R²³©ÈÇ�Éó¯�©�§�§�©«¶¼»«¨�¤�©KÇËÊ´©i¹Ä¨K¶�ï�¨�ê�¯2°Î§�²�©«¶G© æ ¨K¤½¸N®�¯�°Î¸N®³©é©�÷³¨�¹Îµ�¯�© æ ²�©«¶G©Ñ¨óÕh¯�§�©«¶�©iª
µE¸�§R©i®Â§�¬�¨�¯ÖÁ�¤G¬�®�Øò§R²�©õ®�© æ µ�¨�¶R¨�¹Î©i§�©«¶G¤ºª�¬�ªö®�¸K§Ä¤G²�¸ æ ¨K®ö©«®³²h¨�®�»i©«¹Î©«®{§ Ú 9 @�ÌvÍ ±_Ò�¯ Û Ç
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1hab 1bnr
ÏºÐ�Ñ�Ò�Ó�ÔÖÕ�Õ�×�Ø�Ù^ÚwÛÝÜ;ÞÝß"àâá�ã�Û\ä;ß*à\å�æèç;é�ßêç;ÞÝá`Û\ß"Ù�ë8àâÜ�à\ß"ìLã�á�ÞâÛÝä;ßêÚUá�æèç�å`ÞÝÙ^àWá�ëBá�ã½íºîïå�ë�ìðíòñïç8á�Û\ß"ë�ÛÝÙ�ó
å`é^à"ô�õºä;ßÃç;Þ\á�Û\ß"Ù�ë�àµå�Þ\ß�öOàIÛSå`Þ\Û\Ù�ë;÷Èã�ÞÝá�æøé�ßUãoÛµÛ\á�ç8ùw×·úUû�ü�ý�×Ëà\ç8ß"Þ\æøþ�ä�å`é�ßÃæ�ÿ�á�÷�é�á���Ù�ë;ß��Fú����	�r×
��á��rÙ�ë�ß
ç�å�ë�Ú ÞÝß"å`Û\Ù^Ú·ÛÝÞ\ÿrç�à\Ù�ëêÙ�ë;ä;Ù�;Ù�Û\á�Þ���úUû���� ä8å`ßUæèá�÷�é�á��;Ù�ë���ú��������8å`ÞÝë�å�à\ßJù ô
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G�HJILK1M�N�OQPSR�RJTVUXW�OYPSTXRZP+N=O�HJI[P+\^]�_SI`\aI`R	OYWbOYP+T5RcTXdfehg8WbOYTX\^NaWXN^M�I`]�M�I`NiI`R	O�W�OYP+UXI`NjdETXM
OYH�IQWX\aPSRJTLWXk�PSl k�H1WXPSR?m3G�H�IjI`R�H1WXRJk�I`\aI`R	O=WXk�HJP+I�UXI`lcPSNnMiI�WXNiT5R1WXoJ_+I^l�pJI^O�TqOYH�I^d�WXk�O
OYHJWbOrehgcP+NjT5MiPSI�R�O�I`lsN�OYI`MiPSk`WX_tO�TVuvWXMilJNQOYH�IwN�P+lJIwk�H1WXP+RJNQTXd.O�HJIwo1Wbk�x7oFT5RJIbmvG!WXoJ_SIwy
N�H�T;uzNzOYH�I.lJPSMiI`k�OtP+RJk`MiI�WXNiI.TXd!O�HJIÈÅ�{|Nik`T5MiInP+d3NiuzP}OYk�HJI�lqdEM�TX\~Wae��aO�TaW=ehg=k�WX_+PSoJM�WbOYI�l
]FTXOYI�R�O�P�WX_��	M�I��	WXM�l�_SI`NiN�TXd"O�HJI�Wb_S]JH1Wbo%I�O�pJNiI`lBm
G�HJI�N�WX\^ItPSN�OYMipJI�dET5M�OYH�I�N�p�Mid�WXk�I�N�k�T5M�Ibm
�|RsWX_+_vOYHJIqk�WXNiI`NaOYHJIr�?�������������V�)� Í�� ���
�5���!T5_}����MiTXOYI�PSRZu�WXN^pJN�I�lB�vWX_+_�k�WX_+k`pJ_SWbOYP+T5RJN
uhI`M�If]FI`MidETXM�\aI`lrpJN�P+RJ��OYHJI.K1_}OYI�M`m

�%�7�b��Ôj�i×òí á�æèç�å�Þ\Ù^àWá�ë�á`ãâíºî¤å�ë�ì íòñ^��å�à\ß"ìðç8á�Û\ßUë�ÛÝÙ�å�é�à>Ü�à\ß"ìðã�á�ÞµÚUå�é�ÚUÜ;é^åtÛ\Ù�ë;÷¡ `ó5à\ÚUá�ÞÝß á`ã½ë�åtÛÝÙ¢��ß
à\ßi£�Ü;ßUë8Ú ß"à

��¤
¥ _+I`RJ�bOYH)¦ §©¨«ªY¬Y§©�®°¯ WbOYTX\ ±t²E³µ´�¶ Å�²E³µ´�¶ ±�·E¸�¹�º ÅV·E¸�¹�º ±t²E³µ»!¼ Å�²E³µ»!¼

e � Î�½Jm¾X¿&É À�m¢ÁÎ;y {UÇ
mÂ½�yb½ Î5m¢À&É5À Î;Ç7mÁ�ÇbÀ y7mÃyvÎrÉ
Î�o�]JP Ç�ÉX_ e g ÎVÄ�mDÎVÀÎ À�m¾5yX¿ {tÎ5mDÎ&ÎiÉ Ç
mDÎ;¾&Ç ÎV¿
m�É	y�Î À
mÃyXÁ5¾
¥ yX¿	¦ e�� Î;¾
m¢¿X½�y À�m¾XÀ5À { É�my5yX¿ Î5m¾XÄ�Ç Î;¾7m^ÇX¿5¾ y7m¿5Á5¾ÀX_ ehg Ç�É�m¾&ÇXÄ À�m¢À5Á	¾ É
mÃ¾&Ç�Ç Ç
myXÁ5¿ ÇvÎXm¢½�y�Î À
m^ÇXÀXÁ

e � ÎVÀ�myX¿5À y
m¢À�ÇXÁ À
m^ÇvÎ�À y
m¢Ä&É5Ä Ç&Ç7m¿&É&Ç ¾7m^Ç&Ç�½
Ç�OYM�Å Ä Ç�ÉX_ e g Á	¾
m¢Á	y�É ¿�m¢ÁÎ&Î ÎXmÃ¾�É5¾ ½Jm¢¿5Ä�Ç Á5Ä
m�É	ybÀ Ä
mOÎ;¾b¿
¥ ÎrÉ5¿	¦ e�� ÇvÎ5m¢Á	yXÀ y
m¢À	¾5y ÎiÉ�m¢Á	y&Ç À�m¾X¿5Ä ÁÎXmÃ¾�ÉX¿ À
mÄ5ÄX¿ÀX_ ehg ½	À�mÂ½�É&É ¿�myb½5½ À
mÃ¾5y8É À�mÂ½�¾5¾ yXÁ
mOÎ;y8É Ä
mÁ�Ç�Ç

e � ½JmDÎ�½	¿ ½Jm¢Á5¿�Ç { É�m¢Á�ÇXÁ Ç
myX¿5¿ Á�m¿&ÇXÀ ½�m¿5ÀvÎ
Î`oJRJM Ç�ÉX_ e g Î&Î5m¢Á&É	¾ y
mÂ½	Á�Ç Ç7m¢½�ÇbÁ Ç
mÂ½	ÀÎ ÎVÁ
mÃ¾XÁ�É y7mÃ¾5¾bÄ
¥ Î�ÎiÉ	¦ e � ½Jm�ÉÎVÄ Á�m�ÇXÀ5Á {tÎ5m�É&É	¾ Î5mÂ½�¾b½ Á�m�ÉvÎ;Ç Á
m�É5ÁXÀÀX_ ehg ¿�mÂ½	Á5À Á�m¢ÀX½	À ½�m^ÇXÁ&Ç Á�m¢ÁÎV¿ Î;Ç7mÀ5ÀX¿ ½�mOÎ&Î�Ä

e�� ÎiÉ�myX¿5Ä Á�m�É5À5À Ç7mÄ	¾bÄ y
mDÎVÁ5Ä ÎVÁ
mÃyXÀ5¾ ½�m¿Î�Î
Î`H1WXo Ç�ÉX_ e g Ç&Ç
m¢Ä	¾&Ç y
m¢Á&É5À ÎXm^ÇvÎ�À y
m¢À	¾XÄ Çb½�mOÎV¿X¿ À
mÀ5ÀvÎ
¥ Î`½2Î;¦ e � Î;Ç
mÂ½	ÀÎ Á�m¢Ä5À�Ç Ä
m¢½5½&É À�m¢Ä	¾XÀ ÇvÎXmÄ&ÉvÎ y7mÃ¾XÀXÄÀX_ e g ÇX¿�m¾�É5¿ y
m¢ÀX½�É ¿
m¢½�Ç8É ¾
m�É&ÉÎ Á	¾7mOÎ;Çb¿ À
mÄ5Á5y

e�� Î;y
mDÎ;¾X¿ y
m�É5Ä	¾ ÎVÁ�m¢Á	¾b½ À�myb½2Î ÇX¿
mÃy5ybÁ À
mÄ5Ä�É
Î�H�Æ�O Ç�ÉX_ e g Á	y
m�ÇXÁ&É ¾
m�ÇXÄ5À ÎVÀ�m¢ÀÎ�½ ¾
mDÎ;yvÎ yvÎXm¿X½X½ ¿
mÀ	¾Xy
¥ ÎVyXÁ	¦ e � Ä�mÂ½�yXÀ Á�m¢À&É5Á ÎV¿�m¢¿�ÇXÀ ¿�mDÎV¿X½ ÇX¿
m^ÇX¿&Ç y7mÃyXÀXÄÀX_ e g Á5Á�mÂ½	¿&É y
m¢À5Á	¾ Ç&Ç
m�É	yXÄ Ä�m�É&É&É y5y7mÃyXÁXÄ ¾7mOÎVÁX¿

�|RZOYWXoJ_+IrÀ WXRÇI�Å
H1WbpJNiO�P+U5ILUbWXM�PSWbOYP+T5RcTXd�WX_S_�]FT5N�NiPSoJ_+IÈT5]�O�PST5RJN=H1WbNaoFI`I�R@]FI`M�dET5M�\aI`lBm
ÉÊP+M�NiOËe��LN�k�T5M�I�NfuhI`MiI^k`WX_Sk�pJ_�W�OYI`lÌdET5M�O�HJI=T5M�P+�5PSRJWX_!]FTXO�I`R	OYPSWX_µm%G�HJI^]JWXMYWX\aI�O�I`MiNnuhI`MiI
T5MiPS�5P+R1WX_S_}�[l�I`M�P}U5I�lsÍ?Î�ÏhpJNiPSRJ�[WqK1_}OYI`Mf]JMiT
k�I`lJpJMiIQo	�8G3M�TX]JN�H1WÑÐ�ÏnÒXÓ}ÔzÕ¢yb½��ÊÀ5¿7�ÊÀXÄbÖµm3�©d
K1_}OYI`MiPSRJ�.P+N�WX]J]J_+PSI�l×OYTnOYHJIvO�I`N�NiI`_+_�WbO�PST5R×uzHJP+_SI Å�{©N�k�T5M�ItI�UbWX_+p1WbOYP+T5R¡O�HJIzN�k`TXM�ItlJI`k�M�I�WbN�I`N�m
G�HJI�RJI�uz_}�^k`WX_SP+oJMYW�OYI`l^]%TbOYI`R	O�P�WX_+N�uhI`MiI�I`\a]J_+T;�XI`ljdETXM�O�HJI�k`WX_Sk�pJ_�W�OYPSTXRJN�PSR^O�HJI�NiI`k�T5RJl
O�WboJ_SIho%I�_STVunm	Ø.I`RJI�MYWX_+_+�¡ehg�k`WX_Sk�pJ_�W�OYPSTXRJN!]�M�TVU7PSlJI�oFI�OiOYI`MÊN�k`TXM�I`N�WbN�e��1�XoJp
OÙdET5M�e��.OYH�I
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k`TX\×oJPSR�I`laN�k`TXM�I�P+N�_STVu�I�M�I�lQo	�aO�HJItN�pJM�d�WXk`ItN�k�T5M�Ibm
G�HJI�o%I�NiO>Å�{|Nik`T5MiI�MiI�WXk�HJI�lQPSN�PSR=OYH�I
MYWbRJ�5I.uzHJI`MiI¡Nik`T5MiI`NtTXdÙR1W�OYP+UXIn]JM�TXO�I`P+RJNzN�HJT5p�_SlLo%Ib�1PSRqWXk`k�T5M�l1WbRJk`InuzP+O�HqI�Å�]FI`MiPS\aI`R	O�m
�|RqWX_S_Behg^k`WX_Sk�pJ_�W�OYPSTXRJNhO�HJInpJN�IfTXd3OYHJInk`TX\×oJPSR�I`lr]%TbOYI`R	O�P�WX_BP+\^]�M�T7T;UXI`NvO�HJIÈÅ�{|Nik`T5MiI^m

�%�7�b��ÔËÜ;×�Ù�ëVÝ�Ü;ß"ë�Ú ßèá`ãºå`é�éËß�ÞrÛ\ß"ë�à\Ù�á�ëÈÛÝßUÞÝæèà½á�ëÈÛÝä;ßz `ó5àÝÚ á�ÞÝßâá�ãBß�ý��`à�á&×	âFé�é�à\ÚUá�ÞÝß"à½þ�ßUÞÝß>Ú"å`é^Ú Ü;é^åtÛÝß"ì
Ü�à\Ù�ë�÷FÛ\ä�ß%��ãVä�å�ú�æ�ç?è��;é���ó�Ø2á�é�ÿiØ�ÞÝá`ÛÝßUÙ�ë�ô"õºä;ßFê�ÞSàIÛÛÝå��;é�ßºà\ä;átþFà�àÝÚ á�Þ\ßJà�ã�á�ÞÛÝä;ß á�Þ\Ù�÷�Ù�ë�å�é�ç�á`Û\ß"ë�Û\Ù^å`érþ�Ù�ÛÝä
�tå`ÞÝÙ�å`Û\Ù�á�ë á`ãFê8é�ÛÝßUÞ�å�ë�ì å�é�ç�ä�å���ß Ûâà\Ù¢ë"ß�ô	ì5ëBÛ\ä;ßµà\ß"ÚUá�ë�ìÈÛÝå��;é�ß>ÛÝä;ßµç�å`ÞSå`æèßUÛ\ßUÞSà½Ü�à\ß"ì þ ß"Þ\ß>÷�ß"ë;ßUÞSåtÛÝß"ì
Ü;ë�ì;ßUÞ�Ù^ìißUë�Û\Ù^ÚUå�é�Ú á�ë�ìiÙ�Û\Ù�á�ë�à�å�à�Û\ä;ß� �ó5à\ÚUá�ÞÝßÀÚUå�é�ÚUÜ;é^åtÛ\Ù�á�ë�ô

Ä OYTX\ K1_+O�I`M Ä _+]JH1WXoFI�O ± Å�²�í;î%ï
É Ç�ÉX_ ÇXÄ
mÄX½X½ ¾7mÃ¾XÁ�É
Î Ä�m¢¿�ÇXÁ ½�mÀ5Äb½e Ä É ÀX_ Á5¿
mÀ�Ç�Ç ¿
mÀ5ÁXÄ
Î ÎVÁ
mÁ	¾8É y7mÁ5Ä�É

Ä OYT5\ K1_+O�I`M Ä _+]JH1WXoFI�O ±z²E³µ´`¶ Å	ð�²E³µ´`¶ ±�·E¸�¹�º ÅV·�¸�¹�º ±t²E³µ»!¼ Å�²�³�»Ê¼
É À�myXÄ5¿ ¿�m¢ÀÎVÀ ÎV¿�mÂ½�¾&Ç ½JmDÎVÁ5À y5y
m�É	¾�É ¿�mOÎ�¿	ye Ä Î Ç�ÉX_ ÎVÀ
m¿5ÀX¿ y
m¢Ä	¾5¾ À�m�ÇXÁÎ y
m¢Á�ÇXÄ ÇXÁ�m�É5Ä5Ä ¾
mOÎiÇ5y
É Á5À
mÃyXÄX¿ ¿�m¢ÀÎVÀ ÎV¿�mÂ½�¾&Ç ½JmDÎVÁ5À y5y
m�É	¾�É ¿�mOÎ�¿	ye Ä Î ÀX_ ÇvÎXmÀ5ÁXÄ À�m�É	¾XÀ ÎiÉ�m¢Á	¾&Ç ¿�mDÎVÄ5Á Á�Ç
m�ÉÎiÉ ¾
mÀXÁ5À
É ÇX¿
m^ÇXÀ5¾ ¿�m�ÇXÁ	¾ Á&É�m¾5y5y y
m¾XÀ5Ä yXÄ�m�É�ÇXÁ Ä�m^Ç8É5Àevñ Î Ç�ÉX_ Á5¿
m^ÇX¿X¿ ¿�m�Ç&ÇX¿ Î5m¾5¾�É ½Jm¢Ä5¿5Ä ½�É�m�É	yX¿ Ä�mOÎ`½	Á
É Á5Ä
m^Çb½X½ ¿�m¢¿5ÁÎ ÇXÁ�m¢Á5Á�Ç ½Jm¢¿	¾5¾ À�Ç
my5¾XÀ Ä�m�ÉXÀ5Áevñ Î ÀX_ ½	À
mÃ¾&ÇbÀ ¿�mÂ½	¿5¿ À�m¢À5¿5Á À�mÂ½�¾XÄ yXÁ�mÂ½�É5Ä Ä�m^Çb¿&É

&�'�()'+ò óB47ôBõ�47-!2547:^ö�÷�4
-F9;C�ø�>@ùË/347CEúLó%9Vú�õ!2X9Võ3ú;47:

û RJIzPS\a]%TXMiO�WbR�OÙü7p�I`NiO�PST5R^k`T5R�k`I`MiRJPSR��fO�HJIz]%TXO�I`R	OYPSWX_SN�ü�p1Wb_SP+O|�¡PSN�P+d?W.R1WbO�pJMYWX_1NiI`ü�pJI�RJk`I
M�I�k`T5�XRJPSý�I`NÙP}OYN3R1WbOYP}U5IhNiOYMipJk�O�pJM�Ib�5WXR�l×lJPSNik`MiPS\aPSR1WbO�I`N3W�lJPDÆ?I�M�I�R�O!dET5_SlQÕ�ÇbÄ�Ö�mXG�HJP+N!dEI�W�OYpJMiI
k�WbRwo%IfOYI�NiOYI�lþo��qWXNiN�P+�5RJPSR��j]1WXP+M�N�TXd�]JMiTXOYI�PSRJNtuzP+OYHqOYHJIËNYWX\aI¡_+I`RJ�XO�HqO�HJI×N�I�ü�pJI`RJk�I`N
TXd�I`WXk�HÌTXOYH�I`M`mFG!WXoJ_SI¡¿^NiHJTVuzN�OYHJIËM�I`NipJ_+O�N�dET5MzOYHJI¡k`T5MiM�I`Ni]%TXRJlJPSR��Qk�WX_+k`pJ_SWbOYP+T5RJN�m1G�HJI
]JMiTXOYI�PSRrI�Å�WX\a]J_SI�N�u�I�M�InI`NiN�I`R	O�P�WX_+_+�QOYWXxXI�RLdEMiT5\ÿÕ«½2Î`Ö�m
G�HJI.k`WX_Sk�pJ_�WbO�PST5R�N�uhI`MiInWX_S_F]%I�MidET5Mi\^I�lQpJNiPSRJ�×O�HJI Ç�É�{©_SI�O�OYI�MvWX_+]JH1WXoFI�OvWXRJlÈpJNiPSRJ�×W×]%Tb{
OYI�R	OYP�Wb_1k�WX_+PSoJM�WbOYI�l=dETXMÙOYHJI��������	��
��
����Ùl1WbO�Wbo1WXN�IzMiI`_SI`WXN�I�ljP+R��Xp�_+�ÖÎVÄXÄ5¿�m	G�HJIt]%TbOYI`R	O�P�WX_
WXN¡uhI`_+_�WXN¡O�HJIÖÅ�{©N�k�T5M�IÈuhI`M�IÈ�XI`RJI�MYWbO�I`lÇWX]J]J_}�7PSRJ�[O�HJIjK1_}OYI�M¡OYT[O�HJIQOYI�N�NiI`_S_SWbOYP+T5R dETXM
OYH�Ife � W�OYT5\aN�TXd�O�HJI.]JM�TbOYI`P+RJN`m
�©O�k�WbRLoFI�NiI`I`R?�JOYH1WbOvPSRjO�HJI.�5P+UXI`RÈM�WXRJ�5I�Tbd!NiI`ü�pJI�RJk`I
_SI�RJ�XO�HJN�oFI�O|uhI`I�RqÁXÀ×WXRJl¯ÇbÄ5Á×WX\aPSRJTËWXk�PSlJN�OYHJI�M�I�P+NvW¡NiI�UXI`M�I.l�PSN�k�M�P+\^P+R1WbOYP+T5R=o%I�O|u�I�I`R
OYH�I�k`TXM�M�I�N�]FT5RJlJP+RJ��]1WbPSM�N�mbG�H�Ivk`T5\¡oJPSRJI�l×N�p�Mid�WXk�IvWXRJl�k�T5R	O�WXk�OÙ]FTXOYI�R	OYP�Wb_7NiHJTVu Wb_S\aT5NiO
WX_}uvW��7NtWXRqP+\^]�M�TVU5I�\^I�R�OzTbd!O�HJInlJPSN�OYPSR�k�OYP+T5RBm
G!WXoJ_SIt¾�NiHJTVuzN�WXR=I�Å
O�I`RJl�I`lÈWX]�]JM�T	Wbk�HaO�TnO�HJM�I`WXl=R1WbO�pJMYWX_1NiI`ü�pJI�RJk`I�N�TXd%_SI�RJ�XOYH¯ÎiÉX¿fWbN
uhI`_S_ÙWXN�MYWbRJlJT5\ N�I`ü�pJI�RJk`I�NËO�TQOYHJI�� ��Í�� NiO�M�pJk�OYpJMiI=TXd�G�HJPST5MiI`lJT�Å
PSR?mB�|R�WX_S_3T5oJNiI`MiUXI`l
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k�WbN�I`NfOYHJIaN�k�T5M�I�NËdET5MfWXR	�þTXO�HJI`MnOYHJWXR�uzP+_SlÌO|�7]%I^N�I�ü7p�I`RJk�IjuvWbN¡T5p�OfTXdhOYHJIaMYWbRJ�5I=TXd
oFI`PSR��.k`T5RJNiPSlJI�M�I�l=uzP+_Sl
{µO|�7]%Iv_+PSxbIXmXG�H�I�\jW�Å
P+\×pJ\ lJPOÆ%I`MiI`RJk�IvOYT�O�HJIvuzPS_+l
{©O|�7]FIµÅ�{|Nik`T5MiI
u�WXN�Wbo%T5p
O ÎiÉ�m
G�HJI=k`TX\^]1WbM�PSNiT5R[uzP}OYH('�)+*�,.-wNik`T5MiI=lJPOÆ%I`MiI`RJk�I`NnN�HJTVuzN��BOYH1WbO�OYHJI�M�I=PSN�N�OYP+_S_3M�T7T5\ dETXM
PS\a]JMiT;UXI`\aI`R	OjWbO=OYHJIrOYI�N�N�I�_S_SWbOYP+T5RZ]FTXO�I`R	OYPSWX_µmÙG�H�I[lJPDÆ?I�M�I`R�k`I`N^o%I�O|u�I�I`RsR1W�OYP+UXI[WbRJl
RJT5R7{|R1WbO�P+UXI.N�k`TXM�IËWXM�I.�5I�RJI`M�WX_S_}�Q\aT5M�I.l�PSNiO�PSRJk�OzP+d/'�)+*�,.-Qu�WXNzpJN�I�lqdET5MvO�HJM�I`WXlJP+RJ�Jm

�%�7�b��Ô10r×;õºä;ÞÝß"å�ìiÙ�ë;÷µàWß�£�Ü�ßUë�ÚUß"à�á`ã2é�ß"ë;÷`ÛÝäLÕ3254�Û\ä�Þ\á�Ü;÷�ä7658�óYàWÛ\ÞÝÜ�Ú Û\Ü;ÞÝßÀá�ã1ß�ý���à�á
9�WX\aI ±z²E³µ´`¶ Å�²E³µ´�¶ ±t·�¸�¹�º ÅV·�¸�¹�º ±z²E³µ»!¼ Å�²�³�»Ê¼
� �vÍ�� - Î�À�m¢½5Á�Ç y
m¢ÀX½5½ À�m�ÇXÀ&É y7mÄ&ÉXÀ Ç&Ç
m¢À5Ä5Á ¾
m^Ç�ÎVÁ
:<; �5� {tÎiÇ
mÀ5y&Ç { É�m¾5y&Ç {©½Jm¢À5¿5¿ ÎXmÁÎ�À {(Î;¾
m¢ÁX½�É {wÉ�m�ÉX¿Î
:<;.=<> {|Ä�mOÎiÇX¿ { É�mDÎ;ÇXÄ {|¿�mDÎVÁ5Á { É
mÄ�ÇXy {(Î;¾
m�ÇXÀÎ {wÉ�m¢½5¿	¾
:<; �@? {tÎ�Ä�m¢½X½	¿ { É�m¢Á	y&Ç {|Á�m�Ç5yb½ É
m¿�ÇXy { Ç&Ç
m¾�É�Ç {wÉ�m�É�É	¾
:<;BA � {tÎ`½Jm�É5¾vÎ É�m�ÇX¿X½ {|À�m¢Á5Á&É { É
m^Ç5ybÁ { Ç�É�mÂ½�ÉÎ É�mOÎ`½	¿
:<; Í A {tÎ�À�mÃyX¾5y { É�m�ÇvÎVÁ {©½Jm¾&ÇXÁ É
mOÎVÁ5¾ { ÇvÎ5m�ÇXÄ5¿ {wÉ�mOÎ�Á�Ç
: Í�Í � {UÇXy
m^ÇbÀÎ {tÎ5m�Ç5¾5¾ {�y
m¢ÀÎVÄ { É
m�É5¿�É {|Á&É�m¢¿5¿&É {(Î5mOÎ�¿X½
MYWXR�lºÎ {UÇ8É�m^Ç�½	Á {UÇ
m¢ÀX½	¿ {�y
mDÎ&ÎV¿ { É
mÄÎ�À { Ç5y
m¢Á5ÀÎ { Ç
mÀvÎ&Î
MYWXR�l�Ç {tÎ�À�mÃ¾8É	¾ {tÎ5m�Ç&ÇX¿ {|Á�m�Ç�É�Ç { É
mÃ¾XÀ&Ç {(ÎVÄ�m¢Ä&É5Ä {(Î5mÁb½	Á
MYWXR�l1Á {tÎ�Î5mÃ¾X¾&Ç {tÎ5m¢Á&É5Ä {|¿�m¢¿5Ä5¿ {UÇ7mOÎ;ÇbÀ { Ç�É�m¢À	¾�É { Ç
m�É�É&É
MYWXR�lJ½ {tÎ�¿�mÀXÁ�Ç { É�m¢ÄÎV¿ {�y
m¢Á5Ä5¿ É
mÃy�ÉvÎ { Çb½Jm�É5Á&É {wÉ�mÀvÎVÄ
MYWXR�l)y {tÎ�Î5mÄXÀ5Ä { É�m�ÇXÄ5¿ {(Î&Î5m�É5À	¾ {UÇ7m�É5ÁX¿ { ÇXÁ�m�É5Á5À {(Î5mOÎrÉ	¾

