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qrk&|ª�^�©�&k�±}f�g k�~��^�zk&��x��¨��k�~uWxrg �©qßqªx�t �iy���q7x�~�su�¦su�¨y���k�x�g ��qM|zk&� ��qzxr|r�©�itix���~��µ� �¥s�� � �©�i��~u�Wk�|�s�xr�©~���su� �
x�~§� |r~E�^�©�ik�xrg k�qzy^qzxrk&j��óqMjNs��¦su��k�j$k��·x ´ �¨x�g$su�]k����&��k&��xMx�~^~��i®~�|ß�&~u� qzxr|rt ��x��©�i���®��k&�ik&|�s�x��©�i���x�g k
�Wk�qzx�� �©��º·t �³su� ��� k��©���uk&|ªy�|r~utix�k�q�®~u|!x�g k.»¦k�k�x�~u#xr~ ´ Ë x�|zt ��º·q&±

f�gi�©qÊ�it � �©����xr|�su�iqr�c~�|zxÊqzy^qzxrk&j:��qnsu��x�t¦s��©��y�k;vw�Wk�|r�©j�k&��xrk&�L��� ¤ |�su� ��kuÃCs�x.²wsu�©��xzË��nt k&��x����wË½k��wË
�ß��k&���©� k�q
�S� k&su|��ßk&|rqrsu�©���©k�q�� ´ ��xrg¬s�»¦k�k�x�~u��GJ�qzk&�¨¥Ë½qrk�|z�^�©��k]k&�©k���xr|r�©�]�&su|rq
�Îo�k&� sut ��x!�¾���©~��Ês�� �«�
�¦su|rº·��� �]�©~uxrq&±¾f ´ ~N�¥s�|r��k.��~E�uk&|r�ij$k��·xÊ|rk�qrk_s�|r��gL��� qzxr��x�twx�k&q�Ã¦~�� k��©�¿x�|rsu� qz�W~�|ªx�s�xr�©~��¿xrk&��g � ~u�©~�����k&q
ÁÍ�Êo��ßf�²cÃ x�g k.~uxrg k&|���� �¾~�j$�itix�k�|�²w�&��k&� ��k�s�� ��ÏÊtixr~�jNs�x��©~u��ÁÍ�Êo�Á½Ï��Î{}|�s�vw�¨x�k&��kn� |z~��zk&��x � ´ ~u|rº
~�� xrg¦s�x$� |r~��zk���x¿��� ��~w~��ck&|rs�x���~�� ´ ��x�g �©� �it qzxr|r�¥s����&~�j��¦su� ��k&q!�Îo�k&�¦s�t ��x&Ã"� � ¤ Ã �nsuqrqrsut �¨x¿su� �
�"# ¤ f��$�;±

f�gik¾�¦su�ck&|>�©q>~�|z��su� ���&k&��suq�®~��©��~ ´ q&±#²wk&��x���~��Nl'�����uk&q#su�<su�iqzx�|rsu��x� k&qz�&|z�©�ixr�©~���~u xrg k'�i|r~�� ��k&j�Ã
suqrqzt j$��� �³xrg¦s�x�x�g k$t � � k�|r��y^��� �L��|rsu� gÂ~��|r~�su�iq&Ã7qªx�|rk�k�xrq��S~�� k ´ s_yH~�|�x ´ ~ ´ sEy%�;Ã}�©~^�_s�xr�©~���®~�|
x�g k�k��©k&��x�|z�©�L�&su|¿qzx�s�x���~�� q&Ã�su� �Axrg ka� k&�c~ux�q�®~u|�x�g kLxr~ ´ Ëòx�|zt ��º·q³s�|rk����¨��k&�C±&�ßsu��g*xr~ ´ Ë x�|zt ��º
� k&�c~ux!��q!�©�ik&��x��¨¼¦k&� ´ �¨x�g��¨x�q'~ ´ �¿»¦k�k�x�~����k&gi�©�&��k&q�su�i��k_su��g�qzt ��g¿��k&gi�©�&��kng¦suq'x�~<|zk�x�ti|r�¬°&s�x¾x�g k
k&� �H~u¾xrg k$� sEyC°�xr~�xrg k�~�|r�����©�¦s��7g ~�j�k]� k&�c~ux_±$ÆÂk��©� �¨x��©su�©�¨y s�qrqrtij$k$s��uk&|ªyH�uk&� k�|r�©��� |z~�� �©k�j
qrk�xzx���� � ´ �¨x�g¬g k�xrk&|z~���k&�ik&~�t q§x�~ ´ Ëòx�|rti��ºa» k&k�x�su� �Hs³qz�©� �u�©kµ� k��W~ux���~w�&s�x���~��
±$²wt � qzk&¶·t k��·xr��yuÃ ´ k
k�visuj��©� k<�i|r~�� ��k&j k�v^x�k�� qr��~�� q�su� �a~uxrg k&|.�i|r~�� ��k&j qr��k&�¦su|z�©~�q�±]²wk���x���~�� < � |r~u�W~�qzk&q§s¿j�~w� k��©��� �
su� � |z~�su��g�®~�|Êxrg kµ� |r~u� �©k�j ´ g ����gHs��©�©~ ´ q�x�g k��¬xr~¿|rk&�i|rk&qzk&��x�x�g kµ� |z~�� ��k&j suq§s�Ç³�¨vwk&�aÁ½��x�k���k&|
{ß|z~���|rsuj �ÎÇ³ÁÍ{$��±M²wk���x���~��Ä�¬qzg ~ ´ q�xrg¦s�xµxrg k�� |r~��i�©k&j �&~�ti�©�Q�Wk�� k��&~�j��c~�qrk�� ���·xr~Lx ´ ~Hj$~u|rk
�&�¥s�qrqr���_su�i� |r~��i�©k&j�q}��y]t qr��� ��Ì>s���|�su�i���¥su�]|zk&�¥s�v s�x��©~u�
±7²^�©� ��k�qz~����uk&|zq'�¦s�qrk&�$k&�¨x�g k�|M~u���¾~��iqzx�|rsu�©��x
{ß|z~���|rsuj$j��©�i�<~�|�Ì��©� k&su|�{ß|z~���|rsuj$j��©�i�µ�&~�t ���³~u� ��y¿qz~����uk&�³qrj$su�©��qz�'�&k§k;v s�j$� ��k&q(�Sqzk&��xr�©~��³����ÃÀs
Ï*)�g k&ti|r�©qªx����§su� � |z~�su��g��©q�� k�qr�©�u� k&��®~�|�� |rs�x����_su�
qz�'��k§su� � ���©�_s�x��©~u� q&±
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Ì�k�x����	��
���������¾�ck§s]��|�su�ig ´ �¨x�g

� 
���
�����
�� ´ g k�|rk�
��Â��qÊs�qrk�xÊ~u}� ~^� k�q ´ ��xrg³qzt |r�i�©t q�� k&j$su� � �®x�gik�qr~ut |r��k�� ~^� k&q ��Ã

�� x�g k.qzk�x�~u#� ~w�ik&q ´ ��xrg��ik&j$su� ��|rk&¶·t k�qzxrq �íx�g k§qr��� º�� ~^� k�q���Ã

� � x�g k§qrk�x�~u�ik&�c~ux�� ~w�ik&q��S��� ��xr�¥su����y�Ã ´ k�qrk�x����! #"%$	�;Ã

