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}�pt�N�Tu�vJw~x3���3vJ� � pru���ptp_xÚu��3pey��Tu�}�vJstpt�W�ÔÓ ��� ��x3�J�éÓ�Õ�Öi~

� ÓdÕ�Ö��� j�� Ó ������   x cm
Ê4
 m � c 
 m�N× � ��× � ����� Øw� m f ����f��?j õ f � ��� �NÂ � õ�� �

¼
��{3�_��v£x¦u��3p¤�JvJx3p��W}±���3�3}�w�ÆDvJy��Tu�vJw~xºptyi�3�Jw��~p_�@�'p_}�p~�2u��3p¤vJxDq({3ptx3stpÚwW�!�N�¹u�p_}�����z~p_�JwDstvau7�
zW��}�v»�¹u�vJw8x±w~xiu��3p&��¡?¢�pt�J�£vJ�3��p�vJ���3}�w8�)w~}$u�v£w~x(���3u�w5u��3pi­65D¸Û7T®~¬�5D¸�¥�w��Àu��3p z8pt}$u�vJs��W�a� z8pt�JwDs_vau��
��{3}$�³��stp=
 m � ` ���¹u�u��3p 	 ¡²Í@�JwDs��Tu�vJw~xÀ�

Ê �
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´�pt}�p~�À��piprÆ�u�p_x'�ºu��3pÄ�3pt}�v�zW�¹u�vJw8x¤��}�w~yBÂ��3�)ptx3�3vaÆ²Â.u�wR�ÚyiwD�3pt�Yu��(�¹u+stw8x~u���v£x'�!u7��w

�3w~}�vJ�_w~x~u��W����x3vJ��w�u�}�w8�'v£s±�N�t�~p_}��5��vau��¦�N�Tu�pt}����2z8pt�JwDs_vau��²zW�W}�vN�¹u�vJw8xÀ�¬� x@�W�3�'v�u�vJw~x?u�w²u��'p �����
��{3yi�|u�v£w~x3�={3��pt�^vJx@Â��3�)p_x'�3vaÆ Â �Ju��3p¤�3w~}�v£�tw~x~u��W�Ï�3�N�Wx3pHvJ���?�3�N��x3plw��!���Dyiyip�u�}$���2u��3p
�N�Tu�pt}����C�3pru�pt}�w8�~ptx3ptvau7�Úv£� ��p���µ'�r�:��p5��vJ�J�Àstw8x3��v£�'p_} w~x3�a� v ¥�®7I�§ D ®¸E(¨ �.- ¬»¸ - ª)¨�­²yipt�3vN�3� ¼
�3p
��p��Wµ~�$�Wx3vJ��w�u�}�w~�8�+������{'yi�Du�vJw8x!y���µWpt�	vau���w~����v � �Jp�x3wWu2w~x3�a�!u�w!��vJyi�3�Jv��N� u��3pÏ�3pt}�v�zW�¹u�vJw8x¾� � {Du
���£��w�u�w+w � u��WvJx5u��3p��(x(���(prÆD�3}�pt����vJw~x+��w~}�u��3p!�E¡?¢�pt�J�Jv£�'��p2v£x±u�pt}�yi�2w��\Ç�{(��x~u�vau�v£pt�Yu��(�¹u¿s���x
� p6yip�����{3}�pt����}�w~y-}�p�q�p_sru�vJw~x!��ptv£��yiv£s\�(�Tu���*�u��3p�pr½¾ptsru�vaz8p���¡?¢Oz8pt�JwDs_vau�vJpt�¾��x3�&�tpt}�w��7w�½¾��pru
u�}��tz~p_�au�vJyipt����w~}�}�prq(pts�u�vJw~x3����}�w~y�u��3p!u���wivJx~u�p_}$�³��stpt��wW�Yw8{3}ÏyiwD�3pt�4���\vJ�8{3}�p&Î4� õ �r��³xÄu��3p!yiwD�3pt�3� v�u��'w8{Du��N�¹u�pt}��W�'z8pt�JwDs_vau��nzW��}�vN�Tu�vJw~xÀ�Wu��'p!w8x3pr� �
�t�±u�}��tz8pt�au�vJyip,x3Ó ��� ��}�w8y
u��3p&�tpt}�w��7w�½¾��pru�}�prq(ptsru�vJw8xH��w~vJx8u¿u�wnu��'p&��{3}$�³��stp!v£�Ï�8vaz~p_x � �

x Ó ��� ��e�� � x Ó ���| n�x Ó ���c j � ��e ò |�ó � c n � {Íò |�óx � cy ò |�ó n¡� ��e ò c ó � c n � { ò c óx � cy ò c ó f ��Î2� õ �

���'p_}�p y ò |�ó ��x3� y ò c ó ��}�p²u��3p?�~}�w8{'�^z8pt�JwDstvau�v£pt�i���£w~x3�Ou��3p?}��t�ö���CvJ�8{'}�p?Î2� õ ����x3� e\je ò |�ó nre ò c ó vJ�Ï�(�W�a�Àu��3pe��w8{'}�s_pr��}�p_stptvaz8pt}�w�½¾��p�u��o�3w~}�stw8x~z8ptx3vJptx3stp~����p&�3ptx3w�u�pe ò c ó j í e ��x3� e ò |�ó jö� õ   í ��e=� ��Î2� � �
Å�p_���3vau�p�u��3p �3}�pt��ptx3stp�w��:u��3p��'w8}�vJ�tw8x~u����3���Dyiyipru�}$�n�3�N��x3p�vJxip��Ws¯�±�»���8pt}t�Wu��3p�vJxDq({'p_x's_p

