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¯8°V±³²K´<¡�z�� ±³´�y�g^�$y�n"o�g^�'u�g5¦ g �ezSf¸·$y�gY�$g5�"zS�$�egBsD� zS�eo¶pKr
u�g^f:�eok¹��epK�eo�r$�;y�n"o�gqpKr;g^�¶n^u�zS�«¦ g�z��¥¦¨p:·6pK�e�$g¸�6pSo�o0pK�'u�g�g"o<uk�6pKy<u0pK��n"g�g^�'u<y�g¸¦ g"o��^¦«� g^��u�o
o0g^¦ zS�¥¦¨p���zS¦«�«u<����reg¸f:�«�@¿��+p�¬­zS�e�^u<� zS�$�eg^¦«¦ g����ßpS�^u<� zS� g"o<uv�qpK¦ �^r$¦ n"g�gBsD�$¦«� �^�«u�g^fhg^�'uq¿��v�eg��$g"o
�$y<�«�e�^�«�6pK¦ g"o�n^u0pK��g"o¸�"zS�eo<� o<u�g ���$n^y<�«¤�g^y��$g"o�·�zSy<�eg"o�¦ zD�qpK¦ g"o¸�$gh��y0pK�e�$g"o¸�$n^¤D�¨pKu<� zS�eo¸��zSr$y
r$�§�$y�zD�"g"o�o<reohpK�$��g^¦ n���n^�en^y0pKu�g^r$y/g^f:�$�«y<���'reg�¡��$n"�^y<�«¤�pK��u[o�r$yh��b6p��'reg©y�zSr$u�g"o:¦ g��ezSf¸·$y�g
�$g �"zS�$�egBsP� zS�eo©�$y�n"o�g^�'u�g"o©g^u©¦ g¶�ezSf�·$y�gH�$g �"zS�$�egBsD� zS�eo!�'r$��o�g;o�zS��u\n^u0pK·$¦«� g"o\g^�'u<y�g5�
g^u�¹^¿3�"�ßpK�6pK¦«wPo�gty�g^��z�o0g[o<r$y�r$���0b6pK�$��g^fhg^��u[�$g/fhg"o<r$y�g�pS�$n#��r6pKu:g^u�r$�eg/�$y�zD�"n"�Pr$y�gt�$g
¦ zD�qpK¦«� o0pKu<� zS�@¿
$ Ø �q� Ö �&% � �!�(' y0pK�e�$g"o\�$n^¤D�¨pKu<� zS�eoq¡£��n^�en^y0pKu�g^r$y\g^f:�$�«y<����reg�¡��0b6pK�$��g^fhg^��u;�$g¶fhg"o�r$y�g�¡
�"zS�'u<y0pS�^u<� zS�@¡�g^�'u<y�zS�$� g�¡ey�n"o�gqpKr\g^�¶n^u�zS�«¦ g�¡$�6pKy<u0pK��g¸�$g³·6pK�e�$g��6pSo0o0pK��u�g�¡6�$y�zSu�z'�"zS¦ g�f:�«�@¿
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)+* Ô � Ø Ù Ô %-, zS�eo<� �$g^y¼p�o<u0pKyµo<b6pK��g"�:�eg^uº¢£zSy<»[�"zS�eo<� o<u<�«�$��zK¬�. ��b6pK�$�eg^¦ o¼¦«�«�$»�g"�hu�z�u<beg
zSu<beg^y/.1032cu<b$y�zSr$��b/p³�"g^��u<y0pK¦eb'r$·�43u<beg^y�gkpKy�g5.768.1032:9<;�=ky�zSr$u�g"o�zK¬�¦ g^�$��u<bhuÚ¢¼z$¿ � ��u<beg
o0g#��reg^¦Ð¡�u<beg:o�g^u³zK¬£�0b6pK�$�eg^¦ o�� o³�$g^�ezSu�g"� ·�w?>A@CB�2�DFEFEFE
DG. H:¢�beg^y�gqpSo³u<beg�o�g^u�zK¬µy�zSr$u�g"o
� oco<�«f:�$¦«w/u<beg³o�g^u�zK¬+zSy��$g^y�g"��uº¢£zK½Ðr$�$¦ g"oJILK�MN¡NIGDOKQPR>k¿ � g^�ezSu�g³·�w3SUTWV�6Â¹<9YXLy�g"o<�@¿/SFTZ6Â¹G9<[µu<beg
�'r$f¸·�g^y�zK¬+�qpK¦«¦ oczS��y�zSr$u�g"I#K?XLy�g"o<�@¿
u<beg���r$f�·�g^y�zK¬+�qpK¦«¦ oc�«�'¤�zS¦«¤'�«�$�h�0b6pK�$�eg^¦�IZ[¼pKu£u<�«fhg�¹^¿
~¼pS��b[�0b6pK�$�eg^¦eb6pSoµp��qpK�6pS�^�«uºw:zSyµp�·6pK�e�P¢�� �Pu<b[g#�'r6pK¦$u�z]\^T|¿�_�zSu�gcu<b6pKu�SUTZ6Â¹G9`@Aa V SUTWV�6Â¹G9B¿
acbeg^�Y±b6Â¹cD<d�9e@C6OS TWV 6Â¹<9cD<IGDOKfPg>h9vy�g^�$y�g"o�g^��u�o³u<beg�o<u0pKu�g�zK¬µu<beg��eg^uÚ¢¼zSy<»5pKu³u<�«fhg�¹v¢�beg^�
�«u�o<u0pKy<u�oc�«�$�«u<�¨pK¦«¦«w/¬Ây�zSf o<u0pKu�gYd+¿`iezSy�u<beg�o0pK»�g³zK¬
o<�«f:�$¦«� �^�«uºw�¡$¢£g�o<b6pK¦«¦8o�zSfhg^u<�«fhg"o�zSf:�«u5d
zSy�¹£¢�beg^�\u<beg^w©�$z��ezSu��$¦¨pqw©p�y�zS¦ g�¿, pK¦«¦ o³pKy<y<�«¤�g�zS�¥y�zSr$u�g+ILK\pS�"�"zSy��P�«�$�/u�ztphx%zS� o�o�zS�;�$y�z'�"g"o0okzK¬�y0pKu�gkjlTWV�¿hm5g�o<b6pK¦«¦%�$g^�ezSu�g
·'w�n u<beg�o�g^u�zK¬
pS�^u<�«¤�g�y�zSr$u�g"oq¡P�Ð¿ g�¿
¢��«u<boj�TWV]prqP¿�acbeg��Pr$y0pKu<� zS�¶zK¬
p��qpK¦«¦@zS�©y�zSr$u�gsILK[� o
o�r$�$��z�o�g"�\u�zh·�g¸gBsP��zS�eg^�'u<�¨pK¦«¦«w\�P� o<u<y<�«·$r$u�g"�¥¢��«u<b;�6pKy0pKfhg^u�g^yst TuV ¿£~¼pS��b �qpK¦«¦%zS�¶y�zSr$u�g]ILK
� o¼pK¦«¦ z'�qpKu�g"�[p���zSy<u<� zS�wv:TWV�6xd�9<;:d�TWVkzK¬�u<beg�·6pK�e�P¢�� �Pu<b/¢�beg^�hu<beg�o<u0pKu�gvzK¬�u<beg��eg^uÚ¢¼zSy<»:� o`d%¿y�g^�e�"g�p[�qpK¦«¦%zS�¶y�zSr$u�gzI#K�� ovy�g^¦ gqpSo�g"� pKuvy0pKu�g�t{TWV�v:TWV�6xd{9B¿kacbeg^y�g�pKy�g�o�g^¤�g^y0pK¦%��z�o�o��«·$�«¦«�«u<� g"o
�«��zSy��$g^ycu�z:pK¦«¦ z'�qpKu�g�p�¬­pK�«y£�$y�zS��zSy<u<� zS�\zK¬+u<begv·6pK�e�P¢�� �Pu<b©u�z��^reo<u�zSfhg^y�oq¿�� �^¦¨pSo�o<� �qpK¦�zS�eg
� o�u�z©�0bez'z�o�g�u<beg:�"zDg}|[�^� g^��u�o+v:TWV~6xd{9�pS�"�"zSy��P�«�$�\u�ztu<beg�f[pNs'½Ðf:�«�;¬ÐpK�«y<�eg"o�o�pK¦«¦ zD�qpKu<� zS�@¿ � u
�"zS�eo�� o<u�o��«�¶f[pNsD�«f:�«Ñ"�«�$�/u<beg¸o<f[pK¦«¦ g^yk·6pK�e�P¢�� �Pu<b �$g"�P� �qpKu�g"�¥u�z/p[�qpK¦«¦Ð¡�v TWV 6xd�9<;:d TWV ¡6r$�e�$g^y
u<beg��"zS�eo�u<y0pK�«��u�o �

V v TWV 6xd�9h��\ T D ��I�PR>eE
acb$� o��eg^uÚ¢¼zSy<»À� o��$y�zS��z�o�g"�ªpSo:p;fhz'�$g^¦£¬­zSy:p;y�zSr$u�g^y:¢�beg^y�g�u<begt·6pK�e�P¢�� �Pu<bª� o:o�b6pKy�g"�
¬ÐpK�«y<¦«w5·�g^uº¢£g"g^�ª�qpK¦«¦ oq¿�ykzÒ¢¼g^¤�g^yq¡¼u<beg[f[pNsD½Ðf:�«��¬­pK�«y<�eg"o�o:pK¦«¦ zD�qpKu<� zS�§� o��ezSu�gBsP�$¦«� �^�«uhpK�e�
b6pKy��¾u�z¶pK�6pK¦«wDÑqg�pKu]�ey�o<uq¿ � ��zSy��$g^y�u�z¥��g^u�p\fhzSy�g[u<y0pS�^u0pK·$¦ gtfhzD�$g^¦Ð¡+¢£gh¬­zD�^reo�zS�¾u<beg
f:�«�P½Ð��zS¦«� �^w�¡

v TWV 6xd{9�@ ��u� d�TWV \^Td T"� \ Vd V D � ¬
d�TuVzprqNDqND zSu<beg^y<¢�� o�g�E
� utb6pSo�·�g"g^��o<bezÒ¢����«���W���³u<b6pKu�u<begHo<wPo<u�g^f r$�e�$g^y©u<beg;f[pNs'½Ðf:�«� ¬ÐpK�«y<�eg"o�o\pK¦«¦ zD�qpKu<� zS�
� o�o<u�zD��b6pSo<u<� �qpK¦«¦«w¾o<f[pK¦«¦ g^y�u<b6pK��u<begtzS�eg[¢��«u<b�u<beghf:�«����zS¦«� �^w�¿oykg^�e�"g�¡
u<beg/f:�«����zS¦«� �^w
y�g^�$y�g"o0g^��u�okph�"zS�eo�g^y<¤SpKu<�«¤�g�pK�$�$y�z"sP�«f[pKu<� zS�¥u�z:f[pNsD½Ðf:�«�©¬ÐpK�«y<�eg"o�oq¿

�"� � Ô�� ��� Ø�� � m5g��$y�g"o�g^�'u��«�;u<b$� o³�6pK��g^y�pto0pKf:�$¦ g��6pKu<b ¦¨pKy<��g:�$g^¤'�¨pKu<� zS�H�$y<�«�e�^�«�$¦ g�¬­zSy
g^y<��zD�P� �co<u0pKy�o<b6pK��g"�¸�eg^uÚ¢¼zSy<»Po�r$�e�$g^y�u<beg£f:�«����zS¦«� �^w�¿
m5g¼¢£zSr$¦ ��¦«�«»�g£u�z�g^f:�$b6pSo��«Ñqgc¢�b6pKu� úKá0â6æÐÜNè8ÞÐäVã^è8á0ç�Þ­Ýßý�åKûßÝßé|Ý æ !`�0à�è3ùNá
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u<begtzS�$u<�«f[pK¦c�6pKu<beo:zK¬�¦¨pKy<��g��$g^¤'�¨pKu<� zS�§�qpK��·�gt�qpK¦ �^r$¦¨pKu�g"�8¡�¦ gqpS�P�«�$� u�z;gBsD�$¦«� �^�«u:gBsP�$y�g"o|½
o�� zS�eo�¬­zSyvu<beg�pSo�w'f:�$u�zSu<� �"o�zK¬�o<u0pKu<� zS�6pKy<w\�P� o<u<y<�«·$r$u<� zS��XL¢�b$� ��b � o��ezSuk»'�ezÒ¢���[B¿�acb$� o�� o³p
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acbeg"zSy�g^f i�¿«i�o<r$����g"o<u�o�u<b6pKuµu<begcu<y0pK�eo<�«u<� zS�[y0pKu�g"o�zK¬�y�zSr$u�g"o��«�e�$gBs$g"�:·'w Hdc�6xd{9
o�bezSr$¦ ���ezSu
·�g�fhzD�P� �6g"�tpK�e�/o�z��«u¼� oµreo0g^¦ g"o�o�u�z¸fhgqpSo<r$y�gvu<beg�pKy<y<�«¤SpK¦ o£zS�[y�zSr$u�g"o£·�g^¦ zS�$���«�$�¸u�z H c 6xd�9B¿
�3g^uµreo��«�'u<y�z'�Pre�"gku<beg�¦ zD�qpK¦«�«Ñqg"�[g^f:�$�«y<� �qpK¦���g^�eg^y0pKu�zSy�pKuµ��zS�«��u�d©pSo¼¢¼g^¦«¦�pSo¼o<r$�«u0pK·$¦ g�o<u0pKu�g
o��6pS�"g"ovpSo�o�zD�^�¨pKu�g"��u�z:u<b$� o��$y�zD�"g"o�o 4
8©Ô'9 � �_��� Ø�� ��<>:*?   Ø ��� %x�10 Ô Ù Ô � n �L� �L��� %32 ÔN�3Ô �N�P� Ø �N� A �3Ã^Î H J�Ã�Ê�F^Ê�ÉVÃ�ÊSÍ��
��ÃBÍ�Ï�ÎºÃ4 � TWV 6Â¹<9 C ÎEDPÃ¸Í�	DÅ�J�ÃBÈ�Ï�F¸ÊSÈBÈVÇEhNÊSË �¸ÏSÍ¶È<Ï
	PÎºÃ"ILKHÎÂÇLË_Ë$¹�¥4 ÎEDPÃ¸È<Ã��BÎÂÈBÇÂÉ"ÎÂÇ­ÏSÍ�� i 6Â¹G9C<D=E>@ 7 �"TWV�6Â¹G9cD"ILK3PKH �%H ° : ¥
465 i´ @87 2 ¹ � i 6Â¹<9cD ±�´�0¾± �¹ 9 C ÎEDPÃ¸Ë ÏqÉ0ÊSË Ç;:ÒÃ �\ÃBÅkÆ�Ç_ÈBÇ­É�ÊSË�Ì�Ã^Í�ÃBÈ<Ê�ÎÐÏSÈ�Ï�Í;ÎEDPÃQF"Ê�É0Ã�H 
� D$Ã �"Ã"Î/< i Ï�F³Ë«ÏqÉ�ÊSË Ç;:ÒÃ)�©ÃBÅkÆ�ÇLÈVÇ­É�ÊSË6Ì'ÃBÍ�ÃBÈ<Ê�ÎÐÏSÈ ��Ç?��ÎEDPÃ �"Ã^Î£Ï�F¸ÃBË ÃBÅ[ÃBÍ6Î �]6�� i D � 9UR�ÇÂÎED � P

� 2 �^Ê�ÎÂÇ � F�LSÇ_ÍDÌ
WÐÇ [ =~TWV!�rqND ��ILKwP�H ��H ° DWÐÇLÇ [>=~TWVJ0 � TWV �rqND ��ILKwP�H ��H ° E X­�P¿«i�[
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� D$Ã �ºÆPÊ�É0Ã < i Ç?��Ã�� 	DÇüÆ�Æ$Ã)�KR�ÇLÎED©ÎEDPÃ �SÇ?�^ÎÐÊSÍ�É0Ã�$ ��Ã>I�Í�Ã)��J�L
$�6 5 D 5 � 9 </=?>@ �

TWV # i �(i � ; = TWV 0 = �TWV ; �
�
TWV # 2 ; � TWV 0 � �TuV ; D � 5 D 5 � P < i E

acbegv�«�eg#��r6pK¦«�«u<� g"osXL�#[�pK�e� XL�«�#[%�«� X­�P¿«i�[�y�gB¬Âg^y�y�g"o���g"�^u<�«¤�g^¦«w:u�z�u<begvfhgqpK�[�'r$f¸·�g^y£zK¬3pKy<y<�«¤�pK¦ o= TWV pK�e�/u�z�u<begkfhgqpK�t�'r$f¸·�g^y�zK¬+�$g"�"zS�$�eg"�^u<� zS�eoc��g^y¼r$�$�«ucu<�«fhg�= TWV 0 � TWV ·�g^�«�$����z�o��«u<�«¤�g�¿
"'�«�e�"g��«uv� o��P� |[�^r$¦«u³u�z/pK�6pK¦«wDÑqg�pKu"�ey�o<uku<beg¸·�g^b6p"¤D� zSy�zK¬£±b6Â¹<9kpSok�«� X|i�¿ß��[B¡�¢¼g�o<b6pK¦«¦
�ey�o<u
g"o�u0pK·$¦«� o<b©¦¨pKy<��g��$g^¤D�¨pKu<� zS�¥·�zSr$�e�$oc¬ÂzSy�u<beg¸g^¤�g^��u

���������� ��� " 6xd D 5 9C<D=E>@ � 5 i�� �	�² � P
	Q6 5 D = 9cD 14365
´ #B7 � � ² � 9<; ±b6Â¹cD)(�9 0H®�dw0 � ¹ ; F%= ®�� X­�P¿ß��[

