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����� ��!#"%$'& "%(���)��*&+"-,���&�.0/1��&2$'3�!�45.�687�"-9�":4;��&2$�"-& "�<�(�3�&2��)>= !'&+(��?���2=@"
= ��� 3���<�9A!B&?= !1(�!C��,0"%9A!*D'!EDF���2GIH���&2J�!K3�L�)�!'L�(�3�)*3�!BL�"%,M<1(���(�3�)�"-(�!E�*LN�*,
(����@"%&2&2!B,O,�!P(��#���2= ��= & "%Q�"�R2!�.

SUT H�$B!WVX"%&2)�YZ "\[]!'L�&2!�D�< S ,^GI!'L�� !`_\&23�!'L��*�aVX"%&2)�YZ "�<>/13�,cb-"%L�"`_8& "�b'!
T ��&2LWY"%L�(���JdDe"-,+$'&2H�9A!f(��5(�3�� )�H�� 3�Y!BLg(��h68!1)�!�"jik���>b'��,�!B9A��&2��<�9�!B&X�*,
3�LB= ��&2)j"%ldQ�3�!W(��;3O(��j"%�a� !BQ�&2�`(��`(����@"%&2&2!',�,�!?��LEm�9A��L�/'= �*9�n-[F"%)?mX/po�<
Dq(�3�� ��rL�!C!B&23O��LB=@"%(�!s"h!'Q1R2�>= !B��.E/1HU"tD�H�(�"KGM"%)�3�,O3^=AY!E,�"h3OlE9�,u"%LB=@"-)�3�Y!'L
(��dv?w�xuy{z|.

S lE3��*�{9A!B�@"�}BH�,�3O�>=@"�<-9�!'&~7�"%QA��&2lE��� !'9�!B&�=@"-(�!p�*LE,�!B�0lE!BlE��LB= !'�
(��p3OL�)*��&�= 3�(�H�ldQ�&2�B.

�5<1��L�"%,OlE��LB= �B<�"d= !1(�!K��,�9��*&2�{!'L�"%,�(��P3OLBbB�*�k= 3O$�"%)*3�Y!BLE(���,�����9�"%&�i
=@"%lE��L'= !F(�� S 9�,�3O)�"%)�3%Y!BLF(��f[]3O)�&2!1)�!BlE9�H1=@"%(�!'& "%��<�(���,`�ML��2= 3^= H1= !q(��
683O��L�)�3�"%�E(��q,�"��:L�3^bB�*&2�{3O(�"-( S H1=AY!BL�!BlK"q(����0H��*Q�,u"�<`D�"�,�"���H�L�i
(�"%)�3�Y!'Lq�
��,OlE�>�F9�!'&#7�"-Q���&#)�&2�*3�(�!]��LelFYZ <�"%,`"-9�!�D�"%&2lE�5(�H�& "%LB= �K,�"
lK"%���2= &jYZ "�.
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�a"%�?&2��(����W(�� �a�>= &23a�{!'LfH�L�"5���2= &2H�)>= H�& "�lK"�= ��l Y"j= 3O)�"���H�� L�!B�W9���&2lE3^= �XlE!1(���,u"%&
� 3��2= ��lK"-����H��X� �:(��>��L���LK��LE=�Y��&2lE3�L�!'�~(���)�"%H��@"ji �>b'��LB= !�.��+LK!1)�"%� 3�!'L��*�*<�(���9A��L�(�3^i
��L�(�!5(���, � 3��2= ��lK"	��H��#� �XlE!1(��*,�"�<'� �#"%(���)0YH�"%LK�>��= �*L�� 3�!'L����\Dh&2�*�k= &23O)�)�3�!'L��*�`"d,�"%�
&2��(����#(��E�a�>= &23 <�,O! )*H�"-,~"C$B��L���& "-(�!CH�L�" $'& "%LFb-"%&23��*(�"-(F(��5���2= �d= 3�9A!h(��5&2��(�����<
)�!'lE!E� !BL�
:&2�*(��*�X(�� � �>= &230Q�"%�@"%(�"%�W��LF= 3���lE9A!�<�)�!B,O!B&2��"-(�"-��<1DER2��&�Y"%&���H�3O)�"%��<�9�!'&
lE��L�)�3O!BL�"%&\"-,�$BH�L�"%��.

�
�13��2= ��L H�L�"�$'& "%L b-"%&23���(�"-(d(���� 3��2= ��lK"-��(��;� !-G�=�?"%&2����H��`= & "%Q�"�R "%L )�!BL &2��(����
(��]�a�>= &23 <;�{3OL���ldQ�"-&2$B!F)�"-&2��)���L�(��],u"])�"%9�"%)*3�(�"%(�(��s�>��= ��L�� 3�Y!BLU9�!B&�9�"-&�= �f(���,
H�� H�"%&23�!�< D�"���H��h�AY!',�!]� �h9�&2!'9�!B&2)*3�!BL�"f!Fb'��L�(��C��,`)aY!'(�3O$B!]��R2�*)�H1=@"%Q�,��ED�<~9A!B& ,�!
$'��L���& "%, <����2=AY"d!B&23O��LB=@"%(�!�"%, lK"-L��kR2!d(��#H�Ls�AY!B,�!#= 3�9�!�(��X&2�*(��*�:(�� � �>= &23 .

�+�2= �p= & "-Q�"jR2!E(��X= ��� 3��:�*�k=AY"5!'&23���LB=@"-(�!E"%,�(����@"%&2&2!',�,�! (�� ,�"5"-9�,�3�)�"-)�3�Y!BLCv?w�xuy{z|.
�+L����2=@"X"%9�,�3�)�"-)�3�Y!'LX�{�`9�,�"-LB= ��"�� !B,^b'��LB=@"-&
,u":)�"%&2�*L�)*3�"�(��;,O!B�+� 3��2= ��lK"-��(���&2��(����8(��
�a�>= &23���H��X7�"�D�<�9�&2!'9�!B&2)*3�!BL�"%L�(�!#H�L � 3��2= ��lK"X(���� !%G�=�?"%&2��,O3�Q�&2�B<%DK)*!BLE)�"-9�"-)�3�(�"%(
(��`&2��"%,O3�J�"%& �>��= ��L�� 3�!BL�����9�!'&
9�"-&�= �;(���,1H�� H�"%&23�!W(��;lK"-L���& ":)�!'L�� 3��2= ��L'= �+Dd� ��L�)�3O,�,�"�.
�a!B& ���2=@"]& "%JaY!'L v�w�xIy2z (��h7�"F(����@"%&2&2!',�,�"%(�!s)�!BlE!]H�L�"q"%9�,�3�)j"%)�3�Y!'LF!B&23��*LB=@"%(�"F"
!'Q1R2�>= !B�W��Lq,�!B�|"%ldQ�3��*LB= ���:(��5(����@"-&2&2!B,�,�!�(�� m�9���L�/�= ��9]Dq[F"-)�mX/ho5<A,�!B�W)�H�"%,����
9�&2!B9A!B&2)�3O!BL�"%L H�LK��L'= !B&2L�!P(��?= & "%Q�"jR2! "-(��*)�H�"%(�!pD�� ��L�)�3�,�,�!�<�"%(���l Y"-�~(��:9A��&2lE3^= 3�&
,�"��t�19�!'&�=@"%)�3�Y!'Ld(��?,�"#"%9�,�3�)�"-)�3�Y!'L "���3�L�(�!�:�0H�= 3O,�3�J�"-L�(�!��*,�9�&2!1(�H�)>= !X�\��,�,O!� _\!*�
(�� S 9�9�,��B.
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��. & . / � ��H�3O(�"-(2��������������������������������������������������� � �

��. ) [ Y�>= !1(�!B�`(�� S LWY"%,�3�� 3�� ��������������������������������������������� � �
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& .���.(" �a"d)�,u"%� �Xv������Iw�� ����������������������������������������� &5&
& .���. & �a"d)�,u"%� �Xv������'xuy��! ��������������������������������������� & /
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�+,a"-LWY"%,�3�� 3���DC(�3O�{��rL�! (��p� 3��2= ��lK"-�~&2� ��H�3��*&2����H��#,�!'�`�{3O�k= �*lK"%� ��H��#���2=AY"%Ls��LC(��*� "�i
&2&2!',�,�!XDK,�!B�~D�"P(����@"-&2&2!B,�,�"-(�!B�+� ��)*!BlE9�!'&�= ��LK(���lK"%L���& "#)�!BL1�A"%Q�,��'.��+LB= ��L�(�"%lE!'�
)�!'lE!�)*!BL1�A"%Q�3�,�3�(�"-(�"�,�"���� ��� �3� ���������'w �&0���0>xMw�' ��� �-y�� ,$
/'���� ��y 0�* x �-y2w�����y2w��
�'w���� �����! �"��w�0 �-y#�'w �+�0%$ �9��� �/0"�Bw&� �%y'�/���-y2w)(�0 
'$>x3���%y{w+*-,@.

�
�13��2= ��LCGM"%)>= !'&2��� ��H��p(��>= �*&23�!B& "-Lf,�" )�!BL1�A"%Q�3�,�3O(�"-(E(��pH�Ls�{3O�k= �*lK"P)�!'lE!d� !BL�

GM"-,�,�"%��<*��&2&2!B&2����<�D (��*�{)*H�3O(�!'�/.I"|L�3^b'��,17�"%&2( ?"-&2�B<-�{3O�k= �*lK"�!B9A��& "j= 3cbB!�<��;3OLB= ��& "%)*)�3�Y!BL
)�!'L�!-= &2!B�d� 3��2= ��lK"-��<���LB= &2�C!%= &2!'�10><09�!'&PlE�*L�)*3�!BL�"%& "-,�$BH�L�!B��. �+L�3�L�$B�*L�3O��&�YZ "E(��
� !%G�=�?"%&2�C)�!BL'=@"%lE!B� b-"%&23�!'�5l Y�>= !1(�!B� 9�"%& "q9�&2!1)*H�& "-&5H�L�"NQ�H���L�"N)*!BL1�A"%Q�3�,�3�(�"-( <
)�!'lE!]� !BL�,u"%�P= �*)�L�!B,�!'$�YZ "��X(��s(����@"%&2&2!B,O,�!f(��f� !-G�=�?"%&2�'<~l Y�>= !1(�!B� (��hb-"-,�3�(�"%)�3%Y!BL
"-�{3O�k= 3O(�!'�~9�!'&`)�!BlE9�H1=@"%(�!B& "�<BDClK"%L���R2! (��p�t�1)���9A)�3�!BL�����<���LB= &2�#!%= & "-�*.

�a"|b-"-,�3�(�"%)�3%Y!BL#���\��,�lE��)�"-L�3O�{lE!W9�"%& "#&2��lE!�bB��&0GM"%,�,�"-�
�*LE,�"�GM"%� ��(��W(��*� "-&2&2!B,�,O!
DN"%��YZ "%� ��$BH�& "-&2L�!'�:(�� ��H��d��,�$B& "-(�!K(��d)*!BL1�A"%Q�3�,�3�(�"-( (���,a� 3��2= ��lK"d�*�#"%)���91=@"-Q�,O�B.
�a"pb-"-,�3�(�"%)*3�Y!BLE� �X9�H���(��p&2�j"%,�3�Jj"%&~9A!B&?lE!1(��*,�"%)�3%Y!BLdDC9A!B&`��R2��)�H�)�3%Y!BL�.

�a"%�5=�Y��)�L�3�)j"%�E(��]b-"%,�3O(�"-)�3�Y!'L�9�!'&ElE!1(���,�"%)*3�Y!BLe� �F9�H���(���L &2��"-,�3�J�"-&d)�!'L H�L�"
3�L�� 9��*)�)�3�Y!'LE(��*, )�!BL'= �>��= !�<�)*!BLCH�L�"db'��&23^��)�"-)�3�Y!BL5DC9A!B&?H�L�"d�tb-"%,�H�"%)*3�Y!BL�.

2 68H�"-L�(�!�� �F&2��"-,�3�J�"q,�"�3OL�� 9A��)�)�3�Y!'L (���,�)�!'LB= �>��= ! � �F3�LB= �*LB=@"%L�!BQ1= ��L���&C,�"
(���� )�&23�9�)*3�Y!BL](���,�#�HjR2!s(��5(�"j= !B��Dq(��5)*!BLB= &2!', < !C3�LB= ��& "-)�)�3�!'L�������LB= &2�E(�3^GI�ti
&2��LB= ������,���lE��L'= !B�#(���,`�{3O�k= �*lK"�<�9A!B& ��R2��lE9�,�!f�*,`"%LWY"%,�3O�{3O��(��h,�"s�{�*l Y"%LB= 3�)j"
���2=AY"j= 3�)j" ��H��59�&2!'9�!B&2)*3�!BL�"K��[��43 . �a"%�X9�&2!B9�3��*(�"-(���� ��H��E� �E"%L�"-,�3�J�"-Lf)�!'L
���2=@"%��=�Y��)�L�3�)�"-� � !'Ld,�!'�+"-�{9A��)>= !'�
9�& "%$'l Y"j= 3�)*!B�5.�9�&�Y"%)>= 3O)�!B�60 
�"-L�!BlK"%,kYZ "%� �*Ld��,
#�HjR2!|(��8(�"�= !B��D (��~)�!BL'= &2!B, . �0�k= !|����<�"%L�"%,O3�J�"%L|,�"%��9�&2!B9�3��*(�"-(������ ��l Y"%LB= 3O)�"%�
$B��L���& "-,����7.�)�H�"%,O3^=@"j= 3^b-"-�60
DCL�!�(��*9���L�(���Lf(���, = 3O��lE9�!�.
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2 68H�"-L�(�!F� �K&2��"%,O3�J�"hH�L�"]bB�*&23^��)�"%)�3%Y!BLq� � 3OLB= ��LB=@"F)�!'lE9�&2!'Q�"%&#,�"f��R2�*)�H�)�3�Y!BL
(���H�L 9�&2!'$B& "%lK"�lE�*(�3u"%LB= �?� 3�ldH�,�"-)�3�Y!'LP(���9�&2!%= !-= 3�9�!'��<%! (���H�L�"p��R2�*)�H�)�3�Y!BL
� 3�ldQWY!B,O3�)�"�.���!B�#"%� 9A��)>= !B� ��H����{���>b-"%,'YH�"%Lg)�!BLq���2=@"%��=�Y�*)�L�3�)�"%�X� !'LN,u" GIH�L1i
)�3�!'L�"-,�3�(�"%(�<@,�"?&2!BQ�H��k= �*JB<�,�"`�{�*$BH�&23�(�"%(XD#,�"`9�&2!%= ��)�)*3�Y!BL#(��\H�LP� 3��2= ��lK"�.��+�2= !
����<�� �:3OL�� 9A��)�)�3�!'L�"%L ,�"%�~9�&2!'9�3O��(�"%(����~� ��l Y"-LB= 3�)�"-�
��� 9A��)�3�"-,���� . ��H�"%,�3^=@"�= 3^b-"%�60
DCL�!E(���9A��L�(���Lh(���, = 3O��lE9�!�.

2 �a"%� =�Y��)�L�3�)j"%��(��~�>b-"-,�H�"%)�3�Y!'L�� !BL#"-L�"-,�YZ = 3�)�"���D#�{3OldH�,�"j= 3cb-"%��. � "-��9�&2!B9�3���(�"%(����
��H��X� �X�>b-"%,'YH�"%L��{!'LK��, (���� ��lE9���rL�!�<%,u"P3�LB= �*$B&23�(�"%(�<-DK(�3�� 9�!BL�3�Q�3�,O3^(�"j(�<���L'= &2�
!%= & "-�*.8m�Q1= 3���L��X9�&2!B9�3���(�"-(��*�;)*!BLC&2��� 9���)>= ! "%, = 3���lE9A! .�)*H�"-LB= 3^=@"�= 3^b-"%�60>.

�+L ,�"fb-"-,�3�(�"%)�3%Y!BLq9�!'&d��R2��)*H�)*3�Y!BLe� �h&2��"-,�3�J�"-L�9�&2H���Q�"%��)�H�"%,�3^=@"�= 3^b-"%�XDU)�H�"%L1i
= 3^=@"�= 3^b-"%�X9�"-& "f!BQ1= ��L���& ��,~$'& "%(�!f(��K)�!BL1�A"%Q�3�,O3�(�"%( ��H��K� �E(���� ��"�. �0,\&2��� H�,c=@"%(�!
(�� (�3O) 7�"%�?9�&2H���Q�"%��� � !BQ1= 3���L��#��L]��,�"-ldQ�3���LB= �#&2��"-,a(�� ��R2��)*H�)*3�Y!BLKDf� � Q�"%�@"%Ls��L
��, = 3O��lE9�!�.~/1�#!BQ1= 3���L���Ls9�&2!B9�3���(�"%(����?(��XGIH�L�)�3O!BL�"%,�3O(�"-(�<B&2!'Q�H��2= ��JB<�3OLB= ��$B&23O(�"-( D
(���� ��lE9A��rL�!�<B9�&23�L�)�3O9�"-,�lE��LB= �'.

�a"%lE��LB=@"-Q�,���lE��LB= �'<+,�!'�5l Y�>= !1(�!B��(��sb-"%,�3�(�"-)�3�Y!BL�L�!�� !BL )�!'lE9�,��>= !B��<0���E(��>i
)�3O&�< H�Lql Y�>= !1(�! L�!s9�H���(��5$�"%& "-LB= 3�J�"-&�= !1(�"%�X,�"-�XlE��(�3�(�"%�W(���)�!BL1�A"%Q�3�,�3O(�"-(�<��{3OL
��l Q�"%&2$B!�<�� �X)�!'lE9�,O��lE��LB=@"-LEH�L�!'�:"d!-= &2!B��.

�:L�"57���&2& "%lE3��*LB=@" ��H�� �{� H1= 3�,�3�Jj"p9�"%& "5,u"db-"%,�3�(�"-)�3�Y!BLE� !'Lf,�"-��&2��(����W(��d�a�>= &23 <
(���Q�3�(�!5" ��H��#� !BLCH�L�"d7���&2& "%lE3��*LB=@"PlK"�= ��l Y"j= 3�)j"���H��X= 3���L��XH�L�"d&2��9�&2��� ��LB=@"-)�3�Y!'L
"-(��*)�H�"%(�"E9�"-& " ,u"��*�{9A��)�3^��)�"-)�3�Y!'L DF9�&2!'$B& "%lK"-)�3�Y!'Lf(��d(�3^GI��&2�*LB= ���X,���L�$'H�"�R2����<�,�!B�
� 3��2= ��lK"-� ��H��5� 3�l H�,�"d���2=AY"%Lq��L]=�Y�*&2lE3�L�!B��(��d)j"%H��@"ji �>bB�*LB= !�< �{��"%9�,�3�)j"5��LF(�3��2= 3�L1i
= !'��l Y�>= !1(�!'�;(��#b-"%,�3O(�"-)�3�Y!'L5Dh� �#9�H���(���LfH1= 3�,�3OJ�"%&\��Ls(�3^GI��&2��LB= �*��GM"%� ���`��Lg��,�)�3�)�,O!
(�� (��*� "-&2&2!B,�,O!5(��d,�!'�:� 3��2= ��lK"%�`(��d� !-G�=�?"%&2�'. S (���l Y"-�:(��d9�&2!'9�!B&2)*3�!BL�"%&?H�LF$B& "-L
9A!1(��*&�(��\lE!1(���,u"%)�3�Y!BL:9�"-& "�� 3��2= ��lK"%� ��H��~= ��L�$�"%L "-�{9A��)>= !'� (��~)*!BL�)�H�&2&2��L�)�3�"`D#9�"�i
& "-,���,�3�� l5!�<�DE� �X"%9�,�3O)�"X��Lh(�3^GI�*&2��LB= ���\L�3^b'��,����\(��#"-Q��2= & "-)�)�3�Y!'L .�� "-�\&2��(����?(��p� �>= &23
= 3��*L��*LfbB�*LB=@"jR "K� !BQ�&2� !%= &2!B�Xl Y�t= !1(�!'�:(��Pb-"-,�3�(�"%)*3�Y!BL�<1)�!'lE!E��,�H�� !C(��d,���L�$'H�"�R2���
��[��~<�(�3�"-$B& "%lK"-���
i - <�!C"%H1=AY!BlK"�=@"%�\��L�3c= !B��<���L���H��B<A"%(���l Y"-��(�� 9���&2lE3c= 3�&`H�L�"
b13O�{H�"-,�3�J�"-)�3�Y!'Ld(���,A)�!BlE9A!B&�=@"%lE3O��LB= !X(�3�LWY"%lE3�)*!�DK���2=AY"j= 3�)�! (���,�� 3��2= ��lK"�<-�{�|H�= 3O,�3�J�"�<
)�!'lE!pD�"d� �XlE��L�)�3�!'LWY!�<'��Lh(�3��2= 3�L'=@"%�~GM"%� ���`(���, )*3�)�,�! (��X�{!-G�=�?"-&2�B<1,�! )�H�"%, ,�! 7�"%)��
H�L�"d7���&2& "%lE3O��LB=@"Pl Y"-�`)�!BlE9�,��>=@"#9�"%& "db-"-,�3�(�"%)�3%Y!BL ��H��#,�"-�;(���l Y"-��.

�
�13��2= �CH�L�"F$'& "%L�b-"-&23���(�"%(�(��C= 3�9�!'�P(��s&2��(����5(��f�a�>= &23 <8(���Q�3�(�!q" ��H��C(��>i
9A��L�(�3O��L�(�!g(��*,\9�&2!'Q�,���lK"f"-, ��H��h� �C"%9�,�3 ��H���L�<a���PL���)*���@"%&23�!]7�"-)���& �>��= ��L�� 3�!BL����
!C&2���2= &23�)�)�3O!BL�����"K,�"-��&2��(����#(��5�a�>= &23~)�,�Y"-� 3�)�"%��. S ��YZ <�= ��L���lE!B��(��5&2�*(��*�p(���� �>= &23
)�!',�!B&2�j"%(�"%��<-R2��&�Y"%&���H�3O)�"%��< !'&23���LB=@"-(�"%�X"C!BQ1R2�>= !'��Dq���2= !1)aY"%�2= 3�)�"-��<��*LB= &2�E!%= & "-�*. �+,
9�H�LB= !K(`Y��Q�3�,�(��p,u"%�?&2��(�����(��d�a�>= &23a���W�{Hs=@"%lK"�rL�!�<�(���Q�3�(�!K" ��H��P)�H�"-L�(�!E� �#H1= 3^i
,�3OJ�"%Ls9�"-& "ElE!1(��*,�"%�?� 3��2= ��lK"%�WldH1D]$'& "%L�(����:= 3���L�(���Lq"K)�&2��)��*&�(���lK"%� 3�"-(�!�<�9�"%& "
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� !B,OH�)*3�!BL�"%&`���2= �59�&2!'Q�,O��lK"�<A� �d7�"%Lq3�(���"-(�!K(�3^GI��&2�*LB= ���XlE��)�"-L�3�� lE!5(��E"%LWY"%,O3�� 3��;D
lK"-L��kR2!d(��P�*�k=@"-�:&2��(�����. �+,alE��)j"%L�3�� lE! ��H�� l Y"%�?� �#H�= 3O,�3�J�" ���:��,�"-$B&2H�9�"%lE3���L'= !
(��X9�"%&�= ���W(��pH�L�"d&2��(s(��P�a�>= &23���Ls9�� ��H���rL�"-�;� H�Q�&2��(�����.

/1��7�"%LE(����@"%&2&2!',�,�"%(�!�b-"-&23�!B�~� 3��2= ��lK"-�+)�!'lE��&2)�3�"-,�����DE!-= &2!B�\$B& "�= H�3^= !B��<'��LK)���L1i
= &2!'�h(��F3�LBb'���2= 3�$�"%)�3�Y!'L�< ��H��FlK"%L���R "-L &2��(����h(��q�a�>= &23 . /13�L ��ldQ�"-&2$B!�<`9�"-& "���,
H�� H�"%&23�!X� �:9�&2��� ��L'=@"%LE)�!'lE!P"-9�,�3�)�"-)�3�!-L��*� ��H��|lK"%L���R "%L H�L �AY!',�!�= 3�9�!#(��:&2�*(��*�\(��
�a�>= &23 .;� !'&:!%= &2!E,u"%(�!d���2=@"-��7���&2& "-lE3���LB=@"-��L�!E9��*&2lE3^= ��Ls"%, H�� H�"%&23�!57�"-)���&?�>��= ��L1i
� 3�!'L��*��!C&2���2= &23�)�)�3O!BL����W" ,�"5&2�*(F(���� �t= &23 <�D�" � ��"E9A!B&���H��d�*, � 3��2= ��lK"5�*L]� 3
L�!C,�!
9A��&2lE3^= �B<�!59�!'&���H��pL�!d= 3O��L��#"%)�)��*�{!�"%,�)aY!'(�3�$B!#GIH���LB= �B.

��!B�:� 3��2= ��lK"-����H��d9��*&2lE3^= ��Lf7�"-)���&:H�LFlK"-L��kR2!5(��P&2��(����X(�� � �t= &23
l Y"-�:)�!'l5i
9�,��>= !'�`�{!'LK,�!B�`)�!'lE��&2)�3�"-,�����<�� 3�Lh�*ldQ�"%&2$'!�<��*, )�!B�2= ! (��#� HC,�3�)���L�)�3u"|�*����,O�>b-"%(�!�.��
,�!'�`�{3O�k= �*lK"%�~,�3OQ�&2�*�;9�"-& "d&2��(����:(�� �a�>= &23��AY!B,�! lK"%L���R "%LKH�Lh= 3O9�!5(��X&2��(s(�� �a�>= &23 <
)�!'lE!P� �#(���� )�&23�!'Q�����LC,�"d� 3�$'H�3���LB= � � . � .

�+LE���2= �`= & "%Q�"jR2!X(��?= ��� 3���<%� �?9�&2!B9�!'L���,�"��*,�"%QA!B& "%)*3�Y!BL#(���v?w�xuy{z 
'7���&2& "%lE3��*LB=@"
9�"%& "#,�"XlE!1(���,�"-)�3�Y!BL �2DE� 3�ldH�,�"-)�3�Y!'LP(���&2�*(��*�;(��X�a�>= &23 .86\!BLK,�"�b'��LB=@"�R "P(���9�!1(���&
= ��L���&�H�L � 3��2= ��lK"fQ�"-�{�C9�"%& "q&2��"%,O3�J�"%& �>��= �*L�� 3�!'L����PD &2�*�k= &23O)�)�3�!'L��*�*<a=@"-, ��H��]� �
9�H���(�"%LK= & "%Q�"�R "%&`)�!BLC(�3��2= 3�LB=@"-�;&2�*(��*��(�� � �t= &23 .
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�+LC,�" Q�"-� �X(��X(�"�= !B�?(��X&2�*(��*�:(��#� �t= &23�(��#9�&2��� ��LB=@"-(�"d��L��("  �� <�� �X9�&2��� ��LB=@" H�L�"
=@"-Q�,u"N)�!'L H�L�"e(��*�{)*&23�9�)�3%Y!BL�$'��L���& "%,W(��g(�3O�k= 3OLB=@"%�E"-9�,�3�)�"-)�3�!BL�����<0)�!BlE�*&2)�3�"%,O���pD
$'& "j= H�3^=@"%��< ��H��`= & "%Q�"�R "%Ld)*!BL5&2��(����8(��W�a�>= &23 . �+L5���2=@"X,�3��2=@"�"-9�"%&2��)��*Ld7���&2& "%lE3O��L1i
=@"-�Pl H�Dq)*!BlE9�,��>=@"-��D�9A!1(���&2!BJ�"-�#)�!BlE! 
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��tD�"�$&%�'"�(';. �+�2=@":7���&2& "-lE3���LB=@"-�
���2=AY"-LP!'&23���LB=@"-(�"-��"�&2��� !B,^b'��&a9�&2!BQ�,���lK"-��(��
lE!1(���,�"-)�3�Y!'LX(��:"-9�,O3�)�"%)*3�!BL���� (�3��2= &23�Q�H�3�(�"%�aH5!'&23���LB=@"-(�"%�0"�!BQ1R2�>= !'�*<�D ��H��W"%(���l Y"%�
"�D1H�(�"%Ls��L],�"5$'��L���& "%)�3%Y!BLKDhb'��&23^��)�"-)�3�Y!BLC(��P)
Y!B(�3�$B!�<1� 3�LC��ldQ�"%&2$'!E� Hf,�3�)*��L�)�3�"P�*�
Q�"%�2=@"-LB= �#"%,^=@"�<Bb-"-&23�"d��LB= &2���  5 5 *)��!  5 (WY!B,�"-&2����.

� !'&�!%= &2!C,�"-(�!�<�,�"%�|"%9�,�3�)j"%)�3�!'L����\,�3�Q�&2���W(��*� "-&2&2!B,�,u"%(�"%�`��LF)��*LB= &2!B�X(��d3OLBbB�*�k= 3ci
$�"%)�3�Y!'LPD���� )�H���,�"%�0(��X6\3���L�)�3�"-�+(��:,�" 6\!BlE9�H1=@"%)�3%Y!BLd� �?9�&2��� ��LB=@"%LK)�!'lE!X� 3��2= ��lK"%�
��H��E� �5��R2�*)�H1=@"%LeH�Le�AY!B,�!E= 3�9A!f(��E&2��(����#(��K� �t= &23,+ 9�!B&X�kR2��lE9�,�!�<����%y��3�E���#H�L
� 3��2= ��lK"5!'&23���LB=@"-(�!s"K,�" &2�*�{!',�H�)�3�Y!'Lf(��5,�"K9�&2!B9�3���(�"%(q"-,�)�"-L�Jj"%Q�3�,^3c(�"%(-+ <�!f���2=AY"-L
lE!'LB=@"%(�"%�#� !BQ�&2�EH�L/.X3^= (��K7���&2& "%lE3��*LB=@"%� 6 S / � �t�19���&23OlE��LB=@"%, . � v � �Iz��10pD
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,�"-(�!B&2���5(��]&2�*(��*� (��F�a�>= &23 <`D�" ��H��fb-"-&23�!B�E$'&2H�9�!B�E(��f= & "-Q�"jR2!e)�!BL�)��*LB= & "%L � H
"�= ��L�)�3�Y!BLC��L],u"59�!B&�=@"-Q�3�,�3�(�"%(K(�� ���2=@"%��"-9�,�3�)�"-)�3�!BL�����.8/13�L]��l Q�"-&2$B!5�*�k=@"-��"-9�,O3�)�"ji
)�3O!BL����~= 3���L���LCb-"%&23�!'�`9�H�LB= !'�:(`Y��Q�3�,��*��


2 �+�2=@"%�W7��*&2& "%lE3���L'=@"%�`� �p(����@"-&2&2!B,�,�"-LK9�"-& "d= & "%Q�"�R "%&`)�!BLsH�Lf= 3�9�!�(��#&2��(g(��
� �t= &23 <�9�!'&;,O! ��H��#L�!��{�X9�H���(���Ls7�"-)���&?�>��= ��L�� 3�!'L��*�*.

2 ��3O��L���L]9�&2!BQ�,���lK"-�:(��d&2�*L�(�3�lE3O��LB= !�.�D�" ��H�� }�"�b-"�< "%,a� ��&�3�LB= �*&29�&2�t=@"%(�!h�*�
,���LB= ! � 08DC(��X9�!'&�=@"%Q�3�,�3�(�"-(E7��*&2��(�"%(�!B�`(��#}�"�b-"�.�bB�*& �(" �6� 0>.

2 �:!5� �X(�3�� )�H1= �X(��plK"-L���& "d"-(��*)�H�"%(�"d� Hh3OlE9�,u"%LB=@"-)�3�Y!BL�<-9�!'&`,�! ��H��#&2��� H�,^=@"
= &2��lE��L�(�"%lE��L'= �+(�3^��)�3�,�7�"%)��*& lE!1(�3^��)�"%)�3O!BL�����"%,-)aY!B(�3�$'!\GIH��*LB= � ��H��~!-GI&2��)���L�.

2 �a"%�X"-9�,O3�)�"%)*3�!BL����`��� )�&23^=@"-�:��LF}�"�b-"hL�!hlK"-L���R "%LC= !1(�"-��,�"-�:)�"-& "%)>= ��&jYZ �2= 3�)j"%�
D5GM"%)*3�,�3�(�"%(�������H���!-GI&2��)��:H�LK� 3��2= ��lK"�!B9A��& "j= 3cbB!#9�"%& "#,�"X3�LB= ��& "-)�)�3�Y!'L5(���� H��
"%9�,�3�)j"%)�3�!'L������kL�"�= 3^b-"%����.

����� ���������

�+L����2= �]= & "%Q�"�R2!�(��]= ��� 3��h7���lE!'�K(��*� "-&2&2!B,�,u"%(�!�v�w�xuy{z|<`H�L�"�7���&2& "%lE3O��LB=@" ��H��
9A��&2lE3^=@"�lE!1(���,�"-& D�� 3�ldH�,�"-& &2�*(��*�\(��|� �t= &23�D ��H��|"%(���lK"-�+9��*&2lE3^=@"�3�L�)�!B&29A!B& "-&2,��
�>��= ��L��{3O!BL����`(��XlK"%L���& "PG'Y"-)�3�,�DC)�!'L��{3O�k= �*LB= �B.

