
Centrum voor Wiskunde en Informatica

REPORTRAPPORT

A lower bound for the critical probability of site percolation on 
t
�
he square lattice

J
�
. van den Berg and A. Ermakov

Department of Operations Reasearch, Statistics, and System Theory

BS-R9526 1995



Report BS-R9526
ISSN 0924-0659

CWI
P.O. Box 94079
1090 GB  Amsterdam
The Netherlands

CWI is the National Research Institute for Mathematics
and Computer Science. CWI is part of the Stichting
Mathematisch Centrum (SMC), the Dutch foundation
for promotion of mathematics and computer science
and their applications.
SMC is sponsored by the Netherlands Organization for
Scientific Research (NWO). CWI is a member of
ERCIM, the European Research Consortium for
Informatics and Mathematics.

Copyright © Stichting Mathematisch Centrum
P.O. Box 94079, 1090 GB  Amsterdam (NL)

Kruislaan 413, 1098 SJ  Amsterdam (NL)
Telephone +31 20 592 9333

Telefax +31 20 592 4199



� ����� �
	��������	���������	�������! "$#%�&#('*),+�-.&	�/�)0/1#%+%#%�32
	4�657#%���8-9��:';	<+=)>�&#?	@�A	��B�����!5DC7��)0&�E�F),�&�&#(';�

GIHKJMLONQP:RSN6TURSV(W XYHKZ4V([\LO]&^3J`_

a�b�c�dIe Hgf
H`TU^ihQjOkmlon3j d4p lMj$lrq�TsX1[\tvu(RSVwPKL3[ d`xUy RYz1Riu y RiVv{|LON;PKt
}i~ �(�i�S~ ���w�i~��&�w���S�K������~���� �,~��$���>�i�������K�v�*��~��w�

f���u=^$�IRiVD� p$d,p j$jM�

���, �¡3¢3£K¤$¡

¥�¦O§D¨�©«ª¬®ª�¨�¯w°4±3©³²�´3¯�´µª�°�ª�¬®¶¸·�²�©�¹®ª�¬³§�±$§�©³¨�²º°¯�¬®ª²�».²�»¸¬¼¦3§D¹¼½i¾3¯�©¼§D°�¯�¬¼¬®ª¨v§Dª�¹¿»3²�¬@ÀS»O²wÁ�»¸§%Â3¯�¨�¬«°¶�Ã
Ä §�Å�§�©¼¯w°I¯�¾O¬³¦3²�©³¹,¦O¯wÅ�§�ÆºªÅ�§v»Ç©®ª�Æ�²�©¼²�¾3¹>¾3±3±$§�©4¯�»3È1°�²wÁ*§�©4´$²�¾3»OÈ3¹�Ã Ä ²�É¿§4©³§�¨v§�»i¬4°²wÁ�§�©,´$²�¾O»3È3¹
¯�©³§¿ÊË§�¯�¨%¦ÇÈµª¹³±µ°¯w¶�§vÈÇ¦3§�©¼§�Á�ª¬¼¦Ç¬³¦3§<ÌM©³¹¼¬,¬³¦O©³§�§�ÈµªÆwª�¬³¹%Í0ÎµÃ�Ï�Î�Ð1Ñ ¥�Ò²�¬%Ó�ÏvÔ®ÕMÎiÃ�Ï�Ö�ÖDÑØ×$¾3§(Ó�ÓvÔ`¯�»3È&Õ$¬³¦3§
´$§�¹¼¬�°�²wÁ*§�©@´M²�¾3»3È
¹³²�·�¯�©�Õ`ÎµÃ�ÏwÙMÚ1ÑØÛÇÜIÓ�ÝvÔ®ÃDÞ�¶Y¯�É¿²iÈiª�Ì$¨�¯�¬«ª²�»¸²º·ß¬¼¦3§¿É¿§�¬¼¦3²iÈ¸²w·,Û�§�»3¹¼¦iªÀ�²wÅ
¯�»3ÈÇÜ:§%°�ª�ÀS¦�Á*§4Æ�§v¬,¯U¹®ªÆ�»iª�Ì$¨�¯�»i¬>ªÉ¿±3©¼²wÅ�§�É¿§v»S¬vÕ3»3¯�É¿§?°¶�ÎµÃ�Ï�Ï�àµÃ
á ±3¯�©¼¬I·Ë©³²�É�¯4·�§�Á�¨%°�¯�¹¼¹®ª¨v¯w°`©¼§�¹³¾µ°¬³¹>²�»¿±$§�©³¨v²w°¯�¬®ª�²�»�¯�»3È¿¨v²�¾3±i°�ª»3ÆOÕ3Á�¦iª¨%¦�¯�©¼§�§%Â3±i°�ª�¨%ª¬«°¶�¹³¬¼¯�¬¼§�È
ª�»Ç¬³¦O§0â®»i¬¼©³²iÈ3¾3¨�¬«ª²�»&Õ&¬³¦iª�¹,±3¯�±M§�©�ª�¹,¹¼§%°�·gã®¨�²�»S¬¼¯wª�»3§�È&Ã

ä>å�æÇæ3çMègévê�ëvì�íIî�ïºð%ð�ñ òIë%ïwìËñ�ówôYõ¼öS÷�÷wö%øSù à�Î�ú4Ð�ÏiÕMÓ�Ö�Þ�Ö�ûµÕMÓ�Ö�Þ�ÙSÐ
ü êvýwþ*ówÿ��wð�ïwô�������ÿ�ïwð�êvð=ù ±$§�©³¨�²º°¯�¬®ª²�»&Õ�¨�©«ª¬«ª¨�¯º°;±O©³²�´O¯�´iª�°�ª¬®¶�ÕM¨v²�¾3±i°�ª»3ÆOÕ&¹³¬³²i¨%¦3¯�¹³¬®ª�¨7ÈO²�ÉUª»O¯�»3¨�§

� �
	����������������	

�������! "��#%$�&('*)�����&(+,&�+-��./�10�2(3")4#5�!'*)������6$��7�*0�&�+/�1&�89��./��:1&;0��<0��=3">?���@>A "��#%$�&('*)�����&(+B C#5&C$��@0�0��@0EDGFH+
$�&�+C��#%)I0��J��&LK"&�+">M "��#%$�&�'6)�����&�+1&�+N��.C�60�'6)������*$���O686&�#9PJ.C�*$=.N��./�<$Q#����=�*$E)4'R C#5&�K")4KC�S'T����U��*0WVIXZY�[]\��@0Q^I_�`ba
��./�N$Q#����=�*$E)4'� C#5&�K")ZKC�T'T����UG8*&(#L0H���Q�c R��#%$�&�'*)��=��&�+B�*0d+/&I��e�+/&�PJ+f��g/)I$���'�UIDihi&�+C���1jk)Z#�'�&l0m�T:c3C'*)��=��&�+"0
0H3/nInI�@0=�N��.")����o�c�*0G)4K"&(3/�N_CDqpIrIstDu�I�EvI��#E)4'�)43/��./&�#E0!.")@v?�l&(K/�5)4�T+/�@>w#Q��nI&�#5&(3"073C C R��#x)4+">w'o&ZPJ��#
K"&�3C+">C0yD�Fb+1��.C�*0
 ")4 R��#9Pk�9$�&�+"$���+C��#%)(���9&�+c'o&ZPJ��#�K"&�3C+">C0yaz)Z+">7PJ��0��5)4#��{PJ�o��.|0�&�:1�}.C�60���&�#5UR~�t#5&�:
��./��nI��+/��#%)Z'�)4#5n(3C:M��+C�50�&(8k[]��)4:�pz��`/�o��86&�'T'�&�PJ�@>7��.")�����./�<)4KR&Zv?�J:M��+C����&(+/�@>c$Q#������6$E)4'/ C#5&(K")4KC�T'T����Ud�*0
'*)4#5n?��#���.")4+�VIXZsCD}�k./��:N)4�T+1#5�@0H3C'o�9&�89[]��)Z#%�I_4`�Om$�&�:!KC�T+/�@>�PJ����.l)!$�&�:| ")Z#��*0�&�+�#5�@0H3C'o�9&�8�[]��)4:N��V�`
UI�o��'*>C0���.")��������60�)(�<'o�@)I0��cV?XZYCDG�9KR&�3/�c��PJ��+z��UiUI�@)4#%0�'*)�����#�a�o��P9)I0�#���nI&(#5&�3"0H'�U� C#5&�vI�@>A��.")���VIXZY
�*0<)Z'*0�&l)x�%�o���6�@��'�&�PJ��#�K"&(3C+">�[]�9�on;^IYE`HD1�986����#7��.C�*0Ea��T:| C#�&Zv?��:M��+C�50JPJ��#5�7:N)I>��7:1&�#5��8o#5�@2(3/��+z��'oU"~
_CDqpI_?s��C�Z^![q�1�&I�5^?p@`Haz_tDqpIYIY�V�_Ipc[��t3/�@^I^4`{)4+">Ra��C+")4'S'�UIa/_CDqp(�CVZ�c[�hl�J^Ir4`bD

FH:| C#5&�v?�T+/nWK"&(3C+">C0�86&�#9$Q#������*$E)Z'C "��#%$�&�'6)�����&�+7 C#5&(K")4KC�T'T���=���@0
�*0
+/&I��&�+C'�U��T+C����#5�@0����S+/nW�T+|�o�50���'T8�a4KC3/�
)4'*0�&L3"0���8�3C'
8*&�#W&I��./��#J�/��'*>C0dOm0��E�Ia�86&�#J�T+"0��5)Z+"$��Ia[]vC>��khBr���`6��D

FH+���./�� C#5�@0���+C�� ")4 "��#|PJ�!3"0��1��./�!:�)Z�T+B�*>��@)G&�8�hi��+"0H.C�Se;&�vf)4+">A����'T�Te�.{a�KC3/��:M&C>?�T86Ul�=./���T#
:M�E�=./&z>�)4+">L:�)4e��J:M&(#5�9��gC����+"0H��vI��3"0���&�8�0���&C$�.")I0=���*$9>�&�:��T+")4+"$��W)4+">1$�&�3C C'T�T+/nc)4#�n�3C:M��+C�50ED�k.C�*0
�m�E�4�@���5 6¡6¢�£�¤E¥W¡6¦@¢�§�¢�¡6¦@¢� o¨q©5ª4£@«}¬� 6�©5ªy®q¯�©5¡o®q��ª�°T�� {�E±H®q¢�ªE¡o®]²Z±J³¢�«6¢�©5 6±H¦@¢�«�´o§{µ|¬�¶

V



'��@)I>C0!��&-)f0H�on�+C�T�"$E)4+C�7�T:� C#5&�vI��:1��+z�@a�0���)����@>��S+·��./�E&�#���:¸V;D¹V1K"��'�&�P<Dºhi&�#5�E&�vI��#Za�PJ.C�T'���:N)4+CU
>��E�5)4�T'60��T+1��./�� ")4 "��#9&�8hi��+"0H.C�Te;&�vc)4+">!����'T�Te�.c.")4vI��K"�E��+1&�:|�o�����@>Ra�PJ��n(��vI��)�$�&�:| C'o�E����)I$E$�&�3C+C�@D

»|¼�½/¾I¢?½/¿ ÀÁHÀ
Â"ÃCÄ �E���6�o�*��Å�ÆCÇ/��ÈIÉ�ÅIÉy��Æ��6�oÊ9Ë%È(�<���*� Ä Ç Ä ���5È�ÆTÅI�o�6È�ÌiÈ�ÌB� ÃCÄ �EÍEÎCÅ�� Ä ÆTÅI�6�o�6� Ä �o��Æ¹Å(�ÐÏ Ä �<� Ã Å(Ìl_CÑqpIp?�CD

Fb+N��./��#5��:N)4�T+">���#J&�8��.C�*0J0��@$�����&(+|PJ��n��ovI��)<0m./&�#5���T+C��#5&C>?3"$�����&�+|�Q&<��./��e;�EU7+/&I�=��&�+"0��S+M��.C�60� ")4 R��#Z~
 "��#%$�&('*)�����&(+{a;$�&�3C C'T�S+/nL)Z+">|0��Q&z$=.")I0����6$9>�&�:��T+")4+"$��ID�ÒB�WPJ�T'T'0��5)������mPJ&<$Q'*)?0�0H�*$E)4'Ó#5�@0H3C'���0JOm��./�E&(#5��:
V;DqY7)4+">�V;Dqs�K"��'�&�P���PJ.C�*$=.MPJ�S'T'CK"�W3"0��@>!'6)�����#ZD
�9 ")4#��}8o#5&�:Ô��./�@0��Ia�&�3C#J ")4 R��#k�60}0���'T86Õb$�&�+C�5)4�T+/�@>RD
FH+
�I�@$�����&�+lYLPk��>?�*0�$Q3"0Q0J��./�W:N)4�T+��*>��@)I0�&�8���./��hi��+"0H.C�Te;&�v�Õ6����'T�Te�.c:M�E�=./&z>RD���./�W C#5&�&�8�&�8Ö��./�E&(#5��:
V;D�V!�T+zv?&�'�vI�@0�)f×�n�'o&�K")4'*Ø1$�&�:� ")4#��60�&�+f)4#5n�3C:1��+C�7O��I�@$�����&�+�s���)4+">i�60<$�&�:� C'��E���@>G�S+Ù�I�@$����o&�+f�GKzU
×Q'�&C$E)4'*Ø7$�&�:� ")4#��*0=&�+�)Z#5n�3C:1��+z�50yD

ÚfÛWÜ�ÝIÞ�ß"àoáCâ@ãoßRä�åcæ �E��çèKR�|)�vI��#5����gN�=#%)4+"0H���=��vI�IaR$�&�3C+z��)4KC'�U1�S+C�C+C�����7n�#%)4 C.{aÓ86&�#��T+"0=�5)4+"$��7��./�
>�Õb>?�S:M��+"0H�o&�+")4'�.zU? "��#%$Q3CKC�6$�'*)����=�*$��ID7��3C C "&�0��c�@)I$=.fvI��#5�Q��gN�*0Eat�T+">��� R��+">���+z��'oUB&�8é)Z'T'Ö&?��./��#%0Ea
&( "��+�O63"0m3")4'T'�Ui>���+/&I���@>�KzU�VI�JPJ���=.l C#�&�K")4KC�T'T�o�mU7êf)Z+">l$Q'o&;0��@>�Om_z�kPJ�o��.i C#5&�K")4KC�T'S����UNV<ëGê{D
��+N&� R��+x$Q'T3"0��Q��#k�609)�:N)4g;�S:�)y'"$�&�+C+/�@$����@>G0H3CK/n�#%)Z C.N&�8{PJ.C�*$=.l)4'T'vI��#����*$��@0J)4#5��&� R��+{D æ �E�9ì
KR��)4+CU�vI��#5����g1&�8Öçè)4+">N>����C+/����./�W "��#%$�&('*)�����&(+| C#5&(K")4KC�T'T����U

