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Y[ZB\^]^_a`Obc]
d1e7fhg3iOj;iWkmlon^p;qriOjalsk^got+u'vwj;x7yMvzt|{1}~k�j��s��lsk^g^��iWpcfhx��sfhx7�rp;���3�se7k'g�f��s���
j��sfhpcx�g=�?e7k�lsk'p;x7k'q�j^���Wko}�j���p�lsk�y�pa��k�l=�se�kUp;�se�k�l����,i�i7�hfhn�j��sfhpcxzy�k^��k���p;iWk�lsg
n�j;x�y�k��skmlsqrf�x�k��?e�k�lsk"�se7k^f�l�j�i7i7�hfhn�ja�sf�p;x	qrpcg��)�hfh��k^���M�?fh�h��ls�7x�j;x7y�f�}=f��'lsk��
� �7f�lsk^g=iOjal��sfhn^�7��j�l?}~k�j��s��lsk^g?g��7i7i��hf�k^y����[pcx7���[pcx�k'p;l=�se�kUp;�se�k�l3p;}B�se�k'�ot+{�g^�vzt|{)fhg�km��iWk�n��sk�y��spM�Wk[}�j;g��sk�l��?fh�se�fhx j¡��j�ls�;k�q��7���sfhi�lsp�n^k^g�g�p�l���{¢�"e7j;g
q�j;x�� qrp;lskMiWpcfhx����£�sp;�¢iWpcfhx���j;xOy¤n�pc�h�hk^n��sfh��k�n�pcqrq���x7fhn�ja�sf�p;x¤pci��sfhpcx7g��seOj;x
t|uUv��|d1e7fhg"n�j�x¥�Wk�fhqriWp;l��¦j�x§��f�}'j�x j��h�cp;lsf��se�q¨fhgry�k^iWk�xOy�k�x§��pcx¥�se7k[k��§�
fhg��sk^x7n^k�p;}?j[g�iWk^n^f�j;�|n^pcqrq��7x�f�n^j��sfhpcx&pci��sf�p;x©�rvzt|{'j��hg�pzeOj�gU�se7krj��7fh�hfh�9�M�sp
g�iWk^n^f�}~��j��hpc�;fhn�j;�Bn�pcqrq���x7fhn�ja�sf�p;x[�sp;iWpc�hpc�����
t|uUvFfhg1�Wk����sk�l��?e7k^x�j;i�i7�hfhn�j��sfhpcx�g1�?fh�����Wk3ls�7x�pa��k�l=e�k��sk�lspc�;k^x7k�pc�7g=x�k����
�1p�ls��g^�+{¢�1e7j;g1�;p�p§y�fhx��sk�lspciWk�l¦j��7fh�hf����[�Wk�����k^k^x[y�f�ª�k�lsk�x§�1e7pcg��sg^�|t+u'vFj;�h�hpa�?g
�se7kry�k^��k^�hp;i7qrk^x��'p�}=}�j;�������sp;�hk�l¦j;x���j;i7i��hf�n^j��sfhpcx�g��se7j���n�j;x�g���ls�§fh��kre7p;g���p;l
�¦j;g��M}�j�f��h��lsk^g^�¡«�k�n�j;��g�k[�se�krt|uUv¬qrp§y�k^�+fhg����7fh����jalspc��xOy��se�kz­�®�¯m°�±�²c³|´r²cµ
¶¦· ®�¸W¹|n^p;x7n^k^i��'º�x7p��1i�lsk^g�k^x��1fhx��se7kovzt|{|qrp§y�k^�¼»m��f��=i�lspa��f�y�k^g1j)iWp��1k�l�}~�7��g�k��p;}+y§��xOj;qrfhn3lsk^g�pc��lsn^k)q�j;xOj��ck�l3j�xOy�i�lsp�n^k^g�g3n^pcx���lsp;�½}~�7x7nm�sf�p;x7g^�
¾�j�nme	�ot+{UeOj�g�f��sg��7x�f � ��k"g���lsk^x7���se7g�j;x7y��se7fhg'�?fh�h��lsk^q�j;fhx�g�p¡f�x��sp��se�k}�p�lsk^g�k^k�j��7�hk'}����s��lskc��¿ox7kUj�lsk�j�p�}B}����s��lskolsk�g�k�j�lsn¦ezfhg1�sp"g��s�Oy§�r�se7ko}~k�j;g�fh��f��hf����
p;}In�lsk�j��sfhx��"j)i�lspc��l¦j;qrqrfhx7��k^x§�§f�lspcx7qrk�x§�|�seOja�?j;�h�hp��?g3j;n^n^k�g�g?�sp)�se7k,�§fhl��s�7j;�
q�j;n¦e7fhx7k3}�k�ja�s��lsk^g3p;}|t+u'v�j�xOy��se�kUqrk^g�gsj��ck'iOj�g�g�fhx7�"}�k^j��s��lsk�g3p�}�vzt|{¦�

À[Á¨Â+Ã�Ä1Å=ÆMÇ¥È	ÉoÄ1Ê�Æ�Ã
ËUÌ�Í�Î�Í;Ï�Í�Ð7ÑoÍ;ÒzÍ�Î�Ó�Í�Ð©ÏaÍ)Ô�Õ+ÑmÌ�Í"Ö¥×3Ø�Ù¢Ö5ÍcÚmÚ�Û§Ó�Í�×=Û�Ú�ÚmÜ¼Ð�Ó[Ø�Ð�Ñ�Í�ÎmÕ¢Û�Ï�ÍcÝ?ÚmÞIÍ;ÏaÜ¼ß©Ï;Û�ÑmÜ~Ô�Ð

à á�â Ì½Û�Ú�Ï;Û§ã½ÚmÍ;ä¥ÒzÛ�ÐOå�Þ½ÎmÔ�Ó�Î^Û§ÒzÒzÍ�Î^ÚUÑmÔ�æ,Ô�Ð½äWÍ�Î�æ'Ì�ÍaÑ�Ì�Í�Î�Ñ�Ì�Í�å5ÚmÌ�Ô�ã�ç�ä¥æ'Î�Ü¼ÑmÍ�Ñ�Ì�Í�Ü~Î
Û§Þ�Þ�ç~Ü�Ï�Û�Ñ�Ü¼Ô�Ð½Ú�Ü¼Ð¤Ö¥×3Ø�Ô�Î"ã½ÚmÍ¡×?è�ÖéÙ¢×=Û�Î�Û�ç¼ç~Í�ç1è�Ü¼ÎmÑmã½Û�ç=Ö¥Û�Ï^Ì�Ü~Ð�Í�Ý à ê�â�ë ×?è�ÖìÜ�Ú�Ñ�Ì�Í
ÍaíWÜ~Ú¦ÑmÜ~Ð�Ó�ä�Í?Õ¢Û�ÏaÑmÔ�ÚsÑ^Û§Ð½ä�Û�Î�ä�Õ£Ô�Î�äWÜ�Ú¦ÑmÎ�Ü¼î�ã�ÑmÍ;ä[ÏaÔ�ÒzÞ�ã�ÑmÜ~Ð�Ó�Û�Ð½ärÖ¥×?Ø�Ü�Ú+îIÍ�Ü~Ð�Ó�ÑmÔ�ã�ÑmÍ;ä[Û�Ú
ÑmÌ�Í,Õ£ãWÑmã½ÎmÍoÒzÍ;Ú�ÚmÛ�Ó�Í?Þ½Û�ÚmÚmÜ~Ð�Ó�Ú¦Ñ�Û§Ð©ä�Û§Î^ä ë�ï ÎmÍ;ç~Û§ÑmÍcä�ÏaÔ�Ð½ÏaÍ;ÎmÐ�Ô�Õ�ã½ÚmÍ�Î^Ú|Ü�Ú|æ'Ì½ÍaÑmÌ½Í�Î�ÑmÌ�Í;å
ð�ñ+ò�ó�ôUõ�ö�÷9øzõ+ù^ô'ô�ú�ûcû�ö�÷¢ü�ýsþ�ó�ÿ&û�ù^÷9ü����¡ü�ò�ý���û�û���ó�ýsþ	�rù�ü�òcý�
)ù�ü9ó
�¦ù������só�ýsÿ��sýsô�ô9ú���û�÷9ö���÷�ù�
ö���ü�òcý������sý�ö����Iÿcý¦÷������+ýsô�ý¦ù^÷���ò �"!$# �%#'&�ýsû�ù^÷9ü�
'ýsÿ�ü'ö��(�Iÿ�ýs÷����)�Iú�ÿ�þ�ýs÷�*Bö�ÿaü�÷�ù���ü�&(�,+-�(*".�/0+