�
"-& "����2= �F��L�<Pv�w�xuy{z � �q7�"�(�3�� ��rL�"%(�!eH1= 3�,�3�J�"-L�(�!q= ��)�L�!',�!B$AYZ "F!B&23���L'=@"%(�"�"
!'Q1R2�>= !B��<�=@"%L'= !N�*L���,`(�3�� ��rL�!�<�,�"])�!1(�3^��)�"-)�3�Y!'L < 7���&2& "%lE3��*LB=@"%�#D��*,�"-ldQ�3���L'= �E(��
(����@"%&2&2!',�,�!�. /��F7�"e9�&2!1)*H�& "-(�! ��H��F��,W(�3O�{��rL�!q(��ev�w�xIy2z � ��"e)�!BL�� 3��2= ��LB= �s9�"%& "
� !B9A!B&�=@"-&\,�!B�~= 3�9A!B�`(��X&2��(����?(��#�a�>= &23�l Y"-�\)�!Bl H�L�����<'=@"%,���H��#� 3 ��, H�� H�"%&23�! (���� ��"
��$'&2��$�"-&#H�L�L�H��>b'!g= 3O9�!](��K&2��(�(��s� �t= &23 <���Y!',�!h= �*L�(�&�Y" ��H��C$B��L���& "-&PH�L�"]L�H��>b-"
� H�Q�)�,u"%� �d(��C"%,�$'H�L�!s(��E,�"%�#)�,�"-� ���	��H�� )*!BlE9�!'L���Le"Fv�w�xIy2zX.�� !g)�H�"%,\7�"%)�� ��H��
,�"E)�&2�j"%)�3�Y!'LF(��5L�H��>b'!B�X= 3�9�!'��(��E&2��(����X(��K� �t= &23~9�"%& "K��,+H�� H�"%&23�!C� ��" H�L�" =@"-&2��"
� ��L�)�3�,O,�"�.

6;"-& "%)>= �*&�YZ �k= 3O)�"%� ��H��p� !'Q�&2�*� "-,���L5(�� v�w�xIy{z ���`�{HC!BQ1R2�t= !d9�&23�L�)�3�9�"%,AQ�"%�@"%(�! ��L
H�L�":lK"j= &23OJ~(��;3OL�)*3�(���L�)�3�"�<t=@"%, ��H��\= !1(�":,�":3OL�GI!'&2lK"%)�3%Y!BL�(��`,�"�&2�*(d(��?� �>= &23 ��H���(�"
"-$B&2H�9�"%(�"d��Ls���2= !B�?!BQ1R2�>= !'�*.;6\!BLf,O! ��H�� &2��� H�,c=@"d)�!BQ�� 3��2= ��LB= �X7�"-)���&?�>��= ��L�� 3�!BL����
DUl Y!B(�H�,�!B� 9�"%& "���H��f��L v?w�xuy{z � �K= & "%Q�"�R2��L�!%= &2!'�d= 3�9A!B�d(��s&2��(����5(��]�a�>= &23�D
!'Q1R2�>= !B�`(�� "%LWY"%,�3O�{3O��.
	�
4@'N+EH@�� O @�FEH@�� PTODP���� P1C�� G6Q�G KMB�� @������ @�� GFODP5@�� OD@���� G���� � @'N'@�� Q!WG�� UV@+B!� P"FEH@ EDB#��� P%$C�� G6Q�G� E @&�:@%@�I @'N+E�� G @+B"N WP O?KMC?P5OD@RQ!WG�FEDKMBHG

�



S (���l Y"%� v?w�xuy{z � �E7�"h(����@"%&2&2!',�,�"%(�!E��Le,�!'�#"%ldQ�3��*LB= ���X(��E(����@"%&2&2!B,O,�!smW9A��L1i
/�= ��9qDe[F"%)KmX/Fo 9�!'&#(�3cbB��&2�@"-�p& "-J�!BL�����<��*LB= &2�E,�"%� ��H��K(����2=@"%)j"%LF,�"KGM"%)�3�,O3�(�"%(
(���(����@"%&2&2!',�,�"-&+"-9�,O3�)�"%)*3�!BL����a$B&�Y"���)�"%�\!'&23���LB=@"-(�"-�\"P!'Q1R2�>= !B�8(��|lK"%L���& "#�{�*L�)*3�,�,�"�D
)�!'L1��"-Q�,��B. �+LK[F"-)�mX/Po�D5��LhmW9A��L�/�= ��9E,�"%�8"%9�,�3�)j"%)�3�!'L������ ��(����@"%&2&2!',�,�"-LP)�!'LK6
m�Q1R2�>= 3^b'!�<�,O!E)�H�"%,a9���&2lE3c= ����H�� � �P7�"%$�"%LsQ�H���L�!'��(�3�� ��rL�!'�`!B&23���L'=@"%(�!B�|"�!'Q1R2�>= !B�
)�!'L]"-,^= !5&2��L�(�3���lE3��*LB= !�.;� !'&�!-= &2! ,u"%(�!�<1,u"d9�!'&�=@"%Q�3�,�3�(�"-(E(��*, )
Y!B(�3�$B!����2=AY"5$�"%& "-L1i
= 3�Jj"%(�"X��LB= &2��,�"-�+(�3^GI��&2�*LB= ���~b'��&2� 3�!BL����~(��#m�9A��L�/'= �*9 <�3�L�)�,�H1D'��L�(�!#,�"XlE3�$'& "%)�3%Y!BL "%,
� 3��2= ��lK"5[F"-)�mX/ho5<�D ��3�L�(�!�W��.#�
"-& "h[F"-)�mX/ho � � = & "%Q�"jR�Y!K)�!'Le68!1)*!�"�<�DF� �
lE!1(�3^GI)�"-&2!BL YH�L�3�)j"%lE��LB= � ,�!'��l Y�>= !1(�!B�X9�"%& "K(�3�Q�H�R "%&�. �+Le��,+)�"-� !h(�� ��3�L�(�!�W��<
�AY!B,O! � �E"-$B&2��$�"%LF,�!'�Xl Y!B(�H�,�!B�W(��E3�LB= ��&�GM"-J5$B&�Y"���)j" .3�:3OQ��60:Dq� �5)�!'lE9�3�,�"5,�"C"%9�,�3^i
)�"-)�3�Y!'LF)�!BLe��,~� 3��2= ��lK"E�\��,�,O!� _\!��e(�� S 9�9�,O�B.C� 3OL�"-,�lE��LB= �'<�!%= &2!F"�= & "%)>= 3cbB!s(��
= & "-Q�"�R "%&X�*L�[F"-)KmX/go5< ���	��H�� L�!s�>�13��2= ��L�"%9�,�3�)j"%)�3�!-L����:(��E���2= �5= 3�9A!f��Le���2=@"
9�,�"�=@"jGI!B&2lK"X(��X= & "%Q�"�R2!�.

�+�2= �\= & "%Q�"jR2!|(��\= ��� 3������2=AY":(�3^b13O(�3O(�!W��L ��)j"%9aYZ = H�,�!B��. �+L5��,19�&23�lE�*& )j"%9aYZ = H�,�!�� �
(�3�� )�H1= �:,u"W= �*!B&�YZ "�(���&2��(����`(��X�a�>= &23 . �+LK��,�� ��$'H�L�(�!�<B� ��7�"%)*�:H�L�"d"%LWY"-,�3�� 3��a(���,�!B�
(�3��2= 3�LB= !'�\= 3�9�!'��(��#&2��(����:(�� �a�>= &23 <�DC�{�#9�,�"-LB= ��"dH�L]lE!1(���,�! Q�"%� �X9�"%& "d= & "-Q�"�R "%&
)�!'LF&2��(����#(��E� �t= &23 . �0,+= ��&2)���&X)j"%9aYZ = H�,�!�<�= 3���L�� ��,+9�,�"-LB= ��"%lE3O��LB= !E(���,+9�&2!'Q�,O��lK"
(��K,�"]"-9�,O3�)�"%)*3�Y!BL]9�"-& "]lK"%L���R "%&#,�"-�P&2�*(��*�d(��f�a�>= &23 <���,`l Y�>= !1(�!]9�"-& "F"j=@"%)j"%&2,�!�<
��,a(�3�� ��rL�!dD],u"53�lE9�,�"%LB=@"-)�3�Y!'LE(�� ,�"E"%9�,�3O)�"%)�3%Y!BLCv�w�xIy2zX.��0LF��,a)�H�"%&�= !C)�"%9aYZ = H�,�!d� �
l H��*�k= & "],u"fGI!B&2lK"](��hlK"-L���R "%& ,�"F"%9�,�3O)�"%)�3%Y!BL�< D "%,�$'H�L�!'�P��R2�*lE9�,O!B�#(��f� H�H�� !�.
�+LF�*, ��H�3OLB= !K)�"%9aYZ = H�,�!d� � (�3O�{)t= H�= �*L],�"%�`GI!B&2lK"-�:(��d7�"-)���&:�t��= ��L�� 3�!BL����|"hv?w�xuy{z|.
�a3�L�"%,�lE�*LB= �B<���LF��,�� �>��= !C)�"%9aYZ = H�,�!5� �d9�&2��� ��L'=@"%Lq,�!B�|&2��� H�,c=@"%(�!B��<�)�!BL�)�,OH�� 3�!'L����;D
= & "-Q�"�R2!B�?"PGIH1= H�&2!E(��#���2= �X9�&2!�D'��)>= !�.
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�a"%�\&2�*(��*��(��#�a�>= &23�� !BLKH�L�" 7��*&2& "%lE3���L'=@"p$'&�Y"j��)�"pDKlK"�= ��l Y"j= 3O)�"X(��|lE!1(��*,�"%)�3%Y!BL
��H�� �{� 9�H��*(���"%9�,�3�)j"%&?��LFldH�)@7�!'��� 3��2= ��lK"%��.W��"%&�= 3�)�H�,�"-&2lE��LB= �#� !BL]3O(��j"%,����W9�"%& "
(���� )�&23�Q�3�&\DC���2= H�(�3�"%&?� 3��2= ��lK"%� ��H�� 9�&2!1)����@"%Ls3�L1GI!B&2lK"%)*3�Y!BLdDs)�!'Lf)�"-& "%)>= ��&jYZ �2= 3�)j"%�
)�!'L�)�H�&2&2��LB= ����<a"-��YZ L�)�&2!'L�"%��<�(�3O�k= &23OQ�H�3�(�"-�*<A9�"%& "-,���,�"-�*<�L�!f(��>= �*&2lE3�LaYZ �k= 3O)�"%�`D�nj!s���2i
= !1)aY"-�2= 3�)�"%��. �+,�!BQ1R2�>= 3cbB! (��X���2= �X)�"%9aYZ = H�,�!X���?9�&2��� ��LB=@"%&`,�!'�\)�!BL�)��*9�= !'�`Q:Y"-� 3�)�!B�8(��
,�"-�`&2��(�����(�� �a�>= &23 . S 9�"-&�= 3�&`(��#,�"-�`(��t��L�3�)*3�!BL����~GI!'&2lK"%,����\(��X&2��(����W(��P�a�>= &23 <�� �
9�&2��� ��LB=@"-Lf"-� 9���)>= !'�`(��#lE!1(���,�"-(�!�<')�!BlE9A!B&�=@"%lE3O��LB= !XDK=�Y��)�L�3�)�"-�;(�� "%LWY"-,�3�� 3���.

�1��� � �������
	������	������ ��� � 	 � �
������� ��� � ��� ��

�+,8)�!BL�)���91= !s(��E&2�*(�(��K� �t= &23`"%9�"%&2��)*3�Y!K��L � �5�5�K)�!'LN,u" = ��� 3��X(�!1)>= !'& "%,+(��C6`"%&2,
S (�"-l �a�>= &23 � ��
/' * � �3,$�9,��	�
� ,�
��z *�x
�
/' �Bx �-,|��Lq,�"K�:L�3^bB�*&2�{3O(�"-(](��K_\!BL�L�. S
9�"%&�= 3O&P(��C��LB= !BL�)��*�5� � (�3^GIH�L�(�3�Y!]��L �+H�&2!B9�"]D �+�2=@"-(�!'�5�:L�3�(�!'�*<aDeD�"F��L � � �  
"-9�"-&2��)�3��*&2!BLe$B&2H�9�!'�d(��f3�L'bB���2= 3�$�"%)�3%Y!BL���H��f3OL�)*!B&29�!'& "%Q�"%Le,�"-�d&2��(����5(��s� �t= &23�"
� H��:= & "%Q�"�R2!B�:D�nj! ��H��5� �d(���(�3�)�"-Q�"-LF"K���2= H�(�3�"-&:� H��X9�&2!B9�3���(�"%(�����. 6\!BL]= !1(�!K��,
= & "-Q�"�R2!K"%)*H�l H�,�"%(�!5� � )�&2��"%&2!'L])�3�)*,�!B�`(��d)�!'L1GI��&2��L�)�3�"-�*<�,O3�Q�&2!B��<�"%)t=@"%�:Dg&2�>b13��2=@"%�
��LK���2=@"UY"%&2��"�. S H�L ��H��XL�! 7�"�DElE�*lE!B&23�"-�
DK"-)>=@"%�`(��:= !1(�"%�\,�"-�\)�!BL1GI��&2�*L�)*3�"%��<-,�!B�
"-&�=�YZ )�H�,�!B� l Y"-�a3�lE9�!'&�=@"%LB= ����(��KY���2=@"%��<�� �\)�!'L�(���L��@"%&2!'L#��LPb-"-&23�!B�a,�3�Q�&2!'� D#&2�tb13��2=@"%��.

�a"%�`&2��(����?(��#�a�>= &23�� �X9�H���(���Lh3OL�)*!B&29�!'& "%&~3OL�GI!'&2lK"%,�lE�*LB= ���*Lh)�H�"-, ��H�3���&KY"-&2��"
!E� 3��2= ��lK" ��H�� 9�H���(�"�(���� )�&23OQ�3O&2�{�X$'&�Y"j��)�"-lE��LB= �#)�!BlE!�(�3u"%$B& "-lK"P(���#�H�R2!5D ��H��
L���)��*�{3c=@"%L "%,�$'H�L�!'��lE��(�3�!B�a(��\&2��9�&2��� ��LB=@"-&~"-)>= 3^b13�(�"-(��*��9�"-& "%,��*,�"%��!�)*!BL�)�H�&2&2��LB= ����.
��"%&�= 3�)*H�,u"%&2lE��LB= �'<1��L]��, Y"-&2��"5(��P(����@"%&2&2!',�,�! (�� � !%G�=�?"%&2�B<�,�"-��&2��(����|(�� �a�>= &23
� !'L
H�L�"57���&2& "%lE3��*LB=@"5(��pb-"-,�3�(�"%)�3%Y!BL ��H��P9�H���(�� "%9�,�3�)�"-&2� ����L](�3��2= 3�LB=@"-�CY�t=@"%9�"%�W��L]��,

�



(����@"%&2&2!',�,�!~(��~� 3��2= ��lK"-��.�/13�LX�*ldQ�"%&2$'!�<t��,B9�H�LB= !:(�Y��Q�3�,-(��+,�"-� &2��(����a(��~�a�>= &23�& "-(�3O)�"
��LX,u"8)*!BlE9�,���R23�(�"-(�(���,'9�&2!'Q�,���lK"�<t���2= !`����<�,�!'� lE!1(���,�!B��Q�"%�@"%(�!'� ��LX&2��(����a(��~�a�>= &23 <
� 3���lE9�&2�?= 3���L�(���LC"d� ��&`ldH1DK$B& "-L�(����`9�"%& " � Hf"-L:Y"-,�3�� 3���. 68!'Lh��,A��LC(��X� !B,�H�)�3�!'L�"%&
���2= � 9�&2!BQ�,���lK"d� � 7�"%LF(����@"%&2&2!',�,�"%(�! =�Y��)�L�3�)�"-�:(��P&2�*(�H�)�)*3�Y!BLfDg�>��= ��L�� 3�!'L��*��"E,�"%�
&2��(����`(��X�a�>= &23 .0�a!B&\,�! $B��L���& "-, <'9�"-& "P"-9�,�3�)�"-&
,�"-�\&2��(����`(��X� �t= &23�"pH�LK9�&2!BQ�,���lK"�<
� �X,��X&2��"-,�3�J�"-LElE!1(�3^��)�"%)�3O!%L����~!�&2���2= &23�)�)�3�!'L�����.

S ,�$'H�L�"-� Y"%&2��"-�h(�!BL�(��F� �q"%9�,�3�)j"%L�,�"-�K&2��(����h(��q�a�>= &23#� !BL�
q�>b-"%,OH�"-)�3�Y!'L (��
&2��L�(�3�lE3��*LB= !�<�9�&2!%= !1)�!',�!B� (��h)*!BldH�L�3�)�"-)�3�Y!'L <alE!1(���,u"%(�!hD "%LWY"%,�3O�{3O�p(��C� 3��2= ��lK"%�
(�3��2= &23�Q�H�3�(�!B��<�� 3��2= ��lK"-�`(�� Q�"%� ���W(�� (�"j= !B�W(�3��2= &23�Q�H�3O(�"-��<�9�&2!B$'& "%lK"%�?9�"%& "-,���,�!'�8D
)�!'L�)�H�&2&2��LB= ����.

�1��� � ��� ������� �������	� ��� 	 � ���


C	��8�
�������� �� �:L�" &2��(h(��#�a�>= &23 ���?H�L = 3O9�! 9�"-&�= 3�)�H�,�"-&~(��X$B& "jGI! (�3�&23�$'3�(�!���H��
)�!'L��{3O�k= �X(��#(�!B�:= 3O9�!B�?(��PL�!1(�!B�&.�,�H�$�"-&2����DC= & "%L�� 3�)�3O!BL����60>.\�:L�"5&2��(g(�� �a�>= &23
�*�
H�L�"d���2= &2H�)>= H�& "E"%,�$'��Q�& "%3�)j" 3������ . ������������� 0;(�!BL�(�� 


2 ��� � 3 �!� � � �'�'� �"��# ���?��,�)�!BL�R2H�LB= !5(��#,�H�$�"-&2����.

2 �$�&% 3 ��% � � �'� � ��%�' �����*,�)�!BL�R2H�LB= !5(��X= & "%L�� 3�)�3�!'L�����.

2 � 
 �)(*�,+ � ���#,�"�GIH�L�)�3�Y!'LF(��5��LB= & "-(�"C��Le,�" )*H�"-,+� �5��� 9A��)�3^��)�"-L],�!B�
,�H�$�"-&2���`(��#��L'= & "%(�"d(��#,�"p= & "-L�� 3�)*3�Y!BL�<�)*!BL ��� �-� � � �'�'�

2 � 
 �.(/�0+ � ���d,u" GIH�L�)�3�Y!BLe(��K� "-,�3�(�"K��L�,�"C)�H�"%,\� �K��� 9���)�3c��)j"%Lq,�!B�
,�H�$�"-&2���`(��#�@"%,O3�(�"|(��#,�"#= & "%L�� 3�)�3�Y!'L <�)�!BL �0� ��� � � �'�'�

��!B�`)�!'L�R2H�L'= !B� � D � )�H�lE9�,���LK)�!'L �213�4�65 .
�+Lf,u"P&2��9�&2��� ��LB=@"-)�3�Y!'L $'&�Y"j��)�"�<�,�" &2��(f(��#�a�>= &23a�{�|(�3OQ�H�R "d)*!BlE! H�Ls$B& "�GI!d)�!'L

(�!B�`= 3�9A!B�?(�� L�!1(�!B��
+,OH�$�"%&2���`DC= & "%L�� 3�)�3�!'L��*�*. ��!B�W,�H�$�"-&2���`�{�#&2��9�&2��� ��L'=@"%L])�!'lE!
)�YZ &2)*H�,O!B�aD5,�"-�+= & "%L�� 3�)�3�!'L�����<�)�!BlE!XQ�"%&2& "-�\!P)j"jR "-�*.
�:LC"%&2)�!#(�3�&23�$'3�(�!X(��WH�L ,OH�$�"%&
� "PH�L�"p= & "-L�� 3�)*3�Y!BL % (��>��L��|H�L�"#��LB= & "-(�" (���(�3�) 7�"X= & "%L�� 3�)�3�Y!'L�.a�:LC"%&2)�! (�3�&23�$'3�(�!
(��`H�L�":= & "-L��{3O)�3�Y!BL % "�H�Ld,�H�$�"%& � (��>��L��`,�"W� "-,�3�(�"�(��`,�"�= & "-L��{3O)�3�Y!BL�. �+L5!1)�"-�{3O!BL����
���8L��*)����@"%&23�!|)�!B,�!1)j"%&�b-"%,�!'&2���~(��?9���� ! "X,�!B�8"%&2)�!'�
D5� �W(��*L�!-=@"X9�!B&87#. �9��% 0><�(�!'L�(��
7 ���?,�"#GIH�L�)�3%Y!BL

7 
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6\H�"%L�(�!PH�LC"%&2)�! L�!P= 3��*L��W� ��rL�"-,�"%(�!X� H5b-"%,O!B&~(���9A��� !�<�9A!B&\!'lE3�� 3�Y!BL � ��= !BlK"#)�!'L
b-"-,�!B& � .


C	��8�
�������� �A �:L�".' �-y�,$� � (�� H�L�"5&2��(g(�� �a�>= &23
�*��H�L�"dGIH�L�)�3�Y!'L � 
 �:+
� <�,�!s)�H�"%,`"-�{3O$BL�"h"])j"%(�"f,�H�$�"-& ���$� H�L�LXYH�lE�*&2!f(��qx 
��%w��B��. � "s9�&2�*�{�*L�)*3�"
!�"%H�� ��L�)�3�"F(�� x 
��%w��B�E3OL�(�3�)j"g�*,:���2=@"%(�!e(��]H�L ,�H�$�"%&�<~D ,u"NlK"-&2)�"N(��],OH�$�"%&2���
&2��9�&2��� ��L'=@"5,�"P(�3�� 9�!'L�3�Q�3�,�3^(�"�(5(��#H�Ls&2��)�H�&2� !�<1!�,�"d!1)�H�&2&2��L�)�3�" (��X!B9��*& "%)�3�!'L�����.

�a";lK"-&2)�"`"%� 3�$BL�"~"`)�"-(�"`,�H�$�"-&�H�L#LXYH�lE��&2!\�*LB= ��&2!:L�!?L���$�"�= 3^bB!�.aV�&�Y"j��)�"-lE��LB= �
)�!',�!1)�"-lE!B��� 9�H�LB= !'�~��L H�L�,�H�$�"%& � <%� 3`Y���2= �\= 3���L��?"%� !1)�3�"-(�!��#= !	�-��L��*.0�:L�"�lK"-&2)�"
� �#(���L�!%=@"E9�!'&�
 <���,a)�H�"%,a����H�L � b'��)>= !'&:(�!BL�(�� � ������,aLXYH�lE�*&2!d= !%=@"-, (�� ,�H1i
$�"%&2����.	�a"K)�!BlE9A!BL���LB= � � i 3�Y��� lK"d(���
 < (��*L�!-=@"%(�!C9�!B&
 . � 0><����X�*,
LpYH�lE��&2!K(��
= !��%��L��?��Lf�*,�,�H�$�"%& � .

68H�"-L�(�!F� �ElE!1(���,�"-LN� 3��2= ��lK"-�X� ��= !'lK"%Le��L�)*H��*LB=@"](�!B�d)*!BL�)���91= !B�#GIH�L�(�"�i
lE��L'=@"%,�����
�,u"%�~)�!'L�(�3O)�3�!BL����aDK,�!'�~�>b'��LB= !B�7. ��H���� ��$'��L���& "%LK"#9�"%&�= 3�&\(���,u"%�~)�!'L�(�3ci
)�3O!BL����60>. � "-�#&2��(����d(��C� �t= &23;&2�*9�&2�*�{�*LB=@"%L�,�"%�#)�!'L�(�3�)*3�!BL����X)�!'lE!f,�H�$�"%&2���XDe,�!B�
�>b'��LB= !'�#)�!BlE!E= & "%L�� 3�)�3O!BL�����. �:L�"�= & "-L��{3O)�3�Y!BL�.��>bB�*LB= !�0�= 3���L��5H�Lq)�3��*&�= !hLpYH�lE��&2!
(��?,�H�$�"%&2�*�+(��:��L'= & "%(�"|D��@"%,�3�(�"�<�,�"%�0)�H�"%,����0&2��9�&2��� ��LB=@"-LE,�"%�09�&2�*)�!BL�(�3�)�3�!'L���� D�,�"%�
9A!B�2= )�!BL�(�3�)�3O!BL����~(���, �tbB��L'= ! &2�*�{9A��)>= 3^b-"-lE��LB= �B.

�+,�)�!BlE9A!B&�=@"%lE3O��LB= !:(��WldH�) 7�!'�+� 3��2= ��lK"%��� ��9�H���(��:(���� )�&23OQ�3O&
��L5=�Y�*&2lE3�L�!B��(��
,�!'�\���2=@"%(�!B�?(���,�� 3��2= ��lK"�DC�{H��?)�"%l Q�3�!B��.��+Ls,�"%�\&2��(����W(��P�a�>= &23 <�9�"-& "d� 3�ldH�,�"-&~��,
)�!'lE9�!'&�=@"%lE3���L'= !�(�3�LWY"%lE3O)�!�(��`H�L5� 3��2= ��lK"�<jH�L����2=@"%(�!�! ' �-y�,��;(��?,�":&2��(�)�"%l Q�3u"
(��#"%)*H��*&2(�!�)�!BLs,�"%�`� 3�$BH�3��*LB= ���\&2��$',�"%�\(��X= & "%L�� 3�)�3�Y!'L�


� .?/1�p(�3�)*� ��H��pH�L�"d= & "%L�� 3�)�3%Y!BL % ���2=AY"d7�"%Q�3�,�3c=@"%(�"X�{3�)j"%(�"P,�H�$�"%& � (��#��LB= & "%(�"
(�� % = 3���L��X"-,�lE��L�!B� 7&. � ��% 0px 
��%w��'��<�(�!BL�(�� 7&. � ��% 0>.~���`��, 9A��� !d(���, "%&2)�! (��
� " % .

��.?�:L�"�= & "-L��{3O)�3�Y!BLC7�"%Q�3�,�3c=@"%(�"P9�H���(��5!KL�!h(�3�� 9�"%& "-&2�{� .�(���9A��L�(�3O��L�(�!K��L���H��
�>b'��LB= !5= !BlE�X!�L�!���,�,�H�$�"-&X0>.

"�.?�:L (�3�� 9�"%&2!F(��fH�L�"g= & "-L��{3O)�3�Y!BLe7�"%Q�3�,�3c=@"%(�" % &2��ldH��>b'� 7&. � ��% 0]x 
��%w��B� (��
)�"%(�"#,�H�$�"-&~(�����LB= & "-(�" � (�� % <�DC"%$'&2��$�"XH�L 7#. % �!� 0Xx 
��%w��'�\9�!B&\)j"%(�"p,OH�$�"%&
(��p�@"-,�3�(�" � (�� % <�(�!'L�(���7&. % �!� 0����?��,�9A��� !5(���,�"%&2)*!5(�� % " � .

�a"%�a= & "%L�� 3�)�3�!'L��*����H���L�!�= 3���L���L ,�H�$�"-&2���a(��;�*LB= & "%(�"�� �`,�����,�,�"%lK"XxIy��� 0��3,��3
�Aw�0
$$*�w��Ax w�.e�WL�"]= & "-L�� 3�)*3�Y!BLqGIH���LB= �f� 3��*lE9�&2�K���2=AY"]7�"%Q�3�,O3^=@"%(�"�.�� !'&5!%= &2!q,�"-(�!gH�L�"
= & "-L�� 3�)*3�Y!BLE� 3�LK,�H�$�"-&2���`(��p�@"-,�3�(�"X)�!BL�� H�lE��= !	�-��L��*<�9���&2!EL�!5,�!'�`9�&2!1(�H�)��B.

�B�



/1�p(�3�)*����H��#7�"�DfH�Lg"%H1= !1)�3�)�,O!�<')�H�"%L�(�!EH�Ls9�"%&?(�� L�!1(�!B��<1H�Lf,�H�$�"%& � DCH�L�"
= & "-L�� 3�)*3�Y!BL % <A)�H�lE9�,���Ls)�!BL�
 � �����*LB= & "%(�"5D]�@"%,O3�(�"P(�� % .��WL�"E&2��(g(�� )�"%&2�*)��#(��
"-H�= !1)*3�)�,�!'�~� �X(��*L�!'lE3�L�"p&2�*(f� 3�lE9�,��B.

�:Lf�kR2��lE9�,�!d(��#H�L�" = & "%L�� 3�)�3�Y!'L � �#ldH����2= & "d�*Lf,�"#��$'H�& "+��. � . �0Lf���2=@"d��$BH�& "
� � ldH����2= & "E��,
&2�*�{H�,^=@"-(�! 9�"-&2)�3�"%,a(���,�)�!BlE9A!B&�=@"-lE3���LB= ! 9�!BQ�,�"-)�3�!'L�"-, (��dJ�!'&2&2!B�:D
)�!'L���R2!B��<�(�!BL�(��d)�"-(�"EJ�!'&2&2!h7�"-ldQ�&23���LB= !K(���QA�d)�!'lE��& "E)�!'L��kR2!B��9�"%& "K�@"j= 3��2GM"-)���&
� H]"-9��>= 3c= !�.?�a!1(��*lE!B�?!BQ�� ��&�b-"%&���H��d,�"P= & "-L��{3O)�3�Y!BL % = 3���L�� �5,�H�$�"%&2�*��(�� ��LB= & "%(�"
+ � 9�"-& "h,�!'�XJ�!B&2&2!'�X7�"%ldQ�&23��*LB= !B��Dq!-= & "h9�"%& "C,�!B�X)�!'L���R2!B� + <�DqH�L�!](��5�@"%,O3�(�"
. � 9�"-& "d��,�J�!'&2&2!dGI��,�3OJ��M0>.

Zorro hambriento 

Zorro feliz 

Conejos 3

Zorro hambriento 

Zorro feliz 

Conejos 3

a)

b)

�a3�$BH�& " ��. � 
+�M,�H��2= & "%)�3�Y!'LE(��pH�L�"5&2��$',�"P(���= & "%L�� 3�)�3%Y!BL�.

�+L#,�"~��$BH�& " ��. � "�<�� �0ldH����2= & " ��H��~7�"tDp(�!'� J�!'&2&2!B� DX)�H�"�= &2!�)�!'L���R2!B� (�3�� 9A!BL�3�Q�,�����<
9A!B&?,�! ��H�� ,�"P= & "%L�� 3�)�3%Y!BL % � �#7�"%Q�3�,�3c=@"�.8����� 9�H�Y���?(�� ��H�� % � �p(�3�� 9�"%& "�<�,�"dlK"-&2)�"
� �E)�"-ldQ�3�"C"%, ��H��E� �EldH����2= & "f�*L�,�"K��$'H�& ":��. � Q�<�Dq,�" = & "-L��{3O)�3�Y!BL % D�"]L�!]���2=AY"
7�"%Q�3�,O3^=@"%(�"�. � ! ��H��5� 3�$BL�3^��)�" ��H��5(���� 9�H`Y���#(�� ��H��5� �57�"h9�&2!1(�H�)*3�(�!h��,8�>bB�*LB= !�<
��H���(�" � )�!BL���R2!�<1H�LfJ�!'&2&2!57�"%ldQ�&23��*LB= !PDCH�LfJ�!'&2&2!5GI��,�3�J'.

m�Q�� ��&�b'��lE!'� ��H��:,u"%�+= & "-L�� 3�)*3�!BL�����"%� H�lE��L ��H��W)�"%(�"X,�H�$�"-&
9�H���(���"-,�lK"%)*��L�"%&
H�LFLXYH�lE�*&2!E3�,�3�lE3 =@"%(�!P(�� = !	�-��L��*< ����(���)�3O&�<�� � "%� H�lE� ��H�� )�"%(�"E&2��(F(��5�a�>= &23+�*�
H�L�"d&2��(C(��p)j"%9�"%)�3O(�"-(E3�L1��L�3c=@"�.�/13�LC��ldQ�"%&2$'!�<���Lhl H�) 7�!B�`)�"-� !B�`(��XlE!1(��*,�"%)�3%Y!BL
���?9�&2�>GI��&23�Q�,��?= ��L���&?H�Ls,�YZ lE3 = �?� H�9���&23�!'&\9�"%& "d��, LXYH�lE��&2! (�� x 
��%w��'����H��#�{�|9�H���(�"

� �



"-,�lK"%)��*L�"-& )�"-(�"W,�H�$�"%&�. S ���2=@"%��&2��(����+� �`,����a)�!'L�� 3�(���& "?)�!BlE!|&2��(����
(��`)�"-9�"-)�3�(�"%(
��L�3^=@" De� �E(���L�!%=@"-LN)*!BlE! . ���;� 
 � 0><�(�!BL�(�� 
 � &2��9�&2��� ��LB=@"],u"hlK"%&2)j" 3�L�3�)*3�"%, <
Dq)�"-(�"f,�H�$�"-&X(�� � (��E,�"s&2��(N= 3O��L��K"%� !1)�3�"-(�!KH�L�"])�"%9�"-)�3�(�"%(Fl Y"��13�lK"E(�� � . � 0
= !��%��L���.\��"%& " ��H�� H�L�"d= & "%L�� 3�)�3�Y!'L % (��#H�L�"5&2�*(f(��P)j"%9�"%)�3O(�"-(E��L�3^=@" �{�#7�"%Q�3�,O3^= �
� �W"%$B&2�*$�"�,�"dy2w )��+�Pw�0txuy��3,�x �)�BwXxIy��/�10��3,��	�
� � <B�*LE,�"�)�H�"%,�(��:(���QA��)�H�lE9�,�3�& ��H��W)�"%(�"
,�H�$�"%& � (��#�@"%,�3�(�"�<BL�!5�>��)���(�"d� Hf)�"-9�"%)�3�(�"-( �J. � 0;(���� 9�H`Y���?(��#(�3�� 9�"%& "-& % .