w��J>8¥$ª:¬9@�Bµ7T®�¸ÛD�¨AE¯F �W�tvJyn{|u��(�W� �Wx'v£��wWu�}�w~�~� ��w~}�stpt�iu��3p?}��t�@u�w �3przDvN�Tu�pÚ��}�w~y u��3p¤z8pt}$u�vJs��W�
vJx3stvJ�3ptx3stp+�3�N��x3pn���3w���x²vJx��\vJ�8{3}�p±Î2� õ �+¼Ï�3vJ�!�3przDv»�¹u�vJw8x¾���3w���prz~p_}t�À�3}�wD�'{3stp_�Eu�}��tz8pt�au�vJyip
�3vJ��u�w~}$u�vJw8x3� ù 53®�>�¸�®~¬�¨�­�vJx^u��3p?��x3vJ��w�u�}�w8�~�@stwDp! istvJptx8u��R����}�pts��3µT�@��x3�Ã¼Ï��zW��x3µ�v£x¾� õ������ �
� p_s���{3��p=u��3p±u�}��tz~pt��u�vJyip=vJx²u��3pi�JvJx3p��W}�vJ�tpt� ��p���µ~�;��x3vJ��wWu�}�w~�~�R���3�3}�w_Æ'vJy��¹u�vJw8x¤s��Wx¦�W�a�
�t�D�
� p+s��W�Jst{3�N�¹u�p_�Ú�W�Jw~x3�=u��3p={3x3�)p_}$u�{'} � pt�?}��t����´�pt}�p~�3��p=}�pt��u�}�vJs�u�w~{3}���pt�az8pt�
u�wÄ�£vJx3p���}�u�pt}�yi�
vJx�u��3p=�Wx'v£��wWu�}�w~�~��s_wDp. istvJp_x~u��
��x3�ÚprzW�W�J{(�¹u�p�u��3p&u�}���z8pt�au�v£yipt��vJx � w�u�� �'w8yiw~�8ptx3ptw~{3����x3�
C´�yiwD�3pt�J�����£w~x3�eu��3p&}��t�D� s_w~x<�(x'p_�Hu�w=u��3p!z~p_}$u�vJs����¾vJx3stvJ�3ptx3stp��3�N�Wx'p8�

¼
�3piw~x3pr�³�
�t�¤u�}��tz~pt��u�vJyipyx3Ó�Õ�Ö�vJx²u��3p�yiwD�3pt�Y��vau��?�N�¹u�p_}����Yz8pt�JwDs_vau�� zW��}�vN�Tu�vJw~x?s��Wx � p
��w~{3x3� � �¤�Wx(���Jw8���=��vau��lptÇ�{(�¹u�v£w~xº�NÂ � " �.~
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x Ó�Õ�Ö ��e(��j � ��e ò |�ó � c n � {Íò |�óx � ce ò |�ó õ ��£¢¤��¥ ÷��y ò |�ó ���W� n¡� ��e ò c ó � c n � { ò c óx � ce ò c ó õ � ¢¤��¥m ÷��y ò c ó ���W� f ��Î2�;Ê~�

���'p_}�p��nvJ��u��'p&�3w~}�v£�tw~x~u��W�)�3vJ���3�N��s_ptyiptx~u��W�Jw~x3�&u��3pe}��t���§	ÆD�(��x3�3vJx3�Hu��3pivJx~u�pt}$zW�W�2�~}�w8{3��z8pt�JwDs_vau�vJpt� y ò |�ó ��x3� y ò c ó x'p¹��}!u��3p 	 ¡²Í�vJxº�l�'w8{ � �£p
¼4���'�Jw~}+��pt}�vJpt�+vJx¦u��3pl�'w8}�vJ�tw8x~u�����stwDw8}��3vJx(�¹u�pt� � ��ptplptÇ�{(�¹u�v£w~x��NÂ�� ( �C� �Wx3� przW���£{��Tu�vJx3�Úu��3p
vJx~u�p_�~}����£�2vJx�ptÇ�{(�¹u�v£w~x?��Î2�$Ê8�r�~��p!prÆD�3}�pt���,x3Ó�Õ9Ö	u��3}�w~{3�~��u��3p�u�}��tz~pt��u�vJyipt��x3Ó ���| ��x3�¼x3Ó ���c vJx
u��3p&�N�¹u�pt}��W�J�a�Ö�'w8yiw~�8ptx3ptw~{3��yiwD�3pt�C~

x Ó�Õ�Ö �vuC��j�x Ó ���| �vuC� ì õ   õ n í� y ò |�óm � y ò |�óª | {g|¡n y ò |�óª c { c �
  õ n í n í c� y ò |�óm � y ò |�óª |�| {Çc | n � y ò |�óª | c {�|�{ c n y ò |�óª c�c {�cc � în�x Ó ���c �vuC� ì õ   í� y ò c óm � y ò c óª�| {g|¡n y ò c óª c { c �
  í c� y ò c óm � y ò c óª |�| {Çc | n � y ò c óª�| c {g|d{ c n y ò c óª c�c {Çcc � î f ��Î2� p �

���'p_}�pb{�|�j�e
stw~��h2�;{ c j�eÏ��vJxkh���h?vJ��u��3p&���tv£y={Du��iw��Àu��3p 	 ¡²Í¦�JvJx3p��r�'��x3� y ò |dª c óm � y ò |�ª c óª � �
��x3� y ò |�ª c óª ��� ��}�p&�3p.�(x3pt�ÚvJxiu��3p&����yip �
�t� ��� y m � y ª ���(��x3� y ª ���EvJxlÂ��3�)p_x'�3vaÆ�Ân�

��prÆ�u��3��p=prÆ'�'}�p_����u��'p+�(��}��Wyipru�pt} í � ptÇ�{(�Tu�vJw~xc��Î4� � �C�	vJx u�pt}�yi� wW��u��3pez8pt�JwDs_vau�vJpt�
��x3�
u�}��tz~p_�au�vJyipt���`� xOu��3p±��p��Wµ²��x3vJ��wWu�}�w~�~�²�£vJyivau���/Dx'p_�J�Cý��!�»���Á�¹u!u��3p±u�}��Wx'��yivJ����vJw8xÚ�)w8vJx~u9w=|
���CvJ�~{3}�p&Î2� õ �¿s¹��x � p���}�vau�u�ptx¤�W�

��v£x¦zw|y ò |�ó j ��vJx/z cy ò c ó f ��Î2� " �
���'p_}�pHu��3pHªN@|® � ¥@z~p_�JwDstvau�vJp_�ev£x � wWu��@�N�t�~pt}��n��pt}�pÚ}�pt�3�N�Wstpt�¦��vau�� u��3p�F�¸ - 5�ª�z8pt�JwDs_vau�vJpt���
¡¤{3�au�vJ�3�a�Dv£x'�+u��3p5x�{3yipt}��Tu�w~}E��x3�¤�3ptx3w~yivJx(�Tu�w~}�w~x � w�u��¤��vJ�3pt��w��4ptÇ�{(�¹u�v£w~x ��Î2� " � � �Úu��3p
stw8}�}�pt���)w~x3�3vJx3�=}��t�l�Jptx3�Wu��'��vJxlp��Ws¯�l�N�t�~p_}X3 ò |�ª c ó j�x Ó ���|�ª c y ò |�ª c ó �'vJpt�J�3�&�N��ptp=�\v£�~{3}�p&Î2� õ �e ò |�óx Ó ���| � y ò |�ó � c j e ò c óx Ó ���c � y ò c ó � c � ��Î2� � �
�3}�w~y ptÇ�{(�¹u�v£w~x?��Î2� � �Ï�Wx'��u��3p&�'p!��x3vau�v£w~x�w�� í � ptÇ�{(�¹u�v£w~xº��Î4� � �C�\vau���w~�J�Jw����2u��(�¹u

í j x3Ó ���c � y ò c ó � cx Ó ���| � y ò |�ó � c n�x Ó ���c � y ò c ó � c � ��Î2� ( �
Ê p



��w�u�p!u��(�¹u�u��3p+�'p_�)ptx3�3ptx3stp+w�� í w~x§u vJxÚptÇ|{��Tu�vJw~xc��Î2� p �¿��w~}���y����J�:v£x's_vJ�3ptx3stp&��x3�~�£pt�
s��Wx � p
x3pt�~�Jp_sru�pt�À�+� x3�3ptpt�À�8}�pt�3�N��stv£x'��u��'p���vJx3pt�\��vau��=u��Wx3�~ptx~u��6vJx=ptÇ|{��Tu�vJw~x ��Î2� " �r����pk��x3�

õ   íí j y ò |�ó { ò |�óxy ò c ó { ò c óx � ��Î2� � �
Â��au��3w8{'�8�=u��3p!}��¹u�vJw&wW�:u��3p!�~}�w~{3�±z8pt�JwDstv�u�vJpt� � ¢ � ¥� ¢¤��¥ ����x3� í �2�3wDpt��s¯�(�Wx'�8pÏ��vau��2u2��u��3p�wW½:��pru���3pt�)p_x'�3ptx8uÄu�p_}�yi����}�pÚp_x~u�vJ}�pt�a�¶�'{3pÚu�w?u��3p?��x3vJ��w�u�}�w8�~� ��x3�^�N�¹u�pt}��W��z~pt�£wDstvau��czW��}�vN�Tu�vJw~xÀ�
´ ptx3stp8��u��3pt��p�u�pt}�yi��s���x � p!vJ�8x3w~}�pt�ivJxlptÇ�{(�Tu�vJw~x²��Î2� p �r�D���'p_}�p�u��'p��l��}�p!y={3�au�v£�'�£vJpt�=��vau��
��y����J�(Ç�{(��x8u�vau�vJpt��}�pt�N�Tu�pt��u�wi�N�¹u�pt}��W��zW�W}�vN�¹u�vJw8x�vJxH�8}�w~{3��z~pt�£wDstvau��|�

¼	wÚw � u���vJx?u��3pÄy��Tu�}�vaÆU�ÔÓdÕ�Ö��	vau+vJ�5x3pts_pt���¯�W}$�²u�w¤przW�W�J{(�¹u�p±u��3p���p_stw~x3�D��w8}��3pt}&���W}$u�vN���
�3pt}�vazW�Tu�vaz~p_��w��CptÇ�{(�Tu�vJw~x²��Î2� p ����vau��i}�pt���)pts�u�u�wu{g|6�Wx3��{ c �¹u�u��3p 	 ¡²Í¦�JwDs��Tu�vJw~x �vu¬j 1 �r�/DvJx3stp5u��3pnvJx~u�pt}$�³�Wstpt�&��}�pn�3w~}�vJ�tw8x~u����	�Wx'�¤u��3p±�3w8}�vJ�tw~x8u����C�3�N��x3p+vJ�!���'�»��x3p5wW�����Dyiyipru�}$���� x3Ó ���|�ª c � � {Ç�3�Wx3� � y ò |�ª c ó � � {Ç��zW�Wx'v£���Ö�¹u�u¬j 1 �N��p_p¿ÂE�'��ptx3�3vaÆ&Â!�r�T¼4��µ�vJx3�
u��'v£�YvJx8u�w!��sts_w~{3x~u
��x3�lvJ�~x3w8}�vJx3�eu��3p&�3pt�)ptx3�3ptx3stp&w�� í w~x�u��N��ptp+� � w�z~p¹�r����p&w � u���vJx� c x3Ó�Õ�Ö� {�� � {)� ����� ��� m j � c� {�� � {3� � x Ó ���| nrx Ó ���c � ��������� m  ì õ n í n í cÊ y ò |�óm x Ó ���| y ò |�óª � � n í c