í?OTê��î�ï�ObìcKR��'�&�+/n;0é��&|)4+1�T+C�C+C�o����&� "��+B$Q'T3"0�����#E�5Ñ O�VI�
ð ��gC�9PJ�<>����C+/�<��./�7$Q#������*$E)Z'/ C#5&�K")ZKC�T'T����U

ï
ñJî�òbó�ôRõ�êN~�íIOSê�}ö�_�÷;Ñ OmY��
�
&c��:� C.")I0H��øE���=./�<>��� "��+">���+"$��c&�8}íc)4+">Gïñ�&�+N��./�<n(#%)4 C.lçcatPk��Pé�T'T'{0�&�:1�E���T:1�@0�PJ#Q������í@ù
)Z+">Nï ñ O�ç7�5D
�k./�}:1&C>���'z)4K"&�vI�ú�*0�$E)4'T'��@>L�5�6� Ä Ç Ä ���5È�ÆTÅI�o�6È�ÌRDRFb8C+/&?�{��./�JvI��#����*$��@0ÓKC3/����./���@>�nI�@0�)4#5�ú#%)4+">�&�:�'�U
&( "��+-&�#�$Q'�&;0��@>xPk�c0H R�@)4ef&�8�É5È(Ì"û7 R��#%$�&�'*)(����&�+{D7�Ó&�#�:M&(#5���T+C86&�#�:N)����o&�+N&�+B R��#%$�&�'*)��=��&�+i�T+
n?��+/��#%)4'�0��E��[�ü9#Q�*^IrE`W&�#l[�\��@0�^��E`bDº�I&�:M�� ")Z "��#%0!PJ.C�*$=.·>��@)4'�0H "�@$Q�T�"$E)Z'T'�U�PJ����.-KR&�3C+">C0�&�+
$Q#Q�����*$E)4'R C#5&(K")4KC�T'T���=���@0})4#��7O6K"�@0H�6>��@09��./&�0��W:M��+C����&(+/�@>|)4KR&�vI���9[]�J���;r(�I`)4+">B[ æ Ò·^?^@`HD

Ú-ýãoâEÜcþ�Ü�ÝIÞ�ß"àoáCâ@ãoßRäBßRäiâ@ÿÜ������áCÝ�ÜcàoáCâEâ@ã6Þ�ÜÓå ��./�W0�2�3")Z#5��'*)������6$��Ia�PJ.C�*$=.LPJ�9>���+/&I���éKzU��1�T+
�=.C�*0� ")4 R��#Za?�*0��=./��n�#E)4 C.|PJ./&;0=�9vI��#5���6$��@0}$E)4+�K"�WvI�o�EPk�@>!)I0� R&��T+C�50�PJ�o��.c�T+C���EnI��#9$�&;&�#E>?�T+")����@0
�S+���./�� C'*)Z+/�IaI)4+">WPJ./��#5���mPJ&9v?��#5���*$��@0Rì�)4+">	�,0H.")Z#5�k)4+<�@>�n?�9Om)4#��k)I>�
�)I$���+C���Z)Z#5��+/����n�.�K"&�3C#E0��
��M��./���S#���3"$Q'T�*>��@)Z+M>?�*0��5)Z+"$�����ìJë����é�@2�3")4'60�V<Om0��E�é�/n/D�VZ)��5D���./��0�&IÕb$E)Z'T'��@>��cÅI�6� Ã �oÌzÏLÆTÅI�6�o�*� Ä
&(8��Jaz>���+/&?���@>�KCU�� _ az�*0J&�K/�5)Z�T+/�@>!8�#�&�:��BKCUx×E)?>C>?�T+/nc��./�<>?�*)(nI&�+")4'*0QØ��S+N�@)I$�.13C+C�o��0�2(3")4#5�
O�0��E�9�/nÓD�VEK�5D�hi&�#5�J C#��@$Q�*0���'�UIa�� _ .")I0���./��0Q)4:M�JvI��#����*$��@0J)I0��Ja�KC3/���T+�� _ ��PJ&<v?��#5���*$��@0úì|)4+">� 0H.")4#��<)4+M�@>�n?�������ì<ë�����î V�&�# � Y�DJ�I&7�S+!�B�@)I$�.Nv?��#5����g�.")I0�86&�3C#J+/����n�.�K"&�3C#%0�)4+">!�T+��_9���on�.z�é+/����n�.�K"&�3C#%0yD
���60H./��#|[]���*0��zV%`HaÓ3"0H�T+/nl)Z#5n�3C:1��+z�50�&�8�[]��)Z#%�I_4`� C#5&�vI�@>G��./�L8*&�'S'�&�PJ�T+/n!#5�@0H3C'��@aRPé.C�*$�.A�*0W&�89�@0�Õ
0=��+z���6)4'R�T:| R&�#5�5)Z+"$��9�T+N�=./��hl��+"0m.C�Te;&�v;Õ6����'S�Te;.�:1�E��./&z>RD

»�¼}½Ó¾I¢I½Ó¿ ÀÁ#"
ï
ñEO$�}�&%fï
ñEO$� _ ��'�V�Ñ Oms��

Y



( Ü*)�áCÝ,+-�
OÐ�b�J���T+"$��<��./���@)Z#�'�Uc����n(.z���o�@0��o�J�*0úe;+/&�PJ+N�=.")��9��./�W#5�Ev?��#%0��@>!�T+/�@2(3")4'T����U|)Z'*0�&�./&�'*>C0Ea?KC3/�W��.")��
�S+/�@2�3")4'S����U7 C'*)4Uz0ú+/&!#5&�'����T+N��.C�60� ")4 "��#�D
OÐ�T�b�9���T+"$��.� _ $�&�+z��)4�T+"0/�JaC���é�*0�$Q'o�@)4#��=.")���ï
ñEO$� _ �10 ïñ�O$���5DW�I&1��./�E&�#5��: V;DqY��S:|:1�@>?�*)�����'oU
�S:| C'T�o�@0�ï ñ O$��� 'èV32ZYtaPJ.C�*$=.i�*0�&(+/�c&�89��./�7'�&�PJ��#WK"&�3C+">C0d'T�*0=���@>��T+f��./�7KR�En��T+C+C�T+/nG&�89��.C�*0
0=�@$�����&�+{D

Ú-ýRâEßÞ�ÿá4�yâ@ã6Þ�5ß&)Ùã6ä
á/ä�Þ�Ücá/ä65-Þ�ß7�
þÖà6ã6ä�8åJæ �E�:9wîºõZ_*;EV?÷�<�PJ����.>= )d�C+C������&�#9$�&�3C+z��)4KC'��
0=�E�@D.��'���:1��+z��09&�8:9è)4#5�c��U? C�*$E)4'T'�UN>���+/&?���@>iKCU@?BAuO#?-C$;�òED�=A�5D!ÒB�M0Q)@UG��.")��	?F0G?�H�T8?�CI0J? HC 8*&�#k)Z'T'/ò�D�=�D�� 0��E��KML�9��*0��oÌ"�y� Ä Å����oÌzÏú�T84?�D�K�)4+">�?N0J? H �T:| C'S���@0�? H D�K�D æ �E�O )Z+"> O H K"�c��PJ&! C#5&�K")4KC�T'S����Uc:1�@)I0H3C#5�@0W&(+P9èOH�@2�3C�T C R�@>iPJ���=.l��./�7+")(��3C#%)4'}0H��n�:N)�Õb)4'onI��KC#%)
n?��+/��#%)����@>xKzUG�C+C���Q�M$�U?'T�T+">���#c�EvI��+C�50��5D�ÒB�10�)4Ui��.")�� O �*0L�%�6È4� Ã Å��E�o�6�5Å�ÆoÆ�ÊNûIÈ,�7�oÌ"ÅI� Ä û!KzU O H
OHPJ.C�*$=.�Pk�i>���+/&I����KzU ORQ#S0 O H ���S8 O OTKd��0 O H OTKd��86&�#|�EvI��#�U��T+"$Q#5�@)I0H�S+/nB�EvI��+C�UK<DwFH8<��./�
>?�60���#��TKC3/�=��&�+ O >��� R��+">C0W&�+x)�#��@)4'�Õ6vZ)Z'T3/�@>� ")4#E)4:M�E�Q��#Öê�a")4+">LêV0Aê H �T:� C'T���@0 O*W Q#S0 O*W�X ��./��+
PJ�70�)4U1��.")�� O �*0W0���&C$=.")I0����*$E)Z'T'�U7�T+"$Q#��@)I0H�T+/n!�T+|ê�D�� �5È(Î@Ç/Æ��oÌzÏd&�8 O )Z+"> O H �*0W)7 C#5&(K")4KC�T'T����U
:1�@)I0H3C#��lï &�+Y9[Z�9 PJ./&;0��i��PJ&B:N)4#5n��S+")4'*0�&�+Y9 )Z#5� O )4+"> O H O6�mD]�IDTaJPé.C�*$�. 0�)(���*0H�/�@0
ï�O\KMZ]9��kî O OTK��9)4+">iï�OT9^ZVKd�9î O H OTKd�}86&�#<)4'T'{�Ev?��+z�50EK_L`9W�5D���./��86&�'T'�&�PJ�S+/n<#��@0H3C'��@a
Pé.C�*$�.7n���vI�@0
)�$�&�+C+/�@$��=��&�+<KR�E��Pk�E��+c$�&�3C C'T�T+/nW)4+">70���&C$�.")I0=���*$�>�&�:|�S+")4+"$��IaE�60RPJ��'T'�Õoe�+/&ZPé+cO6KC3/�
+/&?�9�@)I0�U���&7 C#5&�vI���})4+">�n?&;�@0�K")?$�e1��&7:1&�#5�WnI��+/��#%)4'R#5�@0m3C'��50�KCUl[¹�I��#%�Ip4`�Om0=�E���ID]n/DJ[ æ ��n�^Ip4`6�5D

»�¼}½Ó¾I¢I½Ó¿ ÀÁba
O Q#S0 O H �T8)4+">�&�+C'�U��S8/��./��#5�9��g��*0��50�)�$�&�3C C'T�S+/n<ï�&(8 O )4+"> O H Pé����.��=./�} C#�&� "��#5��U7ï�O�õIO#?:;c? H ��D9dZV9�~e?f0g? H ÷I��î V;D
ð &I�����=.")��J��./���T86Õo ")4#5�J&�8���.C�*0J��./�E&(#5��:u�*0J&(Kzv?��&�3"0ED
���S+"$��k0H3CK"0��E��0&�84=Ô$�&�#�#5�@0m "&�+">d��&9��'���:1��+z��0/&(8"õZ_h;EVI÷ < a@��./�})ZK"&�vI�}>����C+C�����o&�+"0n(��vI�
+")���3C#%)4'S'�U
#Q�*0�����&c)4+")4'o&InI&�3"0J>����C+C�����o&�+"0�86&�#9#%)4+">�&(: 0H3CK"0��E�50yD

i jGk�l�m l�	�n�k��poW��qsr*tul�v5�po�k wxl��6k��<�
� e;�EU!�*>��@)��T+N��./��hi��+"0H.C�Se;&�v;Õ6����'T�Se;.� ")4 "��#W�*0���.")��éKzU1>���'��E���T+/n!�EvI��#5U�&I��./��#�vI��#����*$E)4'R�@>�nI�<&�8��ß_
PJ�c&�K/�5)4�S+l��./�7'6)������*$��d�T+i�/n/D�VZ$�aRPé.C�*$�.f$E)4+-)4'*0�&!K"�cv?���EPJ�@>AOm)I0WPJ�7PJ�T'T'}>�&1�S+x�=./�<#���:�)4�S+">���#�&�8
��.C�*0Ö ")4 "��#@��)I0��=./�J'*)����=�*$����T+c�/n/D�V�>RaIPJ.C�*$=.|PJ�9>���+/&I����KzU�y�DÖ�k.C�*0�'*)(�����*$���yf$�&�+"0m�*0��50ú&�8"��PJ&W'*)4UI��#%0
&�8�� PJ����.�v?��#5���*$E)4'�$�&�+C+/�@$�����&�+"0ya9)4+">-&�+/�i>?�*)�nI&(+")4'�$�&�+C+/�@$����o&�+��T+��EvI��#5U-vI��#����*$E)4'J8b)I$��ID hi&�#5�
 C#5�@$Q�*0���'oUIaJ��./�N0��E�c&�8WvI��#5���*$��@0L&�8	y �*0sz�{/ZwõZ_*;yVI÷M)4+"> ��Pk&i>?����#5��+C�cvI��#5���6$��@0<ì�î OT|4},;p| { ;p|*~4�)4+">�� î O�� } ;$� { ;$� ~ �70H.")4#5�N)4+��@>�n?���T+fy �T8���./���T#.��3"$Q'T�*>��@)Z+Ù>?�*0��5)4+"$����60�V;a�&�#GO�� } î�| } )4+">� { ë!| { îf|h~9ë!�,~���&�#<O�� { îf| { )4+">��3}Jë!|4}�îf|*~Jë!�,~��5D�t#5&�: ��./�E&(#5��: V;DqY�PJ�W.")4vI�

��½Ó¿�¿�£�"�ÁbÀ
��3C C "&;0=��ê��*090H3"$=.N��.")��9���o��./��#�í���OTê�}ö�_L&�#�í���OTê��îÙí���O�V�ë�ê��î�_CD}��./��+Bï ñ O$����'�V9ë1ê{D

s



Û�Ý�ßRß4�Wß4�:�úÜ�)�)Aá��/å��
Fb8J��./��)I0Q0H3C:| /�=��&�+N&�8 æ ��:�:�)7YCD�V�./&�'*>C0ya�KC3/����./��$�&(+"$Q'T3"0H��&�+B>�&;�@0é+/&I�@aÓ��./��+fí � OQV�ëGê�kö _�)4+">
./��+"$���í � OTê�}ö�_tD{�W��+"$��9ïñyOTyJ��0iê{D����T+"$��JPJ�k)4'60�&J.")4vI�9ïñ�O$������V"ëéê{a@PJ��nI�E�Öï
ñ�OTyJ�e%�ï
ñ5O��}����V
)4+">G./��+"$��1O�0H�T+"$��Uy�a)I0�)�n�#%)4 C.{aÓ�60�$�&�+z��)4�T+/�@>��T+�� _ �5aï ñ O$�}��% ï ñ O$� _ �E� V�aRPJ.C�*$=.A$�&(+z��#E)I>?�*$��50
��./�E&�#5��: V;DqYtD��

FH8}ê�îuV�2ZYCa�=./��+,��./��)I0�0H3C:� /����&�+B&�8 æ ��:�:N)1YCD�V7�*0�$Q'��@)4#�'�Ui��#Q3/�1Om0H�T+"$��.y $�&�+z��)4�T+"0s�}��KC3/�
��.C�*0d&�+C'�UNn(��vI�@0W��./�7'o&ZPJ��#�KR&�3C+">-V�2ZYCD7�W&ZPJ�EvI��#�aR��./�|0H R�@$Q�*)4'é0=��#�3"$���3C#5�7&�8:y·:�)Ze;�@0J�o�W "&;0�0m�TKC'��
��&B$�&�:� ")4#5�7 R��#%$�&�'*)��=��&�+f&�+�y )4+">����S+ )G0H3C���5)4KC'o�|P9)4UIan��ovI�T+/n�#��*0�����&GvZ)4'T3/�@0�&�8�êfPJ.C�*$=.�)4#5�
$�&�+"0H�*>���#E)4KC'�U<0H:N)4'T'���#R��.")4+�V32ZY�KC3/��0����T'S'Z.")4vI����./�� C#�&� "��#5��UW��.")��R R��#%$�&�'*)(����&�+<&�+�yGPJ����.� ")4#E)4:M�E�Q��#
ê��*0�×��@)?0H����#%Ød��.")4+c R��#%$�&�'*)��=��&�+|&�+��iPJ����.|�=./�<O6'6)4#5nI��#@�R ")Z#%)4:1�E����#kV}ë�ê{Dú�kU æ ��:|:N)WYCD�V�PJ�W��./��+
nI�E��)�'o&ZPJ��#JK"&(3C+">�86&�#�ï ñ O��}�Ö$�&(+"0H�*>���#%)4KC'oUc'*)Z#5nI��#9��.")4+BV32�YCD���.C�*0��*0yaI#�&�3/n�.C'�U|0m "�@)4e��T+/n/aCPé.")����*0
>�&�+/�7�T+���./�7hl��+"0m.C�Te;&�v;Õ6����'S�Te;.i ")4 R��#Za{)Z+">NPé�T'T'k)4'*0=&cKR�|>�&�+/�7�T+�&�3C#� ")4 "��#�O6KC3/�W�T+,)1>?�����#���+z�
P9)@U&�C0��E������:�)4#QeNO6�T�T�H�Ö)��9�=./����+">1&�8J�I�@$�����&�+N�t�5D

FH+l�I�@$����o&�+�sdPJ��>��@0�$Q#Q�TK"��)|×�n('�&�K")4'"$�&�:� ")4#��60�&�+"Ø�K"�E��PJ�E��+� "��#%$�&�'6)�����&�+�&�+��B)4+">UyA�S+zvI&('�vI�S+/n
$���#5�5)4�S+|n�#5&�P9��.7 C#5&C$��@0�0��@0yDFH+l�I�@$��=��&�+|��PJ��0��=3">�U��=./�J'�&C$E)4'C C#5&� R��#5�����@0ú&�8��./�@0��9n�#�&ZP���.7 C#5&z$��@0Q0��@0
)4+">N$�&(:| C'��E�Q����./�W C#�&;&�8�&�8}��./�E&�#5��: V;D�V;D

� jGk�lR�/v��:����vB�}�	wx���9��pn"�d	
j}&�+"0H�6>���#�0m������ "��#%$�&�'6)�����&�+�&�+�yAPJ���=.| ")4#E)4:M�E�Q��#ê{D�hl��+"0m.C�Te;&�vc)4+">�����'T�Te�.|&�K"0���#�vI�@>c�=.")��@a�3"0m�T+/n
��./�J�T+C����#� C#��E�5)�����&(+�&�8�y�)I0���Pk&W'6)@U?��#%0&(8��AObPJ����.c��gC��#%)�$�&�+C+/�@$��=��&�+"0�KR�E��Pk�E��+���./�9��PJ&9'*)4UI��#E0����.C�*0
$E)4+f)4'*0�&LK"�c>��@0�$Q#��TKR�@>B)I07×Q "��#E$�&�'*)����o&�+N&�+u�-PJ�o��.N86&�3C#<>���8*�@$��W��UI R�@0�ØC~J��0�0H��n�+i��&��@)I$�.ivI��#5����gNì
&�8��N�=./�9#%)Z+">�&�: v�)4#��*)4KC'o�1�IObìÓ��DiõZ_h;EVI÷ { PJ.C�*$=.M>��@0�$Q#��SK"�@0���./��0��5)����@0�&(8���509×Q'o&ZPJ��#k$�&�#Q#5�@0H "&(+">?�T+/n
vI��#5����g/Ø!Obì&;5_��{)4+">B×53C C "��#�$�&�#Q#5�@0H "&(+">?�T+/n7vI��#5����g/Ø!Obì7;yVI�R�T+Vy�D{�Ó&�#J�T+"0��5)Z+"$��IaI�S8}Obì&;5_��R�*0�&� R��+BO�VI�
)4+">AObì&;EVI�}$Q'�&;0=�@>iOm_���a;�=./��+xPJ�<0��E�/�IOHì/��î��b }¢¡ D��I&���./���?Obì/�p;�ìUD@z { a/)Z#5���mD �mDq>RDú#%)4+">�&�: vZ)4#Q�*)4KC'��@0
�5)4e��T+/nWvZ)4'T3/�@0 �   } ¡ ; � }  ¡ ; �    ¡ )Z+"> � }} ¡ PJ�o��.< C#5&(K")4KC�T'T����U�êO�VRëJê�£;ÐêO�V"ëéê�£;EOQV"ëJê�\{�)4+">�ê7{�#5�@0m "�@$�����v?��'�UID�C3C#5�=./��#ZaRPJ��0�)4U���.")��W�mPJ&|)?>�
5)I$���+C�WvI��#5���*$��@0�ì1î OT| } ;p| { �é)Z+">�� î O�� } ;$� { �J&�81��)4#5�s�@Õb)I>�
�)I$���+C�
�T8}��./��#5����g;�60���$�&(#�#5�@0H R&�+">?�T+/n�vI��#5���*$��@0dOT|�}�;p| { ;£|*~4�k)4+">AO��3},;�� { ;$�,~4�}�S+]yw&�8�ìN)4+">@� #5�@0m "�@$�����v?��'�UIa
PJ.C�*$=.,)4#5�!&� "��+,)Z+">B)I>�
�)I$���+z�d�T+uy9D!hl&(#5�� C#5�@$Q�*0���'�UIa��T8J8*&(#<�mPJ&N)I>�
�)I$���+C��vI��#5���6$��@0Wìx)Z+">�� PJ�
>���+/&I���7��./��&�+/�7PJ����.l0H:N)4'T'o�@0��90H3C: &�8}$�&;&�#E>?�T+")����@0éKzU�¤1òHóf)4+">G��./��&I��./��#WKzU�¤�¥¦|aÓ��./��+BìN)4+">� )4#����4Õb)I>�
�)I$���+z�W�S8�O��?O�¤1òbó��£;��IO�¤�¥¦|R����î O�� }_ ¡ ;3� }_ ¡ �9&�#7O�� _} ¡ ;3� _} ¡ �9&�#cO�� }_ ¡ ;3� _} ¡ ��D�����#���§|0��5)4+">C0�86&�#×E_�&�#�VZØCD�ÒB��0�)4Uc��.")�����Pk&�vI��#5���6$��@0�ì|)4+">.�w�T+!�B)4#5�/�@Õb$�&(+C+/�@$����@>��T8��./��#�����g��*0��50J)d ")���.�8o#5&�: ì
��&.� 0H3"$�.B��.")(�9�@)I$=.l ")Z�T#�&(8ú$�&�+"0=�@$Q3/����vI�7vI��#5�=�*$��@0��T+B��.C�*0k ")���.N�601�4Õb)I>�
5)?$���+z�@D���.C�60Jn���vI�@0yaC�T+B)4+
&�KCvI��&(3"0�P9)4UIa4#��*0��J��&7)�>����C+C������&�+�&�8-�@Õb$�&�+C+/�@$����@>�$Q'T3"0��Q��#%0ED��C#5&(: ��./��>����C+C�����o&�+|&�8R��./�1�@Õ6v�)4#��*)ZKC'��@0
���W�*0�$Q'��@)4#<��.")����=./��&C$E$Q3C#�#5��+"$���&�89)4+B�T+C�C+C���Q��&( "��+,$Q'T3"0=����#�&�+uy·�T:� C'T���@0J��./�!&z$E$Q3C#�#���+"$��|&�89)4+
�T+C�C+C�����s�@Õb$�&�+C+/�@$��Q�@>N$Q'T3"0��Q��#�&�+!�,)Z+">�vI�*$���v?��#%0�)CD

ð &�P $�&(+"0H�*>���#c��./��86&�'T'�&�PJ�T+/n1n(#5&�P9��.B C#5&C$��@0�07&(+`�kDi���T#%0=��>����C+/�l)G��&?�5)4'k&(#%>���#c&�+`� PJ����.
:|�S+C�T:�)Z'{��'���:1��+z��¨cD æ �E�7��./�7 C#5&C$��@0�0s��©*;�ìgD�z { aKR�M)?0<)4KR&Zv?�IDM�k./�c�C#%0=��0����� A�T+,�=./�cn�#5&�P9��.
 C#5&C$��@0�0�$�&(+"0H�*0��50é&�8�×5�T+"0H "�@$��=�T+/n;Ø7��./�E�4Õ6vZ)4'S3/�<&�8�¨cDúFb8����J�*0 � }_ ¡ &�# � _} ¡ aC��./��+NPJ�<)I0�0m��n�+�ª�OT¨7��î V;a
&I��./��#5Pé�*0��/ª;O\¨7��îÙ_CD�hi&�#5��nI��+/��#%)4'T'oUIa;)��J��./�Wó�«]��.N0����� 1Pk�W0���'��@$��J��./�WvI��#5����g|ì7PJ.C�6$�.��*0ú'�&�PJ�@0����T+
&�#%>���#Za(.")I0�KR�E��+1�T+"0H R�@$����@>7KR��8*&(#5��)4+">L#5�@$�����vI�@>�ªZÕ6v�)4'T3/��V�a;)4+">L.")I0})(��'��@)I0���&�+/�J+/����n�.�K"&(3C#kPJ.C�*$=.
.")I0é+/&I�JUI�E�J#5�@$�����v?�@>1)�ª�Õ6vZ)4'T3/�!Om0H3"$=.l)�+/����n�.�K"&(3C#�PJ�T'T'RKR��$E)4'T'o�@>|)c$=.C�T'*>�&(8Öì1)4+">�ì!���50ú ")4#5��+C�E�5D
Fb8J+/&N0H3"$=.BvI��#5����giì1��g;�*0=�50EaRPJ��0�)4UG��.")��W��./�� C#5&z$��@0Q0�.")I0�>?���@>i&�3/�4a")4+">x�@)I$�.BvI��#�����gNPJ.C�*$=.i.")I0
+/&I�JUI�E��#5�@$�����vI�@>�)Eª�Õ6v�)4'T3/�IaCnI�E��0�ª�Õ6vZ)4'S3/��_CD¬9��./��#�PJ�*0���)I0�0H�on�+|��&7�@)I$=.�$=.C�T'*>L&�8{ì7��./�Eª�Õ6vZ)4'S3/�<VW&�#

�



_CaC>��� "��+">?�T+/n�&�+NPJ./�E�=./��#é&(#k+/&?�}�o�}�60��4Õb)I>�
�)I$���+z����&<ìRD�Fm���*0J$Q'��@)Z#é�=.")��J�@)I$�.Nv?��#5����g|PJ�o��.>ª�Õ6v�)4'T3/�
V��*0E�4Õb$�&�+C+/�@$����@>���&�¨ Om)Z'���./&�3/n�.B��./�!#5�EvI��#E0��7�*0�+/&I�7nI��+/��#%)4'T'oUN��#�3/����DN��./��#5��86&�#5�Ia
�T89��./�|)ZK"&�vI�
n�#5&�P9��.7 C#5&C$��@0�0�>�&;�@0Ö+/&I�k>?����&�3/�@a���./�1�4Õb$Q'T3"0�����#J&�8®¨·�*0Ö�T+C�C+C�����IaI)4+">�./��+"$��IaI�S+|��./��$�&�#Q#5�@0H "&(+">?�T+/n
 "��#%$�&('*)�����&(+Ù C#�&z$��@0�0�&(+Gy9adOm_*;5_h;5_���&�#BOm_h;5_*;yVI�WK"��'�&�+/n�01��&-)4+��T+C�C+C�����A&� "��+ $Q'T3"0��Q��#Za�0�&-��.")��
í � OTê�}öw_CD ð &�P�0H3C C R&;0�����.")��Rê��*0�0m3"$�.1��.")��@a�)��}�@)?$�.M0=���� {a���./��
Q&��T+C�}$�&�+">?������&(+")4'">?�*0���#Q�TKC3/����&�+c&�8
��./�Eª�Õ6vZ)4'S3/�@0�)I0Q0H��n�+/�@>!��&7��./�<$=.C�T'*>?#5��+l)��J��.")(��0����� {a�n���v?��+l)4'T'"�=./�EªZÕ6v�)4'T3/�@0J&(8Ö��./��v?��#5���*$��@0�PJ.C�*$=.
.")4vI��K"�E��+f��#��@)����@>i)��� C#5�EvI�o&�3"0�0����� "0Ea0=��&z$=.")I0��=�*$E)4'T'�U1>�&�:��T+")����@0é��./�� C#5&z>?3"$��7>?�*0���#Q�TKC3/����&�+iPJ����.
 ")4#%)4:1�E����#<VWë1ê{DJ��./��+{at3"0H�T+/n1��./�E&�#5��: V�Dqs�86&�#��@)I$=.x0��Q�� fObPJ�o��.V= ��./��0��E�W&�8}$�.C�S'*>?#5��+x)(�9��.")��
0����� �<)4+">-0���)4+">C)4#%>B)Z#5n�3C:1��+z�50yaPJ�M$E)Z+ $�&�+"0=��#�3"$��c)N$�&�3C C'S�T+/n�¯ &�8W��./�M0=�E��&(8�vI��#5���6$��@0�PJ.C�*$=.
�EvI��+C��3")4'T'�UL.")@v?�EªZÕ6v�)4'T3/�7V;aC)4+">��=./��&� "��+B$Q'T3"0�����#�$�&�+C�5)4�T+C�S+/n�¨ �T+N��./�W R��#%$�&�'*)��=��&�+� C#5&z$��@0Q0J&�+!�
PJ����.A ")4#%)4:1�E����#7V�ëGê{a��T+,0H3"$=.,)1P9)4U1��.")���Pé����.!¯<Õo C#5&(K")4KC�T'T����UiV���./��8*&�#Q:M��#<0��E��$�&(+z�5)Z�T+"0W��./�
'*)����Q��#ZD�FH+N ")4#����*$Q3C'*)4#�a;PJ����./��+N.")4vI����.")(��í � O�V�ë1ê
�kö�_��T:� C'T���@0Jí � OTê�kö�_Ca/0=&c��.")��@azKzU æ ��:�:N)
YCD�V;aÓV�ë�ê1�*0J)�'�&�PJ��#JK"&�3C+">M8*&(#�ïñ�O$���5D