�1��� � ���/��� �8� � ��� � � ��� ��	 � ��� � ��� � �
������� ���
��������

�a"%�|&2��(����#(���� �t= &23~� �d9�&2���2=@"%Lq9�"%& "K,�"ElE!1(���,�"%)*3�Y!BLC� 3
� �d)*!BL�!1)��d,u"��*�k= &2H�)>= H�& "
)�"-H�� "�i �tbB��L'= !	�:(�� H�L]� 3��2= ��lK"pDs� �PH1= 3�,�3OJ�"P9�"%& "5(��>��L�3�&W��,alE!1(��*,�!�. ��!B�:,OH�$�"%&2���
&2��9�&2��� ��L'=@"%Lf)j"%H��@"%�`!5)�!'L�(�3�)*3�!BL�����<-Dh,u"%�~= & "%L�� 3�)�3O!BL����\�>b'��LB= !'�*.

�+Ld� 3��2= ��lK"-��(�!BL�(��;� �\)�!'L�!1)��\,�"��*�k= &2H�)>= H�& "X)�"-H��@"�i �>b'��LB= !�<�,�"-�
&2��(�����(��?� �>= &23
&2��� H�,^=@"-LF�{�*&XH�L�"C�>�1)���,O��LB= �d7���&2& "-lE3���LB=@"K9�"%& "C���2=@"%Q�,���)��*&:H�L�lE!1(���,O!E(���(�3O) 7�!
� 3��2= ��lK"�.��+L#���2=@"?&2��9�&2��� ��LB=@"%)*3�Y!BL�$'&�Y"j��)�"�<�,�!B� L�!1(�!'���{!'LX,�H�$�"-&2������H��\&2��9�&2��� ��LB=@"-L
)�"-H�� "-�`!5)�!BL�(�3�)�3O!BL�����<%DC,�"-�\= & "%L�� 3�)�3�!'L��*�~�>b'��LB= !B��. �a"%�?&2��(����:(��#�a�>= &23alE!1(��*,�"%L
� 3��2= ��lK"-�
(�3�LWY"%lE3O)�!B��(�3�� )�&2�>= !B��.��+LK���2= ��!'&2(���LE(���3�(���"%��<',�!B�8�>bB�*LB= !B�\� ��$'��L���& "%L�<
��LCH�L�"59�"-&�= �#,�!1)�"%,�(���,����2=@"%(�!E"-)>= H�"%, (���, �{3O�k= �*lK"�<�)*!BlE!#b-"%&23�"-Q�,O���`(�3O�{)*&2�>=@"%��.

�:L�"f&2��(�(��K�a�>= &23`���dH�L�"f���2= &2H�)>= H�& "]lK"j= �*l Y"j= 3�)�"�<���H��K9��*&2lE3^= �EH�L�"s&2��&2�>i
� ��LB=@"-)�3�Y!'LF$B&�Y"j��)�"�<���Lq(�!BL�(��E� �53�L�)�,�H1D'��Lq,�!B�X��,O��lE��LB= !'��
|,�H�$�"-&2����= & "%L�� 3�)�3�!'L�����<
"-&2)�!B�\DK= !	�-��L���<���LfH�Lf(�3�"-$B& "-lK" ��H��X= 3��*L��XH�L�"d� 3�LB=@"��13���.

2 ��!B�~,�H�$�"%&2���0�{!'LE,�!B�0��,���lE�*LB= !B�09�"-� 3^bB!'�+(��:,u"|&2�*(E(��|� �t= &23�D�<*R2H�L'= !P)�!'LE,�!B�
= !	�-��L���<��{�XH1= 3�,O3�J�"%LE9�"-& "dlE!1(���,�"%&8,�!B�`���2=@"%(�!'��(���, � 3��2= ��lK"�.

2 �a"%�:= & "-L�� 3�)*3�!BL����W�{!'L],�!'����,���lE�*LB= !B�|"%)>= 3^b'!B�W(��5,�"E&2��(F(��5�a�>= &23 <ADF&2��9�&2�>i
� ��LB=@"%Ls,�"%�W"%)*)�3�!BL����`(��#H�L]� 3��2= ��lK"�. �+�2=@"%�|"%)�)*3�!BL����`!B&23O$B3�L�"%LK)�"-ldQ�3�!'�\��L
��,����2=@"%(�!5(��X,�" &2��(�.

2 �+,�)�!BL�R2H�LB= !K(��d,�H�$�"-&2����<1= & "%L�� 3�)�3�!'L����;DN"%&2)�!'��� 3�Lh��L�3^= !'��D]�*�k=AY"�= 3�)�!'�*.���!
��H��#3�L�(�3O)�"���H��#��,�� 3��2= ��lK"XL�!59�H���(��X= ��L���&�lK"-�`)�"%H��@"%�\DC�>b'��LB= !B� ��H��#,�!B�
��H��#!B&23�$'3�L�"%,�lE��L'= �;= 3��*L��X&2�*9�&2�*�{�*LB=@"%(�!B�?��Ls��, lE!1(���,�!�.
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2 �+,�)�!BL�R2H�LB= !�(��\= !	�-��L��+D lK"%&2)j"%�a9�H��*(��*L5)�"%l Q�3�"%& (�H�& "%L'= ��,�"W��R2��)�H�)�3�Y!'L#(��
,�":&2��(�<'(���� )�&23�Q�3���L�(�!�,�"-�
)�"-& "%)>= �*&�YZ �k= 3O)�"%� (�3�LWY"-lE3�)�"%��(���,1� 3��2= ��lK"?lE!1(���,�"%(�!�.
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�+� �X(���QA�X(�3O�{9�"-& "%&`9�"%& "P= & "-L��2GI!'&2lK"%& 
 � ��L 
�j. S (���l Y"-�;(����(� ) � � ��= 3��*L�� ��H��
��,0)�!BL�R2H�LB= !C(��5��)�H�"%)*3�!BL����X"-,�$B�*Q�& "-3�)�"-��,�3OL��j"%,���� ��.�"�= 3O��L��5H�L�"K� !B,�H�)�3%Y!BL �a<���YZ D
� !B,O!P��YZ < � 
 �*��!'&�= !B$B!'L�"%,�"d)j"%(�"P� !B,OH�)*3�Y!BL ) (��#���2= �X�{3O�k= �*lK"p7�!BlE!'$B��L���! 


� ) �  . ��. & 0
/1��"%L��p��,�& "-L�$B!5(�� �d<1DC,�" �{3O$BH�3���LB= �|9�"-&�= 3�)�3�Y!'LE(�� S

A11

A21

A12

A22
A =

m-r

n-r

r

r

(�!BL�(�� � 3 � ���XH�L�" lK"�= &23�J#)�H�"%(�& "%(�"EL�!h� 3�L�$'H�,u"%&`(��d!B&2(���L	��.#�WLF)�!BL�R2H�LB= !C(��
. � � � 0~� !B,�H�)�3�!'L����+,�3OL��j"%,�lE��L'= �;3OL�(���9A��L�(�3���LB= ��� ) 9�"-& " ��. & � ��9�H���(��X(�"%&\)�!'lE!
,�!'�7. � � �D0;&2�*L�$',�!BL����`(��X,�"d� 3�$'H�3���LB= �WlK"j= &23�J�
�d(�� . � � �D0 ( � ��,���lE�*LB= !B�


� � � ��� 
 � � � 3+3 . � � 3 � 0  3 �
(�!BL�(�� ��� ���:,�" lK"j= &23�JX3O(��*LB= 3�(�"%(K(��#!B&2(���L�� � � � ��.��W!%= �	��H�� ��
 �� �0 <�,�!
��H�� ��H�3��*&2��(���)�3�&\��� ��H��X��, �*�{9�"-)�3�!XbB�*)>= !B&23�"-,�!'Q�= �*L�3O(�! 9�!'&`,�!B�~b'��)>= !'&2����&2�*L�$',�Y!BL
(�� � ���#!'&�= !B$B!'L�"%,0"%,+�*�{9�"-)�3�!EbB�*)>= !B&23�"-,+!'Q�= �*L�3O(�!C9�!'&#,�!B�:b'��)>= !'&2��� &2��L�$B,�Y!'LF(��

���. �a" lK"�= &23�J�
��K)�!B&2&2��� 9A!BL�(��5"K,�" lK"�= &23�J (���)�3�&2)�H�3^= !EGIH�L�(�"-lE��LB=@"-,
9�"%& "K��,
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)�"-� !5(��P$'& "jGI!B�WlK"%&2)�"-(�!B���(�  � . S 7�!B& "�<�,u"d)�!BL�(�3�)�3%Y!BLC(�� ��H�� � 
 � ��"5!B&�= !'$B!'L�"-,
"d)j"%(�"d� !B,�H�)�3%Y!BL59�"%& " � ) �  ��������H�3^b-"%,��*LB= �#"d,�" �{3O$BH�3���LB= �|)�!BL�(�3�)�3�Y!'L�



�� � 
 �  
S �%YZ <�� 3 
�#���#"%,�)j"%L�J�"%Q�,��#(���� (�� 
 � < ��LB= !BL�)��*�X��, b'��)>= !'&X)�!B&2&2�*�{9A!BL�(�3���LB= � �q(��
)�!'LB= ��!5(��X(�3�� 9�"%&2!'�*<�(���Q��#�>�13O�k= 3O&~Dh� ��&`b?Y"-,�3�(�!�.

��������� � .� *60�, */)+; #%� � � # 5%*/*6,/."�0 "�#%� ; */"1��� "<;:, *6,/."10
�:L�"f�*�k= & "�= ��$B3u"f9�"%& "fGM"%)*3�,�3^=@"-&���,`"%LWY"-,�3�� 3���<��*�d&2��(�H�)�3�& ��,`� 3��2= ��lK"f"fH�L�lE!1(���,O!
l Y"-�~� 3�lE9�,��`��,�)�H�"-,�9�H���(�"P)�!'L�� ��&�b-"-&\� H��`9�&2!B9�3��*(�"-(����\(��X"%LWY"%,O3�� 3���.��a"%�~=�Y�*)�L�3�)�"%�

(a)

(d)

(b)

(c)

(e) (f)

�a3�$BH�& " ��.(� 

��& "%L��2GI!B&2lK"-)�3�!'L��*� ��H��#)�!BL�� ��&�b-"%LC9�&2!B9�3���(�"-(��*�;(�� "%LWY"-,�3�� 3��

9�"%& "]= & "-L��2GI!'&2lK"%&dH�L lE!1(���,�!N"%Q��2= & "%)>= !e"FH�L lE!1(���,O!]l Y"%� &2�>��L�"-(�!�<~�*L H�L�"
GI!'&2lK"�R2��&�Y"-&���H�3�)�"�<�� �X9�H���(���LsH1= 3�,�3�J�"-&~)�!'lE!d��YZ LB= ��� 3���.
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�
�13��2= ��L�ldH�)@7�"-�P=�Y��)*L�3O)�"%� (���= & "-L��kGI!'&2lK"%)�3%Y!BLq9�"%& "f&2��(�����(��C�a�>= &23 . �:!F�*�
(�3^G YZ )�3O, b'��& ��H��f,u"%� �{3O$BH�3���LB= �*�P� ��3�� !B9A��& "%)�3O!BL���� )�!BL�� ��&�b-"%LU,�"%� 9�&2!'9�3���(�"%(���� (��
"-)�!%=@"-lE3���LB= !�<%� ��$'H�&23�(�"%(EDs"%)>= 3^b-"-)�3�Y!'L���� � .

�a"8��$BH�& " ��.��8l H����2= & ";(�3��2= 3�LB=@"-��= & "-L��2GI!'&2lK"%)�3�!'L���� ��H��8)�!BL�� ��&�b-"%LX9�&2!'9�3O��(�"%(����
(��#"%LWY"-,�3�� 3��~� ��$?YH�LK,�" ��� 9���)�3c��)j"%)�3�Y!'L5��Ls)�"%(�"d)�"-� !�.
� ��H�� 3�Y!BLC(��XH�L�"5� ��&23O��(��p,OH�$�"%&2����.
6 ��H�� 3�Y!BLK(��#H�L�"d� ��&23O�X(���= & "-L��{3O)�3�!BL�����.
� ��H��{3%Y!BLC(��X,OH�$�"%&2���`9�"%& "-,���,�!'��.
� ��H�� 3�Y!BLK(��X= & "%L�� 3�� 3�!BL����~9�"-& "%,���,u"%��.
	 �+,�3OlE3�L�"%)�3jY!BL5(�� "%H1= !%i )�3�)*,�!B�0(��#,�H�$�"%&2����.
� �+,O3�lE3�L�"%)�3jY!BL5(��#"-H�= !-i )*3�)�,�!'�~(��|= & "-L��{3O)�3�!BL����

�1��� � � � ������	����� ��� ���	������

�a"%�|&2��(����#(�� � �>= &238�{!'LFH�L�"K7���&2& "%lE3O��LB=@"KlK"j= ��l Y"�= 3�)�" ��H��5L�!'�X9���&2lE3^= � 7�"%)��*&
lE!1(���,�"-)�3�!-L�D5"-LWY"%,�3�� 3���(��`� 3��2= ��lK"%�a)�H1D�"X���2= &2H�)t= H�& "X���2=�Y�`�>�19�&2���@"-(�"��*Ld=�Y��&2lE3�L�!B�
(��C)�"%H��@"ji �>b'��LB= !�. �a"-�d&2��(����E(��s� �>= &23?� !BL�H�L�"F���2= &2H�)>= H�& "N"-,�$B�*Q�& "-3�)�" � � �
. ��� ��� ��� � 0><�)�!'LX,�H�$�"-&2����<>= & "%L�� 3�)�3O!BL�����< GIH�L�)�3O!BL���� (��~��L'= & "%(�";DX�@"-,�3�(�"�<@DXlK"%&2)j"%��.
�a"%�0&2��(����~(����a�>= &23�=@"%ldQ�3*Y�*Ld9�H���(���L5(��>��L�3�&2� ��)�!'lE!XH�L5= 3�9�!X9�"%&�= 3O)�H�,�"%&�(���$'& "jGI!
)�!'L (�!'� = 3�9A!B�C(��FL�!1(�!'��
�,�H�$�"-&2���ED = & "%L�� 3�)�3�!'L��*�*. � !'�h,OH�$�"%&2���E= & "-L�� 3�)*3�!BL����
GI!'&2lK"%L�,�"q9�"%&�= �F���2=AY"�= 3�)�"F(��],�"q&2��( (��F�a�>= &23 <`D ,u"%�5GIH�L�)�3�!BL�����(��F�*LB= & "%(�"ND
�@"%,O3�(�"WDC,�"-�`lK"%&2)�"-�8GI!'&2lK"%LK,�" 9�"-&�= �#(�3OL:Y"-lE3�)�"X(��#,�"P&2��(�.

�a"59�"-&�= �pGIH���&�= �#(�� ,�"%�?&2��(����:(�� � �t= &23 � !'Lf� H]"�D1H�(�"E9�"-& "E"%L�"%,O3�J�"%&8(�3cGI��&2��L1i
= ��� 9�&2!B9�3���(�"-(��*�p(��EH�L�� 3��2= ��lK"�< ���2=@"-�p9�&2!'9�3O��(�"%(����#� !BL�
 "%,�)j"%L�J�"%Q�3�,O3^(�"%(�< "%)�!-i
=@"-lE3���LB= !�<�"-)>= 3^b-"�<j&2�>bB�*&2�{3OQ�3O,�3�(�"%(?D#���2=@"%(�!:3�L�3�)*3�"%, < )*H�Q�&23�&�<�9A��&2� 3��2= ��L�)�3�"�<>(�3��2=@"%L�)�3u"
� 3�L�)�&�Y!'L�3O)�"�<�D�� ��H�3�(�"%( ��LB= &2�W!%= & "%��.��a"%�8&2��(����~(��:�a�>= &23�= 3���L���Ld(�3��2= 3�L'=@"%�
=�Y�*)�L�3�)�"%�
(��E"-L:Y"-,�3�� 3���<�,�"%� ��H��K" ��H�3~� �57�"%Le(�3�� )�H1= 3�(�!h� !BL�
eY"-&2Q�!',+(��K"%,�)j"%L�J�"%Q�3�,O3^(�"j(�<���L1i
GI! ��H��X(��#lK"j= &23�J|(��X�*)�H�"%)�3�!'L����\D =�Y�*)�L�3�)�"%�`(��X&2��(�H�)�)�3�Y!'Lh!�(��*�{)*!BlE9�!'� 3�)�3�Y!'L�.

�:L�"pQ�H���L�"#3�LB= &2!1(�H�)�)�3�Y!'L5"#,�"%�0&2��(����`(��|� �t= &23�DE� H��~lE��)�"-LaYZ �{lE!-�a(��X"%LWY"%,O3�� 3��
� �X9�H���(���Lf��L�)�!'LB= & "%&?��L � � < ��< �!/�� D ���5� � .

�a"%�~&2��(����8(��|� �t= &23�= 3��*L��*L5� H59�&23�L�)�3�9�"%,19�&2!BQ�,��*lK"�)�H�"%L�(�!XlE!1(��*,�"%L � 3��2= ��lK"%�
$'& "%L�(�����< (���Q�3�(�!f" ��H�� ,u"h&2��(e(���b�H��*,^bB�E)*!BlE9�,���R "5De(���lK"%� 3�"-(�!K�>��= ��L�� "�.s� !'&

� &



!-= &2!�,�"-(�!�<\9�"%& "�"%9�,�3�)�"-&d&2��(����C(��q� �t= &23X"�l H�)@7�!B�K9�&2!BQ�,���lK"-�5��� 9��*)�YZ ��)�!B��<~�*�
L���)��*� "-&23�! "%9�,�3�)�"-&2,��`&2���2= &23�)�)�3O!BL����\!57�"%)*��&2,��:�t��= ��L�� 3�!BL����?"%, lE!1(��*,�!#!B&23�$'3�L�"%, . �+L
��,�� 3�$BH�3��*LB= �\)�"%9
YZ = H�,�!�� �?(�3�� )�H1= ��LE,�"%�0)�,�"-�{�*�
9�&23�L�)�3�9�"-,�����(��W&2��(����\(����a�>= &23 + ��H��
3�L'= ��LB=@"%L�&2��� !B,^b'��&����2= �:9�&2!BQ�,���lK"?D ��H��?7�"-)���L5�t��= ��L�� 3�!BL����8"%,�lE!1(���,�!�!'&23�$B3�L�"-, +
D�,�"%�07��*&2& "%lE3���L'=@"%�+(��?� !%G�=�?"-&2� ��H�� ��H��W� �;= 3��*L��*LK"%)>= H�"%,OlE��LB= �\9�"%& "#H1= 3�,�3�J�"-&2,�"��*.
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 � 
 � 
 � � 
 � � � ��
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6\H�"%L�(�!:� �`"%9�,�3�)j"%L�&2��(�����(��?� �>= &23�"?9�&2!BQ�,���lK"-����� 9���)�YZ ��)�!'��<>����L���)����@"-&23�!�&2�j"%,�3�Jj"%&
&2���2= &23�)*)�3�!BL����W!f"-$B&2��$�"%&WL�H��>b-"%�X9�&2!B9�3��*(�"-(����X"K�{H��X��,O��lE��LB= !'�).�,�H�$�"-&2����<�= & "-L��{3ci
)�3O!BL�����<%= !��%�*L��\DC"-&2)�!B�60>. S )>= H�"%,OlE��LB= �B<'� ��7�"%LK(����@"%&2&2!B,O,�"%(�!XH�L�"P$B& "-LEb-"%&23���(�"-(
(��h= 3O9�!B� (��f&2��(����E(��]�a�>= &23 <8D�,�"-�d7���&2& "%lE3O��LB=@"%� (��f� !%G�=�?"%&2� ��H��]� �hH1= 3�,�3OJ�"%L
9�"%& "ElK"-L��kR "%&2,�"-�*<����2=AY"%L]!'&23���LB=@"-(�"-��"5= & "%Q�"�R "%&WH�LF�AY!',�!d= 3�9A!E(�� &2��(�< !K� �P�*L�GI!-i
)�"-L5"���� 9A��)�3�"-,�3�J�"-& H�Ld= 3�9�!X(��?� 3�lE9�,�3^��)�"�)�3�Y!'LX!X(��W"%LWY"-,�3�� 3���.��0�k=@"��*�{9A��)�3�"-,�3�J�"-)>3�Y!BL
,�3OlE3^=@"X"%,AH�� H�"%&23O!P9�"%& " ��H��X&2��"%,�3O)��:"-,�$BH�L�"#�>��= ��L�)�3�Y!'L�<1!d&2���2= &23�)*)�3�Y!BL�<�"P,�" &2��(C(��
�a�>= &23?9�"-& "FlE!1(��*,�"%&#,�"-�d9�&2!B9�3���(�"-(��*�d(���,?�{3O�k= �*lK" ��H��f� �C(���� ��"%L�. �+�2=@"N����,�"
9�&23�L�)�3�9�"-,�lE!-= 3^b-"%)�3%Y!BL ��H���= ��L���lE!'�`9�"-& "P)�!'L��k= &2H�3�&\H�L�"d7���&2& "-lE3���LB=@" ��H���= ��L�$�"
)�"-9�"%)�3�(�"-(��*�\(��X�t��= ��L�� 3�Y!BLC(���� (��X� H��?L�3cbB��,O���`Q:Y"-� 3�)�!B��.

�+L��*�k= �E)j"%9aYZ = H�,�!K�{�E(�3�� )�H1= ��Lq,�"-�#)�"%& "-)>= ��&�YZ �2= 3�)�"-�:(��E,�!B�#(�3��2= 3�LB= !'��= 3�9�!'�#(��
&2��(����|(�� �a�>= &237+ 9�"%& "E3�(���L'= 3^��)�"%&?� H��|9�H�LB= !'��)�!'l YH�L����`D](�3^GI��&2�*LB= ��� + <�,O!E)�H�"%,
L�!B� 9��*&2lE3^= 3�&�Y"h�*�k=@"-Q�,���)���&#H�L�lE!1(���,O!fQ�"%� �E(��K&2��(�(��C� �>= &23 < ��H��C9�H��*(�"f= �*L��*&
)�"-9�"%)�3�(�"-(��*�\(��X�t��= ��L�� 3�Y!BLC9�"%& "dlK"-L��kR "%&\(�3��2= 3�LB= !'�8= 3O9�!B�`(��#&2��(�����.

�1��� � &� � � ��� �
����������� ��������

S )t= H�"-,�lE��LB= �'<+� �f7�"-L (��*� "-&2&2!B,�,u"%(�!]H�L�"�$B& "-L�b-"%&23O��(�"%( (��f= 3�9A!B�d(��]&2�*(��*�E(��
�a�>= &23 .�9�"%& " 9�!1(���&`"-9�,O3�)�"%&2� �?"#9�&2!'Q�,���lK"%�8��� 9���)�YZ ��)�!'�60 DK�>��3��2= ��LE(�3��2= 3�LB=@"%�8)�,�"%� 3^i
��)�"-)�3�!BL����|9�"-& "f��,�,u"%��<��*L����2= �5(�!1)�H�lE��L'= !�<�� �5H1= 3�,�3OJ�"E,�"h(���� )�&23^=@"K9�!'& � 3�,�b . (�.
S "-,��2= ��� � � .��+Lq���2=@"�)*,�"%� 3^��)�"-)�3�Y!'L � � (�3��2= 3�L�$BH���Lf,u"%�:&2�*(��*�X(�� Q�"jR2!EL�3^b'��, .�&2��(����
,�H�$�"%&@n*= & "-L��{3O)�3�Y!'L 0+DN,�"%�W�>��= ��L�� 3�!BL����Wl Y"%�W)�!Bl H�L���� .�)�!B,�!'&2��"%(�"-�*<����2= !1)aY"%�2= 3�)�"-�;D
R2��&�Y"-&���H�3�)�"-�10>.
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�����<��� � � #%� ; #%� � �69 � , *6 .)+;:, */)+;
�a"%�\&2�*(��*�;(��X�a�>= &23 )*,�Y"%� 3�)�"-�
lK"-LB= 3���L���LE,u"p���2= &2H�)>= H�& " ��H��X� �W7�" lE��L�)�3�!'L�"-(�!X��L
,�" ���>��L�3�)�3�!'L � <�(��X,u"P� ��)�)�3%Y!BL � .���.0��!BL�(���,�"#&2��(s���`H�LC$B& "�GI!dQ�3�9�"%&�= 3c=@"p)�!'Lh(�!'�
= 3�9A!B�0(��|L�!1(�!'��

"%&2)�!'�+D5= & "%L�� 3�)�3O!BL�����.��+�2= !'�~L�!1(�!'�~���2=AY"%LE)*!BL���)>=@"-(�!'�~��LB= &2�|��YZ "
= & "�b;Y���\(��|"%&2)�!'�,+ )�!BLE,�"�&2�*$B,�"X(�� ��H���H�LK,�H�$�"-&+L�!#� ��"pH�L�"#��LB= & "%(�"XDE�@"%,�3O(�"W(��
H�L�"P= & "%L�� 3�)�3%Y!BL-+ . � !'�:"-&2)�!B�`(��>��L���L],�"-�\GIH�L�)�3O!BL����`(��p�*LB= & "%(�"dDC�@"%,�3�(�"#,�"d&2��(�.
��!B�?,�H�$�"-&2���`= 3���L���L]"-� !1)�3�"%(�!'�\��,���lE��L'= !B�`,�,�"-lK"%(�!B�~= !��%��L���. ��!B�`= !	�-��L���(��>��L���L
��,8���2=@"%(�!](��K,�"h&2��(eD�� �EH1= 3�,�3OJ�"%LF9�"%& "s���2=@"%Q�,���)��*&X,�"%�#)�!'L�(�3�)*3�!BL����X(��K(�3�� 9�"-&2!
(��dH�L�"E= & "%L�� 3�)�3�Y!'L + ���2=@"C"%)�)�3%Y!BLflE!1(�3^��)�"5�*,
���2=@"-(�!K(��5,�"E&2��(�< 9�!B&|,�! ��H��5,�!B�
= !��%��L��?(��>����L���Lf,�"-�`)�"%& "-)>= ��&�YZ �2= 3�)�"-�~(�3�LWY"%lE3�)�"-�+(���,�� 3��2= ��lK" + .

�a"%� &2��(����a(��~�a�>= &23�)*,�Y"%� 3�)�"-�1=@"%ldQ�3*Y�*L�� �+,���� )�!BL�!1)��0)�!BlE!\&2��(�����,OH�$�"%&@n�= & "%L�� 3�)�3�Y!'L .
m:= &2!B�8"%H1= !B&2�*�~,����0,�,�"%lK"-LX&2��(���(E(��:�a�>= &23A(��?Q�"jR2!XL�3^b'��, �(�1<<�'< �B� < � "1< � ��< � ��< � /�� <
(���Q�3�(�! " ��H��X,�"%�\lE!1(�3^��)�"-)�3�!-L����+! &2���2= &23�)�)�3�!'L����~7���)@7�"-�:" ,�"#&2��(hL�!53OLBbB!',�H�)�& "%L
l Y"-� ��H���)�!'L�(�3�)*3�!BL����0(��|)�!BL��>�13%Y!BLE(��X"%&2)*!B�~DE��,ALXYH�lE��&2!#(��:= !��%��L�����H��X9�H���(���L
"-,�lK"%)��*L�"-&~,�!'��,�H�$�"%&2����. S ��YZ <'= ��L���lE!B�W"E,�"%�`&2��(����|(�� �a�>= &23�(�� )�"-9�"-)�3�(�"%(E��L�3^=@"
.�,�H�$�"%&2����)�!BL�,�YZ lE3 = �0��L5,�!'� = !��%��L�� ��H��W9�H��*(��*LE"%,�lK"-)���L�"%&X0><j9�H�& "-� .�L�!p)*!BLB= 3��*L��*L
"-H�= !1)*3�)�,�!'�10><�DC!B&2(�3�L�"-&23�"%�".�� 3���, 9A��� !5(��#,�!B�?"%&2)*!B�`��� � 0><�)�!'lE!d� �X(�3�� )�H1= �X��L ��� �
DC��L��(� � � .

�����<� � � � 9 �(0%;:, "10'� ; */"1� .580'� ; #%� � � #%� ; #%� � �69 � ,
�a"%�0&2��(����\(����a�>= &23�)*,�Y"%� 3�)�"-�a9���&2lE3^= �*L5lE!1(���,�"%&a���2=@"-(�!'��<%�tbB��L'= !B��<BD�)�!BL�(�3�)�3�!'L�����<
� 3�L�)�&2!'L�3OJ�"%)�3O!%L�����<�De9�"-& "%,��*,�3�� l5!�<���L'= &2�E!%= & "%� )�"-& "%)>= ��&jYZ �2= 3�)j"%�?(��*,\�{3O�k= �*lK"�.�/�3OL
��l Q�"%&2$B!�<�,�"%�?&2��(����X(�� � �>= &23 ��H��P(���� )�&23OQ���L]�*, l H�L�(�!K&2��"-, = 3O��L�(��*LF"E�{�*&:)�!'l5i
9�,���R "-��D��t��= &2��lK"%(�"-lE��LB= �5$'& "%L�(�����.f[F"-�d"`YH�L�<a,�"-�X&2��(����d(��C�a�>= &23`)�,�Y"%� 3�)j"%��L�!
9A��&2lE3^= ��L],u"�lE!1(���,u"%)�3�Y!'LK(���(�"�= !B�:Dg= 3���lE9�!�.#��"%& "K�{!',�H�)�3�!'L�"-&`���2= �d9�&2!BQ�,���lK"�<
� �:7�"-L 9�&2!'9�H����2= ! ldH�) 7�"-�\�>��= ��L�� 3�!BL�����.��a"%�\�t��= ��L�� 3�!BL����\� ��9�H���(���Ls"%$B&2H�9�"%&8��L
= &2���?)�"�= ��$B!'&�YZ "%��
��>��= �*L�� 3�!'L����`)�!BLK= 3���lE9A!�<�)*!BLC)�!B,�!'&2���~DC)�!BL R2��& "%&���HaYZ "-��.
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�:L 9�H�LB= !e3�lE9�!'&�=@"%LB= �C��L ,�!'�d� 3��2= ��lK"-�P&2��"-,����5�*�E,�"](���� )�&23�9�)*3�Y!BL�(��*,�)�!'lE9�!'&�i
=@"-lE3���LB= !E= ��lE9A!B& "%,�(���,~� 3��2= ��lK"�.d���*Q�3O(�!s" ��H��E,u"%��&2��(���� (��E�a�>= &23\)aY"%� 3�)j"%��L�!
� !BLC)�"-9�"-)����`(��#lK"%L���R "%&~= 3O��lE9�! (��XGI!'&2lK" ��)*H�"-LB= 3^=@"�= 3^b-" ��<�� �X,��#"%$'&2��$�" "%,�lE!-i
(���,�! ��,�)�!'L�)���91= !d(��X= 3���lE9A!�. �a"%�`&2��(����?(�� � �>= &23�)*!BLK= 3���lE9�! 9�H���(���Lf(�3^b13O(�3O&2�{�'<
"q� H�bB��J'<`��L (�!'�E)�,�"-�{�*��
C&2��(����E(��F�a�>= &23�(��C= 3���lE9�!q(��>= ��&2lE3OLaYZ �2= 3�)*! .�!e&2��(����

� �



(��5�a�>= &230&2��$BH�,�"-&2���60;D]&2�*(��*�p(���� �>= &230(��P= 3���lE9A!K���2= !1)aY"%�2= 3�)�! .�!h&2��(����X(���� �>= &23
���2= !1)aY"-�2= 3�)�"%�60>.

�a"�GM"%lE3�,O3�"](��q&2��(����h(��F9A�>= &23X)�!BL = 3���lE9A!�(��>= �*&2lE3�LaYZ �k= 3O)�!F3�L�)�,�H1D'��L "�,�"%�
&2��(����8(��|� �t= &23 ��H��?= 3���L���LE"-�{!1)*3�"%(�"%�aH�L5= 3���lE9A!�(��:(�3�� 9�"%&2!X(��>= ��&2lE3OL�"-(�!���LE� H��
= & "-L�� 3�)*3�!BL�����<-,�H�$�"-&2���`!E"%&2)�!'��.

�a"NGM"%lE3O,�3�"f(��F&2��(����K(��]9A�>= &23�)�!'LU= 3O��lE9�!q���2= !1)aY"-�k= 3O)�!q3�L�)�,�H1DB�*L "�,�"-�5&2�>i
(���� (��h�a�>= &23 ��H��E= 3���L���L�"%� !1)�3�"-(�"-�XH�L�= 3���lE9A!f(��K(�3�� 9�"-&2!]���2= !1)aY"-�k= 3O)�!h�*L�� H��
= & "-L�� 3�)*3�!BL�����<-,�H�$�"-&2���`!E"%&2)�!'��.