�%�7�b��ÔC4;×ED;á�Þºç�å`Ù�ÞÝà�á�ãvß�Þ;å�æ>ç�é�ß½ç;ÞÝá`Û\ß"Ù�ë8àºþ�Ù�ÛÝä ÛÝä;ß{à\å�æ>ß{à\ßi£�Ü;ß"ë�Ú ß½é�ß"ë;÷`ÛÝä� �ó5à\ÚUá�ÞÝß·þ�ßUÞÝß½Ú"å`é^Ú Ü;é^åtÛÝß"ì
ã�á�Þ�ÛÝä;ß�ë�åtÛÝÙ¢��ßÀà\ßi£�Ü;ßUë8Ú ß½á`ã�ÛÝä;ß{àIÛÝÞ\Ü�Ú Û\Ü;ÞÝß�å`ë�ì ã�á�Þ�Û\ä;ß{à\ßi£�Ü;ß"ë�Ú ß!�8ß"é�á�ë;÷�Ù�ë;÷gÛ\ágÛ\ä;ß{ìiÙGF�ß"Þ\ß"ë�Û�ç;ÞÝá`ÛÝßUÙ�ë
á`ã�ß�£�Ü�å`é8é�ß"ë;÷`ÛÝä�ô`â Ú á�æ>ç8å`ÞÝÙ�à\á�ëµá�ã	 �ó5à\ÚUá�ÞÝßFàWä;átþFài�`ÛÝä�åtÛ�ß"å�ÚSä àWß�£�Ü�ßUë�ÚUßFÙ�à�å���é�ß�ÛÝá�Ù^ìißUë�ÛÝÙ�ã�ÿµÙ�ÛÝà ë�åtÛÝÙ¢��ß
àWÛ\ÞÝÜ�ÚwÛÝÜ;Þ\ß>å`ë�ì���ÚUá�æ���Ù�ë;ßJìÃç8á�Û\ß"ë�ÛÝÙ�å�é�àÀÙ�ë�Ú ÞÝß"å�àWß{ÛÝä;ßèìiÙ�àÝÚ ÞÝÙ�æ>Ù�ë�å`Û\Ù�ë;÷ ç�átþ ß"Þ"ô�õºä;ß�é^å�àWÛ½ÚUá�é�Ü;æèë�àÀà\ä;átþ
HJILKM á àÝÚ á�Þ\ßJà���ÛÝágãDå�Ú Ù�é�Ù�ÛÝå`Û\ßâÚUá�æèç�å`ÞÝÙ^àWá�ë Û\ä�ß{ë;ßU÷�åtÛ\Ù��ß�àÝÚ á�ÞÝß½Ù�àFà\ä;átþ�ë*ä;ßUÞÝß�ô

N I`ü�pJI�RJk`I Å�²E³µ»Ê¼ Å�²E³µ´�¶POi²°¶ '�)+*�,.-(Q*Å�²E³µ»!¼
��¤.ñ PSlBm R�·	SUT Ä ñ Ä ñ Ä ñ
ÄWV :.; ��� ¾
m¢¿Î { É�m¢Ä5¿ ¾
m¾X¿ {wÉ�m¢½X½ ½JmÃ¾bÀ Î5mDÎ;Ç
ñ V : ��� � Á5À {UÇ
m¢À5¿ Î5mÀ5¾ {tÎXm¿Î Î5m�É5Á { É�mDÎVÁ Ç
m¾XÄ
ÄWV :�X � � y
m¢À	y { É�m¢Á5¿ ½Jm¾XÀ {wÉ�m�É�É ¾
m¢½5À Î5m�ÇXÄ
ñ VZY Í��&Ì yb½ { É�m�É	¾ Ç
mÃybÁ { É
m^ÇXÁ Ç
m¢Ä�Ç Î5mÁX¿ y
m¢¿	¾
ÄWV :�[ �+\ ¿�m¢¿Î {�Á�mÂ½�¾ ¿�m¾XÁ { Ç
mÁX¿ Ä�m^ÇXy {wÉ�mÁ�É
ñ V&] A�; � ¾XÀ {tÎ5m�Ç5y À�mÁ&Ç {tÎXm^ÇXÄ y
m�ÇXÀ Î5m�É5y ÎiÉ�m�É5À
ÄWV � ��Í�� Ä�m�ÇX¿ {tÎ5m¢Á5À ¿�mÂ½	¿ {(Î5mÄ&Ç ¾
m�Éb½ É�m¢ÀÎ
ñ V : Í�Í � ÎrÉ5¿ {UÇ
mÂ½	Á À�m�ÉX¿ {UÇ7m^Ç�É ½Jm¢¿	¾ { É�mDÎVÁ ÎiÉ�m¢¿5¿
ÄWV : Í �
� Á�m¢À	¾ { É�myXÄ Ç
m¢¿5¿ {wÉ�mÁb½ ÎrÉ�m^ÇbÄ {wÉ�m¢½5À
ñ V � ;L^ � ÇbÄ5Á { É�myvÎ Ç
m^ÇbÁ { É
m¢½	Ä ¾
m�ÇXÀ É�m¿5y ÎiÉ�m�ÇvÎ
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1cdp 1cew 1chj

1cih 1cri 1rro

2trx

ÏºÐ�Ñ�Ò�Ó�Ô*Õihi×�Ø�ÞÝá`Û\ß"Ù�ë8à2þ�Ù�ÛÝäµé�ß"ë;÷`ÛÝä*Õi254�×(Û\ä;ÞÝß"å�ìiÙ�ë�÷ÀÛÝä;ß·à\ßi£�Ü;ß"ë�Ú ß�á�ã8ÛÝä;ß"à\ß·àWÛ\ÞÝÜ�ÚwÛÝÜ;Þ\ßJà2Ù�ë�ÛÝá�Û\ä;ß!ß�ý���à�á
àWÛ\ÞÝÜ�ÚwÛÝÜ;Þ\ßJà à\ä;átþFàèÛ\ä8åtÛ ÛÝä;ß ç�á`ÛÝßUë�Û\Ù^å`éÀÙ�àêå��;é�ßkÛ\áðÞ\ßJÚ á�÷�ë;ÙëUßÃÛ\ä�ßÈÚ á�Þ\ÞÝß"Ú Û ç�å`Ù�Þ"ô õºä;ßÈç;ÞÝá`ÛÝßUÙ�ë�à å�Þ\ß�×
ö�ç&ìV�ióYÙ^ì�j àgàIÛSå`Þ\Û\Ù�ë;÷Ãé�ßUãoÛ{Û\á�ç8ùµú5k�é���×�ØËå`Þµ�tå`é�;Ü;æèÙ�ëWlÊ� ú5k5m�n�×�ÚUÿràWÛÝå`Û\Ù�ë�� ú5k(û�ü�×�ÚUÿ�ÛÝáiÚSä;Þ\á�æèß í!��ú�kV�Jû�×
Ú ÿ�ÛÝárÚSä�Þ\á�æ>ßâí!�vú5k��5��×iÚUÿ�ÛÝáiÚSä;Þ\á�æèß{í!�vúi���;ã8×�ÞSåtÛ�á�ë�Ú á�æ>áiìiÜ�é�Ù�ë���ß�ý��`à�á&×�Û\ä;Ù�á�ÞÝß"ì;áYÞrÙ�ë8ù
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É1pJMiO�HJI`Mi\^TXM�IwOYH�Iwu�I�PS�5H	OYP+RJ�cd�WXk�O�T5MjdET5MQO�HJIþN�pJM�d�WXk`Iþ]FTXOYI�R	OYP�Wb_�OYI�M�\ HJWXNÈo%I�I`R OYI�{
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O�Wbk�OYN�m�G�HJP+N ¥ _ST5RJ�	¦�_+PSNiOhTXd�]1WbMYWX\aI�O�I`M�Nhk`T5R	OYWXPSRJNvWX_S_1OYH�I�PSR�dETXM�\^WbOYP+T5R=TXd"OYHJI�I�Å7OYM�WXk�O�I`l
l1WbOYWXo1WXNiIXm Ä RjWXR1WX_}�7N�PSN�TXd%OYHJP+NhlJWbO�Wnk�WXR^N�HJTVusO�H1WbO�x�RJTVuzRQoJPSTX]JH	�
NiPSk`WX_)]JM�T5]FI`M�OYP+I`N�TXd
]JMiTXOYI�PSRJN.WbM�I¡P+RJlJI�I`lÌk`TXR�O�I`R	OnTXd�O�HJI×I`\a]JP+M�PSk`WX_�]%TbOYI`R	O�P�WX_�m%É1T5M�PSRJN�O�WXR�k`I×H	�7lJM�TX]JHJT5oFI
PSR	O�I`MYWbk�OYP+T5RJN×Tbd�k�I`MiOYWXPSRÑWb\^P+RJTþWXk`P+lJN×H1W�UXILO�Tw�
P+I`_+lZWwH�PS�5HJI�M�_SP+x7_+PSHJT7T7l�dET5MËK1RJlJP+RJ�
OYH�I`\~P+RLR�I`PS�XH7oFT5MiHJT
T7lBm
G�HJIÈlJP+NiO�M�PSo�p�OYP+T5R8TXd�O�HJI �5¡£¢3¤¦¥�UbWX_+pJI`N×P+N¡NiHJTVuzRZWbN×HJPSN�OYT5�XMYWX\ÿdET5MfOYHJI¯Ç8ÉX_vWX_+]JH1WXoFI�O
PSR�K1�5pJMiI Î�½Jm3G�HJIQ]�_STXOËPSNfRJTXO¡N�k�Wb_SI`l?�!OYH�I`M�I�dET5M�I^I�WXk�Hc]FI�Wbx MiI`]JMiI`N�I�R	OYN×OYH�IÈWXoJNiT5_Sp
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lJI�U
PSWbOYP+T5RB�)PSR[k`T5MiM�I`Ni]%TXRJlJI`R�k`I×dET5M�k`T5R	O�Wbk�OYN.P+R[lJP+NiOYWXR	O�k�H1WXP+RÌM�I��5PST5R�N`m û R�_+�rdEI�u T5o
{
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¹"T5RJ�r_SP+NiO�N.TXd�]JWXMYWX\aI�O�I`MiNËWbM�I�pJ�5_}�[O�Tq_+T
T5xqWbOfWXR�l8WÈ_STbOnTXd�P+\jWb�5PSR1W�OYPSTXRqP+N.RJI`I�lJI`l
OYT=I�Å
O�MYWXk�OtM�I`_+I�UbWXR	OzPSR
dET5M�\^WbOYP+T5RBm7ñ�I�k�WXpJNiIfO�HJI`MiInPSN�RJT=T5o	U7PST5p�NvuvW��ÈOYT=]J_+TXO�½�º=l1WbOYW
PSR W[]J_�WbRJIX���.dET5_S_+TVu�I�l¼»qpJR�N�T5R Ð�ÏnÒXÓ}ÔzÕ«½2Î`Ö�WXRJlcM�I�]JM�I�N�I�R�O�I`lÇI`RJI�M��5P+I`N¡WXN×�5M�WX]JHJP+k�WX_
WXMiMYW��7N`m�G�HJIt]J_STXO�P+N�T5M��	WbRJPSý�I`l=PSRaWnN�ü�p1WXMiIX�7I�WXk�H^N�PSl�Itl�PSN�]�_�W��7PSRJ�fWXR^WX\aPSRJTnWXk�PSlBmbOYHJP+N
�5P}U5I`N.O�HJI×K1M�N�OnO|u�TrTXd�OYHJI�dET5p�M�k`T5R	OYWXk�O�N`m�G�HJPSN.H�pJ�XIaNiü�p1WXM�I=P+N�dEpJMiO�HJI`M.NipJo
{|l�P+U7PSlJI�l
PSR	O�T×WX_+]JH1WXoFI�O�{|N�P+ý`InÏ	½!¾jÐ¸¿�WX_S]�H1WXoFI�Oi{©N�P+ý`IzN�pJo7{|N�ü�p1WbM�I`N��JI�Wbk�HQNiOYWXRJlJP+RJ�ËdET5MhWË]JWXMiO�PSk`p�_�WXM
PSR	O�I`MYWbk�OYP+T5R TXdzO|uhTÌM�I�N�PSl�pJI`N���WXRJlÑ]1WXM�OYP}OYPSTXRJPSRJ�rOYH�IÈWXM�I`WwPSR	OYTqOYHJIÈk�T5R	O�WXk�OYN�TXd�dET5p�M
WX\aPSRJT WXk�PSlJN�mhG�HJIqI`RJI�M��X�ÇdET5MaOYHJIqk`T5R	O�Wbk�OQP+N^k�T5_STXM^k�T
lJI�l WXRJlZRJT5M�\^WX_+PSý`I�lÇO�T oFI
PSR WqM�WXRJ�5IaoFI�O|uhI`I`R�QÈÎQWXR�l.Î5m3É1T5MnOYHJIaM�I�]JM�I�N�I`R	OYWbOYP+T5RcWX_+_�]%T5NiN�P+oJ_SIa]%I�M�\×p
O�WbO�PST5RJN
TXd¡WXM�M�WXRJ�5P+RJ� OYH�IþWX_S]JHJWXo%I�OÈuzP+O�HJPSRs�5MiT5pJ]JNrTXdfdET5pJMrWbM�IÌlJP+N�]J_SWV�XI`lBm�G�H�I`M�Iþu�WXNrRJT
T5oJNiI`M�U5I�WboJ_SIzlJPDÆ?I�M�I`R�k`I�PSR×O�HJItWX_S_ {|TVU5I�MÊ]1W�O�OYI�M�R=TXd)OYH�I�]J_STXOÊdET5M�e��ËWXRJl^ehg.]FTXOYI�R�O�P�WX_+N`m
G�HJI�]FTXOYI�R	OYP�Wb_3dET5MtOYHJI�Ç�ÉQ_SI�O�OYI�M�WX_+]JH1WXoFI�O�PSN�N�HJTVuzRþPSR[KJ�5pJM�I ÎVÀ��%O�HJI×k�T5_ST5M�k`T7lJI×P+R
K1�5p�M�I Î;¾
m�G�HJILWX_+]JH1WXoFI�O=u�WXNaWXM�M�WXRJ�5I�lÇO�T HJWVUXILO�HJIrH	�
l�M�T5]JH�T5o%ILM�I�N�P+lJpJI`N^WbO=OYH�I
oFI`�5P+RJRJPSR��J�ÊOYH�I`M�I�dET5M=OYHJIqlJTVuzR@_SI�d°Oak`T5MiRJI`MaN�HJTVuzNjO�HJILoJM�T	WblZP+R�O�I`RJNiP+O�PSI`N=TXd.WX]%TX_�WXM
k`_+pJNiO�I`MiPSRJ�Jm
G�HJIn\^TXNiO�P+R�O�I`RJNiInk`T5R	O�Wbk�O�OYT=oFI�dET5pJRJlrP+N�OYHJI�ÀÁÀÁÀÁÀn{|ü�p1WXlJMipJ]J_+IX��uzH1W�O
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k�WbR8oFI^I`WXN�P+_+�wP+R	OYI`Mi]JM�I�OYI�l o	�þlJPSNipJ_+K1l�IaoFT5RJl�N¡PSRÌO�HJI^]�M�TXO�I`PSR�N`m!e�_SI`WXM�_}�wOYI�OYMYWbHJI`lJM�W
uzP+O�Hro%TXO�HqH	�7lJMiT5]JHJT5oFIfWXRJlLH	�
l�M�T5]JH�PS_"M�I�N�P+lJpJI`N�WXMiI.H1WXM�l�_+�jdETXpJRJlBm
G�HJI�Àb_ÙWX_+]JH1WXoFI�O�PSN�N�HJTVuzRÌdET5M�Wb_S_"OYHJI×¤�I`_�WbpJRJI��Lk�_�WXNiN�I`N�PSR[K1�XpJM�I�Î�Ä^dET5M�O�HJI¡R�I�uz_+�
k�Wb_SPSo�MYWbO�I`lÈ]FTXOYI�R�O�P�WX_BWXRJlLPSRQK1�5p�M�IïÎV¿×dET5MvOYH�IfTXM�PS�XPSR1WX_FG3M�T5]JNiH1W^lJWbO�W�m�G�HJIn]1WbO�O�I`MiRJN
WXMiI�NiPS\aPS_�WbMÙPSR^�5I`RJI�MYWX_ V e�_�WXNiN�I`N>É¡WXR�l Î�NiHJTVu�WË]1WbOiOYI�M�RjNiPS\aPS_SWXMÊOYTfOYHJIÃÇ�ÉX_)M�I�]JM�I�N�I�R
{
O�W�OYPSTXRBmJG�HJIfk`_SWXN�NiI`N�ÁaWXRJlL½aM�I`]�M�I`NiI`R	OYP+RJ�jO�HJInTXOYHJI�M�I�RJl[TbdÊOYH�IfNik�WX_+I¡WbM�InlJPSN�OYP+RJk�O�_+�
lJPDÆ?I�M�I`R	O V Ibm¢�Jm�Â�{|k�_SpJN�OYI�M�N×WbM�IaHJPS�5H�_+�Ìd�W�U5T5M�WXoJ_+I^P+R8k`_SWXN�NBÉ���uzHJI`MiI�WXN×P+R8k�_�WXNiN¡½qO�HJI��
WXMiItp�RJ_SP+xXI`_}�¡O�TËT7k`k�pJM`m�ñ�P+T5]JH	�7N�P+k�WX_+_+�fU5I`M��ak`_SI`WXM�N�I�I`\aN�O�TËoFI�OYH1W�O�W�ÀÁÀWÃÄÃ k�T5R	O�WXk�O
¥�Å ÃÄÆÌNiO�WbRJlJN�dET5M�WXR
d�TbOYHJI�M=WX\^P+RJTÌWXk�PSlcHJI�M�I�¦�P+Rck`T5R�N�I`k�p�OYP}U5ILM�I�N�PSl�pJI`N=WXMiIÈH1WXMilJ_+�
dET5pJR�lBm Ä k�T5\^]JWXM�P+N�T5R8uzP}OYH O�HJIrÀX_°y;O×]FTXOYI�R�O�P�WX_hl1WbOYWw]J_STXOËdEM�T5\ OYH�IÈT5M�P+�5PSR1Wb_�]JWXMYW�{
\aI�OYI�M�N ¥ KJ�5pJM�I ÎV¿	¦�NiHJTVuzN¡\^WXPSR�_+�LOYH1WbO.O�HJIaR7p�\×o%I�MnTXd�WX_+_Ùk`TXR�OYWXk�O�NËP+RJk`MiI�WXNiI`l ¥ OYH�I
TVU5I�MYWX_+_�]J_+TXOÊP+NÙ\aT5M�IhPSR	OYI�RJN�IvP+R×k`TX_ST5MY¦�k�_�WXNiN{É�k`T5R	OYWXk�O�NÊdET5M�ÀÁÀWÃÄÃ uhI`M�IzWblJlJP+O�PST5RJWX_S_}�
dET5pJR�lqP+RQOYHJInRJI�u l1WbOYWXN�I�O�m
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G�HJI�I�Å�WX\^]�_SI�p�N�I`lÈP+RjOYH�I�PSR	UXI`M�NiI�dET5_Sl^k�WX_+k`pJ_SWbOYP+T5R=uvWXNhOYHJIõ� ��û�� N�OYMipJk�O�pJM�I�Tbd�G�HJPSTb{
M�I�lJT�Å
PSRBm�G�HJIaNiO�M�pJk�OYpJMiIjPSNnMiI`]JMiI`N�I�R	OYI`l uzP}OYHþOYHJIaN�p�]%I�M�o MiI`N�TX_Sp�O�PST5RþTXdÖü5mÀX¿Cýþ dEM�T5\
k`M��7NiO�Wb_S_STX�5MYWX]�HJPSkfl1WbOYW��%O�HJI×N�TXpJM�k�I×uvWXN�ÿ�¿�Ï|Ð���½�����½�Ò���Î�Ó ½°mFG�HJI=WXN��
\a\aI�OYMiPSkËpJRJP+O�k`T5R7{
O�WbPSRJN�O|u�T�\aT5_SI�k`pJ_+I`N��
R1Wb\^I�l Å -�Æ�WXRJl Å�� ÆJm7�©O�H1WbNvo%I�I`Rrk�HJT5NiI`RrlJpJI�OYT×OYH�I�d�WXk�OhOYH1W�O
P+OnP+NnWruhI`_+_}{©x7R�T;uzRþ�5_+T5oJpJ_SWXM�N�OYM�p�k�OYp�M�IXm�G�HJIaN�I�k`T5R�l1WXMi�þN�OYMipJk�O�pJM�I^WXNnk�WX_+k`pJ_SWbOYI�lþo��
� ��û A � = Õ
	�	�Ö"k`WXRqoFInN�I�I`R[P+RÈK1�5pJMiI�	��m
�©OYNÊoJPST5_+T5�5P+k�WX_5dEpJR�k�OYP+T5R×P+NÙI`_+I`k�O�M�T5R¡k�WXMiM�PSI�M`�bP+OÊWXk�O�N�WXNÊI�_SI`k�OYMiT5R�lJT5RJTXMÙPSR¡O�HJIvMiI`lJpJk�OYP+T5R
TXd.MiPSoFT5R�pJk`_+I`TXO�PSlJI�NaWXRJl ]J_SW��
NjWXR@P+\^]FT5M�O�WXR	OaM�T5_+IrPSRZO�HJI[lJWXM�xÑM�I`WXk�O�PST5RZTXd.]JH�TXOYTb{
Ni�7R	OYH�I`N�P+N`m7�©O�H1WXN�M�I`�XpJ_�WbO�T5Mi�¡k�WX]JWXk`P}O|�=T5R^TbOYHJI�M�I�RJý��7\aI`N�o	�=M�I`l�pJk`P+RJ�ËO�HJI`P+M�lJPSNipJ_+K1l�I
oJMiPSlJ�5I�N`m5G�H�IzWXk�O�P+U5IvdETXM�\ Tbd%G�H�PST5MiI`lJT�Å
PSR=k`TXR�OYWXPSR�NÙO|u�Tnk��7N�OYI`P+RJN`�5uzH�PSk�HaWXM�I�T�Å
PSl�PSý`I�l
OYTrdET5Mi\ WLlJP+N�pJ_}K1lJIaoJM�P+lJ�5Ib�BuzHJI`R MiI`lJp�k`PSR��[TXO�HJI`M N { N oFT5RJlJN�m!�©OfPSNfM�I`WXk�O�P+UbWbO�I`l�o��
dEI`MiM�I�lJT�Å�P+RBm
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e�HJI�k�x7P+RJ��N�I�ü�pJI`RJk�I`NzOYH1W�O�uhI`M�I�T5]�OYP+\^P+ý`I�l^OYTËdET5_Sl^PSR	OYT¡W¡]1WXM�OYPSk�pJ_�WbM�N�OYMipJk�O�pJM�I.o	�jWXR
WXl1Wb]�OYP}U5I�uvWb_Sx[p�N�PSR��qIbm¢�Jm"'�)+*�,.-[uzP+O�H�O�HJI=G!MiT5]JN�HJWL]FTXOYI�R	OYP�Wb_ÙN�HJTVuhI`lcWÈk�T5RJN�P+NiO�I`R	O
]JMiT5�5M�I�N�NiPST5RBmÊñ�p�OËOYHJIQ\^WXP+R8o1WXk�x5{©lJMYW�u PSR8O�HJIQNiOYWbOYP+NiO�PSk�Wb_h�5I�T5\aI�OYM�� WX]J]JMiT	WXk�H u�WXN
OYHJWbOjP}d�T5R�IqOYT7T5x NiI`ü�pJI�RJk`I�NrO�H1WbOau�I�M�IqT5]�OYP+\^P+ý`I�lZo	�ÑOYHJILG3M�T5]JNiH1W8]FTXOYI�R	OYP�Wb_�WbRJl
k�Wb_Sk`p�_�WbO�I`l[Nik`T5MiI`N�dET5MzOYH�I`N�I¡N�I`ü�pJI�RJk`I�NfuzP}OYHqTXOYHJI�M�x�PSRJl�N�TXd�]FTXOYI�R	OYP�Wb_SN ¥ Ibm¢�JmZ'�)@*�,.-
¦
OYH�I��QuhI`MiIËk�T5RJN�P+lJI`MiI`l[WXNzPSRJk�M�I�WbN�PSR��5_+�^o1WXlBm
0�P+I�uzP+RJ��WXlJWX]�OYP}U5I�uvWX_+x�NÊpJNiPSRJ�tOYHJI�ÀX_
]FTXO�I`R	OYPSWX_SN3N�HJTVuhI`l=WbOÊ_SI`WXNiO3OYH1W�Oa'�)+*�,.-ËWXk`k�I`]�O�N
OYH�IqNiI`ü�pJI`R�k`I`NrWbN^�5I�O�O�PSRJ��o%I�O�O�I`M ¥ K1�5p�M�I V 	Bü;¦���oJp�OaOYHJIqN�k�T5M�ILM�I`WXk�HJI`l@PSN=d�WXM�dEM�T5\
R1WbO�P+UXIXm)É1T5MvOYH�I�	�X_"WX_+]JH1WXoFI�O�O�HJInN�P+O�p1WbO�PST5RÈP+N�I�U5I�RquhT5M�NiIX�)P+OzNiI`I�\^N�OYHJWbOzOYHJInN�k�T5M�I�N
�5TÈuhT5M�NiIauzHJP+_SI�T5]
OYPS\aPSý�PSRJ� ¥ K1�5p�M�I1	�	5¦�m#§�N�]FI`k`PSWX_S_}�[O�HJI '�)+*�,.-ÌN�pJM�d�WXk`IaN�k�T5M�I�NfuhI`MiI
k`TX\^]J_+I�O�I`_+�=p�R1WXk`k�I`]�OYWXoJ_+I�o1WXlBm7G�HJP+Nhu�WXNvOYHJI�T5oJNiI`MiUbWbO�PST5R?�7O�H1WbOv�5WVUXI�M�P+N�ItOYTËO�HJI�pJNiI
TXdhWÈ]1WXM�OYPSk�pJ_�WbM�N�p�Mid�WXk�I=O�I`Mi\qm"»qpJk�H8oFI�OiOYI�M.PSN�O�HJIaWXk`k�I`]�OYWXRJk`I=TXd�'�)+*�,.-wTX]�OYP+\^P+ý`I`l
N�I�ü�pJI`RJk�I`N�uzP}OYHJP+RQOYHJInG3M�T5]�N�H1W=]%TbOYI`R	O�P�WX_ ¥ K1�5pJMiI2	XÁ	¦
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þ�ßUÞÝß á�çiÛ\Ù�æèÙ¢ë"ß"ì	�`Ü8àWÙ�ë;÷ÀÛ\ä;ß�Ü�éÃ�tÛËõvÞÝá�ç�à\ä�åÀç8á�Û\ßUë�ÛÝÙ�å�é+�`ÚUÞ\á�à\àÚSä;ß"Ú87�þ�Ù�ÛÝä HJILK�M á&ôtõºä;ß?ê�é�Û\ß"ÞËþ�å�àå�ç;ç;é�Ù�ßJì
ã�á�Þ�ÛÝß"àÝàWß"é�é^åtÛÝÙ�á�ë��V�;ÜiÛ�ë;á�Û�ã�á�ÞFÚUå�é�Ù�;ÞSåtÛ\Ù�á�ë�ô�õºä;ß�ç;é�á`ÛFà\ä;átþFà ÛIþ á>ÞÝÜ;ë�ài�rÛ\ä;ß{à\Ü;ÞWãDå�Ú ß�à\ÚUá�ÞÝßÀÙ^à�à\ä;átþ�ëêå�à
ì;å�àWä;ßJì é�Ù�ë;ß��iÛÝä;ß{ë;á�Þ\æµå`é�é�Ù�ë;ß�Þ\ß"ç;Þ\ßJàWß"ë�ÛÝà�Û\ä�ßâÚ á�æh�;Ù�ë;ß"ì*à\ÚUá�ÞÝß"à"ô
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��M�T5o�PSRJ�¡O�HJI�]FTXOYI�R	OYP�Wb_%P+RÈW Å M�I`WX_F_SP+dEIÆ¡NiP+OYpJWbOYP+T5RQ\aI�WXRJN�OYT�]FI`M�dET5M�\ WXl1WX]
OYP+UXI�u�WX_Sx�N��
WXRJlck�H�I`k�x OYH�IÈM�I`NipJ_+O�PSRJ�[N�I`ü�pJI�RJk`I�N^P+RcTXOYH�I`M¡dET5Mik`IQK1I�_SlJN�m þ RÇP+\^]FT5M�O�WXR	OËk`M�P}OYI�M�PSTXR
OYTLOYI�NiOËPSNnuzHJI�O�HJI`M�WrR1WbO�P+UXIj_SP+xXI=N�k�T5M�I^k�WXR o%I^M�I`WXk�HJI`l?�ÊWXR�l K1�5p�M�IB	�½qNiHJTVuzN¡OYH1W�O
OYH�I�I`R�H1WXRJk�I`ljO�I`N�NiI`_+_�WbO�PST5Ra]%TbOYI`R	O�P�WX_)lJT7I`N�OYHJP+NhP+RQW2C�WX\a\^P+RJ�.lJP+NiO�WbRJk`I�TXd�WXoFT5p�O�y���
uzH1WbOtP+N�_SI`NiN�OYH1WXRLH1WX_}U5I�O�HJInN�I`ü�pJI�RJk`I¡_SI`R��XOYHÈdET5M�� ��û�� m
ÉÊP+�5pJM�I�	5ynN�HJTVuzN�O�HJI�N�WX\^Itk`MiT5N�N�k�HJI`k�x^TXd"'�)+*�,.-^WXRJljO�I`NiN�I`_+_�WbO�PST5RaN�I�ü�pJI`RJk�I`NtWXN�lJI`N�{
k`MiPSoFI`lao%I�dET5M�Ibm��©O�k`WXR^oFItN�I`I�RB��OYH1WbOhWXlJWX]�OYP}U5IzuvWb_Sx�Nhp�N�PSR��fO�HJI�I�RJH1WXR�k`I`l^OYI`NiN�I�_S_�W�OYPSTXR
]FTXOYI�R�O�P�WX_?RJTVu N�HJTVu P+RJk`MiI�WXNiPSRJ�Á'�)+*�,.-ÈNik`T5MiI`N�WXNtuhI`_+_µ��O�HJT5pJ�XHLO�HJI '�)+*�,.-	{µuzPS_+l
{©O|�7]FI
N�k�T5M�InTXd!OYHJInN�OYM�p�k�OYp�M�InPSN�N�OYPS_+_BRJTXOzMiI�WXk�H�I`lBm
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æµå`Þ�7iàFÛÝä;ß� `ó5à\ÚUá�ÞÝß{á`ã�ÛÝä;ßèë�åtÛÝÙ¢��ß>à\ßi£�Ü;ß"ë�Ú ß�ô�õºä�ßèå�ì;å`ç;Û\Ù��ß�þºå`éL7Ãþ�å�à·ç�ßUÞ\ã�á�ÞÝæèß"ìÈÜ�àWÙ�ë;÷ í ñ åtÛÝá�æµài�
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Û\ä�ßÙ �ó5à\ÚUá�ÞÝßFá`ã�ÛÝä;ß�ë�åtÛÝÙ¢��ß½à\ßi£�Ü;ß"ë�Ú ß�ôiõºä;ß�þ�å�é<7µþºå�à ç8ß"ÞWã�á�Þ\æèßJì Ü�à\Ù�ë�÷�ÛÝä;ß�h�2`é&ç�á`ÛÝßUë�Û\Ù^å`éS��íòñ*åtÛÝá�æµài�
ê�é�Û\ß"Þ\Ù�ë;÷��;Ø2á�é�ÿiØòÞ\á�Û\ßUÙ�ë�×`��ãVä�å�úYæ�ç?èS�;é��
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¿|À�Á ÂqÃ�ÄÄÆÅ�Ç�È