FH+lv?���EP &(8Ö��./�7)4K"&�vI�Iaz���J�*0�+")(��3C#%)4'{�Q&7�T+CvI�@0�����n�)����9��./�7$�&�+">?�����o&�+")4'k×�&,{0H C#��S+/n;Ø7>?�*0���#��SKC3/����&�+"0
�T+l�=./��n�#5&�P9��.� C#5&C$��@0�0ED}��.C�60JPJ�T'T'RKR�<>�&�+/���T+N�=./�W+/��gz��0��@$�����&(+{D

° jGk�lRv��<��1vi�}�	wx���9��pn"�d	±��	�� ��k�lR�c�
�<�/²-�:²�jMk�lk�W�-l�w ��³%�
Fb+|�=.C�*0{0=�@$�����&�+cPJ�90���3">�U<�=./��O�$�&�+">?������&(+")4'b�/&,{0H C#Q�T+/n�>?�*0��=#��TKC3/����&(+<�T+|)W0����� 7�T+c��./�Jn�#5&�P9��.� C#5&C$��@0�0
>��@0�$Q#��TKR�@>��T+N�=./�� C#5�Ev?��&�3"0J0��@$����o&�+{D}��./�<)4:1&�3C+C�}&�8}$�&�+">?���=��&�+C�T+/n��T+C86&�#�:N)�����&(+��60Ea?�T+l0�&�:1��0=��+"0��Ia
3C+;KR&�3C+">��@>R~B�=./�1'*)4#�nI��#|��./��+�3C:cK"��#1&�8W C#5�Ev?��&�3"0c0��Q�� "0EaJ��./�1:1&�#5�!�T+C86&�#�:N)�����&(+fPJ�1.")4vI�IDw�kU
×E$�&�+">?���=��&�+C�T+/n�&�3/��Ø<)4'T'C�S+C8*&�#Q:�)��=��&�+���g/$��� /�k$���#��5)4�T+x×5'�&z$E)Z'C�T+C8*&(#�:�)(����&�+"ØCayPk��nI�E�k)��C+C�����J C#5&(KC'���:
)I0JPJ�S'T'RK"�� R&��T+C���@>�&�3/�JKR��'�&�P Om0��E�<)Z'*0�&��9��:N)4#�eNO6�ov/�})��9�=./����+">1&�8���.C�*0� ")Z "��#@�5D

���T#E0��9PJ��n���vI�<0=&�:M�W:1&�#5��+/&I�5)(����&�+{D��C#5&(:u+/&�P &�+lPJ�d'��E�@a�86&�# ´@D�µ )4+">7ê } ;4Ñ@Ñ@Ñ�;6ê4¶�Df[ _*;EV@`Ha
·7¸ W�¹�º¼»¼»¼» º We½£¾ >���+/&I�Q����./�W C#5&C>?3"$���>?�*0���#Q�TKC3/����&�+�&�+lõ�_*;EVI÷ ¶ PJ�o��.| ")Z#%)4:1�E����#%0Rê&},;@Ñ@Ñ4Ñ\;6ê ¶ DFH8"ê&}9îAê { îÑ@Ñ4ÑIîBê ¶ a/)4+">��=./�<vZ)Z'T3/��&�8�´!�*09$Q'��@)4#�8�#5&(: �=./�<$�&�+z�Q��gz�@atPk��Pé�T'T'"Pé#�������
=3"0�� ·¦W�¹ D

FH+Ù��./�� C#5�Ev?��&�3"0!0��@$�����&�+-PJ�N>����C+/�@>w��./��#%)4+">�&�: vZ)4#��6)4KC'��@0s��©*;�ì�D^z { ak)Z+">���./��+/&I����&(+,&�8�@Õb)I>�
�)I$���+"$�UID¿����C+/�IaC86&�#9�@)I$=.l�@>�nI��Àdî õ@ì&;$��÷�&(8��Ja
Á OTÀ���î�ÂÓObì|)4+">�� )Z#5�E��ëB)I>�
�)I$���+C�E�£; Ob�C�

PJ./��#5�@Â/O£Ã¹�d>���+/&?���@0c�=./�1�T+">?�*$E)(��&�#78�3C+"$��=��&�+{Dº���T+"$�� Á O�õ4ì7;��<÷I�J�60c)G8o3C+"$�����&�+�&�8E�IOHì/��)Z+">��IO¢�<�
)4+">-�=./���Ä« 0c)4#5���T+">��� R��+">���+z��#E)4+">�&�: v�)4#��*)4KC'o�@0Ea}PJ��.")4vI�1��./��86&�'T'o&ZPé�T+/nivI��#%0H��&(+,&�8<)inI��+/��#E)4'
PJ��'T'�Õoe�+/&ZPé+1 C#5&� "��#��mUR~

��½Ó¿�¿�£�ÅúÁbÀ
æ �E�!Æ LÈÇ KR�B�C+C���Q�f0��E�50�&�8cvI��#5���*$��@0�&(8>�Ja�)4+">`É )�0=�E�N&�8c�@>�nI�@0�&�8�� PJ����.ºK"&I��. ��+">�Õ
 "&��S+z�50��T+fÇ�D æ �E�UÊ&Æ K"�N�=./�N0��E�c&�8<)4'T'1�ËDYÆ 86&�#cPJ.C�*$=.���./��#5�G��g;�60��507)iì`DYÇ_ÌEÆ PJ����.
õ@ì&;$��÷ D�É-D��C3C#���./��#Za?'��E�1É�OTÆ �KR�<��./�W�@>�nI�@0��T+N�=./�<0��E��É &�8�PJ.C�*$=.|KR&I��.N��+">? R&��T+C�509)4#5�W�S+�ÆèD
���T+")4'T'oUIaÓ'��E��Í K"�1)10��E�<&(8é�@>�n?�@0�PJ���=.x&(+/�c��+">? "&��S+z�d�T+JÇ ñ )4+">i��./�!&I��./��#<�S+PÆèD1��./��+{an(��vI��+
O��IO¢�<�£;��`D�Ê&Æ ��aO Á OTÎ��p;£ÎsD�ÍMÏ�ÉfO\Æ ���ú�*0��T+">��� R��+">���+z��&�89O Á OT|��£;£|�D�É�Ì�É�OTÆ ����D9�W��+"$��IaÓ�T8�9
>���+/&I���@0dõ4�    ¡ ;3�   } ¡ ;�� }  ¡ ;3� }} ¡ ÷�Ð,Ñia���./��+N86&�#�)4+CU>ÒgDiõZ_h;EVI÷�Ó-)4+">�Ô�DiõZ_*;yVI÷�Õ�a

ï�O�O Á O��Ó��îfÒ�O¢�/�£;���D�Í���Ö?O Á OT|��{î�Ô�OT|R�£;p|.D�É����
î ×

Ø3Ù3Ú
ï,O�O��IO¢�<��î�Û�O����£;��fD�Ê&Æ �1Ö?O Á OT|��{î�Ô�OT|R�£;p|.D�É����

p



Z}ï�O�O Á O��/��îfÒúO��Ó�£;$��D�Í!�ÜÖ?O��?O����{î�Û�O����£;��fD�Ê&Æ �£;EO Á OT|R�îNÔ}OT|R�p;£|.D�É�OTÆ �����CÑJOmp��

�
��.C�*0 æ ��:�:N)CaCPJ.C�*$=.i�*0��T+C��3C�����ovI��'�U�&�Kzv?��&�3"0W)4+">i�@)?0�UN��&! C#5&�vI�IaRPJ�S'T'K"�L3"0��@>G8o#5�@2�3/��+C��'�U��T+B��.C�*0
 ")4 "��#7O6:1&;0���'oU�Pé����./&�3/�J��g� C'T�*$Q����'oU7#5��86��#�#��T+/n7��&7�o�E�5D