� �-��q�xrg k�qrk�xÊ~ußsu|z�&q'&�~�|z� k&|zk&�L�¦s��©|rq�~u7� ~w�ik&q(&�su� � ´ kµsuqzqrt j�k§x�g¦s�xÊsu����xrg k�t � � ��|rk&��x�k��
k&�i��k&q��©�¿x�gik��u|�su� g�su|zk§|rk&�i|rk&qzk&��x�k���suq!x ´ ~N� ��|rk���x�k���su|r��q&±

) � k&�i~ux�k�q�xrg k.�_su� su�&�¨x½y¿~u>x�g k.x�~ ´ Ëòx�|rti��º¿su� ��*,+�xrg k§� k&j$su� � �S�c~�qz��x��¨��k.���·xrk&��k�|��©��xrg k§�_suqzk�~�
qrt |z� �©t q�Ãw~u|¾� k���s�x��¨��k��©��x�k���k&|'�©��x�g k��_suqzkÊ~u�qzg ~�|ªx�su��k �'s�x'� ~^� k.-z±}Á½�¿su� �i��x���~��
Ã·suqzqrt j�k�xrg¦s�x'x�g k
�&~�qªxÊ~ux�|�s_�uk&�©��� ���Wk�x ´ k�k&��k_s���g �¦su��|�~u}� ~^� k&q�-!s�� �0/�~���x�gik���|rsu� g ��q������uk&�Ls�� � � k�� ~uxrk&�L��y
1 +32E±

f>|�s�� ��xr�©~��¦s��©��yuÃ'��� |z~�tix���� �H®~u|rj<t �©s�x���~�� q�sÂ� ���¦su|ªyQ� k&���©qr��~�� ��su|z�¥su� ��k�45+3276��©�i� �©�&s�x�k�qN��Êx�g k
|r~�tixr�©� � qr~���tix���~��«|rk�¶·t �©|zk&q<��k�g �©���©k08ax�~Lxr|�s_��k���� �©|zk&��x���y¬�ck�x ´ k&k�� �c~��©��x9-§s�� �Å�W~u�©��x:/a~��Åx�g k
��|�su�ig
± ²w��� �&k³qr� ����x�� �©��º·t �iq�su� � qr� ����x�� k��©���uk&|z�©k&q$su|zk su���©~ ´ k&�
Ã¾su�©|zk_su�iyÅs�x$xrg �©q��c~��©��x��©�Äx�g k
� |r~��i�©k&j2� k�qr�&|z�©�ixr�©~�� ´ k�|rt �Q�©��xr~�qr~�j�k¿� ������t ��xr�©k&q�±ÂÁ½�Q~�|z� k&|µx�~����©��t qzxr|�s�xrk$x�gik��i�����&t �¨x½yÂ~�
j$~^� k&���©� ��xrg k¾��~�|r|zk&qr�c~�� �i�©� ��� �©��º·t �µs�� �<� k��©���uk&|ªy�|z~�tixr�©� ��� |r~u� �©k�j ����xrg �©q�x�|rsu� ��xr�©~�� su��� |z~�� �©k�j
� k&qz�&|r���ix���~��
Ãix�suºuk.xrg k.®~��©��~ ´ ��� �<k;v s�j$� ��ku±

f�gik&|rkÊsu|rk��§� ~w�ik&q'su� � l�� k��W~ux'�©�]x�gik���|rsu� g
±f�g kÊ�&su�¦su����x½y]~uWx�g k���k�g �©���©k ) �<;wÃwsu� ��x�g k
� k&j$su� � qÊsu|rk�suq�®~u�©�©~ ´ q,=. >*#?@�!A:B%��*DC��FE�GH�I*KJ.�LE.MN$·±�ÆHk��&su�Lk&suqr����y��&~u� qzxr|rt ��x§sN� ��qzx�s�� �&k
jNs�xr|r�Èv³®~u| ´ g �©��gax�g k]~��wx��©j$su�>qr~���tix���~���|rk�¶·t �©|zk&q.x�g kµxr~ ´ Ëòx�|zt ��º x�~�� ����º·t �«��t �i��x�q�s�x§�i~w� k¿l
su� �¬� k&������k�|§�³~u'x�g ~uqrk]x�~�� ~w�ik < su� � l�xr~³� ~^� k��iÃ#s�íx�k�| ´ g �©��g¬x�g k]��k�g �©���©k]|rk��w��qr�¨x�q�� ~w�ik�l
x�~N�i�©��º·t �Lx�gik�|rk�jNs��©� ��� �$qzt |r�i�©t q�t � ��x�x�~$�Wk<�ik&�©�¨��k�|rk&�³x�~�� ~^� k��iÃCs�íx�k&| ´ g �©��g³x�g k�xr~ ´ Ë x�|zt ��º
|rk�xrt |r�iq�xr~]��x�q��ik&�c~ux(�S� ~^� k J �;±

²^t � qrk�¶·t k&��x��¨y�Ã}x�gikN�&��~�qrk��«�¦s�xrg �S���©|z�&t �¨x � ´ g �©��g«xrg k$�uk&g ���&�©k�x�|rsE�uk&��q<�©q�� ~ux<s qr��j$� ��k]�¦s�x�g
� ´ g ����g³��q�su���©j�� �©���&��x¾suqzqrt j��ix���~����©��su���Wx�|rsu� �¨x��©~u�¦su�W�uk&g ���&��k�|z~�tixr�©� �<®~�|zj<t �©s�x���~�� q ´ �¨x�g ´ g ����g
´ k�su|zk§Ss�j$���©�¥s�|���^�©qr�¨x���� �µ� ~^� k&q§l�su� �³�<x ´ ~]x���j$k�q�k_su��g
±

ÆHk ´ �©�©���&su�©�PO ��� Ò  G%®¡ ) �_ �¡>% � s��&��|r�&ti��x ´ g �©��g��^�©qr�¨x�q�k_s���gL� ~^� k�~�x�gik���|rsu� g³s�xÊ��k_suqªx�~�� �&k
k�vw�&k��ix�xrg k§� k&�c~ux��®k�visu��xr��y¿~u� �&k ��±

f#~�su�©��k��^�¥s�x�k!x�gik���qrqrtik�~u
� ~�� qz�©j�� �©k��¦s�x�g qM�©��j$~^� k��©�©�i���Îsu� �$qr~���tix���~�� �~uCx�g k�qr� ����xß� ����º·t �¿su� �
qr� ����x�� k��©���uk&|ªy�� |r~��i�©k&j ´ k��i|r~��c~�qrk§x�gik�®~����©~ ´ �©� �µ�iqrk&ti� ~��c~���y^� ~�j��¥s��
�&~��iqzx�|zt ��xr�©~�� �Sqrk�k�¼¦�ut |rk
l�|z�©��g�x��'~u}s���ÒRQ � Ò�) × Ò × 9  �¡>-F1 ±
Ï!x�k&su��g«� k�jNsu�i�H�c~��©��xS-��©�Hxrg k���|�su�ig ´ ��xrgT*U+.VWM �S~�|:*,+�XYEZM �§��~�� qzxr|rt ��xµs ¢�� %\[ � ÒÅÖ549*,+
)>Ö × Ò � ��~�� � k���x�k�� ��y�su|z�&q�~u ��k&|r~ ´ k&�©�ug·x&± �ßsu��g³~uxrg k§�&�©��¶·t k§� ~w�ik&q��©q��&~u� � k&��x�k�� x�~]x�g k§|zk&qzx
~u}x�g k���|�su�igL�©� xrg k<qrsuj$k�jNsu�i� k&|ÊsuqÊx�gik<~�|r�����©� su��� ~^� k �S�i~ux�k�xrg¦s�xÊ�©� xrk&|rj�qn~uß� s�x�sNqªx�~�|rsu��k
su� �«j$su� ��� t �¥s�x��©~u��~�� k��&su�«|rk�qr~�|ªx�xr~L~�� �¨yH~u|r�©�u�©�¦su�7su|r�$|rk&�i|rk&qzk&��x�s�x��©~u� ��±Lf�gik�� k ´ � ~^� k�q<�©�

ì+� !�ì9�
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¤ ����t |zk<l =ß� qrk�t � ~�Ë �W~u��y^� ~�j��¥su�c�&���©¶·t k.k;vi� su� qr��~��

k_su��gLqzt |r�i�©t q��&�©��¶·t k ´ ���©��g¦s_�uk<� k&j$su� �iq�*U+ �	A � �®~�|�*,+ �FE � ®~�|�x�g k�qrg ~�|ªx�su�uk��&���©¶·t k ��±���~ ´ Ã
�©��x�gik�k;v^x�k&�i� k&�L�u|�su� g ´ k��&su���©�©j���xM~�ti|��i|r~�� ��k&j ®~�|rj<ti�¥s�xr�©~��Nxr~]qr�©j�� ��kn�¦s�xrg q&±

ÆHkns�qrqrtij$k�®|r~�j � ~ ´ ~��Nxrg¦s�x'~�t |'��|�su�ig0�5g¦suq¾~u� ��y]� k�jNs�� �N�c~��©��xrq¾~u��<l�~�|MË�lÊ�©���&���©¶·t k
�&�©tiqzx�k�|rq�su� ��� k��W~�x �Sq ��±
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;=<?>�@ + @ 2 @ 6 1 +32(6 45+3276 �ªl �

qzt �^�zk���x�x�~

@ + 45+3276 E @ + 4N27+ 6 � "%� / � � �BABABA,�DCFE�89� � �BAGABA,��
IH � < �

@ 2 @ 6 45+3276 � � �KJ -I� �Î� �

L +3276 X 45+ 276 ) 6#�KJ - � / ��8 �S���
@ + � L +3276 A 45+32(6K� � @DM L 2 M 6>�KJ 8 � /ON 
 � � �ò� �

@ + � L +32(6@E 45+32(6K� � @ M L 2 M 6>�KJ 8 � /ON 
 � � � B �

@ 2 � LBP 2(6 A L 2 P 6K� � "%�KJ 8 � / �DQRN ��� ��C �

@ 2 �\4 P 2(6 A 4N2 P 6K� X MN�KJ 8 � / �DQRN ��� �Î� �

@+?S 2UTBV 45+3276 X WYX$W>E � �ZX\[  MN�BABABAU�DC $]E�J 8 � �Î� �

45+3276 N  #"%� � $ �Íl�J �
L +3276 N ^_^�` �Íl�l �
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L +3276 X ) 6 �KJ -I� / �I8 �Íl < �
@ +?S 6 L +3276 V � � /ON 
 � �ÍlE� �

@ 2�S 6 L +3276 V � � -1N 
 � �Íl_���


IH � k&�i~ux�k�qßxrg k�t � �ck&|ß�c~�t � �]~��µxrg k��^tij<�Wk�|}~uc��k&gi�©�&��k&qßsu�i�=C���qx�g k��&su|r� ���¦su����x½y�~uÀx�g k�� ~^� k
qrk�x ´ �¨x�g ~�twx�x�g k§� k��W~ux&±
45+3276Êk&¶·t¦su��q�l§�¨>�uk&g ���&��kS8$��~^k&q�®|r~�jÉ�
x�~Ê��su� � J]~�x�g k�| ´ �©qzkuÃL +3276¾|rk&�i|rk&qzk&��x�qßx�gik��·t j��Wk�|M~�W�¨x�k�j$q��®�_su|zq}�©�]~�t |}�&suqrk �}�&su|r|z�©k�����y<xrg k�x�~ ´ Ë xr|rt ��º�8 ´ g k��$��~u�©� �
� �©|zk&��xr��y�®|r~�j � ~w�ik�-ßxr~]� ~w�ik�/¦±
�¾~�� qzxr|�su����x¾qzk�x�q�� < �;Ã �Î� ��Ã'� B �;Ã � C ��Ã'�Î� ��Ã'�ªlE� �}su�i� �ªl_� �'su|zk�xrg kÊ»¦~ ´ �&~u� qzxr|�su���·xrq!|rk�¶·t �©|z�©� �§x�g¦s�x!k_s���g
��k&gi�©�&��kn�¿�©k&s_��k&q�� ~^� k§�
��su� ��~�� �¨y��¨#�¨x�k&��x�k�|rq�x�g k§� ~^� k]Ã¦su�i�³��k_s_��k�qÊsu�i��|zk�xrt |r� q�x�~]� k��W~�x��
~�� �&k�± �¾~�� qªx�|�s��©��x¾qzk�x*�S� �}qzx�s�x�k&qMx�g¦s�x!k_s���g��&t qªx�~�j�k&|'j<t qªx!�cknsuqzqr�©�u� k&�Nxr~�k;v s���x��¨y�~�� k��uk&g ���&��ku±
�¾~�� qzxr|�su����x�q �S���N��~�� ��k&|r�iq�xrg kH�&su�¦su����x½y ~u�xr~ ´ Ëòx�|zt ��º4�c± f�gikH�·t j<�ck&|�~u���xrk&j�q¿�_su|z|r��k&� �©q
|rk&qªx�|z�©��xrk&����y¿x�g k.�&su�¦su����x½y¿~�#xrg knx�~ ´ Ë xr|rt ��º ) 6n�����_suqzk�~�g k�x�k�|r~���k�� ~�t q�»¦k�k�x��&~uj$�c~�qr�¨x���~���~�|
�zt qzx ) �¨#xrg k.x�~ ´ Ë xr|rt ��º·q�su|rk.~u#�©�ik&��x����_su�
�&su�¦su����x½yu±
�¾~�� qzxr|�su����x�q��Î� �'s�� � � B �ßk&� qzt |rk�q�|rk�qr�ck&��xr���uk&��y�x�g s�x¾xrg kn�©~�su�N~u>s���k&gi�©�&��kn�©�i�&|rk&suqrk�q �S�ik&�&|zk_suqzk&q �
�·y�~��ik.s�íx�k�|M�^��qr��xr�©� ��s�qzt |r� ��t q��®� k&j$su� � �M� ~^� ku± �¾~�� qzxr|�su����x!qrk�x*� B �ßqªx�s�xrk&q¾xrg¦s�x¾xrg k�xr~ ´ Ë x�|zt ��º
�©k_s_�uk&q�su� ��|rk�x�t |z� q�x�~]� k&�c~ux�k&j��ix½yu±

��~ux�k =��©�.x�gik}�_suqzkM~�i� ~u�wË½qz� �©�¨x
� ����º^ti��su�i���ik&�©�¨��k�|zy �®�ò± ku±¨Ã���^qzx�s�x���~���-À�©q
� ~���~�� ��k�|�|rk&�i|rk&qzk&��x�k��
�·y�su�Âs�� � |r~u� |r�©s�x�kµqz�'�&k��&���©¶·t k]su�i�Hg¦s�q�s����¨��k&�¬qrti|r� ��t q �®~�|.qrgi~�|zx�su��k]~uZE�*,+ �.~�'AZ*,+ � X ) 6K��Ã
x�g k��Qxrg k�x�~ ´ Ëòx�|rti��º 8Hqzk&|ª�w���&��� ��- ´ �©�©�M� ����º^ti� su���'~��xrg k�*,+��&su|rqµ~�|µ�i~uxµqrk�|z�uk�- ��Ã}x�g k�s��W~E��k
®~�|rj<ti�¥s�xr�©~��$�©q�j�~w� �¨¼¦k&�¿��y