É�Ê�ËÍÌ¶ÎÐÏ�Ñ�ÒÓÌ&Ê©Ï,ÎyÌ�Ô&Ê�Õ�Ô�Ö�×]Ô&Ö�Ø�Ù�ËÍØ�Ú�Ô�Ê�ÖyÉ�Ñ&Ï�Û©Ì&Ê�ÕÝÜAÏ�Þ�Ñ�Û�Ï�ËÍØ�Ô¶ÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�à©Û©Ñ&Ï�á]ËßÙ�Ö�Ì�Ì�ËßÚ�Ø©ËÍâ©ã
ä Õ�Ø�Ô�ËÍå1Û�Ñ�Ï�á�Ö�å�Ö�Ø/ÔoËÍØ ä Ï�Ø�Ì�ËßÌ�Ô&Ö�Ø ä�æ Õ�Ø�Ù2Õ ä�ä Þ�Ñ�Õ ä�æ�ç É�Ê©Öèå1Õ,é�Ï�ÑYÚ�Ï/Õ�àßÌYÎèÖ�Ñ�Ö�Ô�Ï²Ì&Þ�Û�Ö�Ñ�ÛbÏ�Ì�Ö
ÕêÌ&Û�Ö ä ËÍâ ä Ì&Þ�ÑhÜ�Õ ä Ö�Ô&Ö�Ñ&åëÕ�Ø�ÙìÔ�Ï�Ëßå�Û�àßÖ�å1Ö�Ø/Ôyíèî�Õ�Ô&Ï�å1Ì|ÜAÏ�Ñ�ï�Õ ä Ò�ïbÏ�Ø�Ö2Ñ�Ö�Û�Ñ�Ö�Ì�Ö�Ø/Ô�Õ�Ô&ËßÏ�Ø ç
íÐÊ�Ö ä Ò]ËÍØ�ÚÓÔ�Ê©Ö�Ù�ËÍÌ ä Ñ�Ëßå�ËßØ�Õ*Ô�ËÍá�ÖyÛbÏ�ÎèÖ�Ñ|Ï�Ü�Ô�Ê�ÖqÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�àbÕ�ÌèÎèÖ�àÍà�Õ�Ì ä Ñ�Ï�Ì&ÌÐá�Õ�àÍËßÙ�Õ*Ô�ËßÏ�Ø�Öx×�ã
Û�Ö�Ñ&ËÍå1Ö�Ø/Ô�ÌÐÌ�Ê�Ï�ÎÐÖ�ÙðÕ�Ø}ËßØ ä Ñ&Ö�Õ�Ì&ÖqËßØ}Ñ�Ö�àÍË�Õ�ï�ËÍàßËñÔ æ�ç�ò Ì&Ï�àÍËßÙ1ï�Õ�Ì&ËÍÌèÜAÏ�Ñ�ÜAÞ©Ô&Þ�Ñ&ÖÝÙ©Ö�á�Ö�àßÏ�Û©å1Ö�Ø�Ô&Ì
ÎÐÕ�Ìvà�Õ�ËÍÙ°ï æ Ô�Ê�Ö�Ëßå�Û�àÍÖ�å�Ö�Ø/Ô�Õ�Ô&ËßÏ�ØóÏ�Ü�Ô�Ê�Ö ä Õ�àßËÍï�Ñ�Õ�Ô&ËßÏ�ØóÔ�Ï]Ï�à çbô ÔvËßÌ�Ø�Ï�ÎõÖ�Õ�Ì æ Ô�ÏðÕ�Ù�Õ�ÛöÔ
Ô�Ê©ÖqÛ�Õ�Ñ�Õ�å�Ö�Ô&Ö�Ñ&Ì�Ô�ÏlÙ�Ëñ÷�Ö�Ñ&Ö�Ø/Ô ä Ï]Ù�ËßØ©Ú2Ì ä Ê�Ö�å�Ö�ÌÐÕ�Ø�Ù1Ô&Ï2Ñ�Ö ä Õ�àßËÍï�Ñ�Õ�Ô&Ö�Ô�Ê�ÖyÔ�Ö�Ì&Ì&Ö�àßàßÕ�Ô�ËÍÏ�Ø�ÛbÏ�ã
Ô�Ö�Ø/Ô�Ë�Õ�à�Þ©Ì&ËßØ©Ú�Ñ&Ö�áöËÍÌ&Ö�Ùøá�Ö�Ñ&Ì&ËÍÏ�Ø�ÌÓÏ�Ü�Ô�Ê�Ö1ùbú/û�üjý�þ�ÿ<þ����lÙ�Õ�Ô�Õ�ï�Õ�Ì�Ö ç�ò Û�Û©àßË ä Õ�Ô�ËÍÏ�Ø�Ì�Ô�Ê�Õ�Ô ä Õ�Ø
Þ�Ì�Ö}Ô�Ê�Ö}Û�Õ�Ñ�Õ�å�Ö�Ô&Ö�ÑÓÌ�Ö�Ô&ÌêàßËßÒ�Ö����	��
�������������øÏ�Ñ����	��
����������øÕ�Ñ�Ö}Ö�� ä ËßÖ�Ø/Ô�Ö�Ø�Ï�Þ�Ú�Ê Ô&Ï
å1Õ�Ò�Övà�Õ�Ñ&Ú�ÖÝÌ ä Õ�àÍÖvÌ&Ëßå�Þ�à�Õ�Ô&ËßÏ�Ø©ÌèÜAÖ�Õ�Ì&Ëßï©àßÖ ç
íÐÑ&ËñÔ�Ë ä ÌÐÏ�Ø}Ò�Ø�Ï�ÎyàßÖ�Ù©Ú�Ö�ã8ï�Õ�Ì&Ö�ÙìÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�àßÌèÕ�Ì|ËÍØ �"!�#�$bÊ�Õ�á�ÖÝÔ&ÏÓïbÖ�é�Þ�Ù�Ú�Ö�Ù ä Õ�Ñ�Ö�ÜAÞ�àÍà æ�% É�Ê�Ö
ËßØ/Ô&Ö�Ø/Ô�ËÍÏ�Ø Ô�Ï Ú/Õ�ËßØ Õ ä�ä Ö�Ì�ÌBÔ�Ï'&�Û�Ñ�Ï�Ô�Ö�ËßØöã8àßËßÒ�Ö�ã8Ö�Ø�Ö�Ñ&Ú�ËÍÖ�Ì)( ï æ à�Õ�Ô�Ô�Ë ä Ö½Ì�ËßåÓÞ©à�Õ�Ô&ËßÏ�Ø ËßÌ}Ø�Ï�Ô
á�Ö�Ñ æ Þ�Ì�Ö�ÜAÞ�à+*�Ì�ËßØ ä Ö�Õ-,,ã àÍÖ�Ô�Ô�Ö�Ñ/.103254|Û�Ñ&Ï�Ô&Ö�ËÍØðÎèÏ�Þ�àÍÙóØ�Ï�ÔqÜAÏ�àÍÙ½Õ*Ô�Õ�àßà6*©Ì&ËßØ ä ÖlËÍÔ�7
ÌyÖ�Ø�Ö�Ñ&Ú æ
à�Õ�Ø�Ù�Ì ä Õ�Û�Ö�ËßÌyåÓÞ ä Ê½Ô�Ï]Ï Ì�Ëßå�Û�àßÖ��"!�!�$ ç�ô Ô�Ê�Õ�ÌyÔ�Ï}ï�ÖlÖ�å�Û�Ê�Õ�Ì�Ë98�Ö�Ù:*�Ô�Ê�Õ�ÔqËßØ/á�Ö�Ñ&Ì�Ö�ÜAÏ�àÍÙ�ËßØ�Ú
Ù�Ï]Ö�ÌlØ�Ï�ÔlÑ&Ö�à æ Ï�ØøÕ;&�Ñ�Ö�Õ�à<(ðÖ�Ø�Ö�Ñ�Ú æ *oï�ÞöÔ�ËÍØ�Ô&Ñ&Ï]Ù�Þ ä Ö�Ì�Ô�Ê�Ö�=*ã8Ì ä Ï�Ñ&Ö1Õ�Ì�ÕBÑ�Ö�à�Õ*Ô�ËÍá�Ö�Ì ä Õ�àßÖ ç
>�Ï�Ñ|Ô�Ê©ÖlÛ©Þ�Ñ&Û�Ï�Ì&ÖvÏ�Ü Ö�×öÛ�àÍÏ�Ñ&ËÍØ�Ú�ÕêÌ&Ö�?�Þ�Ö�Ø ä Öxã ÌhÔ�Ñ&Þ ä Ô�Þ©Ñ&ÖÓå1Õ�Û�Û�ËÍØ�ÚÓÔ�Ê©ËßÌ�ËßÌ�Ì&Õ�Ô�ËÍÌ�Ü�Õ ä Ô�Ï�Ñ æ�ç
@qÖ�á�Ö�Ñ�Ô�Ê©Ö�àßÖ�Ì&ÌêËñÔ�ËÍÌ ä àßÖ�Õ�Ñ2Ô�Ê�Õ�Ô�å�Ï]Ù�Ö�àÍËßØ�ÚðÕ½Û�Ñ�Ï�Ô�Ö�ËßØ ÎyËÍÔ�Ê©Ï�Þ©Ô ä Ï�Ø�Ì�ËßÙ�Ö�Ñ&ËÍØ�Ú½Ô�Ê©Ö}Õ�å�ËßØ�Ï
Õ ä ËßÙ�ÌèÕ�Ì|Õ ä Ê�Õ�ËßØ1ËßÌ�Ü�Õ�Ñ�ÜAÑ&Ï�åÆï�Ö�ËßØ©ÚÓÕ ä�ä Þ�Ñ&Õ�Ô�Ö ç É�Ê�Ö�Þ�Ì&ÖqÏ�ÜBAÝÖ�àßÕ�Þ�Ø�Ö æ�ä à�Õ�Ì&Ì&Ö�Ì�Õ�ÌèÌ&Ê�Ï�ÎyØ
ÜAÏ�Ñ|Ô&Ê�Ö5!êàÍÖ�Ô&Ô&Ö�Ñ²Õ�àÍÛ�Ê�Õ�ï�Ö�Ô ä Ï�Þ�àßÙìÊ�Ö�àßÛìÔ�Ï ä Ï�Ø�Ì&ËÍÙ�Ö�Ñ ä Ê�Õ�ËÍØ�Ì ç�ò àßÌ&ÏêÔ&Ê�ÖvÖ�÷bÖ ä ÔqÏ�Ü á�Ï�àÍÞ�å1Ö
Ö�× ä àßÞ�Ì�ËßÏ�Ø Ê�Õ�ÌvÔ�ÏðïbÖ�Õ�Ù©Ù�Ö�Ù Ô�ÏðËßå�Û�Ñ&Ï�á�ÖêÔ&Ê�Ö�ÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�à67
ÌC?�Þ�Õ�àÍËÍÔ æ�ç É�Ê©ËßÌ�ÎÐÏ�Ñ&Ò°Ì&Ê©Ï,ÎyÌ�*
Ô�Ê�Õ�Ô}Öx×öÔ&Ö�Ø�Ù©ËßØ�Ú Ô&Ê�Ö�É�Ñ&Ï�Û�Ì�Ê�Õ ÛbÏ�Ô�Ö�Ø/Ô&Ë�Õ�àyï æ ï�ËÍÏ�Û�Ê æ Ì&Ë ä Õ�à²Ø�Ö ä Ö�Ì�Ì�Õ�Ñ æ Ô�Ö�Ñ&å�Ì}àßÖ�Õ�Ù�Ì1Ô&Ï
Ëßå�Û�Ñ�Ï,á�Ö�å�Ö�Ø/Ô�Ì ç É�Ê�ÖêØ�Þ�åÓï�Ö�Ñ�Ï�Ü�Ö�×]Ô�Ö�Ø�Ì&ËÍÏ�Ø�Ì ä Õ�Ø ï�ÖÓËßØ ä Ñ&Ö�Õ�Ì&Ö�Ù Ö�Õ�Ì�Ëßà æ ËÍÜ�Ö�Õ ä Ê ä Ï�Ø/Ô&Ñ&Ëñã
ï�Þ©Ô&ËßÏ�ØìËÍÌ²Ò�Ö�Û©Ô�Õ�ÌqÕ�ØóÕ�Ù�Ù�ËñÔ�ËÍá�ÖÝÔ�Ö�Ñ&åD*�é�Þ�Ì�Ô�Õ�Ì�Ô�Ê�ÖvÌ�Þ�Ñ�Ü�Õ ä Ö çE Ô�Ê�Ö�Ñ�ÎyËßÌ�Ö�Ô�Ê�ÖlØ�Þ�åÓï�Ö�ÑyÏ�Ü
Û�Õ�Ñ&Õ�å�Ö�Ô�Ö�Ñ&ÌvÎÐÏ�Þ�àßÙ Ö�×öÛ�àßÏ]Ù�Ö�Õ�Ø�Ù Ô�Ê�Ö1Ì�Ô�Õ�Ô�ËÍÌ�Ô�Ë ä Õ�à Ì&ËßÚ�Ø�ËÍâ ä Õ�Ø ä Ö1Ï�ÜèÔ�Ê�Ö1Ù�Õ�Ô�ÕìÎèÏ�Þ�àÍÙøï�Ö
àßÏ�Ì�Ô ç É�Ê©Ö�Ì&Ö Õ�Ù�Ù�ËñÔ�ËÍÏ�Ø�Õ�àF&hÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�à¶Û�Õ�Ñ�Õ�å�Ö�Ô&Ö�Ñ&ÌG(óå�Þ�Ì�Ô2ïbÖ ä Õ�àßËßï©Ñ�Õ�Ô&Ö�Ù°ÜAÏ�Ñ�Ô�Ê�Ö�Ì&Ö�ÔÓÕ�Ì
ÎèÖ�àßà+*�Ò�Ö�Ö�Û�ËÍØ�ÚóÔ&Ê�Ö1Ì&Õ�å�Ö ä Ï�Ø�Ù�ËñÔ�ËßÏ�Ø�ÌÝÜAÏ�ÑlÕ�àßà�Ì�Þ�Û�Ö�Ñ&Û�Ï�Ì�Ö�ÙøÔ&Ö�Ñ&å�Ì ç É�Ê©ËßÌlËßÌ�Ô�Ñ�Þ�Ö1Ù©Þ�Ö�Ô&Ï
Ô�Ê©Ö�Ü�Õ ä ÔèÔ�Ê�Õ*Ô�Ù�Ö�Û�Ö�Ø©Ù�ËßØ�Ú�Û�Ñ&Ï�ï�Õ�ï�ËßàÍËÍÔ&ËßÖ�Ì�å1Õ æ ï�Ö�Ü�Õ ä Ô�Ï�Ñ�Ë�Õ�àÍË98�Ö�Ù:*/Þ�Ø©Ù�Ö�Ñ�Ñ�Ö�Ì&Û�Ö ä Ô�Ï�Ü�Ô&Ê�Ö�ËÍÑ
Ù�Ö�ÛbÖ�Ø�Ù�Ö�Ø ä�æ �"H�$ ç

¿|ÀJI KML�ÇONQPROLTSVUXWZY[S�Ç]\�Ã^R�ÃÝÇON`_�ÄbaÝÇOSBcVN�ÄdNeUVR�W

É�Ê�Ö1Û�Õ ä Ò*Õ�Ú�Ö ä Ï�Þ�àÍÙøÌ�Ö�Ñ�á�Ö Ô�Ê©Ö1Ì ä ËßÖ�Ø/Ô�ËÍâ ä ä Ï�å1åÓÞ©Ø�ËÍÔ æ ï�Ö�Ì�ËßÙ�Ögf�h	i�j�kml�lðÕ�Ì2å1Ö�Õ�Ø Ô&Ï
ä Ê�Ö ä Ò�Ö�×öÛ�Ö�Ñ�Ëßå�Ö�Ø/Ô�Õ�à]Ù�Ö�Ñ&ËÍá�Ö�ÙêÛ�Ñ�Ï�Ô�Ö�ËßØÓÌhÔ�Ñ�Þ ä Ô&Þ�Ñ&Ö�Ì ç�ò àßÌ&ÏqËÍÜ�Ì�Ö�?�Þ�Ö�Ø ä Ö�Ì�Ï�Ü�Ê�ËßÚ�Ê2Ê�Ï�å�Ï�àßÏ�Ú æ
Ô�Ï�Û�Ñ�Ï�Ô�Ö�ËßØ�ÌyÎyËÍÔ&Ê½Ò�Ø�Ï�ÎyØ�Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ�Ö�Ì�Õ�Ñ&ÖvÜAÏ�Þ�Ø�Ùóï æ Öx×öÛbÖ�Ñ&Ëßå�Ö�Ø/Ô&Ì�*�Ô�Ê�ÖlËßØ/á�Ö�Ñ&Ì�Ö2ÜAÏ�àÍÙ�ËßØ�Ú
Õ�Û�Û©Ñ&Ï/Õ ä Ê ä Õ�ØóÚ�Ëñá�ÖÝâ�Ñ�Ì�Ô²Ê�ËÍØ�Ô&Ì�ÜAÏ�Ñ�Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ&Õ�àoÑ&Ö�àßÕ�Ô�ËÍÏ�Ø�Ì�Ê�ËßÛ�Ì ç
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É�ÏêËßå�Û�Ñ&Ï�á�Ö²Ô�Ê�Ö�Ù�ËßÌ ä Ñ&ËÍå1ËÍØ�Õ�Ô&ËÍá�ÖyÛ�Ï�ÎÐÖ�Ñ�Õ�Ø�Ù ä Ï�å�ÜAÏ�Ñ�ÔèÏ�Ü�Ô�Ê�Ö�Ò]Ø©Ï,ÎyàÍÖ�Ù�Ú�Ö�ï�Õ�Ì&Ö�ÙBÛbÏ�Ô�Ö�Ø]ã
Ô�ËßÕ�à�ËñÔyËßÌ�Û�àßÕ�Ø�Ö�ÙìÔ&Ï1ËÍØ/Ô�Ñ&Ï]Ù�Þ ä Ö�Ì&Ï�å�Ö�ÜAÞ�Ñ�Ô&Ê�Ö�Ñ|Ô&Ö�Ñ�å1Ì %

� É�Ê�ÖlÏ�Ø�à æ Û�Õ�Ñ&Õ�å1Ö�Ô�Ö�Ñ²ËÍØðâ�Ø�Ù�ËßØ©Ú�Ô&Ê�Ö2Ø©Ö�ËßÚ�Ê]ï�Ï�Ñ�ËßØ�Ú�Ì&Ö�Ô�ËÍÌ²Ô&Ê�Ö ä Þ©Ôhã Ï�÷°ÜAÑ�Ï�å Õ�Û�Û]ã
à æ ËÍØ�Ú�Ô�Ê�Ölâ�àÍÔ&Ö�Ñ ç É�Ê�ËÍÌ ä Ï�Þ�àßÙ½ïbÖ2Õ�á�Ï�ËÍÙ�Ö�Ù°ï æ Þ�Ì&ËÍØ�ÚBÕ�Î|Õ�Ô&Ö�ÑqÌ&Ê�Ö�àßà6*�Õ�ÌqÙ�Ö�Ì ä Ñ�Ëßï�Ö�Ù
ï æ�� Ëßå�å1Ö�Ñ-�[�C������������$ ç É�Ê�Ö1ÎÐÕ�Ô�Ö�Ñ�å�Ï�àßÖ ä Þ�àÍÖ�Ì�ÎèÏ�Þ�àßÙ ïbÖ1Û�à�Õ ä Ö�Ù Ï�Ø ÕBá]ËßÑhÔ�Þ�Õ�à
Ú�Ñ�ËßÙìÕ�Ñ�Ï�Þ�Ø�ÙðÖ�Õ ä ÊóÑ�Ö�Ì&ËÍÙ�Þ�Ö�*�Ô�Ê�Ö�Ñ&Ö�ï æ ÜAÞ�àñâ�àßàÍËßØ�ÚlÔ�Ê�Ö ä Ï�Ø�Ì�Ô&Ñ�Õ�ËÍØðÏ�Ü¶Õêå�ËßØ�ËÍåÓÞ�åÆÙ�Ëñã
ÌhÔ�Õ�Ø ä ÖqÔ&Ï�Õ�Ø æ Ø�Ö�ËßÚ�Ê�ï�Ï�Ñ&ËÍØ�ÚvÑ&Ö�Ì�ËßÙ�Þ©Ö ç É�Ê�ÖqÎÐÕ�Ô&Ö�ÑÐå�Ï�àÍÖ ä Þ©àßÖ�Ì¶ÎyËÍàßà�ï�Ö²Ô&Ñ&Ö�Õ�Ô�Ö�Ù}Õ�ÌèÕ
ÜAÞ�ÑhÔ�Ê�Ö�Ñ ä à�Õ�Ì�ÌÐÏ�ÜoÑ�Ö�Ì&ËÍÙ�Þ�Ö�Ì�*©Ê�Õ�á]ËÍØ�Ú ä Ï�Ø�Ô�Õ ä ÔÐÔ�ÏÓÖx×©Û�Ï�Ì�Ö�ÙìÕ�å�ËßØ�Ï2Õ ä ËßÙ�Ì�*©Õ�Ø©ÙBÊ�Ö�Ø ä Ö
ä Ï�Ø/Ô�Ñ&ËÍï�Þ©Ô&ÖyÔ&ÏlÔ&Ê�ÖyÏ�á�Ö�Ñ&Õ�àßà�ÌhÔ�Õ�Ô&ËßÌhÔ�Ë ä Ì ç íÐÏ�Ø/Ô�Õ ä Ô&Ì�ÎyËñÔ�Ê1Õ ä Ö�Ñ�Ô�Õ�ËßØ�&hÎÐÕ�Ô&Ö�Ñ ä Ï�Ø/Ô�Ö�Ø/Ô�(
ä Ï�Þ�àßÙìï�ÖvÖ�× ä àÍÞ�Ù�Ö�ÙðÔ�Ê�ËÍÌ|Î|Õ æ�ç

� É�Ê�Ï�Þ�Ú�Ê}Ô�Ê©Ö�ùbú/û�ü�ýxþ�ÿLþ�����Ù�Õ�Ô�Õ�ï�Õ�Ì&ÖÝÛ©Ñ&Ï�á]ËßÙ�Ö�ÙBï æ-� Ï�ïbÏ�Ê©å��[�������B�"#���$bËßÌ�ÎÐÖ�àßà�Ì�Þ�Ëñã
Ô&Ö�Ù}ÜAÏ�ÑèÌ�Ô�Õ*Ô�ËßÌhÔ�Ë ä Ì|Ï�ÜoÌ�Ö�?�Þ�Ö�Ø ä Ö�Ì²Ô&Ê�Ö�Ñ�ÖvÕ�Ñ&Ö ä Ê�Õ�ËßØ©Ì|ÎyËÍÔ�Ê©ËßØ1Ô&Ê�ÖÝÌ�Ö�Ô�Ô�Ê�Õ�Ô�Ì&Ê©Ï,Î Õ�ïöã
Ø�Ï�Ñ&å1Õ�àßà æ àßÏ�Î�=*ã Ì ä Ï�Ñ�Ö�Ì�ÎyÊ�Ö�Ø�Ô�Ê©Ö�Ø�Õ�Ô�Ëñá�Ö�Ì�Ö�?�Þ�Ö�Ø ä Ö²ËßÌ Ô&Ê�Ñ&Ö�Õ�Ù�Ö�ÙêÔ&ÏlËñÔ�Ì¶ÌhÔ�Ñ�Þ ä Ô&Þ�Ñ&Ö ç
ô Ø å�Ï�Ì�Ô ä Õ�Ì&Ö�ÌvÔ&Ê�ËßÌ ä Ï�Þ�àÍÙ ïbÖ�Õ�Ô�Ô�Ñ�Ëßï�Þ©Ô&Ö�Ù°Ô�ÏBÏ�ï�á]ËÍÏ�Þ�Ì�Ñ&Ö�Õ�Ì&Ï�Ø�Ì�.�Ö ç Ú ç å�Ö�å�ï�Ñ�Õ�Ø©Ö
Û�Ñ�Ï�Ô�Ö�ËßØ�Ì�* ä Ê�Õ�ËßØ©Ì ÎyÑ&Ö�Ø ä Ê�Ö�Ù�ÜAÑ�Ï�å Ô�Ê©Ö ä Ï�Ñ&Ö�*,Ö�Ô ä�ç 4 ç*ô Ô ÎèÏ�Þ�àÍÙ�ï�ÖÐÛ�Ñ�Ö�ÜAÖ�Ñ&Ñ�Õ�ï�àßÖ�Ê�Ï�ÎÐÖxã
á�Ö�Ñ�Ô�Ï�Ö�× ä àßÞ�Ù�ÖvÔ�Ê©Ö�Ì&Ö2Õ�ï�Ø©Ï�Ñ&å1Õ�à ä Ê�Õ�ËßØ�Ì²Õ�àÍÑ&Ö�Õ�Ù æ ÜAÑ�Ï�åÔ&Ê�Ö ä Õ�àÍËßï�Ñ&Õ�Ô�ËÍØ�Ú�Ù�Õ�Ô�Õ�Ì�Ö�Ô ç
É�Ê�Ö ä Õ�àÍËßï�Ñ&Õ�Ô�ËÍÏ�Ø ä Ï�Þ�àßÙóïbÖvÜAÞ�àßà æ Õ�Þ©Ô&Ï�å1Õ�Ô�Ö�Ù:*�Õ�ÌÝÕ�Ø½ËÍÔ&Ö�Ñ&Õ�Ô�Ëñá�ÖvÌ ä Ê�Ö�å1Ö2Û�Ñ&Ï�á]ËßÙ©Ö�Ù
ÕêÑ&Ö�Õ�Ì&Ï�Ø�Õ�ï�àÍÖvÎÐÕ æ Ï�Ü Û�Ñ&Öxã Û�Ñ�Ï ä Ö�Ì&Ì�ËßØ�ÚêÔ&Ê�Övùbú/û�üjý�þ�ÿ<þ���� ä Õ�ØðïbÖvËßå�Û�àÍÖ�å�Ö�Ø/Ô�Ö�Ù ç