ð &�PÙ0H3C C R&;0���PJ��)4#5��)��J)<$���#5�5)Z�T+M0����� ��T+1��./�9n�#�&ZP���.c C#5&C$��@0�0J>��@0�$Q#��TKR�@>!�T+N�I�@$����o&�+�stD æ �E�ÜÝ {>���+/&I������./��vI��#5����g<0���'��@$��Q�@><)��R��.C�*0
0����� cObPJ��#5�@0���#�vI����./��+/&I�5)(����&�+�Ý�}{)Z+">�Ýp~
8*&�#
 "&;0�0m�TKC'���×QKC#5&?��./��#%0�Ø
&�8ÜÝ { �5D7��3C C R&;0���Ý { .")?0W��.C#5�E�c$�.C�S'*>?#5��+u¥ } ;£¥ { )Z+">V¥ ~ DWFH+xv?���EP &�8}�=./�L)Z#5n�3C:1��+z�50�)����=./����+">G&�8
�I�@$�����&�+Ùsta{PJ�1)4#5�!�T+C����#5�@0����@>l�T+,Pé./�E��./��#|��./�1$�&�+">?�����o&�+")4'é>?�60���#��TKC3/�=��&�+f&�8�O�ª�OT¥¦}y�£;$ª�OT¥ { �p;$ª�OT¥�~E���5an���vI��+�)4'T'9��./�.ª�Õ6vZ)4'S3/�@0c)I0�0H�on�+/�@>G�T+- C#5�Ev?��&�3"070��Q�� "0Ea}0���&C$=.")I0����*$E)Z'T'�Ul>�&(:|�T+")(���@0 · }pÞ W Di�t#5&�: ��./�
�T+C86&�#�:N)�����&�+�&�+�PJ.C�*$=.ÙPJ�N$�&�+">?���=��&�+{a�Pk�N$E)Z+-#5�@$�&�+"0���#Q3"$��c��./�1 ")?0��c&�8���./�1n�#5&�P9�=.f C#5&C$��@0�0L�T+
��./�|0���+"0=�|��.")(�@aÓ8*&(#<�@)I$�.-0����� B�T+B��./�L ")I0��@a
Pk��e�+/&�P ��./�|0=��'��@$����@>ivI��#�����gx)����=.")��<0����� ,)Z+">i��./�
)I0�0H�on�+C:M��+C�<&(8 ª�Õ6vZ)Z'T3/�@07��&i�o�507$�.C�T'6>?#5��+{DAFb+Ù&?��./��#cPk&(#%>C0Ea����7����'S'*0d3"0786&�#c�@)I$=.�vI��#5����gfì�PJ.C�*$=.
)4'T#5�@)?>�U�.")I0�)�ª�Õ6vZ)4'S3/�Ia/PJ./&!���50é ")4#5��+C�/� �*0W)4+">GPJ.")�����./�<v�)4'T3/�7&�8 Á O�õ@ì&;$��÷I�R�*0yDJFb+i ")4#����*$Q3C'*)4#�a
PJ�Je;+/&�P�8o#5&�: ��.C�60R�T+C86&�#�:N)����o&�+<PJ./&���./�J ")Z#5��+z��ß�&�8-Ý { �*0Ea�PJ./&���./�� ")4#5��+C��à�&�8�ßú�*0EaI)4+">LPJ./&���./�×QKC#5&I�=./��#%0�Ø�&�8�Ý { O6��D]�ID�&I��./��#�$�.C�S'*>?#5��+N&�8�ß4�})4#��7O6�T8{��./��#��<)4#5��)4+zUÓ�5D��
&7K"�W:1&�#5�W��g; C'S�*$Q���@a�0H3C C "&;0=�PJ�|)4#5���T+B��./�|0m����3")����o&�+l&�8��/n/DqYI)ta/PJ./��#��UÝ { .")I0W��Pk&!KC#5&I�=./��#%0EaR+")Z:M�@>@Ý�}�)Z+">!Ýp~ZD ð &I���7��.")(�9�T8Á O�õáÝ } ;pß4÷I��î _CaC�=./��+Vª�OTÝ } �kî _Ca/0=&>Ý } .")I0é+/&I�JKR�E��+B��./��0���'o�@$����@>GvI��#5����gN)���)4+CUN0����� {aR)4+">M./��+"$��
��./��&�+C'�Ui+/����n(.;KR&�3C#�ìB&(8�Ý�}�8*&�#7PJ.C�*$=.fPJ�ce�+/&�P Á O�õ,Ý�}�;�ìÓ÷I�J�*0sß�DN��./�10�)4:1��&(K"0���#5vZ)(����&�+B./&('*>C0
8*&(#	Ýp~ID ð &�P )4 C C'�U æ ��:|:N)��/D�V�ObPJ����.VÇ ��./�c0��E��&(8k)4'T'�vI��#5���*$��@0�PJ.C�*$=.N.")4vI�7)4'T#5�@)?>�U1&�K/�5)4�T+/�@>G)ª�Õ6vZ)4'T3/�Ia&Æ î õáÝ�}e;£Ý { ;pÝp~á;pß,;£àt÷;a,É �=./��0��E�9&(8Ö�@>�nI�@0�õ@ì7;Qì H ÷�PJ����.Nì&;�ì H D�ÇÔ)4+">1ì���./�W ")4#5��+C�9&�8�ì H
Ob&�#�vI�6$��<vI��#%0Q)��5a/)4+">�ÍÔ��./��0��E��$�&�+"0H�60����T+/nc&(8}��./�<�@>�nI�@0dõá¥¦}�;pÝ { ÷�aRõá¥ { ;£Ý { ÷c)4+">iõ,¥3~3;pÝ { ÷;D9��./��+i����*0��@)I0�UN�Q&M0��E����.")��W��./�c$�&�+">?�����o&�+")4'Ö>?�*0=��#��TKC3/���o&�+NPJ��)4#5�d'�&�&�e;�S+/n|)����*0�)L:��Tgz�=3C#5��&�8k$�&�+">?���=��&�+")4'
>?�*0���#Q�TKC3/����&�+"0
&�8O Á OQõá¥Ä}â;£Ý { ÷I�£; Á OQõá¥ { ;pÝ { ÷I�£; Á O�õá¥�~ã;pÝ { ÷I�Rn���vI��+ Á O�õ,Ý { ;pß4÷I��î V;a Á O�õáß,;pàC÷?�"îºV;aI)4+">���./�
vZ)4'S3/�@0W&�8 Á O�õ,Ý } ;£ß4÷I��a Á OQõáÝ ~ ;£ß4÷?�k)4+">@�IOTàt�5aR)4+">G��./���@Õ6v�)4'T3/�@0W&�8}��./&�0���KC#5&I��./��#%0�&�8�Ý�PJ.C�*$=.x)Z#5���@Õ
)I>�
�)I$���+z����&�ß�D
Fb8{�@)?$�.M0m3"$�.�ä�'�&z$E)Z'"$�&�+">?������&(+")4'T«�>?�*0���#��SKC3/����&�+|0���&C$=.")I0����*$E)Z'T'�U<>�&�:��T+")����@0 · }ãÞ W a?��./��+
$Q'��@)4#�'oU��=./�J:|�Sgz��3C#������50=��'T8�)4'60�&<>�&�:��T+")����@0 · }pÞ W D���./��#5��86&�#5��Pk��PJ�T'T'"0��=3">�U��=./�@0��J'�&C$E)4'"$�&�+">?���=��&�+")4'
>?�*0���#Q�TKC3/����&�+"0yD!¬J8�$�&(3C#%0�����./�M$�&(+C�/n�3C#%)����o&�+B�T+��/n/DqYI)��*0d&�+C'�UB&(+/�|&�8W��./�M$�&(+C�/n�3C#%)����o&�+"0�&�8E¥ } a¥ { a�¥�~Za�Ý�}4a�Ý { a6Ýp~Za�ßc)4+">PàNPé.C�*$�.-$E)4+f&C$E$Q3C#ZD���&�PJ�EvI��#Za����W�*0W+/&?�<>?��åM$Q3C'�����&N0��E����.")�����./��#5�L�*0�@0�0���+C���*)4'S'�U�&�+C'�U�&�+/�J&I��./��#k$�&�+C�/n�3C#E)�����&�+{a4+")Z:M��'�U��=.")���S+��/nÓDqY4K{D{�k.C�*0
8*&('T'�&�P�0Ó8o#5&�: ��./��86&�'T'�&�PJ�S+/n
)4#5n�3C:1��+C�50E~R�C#E0��J&�8{)4'T'ma(KzUc�=./��0�U?:�:M�E��#�UW C#5&� "��#������@0�&�8�y�aI�o�k>�&��@0�+/&?�}:N)����Q��#}PJ.C�*$=.M&�8��./��86&�3C#
+/����n�.�K"&�3C#E0<&(8�Ý { Pk��$�./&�&;0��!8*&(#�ß�D1��./��+���./��#5��)4#5�c��.C#��E�M$=./&��*$��@0d86&�#�àÓ~<&(+/�|PJ./��#��UÝ { a�ßc)4+">àB)4#5��&�+-&�+/�!'T�T+/�Ia�)4+">A�mPJ&GPJ./��#5����./�c'S�T+/�|�=.C#5&�3/n�.�Ý { )4+">gß|)Z+">B��.")(�<��.C#5&(3/n�.Nß!)4+">�ài)4#5� "��#� R��+">?�*$Q3C'*)4#�D.¬J8k��./��'*)I0=����PJ&M$E)?0��@0EaR&�+/���*0EaÓ8o#5&�: )�n�#%)Z C./Õ6��./�E&�#5�E���6$E)4'Öv?���EPJ R&��T+C�@aÓ�@2�3C��v�)4'���+C�
��&i��./�N$E)I0���PJ./��#5��Ý { a�ß�)4+">�àB)4#��|&�+�&(+/�c'T�S+/�IDi�C3C#5��./��#�a�&�3C#M)I0Q0H3C:| /�=��&�+B��.")���Ý { .")I0���.C#5�E�$�.C�S'*>?#5��+i�*090H3*å1$Q����+z�='�U1nI��+/��#%)4'�~��T8{�o�9.")I0é86�EPk��#<$=.C�T'*>?#5��+{aR0�)4U1&�+C'�U�¥ { )4+">�¥3~IaÓ��./��+iPk�7$E)4+f)I>C>)4+�Ø4�T:N)�n��T+")4#�UN$�&� zUCØG&�8:¥Ä}MO6�T+�8Ð)I$�����.C�*0�.")I0dK"�E��+Ù>�&�+/�!�T+��/n/DqY4K{a�PJ./��#5��¥¦}��*07)I>�
�)I$���+z����&Và
)4+">x./��+"$��c:c3"0=�WK"�1)1$�.C�T'6>i&�8:àG&�#�&�89)1vI��#�����gBPJ./&;0���ª�Õ6v�)4'T3/�!�*0c×E)��d'��@)I0��<)I0d&�'*>CØ1)I0d��.")���&�8àC��DÖ�k.C�*0J>�&;�@0ú+/&I�9>?�*0��=3C#�KM&(3C#�)Z#5n�3C:1��+z�50ya4K"�@$E)43"0��Iaz�T8{��./��
�&(�T+z�J$�&�+">?�����o&�+")4'">?�*0��=#��TKC3/����&(+{aIPJ.C�*$=.
PJ�M0��=3">�UIa{&(8k��./����.C#5�E�|$=.C�T'*>?#���+,>�&�:��T+")����@0 · }pÞ W a��./��+�0�&l>�&����50�:�)4#�n��T+")4'*0yaC�T+A ")4#5���*$Q3C'6)4#<��./�
�&(�T+z�9$�&�+">?�o����&�+")4'{>?�*0=��#��TKC3/���o&�+M&(8Ö��./����PJ&.ä]#5�@)4'\«;$=.C�T'*>?#5��+{D��Ó&�#�0H�T:��T'*)4#�#5�@)I0�&(+"0}PJ�W.")4vI�<)I0Q0H3C:M�@>
��.")���ßL.")I0Ea�KR�@0H�*>��@0�Ý�a���PJ&N&I��./��#|$=.C�T'*>?#5��+{D����S+"$��Ia��T8�����.")I0d86�EPJ��#Za���./��+�PJ�1)I>C>Ù×5�T:�)(n��T+")4#5UCØ
&�+/�@0ED7��./�|$�&�+">?�o����&�+")4'�>?�*0���#��SKC3/����&�+iPJ.C�*$=.xPJ�c)4#5�c0��=3">�UI�T+/n!�*0EaÓ�S+x�=./�<#��@)4'k0H����3")(����&�+{a/)1$�&(+zvI��g
$�&�:cKC�T+")(����&�+f&(8���./�!#5��'��EvZ)Z+z�|$�&(+">?������&�+")Z'é>?�*0��=#��TKC3/����&(+"0W�T+-��./�N$E)I0��@0LPJ����.�ä��T:�)(n��T+")4#5U&«-Ý�CT«q0yDiFb8
· }pÞ W �*0J0��Q&z$=.")I0����6$E)4'T'�Uc>�&�:��T+")����@>�KzUc�@)?$�.N&�8���./�@0��IaC��./��+1�o�}�60k)Z'*0�&�0=��&z$=.")I0��=�*$E)4'T'�Uc>�&�:��T+")��Q�@>�KzU
��./��:��TgC��3C#5�ID

��3C:�:�)Z#���ø��T+/n���./�|)4KR&�vI�|)4#5n(3C:M��+C�50EaRPJ�cnI�E����./����#5&� R&;0H���=��&�+NKR��'�&�P<a�PJ./��#5�cPJ�1)4KCKC#5�Ev?�*)����

�



Á O�õá¥æCT;£Ý { ÷I��KCU Á OT¥æCb�k)Z+"> Á O�õáÝ�C�;pß4÷I�KCU Á O\Ý�Cb�5a�ò}î�VÄ;4Ñ@Ñ4Ñ$;5sCaC)4+"> Á OQõáß,;£àt÷I�RKCU Á OTß4��D
çÇ¢I¾-è�¾I eé®¡áéb¾�êëÅ�Áì"
æ �E�U¥¦}�;p¥ { ;£¥�~,;£Ý�}e;£Ý { ;pÝp~�;£ßc)Z+">uà�K"�N)?0W�T+��/n/DqYI)�&�#LYZK{D æ �E���IObìÓ�5a�PJ���=.fìG�T+,�=./�M)4KR&�vI�|0��E�@a
KR��T+">��� "��+">���+C�7#%)Z+">�&�: vZ)4#��6)4KC'��@0���)4e;�S+/n1vZ)4'T3/�@0@�í   ¡ a:�í } ¡ a/� }  ¡ )4+">^� }} ¡ PJ����.B C#�&�K")4KC�T'T�o�mUAO�V�ëiê�T{4aêO�VRëJê�5a�êOQV"ëJê�)4+">�ê { #5�@0H R�@$�����vI��'oUID æ �E� Á OT¥æCb��î�Â/O\¥,C�60��"ë�)I>�
5)?$���+z�W��&�Ý { ��a�ò�î VÄ;�Y*;5sCa Á OTÝ�C6�}îÂ/O\Ý�C�*0��<ëw)I>�
5)?$���+z�J��&Uß4��aò�îÔVÄ;�Y*;5sCaR)4+"> Á O\ß4��îëÂÓOTßé�*0��ë-)I>�
�)I$���+C�9��&�àt�5aPJ�o��.!�@Õb)I>�
�)I$���+"$�U
)I0�>����C+/�@>G�T+��I�@$��@D�sCD æ �E�Eî KR�7��./�c0��E��&(8k)4'T'��EvI��+z��09&�8}�=./�<86&�#�: õ Á OTÝ { �kîèVÄ; Á O\ß4��î VI÷Uï�ð�ñï�ð1ò ¹ ï�ð1ò#óID��W��#5� ð�ñJ�*0ú&�+/�W&�8��./���Ev?��+z�50éõ��IO\àC��îë� }  ¡ ÷�aCõ��?OTàC��î_�b } ¡ ÷;a�&�#�õ��?OTàt�{îë� }} ¡ ÷;a;)Z+">c�@)I$=.ð1ò#ô$;Qò}îºVÄ;5s��60J&�+/��&�8}��./���Ev?��+z�50dõ Á OTÝ�C6��îÙ_�÷;aRõ Á OTÝ�C6�}î VÄ;$�?OTÝ�Cb�}î � }  ¡ ÷;aRõ Á OTÝ�C6�}î VÄ;$�?OTÝ�C6�}î �   } ¡ ÷;a
&�#<õ Á O\Ý�C*��î VÄ;��IOTÝ�C6��îë� }} ¡ ÷;D
Fb8ê1�6090H3"$=.N��.")��J�T+1KR&I��.l$E)I0=�@0WO6�/n/D}Y?)�)Z+">NY4K�5a?86&�#��@)I$=.Vð_D�î a���./�<$�&�+">?�����o&�+")4'{>?�*0���#Q�TKC3/����&�+
ï-O�O Á O\¥Ä}y�£; Á O\¥ { �£; Á OT¥3~y����D�Ã7Ö,ð!�}0���&C$�.")I0=���*$E)4'T'oUL>�&(:|�T+")(���@0 · }pÞ W aC��./��+xï
ñ�O$�}��'·Véë�ê{D�

�JUN�=.C�*0J C#�&� "&;0m������&�+NPJ��.")4vI��#��@>?3"$��@>i&�3C#W C#5&�KC'���: ��&1)!�C+C�����<&(+/�IaÓKC3/����./��#5���*0W0����T'T'
:c3"$�.
PJ&�#�e1��&cKR��>�&�+/�ID9�
&! C#5&�vI�<��./�E&�#5��: V;D�V�a;PJ��Pé)Z+z�9�Q&|0H./&�P ��.")�����./��$�&�+">?�o����&�+N&�8���#�&� "&;0m������&�+
�/DqYM./&�'*>C0d8*&(#�ê�î V�ë-_CÑ pIpI�Gîu_CÑ]�I�I�ÓDcFH+- C#��T+"$Q�T C'o�cPJ�M$�&�3C'6>Ra86&�#7�@)I$�.�ðõD�î aÖ$=./�@$=eB�T89��./�
0���&C$�.")?0����*$�>�&�:��T+")4+"$��7 C#5&( "��#5��Ui�T+��=./�M$�&�+">?�o����&�+-&�8���./�1�ú#5&� R&;0H�����o&�+B�T+">��E�@>A./&�'6>C0EDi�/&�#c�@)I$=.
$�./&(�*$��N&�8�ð ��.C�607PJ&�3C'*>�'o�@)I>wOm)I0!PJ�1PJ�T'T'�0=�E�1'*)��Q��#@�<��&f$=./�@$=e;�T+/nwVZsG�S+/�@2�3")4'S�������@0Eaú86&�#|�@)I$=.Ù&�8
��./�i��Pk&B$E)I0=�@07FNOÐ�/n/DqYI)��<)4+">,F�FNO6�/n/DqYZK�5D ���T+"$��N�=./��#5�l)4#��N�;^G R&;0�0H�SKC�T'T�����o�@0�8*&(#>ð�a}&�+/�iPJ&�3C'*>
.")4vI�|�Q&l$=./�@$�e,Y�Z-VZs.ZB��^iî VZY��;^M�T+/�@2�3")Z'T�������@0yD|��'���./&(3/n�.,�=.C�*0W�*0� "&;0Q0H�TKC'��!KzU�$�&�:| C3/�Q��#ZaPJ�
 C#5&C$��E�@>1�S+l)c>?����#5��+C�9P9)@UIa�PJ.C�6$�.G'��@)I>C0J��&�$�./�@$=e;�S+/nl×�&�+C'�UCØ!VZs��T+/�@2(3")4'T�o�����@0ED�ÒA��PJ�T'T'{$�&�+"0��=#�3"$��
)N0H3C�o�5)4KC'��c>?�*0��=#��TKC3/����&(+ëöO &�+�õ�_*;EVI÷ ~ PJ.C�*$=.{aR86&�#<�@)I$=.Jð�Dgî aÓ�*0�0���&C$=.")I0����*$E)Z'T'�UN>�&�:��T+")����@>MKzU
ï�O�O Á OT¥¦}y�£; Á OT¥ { �£; Á O\¥3~E�Q��D!Ã4Ö,ð!�5D{��./�J&�+C'oU���.C�T+/nWPk����./��+7.")4vI�}��&�>�&W�*0
��&�$�./�@$=e<�T8�ay8*&�#RêNî�_CÑ]�I�I�ÓaöO 0���&C$�.")I0=���*$E)4'T'oUN>�&�:|�S+")����@0 · }pÞ W DAO$¬J+/��:N)4UN��.C�T+CeB��.")(�L$=./�@$=e;�T+/nG��./�GVZY��;^M�T+/�@2�3")Z'T�������@0�:�)4U
'��@)I>G��&1)!'*)4#5n?��#9'�&�PJ��#�KR&�3C+">i&�8kï
ñEO$���5a�KC3/����.")���)4 C R�@)4#%0�+/&I����&!K"�7��./�c$E)I0=�ID7�I�E���9��:�)Z#�e1�T�b�
)��9��./����+">�&�8���.C�*090��@$��=��&�+�5D