1�2 ���43�3�5 2 5Uõ|ó ü�ò76Oö)��ø;òcý¦ýsþ8�rù^÷¢ü�ó�ÿ9�Iÿ�ýs÷����:�+ýsô�ý¦ù^÷���ò�*Bö�÷�û§ö�÷�ù�ü9ó�ö�ÿ
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Ú¦Ì�Ô�ã�ç�äMÜ~Ð���Í;Ú¦Ñ3Ñ�Ì�Í�Ñ�Ü¼ÒzÍ"Û§Ð½ä&Í��BÔ�ÎmÑ3Ñ�Ô�Î�Í�æ'Î�Ü�Ñ�Í)Ñ�Ì�Í�Ü~ÎUÍaíWÜ~Ú¦ÑmÜ~Ð�Ó�×?è�Ö Û§Þ�Þ½ç¼Ü�Ï�Û§ÑmÜ~Ô�Ð½Ú3Ü¼Ð
Ö¥×?Ø ë
Ø�Ð[Ñ�Ì�Ü~Ú1Þ©Û§ÞIÍ�Î=æoÍUÛ�ä�äWÎ�Í;Ú�Ú�ÑmÌ�ÍcÚ¦Í��7ã�Í;Ú¦ÑmÜ~Ô�Ð©Ú1î7å�ÏaÔ�ÒzÞ½Û�ÎmÜ~Ð�Ó�ÑmÌ�ÍUÕ£ÍcÛ�Ñmã½ÎmÍcÚ�Úmã�Þ�Þ½ç¼Ü~Í;ä

î7å�×?è�Ö Û�Ð½ä[ÑmÌ�Í'Õ£ÍcÛ�Ñ�ã�ÎmÍcÚ=Ú¦ã½Þ�Þ�ç~Ü¼Ícäzî7å�Ö¥×?Ø1Û§Ð½äzÚmÌ�Ô�æ'Ü~Ð�Ó�ã½Ð½äWÍ�Î3æ'Ì�Ü~Ï^Ì¡ÚmÜ�Ñ�ã½Û�Ñ�Ü¼Ô�Ð½Ú
Ô�Ð�Í ï ×?Ø�Ò�Ü~Ó�Ì7Ñ&îIÍ5Õ¢Û���Ô�Î�Í;ä Ô���Í�Î¡Û�Ð�Ô§Ñ�Ì�Í�Î ë ×3ÎmÔ�Ó�Î^Û§ÒzÒzÍ�Î^Ú�Ï;Û§Ð ÑmÌ�Í;ÐQÛ�Ú�Ú¦ÍcÚmÚ�Ñ�Ì�Í
Ð�Í�Ícä�Ú'Ô§Õ�ÑmÌ�Í;Ü¼Î�Û§Þ�Þ�ç~Ü�Ï�Û�Ñ�Ü¼Ô�Ð�Û�Ð½ä�äWÍ;Ï�Ü~äWÍ�Û�Ï�Ï�Ô�Î^äWÜ¼Ð½Ó�ç~å ë

� Ô�ÒzÞ�ãWÑ�Í�Î	��Í�Ð©äWÔ�Î^Ú�Û�ÎmÍ[ä�ÎmÜ
��Í;Ð¥îOå	ÑmÌ�Í�Ð�Í�Ícä�Ú�Ô§Õ?Ñ�Ì�Í�Ü~Î�î½ã�å�Í;Î�Ú��IÚmÔ�ÒzÍ�Ô§Õ3æ'Ì�Ô�Ò
Ü¼Ð½ÚmÜ�ÚsÑ)Ô�Ð�×3è�Ö Û§Ð½ä�Ô§Ñ�Ì�Í�Î^ÚUÔ�Ð	Ö¥×?Ø ë ËUÌ½Í�Î�ÍaÕ£Ô�Î�Í
�WÛ�ç¼çBÑ�Ì�ÍrÒ¡Û��sÔ�Î���Í�Ð½äWÔ�Î�ÚoÌ½Û���Í�Ð½Ô�æ
ÏaÔ�ÒzÒzÜ¼Ñ¦ÑmÍcä¤ÎmÍcÚ¦Ô�ã�Î^ÏaÍ;Ú�Ñ�Ô¥Þ�Î�Ô��OÜ~äWÍzîIÔ§Ñ�Ì ×?è�Ö�Û�Ð½ä¤Ö¥×?Ø"Ô�Ð Ñ�Ì�Í�Ü~Î�ÚmåWÚsÑ�Í�Ò¡Ú ë ËUÌ�Ü�Ú
ÎmÍ;Ò�Ô���Í;Ú�ÏaÔ�Ð½ÏaÍ;ÎmÐ½Ú�Ô�ÕIÛ���Û§Ü~ç~Û�î�Ü~ç¼Ü¼Ñså�Û§Ð½ä�Úmã�Þ�ÞIÔ�ÎmÑ�Õ£Ô�Î=Í�Ü¼ÑmÌ�Í;Î?×?è�Ö Ô�Î1Ö�×?Ø�Û�Ð½ä�Û§ç~ç¼Ô�æ)Ú
ã½ÚUÑmÔ¡Ï�Ô�Ð½Ï�Í�Ð7ÑmÎ^Û�Ñ�Í�Ô�Ð�Ñ�Ì�Í"Õ£Í;Û§Ñmã�Î�Í;Ú'Û�Ð½ä�Ï�Û§Þ©Û§î�Ü~ç¼Ü¼ÑmÜ~Í;ÚoÑ�Ì½Û�Ñ�ä�Ü~Ú¦ÑmÜ~Ð�Ó�ã½Ü~ÚmÌ�ÑmÌ�Í;Ò ë

� Í¡Ì½Û���Í¡î©Í;Í�Ð¤Ü~Ð���Ô�ç
��Ícä�Ü~Ð¤ÑmÌ�Í�äWÍ;ÚmÜ¼Ó�Ð¤Ô§ÕUî©Ô�ÑmÌ ×?è�Ö Û§Ð½ä/Ö¥×3Ø ë ËUÌ�ÍMäWÍcÚ¦Ü~Ó�Ð
Þ�ÎmÔWÏ�Í;Ú�Ú[æUÛ�Ú��7ã�Ü�Ñ�Í�ä�Ü��BÍ�Î�Í�Ð7ÑzÜ¼Ð î©Ô�ÑmÌ Ï�Û�ÚmÍ;Ú�Û�Ú�æoÍ�Î�Í&Ñ�Ì�Í&Õ£ÔWÏ�ã½ÚzÛ§Ð½ä Ó�Ô�Û�ç~Ú[Ô§Õ)Ñ�Ì�Í
äWÍ;ÚmÜ¼Ó�Ð½Ú ë�� Ô�ÒzÍ�î©Û�Ï��OÓ�Î�Ô�ã�Ð©ä5Ò¡Û�ÑmÍ;ÎmÜ�Û§ç1æ'Ü~ç¼ç3Ì�Í�ç~Þ îIÍaÑmÑmÍ;Î�Ü¼ç~ç~ã½ÚsÑ�Î�Û§ÑmÍ�Ì�Ô�æF×3è�Ö�Û§Ð½ä
Ö¥×?ØoäWÜ��BÍ�Î�Û§Ð½ä�æ'ÌOå&Í;Û�Ï^Ì�Ì©Û�ÚoÕ£Í;Û§Ñmã�Î�Í;ÚoÑ�Ì�ÍrÔ§Ñ�Ì�Í�Î)ä�Ô7ÍcÚUÐ�Ô§Ñ ë

�zÁ����rÉ����[Å=Æ�È5Ã	Ç
ËUÌ�ÍräWÍ ��Í�ç~Ô�Þ�ÒzÍ�Ð7ÑUÔ§Õ=×?è�Ö Ú¦Ñ�Û�Î¦Ñ�Í;äMÜ~Ð�ÑmÌ�Í�Úmã�ÒzÒzÍ�Î'Ô�Õ ;�!#"
! æ'Ì�Í�Ð�è?Û§Ü�äWå � ã�Ð%$