�Z� Ö�Ù�Þ ä Ö�ÙÓÕ�àßÛ�Ê�Õ�ïbÖ�Ô�ÌoÌ&Ê©Ï,ÎèÖ�ÙÓÕ�Ø�ËÍå1Û�Ñ�Ï�á�Ö�å�Ö�Ø/Ô�ËßØvÔ�Ê©ÖèÌhÔ�Õ�Ô&ËßÌ�Ô&Ë ä Ì�Ï�Ü©Ô�Ê©Ö�Ù�Õ�Ô�Õ�ï�Õ�Ì&Ö ç
ò ä Õ�Ñ&Ö�ÜAÞ�à�Ì�Ö�àßÖ ä Ô&ËßÏ�ØÓÏ�ÜbÙ©ËÍ÷bÖ�Ñ&Ö�Ø/Ô ä Ï]Ù�ËßØ©Ú�Ì ä Ê�Ö�å1Ö�Ì�ËÍÌ Öx×©Û�Ö ä Ô�Ö�Ù�Ô&Ï�Ö�å�Û�Ê�Õ�Ì�Ë98�ÖèÔ�Ê�ËÍÌ
Ö�÷�Ö ä Ô ç

� E Ø ä Ö�Õ�Ú�Ï]ÏöÙBÑ�Ö�Û�Ñ�Ö�Ì&Ö�Ø/Ô�Õ�Ô&ËßÏ�ØóÏ�Ü�Õêá�Ï�àÍÞ�å�ÖÝÔ�Ö�Ñ�å ËßÌ�Ù�Ö�Ñ&Ëñá�Ö�Ù*bËñÔ�ÎyËßàßàbïbÖlÌ�Ô&Ñ&Ö�ËßÚ�Êöã
ÜAÏ�ÑhÎ|Õ�Ñ&ÙìÔ�Ï�Þ�Ì&ÖvËñÔ²Õ�Ì²Õ�ØìÖ�×]Ô�Ö�Ø�Ô&ËßÏ�ØðÏ�Ü�Ô�Ê�ÖvÛ�Ï�Ô�Ö�Ø/Ô�Ë�Õ�à ç

� >�Ï�Ñ�Ô�Ê�Ö|Þ©Ì&Ö�Ñ�7<Ì ä Ï�å�ÜAÏ�Ñ�Ô ÕC�F� ô ÎyËßàÍà�Ô&ÏÝï�Ö|Ù�Ö�á�Ö�àÍÏ�ÛbÖ�Ù ç É�Ê�Ö ä Ï�àÍàßÖ ä Ô�ËÍÏ�Ø�Ï�Ü�Õ�àßà/Ô�Ï]Ï�àßÌ
ÎyËÍàßà�ï�Övå Õ�Ù�ÖvÕ�á�Õ�Ëßà�Õ�ï�àßÖ�Õ�ÌyÛ�Õ ä Ò*Õ�Ú�Ö�á]Ë�ÕÓÔ�Ê©ÖlËÍØ/Ô�Ö�Ñ�Ø�Ö�Ô ç
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É�Ê�Ö�Ö�� ä ËÍÖ�Ø/ÔlËßå�Û�àßÖ�å1Ö�Ø/Ô�Õ�Ô&ËßÏ�ØóÏ�ÜÐÔ&Ê�Ö�Õ�àßÚ�Ï�Ñ&ËÍÔ&Ê�å�Ì�Ù�Ö�Ì ä Ñ�Ëßï�Ö�Ù Ì&ÏìÜ�Õ�ÑÝÎÐÕ�Ì�Ô�Ê�Ö�Ú�Ï/Õ�à¶Ï�Ü
Ô�Ê©ËßÌÝÎèÏ�Ñ&Ò ç É�Ê�Ö�Õ�á�Õ�Ëßà�Õ�ï�ËßàÍËÍÔ æ Ï�ÜÐÕBÙ�Ö ä Ö�Ø/Ô2Ô&ÏöÏ�à Ô�ÏìÞ�Ì�Ö´��µO¶êÙ�Õ�Ô�Õ�Ì�Ö�ÔvÜAÏ�Ñ ä Õ�àßËÍï�Ñ�Õ�Ô&ËßØ�Ú Õ
Û�Ï�Ô�Ö�Ø�Ô&Ë�Õ�à ÜAÏ�Ñ ä ÖÓâ�Ö�àÍÙ Ï�ÛbÖ�Ø�ÌlÕìàÍÏ�Ô�Ï�ÜèÛ�Ï�Ì&Ì�Ëßï�ËÍàßËÍÔ&ËßÖ�Ì²ÜAÏ�Ñ�Ö�á�Ï�àÍÞ©Ô�ËÍÏ�Ø�Õ�Ñ æ Õ�Ø©Ù ï©ËßÏ�Û�Ê æ Ì&Ë ä Õ�à
Ì�Ô&Þ�Ù�ËÍÖ�Ì}Þ�Ì�ËßØ�ÚøÖ�Ø�Ö�Ñ&Ú�Ö�Ô�Ë ä Û�Õ�Ñ&Õ�å1Ö�Ô�Ö�Ñ&Ì ç�ò àÍàqÛ©Ñ&Ï�Ú�Ñ&Õ�å�Ì�ÎèÖ�Ñ�Ö�ÎyÑ&ËÍÔ�Ô�Ö�Ø ËßØ ò @X· ô íÜAÏ�Ñ
Õ�Ô�Ô�Õ�ËÍØ�ËßØ�Ú1å Õ,×©ËÍåÓÞ�å Û�Ï�Ñ�Ô�Õ�ï�ËßàÍËÍÔ æ Õ�Ø�Ù°Ì&Û�Ö�Ö�Ù ç�ò ÔÝÔ�Ê©Öêå1Ï�å�Ö�Ø/Ô�Ï�Ø�à æ Ô&Ê�Ö°¸�ËßØ�Þö×�*v·	� ô
Õ�Ø�Ù;AC¹�í�ã ò àßÛ�Ê�Õ½á�Ö�Ñ�Ì&ËÍÏ�Ø�Ì�Ö�×öËßÌhÔ ç¶ò Ø�º»·�ãTA E · á�Ö�Ñ&Ì�ËßÏ�Ø ËÍÌêØ�Ï�ÔêÛ�àßÕ�Ø�Ø�Ö�Ù:*¶Ì�ËßØ ä Ö}Ô�Ê�ËÍÌ
Û�àßÕ�Ô&ÜAÏ�Ñ�åËÍÌ�Ø�Ï�Ô²Ì&Þ©ËÍÔ�Ö�ÙðÜAÏ�ÑyÕ�Ì�Ö�Ñ�ËßÏ�Þ�Ì ä Ï�å1Û©Þ©Ô�ËÍØ�Úb¼½¼¾ ç

¿ À�Á À ÅÂÁÃLÃÄÝÇ�Å}ROLTSVU�S�YÅR	ÆXN`Ç´S®R	NBUVR	LhÅÂÁTW

È´ÉËÊÍÌ

��Î�Ï���Ð���Î����gÑ ä Õ�àÍËßï�Ñ&Õ�Ô�Ö�Ô&Ê�Ö�Ô�Ö�Ì&Ì&Ö�àßàßÕ�Ô�ËÍÏ�ØBÛbÏ�Ô�Ö�Ø/Ô&Ë�Õ�à

Ò�Ó ÈÕÔ°2 Ò:Ö�Ò

��Î�Ï���Ð���Î����Ø×TÙ�Ú'Û�Ü£Ý�Þ�ß�àá×TÙ�kmÛ�â�Ü£Ý)ã�ß�àá×TÙ�äåÛçæèk�ÝÃæèéOß�àá×ÃÙ�êmÏ��è����à
×TÙ�fë
	Î��èì�àV×TÙ�j�à

íËÌ ÒBî5ï-Ö 2�ð Ö ÔgÈ

��Î�Ï���Ð���Î����ÓËßÌ�Õ�Û�Ñ&Ï�Ú�Ñ�Õ�å Ô�Ê�Õ*ÔèÑ�Ö�Õ�Ù©Ì�Û�Ù�ïöã�â�àßÖ�Ì�Ì&Û�Ö ä ËÍâ�Ö�Ù ËßØ�Õ�àßËÍÌ�Ô�Ï�Ñ¶ÜAÑ&Ï�å
ÕêÛ�Õ*Ô�Ê:*�Û�Ö�ÑhÜAÏ�Ñ&å�Ì�Õ°AÝÖ�àßÕ�Þ�Ø�Ö æ Ô&Ö�Ì&Ì�Ö�àÍà�Õ�Ô&ËßÏ�Ø ÜAÏ�Ñ�Ö�Õ ä ÊðÏ�ÜoÔ�Ê�ÖvÛ�Ñ�Ï�Ô�Ö�ËßØ�ÌyÕ�Ø�Ù
ä Ï�Þ�Ø/Ô�Ì¶Ô&Ê�Ö�Ï ä�ä Þ©Ñ&Ñ&Ö�Ø ä Ö�Ï�Ü�H*ã8Ô�Þ©Û�àßÖ�Ì¶Ï�Ü�Ñ&Ö�Ì&ËÍÙ�Þ�Ö�Ì ç É�Ê�Ö�àßÏ�Ú�ã àÍËßÒ�Ö�àßËÍÊ�ÏöÏ]Ù�Ï�Ü�Ô�Ê©Ö
?�Þ�Õ�Ù�Ñ&Þ�Û©àßÖ�ÌyÛ�Ñ�ËßØ/Ô�Ö�ÙðÔ&Ï�Ì�Ô�Ù©Ï�Þ©Ô ç
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Ô°2�ð Ö ÔgÈ Ò
Ù�Úø×TÜ®Ý�Þ�à Ì�ÎyËñÔ ä Ê°Ô�Ï}Ô&Þ�Ñ&Ø Ï�Øv.)Þ�4)ù�Ï�÷®.+Ü�4yÔ�Ê�ÖÓâ�àñÔ�Ö�Ñ ä Ñ�ËÍÔ�Ö�Ñ&ËÍÏ�Ø½ÜAÏ�Ñ

ËßÑ�Ñ&Ö�Ú�Þ�à�Õ�ÑèÔ�Ö�Ô�Ñ&Õ�Ê�Ö�Ù©Ñ�Õ�*�Ù�Ö�Ü�Õ�Þ�àñÔyËßÌ�Ï�Ø
Ù�j Ú�Ö�Ø�Ö�Ñ&Õ�Ô�ÖvÌ&Þ©Ñ�Ü�Õ ä ÖlÛ�Ï�Ô&Ö�Ø/Ô�ËßÕ�à
Ù�äØ×Jæ�kÂÝÃæèé�à Þ�Ì�Ö�íVú1Ï�Ñ²í î Õ�Ô&Ï�å1Ì|ÜAÏ�Ñ ä Õ�àÍËßï�Ñ&Õ�Ô�ËÍÏ�Ø:*]Ù�Ö�Ü�Õ�Þ©àÍÔyËßÌ²íVú
Ù�� Ñ&Ö é�Ö ä Ô1Þ©Ø�Ì&Þ�ËñÔ�Õ�ï©àßÖ ä Ê�Õ�ËßØ�Ì�Õ�Ø©Ù Ñ�Ö ä Ï�Ñ&Ù Ô�Ê�Ö�Ì&ÖBâ�àÍÖ�Ì�ËßØ

Ô�Ê©ÖlÏ�Þ©Ô�Û�ÞöÔ
Ù�kûâ�Ü Ì�Ô�Õ�Ø�Ù�Õ�Ñ&ÙóÕ�å1ËÍØ�ÏêÕ ä ËßÙðÕ�àÍÛ�Ê�Õ�ï�Ö�ÔyËÍÌ�Þ�Ì&Ö�Ù % Ù�Ö�Ü�Õ�Þ©àÍÔ
Ù�kûã Ú�Ö�Ø�Ö�Ñ&Õ�Ô�ÖvÛ�Õ�Ñ&Õ�å�Ö�Ô�Ö�Ñ&Ì�ÜAÏ�Ñ�!êàßÖ�Ô&Ô&Ö�ÑyÕ�àÍÛ�Ê�Õ�ï�Ö�Ô
Ù�ü Ù�ËÍÌ&Û�àßÕ æ Ì&Ê�Ï�Ñ�Ô²Þ�Ì�Õ�Ú�Övå1Ö�Ì&Ì�Õ�Ú�Ö�ÜAÏ�Ñ|Ô�Ê�ÖvÛ�Ñ�Ï�Ú�Ñ&Õ�å

ý Ö Ê Ö ðþÉFð Ö ÔgÈ Ò

ô Ü Ëßå�Û�Ñ&Ï�ÛbÖ�Ñ|Û�Ñ&Ï�Ô�Ö�ËÍØ ä Ê�Õ�ËßØ©Ì�Õ�Ñ�ÖvËßØ�Û�ÞöÔ�.�Ö ç Ú ç�ä Ê�Õ�ËßØ�Ì�ÎyËÍÔ&ÊóÌ�Ö�?�Þ�Ö�Ø ä ÖÓÚ�Õ�Û�Ì�*
Ñ&Õ�Ñ&ÖðÕ�å�ËßØ©Ï Õ ä ËÍÙ�ÌêÖ�Ô ä�ç 4êÔ&Ê�ÖìÛ�Ñ&Ï�Ú�Ñ�Õ�å ÌhÔ�Ï�Û©Ì1Þ�Ø©àßÖ�Ì�ÌêÔ�Ê�Ö´Ù�� Ï�Û©Ô&ËßÏ�Ø ÎÐÕ�Ì
Ú�ËÍá�Ö�Ø ËÍØ�ÎyÊ�Ë ä Ê ä Õ�Ì&ÖyÔ�Ê�Ö²â�àßÖ�ÌÐÕ�Ñ�ÖqÑ�Ö�é�Ö ä Ô�Ö�Ù ç ¹�Õ ä Ê}Ñ&Ö é�Ö ä Ô&Ö�Ù ä Ê�Õ�ËßØ1ËßÌ�Ø�Ï�Ô�Ö�Ù
ËÍØêÔ�Ê�ÖyÏ�Þ©Ô&Û�Þ©Ô ç ��Ö�Ø©Ö�Ñ�Õ�àßà æ Ø�Ï�Ô&Ö�Ì�å Õ�Ñ&Ò�Ö�Ùÿ&���(2Õ�Ñ�Ö²ËÍØ/Ô�Ö�Ø©Ù�Ö�Ù�Ô�ÏlïbÖyÑ&Ö�Õ�Ù�ï æ
Ï�Ô�Ê�Ö�ÑyÕ�Û�Û�àÍË ä Õ*Ô�ËßÏ�Ø�ÌF.�Ö ç Ú ç ���	��
����������O����4 ç
>�Þ�ÑhÔ�Ê�Ö�Ñ&å�Ï�Ñ&Ö�*�Ô�Ê�Ö2ÛbÙ©ïóâ�àÍÖ�Ì²åÓÞ�Ì�Ô²ÜAÞ�àñâ�àßàYÌ�Ï�å�Ö2ï�Õ�Ì&Ë älä Ñ�ËÍÔ&Ö�Ñ&ËßÕ %�ò Ô�àßÖ�Õ�Ì�Ô^!
Õ*Ô�Ï�å�Ì�.�Ö�ËñÔ�Ê�Ö�ÑÝíVúBÏ�Ñ�í î 4yå�Þ�Ì�Ô�ïbÖlÛ�Ñ&Ö�Ì&Ö�Ø�Ô�*�Ï�Ô&Ê�Ö�ÑhÎyËßÌ�Ö�Ø�Ï1Þ�Ì&Ö�ÜAÞ�à Ô&Ö�Ì&Ì�Ö�à[ã
àßÕ�Ô�ËÍÏ�Ø}ËÍÌ²Û�Ï�Ì�Ì&Ëßï©àßÖ ç É�Ê�Ö ä Ï�àßÞ©å1ØìÏ�Ñ�Ù�Ö�Ñ²Õ�ÌyÏ�Þ©Ô&àßËÍØ�Ö�ÙBËÍØðÔ&Ê�ÖvÛbÙ�ï]ã ä Ï�Ø�Ô&Ö�Ø/Ô�Ì�ã
Ú�Þ�ËßÙ�ÖìÊ�Õ�Ì�Ô&Ï ï�ÖðÜAÞ©àÍâ�àÍàßÖ�Ù*¶Ï�Ô�Ê©Ö�Ñ�ÎyËÍÌ&ÖðÛ�Õ�Ñ�Ì&ËßØ©Ú ËÍÌ�ËÍå1Û�Ï�Ì�Ì&Ëßï©àßÖ ç É�Ê�ÖóÏ�Ø�à æ
Öx× ä Ö�ÛöÔ�ËßÏ�Ø ËßÌ2Ô&Ê�ÖBÕ�Ô&Ï�å Ø�Þ�åÓï�Ö�Ñ&ËÍØ�Ú�Ï�Ü���Ï�à æ ��Ñ&Ï�Ô�Ö�ËÍØ�Ì�* Ì&ËÍØ ä Ö Ô&Ê�Ö�Ì�ÖBØ�Þ�å�ã
ï�Ö�Ñ�ÌêÕ�Ñ�ÖBÚ�Ñ&Ö�Õ�Ô�Ö�Ñ�Ô�Ê�Õ�Ø]���®����� .�� ä Ï�àÍÞ�å�Ø�ÌÓÕ�Ñ�Ö}Ñ&Ö�Õ�Ù ÜAÏ�Ñ�Ô&Ê�ËßÌ2á�Õ�Ñ&Ë�Õ�ï�àßÖ�4 ç
>�Ï�Ñ�Ô�Ê©Ö ä Ï�Ø©Ì�Ô�Ñ�Þ ä Ô&ËßÏ�Ø Ï�Ü�Ô�Ê�ÖqáöËÍÑ�Ô&Þ�Õ�à�í î Ï�Ü�Ô&Ê�ÖÝï©Üe� Ñ&Ö�Ì&ËÍÙ�Þ�Ö�Ì�íVúO*�@ Õ�Ø�Ù
í ä Ï]Ï�Ñ&Ù©ËßØ�Õ�Ô&Ö�ÌyÕ�Ñ�Ö�Ø�Ö ä Ö�Ì�Ì�Õ�Ñ æ�ç
>�Ï�Ñ ä Ï�Ø/Ô�Õ ä ÔqÔ æ Û�Ö�Ì�ÎyËñÔ�ÊD8�Ö�Ñ�Ï Ï�ï©Ì&Ö�Ñhá�Õ�Ô�ËÍÏ�Ø�ÌyÔ�Ê�Ö ä Õ�à ä Þ�àßÕ�Ô�Ö�ÙóÌ ä Ï�Ñ�Ö2ÎyËÍàßà�ï�Ö
� ËßØ©Ü ç É�Ê�Ö�Ì&Ö á�Õ�àßÞ�Ö�ÌBÊ�Õ�á�Ö°Ô�Ï ï�Ö°Ñ&Ö�Û�à�Õ ä Ö�Ù ËßØ Õ Û�Ï�Ì�Ôhã Û�Ñ�Ï ä Ö�Ì&Ì�ËßØ�Ú ÌhÔ�Ö�Û*
ï�Ö�ÜAÏ�Ñ&ÖBÞ�Ì�ËßØ�Ú Ô�Ê�ÖBÛ�Ï�Ô&Ö�Ø/Ô�ËßÕ�àÐÎyËÍÔ&Ê ���	��
���������� Ï�Ñ²���	�ç
��������è�O��� ç �²Ì&Ö�ÜAÞ©à
á�Õ�àÍÞ�Ö�Ì}ÜAÏ�Ñ Ô�Ê�Ö Ñ�Ö�Û�àßÕ ä Ö�å1Ö�Ø�Ô&ÌìÕ�Ñ&ÖÕ� Ï�Ñ1Ô�Ê�Ö å�ËßØ�ËÍåÓÞ�å Ì ä Ï�Ñ&Ö�ÜAÏ�ÑBÏ�Ô�Ê�Ö�Ñ
ä Ï�Ø/Ô�Õ ä ÔyÔ æ Û�Ö�Ì²Ï�Ü�Ô�Ê�Ö ä à�Õ�Ì�Ì ç
ô Ù©Ö�Õ�àÍà æ Ï�Ø�à æ Ú�àßÏ�ï�Þ�à�Õ�Ñ�Ì�Ï�àßÞ©ï�àßÖ²Û�Ñ&Ï�Ô�Ö�ËÍØ�ÌèÎyËñÔ�Ê�Ï�Þ©Ô|àßÕ�Ñ&Ú�ÖyàÍËßÚ/Õ�Ø©Ù�ÌèÌ�Ê�Ï�Þ�àÍÙ}ï�Ö
Þ©Ì&Ö�Ù ÜAÏ�Ñ�Ö�×]Ô�Ñ&Õ ä Ô&ËßØ�Ú�Ô&Ê�ÖBÛbÏ�Ô�Ö�Ø/Ô&Ë�Õ�à ç ·]ËßØ ä Ö»��Î�Ï���Ð���Î���� ä Õ�Ø�Ø�Ï�Ô�Õ�Þ©Ô�Ï�å1Õ*ã
Ô&Ë ä Õ�àßà æ Ñ&Ö ä Ï�Ú�Ø©Ë98�Ö Þ�Ø�Ì&Þ©ËÍÔ�Õ�ï�àßÖ}Û©Ñ&Ï�Ô&Ö�ËßØ ä Ê�Õ�ËßØ©Ì�*�Õ�Ø Õ�Û�Û�Ñ�Ï�Û�Ñ&ËßÕ�Ô�Ö1Ì&Ö�àßÖ ä Ô�ËÍÏ�Ø
Ì�Ê�Ï�Þ�àÍÙ¥ï�Ö Û�Ñ&Ö�Û�Õ�Ñ&Ö�Ù ï�Ö�ÜAÏ�Ñ�Ö�Ê�Õ�Ø©Ù çyò Ú�Ï]Ï]Ù ÌhÔ�Ñ&Õ�Ô�Ö�Ú æ ËßÌBÔ�Ï Ö�× ä àÍÞ�Ù�ÖøÕ�àßà
ä Ê�Õ�ËßØ�Ì�Ô&Ê�Õ�ÔyÊ�Õ�á�ÖlÛ�ÏöÏ�Ñ�Ì ä Ï�Ñ�Ö�ÌyÞ�Ì�ËßØ�Ú�Ì&Ï�å�Ö�Ï�Ô&Ê�Ö�ÑyÖ�×öËÍÌ�Ô�ËÍØ�Ú�ÛbÏ�Ô�Ö�Ø/Ô&Ë�Õ�à ç

2/Ì ï�� Ô ï Ê`ÉËÈ î Ì

É�Ê©Ö Ê�Õ�Ñ&Ù©ÎÐÕ�Ñ&Ö Ñ&Ö�?�Þ�ËßÑ�Ö�å�Ö�Ø/Ô�ÌóÕ�Ñ&Ö àßÏ�Î % Õ å Õ,×©ËÍåÓÞ�å Þ�Ì�Õ�Ú�Ö Ï�Ü-����º
	
� ò º ÎÐÕ�Ì�Ï�ï�Ì&Ö�Ñ�á�Ö�Ù:*�Û�Ñ�Ï ä Ö�Ì&Ì�ËßØ�Ú Ï�Ü�Õ°Ù�Õ�Ô�Õ�ï�Õ�Ì&ÖìÏ�ÜX������Û©Ñ&Ï�Ô&Ö�ËßØ©Ì�Ô�Õ�Ò�Ö�Ì
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Õ�ïbÏ�ÞöÔþ���Ýå�ËßØ�Þ©Ô&Ö�Ì Ï�Ø�Õ�ØêËö#��!qï�Õ�Ì�Ö�Ù�å1Õ ä Ê�ËßØ©ÖC.���Ö�Ø/Ô�ËÍÞ�å���Ñ�Ï�����,����èº � 8�4[*
å�Ï�ÌhÔ�Ô�ËÍå1Ö2ËßÌqÌ&Û�Ö�Ø/ÔlËßØ ôÃE Û�Ñ&Ï ä Ö�Ù�Þ�Ñ�Ö�Ì ç É�Ê©ÖêÛ�Ñ&Ï�Ú�Ñ�Õ�å Ô�Õ�Ò�Ö�ÌvËÍØ�Û�Þ©ÔqÜAÑ&Ï�å
ä Ï�å�å Õ�Ø©Ù2Ô�Ê©Ö|àßËÍØ�Ö�*,ÎyÊ�Ë ä Êêå1Õ�Ò�Ö�Ì¶ËñÔ á�Ö�Ñ æ Ö�Õ�Ì æ Ô&ÏÝÌ ä Ñ&ËßÛöÔ¶Ô�Ê�ÖÐÛ�Ñ&Ï ä Ö�Ì&Ì ç É�Ê�Ö
Ù©Ö�Ô�Õ�ËßàßÖ�Ù½Õ�àßÚ�Ï�Ñ�ËÍÔ&Ê�å ËÍÌqÌ�Ê�Ï�ÎyØ°ËßØóÜAÏ�Ñ&å Ï�Ü�Õ���Ï�Î ä Ê�Õ�ÑhÔÝËßØìâ�Ú�Þ©Ñ&Ö ,�! ç É�Ê�Ö
� ì���Ï�Ï�Û�Õ ä Ò*Õ�Ú�ÖvÞ�Ì�Ö�ÙìÜAÏ�Ñ|Ô�Ê�Ö�Ô&Ö�Ì&Ì�Ö�àÍà�Õ�Ô&ËßÏ�Ø ä Õ�Øðï�Ö�ÜAÏ�Þ�Ø�ÙóÕ�Ô %
��������� ����� � ����� � �� !��"��è��Ú�� � Î����#"� 	� � ��Ï���Î� $" � ì%��Ï�Ï � ì�����Ï ç

Ò ÉËÊ`2�ýÂÌ Ò Ì ÒBÒ:Ö ÔgÈ

¹ ×©Õ�å1Û©àßÖ % ��Ö�Ø©Ö�Ñ�Õ*Ô�ËßÏ�ØlÏ�Ü�Õ^,��²àÍÖ�Ô�Ô�Ö�Ñ ä Ï�Ø/Ô�Õ ä Ô Û�Õ�Ñ�Õ�å�Ö�Ô&Ö�ÑoÌ&Ö�Ô ÜAÏ�ÑoÔ&Ê�Ö�ùbú/û�ü�ýxþ�ÿLþ����oÑ�Ö�àÍÖ�Õ�Ì�Ö
&�Þ�Ø�Ö('��*�Þ�Ì&ËÍØ�Ú�Õêâ�àÍÔ�Ö�ÑyÕ�Ø�Ù½í î Õ�Ô�Ï�å1Ì|ÜAÏ�Ñ ä Õ�àßËÍï�Ñ�Õ*Ô�ËßÏ�Ø %

)+* ��Î�Ï���Ð���Î����MÙ��ÍÙ�äÍæèéÍÙ�kMâ�Ü Ù�Ú Þ�Ùèê`Ï������#,�
% èÐ$,#-�.!/
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É�Ê�Ö1Û�Õ�Ñ�Õ�å1Ö�Ô�Ö�Ñ�Ì�Õ�ÌvÎèÖ�àÍàÐÕ�Ì ä Ï�å1å�Ö�Ø/ÔlàßËÍØ�Ö�ÌvËÍØ�Ù�Ë ä Õ�Ô�Ö�Ù ï æ &LK²(óÏ�Ñ3&LMX(½Õ�Ñ�Ö1Ì�Ö�Ø/Ô�Ô&Ï
Ì�Ô&Ù�Ï�Þ©Ô�Õ�Ø�Ù Ì&Ê�Ï�Þ�àßÙ ï�ÖBÑ&Ö�Ù�ËßÑ�Ö ä Ô&Ö�Ù Ô�Ï Õ½â�àßÖ ç É�Ê�ÖBàßËÍÌ�Ô�Ï�Ü²Û�Ñ&Ï ä Ö�Ì&Ì&Ö�Ù â�àßÖ�Ì�Õ�Ì�ÎÐÖ�àßà�Õ�Ì
ÎÐÕ�Ñ&Ø�ËÍØ�Ú�ÌvÕ�Ø©Ù°Ö�Ñ&Ñ�Ï�Ñ�å�Ö�Ì&Ì&Õ�Ú�Ö�ÌvÕ�Ñ&ÖÓÎyÑ�ËÍÔ&Ô&Ö�Ø�Ô&ÏBÌ�Ô�Ù©Ö�Ñ&Ñ ç � Õ�Ñ&Õ�å�Ö�Ô�Ö�Ñ&Ì�ÜAÏ�Ñ�Ô�Ê�Ög,��}àßÖ�Ô�Ô�Ö�Ñ
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É�Ê�Ö ä Õ�à ä Þ�à�Õ*Ô�ËßÏ�ØðÏ�Ü�Õ Ì&Þ�ÑhÜ�Õ ä Ö2ÛbÏ�Ô�Ö�Ø/Ô&Ë�Õ�àoâ�àßÖlËßÌ�Õ�Ì�Ì�Ëßå�Û�àßÖ�*�Ô�Ê�Ö�Ï�Û©Ô�ËÍÏ�Ø Ù�j}ËßÌ²Ñ&Ö�?�Þ�ËßÑ�Ö�Ù
Õ�Ù�Ù©ËÍÔ�ËÍÏ�Ø�Õ�àÍà æ�çöò Ü�Ô�Ö�Ñ ä Õ�àßËÍï�Ñ�Õ�Ô&ËßÏ�ØìÕ�Û�Ï�Ì�Ôhã Û�Ñ�Ï ä Ö�Ì&Ì�ËßØ�Ú�Ê�Õ�ÌyÔ�Ï�Ö�Ø©Ì&Þ�Ñ�ÖlÔ&Ê�Õ�ÔqÕ�àßàYÔ&Ö�Ñ�å1Ì²Õ�Ñ�Ö
Û�Ñ�Ï�ÛbÖ�Ñ�*¶Ë ç Ö ç Ô&Ê�Ö � ËßØ©ÜlÜAÏ�Ñ ä Ï�Ø/Ô�Õ ä Ô�ÌêÎyÊ�Ë ä Ê ÎèÖ�Ñ�ÖðØ©Ï�Ô�Ï�ï�Ì�Ö�Ñ�á�Ö�Ù Ê�Õ�ÌêÔ�Ï°Ñ�Ö�Û�àßÕ ä Ö�Ù ï æ
Ì&Ï�å1Ö�Ö�Ì�Ô�ËÍå Õ*Ô�Ö�ï�Ö�ÜAÏ�Ñ�ÖvÜAÖ�Ö�Ù�ËÍØ�ÚêÔ�Ê�ÖvÙ�Õ*Ô�ÕêËßØ/Ô�Ï ���	��
����è�����BÏ�Ñþ���	��
����������O��� ç