¢�beg^y�g
	w6 5 D = 98� o+u<beg¼·6pK¦«¦DzK¬6�"g^�'u�g^y 5 pK�e��y0pS�P�«reo = XL¢��«u<b$�«��u<beg¼fhg^u<y<� �¼o��6pS�"g"6 < i"� �	� D-$N9<[B¿��o��«uk¢��«¦«¦3g^fhg^y<��g�¡�o�u<y�zS�$�[�"zS�eo<u<y0pK�«��u�o�f�reo<uv·�g��«f:��z�o�g"�\zS� 5 �«�¥zSy��$g^yvu<b6pKuku<beg�g^¤�g^��u
� �������� ��� " 6xd D 5 9�zD�"�^r$y�o�pKu�p©¦¨pKy<��g[�$g^¤D�¨pKu<� zS�¾o��qpK¦ g�¿�};zSy�g:�$y�g"�^� o�g^¦«w�¡%u<beg/pKy<y<�«¤�pK¦ o�f�reo<u¸·�g�^r$u�zS�¥y�zSr$u�g"o�·�g^¦ zS�$���«�$�hu�z H ° 6xd�9}4  Ô � �5� � <>: � Ê ��Ã�d�P*� 2 3 ÊSÍ�� 5 @ 6��+D � 9+P < i�� �	� � 	$É�D ÎEDPÊ�Î � P*� i"���	� 
�� F�ÎEDPÃ^È<Ã
Ã4FSÇ?�^Î�� ÊSÍ����-��	PÉ]D©ÎEDPÊ�Îd�� @ qND ÊSÍ�� d�� prqND ÊSÍ�� =���� prqND
ÎED$ÃBÍ;ÎED$Ã�Ã]hKÃBÍ6Î ���������� ��� " 6xd
D 5 9�ÊSË Å:Ï
�BÎ�Í�Ã�hKÃBÈ�ÏqÉ�É 	DÈ ��Ê�Î¼Ê/Ë«ÊSÈÂÌ'Ã���Ã�hqÇ­Ê�ÎÂÇ­ÏSÍ1�"É�ÊSË Ã C Ç 
 Ã M�������� ��� ��� � ����� 1 365

² �@& 2
®)( 14365# "Ò¯ ² � # $ � ² ��*,+.- /�� � �������� ��� " 6xd D 5 9��+@�0 � E X­�P¿ß��[

� � Ø8Ø=l ��� �H¬ÐpS�^uq¡3zS�,� �������� ��� " 6xd
D 5 9�u<beg/o�g^y<¤D� �"g:y0pKu�g[zS�5y�zSr$u�g �!� u�g^�e�$o�u�z¥��¢�beg^�¾u<beg
�P� �8g^y�g^��u�¦«�«f:�«u�o�pKy�g£u0pK»�g^�@¿G"'�«�e�"gczS� � �������� ��� " 6xd D 5 9B¡�u<beg�pKy<y<�«¤SpK¦P�$y�zD�"g"o�o%� o+�ezSu
�^r$u�zS��y�zSr$u�g���5¡+u<begt�"z�o<u�u�z¥»�g"g^��u<beg/�"zSf:��zS�eg^��u"�!� zK¬�u<beg[y�g"o0�qpK¦ g"�Y�$y�zD�"g"o�o��egqpKy��\� o¸�«� �e�$�«u�g�¿
� g^u0pK�«¦ ovpKy�g��$y�zq¤D� �$g"�\�«�\�k�$��g^�e�P� s©��¿
�3g^f:f[p5�P¿«i\o<u0pKu�g"o:u<b6pKu:�«��zSy��$g^yhu�z �$y�zq¤�g©¦¨pKy<��g¥�$g^¤'�¨pKu<� zS�ª·�zSr$�e�$o�¬­zSy:u<beg©¦ zD�qpK¦«�«Ñqg"�
g^f:�$�«y<� �qpK¦���g^�eg^y0pKu�zSyq¡P�«u£¢��«¦«¦�·�gko<r |[�^� g^��u�u�z��$gqpK¦�¢��«u<b�u<begv¬ÂzS¦«¦ zÒ¢��«�$�:o<r$·eo<�6pS�"g³zK¬/< i�� �	� 4
8©Ô'9 � �_��� Ø�� ��<��$# i ��ÃBÍ�Ï�ÎºÃ �\ÎEDPÃ
�qÃ^Î�Ï�F�Ë«ÏqÉ�ÊSË Ç;:ÒÃ)�ªÃBÅkÆ�ÇLÈBÇÂÉ�Ê�ËµÌ�ÃBÍ�ÃBÈ<Ê�ÎÐÏSÈ �?6�� i D � 9
��	PÉ�D
ÎEDPÊ�Î M

WÐÇ [ � P%� i D
WºÇ_Ç [ =~TWV"@ q¶ÊSÍ�� =~TuVJ0 � TWV!�rqND ��ILKwPKH ° D
WºÇ_ÇLÇ [>=~TWV]prq¶ÊSÍ�� =~TuVJ0 � TWV]prqND ��ILKwPKH"E X­�P¿ ��[
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� Í ÎED�Ç ���qÃ^Î­ÎÂÇLÍ'Ì # i R�Ç_ËLË�È<ÃºÆ�È<Ã �qÃBÍ6Î�ÎEDPÃ�É^Ë«Ï � 	DÈ�Ã:Ï�F�# i 

Ák¢��«�$��u�z��@g^f:f[p��P¿«i�¡D�«u¼� oco<r |[�^� g^�'u�u�z��$gqpK¦�¢��«u<b©g^f:�$�«y<� �qpK¦���g^�eg^y0pKu�zSy�ovo0pKu<� o|¬Âw'�«�$�3XL�«�#[B¿
� �¶zSy��$g^y³u�z/�$y�zq¤�g�u<beg�¦¨pKy<��g��$g^¤D�¨pKu<� zS� ¦ z'�qpK¦%·�zSr$�e�$oq¡6�«u�¢��«¦«¦
·�g�o<r |[�^� g^��u�u�zt�$gqpK¦%¢��«u<b
g^f:�$�«y<� �qpK¦µ��g^�eg^y0pKu�zSy�o�o<re�0b5u<b6pKu¸pKy<y<�«¤�pK¦¼pK�e�5o�g^y<¤D� �"g�y0pKu�g"o¸pKy�g:�ezSu��^r$uq¡@¬ÂzSy�ILK7P�H"6xd�9B¡
beg^�e�"g��"zS�e�P�«u<� zS� XL�«�«�#[B¿�� o<�«f:�$¦ g��"zS�'u<�«��r$�«uºw¥pKy<��r$fhg^�'u�¢��«¦«¦3pK¦«¦ zq¢ u�z�gBsPu�g^�e��u<beg³·�zSr$�e�$o
zS·$u0pK�«�eg"�©¬ÂzSy 5 P # i"� �	� u�z 5 P # i�� �	� ¿
��
 � � �($+$+��� " �/)3�*��)3����� ��,�� � ��) ������� ��������� � ! "#��$%����� �'&(��) � $+�-, �($��� )3�	� , ��$ )*��,
� �($����
�3g^u 5 @ 6��+D � 9zP # i ·�g:pt¦ z'�qpK¦«�«Ñqg"�5g^f:�$�«y<� �qpK¦µ��g^�eg^y0pKu�zSyq¿ � u³� o¸pSo�o0z'�^�¨pKu�g"�Hptr$�$���'reg
¦ zD�qpK¦«�«Ñqg"�\o<u0pKy��eg^uÚ¢¼zSy<» *�
j�TWV�D 
t{TWV�6,(�9cD)(3PK� 2 3 .¶·'w�u<beg³y�g^¦¨pKu<� zS�eo 4

XL�#[ 
jlTWV"@ =~TWV�D ��ILKwPKH �%H °XL�«�#[ 
j�TuVY@Aj�TuV�D ��ILKwPKHdc DXL�«�«�#[ 
t{TWV�6,(�9/@�
j�TWV50 � TWV�D���ILKwPKH �%H ° D ��(wPK� 2 3XL�«¤l[ 
t{TWV�6,(�9/@ t{TWV�6,(�9cD ��ILKwPKHdc D ��(3P�� 2 3 E
X­�P¿p��[

�3g^u�reoµ�$g"o��^y<�«·�g�u<beg�·�g^b6p"¤D� zSr$yµzK¬8u<b$� o��eg^uÚ¢¼zSy<»h¢�beg^�h�«u¼o<u0pKy<u�o�¬Ây�zSf d�XL¢��«u<b H�@;H"6xd�9<[B¿
� ��u<b$� o%�qpSo0g�¡Su<beg¼y�zSr$u�g"o%·�g^¦ zS�$���«�$��u�zVHdcµ·�g^b6pq¤�gcpSo�pko<u0pKy
�eg^uº¢£zSy<»�zK¬6u<beg¼uºwD��g¼�$y�g"o0g^��u<¦«w
o�u<re�P� g"�YpK�e�Hu<beg:�6pKy0pKfhg^u�g^y�o�zK¬�u<beg:y�zSr$u�g"o�·�g^¦ zS�$���«�$�¥u�z�u<b$� o�o�g^u�pKy�g:¦ gB¬Âu�r$�e��b6pK�$��g"�8¿
};zSy�g"zq¤�g^yq¡µu<beg^w¾pKy�gt�«�e�$g^��g^�e�$g^�'u:¬Ây�zSf u<begty�g"o<u:zK¬vu<begt�eg^uº¢£zSy<»�¿ � �e�$g"g"�8¡�� ¬eILKrP Hdc
u<beg^�od T�� @ qh¬ÂzSy³pK¦«¦ `©o�re��b;u<b6pKueI
` ;PfH c�X­pS�^u<r6pK¦«¦«wRI
`oPfH ° ¡�o�g"gzi%�«��r$y�gti�[B¡ebeg^�e�"g�u<beg�"zS�eo�u<y0pK�«��u�o��«f:��z�o�g"�\zS� 5 �«�eo<r$y�g"o�u<b6pKu 
j T�� @AqP¿/ykg^�e�"gt{TWV�6º±b6��:9<9�@!±sTWV�6�� 9 t{Ta T�� # i�� � ± T�� 6�� 9 � t�Va V�� # i�� � ± V�� 6��:9 D ��ILKwPKH �c 6xd�9
�$y�zÒ¤'�«�$�©u<beg:pSo�o0g^y<u�g"�¶�«�e�$g^��g^�e�$g^�e�"g�¿¸};zSy�g"zq¤�g^yq¡3u<beg��eg^uº¢¼zSy<» �"zS�eo<� o<u<�«�$�\zK¬¼u<beg�y�zSr$u�g"o
·�g^¦ zS�$���«�$��u�z�Hdc£� o�g^y<��z'�P� ��¢�beg^�hu<begc�«�$�«u<�¨pK¦e�eg^uº¢£zSy<»:� oq¿ � �e�$g"g"�8¡�¬ÂzSyµpK¦«¦eg^y<��zD�P� ����b6pK�$�eg^¦IYXÂo�g"g]i%�«��r$y�ghi�[B¡ �

V���TWV # i �

j�TuV

t{TWV @

�
V���TuV # i �

j�TWVt{TWV � �V #��
jlTWVt{T F \^T E

�cg"o<� �$g"oÒ¡�y�zSr$u�g"o�·�g^¦ zS�$���«�$�Hu�zfH ·�g^b6pq¤�g/¦«�«»�g��«�e�$g^��g^�e�$g^��uh}#"K}#"Di��'reg^reg"o�r$�Àu�z;u<beg
�«�$�«u<�¨pK¦P�"zS�e�P�«u<� zS�eo
¢�beg^y�gqpSo%u<begµy�zSr$u�g"o%�«�e�$gBs$g"�¸·'w#H ° y�g^f[pK�«����r$¦«¦Ð¿ _kzÒ¢�¡Su<beg��6pKy0pKfhg^u�g^y�ob6pq¤�g�·�g"g^�¥��bez�o�g^�¶o�z�u<b6pKu 4
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  Ô � �5� � <�� � � ��	'Å[Ã¸ÎEDDÊ�Î+± Ç ��ÃBÈ­Ì�Ï���ÇÂÉ 
 �3Ã^Î�d P�� 2 35C 5 @�6��+D � 9hP # i�� �	� ÊhË«ÏqÉ�ÊSË Ç;:ÒÃ)�
Ã^ÅvÆ�Ç_ÈBÇÂÉ0ÊSË�Ì'ÃBÍ�ÃBÈ<Ê�ÎÐÏSÈ[ÊSÍ � ��ÃBÍ�Ï�ÎºÃ��- / ÎEDPÃ�Ë«ÊSR!Ï�F�ÇLÎ ��Ê
� �^ÏÒÉ^ÇÂÊ�ÎºÃ)� �^ÎÐÊSÈ�Í�Ã^Î>RµÏSÈ � 
 � DPÃ^Í C F"ÏSÈ
Ê�Ë_Ë"( C �������� ��� � �� "!# "q¯ ² � # $ � ² �����C�� �!² �@& �- / � � �������� " 6xd
D 5 9�� � �"TuV�6Â®)(�9/@ qNDe��ILKwPKH ° 6xd�9 �+� @ 2�E
� � Ø8Ø=l � acbeg³�$y�z'zK¬�� o�zSf:�«u<u�g"��4��«uv� o�p:�^¦¨pSo�o<� �qpK¦ � r$� �©¦«�«f:�«uq¿
��
�� � ) , $+�("��
8©Ô'9 � �_��� Ø�� ��<�� �3Ã"Î d P6� 2 3 C � 6xd{9e@C6�j TWV DGt TuV 6xd{9<9��'ÃBÍ�Ï�ÎºÃ �:ÎEDPÃ�Ì'ÃBÍ�ÃBÈ<Ê�ÎÐÏSÈ[Ï�F�ÎEDPÃ��BÎÐÊSÈ
Í�Ã^Î>RµÏSÈ �hÊ�Î d C 5 @�6��+D � 9JP
# i�� �	� J�Ã�Ê/Ë«ÏqÉ�ÊSË Ç :NÃ)�:Ì�ÃBÍ�ÃBÈ|Ê�ÎÐÏSÈ�Ê�Í�� * 
j�TWV�D 
t{TWV�6,(�9cD)( PK� 2 3 .
ÇÂÎ ��È<ÃÚÆ�È<Ã��"ÃBÍ6ÎÐÊ�ÎÂÇÂÏSÍ�Ê ��Ê �BÎÐÊSÈ�Í�Ã^Î>RµÏSÈ � 
 � D$Ã�È�ÃBË«Ê�ÎÂÇEhKÃhÃBÍ6ÎÂÈ<ÏVÆ=L�Ï�F 5 R�ÇÂÎED©È<Ã �ºÆ$Ã<É"Î�ÎÐÏ�� 6xd�9
Ç �

	 6 5 � � 6xd{9<9^@ �
TWV # i�� �	���(i � � �	� � � 7 
jlTWV � j�TWV : � � � 7 
t{TWV � t{TWV�6xd�9 :

R D$ÃBÈ<Ã � � 6�v � j�9¶Ç �¶ÎEDPÃ È<ÃBË«Ê�ÎÂÇEhKÃ5ÃBÍ�ÎÂÈ|ÏVÆ L§Ï�F ¢�ÏSÇ � �"ÏSÍ�Æ�È<ÏqÉ0Ã � �"Ã �YÏ�F¶Ç_Í�ÎºÃBÍ��VÇÂÎÂÇÐÃ �wvÄÊSÍ��gj�'ÃEI�Í�Ã)��J�L
� � 6�v � j�9 <D=E>@ v ��*,+ vj 07v � j X­�P¿ � [

R�ÇÂÎED©ÎEDPÃ�É�ÏSÍBhKÃ^Í6ÎÂÇÂÏ�Í � � @Aq¶ÊSÍ �+q ��*,+ qz@ q 

acbeg�g^�'u<y�zS��w�b6pSo�pK�§gqpSo<wY�«��u�g^y<�$y�g^u0pKu<� zS�ª�«�Àu�g^y<fho�zK¬k�«�P¬­zSy<f[pKu<� zS�Àu<beg"zSy<w�4/�«u��qpK�À·�g
�$g}�e�eg"� pSo:u<begHÅ[Ã<ÊSÍ ÇLÍ F^Ï�ÈVÅhÊ�ÎÂÇ­ÏSÍ�Ì�ÊSÇ_Í�¿
	76 E � �z9:� oh�$g"�"zSf:��z�o�g"��pSo:u<beg¥o<r$f.zK¬³u<beg
�«�P¬­zSy<f[pKu<� zS�(��pK�«�ª¬ÂzSyhu<beg¶pKy<y<�«¤SpK¦ o�� � 7 
jlTWV � jlTWV : ¡µu<beg\�«�P¬ÂzSy<f[pKu<� zS����pK�«�ª¬­zSy:u<beg¥o�g^y<¤D� �"g
u<�«fhg:� � 7 
t{TWV � t{TWV~6xd{9 : ¿�_�zSu�g[u<b6pKu�j�TWV3@�� �l6Oq � j�TWV 9�pK�e��u<b6pKu�t{TWV�6xd�9k@ 
t{TWV @ q¥¬ÂzSy�pK¦«¦I#KrP;H ° 6xd{9B¿gy�g^�e�"g � � 7 
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 9Y� � F"ÏSÈ �^ÏSÅ[Ã�� 
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XëÇ_Ç<[:�	�/6 E�9�Ç ��Ë Ï R¼ÃBÈ �"Ã^Å�Ç��ëÉ0ÏSÍ6ÎÂÇLÍ�	PÏ 	+��ÇLÍ * � 7\� qND����8D�� 2 3 :�D-$(& .w¥
÷+÷ ê�� �Nð8���



i � �8È|Ê�Í�É�����ÃBË É0ÏSÇ Ì�Í�Ã����kÈBÍ�Ê
	��
�'Ã��3Ê��3ÏSÈ^ÎºÃBË_Ë Ã

XëÇLÇ_Ç<[5F^Ï�È"\ 2 � 2 3 É�ÏSÅkÆPÊ�É"Î C'£� #%¤ � � 6v�g9�Ç �¸É�ÏSÅkÆPÊ�ÉqÎ¼ÇLÍ ) 6-� qND����8D�� 2 3z90¥XëÇ h [HÉ�ÏSÍ��BÇ,�'ÃBÈ�Ê�F�	DÍ�É"ÎÂÇ­ÏSÍ�
 P +5) 7-� qND��V�8D�� 2 3 :%R�ÇÂÎED �	�/6�
�9 F � 
I� DPÃBÍ C F"ÏSÈ�ÊSËLË �Yp q C
ÎEDPÃBÈ�Ã:Ã FSÇ �BÎ �.
 � P /10 7 � qND����8D�� 2 3 : � 	$É�D\ÎEDDÊ�Î M
WÚÊ�[6$ � 6�
 � D�
 9h��� C
W
J [�� � 6�
 � 9 ��� � 6�
�9 � � 


� � Ø8Ø=l � Ák�eg
�$y�zq¤�g"ohXL�#[�reo<�«�$�vx�y�zS��z�o<�«u<� zS���P¿ �+XL�«�#[��«��p£¢£p"w�o<�«f:�«¦¨pKy3u�z]�«iq�P¡Ò�@g^f:f[pV�P¿«i o:�º¿
� ��zSy��$g^y©u�zÀ�$y�zq¤�gHu<beg ¦ zÒ¢¼g^y¥o0g^f:� ½º�"zS��u<�«��r$�«uÚw zK¬K� � 6 E�9B¡ XL�#[to<bezÒ¢�o©�«u�� o\o<r |[�^� g^�'u\u�z
�"zS�eo�� �$g^y�o�g#�'reg^�e�"g"o�zK¬kpK·eo�zS¦«r$u�g^¦«w¾�"zS�'u<�«��rezSreo�¬Âr$�e�^u<� zS�eoq¿6"'�«�e�"gtzS� ) 7\� qND����8D�� 2 3 :�¡%u<beg
fhg^u<y<� �"o $ � pK�e�*$(&tpKy�ghg#�'r$�«¤SpK¦ g^�'uq¡%zS�eg/�qpK�Yreo�g $ � ¿w_kzÒ¢�¡+reo��«�$�¥x�y�zS��z�o<�«u<� zS�À�P¿ � XL�«�#[B¡u<beg�¬­pS�^uvu<b6pKu��e6xd
D � 9�� o�¦ zÒ¢¼g^y³o�g^f:� ½º�"zS��u<�«�'rezSreo³�«�76xd D � 9�pK�e�¶�"zS��¤�gBs\¢��«u<b¶y�g"o<��g"�^uku�z
� ·�w�x�y�zS��z�o<�«u<� zS�;�P¿ �e¡�XL�«�#[c� o��$y�zq¤�g"�¥·�wtfhgqpK�eovzK¬5�«iq�$¡$acbeg"zSy�g^f ��zK¬Q"Dg"�^u<� zS�o�P¿«i�¿ ���º¿XL�«�«�#[c� ovp��"zS�eo�g#�'reg^�e�"g�zK¬5XL�#[�pK�e�gXL�«�#[�XÂo�g"g �«iq�$¡$x�y�zS��z�o<�«u<� zS�f�P¿ � � � [B¿
acbeg��$y�z'zK¬�zK¬5XL�«¤�[¼� ovp�o<�«f:�$¦ g�pS�epK�$u0pKu<� zS�¶zK¬5�ß�P¡$x�y�zS��z�o��«u<� zS� �P¿«i�XL�«¤�[��º¿!#"%$'&)(�*~+ ��>C9��8z&> 7�<8E [ >@> s =x7NB [ > @ s >@<A�C? ;O<_>/=	<�y�z&D | N ������� h�H	��
]H?PRQS
��� > <_>-0/21G|�4����iL <_>C9
D 9 90�:>@E�<8EH=-E 9���BC9�7a`�9�� |���H������ � � > <_> |!�oN#"%$ � � haH&��
 H_PRQS � y�z&D

=#?@? � =T7NB E =x< > Ety�;J>C7��
')(+*�-,%.0/ p 1G|!��H_|�4�f,h =T7NB ')(+*�-,%. -�/w1]|��l4~fi-0/w1G|�4M3

1 �������v� 	��
�����c��������� �t������	��  "���m��,�� ����1%�����
	%��	 ��� ��������1%���
�������
���c�����

� �©u<b$� o�o�g"�^u<� zS�@¡e¢¼g¸pK�«f pKu��$y�zÒ¤'�«�$�/u<beg³¬­zS¦«¦ zq¢��«�$�hu<beg"zSy�g^fR4)+* Ô'Ø � Ô � ��<>: �3Ã"Î d P�� 2 3 Ê�Í�� 5 @�6��zD � 95P # i�� �	� J0Ã�ÊhË«ÏqÉ�ÊSË Ç;:ÒÃ)�:Ì�Ã^Í�ÃBÈ<Ê�ÎÐÏSÈ 
 � DPÃBÍ
0 	 7 5 � � 6xd{9D: @ �������� ��� ��� � �� "!# "q¯ ² � # $ � ² �����C�� "!² �@& 2

®)( ��*,+ - / � � � ������ ��� " 6xd D 5 9 �@ �������� ��� ��� � 143"5# "q¯ ² � # $ � ² ����� 1 365
² �@& 2

®)( ��*,+ - / � � �������� ��� " 6xd D 5 9��5D
R D$ÃBÈ<ÃZ� �������� ��� " 6xd
D 5 9/Ç �[ÎEDPÃ\Ã�hKÃ^Í6Î!��ÃEI�Í�Ã)� ÇLÍ W �8
�� [ 
 E;Ï�È<Ã<Ï hKÃBÈ C Ç FtÊ F^Ê�É0Ã H Ê�Í��HÊ �SÈBÇ F^Î
� P�� i ÊSÈ�ÃjI F�Ã)� C ÎEDPÃ^Í;ÎEDPÃ£Æ�È�Ã<É0Ã)�SÇLÍ'ÌtË Ç_Å�ÇÂÎ
Ç_Í (HÇ ��	DÍeÇ F"ÏSÈBÅ R 
 È 
 ÎµÎÐÏ�d�Ç_Í¶É0ÏSÅkÆPÊ�É"Î �"Ã^Î �
Ï�FPH W �"Ã0Ã ��ÃEIµÍeÇLÎÂÇ­ÏSÍ6Y 
 Y�[ 


õLö%÷3õÂø



���������
	���
��
	�����
�����	��
����
���� �"!#��$��
%�!#&�' i	�
��
�� � ) ����" �/) ��) ,+��� � � �*� ) &(� � � !�� � ���*$+�
i%� s(pK�(g^f:�$�«y<� �qpK¦���g^�eg^y0pKu�zSy 5 @ 6��+D � 9�� 6 
j TWV D 
t TWV 6,(�9cD)( P � 2 3 9oP # i�� �	� ¿ �@g^u/reo
�$g"o0�^y<�«·�g³bezÒ¢ �- /ª�qpK�\·�g�zS·$u0pK�«�eg"�©¬Ây�zSf - /k¿`iezSyq¡e�$g^�ezSu�g�·'w

� .¸´�¡Pu<beg���r$f¸·�g^ykzK¬�{|r$f:�eo�zK¬%u<beg³�$y�zD�"g"o�o�u<�«¦«¦3¹B¿
� ± 6 `l9/@�BN±sTWV�6 `l9cDJI DOKwPR>eH�¡Pu<beg�g^f�·�g"�$�$g"�¶};pKy<»�zÒ¤��0b6pK�«���¸pKu�u<�«fhg5`3P��c¿

� g}�e�eg
� u<beg�f[pK�$�$�«�$�
	K� 0 2 3�� 0 2 3 � !� ·�w

	�6xd
D)(l9 <D=?>@
�@@@@@@@�
@@@@@@@
�
��*,+ 
j�TWVj�TWV � ¬ ( 0�dR@�BUTWV�pK�e� 
jlTWV]p�qND
��*,+ 
t{TWV�6xd�9t{TWV�6xd�9 � ¬ ( 0�dR@�0�B TuV pK�e� 
t TWV 6xd{9hp�qND
q zSu<beg^y<¢�� o�g�E

� u<beg��"zSf:��g^�eo0pKu�zSy��!�+0 23 � !�!·'w

� 6xd{9 <D=E>@ �
" #%$ & '

S�6xd
D)(l9+* B�
 � � � " � 0�2�. X­�P¿«i�[
@ �
TWV # 2 *�
j�TuVe07j�TuV�. �

�
TWV # 2 * 
t{TWV�6xd�9 0gt{TWV�6xd�9/. E

� pK�e�©u<beg��$y�zD�"g"o�o

� ´ <D=?>@ �
�
5������ ¯8°�

��� � 	 *N± 6 `l9cDV±b6 ` � 2:9/. 0 � ´� � 7º± 6�� 9D:���� � E
_�zSu�g�u<b6pKuku<beg��"zSf:��g^�eoVpKu�zSy�� o³pK¦«¢£pqwDo�·�zSr$�e�$g"�8¡8o�zhu<b6pKu � ´¼u0pK»�g"o�zS�$¦«w �e�$�«u�g�¤�pK¦«reg"oq¿
"'�«�e�"g#� b6pSo�·�g"g^�\gBsepS�^u<¦«w©�$g}�e�eg"�\o�z�u<b6pKu��

� 6xd�9`@ �
�$¹ - � 0 �

�
5 � � � ¯8°�

��� � 	 *K± 6 `�D<d�9cDV± 6 ` � 2�D<d{9/. � >
´�� � D

� � è3Þ­ÜSä0ûßû�ùNÝßÞÂæÐÝßêL� �NÝßÞ­Üvô�èÚæLà�èëè|êvùNÝßÞ­éëâÐèëæÐè%äVêSùcéëáBê"æÐÝßê��Ná �NÞ�æÐÝßý�è@ô#!��KÞ­ÝßêL�"!£ç á0â@ùNÝßÞ­éëâÐèÚæÐè%ä0êSù$#+áVâ&%eç áVâ
é|áBê"æÐÝßê#�Ká �NÞ�æÐÝßý�è �

' ö%á0æÐè
æÐÜSä�æ8æÐÜKè�ùÒèëâÐÝ�$Bä�æÐÝ $Bè
ÝßÞ3ÝßêKùNè|å�è|êKùNè|ê"æ@á0ç�( �NÞ­ácæÐÜSä�æ@Ýßæ3ÝßÞ3ùÒâÐáVåKå�è<ùC�

÷+÷ ê�� �Nð8���



i o �8È|Ê�Í�É�����ÃBË É0ÏSÇ Ì�Í�Ã����kÈBÍ�Ê
	��
�'Ã��3Ê��3ÏSÈ^ÎºÃBË_Ë Ã

�«u�� o\gqpSo��«¦«w���beg"�0»�g"�!u<b6pKu©u<begH�$g^y<�«¤�pKu<�«¤�gHzK¬�- � � � ´ �¸pKu�¹�@ q�� o��'r$¦«¦Ð¿ acbeg^��reo��«�$�
u<beg/};pKy<»�zÒ¤H�$y�zS��g^y<uÚw�¡�zS�eg/�qpK�¾��g^u¸u<b6pKu�u<beg[�$g^y<�«¤�pKu<�«¤�g[� o¸��r$¦«¦¼¬ÂzSy�pK¦«¦µ¹�� qP¡
o�z\u<b6pKu- ��� � ´��`@C2�¿���o<�«�$�\pK��pK�«�Hu<beg:} pKy<»�zq¤;�$y�zS��g^y<uÚw�¡8u<b$� o³�$y�zq¤�g"o�u<b6pKu - � � � ´ ; � � � @ � � ¡
¬­zSyvpK¦«¦8¹ � � ��qP¡$beg^�e�"g B � ´<D�¹��rqNH�� ovp�f[pKy<u<�«�$��pK¦ g¸¢�¿ yq¿ uq¿�u<beg��6pKu<r$y0pK¦��e¦«u<y0pKu<� zS� � ´�¿
acbeg^�¶�$g}�e�eg¸p��eg^¢!�$y�zS·6pK·$�«¦«�«uºw©fhgqpSo�r$y�g�·�w

�- /���	#� <D=?>@
- � �¨i � ����� � ´ �
D � 	�P � ´<E
� u�� o¼p�f[pKu<u�g^y¼zK¬8y�zSr$u<�«�eg�u�z�o�bezq¢ªu<b6pKu¼r$�e�$g^y �- /�¡�� � o¼pK��pK�«��p�};pKy<»�zÒ¤��$y�z'�"g"o�oÒ¿ � �:¬ÐpS�^uq¡
r$�e�$g^y �- /v¡�u<beg:o�wDo<u�g^f�·�g^b6p"¤�g"o¸¦«�«»�ghp/o�u0pKy��eg^uº¢¼zSy<» ¢�beg^y�g:u<beghpKy<y<�«¤�pK¦µpK�e� u<beg:o�g^y<¤D� �"g
y0pKu�g"okpKu��ez'�$gsI#KtpKy�g�y�g"o���g"�^u<�«¤�g^¦«w����«¤�g^�\·'w 
j TWV pK�e� 
t TWV 6,(�9�XL¢�beg^�e�"g�u<beg��ezSu0pKu<� zS��[B¿!#"%$'&)(�*,+ ��>C9��CD?zT9/=x9C>@? > <t;'<-9 =�E_BCD 9�� � >@Ew7�zx<w7N9�`�9 E E8=#D8>@? ;a=x9NE_z�?CB)< 9
? ;�`�z^7^<8> 7%B�z^BNE

� > <?> D 9 E��]9�`�<�<_z	�� ��\ ��>C> E > EE<_>C9K`�=�E 9Ay�z�D > 7/Et<�=x7a`�9�> y y�z&D'E�z&<-9 k�m'N�
�L
�� c5d f h[ � >C9
D 9 =�E � ced�� h^s \ �����
��
 � � $+� � � � � , �*� �*" " ��$ � � � ) � � � ���*� �($%��! � 
��
"'�«�e�"g - /¾� o¼�ezSuµ�eg"�"g"o�o0pKy<�«¦«w[pK·eo0zS¦«r$u�g^¦«wh�"zS��u<�«��rezSreoc¢��«u<b/y�g"o<��g"�^uµu�z �- /v¡��«�/zSy��$g^y¼u�z��$y�zq¤�g
u<beg�r$�$��g^y�·�zSr$�e�8¡$¢¼g��«��u<y�zD�Pre�"g�p:o�g#�'reg^�e�"g�zK¬���b6pK�$��g¸zK¬
fhgqpSo<r$y�g B �- / ��� � D�� prqNH¸o<re�0b
u<b6pKu


j ��� �TuV prq pK�e� ������ � � 
j ��� �TWV @ 
j TWV D ��I#KQP�HY6xd{9 ��H ° 6xd�9cD

t ��� �TWV prq pK�e� ������ � � 
t ��� �TWV @ 
t{TWV�6xd�9cD ��I#KQP�HY6xd{9cE

� ��u<b$� o�o�g^u<u<�«�$�e¡�B � ��� �´ D�¹��rqNH�� ocu<beg³f[pKy<u<�«�$��pK¦ g��$g}�e�$�«�$� �- / ��� � ¢��«u<b©y�g"o<��g"�^u�u�z�- /�pK�e�
	 ��� � 6xd D)(�9%pK�e�K� ��� � 6xd�9%pKy�gµu<begµ¬Lr$�e�^u<� zS�eo
reo0g"�¸u�z��$g}�e�eg"� � ��� �´ pS�"�"zSy��P�«�$��u�z�"Dg"�^u<� zS�h�P¿«i�¿_�zq¢�¡ �- / ��� � pK�e� - / pKy�g�f¸r$u<r6pK¦«¦«w\pK·eo�zS¦«r$u�g^¦«w©�"zS�'u<�«��rezSreo�pK�e�8¡

- /�� � �������� ��� " 6xd
D 5 9��+@ �- � ��� �
� i � ��� �������� ��� � � � � � � � 7 � ��� �² � : ¯8° � E X­�P¿ß��[
�3g^u\reo©f[pN{<zSy<�«Ñqg 7 � ��� �² � : ¯8° zS� � �������� ��� " 6xd D 5 9t¢�beg^� ; (f0�®�d ; F = ®�¿ i+�«y�o�uq¡ky�g"�qpK¦«¦«�«�$�

j�TWV�@ j�TWV¶¬ÂzSywILK P H c;pK�e� 
t{TWV�6,(l9 @ t{TuV~6,(l9h¬­zSyQI#K P H ° �,H c;pK�e� ( P � 2 3 ¡kzS�eg

õLö%÷3õÂø



���������
	���
��
	�����
�����	��
����
���� �"!#��$��
%�!#&�' i �
b6pSo�u<beg³¬ÂzS¦«¦ zÒ¢��«�$�h·�zSr$�e�$o 4

0 � � � ¯8°�
��� � 	 ��� � 7 ±b6 `l9cDV± 6 ` � 2:9 : X­�P¿ß��[
� 0�®)(���� �TWV # i"� �	� 
t TWV ��*,+ 
t ��� �TWV14365� #87 � � ² �:9 t{TWV�6º± 6�� 9<9 �

�
TWV # i�� �	� � i!� � �	�
j TWV ��*,+ 
j ��� �TWVj�TWV

����
� ®)( = �� �TuV # i�� �	� ���� ��*,+ 
t ��� �TuV�� "!� #87 � � ² �:9 t{TWV�6º± 6�� 9<9 ���� �

�
TWV # i�� �	� � i � � �	� ���� ��*,+ 
j ��� �TWVjlTWV ����

��
};zSy�g"zq¤�g^yvu<beg��"zSf:��g^�eoVpKu�zSy�� � o�·�zSr$�e�$g"�\�«�¶�P¿«i�·�w

� ² �� � ��� � 7 ± 6�� 9 : � � X­�P¿ ��[
� ®)( �TWV # i�� �	� � i � � �	� 7 
j ��� �TWV 07j�TWV�: � ®)(

�
TWV # i�� �	� 7 
t ��� �TWV 0 �� "!� #B7 � � ² �:9 t{TuV 7Ú± 6�� 9D: 9 E

�cg"o<� �$g"oÒ¡$zS�b� �������� ��� " 6xd
D 5 9B¡P¬­zSy5ILKwPKH"6xd�9czS�eg�b6pSot TWV 6º±b6���D)(�9<9 � \^TZ6xd�TuVe0 = � � � TuV:96xd�T � = � � � TO9 3 � \ V�6xd�TuVe0 = � � � TuV 96xdNV � = � � � V�9 3t{TWV�6º±b6���D)(�9<9 � \^TZ6xd�TuV � = � � � TuV:96xd T 0 = � � � T 9 3 � \ V�6xd�TuV � = � � � TuV 96xd V 0 = � � � V 9 3y�g^�e�"g�¡ezS�K� � ������ ��� " 6xd D 5 9B¡P¢¼g�b6pq¤�g³¬­zSy5ILKQPbH"6xd�9q F t{TWV~6xd{9 @ �������� ��� ��� � �� �!# "Ò¯ ² � # $ � ² �����C�� "!² �@& �� �!� #87 � � ² �:9 t{TWV�6º± 6���D)(l9<9 X­�P¿p��[
@ �������� ��� ��� � 1 365# "Ò¯ ² � # $ � ² ����� 14365

² �@& 14365� #87 � � ² �:9 t{TWV�6º±b6���D)(�9<9cEi%�«�6pK¦«¦«w�¡�·�zSr$�e�P�«�$� � ��� �² � reo<�«�$��X­�P¿ß��[B¡�X­�P¿ ��[
pK�e�?X­�P¿p��[B¡�f[pN{<zSy<�«Ñ"�«�$�[i � ��� �������� � � � � � � � � � ·�w�i�pK�e�u0pK»D�«�$���«��u�zhpS�"�"zSr$�'u�u<beg�zSy��$g^yc�«��¢�b$� ��b©u<beg³�P� �8g^y�g^��u�¦«�«f:�«u�o�pKy�g�u0pK»�g^�@¡Pu<beg�y�g^�$y�g"o�g^��u0pN½
u<� zS�\¬ÂzSy<f�r$¦¨pRX­�P¿ß��[£wD� g^¦ �$o�������� ��� � � � ����� 14365

² �'& 2
®)( 143"5# "q¯ ² � # $ � ² ��*,+ - /�� � �������� ��� " 6xd D 5 9��� 0 �

TuV # i�� �	��� i � � �	�
jlTWV ��*,+ 
j ��� �TWVjlTWV 0 
j ��� �TWV � j�TWVJ0 �TWV # i�� �	� 
t ��� �TWV ��*,+ 
t ��� �TWVt{TWV�6xd�9 0 
t ��� �TWV � t{TWV�6xd�9cE
÷+÷ ê�� �Nð8���



��� �8È|Ê�Í�É�����ÃBË É0ÏSÇ Ì�Í�Ã����kÈBÍ�Ê
	��
�'Ã��3Ê��3ÏSÈ^ÎºÃBË_Ë Ã

acbeg��$y�z'zK¬�zK¬%u<beg³r$�$��g^y�·�zSr$�e�©� o��"zS�e�^¦«re�$g"�©¦ g^u<u<�«�$� �/u�g^�e�$ovu�zh�P¿
��
�� � $+� � � � � , �*� ��� � � $ � � � )3� � � ���*���($+��! ��
��
a%pK»�g 5 P
# i�� �	� pK�e�\�$g^�ezSu�g�u<beg¸g^¤�g^��u+X­pK�$��gqpKy<�«�$�[�«�\�@g^f:f[p/�P¿ß��[¦ �������� ��� " 6xd D 5 9 <D=E>@ � �������� " 6xd
D 5 9��-�(�"TWV�6Â®)(�9/@ qNDh��ILK�PKH ° 6xd{9 ��E
�k¦«u<bezSr$��b - /�� o¼�ezSucpK·eo�zS¦«r$u�g^¦«w/�"zS��u<�«��rezSreo�¢�¿ yq¿ u �- /v¡'·�wh�$g}�e�$�«u<� zS�©zK¬ # i�� �	� ¡ 
j�TWV�prq�pK�e�

t{TWV�p�qP¡N��ILKwPKHY6xd{9co�z�u<b6pKu - /ª� okpK·eo�zS¦«r$u�g^¦«w©�"zS��u<�«��rezSreok¢�¿ yq¿ u �- /(zS��¦ � ������ ��� " 6xd
D � 9�pK�e�- / � � �������� ��� " 6xd D 5 9����C- / ��¦ �������� ��� " 6xd D 5 9���� �� �!

��#�� �������� ��� � � � � � �� ¯8°² � 6��^9 �- / �r¦ �������� ��� " 6xd D 5 9�� E
�£w§�@g^f:f[p��P¿ß�P¡ �- / ��¦ � ������ ��� " 6xd
D 5 9��5u�g^�e�$o/u�z(i�¿ acbeg^y�gB¬ÂzSy�g�¡�y�g^¤�g^y�o<�«�$�¾u<beg¥�«�eg#��r6pK¦«�«u<� g"ozS·$u0pK�«�eg"�©¬ÂzSy�u<beg³r$�$��g^y�·�zSr$�e�©wD� g^¦ �$o�������� ��� � � � �����C�� "!² �@& 2

®)( �� �!# "q¯ ² � # $ � ² ��*,+.- / � � �������� ��� " 6xd
D 5 9 �
� 0 �
TuV # i�� �	��� i � � �	�
j�TuV ��*,+ 
j�TWVj�TWV 0 
j�TWV � j�TuVe0 �

TWV # i�� �	� 
t{TWV ��*,+ 
t{TWVt{TWV�6xd�9 0 
t{TWV � t{TWV�6xd�9cE
acb$� o��"zS�e�^¦«re�$g"o³u<beg��$y�z'zK¬µzK¬µu<beg�¦ zq¢£g^y³·�zSr$�e�¶¢�beg^� 5 P # i�� �	� ¿ , zS�eo�� �$g^y 5 P # i�� �	� ¿i6zSy�pK��w = p qP¡%u<beg^y�g[gBsP� o<u�o 5 � P # i"� �	� pK�e� = � p q\o�re��bYu<b6pKu 	w6 5 � D = � 9 2 	w6 5 D = 9B¿y�g^�e�"g �������� ��� ��� � �����C�� �!² �@& 2

®)( �� "!# "q¯ ² � # $ � ² ��*,+ - / � � � ������ ��� " 6xd D 5 9 �
� �������� ��� � ��� � �����C�� "!² �@& 2

®)( �� "!# "Ò¯ ² � # $ � �ß² ��*,+.- /�� � �������� � � � " 6xd D 5 � 9��z@�0 	 6 5 � � � 6xd{9<9cE
"'�«�e�"gµu<b$� o@� o8u<y<reg�¬ÂzSy%pK��w 5 � P # i�� �	� pKy<·$�«u<y0pKy<w��^¦ z�o�g"��u�z 5 ¡q·'w³�"zS�'u<�«��r$�«uÚw�zK¬$u<beg�g^��u<y�zS�'wXÂo0g"g��@g^f:f[p[�P¿ß��[B¡$u<beg³¦ zÒ¢¼g^yk·�zSr$�e�\zK¬�acbeg"zSy�g^f �P¿«i³� o��$y�zq¤�g"�©¬­zSyvpK��w 5 P # i"� �	� ¿
acbeg/r$�$� ¬­zSy<f:�«uºwYzK¬vu<beg[¦«�«f:�«u:o<u0pKu�g"�5�«�Àacbeg"zSy�g^f �P¿«i[� o�gqpSo<�«¦«w5��beg"�0»�g"�8¿�_kzS�eg^u<beg^¦ g"o�oÒ¡
u<b$� okr$�$� ¬­zSy<f:�«uºw¥� o��^¦ gqpKy�pSo�¬ÐpKy�pSo"dHg^¤�zS¦«¤�g"o�zS�;�"zSf:�6pS�^u�o�g^u�okzK¬µo0zSfhg�¬ÐpS�"g5H�¿ � �e�$g"g"�8¡
� ¬5d�TuV[��zDg"o�u�z¥�©¬ÂzSy¸o0zSfhgbILK P H�¡3u<beg^� t{TWV�6xd{9���z�o�o��«·$¦«w¶¤�pK�$� o<beg"o�pK�e�Y�P� |[�^r$¦«u<� g"o��qpK�
pK�$��gqpKy+XÂo�g"g��3g^f:f[p �³¿«i�[B¿

õLö%÷3õÂø



���������
	���
��
	�����
�����	��
����
���� �"!#��$��
%�!#&�' �Pi

� � Ø8Ø=l8Øml )z* Ô�Ø � Ô � :m<>: _kzÒ¢¾acbeg"zSy�g^f �P¿«iµ�«f:�$¦«� g"o@u<begµ¦¨pKy<��gµ�$g^¤D�¨pKu<� zS�eo@¦ zD�qpK¦�·�zSr$�e�$o
zK¬�acbeg"zSy�g^f i�¿«i�¿¼};zSy�g"zq¤�g^yq¡6� ¬�p�¬­pS�"g1H�pK�e�;p:�Py<� ¬Lu � Pb� i pKy�gs�$s$g"�8¡$u<beg^�¥u<beg�¦«�«f:�«u�o
�«� X|i�¿ß��[
�«� ([pKy�g�r$�$� ¬ÂzSy<f=¢�¿ yq¿ u�u�z�dt�«�[�"zSf:�6pS�^u£o0g^u�o�zK¬�Hk¿
acbeg��$y�zDzK¬8y�g^¦«� g"oµzS�/p�o��«f:�$¦ g
pS�epK�$u0pKu<� zS�ÀzK¬cu<beg[�"zS��u<y0pS�^u<� zS���$y<�«�e�^�«�$¦ g�¡
o<�«f:�«¦¨pKy<¦«wHu�z©u<beg:�$y�zDzK¬�zK¬]�ß�P¡+acbeg"zSy�g^f �e¿ß�:�º¿
� g^u0pK�«¦ ovpKy�g¸zSf:�«u<u�g"�8¿

� � ,�� ���v� ����� ���c��, ���������
	��
���������������!�����0��1%�<�����

��o<�«�$�t};pKy<»�zÒ¤©�$y�zS��g^y<uÚw�¡�acbeg"zSy�g^f i�¿«i�pK�e�¶u<beg¸�"zS�'u<�«��r$�«uÚw;zK¬ �e6xd
D � 9�¢��«u<b¥y�g"o���g"�^u�u�zd P7HY6 � 9�¬ÂzSy"�$s$g"� � ¡�¢¼g�o<u0pKy<u³�$y�zq¤D�«�$��¦¨pKy<��g��$g^¤D�¨pKu<� zS�eo³·�zSr$�e�$ov¬­zSy�u<beg��$y�zS·6pK·$�«¦«�«uÚw
u<b6pKuvu<beg³�$y�z'�"g"o�ovo<u0p"wPo��egqpKyvo�zSfhg�¦«�«�egqpKy��6pKu<b@¿

1 x1

δ0

δ2

x2

δ3

x3

Qt
δ

x4

i%�«��r$y�g¸� 4�acbeg¸o<u<y<re�^u<r$y�g�zK¬
u<beg�·�zSr$�e�$o�¬ÂzSy�u<beg³�$y�zDzK¬�zK¬
acbeg"zSy�g^f �e¿«i�¿

� � Ø=n�Ø ���_��� Ø�����<>:*?   � �+Ô �$��� Ø � � Ù+� A1�+Ã^Î
doP�� 2 3 ÊSÍ�� � PK� 2 �^Ê�ÎÂÇ?�EF\LSÇLÍ'Ì�d ��� � P
� 2 3 
 ��ÃBÍ�Ï�ÎºÃA
!ÎEDPÃQF 	DÍ�É"ÎÂÇ­ÏSÍ � 	$É�D\ÎEDDÊ�Îq
^6Â¹G9/@ d ��� ¹ F"ÏSÈ¸ÊSËLËe¹hP*� qND���� 
 � DPÃ^Í

0b�	�/6�
 9 @ �������� � � � �����C�� "!² �@& 2
® �� "!# "q¯ ² � # $ � ² ��*,+.- / 0�14365

´ #B7 � � � 9<; ±b6Â¹cD)(�9 0H®2
^6Â¹G9 ; F%= ®?>
@ �������� ��� � ����� 14365

² �@& 2
®

1 365# "Ò¯ ² � # $ � ² ��*,+.- / 0@143"5
´ #87 � � � 9<; ± 6Â¹}D)(l9`0H®2
^6Â¹<9 ; F = ®?>kE

� � Ø8Ø=l � i+�«y�o�uq¡6�ezSu�g�u<b6pKu�H"6�
^6Â¹G9<9J@ HY6 � 9�¬­zSy³pK¦«¦
¹"P��LqND�� � ¿³acbeg�·�zSr$�e�$o³zS·$u0pK�«�eg"� �«�
acbeg"zSy�g^f i�¿«i¸�qpK�\·�g�reo�g"�\�«�;pK¦«¦@�«�'u�g^y<¤SpK¦ o�zK¬�u<beg³¬ÂzSy<f � ��D�� 0 ���D¢�beg^y�g �©� okp���z�o��«u<�«¤�g
�"zS�eo�u0pK��uq¿

÷+÷ ê�� �Nð8���



��� �8È|Ê�Í�É�����ÃBË É0ÏSÇ Ì�Í�Ã����kÈBÍ�Ê
	��
�'Ã��3Ê��3ÏSÈ^ÎºÃBË_Ë Ã

��n n�Ô ��� Ø � � Ù i%� s � pK�e���$g^�ezSu�gH·'w1B"¹ T HHu<beg �6pKy<u<�«u<� zS� zK¬K� ��D�� 0 �a��o<re�0b�u<b6pKu
¹ZT </=?>@ � � I�� � ¢�beg^y�g�� � <D=E>@ 6E� 01= ��9<;�� pK�e� � P - � � o �$sPg"� ¬­zSy¥pÀ¢�b$�«¦ g 
�¦ g^ud�T <D=E>@ 
^6Â¹ZTO9B¿ � �'u<y�z'�Pre�"gtp©o�g#�'reg^�e�"ghzK¬c��r$f¸·�g^y�okq F = � F EFEFE F =�� ¿[acbeg^�5reo<�«�$�¥u<beg} pKy<»�zq¤��$y�zS��g^y<uºw\pKu�u<�«fhg"o�¹ T X­pSo�o<r$����g"o<u�g"�©�«�Ri%�«��r$y�g¸��[B¡e¢¼g���g^u 4143"5# "Ò¯ ² � # $ ��� ² ��*,+.- / 0�14365

´ #B7 � � � 9<; ±b6Â¹cD)(�9 0H®2
^6Â¹G9 ; F%= ° ®?>
� � ¯8°� T � �

14365# "q¯ ² �
	 # $ � 	 ² ��*,+.- / 0 143"5
´ #87 � � � � 9<; ± 6Â¹}D)(l9 05®�d�T�05® � ¹ ; F%= T 3 ° ® > E

i6zSy�u<beg�o0pK»�g�zK¬
·$y�g^¤'�«uÚw�¢¼g��«�'u<y�z'�Pre�"g¸u<beg³�ezSu0pKu<� zS�
���
�6Â¹ � D<¹ ° 9 <D=E>@ �������� ��� � ����� 14365

² �@& 2
®

14365# "q¯ ²�
 � ´ � � # $ � ² ��*,+ - / 0 143"5
´ #B7 ´ �:� ´ � 9 ; ±b6Â¹cD)(�9 0H®2
^6Â¹G9 ; F%= ® >

¢�b$� �0b@¡6�"zSf�·$�«�eg"�\¢��«u<b\u<beg³�$y�g^¤D� zSreo�·�zSr$�e�$o�wD� g^¦ ��4
�� 
 6OqND��s9h� � ¯8°� T � � �� 
 6Â¹ T D<¹ T 3 ° 9cEi%� s��1p qP¿ acbeg/¦«�«�egqpKy��6pKu<b�
^6Â¹G9���g^y<u0pK�«�$�«�$�Hu�z;p¶�"zSf:�6pS�^u:o�g^u�zK¬VH"6 � 9�¬ÂzSy:pK¦«¦¼¹QP

� ��D�� 0 ��� ¡µacbeg"zSy�g^f i�¿«igX­pK�$�$¦«� g"�À¬­zSy:gqpS��b ���6Â¹ T D<¹ T 3 ° 9<[�g^�eo�r$y�g"o�u<b6pKu:u<beg^y�g©gBsD� o<u�o ���o�re��b\u<b6pKu�¬­zSyvpK¦«¦�� ��� �
���
{6OqND���95�A0�� � � ¯8°� T � � * � 7 d�T D � : 0��4.�E

�3g^u<u<�«�$�k�ey�o<ub� u�g^�e�$ocu�z��«� �e�$�«uºw©pK�e�tu<beg^���¥u�z:�P¡DzS�eg³zS·$u0pK�«�eocreo<�«�$��u<beg��"zS�'u<�«��r$�«uºw©zK¬�"6 E D � 9]XÂo�g"g�x�y�zS��z�o<�«u<� zS�;�P¿ �?XL�«�«�#[<[
���
{6OqND��s9J�A0 � � ¯ �

� � 7 
�6Â¹G9cD�

h6Â¹G9 : �$¹}E
acbeg�¬Lr$�e�^u<� zS�6pK¦��	�/6�
 9£·�g^�«�$� �e�$�«u�g�¡$u<beg�r$�$��g^y�·�zSr$�e��¬­zS¦«¦ zq¢�o�¦ g^u<u<�«�$� �tu�g^�e�$o�u�z[�P¿
  ØD×�Ô �¥� Ø � � Ù �kok¬­zSyku<beg�r$�$��g^y³·�zSr$�e�8¡�u<beg�·�zSr$�e�$o�zS·$u0pK�«�eg"�;�«�Hacbeg"zSy�g^f i�¿«i�pKy�g
reo0g"���«�[pK�:�«��u�g^y<¤�pK¦6zK¬�u<beg£¬­zSy<f � ��D��o0 ��� ¿���o<�«�$�¸pS�$�P�«u<� zS�6pK¦«¦«wh�@g^f:f[p!��¿«i��$gqpK¦«�«�$�¸¢��«u<b
u<beg³�«�'u�g^y<¤SpK¦ o � qND �_�
pK�e� � ��0 ��D����8¢�beg^� �tu�g^�e�$o�u�zh�P¡Pu<beg³�$y�zDzK¬
zK¬
u<beg³¦ zq¢£g^yv·�zSr$�e��� o
o��«f:�«¦¨pKy�u�z�u<beg�r$�$��g^y�·�zSr$�e�\zS�eg�¿ � g^u0pK�«¦ o�pKy�g�zSf:�«u<u�g"�8¿

õLö%÷3õÂø



���������
	���
��
	�����
�����	��
����
���� �"!#��$��
%�!#&�' ���

@ � Ø � %x� �+Ô �$� n �P� * ��� Ø   8 � acbeg:oVpKf:�$¦ g��6pKu<bH¦ z'�qpK¦�·�zSr$�e�$o�zK¬£acbeg"zSy�g^f i�¿ �¥pKy�g
�ezÒ¢
�$y�zq¤�g"�¾¬ÂzSy�¦«�«�egqpKy��6pKu<beo3XÂx�y�zS��z�o<�«u<� zS�À�e¿«i�[B¿;acbeg^y�g©pKy�g/o�zSfhgto<u�g^�eo�u�z¥y�gqpS�0bÀu<beg
� � x%¡e¢�b$� �0b\¢¼g¸zSr$u<¦«�«�eg�beg^y�g�¿i%�«y�o<uq¡�u<beg�¦ z'�qpK¦$·�zSr$�e�$o¼pKy�g�gBsPu�g^�e�$g"�hu�z³�$� g"�"g^¢�� o0g�¦«�«�egqpKyµ�6pKu<beoeXL�Ð¿ g�¿+¬­zSyg
¥·�g^¦ zS�$���«�$��u�z
/10 7\� qND��V�8D�� 2 3 ::[B¿ �ko<�«�$�tu<beg:} pKy<»�zq¤¥�$y�zS��g^y<uºwHpK�e� ·�zSr$�e�$o�pSo��$g"o0�^y<�«·�g"� �«�fi%�«��r$y�gh�P¡
u<beg³�$y�zDzK¬�¦ z'zS»Poc¤�g^y<wtf¸re��b¶¦«�«»�g�u<b6pKuvzK¬�x�y�zS��z�o<�«u<� zS�\�e¿«i�¿
"Dg"�"zS�e�8¡¼u<begt¦ z'�qpK¦�·�zSr$�e�$ohpKy�g©gBsPu�g^�e�$g"�Àu�z5pK·eo�zS¦«r$u�g^¦«w��"zS�'u<�«��rezSreo[�6pKu<beo?XL�Ð¿ g�¿5¬­zSy�

·�g^¦ zS�$���«�$�tu�z +5) 7 � qND����8D�� 2 3 : [�¢��«u<b?�e�$�«u�g�g^��u<y�zS�'w�¡�reo<�«�$�tu<beg�y�g^f[pKy<»¥zK¬��@¿+i � pK�e�¥u<beg
�$y�zS��g^y<u<� g"ovzK¬��	��¿
acbeg¶�egBsPu�o�u�g^��� o/u�z��$y�zq¤�g;u<beg gBsD��zS�eg^��u<�¨pK¦³u<�«��b�u<�eg"o0o©zK¬ � ® ¯8° ±b6Â®8¹cD�� ®�d=�#9cDt® � 2 �
zÒ¤�g^yk�e�$�«u�g��«��u�g^y<¤�pK¦vzK¬vu<�«fhggXLr$�$� ¬­zSy<f:¦«wY¬­zSykdª·�g^¦ zS�$���«�$�5u�zHp �"zSf:�6pS�^uho�g^uc[B¿ i%�«�6pK¦«¦«w
acbeg"zSy�g^f i�¿ �ª� o©�$y�zq¤�g"�8¿ acbeg"o�g ¦¨pSo<u\uÚ¢¼zªo�u�g^�eo©reo�g ¤�pKy<� zSreo\�$y�zS��g^y<u<� g"o¥zK¬�u<beg y0pKu�g
¬Âr$�e�^u<� zS��� � pK�e��x�y�zS��z�o��«u<� zS�¶�P¿p�P¿�acbeg³y�gqpS�$g^y�� ocy�gB¬Âg^y<y�g"��u�z3���D¡m"Dg"�^u<� zS�b�:��¬­zSyc�$g^u0pK�«¦ oÒ¿
�����������
	��
� ����������������������� ���! 
 #"%$&$('*),+.- /103234
5*687�9:;0=<?> 5A@CBEDGFIHKJ 6 <ML1NPORQGSUTWVUXZY[X 0 Y H 687 L1NPORQ�\]X 4^<5?_a` @cbed �gf Y[X 4^h�4i4Ij3k S^Y � 03<?> �lSmTnVUXoY[X 0 Y 5 � @pb%q 5 ��r b 03<s>ut � �Ar b%q Y[X 4U< Y[X 44^vw4U< YMxzya{U|}^~ ��~ � B 5 Fm�
J 03���z� S^Y <s4Uvw4^h�� VIV^T h S 0 Y 0���03hE��4�>�4^v�k.0 Y k.�3< S^V 03��4�� S 4I4
4�� T 0 Y kE�3<&��� d����!�=d�G���,�?�������e G¡n¢I£¤£w¥#¦e§I �§�¨�©I�1¨wªn«¬ �£w¥#­z �¨3§�¦n¢I �¨3§�®n �§I©^¢�¯�°� �®±¯�ªo²¤ �©^³�¯�£3ª(´Wµ�¶=·s¸¹�n¯�©I�º¸» ¼  � ^¡±³��e �ªe£3³!¨w³�¯�£3ª½£w¥�µ�¾M ^³�³��e �¡1¨w¢!¨w­z ^³I ^¢I§z¿À _a` ¨wªe® ¿Á _Â` B.ÃnJ °� �©I�e£=§! ^ª±§I£�³��1¨w³

¿À _a` r b¤F Ä?ÅÇÆ�F¿Á _a` B.ÃnJ#@ ¿Á _a` r b¤F Ä?ÅÇÆ�F�Ä?Ã 6K7 9: FH _a` @ ¿À _a`�È ¿Á _a` F Ä?ÅÇÆ�É
���e �¡n¢I£3°1¨w°n¯�Ê�¯�³�¯� �§�Ë Ìl¨wªe®lÍË Ì8¨w¢I �­
¦n³�¦1¨wÊ�Ê�Î±¨w°e§I£3Ê�¦n³I ^Ê�ÎK©�£3ª�³�¯�ª�¦e£3¦e§�¨wªe®i§I£�³��1¨w³Ï³��e �¢I ^¡WÐ¢I �§! ^ª�³!¨w³�¯�£3ª�¥E£3¢�­G¦nÊÇ¨(ÑE´WµaÒ¬ÓÏ¯�§�Ô=¨wÊ�¯�®½¸¹¯�³��ºÕ×Ö } µ�¾Ø ^³�¦e§�­Ù¨�ÚÛ£3¢�¯�Ü� �Õ;Ý,ÞÖ } ­z£3¢I � UßW¡nÊ�¯�©^¯�³�Ê�Î£3ªixzya{U|}^~ � B 5 FIH�J ·e£3ªK¸¹�n¯�©!�±³��e �¥E£3Ê�Ê�£�¸¹¯�ªn«Ù¢I£3¦n«=�i°s£3¦nªe®n§Ï�e£3Ê�®,µ

È±à {Uá Ý,Þâã�ä�å�æ#çéè B�ênJmF è B�êGëíì�JÛî
ï ðMñ â_Â`�ò 9 B ¿À _a` ë�ó3Jwôôôô

õ�ö=÷ ¿À _a`À _a` ôôôô
ëøB ¿Á _Â` ëùó3Jwôôôô

õ�ö=÷ ¿Á _a`Á _a` B�ú _nû ú ` J ôôôô
É

üýüAþ=ÿ��������



Ò�� � hÛ0=< V 2���4U� V �3kP�=<s4���� hU<?0 T >u>%4
	Ø0 � �3h Y 4U�g��4
�1£3¢�³��e �³I ^¢�­ ®W¦e  ³I£�§! ^¢�Ô%¯�©� �§�£3ª�¢I£3¦n³I 
���(·3¢I ^­z ^­
°s ^¢�¯�ªn«G³��1¨w³ ¿Á���� r b · 5 ��� @ b Ñ.§I¯�ªe©� 5 � @ b Ó�¨wªe®(§!£ H������ b · £3ªe ��1¨3§�³��e �¥E£3Ê�Ê�£�¸¹¯�ªn«½°s£3¦nªe®&¨w³�Ê� �¨3§�³�¸¹�e ^ª ó ¨wªe® ñ ¨w¢I §I¦��Ù©^¯� ^ª�³�Ê�ÎK§�­Ù¨wÊ�Ê Ñ.§�¯�ªe©�  5 � r b ÓU·

È±à {Uá Ý,Þâã�ä�å æ B è B�ênJmF è B�êGë*ì�J�J�J ¶ ����� N ã : ÞéQ.Ý � N ã Q ä Ý��! �"$#
ï È ðMñ B ¿Á���� È ó3J õ�ö=÷ ¿Á ���GB ð 5 � È&% H�� % ñWð È ó ð JÁ ��� ú'�nB ñWð H�����ëùó ð J É

( £�¸�·�ªe£3³I �³��1¨w³�¨wÊ�Ê�)�¦1¨wª%³�¯�³�¯� �§#¯�ªÙ³��e Ï©�£3­�¡� ^ªe§!¨w³I£3¢+* B 5 J Ñ.§I � GÑE´Wµ�¶RÓ�Ó�¨w¢I �°s£3¦nªe®n �®Ù¸�µ ¢�µ ³�µ5 ·¤�e ^ªe©� �³��e ^¢I � Uß¤¯�§�³I§,* :.-&/ §�¦e©I�K³��1¨w³0* B 5 J ï * : ¥E£3¢¹¨wÊ�Ê 5�6K7 9: µ21»£3­G°n¯�ªn¯�ªn«Ù³��e ¡n¢I ^Ô¤¯�£3¦e§¹¯�ªe �)%¦1¨wÊ�¯�³�¯� �§ÏÎ¤¯� ^Ê�®n§
ìðMñ õ�ö=÷ Ë Ì&3Çx�ya{^|}^~ ��~ � B 5 FIHKJ54G@ ìðMñ õÇö=÷ ÍË 687�¶ � ��9 yÂ{^|á;: <=: > NPO ~ ? Q@# Õ Ý,ÞÖ }�A
ï â _a` B ¿À _a` ë ówJwôôôô

õ�ö=÷ ¿À _Â`À _Â` ôôôô
ë â_a`�Bä �C� B ¿Á _a` ëùó3Jwôôôô õ�ö=÷

¿Á _a`Á _Â` B�ú _ û ú ` J ôôôôÈ B ¿Á���� È ó3J õ�ö=÷ ¿Á ���GB 5 � ÈD% H�� % ñ È ó3JÁ ����ú'�nB ñ H�����ë�ó3J ë * : É
� ¨ ¼ ¯�ªn«�¯�ª�³I£�¨3©�©�£3¦nª�³ ³��e �£3¢I®n ^¢ ¯�ªi¸¹�n¯�©I��³��e �Ê�¯�­�¯�³I§ ¨w¢I �³!¨ ¼  ^ª�¨wªe®±¦e§�¯�ªn«Ù³��e �¥E¨3©^³Ï³��1¨w³5 � r b · ¿Á ��� r b ·e£3ªe �©�¨wª±©�£3ªe©^Ê�¦e®n �§I¯�ªe©� �³��e �¢�¯�«=��³ �1¨wªe®i§�¯�®n �³I ^ªe®n§�³I£ È / µ
�����������
	��FE G¤�?������HJI 	;K�	MLI	�NPO ���QN�N?�]�SR

(d)(a) (b) (c)

�ý¯�«=¦n¢I T��UWV ¯YX� ^¢I ^ª%³Ï©�¨3§I �§�¥E£3¢¹³��e �¾M ^­�­Ù¨[Z µ�¶=µ
�éªK³��e �¡n¢I£¤£w¥�£w¥]¾\V^]l°�£3¦nªe®n§¹¥E£3¢�Ê�¯�ªe �¨w¢Ï¡1¨w³��e§�Ñ_]�¢I£3¡s£=§I¯�³�¯�£3ª`�eµ�¶RÓU·e¸» G©�¨wªi¦e§! �³��e �Ê�£¤©�¨wÊ°�£3¦nªe®n§�£w¥]���e �£3¢I ^­;¶=µ�¶�§�¯�ªe©� �¯�³¹¯�§¹¢I �)%¦n¯�¢I �®�³��1¨w³ H °s ^Ê�£3ªn«¬§Ï³I£ 7 L1N�ORQ Ñ[�e ^ªe©� �©�¨3§! �§�ÑE¨¬Ó

acb ü\a_d



���������
	���
��
	�����
�����	��
����
���� �"!#��$��
%�!#&�' Ò�(
¨wªe®øÑ[°?Ó
¯�ª � ¯�«=¦n¢I  �*)e³�¸¹¯�³�� ���e �£3¢I ^­ ¶=µ�¶RÓUµZ���e u°s ^«=¯�ªnªn¯�ªn«(£3¢�³��e � ^ªe®ù£w¥ ¨ � kg<�4�03h¡1¨w³���¨w¢I ¹³��e �³é¸ £�§I£3Ê� ¹¡�£3¯�ª�³I§#¸¹�e ^¢I Ï³��n¯�§#¯�§�ªe£3³�ªe �©� �§I§m¨w¢�¯�Ê�Î�³�¢�¦e 
Ñ.§I � �©�¨3§! �§ Ñ.©RÓ�¨wªe®�Ñ.®1Ó�ÓUµ(  ^Ô¬ ^¢�³��e ^Ê� �§I§ ¾M ^­�­Ù¨ Z�µ�¶�¡n¢I£RÔ¬ �§Ï³��1¨w³�³��e ^¢I G¯�§¹ªe£Ù UßW³�¢!¨�©�£=§�³�¥E£3¢Ï ^ª%³I ^¢�¯�ªn«u£3¢�Ê� �¨�Ô%¯�ªn«�¨¥ ¨3©� GÑE¨w³ ¨�ÊÇ¨w¢�«¬ �®n ^Ô¤¯Ç¨w³�¯�£3ª�§I©�¨wÊ� RÓUµ,+  ^ªe©� ¹³��e ^¢I �¯�§#ªe£�¯�¢�¢I �®W¦e©^¯�°n¯�Ê�¯�³�Î.- ¡n¢I£3°nÊ� ^­×ÑE¨w³»¨�ÊÇ¨w¢�«¬ ®n ^Ô¤¯Ç¨w³�¯�£3ª±§I©�¨wÊ� RÓ�¸¹¯�³��i³��e �§�³!¨w¢�ªe ^³é¸ £3¢ ¼ µ�1£3¢�³��e �§!¨ ¼  �£w¥]°n¢I ^Ô%¯�³éÎ�¸  �§��1¨wÊ�ÊM®n ^ªe£3³I 

x�ya{U|/ ~ ��~ � B 5 FIHKJ103254@ 687:9<;= ò�> å ~ Ö /:? % è BA@mF�ÃeJ È ð 5 È H�@ % - ó ðCB FD "%$&$('FEu+.- 	Ø4 Y 5Z6o7 9: 03<?> H 6o7 9 S 0 Y k S fHG kg<¤��5 ë8H�I 6o7 9 : d ��4U<?� Y 4�J GLK Y[X 4f T < V�Y kE�3< SUTWV^XKY[X 0 Y K BA@IJ#@ 5 ë�H�@ f �3hG03�[� @ 6NM b¤F3IPOéd / X 4U<
õRQRS/ ~ ��~ TAU å õ5QRSVQRW�XÖ UZY ìð QRW�X[ � Ý Ö O [ \ T Ö õ�ö=÷ Ë ÌD3Çx ya{^|/ ~ ��~ � B 5 FIHKJ54
@øb¤F Ñ_Z�µ�¶RÓ

õRQ5S/ ~ ��~ T]U å õRQRS^QRW�XÖ U_Y ìð QRW�X[ � Ý Öa` Ncb,Ý�/^Q [ \ T Öõ�ö=÷ Ë Ì 3 x yÂ{^|/ ~ ��~ � B K BdI ÈFe JmFIHKJ 4 @øb¤É Ñ_Z�µaÒ¬Ó
�G���,�?�����M¢!¨3©^¯�ªn«Ù°1¨3© ¼ ¸¹�e ^¢I �³��e �Ê�¯�­�¯�³!¨w³�¯�£3ª H 6±7 L1N�ORQ ©�£3­z �§�¥[¢I£3­pÊ� �¨3®n§ ³I£±ÑE´Wµa´¬Ó U ¯�³¯�§�ªe �©� �§I§!¨w¢�Î�³��1¨w³ Á _Â` B è BgfwJ�J °� �°s£3¦nªe®n �®o¨�¸»¨�Î½¥.¢I£3­ihW·,¦nªn¯P¥E£3¢�­�Ê�Îº£�Ô¬ ^¢ M b¤F ðMñ O µu²%¯�ªe©� ³��e G§I ^¢�Ô%¯�©� �¢!¨w³I �¯�§�£3ªnÊ�ÎK©I�1¨wªn«¬ �®K¥E£3¢ ÅÇÆ 6kj B 5 J ·1 �)%¦1¨w³�¯�£3ª&ÑE´Wµl(¬Óm)nß�³��e �¡n¢I£3°nÊ� ^­i·1�e ^ªe©� ³��e �Ê�¯�­�¯�³!¨w³�¯�£3ªMµ���n¯�§ ¨wª1¨wÊ�Î¤§I¯�§ý¨wÊ�Ê�£�¸�§ý³I£�§I£3Ê�Ô¬ #³��e �©�¨3§I ÏÑ.©RÓ,¯�ª � ¯�«=¦n¢I W�%Ós¸¹�n¯�©!��£3ªnÊ�Î��1¨w¡n¡� ^ªe§Ø¸¹�e ^ª 4�j3k Y kg<%�¨Ï¥ ¨3©� �Ñ[¯ µÂ =µ H _a` r b ÓUµ
��³]¯�§] �¨3§�¯�Ê�Î
©!�e �© ¼  �®�Ñ[¦e§�¯�ªn«�¨ ©!�1¨wªn«¬ �£w¥?­z �¨3§I¦n¢I �¨3§ý¯�ª�³��e »¡n¢I£¤£w¥s£w¥���e �£3¢I ^­A´Wµ�¶RÓ#³��1¨w³¹£3ªe �©�¨wª�­z£%®W¯P¥.Î À _a` ¨wªe® Á _a` B 5 J §I£�³��1¨w³»³��e  ¡1¨w³��u¥E£3Ê�Ê�£�¸�§�¨�®W¢�¯P¥[³ H µ���e �©�£=§I³»¯�§ ��4 SmS�³��1¨wª½©^¦n³�³�¯�ªn«�³��e �§I ^¢�Ô%¯�©�  ³I£nhKÑg¥E£3¢�¨�©�£=§�³po �nB brq Á _Â` B 5 J�J @ Á _a` B 5 J -D/ Ó¨wªe®(¡n¦n³�³�¯�ªn«½³��e Ù¨w¢�¢�¯�Ô=¨wÊ#¢!¨w³I Ù³I£ H _a` Ñg¥E£3¢
¨±©�£=§�³Zo � BEH _a` q À _a` J - / °s �©�¨w¦e§I  À _a` r b ÓUµ²%¯�ªe©� �³��e s)eªn¯�³I �©�£=§I³»¯�§�­G¦nÊ�³�¯�¡nÊ�¯� �®K°%Î�¨
³�¯�­z  e ®n �©^¢I �¨3§�¯�ªn«z³I£thW·W¸  �«¬ ^³� �)%¦1¨w³�¯�£3ªoÑ_Z�µ�¶RÓÑ.©�¨3§! zÑ.®1Ó�®n£% �§�ªe£3³ ¨w¡n¡nÊ�Î�³I£½Ñ_Z µ�¶RÓ�ÓUµ���e ¹©�¨3§! �Ñ.®1Ó ¯�§]­G¦e©!�Ù­z£3¢I �®W¯Y�Ù©^¦nÊ�³�³I£��1¨wªe®WÊ� =µ$( £3³I �³��1¨w³ H _a` - b ¨wªe® 5 _a` ë�H _a` Ií@ b ·�e ^ªe©�  Á _a` B 5 ë*H�I�J
@pb µku ¢I£3¦n«=�ù¨wª1¨wÊ�Î¤§I¯�§G§�¯�­�¯�ÊÇ¨w¢�³I£i³��e u©�¨3§I ½Ñ.©RÓ�§��e£�¸�§�³��1¨w³ k Y k S<�4 V 4 SmS 03h G Y �±k[< V hI4�0 S 4 Y[X 4 S 4UhmvRk V 4�hÛ0 Y 4 Y �º0 Y ��4�0 S^Y È H _Â` r b µ Z»¦n³
³��e �©�£=§�³G¡s ^¢
¦nªn¯�³³�¯�­z �³I£G®n£�³��1¨w³�¯�§,o �nB È H _a` qmb¬J#@ / ¯�ª�³��e �ªe ^¯�«=��°�£3¢��e£%£¤®z£w¥ 5 ë�H�I µ]²¤£�¯�³�¯�§�ªe �©� �§I§!¨w¢�Î³I£�«¬ ^³Ï­z£3¢I �¡n¢I �©^¯�§I �°�£3¦nªe®n§�µV� ^ªe£3³I  5rv 032R4@ K BdI Èwe J µW� ¯�¢I§�³�¸» �§��1¨wÊ�Ê,£3ªnÊ�Îz¥E£%©^¦e§�£3ªK³��e �§I ^³px v £w¥ý¢I£3¦n³I �§ ÅÇÆ ¥.£3¢�¸¹�n¯�©I�5 v_a` r b ¨wªe® 5 v_Â` ë e I @ b µJ��ª�³��e �£3³��e ^¢�©�¨3§I �§�·�³��e �¨w°s£RÔ¬ �®W¯�§I©^¦e§I§�¯�£3ªº§��e£R¸�§�³��1¨w³�³��e ©�£=§I³¹³I£�¥.£3Ê�Ê�£R¸ H _a` ¯�§p)eªn¯�³I �Ñ.§!¨�Îu°s£3¦nªe®n �®i°�Î ú ÓUµy3z|{~}l���c�3����������}l� þ~� � �H��� } � �~�3���]} þ~� ����{��,} þ ��� þ �]}���}������ 	 ������� �:��� þ~� � ��� � þ~� � � �3���3�"��� �H�V�H ¢¡
üýüAþ=ÿ��������



Ò�� � hÛ0=< V 2���4U� V �3kP�=<s4���� hU<?0 T >u>%4
	Ø0 � �3h Y 4U�g��4
�( �§��1¨wÊ�Ê,®n ^ªe£3³I  °�Î���ya{U|/ ~ ��~ � B 5 FIH�J ³��e � ^Ô¬ ^ª�³¹¸¹�e ^ª�� _a` BA@UF�ÃeJ ÚÛ¦n­�¡e§¹®n£�¸¹ª%¸»¨w¢I®n§ £3ªe©� =·e¨wªe®£3ªnÊ�Î�£3ªe©� =·»£�Ô¬ ^¢z³��e K³�¯�­z �¯�ª%³I ^¢�Ô3¨wÊ�� ê % H Ý,Þ_a` % F�B�ê�ë ì�J % H Ý,Þ_a` % î ·�¥E£3¢Ù¨wÊ�Ê ê ïAð e % H _a` % ¨wªe®¨wÊ�Ê ÅgÆ 6 x v µ	�*�e ^ª ð ¯�§�ÊÇ¨w¢�«¬ =·#¯�³�¯�§� �¨3§�¯�Ê�Î�©I�e �© ¼  �®ù³��1¨w³
��ya{^|/ ~ ��~ � B 5 FIH�J ¯�§z¯�ªe©^Ê�¦e®n �®ù¯�ªxzya{U|/ ~ ��~ � B 5 FIH�J µ��*¯�³��e£3¦n³ÏÊ�£=§I§Ï£w¥]«¬ ^ªe ^¢!¨wÊ�¯�³éÎ¬·,¨3§I§�¦n­z G¨wÊ�§I£ ð 5 v_a` ë ð
����� - Ã _a` - ð 5 v_a` ë ð
� µ�éª±³��n¯�§�©�¨3§I =·?³��e �� _a` BA@mF�ÃeJ ·?¥.£3¢ ÅÇÆ 6 x v ªe ^Ô¬ ^¢ ¢I �¨3©I� hÙ£RÔ¬ ^¢ M b¤F ð e O µ����n¯�§�¨3§I§�¦n­�¡n³�¯�£3ª�¯�§ªe �©� �§!§!¨w¢�Î�§I£z¨3§�³I£�¥E£¤©^¦e§¹£3ª�� ya{U|/ ~ ��~ � B 5 FIHKJ ·n§�¯�ªe©� �� _a` ©�¨wªKªe£3³]ÚÛ¦n­�¡i®n£�¸¹ª%¸»¨w¢I®±¯P¥ ¯�³�¢I �¨3©I�h�U]¯�³Ï¡n¢I£3³I �©^³I§�� ya{^|/ ~ ��~ � B 5 FIH�J ¥.¢I£3­p°� ^¯�ªn«�³��e � ^­�¡n³�ÎK§I ^³�µ�*�e ^ª % Ã È ð 5�v % - �Ûð ·¤£3ª D yÂ{^|/ ~ ��~ � B 5 FIH�J Ñ[�e ^ªe©� �£3ª���ya{^|/ ~ ��~ � B 5 FIH�J ÓU·W³��e ^¢I � UßW¯�§�³I§¹¨�©�£3ªe§�³!¨wª�³* _a` ¯�ªe®n ^¡� ^ªe®n ^ª�³ £w¥ ð · e · ó · � §!¨w³�¯�§Û¥.Î¤¯�ªn«

Á _Â` B è BgfwJ�JQ� Á _a` � _a` BgfwJ * _a`ð É Ñ_Z�µa´¬Ó
( £�¸ ¸  �¯�ª%³�¢I£%®W¦e©� �³��e G©I�1¨wªn«¬ G£w¥]­z �¨3§�¦n¢I  U

¿À _a` 0�254@ b¤F ¨wªe® ¿Á _a` B���J,0�254@ Á _Â` * _a` Ä�� 6K7 9 : F»Ä?ÅÇÆ 6 x v F
¸¹¯�³��&³��e �§m¨w­z [* _a` ¨3§
¯�ª*Ñ_Z�µa´¬ÓUµ½²%¯�ªe©� �¨wÊ�Ê#¯�ª�³I ^ªe§I¯�³�¯� �§ À _a` · Á _a` B���J ·�¿À _a` ¨wªe® ¿Á _a` B���J ¨w¢I °�£3¦nªe®n �®,·w³��e #©�£3­�¡� ^ªe§!¨w³I£3¢
* B 5 J ¯�ª�ÑE´Wµ�¶RÓ�¯�§M°�£3¦nªe®n �®,·3§!¨�Î�°%ÎT* : µ ���e �ªe ^¸o¡n¢I£3°1¨w°n¯�Ê�¯�³éÎ­z �¨3§I¦n¢I ÙÑ.®n H)eªe �®±¨3§¹¯�ª�²¤ �©^³�¯�£3ª�´Wµ�¶RÓ ÍË Ì8¯�§Ï¨w°e§I£3Ê�¦n³I ^Ê�ÎK©�£3ª�³�¯�ª%¦e£3¦e§Ï¸�µ ¢�µ ³ÏË Ìl§I£�³��1¨w³

Ë ÌD3�xzyÂ{^|/ ~ ��~ � B 5 FIH�J54 ��� Ý�� Ö / ÍË 6 7 Õ Ý,ÞÖ / ¶ � ��� ya{U|� : <!: > NPO ~ ? Qc# A É Ñ_Z�µ �%Ó
��£3¢I �£�Ô¬ ^¢�·1³��e �­Ù¨w¢�³�¯�ªn«�¨wÊ� GÕ Ý,ÞÖ / ¯�§¹°�£3¦nªe®n �®i£3ª ��ya{^|/ ~ ��~ � B 5 FIH�J °�Î

õ�ö=÷ Õ Ö / ïùð e * : ë à { � Ý,Þâã�ä�å â_a`�ò 9"! õÇö=÷$# ¿Á _Â`Á _a` B è B�ênJ�J�% ¶ ���'& 	 � N ã : ÞéQ.Ý & 	 � N ã Q ä Ý,Þ # É Ñ_Z�µl(¬Ó
�( z¦e§I �®�³��e �¥ ¨3©^³�³��1¨w³�³��e ^¢I �¨w¢I Ù£3ªnÊ�Î�®n£R¸¹ª�¸»¨w¢I®½ÚÛ¦n­�¡e§�£3ª	� ya{^|/ ~ ��~ � B 5 FIHKJ ·ý§I£�³��1¨w³G³��e ¨w¢�¢�¯�Ô=¨wÊM¢!¨w³I �§ ®n£�ªe£3³ ¨w¡n¡� �¨w¢�µ+�éªoÑ_Z�µ �%ÓU· è B�ênJ ¯�§�³��e �§�³!¨w³I G£w¥ ³��e G¡n¢I£%©� �§I§ ¨�¥[³I ^¢�³��e  ê Ð ³��ÚÛ¦n­�¡&Ñ.©�£3¦nª%³�¯�ªn« 03�[� Ú�¦n­�¡e§UÓ U�¥E£3¢�³��e G©�£¤£3¢I®W¯�ª1¨w³I  ÅÇÆ ¸» G®n ^ªe£3³I �°%Î I _a`ã ³��e �³�¯�­z 
£w¥ ê Ð ³��ÚÛ¦n­�¡Mµ"( ª
��ya{U|/ ~ ��~ � B 5 FIH�J ·�³��e � ^­G°� �®n®n �®Ù©!�1¨w¯�ªz¯�§�®n ^³I ^¢�­�¯�ªn¯�§�³�¯�©�V ���3h�>3k[<?0 Y 4ZJ G V ���3h�>3k[<?0 Y 4 ·¯ µÂ =µ"� _Â` BdI _a`ã J�@*Ã _a` È ê µ����n¯�§¹­z �¨wªe§�³��1¨w³

¿Á _a`Á _Â` B è BdI _a`ã J�J ï
ð ¿Á _a`Á _a` � _a` BdI _a`ã J * _a` ï ¿Á _a`Á _a` * _Â` B 5 v_a` ë �)��� È ê ��ð J F Ñ_Z�µ*�¬Ó

acb ü\a_d



���������
	���
��
	�����
�����	��
����
���� �"!#��$��
%�!#&�' Ò��
¦e§I¯�ªn«z§�¦e©�©� �§I§�¯�Ô¬ ^Ê�Î�³��e �°�£3¦nªe®(Ñ_Z�µa´¬Ó¹¨wªe®K³��e G¨3§I§I¦n­�¡n³�¯�£3ª Ã _a` r ð 5rv_Â` ë ð
�)��� µW�éªe �)%¦1¨wÊ�¯PÐ³�¯� �§
Ñ_Z µ*�¬Ó�Î%¯� ^Ê�®,·n£3ª ��yÂ{^|/ ~ ��~ � B 5 FIHKJ µ

ð Ý,Þ à { � Ý,Þâã�ä�å â_a`�ò 9"! õ�ö=÷ # ¿Á _a`Á _a` B è B�ênJ�J�% ¶ � �'& 	 � N ã : ÞéQ.Ý & 	 � N ã Q ä Ý,Þ #
ï È ð Ý,Þ Ö / [ ? 	 � [âã�ä�å õ�ö=÷ ¿Á _a` B 5�v_a` ë �)��� È ê ��ð JÁ _a` * _a`Ö UZYÈ�� È�� / [ ? 	 � [å õ�ö=÷ ¿Á _a` B 5rv_a` ë ����� È�� JÁ _a` * _Â` � � É Ñ_Z�µ	�=Ó

� ¯�ª1¨wÊ�Ê�Î¬·n¦e§I¯�ªn«½Ñ_Z�µl(¬Ó�¨wªe®oÑ_Z�µ	�=ÓU·n³��e �°�£3¦nªe®(Ñ_Z µ �%Ó�¯�§¹³�¢!¨wªe§Û¥E£3¢�­z �®K¯�ª�³I£
õRQRS^QRW�XÖ U_Y ìð õÇö=÷ Ë Ì&3�x ya{U|/ ~ ��~ � B 5 FIHKJ54

� È B�úlë * : J e ë â_a`�ò 9"! � / [ ? 	 � [å õ�ö=÷ ¿Á _a` B 5 v_a` ë �)��� È�� JÁ _a` * _a` � � É
���e �°s£3¦nªe®(Ñ_Z�µaÒ¬Ó ¥E£3Ê�Ê�£�¸�§  �¨3§�¯�Ê�Î�¨wªe®i³���¦e§Ï¾Ø ^­�­Ù¨�Z�µ�¶�¯�§¹¡n¢I£�Ô¬ �®,µ
�����������
	���
 ��

� N1������R1	I���
N I �0R?�
����� ��������������������� ��!#"%$�"&��'(�)�+*
���e G­Ù¨w¯�ª½¡�£3¯�ª�³ ¯�§�³I£Ù¡n¢I£�Ô¬  ]�¢I£3¡�£=§�¯�³�¯�£3ª�¶=µaÒWµ u § ¯�ª±³��e 
 ^¢�«¬£%®W¯�©�©�¨3§I =·e³��e 
¡n¢I£¤£w¥]¢I ^Ê�¯� �§£3ª½¥E£3¦n¢ §�³I ^¡e§ U�³��e 
¯�ª%³�¢I£%®W¦e©^³�¯�£3ª(£w¥ ¨�§�¦n¯�³!¨w°nÊ� � ^­�¡n¯�¢�¯�©�¨wÊ]«¬ ^ªe ^¢!¨w³I£3¢�·�³��e �¨3§I§I£¤©^¯Ç¨w³�¯�£3ª�£w¥¨�§�³!¨w¢�ªe ^³�¸»£3¢ ¼ ³I£u �¨3©I�( ^­�¡n¯�¢�¯�©�¨wÊ�«¬ ^ªe ^¢!¨w³I£3¢�·M³��e 
¡n¢I£¤£w¥ £w¥#ÊÇ¨w¢�«¬ �®n ^Ô¤¯Ç¨w³�¯�£3ª�°s£3¦nªe®n§ ¥E£3¢ ^­�¡n¯�¢�¯�©�¨wÊ�«¬ ^ªe ^¢!¨w³I£3¢�¨wªe® )eª1¨wÊ�Ê�Î�³��e �¡n¢I£%£w¥�£w¥ ]�¢I£3¡�£=§�¯�³�¯�£3ª ¶=µaÒu¦e§�¯�ªn«i¨wª(¨3®e¨w¡n³!¨w³�¯�£3ªo£w¥³��e �©�£3ª%³�¢!¨3©^³�¯�£3ª½¡n¢�¯�ªe©^¯�¡nÊ� =µ
, +.-?+[- -�$/.�0 � 021¬'43651"87Ø" � ':9 �?�
¾Ø ^³Ï¦e§�¯�ª%³�¢I£%®W¦e©� �¨�¥.¦nªe©^³�¯�£3ª1¨wÊ ¸¹�n¯�©I�º¨wÊ�Ê�£�¸�§ £3ªe �³I£z­z �¨3§I¦n¢I G�e£R¸ ³��e G®W¯YX, ^¢I ^ª�³�¨w¢�¢�¯�Ô=¨wÊ¨wªe®í§I ^¢�Ô¤¯�©� �¢!¨w³I �§K§��e£3¦nÊ�®í°� ±­z£¤®W¯c)1 �®ø§I£&³��1¨w³K³��e ½¢I �§!©�¨wÊ� �®í¡n¢I£%©� �§I§ è ÖO §�³!¨�ÎW§�¯�ª ¨ªe ^¯�«=�%°s£3¢��e£¤£¤®�£w¥
hWµ]���n¯�§ ¡n¢I£%©� �§I§ ¯�§ ¨�°n¯�³»®W¯YX, ^¢I ^ª�³»³��1¨wªu³��e Ï£3ªe Ï®n H)eªe �®u¯�ª�³��e Ï ^¢�«¬£¤®W¯�©©�¨3§! uÑ.§I � �V� H)eªn¯�³�¯�£3ª(ÒWµ�¶RÓUµ
�é³ ³!¨ ¼  �§ ¯�ª%³I£�¨3©�©�£3¦nª%³�³��e 
§I£3Ê� �©�¨3§I  5 @ H�@ b ·?°n¦n³ ¯�ª�³��e ³�¢!¨wªe§I¯� ^ª�³Ï©�¨3§I =µ

üýüAþ=ÿ��������



Ò�� � hÛ0=< V 2���4U� V �3kP�=<s4���� hU<?0 T >u>%4
	Ø0 � �3h Y 4U�g��4
� "���7 0+9 0 � 7 , +.-c/ X 4
4^���skghUk V 03�?��4U<�4UhÛ0 Y �3h � = k S�Y[X 4 f T < V�Y k.�=<?03�ý>�4���<s4�> J G

� = 032R4@ # ì @ D�BA@IJmF ì @ � =å
	 ç è BgfwJ î�� f % É\]X 4Uh�4 	 B 5 J 0�254@ B 	 _a` B 5 JmF�ÅIF Æ 6�
 J�d / X 4 S 4 Y�� � f 4U���?k[hmk V 03�ý�%4U<s4Uh�0 Y �3h S k S 7 9 :������ k Y[S4^��4U�Ù4U< Y[S�\ kg�[� JI4�>�4U<?� Y 4�>kJ G � @ BEDGF 	 J�d�� Y k S 4I� T k����n4I> \ k Y[XKY[X 4�>3k SUY 03< V 4 � >�4���<s4I> J G� B���Fm� v J 032R4@ â_a`�ò 9 % t _a`ÏÈ t v_a` % ë â_a`�ò 9 % 	 _Â`ÏÈ 	 v_a` % F Ä,��Fm� v 6 � É
�éªº£3¢I®n ^¢�³I£�¡n¢I£�Ô¬  ]�¢I£3¡s£=§�¯�³�¯�£3ªl¶=µaÒW·,¯�ª(¨L)e¢I§�³G¨wªe®�­Ù¨w¯�ª(§�³I ^¡M·,ÊÇ¨w¢�«¬ �®n ^Ô¤¯Ç¨w³�¯�£3ª(°�£3¦nªe®n§¨w¢I � �§I³!¨w°nÊ�¯�§��e �®K¥E£3¢¹³��e � ^Ô¬ ^ª�³�Ñ.§�¯�­�¯�ÊÇ¨w¢�Ê�Î�³I£iÑEÒWµaÒ¬Ó�Ó

x ya{^|}^~ ��~ � B��
J�032R4@���� Ö } 6 � B���F!ówJmF 7:9<;= ò > å ~ Ö } ? % è BA@mF�ÃeJ % - ó ð"! Ñ!1 µ�¶RÓ
¸¹�e ^¢I  � B���F!ó3J ¯�§ ³��e �°1¨wÊ�Ê�£w¥M©� ^ª�³I ^¢ � ¨wªe®�¢!¨3®W¯�¦e§ ó µ$# £3¦n«=�nÊ�Îz§�¡s �¨ ¼ ¯�ªn«e·%¸¹�e ^ª 	 ���*@ b³��e  §I ^¢�Ô¤¯�©� �¢!¨w³I �¨w¢I  ©^¦n³»£3ª�¢I£3¦n³I +����¨wªe®�§I£
§I£3­z Ï©�£3ªe§I³�¢!¨w¯�ª�³I§�­G¦e§I³ °� �¯�­�¡�£=§I �®u£3ª D µ��£3¢I �¡n¢I �©^¯�§I ^Ê�ÎD "%$&$(' , +.- /?0w234 � @ BEDGF 	 J 6 � d"� f Y[X 4UhI4�4�j3k SUY � 03<s> �&SmTnVUXiY[X 0 Y

	 ���*@øb¤F 03<?> t ��� r b¤FY[X 4U< xzya{U|}^~ ��~ � B��GJ 03� ��� SUY <s4Uvw4Uh�� VIV^T h S 0 Y 0Ù��03h.�%4�>�4Uv�kE0 Y kE�3< S^V 03��4 q k d 4&%
õRQ5S}^~ ��~ T]U å õRQRS 7�9<;Ö UZY ìðMñ

7:9<;[ � [ \ T Ö õ�ö=÷ Ë ÌD3Çx ya{^|}^~ ��~ � B��
J54
@ È / É
�G���,�?���T��³�¯�§� ^ªe£3¦n«=�Z³I£½§I ^Ê� �©^³�¨i©!�1¨wªn«¬ u£w¥�­z �¨3§I¦n¢I z¸¹�e ^¢I �³��e Ù³�¢!¨wªe§�¯�³�¯�£3ªZ¢!¨w³I �§�¨w¢I ©!�1¨wªn«¬ �®±£3ªnÊ�Î�£3ªi¢I£3¦n³I ,���(µ21 �e£¤£=§I �¿À ��� ¨wªe® ¿Á��C� B.ÃnJ¿À ��� @ t ���
F

¿Á ���
B.ÃnJ @ ¿Á ����ÃC��� ú �Ã � û ú+�Ã � F�Ä?Ã 6K7 9 : F
¸¹�e ^¢I  ¿Á ��� ¯�§�¨wª ¨w¢�°n¯�³�¢!¨w¢�Î&§�³�¢�¯�©^³�Ê�Î(¡�£=§�¯�³�¯�Ô¬ �ª�¦n­
°s ^¢�µ(���e ^ªZË Ì ¨wªe® ÍË Ì ¨w¢I Ù­
¦n³�¦1¨wÊ�Ê�Î¨w°e§!£3Ê�¦n³I ^Ê�Î�©�£3ª%³�¯�ª�¦e£3¦e§�¨wªe®

õRQRS}^~ ��~ T]U å õRQ5S 7:9<;Ö UZY ìðMñ
7�9<;[ � [ \ T Ö õÇö=÷ Ë Ì 3�xzya{U|}^~ ��~ � B��GJ54 ï È t ���(' õ�ö=÷ t ���À ��� ë õ�ö=÷ ¿Á �C�Á �C�*) É

���e �¡n¢I£%£w¥]¯�§�©�£3ªe©^Ê�¦e®n �®KÊ� ^³�³�¯�ªn« ¿Á ��� ³I ^ªe®n§¹³I£ ë / µ

acb ü\a_d



���������
	���
��
	�����
�����	��
����
���� �"!#��$��
%�!#&�' Ò��
Z»Î�¾M ^­�­Ù¨[1 µ�¶=·n¯�³Ï¯�§¹ ^ªe£3¦n«=�±³I£�®n �¨wÊM¸¹¯�³��i³��e �¥.£3Ê�Ê�£R¸¹¯�ªn«Ù§�¦n°e§�¡1¨3©� �£w¥$�#µ
� "���7 0+9 0 � 7 , +Ç)�� >�4U<s� Y 4 SGY[X 4 S 4 Y � f 4U���?k[hUk V 0=�?��4U<s4^hÛ0 Y �=h BED
F 	 J SUTWV^X±Y[X 0 Y��k � t¬_a` @ b \]X 4U< 	 _a` @øb¤F� k[k ��� ` 	 _a` - ú _ F Ä?ÅIÉ
� SUY 03<s> S f �3h Y[X 4 V ��� SUT hI4�� f � d
, +.-?+�) , �?��� "�� . � 7	�ý"87�1�"�
�"�9
�
"%" 7*"%$ . 0 � 0+1�'43 5?" 7ý" � ':9 �1� �'47	��� 9�' � 7ý"�9
� �?��� �
¾Ø ^³ � @ BED
F 	 J 6 � µ$�é³¹¯�§Ï¨3§I§!£%©^¯Ç¨w³I �®±¨w¢�¢�¯�Ô=¨wÊØ¨wªe®i®n ^¡1¨w¢�³�¦n¢I G¢!¨w³I �§CU¿À _a` 0�254@ t�_a` F Ä?ÅgÆ 6 x

¿Á _a` B.ÃeJ 0�254@ ¿Á _a` Ã _a` ú _Ã _ û ú `Ã ` ¶ � � � 	 ��� å # F ÄsÅÇÆ 6 x F�Ä?Ã 6K7 9 : F
¸¹�e ^¢I  ¿Á _a` 03254@ 6��� 	 �� 	 � Ä?ÅÇÆ §�¦e©!�i³��1¨w³ 	 _a` r b¤Fb £3³��e ^¢�¸¹¯�§I  É

���e ^ª B ¿À _a` F ¿Á _a` B.ÃeJmF�Ã 6í7�9: J §�¯�­�¡nÊ�Îo®n �§I©^¢�¯�°� �§z¨½§�³!¨w¢�ªe ^³�¸ £3¢ ¼ ¦nªe®n ^¢�³��e u­�¯�ª�¡s£3Ê�¯�©^Î¸¹�e ^¢I �³��e i¨w¢�¢�¯�Ô=¨wÊ�§�¯�ª%³I ^ªe§�¯�³�Î ¨wªe®�³��e �®W¦n¢!¨w³�¯�£3ª8£w¥ ©�¨wÊ�Ê�§Ù£3ªù¢I£3¦n³I  ÅÇÆ ¨w¢I �¢I �§�¡� �©^³�¯�Ô¬ ^Ê�Î«=¯�Ô¬ ^ª±°�Î ¿À _a` ¨wªe® ¿Á _Â` µ²%¯�­�¯�ÊÇ¨w¢�Ê�Î�³I£�¾M ^­�­Ù¨�ÒWµaÒW·n¸  �ªe£�¸ ¡n¢I£RÔ¬  UD "%$&$(' , +Ç)8	ý4 Y �c@ABEDGF 	 J 6�� 0=<?>±>�4^<?� Y 4 ÍË Ì Y[X 4z�P0 \ � f k Y[S 0 SmS � V k.0 Y 4I> S^Y 03h�<s4 Y��\ �=h!2 d / X 4^< è k S 4Uh.����>3k V�T <?>%4Uh ÍË Ì d�� 4 S kE>�4 S q f �3hG0=�g� ñ q
õRQRS��~ T]U å QRW�X[ � [ \ T Ö õRQRSVQRW�XÖ UZY ÍË Ì 3 xzya{U|}^~ ��~ � 4 @�ì=É Ñ!1 µaÒ¬Ó

�G���,�?���
²%¯�ªe©�  � 6�� ·W³��e � ^¢�«¬£%®W¯�©^¯�³éÎu©�£3ªe®W¯�³�¯�£3ªZÑÛ¶=µ�¶RÓ�¨w¢I � �¨3§�¯�Ê�Î�©!�e �© ¼  �®K¥E£3¢ B ¿À _a` F ¿Á _Â` J ·§!£ ³��1¨w³ è ¯�§� ^¢�«¬£%®W¯�©�¦nªe®n ^¢�ÍË Ì�µ ��£3¢I �£�Ô¬ ^¢ ¨�§I³�¢!¨w¯�«=��³#¨w¡n¡nÊ�¯�©�¨w³�¯�£3ª�£w¥s³��e ¹ ^¢�«¬£%®W¯�©�³��e �£3¢I ^­Î¤¯� ^Ê�®n§
õRQRS= UZY ì @ � =å 	 _Â` ç�è BgfwJÛî � f @ ¿À _a`¿Á _Â` @ 	 _a` F Ä?ÅgÆ¬É Ñ!1 µa´¬Ó

�2)�¦1¨w³�¯�£3ª&Ñ!1 µaÒ¬Ó�¯�§¹³���¦e§�Ú�¦e§�³Ï¨�§I³!¨w³I ^­z ^ª�³ ¨w°�£3¦n³��e¦n¯�®KÊ�¯�­�¯�³I§Rµ

üýüAþ=ÿ��������



´�h � hÛ0=< V 2���4U� V �3kP�=<s4���� hU<?0 T >u>%4
	Ø0 � �3h Y 4U�g��4
, +.-?+�� - 7 9 �w� .��ù'47 � 3 � 1¬'43 
 ��� 7	�	�
� "���7 0+9 0 � 7 , +����Û"87 9 ��� .��
	 	Ø4 Y � @ BEDGFIHKJ 6 � JI4&03<�4U���?k[hUk V 0=�¹�%4U<s4Uh�0 Y �3ho03<s>
ç ¿À _a` F ¿Á _a` î k Y[S hI4 �?hI4 S 4U< Y 0 Y kE�3<�0 S 0 SUY 03h <s4 Y.\ �3hm2 d / X 4 hI4U��0 Y kgv34G4U< Y h�� � G � f � \ k Y[X hI4 S �n4 V�YY ��� q Y[X 4 ��4U<�4UhÛ0 Y �3h�� f Y[X 4�k[<ek Y k.0=� S^Y 03h�<s4 Y.\ �=h!2�k S


 B�� q � J�@ â_a`�ò 9 ' o � ç ¿À _a` q À _a` î»ë o � ç ¿À _a` q 	 _a` Á _a` î )\]X 4Uh�4 o � B 	 q À J k S½Y[X 4�h�4U��0 Y k[vw4(4U< Y hÛ� � G � f�� �3k S!S �3<��?h�� V 4 SmS 4 S � f kg< Y 4U< S k Y k 4 S 	 03<?> À>%4���<s4�> J Go � B 	 q À J 032R4@ 	 õÇö=÷ 	À È 	 ë À \ k Y[XKY[X 4 V �3<ev34U< Y kE�3< bb @øb 0=<?> b õ�ö=÷ b
@øb¤É�( �¨w¢I �¢I �¨3®WÎu³I£�§I³!¨w³I �ÊÇ¨w¢�«¬ �®n ^Ô¤¯Ç¨w³�¯�£3ªi°s£3¦nªe®n§¹¥.£3¢¹³��e � ^­�¡n¯�¢�¯�©�¨wÊý«¬ ^ªe ^¢!¨w³I£3¢
�G��� . � � 0+9 0 � 7 , +�� 	Ø4 Y � @ BEDGF 	 J 6 � JI4�03<(4U���?k[hmk V 03�s��4U<s4Uh�0 Y �3h d / X 4^<È 
 ç � q � î @ õRQRS��~ T]U å QRW�X[ � [ \ T Ö õRQRSVQRW�XÖ UZY ìðMñ õ�ö=÷ Ë Ì&3Çx�ya{^|}^~ ��~ � B��GJ54

