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×�×�×�× Í $

Í ×  ×  Û { ���|�m� z ~'�|~ � �Y���,�	���Y�|�|~,Ó¹~,�?�º�C�����U� ��� � { �uÓ�ã~,� { ~ }~ � ~m�+� { �YÓ �jé �Y� }~+�	� �:��~ ×�× Í $
Í ×  × Î Ü ~
� �a� � { ��Ó�ã~+� { ~ }~ � ~,�,� { �YÓ � �Y� }~+�	� �:��~��C� Ø¬âºÜDØ Ë ×�×�×�×�×�×�×�×�×
×�×�×�× ! Ì
Í ×  × Í ÜD� � }~m�YÓ }~,� { �u~ ×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× !  
Í ×  ×"! Ü ~m� � �|��� { ��~m� { � ×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ! Í
Í ×  × Ï Ü ~m��~m� zn� �m~,� { � ×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ! Í
Í ×  × ] Ü ~m� }~ � ~m�,� { �:�|~m� ×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× !%!

Í × Î Ü � }~ � ~m�,� { �Y�����Ú�|~ ×�×�×�×�×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ! ]
Í × Î ×  Ü � }~ � ~,�,� { �Y�|� �:��~ � { �Y�u��~ ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ! ]
Í × Î × Î Ü � }~ � ~,�,� { �Y�|� �:��~���ß � �|�|~ ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× !�#
Í × Î × Í Ü ~
��ß
B� �����u���|~ � ~,�,�	� { ~
�|~
��� { �	��~ ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ÏYÎ

Í × Í ä �a�|��� { �|�+�	�u�a���|~,�¿Óp�:�|� � ~,�����|~ ���[{ �Y��~'~,�º�	~,���	� ×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ÏYÎ
Í × Í ×  Ø ����~,Ó±� ��� �Y~
�|~m��Ó¹�:�|� � ~m� ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ÏYÎ
Í × Í × Î Ü ~m�º�	~,���	�º��� {º� ~m�ºÓp����� � ~,� ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ÏYÎ
Í × Í × Í Ø ����~,Ó±� ��� �Y~
�|~m� { �Y��~m� ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ÏYÏ
Í × Í ×"! Ü ~m�º�	~,���	�º��� {º� ~m� { �Y�|~m� ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ÏYÏ

Í ×"! ä �a�|� � �|�����Y� ×�×�×�×�×�×�×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× Ï #
� % AD< �dL��m@¨ED@����¼@ � ���[@�A��t<nI��m�Y@:<|B ��P

!|×  � �|~ � �Ú�|~,� {��az|z ~ � ����� {º� ~,�º��~m�Ò�	�º�|�7Ó¹�:�|� � ~'Ì ×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ]YÌ
!|× Î Ý ~,��� { � z �	�u�a�7��~m���	~,���	����� {�� ~m��Óp����� � ~,���|~
� }~ { �u~ ×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ]YÌ

!�× Î ×  Ü ~m��Ó¹�:�|� � ~m� ��~�� }~ { �u~ ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ]YÌ
!�× Î × Î ÜD�p� �u�Y��~%� � �u���m~ � ��~,� � ~'� Ñ �Ò�¼ã~,Ó¹~��C� � ���Ú�|���������u�Y� ×�×�×�×�×�×�×�×�×
×�×�×�× ]  
!�× Î × Í Ü ~
� {�Ñ �Y��� � � ×�×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ] !
!�× Î ×"! Ü � }~ � ~,�,� { �Y�|� �:��~ ×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ]U]

!|× Í Õ ~m�,�Y�|�Ò� { ���,�	���Y�7�|�����u�Y� �a�U×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ]U]
!�× Í ×  Ü ~ Cn� � {	� �Y~'� z �	��Ó �a�§×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ]U]
!�× Í × Î ÜD� � �a� ��� {	� �	�u�a� ×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× ] $
!�× Í × Í ! � { Ó � ���u�Y�(��� � Ó � � ×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× #  

!|×"! ä � � { ~
�C� }~,���|�|~��C�����|� � � { Ó¹� � }~ ×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× # Î
!�× !|×  Õ"}~m�Y���Y���C� � � �a��Ñ ��~���~ � �����|� � � { Ó¹� � }~ ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× # Î
!�× !|× Î âG{	� � �	~mÓp~m�?�º�|~,�¿�,~ ��� � � ~m��ã�Vz|{ �a� � ã~,Ó¹~,� ×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× # Í

!|× Ï Ü ~,����� � }~ { ~,�?�	~m���m� {�{ ~,�,���u�Y�|� ×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× # *
!�× Ï ×  ä � {�{ ~m�+�	���Y�|� � �7�|���a~ � ���|~ ��� �,~ �u� � � ~ ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× #�$
!�× Ï × Î ä � {�{ ~m�+�	���Y�|� � �7�|���a~ � ���|~ � � � Ó � � �|~
�m~ �u� � � ~ ×�×�×�×�×�×�×�×�×�×
×�×�×�× * #

!|× ] Õ(}~m��� � � � �	�º��� {º� ~m� { �Y�|~,�¿���Ú��~ { �|~'~,��~7+:��~ { ��~ ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× $ ]
!�× ] ×  �¿��� � � { Ó¹� � }~ ×�×�×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�× $ ]
!�× ] × Î Õ"}~m��� � �����u�Y�"~,� }~m��~ { �a�u~'~,�º��~ { Óp~'�m�a�|��� � �?��� � �Y� �a�V×�×�×�×�×�×�×�×
×�×�×�× $%$

!|× # }� ���|�|~��|~ � � �u�?�	~ { � �a�u� ~�~,�Ú� { ~ � ~,�º�|~m�,+ { �Y�|~,� ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�×  Ì?Ï
!|× * ä �aÓ zn��{	� �����Y�|����~m�º�|�Y�|� }~m~m��~,���|~ �u� ���uÓ±� ��� ���u�Y� ×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�×  Ì #

!�× * ×  Ý ~m��� { � z ���u�Y���|~ ��� ���uÓ±� ��� ���u�Y� ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�×  % Ì
!�× * × Î ä �YÓ zn�a{�� �u���Y���|~m�º� }~ z B�a�	���C� }~m�|~ { �Y��~'� � �|� � ~,���|� � }~ { ~m�?�	�º�,�YÓ z|�a{ ���uÓp~m�?�	�  % Î
!�× * × Í ä �YÓ zn�a{�� �u���Y���|~m�º�m� {�{ ~,�,���u�Y�|� ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�×  % Í
!�× * ×"! Õ"}~m��� � �����u�Y�"~,� }~m��~ { �a�u~ ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×�×�×�×  % *



!|× $ ä �Y��� � �����u�a�|� ×�×�×�×�×�×�×�×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×  % $
� � �@��G<|�j<)�jI 
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Ï ×  � ���	��� � ���u�Y��� ×�×�×�×�×�×�×�×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×  Î  
Ï × Î Ý ~,��� { � z ���u�Y���|~ � � � � �a��Ñ ��~ ×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×  ÎaÍ

Ï × Î ×  Ý ~m��� { � z �	���Y�"�|�7� }~,��~m�,��~m� { ~,���|~,�º��ß � �|�Y~,Ó¹~,�?�	� ×�×�×�×�×�×�×�×�×�×�×
×  ÎaÍ
Ï × Î × Î Ü ���	���|~
�|�Y��� }~m~,�¿����� � �u� }~,� ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×  Î !

Ï × Í äá{ ���¼ã~ { ~,����~�� }~ � ~m�,���u�Y� ×�×�×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×  Î3]
Ï × Í ×  Ë }~ � ~m�,���u�Y� � ���|� �Y~ � ������� Ñ �Ò�¼ã~,Ó¹~��|~
� }~m� � ~,�|��ß|~mÓp~m�?� ×�×�×�×�×�×�×�×�×
×  Î3]
Ï × Í × Î Ë }~ � ~m�,���u�Y� > ���p�u�|~ >N×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×  Î�*

Ï ×"! Õ"}~m��� � � � �	� ×�×
×�×�×�×�×�×�×�×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×  Í #
Ï ×"!|×  ç �|~m�?�	� C � � �	�u�a�7��~m� }~ � ~m�,� { �Y��� ×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×  Í #
Ï ×"!|× Î Õ"}~ Ð�~m�,���u�Y���|~,�ªÐ�~,�	� ×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×  Í $
Ï ×"!|× Í ä �YÓ z|�a{	� �����Y� � �a~m� � ~m� }~+�	�|�|~,� z|{:}~,� }~m��~m�?�	~,� ×�×�×�×�×�×�×�×�×�×�×�×�×�×
×  ! Í

Ï × Ï ä �Y��� � �����u�a�|� ×�×�×�×�×�×�×�×�×�×�×
×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×�×
×  ! Í
� 
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Ø �jÐ��Y� { ����ßÚ�|��� ���'z ß Ñ �����Ú�|~¿�|~m� zn�a{ �	���m� � ~m�-�|�u� z �a��~º�C� �|�w� � � { ~���ß }~m� { ���Ú�|~��|�YÓpÓ }~�Óp�:� ã~ � ~
�Ò� � �|� �a{ ���Ú�|�5� }~,� { � � z�{:}~m�,�u� }~mÓp~m�?�����Y���	~,� � ~m���a�|��~ { � � �	���Y�|��~_�1~m�+�	� }~,~m� ×¬ä ~ � �:�Cã~ � ~ Ë � � �|� �a{ �
z|{:}~m�|� �V~m� �Y��� { ~ � � ~7+������	~,�|�m~7�C� �|�|~ zn�a{ �	���m� � ~(�|�Y� ~m�|�,� { ~��Y����~ { � }~m~¢Ô � ~"���Y���a� ��~ 0��u�Y�a� ×¬Ü ~
���Y���a�J�|~)0��u�Y�a�)* �m� � � ~7+��u�Ò�	~&-��C� ��zn� ��~m�|�,� { ~ z � B~,� { ~ z�{ �:�|�|����� �a{�� ~m� � �m� }~ �+}~ {	� ��~m� { � � �+�	�|~ � �
�|~¹�|�u� z �a��~m�?� z|� �±�C� �|�|~ }~,�|~ { �Y�u~p�Y�4�C� �|�|~ � �|Óp�u�|�Y����� }~p����'p� � �?��~ × ÛG�Y� {±z �Y���a�Y� { � {:}~m~ { �,~,���	~
zn��{ �	���m� � ~3�?�|� � �m� }~ �+}~ {	� ��~m� { �|�YÓpÓ }~ Ü 0 ä * ÜG��{ �Y~R0 � � { �Y� ä � �u� ���|~ { -¢~m���á~m�(�,�Y� { � �|~��,�Y�|�Ò� { ��� é
���u�Y� � � ä[�-Õ X * Ë �|�u����~&- ×1ä ~,� � �,� }~ �+}~ {�� �	~,� { �|~,� {	� ��� { ~,�m~,�a�Y� { ��~m� z|{ ~,Ó¹��~ { �[� � �u���,~ � �W+�~m�UÎaÌYÌ #:×
ç � �m� � �Y� �w�C� �|� �,� �u� �u���u�Y�|��~m� {[z|{ �a�	�a�|� é z|{ �a���Y�|�_�&�|�a�Ú� � � }~m�|~ { �Y��~�� � �|� � ~��,~m�?� { ~¨�|~¨Ó � ����~U~,���
�|~�� �
	  !Fâ ~ æ �«~,�V�|�a�Ú� ���U� �|Ó¹���|�Y����� }~V���Ú� }~m� {:}~m~ z|�a{[� �4��~ {	� � � C � �a� ��~  ÌYÌ���
���� ×¢ä ~m�
� �a{	� �+� }~ { �u�Ò�	� �:��~m�p~m��� ~ { �a�Ú� � � � �,� }~ �+}~ {�� �	~,� {V� ~ z|� ��� z �|�u��� � �?� � �ÂÓp�Y�|��~ ×-Ø¬âºÜ Ø Ë ~,���¹�|� �|~m�
� }~+�	~,�,�	~,� { � �Ú�|� }~��Ú�|� z ~ {	�[� ~ Ü 0 ä�×

Ü �������|~,�ª�|���	�G�|~ Ø¬âºÜDØ Ë ~,���«�|~&� }~m�m�a��� { � { �,~&���Y���a���|~�0¿���Y�Y� × Û«�Y� { �,~ ��� �/� � ~m�Ò�ª�,�YÓ z �Y� }~
�|~ z�� �|���u~m� { � ���Y�|� é � }~,��~m�+�	~m� { � ×�Ü � �|���|~'�m~,�����Y�|� é � }~+�	~m�+�	~,� { ��~m�Ò� � ~�� �a� � { �uÓ�ã~,� { ~ }~ � ~,�,� { �YÓ � �Y� }~ é
�����Ú�|~3���,�YÓ z �Y� }~ �C����� �	�a�|�|~ � � ~+�U�|~ �|~,�,+ �1�a�|��ß|�Y�|� × ç � ��~ { �:� {	� ã� Ó¹~,��� { ~ {7� � }~m�|~ { �Y��~F�|~m�
�Y~ { ��~m� }~ � ~m�,� { �YÓ � �Y� }~,�	� �Ú�|~m�º� {:}~m~,� zn�a{�� ~,� }~ � ~,�,� { �Y�|��~,� � ~,� z ß|�a���Y�|� ×�Ü ~m���|~,�,+��1�Y����ß|�Y�|�¿���Y�?�
�,�Y�|��� { �|� �	�[�,�Y�yÐ��Y���Ú��~mÓp~m�?� zn�a{[� ~ ä Û-Û � ~,� � ��� Ø'� * �U� � { ���M- ×ªÜ ~,� { � z ~ { � � { Ó � �|�,~m�V��~ { �Y�?�
� { �|�,� �a� ~m�D� � �|� � ~-� � � { ~5�|~ �u� � }~m�,�Y���Y~ { ��~ �|�����Y���Y���|~`0¿���Y�Y���/� z&}~m�,� �a� ~mÓp~m�?�«~m���,~��Ú�|�:�m�a�|�m~ { �|~
� ~'� � � ����������� * � � � ��� z|{ � ��� �+}~,�Y� }~¿� � �|� � ~'� � �º�C� �|�Q0��u�Y�a� �+}~m�a~ { - ×

Ü ~-�|���«�|~&�,~,���	~-�	ßCã~,��~5~m���«�C� �|�|~ zn�a{ �«��~ z|{:}~m��~m�?�	~ {ª� � � � ����Ñ ��~-Óp~m� }~,~5��� {G� ~m� z ~ { � � { Ó � �|�,~m�
�|~,��Óp�:�|� � ~,�"�|~m�7���Y�|��ß|�Y�����|� � ��� � { �uÓ�ã~,� { ~ }~ � ~m�,� { �YÓ � �Y� }~,�	� �Ú�|~3� ~,� z|�a{ ���u�m� � �u~ { ~m� �m~ �Ú�|�
�,�Y�|�m~ { �|~ � � �|�|� � � { Óp��� }~[��~(�m~,�±�1�a�|��ß|�Y�|� ×-ä ~,���	~ }~+�	�|��~3�$�Ú�|�&�C� � � � � � zn� � }~,� }~ {:}~ �a� ��� }~,~'Ð��|� �Ú�C� ã�
z|{:}~m��~m�?�
������~�ã� Óp~m��� { ~ {'� � �|�|��� � { Óp��� }~���~ ���w{:}~ z �Y�|��~[~,� }~m�|~ { �Y��~±�|~m�'Óp�:�|� � ~,���|~ z�{ �:�|�|�,���u�Y� ×
���|~á�|�a� é �|��� � � { Ó¹� � }~-�u��� }~ { ��~m� { ~
ã� Ì × ]��S~,���¬� }~,�m~,��� � � { ~á�|~ Ó � �|�tã~ { ~'ã� � ��{ �|~ { �|�±��~ { Óp~á�,�Y�|�Ò� � �?�
� � �Y� �a� �|~ {:}~m��� � �����u�Y�(~,� }~,�|~ { �Y�u~��u��� }~ { �u~,� { ã� Ì × # �)�|�,�Y�|�|� �	�u�a�(~m����~m�?���u~ ��� ~ z �Y� { ��~'�|�YÓ±� { ~m�|��~m�
}~+�	�|�|~,�¿��~ z ß Ñ �����Ú�|~ ×�Ý � � ��� { ~ zn�a{ �&�|�|��~ }~+�	�|�|~
�,�Y�|�|�|� �	~
��� {��u� � }~ zn�a{	� �	�u�a��~,�Ú� { ~ }~ � ~m�+� { �a�|�º~,�
Ð�~+�	�¢~,��� � �|����� z|{:}~,��~m�?� }~m~ ×W�¬�u� ~ ��z �Y� { �|���¬��~ � }~ { � C ~ { �Ú�C� � � ~m�Ò� z �a������� � ~&�|~�� }~ � ~,�,�	���Y�|�|~ { �|~,� � �a���
�C� }~ � ~m�+� { �a�|�º� � �|���|�|~�~7+ z&}~ { �u~,�|�m~��m�aÓ¹Óp~ Ø¬âºÜDØ Ë � ã� � ~����YÓ±� { ~���~ Ð�~+�	��~7+��aã~,�|~���~ z�� �|���u~m� { �
� { � { ~,�º�|~
� {	� ���|~m� {º� ~'�|�YÓ±� { ~'�C� }~ � ~,�,� { �Y�|� ×

Ý'� �|���|� z|{ ~mÓp�u~ { ��ß �az � � { ~3�$�Ú�|~ � �Ú�|~,� {	�az|z ~ � ���	ß }~m� { ���Ú�|~m����� {±� ~wÓp���Cã~ � ~¹��� � �|� �a{ �4�|~
�u��z ß Ñ ��� �:��~7��~m� zn�a{ �	���m� � ~m�����Y�?�[~_�1~m�+�	� }~,� ×-Ý'� ���±�m~(Ó\B~mÓp~(��ß ��z ��� { ~w~,���V� }~+� � � �u�+}~m~p�|�|~ � ������~
* �|�Y�3~/+�ß � �|�Ò�	���a~.-V�|~m�p�	ßCã~,Ó¹~,�w�|~ z ß Ñ �����Ú�|~ z �Y��� � �Ú�<B~,� { ~ � �1� { � }~,� � � Ü 0 ä�×&Ü ~7�|~,�,+��tã~mÓp~
��ß ��z ��� { ~ z|{:}~m��~,�?�	~ � ~ Ü 0 ä ~,� � ��~/+ z&}~ { ��~m�|�,~ Ø¬âºÜDØ Ë × Ü ~m�
�|��� }~ { ~,�Ú��~m� zn�a{ �	��~m�'�|~[�,~p� }~,�	~,�,��~m� {
���Y�?��� }~m� { ����~m�����|�,�m�u���,�	~,Ó¹~,�?� ×GÜ ~V� { �Y�����tã~mÓp~[��ß �az � � { ~V� }~,� { ��� z|� ���'~m�N� }~,� � � �¢� ~m�
�1�a�|��ß|�Y�|���|�
� �a� � { �uÓ�ã~,� { ~ }~ � ~,�,� { �YÓ � �Y� }~+�	� �:��~ × Û«�Y� { �m�Y�|� � B P�� { ~ � ~m� z ~ { � � { Ó � ���m~m�w�|~¨�m~F� �a� � { �uÓ7ã~,� { ~A�¬�|~m�
��~m�����¹~,� � � �����,~ � �Æ�Y�?� }~,� }~ z|{�� �	� �Ú� }~m�p��� { � { �Y�u�[Óp�:�|� � ~,� ×¬Ü ~\�Ú� � � { �tã~,Ó¹~"��ß ��z ��� { ~�� }~m� { � �¹�,~m�
��~m����� z|{�� �	� �:� }~m�[~m� Î�ÌYÌ  é ÎaÌYÌ?Î ×DÜ � � � �a� Ñ ��~(Óp~m� }~,~(�|� {�� �?�[�m~+����~(�	ßCã~,��~"~m�Ò�[~m�����|� �	~(� }~,� { ���	~w~,�
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� ~m� {:}~m��� � � � �	���Y���	~m�Ú�|�º~,�7��~ { Óp~��C� �|�|��� � { Óp��� }~�~+�º�|~��	~ { Óp~'�m�Y�|�Ò� � �?��� � �Y� �a� ���Y�?��~7+ z �Y� }~,� ×�Ü ~m�
�m�YÓ zn�a{�� �u���Y�|�p~m�?� { ~ � ~,�¹���Y�|� }~,~m�w~+� �u� ���uÓ±� ��� ���u�Y�4���Y�?� � �|������� }~,� � � ���+}~,~m�V� � �|�p�m~���ß �az � � { ~ ×
� � C ��� � ~��|~ { �|�u~ { ��ß �az � � { ~'~7+ z �a��~ � � � � �a� Ñ ��~�Óp~m� }~,~'��� {��u� � }~ zn�a{�� �	���Y�"~m�?� { ~ }~ � ~,�,� { �Y�|��~+�ªÐ�~,��� ×
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����� ���! #"�$&%�(')�+*-,/.102$3.�45$6�7�8�7�8�7�7�8�9�8�7�8�7�8�7�8�7�8�9�8�7�8�7�8�7� :
;=<>;=<>; ?A@CB�D>EGFH@JILKNMOF�DQPRE�BTS)PRE�U�KNV8@CEWF�KNXQ@CB�<Y<Z<Z<
<Y<Z<Z<Y<Z<Z<Y<
<Z<Z<Y<Z<Z< [
;=<>;=<\[ ?A@CB�MOPRE�BHF�DQF�]�KNEWF�B�U^@_X>K8V`K=F�D�a@JI�@9<Z<Y<Z<Z<
<Y<Z<Z<Y<Z<Z<Y<
<Z<Z<Y<Z<Z< [
;=<>;=<\b ?A@CB�MOPRV8cdPRB�KNEGF�B�U�]fegP(U�a@CXQ@7h(F�KNE�U�K=IiUj<
<Y<Z<Z<Y<Z<Z<Y<
<Z<Z<Y<Z<Z< b
;=<>;=<lk mon@C]�B�BiDQFH@CB�@JFpn@CMLq^@CMJBrU�]fefPsU�a@CXQ@9hsF�KNE�U�K=IiUt<Z<Z<Y<Z<Z<Y<
<Z<Z<Y<Z<Z< u

���v: ��.xw/y{z|�W45wJ}2~���G,�45�)���9�8�7�8�7�8�7�7�8�9�8�7�8�7�8�7�8�7�8�9�8�7�8�7�8�7� �
;=<\[(<>; ?A@_egPsUda@CXQ@9h(F�KNE�U�K=IiUghs]^cd@JIiBH�sV�n@JFHIiD>�(]^@Ze�D>E�D>V`KNX���e�h�h^e���<Y<Z<Z< �
;=<\[(<\[ ?2K`m���c�K=IiDQF(n@�<
<Y<Z<Z<Y<Z<Z<
<Y<Z<Z<Y<Z<Z<
<Y<Z<Z<Y<Z<Z<Y<
<Z<Z<Y<Z<Z< ;J�
;=<\[(<\b ?A@CB�V�n@CMJKNE�D>B�V8@CB�U^@Y��IiDvB�]^I�@�U^@ZX>K8B�]�c-@JILBH�(V�n@JFHILDQ@�<Z<Y<
<Z<Z<Y<Z<Z< ;N;

���>� ���Ww`z�"�,/�s0-,��).�'���,{��Ww8$3�!z3�-}Aw/�)�Ay{��.�y���� � �7�8�7�8�7�8�9�8�7�8�7�8�7� ���
;=<\b(<>; ?2K8Ii@CMiq^@JIiMLq^@
U�]f�-PRB�PREpU^@Z¡�D>¢N¢RB£U�]fegP(U�a@CX>@9h(F�KNE�U�K=ILU¤<Z<Z<Y<Z<Z< ;C[
;=<\b(<\[ ?2K8Ii@CMiq^@JIiMLq^@
U^@_X>K8B�]^cd@JIiBH�sV�n@JFHIiDQ@�<Z<Z<
<Y<Z<Z<Y<Z<Z<Y<
<Z<Z<Y<Z<Z< ;Ok
;=<\b(<\b ?2K_c�qW�(B�Dv�W]^@rU�]¥�W]�K=Ii¦8��@JFTV8@CB�]�I�@�U^@�X>K_§(D>PRX>K=F�DQPRE¨U�@Y©�ª«U�KNE�B&X>@

BH@CMOFH@C]^IrU^@ZX>K7�d@CKN]^FWn@¬<Z<Z<
<Y<Z<Z<Y<Z<Z<
<Y<Z<Z<Y<Z<Z<Y<
<Z<Z<Y<Z<Z< ;Ok
;=<\b(<lk ?2K8c1qG�sB�D>�(]^@YU�]p�(]�K=I�¦¥FHPNc­<Y<Z<Z<Y<Z<Z<
<Y<Z<Z<Y<Z<Z<Y<
<Z<Z<Y<Z<Z< ;C®
;=<\b(<\¯ ?2K8c1qG�sB�D>�(]^@YU^@CB�DQPRE�BTXQPR]^IiU�BZ�)c1X>KNB�V`K7�(]�K=I�¦W��¢RX>]^PRE1� <
<Z<Z<Y<Z<Z< ;C®

Ü ~�Óp�Y�|�|~ �Ú�|�ª�|�a�|��~,�Ú���Y� { ~±~m�Ò�'�m�Y�����	� �	� }~��|~ zn��{ �	���m� � ~m���|~±Ó � �	�tã~ { ~ �Ú�|�G�u�?�	~ {	� �a�u����~m�?�
~,�Ú� { ~�~ ��� ~m� z|�a{-� ~º�|� � �u�¢�|~ �Ú� � � { ~��u�?�	~ {	� �+�	�u�a�|� � �Y�|� � Ó¹~,�Ú� �a� ~,� ×ÚÝ'� ��� � ~m�-��~,�,���u�Y�|�N�Ú�|���������Y~,�?�&�
�|�a�|�ª� }~,� { � { �a�|�ª� { �tã~+�Y~mÓp~m�?� �Ú�|~ �u� ~m�ª���Y�?�¢�,~m� �Ú� � � { ~`� � { �m~,� � ���|���W�Ú�|~ � ~m� zn�a{ ���u�,� � ~,�«�|~áÓ � ���tã~ { ~ ×
Ü ~ �u� � {�� �|�Y��~m����� � ���Cã~ � ~ Ë � � �|� �a{ �\* ��� �	ß }~,� { ��~ � }~,� { � � � �?� � ~,�¢�u�?��~ {	� �,�	���Y�|�«~,� � ~m� z|�a{ ���u�m� � ~m�«�|~
Ó � �	�tã~ { ~.-G��~ {�� ~,�|���|� �	~�� }~+� � � �u�+}~ × �¿�|~��|~,�¬�	ß }~,� { ��~m� * Ë � z ~ { Ë Z'Ó }~,� { ��~.- z ~ { Ó¹~+��� � �Ú�¢�|~ {:}~ z �Y�|� { ~
ã� �,~ { � � �u���p��~m� z|{ �a� � ã~,Ó¹~,� z �a� }~m� zn��{[� ~ � �:�Cã~ � ~ Ë � � �|� �a{ �Æ��~ {�� ~,�|�������	~ }~+�Y�W�:� }~m~3� � � � �?�V�|~
��~ { Óp�u��~ { ��� � �|���|�|~��|~ { �|�tã~ { ~ zn�a{ �	�u~A�|��� {¿� ~m� z ���	~m�?��� �a� ��� }~,���|~ z ß Ñ �����Ú�|~��3��~ { ��~m� zn�a{ �|�U�,� �u� � é
���u�Y�|��~m� { ß � � { �Y�����Ú�|~ � �Y~m���|�|~ }~m��~ { �a�u~ � �7�|~ � ã� �|� â ~ æ±×
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"$#�"$#�" % �'& ��(�)d�|���+*,)d�i�$(-&/.C��(-08�����1(�)d�32��'&
Ü ~m�º���Ú��~ {�� �,���u�Y�|�[� �a�|� � Óp~m�?� ��� ~m�����Y�?� � �����YÓ±� { ~'�|~ �:� � � { ~¢Ô

@ Ü � }~ � ~m�+� { �YÓ � �Y� }~,���u��Ó¹~¢Ô ����~,��� ��� � � { �,~9�Ú�|�5�m� ~7+�~ { �m~w~m�?� { ~ � ~,� zn�a{ ���u�,� � ~,� z �Y��� }~m� � �?�[�|�|~
��ß �a{ �Y~ }~ � ~,�,� { ���Ú�|~ × �-��� ~ ~,���5� }~mß|���m� �+}~m~ zn�a{ �|�p���Y���Y�V�Y~,�,��~m� { *K�|~º� z �u�  -1Ô � ~ z ß|�a�	�a�Q* � - ×

@ Ü �����Ú��~ {�� �,���u�Y�:� � �u� � ~¢Ô/�a� ~m�Ò� ��� � � { �m~ { ~m� z �Y��� � � � ~á�|~ ���º{	� ���u� � �+�	� ��� � }~34 × �-��� ~5~m�Ò�ª� }~mß|���m� �+}~m~
zn�a{ � { �Y�u�á�1�Y���Y�|�º�Y~,�,�	~,� { ��Ô � ~m�6587=~+� � ~:9<; ×

@ Ü �����Ú��~ {�� �,���u�Y� � � { �	~¢Ô¬����~,��� ��� � � { �m~ { ~,� z �Y�|� � � � ~��|~ ��� �,�Yß }~,���u�a�Â�|~,�¹��� ÑY� �,+ × �¬�u� ~"~,���
� }~mß|���m� �+}~m~ zn�a{ ßÚ�|���º���Y���Y�|���Y~,�,�	~,� { ��Ô � ~m�º� � ���Y�|�:*>=�- ×

@ ÜD� � {	� �:��� � �	�u�a�'Ô,����~,��� ��� � � { �m~ �Ú�|�?�,��~/+�~ { �,~&~,�?� { ~¬���Y���	~,� zn�a{ �	�u�,� � ~,� z �Y��� }~m� � �?�G�|~ � � }~,�|~ { �Y�u~ ×
�¬�u� ~'��~ {�� ���º� }~mß|���m� �+}~m~ zn�a{ �|��~ zn��{ �	���m� � ~'�|~
� z ���¨Î?�Ú�|�D�C� �pzn� ��~,�|�m� { ~ }~,� }~��Y�|��~ { � }~,~¢Ô � ~
� {	� �:�����Y� ×

"$#�"$#@? % �'&A*��$(-&B)d�@)DC7�3(�)�&E08�F2i�t���G)���H�|���
ÜD� Ó � �	�tã~ { ~¿~,�����,�Y�|��������� }~m~¿�|~%� ~ { Ó¹���Y�|�%* zn��{ �	���m� � ~m�&�|~�� z �u�(�|~,Ó¹� é ~,�Ú���u~ { - ×�ä ~,�`� ~ { Ó¹���Y�|�

z ~,���Y~,�Ú�FB~+� { ~ {:}~ z|�a{ ���u��~,�F�|~m�,+U� Ñ:z ~,�CÔ � ~,� �Ú� �a{ Ù:�_� z � { � � �?���|�F�|�aÓ±� { ~D�:� � �?�	���Ú�|~ ä �az�z ~ �+}~
�m�Y� � ~m� {�� ~m� { ~m�|� � �?�º��~m�����u� � ~m��ã�[� �����Ú��~ {�� �,���u�Y�F� � { ��~3��~+� � ~,� � ~ z �	�Y����� � �|���,�Y� � ~m� { �|~,�����Y�|�'�|�Y�
���Y�|Óp�u��ã�[� �����Ú��~ {�� �,���u�Y� � � { �	~ ×�ä ~m���|~,�,+"� Ñ:z ~,�¿��~ z|�a{ ���u�m� � ~m� z ~,���Y~,�Ú�pã�±� ~,� { �	�Y� { B~+� { ~'�|���:�u� }~m�
~m��� { �Y���`� � Óp� ��� ~m� * �a�Y� { � � � � ~ � �  ×  - ×

!�� Ó¹� �u� ~ Ü ~ z ���Y�|� � � �a{ ÙÚ�
Û �a{ �	���m� � ~ ä ß ��{ �Y~ ��� ����~ Û �a{ �	���m� � ~ ä ß ��{ �Y~ �U� ����~

 I � é  Ï  � Ù�~ æ�J ��K � Î J Í  é Ï � ~ æLJ ��K
MON Ì P�Ía~ æ�J ��K � é  J Í Í é $¹� ~ æLJ ��K

Î Q � é   Ì?Ï × ] � ~ æLJ � K � Î J Í  ×  Ï é  × Í?Ï?L'~ æ�J � K
M�R Ì P¿Ì ×  $p� ~ æLJ � K � é  J Í # Ï é  # Ì � ~ æ�J � K

Í S � é   × #�#%# L
~ æLJ �TK � Î J Í  # *9L'~ æ�J ��K
M�U Ì P  * × Î � ~ æLJ �TK � é  J Í !|× Ì é !|×"! L'~ æLJ ��K

V�W1X�YBZDW\[  ×  @^] \�i3_¼\+s�o[^tvyx�i�rala` vmr3b\+`u\ W ct_ax�r?_as�rdc

Ë � � ���a�¹�,�Y�|�����Cã~ { ~ � ~º�m�YÓ z � { �	~,Ó¹~,�?�¬����� é ã�yé �:�u�-�|~ � �����Ú��~ {�� �,���u�Y�?� � ��� � ~A�Y�Y� z ~,���á� ��� ����~ {5� ~m�
� ~ z �	�Y�|�á~,� � ~m�[�Ú� �a{ ÙÚ���|~���ß|� {	�a� ��� }~�� � ����ß|~ Ü ~m�"�|�Y��� � ~+�	� �C� �u���Y� z �u�)� � ��� � ~6e 	   f Î�~,� �m~m�W+"�|~
��ß|� {��a� � � }~¬� { �Y����~ Õ � ~,�������|� � ~,�'e 	 Ì ×jÜD��z|{ �yÐ�~m�+�	���Y�����������Y� z �u�:e�g«~,� ��� ��ß �a{ �Y~ }~ � ~,�,� { ���Ú�|~�h ���Y�?�
{ ~ � � }~,~m�¬~m�?� { ~�~ �u� ~m� z|�a{¬� � �u�?�	~ { Ó }~m�|� � � { ~á�|~ � ��ß Ñ:z ~ { ��ß ��{ �Y~6iS������� � �?� ����{ ~ ��� ���u�Y�'Ôjh 	keTg�lmi f Î ×
Ü ~'� � � � ~ � �  × Î {:}~m���|Ó¹~ � ~ { ~m� { �Y� z ~mÓp~m�?���|~,� � ~ { Óp�u�Y�|�á~m�7Ó±� � ��� z|� ~,��� �C� �u���a� z ����� � �u� � ~ ×

nporq�s�t'u�s�v wyx{z|u�}�t\~ s+�@��z�x@���|z�w��s�~ xy}pz�w{s�u�� }pu�wD��������z�t��s�w��s�}p�Ot{s�xy���s�t�o
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Ý �Y�|� � ~,� �C�������Y� z �u� ���u��� � ~+�º�C�������Y� z �u�
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� �Y~,� 4��SÌ ��ÎYÎ ×�Ü ~m� �	~ { Óp~m�&�m�YÓ z|� ~/+�~m�[�Ú�|� �az|zn�a{�� �u����~,�Ú� z ~ { Óp~,����~m�?���C� ~7+ z|� ���Ú�|~ { ��� ����� ��� �	�u�a�
�|~ �u� � Ñ Ó }~+� { ��~ ä Û g × � �w�m�aÓ zn��{	� �?� � ~,�&��� � }~ { ~,�?�	�¬�	~ { Óp~m�5�|~¿�,~,���	~�Ó � � { ���m~3�a�Y� z ~m���&�a�Y� { �Ú�|~
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8+NK8+N � NK8 # @��'�mB«�?� R@��pE«B � 
 E R@��K@ � �/<nAGED<|�yE

Ü ~ � ���Cã~ � ~ Ë � � �|� �a{ �7~m�Ò�¿����Óp���Cã~ � ~¿� { ã~,�¿� � �	��� � � ��� � �?� z|�a{ �|~
�|�YÓ±� { ~m�,+ � � z ~m�+�	�CÔ
@ ä � ~m�Ò���|�|~
�	ß }~,� { ��~ �:� � �?�	���Ú�|~
�|~,�¿��ß � Ó z �����|��� � � { ~�~,� { ~,�|� { Ó �a� �u� � � � ~ ×
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Ü ~ � �:�Cã~ � ~ Ë � � �|� �a{ ���|�|~ z �|�������Y���u�?�Y~,�?�	�u�a� � }~+� }~
�u�?��~m�|� }~mÓp~m�?���	~,��� }~A�n~,�º��~m� z|{:}~+�:�u�����Y�|�
�C���a�Ú� Ð��|� �:��� ã��z�{:}~m��~m�?�GÐ � Ó � ��� }~,� }~¿Óp�u��~m�-~m�¹� }~_� � ��� zn��{5� ~m�-Óp~m��� { ~m�&~7+ z&}~ { �uÓp~m�?� �a� ~,� ×:ÜD� C �a� { ~
 ×  z|{:}~,��~m�?��~ �:��~ � �Ú�|~,��Ó¹~,��� { ~m� ~7��~,�,��� }~m~,����� { ��� � }~ { ~,�?�	~m�á~7+ z&}~ { �u~,�|�m~,��~,� � ~m� z|{:}~,�|�u�+�	�u�a�|� z|{ � é
�Y~m� � �?� �C� �|� � Ð��|����~mÓp~m�?� �|� � �:� ã~ � ~ Ë � � �|� �a{ � ×:ÜD�
z|� � z|�a{ �-�|~,�áÓp~m��� { ~,�&~7��~,�,�	� }~m~m�áÓ¹�Y�?� { ~m�?�
�:��~ � � � �,�m� { � � �a~m� � ~m� z|{:}~m�|���,���u�Y�|�V~,���pÓ¹~,� ��� ~m� { �Ú�|~ � ~�� × ÛG�Y� { � ��� �u��~ { �,�YÓ z�� ã~,��~mÓp~m�?�p�m~

Measurement Fit |Omeas−Ofit|/σmeas

0 1 2 3

0 1 2 3

∆αhad(mZ)∆α(5) 0.02761 ± 0.00036 0.02768

mZ [GeV]mZ [GeV] 91.1875 ± 0.0021 91.1873

ΓZ [GeV]ΓZ [GeV] 2.4952 ± 0.0023 2.4965

σhad [nb]σ0 41.540 ± 0.037 41.481

RlRl 20.767 ± 0.025 20.739

AfbA0,l 0.01714 ± 0.00095 0.01642

Al(Pτ)Al(Pτ) 0.1465 ± 0.0032 0.1480

RbRb 0.21638 ± 0.00066 0.21566

RcRc 0.1720 ± 0.0030 0.1723

AfbA0,b 0.0997 ± 0.0016 0.1037

AfbA0,c 0.0706 ± 0.0035 0.0742

AbAb 0.925 ± 0.020 0.935

AcAc 0.670 ± 0.026 0.668

Al(SLD)Al(SLD) 0.1513 ± 0.0021 0.1480

sin2θeffsin2θlept(Qfb) 0.2324 ± 0.0012 0.2314

mW [GeV]mW [GeV] 80.425 ± 0.034 80.398

ΓW [GeV]ΓW [GeV] 2.133 ± 0.069 2.094

mt [GeV]mt [GeV] 178.0 ± 4.3 178.1

Winter 2004
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Ó¹�:�Cã~ � ~3�|� �C{ ~,����~�� }~ � �|Óp�Y���|��ã� �Y�|��~ { �a~ {�� ~'�1�a���Y���|~:0¿���Y�Y� ×

8 NK8+N � N � # @�� � IKHJI �/@���EGB � 
CE R@�� @ � �¼<nA«ED<|�yE
Ü ~ � ���Cã~ � ~ Ë � � ��� �a{ �I��Ó �a� � {:}~��	�Y�|�á��~m�á���|�,�aã~m���,�YÓ z � { �	~ z �Y� { � � �Ú�`�Ú�|~ � �:��~m�[� � ��� � ~,����~,�CÔ

@ Ü ~m���m� {�{ ~m�+�	���Y�|� {	� �|� � �	� �Y~,�wã�7�u� Ó � ����~p�|� ���Y���Y� ��~ 0��u�Y�Y� � ���YÓ¹~,�?�	~m�?�:�Ú� � � {�� �	� �Ú�|~ é
Ó¹~,�?� � �a~m� ��� Ó � ����~"�|~��m�Y� z � { ~7�|~ ��� ��ß }~m� { �u~ × Ë � �,~,����~��m�Y� z � { ~7~m�Ò� ã�F�u� Ó � ����~��|~
Û ��� �|��ÙM� �u� Ó � ����~"�|�Æ���Y���a� ��~�0¿�u�a�Y�[�|~,� {�� ���[��~ { ~,� { �Y���Y~ { �|��~m� � � é �|~ � ã� �|� â ~ æ ��ã�
Ó¹�a�u�|� �����|� � Ð��|�Ò�	~,Ó¹~,�Ú�º� { ã~m� C �7�|~,� z|�a{	� Ó7ã~,� { ~,� ×�ä ~ z|{ �Y� � ã~,Ó¹~�~m�����,�Y�|�Ú�����Y�|� � ~'���YÓ
�|~ z|{ �a� � ã~,Ó¹~'�|~
� � �	� {��a� � � }~ ×
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@ Ë �1�Y�w~m�?�:�u� � �Y~��|�|~¿�	ß }~,� { ��~��|~�� {	� �|��~��|�|� C � � �	�u�a� * L
� â -/� � � }~,��ß|~ ��� ~ }~ � ~,�,� { �3� � ��� � ~���ÎaÌYÌ
L'~ æ ~m�Ò�á� { ã~m� z ~,������~��|~+� � �Ú� � � }~m��ß|~ �u� ~��|~�� {	� �|��~��|�|� C � � �	�u�a� * }~,�|~ { �Y�u~Vã����� �:��~ �u� ~º�m�Y�?�Y~ {Òé
�a~ {	� �u~m�?� � ~,� � � { �m~,� }~ � ~m�,� { �3� � �u� � ~�~,�`� � { �	~&- �����
	 �  Ì ��� L'~ æ�J � K ~,� ~,�|�m� { ~ z�� �|�&�|~,� � �?�
� � }~,��ß|~ ��� ~'�|~�Û ��� ����Ù ��
 � Q _ch 
��  Ì ��� L
~ æLJ �TK ×�ä ~ z|{ �a� � ã~,Ó¹~'~,���¿�m�Y�|�Ú�����Y�|� � ~
�|�aÓ �|~
z�{ �Y� � ã~mÓp~��|~
ß|� }~ {	��{ ��ß|��~ ×

@ â �Y�yÐ��a� { �
� � ��� � ~[� � � { ~¹�����|��~p��ß }~m� { �u~V�|~p� {	� �|�|~V�|�|� C � � ���u�Y�I� � ~,���,�Y�|�Ò� � �?�	~,���|~p�m�a� é
z���� �Y~ }~ � ~,�,� { �YÓ � �Y� }~+�	� �:��~3�,� � �u� � ~�~,�J� � { �	~���~��,�Y�?�Y~ { �Y~,�Ú� zn� ��~,�����7Ó\B~mÓp~ z �Y�u�?����� � � �Y�
~/+:� {	��z � � ~ � ~,� { �m�YÓ z � { ��~mÓp~m�?�º� { B� �m~wã�V� � }~��Ú� � ���u�Y�"�|�7� { �Y� z ~���~ { ~m�|� { Ó �a� ��� � ���u�Y� ×

@ ÜD� � {�� �:� � � ���u�Y�(��� Ñ ~,��� zn� �º� }~,� { � �	~ ×
@ Ü ~��|�aÓ±� { ~º�|~ zn��{	� Ó�ã~,� { ~m� � �u� { ~m�¬�|~ ��� ��ß }~m� { �u~�~,���5�uÓ z � { � � �Ú�CÔ  $
zn�a{�� Ó�ã~+� { ~m� *K���0� b 	
ÌU-1Ô�� � ��� ��� �O=8��= � � = ] ��� � *K� ã� �n� }~,�����Y�|~ � ~m� $ � ~ { Óp�u�Y�|�DÓ � ����� � � -7� � ~,�$�Ú� � � { ~ zn�a{�� Ó�ã~+� { ~m�
��~ �u� Ó � � { ���m~ ä 4 � � z�� �|�D�|� zn�a{�� Ó�ã~+� { ~ � � L���� � � }~¿ã��� �����?�	~ {�� �,���u�Y�R� � { ��~3�/~,�D� { ã~m�D�,�Y�?� {	� �u�?�
z|�a{�� � ~7+ z&}~ { �u~,�|�m~ � � L�� P  Ì �
� ×

@ Ü ~ � ���Cã~ � ~ Ë � � �|� ��{ �Æ�C� ~7+ z|� � �Ú�|~ zn� � �u� Ó � ����~"��~m�V�|~m��� { ���|�Y�_� �Ú�|� ��~,Ó±� � ~"�|�Y�4�Ú� �u� ~
��� �az�{ ã~m� � ~m�[Óp~m��� { ~,�p��~��|�,+4�|~,�V�|~m��� { ���|�Y� � ��Ó¹�Y� z ß }~ { ���Ú�|~,� {:}~ ��� �u� }~m~,� zn�a{ �|��� }~ { ~,�Ú��~m�
~/+ zá}~ { �u~m���m~m�_��~m� zn�a{ ���u�,� � ��~ { Ë � z ~ {Òé 4 � Óp�u�aÙ � �|�|~ H Ï J ×
â �Y�|�º�m~,� }~ �+}~,Ó¹~,�Ú��� ��� ������~m�?�±ã�±z ~,�|��~ { �:��~ � ~ � �:� ã~ � ~ Ë � � ��� �a{ ���C� ~m�Ò� �:�����|��~
��ß }~m� { �u~'~7� é

� ~,�,�	� �Y~[�Ú�|��� }~m� { ���ª�|�u~,� � ~,�¢�Y�|��~ { � � ���u�Y����ã� � � ��� � ~ }~m�|~ { �Y��~ *�ã�¿� � }~m��ß|~ �u� ~ }~ � ~,�,� { �3� � ��� � ~&- ×yÜ ~ � �:�Cã~ � ~Ë � � �|� ��{ ���C� ~m��� z|{ �Y� � � � ~mÓp~m�?�J�Ú�C� �|�|~ �az|z|{ �.+���Ó � ���u�Y�w�C�����|~���ß }~m� { �u~ z�� �|�^� �Y�|� � Ó¹~,�?� �a� ~ ×
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Ü � �u�?� { ���|���,�	���Y�"�|~��m~,�¿�|�a���Y~ �u� ~,� z|�a{ ���u�m� � ~m� z ~ { Ó¹~+���C� � �|�Ú� � ~ {¿� ~m�º�m� {�{ ~,�,�	���Y�|� {	� �|� � �����a~m�[� � � é
� � �?�á�|� �Y~ { �Y~ { �Ú� � � {	� �����Ú�|~mÓp~m�?� ��� Ó � ����~��|�(���Y���Y� 0��u�Y�a� × Û �a{&� � �u� ~,� { �_�Y�m~,�m� z ~ { Óp~,�5�|~ � � � { ~
�,�Y�?�Y~ { �Y~ { �Y�����Y� � ~&���Y��ß � ����~3� � ~,�¢�m�Y����� � �Ú��~m�¬�|~á�m�Y� z���� �Y~&�|~m�¢� { �Y���«���?�	~ {�� �,���u�Y���ª� }~,� { � �	~,� zn�a{ª� ~
� �:�Cã~ � ~ Ë � � �|� ��{ �V~m�V�|�pÓ B~,Ó¹~ z �Y���?� × Û �a{ �m�a�|� }~_�:��~m�?�&�Ú��� � ���a�±~m�?�:�u� � �Y~º�|�|~º~7+:��~m�|���u�Y�V��� z ~ {Òé
� Ñ Ó }~,� { � �:��~�Óp�u���uÓ �a� ~&�|� � ���Cã~ � ~ Ë � � �|� �a{ ���?� � � � ��� � Ð��Y����~ { ã� ��ß � �Ú�|~ z|�a{ ���u�m� � ~��|~��m~º�|~ { �|��~ {
�|� zn�a{ �	~m� � � { ~¹��� z ~ { � Ñ Ó }~,� { � �:��~ × � �J�a��� { ~3�G��� � � �Y� �a~m�����|�Y�|�|~ { �|��~(Ó � ����~ � �,+2�Ú� �a{ ÙÚ�±�|~
� Ñ:z ~�� z ~,� � �W+\�:� �a{ ÙÚ���|~�� Ñ:z ~����jàº�I����~m�,+7�|�a�|� � ~+�	���|~
�1�a���Y�|���|~ 0¿���Y�Y�����a�Ú�¿� }~,�m~m��� � � { ~,� ×
ä ~,���|~m�W+U���Y�|� � ~,�	�¿�|~?0��u�Y�Y� � �_�:���tã~ { ~m�?����~m��� �a� ~m� { �¿� � �|� � ~
�:�u�|~ � � ~,� � K �|�a�Ú� � ~:�Ú�|�a�	��~m�?��az�z ~ �+}~�� � ��4N~m�Ò�������|~,� zn�a{	� Ó�ã~+� { ~,�^� �Y�|� � Óp~m�?� �a� �|�7Ó¹�:�Cã~ � ~ ×

Ü ~¢� � � � ~ � �  × Í ���Y�|�|~ � ~,�C��� z ~ { Ó±� � �	� z|� ~+�	�C�|�
Óp���Cã~ � ~«��� z ~ { � Ñ Ó }~,� { ���Ú�|~-Óp�u�|��Ó �a� * � Ë|Ë � -
� ���|���I�:��~ � ~m� { �,�YÓ z � { �	~,Ó¹~,�Ú�º���Y�|� � ~,���|� � }~ { ~m�?�	��� { �a� z ~,���|~ Ð � �|�Y~'�|� � �:�Cã~ � ~ Ë � � �|� �a{ � ×
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V�W1X,Y�ZDW\[  × Í @^] \�i X _as�cK^t]+l�`u\�i"ral ` WnW ` \+c'`u\+l�s�]�vyo X vys�c \+ow\+xnc��/^ui"!Db_#!$�/^ui"r:\�i 3as	vyl X \�i�r:\
� _al�3:\�rala` vmr3b\+`u\ W c _ax�r?_as�rdc

Ü ~m� zn�a{ ��~m� � � { ~,�¢��� z ~ { � Ñ Ó }~,� { ���Ú�|~,�¬�|~m� � ~ { Óp�u�Y���ª���a�Ú� �az|z ~ �+}~,�¢� � ~ { Óp�u�Y���^*K� �Ú� �a{ ÙÚ�_�?� � ~ z�é
�	�Y�|� - × Û«�a� {�� ~m�
���Y���Y����� � ~,�����YÓ¹�
�|~ � ~,� {
zn�a{ �	~m� � � { ~[��~¹��~ { Ó¹���|~m�?�
~m� �u�|�2* 0¿�u�a�Y�����|�Y��� è � é
�|�Y� × × × - × ç ��Ñ3� � }~ � �|Óp�Y�u���w�|� � { �Y� z�{ �Y� � ã~mÓp~ � �Y~,�¨�m~FÓp�:� ã~ � ~���� z ~ { � Ñ Ó }~,� { � �:��~¢Ô ��� ��� ��� é
z ~ { � Ñ Ó }~,� { �u~�~7+��u�Ò� � � �pã�(� � }~,��ß|~ ��� ~ }~ � ~,�,� { �3� � ��� � ~A�n�Y� � � {�� ���¿� B�¨�Y����~ { �Y~ {'� ~m� zn�a{ ��~m� � � { ~,����� z ~ {Òé
� Ñ Ó }~+� { ���Ú�|~m�5�|~,� z|�a{ ���u�m� � ~m�ª�|� � ���Cã~ � ~ Ë � � �|� ��{ ��� z �|�u� �:��~ � ~m� zn��{ �	���m� � ~m�¬~+� � ~m� { � zn�a{ �	~,� � � { ~m�
�|~,� {	� �u~m�?� � �a�Y� {¿� ~m�¿Ó B~,Ó¹~,��Ó � ����~m� × W�{ ��� � �C� ~m�F~,��� { �u~m� ×�ÜD� ��� z ~ { � Ñ Ó }~+� { ��~±~m�Ò�'�|�Y���±� { ��� }~,~ ×
ä ~,����~á� { �u��� { ~5�|~ ��� ��� z ~ { � Ñ Ó }~+� { �u~5��~&� {	� ���|��� zn��{«� �����Ú� { �:�|�|�+�	�u�a��� � �|� � ~ ��� � {	� �|�a�u~m�
�|~-�	~ { Óp~m�
�|~[Ó � ����~ z �Y� {¿� ~,� zn�a{ �	~m� � � { ~m�'��� z ~ { � Ñ Ó }~,� { ���Ú�|~,��� �C� � �|� � ~m���|~±Ó }~ ��� �|�Y~��a�F�|~ z ß � ��~m� z �Y� {
��� �:�u� �u� �	���Y�3��~ ä Û ×ºÜ � � �|�|�����u�Y�3�|~F�m~,�7���Y���Y~ � �,+ zn��{	� Ó�ã~,� { ~m� *  Ì?Ï z �Y� {(� ~ � Ë|Ë � -7�^�Ú�|�
z ~,��� zn�a{�� B P�� { ~ �a{ ����� {�� � { ~3� z ~m���á~m�)� � � �5�m� ~7+ z|� � �Ú�|~ { ~,�"� }~ C �|�u��� � �?���|�wÓ¹�:�Cã~ � ~¿��~�� { ����� { ~��|~ ���
��� z ~ { � Ñ Ó }~+� { �u~Q* �Y�a� { ��~,�,���u�Y�  × Î × ÍY-7���Ú�|� z ~ { Ó¹~+�
�|~V� { ����~ { � z �Y�?� � � }~mÓp~m�?� ��� ��� z ~ { � Ñ Ó }~+� { ��~ ×
ä ~,����~±� { �u��� { ~�� z �Y�?� � � }~,~��|~ ��� ��� z ~ { � Ñ Ó }~,� { �u~ z ~ { Óp~,�¿~m�U�a��� { ~��|~�� }~m� }~ { ~ {��u� � { �u��� { ~�� z �Y� é
� � � }~,~���~ �u� � Ñ Ó }~+� { �u~ }~ � ~m�,� { �3� � �u� � ~ ×¢Ý ~ �u� Ó\B~mÓp~)� � #�,�Y� �Ú�|~ z �Y� {[� ~,�V�1�Y���Y�|�p�|~�Ð � �|�Y~��|�
� ���Cã~ � ~ Ë � � �|� �a{ ��� � ~m� }~+� � ��� z|{ � z|{ ~,�
�|~¿Ð � �|�Y~ z|{:}~,��~m�?� }~m��� � �|� � ~�� � � � ~ � �  × Í z ~m���a~m�?� �a� � { �
��~
Ó }~ ��� ���Y~ { ~m�?� { ~�~,�,+ z �Y� { ���Y�|�|~ {�� ~m� }~+� � ��� z|{ � z|{ ~,����~'Ó � ����~ × Û �a{ ~/+�~mÓ z|� ~A� � ~,� ß|�u�a�Y�����|�Y�
�|~m��� { ~,� * �� ;� ~,� �� ;� -¿~+� � ~m��� � �|�Y���|�Y�¿�|~m��� { ~,�F* �S ~,� � 5 ;/-���~[�m�aÓ±�|�u��~m�?� z �Y� { � � { Óp~ { �Ú� � � { ~
}~+� � ��� z|{ � z|{ ~,�-�|~�Ó � ����~á�|�YÓpÓ }~,�¢�|~m��� {	��� �u���Y�J* �� ;� - ��� �	�
�
� 6 ×YÜ ~ � � � � ~ � �  × !
{:}~,���|Óp~ � ~,� zn�a{ �	���m� � ~m���� z ~ { � Ñ Ó }~+� { ���Ú�|~m�¿~,� � ~,���1�a���Y�|�º�|~:0��u�Y�Y����� � Ë�Ë � ~,�7��~ { Óp~'�C� }~,� � � z|{ � z�{ ~
�|~
Ó � ����~ ×
"$#@?�#@? % � !�� >7�T�A�@) "�

ÜD�VÕ�é zn�a{ ��� }~�~m����� }~ C �|��~ z|�a{ Ô

 	�*0`  - g + � � 
 / -�K ] *  × Í?ÎU-

� ã� 1$~,��� � ~��|�YÓ±� { ~7� �a{�Ñ �Y�|� �:��~3� ÜS� ~��|�YÓ±� { ~ � ~ z �	�Y�|� �Ú�|~�~+�w� � ~7� z �u� × Ë ~ � �Y� �m~+���	~
� }~ C �����	���Y��� �	�a���	~,� � ~,� zn��{ �	���m� � ~m���|� � �:�Cã~ � ~ Ë � � ��� �a{ �I� Ñ �m�aÓ z|{ �u� � ~,���|��� }~ { ~,�Ú���±���Y���Y�����|~
0¿�u�a�Y� �Y�?���|��~ Õ�é zn�a{ � � }~¿�|~Ll  � ��� � { �[�Ú�|~ � ~,� zn�a{ �	�u�,� � ~,�á��� z ~ { � Ñ Ó }~,� { � �:��~m�º�Y�?�º�|�|~ Õ é zn��{ ��� }~
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V�W1X�YBZDW\[  ×"! @ ] \�i X _as�cK^t]+l�`u\�i
i+l X \+s	i+h�o Z\+cKs+^Kkmln\�iV\+c�`u\�i '+v/i/vyx�i[r:\���^ 3�3yiVral ` WnW ` ]+` _yi�i Z\�iX _as Z\+ct_ac X s	v X s	\�r:\
op_yi�i/\�c