ÒB�-0��5)Z#5�1KCU n���v?�T+/n�0�&(:M�B��gC��#%),+/&I�5)��=��&�+{D ���T#E0��@a�÷�PJ�S'T'L>���+/&I�Q��V1ë-ê{D æ �E�@ad86&�#]ÒøD
õ �   } ¡ ; � }  ¡ ; � }} ¡ ÷;a*ùeú1KR�<��./�<$�&(+">?������&�+")Z'
>?�60���#��TKC3/�=��&�+1&�8kO Á OT¥ } �£; Á OT¥ { �£; Á OT¥ ~ �Q�}n���vI��+��?OTÝ { ��îdÒ�D�Fm�é�*0�@)I0�U1��&c0��E����.")����T+1KR&I��.l$E)I0��dFé)4+">MF�F%a

ù O ¹¹ � î · }pÞ*û\ü ; Om���
ù O ¹ý � î ·7¸ }pÞ*û\ü º }ãÞ�û\ü º W�¾ ;ù O ý ¹ � î ·7¸ W,º W,º }pÞ*û\ü ¾ Ñ

hi&�#5�E&�vI��#Za�'o�E�/86&�#�ÒAî � }  ¡ ; �   } ¡ )4+"> � }} ¡ a O ú >���+/&I������./�}$�&�+">?�����o&�+")4'� C#5&�K")4KC�S'T����UJ&�8"O Á OT¥Ä}%�£; Á OT¥ { �£; Á OT¥�~5�Q�n���vI��+g�IOTß4�9îëÒ�)4+"> Á O\Ý { ��îÔV;D7�JUG��'���:M��+C�5)4#�U�:�)4+C�S C3C'*)�����&(+"0WOm0H3C: &�vI��#<��./�L "&;0�0m�TKC�T'T���=���@0J86&�#�IOTÝ { �9)4+">�3"0��7��.")��W��./�c$�&�+">?���=��&�+")4'}>?�*0���#Q�TKC3/����&�+N&(8�O�O Á O\¥Ä}��p; Á OT¥ { �£; Á OT¥�~E���Jn���v?��+V�IO\ß4�5a Á O\Ý { ��)4+">�IOTÝ { �}>��� R��+">C0W&�+C'�U�&�+��IOTÝ { ���}PJ�<$E)4+N��g� C#5�@0�0é��./� O ú «q0J)I0�:��TgC��3C#5�@0�&�8���./��ù ú «q0E~
O O ¹� � î W}$þ�û ù O ¹¹ � % û}�þ4û ù O ¹ý � % û}�þ4û ù O ý ¹ � �O O ý ¹ � î ê7ù O ¹¹ � % ÷,ù O ý ¹ � ; O��I�

PJ./��#5� O O ¹ � � 0��5)Z+">C0�8*&(# O O ¹¹ � )4+"> O O ¹ý � PJ.C�*$=.l)4 C R�@)4#��Q&<KR�<�@2(3")4'mD
�



ð &�P >����C+/� ÿ
O ~�î���V�ëu÷ Y�%J÷V�%J÷�� ù O ¹¹ � % ÷

V�%�÷ ù O ¹ý � %u÷�ù O ý ¹ � Ñ Om^��

�C#5&(: O��I��)4+">GOm^��5a?3"0H�S+/nc��.")��1ù O ý ¹ � )4+">�ù O ¹ý � )4#5�WKR&I��.l0���&C$=.")I0����*$E)Z'T'�Uc0H:N)4'T'���#}��.")Z+Vù O ¹¹ � )4+">���.")��÷�'�÷�2IO�V�%J÷?�5a�PJ�W.")4vI�
��½Ó¿�¿�£�ÅúÁba ÿ

O QìS0 O O ¹ � � )4+">
ÿ
O Q#S0 O O ý ¹ � Ñ¬J3C#9+/��gC��0��Q�� |�T+1��./�<$�&�+"0=��#�3"$�����&(+M&�8�)�>?�60���#��TKC3/�=��&�+`öO )I0ú:1��+z���o&�+/�@>7�S+M��./�<>?�60�$Q3"0�0H��&(+�)486����#

��#5&( "&;0H�o����&�+1�/DqYCa?�*0é��./�W8*&('T'�&�PJ�T+/n æ ��:|:N)CD

��½Ó¿�¿�£�ÅúÁbÅ
æ �E����DB[ _*;EV@`HDRFb8�¤1òbó�� Ù	� ï�
T�?OTß4��îë� }_ ¡ Ö,ð�U'��CaC��./��+{az8*&�#�)4'T'�ðëD�î a

ï�O�O Á OT¥Ä}â; Á OT¥ { �£; Á OT¥3~�����DPÃ4Ö3ð!� Q#S'�� O O ¹ � � %-O�V�ë����
ÿ
O Ñ

Û�Ý�ßRß4�Wß4�:�úÜ�)�)Aá��å��
��3C C "&;0=�1��./�|)I0�0m3C:| /���o&�+l&�8 æ ��:�:�)!�/D]��./&�'6>C0ED æ �E��K L õ�_*;EVI÷ ~ K"�1)4+B�S+"$Q#5�@)I0H�T+/n1�Ev?��+z�@D!ÒB�
.")4vI�

ï�O�O Á OT¥ } �£; Á OT¥ { �£; Á O\¥ ~ �Q��D�K ÖIðc�
î ×ú Ù�� O ý ¹ � º O ¹ � ��� ï,O �?OTß4��îfÒ�Ö,ð!�}ï�O�O Á OT¥¦}��£; Á OT¥ { �£; Á O\¥3~�����D�KõÖ�ð.;$�?OTß4��îfÒ��
î ×ú Ù�� O ý ¹ � º O ¹ � ��� ï,O �?OTß4��îfÒ�Ö,ð!� O ú OTK��' ï��í�IOTß4��î O ¹ � ��� � ¡ O O ¹ � � OTKd�&%,ï��í�IOTß4��î O ý ¹ ��� � ¡

ÿ
O OTKd�

' � O O ¹ � � OTKd�-%-O�V�ë����
ÿ
O OTKd�5Ñ Omr��

��./�!�C#%0��<�@2(3")4'T�o�mU��*0��=#���v?�*)4'maR��./��0��@$�&�+">x8*&�'S'�&�P�0J8o#5&�: ��./�|>����C+C���=��&�+f&�8 O ú )4+">A��./�78b)I$�����.")��@a
n���vI��+`�?OTß4�|)4+"> Á OTÝ { �5adO Á OT¥¦}E�p; Á OT¥ { �£; Á OT¥�~E�����*0!�T+">��� R��+">���+z�G&�8��?OTàt�5a Á OTß4��a Á OTÝ�}��5a Á OTÝp~E�5a��IOTÝ�}y�)4+">��?OTÝ ~ �5D���./���C#%0=�}�S+/�@2�3")4'S����U78*&('T'�&�P�0�8o#5&�:u��./�70��@$�&�+">10���)�����:1��+z�ú�T+ æ ��:�:�)d�/DqsCD���./�<0��@$�&(+">
�T+/�@2(3")4'T����UW86&�'T'�&�P�0Ó8o#5&�: ��./���C#%0���0��5)(����:M��+C�R�T+ æ ��:�:N)J�/DqsW)4+">���./�9)I0�0H3C:� /����&(+<&�8 æ ��:�:�)J�ÓD]�/D��

�ú#5&� "&�0H������&(+M�/D Y�)Z+"> æ ��:|:N)��/D]��:1&I����v�)����9��./�<0=�@)4#%$=.18*&�#�)4+l)4 C C#5&� C#Q�*)������CD�ÒB�W�C+">
��½Ó¿�¿�£�ÅúÁ��
æ �E�@at8*&(#Öê�DiOm_*;yVI�5a	���@OTê
��î O�V9ëu÷ { �$2IOmYWëu÷ { �5D�ÒB�W.")4vI�E¤1òHó�� Ù�� ï�
EO��IO\ß4��îë� }_ ¡ Ö,ð��î �   OTê�5D

^



Û�Ý�ßRß4�Wß4�:�úÜ�)�)Aá��å�!
ÒB�1n���v?�M0��� ")Z#%)����� C#5&�&�8b0d8*&�#|$E)I0=��F|O6�/n/D YI)���)Z+">AFmF1O6�/nÓDqY4K�5DAÒB�N0��5)4#��<PJ���=. $E)I0=��F%D����T#E0��<PJ�
&�K"0���#5v?�|��.")(���T81�IO\Ý�}E�sA � }  ¡ &�+�ð|a
��./��+�ð �T:| C'S���@0/�IOTß4��î � }_ ¡ D��9'*0=&1+/&I���!��.")����S8Ü�?OTÝ�}y��A � _} ¡
&�+fð�a���./��+���./�!�T+C86&�#�:N)�����&(+A$�&(+"$���#�+C�T+/nuÝ } �T+�ð �*0d#5�@>?3C+">C)4+C�1O686&�#c��./�1�EvI��+C��õ��IO\ß4��îË� }_ ¡ ÷I�5D����+"$��Ia?KCU<��./�é C#5�EvI�o&�3"0�&�K"0���#5v�)�����&(+{aZï�
EO¢�IOTß4��î � }_ ¡ Ö,ð"���*0
��./��+M)�$�&(+zvI��gc$�&�:cKC�T+")(����&�+<&�8�V�)4+">
ï 
 O��?OTß4��î � }_ ¡ Ö,ð H � a�Pé./��#5�:ð H D�î 0�)��=�*0H�/�@0 Á OTÝ�}���A�_CD���./��#5��86&�#5�JPJ�kPé�T'T'/)I0�0H3C:1� Á OTÝ�}%��AÙ_W&�+
ð�D��'*0�&�+/&I���J��.")��@ay�T84�?OTàC��A_�b }\¡ a���./��+Uð �T:� C'T���@0&�?OTß4��îë� _}\¡ aI)Z+">���./�J��./���T+C86&�#�:N)�����&(+d$�&�+"$���#Q+C�T+/nÝ ~ �*0ú#5�@>?3C+">C)4+C�@DúFm�J�*0J$Q'��@)Z#���.")��JPJ�<$E)4+N��./��+G#5�� C'*)I$���ð KzU�ð } ~�î�õ Á O\Ý } �}îÙ_h; Á OTÝ { ��î VÄ;��IOTß4��î� _} ¡ ÷<Pé����./&�3/�9$=.")4+/n��T+/n7��./�<$�&�+">?�o����&�+")4'Ó C#5&�K")4KC�S'T����Uc��.")����?OTß4��îë� }_ ¡ D}��.C�60��609)4'*0�&7��./�<$E)?0���Pé./��+�IOTÝp~���A �   } ¡ &�+>ð�D�t3C#5��./��#Za4�S8®�?OTÝp~4��A � }_ ¡ a���./��+���./�J�T+C86&�#�:N)�����&(+�$�&�+"$���#�+C�T+/n�Ýp~��*0
#5�@>?3C+">C)Z+z�@Dú�kU��./�@0��7&�K"0���#�vZ)����o&�+"0J�o�986&�'T'�&�P�0é��.")��WPk��&�+C'�U�.")4vI����&M$�&(:| C3/���7ï�O��IO\ß4�kî � }_ ¡ Ö*ð C �£;Qò}î V¦;5YCaÓPJ����.ð:}�)?09)4K"&�vI�<)Z+">�ð { îºõ��IOTàt��îë� }_ ¡ ; Á OTÝ�}Q�}î�_*; Á OTÝ { ��î VÄ; Á O\Ýp~5��îÙ_*; Á OTß4�î VI÷;D
Fm���*0J��'���:1��+C�5)4#5U
��&�vI��#��T86U|�=.")����=./�@0���)4#��<�@2(3")4'Ö�Q&#�   OTê�k)Z+"> W ¸ }pÞ*û ü ¾ þ ¸ }pÞ*û ü ¾W ¸ { Þ*û ü ¾ þ ¸ }pÞ*û ü ¾ OHPJ.C�*$=.1�*0�$Q'o�@)4#�'�U!'*)4#5n?��#���.")4+��   OTê���#5�@0H R�@$�����vI��'�UID���.C�*09$�&�:� C'��E���@0���./�W C#�&;&�8�86&�#�$E)I0��WFED

��0���&l$E)I0=�cF�F%aÖ�C#%0���+/&?���|�=.")����T81�?OTàC�sAË� }  ¡ &(+Nð�a���./��+�ð �T:| C'S���@0/�IOTß4��î � }_ ¡ a�0�&iPk�!PJ�T'T')I0�0H3C:1����.")����?OTàt��A � _} ¡ Di�t3C#5��./��#Za
�T8/�IOTÝ�}y��A � }_ ¡ a���./��+���./�!�T+C86&�#�:N)�����&�+B$�&�+"$���#�+C�T+/ngÝ�}��*0d#5�EÕ
>?3C+">C)4+C�@a�)4+">G�T8��IOTÝ�}y�:A��  } ¡ a��./��+Jð �T:| C'S���@01�?OTß4�Wî�� _} ¡ a{)4+">GPJ�|$E)4+A#5�� C'*)I$���ð KzUG��./�c�EvI��+C�$ }A~�î õe�IOTß4�cîø� _}¢¡ ; Á OTÝ { �cî VI÷�DBFH8 Á OTÝ�}���A _i&�+fð�a���./��+��?OTÝ�}y���*07�����=./��#u�b   ¡ a��S+�PJ.C�*$=.Ù$E)I0��
��./���T+C86&�#�:N)�����&(+x&(+fÝ�}7�*0d#5�@>?3C+">C)Z+z�@a�&�# �   } ¡ aú�T+-PJ.C�*$=.Ù$E)I0����?OTß4�W:c3"0���KR� � _  ¡ )4+">A./��+"$�� � }  ¡ D�JU,0�U?:�:M�E��#�UIa0H�T:��T'*)4#�&�K"0���#5v�)�����&(+"0�./&('*>i86&�#�Ý ~ Di�JUB��./�@0=�M)4#�n�3C:M��+C�50�����0H3*å1$��@0<�Q&x$�&(:| C3/���
ï�O��IO\ß4�}î � }_ ¡ Ö $ }y�5aCPé.C�*$�.1�60J�@2�3")Z'{��&1O�V9ëg÷ { �$2IO�Y�ëg÷ { ë�ê�5a�PJ.C�*$=.x$Q'��@)Z#�'�U7�*0k'*)4#5nI��#9��.")Z+%�   OTê�5D�

çÇ¢I¾-è�¾I eé®¡áéb¾�êëÅ�Á'&
æ �E��ê�DiOm_*;yVI�Ö)4+">(�   OSê��î O�V9ë�÷ { ��2IOmY9ë!÷ { �k)I0ú�T+ æ ��:�:N)��/DqptD æ �E��öO K"����./�W86&�'T'�&�PJ�S+/n�:��Tgz�=3C#5�
&�8���.C#5�E�� C#�&z>?3"$���>?�60���#��TKC3/�=��&�+"0�&�+BõZ_*;yVI÷ ~

öO î � �   OSê� ê
V�%u÷ %�O�V9ë)�   OSê����O�VJëu÷ Y/%u÷V1%u÷ � � · }pÞ*û ü O�VZ_��

% ÷
V1%u÷ ·7¸ }pÞ*û\ü º }pÞ*ûTü º W�¾

% � �   OSê� ÷
V�%u÷ %�O�V9ë)�   OSê���T÷ � ·7¸ W,º W,º }pÞ*û\ü ¾ Ñ

Fb8�öOuQìS' · }pÞ W aC��./��+lï
ñEO$����'�VWë�ê{D

Û�Ý�ßRß4�Wß4��ÛdÝ�ß/þ�ß7�4ãoâ@ãoß"ä��å+*, 0=�cOm����a/OQ�I�})4+">GOm^��}�Q&L0=�E�<��.")��
öO î �   OTê� O O ¹ � � %wO�V9ë)�   OTê
��� ÿO Ñ O�VIVI�

��./�1 C#�&� "&;0m������&�+��*0d+/&�P )i0���#%)Z��n�.C��8*&(#5P9)4#%>i$�&�+"0��@2(3/��+"$��i&�8���#�&� "&;0m������&�+-�/DqYta æ ��:�:�)��/D]�B)4+">
æ ��:�:�)��/DqptD��

r



çÇ¢I¾�¾�-7¾�-�»�¼}½Ó¾I¢I½Ó¿ ÀÁHÀ
��./�E&�#5��: V;D�V1PJ�T'T'�+/&�P KR�� C#5&�vI�@>AKCUf$�./�@$=e��T+/nB��.")��4a�S8}ê î _tÑ]�I�I�/a
86&�#c�@)I$=.f�T+"$Q#��@)I0H�T+/ni�EvI��+C�KML�õZ_*;yVI÷ ~ a öO OTKd�kö · }pÞ W OTK���Ñ O�VZY��
Fb+18b)I$��@a�0H�T+"$��!öO �60}0�U?:|:1�E��#��6$��T+�¥Ä}�)4+">�¥ { a�PJ��>�&�+/&I�ú.")@v?����&7$�./�@$=eM)4'S'/�T+"$Q#5�@)?0H�T+/n<�Ev?��+z�50�Ob&(+C'�U3C N��&�¥ } ë�¥ { 0�U?:|:1�E��#5UÓ�5DtFm��)4 C R�@)4#%0���.")��JPJ��.")@v?����&c$=./�@$�eiO�VZYz�86&�#9��.C�T#5���E��+1�EvI��+C�50�K<D���./�@0���EvI��+C�50�)4+">���./���T#� C#5&(K")4KC�T'T���=���@0Ó3C+">���#�öO )Z+"> · }pÞ W O68*&(#"ê1îÙ_tÑ]�I�I�C�R)4#5�Jn���vI��+7�T+c��./��86&�'T'�&�PJ�S+/n9�5)4KC'��
ObPJ���=.N��./�W+/&I�5)��=��&�+>KÜC�î õIOT|�}�;p| { ;£|*~4��DiõZ_h;EVI÷ ~ ~3|¦C�î VI÷?�5D��9'��=./&�3/n�.1Pk�W3"0=�@>���./��$�&�:� C3/����#9��&
:�)Ze;���=./�@0��<$E)4'*$Q3C'*)(����&�+"0Ea?��./���S+/�@2�3")4'S�������@0�$E)4+x)4'60�&�K"�<$=./�@$�e;�@>MKzU!.")4+">!�T+l)G×Q#5�@)I0�&(+")4KC'��@Ø����T:1�
O6+/&I���W��.")��4aI86&�#J�@)I$�.VK�a���./��#ZD .{Dq0�&�8}OQVZY���60k)�vI��#�U|0H�T:� C'��� "&�'oUI+/&�:��*)4'")Z+">���./�9'�D .{Dq0ED�)d#5��'*)��=��vI��'�U
0H�T:� C'���#%)�����&(+")4'"��g� C#5�@0�0H�o&�+1�T+cê��C)4'*0=&<+/&?������.")��J��./�W C#5&(K")4KC�T'T���=���@0ú8*&�#�$E)I0=�<��Õ�VZsd�T+N��./���5)ZKC'��<$E)4+
K"��vI��#5U|0H�S:| C'�U���g; C#��@0�0��@>!�T+1����#�:N0�&�8���./&;0���8*&(#�$E)?0��<V4Õbp��5D���./��#5��86&�#5�Ia?�T+N&�3C#9&� C�S+C��&�+{aI&(3C#k C#�&;&�8
&�8{��./�E&�#5��:uV�D�V�0H./&�3C'*>�K"��$�&�+"0H�*>���#5�@>!)I0�)|×E$Q'6)I0�0H�*$E)Z'*Ø� C#5&�&�8{)4+">�+/&I�})�$�&�:� C3/����#5Õb)I0�0m�*0����@>� C#5&;&(8=D

jJ)I0�� � öO OTKd�9OTê1î�_CÑ]�I�I�t� ·   » .�.0/ OTK��V K } _tDqp��ZsI�(�C� _CDqp?pI�I_I_I_
Y K�~ _tDq�I_IYI�?pIs _CDqp?pI�I_I_I_
s K/}ïUK { _tDqs��I�;Y?�I^ _CDqs?_Ir�VZsI�
� K/}ïUK�s _tDqsIsIpIsz�Z_ _CDqs?_Ir�VZsI�
p K/}ïUK { ïUK�~ _tD�VZrIp��4�;_ _CD�V?�IVZ^I^I_
� K/}ÏUK { _tDq^I_IsI_?YI� _CDq^?_IYI^I���
� K/}ÏUK1~ _tDq^��;_Ir?sI_ _CDq^?_IYI^I���
^ K } Ï1OTK { ïUK ~ � _tD��IVZsIYz�I� _CDq�?rIsIYIpI�
r OTK/}�ï�K { �&Ï�K1~ _tD��Zp�VIV�^�V _CDq�?rIsIYIpI�
VZ_ OTK/}�ï�K { �&ÏGOTK:}Iï>K�~�� _tD]�;^IsI^?rI^ _CD]�?�;�IsIrIY
VIV OTK/}�ï�K1~��&ÏGOTK { ï>K�~�� _tD]�C�ZpI_?_�V _CD]�?�;�IsIrIY
VZY K/}ÏUK { ÏUK�~ _tDqrIsI_I�z�Z^ _CDqrzVZY��C�ZY
VZs OTK/}�ï�K { �&ÏGOTK { ï>K�~��&ÏNOTK/}Iï>K�~�� _tDq�IYIsIp?YIr _CDqp?^IsI���;r

Fb+��@)I$=.f&�89��./����.C�T#����E��+,$E)I0��@0ya{�=./�7 C#5&�K")4KC�S'T����U13C+">���#c��./�1>?�*0���#Q�TKC3/����&�+ëöO ObPé����.Nêwî _CÑ]�I�?�C�J�*0Ea
)I$E$�&�#%>?�S+/nN��&1��./�7�5)ZKC'��IaR�T+">��E�@>l'*)4#5nI��#<�=.")4+i3C+">���# ·   » .�.0/ O6+/&I���7��.")(����./�c>?����#5��+"$��7�*0�:��T+C�T:N)4'8*&(#�$E)I0��<�*�Ó0��E�<)4'*0�&��9��:N)4#�eiO6�b��KR��'�&�P��5D�����+"$��7��./�E&�#5��: V;D�VW8*&('T'�&�P�0ED�
( Ü*)wáCÝ,+��
�b����./�i>?�*0���#Q�TKC3/����&�+"0�ù ú O�0��E�BOm�z���<)4#5�l$Q'o�@)4#�'�Uf0=��&z$=.")I0��=�*$E)4'T'�Ux�T+"$Q#5�@)I0H�S+/ni�T+Bê{D���.C�*0EaJ�Q&InI�E��./��#
PJ����.i��./�<&(Kzv?��&�3"0é8Ð)?$��50J��.")��Eù O ¹¹ � >�&(:|�T+")(���@0�K"&?��.]ù O ¹ý � )4+">�ù O ý ¹ � a")4+">���.")���êx)Z+">cê�2IO�V�%J÷?�9)4#5��T+"$Q#5�@)I0m�T+/n��T+�ê�aI�S:| C'T�o�@0���.")��9)4'*0�& O O ¹ � � )4+"> O O ý ¹ � )4#���0��Q&z$=.")I0����6$E)4'T'�Ud�T+"$Q#5�@)I0H�S+/n<�S+�ê{D
FH+N��./��0Q)4:M�P9)@U!Pk�<0=�E�W8�#5&(: Om^�����.")��

ÿ
O �*090=��&z$=.")I0��=�*$E)4'T'�Ud�T+"$Q#5�@)I0m�T+/n7�T+7ê{D����T+")Z'T'�UIa;0m�T+"$�� O O ¹ � � 0��Q&z$=.")I0����6$E)4'T'�U>�&�:��T+")����@0

ÿ
O )4+">!KR&I��.l)4#��<0���&C$�.")I0=���*$E)4'T'oU<�S+"$Q#5�@)I0H�T+/nL�T+cê{a/)4+">(�   OSê���*09)Z'*0�&��T+"$Q#5�@)I0m�T+/n��T+|ê{a�PJ�.")4vI�78o#5&�: O�VIVI�9��.")(�!öO �*0�0���&C$�.")?0����*$E)4'S'�Uc�S+"$Q#5�@)I0H�T+/n��S+Mê�D7����+"$��Ia
86&�#<�@)I$=.l�S+"$Q#5�@)I0H�T+/n1�Ev?��+z��K�aöO OTKd�R�*0�)4+c�T+"$Q#5�@)?0H�T+/n�8�3C+"$����o&�+|&�8Iê{D�j�'o�@)4#�'�UIa · }pÞ W OTK��Ó�*0�>��@$Q#5�@)?0H�T+/nW�T+<ê�DRFm�ú�*0�)4'*0=&��@)I0=U<��&<$=./�@$�e

��.")��9�@)?$�.N&�8���./�@0��d�T+"$Q#5�@)I0m�T+/n�Om>��@$Q#5�@)I0H�S+/nC��8o3C+"$�����&�+"0��60k_MO�VI��8*&(#}êNîÙ_!)4+">GVcOm_���86&�#}ê1î V�DJ�I&
�@)I$=.N�@2�3")��=��&�+föO OTKd��î · }ãÞ W O\K���.")I0�)�3C+C�62�3/��0�&�'T3/�=��&�+c�T+B[q_Ca¹V@`bD�¬J3C#J'�&�PJ��#}KR&�3C+">1_CDqp?pI���*0���)4e;��+

VZ_



Om)L'T������'o�WKC����0H:N)4'T'���#9��.")Z+��V�:|�S+;3"0J�=./��'*)4#�nI�@0��9&�8���./�7��.C�T#����E��+l0�&�'T3/�=��&�+"0WO6+")Z:M��'�UIat��./��0�&('T3/����&�+
8*&(#���./���EvI��+C�:K/}Ï>K { �5D�T�b�¬J+/�9:N)4U���.C�T+Ce|��.")(��Pk�é:�)4U�.")4vI���5)4e;��+ ÿO �S+lOm^z�k×���&�&<0���&C$�.")I0=���*$E)4'T'oU�0H:N)4'T'*Ø�)4+">c�=.")��k$=./�@$�eCÕ
�T+/n7��./��VZY��;^��T+/�@2(3")4'T�o�����@0�:1��+C����&�+/�@>7)486����#k�ú#5&� R&;0H�����o&�+|�/DqY�:N)4U<n��ovI��)dK"�E���Q��#�OÐ�mD]�IDR'6)4#5nI��#@�R'o&ZPJ��#
K"&�3C+">x86&�#Lï
ñ�O$�}�5D���.C�*0��*0�+/&I����#�3/�LK"�@$E)43"0���&�89��./�786&�'T'o&ZPé�T+/n/~9��0�PJ�|0Q)4�*>G�T+g�9��:�)Z#�efO6�H�5aR��./�
�EvI��+C�:K:}IÏ�K { �*0���./��PJ&�#E0��}&�+/�Iaz�T+M�=./�<0���+"0�����.")��4aI�S8{PJ��>��@$Q#5�@)?0��9ê{a���./��+N�=.C�*0��EvI��+z���*0é��./�9�C#E0��8*&(#�PJ.C�6$�.BO�V�Y���PJ�T'T'8b)4�T'�D��9'60�&/a�8o#5&�: Om����aRO��I�k)Z+">GOm^������é8*&�'S'�&�P�0ú�T:|:1�@>?�*)�����'�U7��.")(�9��./�� C#�&�K")4KC�T'�Õ
����UN&�89��.C�60W�EvI��+z�W3C+">���#

ÿ
O �*0W�=./�|0�)4:1�c)I0�3C+">���# O O ý ¹ � D ð &�P '��E��ð   K"�1)4+f�EvI��+C�W8*&(#<PJ.C�*$=.f��./�

:|�S+C�T:c3C:Ô�T+ æ ��:�:�)��/D p��*0é#5�@)I$=./�@>RD9��./��+i���J�*0��@)I0�U���&10��E�<��.")(�@aCPJ���=.VK îYK:}Ï�K { a&ðèî`ð   a)4+">���î1�   OTê�5aÓPJ��.")@v?���@2(3")4'T�o�mU��S+fOmr���a)4+">�8�#5&(: O�V?VI�k�=.")�����./��'*)I0��W��g� C#5�@0�0H��&(+x�@2(3")4'*0]öO OTKd�5D
����+"$��Iat�T8RêN>��@$Q#5�@)I0��@0Eat��./��+x)I0J0�&�&�+l)I0�O�VZY���8b)4�T'*0Ö8*&�#�0�&�:1� K�a���./��+l&�+/��&(8{��./�7VZY���^��S+/�@2�3")4'S�������@0
:M��+C����&(+/�@>|)4KR&�vI�<)4'*0�&�8b)4�T'*0yD
�T�T�b����0JPJ�<0�)4�*>!�S+N��./�WFb+C��#5&C>?3"$�����&�+{az:�)4+CU|>��E�5)Z�T'*0ú.")4vI�WK"�E��+i&�:|�o�����@>��T+N�=./��hl��+"0m.C�Te;&�v;Õ6����'S�Te;.
 ")4 "��#�D}��./��#5��86&�#5�������60�+/&?�}�@)I0�U!��&�$�&�:� ")4#5��&�3C#J ")4 "��#9PJ���=.|��./���T#%0Ö C#5�@$Q�*0���'oUID���&�PJ�EvI��#Za(���k0=�E��:�0
��.")�����./�J�T:� C#5&�vI��:1��+z�PJ�J.")4vI�J&�K/��)4�T+/�@>��*0Ö:�)Z�T+C'�U<>?3/�W��&���./��8Ð)I$����=.")��}PJ�90���3">�Uc�=./�32%È(��ÌR�/$�&�+/Õ
>?������&(+")4'{>?�*0���#��SKC3/����&�+1&�8Ö)4'S'
$=.C�T'*>?#���+N&�8ú)d ")4#���+z�@atPJ.C�T'��W��./�EU10���3">�U1��./�<$�&�+">?�o����&�+")4'>?�*0���#Q�TKC3/����&�+
&�8{&�+/��$=.C�T'*>�Om)Z+">c��./��#���8*&�#��9.")4vI�9�Q&��T+"$Q'T3">��W�S+C8*&�#Q:�)��=��&�+�&(+| R&;0�0H�TKC'o�JKC#5&I��./��#E0��S+|��./�W�EvI��+z�J��./�EU
$�&�+">?�����o&�+|&�+�5D���./�Wn�#5&�P9�=.c C#5&C$��@0�0ú�T+|��./���T#� ")4 "��#��*0}0H'S��n�.C��'�U�>?�����#���+z��8o#5&�:Ô&�3C#%0ED��/&(#k�S+"0��5)4+"$��Ia
�T+B��./���T#�0��E�=3C A)1$=.C�T'*>i$E)4+i.")4vI�d:M&�#��<��.")4+B&�+/�� ")4#���+z�@aRPé.C�*$�.G�*0�0��E��:��T+/n�'�U1)4+f)I>�v�)4+z��)�nI��KC3/�
)4 C "�@)Z#%0EaR0�&78b)4#ZaC��&L:�)4e�����.C�S+/n;0J&�+C'�U!3C+C+/�@$��@0�0�)Z#5UN$�&�:� C'T�*$E)����@>RDéü���+/��#%)4'S'�U|0H R�@)4e;�S+/n/aC��./�7$�&�:MÕ
 ")4#��*0=&�+,)4#5n(3C:M��+C�50��T+f�=./���T#< ")4 R��#|)4#5�786&�#�:c3C'6)����@>��S+f��./�!8�#%)Z:M�EPJ&�#�eN&(8khB)4#�e;&�vi$�.")4�S+f��./�E&�#5U
#%)���./��#W��.")4+l$�&�3C C'T�S+/nc��./�E&�#5UID
��vÓ��Fb+i��./��KR�En��T+C+C�T+/n�&�8���.C�*090��@$��=��&�+NPJ�W#5�@>?3"$��@>1�=./�� C#5&�KC'o��: ��&|)��C+C�o���<&�+/�IazKzUB×E$�&�+">?���=��&�+C�T+/n
&�3/��)4'T'�T+C86&�#�:N)����o&@+�&�3/�50H�*>���¥Ä}�a�¥ { a4¥�~Ia4Ý�}�a4Ý { a&Ýp~Za4ß�)4+">�à�ØCDJ��.C�*09$=./&��*$��d'�&�&�et0�0�&�:1�EPJ.")��k)Z#�KC��Õ��#%)4#�UL)Z+">c&�+/�é:�)4U<P9)4+">���#JPJ./�E��./��#J�T+"$Q'T3">?�S+/n�:1&�#5���T+C86&�#�:N)�����&�+�'��@)I>C0ú��&�)�K"�E������#J'�&�PJ��#�K"&(3C+">
8*&(#éï
ñ5O��}�5D
�kU�#5��:N)4#�e�O6�T�b�)4KR&Zv?��)4+">�KR�@$E)43"0��W&�8"��./�é8*&�#Q: &�8R��./�9�EvI��+C�50�86&�#}PJ.C�6$�.|�=./�J:|�S+C�T:c3C:
�T+ æ ��:|:N)��/DqpW�60
#5�@)I$=./�@>RaI�o��86&�'T'�&�P�0
��.")��@a?��&��S:| C#5&�vI����./�JKR&�3C+">!�T+|��.C�60�P9)4UIa�&�+/�9.")?0���&d�T+"$Q'T3">��
+/&I��&�+C'�U1�=./�< ")Z#5��+z��&(8�à1)4+">G��./��KC#5&I��./��#%0W&(8�ß�aÓKC3/�<)4'*0�&1O�)��9'o�@)I0��E�J��./�c$�.C�S'*>?#5��+l&(8ÜÝ ~ D��9)I0��@>
&�+x$E)Z'*$Q3C'*)����o&�+"0JPJ�W:�)?>��IaCPJ�W8*&�3C+">���./���S:| C#5&�vI��:1��+C��PJ.C�*$=.x$E)4+GK"�<&(K/�5)4�T+/�@>M�T+l��.")(�9P9)@UL+/&I�
0H3*åM$Q����+C�9��&/
�3"0��=�T8*U!��./�<��gC��#%)7)4:1&�3C+C�k&(8{PJ&�#�eD
��¤�4�ê}¾65�7b½983:�¿Ù½�êI¡<; ÒB����.")4+Ce�h,D>=�DRhi��+"0H.C�Te�&ZvG86&�#cn���v?�T+/n�3"07)4+��T+C8*&(#�:�)Z'Ö��g� C'*)4+")��=��&�+f&�8
��./��:N)4�T+!�*>��@)I0��T+1.C�60� ")4 "��#�PJ���=.M\cD¼¿cDt����'T�Te�.{D

VIV



? ����l�	��c�A@

)CD K{D

$�D >RD

B ãí8&�Ý�Üg�Cå
)CDDC æ )������*$����
K{D3C æ )(�����*$���� _
$�Dk)Z+">1>RDDCM�JPJ&c0H ")����6)4'R#5�� C#5�@0���+C�5)����o&�+"0�&�8Ö�=./�W'*)������6$�� y

VZY



b

c

a

b a

1

22

3b a 3

d

1

)���D}j�&�+C8=D
F

3

c

a

b a

1

22

d

1b

3b a

K�5D�j}&(+C8=D�F�F

B ãí8&�Ý�ÜP�/å
�k./�W'�&z$E)Z'Ö$�&�+C�/n�3C#%)(����&�+"0úF�)4+">!F�F%D

VZs



E l�²elJ�-l�	���l�n
[]�J�W�;r��I` �ÖD
�9)4'T�*0��Q��#ZaR��D�J&�'T'�&(K��)I0Ea{)Z+">i��Dú�I�5)I$��EUID!Fb:� C#5&�vI�@>�3C C "��#7KR&�3C+">C0�86&�#<��./�1$Q#������*$E)Z'

 C#5&�K")4KC�T'S����Uf&�8<&(#�����+C���@>A "��#%$�&('*)�����&(+��T+��mPJ&f>?�S:M��+"0H�o&�+"0ED�FkÅ(Ì"ûIÈ,�HG"�o��ÎC�@�oÎ�� Ä �lÅ�ÌRûIWÆqÏIÈ����*� Ã ���EaCpC~qp���s�CzpI^IrtaCVZrIr(�/D
[]���*0��zV@` h,D&�WDR���*0H./��#ZD!j�#��o���*$E)4' C#�&�K")4KC�T'T�o�����@0é8*&�#�$Q'S3"0�����#�0H��øE��)4+">� "��#%$�&�'6)�����&�+i C#5&(KC'���:�0yD#JLKM ÅI� Ã KON Ã Ê��PKTaCYC~ �IYI_�Cz�?Y��;a�VZrI�zV;D
[�ü9#Q�*^Ir�` ü�DÓü9#��S:|:1�E���@DDN Ä ���5È(Æ¹Å?�o�*È�ÌRD��� C#��T+/nI��#5Õ�=���#Q'*)�n/aÓVZrI^?rCD
[]��)4:�pz�@`RQ/DIh-D���)4:|:1��#%0H'o�EUIDI����#%$�&�'6)�����&�+� C#5&C$��@0�0��@0ED('�&�Pk��#�KR&�3C+">C0�86&�#J��./��$Q#����=�*$E)4'� C#5&�K")4KC�T'S����UIDIWÌ/ÌSK M ÅI� Ã KTG"�6ÅI�o�o�%��KSa;Y?^C~��ZrI_�C/�ZrIpCa�V�rIp��;D
[]��)4:��zV@`RQ/DRh-D/��)4:�:M��#%0m'��EUID�j}&(:| ")4#Q�*0�&�+N&�89)���&�: )4+">�K"&(+">G "��#%$�&('*)�����&(+{aTDUJLK M ÅI� Ã KVN Ã Ê��PKTa

YC~��ZYI^�C/�ZsIsCa�V�rI��V;D
[]��)4#%�I_�` ��D&��D
��)4#Q#��*0ED7�è'�&�PJ��#�K"&�3C+">x86&�#<��./�|$Q#��o���*$E)4'� C#5&(K")4KC�T'T����U��T+-)1$���#5�5)4�T+A "��#%$�&�'6)�����&�+

 C#5&z$��@0Q0EDWN}��È4��KYX}Å,�cÉy�5�6û@Ï Ä N Ã ��Æ+KZGRÈ@��KSaCpI�C~�V�s�CzYI_Ca�V�rI�I_CD
[]����n;^IY�` [LD�����n�3"$=.C�mD�j}&���g;�*0=����+"$���&(8��=./�9�T+C�C+C�o���<O�§I�Ö$Q'T3"0=����#%0E~�)W#���:�)4#QeL&(+|��./��0�2�3")Z#5�9'6)������*$��

0H�����W R��#%$�&�'*)��=��&�+{D3\?ËL]1a/�zV;~��Zp�CC^�V;aCV�rI^IYCD
[]\��@0�^I_(` ��D�\��@0��Q��+{D"��./�9$Q#��o���*$E)4'� C#5&�K")4KC�S'T����U�&(8/K"&(+">� "��#%$�&('*)�����&(+L&(+L�=./�é0Q2�3")4#��}'6)������*$����@2�3")Z'*0

VIXZYCD�X}È,���^K M Å?� Ã KDN Ã Ê��_KSaÓ�@�/~]�CV_CzpIrCatVZrI^I_CD
[]\��@0�^��4` ��D�\��@0�����+{D ����#%$�&�'6)�����&�+ ��./�E&�#�U )4+"> �C#%0���Õo ")I0Q0�)�nI�� R��#%$�&�'*)��=��&�+{D I�Ì/Ì`KaN}��ÈIÉ�ÅIÉ	KTa

VZpC~�VZY?s�VbC/VZYz�IV;a?VZrI^��;D
[ æ ��n�^Ip�` ��DWh,D æ ��nIn?�E���@Ddc�ÌR� Ä ��ÅI�4�o��ÌCÏ�NJÅ��%�o�6�EÆ Ä G/Ê��%� Ä �7�%a7jú.{DJF�F%a<�k.C:xDWYCD]�/aW ")(nI�@0A�ZY�C/�@�ÓD

�� C#��T+/nI��#5Õ�=���#Q'*)�n/aÓVZrI^?pCD
[ æ Ò ^I^�` ��D æ 3"$�ø@)4eM)Z+">UQ/D�j�D�Òw����#Q:�)4+{DÓj�#Q�����*$E)4'� C#5&�K")ZKC�T'T����UWK"&(3C+">C0�86&�#}��PJ&IÕb>?�T:1��+"0H��&�+")Z'z0H�����

 "��#%$�&�'6)�����&�+�:1&z>���'*0yDVJ<KZN Ã ÊZ�PK�I�azYzV;~qs�VZszVbCzs�VZs?^Ca�VZrI^I^tD
[]hi�k^Ir(` h,De=�D�hi��+"0H.C�Se;&�v,)4+"> \cD�¿cD�����'T�Se;.{D-����#E$�&�'*)����o&�+,Pé����.Ù0��EvI��#E)4'�>���8*�@$�����UI R�@0ED}��+

�@0����T:N)�����&�8/��./�9$Q#����=�*$E)4'I C#5&(K")4KC�T'T����U�8*&(#{��./�90�2(3")4#5��'6)������*$��ID M ÅI� Ä �cÅI�o�*� ÃCÄ ��f�� Ä \{Åæ� Ä ��f��6a
�;��Ob�C��~qsI^�C;�t��O��I�Z^�CÓ�Z^IpW�S+N��#%)4+"0H'6)�����&�+!8�#5&(:R�J3"0�0H�6)4+�5aÓVZrI^IrtD

[��I��#%�?p�` =�D��I��#%)?0�0���+{DN��./����g��*0�����+"$���&�8J C#5&�K")4KC�S'T����U1:1�@)I0H3C#5�@0dPJ����.�n���vI��+B:N)4#5n(�T+")4'*0ED(IWÌ/ÌSKM ÅI� Ã KOG"�6ÅI�o�o�E��KTaCsI�C~��;YIs�C;��sIrCa�VZrI�?pCD
[q�1�&I��^Ip�` ��D9���&I��.{Dè� 'o&ZPJ��#�K"&�3C+">Ù8*&�#N�=./�f$Q#������6$E)4'� C#�&�K")4KC�T'T�o�mU�&�87��./�f0�2(3")4#5�G'*)��Q���*$��B0H�����

 "��#%$�&�'6)�����&�+{DY\IË<]1a/�Irt~�VZr�CzY?YCa�VZrI^IptD
[]vC>��khBr��?`gQ/DRvZ)4+->���+x�J��#5nN)Z+">�j�DÓhx)(�@0EDE¿W�*0�)(n�#5�E��:1��+z�J R��#%$�&�'*)(����&�+G�T+B��./�c0���3">�UN&(8khB)4#�e;&�v

�/��'*>C0EDhIWÌÓÌ`K`N}��ÈIÉ�ÅIÉ�KSaCYIYC~��4�;r�C/�Z�?sCa�VZrIr��ÓD
[��C3/�@^I^(` �/D{�7D��t3/�Ev"Di�Ô'o&ZPJ��#�KR&�3C+">A8*&(#L�=./�c R��#%$�&�'*)��=��&�+f��.C#��@0H./&�'*>G86&�#c��./�10�2(3")4#5�!'*)������6$��IDM È��E��K�i
Ì/�'jkK M ÅI� Ã KDlJÎ;ÆoÆ+KTa��;szOmp��5~qp?r�Cz��V�Om�?��Cz�Ird�T+N��#E)4+"0H'*)��=��&�+c8o#5&�:��J3"0�0m�*)4+�5aRV�rI^I^CD

V@�


