
 

 

 

P
R

IF
Y

S
G

O
L

 B
A

N
G

O
R

 /
 B

A
N

G
O

R
 U

N
IV

E
R

S
IT

Y
 

 

Computation and homotopical applications of induced crossed modules

Wensley, Christopher D.; Brown, Ronald

Journal of Symbolic Computation

DOI:
10.1016/S0747-7171(02)00103-7

Published: 01/01/2003

Peer reviewed version

Cyswllt i'r cyhoeddiad / Link to publication

Dyfyniad o'r fersiwn a gyhoeddwyd / Citation for published version (APA):
Wensley, C. D., & Brown, R. (2003). Computation and homotopical applications of induced
crossed modules. Journal of Symbolic Computation, 35, 59-72. https://doi.org/10.1016/S0747-
7171(02)00103-7

Hawliau Cyffredinol / General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or
other copyright owners and it is a condition of accessing publications that users recognise and abide by the legal
requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private
study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to
the work immediately and investigate your claim.

 28. Apr. 2024

https://doi.org/10.1016/S0747-7171(02)00103-7
https://research.bangor.ac.uk/portal/en/researchoutputs/computation-and-homotopical-applications-of-induced-crossed-modules(360a6bbe-949c-4b14-9174-ec2efc3529a2).html
https://research.bangor.ac.uk/portal/en/researchoutputs/computation-and-homotopical-applications-of-induced-crossed-modules(360a6bbe-949c-4b14-9174-ec2efc3529a2).html
https://research.bangor.ac.uk/portal/en/researchoutputs/computation-and-homotopical-applications-of-induced-crossed-modules(360a6bbe-949c-4b14-9174-ec2efc3529a2).html
https://doi.org/10.1016/S0747-7171(02)00103-7
https://doi.org/10.1016/S0747-7171(02)00103-7


���������
	�������
������������������� ����!#" 	$�&%'�( ����� 	)���+*,� �.-/����" ����� !0

13254 687:9';<9>=?25@ ;A@8B CD254 2E9'2568=GFH;AIKJL6868IG=?F+;<9>=?25@8M
25NPOQ@8B878F+RSB 1UT>25M'MVRWB X 2YB878I?RSM

Z<[V\^]._a`cb<de[gfh\'iW]�\Q`PjWk.d^l�m�n^[�o,k.p,drqts3p,\.mu_vpxw�y
z " �|{u�
��"}������~���������~���� !������{����}	$��%.��!�%��}����"}������~����$!������
��~�����(��&%S�S"}	���~����."}!?�?� ���

�g� ( !/����� ���a�������#�^�v���������

�h�V�¡ G¢�£¥¤/ 
¦¨§S§�©#ªa«|¬�|®°¯�±¡²c³�¯�§µ´�±u¶·ªa¸�³�¬G³��±u®h±�¹.�®vºv¸v´�§}º°´�»�±u¼�¼�§}ºh¶W±#ºv¸v«|§}¼�¬�«|«|±�²�¼½³�¯�§
´�±u¶·ªa¸�³�¬G³��±u®h±�¹'´�§ »�³�¬�|®Y¯v±u¶W±�³�±�ª�¾¨¿¡À�³&¾/ª¥§}¼+¬�®vº,Á¥�®hªa¬G»�³�|´ ¸v«�¬G»}Áx¼�§}´�±u®vºY¯�±GÀ
¶·±�³�±�ª�¾AÂ�»�±u¸�ª$¼ Ã#¦¨§+ºv|¼�´ ¸a¼�¼VÄ?¬G»
|±u¸v¼>|¼�¼�¸v§}¼>|®�Ä�±u«|Ä�§}ºE|®E´�±u¶Wªa¸�³��®�ÂW|®vºv¸v´�§}º
´�»
±u¼�¼�§}ºÅ¶W±#ºv¸v«|§}¼>¬�®vºAÂu�Ä�§+¼�±u¶·§H§�©#¬�¶·ªa«�§}¼�¬�®vº5¬Gªvªa«||´ ¬G³�|±u®v¼ Ã

ÆvÇ½ÈxÉ�ÊHË·ÌSÍeÈ�Î�Ê½Ç
Ï�ÐxÑ<Ò�Ó�Ô�Ñ?Õ×Ö/Ø¡Ô×Ò�Ù#ÓxÚ�ÛÜÑ�Ô�Ý½Ñ¡Ñ?Ó:Ô×Ù#Þ�Ù#ß�Ù#à�á°Ö�Ó¥âãØ¡Ù#äAÛ¥Ò�Ó�Ö�Ô×Ù#Õ×Ò�Ö/ß�Ö/Ó¥âåØ?Ù#ä5Þ¥æxÔ�Ö�Ô�Ò�Ù#Ó�Ö/ß�à#Õ×Ù/æ¥Þ
Ô×Ð¥Ñ?Ù/Õ�áYÖ/Õ�ÑWß�Ö/Õ�à#Ñ?ß�á°Û¥Ö/Ú×Ñ¡â:Ù#Ó¨Ô�ÐxÑ·ç�æxÓ¥â�Ö/ä5Ñ?Ó�Ô Ö�ß^à#Õ×Ù#æxÞYç�æxÓ¥Ø¡Ô×Ù#Õ

ègérê°ë Û�Ö�Ú×Ñ?âãÚ×Þ�Ö�Ø?Ñ?Ú�ìîí ë à#Õ�Ù#æ¥Þ¥Ú�ìSï
ð ÔHÔ×Ð¥Ñ·ÛÜÑ¡à#Ò�Ó¥ÓxÒ�Ó¥àÅÙ/ç�Ô�Ð¥Ñòñ/ó�Ô×ÐãØ¡Ñ?Ó�Ô�æxÕ�áYÔ�Ð¥Ñ¡Õ×ÑWÝ½Ö/ÚµÖ�Ó:Ö/Ò�äUÔ×Ù5Ô×Ùôà#Ñ¡Ó¥Ñ?Õ×Ö/ß�Ò�Ú×ÑSÔ×Ð¥ÑòÓxÙ#Ó
Ø¡Ù#ä5äAæxÔ Ö�Ô�Ò�õ/Ñöç�æ¥Ó¥â¥Ö/äôÑ¡Ó�Ô Ö/ß>à#Õ�Ù#æ¥Þ8Ô�ÙYÐ¥Ò�à#Ð¥Ñ¡ÕWâ¥Ò�ä5Ñ?Ó¥Ú�Ò�Ù#ÓxÚ?÷gÐ¥Ù/ÞÜÑ¡Ú·ÝHÐxÒ�Ø ÐøÚ×Ñ?Ñ¡äôÑ¡âøÔ×Ù
Û�ÑÅâ�Ö/Ú�Ð¥Ñ?âùÒ�Óûú�ü#ý�ñhÛ�á8Ô�ÐxÑ5ÞxÕ×ÙaÙ/ç�Ô×Ð�Ö�Ô·Ô�ÐxÑ5âxÑ¡þ�Ó¥Ò�Ô�Ò�Ù#ÓÿÙ/ç�Ð¥Ò�à#Ð¥Ñ¡ÕWÐ¥Ù#ä5Ù/Ô�Ù#Þ�á8à/Õ×Ù#æ¥ÞxÚ
è�� Ô�Ð¥Ñ¡Ó:Þ¥Õ�Ù#ÞÜÙ/Ú×Ñ?âåÛ�á��� Ñ?Ø Ðãß�Ñ¡âåÔ×Ù5Ø¡Ù#ä5äAæxÔ Ö�Ô�Ò�õ/ÑSà#Õ�Ù#æ¥Þ¥Ú�ç�Ù#Õ���� ñ
	��Ù/Ó¥Ñ¡Ô×Ð¥Ñ?ß�Ñ?Ú×Ú¡÷xÒ�Ó5Ô×Ð¥Ñµß�Ö�Ô�Ñ·ú�ü#ý/ó/Ú½Ö�Ó¥â ú�ü�#ó/Ú���	���	 � 	�� Ð¥Ò�Ô×Ñ?Ð¥Ñ?Ö/â°â¥Ñ�õ#Ñ¡ß�Ù#Þ�Ñ?âhÞxÕ×Ù#Þ�Ñ?Õ��
Ô×Ò�Ñ¡Ú�Ù/ç�Ô×Ð¥Ñ·Ú×Ñ¡Ø?Ù#Ó¥âãÕ×Ñ¡ß�Ö�Ô×Ò�õ#ÑWÐxÙ#äôÙ�Ô�Ù#Þ�áhà/Õ×Ù#æ¥Þ¨ç�æ¥ÓxØ¡Ô�Ù/Õ

��� êhë Û�Ö/Ú×Ñ¡â:Þ�Ö�Ò�Õ×Ú�Ù�çVÚ�Þ�Ö/Ø?Ñ¡Ú ìLí ë Ø?Õ×Ù/Ú×Ú×Ñ¡â:ä5Ù$âxæ¥ß�Ñ¡Ú ì��
ë�� � �!�#"aì%$í ë'& ê#è � ë(� � �)�#"aì�í ègé?ë �)� "$ì�ì��

ÝHÐxÑ?Õ×Ñ*",+-�/. � ë Ú×Ñ¡Ñ10$Ñ?Ø�Ô�Ò�Ù#Ó2�vì3	54:Ö�Ø76QÖ/Ó¥ÑhÖ�Ó¥â2� Ð¥Ò�Ô×Ñ?Ð¥Ñ?Ö/â Ú�Ð¥Ù�Ý½Ñ¡ârÒ�Ó ú�ü98�ó
ë ñ#ñ/ì^Ô�Ð�Ö�ÔVØ¡Õ×Ù#Ú�Ú×Ñ?âÅä5Ù$âxæ¥ß�Ñ¡Ú.ä5Ùaâ¥Ñ?ß�ß�Ñ?â<Ð¥Ù#ä5Ù/Ô×Ù#Þ�áòñ:��Ô�áaÞ�Ñ?Ú ë ý;��Ô�áaÞ�Ñ?ÚVÒ�ÓòÔ×Ð¥Ñ?Ò�Õ�Ó¥Ù�Ô Ö�Ô×Ò�Ù#Ó,ì
Ö�Ó¥â°Ñ�õ$Ò�â¥Ñ?ÓxØ?ÑSÐ�Ö�Ú�à#Õ�Ù�ÝHÓ°Ô�Ð�Ö�Ô½Ø¡Õ×Ù#Ú�Ú×Ñ?â¨ä5Ùaâ¥æ¥ß�Ñ¡Ú�Ø?Ö/Ó°Û�ÑµÕ�Ñ?à�Ö�Õ×â¥Ñ¡âhÖ/Ú�<�ñ:��â¥Ò�ä5Ñ?ÓxÚ×Ò�Ù/Ó�Ö/ß
à/Õ×Ù#æ¥ÞxÚ>=?	A@VÖ/Õ
ÔWÙ/ç�Ô�Ð¥Ò�ÚSÑ¡õaÒ�â¥Ñ?Ó¥Ø¡ÑÅÒ�ÚµÔ×Ð¥Ñ5ñ:��âxÒ�ä5Ñ?Ó¥Ú�Ò�Ù#Ó�Ö�ßQõ/Ñ?Õ�Ú×Ò�Ù/ÓøÙ�ç�Ô×Ð¥ÑCB�Ö/ÓED·Ö/ä5ÞÜÑ¡Ó

F�GIHKJ�LNMPOKQSRUTWV X;TZY#[A\^]`_NV a9V [cbd\;eZOPbUfg#hiX;LN\:jNYkTUV LN_NV l:m

ú



nHÃpoV»�±�²�®�Á�q½ÃprµÃ�¦¨§}®v¼�«|§ ¾
s^t�®vºv¸a´�§}ºE´�»�±u¼�¼�§}ºô¶W±/ºa¸v«�§}¼ ¿
Ï�ÐxÑ?Ù#Õ�Ñ?ä ÞxÕ×Ù�õ#Ñ¡âåÛ�ávu½Õ×Ù�ÝHÓYÖ/Óxâw��Ò�à/à#Ò�Ó¥Ú�Ò�Ó:ú�ü9xy ë y#ì}÷$ÝHÐ¥Ò�Ø ÐYÖ/ß�ß�ÙuÝHÚ�Ó¥Ñ�Ý Ø¡Ù#äôÞxæxÔ Ö;�
Ô×Ò�Ù#ÓxÚSÙ/ç�Ð¥Ù#ä5Ù/Ô�Ù#Þ�á8ñ:��Ô�áaÞ�Ñ?Ú·Ö/Ó¥âøÚ×ÙYÚ�Ñ?Ø?Ù/Ó¥âùÐxÙ#äôÙ�Ô�Ù#Þ�á à/Õ×Ù#æ¥ÞxÚ>	^Ï�Ð¥Ò�ÚWÕ×Ñ?Ú�æ¥ß�Ô·Ú�Ð¥Ù#æ¥ß�â
Û�ÑEÚ×Ñ¡Ñ?Ó Ö/Ú<ÖYÐxÒ�à#Ð¥Ñ¡ÕWâ¥Ò�ä5Ñ?ÓxÚ×Ò�Ù/Ó�Ö/ß�÷ÜÓ¥Ù#ÓÿØ?Ù/äôäAæ$Ô Ö�Ô×Ò�õ#Ñ�÷gß�ÙaØGÖ�ß?��Ô×Ùz��à/ß�Ù#Û�Ö�ßgÔ�Ð¥Ñ¡Ù#Õ×Ñ¡äã÷gÒ�ß?�
ß�æ¥Ú�Ô×Õ�Ö�Ô×Ò�Ó¥àEÔ×Ð¥Ñ?ä5Ñ?Ú�Ò�Ó ð Ô×Ò�á#Ö/Ð{= ÚSÖ/Õ
Ô�Ò�Ø¡ß�Ñ ë ��ìN	I|�ÔSÒ�Ú�Ò�ÓvÔ×Ñ?Õ�Ñ?Ú�Ô×Ò�Ó¥à5Ô�ÙôÓ¥Ù/Ô�Ñ<Ô�Ð�Ö�Ô�Ô×Ð¥ÑöØ¡Ù#ä}�
ÞxæxÔ Ö�Ô×Ò�Ù#ÓôÙ/çgÔ×Ð¥Ñ?Ú�ÑSÚ×Ñ¡Ø?Ù#Ó¥âYÐ¥Ù/äôÙ/Ô×Ù#Þ�áÅà#Õ×Ù/æ¥Þ¥Ú½Ò�Ú½Ù#Û$Ô Ö/Ò�Ó¥Ñ?â5Ô�Ð¥Õ�Ù#æ¥à#Ð°Ô×Ð¥ÑµØ¡Ù#ä5Þ¥æxÔ Ö�Ô�Ò�Ù/Ó
Ù�ç�Ö°ß�Ö/Õ�à#Ñ?Õ�Ó¥Ù#Ó8Ø¡Ù#äôäöæxÔ Ö�Ô×Ò�õ/ÑòÚ
Ô�Õ×æxØ¡Ô�æxÕ×Ñ	eÏ�Ð¥Ò�ÚµÝ�Ù#ÕU~ Ö/ß�Ú×Ù°Ô×Ð¥Õ×Ù�ÝHÚSÑ¡äôÞ¥Ð¥Ö/Ú×Ò�ÚSÙ#Ó:Ô×Ð¥Ñ
ÞxÕ×Ù#Û¥ß�Ñ?ä Ù/ç�ÑN�$Þ¥ß�Ò�Ø¡Ò�Ô�Ø?Ù#ä5Þ¥æxÔ�Ö�Ô�Ò�Ù#ÓãÝHÒ�Ô�Ð8Ø?Õ�Ù#Ú×Ú�Ñ?âÿä5Ù$â¥æxß�Ñ?Ú¡÷�Ô×Ð¥ÑAâ¥Ò�Ú×Ø¡æ¥Ú×Ú�Ò�Ù#Ó8Ù/ç>ÝHÐxÒ�Ø Ð
Ò�Ú�Ô�Ð¥ÑWÔ×Ð¥Ñ?ä5ÑWÙ/ç.Ô�Ð¥Ò�Ú+Þ¥Ö/ÞÜÑ¡Õ>	� æ¥ÕSäôÖ/Ò�ÓåÑ?ä5Þ¥Ð�Ö�Ú×Ò�ÚµÒ�ÓãÔ×Ð¥Ò�Ú�Þ�Ö/Þ�Ñ?ÕSÒ�ÚµÙ#Ó:Ò�Ó¥â¥æxØ?Ñ?â8Ø¡Õ×Ù#Ú�Ú×Ñ¡âøä5Ùaâ¥æ¥ß�Ñ¡Ú?÷,ÝHÐ¥Ò�Ø Ð Ý�Ñ?Õ�Ñ
âxÑ¡þ�Ó¥Ñ¡â8Ò�Ó ë y�ìHÖ/Ó¥â Ú
Ô�æ¥âxÒ�Ñ?âãç�æ¥Õ�Ô×Ð¥Ñ?Õ�Ò�Ó:Þ¥Ö/ÞÜÑ¡Õ×Ú�ÛváåÔ�ÐxÑAÖ/æxÔ×Ð¥Ù#Õ�Ú ë úGý���ú>��ìN	c�WÒ�õ#Ñ¡ÓãÔ×Ð¥Ñ
Ø¡Õ×Ù#Ú�Ú×Ñ¡âøä5Ùaâ¥æ¥ß�Ñ!� � ë'�rê�� í �òì�Ö/ÓxâùÖhä5Ù#Õ�Þ¥Ð¥Ò�Ú�ä Ù/ç�à#Õ×Ù#æxÞ¥Ú!� ê � í �Å÷ÜÔ×Ð¥Ñ��������#�W�}�N� �`�#�`�W�!�v�>����K� � 0 � Ð�Ö/Ú'Ô×Ð¥Ñ�ç�Ù#Õ×ä ëZ&:ê � 0 � í �òì�÷#Ö·Ø¡Õ×Ù#Ú�Ú×Ñ¡â°ä5Ù$â¥æxß�Ñ�Ù�õ#Ñ¡Õ�Å÷,Ö/Ó¥âYØ¡Ù#äôÑ¡Ú�ÝHÒ�Ô�ÐåÖEä5Ù#Õ×Þ¥ÐxÒ�Ú×äUÙ/ç�Ø?Õ×Ù/Ú×Ú×Ñ¡â:ä5Ù$âxæ¥ß�Ñ¡Ú ë � 0 �k�&ì ê � í � 0 � ê

� �?�1��
�A��

� 0 �
���� � �� � ï

Ï�ÐxÑ?Ò�ÕHÚ
Ô�æ¥âxáYÕ�Ñ>�væ¥Ò�Õ×Ñ?Ú�ÖÅÚ×Ù#ß�æxÔ�Ò�Ù#ÓhÔ�Ù5ä°Ö�ÓváhÙ/çVÔ×Ð¥Ñòà/Ñ?Ó¥Ñ¡Õ�Ö/ß^Ø¡Ù#äôÞxæxÔ Ö�Ô×Ò�Ù#Ó¥Ö/ßgÞ¥Õ�Ù#Û¥ß�Ñ¡äôÚ
Ù�çVØ¡Õ×Ù#Ú�Ú×Ñ?âãäôÙaâ¥æ¥ß�Ñ?Úk	|�Ó8Ô�Ð¥ÑEØ?Ö/Ú×Ñ � � óx÷ÜÝHÐ¥Ñ¡Ó � Ò�ÚSÚ×Ò�äôÞ¥ß�áãÖ7� ��äôÙaâ¥æ¥ß�Ñ/÷{� 0 � Ò�ÚµÔ×Ð¥ÑEæ¥Ú�æ�Ö/ß'Ò�Ó¥â¥æ¥Ø¡Ñ?â�¡��ä5Ùaâ¥æ¥ß�Ñ � ¢¡£�¤ ¥ �}	¦'õ#Ñ¡ÓôÒ�ÓöÔ�Ð¥Ñ½ØGÖ/Ú�Ñ � �-�§� � � Ò�â ¤ ÷�Ý�Ñ�~aÓxÙuÝKÙ/ç,Ó¥ÙWÕ�Ñ?ß�Ö�Ô�Ò�Ù#ÓòÛ�Ñ¡Ô�Ý�Ñ?Ñ¡Ó5Ô×Ð¥Ñ�Ò�Ó¥â¥æ¥Ø¡Ñ?â
Ø¡Õ×Ù#Ú�Ú×Ñ¡â äôÙaâ¥æ¥ß�Ñ ëZ& ê � 0 � í �öìYÖ/Ó¥âPÙ/Ô�Ð¥Ñ¡ÕYÚ�Ô Ö�Ó¥â�Ö/Õ�â Ö/ß�à#Ñ?Û¥Õ×Ö/Ò�Ø8Ø¡Ù#Ó¥Ú
Ô�Õ×æxØ¡Ô�Ò�Ù#Ó¥Ú¡÷
Ö�ß�Ô�ÐxÙ#æ¥à#Ðg÷�Ò�Ó�Ô�Ñ?Õ�Ñ?Ú
Ô�Ò�Óxà#ß�á/÷aÒ�ä & �©¨«ª ë �'�òì�Ô�ÐxÑµÓ¥Ù#Õ�ä°Ö�ß�Ø¡ß�Ù#Ú�æ¥Õ×Ñ�Ù/ç¬�'� Ò�Óv�	aÏ�Ðvæ¥Ú½Ô×Ð¥Ñ
Ò�Ó¥â¥æ¥Ø¡Ñ?âûØ?Õ�Ù#Ú×Ú�Ñ?âräôÙaâ¥æ¥ß�Ñ°Ø¡Ù#Ó¥Ú�Ô×Õ×æ¥Ø�Ô�Ò�Ù#ÓûÕ×Ñ?Þxß�Ö/Ø¡Ñ?ÚEÔ�Ð¥Ò�ÚAÓ¥Ù#Õ�ä°Ö�ß½Ø?ß�Ù#Ú×æxÕ×Ñ¨Û�áîÖ8Û¥Ò�à#à#Ñ?Õ
à/Õ×Ù#æ¥ÞYÙ#Ó¨ÝHÐ¥Ò�Ø Ð«� Ö/Ø¡Ô×Ú?÷,Ö/Ó¥âYÝHÐ¥Ò�Ø ÐãÐ�Ö�ÚHÖÅæxÓ¥Ò�õ/Ñ?Õ×Ú×Ö/ß^Þ¥Õ�Ù#ÞÜÑ¡Õ�Ô�á¨ÓxÙ/Ô+æ¥Ú×æ�Ö�ß�ß�áôÑ?Ó:®�Ùuá/Ñ?â
Û�áw¨ ª ë �'�òìN	