@ + � L +3276 A *�2 45+32(6D� � @ M L 2 M 6>��J 8 � /ON 
 �
su� � |z~�� |r�©s�x�k�x��¨yN��� qzxrk_su��~u#�&~��iqzx�|rsu�©��xrq(�Î� �!su� �

@ + � L +3276 E *�2 45+3276,� � @ M L 2 M 6>��J 8 � / N 
 �
�©� qªx�k_s���~�"��B ��±

�¾~u� qzxr|�su���·xNqrk�x�q �ªl < ��Ã*�ÍlE� ��Ã*�Íl_����su|rk³|rk&�it � �¦su��x¿��� x�gik�su�c~��uk ®~�|zj<t �¥s�x��©~u�
± f�g k x�gi|rk&k
�&~�� qªx�|rsu�©��x�q�s�|rk�su� � k��³gik&|rk.®~�|!xrg k§q�suº�k�~�#xrg k.®~�|zxrg �&~�j��©�i�]Ì>s���|�su�i���¥su�N|rk&�©s�vis�x���~��
±

Á½�*x�g k��uk&g ���&�©k¬|r~utix���� �Q�©��xrk&|rs�x�t |zk � ¤ �©qrgik&|&Ã�lE���u� Ãn��~��ck&|ªx_Ã<lE�u� < ÃnÌ�su�c~�|ªx�kak�x³su�Î± lE�u��� �
qrt �ixr~�t |Mk&���©j��©�¦s�xr�©~����&~��iqzx�|rsu�©��xrq'qzt ��g¿suq �Î� �ßsu�c~E��k�su|rk�k�visuj��©� k���®~u|ßxr�©��g�xr� k&qzq¾su�i�N�&~uj$�¦s�|rk&�
´ ��x�g�qzt �ix�~ut |�k&�©��j$���¦s�xr�©~����&~��iqzx�|rsu�©��xrq��ck&��~ ´Z´ g ����g s�|rk§k&¶·t �¨�us��©k&��x&±

@+?T V @2 �T V @ 6 45+3276 V H � X �U� X��  � �BABAGA,�DC $ � W X$W V M �Íl�� �

´ g k&|zk H � X ���ik&� ~uxrk&q�x�g k�j��©� ��jNsu�c�·t j<�ck&|�~u>��k&gi�©�&��k&q�� k&��k&qzq�su|ªy³xr~$qzk&|z�uk�xrg k�qzk�x X ~u�&t qªx�~�Ë
j$k�|rq&±

Ï�q ¤ ��qrg k�|��ªlE�u�u���>��� � ���_s�xrk&q&Ã�x�g k!��gi~��©��k�~u¦x�g k!�uk&|zqr�©~u�µ~ucqrt �ixr~�t |7k��©��j$���¦s�x���~��§�&~��iqzx�|rsu�©��xrq7�©q
�©j��W~�|ªx�su��xc®~�|Cxrg kß�&~�j�� tix�s�x���~��¦su��k�vw�ck&|z�©j�k&��x�q>su� �§���i®~�|rj$su����y�Ã�qrti�ix�~�ti|�k&�©��j$���¦s�xr�©~����&~��iqzx�|rsu�©��xrq
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�Î� ��g¦s_��k<�ck&k��Lqrgi~ ´ �Lxr~�� |z~w� ti�&k�xr�©��g�xrk&|��W~�ti� � x�g su� �ªlE� ��±ÊÇ³~�|zk&~E��k�|&Ã6H � X ����~�|r|zk&qz�W~��i� qÊx�~
s³� ���wË½�¦s���º^��� � qz~��©twx��©~u�¬®~�|�� k�jNsu�i� q���� X!±³f�gi�©q�~u�«��xrqrk&�¨!��q�s g su|r�«�i|r~�� ��k&j xr~ qr~u����k$~��ixr�¨Ë
jNsu����y �ÎÇ su|zxrk&���©~�su�i�Äf>~uxrg
Ã�lE��� J �;± �~ ´ k��uk&|�Ã¾�©�«xrg k¿�_s�qrk�~u�t � �¨x]� k&j$su� � q�� �<l¿~�|�Ë�l �§x�g k
�&~�j�� tix�s�x���~���~u H � X �¾��q!x�|r�¨�^�¥su�Î±
��� � * 
1� �%��
1� *,����-�"�/ 
1&$2(35�6���871�9�%:
²wt � �c~�qrk�x�g¦s�x�~��Âs³���¨��k��Â�¦s_yax�g k]x�~ ´ Ëòx�|rti��º¬»¦k�k�x��©q�� ~ux�k�vw�ck&��xrk&�«xr~³®t ����y�|zk&� ��qzx�|z�©� twx�k]x�g k
�W~��it �¥s�xr�©~��³~uMk&��k&��xr|r���µ�_su|zq§suj$~u� �Nx�gikµqzx�s�x��©~u� q&±<²wt � �c~�qrkµxrg¦s�x.~��i��y�s���k&|ªx�su�����Wk�|r�&k���x�su��k��
~u'xrg k��_su|zq�� k�k&� q§x�~��ck$|zk&� ��qzx�|z�©� twx�k&�C±�²^xr�©���òÃ
qzt ��g«�¦su|ªx��©su�7|rk�� �©qªx�|z�©� tixr�©~���g suq�xr~³�ck]� �¥s�� � k&�
�©�³s$j$su� � k�| ´ gi�©��gLj��©� ��j$���&k�q!�&~�qªx_±�f�g ��qnsu��su�©���_s�� �ck�j$s�x�g k�jNs�x��©�&su�©�¨y�� k&qz�&|r���Wk��Lt qz�©� ��x�g k
�¦suqr����~u�ix���j$���_s�xr�©~���j�~w� k���®|r~�j qzk&��xr�©~�� < ±�l ´ ��x�g³qr~�j�k�j�~^� ��¼¦�&s�x���~�� q�± ¤ ~�|��&~uj$� ��k�xrk&� k�qrq&Ã ´ k
|rk&qªx�s�xrk.x�g k§j�~w� �¨¼¦k&��®~u|rj<t �©s�x���~��
±
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��~ux�k�x�g¦s�x¾x�g k.s��W~E��kn®~u|rj<t �©s�x���~����_su��su��qr~<�ck.k_s�qr�©�¨y�j$~^� ��¼ k&���¨��&k�|zx�s��©� �Sqz�Wk��&�¨¼¦���¾k��©k&��x�|z�©�
�_su|�qªx�s�xr�©~�� q��ik&k&��x�~]�ck�~u� ��yN�¦su|zxr�¥su����y�|rk�� �©k�� �©qzg k&�C±

ÆHk§�_su��� ~ ´ ~utix����©� knqz~�j�k.�&~�j�� tix�s�x���~��¦su�Wqr~���tix���~���su� � |z~�su��g k�q�xr~µx�g k�su�c~E��k§j$~^� k��©q&±