Ê y ò c óm x Ó ���| y ò c óª ��� î ����� ��� m � ��Î2� � �
¡¤{3�au�vJ�3�a�Dv£x'�&ptÇ|{��Tu�vJw~xº��Î2� � � � ��u��'p&�tp_}�w��7w�½:��pru�u�}��tz8pt�au�vJyip

x m[� x ÓdÕ�Öm j�x Ó ���m j�x Ó ���m | n�x Ó ���m c � x m |¡n�x m c ��Î4� õ�1 �
��x3�i{3��vJx3��u��3p �3p.�(x3vau�vJw~x3�4w��)u��3p�y��¹u�}�vJstp_� � ÓdÕ�Ö �Wx'�y� Ó ��� � ptÇ|{��Tu�vJw~x3���NÂ�� õ ����x3�¤�NÂ�� � �C�
�DvJp_�J�3�

� Ó�Õ9Ö� � jê� Ó ������   x m
Ê ì � õ n í n í c ��x m |y ò |�óm y ò |�óª ��� n í c x m cy ò c óm y ò c óª ��� î ����� ��� m f ����f��yj õ f � ��� ��Î4� õ~õ �

/DvJx3stp � w�u�� }�prq(pts�u�w~}��±vJxcw~{3}=yiwD�3pt���W}�pH�3w8}�vJ�tw~x8u����!�N��ptp}�\vJ�8{3}�pHÎ2� õ �r�4u��'pl��ptstw8x'�D�
w~}��3pt}��(��}$u�v»��� �3pt}�v�zW�¹u�vaz8pt��w��!u��3p²z~p_}$u�vJs����
z~p_�JwDstvau�vJp_� y ò |�óª ��� �Wx3� y ò c óª ��� vJx^ptÇ�{(�¹u�vJw8x ��Î4� õ~õ �
s��Wx � pnprÆD�)p_}�pt����p_�¤vJxÚu�pt}�yi�Ew����3pt}�vazW�Tu�vaz8pt� wW��u��3p=z8pt}$u�vJs��W�¾u�}��tz8pt�au�vJyip_�_��Å�va½¾pt}�ptx~u�v»�¹u�vJx3�
ptÇ�{(�Tu�vJw~x3��x m ´ y ò ´9óm j�stw8x3�;uYf!�SÂ¨j õ f � �Yu���vJstp
� v�u��Ä}�p_����ptsru2u�wn�����Tu�vN���3stwDw8}��3vJx(�¹u�pt� × ���~vaz8pt�
vJx�u��3pe�£vJx3p���}��W�'�3}�w�ÆDvJy��Tu�vJw~x � ��ptp!ptÇ�{(�Tu�vJw~xº� õ~õ �C�C~

Ê "



x m ´ y ò ´9óª ��� j   x m ´Cª � � y ò ´9óm f ��Î4� õ�� �
���'p_}�p£x m ´Cª � � � � c x m ´ � �N× � ��× �¹�û/D{ � ��u�vau�{Du�vJx3�cptÇ�{(�¹u�vJw8x3�O��Î2� õ�� �ivJx8u�w¦ptÇ�{(�Tu�vJw~x3�º��Î4� õ~õ �
�DvJp_�J�3�

� Ó�Õ�Ö��� j�� Ó ������ n x m
Ê©¨ � õ n í n í c¯��x m |�ª � �4n í c!x m c ª ����ª`f ���dfC�?j õ f � ��� ��Î4� õ Ê8�

¼
�'p&�3pt}�vazW�Tu�vaz8p=x m c ª ��� s���x � p&prÆD�3}�pt����pt�lvJx�u�pt}�yi�ÏwW�&x m �Wx'�}x m |¿{3��vJx3�=ptÇ�{(�Tu�vJw~xº��Î2� õ�1 �.~x m c ª � �,j�x m ª ���   x m |dª ���qf ����f��?j õ f � ��� ��Î4� õ p �/D{ � ��u�vau�{Du�vJx3�nptÇ�{(�¹u�vJw8xO��Î2� õ p �6v£x~u�w¤��Î2� õ Ê~�r����pb�(x3�Hu��3p&y��¹u�}�vaÆ`�éÓ�Õ�Ö����
� Ó�Õ9Ö� � jà� Ó ������ n x m

Ê«¨ í c x m ª � �4n�� õ n í ��x m |dª ����ªyf ����f��?j õ f � ��� ��Î4� õ�" �
¼
�3p=zW���£{'piwW� í �Tu&�tpt}�w¤wW½:��pru&vJ�&�8vaz~p_x � �?ptÇ�{(�¹u�vJw8x^��Î4� ( ����vau��²u��3p±z~pt}$u�v£s����4�~}�w~{3�

z8pt�JwDstvau�v£pt����x3�lu�}���z8pt�au�v£yipt���+� xHu��3p!��p��Wµ���x3vJ��w�u�}�w8�~�l���3�3}�w�ÆDvJy��¹u�v£w~xÀ�Tu��'p!z8pt}$u�vJs��W�:z~p_�JwDsr�
vau�vJp_� y ò |�ª c óm s��Wx � p&��{3}$u��'p_}�}�pt�3�N��s_pt�H��vau��Hu��3p+vJx~u�pt}$zW�W�Yx3w8}�y����a�7yiw�z~ptw8{Du2z~p_�JwDstvau�vJp_�Ú
 ò |�ª c óï�ðÑñ� p_Ç�{(�¹u�vJw8xO� õ�" �C� � pts���{3��p y ò |�ª c óm stw8x~u�}�v � {Du�p&w~x3�a�iu�w=u��3p+���J}�p¹���D����y����J�3u�pt}�yi��u����Tu v£x~z~w8�az8p
�N�Tu�pt}����(z~pt�£wDstvau��izW�W}�vN�¹u�v£w~xÀ�C¼Ï�3ptxlptÇ�{(�Tu�vJw~xº��Î2� ( � � ptstw~yip_�

í j x m c � 
�ò c óï9ðëñ � cx m | � 
yò |�óï�ðÑñ � c n�x m c � 
`ò c óï�ðÑñ � c � ��Î4� õ�� �
¼
�3p=vJx8u�pt}$zW���6��¡?¢öz~p_�JwDstvau7�ÚvJx¤u��3p±��pts_w~x3�²�N�t�~p_}=
yò c óï�ðÑñ s���x3x3w�u � p±w � u��WvJx3pt�¤�3vJ}�ptsru����

��}�w~y�}�p�q�p_sru�vJw~x��(�¹u��3�	¼YwnprÆD�3}�pt����
�ò c óï�ðÑñ u��3}�w~{3�~��u��3p!pr½:p_sru�vaz8p&��¡?¢�z~pt�£wDstvau�vJpt�	��w~}�}�prq(ptsr�
u�vJw8x'�
��}�w~y u��3p � wWu�u�w~y%w��4u��'p��(}��;uÖ��
 ò |�óï�ðÑñ ����x3�¤��ptstw8x3�¦��
 ï�ðÑñ �
�N�t�~pt}t�(��p+{'��p&u��3p=stw8x~z~p_x|�
u�vJw8x��W�:Å�vaÆ?� õ���"�" ����w~}�yn{3�N�¯~

x m 
 cï�ðÑñ j�x m | � 
yò |�óï�ðÑñ � c n�x m c � 
`ò c óï�ðÑñ � c � ��Î4� õ�( �
� x²�8ptx3pt}����7�3x'w8}�y����a�7yiw�z~p_w~{Du2z8pt�JwDstvau7�lvJx¤�W�tvJy={Du��(���£�a����x3vJ��wWu�}�w~�3vJs�yipt�3vN�n���3w8{'�£� � p+w � �
u���v£x'p_� � �¶��z8pt}��W�~vJx3�¤u��3pHv£x~u�pt}$zW������¡?¢B¥�§N§ì¨«ª � ¥ � }��Tu��'p_}=u��(��x¦u��3p¤�E¡?¢Áz8pt�JwDstvau�v£pt�+�¹u
�¤�(��}$u�vJs_{'�»��}+���tv£y={Du����N¼
��zW��x3µ�vJxcprui�W���a� õ����)( �r�²��w~x3pru��3pt�Jpt�����C¼
�;zW�Wx3µ�vJx¦p�u±�W��� � õ����3( �

Ê �



���£��w&���3w��¶u��(�Tu¿u��3p�s_w~x~z8ptx~u�vJw8x(����Å�vaÆ±ptÇ|{��Tu�vJw~x²��Î2� õ�( ���3}�w_z'vJ�3pt�
�e�Jv£x'p¹��}2�W�3�'}�w�ÆDv£y��¹u�vJw8x
�NvJxlu��'pn��x3vJ��wWu�}�w~�3vJs�stwDp! istvJptx8u��¯�2u�w±u��3p+prÆ3��s�uÚË$�8ptx3pt}����£vJ�tpt�3ÌnÅ�vaÆ��³u��D��p5�tz8pt}����8vJx3�±w��	u��3p
��¡?¢-pt�J�Jv£�'��pt���/D{ � ��u�vau�{Du�vJx3� ptÇ�{(�Tu�vJw~x���Î2� õ¸( �:vJx8u�w ptÇ�{(�Tu�vJw~x���Î2� õ�� �C��x3�+{3��v£x'��}�pt�N�Tu�vJw~xi��Î2� õ�1 �À�W�J�Jw����
{3�¿u�wip�ÆD�3}�pt��� í vJxÄu�p_}�yi�ÏwW�YÇ|{��Wx~u�vau�vJp_�6u��(�Tu s��Wx � p!w � u���vJx3pt�i��}�w8y }�p�q�p_sru�vJw~xl�(�¹u��;~

í j õ   x m | � 
?ò |�óï�ðÑñ � cx m 
 cï�ðÑñ � ��Î4� õ�� �
´�ptx3stp~�~u��3pb�(x(���:}�pt��{3�au
vJ���8vaz~p_x � �lptÇ|{��Tu�vJw~x?��Î2� õ�" ����vau�� í �3p.�(x3pt� vJx�ptÇ�{(�¹u�vJw8x?��Î4�

õ�� �r�

Ê (



¬!­7®Z¯±°³²µ´�+���=� õ �����~��
C�¹u�pt}��W�DzW��}�vN�Tu�vJw~xnw��)u��3p
z~pt}$u�v£s����3z~p_�JwDstvau7�5v£xi��x�´ ¼,�C�N�t�~pt}	� v�u��±u��'p����Dyiyipr�
u�}$�²�TÆDvJ�����W}����J�£pt�)u�wiu��3p × |³�7�3vJ}�ptsru�v£w~xÀ�&� � ����¡?¢ p_�J�JvJ�3��pt��~	���W���'p_��*H��w~}��i�3w~yiw8�~ptx3ptw8{3�
´ ¼,���N�t�~pt}t�(�3w�u�u�p_�²��x3�¤��w~�£vJ�`*���w8}��Wx¤´ ¼,���N�t�~pt}
� v�u��Ú�N�Tu�pt}����:z8pt�JwDstv�u��izW��}�v»�¹u�vJw8xH���3w�� x
w~xlu��3pe�£pr�Nu���¼
�3p&�'wWu�u�pt�²��¡?¢-pt�J�£vJ�3��p
vJ�
}�ptstw8x'��u�}�{3sru�pt�l��}�w~y }��t���³u�}���stpt�lu�}��tz~pt��u�vJyipt��w~x
���)p��W�3�Jptx3��u��¤p_Ç�{(���Yu�w�u��3p=u��3vJs�µ�x3pt���!w���u��3p±�N�t�8pt}±� õ � (¸" µ�y��r�)u��3p±��w8�JvJ�Úw8x3p±vJ��w � u��WvJx3pt�
��}�w~y-u��3p
��¡?¢¶p_�J�JvJ�3��pYv£x5u��3p��'w8yiw~�8ptx3ptw~{3�C´ ¼,�À�N�t�~pt}C{3��vJx3��ptÇ�{(�Tu�vJw~xl� õ�1 �r�C¼Ï�3p��~ptx3pt}�v£s
¼
�'w8yi��ptx^� õ������ ���(��}��Wyipru�pt}��&w���u��3p�yipt�3vJ{3y �N�3p.�(x3pt�?� vau��º}�pt���)p_sru&u�wÚu��3pÄ���Dyiyip�u�}$�
�¹Æ'vJ���¿�W}�p!¶�j 1 �_P=j 1 � � �	Â��tvJyn{Du�� 1 ß stw8}�}�pt���)w8x'�3��u�w±u��3p × |��;�¹ÆDvJ��vJx��CvJ�~{3}�p õ �'�
�+���=� � �+Í4�N��x¤zDv£pr��w��2u��3p±��w~{3}�stpÖ��x3�?}�ptstptv�z~pt}E�)w~��vau�v£w~x3�=�N�3w�u���� ��w8}!�H��vJx3�~�£pe��{3�)p_} � v£x¾�
¼
�'p²��{3�)p_} � v£x¶s_w~x~u��WvJx3�����3�3}�w_Æ'vJy��¹u�pt��� p 1�1 ��w8{3}�stpr�7}�ptstptvaz8pt}±�(�WvJ}��i� vau��@u��3p²stw8yiyiw~xD�
yivJ�3�)w8vJx~u���s��¹u�u�pt}!wW��{3�²u�w¤� � w~{Du ��1 y � �)2 w��6u��'piy��TÆDvJyn{'y wW½:��pru��r�+¼Ï�3p±y��TÆDvJyn{'y
w�½¾��pru
vJ�
���3�3}�w_Æ'vJy��¹u�pt���iptÇ�{(����u�w±u��'p&�3pt�Du��ÚwW�Cu��'p&�3ptpt��pt��u
}�prq(ptsru�w~}t�

�+���=��Ê3� /|p_y � �N��x3stplst{3}$z8pt��w � u���vJx3pt� � � u��3p¤stw8x~z~p_x~u�vJw~x(�W�¿z8pt�JwDstv�u�� ��x(���a�'��v£�eu��(�¹u�v£���
x3w~}�pt�
u��3p=�W�tvJy={Du��(���¾�'p_�)ptx3�3ptx3stp+w��4yiw_z8ptw8{|u
z8pt�JwDstvau7�?�N�(�����3pt�(� ��x3� � �Úw8{3}����_vJy={Du��(���
z8pt�JwDstvau7� ��x(���a�'��v£�e�N��w8�JvJ�(�r�
Â�}�}�w�� ��v£x'�3vJs¹�¹u�p�u��3p=}�prq(pts�u�vJw~x3� {3��pt�²vJxlu��3p=�~p_x'p_}����JvJ�_pt�ÚÅ�v�Æ
�3va½:p_}�ptx~u�vN�Tu�vJw~xÀ�

�+���=� p � o �t� pr½:pts�u�vaz~p�pt�J�JvJ�Du�vJs_vau�vapt�+��w~}�}�prq(ptsru�v£w~x3�l�¹u õ � " p �º���~�r� õ � � p �O� � �r� � � õ p �
�Ns��r�(�Wx'� � � "3( �+�N�(�r�
�+���=� " � ���~�io��t�9pr½¾ptsru�vaz8p¤pt�£�JvJ�Du�vJstv·u�vJpr�&��w~}±u��3p²}�prq(ptsru�v£w~x^�¹ul�?z~p_}$u�vJs�����u�vJyip w�� � � "3(
�Ï��vau����=stvJ}�st�£p!stw~}�}�pt����w~x3�3vJx3�5u�w±u��3pü�(}���u¨�'}�pt��x3pt�À�tw8x3p5�TuÏu��3p+}�prq(ptsru�w8}t��� � �Ï¼
�3p5pr½¾ptsr�
u�vaz8p!pt�J�Jv£�|u�v£stvau�vap_����}�w~yÙ�CvJ�~{3}�p " �±�¹�Nu�pt}���yiwDw�u��3vJx3�(�
�+���=� � �t/|yiwDwWu��3pt�?pr½:pts�u�vaz~pip_�J�JvJ�Du�vJstv�u�vapt� ��w8}!u��'p�}�prq(pts�u�vJw~x3�n�¹u õ � " p �l���~�r� õ � � p �l� � �r�

Ê �



� � õ p �=�Ns��r�(�Wx'� � � "3( �+�N�(�r�
�+���=� ( �&/DyiwDw�u��3pt�nu���w��³�
�t�i�tpt}�wW��wW½:��pru2u�}��tz8pt�au�vJyip
��{3}$�³��stpt�2��w8}�u��3p�}�prq(ptsru�v£w~x3���¹u õ � " p �
���~�r� õ � � p �+� � �r� � � õ p �=�Ns��r�(�Wx3� � � "3( �5�N�(�r�
�+���=� � �&/DyiwDw�u��3pt�Ä��z8pt}��W�~p p�½:ptsru�v�z~pE��¡?¢�z~p_�JwDstvau�vJp_�W
 ï�ðÑñ � ptÇ�{(�Tu�vJw~x²� õ�" �C�)��w8}�u��3p�}�prq(ptsr�
u�vJw8x'�
�Tu õ � " p �5���8�r� õ � � p �+� � �r� � � õ p �+�Ns��r�(��x3� � � ")( �+�N���r�
�+���=� � �r§Y½¾ptsru�vaz8plpt�J�JvJ�Du�vJs_vau�vapt�&stw8}�}�ptsru�pt�c��w~}±�N�Tu�pt}����2z8pt�JwDs_vau��?zW��}�v»�¹u�vJw8xO��w~}+u��3pÚ}�prq(ptsr�
u�vJw8x'�
�Tu õ � " p �5���8�r� õ � � p �+� � �r� � � õ p �+�Ns��r�(��x3� � � ")( �+�N���r�
�+���=� õ�1 �Þ�³x~u�pt}$zW���E��¡?¢ pt�£�JvJ�Du�vJstvau�v�pt�!��w~}=u��3p �'w8}�vJ�tw8x'� � pru7��ptptx õ � " p ��x3� õ � � p �²���8�r�
õ � � p ��x3� � � õ p �5� � �r� � � õ p ��x3� � � "3( �5�Ns¹�r�
�+���=�(Â � õ �&� xÚu��3p&�3pt}�vazW�¹u�v£w~xlw��4��¡?¢�z~pt�£wDstvau��Ö��w~}��=�N�t�~p_}6��vau����5��p���µ��N�Tu�pt}����(z~p_�JwDstvau7�
zW��}�v»�¹u�vJw8x¾��u��3p���sru�{(�W�D}�prq(ptsru�vJw8x=}��t�D�(�¹u��¤�N��w8�JvJ�(�:vJx 	 ¡²Í?�~ptw8yipru�}$�&s���x � p�}�pt�3�N��s_pt�5��vau��
��E - EÇB � ª3¥�­653§è®W¸l}����'���Tu��^�N���W���'p_�����~w~v£x'�iu��3}�w~{3�8�¤u��'pÖ�tpt}�w��7w�½¾��pru�}�prq(pts�u�vJw~x²��w~vJx~u�w.vJx
u��3p�§è®8¬ ¥t¸�®8§N§ Dy@ -¸Ò`- F~¥6E)¥ - 5 � �N�t�~pt}t�
�+���=��Î2� õ �@¼
�3p¤�3}�w¸��pts�u�vJw~xcw���u��3p¤x3w~xD�7���)ptst{3�N�W}5}��t�D�(�Tu�� ��}�w~y u��3pÚ�_pt}�w��7w�½¾��p�u±}�prq(ptsr�
u�vJw8xH��w~vJx~u�w8x~u�w±u��3p!z~pt}$u�v£s����:�3�N�Wx3p u��(�¹u�stw~x~u��WvJx3��u��'p 	 ¡²Í@�JvJx3p~�

Ê �



-1
-0.5

0
0.5

1

-1

-0.5

0

0.5

1
1.8

1.9

2

2.1

2.2

2.3

y    (km)y    (km)

V
er

tic
al

 v
el

oc
ity

 (
km

/s
)

  0

  1.5

  3

30

210

60

240

90

270

120

300

150

330

180 0

2 1 a b·a¸ âeô�ñ�ô"¹NÙ7ºO»�ÙtÓ�Ñ�Ô�Ù�ç�Û�ÙtÔ�å·ÙtÓ�å·×tÒ5×tÕ(Ó$ÝDÑ2ÛTÑ�Ô$Ó�å·æ�Ù�ç~ÛTÑ¯ç·×Wæ¯å©Ó ã&å©ÒnÙtÒ�¼�½ ¸ ç·Ù¯ãTÑ�Ô¾�¿åìÓ$Ý&Ó$Ý'Ñ�ä�ã�Þ&Þ+Ñ�Ó$Ô$ã
Ù�¿8åèä	áDÙtÔ�Ù�ç·çèÑ�çDÓ�×�Ó$ÝDÑQÀ | ò�é�å©Ô�Ñ�æ�Ó�å·×tÒ�ô�¹vÁ]ºÃÂ�ëÄí@Ñ�çèç·å©áDä$Ñ�äkÄ�é|Ù�ä�ÝDÑ�é!ÅeÕN×tÔ6Ù ÝD×tÞ+×���Ñ�Ò'Ñ¯×��Dä�¼�½ ¸ çèÙ�ãTÑ�Ô�ß
é�×tÓ$Ó�Ñ¯éiÙtÒDéiä;×�çèå·é�Å+ÕN×tÔ
ÙtÒ=¼�½ ¸ ç·Ù¯ãTÑ�Ô/��å©Ó$Ý�çèÙtÓ�Ñ�Ô�Ù�ç(ÛTÑ¯ç·×Wæ¯å©Ó ãÖÛ�ÙtÔ�å·ÙtÓ�åè×tÒ�ä7ÝD×��2Òl×tÒ�Ó$ÝDÑ�çèÑ�ÕJÓ�ô�½�ÝDÑ
é�×tÓ$Ó�Ñ¯é=Â�ë�íÉÑ�ç·çèå©áDä$Ñ�å·äÏÔ�Ñ¯æ�×tÒDä�Ó$Ô��Dæ�Ó�Ñ¯éiÕJÔ�×tÞ Ô�Ù¯ãWòNÓ$Ô�Ù�æ�Ñ�éHÓ$Ô�Ù�ÛTÑ¯ç©Ó�å©Þ+Ñ¯ä
×tÒÚä7á�Ñ�Ù�é�ç·Ñ�Ò��tÓ$ÝÚÑkÆ7�DÙ�ç:Ó�×
Ó$ÝDÑ�Ó$Ý'åèæ�ÇWÒDÑ�ä$ä�×tÕ:Ó;ÝDÑÏç·Ù¯ãTÑ�Ôm¹7ñ�ô«ó�È"Ç�Þ|º�ß�Ó$Ý'ÑÏä$×�ç·å·é=×tÒDÑ�åèä2×�Á|Ó�Ù�åìÒ'Ñ¯é+ÕJÔ�×tÞ-Ó$ÝDÑ/Â�ë�í�Ñ�ç·çèå©áDä$Ñ�å©Ò±Ó$ÝDÑ
ÝD×tÞ+×���Ñ�ÒDÑ¯×��'ä"¼�½ ¸ ç·Ù¯ãTÑ�Ô"�Dä$å©Òe�nÑ�Æ7�DÙtÓ�å·×tÒg¹7ñ¯ï7º¯ôÉ½�ÝDÑm��Ñ�ÒDÑ�Ô�åèæm½�Ý'×tÞ5ä;Ñ�ÒÊ¹7ñ�Ë�î�Ì7ºÏáDÙtÔ�ÙtÞ5Ñ�Ó�Ñ�Ô�ä�×tÕ
Ó$ÝDÑ�Þ5Ñ�é�å���Þ<¹»é�Ñ�Í|ÒDÑ¯é2�¿åìÓ$Ý�Ô�Ñ�ä�á(Ñ�æ�Ó�Ó�×+Ó$ÝDÑ�ä�ãWÞ&Þ+Ñ�Ó$Ô;ã±Ù�¿8åèä0º�ÙtÔ�ÑmÎ#Ï�ï8ß;Ð!Ï�ï�ÑÓÒWô 
�Ô å©Þ ��Ó;ÝHï ß
æ�×tÔ$Ô�Ñ�ä�á(×tÒDé�äYÓ�×�Ó$ÝDÑ�À | ò�Ù�¿~å·ä�åìÒ · åÕ���|Ô�Ñ!ñ¯Ù8ô