¿ ÀJI ¿3vwv L R	LÃSáUÝÅÂÁ�xgS�SVÁTW

	ÐÖ�ÜAÏ�Ñ&ÖyÔ�Ê�Öqùbú/û�ü�ýxþ�ÿLþ�����ËÍÌ�Û�Õ�Ñ&Ì�Ö�Ù ÜAÏ�Ñ�Ô&Ê�Ö�Õ ä Ô�Þ�Õ�à ä Õ�àÍËßï�Ñ&Õ�Ô�ËÍÏ�ØêÛ�Ñ&Ï ä Ö�Ì&Ì�*�ÕvÛ�Ñ&Öxã8ÜAÏ�Ñ�å Õ�Ô&ËßØ�Ú
Ï�Ü�Ô&Ê�ÖÓÊ�Ö�Ô�Ö�Ñ�Ï�Ú�Ö�Ø�Ï�Þ�ÌÝâ�àÍÖ�ÌÝËÍÌ�Û�Ö�ÑhÜAÏ�Ñ&å�Ö�Ù çbò �Â¹ � ¸ Ì ä Ñ&ËÍÛ©Ô�Ê�Õ�Ì�ïbÖ�Ö�Ø ä Ñ�Ö�Õ�Ô&Ö�Ù�ÜAÏ�Ñ²Ô�Ê�ËÍÌ
Ô�Õ�Ì&Ò %

È´ÉËÊÍÌ

Ð	Î��>yèÐ����	��<è����Î���� � 
�Ï Ñ Õ Ô�Ï]Ï�àyÔ�Ï Û�Ñ�Ï ä Ö�Ì�Ì}ÛbÙ©ï â�àßÖ�Ì1ÜAÏ�Ñ1à�Õ�Ô&Ö�Ñ�Þ�Ì&Ö°ËÍØ
ä Õ�àßËÍï�Ñ�Õ*Ô�Ö

Ò�Ó ÈÕÔ°2 Ò:Ö�Ò

Ð	Î��>yèÐ����	��<è����Î���� � 
�Ï1ã ËßØBÛ�Õ�Ô�Ê

íËÌ ÒBî5ï-Ö 2�ð Ö ÔgÈ

Ð	Î��>yèÐ����	��<è����Î���� � 
�Ï ËßÌìÕz�Â¹ � ¸ Ì ä Ñ�ËßÛ©ÔBÔ&Ï Û�Ñ&Öxã Û�Ñ�Ï ä Ö�Ì�ÌóÛ�Ù�ïöã�â�àßÖ�Ì�*èÜAÏ�Ñ
àßÕ�Ô�Ö�ÑÓÞ�Ì�ÖBËßØ ��Î�Ï���Ð���Î��	� ç�ô Ô�Ì&Ö�Õ�Ñ ä Ê©Ö�Ì�ÜAÏ�Ñ�â�àÍÖ�ÌÓÎyËÍÔ&Ê Ö�×]Ô�Ö�Ø�Ì&ËÍÏ�Ø � 
% �Ð ËÍØ
Ô&Ê�Ö½Ù©ËßÑ&Ö ä Ô&Ï�Ñ æ 
	Î���ì Õ�Ø�Ù Ö�×]Ô�Ñ&Õ ä Ô&Ì Ô�Ê©Ö�ï�Õ ä Ò�ï�Ï�Ø�Ö�Ï�ÜÝÛ�Ñ&Ï�Ô&Ö�ËÍØ ä Ê�Õ�ËÍØ�Ì1Ô&Ï
Ô&Ê�Ö ä Þ©Ñ&Ñ&Ö�Ø/Ô1Ù©ËßÑ&Ö ä Ô&Ï�Ñ æ�ç ¹�Õ ä Ê ä Ê�Õ�ËßØ ËÍÌ�ÎyÑ&ËñÔ&Ô�Ö�Ø ËßØ/Ô�Ï Õ�Ì�Ö�Û�Õ�Ñ&Õ�Ô�ÖBâ�àÍÖ�* ï æ
Õ�Û�ÛbÖ�Ø�Ù�ËÍØ�Ú°Ô�Ê�Ö ä Ê�Õ�ËÍØ ËÍÙ�Ö�Ø/Ô&ËÍâ�Ö�ÑÓÔ�Ï°Ô�Ê�ÖðÏ�Ñ�ËßÚ�ËÍØ�Õ�à�ÛbÙ�ï â�àÍÖBØ�Õ�å�Ö ç�ò àßÏ�Ú
ä Ï�Ø/Ô�Õ�ËÍØ�ËßØ©Ú1ÕêÔ�ËÍå1ÖvÌhÔ�Õ�å�Û½Õ�Ø�Ù½ËÍØ©ÜAÏ�Ñ&å1Õ�Ô&ËßÏ�Ø}Ï�Ø½Ö�Õ ä Ê½Û�Ñ�Ï�Ô�Ö�ËßØ ä Ê�Õ�ËßØóÑ&Ö�Õ�Ù
ËÍÌÝÎyÑ&ËñÔ&Ô�Ö�Ø Ô&ÏðÔ&Ê�Öêâ�àßÖ Ï�� � Ú���Ï�� .�Ï�á�Ö�Ñ�ÎyÑ�ËÍÔ&ËßØ�ÚðÖ�×öËßÌhÔ�ËÍØ�ÚBâ�àßÖ�ÌlÏ�ÜÐÔ�Ê©Ö�Ì&Õ�å�Ö
Ø�Õ�å1Ö�4 ç

Ô°2�ð Ö ÔgÈ Ò
Ù	��� Ù�ËßÑ�Ö ä Ô&Ï�Ñ æ Ô�Ï�ïbÖvÌ�Ö�Õ�Ñ ä Ê�Ö�ÙðÜAÏ�Ñ�ÛbÙ©ïðâ�àÍÖ�Ì
Ù�ü ���ÍÙ�Ù�ìO��Ï�
 Ù�ËßÌ�Û�à�Õ æ Ì�Ê�Ï�Ñ�ÔyÞ©Ì�Õ�Ú�Ö�ÜAÏ�Ñ|Ô&Ê�ÖvÌ ä Ñ&ËßÛöÔ
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ý Ö Ê Ö ðþÉFð Ö ÔgÈ Ò

� ��¹ � ¸�ã�|�Ö�Ñ�Ì&ËÍÏ�Ø}�ÓËÍÌ�Ñ&Ö�?�Þ�ËÍÑ&Ö�Ù ç
� Ø]Þ ä àßÖ�Ï�Ô�ËÍÙ�Ö�Ì²Õ�Ñ�ÖvÏ�å1ËñÔ&Ô&Ö�Ù ç
� Ô�Ê�Ö�Ï�Ñ&Ö�Ô�Ë ä Õ�à/å�ÏöÙ�Ö�àßÌ�Õ�Ø�Ù�â�àßÖ�ÌoÎyËñÔ�ÊvØ�Þ ä àÍÖ�Ë ä Õ ä ËÍÙ ä Ï�Ø/Ô�Ö�Ø�Ô Õ�Ñ�Ö�Ì&Ò�ËßÛ�Û�Ö�Ù ç
E Ø©à æ Ô&Ê�Ö�â�Ñ&ÌhÔqå�Ï]Ù�Ö�àYÏ�Ü Ì�Ö�á�Ö�Ñ�Õ�àá.1@Xº � 4|å1Ï]Ù�Ö�àÍÌ|ËßÌ�Þ©Ì&Ö�Ù ç
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� ô Ø ä Õ�Ì&ÖlÏ�Ü Õ�àÍÔ&Ö�Ñ&Ø�Õ�Ô�Ö�àÍÏ ä Õ�Ô�ËÍÏ�Ø�ÌèÔ&Ê�Ö°7 ò 7�Ï�ÑC7���7�á�Ö�Ñ&Ì&ËÍÏ�ØðËßÌ|Ô�Õ�Ò�Ö�Ø
� íÐÊ�Õ�ËßØ©Ì ÎyËÍÔ&ÊêÚ/Õ�Û�Ì�Õ�Ñ&Ö|Ù�ËÍÌ ä Õ�Ñ&Ù�Ö�Ù:*�ËÍÙ�Ö�Ø/Ô�Ë ä Õ�à ä Ê�Õ�ËÍØ�Ì�Õ�Ñ�Ö|Ø�Ï�Ô¶Ù�Ö�Ô&Ö ä Ô&Ö�Ù
� É�Ê�Ölâ�àßÖ�Ì�~��r�e�vÊ�Õ�á�ÖvÔ�Ê�ÖvÖx×öÔ&Ö�Ø�Ì�ËßÏ�Ø � 
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É�Ê�Ö Û�Õ�Ñ&Õ�å1Ö�Ô�Ö�Ñ&Ì Ï�ï©Ô�Õ�ËßØ�Ö�Ù ÜAÑ&Ï�å ��Î�Ï���Ð���Î���� ä Õ�Ø ïbÖ ä Ï�Ø/á�Ö�Ø©ËßÖ�Ø/Ô&à æ á]ËßÌ�Þ�Õ�àßË<8�Ö�Ù Õ�Ì
Ì&Ê©Ï,ÎyØóËßØBâ�Ú�Þ©Ñ&Ö�ÌF��! ç ·öÞ ä Ê
� Ï�ÌhÔ · ä Ñ&ËßÛöÔ ��� Û�àÍÏ�Ô�ÌyÕ�Ñ�Ö�Û�Ñ&Ï]Ù�Þ ä Ö�Ùóï æ 
�Ï��ç� ���	��
 %

È´ÉËÊÍÌ


�Ï��ç� ���	�ç
CÑ Ú�Ö�Ø©Ö�Ñ�Õ*Ô�Ö���Ï�Ì�Ô�· ä Ñ�ËßÛ©Ô�����Û©àßÏ�Ô&ÌoÜAÑ�Ï�å Õ²Ô&Ö�Ì&Ì�Ö�àÍà�Õ�Ô&ËßÏ�ØlÛbÏ�Ô�Ö�Ø/Ô&Ë�Õ�à
Û�Õ�Ñ�Õ�å�Ö�Ô&Ö�Ñ|â�àÍÖ ç

Ò�Ó ÈÕÔ°2 Ò:Ö�Ò


�Ï��ç� ���	�ç
BÛ�Õ�Ñ�Õ�å1Ö�Ô�Ö�Ñ â�àßÖ

íËÌ ÒBî5ï-Ö 2�ð Ö ÔgÈ


�Ï��ç� ���	�ç
1Ö�Ø ä Ï]Ù�Ö�Ì�Ô�Ê�Ö²àßÏ�Ú�ã àÍËßÒ�Ö�àßËÍÊ�ÏöÏ]Ù�ÌoÜAÑ&Ï�åõÔ&Ö�Ì�Ì&àßÖ�àßàßÕ�Ô�ËÍÏ�ØêÛbÏ�Ô�Ö�Ø/Ô&Ë�Õ�à�Û�Õ*ã
Ñ&Õ�å�Ö�Ô�Ö�Ñ�â�àßÖ�ÌèËÍØ Ö�ËñÔ�Ê�Ö�ÑèÚ�Ñ&Ö æ ã8Ì ä Õ�àßÖ²Ï�Ñ ä Ï�àÍÏ�Ñ�Õ�Ø�Ù1ÎyÑ�ËÍÔ&Ö�Ì���Ï�Ì�Ô�· ä Ñ�ËßÛ©Ô ��� Ï�Þ©Ô�ã
Û©Þ©ÔyÔ�Ï�Ì�Ô&Ù�Ï�Þ©Ô ç

Ô°2�ð Ö ÔgÈ Ò
Ù�ü ���ÍÙ�Ù�ìO��Ï�
 Ù�ËßÌ�Û�à�Õ æ Ì�Ê�Ï�Ñ�ÔyÞ©Ì�Õ�Ú�Ö�ÜAÏ�Ñ|Ô&Ê�ÖvÌ ä Ñ&ËßÛöÔ
Ù�ã Ô�Ê�ÖyÌ&Û�Ö ä ËÍâ�Ö�Ù Û�Õ�Ñ�Õ�å�Ö�Ô&Ö�Ñ¶â�àÍÖ�ËßÌÂ!�àßÖ�Ô&Ô�Ö�Ñ�Ö�Ø ä ÏöÙ©Ö�Ù1Õ�Ø�Ù

Þ�Ì&Ö�Ì²â�á�Ö5AÝÖ�à�Õ�Þ©Ø�Ö æBä à�Õ�Ì�Ì&Ö�Ì
Ù�� ä Ï�àÍÏ�Ñ�å1Ï]Ù�Ög.AÙ�Ö�Ü�Õ�Þ©àÍÔ�ËÍÌ²Ú�Ñ&Ö æ ã8Ì ä Õ�àßÖ�4 ç

ý Ö Ê Ö ðþÉFð Ö ÔgÈ Ò

ò àßà�àÍÏ�Ú�ã àÍËßÒ�Ö�àßËÍÊ�Ï]ÏöÙ�ÌqÕ�Ñ�Ö1Ì ä Õ�àÍÖ�Ù Ô&Ïðâ©Ô2Ô&Ê�Ö ËÍØ�Ô&Ö�Ñhá�Õ�à�Ï�Ü � �����e�����L�9���²� ç
·]Þ�Ñ�Ü�Õ ä ÖvÛ�Õ�Ñ�Õ�å1Ö�Ô�Ö�Ñ�Ì ä Õ�ØðØ�Ï�Ô5. æ Ö�Ô�4|ïbÖvÛ�àÍÏ�Ô&Ô&Ö�ÙìËßØBÔ�Ê©Ö ä Þ�Ñ&Ñ�Ö�Ø/Ôyá�Ö�Ñ&Ì&ËÍÏ�Ø ç
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all pdb file done
?

is chain 
complete?

number encode 
sequence

frequency
count amino acid  

Tesselate 
Coordinates

qhull

Calibrate

read backbone

coordinates

and sequence

set alphabet type 

C(alpha) or C(beta) ?

surface or contact pot ?

?

reduced alphabet
determine Delauney  
class

RETURN

print q and ijkl 

?

reduced alphabet

Find isolated 
Triangles in list

surface.c

count frequency of  

triplette ijk

determine Delauney  
surface class

p
ijk

ijk

f
q    = c log surf

quadruppel ijkl

count frequency of  

ijkl
p

ijklf
q = c log 

yes

reject fileno

a surface ?
potential for
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� Ï�Þ©Ô�ËÍØ�Ö�Ì�ÜAÏ�Ñ ä Õ�à ä Þ�àßÕ�Ô�ËÍØ�Ú/=*ã Ì ä Ï�Ñ�Ö�Ì|Þ©Ì&ËßØ©Ú2Ô�Ê©ÖqÛ�Ï�Ô�Ö�Ø/Ô�Ë�Õ�àßÌ ä Ñ&Ö�Õ�Ô�Ö�Ù}ï æ ��Î�Ï���Ð���Î�����Ê�Õ�á�Ö
ï�Ö�Ö�Ø ËÍå1Û©àßÖ�å�Ö�Ø/Ô&Ö�Ù ËÍØ í ç íÐÞ�Ñ�Ñ&Ö�Ø�Ô&à æ * Ô�Ê©Ö�Ñ&Ö}Õ�Ñ&Ö Ô ÎèÏ°ï�Õ�Ì�Ë ä Õ�Û�Û�àßË ä Õ�Ô&ËßÏ�Ø©ÌvÔ&Ê�Õ�Ôêå1Õ�Ò�Ö
Þ�Ì�Ö�Ï�ÜoÔ�Ê�Ö�Ì&ÖvÑ&Ï�ÞöÔ�ËßØ©Ö�Ì�Õ�Ø©ÙðÛ�Ï�Ô&Ö�Ø/Ô�ËßÕ�àßÌ ç	E Ü ä Ï�Þ©Ñ&Ì&ÖÝÔ&Ê�Ö�Ì�Õ�å1ÖÝÑ�Ö�ÌhÔ�Ñ&Ë ä Ô&ËßÏ�Ø�ÌèÜAÏ�Ñ|Û�Ù�ïBâ�àßÖ�Ì
Õ�ÌyËßØìËÍØ»��Î�Ï���Ð���Î����BÕ�Û�Û�à æ Ô�ÏêÔ&Ê�Ö�Ì�Ö�Õ�Û©Û�àßË ä Õ�Ô&ËßÏ�Ø�Ì ç
É�Ê�Ö ���	��
����������êÛ�Ñ&Ï�Ú�Ñ�Õ�å ä Õ�à ä Þ�à�Õ*Ô�Ö�Ì�=*ã8Ì ä Ï�Ñ&Ö�ÌèÜAÏ�Ñ�Ï�Ø�Ö²Ï�Ñ�å�Ï�Ñ&ÖyÌ&Ö�?�Þ�Ö�Ø ä Ö�Ì�Ï�Ø1Õ2Ú�ËÍá�Ö�Ø
Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ�Ö�*�Þ©Ì&ËßØ©Ú ä Ï�Ø/Ô�Õ ä Ô�Û�Ï�Ô�Ö�Ø/Ô�Ë�Õ�àßÌ�*]Ì&Þ©Ñ�Ü�Õ ä Ö�ÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�àßÌ�Ï�Ñ|ï�Ï�Ô&Ê ç ·öËÍØ ä ÖqÔ�Ê�Ö�Ô&Ö�Ì�Ì&Ö�àÍà�Õ*ã
Ô�ËÍÏ�ØìÊ�Õ�ÌyÔ�Ï�ïbÖlÛ�Ö�Ñ�ÜAÏ�Ñ&å�Ö�ÙðÏ�Ø�à æ Ï�Ø ä ÖlÌ ä Ï�Ñ&Ö�ÌqÜAÏ�Ñ�å1Õ�Ø æ Ì&Ö�?�Þ�Ö�Ø ä Ö�Ì ä Õ�Øóï�Ö ä Õ�à ä Þ�àßÕ�Ô�Ö�Ù
ËßØìÑ�Ö�à�Õ*Ô�ËÍá�Ö�à æ Ì�Ê�Ï�Ñ�ÔyÔ&Ëßå�Ö ç

È´ÉËÊÍÌ

���	��
����è�����gÑ ä Õ�à ä Þ�àßÕ�Ô�ÖC=,ã Ì ä Ï�Ñ&Ö�ÌqÞ©Ì&ËßØ©Ú�Ô&Ê�Ö�Ô�Ö�Ì�Ì&Ö�àßà�Õ*Ô�ËßÏ�ØBÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�à
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���	��
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��ç�Mà
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�
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íËÌ ÒBî5ï-Ö 2�ð Ö ÔgÈ

É�Ê©Ö5���O��
����è�����ðÔ&ÏöÏ�à Þ�Ì�Ö�Ìvï�Õ�Ì�Ë ä Õ�àßà æ Ô�Ê�ÖÓÌ&Õ�å�Ö�Ñ&Ï�Þ©Ô�ËÍØ�Ö�Ì�Õ�Ì�Ô�Ñ�Ï�Û�ËßØ/á]Ö�Ñ�Ì&Ö�*
Õ�Ø�Ù1ËÍÌ¶Ô�Ê�Ï�Þ�Ú�Ê/ÔèÕ�Ì�Ô�Ï]Ï�à©Ô�Ï ä Õ�à ä Þ©à�Õ�Ô&Ö�=*ã Ì ä Ï�Ñ�Ö�Ì�ÜAÏ�Ñ�ÕlàÍËßÌhÔ�Ï�ÜYÌ�Ö�?�Þ�Ö�Ø ä Ö�ÌF.�Ö ç Ú ç
ÜAÏ�Ñ ä Ñ�Ï�Ì&Ì ä Ê©Ö ä Ò�ËßØ�Ú�Öx×©Û�Ö�Ñ�Ëßå�Ö�Ø/Ô�Ì�*�Þ�Ì�ËßØ�ÚÓÌ�Ö�?�Þ�Ö�Ø ä Ö�ÌqÏ�ÛöÔ�Ëßå�Ë98�Ö�Ù�ÎyËÍÔ�ÊBÏ�Ô�Ê�Ö�Ñ
Ò�Ø�Ï�ÎyàÍÖ�Ù�Ú�Övï�Õ�Ì&Ö�ÙóÛbÏ�Ô�Ö�Ø/Ô&Ë�Õ�àÍÌ�4 ç
É�Ê©ÖÑ��Ñ&Ï�Ú�Ñ�Õ�å ä Õ�à ä Þ�àßÕ�Ô�Ö�Ì�Ô�Ê�Ö/=*ã8Ì ä Ï�Ñ&ÖvÜAÏ�Ñ²Õ�Ì�Ö�?�Þ�Ö�Ø ä ÖÓËñÜ Ô&Ê�Ñ&Ö�Õ�Ù�Ö�ÙóÔ�Ï�Ô�Ê©Ö
ÌhÔ�Ñ�Þ ä Ô&Þ�Ñ&Ö|Ï�Ü�Ô�Õ�Ñ�Ú�Ö�Ô ç Û�Ù�ï ç*ò ��Ï�à æ ��Ñ&Ï�Ô�Ö�ËÍØ�ËÍÌ Þ�Ì�Ö�Ù�Õ�Ì àßËÍï�Ñ�Õ�Ñ æ ÜAÏ�Ñ�Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ�Ö�Ì
ÜAÏ�Ñ|Ô�Ê�Ö ä Õ�à ä Þ�àßÕ�Ô�ËÍÏ�Ø ç]ô Ü¶ËñÔyÊ�Õ�Ì�Ô�Ê�ÖlÖ�×]Ô&Ö�Ø�Ì�ËßÏ�ØZ& � �è
�
�(	*�ËñÔyËßÌ ä Ï�Ø�Ì&ËÍÙ�Ö�Ñ�Ö�ÙóÔ&Ï
ï�Ö Õ Ì�Õ�á�Ö�Ù¥Ô�Ö�Ì&Ì�Ö�àßàßÕ�Ô�ËÍÏ�Ø ÜAÑ&Ï�å Õ Û�Ñ&Ö�á]ËßÏ�Þ�ÌìÑ�Þ�Ø ç�ò Ü�Ô&Ö�ÑBÔ�Ê©Ö�Ô�Ö�Ì�Ì&Ö�àßà�Õ*Ô�ËßÏ�Ø
.�Õ�Ø�Ù Ì&Þ©Ñ�Ü�Õ ä Ö�Ú�Ö�Ø�Ö�Ñ�Õ�Ô&ËßÏ�Ø°ËñÜ ä Ê©Ï�Ì&Ö�Ø�4vËÍÌ�Û�Ñ&Ï ä Ö�Ö�Ù�Ö�Ù:*YÔ�Ê©Ö�Û©Ñ&Ï�Ú�Ñ&Õ�å Û�Õ�Þ�Ì&Ö�Ì
ÜAÏ�ÑÝËßØ�Û©Þ©ÔvÏ�ÜèÌ&Ö�?�Þ�Ö�Ø ä Ö�Ì2ÜAÑ�Ï�å ÌhÔ�Ù�ËÍØ ç É�Ê�Ög8�ã8Ì ä Ï�Ñ&Ö�*�Ö�Ø�Ö�Ñ�Ú æ Õ�Ø©Ù Ì�Ö�?�Þ�Ö�Ø ä Ö
Þ©Ì&Ö�Ù�ÜAÏ�Ñ ä Õ�à ä Þ�à�Õ�Ô&ËßÏ�Ø�Õ�Ñ&Ö|ÎyÑ�ËÍÔ�Ô�Ö�ØêÔ&ÏlÌhÔ�Ù�Ï�Þ©Ô ç/ô Ø ä Ï�åÓï�ËßØ©Ö�Ù�å1Ï]Ù�Ö�Õ�àßàöÔ&Ê�Ñ&Ö�Ö
Ì ä Ï�Ñ�Ö�Ì5. ä Ï�Ø/Ô�Õ ä Ô�*�Ì&Þ©Ñ�Ü�Õ ä Ö2Õ�Ø�Ù ä Ï�åÓï�ËÍØ�Ö�ÙO4|Õ�Ñ&Ö ä Õ�à ä Þ©à�Õ�Ô&Ö�ÙìÕ�Ø�ÙðÛ�Ñ�ËßØ/Ô�Ö�Ù ç
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Ô°2�ð Ö ÔgÈ Ò
Ù�ü ���ÍÙ�Ù�ìO��Ï�
 Ù�ËßÌ�Û�à�Õ æ Ì�Ê�Ï�Ñ�ÔyÞ©Ì�Õ�Ú�Ö�ÜAÏ�Ñ|Ô&Ê�ÖvÌ ä Ñ&ËßÛöÔ
Ù�f Ô�Ö�Ì�Ì&Ö�àßà�Õ*Ô�ËßÏ�Ø°ÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�à¶Û�Õ�Ñ�Õ�å�Ö�Ô&Ö�ÑÝâ�àÍÖ�*YËñÜèØ©ÏóÌ�Þ�Ñ�Ü�Õ ä Ö

Û�Õ�Ñ�Õ�å1Ö�Ô�Ö�Ñoâ�àÍÖèËÍÌ Ú�Ëñá�Ö�Ø:**Ô&Ê�Ö ä Ï�Ø/Ô�Õ ä Ô¶å�Ï]Ù�ÖèËÍÌ ä Ê©Ï�Ì&Ö�Ø:*
Ï�Ô�Ê�Ö�Ñ�ÎyËÍÌ&Ö ä Ï�å�ï�ËßØ�Ö�ÙóÛ�Ï�Ô&Ö�Ø/Ô�ËßÕ�àYå�ÏöÙ�Ö

Ù�j Ì&Þ�ÑhÜ�Õ ä ÖÝÛ�Õ�Ñ�Õ�å�Ö�Ô&Ö�Ñ�â�àßÖ�*�ËÍÜYØ©Ï ä Ï�Ø/Ô�Õ ä ÔÐÛ�Õ�Ñ�Õ�å1Ö�Ô�Ö�Ñ�â�àÍÖ
ËßÌ�Þ�Ì�Ö�Ù:*�ËÍÔ�Ô&Ê�ÖvÌ&Þ�ÑhÜ�Õ ä Övå�ÏöÙ©Ö�ËßÌ�Þ�Ì�Ö�Ù

Ù�� Ø�Õ�å�Ö ç Ô�Û�Û Ì�Õ�á�ÖlÔ�Ö�Ì�Ì&Ö�àßà�Õ*Ô�Ö�ÙÒ��Ï�à æ ��Ñ&Ï�Ô&Ö�ËÍØìÔ&Ï1Ø�Õ�å1Ö ç Ô&Û�Û
Ù�kûã Ï�Ñ â�Ü Õ�àßÛ�Ê�Õ�ïbÖ�Ô�Ô�Ï�Þ�Ì�Ö�*�Ù�Ö�Ü�Õ�Þ�àÍÔ % ,��êàßÖ�Ô&Ô�Ö�Ñ
Ù�ÚûÜ Ï�Ñ Þ Ì�ÎyËÍÔ ä Êóâ�àñÔ�Ö�Ñ�Ï�Ø�.Ã��4ÐÏ�ÑyÏ�÷ .+�è4 *�Ù�Ö�Ü�Õ�Þ�àÍÔ % Ï�Ø
Ù�äûæèk Ï�Ñ æèé Õ�Ô�Ï�åÔ æ Û�Ö�Ô�Ï�ï�ÖlÞ©Ì&Ö�ÙðÜAÏ�Ñ ä Õ�à ä Þ©à�Õ�Ô&ËßÏ�Ø
Ù�ê Ü�Õ ä Ô&Ï�Ñ Ñ&Ö�Õ�à�Ø�Þ�å�ïbÖ�Ñ�Þ©Ì&Ö�Ù Õ�Ì�Ü�Õ ä Ô&Ï�Ñ¶Ô�Ï ä Ï�å�ï�ËßØ�Ö�Ì�Þ�Ñ�Ü�Õ ä ÖqÕ�Ø�Ù

