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S�T6UWV�X�Y!Z\[^]/_`X8acbKde_cfhgK]+T6gKV�V�XWiCVjbkdlTmfh]6XKn
foVjbqpKX8r8nts6gk]6]6u8X8r8n6d&gK]6]mbqfvrcr`bk]md&XPr

wHa`gkx	X&_y[	z|{>}~[	�

��bk�6�?gka`_ys6X�a`XPdlT6XWaldlT6X�]?�A�k�k�K��Z\}�uPd&XWV��6acX��k�k�KY�Z��k�!�mbkpkX8r

�+���8�W���6�k�k���~� X8aH_`TmX��vbkr�_H_`X8]��kXPbqalrWnk_`T6X(d&ac�md&fvbq���6a`gK�6�oXWV gq¡Jfo]¢¡£gkacVjb�_`fogk]jacX&_ca`foX � bk�mfo]�V!�6�h_`foV�X&i
s6fob�s6gtdW�6V�XW]/_cr¤TmbKr>�?gtgKr�_`X8s�acX8r`X8bkacdlTjbKde_`f � f¥_cfhXPr>fo]j_cT6X�¦mX8�os�gq¡ � for`�mbk��bq�m��XPbqalbq]mdWX�fh]�s¢X&§¢fo]6p!bq]�s
acX&_ca`foX � bk�¨�/��d&gK]K_cXW]/_8©¤[^]%_`T6X�XPbqac�h��a`XPr�XPbqaldlT+�KX8bqalr8nt_`T6X�dWgk]mdWXW�¢_�gk¡ª_cT6X~«`¬/�6XWac���t� � fvr��mbk�JX&§6bkV�i
�m�hX&�®°¯(±�²�{¤³�Tmbkr���X8XW]��6a`gK��g/r�XPs%bq]msMr`T6g�´y]%_cg+�?X!acXW�oX � bq]/_�¡£gKa � fvr��mbk�µfo]¢¡£gkacVjb�_cfhgK]|a`XW_`acfhX � bk�D©
[°_¤for>gk� � fhgK�mr�_`Tmbq_�¯(±�²�{¶fvrH]6gk_>bq�6�oXy_cg�r`bq_`fvr	¡£��_`T6X�V!�6�h_`fo�6�oX � for`�mbq��r�XPbqaldlT���r`bkpkX�a`XP¬/�6fhacXWV�X8]K_lrW©
[^]%_cT6fvr��mbk��X8a8n�´¤X�¡£g¢dW�mr�gK]�_	´¤g�Vjbqx	gka�bk�6�6acgKbkdlTmX8r�_`T�b�_~dWgkaca`XPr��?gk]ms+_`g�_	´¤g+s6f¥·-XWacXW]/_�acX&_ca`foX � bq�
��bqalbks¢fopkVjr8©�¸�fhalr�_8n�´¤Xj�6acX8r`XW]/_�_cT6X+�mbka�_cfobk� � for`�mbq��¬/�6XWac�M_cTmb�_!fopk]mgkacX8r(_`TmX��mbkdl¹tpKa`gK�6]ms�gq¡�_`T6X
foVjbqpKX8rAbq]ms�bq�o�og�´�rªb�r�_`albqfopkT/_���r�X8a�XW§¢�6a`XPr`r`fogk]!gK]�fh_cr � fvr���bq�tfh]/_cXWacX8r�_A´yfh_`Tmgk�¢_1acXW�oX � bq]mdWX�¡£XWX8s6�mbkdl¹
V�XPdlTmbq]6fvr`V�©�S�T6X!r`X8dWgk]ms�acX&_ca`foX � bq�¨��bqalbks¢fopkVºd&gk]�r�fvr	_lryfo]Mr�XPbqaldlT6fh]mp�¡£gKay_`TmX��mr`XWa�V�XW]/_lbq�µfoVjbqpKX
´yTmXW]]6g�r�_cbka�_cfh]mp � fvr��mbk�AX&§6bqV��6�oX�for�b � bqfo�vbq�6�oXk©!S�Tmfor�]6X8´»bk�6�6acgKbkdlT|acXW�ofoX8r(gk]�_`T6X��6]m��X8a � fvr�XPs
pKXW]6X8acbq_`fogk]¶gk¡�b � for`�mbk�>_cT6X8rcbq�6ac�mr!¡£a`gKV¼´yT6fodlT½¬/�6XWac�¾�/�¾�ogkpKfod8bq�¤dWgkV��?gKr`f¥_cfhgK]¿gq¡�acXWpKfhgK]3dWbq_`X&i
pKgkacfhXPr�dWbq]¾�?X��?XWa`¡£gkacV�XPs¨©+S�T6fvr!¬/�6X8a`�À�mbqalbks¢fopkVÁfor�dW�hg/r�X8�h��a`X8�obq_`XPsM_cg%_`Tmbq_!gq¡�_`XW§/_�a`XW_`acfhX � bk�D©
zMXW]/_cbk�ªfoVjbqpkX�r�XPbqaldlT|for(b�dlTmbk�h�oXW]6pKfh]mp+bq]msM�6a`gKV�for`fh]mp�forcr`�6X�¡£gKa�acX&_`acfoX � bq���t� � fvr��mbk��dWgk]/_`X8]/_~fo]
_cT6Xj¡£gKa�_cTmd&gKV�fo]6pM�KX8bkacr�r`fh]�d&X�fh_�bq�o�og�´�r�s¢fh·?X8a`X8]K_�a`fvdlT¶�mr`XWa�XW§t�ma`XPr`r`fhgK]¶bq]ms¾fo]/_`XWalbkd&_`fogk]¾V�g¢s¢X8r
´yfh_`T�_cT6X�r�XPbqaldlT+X8]6pkfo]6Xk©
Â|Ã/Ä-ÅcÆ!Ç ��È��k� ¬K�mXWac���t� � for`�mbk�6X&§6bqV��6�oXknK�mbqa`_`fvbq�6¬/�6X8a`foX8r8nkacXWpKfhgK]�gk¡?fo]/_`X8a`XPr	_Pnk�?gkfo]K_lr1gq¡-fo]K_cXWacX8r�_8n
V�X8]K_lbq�~fhVjbqpKXkn��ogkpkfvdWbk��d&gKV���g/r�fh_`fogk]Égk¡�acXWpKfhgK]ÉdWb�_cXWpKgkacfhXPrWn � for`�mbq��_`T6XPr`bk�6a`��r�gq¡�acXWpKfhgK]mrWn��mr`XWa
XW§¢�6a`XPr`r`fogk]
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��� ����� � � ���<d&gK�6alr�s¢X��vb�s¢X8a`]mfhU8a`X�s¢u8dWXW]6]6foXkn¤�hX��6acgk�6�oUWV�X+¡£gk]ms6bkV�XW]/_cbk��s6X��vbÀacX8dlTmXWaldlT6X
s�� fo]¢¡£gkacVjb�_cfhgK]�smbq]mr-�oX8rµ�mbkr`X8r-V��6�¥_cfhV�uPs¢fob�b�bk�hfoV�XW]/_`u>�hXPr-_`alb � bq�¢§~smbq]mr¨�oXHs¢gKV�bkfh]mXHs¢X1�	� fo]ms¢X&§6bq_`fogk]
XW_Ms¢X¶�ob½acX8dlT6X8acdlTmX��mbka%�hX¿dWgk]/_`X8]/� � for`�6X8�D© [^]6fh_`fvbq�oXWV�XW]/_Pn(�oX¶�mbkacbKs¢fhpKV�Xs¢XM«�a`XPdlT6XWaldlT6X�mbqa
�
� X&§¢XWV��6�oX � fvr��mXW�¥�b3uW_`u�6a`gK��g/r�u�X&_|r�� X8r�_|b � uWacuM�?XWa`_`fo]6XW]/_%��gK�6a%�ob3a`XPdlT6XWaldlT6Xs�� fo]¢¡£gKa`Vjb�_cfhgK]
� fvr��mXW�o�hXK©�¤Xy�mbkacbKs¢fopkV�X�]�� gk·?acX�¬/��� �6]6X�r`gk�o�¢_`fogk]��ofhV�fh_`uWX�bk�¢§�s6f � XWalrA��XPr�gKfh]mrHX&§¢for�_cbk]/_cr8©�}(bq]mr>d&X&_
bka�_cfodW�hXKn6]6gK�mry]6gK�mryfo]K_cuWacX8rcr�gK]mr��js¢X8�¢§%bk�6�6acg¢dlT6X8rydWgkaca`XPr��?gk]msmbq]/_��js6XW�¢§%�mbqalbks6fhpKV�XPrys¢fvr	_cfh]md&_cr
s6X�a`XPdlT6XWaldlT6Xk©���gk�mr��6acu8r`XW]/_cgk]mr8n6s�� �6]6X��mbka�_Pn¢�6]|�mbqalbks6fhpKV�X�s¢X�acX8¬/���W_`X8r���bqa`_`foXW�o�hXPr���X8a`V�X&_`_cbk]K_
s�� fopk]6gKa`X8a��hX�¡£gK]ms%s¢X��	� fhVjbkpkX�X&_�¬/�6f¨�?XWacV�X&_`_cbq]/_��
� XW§¢�6a`XPr`r`fogk]%s¢fhacX8d&_`X�s¢X��mbka�_cfhXPrys�� fhVjbqpKX���X8a�_cf¥i
]mXW]/_`XPr1r`bk]mrAV�u8dWbk]6fvr�V�X�s¢X��?gk�mdW�obkpkXys¢Xy�?XWa`_`fo]6XW]mdWXk©��JX�r`X8dWgk]ms��mbqalbks6fhpKV�X��?XWacV�XW_H�ob�acX8dlTmXWaldlT6X
���mbka�_cfhays�� �6]6X�foVjbqpkX�V�XW]/_lbq�oX�s6X(�vb�d&fo�6�oX(XW_y]6X�]6u8dWX8rcr�fh_`X(�mbKrys�� foVjbqpKX(XW§¢XWV��6�oX(fo]6fh_`fvbq�oXk©�¤XW_�_`X
]mgk� � XW�o�hX�bk�6�6acgtdlTmX�acXW�?gKr`X�r`�6aH�vb�pku8]6uWalb�_cfhgK]�]6gK]¢i^r��6�?XWa � for`uWXys�� �6]�_cT6X8rcbq�6ac�mr � fvr��mXW������bqa`_`foa>s¢�¢i
¬/�6X8�ª�?XW� � XW]/_��&_`acX�¡£gKa`V��6�ouWX8r(s¢XPr�acX8¬/���W_`X8r~�mbka~d&gKV���g/r�fh_`fogk]M�ogkpKfo¬/�6X�s¢X�d8b�_cuWpkgKa`foX8r�s¢X!acuWpKfhgK]mrW©
¤X~s¢XWac]6foXWa>��bqalbks¢fopkV�XyX8r�_¤r`XWV��6�obk�6�oX���d&X8�h�mf?s¢X��ob�acX8dlTmXWaldlT6X�s¢Xy_cX&§t_`XK©��ªb�acX8dlT6X8acdlT6Xy��bqa>foVjbqpKX
V�X8]K_lbq�oX�d&gk]�r	_cf¥_c�6X��6]Mb�§¢X��6acgkV�X&_`_`X8�6a�s6bq]�ry�hX�s6gkVjbqfo]6X�s¢X��vb�a`XPdlT6XWaldlT6X(�mbqay�oX�d&gK]K_cXW]t� � fvr`�6XW�
smbq]mr��vbV�XPr��ma`X�g��½fh��gq·-a`X|s¢XPr�V�g¢s¢XPr�a`fvdlT6XPr�XW_+s¢fh·?u8a`X8]K_lrjs�� fh]/_`X8acbKde_cfhgK]½b � X8d��hX%V�gq_cXW�6a�s¢X
acX8dlTmXWaldlT6Xk©
� Ç �P� Å ��� � �!� a`XPdlT6XWaldlT6X>��bqa1�
� XW§tX8V��6�hXKnqacX8¬/���&_cX8r��mbka�_cfhX8�h�oX8r8nqacuWpkfogk]�r�s�� fo]/_`uWa��&_Pnq�?gkfo]K_lr1s�� fh]/_`u8a �W_8n
foVjbqpKXjV�X8]/_cbq�oXkn1dWgkV���g/r�fh_`fogk]¶�ogkpKfo¬/�6X�s¢X+dWbq_`u8pkgkacfoX8r�s¢X+a`u8pkfogk]mr8nµ_cT6X8rcbq�ma`�mr � for`�6XW��s¢X�acuWpKfhgK]mrWn
XW§¢�6a`XPr`r`fogk]+�6_`fo�hfvr`bq_`X8�6a
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S�TmX�bqV�gK�6]/_�gq¡(b � bkfh�vbq�m�hX�V��6�h_`foV�XPs¢fvbÀs¢g¢d&�mV�X8]/_cr�Tmbkr�r�_`X8bKs¢fo�h�¾fo]md&acX8bKr�XPs¾fh]:�obq_`XWa��kXPbqalr!bq]�s
´yfh_`T:f¥_�_`TmX�]mXWX8s¿¡£gka�X�+�d&foXW]/_�gkacpKbk]6f&,Pb�_cfhgK]¾bk]ms¿acX&_ca`foX � bk�¤gk¡�_`T6fvr�fh]6¡£gkacV�bq_`fogk]¿´yTmXW]3]mXWX8s6X8s¨©
- fhV��6�oX�bqacacbk]6pkX8V�X8]/_cr¤gq¡ªfh_`X8Vjrybq]ms�fhV�V�X8s6fobq_`X��og/gK¹t�6�+fvr�]6g��hgK]6pkX8ayr��(+�dWfhX8]K_yfo]�b�´�gkac�os+V�gkacX
fo]/_`X8a`XPr	_cX8s��t��_`TmX�dWgk]/_`X8]/_µ_`T�bq]��/��_cT6X�s¢X8rcd&acfh�6_`fogk]�_lbqp/rJ¡£gK�6]ms�fo]�V�g/r	_1bqaldlT6f � XPrW©JS�T6XPr�X�pkacg�´yfo]6p
]mXWX8smr�Tmb � X���gtg/r	_cX8s%acX8r`X8bqaldlT|bkd&_`f � fh_`foX8r�fh]M_`T6X!¦mXW�vs|gq¡>dWgk]/_`X8]/_�i°�mbkr`X8s�foV�bkpkX�acX&_ca`foX � bk�>®
�±�[	��³
_cTmb�_���r�XPs�_cgj��X�bKdlT6fhX � XPsj_`T�bq]6¹¢r�_`g�_cX&§t_`��bq�Jbq]m]6gq_lb�_`fogk]µ©

[^]!_`T6X��obKr	_As¢X8d8bks¢XKn _`T6X�d&gK]md&X8�¢_ªgk¡/«`¬K�mXWac�(�t� � for`�mbk�KXW§¢bkV��6�hX&~®C¯(±�²�{�³JTmbKrµ�?XWX8]!fo]/_`acgts6�md&XPs
. �0/�1 .32 �41?bq]ms�Tmbkr1r`T6g�´y]�_`T6XyacXW�oX � bk]md&X�gq¡?_`TmXy�hg�´�i°�hX � X8�¥i°�mbkr`X8s � fvr`�mbq�¢fo]¢¡£gkacVjb�_cfhgK]�acX&_ca`foX � bq�C©ªS�Tmfor
bk�6�6acgKbKdlT�dWgk]mr`fvr	_lr>fo]�r`XW]ms6fh]6p!_`T6X5�����768���HfoVjbqpKX�®£fC© Xk©1fh_cr�d&gkV��6�6_`X8s+�hg�´�i°�oX � X8��r`fhpK]mb�_c�6acX8rl³�_`g�_`T6X
r`X8bkacdlT�XW]mpkfo]6X!bkr�b � for`�mbq�ª¬K�mXWac�k©:9�X8]md&X��?X8r`fvs¢X�Tt�6Vjbq]¢i°�mbKr�XPs�V�XW_cbksmb�_cb|®£_`XW§/_c�mbq�Abq]m]6gq_lb�_`fogk]?³
_cTmb�_¤�mr���bq�o�h���6a`fo]6p�r`XWVjbq]/_`fvd�fo]¢¡£gkacVjb�_`fogk]µnq_`TmX8r`X�VjbkdlT6fo]6X&i°�mbKr�XPs!V�X&_lbks6bq_cb�acXW�vb�_cX8s!_`g�_cT6X��6Tt�¢r	i
fvdWbk�Hd&gK]K_cXW]/_j®£�og�´ �oX � X8�A¡£X8bq_`�6acX8rl³~��XPd&gkV�Xjb � bqfo�obk�6�oX�bKr(bk]�fo]¢¡£gKa`Vjb�_cfhgK]�acX&_ca`foX � bk�Ar`�6�6�?gka`_8©����o�
Vjbqx	gka�fh]�r	_cf¥_c�¢_`fogk]mr8nµfo]fh]ms6�mr	_ca`��bkr�´�XW�o�Hbkr(fh]¶bKdWbks6XWV�fod�bq]�sÀ�6�m�6�hfvd�acX8r`X8bqaldlTMpKa`gK�6�mr8n¨fh] � XPr	_cf¥i
p/b�_cX8s+_`T6fvr�¦mX8�os¨©

[^]�_`TmX�d8bkr`X¤gk¡¨¯(±�²�{<®£fo]�_`T6Xyr`XW]mr`X�gq¡�¡£�6�h�¢foVjbqpKX�¬/�6X8a`�6³&n�a`XW_`acfhX � bk�ta`XPr��6�h_crAXW§¢�6a`XPr`rAbk]���;�������$8$
< $&�0
=��$ � for`�mbk�Hr�foV�fh�vbqacf¥_	�KnJ_cT/��r!bq]>�"�"��=���068!?���@�!r�foV�fh�vbqacfh_	�k©+[^]_cT6for�d&gK]K_cX&§t_8nª´¤XjVjb ��Tmb � X�_	´�g
foVjbqpKX8r�´yfh_`TMs¢fh·?X8a`X8]/_�fhVjbkpkX�d&gKV��?gk]mXW]/_cr�®o«	gK�¢x	X8d&_cr		³�´yfh_`TMs6f¥·-XWacXW]/_�r`Tmbq�?X8r�bk]ms|bq�m��XPbqalbq]mdWX8r8n
�m�¢_�´yT6fodlTacXWVjbqfo]ÀpK�hgK�mbq�o�h�|r`fhV�fo�obka8©�¸6gka�r`gkV�X�pkf � XW] � for`�mbq�1¬/�6X8a`foX8r8n-_`T6fvr��oX8bksmr�_cg�s6f¥·-XWacXW]mdWX8r
�?X&_	´�XWX8]À�mr`XWa�fo]/_`XW]/_cfhgK]�AP_lbqacpkX&_�bq]msÀa`XW_`acfhX � XPsMacX8r`�6�¥_lrW© - _cbka�_cfh]6p�¡£acgkV _`TmX8r`X�gK�mr`XWa � bq_`fogk]mr8n-gk�6a
dWgkV�V!�m]6f¥_	�+Tmbkrys¢fvrcd&�mrcr�XPs�_cT6X�d&gK]md&X8�¢_ygq¡¨«�r`XWVjbq]/_cfod(pKbk�t�_cT6a`gK�6pkT%s¢fh·?X8a`X8]/_�bq�6�6acgKbKdlT6X8r8©ªS�Tmfor
´�bkrªbq�vr�g�_`T6X�r�_cb�_cXWV�XW]/_Agq¡¢_cT6X>¡ bKde_�_`Tmbq_ª_cT6X�¯(±¤²~{À�mbkacbKs¢fopkV for�]6gk_�bq�m�hX¤_`g(r`bq_`fvr	¡£�(_`TmX¤V��6�¥_cfh�m�hX
� fvr���bq�Jr`X8bqaldlT+acX8¬/�6foacXWV�XW]/_cr8©

S�T6X8a`X(bqacX~r`X � XWalbq�m´�b �¢r1_cg�s¢XPbq�-´yf¥_cT�_cT6X(r`XWVjbk]K_cfod�pKbk�J© � ]mX��6acfhgKa¤´�gkac¹�for>_`g�gk�¢_cfhV�f3,WX~_`T6X
B ����$C68�7�>gq¡��6Tt�tr`fvdWbq�hi^d&gk]/_cXW]/_�s¢XPr`dWa`fo�¢_cgkalr>®£foVjbqpKX�r`fhpK]mb�_c�6acX8rl³-_`g � for`�mbk�tdWgk]/_`X8]/_Abk�6��XPbqalbq]mdWXHgq¡�_`T6X
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pkX8]6XWalbq�o�h��bH	���
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S�T6Xys¢fvrcd&�mrcr�fogk]�rªgk¡m_cT6X�¦macr�_Hbq]ms!_`TmX�r`X8dWgk]ms!f¥_cXWV bka`X�d&�ogKr`XW�o��acXW�vb�_`XPs¨© 9�g�´�X � X8a8n �oX&_1�mrA�ofh]mpkXWa
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S�T6fvr�V�XPdlTmbq]6fvr`V ´�bKr�_`TmX�fh]mf¥_cfobk�H´�b �M¡£gka��mr`XWa!X&§¢�6acX8rcr�fogk]¾d&gKV�V�gK]6�h��fh] � X8r�_`fopKb�_cX8sÀ¡£gka!r`X&i
Vjbk]K_cfod�pKbk�ÀacX8s¢��de_`fogk]µ©�[°_�´�bKr~V�g/r	_c�h�|�mr`X8sÀ_`g K��! "�����	����@� M�������$8$ ! 6N	�!?���@K����	��?X&_	´�XWX8]��mr`XWa
¬/�6X8a`�Mbk]ms�a`XW_`acfhX � bk�Aa`XPr��6�h_cr8© D�Xjr�_`acgk]6pK�h�%_cT6fh]m¹|_`Tmbq_�_`T6fvr�V�X8dlTmbk]6fvr�VÁr`T6gK�6�osÀ��XjacX8r`XWa � XPs%_`g
r`�6�¢x	XPde_cf � X4A�r`XWVjbk]K_cfod���r�X8a��6acX&¡£X8a`X8]md&X�gka�_cg�dWgk]mdWXW�¢_~r`X8bkacdlTµ©�¸6gKa�X&§6bkV��m�hXKn��oX&_��mr(d&gk]�r�fvs¢XWa�_`T6X
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rcb�_cfor�¡ bkd&_`fogk]J©

DX>]6gk_`fvd&X>_`Tmbq_J_`T6X¤�mr`X>gq¡¢acXW�oX � bq]�d&X1¡£X8X8s¢�mbKdl¹~T�bkrµr`gkV�XW_`foV�XPrJg � XWalr	_cXW�6�?X8s(fh_crªgk�¢x	XPde_`f � XPrJbq]�s
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s6X8r`XWa`_	e©¤S�T6X�_lbqacpkX&_�TmXWacX�for�_cgja`XW_`acfhX � X(_`fopkX8a�foV�bkpkXPr�bqV�gk]mp�_cT6X�gk_`T6X8a�bq]6foVjbq�vr�fh]�s¢XW�?XW]ms6XW]/_`�o�
¡£acgkV�_cT6X�]mb�_c�6acX~gk¡ªfoV�bkpkX(�mbkdl¹tpKa`gK�6]ms¨©�¸6gka�_cT6for�¡ bkV�fh�o��gq¡A¬/�6XWacfhXPrWntfh_yfor�V�gkacX(bk�6�6acgk�6acfvb�_`XPs�_`g
bk�h�og�´¶_cT6X��mr`XWaHr`XW�oX8d&_`fo]6p(_`T6X�_cfhpKXWaHfoVjbqpkXyr`�6a`¡ bkd&X�_cTmbq]�_`g��?XWa`¡£gkacV ¡£XWXPs¢�mbKdl¹!gk]�_`TmXyXW]/_`foa`XyfoVjbqpKX
_cT6acgk�6pKT�r`X � X8acbk�ªfh_`X8acbq_`fogk]mr~_cg�TmXW�o��_cT6Xjr��¢r�_`X8V _`g%�6]ms6XWalr	_lbq]msÀ_`T6X��mr`XWa � fvr���bq��_cbka`pKX&_8©ODÉT6XW]
_cT6X��mr`XWay�?gkfo]/_cr�_`TmX�gk�¢x	XPde_ygq¡Afo]K_cXWacX8r�_y´yf¥_cT���bqa`_`fvbq�J¬/�6XWac�knt_cT6X��mbKdl¹/pKa`gK�6]ms+fhVjbqpKX�r�fopk]mbq_`�6acX(for
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S�T6X�_`TmfhalsMfh_`X8V d&gk]�d&XWac]mr�_`T6X�V�XW]/_cbk�Ar`X8bkacdlT|��bqalbks¢fopkV%©�[^]À_`T6fvr�dWbKr�XKn�_cT6XWacX!fvr(]6g�r�_cbka�_cfh]mp
foVjbqpKX�® gkaHacXWpKfhgK]�³�X&§6bkV��m�hXyb � bqfo�obk�6�oX¤¡£gKa1_`TmX��mr`XWaP©�S�T6X8a`Xyfvr1gK]6�h��b�r	_lbqa`_`fo]6p�V�XW]/_cbk�6foV�bkpkX�¡£acgkV
bk]jX � XW]/_>gka¤b!d&gK]/_`X&§t_>V�X8V�gKa`�K©�S�TmX�gk�¢x	XPde_cf � X�forH_`T6X8] FAT6g�´Éd&gK�6�os�´�X��6�mfh�vs�b�r`X8bkacdlT�XW]mpkfo]6Xy_`g
acX8bKdlTj_`TmforyV�X8]K_lbq�-foV�bkpkX�
%S�T6fory¬/�6XPr	_cfhgK]�fvr�bq�vr�g�acXW�vb�_`XPs�_cg!_cT6X�«��mbqpKX ,WX8a`gq~�6acgk�6�oXWV .  1>® ´yTmb�_
foVjbqpKX8r(r�T6gK�6�vsM�?X�r`T6g�´y]À¦macr�_(_`g�_`T6X��mr`XWa(_`g�¡£gkacV!�m�obq_`X�_`T6Xj¬/�6XWac��
 ³e©!S�T6X8a`X�fvr(b�]6gK]¢iC�m]6fo¬/�6X
bk�6�6acgKbKdlT�_cg+�6acg � fos6X!b+r`gk�o�¢_`fogk]µ©~[^]MgK]6X!gk¡1_`T6X�X8bka`�ofoX8r�_~bq�6�ma`g/bkdlT¶® . � 2 1Abk]ms .32 ��1£³en-_cT6X�r`�¢r	_cXWV
r`�6pKpkX8r�_cry_	´¤gÀ® gka(bj�hfvr�_~gq¡l³y�?gKrcr�fo�6�oX�_cbka`pKX&_�foVjbqpkXPr!® XW]/_`foa`X!fhVjbqpKX8rl³�_`g�_`T6X��mr�X8a�´yT6g���gKfh]/_lry_`g
_cT6Xyr��¢r�_`X8V ´yTmb�_HbqacX¤_`T6X�foV�bkpkXPrJ_cTmb�_HbqacX�V�gKa`X��ofh¹KXW�o��d&�ogKr`X>_cg(Tmfor�V�XW]/_cbk�¢fhVjbkpkXk©�S�T6X�gk�¢x	XPde_cf � X
fvr¤_`g�V�fh]6foV�f&,8X(_`T6X(]t�6V!�?XWa�gq¡ªf¥_cXWalb�_`fogk]�rH_cg��og¢dWbq_`X�_cT6X(_cbka`pKX&_8© DX(]mgq_`fvd&X~_`T�b�_�fh]�_`T6fvr�dWbKr�X~_`T6X
r`�¢r	_cXWVº¬K�mX8r�_`fogk]mr�_cT6X��mr`XWa�bk]ms�]6gq_y_cT6X!d&gK]/_`albqac�k©1� �mbka�_�¡£acgkV _cT6fvr�¹tfh]�s�gk¡Ar�_cbq_`fvr	_cfod8bq�JV�g¢s¢X8�Dn
_cT6XWacX�for�bq]6gk_`T6X8a�bk�6�6acgKbKdlT�¡£gkayV�X8]K_lbq�¨foVjbqpkX�r`X8bkacdlTJ©
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r`XWVjbk]K_cfod�pKbk�3bkr�_cT6XW�¶fo]/_`XWpKacbq_`X�V�gkacX�bq�m�6a`gK�6acfobq_`X+��r�X8a�fo]/_`XWalbkd&_`fogk]:´yf¥_cT3_cT6X�r`X8bkacdlT3XW]6pKfh]6X
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DÉTmXW]¶_cT6X+�mr`XWa�for�fo]K_cXWacX8r�_`XPs_`gÀacX&_ca`foX � Xjgk]6�o�¾r�foV�fh�vbqa��mbqa`_cr!gka!gK�¢x	X8d&_cr!gq¡�bq]¶foVjbqpKXkn1bM�og¢dWbq�
r`XW�oX8d&_`fogk]½V!�mr�_��?XMd&gk]�r�fvs¢XWacX8sJ©<S�TmX|fos¢XPb¾d&gk]�r�fvr	_lr�¦malr	_�fo]<�hg¢dWbk�hf3,Wfo]6p¡£X8bq_`�6acX8r�gk¡~fo]/_`XWacX8r�_�fo]
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DX��6acX8r`XW]/_�T6X8a`X�_cT6X+bk�6�6acgKbkdlT´�X�s¢X � XW�ogk�¶b�_�_cT6X�[	z|{>}~[	� pKa`gK�6�_`g|�?XWa`¡£gkacVÁacXWpKfhgK]¢iC��bkr`X8s
� fvr���bq�¢¬/�6XWac�k©�S�T6X¤¹KXW��fvs¢X8bmnqfo]�_`Tmfor1dWgk]/_`XW§/_Pnkd&gK]mr`for�_crªfh]�d&gK]mr`fos¢X8a`fo]6p~a`gK�6pkT�foVjbqpKX�r`XWpKV�X8]/_cb�_cfhgK]
�m�¢_�fh]�_cT6X!rcbqV�X(_`foV�X�b�¦�]6X � for`�mbq�Jbk�6�?X8bqalbq]�d&X�s¢X8rcd&acfh�6_`fogk]J©1[^]ms6XWX8sJnm´�X�r�_cbq_`X�_cTmb�_�´�X�s¢gj]6gq_
]mXWX8s½T6fopkT½�6acX8dWfor`fhgK]:]mgka�r`�6�¢i°�6f¥§¢X8��d&gK]K_cgk�6ajs¢XW_`XPde_`fogk]½¡£gKa�fhVjbkpkX%a`XW_`acfhX � bq�C© �µX&_��mr+d&gk]�r�fvs¢XWa
bkpKbkfh]3_`T6X�_`fopkX8a � fvr`�mbq��acX&_`acfoX � bq��X&§6bkV��m�hXK©:[°_jfvrjr��(+�dWfhX8]K_�_cg¾d8b�_ldlT:b�6foX8d&X%gk¡�_`fopkX8a�_`X&§t_c�6a`X
r`�6a`¡ bkdWX�_`g��?X�bk�6�hX�_`g�acX&_ca`foX � X�fhVjbqpKX8r�_cTmb�_�d&gK]K_lbqfo]�_`fopkXWalr!® gkay_cfhpKXWa`iC�ofo¹kX�r`�6a�¡ bKd&XPrc³&© DX�s6g�]6gq_
]mXWX8s+_`g�r`XWpKV�XW]/_y�6a`XPd&fvr�X8�h�j�oXWp/r�gkaygk_`T6X8a�d&gk]/_cgk�6ays¢XW_cbqfo�vrW© � ]�_`T6X�gk_`T6X8ayTmbq]�s¨n¢´¤X�dWgkV���X8]mrcb�_`X
_cT6X�acgk�6pKT6]6XPr`r�gq¡A_cT6for�gk�¢x	XPde_�X&§t_cacbKde_`fogk]%�t��¦�]6X!bksmbq�¢_cf � X(acXWpKfhgK]�bk�6�?X8bqalbq]�d&X�s¢X8rcd&acfo�¢_`fogk]J© D�X
dWgk]mr`fvs¢XWa�_`Tmfor�dlTmgkfvd&X�bkryb�a`XPbkr`gk]mbk�6�oX~d&gKV��6a`gKV�for`X(r`fo]md&X�bq]�gk�6_`foV�bk�Jbq]ms�pkX8]6XWacfvd~r`XWpKV�X8]/_cb�_cfhgK]
V�XW_`T6g¢s�foryb��¢_cgk�6fvb6©

(�)+*,)+* �+Ã.-0/DÇ01<Ã!2 �W���6�k� /DÇ01
}~X&_cX8d&_`X8sacXWpKfhgK]mr�r�T6gK�6�vsÀX8]md&gKV���bkrcr�b�dWXWa`_cbkfh] � for`�mbq�Hs6f � XWalr�fh_	�%_`g%�?X � fvr`�mbq�o�h��dlTmbqalbkd&_`XWacfvr	_cfodkn
��r�fo]6p�b�K�����	��yr`XWpkV�X8]K_lb�_cfhgK]J©QDX�´�bk]/_¤_cg�r�_cb �j�?XW�Kgk]ms�b�_`gtg!¦�]6X��hX � XW�-gk¡�r`�mb�_cfobk�-bk]msj¡£XPb�_c�6a`X
s6X&_cbkfh�vr8©AS�TmforydWgKbqalr`XW]6XPr`r>V�bk¹kXPr>acXWpKfhgK]mr¤b�d&gKV��6�hX8V�XW]/_cbka`��bk�6�6acgKbkdlT�_cg���gKfh]/_cr�gk¡ªfo]K_cXWacX8r�_¤_cTmb�_
alb�_cT6XWaydlTmbkacbKde_cXWacf&,8X~T6fopkT%r`�mb�_cfobk�-¡£a`XP¬K�mXW]mdWfhXPrW©
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S�T6X�bks¢gK�¢_`XPs¾r�X8pkV�XW]/_cbq_`fogk]¶bq�m�6a`g/bkdlTJnª�6acgk�?gKr`X8sfh] .&202 1CnAfvr��6]�r��6�?XWa � for`X8s¶bk]ms¡ bkr�_8©|[°_�for
��bkr`X8s�gk]�_`T6X�d&�o�mr�_`XWacfo]6p�gq¡��Jg¢dWbk��}~for�_`acfh�m�¢_`fogk]mr¤gq¡�¯~��bq]/_`f3,WXPs�¤gk�ogkalr�®£acX&¡£X8a`acX8sj_`g�bKrCBED,F>GL� 	�³e©
{H§/_cacbKde_cX8s�fh]%�6fh§¢XW�J]6X8fhpKTt��gKa`T6gtg¢s6r¤_`Tmfory�ma`foV�f¥_cf � X�d8bq�¢_c�6acX8r¤_`T6X��og¢dWbk�Jd&gk�ogka � bka`fvbq�6fo�of¥_	�K©