ð ß�Ù#Óxàz��Ô×Ñ?Õ×ä Þ¥Õ�Ù;®�Ñ?Ø�ÔAÖ�Ô�u½Ö/Ó¥à#Ù#ÕWÒ�ÚSÔ�Ð¥ÑÅâ¥Ñ�õ#Ñ¡ß�Ù#Þ¥ä5Ñ?Ó�ÔòÙ/ç½ÖYÚ�Ð�Ö/Õ�Ñ5ß�Ò�Û¥Õ×Ö/Õ�áåç�Ù#ÕSÔ×Ð¥Ñ
Ø¡Ù#ä5Þ¥æxÔ Ö�Ô�Ò�Ù/Ó�Ö/ß�à#Õ�Ù#æ¥Þ°Ô×Ð¥Ñ?Ù#Õ
á5Þ¥Õ×Ù#à/Õ�Ö/ä°¯²±´³ ë ú`µ#ì�÷vÞ¥Õ×Ù�õaÒ�âxÒ�Ó¥à<ç�æ¥Ó¥Ø¡Ô×Ò�Ù#ÓxÚ�Ô�ÙöØ?Ù#ä5Þ¥æxÔ×Ñ
ÝHÒ�Ô�ÐcÔ�ÐxÑ?Ú×ÑùÐ¥Ò�à/Ð¥Ñ?Õ���â¥Ò�äôÑ¡Ó¥Ú×Ò�Ù#Ó�Ö/ß�Ú�Ô�Õ�æ¥Ø¡Ô×æ¥Õ×Ñ¡Ú>	+Ï�Ð¥Ñÿþ�Õ×Ú
ÔãÚ
Ô Ö/à/ÑùÙ/ç<Ô�ÐxÒ�ÚYÞ¥Õ×Ù:®�Ñ?Ø¡ÔãÚ�ÖGÝ
Ô×Ð¥ÑAÞ¥Õ�Ù$âxæ¥Ø¡Ô×Ò�Ù#Ó8Ù/ç�Ô×Ð¥ÑEß�Ò�Û¥Õ�Ö/Õ
á7¶§·C¸�¹�º#÷eØ¡Ù#Ó�Ô Ö/Ò�Ó¥Ò�Ó¥àôç�æ¥Ó¥Ø¡Ô×Ò�Ù#ÓxÚµç�Ù#ÕSØ¡Õ×Ù#Ú�Ú×Ñ?âøä5Ù$â¥æxß�Ñ?Ú
Ö�Ó¥â Ô�ÐxÑ?Ò�Õ5â¥Ñ¡Õ×Ò�õ�Ö�Ô×Ò�Ù#ÓxÚ°Ö/Óxâ ç�Ù#Õ°Ø?Ö�Ô é ��à#Õ�Ù#æ¥Þ¥Ú°Ö/Ó¥â Ô×Ð¥Ñ?Ò�Õ°Ú×Ñ¡Ø¡Ô×Ò�Ù#Ó¥Úk	½Ï�Ð¥Ñ:ä°Ö/Óvæ�Ö�ßHç�Ù/Õ¶�·C¸
¹�ºEÝ½Ö/ÚòÒ�Ó¥Ø?ß�æ¥â¥Ñ¡âøÒ�Ó ë ñµ�ìSÖ�Ú � Ð¥Ö/ÞxÔ�Ñ¡ÕCx�ý�	{|�ÓøÞ�Ö/Õ�Ô×Ò�Ø¡æ¥ß�Ö/Õ¡÷ ð ß�Þ ë ú�ìSÑ¡ÓaæxäôÑ¡Õ�Ö�Ô×Ñ?â
Ö�ß�ß>Ò�Ú�Ù#ä5Ù#Õ×Þ¥ÐxÒ�Ú×ätØ?ß�Ö�Ú×Ú×Ñ¡ÚöÙ/ç�ØGÖ�Ô é ��Ú
Ô�Õ×æxØ¡Ô�æxÕ×Ñ?ÚöÙ#Ó à#Õ�Ù#æ¥Þ¥Ú<Ù/ç�Ù/Õ×â¥Ñ¡ÕöÖ�Ôòä5Ù#Ú�Ô!�^x
	QÏ�Ð¥Ò�Ú
ß�Ò�Û¥Õ×Ö/Õ�áòÐ�Ö/Ú�Õ�Ñ?Ø?Ñ¡Ó�Ô�ß�áAÛÜÑ¡Ñ?Ó5Õ×Ñ¡ÝHÕ�Ò�Ô�Ô�Ñ?ÓÅç�Ù#Õ»¯²±´³�¼¥÷#ÝHÒ�Ô�Ð½¶§·C¸�¹^¾PÒ�ÓxØ?ß�æxâ¥Ñ?âEÝHÒ�Ô×ÐEÔ�Ð¥Ñ§¼�¿ÁÀ
Õ�Ñ?ß�ÑGÖ/Ú�Ñ	IÂHÑ?ß�Ö�Ô�Ñ?âYß�Ò�Û¥Õ×Ö/Õ×Ò�Ñ?Ú½Ò�Ó¥Ø?ß�æ¥â¥ÑÃ�+Ñ¡ávÝ½Ù/Õ�Ô�Ðc=�Ú)ÄÁ¹IÅ�ÆzÇ ë ú`x/ì½ç�Ù#Õ�Ø?Ù/äôÞ¥æ$Ô�Ò�ÓxàEÒ�â¥Ñ¡ÓvÔ×Ò�Ô×Ò�Ñ?Ú
Ö�äôÙ#ÓxàøÔ×Ð¥Ñ:Õ�Ñ?ß�Ö�Ô�Ù#Õ�Ú5Ù�ç·Öøþ�ÓxÒ�Ô�Ñ¡ß�áûÞ¥Õ�Ñ?Ú�Ñ?Ó�Ô�Ñ¡â à/Õ×Ù#æ¥Þe÷�Ö�Ó¥âÈ4ãÙaÙ#Õ×Ñz=�Úw¯ÊÉS¹�¯ÊËÍÌ^É9ÎÿÖ�Ó¥â¶�Å�Æ>Ï ë ñ/ý�ì�ç�Ù#Õ�Ø?Ù/äôÞ¥æ$Ô�Ò�ÓxàöÝHÒ�Ô×ÐYþ¥Ó¥Ò�Ô×ÑSà#Õ×Ù/æ¥ÞÜÙ/Ò�â¥Úk�xà#Õ�Ù#æ¥ÞYÖ/Ó¥âYà#Õ�Ù#æ¥Þ�Ù#Ò�â°à#Õ�Ö/ÞxÐ¥Ú>��Ö�Ó¥â
Ø¡Õ×Ù#Ú�Ú×Ñ¡â:Õ×Ñ¡Ú×Ù#ß�æxÔ�Ò�Ù#Ó¥Úk	¥Ï�Ð¥Ñ?Ú�Ñòß�Ò�Û¥Õ×Ö/Õ×Ò�Ñ?Ú�Ö�Õ×Ñ·ÖGõ�Ö/Ò�ß�Ö/Û¥ß�ÑµÖ�Ô�Ô�ÐxÑÃÐ^Ñ^Ñ�ÒhÝ½Ñ¡Û¥Ú×Ò�Ô�Ñ ë ú`y/ìN	



nHÃpoV»�±�²�®�Á�q½ÃprµÃ�¦¨§}®v¼�«|§ ¾
s^t�®vºv¸a´�§}ºE´�»�±u¼�¼�§}ºô¶W±/ºa¸v«�§}¼ Ó
ÔÖÕØ× É�Ê�Ù
Ù�ÚQË%Û3ÊHË·Ì Ü�ÚÝÙ
ð �N� �`�#�`�W�«�v�>��
�K� � ë Ù�õ#Ñ?ÕC�öìSØ?Ù/Ó¥Ú×Ò�Ú�Ô�ÚòÙ/çHÖåäôÙ#Õ�Þ¥Ð¥Ò�Ú×ä Ù/ç�à/Õ×Ù#æ¥ÞxÚ �Pê5� í �5÷
Ø?Ö/ß�ß�Ñ?âEÔ�ÐxÑ½Þ �;�����9ß�Nà Ù/çA� ÷#Ô�Ù/à#Ñ¡Ô×Ð¥Ñ?Õ�ÝHÒ�Ô×ÐhÖ/Ó°Ö/Ø¡Ô×Ò�Ù#Ó5Ù/çA� Ù/Ó � ÷vÝHÕ×Ò�Ô×Ô�Ñ¡Ó ë(á �ãâ�ìä$ í
á½å ÷xÚ�Ö�Ô×Ò�Ú�ç�áaÒ�Ó¥àEç�Ù#ÕHÖ/ß�ß á � ��+ � �Ýâ«+æ� Ô�Ð¥Ñ<Ö;�$Ò�Ù#äôÚ ê

ç � úuì ��ë'á å ìä�èâcé é ë'�cá ì(âê� ç � ñ#ì � �Në � á é é � á ï
� ÐxÑ?Ó � 4ùúuìòÒ�ÚAÚ�Ö�Ô�Ò�Ú
þ�Ñ?âe÷'Û¥æxÔEÓxÙ/Ô � 4 ñ#ì}÷VÔ�ÐxÑ¨Ú�Ô�Õ�æ¥Ø¡Ô×æ¥Õ×Ñ¨Ò�ÚEÖêì � �NíW�N� �`�#�`�W���v�>����K�
ë ú�ó
��úGü#ì�÷�Ð¥Ö�õaÒ�Ó¥àµÖ�î �N� ï¡�N�ä�N� Þñð � �;� ì ç à#Ñ¡Ó¥Ñ?Õ×Ö�Ô�Ñ¡âòÛ�áCî �N� ï¡�N�´�#�;�½�½�
òãßò��;� �¡ó á � �{ôv�
á é é � é é á � �Në ÷�Ö/ÓxâPÖ�Ó Ö/Ú×Ú�Ù$Ø¡Ò�Ö�Ô×Ñ?âcØ?Õ�Ù#Ú×Ú�Ñ?â äôÙaâ¥æ¥ß�Ñ ë(�cõÅê �÷ö ç í �öìÅÝHÒ�Ô�Ð ��õ
Ò�Ó¥â¥æ¥Ø¡Ñ?âåÛ�á � 	0$Ù#ä5ÑWÚ�Ô�Ö/Ó¥â�Ö�Õ×âãÖ/ß�à#Ñ¡Û¥Õ�Ö�Ò�ØSÑ3�¥Ö�äôÞ¥ß�Ñ?ÚHÙ/ç�Ø?Õ�Ù#Ú×Ú�Ñ?â:ä5Ùaâ¥æ¥ß�Ñ¡ÚHÖ/Õ×Ñ ê
ë Ò�ì°Ó¥Ù#Õ×äôÖ/ßgÚ�æ¥Û¥à#Õ�Ù#æ¥ÞãØ?Õ×Ù/Ú×Ú×Ñ¡â:ä5Ù$âxæ¥ß�Ñ¡Ú ë'ø�ê ¨tí �öì½ÝHÐ¥Ñ¡Õ×Ñ ø Ò�ÚHÖ/ÓåÒ�Ó¥Ø¡ß�æ¥Ú�Ò�Ù#ÓYÙ/çVÖ

Ó¥Ù#Õ×äôÖ/ßgÚ�æ¥Û¥à#Õ�Ù#æ¥Þg÷,Ö�Ó¥âåÔ×Ð¥Ñ<Ö/Ø¡Ô×Ò�Ù#ÓYÒ�Ú�à#Ò�õ/Ñ?ÓYÛ�áYØ?Ù#Ó;®�æxà�Ö�Ô�Ò�Ù#Ó{�
ë Ò�Ò�ìhÖ/æxÔ�Ù/äôÙ#Õ�Þ¥Ð¥Ò�Ú×ä Ø¡Õ×Ù#Ú�Ú×Ñ?âîä5Ùaâ¥æ¥ß�Ñ¡Ú ë'ù êi� í ð æxÔ ëã� ì×ìWÒ�ÓùÝHÐxÒ�Ø Ð ë(ù²á ì ë �gì!�

á é é � á �
ë Ò�Ò�Ò�ìôÖ/ÛÜÑ¡ß�Ò�Ö/Ó¨Ø?Õ�Ù#Ú×Ú�Ñ?â:ä5Ùaâ¥æ¥ß�Ñ¡Ú ë ó ê�� í �òì�ÝHÐ¥Ñ?Õ�Ñ � Ò�ÚHÖ}�¡��ä5Ù$â¥æxß�Ñ�
ë Ò�õxìhØ?Ñ?Ó�Ô×Õ�Ö/ß,ÑN�aÔ×Ñ?Ó¥Ú�Ò�Ù#ÓôØ?Õ×Ù/Ú×Ú×Ñ¡âhä5Ù$â¥æxß�Ñ?Ú ë(�ÿê�� í �öìVÝHÐ¥Ñ¡Õ×Ñ � Ò�Ú�Ö/Ó5Ñ?Þ¥Ò�äôÙ#Õ�Þ¥Ð¥Ò�Ú×ä

ÝHÒ�Ô�Ðw~�Ñ?Õ×ÓxÑ?ß.Ø?Ù#Ó�Ô Ö�Ò�Ó¥Ñ¡âåÒ�Ó¨Ô�Ð¥Ñ·Ø?Ñ¡Ó�Ô�Õ×Ñ<Ù/ç � 	
ú�Ù#ÕSÙ#æxÕWÞ¥æ¥Õ×Þ�Ù#Ú�Ñ?Ú?÷.Ö/ÓÿÒ�äôÞ�Ù#Õ�Ô�Ö/Ó�ÔSÚ
Ô Ö/Ó¥â¥Ö/Õ×âøØ?Ù#ÓxÚ�Ô�Õ�æ¥Ø¡Ô×Ò�Ù#ÓÿÒ�ÚµÔ�Ð¥Ñ û � �#�*�N� �`�#�`�W� � í�v�>����K� ü

ý � ë'& ê^þ°ëÍÿ ì'í �òì
Ù/ÓÿÖ°ç�æ¥Ó¥Ø¡Ô×Ò�Ù#Ó ÿ ê�� í �5÷ÜÝHÐ¥Ñ?Õ�Ñ � Ò�ÚWÖhÚ×Ñ�Ô<Ö/Ó¥âE�UÒ�ÚWÖhà#Õ×Ù/æ¥Þ{	gÏ�Ð¥ÑEà/Õ×Ù#æ¥Þ þôë�ÿ ì
Ð¥Ö/Ú+ÖÅÞxÕ×Ñ?Ú�Ñ?Ó�Ô Ö�Ô�Ò�Ù/ÓåÝHÒ�Ô�ÐYà#Ñ?ÓxÑ?Õ�Ö�Ô�Ò�Óxà5Ú�Ñ¡Ô ��� � Ö/Ó¥âåÕ×Ñ?ß�Ö�Ô�Ù/Õ×Ú

ë(á ���#ì é é ë �¬�Zâ�ì#é é ë'á ���#ì ë �¬�ãâ��9é é ëÍÿÖá ì��/ì
	 á � ��+ � �ÝâA���)+ � ï
Ï�ÐxÑòÖ�Ø¡Ô�Ò�Ù#Ó¨Ò�Ú�à/Ò�õ#Ñ¡ÓYÛvá ë'á ���/ì å � ë'á ���Nâ�ì�Ö�Ó¥â¨Ô�Ð¥Ñ·Û�Ù#æ¥Ó¥â�Ö�Õ�áhä5Ù#Õ�Þ¥Ð¥Ò�Ú�ä Ò�Ú�â¥Ñ¡þ¥Ó¥Ñ?â
Ù/Ó:à#Ñ¡Ó¥Ñ?Õ×Ö�Ô�Ù#Õ�ÚµÛ�á &.ë'á ���/ì´��� é é ëÍÿÖá ì���	�Ï�Ð¥Ò�Ú�Ø?Ù#ÓxÚ�Ô�Õ�æ¥Ø¡Ô×Ò�Ù#ÓåÝHÒ�ß�ß^ÛÜÑòÚ×Ñ?Ñ¡Ó ß�Ö�Ô�Ñ?Õ�Ö/Ú�Ö
Ú�ÞÜÑ¡Ø?Ò�Ö/ß�Ø?Ö/Ú×Ñ°Ù/ç+Ö/Ó ��������#�W� Ø?Õ�Ù#Ú×Ú�Ñ?âûä5Ù$â¥æxß�Ñ	QÏ�Ð¥Ñ°Õ×ÑGÖ�â¥Ñ?ÕòÚ×Ð¥Ù#æxß�â Û�Ñ°Ý½Ö/Õ×Ó¥Ñ¡â Ô�Ð�Ö�Ô
Ô×Ð¥Ñ·à#Õ×Ù/æ¥Þ þôë�ÿ ì�ØGÖ/ÓåÛÜÑ·õ#Ñ¡Õ�á¨ç&Ö/Õ�ç�Õ�Ù#ä ÖAç�Õ×Ñ¡Ñòà/Õ×Ù#æ¥Þ ê Ò�Ó¨ç&Ö/Ø¡Ô?÷¥Ò�ç ÿ ä°Ö/ÞxÚ�Ö�ß�ßgÙ/ç � Ô×Ù� ú ª� ÷ÜÔ×Ð¥Ñ?Ó þôë�ÿ ì�Ò�ÚÖ®�æ¥Ú�ÔµÔ�Ð¥ÑAç�Õ�Ñ?Ñ}�¡��ä5Ù$â¥æxß�ÑöÙ/Ó Ô�Ð¥ÑEÚ�Ñ¡Ô � ÷^Ö/ÓxâøÒ�Ó8Þ�Ö/Õ
Ô�Ò�Ø¡æ¥ß�Ö�Õ�Ò�ÚWÖ
Ø¡Ù#ä5äAæxÔ Ö�Ô�Ò�õ/ÑSà#Õ�Ù#æ¥Þ{	

Ï�Ð¥ÑhäôÖ:®�Ù#Õ<à#Ñ¡Ù#äôÑ�Ô�Õ�Ò�Ø5ÑN�xÖ/ä5Þ¥ß�ÑôÙ/çHÖ:Ø¡Õ×Ù#Ú�Ú×Ñ?âûä5Ù$âxæ¥ß�ÑÅØGÖ�ÓîÛÜÑôÑN�$Þ¥Õ×Ñ¡Ú×Ú�Ñ?ârÒ�ÓùÔ�Ý�Ù
Ý½ÖGáaÚ>	�6^Ñ¡Ô ë(� �W�)�#"aì�Û�ÑWÖöÛ¥Ö/Ú×Ñ¡â¨Þ�Ö/Ò�Õ�Ù/çQÚ×Þ¥Ö/Ø?Ñ¡Ú?÷xÝHÒ�Ô�Ð7"v+«� . � 	$Ï�Ð¥Ñ �`�#�#�;���C� �N�?ßíò'��������;�v�;ò�� ì à ð �#�;� ì è � ë(� � �)� "$ì^Ø?Ù/Ó¥Ú×Ò�Ú�Ô�Ú�Ù/ç�Ð¥Ù/äôÙ/Ô×Ù#Þ�áWØ?ß�Ö/Ú×Ú�Ñ?Ú�Õ×Ñ?ß�� é Ù/ç¥Ø¡Ù#Ó�Ô�Ò�Óvæ¥Ù/æ¥Ú
äôÖ/Þ¥Ú � ê¨ë�� � ���� � ��� é ì í ë�� � �!�#"aì
ÝHÐxÑ?Õ×Ñ � ���)ó��Gú��VÖ/Ó¥â�� é � ë���� � ó
�Gú  ì! ë � ú  �"� ì$# � � 	c¦�Ö/Ø ÐÿÚ�æ¥Ø Ð � Ò�ÚµÖhä°Ö�Þ
ç�Õ�Ù#ä Ô�ÐxÑSæ¥Ó¥Ò�Ô½ÚU�aæ¥Ö/Õ×Ñ � � Ô×ÙòÔ�ÐxÑSÚ×Þ�Ö�Ø?Ñ � äôÖ/Þ¥ÞxÒ�Ó¥à·Ô�Ð¥Õ�Ñ?ÑSÚ�Ò�â¥Ñ¡Ú�Ù/çgÔ×Ð¥ÑSÚU�aæ¥Ö/Õ×ÑµÔ×ÙòÔ×Ð¥Ñ



nHÃpoV»�±�²�®�Á�q½ÃprµÃ�¦¨§}®v¼�«|§ ¾
s^t�®vºv¸a´�§}ºE´�»�±u¼�¼�§}ºô¶W±/ºa¸v«�§}¼ %
Þ�Ù#Ò�ÓvÔ´"ôÖ�Ó¥âhÔ�Ð¥ÑSç�Ù/æ¥Õ�Ô×ÐhÚ×Ò�â¥ÑµÔ�ÙÅÖAß�Ù$Ù/ÞhÖ�Ô§"�	�� Ð¥Ò�Ô×Ñ?Ð¥Ñ?Ö/âYÚ×Ð¥Ù�Ý�Ñ?âåÒ�Ó ë ñy#ì�Ô×Ð�Ö�Ô�Ô×Ð¥Ñ?Õ�Ñ
Ò�ÚHÖEØ?Õ×Ù/Ú×Ú×Ñ¡â:ä5Ù$âxæ¥ß�Ñ ��� ë(� � �)�#"aì�ÝHÒ�Ô�ÐåÛÜÙ#æxÓ¥â�Ö/Õ
áhäôÖ/Þ

& ê<è � ë�� � �!�#"aì>í ègé¡ë �)�#"aìN� � $í'&�� � ë(�)� � ó  ìµï
Ï�ÐxÑWÒ�äôÖ/à#ÑµÙ�ç � é + è � ë(� �W�)�#"aì�æ¥Óxâ¥Ñ?Õ�Ô�ÐxÑ·Ö/Ø¡Ô×Ò�Ù#Ó¨Ù/ç*&���+ ègé?ë �!�#"aì½Ò�Ú�Ò�ß�ß�æ¥Ú�Ô×Õ�Ö�Ô×Ñ?âhÒ�Ó
Ô×Ð¥Ñ·Õ×Ò�à#Ð�ÔU��Ð¥Ö/Ó¥â¨ÚW�væ�Ö�Õ×Ñ<Ù/ç5ú�Ò�à#æ¥Õ�ÑEúS	

"

"

"

+&�� , & é , &��

" "
� é� é é� � �

"

"

"

+&�� , & é , &��

" "
"

� é� é é� � � "

"

"

+&�� , & é , &��
"

-- .-- &�� " / /10 / /&��

"� é2 2

� é é� � é � � � �4365é798;:=<?>A@CB=DFE�bdTãMHGz_ULAIãMPYk\ Y4J�K�LFMONPJ YNT!Q�R4SUTFVXW�VZY[N¬V
� ÐxÒ�Ô�Ñ¡Ð¥ÑGÖ�â{=�ÚHäôÖ/Ò�Ó¨Õ�Ñ?Ú�æ¥ß�ÔHÒ�Ó ë ñSx
�,ñzy���ñ/ü#ì½Ý½Ö/Ú ê

Ï�Ð¥Ñ¡Ù#Õ×Ñ¡äãúS	�ú ë � Ð¥Ò�Ô×Ñ?Ð¥Ñ?Ö/â,ì!|�ç � Ò�ÚòÙ#ÛxÔ�Ö/Ò�Ó¥Ñ¡â ç�Õ×Ù#ä%� Û�á Ö�Ô×Ô�Ö/Ø Ð¥Ò�Óxàøñ:��Ø¡Ñ?ß�ß�Ú?÷^Ô�ÐxÑ?Ó
è � ë(� �W�)��\ÜìWÒ�Ú·Ò�Ú�Ù#ä5Ù#Õ×Þ¥ÐxÒ�ØAÔ�ÙYÔ�ÐxÑ5ç�Õ�Ñ?Ñ5Ø?Õ×Ù/Ú×Ú×Ñ¡â ègé?ë �!��\Üìñ��äôÙaâ¥æ¥ß�ÑEÙ#ÓùÔ×Ð¥ÑôÖ�Ô×Ô�Ö/Ø Ð¥Ò�Óxà
äôÖ/Þ¥Ú�Ù�ç�Ô×Ð¥Ñòñ:��Ø¡Ñ?ß�ß�Ú>	

6QÖ�Ô�Ñ¡Õ^]WæxÒ�ß�ß�Ñ?Ó Ù/Û¥Ú×Ñ¡Õ�õ#Ñ¡âKÔ×Ð�Ö�Ô5Ò�ç þ í _Dí ` Ò�ÚÅÖÿÛ¥Ö/Ú×Ñ¡âKþ�Û¥Õ×Ö�Ô�Ò�Ù#Óg÷.Ô�Ð¥Ñ¡ÓrÔ×Ð¥Ñ
Ò�Ó¥â¥æ¥Ø¡Ñ?â·ä5Ù#Õ×Þ¥ÐxÒ�Ú×äPÙ/çvç�æ¥Ó¥â�Ö�äôÑ¡ÓvÔ�Ö/ß#à#Õ�Ù#æ¥Þ¥Ú ègédþ í ègé _ äôÖ�áµÛÜÑ>à/Ò�õ#Ñ¡ÓWÔ�Ð¥Ñ�Ú�Ô×Õ×æ¥Ø�Ô�æ¥Õ�Ñ
Ù�ç'ÖEØ?Õ�Ù#Ú×Ú�Ñ?âãäôÙaâ¥æ¥ß�Ñ	xÏ�ÐxÒ�Ú�ç&Ö/Ø¡ÔHÒ�ÚHÙ/çVÒ�äôÞ�Ù#Õ
Ô Ö/Ó¥Ø¡ÑSÒ�ÓåÖ/ß�à#Ñ?ÛxÕ�Ö/Ò�Ø$aê��Ô×Ð¥Ñ?Ù/Õ�áS	�ùÑ�Ö�ß�Ú×Ù·Ó¥Ù�Ô�ÑHÔ�Ð¥Ñ�ç�Ù#ß�ß�Ù�ÝHÒ�Ó¥à�ç&Ö/Ø¡Ô?÷�Ú×Ð¥Ù�ÝHÓ°Ò�ÓEõ/Ö�Õ×Ò�Ù/æ¥Ú'Ô�Ñ3�$Ô×Ú�Ù/ÓôÐ¥Ù/äôÙ#ß�Ù#à#Ò�ØGÖ/ß$Ö/ß�à/Ñ?Û¥Õ×Ö
Ù/Õ�Ô×Ð¥ÑHØ?Ù#ÐxÙ#äôÙ/ß�Ù#à/áöÙ/çÜà#Õ×Ù#æxÞ¥Ú?÷vÑ	 à 	 ë µ/ì�÷aÖ/Ó¥âÅÝHÐ¥Ò�Ø ÐôÝ�Ñ�Õ�Ñ?ß�Ö�Ô�Ñ�Ô�Ù·Ô�Ù#Þ�Ù#ß�Ù#à/áòÒ�Ó5Ú×Ñ?Ø�Ô�Ò�Ù#Ó� ê
b�c(bed �N� �`�#�`�W���v�>����K� � � ë'�ÿê�� í �öì ���Nòñ�N�N�½���c�#�Öß� ð � Þ �Wß�ã�Wß��� à ß��#�[���;�v�;�K� ð à�N�?ß;�#� f g +"hji ë Ø?ÙS~�Ñ?Õ � �W~/Ñ?Õ � ì3�
�Wß���K�W�Ãò���� f íñ�����;ß�3�'ß��ò¬� ûä�lk ß���!ß�����N�K�N�v�N��ò���� û ò����K�¡�#�[���;�v�;�K� ð à ð � �;� ì ��ßm��»�N���A�ß�#� ì � �#�`�N��òãßòZ�ã�;� Þ à*ß1�N� �`�#�`�W� �v�>����K��n
o´Õqp È�r¡ÚQÉ ÙvÈ¥É,ÌSÍeÈ¥ÌSÉ�ÚÝÙ Ú!s+ÌWÎutwvÊÜ�Ú.Ç½È ÈxÊUÍ^É�ÊÖÙ�Ù
Ú.Ë%Û ÊHË·Ì ÜdÚÝÙ
� Ó¥ÑòÖ/Ú�ÞÜÑ¡Ø¡ÔSÙ�ç'Ô�Ð¥ÑòÞ¥Õ×Ù/Û¥ß�Ñ¡ä Ù/ç'Ð¥Ò�à#Ð¥Ñ¡Õ�â¥Ò�äôÑ¡Ó¥Ú×Ò�Ù#Ó�Ö/ß^à/Õ×Ù#æ¥ÞåÔ�Ð¥Ñ¡Ù#Õ�áåÒ�ÚHÔ×Ð�Ö�Ô?÷,ÝHÐxÑ?Õ×Ñ?Ö/Ú
Ô×Ð¥Ñ?Õ�ÑSÒ�Ú½Ñ?Ú×Ú�Ñ?Ó�Ô�Ò�Ö/ß�ß�á5Ù#Ó¥ß�á5Ù#ÓxÑWØGÖ�Ô×Ñ?à#Ù#Õ
á°Ù�çQà#Õ×Ù#æxÞ¥Ú?÷aÔ�Ð¥Ñ¡Õ×Ñ·Ö/Õ�ÑWÖ�Ô�ß�ÑGÖ/Ú
Ô½þ¥õ/ÑWØGÖ�Ô×Ñ?à#Ù#Õ�Ò�Ñ¡Ú