����Q�3�(�!E" ��H��#���2= �X= 3�9�!�(��#&2��(g"%� !1)�3�"#H�Lh= 3��*lE9�!d(��#&2�>=@"-&2(�!E9�"-& "d��R2��)�H1=@"-&
H�L�"P= & "%L�� 3�)�3%Y!BLE7�"%Q�3�,�3c=@"%(�"�<-L�!5� �X9�H��*(��#���2=@"-Q�,O��)���&\H�L]"-&2Q�!', (��P"-,�)�"-L�Jj"%Q�3�,^3c(�"%(
D�" ��H��P,�"5�tbB!',�H�)�3�Y!BLCL�!E����(��>= ��&2lE3OLaYZ �2= 3�)j"�. ��!B�:l Y�t= !1(�!'��(�� "%LWY"%,O3�� 3��`"%� !1)�3�"-(�!B�
"]���2= �E= 3�9A!F(��K&2��(������{!'L�,�"-�P)j"%(���L�"%� (��f[F"-& �%!�b <0(�!BL�(��h,�"s9�&2!'Q�"%Q�3�,�3�(�"-(F(��
,�"e"%9�"-&23�)�3�Y!'L�(��FH�L L�H��tbB!��*�k=@"-(�!�(���9��*L�(�� YH�L�3�)�"-lE��LB= �C(��*,:���2=@"%(�!U"%LB= ��&23O!B&�.
�+L � � � � D�� � / � �{�#(�"dH�L�"d�>�19�,�3O)�"%)�3%Y!BLE(��>=@"%,O,�"%(�"#"%,�&2��� 9A��)>= !�.
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�+,W9�&2!BQ�,���lK"](��f=@"-lK"�rL�!���H��]= 3���L���L ,�"-�5&2��(����K(��]�a�>= &23�)�H�"%L�(�!�� �slE!1(��*,�"%L
� 3��2= ��lK"-�;&2�j"%,�����<�� � 9�H���(��#= & "j=@"-&�)�!BLs��,�H�� !E(�� ,�"%�W&2��(�����(��d�a�>= &23AR2��&�Y"%&���H�3�)j"%��.
�+�2=@"-��&2��(����X9�&2!B9A!B&2)�3�!'L�"%L�<�)�!BlE!E� HFL�!Bl Q�&2� ,�!K3�L�(�3�)�"�<�H�L�"XR2��& "%&���HaYZ "5(��5� H�Q1i
&2��(�����.`�WL�"5� H�Qf&2�*(]���:H�L])*!BL�R2H�LB= !E(��p,OH�$�"%&2����<�= & "-L��{3O)�3�!BL�����<�"%&2)�!'���B<�3�L�)�,OH�� !�<
� H�Q�&2��(�����.f���5=@"-,+GI!B&2lK" ��H��K,�"h)�!'L��k= &2H�)�)*3�Y!BLq(��KH�Le� 3��2= ��lK"K$B& "%L�(��B<a� �EQ�"%�@"
��LeH�L�lE��)j"%L�3�� lE!E(��E���2= &2H�)t= H�& "-)�3�Y!'L�(�!B�#!]l Y"-�#9�&2!1)*��� !B��<�&2��9�&2��� ��LB=@"-(�!B�#9�!'&
� H�Q�&2��(�����.~�0"%,���H��B<��*LfH�L]L�3^b'��,�� �X(�"5H�L�"5(���� )�&23�9A)�3�Y!BLE� 3�lE9�,��W(��p,O!B�?9�&2!1)*��� !B��<
DF�*LF!%= &2!fL�3^b'��,���H���&2��lE!'�X(�"-&�H�L�"h(���� )�&23�9A)�3�Y!BLsl Y"%��(��>=@"-,�,�"-(�"5(��5� HF)�!'lE9�!'&�i
=@"-lE3���LB= !�.

�a"%���>��= ��L�� 3�!BL�����":9�"'"%&�= 3�&a(��aR2��& "%&���H
YZ "-�a"%9�"%&2��)*3���&2!BL#)�!'lE!:�>��= ��L��{3O!BL����0":,�"%�
&2��(����`(��#�a�>= &23�)�!B,O!B&2��"-(�"-� �(� �'< � /�� .0/13�LK��ldQ�"%&2$'!�<��{�|7�"-Lh(����@"-&2&2!B,�,�"-(�!�= 3�9�!'�\(��
&2��(����`(��#�a�>= &231R2��&�Y"%&���H�3O)�"%����H��XL�!d� !BLC&2��(����`(��#� �t= &23�)�!B,�!'&2��"%(�"-� �(��< ��< � "1< � � � .

�:LE9�&2!BQ�,���lK"�9�&23�L�)�3O9�"-,1���~,�"XlK"-L��*& "�(��?= & "%Q�"�R "%&+)*!BLE&2��(�����R2��&�Y"-&���H�3�)�"-�*.
/��
7�"%LC&2��"-,�3�J�"-(�! ���2= H�(�3�!B�`(��X)�!BlE9A!B&�=@"-lE3���LB= !XDs"%LWY"%,O3�� 3��+(��X= & "%L��2GI!B&2lK"-)�3�!BL����8(��
H�L�"�� H�Q�&2��(#��L#H�L�"`= & "%L�� 3�)�3�Y!'L:DX= & "%L��2GI!B&2lK"-)�3�!BL�����(��\H�L�"?� H�Q�&2��(#H�L ,�H�$�"%&�<*9�"%& "
(��>= ��&2lE3OL�"-&+� HE� ��H�3^b-"-,���L�)�3�"�(��W)�!BlE9A!B&�=@"%lE3O��LB= !:DK"-LWY"%,�3�� 3��a)�!'LEH�L�"#&2��( ��H���L�!
���\R2�*&�Y"%&���H�3�)�"��(� �'< � /�� . /1�57�"%LF3�L'= ��LB=@"%(�!C3�lE9�,�"%L'=@"%&:!-= &2!B�XlE��)j"%L�3�� lE!B��<�)�!'lE!
��L �(� � <A(�� "%$'&2H�9�"-lE3���LB= ! ��H��d3�L�)�,OH�D'��LsH�LgL�H��>bB!C��,��*lE��LB= !5$'&�Y"j��)�! .�,�"5� H�Q�&2��( 0
)�!'LK,�"p��L�"%,�3O(�"-(E(�� ��H��X,�"P� ��l Y"-LB= 3�)�"X(��#,�!B�\$'& "jGI!B�\� �XlK"-LB= ��L�$�"�<�� 3�LK��lE$�"-&2$B!�<
��L ���2= �;= 3O9�!X(��?"%$B&2H�9�"%lE3O��LB= !�L�!X� �?"%)�,�"-& ":� 3��{�`lK"-LB= 3���L��\,�":����H�3^b-"%,��*L�)*3�"���L'= &2�

� /



,�"K&2��(e(��E� �t= &23�R2��&�Y"%&���H�3�)*!BLF,�"-�X&2��(����P(��E�a�>= &23\)�,%Y"%� 3�)�"-�:,�! ��H��E9�H��*(��E$'��L���& "%&
9�&2!BQ�,��*lK"%�a(���"-LWY"%,�3�� 3���.A��"%& "X� !B,�H�)�3�!'L�"%& ���2= �?9�&2!BQ�,���lK"?�{�`7�"%L 9�&2!B9�H����2= !�b-"%&23�"-�
3�(���"-��)*!BlE!P= & "-Q�"jR "-&:"5,�"-��&2�*(��*��(��d�a�>= &23���LfH�L]��� ��H���lK"5)*,�3���LB= �ti � ��&�b13O(�!'& � � � � <
(�!BL�(��d,u"%�:� H�Q�&2��(����X� �d)�!'ldH�L�3�)�"-Lf��LB= &2����YZ < "d= & "�b\Y���X(��5H�LF$B& "�GI! ,OH�$�"%&�. m:= &2!'�
= & "-Q�"�R2!B�a7�"%L (���lE!B�2= & "%(�!���H��;�*�+l Y"%��G'Y"-)�3�, <*���2=@"%Q�,���)��*& �*�k=@"W)�!Bl H�L�3�)j"%)aY!'LX)�!BL ,�"
� H�Q�&2��(�<-"�= & "�b\Y���+(��\,�H�$�"%&2��� D#= & "j=@"-&2,�"�<j)�!BL � H���(���Q�3�(�"%�a&2���2= &23�)�)*3�!BL�����<�)*!BlE!?H�L�"
= & "-L��2GI!'&2lK"%)�3�Y!'L�(��\,�"�� H�Q�&2��(5"?= & "%L�� 3�)�3�Y!'L��(�  �� .����\�*�k=@"?GI!B&2lK"�<*,�!B�a��,O��lE��LB= !'����L
,�" �{H�Q�&2��( ��H��P� �#)�!Bl H�L�3O)�"%LK)�!'Lf��,��>��= ��&23�!B&?� !BLC= & "%L�� 3�)�3�!'L��*�*<-Ds,�!B�`��,��*lE��LB= !B�
(��X,�"d&2�*( ��H��#� �X)�!Bl H�L�3�)j"%LE)�!'Lh,�"-�`�{H�Q�&2��(����W�{!'Lh,OH�$�"%&2����.

� 8 ��	1�a������a	��E�'��� �B� �����
�a"%�E&2�*(��*� (��F�a�>= &23X)�!',�!B&2�j"%(�"%� �{!'L H�L�"e�>��= ��L�� 3�Y!'L "e,�"%��&2��(����K(��q�a�>= &23 ��H��
= 3��*L��X3OL�)*!B&29�!'& "%(�!dH�L],O��L�$BH�"jR2�W(��PlE!1(���,�"-)�3�Y!'L�.�� "-��&2�*(��*�:(�� � �>= &23a)�!',�!B&2�j"%(�"%�
� � )�!BL�� 3�(���& "%LsH�LF,���L�$BH�"�R2�X(�� lE!1(���,�"%)*3�Y!BLE(����@"%&2&2!',�,�"-(�!'�`9�"-& " � 3��2= ��lK"-�`��LF,�!B�
)�H�"-,�����<�,�"5)�!'ldH�L�3�)�"%)*3�Y!BL�<1� 3�L�)�&2!'L�3OJ�"%)�3%Y!BLED]�*,
H�� !K)�!BlE9�"%&�= 3O(�!�(�� &2��)�H�&2� !B��� !'L
3�lE9A!B&�=@"-LB= ����. S ��YZ <�,�"%�W&2��(�����(��5�a�>= &23�)�!B,O!B&2��"-(�"-��)*!BldQ�3�L�"-Lh,�"-��b'��LB=@"�R "E(�� ,�"%�
&2��(����#(��E�a�>= &23~)�,%Y"%� 3�)�"-�;Dq,�!'��,���L�$'H�"�R2����(��59�&2!'$B& "%lK"-)�3�Y!'Lf(��E"%,c= ! L�3^b'��, . ��"%& "
7�"%)*��& l Y"%� )�,�"%&2!`���2=@"?"j��&2lK"%)*3�Y!BL�<t,�3��2=@"%&2��lE!'��,�"%� )j"%& "%)t= ��&�YZ �2= 3�)�"%��(��~,�!'����,��*lE��LB= !B�
$'&�Y"j��)�!B�`(��#���2= ��= 3�9�! (��p&2�*(��*�*.
� ����	1� �+�2= �X�����*, ��,���lE�*LB= !Pl Y"-�`(�3O�k= 3OLB= 3^b'!P(��X���2=@"%�`&2��(�����. �a"%�`&2��(����?(��#� �>= &23

)�!B,O!B&2��"-(�"-��9��*&2lE3^= ��LF= & "%Q�"�R "%&#)�!BLq= !	�-��L�� (��E(�3��2= 3�L'= !B�X)�!',�!B&2���#9�"%& "C&2�>i
9�&2��� ��LB=@"%&~b-"-,�!B&2�*�~DE,�!B�0= 3�9�!'�~(���(�"j= !B� ��H��W= & "%Q�"jR "#��,�� 3��2= ��lK"�lE!1(���,�"%(�!�.
�+�2=@"](�3��2= 3�L�)�3�Y!BLq��L�,�!B� )�!',�!B&2���#(���,~= !��%��LU)�,�"%&23c��)j"�<a"-,\H�� H�"%&23O!�<�,�"f3�L'= ��&�i
9�&2�>=@"%)�3%Y!BLF(��5,�!'�:= !	�-��L��#(�H�& "-LB= �5,�"K��R2��)�H�)�3%Y!BL](��5,�"E&2��(�+ &2��)*H��*&2(�� ��H��
��Le,�"%��&2�*(��*�p(��E9A�>= &23~)�,�Y"-� 3�)�"%�?9�!'&X)�!BL'bB��L�)�3%Y!BLq� �5H1= 3�,�3�J�"-Lf,�!'��= !	�-��L��#(��
)�!B,O!B&\L���$B&2! + .

�E���B��� ��!'�E"%&2)�!'�d= 3���L���L "%� !1)�3�"-(�!'�#H�L�"FGIH�L�)*3�Y!BL ��H��s(��>= ��&2lE3�L�"]��,`b-"%,�!'&d(���,
= !	�-��L�(��K�@"%,�3O(�"�. �+�2=@"fGIH�L�)*3�Y!BLq���2=AY"](�"%(�"f��Le=�Y��&2lE3�L�!B�#(���,\,��*L�$'H�"jR2� (��
lE!1(���,�"%)*3�Y!BLE"-� !1)�3�"%(�! "d,�" &2��(�.

� ����� ���������a	�� � "-�+= & "%L�� 3�)�3O!BL����+9A��&2lE3^= ��L�)�"%l Q�3u"%&+�*,����2=@"-(�! (���,�"X&2��(K)�H�"%L�(�!
� �F(�3O�{9�"-& "%L�. �+L ,�"%�K&2��(����C(��q� �t= &23X)�!B,�!'&2��"%(�"-�*<;,�"%�5= & "-L�� 3�)*3�!BL����59A��&�i
lE3^= ��L ��H��F��,WH��{H�"-&23�!q�{�*,���)�)�3O!BL��f"-,�$?YH�L�b-"-,�!B&K"-&2Q�3^= & "%&23�!q9�"%& "qGI!B&2J�"-&5��,
b-"%,�!'&`(��*, = !	�-��L](��#� "-,�3�(�"�.��0�k=@"5� ��,O��)�)�3�Y!'LE(��|b-"-,�!B&`� �#&2��"%,O3�J�"#��R2��)�H1=@"%L�(�!
,�"%�0GIH�L�)�3O!BL���� ��H��:= 3O��L���LK"%� !1)�3�"-(�!B��,�!B�\"-&2)�!B�\(����*LB= & "%(�"pD � "-,�3�(�"�. �+LK,�"%�

�5�



3�lE9�,�"%L'=@"%)�3�!'L�����<B,u"%�`= & "%L�� 3�)�3�!'L��*�\(��*Q���L]9A��&2lE3^= 3�&\H�L�"E��R2��)�H�)�3%Y!BLKlK"%L�H�"-, <
9�"%& " ��H��K��,0H��{H�"-&23�!h9�H���(�"flE!1(�3^��)�"-&:���2= !B�Xb-"-,�!B&2����< !]H�L�"s"%H1= !Bl Y"�= 3�)�"�<
(���R "%L�(�! ��H��#,�"%�`9�&2!BQ�"-Q�3O,�3�(�"%(����~(���)*3�(�"%LC"%,�$'H�L�!'�~b-"%,�!'&2���?3�LB= ��&2L�!B�`(��#,�"%�
GIH�L�)*3�!BL����`(��#,�!B�?"%&2)*!B��.

���a������	�� ��!B��,OH�$�"%&2���|9�H���(���L]= �*L��*&X(�3O�k= 3OLB=@"%�W&2��9�&2��� ��LB=@"%)*3�!BL����W3�)�!BL�!'$B&�Y"j��)�"-��.
�+�2= !B� !BQ1R2�>= !'�d"-,�lK"%)��*L�"-LF= !	�-��L��d(��h(�3^GI�*&2��LB= ��� )�!B,�!'&2����. S H�L ��H��CL�!N�*�
&2��$B,u" ��H��;= !1(�!B�0,�!B��,�H�$�"-&2���+lK"-L���R2����lK"%L���R2��L = !	�-��L��~(��;= !1(�!B�0,�!B��)�!',�!B&2���
��H��]H1= 3�,�3�Jj"]��,�lE!1(���,O!�<0��L &2��"%,�3O(�"-(����2= !e(���9���L�(��](���,?&2��� H�,^=@"%(�!q(��],�"%�
GIH�L�)*3�!BL����?"%� !1)�3u"%(�"%�\" ,�"%�\= & "%L�� 3�)�3O!BL����\(��#��LB= & "%(�"�.

�a"%�X&2��(����#(��E�a�>= &23~)�!',�!B&2��"-(�"%��GIH���&2!'Lq,�"%�X9�&23�lE��& "-����Lq3�L�)�,�H�3�&W��,+)*!BL�)���91= !
(���R2��& "-&���HaYZ " �*L�,�"-�X&2��(�����<�" = & "�b;Y��� (���,~)�!'L�)���91= !f(��E9WY"%$'3�L�"�� �B� < � ��< � /�� .h�:L
lE!1(���,�!q(��F&2��(����C(��q� �>= &23X)*!B,�!'&2��"%(�"%��)�!BL�� 3��2= �]��L H�L )�!'L�R2H�L'= !�(��Fl Y!B(�H�,�!B�
.�9WY"%$'3�L�"%�60><\,�"-�K)�H�"%,����5= 3O��L���L &2�*(��*�h(��F,�H�$�"-&2����<\= & "%L�� 3�)�3�!'L����dD�"%&2)�!'��. � ,�!B�
l Y!'(�H�,�!'�\3�LB= ��& "-)>= YH�"%LK��LB= &2�#� 3�"d= & "�b\Y���?(��p3OLB= ��&�GM"%)*���`Q�3O��Lh(��>��L�3�(�"%��.

�a"%��&2��(����X(���� �>= &230)�!B,O!B&2��"-(�"-��<1=@"%ldQ�3*Y�*Lf9�H���(���LF)�!BL�� 3�(���& "-&:&2�>GI��&2�*L�)*3�"%�W(��
= 3��*lE9�!�<A= ��L�3���L�(�!]"f,u"%�X&2��(���� (��K�a�>= &23\)�!'LN= 3O��lE9�!C)�!BlE!CH�L�� H�Q�)�!'L�R2H�= L�!s(��
���2= ��= 3�9A!5(��X&2��(�����.

�a"%�K&2��(����C(��q�a�>= &23X)�!',�!B&2�j"%(�"%�59A��&2lE3^= ��L b-"-&23�!B�Kl Y�>= !1(�!B�E(��]b'��&23^��)�"-)�3�Y!BL
GI!'&2lK"%,�
\$'& "jGI!K(��d!1)�H�&2&2��L�)�3u"�<AlK"j= &23�J#(��d3�L�)�3O(��*L�)*3�"PDF��)*H�"-)�3�!'L��*�:(��d���2=@"-(�!�<�D
&2��(�H�)�)�3O!BL�����.

�:L�"])�"%& "-)>= ��&jYZ �2= 3�)�"EGIH�L�(�"-lE��LB=@"-,~(��h,�"-�P&2�*(��*�d(��f�a�>= &23`)�!',�!B&2��"-(�"%�#��� ��H��
���2=AY"-Lhl H�Ds,�3�$�"%(�"%�8(�� � Hf,��*L�$'H�"jR2��(��#lE!1(���,�"-)�3�Y!BL�<'9�!'&�,�! ��H��p� H]H�� !5(���9A��L�(��
(��X,�"d7���&2& "-lE3���LB=@" ��H��#,�!d� !B9A!B&�= �B.

�1��� � ��	 ��	�� � ��� � 	������ � ��� � �� �

�a"%�X&2�*(��*�P(��E�a�>= &23\)�!',�!B&2��"-(�"%��3�L'= ��LB=@"%LqlK"-L��kR "%&:= !1(�!B�#,�!'��= 3�9�!'�X(��E&2��(����#(��
�a�>= &23 .s/13�Lq��ldQ�"-&2$B!�< = 3���L���Le��,~9�&2!BQ�,���lK"K(�� ��H��EL�!g7�"�D�"`YH�L�<�H�L�"f(��>��L�3O)�3�Y!BL
���2=@"-L�(�"-&;(���,�,O��L�$BH�"jR2�W(��plE!1(���,u"%)�3�Y!'L�<jDC� HfH�� !5(���9A��L�(��#(���,�9�&2!B$'& "%lK"	��H��P� �
lK"-L��kR2�:+ )�!BLf= !1(�!E,�! ��H��d���2= !E3�lE9�,�3�)j" 
a� H])�!'�k= !�<�� H]3�L�)�"%9�"-)�3�(�"%(K(��P&2�j"%,�3�Jj"%&
�>��= ��L��{3O!BL�����9�!B&09�"%&�= �?(��*,�H�� H�"%&23�!�<�Dd� H5$'& "%(�!X(��:��� 9��*)�3�"%,O3�J�"-)�3�Y!'L#7�"-)�3�":H�Ld= 3O9�!
(�� 9�&2!'Q�,���lK"�+ <�"-(���l Y"%��<�)�!'L]���2= �P= 3�9A!E(��d7���&2& "%lE3O��LB=@"%�?� �P9�3��*&2(�� ,�"E)�,�"-&23�(�"%(
��L�,�"%��9�&2!B9�3���(�"%(�����&2��$'H�,u"%&2����(���,�"�&2�*(5(��:�a�>= &23 <')�!BlE9�,�3O)�"%L�(�!�,u"�3�LB= ��&29�&2�>=@"-)�3�Y!BL
(��#&2��� H�,^=@"%(�!B� � �'& < �!)�� .`�a!B&?,�! ��H��#&2��� H�,^=@"d(���� ��"-Q�,O��(����@"%&2&2!B,O,�"%&\H�L�"dQ�"%� �#9�"%& "

"  



lK"-L��kR "%&#&2��(����E(��f�a�>= &23 <8)�!BLU)�"%9�"%)*3�(�"%(e(��C7�"%)��*&5�>��= ��L�� 3�!'L��*�P9�"%& "]= & "-Q�"�R "%&
)�!'Lh&2�*(��*��(�� � �t= &23 (��#"-,^= !5L�3^b'��, .

�+&23�lE��&2!E� � (��*Q�� (��t��L�3�&W,�"5���2= &2H�)>= H�& "hQWY"%� 3�)j"d9�"%& "5= & "%Q�"�R "%&:)*!BL])�H�"-, ��H�3���&
= 3�9A!X(���&2���~(����a�>= &23 . �a"X3�(���"�!BQBb�3�"X���~= ��L���&~H�L�"p&2�*(E(��p� �>= &23A)�,�Y"-�{3O)�"�<�(���Q�3�(�! "
��H��`,�"-�
&2��(����0(����a�>= &23�(���"-,^= !�L�3^b'��,1� �`7�"-Ld(����@"%&2&2!',�,�"-(�!W":9�"%&�= 3O&
(��?�>��= ��L�� 3�!BL����
"5,�"-�:&2��(����|(�� �a�>= &23+)�,%Y"%� 3�)�"-�*<�&2��� H�,^=@"%L�(�! ��H��P,u"%�:&2�*(��*��(��PQ�"�R2!EL�3cbB��,a&2��� H�,^=@"-L
� ��&XH�Le)�"%� !f�*�{9A��)�3�"-,
(��5,u"%�X&2��(���� (��K� �>= &23\(��K"-,^= !hL�3^b'��, . �a"%�#&2��(����#(��K� �>= &23
)�!'L�= 3��*lE9�!])�!'L�&2�>=@"-&2(�!  �*L�� H�b-"%,�!'&p= 3O��lE9�!]� �K)�!'lE9�!B&�=@"-L�)*!BlE!]H�L�"F&2��(
,�H�$�"%&@n*= & "-L��{3O)�3�Y!'L . �+"-ldQ�3�Y��LK� �#!BQ1= 3���L��X��,�)�!'lE9�!'&�=@"%lE3���L'= !p(��#H�L�"5&2��(])�,�Y"-� 3�)�"�<
� 3\� �K)�!BL�� 3�(���& "hH�L�� !',�!fL�3^b'��,`��L�,u"%� &2��(����d(��s� �>= &23aR2��&�Y"-&���H�3�)�"-�*.s� �{3\�*L�,�"%�
&2��(����`(��#�a�>= &23�)�!B,O!B&2��"-(�"-��<��{�XH1= 3�,O3�J�"�H�Lh�AY!',�!P)*!B,�!'&~(��:= !	�-��LKDK,�"%�~GIH�L�)�3�!'L��*�\(��
,�!'�:"-&2)�!B�W�AY!B,�! 9�"-�@"%Lf�*, = !��%�*LF�{3OLh7�"%)*��&2,��#L�3�L�$BH�L�"5lE!1(�3c��)j"%)�3�Y!BL�<�� �#!BQ1= 3���L��#��,
)�!'lE9�!'&�=@"%lE3���L'= !p(��XH�L�"5&2��(f)*,�Y"%� 3�)�"�.

�
b13�(���L'= ��lE��LB= �C�>�13��2= ��L�(�3^GI��&2��L�)�3�"-��< ��H��h� �K&2�9#���R "%LU��L�,�"-�P9�&2!B9�3��*(�"-(����pD
l Y�>= !1(�!'�E(��q"-LWY"%,�3�� 3���<0��LB= &2�q,�"-�E&2��(����h(��FQ�"�R2!�D�"%,^= !eL�3^b'��, <`� 3�L ��ldQ�"-&2$B!�� �
9�H���(���L����2=@"-Q�,O��)���& � ��H�3^b-"-,���L�)�3�"-�p�*LB= &2�]"-ldQ�!'�P= 3�9A!B� (��C&2��(����1��� /�� .U� !'&5���2=@"
& "-JaY!BLq,�"-�p)j"%& "%)t= ��&�YZ �2= 3�)�"%�W(��E)�!BlE9A!B&�=@"%lE3O��LB= !EDelE!1(��*,�"%)�3%Y!BLfL�!])@7�!1)�"%Lq��L'= &2�
,�!'�`(�3cGI��&2��LB= ���`= 3�9A!B�`(��X&2��(�����.

�
!1(�":,u"�3�L1GI!B&2lK"-)�3�Y!'L�(��;H�L�"�&2��( (��?�a�>= &23�9�H��*(��?"-,�lK"%)��*L�"-&2� �
��L H�L�"�lK"�= &23�J
(��~3�L�)�3O(��*L�)*3�"�. �a"%��&2��(����a(��\�a�>= &231)�!B,O!B&2��"-(�"-��D#���2= !1)aY"-�2= 3�)�"%�AL�!�= 3���L���LX9�&2!'Q�,O��lK"
)�!'Lh�*�k=@" &2��9�&2��� ��LB=@"-)�3�Y!BL�.��:!57�"�DK9�&2!BQ�,���lK"-�\9�"%& "P= & "-Q�"�R "%&\)*!BLC��, ��� ��H���lK" (��
lK"�= &23�JP(��E3�L�)�3O(��*L�)*3�"�<�(���Q�3�(�!f" ��H��5��L �(�  � �{��9�&2H���Q�" ��H��E�{��9�H���(��d=@"-&�=@"%& "
,�"-�:� H�Q�&2��(����X)�!BlE!5= & "-L��{3O)�3�!BL����`D�" ��H��5,u"5lE��R2!B&WlK"%L���R "%&?(��5)�!'ldH�L�3�)�"%&?"K,�"%�
� H�Q�&2��(�����)�!'Lf,�!'�:��,��*lE��LB= !B�?(��P,u"5&2��(�<����p" = & "�b;Y�*��(��P,�H�$�"%&2��� .�9���&2!K���2= !E(���Q��
"-9�,O3�)�"%&2� �?)�!BLs)�H�3�(�"%(�!d�*Lh,�!'�`lE��)�"%L�3�� lE!'�~(��#"%LWY"%,�3O�{3O�10>.

S (���l Y"%��<a,�!'�#L�!1(�!'�p= & "-L�� 3�)*3�Y!BLF9�H���(���L�= �*L��*&5"%� !1)�3u"%(�!KH�LU7�3O,�!h(��K)�!'LB= &2!B,
9�"%& "C� 3�ldH�,�"-&�,�"h�kR2��)�H�)�3�Y!'LN(��E,�"C&2��(�.g68!'L����2= �K7�3�,�!s"%� !1)�3�"-(�!h"s,�" = & "-L�� 3�)*3�Y!BL
� ��9�H���(���LKlK"%L���R "-&~,�!B�\&2�t=@"%&2(�!B�`��LK,�"#��R2��)�H�)�3%Y!BLE(���H�Lh(�3�� 9�"%&2! 9�"%& " �{3OldH�,�"%&���,
= 3��*lE9�!�"-� !1)�3�"%(�!|"�,�!B��(�3��2= 3�LB= !B����,��*lE��LB= !B��(���,u":&2��(5(��W� �>= &23�
a,�H�$�"%&�<�= & "-L�� 3�)*3�Y!BL
Ds"%&2)*!1� &�� .

��!B�~L�!1(�!B�~,OH�$�"%&09�H���(���LKlK"-L��kR "%&+,O3��2=@"%��)�!BLE��,�LXYH�lE�*&2!p(��WL�!1(�!'�~(��:)�!',�!B&2���
)�!'L#,�!B����H��`���2=AY"�lK"-&2)�"%(�"�.��+�2= !�L�!:&2�*9�&2�*�{�*LB=@"�9�&2!BQ�,���lK"-� 9�"%& ";= & "-Q�"jR "-&�)�!BL ,�"%�
&2��(����0(��:�a�>= &23�)�,�Y"-�{3O)�"%��<�R2�*&�Y"%&���H�3�)�"-� D )�!'LP= 3���lE9A!�<�D�" ��H��FYH�L�3�)�"-lE��LB= �+= & "-Q�"jR "-L
)�!'LhH�Lf= 3O9�!5(��X= !	�-��L�. S (���l Y"-�*<�,�!B�?"%&2)*!B�?9�H���(���Ls= ��L���&:"-� !1)�3�"%(�! H�L],���L�$BH�"�R2�
��H��E� �5H1= 3�,�3O)��P)*!BlE!KlK"%)�&2!�<�Dq,�"E= & "%L�� 3�)�3%Y!BL]� �5��L�)�"-&2$B�5(��E,��*��&2,�!EDq��R2��)�H1=@"-&2,�!
)�H�"-L�(�!#� �:(�3�� 9�"%&2�B.��0LE���2= �:9�H�LB= !d� �:9�H���(��:9A��L��@"%&~��LEH�LK,���L�$'H�"�R2�`)�!BlE! - �\6
9�"%& " ��H��p� �XH1= 3�,�3O)��:)�!'lE!d,��*L�$'H�"jR2�W(��#lE!1(���,�"-)�3�Y!'L �(� � � .

" �



�a"h$B& "-Lq(�3cGI��&2��L�)�3�"E��LB= &2�K,�!'��(�3��2= 3�LB= !'��= 3�9�!'�X(���&2��(����P� !'LN,O!B�Xl Y�>= !1(�!B�|(��
"-L:Y"-,�3�� 3���. /13�Lq��ldQ�"-&2$B!C���2= �E9�&2!'Q�,���lK"K�{��9�H���(��E� !B,OH�)*3�!BL�"%&W� 3+� �E���2=@"%Q�,���)*�dH�L
lE!1(���,�!#!'&23���LB=@"-(�!�"P!'Q1R2�>= !B�\DCH1= 3�,�3�J�"X��, ��� ��H���lK"P(��X(���,���$�"%(�! 9�"-& " ��H��X,�" &2��(
(��?� �t= &23�9�H���(�"�)�"-ldQ�3�"%&�<j��L5lE!BlE�*LB= !:(��`��R2��)�H�)�3%Y!BL�<���,1)�!'lE9�!B&�=@"-lE3���LB= !?(��`H�L�"
"-)�)�3�Y!'LE(�� "-L:Y"-,�3�� 3��S.�(��*9���L�(�3���L�(�!5(���, = 3�9A!d(��#&2��( ��H��#� ��= & "%Q�"�R2�T0>.

�1��� � � � ������	����� ��� ���	������

[]H�)@7�"-�X7���&2& "%lE3��*LB=@"%�WL�!s9���&2lE3c= ��Lq"%,�H��{H�"-&23�!K7�"-)���&X�>��= ��L��{3O!BL����:D�n�!h&2�*�k= &23O)>i
)�3O!BL����~" H�L�"#&2��(K(����a�>= &23 9�"%& "X= & "%Q�"�R "%&~)*!BLEL�H��>b'!B�~= 3�9A!B��.�� ,�"-� ��H��:= & "-Q�"jR "-L
)�!'Lfl Y"-�;= 3�9A!B�?(��P&2��(����WlK"%LB= 3O��L���Lf���2=@"5,�3OlE3^=@"%)�3jY!BLE9�"-& "5��,aH�� H�"%&23O!�.\/1� 9�H��*(��
(�3�� ��rL�"%&�H�L�" Q�"%� � ��H��X9�H���(��:= & "%Q�"�R "%&~)*!BLK,�!B�8(�3O�k= 3OLB= !B�+= 3O9�!B�8(��|&2��(����`(��p� �>= &23
9�"%&�= 3O��L�(�! (��pH�L�"d&2��(s(��P�a�>= &23a)�,�Y"-� 3�)�"�. �+�2=@"5Q�"%� �X9�H��*(��X�*�k=@"-&��*L =�Y��&2lE3OL�!'�`(��
,�"?lK"j= &23�J8(��\3OL�)*3�(���L�)�3�"�<tD�"���H��;,u"%�a�>��= ��L�� 3�!'L��*� 9�"-& ":lK"%L���R "-&�,�"%�a&2��(�����Q�"%�@"%(�"%�
��LK= 3���lE9A!�<�,�"%�`)�!',�!B&2��"-(�"%�~DC,�"%��R2�*&�Y"%&���H�3�)�"-��� !'L GM"-)>= 3�Q�,�����.