�ª}�¯  � r�bqacX�X&§t_cacbKde_`XPs�bkr>¡£gk�o�og�´�rW©A¸6gKa�b!V�gkacX~d&gKV��mbkd&_�acXW�6acX8r`XW]/_lb�_`fogk]jgk¡ªd&gK�hgKacr>fh] �µ}�¯ 
Tmfor�_`gKpkalbqVjrWn�b|d&gK�hgKa�¬K��bq]/_`f3,8bq_`fogk]¾gq¡�_`TmX+foV�bkpkXjfvr�¦malr	_���X8a�¡£gKa`V�X8sJ©�wHfh§¢XW�vr�fo]¶_`TmX �J� � r`�mbkdWX
bka`X�pKa`gK�6��XPs��mr�fo]6p�_cT6X ¤gkV��?X&_cf¥_cf � X���pkpK�hgKV�XWalb�_`fogk]%d&�o�mr�_`X8a`fo]6p�bq�opkgKa`fh_`TmVÁ®£acX&¡£X8a`acX8s+_`g+bKr�GEH�n
r`XWX .&2 � 1£³H´yT6fvdlT�TmbKrH_cT6X(V�bqx	gka�bks � bq]/_lbqpkX�_`g�bk�¢_`gKVjb�_`fvdWbk�h�o�js¢X&_cXWacV�fh]6X�_`T6X(]t�6V!�?XWa�gq¡�d&�o�mr	_cXWalrW©
DX+r`�hfvs¢X�b|´yfh]�s¢g�´»g � XWa��mf¥§¢XW�vr!bk]ms¾X � bk�h�mbq_`Xj_cT6X�dWgkaca`XPr��?gk]�s¢fh]mp��og¢dWbk�¤s¢fvr	_ca`fo�6�¢_cfhgK]¶g � X8a�_`T6X
¬/�mbk]/_`f3,WX8s+d&gk�ogka�r�XW_8©1Sªg!X8bKdlTj´yfh]�s¢g�´�®£gKa¤]6X8fhpKTt��gKa`T6gtg¢sm³1dWgkaca`XPr��?gk]�s6r>b �µ}�¯ ~©/���h�-X&§t_cacbKde_`XPs
�ª}�¯  s¢fvr	_ca`fo�6�¢_cfhgK]mr�bqacXjd&�o�mr�_`XWacX8s�mr`fo]6p �� bq]ms�_`TmX�¤gk�ogka�¯~�mbKs¢acbq_`fvd�¸mgkacV�}~for�_cbk]md&X .32  1C©
��XWpkfogk]�rybqacX(s¢XW¦m]6XPs|bkryd&gK]6]6XPde_`XPs+�mf¥§¢XW�vryfo]%fhVjbqpKX�r��mbKd&X�´yT6fvdlT%Tmb � X~_`T6X�rcbqV�X �ª}�¯ Gd&�o�mr	_cXWa
_lbqp�©<� ��XWpkfogk]<�ys x�bKd&XW]�d&�JI(albq�mT:fvr�pkX8]6XWalb�_cX8s3_`g¾V�XWacpkX%gka�s¢fvrcdWbqals3r`Vjbq�o��acXWpkfogk]�rWn1_cg¶fhV�i
�ma`g � X�r`�mbq_`fvbq�Jd&gKT6XWacXW]�d&X�gq¡1s¢XW_`X8d&_`XPs%a`X8pkfogk]mr8© DX�fh] � fh_`X�_`TmX�a`XPbks¢X8a�_`gjacX&¡£X8ay_`g .32�2 1µgka .32 Y�1J¡£gka
V�gKa`X�s¢X&_lbqfo�or�gK]�_cT6foryr`XWpKV�XW]/_cbq_`fogk]�rcdlT6X8V�XK©1¸ªfopk�ma`X 2 fh�o�h��r	_cacbq_`X8r�r`gkV�X�X&§6bqV��6�oX8r�gk¡ªgk�ma�dWgKbkacr`X
r`XWpKV�XW]/_cbq_`fogk]�rcdlT6X8V�XK©

� ]%b�r	_lbq]ms6bkacs%�(I 9 ,�w ~nmr`XWpkV�X8]K_cfh]mp�bj�q�K��§ � �K��foV�bkpkX(_cbk¹kXPr 2 ©  r`X8dWgk]ms+gk]%b � XWalbqpKXk© � ]
bk] 202 n � /  foV�bkpkX�s6bq_cbq��bkr`Xkn6�¢© ��a`X8pkfogk]mr��?XWa�foVjbqpkX�bqacX�X&§t_`albkd&_`XPs+gK]�b � XWalbqpkXK©

S�T6fvr(a`X8pkfogk]MXW§t_`albkde_cfhgK]ÀrcdlT6XWV�X!fvr(XWV��6�og��kXPs%¡£gka(��gk_`Ta`X8pkfogk]¢i°�mbKr�XPs�acX&_ca`foX � bk��rcdlT6XWV�XPr�F�acX&i
_ca`foX � bk�k�t�~XW§6bqV��6�oXHa`X8pkfogk]�bq]�s�a`XW_`acfhX � bk�q�t���hgKpkfvdWbq�Kd&gkV��?gKr`f¥_cfhgK]�gq¡6acXWpkfogk]�d8b�_`X8pkgKa`foX8r1®Dr�X8X>r�XPde_cfhgK]
YK³e©

(�)+*,) ( �+Ã.-0/DÇ01 È Ã �8�k� /LK � / Ç,1 � 1 ÈÉ� Ã �W� /DÃ�M � �
DX~r`�6�6�?gKr`X�]mg�´:_cTmb�_ybq�o�?fhVjbqpKX8r>Tmb � X��?XWX8]+r`XWpkV�X8]K_cX8s¨©/I(f � X8]+b�acXWpkfogk]jfo]+bk]�fhVjbkpkXknK_`TmX~�mr`XWa
Vjb ��´�bq]/_crH_`g�¦m]ms�gk_`T6X8a�r`foV�fo�vbqa�a`X8pkfogk]mr>fh]+_`T6X�s6b�_lbq�mbKr�X~a`X8pKbkacs¢�oX8rcrA_cT6X~��bkdl¹tpkacgk�6]�s¨©ª�yX8pkfogk]mr
Vjb ��dWgkaca`XPr��?gk]ms�_`gjrcbq�ofhX8]K_�bka`XPbkr�r��mdlT%bkryb�r`¹t�kn6b�¦mXW�vs¨nmb�acgKbks+gkayVjb �jacgk�6pKT6�h��dWgkaca`XPr��?gk]�sj_`g
bk]�«�gk�6x	X8de_��r`�mdlT%bkryb�dWbka8n6b�¡ bkdWXkn6bk]�bk]6fhVjbk�D©o©h©

S�T6X��6acgk�6�oXWV d&gK]mr`for�_cr!fh]½d&gkV��mbka`fo]6p%_cT6X � fvr���bq�¤bk�6�?X8bqalbq]�d&X�gk¡�bÀ¬/�6XWac�a`X8pkfogk]¾_`gbq�o�¤acX&i
pKfhgK]mr�fo]<_`T6XMs6bq_cbk�mbkr`Xk© S�TmX|¹kXW�:fos6X8b¾fo]½gK�6a+bk�6�6acgKbkdlT½s¢X&_lbqfo�hXPs½fh] .32�2 1(bq]ms .32 Y41(a`X8�hfoX8r�gK]
_cT6XjX&§t_cacbKde_`fogk]gq¡ K�G���	���acXWpkfogk]�rWnJ´yTmfodlT¶bqacX�d&gKV��mbqacX8s��mr`fh]6p|b B ��� � fvr��mbk�Hs¢X8rcd&acfo�¢_`fogk]Jn�r���dlT
_cTmb�_�a`X8pkfogk]mr�bka`X�r`��XPd&fh¦�djbqp/bqfo]mr�_�X8bkdlT¾gk_`T6X8a�fh]¾_cT6X+s6bq_cbk�mbkr`Xk©�{1§¢for�_`fo]6pÀdWgk�ogka�s¢XPr`dWa`fo�¢_`gKa�¡£gka
acXWpKfhgK]mr(bkr(fh]²�fvr`�mbq� - XWX8¹ . �k�41°nµ±��hgK�/´�gkac�vs . ��1>bq]ms ��X&_cacb . �k�41Hbka`X��mbkr`X8sÀgk]b+¦m§tXPsM�mbk�hXW_�_cX�gk¡
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bk�6�6acg §¢fhVjb�_cXW�o�+�q�K��dWgk�ogkalr�®£�?X&_	´�XWX8] 2 �k��bk]ms|�k�q�/³¤_`gjacXW�6acX8r`XW]/_y_cT6X�XW]/_`foacX�d&gk�ogka~r��mbKd&XK© DÉT6fo�hX
r`�mdlTÀbk]Àbq�m�6a`g §¢foVjb�_`X�d&gk�ogka~a`X8�6acX8r`XW]/_cbq_`fogk]|fvr�´�XW�o��r`�6fh_`XPs|_`g�s¢X8rcd&acfo��X�bq]msÀa`XW_`acfhX � X�foVjbqpkXPr��t�
_cT6XWfoa < $&��
��$md&gK]K_cXW]/_��mr`fh]mp�_`albks¢fh_`fogk]mbk�Jd&gK�hgKayT6for�_`gKpkalbqV%n¢acXWpkfogk]�rybqacX(�t�%d&gK]mr	_ca`��de_`fogk]�V�gkacX�T6gqi
V�gKpkXW]mXWgk��rHbq]ms�V�gKa`X~]t�6V�XWacgk�mr>a`XP¬K�mfhacX�b�¦�]6XWa�d&gK�hgKaHa`X8�6acX8r`XW]/_cbq_`fogk]�_`g���X(s¢fvr	_cfh]6pK�6fvr�T6XPs�¡£acgkV
gK]6X~bk]6gq_cT6XWaP©�[^] .&202 1°nK_cT6X~dWgk�ogka � bka`fvbq�mfh�of¥_	��acXWpkfogk]�s6X8rcd&acfh�¢_cgka���}  - ® �ysmbq�¢_cf � X~}~for�_`acfh�m�¢_`fogk]�gk¡
¤gK�hgKa - T�bks¢XPrc³Hfor��6acgk�?gKr`X8s¨©�[°_�for¤�mbkr`X8s�gk]�_cT6X�s¢for�_`acfo�6�¢_`fogk]+g � XWa�b�¦m]mX(bKs6bq�¢_cf � X~dWgk�ogka>�mfh]6]mfh]6p
gk¡ªXPbkdlT+acXWpKfhgK]J©A� acXWpKfhgK]�fo]ms¢X&§�d&gk]�r�fvr	_lr�gq¡µ_cT6X�r�XW_ygq¡�dWgk�ogka�r�T�bks¢XPr�r`�?X8d&fh¦�d~_`g�XPbkdlT+acXWpKfhgK]+bq]�s
_cT6XWfoa>dWgkaca`XPr��?gk]ms6fh]6p�dWgk�ogka1�?gk�6�6�vb�_cfhgK]mr8©�¤gK�hgKaHr�TmbKs¢X8r>bqacX�s¢X&_cXWacV�fo]6XPs!¡£gKaHX8bKdlT�a`X8pkfogk]��/��b(¦m]6X
dWgk�ogkaH¬/�mbk]K_cf&,Pb�_cfhgK]�gk¡-_`T6X~a`X8pkfogk]mrA�6fh§¢XW�vrH�mr`fo]6p ��Éfo]�_`T6X��J� � d&gK�hgKaHr���bkd&XK©���]t��dWgk�ogka1¡£acgkV»_`T6X
¡£�m�h�Ad&gK�hgKa�r���bkd&X�d8bq]|�?X!�mr`X8s|bKr�b�dWgk�ogka�r`TmbKs¢X!bq]�s|s¢gtX8r�]mgq_~s¢X8��X8]ms|gK]Àb�¦6§¢X8sMdWgk�ogka���bq�oX&_�_cXk©
¤gKV��mbqacX8sM_`g|�mr`�mbq�1acXWpKfhgK]�dWgk�ogka�T6fvr	_cgkpkalbqV%nJ�~}  - fvr�V�gkacX�dWgkV��mbKde_�bq]ms�V�gkacXjbkdWdW�6alb�_`X�_`g
acXW�ma`XPr�X8]K_�acXWpkfogk]�r�dWgk�ogka � bqacfobk�6fo�hfh_	�k©

- fo]mdWX�dWgk�ogkaªr`TmbKs¢X8r�bqacX¤r`��XPd&fh¦�d1_cg~XPbkdlT�acXWpKfhgK]Jn V�XPbkr`�6acfh]6p~r�foV�fh�vbqacf¥_	���?X&_	´�XWX8]�_	´�g���}  - acX&i
¬/�6foacX8r1bq]jbKs6bq�¢_cX8s�s¢fvr	_ca`fo�6�¢_cfhgK]js¢for�_cbk]md&XK©�S�TmX I(XW]6X8acbk�hf3,WXPs�¸mgkacV gk¡�¤gK�hgKa¤¯~�mbks¢alb�_cfod�}~for�_cbk]md&X
.32 Y�1>�6acg � fvs¢XPr�bq]X�+�d&foXW]/_!´�b �%_`gMdWgkV��mbqacX�_	´¤gMdWgk�ogka�s¢fvr	_ca`fo�6�¢_cfhgK]mr � ����� ��;������8����68�5����	7"��K�� 68;��
K��$&����
�68��� 68� < ©
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acXWpKfhgK]mr8n~bksms¢f¥_cfhgK]mbq��pKXWgkV�XW_`acfod8bq�~¡£X8b�i
_c�6acX8r�Vjb ���?X!d&gKV!�6fo]6X8s�´yfh_`TM��}  - ©
¸mgka�fh]�r	_lbq]mdWXkntb!¬/�6XWac��fh]mf¥_cfobq_`X8s+�t��bk]
XW§6bqV��6�oX�gq¡�r`]6g�´�a`X8pkfogk]¶Vjb �a`XW_`�6ac]
acXWpKfhgK]mr�gq¡1�mbk�hX�r�¹t��f¥¡1_cT6XW��Tmb � X�r`foV�i
fo�vbqa¨pkalb ��A ´yT6fh_`X1s¢fvr�_`acfh�6�6_`fogk]mr8©µ±��~dWgk]¢i
r�_`albqfo]6fo]6p�_`TmX��?gKr`f¥_cfhgK]�gq¡Jr`X8bqaldlT6XPs�acX&i
pKfhgK]Àfo]À_cT6X��hg�´�XWa(�mbka�_�gq¡H_cT6X�fhVjbkpkXkn
gK]6X%dWbq]:a`XW_`acfhX � X%r�]mg�´ a`X8pkfogk]mr�V�gkacX
X�+�d&foXW]/_`�o�k© � ]~_cT6X1gq_cT6XWaµTmbq]ms~_cg�r�XPbqaldlT
acXWpKfhgK]mr�gq¡ � X8pkXW_cb�_cfhgK]Jn���g/r�fh_`fogk] bk]ms
bka`XPb�V�b �~]6gq_ª��XH��bqa`_`fvd&�6�vbqac�h�~s¢forcd&acfoV�i
fo]mbk]K_P©�[^]ÀgK�6a�[^¹Kgk]mb��m�obq_�¡£gkacV . � 1Cn-´�X
bk�h�og�´_`T6X��mr`XWaª_`g(fh]/_cXWalbkde_cf � XW�o�(r`X&_�a`X8�¥i
bq_`f � XA´�XWfopkT/_cr¨�?X&_	´�XWX8]���}  - ® r`XWX .32�2 1£³en
�?gKr`fh_`fogk]�bq]�s�bqacX8b�fh]�_`T6XHacXWpKfhgK]�d&gkV��mbka`fvr`gk](�6a`g¢dWX8rcrJs¢XW�?XW]�s¢fh]mp�gk]�_cT6XH_	�t�?XHgq¡6r`X8bqaldlT6XPs�acXWpKfhgK]mrW©

¸�fopk�6acX¤��fo�h�o�mr�_`alb�_cX8rµb~¬/�6XWac��gK]!by�vb � XW]�s¢XWaJacXWpKfhgK]��mr�fo]6py_cT6X¤dWgkV��6fh]�b�_`fogk]�gk¡m��}  - n bqacX8bybq]�s
�?gKr`fh_`fogk]J©A�yX&_ca`foX � X8s�acXWpKfhgK]mr1bqacX�r�foV�fh�vbqaH_`g�_cT6X~¬/�6X8a`��a`X8pkfogk]�´yf¥_cTja`XPr��?X8d&_H_`g!��gk_`T��6Tmgq_`gKV�X&_`acfvd
bk]ms�pkXWgKV�X&_`acfvd�¡£XPb�_c�6a`XPrW©
[^]ms6X&§¢fh]mp�bk�h�µa`X8pkfogk]mr�fo]�b � �K��§m�q�K��foVjbqpkX(_lbq¹kXPr��6© ��r`X8dWgk]ms�gk]%b � X8acbkpkXK©ª�yXW_`acfhX � fo]6p�acXWpkfogk]�r

r`foV�fo�vbqa�_`gjb�pkf � X8]+X&§6bkV��m�hX�acXWpkfogk]�¡£a`gKV b��6T6gq_cgKr�_`g¢dl¹�s6bq_cbq��bkr`X~gk¡ 2�2 n � /  fhVjbqpKX8r�´yfh_`T|�q�6n Y / �
acXWpKfhgK]mr8nK_lbq¹KX8r��6© ��r�XPd&gk]�s�bq_�V�g/r	_�gK]�bj�(I 9 ,�w ~©
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V�X8]K_lr�gK]|_`TmX�acX&_ca`foX � X8s%�mbq_cdlT � fvr��mbk�µ�6acgk�?XWa`_`foX8r�®£�mT6gq_cgkV�X&_ca`fvd�gKa�pkX8gkV�X&_ca`fvd8³&©~S�T6fvr(r�XPde_`fogk]Àfor
r�_`ac�md&_`�6acX8s�bkr(¡£gk�o�og�´�r�F(r�XPde_`fogk]¶�¢© �¢© 2 s6X8rcd&acfh�?X8r(_cT6Xjd&gk�ogka��og¢dWbq�1s¢XPr`dWa`fo�¢_cgka��mr`X8sÀ¡£gka�r��m�¢iCfoVjbqpKX
gKajgk�¢x	XPde_�acX&_ca`foX � bq��´yT6fvdlT<for��mbkr`X8s½gk]½�?gkfo]K_lrjgq¡�fo]K_cXWacX8r�_8©G[^]Ér`X8d&_`fogk]É�¢© �¢© �À´�X%�6acX8r`XW]/_�gk�6a
�?gkfo]/_�i°�mbkr`X8s�foVjbqpKX�acX&_`acfoX � bq�?r��¢r�_`XWV bKdWd&gKacs6fh]6p�_cg�_cT6for��og¢dWbq�?s¢X8rcd&acfo�¢_`fogk]J©1¸�fo]mbq�o�h��_	´�g��6albkd&_`fvdWbq�
rcd&X8]mbqacfogKr�bqacX(�ma`XPr�X8]K_cX8s�b�_�r`X8de_cfhgK]%�6© �6© Y6©
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¸�fopk�6acX�Y�F0�7�*�&�	�*
��C&��� �+%��
%��)��	 �
)&%�� ������9������%'�&#������� �

�?gkfo]/_cr(gq¡>fo]/_`X8a`XPr	_(]6XWXPs6r��?gkfo]/_cr(´yfh_`TÀXW§6d&XW�o�oXW]/_ �=�@"����� ��
�68$C68� ��nµfD© Xk©
�?gkfo]/_cr�_cTmb�_�d8bq]%��X�XW§t_`albkde_cX8s+¡£a`gKV foVjbqpkXPr�´yf¥_cT�_`T6X�rcbqV�X�bkd8d&�¢i
albkdW�~bq]�s~�m]ms¢XWa � bqacfhgK�mrJd&gK]ms¢fh_`fogk]mrJ�hfo¹kX � foXW´y�?gkfo]K_ªgkaJfo�h�o�6V�fo]mb�_cfhgK]
dlTmbk]6pkXPrW©�zMbq]t����gKfh]/_HX&§t_cacbKde_`gKacrAXW§¢for�_1¡£gkaHpKacb � � bk�h�6XyfoVjbqpKX8r8n�¡£gka
XW§¢bkV��6�hX . �q�41 . �qY416bk]ms!gK]6�o��gk]6X¤¡£gka1d&gK�hgKaªfoVjbqpKX8r . � � 1C©�[°_1Tmbkr��?XWX8]
s¢X8V�gk]mr�_`alb�_cX8s .&2 �41m_cTmb�_¤f¥_>fvr1_cT6X�dWgk�ogka1gk�?XWalb�_cgka1´yT6fvdlT�¦6_lrH�?X&_�_cXWa
¡£gKa�_`T6X�acX8¬/�6foa`XPsMacXW�?X8b�_lbq�6fo�of¥_	�K©ODX��mr�X�_cT6for�gk]6X�_`g%X&§t_cacbKde_�_`T6X
�?gkfo]/_cryfo]�_`T6X�´yT6gK�hX�foVjbqpkX�s¢�6acfo]6p�_`T6X�fo]ms¢XW§¢fh]6pjr�_`X8�J©

[^]|b�r`X8dWgk]ms�r	_cXW�Jn�f¥_~fory]mX8d&XPr`rcbqac�j_cg�s¢X8rcd&acfh�?X�_`TmX���gKfh]/_lr�fo]%b
¡£XPb�_`�ma`X�r`�mbkdWXknK´yT6fodlT�fvrA¡£�6]md&_`fogk]jgk¡�_cT6X��6T6gk_`gKV�XW_`acfod�fo]¢¡£gKa`Vjb�_cfhgK]
bka`gK�6]ms�_`TmX��?gkfo]K_P© - gkV�X�bk�6�6acgKbkdlTmX8r1XW§tfvr�_H¡£gka¤pkacXW� � bk�h�mX�fhVjbkpkX8r
. Y�1 . �k�41 . �q�41°©>¸6gKa�d&gK�hgKayfhVjbkpkX8r8nt_`TmX�9�¤wGr`gk�o�¢_`fogk]¾®J9~bqaca`fvr�¤gk�ogka

wAgKfh]/_crl³j�ma`gK��g/r�XPs<fh] .32 ��1�dWgk]mr`for�_cr+fh] b¿dlTmbkacbKde_`X8a`f3,8bq_`fogk]<�mbKr�XPs<gk]É_cT6X�dWgkV!�mfh]mbq_`fogk]Ggk¡�_`T6X
9�fh�o�?XWa`_�� r�s6f¥·-XWacXW]/_`fvbq�?fo] � bka`fvbq]/_cr8n/´yT6fodlT�for¤fo] � bka`fvbq]/_>_cg�foVjbqpKX�_`albq]�r��vb�_cfhgK]�bq]ms+a`gk_cb�_cfhgK]Jn/a`gK�6�mr�_
_cg�rcdWbk�hX�dlT�bq]6pKX!®£´yfh_`T�b�V!�m�¥_cf¥i^r`d8bq�oX~bk�6�6acgKbkdlT?³enq_cg!fo�h�o�6V�fo]mb�_cfhgK]+dlTmbq]mpkX8r~®£fh¡µfoV�bkpkXPrHgka¤¡£X8bq_`�6acX8r
bka`X+�hg¢dWbk�h�o�¾]6gkacVjbq�of&,8X8sm³&nHbq]ms3a`gK�6�mr�_!_cgÀfoV�bkpkX�d&g¢s¢fo]6pbk]ms¿dWgkV��6acX8rcr�fogk]¶�t�¶d&gK]mr�fvs¢X8a`fo]6pÀ�og�´
gKacs6XWalr .32 /�1C©H��_y¦malr�_�gKacs6XWa�¡£gka�� I�±GfoVjbqpKX8r8n/´�X�gk�¢_lbqfo]�_`T6X�¡£gK�h�og�´yfh]mp!¡£XPb�_`�ma`XPryb�_y��gKfh]/_ −→x F

−→v (−→x , σ) = (R || ∇R ||2 G || ∇G ||2 B || ∇B ||2 ∇R.∇G ∇R.∇B)T ® 2 ³
´yTmXWacX

σ
acXW�ma`XPr�X8]K_lr�_`T6X�r�f3,WX�gk¡ª_cT6X8I�bk�mr`r`fvbq]|r�V�gtgq_cT6fo]6p�bq�6�m�hfoX8s|s¢�ma`fo]6p�_`TmX!s¢XWacf � bq_`f � XPr�d&gKV�i

�m�¢_cbq_`fogk]J©
S�T6X�r`foV�fo�vbqacf¥_	�MV�XPbkr`�6a`X�XWV��6�og��kXPsÀfvr�_cT6X�zMbqT�bq�vbq]6gK�6for�s¢fvr�_cbq]�d&X

δ2 nª´yT6fvdlT�_lbq¹KX8r(fh]/_cgMbkdeidWgk�6]/_�_cT6X+s¢fh·?X8a`X8]/_!Vjbqpk]mf¥_c�ms¢X8r�gq¡�_`T6X�d&gkV��?gk]6X8]/_cr�bk]ms¾fh]�d&�o�ms¢X8r!b|V�gts6XW�Hgk¡�]mgkfvr�XK© - ��dlT¾b
¡£XPb�_c�6a`X�r`�mbkdWX�´yfo�o�1��X�]6gk_`X8s½®

V
n
δ2 ³�fo]_`T6X��mbk��X8a��ªf¥_lr�r�f3,WXjs¢X8��X8]ms6r�gK]À_cT6X�gkals¢XWa�d&gK]mr`fos¢X8a`XPs¡£gKa�_`T6X�fo] � bqacfobk]K_lr�d&gkV��6�6_cb�_cfhgK]J©

(�) (�) ( �+Ã �W� / Ã*M �����8�W���¢� Ã.-�Ä
DX(�6a`XPr�X8]/_�fo]�_cT6for�r`X8d&_`fogk]�_cT6X�r	_cacbq_`X8pk��´¤X(Tmb � X(bks¢gK�¢_`XPsj_cg�acX&_ca`foX � Xy_`T6X�V�gKr�_yr�foV�fh�vbqa�fhVjbkpkX8r
_cg�_`T6X�¬/�6X8a`��gK]6X�d&gK]mr�fvr�_`fo]6p�gq¡�b � gq_`fo]6pjbq�opkgKa`fh_`TmV�©
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[°¡1´�X�dWgk]mr`fvs¢XWa�_cT6X��hg¢d8bq�Js¢XPr`dWa`fo�¢_`gKacr��6acX8r`XW]/_cX8s�bq�?g � Xkn6bk]�foVjbqpKX(fvryacXW�6acX8r`XW]/_cX8s��t��b�r`X&_�gk¡
n
��gKfh]/_lr

{pi}
dlT�bqalbkde_cXWacf&,8X8sjfo]%b�¡£XPb�_`�ma`X�r`�mbkdWX

(V, δ2)
©1[^]+_cT6forydWgk]/_`XW§t_8n¢�6�6fo�vs¢fh]mp�bk]+fo]ms¢XW§�¡£gka

b|smb�_cbk�mbkr`X
{Ij}

gq¡
N
foV�bkpkXPr�d&gK]mr�fvr�_cr�fo]¿d&gKV��m�¢_`fo]6pÀb|r`X&_�gq¡

n × N
s6X8rcd&acfh�¢_cgkalr�fo]

(V, δ2)
©

- X8bqaldlT6fo]6p�¡£gka�bq]%foVjbqpkX�gKay�mbqa`_ygq¡1bq]�fhVjbqpKX�fh]�_`TmX�fh]ms6X&§¢X8s�foV�bkpkX�s6bq_cbq��bkr`X�dWgkV�X8r�_cg�¦m]ms%fo]
_cT6X�r`�mbkdWX~_cT6X�d&�ogKr`X8r�_y��gKfh]/_cry_`g�_`T6X�¬/�6X8a`�+��gKfh]/_cr8©

�µX&_
{qi}

�?X�_`T6X�r�XW_(gk¡>¬/�6XWac�%��gKfh]/_cr8©�S�T6X
{ri}

dW�hg/r�XPr	_(��gKfh]/_lr�_cg�_cT6X
{qi}

¬/�6X8a`�%gk]mX8r(bqacX
dlT�bqalbkde_cXWacf&,8X8s~�t��rcd&gKa`XPr¨´yT6fvdlT!bqacXA¡£�6]md&_`fogk]�gq¡t_`T6X�s¢fvr	_lbq]mdWXH�?X&_	´�XWXW]�_`T6X�d&gk�m�6�hXPr

(ri, qi)
©A� � gq_cX

fvrAd&gKV��m�¢_`XPs�¡£gkaAXPbkdlT�foVjbqpkX¤�t��d&gk]�r�fvs¢XWacfo]6p~b~d&gkV��6fo]mb�_cfhgK]!gq¡m_`T6X�r`dWgkacX8rªa`X8�obq_`XPs�_`g~_`T6X�Vjb�_ldlT6X8r
(ri, qi)

fo] � gK� � X8s�fh]�_cT6XyfhVjbkpkXk©AS�T6X�V�g/r	_>r`fhV�fo�obkaHfoV�bkpkXPr�_`g�_cT6X�¬/�6XWac�!bka`X�dlTmbkacbKde_cXWacf&,8X8s��t��_`T6X
�?X8r�_ � gq_`XPrW©AS�T6X�dWgkV��6�oX&§¢fh_	�!gq¡-_cT6X�¬/�6XWac��d8bq]��?X�X�+�dWfhX8]K_c�h��a`XPs¢�mdWX8s��t�!gKa`p/bq]6f3,Wfo]6p(_`T6X�fh]ms6X&§¢X8r
bKdWdWgkals¢fh]mp!_cg�V��6�h_`fvs¢fhV�X8]mr�fogk]�bq�Jr�_`ac�mde_c�6a`XPrW©
[^]bks6s¢fh_`fogk]µnJb+r`XWV�f¥i°�ogtd8bq�ªpkXWgKV�X&_`acfvd!dlTmbkacbKde_`X8a`f3,8bq_`fogk]�_`T�b�_�d&gk]�r�fvs¢XWalry_cT6X�r��mbq_`fvbq��a`X8�obq_`fogk]mr

�?X&_	´�XWX8]�]6X8fhpKT/�?gka>��gKfh]/_cr¤gq¡¨_cT6X~rcbqV�X�foVjbqpKX�dWbk]���X(bks6s6X8s�_cg�XW]6acfvdlT�_`T6X(�6T6gk_`gkV�XW_`acfod�s6X8rcd&acfh�¢i
_cfhgK] . � � 1C©

(�) (�)�� � 2 ��� K � Ã|Ç�� � Ã �W� / Ã*M ���
DX>�ma`XPr�X8]K_Jfo]�_cT6for�r`X8de_cfhgK]�_	´¤g�_	�/�mfod8bq�Krcd&X8]mbqacfogKr-gq¡6��r�XHgk¡t_`T6X¤�hg¢dWbk�kfoVjbqpkX¤s¢X8rcd&acfh�6_`fogk]��6acX8r`XW]/_`XPs
bk��g � Xk©

� �¢�W� Ã � 1 � Ã �W� /DÃ�M � �	� }~fhpKf¥_lbq�1bqa`_�fhVjbqpKX8r�bqacX!�?X8dWgkV�fo]6p�´yfvs¢X8�h�Àb � bkfh�vbq�6�oX�¡£gKa�d&�6�h_`�6albq�AT6X8a�i
fh_cbkpkX�Vjb�_`X8a`fvbq�yr`Tmbqacfo]6pm©3zMgkacXWg � X8a8n1gK]6X%dWbq]:¦m]ms½bqa`_�a`XPr�gK�6acdWX8r�bkdWa`g/r`r!_`T6X%´�XW�½´yf¥_cT:gK]6�ofh]6X
�ma`g�´�r`fh]mp�¡ bkdWfh�ofh_`foX8r�®£XK© p�©1gk]6�ofo]6X�V!�mr`XW�6V d&gk�o�oX8de_cfhgK]mr8ntdWgkV��mbk]6fhXPr��¢´�XW��r�fh_`XPr���´yT6fvdlT��ma`gK��g/r�X(gk]¢i
�ofo]6X¤p/bq�o�hX8a`foX8rªgq¡-bq]/_`fv¬/�6X8rµ_`g�r`XW�o�Dn�XW_cdk© ³&©�[^]!_`T6X��?X8r�_HdWbkr`X8r8nP_`T6X��mr`XWa1d8bq]!fo]/_`X8a`acgkp/b�_`XH_`T6Xys6bq_cbq��bkr`X
�t����r�fo]6p�¹kX8�/´�gkals6r8©

� _cT6XWa�´�XW�mr`fh_`X8r	��
�nµs¢XPs¢fvdWb�_cX8sÀ_`g|r�_`gk�oXW]�´¤gKa`¹¢r~gq¡�bqa`_8n¨Vjbq¹KX�bk]�fo] � XW]/_cgkac��gk¡¤r�_`gk�oXW]fh_`XWVjr
bq¡ _`X8a!acXWpkfvr�_`alb�_`fogk]¾_cgÀ�?gk�ofodWX+´yT6fvdlT¿bq�h_`Tmgk�6pKT3r�gKV�X&_`foV�X8r�bkrcr�g¢d&fvb�_cX�foV�bkpkXPrWn1s¢g�]6gq_�bq�o�hg�´ bq]t�
¹tfo]ms�gq¡ � fvr`�mbq�¨fo]/_`XWacacgkpKbq_`fogk]J©

DX��ma`XPr�X8]K_�fh]¿_`T6fvr�r�XPde_`fogk]3gk]6X��6acbKde_cfod8bq�>fo]/_`X8a`acgkp/b�_`fogk]¶rcd&X8]mbqacfhgÀgk]3r`�mdlT3s6bq_cbk�mbkr`X8r8n1bkdei
dWgkals¢fo]6p%_`gÀ_`T6X�d&gk]/_cXW]/_�i°�mbkr`X8sfo]ms¢XW§tfo]6pbq]ms¾acX&_ca`foX � bq��bq�6�ma`g/bkdlT6XPr��6a`XPr�X8]/_`X8s¾fo]¶_cT6X+�6acX � fogk�mr
r`X8d&_`fogk]J©½S�T6X|s6b�_lbq�mbKr�X��mr`X8s¿¡£gka�_`TmX�XW§¢��X8a`foV�XW]/_cr�d&gK]/_cbqfo]mr 2 � /�/Md&gk�ogka�foVjbqpkXPr�gq¡~bk]K_cfo¬/�6XPr�
´yfh_`T|s¢fh·-XWacXW]/_ � foXW´y�?gkfo]/_cr8n6fo�h�o�6V�fh]�b�_`fogk]%d&gK]ms¢fh_`fogk]mrybk]ms��mbqa`_`fvbq�¨g¢d8d&�o�mr�fogk]�rW©

�JXW_��mr�r`�6�6�?gKr`X�_`Tmbq_+bdWgk�o�hXPde_cgka�pkgk_jb � bkr`X¶® r`XWX|�oX&¡ _��6fvde_c�6acXP³�bq]�s¿_cTmb�_�T6X
´�gk�6�vs<�ofh¹KX|_`g½bkdW¬/�6foacX|gq_`TmXWa+fh_`X8Vjr�¡£acgkV _`T6Xr`bkV�XÀd&gK�h�oX8d&_`fogk]J©�[°¡�TmX�s¢gtX8r+]6gq_
¹t]6g�´½_`T�b�_�_`T6fvr��6fhXPd&X~for�b8I(acX8dWgqi^�ygkVjbq]j�?gkald&X8�obkfh]j�ma`]+dlT�bqalbkde_cXWacf&,8X8s��t�jr`dWa`gK�h�ofh]mp
bKdWbq]/_cT/��r!�oX8b � X8r8n1f¥_j´yfo�h�y]6gk_j��X%X8bKr��¾¡£gKa�T6fhV _`gX&§¢�6�ogkfh_�¹KXW�t´�gkalstiC��bkr`X8s¶r`X8bqaldlT
_cg/gK�or8© � ]�_`T6X�gk_`T6X8a(T�bq]ms¨nJ_`T6X��ogtd8bq�1d&gK]/_`XW]/_`iC�mbKr�XPsMbq�m�6a`g/bkdlTM�ma`XPr�X8]K_cX8sÀ´yfh�o�1��X
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r`bq_`fvr	¦mXPr�F
|| pq−pj ||L2< γ
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_cT6fvrHr�XPbqaldlT�_cg�b�acbk]6pkXy¬/�6XWac�knk´¤Xybq�vr`g~_lbq¹KXyfh]/_`g�bKdWd&gK�6]/_1]6XWfopkTt�?gkaHdWbq_`X8pkgkacfoX8r�gq¡

Cpq

�t��s¢X&¦m]mfh]6p
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B

range radius

range radius

A

B

range radius

A

range radius

¸�fopk�6acX /(F �C�&�*���/%'���(� �*�6�&� �	�*������-(< &%6#$�+������&%��)���"� 0�&� �����+%��"� . :#$�&�������%����������C������-(< &%6#$�+������&%��)���
�&%�����%'�$./� ./����- ��-*��#�� #���2����(%���� �7%������ 1(� ��� �&%����)�����2����� ��� <21 #�%����������� � -*���&%'�$1 �(�)� ���	#�+; � %	��-*�
�*������-�< &% #��&�������%�������� �-*����- %'���(� ��� � ���� � &% � 
�$. � % %'����� �*� � < ������� � ����������%'�&����� �	&%��6�% 
)����� ��������-�< �%
#$�&�������%������/��	����� �*�"��-*�C� 1�� �C������$�+%�# -��$�8%������)��*���

acXW�oX � bk]K_1foVjbqpkXPr1bkrA_cT6gKr`Xy´yT6fvdlT�Tmb � Xyb�acXWpkfogk]�¡£acgkV»d8b�_cXWpkgKa`�
Cpq

gKaA¡£a`gKV»bq]t��gq¡-f¥_lr1]6XWfopkTt�?gkalr�F
⋃

C∈Nγ(Cpq)

IC(C)
®D�k³

��bq]6pKX(albks6fh�mr¤_cT6a`XPr�Tmgk�vs
γ
fvr�r`X&_�fo]+_cT6X��mr`XWayfo]K_cXWa`¡ bkdWXk©

Sªg¾X&§t_`X8]ms:_`T6X|¬/�6XWac�¶_cg¾bk�h�
M

w�¯ �rGF
Cpq1

, ..., CpqM

n¤´¤X|r`X8bqaldlT3foVjbqpKX8r�´yT6fvdlT:Tmb � X�b
acXWpKfhgK]+fo]

Cpq1

gka�fh_cry]mXWfopkTt��gKacr�bq]�sÀ©o©h©Hbk]ms�b�acXWpKfhgK]+fo]
CpqM

gka�fh_cry]mXWfopkTt��gKacr8©AS�T6X�r�XW_
SQ

gk¡
foVjbqpKX8r�r`bq_`fvr	¡£�tfo]6p�_`T6fvryV��6�¥_cfh�m�hX�¬/�6X8a`��fvr�]6g�´ ´ya`fh_�_cXW]|bkrGF

SQ =
M
⋂

i=1

[

⋃

C∈Nγ(Cpqi
)

IC(C)

] ® YK³

S�T6X8]Jny_cg3bq�vr�g¿rcb�_cfor�¡£�:_`T6XM]mXWpKbq_`f � XÀ¬/�6X8a`�:´¤XÀV!�mr�_�s¢XW_`XWacV�fh]mXMfhVjbkpkX8r+´yT6fvdlTGd&gk]/_lbqfo]<b
acXWpKfhgK]�¡£acgkV bk]/�+gq¡µ_cT6X

R
�(¯ �r F

Cnq1
, ..., CnqR

©H��r��?X&¡£gKa`XKn¢]6XWfopkTt�?gkaydWbq_`XWpKgkacfhXPr¤r`T6gK�6�os�bq�vr`g
�?X�_cbk¹kX8]�fo]/_`gjbkd8d&gk�m]K_P© - g�_`T6X�r`X&_

SNQ

gq¡�fhVjbkpkX8rydWgk]/_cbkfh]mfh]6p�_`TmX �(¯ �r�fvry´ya`fh_�_cXW]%bkrGF

SNQ =

R
⋂

i=1

[

⋃

C∈Nγ(Cnqi
)

IC(C)

] ® � ³
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S�T6X�r�XW_
Sresult

gq¡1a`XW_`acfhX � XPs+foVjbqpkXPry´yT6fvdlT%Tmb � X�acXWpKfhgK]mr�fh]%_cT6X!s¢fh·-XWacXW]/_�w�¯ �r�bk]ms�´yT6fvdlT
s6gk]�� _yTmb � X�acXWpkfogk]�r¤fo]�_`T6X ��¯ �r�for�XW§¢�6a`XPr`r`X8s�bkr�_cT6X�r�XW_�r��m�¢_`albkd&_`fogk]�gq¡

SQ

bk]ms
SNQ

F

Sresult = SQ \ SNQ

®D�k³

S�T6fvr�r`X&_
Sresult

d&gK]mr	_cf¥_c�¢_`XPr�_`TmX�¦m]mbq�Jr`X&_�gk¡ªacXW�oX � bq]/_yfoV�bkpkXPrW©
��]6fhgK]mr8nKfo]/_`XWalr`X8de_cfhgK]mrHbk]msjr��m�¢_`albkd&_`fogk]mr1fo]j_cT6X�X&§¢�6acX8rcr`fhgK]�gk¡

Sresult

bqacX�s¢fhacX8d&_`�o��XP¬/�6f � bk�hX8]K_
_cgM¡£gKa`V��6�obq_`X+_`T6X|¬/�6XWac�¾´yf¥_cT3�ogkpKfod8bq�>gK��X8acbq_`gKacr�bkr�fh�o�h��r	_cacbq_`X8s¿fh]:¦mpk�ma`X 2 �(F����¾�?X&_	´�XWXW]3_`T6X
]mXWfopkTt��gKacr�®£fo]ÀXW§t�ma`XPr`r`fhgK]mr�gk¡

SQ

bk]ms
SNQ

³en����	���?X&_	´�XWX8]À¬/�6XWac�|dWbq_`XWpKgkacfhXPr!®Dbq�vr�g�fo]
SQ

bq]�s
SNQ

³en
���	���	����¡£gkay]mXWpKbq_`f � X�¬/�6XWac�+dWbq_`X8pkgkacfoX8r�®£fo]%X&§¢�6acX8rcr�fogk]mr�gk¡
Sresult

³e©
Sªg�X � bq�o�mb�_cX�_cT6X~XW§¢�6a`XPr`r`fogk]�gk¡

Sresult

nt_cT6X��6a`�6_`X~¡£gkald&X~bk�6�6acgKbKdlTj´¤gK�6�os�d&gK]mr�fvr�_�fo]�_cX8r�_`fo]6pmn
¡£gKajX8bKdlT3foV�bkpkX%fo]:_cT6XMs6bq_cbq��bkr`Xkn>fh¡�f¥_+dWgk]/_cbkfh]mr�acXWpKfhgK]mr���X8�hgK]6pkfo]6p_`g_`TmX|w�¯ �r|® bk]ms:_`T6X8fha
]mXWfopkTt��gKacrl³1�m�¢_�d&gk]/_lbqfo]mr�]6g�acXWpKfhgK]�¡£acgkV�_cT6X �(¯ �r�® bk]ms�_cT6XWfoa�]6XWfopkTt�?gkalrc³&©ª[^]�r	_cX8bksJnt_`g�a`XPs¢�md&X
s6acbkV�bq_`fvdWbk�h�o�j_`Tmfor�]/�mV!�?XWa�gk¡�_cX8r�_cr�fh]Mbjr`fhV��6�oX�´�b �kn6´�X��mr`X�_`TmX�¡ bkd&_�_`Tmbq_

Sresult

fvryX&§¢�6acX8rcr�XPs
bKryfo]K_cXWalr�XPde_cfhgK]mr�bq]�s|r��6�6_`albkde_cfhgK]mrygk¡AfoVjbqpKX�r�XW_cr8©�S�TmX!fvs¢X8b�fvry_cg�fh]mf¥_cfobk�hf3,WX

Sresult

´yf¥_cT|gk]6X�gk¡
_cT6X�fhVjbkpkX�r�XW_cr�bq]�sM_cT6XW]¾s¢fvr`d8bqalsÀfoVjbqpkXPr�´yTmfodlT¾s¢gk] � _��?XW�ogk]6p�_`g�_cT6X�gq_`TmXWa�foV�bkpkX�r�XW_cr8©�S�Tmfor
fo]6fh_`fvbq�of&,Pb�_cfhgK]b � gkfvs6r�_cX8r�_`fo]6p%fh]�s¢f � fvs¢�mbk�h�o�MX8bKdlT�foVjbqpKX�gk¡¤_cT6Xjs6b�_lbq�mbKr�XK©ODXjs¢fhacX8d&_`�o�Àr�_cbqa`_�gq·
´yfh_`T|b�r`X&_�gq¡���gk_`X8]K_cfobk�h�o��acXW�oX � bq]/_yfoV�bkpkXPrW©

Sresult

´yfh�o�J�?X�pkalbks¢��bq�o�h��acX8s¢�mdWX8s%bkr�¡£gK�h�og�´�rGF
2 ©�fh]mf¥_cfobk�hf3,WX

Sresult

bkr�_cT6X�r`X&_ ⋃

Nγ(Cpq1
) IC(C)

©
�¢©ys¢fvr`d8bqals¶fhVjbkpkX8r�fo]

Sresult

´yTmfodlT½s¢gÀ]6gk_��?XW�ogk]mpM_`g¾bq]t�¾gq¡�_`T6X�gq_cT6XWa��6]6fogk]½dWb�_cXWpKgkacfhXPr
®£f���¢no©h©o©on zÀ³¤_cg�gk�¢_lbqfo]�_cT6X�fo]K_cXWalr�XPde_cfhgK]mr�gq¡