äWÍ�Î^Û§Ò&��Û'Þ�Î�Ô§Õ£ÍcÚmÚmÔ�Î|Û§Ñ('?ÒzÔ�Îmå*))Ð�Ü
��Í;Î�ÚmÜ¼Ñså
�+�7Ü�ÚmÜ�Ñ�Í;ä-,�Û
�	.'Ü�äWÓ�Í0/�Û§ÑmÜ~Ô�Ð½Û�ç#1|Û�î©Ô�Î�Û§ÑmÔ�Îmå
ÑmÔ¥äWÔ¥Î�Í;ÚmÍ;Û�Î�Ï^Ì æ'Ü�Ñ�Ì ï ç�2�Í�Ü�ÚsÑ[Ô�Ð¤Ì�ÍaÑ�Í�Î�Ô�Ó�Í;Ð�Í�Ô�ã½Ú"äWÜ�ÚsÑ�ÎmÜ~î�ãWÑ�Í;ä/ÏaÔ�ÒzÞ�ãWÑmÜ~Ð�Ó ë ËUÌ�Í;å
Ð�Í�ÍcäWÍ;ä5Û�Õ£Î^Û§ÒzÍ�æoÔ�Î3�¡Ñ�ÔMÍaíWÞ�ç~Ô�Î�Í�ÑmÌ�Ü�Ú)Ð�Í;æ Û§Î�Í;ÛzÛ§Ð½ä5ÚmÔMäWÍ���Í�ç~Ô�ÞIÍ;ä�Ñ�Ì�Í[ÏaÔ�Ð½ÏaÍ;ÞWÑ�Ô�Õ
Û�×=Û�Î�Û�ç¼ç~Í�ç1è�Ü¼ÎmÑmã½Û�ç?Ö¥Û�Ï^Ì½Ü¼Ð�Í5Ù9×?è�Ö Ý à " �54 â�ë Ø�Ð ;+!
!'; �56oÔ�î/Ö¥Û�Ð½Ï^Ì�Í � Ù9Û	ÎmÍcÚ¦ÍcÛ§Î^Ï^Ì
Û�Ú�Ú¦ÔWÏaÜ�Û�Ñ�Í�Û§ÑoÑ�Ì�Í7))Ð�Ü
��Í;Î�ÚmÜ¼Ñså¡Ô§Õ�Ë�Í�Ð½Ð�Í;Ú�Ú¦Í;ÍcÝ8�sÔ�Ü~Ð�ÍcäMÑ�Ì�Í"ÎmÍcÚ¦ÍcÛ§Î^Ï^ÌMÛ§Ð½ä�Ü¼ÒzÞ�ç~Í�ÒzÍ;Ð�Ñ�Í;ä
Û�ÞIÔ�ÎmÑ�Û§î½ç¼Í#��Î�Ô�î�ã©ÚsÑ9��Í�Î^ÚmÜ¼Ô�Ð¡Ô§Õ�ÑmÌ½Í�×?è�Ö äWÍcÚ¦Ü~Ó�Ð Ù¢×?è�Ö áWë : Ý ë<; Û�Ï���=�Ô�Ð�Ó7Û§Î�Î�Û>�§æ'Ì�Ô
æoÛ�Ú�Û�ç~ÚmÔ¤Ü¼Ð?��Ô�ç
��Í;ä Ü¼Ð�Ô�ã�ÎzÌ�ÍaÑ�Í�Î�Ô�Ó�Í;Ð�Í�Ô�ã½ÚzäWÜ�ÚsÑ�ÎmÜ~î�ãWÑ�Í;ä�ÏaÔ�Ò�Þ½ãWÑmÜ~Ð�Ó¤ÎmÍcÚ¦ÍcÛ§Î^Ï^Ì5�?æUÛ�Ú
Ü¼Ð½Ú¦ÑmÎ�ã�ÒzÍ�Ð7Ñ^Û§ç1Ü¼Ð Ò¡Û@�OÜ¼Ð½Ó�×?è�Ö á�ë : Þ�ã�î�ç~Ü�Ï�Û§ç~ç~å¥Û���Û�Ü¼ç�Û§î½ç¼Í ë ËUÌ½Í�ã½ÚmÍ�Ô§Õ,×3è�Ö�Ó�ÎmÍ;æ
Î�Û�Þ�Ü~ä�ç¼å5æoÔ�Î�ç~ä�æ'Ü~äWÍ�Û�Ú"Ú�ÏaÜ~Í�Ð7ÑmÜ�ÚsÑ^Ú"Ú¦Þ�Î�Í;Û�ä5Ñ�Ì�Ízæ,Ô�Î�ä5Ô�Õ?ÑmÌ½Í�ã�ÑmÜ~ç¼Ü¼Ñså¥Ô§Õ,ÑmÌ�Ü�Ú"Ú¦Ô�Õ�ÑsæoÛ�ÎmÍ
ÑmÔMäWÔ¡ÏaÔ�ÒzÞ�ãWÑ�Û§ÑmÜ~Ô�Ð½Û�ç�ÎmÍcÚ¦ÍcÛ§Î^Ï^Ì ë

� Í�Ð7ÑmÎ^Û§ç'Ñ�Ô/ÑmÌ½Í äWÍcÚ¦Ü~Ó�Ð Ô�Õr×3è�Ö æUÛ�ÚMÑmÌ�Í¥Ð½Ô§ÑmÜ~Ô�Ð Ô�Õ[ÛBAC�OÜ~Î¦Ñ�ã½Û§ç�ÒzÛ�Ï^Ì�Ü~Ð�Í�DFE
Û/Ú¦Í�Ñ&Ô§Õ"Ì�ÍaÑ�Í�Î�Ô�Ó�Í�Ð�Í;Ô�ã½ÚzÌ�Ô7ÚsÑ^ÚMÏaÔ�Ð�Ð�ÍcÏ�ÑmÍcä î7å Û¤Ð�ÍaÑsæoÔ�Î3�/Ñ�Ì½Û�Ñ�Û�Þ�ÞIÍ;Û§Î^Úzç~Ô�Ó�Ü�Ï�Û�ç¼ç~å
ÑmÔ ÑmÌ�Í2ã½ÚmÍ�Î5Û�Ú�Û ÚmÜ¼Ð½Ó�ç~Í ç�Û§Î�Ó�Í¥Þ©Û§Î^Û§ç~ç¼Í;ç�Ï�Ô�ÒzÞ�ãWÑ�Í�Î ë ,�Ð�Í Û�Ú¦ÞIÍ;ÏaÑ�Ô�Õ�ÑmÌ�ÍG�OÜ¼ÎmÑmã©Û§ç
ÒzÛ�Ï^Ì�Ü~Ð�Í?æUÛ�Ú+Ì½Ô�æ/Þ½Û§Î^Û§ç~ç¼Í;ç�Ñ�Û�ÚC�WÚ|Íaí�Ï^Ì½Û§Ð½Ó�Í;ärä½Û�Ñ�Û ë Ø�Ð[×3è�Ö�Ñ�Ì�Ü�Ú|æUÛ�Ú�Û�Ï�Ï�Ô�ÒzÞ�ç~Ü~ÚmÌ�Ícä
ã½Ú¦Ü~Ð�Ó�ÚmÜ¼ÒzÞ�ç~Í'ÒzÍ;Ú�ÚmÛ�Ó�Í $�Þ½Û�ÚmÚmÜ~Ð�Ó�Ï�Ô�Ð½Ú¦ÑmÎ�ã½Ï�Ñ^Ú ë ËUÌ�Í;ÎmÍUæUÛ�Ú=ÛrÚ¦ÑmÎ�Ô�Ð�ÓräWÍcÚ¦Ü~ÎmÍoÑ�Ô7��Í�Í;Þ[Ñ�Ì�Í
×?è�Ö¨Ü~Ð7ÑmÍ;Î¦Õ¢Û�ÏaÍ)ÚmÜ¼ÒzÞ�ç~Í'ÑmÔ[ã½Ú¦Í)Û�Ð½äzã�Ð½ä�Í�Î^ÚsÑ^Û§Ð½ä ë ×1Ô�ÎmÑ�Û�î�Ü~ç¼Ü¼Ñså�æUÛ�Ú?Ï�Ô�Ð½ÚmÜ~ä�Í�Î�Í;ä�Ò[ã½Ï^Ì
Ò�Ô�ÎmÍ[Ü¼ÒzÞIÔ�ÎmÑ�Û§Ð7Ñ)Ñ�Ì½Û§Ð5ÞIÍ�ÎmÕ£Ô�Î�Ò¡Û§Ð½Ï�Í"Õ£Ô�Î�Ñsæ,ÔMÎ�Í;Û�Ú¦Ô�Ð½Ú�H3ÏaÔ�Ò�Ò�ã�Ð�Ü�Ï�Û§ÑmÜ~Ô�Ð¥Û�Ï�ÎmÔ7ÚmÚoÑ�Ì�Í
Ü¼Ð7ÑmÍ;ÎmÐ½ÍaÑ1æoÛ�Ú�Úmç~Ô�æ7I§Û§Ð½äJ�§ÑmÌ�ÍoÎmÍcÚ¦ÍcÛ§Î^Ï^Ì�æUÛ�Ú|Õ£ÔOÏ�ã½ÚmÍ;ä�Ô�Ð[Þ�Î�Ô�î½ç¼Í;ÒzÚ�æ'Ü¼ÑmÌzÚmÏ;Û§ç~Ü¼Ð½Ó>�cÕ¢Û§ã�ç¼Ñ
ÑmÔ�ç~Í�Î^Û§Ð©ÏaÍ
�WÛ�Ð½ä�Ì�ÍaÑ�Í�Î�Ô�Ó�Í;Ð�Í�Ü¼Ñså¡Ô§Õ�ÑmÌ½Í7�7Ü~ÎmÑmã½Û�ç�ÒzÛ�Ï^Ì�Ü~Ð�Í ë
ï Ú¡Ñ�Ì�Í¤×?è�Ö ã©Ú¦Í;Î�î½Û�Ú¦Í�Ó�Î�Í�æ Ü¼Ð7ÑmÔ ÑmÌ�Í�ÑmÌ�Ô�ã½Ú�Û§Ð½ä�Ú��)Û Ï�Ô�Ð½Ú�ÏaÜ~Ô�ã©Ú¡Í��BÔ�ÎmÑ�æUÛ�Ú