"5�
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 � � � � � � � 	4� � � 	 � �

�
��3��2= ��L5(�3^GI��&2��L'= ���+= 3�9A!B�~(��?&2��(����\(����a�>= &23 <�(���9A��L�(�3���L�(�!X(��*,�9�&2!BQ�,��*lK"�(��|"%9�,�3^i
)�"-)�3�Y!'L . �a"]lK"�D'!B&�YZ "f(��C,�!B� 9�&2!'$B& "-lK"%� ��H��h= & "%Q�"�R "%L�)�!BL�&2�*(��*�5(��f�a�>= &23 <\� �
��L1GI!1)�"-LF"5= & "%Q�"�R "%&:)*!BLFH�Lq��Y!',�!5= 3�9A! (�� &2��(�< ,�!K)�H�"%,a,�3OlE3^=@"d,�"E�>�19�,�!-=@"%)�3%Y!BLC(��
,�"-�+&2��(����`(����a�>= &23 9A!B&~9�"-&�= ��(���,�H�� H�"%&23�!�.a���:���2=@"XGI!B&2lK"�<B9�,�"-LB= ��"%lE!'�
�*,�(�3�� ��rL�!
(��`H�L�"|"%9�,�3�)�"-)�3�Y!'L ��H��\= & "%Q�"jR2�\)*!BLd&2�*(��*�
(��?� �t= &23�D ��H��?,��~!-GI&2��� )�"�GM"%)*3�,�3�(�"%(���� "%,
H�� H�"%&23�!#(��X3�L�)�!B&29A!B& "-&~L�H��>b'!B�\= 3�9�!'�\(���&2��(����?(��p� �>= &23 (��XH�L�"PlK"-L���& "p� ��L�)�3O,�,�"�.
S ���2=@"�"-9�,�3�)�"-)�3�Y!'L�,��\7���lE!B��(���L�!'lE3�L�"%(�!�v?w�xuy{z .Mv�w�xIy 3 �:�t= �~z`9�9�,�3O)�"j= 3�!'L 0>. ��"%& "
!'Q�= �*L��*&�H�L�"C"%9�,�3O)�"%)�3%Y!BL ��H��d9�H���(�"hlK"%L���R "-&:,�"ElK"�D'!B&�YZ "d(��d,O!B�:= 3�9A!B��(�� &2��(����
(��C� �t= &238D ��H��C9���&2lE3c=@"h,�"f3OL�)*!B&29�!'& "%)�3%Y!BL](��CL�H��>bB!'�P= 3�9A!B�#(��K&2��(�����<+� �E(���Q��
)�H�3�(�"-&\�{Hs(�3�� ��rL�!#DC� Hh3�lE9�,�"-LB=@"%)*3�Y!BL�.a��"%& " ��, (�3�� ��rL�!P� �#��,�3�$'3�Y!X��,�lE!1(���,�! !B&23O��L1i
=@"-(�!�"d!BQ1R2�t= !B��<BDC� ��= & "%Q�"�R�Y!5"d9�"%&�= 3O&;(��X,�" Q�"%� � ��H��#�{�X(���� 9�&2��L�(��X(���,a"%LWY"%,O3�� 3��
&2��"-,�3�J�"-(�!p�*Lh,�"-�\� ��)�)�3�Y!'L "�.���<13�L�)�!'&29�!'&�Y"%L�(�!B,��?)�"%& "-)>= ��&jYZ �2= 3�)�"-�
(��#H�L�"d"%9�,�3O)�"%)�3%Y!BL
��H��#= & "%Q�"�R "5)�!BL]l YH�,^= 3�9�,��*�\(�!1)*H�lE�*LB= !B��. �+LF,�"dGM"-� �p(�� 3�lE9�,�"%L'=@"%)�3�Y!'LE� �P��,O3�$B3�Y!
��,|,���L�$BH�"�R2�f(��q9�&2!'$B& "-lE)�3�Y!BL m�Q1R2��)t= 3^bB�ti26 D ,�"�9�,�"�=@"jGI!B&2lK"F(��q(����@"%&2&2!B,O,�!q(��
m�9��*L�/�= ��9KDs[F"%) mX/Eo5.

�+L]���2= �#)�"-9aYZ = H�,�!#� �#(�3�� )�H1= �p�*,�(�3O�{��rL�! !B&23��*LB=@"%(�!E"5!'Q1R2�>= !B�`(��P,u"d"%9�,�3O)�"%)�3%Y!BL
lE3�,c= 3�7�3^,�!-��v�w�xIy{z|<�D � HP3OlE9�,u"%LB=@"-)�3�Y!'L:� !BQ�&2�\,�"-��9�,u"j=@"jGI!'&2lK"%�am�9A��L�/'= �*9pD [F"-)�mX/
o5. 6\H�"%L�(�! � � �>�19�,�3�)j"%LC,�"%�W(�3O�k= 3OLB=@"%�?)�,�"-�{�*� ��H�� )�!BlE9A!BL���L]"Cv�w�xIy{z|<A�{� 7�"%)��*L
&2�>GI�*&2��L�)�3�"%�\=�Y��)*L�3O)�"%�`(��X� Hf3�lE9�,�"-LB=@"%)�3%Y!BL�.��a"P��L�"%,O3�(�"%(E���`= ��L���&:H�LC(�!1)�H�lE��LB= !
)�!'L (��t=@"%,�,��*�E(��*,�)�!BlE9A!B&�=@"-lE3���LB= !q3�LB= �*&2L�! ��H��F9���&2lE3^=@"e9�!'�k= �*&23�!B&2lE��L'= �B<\��L1i
= ��L�(���& ,�"h3OlE9�,u"%LB=@"-)�3�Y!'LF"f,�"-�X9���&2� !BL�"-����H��K���2=�Y��L�3�LB= ��&2�*J�"%(�"%�X�*L��>��= �*L�(���& ��,
= & "-Q�"�R2!�.
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6\!BlE!X)�H�"-, ��H�3���&0"%9�,�3�)j"%)�3�Y!BL�<-v�w�xIy2z (���Q��W)�H�lE9�,�3�&a)�!BLE)*!BL�R2H�LB= !#(��W9�&2!B9�3���(�"%(����
��H��?,��\9��*&2lE3^=@"%L�"%,1H�� H�"-&23�!:= & "-Q�"�R "%&�)�!'Ld&2��(����~(��W� �t= &23�(��?H�L�"XlK"-L��*& ":� ��L�)�3�,�,�"
DC)�!'L��A"-Q�,O�B.

�a"5"%9�,�3�)j"%)�3�Y!'LEv�w�xIy{z = 3���L��X)�!BlE! 9�&2!B9�3���(�"%(����`,�"-�`�{3O$BH�3���LB= �*��


2 6;"-9�"%)�3�(�"-( (��#"-,�lK"%)��*L�"-&~,�" &2��(f(�� � �t= &23 )*!BlE!dH�Ls(�!1)*H�lE�*LB= !�.

2 6;"-9�"%)�3�(�"-(P(��\= & "%Q�"�R "%&�)�!BL (�3cGI��&2��LB= ����(�!1)�H�lE��LB= !'�
��L GI!B&2lK"�� 3�l H�,^=AY"%L���"�.

2 68!'LB=@"%&?)�!'LhH�Lf�*(�3c= !B&`$B&�Y"���)*!d9�"%& "5��, (�3O�{��rL�! (��p,u"P&2��(s(�� �a�>= &23 .

2 ��R2��)�H1=@"-&:,�"d� 3�l H�,�"%)�3%Y!BL5(�� ,�"d&2��(](�� � �t= &23 � !'Q�&2�#��,a(�3�� ��rL�!d$'&�Y"j��)�!E)�!'&2&2�>i
� 9�!BL�(�3���L'= �B.

2 6;"-9�"%)�3�(�"-(N(��C9�!1(���&#3�L�)�!'&29�!B& "-&#,�!B�#(�3^GI��&2��L'= ���P= 3�9A!B� (�� &2�*(��*�d(��C� �>= &23
��H����>�13O�k= �*L .�9�!B&\�kR2��lE9�,�!X&2��(����\)�!',�!B&2��"-(�"%��<�!B&23��*LB=@"%(�"%�;"p!'Q1R2�>= !B�+D &2��(����
Q�"%�@"%(�"%�`��LC= 3���lE9A!�0>.

�'���<��� � )��! �)�9:)�� " � ��) #%�7# � ;
) � � "� � �"
m�&23�$'3�L�"%,�l5�*LB= �X� �P� ��,��*)�)�3�!'L:Y!�)�!BlE!E9�,�"�=@"jGI!B&2lK" (���(��*� "-&2&2!B,�,O!E"CmW9A��L�/�= ��9F9�!'&
b-"-&23�!B�~lE!-= 3^b'!B��<B�*LB= &2��,�!'� ��H���(����2=@"%)�"-&2!BL5GIH���,�"#��,���$�"%L�)�3�"W(��X� H��\7���&2& "%lE3O��LB=@"%�
DgQ�3OQ�,O3�!%= ��)j"%�?9�"-& " �*,+(����@"%&2&2!',�,�!dDFlK"-L���R2!E(��E"%9�,�3�)j"%)�3�!'L����`!B&23���L'=@"%(�"%�|" !'Q1R2�>i
= !'�*<a,u"f)�"%9�"-)�3�(�"%(F(��KH1= 3�,�3�J�"-&Xl YH�,c= 3�9�,��>��7�3�,O!B�X(��K)�!BLB= &2!',\��L�H�L�"F"%9�,�3O)�"%)�3%Y!BL]�
3�lE9�,�"-LB=@"%&2,O!X(��XH�L�"dlK"-L��*& "P� ��L�)�3�,�,u"�<-,�"pGM"-)>= 3�Q�3�,�3O(�"�(5(��X9�!'&�=@"%&`(��XlK"%L���& " )�"%� 3
= & "-L�� 9�"%&2�*LB= �5"CV"����/�= ��9fDN[F"%)�mX/fo5<�D](��d�>��9�!B&�=@"-&2,�!K" � 3OL�(�!�W�).�)�!'lE9�3ci
,�"-L�(�! ,�"d"-9�,�3�)�"-)�3�Y!BL )�!BLs��, 9�&2!1(�H�)>= !5�\��,�,O!� _\!��C(�� S 9�9�,�� 0>.

� 3OL�"-,�lE��LB= �'<�,�"E"%9�,�3�)j"%)�3�Y!BLE= ��&2lE3�LWY!5(����@"%&2&2!',�,�Y"-L�(�!'�{�|��LF[F"%) mX/ho5<�D�" ��H��
)�!'L5,�"#"%9�"-&23�)�3�Y!'Ld(��:���2= �|"%ldQ�3��*LB= ��(��?= & "%Q�"jR2!X=@"-ldQ�3�Y��L5� �W3�L�)�!B&29A!B& "%&2!'LdL�H��>b-"-�
Q�3�Q�,�3�!-= ��)�"-�+Ds"%,�$'H�L�!'�;)j"%ldQ�3�!'�~=�Y��)�L�3�)�!'� ��H��#(�3^��)�H�,^=@"-&2!BLK,�"d9A!B&�=@"%Q�3�,O3�(�"%(E(��#,�"
"-9�,O3�)�"%)*3�Y!BL (���lK"%L���& "#(�3�&2��)>=@"#(��#m�9���L�/�= ��9C"d[F"-)XmX/5o + 9�&23�L�)�3�9�"%,�lE�*LB= �`��L
��, "%� 3�$BL�"-lE3���LB= !#(��XlE��lE!B&23u"p(��XlE��lE!'&23�"P"-, lE!BlE�*LB= !d(��X)�&2��"-&�!'Q1R2�>= !B� + .

�'���<� � �  ��"'#%�� �" ��)+;�� #%�7 ) �:� # #%� � �-9 � ,
6\!BlE!q� �]7�"�(���� )�&23^= !e��L ,�"q� ��)�)�3�Y!'L "�.���. �a"N3�L1GI!'&2lK"%)�3�Y!'L�$'��L���& "%,W(��],�"q&2��(
(��E�a�>= &23~,�"E9A!1(��*lE!B�X"-$B&2H�9�"%&���Lq,�"KlK"j= &23OJP(��53�L�)�3O(��*L�)*3�"�.#��"%&�= 3O��L�(�!C(��5���2=@"

" &



lK"�= &23�JE(��h3�L�)�3O(��*L�)*3�"h9A!1(��*lE!B� � "-Q���& )�H�"%LB= !'�dL�!1(�!B� = 3���L��h,u"]&2��( .�,�H�$�"-&2���PD
= & "-L�� 3�)*3�!BL����60
Ds)�!BlE! ���2=AY"%Ls)�!BL���)>=@"-(�!B�?��LB= &2� ��YZ <�,�! ��H��#L�!B�W9���&2lE3^= �X)*!BL�!BL�)���&
,�"-�XGIH�L�)�3O!BL���� (��K��L'= & "%(�"]D��@"-,�3�(�"h(��K,�"f&2��(�.e�a!B& ��,`7���) 7�!F(��E= & "%Q�"�R "%& "],�"
&2��(s(��P�a�>= &23a)�!'lE!dH�L�"5lK"j= &23�JX(��#3�L�)�3�(���L�)�3�"#� �X���2=AY"5!BQ�,�3�$�"%L�(�! ��H��#��,�lE!1(���,O!
Q�"%� ��= & "-Q�"�R "%&�Y" )�9�l &2��(����:(�� � �t= &23 9�H�& "%��<1�*�k= !�����<�L�!��{�#9A��&2lE3^= 3�&�Y"#lK"%L���R2! (��
"-H�= !1)*3�)�,�!'�~��LC,�"%�`&2��(�����.

68!'Lf���2= �#!B&2(���Ls(��p3O(��j"%�`9�!1(���lE!'�;�*�k=@"-Q�,���)���&`,�!'�`��,���lE��L'= !B�`9�&23�L�)�3�9�"%,��*�\(��
,�"K&2��(e(��K� �>= &23 ��H��E�{��3�L�)�!B&29A!B& "%&�Y"-Lq"f�a�>= & S .���!B�X�*,���lE��LB= !'� ��H��E� �5�>��= & "-��L
(��F,�"�= �*!B&�YZ "q(��F&2�*(��*�f(��e� �>= &23 <�D (��FL�H����2= &2! lE!1(���,�!eQ�"-� �F�{!'L�
�,u"�&2��(�(��
�a�>= &23 <W,�!B�K$'& "jGI!B�K,�H�$�"%&5D = & "%L�� 3�)�3�Y!'L�<`,�!B�C"%&2)*!B�KD ,O!B�E= !	�-��L���. 6\!BlE!U� �>= & S
� �d7�"K(����@"%&2&2!B,O,�"%(�!5)�!'LF��,+9�"-& "%(�3�$BlK"5!'&23���LB=@"-(�!h"K!BQ1R2�t= !B��<�9�&2��� ��L'=@"%&2��lE!'��,�!B�
��,O��lE��LB= !'�\)�!BlE! !BQ1R2�>= !'�*.
�K	�� ��	 ��	B�j�% �:LF��,��*lE��LB= !K&2��(q(��5�a�>= &23+� �d�*L�)j"%&2$�"-&�(��dlK"-LB= ��L���&�,�"E3�L1GI!'&�i

lK"%)�3%Y!BL (��F,�"�&2�*( (��e� �>= &23 .�L�!1(�!B��<`GIH�L�)�3�!BL����ED ���2=@"-(�!'�60�(��F3�L�)�!'&29�!-i
& "%&XlE��)j"%L�3�� lE!5!f�*,���lE��LB= !'� ��H��E,�� 9���&2lE3c=@"%L]7�"%)*��&XH�L�"K&2��9�&2��� ��LB=@"-)�3�Y!'L
$B&�Y"���)j"N(��f,u"g&2�*( <\D (��glK"%LB= ��L���& GM"%)�3�,O3�(�"%(����#9�"%& "qlK"%L���R "%& (�3^GI��&2��LB= �*�
lE��)�"-L�3O�{lE!C(��C"%LWY"%,�3O�{3O�*.f68!'L����2=@"%� )�!BL�� 3�(���& "-)�3�!BL����|�{�K7�"]� ��,���)*)�3�!BL�"-(�!
" ,u" lK"�= &23�J#(���3�L�)�3�(���L�)�3�"5)�!'lE!EH�L�"C)�,�"-�{�#9�"%& "ClK"%L���R "-&�"K,�"%��&2�*(��*�X(��
� �t= &23 .

���a����� � !'�+!'Q1R2�>= !B�0(��?���2=@"X)�,�"-�{�\(���QA��L5��L�)�"-&2$�"-&2�{�`(��?&2��9�&2��� ��LB=@"%&;"|,O!B��L�!1(�!'�
,�H�$�"-&2���d(��f,u"g$'&�Y"j��)�"F(��f&2��( (��g� �>= &23 . �+,W"j= &23�Q�H1= !q9�&23OL�)*3�9�"%,\(��f���2= !'�
!BQ1R2�>= !'�#���#��,~LXYH�lE�*&2!f(��5= !	�-��L�� ��H��K"-,�lK"%)*��L�"�. S = &23�Q�H1= !B�	��H��K9�H���(���L
)�!BL�� 3�(���& "-&2�{�#� !BL�
`,�3OlE3^= ��(��P= !��%��L�� ��H�� 9�H��*(���"%,�lK"-)���L�"%&7.�� 3a� �p= & "-Q�"�R "
)�!BLqH�L�"h&2��(e(��K� �t= &23~(��E)�"%9�"%)*3�(�"%(f��L�3^=@"�0>< D�<���Le)�"%� !C(��d= & "%Q�"�R "%&X)�!'L
&2��(����C(��q�a�>= &23X)�!',�!B&2�j"%(�"%��<~9�H���(�3�& "e�{H��2= 3^= H�3�&E��,|��,���lELB= !e(���,:b-"-,�!B&E(���,
= !	�-��L 9�!B&KH�L�"%&2&2��$',�! ��H��F3OL�(�3 ��H��g��,�LXYH�lE�*&2!�(��f= !��%��L�� ��H��]= & "%Q�"�R "�<
R2H�LB= !E)�!BLC� H���)�!',�!B&2�*�*.

� ����� ���������� ��!'�P!'Q1R2�>= !B�#(��E���2=@"f)�,�"-� �d(���Q��*L�&2��9�&2��� ��LB=@"-&P,u"%�X)�"-& "%)>= ��&jYZ �2= 3�)j"%�
$B&�Y"���)j"%��D#(��\)�!BlE9A!B&�=@"%lE3O��LB= !\(��\���2= �+= 3�9A!:(��\L�!1(�!�. �+�2= !B�a!'Q1R2�>= !B��(���QA��L
)�!BL�!1)��*&�� H���,�H�$�"-&2���?(�� ��LB= & "-(�" Ds�@"%,�3O(�"�.��+�2= !B�W!BQ1R2�>= !'�:(���QA��L](��p= �*L��*&
H�L�" H�L�3�(�"-(E(��X�kR2��)�H�)�3�Y!'LE9�"-& "p&2�j"%,�3�Jj"%&~,�!'�~)�"-ldQ�3�!B�8(��XlK"-&2)�"%�8(��X,u"p&2��(�.

�E���B� ��!B�#!'Q1R2�>= !B� (��E���2=@"f)�,�"-�{��(��*Q���L�&2��9�&2��� ��LB=@"%& $B&�Y"���)�"%lE��L'= �E��,\"%&2)*!](�3^i
&23�$B3O(�!?��LB= &2�`H�L�"�= & "%L�� 3�)�3%Y!BL:D H�LP,OH�$�"%&�<�!W��LB= &2�`H�Ld,�H�$�"%&�D H�L�"�= & "%L�� 3�)�3�Y!'L�.
�+�2= �`!BQ1R2�>= !:= 3O��L��`"%� !1)�3�"-(�!?��,�"�= &23�Q�H�= !|(��`9A��� !:D (��*Q��\= ��L���&+,u"�9�&2!B9�3���(�"-(

" )



(��:= ��L���&\"-,�$B!'&23^= lE!B�a9�"%& "#(�3�Q�HjR "-&�<BL�! �AY!B,�!X)�!'LE,�YZ L���"%��&2��)>=@"-�\,�!B�8"%&2)�!'�~��L1i
= &2�#(�!'��L�!1(�!B��.

� ����	1� � !'�E!BQ1R2�>= !'�5(��]���2=@"q)�,�"%� �C&2��9�&2��� ��LB=@"-L "q,�!B� = !	�-��L��*. ��"%& "qH�L�"e&2��(
� ��L�)�3�,�,�"K9�H�(�3O��& "%L�L�!]= ��L���&�&2��,��>b-"-L�)*3�"�<a9A��&2!q�{!'L�&2��,O�>b-"%LB= �*�5� 3;� �K(���� ��"
�>��= ��L�(���&#"sv�w�xIy2z 9�"-& "5= & "%Q�"jR "-&�)�!'LF&2��(����X(��5�a�>= &23+)�!',�!B&2�j"%(�"%��.|� !'&X,�!
��H��#�{Hg"j= &23�Q�H1= !5� ��&�Y"d�*, )�!B,O!B&�.
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!C,���3�lE3OL�"-&��*,���lE��LB= !'�:(��E,�"E&2��(�. �0�k=@"Kb-"%&23�"-Q�,��P)*!BQ�& "h3�lE9A!B&�=@"-L�)*3�"d)�H�"%L�(�!f� �
���2=@"-LE��R2��)�H1=@"%L�(�!d,O!B�~7�3�,�!'�~(���,�"-�~= & "%L�� 3�)�3�!'L��*�*<�D�" ��H���H�L�"d)�!'L�(�3O)�3�Y!BL 9�"%& " ��H��
)�!'LB= 3�LpYH���LK�{HC��R2��)*H�)*3�Y!BLK��� ��H��#���2=@"Pb-"%&23�"-Q�,������2= �#��L�)���L�(�3�(�"�.

��!B�`l Y�>= !1(�!B�~3OL��2=@"-L�)*3�"X(��X,O!B�\!BQ1R2�t= !B�?v������Iw��F� ��H1= 3�,�3OJ�"%L�<-9�&23�L�)�3�9�"%,�lE�*LB= �
9�"%& "#,�"X��(�3�)�3%Y!BL5$'&�Y"j��)�"�<'9�"%& "#lK"%L���R "-&~"#,�"p&2�*( (��X�a�>= &23A)�!BlE!#H�LK(�!1)*H�lE�*LB= !pD
9�"%& " (���� 9�,O��$�"-&~$B&�Y"���)j"%lE��LB= �|"d,�"#&2��(�. �0�k= !'�`L`Y�t= !1(�!'�\= & "%Q�"jR "-LK(��X,u"p� 3�$'H�3O��LB= �
GI!'&2lK" 

� ��� ��	'���-7�f	B� �+�2= �5l Y�>= !1(�!C,�!C��LBb YZ "E��,~H�� H�"%&23�!K(�3�&2��)t=@"%lE��LB= ��"%,0!BQ1R2�>= !Nv�� �

& )



���Iw�� "h= & "�b;Y�*�P(��KH�L�QA!%=AY!BLe��L�,�" b'��LB=@"-L�"s(��*,\(�!1)*H�lE�*LB= !�.C6\H�"%L�(�!]��,
!BQ1R2�>= ! v��.� �Iw�� &2��)�3OQ��]���2= �]lE�*L��@"�R2�f,��slK"%L�(�"�H�L lE��L�� "�R2�s"%,:!'Q1R2�>= !
v�� �#�BxIy$�! %<�&2�>GI��&2��L�)�3�"-(�!X9�!B&8,�"�b-"%&23�"-Q�,O� ' �BxIy$�! �
<��*,�lE��L��@"�R2�|y�* ��-�y �� 0$� �
x2�3
/�10�9�"%& "#lK"%L�(�"%&8"P��R2�*)�H1=@"%&\" ,�"X&2��(K(��p� �>= &23 <BDE,�"�b-"-&23�"%Q�,��#y$* � � ��� )�� �
"%)>= 3cb-"�.#/13+,u" b-"-&23�"%Q�,��Ky�* �1� ��� )#� �d��L�)�H���LB= & "s"%)>= 3cb-"�)*H�"-L�(�!C� �dlK"-L�(�"K"
��R2��)�H1=@"-&+���2= �`l Y�>= !1(�!�<���L'= !BL�)����~� �?"%9�"-$�":���2=@"�Q�"%L�(���& ":+ )�!'Ld���2=@"X"%)*)�3�Y!BL
,�!d7�3�,O!B�~(��X,�"-�~= & "%L�� 3�)�3�!'L��*�+= ��&2lE3�L�"%LK� HC��R2��)�H�)�3�Y!'L�<%D�" ��H��X� ��L��@"%LC"d���2=@"
b-"%&23�"-Q�,���)�"-(�" bB��J	��H��#� �X��R2��)�H1=@"-L .

� � � �+�2= �+l Y�t= !1(�!`,�!`��L'b�YZ "\��,%H�� H�"%&23�!?"\= & "�b\Y���a(���,%!'Q1R2�>= !Wv�� ��
/��xIy�
���� w�y@.068H�"%L�(�!
� �5&2��)�3�QA�5���2= �5lE��L��@"�R2�B< ��,0!BQ1R2�>= !Nv��.� �Iw�� ��,�3OlE3�L�"5,�!B�X!'Q1R2�>= !B�X$'&�Y"j��)�!B�
��H��#��,�H��{H�"-&23�!P= ��L�$�"d� ��,���)�)*3�!BL�"%(�!'�*.

���-���� �+�2= �:l Y�>= !1(�!X,�!X��L'b�YZ "���,�H��{H�"-&23�!#"�= & "tb;Y���\(���,�!'Q1R2�>= ! v�� � 
/��xIy�
9��� w�y�!#(�3^i
&2��)>=@"-lE��LB= �\)�!'LP��,1QA!%=AY!'L ��H��`���2=@":��L ,�"`bB��L'=@"%L�"�(���,1(�!1)�H�lE��LB= !�.+68H�"%L�(�!
� �d&2��)�3OQ��#���2= �dlE��L��@"�R2�p� � &2�>b13��@"-L],�"%�W(�3�lE��L�� 3�!BL����\D]!'&23���LB=@"-)�3�Y!'L ��H��5� �
(��>��L��C��L�,�!B�#(�!1)�H�lE��LB= !'�d"h= & "�b;Y�*�5(���,\9�"%L���,?v&� )Bw " w�x2*T�A.]����� 9�H`Y���d� �
)�&2��"dH�Ls!BQ1R2�>= ! v�� %�w��>�Bw�y���� ���Iw��F(�!BL�(��X� �X(�3�Q�HjR "-&�Y"P,�" &2��(C(��#�a�>= &23a)�!'L
,�"d&2��� !',�H�)�3�Y!BLK(��#,�"d3�lE9�&2��� !'& "�.�� � �#lK"%L�(�"d)�!'lE!E"%&2$'H�lE��LB= !E"-,�)�!BLB= &2!-i
,�"%(�!'&�(��53�lE9�&2��� !B& "E"K= & "tb;Y���#(���,�"E)�,�"%� � ��"�v;y�����x ' ��w�y��Bx3�3
��. �+�2=@"h)*,�"%� �
� �d��L�)�"-&2$�"E(��d���2=@"%Q�,��*)���&:)*!BldH�L�3�)�"-)�3�Y!'L �*LB= &2�Kv�w�xIy2z DF��,�lK"%L���R "-(�!B&?(��
3�lE9�&2��� !B& ":9�"-& "|(��>��L�3�&0��,�= 3O9�!X(��:3�lE9�&2��� !'& ":!#�{3�� �?&2��(�3�&2��)�)�3O!BL�":,�"��@"%,O3�(�"
"dH�L]"-&2) 7�3^b'!)�A�'$ .

�q� �a��	 
C� � � �+�2= �el Y�>= !1(�!�,�!��*LBb�YZ "�(�3�&2�*)>=@"%lE��L'= �N�*,XH�� H�"%&23O! "�= & "�b\Y���](���,
& "j=AY!'L . �a"h3�lE9�,�"-LB=@"%)*3�Y!BLs(��K���2= �El Y�>= !1(�!s���PH�L�9�!1)�!s)�!BlE9�,���R "�< (���Q�3�(�!
" ,�"%�C(�3��2= 3�LB=@"%�C&2��� 9�H����2=@"%� ��H��e� �q��� 9���& "-L (���H�L�" "%)�)*3�Y!BL )�!BlE!U���2=@"�.
_CY"%� 3�)�"-lE��LB= �K���2= �fl Y�>= !1(�!q� �fH1= 3�,�3OJ�"]9�"%& "q"%$'&2��$�"-&5H�L L�H��>bB!���,���lE�*LB= !
"E,�"d&2��(](�� � �t= &23 + ��, ��H�� � �P7�"�D�"E� ��,��*)�)�3�!'L�"-(�!P��Lg��,a9�"-L���,"- 
 
�� 0\Df(���,
)�H�"%,A�{�X7�"-$�"#&2�>GI��&2��L�)�3�" "P� HC)�!BL��2= &2H�)>= !B&\)*!BLK,�"Xb-"%&23�"-Q�,O�5$ ��,�x 
%y6(6+ <19�"%& "
� ��,���)�)*3�!BL�"%&WH�L�!BQ1R2�t= !f9�"%& "CH�L�"f!'9���& "-)�3�Y!'LF9�!B�2= ��&23O!B& .���,�3OlE3�L�"%&�<�bB��& � H��
"j= &23�Q�H1= !B�|��LF��,,0$�10���w�,�x 
-y <�!KlE!�bB��&|�{Hg9�!B� 3�)*3�Y!BL 0><�!K9�"%& "K"%$'&2��$�"-&2,�!E"E,�!B�
!BQ1R2�>= !'�`�{�*,���)�)�3O!BL�"%(�!B��.
68H�"-L�(�!W�{�0&2��)�3�QA�~���2= �~lE��L��@"�R2�B<>,O!�9�&23�lE��&2!���H��\� �+7�"-)��~���a(��>��L�3�&���,B9�H�LB= !
��Lf�*, Y"%&2��"d(��X(�3�Q�H�R2!5(�!BL�(��X� �p&2�j"%,�3�J
Y!P��, �>bB�*LB= !K(��*, H��{H�"-&23�!�.0����� 9�H`Y����� �
bB�*&23^��)�" ��H��d� �X= ��L�$�"K"%,�$?YH�LC!BQ1R2�t= !5GM"%Q�&23�)�"5� ��,��*)�)�3�!'L�"-(�! .����2= !K$�"-& "%LB= 3OJ�"
��H���� ��= 3��*L��W� ��,���)�)*3�!BL�"%(�!�H�L�"P7���&2& "-lE3���LB=@"X(���,A9�"-L���,&- 
 
9� 0 0+DE(�� ��H���L�!
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� �����2= �?��R2��)�H1=@"-L�(�!#,�"�&2��(�. �+LE)�"-� !X(�� ��H��:� �`)�H�lE9�,�"%L ���2=@"%�0)�!BL�(�3�)�3�!'L�����<
� �d9�&2!1)���(�� "�)*&2��"%&��*,
L�H��>b'!C!BQ1R2�>= !ED]� � 3�L�)�!B&29A!B& "E"K,�"5&2��(F(��5�a�>= &230��L
)�"%� ! (��X� ��&Wv&�+��,@w\! -1y��/�10��Ix2�3
/��<�� �#"%)>= H�"%,O3�J�"X,�"P3OL�GI!'&2lK"%)�3%Y!BLd(��X,�" &2��(C(��
� �t= &23 ��LK��, 0$�H��w�,�x 
-y D�<B��L�"%,�lE��L'= �B<B� �W,����\lK"%L�(�"X��,�lE�*L��@"�R2� ' 
* 0tw ! 
���
"]���2= !B� !BQ1R2�>= !'�p9�"-& " ��H��h&2��$'3��2= &2��Le��,`9�H�LB= !q(�!BL�(��K� � 7�"]��R2�*)�H1=@"%(�!]��,
�>b'��LB= !K(���,aH�� H�"%&23O!�.����2= !E,����W���:(�� H�= 3O,�3�(�"%(K)�H�"%L�(�!E� �#&2��)�3�QA�p�*,�lE��L�� "�R2�
' 
/* 0>w !py � ) )Bw6��0>.s/13~��,~!'Q1R2�>= ! ��H��K� �E7�"f)�&2��"-(�!s��� H�Le!BQ1R2�t= ! - 
��%w��F� �
(���Q��Eb'��&23^��)�"%& ��H��C��,\�>b'��LB= !F(���,`& "j=AY!'L�� �E7�"tD�"]7���)@7�!F� !'Q�&2�KH�L�!'Q1R2�>= !
v&�+��,@w�<�� 3~��� "%��YZ <A�{��,��5��LBb YZ " "-,~!BQ1R2�t= !]v&�+��,@wX)�!'&2&2��9�!'L�(�3��*LB= �5��,0lE��L�� "�R2�
��� � - 
��%w��qD��{�K��,O3�lE3�L�" �*,;!'Q1R2�>= ! - 
��%w�����H��s� � )*&2��!�.�9�!B& ��,`lE!BlE�*LB= !
,�!B�`!'Q1R2�>= !B�`��!	�-��Lh� !'Lf"-H���3�,�3�"-&2���\��LC,�"P��(�3�)*3�Y!BLK(��X,�"d&2��(s(��#� �>= &23 0>.~/13���,
!BQ1R2�>= ! ��H���� �`7�"�)�&2��"%(�!X���0H�Ld!BQ1R2�t= ! -�y �� 0$�Ix3�3
�|�{�\b'��&23^��)�" ��H��`��,��>b'��LB= !
� �d7�"�D�"E&2��"-,�3�J�"-(�!��{!'Q�&2�d"-,�$?YH�Lh!'Q1R2�>= ! -1y��� 0$�Ix3�3
�K!sv&�+��,@w�<A(�� � ��&X"-��YZ <�� �
lK"%LB= 3O��L���b13^b'!E��,a!BQ1R2�>= !�<19���&2!K"`YH�LsL�!E�{� "-$B&2��$�"5"5,�"d&2��(g(�� �a�>= &23 <�9�H����
� �X(��*Q��#&2�>b13��@"-& ��H��#��, !BQ1R2�>= !5(����2= 3�L�! �{�j"Pb?Y"%,O3�(�!�.
/13 L�!d� ��= 3���L��:&2�tGI��&2��L�)�3�" "d"%,O$?YH�L5)�!BL��2= &2H�)>= !B&`! �{3A,�"#&2��(h(��#�a�>= &23�� �����2=AY"
��R2��)�H1=@"-L�(�!�< ��LB= !'L�)����#� �d9�&2!1)���(��E"EbB�*&23^��)�"%&X� Hq"%,O$?YH�L]!BQ1R2�>= !K$'&�Y"j��)�!C(��
,�"K&2��(q(�� � �>= &230)�!BL'= 3���L��5"-,+9�H�LB= !f(�!BL�(��5� �d&2�j"%,�3�J
Y!E��,+�>b'��LB= !�.5/138"%,�$?YH�L
!BQ1R2�>= !X,O!X)�!BLB= 3O��L��B<���LB= !'L�)*���~� ��9�&2!1)��*(��?"X� ��,���)*)�3�!BL�"-&2,�!`!p(���� ��,O��)�)�3�!'L�"%&2,�!
� ��$?YH�LK�{�j"P��, )j"%� !�.0/13 ��, LpYH�lE��&2!d(��X!'Q1R2�>= !B�`� ��,���)*)�3�!BL�"-(�!'�+��� � <���LB= !BL�)��*�
� �\(��*�{9�,�3O��$�"\��, 0$� 0���w$,�x 
%yA)�!BL#,�!'��"j= &23�Q�H1= !B�a(��\���2= �\!BQ1R2�>= !�<�� 3���,�LpYH�lE��&2!?(��
!BQ1R2�>= !|�{�*,���)�)�3O!BL�"%(�!B�A����lK"tD'!B&�" � !:)���&2!�<-��LB= !BL�)��*�
��, 0$�10���w$,�x 
%yA(���� 9�,�3���$�"
,�"P3OL�GI!'&2lK"%)�3%Y!BL5$'��L���& "%, (��#,�" &2��(f(�� � �t= &23 .
����� 9�H`Y�*�h(��q��R2��)�H1=@"-&h)�H�"-, ��H�3���& "e(��q,�!'�h)j"%� !B�C"%L'= ��&23�!B&2�*�*<?� �qlK"%L�(�"�"
&2��(�3�Q�H�R "%&`��,�!BQ1R2�t= !Ev������Iw��+.