ä Ï�Ø/Ô�Õ ä ÔqÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�àbÔ&Ö�Ñ�å1ÌyËßØ ä Ï�åÓï�ËÍØ�Ö�Ùìå�ÏöÙ�Ö

ý Ö Ê Ö ðþÉFð Ö ÔgÈ Ò

� Ô�Õ�Ñ�Ú�Ö�ÔqÕ�Ø�ÙBÔ&Ê�Ö2Ì�Ö�?�Þ�Ö�Ø ä Ö2Ì&Û�Ö ä Ëñâ�Ö�ÙðÊ�Õ�á�ÖvÔ�Ï�Ê�Õ�á�ÖvÔ�Ê©ÖlÌ&Õ�å�Ö�àßÖ�Ø©Ú�Ô�Ê:*
Ú/Õ�Û�Ì²Õ�Ñ�ÖlØ©Ï�Ô²Õ�àßàÍÏ�ÎÐÖ�Ù ç

� ¸oËÍØ�Ö�Ì ËßØ2Ô&Ê�ÖÐÛ�Õ�Ñ�Õ�å�Ö�Ô&Ö�Ñ�â�àßÖ�Ì Ì�Ô�Õ�Ñ�Ô&ËßØ�ÚqÎyËÍÔ�Ê»&LK²(ÝÏ�ÑX&LMX(�Õ�Ñ&ÖèËßÚ�Ø©Ï�Ñ&Ö�Ù
� ÛbÙ�ï]ã8â�àÍÖ�ÌyÊ�Õ�á�ÖvÔ�ÏêÜAÞ�àÍàÍâ�à�Ô�Ê�ÖvÌ�Õ�å1Ö ä Ï�Ø�Ù�ËñÔ�ËßÏ�Ø�ÌyÕ�Ì�ÜAÏ�ÑX��Î�Ï���Ð���Î��	�

É�Ê�Ö����	��
����������O����Û�Ñ&Ï�Ú�Ñ�Õ�åÆÙ�Ö�Ì&ËÍÚ�Ø�ÌÐÌ�Ö�?�Þ�Ö�Ø ä Ö�ÌyÎyËñÔ�Ê1Ú�ÏöÏ]Ù =,ã Ì ä Ï�Ñ&Ö�Ì|Ï�ØBÕlÛ�Ñ&Ö�Ù�Ö�â�Ø�Ö�Ù
Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ�Ö�*YÔ&Ê�Ö�Ñ�Ö�ï æ Ì&Ï�àÍá]ËßØ�Ú}Ô&Ê�ÖêËßØ/á�Ö�Ñ&Ì�ÖêÜAÏ�àßÙ�ËÍØ�Ú Û©Ñ&Ï�ï�àÍÖ�å ç ·öÖ�?�Þ�Ö�Ø ä Ö�Ì2Õ�Ñ&ÖêÏ�Û©Ô�ËÍå1Ë<8�Ö�Ù
Þ�Ì�ËßØ�ÚvÕ�Ù�Õ�Û©Ô�Ëñá�Ö|ÎÐÕ�àßÒ�Ì¶ÎyËñÔ�ÊÓÔ�Ê©Ö�=*ã Ì ä Ï�Ñ�ÖyÕ�Ì¶â�Ô�Ø©Ö�Ì&Ì�ÜAÞ�Ø ä Ô�ËÍÏ�Ø ç É�Ê�ÖyÖ�á�Õ�àßÞ�Õ�Ô�ËÍÏ�ØÓÏ�Ü�Ì ä Ï�Ñ&Ö�Ì
Þ�Ø�Ù©Ö�Ñ�Ô&Ê�Ö ä Ê�Ï�Ì�Ö�Ø ä Ï�Ø�Ù�ËñÔ�ËßÏ�Ø�Ì�Ö�å1Û�àÍÏ æ Ì²Ô�Ê�Ö2Ì�Õ�å�Ö�Ñ�Ï�Þ©Ô&ËßØ�Ö�Ì�Õ�Ì�ËÍØ3���	��
����è����� ç�ò Ú/Õ�ËÍØ
Ô�Ê©Ö2Ô�Ö�Ì&Ì�Ö�àßàßÕ�Ô�ËÍÏ�Ø½Ê�Õ�ÌqÔ&Ï}ïbÖ2ÛbÖ�Ñ�ÜAÏ�Ñ�å1Ö�Ù½Ï�Ø©à æ Ï�Ø ä Ö çbô ÔÝËßÌ²Ñ&Ö ä Ï�å�å�Ö�Ø�Ù�Õ�ï�àßÖvÔ�Ï}Ì&Õ�á�ÖÓÔ�Ê©Ö
Ñ&Ö�Ì&Þ�àñÔÓÏ�ÜÐÔ�Ê�ÖÓ� Ï�à æ ��Ñ�Ï�Ô�Ö�ËßØ Ô&Ö�Ì�Ì&Ö�àÍà�Õ�Ô&ËßÏ�Ø Ô�Ï½Ù�ËßÌ�Ò ËñÜ|å�Ï�Ñ&Ö�Ô�Ê�Õ�Ø Ï�Ø�Ö1Ñ&Þ�ØøËßÌlËßØ/Ô�Ö�Ø�Ù�Ö�Ù ç
·]Ô�Õ�Ñ�ÔqÌ&Ö�?]Þ©Ö�Ø ä Ö�Ì�ÜAÏ�ÑyÔ�Ê�ÖlÎ|Õ�àÍÒ ä Õ�ØóïbÖ2Ö�ËÍÔ&Ê�Ö�ÑqÛ�Ñ&Ï�á]ËßÙ©Ö�Ù½ÜAÑ�Ï�å Ì�Ô&Ù�ËßØóÏ�ÑÝÕ�Ñ�Ö2Ú�Ö�Ø�Ö�Ñ�Õ�Ô&Ö�Ù
Ñ�Õ�Ø�Ù�Ï�å�à æ ï æ ���	�ç
��������è�O��� ç�ò Ø�ËÍÔ&Ö�Ñ�Õ*Ô�ËÍá�ÖÐÛ�Ñ�Ï ä Ö�Ì�Ì�Ï�Übå�Þ©Ô�Õ�Ô&ËßÏ�ØÓÕ�Ø�ÙêÌ ä Ï�Ñ&ÖyÖ�á�Õ�àßÞ�Õ�Ô&ËßÏ�Ø
ÜAÏ�àÍàßÏ�ÎyÌ�*�ÌhÔ�Ï�Û©Û�ËßØ�Ú�Ï�Ø�à æ ËÍÜ�Ô�Ê©Ö2ï�Ö�ÌhÔ�Ì�Ö�?�Þ�Ö�Ø ä ÖÓËÍÌyÜAÏ�Þ�Ø�ÙðÏ�Ñ²Õ ä Ö�Ñ�Ô�Õ�ËßØðØ�Þ�åÓï�Ö�Ñ²Ï�Ü Ô&Ñ&ËßÕ�àßÌ
ËßÌ�Öx× ä Ö�Ö�Ù�Ö�Ù ç >�Ï�Ñ�Ù�Ö�Ô�Õ�ËÍàßÌ�Ï�Ü�Ô�Ê©ÖlÛ©Ñ&Ï ä Ö�Ù©Þ�Ñ&ÖvÌ&Ö�ÖlÔ&Ê�Öw��Ï�Î ä Ê�Õ�Ñ�ÔqËßØBâ�Ú�Þ©Ñ&Ö�,�� ç

È´ÉËÊÍÌ
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���	��
����������O����ËßÌÐÕ�Ø ËÍå1Û�àÍÖ�å�Ö�Ø/Ô�Õ*Ô�ËßÏ�Ø�Ï�ÜoÕ�ØBÕ�Ù�Õ�Û©Ô�Ëñá�Ö²Î|Õ�àÍÒ�Õ�àßÚ�Ï�Ñ&ËÍÔ&Ê�å ÜAÏ�Ñ
ËÍØ/á�Ö�Ñ�Ì&Ö�ÜAÏ�àßÙ�ËÍØ�Ú�Ï�Ü�Û�Ñ�Ï�Ô�Ö�ËßØðÌ&Ö�?�Þ�Ö�Ø ä Ö�Ì�*�Þ�Ì�ËßØ�Ú�Ô�Ê�ÖlÔ�Ö�Ì&Ì&Ö�àßàßÕ�Ô�ËÍÏ�ØðÜAÏ�Þ�ÑqÛ�Ï�ËÍØ�Ô
Û�Ï�Ô&Ö�Ø/Ô�ËßÕ�à ç�ô Ô2Þ�Ì&Ö�Ì°=*ã Ì ä Ï�Ñ�Ö�ÌêÕ�Ì2â�Ô&Ø�Ö�Ì�Ì ä Ñ�ËÍÔ�Ö�Ñ&ËÍÏ�Ø Ô&Ïóâ�Ø©Ù Ì&Ö�?]Þ©Ö�Ø ä Ö�ÌêÔ�Ê�Õ*Ô
Õ�Ñ&Ö²àßËßÒ�Ö�à æ Ô�ÏlÜAÏ�àßÙ�ËßØ/Ô�Ï�Õ2Ú�Ëñá�Ö�Ø Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ�Ö ç É�Ê�Ö�ÌhÔ�Õ�ÑhÔ|Ì&Ö�?�Þ�Ö�Ø ä Ö ä Õ�Ø1Ö�ËñÔ�Ê�Ö�Ñ
ï�Ö²Ú�ËÍá�Ö�Ø1ÜAÑ�Ï�å Ì�Ô&Ù�ËßØ*öÏ�Ñ�ËÍÌèÚ�Ö�Ø�Ö�Ñ&Õ�Ô�Ö�Ù}ï æ Ô�Ê�ÖqÛ�Ñ&Ï�Ú�Ñ�Õ�å ç ·öÖ�?�Þ�Ö�Ø ä Ö�*�Ì ä Ï�Ñ&Ö�Ì
Õ�Ø�Ù²¹�Ø�Ö�Ñ&Ú�ËÍÖ�Ì ÜAÏ�ÑoÔ�Ê©ÖÐËßØ©Ù�ËÍá]ËßÙ©Þ�Õ�à/Ì�Ô&Ö�Û�Ì Ï�Ü�Ô�Ê©ÖèÎÐÕ�àßÒlÕ�Ñ�ÖèÛ�Ñ�ËßØ/Ô�Ö�Ù�Ô�ÏqÌ�Ô&Ù�Ï�Þ©Ô ç

Ô°2�ð Ö ÔgÈ Ò
Ù� Ù�Þ�å�ÛðÔ&Ê�ÖvÛ�Ñ&Ï�Ú�Ñ�Õ�å Ô�Ï�Ù�ËßÌ�Ò
Ù�� Ì�Ô�Õ�Ñ�Ô Ì&Ö�?�Þ�Ö�Ø ä ÖèÜAÑ&Ï�å Ñ&Õ�Ø�Ù�Ï�å Õ�å1ËÍØ�Ï²Õ ä ËÍÙ�Ì�*�Ú�ËÍá�Ö�Ø2Ô&Ê�Ö

&�Ö�Ø/á]ËßÑ�Ï�Ø�å�Ö�Ø/Ô�( ä àßÕ�Ì&Ì²Õ�Ì�Ù�Ö�â�Ø�Ö�Ù½ï æ ¹�ËßÌ&Ö�Ø�ïbÖ�Ñ&Ú´�¯'�$
Ù�� Ì�Ô�Õ�Ñ�Ô Ì&Ö�?�Þ�Ö�Ø ä ÖèÜAÑ&Ï�å Ñ&Õ�Ø�Ù�Ï�å Õ�å1ËÍØ�ÏyÕ ä ËßÙ�Ì�**Þ©Ì&ËßØ©Ú²Ô&Ê�Ö

å1Ö�Õ�ØðÜAÑ�Ö�?�Þ�Ö�Ø ä ËÍÖ�ÌqÕ�Ì�ËßØBÔ�Ê©Ö5·�ÎyËßÌ&Ì���Ñ&Ï�ÔqÙ�Õ�Ô�Õ�ï�Õ�Ì&Ö %
ò í A ¹ >

ç �è��!�� ç ������! ç ����,�' ç ��!è,+ ç ��Hè���
� � ô Ô ¸

ç ��!�'!� ç �è,�,�H ç ����!�� ç �!���H ç ��'è,�,
º @ � Õ �

ç �è,�#�! ç ��H�H! ç ������� ç ��Hè��# ç �!��,�#
· É | Ö ×

ç �è���>� ç �!���� ç ��!!��, ç ����,+ ç ��#è,��
Ù�� Ì�Ô�Õ�Ñ�Ô²Ì&Ö�?]Þ©Ö�Ø ä Ö�ËßÌ�Û©Þ�Ñ&Ö�à æ Ñ&Õ�Ø�Ù�Ï�å
Ù�� Ì�Ô�Õ�Ñ�Ô�Ì�Ö�?�Þ�Ö�Ø ä ÖyÞ�Ì&ËÍØ�Ú�Ô&Ê�Ö|å�Ö�Õ�ØêÕ�å1ËÍØ�ÏÝÕ ä ËßÙ�ÜAÑ�Ö�?�Þ�Ö�Øöã

ä�æ Õ�ÌvËÍØ�Ô�Ê�Ö�·]ÎyËÍÌ&Ì(��Ñ&Ï�Ô�*YÛ�Ñ&Ï�ÛbÖ�Ø�Ì&ËñÔ�ËßÖ�ÌvÕ�ÌvËßØ íÐÊ�Ï�Þöã
>�Õ�Ì&Ì&å1Õ�Ø�Ø�� ��!ç$ ç

Ù�ü ���ÍÙ�Ù�ìO��Ï�
 Ù�ËßÌ�Û�à�Õ æ Ì�Ê�Ï�Ñ�ÔyÞ©Ì�Õ�Ú�Ö�ÜAÏ�Ñ|Ô&Ê�ÖvÌ ä Ñ&ËßÛöÔ
Ù�f Ô�Ñ&Ö�Ì&Ì�Ö�àßàßÕ�Ô�ËÍÏ�Ø}Û�Ï�Ô�Ö�Ø/Ô�Ë�Õ�àbÛ�Õ�Ñ�Õ�å�Ö�Ô&Ö�ÑÐâ�àÍÖ�*öËÍÜoØ�ÏêÌ�Þ�Ñ�Ü�Õ ä Ö

Û�Õ�Ñ�Õ�å1Ö�Ô�Ö�Ñoâ�àÍÖèËÍÌ Ú�Ëñá�Ö�Ø:**Ô&Ê�Ö ä Ï�Ø/Ô�Õ ä Ô¶å�Ï]Ù�ÖèËÍÌ ä Ê©Ï�Ì&Ö�Ø:*
Ï�Ô�Ê�Ö�Ñ�ÎyËÍÌ&Ö ä Ï�å�ï�ËßØ�Ö�ÙóÛ�Ï�Ô&Ö�Ø/Ô�ËßÕ�àYå�ÏöÙ�Ö

Ù�j Ì&Þ�ÑhÜ�Õ ä ÖÝÛ�Õ�Ñ�Õ�å�Ö�Ô&Ö�Ñ�â�àßÖ�*�ËÍÜYØ©Ï ä Ï�Ø/Ô�Õ ä ÔÐÛ�Õ�Ñ�Õ�å1Ö�Ô�Ö�Ñ�â�àÍÖ
ËßÌ�Þ�Ì�Ö�Ù:*�ËÍÔ�Ô&Ê�ÖvÌ&Þ�ÑhÜ�Õ ä Övå�ÏöÙ©Ö�ËßÌ�Þ�Ì�Ö�Ù

Ù�� Ø�Õ�å�Ö ç Ô�Û�Û Ì�Õ�á�ÖlÔ�Ö�Ì�Ì&Ö�àßà�Õ*Ô�Ö�ÙÒ��Ï�à æ ��Ñ&Ï�Ô&Ö�ËÍØìÔ&Ï1Ø�Õ�å1Ö ç Ô&Û�Û
Ù�kûã Ï�Ñ â�Ü Õ�àßÛ�Ê�Õ�ïbÖ�Ô�Ô�Ï�Þ�Ì�Ö�*�Ù�Ö�Ü�Õ�Þ�àÍÔ % ,��êàßÖ�Ô&Ô�Ö�Ñ
Ù�ÚûÜ Ï�Ñ Þ Ì�ÎyËÍÔ ä Êóâ�àñÔ�Ö�Ñ�Ï�Ø�.Ã��4ÐÏ�ÑyÏ�÷ .+�è4 *�Ù�Ö�Ü�Õ�Þ�àÍÔ % Ï�Ø
Ù�äûæèk Ï�Ñ æèé Õ�Ô�Ï�åÔ æ Û�Ö�Ô�Ï�ï�ÖlÞ©Ì&Ö�ÙðÜAÏ�Ñ ä Õ�à ä Þ©à�Õ�Ô&ËßÏ�Ø
Ù�ê Ü�Õ ä Ô&Ï�Ñ Ñ&Ö�Õ�à�Ø�Þ�å�ïbÖ�Ñ�Þ©Ì&Ö�Ù Õ�Ì�Ü�Õ ä Ô&Ï�Ñ¶Ô�Ï ä Ï�å�ï�ËßØ�Ö�Ì�Þ�Ñ�Ü�Õ ä ÖqÕ�Ø�Ù

ä Ï�Ø/Ô�Õ ä ÔqÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�àbÔ&Ö�Ñ�å1ÌyËßØ ä Ï�åÓï�ËÍØ�Ö�Ùìå�ÏöÙ�Ö
Ù�ü Ù�ËßÌ�Û�à�Õ æ Ì�Ê�Ï�Ñ�ÔyÞ©Ì�Õ�Ú�Ö



  oÈÇ s�u�{ç{�u�ó�óè¤	xvrty}z =+É {�w:yesvu òC¤Bó�w:�Qóè¤	xvrtyez ¤ez p ��z:�eu�sv{çu�~Vyeó p rtzQ¢ ÷	�

ý Ö Ê Ö ðþÉFð Ö ÔgÈ Ò

� ô Ô�ËÍÌlÏ�Ü ä Ï�Þ�Ñ&Ì�Ö Ëßå�Û�Ï�Ì&Ì�Ëßï�àÍÖ�Ô�ÏìÔ�Ñ&Õ�Ø�Ì&àßÕ�Ô�Ö�ÕìÑ&Ö�Ù�Þ ä Ö�Ù Õ�àÍÛ�Ê�Õ�ï�Ö�Ôlï�Õ ä Ò
Ô�ÏóÔ&Ê�Ö-,��ðàÍÖ�Ô�Ô�Ö�Ñ ç�ô ÜÐÔ&Ê�Ö1Ú�ËÍá�Ö�ØøÌ�Ö�?�Þ�Ö�Ø ä Ö}ËÍÌ�!�à�Ö�Ø ä Ï]Ù�Ö�Ù:* ÕìÑ�Õ�Ø�Ù�Ï�å
Õ�å1ËÍØ�Ï�Õ ä ËßÙ�Ì�ËÍÌ²Ñ�Ö�àßÕ�Ô�Ö�ÙìÔ&ÏêÔ�Ê�Ö ä àßÕ�Ì&Ì ç

� É�Ê�Ö�Û�Õ�Ñ�Õ�å�Ö�Ô&Ö�Ñ¶â�àÍÖ�Ì�. ä Ï�Ø�Ô�Õ ä ÔèÏ�Ñ�Ì&Þ©Ñ�Ü�Õ ä Ö�4�åÓÞ�Ì�Ô�Ê�Õ�á�ÖqÔ�Ê©Ö²ÜAÏ�Ñ�å Õ*Ô�Ï�Ü
Ô�Ê�Ö5��Î�Ï���Ð���Î�����Ï�ÞöÔ�Û�Þ©Ô�*©Õ�Ú/Õ�ËßØ1àßËÍØ�Ö�Ì�Ì�Ô�Õ�Ñ�Ô&ËßØ�ÚlÎyËÍÔ�Êÿ&LK²(ÓÏ�Ñ²&LMX(ÓÕ�Ñ�Ö
ËßÚ�Ø�Ï�Ñ&Ö�Ù



  oÈÇ s�u�{ç{�u�ó�óè¤	xvrty}z =+É {�w:yesvu òC¤Bó�w:�Qóè¤	xvrtyez ¤ez p ��z:�eu�sv{çu�~Vyeó p rtzQ¢ ÷�n

get random sequence 

length = len(target)

qhull

Calculate  
Energy target prot.

Energy for Polyprot

Calculate  

i++

tropscore

N?
L(PP)-L(target)-i=0

?

N

Y

trials < Maxtry? mean score[j] <score[j-1]

found a sequence!

calculate zscore[i]

Y

Coordinates

qhull

TesselateTarget 

coordinates and seqence

read backbone

for target protein

coordinates and seqence

read backbone

for Polyprotein

qhull
Coordinates
Polyprotein
Tesselate

proc A

surface/contact

read potential data

return

Tropinverse

proc A proc A proc A

contact, surface
or combined pot?

RETURN

print sequence and
z-score

C  or C βα

surface or contact pot ?

set alphabet type 
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é ¥ëêtê ¬®¨íì(î(ïñð�g© ³

òò òò Ø©Ú�Ì�Ô&Ñ�ó�å .T� òòwô ����õHöÃ÷�å 4
AC@ ò�% AÝÖ�Ì�Ï�× æ Ñ�Ëßï�Ï�Ø�Þ ä àÍÖ�Ë ävòqä ËßÙ
¹�º
	þ¸ % ¹�Þ�Ñ&Ï�ÛbÖ�Õ�Ø»ºðÏ�àßÖ ä Þ�àßÕ�ÑÞ	ÐËßÏ�àßÏ�Ú æ ¸oÕ�ï�Ï�Ñ�Õ*Ô�Ï�Ñ æ
Ü�Ô�Û % â�àÍÖÝÔ�Ñ�Õ�Ø�Ì�ÜAÖ�Ñ&ÖlÛ�Ñ&Ï�Ô&Ï ä Ï�àßà
032 % �²æ Ù�Ñ�Ï�Û�Ê�Ï�ï�Ë ä ã9� Ï�à�Õ�Ñ
º´A % ºóÏ�àÍÖ ä Þ�à�Õ�Ñ�A æ Ø�Õ�å1Ë ä Ì
�ÂAw	 % ��Ñ&Ï�Ô&Ö�ËÍØ3A�Õ*Ô�Õ�	|Õ�Ø�Ò
� � E · ò5% ��Ñ&Ï�Ô&Ö�ËÍØ´·�Ô�Ñ&Þ ä Ô�Þ©Ñ&Ö ò Ø�Õ�à æ Ì&ËßÌ
� @ ò5% � Ëßï�Ï�Ø�Þ ä àÍÖ�Ë ä�ò�ä ËÍÙ
· ò Ö % ·öÖ�àÍÜ�ã ò á�Ï�ËÍÙ�ËßØ©ÚøÖ Õ�àÍÒ
� � ¸ % �qØ©ËÍá�Ö�Ñ&Ì&Õ�à � Ö�Ì&Ï�Þ�Ñ ä Ö/¸�Ï ä Õ�Ô�Ï�Ñ

ù úzð ³ ï �ûýüþîÑêtÿ�¨ ³

� É�Ê�Ö/!êàßÖ�Ô�Ô�Ö�ÑqÕ�àßÛ�Ê�Õ�ïbÖ�Ô ç2çlç2çlçlç2çlç2çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç ,��
, íÐÊ�Õ�Ñ&Õ ä Ô&Ö�Ñ&ËÍÌ�Ô&Ë ä Ì�Ï�Ü Ô&Ê�Övùbú/û�üjý�þ�ÿ<þ�����Ñ�Ö�àÍÖ�Õ�Ì�ÖÑ&�Þ©Ø�Ö('� ç2çlçlç2çlçvç2çlç2ç ,�H
# � Ö é�Ö ä Ô�Ö�Ù3A�Õ�Ô�Õ�Ì&Ö�ÔqÛ©Ñ&Ï�Ô&Ö�ËßØ©Ì çlçlç2çlç2çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç #è,
H íÐÏ�å�Û�Õ�Ñ&ËÍÌ&Ï�Ø}ÎyËñÔ�ÊìÏ�Ñ�ËßÚ�ËÍØ�Õ�à:A�Õ*Ô�Õ çlç2çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç #!�
� íÐÏ�å�Û�Õ�Ñ&ËÍÌ&Ï�ØBÏ�Ü�íVú Õ�Ø�Ùóí î ÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�àßÌ çvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç #è�
! ô Ø#��Þ�Ö�Ø ä ÖlÏ�Ü�Ô�Ê�ÖvÖx×öÔ&Ö�Ø�Ì�ËßÏ�Ø©Ì çlçlç2çlç2çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç #�
� É�Ê�Ñ&Ö�Õ�Ù�ËÍØ�Ú�Ì&Ö�?�Þ�Ö�Ø ä Ö�Ì�Ô�Ï�â�����< çlç2çlç2çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç #�'
 ·öÖ�?�Þ�Ö�Ø ä Öxã ËÍÙ�Ö�Ø/Ô�Ëñâ�Ö�Ì²Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ�Ö2Öx×öÛbÖ�Ñ&Ëßå�Ö�Ø/Ô&Ì çlçlç2çlç2çlçlç2çlçvç2çlç2ç #�'