ÒzÛ�äWÍ�ÑmÔ&��Í;Í�Þ�ÑmÌ�ÍM×3è�Ö ï ×?Ø�î½Û�Ï��OæUÛ§Î^ä�Ú�Ï�Ô�ÒzÞ½Û§ÑmÜ~î�ç¼Í¡ÚmÔ&Ñ�Ì½Û�Ñ�Û�ç¼ç=Í�íOÜ�Ú¦ÑmÜ~Ð�Ó5×?è�Ö
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×?è�ÖL��Í�Î^Ú¦Ü~Ô�Ð á ÎmÍ;ç¼ÍcÛ�ÚmÍ;ÚrÛ§Î�Ízî½Û�Ï��OæUÛ§Î^ä�Ú"ÏaÔ�Ò�Þ©Û�ÑmÜ~î�ç~Í
��Û�Ú�Û�ÎmÍ¡Û§ç~ç3×3è�ÖL��Í;Î�ÚmÜ¼Ô�Ð ê
ÎmÍ;ç¼ÍcÛ�ÚmÍ;Ú ë ×?è�Ö ê�ë : æoÛ�ÚUÎmÍ;ç¼ÍcÛ�ÚmÍ;ä�Ü¼Ð ;+!
! ê æ'Ü¼ÑmÌ¥ÛMÏ�Ô�ÒzÞ�ç~ÍaÑ�Í�ç~å&Ð�Í;æ ï ×?Ø ë ËUÌ½Í ï ×3Ø
Ï^Ì½Û§Ð�Ó�Í3Û§Ð©ärÐ�Í�æ äWÍ;ÚmÜ¼Ó�Ðræ,Í;ÎmÍ,ÎmÍ+�7ã�Ü¼Î�Í;ä�Ñ�Ô�Í;Ð½Û§î�ç~Í,Û�×?è�ÖwÛ§Þ�Þ½ç¼Ü�Ï�Û§ÑmÜ~Ô�ÐrÑ�Ô�Î�ã�Ð[Û�Ï�ÎmÔ7ÚmÚ
Û-�OÜ~Î¦Ñ�ã½Û§ç�Ò¡Û�Ï^Ì�Ü¼Ð½Í"Ï�Ô�ÒzÞIÔ�ÚmÍ;ä�Ô§Õ1Ò[ã�ç¼ÑmÜ~Þ�ç~Írç~Û�ÎmÓ�Í�Ò�ã�ç�Ñ�Ü¼Þ½ÎmÔWÏaÍcÚmÚmÔ�Î^Ú ë

á



ËUÌ�Í�×3è�Ö ï ×3Ø)Ì½Û�Ú"Ï�Ô�Ð7ÑmÜ~ÐOã�Ô�ã½Úmç~å�Í���Ô�ç ��Í;ä¥Ô���Í�Î�ÑmÌ�Ízå�ÍcÛ§Î^Ú)Ñ�Ô5ÚmÛ§ÑmÜ�ÚsÕ£å5ã½ÚmÍ�Î"Î�Í�$
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äWÍaÑ�Í�Î�Ò�Ü~Ð�ÍcÚ'Û���Û�Ü¼ç�Û§î½ç¼Í"Î�Í;ÚmÔ�ã�Î^ÏaÍcÚ ë
Ø�Ð�Ñ�Ì�Í)ÚmÍ;Ï�Ñ�Ü¼Ô�Ð½Ú�ÑmÌ©Û�Ñ=Õ£Ô�ç~ç~Ô�æ7�§æ,Í)ä�Ü~Ú�Ïaã½Ú�Ú�ÑmÌ½Í'ÒzÛ@�sÔ�Î1Õ£ÍcÛ�Ñmã½ÎmÍ'äWÜ �IÍ;ÎmÍ;Ð½ÏaÍcÚ=îIÍaÑsæoÍ�Í�Ð

Ö¥×?ØoÛ§Ð½ä	×?è�Ö ë

�¡Á��$Æ[Å�Ä �
	5Ê���Ê�Ä�
����)Å��1È�� Â+Ã�Ä��)Å=Æ����)Å<�
	5Ê��;Ê^Ä�

�)ÍaÑ�Í�Î�Ô�Ó�Í�Ð�Í;Ü�Ñså Ü~Ú î©ÍcÏaÔ�Ò�Ü~Ð�ÓQÜ~Ð½Ï�ÎmÍcÛ�ÚmÜ¼Ð�Ó�ç¼å Ü¼ÒzÞIÔ�ÎmÑ�Û�Ð�Ñ Õ£Ô�Î Ì�Ü¼Ó�Ì ÞIÍ�ÎmÕ£Ô�Î�ÒzÛ�Ð½ÏaÍ

ÏaÔ�ÒzÞ�ã�ÑmÜ~Ð�Ó ë Ö�Û�Ú�Ú¦Ü
��Í;ç¼å�Þ½Û§Î^Û§ç~ç~Í�ç+Þ�Î�ÔWÏaÍcÚmÚmÔ�Î^Ú)Û§Þ½Þ©ÍcÛ§Î)Ñ�ÔMîIÍ�Û&ä�å7Ü~Ð�ÓMî½ÎmÍ;Í;äJ�Iç¼ÍcÛ�äWÜ~Ð�Ó
ÚmÏ�Ü¼Í;Ð�Ñ�Ü~Ú¦Ñ�ÚUæ'Ü¼ÑmÌ5ÚmÍ�Î�Ü¼Ô�ã½ÚUÏaÔ�Ò�Þ½ãWÑ�Û§ÑmÜ~Ô�Ð½Û�çIÐ½Í�Í;ä½ÚUÑmÔzç~Ô7Ô#�zÑmÔ�æUÛ§Î^ä�ÚUÏaç~ã½Ú¦ÑmÍ�Î^ÚoÔ§Õ=Ú¦Ò¡Û�ç¼ç~Í�Î
Ò[ã�ç¼ÑmÜ~Þ�Î�ÔOÏ�Í;Ú�Ú¦Ô�Î�Ú[ÏaÔ�Ð½Ð�Í;ÏaÑmÍ;ä î7å2Ð�Í;æ Ì�Ü¼Ó�Ì%$�Ú¦ÞIÍ�Ícä/Ð�ÍaÑsæoÔ�Î3�WÚ ë Ö�Û§ÐOå Ô�ÎmÓ7Û§Ð�Ü��;Û§ÑmÜ~Ô�Ð½Ú
Û§ç~ÎmÍcÛ�äWå ã½Ú¦Í�Û ��Û§Î�Ü¼Í�Ñså Ô�Õ'ä�Ü��BÍ�Î�Í�Ð7Ñ�Ï�Ô�ÒzÞ�ãWÑ�Ü¼Ð½Ó�Ú¦åWÚ¦ÑmÍ;ÒzÚ[Ü¼Ð ÑmÌ�Í&Õ£Ô�Î�Ò Ô�Õ�äWÜ��BÍ�Î�Í�Ð7Ñ
Þ©Í;Î�ÚmÔ�Ð½Û�ç�Ï�Ô�ÒzÞ�ãWÑ�Í�Î^Ú&Ô�Î�æoÔ�Î3�WÚsÑ^Û�Ñ�Ü¼Ô�Ð½ÚMÔ�ÐQÑmÌ½Í�Ü~Î�Í;ÒzÞ�ç¼Ô�å�Í�ÍcÚ��UäWÍ;Ú �WÚ ë Ø�Ð7ÑmÍ;Ó�Î^Û�Ñ�Ü¼Ð�Ó
ÑmÌ�ÍcÚ¦Í�äWÍ;Ú �7ÑmÔ�Þ ÒzÛ�Ï^Ì�Ü~Ð�Í;Ú�Û§Ð½ä/ã�ÑmÜ~ç¼Ü���Ü~Ð�Ó ÑmÌ�Í;Ü¼Î�ã�ÐOã½ÚmÍ;ä Ï�åOÏ�ç¼ÍcÚ�Ï;Û§Ð/îIÍ�Û�Ð Í��BÍ;ÏaÑmÜ
��Í
æoÛ�å Ô§Õ'Ô�îWÑ^Û§Ü~Ð�Ü~Ð�Ó5ÎmÍcÛ�ÚmÔ�Ð½Û�î�ç~ÍzÏ�Ô�ÒzÞ�ãWÑ^Û�Ñ�Ü¼Ô�Ð½Û§ç?ÞIÔ�æoÍ�Î ë ×=Û§Î^Û§ç~ç~Í�ç?ÚmÔ§Õ�ÑsæUÛ§Î�ÍzÚmåWÚsÑ�Í�Ò¡Ú
ÑmÌ�Í;ÎmÍ�Õ£Ô�Î�Í�Ð�Í;Í;ä&ÑmÔzÛ�Ï�Ï�Ô�ÒzÒzÔWä�Û�Ñ�Í�ÍaíWÍcÏaãWÑ�Ü¼Ô�Ð&Ô�Ð�Ò¡Û§ÐOå¡äWÜ��BÍ�Î�Í�Ð7Ñ���Í;Ð½äWÔ�ÎoÞ�ç�Û�ÑmÕ£Ô�Î�ÒzÚ ë
Ø�ÐQÛ�ä�äWÜ¼ÑmÜ~Ô�Ð�Ñ�Ô Î�ã�Ð�Ð�Ü~Ð�Ó Ô�ÐQÖ¥×3×,Ú �'×?è�Ö Û§Ð½ä ÚmÔ�ÒzÍ¥Ü~ÒzÞ�ç~Í�ÒzÍ�Ð7Ñ�Û§ÑmÜ~Ô�Ð½Ú&Ô§Õ�Ö¥×3Ø
Û§ç~ÎmÍcÛ�äWå¡æoÔ�Î3�¡Ô�Ð	Ð�Í�Ñsæ,Ô�Î ��Í;ä&Ï�ç¼ã©ÚsÑ�Í�Î^Ú,Ô�Õ�Ò¡Û�Ï^Ì�Ü¼Ð½Í;Ú ë
ËUÌ�Í�Ö�×?Ø�Ü~Ð7ÑmÍ�ÎmÕ¢Û�Ï�Í�æUÛ�Ú�äWÍ���Í�ç~Ô�ÞIÍ;ä æ'Ü�Ñ�Ì Ñ�Ì�Í	Ü¼Ð7Ñ�Í�Ð7Ñ�Ô�Õ�Í;Ð½ÏaÔ�Ò�Þ©Û�Ú�Ú¦Ü~Ð�Ó Û�ç¼çUÔ�Õ