�q� �a��	 5 � �+�2= �Xl Y�>= !1(�!d,O!d��LBb YZ "p(�3�&2��)t=@"%lE��LB= �|��, H�� H�"-&23�!5" = & "tb;Y����(���, & "j=AY!BL�.
68H�"-L�(�!E� �X&2��)�3OQ��X���2= �#lE��L��@"jR2�B<���,�!BQ1R2�t= !Kv��.� �Iw��e3�(���LB= 3^��)�" �{3�� �X= 3���L��
9�!'&�"%,OlK"%)���L�"-&;H�L]!'Q1R2�>= ! ��
� ��w�,�x3�3
� .���LF)j"%� !E(��p= ��L���&2,O! � � (���Q��#bB�*&23^i
��)�"%&���H��~�*,B!BQ1R2�t= !�(����2= 3�L�!?�{�j"8b?Y"-,�3�(�!�0><t!?L:Y!�.�/13B��,'!BQ1R2�>= ! ��H��~� �+7�"�)*&2��"%(�!
.�&2�>GI��&2��L�)�3u"%(�!P9A!B&"�+�0tx 2 y �1� �D0\���Wv&� �9, w\! -1y��� 0$�Ix3�3
��<'�{�|,����\��LBb YZ "p��,AlE��L1i
�@"jR2� ' 
/* 0>w 
A�d9�"%& " ��H��X"-)>= H�"%,�3O)���L "%,�$'H�L�"-�
b-"%&23u"%Q�,����0(��W3�L��2=@"%L�)�3�"(+ ��H��
� �PH1= 3�,�3OJ�"%LC��L])�"-� !E(�� 7�"%Q��*&:&2��� 9�!'L�(�3O(�!K"EH�LF�>b'��LB= !#' 
/* 0>w !py � ) )Bw6�5+ .
/13~� �5)�!BlE9�&2H���Q�" ��H��E,�" &2�tGI��&2��L�)�3�"C(�� � �/0>x 2 y��1�-� ���#(��EH�LN!'Q1R2�>= ! ��
/� �
��w�,�x3�3
��< ��LB= !'L�)����#� �dbB�*&23^��)�" ��H��E��,0!BQ1R2�>= !K��L�"%, ��H��5)*!BLB= 3��*L�� "%,+9�H�LB= !
(�!BL�(�� � �K&2��"-,�3�JaY!s��,\�>b'��LB= ! ' 
/* 0>w ! 
/���F�*�Pb?Y"-,�3�(�!f9�"%& "s��,`!BQ1R2�>= ! ��
/� �

& �



��w�,�x3�3
� + ���d(���)�3O&�<a�{3\�*,\!BQ1R2�>= !]!'&23�$B�*LN�*�5v&�+��,@w ��LB= !BL�)��*�P��,\(����2= 3�L�!]�*�
-1y��� 0$�Ix3�3
��<A! b13O)��>b'��&2�@"�+ <���LB= !'L�)*���X� �d9�&2!1)���(�� " 3�L�)�!'&29�!'& "%&W" ���2= � !BQ1i
R2�>= !#"�,�":lK"�= &23�J\(��`3�L�)�3�(���L�)�3�"W"%� !1)�3�"-(�"?"#v������Iw��C��LBb13%Y"%L�(�!B,��~�*,1lE��L�� "�R2�
��� � ��
� ��w�,�x3�3
��. �+,a!BQ1R2�>= !Kv � ���'xuy��! P,��X&2�*$B&2���@"E"Cv��.� �Iw��e��,a&2��� H�,c=@"%(�!
(��],�"e"%L��>�13�Y!'L (���,:!'Q1R2�>= ! ��
/�1�Aw$,�x3�3
�q9�"-& "���LBb�3�"%&2,��C,�"q3�L1GI!B&2lK"-)�3�Y!BLe��,
!BQ1R2�>= ! � 
/��xIy�
9��� w�y#9�"%& " ��H��K� �K9�H��*(�"F"-)>= H�"%,�3OJ�"%&X)�!'LB= ��L�3�(�!](���, 0$� 0:��w�,��
x 
-y . /13���,?9�H�LB= !�(�!'L�(��C� �h&2��"-,�3�J�"s���2= �f�>b'��LB= !eL�!N9A��&�= ��L���)��g"FL�3OL�$?YH�L
!BQ1R2�>= !5b:Y"%,�3�(�! ��LB= !BL�)��*��� �p9�&2!1)��*(�� "E��,�3OlE3�L�"%&~(��>��L�3^= 3^b-"-lE��LB= �#"%,�!'Q1R2�>= !
��
� ��w�,�x2�3
/��.

�q� �a��	 
C��������	�� �+�2= ��lE��L��@"�R2�N�*�]��LBb13u"%(�! (�3O&2��)>=@"%lE�*LB= ��9A!B&]�*,PH�� H�"%&23�! "
= & "�b\Y���E(���,?& "j=AY!BL�. 68H�"%L�(�!q��,?!BQ1R2�>= !q&2��)�3OQ��C���2= �hlE��L��@"�R2� ,O!���H��f(���Q��
7�"%)���&`���?)�"-ldQ�3�"%&8,�"P9A!B� 3�)�3�Y!'L5(��#,�!B�\!'Q1R2�>= !B�Wv&�+��,@w`! -1y��� 0$�Ix3�3
� !5(�3�&23�$'3�&
"5H�L]L�H��>b'!E!BQ1R2�>= ! ��
� �Aw$,�x3�3
� 7�"%)�3�" ��,�!BQ1R2�>= !��{HC��L�"-, .`6\H�"%L�(�!E� �p�kR2�>i
)�H1=@"����2= �~lE�*L��@"�R2�
� �0(��*Q��+= ��L���&��*Lp)*!BL�� 3�(���& "%)�3%Y!BL:(��~� 3'�{�07�"�� ��,���)*)�3�!BL�"-(�!
!E"%$'&2��$�"-(�!PH�L�"p��$BH�& "d�*Lh��, l Y�>= !1(�! ' 
* 0tw ! 
����.8/13 ,�"Xb-"%&23�"-Q�,O�5$ ��,�x 
%y6(
7�"%)��X&2�>GI�*&2��L�)�3�" "5"%,�$?YH�L�)�!BLB= &2H�)>= !'&�<���LB= !'L�)*�����*, l Y�>= !1(�! ' 
* 0tw ! 
���57�"
"%$'&2��$�"-(�!XH�LEL�H��>b'!d!'Q1R2�>= !X$B&�Y"���)�!XDE���2= ��l Y�t= !1(�!�<-��LE)�!BL�� ��)�H���L�)�3u"�<�(���Q��
)�"%l Q�3�"%&?,�"E9�!'�{3O)�3�Y!BLC(���,�!BQ1R2�>= ! .�� 3
�*��H�LN!'Q1R2�>= !sv&�+��,@w:! -�y �� 0$�Ix3�3
�Z0 ��� 3
� �/0>x 2 y��6� ��7�"-)��d&2�>GI�*&2��L�)�3�"K"hH�Lq!BQ1R2�>= ! ��
� �Aw$,�x3�3
�K� �d(���QA�5)�"-ldQ�3�"%&?� H
(�3�lE��L�� 3�Y!BLs9�"-& " (�"-&���,+�tGI��)>= !C(���lE!*b'��&��*,~"%&2)*!h7�"%)*3�"E!%= &2!C!BQ1R2�>= !C��LF��,
Y"%&2��"5(�� (�3OQ�H�R2!�.`/13 $ �9,�x 
-y1(X7�"-)��P&2�tGI��&2��L�)�3�"E"5H�Lfb-"-,�!B&WL�H�,�!�<���L'= !BL�)������ �
= 3���L�� ��H��d� �P7�"E7���)@7�!CH�L�"�� ��,O��)�)�3�Y!'L Dg� �P(���QA��L]lE!�bB�*&��AY!B,�!5,O!B�:!'Q1R2�>= !B�
v&�+��,@w+! -�y �� 0$�Ix3�3
��<�D59�!'&+)�!'L��{3O$BH�3���LB= �'<��{�W(���Q���L�&2��(�3�Q�HjR "-&+,�!'�~"-&2)�!B� ��H��
� �X)�!BL���)>=@"-Lh�*�k= �#!'Q1R2�>= !�.

����� � �K	��%� �a" lK"%L���& "#(��X&2�*9�&2�*�{�*LB=@"%&`,�!'�\!BQ1R2�>= !'�\$B&�Y"j��)�!'�\(��X,�"p&2�*(h(��X�a�>= &23 <
� �p&2�j"%,�3�Jj"P)�!'L]"�D1H�(�"5(�� (�!B�|"%&2&2��$',�!B�?"%H1�13O,�3�"%&2�*�*<'H�L�! 9�"-& "d= !1(�!'��,O!B�?!BQ1i
R2�>= !B�\$'&�Y"j��)�!'�*<�DE!-= & "p9�"-& "|,O!B�~!'Q1R2�>= !B�~� ��,O��)�)�3�!'L�"%(�!B��. �+LK"%l Q�!B�8"%&2&2��$',�!B�
� �X)�!B,�!1)j"%LK"%,�3OL�3O)�3�!#,�!B�?"-&2)�!B�`DC(��*�{9�H`Y���?,�!B�`,�H�$�"%&2���~DK= & "%L�� 3�)�3O!BL�����.

�'� ����� � )�*6 �)+;�� ������� ��� ���

�+�2=@"X)�,�"-� �\���~��,�!BQ1R2�t= !p9�&23�L�)�3O9�"-,�(��:,�"�&2�*(E(��W�a�>= &23 <'9�H����8lK"%LB= 3��*L��`,�!'�+3�(���L'= 3^��i
)�"-(�!B&2���~(���,O!B�~!'Q1R2�>= !B�~$'&�Y"j��)�!'� ��H���)�!'L�GI!'&2lK"%L5,u"|&2�*( (��X�a�>= &23 . S 9�&2!�b'��) 7�"-L�(�!
,�"-��)j"%& "%)t= ��&�YZ �2= 3�)�"%� ��H�� !%GI&2�*)��P,u"5lK"j= &23�JX(�� 3�L�)�3�(���L�)�3�" 9�"-& "E&2��9�&2��� ��LB=@"%&p"5H�L�"
&2��(s(��#� �>= &23a(��#H�L�" lK"%L���& "P� ��L�)�3O,�,�"�DC)�!BlE9�"%)t=@" .�b'��&�� ��)*)�3�Y!BL � . ) .���0><1� �X��,O3�$B3�Y!
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lK"-L��kR "%&+3OLB= ��&2L�"%lE��L'= �X"P,�"-�~&2��(����`(��#� �t= &23 )�!BlE! H�LK!BQ1R2�>= ! ��H���= & "%Q�"�R "p)�!'lE!
H�L�"�lK"j= &23�Jg(��q3�L�)�3O(��*L�)*3�"�<`lK"-LB= ��L�3���L�(�!���L �{H�9�&23�lE��&K&2��L�$B,�Y!'L .�&2��L�$B,�Y!'L  0
3�(���L'= 3^��)�"%(�!B&2�*�:"5,�!'��!'Q1R2�>= !B��-1y��� 0$�Ix3�3
��<���L],�" 9�&23OlE��& "5)�!B,OH�lEL�"�.�)*!B,�H�lEL�"  0
3�(���L'= 3�(�3�)�"%(�!'&2����"f,O!B�X!BQ1R2�t= !B� v&�+��,@w�<�Dq��Le,�"%�X3�L'= ��&2� ��)�)�3�!'L�����(��E,�!B�X&2�*L�$',�!BL����
Dq)�!',�H�lEL�"%��"C,�!B�X!'Q1R2�>= !B�#"-&2)�!B�	��H���YH�L���Le"f,�!'��,�H�$�"-&2���X)�!BLq,�"-��= & "%L�� 3�)�3�!'L�����<
)�!'lE!P� �#9�H���(��P"-9�&2��)�3�"-&\��Lf,�"#��$BH�& " & .�"�.

T1 T2 T3 T3

P1

P2

P3

P4

Tj     Transiciones Pi    Lugares Aij    Arcos 

Ori-
gen

A11 A12 A13 A14

A21

A31

A41

A22

A32

A42

A23

A33

A43

A24

A34

A44

�a3�$BH�& " & .(" 
 ��!B�+!'Q1R2�>= !B��(��`,�":)�,�"-� �?v�� �#�BxIy$�! %<'&2��9�&2��� ��LB=@"-LE"�H�L�"X&2��(�(��?�a�>= &23 <
)�!'lE!PH�L�"5lK"j= &23OJ�(��p3OL�)*3�(���L�)�3�"

�a"�bB�*LB=@"jR "���H��;&2�*9�&2�*�{�*LB=@"�lK"%L���R "-&a":H�L�"�&2�*(d(��`� �t= &23�(��`���2=@"�GI!'&2lK"�<�� !BQ�&2�
,�"-��= & "%(�3�)�3�!'L�"%,����%.�,�3��2=@"�(��`��,��*lE��LB= !B��<tDPlK"�= &23�J~(��`)�!BL���)t= 3^b13�(�"%(�<�b'��&a��$BH�& " & . & 0><
��� ��H��X,u"|GI!'&2lK"p(���lK"�= &23�J:(���3�L�)�3O(��*L�)*3�"����`l Y"%�\)�!'lE9�"%)>=@"�DElK"-LB= 3���L���= !1(�" ,�"
3�L1GI!'&2lK"%)�3�Y!'LEL���)����@"%&23u"P(��P,u"d&2��(]� � �t= &23 <�9�!B&W��R2��lE9�,�! 
+� 3�� �X= & "%Q�"jR "-& "5)�!BLs,�"%�
,�3O�k=@"-�
,O3�$�"-(�"-�a�{�?(���Q��*&�YZ "%Ld3OlE9�,u"%LB=@"-& lE�*)�"%L�3�� lE!B��9�"-& "|)*!BL�!1)���&0,�":GIH�L�)*3�!BL����0(��
��L'= & "%(�"dDf�@"-,�3�(�"�<-Df)*!BLC,�"dlK"j= &23OJX(��#)�!'L���)>= 3^b13O(�"-(K�{�X= ��L�(�&�YZ "d��,�9�&2!'Q�,O��lK"P(���,
��� 9�"%)*3�!P�*LhlE��lE!'&23�"�. � !'&�!-= &2!5,�"-(�! ,�"#GI!B&2lK"P(��XlK"�= &23�J:(��#3�L�)�3�(���L�)�3�"X9A��&2lE3^= �
��H��#� �X9�H��*(�" 9���L��@"%&?"dGIH1= H�&2!E��LhH�L�"53�lE9�,�"-LB=@"%)�3%Y!BL5(��#&2��(�����R2��&�Y"%&���H�3O)�"%��.

S (���l Y"%��,�"NlK"�= &23�Jf(��]3OL�)*3�(���L�)�3�"]9��*&2lE3^= �f"e,�!B�E!'Q1R2�>= !B�hv&� �9, w5D -�y �� 0$� �
x3�3
��<~)�!'L�!1)���&d)*H�"-,����5� !'L�,�!B��"%&2)�!'�5)�!'L ,�!B� ��H��s���2=AY"%L )�!'L���)>=@"%(�!'�dD�!'Q�= �*L��*&
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0 1 0 1 0 0

0 0 0 0 1 0

0 0 0 0 1 1

0 1 0 0 0 0

0 0 0 1 0 0

0 0 0 0 0 1

a)

b)

c)

�a3�$BH�& " & . & 
 - ��9�&2��� ��LB=@"-)�3�Y!BLE= & "-(�3O)�3�!BL�"-,�(��#H�Lf$B& "�GI!5(�3�&23�$'3�(�!

3�L1GI!'&2lK"%)�3�Y!'Ld(������2= !'�;9�"-& "P(��>= ��&2lE3�L�"-&�<�9�!'&`��R2��lE9�,�!�<-)�H�"-,����\� !BLK,�!'�\,�H�$�"%&2�*�\(��
��L'= & "%(�"PDC�@"%,�3�(�"#��LfH�L�"P= & "-L�� 3�)*3�Y!BL�.

/13:= & "%Q�"�R "%lE!B��)�!BL H�L ��L1GI! ��H��F(��FlK"j= &23OJf(��F3�L�)�3�(���L�)�3�" .���$BH�& " & .("�0�(��
��,O��lE��LB= !'�\$B&�Y"j��)�!'�`!BQ1= ��L���lE!B��


2 ��!B�E!BQ1R2�t= !B�Cv&�+��,@w5� �F"%,OlK"%)���L�"-L���,W,�"N9�&23�lE�*& "g)*!B,�H�lEL�"F(��g,�"NlK"�= &23�J
.�= ��L�3���L�(�!5H�L�"5,�3��2=@"p,O3�$�"-(�"X��L'= &2�P,�!'�`(�3cGI��&2��LB= ���?,�H�$�"-&2���60>.

2 ��!B�`!BQ1R2�>= !'�	-�y �� 0$�Ix3�3
���{�#"-,�lK"%)*��L�"%L5��Ls��, 9�&23�lE��&\&2�*L�$',�Y!BLK(��#,�"PlK"�= &23�J
.�= ��L�3���L�(�!5H�L�"5,�3��2=@"p,O3�$�"-(�"X��L'= &2�P,�"-�`(�3cGI��&2��LB= ���`= & "%L�� 3�)�3O!BL����60>.

2 ��!B��!'Q1R2�>= !B� � 
/�1�Aw�,�x2�3
/�E� �P��L�)�H���L'= & "%LF��LF,�!'�:��,O��lE��LB= !'� ��H�� GI!B&2lK"%Lg,�"
3�LB= ��&2� ��)*)�3�Y!BLK��L'= &2�p)*!B,�H�lEL�"%�". -1y��/�10��Ix2�3
/�10 0~DC&2��L�$B,�!'L��*� .���� �9, w�0 0>.
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�
"-& "53�lE9�,�"%L'=@"%&~,�" )�,�"-�{�Pv�� �#�BxIy$�! #�{�X9A��L��AY!5��Lh= �*L��*&�H�L�"5)�,�"-�{�|9�"-(�&2����H��
lK"-L��kR "%&�Y"f"FH�L�"FlK"j= &23�J .�,�"s)�,�"%� � �#�BxIy$�! �0PDU"],�"])�,u"%� �Cv�� �#�BxIy$�! K)�!BlE!gH�L�"
� H�Q�)�,u"%� � ��H��ElK"-L��kR "%& "K��� 9���)�YZ ��)�"-lE��LB= �#=@"%&2��"-�#9�&2!'9�3�"%�#(��E,�"hlK"�= &23�Jd(��E3�L�)�3ci
(���L�)�3�"�< )�!'lE!f"-$B&2��$�"%&�= & "-L�� 3�)*3�!BL�����<A,�H�$�"%&2�*�*< !]��LBb�3�"%&XH�LelE��L�� "�R2�5"C= !1(�!s,�!B�
!'Q1R2�>= !B�	-1y��� 0��Ix2�3
/��<19A!B&`lE��L�)�3�!'L�"%&\"-,�$BH�L�!B��.

�a"%�`b-"%&23�"-Q�,O���~DCl Y�>= !1(�!B�`(��p3OL��2=@"-L�)*3�"p(��X,�" )�,�"-�{�Pv�� �#�BxIy$�! X� !BL�

���������	�	
���	�+4������!������� � ���!�������
�

�/���;��4�����3��#?$ &�&	�	.�1��	���" ��;�!.����	����#
�/���;��,������>#������	�!�7#?$@&�&3�(.�1��	���; ��+�������7#�����	������#
�/���;� ���/���7#?$ &�&	�	.�1��	���" ��;��� ����#

B
CEDGF ���! 7H!�	 � 	4�����	�L� D �! �HI���!J�4�����	�5$
CEDGF ���! 7H!�	 � 	,������7#������	���N� D �! �HI���!J�,����!�7#������3��� $
CEDGF ���! 7H� ������(���!4�����	��'/� ���!J � D �����>H	�?$
CEDGF ���! 7H� ������(���!,����!�7#������3���7'/��������.�1�� � D �/���>H(�5$
CED ����#/.��!�����	 � �H!�	 � ���������������	��� � D �! �H ���!J����!��������7�	��� $
CED �! �HI*�����	�	����� ����#�*����7#	�(,��
 F �!��� � D ���
 F ��������H �3=��  F ����� $
CED �! �H �������7#������	��������� ����#�*����7#	�(,��
 F �!��� � D ���
 F ��������H �3=��  F ����� $
CED �! �H ������*�=������ ����#�*����7#	�(,��
 F �!��� � D ���
 F ��������H �3=��  F ����� $
CEDGF ���! 7H����!0����!J������3��������������	���>#�'/��������.�1��N� D �/���>H!�L$
CEDGF ���! 7H����!0����!J������3��������������	���>#�'/� ���(J � D �/��� H	�?$
CEDGF ���! 7H��(.���,������7#������	���7#%$

�a"%�ab-"%&23�"-Q�,O�����1v � �9, w�06� ��-1y��� 0$�Ix3�3
� 0�D	� ����� � 0�� �\H1= 3�,�3�Jj"%LX9�"%& ":lK"-LB= ��L���&aH�L
)�!'LB= &2!B, �{!'Q�&2�B<�)�!BlE! � H��?L�!Bl Q�&2�*��,�!�3�L�(�3O)�"%L�<��*,�LXYH�lE��&2! (��#,�H�$�"%&2����<�&2�*L�$',�!BL����
DC)�!'L��t�13�!BL�����<'&2��� 9���)t= 3^b-"%lE��L'= �B.

��!B�Cl Y�>= !1(�!B�K(��N3OL��2=@"-L�)*3�"N(��q,�!'�h!'Q1R2�>= !B�sv������BxIy��! %. ��!B�ClE���@"jR2���E� !'L
��L'b13�"%(�!'��" ���2= !B�?!BQ1R2�>= !'�;9A!B&`,�!'�;!'Q1R2�>= !B�Wv������Iw��0.
����� � �����B	 �+�2= �dlE��L��@"�R2�X,��#,�,���$�"5"%,a!BQ1R2�t= ! 9A!B&W9�"-&�= �d(�� H�LF!'Q1R2�>= !sv��.� �Iw��+.

68H�"-L�(�!�� �`&2��)�3OQ��\���2= �\lE��L��@"jR2�8�{�?"-$B&2��$�"�H�L�":L�H��>b-"X)�!B,OH�lEL�"?":,�":lK"�= &23�J
D]� � 7�"-)�� &2�>GI��&2��L�)�3�"5�*, !'Q1R2�>= !Cv&�+��,@w ��H�� �{� lK"%L�(�"5)�!'lE!59�"%&�Y"%lE�t= &2!E(��
��LB= & "-(�"5�*Lf,�" 9�&23OlE��& "P)�!',�H�lEL�"p(���,�L�H��>b'!E&2��L�$\Y!'L�.

����� � ����� ��^�%���� 6\H�"%L�(�!P� �W&2��)�3�QA�����2= �WlE��L�� "�R2�`� ��"%$'&2��$�"XH�LEL�H��>b'!d&2��L�$;Y!BLK"
,�"dlK"�= &23�J�Ds� �X7�"-)��X&2�>GI��&2�*L�)*3�"P��,�!'Q1R2�>= ! -1y��/�10��Ix2�3
/� ��H��#� �XlK"%L�(�"P)�!'lE!
9�"%&�Y"%lE�t= &2!5(��X��LB= & "%(�"5��Ls��, 9�&23�lE��&`&2��L�$;Y!BLC(��#,�" L�H��>b-"5)�!',�H�lEL�"�.

��	 ��	B��	 � �����'	  � �K� � 6\H�"%L�(�!h� �d&2�*)�3�Q�� ���2= �dlE��L��@"�R2�p� � Q�!B&2& "K��,0&2��L�$B,�Y!'L]���2i
9���)*3^��)�"%(�!�<j,�! ��H��?&2��� H�,c=@":��Ld,u"���,�3OlE3�L�"%)�3jY!BL�(��`,�H�$�"-& D (��`= !1(�!'�
� H��0"%&2)�!'�
(��p�*LB= & "%(�"dDC�@"%,�3�(�"�.

)��



��	 ��	B��	 � �����a��^����A�  � �P� � ����� 6\H�"%L�(�! � �e&2��)�3�QA�q���2= ��lE��L��@"�R2�F�{�eQ�!'&2& " ,�"
)�!B,OH�lEL�"d�*�{9A��)�3^��)�"-(�!�<1,�! ��H�� &2��� H�,^=@"5��L],u"5��,�3�lE3�L�"-)�3�Y!'LK(�� ,�"d= & "-L�� 3�)*3�Y!BL
DC(��X= !1(�!B�?� H��:"-&2)�!B�`(��#��LB= & "%(�"dDC�@"%,�3O(�"�.

����� �P�A��� 	��-����A� 68H�"-L�(�! �{�|&2��)�3�QA�����2= �XlE��L��@"jR2�B<'� �:b'��&23^��)�"P,u"P�>�13O�k= �*L�)*3�"X(��
H�L�"X&2�>GI�*&2��L�)�3�"���LE,�"�3OLB= ��&2� ��)�)�3%Y!BL (��?,�":= & "-L�� 3�)*3�Y!BL#Dd�*,�,�H�$�"%&���H���)�!'LB= 3���L��
��,�!BQ1R2�t= !#��
� ��w�,�x3�3
� ��H��X�{�XlK"-L�(�" )�!BlE! 9�"%&�Y"%lE�t= &2!d(��X��LB= & "-(�"�.~/13�L�!
�>�13��2= �5L�3�L�$'H�L�"C&2�>GI��&2��L�)�3�"�<���LB= !'L�)����#� �E9�&2!1)*��(��E"f7�"%)��*&p,u" &2�>GI�*&2��L�)�3�" D
� �P= ��&2lE3�L�"E��,a= & "%Q�"�R2!�.#/13��>�13��2= �5"-,�$BH�L�"5&2�>GI��&2�*L�)*3�"�<A��LB= !'L�)*���X� �Pb'��&23^��)�"
� 3���,�!BQ1R2�>= ! �>�13��2= ��L'= �plK"-LB= 3���L���,u"dlE3�� lK"X(�3O&2��)�)�3�Y!'L ��H��p�*,�L�H��>bB!E!'Q1R2�>= !
��
� ��w�,�x2�3
/��<j(��`� ��&�"%�%YZ <*��LB= !BL�)��*�+� �`"%H�lE��LB=@"?��,�b-"%,O!B&�(���,19��*�{!|(��*,1"%&2)�!|��L
��,�!BQ1R2�>= !#�>�13O�k= �*LB= �B.0/13�,�"�(�3�&2�*)�)�3�Y!'Ld���\)�!'LB= & "%&23u"���LB= &2����,�!BQ1R2�t= !p�t�13��2= ��LB= �
D]��,�L�H��>b'!h!'Q1R2�>= ! ��
� ��w�,�x3�3
��<��*LB= !BL�)����|�{� (�3�� lE3�L�H1D'�X��, b-"-,�!B&W(���,a9���� !
(���,\"%&2)*!]��Le��,~!BQ1R2�t= !f�>�13O�k= �*LB= �B.K/13\���2= �59A��� !f,�,��*$�"C"h)���&2!�<a��LB= !'L�)*���P� �
9�&2!1)���(��#"5��,�3�lE3OL�"-&~"-, !BQ1R2�>= ! ��
� ��w�,�x2�3
/�d�t�13��2= ��LB= �B.

�������B	 �P��� �K	����~�A� �*	 � � � ��	1��� /1�d&2��)�!'&2&2�P,u"59�&23OlE��& "5)�!B,OH�lEL�"d(�� ,�"5lK"j= &23OJB<
Ds"d,�!B�`!'Q1R2�>= !B�Wv&�+��,@w`�{�#,��*�;�*LBb�YZ "P�*, lE��L��@"jR2� ,��� %�w�0�� 
� 0>w - 
 % � w���xI.

�������a��^����A� �P��� �K	����~�A� �*	 � � � ��	1��� /��\&2�*)�!B&2&2�\��,19�&23�lE�*&�&2��L�$\Y!BL (��\,�"�lK"�= &23�J
DK"#,�!B�~!'Q1R2�>= !B� -�y �� 0$�Ix3�3
� � �:,��*�~��LBb YZ "X��,�lE��L��@"jR2� ,��� %�w�0:� 
/�10tw - 
 % � w��AxI.

����� � � �P��� �K	����8���a��	 � � � ��	���� 6\H�"%L�(�! �{�e&2��)�3OQ��q���2= ��lE�*L��@"�R2�B<��*,p!'Q1R2�>= !
v�� �#�BxIy$�! #� �PlK"-L�(�"d,O!B�?lE��L�� "�R2���5� �+��,@w9���� %�w�0�� 
� 0>w - 
 % � w���x�D ,��� %�w��
0:� 
/�10tw - 
 % � w��AxI.

��	 
C��� � �	��� �P�A�
�a	��%�%����a�  � �P� � �
�e� 68H�"-L�(�!?� �+&2��)�3OQ��+�*�k= �0lE��L��@"jR2�B<@� �+&2�*)�!B&2&2�
= !1(�"p,�"X)�!',�H�lEL�"�<-3�L�(�3�)�"%(�"���LE�*,�9�"%&�Y"-lE�>= &2!#(��|��LB= & "%(�"�<BDE� 3�7�"�DE!'Q1R2�>= !B�
��
� ��w�,�x2�3
/�d� �#,����`��L'b�YZ "P��, lE��L�� "�R2�dy2w !#y���0.

��	 
C��� � �	��� �P�A�
�a	��%�%����a�  � �K� � 6\H�"%L�(�!d� ��&2��)�3OQ������2= ��lE�*L��@"�R2�B<'�{�|&2��)�!B&2&2�
= !1(�! �*,
&2��L�$;Y!BL�<�3OL�(�3�)j"%(�!5��LF��,�9�"%&�Y"-lE�>= &2!E(��d��LB= & "-(�"�<�D]� 3
7�"�D]!'Q1R2�>= !B�
��
� ��w�,�x2�3
/�d� �#,����`��L'b�YZ "P��, lE��L�� "�R2�dy2w !#y���0.