p 1



  790

270

180 0

N

2 km

·a¸ âeôJÒWô2Ü\ç·ÙtÒ=Û8å·Ñ�� ×tÕ)Ó$ÝDÑ�ä;×���Ô�æ�Ñ�ÙtÒDé5Ô�Ñ�æ�Ñ¯å©ÛTÑ�Ô	á(×�ä$å©Ó�åè×tÒ'ä¦¹Né|×tÓ�ä0º:ÕN×tÔ2ÙEä$åìÒ���çèÑ�äÖ�|á�Ñ�Ô�ÁDå©Ò�ô;½�ÝDÑ
äÖ��á(Ñ�Ô�ÁDå©Ò&æ¯×tÒWÓ�Ù�å©ÒDäCÙtá�á�Ô�×k¿~å©Þ+ÙtÓ�Ñ�çìã!ð�ï�ï�ä$×���Ô�æ�Ñ�òNÔ�Ñ¯æ�Ñ�åìÛTÑ�ÔCáDÙ�åìÔ�ä×�¿åìÓ$Ý&Ó$Ý'Ñ2æ¯×tÞ&Þ+×tÒ�òNÞ+å·é~á(×�åìÒWÓÀä$æ�ÙtÓ$ò
Ó�Ñ�ÔC×tÕ]��á&Ó�×ÏÙ�Á(×���Ó	î�ï�Þo¹�Ò�ØÃ×tÕ3Ó$ÝDÑYÞ+Ù�¿8åìÞ���Þ�×�Ù3ä;Ñ�Ó*º¯ôc½�Ý'Ñ�Þ+Ù�¿~å©Þ ��Þ�×�Ù3ä$Ñ�ÓYå·äCÙtá�á�Ô�×k¿~å©Þ+ÙtÓ�Ñ�çìã
ÑkÆ'�DÙ�ç3Ó�×�Ó$Ý'Ñ¿é|Ñ�á�Ó;Ý±×tÕ:Ó$Ý'ÑÏé�Ñ�Ñ�á�Ñ�ä�Ó	Ô�Ñ*ÚDÑ¯æ�Ó�×tÔ�ô

p õ



0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

1.4

1.6

1.8

2

2.2

2.4

2.6

         

   
   

   
 

T
im

e 
(s

)

Semblance·a¸ âeô'Û8ô�ê~Ñ�Þ�ÁDçèÙtÒ'æ¯ÑCæ*��Ô$ÛTÑ�ä)×�Á�Ó�Ù�å©ÒDÑ�é¦ÁWã
Ó$ÝDÑÀæ�×tÒ�ÛTÑ�Ò�Ó�åè×tÒDÙ�çTÛTÑ�çè×Wæ¯å©Ó³ãÏÙtÒ'Ù�çìã8ä$å·ä�Ó$ÝDÙtÓ¾åÕ�tÒ'×tÔ�Ñ¯ä(Ó$ÝDÑ
Ù Ô åìÞ �|Ó$ÝDÙ�çDé�Ñ�á(Ñ�ÒDé|Ñ�ÒDæ�Ñ�×tÕ�Þ+×¯ÛTÑ�×���Ó�ÛTÑ�çè×Wæ�åìÓ³ã�¹Né�Ù�ä�Ý'Ñ¯éeºÀÙtÒDé9Á�ã&×��|Ô2Ù Ô åìÞ �|Ó$ÝDÙ�ç�ÛTÑ�çè×Wæ¯å©Ó³ã&ÙtÒDÙ�çìã8ä$å·ä¹Nä$×�ç·å·éeº�ô 
 Ô$Ô�×��¿ä�åìÒDé|åèæ�ÙtÓ�Ñ�Ó$ÝDÑ�Ô�Ñ*ÚDÑ�æ�Ó�å·×tÒDäÃ�Dä$Ñ�é=å©Ò±Ó$ÝDÑ/��Ñ�ÒDÑ�Ô�Ù�çèå Ô Ñ�é±à�å�¿=é�å�Ù3Ñ�Ô�Ñ�ÒWÓ�å·ÙtÓ�å·×tÒ�ô

p �



0 0.5 1 1.5 2 2.5 3 3.5

0

0.5

1

1.5

2

2.5

3

                           

   
   

   
   

   
   

   
   

Raw effective ellipticity at reflector 1 (t =  1.54 s)
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Raw effective ellipticity at reflector 2 (t =  1.84 s)
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Raw effective ellipticity at reflector 4 (t =  2.57 s)
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Raw effective ellipticity at reflector 3 (t =  2.14 s)
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Raw effective ellipticity at reflector 4 (t =  2.57 s)
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Smoothed Vnmo (km/s) at reflector  4 (t = 2.57 s)
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