�|~ é  *d�Y�Y� { � � � � ~ � �  ×"! - × Ë � � ���Y� � �|Óp~,� �u� �m�a�|��~ { � � �	���Y�F�|~ �u�(Õ�é zn�a{ ��� }~A��� }~m�,�Y� � ~,�?�
�|���a~ { ��~m�
�,�Y�|� }~_�Ú�|~m�|�,~m�_� zn��{ Óp� � ~,� �Ú�|~ �u� ~,�CÔ ����z|{ �:�|�|�+�	�u�a� z|�a{[zn� � { ~(�|~ z|�a{ ���u�m� � ~m�[��� z ~ { � Ñ Ó }~+� { � �Ú�|~m�
� � �|�
�|~m���m� ��� �����u�a�|�|~m� { ���,�YÓ¹Óp~ � ~ Ü 0 ä ~,� �u� ��� � �|� � ��� }~��|~ ���"zn�a{ �	�u�,� � ~���� z ~ { � Ñ Ó }~+� { ���Ú�|~ �u�
z|� �|� �+}~m�|ã~ { ~D* Ü Ë Û - ×|ä ~+���	~ Ü Ë Û
�:����~ �u� ~º~7+��u�Ò�	~3�:~m�Ò���|�¹� � �|���u� � �&� � ��� { ~ �1z �Y� {&��� Ó � �	�tã~ { ~º�|�Y� { ~ ×

"�# ?�#,= % �'& � "�1*��3(8��&d���'&E08���7�A��&�C7��� 08� 2i� &�C >����D&
�_� "� )-�A�i�
ç � ~/+�������~'�|� � }~ { ~m�?�	��Ó }~m� � �|�u��Ó¹~,� �|~'� { �u��� { ~'� z �Y�?� � � }~m~
�|~ �u� ��� z ~ { � Ñ Ó }~,� { �u~ ×�ä ~m�ºÓ }~m� �yé

�|����Óp~m� z ~ { Óp~,���	~m�?�w�C��~/+ z|� � �:��~ {w� �����?� { �:�|�|�+�	���Y�Â��~m�¹��~ { Ó¹~,�w� { �u� � �Ú� ��� ��� z ~ { � Ñ Ó }~,� { �u~¨� � �|�
� ~ �u� � {�� �|�Y��~m� ×|�U�a� ß�~m� { ~m�|��~mÓp~m�?�&��� � ��� }~m�,~m��������~m�?� � � ~7+������	~,�|�m~��C� �|�¨��� z ~ { Ó±� � �	� z|� ~+�������|� � ~,���|~
Ð � ���Y~3� � ����~m�?�¹� � �|� � ~ � Ë|Ë � × ÛG�Y� { �m~,���	~ {	� �����Y�I�¢�Y� ~m���p�Y� � �u� }~(�|~ { ~m�,�Y� { � { ã� � � ~7+��u�Ò�	~m���m~
�C� �|� ��~,�,�	~,� { � � ��ß }~\�Ú�|���m�aÓ¹Ó±���|���Ú�|~ � �Y~,� � ~"��~m�+�	~,� { �a�|��~ { � � � � ~3�¬���a��� zn�a{[� �����?�	~ { Ó }~,�|� � � { ~
�|~ �u� � {	� �:��� � �	���Y����� � �|� � ~[� � �
�|~m�
Óp���Cã~ � ~,� Ë � L ÕºØ * Ë � z ~ { L ÕºØ �:��� Ñ -7�����Y� � zn�a{'� ~[��� � �����|~
Óp~m��� � �Y~ { �
�:��� z ~m���a~m�?�-�u�?�	~ {	� �a� {G� �Y~m� � ~m�«�1�Y���Y�|�«�|~DÐ � ���Y~á� { �|�u� � � { ~m�G� � �|� � ~&� � �ª��~m�¢Óp���Cã~ � ~,�
L � Ë 1 *�L � ���Y~ � ~,�|� � �	~m� Ë � z ~ { � Ñ Óp~,� {�Ñ 1 { ~ � Ù:���|� - ×Cä ~+���	~ � �u�Ò�	~���~±Ó }~,� � ���u��Óp~m���|~±� { �u��� { ~
�C� ~m�Ò� zn� ��~/+�ß � �|�������a~ × �¿�|~ � �a�u� � ~�Ó¹�:�Cã~ � ~���~'� { ����� { ~'��ß|�Y�u��� � � ~��|�aÓ±� { ~'��~ zn�a{	� Ó�ã~+� { ~,� � ��� { ~,�
�|~ �u� �	ß }~,� { ��~F��~F� { �Y���Y~=� {�� �|�|~,Ó¹~,�Ú� {:}~m�|�|� � ÔºÏ zn�a{�� Ó�ã~+� { ~m� z �Y� {"� ~,��Ó¹�:�Cã~ � ~m�(Ó Ë �%L ÕºØ
* Ó¹���|�uÓ �a� Ë � L ÕºØ -á~,�%L � Ë 1 ×

� ��� Å4�� §ÈN·[¤ª�'®(¤¬°m¥�£¼°,¤ ��� ¶¦¨� ÈF¸ �7 ª°¼À"¡¨� ¥�¡ Å
	 �

Ü ~m�-�	ßCã~,Ó¹~,�&��~ z ß Ñ ��� �Ú�|~ � � Ü 0 ä ��~ { �Y�?� �|�aÓ±� { ~,�,+ ×?æ �Y�u�,�|�|�Y�|���|�|~ � ������~:*K�|�Y�¹~7+�ß � ��� é
�����Y~&-á�|~m�����jÐ�~,�	� �Ú�|� z �Y� {�{ �Y�?� Ñ B~,� { ~ }~,���|�|� }~,�CÔ

@ Õ ~m��ß�~ { ��ß�~=��� �1�Y���Y� �|~ 0��u�Y�Y�¹�|� � �:�Cã~ � ~ Ë � � �|� �a{ � ~,�"Óp~m��� { ~U�|~F��~,� z|{ � z�{ � }~+� }~,�CÔ
Ó � ����~3�n�,�Y� z|�u� �Y~,� × ×�×

@ Õ ~m��ß�~ { ��ß�~��|~ z ß Ñ ��� �:��~ � � é �|~ � ã� �|� � �:� ã~ � ~ Ë � � �|� �a{ �2*K�,�YÓpÓ¹~ �u� Ë � z ~ { Ë Z�Ó }~+� { ��~.- ×
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@ Û¬ß Ñ �����Ú�|~V�|~m��ß � � { �Y�|����~ � �W+F~,��Ó¹~,��� { ~[�|~ �u� �:�u� �u� �	���Y�7�|~ ä Û�� � �|� � ~���~m�,��~m� { ��~ ����1~ � ��� }~ ×
@ Û¬ß Ñ �����Ú�|~���� �Ú� �a{ Ùw�	� zC×
@ Û¬ß Ñ �����Ú�|~���~m�º�u�Y��� � �Y� { �|� * z|�u� ��Ó � �Ú� �a{ Ù é � � ���Y�M- ×
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4 couches "tonneau"

18 (9+9) bouchons

52 cm
z

~ 5.5 m
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~ 6.8 m

bouchon C

bouchon A

3 modules "tonneau"

~ 2.1 m

bouchon B

�����65�� 7 É<Ä P � �����
����! "(3 - *  N\ � � - ! 3 *  �# � � . #*  ���! ,., ���#��,.- "$�
- *1 (, %�'�- 'Y! ,��



��� �������	���������
���
�

0M1
0215341�� ��� G4J � G 	�: O �CN 79 	 ��� 	5@ G4N
�³¾À¢3®;© ¢3§(²%±a¦x­1¸�9§�¦5( à;ª�¢3­�¢#Æ�¦xµ�¥%¥sß¦x­;�~ª��n¤p¦xµ5¥¬õ��p¥$­;�9±%²Y¥¬¢sáa�p¤1²Y¦x®¯¥¬�p±$ª5�p±uÆ½¢3¥\²Y®;¤9µ�­;�9±%¤VÞ½¢3¥a«�¸�p�9±pÎ

ª�� ©Õ¢0§�®¿Ç�9¥¬��Ç¢�¤p� ÷7µ��¹­¯�p±ÔªS¸�9²Y�9¤9²¬�pµ�¥a±#®;§(²Y�9¥¬§��9±Ô�p§û©G�p±¬µ5¥¬�p§(²#­�¾À®¯© Æ5µ�­;±a®;¦x§.Ä³ ]� ±¬¦x­1¸�p§�¦)( à¯ª��ï�9±a²
Æ�­ö¢3¤�¸�]áaµ�±a²¬�å�9§(²Y¥¬�å­;� Ü R Ü �9²f­;�$¤p¢3­;¦3¥¬®;©ÍÇ�9²¬¥¬�Á¸�9­;�9¤9²Y¥a¦x© ¢3«x§S¸�1²Y®;÷7µ��0Î@Ç¢Ó­¿¾K®;§(²<¸�9¥¬®¯�pµ�¥|ª5µÁ¤9¥a¨x¦3±a²V¢�²&ª�µ²Y¦x§�§5�b¢3µ
ª5µ�¤b¢0­;¦x¥a®;©ÁÇ�9²Y¥a�
¸�p­¯�p¤9²¬¥¬¦x© ¢3«x§S¸�9²Y®¯÷7µ��3Ä	ãW­_¢Áµ5§�¥Y¢b¨3¦x§
�1ó�²¬�p¥¬§5�Õª��ÔÉ<Ä P øÍ©ÁÇ�9²¬¥¬�p±å�9²~µ�§��¤p¦xµ5È3�p¥\²Yµ�¥a�#�p§
Æ�±a�pµ�ª5¦0ëW¥¬¢3Æ�®;ª5®¯²<¸�Óª�� 6 806

! Ù 0 � Ä�ãW­_«�¸�p§.Ç�p¥¬� µ�§
¤VÞ½¢0© Æ>±¬¦x­1¸�p§�¦)( à¯ª½¢3­f¡¶Æ½¢3¥Y¢0­;­¿Ç�9­;�Ó¢3µ´£¢3®;±a¤p�b¢0µO°~ª��ÁÉ Ü �9±¬­ö¢º�p§Ð±a¦x§�¤9�p§(²Y¥a�
¡ 6 806 6 Ë(°1ÎÂ¤9�×¤VÞ½¢3©GÆ�ª�®¯© ®¯§7µ½¢3§(²ïÇ¢ �p§(È�®;¥a¦x§ ÙÍÜ Ç¢ ±¬�p±
�1ó�²Y¥�¸�p©G®¯²<¸�9±pÄ

, �-, �-, � �A�1/ � E@& " �NJ�
� $ " �A�
�	�p±	¤p¢3­;¦3¥¬®;©ÍÇ�9²¬¥¬�9±e±¬¦3§7²@­¯�p±.ªS¸�1²Y�9¤9²Y�9µ�¥¬±@ª��9±a²Y®¯§S¸�p±|Ç¢|©G�p±aµ�¥¬�9¥	­¿¾d¸�p§��9¥¬«x®¯�Âª��p±�Æ�Þ5¦3²Y¦x§5±pÎe¸�p­¯�p¤1²Y¥¬¦3§�±

�9²fÞ½¢3ª�¥a¦x§�±9ÄOÃ�¦xµ�¥,¤9�p­ö¢<Î½ª�®¯È3�p¥¬±,¤p¢3­;¦x¥a®;©ÁÇ�9²¬¥¬�p±]±¬¦x§(²fµ5²Y®¯­;®¯±�¸�p±]ª½¢3§�± Ì Ü � Ì Å�Ä ¼ ¦xµ�±f¢bÈx¦x§�±eâ
� �	�E¤p¢3­;¦x¥a®;©ÁÇ�9²¬¥¬�Õ¸�p­¯�p¤1²Y¥¬¦3©Õ¢3«3§]¸�9²¬®;÷7µ��3Î3¤p¦x©GÆ�¦3±�¸�,ª.¾Kµ�§ ²¬¦x§�§��p¢3µ ¡ 6 806 ! Ù 0 Û - � °Â�1²Sª5�pµ<ó õ�¦xµ<ë¤VÞ�¦x§�±~¡ Ù 0 ø - � !

6 806
!
ø 0 Éx°¬°QÄ

� �	�#¤b¢3­¯¦x¥¬®¯©ÁÇ�1²Y¥¬�GÞ½¢3ª5¥¬¦x§�®¯÷7µ��3ÎÂ¤9¦x©GÆ�¦x±�¸�Ô­;µ5®|¢3µ�±a±¬®|ªe¾Àµ�§�²¬¦x§�§��p¢3µ ¸�9²Y�9§�ª�µ�¡ 6 8 6 ! Ù 0 - °Ò�9²ª��pµ�óÍõ�¦xµ5¤VÞ�¦x§�±~¡ Ù 0 � !
6 806

!
ø 0 Éx°QÄ

� �	�%¤b¢3­¯¦x¥¬®¯©ÁÇ�1²Y¥a�,¢�È0¢3§(²DÆ��p¥a© �1²¬²Y¢3§(²]ª.¾À¢3©Ð¸�p­¯®;¦x¥a�p¥�­¿¾KÞ��p¥a©Ð¸�1²Y®¯¤p®¯²<¸�,ª�µÔªS¸�1²Y�p¤1²Y�9µ�¥D�p§Ô¤9¦xµ5È�¥Y¢0§7²
­¿¾K®;§(²Y�9¥aÈ0¢3­¯­;�n¡£ø 0 É ! 6 806 ! Û 0 	(°1Ä»�§Í¦xµ5²¬¥¬�0Î½®;­e´£¢3µ<²,±¬¦xµ�­¯®;«x§5�p¥|­;¢ÓÆ5¥�¸�p±a�p§�¤9�Òªe¾Àµ�§ÍÆ�¥�¸�1ë3¸�9¤VÞ½¢3§(²Y®¯­;­¯¦x§�§��9µ�¥DÆ�­ö¢0¤�¸�Sáaµ�±\²Y�åª��9È0¢3§(²f­;�%²¬¦x§<ë

§��b¢3µ�¡ 6 806
! Ù 0 � É3°1Î��1²nª��1È3¢0§7²tµ�§��#Æ½¢3¥\²Y®¯�Õª��9±nõ�¦xµ5¤VÞ�¦x§�±Í¡ Ù 0 � !

6 806
! Ù 0 . °uª�µ�¤b¢0­;¦x¥a®;©ÁÇ�9²Y¥a�¸�9­;�9¤9²Y¥a¦x© ¢3«x§S¸�1²Y®;÷7µ��0Ä@ ]�ÕÆ�¥�¸�1ë3¸�p¤VÞ½¢3§(²¬®;­;­¯¦x§�§��9µ�¥å±¬�p¥\È�®;¥Y¢�Ç¢Á�9±a²Y®¯© �9¥Ò­¯�p±åÆ��9¥a²¬�p±~ªe¾d¸�9§��p¥a«x®;� ª½¢3§�±å­ö¢

©Õ¢0²¬®¿Ç�9¥¬�t�9§�¢3©G¦x§(²$ª��9±Ò¤p¢3­;¦3¥¬®;©ÍÇ�9²¬¥¬�9±pÄ�»�§<ç½§.Î�µ�§º±¬¤9®;§(²Y®¯­;­ö¢�²Y�pµ5¥&�p±\²åÆ�­ö¢3¤�¸�nª½¢3§�±u­;¢ÔÆ½¢3¥a²¬®;�t�9§(²Y¥¬�
­;�E²¬¦x§�§��p¢3µÔ�1²|­;�9±Sõ�¦xµ�¤VÞ5¦x§�±pÎ<¦�ÇµÕ­;¢Ò÷7µ½¢3§(²Y®)²<¸�Eª��&© ¢0²Y®¿Ç�p¥a�E�9±a²|Æ�¢3¥a²¬®;¤pµ5­;®¿Ç�9¥¬�9© �9§7²_®¯© Æ�¦x¥a²Y¢3§(²Y�0Ä<��¢
ç½«xµ�¥a�~É�Ä - ¥¬�9Æ�¥�¸�9±¬�p§(²¬�Ò­¯�$±a¨�±a²bÇ�p©G�Òª��u¤p¢3­;¦x¥a®;©Ð¸�9²¬¥¬®;�Eª.¾ Ì Ü � Ì Å�Ä�	�,ª��p¥a§�®;�9¥SÆ�¦x®¯§7²$Ç¢u±¬¦xµ5­;®;«3§��p¥��p±\²]÷7µ��f¤p�9±]ª�®�3f¸�9¥¬�9§7²¬±S¤p¢3­;¦3¥¬®;©ÍÇ�9²¬¥¬�9±³±¬¦x§(²S±¬�p«3© �9§7²<¸�p±_²Y¥Y¢0§�±\ë
Èx�p¥a±Y¢3­¯�p©G�p§(²Ó¡¶�p§Á¤p�p­¯­;µ�­¯�p±DÆ�¥a¦�áa�p¤1²Y®)Èx�p±E±¬µ�®)È0¢3§(² 8#�1² P�°|�9²E­;¦x§�«3®¯²Yµ5ª�®;§½¢0­;�p©G�p§(²$¡£�p§ÁÆ�¥¬¦0´¶¦x§�ª��9µ�¥V°
�p§#¤p¦3© Æ½¢0¥a²Y®¯© �9§(²Y±pÄ<��¢~«x¥¬¢3§7µ�­ö¢3¥a®¯²<¸�Eª��E¤p�9±Dª�®43f¸�p¥a�p§(²Y�9±|¤p�9­;­;µ5­;�p±_È0¢3¥¬®¯�&¢bÈx�9¤$­;�E¤p¦x©GÆ½¢3¥\²Y®;©G�p§(²S�9²
¢�È3�p¤ 8ÔÆ�¦xµ�¥|¤VÞ�¢3÷7µ��u¤b¢3­¯¦x¥¬®¯©ÁÇ�1²Y¥¬�0Ä����%²Y¢3õ�­¯�b¢3µÍÉ<ÄùÉ~¥�¸�9±¬µ�©G�$­ö¢å²V¢3®¯­;­;�fª��$¤9�p±,ª�®43,¸�p¥a�p§(²Y�9±D¤p�9­;­;µ5­;�p±9Ä

0M1
021
021�3 � 9 ;#G�N � > J � E9 :�> 9 79<N 9<;/:'> � � G �
	 79�:�J
�2=?9
�	�Õ¤p¢3­;¦3¥¬®;©ÍÇ�9²¬¥¬�Ð¸�p­¯�p¤9²¬¥¬¦x© ¢3«x§S¸�9²Y®¯÷7µ�� �9±a²nª5�p±a²¬®;§S¸�ÏÇ¢ï© �9±¬µ�¥a�p¥t­�¾d¸�9§��p¥a«x®;� ª��p±~Æ�Þ�¦3²¬¦x§�±pÎ�ª��p±

¸�9­;�9¤9²Y¥a¦x§�±��9²Sª��9±]Æ�¦x±¬®)²Y¥¬¦3§�±pÄ(ãW­O�p§ �1ó<®;±\²Y�fÆ�­;µ5±¬®;�9µ�¥¬±³²W¨�Æ��p±.â<¤b¢3­¯¦x¥¬®¯©ÁÇ�1²Y¥¬�9±ÂÞ�¦x©G¦x«�Ç�9§��p±&¡£¤9¥¬®¯±a²V¢0µ<ó�°1Î
¦xµ>Ç¢º¸�9¤VÞ½¢3§(²Y®¯­;­¯¦x§�§½¢3«3�3Ä7Ã�¦3µ�¥ Ì Ü � Ì Å�Î5­¯�f¤p¢3­;¦3¥¬®;©ÍÇ�9²¬¥¬�Ô¸�p­¯�p¤1²Y¥¬¦3©Õ¢3«3§]¸�9²¬®;÷7µ��,�p±\²|µ�§ ¤b¢3­¯¦x¥¬®¯©ÁÇ�1²Y¥¬�tÇ¢¸�9¤VÞ½¢3§(²Y®¯­;­¯¦x§�§½¢3«3�~Ã³­;¦3©tõ<ë Ì ¥¬«x¦3§ï­;®¯÷7µ�®;ª��0Ä�Å<¦x§ Æ�¥a®;§�¤9®;Æ��~ª��~´¶¦3§�¤9²¬®;¦x§�§5�p©G�p§(²$�p±\²$ªS¸�9¤p¥¬®)²$Æ�­¯µ�±%�p§
ª]¸�9²Y¢3®;­.ª�¢3§�±f­;�$¤VÞ½¢3Æ5®¯²Y¥a�$±¬µ�®)È0¢3§(²bÄ

 ]�1²¬²Y�t²¬�p¤VÞ�§5¦x­;¦x«3®;�~ª5�t¤b¢3­¯¦x¥¬®¯©ÁÇ�1²Y¥a�×Ç¢�¸�9¤VÞ½¢3§(²Y®¯­;­;¦3§�§½¢3«x�×Ç¢#¢3¥¬«3¦x§¹­;®¯÷7µ�®;ª��Ò�p±\²uª]¸�dásÇ¢Ôµ5²¬®;­¯®;±�¸�9�
ª½¢3§�±fÆ�­;µ5±¬®;�9µ�¥¬±D�Qó<Æ]¸�p¥a®;�p§5¤p�p±t¡�»�ó<ÆS¸�p¥a®;�9§�¤p�~� Ù ¢3µ�Æ�¥pÇ�p±fª��å�&» R Ì �1²f�1ó<ÆS¸�p¥a®;�9§�¤p� (!, ¢3µ5Æ�¥pÇ�9±Eª�µÜ �1Ý_¢0²Y¥a¦x§×�p§#Æ½¢3¥\²Y®¯¤pµ�­¯®;�p¥Y°1Ä<��¢~ª�®43,¸�p¥a�p§�¤9�u¢bÈx�p¤u­¯�p±|¤p¢3­;¦x¥a®;©ÁÇ�9²¬¥¬�p±_Æ�¥�¸�p¤�¸�9ª��p©G©G�p§(²,¤p®)²<¸�p±DÆ5¥¬¦�È�®;�p§(²
ª��n­ö¢Õ«�¸�p¦x©Ð¸�9²¬¥¬®;�~¤VÞ�¦x®;±a®;�0Ä ( ¢3§�±&­;�t¤p¢3±%ª.¾ Ì Ü � Ì Å�Î	®¯­�¢ ¸�9²<¸�t¤VÞ�¦x®¯±¬®Âªe¾Àµ5²¬®;­¯®;±¬�9¥&µ�§5�n«�¸�p¦x©�¸�9²¬¥¬®¯�~�p§¢3¤p¤9¦x¥¬ªS¸�9¦x§.ÎOÆ�¥a®;§�¤9®;Æ½¢3­¯�p©G�p§(²DÆ�¦xµ�¥D«(¢0¥Y¢3§(²Y®¯¥|µ�§��uõ�¦x§�§��uÞ��9¥¬©Ð¸�9²¬®;¤p®)²<¸�0Ä



��� ��� ������ ��� �	�5��

������� �������	� ���

� > 79 � 79<; 	?G 	�:'J�N5N �
	 	 9<=?>
Ü ¦x§�§5�b¢3µ 6 8 6 " Ù 0 Û - � Ë 0 Ë(É ��� Ë 0 ÙäS¦xµ�¤VÞ�¦x§5± Ù 0 � " 6 806 " Ù 0 . Ë 0 Ë(É ��� Ë 0 Ù

� G�N � > J � E9 :�> 9 79<N 9<;/:'> � � G �
	 79�:�J
�2=?9 ]¦x©GÆ½¢3¥\²Y®;©G�p§(² Ù  ]¦x© Æ�¢3¥a²¬®;©G�p§(²fÉ  ]¦3© Æ½¢0¥a²Y®¯© �9§(²,ø
Ü ¦x§�§5�b¢3µ 6 8 6 " Ù 0 Û - � Ë 0 Ë(É � U/. � Ë 0 Ù Ë 0 Ë(É � � Ë 0 Ë(É � Ë 0 Ë � Ë � Ë 0 Ë(É �

Ù 0 ø - � " 6 8 6 " Ù 0 Û É � Ë 0 Ë � Ë � Ë 0 Ù Ë 0 Ë � Ë � Ë 0 Ë(É � �
Ù 0 Û É � " 6 8 6 " Ù 0 � Ë 0 ËxÉ ��� Ë 0 Ù Ë 0 Ë(É � � Ë 0 Ë(É � �
Ù 0 � " 6 806 " Ù 0 . Ë 0 Ë(É � U/. � Ë 0 Ù Ë 0 Ë(É � � Ë 0 Ë(É � Ë 0 Ë � Ë � Ë 0 Ë(É �äS¦xµ�¤VÞ�¦x§5± Ù 0 . " 6 806 " É 0 Ë Ë 0 Ë(É � U/P � Ë 0 Ù Ë 0 Ë(É � � Ë 0 Ë(É � Ë 0 Ë � Ë � Ë 0 Ë(É �É 0 Ë " 6 806 " É 0 Û Ë 0 Ë(É � U Û�� Ë 0 Ù Ë 0 Ë(É � � Ë 0 Ë(É � Ë 0 Ë � Ë � Ë 0 Ë(É �É 0 Û " 6 806 " É 0 � Ë 0 ËxÉ ��� Ë 0 Ù Ë 0 Ë(É � � Ë 0 Ë(É � Ë 0 Ë � Ë � Ë 0 Ë(É �É 0 � " 6 806 "ûø 0 É � Ë 0 Ù�� Ë 0 Ù Ë 0 Ù�� Ë 0 Ù

� G4N � > J � E9�:'>�9 	?G4@?> � 	 J
�2= 9��Q:�= J�N 9<O�� ]¦x©GÆ½¢3¥\²Y®;©G�p§(² Ù  ]¦x© Æ�¢3¥a²¬®;©G�p§(²fÉ  ]¦3© Æ½¢0¥a²Y®¯© �9§(²,ø
Ü ¦x§�§5�b¢3µ 6 8 6 " Ù 0 Ë Ë 0 Ù � Ë 0 Ù Ë 0 Ù�� Ë 0 Ù Ë 0 É � Ë 0 Ù»�ó�²Y�9§�±¬®¯¦x§�± Ë 0 . " 6 806 " Ù 0 - Ë 0 Ù � Ë 0 Ù Ë 0 Ù�� Ë 0 Ù Ë 0 É � Ë 0 Ù

� G4N � >�J � E9�:'>�9 	?G4@ > �
	 J �2=?9	� �C= ;�	 � 	 O ]¦x©GÆ½¢3¥\²Y®;©G�p§(² Ù  ]¦x© Æ�¢3¥a²¬®;©G�p§(²fÉ  ]¦3© Æ½¢0¥a²Y®¯© �9§(²,ø
Ù 0 � " 6 806 " É 0 � Ë 0 Ù � Ë 0 Ù Ë 0 Ù�� Ë 0 Ù Ë 0 Ù�� Ë 0 ÙÉ 0 � " 6 806 "ûø 0 É Ë 0 É � Ë 0 É Ë 0 É � Ë 0 É Ë 0 É � Ë 0 É

� G�N � > J � E9 :�> 9 G�B�G 	�: ]¦x©GÆ½¢3¥\²Y®;©G�p§(² Ù  ]¦x© Æ�¢3¥a²¬®;©G�p§(²fÉ  ]¦3© Æ½¢0¥a²Y®¯© �9§(²,ø
ø 0 Ù " 6 806 " Û 0 	 Ë 0 É � Ë 0 É Ë 0 É � Ë 0 É Ë 0 É � Ë 0 É

����� ��
 �
� É<Ä É ��� *  (,.3 0  (* '�- ������ 8 � � P�� "  (, %40 ��%&"(' ) ���*+��,.-�% �  (0e! * '�� .��- *+��% �



��� �������	���������
���
�

1.15 m

6.70 m

3.45 m

4.23 m

η=1.475

η=3.2

η=1.7

η=1.375

hadronique électromagnétique
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Longitudinal beam

In-plane alignment

Multilayer

Cross plate
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Rohacell

Cathode read-out
Spacer bar

Sealing rubber Epoxy
Wire fixation bar

Conductive epoxy
HV capacitor

Anode read-out

Gas inlet/

outlet

0.5 mm G10

laminates

Nomex honeycomb
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ª.¾À¢3®¯©Õ¢3§(²¬±�²¬¦x¥¬¦)( à;ª½¢3µ�óGª�¦x®¯²Eß�9²¬¥¬�E¤p¦x§�§7µ#Æ�¥�¸�p¤9®;±�¸�9© �9§(²bÄ�»³§Ô� 3e�1²bÎ�µ�§��%®¯§�¤p�9¥a²¬®¯²Yµ5ª��Eª5�%Ë5ÄÀø & ±¬µ�¥S±Y¢
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�	�&±\¨�±a²bÇ�9© �&ª��&ªS¸�9¤p­¯�p§�¤VÞ��9© �9§(²D¤p¦x©GÆ�¥a�p§�ªÕ²¬¥¬¦x®¯±G¸�1²V¢3Æ��p±9Î<÷7µ�®�±¬¦x§(²D¥�¸�p±aµ�©Ð¸�9�p±|±aµ�¥]­;¢åç½«3µ�¥¬�
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²Y¦xµ5¥¬±�Æ�¥¬¦sáa�p¤9²¬®¯È3�p±_ª��,¤p�p­¯­;µ�­¯�p±³¢0Æ�Æ��9­1¸�9�p±³²Y¦xµ5¥¬±³ª��,ªS¸�9¤p­;�9§�¤VÞ��9© �9§7²¬± � 8 � � P 6 Ë �¯Ùr� Ë �)Ù °1ÄãW­�Æ��pµ5²_¢3µ5±¬±¬®5µ5²Y®¯­;®;±a�p¥@­¿¾K®;§5´¶¦3¥¬© ¢0²Y®¯¦x§ÒÆ5¥¬¦�Èx�9§½¢3§(²_ª��p± �fÃ_ Ð¦xµnª5�p± Ü 
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á§âã Ú ã ± ã	- à;±\² ã Ú7²/.�Ýëê ã	0�ã ²ðí�òWÞ3²`Þ8î åã Ý ã Û1²`ßäà]èRé ã ñ�Ý�Ü ì à 0 é�±äà]Þ�Ú21YÞ�á4í<²`Þ�Ú®ñ�Ýëêüà]Þ�ÚWà¯±`Ü0²äà�Þ�Ú®ñ�á4Ü>à;±AÜ;é�î ìWã ÝNâÜ
ìWã èRé ã Ý�èRé ã ± ì à
3IÜ>à]Ú ã ± ì�ã54­ã76 ñ ì�ã é - íWß¥Þ�Û ã ±a±äé�±f±äÞ�Ú(² ì Þ�áæà�Ú-Ü;Ú7²¬±/.

8:9 ã<; ß ã áG±¬±\²`ßäÜ>òWÝ�é�ÚWçpÞ�éÏß`Ü�=�Þ�Ú�Ú ã á ã Ú(² ìWãÍû ß ã à�Ú-Ü>ç ã .�Ý�Þ>ß¬±äèRé®êxéWÚ ã í-Ü;ßa²`à]ÛréWÝ ã ÛSò-Ü>ß¥ç åãrã ± ã íWß¥Þ;îí-Ü>ç ãpì Ü;Ú�±�Ý¶Ü�á4Ü0²`à âã ß ã ñ ã Ý]Ý ã í ã é<² åã á ã ²¬²äß ãpìWã ±�íWò�Þ3²`Þ�Ú5±rù
8:9 Ü{Û9ß åã Ü�²`à�Þ>Ú ì�ã í-Ü;à�ß ã ± åã Ý ã Û9²äßäÞ�Ú�î í@Þ3±äà¯²äßäÞ�Ú>.rÝ�Þ�ßa±äèRé®êxéWÚðí�òWÞ3²`Þ>ÚÒ± ã íWß¥Þ�í-Ü>ç ãeì Ü>Ú�±ýÝ¶ÜÍá4Ü0²`à âã ß ã ñà�Ý�í ã é5²rñ�±äà�±äÞ�Ú åã Ú ã ßäç�à ãÏã ±a²Ò±äé�í åã ß¥à ã é�ß ã âÜ ìWã é -�û Þ�à;±pÝ�Ü±á4Ü3±a± ãæì êüé�Ú åã Ý ã Û1²`ßäÞ>Ú®ñ�Ûrß åãrã ßðéWÚ ãí-Ü>à]ß ãAì ê åã Ý ã Û9²äßäÞ�ÚDîmí�Þx±äà)²`ßäÞ>Ú®ù

?mÝ ã ±a²­âÜÍ±¥Þ�éWÝ�à]ç�Ú ã ßµèRé ã Ý¶Ü×± ã Û9²äà�Þ�Ú ã7@ ÛIÜ>Û ã²ìWã Û ã ± ìWã é - íWò åã ÚWÞ�á§âã Ú ã ± ã ±\²¬í�ßäÞ�í�Þ�ßa²äà�Þ�Ú�Ú ã Ý]Ý ã Ü>éÚDé�á åã ßäÞ|Ü0²äÞ�áæà�èRé ã ïBA�ó ì é áæà�Ý�à ã é®ñ ã ² ì Þ�ÚWÛ¬èRé®ê ã Ý]Ý ã ± ã ß`ÜoíWÝ]é�±}à]á4í�Þ�ß\²SÜ>Ú(² ãpì Ü;Ú�± ìWã Ý¶Ü4á4Ü0²äà âã ß ã
ìWã Ú�± ã ù
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C ã�ì Ü;Ú�±oÝ¶ÜÅá²Ü�²`à âã ß ã±ìWã Ú�± ã èRéWà}ÛrÞ�Ú�±\²`à)²`é ã Ý ãìYåã ² ã Û9² ã éWß9ñ%à�Ý åã á ã ² ìWã ±¬íWòWÞ3²äÞ�Ú�± ì�ã�; ß ã á ±a±a²äß`Ü>òWÝ]éWÚWçWùD1 ã ±¬íWòWÞ3²äÞ�Ú�±rñ�âÜ�Ý ã éWßÒ²äÞ�éWß9ñ�Û9ß åãrã Ú(² ìWã ±í-Ü>à�ß ã ± ì ê åã Ý ã Û9²äßäÞ�Ú5± ã ² ì�ã í�Þx±äà)²`ß¥Þ�Ú�±rñ�èRéWà¬âÜ�Ý ã éWßn²`Þ�é�ßæç åã Ú®âã ß ã Ú(² ì é ; ß ã á ±a±a²`ßäÜ>òWÝ]éWÚWç ã ²²Ü>à�Ú�±¥à
ìWã ±¥éWà¯² ã ù 9 ã íWßäà]ÚWÛrà]í ã|ã ±a²4Ý ã á§ôã á ã í@Þ�é�ßæé�Ú)íWò�Þ3²`Þ�Ú�à�Ú�Ûrà ì�ã Ú(²Iù 1 ã ±4í-Ü;ßa²`à]ÛréWÝ ã ±n± ã ÛrÞ>Ú ì Ü>à]ß ã ±íWßäÞ ì éWà¯± ã Ú(² ì Þ�ÚWÛµÛ ã èRé ã ÝëêüÞ>Ú§Ü;íWí ã Ý�Ý ã éWÚ ã ç ã ß ;@ã�åã Ý ã Û9²äßäÞ�á4Ü>ç�Ú åã ²`à]èRé ã ù 9 ÜÏá ã ±äéWß ãðìWã Ý ê åã Ú ã ßäç>à ãìWã Ý¶Ü²í-Ü;ßa²`à]ÛréWÝ ã á§âã ß ã ± ã ßäÜ±Û9Þ�ßäß åã Ý åãrã âÜ|Ý ê åã Ú ã ßäç�à ã�ì�åã í@Þx± åãrã í-Ü>ßAÝ ã ±Aí-Ü;ßa²`à]ÛréWÝ ã ±FEWÝ�Ý ã ± ìWã Ý�Üoç ã ß ;@ã
åã Ý ã Û9²`ß¥Þ�á4Ü>ç�Ú åã ²`à�èRé ã ù2úýÞ�éWßiá ã ±¥éWß ã ßiÛ ã ²a² ã åã Ú ã ßäç>à ã ñ ìWã é - ²G=Dí ã ± ì�ã ² ã ÛSò�ÚWÞ�Ý�Þ>ç�à ã í ã é&C ã Ú7²§ôã ²äß ãé5²`à]Ý�à;± åã ±/. ìWã ±ÏÛrÜ>Ý�Þ�ß¥à�á§âã ²äß ã ±¬òWÞ�áæÞ�çWâã Ú ã ±rñ2ÞLâé
²`Þ�é5²�Ý ã|ì�åã ² ã Û1² ã éWß ã ±a²4Ü>Û1²`à û ïtí-Ü>ß ã�-�ã á4í�Ý ã ñ2ÛIÜ>Ý]Þ;îßäà�á­âã ²äß ã âÜ	Ûrß¥à;±a²`Ü>é -)ìWã 1 4IH ó�ñ ã ² ìWã ±oÛIÜ;Ý�Þ�ß¥à�á§âã ²`ß ã ±ÀâÜ åã ÛSòWÜ>Ú(²`à�Ý]Ý�Þ�Ú�Ú-Ü>ç ã ñeÞ�âé)éWÚ¡áæà�Ý�à ã é�Ü>Û1²`à ûÜ>Ý¯² ã ßäÚ ã Ü�C ã Û¬éWÚ§á4à]Ý�à ã é|í-Ü3±a±äà û ïÑí-Ü;ß ã�-�ã áæíWÝ ã ñ�ÛrÜ>Ý�Þ>ßäà�á­âã ²äß ã ú�Ý�Þ>á ;KJ)L ßäç�Þ�Ú±Ý]à�èRéWà ì�ãAì ê LNM 9 LOH ó�ùPAÜ>Ú�±�Ý ã íWß ã áæà ã ß|²G=�í ãpìWã ÛIÜ>Ý]Þ�ßäà]á§âã ²`ß ã ñ<²äÞ�é5² ã Ý ê åã Ú ã ßäç�à ãAìWã ±{í-Ü>ß\²`à�Û9éWÝ ã ± ã ±\²}á ã ±¥éWß åã9ã ñ�Ü>Ý]Þ�ß¬±ÍèRé ã
ì Ü>Ú�±eÝ ã ± ã Û9Þ�Ú ì ñ7± ã éWÝ ã éWÚ ã{û ßäÜ>Û9²äà�Þ�Ú ìWã Û ã ²¬² ã±åã Ú ã ß¥ç�à ã ïtÛ ã Ý�Ý ãYìYåã í�Þx± åã9ã}ì Ü>Ú�±�Ý ã áæà�Ý]à ã é�Ü>Û9²äà û ó�Ý ê ã ±\²IùâL íWÜ>ßa²äà�ß ìWã Û ã ²¬² ãpû ßäÜ>Û9²äà�Þ�Ú�ñ�Þ�Ú ì�åãrì éWà¯²�Ýëê åã Ú ã ß¥ç�à ãAìWã Ý�ÜÏíWÜ>ßa²äà�Ûré�Ý ã à]ÚWÛrà ìWã Ú(² ã ù

Á�Â�Q�ÂSR TÏÈ�Æ�ÒVUaÊ�ÄKW�X"ÓÈ®Ë�Ä-È ÔÈYUaÈýÆ�Ë�Ä-ÊZX Ò ÖZ[ ÔÈ®Ë\WaØ{Ð6È^]ÏÎ`_bacTd_ *
1YÞ�áæá ã à�Ú ì à]èRé åãAì Ü>Ú�±{Ý ã ÛSòWÜ>íWà¯²äß ã íWß åã Û åã9ìWã Ú(²rñ�Ý ã ÛrÜ>Ý�Þ>ßäà�á­âã ²äß ã§åã Ý ã Û9²`ß¥Þ�á4Ü>ç�Ú åã ²`à�èRé ãAì ê LNM î

9 LOH�ã ±a²péWÚ�ÛrÜ>Ý�Þ�ß¥à�á§âã ²äß ã âÜ åã ÛSò-Ü>Ú(²`à]Ý�Ý�Þ>ÚWÚ-Ü>ç ã ú�Ý�Þ�á ;\J)L ß¥ç�Þ�ÚÀÝ�à]èRéWà ìWã ñ@Ý ã íWÝ]Þ�á ; ÛrÞ>Ú�±a²äà¯²`éWÜ>Ú(²pÝ ãá4à]Ý�à ã é�í-Ü3±a±äà û Þ�éæÜ ; ±äÞ�ß ; Ü>Ú(²Iñ ã ²eÝ êüÜ>ßäç�Þ>Ú�Ý ã áæà�Ý]à ã é¬Ü>Û9²äà û ù)?mÝ ã ±\²�Û9Þ�áæí@Þx± åã[ì êxéWÚ ã á4í�à�Ý ã á ã Ú(² ì êüÜ ; î±äÞ�ß ;@ã éWß¬± ìWã íWÝ]Þ�á ;oã ² ì ê åã Ý ã Û9²äßäÞ ìWã ±�íWÝ�Ü>Û åã9ã ±�Ü>é|áæà�Ý]à ã é ìWã Ý êxà�Ú(² ã ßeC;Ü>Ý]Ý ã{ã Ú(²`ß ãAìWã é - Ü ; ±¥Þ�ß ;�ã éWßa±rñÝ ã ²äÞ�é5² ; Ü>à�ç>Ú-Ü>Ú(² ì Ü;Ú�± ìWã Ý êüÜ>ßäç�Þ>Ú²Ý�à]èRéWà ìWã ù,1 ã6ìWã ß¥ÚWà ã ß ã ±a²[à]Þ�ÚWà;± åã í-Ü;ßYÝ ã í-Ü3±a±`Ü>ç ãAìWã ± åã Ý ã Û9²`ß¥Þ�Ú�±
ã ²[í�Þx±äà)²`ß¥Þ�Ú�± ì�ã Ý¶Üµç ã ß ;@ã§åã Ý ã Û9²`ß¥Þ�á4Ü>ç�Ú åã ²`à�èRé ã ù 9 ã ÚWÞ�á ; ß ã6ìWã ÛSò-Ü>ß¥ç ã ±�Ü>à]Ú�±äà�íWß¥Þ ì é�à¯² ã ± ã ±a²[íWß¥Þ;îí@Þ�ß\²`à]Þ�ÚWÚ ã Ý�âÜAÝ ê åã Ú ã ßäç�à ã[ìYåã í�Þx± åã9ã ùf1 ã ±�ÛSò-Ü;ßäç ã ±VC>Þ�Ú(² ì�åã ßäà#C ã ß³±äÞ�é�±eÝ ê ã70@ã ² ì êüéWÚæÛSò-Ü>áæí åã Ý ã Û9²äßäà]èDé ã ñíWßäÞ ì éWà)²ðíWÜ>ßðé�Ú ã²ì à 0{åã ß ã ÚWÛ ã4ìWã í�Þ3² ã Ú(²`à ã Ýhg ã Ú(²`ß ã Ý ã ±¬Ü ; ±äÞ�ß ;@ã éWß¬± ã ²ðÝ ê åã Ý ã Û9²äßäÞ ìWã ñ ã ²¬ç åã Ú åã ß ã ßéWÚ¡ÛrÞ�é�ß`Ü>Ú(² ì�ã§û Þ�ß¥á ã ²`ß¥à¶Ü>ÚWç>éWÝ¶Ü>à]ß ã ïiE-ç�éWß ãkj ùml�ó�ùn1 ã Û9Þ�éWßäÜ>Ú(²oí ã ßäá ã ² ìWã§û Þ>éWßäÚWà]ß4Ý�ÜªÛSò-Ü;ßäç ã
ì êüà]Þ�ÚWà¯±`Ü0²äà�Þ�Ú ã Ú§à]Ú(² åã ç>ß`Ü>Ú(²,±äé�ß{Ý ã ² ã á4í�±�Þ�âé|Ý ã ±äà�ç>Ú-Ü>Ý ã ±a²{ÚWÞ�Ú­ÚRéWÝeï¶²G=DíWà]èRé ã á ã Ú(² ìWã Ý êxÞ�ß ì ß ãAìWão�p�p Ú�±SódùDPAÜ>Ú5±ðéWÚªÛrÞ�Ý]Ý�à¯±äà�Þ>ÚWÚ ã é�ß6ÛrÞ�áæá ã Ý ã 9Yq 1BñLÞLâéªÝ ã ² ã áæí�± ã Ú(²`ß ã²ìWã é - ÛrÞ�Ý]Ý�à;±¥à�Þ�Ú5± ã ±\² ìWã± ã é�Ý ã á ã Ú(²hr o Ú�±rñRà]Ý�Ú®ê ã ±\²Yí-Ü0±eí�Þx±a±äà ; Ý ã�ìWã[û Ü>à�ß ã éWÚ ã ² ã Ý�Ý ã à�Ú(² åã ç�ß`Ü0²äà�Þ�Ú�ñ ì é û Ü>à¯² ìWã Ýëê ã á4í�à�Ý ã á ã Ú(²
ìWã ± åã C@âã Ú ã á ã Ú(²Y±rùts6Ú�é5²äà�Ý]à;± ãBì Þ�ÚWÛ;ñ�í�Þ�éWß�á ã ±¥éWß ã ß}Ýëê åã Ú ã ß¥ç�à ãAì�åã í@Þ3± åãrã ñ@Ýëê Ü;á4íWÝ]à¯²äé ìWãBì é�ÛrÞ>éWß`Ü>Ú(²èDé�à ã ±\²[íWßäÞ>í@Þ�ß\²`à]Þ�ÚWÚ ã Ý�Ý ã âÜ�Ý�ÜðÛSò-Ü>ß¥ç ã6ì êxà�Þ>ÚWà;±äÜ0²`à]Þ�Ú ã ²[èRéWà ã ±a² ì Þ>ÚWÚ åãrã íWÜ>ßYÝ�Ü¬ß ã Ý¶Ü0²äà�Þ�Ú ±äéWà#C>Ü;Ú7² ã .
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Þ�âé {�}G~ ì�åã ±äà�ç>Ú ã Ý¶Ü�CDà)² ã ±a± ã|ìWã|ì�åã ßäà#C ã|ìWã ± åã Ý ã Û9²äßäÞ�Ú5±rù ��� w�vt� ã ±\²ÏÝ ã ßäÜ>íWí�Þ�ßa² ì ê åã ÛSò-Ü>Ú(²äà�Ý�Ý]Þ�ÚWÚ-Ü;ç ãï û ß`Ü>Û1²`à�Þ>Ú ì ê åã Ú ã ß¥ç�à ãAì�åã í�Þx± åã9ãðì Ü;Ú�±�Ý êüÜ>ßäç�Þ>Ú|Ý�à�èRéWà ìWã ±¥éWß�Ý ê åã Ú ã ßäç�à ãAì�åã í�Þx± åãrãpì Ü>Ú�±�Ýëê Ü>ß¥ç�Þ�Ú|Ý]à�èRéWà ì�ã
ã ²AÝ ã í�Ý�Þ�á ; ó ã ² � ïÑç�Ü>ízó}ß ã íWß åã ± ã Ú(² ã Ý¶Ü ²`Ü>à�Ý]Ý ãµìWã Ý êxà�Ú(² ã ßeC;Ü>Ý]Ý ãµã Ú(²`ß ã#åã Ý ã Û9²`ß¥Þ ì�ã ± ã ²AÜ ; ±äÞ>ß ;�ã éWßa±rù
9 ÜkCDà¯² ã ±¬± ã§ìWã±ì�åã ßäà#C ã­ìYåã í ã Ú ì)ì é�ÛSò-Ü>áæí åã Ý ã Û1²`ß¥à�èRé ã	��
 g
� � ì Ü>Ú�±æÝ êxà�Ú(² ã ßeC;Ü>Ý�Ý ã�åã Ý ã Û1²`ß¥Þ ìWã îÜ ; ±äÞ�ß ;@ã éWß ã ² ã ±a² ìWã Ý¶Ü û Þ�ß¥á ã {�}G~ z ��� ù 9 ã í-Ü>ßäÜ>á§âã ²`ß ã��6ã ±a² ì�åã ² ã ß¥á4à]Ú åãpã	- í åã ß¥à�á ã Ú(²SÜ;Ý ã á ã Ú(²rùH Ü C>Ü;Ý ã é�ßÍÜ åã ² åã á ã ±¥éWß åã9ã âÜ p ù j õ r��;ø ã ²ÍíWÝ]é�±Íß åã Û ã á4á ã Ú(²¬âÜ p ù j�� õ r�ö>ñ r�l^ø ù L é�E-ÚWÜ>Ý ñDÝ êüÜ>áæíWÝ�à)²`é ìWãí ã é5²f±9ê åã Ûrßäà]ß ã .

u	vDw�yOz|{)}G~f��� w�vt�� z �)� w�v��� � � z �)� w�v������� � g � ï j ùmr�ó

1 ã ±äà]ç�Ú-Ü>Ý ã ±a²}Ü>Ý]Þ�ß¬±[ß ã Û9é ã à]Ý�Ý�à@í-Ü>ß[Ýëê åã Ý ã Û1²`ß¥Þ ìWã íWÜ>ß�ÛrÞ�éWí�Ý¶Ü>ç ã ÛrÜ>í-Ü>Û9à¯²äà û ù
Ù}Ú�ÛIÜ;Ý�Þ�ß¥à�á§âã ²`ß ã âÜ åã ÛSò-Ü>Ú(²`à]Ý�Ý]Þ�ÚWÚ-Ü>ç ã ÛrÞ�áæá ã Û ã Ý]éWà ì ê LNM 9 LOH íWß åã ± ã Ú(² ã í�Ý�é�±¥à ã é�ß¬±æÜ�C>Ü;Ú�î²`Ü>ç ã ±9ù M Þ�é<² ì êüÜ ; Þ�ß ì ñ-à�Ý ã ±\²6íWÝ]é�± û Ü>Ûrà]Ý ãAìWã ß åã Ü>Ý�à¯± ã ß�éWÚ ã ± ã ç�á ã Ú(²SÜ�²`à�Þ>Ú§Ý]Þ�ÚWç�à)²`é ì à]Ú-Ü>Ý ã ï ã Ú�íWß¥Þ;î

û Þ�Ú ìWã éWß`óðèRé ãoì Ü;Ú�±�Ý ã ±�ÛIÜ;Ý�Þ�ß¥à�á§âã ²`ß ã ±µòWÞ�áæÞ�çWâã Ú ã ±9ùN1 ã ²a² ã ± ã ç�á ã Ú(²`Ü0²`à]Þ�Ú�í ã ßäá ã ² ìWã ß ã Ûré ã à�Ý]Ý�à�ßÝëêüà]Ú û Þ�ßäá4Ü0²äà�Þ�ÚÒ±äéWß�Ý ã�ì�åã C ã Ý]Þ�íWí ã á ã Ú(² ã Ú²íWß¥Þ û Þ�Ú ìWã éWß ìWã ±�ç ã ß ;@ã ± ã ²]± ã ß åã C@âã Ý ã ²`ßrâã ±�é5²`à]Ý ã ÚWÞ3²`Ü>áiîá ã Ú(²Aí�Þ�éWß6à ìWã Ú(²äà
E ã ß6Ý ã ± åã Ý ã Û9²äßäÞ�Ú�±æïiC�Þ�à]ß6ÛSò-Ü>í�à¯²`ß ã o ódù/P ã íWÝ]é�±rñ@Ý¶Ü²ÛrÜ>Ý�à ; ß`Ü0²äà�Þ�Ú ã ±\²píWÝ�é�±6Ü>à;± åãrãèRé ã í�Þ�éWß ìWã ±}ÛrÜ>Ý�Þ�ß¥à�á§âã ²äß ã ±YòWÞ�áæÞ�çWâã Ú ã ±rñ ì Þ�Ú(²�Ý¶Üiß åã í@Þ�Ú5± ã ² ã Ú ì âÜ C;Ü>ßäà ã ß[Ü�C ã ÛµÝ ã ² ã á4í5± ã ²{Ý êxà�ßNîßäÜ ì à¶Ü�²`à�Þ>Ú®ù\1 ã ²¬² ã ±a²`Ü ; à�Ý]à¯² åã âÜæÝ]Þ�ÚWçÓ² ã ßäá ãµã ²BÛ ã ²a² ã ; Þ�Ú�Ú ã ²äÞ�Ý åã ß`Ü>Ú�Û ã Ü>é - ß`Ü ì à¶Ü0²äà�Þ�Ú5±|±äÞ�Ú(²BÜ>é�±a±äàÛ ã ßa²`Ü>à�Ú ã ± ì�ã ±�ßäÜ>à;±¥Þ�Ú�±µèDé�àYÞ�Ú(²�í�Þ�é�±a± åã Ü;é�ÛSòWÞ�à -	ì�ã Ý êüÜ>ß¥ç�Þ�Ú	Ý]à�èRéWà ìWã ù���Ú&E-Ú�ñ2Ý ãæû Ü>à¯² ì êxé5²äà�Ý�à¯± ã ßÛ9Þ�á4á ã áæà�Ý]à ã é�Ü ; ±äÞ>ß ;�ã éWß ìWã ±�áæà�Ý]à ã é -�ìWã Ú�± ã ± ì�ã{û Ü>à ; Ý ã Ý�Þ�ÚWç>é ã éWß ì�ã ßäÜ ì à�Ü0²`à]Þ�Ú ã ² ; Þ�ÚÏá²Ü>ß¥ÛSò åãïÑú ; ó[í ã ß¥á ã ² ìWã ÛrÞ�Ú5±a²`ß¥éWà�ß ãpìWã ±�ÛIÜ;Ý�Þ�ß¥à�á§âã ²`ß ã ÛrÞ>á4í-Ü;Û9²Y±[í�Þ�éWß�éWÚ­ÛrÞ�ôé<²[ß`Ü>à¯±äÞ�Ú�Ú-Ü ; Ý ã ù

Á[ÂeQeÂ Á TÏÒ Ö ÔÈLÊZX ÔÈ®Ë�ÄKWNÈ
Ù}Ú ; Þ�é�ÛSòWÞ�Ú ì é#ÛrÜ>Ý�Þ�ß¥à�á§âã ²äß ã#åã Ý ã Û9²äßäÞ�á4Ü>ç�Ú åã ²`à]èRé ã4ã ±a² ì�åã ÛrÞ>éWí åã|ã Ú ìWã é - ßäÞ�é ã ±�Û9Þ�ÚWÛ ã Ú�î²äßäà�èRé ã ±/.LéWÚ ã ßäÞ�é ã4ã�- ² ã ß¥Ú ã ïÑÞ>éªç�ßäÜ>Ú ìWã ßäÞ>é ã óiö�� j l o����  ���� r!� o ñ ã ²¬éWÚ ã ßäÞ>é ã à�Ú(² ã ßäÚ ã � ïtÞ�éí ã ²äà¯² ã ßäÞ>é ã ó(r!� o"�#�  ���� j �mr�ù�1Yò-Ü>èRé ã ; Þ�éWÛSò�Þ�Ú ã ±\²AÛrÞ>á4í�Þx± åãðìWã%$ áæÞ ì éWÝ ã ±�ïiE-ç�éWß ã j ùPö^ódù 9 Üß¥Þ�é ãiã	- ² ã ßäÚ ã4ì êxéWÚ�áæÞ ì é�Ý ã�ã ±a²µÛrÞ�áæí�Þx± åã9ãiìWã&� �|Ü ; ±¥Þ�ß ;�ã éWßa± ã ² � o åã Ý ã Û1²`ßäÞ ìWã ±rùLú�Þ>éWßAÝ¶Üoß¥Þ�é ãà]Ú7² ã ß¥Ú ã Ý ã ÚWÞ�á ; ß ã6ì êüÜ ; ±¥Þ�ß ;�ã éWßa±ðïÑß ã ±äí ã Û1²`à
C ã á ã Ú(² åã Ý ã Û9²äßäÞ ìWã ±`ó ã ±\² ìWã�j r|ïtß ã ±¥í®ù j ö<ó�ù 9 Ü � �(') v )ã ²�Ý¶Ü j r�') v ) åã Ý ã Û9²`ß¥Þ ì�ã ±¥Þ�Ú(²{íWÝ¶Ü>Û åãrã ± ã Ú(²`ß ã Ý ã ±�á4Þ ì éWÝ ã ±[Ý]Þ�ß¬± ì�ã Ý ã éWß[à]Ú(² åã ç>ß`Ü0²äà�Þ�Ú ì Ü;Ú�±}Ý�Ü�ßäÞ�é ã ùÙ}Ú ìWã ±ÏÜ3±äí ã Û1²Y±Ïà�áæí�Þ�ßa²`Ü>Ú(² ì é×ÛIÜ;Ý�Þ�ß¥à�á§âã ²`ß ã�åã Ý ã Û1²`ß¥Þ�á²Ü;ç�Ú åã ²äà�èRé ãoã ±a²ÏÝëêüé5²äà�Ý]à;±`Ü�²`à�Þ>Ú ì�ã Ý�Üç åã Þ�á åã ²`ß¥à ã�ã ÚæÜ>ÛrÛ9Þ�ß ì�åã Þ�Ú>.bÝ ã ±�Ü ; ±¥Þ�ß ;�ã é�ß¬± ã ² åã Ý ã Û1²`ß¥Þ ìWã ±³±äÞ�Ú(²�áæÞ�Ú(² åã ±�ÛrÞ�áæá ãYìWã ±�ß`Ü�=>Þ�Ú�± ì êxéWÚ ãß¥Þ�é ãAìWã�; à]Û7=DÛrÝ ã ²¬² ã ñ-Ý ã ±[Þ�Ú ì�ã ± ìWã Ý êüÜ>ÛrÛ9Þ�ß ì�åã Þ�Ú åã ²`Ü>Ú(²�í-Ü>ß`Ü;Ý�Ý âã Ý ã ±[Ü>é -�; Þ�ß ì ±{Ü�C>Ü;Ú7² ã ²{Ü>ßäß¥à âã ß ãAìWãÝ�Üpß¥Þ�é ã ï C>Þ�à�ßNE-ç�é�ß ãOj ù]ö^ódùf1 ã ²a² ã ç åã Þ�á åã ²äßäà ã íWÜ>ßa²äà�Ûré�Ý�à âã ß ã í ã ß¥á ã ² ìWã ±äÞ>ßa²`à]ß�Ý ã ±äà]ç�Ú-Ü>Ý-í-Ü;ß�Ýëê Ü�C;Ü>Ú(²

ã ²6í-Ü>ß{Ý êüÜ>ß¥ßäà âã ß ã ñ-Ý�à�áæà¯²`Ü>Ú(²�Ü>à]Ú�±äàýÝ ã ±(39Þ�Ú ã ±Bá4Þ�ß\² ã ±rñzÛ ã èRéWà�Ü>á åã Ý]à�Þ�ß ã Ý êxò ã ß¥á åã ²`à�Û9à¯² åã ù 1YÞ�áæá ã Ý ã ±íWÝ�Ü>Ú�± ìWã ±{Ü ; ±äÞ>ß ;�ã éWßa± ã ² ì�ã ± åã Ý ã Û9²äßäÞ ìWã ±D±¥Þ�Ú(²Bí-Ü;ß`Ü>Ý]Ý âã Ý ã ±YÜ>é - ßäÜ =>Þ�Ú�± ì é ; Þ�é�ÛSòWÞ�Ú®ñ-Ýëêüà]Ú7² ã ß�C>Ü;Ý�Ý ã
åã Ý ã Û1²`ß¥Þ ìWã�J Ü ; ±¥Þ�ß ;�ã é�ß C;Ü>ßäà ã Ü�C ã Û|Ý ã ß`Ü�=>Þ�Ú®ñ2íWÜ3±¬±äÜ>Ú(² ìWã rDù $ áæá âÜ§ç�ßäÜ>Ú ì ßäÜ�=�Þ�Ú�âÜ p ù � á4á âÜí ã ²äà¯²}ß`Ü�=�Þ�Ú ì Ü>Ú�±6Ý�Ü4ßäÞ>é ã¬ã�- ² ã ß¥Ú ã ñ ã ² ìWã r�ù lÏá4á'âÜ�ö>ù o áæá ì Ü>Ú5±6Ý¶ÜæßäÞ�é ã à�Ú(² ã ßäÚ ã ù M Þ�é+*¥Þ�é�ß¬±í�Þ�éWß}Ý¶Ü²á§ôã á ã ßäÜ>à;±¥Þ�Ú®ñ�Ý êüÜ>ÚWç�Ý ãðìWã íWÝ�à�Ü>ç ãµìWã ± åã Ý ã Û1²`ß¥Þ ìWã ± ã ²AÜ ; ±äÞ>ß ;�ã éWßa±OC>Ü;ßäà ãðìWã ö�r p-, ïÑß ã ±¥í®ùö�ö p-, ó6âÜµç�ß`Ü>Ú ì ß`Ü�=>Þ�Ú ì Ü>Ú5±YÝ¶Üpç�ßäÜ>Ú ìWã ïÑß ã ±äí�ù�í ã ²äà¯² ã ó�ß¥Þ�é ã ñ�âÜ�� p-, ïÑß ã ±äí�ù o�o., óBâÜðí ã ²äà¯²�ß`Ü�=�Þ>Ú®ù
/101243
546387:91;=<�>@?13A<=BC9EDGFH3:IGJK5L3F]�M FHNO<P9RQCQ�FTS=FO]HFUJ=63VJC387XW=I+FO_G;=3Y5L3
B=638>�]TFZQ[38B\;=I+3OBC91;+3O5]M ;=I^Q[38;�]_J�38I+>@IGJ`7a9R;=DbBC>1IGJ

/1c dGe1f`g�h i�hLgjd=clkL0
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Roue Interne

Roue Externe

φ

η=2.5 η=3.2

η=1.375

Couronne 
externe

Couronne
interne
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��Ú&E-Ú®ñ�à�Ý û Ü>é����äÞ�é�Ý�à�ç>Ú ã ßðèDé ãoì Ü>Ú��¬Ý¶Ü§ß åã ç�à]Þ�Ú�öP� o � �  �� � ö�� $�ìWã C;Ü>Ú��iÝ¶Ü­ßäÞ�é ã²ã	- � ã ßäÚ ã
ã ���µíWÝ¶Ü;Û åã éWÚÅíWß åã î åã ÛSò-Ü>Ú��`à]Ý�Ý]Þ�ÚWÚ ã éWßrñ ìWã ���`à�Ú åã âÜ ã ���`à]á ã ßAÝ ã �Aí ã ß�� ã � ì ê åã Ú ã ß¥ç�à ãiì�ã �pí-Ü>ß��`à�Û9éWÝ ã � ã ÚÜ>áæÞ�Ú�� ì é­ÛIÜ;Ý�Þ�ß¥à�á§âã �`ß ã ù

Á[ÂeQeÂ	� TÏÈ�
�Ò
��
�ÊeÄ��¬ÈýÐ6Ä�

9 ã �pÜ ; �äÞ�ß ;@ã éWß����¥Þ�Ú��pÛrÞ�áæí@Þ�� åã � ìWã íWÝ¶Ü;èDé ã � ìWã í�Ý�Þ�á ;�ìWã r�ùmr²á4á ì ê åã í-Ü;à���� ã éWßpí�Þ�éWß6Ý�Üß¥Þ�é ã{ã	- � ã ßäÚ ã}ã � ìWã ö�ùmlAá4á í�Þ�éWß�Ý¶ÜpßäÞ>é ã à]Ú�� ã ß¥Ú ã ù L EWÚ ìWã Ý ã ��ß¥à�ç�à ì à
E ã ßrñ ì�ã é - ÛrÞ>éWÛSò ã � ì ê Ü;Ûrà ã ßà]ÚWÞ - = ì Ü ; Ý ã}ìWã p ùmr¬á4á ì ê åã íWÜ>à���� ã é�ß��äÞ�Ú��[Û9Þ�Ý�Ý åãrã ���äéWßYÝ ã í�Ý�Þ�á ; í-Ü>ß p ù]ö o á4á ìWã E ; ß ã6ìWã C ã ß¥ß ãÜ ì ò åã �¥à
C ã�� í�ß ã í�ß ã ç � ù 9 Ü��äÞ�Ý åã ß`Ü>ÚWÛ ã �äéWß�Ýëê åã í-Ü>à���� ã éWß ìWã Û ã �{Ü ; �äÞ�ß ;@ã éWß�� ã ��� ì�ã j p�� á õ j p øëùP ã � ; Ü>ßäß ã Ü>é - Ý�Þ>ÚWç�à��äé ì à]Ú-Ü>é - ã Ú ß åã �¥à�Ú ã �¥Þ�Ú���ÛrÞ�Ý]Ý åã �ÀÜ>é - Ü ; �¥Þ�ß ;�ã éWß��rù�1 ã � ; Ü>ßäß ã Ü>é -

�¥Þ�Ú�� E -eåã ��âÜ ì à 0{åã ß ã Ú�� ã � ; Ü>ß¥ß ã � ã �­ÛrÞ�éWß¥Þ�ÚWÚ ã �ªï C�Þ>à�ß�E-ç�é�ß ã j ùmr�ó�ù[ú�Ü>ß­Ü>à�Ý]Ý ã éWß��9ñYÜ)EWÚ ì êüÜ�C�Þ�à]ßéWÚ ã 3rÞ>Ú ã�ã Ú��äß ã í ã �äà�� ãðã �Bç�ß`Ü>Ú ìWã ßäÞ>é ã ïtÚWÞ�áæá åã9ã Û9ß`Ü>Û���óBíWß¥Þ+* ã Û��`à
C ã ñ@Ý ã �}Ý�Þ�Ú�ç�é ã é�ß�� ì�ã íWÝ�Þ>á ;
�¥Þ�Ú�� ì à 0{åã ß ã Ú�� ã ���¥éWßÏÝ ã � û Ü>Û ã �æÜ�C;Ü>Ú�� ã �æÜ>ßäß¥à âã ß ã ù 9 ã �`Ü ; Ý ã Ü>é j ùPö­ß åã �¥éWá ã èRé ã Ý�èRé ã �aîméWÚ ã � ìWã �ÛrÜ>ß`Ü>Û�� åã ßäà����`à]èDé ã ��ç åã Þ>á åã �`ßäà]èRé ã � ìWã �BÜ ; �äÞ�ß ;@ã éWß��9ù

ú2Ü>ßäÜ>á§âã �`ß ã �  �Þ�é ã à]Ú�� ã ß¥Ú ã  �Þ�é ãpã�- � ã ß¥Ú ã
!}Þ�á ; ß ãAì êxÞ�Ú ìWã � � �
9 Þ>ÚWç�é ã éWß ì êüé�Ú ã Þ�Ú ìWã ïÑáæá²ó $ o o ��ùH��l
å��íWÜ>à���� ã é�ß ì�ã í�Ý�Þ�á ; ïtá4á²ó rDù r ö�ù l
9 Ü;ßäç ã éWß ìWã íWÝ�Þ>á ; ïÑáæáoó o öI÷ o öI÷
9 Ü;ßäç ã éWß ìWã � ; Ü>ß¥ß ã Ü>é - Ý]Þ�ÚWç�à"�`é ì à]Ú-Ü>é - ïtá4á²ó ö�ö ö�ö
9 Ü;ßäç ã éWß#�`Þ��`Ü>Ý ã ïtá4á²ó o lP� o lP�
9 Þ>ÚWç�é ã éWß ìWã íWÝ�Þ�á ; ï û Ü>Û ã Ü�C;Ü>Ú��dópïtá4á²ó j p $ ö j�$ l
9 Þ>ÚWç�é ã éWß ìWã íWÝ�Þ�á ; ï û Ü>Û ã Ü;ßäßäà âã ß ã óAïÑáæá²ó j o ö ö j�j �ú�Þ�à ì �µï$�RçRó lDù o rP�

%'&)(+* � & � j ùPö 8-, �3��%".#� ��/ � ��0 � ��13���032�/ 1 2$.#� ��/�� ��/ ��(�/2"40 (����50�/76�!% � 1 ��� 1 ���0 � 1 �50 ��� �.% � ��098 "*� %:2<;
.#�52 � �#+

1µôÞ�� åã åã Ý ã Û=�äßäà�èRé ã ñ2Ý ã �iÜ ; �äÞ�ß ;@ã éWß��>�¥Þ�Ú��iíWÝ¶Ü;Û åã ��âÜ§Ý¶Ü�á4Ü���� ã ç�ß8ôÜ;Û ã âÜ ìWã �iÛrÞ�Ú�Ú ã Û�� ã é�ß�� ìWãá4Ü���� ã �¥éWß�Ý ã � åã Ý ã Û=�äßäÞ ìWã ��ï	?zÜ;í��Só|èRéWà û Þ>Ú���Ý¶Ü *¥Þ�ÚWÛ��`à�Þ>Ú ã Ú��äß ã Ý êüÜ ; �äÞ>ß ;�ã éWß ã �§Ý¶Ü×á²Ü@��� ãªìWãÝëê åã Ý ã Û��`ß¥Þ ìWã ù

Á[ÂeQeÂBA TÏÈ�
�È�
WÇ6Ò�Æ�ÈýÐ6Ä�

9 ã � ã �äíWÜ>Û ã éWß��C� ã ß�C ã Ú�� âÜ­á²Ü>à]Ú�� ã Ú�à�ßAéWÚ�à]Ú�� ã ß�C;Ü>Ý�Ý ã#åã Ý ã Û=�`ß¥Þ ì�ã îaÜ ; �äÞ�ß ;@ã éWßµÛrÞ�Ú����SÜ>Ú��­âÜ§éWÚ ì Þ�Ú�Ú åã ù 9 Ü�?-é�Û=�`éWÜ@�`à]Þ�Ú ìWã Û ã �6à�Ú�� ã ßeC;Ü>Ý]Ý ãAã ���6é�Ú û Ü>Û=� ã éWß ìWã ÚWÞ�Ú�î éWÚWà û Þ>ßäáæà�� åã ù 9 ã � ã �¥í-Ü>Û ã éWß��ì Þ>à
C ã Ú�� ì Þ>ÚWÛBÜ�C>Þ�à�ßeéWÚ ã<; Þ>ÚWÚ ã ß åã �¥à����SÜ>ÚWÛ ã âÜµÝ¶ÜAÛrÞ�áæíWß ã ���¥à�Þ�Ú4í@Þ>éWß åã CDà�� ã ß�èDé ã Ý ã � åã Ý ã Û=�`ß¥Þ ì�ã � ã �Ý ã �[Ü ; �äÞ�ß ;@ã éWß��ÍÚ�ê ã Ú��äß ã Ú�� ã Ú­Û9Þ�Ú��SÜ>Û��Iù M Þ�éD� ã9û Þ>à��rñ�ÛrÞ�áæá ã à�Ý��'�¥Þ�Ú����äà"�`é åã � ì Ü>Ú��ÍÝëê Ü;ßäç�Þ�Ú²Ý�à�èRéWà ìWã ñà]Ý��pÚ ã²ì Þ�à
C ã Ú���í-Ü@�¬çWôã Ú ã ßðÝ¶Ü ìYåã ß¥à
C ã²ìWã � åã Ý ã Û=�äßäÞ�Ú��9ñ ã ��í-Ü;ßðÛ9Þ�Ú�� åã èRé ã Ú��Ïà�Ý�� ì Þ�à
C ã Ú��iÜ�C�Þ>à�ßµéWÚ ãç�ßäÜ>Ú ìWã �`ß`Ü;Ú��äí-Ü;ß ã Ú�Û ãÀì Ü>Ú��oÝ¶Ü ì à�ß ã Û=�äà�Þ�Ú íWÜ>ß`Ü>Ý]Ý âã Ý ã Ü>é¡ÛSò-Ü>áæí åã Ý ã Û��`ßäà]èRé ã ùYú�Þ�éWß²ß åã í�Þ�Ú ì ß ã âÜÛ ã � ã	- à]ç ã ÚWÛ ã �9ñ{Ý ã � ã �äí-Ü;Û ã é�ß��E�äÞ�Ú��±ÛrÞ>Ú����äà��`é åã � ìWã ; Ü>Ú ìWã � ìWã í-Ü;íWà ã ßoà�áæíWß åã ç�Ú åã9ã � ìWã ß åã �äà]Ú ãíWò åã ÚWÞ�Ý]à�èRé ã Ü�C ã Û4é�Ú ã ���`ß¥éWÛ=�äéWß ãæã Ú�ÚWà ì�ì ê Ü ;@ã à�Ý�Ý ã ß ã Ý�à åãrã � ã Ú��`ß ãÏã Ý�Ý ã �Aí-Ü>ß ìWã �>E-Ý��Aß¥à�ç�à ìWã �9ù 9 ã �



��� �����	��

�����
��������������

����������������� ����!�#"%$&�('��)$&�+*,���

ã �äíWÜ>Û ã éWß���Ü;à�Ú��¥à�íWßäÞ ì éWà"� �Lß ã íWß åã � ã Ú�� ã Ú�� �äßrâã �Lí ã é ìWã á²Ü@�äà âã ß ã ï j r �Rç J á � ódù=��Ú û Ü>à"�IñIí�Þ�éWßLí�Þ�é&C�Þ>à�ß
� ã Ú�à�ß�ÛrÞ>á4í�� ã�ìWã Ý¶ÜnC;Ü>ß¥à¶Ü@�äà�Þ�Ú ì�ã Ý êxà�Ú�� ã ßeC;Ü>Ý�Ý ãµåã Ý ã Û��`ß¥Þ ìWã îaÜ ; �äÞ�ß ;@ã éWßrñ ì à 0{åã ß ã Ú�� � �G=Dí ã � ì ê ã �¥í-Ü>Û ã éWß��
�äÞ�Ú��6éD�`à�Ý]à�� åã �/.��äßäÞ�à�� ì Ü>Ú��{Ý¶ÜißäÞ>é ãðã�- � ã ß¥Ú ã Ú�Þ�á4á åã �(1Bñ P ã �� pñ ã � ìWã é -�ì Ü>Ú��{Ý¶ÜißäÞ�é ã à]Ú�� ã ß¥Ú ã .
L ã ���Bù 9 Ü EWç�éWß ã j ù j ß ã íWß åã � ã Ú�� ã éWÚ ã �¥í-Ü>Û ã éWß ìWã �G=�í ã P�ù

�������
	�� j ù j 8�� / 1 � � ���505� � 1�� 13�	��
	8�0 �$�,� ��0 "*�3� � 1 8�0 �$�,� 0 � � "*�
�$+

Á�Â�Q�Â�� TÏÈ�
�ÔÈYUaÈýÆ�Ë�Ä-Ê ]AÈ�

Ù{Ú ã�åã Ý ã Û��`ß¥Þ ìWãÏã ����Û9Þ�áæí@Þ � åãrã4ìWã �äßäÞ�à��pÛrÞ�éWÛSò ã � ìWã ÛréWà#CDß ãæìWã�j o � á � åã í-Ü>ß åãrã ��í-Ü>ß ìWã �ÛrÞ�éWÛSò ã � ì êxà��¥Þ�Ý¶Ü;Ú�� ã Ú �8Ü>í��äÞ�Ú

 ìWã o)p � á ïiC�Þ�à]ß E-ç�éWß ãIj ùx÷RódùVP ã Ý�Ü�Û9Þ�Ý�Ý ã í@Þ>Ý
=Dà�áæà ìWã � ã ß��ªâÜ
û Ü>à�ß ã Ý ã Ý]à ã Ú ã Ú��`ß ã Û ã ��ÛrÞ�éWÛSò ã �rù 9 ã ��Û9Þ�éWÛSò ã � ã	- � ã ßäÚ ã �{ÚWÞ�áæá åã9ã � q 6 ö ã � q 6 r>�¥Þ�Ú�� ìWã ���`à�Ú åãrã �âÜ|Ü>íWíWÝ]à�èRé ã ßBÝ¶Ü²ò-Ü;é�� ã � ã Ú��¥à�Þ�Ú®ñ�Ü>Ý�Þ>ß��BèRé ã Ý�ÜoÛrÞ�é�ÛSò ã à�Ú�� ã ßäÚ ã Üoí�Þ�éWß(C�ÞDÛIÜ@�äà�Þ�Ú ì�ã ß ã Û9é ã à]Ý�Ý]à�ß{Ý ãÛrÞ�éWßäÜ>Ú���ïÑí-Ü>ßiÛ9Þ�éWíWÝ�Ü>ç ã ÛrÜ>í-Ü>Û9à��äà û ÛrÞ�áæá ã�åã C>Þ�èRé åã íWÝ]é��iò-Ü>é��Só�ù H éWßÏÝ ã �iÛ9Þ�éWÛSò ã � ã�- � ã ß¥Ú ã � ìWãÝ ê åã Ý ã Û=�äßäÞ ìWã �¥Þ�Ú��Ïà�áæíWßäà]á åã9ã � ìWã �iß åã �¥à����`Ü>ÚWÛ ã �>� åã ßäà]ç�ß`Ü>í�òWà åã9ã �rù 9 ã ; é�� ìWã Û ã �iß åã �äà����SÜ>Ú�Û ã � ã ��� âÜÝ¶Ü û Þ�à�� ì êüÜ>á ã Ú ã ß{Ý�ÜæòWÜ>é�� ã � ã Ú��äà]Þ�Ú ì Ü>Ú��{Ý ã � ì à 0{åã ß ã Ú����}Û9Þ�áæí-Ü>ß��äà�á ã Ú�� �µïiC�Þ�à]ß�íWÝ�é�� ; Ü��`ó�ñ ã � ìWãíWßäÞ�� åã ç ã ß}Ý ã �[íWß åã Ü>áæíWÝ]à
E-ÛrÜ@� ã éWß��µïiC�Þ�à]ß � ã Û��`à�Þ>Ú j ùmr�ùmr�ó ã Ú­ÛIÜ@� ìWã Û9Ý¶Ü>èRé-Ü>ç ã Ü;ÛrÛrà ìWã Ú�� ã Ý ù 9 ã ÛSòWÞ�à -ìWã �{ß åã �äà����SÜ>Ú�Û ã � ã ��� ì à�Û�� åã í-Ü>ß ìWã é -­ã	- à]ç ã ÚWÛ ã �{Þ�íWí�Þ � åã9ã �/.

8:9 ã ÛSòWÞ�à - ì êxéWÚ ã ç�ß`Ü;Ú ìWã C;Ü>Ý ã éWß ìWã ß åã �¥à����`Ü>ÚWÛ ã í ã ß¥á ã � ìWã áæà ã é - í�ßäÞ�� åã ç ã ßAÝ¶ÜoÛSò-Ü<ô �]Ú ãiìWãÝ ã Û=�`é�ß ã ÛrÞ>Ú��äß ã Ý ã � ì Þ>á4á4Ü>ç ã �ÍèRéWà®í�Þ�éWßäßäÜ>à ã Ú��[Ü�C�Þ�à]ßÍÝ�à ã éoÝ]Þ�ß�� ì êüé�Ú­Û9Ý¶Ü>èRé-Ü;ç ã Ü>Û9Ûrà ì�ã Ú�� ã Ý ù
8:9 ã ÛSòWÞ>à -Åì êxéWÚ ãæû Ü>à ; Ý ã C;Ü>Ý ã éWß ìWã ß åã �¥à����`Ü>ÚWÛ ã í ã ßäá ã � ìWãæì à�áæà�ÚRé ã ßAÝ¶Ü±ÛSòRé�� ã4ìWã � ã Ú��¥à�Þ�Úï � g 
�� � u�ó ì é ã Ü>é­ÛrÞ�é�ß`Ü>Ú��{í ã ßäá4Ü>Ú ã Ú�� � u²Û9ß åã�åã í-Ü;ß[Ý ã>; ß¥éWà�� ì ê ã áæíWà]Ý ã á ã Ú��rù

ú�Þ�éWß2ß åã í�Þ�Ú ì ß ã âÜ{Û ã �%ÛrÞ�Ú��äß`Ü>à]Ú�� ã �2Ü>Ú��SÜ>ç�Þ>ÚWà���� ã �9ñ ì�ã � �¥à�á�é�Ý¶Ü@�äà�Þ�Ú���Þ>Ú�� åã � åãYã70@ã Û��`é åã9ã � ìWã á²Ü;ÚWà âã ß ãâÜ ì�åã � ã ßäáæà�Ú ã ß[Ý¶Ü5C;Ü>Ý ã éWß ã �{Ý ã ÚWÞ�á ; ß ãpìWã Û ã ��ß åã �äà����`Ü>ÚWÛ ã ��õ r $ øëù
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35 microns

15 microns

50 microns

15 microns

35 microns

25 microns

50 microns

15 microns

35 microns

HV2

Signal

HV1

Cuivre

Colle polyimide

Kapton

�������
	�� j ùü÷ 8)
����-������ ��� � "*�213�'��� � �0� ���%&� ��1 0 "#� �#+

ú2Ü;ß¬Ü>à]Ý�Ý ã éWß��rñ�Û ã � åã Ý ã Û=�äßäÞ ìWã � �äÞ�Ú���� ã ç�á ã Ú�� åãrã �¬Ý]Þ�ÚWç�à"�`é ì à]Ú-Ü>Ý ã á ã Ú�� ã ���äß`Ü>Ú���C ã ß��`Ü;Ý ã á ã Ú��ïiE-ç�éWß ãOj ùx÷Ró�ù 9 ÜC� ã ç�á ã Ú��SÜ@�äà�Þ�Ú4Ý�Þ�ÚWç>à��`é ì à�Ú-Ü;Ý ã�ã ���[éWÚ ã � ã ç�á ã Ú��`Ü@�`à]Þ�Ú ã Ú|í�ßäÞ û Þ�Ú ìWã éWß ã Ú j ïtß ã �Nîí ã Û��`à
C ã á ã Ú�� r�óðÛ9Þ�áæí-Ü>ß��äà�á ã Ú�� �¬í@Þ�é�ß�Ý¶Ü ß¥Þ�é ã|ã	- � ã ßäÚ ã ïtß ã �äí®ù%à]Ú�� ã ß¥Ú ã ó¬Ú�Þ�á4á åã � H ö�ñ H rDñ H&jïtß ã �¥í®ù H r�ñ H,j ó�.
8 H ö ã ���AéWÚ Û9Þ�áæí-Ü>ß��äà�á ã Ú��}íWß åã � ã Ú����¥éWß �äÞ�é�� ã Ý¶ÜÏßäÞ�é ã�ã	- � ã ßäÚ ã ï  
 õUö�ù j l o ñmr�ù o ø/ódù H Ü²íWß¥Þ;î
û Þ>Ú ìWã é�ß ã ��� ì ê ã Ú CDà]ßäÞ�Ú l���� *¥é��¥èRé®êtâÜ  
 r�ù j ñ ã �^�����iÜ>íWßrâã ���<ù ?mÝYÜ­éWÚ ã � ã ç>á ã Ú��`Ü@�`à]Þ�ÚÝ�Ü@� åã ß`Ü>Ý ã ï	�äéWà#C>Ü;Ú��  ó��`ßrâã �hE-Ú ã ù 1 ã ��� ã � ã ç�á ã Ú��SÜ@�äà�Þ�Ú�E-Ú ã ñzÜ>à]Ú��äà®èRé ã Ý�Ü�íWßäÞ û Þ>Ú ìWã é�ß ìWã Û ãÛ9Þ�áæí-Ü>ß��äà�á ã Ú���Þ�Ú�� åã � åã ÛSòWÞ�à��äà ã �%í�Þ�éWß2í�Þ�é&C>Þ�à�ß ì à����`à]ÚWç�é ã ß2Ý ã �%íWòWÞ@�`Þ�Ú�� ìWã ��íWà]Þ�Ú���Ú ã é��äß ã �rù
��Ú ã	0�ã �IñDÝ ã ÛIÜ>ÚWÜ>Ý ìWãBì�åã �äà]Ú�� åã ç�ßäÜ@�`à]Þ�Ú²í�ßäà
CDà]Ý åã ç>à åã[ìWã Û ã �Yí-Ü>ß��äà�Û9éWÝ ã � ã ����� ����� � ïtß`Ü>í�í@Þ�ß��
ì�ã ; ß`Ü;ÚWÛSò ã á ã Ú�� ìWã%�P$ ù $�! ódù 9 ã �Aí�òWÞ��`Þ>Ú��AíWßäÞ ì éWà"� �6íWÜ>ß6Û ã ��� ãiìYåã �¥à�Ú�� åã ç�ß`Ü@�äà�Þ�Ú�í ã é&C ã Ú��ôã �`ß ã �`ßrâã �AÛrÞ�Ý]Ý�à]á åã �rñ��äà ; à ã ÚÀèRé ã í�Þ�éWßBí@Þ�é,C�Þ�à]ß6Ý ã � ì à����`à�Ú�ç�é ã ß ì êxéWÚ�íWòWÞ��äÞ�Ú �äà�áæíWÝ ã ñ�éWÚ ã
� ã ç�á ã Ú��`Ü@�`à]Þ�Ú E-Ú ã{ã ���eß ã èRéWà�� ã ïiC�Þ�à]ß �SÜ ; Ý ã Ü;é j ùmr�ódùbú2Ü>ß�Ü>à]Ý�Ý ã éWß��9ñ>Û ã ��� ã � ã ç>á ã Ú��`Ü@�`à]Þ�Ú�E-Ú ãí ã ß¥á ã � ìWã ß ã ÛrÞ�Ú����`ß¥éWà�ß ã í�ß åã Û9à�� åã á ã Ú��æÝ¶Ü í�Þ �äà"�`à�Þ>Ú ìWã �Ïí-Ü>ß��`à]ÛréWÝ ã �/.�Û ã Ûrà ã ���æà�áæí�Þ�ß��`Ü>Ú��
ã Ú�Û ã èRéWàýÛrÞ�Ú�Û ã ß¥Ú ã Ý ã �{í-Ü>ß��`à�Û9éWÝ ã ��Ú ã é��äß ã �rñ�ÛrÞ�áæá ã Ý ã ��íWòWÞ��äÞ�Ú��}èDé�àýÚ ã Ý�Ü>à���� ã Ú��}í-Ü�� ìWã
�äß`Ü>Û ã � ì Ü>Ú��{Ý ã � ì�åã � ã Û=� ã éWß��}à�Ú�� ã ßäÚ ã �rù

8 H r ã ���Ïé�Ú�Û9Þ�áæí-Ü>ß��äà�á ã Ú���í�ß åã � ã Ú�� �äéWßC�äÞ�é�� ã Ý¶Ü ßäÞ>é ã|ã	- � ã ßäÚ ã ï  
 õUö�ù j l o ñmr�ù o ø¶ó ã ���¥éWß
�äÞ�é�� ã Ý¶ÜµßäÞ�é ã à�Ú�� ã ßäÚ ã ï  
 õ r�ù o ñ j ù r8ø¶ó�ù H é�ßÍÝ¶ÜµßäÞ�é ã}ã	- � ã ßäÚ ã ñWÝ¶ÜµíWßäÞ û Þ�Ú ìWã éWß ìWã>H ö#" H r ã ���Û9Þ�Ú����SÜ>Ú�� ã ñ ã ��ß ã í�ß åã � ã Ú�� ã r;÷$���<ù�PAÜ>Ú��ýÝ¶Ü[ßäÞ>é ã à]Ú�� ã ß¥Ú ã ñ H r[ß ã íWß åã � ã Ú�� ã r;÷%���<ù�1 ã ÛrÞ�áæí-Ü>ßaî
�äà�á ã Ú�� ã ���}Û ã Ý]éWà�Þ�âé|Ý¶ÜiíWÝ]é��[ç�ßäÜ>Ú ìWã í-Ü>ß��`à ãAìWã Ýëê åã Ú ã ß¥ç�à ãAì�ã ��ç ã ß ;@ã � åã Ý ã Û=�`ß¥Þ�á4Ü>ç�Ú åã �`à�èRé ã �
ã ��� ì�åã í@Þ � åãrã ù

8 H,j�ã ���§éWÚ�Û9Þ�á4íWÜ>ß��äà�á ã Ú��±íWß åã � ã Ú�� �äéWß­Ý¶Ü×ßäÞ>é ãªã�- � ã ß¥Ú ã ñ �äé�ß§Ýëêüà]Ú�� ã ß�C>Ü;Ý�Ý ã�ã Ú�í�� ã é ì Þ;îßäÜ>íWà ì à�� åã õUö�ù o ñmr�ù o ø ñ ã � �¥éWß �äÞ�é�� ã Ý¶ÜÅßäÞ�é ã à�Ú�� ã ßäÚ ã ï  
 õ rDù o ñ j ùmr8ø¶ó�ùn1 ã ÛrÞ�áæí-Ü>ß��`à]á ã Ú��²Üí�Þ�éWßNC>Þ�ÛrÜ@�`à]Þ�Ú ì�ã á ã �¥éWß ã ß�Ýëê åã Ú ã ß¥ç�à ã�ìWã �Yí-Ü>ß��`à]ÛréWÝ ã ��Ý ã �eí�Ý�é�� åã Ú ã ßäç åã �`à]èDé ã � ì Þ�Ú��YÝ�Üpç ã ß ;�ãÚ�ê ã ���[í-Ü@� ã Ú��äà âã ß ã á ã Ú��[Û9Þ�Ú�� ã ÚRé ãAì Ü>Ú��ÍÝ ã � ì�ã é - íWß ã á4à ã ß��eÛrÞ>á4í-Ü;ß��`à]á ã Ú�� �rùf?mÝ�ß ã í�ß åã � ã Ú�� ã
ã Ú��`ß ã ÷ ã �µö�r&��� ì Ü;Ú��}Ý�Ü�ßäÞ�é ãµã�- � ã ß¥Ú ãµã � ã Ú��`ß ã r ã � $ ��� ì Ü;Ú���Ý¶Ü�ßäÞ>é ã à�Ú�� ã ßäÚ ã ù

kL01243\5 6387aBC9L7XW+>@?R34> 63aJ=63 B+63 >Z]HFHQL63 5L3�NY>@I=F('38B�3)'>`7:3�_G;=3)]H38Q�B=638Q�FZQ JX>@I+7:38Q�QL63:BCFT?RBC>1<=W=Fa63:3 Q�I=3 Q[9RFT38IRJ4<+>1Q(Q�FTJ�; 63838Q(Q�;=B
]T3YQ�91N
N
3aJV5]M ;=I=3Y9RI+5L3�*�7a387:F >,+�I _G;=3>]H38Q`7:91IGJ�BX>@FHIGJ�3 Q N 63 7:>1I=FO_G;=3 Q FTI+5=;=FUJC38Q5]H91BXQ 5L;^<�]HFH>1?13
I�M 3:I+5L9RN
N
>1?138IRJ
<+>1Q 7:38Q B=638Q�FZQ JX>@I+7:38Q80
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9 Ü � ã ç�á ã Ú��`Ü@�`à]Þ�Ú-�`ßäÜ>Ú��eC ã ß��`Ü>Ý ã|ã ���Ïé�Ú ã � ã ç�á ã Ú��SÜ@�äà�Þ�Ú ã Ú�Û ã Ý]Ý�éWÝ ã �¬í�ßäÞ+* ã Û=�`à#C ã � ì�ã �  �� ���
ì Þ�ÚWÚ åã ù 9 ÜC� ã ç�á ã Ú��SÜ@�äà�Þ�Ú ì Ü;Ú��ÍÝ¶Ü ì à�ß ã Û=�äà�Þ�Ú  ã ��� ì à�ß ã Û�� ã á ã Ú�� ì�ã ���¥à�Ú åã9ã �äéWßÍÝëê åã Ý ã Û=�`ß¥Þ ì�ã ùWúýÞ�éWßÛ ã èDé�à ã ��� ìWã Ý�Ü ì à�ß ã Û=�äà�Þ�Ú � ñ<íWÝ�é��¥à ã éWß�� åã Ý ã Û=�äßäÞ ìWã �)�äÞ>Ú���ÛrÞ>ÚWÚ ã Û�� åã9ã � ã Ú��`ß ã�ã Ý]Ý ã �YâÜ{Ý êüÜ>à ì�ã�ìWã ÛIÜ>ß�� ã �
�äÞ�áæá²Ü4�`ßäà]Û ã �iï C>Þ�à�ß � ã Û=�`à]Þ�Ú �¥éWà
C;Ü>Ú�� ã óBÜ)E-Ú ìWã¬û Þ�ß¥á ã ß ìWã �6Û ã Ý�Ý�é�Ý ã �9ù 9 ã �`Ü ; Ý ã Ü>é j ù ræß åã �¥éWá ã Ý¶Üç�ß`Ü>ÚRéWÝ�Ü>ßäà"� åã6ì é§ÛrÜ>Ý�Þ�ß¥à�á§âã �äß ã§åã Ý ã Û��`ß¥Þ�á²Ü;ç�Ú åã �äà�èRé ã6ì Ü>Ú��{Ý ã � ì à 0{åã ß ã Ú�� ��ÛrÞ�áæí-Ü>ß��`à]á ã Ú����rù

���
	���
��������� 
 ���� 	 ����� 
������! �" ��#� �%$'& �1YÞ�á4íWÜ>ß��äà�á ã Ú��Aö 1YÞ>á4í-Ü;ß��`à]á ã Ú��<r 1YÞ�áæí-Ü>ß��`à�á ã Ú�� j
M Þ�Ú�Ú ã Ü>é �  ��#( ö��x÷ l o p � p r o � $ �kp �Pö p � p r o)�kp � p r o p � p%o)p)� p � p r o

ö�� j l o*( �  ��#( ö��x÷ r o p � p%o�p)� p �]ö p � p%o�p+�kp � p r o 8ö��x÷ r o*( �  ��#( ö�� o p � p r o*� p �]ö p � p r o)�kp � p r o 8ö�� o+( �  \��( öP� $ p � p r o � $ �kp �Pö p � p r o)�kp � p r o p � p%o)p)� p � p r o
�YÞ�éWÛSòWÞ>Ú�� ö�� $ ( �  \��( r�� p p � p r o ��� �kp �Pö p � p r o)�kp � p r o p � p%o)p)� p � p r o

r!� p�( �  \��( r��ü÷ p � p r o �8÷ �kp �Pö p � p r o)�kp � p r o p � p%o)p)� p � p r o
r!�x÷ ( �  \��( r�� o p � p r o*� p �]ö p � p r o)�kp � p r o p � p%o)p)� p � p r o
r!� o+( �  \��( j � r 8 p �Pö �kp �Pö p �Pö � p �]ö

%�& (+* � & � j ùmr 8-, 0 �$�3� % ��0�2 13�� 
��  .� ��� �.�$� � �$%&"4032�� 6� 1 0 � ���%&� ��1 0 "*��� 8$� �� 1 2$.#�3� ��� /�0'1'/ 
 +

9 Ü>E-ç�éWß ãOj ù o áæÞ�Ú��`ß ã Ý ã � åã Ý ã Û=�äßäÞ ìWã � ìWã Ý¶ÜAí ã �`à"� ã{ã � ìWã Ý�Üpç>ß`Ü>Ú ì�ã ß¥Þ�é ã Ü�C;Ü>Ú���íWÝ�à�Ü>ç ã ù%sAÚì à����`à�Ú�ç�é ã Ú ã ��� ã á ã Ú��ðÝ ã � ì à 0{åã ß ã Ú�� �pÛrÞ>á4í-Ü;ß��`à]á ã Ú�� �rñ�Ý ã �pÛSò-Ü;ÚWç ã á ã Ú���� ìWã ç�ß`Ü;ÚDé�Ý¶Ü>ß¥à�� åã ñ ã �ðÝ ã �ß åã �¥à����SÜ>ÚWÛ ã � � åã ßäà]ç�ß`Ü>í�òWà åã9ã �rù 9 ã íWÝ�à�Ü>ç ã}ìWã Û ã � åã Ý ã Û=�äßäÞ ìWã � ã ��� ã Ú��äéWà"� ã6ã	0�ã Û=�äé åã � ã Ý]Þ�Ú|Ý¶Üµá åã �`òWÞ ìWãìYåã Û9ßäà�� ãpì Ü>Ú��ðõ r � øLí�Þ�éWß[Ý ã éWß ì Þ�Ú�Ú ã ß�Ý ã éWß û Þ�ß¥á ãAã Ú�Ü>Û9ÛrÞ�ß ì�åã Þ>Ú®ù

2­¸43 º652½»87r»89[¾�¿;:�<>=@?.A »

9 ê åã Ý ã Û=�äßäÞ�ÚWà]èRé ã ï C�Þ>à�ß E-ç�é�ß ã j ùT�bó¬í ã é��¥îSôã �äß ã­ì à
CDà�� åãrã|ã Ú ìWã é - í-Ü>ß��`à ã �/.%Ýëê åã Ý ã Û��`ß¥Þ�ÚWà�èRé ã âÜÝ êxà�Ú�� åã ßäà ã éWß ì é|Ûrße=>Þ ���`Ü@�Iñ ì Ü>Ú��YÝ êüÜ>ßäç�Þ>ÚoÝ�à]èDé�à ìWã ñ�Ü;íWí ã Ý åã9ã í@Þ>éWßYÛ ã ��� ã ß`Ü;à��äÞ>Ú åã Ý ã Û=�äßäÞ�ÚWà]èRé ã}û ß¥Þ�à ìWã ñ
ã �{Ý ê åã Ý ã Û=�äßäÞ�Ú�à�èRé ã âÜiÝ ê ã	- � åã ßäà ã éWß ì é­Ûrß�=�Þ ���SÜ@�{Þ�é åã Ý ã Û=�äßäÞ�Ú�à�èRé ã ÛSò-Ü>é ìWã ù

Á�ÂSR[Â�Q T­Î�ÔÈYUNÈLÆ�Ë�Ä-Ê [ WaØ{Ð6È ÉdÄ-ÊnW�]AÈ
9 ê åã Ý ã Û=�äßäÞ�ÚWà]èRé ãµû ß¥Þ�à ì�ã ñ-èRéWà ã ���BéWÚ ãªåã Ý ã Û=�`ß¥Þ�ÚWà]èDé ã í-Ü@���äà#C ã ñ ã ���6Û9Þ�Ú����`à��äé åãrãðìWã �`ßäÞ>à�� �G=�í ã �ìWã ÛrÜ>ß�� ã �/.

8:9 ã �2ÛrÜ>ß�� ã �ýò-Ü>é�� ã � ã Ú��¥à�Þ�Ú>.8Û ã ��ÛrÜ>ß�� ã � � ã ß�C ã Ú��}âÜ}Ü>á ã Ú ã ßýÝ¶Ü�ò-Ü>é�� ã � ã Ú��¥à�Þ�ÚðÜ>é -�åã Ý ã Û��`ßäÞ ìWã �rùÙ}Ú ã ÛrÜ>ß�� ã Ü;Ý�à�á ã Ú�� ã éWÚ � ã Û=� ã éWß ìWã ò-Ü>é�� ã � ã Ú��¥à�Þ�Ú �¥éWß r;÷ªï $ ó åã Ý ã Û��`ß¥Þ ìWã � ì Ü>Ú��pÝ¶Üoß¥Þ�é ã
ã	- � ã ßäÚ ã ïÑà]Ú�� ã ß¥Ú ã ódù

8:9 ã �{ÛIÜ>ß�� ã � �¥Þ�á4á4Ü@�äßäà�Û ã �/.�Û ã �{ÛIÜ;ß�� ã � �¥Þ�Ú�� ìWã ���`à�Ú åãrã �iâÜÏß åã Û9éWí åã ß ã ß ã �iâÜ��äÞ�áæá ã ß[Ý ã �¥à�ç�ÚWÜ>ÝíWßäÞ C ã Ú-Ü>Ú�� ìWã � åã Ý ã Û=�äßäÞ ìWã �9ñzÜ)E-Ú ìWã ÛrÞ�Ú����`à"�`é ã ß ì�ã �{Û ã Ý]Ý�éWÝ ã � ã Ú � ùWú�Þ�éWß{Ý ã í�ß ã áæà ã ß[ÛrÞ�áiîí-Ü>ß��`à�á ã Ú�� ìWã Ý�Ü}ßäÞ>é ãYã�- � ã ß¥Ú ã ñWö r åã Ý ã Û��`ßäÞ ìWã � �äÞ�Ú�� �äÞ�áæá åã9ã ��í@Þ�é�ß û Ü>à]ß ã éWÚ ã Û ã Ý�Ý]éWÝ ã ñ^Ü>Ý�Þ>ß��èRé ã í�Þ�éWß{Ý ãpìWã é - à âã á ã¬ã �BÝ ã �`ßäÞ>à��äà âã á ã ñ-Ý�Ü��¥Þ�áæá²Ü@�äà�Þ�Ú±í�Þ�ß�� ã �¥éWß j×åã Ý ã Û��`ßäÞ ìWã �rù�PAÜ>Ú���Ý¶ÜßäÞ�é ã à]Ú�� ã ß¥Ú ã ñ-Ý ã � åã Ý ã Û��`ßäÞ ìWã � �¥Þ�Ú�� �äÞ�áæá åã9ã �[í-Ü;ß{÷ ì Ü;Ú���Ý ã � ìWã é - Û9Þ�á4íWÜ>ß��äà�á ã Ú�� �9ù
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8 9 ã �BÛIÜ;ß�� ã �6á§âã ß ã �/.�Û ã �6ÛrÜ>ß�� ã ���¥Þ�Ú��AÛrÞ>ÚWÚ ã Û�� åã9ã ���äé�ß6Ý ã �}ÛrÜ>ß�� ã ���¥Þ�á4á4Ü@�äßäà�Û ã � ã �BÞ�Ú��AíWÝ�éDî
�¥à ã éWß��Aß^ôÞ�Ý ã �rù/P�êxéWÚ ã íWÜ>ß��rñ ã Ý]Ý ã �BÛrÞ�Ý]Ý ã Û�� ã Ú��6Ý ã �¥à�ç�Ú-Ü;ÝxC ã Ú-Ü>Ú�� ì é�ÛIÜ>Ý]Þ�ßäà]á§âã �`ß ã ñ ã � ì êüÜ>é��äß ãíWÜ>ß��rñ ã Ý]Ý ã ��� ã ß�C ã Ú��æâÜ ì à����äßäà ; é ã ß[Ý�Ü�ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú®ù

1 ã ��� ã¡åã Ý ã Û��`ßäÞ>ÚWà�èRé ã Û9Þ�á4í�ß ã Ú ì Ü>é����äà[Ýëê ã Ú�� ã á ; Ý ã­ì�ã �ÏÛDôÜ ; Ý ã �æÜ>á ã ÚWÜ>Ú��4Ý ã �äà]ç�Ú-Ü>Ý ã �æÝ¶Ü ò-Ü>éD� ã
� ã Ú��¥à�Þ�Ú ìWã � �äß`Ü�C ã ß�� åã9ã � åã �SÜ;ÚWÛSò ã � ì Ü>Ú��}Ý ã Ûrße=>Þ ���`Ü@� *¥é��äèRé®êüÜ>é -­ì à 0{åã ß ã Ú�� ã �{ÛIÜ;ß�� ã �rù

Á[ÂGRÍÂSR T­Î�ÔÈYUaÈLÆ�ËWÄ-Ê [ WNØ{Ð6È Æ��6Ò�ÐO]AÈ
9 ê åã Ý ã Û=�`ß¥Þ�ÚWà]èDé ã ÛSò-Ü>é ìWã � ã Û9Þ�áæí@Þ � ã[ìWã�ìWã é - í-Ü>ß��`à ã �/.béWÚ ã í�ß ã áæà âã ß ã í-Ü;ß��`à ã �äà"�`é åã9ã �äéWß�Ý ã �ÛSò�ôÜ@���äà�� û ß¥Þ�Ú��SÜ>é - ñ%âÜÏÝ¶Ü��äÞ�ß��`à ãµìWã � �äß`Ü�C ã ß�� åã9ã � åã �SÜ>ÚWÛSò ã � ìWã �}Û9ße=>Þ ���`Ü@� �9ñ�éWÚ ã � ã ÛrÞ�Ú ìWã í-Ü>ß��`à ã �¥éWßÝ ã �[ÛSò�ôÜ����äà�� ìWã Ý ã Û=�äéWß ã âÜiÝ ê ã	- � åã ßäà ã éWß ì ê LNM 9 L>H ù 1YÞ�áæá ã à�Ú ì à]èRé åã �äéWß�Ý¶Ü E-ç>éWß ã j ùT��ñ ì à 0{åã ß ã Ú�� ã �ÛrÜ>ß�� ã � �äÞ>Ú���í�Ý¶Ü>Û åãrã � ì Ü>Ú���Ý ã �%ÛSò�ôÜ����äà�� û ßäÞ�Ú��SÜ;é - ù 1 ã ��ÛIÜ;ß�� ã � � ã ßeC ã Ú��µâÜ6Ý�Ü û Þ�à���âÜ6Ý¶Ü6ÛrÜ>Ý�à ; ß`Ü@�äà�Þ�Ú ì é

ì�åã � ã Û=� ã éWß�ïtÛIÜ>ß�� ãÍìWã ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Úzó ã �BâÜ �`ßäÜ>à�� ã ßýÝ ã �äà]ç�Ú-Ü>Ý@ïÑÛrÜ>ß�� ãÍì ê åã Ý ã Û=�äßäÞ�Ú�à�èRé ã�û ß¥Þ�Ú��SÜ>Ý ã Þ>é�� � �[óÜ�C;Ü>Ú�� ìWã Ý êüÜ>ÛSò ã á4à]Ú ã ß
�äé�ßYÝ ã �YÛSò�ôÜ@���äà�� ìWã Ý ã Û��`éWß ã Þ�âé4Ý ê åã Ú ã ßäç�à ã}ã ���Yß ã Û9Þ�Ú����`ßäé�à�� ã ù 9 ê åã Ý ã Û=�äßäÞ�Ú�à�èRé ãì�åã Ûrß¥à�� ã à]Ûrà ã ���4Ý ê åã Ý ã Û=�äßäÞ�ÚWà]èRé ã|ì ê LNM 9 LOH èRéWà ì à 0 âã ß ã èRé ã Ý]èRé ã í ã é ìWã Ý ê åã Ý ã Û=�äßäÞ�Ú�à�èRé ã é��äà�Ý�à�� åã9ãí�Þ�éWß[Ý ã �#� ã ����� ã Ú û Ü>à��äÛ ã Ü>é	ï C>Þ�à�ß�� ã Û=�äà�Þ�Ú±÷Wùmr�ùx÷Ró�ù
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�� " ��$'& ��� 
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	 �
1YÞ�áæá ã4ì�åã Û9ßäà"� ì Ü>Ú��iÝ�Ü�íWß ã áæà âã ß ã � ã Û=�äà�Þ�Ú ì�ã Û ã ÛSò-Ü>í�à��`ß ã ñ�Ý ã í-Ü@���`Ü;ç ãoì êxéWÚ ã í-Ü>ß��`à]ÛréWÝ ã

ì Ü;Ú��oÝ ã ÛIÜ>Ý]Þ�ßäà]á§âã �`ß ã à�Ú ì éWà�� �äéWß|Ýëê åã Ý ã Û=�`ß¥Þ ì�ã éWÚ ÛrÞ>éWß`Ü>Ú�� �äßäà�Ü>ÚWç�éWÝ�Ü>à�ß ã ïiC�Þ�à]ß E-ç>éWß ãbj ùml�ódù 1 ã
�¥à�ç�Ú-Ü;Ý��äßäà�Ü>ÚWç�éWÝ�Ü>à�ß ã í-Ü���� ã�ì Ü;Ú��6Ý ê åã Ý ã Û��`ßäÞ>ÚWà�èRé ãpû ßäÞ�à ìWã ñ ã ��� ã�- �äß`Ü>à"� ì é Ûrß�=�Þ ���SÜ@� ã �AÜ>ß¥ßäà#C ã¬ì Ü>Ú��
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Ý�Ü�ÛIÜ>ß�� ãpì ê åã Ý ã Û=�äßäÞ�ÚWà]èRé ãAû ßäÞ�Ú��SÜ;Ý ã ù\1 ã ��� ã ÛIÜ>ß�� ãpã70@ã Û��`é ã Ý ã �[Þ�í åã ßäÜ@�`à]Þ�Ú�� �äé�à
C;Ü>Ú�� ã �/.
8 ú�ß åã îaÜ;á4íWÝ]à
E-ÛrÜ@�`à]Þ�Ú®ñ ìWã á4Ü>ÚWà âã ß ã âÜ ì à�áæà�ÚRé ã ßpÝëêüà]Ú�?-é ã ÚWÛ ã4ì é ; ß¥éWà�� åã Ý ã Û=�äßäÞ�Ú�à�èRé ã²ì Ü>Ú��¬Ý ãß ã ��� ãpìWã Ý¶ÜiÛSò-Ü<ô �]Ú ã ù
8 4 à�� ã[ã Ú û Þ�ß¥á ã . ì é û Ü>à�� ì é � ã áæí�� �`ßrâã ��ÛrÞ�éWß�� ã Ú��`ß ã ÛSò-Ü;èDé ã Û9ßäÞ�à�� ã á ã Ú�� ìWã[û Ü>à��äÛ ã Ü>é - ï`r oÚ��SóBß ã Ý¶Ü@�äà
C ã á ã Ú��pÜ>é � ã áæí�� ìWãiì�åã ÛrßäÞ>à����äÜ>ÚWÛ ãæì é �¥à�ç�ÚWÜ>Ý �äßäà¶Ü;ÚWç�éWÝ�Ü>à�ß ã ï ã Ú%CDà�ßäÞ>ÚÅ÷ o�p Ú��Sódñí�Ý�é��¥à ã é�ß��'�¥à�ç�ÚWÜ>é - C ã ÚWÜ>Ú�� ì�ã6ì à 0�åã ß ã Ú�� �[Û9ßäÞ�à�� ã á ã Ú���� ìWã6û Ü>à��äÛ ã Ü>é - í ã é&C ã Ú�� � ã �¥éWí ã ßäí�Þ;î
� ã ß9ñ�Û9ß åã Ü>Ú��6éWÚ ; ßäéWà"� ì ê ã á4íWà]Ý ã á ã Ú��rùzú�Þ�é�ß}ß ã á åãrì à ã ßiâÜæÛ ã íWß¥Þ ; Ý âã á ã ñ-Ý ã �äà]ç�Ú-Ü>Ý ì Þ>à��ðôã �äß ãáæà�� ã Ú û Þ�ß¥á ãæìWã á²Ü>Ú�à âã ß ã âÜ ì à]á4à]ÚDé ã ßpÛ ã ; ßäéWà"�Iùx1 ã Û9à ã ��� û Ü>à��µí-Ü>ßµÝ ã�; à�Ü>à�� ì êxéWÚcEWÝ��`ß ã
; à�í�Þ�Ý¶Ü>à]ß ã 1# [î  1 � èRéWà �`ßäÜ>Ú�� û Þ>ßäá ã Ý ã �äà�ç>Ú-Ü>Ý ã Ú ìWã é - Ý]Þ ;@ã � ì êüà]Ú�� åã ç>ß`Ü>Ý ãµì ê åã çbÜ>Ý ã C;Ü>Ý ã éWß9ùP ã Û ãAû Ü>à��rñ�Ý¶Ü C;Ü>Ý ã éWß[áæÞ = ã Ú�Ú ãpì é �¥à�ç�ÚWÜ>Ý ã ���BÚRéWÝ]Ý ã ù

�������
	�� j ùml 8�
 2"8$�,�$%�0�� � �3��2�%�%:2 /��D0'% � ���%&� ��1 0 "#� � 
 /�2"8$�,�$% 1 032 �$�58$� % ��2<0�� � � 1 /�2"8$�,�$% ��1 0 6��/ �>2�/2� ���
� "40 ��� � 1!�� ��� �$� 1 2�%�%&"*�3�,� 8 �#+

8 L á4í�Ý�à
EWÛIÜ@�äà�Þ�Ú�ï ìWã ÛrÞ�éWßäÜ>Ú��dó�.�Ý ã �¥à�ç�Ú-Ü;Ý ã ���BÜ>áæíWÝ�à#E åãAã ÚE�`ß¥Þ�à���çbÜ>à]Ú�� ìWã ß`Ü>íWí�Þ�ß��ðö�. � ù j . ��jï ; Ü��9ñIá4Þ = ã Ú ã �Lò-Ü;é��dódù<ú2Ü>ßäÜ>Ý�Ý âã Ý ã á ã Ú��Iñ�Ý ã � �äà�ç>Ú-Ü>é - íWßäÞ C ã Ú-Ü>Ú�� ìWã �`Þ>éWß�� �  � ��� 
 p ùPö � p ùPö
�¥Þ�Ú�� �¥Þ�áæá åã � ì Ü>Ú��ýÝ ã �`Þ�� ã ß ; éWà�Ý ìWã ß ã � ã Ú%C�Þ = åã ��Ü>é �e=5���Iâã á ãYìWãeì�åã ÛrÝ ã ÚWÛSò ã á ã Ú�� ìWã ÚWà
C ã Ü>éö>ù

8 å��ÛSò-Ü;Ú��äà�Ý]Ý�Þ�ÚWÚWÜ>ç ã .<Ý ã �¥à�ç�Ú-Ü;Ý ã ��� åã ÛSò-Ü>Ú��`à]Ý�Ý]Þ�ÚWÚ åã âÜ}Ý�Ü û ß åã èRé ã Ú�Û ãÍìWã ÷ p 4 q 3>ñ ã �2Ý ã � åã ÛSò-Ü;Ú��äà�ÝHîÝ]Þ�Ú����¥Þ�Ú�� ���`ÞDÛ�� åã � ì Ü>Ú��}éWÚ H 1 L ï H ��à"�`ÛSòk1ÍÜ>í-Ü>Û9à��`Þ>ß L ßäßäÜ =�ó ã Ú§Ü@��� ã Ú�� ãðì êxéWÚ ãµìYåã Û9à��äà]Þ�Ú
ì é­Ú�à
C ã Ü>éÅö ì éE�e=5���Iâã á ãpìWãµìYåã Û9Ý ã Ú�ÛSò ã á ã Ú��Iù

8 !{éWá åã ßäà��`Ü@�äà�Þ�Ú>. �äàiÝëê åã C@âã Ú ã á ã Ú�� ã ���ªÜ>ÛrÛ ã í�� åã í-Ü;ßÀÝ ã �e=5���Iâã á ã�ìWã×ìYåã Û9Ý ã Ú�ÛSò ã á ã Ú��IñµÝ ã �
åã ÛSò-Ü>Ú��`à]Ý�Ý]Þ�Ú�� �äÞ�Ú��BÚDé�á åã ßäà�� åã � ì Ü>Ú��{éWÚ ìWã � �äßäÞ�à��}çbÜ;à�Ú��9ñ-Ý ã ÛSòWÞ�à -­ì é çbÜ>à]Ú � ãðû Ü>à��`Ü>Ú�� �äéWàHîC;Ü>Ú��pÝ�Ü C>Ü;Ý ã é�ß ìWã Ý ê åã ÛSò-Ü>Ú��äà�Ý�Ý]Þ�Ú ì êüÜ>áæíWÝ�à"�`é ì�ã á²Ü - à]á�éWá­ù ��Ú û Ü>à��rñ � ã éWÝ�� o åã ÛSòWÜ>Ú��`à�Ý]Ý�Þ�Ú��
�¥Þ�Ú��{ÚDé�á åã ßäà�� åã �9ù
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9 Ü|ÛSò-Ü^ô �]Ú ãÏì ê åã Ý ã Û=�`ß¥Þ�ÚWà]èDé ã Ü|éWÚ ã Û9Þ�Ú��`ßäà ; é��äà�Þ�ÚÀà]á4í�Þ�ß��`Ü>Ú�� ã�ì Ü>Ú��µÝ ã � ã ßäá ã ÛrÞ�Ú����SÜ;Ú�� ìWãß åã �¥Þ�Ý�éD�`à�Þ>Ú ã Ú åã Ú ã ß¥ç�à ã ù L EWÚ ìWã Ý�ÜÏß åãrì é�à�ß ã ñWéWÚE�e=5���Iâã á ãðì�ã ÛrÜ>Ý�à ; ß`Ü4�`à�Þ>Ú ã ���}éD�`à�Ý]à�� åã ï C>Þ�à�ßhE-ç>éWß ã
j ù $ ó�ù�1 ã �e=5���Iâã á ã ß ã í@Þ � ã �¥éWß%Ý êxé��äà�Ý�à��`Ü@�äà�Þ�Ú ì�ã ÛIÜ>ß�� ã � ì ê åã Ý ã Û=�äßäÞ�ÚWà]èRé ã õ j örø�èRéWà�ç åã Ú®âã ß ã Ú���éWÚ>�¥à�ç�ÚWÜ>ÝÜ>é����¥à%íWß¥Þ�ÛSò ã í@Þ����äà ; Ý ãðì é �¥à�ç�Ú-Ü;Ý ìWã íWò%=5�äà�èRé ã ù 9 ã �äà]ç�Ú-Ü>ÝýÜ>à]Ú��äàýÛrß åã�åã�ã ���Aà]Ú+* ã Û�� åã âÜ �`ßäÜ C ã ß�� ìWã �ß åã �¥à����SÜ>ÚWÛ ã � ì êüà]Ú+* ã Û��`à�Þ>Ú²íWß åã Ûrà�� ã âÜ p ùPö ! ã �ZC;Üðí-Ü���� ã ßµâÜ��äß`Ü�C ã ß��YÝ�Üðá§ôã á ã ÛSò-Ü^ô ��Ú ãBìWã Ý ã Û��`éWß ã èRé ãÝ ã �¥à�ç�Ú-Ü;Ý ìWã íWò%=5�äà]èRé ã ñ-Û ã èDé�à�í ã ßäá ã � ì ê åã �äé ì à ã ß[Ý êxà�ÚD?-é ã Ú�Û ã6ìWã Ý�Ü¬ÛSò-Ü<ô �]Ú ãAìWã Ý ã Û=�äéWß ã ù 9 Ü�ÛIÜ>ß�� ãìWã ÛrÜ>Ý�à ; ß`Ü4�`à�Þ>Ú ì Þ�à"��ß åã í@Þ�Ú ì ß ã Ü>é -|ã	- à�ç ã ÚWÛ ã � �¥éWà
C;Ü>Ú�� ã �/.

8�� åã Ú åã ß ã ßÏéWÚ �äà]ç�Ú-Ü>Ý ìWã ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú#Ü>é����äà[í�ßäÞDÛSò ã èDé ã í�Þ ���äà ; Ý ãoì é �¥à�ç�Ú-Ü;Ý ìWã íWò%=5�äà�èRé ãÜ�C ã ÛµéWÚ � ã á4í�� ì�ã á4Þ�Ú�� åãrãpìWã Ý êxÞ�ß ì ß ãAìWã Ý�Ü�Ú-Ü>ÚWÞ�� ã Û9Þ�Ú ìWãµã ��é�ÚE� ã áæí�� ìWãpì�åã Û9ßäÞ�à����äÜ>ÚWÛ ã
ì ê ã Ú%CDà�ßäÞ>Ú§÷ o)p Ú��rù

8:9 ã �¥à�ç�ÚWÜ>Ý ìWã ÛIÜ;Ý�à ; ß`Ü@�äà�Þ�Ú ì Þ�à��[Ü C>Þ�à�ß[é�Ú ã çbÜ>áæá ã6ì =�ÚWÜ>á4à]èRé ãpã Ú��`ß ã r p�p Ú L ïëÜ>áæíWÝ]à��`é ìWãÛrÞ�áæí-Ü>ßäÜ ; Ý ã âÜ²Û ã Ý�Ý ã¬ì é ; ßäéWà"�dó ã �iö p á L ïÑÜ>á4í�Ý�à��äé ìWã ç åã Ú åã ß åã9ã í-Ü>ß}éWÚ ìYåã í�ôÞ@� ìWã j Mýã76
ì Ü>Ú���éWÚ ã Û ã Ý�Ý]éWÝ ãBìWã H r�ó�ù

8:9 Ü ÚWÞ�Ú�î éWÚWà û Þ>ßäáæà�� åãÏìWã Ýëê Ü;á4íWÝ]à��äé ìWã �äéWß¬Ý ê ã Ú�� ã á ; Ý ãoìWã �iÛIÜ>Ú-Ü;é - Ú ã²ì Þ�à��¬í-Ü�� ì�åã í-Ü���� ã ßp ùmr ! ù
8  åã �äà���� ã ßpÜ>é û Þ�ß����SÜ>é - ìWã ßäÜ ì à�Ü@�`à]Þ�Ú�í ã Ú ì Ü>Ú��Ïö p Ü>Ú��9ñ ã �pí�Þ�é&C>Þ�à�ß û Þ�ÚWÛ��`à�Þ>ÚWÚ ã ß ì Ü>Ú��AéWÚÛSò-Ü>áæí§á4Ü>ç�Ú åã �`à]èRé ãAì ê ã Ú%CDà�ßäÞ>Úªö p á M ù

L E-Ú ì�ã �äÜ@�`à�� û Ü>à]ß ã Ý�Ü�íWß ã á4à âã ß ã Û9Þ�Ú��`ßäÜ>à�Ú�� ã ñ-Ý ã �äà]ç�Ú-Ü>Ý�ç åã Ú åã ß åã í-Ü>ß�Ý�ÜÏÛrÜ>ß�� ãpìWã ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú
ã ��� ìWã Ý¶Ü û Þ>ßäá ã .

���%ï��¥óVz|u	��

������� ï j ù j ó
ÞLâé u�� ã ���eÝ ã ÛrÞ�é�ß`Ü>Ú��eíWßäÞ ì éWà"��í-Ü>ß�é�ÚæÛ9Þ�Ú%C ã ß��`à���� ã éWßeÚRéWá åã ßäà]èDé ã îaÜ;Ú-Ü>Ý�Þ>ç�à�èRé ã ï P L 1[ó ì�ã ö l ; à����rù1 ã �¥à�ç�ÚWÜ>Ý ã ��� ì à 0�åã ß ã Ú�� ìWã Û ã Ý�é�à ìWã íWò%=5�äà]èDé ã èRéWà ã �����`ß¥à¶Ü>Ú�ç�éWÝ¶Ü;à�ß ã ñzá²Ü>à��BÝ�Ü²ç åã Ú åã ß`Ü4�`à�Þ>Ú ì êüéWÚ
� ã Ý��¥à�ç�ÚWÜ>Ý��`ß¥à¶Ü>Ú�ç�éWÝ¶Ü;à�ß ã Ú®ê ã ���Yí-Ü@�eß åã Ü>Ý]à��äÜ ; Ý ã Ü>éæÚWà
C ã Ü>é ìWã Ý ê åã Ý ã Û��`ßäÞ>ÚWà�èRé ã ùbú2Ü>ßeÜ>à]Ý�Ý ã éWß��rñ8Ý ã í�Þ�à�Ú��
ì êüà]Ú+* ã Û��`à]Þ�Ú ìWã Û ã �äà�ç>Ú-Ü>Ý ìWã ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�ÚªïëÜ>é§ÚWà
C ã Ü>é ì�ã �BÛrÜ>ß�� ã �}á§âã ß ã �`ó{Ú®ê ã ���6í-Ü@� ã	- Ü>Û�� ã á ã Ú��Ý ã á­ôã á ã èDé ã Ý ã í@Þ>à�Ú�� ì êüà]Ú+* ã Û��`à�Þ>Ú ì é �¥à�ç�ÚWÜ>Ý ì�ã íWò%=5�äà]èDé ã ïëÜ>é§ÚWà
C ã Ü>é ìWã Ý ê åã Ý ã Û=�äßäÞ ìWã ódù � ß^ôÜ>Û ãâÜæÛ ã ��=5���Iâã á ãµìWã ÛIÜ;Ý�à ; ß`Ü@�äà�Þ�Ú®ñDÞ�Ú±í ã é��{ç åã Ú åã ß ã ß ì à 0{åã ß ã Ú�� ã � ì Þ�ÚWÚ åã9ã �/.

8 P ã �}íWà åã9ìWã ���SÜ>é - .�Ý ã ; é�� ì�ã �6íWà åãrìWã ���`Ü>é -§ã ��� ìWã á ã �¥éWß ã ß}Ý ã ; ßäéWà"� åã Ý ã Û��`ß¥Þ�ÚWà�èRé ãðã Ú Ýëê Ü ; î
� ã ÚWÛ ãðìWã �äà�ç>Ú-Ü>Ý ìWã ÛrÜ>Ý�à ; ß`Ü@�äà�Þ�Ú�ù

8 P ã � � ßäÜ>áæí ã � � .WÛ ã Ý�Ý ã �aîmÛrà@ÛrÞ�Ú����`à"�`é ã Ú���Ý¶Ü�ÛIÜ;Ý�à ; ß`Ü@�äà�Þ�Ú ���SÜ;Ú ì Ü>ß ì ùKs6Ú|à�Ú+* ã Û=� ãAìWã ��� ã Ú��äà]Þ�Ú��P L 1ÌÛrß¥Þ�à����`Ü>Ú�� ã �rñ ã �ÏÞ�Ú×á ã �äéWß ã Ý¶Ü�ß åã í�Þ�Ú�� ã âÜ Ý�Ü �äÞ�ß��`à ãoìWã Ý¶Ü§ÛSò-Ü^ô ��Ú ã|ìWã Ý ã Û=�`é�ß ã ùNsAÚÞ ; �äà ã Ú��YÜ>Ý�Þ>ß���éWÚ ã ß ã Ý¶Ü@�äà�Þ�Ú ã Ú��äß ã Ý ã ÚWÞ�á ; ß ã}ì�ã P L 1 ã ��Ý êüÜ>áæíWÝ�à"�`é ìWãYì é �¥à�ç�Ú-Ü;Ý ìWã �¥Þ�ß��äà ãï ã Ú L P�1[ó�ù
8 P ã � û Þ�ßäá ã � ìWã �äà]ç�Ú-Ü>Ý ì�ã ÛrÜ>Ý�à ; ß`Ü@�äà�Þ�Ú ã Ú �¥Þ�ß��äà ã�ìWã Ý¶ÜpÛSò-Ü^ô ��Ú ã}ìWã Ý ã Û=�äéWß ã .RÛ ã � û Þ�ßäá ã � �äÞ�Ú��Þ ; � ã ÚRé ã � ã Ú E - Ü>Ú��YÝ ã �äà]ç�Ú-Ü>Ý ì ê ã Ú��äß åãrã âÜðéWÚ ã Û ã ß��SÜ;à�Ú ã Ü>áæíWÝ�à"�`é ìWã ñ ã � ã Ú²à�Ú��`ß¥Þ ì é�à��`Ü;Ú��eéWÚß ã �SÜ>ß ìªìWã p âÜ r;÷±Ú��9ùLú�Þ�éWßAÛSòWÜ>èRé ã C;Ü>Ý ã éWß ì�ã ß ã �`Ü>ß ì ñ�Þ�Ú ã ÚWß ã ç�à����`ß ã Ý ã � o åã ÛSò-Ü>Ú��`à]Ý�Ý]Þ�Ú��
ã Ú �äÞ�ß��`à ã ù s6Ú§Þ ; �`à ã Ú��BÜ;à�Ú��¥à®éWÚ ãpû Þ�ßäá ãAìWã �äà]ç�Ú-Ü>Ý ì�ã ÛrÜ>Ý�à ; ß`Ü@�äà�Þ�Ú ã Ú �¥Þ�ß��äà ãAìWã Ý¶ÜiÛSò-Ü<ô ��Ú ã
ìWã Ý ã Û=�`é�ß ã �äéWß�éWÚ ãðì é�ß åãrãpìWã ö�r o Ú��rù
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úýÞ�éWßæÝ�à�áæà�� ã ßðÝ ã ÚWÞ�á ; ß ã­ìWã Ý]à�ç�Ú ã � ìWã ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú®ñ�Ý ã �æÛ ã Ý�Ý]éWÝ ã �iÚ ã �¥Þ�Ú��oí-Ü@�4ÛrÜ>Ý�à ; ß åã9ã �à�Ú ì à#CDà ì é ã Ý�Ý ã á ã Ú��[á4Ü>à��ÍíWÜ>ß[ç�ßäÞ>éWí ã ù H�ã é�Ý ã �{èRé-Ü@�äß ã Ý�à]ç�Ú ã � ìWã ÛrÜ>Ý�à ; ß`Ü4�`à�Þ>Ú �äÞ�Ú�� ì Þ�Ú�ÛµéD�`à�Ý]à�� åãrã �9ùP ã�û Ü �ÛrÞ�Ú±âÜ{í�Þ�é&C>Þ�à�ß�ß åã Ü>Ý]à�� ã ß ìWã � åã �äé ìWã �)�äé�ß�Ý�Ü ì à¶Ü>íWò�Þ�ÚWà ã ñ ìWã é - Û ã Ý]Ý�éWÝ ã �LÜ ì *äÜ>Û ã Ú�� ã � � ã �`ßäÞ>é&C ã Ú���`Þ�é+*¥Þ>éWß�� �äé�ß ì�ã �{Ý�à�ç>Ú ã � ì�ã ÛrÜ>Ý�à ; ß`Ü4�`à�Þ>Ú ì à 0�åã ß ã Ú�� ã �rù

Á�ÂSR[Â Á TÏÈ�Æ����Ò 
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 ]AÈ UaÈLÆ�Ë-Ð6Ä-È ]AÈ 
�ÊeÄ�Ë\WaÈ
9 ã ��Ûrà�Ú�è åã ÛSò-Ü>Ú��`à]Ý�Ý�Þ>Ú��§ÚRéWá åã ß¥à�� åã � ìWã � �äà]ç�Ú-Ü>é - ìWã ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú Þ�é ìWã í�ò =5�¥à�èRé ã �äÞ�Ú��

�`ß`Ü;Ú�� ûIåã ß åã � ìWã Ý¶ÜpÛIÜ;ß�� ã}ì ê åã Ý ã Û=�äßäÞ�ÚWà]èRé ã}û ß¥Þ�Ú��SÜ>Ý ã Ü>é²ÛSò�ôÜ����¥à�� ì�ã Ý ã Û=�äéWß ã}ìWã �¥Þ�ß��äà ã C�à�ÜðéWÚ ã Ý�à�Ü>à��¥Þ�Úí-Ü>ßYÛRôÜ ; Ý ã �YÞ>í��`à]èDé ã �rù 9 ã �' s>P�ß ã ÛrÞ�Ú����`ß¥éWà�� ã Ú���Ü>Ý]Þ�ß��eÝ êüÜ>áæíWÝ�à"�`é ìWã[ã �YÝ ã � ã áæí�� ì é �äà]ç�Ú-Ü>Ýzç�ß^ôÜ>Û ãâÜ�é�Ú�Ü>Ý]ç�Þ�ß¥à��`ò�á ã4ìWã E-Ý��äß`Ü>ç ã Þ�í��`à]á²Ü;Ý6ïiC�Þ�à]ßiÛSò-Ü>íWà"�`ß ã �¥éWà
C;Ü>Ú��Só�ù 9 ã �Ïß åã �äéWÝ"�SÜ@���ÏÜ>à�Ú��äàÍÞ ; � ã ÚRé��
�äÞ�Ú�� ã Ú%C�Þ = åã �<C ã ß��}Ý ã �e=5���Iâã á ãðì ê Ü>Û9èRéWà��¥à��`à]Þ�Ú®ù

2­¸ 2 � : <��ý¾�¿ A>9�¾ = :�< ¼ »���� :±¼>A>79»��
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�
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�
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9 êüÜ���� ã á ; Ý�Ü>ç ã�ìWã �%áæÞ ì éWÝ ã � �9ê ã ��� û Ü>à"�)�äéWß ì�ã é - �äà�� ã �/. 4 Ü ì ßäà ì¬ã � 4 Ü;ß�� ã à�Ý]Ý ã ù�PAÜ>Ú��2ÛSò-Ü>èRé ã
�äà�� ã ñDÝ ã á4Þ>Ú��`Ü>ç ã{ã ��� ã70@ã Û��`é åãBì Ü>Ú���éWÚ ã �äÜ>Ý�Ý ã í�ßäÞ�íWß ã ñ5�äéWß¥íWß ã ���¥éWßäà�� åãrã í�Þ�éWß åã CDà�� ã ßeÝ¶Üµí@Þ�é����äà âã ß ã ùú2Ü>ßYÜ>à�Ý]Ý ã é�ß��rñ ì�ã � ì�åã �äòRéWáæà ì à#E-ÛIÜ4� ã é�ß��'�¥Þ�Ú��[é��äà�Ý�à�� åã �eí�Þ�éWßeß åã9ì éWà]ß ã Ý ã �`Ü>é -4ì êxò%=�ç>ßäÞ�á åã �äßäà ã ù�úýÞ�éWßÛSò-Ü>èRé ã áæÞ ì éWÝ ã ñ�Ý�Ü�íWßäÞDÛ åã9ì éWß ãµì ê ã áæíWà�Ý�Ü>ç ã �äéWà"�}Ý ã Û7=DÛrÝ ã �äéWà#C>Ü;Ú��/.

8 ! ã ���`Þ =�Ü>ç ãµì é ì�ã ßäÚ�à ã ß�Ü ; �äÞ�ß ;@ã éWß�á4Þ>Ú�� åã ù
8 M�ã ��� �¥Þ�é��4ò-Ü>é�� ã � ã Ú��äà]Þ�Ú ì�ã � ã �äí-Ü>Û ã éWß��oí ã Ú ì Ü;Ú�� o áæà�ÚRé�� ã �rùn1 ã � ã ���|Ü åã � åã à�Ú����`à��äé åãÜ>íWßrâã �pÝ ã �AíWß ã á4à ã ß��AáæÞ ì éWÝ ã �rù�?mÝ%í ã ßäá ã � ì ê åã ÛrÜ>ß�� ã ßpÛ ã ß��`Ü>à�Ú�� ã �äí-Ü;Û ã é�ß��µèDé�à�Ü>éWß`Ü;à ã Ú��píWé
ã ÚWç ã Ú ì ß ã ß ìWã ��íWß¥Þ ; Ý âã á ã � ìWã ò-Ü>éD� ã � ã Ú��äà]Þ�Ú­éWÚ ãAû Þ�à�� ã áæíWà�Ý åã �rù 9 ã � ã �¥í-Ü>Û ã éWß�� � ã Ú-Ü>Ú���Ý¶Üò-Ü>é�� ã � ã Ú��äà�Þ>Ú§í ã Ú ì Ü>Ú��}Û ã ��� ã í åã ß¥à�Þ ìWã �äÞ�Ú�� ã Ú��äéWà"� ã í@Þ��äà��äà�Þ�Ú�Ú åã ���¥éWß�Ý êüÜ ; �äÞ>ß ;�ã éWß9ù

8 ! ã ���`Þ =�Ü>ç ãµìWã Ý ê åã Ý ã Û=�äßäÞ ìWã ñWí�éWà��[à]Ú����`Ü>Ý�Ý�Ü@�`à]Þ�Ú ìWã Û ã ��� ã�åã Ý ã Û=�`ß¥Þ ì�ã �äéWß{Ý ã � ã �äíWÜ>Û ã éWß��9ù
8 M�ã ��� �äÞ�é��§ò-Ü>é�� ã � ã Ú��¥à�Þ�Ú ìWã � ã �äíWÜ>Û ã éWß��9ñBíWéWà��§áæà�� ã�ã Ú íWÝ�Ü>Û ãÅìWã Û ã � ã �¥í-Ü>Û ã éWß�� �äéWß
Ý ê åã Ý ã Û=�äßäÞ ìWã ù

8 ! ã ���`Þ =�Ü>ç ãµìWã Ý êüÜ ; �äÞ>ß ;�ã éWß9ñWíWéWà��{à]Ú��SÜ>Ý]Ý¶Ü@�äà�Þ�Ú ìWã Û ã �}Ü ; �äÞ�ß ;@ã éWß �äéWß�Ý ã � ã �¥í-Ü>Û ã éWß��9ù
8 �2à - Ü@�äà�Þ�Ú ì�ã Ýëê Ü ; �äÞ�ß ;@ã éWß¬âÜiÝ¶Ü>���äßäéWÛ��`éWß ã Ü;é­áæÞ = ã Ú ìWã CDà�� ã � ì�ã í�à�Þ�Ú�� ì êüà]Ú ìWã	- Ü@�äà�Þ�Ú�ù
8 4§ã �¥éWß ãeìWã Ý¶Ü'?�âã ÛSò ã ñ ã ��� ã ��� åã Ý ã Û=�äßäà�èRé ã ù�1 ã ��� ã �����)�¥Þ�Ú�� ìYåã �`Ü>à�Ý]Ý åã � ì Ü>Ú��LÝ�Ü#� ã Û��`à]Þ�Ú��¥éWà
C;Ü>Ú�� ã ù
8 H à�Ü>é�ÛréWÚ�ÛrÞ>éWß��NîmÛrà]ßäÛ9éWà��AÚ�ê Ü>í�í-Ü>ß`Ü<ô ���6í ã Ú ì Ü>Ú��µÝ ã � ã ���pòWÜ>é�� ã � ã Ú��¥à�Þ�Ú�ñ�Þ�Ú�ß ã ÛrÞ�áæá ã ÚWÛ ã Ý ãÛ7=DÛrÝ ã ù

Ù}Ú ã²û Þ>à��µÝ ê ã áæíWà�Ý ã á ã Ú�� ã70@ã Û=�äé åã ñ�Ý ã �¬ÛIÜ;ß�� ã � �¥Þ�á4á4Ü@�äßäà�Û ã �9ñýí�éWà��ðÝ ã �ðÛIÜ>ß�� ã ��á§âã ß ã � �äÞ>Ú�� E -eåãrã �
�äéWß�Ý ã � åã Ý ã Û=�äßäÞ ìWã �9ù 9 ã á4Þ ì éWÝ ãBã ��� ã Ú��¥éWà�� ã ÛRôÜ ; Ý åã6ã � ì�åã í@Þ � åã �äéWß[éWÚ �¥éWíWí�Þ�ß��{èRéWà�í ã ßäá ã � ìWã Ý ã
�`ß`Ü;Ú��äí�Þ�ß�� ã ß9ù

9 ã �SÜ ; Ý ã Ü>é j ù j íWß åã � ã Ú�� ã Ý¶Ü ì Ü@� ãpã �{Ý ã Ý]à ã é ì�ã í�ßäÞ ì éWÛ=�äà�Þ�Ú ìWã � ì à 0{åã ß ã Ú�� ��á4Þ ì éWÝ ã �/.

Á�Â Á�ÂSR TÏÈ�
�Ë�È�
DË�
 
WÐ6Ä UaÈ�
:XÌÊ<]pÐ>UaÈ�

P6à 0{åã ß ã Ú����'� ã ��� �ðõ j r8ø �¥Þ�Ú�� ã70@ã Û��`é åã � �¥éWß�Ý ã �Yá4Þ ì éWÝ ã �[Ü)EWÚ ì�ã C åã ßäà#E ã ß�Ý ã éWß ; Þ�Ú û Þ�ÚWÛ��`à�Þ>Ú�îÚ ã á ã Ú�� ã ��Ý ã éWß[èRé-Ü>Ý]à�� åã ù
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 �Þ�é ã 1  {Þ>é ã�L
4 Þ ì éWÝ ã 9 à ã é PAÜ@� ã 4 Þ ì éWÝ ã 9 à ã é PAÜ@� ã
� 1 1 p 4 Ü>ß�� ã à�Ý�Ý ã L ÞLôé��(r p�p ö � 1 L p 4 Ü;ß�� ã à�Ý]Ý ã � éWà�Ý]Ý ã � r p�p j
� 1 1Bö 4 Ü ì ß¥à ì � éWà�Ý]Ý ã � r p�p ö � 1 L ö 4 Ü ì ßäà ì 4 Ü>ß��(r p�p j
� 1 1 r 4 Ü ì ß¥à ì !}Þ C ã á ; ß ã r p�p ö � 1 L r 4 Ü ì ßäà ì � éWà�Ú�r p�p j
� 1 1 j 4 Ü>ß�� ã à�Ý�Ý ã � Ü>Ú%CDà ã ßFr p�p j � 1 LOj 4 Ü;ß�� ã à�Ý]Ý ã L CDßäà]Ý r p�p j
� 1 1Y÷ 4 Ü ì ß¥à ì � éWà�Ý]Ý ã � r p�p r � 1 L ÷ 4 Ü ì ßäà ì H�ã í�� ã á ; ß ã r p�p j
� 1 1 o 4 Ü>ß�� ã à�Ý�Ý ã L CDßäà]Ý r p�p r � 1 L o 4 Ü;ß�� ã à�Ý]Ý ã s6Û=�äÞ ; ß ã r p�p j
� 1 1
� 4 Ü>ß�� ã à�Ý�Ý ã L ÞLôé��(r p�p r � 1 L � 4 Ü;ß�� ã à�Ý]Ý ã 4 Ü>ß��(r p�p ÷
� 1 1 l 4 Ü ì ß¥à ì P åã Û ã á ; ß ã r p�p r � 1 L l 4 Ü ì ßäà ì P åã Û ã á ; ß ã r p�p j
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1YÞ�áæá ã|åã C>Þ�èRé åã í�Ý�é���ò-Ü>é��rñLâÜµÛSò-Ü>èRé ã6û Þ�à���èRé®êxéWÚ|ÚWÞ�é,C ã Ý®Ü ; �äÞ>ß ;�ã éWß ã ���nE -eåã ñ�Þ>Ú ã70@ã Û��`é ã
ìWã é - � ã �����/.

8 Ù{Ú ã á ã �äéWß ã�ì�ã Ý�Ü�?�âã ÛSò ã .8Ý ã �ýÜ ; �äÞ>ß ;�ã éWß��rñ ; à ã ÚðèRé ã ßäà]ç�à ìWã �rñIí ã é,C ã Ú�� ì é û Ü>à"� ìWã ÛrÞ�Ú��äß`Ü>à]Ú�î
� ã �[á åã ÛrÜ>ÚWà�èRé ã �rñWÞ>é ì�ã Ý¶Ü�ç�ßäÜ CDà"� åã Ü�C�Þ>à�ß[éWÚ±Û ã ß��`Ü>à�Ú û Þ�à��äÞ�Ú�Ú ã á ã Ú��ðï C>Þ�à�ßZE-ç�éWß ã�j ù � ó�ù\s6Ú
ã	0�ã Û=�äé ã ì Þ�Ú�Û éWÚ ã á ã �¥éWß ã§ìWã Û ã ��� ã ?�âã ÛSò ã Ü>é �¥Þ�á4á ã � ìWã ÛSòWÜ>èRé ã Þ�Ú ìWã âÜ	÷�ßäÜ =>Þ�Ú��
ì à 0{åã ß ã Ú�� �%í�Þ�éWß%Ý�Ü}ç�ßäÜ>Ú ìWã ßäÞ�é ã ñ ã �BâÜ6éWÚiß`Ü�=>Þ�Ú ì Þ�ÚWÚ åã í@Þ�é�ß2Ý¶Ü}í ã �`à�� ã ß¥Þ�é ã ù�1 ã ��� ã á ã �äé�ß ãÜ­í@Þ>éWß ; é�� ìWã C åã ßäà#E ã ßðèRé ã Ýëêüà]Ú�� ã ß�C>Ü;Ý�Ý ãiã Ú��`ß ã Ý ê åã Ý ã Û=�äßäÞ ìWãÏã ��Ýëê Ü ; �äÞ�ß ;@ã éWßµÚ ã C;Ü>ß¥à ã í-Ü��
ì�ã á²Ü;ÚWà âã ß ã �äßäÞ�í#à]á4í�Þ�ß��SÜ>Ú�� ã ù 1 ã ��� ã C>Ü;ßäà¶Ü4�`à�Þ>Ú ã ���ÏéWÚ û Ü>Û�� ã éWß ìWã ÚWÞ>Ú#éWÚWà û Þ>ßäáæà�� åãæì é
ì�åã � ã Û=� ã éWß9ù

8 Ù{Ú � ã ���[òWÜ>é�� ã � ã Ú��äà�Þ>Ú �äéWßYÝ ã � ìWã é -oìWã ßäÚWà âã ß ã � åã Ý ã Û��`ßäÞ ìWã �rù&1 ã � ã ���[ò-Ü;é�� ã � ã Ú��¥à�Þ�Ú � ã ß��¬âÜC åã ßäà
E ã ß#�9êüà]Ý�Ú®ê =|Ü¬íWÜ�� ìWã Û9Þ�éWß����Nî Ûrà�ß¥ÛréWà"� � ã Ú��`ß ã�åã Ý ã Û=�`ß¥Þ ì�ã � ã �[Ü ; �äÞ>ß ;�ã éWß��rù-úýÞ�éWß[Û ã Ý¶Ü�ñ�Þ�Ú
ã Ú%C�Þ�à ã �¥éWßpÝ ã � åã Ý ã Û=�`ß¥Þ ì�ã �péWÚ ã � ã Ú��äà]Þ�ÚÅèDé�à�Ü>éWç�á ã Ú�� ã Ý]à�Ú åã Ü>à�ß ã á ã Ú��V*¥é��¥èRé®êtâÜ­Ý¶Ü � ã Ú��¥à�Þ�ÚÚ�Þ�á4à]Ú-Ü>Ý ã4ì Ü;Ú��iÝ êüÜ>ßäç>Þ�Ú®ùxP6éWß`Ü>Ú��iÝ�Ü íWò-Ü�� ã|ìWã áæÞ�Ú�� åãrã|ã Ú � ã Ú��äà�Þ>Ú®ñ2Ý ã ÛrÞ�é�ß`Ü>Ú��Ïá ã �äé�ß åã
ã ���±âÜ­í ã éÅíWßrâã �¬Û9Þ�Ú����SÜ>Ú�� ã �ðÛrÞ�ß¥ß ã �¥í@Þ>Ú ì Ü>éÅÛrÞ>éWß`Ü>Ú�� ìWã ÛSò-Ü>ßäç ã4ìWã Ý¶Ü|ÛrÜ>í-Ü>Û9à�� åãiû Þ�ß¥á åã9ã
ã Ú��`ß ã Ý ã �}í�à���� ã �}Ü>á ã Ú-Ü>Ú��{Ý¶Üiò-Ü;é�� ã � ã Ú��äà]Þ�Ú#ï q 6 ö ã � q 6 r�ó ã �}Ý¶ÜÏíWà���� ã �äà]ç�Ú-Ü>Ýëù-Ù}Ú ãµû Þ�à��Ý�Ü � ã Ú��äà]Þ�Ú�ÚWÞ�áæà�Ú-Ü>Ý ã Ü@��� ã à�Ú�� ã ñ�Ý ã Û9Þ�éWß`Ü;Ú�� �¥éWà��péWÚ ã Ý]Þ�à ã Ú)ö J  1Bù 9 ã � ã ��� ã ����C;Ü>Ý]à ì�åã �¥àÜ;éWÛréWÚ�ÛrÞ�éWß��¥î Ûrà�ß¥ÛréWà"�{Ú ã � ã íWßäÞ ì éWà"�Iñ ã �BÝ�Þ�ß��äèRé ã Ý ã �}ÛrÞ�é�ß`Ü>Ú�� � �äéWß}Ý ã � ì à 0�åã ß ã Ú�� � � ã Û=� ã éWß��
�¥Þ�Ú��{í-Ü���� åã �}Ü>é ìWã ���äÞ�é�� ìWã l p Ú L ï	�G=DíWà]èRé ã á ã Ú��}Ü>é ; Þ�éD� ìWã ö p âÜ­ö o áæà�ÚRé�� ã �Sódù
��ÚkE-Ú ìWã *¥Þ>éWßäÚ åã9ã ñ@éWÚ � ã ���Aò-Ü;é�� ã � ã Ú��¥à�Þ�ÚÀà ìWã Ú��äà�èRé ã âÜ²Û ã Ý]éWà ì�åã Ûrß¥à��6í�ß åã Û åãrìWã á4á ã Ú�� ã ���

ã	0�ã Û=�`é åã �¥éWß�Ý ã � �[ìWã ß¥ÚWà âã ß ã � åã Ý ã Û��`ß¥Þ ìWã � � ù�1 ã � ã ��� ì éWß ã �`Þ�éD� ã Ý¶Ü[ÚRéWà��rù^ú2Ü>ßýÜ>à]Ý�Ý ã éWß��rñré�Ú�� ã ��� ; Ü���� ã
û ß åã èRé ã Ú�Û ã ï	� ã ��� M � � õ j r8ø¶ó ã ���ðß åã Ü>Ý�à�� åã Ü�E-Ú ìWã C åã ßäà#E ã ß��äà�Ý ã �AÛ9Þ�ÚWÚ ã Û=� ã éWß��ðÞ�é�Ý ã �Aß åã �¥à����SÜ>ÚWÛ ã �
ìWã � åã Ý ã Û��`ß¥Þ ìWã ��Ú ã �äÞ>Ú���í-Ü�� ã Ú ì Þ�á4á4Ü>ç åã �rùf1 ã � ã ���ÍÛ9Þ�Ú��äà���� ã âÜ ã Ú%C�Þ = ã ß[éWÚ �¥à�ç�ÚWÜ>Ý��äà]ÚDé��äÞ�� � ì Ü>Ý ìWã
; Ü@��� ãpû ß åã èRé ã ÚWÛ ã �¥éWß}Ý ã ��Ý�à]ç�Ú ã � ìWã òWÜ>é�� ã � ã Ú��¥à�Þ�Ú ã �ÏâÜæá ã �¥éWß ã ß�Ý ã �äà]ç�Ú-Ü>Ý®à]Ú ì éWà"��í-Ü>ß�ÛrÞ>éWíWÝ¶Ü;ç ãÛrÜ>í-Ü>Û9à��`à û �¥éWßµÝ¶Ü|ÛrÞ�é�ÛSò ã �¥à�ç�Ú-Ü;Ý ù ��Ú	éD�`à�Ý]à��äÜ>Ú�� ìWã é -ªû ß åã èRé ã ÚWÛ ã �rñ2Þ>Ú	í ã é��µÞ ; � ã ÚWà]ßpÝ¶Ü±ÛIÜ>í-Ü;Ûrà�� åã
d=0
�(I ++I 5L3`Q�3:NY>@FHI=3�*=7a3 J�3 Q J�3 Q J�3��P3 7 J�; 63KQ[;=B��H38Q�k��Y5L3:BCI=F '3:BC38QY63��H387aJ�BC9L5L38Q80
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Absorbeur sans foisonnement

Absorbeur avec foisonnement
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ã Ú��`ß ã Ý¶ÜµíWà���� ã �äà�ç>Ú-Ü>Ý ã �ÍÝ ã �eíWà���� ã � ìWã òWÜ>é�� ã � ã Ú��äà]Þ�Ú®ù 9 ÜµÛrÞ�áæí-Ü>ßäÜ>à��¥Þ�Ú ìWã Û ã �ZC;Ü>Ý ã éWß��ÍÜ�C ã Û ìWã �ÛrÞ�éWß ;@ã � ì�ã ß åã9ûIåã ß ã ÚWÛ ã í ã ß¥á ã � ìWã4ì�åã � ã Û=� ã ßµÝ ã �píWß¥Þ ; Ý âã á ã �4ïÑÛ ã Ý�Ý]éWÝ ã �Aá²Ü;ÚWèRé-Ü>Ú�� ã �rñLß åã �äà����SÜ>Ú�Û ã �
ã Ú ì Þ>á4á4Ü>ç åã9ã �Sódù

� ��� ��� �� 	���� " � � 	 � � � � ��	 � � � " �
âL Ý�Ü5E-Ú ìWã Ý ê ã áæíWà�Ý ã á ã Ú��Iñ ìWã é - �G=Dí ã � ìWã � ã ��� � �äÞ�Ú�� ã70@ã Û��`é åã �/.�� ã ��� ��ò-Ü>éD� ã � ã Ú��äà]Þ�Ú �äéWß

�`Þ�é��¬Ý ã á4Þ ì éWÝ ã ñ�í�Þ�éWß C åã ßäà
E ã ß¬èRé®êüÜ>éWÛ9éWÚ#íWß¥Þ ; Ý âã á ã Ü�C ã Û²Ý¶Ü§òWÜ>é�� ã � ã Ú��äà]Þ�Ú�Ú®ê ã ���ÏÜ>íWí-Ü;ßäé®ñ ã �á ã �äéWß ã|ìWã ÛIÜ>íWÜ>Ûrà"� åã �9ñ �¥Þ�à�� ìWã Ý êxà�Ú�� ã ßeC;Ü>Ý]Ý ã#åã Ý ã Û=�äßäÞ ìWã îmÜ ; �¥Þ�ß ;�ã éWß|ï	� ã ��� 1 L ú L � L úeó�ñ �¥Þ�à�� ìWã �Û ã Ý]Ý�éWÝ ã �9ù 1 ã ��� ã á ã �¥éWß ã²ìWã ÛIÜ;í-Ü>Ûrà"� åã í ã ßäá ã � ì ê ã�- �äß`Ü>à]ß ã é�Ú ã C;Ü>Ý ã éWß¬áæÞ = ã ÚWÚ ã|ìWã Ýëêüà]Ú�� ã ß�C;Ü>Ý�Ý ã
åã Ý ã Û=�`ß¥Þ ì�ã îaÜ ; �äÞ�ß ;@ã éWß ã Ú­é��äà�Ý�à��`Ü>Ú��[Ý�Ü�ß ã Ý¶Ü@�äà�Þ�ÚÅï j ùü÷bó�.

����� 
 �
	

� � � ï j ùx÷Ró

9 ã � C>Ü;Ý ã é�ß�� ã�- �äß`Ü>à"� ã � ì�ã Û ã �Lá ã �¥éWß ã ��í@Þ�é�ßäßäÞ>Ú���ôã �`ß ã é��`à]Ý�à�� åãrã �®í@Þ>éWß�ÛrÞ�ß¥ßäà]ç ã ß@Ý ã ��Ú�Þ�Ú�îmé�ÚWà û Þ�ß¥á4à"� åã �ìWã Ýëêüà]Ú�� ã ß�C;Ü>Ý�Ý ã­åã Ý ã Û��`ßäÞ ìWã îaÜ ; �¥Þ�ß ;�ã é�ßµï � ó�ñWÛ9Þ�áæá ã6ã�- íWÝ�à]èDé åãµì Ü>Ú���Ý¶Ü>� ã Û=�äà�Þ�Ú±÷Wù o ùPö�ù rDù
9 ã � ã ���Z1 L ú L � L ú ã ��� ì�åãrì à åã âÜAá ã �äé�ß ã ß�Ý�Ü6ÛIÜ>íWÜ>Ûrà"� åã áæÞ = ã Ú�Ú ã�ìWã Ý êxà�Ú�� ã ßeC;Ü>Ý�Ý ãÏåã Ý ã Û=�`ß¥Þ ì�ã îÜ ; �äÞ>ß ;�ã éWß ì Ü>Ú��ÍéWÚ ã ß åã ç�à�Þ�Ú ì Þ�ÚWÚ åãrã ù 9 Üðá ã �äéWß ã ñ�ß åã Ü>Ý]à�� åãrã Ü;éoÚWà
C ã Ü>é ìWã Ý ê åã Ý ã Û��`ßäÞ ìWã ñD� ãBû Ü>à�� ã Úé��`à]Ý�à��äÜ>Ú���éWÚ  9 1eî á§âã �`ß ã âÜpéWÚ ã[û ß åã èRé ã Ú�Û ãBì�ã ö o�p � q 3 ã �eéWÚ ã Ü>áæíWÝ�à"�`é ì�ãÍìWã r 6 ù 9 Üµí�ß åã Û9à��¥à�Þ�ÚÞ ; � ã ÚRé ã Ý�Þ�ß�� ìWã Û ã ��� ã á ã �äéWß ã[ã ��� ì ê ã Ú CDà]ßäÞ�Ú r p í �)ï 9 ã ��ÛIÜ;í-Ü>Ûrà"� åã �%èRé ã Ý êxÞ�Ú�ÛSò ã ßäÛSò ã âÜ6á ã �äéWß ã ß

�äÞ�Ú��}ÛrÞ�áæíWßäà�� ã � ã Ú��`ß ã o�p�p ã �pö p�p�p í �%ó�ù
9 ÜÀá ã �äéWß ã±ìWã Ý¶ÜÀÛIÜ>íWÜ>Ûrà"� åã|ìWã �4Û ã Ý�Ý]éWÝ ã � ã ��� û Ü;à�� ã Ü;é�Ú�à
C ã Ü>é ìWã �æÛIÜ>ß�� ã � �¥Þ�áæá²Ü@�äßäà]Û ã �9ùP ã é - �G=Dí ã � ìWã á ã �¥éWß ã � �¥Þ�Ú��Bí�Þ ���äà ; Ý ã �t.-éWÚ ã á ã �äéWß ã âÜÏéWÚ ãpû ß åã èRé ã ÚWÛ ã E -�ã ïNö 4 q 3Ió�ñzÞ�é­éWÚ ãá ã �äéWß ã}ã Ú²é��äà�Ý�à��`Ü>Ú���éWÚ ; Ü>Ý�Ü =�Ü>ç ã�ã Ú û ß åã èDé ã ÚWÛ ã ù&1 ã � ì�ã é - �G=Dí ã � ì�ã á ã �¥éWß ã Þ�Ú��Yé�Ú ã í�ß åã Û9à��¥à�Þ�Ú

ì ê ã Ú%C�à]ßäÞ�Úªö p í �Yù
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ú�Þ>éWß ì�ã �2ßäÜ>à��¥Þ�Ú�� � ã ÛSòWÚWà]èDé ã �rñ;Û ã � � ã �����2Ú®êxÞ�Ú��2íWÜ���í�é|ôã �äß ãeã70@ã Û=�äé åã � �äéWß)�`Þ�é���Ý ã �Lá4Þ ì éWÝ ã �9ù
9 ã ��á ã �¥éWß ã � ì à��äí�Þ�ÚWà ; Ý ã �#�äéWß�Ý ã � ì à 0�åã ß ã Ú�� ��áæÞ ì éWÝ ã �#�äÞ�Ú�� ì�åã �`Ü>à�Ý]Ý åã � ì Ü>Ú���õ j�j øëù
�
	��
	
�
	�� � ��� ��� �
& �������

Ù}Ú ã�û Þ�à��4Ü>ß¥ßäà
C åã �|Ü>é 1
�
 !ðñYÝ ã �4á4Þ ì éWÝ ã � �¥Þ�Ú�� �äÞ>éWá4à���âÜªÚWÞ�é&C ã Ü>é�âÜ	éWÚ ã ÛIÜ>áæí-Ü>ç>Ú ã
ìWã � ã ��� �9ùVP ã � � ã �����iò-Ü>é�� ã � ã Ú��äà]Þ�Ú�âÜ ÛSò-Ü>é ì×ã ��âÜ û ßäÞ�à ì �äÞ>Ú��Ïí�ß`Ü@�äà�èRé åã �ií�Þ�éWß C åã ßäà#E ã ßièRé ã Ý ã
�äß`Ü>Ú��¥í@Þ>ß��Iñ ã �}Ý¶Ü�áæà�� ã âÜ û ßäÞ>à ì Ú®êxÞ�Ú��BíWÜ���Ûrß åã�åãðì�ã í�ßäÞ ; Ý âã á ã � åã Ý ã Û��`ßäà]èRé ã � �äé�íWíWÝ åã á ã Ú��SÜ>à]ß ã �9ùzÙ}Ú
� ã ����ÚWÞ�áæá åã M ú L�ã ���YÜ>é����äàzß åã Ü>Ý�à�� åã ùf1 ã � ã ���YÜðí�Þ�éWß ; é�� ìWã ß åã Ü>Ý�à�� ã ß�é�Ú ã ÛrÜ>Ý�à ; ß`Ü@�äà�Þ�Ú �äà�áæíWÝ]à
E åã9ã
ã �¬í ã ß¥á ã � ì ê ã	0�ã Û=�`é ã ß�éWÚ ã ÛrÜ>ß��äÞ�ç�ß`Ü;íWòWà ãÏìWã �¬Û ã Ý�Ý]éWÝ ã �oâÜ­íWß¥Þ ; Ý âã á ã � ì é	áæÞ ì éWÝ ã ù 9 ã íWß¥à�ÚWÛ9à�í ãã ��� �äà]á4íWÝ ã .>é�Ú �¥à�ç�ÚWÜ>Ý ìWã ÛIÜ;Ý�à ; ß`Ü@�äà�Þ�ÚðÛIÜ>ß¥ß åã�ã ����íWßäÞ ì éWà"��í-Ü>ß�éWÚ ã ÛrÜ>ß�� ã M ú L ñbèRéWà�*¥Þ>é ã Ý ã á§ôã á ãß^ôÞ�Ý ã èRé®êxéWÚ ã ÛrÜ>ß�� ãBìWã ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú®ù 1 ã �äà]ç�Ú-Ü>Ý ã ���Íà]Ú+* ã Û�� åã Ü>éoá§ôã á ã í�Þ�à]Ú���èRé ã Ý ã �¥à�ç�ÚWÜ>Ý-íWßäÞ ì éWà"�í-Ü;ß[Ý¶ÜiÛIÜ>ß�� ãpìWã ÛIÜ;Ý�à ; ß`Ü@�äà�Þ�Ú®ù!��Ú �¥Þ�ß��äà ã ñWÞ�Ú­á ã �äéWß ã Ü;Ý�Þ�ß��[Ý êüÜ>á4í�Ý�à��äé ìWã á²Ü - à]á²Ü>Ý ã ï��(vxw�y;ó ã �}Ý ã
� ã áæí�� ìWã á4Þ>Ú�� åãrã ï�� �<ó�ù 9 ã ��Û ã Ý�Ý]éWÝ ã �%íWßäÞ ; Ý åã á²Ü@�äà�èRé ã � �äÞ�Ú��eà ìWã Ú��`à
E åãrã � ã Ú ì�åã � ã Û=�SÜ;Ú�� ìWã � C;Ü>Ý ã éWß��ìWã �<vDw�y ã � � �ðÚWÞ>Ú�Ü@��� ã Ú ì é ã �rù

9 ã � � ã ��� � ìYåã �`Ü>à�Ý]Ý åã �[à]Ûrà�Þ�Ú�� åã � åã ß åã Ü>Ý�à�� åã � �¥éWßBÛSòWÜ>ÛréWÚ ìWã �}á4Þ ì éWÝ ã �rùKP ã � � ã ��� � ã Ú û Ü>à��äÛ ã Ü>éÞ�Ú��}í-Ü>ß}Ü>à�Ý]Ý ã éWß�� åã � åãðã	0�ã Û=�äé åã ���¥éWß �äßäÞ�à��}áæÞ ì éWÝ ã � ìWã Ý�Üæß¥Þ�é ã 1Bù 9 Ü ì�ã �äÛ9ßäà]í��`à]Þ�Ú ã �6Ý ê åã �äé ìWãµìWãÛ ã ��� ã ��� �{ÛrÞ>Ú����äà��`é ã Ú��{Ý êxÞ ; * ã � ì é±ÛSò-Ü;íWà��äß ã �äéWà#C;Ü>Ú��Iù

Á[Â Á[Â Á _ 
�
�ÈYX �>UNÒ Ö È ]AÈ�
)Ä-ÊYÐ6È�

9 ã � ì à 0{åã ß ã Ú�� �6áæÞ ì éWÝ ã �rñ-éWÚ ã¬û Þ�à�� � ã ��� åã �rñ+�äÞ�Ú��6Ü���� ã á ; Ý åã �6í�Þ�éWß û Þ�ß¥á ã ß}éWÚ ã ßäÞ>é ã ù âL Û ã �ã	0�ã �IñRà�Ý�� �¥Þ�Ú�� ì�åã í�Þ � åã �'�äé�ßYéWÚ ã �SÜ ; Ý ã�ì êüÜ���� ã á ; Ý¶Ü>ç ã ù 9 ã íWß¥à�ÚWÛ9à�í ã{ì ê Ü���� ã á ; Ý¶Ü;ç ã}ã ���YÝ ã �äéWà#C;Ü>Ú�� .

8  ã áæà�� ãAã Ú û Þ�ßäá ãAì é�áæÞ ì éWÝ ãBìWãµû Ü �ÛrÞ�Ú#âÜ4Ü@���äé�ß ã ß{Ý¶Ü ûtã ßäá ã �`é�ß ãµìWã Ý¶ÜißäÞ�é ãðã �ÏâÜÏÞ ; � ã ÚWà]ßÝ�Ü�íWß åã Ûrà��äà�Þ>Ú­ß ã èRéWà�� ã í@Þ>éWß�Ý¶Ü û Þ�ß¥á ãAìWã Ý�Ü�ßäÞ�é ã ù
8 Mýã ���{ò-Ü>é�� ã � ã Ú��¥à�Þ�Ú�ù
8 P åã í�ôÞ�� ì é­áæÞ ì é�Ý ã �¥éWß�Ý¶Ü �SÜ ; Ý ã ù
8 L íWíWß¥Þ�ÛSò ãÀì é¡á4Þ ì éWÝ ã�ìWã �|á4Þ ì éWÝ ã � ì�åã *^âÜ×Ü���� ã á ; Ý åã �9ñ ã �oà�Ú�� ã ß��äà�Þ�Ú ìWã � åã Ý ã Û��`ßäÞ ìWã � ìWã
*¥Þ>ÚWÛ=�äà�Þ�Ú	�Iù �2à - Ü@�äà�Þ�Ú ìWã �}áæÞ ì éWÝ ã � ã Ú��äß ãµã é - ù

8 Mýã ���{ò-Ü>é�� ã � ã Ú��¥à�Þ�Ú�ù
Ù{Ú ãBû Þ�à���Ý ã �YòRéWà"�ÍáæÞ ì éWÝ ã �ÍÜ���� ã á ; Ý åã �rñ�Ý�Ü �`Ü ; Ý ã}ì êüÜ���� ã á ; Ý�Ü>ç ã}ã ���ÍíWÝ¶Ü>Û åãrã �¥éWßÍéWÚ²ßäÞ��`Ü@� ã éWßÍíWéWà��áæà�� ã âÜBÝ�Ü<C ã ß��äà�ÛrÜ>Ý ã Ü)E-Ú ìWã í ã ßäá ã ���äß ã Ý êxà�Ú�� ã ß��äà�Þ�Ú ìWã Ý�Ü}ßäÞ>é ãYì Ü;Ú��%Ý ã Ûrß�=�Þ ���SÜ@�rù L í�ßrâã �2à�Ú�� ã ß��äà�Þ�Ú�ñÝ ã �[ÛDôÜ ; Ý ã � ì�ã Ý�Ü�ßäÞ�é ã �¥Þ�Ú��{ÛrÞ�ÚWÚ ã Û=� åã �BÜ>é - ÛRôÜ ; Ý ã � ì é±Ûrße=>Þ ���`Ü@�Iù
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P ã �#� ã ��� � M ú L �¥Þ�Ú�� ã	0�ã Û=�äé åã �{í@Þ>éWßnC åã ß¥à
E ã ß[èDé ã Ý ã � ì à 0{åã ß ã Ú�� ã � åã �`Ü>í ã � ìWã Ýëê Ü���� ã á ; Ý¶Ü;ç ãÚ®êxÞ�Ú��}í-Ü��{Ûrß åã�åã¬ìWã íWß¥Þ ; Ý âã á ã � �¥í åã Û9à
E-èRé ã �ÏïÑÛRôÜ ; Ý ã � � ã Û��`à]Þ�ÚWÚ åã �rùPù]ù ó�ù@Ù}ÚE� ã ��� ì�ã ò-Ü>éD� ã � ã Ú��äà�Þ>Ú ÜÜ>é����äà åã � åã ß åã Ü>Ý�à�� åã âÜiÝ¶Ü E-Ú ìWã Ýëêüà]Ú�� ã ß��`à]Þ�Ú®ù 1 ã � � ã ��� �{Þ�Ú�� åã � åã íWßäÜ@�`à]èRé åã � �äé�ß{Ý ã � ìWã é - ßäÞ>é ã �9ùKP ã �á ã �¥éWß ã � ì�ã ��ß åã �äà����SÜ>Ú�Û ã � ìWã ÛrÜ>Ý�à ; ß`Ü@�äà�Þ�Ú|ï � � w���ódñbÜ>à]Ú��äàWèRé ã�ìWã ��á ã �äéWß ã � ìWã ÛrÞ�Ú��äà�ÚRéWà�� åã Þ�Ú��eÜ>é����äà
�+012438Q 63��H387aJ�BC9L5L38Q�Q�91IGJ 5L38Q 63��H387aJ�BC9b5=38Q�Q�;=B �T3 Q��G;=3 � �H38Q\91I >.7:9�� �a63 �T3 Q�3 Q[<+>R7a38;=BCQ\<�9R;=B��G;�M F �HQ I=3V? �TFZQCQ[38IRJ <+>1Q

�T9RBCQ 5L3 � M FTI+Q�3:B�J�FH91I�0
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åã � åã ß åã Ü;Ý�à�� åã �¬Ü>é�ÚWà#C ã Ü;é ìWã � û Þ>Ú ì � ì�ã í-Ü>ÚWà ã ß ìWã �C�äß`Ü�C ã ß�� åãrã � åã �SÜ>ÚWÛSò ã � ìWã á²Ü>Ú�à âã ß ã âÜ C åã ßäà#E ã ßèDé ã Ý ã �}Û9Þ�ÚWÚ ã Û=�`à]Þ�Ú��}Þ�Ú�� åã � åã5; à ã Ú ã70@ã Û=�äé åãrã �rñ ã �BèRé®ê ã ÚÀíWÜ>ß��äà�Ûré�Ý�à ã ßrñ-à]Ý�Ú®ê =§Üæí-Ü�� ì êüà]Ú C ã ß��äà�Þ>Ú��rùú2Ü>ßµÜ>à]Ý�Ý ã éWß��9ñ+�¥éWà�� ã Ü>é - í�ßäÞ ; Ý âã á ã � ìWã Ú�Þ�Ú�îmé�ÚWà û Þ�ß¥á4à"� åãðì Ü>Ú��AÝ�Ü ì à�ß ã Û=�äà�Þ�Ú � áæà�� ã Ú åã CDà ìWã ÚWÛ ã
ì éWß`Ü;Ú��ðÝ êüÜ>Ú-Ü;Ý
=5� ãiìWã � ì Þ�ÚWÚ åã9ã � ìWã ��� ã ��� � ã Ú û Ü>à��¥Û ã Ü>é)ï C�Þ>à�ß�� ã Û=�`à]Þ�ÚÅ÷Wù o ù]ö�ùmr�ódñ ìWã �µá ã �äé�ß ã � ìWãÛIÜ>í-Ü;Ûrà�� åã �6Þ>Ú�� åã � åã¬ã70@ã Û��`é åã9ã ���¥éWß6Ý¶ÜæßäÞ�é ã5L Ü;é�ÚWà#C ã Ü;é ìWã �6ÛrÜ>ß�� ã �}á§âã ß ã �9ù 1 ã �6á ã �äéWß ã �6Ú�êüÞ�Ú��íWé	ôã �`ß ã ß åã Ü>Ý]à�� åãrã � �¥éWß�Ý¶Ü�ßäÞ>é ã 1 èRéWà�Ú®ê åã �`Ü>à���íWÝ]é��{Ü>ÛrÛ ã ���äà ; Ý ã âÜiÝ ê åã í�Þ�èRé ã ù
� 	��
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âL Ý¶Ü ì Ü4� ãeì ê Ü;é+*¥Þ�éWß ì êüòRéWà�ï � åã CDßäà ã ßxr p�p%o ó�éWÚ�� ã ����âÜ û ßäÞ�à ìµã ��� ã ÚðÛrÞ�éWß�� ìWã ß åã Ü>Ý�à��`Ü@�äà�Þ�Ú �äéWßýÝ¶ÜßäÞ�é ã 1 ì�ã � ; Þ>éWÛSòWÞ�Ú��9ùDú ã Ú ì Ü>Ú��ÍéWÚ ã í åã ßäà]Þ ì�ã[ì ê ã Ú%C�à]ßäÞ�Ú o�p *¥Þ�éWß��rñbÝ ã Û9ße=>Þ ���`Ü@� ã �eÝ ã � ì�åã � ã Û=� ã éWß��
�äÞ�Ú��{ß ã�û ßäÞ�à ì à��pïiC�Þ�à]ßhE-ç�éWß ã�j ùPö p ó�ù L E-Ú ì êüÜ>á åã Ý�à]Þ�ß ã ßYÝ ã �#�`ßäÜ>Ú�� ûtã ß������`ò ã ßäáæà�èRé ã �9ñ-Ý ã Û9ße=>Þ ���`Ü@� ã ���
ì ê Ü ; Þ�ß ì ß ã á4í�Ý�à ì êxò åã Ý]à�éWá­ù 9 ã ß ã�û ßäÞ�à ì à���� ã á ã Ú����rê ã70@ã Û��`é ãBã Úoé��äà�Ý]à��`Ü;Ú�� ì Ü;Ú��YéWÚ²íWß ã á4à ã ß
� ã áæí��ìWã Ýëê Ü�39Þ�� ã ç�Ü�3 ã é - ñ�Û9à�ßäÛ9éWÝ¶Ü;Ú�� ì Ü;Ú�� ì�ã � � ã ß¥í ã Ú��äà�Ú��µíWß åã CDé��§âÜ±Û ã � ã	0�ã �IñLíWéWà�� ì Ü;Ú��ðé�Ú � ã ÛrÞ�Ú ì
� ã áæí��|éWÚ á åã Ý�Ü>ÚWç ã ì à�íWò-Ü@�äà�èRé ã�ì ê Ü)3rÞ�� ã ù 9 ã ÛSòWÞ�à - ìWã Ýëê Ü�39Þ�� ã çbÜ�3 ã é - Ý]Þ�ß�� ìWã Ý¶Ü�íWß ã áæà âã ß ãíWò-Ü�� ã Ü åã � åã�û Ü>à�� ìWã á²Ü;ÚWà âã ß ã âÜ åã CDà"� ã ß ì ê Ü�C�Þ>à�ßAéWÚ�ß ã�û ßäÞ�à ì à���� ã á ã Ú����äßäÞ�í�ßäÜ>íWà ì�ã�ì é ìYåã � ã Û=� ã éWßèDé�àYÜ>é�ß`Ü>à"� ã Ú��`ßäÜ>à�Ú åã éWÚªç�ß`Ü ì à ã Ú�� ìWã � ã á4í åã ß`Ü@�äéWß ã à�áæí�Þ�ß��`Ü>Ú�� � � � ÷ p�� ã Ú��`ß ã4ì à 0{åã ß ã Ú�� ã �ß åã ç>à�Þ�Ú�� ì é ; Þ�éWÛSòWÞ>Ú®ùN1 ã ç>ß`Ü ì à ã Ú�� ìWã � ã á4í åã ß`Ü4�`éWß ã Ü>éWßäÜ>à��ðç åã Ú åã ß åãoìWã �¬ÛrÞ�Ú��`ßäÜ>à�Ú�� ã �¬í�Þ�é&C;Ü>Ú��Ü ; Þ>é��`à]ß�âÜÅÝ�Ü�ß¥éWí��äéWß ã±ìWã Û ã ß��SÜ;à�Ú ã �æí�à âã Û ã �9ù�Ù{Ú ã±û Þ�à��iÝ ã Ûrße=>Þ ���`Ü@�4ß ã9û ß¥Þ�à ì àðâÜÅÝ�Ü � ã áæí åã ß`Ü@�äéWß ã

� ��� ��	�� j ù]ö p 8 �� 
$"*% � 1 2 "*� � � % � 1 ��� 1 ���0 � 1 �50 � ���$��/ % � 0 "*� �#+-1���/ ��2 	 ���0 ��� 1 ��/ � "*�50#(���/
0�� 1 0 ���/2��� 1 ��� 1 % � 1 ��� 1 ���0 � 1 �50 �5����/��D0 ��2� 1 ��05%&��/'��2 	 ���0 ��� 1 ��/�/2"*�,� ��/ 1 0 ���/2��� 1 ��/�/��505% � 0 "*�3�#+ 1
��/
��2 	 ���0 ��� 1 ��/ 1 � �4/2��/'�$�E0 � � 0 "42 ��2�/�/2������� 1 
 1 � �4/2� 8����*����/2� 1,�52�/'��2 1 � �4/�2$.#�3��/2"*� 1 2��,��2$.#� ��2��/ �$+

ìWã Ýëê Ü>ß¥ç�Þ�Ú±Ý�à]èRéWà ìWã ñ-Û ã Ý�éWàHîmÛrà ã ���}íWéWß¥ç åãðì�ã �äÞ>Ú�ò åã Ý�à�é�á§ñ ã �Bß ã áæíWÝ�à ì ê Ü>ß¥ç�Þ�Ú§Ý�à�èRéWà ìWã ùWÙ}Ú � ã ��� ìWãò-Ü>é�� ã � ã Ú��äà]Þ�Ú ß åã Ü>Ý]à�� åã í ã Ú ì Ü;Ú��BÝ ã ß ã á4íWÝ]à����`Ü>ç ãpì é�Ûrße=>Þ ���`Ü@�pÜæí ã ßäáæà�� ìWã á ã ���`ß ãµã Ú åã CDà ìWã ÚWÛ ã
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Ý�Ü�ÛrÞ�ß¥ß åã Ý�Ü@�`à]Þ�Ú ã Ú��äß ã Ý êüÜ>íWíWÜ>ßäà"�`à�Þ>Ú ìWã íWß¥Þ ; Ý âã á ã � ìWã ò-Ü>é�� ã � ã Ú��äà]Þ�Ú ì Ü>Ú���éWÚ ã 39Þ�Ú ãpã ��Ýëê Ü>ß¥ßäà#C åã9ã
ì é#Ú�à
C ã Ü>é ì êüÜ>ß¥ç�Þ�Ú#Ý�à]èRéWà ìWãæì Ü>Ú���Û ã ��� ã 3rÞ�Ú ã ùN1 ã �iíWßäÞ ; Ý âã á ã �9ñ2Ü;íWí-Ü>ßäÜ>à���� ã Ú�� ã ��� ã Ú��`à ã Ý�Ý ã á ã Ú��
ì Ü;Ú��ðÝ ã �µá4Þ ì éWÝ ã ���äà"�`é åã � ì Ü>Ú��¬Ý�Ü­íWÜ>ß��äà ã �äéWí åã ßäà ã éWß ã²ìWã Ý¶Ü±ßäÞ>é ã ñ ã �¬Ü>é -ªã�- �äß åã á4à"� åã �²ïSâÜ±í ã �`à"�
ã �Aç�ß`Ü;Ú ì  ódù�Ù{Ú ã�û Þ�à��BÛ ã � ã ��� ã70@ã Û��`é åã ñ�Ý¶Ü � ã Ú��¥à�Þ�Ú ã ���pÜ>é�ç�á ã Ú�� åãrã ç>ß`Ü ì é ã Ý�Ý ã á ã Ú��V*¥é��äèRé®ê/âÜ±Ý�Ü
� ã Ú��¥à�Þ�ÚÏÚWÞ�áæà�ÚWÜ>Ý ã ù 9 ÜOE-ç�éWß ã j ùPö�ö ìYåã �`Ü>à�Ý]Ý ã Ý ã � ì à 0{åã ß ã Ú�����íWßäÞ ; Ý âã á ã � ìWã ò-Ü>é�� ã � ã Ú��äà�Þ>Úæí�ß åã � ã Ú�� �
�¥éWß�Ý¶Ü�ßäÞ>é ã 1�Ü>íWßrâã ��éWÚ ã � ã á4Ü>à�Ú ãpìWã � ã ���iâÜiÝ¶Ü � ã Ú��¥à�Þ�Ú­ÚWÞ�áæà�ÚWÜ>Ý ã ù

�������
	�� j ùPö�ö 8�� 0 "$(#% 6������/'� � � �$� 1 � 1 ����/�2 "*��1 0 ���/2��� 1 /�/��50 % � 0 "*�3��� ��1 0 6��/5�/�0��/2������2��0� � �
1 ��/ 1 /2"*��/-% � � �$� 1 � 1 ����/�2 "*� �0"*�>2��,�$%&�#+ � � 0 "*� 8 � /2"*� 1 0 � 1 0 ���/2��� 13���/�%&��/ 1 0�"$(#%=6������/�/��50�� �0� � � � �
� � % � ���%&� ��1 0 "#� � 
����	��"*���
��� ��� � 1 ���)�0"42<0
� %&��/ 1 0�"$(#%=6������/ /��D0 %&��/'� ����
 � � � ��/#+

2±¸�� � :�<>9 7@A�� = :�<

9 Ü�ÛrÞ�Ú����`ß¥éWÛ=�äà�Þ�Ú ìWã �[á4Þ ì éWÝ ã � ì�ã � ìWã é - ßäÞ>é ã � ì é±ÛrÜ>Ý�Þ�ß¥à�á§âã �äß ã­åã Ý ã Û=�`ß¥Þ�á4Ü>ç�Ú åã �`à�èRé ã(; Þ>é�îÛSòWÞ>Ú§Ü åã � åã á ã Ú åã9ã âÜ ; à ã Ú®ñ ìWã á­ôã á ã èRé ã Ýëêüà]Ú�� åã ç�ßäÜ@�`à]Þ�Ú ìWã Û ã � ìWã é - ß¥Þ�é ã � ì Ü>Ú��[Ý ã éWßÍÛ9ße=�Þ����SÜ4�Iù
9 ã � ì à 0�åã ß ã Ú�� � � ã ��� � ã70@ã Û=�äé åã �#�äÞ�é��YÜ>éoÝ]Þ�ÚWç ìWã Ý�ÜðÛrÞ>Ú����äßäéWÛ��`à�Þ>Ú ã � ìWã Ýëêüà]Ú�� åã ç�ßäÜ@�`à]Þ�ÚÏÞ�Ú��Yí ã ß¥á4à��ìWã Ý�à]á4à"� ã ßYÝ ã ÚWÞ�á ; ß ãðì�ã íWßäÞ ; Ý âã á ã �rù�ú�Þ�é�ßBÝ¶ÜÏßäÞ>é ã 1Bñ�èRéWà2Ü åã � åã � ã ��� åã9ã�ì Ü>Ú��BÝ êüÜ>ß¥ç�Þ�Ú­Ý�à�èRéWà ìWã ñÝ ã ÚWÞ�á ; ß ãÏìWã ÛrÜ>Ú-Ü>é - âÜ­íWß¥Þ ; Ý âã á ã � ã ��� ì�ã ö�ù o�� ù ��ÚªÛ ã èRéWà�ÛrÞ�Ú�Û ã ß¥Ú ã Ý�Ü|ò-Ü>é�� ã � ã Ú��¥à�Þ�Ú�ñýÝ�Üá4Ü=*¥Þ�ß¥à�� åãµìWã �6íWßäÞ ; Ý âã á ã � ã �����äà"�`é åã9ã �äéWßAÝ ã � ; Þ�ß ì �Ïï`âÜoí ã �`à�� ã �Bç�ß`Ü>Ú ì  ódñ ì Ü;Ú�� ìWã �>39Þ�Ú ã �6ÚWÞ�Ú
ì�åã9ì à åã9ã âÜ ìWã Ý¶Ü�íWò%=5�äà]èRé ãðì�ã íWß åã Ûrà��¥à�Þ�Ú�ù H�ã é�Ý�éWÚ ìWã Û ã �}íWß¥Þ ; Ý âã á ã � ìWã ò-Ü;é�� ã � ã Ú��¥à�Þ�Ú±ÛrÞ>ÚWÛ ã ßäÚ ãéWÚ � ã Û�� ã éWß'�`Þ>é�� ã Ú��äà ã ßAïÑÝ ã � ìWã é -4û Ü>Û ã � ì�ã Ý ê åã Ý ã Û=�äßäÞ ìWã ódùDú�Þ�éWß�Ý ã �ÍÜ>é��äß ã �rñ�� ã éWÝ ã éWÚ ã}û Ü>Û ã ï q 6 ö



� � �����	��

�����
��������������

����������������� ����!�#"%$&�('��)$&�+*,���

Þ�é q 6 r�ó�Ú ã|û Þ�ÚWÛ��`à]Þ�ÚWÚ ã í-Ü��9ñ ã � ìWã �4íWßäÞDÛ åã9ì éWß ã � ìWã Û9Þ�ßäß ã Û��`à�Þ>Ú ã�- à���� ã Ú��²í�Þ�éWßÏÛ ã ç ã ÚWß ã­ìWãíWßäÞ ; Ý âã á ã ï C>Þ�à�ß�� ã Û��`à�Þ>Ú§÷Wùx÷Wùmr�ó�ù
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* ÊZX XÌÒVWaÄ-È
�z,/. �µ=�1����z=�1>©p?r°����L1>��©p©9=�?���1;©A791;©S79©p3�=	«§�-3�=���1! ),A,6,A,B,A,6,A,6,A,6, �" 
�z,P� #i1>©d:^?I�$�@79�����	3�1;©p7�1;©d7�©p©�=@?¬��1>©µ«§�-3�=���1;©A3�14©@51;?I��1 ,A,B,A,6,A,6,A,6, �" 
�bFxw>FHG yzVd��cA\>XDgRkUVd�%XbV��>nVSKNMUV�F�F�F{F[F�F�F[F�F�F{F[F�F�F[F�F�F[F{F�F�F[F�F�F �I�
�bFxw>Fxw y�jpkPMUs^ObVÍZ�j<MP�aQ`Vdj<giVS_�kHVÍ�&%>�m_SlVdcAVBX-fhj<QSu>gRMH�aMU_aMH\^O�F[F�F�F[F{F�F�F[F�F�F ��G
�bFxw>FxE yzV{Q`K'%<\^�m_ajI_ F{F[F�F�F[F�F�F{F[F�F�F[F�F�F{F[F�F�F[F�F�F[F{F�F�F[F�F�F �r�
�bFxw>F�� yLf nVdkUVdQ`_mKa\^ODMHu;gRVAF[F�F�F[F�F�F{F[F�F�F[F�F�F{F[F�F�F[F�F�F[F{F�F�F[F�F�F �<�
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L E-Ú ìWã èRé-Ü>Ý]à
E ã ß6Ý ã �6á4Þ ì éWÝ ã � ì�ã � åã ß¥à ã�ì�ã Ý¶Ü²ß¥Þ�é ãiì é�ÛIÜ;Ý�Þ�ß¥à�á§âã �`ß ã�åã Ý ã Û=�`ß¥Þ�á4Ü>ç�Ú åã �`à�èRé ã ñ
ìWã � � ã ��� � ã Ú û Ü>à��äÛ ã Ü>é Þ�Ú�� åã � åã�ã	0�ã Û=�`é åã � �¥éWß �`ß¥Þ�à��|áæÞ ì éWÝ ã � ìWã Ý¶Ü#ßäÞ>é ã 1 ì é ÛIÜ;Ý�Þ�ß¥à�á§âã �`ß ã
åã Ý ã Û=�`ß¥Þ�á4Ü>ç�Ú åã �`à�èRé ã ; Þ�éWÛSòWÞ�Ú�ù 1 ã � � ã �����|ÛrÞ�Ú��äà���� ã Ú��ªâÜ ã Ú%C�Þ = ã ß �äéWß|Ý ã ÛIÜ;Ý�Þ�ß¥à�á§âã �`ß ã±ìWã �|í-Ü;ßNî
�`à�Û9éWÝ ã � ì ê åã Ú ã ß¥ç�à ã ÛrÞ>ÚWÚRé ã ñ ã �ÀâÜ�á ã �äéWß ã ßæÝ¶ÜÀß åã í@Þ�Ú�� ã�ì é ì�åã � ã Û=� ã éWßrù L C;Ü>Ú�� ìWã íWß åã � ã Ú�� ã ß²Ý ã �Ü>Ú-Ü>Ý#=D� ã �[ß åã Ü>Ý]à�� åã9ã �#�¥éWß[Û ã �[á4Þ ì éWÝ ã �9ñ�ÚWÞ�é��Íß ã C�à ã Ú ì ßäÞ�Ú�� ; ßäà âã C ã á ã Ú�� �¥éWß[Ý ã �'� ã �����[ÛrÞ�Ú ì éWà������äéWßÝ ã áæÞ ì éWÝ ã�ìWã íWß åã � åã ßäà ã ù%PAÜ>Ú��2éWÚ ã � ã ÛrÞ�Ú ìWã í-Ü>ß��äà ã � ã ßäÜAíWß åã � ã Ú�� åãrã éWÚ ã[ìWã �äÛ9ßäà�íD�`à�Þ>Ú ìWã � � ã �����
�äéWßÝ ã �ýáæÞ ì é�Ý ã � ìWã � åã ßäà ã ñ^íWéWà��YCDà ã Ú ì ßäÜ}Ý¶Ü ìWã �äÛrß¥à�í��äà�Þ�Ú ìWã Ý êüÜ>Ú-Ü>Ý#=5� ã�ã ��Ý¶Ü�íWß åã � ã Ú��`Ü@�`à]Þ�Ú ì�ã �2ß åã �¥éWÝ��`Ü@� �Þ ; � ã ÚRé��rù&1 ã �eß åã �äéWÝ"�SÜ@�����¥Þ�Ú��YÜ;é����¥à�ß åã �¥éWá åã � ì Ü;Ú��}õ j ÷;ø ù PAÜ>Ú��eé�Ú ã}ì�ã ßäÚ�à âã ß ã íWÜ>ß��äà ã ñ>Û ã ß��SÜ>à]Ú�� ìWã �ß åã �¥éWÝ��`Ü@� ��Þ ; � ã ÚRé�� �¥éWß�Ý ã � ì Þ�ÚWÚ åã9ã � �äÞ�Ú���ÛrÞ>á4í-Ü;ß åã �{Ü�C ã ÛpÝ ã �[ß åã �¥éWÝ��`Ü@� � ì êxéWÚ ã �äà]á�éWÝ�Ü@�`à]Þ�Ú ; Ü@� åãrã
�äéWß����
	���
��zù
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1YÞ�áæá ã�ì�åã Ûrßäà"� ì Ü>Ú��|Ý ã ÛSò-Ü;íWà��äß ã r�ñ ìWã � � ã �����­Ü C;Ü>à ã Ú�� åã � åã íWßäÜ@�`à]èDé åã � ã Ú ö ����$ �äé�ß|Ý ãá4Þ ì éWÝ ã|ìWã íWß åã � åã ß¥à ã Þ�é×á4Þ ì éWÝ ã p õ j o ñ j �8øëù 1 ã áæÞ ì éWÝ ã)åã �SÜ;à�� åã èRéWà]í åã±ìWã Ý¶Ü �`Þ@�SÜ>Ý]à�� åã²ìWã Û ã �Ü ; �äÞ>ß ;�ã éWß��rñ�á4Ü>à��rñ-í�Þ�éWß ìWã �}ß`Ü>à��äÞ�Ú�� ìWã á²Ü>Ú�èDé ãðì ê åã Ý ã Û��`ßäÞ ìWã � ì éWßäÜ>Ú��6Ý ã áæÞ�Ú��SÜ;ç ã ñzÝ¶ÜÏç�ßäÜ>Ú ìWãßäÞ�é ã Ú�ê åã �SÜ>à"� åã èRéWà�í åãrã èRé ãpìWã Ý¶Ü�áæÞ�à"�`à åã{ìWã � ã � åã Ý ã Û=�äßäÞ ìWã �µïtÝ¶Ü��äÞ��SÜ>Ý]à�� åã í�Þ�éWßÍÝ�Ü�í ã �`à�� ã ßäÞ>é ã ódñ ã �
ìWã Ú�Þ�á ; ß ã é - í�ßäÞ ; Ý âã á ã � åã �SÜ>à ã Ú���íWß åã � ã Ú����iïtíWßäÞ ; Ý âã á ã � ì�ã òWÜ>é�� ã � ã Ú��¥à�Þ�Ú­ÚWÞ��`Ü>á4á ã Ú��Só�ù

9 ã � åã �`é ìWã � ã	0�ã Û=�`é åãrã �
�¥éWß�Ý¶Ü ì à¶Ü>í�òWÞ�ÚWà ã ï C>Þ�à�ß2Ü>ÚWÚ ã�-�ã L ã �{õ j�� ø¶ó�Þ�Ú��2í ã ßäáæà�� ì�ã ÛrÞ�Ú����SÜ@� ã ßèDé ã Ý�Ü ì à¶Ü>í�òWÞ�ÚWà ã à�Ú ì é�Û=�`à#C ã�ì Ü>Ú��ýÝ ã ��Û9Þ�á4íWÜ>ß��äà�á ã Ú�� � H r ã � H,j|åã �SÜ>à"��à�áæí@Þ>ß��SÜ;Ú�� ã ï ì à¶Ü>íWò�Þ�ÚWà ã í�à�ÛâÜ{íWà]Û ìWã Ý êxÞ�ß ì ß ã�ìWã ÷ !�ã Ú��`ß ãeìWã é - Û ã Ý�Ý�é�Ý ã � ìWãZH r�ó�ù H éWà�� ã âÜ[Û ã �ýÛrÞ�Ú����SÜ@�`Ü@�`à]Þ�Ú��9ñ ìWã �ýÛSò-Ü>Ú�ç ã á ã Ú�� �Þ�Ú�� åã � åã Þ�í åã ß åã � ì Ü>Ú���Ý ãYìWã ���äà�Ú ìWã � åã Ý ã Û=�`ß¥Þ ì�ã �rñ ã � ìWã Ý ê åã Ý ã Û��`ßäÞ>ÚWà�èRé ãYû ß¥Þ�à ì�ã ïÑÛrÜ>ß�� ã �
�äÞ�áæá4Ü@�`ß¥à�Û ã �
ã �ðÛIÜ>ß�� ã �µá§âã ß ã �Só ìWã �µáæÞ ì é�Ý ã � ì�ã íWß¥Þ ì éWÛ=�äà�Þ�Ú®ù � ß8ôÜ;Û ã âÜ­Û ã �ðÜ>á åã Ý�à]Þ�ß`Ü4�`à�Þ>Ú��rñ�Û ã ��� ãæì à�Ü>íWòWÞ�Ú�à ãã ���Íá²Ü>à]Ú�� ã ÚWÜ>Ú���à]Ú ûIåã ß¥à ã éWß ã âÜ4ö ! ù�ú2Ü>ßYÜ>à�Ý]Ý ã éWß��9ñ ì é û Ü>à"� ì êüé�Ú ã áæà�� ã âÜµÝ¶Üpá²Ü���� ã à�Ú��¥é @ �`Ü>Ú�� ã �äéWßÝ ã �[ÛrÜ>ß�� ã � �äÞ>á4á4Ü@�`ß¥à�Û ã �rñ�Ý ã �[à�Ú ì é�Û=�SÜ;ÚWÛ ã � ì�ã ��Û ã Ý�Ý�é�Ý ã � ì é±ÛrÞ�áæí-Ü>ß��`à�á ã Ú�� H r�á ã �äéWß åãrã � �äé�ß[Û ã �ÛIÜ>ß�� ã � åã �SÜ>à ã Ú�� �äßrâã � ì à 0{åã ß ã Ú�� ã ��Ü>é -¬ã	- �`ß åã áæà�� åã �rù>Ù}Ú ã ÛrÞ�ÚWÚ ã Û=�äà�Þ�Ú ì�ã á²Ü@��� ã Ü ì Þ�ÚWÛ åã � åã ßäÜ=*¥Þ�é�� åãrã
�äéWß{ÛSò-Ü>èRé ã ÛIÜ>ß�� ã �äÞ>á4á4Ü@�`ß¥à�Û ãBã � �¥éWß�ÛSò-Ü>èRé ãÅåã Ý ã Û=�`ß¥Þ ì�ã Ü)E-Ú ì êüé�ÚWà û Þ�ß¥á4à�� ã ßÍÛ ã �{à]Ú ì éWÛ��SÜ>Ú�Û ã �9ù

��ÚÏÞ�é��äß ã ñ>Ý êüÜ>Ú-Ü>Ý#=D� ãÍìWã Û ã � � ã ��� �eÜ6í ã ß¥á4à�� ìWã á ã �äé�ß ã ß�Ý ã � � ã ßäá ã � ì�ã ; ßäéWà"� ã � ì ê åã ÛSò-Ü>Ú��`à]ÝPîÝ�Þ�ÚWÚWÜ>ç ã�ìWã Ý�Ü²ß åã �äÞ�Ý]é��`à]Þ�Ú ã Ú åã Ú ã ß¥ç�à ã¬ã � ìWã áæÞ�Ú��`ß ã ß6Ý ã éWß ; Þ�Ú�Ü;ÛrÛrÞ>ß ì Ü�C ã ÛæÝ ã ���¥í åã Û9à
E-ÛrÜ@�`à]Þ�Ú��õh÷ p ñ�÷Wö�ø ù ! åã Ü;ÚWá4Þ>à�Ú��9ñ ì é û Ü;à�� ìWã �AíWß¥Þ ; Ý âã á ã � åã C�ÞDèDé åã �AíWÝ]é��Bò-Ü;é��Iñ@éWÚ ã	åã �äé ìWã�ì�ã Ý êxéWÚWà û Þ�ßäáæà�� åã
�äéWß{Ý ã áæÞ ì éWÝ ã �äÞ�é�� ã Ú��äà ã ß{Ú�ê ÜiíWéªôã �äß ãpã70@ã Û��`é åã9ã ù
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�BÂSR[Â�Q TÏÈ�
 XÌÊ ]pÐ>UNÈ�
 ]AÈ 
6ÔÈLÄKWNÈ
�-Þ�ß�� ìWã � ã Ú�� ã à]ç�Ú ã á ã Ú����ÍÞ ; � ã ÚRé����¥éWßÍÝ ã áæÞ ì é�Ý ã p ñ�Ý ã � ì à 0{åã ß ã Ú�� ã �Íá4Þ ì à#E-ÛIÜ@�äà�Þ�Ú�� �¥éWßYÝ ã �

åã Ý ã Û=�`ß¥Þ ì�ã � ã �ýÝëê åã Ý ã Û��`ß¥Þ�ÚWà�èRé ã%û ß¥Þ�à ì�ã Þ�Ú�� åã � åã�ã	0�ã Û=�`é åãrã � �äéWßLÝ ã ��áæÞ ì é�Ý ã � ìWã � åã ß¥à ã ù^ú2Ü>ßýÜ>à]Ý�Ý ã éWß��9ñ9Ý ã �íWßäÞDÛ åã9ì éWß ã � ìWã Û9Þ�Ú��`ß^ôÞ�Ý ãeìWã èRé-Ü;Ý�à�� åã �äéWß%Ý ã �ýá4Þ ì éWÝ ã �ýí ã Ú ì Ü>Ú��2Ý ê ã áæíWà�Ý ã á ã Ú��LÞ�Ú�� åã � åã ß ã Ú û Þ>ßäÛ åã9ã �/.
8:9 ã � ã �äí-Ü>Û ã éWß��ÏèDé�àYí�Þ�éWß¬Ý ã áæÞ ì éWÝ ã p Ü�C;Ü>à ã Ú���éWÚ ã ���`ß¥éWÛ=�äéWß ã �¥Þ�éWíWÝ ã ñ�Þ�Ú���á4Ü>à�Ú�� ã Ú-Ü>Ú��éWÚ ã ���äßäéWÛ��`éWß ã ß¥à�ç�à ìWã èRéWà û Ü>Û9à�Ý�à"� ã Ý ã é�ß[í@Þ �¥à��äà�Þ�ÚWÚ ã á ã Ú��



��� ���F���e�	�����&�e�#��� �&� �n�!� �e� � �!$f�(
#���h�����&$,

� �A�,� �,������#� ���

8 1 ã � ã �äí-Ü>Û ã éWß����äÞ�Ú��'�e=5��� åã á4Ü@�`à]èDé ã á ã Ú��'� ã ��� åã �ðâÜðò-Ü>é�� ã � ã Ú��äà]Þ�ÚoÜ�C;Ü>Ú�� ã á4í�à�Ý ã á ã Ú��6ï<� ã ���âÜiéWÚ ã � ã Ú��¥à�Þ�Ú­íWÝ]é�� åã Ý ã C åãrã èRé ã Ý¶ÜC� ã Ú��äà]Þ�Ú±ÚWÞ�áæà�Ú-Ü>Ý ã ódù
8 1YòWÜ>èRé ã ç�Ü>í ã ��� � ã ��� åã Ü;íWßrâã � ã á4í�à�Ý ã á ã Ú�� ã Ú­é��`à]Ý�à��`Ü>Ú��[Ý ã �#� ã Ú��äà]Þ�Ú���ÚWÞ�áæà�ÚWÜ>Ý ã �rù

� ß8ôÜ>Û ã âÜ|Û ã �ðÜ>á åã Ý]à�Þ�ßäÜ@�`à]Þ�Ú��rñzÝ ã ÚWÞ�á ; ß ãiìWã íWßäÞ ; Ý âã á ã � ìWã ò-Ü>é�� ã � ã Ú��¥à�Þ�Ú �¥éWßpÝ ã �AáæÞ ì éWÝ ã � ìWã
� åã ßäà ã � ã ��� åã � ã Ú û Ü>à��äÛ ã Ü>é ã Ú r p�p ö9î�r p�p r ã ��� ;@ã Ü>éWÛrÞ>éWí�áæÞ�à�Ú��[à�áæí@Þ�ß��SÜ>Ú��[èRé ã �äé�ß}Ý ã áæÞ ì éWÝ ã p ù
9 ã ; é��pí�ßäà�Ú�Ûrà�íWÜ>Ý ì�ã ��� ã ��� � ã Ú û Ü;à��äÛ ã Ü>é �¥éWßpÝ ã �6á4Þ ì éWÝ ã � ì�ã � åã ß¥à ãiã ��� ì Þ�ÚWÛ ì�ã ß ã ç�Ü>ß ìWã ßAÝ ã éWßéWÚ�à û Þ�ß¥á4à"� åã ñ ã � ì ê ã Ú ì�åã9ì éWà�ß ã Ý ã � ã ß¥á ã ÛrÞ�Ú����SÜ;Ú�� ìWã ß åã �¥Þ�Ý�é��äà�Þ�Ú ã Ú åã Ú ã ßäç�à ã ù ?mÝ�� ì Þ�à#C ã Ú��¬Ü>é����äàí ã ß¥á ã ���`ß ã§ì�ã C åã ß¥à
E ã ß²èRé ã Ý ã �4á4Þ ì éWÝ ã � ã áæíWà�Ý åã � �äéWß4Ý ã � ìWã é - Ý�à ã é -×ì êüÜ���� ã á ; Ý¶Ü>ç ã Þ�Ú�� ìWã �í ã ß û Þ�ßäá4Ü>ÚWÛ ã � �äà�áæà�Ý�Ü>à�ß ã �9ù���Ú ã70@ã �rñ��äéWß�Ý ã �
�`ß¥Þ�à���áæÞ ì éWÝ ã �rñ ìWã é - �¥Þ�Ú�� ìWã �YáæÞ ì éWÝ ã �eá4Ü>ß�� ã à]Ý�Ý�Ü>à��ï[�Z1 1 p ã �\� 1 1 o ódñ ã �LÝ êüÜ>é��äß ã�ã ���ýá²Ü ì ßäà]Ý âã Ú ã ï�� 1 1Bö^ódù+�Z1 1 p Ü åã � åã Ý ã íWß ã áæà ã ß ì�ã � �`ß¥Þ�à��®áæÞ ì éWÝ ã �
� ã ��� åãÏã Ú û Ü>à��¥Û ã Ü;é®ù 9 ã � ã ��� �rê ã ��� ì�åã ßäÞ>éWÝ åãiì é�ß`Ü>Ú��µÝ ã áæÞ�à�� ì ê L Þ�ôé�� r p�p ö�ñ ã ���`ß¥Þ�à���� ã á4Ü>à�Ú ã � ìWãíWß¥à�� ã}ìWã}ì Þ�ÚWÚ åãrã �[Þ>Ú�� åã � åãBã70@ã Û��`é åã9ã �9ù�� 1 1BöAÜ åã � åã � ã ��� åã èRé ã Ý�èRé ã � *¥Þ>éWß��eíWÝ�é����SÜ;ß ì ï H�ã íD� ã á ; ß ãr p�p ö^ó�ñ�èRé-Ü>Ú��æâÜ � 1 1 o ñ��äÞ>ÚE� ã ��� �9ê ã ��� ìYåã ß¥Þ�éWÝ åãAã Ú��`ß ã54 Ü>à ã � � éWà�Ú�r p�p r�ù

9 ã}ì�ã ßäÚ�à ã ßeí�Þ�à�Ú���à�áæí@Þ�ß��SÜ>Ú��6âÜ��äÞ�é�Ý�à�ç>Ú ã ß ã ���ÍèRé ã í-Ü>ßäáæàzÝ ã �
�äßäÞ�à���áæÞ ì éWÝ ã � � ã ��� åã �rñ!�Z1 1 pã �	�Z1 1Bö �äÞ�Ú��­Ý ã � ìWã é - íWß ã á4à ã ß��|áæÞ ì éWÝ ã � ã áæíWà�Ý åã �9ù 1YÞ�áæá ã Ý�Ü�èRé-Ü>Ý�à"� åãÀìWã Ýëê ã á4íWà]Ý ã á ã Ú��
�9ê Ü>á åã Ý]à�Þ�ß ã Ü�C ã Û�Ý ã � ã áæí�� ã �|Ý ê ã	- í åã ßäà ã ÚWÛ ã ñÍÛ ã � ìWã é - á4Þ ì éWÝ ã �4íWß åã � ã Ú�� ã Ú���í�Ý�é�� ì�ãÀìYåã9û Ü>éD� �Ý]Þ�ÛrÜ>é - èRé ã Ý ã �}á4Þ ì éWÝ ã � �äéWà#C>Ü;Ú����/.tsAÚ�í ã é��6í-Ü;ß ã	-�ã á4íWÝ ã �¥Þ�éWÝ�à]ç�Ú ã ß{èRé®ê ã Ú%CDà�ß¥Þ�ÚÀéWÚ �äà ã ß�� ìWã �íWß¥Þ ; Ý âã á ã �µò-Ü>é�� ã � ã Ú��¥à�Þ�Ú ï � �¥éWß r $ ópíWß åã � ã Ú�� �§âÜ­ÛSò-Ü>é ì �¥éWßµÝ ã � ìWã é - ß¥Þ�é ã �¬íWß¥Þ�CDà ã ÚWÚ ã Ú�� ìWãÛ ã �¬áæÞ ì éWÝ ã �rùY1 ã ��� ã ÛrÞ�Ú����SÜ4�SÜ@�äà�Þ�Ú ã ��� ã Ú�ÛrÞ�ß ã ÛrÞ>Ú&E-ßäá åãrã Ý�Þ�ß��äèRé ã Ý êxÞ�ÚÅß ã ç�Ü>ß ìWã Ý ã ÚWÞ�á ; ß ãæìWãíWß¥Þ ; Ý âã á ã � ìWã ò-Ü>éD� ã � ã Ú��äà]Þ�Ú�âÜ û ß¥Þ�à ì ïiC�Þ�à]ßhE-ç�éWß ã j ù]ö�ö<ó�ù

�}ÂGRÍÂSR TÏÒ UeW ÖZ[ È�ÉdÒVW 
�Æ�ÈLÒ�Ð�È®Ë UaÈ 
�� 
RËLÓÈYXÌÈ ]ÏÎtÒ�Æ�Ø{Ð>W�
&WmË WaÊ [
9 ã � � ã ��� � ã Ú û Ü>à��äÛ ã Ü>é �äéWß�Ý ã �eáæÞ ì é�Ý ã � ìWã � åã ßäà ã}ì é²ÛrÜ>Ý�Þ>ßäà�á­âã �äß ãoåã Ý ã Û��`ßäÞ>á²Ü>ç>Ú åã �äà�èRé ã ; Þ>é�îÛSòWÞ>Ú � ã �äÞ�Ú�� ì�åã ßäÞ�é�Ý åã � �¥éWß%Ý�Ü6Ý�à�ç>Ú ã�ì�ãÍû Ü>à��¥Û ã Ü;é q �Aà����äé ã[ì é H ú H ïiC�Þ�à]ßDE-ç�éWß ã ÷WùPö^ó ì Ü>Ú���Ý¶ÜF39Þ�Ú ãÚWÞ>ß ì	ì é 1
�
 !µù 9 ã �¬íWß¥Þ��`Þ�Ú���Ü>Û9Û åã Ý åã ß åã �¬íWÜ>ßðÝ ã H ú H *¥é��äèRé®ê/âÜ éWÚ ã�åã Ú ã ßäç�à ã4ì�ã ÷ o)p � ã76 �äÞ�Ú��
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µ
DUMP

π

CRYOSTAT

BC4BC1

Chambres a faisceaux : BC1, BC2, BC3, BC4

FAISCEAU

Sc1 Sc Sc

πScintillateurs : Sc1, Sc2, Sc3, Sc  , Sc    µ

BC2 BC3

Sc2 Sc3

�������
	��§÷WùPö 8)
�����������.� � % ��%:2"8$�0�'� � 1 ��/ 1 ��� � ��2�/ � � �$�����

ã Ú C>Þ = åã ���äéWß}éWÚ ã Ûrà ; Ý ã ÚWÞ�áæá åã9ã M ÷Wù 9 êxà�Ú�� ã ß`Ü>Û��`à�Þ>Ú ìWã �BíWß¥Þ��`Þ�Ú��6Ü�C ã Û�Û ã ��� ã Ûrà ; Ý ã íWßäÞ ì éWà"� ìWã �åã Ý ã Û��`ß¥Þ�Ú��rñ-í�Þ �¥à��`ß¥Þ�Ú��9ñWá�éWÞ�Ú�� ã �{ò-Ü ì ß¥Þ�Ú��9ñ-èDé�à �äÞ�Ú�� ì à�ß¥à�ç åã �hC ã ß�� ì à 0{åã ß ã Ú�� ã �{Ý]à�ç�Ú ã � ìWãAû Ü>à��äÛ ã Ü>éïÑú p ñ q ��ñ q $ ó�ù å��Ý ã Û=�äßäÞ�Ú�� ã �µò-Ü ì ß¥Þ�Ú����äÞ�Ú���� åã í-Ü>ß åã � ã ÚªéD�`à�Ý]à��äÜ>Ú��AéWÚ ã � åã ßäà ãÏì êüÜ>à]á²Ü>Ú���� ìWã ÛrÞ�éWßaî; é�ß ã ùLúýÞ�éWßµÝ¶ÜoÝ]à�ç�Ú ãiì�ãÏû Ü;à��äÛ ã Ü>é q ��ñ®Û ã Ûrà�í ã ßäá ã � ì êxÞ ; � ã ÚWà]ß ìWã � û Ü>à��¥Û ã Ü>é -�ì ê åã Ý ã Û��`ßäÞ>Ú�� ì Ü>Ú��



� � �<�&��
�� �e���&���n�e�������h����� ��� �e�7����$

éWÚ ã ç�Ü>á4á ãAì êxà�áæíWéWÝ��äà�Þ>Ú ìWã ö p âÜ r p�p � ã	6�J Û²ïÑÝ ã �{à�áæíWéWÝ��äà�Þ>Ú��ÍÝ ã ��íWÝ�é�� ; Ü���� ã � �äÞ>Ú��BÞ ; � ã ÚRé ã �âÜoÝ êüÜ>à ìWãðì êxéWÚ û Ü>à��¥Û ã Ü;é � ã ß��`à�Ü>à�ß ã ó�ù 9 ÜoíWß åã Ûrà��äà�Þ>Ú �äéWßAÝ�Ü C;Ü>Ý ã éWß ìWã Ýëêüà]á4í�éWÝ��¥à�Þ�Ú ã ��� ì Þ�ÚWÚ åã9ã í-Ü>ßÝ¶Ü û Þ�ßäá¬éWÝ ã �¥éWà
C;Ü>Ú�� ã õ�÷ j ø�.
���
� 


ö
� ö�r��

� � �� " � ��ö � �ü÷ õ ! ø ïÑ÷WùPö^ó

ÞLâéb1 � ã � 1 � ß ã íWß åã � ã Ú�� ã Ú��µÝ êxÞ�é&C ã ß��äéWß ã �äÞ��SÜ;Ý ãµìWãiìWã é - ÛrÞ>Ý�Ý�à]á²Ü4� ã é�ß�� ã	- íWß¥à�á åãrã�ã ÚÀá4á­ù�úýÞ�éWßÝ ã � û Ü>à��¥Û ã Ü>é -§ì ê åã Ý ã Û=�äßäÞ�Ú�� ìWã ö�ö � ù]ö � ã	6 é��äà�Ý]à�� åã � ì Ü>Ú��BÝëê åã �`é ì�ã¬ì êxéWÚWà û Þ�ßäáæà�� åã ñ-Û ã ��� ã Þ�é&C ã ß��äéWß ãåã �SÜ>à"� ìWã jiã �{÷æá4á­ñ��¥Þ�à���éWÚ ãµì à��äí ã ß��äà]Þ�Ú ì é û Ü;à��äÛ ã Ü>é ã Ú§à]á4íWé�Ý��äà]Þ�Ú ìWã p ù p l ! ù
M Þ�é��²Ü>é�Ý�Þ�ÚWç ìWã Ý¶Ü�Ý�à]ç�Ú ã|ìWã­û Ü>à��¥Û ã Ü;é®ñ �äÞ�Ú�� �äà��äé åã � ì à 0{åã ß ã Ú����²à�Ú����`ß¥éWá ã Ú�� � � ã ßeC;Ü>Ú��ªâÜÛrÞ�Ú��`ß^ôÞ�Ý ã ß �äÜ�èRé-Ü>Ý�à"� åãæã � �`Ü�Û9Þ�á4í�Þ �¥à��`à]Þ�Ú�ï C�Þ>à�ß EWç�éWß ã ÷WùPö^ó�ùD1 ã ��à]Ú��`ßäé�á ã Ú���� �¥Þ�Ú�� ì êxéWÚ ã íWÜ>ß��

ìWã � �äÛ9à�Ú��`à]Ý�Ý�Ü@� ã éWß����äà��äé åã � ã Ú­Ü>á4Þ>Ú��pï H Û;ö�ñ H Û�r�ñ H Û j óYÞ�é ã Ú­Ü�C;Ü>Ý�ï H Û	� ã � H Û	
�ó ì é±Ûrß�=�Þ ���SÜ@�rñ ìWã �ÛSò-Ü>á ; ß ã �²âÜ û Ü>à��¥Û ã Ü;é®ñ ã �AéWÚ �>ì éWáæí �²ã Ú ;Yåã �äÞ�Ú®ù 9 ã �BÛSò-Ü>á ; ß ã ���äÞ�Ú����¥à��äé åãrã �4âÜ�ö�l�ù � p�p ñtlDùH�%l j ñö�ù j o r ã � p ùmr o �pá§âã �`ß ã � ã Ú|Ü>áæÞ�Ú�� ìWã Ýëê ã ÚWÛ ã à�Ú�� ã}ì éoÛrß�=�Þ ���SÜ@� ã �'�äÞ�Ú��ÍÚ�Þ�á4á åãrã ��ß ã �¥í ã Û=�`à#C ã á ã Ú��
� 1Bö�ñ � 1 rDñ � 1 j#ã � � 1Y÷Wù 9 ã ��ì éWá4í � � ã ß��	âÜ#Ü>ß¥ßrôã � ã ß|Ý ã �oíWà]Þ�Ú��9ñ ìWã � ã Ý]Ý ã �¥Þ�ß�� ã èRé ã � ã éWÝ��Ý ã �µá�éWÞ>Ú��ðí ã é,C ã Ú���Ü>ßäß¥à
C ã ßY*¥é��äèRé®êüÜ>é �¥Ûrà�Ú��äà�Ý�Ý�Ü@� ã éWß��`Þ>é�� ã Ú�Ü�C;Ü>Ý ìWã Ý¶Ü|Ý�à]ç�Ú ã ùLÙ}Ú åã C@âã Ú ã á ã Ú��
ã ����� åã Ý ã Û��`à�Þ>ÚWÚ åã Ý]Þ�ß��¥èRé ã Ý ã � �äßäÞ�à�� �¥Ûrà]Ú��äà�Ý]Ý¶Ü@� ã éWß�� ã ÚÀÜ>áæÞ�Ú�� ì éÀÛrße=>Þ ���`Ü@� ì Þ�ÚWÚ ã Ú��6éWÚ �äà]ç�Ú-Ü>Ý ã ÚÛrÞ�� �]ÚWÛrà ìWã ÚWÛ ã ù 9 ã � û Ü>à��¥Û ã Ü>é - Û9Þ�Ú��`à ã ÚWÚ ã Ú��2Ü>é����äà ìWã ��á�é�Þ�Ú�� ã ��èRé ã Ý]èDé ã �ýíWà�Þ�Ú��ýß åã �¥à ì é ã Ý���ï ã Ú%C�à]ßäÞ�Úö p ! ó�ù 9 ã ��íWà]Þ�Ú��C�¥Þ�Ú��ià ìWã Ú��`à
E åã ��ç�ß^ôÜ>Û ã Ü>é �äÛ9à�Ú��`à]Ý�Ý�Ü@� ã éWß��äà��äé åã *¥é���� ãoì�ã ßäß¥à âã ß ã Ý ã Ûrß�=�Þ ���SÜ@�rñ ã ÚÛrÞ�éWíWÜ>Ú�� �¥éWß�Ý êüÜ>á4í�Ý�à��äé ìWã}ì é �¥à�ç�ÚWÜ>Ý�á ã �¥éWß åã9ãðì Ü;Ú���Û ã �äÛ9à�Ú��`à]Ý�Ý¶Ü4� ã é�ßpï E-ç>éWß ã ÷Wùmr�ó�ù

Nombre de coups d’ADC
0 500 1000 1500 2000 2500 3000 3500 4000
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510
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Pions

� ��� ��	��¡÷Wùmr 8 ��2�/ 1 032 (#� 1 2 "*� � �!% � �$� 1,%:2 1 � � � �$� /�2"8$�,�$%�����/��50 ���1 ��0)%&�E/ � 2�� 1 2�%�% � 1 ���50 6�!1 2 "*�
��� 
*�$%&���D0.��� / � � + � �)13"42�� 1 2�%�% �����/ 1 0 � 1 0 ���/2��� 13��2� % � � "*�21,�50�� � 	�� ��1 � ��2� 13"*�D0>/ ���%&� ��1 2 "*�3�0��0 %&��/
���%&� ��1 0 "*��/#+

��ÚÀÛ ã èDé�à2ÛrÞ>ÚWÛ ã ßäÚ ã Ý ã �Bá¬éWÞ�Ú��9ñ�éWÚIC åã �`Þ|í ã é��iôã �`ß ã Ü>íWíWÝ]à�èRé åãðã Ú ìWã á²Ü>Ú ì Ü>Ú��6éWÚ ã ÛrÞ�� �]Ú�îÛrà ì�ã ÚWÛ ãÅã Ú��`ß ã Ý ã �oÛ9à�ÚWè �äÛrà]Ú��`à�Ý]Ý¶Ü@� ã éWß��rù 9 ã � åã C�âã Ú ã á ã Ú�� �±Þ�âé¡Û ã �±Ûrà�Ú�è �äÛ9à�Ú��`à]Ý�Ý�Ü@� ã éWß�� �äÞ�Ú�� ã Ú



��� ���F���e�	�����&�e�#��� �&� �n�!� �e� � �!$f�(
#���h�����&$,

� �A�,� �,������#� ���

Û9Þ�� ��ÚWÛ9à ìWã ÚWÛ ã �¥Þ�Ú�� åã �äà�èRé ã � åã ��ÛrÞ>á4á ã á�é�Þ�Ú��rñ ã ��ÚWÞ�Ú ã ÚWß ã ç�à����`ß åã �[í-Ü>ß[Ý ã �e=5���Iâã á ãpì ê Ü;ÛrèRéWà��¥à��äà�Þ�Ú®ù1 ã ��� ã Û9Þ�éWíWéWß ã í ã ß¥á ã � ì ê åã Ý�à]á4à]Ú ã ß@éWÚ ã ç�ß`Ü;Ú ìWã í-Ü>ß��`à ã�ì�ã �ýá�éWÞ�Ú��9ù 9 ã �ýá�éWÞ�Ú���ß åã �¥à ì é ã Ý����äÞ>Ú���ß ã î
�äà�ß åã � ã Ú4Ü>íWí�Ý�à�èRé-Ü;Ú��%éWÚ ã ÛrÞ�é�íWéWß ã �¥éWß�Ý ê åã Ú ã ßäç�à ã .�Ý ã ��á�éWÞ>Ú�� åã �`Ü>Ú�� ì�ã ��í-Ü>ß��`à�Û9éWÝ ã �%íWßrâã � ì éÏá4à]ÚWàPîá�é�á ì êxà�Þ�Ú�à��`Ü4�`à�Þ>Ú®ñ9à]Ý�� ì�åã í@Þ�� ã Ú����`ßrâã �ýí ã é ì ê åã Ú ã ß¥ç�à ã ï ( r � ã	6×ì Ü>Ú�� �äÞ�é��ýÝ ã ÛrÜ>Ý�Þ�ß¥à�á§âã �äß ã ódù7?mÝ û Ü;é��Ü>é����äà �äÞ�éWÝ]à�ç�Ú ã ß6èRé®êxéWÚÅÛ ã ß��SÜ>à]ÚÀÚWÞ�á ; ß ã ï ã Ú%CDà�ßäÞ>Ú j�! ó ì ê åã C@âã Ú ã á ã Ú����¬Ü>Ý åã Ü@�äÞ�à�ß ã ��ï åã C�âã Ú ã á ã Ú�� �
�äÜ>Ú��>�äà]ç�Ú-Ü>Ý ìWã íWò%=5�äà]èRé ã ó ã ��� ã ÚWß ã ç�à����`ß åãoì éWßäÜ>Ú��ÏÛSò-Ü>èRé ã ßäé�Ú®ùV1 ã � åã C@âã Ú ã á ã Ú����rñ�ÛrÞ>á4á ã Ý ã �íWà åãrìWã ���`Ü>é - í ã ß¥á ã ��� ã Ú�� ì�ã á ã �¥éWß ã ß�Ý ã>; ß¥éWà�� åã Ý ã Û��`ßäÞ>ÚWà�èRé ãAì é�ß`Ü>Ú��{Ý¶Ü�íWß¥à�� ãµì�ãµì Þ�ÚWÚ åã9ã �rù

��Ú&E-Ú®ñ ìWã �2ÛrÞ>éWíWéWß ã � ìWã èRé-Ü>Ý]à�� åã �¥Þ�Ú�� ìWã á²Ü>Ú ìYåãrã � �äé�ß2Ý¶Ü û Þ�ß¥á ã�ì é û Ü;à��äÛ ã Ü>é�ù�1 ã �2Û9Þ�éWíWéWß ã �
�¥Þ�Ú�� û Ü>à�� ã ���¥éWßAÝ ã �AÛSò-Ü>á ; ß ã �²âÜ û Ü>à��äÛ ã Ü>é - ã ÚÅÜ>áæÞ�Ú�� ì é�ÛIÜ>Ý]Þ�ßäà]á§âã �`ß ã ù�1 ã �äÞ�Ú�� ìWã �AÛSò-Ü>á ; ß ã �á�é�Ý��`à#E-Ý��­âÜÅß ã �SÜ;ß ì õh÷�÷;ø�ÛrÞ�áæí@Þ�� åãrã � ì�ã§ìWã é - íWÝ�Ü>Ú�� ìWã E-Ý�� ìWã ÛIÜ@�äòWÞ ìWã íWÜ>ß`Ü>Ý]Ý âã Ý ã � ã Ú��`ß ã§ã é -
ã ÚWÛIÜ ì ß`Ü>Ú��oé�Ú íWÝ¶Ü;Ú ìWã E-Ý�� ì êüÜ>ÚWÞ ìWã ïiC�Þ�à]ßdEWç�éWß ã ÷Wù j ó�ñ�Ý ã �`Þ>é�� ; Ü>à�ç�ÚWÜ>Ú�� ì Ü;Ú��²éWÚ�á åã Ý¶Ü>ÚWç ã
L ßäç�Þ�Ú J P6à�Þ - = ìWã²ìWã ÛrÜ>ß ; Þ�Ú ã ï o�p J o�p ó�ù 9 ã íWßäà]ÚWÛrà]í ã4ìWã²û Þ�Ú�Û=�`à]Þ�ÚWÚ ã á ã Ú�� ã ���ÏíWßäÞDÛSò ã|ìWã Û ã Ý]éWà

Particule
Chambre a retard

AnodeCathode Cathode
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ì êxéWÚ ã ÛSò-Ü>á ; ß ã á�éWÝ"�`à
EWÝ��/.RéWÚ ã í-Ü>ß��äà�Û9éWÝ ã}ã Ú��`ßäÜ>Ú�� ì Ü>Ú��[Ý�Ü¬ÛSò-Ü>á ; ß ã à]Þ�ÚWà�� ã Ý ã á åã Ý�Ü>ÚWç ã çbÜ�3 ã é - ñÝ ã � åã Ý ã Û=�`ß¥Þ�Ú��oí�ßäÞ ì éWà����dC>Þ�Ú�� ì�åã ß¥à
C ã ß *¥é��¥èRé®êtâÜ�Ýëê Ü;ÚWÞ ì�ã Ý�Ü	íWÝ�é��²íWß¥Þ�ÛSò ã ñ ã �|Ý ã �²à�Þ>Ú��rñVC ã ß��|Ý ã �ÛrÜ@�`òWÞ ìWã � �¥Þ�é��µÝ ê ã70@ã � ìWã Ý¶Ü|ò-Ü>éD� ã � ã Ú��äà]Þ�Ú ã Ú��`ß ã Ü>ÚWÞ ìWã � ã �ðÛrÜ@�`ò�Þ ìWã �rùx1 ã íWßäà]ÚWÛrà]í ãiìWãÏû Þ�ÚWÛdî
�äà�Þ�ÚWÚ ã á ã Ú�� ã ����Û ã Ý�éWà ì êüéWÚ ã ÛSòWÜ>á ; ß ã á�éWÝ��äà
E-Ý��YÛ9Ý¶Ü����äà�èRé ã�� Ý¶Ü ì à 0{åã ß ã ÚWÛ ã ñ-à�Û9à ñ CDà ã Ú�� ì é û Ü>à"�ÍèRé ãÝëêüÞ�Ú§à�Ú��`ß¥Þ ì éWà��{éWÚÀß ã �SÜ;ß ì �¥éWß6Ý ã �äà]ç�Ú-Ü>ÝýíWß¥Þ�C ã Ú-Ü;Ú�� ìWã �FEWÝ�� ì�ã ÛIÜ@�äòWÞ ìWã �9ù ��Ú é��äà�Ý�à��`Ü>Ú��{ÛrÞ>á4á ãß åã9ûIåã ß ã ÚWÛ ã�ì é � ã áæí�� ìWã í-Ü����`Ü>ç ã{ì�ã Ý�Ü6í-Ü>ß��`à�Û9éWÝ ã ñ>Ýëêüà]Ú û Þ�ßäá4Ü@�äà�Þ�ÚµíWßäÞ C ã Ú-Ü>Ú�� ìWã Ý êüÜ>ÚWÞ ìWã ñ;Þ�ÚÏí ã é��Ü@��� ã à�Ú ì ß ãiìWã �µß åã �äÞ�Ý]é��`à]Þ�Ú��æï ã Ú%CDà�ßäÞ>Ú r p�p � áoó ì à - û Þ>à����äé�í åã ß¥à ã é�ß ã âÜ±Ýëê ã �äí-Ü;Û ã á ã Ú�� ìWã �>E-Ý��4ïBráæá�í�Þ�éWß[Ý ã � E-Ý�� ì�ã ÛrÜ@�`ò�Þ ìWã �Sódù

9 ã ��ÛrÞ>éWíWéWß ã � ã70@ã Û=�äé åãrã �'�¥éWß�Ý ã íWß¥Þ�E-Ý ì é û Ü>à��äÛ ã Ü>é��äÞ�Ú��eß åã Ü>Ý�à�� åã9ã � ã Úæé��äà�Ý�à��`Ü>Ú���Ý�Ü6ÛSò-Ü>á ; ß ãÝ�Ü�íWÝ�é��[í�ßäÞDÛSò ãAì é­Ûrße=>Þ ���`Ü@�¬ï � 1Y÷bó�ù 9 ê ã7@ ÛIÜ>Û9à�� åãµì�ã Û ã �{ÛSò-Ü>á ; ß ã �rñzÜ>ÚWÚ�Þ�ÚWÛ åã9ã í-Ü>ß[Ý ã Û9Þ�Ú����`ßäé�Û�î
� ã éWß§âÜ ����! ñ åã �SÜ>à"�C� ã éWÝ ã á ã Ú�� ìWã $ p ! í@Þ�é�ß¬Ý ã �¬áæÞ ì éWÝ ã ��� ã ��� åã � ã Ú r p�p öÀï[� 1 1 p ã � � 1 1Bö^ó
ã � ìWã l p ! í@Þ�é�ß¬Ý ã � ã ��� ì�ã r p�p r �äéWß � 1 1 o ù 9 Ü�E-ç�é�ß ã ÷�ùü÷ áæÞ�Ú��`ß ã Ý ã �¬Û9Þ�éWíWé�ß ã � û Ü>à�� ã � �¥éWßÝ ã �AÛSò-Ü>á ; ß ã �±âÜ û Ü>à��äÛ ã Ü>é - ùY1YÞ�áæá ã Þ>ÚÅí ã éD�ðÝ ã C�Þ�à]ß��äéWßpÛ ã ��� ã EWç�éWß ã ñ�Ý ã�û Ü>à��äÛ ã Ü>éÅÜ±éWÚ ã � ã Û�î
�äà�Þ�Ú ì ê ã Ú%CDà�ß¥Þ�Ú�÷ªÛ9á �äéWßÏ÷ÅÛrá­ñ%Û ã èRéWà�í ã ßäá ã � ì�ã Û9Þ�é&CDßäà]ß ã Ú��`à âã ß ã á ã Ú��4é�Ú ã Û ã Ý]Ý�éWÝ ãoìWãIH r
ì Ü;Ú��6Ý¶ÜæßäÞ�é ã¬ã	- � ã ßäÚ ã ù PAÜ>Ú��BÝ¶ÜæßäÞ�é ã à�Ú�� ã ßäÚ ã ñ�Û ã �6Û ã Ý�Ý]éWÝ ã � åã �SÜ>Ú��6í�Ý�é��}Ý¶Ü>ß¥ç ã �}Ú ã í ã é&C ã Ú��æôã �äß ã
ã Ú��äà âã ß ã á ã Ú��{ß ã ÛrÞ�é,C ã ß�� ã � ì Ü>Ú��{Ý�Ü�ß åã ç�à�Þ�Ú±íWß¥Þ�ÛSò ãµì�ã Ý�ÜißäÞ�é ãAã�- � ã ß¥Ú ã ù

L í�ßrâã �±Ý ã �|ÛrÞ>éWíWéWß ã �E�äéWß|Ý ã �|íWà]Þ�Ú�� ã �E�¥éWß|Ý ã �|ÛSò-Ü>á ; ß ã �#âÜ û Ü>à��¥Û ã Ü;é®ñ l p ! ï�� p ! ó ìWã �
åã C@âã Ú ã á ã Ú���� ìWã � 1 1 p ã �-�Z1 1Bö²ï�� 1 1 o ó��äé�ßeCDà
C ã Ú��Iù



�)� �<�&��
�� �e���&���n�e�������h����� ��� �e�7����$

Xbc4
-5 -4 -3 -2 -1 0 1 2 3 4 5

Y
b

c4

-5

-4

-3

-2

-1

0

1

2

3

4

5

�������
	��­÷Wùx÷ 8 � "*�21,�D0 ��/�0 ��#�$%:2�/ ��2��/ /��50 % � ��� �$��( 0 � 6� � ��2�/ � � �$��� ���.13"*�50-%&�5��"#�$�/%&� � � ����+

�BÂSR[Â Á TÏÈ�Æ�Ä ��Ê�
RËWÒ2Ë

9 ã Ûrß�=�Þ ���SÜ@�4é��`à]Ý�à�� åã í ã Ú ì Ü>Ú��²Ý ã �C� ã ����� ã Ú û Ü>à��äÛ ã Ü>é r p�p ö9î�r p�p r ã ���4Ý ã á­ôã á ã èRé ã Û ã Ý]éWàé��`à]Ý�à�� åã í@Þ�é�ßYÝ ã áæÞ ì é�Ý ã p ù,1Bê ã ���[Ý ã Û9ße=>Þ ���`Ü@�[íWß¥Þ�C ã Ú-Ü;Ú�� ìWã Ýëê ã�- í åã ßäà ã ÚWÛ ã ! LFj ö�ù ?mÝ ã ���YÛrÞ�áæí�Þ � åã
ìWã¬ìWã é -�ã ÚWÛ ã à�Ú�� ã �/.@éWÚ ã¬ã ÚWÛ ã à�Ú�� ã ÛSò-Ü>é ì�ã¬ã �BéWÚ ãðã ÚWÛ ã à�Ú�� ãðû ßäÞ>à ìWã ù 9 ê ã Ú�Û ã à]Ú�� ã¬û ß¥Þ�à ìWãpã ���6Ýëê ã Ú�îÛ ã à]Ú�� ã Û9Þ�Ú�� ã ÚWÜ>Ú��ÏÝ êüÜ>ßäç�Þ>ÚªÝ]à�èRéWà ì�ã ù\��Ý�Ý ã Ü�í�Þ�éWß ì à�á ã Ú��¥à�Þ�Ú�� p ùml o á ì Ü;Ú���Ý êüÜ -�ã²ì é û Ü>à��¥Û ã Ü>é®ñr�ù $ p á ì Ü>Ú��ÏÝ�Ü ì à�ß ã Û=�äà�Þ�Ú-�äß`Ü>Ú��eC ã ß��äÜ>Ý ã±ã � j ùml p á ã Ú�ò-Ü>é�� ã éWß9ù 9 ê ã Ú�Û ã à]Ú�� ã ÛSò-Ü>é ì�ã§ã ���æéWÚ ãã ÚWÛ ã à�Ú�� ã à��äÞ>Ý¶Ü>Ú�� ã ï CDà ìWã ó�í ã ßäá ã ���`Ü>Ú�� ìWã � åã íWÜ>ß ã ßÍÝ ê ã ÚWÛ ã à]Ú�� ã}û ß¥Þ�à ìWã{ã �ÍÝ ã á�éWß ì é|Ûrße=>Þ ���`Ü@�Iù&P ã �
���`ß¥éWÛ=�äéWß ã � ã ÚoÜ>ÛrÛ9Þ�ß ì�åã Þ�Ú ã � ìWã �ÍÛDôÞ>Ú ã � ã Ú � ö p �`ßäÞ>ÚWèRé åã ���äÞ�Ú��ÍéD�`à�Ý]à�� åã � ã Ú��`ß ã Ýëê ã ÚWÛ ã à�Ú�� ã ÛSò-Ü>é ìWãã �ÍÝëê ã ÚWÛ ã à�Ú�� ã{û ßäÞ�à ìWã í@Þ>éWß �äß`Ü>Ú�� ûIåã ß ã ß�Ý¶ÜpíWß ã ���äà]Þ�Ú ì Ü;Ú��YÝëê ã ÚWÛ ã à�Ú�� ã{û ßäÞ�à ìWã �äéWß�Ý ê ã ÚWÛ ã à�Ú�� ã ÛSò-Ü>é ìWã ù
M ß¥Þ�à����`ßäÜ C ã ß�� åãrã � åã �`Ü>ÚWÛSò ã ��ÚWÞ�� åãrã � � M p ñ � M ö ã � � M r±í ã ßäá ã ��� ã Ú�� ì êüÜ>ÛSò ã áæà�Ú ã ßµÝ ã �äà]ç�Ú-Ü>Ý ì é
ìYåã � ã Û=� ã éWß¬âÜðÝ ê ã	- � åã ßäà ã éWß ì é|Ûrße=>Þ ���`Ü@�Iù H éWß�Û ã ���`ß`Ü�C ã ß�� åãrã � åã �SÜ>ÚWÛSò ã �Íí ã é&C ã Ú��ðôã �äß ãF; ß`Ü>ÚWÛSò åãrã �[Ý ã �ÛIÜ>ß�� ã � ìWã Ý ã Û=�äéWß ã �¬ï�� � �[ó ã ��Ý ã ��ÛIÜ>ß�� ã � ì�ã ÛrÜ>Ý�à ; ß`Ü4�`à�Þ>Ú®ù

9 ÜcE-ç�é�ß ã ÷Wù o ß ã íWß åã � ã Ú�� ã Ý¶Ü�èRé-Ü>Ú��äà�� åãÀì�ã á4Ü@�äà âã ß ã *¥é���� ã Ü�C;Ü>Ú��§Ý�Ü�á²Ü4�`à âã ß ã Ü;Û=�`à#C ãÀì éìYåã � ã Û=� ã éWß9ù 1 ã ��� ã E-ç�é�ß ã ÛrÞ>á4íWß ã Ú ì#ì Þ�ÚWÛoÝ�Ü�ÛrÞ�Ú��äßäà ; é��`à]Þ�Ú ì é×Ûrß�=�Þ ���SÜ@�Ïí�Ý�é��ðÝ¶Ü�Û9Þ�Ú��`ßäà ; é��äà�Þ�Ú
ìWã � ���äßäéWÛ��`éWß ã � ì é§áæÞ ì éWÝ ã ïÑÛrÞ>éWßäÞ�Ú�Ú ã �9ñ ; Ü>ßäß ã ���`ßäÜ>Ú��eC ã ß��`Ü>Ý ã � ìWã �}Ü ; �¥Þ�ß ;�ã éWß��Sódù

9 ã±û Ü>à��¥Û ã Ü;é åã �`Ü>Ú�� E -�ã ñ�Þ�Ú ì Þ�à"� û Ü;à�ß ã ; Þ�éWç ã ß4Ý ã Û9ße=>Þ ���`Ü@�oÞ�é�Ý ã á4Þ ì éWÝ ã �äà{Ý êxÞ�Ú C ã é��; Ü>Ý¶Ü�= ã ß ì à 0�åã ß ã Ú�� ã �4ß åã ç�à]Þ�Ú��9ù�ú�Þ�é�ßæé�Ú ; Ü;Ý¶Ü�=bÜ>ç ã � ã Ý]Þ�Ú  ñ�Þ>Ú û Ü;à�� ; Þ�éWç ã ßÏÝ ã Û9ße=�Þ����SÜ4� ã Ú)Ý]éWà
û Ü>à��äÜ>Ú�� û Ü>à�ß ã éWÚ ã ßäÞ��`Ü@�`à]Þ�Ú×Ü>é��äÞ�éWß ì êxéWÚ)Ü -�ã E -�ã ñ
�äà��äé åã Ü>é×ÚWà
C ã Ü>é ì é�í@Þ>à�Ú�� ì êxà�Ú�� ã ß`Ü>Û��`à�Þ>Ú®ñ
ìWã á²Ü>Ú�à âã ß ã âÜ Û ã èRé ã Ý ã²û Ü>à��äÛ ã Ü>é û ß`Ü>í�í ã �äÞ�é+*¥Þ�é�ß��iÝ ã²ìYåã � ã Û=� ã éWßÏíWß¥Þ+* ã Û��`à#C ã á ã Ú���ï EWç�éWß ã ÷�ùH�çbÜ>éWÛSò ã ó�ùK��Ú#Û ã èRéWàYÛ9Þ�ÚWÛ ã ßäÚ ã Ý ã ; Ü;Ý¶Ü�=bÜ>ç ã �äéWà#C;Ü>Ú�� � ñýÝ ã Ûrß�=�Þ ���SÜ@�Ïß ã ��� ã à�áæáæÞ ; à�Ý ã ñ®á4Ü>à��ðÞ�Úé��`à]Ý�à�� ã éWÚC�e=5���Iâã á ãÍìWã í�Þ�éWÝ�à ã � ìWã á4Ü>ÚWà âã ß ã âÜ û Ü>à�ß ã íWà
C>Þ�� ã ß2Ý ã áæÞ ì é�Ý ã Ü>é��äÞ�éWß ì êüé�ÚiÜ -�ã �¥à�á�éWÝ�Ü>Ú��Ý ã6û Ü>à��äÛ ã Ü>é ì é 9 q 1 âÜiÝ êxà�Ú�� åã ßäà ã éWß ì é§Û9ße=�Þ����SÜ4�iïiE-ç�éWß ã ÷WùH� ì ß¥Þ�à�� ã ó�ù
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�BÂSR[Â	� T­Î�ÔÈYUNÈLÆ�Ë�Ä-Ê [ WaØ{Ð6È
9 ê åã Ý ã Û=�äßäÞ�ÚWà]èRé ã é��`à]Ý�à�� åãrã í ã Ú ì Ü>Ú��LÛ ã �)� ã ��� � ã Ú û Ü>à��¥Û ã Ü>é ã ���)�äßrâã �)� ã á ; Ý¶Ü ; Ý ã âÜ[Ý ê åã Ý ã Û=�äßäÞ�Ú�à�èRé ãèDé�àD� ã ß`Ü}é��`à]Ý�à�� åãrã�ì Ü;Ú�� LNM 9 L>H ù�1YÞ>á4á ãÏåã C�ÞDèRé åã íWÝ]é��ýò-Ü>é��rñ8Ý ã �ýÚWÞ�é&C ã Ý]Ý ã �ýÛIÜ;ß�� ã � ì ê åã Ý ã Û��`ßäÞ>ÚWà�èRé ãû ßäÞ�à ìWã ñ�á4Þ ì à
E åãrã ��Ü>íWßrâã �ÏÝ ã áæÞ ì éWÝ ã p ñ2Þ�Ú�� åã � åã é��äà�Ý�à�� åã9ã �rù ��Ú�Û ã èDé�àÍÛrÞ�Ú�Û ã ß¥Ú ã Ý ê åã Ý ã Û=�äßäÞ�Ú�à�èRé ãÛSò-Ü>é ìWã ñzÝ ã �[ÛrÜ>ß�� ã � ìWã ÛIÜ;Ý�à ; ß`Ü@�äà�Þ�Ú ã ��Ý ã � � � �'� �äÞ�Ú��{Û ã Ý�Ý ã �[èRéWà � ã ßäÞ>Ú��}é��äà�Ý�à�� åã9ã � ì Ü;Ú�� LNM 9 L>H ù

9 ÜæíWßäà]ÚWÛrà]í-Ü>Ý ãAì à 0{åã ß ã ÚWÛ ã íWß¥Þ C�à ã Ú�� ì é�ÛSò�ôÜ@���äà�� ìWã Ý ã Û=�äéWß ãµìWã �äÞ�ß��`à ã ñ-ÞLâé§Ý ã �{ÛIÜ>ß�� ã �  s>P�� �äÞ�Ú��ß ã áæíWÝ�Ü>Û åã9ã �Íí-Ü;ß ìWã �[á4à]ÚWàPî  s>P��rñbèRéWà+�äß`Ü>Ú��äá ã ��� ã Ú��[Ý ã �äà]ç�Ú-Ü>Ý�*¥é��¥èDé�ê Ü>é ì à��äèRé ã Þ�âé4Ý ã � ì Þ�ÚWÚ åãrã �
�äÞ�Ú�� ã ÚWß ã ç�à����`ß åãrã �9ñ�á4Ü>à�� �`Ü>Ú�� �`ßäÜ>à�� ã á ã Ú�� .bÛ ã Ý�éWàHîmÛ9à ã ��� û Ü>à"��Ý�Þ�ß�� ì�ã Ý êüÜ>Ú-Ü;Ý
=5� ã�ìWã � ì Þ>ÚWÚ åãrã �rù�Ù}Ú ãÜ>é��`ß ã}ì à 0{åã ß ã ÚWÛ ã íWß¥Þ�CDà ã Ú�� ì é û Ü>à"��èRé ã Ý êxà�Ú û Þ�ßäá4Ü@�`à]Þ�Ú5C ã Ú-Ü>Ú�� ìWã ÛSòWÜ>èRé ã Û ã Ý�Ý]éWÝ ã[ã ��� ã ÚWß ã ç�à����`ß åãrã
ã Ú ìWã é - çbÜ>à�Ú���ïÑçbÜ;à�Ú�ò-Ü;é�� ã ��çbÜ;à�Ú�á åãrì à]éWá²ó�ù 9 ã ÛSò�Þ�à -�ì éÏçbÜ>à�Úií�Þ�éWß2ß ã Û9Þ�Ú����`ßäé�à�ß ã Ýëê åã Ú ã ß¥ç�à ãÍã ���û Ü>à���Ý]Þ�ß�� ìWã Ý êüÜ>Ú-Ü;Ý
=5� ã ù 9 ã ç�Ü>à�Ú ; Ü���Ú®ê ã ���YíWÜ���éD�`à�Ý]à�� åã ñ>ÛrÜ>ß ì Ü>Ú���Û ã � ã ��� ã Ú û Ü>à��äÛ ã Ü>é®ñbÝ ã � åã Ú ã ßäç�à ã �ìYåã í�Þ � åã9ã � ì Ü>Ú���Ý ã �[Û ã Ý�Ý�é�Ý ã �'�äÞ�Ú�� �`Þ�é=*¥Þ�éWß�� ã Ú ìWã ���¥Þ�é�� ì é � ã éWà]Ý ì êxé��`à]Ý�à��`Ü@�äà�Þ�Ú ì�ã Û ã çbÜ>à�ÚÅïtà�Ý ã ���é��`à]Ý�à�� åã í�Þ�éWß ìWã ��í-Ü;ß��`à]ÛréWÝ ã � ì ê åã Ú ã ßäç>à ã �äéWí åã ßäà ã éWß ã âÜ j p�p � ã76 ó�ù
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1YÞ�áæá ã|ìYåã Û9ßäà�� ì Ü>Ú��æÝ ã ÛSò-Ü>í�à��`ß ã íWß åã Û åãrì�ã Ú��Iñ � ã éWÝ��æÛrà]ÚWè åã ÛSòWÜ>Ú��`à�Ý]Ý�Þ�Ú��>�äÞ�Ú�� ã ÚWß ã ç�à����äß åã �í@Þ�é�ß[ÛSò-Ü>èRé ã Û ã Ý�Ý�é�Ý ã ù 9 ã>; é�� ìWã Ý�Ü�ß ã Û9Þ�Ú����`ßäé�Û=�`à]Þ�Ú ì éE�äà�ç>Ú-Ü>Ý ã ��� ìWã ß ã ÛrÞ>Ú����äßäéWà]ß ã Ý êüÜ>áæíWÝ�à"�`é ì�ã
ì é �äà]ç�Ú-Ü>Ý ìWã íWò%=5�äà]èDé ã ñ ã �ðâÜµÝ êüÜ>à ìWã�ì é �e=5���Iâã á ã6ìWã ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú ì ê ã Ú ì�åã9ì éWà]ß ã Ý ê åã Ú ã ßäç�à ã}ì�åã í@Þ�� åãrã
ì Ü>Ú���ÛSò-Ü>èRé ã Û ã Ý�Ý]éWÝ ã ùRÙ}Ú ã{û Þ�à���Û ã ��� ã§åã Ú ã ßäç>à ã{ìYåãrì é�à�� ã ñRÞ�Úoß ã ÛrÞ�Ú����`ß¥éWà���Ý ê åã Ú ã ßäç>à ã�ìWã Ý�ÜµíWÜ>ß��äà�Ûré�Ý ã
ã Ú-�¥Þ�á4á4Ü>Ú��µÝ ê åã Ú ã ßäç�à ã4ì�ã � ì à 0{åã ß ã Ú�� ã �ðÛ ã Ý�Ý�é�Ý ã �9ù PAÜ>Ú��µÛ ã ��� ã)åã �`é ìWã ñýÛ ã ��� ã ß ã ÛrÞ�Ú����`ß¥éWÛ=�äà�Þ�Ú ã ���
ã70@ã Û=�äé åãrã í-Ü>ß[Ý ã>; à¶Ü>à�� ì é­íWßäÞ>ç�ß`Ü>áæá ã ���

��Åõ�÷ o øëù
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9 ÜAá åã �`òWÞ ìWã é��äà�Ý]à�� åã9ãÍì Ü>Ú���Û ã �
� ã ����� ã Ú û Ü;à�Û ã Ü>éÏí@Þ>éWß�ß ã ÛrÞ�Ú����`ß¥éWà�ß ã Ýëê Ü;á4íWÝ]à��äé ìWãeì é �¥à�ç�ÚWÜ>ÝâÜ¬í-Ü>ß��`à�ß ìWã � åã ÛSò-Ü;Ú��äà�Ý]Ý�Þ�Ú���Û9Þ�Ú��äà���� ã âÜ ì�åã9ì éWà]ß ã Û ã ��� ã Ü>áæíWÝ]à��`é ìWã�ã Úoé��äà�Ý]à��`Ü;Ú��eÝ ã E-Ý"�`ßäÜ>ç ã Þ�í��`à]á²Ü;Ýõh÷]�8ø ù,1 ã ��� ã á åã �`òWÞ ìWã ñ ì Þ�Ú��YÝ ã ��Ü��äí ã Û�� �
�`ò åã Þ�ßäà]èRé ã � �äÞ�Ú�� ì�åã Û9ßäà"� � ì Ü>Ú��eÝ êüÜ>ÚWÚ ã�-�ã �Bñ ã ����Û ã Ý]Ý ã èRéWà
� ã ßäÜÀé��`à]Ý�à�� åãrã4ì Ü>Ú�� LNM 9 L>H ùNPAÜ>Ú�� LNM 9 L>H ñ%Ý êüÜ>Ý�ç>Þ�ßäà"�`òWá ã � ã ßäÜ íWßäÞ>ç�ß`Ü>áæá åã²ì Ü>Ú��iÝ ã �C s>P��rñÜ>Ý�Þ�ß��ÍèRé ã í�Þ�éWßYÝ ã � ã ��� ã Ú û Ü>à��¥Û ã Ü;é®ñ�Û9Þ�á4á ã Ý ã �� hs�P��YÚ ã �äÞ�Ú���í-Ü@�Íé��`à]Ý�à å� ã �9ñ�Ý�Ü¬ß ã ÛrÞ�Ú����`ß¥éWÛ=�äà�Þ�Ú
ã ��� û Ü>à"� ã�� Þ��4à]Ú ã � ù 9 ã EWÝ��`ßäÜ>ç ã Þ�íD�`à�á4Ü>Ý�íWß åã � ã Ú�� ã¬ìWã é - Ü�C;Ü>Ú��SÜ>ç ã ��á²Ü=* ã éWß��t.

8 ?mÝ ã ���±á4Þ>à�Ú�� � ã Ú��äà ; Ý ã âÜ�Ý¶Üªí@Þ �¥à��äà�Þ�Ú�ï<� ã á4í�Þ�ß ã Ý�Ý ã ó ìWã Ý ê åã ÛSò-Ü;Ú��äà�Ý]Ý�Þ�Ú Ý ã íWÝ]é��oò-Ü>éD�|í-Ü>ßß`Ü>í�í@Þ�ß��§âÜ�Ý�Ü�í�Þ �äà"�`à�Þ>Ú ì é�í�à�ÛoèRé ã Ý�Ü§á åã �äòWÞ ì�ã é��`à]Ý�à��`Ü>Ú��µéWÚ ã íWÜ>ß`Ü ; Þ�Ý ã ñ åã C�ÞDèRé åãrã í�Ý�é��
; Ü��9ù 1 ã �æÜ��¥í ã Û=� ã ���>�`ßrâã �Ïà�áæí@Þ�ß��SÜ>Ú��¬í@Þ�é�ß�Ý ã �C� ã ��� � ã Ú û Ü>à��äÛ ã Ü>é®ñ ì Ü>Ú��iÝ�Ü á ã �äéWß ã ÞLâé®ñÛrÞ�Ú��äß`Ü>à]ß ã á ã Ú��iâÜ LNM 9 L>H � ñWÝ ã6û Ü;à��äÛ ã Ü>é ã ���}Ü��e=DÚWÛSòWß¥Þ�Ú ã ù

8:9 Ü ì�åã í ã Ú ì Ü>Ú�Û ã C�à��Nî9âÜ8îSCDà�� ì é ; ßäéWà"� åã Ý ã Û=�äßäÞ�ÚWà]èRé ãpã ���{áæà�ÚWà]á4à�� åã9ã ù1 ã ��� ã á åã �äòWÞ ì�ã ñRÛrÞ�Ú��äß`Ü>à]ß ã á ã Ú��AâÜpÝ¶Üpá åã �`òWÞ ìWã íWÝ�é����¥à�áæíWÝ ã Û9Þ�Ú��äà����`Ü>Ú��µâÜðÜ=*¥é���� ã ßeéWÚ ã í-Ü>ßäÜ ; Þ>Ý ã
�äéWß{Ý ã � åã ÛSò-Ü>Ú��`à]Ý�Ý]Þ�Ú��µïÑèRéWàLÚ ã íWß åã � ã Ú�� ã íWÜ���Ý ã � ìWã é - Ü�C>Ü;Ú��`Ü>ç ã � åã C�ÞDèDé åã �{íWÝ�é���ò-Ü;é��dódñ�Ú åã Û ã ���¥à�� ã
/10�� >1I+Q�����������*L7:91N
N
3 �T3�� >@FZQ�7:38>1;Y38Q[J Q��GI�7XW=B�9RI=3 *191IY<P91;=BCBC>�� >@FHB�3�38I Q�91B�J�3 �G;=3 �H3�JCB�9RFHQ�F '3:N
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Ý�Ü ìYåã � ã ßäáæà�ÚWÜ@�`à]Þ�Ú ìWã * ã é -æì�ã Û9Þ ã	@ Ûrà ã Ú�� �eí@Þ�é�ßeÛSòWÜ>èRé ã Û ã Ý]Ý�éWÝ ãÍã �eí�Þ�éWß�ÛSò-Ü>èRé ã çbÜ>à]Ú®ù 9 ê Ü;ÚWÚ ã	-�ã
� ã �{Ý�ÜC� ã Û��`à]Þ�Ú �¥éWà
C;Ü>Ú�� ãµì�åã �SÜ;à�Ý�Ý ã Ú��[Ý ã ÛIÜ>Ý]ÛréWÝ ì�ã Û ã �{ÛrÞ ã7@ Ûrà ã Ú�� �9ù

 	��
	 � 	�� ���
	 � & 	 � ����� � ��� � � � " ���

9 Ü ì�åã � ã ßäáæà�Ú-Ü4�`à�Þ>Ú ìWã �ýÛrÞ ã7@ Ûrà ã Ú�� � ìWã E-Ý"�`ß`Ü;ç ã Þ�í��äà�á4Ü>Ý�Ú åã Û ã ���äà"� ãeì ê Ü�C>Þ�à�ßLÝ¶Ü[á4Ü@�`ß¥à�Û ã�ì ê Ü;é�î
�äÞ�Û9Þ�ßäß åã Ý¶Ü4�`à�Þ>Ú ì é ; ß¥éWà�� ã ��Ý¶Ü û Þ>ÚWÛ=�äà�Þ�Ú ì�ã Ý¶Ü û Þ�ß¥á ãBì é �äà�ç>Ú-Ü>Ý�ï`âÜ�Ý¶Ü û Þ>à��Íí�Þ�éWßÍÝ�Ü�ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú ã �Ý�Ü}íWò%=5�äà]èDé ã ó�ù���ÚÏÛ ã èDé�àWÛrÞ�Ú�Û ã ß¥Ú ã Ý¶Ü}á²Ü@�äßäà]Û ãYì ê Ü>éD�`ÞDÛrÞ�ß¥ß åã Ý�Ü@�`à]Þ�Ú®ñ^Û ã Ý�Ý ã îmÛ9àD�9êüÞ ; �`à ã Ú�� ã ÚiéD�`à�Ý]à��äÜ>Ú��Ý ã �µßäéWÚ�� ìWã íWà åã9ìWã ���SÜ>é - ù�ú�Þ�é�ß¬Ý ã � û Þ>ßäá ã � ìWã �¥à�ç�ÚWÜ>é - ñLÝ¶Ü �äà��äé-Ü@�äà�Þ�Ú ã ����íWÝ]é��µÛrÞ�áæíWÝ�à]èRé åãrã ñ ã �
ì à#C ã ß�� ã �Íá åã �`ò�Þ ìWã �'�¥Þ�Ú��[í@Þ����äà ; Ý ã �rù 9 Üðá åã �`ò�Þ ìWã é��`à]Ý�à�� åãrã�ì Ü;Ú��ÍÝ ã ÛIÜ@� ì éoÛrÜ>Ý�Þ�ß¥à�á§âã �äß ã ; Þ>éWÛSòWÞ�Úß ã í�Þ � ã �¥éWß6éWÚ ã á åã �`òWÞ ìWã � ã áæàPî íWß åã9ì à�Û��`à#C ã õh÷ l^ø�.�Ý�Ü û Þ�ß¥á ãðì é �¥à�ç�Ú-Ü;Ý ìWã íWò%=D�¥à�èRé ãiã ��� ì�åã9ì éWà"� ã
ìWã Ý�Ü û Þ�ßäá ãoì é �äà]ç�Ú-Ü>Ý ì�ã ÛrÜ>Ý�à ; ß`Ü4�`à�Þ>Ú®ñ ã Ú�í-Ü>ß��`Ü>Ú�� ì é×íWßäà]ÚWÛrà]í ã èRé ã Ý¶Ü í�Ý�é��Ïç�ßäÜ>Ú ìWã í-Ü;ß��`à ã
ìWã Ý�ÜoÛSò-Ü^ô ��Ú ãiìWã Ý ã Û��`éWß ãÏã ���µÛ9Þ�á4á¬éWÚ ã âÜ|Ý¶ÜoíWò%=5�äà]èRé ã4ã �|âÜ±Ý�ÜoÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú®ù 9 ã �pÛrÞ�ß¥ß ã Û=�`à]Þ�Ú��oâÜÜ>í�íWÝ�à]èDé ã ßÍÛ9Þ�ÚWÛ ã ßäÚ ã Ú��BÝ ã í@Þ>à�Ú�� ì êxà�Ú+* ã Û=�äà�Þ�Ú ã ��Ý¶Ü ì à 0{åã ß ã ÚWÛ ãpìWã6û Þ�ß¥á ãBã Ú��`ß ã �¥à�ç�ÚWÜ>Ý ìWã ÛrÜ>Ý�à ; ß`Ü8î
�äà�Þ�Ú ã ���äà�ç>Ú-Ü>Ý ìWã í�ò =5�¥à�èRé ã ù H à�ÝëêüÞ>Ú � ã íWÝ¶Ü;Û ãiì Ü>Ú��µÝëê ã �äí-Ü;Û ãÏìWã 9 Ü>íWÝ�Ü>Û ã ñ®Ý¶Üoß ã Ý¶Ü4�`à�Þ>Ú ã Ú��`ß ã Ý�Ü
�äß`Ü>Ú û Þ>ßäá åãrãiìWã 9 Ü>íWÝ¶Ü;Û ãÏì é �äà�ç>Ú-Ü>Ý ìWã ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú � � w ��� ã �µÛ ã Ý�Ý ãæì é �äà]ç�Ú-Ü>Ý ìWã í�ò =5�¥à�èRé ã � ���	� �ã ��� ì Þ�ÚWÚ åãrã í-Ü>ß/.
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Þ�âé � � ã ���[éWÚ ã ÛrÞ�ß¥ß ã Û��`à]Þ�Ú|í@Þ>éWß�� ã ÚWà]ßÍÛrÞ�áæí�� ãBìWã Ý�Ü ì à 0�åã ß ã ÚWÛ ã6ã Ú��äß ã Ý ã �äà�ç>Ú-Ü>Ý��`ßäà�Ü>ÚWç�é�Ý¶Ü>à]ß ã�ìWãíWò%=5�äà]èRé ãðã �{Ý ã �äà]ç�Ú-Ü>Ý ã	- í@Þ>Ú ã Ú��`à ã Ý ìWã ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú ã � � � éWÚ ã ÛrÞ>ßäß ã Û=�äà�Þ�Ú ì é­í@Þ>à�Ú�� ì êxà�Ú+* ã Û=�`à]Þ�Úï	�äà�ç>Ú-Ü>Ý ìWã íWò%=5�äà]èRé ã í�ßäÞ ì éWà��oâÜ|Ýëêüà]Ú�� åã ß¥à ã é�ß ì é ìYåã � ã Û=� ã éWß ã � �¥à�ç�Ú-Ü;Ý ìWã ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú à]Ú+* ã Û�� åã Ü>éÚWà#C ã Ü>é ì�ã ��ÛIÜ>ß�� ã �{á­âã ß ã �`ó�ù � � ã � � � �äÞ>Ú�� ì�åã E-ÚWà��{íWÜ>ß/.
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9 ã � ì à 0{åã ß ã Ú�� �ií-Ü>ßäÜ>á§âã �`ß ã ��à]Ú�� ã ß�C ã Ú-Ü>Ú�� ì Ü>Ú�� � � ã � � � �¥Þ�Ú�� ìYåã �`Ü>à�Ý]Ý åã ���äéWß¬Ý¶ÜIE-ç�é�ß ã j ù $ ì éí-Ü;ß`Ü>ç�ßäÜ>íWò ã j ùfsAÚ ã Ú ì�åãrì éWà���éWÚ ã{û Þ�ß¥á ã[ì�ã �¥à�ç�Ú-Ü;Ý ìWã íWò%=5�äà�èRé ã �`ò åã Þ�ßäà]èRé ã èDé�à ì�åã í ã Ú ì4ìWã Ûrà�Ú�èí-Ü;ß`Ü>á§âã �äß ã �t.���}^ñ�� � w���� ñ �)� � ) ��ñ��N} � } ã � ��� w���� � ���	� � ï ì à 0{åã ß ã ÚWÛ ãÏã Ú��äß ã Ý ã ��� ã áæí�� ì�ãæì�åã í-Ü>ß�� ìWã ��¥à�ç�Ú-Ü;é -oì�ã ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú ã � ìWã íWò%=5�äà]èDé ã ó�ù s6Ú±é��äà�Ý�à�� ã Û ã ��� ã6û Þ>ÚWÛ=�äà�Þ�Ú|í�Þ�éWß[ÜL*¥é���� ã ß[Ý¶Ü û Þ>ßäá ãBì é
�¥à�ç�Ú-Ü;Ý ìWã íWò%=5�äà]èDé ã �8ñ ã Ú­Ý¶Ü>à����`Ü;Ú��ÍÛrÞ�áæá ã í-Ü>ß`Ü;á§âã �`ß ã �[Ý�à ; ß ã ����}^ñ��N} ã � ��� w ��� � ���	� � ñ�Ý ã ��Ü;é��`ß ã �í-Ü;ß`Ü>á§âã �äß ã � åã �`Ü>Ú���E -eåã �Àï �)� � ) � 
 p � p � � ñ �	� w���� 
 j � o Ú��rñ ã �²Ý ã � � }oíWßäÞ C ã Ú-Ü>Ú�� ìWã �æá ã �äéWß ã �
ìWã ÛIÜ;í-Ü>Ûrà"� åã­ã70@ã Û��`é åã9ã � �äé�ß4Ý ã �æá4Þ ì éWÝ ã �Sódù 9 êüÜ=*¥é���� ã á ã Ú��²ÚWÞ�é�� ì Þ�ÚWÚ ã Ü>Ý]Þ�ß��ÏÝ ã ��C>Ü;Ý ã é�ß�� ìWã �ì à 0{åã ß ã Ú����Yí-Ü;ß`Ü>á§âã �äß ã ��Ý¶Ü>à���� åã �YÝ]à ; ß ã ��Ü>à�Ú��äàzèRé®êüé�Ú ã íWß åãrì à]Û=�`à]Þ�Ú ì�ã Ý¶Ü û Þ�ßäá ã{ì é �äà]ç�Ú-Ü>Ý�íWò%=5�äà]èDé ã ù
L E-Ú ìWã Ú ã í-Ü���à]Ú��`ßäÞ ì éWà]ß ãæìWã�; à�Ü>à�� ì Ü>Ú���Ý¶Ü­ß ã Û9Þ�Ú����`ßäé�Û=�`à]Þ�Ú ì é �¥à�ç�Ú-Ü;Ý ñ�Ý ã ��ß åã �äà ì é�� ã Ú��äß ã Ý ã
�¥à�ç�Ú-Ü;Ý ì�ã íWò%=5�äà]èDé ã íWß åã9ì à�� ã �YÛ ã Ý�éWà ã Ú�ß ã ç>à����äß åã}ì Þ�à
C ã Ú��Aôã �`ß ã Ý ã íWÝ]é�� û Ü>à ; Ý ã í�Þ ���¥à ; Ý ã �äÞ�é��YÝ ã íWà�Û;ù
9 Þ�ß��äèRé ã Ý êxÞ�Ú±ÛrÞ�áæí-Ü>ß ã Û ã �}ß åã �äà ì é��ðï EWç�éWß ã ÷Wùml�ódñWÞ�Ú­í ã é��{ÛrÞ�Ú����SÜ@� ã ß�èRé ã Ý êüÜ>ÛrÛ9Þ�ß ì±ã ���{á ã à�Ý�Ý ã éWßèRé ã p ùx÷ ! �¥Þ�é���Ý ã íWà]Û>ù H éWß��`Þ�é�� ã Ý¶Ü ì éWß åãrãµì éE�äà�ç>Ú-Ü>Ý ñ�Ý êüÜ>ÛrÛ9Þ�ß ì±ã ���{á ã à�Ý]Ý ã é�ßYèRé ã ö ! ù
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P ã í�Ý�é��9ñWÛrÞ�áæá ã Þ�Ú±í ã é���Ý ã C�Þ�à]ß#�äé�ß[Ý ê åã èRé-Ü@�äà�Þ�Ú|÷Wùmr�ñ�Ý�Þ�ß��äèRé®êxÞ�Ú C>Ü�ÛrÜ>Ý�Û9éWÝ ã ßÍÝ êüÜ>áæíWÝ�à"�`é ì�ã
ì é �äà]ç�Ú-Ü>Ý ìWã íWò%=D�¥à�èRé ã�� ���	�8ñRÛ ã Ý]Ý ã îmÛrà�� ã ß`Ü ì à 0{åã ß ã Ú�� ãBì�ã Ý êüÜ>áæíWÝ�à"�`é ì�ã[ì é �äà]ç�Ú-Ü>Ý ìWã ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú
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1 ã � ã ß¥á ã-#4ã ���6ÛrÜ>Ý�Û9éWÝ åãµã ÚÀéD�`à�Ý]à��äÜ>Ú���Ý ã � ì Þ�ÚWÚ åãrã � ì�ã ß`Ü;á4í ã �9ù/1 ã � ì Þ�ÚWÚ åãrã �Bí ã ßäá ã ��� ã Ú��
ìWã ÛrÞ>ßäßäà]ç ã ß�Ý ã � C;Ü>ßäà�Ü@�`à]Þ�Ú�� ìWã Ý¶ÜÏÛSò-Ü^ô �]Ú ãðì ê åã Ý ã Û��`ß¥Þ�ÚWà�èRé ã ù�1YÞ�á4á ã à�Ú ì à�èRé åã�; ßäà âã C ã á ã Ú�� ì Ü;Ú��}Ý ãÛSò-Ü;íWà��äß ã í�ß åã Û åãrìWã Ú��Iñ�Ý ã �2ßäÜ>áæí ã �2ÛrÞ>Ú��äà���� ã Ú��BâÜBà�Ú=* ã Û=� ã ß ì�ã �DC;Ü>Ý ã éWß�� ìWã � ã Ú��äà�Þ>Ú�P L 1	Û9ßäÞ�à����`Ü;Ú�� ã �
ì Ü;Ú��ÍÛSò-Ü>èRé ã ÛrÜ>Ú-Ü>Ý%ï ìWã p âÜ o p�p�p Þ�éÀö p p�p�p P L 1 í�Þ�éWß�Ý ã çbÜ;à�ÚoáæÞ = ã Ú ã � ìWã p âÜoö p�p�p P L 1í�Þ�éWßýÝ ã çbÜ>à]Ú¬ò-Ü>éD�dó�ù;ú�Þ>éWß2ÛSò-Ü;èDé ã C>Ü;Ý ã é�ß ìWã P L 1Bñ;Ý ã �äà]ç�Ú-Ü>Ý ã ��� �`ßäÜ>à�� åã íWÜ>ß�Ý�Ü}ÛSò-Ü<ô ��Ú ã�ìWã Ý ã Û=�äéWß ã ñ
ã �%Ý ã � åã ÛSò-Ü>Ú��`à]Ý�Ý�Þ>Ú�� �¥Þ�Ú���ß ã Ûré ã à�Ý]Ý�à��[âÜ}Ý�Ü �äÞ>ß��`à ã ù)s6Ú>�äÞ�é����`ßäÜ>à���âÜBÛ ã � åã ÛSòWÜ>Ú��`à�Ý]Ý�Þ�Ú���Ý ã P L 1 p ï$�¥à�ç�Ú-Ü;ÝÚWÞ>ÚÅÚRéWÝ2Ý�Þ�ß��äèRé ã Ý¶Ü � ã Ú��¥à�Þ�ÚbP L 1 ã ���páæà�� ã âÜ�3 åã ßäÞRó ã �pÞ�Ú�ß ã Û9Þ�Ú����`ßäé�à��pÝ êüÜ>áæíWÝ�à"�`é ì�ãðì é �¥à�ç�Ú-Ü;Ý
ã Ú L P�1 ã Ú|é��äà�Ý�à��`Ü>Ú���Ý ã � ì Þ�ÚWÚ åãrã � ìWã6û Þ>ßäá ãBì é �äà]ç�Ú-Ü>Ý�ÛIÜ;Ý�à ; ß`Ü@�äà�Þ�Ú õh÷ $ ø ù s6Ú­Þ ; �`à ã Ú���Ü>Ý]Þ�ß���éWÚ ãÛ9Þ�éWß ;�ã�L P�1 ã Ú û Þ�ÚWÛ��`à�Þ>Ú ì�ã P L 1Bñ-èRé ã Ý êxÞ�Ú±í ã é��{Ü=*¥é���� ã ß{í-Ü>ß[Ý�Ü û Þ�ÚWÛ=�äà�Þ�Ú>.
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1 ã íWß¥Þ ; Ý âã á ã Ú®ê ã ���ðí-Ü��AÞ ; � ã ß�C åã Ý]Þ�ß��¥èDé ã ÝëêüÞ>ÚÅß ã çbÜ;ß ìWã Ýëê åã Ú ã ß¥ç�à ã ; ß¥é�� ãÏã Ú L P�1 ïÑÜ C;Ü>Ú��ÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Úzó�ù 9 ã � åã �äé ìWã �eá ã Ú åã9ã � �äéWß�Ý¶Ü ì à¶Ü>íWò�Þ�ÚWà ã[ì�ã �eá4Þ ì éWÝ ã � ìWã � åã ßäà ã õ j�$ øzÞ�Ú���áæÞ�Ú��`ß åã èRé ã ñí@Þ�é�ß � 1 1 o ì Ü>Ú��µÛ ã ��� ã ß åã ç�à�Þ�Ú�ñ�éWÚ ãæì à¶Ü>í�òWÞ�ÚWà ã ß åã �¥à����`à
C ã í�Ý�é��pà�áæí�Þ�ß��`Ü>Ú�� ã ï�� j�! óAèDé ã í�Þ�éWß
�Z1 1 p ï	�Ïö ! ó ã � � 1 1Bö±ï��iö�ù o ! ó}Ü 0@ã Û��SÜ>à"�}Ý ã � �äà]ç�Ú-Ü>é -§ìWã ÛIÜ;Ý�à ; ß`Ü@�äà�Þ�Ú®ù 9 ê åã C>Þ�Ý�éD�`à�Þ>Ú ìWã Û ã ��� ãì à¶Ü>í�òWÞ�ÚWà ã Ü�C ã ÛiÝ ã � ã áæí���� ã á ; Ý ã í�Þ�à�Ú�� ã ß ì�ã � ã70@ã ��� ìWã CDà ã à�Ý]Ý�à���� ã á ã Ú�� ì é û Þ>Ú ì ìWã íWÜ>ÚWà ã ßBÞ�âé
�äÞ�Ú�� ; ßäÜ>ÚWÛSò åã9ã ��Ý ã �2ÛrÜ>ß�� ã � ì�ã ÛIÜ;Ý�à ; ß`Ü@�äà�Þ�Ú4ïB1 ã�û Þ�Ú ì�ìWã í-Ü>ÚWà ã ß åã �SÜ;à�� ì�åã *^âÜ}é��`à]Ý�à�� åã í�Þ�éWßýÝ ã á4Þ ì éWÝ ãp ó � ù\1 ã ��� ãAì à¶Ü>í�òWÞ�ÚWà ã Ü ì Þ�ÚWÛ åã � åã ÛrÞ>ßäßäà]ç åãrã Ü>éoÚWà#C ã Ü>é ìWã � ì Þ�ÚWÚ åã9ã � ìWã ßäÜ>áæí ã � ã Ú �¥Þ�é����`ß`Ü�=�Ü>Ú��í@Þ�é�ß¬ÛSò-Ü>èRé ã Û ã Ý]Ý�éWÝ ãÏì Ü>Ú��ðÛ ã ��� ã 39Þ�Ú ã ñ�Ý�Ü­Û9Þ�Ú��`ßäà ; é��äà�Þ�Ú ìWã �ðÛ ã Ý]Ý�éWÝ ã ��C�Þ�à��äà]Ú ã �¬Ü>é -Åû Þ�ßäá ã � ìWãÛIÜ>Ý]à ; ßäÜ@�`à]Þ�Ú�õ o�p øëù
d=0�
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Ù}Ú ãðû Þ�à��{Ýëê åã Ú ã ß¥ç�à ãµì�åã í@Þ � åãrã�ì Ü>Ú��BÛSòWÜ>èRé ã Û ã Ý�Ý]éWÝ ã ß ã ÛrÞ�Ú����`ß¥éWà�� ã¬ã �6ÛIÜ;Ý�à ; ß åãrã ñ-Þ�Ú Û9Þ�Ú����äßäéWà"�
ìWã �[Ü>á4Ü�� ìWã Û ã Ý�Ý]éWÝ ã �6ïtÞ�é|Ü>á4Ü��Só�Ü)E-Ú ìWã ß ã ÛrÞ�Ú����`ß¥éWà�ß ã Ýëê åã Ú ã ß¥ç�à ã}ìWã Ý�Üðí-Ü>ß��`à]ÛréWÝ ã ùDú�Þ�é�ßÍÛ ã Ý¶Ü�ñDÞ�ÚÛSò ã ßäÛSò ã Ý�ÜðÛ ã Ý�Ý]éWÝ ã Ü�C ã ÛAÝ ã í�Ý�é���ç�ß`Ü>Ú ìoì�åã íýôÞ�� ì ê åã Ú ã ßäç�à ãBì Ü;Ú��ÍÝ ã ÛrÞ�áæí-Ü>ß��`à]á ã Ú�� H r ã �ÍÞ�Ú û Þ�ßäá ãéWÚoÜ>á²Ü@�YÛ ã Ú��`ß åã Ü;é��`Þ�é�ß ìWã Û ã ��� ã Û ã Ý�Ý]éWÝ ã ù 9 Ü �SÜ>à]Ý�Ý ã�ìWã Û ã ��Ü>á4Ü�� ìWã Û ã Ý]Ý�éWÝ ã �eí ã é��hC;Ü>ß¥à ã ß9ù&PAÜ;Ú��Ýëê åã �`é ìWã �äé�à
C;Ü>Ú�� ã �äéWß�Ý êxéWÚWà û Þ>ßäáæà�� åã ñIÝ¶Ü��SÜ;à�Ý�Ý ã�ìWã Ýëê Ü;á²Ü�� ì Ü;Ú�� H r ã	- íWßäà]á åã9ãYã Ú�ÚWÞ�á ; ß ãeìWã Û ã Ý�Ý]éWÝ ã �
�¥Þ�é��[Ý¶Ü û Þ�ßäá ã �  � ) � ��� � ) � � � � ) � ��� � ) ã ��� ìWã o�� o ì Ü>Ú��ÍÝ¶Ü¬ß¥Þ�é ã6ã�- � ã ß¥Ú ã ù 1 ã Ú�Þ�á ; ß ã6ìWã Û ã Ý�Ý]éWÝ ã �Ü åã � åã ÛSòWÞ�à��äà ìWã á4Ü>ÚWà âã ß ã âÜ�ÛrÞ�Ú�� ã ÚWà]ß�Ü>é±á4à ã é - Ý¶Ü¬ç ã ß ;�ãÀåã Ý ã Û=�äßäÞ�á4Ü>ç�Ú åã �`à]èRé ã ïtÚ åã Û ã ���¥à�� åãðì êüÜ�C�Þ�à]ßéWÚ±ç�ßäÜ>Ú ì ÚWÞ�á ; ß ãAìWã Û ã Ý�Ý]éWÝ ã �Só�ñ5�`Þ�éD� ã Ú­çbÜ>ß ì Ü>Ú��}é�Ú ; ßäéWà"��í ã é§à]á4í�Þ�ß��`Ü>Ú��Iù 9 ã ; Ü>ße=DÛ ã Ú��`ß ãµì éì�åã í�ôÞ�� ì ê åã Ú ã ß¥ç�à ã�ì Ü>Ú��6Û ã ÛrÞ�áæí-Ü>ß��`à�á ã Ú�� ã ���µÜ>Ý�Þ�ß��}ÛrÜ>Ý�Û9éWÝ åã ñ ã �AÝ ã �BÛ ã Ý�Ý]éWÝ ã �BÛrÞ>ßäß ã �äí�Þ�Ú ì Ü;Ú�� ã �oâÜÛ ã ��� ã C;Ü>Ý ã éWß ì Ü>Ú���Ý ã �¬Û9Þ�áæí-Ü>ß��äà�á ã Ú�� � H ö ã � H&j �¥Þ�Ú���� åã Ý ã Û��`à�Þ>ÚWÚ åãrã ��í�Þ�éWß¬Û9Þ�Ú����`ßäé�à�ß ã Ý êüÜ>á²Ü@�
ìWã Û ã Ý�Ý]éWÝ ã � ì Ü>Ú��µÛ ã � ìWã é - ÛrÞ�áæí-Ü>ß��`à]á ã Ú����rù 9 ã �`Ü ; Ý ã Ü>éÀ÷WùPöÏß åã �¥éWá ã Ý�Ü �SÜ>à]Ý�Ý ã¬ìWã �ðÜ;á²Ü�� ì Ü>Ú��ÛSò-Ü;ÛréWÚ ì�ã �6Û9Þ�á4íWÜ>ß��äà�á ã Ú�� �9ù\?mÝ û Ü;é�� �¥Þ�éWÝ]à�ç�Ú ã ß�èDé ã Û ã � �SÜ;à�Ý�Ý ã ���¥Þ�Ú��6Ý ã �}á­ôã á ã �{èRé ã Û ã Ý�Ý ã �{èRéWà
� ã ßäÞ>Ú��{é��äà�Ý]à�� åã9ã � ì Ü;Ú�� LNM 9 LOH ù

 {Þ>é ãpã	- � ã ßäÚ ã  �Þ�é ã à]Ú�� ã ß¥Ú ã
 åã ç>à�Þ�Ú ã Ú  õHö�ù o ñ®ö>ù $ ø õUö�ù $ ñ r�ù p ø õ r�ù p ñKrDùü÷>ø õ r�ùx÷Wñ r�ù o ø õ r�ù o ñ j ùmr8ø
H ö r j � öRïBr>ó ö o)� öRï`r�ó ö�ö � öRïBr>ó j � öRï`r�ó �
H r o*�bo j � j
H,j j �bo j � j
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ú�Þ>éWß H r ã � H&j ñ�Ý ã Ú�Þ�á ; ß ã�ìWã Û ã Ý�Ý]éWÝ ã �6íWßäà�� ã �Aí@Þ�é�ßAß ã Û9Þ�Ú����`ßäé�à�ß ã Ýëê åã Ú ã ß¥ç�à ã¬ã �����äÞ�é+*¥Þ�é�ß��Ý ã á­ôã á ãæì Ü>Ú��ðÛSò-Ü>Ûré�Ú ãoìWã � ìWã é - ßäÞ�é ã �rù ��ÚªÛ ã èDé�à�Û9Þ�ÚWÛ ã ßäÚ ã H ö�ñLÝ¶Ü ûtã Ú®ôã �`ß ã íWßäà�� ãæã Ú  ã ���
�äÞ�é+*¥Þ�éWß�� ì�ã Ý¶Üpá§ôã á ã �`Ü>à�Ý]Ý ã�� p � p j Ü>éD�`Þ�éWß ìWã Ý¶ÜpÛ ã Ý]Ý�éWÝ ã Û ã Ú��äß`Ü>Ý ã ñDá²Ü;à��rñbÛ9Þ�áæá ã Ý¶Üpç�ßäÜ>ÚRéWÝ¶Ü>ß¥à�� åã
ìWã H ö C;Ü>ß¥à ã Ü�C ã Û  ñ®Ý ã ÚWÞ�á ; ß ãÏìWã Û ã Ý]Ý�éWÝ ã �FC;Ü>ß¥à ã ù�ú2Ü>ßpÜ;à�Ý�Ý ã éWß��rñ ì Ü>Ú��pÝ¶Ü ì à�ß ã Û=�äà�Þ�Ú � ñ®éWÚ ã Þ�é
ìWã é - Û ã Ý�Ý]éWÝ ã � �¥Þ�Ú��Bí�ßäà�� ã � �äéWà#C;Ü>Ú�� �¥àýÝ�Üiç ã ß ;@ã � ãðìYåã C ã Ý�Þ>íWí ã íWÝ]é��}Þ>é§áæÞ�à�Ú��[Ý�Þ�à]Ú ì é�Û ã Ú��`ß ãðìWãÝ�Ü�Û ã Ý]Ý�éWÝ ã ù�Ù}Ú ã Û ã Ý�Ý]éWÝ ã6ã ���}íWßäà�� ã �¥à�éWÚ ã Û ã Ý]Ý�éWÝ ã6ìWã H ö>C åã ß¥à
E ã Ý êxà�Ú åã çbÜ>Ý]à�� åã �äé�à
C;Ü>Ú�� ã .

� � � ) ' � ~ )� � � � � � ���:p � p r o ït÷Wù]ö p ó
ã � ìWã é -iì Ü>Ú���Ý ã ÛrÜ���ÛrÞ>Ú��äß`Ü>à]ß ã ï � � ) ' � ~ )� � ã ��Ý�ÜBí@Þ��äà��äà�Þ�Ú ã Ú � ì éæÛ ã Ú��`ß ã[ìWã Ý¶Ü{Û ã Ý�Ý�é�Ý ãYì�ã<H r6Ü�C ã Û[Ý ãíWÝ]é��Íç�ßäÜ>Ú ì|ì�åã í�ôÞ�� ì ê åã Ú ã ß¥ç�à ã ñ ã � � � � ã �[Ý¶Üðí@Þ �¥à��äà�Þ�Ú ì é|Û ã Ú��äß ãpìWã Ý�Ü¬Û ã Ý�Ý]éWÝ ã}ìWã�H öAÛ9Þ�Ú��äà ì�åã ß åãrã ó�ù9 ê åã Ú ã ßäç�à ã �`Þ��`Ü>Ý ãAã ���{Þ ; � ã ÚRé ãµã ÚE�äÞ�áæá²Ü;Ú��ÍÝ ê åã Ú ã ßäç�à ãAì Ü>Ú���Ý ã � ì à 0{åã ß ã Ú�� ��ÛrÞ>á4í-Ü;ß��`à]á ã Ú�� � � ùú�Þ>éWß±Ý ã � åã Ý ã Û��`ß¥Þ�Ú�� ìWã ö�ö � � ã	6 é��`à]Ý�à�� åã � ì Ü>Ú��­Ý ê åã �`é ìWã�ì êüé�ÚWà û Þ�ß¥á4à"� åã ñYÝ¶Ü û ßäÜ>Û=�äà�Þ�Ú �äÞ;î
�`Ü>Ý ãÏì ê åã Ú ã ßäç�à ã Û9Þ�Ú�� ã ÚRé ã|ì Ü>Ú��¬Ý ã � ûtã Ú®ôã �`ß ã ��ÛSòWÞ>à��äà ã � ã ��� �äéWí åã ßäà ã éWß ã âÜ � o ! âÜ§ç�ßäÜ>Ú ì  ï  
r!� o ódñ ã � ã ��� ã Ú�ÛrÞ�ß ã á ã à]Ý�Ý ã éWß ã âÜ|í ã �`à"�  ù âL Û ã ��� ã�åã Ú ã ßäç>à ã ñ�Ý ã � û é�à�� ã �AÝ¶Ü@� åã ßäÜ>Ý ã � ì ê åã Ú ã ßäç�à ã �äÞ�Ú��Ú åã ç�Ý�à]ç ã Ü ; Ý ã �rñ�Ú�Þ�é�� =|ß ã CDà ã Ú ì ßäÞ�Ú�� ì Ü;Ú���Ý¶ÜC� ã Û=�äà�Þ�Ú­÷Wù o ù rDù]ö�ù
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!{Þ�é��µÜ>Ý�Ý]Þ�Ú��Aá4Ü>à�Ú�� ã Ú-Ü>Ú�� ì�åã �SÜ>à]Ý�Ý ã ß6Ý ã �Aß åã ç�à�Þ>Ú��pé��`à]Ý�à�� åãrã � ì Ü>Ú��µÝ ê åã �äé ìWã �äéWßpÝëêüéWÚ�à û Þ�ß¥á4à"� åã ñÜ>à�Ú��¥à�èRé ã Ý ã � ì à 0{åã ß ã Ú�� ã ��ÛrÞ>ßäß ã Û=�äà�Þ�Ú��{Ü>í�íWÝ�à]èDé åãrã �{Ü>é - Û ã Ý�Ý�é�Ý ã �µâÜÏí�ßäÞ ; Ý âã á ã ù
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1YÞ�áæá ã§ì�åã *^âÜ ì�åã Û9ßäà"�oíWß åã Û åã9ìWã áæá ã�� �IñÍé � á4Þ ì éWÝ ã§ìWã Ý¶Üªß¥Þ�é ã§ã	- � ã ß �Wã ïtß ã �¥í®ùÍà � � ã ß �Wã óÛrÞ�é&CDß ã é �Wã ß åã ç�à�Þ �æã�� �  �� � � ìWã õHö�� j l o�� r!� o ø � õ p � p�� p � $ ø�ïÑß ã �äí®ù�õ r!� o�� j �mr8ø � õ p � p�� p � $ ø/ó�Ü�C ã Û ìWã �Û ã Ý]Ý�éWÝ ã � ì Ü � �AÝ ã ÛrÞ>á4í-Ü;ß��`à]á ã�� � H roÜ�=bÜ � �pé �Wã ç�ß`Ü � é�Ý¶Ü>ß¥à�� åãµìWã p � p r o � p � p r o ï p �]ö �2p �Pö^ódù L é

�`Þ��`Ü>Ý ñbé � á4Þ ì éWÝ ã[ìWã Ý¶ÜpßäÞ�é ã�ã�- � ã ß �Wã6ã ���YÛ9Þ�áæí@Þ � åã}ì�ã ÷�÷ � j ö}Û ã Ý]Ý�éWÝ ã � ì Ü � � H r�ñ ã �Yé � á4Þ ì éWÝ ã
ìWã Ý�ÜißäÞ�é ã à � � ã ß �Wãðì�ã l � $ ùK1 ã �BÛ ã Ý�Ý]éWÝ ã ���äÞ � � � éWá åã ßäÞ�� åãrã � ã��  � ) � ��� � ) ìWã p âÜi÷ j ïÑ÷�÷ÀâÜ o�p ó ã �ã�� � � ) � ��� � ) ìWã p âÜ j ö­ï p âÜ l�ó�ù�ú�Þ�éWß åã �`é ì à ã ßBÝ êxé � à û Þ>ßäáæà�� åãpìWã �Aá4Þ ì éWÝ ã �9ñ ìWã � åã Ý ã Û=�äßäÞ � � ìWã ö�ö �
� ã	6 ïaö�ö � ùPö � ã	6 íWÝ]é���íWß åã Ûrà�� åã á ã�� �Só�Þ � � åã � åã é��äà�Ý]à�� åã �rù 9 ã ÛSòWÞ�à -­ìWã Ýëê åã��Wã ß¥ç�à ãAì�ã Û ã � åã Ý ã Û=�`ß¥Þ � �ã ��� ì à�Û=� åã í-Ü>ß6Ý ã �¥Þ�éWò-Ü>à"� ì ê]ôã �äß ã âÜoé �Wã	åã��Wã ß¥ç�à ã �äé @ �`Ü;á4á ã�� �pà�áæí�Þ�ß��`Ü � � ã í�Þ�éWßBèDé ã Ý ã � ã ß¥á ã
ì ê åã ÛSò-Ü � �`à]Ý�Ý]Þ ��� Ü>ç ã��Wã �äÞ�à"��í-Ü�� �`ß¥Þ�í åã Ý ã C åã ñ ìWã � ã Ý�Ý ã �äÞ�ß�� ã âÜAí@Þ�é,C�Þ�à]ß ã	- �`ßäÜ>à�ß ã Ý ã � ã ßäá ã ÛrÞ � ���SÜ � �ç�Ý�Þ ; Ü>Ý ù�ú�Þ>éWßAÛSò-Ü>èRé ã Û ã Ý�Ý]éWÝ ãµìWãdH r�ñ�ö p�p�p�p åã C@âã��Wã á ã�� � �! µÞ � � åã � åã¬ã�� ß ã ç�à����`ß åã �9ñ ã	-#"rã í�� åãÏìWã é -í ã �`à�� ã � 39Þ �Wã � ì%$&� � �Z1 1 p ã �`� 1 1 o ù 9 $ í�' ã á
( âã ' ã�ìWã)"rã � 3�* �Wã � ì%$+� � � 1 1 p ï�� 1 1 o ó ã ��� �,(��äé åãrãâ$ í ã �-("�  � ) � ��� � ) õU��ñPö p ø ã � " *>é&C�' ã/. ê0( � � ã '�C $&.1.]ã[ã�� � � ) � ��� � ) õHöI÷�ñ]ö�l^ø%ï¥õHö j ñ]ö $ ø/ódù 9 $µìWã é - ( âã á ã 3�* �WãBã ���â$ ç2' $&��ì  � ) � ��� � ) õ j lDñü÷Wö9ø ñ ã � " *�é&C�' ã�. ê0( � � ã '�C $&.1.]ã{ã�� � � ) � ��� � ) õHör÷Wñ]ö l8ø�ï¥õHö p ñ]ö $ ø/ódù 1 ã �,* � � ìWã � 3�* �Wã �rñ*Lâé .�ã � �-',*2(�� �-' $ C ã '�� åã9ã � åã � $&��" ò ã ���3* � � ��åã�"rã ��� $ (1' ã �Aí4*�é�' " * .1.]ã�" � ã ' .�ã � ì * ���Yåãrã �rñ�èRé�( � ê5* � �Aí $ �íWé	ôã �-' ã>;�$&.6$ = åãrã �}í $ '[á $&� èDé ãµì�ã � ã áæí��rù

� �7"rã èDé�( " * ��"9ã ' ��ã8.6$ ',*�é ãµã	- � ã ' �Wã ñ .]ã �9' åã ç2(1* � �¬â$d;%$ � ã �}ò $ é��  ìYåã E � ( ã �{í $ 'pö�� j l o)(
 -( ö�� o ï p>(  � ) � ��� � ) ( j ó ã �5r!�x÷ (  ( r!� o ït÷ p (  � ) � ��� � ) ( ÷ j ódñ �Wã �3* � �ðí $ � ìWã �:' åã ç2(;* � �ìYåãrì ( åãrã ��â$­û�$ (;' ãæìWã<.6$ á ã �äé�' ãoìWã í�' åã�" (��,(1* �	ì%$&� � LNM 9 LOH ù � �#ã	0�ã �Iñ .1$ í�' ã á
( âã ' ã ' åã ç&(1* ��ã ���
�3(��äé åãrã§ìWã ','3( âã ' ã í . é�� ìWã ö p>= � ì�?A@B$ �-(DC? ' ? ï " 'e=&* ��� $ � ì é �-* ����?E$ é®ñ �3* .GF?�� *�� � ì�?7? � �-* ����?E$ é-ó�ù
9 $ � ?�" * �Wì�? ' F? ç2(;* �H? ���ií�'3* " ò ?oì�?<. ê0( � � ? ' û�$&"�?
?�� �3' ?<.1$ í ? �-("� ?I? � .1$ ç2' $&�Wì�? '3*�é ? ï�' F? ç2(;* �	ì é
�2" ' $&" � � ó�ù-ú $ ' $ ( .1.;? é�'��rñ .1? � ì�? é - ' F? ç&(1* � � � ê5* � �[í $ �Íé ��? í�',* û * �Wì�? é�' " * � ��� $&� � ?J?�� = �<ñ ? ���3* � �
@B$&.KF? èRé�(]í F?�? �±ï $); � ?���"�?oì�?<" * @ í $ '��-( @I?�� � H öB*�é J+? � H&j ódù � .;.1? � ��? �3* � � ì * ��" í $ �¬í�',(�� ? � ?��
" * @ í�� ?pì%$+� � � *��-' ?�F? �`é ì�? ù

úL*�é�' "�? èDé�( ? ��� ì�? � ñ .6$ í�' ?�@ (DC? ' ?­ì�? � �3'3*2(�� F?�.1?�" �3'3* ì�? �æèRé�( " * � ���-("�`é ?�� � .1? � "�?�.;. é .;? �
� � ) � ��� � ) 
 p � ê ? ���{í $ ��í�' F? � ?�� � ?¬ì%$+� � .1? �#� ? ��� � ?��±û�$ (�� "�?�$ é®ùK1 ? ��� ?�F?�.;?�" �-'3* ì�?�? ��� . ê F?�.;?�" �3'3* ì�?Aì�?
*,* ��" �3(1* � ( � � F? ' F?�?/?�� �-' ?}ì�? é -<@ * ì é .1? � . *2'�� ì�?	. ê5( � � F? ç2' $ �3(1* �Ïì é ; *>é " ò�* � ù CLM. ê0*>íWíN*�� F? ñ .;? �eç $ í��
C$ ç&' $&�Wì � ñ � *�� $&@I@
?�� � .;? � "�?�.1. é .1? �	C$ � � ) � ��� � ) 
 j ö��3* � �eí . é�� .6$ '¥ç ? �2èDé ?	.;? � $ é��3' ? �  ùf1 ? ��ç $ í��rñèDé�( �,* � � .;? � ì�? ' � ( ? '��<C$ ô? �3' ?
?�@ í�( .GF? �rñ+�äéWí�íN*2'�� ?�� � ?��>?70N? � @ *&( � � ì�?I" ò $ 'äç ? èRé ?I.;? � $ é��3' ? �rù1 ? í�'3* ;�. C?�@I? ñ " * @I@
? * �O$ íWé . ê5* ; � ? 'eC ? '[ç2'^ô$&"�?/$ é -I@I? �äé�' ? � ì�?	"E$ í $&" ("� F? ñ � ê ? ���[í . é��Íí�' F? � ?�� �é ��?¬û *2(�� .1$ '3*>é ?ðûP? ' @QF?�? ù 9 ? � "�?�.1. é .1? � ì * � � . ê $&@I$ � " * � �-( ?�� � ì�? � "�?�.1. é .1? �RC$ � � ) � ��� � ) 
 p *�é j ö
��? �,* � � ì * ��" í $ ��í�',(�� ? � ?��7" * @ í�� ?Aì%$&� � � *��3' ?
F? �äé ì�? ù

fL0���>ON
91FTJ�Fa63K5L38Q BC;=I+Q 5=3 � 2 2 fO7a91IGJCFT38I=I=3:IGJ\kTS)S�SGS%63:D�'38I=3:N
3:IGJXQ:0
U=0@243aJ�3 ��3aJ�3 Q J\7��H>1FTBC3:N
38IRJ Db; �T9RBCQ �G;=3 ��M 91I B�38?R>1BC5L3 �H38Q 5L9RI=I 63838Q <=BC9ED13:I�>@IGJ 5=3A2 �LV���W �LV_0



���m� �Z�=�,��� � ������e$ �&� ���m$,�&��� �)�+�d� �f�� �+�

ú�*>é�'�' F? �äé @
? '9ñ �3( * � ?�-�"�. é�� .;? � ; *2' ì � ?��  ? � � ñ .;? ��' F?�� (1* � � �!$ ' ì F?�? �AíN*�é�' . ê F? �`é ì�?iì�?
. êüé � ( û *2' @ ("� F? �3* � � .1? � �¥é�(
C $&� � ? �ðï C&*2(1'hE � é�' ? ÷WùPö p ó�.

8 P $+� � .6$ '3*�é ?B?	- � ? ' ��? ñ .1? �8' F?�� (1* � �²ö�� o r o�(  �( r!�x÷ ? � p � p l o�( � ( p � l�r o ñ �,*2(�� ?��
� ? ' @I?ðì�?K"�?�.1. é .1? � o (  � ) � ��� � ) ( j��B? � j ( � � ) � ��� � ) ( r $ ù/1 ? ��� ? ' F?�� (;* � ' ? í�' F? � ?�� � ?&� ö p
"�?�.;. é .;? � ì é ì�? é - (DC?�@I?8" * @ í $ '��-( @
?�� �Bí $ ' @ ( .;? ����� ?�.1.;? � $ l;÷ ����'�� 1 1 p ñ � ö p ����'��Z1 1Bö
? � $ ÷�÷�����'-� 1 1 o * � � F? � F?�;%$&.1$ = F?�? �9ù

8 P $+� � .6$ ',*	� ? ( � � ? ' ��? ñ .;? �J' F?�� (;* � � r!�T� (  ( j �]ö ? � p �mr (  �(^p � l�ñ �3*2("� ?�� � ? ' @
?iì�?
"�?�.;. � .;? �Í÷ o*(  � ) � ��� � ) ( ÷ �K? �Fr ( � � ) � ��� � ) ( ��ù

0

5

10

15

20

25

30

0 10 20 30 40 50

 ηcell

φ ce
ll

1.5 2.4 2.5

0.4

ηtrue

  φ
tr

u
e

0

0.8
1.375 3.2

�������
	���÷WùPö p 8)
����-������5� � % � 0 ���8�2 "*�.��� �$�,�$% � /2� 13"*�D0 % � 13� 1 2 1 ��� 1 % � 8�0 �$�,� �#0 "*� ����� �/�.��"#�$�/%&�#+
1
��/ � ��%�% � %&��/ 0 � 1 0 ���/2��� 13��2��/ /2"*� 1 %&��/ � ��%�% �/%&��/�� � 
 � + � � ��.#�3� 13"42�� 1 � "40�0 ��/ 13"*�,� 6� � � 0 �/� � �
��
�
�
�
 ���
 6���0������� 1 /#+

ú�*
��' " ò $&" � ��?Àì�? "�? � "�?�.;. � .;? �rñ "
�5? ��� C$	ì (;' ? ñeí4*	��' " ò $ ��� ? '�� � ñ * � ?	- �3' $ ("� .6$ C $&.1? ��'
@ * = ?�����?�ì�? .1$[ì (����-'3( ; ���3(1* �6ì�� F?���? ' � ( ? ? � .6$ ' F? �,* . ���3(1* � ?�� F?���? ' � ( ? ?�� ?70N?�" ��� $+� ��� �:$ *������ ?�@
?�� �
�!$ �����,( ?�� ù L E �oì�? ' F?9ì ��(;' ?/.1$ � ?�� �,( ; ( . ("� F? $ � - ��� ? � ? � ì�?(;%$ ��� ? � F?���? ' � ( ? �9ñ ì � ? ��í�'3( ��" (]í $&.1?�@I?�� �
$ � -O?70N? ��� ì�?�@I$ �-(DC? ' ?/? ��C$�.6$:" * � � $+@ ( �%$ �-(;* �<?�� í�(1* � �9ñ .�� $ *������ ?�@I?�� � ì F?�@I$ '3' ? C$ �ðöP� o�� ì�?�.1$C $&.;? ��' @ * = ?�����? ù

���$���SR a 
��VW�
 � X � [ 
:] � 
 � � U�U,�>U � 
������
��'�>U��� X � 


ú�*
��'�� ? � ' $ (��3* � �hC $ '3( F?�? ����� �7"�? '�� $ ( � � * @ ; ' ? � ? "�?�.1. � .1? ��� $&� � .1$ ' F?�� (1* � � �0$&�%$&. =5� ? * � �
� � " * @ � *2'�� ?�@
?�� ���3( ��� � . ( ? 'rùIú $ ' @ ( "�? � "�?�.;. � .;? ���E* �!�N? ���"��(����-( �#� � ? ' "�?�.;.1? � . ( F?�? � C$ � �$� '3* ;�. C?�@
?
$ = $+� � ? � . ( ? � � ? � .1?�@I?�� �%����' $&� � .;? � ? ��� ?���û�$ (�� "�?E$ ��� ? �%����(L* � � F? � F? ' ? �3(1' F?�? �&� ?8.�� $&��$&. =5� ? � ? �
"�?�.1.;? ������( � ? ',* � � ?���" *2' ?'� ' F? � ?�� � ? �(� $&� � LNM 9 LOH ù 1 ? ��� ? ' � (DC? ' ? ���3* � � �2$ '�� F?�? ��� $&� � .)�0$&�%$&. =D� ?
? � " *2','3( ��F?�? �9ù



��� �<�&��
�� �e���&���n�e�������h����� ��� �e�7����$

9 ? � ' ?�@ ( ? '��G= �4? � ?J"�?�.1. � .1? � ? ��� . ( F? C$ � ? � � '3* ;�. C?�@
? � � ?J@ * � � $
�&? ��� ?%� ',(�� ? � ? ��* ��� F?�? ���*	� � ? � ',* ;�. C?�@I? �'����' .1? � @ * ��� .1? � � F?�.1?�" �-',* � ( ��� ?}û '3*2( � ?�� � ����(N* � � F? � F? ' F?���$ ' F? � $
� '�C? � .1? � ? ��� ?��
û�$ (�� "�?E$ �>.

8 � � 	�	�& 	 ��� ����
 �@��� .
�%� ?�. ��� ? � "�?�.;. � .;? � F? � $ ( ?�� � @ *2'�� ? � � ��$ ��� ? �3( �2�%$&. � ?!��� =5�,( ��� ?�� ��� û�$ ("� ��� @ * � � $
�2? *	�
� ? � @ * �#� .1? � @��?�@I? � � � $�;�.;?E$ �À÷Wùmr � ù M *
��� .1? � � '3* ;�. C?�@
? � � '3* C ?��%$&� �!� ? � @ * ��� .1? � � ����(
F? � $ ( ?�� � �����BC$ � ? � � '3* ;�. C?�@
? � ����' .;? � "�$ '�� ? � @ C? ' ? � � * � � F? � F? ' F?��%$ ' F? � ? � ��? � ? '3* � � ��. ���
� ' F? � ?�� ��� � $&� � LNM 9 LOH ù@ú�*	��' .)�0$&�%$&. =5� ? � . *2'������ � � ��?�"�?�.1. � .1? � ? H r ? ��� @ *&'�� ? � .6$ ' F?�� (1* �
� ?<j � j�"�?�.1. � .1? � "�?�� �3' F?�? ����' "�? ��� ? "�?�.1. � .1? $
F? � F? ?	-#"�. � ? ù P $&� � .1? "E$ � � � � ��? "�?�.1. � .1? � ?<H ö	�
.1? � ��� $ �3' ?	"�?�.;. � .;? � � ?FH r!� ? '3',(DC? ' ?/.1$ "�?�.1. � .1? @ *2'�� ? * � � F? � F?	?�-#"�. � ? �rù � �<"�? ����( " * ��"�? ' ��?
.1? � "�?�.;. � .;? � @ *2'�� ? � � ? H&j � ',( ?�� � � $MF? � F?oû�$ ("� � C$ ö>ö � � ?	6 .)� F?���? ' � ( ? � F?�� * � F?�? � $&� � "�? �
"�?�.1. � .1? � ? ��� �-'�C? � û�$ ( ;�.1?�� ù

4 * � � $��2?1 * @ �%$ '��-( @I?�� � 1 ?�.1. � .1? �
H ö � � � � p � � � j ÷��Pö � � � öL� � � j	� � � ö p ö	�T� � � � öI÷ o �ml � � � ? � .1?�@I?�� �-� 1 1 p ? �-�Z1 1Bö �
H r � j � j p �

�Z1 1 p
1 * @ �%$ '��-( @I?�� � 1 ?�.1. � .1? �

H r � j�� � r � � � ÷ p �]ö $	�
�Z1 1Bö

1 * @ �%$ '��-( @I?�� � 1 ?�.1. � .1? �
H ö � $ ö	�Pö � � � � l�� r � � � ö>ö�ö	�ml �

�Z1 1 o
1 * @ �%$ '��-( @I?�� � 1 ?�.1. � .1? �

H ö � ö $ �#�H� �
%'&)( * � & �±÷�ù r 8 � �� 1 ��2�% � ��/ � ��%�% � %&��/ ��"40 1 ��/	
 1 �4/�� ��/�2"8$�,�$% � � 1 � � /�2$.#�3� �5���$��/ 
 � � 1�
 � 
$���,�$� 1
�$� ��"*� 1 � 8 � �$� 1 ��/ 1 ��� � ��2�/ � � �$� "*� � ��/ ��"#�$� %&��/#+ 1
��/ � ��%�% � %&��/ ��"40 1 ��/ � � 
�
 �0� /2"*� 1 1 �4/
� �� 1 ��2�%�% ��2��/ ���$��/ � � 1 ��(#%&� �$� +

8
� 
�� � 	 �� � ����� �>� ��" " ����� ����" .
9 � $&. ( @
?�� � $ �-(1* �>?����%$ �D� ? � ?�� �,(1* � � ? � 1 1 p ? �^�Z1 1Bö F? � $ ("� @I$&. "��$);�.GF?�? � *	��' .6$ ',*	� ?
( � � ? ' ��? � "�?�" ( $ F? � F?B" *2'3',( ��F?
$
� '�C? � .;? � ? ��� ?��ªû�$ (�� "�?E$ � � ù 9 � F? ����� ? � ?B.�� � � ( û *2' @ ("� F? � ?I.6$'3*	� ? ( � � ? ' ��? � " * @
@I? "�?�.1.1? � ?).�� ( � � ? ' û�$&"�? ?�� �3' ?).;? � � ? � - '3*	� ? ��� � �0$ ��* ��" � � �? �3' ? ' F?E$&. (�� F?�?
��� ? ����' � 1 1 o ùú $ ' $ ( .1.;? ��'���� � $&� � .6$ ',*	� ? ?	- � ? ' ��? ��÷ � ö �8" * ����?�" � ? ��'�� ����' � ? � F?�.1?�" �-',* � ? � � ? � 1 1 p
� � 1 1 o � ��� F? � $ ( ?�� � �%$ � ; ' $&��"�� F? ������' .1? ��'�� "E$ '�� ? �#�3* @
@I$ �-',( "�? � % � C2*2(;'ZE � ��' ? ÷Wùmr � ù M *	���
"�? � � ',* ;�. C?�@
? � " *&'3' ? � � * � � ?�� � C$ � ? � "�?�.;. � .;? � � ?(H ö * C�K( .�? ��� ��( @
" ( .;? � ? C F? ',(
E ? 'VC�(���� ?�.1.1?��
@I?�� � .1? � " * ����?�" �3(1* � ��� ? � * � � F? � F? � F? � ?�" � F? � � ' �$&"�? $ � -R@
? ����' ? � � ?�"�$
�%$&" (�� F? �rù�P $&� � � *��3' ?

eb0-V_91;=B � 2 2 S^63��H387aJ�BC9b5=38Q�� ��/ Q�;=B �H>A7:>1B[JC3 Q�91N
NY>EJCB�FZ7a3�� d �=k *�� UGSOQ[;+B�� � �=d#*�� U1dVQ�;=B���f ��� *������AQ�;=B
��f �Ld#*L3:J�<�9R;=B � 2 2 f%63 �T3 7 J�BC9L5L3������YQ[;=B���k �=kL0



���m� �Z�=�,��� � ������e$ �&� ���m$,�&��� �)�+�d� �f�� � �

F? ����� ? � .1? � "�?�.1. � .1? ��� ? H r �,(���� F?�? �&� ? ','3(DC? ' ?:"�? � "�?�.1. � .1? �RC$ � '3* ;�. C?�@
? �9* � � F? � F? ' ? �3(1' F?�? �&� ?
.�� $+�%$&. =5� ?��

1 Sη
0 20 40 60 80 100 120 140 160 180 200

 (
G

eV
)

1
E

n
er

g
ie

 d
an

s 
S

0

5

10

15

20

25

30

35

�������
	���� ����� 8 �� �0��0 8�2 ��� �� 13" / ��2� ���$��/ %&� � "*� 1 ��0 1 2������ 1 
 �4��� � "*� ��1 2 "*� � �  13"*�50 % ��%:2"8$�0�
� � ) � ��� � ) 
 r $ � � � � � 
$+ 1���/�%:2"8$�0��/ 13"42�� 1 2�%�% ��2��/ 2��,��2$.#� ��� 1 % ��13" /�2 1 2 "*� � ��% � � ��0 1 � /2"*� ����;
1 032 � � ���$% ( 0 �$� ������2�#+ 1�� � �� � 0�" ��� ������� 1 � � % � � "*�50 (�� 6�  � � 
��L� � ��/ 1 � �� �$� ��� �$�58 ������� 1 � �
1 0 " � "*�,� ���505� � 
 ��+

� �H$ ���-' ? � ',*�	 . C?�@
? � $&� ����
�
�
 ?���� � �� C$ � ��? F?�.;?�"�� '3*�� ?
@B$+.�" * ����?�"��#F?�?�� ��' �-$7"E$ ' �-?
��$ � �-?��3?���� (1* � � ����$ ' F?�� (1* �O?��#"�. � ?:" *2'3' ?���� * � � C$���� ( � �"! � ��� �#! ( ��$K?�� � �"! � ��� �#!&% ��'(�

) �+*-,/.10�2354635798:3 0 35;�<-= * 3>3?<�8A@CB�;?DE=:FG7HF"<IF ,KJ�L
� ?��9"�?�.;. � .;?�� � ?NMO� � ?NP 
�
�
 ?��QP 
�
 � � $&��� .6$9R * ��?S��TVU�W � WX��TY'�?�� 
 W[Z\W 
 T �R* �?�
F?��#F? . � ?�� $H]2?�" � ��? "E$ ' �-? � � F?�.1?�"�� '3* � ( ��� ?�^ ',* �?� $&.;?_� '�C?�� 	�'��a` $&�?�3? �cb P_d $I]&?�" b ? 	 M �%$&"HeS��f	�
?�� �!$ ( � @QF? ��( � @ � � ',*�	 $ 	 .;?�@
?��?� � ��7C$ � � � ',*�	 . C?�@I? � ? @B$ � ]+$ ( �,? " * ����?�"�� (;* � C$9.6$ @B$g�h�3?g�

 ?!� ',*�	 . C?�@I? � F?�� ' $ � ?:.�� � � ( ^ *2' @ ( �#F? � $&���9"�?����-? ' F?�� (1* � � ?�� ��. � � ?���" *2' ?8.6$ ' F?�� * . � � (1* �7?��
F?���? ' � ( ?g��� ?��9"�?�.1. � .1?�� " *2',' ?���� * � � $&�?�-?�� * �?� ��* ��" F?��#F?�?���"�. � ?����
� ��$ � � ' ? � '3*�	 . C?�@
? ' ?�. ( F?8$ � � b PAd ?�����.1$ � ' F?��,?���"�? � � � ��?�"�?�.1. � .1? � $&����P 
�
�
 � "�?�.;. � .;?
� � 
#� � � � � ?�� � ��?:$ � � ' ? � $&���iP 
�
�j � "�?�.1. � .1? � ��f � ��U	� � ����( � * �?�9@ *2' �3?���?�� �!$ ( �O@QF? ��( � @k�

 ?�� "�?�.1. � .1?��l� * �?� ' ?�� (;' F?�?�� � ? .)�0$&�%$+. ` �3?g�-P �(m%� � � *	��'"� ?�� ' $ ( � * �a�l� ( @ ( .6$ (1' ?�� ��� ? � �:"�?�.1. � .1?��
� ?nP 
�
�
 � "�?�.1. � .1?�� � �(� � �-� � ?�� � �If � � � � � ?�� � ��? � ?nP 
�
 � � "�?�.1. � .1?+�If � � � � �KF?��-$ ( ?��o� @ *&' �-?��
?�� �!$ ( � �%$ � � � @I$ ( ��^ * ��"�� (;* ���%$ ( ?��?�9" *&'3' ?�"��3?�@
?��?�J?�� �!$ ( �A@QF? ��( � @p�/��?��n��q\�I"�?�.1. � .1?��
"�?��?� ' F?�?��r� ��' "�?��9"�?�.1. � .1?�� * �?� ��* ��" F?��#F?:$+�%$&. ` ��F?�?�� ?�� �!$ ( � @QF? ��( � @k�

�-sutv/wYx�y{zc|~}I�Ix �������c� |�wYx � xhy�z~x � |u�Ix��g� � z~xlz~x�� �c� }������ �1� � s



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

P��am%� � ��� ?�. ��� ?�� '�� �a�9@I$&. � '3( � �#��' $&�?�9.1?����-?���� � � � � 
 � * �?� F?��#F?
F?�"�$ ' �#F?�� � ? .)�0$&�%$+. ` �3?g�

� ?i�3?�" * � � � ` �4? � ?	"�?�.1. � .1?�� $H]2?�" � ?�� " * @ � *2' �3?�@
?��?� �A� ( ��� � . ( ? ' ��?����). ( F? C$ � ?�� � ',*�	 . C?�@
?��
����( �,? '3* �o�	?���" *2' ? � ' F?��3?��?� � � $+������� � �nMO� 
 ?��	"�?�.;. � .;?�� � * �?� ��* ��":" *2','3( � F?�?��9?�� �2$ '�� F?�?�� � $&���
.)�0$&�%$&. ` �,? L
)
�N*-,/.l0�2354635798u3"!:B�=u<I3$#�<I3 J 7�F ,KJ�L
� ',*2( � �3?�"��-? ��' � � ? ��$ � �-?��-?��a� (1* � � * �?�
$&. ( @
?��?�#F?�� �3? � .1?�@I?��?�9� ��' � ��? ^�$&"�? C$
"E$ � �3? � ?
� '3*�	 . C?�@I?�� � ? �%$ � �3?����-?���� (;* ��� C$n^ '3*2( � � �
% *	��' P 
�
 � � .1$ ' F?�� (1* �R" *2'3' ?���� * � � $&�?�-? ?���� 
 W
�'& !)(*(���(#! W � ?�� 
 W[Z & !)(*(��+(#! W � j�� $+. *2' � ��� ?&� *	��' P 
�
�j � ( .����0$
� ( � � ?r��U9W ��& !)(*(��+(#! W � � ?��

 W[Z & !)(*(��+(#! W['(�?��$�" *&'3' ?�"�� (1* �I$
����. ( ��� F?�?�" * ��� ( ���-? �3? � .1?�@I?��o� C$�@ � . � ( ��. ( ? ' .)� F?���? ' � ( ? � ?��
"�?�.1. � .1?���" * ��"�? ' � F?�?��(�%$ ' �(���L$ � F?�� ' $ � $g� (;* � � ? .6$ ' F?�� * . � � (1* �O?�� F?���? ' � ( ? � $+��� "�?�� R * ��?��
?���� � �5?��?] (1',* �\� 
-, ?��	@��?�@
? � ? ��
-, � $&�a�	.;?�� R * ��?��/?�� Z C$R.6$ � ' $&��� ( � (;* �7$H]2?�" � � 	N* �
�3?�"��-? ��' �aP��B"�? ����( " * ��"�? ' ��?/.�� ( @ ��$&"���� ��' .�� � � ( ^ *2' @ ( �#F? � .1$ � F?�� ' $ � $g� (1* �
?���� � F?��2. ( �2?E$ 	 .1?g�

 ?����-?�" *&'3' ?�"�� (1* � � '�C?���� ( @ ��.1?(�4? � � �?�� ' ? ' $�.
� F?�? $ � � � ' $&�a� ( � (1* �a�)$H]2?�"�.1?�� 	N* ����?���R * ��?��
/ j ��0~�
1 ? � � ^�$+"�?�� � � F?�.;?�"�� '3*�� ?�� � ?�P 
�
 � � � *	��' ] � ?�� ?�� �%$ � �3?9�-?��a� (1* � �%$ ''� ��?
. ( �2��? ( � * .GF?�? �
��? �3?��%$ ( ?��?� �%$g�/.6$ �%$ � �3? �~�-?��a� (1* �3254 �4( � ����( �3$&�?� � ��? �N? ' �3? � � F?���? ' � ( ? � F?��4?�� � $&�?�-? � ?:.6$
� * � ( � (1* � �#� � *2( �?� � � ( @ �%$&"���?��>Z �%$ ' ' $
��� *2' � C$K.)� F?�.;?�"�� '3*�� ?n^�$ � � ( ]&? � ] *2(1' m � ��' ? � � �-� ���

cellΦ
17 18 19 20 21

E
n

er
g

y 
(G

eV
)

100

105

110

115

120

125

6�798;:=< > � � �-� ) ?@BADC+EGF'H)CIC+AJEKC)F'HML+NGE ?COCQP-R'A�LTS�U R'VWRXLYR'Z[N]\XZ^E_P[C_S�U ?C+SMCa`+N5Ea\�P[CQP[C�@cb3bedfR'SgH9VhC+AJN ?COCLOC+Z^SMC+VhC+AJNBL+Z[EQZ[ADCBi�R[`aCIP-R'A�LTSMCjLOCa`+NkC+Z[EYP[Cjl�R'Z^N]CQNkC+A�L+H)\XA �(T �Ym � m �(TV�[n C+AYi�\XAD`+N5H)\XAoP[C Z
C+ApAJZ[V ?C+EK\_P[Cj`aC+S9SgZ^SMC +Dq CaLrSgHsF'ADCaLct'C+EuNGH)`�R'SMCaL�`a\XAJN5H9AJZvCaLcEKC]wxE ?CaLOC+AJN]C+AJN;SMCaLzy+\XE�PXL�P[CaLj`aC+S9SgZ^SMCaL n C+NSMCaLhSgHsF'ADCaL{C+ApwJ\XH9AJN5H9S9S ?CISsRWwJ\OL+H9N5H)\XA|P[CaL ?C+SMCa`+N5EK\�P[CaL +eq U ?C+SMCa`+NGEK\�P[C}i�R'Z[NGH9t'C{CaL+N�H9AxP'H5~�Z ?COCrw�R'EIZ[ADC���CO`alJC +�q CjE ?CaL+Z^SgN)R'N�P=U Z[A�R��uZ-L+NkC+VhC+AJN�w�R'E�R-y+\XSgH5~�ZvC n Z^N5H9SgHML ?C3wJ\XZ^E�SsRf`a\XEuEKCa`+NGH)\XA�CaL+N�H9AxP'H5~�Z ?C +�q CaLVh\�P'Z^SsR'N5H)\XA�L_C+A Z�� LOCa`+N5H)\XA �,+ ��+M� +M��� ADC�LO\XAJN�w�RXL_`a\XEuEuHsF ?COCaL +

��$ � F?��4?�� � $&��"�? � ?/.)� F?���? ' � ( ? � $&��� .)�0$&@B$g�)$H]2?�"+Z $HF?��#F?%�%$ ' $&@QF?�� ' F?�?�$H]2?�" � ��?%�%$ ' $ 	4* .1? �
����( ?���� � � ( . ( ��F?�? � *	��' " *2'3',( �2? ' "�?��9?��N?��H���L$ ' F?�� * . � � (1* �<?�� F?���? ' � ( ? � ?�� "�?�.1. � .1?��)$�� ?�"��#F?�?��

�-s-V } � |�vD� � �&� x�y{zcx � |u� U ��� � x�z��g} � |uvD� ��� � x�y�z~x � | � � � � x{z � �1� � s
� S-s�tv/wYx�y�z~|c}I�Ix �&� �&�c� |uwYx � x�y{zcx � |u�Ix_� � � zcx z~x�� �c� }���� � �1� ��x�z tx�wYx�y{zc|~}I�Ix � S��&�G� |uwVx �u� x�y�z~x � | ��� �1� ��x{z

� � � � s



�������B��
��a�j
	��
������
��z
�� �^����
������W� ��
� ���

?���� � F?�� ' $ � F?�? � �5?��?] (1',* � j�
-,�� ?�� .�� � � ( ^ *2' @ ( �#F? � $&����.;?n�3?�"��3? ��'(� ? �%$ � �-?n�-?���� (;* � " *2',' ?�� �
� * � � $&�?� � � � q � Z�� 
 T �Qq 
 T � ��?���� � F?�� ' $ � F?�? � �5?��?] (1',* � � 
$, �5��$:" *2'3' ?�"�� (1* � �4? � � �?�� ' ?
' $�.
� F?�?B?��Q$
����. ( ��� $+�o� � ?�� � *2( � �:$ � � ( ]&?E$ � � ?<.6$7"�?�.1. � .1? � $ � . ( ? � � ?<.�� $�����. ( ��� ? ' $ �
� ( ]2?�$ � � ? .)�0$&@B$g� � ? "�?�.1. � .1?����

)���,/* 463k8:3\7�F�� J B 0��3?< * B J �/3 L� ��? "�?�.1. � .1? � ? P 
�
�
 � �'& !G( (��+(V! � ��U � Z & !)(*(��+(#! � j �<$ � ��?\^ *2' @I? � ? � ( �&�%$&.AF?�� ' $+���2?
� �-?�@ ��� � ?�@ * �?�#F?�?�. * �#� � $+@ ��. ( � ��� ?�^�$ ( 	 .1? � ] *2(1' m � ��' ? � � �I� �!$ � "���?�� 
 ? � '3*�	 . C?�@
?8?����

Temps (ns)
0 20 40 60 80 100 120

A
m

p
lit

u
d

e

0

50

100

150

200

250

300

310× =5φ=36, η

=5φ=37, η

Temps (ns)
0 20 40 60 80 100 120

A
m

p
lit

u
d

e

0

50

100

150

200

250

310× =9φ=4, η

=9φ=5, η

=9φ=6, η

6}798 :�< > � � �I� )�� C+Z�� N��uwJCaLIP[C�`aC+S9SgZ[SMCaLYR't'Ca`_Z[ADC�i�\XEuVhCYP[CQL+HsF'AxR'S ?C+NGE�R'A[F[C +! " F-R'ZJ`alJC n `a\XV$#
w�R'E�R'HMLO\XA"C+AJNGEKCzZ[ADC_`aC+S9SgZ[SMCzAD\XEuVWR'SMC � NGEuH5R'A[F'SMCaLjy�SMC+Z-L � C+NeZ[ADCQ`aC+S9SgZ[SMCjR't'Ca`rZ^ADC;i�\XE+VhC ?C+NGE�R'A[F[C� N]C+VcwJLfP[C Vh\XAJN ?COC�SM\XA[F n R'VcwxSgH9NGZ�P[Cci�R'H5y�SMC � EKC+SgH ?COC  R"Z^ADCIF'E�R'AxP[C `�R+w�R[`+H9N ?C{P[C S�U ?C+SMCa`+NGEK\�P[C +% "
P'EK\XH9N]C n `a\XVcw�R'E�R'HMLO\XA C+AJN5EKCIZ[ADC `aC+S9SgZ^SMC_AD\XEuVWR'SMC � N5E+H5R'A[F'SMCaLIy�SMC+Z
L � C+NcP[C+Z�� `aC+S9SgZ[SMCaLWR't'Ca`YZ^ADC
i�\XEuVhC ?C+N5E�R'A[F[C � N]C+VcwJL P[C"Vh\XAJN ?COC"SM\XA[F n R'VcwxSgH9NGZ�P[C ?C+SMC+t ?COC �$+ bBCaL�P'H & ?C+EKC+AJNkCaL�`aC+S9SgZ^SMCaLpLO\XAJN
L+H9N5Z ?COCaL�L+Z^Ez@cb3b 
$+

� *	�(',*	��' � � ' F?��,?��?� � $+����.6$ '3*	� ? � �*��� � ��M � .;? � '3*�	 . C?�@
?B?���� ] � . *2' � ��� �-?����Q�}% � � ?��
?����R. ( F? C$ � ��? � ' $&� � ?O"�$
�%$&" ( �#F? � ��' .�� F?�.1?�"�� ',* � ?g� � � " � � � ' $ ( �3?�@
?��?�9��� F?�" ( m ��� ?7� � $MF?��#F?
$�����. ( ��� F? � ��' "�?��h�-?A"�?�.1. � .1? L "�?���� ( �&�%$ � � � ? � � ` � ( ��� ?
?�� � ?7"E$&. ( 	�' $g� (;* � * �?� F?��#F? � � ( �
. ( ��F?���� *
��'�� F?��3? ' @ ( ��? ' .1?��	" * ?+.I" ( ?��o�h� � ?+m%. � ' $
�2? * �a� ( @I$&. � ?��	.1?����!$ ( ��� � ? "E$&. ( 	�' $g� (;* �E�
P�� � '3* "4F? � $&�?� � ?�"�?��h�3? ^�$	)" * � � .)� F?���? ' � ( ? ' ?�" * ����� '���( �-? � ���I$a�V$+*�?-, �	?��/.6$ ' F?�� * . � � (1* �A?��
F?���? ' � ( ?�� * �?�9" * @ �%$ ' $ 	 .1?�� $ � � "�?�.;. � .;?���� *2' @B$+.1?����
1 ?R@��?�@
? � $ � " � ��� ' $ ( �3?�@
?��?� ��� F?�" ( $&. � � $ F?��#F?I$�����. ( ��� F?
$ � � � ',*2( ��"�?�.;. � .;?�� � ?�P 
�
�
 2]2

�+� s&� x � wVx w ��y{x�wVw � wYx/. �10 �-2 �+��� ��|cz � x���z43��wY�&| tx�5 � }��i�76 ��� ��w �I� x s



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

� ��� $	� � � ��� f	��?�� � j�� f	�K$H]2?�" � ��?p^ *2' @I? �#� � ( �2�%$&.BF?�� ' $&���2? � �3?�@ ��� � ? @ * �?�#F?�?7. * ��� � ?��
$&@ ��. ( � ��� ?IF?�.1?�] F?�? � m � ��' ? � ���H� ��'3*2( �-?���� 
 ?��h�-?�^ *&' @
?<F?�� ' $&���2? ?���� ' ?�. ( F?�? C$ � ��?�" * ����?�"�� (1* �
� ?K@I$��h�,?�"E$�����F?�?I$ � � ( ]&?E$ � � ?���" * ����?�"��-? ��' � . *�� � ',* m%.1?8" * ����?�"��#F?�� $ � � "E$ ' �-?���@ C? ' ?����

 ? � ',*�	 . C?�@I? � ?A@B$����3? $ F?��#F? ' F?��%$ ' F?>� ��' "�?A@ *���� .;? � $ ( ��� (���� ? � ��' � *	� �B.;?��B$ � � ' ?��
@ *���� .;?�� � ? � ',* �#� "�� (1* �E��� F?E$+��@ *&( ��� � " * @
@
?�"�? �2?�� ' ? � ? � '3*�	 . C?�@I? �4? � �8$����%$ ' $ � 	�� ' ?
C$�^ ',*2( � � $&������� � ��M 2�
 � "�?��	"�?�.1. � .1?�� * �?�7F?��#F?$�!$ '�� F?�?�� � $&���/.�� $+�%$&. ` �,?�� 
 * @
@I? .;?�� � '3*&( �
"�?�.1. � .1?��I$��N?�"��#F?�?�� � * �?� � ?��<"�?�.;. � .;?��I$ �(' $&"�?��?�-?�� � .�� F?���? ' � ( ? ' ?�" * ����� '���( �3? ?���� � F?��#F? ',(1*2' F?�?
� �-���(�YU *�?-, � ] *2(1' m � ��' ? � �V� 
 ���EP � "�? ����( " * ��"�? ' ��?B.1$ ' F?�� * . � � (1* � ?�� F?���? ' � ( ? � ?�.1.;?
?����
" * @ �%$ ' $ 	 .;? C$R"�?�.;.1? � ?��9"�?�.;. � .;?���� *2' @B$+.1?����
P�� ' F?�� � @QF? � �3? � .1?�� .1?��O"�?�.;. � .;?��O. ( F?�?�� C$ � � � '3*�	 . C?�@
?\��� F?�" ( m ��� ?H$ � �3?���� ?�� ^�$ ( �3"�?E$ �

� � ',*�	 . C?�@I? � ?	@ * �?�-$
�2? � *	� � '3*�	 . C?�@I? � ��' .1?�� @ *���� .1?�� " *2'3',( ��F?�� $�� '�C?�� .1? �-?������ * �?�
F?��#F?	?��#"�. � ?��
� ? .�� $+�%$&. ` �,?���� *	� ��.1?�� � '3*�	 . C?�@
?�� � *	� ]+$&�?���?�� ' ? � ' F?��3?��?� � . *2' � ��� ?e��� ���nM!� ' ?�� ��' $ � ?�� ��* ��� F?�?��
� � ',*�	 . C?�@I?�� � ? �%$ � �3? �~�-?��a� (1* � � � '3*�	 . C?�@
?�� � ?�"�?�.;. � .;?��9$H]2?�" � ?��Q^ *&' @
?�� � ? � ( �2�%$ � � F?�� ' $&���2?����
* �?� F?��#F? �!$ '�� F?����1� ?I� * @ 	�' ? � ?I"�?�.1. � .1?�� " *&'3' ?���� * � � $+�o�3?�� �2$ '�� F?�?�� � $&���8.1$ ' F?�� (;* � � �0$&�%$+. ` �3?
?���� ( � ��( ��� F? � $+��� .1?n� $ 	 .1?�$ � � �Y�(�

�9*	� ? ?��5�-? ' ��? � *	� ? ( �o�3? ' ��?
� * @ 	�' ? � ? "�?�.1. � .1?�� P 
�
�
 P 
�
 � P 
�
�j P 
�
�j

�3"�$&��� F?�?�� $?' � fa� 
 $ ��� � j
�!$ '�� F?�?�� '�f�f $ �?
 $a�IU � j

� f(� , � � f?� , � � f?' , � � � 
�
-, �


������ > � : � �V� )�� \XVWy�EKC P[C `aC+S9SgZ[SMCaL LO`�R'AJA ?COCaL C+N�F-R'E�P ?COCaLIwJ\XZ^E S�U ?C+N5Z P[C"P=U Z[AJH i�\XE+VYH9N ?C +�q CaL`aC+S9SgZ^SMCaLYC �^`+SgZJCaLrLO\XAJN�L]w ?CO`+H �B~�ZJCaLzR'Z N]CaL+N�C+AQi�R'HMLO`aC�R'Z +

� � �4? � � ' ?�@B$ '���� ? ' ��� ? � $+��� "��%$ ��� ?J@ *���� .;? � ��. � � � ?nf 
-,�� ?��)"�?�.1. � .1?��_�3"E$+��� F?�?���� * �?�
�!$ '�� F?�?��(� *	��' .)�0$&�%$+. ` �3?g�

����� � ��� �� "!��������#<� ���%$'&
� ����$��( )&*#��

��$ ��F? * @QF?�� ',( ? ��� 	4*	� "�� * � �#� "�$&. *&'3( @ C?�� ' ?I" * � �#��( � C$ ��. � � ( ? ��' �K?��N?��h� ����( � F?�� ' $ � ?��o�
.)� � � ( ^ *&' @ ( �#F? ?�� .1$ ' F?�� * . � � (;* �K?�� F?���? ' � ( ?�� 
 ?�� ?��N?��h� ��*2( ]&?��?� 	�( ?��9� ��' �?�� ' ?�" *2'3',( ��F?�� � ?�@B$+� (DC? ' ?
C$ *�	 �-?�� (1' � ��? � * � � � � ( ^ *2' @ ( �#F? ?�� � �+�-? ' @
? " * ����� $&�?�L.1?��"��. � ��^�$ (�	 .1?�� � * ��� (�	 .1?����-� ?��L" *2',' ?�"�� (;* ���
�N? � ]2?��o� �?�� ' ?<$
����. ( ��� F?�?�� C$ � ? � � � ( ]2?�$ � � L � *2( �8$ � � ( ]2?�$ � � ?B.6$ "�?�.;. � .;? � � *2( �8$ � � ( ]2?�$ � � ?
.)�0$&@B$g���

� � s,+ }�| � � � zcx � z.-C|~} � �Q�Ix wY��|~} � xe� 0 ���1� } �0/ x�� �01 �-|c})2-w 3x43�x � �Ix_y�x1z65���x � }���zu�u��� ��| �g��s



������� ��	3
^��� 
� �K���$����	��-�(���a���u��� ����	 ���

�
	��
	�� ���������������������! #"$�%��&'�� #")(%�+*� ,�-�.*�*/"%*0�
1�2435276�286 9 ,/*-* 3(;�<IF ,KJ 7&8u3(7�3;:_3?<-7�8u3 �KB=<?>�B * F"B .l0 3+7H=:F@>�B J < �BA ; ,K*-* 35;�<-F ,OJ 7&8u3573!:B�=u<I357

<H3 J 7HF ,KJ 7�C

'DFEGEIHJDFKILNMPO ]RQBS OTK � L4H
UWV�OTX�Y �[Z H\X ZR]H^U ]H S H_K �a` LNMPOTEIX=LbY �[Q�S H S=Q � Y4cFK�OTL ]H^LbH_U �dZ Ybe Q Hfc ]H_K ]H ZR]HX�O ZgQ K�H�X�O Z�� YbU Q LbH%UWV�O Z c ]H^H �dZ O ] H Zh� OTK � L4H%UaOTL4D Z Y4E?hH �dZ H
H ���
S HiLbO ^ D Z EGH L

jlknm0o�prqts m0kvuw 27x�y
z y {}|�~4�T���
D-hQ q�s m0k�u�H � L�O ^}Z OTU � YbDFK S M ]H^UWV�OTK � Y4LbLbDTK�K�OTcFH ` w LbH�c;OtX ` z LbO
V�O Qa� H � H_K � YbDFK�H^K �[Z H#LbH � O�	 � D Z 	�H Q�Z�� H �L4H ��]H_LbH^U �[Z D S H �^` H ����Q K�H � X�D � OTK ��]H_cFOTL�hOr
 ~ � ~ M Y�L7MPDTK � D Q V�OTY � H'O ] DFY Z.Q K�H ZR]H^XvDFK � H'U^DFK ��� OTK � H
O ] H_U
� ` DFK S H ]RZ O S DFK�U�Y4EIX�D � H ZgQ K�HiV�O Qa� H � H_K � YbDFK ] O Z YbOTK � U_DFK � YbK��Q EGH_K � O ] H^U � X�D Q�Z U_DFEGX�H_K � H ZLbO ] O Z Y�O � YbDTK S�Q c;OTX�H �\S H�L�O ^}Z OTU � YbDFK S M ]H_UWV�OTK � YbL4LbDFK=K�OTcFH�O ] H^U � { ] DTY Z�m c Q=Z H |�~��a|��l~

0

0.5

1

1.5

2

2.5

3

1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2
η

Hi
gh

 V
ol

ta
ge

 (k
V)

HV needed to get constant response

Applied HV

Outer Wheel Inner Wheelb
d �
d��

d��
d |
d j

d&U

d�'

d�$

6}798 :�< > |=~4�a| )�� R'EuH5R'NGH)\XA P[C"SsRol�R'Z^N]C N]C+A�L+H)\XA L+Z[H9tXR'AJN � A ?CO`aCaLaL�R'H9EKC R �eA P[C"EaC+AxP'EKC Z^ADC
E ?C]wJ\XA�LOC�Z^AJH i�\XEuVhC P'Z `�R'SM\XEuH9V  C+N5EaC � `aC+EK`+SMCaL tOH5P[CaL �$+�q Cp`al�R'Vcw ?C+SMCa`+N5EuH5~�ZvC `a\XEuEKCaL]wJ\XAxP-R'AJNTCaL+NP[C���dR��� �=� `+V +�q CaLhE ?C�F'SsROF[CaL P[CWl�R'Z^N]C N]C+A�L+H)\XA"w�R'Ejw�R'SgH)C+E `alJ\XHML+HMLILO\XAJNzH9AxP'H5~�Z ?CaLhR't'Ca`fP[CaLN5EuH5R'A[F'SMCaL�wxSMC+H9A�LQC+N�SMCaLcLOCa`+N]C+Z[EaLY`a\XEuEKCaL]wJ\XAxP-R'AJN  R�Z[ADCrl�R'Z[NkCjN]C+A�L+H)\XA"P[\XAJA ?COC�LO\XAJNeAD\XVYV ?CaL\�C+N���d  RG�\� +

� Z_` U_H ��� H � DFL Q(� YbDTK ]H � OTY �+� H^UWV�K�Ybe Q H^EIH^K � U^DFEGX�LbY4e Q�]H_H�hO�EIH �h�dZ H�H_K�DRH Q(]�Z H ` H � Y4L'O ]H ��]HUWV�DTY � Y S H S�]H^U_D Q XvH Z L4H S�]H � H^U � H Q�Z H_K S Y �\]H Z H_K � �A� H^U � H Q�Zh�'S HJV�O Qa� H � H_K � YbDFK ` D-hQ U_H �h� H
V�O Qa� H � H^K��
� YbDFK�H ��� U^DFK ��� OTK � H ~ � H � O�	�L4HaO Q |=~P| ZR]H �/Q EIH%L4H �&] OTL4H Q�Z��
S H � V�O Qa� H ��� H^K � Y4DFK �
S OtK � UWV�OTU Q K S H �
� H_U � H Q�Z�� ~ 
'H �\S Y �J]H Z H_K � H �i] OTL4H Q�Z��JS H�V�O Qa� H � H_K � YbDFK�DFK ��]H ��]H S�]H � H Z EIY4K ]H_H � X�O ZJQ K�H � Y4E Q L�O � YbDTK�?DTK � Hl�{

O Z L4D / j �X0 	�O �R]H_H �[Q�Zi�F�R �¡�¢¤£?S H¥EIOTK�YNhH Z H?hO¦U^HGe Q H¥L4H � Y4cFK�OTL � DFY � H_K§EIDI`FH^K�K�H ]H_c;OtLH^K �[Z H�UWV�OTe Q H � H^U � H Q�Z
S H�V�O Qa� H � H_K � YbDFK ~

1 Q�^ OtY �#S H
U_H ��� H
V�O Qa� H � H^K � Y4DFKBX�O Z X�OTLbY4H Zh� H �
S H\L�O S�]H_U Z DFY �h� OTK�U_HfU_DFK � Y4K Q H S�Q c;OTXBO ] H_U
� ` L4H � YbcTK�OTL�O Q cFEGH_K � HgL4YbK ]H_OTY Z H_EGH_K � { O Q X Z H^EIY4H Z D Z/S�Z H � O ] H_U � S OTK � UWV�OTe Q H � H^U � H Q�Z�S HgV�O Q(� H



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

�JD Q H%H �(� H Z K�H �JD Q H�YbK � H Z K�H
M H_U � H Q�Z���� � ]H^cFYbDTK�H^K � , OTL4H Q�ZgS H ��� M H_U � H Q�Z���� � ]H_cTYbDFK�H_K � , OTLbH Q�ZgS H ���

b / �T~ �?' j ` �T~ j 0 � j�
�
 , d j / � ~ j `Y� ~ $�0 ��� 
�
 ,
d � / �F~ j ` �F~ U�0 ��� 
�
 , d j / � ~ $=`V� ~ �X0 � $ 
�
 ,
d�� / �F~ U�` �F~ $�0 � � 
�
 ,
d&� / �F~ $�` � ~ 
 0 � ' 
�
 ,
d | / � ~ 
 ` � ~�� 0 � j�
�
 ,
d j / � ~4� ` � ~ ��0 � � jg
 ,
d&U / � ~ ��` � ~ j 0 � 
�
�
 ,


������ > � : |�~P| )�� R'SMC+Z^EcP[CaL�l�R'Z[N]CaLcN]C+A�L+H)\XA�LrP-R'A�L�`al�R[`+Z^A P[CaL}LOCa`+NkC+Z[EKL�P[CcSsR_EK\XZvCjC �$NkC+EuADC�C+NH9AJNkC+EuADC +

� H_K � YbDTK ~ 
'H_U_Y�H ��� Y4LbL Qa���dZR]H �[Q�Z L�O m c Q=Z H |�~4� j�D-hQ LbH ��' { � � � H^U � H Q�Z��
S H\V�O Qa� H � H_K � YbDFK S H
LbO Z D Q HH �5� H Z K�H { YbK � H Z K=H � � DTK � YbK S Ybe Q�]H � ~

100

105

110

115

120

125

130

0 10 20 30 40 50

 ηcell

E
n

er
g

y 
(G

eV
)

F B1 B2 B3 B4 B5 B6 B7 B8

1.5 1.6 1.8 2.0 2.1 2.3 2.5 2.8

ηtrue

0

1
1.375 3.2

6�798;:=< > |�~4� j ) ?@BADC+EGF'H)C�Vh\(�
C+AJA ?COC�L+Z[E Z wJ\XZ[E�Z[AfVh\�P'Z^SMCzC+Ari�\XAD`+N5H)\XAfP[C � R'tXR'AJNe`a\XEuEKCa`+NGH)\XAP[CcS�U C &rC+N P[CaL}l�R'Z^N]CaLrN]C+A�L+H)\XA�L +xq CaL�NGE�R'H9N9Lrt'C+EuN5H)`�R'Z �Ql�R[`al[Z[E ?CaL3L ?C]w�R'EKC+AJN�SMCaLrP'H & ?C+EKC+AJN L�LOCa`+NkC+Z[EKLl�R'Z^N]CaL_N]C+A�L+H)\XA�L n C+N3SMCTNGE�R'H9N;wxSMC+H9A  R � � �(T j L ?C]w�R'EKCjSsRfEK\XZJC�C �$N]C+EuADCIP[CTSsR{Ea\XZJCQH9AJNkC+EuADC +�q CaLwJ\XH9AJN L3wxSMC+H9A�L � tOH5P[CaL � `a\XE+EKCaL]wJ\XAxP[C+AJN�R'Z��TwJ\XH9AJN LQP-R'A�L � lJ\XEaLjP[C � SsRhE ?C�F'H)\XA P=U R'AxR'S ��LOC +

h� L7MPY4K ��]H Z YbH Q�Z S H ��� H_U � H Q�Zh��S HgV�O Q(� H � H^K � Y4DFK ` LbO S�]H^XvH^K S OTK�U^H S HgLNM ]H_K�H Z cFY4HgO ] H_U � � M ]H_UaO Z�� H
S H�L�OGLbYbK ]HaO Z Y ��]H�O Q(��� D Z[S��fS H ��� H_U � H Q�Z�� hOBUaO Qa� H S H � H � H � �fS H ^ D Z EIO � YbDFK S MPOTEBO � ~ 1�H�E?�H^EIH `LNM H � X�OTU_H\H_K �dZ H
L4H �#S H Q(�GZ D Q H � {�� U Z OTU
	 ��� ` D-hQ LbO Z H_U^DFK ���[Z[Q U � Y4DFK S H
L7M ]H^K�H Z cFYbHgH ��� EBO Q(] OtY � H `FS Y � �
� D Z/S U_DFEGX�LNhH � H^EIH^K � LbH�U^DFEIX�D Z�� H_EGH_K � LbYbK ]HaOTY Z H�O �h� H_K S�Q S OtK � LbH �n� H^U � H Q�Zh�+d�U H � d�' U^DFEIEGHDFK?X�H Q(� LbH ] DTY Z��/Q�Z L�O m c Q=Z H |�~�� j ~ h� U^H%K�Y ] HaO Q5` UtMPH ��� hO S Y Z H�O ] OtK ��� D Qa� HiU^D Z[Z H_U � YbDTK ` L�O�K=DFK��
Q K�Y ^ D Z EGY ��]H { UaO Z OTU ��]H Z Y �R]H_H\X�O Z LbH'�
� MGS H\L�O S Y ���[Z Y �=Qa� Y4DFK S H �G]H_K�H Z cFY4H � EIDI`TH_K�K�H � X�D Q�Z UWV�OTe Q H



������� ��	3
^��� 
� �K���$����	��-�(���a���u��� ����	 ���

U^H_LbL Q LbH � �[Q=Z LbO ZR]H^cFYbDFK S MPOTK�OtL�` � H�H ���\S MPH^K ] Y Z DFK | , ~

'H � H � H � S �Q O Q5� V�O Qa� H �l� H_K � YbDFK � H ��� U^D Z[Z Ybc ]H�H_K OTX�X�L4Ybe Q OTK � O Q K�Y ] H_O Q S H�UWV�OTe Q H
U^H_L4L Q L4H

Q K XvDTY S���S�]H^XvH^K S OTK ��S H � O?X�D � Y � YbDTK { X Z Y � HGH_K � DFK U_H_K �[Z H � H ��S�Q6� H_U � H Q�Z�S HGV�O Qa� H � H_K � YbDFK{��7� ~ 
'H � X�DFY S���� DFK �\S DFK�K ]H � X�O Z L
� & !G( (��+(V!�	��
 &
����� � � & !)(*(��+(#! �

� (
����� ( { ��� � (& !���� � ! � {}|�~4� � �

D-hQ � (& !���� � ! H ��� L4H � S�Q U_H_K �[Z H S�Q>� H_U � H Q�Z ��~ � H � U^D�H . U^YbH^K �h� � ( H � � ( � DFK � L4H � U_DRH . U_Y4H_K � �
S H �U^D Z[Z H_U � YbDFK � V�O Qa� H � � H_K � YbDTK �JS�Qk� H_U � H Q=Z ��~ � ( H ���\Q K�U_DRH . U_Y4H_K �\S H�K�D Z EIOTL4Y � O � YbDTK§hO�LNM ]H_K�H Z cFY4H
S�Qp^ OTY � U_H_O Q5` X Z DRUWV�H S H � ` X Q Y � e Q H LbH � V�O Q(� H �i� H^K � Y4DFK � DTK ��]H ��]H UWV�DTY � Y4H �\S H � H_L4LbH � D Z�� H ~ % D Q�ZU^H�e Q Y.H ���fS H � `�Q K Z OTX�Y S H�UaOTL4U Q L�K�D Q�� X�H Z EIH �fS MPH ��� Y4EIH Zr� O ] OTL4H Q�Z ~ P K?H � H �_` LbO ZR]H_X�DFK � H��
S�Q UaOtLbD Z YbE?hH �dZ HfX�H Qa�i� M ]H^U Z Y Z H � D Q�� L�O ^ D Z EGH L

� p q�s m0k�uw y}x 2 z y {}|�~4� � �
1�M D�hQ5` X Q Y � e Q H S OTK � UWV�OTe Q H � H_U � H Q�Z#S H'V�O Qa� H � H^K � Y4DFK ` LbOfV�O Q(� H � H_K � YbDFK�H ��� U^DFK ��� OTK � H {� z �

 � L

 �
� �  qts m�kvu

q�s m0k�u
� { � �����  ww {}|�~4�_|��

P1� X Z Y4EIDFK � EIOTYbK � H_K�OTK � L�O ] O Z YbO � Y4DFK Z H_LbO � Y ] H S�Q cFOTX w H^K ^ DFK�U � YbDTK S H � ~ 1�MPOTX Z hH � LbO

φ
θ

r

R

r

g

Roue vue de face Roue vue de profil
6}798 :�< > |�~�� U )�� CaLO`+EuH wxN5H)\XA�P[CaL_P'H & ?C+EKC+AJN L}w�R'E�R'V  C+NGEKCaLjZ[NGH9SgHML ?CaL}wJ\XZ[EQSMCW`�R'SM`+Z^S;P'Z�w�R'E�R'V  C+NGEKC
� +

m c Q�Z H |�~�� U=` DTK?O L
w � ! Z {}|�~4� j �
! � "$# {}|�~4� U �



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

� K�H_K S�]H S�Q Y �\S DTK�U L
 w
w �  !