� ��� � ����� ��^�%����a� 68H�"%L�,�! � �X&2��)�3�QA�����2= �XlE��L��@"jR2�B<�� �X&2��)�!B&2&2�X�*, 9�&23�lE��&`&2��L�$\Y!'L
(��p,u"PlK"j= &23OJ:Ds"d,�!B�`!'Q1R2�>= !B�	-1y��� 0��Ix2�3
/�5� �X,����?��LBb YZ "#��,�lE��L��@"�R2�dy$* ��.
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�'� ����� � )�*6 �)+;�� ��� ��� � �
�+�2=@"#)�,�"-�{�W&2��9�&2��� ��LB=@" H�L�" lK"j= &23�J?$B��L�Y��&23O)�"p(�� � . � � � 7��T0 ( . ��� ��� � � ���T0 � !'Q1R2�>i= !'�*.��a"E)�,�"-�{� �#�BxIy$�! &2��9�&2��� ��LB=@"K"EH�L�"ElK"j= &23OJp(�� !BQ1R2�>= !'�:&2�>GI�*&2��L�)�3�"%(�!'����L'= &2�
� 3 . �+�2=@"])�,�"-� �5)�!BL'= 3���L��E,�"%� 9�&23�lE3^= 3^b-"-�X9�"%& "f��,\lK"-L���R2!f(��CH�L�"flK"�= &23�JB<a)�!'lE!
��, lK"%L���R2! (��#&2��L�$',�!BL����~DC)�!',�H�lEL�"-��<�"-�{3A)�!BlE! (��XlE!*b�3�lE3���LB= ! "d�*,���lE��LB= !'�\���2i
9A��)�YZ ��)�!B�\(�� ,�"dlK"�= &23�JB. �0�k=@"5)*,�"%� �XlK"%L'= 3���L��X&2��,�"-)�3�Y!BLK)�!'Lf,�" )�,�"%� � %&� w�'5w��AxI<�,�"
)�H�"-,1&2��9�&2��� ��LB=@" "�,�!B�0!BQ1R2�>= !'�
��,O��lE��LB= !'�
(��?,�"�lK"j= &23�J'. �a"�3�lE9�,�"%LB=@"-)�3�Y!'LX(��?���2=@"
)�,u"%� �;= 3O��L��:b-"%&23�"-Q�,��;DKl Y�t= !1(�!'�~(���3�L��2=@"%L�)�3�"X3�lE9A!B&�=@"-LB= ����<-)�!BlE! � ��ldH����2= & "#��L
��, �{3O$BH�3���LB= �|,�3��2=@"%(�! 
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CED �����1���������H ���!����'%� D �/���>H;��'��%� D �/���>H;��?$
CEDGF ���! 7H!�	 � �������.�1��N$
CEDGF ���! 7H!�	 � ���!J $
CEDGF ���! 7H� ������(���	�����!.�1��N� D �/���>H"��?$
CEDGF ���! 7H� ������(�������!JN� D �/��� H���'?$
���!�� 

�a"%�db-"-&23�"%Q�,������ %&
/��0#D ����
�� * ' � 0 lK"%LB= 3��*L��*L���,?LXYH�lE��&2!q(��f&2��L�$',�!BL����dD
)�!',�H�lEL�"%��. �+,aLXYH�lE��&2!5(��#&2��L�$B,O!BL����?���:(�� � � � <1Df�*, LpYH�lE��&2!d(�� )�!B,OH�lEL�"-�;�*�
(�� ��� ��� � � ��� � � <�D�" ��H��#,�!'�XYZ L�(�3O)���� � �
	 (��X,�!'�`��,���lE��L'= !B�\(��X,�"PlK"�= &23�J����2=AY"-L
��LC,�!'�;& "-L�$B!B��
 � � �  K� � � � 7��?0><�D 	 � �  C� ��� ��� � � ���T0>.

�a"�b-"-&23�"%Q�,�� � �0tw�� �PH1= ,�3�,O3�J�"d9�"%& "KlK"%L'= ��L���&:,�"E&2�>GI�*&2��L�)�3�"K"%,�9�&23�lE��&:!'Q1R2�>= !
%&� w�'5w��Ax�(��E,u"flK"j= &23�J!.�!BQ1R2�>= !g��L�,�"C9�!'�{3O)�3�Y!BL�.  K�  0'0>. �a"hb-"-&23�"%Q�,�� ,�*1y y2w��Ax+� �
H1= 3�,�3OJ�"X9�"-& "dlE!�bB�*&2�{�X�*LB= &2�P,O!B�`(�3^GI��&2��LB= �*����,O��lE��LB= !'�\(��#,�" lK"j= &23�J'.

��!B�dl Y�t= !1(�!'�d(��f,O!B� !BQ1R2�>= !'�����'xuy��! %<\7�"%)*��L�!B9A��& "%)*3�!BL���� ldH1D��{3OlE9�,O���#(��
"-$B&2��$�"%&~DsQ�!B&2& "-&�&2�*L�$',�!BL����`!E)�!',�H�lEL�"%��<%Ds(��#9�!B� 3�)*3�!BL�"%&2� �?��LF"-,�$?YH�LE��,���lE�*LB= !
��� 9A��)�YZ ��)�!#(��p,u"PlK"j= &23OJB.
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 � )�*6 �)+;���� 
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��!B��!'Q1R2�>= !B��(��~�*�k=@"?)�,�"-�{�0� !BLX,�!'����H��~GI!B&2lK"%LX,O!B� L�!1(�!B�a(��~,�"`lK"%,�,u" ��H��~GI!B&2lK"`,�"
lK"�= &23�JB. �+�2= !'�\!BQ1R2�>= !'�~= 3���L��:3�(���L'= 3^��)�"%(�!B&2�*�~"#,�!B�~�*,���lE��LB= !'� ��H���� �:�*L�)*H��*LB= &2��L

) "



��Lg,�"%�?)�H�"j= &2!K9�!'� 3�)�3�!'L��*�`"%(1D�"-)���LB= �*�X"EH�LgL�!1(�!�.`�+"-ldQ�3�Y��LK= ��L�(�&�Y"�H�LF3�(���L'= 3^��i
)�"-(�!B&`9�"%& "d9A!1(��*&�"-� !1)�3�"%&2,O��)�H�"-, ��H�3���&\!'Q1R2�>= !�<�,�! ��H��#$B�*L��*& " ��H��#,�"PlK"�= &23�J�� ��"
$'��L`Y��&23�)�"�.E�:L�!BQ1R2�>= !����BxIy��! � �E9�H���(��E9���L��@"%&#)�!'lE!hH�L�"flK"-,�,�"E)�H�"%(�&23�)�H�,�"-(�"
(��X!BQ1R2�t= !B� %&� w�'�w���x�H�L�3�(�!B�`��LB= &2� ��YZ .

�a"%�`b-"%&23�"-Q�,O���\3�L��2=@"%L�)�3�"#(��p,O!B�`!BQ1R2�>= !'�`(��#���2=@"d)*,�"%� �:� !'L 
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.��7#�� �(���	 -�/���A*���#�'?$ &�&(4���#�����	��� '"���-���+1��!�����
	 D ���!��������� H
.��7#�� �(���	 -�/���A*���#�?$ &�&(4���#�����	��� �"���-���+1��!�����
	 D 	����.�1�����H
�����1������ �/���	����'?$ &�&���� �(.7�3�������)������1�������� D �����������!� H
�����1������ ��
��	�	J��	�� �'?$@&�& �3�����	���	�	�6������1�������� D ���!��������� H
�����1������ �/���	��� �?$ &�&���� �(.7�3�������)������1�������� D 3����.�1�����H
�����1������ ��
��	�	J��	�� ��?$@&�& �3�����	���	�	�6������1�������� D 	����.�1�����H
�! 	�!��������� $ &�&3���������!�7�! ��; ����;������1��������
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68!'lE!P� �|"%9�&2��)�3�"#��LK��, ,O3��2=@"%(�!#"%LB= �*&23�!B&�<�,�"%�~b-"-&23�"%Q�,����83�L��k=@"-L�)�3�"�(�� %&� w�'5w��Ax
� !BL�� 
/0 0:D�� 
/0 9 ��H��E&2�*9�&2�*�{�*LB=@"%Lq,�!'�EYZ L�(�3�)*��� � �
	 (��E9A!B� 3�)�3%Y!BLf(��5H�Le��,���lE�*LB= !
��L�H�L�"]lK"�= &23�JB. �a"hb-"%&23u"%Q�,�� �Aw� Bx 0 <�7�"-)��E&2�>GI��&2��L�)�3u"]"%,\� 3�$'H�3O��LB= �5��,O��lE��LB= !s��L
��,|&2��L�$B,�Y!'L . �a"Nb-"-&23�"%Q�,�� $ 
%y����%y ��0 <?7�"%)��F&2�>GI�*&2��L�)�3�"�"-,X��,���lE�*LB= !�"-LB= ��&23�!'&K��L
��,W&2��L�$B,�Y!'L�. � "Fb-"%&23u"%Q�,�� �Aw� Bx 9B<+7�"-)��f&2�>GI�*&2��L�)�3�"e"%,:� 3�$'H�3���LB= �K��,��*lE��LB= !e��L ,�"
)�!',�H�lEL�"�.��a"]b-"%&23u"%Q�,��&$ 
%y����-y'� 9'<~7�"%)��K&2�>GI�*&2��L�)�3�"F"%,`��,O��lE��LB= !F"-LB= ��&23�!'&P�*L ,�"
)�!',�H�lEL�"�.+��<1��L�"-,�lE��LB= �B<�,u"Pb-"%&23�"-Q�,��	,$
/��xMw���x�7�"%)�� &2�>GI��&2�*L�)*3�"5"%,a!'Q1R2�>= ! ��H��d� �
(���� ���#"-,�lK"%)��*L�"-&~��LC,�"PlK"�= &23�JB.

�+�2=@":)�,�"-� �+lK"%L'= 3���L��~H�L�":���2= &2��)@7�"?&2��,�"-)�3�Y!BLX)*!BL ��,���lE��L'= !B��(��\,�"`lE3�� lK"8)*,�"%� �
D�< 9�"%& "K��,
)j"%� !K��� 9���)�YZ ��)�!E(�� v�w�xuy{z|< � �dlK"%L'= 3���L��PH�L�"K&2��,�"%)*3�Y!BLs)�!BLF,�"5GM"-lE3�,�3�"
(��X)�,�"-� ���`(��*&23^b-"%(�"d(��X,�"d)*,�"%� �"(��!)*1y2w�.
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�+�2=@"X���\H�L�"p)*,�"%� �`$B��L�Y��&23O)�"�<�D5� 3�&�b'�:(��WQ�"-� ��9�"%& "X)�&2�j"%&~,�"-�~)�,�"-� ���
(��W,�!B�~!'Q1R2�>= !B�
$'&�Y"j��)�!B� v&�+��,@w ��-1y��/�10��Ix2�3
/�FD ��
� �Aw$,�x3�3
��. �+�2=@"q)�,�"%� �E= 3���L��C3�lE9�,�"%L'=@"%(�!B� ,�!B�
lE��)j"%L�3�� lE!B�a9�&23�L�)�3�9�"%,O���
9�"-& "|lK"-L���R "%&0,�"X9�"-&�= �:$'&�Y"j��)�"�DK"j= �*L�(���&;"p,�!'�+�>b'��LB= !'�
(�� & "j=AY!BLs(���,
H�� H�"%&23�!�.��+�2=@"E)�,�"-�{�X)*!B9�3�"5"-,�$BH�L�"%�?)�"%& "-)>= ��&jYZ �2= 3�)�"-�~(��P,O!B�:!'Q1R2�>= !B�
� �Iw��+<�)�!BlE!��{!'Lf��,�lK"-L���R2!5(��PH�L $ y �'5w�<�9�"%& "5lK"-L���R "%&`� H]9�!'� 3�)�3�Y!'L5Dh=@"-lK"�rL�!
&2��� 9A��)>= !�"%,`b13��  (�!BL�(��]� �f(�3�Q�H�R "�<~D H�L � 
* �>�0@<\9�"%& "e���2=@"%Q�,���)��*&d� H 9�&2!'9�3�!
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!'&23�$B��Lg(��E)*!1!B&2(���L�"%(�"%�WDF=@"%lK"�rL�!�. /13�Lq��l Q�"%&2$B!�< ���2=@"K)�,�"-�{� = 3���L��5,�"E$'& "%Lq(�3^i
GI��&2�*L�)*3�" )*!BLe,�!B�#!BQ1R2�t= !B� ���Iw�� �*L ��H��EL�!]���2=@"-L�"-$B&2H�9�"%(�!B�X��L�H�L�"s$B��& "-&���HaYZ "
� �Iw��+< ,O! ��H��59A��&2lE3^= � ��H��5� 3
� �57�"�D](�!'�X!flK"%�|!BQ1R2�>= !'����L�)�3�lK"-(�!'���*LN�*,+(����2i
9�,�3��*$BH��X9�H��*(�"-LF(���)�3�(�3�&W��LB= &2�5��,O,�!B�?)�H�"%,����X��,�!BQ1R2�>= ! ��H�� &2��)�3�QA�PH�Lq�>b'��LB= !C(��
& "�=AY!BL�.

�a"P)�,�"-� � (��!)*1y2w`lK"%LB= 3O��L��:H�L�"P���2= &2��)@7�"P&2��,�"-)�3�Y!'L5)�!BLK��,A!BQ1R2�>= ! ���Iw��g(�!'L�(��
� �X(���� 9�,�3���$�"�.

�a"%�`b-"%&23�"-Q�,O���~DCl Y�>= !1(�!B�`3�L��2=@"%L�)�3�"#(��p�*�k=@" )�,�"%� �Wl Y"%�`3�lE9�!'&�=@"%LB= �*�;� !'L 
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lK"%L�(�"h"K(�!B&2lE3�&|H�Lq9A��&23�!1(�!h(��d= 3O��lE9�!�<�� 3�)�H�"%L�(�!f(���� 9�3���&�= �d�*�k=@"C,�3�Q�&2�
��, � 
 , �j<���LB= !'L�)����X9�!1(�&�Y"E)�!'LB= 3�L�H�"%&W� H]��R2��)�H�)�3%Y!BLf7�"-)�3�"5,�"5� ��)�)*3�Y!BLs)�&�YZ = 3�)�"�.
���hL�!q���2=@"%& (�3�� 9�!'L�3OQ�,O�5��, � 
 , �j<0��,`7�3�,�!]� �Kb1H���,^b'�f"](�!'&2lE3�&P!-= & "])�"%L'= 3^i
(�"%(q(��d= 3���lE9A!�. /13~��,07�3O,�!K,�!B$'& "��*LB= & "%&#"C,�" � ��)*)�3�Y!BLg)�&�YZ = 3�)�"�<��*LN,u" ,kYZ L���"��<?)�!'L �*,�,�,�"-lK"%(�!q"%,Wl Y�>= !1(�! ,�
�>��Ix3�3
� 0�'
3 �{�q"�b'��&23�$'H�"q� 3����K9�!'� 3�Q�,��
��R2��)�H1=@"-&p�*�k=@"K= & "%L�� 3�)�3�Y!'L + � �5(���Q��E)*H�lE9�,�3O& ��H��E)�"-(�"C,�H�$�"-&�(��E��LB= & "%(�"
= ��L�$�"ElK"�DB!'&:!C3�$BH�"-,�LXYH�lE��&2!E(��P= !��%�*L���H��d��,�9���� !K(���,0"%&2)�! ��H��d,O!EH�L�!
)�!BLe,�"K= & "%L�� 3�)�3�Y!'L + .�/13\L�!f� �E9�H��*(��E�kR2��)�H1=@"%&�<a= ��&2lE3�L�"K,�"h�kR2��)�H�)�3�Y!'LF(��
,�"f� ��)�)*3�Y!BLe)�&�YZ = 3�)�"�<�,�3�QA��& "h�*,\)�"%L�(�"%(�!F�K3�LB= ��L'=@"]��R2��)�H1=@"%&2� �KL�H��>b-"-lE��LB= �B.
/13~� �5)�H�lE9�,���LF,�"-�X)�!BL�(�3�)�3�!'L����:9�"%& "C��R2��)�H1=@"-&X,�"�= & "-L��{3O)�3�Y!BL�< ��LB= !BL�)��*�p� �
� �]��,�3�lE3OL�"-L�,O!B�d= !��%��L��C(��],�!B��,�H�$�"%&2�*�5(��]��LB= & "-(�"qD � �])�!B,O!1)�"%L�,�!N= !-i
�%�*L�����L�,�!'�#,�H�$�"%&2�*�P(��K�@"%,�3�(�"�<��>b13�(���L'= ��lE��LB= �K)�!'L�� 3�(���& "-L�(�!s��,\9��*�{!g(��
,�!B�p"%&2)�!'� + .#� ��L�"%,OlE��LB= �B<A� �5lK"%L�(�"h"C"%)t= H�"-,�3�J�"-&�,u" 3�lK"-$B��Ls(��5,�"K&2��(
(��5�a�>= &23 .|�:L�" b'��J = ��&2lE3�L�"%(�"d,�"5�kR2��)�H�)�3�Y!'Lf(��P,u"d= & "%L�� 3�)�3�Y!'L <�� � ,�3�QA��& "d��,
)�"%L�(�"%(�!�D ,�"�= & "-L�� 3�)*3�Y!BL	��H���(�"X3�L�7�"%Q�3�,�3^=@"-(�"8H�L59A� ��H���rL�!�,�"-9�� !�(��\= 3���lE9A!
9�"%& "d9A��&2lE3^= 3�&`"d!-= &2!B�`= & "%L�� 3�)�3�!'L�����<B,�" !B9A!B&�= H�L�3�(�"%(C(��X�kR2��)�H1=@"%&2� �B.

����� � �W�� �a��	 6\!BL ���2= �Fl Y�>= !1(�!e��Y!',�!�� �])*&2��"�H�L�"���$'H�& "�&2��)>=@"-L�$'H�,�"%&E��L H�L
)�H�"%(�&2!](�!BL�(��E� �E(��>����L��E��,~!B&23O$B��Lq(��E)�!1!B&2(���L�"-(�"-�X&2��� 9���)t= !�"]"-,&0�*T��w�y1�
���Iw��FDC��, =@"-lK"�rL�!P(��X,�"P= & "-L��{3O)�3�Y!BL�.

� � �~	 
C�j� � � �+�2= ��l Y�t= !1(�! &2��$'&2���@"���H��X��,A$B& "�GI!PH���� ��H1= 3�,�3OJ�"����`(���,�= 3�9A! -1y��/� �
0$�Ix 
��.

) �



�'� ������� � )�*6 �)+; � � "10�0 � * 9 , "10
�+�2=@"f)*,�"%� �P= �*L�(�&�Y"F"-�{!1)*3�"%(�"E,�"h&2�*9�&2�*�{�*LB=@"%)�3%Y!BLe$B&�Y"j��)�"C(���,`"%&2)�!s(�3�&23�$B3O(�!K��L'= &2�
,�!'�~L�!1(�!B�~(���,�"X&2��(�. ��!B�~QA��L��>��)�3�!B� ��H���!BQ1= ��L���lE!'�\"%,�= & "j=@"-&`"%,A"%&2)�! H�L !'Q1R2�>= !
��� ��H�� ��,a"%&2)�! = ��L�(�&�Y" ��H�� lK"%L���R "-&\� Hhb-"%,O!B&`(��p9A��� !�<�DsL�!5(���R "%&?���2= � "j= &23�Q�H1= !
9�"%& " ,�"p= & "-L��{3O)�3�Y!BL�.0m:= & "Pb'��LB=@"�R "d��� ��H��#H�L�"Pb'��J ��H��#� �X)�!BL�!1)��*L ,O!B�`L�!1(�!'�`(��
��L'= & "%(�"PDC�@"%,�3�(�"#9�!1(���lE!'�~= & "%J�"-&�H�L�"d&2��)>=@"5�*LB= &2�#���2= !B�?(�!'��9�H�LB= !'�*.

�a":)�,�"-�{� � 
/�1�Aw�,�x2�3
/��= 3��*L��\�*,�"j= &23�Q�H1= !B�a��,19A��� !�(���,1"%&2)*!:D ,�!B�a3�(���LB= 3c��)j"%(�!B&2���
"C,�!B�X$'& "jGI!B�X(��E3�L�3�)*3�"%, DF��L�"%, . /1H�� l Y�>= !1(�!B�|���2=AY"%Le!B&23���L'=@"%(�!B�#"C(��*�{9�,��*$�"%&|,�"
,kYZ L���"	��H�� H�L�� "E"%l Q�!B�?$B& "�GI!B��<1!�<�)*H�"-L�(�!E&2�*)�3�Y��Ls�{�#)�&2�j"�<�"E(�"%&?��,a�>GI��)>= !E(�� ,�"
#���)@7�" ��H��#�{3O$BH��X"%, & "j=AY!BLs9�"%& "5"-,�)�"%L�J�"-&~� Hf$'& "jGI!P��L�"%, .

� ��� � � � 	������ � ��� 	 � ������ � �
�:LK"-� 9���)>= ! 3�lE9A!B&�=@"%L'= ����Lsv�w�xIy{z ������H���H�L�"P&2��(K(��X�a�>= &23�� ��lK"-L���R "X)�!BlE!#H�L
(�!1)�H�lE��LB= !�<�Ds)�!BlE!d=@"-, <19�H���(��d"-,�lK"%)*��L�"%&2� �:��Lg��,�(�3�� )�!�.;�
"-& "5� "-,^b-"%&?H�L�"5&2��(
(��K9��>= &23?"](�3�� )�!�<aQ�"-�2=@"%&�Y"])�!'L�"%,OlK"%)���L�"-&X"%,\!'Q1R2�>= !ev�� �#�BxIy$�! %.e��"%& "]$'& "%Q�"%&
!'Q1R2�>= !B�8"p"-&2) 7�3^b'!#� �:7�"%)��*L5,�,�"-lK"%(�!B�a"#,�"%�0)�,�"-�{�*��� "�z:y�, � � � w�y
D ��" 
 � �%y�, � � � w�y ./13�L��*ldQ�"%&2$'!]���2= !qL�!qQ�"%�2=@"�<+D�" ��H��C���2=@"F)�,�"%� �K(���� )�!BL�!1)�� ��H��s��,���lE��L'= !B� (��
)�"-(�"f!BQ1R2�>= !g(��*Q���LU"%,�lK"-)���L�"%&2� ��.�3OL�)*,�H��{3cbB�B<a� 3\,�!'�#!BQ1R2�>= !'� ��H��C9�"%&�= 3�)�3O9�"-Lq��L
H�L�"p)*!BlE9�!'� 3�)�3�Y!'L#9�H���(���LC"-,�lK"%)��*L�"-&2� �\��LE��, "-&2) 7�3^b'!�0>.���"%& "#&2��"-,�3�J�"-&
���2=@"#,�"%QA!B&
� �:3OlE9�,u"%LB=@":�*,�9�&2!%= !1)�!',�! ��" ��
T���� )%.0�
"-& "p3�L'= ��$B& "-&~���2= �:9�&2!%= !1)*!B,�!#"#H�L�"#)�,�"-� �B<
� �X(���Q��X(���)*,�"%& "-&;�*Lh� H]"-&2) 7�3^b'!5(��X3�LB= �*&�GM"%JB<1)*!BlE!d� �Xl H��*�k= & "�"d)�!BL'= 3�L�H�"%)�3%Y!BL�.
���������	�	
���	� ���!������� � ����������������	���3���	 ��/� �
	
:�:�:
���!�� 

�+LC���2= ��)aY!B(�3�$'!#�{�Xl H����2= & "p,�"#(��>��L�3�)�3�Y!'LE(��*,�9�&2!%= !1)�!',�!#��LC,�"p,O3�L���"X(�!'L�(��X� �
(��>��L��X��,�L�!Bl Q�&2�X(��#,�" )�,�"%� �:DC,�" � H�9A��&?)�,�"%� �B.

68H�"-L�(�!K� �P3OLB= ��$B& "E��,a9�&2!%= !1)*!B,�!E"EH�L�"E)�,�"%� �B<1=@"-ldQ�3*Y��Ls� �P(���QA��LF3�lE9�,�"%L'=@"%&
,�!'��l Y�>= !1(�!B�~w�� ,�
T�Bw � �Ix � ��
T�Bw�yA� ���1�Ix � �Ix � ��
T�Bw�yA9�"%& "�)*!1(�3c��)j"%&�D#(���)�!1(�3^��)�"-& H�L
!'Q1R2�>= !�. �0Ld���2= !B�0l Y�>= !1(�!B�a� �\(���� )�&23�Q��*Ld,�!'� �*,���lE��LB= !'�a(��`,�"W3�L��k=@"-L�)�3�"���H���� ��&�Y"-L
)�!1(�3^��)�"-(�!B�`D](���)�!1(�3^��)�"-(�!'��.?� !'&���R2��lE9�,�!db'��"-lE!B�:�*,
)�"-� !E(�� ,�"53�lE9�,�"-LB=@"%)�3%Y!BL
(���,W9�&2!-= !1)�!B,O! � "���
T�/��� )]��L ,�"q)�,�"-�{�����'xuy��! %. �+L ���2=@"�)�,u"%� �h� �F)�!1(�3^��)�"-L���,
LpYH�lE��&2!P(��#&2��L�$B,O!BL�����<�)�!',�H�lEL�"%��<�Dh�*,�3�(���LB= 3^��)�"-(�!'&`"%, �*,���lE��LB= ! Q�"%� �X!53�L�3�)*3�"%, .
�+,?3�(���LB= 3c��)j"%(�!B&�"%,`��,���lE�*LB= !e"%)>= H�"%,`L�!e�{�g"%,�lK"-)���L�"hD�" ��H��g�{H�b-"-,�!B& 9�H��*(��
3�L�3�)*3�"%,c3^J�"-&2�{�`� 3���lE9�&2��)*!BLC,�"d&2�>GI��&2�*L�)*3�"P(��#,�"PQ�"-�{�'.
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 �!0���	�	 ��3�; ���3�	 �� ������.���#	�(
������	�3,��3*���#5���(���!����
�3� ���(J�# 
��3��������.�1��7# 
�������#	��M$
/.���������� � ����#3�5$
���!��.��(� #3���!
 $

B

�+LE���2= �:�kR2��lE9�,�!�� ��!'Q��{�*&�b-"���H��W,�!B�0l Y�>= !1(�!B�?w�� ,�
T�Bw � �Ix � ��
T�Bw�y�D����1�Ix � �Ix � �
��
T�Bw�y@<a= 3���L���LqH�L�!'Q1R2�>= ! � "���
T�'w�yX)�!BlE!s"%&2$'H�lE��LB= !f(��E��L'= & "%(�"�<a���2= �5!'Q1R2�>= !
,�!E�*LBb�YZ "%Ls"%H1= !'l Y"j= 3�)�"-lE��LB= ��,u"%�:)*,�"%� � ��"�z:y�, �9� � w�y`D ��" 
 � �%y�, � � � w�y`)�H�"%L�(�! � �
,��slK"%L�(�"%L ,�!'�ElE��L��@"jR2��� �%y�, � � � w %&
 
Bx '�� � w$,�x7.�9�"%& "�"%,�lK"-)���L�"%& H�L !'Q1R2�>= !�0><\D
* � �%y�, � � � w*'�� � w$,�x � �Ix �(��3� w�<'&2��� 9���)t= 3^b-"%lE��L'= �B.

�a"%�a)�,�"-�{�*����H��~= 3���L���L#3�lE9�,�"-LB=@"%(�!\���2= �\9�&2!%= !1)�!',�!`� !BL#,�"%����H��~= 3O��L���L#&2��,�"%)*3�Y!BL
)�!'Lh,u"d)�,�"-�{�Pv�� �#�BxIy$�! .��>�1)���91= !E,�" )�,�"%� �#v �.���Iw�� 0>. �+�2=@"%�?)�,�"-�{�*�;� !'L 
;v������ �
xIy$�! �� ���'xuy��! ���%&� w�'5w��Ax � (��!)*1y2w �
v � �9, w �"-�y �� 0$�Ix3�3
� D � 
/�1�Aw�,�x2�3
/��.

� � � � � � ������	����� � � ��	 �����

/1�q7�"%L )*&2��"%(�!�b-"-&23�"%�C)�,�"-�{�*� 9�"-& "�= ��L���&]" v�w�xuy{z )�!BlE!�H�L�" "-9�,�3�)�"-)�3�Y!'L <;(��
m�9��*L�/�= ��9FDq[F"-)EmX/]o5< !'&23���LB=@"-(�"h"K(�!1)�H�lE��LB= !B��. /1�57�"%Lq3�L�)�!'&29�!B& "-(�!h"K� H
3�lE9�,�"-LB=@"%)*3�Y!BLF(��>=@"-,�,����X=�Y��)*L�3O)�!B�#9�"%& "]9A��&2lE3^= 3�&2,���"fGIH1= H�&2!'�dH�� H�"%&23�!],u"f!B9A!B&�= H1i
L�3�(�"%(K(��#"%H�lE��L'=@"%&`"5v?w�xuy{z (��XH�L�"dlK"-L���& "p� ��L�)�3O,�,�"�. �a"d)�,�"-�{����H��X&2��9�&2��� ��LB=@"
"d,u"P&2��(s(�� �a�>= &23a"d= & "�b\Y���W(��XH�L�"5lK"j= &23OJ�(��X3�L�)�3�(���L�)�3�"#���|v�� �#�BxIy$�! %.
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 � � ����� �

�+,�H�� !P(��:,u"p"-9�,�3�)�"-)�3�Y!BL v�w�xIy{z|<�9A��&2lE3^= �W"%,�H��{H�"-&23�!XlE!1(���,�"%&�� 3��2= ��lK"%��)�!'LE&2��(����
(��E�a�>= &23 < b'��&#� Hq)�!BlE9A!B&�=@"%lE3OL��t= !5Dq7�"-)���&X��,8"%L�"%,O3�� 3���,u" &2��(q)�!'&2&2��� 9�!'L�(�3��*LB= �B.
�+Lq���2= � )�"%9aYZ = H�,�!5� �d�t�19�,�3�)�"E��,�lK"%L���R2!K(��5,�"K"%9�,�3O)�"%)�3%Y!BLgv�w�xIy2z DF� �dldH����2= & "-L
"-,�$BH�L�!B�\��R2�*lE9�,O!B�\(��X� HfH�� !dDKGIH�L�)�3O!BL�"%lE3��*LB= !�.


1��� � 	 	 � ���� 	 � ��� � �����	��


v�w�xIy{z��*��H�L�"K"-9�,O3�)�"%)*3�Y!BL ��H�� 9���&2lE3c= �plK"-L���R "%&?&2��(�����(�� � �>= &23�)�!'lE!5� 3 GIH���& "-L
(�!1)�H�lE��LB= !'��<%DK��(�3^=@"-&2,�"%�\$'&�Y"j��)�"-lE��LB= �:)*!BLC"�D1H�(�" (��*, & "j=AY!'L .0��"%& "d�*�k= ! )�H���LB=@"
)�!'LXb-"%&23�!'� �*,���lE��LB= !'�5YH�= 3O,���� )�!'lE!;b'��LB=@"-L�"%�0"%� !1)�3�"-(�"-��"�)j"%(�"�(�!1)�H�lE��LB= !�<�9�"%L���,
(��\7���&2& "%lE3O��LB=@"%��<*9�"-L���,�(��~9�&2�>GI��&2��L�)�3u"%��D#H�LP3�L�� 9��*)>= !B&�. �0,�9�"%L���,�(��\7���&2& "%lE3O��L1i
=@"-�+9��*&2lE3^= �`"%,1H�� H�"%&23�!�� ��,O��)�)�3�!'L�"%&���,1!'Q1R2�>= !X$B&�Y"���)*! ��H����*lE9�,O��"%&�Y":�*Ld,�":�*(�3O)�3�Y!BL
(��E,�"C&2��(�(��C� �t= &23 . �0,\9�"-L���,~(��K9�&2�tGI��&2��L�)�3�"-�p9A��&2lE3^= �E"-,~H�� H�"-&23�!f� ��,O��)�)�3�!'L�"%&
"-,�$BH�L�"%��!'9�)�3O!BL�����$'��L���& "%,��*�X(��E,O!B�X!BQ1R2�t= !B�X$B&�Y"���)�!B�#(��E,�"K&2��(�(��K�a�>= &23 <a)�!'lE!
��,0��lE9�,���!E(��5)�!',�!B&2�*�*. �0,+3�L�� 9���)t= !B&�9A��&2lE3^= � !BQ��*&�b-"%&�DqlK"%L���R "-&:,�!'�X"j= &23OQ�H1= !'�
l Y"-��3�lE9A!B&�=@"-LB= ���:(�� ,�!B�?)�!'lE9�!BL���L'= ���:$'&�Y"j��)�!B�W(��P,�"-�:&2��(����|(�� �a�>= &23�.�9A��� !E(��
,�!'�?"%&2)�!'�*<'DCLXYH�lE��&2! (��X= !��%��L��?��LfH�Ls,�H�$�"%&�<�9�!'&�lE��L�)�3O!BL�"%&\"-,�$BH�L�!B�60>.

�a":��R2��)�H�)�3%Y!BL#(��:v?w�xuy{z�= 3���L��`,�"%�a)�"-& "%)>= �*&�YZ �k= 3O)�"%�A(��`,�"|"%9�,�3�)�"-)�3�!-L���� (��WmW9A��L1i
/�= ��9KDElK"%)pmX/�o5<����`(���)�3�&�<����`H�LC� 3��2= ��lK"�)�!'L H�L�"P3OLB= ��&�GM"%J|(��XH�� H�"%&23�!#$'&�Y"j��)�"
)�!'LdlE��LpYH����aDPb'��LB=@"-L�"-� ��H��W&2��� 9�!BL�(��?"X"%)�)*3�!BL�����(���,�H�� H�"%&23O!�.�6\!BlE!�� �?"%9�&2��)*3�"
��LC,�"-�8��$'H�& "-��(��#���2= �X)�"-9aYZ = H�,�!�.

S ,���R2��)*H�=@"-&�v?w�xuy{z � �XldH����2= & "d� HflE��LpYHK9�&23�L�)�3�9�"%,%.���LfQ�"%&2& "5� H�9��*&23�!B&`(��#,�"
9�"%L'=@"%,�,�" 0+Ds"%9�"%&2��)*�p�*,�9�"-L���,�(��P7���&2& "-lE3���LB=@"-�*.;6\!BlE!5� �#9�H��*(�� "-9�&2�*)�3�"%&`��Lg,�"
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��$BH�& " ) . � .

�a3�$BH�& " ) . � 
 ��R2�*)�H�)�3�Y!BLC(�� v�w )Bxuy{z ��Ls[F"%) mX/ o5.

�����<��� & )<0'���
"$#%�4#�"'*658� �(0 9:"<;
v�w�xIy{z lK"-L��kR "5" ,u"%�:&2�*(��*��(��5�a�>= &23+)�!'lE!E(�!1)�H�lE��LB= !B��. S ��YZ <�� 3a�{� (���� ��"E)�&2��"-&
H�L�"hL�H��>b-"]&2�*(�(��K�a�>= &23 <a�@"%,^b-"-&�< !]&2�*)�H�9���& "-&p7�"-Q�&�Y" ��H��EH1= 3�,�3�J�"-&:,�"-�#!B9�)*3�!BL����
�#w��+< " � � w�<'D ' ��w���<�&2��� 9���)t= 3^b-"%lE��L'= �B<�(���,AlE��LXYH (��3� w\(��Pv�w�xuy{z|. � !'�\(�!1)�H�lE��L1i
= !'��(��X&2��(����W(�� �a�>= &23���H��#lK"%L���R "�v�w�xuy{z = 3���L���LC,�"d�t��= ��L�� 3�Y!BL � ��.