ÑmÌ�Í	ÒzÍ;Ú�ÚmÛ�Ó�Í $�Þ½Û�ÚmÚmÜ~Ð�Ó�ÏaÔ�Ð½Ú¦ÑmÎ�ã½Ï�Ñ^Ú�Û�Ð½ä Õ£Í;Û�Ñ�ã�Î�Í;Ú�Ô§Õ	��Û�ÎmÜ~Ô�ã©Ú�Ö�×3× Û§Ð½ä Ð�ÍaÑsæoÔ�Î3��Ícä
Ïaç~ã½ÚsÑ�Í�Î^Ú�ÚmÔ)Ñ�Ì½Û�Ñ1Þ�Î�Ô�Ó�Î�Û�ÒzÚ+æ,Ô�ã�ç~ä[ÍaíWÍ;Ï�ãWÑmÍ,Ô�Ð�ÍcÛ�Ï^ÌrÑsåOÞIÍ,Ô�Õ©ÚmåOÚ¦ÑmÍ;Ò ë ËUÌ�Í����! �#"%$'&)(*& �,+
Û�Ï^Ì�Ü~Í ��Í;ä¤îOå/Ö¥×?ØrÒzÍ;Û�Ð½Ú[ÑmÌ½Û§Ñ�Û¥Þ½ÎmÔ�Ó�Î^Û§Ò æ'Î�Ü¼Ñ¦ÑmÍ;Ð Õ£Ô�Î�Ô�Ð�Í&Û§Î^Ï^Ì�Ü¼ÑmÍcÏ�Ñmã½ÎmÍ&Ï;Û§Ð îIÍ
ÏaÔ�Þ½Ü¼ÍcäMÑ�ÔMÛ�ÚmÍ;Ï�Ô�Ð½ä�Û§Î^Ï^Ì�Ü¼ÑmÍcÏ�Ñmã½ÎmÍ#�OÏ�Ô�ÒzÞ�Ü~ç¼Ícä	Û§Ð½ä�ÍaíWÍ;Ï�ãWÑmÍcä�æ'Ü�Ñ�Ì�Ô�ãWÑ)ÒzÔWäWÜ¼ß©Ï�Û§ÑmÜ~Ô�Ð ë
×?è�Ö�Û§ç�ÚmÔ�Úmã�Þ�ÞIÔ�ÎmÑ�Ú�Ñ�Ì�Ü~Ú�ç¼Í���Í�ç=Ô�Õ,ÞIÔ�ÎmÑ�Û�î�Ü¼ç~Ü¼Ñså
�+î�ã�Ñ�ÍaíWÞ½Û§Ð©ä�Ú�ÑmÌ�ÍMä�Íaß½Ð�Ü¼ÑmÜ~Ô�Ð¤Ô�Õ

Þ©Ô�Î¦Ñ^Û§î�ç~ÍzÑmÔ¥Ü~Ð½Ï�ç¼ã½ä�Í-&).�� �' /� ���' 0"%$'(�� ë ×3è�Ö Þ�Î�Ô�Ó�Î�Û�ÒzÚ"ÚmÜ¼ÒzÜ~ç~Û�Îmç~å Ï;Û§Ð¤îIÍ&ÏaÔ�Þ�Ü¼Ícä2ÑmÔ
äWÜ��BÍ�Î�Í�Ð7Ñ'Û§Î^Ï^Ì�Ü¼ÑmÍ;ÏaÑmã�Î�Í;Ú���Ï�Ô�ÒzÞ�Ü~ç¼Ícä&Û�Ð½ä¡ÍaíWÍcÏaãWÑ�Í;äMæ'Ü¼ÑmÌ½Ô�ãWÑUÒzÔOä�Ü�ß©Ï;Û�Ñ�Ü¼Ô�Ð ë �)Ô�æoÍ ��Í;Î��
ÑmÌ�Í)Î�Í;Úmã�ç¼ÑmÜ~Ð�Ó�×?è�Ö¨ÍaíWÍ;Ï�ãWÑ�Û�î�ç~Í;Ú?Ï;Û§Ð¡Û§ç�Ú¦Ô213�!4�4 	5.6&713" � �98�& �): �3";13:<� �=: �� ë Ø�Ð¡Ô§ÑmÌ½Í�Î
æ,Ô�Î�ä�Ú���Û§Ð[Ö¥×3Ø+Û§Þ�Þ½ç¼Ü�Ï�Û§ÑmÜ~Ô�Ð[Ï;Û§Ð�Î�ã�Ð5�§Û�Ú|Û)æ'Ì½Ô�ç~Í
��Ô�Ð[Û�ÐOå"ÚmÜ~Ð�Ó�ç~Í,Û�Î�Ï^Ì�Ü¼ÑmÍcÏ�Ñ�ã�ÎmÍ,Û§Ð½ärÜ�Ú
Þ©Ô�Î¦Ñ^Û§î�ç~Í�Ü~ÐMÑ�Ì½Û�Ñ)ÚmÍ�Ð½ÚmÍ ë 6oãWÑ)Û�×?è�Ö Þ�Î�Ô�Ó�Î^Û§Ò�Ï�Û�Ð&îIÍ"Þ©Ô�Î¦Ñ�Í;äMÌ½ÍaÑmÍ;ÎmÔ�Ó�Í;Ð�Í�Ô�ã½Ú¦ç~å�ÑmÔ
Îmã�Ð¡Ï�Ô7Ô�Þ©Í;Î�Û§ÑmÜ
��Í;ç¼å�Û�ÏaÎ�Ô�Ú�Ú�Û�ÐOå�ÚmÍaÑ?Ô§Õ�äWÜ �IÍ;ÎmÍ;Ð7Ñ3Û§Î^Ï^Ì�Ü�Ñ�Í;ÏaÑmã�Î�Í;Ú=Û§Ñ=ÑmÌ�Í)Ú�Û§ÒzÍUÑmÜ~ÒzÍ�Ù£Ü ë Í ë
Ü¼Ð7ÑmÍ;ÎmÔ�Þ©Í;Î�Û§ÑmÍ�Ý ë � Ì�Ü¼ç~Í�ÑmÌ�ÍzÖ¥×?Ø)Ú¦Ñ�Û�Ð½ä�Û�Î�ä¥ä�Ô7ÍcÚ�Ð½Ô§Ñ"Þ�ÎmÔ�Ì�Ü~î�Ü�Ñ"Ú¦ã©Ï^Ì�Ì�Í�ÑmÍ�Î�Ô�Ó�Í�Ð�Í;Ô�ã½Ú
ÏaÔOÔ�ÞIÍ�Î^Û�Ñ�Ü¼Ô�Ð5�?Ü¼Ñ¡ä�Ô7ÍcÚzÐ�Ô§Ñ¡Î�Í��7ã�Ü~ÎmÍ�Ü�Ñ ë /)Ô§Ñ�Ì�Ü~Ð�Ó¤Ü¼Ð ÑmÌ�Í5Ö¥×3Ø[Ú¦Ñ�Û§Ð©ä�Û§Î^ä äWÍcÚmÏ�ÎmÜ~îIÍ;Ú
ÏaÔOÔ�ÞIÍ�Î^Û�Ñ�Ü¼Ô�Ð�Û�ÏaÎ�Ô�Ú�ÚzÌ�ÍaÑ�Í�Î�Ô�Ó�Í�Ð�Í;Ô�ã½ÚzÐ�Í�Ñsæ,Ô�Î �WÚMÛ�Ð½ä Û§Î^Ï^Ì�Ü¼ÑmÍcÏ�Ñmã½ÎmÍcÚ ë�ï Ð½ä ÑmÌ�Í;ÎmÍ¥Ü�Ú
Ð�Ô Ü~ÒzÞ©Í�Ñmã½Ú�Õ£Ô�Î�Ô�Ð�Í ��Í�Ð½ä�Ô�Î�Ñ�Ô Ò¡Û
��Í&Ü¼Ñ�ÚzÖ¥×3ØrÜ¼ÒzÞ�ç~Í�ÒzÍ;Ð�Ñ^Û�Ñ�Ü¼Ô�Ð Úmç¼Ô�æoÍ�Î�Ü¼Ð Ô�Î^äWÍ�Î