SQ

©H��_�_cT6fvry��gKfh]/_Pn6´¤X�Tmb � X
Sresult

�
SQ

©
Y6©�_`g(��X8a�¡£gKa`V _cT6X�r��6�6_`albkde_cfhgK]�gq¡

SNQ

¡£acgkV
Sresult

nqs6forcdWbkacs�fo]
Sresult

foV�bkpkXPrµ´yT6fvdlT��?XW�ogk]6p
_`g�_cT6X�]6XWp/b�_cf � X&i^¬K�mXWac���m]6fhgK]�d8b�_cXWpkgKa`foX8r�® f�� 2 nh©o©h©on ��³e©�DX�pkXW_

Sresult

�
SQ \ SNQ

©
I(albks¢��bq�o�h�Kn

Sresult

forAacX8s¢��d&X8s!¡£acgkV ⋃

Nγ(Cpq1
) IC(C)

_`g
SQ\SNQ

©A±���_cT6fvrHbq�6�ma`g/bkdlTJn ´�X�� �h�
r`XWX�fo]%]6X&§t_�r`X8de_cfhgK]+_cTmb�_�b�r`fhpK]6fh¦�dWbk]K_�¡£albkde_cfhgK]�gk¡ª_cT6X�s6bq_cbq��bkr`X~fvry]6gk_ybKdWdWX8rcr�XPs+b�_�bk�h�C©

S�T6fvryacX&_ca`foX � bq�ªr`dlT6X8V�X(fvryXPbkr`fh�o�+foV��6�hX8V�XW]/_`XPs%�mr�fo]6p�_`Tma`X8X�_cbq�m�hXPrygq¡1bkrcr�g¢dWfobq_`fogk]�´yT6fodlT%�6acgqi
� fvs¢X�bkrcr�g¢d&fvb�_cfhgK]mrª��XW_	´¤X8XW]�d8b�_cXWpkgKa`foX8r8n ]6XWfopkTt�?gkaAdWbq_`XWpKgkacfhXPrµbk]ms!foVjbqpKX8r8©J[°_1forAfoV���gKa�_lbq]/_ª_cg~]mgq_`X
_cTmb�_�b�_>acX&_ca`foX � bq�6_`foV�X~´¤X�s6gk]�� _¤s¢XPbq�m´yfh_`T+a`X8pkfogk]mr�_cT6XWVjr`XW� � X8r>�6�¢_>gK]6�o��´yfh_`TjfoVjbqpkXPrHbq]�s��obk��X8�or
gk¡¨a`X8pkfogk]�dWb�_cXWpKgkacfhXPrWnqr`g�_`T�b�_>´�X�s¢gk] � _>T�b � X�_`g�fo]ms¢f � fos6�mbq�o�h��bkd8d&XPr`rA_cT6X��vbqacpkX�]t�6V!�?XWa¤gq¡¨acXWpkfogk]�r
fo]¿_cT6X|s6b�_lbq�mbKr�XK© - X8bkacdlT¶�6acg¢d&XPr`r�for � XWac��¡ bKr	_jr`fh]mdWX�fh_jgk]6�o�¾fh] � gk� � X8r!XW�oXWV�XW]/_lbqac�gK��X8acbq_`fogk]mr
gK]Mfo]K_cXWpKXWalrWn-�6]6�ofo¹kX�dW�obKr`r`fvd!r`X8bqaldlTMbq�m�6a`g/bkdlT6XPr�´yT6fvdlTÀacX8¬/�6foacX!s¢fvr	_lbq]mdWX�dWgkV��6�¢_lb�_`fogk]�r��?X&_	´�XWX8]
V��6�h_`fvs¢fhV�X8]mr�fogk]�bq�-¡£X8bq_`�6acX � XPde_`gKacr8©

����� ���&��	 � " � � ��� ��	 �&$�� � ��"#��$ � �," �����
� ]¶b%s6bq_cbq��bkr`X�gk¡  n   �+fhVjbkpkX8r(¡£acgkV ¤gkacXW�1wHTmgq_`g/r	_cg¢dl¹��qnA�k�6n �k�q�+a`X8pkfogk]mr�´�XWacX�X&§t_`albkd&_`XPsÀ�t�
r`XWpKV�XW]/_cbq_`fogk]J©¿¸ma`gKV¼_`T6XPr�X�a`X8pkfogk]mr8n �2 dWbq_`XWpKgkacfhXPr!´�XWacX+pKXW]6X8acbq_`XPs¶�t�¶pkacgk�6�6fo]6pÀ_`T6X8fha�V�X8bk]
dWgk�ogkalrW©
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[^]À_`T6Xj¬/�6XWac�%fh]/_cXWa`¡ bkd&X�® r`XWX!¦mpk�6acX��/³en¨XPbkdlTÀd8b�_`X8pkgKa`��gq¡>acXWpKfhgK]mr�fvr(a`X8�6acX8r`XW]/_`XPs%�/�|fh_cr(acXW�¢i
acX8r`XW]/_lb�_`f � X�acXWpKfhgK]%´yT6fodlT|fvr(s¢X&¦m]mX8sMbKr�_`T6X�a`X8pkfogk]%´yT6g/r�X�fo]ms¢XW§|for�_`T6X�d&�ogKr`X8r�_�_`gj_cT6X�d8b�_cXWpkgKa`�
�ma`gk_`gq_	�t�?X8r8©¸�fopk�6acX���r�Tmg�´�r!b��mbqa`_�gk¡y_`T6X �2 a`X8�6a`XPr�X8]/_cb�_cf � X�acXWpkfogk]�rW©S�T6X�r`X&_�gq¡~d8b�_cXWpkgKa`�
acXW�ma`XPr�X8]K_lb�_cf � X8r(�6acg � fvs¢XPr(bk]¾g � XWa � fhX8´ gk¡¤_cT6X�_	�t��XPr�gq¡�acXWpkfogk]�rW©�S�T6fvr�r`X&_�s6X&¦m]6XPr�_`TmX�K 	�Ç � Ç6Å
� Ã �8� / �¿� Ã.-,/ Ç,1 � 	ªÃ �P���ª� ��� gq¡~_`T6X%s6b�_lbq�mbKr�XK©¿��]t�¶acXWpkfogk]:dWb�_cXWpKgkac�d8bq]3�?X|r�X8�hXPde_cX8s¿�t�¶fh_cr
acXW�ma`XPr�X8]K_lb�_cf � X�acXWpKfhgK]�_cg|fh]�s¢fod8b�_cXj_`Tmbq_�_`Tmfor�_	�/�?Xjgq¡yacXWpKfhgK]mr�r�Tmgk�6�vsgka!r`T6gk�m�os]6gk_�bq�6�?X8bka�fo]
V�X8]K_lbq�t_lbqacpkX&_1foVjbqpkXK© I(f � X8]!_cT6X�r�XW_Hgq¡-r�X8�hXPde_`XPs�d8b�_cXWpkgKa`foX8r�®Dr�X8X¤¦�pk�6acX  _cT6X�¬/�6XWac��fvr�_`albq]mr`�vb�_`XPs
�t�j_cT6X�r`�tr�_`X8V bkryb��ogkpKfod8bq�¨X&§¢�6acX8rcr`fhgK]+gq¡Ad&gKV��?gKr`fh_`fogk]�gq¡Aa`X8pkfogk]�d8b�_cXWpkgKa`foX8r(® r`XWX�¦�pk�6acX 2 �k³e©

¤gk]mr`fos6XWaMbq] X&§6bkV��m�hX¶gk¡�¬/�6X8a`�

¸�fopk�6acX~��F�� �	��-*� � ����%�1>���2����%�� ��#�������-�� �*��� % #$�&�8����
���# �/�$��#'-
�� ��-����(? #��&�������%�1 %�����%����������'�+����; ���/���9� ����	 �%9� ����	"� 
���)#�� ���>�9��%������ < +�:���*����#$�&��������-*�&� ��-���� � 1(� � &� %���������>��-*��*
)�
���*� ���&% ��� ��-*� �	���2�'��
9�'�&%���������������� �&� �0� ���)#�� ��� � %��$�
< +�,���*����#$�&����� ��-*� � 1(� � ��-*��*
)�,�*����&�*� �$�+%$� � -��)� ���2����%�� ��#��
#����� �������(�����6��-*��� ��-*�����	����%���#C%������)��5��-*��������%����	���

¸�fopk�6acX  F  � ����%�1 �������	�*
��	�7��-����*����%/. ���2���/�)���&�����6./� ��-
� <*
 �*� %���������,���*� �>��%'��1 %����������< ���/./� ��- ��	��%������ %��������� �
�C�&�*���"%'����� ���

γ
���/�����/��5?�
��

¸�fopk�6acX 2 ��F�� �*��%�1 �� � ����%���� �7�)�E��%'������
 �+���$��<�1���-*�9� 1(� �����
���"�>
)�����#$�&
 ���(��%���������������#���	� ���� ���������7%���������,#$�+������&%��)���
./����- ��-��:�*������-�< &% #$�+������&%��)��� #��%�%������ �� �(���*�	��	�$��#'- � �*��%�1
#$�&�������%�12�

d&gkV��?gKr`f¥_cfhgK]J©J[^]�_cT6X ¤gkacXW�qsmb�_cbk�mbkr`Xkn
_`g¿r`X8bqaldlT<d&fh_	�trcdWbk��XPrWn¤_`TmX|�mr�X8a�´yfo�h�
r�XPbqaldlT(foVjbqpKX8rJ´yfh_`T�by�6�6fo�os6fh]6p�nqr�gKV�X
r�¹t�jbq]ms�]mg � X8pkXW_cb�_cfhgK]J©ªS�Tmfor�dWbk]���X
_`albq]mr`�obq_`XPs|fh]/_cg+_cT6X!¡£gK�h�og�´yfo]6p�¬/�6X8a`�
d&gkV��?gKr`f¥_cfhgK] F�«	foVjbqpkXPr�d&gKV���g/r�XPs�gk¡
b�pkalb �!acXWpKfhgK]�bq]ms+b��6�o�6X(a`X8pkfogk]��6�¢_
]6g+pKa`X8XW]%a`X8pkfogk]te©�¸�fhpK�6acX  bq]�s%¦mpqi
�6a`X 2 �!fo�h�o�mr�_`alb�_cX�_cT6for�¬K�mXWac��bq]ms+¦mpqi
�6a`X 202 ® dWa`gK�6��XPs¾r`dWa`X8XW]mr`T6gq_e³(r�T6g�´�r
_`T6X�acXW�oX � bq]/_�r`X&_ygq¡�fhVjbqpKX8r�acX&_`acfoX � XPs
¡£gka�_cT6fvr~¬/�6X8a`�%bqV�gk]mp�_`T6X  n   �6©�[^]
_`T6XPr�X:fhVjbqpKX8r8n�pkalb �GacXWpKfhgK]mr|Vjb�_ldlT
�6�6fo�os¢fo]6p/rWn6V�gK]/�mV�X8]/_cr�gka�acgtdl¹¢r�bq]�s
�6�h�mX�a`X8pkfogk]mr�XPr`r`XW]/_cfobk�h�o�MVjb�_ldlT¾r`¹t�k©
S�T6X>r`�tr�_`X8V bk�or`gyr�T6g�´�r-foVjbqpKX8r¨´yT6fvdlT
´¤X8a`X�acX	x	XPde_cX8s¶s¢�6X�_`gÀ�ma`XPr�X8]md&Xjgk¡yb
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¬/�6X8a`�+�mbqalbks¢fopkVjr8©
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