� �����&��	������ ,§8�8��#��,�% �¿�����É��	 � �����;"<�!��

ÆÂk<qªx�su|ªxn��y xr|zy^�©�i�$x�~¿k;vw�Wk�|r�©j�k&��x ´ ��x�g �©��x�k���k&|n�i|r~���|rsuj�j$��� �]qr~��¨��k&|zq.�¦suqzk&��~��aÌ��©�ik_su|�{}|r~�Ë
��|�suj�j��©� � � �¾� �©k;v ��~u| �¾~�� qzxr|�su����x�q�{ß|z~���|rsuj$j��©�i� �®xr~w~���q¾®|r~uj�Á½�©~�� �¾~�j��¦su��y%��±Mf�g k��©� k&s ´ suq
x�~µx�k�qzx����®~�|�qzjNsu���
qr���&k§su�i� �©���_s�xr�©~�� q'x�g¦s�x�º·��� ��~u#xr~w~u�©q��&~ut �©���ck�tiqrk�®ti�ò±

f�gikMj$su���n� ������t ��x½y ´ ��xrgnx�g ��q�su� � |z~�su��g ´ s�q��©�§su� �i|rk&qzqr��� ��x�g kßqrti�ix�~�ti|�k&�©��j$���¦s�xr�©~����&~u� qzxr|�su���·xrq&±

����� � �6&�� � ��
 ��- /$� ���$�������
f�g k�� |r~��i�©k&j�q7g¦s_�uk��ck&k��$�uk&� k�|�s�xrk&��~��]{su|z�©q}j$su�
±���©�ik��¦su|rº·��� �.qzx�s�x���~�� q}g¦s_��k��ck&k��$qzk&�©k���xrk&� =

l�±�'��x�k&���ik§�^���©�©k�Ã
< ±�#.|�su� �³{s��¥su��q&Ã
�i±�#§su|rk�Ç³~���xr�¦su|r� suqrqzkuÃ
� ±�#§su|rk§� � ÏÊt qªx�k�|r�©�¨x ��Ã
�w±�#§su|rk§� t���~u|r�
Ã
Bi±�f>~�t |��}��¸Wk&�òÃ
Cw± A¾k�|r��yuÃ
�i±�{s��¥su��q�� k&q��&~u� ��|rh�q&Ã
�i± �¾��xrp
	�� �¨��k&|zqr�¨x�su��|rku±

f�g k§� k&�c~ux(�S~�� ´ suq #§su|rk�²is��©��x�Ì�s �_su|zku±��Êx�g k�|rq��¦su|rsuj�k�x�k�|rq���~�t �©���ck.|�su� �i~�j$�¨yN��gi~�qrk�� =
� � qrk�x³~u��¦su|rº·��� � qªx�s�xr�©~��iq �®qrk�xL~u�� ~w�ik&q��¿��g ~�qzk&� s�j$~��i�Qxrg kH� � |zk&qrk��©k���x�k�� �¦su|zº·�©� �
qzx�s�x���~�� q�Ã

� ���^tij<�Wk�|�~u�ik&j$su� � �Sqrti|r� ��t q�¹�qzg ~�|ªx�su��k �¾� ~^� k&q�Ã
� ¶��·t j<�ck&|�~u#k&��k&��x�|r���n��k�g �©���©k&q�Ã
� *,+>¶·t¦su��xr��x½y¿~u#��k�g �©���©k&q�xr~��ck§� �©��º�k&� ¹�� k��©���uk&|zk&�³s�x�k_su��g³� k&j$su� ��� ~^� k§�òÃ
� � �·t j<�ck&|�~u>x�~ ´ Ë xr|rt ��º·q&Ã
� ) 6.�_su� su�&�¨x½y¿~u#k_su��g�x�~ ´ Ë xr|rt ��ºÀ±

ÏÊq�x�g k'�^tij<�Wk�|~uw��su|r�©su� �©k�q��©��xrg k � < � Ë �ªl&����Ç³ÁÍ{�j$~^� k&�·��q M C C H su� ��xrg k'�·t j��Wk�|~u¦��~�� qªx�|�s��©��x�q
�©q��� � ´ ��xrg ~�tix#x�g k¾qrt �ixr~�t |7k��©��j$���¦s�x���~��.~�� k�q��;Ã�x�g k!��gi~��©��k!~u¦x�gik!�¦su|rsuj$k�x�k�|rq7g¦s�q7�Wk�k&�µ���©j���x�k��
suq!®~��©��~ ´ qK=}� �ck�x ´ k&k&�L��s�� � C^Ã ¶��ck�x ´ k&k&� �5su� �³�iÃ%�5®|r~�j l.x�~]� Ã � ��k&qzq�xrg¦su� �w±

ì+� !�ì9�



���������
	��������	��������������
� ������
�������� �
�����
	�����!��"��#� C

��� � � & �%���1�9� /$� ��� � 
�� ����&�� � �1�871�9�
¤ ~u|'x�gik.�&~�j�� tix�s�x���~��¦su�ck�vw�ck&|r��j$k���x�q�~���s ��� "��(��� |z~�� �©k�jÉ��� qzx�su� ��k&q ´ ��xrg�x�g k�Ç³ÁÍ{Äj$~^� k���� < �½Ë
�ªl_���;Ã x�g k�qrti�ix�~�ti|�k��©�©j��©� s�x���~��N��~�� qzxr|�su����x �S� � �S~uk�vw�c~�� k&��xr�¥su��~�|z� k&|��©��x�g k��·t j<�ck&|�~u� ~w�ik&q��
g¦suqN�ck&k��A|rk�� �¥su��k&�4��y4Ç³�©���©k�|&Ã!f>t ��ºuk�|�su� ���Ck�j$���©� �ªlE��B J �µqrt �ixr~�t |�k��©��j$���¦s�x���~��Å�&~u� qzxr|�su��� qzx
´ g �©��g³su|rk.�c~��¨yw�i~�j$�©su� ´ ��x�g¿xrg k§�^tij<�Wk�|�~u�u|�su� g�� ~^� k�q�� A'|r~^��g¦su|r�CÃ>l_��� C �;±

ÆHk��©��xr|r~^� t �&k��ik ´ � ~��]� k&��s�x��¨��k��©��xrk&��k�|��su|r�©su� �©k�q HH+3276 ´ g ����g�|zk&� |zk&qzk&��x�qßx�g k�|rsu� º���� ´ g ����g
su��su|r�§�©q!�^��qr��xrk&���©�¿xrg k.~��ixr�©j$su�Wxr~�t |&±

H5+32(6 X C 45+3276#�KJ 8 ��- � /ON 
 � �S�il �
@ + � H5+ 276 A 45+32(6D� � @ + HN2(+ 6>�KJ 8 � /=N�
 �S� < �

��~uxrknx�g¦s�x��¨#���©q!xrg k§� k&�c~ux&Ã H5+ P 6n�©q��©�¿Ssu��x�x�g k§�·t j<�ck&|�~u#� ~^� k&q��^�©qz��xrk&����y¿�WÃÀs�� �³qz~