4



ÑmÔ Û�ç¼ç~Ô�æwÛ5ã½ÚmÍ�Î�ÑmÔ ã½ÚmÍ�Û�Ð�Ô§Ñ�Ì�Í�Î-��Í�Ð©äWÔ�Î � Ú[Ò¡Û�Ï^Ì�Ü~Ð�Í ë /)Ô�Ð�Í&Ô�Õ'ÑmÌ�Í�ÍaíWÜ�ÚsÑ�Ü¼Ð½Ó Ö¥×3Ø
Ü¼ÒzÞ�ç~Í�ÒzÍ�Ð7Ñ^Û�ÑmÜ~Ô�Ð©Ú'Ï�Û§Ð	Ü~Ð7ÑmÍ�Î�Ô�ÞIÍ�Î^Û�Ñ�Í ë
ËUÌ�Í�Î�Í[æoÔ�ã�ç�ä¥Ð½Í�Í;ä¥ÑmÔ�î©Í¡Û�Ð�Ô§Ñ�Ì�Í�Î"ÚsÑ^Û§Ð½ä½Û§Î^ä E	Ô�Ð�Í�Õ£Ô�Î"Ü¼Ð7ÑmÍ;ÎmÔ�Þ©Í;Î�Û�î�Ü~ç¼Ü¼Ñså ë Ö¥×3Ø

æ,Ô�ã�ç~ä Ð�Í;Í;ä ÑmÔ Ï^Ì½Í;Ï�� Ñ�Ì�Í¥äWÍcÚsÑ�Ü¼Ð½Û§ÑmÜ~Ô�Ð�Ô§Õ"Í ��Í�Î�å ÒzÍ;Ú�ÚmÛ�Ó�Í5Û§Ð©ä ä�ÍaÑmÍ;ÎmÒzÜ~Ð�Í¥Ü¼Õ�Ñ�Ì�Í
äWÍ;Ú¦ÑmÜ~Ð½Û�Ñ�Ü¼Ô�ÐrÑ�Û�ÚC�"Ü�Ú|Ô�ÐrÑmÌ½ÍoÚ�Û§ÒzÍ?Ì�Ô7ÚsÑ�Ô�Î�Ô�Ð[ÚmÔ�ÒzÍ?Ô�ÑmÌ�Í;Î�Ì½Ô�Ú¦Ñ ë Ø�Õ©Ü�Ñ1Ü~Ú�Ô�Ð�Ú¦Ô�Ò�Í3Ô§ÑmÌ½Í�Î
Ì�Ô�Ú¦Ñ��Wæ'Ü¼ÑmÌ�ÑmÌ©Û�Ñ ��Í;Ð½äWÔ�Î�� ÚUÖ¥×?Ø,Ü¼ÒzÞ�ç~Í�ÒzÍ�Ð7Ñ^Û�ÑmÜ~Ô�Ð8�WÑmÌ�ÍrÒzÍcÚmÚ�Û§Ó�Í�Ò�ã½ÚsÑ'îIÍ�ÏaÔ�Ð���Í�ÎmÑmÍcä
Ü¼Ð7ÑmÔ¡Û�Õ£Ô�ÎmÒ¡Û�ÑUÑ�Ì½Û�Ñ�Ï;Û§Ð�î©Írã�Ð©äWÍ�Î^ÚsÑ�ÔOÔOä�îOå¡ÑmÌ½ÍrÔ§ÑmÌ½Í�Î)Ö¥×3Ø ��Í�Î^Ú¦Ü~Ô�Ð ë
ËUÌ�ÍMç�Û�Ï���Ô�Õ)Ö¥×?Ø � Ú � Í�íOÜ~î�Ü~ç¼Ü¼Ñså2Ü¼Ð¤Ñ�Ì�Ü~Ú�Ú�ÏaÍ�Ð©Û§Î�Ü¼Ô5ÏaÔ�ÒzÍ;Ú"Õ£Î�Ô�Ò ÑmÌ�Í�Þ�Î�Í�$�Í�ÒzÞWÑmÜ
��Í

Þ�ÎmÜ~Ô�Î�Ü¼Ñså�Ô�Õ|Þ©Í;Î¦Õ£Ô�ÎmÒ¡Û�Ð½ÏaÍ�Ü¼ÐMÜ¼Ñ�ÚUäWÍcÚ¦Ü~Ó�Ð ë ËUÌ½Í�îIÍ;Ú¦ÑoæUÛ�å�ÑmÔ�ÒzÛ
��Í�Û�ÒzÍ;Ú�ÚmÛ�Ó�Í $�Þ½Û�ÚmÚmÜ~Ð�Ó
Þ�ÎmÔ�Ó�Î^Û§Ò Õ¢Û�ÚsÑ+Ô�Ð�Û§ÐOå�ÚmÜ~Ð�Ó�ç~Í?Û§Î^Ï^Ì�Ü¼ÑmÍ;ÏaÑmã�Î�Í1Ü~Ú+ÑmÔ)Ú¦ÑmÎ�Í;Û�Ò�ç~Ü~Ð�Í1ÑmÌ�Í3ã�Ð½äWÍ;Îmç~åOÜ¼Ð�Ó�ç¼Ü~î�Î^Û§Î�å'ÑmÔ
ã½Ú¦Í'Ð©Û�ÑmÜ
��ÍUÌ½Û�Î�ä�æoÛ�ÎmÍoÛ§Ð½ä�Í�ç~Ü~Ò�Ü~Ð½Û§ÑmÍ)Û§ÐOå�ã½Ð�Ð�Í;Ï�Í;Ú�ÚmÛ�ÎmåræUÛ�Ú¦ÑmÍoÕ£Ô�Î1ÑmÌ½Û§Ñ3Û§Î^Ï^Ì�Ü�Ñ�Í;ÏaÑmã�Î�Í ë
��Ô�Î¡Í�í�Û§ÒzÞ�ç~Í
�3Ü¼Õ�Û¤Ï�Í�ÎmÑ�Û§Ü~Ð�Û§Î^Ï^Ì�Ü�Ñ�Í;ÏaÑmã�Î�Í�Þ½ÎmÔ��OÜ�äWÍ;Ú�Ú¦Ô�ÒzÍ�î½ã�Ü¼ç¼ÑC$�Ü~Ð ÒzÍcÏ^Ì½Û§Ð�Ü�ÚmÒ Õ£Ô�Î
î�ÎmÔ7Û�ä�Ï;Û�Ú¦ÑmÜ~Ð�Ó5ÒzÍ;Ú�ÚmÛ�Ó�ÍcÚ �|ÑmÌ�Í�Ö¥×?ØrÜ~ÒzÞ�ç¼Í;ÒzÍ�Ð7Ñ�Û§ÑmÜ~Ô�Ð ÚmÌ�Ô�ã�ç�ä/ã½ÚmÍ¡Ñ�Ì½Û�Ñ�Ò�ÍcÏ^Ì½Û§Ð½Ü~ÚmÒ
äWÜ¼Î�Í;ÏaÑmç~å ë �)Ô�æoÍ ��Í�Î+��ã©Ú¦Ü~Ð�Ó¥Ñ�Ì½Û�ÑzÐ½Û§ÑmÜ
��Í&ÒzÍcÏ^Ì½Û§Ð�Ü�ÚmÒ Ò¡Û
��Í;Ú�Ü¼Ñ�ÒzÔ�Î�Í�ä�Ü��MÏaã½ç�Ñ¡Û§Ð½ä
ç¼ÍcÚmÚ�Í��MÏ�Ü¼Í;Ð�Ñ�ÑmÔ�ã½ÚmÍ[î�Î�Ô�Û�ä�Ï�Û�ÚsÑ�Õ£ã�Ð½ÏaÑmÜ~Ô�Ð½Ú�ÑmÔ	ÚmÍ�Ð½ä�Ò�ÍcÚmÚ�Û§Ó�Í;Ú)ÑmÔ�Ì�Ô�Ú¦Ñ�Ú�Ô§ÕoäWÜ��BÍ�Î�Í�Ð7Ñ
��Í�Ð©äWÔ�Î^Ú,ÑmÌ½Û§Ñ�äWÔzÐ�Ô§Ñ�Úmã�Þ�ÞIÔ�ÎmÑUÑmÌ�ÍrÒzÍ;Ï^Ì©Û§Ð�Ü�Ú¦Ò ë
ËUÌ�Í�×3è�ÖìÚ¦Ô�ç¼ãWÑ�Ü¼Ô�Ð5ÑmÔ�ÑmÌ½Ü~Ú"Þ�Î�Ô�î½ç¼Í;Ò Ü�Ú�ÑmÔ	ÚmÛ�ÏaÎ�Ü�ßIÏaÍ�ÚmÔ�ÒzÍ�Þ©Í;Î¦Õ£Ô�ÎmÒ¡Û�Ð½ÏaÍ�Ü¼Ð�Õ¢Û�$

��Ô�Î[Ô§Õ'ÑmÌ½Í � Í�íOÜ~î�Ü~ç¼Ü¼Ñså2ÑmÔ2ÏaÔ�ÒzÒ�ã�Ð�Ü�Ï�Û�Ñ�Í&Û�Ï�ÎmÔ7ÚmÚ[Û§Î^Ï^Ì�Ü�Ñ�Í;ÏaÑmã�Î^Û§ç?îIÔ�ã½Ð½ä�Û§Î�Ü~Í;Ú ë � Ì�Í�Ð
ÏaÔ�ÒzÒ�ã�Ð�Ü�Ï�Û�Ñ�Ü¼Ð½ÓMç¼ÔWÏ;Û§ç~ç¼å�Ô�Î�ÑmÔ�Û�Ð�Ô§Ñ�Ì�Í�Î�Ì�Ô�Ú¦Ñ�Ô�Õ?Ü~äWÍ;Ð7ÑmÜ�Ï�Û§ç�Û§Î^Ï^Ì�Ü¼ÑmÍ;ÏaÑmã�Î�Í
�I×?è�Ö ã½ÚmÍ;Ú
ÑmÌ�Í�Ð©Û�ÑmÜ
��Í�ÏaÔ�ÒzÒ�ã�Ð�Ü�Ï�Û�Ñ�Ü¼Ô�Ð�Õ£ã�Ð½Ï�Ñ�Ü¼Ô�Ð½Ú<�sã©ÚsÑ�ç~Ü
��Í[Ö¥×3Ø ë � Ì�Í;Ð¥ÏaÔ�ÒzÒ�ã�Ð�Ü�Ï�Û�Ñ�Ü¼Ð½ÓzÑmÔ&Û
äWÜ��BÍ�Î�Í�Ð7ÑzÛ§Î^Ï^Ì�Ü�Ñ�Í;ÏaÑmã�Î�Í
�1×?è�Ö�ã½ÚmÍ;ÚrÑ�Ì�Í�Ú¦Ñ�Û�Ð½ä�Û�Î�ä¤Ð�Í�Ñsæ,Ô�Î �¤ÏaÔ�ÒzÒ[ã�Ð�Ü�Ï�Û§ÑmÜ~Ô�Ð2Õ£ã�Ð½Ï�$
ÑmÜ~Ô�Ð½Ú ë 6oÍ;Ï;Û§ã½ÚmÍ"ÑmÌ½Í�×3è�Ö ç~Ü¼î½Î�Û�Îmå�Ò[ã½Ú¦Ñ�äWÍ�ÑmÍ;ÎmÒzÜ~Ð�Í�Õ£Î�Ô�Ò ÑmÌ½Í�äWÍcÚsÑ�Ü¼Ð½Û§ÑmÜ~Ô�Ð¥Ô�Õ?Í;Û�Ï^Ì
Ò�ÍcÚmÚ�Û§Ó�Ízæ'Ì�ÍaÑ�Ì�Í�ÎrÑ�Ô5ã½ÚmÍzÑmÌ�ÍMÐ©Û�ÑmÜ
��Í¡Ô�ÎrÐ�ÍaÑsæoÔ�Î3��Ï�Ô�ÒzÒ[ã�Ð½Ü~Ï;Û�ÑmÜ~Ô�Ð8�+ÑmÌ½Í�Î�Í¡Ü~Ú�ÚmÔ�ÒzÍ
Ú¦Ò¡Û§ç~ç�Ô���Í;ÎmÌ½Í;Û�ä&Ü¼Ð©Ïaã�Î�ÎmÍcä ë
×?è�Ö Û�Ð½ä¡Ö¥×3Ø1Û�ç~ÚmÔ�äWÜ �IÍ;Î,Ü~ÐzÑmÌ½Í�Ü~ÎoÛ�Þ�Þ�Î�Ô�Û�Ï^Ì�ÑmÔ[ç~Û�Ð�Ó�ã½Û�Ó�Í'Ü~Ð7ÑmÍ�Î�Ô�ÞIÍ�Î^Û§î½Ü¼ç~Ü�Ñså ë Ø�Ð

×?è�Ö ��Û � Þ�Î�Ô�Ó�Î�Û�Ò�Ï;Û§Ð	Ú¦Í;Ð½ä�Û�ÒzÍcÚmÚ�Û§Ó�Í�Ñ�Ì½Û�Ñ)Ü�ÚUÎmÍcÏaÍ;Ü ��Í;ä�î7å�Û��½Ô�ÎmÑmÎ^Û§Ð�Þ�ÎmÔ�Ó�Î^Û§Ò
Û§Ð½ä �OÜ~Ï�Í�$ ��Í�Î^Ú�Û ë Ø�Ð�ÏaÔ�Ð7ÑmÎ^Û�Ú¦Ñ��3Û2Þ�Î�Ô�Ó�Î�Û�Ò æ'Î�Ü¼Ñ¦ÑmÍ;Ð�Ü¼Ð � Ü�ÚzÐ�Ô�ÑzÎ�Í��7ã�Ü~Î�Í;ä îOå/Ñ�Ì�Í
Ö¥×?Ø&Ú¦Ñ�Û�Ð½ä�Û�Î�ä�Ñ�Ô Ï�Ô�ÒzÒ[ã½Ð�Ü~Ï;Û�Ñ�Í�æ'Ü¼ÑmÌ�Û Þ�Î�Ô�Ó�Î�Û�Òìæ'Î�Ü�ÑmÑmÍ;Ð Ü~Ð��½Ô�ÎmÑmÎ^Û§Ð5�)Í���Í;ÐQÜ�Õ
ÍaíWÍ;Ï�ãWÑmÜ~Ð�Ó/Ô�Ð�Ñ�Ì�Í�Ú�Û§ÒzÍ¥Û§Î^Ï^Ì�Ü¼ÑmÍcÏ�Ñmã½ÎmÍ ë ËUÌ�Ü�ÚMÎ�Í;Ú¦ÑmÎ�Ü~ÏaÑmÜ~Ô�Ð ÔWÏ�Ïaã½Î�Ú¡îIÍ;Ï;Û§ã½ÚmÍ � Û§Ð½ä
��Ô�ÎmÑmÎ^Û§Ð�Ú¦ã½Þ�Þ©Ô�Î¦Ñ'Õ£ã½Ð½ä�Û§ÒzÍ;Ð�Ñ^Û§ç~ç¼å�äWÜ��BÍ�Î�Í�Ð7Ñ)ç�Û§Ð�Ó�ã½Û§Ó�Í�Ü~Ð7ÑmÍ�ÎmÕ¢Û�Ï�Í;Ú���Ï�Û�ã½Ú¦Ü~Ð�ÓzäWÜ��¡Ï�ã�ç¼Ñså
Ü¼Ð�äWÍaß½Ð½Ü¼Ð�ÓzÛ�ÏaÔ�Ð©Ú¦Ü�ÚsÑ�Í�Ð7ÑoÚ¦Ñ�Û�Ð½ä�Û�Î�ä¡Ü~Ð7ÑmÍ;Î¦Õ¢Û�ÏaÍ)Ñ�Ì½Û�Ñ'ÏaÔ���Í�Î^Ú?îIÔ§Ñ�Ì ë ËUÌ�Í"Ö¥×?Ø?äWÍcÏaÜ�Ú¦Ü~Ô�Ð
æoÛ�ÚoÑmÔzÐ�Ô§Ñ'Õ£Ô�Î�Ï�Í�ÑmÌ�Í"ÑsæoÔ�ç�Û§Ð½Ó�ã½Û�Ó�Í;Ú,Ñ�Ô¡Ü¼Ð7ÑmÍ;ÎmÔ�Þ©Í;Î�Û§ÑmÍ ë