nHÃpoV»�±�²�®�Á�q½ÃprµÃ�¦¨§}®v¼�«|§ ¾
s^t�®vºv¸a´�§}ºE´�»�±u¼�¼�§}ºô¶W±/ºa¸v«�§}¼ x
Ù�çÜÑk�væ�Ö�Ô�Ò�Ù#Ó�Ö/ß�ß�á·â¥Ñ�þ�Ó¥Ñ¡â°Ö/ß�à#Ñ?ÛxÕ�Ö/Ò�Ø½Ú�Ô×Õ×æ¥Ø�Ô�æ¥Õ�Ñ?Ú>ÝHÐ¥Ò�Ø ÐôÖ�Õ×Ñ�Ñk�aæxÒ�õ�Ö/ß�Ñ¡Ó�Ô'Ô�Ù·Ø?Õ�Ù#Ú×Ú�Ñ?âÅä5Ù$â
�
æxß�Ñ?Ú¡÷¥Ó�Ö/ä5Ñ?ß�á ê
y ØGÖ�Ô é ��à#Õ�Ù#æ¥Þ¥Ú ë ñ$úuìN�y à#Õ×Ù#æxÞ
��à#Õ�Ù#æ¥Þ�Ù#Ò�âxÚ ë ú#ú�ìN�y Ú×Ò�ä5Þ¥ß�Ò�Ø?Ò�Ö/ß,à#Õ×Ù/æ¥Þ¥Ú�ÝHÒ�Ô×Ð«4åÙ$Ù#Õ�Ñ·Ø?Ù#ä5Þ¥ß�Ñ3�¨Ù/ç�ß�Ñ¡Ó¥à/Ô×Ðøú/÷ ë ñ$úGìN�y Õ×Ñ?âxæ¥Ø?Ñ¡â:Ú×Ò�äôÞxß�Ò�Ø¡Ò�Ö/ß�z���Ø¡Ù#ä5Þ¥ß�Ñ3�xÑ¡ÚHÙ/çVÕ×Ö/Ó ~Yña÷ ë ú:8^�,ý��,ñz��ìN�y Õ×Ñ?âxæ¥Ø?Ñ¡â:â¥Ù#æxÛ¥ß�Ñ·à#Õ�Ù#æ¥Þ�Ù#Ò�â¥Ú�ÝHÒ�Ô�ÐåØ?Ù/Ó¥Ó¥Ñ?Ø�Ô�Ò�Ù#Ó ë úuñ#ì3	
Ï�Ð¥Ñ¡Ú×ÑAØ?Ö�Ô�Ñ¡à#Ù#Õ×Ò�Ñ?Ú�Ð�ÖGõ#Ñòõ�Ö/Õ�Ò�Ù#æxÚ�à#Ñ¡Ù#ä5Ñ¡Ô�Õ�Ò�Ø·ä5Ù$â¥Ñ¡ß�Úk	�Ï�ÐxÑEñ:��Ø?Ñ?ß�ß�ÚHÙ/ç>Ú�Ù#ä5ÑöÙ/ç'Ô×Ð¥Ñ?Ú�Ñ

Ö�Õ×ÑWÒ�ß�ß�æ¥Ú
Ô�Õ×Ö�Ô�Ñ¡â¨Ò�Ó¨Ô�Ð¥ÑWç�Ù#ß�ß�Ù�ÝHÒ�ÓxàAÞ¥Ò�Ø�Ô�æ¥Õ�Ñ?Ú ê

{}|  { é  { �
~ �
Ø?Õ×Ù/Ú×Ú×Ñ¡â
äôÙaâ¥æ¥ß�Ñ

{}|�  { é�  { �
~ ~,

,
ñ:��à#Õ�Ù#æ¥Þ�Ù#Ò�âe÷
ØGÖ�Ô é ��à#Õ�Ù#æ¥Þ

ñ:��Ú×Ò�äôÞ¥ß�ÑN�

~ ~
~

���
������� ,
��

Ú�Ò�ä5Þ¥ß�Ò�Ø?Ò�Ö�ßz���Ø¡Ù#ä5Þ¥ß�Ñ3�

ÚW�væ�Ö�Õ×Ñ

~ ~
~ ~

,
,� �

â¥Ù/æ¥Û¥ß�Ñ
à#Õ�Ù#æ¥Þ�Ù#Ò�â

Ï�ÐxÑ?Õ×Ñ+Ò�Ú�Ö/ß�Ú×Ù<Ö<Þ�Ù#ß�á$ÐxÑ?â¥Õ×Ö/ß,äôÙaâ¥Ñ?ß ÷/ÝHÐ¥Ò�Ø ÐhÖ/ß�ß�Ù�ÝHÚ>Õ�Ö�Ô×Ð¥Ñ?Õ�à#Ñ¡Ó¥Ñ?Õ×Ö/ßI~aÒ�Ó¥â¥Ú�Ù/çgà/Ñ?Ù#ä5Ñ¡Ô×Õ×Ò�Ø
Ù/Û�®�Ñ?Ø�Ô�Ú ë ñ/ó#ìN	

Ï�Ðvæ¥Ú?÷�ç�Ù#Õ°Ø¡Ù#ä5Þ¥æxÔ Ö�Ô�Ò�Ù/ÓKÒ�Ó���ñ:��â¥Ò�ä5Ñ?ÓxÚ×Ò�Ù/Ó�Ö/ß�à#Õ�Ù#æ¥ÞrÔ�Ð¥Ñ¡Ù#Õ�á��¥÷�â¥Ñ?Ø¡Ò�Ú�Ò�Ù#Ó¥ÚôäAæ¥Ú
ÔhÛ�Ñ
äôÖ/â¥ÑAÖ/ÚSÔ�ÙhÝHÐ¥Ò�Ø ÐÿØGÖ�Ô×Ñ?à#Ù#Õ
á Ô�Ù¨æxÚ×ÑEÔ�Ù¨Õ�Ñ?Þ¥Õ�Ñ?Ú×Ñ¡Ó�ÔAÖhà#Ò�õ#Ñ¡ÓøÙ/Û�®�Ñ?Ø�ÔG÷QÖ/Ó¥â Ô×ÙYØ?Ù#ä5Þ¥æxÔ×Ñ
Ø¡Ù#Ó¥Ú
Ô�Õ×æxØ¡Ô�Ò�Ù#Ó¥Úk	 � Ó¥Ñ+Õ×Ñ?Ö/Ú×Ù/Óôç�Ù#Õ�Ø?Ù/äôÞ¥æ$Ô�Ò�Óxà·ÝHÒ�Ô�Ð5Ô�Ð¥Ñ+Ø?Õ�Ù#Ú×Ú�Ñ?âhä5Ù$âxæ¥ß�Ñ�ç�Ù#Õ�ä°Ö�Ô�Ò�Ú>Ô�Ð�Ö�Ô
Ô×Ð¥Ò�Ú5Ò�ÚôØ?ß�Ù#Ú×Ñ¡ÕôÔ�ÙùÔ�Ð¥Ñåç&Ö/äôÒ�ß�Ò�Ö/ÕAÕ×Ñ?Ö/ß�ä Ù�ç·à#Õ×Ù#æxÞ¥Ú?÷�ç�Ù#ÕôÝHÐxÒ�Ø ÐcäôÖ/Ó�áKØ¡Ù#ä5Þ¥æxÔ Ö�Ô�Ò�Ù/Ó�Ö/ß
ÞxÕ×ÙaØ?Ñ?âxæ¥Õ×Ñ¡ÚöÖ/ÓxâøÚ
áaÚ�Ô�Ñ¡äôÚ<Ð�ÖGõ#Ñ5Û�Ñ?Ñ?Óøç�Ù#æ¥Ó¥âøÖ/ÓxâùØ¡Ù#Ó¥Ú�Ô×Õ×æ¥Ø�Ô�Ñ¡â{	²@VÖ/Õ
ÔòÙ�ç�Ô×Ð¥ÑÅÒ�Ó�Ô�Ñ¡Õ×Ñ?Ú
Ô
Ò�ÓYØ?Ù#ä5Þ¥æxÔ�Ö�Ô�Ò�Ù#Ó¥Ú�ÝHÒ�Ô×ÐYØ?Õ×Ù/Ú×Ú×Ñ¡â ä5Ù$â¥æxß�Ñ?Ú�Ò�Ú�Ô�Ð�Ö�Ô�Ú�æ¥Ø Ð:Ø¡Ù#ä5Þ¥æxÔ Ö�Ô�Ò�Ù/Ó¥Ú�ÝHÒ�ß�ß^Ö/ß�Ú�ÙEá$Ò�Ñ?ß�â
Ø¡Ù#ä5Þ¥æxÔ Ö�Ô�Ò�Ù/Ó¥Ú�Ù/ç.Ô�Ð¥Ñ¡Ú×Ñ·Ù/Ô×Ð¥Ñ?ÕHÚ�Ô×Õ×æ¥Ø�Ô�æ¥Õ�Ñ?Ú¡÷ÜÖ�Ó¥â¨Ô�Ð¥Ò�Ú�ä°Ö~�Ñ?Ú�Ô�ÐxÑ?ä ä5Ù#Õ×ÑSç&Ö�äôÒ�ß�Ò�Ö�Õ�Ö�Ó¥â
æxÓ¥â¥Ñ?Õ�Ú�Ô�Ö/Ó¥â�Ö/Ûxß�Ñ	
������������� éZ�������?�P�P�
|�Ó Ö°ØGÖ�Ô é ��à#Õ�Ù#æ¥Þ�� � ë { ���3�A� ê�� í  ·ì+Ô�ÐxÑ �N� Þ �W�9���� ð { ê   í � Ò�Ú�Ö°äôÙ/Ó¥Ù#ä5Ù#Õd�
ÞxÐ¥Ò�Ú�ä ÝHÐ¥Ò�ß�Ñ<Ô×Ð¥Ñ òãß��� Ö/Ó¥â ���Wß9� Ð¥Ù#ä5Ù#äôÙ/Õ×Þ¥Ð¥Ò�Ú×ä5Ú¡�3�¢� ê1� í   Ö/Õ�ÑöÚ�æ¥Õ(®�Ñ¡Ø¡Ô�Ò�õ#ÑEÖ�Ó¥â
Ú×Ö�Ô�Ò�Ú�ç�á ê

ç ��z<úuì � { �q� { �PÒ�â�£)� ç ��zµñ#ì � ~/Ñ¡Õ��3� ~/Ñ¡Õ��1��� � ú[¤  ï
� ÐxÑ?Ó � ð ÏWúuì½Ò�Ú½Ú�Ö�Ô×Ò�Ú�þ¥Ñ?âg÷$Û¥æxÔHÓ¥Ù#Õ � ð Ï+ñ#ì�÷xÔ×Ð¥ÑWÚ�Ô×Õ×æ¥Ø�Ô�æ¥Õ�ÑWÒ�Ú�Ö!ì � �NíW�Wßò é í ð � �;� ìãÝHÒ�Ô×Ð@.Ñ?Ò¦¥eÑ¡ÕSÚ×æ¥Ûxà#Õ×Ù#æxÞ§�p~�Ñ?Õ��3� ~/Ñ¡Õ¨�1�ã	 ð ØGÖ�Ô é ��à#Õ�Ù#æ¥Þ�� â¥Ñ¡Ô×Ñ?Õ�äôÒ�Ó¥Ñ?ÚWÖhØ¡Õ×Ù#Ú�Ú×Ñ¡âøä5Ùaâ¥æ¥ß�Ñ ëZ& ê© í  ·ì^ÝHÐ¥Ñ?Õ�Ñ © �-~/Ñ?Õ��.Ö�Ó¥â & �ª�¬« ¥ï � Ù#Ó�õ/Ñ?Õ×Ú�Ñ?ß�á#÷#Ö�Ø?Õ×Ù/Ú×Ú×Ñ¡âEäôÙaâ¥æ¥ß�Ñ ë'�ÿê�� í �öì
âxÑ¡Ô�Ñ¡Õ×ä5Ò�Ó¥Ñ¡ÚHÖEØGÖ�Ô é ��à#Õ�Ù#æ¥Þ ë { �®�3�¢� ê �°¯ � í �öì�ÝHÐ¥Ñ¡Õ×Ñ±� ë â{� á ìÊ�,âãÖ/Ó¥â�� ë âA� á ìÊ�
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â ë'�{á ì3	ÜÏ�Ð¥ÑAÖ;�$Ò�Ù#ä³� { � Ò�â�£øÒ�ÚµÑk�væ¥Ò�õ�Ö/ß�Ñ?Ó�ÔµÔ×Ù � 4ùúuì+ç�Ù/ÕSÖ°Ø¡Õ×Ù#Ú�Ú×Ñ?âÿä5Ù$âxæ¥ß�Ñ�÷,ÝHÐxÒ�ß�Ñ� ð Ï+ñ/ì�Ò�Ú�Ñk�aæxÒ�õ�Ö/ß�Ñ¡Ó�Ô�Ô×Ù � 4 ñ#ì3	�� ÐxÑ?Ó � Ò�Ú�Ô�Ð¥Ñ+Ò�Ó¥Ø¡ß�æ¥Ú�Ò�Ù#Ó5Ù/çgÔ×Ð¥ÑHÔ�Õ×Ò�õaÒ�Ö/ß�Ú�æ¥Û¥à#Õ�Ù#æ¥ÞhÒ�Ó�Å÷xÔ×Ð¥Ñ<Ö/Ú×Ú�Ù$Ø¡Ò�Ö�Ô×Ñ?âYØGÖ�Ô é ��à#Õ�Ù#æ¥Þ)� ¤ Ð¥Ö/Ú { �´�ä���*� Ò�â ¤ 	��Ù�Ô�ÑåÖ/ß�Ú�Ù8Ô�Ð�Ö�ÔEÔ×Ð¥ÑYÚ×Ñ¡äôÒ�â¥Ò�Õ�Ñ?Ø¡ÔÅÞxÕ×Ùaâ¥æ¥Ø¡Ô �
¯ � Ö�â¥äôÒ�Ô�ÚÅÖ8à#Õ�Ù#æ¥Þ�Ù#Ò�âûÚ�Ô×Õ×æ¥Ø�Ô�æ¥Õ�Ñ
ÝHÒ�Ô�Ð"�3�¢� Ö/Ú<Ú×Ù/æ¥Õ×Ø¡ÑhÖ/Ó¥âÿÔ Ö�Õ×à#Ñ�ÔG÷.Ö/Ó¥âøØ?Ù#ä5Þ�Ù#Ú×Ò�Ô�Ò�Ù/Ó¶µåÝHÐ¥Ñ?Õ�Ñ ë âA� á ì·µ ë â ë'�{á ì3� �^ì �
ë âA� á �gì�÷,ä°Öz~aÒ�Ó¥à �¸¯ � Öôà#Õ�Ù#æ¥Þ
��à#Õ×Ù/æ¥ÞÜÙ/Ò�âg÷¥ÒZ	�Ñz	,Öôà#Õ�Ù#æ¥ÞãÒ�Ó�Ô�Ñ¡Õ×Ó�Ö/ß^Ô×ÙôÔ�ÐxÑöØGÖ�Ô�Ñ?à/Ù#Õ�á
Ù�ç�à/Õ×Ù#æ¥Þ�Ù#Ò�â¥Ú>	'Ï�ÐxÒ�ÚEÓ¥Ù/Ô×Ò�Ù#ÓîÐ¥Ö/Ú5Ö ß�Ù#Ó¥à8ÐxÒ�Ú�Ô×Ù#Õ�á ê Ô×Ð¥Ñ¨Õ×Ñ¡Ú×æ¥ß�ÔEÔ�Ð�Ö�ÔÅØ¡Õ×Ù#Ú�Ú×Ñ¡â ä5Ù$â¥æxß�Ñ?Ú
Ö�Õ×ÑµÑk�væ¥Ò�õ�Ö/ß�Ñ?Ó�Ô�Ô×ÙAà#Õ�Ù#æ¥Þ
��à#Õ×Ù#æxÞÜÙ#Ò�â¥Ú�à#ÙaÑ?Ú½Û¥Ö/Ø#~5Ô×Ù!B�Ñ¡Õ×â¥Ò�Ñ?Õ?÷aÚ×Ñ¡Ñ?ä5Ú½þ�Õ�Ú�Ô½Ô×ÙAÐ�ÖGõ#ÑµÛÜÑ¡Ñ?Ó
Þxæ¥Û¥ß�Ò�Ú×Ð¥Ñ¡âôÒ�Ó ë ú#ú�ì}÷aÖ/Ó¥â5Ò�Ú�æ¥Ú×Ñ¡âhÒ�Ó ë 8�ìN	vÏ�Ð¥Ñ+Ð¥Ù#ß�Ù#äôÙ/Õ×Þ¥Ð ð æ$Ô ëã� ì*¯ � Ù/çgÖ<à/Õ×Ù#æ¥Þ �
Ò�Ú�Ô�Ð¥ÑòÚ×Ù#æ¥Õ�Ø?ÑAÙ�çVÔ�ÐxÑöØGÖ�Ô é ��à/Õ×Ù#æ¥ÞãÖ/Ú�Ú×ÙaØ?Ò�Ö�Ô�Ñ?âãÔ�ÙôÔ×Ð¥ÑòÖ/æxÔ�Ù/äôÙ#Õ�Þ¥Ð¥Ò�Ú×ä Ø¡Õ×Ù#Ú�Ú×Ñ?â8ä5Ùaâ¥æ¥ß�Ñ
ë(ù ê�� í ð æxÔ ëZ� ì×ì3	��Ù�Ý3Ö:Ø¡Ù#ß�Ò�äôÒ�ÔWÙ/ç�Ø?Ö�Ô é ��à#Õ×Ù/æ¥Þ¥Ú<Ø?Ù#ß�Ò�äC¹ ë { ¹ ���º¹ã�¢�1¹ ê�� ¹�í  �¹&ìWÒ�Ú<ÑGÖ�Ú�áøÔ�Ù:âxÑ?Ú×Ø¡Õ×Ò�ÛÜÑz	� Ó¥Ñ�Ô Ö~�Ñ?Ú'Ô�ÐxÑ�Ø?Ù#ß�Ò�ä5Ò�Ô×Ú � õ �w  õ Ù/ç,Ô�Ð¥Ñ�æxÓ¥â¥Ñ?Õ�ß�áaÒ�ÓxàWà#Õ×Ù#æxÞ¥Ú � ¹ �w �¹�÷#Ö/Ó¥âAþ¥Ó¥â¥Ú'Ô�Ð¥Ö�ÔVÔ×Ð¥Ñ
Ñ¡Ó¥â¥Ù#ä5Ù#Õ�Þ¥Ð¥Ò�Ú�äôÚ { ¹ ���º¹ ���1¹¥Ò�Ó¥â¥æ¥Ø¡Ñ½Ñ¡Ó¥â¥Ù#ä5Ù#Õ×ÞxÐ¥Ò�Ú�äôÚ { õ�ê   õ í � õ Ö/Ó¥â»� õ �¢� õ�ê��Ãõ í   õ
Ú×Ö�Ô�Ò�Ú�ç�áaÒ�ÓxàAÖ;�$Ò�Ù/ä � ð ÏWú�ìN	¥Ï�Ð¥ÑµÕ×Ñ>�væ¥Ò�Õ×Ñ¡â¨Ø?Ù#ß�Ò�ä5Ò�Ô�Ò�Ú�Ô�Ð¥ÑSØ?Ö�Ô é ��à#Õ�Ù#æ¥Þ^� õ õ � ë {>õ õ ��� õ õ �A� õ õ ê� õ õ í   õ ì½ÝHÐ¥Ò�Ø ÐåÐ�Ö/Ú � õ õ � � õ?ö � ~/Ñ¡Õ�� õ � ~/Ñ¡Õ¨� õ �QÖ/Ó¥â { õ õ �®� õ õ �¢� õ õ Ò�Ó¥â¥æ¥Ø¡Ñ?âåÛvá { õ ��� õ �A� õ 	� Ð¥Ñ¡Ó¼� � ë { ���3�¢� ê½� í  ·ìÅÖ�Ó¥â-� ê  Lí � Ò�ÚôÖ�Ó Ò�ÓxØ?ß�æxÚ×Ò�Ù/Óg÷VÔ�ÐxÑãÒ�Ó¥â¥æ¥Ø¡Ñ?â
Ø?Ö�Ô é ��à#Õ�Ù#æ¥Þ � 0 �rÒ�ÚSÙ#ÛxÔ�Ö/Ò�Ó¥Ñ¡âøÖ/ÚµÔ�ÐxÑ5Þxæ¥Ú×Ð¥Ù/æxÔ·Ù/ç�ØGÖ�Ô é ��ä5Ù#Õ×ÞxÐ¥Ò�Ú�äôÚ ë { ��Ò�â�£gì ê ��£ í �
Ö�Ó¥â ë ���k�&ì ê ��£åí¾� ª 	�0aÑ?Ñ ð ß�Þ ë úuì�÷ ë ñ#ì�ç�Ù#Õ�ç�æ¥Õ
Ô�Ð¥Ñ¡Õ�â¥Ñ¡Ô�Ö/Ò�ß�Ú>	ú�æ¥Õ�Ô×Ð¥Ñ?ÕåÒ�Ó�õ/Ñ?Ú�Ô×Ò�à�Ö�Ô�Ò�Ù/ÓPÒ�ÚåÓxÑ?Ñ?âxÑ?â Ô×Ù Ú×Ñ¡ÑùÝHÐ¥Ñ�Ô�Ð¥Ñ¡ÕãÔ×Ð¥ÑùæxÚ×Ñ Ù�çAØGÖ�Ô é ��à/Õ×Ù#æ¥ÞxÚãØ?Ö/Ó
Û�ÑhÚ�Ð¥Ù�ÝHÓûÔ×Ù8ÛÜÑ°äôÙ#Õ�ÑhÑO¿5Ø¡Ò�Ñ?Ó�ÔEÔ×Ð�Ö/Ó Ô�ÐxÑhâ¥Ò�Õ�Ñ?Ø�ÔEäôÑ�Ô�Ð¥Ùaâ ç�Ù#Õ<Ô�Ð¥Ñ¨Ø¡Ù#äôÞxæxÔ Ö�Ô×Ò�Ù#ÓùÙ/ç
Ú�Ù#ä5Ñ¨Ø?Ù#ß�Ò�ä5Ò�Ô�Ú<Ù/ç�Ø?Õ�Ù#Ú×Ú�Ñ?â ä5Ùaâ¥æ¥ß�Ñ¡Ú?÷�Þ�Ö/Õ�Ô×Ò�Ø¡æ¥ß�Ö/Õ�ß�áùÒ�Ó¥âxæ¥Ø?Ñ¡âKØ¡Õ×Ù#Ú�Ú×Ñ?ârä5Ù$â¥æxß�Ñ?Ú¡÷ 	VÏ�Ð¥Ñ
ÞxÕ×ÙaØ?Ñ?âxæ¥Õ×ÑÿÐ�Ö/ÚhÔ×Ð¥Õ×Ñ¡ÑÿÚ�Ô Ö�à#Ñ?Ú ê Ø?Ù#Ó�õ#Ñ¡Õ�ÔãÖîØ?Õ�Ù#Ú×Ú�Ñ?â äôÙaâ¥æ¥ß�Ñæ� Ô�ÙrÖîØGÖ�Ô é ��à#Õ�Ù#æ¥ÞÀ�ä�
Ø?Ö/ß�Ø¡æ¥ß�Ö�Ô�Ñ!� 0 �5�¥Ô�Ð¥Ñ¡ÓãØ¡Ù#Ó�õ#Ñ¡Õ�ÔÃ� 0 �øÔ�Ù*� 0 � 	
Á�ÕØ× Ê»ÛÃÂWÌ�È�Î
Ç$Ä3Í^Ê»Ü
ÎUÛ3Î�È Ù Ê�ÅYÍ^É�Ê�Ù
Ù�ÚQË%Û Ê+Ë·Ì Ü�ÚÝÙ
Ï�ÐxÑSÐ¥Ù#ä5Ù/Ô�Ù/Þ¥Ò�Ø?Ö/ß�Õ×Ñ?Ö/Ú×Ù#Óhç�Ù/Õ½Ò�Ó�Ô×Ñ?Õ×Ñ¡Ú�Ô�Ò�Ó°Ø¡Ù#äôÞxæxÔ�Ò�Ó¥àöØ¡Ù#ß�Ò�äôÒ�Ô�Ú>Ù/çQØ¡Õ×Ù#Ú�Ú×Ñ?âYä5Ù$âxæ¥ß�Ñ¡Ú�Ò�Ú
Ô×Ð¥Ñ°ñ:��â¥Ò�äôÑ¡Ó¥Ú×Ò�Ù#Ó�Ö/ßiB�Ö/Ó2D·Ö/ä5ÞÜÑ¡Ó Ï�Ð¥Ñ¡Ù#Õ×Ñ¡ä ë ñ:�ãB DWÏ+ì·âxæ¥ÑôÔ×Ù«u½Õ�Ù�ÝHÓîÖ/Ó¥â ��Ò�à/à#Ò�Ó¥Ú
ë y#ì3	�Ï�Ð¥Ñ5ç�Ù#Õ×äöæ¥ß�Ö�Ô×Ò�Ù#ÓøÖ/Óxâ Þ¥Õ�Ù$Ù/ç�Ù/ç�Ô�ÐxÒ�Ú·Ô�Ð¥Ñ¡Ù#Õ×Ñ¡ä Ý½Ö/Úòç�Ù/æ¥Ó¥â Ô×Ð¥Õ×Ù#æxà#ÐùÔ×Ð¥Ñ°Ó¥Ù�Ô�Ò�Ù/Ó
Ù�ç�â¥Ù#æ¥Û¥ß�ÑAà#Õ�Ù#æ¥Þ�Ù#Ò�â:ÝHÒ�Ô�Ð8Ø¡Ù#Ó¥Ó¥Ñ¡Ø¡Ô�Ò�Ù#Óg÷ÜÚ×Ò�ÓxØ?ÑEÚ×æxØ ÐøÚ
Ô�Õ�æ¥Ø¡Ô×æ¥Õ×Ñ¡Ú·áaÒ�Ñ?ß�âÿÖ�ÓÿÖ/Þ¥Þ¥Õ�Ù#Þ¥Õ×Ò�Ö�Ô�Ñ
Ö�ß�à#Ñ¡Û¥Õ�Ö/Ò�ØÅØ?Ù#Ó�Ô�Ñ3�aÔÅÒ�ÓùÝHÐxÒ�Ø Ð Ô�Ù:Ð�Ö/Ó¥â¥ß�Ñ°Û�Ù/Ô�Ð��×Ö/ß�à/Ñ?Û¥Õ×Ö/Ò�ØÅÒ�Ó�õ/Ñ?Õ×Ú�Ñ?ÚAÔ×Ù Ú×æ¥Û�â¥Ò�õ$Ò�Ú×Ò�Ù#Ó��¥÷
Ö�Ó¥âøÔ×Ð¥ÑÆ��Ð¥Ù#ä5Ù/Ô×Ù#Þ�á8Ö/â¥âxÒ�Ô�Ò�Ù#Óÿß�Ñ¡äôäôÖm� ë ÝHÐ¥Ò�Ø Ðùà#Ò�õ/Ñ?Ú<ÖYç�Ù/Õ×äAæ¥ß�Ö°ç�Ù#ÕSÔ�ÐxÑ5Û�Ù#æ¥Óxâ�Ö/Õ�á
Ù�ç'ÖÅý;��Ø?æ¥Û�Ñ�ì3	� Ó¥ÑWç�Ù#Õ×ä Ù/ç�Ô×Ð¥Ñòñ:� B¡DWÏ Ú�Ô�Ö�Ô�Ñ¡Ú�Ô�Ð�Ö�Ô§� Ð¥Ò�Ô�Ñ¡Ð¥ÑGÖ/âc=�Úäû �����9ß�v�N��ò ß�i�N� �`�#�`�W�v�v�>����K�
ç�æxÓ¥Ø¡Ô×Ù#Õ � � ê°ë Û¥Ö/Ú×Ñ¡â:Þ�Ö/Ò�Õ×Ú�Ù/ç�Ú×Þ¥Ö/Ø?Ñ¡Ú ì�í ë Ø?Õ×Ù/Ú×Ú×Ñ¡â ä5Ù$â¥æxß�Ñ?Ú�ì
ÞxÕ×Ñ?Ú�Ñ?Õ
õ#Ñ?Ú�Ø¡Ñ?Õ
Ô Ö/Ò�ÓhØ?Ù#ß�Ò�ä5Ò�Ô×Ú>	^0$Ùòç�Ù#Õ�Ô×Ð¥ÑSØ?Ö/ß�Ø¡æ¥ß�Ö�Ô×Ò�Ù#ÓÅÙ/çQØ¡Ñ?Õ
Ô Ö/Ò�Ó°Ð¥Ù#ä5Ù/Ô×Ù#Þ�áôÒ�Ó�õ/Ö�Õ×Ò�Ö�ÓvÔ×Ú?÷
Ý�ÑAÓ¥Ñ¡Ñ?â Ô×Ù*~vÓ¥Ù�Ý ÐxÙuÝ Ô×Ù°ØGÖ�ß�Ø?æxß�Ö�Ô×ÑòØ¡Ù#ß�Ò�äôÒ�Ô�ÚHÙ/ç>Ø¡Õ×Ù#Ú�Ú×Ñ?âÿä5Ù$âxæ¥ß�Ñ¡Ú>	,Ï�ÙôÔ�Ð¥Ò�ÚµÑ?Óxâg÷ÜÝ�Ñ
Ú
Ô Ö/Õ
ÔHÛ�áYæ¥Ú×Ò�Ó¥àÅÚ×Ù#ä5ÑWÑ?ß�Ñ?ä5Ñ?Ó�Ô Ö/Õ
á¨ØGÖ�Ô�Ñ?à/Ù#Õ�áhÔ×Ð¥Ñ?Ù/Õ�áS	

Ï�Ð¥Ñ<ç�Ù#Õ×à#Ñ�Ô×ç�æ¥ß^ç�æ¥ÓxØ¡Ô�Ù/Õ ë Ø?Õ×Ù/Ú×Ú×Ñ¡â8äôÙaâ¥æ¥ß�Ñ?Ú�ì+í ë à#Õ�Ù#æ¥Þ¥Ú�ì�÷ ë'� ê � í �öì�$í �5÷�Ð¥Ö/Ú
ÖãÕ×Ò�à/ÐvÔöÖ/â;®�Ù/Ò�Ó�Ô½� $í ë'øEê �tí �òì�÷�Ö/Ó¥âîÚ�Ù Þ¥Õ×Ñ¡Ú×Ñ¡Õ�õ#Ñ¡ÚÅØ?Ù#ß�Ò�ä5Ò�Ô�Úk	^Ï�Ð¥Ò�ÚòÚ×Ð¥Ù�ÝHÚEÐ¥Ù�Ý
Ô×ÙÿØ?Ù#ä5Þ¥æxÔ×ÑYÔ×Ð¥Ñøúk��â¥Ò�äôÑ¡Ó¥Ú×Ò�Ù#Ó�Ö/ß�Þ�Ö/Õ
ÔÅÙ/çµÔ×Ð¥ÑYØ?Ù#ß�Ò�ä5Ò�ÔAØ¡Õ×Ù#Ú�Ú×Ñ¡â äôÙaâ¥æ¥ß�ÑhÒ�ÓîÔ×Ñ?Õ×ä5ÚÅÙ/ç
Ø¡Ù#ß�Ò�äôÒ�Ô�Ú�Ù/ç�à#Õ×Ù#æxÞ¥Ú>	
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Ï�ÐxÒ�Ú�ç�æ¥Ó¥Ø�Ô�Ù#ÕHÐ�Ö�Ú�ÖEß�Ñ¡ç�Ô+Ö/â;®�Ù/Ò�Ó�Ô
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Ô×Ð¥Ñ·à#Õ×Ù/æ¥Þ1���PØ?Ù/ß�Ò�äC¹Í�*¹�÷,Ö/Ó¥âYæ¥Ú×Ñ¡Ú+Ô×Ð¥Ñ·ØGÖ/ÓxÙ#Ó¥Ò�Ø?Ö/ß^ä5Ù#Õ×Þ¥ÐxÒ�Ú×ä5ÚÉÈ�¹ ê �!¹Üí � Ô×ÙEç�Ù#Õ×ä
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