@ + H5+ P 6 � C J 8 A
¤ ~u|�k;visuj$�i�©kuÃÀs�� |r~u� �©k�j ´ ��x�g C��i~w� k�q&ÃÀ~�� k�� k&�c~ux&ÃC�µ��k�g �©���©k&q�ÃÀg¦suq�l < ���]�&~�� qªx�|rsu�©��x�q�su� � ��� J
�us�|r�¥s�� �©k�q&±
�¾� �©k;vµt qzk&qßs A¾|�s�� ��g�su� � A¾~�ti� �]j$k�x�g ~^�µ�¦suqzk&�]~��µx�g k¾�&~���x����·t ~�t qß|rk��¥s�vis�xr�©~���~uÀx�g k��i|r~�� ��k&j�±
o�k�qrt �¨x�q��©�i� �©�&s�x�knxrg¦s�x�|rk�qr~���tix���~���x���j$kÊ�©� ��|rk_s�qrk&q ´ �¨x�g¿x�g k§�·t j<�ck&|�~u#k&��k&��x�|r���.�_su|zq!x�~�|rk�� �©qªx�|r�ÈË
� tix�k�Ãix�gik.�^tij<�Wk�|!~u�x�~ ´ Ëòx�|rti��º^q�su�i��xrg k&��|¾�&su�¦su����x½y�±ßf�g k.�·t j��Wk�|�~u�� ~^� k&q!xr~µ�Wk.k;vi�i�©~�|zk&���©�
x�g k;A
	 A ´ suq��©�©j���xrk&� xr~L�GJ J J��>x�g k��¥su|z��k&qªx�� |r~��i�©k&j:k�visu��xr��yaqz~����uk&�Â|zk&� ��qzxr|r�©�itix�k�q B¿��k�g �©���©k&q
´ ��x�g��<xr~ ´ Ëòx�|zt ��º·q�~u#�_s��¦su�&�¨x½y¿�]su� ��|zk&¶·t �©|zk&q§l��� J<x��©j�kÊ®~�|¾qr~���tix���~��
± ¤ ~�|�sµ��|zk_s�xrk&|��·t j<�ck&|
~u�xr~ ´ x�|zt ��º·q��®���<su� � s���|rk&s�x�k�|µ�_su� su�&�¨x½y�Ã¾�i|r~���|rsuj qªx�~��iq��ck�®~u|rk�k�vw� ��~�|r��� �asu�©�Mx�g k���|r��xr�©�&su�
A
	 A x�|zk&k�Ã7�&~��w¼¦|rj��©� ��x�gik$���·xrt ��xr�©~��ax�g s�x�xrg �©q�� |z~�� �©k�j¯jNs_ya�ckNk;vwxr|rk�j$k���yag¦su|z�
Ãk���k�� ´ ��x�g
��� "��(�^�i|r~�� ��k&j�q&±

��� � K�1& � �%��
1��&��\/�� ��� � 
�� ����&�� �%���1� �
Á½�©~�� �¾~�j��¦su��yµ� |z~E�w��� k&qMqrk���k�|�su�Àx�~^~��©q7®~u|M~u�^�zk&��xzË½~u|r�©k���x�k&�$�&~��iqzx�|rsu�©��xM� |z~���|�s�j$j��©� ��x�g¦s�xM��~�t �©�
�Wk.t qzk&� s�x�g¦su� �C±
¤ �©|zqzx��¨y�Ã ´ k.x�k�qzx�Á½�©~u� �Ê�©qz�¦s�x���gik&| ´ g �©��g��©q�k�qr�ck&���¥su����yNsu�¦su�ixrk&��®~�|�qr~u���^�©� �<�uk&g ���&��k.|r~�tixr�©� �]� |z~�Ë
� �©k�j$q�± ���©qr� s�x���g k�|�~�¸Ck�|rq�s�qz�©j�� �©kÊ~��^�zk&��xÊj�~^� k&�C®~u|�|zk&� |zk&qzk&��x���� �N|z~�tix���� �]� |r~u� �©k�j$q�����xrk&|zj$q
~uÊ�uk&g ���&�©k�q�su�i� �^�©qz��x�q�±Af�g k j�~^� k&��k�vw� ��~���xrq�sH�©��� |�s�|zyÅ~u ��� �¯���¥suqzqrk�q�su� �Ä®t � ��x��©~u� q�xrg¦s�x
�©j�� �©k�j$k��·x�x�g k]��~�� �&k��ix�q�~uß��k�g �©���©k�su� ���^�©qz��xrq.�©��x�k�|rj�q.~u¾��~�� qªx�|�s��©� k��Â²^~����uk&|.��su|r�©su� �©k�q.su� �
�&~�� qªx�|rsu�©��x�q'®~��©��~ ´ k&�N�·y$� t ���©� ��� ��qz~��©twx��©~u��su� ��s<|z~�tixr�©� �<�i�¥su�
Ã^f�g k��Ê��qr�¦s�x���g k�|��©j�� �©k�j$k��·xrq¾s
�©~^�_su�cqrk&su|r��g³j$k�x�g ~^�
±7Á x�~u¸Wk&|zq�s<�us�|r�©k�x½y�~u>� |zk&� k�¼¦� k�� g k�t |r��qzx����&q!xr~��uk&� k�|�s�xrk§sµ¼ |rqzx�qz~��©twx��©~u� =
� k_su|zk&qªxµsu� �i��x���~��
Ã�� k&su|rk�qzx<��� qrk�|zxr�©~��
Ã>q�s_�^�©�i� g k�t |r��qzx����&q�Ãq ´ k&k��Åg k&ti|r�©qªx����u±¿f>~ j�~��uk$®|z~�j¯~�� k
qr~���tix���~���xr~µsu� ~�x�g k�|&Ãi�¨x�k�|�s�xr����k��©j�� |z~��uk&j�k&��x¾xrk&��g �i�©¶·t k&q�� suqrk���k���xrg k&|'~�����|zk&k&�wy�Ã qªx�k&k��Wk�qzx��ik&qªË
�&k&��xÊqrk_s�|r��g�~�|�fs�� tLqrk&su|r��g ´ �¨x�g³j$~E��k�~��ck&|�s�x�~�|zq � < Ë½~��wx_Ã �n|ªË½~u�ix_ÃÀ|rk��©~^�_s�xrkuÃÀk�vw��g¦s�� ��kuÃC�&|r~uqrq��
�&~�t ���$�ck�t qrk��
±'²wt � qzk&¶·t k&��xr��y�Ã^x�g k �Ê�©qz�¦s�xr��g k&|Mx�|r��k&q}x�~�� |r~E�^�©�ik�xr~�t qzk&|M��~w~^��qr~���tix���~�� qß� tix'� ~ux
~��ix���jNs��Wqz~��©tixr�©~��iq&±
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¤ ~u|�~�ti|n� |r~u� �©k�j³Ã ´ kµqzk&��k&��xnq�s_�^�©� �¿g k�t |r��qzxr�©�<s�� ��fs�� t�qrk&su|r��g
±�²w~u�©tixr�©~�� qÊsu|rk�~��ix�su�©� k�� ��k�|zy
¶^ti�©��º·��y¿~u���i|rk��^��~�t q�k�visuj�� �©k�q*�S��k&qrq�� Jµqzk&�&~u� � q��;±
Á½� ~�|z� k&|<xr~Âs�qrqrk�qrq]x�g k�¶·t¦su����x½yÂ~u�xrg k&qzk³qz~��©twx��©~u� q&Ã ´ k³t qzk³Á½��~���� �©su� � k�|<x�~aqrk&su|r��gÄ®~�|µ~��ixr�¨Ë
jNsu�¦|zk&qzt ��xrq&±}Á½�©~u��� �©su� � k�|'��q¾s��Nk�v^xrk&� qz�©~���~�
x�g k�Á½�©~���qr~u����k�|�� ��� �����©� |rsu|zy�®~�|'~u�^�zk&��xzË½~u|r�©k���x�k&�
�&~�� qªx�|rsu�©��x}� |z~���|rsuj$j��©�i���C®~�|qz~����^�©�i�n� |r~u� �©k�j$q7���<�©��� k_s�|&Ãu����x�k&�uk&|}su�i�µj$�Èvik��µ�©��x�k���k&|� |r~��u|�sujµË
j$��� � ±Á x�~u¸Wk&|zq�x�k&��gi� �©¶·t k�q��¦s�qrk&�³~��¿x�g k§qz�©j�� �©k;v¿su����~�|z��x�gij su�i� A'|�su� ��g su� ���c~�t � �
±
¤ ~u|!~�t |�su� �i�©�©�&s�x���~��
Ã ´ k�t qzk�su�i~ux�g k�|�®~�|rj<ti�¥s�xr�©~��$~uxrg k§� |r~��i�©k&j �Sqzk&k��Wk��©~ ´ ��±}ÆHk�qzk_su|z��gLsu�
�ßti�©k&|z�¥su��xr|�su���7�©�ax�g k��©�i��x��©su�>��|�su�ig �S�i~ux§x�g k�k�v^x�k�� � k��«~�� k ��± �ßsu��gHx��©j�k]s�qr~���tix���~��a�&~���x�s��©� q
s$qrti�ix�~�ti|&Ã ´ k��©��x�|z~w� ti�&k§x�g k��&~�|z|rk&qz�W~u� � �©�i�Nk&���©j��©�¦s�x��©~u���&~��iqzx�|rsu�©�iqzx_±�{}�©su� � k�|�qzt � �c~�|zxrq���k�|zy
k_suqz�©��y�x�g s�x�º^��� ��~u#�©��x�k�|�su��x����uk§j$k�x�g ~^�
±