	 Á�
 Ê�Å�Ä1È&�
�
� �rÉ��5Ê;Ã��
×?è�Ö Ü�Ú)î½ã�Ü¼ç¼Ñ�Û�ÎmÔ�ã�Ð½ä�Ñ�Ì�Í[ÏaÔ�Ð½ÏaÍ;ÞWÑ�Ô�Õ?Û���&) � 	6" (�4 ";13: &).
��æ'Ì�Ü�Ï^Ì¥Ü�Ú�ÛMäWåOÐ½Û�ÒzÜ~Ï

ÏaÔ�ç~ç~Í;Ï�Ñ�Ü¼Ô�Ð¥Ô§Õ�Ù£ÞIÔ§ÑmÍ;Ð7ÑmÜ�Û§ç~ç¼å5Ì�Í�ÑmÍ;ÎmÔ�Ó�Í�Ð½Í�Ô�ã©Ú�Ý�ÏaÔ�ÒzÞ�ã�Ñ�Û�Ñ�Ü¼Ô�Ð½Û§ç�Î�Í;ÚmÔ�ã�Î^ÏaÍcÚ)Ò¡Û§Ð½Û�Ó�Ícä5Û�Ú
Û/Ú¦Ü~Ð�Ó�ç~Í5Þ½Û�Î�Û�ç¼ç~Í�ç)Ï�Ô�ÒzÞ�ãWÑ�Í�Î ë ËUÌ�Í �OÜ~Î¦Ñ�ã½Û§ç�ÒzÛ�Ï^Ì�Ü~Ð�Í¥ÏaÔ�Ð½ÏaÍ;ÞWÑMÜ~Ú¡Õ£ã�Ð½ä�Û�Ò�Í;Ð7Ñ�Û§ç�ÑmÔ
ÑmÌ�Í"×?è�Ö Þ©Í;Î�ÚmÞIÍ;Ï�Ñ�Ü ��Í�Û�Ð½ä¡Þ�Î�Ô��OÜ~ä�Í;Ú=Ñ�Ì�Í�î½Û�ÚmÜ~Ú3Õ£Ô�ÎoÌ�Í�ÑmÍ�Î�Ô�Ó�Í�Ð�Í;Ü�Ñså#��ÞIÔ�ÎmÑ�Û�î�Ü¼ç~Ü¼Ñså
�WÛ§Ð½ä
Í�Ð½Ï;Û§Þ½Úmã�ç�Û�ÑmÜ~Ô�Ð�Ô§Õ�Õ£ã�Ð½ÏaÑmÜ~Ô�Ð½ÚUÑ�Ì½Û�Ñ�Ï�Ô�Ð½Ú¦ÑmÜ¼Ñmã�ÑmÍ�×?è�Ö ë
Ø�Ñ3Ü~Ú?ÑmÌ�Í �OÜ¼ÎmÑmã½Û�ç�Ò¡Û�Ï^Ì�Ü~Ð�Í�Ï�Ô�Ð½Ï�Í�ÞWÑ3ÑmÌ½Û§Ñ3Ì½Û�Ú3ÎmÍ���Ô�ç¼ãWÑ�Ü¼Ô�Ð�Ü���Í;ä�Ì�Í�ÑmÍ;ÎmÔ�Ó�Í�Ð½Í�Ô�ã©Ú=äWÜ~ÚC$

ÑmÎ�Ü¼î�ã�ÑmÍ;ä¤Ï�Ô�ÒzÞ�ãWÑ�Ü¼Ð�Ó5îOå¥ç~Ü~Ð �OÜ¼Ð�Ó	Ñ�Ô�Ó�ÍaÑmÌ½Í�ÎräWÜ �IÍ;ÎmÍ;Ð�Ñ�æoÔ�Î3�WÚsÑ^Û�Ñ�Ü¼Ô�Ð½Ú ��ÞIÍ�Î^ÚmÔ�Ð½Û�ç1Ï�Ô�Ò�$
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Þ½Û§Î^Û§ç~ç¼Í;ç©Û�Þ�Þ�ç~Ü~Ï;Û�ÑmÜ~Ô�Ð ë Ö¥×3Ø $ á æ'Ü~ç~çIÏ�Ô�Ð7Ñ�Û�Ü¼ÐzÕ£ã�Ð©Ï�ÑmÜ~Ô�Ð©Ú?Ñ�Ô�Ú¦Ñ�Û§ÎmÑ,ÛrÓ�ÎmÔ�ã�ÞzÔ§Õ�Ñ^Û�Ú �OÚ,Û§Ð½ä
ÑmÔMÚmÍ�Ð½ä�Û��7Ü~ç~ç|Ú¦Ü~Ó�Ð©Û§çBÑmÔ¡Û�Ó�Î�Ô�ã½Þ�Ô�Õ|Ñ�Û�ÚC�WÚrÙ9Û§Ð½ä�ÞIÔ�Ú�Ú¦Ü~î�ç~åMÔ§Ñ�Ì�Í�Î)ÚmÜ¼Ó�Ð½Û§ç�ÚUÛ�ÚUæoÍ�ç~ç�Ý ë

� Ô�ÒzÍ&î©Û�ÚmÜ~Ï&ÎmÍcÚ¦Ô�ã�Î�Ï�Í��7ã�Í�Î�å/Ï�Û�Þ½Û§î�Ü~ç~Ü�Ñså¤Ü�Ú�Ü~ÒzÞ©Ô�Î¦Ñ^Û§Ð7Ñ�Ü~Ð Ô�Î�ä�Í�Î�ÑmÔ �OÐ�Ô�æ Ì½Ô�æ
ÒzÛ�ÐOå&Ñ^Û�Ú �OÚ�Ï�Û�Ð¥î©Í�ÚsÑ^Û§ÎmÑmÍcä5Ô�Ð	Ñ�Ì�Í�Û���Û§Ü~ç�Û§î�ç~Í&Ù£ÞIÔ�Ú�ÚmÜ¼î�ç~å5äWåOÐ½Û§ÒzÜ�Ï;Ý�ÏaÔ�ÒzÞ�ã�ÑmÜ~Ð�Ó&Î�Í�$
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Ö¥×3×/Ð½Í�Í;ä&Ð�Ô§Ñoî©Í�æoÛ�ÚsÑ�Í;äMÛ�Ú?Þ½Û�Î¦ÑoÔ§Õ�Ñ�Ì�Í �OÜ~Î¦Ñ�ã½Û§çIÒ¡Û�Ï^Ì�Ü~Ð�Í'Õ£Ô�Î3Ñ�Ì�Í�ÚmÍ�Î�Ü~Û�ç½ÞIÔ�ÎmÑmÜ~Ô�Ð½Ú��
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context β

α
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Send(1,tag)

Send(1,tag)

Recv(1,tag)
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Send(0,tag)

Recv(0,tag)
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α
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��Ü¼Ó�ã�Î�Í ; H=Ö5Í;Ú�ÚmÛ�Ó�ÍcÚoÚmÍ�Ð7Ñ)æ'Ü¼ÑmÌ�Ô�ãWÑ�ÏaÔ�Ð7ÑmÍaíOÑ)Û§Î�Í"Í�Î�ÎmÔ�Ð�Í�Ô�ã½Úmç¼åzÎ�Í;ÏaÍ;Ü ��Í;ä
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ÒzÛ�Ï^Ì�Ü~Ð�Í
��Ü�Ñ�Ï;Û§Ð¤ã½ÚmÍzÑmÌ�ÍcÚ¦ÍzÑ�Ô¥ÏaÎ�Í;Û§ÑmÍ¡Û5Ú¦åWÚ¦ÑmÍ;Ò-$�æ'Ü�äWÍ¡ã�Ð�Ü �7ã�ÍMÏaÔ�Ð�Ñ�ÍaíOÑrÑ�Û�Ó>��æ'Ì�Ü~Ï^Ì
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ÏaÔ�Ð7Ñ�ÍaíOÑ�Ü~Ð[Í�í�Û�Ï�Ñ�ç¼å�Ñ�Ì�ÍoÚ�Û§ÒzÍoæoÛ�å�ÑmÌ©Û�Ñ?Ö¥×?Ø+ä�Ô7ÍcÚ ë ��Ô�Î�Í�í�Û§ÒzÞ�ç~Í
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