� úzð ³ ï qû�� ð�¯�� ¬Â¨ ³

� ¹�Ø�Ö�Ñ�Ú�ËßÖ�Ì²Þ©Ì&Ö�Ùóï æ å1Ï�àßÖ ä Þ�à�Õ�ÑÐå�Ö ä Ê�Õ�Ø©Ë ä ÜAÏ�Ñ ä Ö�â�Ö�àÍÙ�Ì ç2çlçlç2çlçvç2çlç2ç �
, É Ö�Ì&Ì�Ö�àßàßÕ�Ô�ËÍÏ�Ø�Ì�ËÍØD,�Ù�ËÍå1Ö�Ø�Ì&ËÍÏ�Ø�Ì çlç2çlç2çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç �>�
# ò |�Ï�Ñ&Ï�Ø�Ï�ËvAÝËßÕ�Ú�Ñ�Õ�å Õ�Ø©ÙðÔ&Ê�Ö ä Ï�Ñ�Ñ&Ö�Ì�ÛbÏ�Ø�Ù�ËßØ©Ú�AÝÖ�à�Õ�Þ©Ø�Ö æ Ô&Ö�Ì�Ì&Ö�àÍà�Õ�Ô&ËßÏ�Ø ç ���
H ô àßàÍÞ�Ì�Ô&Ñ�Õ�Ô&ËßÏ�Ø}Ï�Ü Ô&Ê�Ö��²�[������µ�[¶
	[��������� çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç ,��
� íÐÏ�Ø�ÌhÔ�Ñ&Þ ä Ô�ËÍÏ�ØðÏ�Ü¶ÕÓá]ËßÑhÔ�Þ�Õ�àoí î çlç2çlç2çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç ,��
! íÐÏ�å�Û�Õ�Ñ&ËÍØ�ÚÓÔ�Ê©Övâ�àÍÔ�Ö�Ñ&Ö�ÙóÕ�Ø�ÙóÞ©Ø©â�àÍÔ&Ö�Ñ�Ö�ÙìÔ�Ö�Ì�Ì&Ö�àßà�Õ*Ô�ËßÏ�Ø çlçlç2çlçvç2çlç2ç ,��
� f�h	i�j�kÅ=*ã8Ì ä Ï�Ñ&Ö�Ì²Ï�Ü�Ô�Ê�Övù�ú/û�üjý�þ�ÿLþ����|Û�Ñ�Ï�Ô�Ö�ËßØ ä Ê�Õ�ËÍØ�Ì çlç2çlçlç2çlçvç2çlç2ç #��



q �árt{�x�ye|Õ~ rt¢}�Bsvu�{ ÷·�

 ·]Ô�Ñ�Þ ä Ô&Þ�Ñ&Ö�ÌqÞ©Ø�Ì&Þ�ËñÔ�Õ�ï©àßÖÝÜAÏ�Ñ ä Õ�àßËÍï�Ñ�Õ�Ô&ËßÏ�Ø çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç #��
' É�Ê�ÖvàßÏ�Ì�ÌyÏ�Ü â�àßÖ�Ì�ï æ á�Õ�Ñ�Ë�Õ�Ô&ËßÏ�Ø}Ï�Ü Ô&Ê�Ö/=*ã Ì ä Ï�Ñ�Ö ä Þ©Ô�ã8Ï�÷ çlçlç2çlçvç2çlç2ç #�#
��� · ä Ê�Ö�å1ÖvÏ�Ü Õ�Ù�Õ�ÛöÔ�ËÍá�Ö�Î|Õ�àÍÒ ç2çlçlç2çlç2çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç #�H
��� ��Ñ&Ï�Ô&Ö�ËßØ©Ì�Þ�Ì&Ö�ÙóÜAÏ�Ñ ä Ï�å1Û�Õ�Ñ&ËÍØ�Ú�íVú Õ�Ø�Ù�í î Û�Ï�Ô&Ö�Ø/Ô�ËßÕ�àßÌ çlçlç2çlçvç2çlç2ç #�!
��, ��Ñ&Ï�Ô&Ö�ËßØ©Ì|ÎyËÍÔ�ÊðÌ&Ö�?�Þ�Ö�Ø ä Ö�àÍÖ�Ø�Ú�Ô&ÊÕ����êÞ�Ì&Ö�ÙðÜAÏ�ÑyÔ&Ê�Ñ&Ö�Õ�Ù�ËÍØ�ÚêÖ�×öÛ�Ö�Ñ&ËÍå1Ö�Ø/Ô�Ì Hè�
��# |�Õ�Ñ&ËßÕ�Ô�ËÍÏ�Ø}Ï�Ü�Ô�Ê©Ö ä Ï�åÓï�ËÍØ�ËßØ©ÚÓÜ�Õ ä Ô&Ï�Ñ ç2çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç H	�
��H AÝËßÌhÔ�Ñ&ËÍï�Þ©Ô&ËßÏ�Ø}Ï�ÜÂ�«� ���L��ÜAÏ�Ñ|Ô&Ê�Ö�,���àoÕ�àÍÛ�Ê�Õ�ï�Ö�Ô ç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç H�,
�>� AÝËßÌhÔ�Ñ&ËÍï�Þ©Ô&ËßÏ�Ø}Ï�ÜÂ�«� ���L��ÜAÏ�Ñ|Ô&Ê�Ö�â�á�Ö ä àßÕ�Ì&Ì�ÖvÎyËñÔ�Ê�ËÍØBÔ�Ê�Ö/!�à�Õ�àßÛ�Ê�Õ�ïbÖ�Ô çlç2ç H�H
��! É�Ê�Ö�,���à�Ô&Ö�Ì�Ì&Ö�àÍà�Õ�Ô&ËßÏ�ØBÛ�Ï�Ô&Ö�Ø/Ô�ËßÕ�àYÑ&Ö�Û�Ñ&Ö�Ì&Ö�Ø�Ô&Ö�Ù�ï æ ÕêÙ�Ï�Ôhã Û�àÍÏ�Ô çlçvç2çlç2ç H��
��� íÐÏ�àßÏ�Ñ ä Ï]Ù�ËßØ©Ú1Õ�Ì²Þ©Ì&Ö�ÙðËßØBÔ&Ê�ÖvÛ�àßÏ�ÔyÏ�Ü Ô&Ê�ÖvÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�à ç2çlçlç2çlçvç2çlç2ç H��
�� �vÑ&Õ�Û�Ê�Ë ä Õ�àvÑ�Ö�Û�Ñ�Ö�Ì&Ö�Ø/Ô�Õ�Ô&ËßÏ�Ø Ï�ÜêÔ�Ê�Ö�!�à2Û�Ï�Ô&Ö�Ø/Ô�ËßÕ�àlÕ�Ì�Û�Ñ�Ï,á]ËÍÙ�Ö�Ù ï æ¥ò�ç

É Ñ�Ï�Û�Ì�Ê�Õ´�"!��$ çlçlç2çvçlç2çlç2çlçlç2çlç2çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç Hè!
��' ��àßÏ�Ô�Ï�Ü£!�à:��Ï�Ô�Ö�Ø/Ô�Ë�Õ�à�Ù�Õ�Ô�Õ ç2çlçlç2çlç2çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç H��
,�� ·]Ô�Ñ�Þ ä Ô&Þ�Ñ&ÖvÏ�Ü£â����1<�k çlç2çlç2çlçlç2çlç2çlçvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç H!
,�� ��Ñ&Ö�á]ËÍÏ�Þ�ÌyÑ&Ö�Ì&Þ�àñÔ�Ì�ÜAÑ&Ï�åËßØ/á�Ö�Ñ&Ì�ÖlÜAÏ�àÍÙ�ËßØ©Ú % !�à�Û�Ï�Ô�Ö�Ø�Ô&Ë�Õ�à ç2çlçlç2çlçvç2çlç2ç H!'
,�, ��Ñ&Ö�á]ËÍÏ�Þ�ÌyÑ&Ö�Ì&Þ�àñÔ�Ì�ÜAÑ&Ï�åËßØ/á�Ö�Ñ&Ì�ÖlÜAÏ�àÍÙ�ËßØ©Ú % ,���àYÛbÏ�Ô�Ö�Ø/Ô&Ë�Õ�à çlçlç2çlçvç2çlç2ç ���
,�# É Ñ�Ï�Û�Ì�Ê�Õ�Ì ä Ï�Ñ�Ö�ÌyÜAÏ�Ñþf�h�i�j�kBÏ�ÛöÔ�Ëßå�Ë98�Ö�Ù}Ì�Ö�?�Þ�Ö�Ø ä Ö�Ì çlç2çlçlç2çlçvç2çlç2ç ���
,�H â�����<�k ò Ù�Õ�Û©Ô�Ëñá�Ö�ÎÐÕ�àßÒ�ÌyÞ�Ì&ËÍØ�ÚêÔ�Ê�Ö/!�àYÕ�Ø�Ù´,���à�Ô&Ö�Ì&Ì�Ö�àÍà�Õ�Ô&ËßÏ�ØBÛ�Ï�Ô�Ö�Ø/Ô�Ë�Õ�à ç ���
,�� íÐÑ&Ï�Ì�Ì ä Ê�Ö ä Ò�ËßØ©Ú1Ô�Ê©ÖvÔ&Ö�Ì�Ì&Ö�àÍà�Õ�Ô&ËßÏ�ØBÛ�Ï�Ô&Ö�Ø/Ô�ËßÕ�àYÞ�Ì�ËßØ�Ú f�h�i�j�k ç2çlçvç2çlç2ç ��,
,�! É�àßÏ�Î ä Ê�Õ�Ñ�ÔyÜAÏ�Ñ|Ô&Ê�Ö ��Î�Ï���Ð���Î����BÕ�àÍÚ�Ï�Ñ&ËñÔ�Ê�å çlçlç2çlç2çlçlç2çlçvç2çlç2ç !��
,�� > àßÏ�Î ä Ê�Õ�ÑhÔ²Ï�Ü}���	��
�������������BÕ�àÍÚ�Ï�Ñ&ËñÔ�Ê�å çvç2çlçlç2çlç2çlçlç2çlçvç2çlç2ç !!�
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�"#�$ ò�ç 	ÐÕ�ï�Õ,é�ËÍÙ�Ö�* ô�ç ¸ çè� Ï�Ü�Õ ä Ò�Ö�Ñ�*�º ç & ç ·öËßÛ�Û©à6*�Õ�Ø�Ùq� ç > ç ·�Ô�Õ�Ù�àÍÖ�Ñ ç @²Ö�Þ©Ô&Ñ�Õ�à�Ø©Ö�Ô ÎèÏ�Ñ&Ò�Ì
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��'�'è, ç

��,�H�$ � ç�ò�ç ��Ï�àßÙ©Ì�Ô�Ö�ËßØ:* � ç�ò�ç ¸�Þ©Ô&Ê�Ö æ ãT· ä Ê�Þ�àÍÔ&Ö�Ø:*]Õ�Ø�Ùq� ç � ç ÖøÏ�à æ Ø�Ö�Ì ç ��Ñ&Ï�Ô&Ö�ËÍØ�Ô&Ö�ÑhÔ�Ë�Õ�Ñ æ
Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ�ÖÓÑ&Ö ä Ï�Ú�Ø©ËÍÔ�ËÍÏ�ØðÞ�Ì&ËÍØ�Ú}Ï�Û©Ô&Ëßå�Ë98�Ö�Ù � Õ�å�ËßàñÔ�Ï�Ø�ËßÕ�Ø�Ì|ÎyËñÔ�Ê�àÍÏ ä Õ�à�ËßØ/Ô�Ö�Ñ�Õ ä Ô�ËÍÏ�Ø�Ì ç
_a`b^	�� x ���1��� � 	)��eè� X 	[Z1�9*$�' % '��è,�'&]1'���#�#�*���'�'�, ç

��,��ç$ � çèò�ç �vÏ�àÍÙ�Ì�Ô&Ö�ËÍØ:* � çèò�ç ¸�Þ©Ô&Ê�Ö æ ãT· ä Ê�Þ�àÍÔ&Ö�Ø:*yÕ�Ø©ÙF� ç � ç Ö Ï�à æ Ø�Ö�Ì çmE Û©Ô�ËÍå1Ë<8�Ö�Ù
Ö�Ø�Ö�Ñ&Ú æ ÜAÞ�Ø ä Ô�ËßÏ�Ø�Ì ÜAÏ�Ñ Ô&Ö�ÑhÔ�Ë�Õ�Ñ æ Ì�Ô�Ñ�Þ ä Ô&Þ�Ñ&ÖyÛ�Ñ�Ö�Ù�Ë ä Ô&ËßÏ�Ø�Õ�Ø©ÙêÑ&Ö ä Ï�Ú�Ø�ËñÔ�ËÍÏ�Ø ç�ô Ø �2ç 	ÐÏ�Ê©Ñ
Õ�Ø�Ùÿ· ç 	èÑ&Þ�Ø�Õ�Ò�*�Ö�Ù©ËÍÔ�Ï�Ñ&Ì�*�_a`Fbç�T�[Ztµ X �"`[��	[�"��`�����¶���Zn�[�6��µ\	�� � µ���� ¶&�[Zn� çoôÃE ·±��Ñ�Ö�Ì&Ì�*
��'�'�H ç
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��,�!�$lÉ ç ��Ñ&Ï�Ì�Ì&å1Õ�Ø:* � ç >�Õ�Ñ&ï�Ö�Ñ�*ÐÕ�Ø�Ù ò�ç ¸�Õ�ÛbÖ�Ù�Ö�Ì ç @qÖ�Þ©Ñ�Õ�àqØ�Ö�ÔBÑ�Ö�Û�Ñ�Ö�Ì�Ö�Ø/Ô�Õ�Ô&ËßÏ�Ø©Ì}Ï�Ü
Ö�å�Û�ËßÑ�Ë ä Õ�àbÛ©Ñ&Ï�Ô&Ö�ËßØìÛ�Ï�Ô�Ö�Ø/Ô�Ë�Õ�àßÌ ç�� �[����*O# % �>��H&]�!���*���'�'!� ç

��,��ç$ Ö ç ��Ñ��Þ�Ø�Ö�Ñ�* � ç ��ËßÖ�Ú�Ö�Ñ�Ë ä Ê:*�A ç ·]Ô&Ñ&Ï�Ô&Ê�å1Õ�Ø�Ø:*�í ç � Ö�ËßÙ æ Ì�*�& ç ÖøÖ�ïbÖ�Ñ�* ô�ç ¸ ç�� Ï�Ü�Õ ä Ò�Ö�Ñ�*
� ç > ç ·�Ô�Õ�Ù�àÍÖ�Ñ�*�Õ�Ø�Ù�� ç · ä Ê�Þ�Ì�Ô&Ö�Ñ ç�ò Ø�Õ�à æ Ì&ËßÌ�Ï�Ü � @ ò Ì&Ö�?�Þ�Ö�Ø ä Ö�ÌhÔ�Ñ�Þ ä Ô&Þ�Ñ&Ö²å Õ�Û�Ì�ï æ
Ö�×öÊ�Õ�Þ©Ì�Ô�Ëñá�ÖqÖ�Ø�Þ�å�Ö�Ñ�Õ*Ô�ËßÏ�Ø ç�ô�ç Ø�Ö�ÞöÔ�Ñ�Õ�à�Ø©Ö�Ô ÎèÏ�Ñ&Ò�Ì ç {|bçµ����;�l�� � lO�[�g�9*	��,�� % #!���^]�#���H	*
��'�'�! ç

��,��$ Ö ç ��Ñ��Þ�Ø�Ö�Ñ�* � ç ��ËßÖ�Ú�Ö�Ñ�Ë ä Ê:*�A ç ·]Ô&Ñ&Ï�Ô&Ê�å1Õ�Ø�Ø:*�í ç � Ö�ËßÙ æ Ì�*�& ç ÖøÖ�ïbÖ�Ñ�* ô�ç ¸ ç�� Ï�Ü�Õ ä Ò�Ö�Ñ�*
� ç > ç ·�Ô�Õ�Ù�àÍÖ�Ñ�*�Õ�Ø�Ù�� ç · ä Ê�Þ�Ì�Ô&Ö�Ñ ç�ò Ø�Õ�à æ Ì&ËßÌ�Ï�Ü � @ ò Ì&Ö�?�Þ�Ö�Ø ä Ö�ÌhÔ�Ñ�Þ ä Ô&Þ�Ñ&Ö²å Õ�Û�Ì�ï æ
Ö�×öÊ�Õ�Þ©Ì�Ô�Ëñá�Ö2Ö�Ø�Þ�å�Ö�Ñ�Õ*Ô�ËßÏ�Ø ç�ô&ô�ç Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ�Ö�ÌÝÏ�Ü Ø�Ö�ÞöÔ�Ñ�Õ�à Ø�Ö�Ô ÎÐÏ�Ñ&Ò�Ì�Õ�Ø�ÙóÌ&Ê�Õ�ÛbÖ2Ì&Û�Õ ä Ö
ä Ï�á�Ö�Ñ&ËÍØ�Ú ç {|bçµ����;�l�� � lO�[�g�9*:��,�� % #è���^]�#��'�*���'�'�! ç

��,�'�$5º ç�� Ö�Ø�Ù�àÍË ä Ê:*7� ç ¸oÕ ä Ò�Ø�Ö�Ñ�*�· ç ÖøÖ�ËÍÔ ä Ò]Þ©Ì�* �2ç > àÍÏöÖ ä Ò]Ø©Ö�Ñ�* � ç >�Ñ&Ï�Ì ä Ê�Õ�Þ�Ö�Ñ�* Ô�ç ��Ï�Ô�Ô�Ìhã
ï�Õ ä Ê�Ö�Ñ�*á� ç í|Õ�Ì�Õ�Ñ�Ë6*�Õ�Ø�ÙZº ç & ç ·öËßÛ©Û�à ç ô Ù�Ö�Ø/Ô&ËÍâ ä Õ�Ô�ËÍÏ�Ø Ï�Ü�Ø�Õ�Ô&ËÍá�ÖðÛ�Ñ�Ï�Ô�Ö�ËßØ ÜAÏ�àßÙ�Ì
Õ�å�Ï�Ø�Ú�ÌhÔ�ÕlàßÕ�Ñ&Ú�ÖyØ�Þ�åÓï�Ö�Ñ�Ï�Ü�ËßØ ä Ï�Ñ&Ñ�Ö ä ÔÐå�ÏöÙ©Ö�àßÌeÑ Ô&Ê�Ö ä Õ�à ä Þ�à�Õ*Ô�ËßÏ�ØêÏ�ÜYàÍÏ,Î Ö�Ø�Ö�Ñ&Ú æ
ä Ï�ØöÜAÏ�Ñ&å1Õ�Ô�ËÍÏ�Ø�Ì�ÜAÑ�Ï�å Û�Ï�Ô�Ö�Ø/Ô�Ë�Õ�àßÌêÏ�Ü�å1Ö�Õ�Ø ÜAÏ�Ñ ä Ö ç�z �~{|bç���p}~Z0bç���9*Â,���! % ��!è�^]��T���*
��'�'�� ç

�"#���$�� ç�� Ï�ï�Ï�Ê�å Õ�Ø�Ù�í ç ·öÕ�Ø�Ù�Ö�Ñ ç ¹�Ø�àßÕ�Ñ&Ú�Ö�ÙÓÑ�Ö�Û�Ñ�Ö�Ì&Ö�Ø/Ô�Õ�Ô&ËÍá�Ö�Ì�Ö�Ô Ï�Ü�Û�Ñ&Ï�Ô�Ö�ËÍØ�ÌhÔ�Ñ&Þ ä Ô�Þ©Ñ&Ö�Ì ç
_a`bç�J�[Ztµ X 	[Z6�[µ\	��[*O# % ��,�]#��,�H	*���'�'�H ç

�"#���$�� çO� Ï�ï�Ï�Ê�åD*�º ç · ä Ê�Õ�Ñ�ÜT* � ç · ä Ê�Ø�Ö�ËßÙ�Ö�Ñ�*�Õ�Ø�Ùóí ç ·©Õ�Ø�Ù�Ö�Ñ ç ·öÖ�àÍÖ ä Ô&ËßÏ�ØìÏ�Ü Ñ&Ö�Û�Ñ&Ö�Ì&Ö�Øöã
Ô�Õ�Ô&ËÍá�Ö�Û�Ñ&Ï�Ô&Ö�ËÍØðÙ�Õ�Ô�ÕêÌ&Ö�Ô�Ì ç _a`Fbç�T�[Ztµ X 	[Z6�[µ\	��[*:� % Hè��'&]�H�����*�T'�'è, ç

�"#è,ç$ ô�ç ¸ çÂ� Ï�Ü�Õ ä Ò�Ö�Ñ�*^Ö ç >�Ï�Ø/Ô�Õ�Ø�Õ�*ñ� ç > ç ·]Ô�Õ�Ù�àßÖ�Ñ�*Â· ç 	èÏ�Ø�Ê�Ï]Ö�÷bÖ�Ñ�*�º ç É Õ ä Ò�Ö�Ñ�*ÐÕ�Ø�Ù
� ç · ä Ê�Þ�ÌhÔ�Ö�Ñ ç >�Õ�Ì�ÔìÜAÏ�àßÙ©ËßØ�Ú Õ�Ø�Ù ä Ï�å�Û�Õ�Ñ&ËÍÌ&Ï�Ø Ï�Ü � @ ò Ì&Ö ä Ï�Ø�Ù�Õ�Ñ æ ÌhÔ�Ñ&Þ ä Ô�Þ©Ñ&Ö�Ì ç
{�bçµ����)�l�� � lO�[�g�9*:��,�� % ��!è�^]��T��*���'�'�H ç

�"#�#�$�¸ ç�� Ï�àÍå Õ�Ø�Ù�í ç ·öÕ�Ø�Ù�Ö�Ñ ç É�Ï�Þ�Ñ&ËÍØ�Ú�Û�Ñ&Ï�Ô�Ö�ËÍØóÜAÏ�àÍÙìÌ&Û�Õ ä Ö2ÎyËñÔ�Ê3A�Õ�àßËöù�>®·	·#� ç�x ��	[���
� 	[Z"e���s ����9*O,�! % #���!&]�#���'�*�T'�'� ç

�"#�H�$Ñ& ç & çÂ� Ï�Û©â�Ö�àÍÙ ç ¸�Ö�Õ�Ñ�Ø�ËßØ©Ú Õ�àßÚ�Ï�Ñ&ËÍÔ&Ê�å�ÌÓÕ�Ø�Ù Û�Ñ�Ï�ï�Õ�ï�ËÍàßËñÔ æ Ù©ËßÌ�Ô&Ñ&ËÍï�Þ©Ô�ËÍÏ�Ø�ÌÓËÍØ ÜAÖ�Ö�Ù]ã
ÜAÏ�Ñ�ÎÐÕ�Ñ�Ù Õ�Ø©Ù�ÜAÖ�Ö�Ùöã8ï�Õ ä ÒêØ�Ö�Ô ÎÐÏ�Ñ�Ò�Ì ç _a`Fb^	�� x ���1��� � 	)��eè� X 	[Z1�9*!�H % �Hè,�'&]%�H�#�#�*��T'�è� ç

�"#!�ç$ Ö ç�� Þ�å�Û�Ê�Ñ&Ö æ * ò�ç A�Õ�àßÒ�Ö�*�Õ�Ø�Ù Ôêç · ä Ê�Þ�àñÔ�Ö�Ø ç |Fº´A % á]ËßÌ�Þ�Õ�à]å1Ï�àÍÖ ä Þ�à�Õ�ÑoÙ æ Ø�Õ�å1Ë ä Ì ç
z �f{�bç���-��`G�[��l��9*:��H % #�#^]%�*�T'�'�! ç

�"#�!�$5º ç�ò�ç�� Þ æ Ø©Ö�Ø:*Ý� ç > ç ·]Ô�Õ�Ù�àßÖ�Ñ�*�Õ�Ø�ÙÒÖ ç >�Ï�Ø/Ô�Õ�Ø�Õ ç ·öå�Ï]Ï�Ô�Ê�Ø©Ö�Ì&ÌyÎyËÍÔ&Ê�ËßØðÑ&Þ©Ú�Ú�Ö�Ù]ã
Ø�Ö�Ì�Ì % Ô&Ê�ÖyÑ&Ï�àÍÖ|Ï�Ü�Ø�Ö�ÞöÔ�Ñ�Õ�àßËÍÔ æ ËßØ�Õ�Ù�Õ�Û©Ô�Õ*Ô�ËßÏ�Ø ç _a`b^	�� x ���1��� � 	)��eè� X 	[Z1�9*�'�# % #�'è�^]�H�����*
��'�'�! ç

�"#è�ç$ Ôêç#Ôêç$Ô Ï�Ñ�Ö�Ô&Ò�Ö�* � çöò2ç ¸�Þ©Ô�Ê�Ö æ ãÃ· ä Ê�Þ�àñÔ�Ö�Ø*�Õ�Ø�Ù � ç � ç Ö Ï�à æ Ø�Ö�Ì ç ·]Ö�àÍÜ�ã ä Ï�Ø©Ì&ËßÌhÔ�Õ�Ø/Ô&à æ
Ï�Û©Ô&Ëßå�Ë98�Ö�Ù1ÌhÔ�Õ�Ô&ËßÌhÔ�Ë ä Õ�à�å1Ö ä Ê�Õ�Ø�Ë ä Õ�à�Ö�Ø�Ö�Ñ&Ú æ ÜAÞ�Ø ä Ô�ËßÏ�Ø�ÌèÜAÏ�ÑèÌ&Ö�?]Þ©Ö�Ø ä Ö2ÌhÔ�Ñ&Þ ä Ô�Þ©Ñ&ÖvÕ�àÍËñã
Ú�Ø�å�Ö�Ø/Ô ç _a`Fbç�J�[Ztµ X 	[Z6�[µ\	��[*H� % ����Hè#^]����!��'�*��'�'�! ç



~ U u�|�u�svu�zBwu�{ �%Ç

�"#��$Ñ& ç ãl	 ç Ù ç º ç ¸oÕ�å1Õ�Ñ ä Ò ç _mlhZt�nb^�^b��lhZ6�~��b^bç�nbPg�Z"�w�O� ç�ò�ç1Ô Ñ �Ï�Ø©Ö�Ñ�*���'���' ç AÝÖ�ÞöÔ�Ì ä Ê}á�Ï�Ø
�2ç · ä Ê�å1ËÍÙ©Ô ¸�Ö�ËÍï	8�ËÍÚ ç

�"#�'�$�í ç ¸�Ö�á]ËßØ/Ô&Ê�Õ�à ç ò Ñ&Ö�Ô&Ê�Ö�Ñ�Ö Û�Õ�Ô�Ê/ÎÐÕ æ ÌðÜAÏ�Ñ}Û�Ñ�Ï�Ô�Ö�ËßØ ÜAÏ�àÍÙ�ËßØ�Ú�� z � � lO�[�g��_ml�¶&���9*
!!� % H�H�]�H!��*��'�!� ç

�½Hè��$ �2ç ¸�Ë6* � ç�� Ö�àÍàßËÍØ�Ú	*]í ç É Õ�Ø�Ú	*©Õ�Ø�ÙË@ ç Ö ËÍØ�Ú�Ñ&Ö�Ö�Ø ç ¹�å1Ö�Ñ&Ú�Ö�Ø ä Ö�Ï�ÜoÛ©Ñ&Ö�ÜAÖ�Ñ&Ñ�Ö�ÙìÌ�Ô&Ñ&Þ ä ã
Ô�Þ�Ñ�Ö�ÌyËßØðÕêÌ&ËÍå1Û©àßÖÝå�ÏöÙ©Ö�àYÏ�Ü Û�Ñ�Ï�Ô�Ö�ËßØBÜAÏ�àßÙ©ËßØ�Ú ç X 	[Z6�[µ\	��[*�,���# % !�!�!&]�!�!�'�*���'�'�! ç

�½H	��$ � ç & ç ºóÞ�Ø�Ì�Ï�ØðÕ�Ø�Ù � ç$Ôêç ·öËÍØ�Ú�Ê ç ·]Ô�Õ*Ô�ËßÌhÔ�Ë ä Õ�àbÌ&ËßÚ�Ø�ËÍâ ä Õ�Ø ä ÖÝÏ�Ü�Ê�ËßÖ�Ñ�Õ�Ñ ä Ê�Ë ä Õ�à�å�Þ�àÍÔ&Ëñã
ïbÏ]Ù æ Û�Ï�Ô�Ö�Ø/Ô�Ë�Õ�àßÌ°ï�Õ�Ì�Ö�ÙõÏ�Ø Ù�Ö�à�Õ�Þ�Ø©Ö æ Ô�Ö�Ì&Ì&Ö�àßàßÕ�Ô�ËÍÏ�Ø Õ�Ø�Ù Ô&Ê�Ö�ËÍÑ Õ�Û�Û�àßË ä Õ�Ô&ËßÏ�Ø ËÍØ
Ì&Ö�?]Þ©Ö�Ø ä Ö�ã ÌhÔ�Ñ�Þ ä Ô&Þ�Ñ&ÖêÕ�àßËßÚ�Ø�å1Ö�Ø/Ô ç _a`Fbç�J�[Ztµ X 	[Z6�[µ\	��[*	! % ��Hè!è��]���H!���*��'�'�� ç

�½H�,ç$ ò�ç � ç ºóÞ�Ñ)8�ËßØ ç @²Ö�Î Û�Ñ&Ï�Ô�Ö�ËÍØ�ÜAÏ�àÍÙ�Ì ç�� �h` `��¢¡£��Ztµ�� X �"` �¤	[�6��}~Z0bç���9*çH % H�H	�[]�H�H�'�*��T'�'�H ç
�½Hè#�$ ò�ç � ç ºðÞ�Ñ)8�ËßØ ç ·]Ô&Ñ&Þ ä Ô�Þ�Ñ&Õ�à ä à�Õ�Ì&Ì&Ëñâ ä Õ*Ô�ËßÏ�Ø1Ï�Ü�Û�Ñ&Ï�Ô�Ö�ËÍØ�Ì % Ø�Ö�Î Ì&Þ�Û�Ö�ÑhÜ�Õ�å1ËÍàßËÍÖ�Ì çy� ��` `��

¡£��Ztµ�� X �"` �¤	[�6�£}~Z0bç���9*O! % #��!&]�#�'�H	*���'�'�! ç
�½H�H�$ ò�ç @²Ö�Þ�å1Õ�ËßÖ�Ñ�*�· ç A�Õ�àßàÍÎyËÍÚ	*:Ö çá� Þ æ Ö�Ñ�*èÕ�Ø�Ù �2ç · ä Ê�Ë ä Ê�à ç @qÖ�ÎëÔ�Ö ä Ê�Ø�Ë<?]Þ©Ö�Ì1ÜAÏ�Ñ