;=<?> @ + @ 2 @ 6 1 +32(6 45+3276 �S��� �

qzt �^�zk���x�x�~

@ + 45+3276 E @ + 4N27+ 6 � "%� / � � �BABABA,�DCFE�89� � �BAGABA,��
IH �S�u���

@ 2 @ 6 45+3276 V � �KJ -I� �S��� �

L +3276 X 45+ 276 ) 6DJ - � / ��8 �S� B �
@DM L 2 M 6 E @ + L +3276 � *U+ �KJ 8 � /=N 
�� �S� C �

@ 2 � LBP 2(6 A L 2 P 6K� � "%�KJ 8 � / �DQRN ��� �S��� �

@ 2 �\4 P 2(6 A 4N2 P 6K� X MN�KJ 8 � / �DQRN ��� �S��� �

@+?TBV @2 �TBV 45+3276 V � �ZX\[  M%�BAGABA,� C $]E�J 8 � �®� J �

45+3276 N ^_^�`P� �®� l �
L +3276 N ^_^�`6A �®� < �

�®��� �
45+3276���qMsu�$����x�k&�uk&|ß�us�|r�¥s�� �©k�|zk&� |zk&qrk���x��©�i��x�gik��·t j<�ck&|M~uWx��©j�k&qMs.��k�g �©���©k��]��~wk�q}®|r~�j�� xr~���Ã L +32(6
|rk&�i|rk&qzk&��x�q#x�g kM�·t j<�ck&|�~u¦k��©k&��x�|z�©�}�_s�|rq�&su|r|z�©k�����y.x�gikMxr~ ´ Ëòx�|zt ��º:8n��~���� ��®|r~�j �i~w� k -Àx�~�� ~w�ik /¦±

Á½��¼¦��t |zk�� < �;Ãwx�gik.� k&�c~ux���q!�&��~�qrkÊxr~µ~��ixr�©j$su�W��~�qzx�su� ��|rt �i� �©� ��x��©j�kÊ���i®~�|zjNs�xr�©~��$su� ��k&su��g�su|r�
�©q��¥su�ck&���©k&� ´ �¨x�gLs��&~�ti� �©k ����x���j$k�q&Ã ���©~�� su�
�©~�su� �!~u}�·t j<�ck&|�~u7xr�©j�k&q�x�g k�x�|�s��©���¦suqzqrk�qÊx�g |z~�t ��g
su� �]x�g k��&~�|z|rk�qr�c~�� � ��� ����t j<t �©s�x��¨��k��©~�su� ´ g �©��k����µ¼¦��t |zk �S� ��Ã�x�gik�qrsuj$k�k;v s�j$� ��k��©qß|rt �Ns��i�©|rk���x
qrk_s�|r��g�g k&t |z��xr�©�.qr~�k_s���g su|z�§�©q��¥s��Wk��©�©k�����y���xrq�su��xrt¦su�
��~�su�
±
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  (x1,5)

  (x1,4)

  (x1,1)

  (x1,0)

  (x1,5)

Cost: 33.408742

  (x1,0)

Vehicles: 1
Planner time: 340.249998
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¤ ����t |zk < =M{}�¥su� �ik&|�~��ixr�©j$su�ck&t ��k&|r�©su�¿x�|rsu�©�
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Cost: 40.658002
Vehicles: 1
Dispatcher time: 15.233333
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¤ ����t |rk§�%= �Ê�©qz�¦s�x���gik&|�k&t ��k&|z�¥su�¿x�|rsu�©�

¤ ~u|ßsu�©� k;visuj$�i�©k&qß~ucx�gik�� |zk��^�©~ut q'�ck&�i��g jNs�|rºÀÃ·~��ix���jNs��iqr~u�©tixr�©~�� q}g sE�ukÊ�ck&k��N~��ix�su�©�ik&�]�©��su�c~�tix
�©k&qzq�xrg¦su�Q�³j��©�·tixrk&q�± Á x<��� � ���_s�xrk&q����HSsu��x�xrg¦s�x�xrg k&qzk�k�visuj�� ��k&q<s�|rk��½k_suqªy��N�i|r~�� ��k&j�qK=µqzjNsu���
�^tij<�Wk�|¾~u�qzk&�¨¥Ë½qrk�|z�^�©��kÊ�&su|rq�Ã su� �N�¦su|rº·��� ����~ux�q�±7ÏÊq�s����©���©t qªx�|�s�x��©~u�µ~u�x�g k��©� ��|rk&suqrkn���N� � ���&t �¨x½y�Ã
´ k¿���¨��k�su�Qk;v s�j$� ��k�qr�ck&���¥su����y¬�&~u� qzxr|rt ��x�k&�Ä®~�|<ÁÍ� ¤ �.o�ÇL² �ó�����©�Åf>k&�!Ï��^���c±«Á xµx�suºuk�q�lE��q�x�~
~��ix�s��©�µsu�]��� ��xr�¥su�·qr~u�©tixr�©~�� ´ �¨x�g �Ê��qr�¦s�x���g k�|'s�� �]j$~�|zk¾x�g su�$��j$�<xr~.~��ix�su�©�]su�]~��wx��©j$su�^qr~���tix���~��
´ ��x�gQ{}�©su� � k�|�®~�|]sL� |z~�� �©k�j ´ �¨x�g l�x�~ ´ Ëòx�|rti��ºcÃ < �Lk&��k&��x�|r�����_s�|rq&ÃM���¦su|zº·�©� ����~ux�q�±Hf�g k¿��~�qzx
~��ix���jNs��
qr~���tix���~����©q < l�� �ck�xrxrk&|�x�g¦su�³x�g k��©� �¨x��¥s��C~�� k�± �Ê}��~�t |zqrkuÃcx�g k��·t j<�ck&|Ê~�7��k�g �©��t �©k�q�x�~
|rk&�i�©qzxr|r��� tix�k.���i»¦t k�� �&k��³�i�©|rk���xr��yNxrg k.x���j$kÊx�suºuk��³xr~]¼ � ��xrg k§�Wk�qzx�qr~u�©tixr�©~��
±
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Ì�k�x<t q��&~�� qz�©� k�|<~�t |��©� �¨x��¥s��7� |r~u� �©k�j ���Hx�gik��©� �¨x��©su�}��|�s�� g � ´ �¨x�g ~utix<���©�©¶·t k$k�vw�¦su�iqr�©~u� ��± �nt |
��~�su�ß�©q§x�~³¼¦� �«��� # su� �}t �©k�|r�©su�¬xr|�su���ß~u�j$��� �©j$su�#�&~�qªx ´ ��xrgÂqr~uj$kNsu� � �¨x��©~u�¦su�}�&~u� qzxr|�su���·xrq �
�_su�¦s��&��x½yN~u>x�~ ´ Ë xr|rt ��ºÀÃÀ� k&j$su� ��� ~^� k�q�xr~�qrs�x���qzíy%��±
ÆÂkLg sE�uka� k&���©� k�� xr~Åk�vw�ck&|r��j$k���x ´ ��x�g s��AÏnÐ�x½y^�Wk�~u�su� s��©��~�|z��xrg j)�©�A~�|z� k&|$x�~Qºuk�k&� x�g k
qzx�|zt ��xrt |rk�~�Csnqz~��©twx��©~u���©�<xrk&|zj1~uÀ»¦~ ´ su� �<xr|�su� qz�W~u|zx_±7Ç³k�x�sug k�t |r��qzx����&q}�¦s�qrk&�]~��µ��~w�&su�^qrk_s�|r��g k�q
´ ~�ti�©��� k&��k&qzqr��x�s�x�k�j�~�|rk.k�¸C~�|ªx�x�~]|rk�� t ���©�¿x�g¦s�x�º^��� ��~u#qzx�|zt ��xrt |rk�s�x�k&su��g �¨x�k&|rs�x���~���j�~E��ku±
f�g^tiq&Ã ´ k�|zk��^�©qz��x!xrg k.ÏnÐÍËÍsu����~�|r�¨x�g j s�� ��k�vw� �¥s��©�¿g ~ ´ x�~]�&~��iqzx�|zt ��x�s<j�k�xrg ~w�¿� suqrk��³t �c~���xrg �©q
Ï Ð Ë½su�©��~u|r��xrg j�®~�|�~�t |�|zk&� ��qzxr|r�©�itix���~��¿� |r~u� �©k�j³±