@ õRQRS��~ T]U å 7:9<;[ � [ \ T Ö õRQRS 7:9�;Ö UZY ìðMñ õ�ö=÷ Ë Ì 3�xzya{U|}^~ ��~ � B��GJ54�F
\]X 4Uh�4 xzyÂ{^|}^~ ��~ � B��GJ k S�Y[X 4�4Uvw4^< Y >�4���<s4I>Ùk[<���� d��m�=d�G���,�?�������e �¡n¢I£%£w¥¹¯�§
§�¯�­�¯�ÊÇ¨w¢�³I£K³��e �£3ªe z£w¥����e �£3¢I ^­ ´Wµ�¶�¨wªe®(¸¹¯�Ê�Ê#ªe£3³�°� �¢I ^¡� �¨w³I �®,µ( £3³I �§�¯�­�¡nÊ�Î8³��1¨w³�³��e �Ê�£R¸  ^¢K°�£3¦nªe®í¯�§�)e¢I§I³u¡n¢I£RÔ¬ �®í¥E£3¢ � 6 � ¦e§�¯�ªn«�¯�ª*¡1¨w¢�³�¯�©^¦nÊÇ¨w¢¾Ø ^­�­Ù¨ 1 µaÒWµW��³»¯�§�³��e ^ªK Uß¤³I ^ªe®n �®�³I£z¨wÊ�Ê � 6 � ¦e§I¯�ªn«�³��e �©�£3ª%³�¯�ª�¦n¯�³�Îi£w¥ ³��e � ^ª�³�¢I£3¡�Î�
Zµ
�G���,�?�M�1�ý����� . � � 0 9 0 � 7º-1+Ç) ��³ý¯�§ý®n ^¢�¯�Ô¬ �®G¥[¢I£3­ ]�¢I£3¡�£=§�¯�³�¯�£3ª 1 µa´ ¨wªe®�¥[¢I£3­ ¾M ^­�­Ù¨ 1 µ�¶°%Î�­z �¨wªe§�£w¥s¨wªz¨3®e¨w¡n³!¨w³�¯�£3ªz£w¥1³��e �©�£3ª�³�¢!¨3©^³�¯�£3ªÙ¡n¢�¯�ªe©^¯�¡nÊ� �¨3§ ¯�ª��a´W·=���e �£3¢I ^­ �eµaÒ���µ'V  ^³!¨w¯�Ê�§¨w¢I �§I¯�­�¯�ÊÇ¨w¢�³I£�³��e �¡n¢I£¤£w¥�£w¥����e �£3¢I ^­ ¶=µ�¶G¨wªe®i³���¦e§�£3­�¯�³�³I �®,µ+( £3³I �³��1¨w³

� B b¤F!b¬J#@ QRW�X
� ò � 
 B�� q � J

� ¨ ¼ ¯�ªn« � @ BED
F 	 J 6 � ¨wªe®K­�¯�ªn¯�­�¯�Ü�¯�ªn«�¸�µ ¢�µ ³ D Î%¯� ^Ê�®n§
ÑÛ¶=µ*�¬ÓUµ

acb ü\a_d



���������
	���
��
	�����
�����	��
����
���� �"!#��$��
%�!#&�' ´W¶
���+* �������������������4������� �)�
	�éª&]�¢I£3¡s£=§�¯�³�¯�£3ª ¶=µaÒW·¹¸» ��1¨�Ô¬ �®W¯�§I©^¦e§I§I �®8�e£�¸�³I£&³�¢I �¨w³u³��e ½­Ù¨w¯�ªí®W¯YX� ^¢I ^ªe©� �¸¹¯�³��*³��e  ^¢�«¬£¤®W¯�©�©�¨3§I =·1³��1¨w³�¯�§�³��e G©�¨wÊ�©^¦nÊÇ¨w³�¯�£3ª�£w¥�³��e �©�£=§�³�¥.£3¢�³��e G¢I£3¦n³I �§�°� ^Ê�£3ªn«=¯�ªn«Ù³I£ j�� B 5 J ³I£§I³!¨�Î±¯�ªº¨�ªe ^¯�«=��°�£3¢��e£%£¤®º£w¥phWµ��éªe®n � �®,·,¦e§�¯�ªn«u³��e �§!¨w­z �©I�1¨wªn«¬ �£w¥ ­z �¨3§�¦n¢I �®n H)eªe �®�°�ÎÍË Ìí¯�ª&²¤ �©^³�¯�£3ªoÒWµaÒK¨3§�¸  ^Ê�Ê#¨3§�³��e �¨3§I§! ^¢�³I �®�¯�ªe®n ^¡s ^ªe®n ^ªe©� �°� ^³�¸» � ^ª(¢I£3¦n³I �§�°� ^Ê�£3ªn«=¯�ªn«i³I£j � B 5 J ¨wªe®�³��e �¢I �§�³�£w¥s³��e �ªe ^³�¸»£3¢ ¼ ¦nªe®n ^¢ ÍË Ìº¸¹�e ^ª�³��e �ªe ^³é¸ £3¢ ¼ §�³!¨w¢�³I§ ¥.¢I£3­ 5 ·=���e �£3¢I ^­¶=µ�¶�¨wªe®`]�¢I£3¡s£=§I¯�³�¯�£3ª&¶=µaÒ�Î¤¯� ^Ê�®

È � B 5 FIHKJ @ õRQRS}^~ ��~ U å õ5QRSVQRW�XÖ UZY ìðMñ õ�ö=÷ Ë Ì

 7:9<;= ò�> å ~ Ö } ? % è BA@UF 5 J È ð 5 È H�@ % - ó ð��

@ õRQ5S}^~ �3U å õRQ5S 7:9<;Ö UZY ìðMñ õ�ö=÷ Ë Ì

 7:9<;= ò�> å ~ Ö } ? % è BA@UF 5 J È ð 5 È HL@ % - ó ð � É� §�¯�ªn«�³��e �§m¨w­z �³�Î¤¡s �£w¥�¨w¢�«=¦n­z ^ª�³I§�¨3§¹¯�ª±¾M ^­�­Ù¨ Z µ�¶=·1£3ªe �©�¨wªK¡n¢I£�Ô¬ G³��1¨w³

õRQRS}^~ ��~ TAU å QRW�X[ � Ý Ö O [ \ T Ö õRQ5SVQRW�XÖ UZY ìðMñ õ�ö=÷ Ë Ì

 7:9<;= ò�> å ~ Ö } ? % è BA@mF�ÃeJ È ð 5 È HL@ % - ó ð �

@ õ5QRS}^~ ��U å õ5QRSVQRW�XÖ UZY ìðMñ õ�ö=÷ Ë Ì

N7:9<;= ò�> å ~ Ö } ? % è BA@UF 5 J È ð 5 È H�@ % - ó ð �¨wªe®

õRQ5S}^~ ��~ T]U å 7:9<;[ � Ý Ö O [ \ T Ö õRQRS 7�9<;Ö UZY ìðMñ õÇö=÷ Ë Ì

 7:9<;= ò > å ~ Ö } ? % è BA@mF�ÃeJ È ð 5 È H�@ % - ó ð �

@ õRQRS}^~ �3U å õRQRS 7�9<;Ö UZY ìðMñ õ�ö=÷ Ë Ì

 7:9<;= ò�> å ~ Ö } ? % è BA@mF 5 J È ð 5 È H�@ % - ó ð � É���n¯�§Ï©�£3ªe©^Ê�¦e®n �§�³��e �¡n¢I£¤£w¥Ûµ���������������! � #"�$%$'&�()$+*-,#$%.0/!"�$21�3�45$+67*�.0 819 #45.:*<;= #"�4>,7 #"-$+.:6?$+@BA+.:C�D>E�"-1�3:$GFH$2$+*E�$+6?453:$2EI10 J.K*-A'$L1K,M45*�N�$OAP #45.:*�QR,S ?C-E�T�45*�UR ?"�$V/W.KDXD5.9YZ4X*-UR@%.:6?$LE�$' 81045DX$OE[$+@%(�456#4>A+1:DU:$2*�$+6819 ?.:6 \^]�_a`Zbc�dVe c#f8g bc�h ]

i�j�k-l8m>n�o�prq ets fSu2v s g b c q ]xwYZ"�$+6?$ j�k-l8m>nOo _ye j9z|{ e~} f8g#�W���[��� e~� fPg } �������f8��M�M�
üýüAþ=ÿ��������



´=Ò � hÛ0=< V 2���4U� V �3kP�=<s4���� hU<?0 T >u>%4
	Ø0 � �3h Y 4U�g��4
��� � � � � �JI � R
��¶ ��� 
��
	����
	������
������$���!d������	ý¾Ø¨w¢�«¬ �®n ^Ô%¯Ç¨w³�¯�£3ªe§�¨wªe® )�¦e ^¦e ^¯�ªn«�ªe ^³é¸ £3¢ ¼ §CU]­z ^³��e£%®n§¥.£3¢»¢!¨w³I �¥.¦nªe©^³�¯�£3ª�¯�®n ^ª�³�¯c)1©�¨w³�¯�£3ªMµ��?Y � VUX 0 S^Y k V � hÛ� V 4 S!S d � ���s� d���� ·nÒuÑÛ¶ �����¬ÓU·WÒ�(�(��¤Ò����Wµ
�aÒ���� � �������
	 
���% %��
����	1¾Ø¨w¢�«¬ �®n ^Ô¤¯Ç¨w³�¯�£3ª�¡n¢�¯�ªe©^¯�¡nÊ� »¥.£3¢]­Ù¨w¢ ¼ £�Ô�©I�1¨w¯�ªe§�¯�ª�©�£3ª%³�¯�ª�¦e£3¦e§³�¯�­z =µ��ý �©I�Mµ$#  ^¡Mµ ´���� �¤·W� ( # ��u
·ØÒ�h�h�hWµ��ý£�¨w¡n¡� �¨w¢�¯�ª � hÛ� J^��4U� S � f � < f �3hU�z0 Y kE�3</nh�03< S ��k S!S k.�=< µ
�a´��t����% &|�
!������
� �!	������
�"� � ���"���
	 
|��% % ���#�$	�¾Ø¨w¢�«¬ �®n ^Ô¤¯Ç¨w³�¯�£3ªe§ ¥.£3¢ ¡s£3Ê�Ê�¯�ªn«K§�ÎW§ÛÐ³I ^­z§�µ��Ø �©!�Mµ #Ï ^¡Mµ?´����=ÒW·�� ( # ��u�·¤Ò�h�h�hWµ�§I¦n°n­�¯�³�³I �®i³I£&%�T 4 T 4Uk[<%� � G S^Y 4U� SUµ
� � �t��� �(' ���)��	��
�
�
�+*���!#
|�,����!-�#.$	 	M03hE��4�>%4Uv�kE0 Y k.�=< SGY 4 VUX <1k.� T 4 S 03<?>�0 ���s��k V 0 Y kE�3< S^·§I �©�£3ªe®i �®,µ#²%¡n¢�¯�ªn«¬ ^¢ÛÐ0/� ^¢�ÊÇ¨w«e·S(  ^¸+1#£3¢ ¼ ·,¶ �����Wµ
�l(��t���2����&|����%3�54
	76���	����
�
�98r
|	r�
��&|� � �$	#:;	 	M0=h.��4u>�4^v�k.0 Y k.�3< SU·,Ô¬£3Ê µ�¶�´��u£w¥ � T h�403<?> � ���?� k 4�>=<�0 Y[X 4U�z0 Y k VUS^µ�u¹©�¨3®n ^­�¯�© ]�¢I �§!§0��ªe©=µ�·�Z�£=§�³I£3ªM· �wu�·,¶ �����Wµ
�*���t�>� $���!d�����?	��P�
�
�A@"% %�!#�B�C�
	!8,	&¾Ø¨w¢�«¬ K®n ^Ô¤¯Ç¨w³�¯�£3ªe§�¥.£3¢ ��¨w¢ ¼ £�ÔZ¡n¢I£%©� �§!§I �§�¸¹¯�³��®W¯�§I©�£3ª�³�¯�ª%¦e£3¦e§�§�³!¨w³�¯�§�³�¯�©�§�µ�� �mµ # ¨wªe®n£3­ ¸»¨wÊ ¼ §�µ � h�� J�0 J d / X 4��3h G�D 4U��0 Y 4�> � k 4U��> SFE � ·nÒÑÛ¶ ���=Ò¬ÓU·M¶�(=´��?¶ ���eµ
�	� �t�>� $���!d������	��r�
���G@"% % !d���H�
	
8,	M���e  ÊÇ¨w¢�«¬  ®n ^Ô¤¯Ç¨w³�¯�£3ªu¡n¢�¯�ªe©^¯�¡nÊ� �¥E£3¢�¨�«¬ ^ªe ^¢!¨wÊs©^ÊÇ¨3§!§£w¥
)%¦e ^¦e ^¯�ªn«Ù§�ÎW§�³I ^­z§�µ��Uµ /nh�03< S d � �z4^h d <�0 Y[X d � � V d����
I · �iÑÛ¶ ����(¬ÓU·?Ò��������¤Ò��a(W¶=µ
� ���t�>� $���!d������	���J:��� !�!K�2L
	��.�
���M8 �
����	��2L�	ONP	�uùÔ¤¯�§I©�£=§�¯�³�Î
§I£3Ê�¦n³�¯�£3ªz¨w¡n¡n¢I£¬¨3©I��³I£ ³��e ¨3§�Î%­�¡n³I£3³�¯�©
¨wª1¨wÊ�Î¤§�¯�§Ï£w¥
)%¦e ^¦e ^¯�ªn«Ù§�ÎW§�³I ^­z§�µ � <e< d � hÛ� JI0 J d �Q� ·,¶ÙÑÛ¶ ����h¬ÓU·1Ò=Ò����¤Ò�(�(Wµ
� ��������'���% %��
�SR$	��#� ���,�+���
	 
|��% % ���T��	�� ���
�����,��
|
������54
	#NP	�� N �������,��%�!#�
� �S	���
�
���s�,' ��	�
����C4
	 Z� �§�³ÛÐ�  X,£3¢�³Gªe ^³�¸»£3¢ ¼ § U ��£¤®n ^Ê�¯�ªn«½¨wªe®(¡� ^¢Û¥.£3¢�­Ù¨wªe©� u¨wª1¨wÊ�Î¤§I¯�§Ô%¯Ç¨�ÊÇ¨w¢�«¬ �ªe ^³é¸ £3¢ ¼ § ¨3§IÎ%­�¡n³I£3³�¯�©�§�µ$�éª � h�� V 4I4I>3kg<¤� S � f �VUWUWU �VX �5Y � Y <"Z [ � ÑEÒ�h�hW¶RÓUµ
��¶�h���J\���|� 
�!d�]� �H6^� �]' ��	 
)��J�	 ¾Ø¨w¢�«¬ º®n ^Ô%¯Ç¨w³�¯�£3ªe§�£w¥�_%¨3© ¼ §I£3ªíªe ^³�¸ £3¢ ¼ §�µ � <e< d � ���s� d

� hÛ��J�0 J d � [ ·e´iÑEÒ�h�h�h¬ÓU· ���=Ò��?¶�h�hW¶=µ
��¶=¶ ��J\���|� 
r',� � �`J�	5��	��!NN�
%�'������Oa �!b$	S��	�� ���
�c8 ��&|����	H'��
���da �`b$	5b$	o���e u¯�ªWÐ

�e¦e ^ªe©� �£w¥ °�£3¦nªe®e¨w¢�¯� �§�¯�ª�¡n¢I£3°nÊ� ^­z§�£3ª�ÊÇ¨w¢�«¬ �®n ^Ô%¯Ç¨w³�¯�£3ªe§�µMeMS �Ofhg X kT<&i Y d)X i T g � E¬·ÒnÑEÒ����¬Ó�ÑÛ¶ �����%ÓU·���´��?¶�h=ÒWµ
��¶�Ò���J:�
�.�.�
���$	,�$	����
�
�Pj_!d�����"!d	��da ��b$	�N"	$kØX f��3h G � f fIj Y hVf^��i=� �shÛ� J^�lfU� S^µ ( £3¢�³��WÐ+ £3Ê�ÊÇ¨wªe®&]�¦n°nÊ�¯�§��n¯�ªn« 1»£nµ�· uÏ­z§�³I ^¢I®e¨w­i·�¶ ��� �Wµí�Ø¢!¨wªe§�ÊÇ¨w³I �® ¥.¢I£3­ ³��e  #�¦e§I§I¯Ç¨wªù°�Î

m�¨w¢I£3Ê ��¨ ¼ £R¸�§ ¼ ¯ µ
acb ü\a_d



���������
	���
��
	�����
�����	��
����
���� �"!#��$��
%�!#&�' ´=´
��¶�´��=8 � �"�
	 
����=�$	�� �
�
� : ��!d�����
�$	 	�i3h.�Bf&>BfUv�k i Y k.�=< S f �3h �OfUh f �3hm� i3< V f i3<3i3� G S k SUµ²%³I£%©!�1¨3§�³�¯�© ��£¤®n ^Ê�¯�ªn«K²¤ ^¢�¯� �§�µ 1 �1¨w¡n­Ù¨wª���+�¨wÊ�Ê ·s¾M£3ªe®n£3ªM·]¶ ����(Wµ�� ¦e ^¦e �§�·�©�£3­�­G¦WÐªn¯�©�¨w³�¯�£3ªe§�·1¨wªe®i©�£3­�¡n¦n³�¯�ªn«e· �l¯�³��½¨wª±¨w¡n¡� ^ªe®W¯PßK°�Î #Ï£3°� ^¢�³S_eµO/#¨wªe®n ^¢�°� ^¯ µ

üýüAþ=ÿ��������



Unité de recherche INRIA Rocquencourt
Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)

Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�


���������� ��� ���

ISSN 0249-6399