Ô�Ê�Ö ä Ï�Ø�Ì�Ô&Ñ&Þ ä Ô�ËÍÏ�Ø Ï�Ü|Ñ&Ö�Ì&ËÍÙ�Þ�Ö�ÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�àßÌÝÜAÏ�Ñ�Û�Ñ&Ï�Ô&Ö�ËÍØ ÜAÏ�àÍÙ�ËßØ©Ú çêô Ø � ç AÝÖ�Þ#��Ê�Õ�Ñ&Ù:*
& çÂ� Ö�Ñ&å1Õ�Ø�Ì�*^	 ç ¸oÖ�Ëßå�Ò�Þ�Ê�àßÖ�Ñ�* ò2ç º½Õ�Ñ&Ò�*á· ç � Ö�Ë ä Ê:*�Õ�Ø�Ù � ç A ç ·]Ò�Ö�Ö�à6*�Ö�Ù©ËÍÔ�Ï�Ñ&Ì�*
� b��������6���"Z0bçµ����Y{|bç�9�	[������`d�F¶çµ�����Z0	�w¥ � l����t�9�[µhg���¦a{��[�)l�bwe��¦ � e��)���[*bá�Ï�àßÞ�å�Ö H
Ï�ÜmuB�	[�"�h`�� x bç�J�� � b��������6� X 	[Z1�v§áµhgè��·]Û�Ñ&ËÍØ�Ú�Ö�Ñ�*H	ÐÖ�Ñ&àßËÍØ:*:��'�'�' ç

�½H��ç$ Ôêç @²ËßÌ�Ê�ËßÒ*Õ�Î|ÕlÕ�Ø�Ù É ç @²Ï�Ú�Þ ä Ê©Ë ç ��Ñ&Ö�Ù�Ë ä Ô�ËßØ©Ú2Û�Ñ�Ï�Ô�Ö�ËßØ1Ì&Ö ä Ï�Ø�Ù�Õ�Ñ æ Ì�Ô�Ñ�Þ ä Ô&Þ�Ñ&Öqï�Õ�Ì�Ö�Ù
Ï�ØðÕ�å�ËßØ�Ï�Õ ä ËßÙìÌ&Ö�?�Þ�Ö�Ø ä Ö ç {��[�)l�bwe���Ztµj§áµh¨�¶©�ªbç�nbPg�¶ç*�,���, % #��[]�H�H	*���'�'�� ç

�½Hè!�$�í ç�ò�ç�E Ñ&Ö�Ø©Ú�Ï	*�A ç É ç &�Ï�Ø�Ö�Ì�*bÕ�Ø�Ùt& ç º ç É�Ê�Ï�Ñ&Ø/Ô�Ï�Ø ç ��Ñ&Ï�Ô&Ö�ËßØðÌ&Þ©ÛbÖ�Ñ�Ü�Õ�å�ËßàÍËßÖ�ÌyÕ�Ø�Ù
Ù�Ï�å1Õ�ËßØ Ì&Þ�Û�Ö�ÑhÜAÏ�àßÙ�Ì ç�x ���"��`��[*�#è��, % !�#��[]�!�#�H	*��'�'�H ç

�½H��ç$ 	 ç � Ï�Ì�Ô�Õ�Ø�Ù2í ç ·©Õ�Ø�Ù©Ö�Ñ ç &�Þ�Ñ æ Ñ&Ö�Ô&Þ�Ñ&Ø©Ì�Ï�ØlÌhÔ�Ñ�Þ ä Ô&Þ�Ñ&Ö�Û�Ñ�Ö�Ù�Ë ä Ô�ËÍÏ�Ø ç�x ���"�h`��[*�#�!�� % ��Hè��*
��'�'è, ç

�½H!�$ 	 ç � Ï�Ì�ÔqÕ�Ø�Ù�í ç ·©Õ�Ø�Ù�Ö�Ñ ç ��Ñ�Ö�Ù�Ë ä Ô&ËßÏ�ØðÏ�Ü¶Û©Ñ&Ï�Ô&Ö�ËßØðÌ&Ö ä Ï�Ø©Ù�Õ�Ñ æ ÌhÔ�Ñ&Þ ä Ô�Þ©Ñ&Ö2Õ�Ô�ï�Ö�Ô�Ô�Ö�Ñ
Ô�Ê�Õ�Ø´���¬«Õ ä�ä Þ�Ñ�Õ ä�æ�ç�z �Y{�bç���Y}�Z0bç���9*�,�#è, % ���H&]#��'�'�*���'�'�# ç

�½H!'�$�í ç ·©Õ�Ø�Ù©Ö�Ñ2Õ�Ø�Ù � ç · ä Ê©Ø�Ö�ËÍÙ�Ö�Ñ ç A�Õ�Ô�Õ�ï�Õ�Ì&Ö�Ï�ÜèÊ�Ï�å�Ï�àÍÏ�Ú æ ã Ù�Ö�Ñ&Ëñá�Ö�Ù Û�Ñ�Ï�Ô�Ö�ËßØ Ì�Ô&Ñ&Þ ä ã
Ô�Þ�Ñ�Ö�ÌqÕ�Ø�ÙðÔ�Ê�ÖlÌ�Ô&Ñ&Þ ä Ô�Þ�Ñ&Õ�àoå1Ö�Õ�Ø�ËßØ©Ú�Ï�Ü¶Ì&Ö�?�Þ�Ö�Ø ä ÖêÕ�àÍËßÚ�Ø�å�Ö�Ø/Ô ç _a`Fbç�T�[Ztµr�[*�' % ��!^]�!��*
��'�'�� ç

�¯����$�¹ ç�ô�ç ·öÊ�Õ�Ò�Ê�Ø©Ï,á]Ë ä Ê:*!| ç/ò ï©Ò�Ö�á]Ë ä Ê:*©Õ�Ø�Ù Eêç �¶Ô&ËÍÔ�Ì æ Ø ç íÐÏ�Ø�Ì&Ö�Ñ�á�Ö�Ù}Ñ&Ö�Ì&ËÍÙ�Þ�Ö�ÌèÕ�Ø�Ù�Ô�Ê©Ö
å1Ö ä Ê�Õ�Ø�ËÍÌ&åÏ�Ü Û©Ñ&Ï�Ô&Ö�ËßØBÜAÏ�àÍÙ�ËßØ©Ú çax �����h`��[*�#è��' % '�!&]%'��*��'�'�! ç

�¯����$�¹ ç�ô�ç ·öÊ�Õ�Ò�Ê�Ø�Ï�á]Ë ä Ê Õ�Ø©Ù ò�ç º ç ��Þ©Ô�ËÍØ ç ¹�Ø�Ú�ËÍØ�Ö�Ö�Ñ&ËÍØ�Ú}Ï�Ü�ÌhÔ�Õ�ï�àÍÖêÕ�Ø�Ù�Ü�Õ�Ì�Ô�ã�ÜAÏ�àßÙ©ËßØ�Ú
Ì&Ö�?]Þ©Ö�Ø ä Ö�Ì�Ï�Ü å�ÏöÙ©Ö�àYÛ�Ñ�Ï�Ô�Ö�ËßØ�Ì ç _y`Fb^	�� x ���1��� � 	)��eè� X 	[Z1�9*H'�� % ����'!�^]�����'�'�*���'�'�# ç

�¯��,ç$�¹ ç�ô�ç ·öÊ�Õ�Ò�Ø�Ï�á]Ë ä Ê ç ��Ñ&Ï�Ô&Ö�ËÍØ�Ì�ÎyËÍÔ�Ê Ì&Ö�àßÖ ä Ô�Ö�ÙøÌ�Ö�?�Þ�Ö�Ø ä Ö�Ì2ÜAÏ�àßÙ°ËÍØ�Ô&ÏóÞ©Ø�Ë9?�Þ�Ö�Ø�Õ�Ô&ËÍá�Ö
ä Ï�ØöÜAÏ�Ñ&å1Õ�Ô�ËÍÏ�Ø ç _ l�¶^���Ys��[ç�vuQ�[�+�1*���, % #�'����^]�#�'�����*��'�'�H ç
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�¯��#�$�¹ ç�ô�ç ·öÊ�Õ�Ò�Ø�Ï�áöË ä Ê°Õ�Ø�Ù ò�ç º ç ��Þ©Ô�ËÍØ çÐò Ø�Ö�Î Õ�Û�Û�Ñ�Ï/Õ ä ÊóÔ&Ï1Ô&Ê�Ö2Ù©Ö�Ì&ËÍÚ�Ø½Ï�Ü¶Ì�Ô�Õ�ï�àÍÖ
Û�Ñ&Ï�Ô�Ö�ËÍØ�Ì ç _a`Fbç�J�[Ztµj§Vµhg�Ztµ���[` Ztµhg�*�! % �+'�#&]%�����*��'�'�# ç

�¯��H�$ � ç>Ôêç ·öËÍØ�Ú�Ê:* ò2ç É�Ñ&Ï�Û�Ì&Ê�Õ�*�Õ�Ø©Ù ô�ç,ô�ç |�Õ�ËßÌ�å Õ�Ø ç AÝÖ�à�Õ�Þ�Ø�Ö æ Ô�Ö�Ì�Ì&Ö�àßà�Õ*Ô�ËßÏ�Ø2Ï�Ü©Û�Ñ&Ï�Ô�Ö�ËÍØ�Ì %
>�Ï�Þ�ÑÓï�ÏöÙ æ Ø�Ö�Õ�Ñ&Ö�Ì�Ô�Ø�Ö�ËÍÚ�Ê�ïbÏ�ÑêÛ�Ñ&Ï�Û�Ö�Ø©Ì&ËÍÔ æ Ï�ÜqÕ�å1ËÍØ�Ï Õ ä ËßÙ Ñ&Ö�Ì&ËÍÙ�Þ�Ö�Ì ç®z � � b�����
}~Z0bç���9*	# % ,���#&]�,�,���*��'�'�! ç

�¯���ç$5º ç & ç ·öËÍÛ�Û�à ç í|Õ�à ä Þ�à�Õ�Ô&ËßÏ�Ø�Ï�Ü ä Ï�Ø©ÜAÏ�Ñ&å1Õ�Ô&ËßÏ�Ø�Õ�à�Ö�Ø©Ì&Ö�å�ï�àßÖ�Ì�ÜAÑ�Ï�å Û�Ï�Ô�Ö�Ø�Ô&Ë�Õ�àÍÌ�Ï�Üöå1Ö�Õ�Ø
ÜAÏ�Ñ ä ÖCÑ ò Ø½Õ�Û�Û�Ñ�Ï/Õ ä Ê½Ô&Ï1Ô&Ê�Ö�Ò�Ø�Ï�ÎyàßÖ�Ù�Ú�Öxã ï�Õ�Ì�Ö�Ù°Û�Ñ�Ö�Ù�Ë ä Ô&ËßÏ�ØðÏ�Ü�àÍÏ ä Õ�à�Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ�Ö�Ì
ËßØBÚ�àÍÏ�ï�Þ�àßÕ�Ñ|Û�Ñ�Ï�Ô�Ö�ËßØ�Ì ç�z �Y{�bç���Y}~Z0bç���9*	,���# % !��'^]%��#�*���'�'�� ç

�¯��!�$5º ç & ç ·öËßÛ©Û�à ç 	ÐÏ�àÍÔ)8�å1Õ�Ø�Ø:7
Ì¶Û�Ñ�ËßØ ä ËßÛ�àÍÖ�*,Ò�Ø�Ï�ÎyàßÖ�Ù�Ú�Ö�ã8ï�Õ�Ì�Ö�Ù�å1Ö�Õ�Ø�â�Ö�àßÙ�Ì�Õ�Ø�Ù�Û�Ñ&Ï�Ô&Ö�ËÍØ
ÜAÏ�àßÙ©ËßØ�Ú ç Õ�Ø}Õ�Û©Û�Ñ&Ï/Õ ä Ê Ô�ÏvÔ�Ê�Ö ä Ï�å�Û�Þ©Ô�Õ�Ô�ËÍÏ�Ø�Õ�à�Ù©Ö�Ô�Ö�Ñ&å�ËßØ�Õ*Ô�ËßÏ�Ø�Ï�Ü�Û�Ñ&Ï�Ô�Ö�ËÍØ1ÌhÔ�Ñ�Þ ä Ô&Þöã
Ñ&Ö�Ì ç�z b���` µ����£b+� � b��������T�[` � � Z"e��Pe¯{|bç�9�	[������`��²��[Zfg�µO*�� % H���#&]%������*���'�'�# ç

�¯���ç$5º ç & ç ·]ËßÛ�Û�à ç � Ö ä Ï�Ú�Ø�ËÍÔ&ËßÏ�ØlÏ�Ü�Ö�Ñ&Ñ�Ï�Ñ&Ì ËßØvÔ�Ê�Ñ�Ö�Ö�ã8Ù�Ëßå�Ö�Ø©Ì&ËßÏ�Ø�Õ�à/Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ�Ö�Ì¶Ï�Ü�Û�Ñ&Ï�Ô�Ö�ËÍØ�Ì ç
_a`bç�J�[Ztµr�[*:��� % #!���^]�#�!è,�*��'�'�# ç

�¯���$5º ç & ç ·öËÍÛ�Û�à ç Ô Ø�Ï�ÎyàßÖ�Ù©Ú�Ö�ã8ï�Õ�Ì&Ö�ÙøÛ�Ï�Ô�Ö�Ø/Ô�Ë�Õ�àßÌ�ÜAÏ�Ñ�Û©Ñ&Ï�Ô&Ö�ËßØ©Ì ç�� �h`[`���¡£��Ztµ�� X ��` ��	[� �
}~Z0bç���9*H� % ,�,+'&]�,�#!��*��'�'�� ç

�¯��'�$5º ç & ç ·öËÍÛ�Û�à6*èº ç�E ÑhÔ�Ø�Ö�Ñ�*�º ç &�Õ�Ñ�ËÍÔ)8�*!� ç ¸�Õ ä Ò]Ø©Ö�Ñ�*öÕ�Ø�Ù�> ç�� Õ�Ø�Ø�Ö�Ì çv� Ö�àßå�Ê�Ï�à<8|ÜAÑ&Ö�Ö
Ö�Ø�Ö�Ñ&Ú�ËÍÖ�Ì|Ï�Ü Õ*Ô�Ï�åÛ�Õ�ËßÑèËßØ/Ô�Ö�Ñ�Õ ä Ô�ËÍÏ�Ø�Ì|ËÍØ}Û�Ñ&Ï�Ô�Ö�ËÍØ�Ì ç c bç�fe�Ztµhg
i��²��[Zfg�µO*�� % ,��'&]�,+'��*
��'�'�! ç

�"!���$Ñ& ç º ç ·]å1ËñÔ�Ê ç @qÕ�Ô�Þ�Ñ&Õ�à�Ì&Ö�àßÖ ä Ô�ËÍÏ�Ø Õ�Ø©ÙøÔ�Ê�Ö ä Ï�Ø ä Ö�Û©ÔêÏ�Ü�Û©Ñ&Ï�Ô&Ö�ËßØ Ì&Û�Õ ä Ö çWx �����h`��[*
,�,�� % ��!�#^]#��!�H	*���'è��� ç

�"!���$5º ç ¹ ç ·]Ô�Ö�Ñ&Ø�ïbÖ�Ñ&Ú ç ·öÖ ä Ï�Ø�Ù�Õ�Ñ æ ÌhÔ�Ñ�Þ ä Ô&Þ�Ñ&Ö�Û�Ñ�Ö�Ù�Ë ä Ô&ËßÏ�Ø çp� �h` `��a¡£��Ztµ�� X �"` �¤	[�6�v}~Z0bç���9*
, % ,�#è�^]�,çH	��*���'�'è, ç

�"!è,ç$5º ç É Õ ä Ò�Ö�Ñ�*1� ç > ç ·]Ô�Õ�Ù©àßÖ�Ñ�*�¹ ç � ç 	èÏ�Ñ&Ø�ï�Ö�Ñ&Ú*ãÆ	|Õ�Þ©Ö�Ñ�* ô�ç ¸ çè� Ï�Ü�Õ ä Ò�Ö�Ñ�*]Õ�Ø©ÙÓ� ç · ä Ê�Þöã
Ì�Ô&Ö�Ñ çlò àÍÚ�Ï�Ñ�ËÍÔ�Ê©å ËßØ�Ù�Ö�ÛbÖ�Ø�Ù�Ö�Ø�ÔvÛ©Ñ&Ï�Û�Ö�ÑhÔ�ËßÖ�Ì�Ï�Ü � @ ò Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ�ÖêÛ�Ñ&Ö�Ù�Ë ä Ô�ËÍÏ�Ø ç §a��`��
}~Z0b��l�¶�� z �9*�,�� % ���>�^]���#���*���'�'�! ç

�"!�#�$ � ç A ç É�Ê©Ï�å Õ�ÌÝÕ�Ø�Ù Ô�ç�ò�ç AÝËßàÍà ç ·]Ô�Õ�Ô�ËÍÌ�Ô&Ë ä Õ�à�ÛbÏ�Ô&Ö�Ø/Ô�ËßÕ�àßÌ²Ö�×]Ô&Ñ�Õ ä Ô�Ö�Ù°ÜAÑ�Ï�å Û�Ñ&Ï�Ô&Ö�ËÍØ
Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ�Ö�Ì %�� Ï,Î Õ ä�ä Þ�Ñ�Õ*Ô�ÖlÕ�Ñ&Ö�Ô&Ê�Ö æ � z �Y{�bç���Y}�Z0bç���9*�,���� % H�����]�Hè!�'�*���'�'�! ç

�"!�H�$ ò�ç¢°·©Õ�àÍË�Õ�Ø�Ù}É ç ¸ ç 	ÐàÍÞ�Ø�Ù�Ö�àßà ç íÐÏ�å�Û�Õ�Ñ�Õ*Ô�ËÍá�ÖqÛ©Ñ&Ï�Ô&Ö�ËßØ1å1Ï]Ù�Ö�àßËßØ©Úlï æ Ì�Õ�Ô&ËßÌhÜ�Õ ä Ô&ËßÏ�Ø�Ï�Ü
Ì&Û�Õ*Ô�Ë�Õ�à�Ñ&Ö�Ì�Ô&Ñ�Õ�ËÍØ�Ì ç�z �Y{�bç���Y}�Z0bç���9*O,�#�H % ���+'&]%��>��*��'�'�# ç

�"!!�ç$5· ç & ç ÖøÖ�ËßØ�Ö�Ñ�*9� çèò�ç�Ô Ï�àÍàßå1Õ�Ø:*ÂA ç É ç @qÚ�Þ æ Ö�Ø:*�Õ�Ø�Ù A ç í|Õ�Ì&Ö ç ò Ø Õ�àÍà�Õ*Ô�Ï�å
ÜAÏ�Ñ ä Ö|â�Ö�àÍÙêÜAÏ�Ñ�Ì&ËÍåÓÞ�à�Õ*Ô�ËßÏ�Ø�Ì Ï�Ü�Û�Ñ�Ï�Ô�Ö�ËßØ�Ì�Õ�Ø�Ù1Ø�Þ ä àßÖ�Ë ä Õ ä ËßÙ�Ì çvz � � b����� � lO�[��Zn�[�"` ¶�*
� % ,�#���*���'��! ç

�"!�!�$ � ç � ç Ö Ï�à æ Ø©Ö�Ì çoò ÌÐÌ&ËÍå1Û©àßÖ²Õ�Ì ä Õ�Ø}ï�Ö^� x ���"��`�� X ��` ��	[���h`G����}~Z0bç�nbPg�¶ç*���� % è���[]%���H	*
��'�'è� ç



~ U u�|�u�svu�zBwu�{ �	n

�"!è�ç$�¸ ç�� Ê�Õ�Ø�Ú�Õ�Ø�Ù
& ç ·öÒ�Ï�àßØ�Ë ä Ò ç Ö Ê�Õ�Ô²Ì�Ê�Ï�Þ�àÍÙðÔ&Ê�Ö � ã Ì ä Ï�Ñ&ÖvÏ�Ü Ø�Õ�Ô&ËÍá�ÖvÛ�Ñ�Ï�Ô�Ö�ËßØðÌ�Ô&Ñ&Þ ä ã
Ô�Þ�Ñ�Ö�Ìyï�Öd�W_y`Fbç�J�[Ztµ X 	[Z6�[µ\	��[*O� % ��,����[]���,�����*��'�'� ç

�"!��$ Ö çþ� Ê©Ö�Ø�Ú	*V· ç & ç íÐÊ©Ï	* ô�ç�ô�ç |�Õ�ËßÌ&å1Õ�Ø:*�Õ�Ø©Ù ò�ç É Ñ�Ï�Û�Ì�Ê�Õ ç ·�Ô�Õ�Ô&ËßÌ�Ô&Ë ä Õ�àyÚ�Ö�Ï�å�Ö�ã
Ô�Ñ æ Õ�Ø�Õ�à æ Ì&ËÍÌÓÏ�Ü²Û�Ñ&Ï�Ô�Ö�ËÍØ�Ì % Ëßå�Û�àßË ä Õ�Ô&ËßÏ�Ø�Ì�ÜAÏ�Ñ�ËßØ/á�Ö�Ñ�Ô�Ö�Ù ÌhÔ�Ñ�Þ ä Ô&Þ�Ñ&ÖìÛ�Ñ�Ö�Ù�Ë ä Ô�ËÍÏ�Ø ç ô Ø
¸ ç	� Þ©Ø�Ô&Ö�Ñ²Õ�Ø�ÙìÉ çHÔ àÍÖ�ËßØ*öÖ�Ù�ËÍÔ&Ï�Ñ&Ì�*±}~Z0b^	b���������Ztµhg�¥\_a`b^	����Pe�Ztµhg��²b+�C�)lO�²³�´�´hµd_þ���
	[Z ¶�	 X ¶�����b^�[Z)��� *�Û�Õ�Ú�Ö�Ì !���H�]�,�# ç ÖøÏ�Ñ&àßÙ3· ä ËßÖ�Ø�Ô&ËÍâ ä ��Þ�ï©àßËßÌ�Ê�ËßØ©Ú�íÐÏ	*v��'�'�! ç

�"!�'�$ Ö ç£� Ê©Ö�Ø�Ú	*}· ç & ç íÐÊ�Ï�* ô�ç ô�ç |�Õ�ËÍÌ&å1Õ�Ø:*�Õ�Ø�Ù ò�ç É Ñ�Ï�Û�Ì&Ê�Õ ç�ò Ø©Ö�ÎÕ�Û�Û�Ñ�Ï/Õ ä ÊøÔ&Ï
Û�Ñ&Ï�Ô�Ö�ËÍØBÜAÏ�àßÙìÑ&Ö ä Ï�Ú�Ø�ËÍÔ&ËßÏ�ØBï�Õ�Ì&Ö�ÙóÏ�ØðÙ�Ö�àßÕ�Þ�Ø�Õ æ Ô&Ö�Ì&Ì�Ö�àÍà�Õ�Ô&ËßÏ�ØìÏ�Ü Û�Ñ&Ï�Ô�Ö�ËÍØóÌhÔ�Ñ�Þ ä Ô&Þ�Ñ&Ö ç
ô Ø�¸ çv� Þ�Ø/Ô�Ö�Ñ�Õ�Ø©Ù É ç:Ô àßÖ�ËßØ:*bÖ�Ù�ËñÔ�Ï�Ñ�Ì�*£}�Z0b^	b��������"Ztµhg�¥m_a`Fb^	����Pe�Ztµhg��ªb+� �)lO�ª³�´�´q·
_þ�h	[Z ¶�	 X ¶©����b^�[Z)�h� *©Û�Õ�Ú�Ö�Ì H!�!^]%'è� ç ÖøÏ�Ñ�àßÙD· ä ËßÖ�Ø�Ô&ËÍâ ä ��Þ�ï�àÍËßÌ�Ê�ËßØ�Ú�íÐÏ�*v��'�'è� ç

������$ � ç�� ËÍå1å�Ö�Ñ�*�º ç Ö¸�Ï�Ê�àÍÖ�Ñ�*�Õ�Ø�Ù � ç É�Ê�ËßÖ�àßÖ ç @qÖ�Î Ì ä Ï�Ñ&ËßØ©Ú2Ì ä Ê�Ö�å�Ö�ÌÐÜAÏ�Ñ�Û©Ñ&Ï�Ô&Ö�ËßØ�ÜAÏ�àÍÙ
Ñ&Ö ä Ï�Ú�Ø©ËÍÔ�ËÍÏ�ØBï�Õ�Ì�Ö�ÙðÏ�Øìá�Ï�Ñ�Ï�Ø�Ï�Ë ä Ï�Ø/Ô�Õ ä Ô�Ì ç }~Z0b�Ztµ���b�` �g���"Z0	�[*��H % ,�'��^]�#����*���'�'� ç

������$5º ç�� Þ�Ò�Ö�Ñ çÂE Øìâ�Ø�Ù�ËßØ©Ú�Õ�àßà�Ì&Þ�ï�Ï�Û©Ô&Ëßå1Õ�àbÜAÏ�àßÙ�ËÍØ�Ú�ÌÐÏ�Ü Õ�Ø � @ ò å1Ï�àÍÖ ä Þ�àßÖ ç X 	[Z6�[µ\	��[*
,�H�H % H!&]%��,�*���'��' ç

����,ç$5º ç�� Þ�Ò�Ö�Ñ ç É�Ê©Ö�Þ�Ì�Ö�Ï�Ü Ù æ Ø�Õ�å�Ë ä Û�Ñ&Ï�Ú�Ñ�Õ�å�å�ËßØ�Ú�Õ�àÍÚ�Ï�Ñ�ËÍÔ�Ê©å1Ì|ËÍØ � @ ò Ì�Ö ä Ï�Ø�Ù�Õ�Ñ æ
Ì�Ô&Ñ&Þ ä Ô�Þ�Ñ�ÖlÛ©Ñ&Ö�Ù©Ë ä Ô&ËßÏ�Ø ç¶ô Ø3º ç · ç ÖøÕ�Ô�Ö�Ñ&å1Õ�Ø:*öÖ�Ù�ËñÔ�Ï�Ñ�*±{Õ���)lO�[�g���"Z0	)���±{��[�)l�bwe�����b�`
� x��¹X �P�w�O�[µ\	���[*©Û�Õ�Ú�Ö�ÌF�>��'^]����H ç í � íE��Ñ&Ö�Ì&Ì�*B�T'��' ç
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» ù¼� ¬Â¬^ð��½�tÿw� ± ìÒðeïÂî5¨

>�Þ�àÍàv@�Õ�å�Ö % ���Þ©Ø�Ô&Ê�Ö�Ñ Ô Õ�Ñ&à·ÖøÖ�ïbÖ�Ñ&Ø�Ù�Ï�Ñ�ÜAÖ�Ñ

��à�Õ ä ÖlÕ�Ø�ÙìÙ�Õ�Ô&ÖvÏ�Ü ï©ËßÑ�Ô&Ê % #�� ç �!� ç ��'è��,�ËÍØ3·]Ô�Ö æ Ñ�* �²Û�Û�Ö�Ñ ò Þ�ÌhÔ�Ñ&ËßÕ

¹�Ù�Þ ä Õ�Ô�ËÍÏ�Ø % |�Ï�àßÒ�Ì�Ì ä Ê�Þ�àßÖ � Ö�Ë ä Ê©Ñ�Õ�å�ËßØ�Ú
	ÐÞ�Ø�Ù©Ö�Ì&Ú æ å�Ø�Õ�Ì�ËßÞ�å ·�Ô�Ö æ Ñ
�½¾ 	þ¸ ò ÖøÖ�àßÌ²íÐÊ�Ö�å1ËÍÌ ä Ê�Ö 	ÐÖ�Ô�Ñ&ËÍÖ�ï�ÌhÔ�Ö ä Ê�Ø�ËßÒ

º½Õ*Ô�Þ�Ñ&Õ % &�Þ�Ø�Ög��'�'���*®& {jZt� � ���P¨ç�[Z0	l�µ���µhg±¿

ºóËÍàßËñÔ�Õ�Ñ æ Ì�Ö�Ñ�á]Ë ä Ö EÝä Ô ç ��'�'���ãVºóÕ æ �T'�'è,²@í	|í�ã Ù�Ö�ÜAÖ�Ø ä Ö ò Þ©Ì�Ô�Ñ�Ë�Õ�ØðÕ�Ñ�å æ
·]Ô&Þ�Ù�ËÍÖ�Ì % ��'�'è,2ã ��'�'�'�	ÐËßÏ ä Ê�Ö�å�ËßÌhÔ�Ñ æ *	�²Ø�ËÍá�Ö�Ñ�Ì&ËÍÔ æ Ï�Üª|�ËßÖ�Ø©Ø�Õ

ò Ù�Ù�Ñ&Ö�Ì&Ì % ô Ø�Ì�Ô&ËÍÔ&Þ©ÔyÜ �Þ�Ñ ¾ Ê�Ö�Ï�Ñ&Ö�Ô&ËßÌ ä Ê�ÖêíÐÊ�Ö�å1ËÍÖ
Ö �Õ�Ê�Ñ�ËßØ�Ú�Ö�Ñ&ÌhÔ�ÑF��
ò ã ����'��øÖ ËßÖ�Ø
Ú�ÎØM�Ô�ï�Ë ç Þ©Ø�ËÍá]ËßÖ ç Õ ä�ç Õ�Ô