� ��� � &�� J�� 
1� �1� � � �%� �
ÏÊ�ÂÏ Ð ËÍsu����~�|z��x�gij �&su�«�ck$�^�©k ´ k��Åsuq<s���k&�ik&|�s��©�'�&s�x���~��a~u��Ê� �zº·qzx�|rs%� q�qzg ~�|zxrk&qªxµ�¦s�xrg«su����~�|r�¨x�g j
~����©~^�_su����y¿¼¦�i��x�kµ�u|�su� giqn®|r~�j s¿qr~�t |z�&k]qzx�su��k�Ã�q�s_y JiÃCxr~�sNx�su|z��k�x§qªx�su��k	� � k�¼¦� k��H��j$� ���©����x��¨y�±
	�� ���©ºuk �Ê� �zº^qªx�|rs%�óq<su�©��~u|r��xrg j�Ã>ÏÊÐ�|rk�j$k�j<�ck&|rq�~�� �¨yHqªx�su�uk&q<���Hx�gik$�^�©���©� �¨x½ya~u�s qrgi~�|zxrk&qzx<�¦s�x�g
®|r~�j Jµx�~$sµx�su|z��k�x�qzx�su��k�Ãcj�k_s�� �©� �µxrg¦s�x�qrt ��g�s]qzx�su��k§g¦suq��ck&k&�³x�|�s_�uk&|rqzk&�L�ck&�&sut qzk���x���q��©�©º�k&�¨y
x�~]�Wk��©~��i�<x�~$s]qzg ~�|ªx�k&qªx��¦s�x�gC±

�ßsu��gHx�|�s_�uk&|rqzk&�Åqªx�su��k�
-��q��©su�ck&�©��k&�a��y«s��¦su��| �� ��
@�U��� ��
@�I�§~u!��su��t k&q�Ã#x�gik$¼¦|zqzx<~� ´ g ����g
�©qnx�gik$s���x�t su�}qrg ~u|zx�k�qzx��©k�� �ux�g�®|z~�j xrg k$qz~�t |z�&k�su� �ax�g k]�©suqzx§��q§xrg k]�©k�� �ux�g�xr~ s�x�s�|r��k�x�qªx�su�uku±
²w�©� ��knx�g k§�©s�xrxrk&|��©q��i~ux�º·� ~ ´ �
Ãcsµxrg �©|z�¿�us��©t k.��q��©��x�|z~w� ti�&k&��qrti��g³x�g s�x:=

� �
'� � � �
'�PA������
'� �®�����
�©q�sµqrg ~u|zx�k�qzx��¦s�xrg�xrg |r~ut ��g�
 x�~�s<x�su|z��k�x��¿Ã
´ g k&|zk������
'�!�©q�s����ÍË½qrgi~�|zxrk&qzx��¦s�xrg �Sk&�iqr�©��~���k&qªx��©j$s�xrk&���¦s�xrg �'®|r~�j�
Ax�~��¿Ã
j$k&su� �©�i����� ��
@�'X!� � E�� ��� ��
@��±

f�gik&� ��� �zº·qzxr|�s%� q�su�©��~u|r��xrg j |rk ´ |r��xrk&q�suq:=

� ä! #"$&%�%
ñóç�ñóëÎñ æ;ûüñ��ªé

')(#*,+�-.*0/1 (2*3+)-�')(#*,+547698:(2*3+;/îÈðòïA�zéªç=<?> /ézûóñüè�ñ���ûüé@< $ %BA /CED $%F%
öSézûóé&�½ë �uézöSë�éªûüñóè�ñ���ûüé}ö®ë æ;è�é

G -IHFJLK MONQPRTS éªûüñóè�ñ���ûóé 1 ( G +;/UWVYX,Z\[�Z - G $%F%
ÿEï�ç�é

ðÎéªëÎþ�ðòçnö7,�ï�ðSëòézöSëCø�æ�ë5,Êëòï G /A%F%
ø�ðòï=�ªéªérÿ�ï�þ�ëÎè�ï�ñóç�è!æ�ð �zöWîÈðÎï�ê GV D^]�_3`0acb ï�þEëòè�ï�ñóç�è!æ;ð � GedfG�g $UWV G�g)hi  îÈðòïA�zéªçkjwézûóñüè�ñ���ûüé�"Cï�ð ')( G +l4�m( G [ G�g +54�698n( G�g +po 1 ( G�g + $%F%

ç�é & ö5,�ï�ðÎëÎérö®ë
ø�æ;ë5,Êë5,�ðòï�þ�èA, Gqg
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')( G�g +)-�')( G +54�m( G [ G�g +;/1 ( Gqg +)-.')( G�g + 4�698n( G�g +;/éªûüñóè�ñ���ûóé@<�éªûüñóè�ñ���ûüé j � G�g�� /îÈðÎï��ªézç <LîÈðÎï��ªéªç�� � G�g�� /A_���	�_ $
îÈðÎï��ªézç <LîÈðÎï��ªéªç=j � G g � /AAAA

ÆHk ´ �©���C|rk�®k&|�x�~]ÏÊÐzËÍsu����~�|r�¨x�g j ´ gik&� k���k&|L=
�®� � ���©q�º·� ~ ´ �ÂÃ
�S�©� ��J�
�
� 
� �!��� ��
@�@X ����� �
�� �PA��(��
�� 
� �
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