S ,X)�&2��"-&KH�L�L�H��>b'! (�!1)*H�lE�*LB= ! .�!'9�)�3�Y!'L �pw�� (���,XlE��LpYH (��3� wX0E��,XH��{H�"-&23�!
!'Q�= 3O��L��~H�L�"?bB��L'=@"%L�"�)�!BLUY"%&2�j":(��~= & "%Q�"jR2!|,�3�lE9�3�"~(�!BL�(��`9�!1(�&�Y"�)�&2�j"%&��{H lE!1(���,�!�.

68H�"-L�(�!��*,1H�� H�"%&23O!:)�"-&2$�":H�Ld(�!1)�H�lE��L'= ! .�!B9A)�3�Y!BL�' ��w��|(��*,1lE��LXYH (��3� wX0><-� �\,��
l H��*�k= & "|"%,�H�� H�"%&23�!WH�L 9�"%L���,19�"%& ":� ��,O��)�)�3�!'L�"%& ��,�"%&2)@7�3cbB! ��H��`(���� ��"�= & "-Q�"jR "-&�<�(��
7���)@7�!P,�!'�]YH�L�3�)*!B�~"-&2) 7�3^b'!B� ��H��X� �W9�H���(���Ls"%Q�&23�&8�{!'LE,�!B� ��H��W= 3���L���LK,�"X�>��= ��L�� 3�Y!'L
� ��.

/13���,AH�� H�"%&23O!p(���� ��"#�@"%,^b-"-&~� HE(�!1)�H�lE��LB= !�<'��LB= !'L�)����`9�H��*(��|H�= ,O3�J�"%&0,�"X!B9A)�3�Y!BL
" � � w`! " � � wXz"0 .�(���,alE��LpYH�(��3� wX0>. �+�2=@"-��!'9�)�3�!'L����`�{�X(�3^GI�*&2��L�)�3�"%LK��L'= &2�P��YZ ��Ls,�!
� 3�$'H�3O��LB= �B. �a"d!'9�)�3%Y!BL " � � w`$BH�"%&2(�" ��, (�!1)�H�lEL���LB= !d)*!BLC�{HCL�!Bl Q�&2�p"%)>= H�"%, + ��L

�5"



)�"-� !p(�����H���)�"%&2�*�{)j"|(��WL�!'ldQ�&2�).�� 3A"%9�"%&2�*)�� 
�� - 0�-�� %�! ��LK,�"XQ�"%&2& "#(��W���2=@"%(�!
,�"5b'��LB=@"-L�"C(���,+(�!1)�H�lE��LB= !Z0>< 9�&2!1)���(��E"KlE!B�2= & "-&�H�LN9�"-L��*,+9�"%& "K� ��,���)�)*3�!BL�"%&?��,
L�!Bl Q�&2�p(���,�"-&2) 7�3^b'!5Df(�3�&2�*)>= !B&23�!�(�!'L�(��#� � "%,�lK"-)���L�"%&�Y" + . �a"5!B9A)�3�Y!'L�" � � wpz 0
� �:H1= 3�,O3�J�"X9�"%& "#$BH�"%&2(�"%&\�*,�(�!1)�H�lE��LB= ! )�!BLE!-= &2!dL�!Bl Q�&2�B<�9A!B&\,�! ��H���� 3���lE9�&2�:� �
lE!'�k= & "-&�Y"���,�9�"-L���,�9�"-& "p� ��,O��)�)�3�!'L�"%&���,�L�!BlEL�&2�;D�(�3�&2��)>= !'&23�!X(���"%,OlK"%)���L�"-lE3^��LB= !
DC� �X)�!BL'= 3�LXYH�"X= & "%Q�"�R "%L�(�!5)�!BLC���2= �XL�H��>b'!K"%&2)@7�3^bB!�.

 �����-����� ��� �F��	�� ��	:��	B���-
/13a��,aH��{H�"-&23�!E(���� ��"53�lE9�&23�lE3�&\,�"5&2�*(](��5�a�>= &23���H�� ���2=@"5H1= 3�,�3�J�"-L�(�! Q�"%�2=@"%&�Y"E)�!'L
��H�� !B9�&23�lK"E��,�Q�!%=AY!'Lev;y�����x�"%� !1)�3u"%(�!E"K,�"5bB��L'=@"%L�"h(��d� Hq(�!1)�H�lE��LB= !�. .M68!'lE!
� �#"%9�&2��)*3�"P��Ls,�"p��$'H�& " ) .(��0

�a3�$BH�& " ) .(� 
+[F"-L���R2!d(��#l YH�,c= 3�9�,����+(�!1)�H�lE��L'= !B�`��LFv?w )BxIy2z ��L][F"-) m|/Eo5.

�����<� � � #!, 9:)<0 #�" �:� #%� ; #%� � �-9 � ,
��"%& " ��(�3^=@"%&~H�L�"P&2�*( (��#�a�>= &23 .I"-$B&2��$�"%&�<'Q�!B&2& "-&�<1lE!�bB�*&\!P)�"-ldQ�3�"-&~"j= &23OQ�H1= !'�10~� �
H1= 3�,�3OJ�"%L5,O!B�`9�"%L���,����`(��#7���&2& "%lE3��*LB=@"%��<��X3OL�� 9A��)>= !B&�.

� &



�+,?9�"-L���,`(��s7���&2& "%lE3��*LB=@"%� )�!BLB= 3O��L���L�3�)*!BL�!B� ��H��fldH����2= & "-L�,�!B� ��,��*lE��LB= !B�
$'&�Y"j��)�!B�#9�&23�L�)�3�9�"-,�����(��KH�L�"s&2��(�(��C� �t= &23�
 ,�!B�#,�H�$�"-&2���#� �E&2��9�&2��� ��LB=@"%L�)�!BLeH�L
)�YZ &2)*H�,O!�<�,�"-�:= & "%L�� 3�)�3�!'L����:)�!'LqH�Lq&2��)t=AY"%L�$BH�,�!�<�,�!'�X"%&2)*!B��)�!'LqH�L�"C,�YZ L���"d)�!'LFH�L�"
)�"-Q���Jj"P(��$#��*) 7�"dDC,�!B�\= !��%��L��W)�!BLs9�H�LB= !'��. S (���l Y"-��<1��,�9�"%L���, (��#7���&2& "%lE3O��LB=@"%�
9�&2!B9A!B&2)�3OL�"sH�LU3�)�!BL�!])*!BL�,u"f3�lK"%$'��Lq(���,`)�H�&2�{!'& ��H��C&2��9�&2��� ��LB=@"F,�"f!'9�)�3%Y!BLe(��
� ��,��*)�)�3�Y!'L .

�
"-& "E"%$'&2��$�"-&;H�Ls,�H�$�"%&`"5H�L�"5&2��(s(�� �a�>= &23 <�Q�"%�2=@"d)*!BLf� ��,O��)�)�3�!'L�"%&~��,�QA!%=AY!'L
)�!'L]��,03�)�!BL�!Cv&�+��,@w:�*LN�*,
9�"%L���,�(��d7���&2& "-lE3���LB=@"-�). - 
 
�� 0+0><ADF(���� 9�H`Y�*�X9�&2�*�{3O!BL�"%&
��,aQA!%=AY!BLg(��*,
& "�=AY!BL]� !BQ�&2� ��, Y"%&2��"E(��P= & "-Q�"jR2!E(�� ,�"dbB�*LB=@"%L�"K(�� ,�"5&2��(F(�� � �>= &23
(�!BL�(��X� �X(���� ��"d)�!',�!1)�"%&;"%,�,�H�$�"-&�.

/13 (���� ��"E"-$B&2��$�"%&\= !	�-��L��X"5,�!'��,OH�$�"%&2���?� �P(���QA�#�{�*,���)�)�3O!BL�"%&\��,a3�)*!BL�! - 
��%w�� 0
(���,~9�"-L��*,~(��E7��*&2& "%lE3���L'=@"%��Dq(���� 9�H`Y�*�P9�&2��� 3�!'L�"-&���,~QA!%=AY!'L�(���,~& "�=AY!BLq� !BQ�&2�EH�L
,�H�$�"%& ��L ,�"]&2��( (��]�a�>= &23`=@"%LB=@"-�5bB�*)����5)�!'lE!]= !	�-��L��E� �h(���� ���C)�!B,O!1)�"%&�.�/13�� �
9�&2��� 3�!'L�"#��,�QA!%=AY!BLC(���, & "�=AY!BLf� !'Q�&2�X!-= &2!5��,��*lE��LB= !d(��X,�" &2��(f(�� �a�>= &23 <1L�!E7�"%Q�&�Y"
L�3�L�$?YH�LE)�"-ldQ�3�!d�*Lh,�" &2��(�.

/13���,�H�� H�"-&23�!X(���� ��"#"%$'&2��$�"-&
H�L�"|= & "-L��{3O)�3�Y!BL (���Q��*&�Y"|� ��,O��)�)�3�!'L�"%&a��,�Q�!%=AY!'L5)�!'L
��,03�)�!'L�! -1y��� 0��Ix2�3
/�h�*L���,09�"%L���,+(��E7���&2& "-lE3���LB=@"-�:Dq(���� 9�H�Y��� "-9�&2�t=@"%&X��,~QA!%=AY!'L
��LC��,#Y"-&2��"d(���= & "%Q�"�R2!d(��X,�" &2��(f(��#�a�>= &23a(�!'L�(��X� ��(���� ��" )�!B,�!1)j"%&~,�"#= & "%L�� 3�)�3�Y!'L�.

�
"-& "X"%$'&2��$�"-& H�LE"-&2)�!X� �\(���Q��`= ��L���&+�*Ld)�!'L�� 3�(���& "-)�3�Y!'L ��H���,�"-�
&2�*(��*�+(��?� �>= &23
L�!K9���&2lE3c= ��L])�!'L��t�13�!BL����W��LB= &2�5,OH�$�"%&2����<�L�3
�*LB= &2�P= & "-L�� 3�)*3�!BL�����<����X(���)�3O&�<�H�L�3�)�"�i
lE��L'= �;� �?9�H��*(��*L5)�!BL���)t=@"%&�,�H�$�"%&2�*�+)�!'LP= & "%L�� 3�)�3O!BL�����DP= & "-L��{3O)�3�!BL�����)�!'Ld,�H�$�"-&2����.
��"%& "#)�&2��"-&\H�LC"-&2)�!P� ��� ��,O��)�)�3�!'L�":��,�3O)�!BL�! z:y�,$
|(��*,�9�"%L���,�(���7���&2& "%lE3��*LB=@"%�+DK� �
9�&2��� 3�!'L�" ��,�Q�!-=AY!BLC(���,�& "j=AY!'Lf� !BQ�&2�#"%,O$?YH�LE,�H�$�"%&`!d= & "-L��{3O)�3�Y!BLK(��#,�"P&2�*(f(�� � �>= &23
+ � 3`� �f9�&2��� 3�!BL�"]��,?Q�!-=AY!BL (���,?& "j=AY!'L �{!'Q�&2�f"-,�$BH�L�"]!%= & " Y"%&2��"F(���,?(�!1)�H�lE��LB= !
L�!K� �P9�&2!1(�H�)��PL�3�L�$?YH�Ls)�"%l Q�3O!5��L],�"5&2�*(F(���� �t= &23 + .����*�{9�H`Y����(�� 9�&2��� 3�!BL�"%&?��,
QA!%=AY!BL�(���,\& "j=AY!'L�� !BQ�&2�C"%,�$'H�L�!g(��K,�!'�P�*,���lE��LB= !'�Xb?Y"%,�3O(�!'�#�{�C"-&2& "%�2= & "]��,\& "j=AY!'L
.�)�!'Lf��,�QA!%=AY!'Lf9�&2��� 3�!BL�"-(�!Z0\7�"-�2=@"d��,�,�H�$�"-&`!5= & "%L�� 3�)�3�Y!'L (����2= 3�L�! + � 3�� �#(��>= ��)>=@"
��H�� ��,�!B&23�$'��LhDs��,�(��*�k= 3OL�!E� !'L](��P,�"5lE3O�{lK" )�,�"-�{� .�,�H�$�"%&?!�= & "-L��{3O)�3�Y!BL 0\!K� 3
L�!
�>��3��2= ��(����2= 3�L�!�<1��L'= !BL�)����?� �X��,�3�lE3�L�"X��,a"-&2)�!�+ .

v�w�xIy2z lK"%L���R "#&2��(����\(��X� �t= &23 9�H�& "-��<1���\(���)�3�&�<�&2��(����`(��X� �t= &23���H���L�!P= 3��*L��*L
"-H�= ! )�3�)�,O!B� + "-&2)�!B����H��X)�!'L��*)>=@"%LC"dH�LC,�H�$�"%&�� (��*�{(��XH�L�"P= & "%L�� 3�)�3%Y!BL 
 DC" ,�"
= & "-L�� 3�)*3�Y!BL 
 (��*�{(���H�Ls,�H�$�"%& �d<1)�!'lE!P� �#"%9�&2��)*3�"p�*Lh,�"X��$BH�& " ��. ) .�/13�� ��(���� ��"
H1= 3�,�3OJ�"%&`"-H�= !1)*3�)�,�!'�;�*��)�!BL'bB��L�3�L���L'= �P)�"-ldQ�3�"-&�"E)�3O)�,�!B��<�)�!BlE!E� � 9�H���(�� ldH����2= & "
��Lg,�"ElE3�� lK"p��$BH�& " ��. ) .|� !'&�(��>GM"%H�,^=|��,a9���� !K(��d,�!'��"%&2)*!B�:�*��H�L�!�.X/13��{� (���� ��"
)�"-ldQ�3�"-&\��,�9���� !E(��#,�!B�W"%&2)*!B�?�{�#9�H���(��P&2�*(�3OQ�H�R "-&;�*,
"-&2)�!d=@"-LB=@"%�?bB��)*����)�!'lE!d��,
9A��� !X(��|"%&2)�!X� �?(���� ���B.0/13�� �?(���� ��"X(�3O�{l H�L�H�3�&a��,�9A��� !X(���,�"-&2)�!X� ��9�H���(��:(�3�Q�H�R "%&
H�L "%&2)�!��*Ld� ��LB= 3�(�!W3�LBb'��&2� !�<����2=@":!'9���& "-)�3�Y!BLX(���)*&2��lE��LB=@":�*LPH�L�!���,19A��� !:(���,�"%&2)*!�.

� )



/13�� �X= & "%J�"dH�LF"-&2)�!5��Lg�{�*LB= 3�(�!53�LBb'��&2� !dDs��, b-"%,O!B&`(���,a"%&2)�!E�*�:H�L�!�<���LB= !'L�)����:� �
��,O3�lE3�L�"���,A"%&2)*! .�D�" ��H��W� �:)�&2��lE�*LB=@"X��,�9A��� ! "p)��*&2!�<',�!#)�H�"%,�� ��H�3^b-"%,O��"#L�!p= �*L��*&
L�3�L�$?YH�LK"%&2)*!�0>.

/13�� �`(���� ��"X)�"%l Q�3u"%&a(���9A!B� 3�)�3�Y!'L "%,�$'H�L�!�(��W,�!B����,���lE�*LB= !B��$B&�Y"���)*!B��<-��LB= !BL�)��*�
� � ��,�3�$'�p�*,
3�)*!BL�! ��*1y$0 
%yW��LF��,�9�"%L���,�(�� 7���&2& "%lE3��*LB=@"%��<�D]� �d9�&2��� 3�!'L�"5��,
QA!%=AY!'L
(���, & "�=AY!BLC� !BQ�&2�X��, !'Q1R2�>= ! ��H��X� �X(���� ��"PlE!�b'��&7.�,�H�$�"-&\!d= & "%L�� 3�)�3�Y!'L 0><B(���� 9�H`Y����� �
"-&2& "%�2= & "���,�)�H�&2� !B&�.�� 3�L�(��kR "%&�(��W9�&2��� 3�!BL�"%&a��,�QA!%=AY!BL�(��*,�& "�=AY!BL 0
7�"-�k=@"X,�"W9�!B� 3�)*3�Y!BL
(���� ��"-(�"�.K�:L�" b'��J ��H��E� �E7�"f,�,���$�"%(�!C"f,�"KL�H��>b-"]9�!'� 3�)�3�Y!'L]� �E�{H���,c=@"h��,~QA!%=AY!'L
(���,�& "j=AY!'L .���!B�X"-&2)�!B��)*!BL���)>=@"-(�!'�X"%,a!'Q1R2�>= ! ��H��d� �dl H��tbB� �{� &2��(�3�Q�H�R "%LF)�!'L]��,
"-&2& "%�2= &2�X(���,�& "j=AY!'L .

�+,:3O)�!BL�! ��*1y$0 
%y &2��9�&2��� ��LB=@"q� ��,���)*)�3�Y!BL + (��f7���)@7�!�<\��,?lE!�b13�lE3���L'= !](��fH�L
!'Q1R2�>= !�� �F&2��"-,�3�J�"F)�!'L H�L !BQ1R2�>= !�� ��,���)�)*3�!BL�"%(�! + . 6\H�"%L�(�!�� �]� ��,���)*)�3�!BL�"FH�L
!'Q1R2�>= !�< ���2=@" )�"-ldQ�3�"E� Hq)�!B,�!'&�(��E"%)*H��*&2(�!s)�!BLq��,0(��>��L�3O(�!C��Le��,+9�"-L��*,+(��59�&2�>i
GI��&2�*L�)*3�"%��<1!'&23�$B3�L�"-,�l5��LB= �W���:$'&23���. S , � ��,O��)�)�3�!'L�"%&~H�Lf!'Q1R2�>= !E� �#9�H���(���Ls)�"%l Q�3�"%&
� H��:"�= &23�Q�H1= !B�`9�&23�L�)�3�9�"%,��*�\)�!BLs"�D1H�(�"5(���, 9�"-L���, 0$�10���w�,�x 
-y .

�"����e��a���a����� 6 8*	B�����
��"%& "?��,�3�lE3�L�"-&�H�LP!'Q1R2�>= !:� �\(���QA�~� ��,���)�)*3�!BL�"%& + ���2= !�� �~&2��"-,�3�J�"`��,�3�$'3���L�(�!\��,�3�)*!BL�!
��*1y�0 
-y�(���,+9�"-L��*,+(��57���&2& "%lE3O��LB=@"%�WDF(���� 9�H�Y���#9�&2��� 3�!'L�"-L�(�!K��,0Q�!-=AY!BLF(��5& "j=AY!'L
� !BQ�&2�X��, !BQ1R2�>= !5(���� ��"-(�!�+ <BDC(���� 9�H`Y���:H1= 3�,�3OJ�"%&~,u"P!B9A)�3�Y!'L ��*�xA(��*,�lE��LXYH�% �/�Ixu.

�"�\�q��� 	 8�����	 ������� 	 � 0$� 0���w$,�x 
%y
�+, 0$�10���w$,�x 
%yW� �5H1= 3�,�3�Jj"�9�"-& "f&2�>b13��@"-&�Dq��(�3^=@"%&#,�!'�#"j= &23�Q�H1= !B�#9�&23�L�)�3�9�"%,O����(��E,�!B�
!'Q1R2�>= !B�`$B& "���)�!B����H��#)�!BlE9A!BL���LK"d,u"d&2��(C(�� �a�>= &23/.�,�H�$�"-&2����<B= & "%L�� 3�)�3O!BL�����<'"%&2)�!'�
DK,�"#&2��(s(��#�a�>= &23 �*Lh� HK= !%=@"%,O3�(�"%( 0>.068H�"-L�(�! �{�|�{�*,���)�)�3O!BL�"XH�LC,�H�$�"-&\� ��ldH����2= & "
��,8LXYH�lE��&2!C(��5= !	�-��L��*.s/1�E� �E7�"h� ��,���)*)�3�!BL�"-(�!KH�L�"h= & "%L�� 3�)�3%Y!BL]� �EldH����2= & "CH�L�"
Q�"%L�(���& " ��H��?3�L�(�3�)�"?�{3�,�"�= & "%L�� 3�)�3%Y!BL#���2=@":7�"%Q�3�,�3c=@"%(�"\!XL�! .�9A!B&�!BlE3�� 3�Y!'L:= !1(�"%��,�"%�
= & "-L�� 3�)*3�!BL���� � �`��L�)�H���LB= & "-L5"-)>= 3^b-"%�60>.a/131� �~= 3���L��\� ��,��*)�)�3�!'L�"-(�!;H�L�"%&2)�!�<���LB= !BL�)��*�
� �XldH����2= & "d� HC9���� !�.

/13 L�!d� ��= 3���L��:� ��,O��)�)�3�!'L�"%(�!XL�3�L�$?YH�LE!BQ1R2�>= ! $B&�Y"j��)�!�<B�*,����10���w�,�x 
-y
(�" ,�"P3�L1GI!'&�i
lK"-)�3�Y!BL|$B��L���& "-,B(��\,�"`&2��(P(��`�a�>= &23 .�LXYH�lE�*&2!�(��`"%&2)*!B��D#LXYH�lE��&2!?(��~= & "%L�� 3�)�3�!'L����60>.

S (���l Y"%�W��,,0$�10���w�,�x 
-y\9���&2lE3c= �P"-,aH�� H�"%&23O!5)�"%l Q�3�"%&`��,����2=@"%(�!E(��P,O!B�:!'Q1R2�>= !B�
$'&�Y"j��)�!B��. /�3X� �q(���� ��"�)�"-ldQ�3�"%&E�*,pLpYH�lE��&2!�(��F= !	�-��L��](��qH�L ,�H�$�"%&K7�"�D ��H��
lE!1(�3^��)�"-&��;b-"-,�!B&0(��*,�)j"%L�9�!X(��`= �>��= !#Dd9�&2��� 3�!'L�"-&
�*,�QA!%=AY!'LEz � � �V(`(���, 0$�10���w$,�x 
%y@.
/13+� � (��*�{�j" )�"-ldQ�3�"-&:��,�9���� !C(��5H�L�"-&2)�!�< ��LB= !'L�)*���X� �5)�!B,O!1)�"5��,
b-"-,�!B&W(���� ��"%(�!
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a) red de Petri b) transición

c) arco c) lugar

� 3O$BH�& " ) .�" 
0��3��2= 3�LB=@"-�~b13��2=@"%�?(���, 9�"%L���, 0$� 0���w$,�x 
%y

��LE�*,�)�"-lE9�!#(���= �>��= ! DE� �:9�&2��� 3�!'L�"X��,AQ�!-=AY!BLCz � � �V(?(��*, 0$� 0:��w�,�x 
-y�9�"-& "p&2�j"%,�3�Jj"%&
���2=@"#"%)*)�3�Y!BL�.���"%& " "%)>= 3cb-"%&~! (����@"%)>= 3^b-"-&+H�L�"p= & "-L�� 3�)*3�Y!BL�<�� �:lE!1(�3^��)�"���,�b-"%,O!B&~(���,
��W3^= ) 7 ��,�x3� � 
�(���, 0$� 0:��w�,�x 
%y@.

�"������� 	 �~�
	:�#��	 � 	���	1� ������
�+,|9�"-L���, v;y2w�$>w�y2w�� ,@w�0P9A��&2lE3^= �F"-,�H�� H�"-&23�!��*(�3c=@"%&C"%,�$'H�L�"-�E)�"%& "-)>= ��&jYZ �2= 3�)�"-�d$'�>i
L���& "-,����d(��C,�!B� (�!1)�H�lE��LB= !B��.��+&23�L�)�3O9�"-,�lE��LB= ���{�C7�"%)��C��L1GI! ��H��C��L ,�!B� )�!',�!B&2���
"-�{!1)*3�"%(�!B�;"d,�!B�`,�!'$�"-&2����<%= & "-L�� 3�)*3�!BL�����<�"%&2)�!'�8DC!'Q1R2�>= !B�`� ��,���)*)�3�!BL�"-(�!'��.
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�:L�!5(�� ,�!B�?9�&2!BQ�,���lK"-�`)�,�Y"%� 3�)*!B� ��H�� (��P9�&2H���Q�"%Ls��L]���2= �X= 3�9�!�(�� � 3��2= ��lK"%�\�*�:��,
(�� ,�!B�?��,%Y!B� !%GI!'�;9A��L��@"%LB= ����. �+LF,�"d��$BH�& " ) . & ��!B�:��,�Y!'�{!-GI!B�`� �PlE!1(���,u"%LC)�!BL](�!'�

� 3O$BH�& " ) . & 
0[]!1(���,�"-(�! (���,�9�&2!BQ�,���lK"#(��#,�!B�\��,�Y!B� !-GI!B�~9A��L�� "-LB= ���?��LFv?w�xuy{z

���2=@"-(�!'��
\9���L��@"%L�(�! � � D])*!BlE3���L�(�! � � <���!'�:,�H�$�"-&2���?�>= 3 ��H��>=@"-(�!'��)�!'L % 3 ��% � ��% � � % �D %�� &2��9�&2��� ��L'=@"%L],�!'��= ��L���(�!'&2��� ��H�� )�!BlE9�"%&�= �*L .W6\H�"%L�(�!K�{�#)�"-ldQ�3�"d(�� ���2=@"%(�!
9A��L�� "-L�(�!p"|)*!BlE3���L�(�!�<j�{�`b'��&23^��)�" ��H��?�{�`= ��L�$�"-L5"-ldQ�!'� = �*L��*(�!'&2���+D � ��9�&2!1)���(��
"F7�"%)��*&d��,`)�"-ldQ�3�!�.e/13`,�"f= & "-L�� 3�)*3�Y!BL ��H��hb-"e"F&2��"%,�3OJ�"%&#��,`)�"-ldQ�3�!]L�!q)�H���LB=@"
)�!'L�= !	�-��L��E��L ,�!'�5,�H�$�"-&2��� ��H��]&2�*9�&2�*�{�*LB=@"%L "q,�!B� = ��L���(�!B&2����<`��LB= !'L�)����EL�!�� �
9�H���(��P)j"%ldQ�3�"-&�(�� ���2=@"%(�!5D]�*, ��,�Y!'�{!-GI!d� 3�$'H��#9A��L�� "-L�(�!�.W/�3�H�L]��,�Y!B� !%GI! ���2=AY"E��L
���2=@"-(�!|)�!BlE3��*L�(�!?DPb-"#"�9�"%�@"%&0"%,1�*�k=@"-(�!X9���L��@"%L�(�!�<�(���QA��&2��$'&2���@"%&�,�!B��= ��L���(�!'&2���
.�)�!',�!1)�"-&;= !��%��L��X��Lq,�!'�:,�H�$�"%&2��� ��H�� &2��9�&2��� ��LB=@"-L�"K,�!'��= ��L���(�!B&2�*�10:DN�{� 9�"%�@"C"%,
���2=@"-(�! 9���L��@"%L�(�!�.

� /



�\�q��	��'�����A� �'� �
�
�%��B����	 �~� 6 8�	B��� -1y��� 0$�Ix3�3
�

�a"���R2��)*H�)*3�Y!BL (��|v�w�xIy2z 3�lE9�,�3�)j" ��H��WldH�,^= 3�9�,����a7�3�,�!'�
� �?��R2��)�H1= ��L D5)�!'lE9�"-&�=@"%L ,�"
3�L1GI!'&2lK"%)�3�Y!'L ��H��X� ���*L�)*H��*LB= & "d"-,�lK"%)��*L�"-(�"���LK,�!B�\,�!'$�"-&2����.a�
"-& "P�>b�3^=@"%&~9�&2!'Q�,O�>i
lK"-� (��`)�"-L�(�"-(�!'�
lE!'&�=@"%,��*�*<j�{�\3OlE9�,u"%LB=AY!W��,1H��{!|(��`H�L5)�"-L�(�"-(�! .�!BQ1R2�>= ! ��" � 
 , �j<
b'��& ,�"h)�,u"%� � -1y��/�10��Ix2�3
/�](��E,�"C�{�*)�)�3�Y!'L ��.(��. � 0>.C��"%& "CbB��&23c��)j"%&	��H��K,�"h��R2�*)�H�)�3�Y!BL
L�!E)�"-H��@"-&�YZ "|9�&2!'Q�,O��lK"%�`� �#lE!1(��*,�!P�*L]&2��(����:(�� �a�>= &23a)�!BLNv�w�xuy{z|. �a"P��$BH�& " ) . )
�+,\,OH�$�"%& �>= 3 ��H��>=@"-(�!])�!BL % � 3�L�(�3�)�"C)�H�"%LB= !F7�3�,�!'�#(��*�{�j"%L��*LB= & "%& ��L�,�"f� ��)*)�3�Y!BL

�a3�$BH�& " ) . ) 
�[]!1(���,�"-(�!X(����*,�lK"%L���R2!#(���,�"X� ��)�)*3�Y!BL5)*&�YZ = 3�)�"���LK,�"#��R2��)�H�)aY!'LE(���,�!B�
!'Q1R2�>= !B�	-1y��� 0��Ix2�3
/��.

)�&jYZ = 3O)�"�. �+,0,�H�$�"%&X�t= 3 ��H��>=@"%(�!C)�!BL � � � �q3�L�(�3�)�"K�{30��,~)�"-L�(�"-(�!h���2=@"C��L�)���L�(�3�(�!f!
LWY!�. �+,a,�H�$�"-&;�t= 3 ��H��>=@"%(�!E)�!'L � � �
<�3�L�(�3�)�" ��H��P��,�7�3�,O!5���2=@"Pb'��&23^��)�"%L�(�!E� 3�9�H��*(��
��R2�*)�H1=@"%&2� � .��{�#)�H�lE9�,���LC,�"-��)�!'L�(�3O)�3�!BL����`(�� ��LB= & "%(�" 0>. �+,a,�H�$�"%&`�>= 3 ��H��>=@"%(�!E)�!'L
� � � 3�L�(�3O)�" ��H��;�*�k=AY"?��R2��)�H1=@"-L�(�!'�{�8,�"8= & "-L��{3O)�3�Y!BL�D#� �~�*�k=AY"-LP)j"%ldQ�3�"-L�(�!`,�!'�����2=@"%(�!
(��X,�"d&2�*(f(��#� �t= &23 .

/13p�*,X)�"%L�(�"%(�!����2=AY"�(�3�� 9A!BL�3�Q�,��hD�<X"%,|lE��L�!B��<:H�L�7�3O,�!���L x ��<���L'= !BL�)����s,�"
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= & "-L�� 3�)*3�Y!BL � ��� �
�N� �#��R2)���)*H�=@"�. �+L'= !BL�)����W�{�#lK"-L�(�" H�Ls= !	�-��L]"-,�,�H�$�"%& � � �
. �a"-�
= & "-L�� 3�)*3�!BL���� ) � ��D � � 9�H��*(��*LE��R2��)�H1=@"%&2� � + ���2=@"%�+= & "-L��{3O)�3�!BL�����3�L�(�3�)�"-LP� 3���,�7�3O,�!
��H��E= 3���L��K��,\)�!'LB= &2!B,~= 3O��L�� ,u"%�#)�!BL�(�3�)�3O!BL����#(�� �*LB= & "%(�"]9�"%& "]��R2�*)�H1=@"%&2� � + .F/13
� �5��R2�*)�H1=@" � � <���LB= !BL�)��*�P��,87�3O,�! b�H��*,^bB�K"s��� 9���& "-&p� Hq= H�&2L�!g��L % � <aDe� �5,�3�QA��& "
��,�)�"-L�(�"-(�!�.#/13
� � ��R2��)�H1=@"K,�"5= & "%L�� 3�)�3�Y!'L ) � �B< �*LB= !BL�)����X�*,
7�3�,�!E9�"-� "C"E��R2��)�H1=@"-&
,�" = & "%L�� 3�)�3�Y!'LE��L],�"d&2�*(f(��d�a�>= &23 .�� 3�L�"-,�lE��LB= �B<�)�H�"%L�(�!E� �p�kR2��)�H1=@"5,�"P= & "-L�� 3�)*3�Y!BL
� � � <1��,�7�3�,�! &2��$B&2�*� " b1H���,^b'�#"5��� 9���& "-&;� HK= H�&2L�!5DC� �#,�3�QA��& "p�*,�)�"%L�(�"%(�!�.


1��� � � � ������	����� ��� ���	������

v�w�xIy{z !-GI&2��)��C"%,\H�� H�"%&23�!sb-"%&23�"-�d��,��*lE��LB= !B�#��LU�{H�3�LB= ��&�GM"-J ��H��h,��K9A��&2lE3^= ��LU"%,
H�� H�"%&23�!C= & "%Q�"jR "-&#)�!BLe,�"h&2�*(�(��h�a�>= &23\)�!'lE!fH�L�(�!1)�H�lE��L'= !fDe��(�3^=@"%&2,�"C)�!BLe��,
& "�=AY!BL�. ��!'��9�"%L���,O���?"%H1�13�,�3u"%&2���(0$� 0���w$,�x 
%y0D]v`y2w�$>w�y2w�� , w�08�{�XH1= 3�,O3�J�"%LE9�"-& "5(��t��L�3�&
!5b13O�{H�"-,�3�J�"-&`"j= &23�Q�H1= !B�W(�� ,�!B�?��,��*lE��LB= !B�?$B&�Y"���)�!B�W(�� ,�"5&2��(F(�� � �t= &23 .Xv?w�xuy{z � �
7�"dH1= 3�,�3OJ�"%(�!#9�"%& "dlE!1(���,�"-&\� Hh9�&2!B9�3�! lK"%L���R2! (��#� HC�{�*)�)�3�Y!'L )*&�YZ = 3�)�"�.
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