! {}|�~�� ' �
 !
! �  #

# {}|�~�� $ �

'DFEIEGH%X�O Z OTY4LbL4H Q�Z�� L

� � � LbK�� � OTK { #�� � � �t� � LbK�� #�� � � {}|�~�� f �
P K Qa� Y4LbY � OTK � {}|�~�� ' � H � {}|�~4� $ � ` DTK�D �a� Y4H_K � OTLbD Zh� L

 � � �  #
# � �  !

! � �  w
w {}|�~ � 
 �

1�HiX=L Q��^`�Q K�UaOTL4U Q L � YbEGX�LbH / ��U�0 EIDFK �[Z H%e Q H L
 qts m0kvu
qts m�kvu

� {�� � q�s m0k�u �
 w
w {}|�~ � ���

% O Z�� OTK ��S HBLNM ]H_e Q O � YbDTK {8|=~4�a|;� ` H � H_K Y4K('/H_U � OTK � {8|�~ � 
 � H � {8|=~ � � � ` DFK�D �a� Y4H_K � LbO ] O Z Y�O � YbDFK S HLNM ]H_K�H Z cFY4H S OTK � UWV�OTe Q H � H^U � H Q�Z\S H�V�O Qa� H � H_K � YbDFK ` e Q Y�XvH Qa�i� M ]H_U Z Y Z H�O Q X Z H_EGYbH Z D Z[S=Z H L
 �
� �  qts m0kvu

qts m�kvu
� { � � � �  ww � { � � q�s m0k�u �  � {}|�~ ��� �

P K U_DFEGX�O Z OTK � O ] H_U�L7MPH � X Z H ��� Y4DFK {}|�~4� � � ` DFK H_K S']H S�Q Y � O Q X Z H_EGYbH Z D Z[S�Z H � � � � qts m�kvu ~
'DFEIEGH ]H ] D�e Q�]HGX ZR]H^U ]H S H_EGEIH^K �a`�� � 
 TY� ~ % O Z OTY4LbLbH Q�Zh�^` LbO ^}Z OTU � YbDTK S M ]H^UWV�OTK � Y4LbL4DFK�K�OTcTH qts m0kvu] O Z YbHJH^K �[Z Hr
 ~�� H � 
 ~ � / j ��0 ~ � K � MPO �h� H_K SIS DFK�U�hO Q K�H ] O Z Y�O � YbDTK S H � S OTK � LNM YbK � H Z�] OTLbL4H / 
 ~P| ` 
 ~ j 0 ~
% D Q�Z�S�]H � H Z EGYbK�H Z LbH � X�O Z OTE?hH �dZ H � � H � � hO�X�O Z�� Y ZBS H �¦S DFK�K ]H_H �^` DFK Qa� YbL4Y � H�LNM ]H_K=H Z cTYbHEIDI`FH^K�K�H%H^K ^ DTK�U � YbDFK S H � Z H_X ZR]H � H_K ��]H �[Q=Z L�O m c Q�Z H |�~4� j�H_K�O ' Qa��� OtK �JS OTK � UWV�Ote Q H � H_U � H Q�Z L�O

^ DFK�U � YbDFK �/Q Y ] OTK � H L
�F� faT � � � � � 2 { ��� � (& !���� � ! �

� ( {}|�~ ��� �
P K ^ OTY �_` hO�UaO Qa� H S H � H � H �h��S MPOTEIO � O Q � D Z[S§S H �+� H^U � H Q�Zh�^` U^H � X�O Z OTE?hH �dZ H � K�HGXvH Qa] H^K � �H �[Z H
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P K�U^H#e Q Y;U_DFK�U^H Z K�H�LbO Z D Q H#Y4K � H Z K�H ` L4H � U_DRH . U^YbH_K �h� S�]H � H Z EGYbK ]H ��� DFK � e Q H_L4e Q H�X�H Q � Y�OtY �R]H �
S�Q ^ OTY �gS H S H Q5� X Z D � LNhH_EGH � L
) � H ��� H^U � H Q�Zh�\S H�V�O Qa� H � H_K � YbDFK S H%L�O Z D Q H�Y4K � H Z K�H � DFK � O Q K�DFE ��Z H S H S H Q(�v` H � UWV�OTU Q KK�MPH ��� U_DFK ��� Y �dQ�]H�e Q H S H �dZ DFY � U_H^LbL Q LbH � ~ � H�X Z H_EGYbH Zu� H_U � H Q�Z H ��� O � H^U ��]H�X�O Z LbH#U Z OTU
	 { ZR]H_cFY4DFKH^K �dZ H
L�O Z D Q H
H �(� H Z K�H�H � L�O Z D Q H
Y4K � H Z K�H � hO � � �(T jiH � LbH � H^U_DFK S X�O Z LbH � D Qa�'S H
LbO Z D Q HhO � � �aTY� ~ � M ]H_K�H Z cFY4H S OTK � L�OBX Z H_EGYNhH Z H�H � L�O S H Z K�YNhH Z H�U_H^LbL Q LbH S H�LbO Z D Q H�YbK � H Z K�H K5MPH ���
S DFK�U�X�O �JZ H^U_DFK ���dZ/Q Y � H�U_D Z/Z H_U � H^EIH^K � ~

) 1�H Q(� X�DFYbK �h�iS HGUWV�OTe Q H � H_U � H Q�Z { � � | U X�D Q�Z+d�' H � � � | $ XvD Q=ZNd&$ � � DFK � O � H_U ��]H �X�O Z S H � X Z D � LNhH^EIH � S H¦EIO � YNhH Z H S H ] OTK � LbH S�]H � H^U � H Q�Z { ] DFY ZNm c Q=Z H |�~ j �l~ 
'H ��� H¦EIO � YNhH Z HX Z D ] YbH_K �'S H � UR�DFK�H � H_K * � 
 Qa� Y4LbY �R]H � X�D Q�Z�Z H_K ^ D Z U^H Z L4H
E Q�ZA^}Z DFY SIS�Q U Z `FD ��� O � ~ � M ]H_K=H Z cTYbH
S OTK � U_H � U^H_L4L Q L4H � H ���\S DFK�U � D Q�� � H ��� YbE ]H_H ~
% D Q�Z U_H�e Q Y-H ���fS H�LbO Z D Q H�H �(� H Z K�H ` LNMPOTU^U_D Z/S H^K �dZ HiLbH �gS Y �J]H Z H_K � � EGD S�Q LbH � H ����� DFK L
) � S']H_X�H_K S �dZ hH �E^ OTY � LbH^EIH^K �5S H � ~ M O S Y ���dZ Y ��Q(� YbDTK �[Q=Zu� D Qa� H � LbH � LbY4cFK�H � H_K Z H ����Z H^X ZR]H � H_K ��]H_H
�/Q�Z L�O m c Q�Z H |�~4� $ ~ M O%EGDI`FH_K=K�HgH ����S H 
 ~P| f=` O ] H^U Q K�H S Y � X�H Zh� YbDFK¥O Q(� OTL4H_K � D Q�Zh��S H � 
-, ~

'H �h� H ] OTL4H Q�ZgS H � H ��� H_K?OTU_U^D Z[S O ] H^U�L4H%UaOTL4U Q L �[Z hH �i� YbEGX�LbHfH � H_U �[Q�]HiX ZR]H^U ]H S H_EGEIH^K � ~

) 1�H\E?�H_EGH
X�D Q�Z � ` L7M OTU^U_D Z/S H^K �[Z H
LbH � EID S�Q L4H � H ��� � DFK 2�� ~ � H ��� X Z DRUWV�H S H � ` H �
S H ]RZ OTY �E��H_EGH��H �[Z H ]H_cFOTL�hO � S M OtX Z hH � LbO � YbE Q L�O � YbDFK S MPD-hQ DFK �¦]H ��]H%H �5�dZ OTY � H � LbH ��] OtLbH Q=Zh�gS H�V�O Q(� H
� H_K � YbDFK ~ � Z_` U_H¦U_DRH . U^YbH_K � ]H ] DFL Q H�O ] H_U � ` H �9] O Z Y4H S H¦X�L Q���S H � � , H^K �dZ H¦L4H � H^U � H Q�Z
d � H � L4H � H_U � H Q�Z+d�U ~ � O � Y4E Q LbO � Y4DFK � O �R]H^H �[Q�Z%�F�R �¡;¢ £�`�Qa� YbLbY �R]H^H X�D Q�ZfS�]H � H Z EGYbK�H Z LbH �
] OTL4H Q�Z���S HIV�O Qa� H � H^K � Y4DFK§H ����S DFK=UIY4EIX�O Z�^ OTY � H ` H � LbH � ] OTL4H Q�Z���S HIV�O Qa� H � H^K � Y4DFK S OTK �

��� s + ��� �	� tx�|~x��gy{x:�Ix / ��wVx � |x��} � |�
+�-��� � wYx � x�y{zcx � |O�;�:� / xhy�wVx � � � zc|~x � 3�}I� � wYx � x � z�� � x 3��w ��� � � zcxuz~x�� �c� }�� 0�-|~}"2 �"2-wVx 3�x���z�3���w?| tx 5�w tx�xl� � - � � z:�Ix � �-|~}"2 w 3x 3�x � �Ix�� � � zcx1zcx�� �G� }��n�-��� � wVx � x�y{zcx � | � / } �Y�c� � 0 y{}"3 3�x tx / }
� � tx�-w � � � � � z s
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UWV�OTe Q H � H^U � H Q�Z�S DFY ] H^K � �H �dZ H ZR]H ]H ] OTL Q�]H_H � ~ % D Q�Z U_H^L�O `�Q K U_DTEIX Z DFEGY ��2�� X�D Q�Z/Z OTY � �H �[Z H
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�
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 , hO � $ 
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 , S OTK ��d�U �l~ � D Q���Z H ] Y4H_K S�Z DFK �A�[Q�Z U_HXvDTYbK �JS OTK � LbO � H_U � YbDTK |�~ $ ~ � ~ � K�XvH Qa� H_K m K Z H^EBO Z e Q H Z e Q HiL�O�EGDFY � Y ]H { � U , � S H�U_H �h� H
S Y �J]H Z H_K�U^H�H ��� UaOTUWV ]H^H � Y L7MPDTK�K�H�X Z H_K S X�O � H_K�U_DTEIX � H�LbH Z OTX=XvD Z���� u���� � � & m�(.OTX=XvD Z���]HX�O Z LbH m L �dZ OTcFH�DTX � Y4EBOTL ~
� K�X�H Q(��S DFK=UIU^DFK�U_L Q�Z HIe Q HBL4H � U_D Z/Z H_U � Y4DFK � S HIL7MPH � H � S H � V�O Q(� H �+� H^K � Y4DFK � � DFK � � YbH_K

Z H_X Z D S�Q U � Y � L4H �IS M Q K!EID S�Q L4H hO LNMPO Qa�[Z H ~ � H � O � L4HaO Q |�~ j ZR]H �[Q EGH L4H ��] OtLbH Q=Zh� EIDI`FH^K�K�H ��S H �X�O Z OtE?hH �dZ H ��S HJU_H �h� HJU^D Z[Z H_U � YbDFK�X�D Q�Z L4H � �[Z DFY � EID S�Q L4H �1� H ����]H � ~ P KIU^Hge Q Y�U_DFK�U^H Z K�H � ` U^DFEIEGH
� O ] OtLbH Q=ZE] O Z YbH�X�H QiS M Q K � H_U � H Q�Z hOJLNMPO Qa�[Z H ` L�O ] OTL4H Q�Z EGDI`FH_K=K�H �/Q�Z�� D Qa� L4H ��� H_U � H Q�Z�� {�� � 
 T | f �O ]H ��]H�X Z Y � H ~ 
'H � DFK � U_H �i] OTL4H Q�Z��
S H � X�O Z OTE�hH �[Z H � e Q Y � DFK �fQa� YbL4Y �R]H^H �JS OTK � LbO �/Q Y � H S H�L7M ]H �dQ�S H ~

'H � X�O Z OTE�hH �[Z H � X�D Q�Z/Z DFK � �H �[Z H Qa� Y4LbY �R]H �¦S OtK � ��� � �nM O Q S�]H �=Qa� S H LbO X Z Y � H S H S DTK�K ]H_H � ~
� H Q�Z U^DFK�K�OtY �h� OTK�U^H � M OTE ]H_L4YbD Z H Z O¥X Z D � O � LbH^EIH^K � O ] H^U L4H � H_EGX � H � LbH �\S DFK=K ]H_H � ~ % O Z H � H_EGX�L4H `LbH � X�O Z OTE?hH �[Z H � � ` e Q Y-X�H Q(] H_K � �H �dZ H ]RQ�� U^DFEGEIH S H � U_DRH . U_Y4H_K � �JS M YbK � H Z U_OTLbY ��Z O � YbDFKBH_K �dZ HiL4H �
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 � x
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 / j�j 0 ~

'DFEIEGHiLNM ]H_K�H Z cFY4H�EGDI`FH_K=K�H H ��� K�D Z EIOTLbY �R]H_HBhOILNM ]H_K�H Z cFY4H S=Q>^ OTY � U_H_O Q hO �[Z O ] H Zh� L4H � U_DRH . U_Y4H_K � �
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S M OtYbLbL4H Q�Z�� X�O � L4H ��Q(� S H�U_H ��� H ]H �dQ�S H �l~ M H Q LbH � LbH �nS Y �\]H Z H_K=U_H �nZ H_LbO � Y ] H � S M ]H_UWV=H_LbL4H S M ]H_K=H Z cTYbH'H^K �dZ HLbH �JS Y �\]H Z H^K �h� EID S�Q L4H � DFK �JQ K � H^K � ~
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C+AJA ?COCaL�L+Z^E�N]\XZ
LjSMCaL � P[C�SsRhEK\XZvCYC �$N]C+EuADC +

M�Q�Z U^H �h� H m c Q�Z H ` L4H � EGH �[Q=Z H ��S H§UaOTX�OTU_Y ��]H � X Z D ] Y4H_K�K�H^K � S H � EGH �/Q�Z H � X Z O � Y4e Q']H � O QK�Y ] H_O QIS H � UaO Z�� H �A� DTEIEIO �dZ YbU^H ���[Q=Z L4H � Y � H S M O �h� H^E � LbOTcFH S H � EGD S�Q LbH �^` O Q(� e Q H^LbLbH � DTKBO Z H � Y ZR]H
Q K=H X�H_K � H L M Y L7MPDTK Qa� YbLbY � H�LbH � EGH �/Q�Z H � ��Z[Q(� H �^` DFK?U_DFK ��� O � H�H^K�X�L Qa�fS H�U^H ����Q U �[Q O � Y4DFK �
Q K�HX�H_K � HIcFLbD � OTLbH ~ P K�U_DFEGX�O Z OTK � L4H � EGH �/Q�Z H ��S HIUaOTX�OtU_Y ��]H ��ZR]HaOtLbY �R]H_H � �[Q=Z LbH � Y � H S M O �h� H^E � LbOTcFH
S H � EID S�Q L4H � H � U^H_L4LbH � H � H^U �[Q']H_H � O Q 
 P � ��` YbL5O ]H ��]H S�]H^EIDTK �[ZR]H�e Q H�U_H �h� H�X�H_K � H ]H � OTY �
S�Q HiO Q
� �O � Y S MPO ��� H_E � L�OTcTH / j U�07` H � K�M ]H � OTY � X�L Q�� X ZR]H � H_K � H S OTK � LbO¥X�D � Y � Y4DFK S�Q � H ��� H_K ^ OTY � U_H_O Q ~


'H ��� H ] O Z Y�O � YbDTK S H L�O UaOtX�OTU_Y ��]H?H ���BS Y Z H_U � H_EGH_K �IZ H^LbY ]H^H hO§L�O ] O Z YbO � Y4DFK S H L7MPY4K � H Z�] OtLbLbH
]H^LbH_U �dZ D S H	�TO ��� D Z � H Q=Z { L�O�UaOTX�OTU_Y ��]H�H ��� YbK ] H Zh� H_EGH_K � X Z DFX�D Z�� YbDFK=K�H_L4LbHIhO¥U_H � Y4K � H Z�] OtLbLbH �l~ � O ] O��
Z Y�O � YbDFK S H L7M ]H^K�H Z cFYbH S OtK � LbO S Y Z H_U � YbDTK Z X�H Qa��S DTK�U �H �dZ H§H � X�LbY4e Q�]H_H§X�O Z¦S H �
��Q U �dQ O � Y4DFK �L4D�U_OTLbH �%S HBL7MPY4K � H Z�] OtLbLbH ]H_LbH^U �[Z D S H��TO ��� D Z � H Q�Z c ]H_K ]H ZR]H^H � L4D Zh��S HILNM H_EGX�YbL4H_EGH_K �%S H � EGD S�Q LbH � ~�� L
^ O Q(�
Z H_EIO Z e Q H Z e Q H U_H � H � H � H ��� X Z H � e Q H�YbK S�]H^XvH^K S OTK �
S H � ~ P K m K ` E��H_EGH � Y�U_H �i] O Z Y�O � YbDFK �U^D Z[Z H � X�DFK S H_K �fS OTK � LNMPO ��� DFL Q hO S H�XvH � Y � H ��] O Z Y�O � YbDFK � { Q K�H ] O Z Y�O � YbDFK S H � , �[Q�ZJQ K�c;OTX S H �EGE { hO�c Z OTK S � � D Q�S H � EIE { hO�X�H � Y � � � Z H_X ZR]H � H_K � HGe Q H_L4e Q H �%S Y R OTY4K�H ��S H�EIY4U Z DFK � � ` Y4L H ���
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K ]H_U^H �h� OTY Z H S HiL4H � U_D Z[Z Y4cFH Z O m K S M O �h� H^YbK S=Z H�L�O�EGH_Y4LbLbH Q�Z H Q K�Y ^ D Z EGY ��]H ~

'DFEGEGH S�]H_U Z Y � O Q UWV�OTX�Y �[Z H�X ZR]H_U ]H S H^K �_` S H � EIH �[Q�Z H �iS H�UaOtX�OTU_Y ��]H � O ] OTY4H_K � ]H ��]H�EGH_K ]H_H �

�[Q�Z U_H Z�� OTYbK � EGD S�Q LbH � O Q K�Y ] HaO Q S H �S� Y � H ��S MPH^EIX�Y4LbH^EIH^K �_` EIOTY � U_H � EGH �/Q�Z H � K�M ]H � OTY4H_K � X�O �
� ` ����]H_EIO � Y4e Q H � ~ � H � O � LbHaO Q |=~ U%ZR]H �[Q EGHJLbH � EIH �[Q�Z H � H � H_U �[Q�]H_H ���/Q�Z LbH �_�[Z DFY � EGD S�Q LbH � � H ����]H � H_K
^ OTY � U_HaO Q ~ � K�X�H Qa� ] DFY Z e Q M O Q U Q K�HJEGH �/Q�Z H
K�MPH ���#S Y � X�DFK�Y � LbH�XvD Q=Z�P 
�
 � ` V�D Z EIY � LbO
EGH �[Q=Z H S H

�?H �[Q�Z H S H � hH^UWV�H 

OTX�Otc;OTX ��H �[Q=Z H S H � 
 �[Q�Z LbH � UaO Z�� H �i� DFEGEBO �[Z Y4U_H �
P 
�
�
 � Q Y � Q Y � Q Y
P 
�
 � � Q Y � DFK � DFK
P 
�
�j � Q Y � Q Y � DFK


������ > � : |�~ U )�� CaL+Z[EKCaLrEKC+SsR'N5H9t'CaLrR'Z �h`�R+w�R[`+H9N ?CaL � VhCaL+Z[EKCaLrP'H9EaCa`+N]CaLrP[C�SsRh`�R+w�R[`+H9N ?CzC+N VhCaL+Z[EaCP[C��  CO`alJC � C &rCa`+N5Z ?COCaLcL+Z^E�SMCaL�Vh\�P'Z[SMCaL�N]CaL+N ?CaL_C+A_i�R'HMLO`aC�R'Z L+Z[EjSMCaLzL+H9N]CaLTP=U RXLaLOC+VWy�SsROF[C +
� �H_UWV�H S DFK � L�O%X ZR]H_U_Y � Y4DFK¥H ��� YbK �[Q�.�� OtK � H { X ZR]H^U_Y � YbDTK S H\L7MPD Z[S�Z H S H
LbO S Y R OTYbK=H S H
EGYbU Z DFK � � X�D Q�Z
S']H � H_U � H Z�S H �A] O Z Y�O � YbDTK � O Q���� Y m K�H �'S�Q c;OTX ~ % D Q�Z U_H\EID S�Q L4H `FQ K=H
U^D Z[Z H_U � YbDFKBO S � V�D�UJH ����S DFK�U
Qa� Y4LbY �R]H_HiU_DFK � Y ��� OTK � hOBU_D Z/Z Y4cFH Z LbH � K�DTK�� Q K=Y ^ D Z EIY ��]H_H � � H_L4DFK Z X�O Z LNM ]H_K�H Z cFY4H�EGDI`FH_K=K ]H_H �/Q Y ] OTK �L�O S Y Z H_U � YbDTK � ~ % D Q=Z L4H ��S H Q(� O Qa�dZ H � EID S�Q L4H �^` LbH � EGH �/Q�Z H ��Q(� YbL4Y �R]H_H ��� DFK � U^H_L4LbH � e Q Y#DFK � L�OEIH^YbLbL4H Q�Z H¦X ZR]H^U_Y � YbDTK L EGH �/Q�Z H � O Q K�Y ] HaO Q S H � UaO Z�� H ��� DFEGEBO �[Z Y4U_H � X�D Q�Z�P 
�
�
�H � EGH �[Q=Z H �X Z D ] H^K�OTK ��S HS
 �c% � *z�r% XvD Q�ZnP 
�
�j ~ � OIU_D Z/Z H_U � Y4DFK H ��� OTX=X�LbY4e Q�]H_H�O Q K�Y ] HaO Q S H � U^H_L4L Q L4H �H_K H � H^U �[Q OTK � L�O�XvDTK S�]H Z O � Y4DFK �[Q Y ] OTK � H L
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D�hQ ��� H ��� LbO
UaOtX�OTU_Y ��]H S H
L�OfU^H_L4L Q L4H `[m ���
	 H ��� L�OfEGDI`FH^K�K�H S H
LbOfUaOtX�OTU_Y ��]H �/Q�Z1� D Q�� L4H �_Z�` H �	�H ���#Q K�H � X�D � OTK � ~ 
'H_L Q Y�� U_Y�O ]H ��]H
X Z Y �i]H^c;OTL-hO � { LbH'X�O Z OTE�hH �[Z H S H
L�O\U_D Z/Z H^U � Y4DFK S H'V�O Qa� Hl� � H_K � YbDFK
] DFY Zi� H_U � YbDTK |�~ j ~��F~����l~ P K�H � H �a` L7MPH � X�D � OTK � � H � X Z YbEGH%LbH ^ OTY � e Q HiL�O�U_D Z/Z H^U � Y4DFK S H�L7MPH � H �JS H �V�O Qa� H �n� H^K � Y4DFK � H � U_H^LbLbH S H � U_OTX�OTU^Y ��]H ��� H^LbDFK Z � DFK ��� D Qa� H �%S H Q5� LbY ]H_H � hO�LNM ]H_X�OTY ��� H Q=Z�S�Q c;OTX{ � H^LbDFK � X�D Q�Z LbO X Z H_EGYNhH Z H¦H ��� H_L4DFK Z XvD Q=Z LbO � H^U_DFK S H �l~ % O Z OtYbLbL4H Q�Z��_` DFK O ]�]H Z Y m']H�e Q H �
]H � OTY � X Z DRUWV�H S H�LNM H � X�D � OTK �
S DFK�K�OTK � L7M Q K�Y ^ D Z EIY ��]H
L�O�EIH^YbL4LbH Q=Z H ~ d YbH^K?e Q HiL�O�U_OTX�OTU^Y ��]H�K�H � DTY �EIH �[Q�ZR]H_H�e Q H%XvD Q�Z LbH � H_U^DFK S U_DFEGX�O Z�� Y4EIH^K �_` DFK�O �[Q X�X�D �R]H%e Q HiU^H � H � H � H ��� Y4K S�]H^XvH^K S OTK �JS HL�O?X Z D ^ DFK S H Q�Z^` H � L4H � EIH �[Q�Z H � S Y � X�DFK�Y � LbH � X�D Q�Z M�� DTK ��S DFK=U ]H ��]H Qa� YbL4Y �R]H^H � XvD Q�Z L4H � O Qa�dZ H �U_DFEGX�O Z�� YbEGH_K �h� ~

M�Q Y � HihO�U_H � U^DFK ��� O � O � YbDTK � �[Q=Z LNM YbEGXvD Z�� OTK=U_H S H � EGH �/Q�Z H ��S HgUaOTX�OtU_Y ��]H
X�D Q�Z L7M Q K=Y ^ D Z EIY ��]H `
Q K�H U_OTEGX�OTcFK�H S HiEGH �[Q=Z H � O ]H ��]HiEIH^K ]H_H �[Q=Z L4H � EID S�Q L4H � e Q Y ]H � OTY � H^K�U_D Z H�OTU^U_H �h� Y � LbH ��2�
 ~ P KH � H �a` L�O ] O Z Y�O � YbDFK S HgLNM ]H_X�OtY �h� H Q�ZnS�Q c;OTX�H ��� c ]H^K ]H ZR]H_HgLbD Zh� S HgL7MPH^EIX=YbLbH^EIH^K �a` H � LbO ���[Z[Q U �dQ�Z H S H �
��Q U �[Q O � YbDFK � D �a� H Z�]#]H_HfK�MPH ��� X�O �#Z H^X Z D S�Q U � Y � LbH S M Q KGEID S�Q L4H�hO�LNMPO Qa�dZ H ~ 1�H � EIH �[Q�Z H � DFK ��S DFK�U
]H ��]H ^ OTY � H ���/Q�Z L�O Z D Q H � O Q K=Y ] H_O Q§S H � UaO Z�� H � E�hH Z H � H_K§e Q O �[Z H¥XvD � Y � YbDFK � H_K � S Y �J]H Z H_K � H � ~
��� s 3� y{x�zGz~x tx���}
� � x 0 w ��|~} � x���x � z�� tx�� 3� � � � tx�| tx�x��-��� � wYxiy{| 5�} � z � z s�� x � 3�x �c� |~x � �Ixry��u�g��y � z tx � }���z_x�� y{}�|cx| txh��w �Y� ��2-wYx � x��{� � �~� ����z3� ��| wYx � zc| � / x�| � tx�x � tx{z~��� y �-x ��0 3�� � � wYx � 3�x �c� |cx � }"2-zcx�� � x � � 6 }���z�� � ��� �-xj�-| tx�y � �c� }���c��� � ����zcx s
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� H � ��Q U �dQ O � YbDFK � S H � UaOTX�OTU_Y ��]H � D ��� H Z�]�]H_H �9� DFK � X Z H � e Q H � Y4K S�]H_X�H_K S OTK � H ��S H � ` U^DFEGEIHGU_H^L�OO ] OTY �¥S�]H '�hO ]H ��]H Z H^EBO Z e Q�]H �[Q�Z LbH � EID S�Q L4H �¥S DFK � DFK!O ] OTY � EIH �[Q�ZR]H?L4H � UaOTX�OTU_Y ��]H �S�/Q�Z L4H � Y � H
S M H_EGX�Y4LbH_EGH_K � ~ 1�H¦X�L Q��_` X�D Q�Z U^H � E?�H^EIH � EID S�Q L4H �^` L�O�U^DFEIX�O Z OTY � DFK�H^K �dZ H�LbH � EIH �[Q�Z H � O Q

 P � � S OTK � LbO Z D Q H�H � U^H_LbL4H � �/Q�Z L4H � EGD S=Q LbH � � H Q L � EGDFK �dZ H Q K � DFK OTU_U^D Z[S ~ � K�XvH Qa� H_K
S�]H S�Q Y Z H e Q H�L4H � EIH �[Q�Z H �%S H�U_OTX�OTU^Y ��]H K�H S�]H_X�H_K S H^K � X�O ��S H�LbOIX�D � Y � Y4DFK S�Q EID S�Q L4H / ����0 ~ � O
m c Q�Z H |�~ � 
�X ZR]H � H_K � HGLbH �%ZR]H �/Q L � O � �%S HGU^H � EGH �[Q=Z H � ~ M Y L4H � UaOtX�OTU_Y ��]H �%S H � D Q�� L4H � EGD S=Q LbH ��S HLbO Z D Q H � DFK ��]H ��]H�EGH �/Q�ZR]H^H �_` YbL.K5MPH^K ] O�X�O ��S H�E?�H_EGH X�D Q�Z U_H_L4LbH ��S H�LbO Z D Q HS
 L � H Q L �Q�[Z DFY �EGD S=Q LbH � DFK � �[Q � Y S H � EGH �[Q=Z H �+�[Q=Z LbH ��� Y � H ��S M H_EGX�YbL4H_EGH_K � ~ % D Q�Zz��� � �nMv` DFK XvD Q�Z[Z O S DFK�U
Qa� YbL4Y � H Z L4H � EGH �/Q�Z H ��S H¦UaOTX�OTU_Y ��]H ��S H �F� EID S�Q L4H � X�D Q�Z U_D Z/Z YbcTH Z LbO ] O Z YbO � Y4DFK S�Q c;OtX ` X�L Q��LbO§U^D Z[Z H_U � YbDFK O S � V�D�U S�]H � H Z EIY4K ]H_H�c Z �OTU_H?O Q � H ��� H_K ^ OtY � U^HaO Q �[Q�Z P 
�
 �F~ 
'DTEIEGH�XvD Q=Z LbH �U^D Z[Z H_U � YbDFK �IS H�V�O Q(� H � H_K � YbDTK ` DFK X�D Q�Z/Z O H_K �/Q Y � H Z O . K�H Z U_H � U_D Z[Z H^U � YbDFK � H_K Qa� Y4LbY � OTK � LbH �
]H ] hH^K�H_EGH_K �h�BS H�X�V?` � Ybe Q H�U_DTEIEGH�� 
 ��� / j 'X0 ~ 1%OTK � LbH�UaO �GS H?LbO Z D Q H�YbK � H Z K=H ` O Q U Q K�H

6}798 :�< > |=~ � 
 )�� ?CaL+Z^SgN)R'N LWP[CaLYVhCaL+Z[EaCaLWP[C `�R+w�R[`+H9N ?CaL�C &rCa`+NGZ ?COCaLQL+Z[EYSMCaL `aC+S9SgZ^SMCaLWP'Z `a\XVcw�R'E #
N5H9VhC+AJN�� � C+A i�\XAD`+N5H)\XA P[C Z � LOC+Z[SMC CaL+NzEKC]wxE ?CaLOC+AJN ?COCWSsR"tXR'E+H5R'N5H)\XA|EaC+SsR'N5H9t'Cjw�R'EhE�R+w-wJ\XEuN  R�SsR
Vh\(�-C+AJADC �$+�q CaLTSgHsF'ADCaLQt'C+EuNGH)`�R'SMCaL�L ?C]w�R'EKC+AJN�SMCaLTVh\�P'Z^SMCaL + b H9Ax~WP=U C+AJNGEKCWC+Z �fADU \XAJN=w�RXL ?C+N ?CTVhC #L+Z[E ?CaL +Dq R P'HML]wJC+EKL+H)\XA � � � � � CaL+N�P[\XAJA ?COCBwJ\XZ[EQ`al�R-~�ZJCzVh\�P'Z[SMCQC+N�wJ\XZ^EzSMCaLrEK\XZvCaL " C+N�b +�q CaL
Z P[\XAJA ?CaLzH)`+H;LO\XAJNeSMCaL Z \�� `+H)C+S LTP=U "�� q " �
	
U^D Z[Z H_U � YbDFK S HfU_OTX�OTU^Y ��]H
K5M H ��� OTX=XvD Z���]H^H ~ P KBH � H �a`RS OTK � U_H �h� H ZR]H^cFYbDTK ` LbH � O ��� D Z � H Q=Zh��� DFK � X�L Q��U^DFK �dZ OtYbK � � e Q H S OTK � LbO Z D Q H%H �(� H Z K�H ` H � L4H � ��Q U �dQ O � YbDFK �gS H�cFOTX � DFK � EIDTYbK � Y4EIX�D Z�� OTK � H � ~
�
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1�MPO Qa�dZ H � U_D Z[Z H^U � YbDFK ��� DFK � OtX�XvD Z���]H^H � O Q K�Y ] HaO Q?S H�L7M OTEIO � ~
) 1 Q�^ OTY �iS HIL�O � OTY4LbL4H�LbYbEGY ��]H_H S HILNMPOTEIO ��Qa� Y4LbY �R]H�XvD Q�Z�Z H_U^DFK ���[Z[Q Y Z HILNM ]H_K�H Z cFY4H ` LbH � cFH Z � H �
]H^LbH^U �dZ DFEIOTcFK ]H � Ybe Q H ��S DFK � LbH
U_H_K �[Z H�H ����� Y �dQ�]HfLbDTYbK S�Q U_H^K �[Z H S H
LNMPOTEIO ��� DFK � EGDFYbK � � Y4H_K
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U_DFK � H_K Q H � e Q H�U_H^LbL4H � U_H^K �dZR]H^H � ~ � M ]H_K=H Z cTYbH Z H^U_DFK ���dZ/Q Y � H�H ����S DFK�U�EIO � YbEIOTLbH�X�D Q�Z L4H �cFH Z � H � U_H^K �dZR]H^H �^` H � H ��� X=L Q��i^ OTY � L4H �[Q�Z L4H � � D Z[S�� ~ 
'H � H � H � H ��� U^DFK�K Q\� D Q�� LbHiK�DFE S H
^}Q Y � H � L�O ��]H Z OTLbH � ~
) 1 Q[^ OtY ��S H§L�O�c ]H^DFE ]H �dZ YbH H_K OTU_U^D Z[S�]H^DFK ` L�O ^}Z OTU � YbDFK S M ]H_UWV�OtK � YbL4LbDFK�K�OTcFH OTY4K � Y%e Q H LbHUWV�OTEGX ]H^LbH^U �dZ Ybe Q HJK�H � DTK � X�O ��Q K�Y ^ D Z EIH � �[Q Y ] OTK �&Z ~ 1 QS^ OTY � S HJL�O ���[Z[Q U �dQ�Z H
X ]H Z Y4D S Ybe Q H
S H\LNM H_EGX�YbL4H_EGH_K �a` DFKBD �(� YbH^K � OtLbD Z���Q K�H ZR]H_X�DFK � HfX ]H Z Y4D S Y4e Q H S OTK � U_H �h� H S Y Z H_U � Y4DFK ~ 
'H �h� HEID S�Q LbO � Y4DFK�H ��� U_DFK=K Q H � D Q�� LbH%K�DTE S H�EID S�Q LbO � Y4DFK�H^K Z ~

1%OTK � U_HGe Q Y �[Q Y �a` L4H�XvDFY4K ��S MPY4EIX�OTU � H ��� UaOTL4U Q L ]H�H_K Qa� Y4LbY � OTK � L4H � � O Z `RU_H_K �[Z H � XvDTK S�]H ZR]H � X�O ZLNM H_K�H Z cFY4H S OtK � L4H �\S Y Z H_U � YbDTK � � { � O Z `RU^H_K �dZ H UaOtLbU Q L ]H S OTK �QM ��� H ��Z { � O Z `RU^H_K �dZ H UaOtLbU Q L ]H S OTK �
M�� �l~
1.24352 �5276 9 ,/*-* 35;�<-F ,KJ 798:357 ��=:F"<I357 0 Ba< �3 * B 0 357


'DFEGEGH�H � X�L4Ybe Q�]H�X�L Q�� V�O Q(�a`
S OtK � L�O S Y Z H^U � Y4DFK � ` LNM ]H_K=H Z cTYbH�EGH �/Q�ZR]H^H§H ��� EIO � YbE Q EXvD Q=Z LbH � X�O Z�� YbU Q LbH �r^}Z OTX�X�OTK � LbOBU_H^LbL Q LbH�H_K � DTK�U_H_K �[Z H ` H �%S�]H^U Z D�� 	�� O Q ^}Q�Z H � hO�EIH �[Q�Z H�e Q MPDFK
� H Z OTX�X Z D�UWV�H S H � � D Z/S�� hOBU_O Q�� H S H �r^}Q Y � H � LbO ��]H Z OTL4H � V�D Z���S H�LNMPOTEBO � ~ � O m c Q�Z H |�~ � � c;O Q UWV�HYbLbL Q����[Z HIU_H � H � H � XvD Q�Z�S H Q(� U_H^LbL Q LbH � hO S H Q(� � S Y �\]H Z H^K � � ~ � K � M O ��� H^K S hO U^H¦e Q H¦LbH � ^}Q Y � H �O Q cFEGH_K � H^K � O ] H^U � `�S�Q ^ OTY � e Q H LbO � OTYbL4LbH S H � U^H_L4L Q L4H � H_K U_H^K � YbE?hH �[Z H �IS YbEGYbK Q H { � YbH^K e Q HU_DFK ��� OTK � H
H_K  � q  Z �l~ �rm K S H'U_D Z[Z Y4cFH Z U^H �l^}Q Y � H � LbO ��]H Z OTL4H �_` H^LbL4H �u� DFK �l� D Qa� S MPO � D Z[S O ' Q�����]H_H �X�O Z L�O ^ DFK=U � Y4DFK �[Q Y ] OTK � H L

� 2 { � � � � 4 q 2 { � � � � 4 � ��� � 2 { � � ��& � 
�� {}|�~ � j �
D�hQ �'& H ��� LbH�U^H_K �dZ H S H�LNMPOTEIO � { U_H^K �[Z H S H�LbOBU_H^LbL Q LbH O ] H_U�L4H�X�L Qa� c Z OtK S�S�]H_X.�D �%S M ]H_K�H Z cFY4H � ` H �� 2 Z H_X ZR]H � H^K � HGL�O�U_D Q�Z ��Q=Z H S H¥L�O�X�O Z O � DFLbH `�S Y Z H^U � H^EIH^K ��Z H_L4Y ]H^H�O Q\� D � OTL S H ��^}Q Y � H � ~ 
'DFEIEGH]H ] DRe Q']H�X ZR]H^U ]H S H_EGEIH^K �_` DFK � MPO �h� H_K S hO§U^H�e Q H�U^H � H Z EIH � DFY � K ]H_c;O � Y ^ { EIO � YbE Q E S M ]H^K�H Z cFYbHO Q U^H_K �dZ H � H � e Q H � O ] OTLbH Q�Z O ��� DTL Q H�O Q cTEIH^K � H O ] H_U � { ^}Q Y � H � X�L Q�� Y4EIX�D Z�� OTK � H � hO§c Z OTK S
� � ~ M�Q�Z L�O m c Q�Z H |�~ � ��{ S�Z DFY � H � ` H ����Z H_X ZR]H � H^K ��]H_H¥L7M ]H ] DFL Qa� Y4DFK S H U_H�U^D�H . U^YbH^K � H_K ^ DFK�U � Y4DFK S H
� ` EIDI`FH^K�K ]H �[Q=Z+Z XvD Q�Z LbH �Q�dZ DFY � EID S�Q L4H �r� H ����]H � ~ 
'DFEGEIH O �h� H_K S�Q�` � 2 H ��� � YbH_K�K ]H_c;O � Y ^0` H �S']H_U Z D�� 	 � O ] H_U � ` 1�H�X�L Q��^` LNMPOTU_U^D Z[S H_K �[Z H�LbH �S�dZ DFY � EGD S�Q LbH � H ��� � DFK `�S H � H^LbLbH � D Z�� H?e Q H?U_HU_DRH . U_Y4H_K � X�H Q(� �H �dZ HGX�O Z OTE ]H �[ZR]H�X�O ZiQ K�H S�Z DFY � H ` U_H �h� H¥X�O Z OTE ]H �[Z Y � O � Y4DFK ]H � OTK � ] OtL�O � L4H X�D Q�ZLbH ���[Z DFY � EID S�Q L4H � ~ � M ]H^K�H Z cFYbH S OTK � UWV�OTe Q HiOTEIO � H ��� H_K �/Q Y � H%U_D Z/Z Ybc ]H_H%H_K�X�DFK S�]H Z OTK � LNM ]H_K=H Z cTYbH
S H
L7M OtEBO � � X�O Z � � q 2 { � � H_KIX Z H^K�OTK � LbH � 2 X�O Z OTE ]H �[ZR]H ~ �
Q�m K�OTL `?� H Q L ��S H Q(� X�O Z OTE?hH �dZ H �A� DFK �K ]H_U^H �h� OTY Z H � hO¥LbO�U_D Z/Z H^U � Y4DFK S H ��^}Q Y � H � LbO ��]H Z OTL4H �
S OtK � L�O Z D Q H%H �5� H Z K�H ~

� H'U_O � S H'L�O Z D Q H�YbK � H Z K�H
H ��� X=L Q�� U_DFEGX�LbY4e Q']H ~ � H �1^}Q Y � H � LbO ��]H Z OTL4H �:� DFK ��S�]H ^ D Z E ]H_H �nS M Q K�HX�O Z�� X�O Z LbH � X Z D � LNhH_EGH � S�]H '�hO ]H ] DRe Q']H ��S OtK � LbO � H_U � YbDFK Z H_LbO � Y ] HGO Q(� U^D Z[Z H_U � YbDFK � S H � V�O Q(� H �
� H_K � YbDTK �_`�S MPO Qa�dZ H X�O Z��a` X�O Z LbOGc Z OTK S H � OTY4LbL4H S H � U_H_L4L Q L4H � e Q Y � Y�OTY � H�LbHiUaOtLbU Q L S=Q�� O Z `RU_H_K �[Z H ~
� O m c Q�Z H |=~ ��� YbL4L Q����dZ HgU_H ��S Y �J]H Z H_K � � X Z D � LNhH^EIH � ~ � OTL4c ZR]HJU^H Q(� ��U^Y ` L�O�E?�H_EGH\X Z DRU ]H S=Q�Z H S M O1' Q�� �
� H_EGH_K � e Q H�XvD Q�Z LbO Z D Q H H �5� H_K=H�H ��� OTX�X�L4Ybe Q�]H^H ~ � H�U_DRH . U_Y4H_K � � 2 H ��� OTLbD Z�� X�O Z OtE ]H �dZR]H O ] H_U
S H Q(� X�O Z OTE�hH �[Z H �_` e Q Y � DTK �\Qa� YbL4Y �R]H � XvD Q�Z U_D Z/Z Y4cFH Z L4H ��^}Q Y � H � LbO ��]H Z OTL4H � ~
1.24352 �52�� 9 ,/*-* 35;�<-F ,KJ 798:357�4 , 8:= 0 Ba<-F ,KJ 7 3 J Z

� H � EGD S�Q L�O � YbDTK � H^K Z ]H ] D�e Q�]H^H � X�L Q�� V�O Qa�S� DFK � X ]H Z YbD S Ybe Q H �_` O ] H^U�XvD Q=Z X ]H Z YbD S H Q Kc;OTX ~ 
'DFEGEIHJX�O Z OTY4LbL4H Q�Z��_` L�O ^}Z OTU � YbDFK S M ]H_UWV�OTK � YbLbL4DFK�K�OtcFHJH � L4HJc;OTX ] O Z YbH^K � O Q���� Y �[Q Y ] OTK � � ` L�O
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L+N]C+VhC+AJNrw�R'E�R-y+\XSgH5~�ZJCCaL+N3L+Z�wJC+E wJ\OL ?C 	 �  " P'EK\XH9NkC � bB\OC � `+H)C+AJN � 2 EaC]wxE ?CaLOC+AJN)R'AJN3SsR�`a\XZ[E�y�Z^EKChP[CWSsRWw�R'E�R-y+\XSMChR��uZ-L+N ?COC nVh\(�-C+AJA ?COC�L+Z^E Z n C+A}i�\XAD`+N5H)\XAhP[C � wJ\XZ^EBSMCaL�N5EK\XHML�Vh\�P'Z[SMCaLBNkCaL+N ?CaL 	 q R�w�R'E�R'V ?C+N5EuHML�R'NGH)\XAYSgH9A ?C�R'H9EKCP[C�`aCj`a\OC � `+H)C+AJNeCaL+N�L+ZOwJC+E]wJ\OL ?COC 	 q U ?CO`alJC+S9SMC�t'C+EuNGH)`�R'SMC  RWP'Ea\XH9N]C�H9AxP'H5~�ZvCcSMCewJ\XZ^EK`aC+AJN)ROF[C�P[C=iuZ[H9NkCSsR'N ?C+E�R'SMCaL 	
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^ D Z EIH�H � LNMPOTEIX=LbY �[Q�S H S H¥U_H � EGD S�Q L�O � YbDFK �?]H ] DTL Q H^K � O ] H^U � ~ � M OtEIX�L4Y �[Q�S H S H � EGD S�Q L�O � YbDTK �_`X�O Z H � H_EGX�L4H ` X�O ��� H S H | , hO � � � T | hO � ,rhO � � �(T j ~ � O m c Q�Z H |�~ ��� YbL4L Q����dZ H�U_H^U_Y�X�D Q�Z e Q O �[Z HU^H_LbL Q LbH � hO S Y �J]H Z H_K � � � ~
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6}798 :�< > |=~ ��� )�� \�P'Z^SsR'N5H)\XA�L�C+A Z C+A{Z[AJH9N ?CaL�P=U R-y+LO\XE�y+C+Z[E n  RYP'H & ?C+EKC+AJN]CaL}tXR'SMC+Z^EKLcP[C � 	 q U R��uZ
L #N]C+VhC+AJN�`a\XE+EKCaL]wJ\XAxP-R'AJN�w�R'E�SsRIL ?C+EuH)CTP[C��=\XZ^EuH)C+EQCaL+N�L+Z�wJC+E wJ\OL ?C 	

'H � EGD S=Q L�O � YbDFK � H_K Z�`FS�QS^ OTY �nS HJLbH Q=Z X ]H Z YbD S YbU^Y ��]H � DFK � O ' Qa����]H^H � X�O Z LbO �R]H Z YbH S H b D Q�Z YbH Z

�/Q Y ] OTK � H / j $X0 L
� 
 { Z � � � 4 q 
 { Z � � � 4 �

��� 
� ���
2�� � U_D � / ���
	 { Z m y s �  Z � 0 � � 2 � YbK / ���uZ m y s 0
� {}|�~ �gU �

P K�U_H�e Q Y�U^DFK�U_H Z K�H L4H � U^D�H . U^YbH^K �h�¦S H � U^D � Y4K Q�� � 2 H � � 
 ` YbLfO ]H ��]H ]#]H Z Y m
]H�e Q H LNM YbK��
�[Z D S�Q U � YbDFK S M Q K �[Z DFY � YNhH_EGH � H Z EGH�K5M ]H � OTY � X�O � K ]H^U_H �h� OtY Z H { U_H � H Z EGH�H ��� U_DTEIX�O � Y � LbH�O ] H_U�
 � ~
� M YbK �dZ D S�Q U � Y4DFK S H � � H Z EIH �%S H S']H_X�V�O � OTcTH  Z H ��S=Q � H Z EIH�H^K � YbK Q�� XvH Z EGH ��S H¥X Z H_K S=Z H¥H_KU^DFEIX � HBL4H ��S']H ^ O Q(� � L4D�U_O Q(�§S�Q U_OTLbD Z YbE?hH �[Z H ~ P K ^ OTY �a` LbH � H Z EGH S H S']H_X�V�O � OTcTH�XvD Q�Z[Z OTY � �H �[Z HO �a� D Z �']HfX�O Z'S H �&� H Z EGH � H^K � Y4K Qa���[Q X=X�L ]H^EIH^K � OTY Z H �^` EIOTY � LNMPO ' Q���� H^EIH^K � U_DFK ] H Z cTH�OTLbD Z���S Y . U_Y �L4H_EGH_K � ~ % O Z OTY4LbL4H Q�Z��_` � Y�L7MPDFK �/Q X�X Z YbEGHgLbH � H Z EIH
H^K � YbK Q��^` L�O�e Q OTL4Y ��]H S HJLNMPO ' Q���� H^EIH^K �#S YbEGYbK Q H ~

M�Q�Z LbO m c Q�Z H |�~ � | ` L4H �gS Y �\]H Z H_K �h� U^D�H . U_YbH^K � � { � 2 ` � 
 `  Z H �\� 2 � X Z D ] H_K�OTK �fS H�L7M O ' Qa��� H �EGH_K ���/Q�Z LbH � EGD S�Q L�O � YbDTK ��S OTK � L�O Z D Q H%H �(� H Z K�H � DFK �\Z H^X ZR]H � H_K ��]H � H_K ^ DFK�U � YbDFK S H Z ~ 
'DTEIEGHX�D Q�Z LbH �r^}Q Y � H � LbO ��]H Z OTL4H �^` U^H � U_DRH . U^YbH_K �h��� DFK � EGDI`FH_K=K ]H � �[Q=Z Z ~ � K�XvH Qa� U_DTK ��� O � H Z%Q K �dZ hH �
� DFK§OTU_U^D Z[S H_K �[Z H¥LbH � U_DRH . U_Y4H_K � � X�OTY Zh� { � 2 H � � 
 � S H ��S Y �\]H Z H^K �h� EID S�Q L4H � ~ � M OTU^U_D Z/S H ���iQ KX�H Q EGDFYbK � � DFK¥X�D Q�Z LbH � U_DRH . U_Y4H_K � ��� 2 H �  Z e Q Y � YbH^K�K�H_K � U_DTEIX � H S H ��S�]H ^ O Qa� � L4D�U_O Q(� ~ � D Q��
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U_H � U_DRH . U_Y4H_K � �§]H ] DTL Q H^K � S HBEIOTK�YNhH Z HGU^DFK � Y4K Q H�O ] H^U � ` U^H_U^Y Z H �']H � OTK � LbO ] O Z Y�O � YbDFK U_DTK � YbK Q H
S H%L�O�c ]H^DFE ]H �dZ YbH { OTEGX�LbY �dQ�S H S H � DFK S H �gS H � OTU^U_D Z/S�]H_DTK �_` OTK=cFLbH �
S H%X�L4Y�OTcFH �_` c;OTX � ~ � L � XvH Qa] H^K ��H �dZ HiX�O Z OTE ]H �[ZR]H �i�/Q Y ] OTK � � O ] H^U S H �
S�Z DFY � H �^` D Q?S H � X�O Z O � DFL4H � U_DTEIEGH%YbK S Ybe Q�]H �[Q�Z L�O m c Q�Z H|�~ � | `�� DFY �nQ K � D � OTL S H � 
fX�O Z OTE?hH �dZ H � ~ � O
E?�H^EIH
X Z DRU ]H S=Q�Z HgH ��� OTX�X=LbYbe Q�]H�XvD Q�Z L�O Z D Q H'YbK � H Z K�H

p0        0.0021± 0.3623 

p1        0.0022± -0.3629 

p2        0.00055± 0.08838 

η
1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5

1a

-0.02

-0.015

-0.01

-0.005

0

0.005

0.01

0.015

0.02

p0        0.0021± 0.3623 

p1        0.0022± -0.3629 

p2        0.00055± 0.08838 

<2.4η if 2η 2+pη 1+p0=p1a
<2.5η=0                     if 2.4<1a

Ecc0 

Ecc1 

Ecc5 

p0        0.0003± 0.0372 

p1        0.00017± -0.01835 

η
1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5

2a

-0.02

-0.015

-0.01

-0.005

0

0.005

0.01

0.015

0.02
p0        0.0003± 0.0372 

p1        0.00017± -0.01835 

<2.0η if η 1+p0=p2a
<2.5η=0           if 2.0<2a

p0        0.00362± -0.04823 

p1        0.0016± 0.0222 

η
1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5

1
b

-0.02

-0.015

-0.01

-0.005

0

0.005

0.01

0.015

0.02
p0        0.00362± -0.04823 

p1        0.0016± 0.0222 

<2.2η=0           if 1b
<2.5η if 2.2<η 1+p0=p1b

p0        0.116± -1.875 

p1        0.135± 2.253 

p2        0.039± -0.652 

η
1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5

φ ∆

-0.2

-0.15

-0.1

-0.05

-0

0.05

0.1

0.15

0.2
p0        0.116± -1.875 

p1        0.135± 2.253 

p2        0.039± -0.652 

<2.0η if 2η 2+pη 1+p0=pΦ∆
<2.5η=0                     if 2.0<Φ∆

6�798;:=< > |�~ � | ) bB\OC � `+H)C+AJN9LTP[CaLjVh\�P'Z^SsR'N5H)\XA�L_C+A Z P-R'A�L�SsRhEK\XZvCYC �$N]C+EuADC3wJ\XZ^E�SMCaLjN5Ea\XHMLjVh\(#
P'Z^SMCaL�NkCaL+N ?CaL�C+A}i�\XAD`+NGH)\XAhP[C Z 	 q CaL�w�R'E�R'V ?C+N5EuHML�R'NGH)\XA�L�Z[NGH9SgHML ?COCaL=wJ\XZ^E}`al�R[`+Z^A P[C�`aCaL�`a\OC � `+H)C+AJN L
LO\XAJNeL+ZOwJC+E wJ\OL ?COCaL 	

{ ] DTY Z�m c Q�Z H |=~ � j � D�hQ>' X�O Z OTE?hH �dZ H �i� DFK � K ]H^U_H ��� OTY Z H � ~ � H � U^D Z[Z H_U � YbDFK �\S H � EID S�Q LbO � Y4DFK � H^K Z
� M H � H_U �[Q H_K � H_K Qa� Y4LbY � OTK � LbH � X�O Z OtE?hH �dZ H �%S�]H � H Z EIY4K ]H � X�D Q�Z UWV�OTe Q HGU_DRH . U^YbH_K � ~ % D Q�Z L�O Z D Q HH �5� H Z K�H { Y4K � H Z K�H � ` LbH�K�DTE ��Z H S HGX�O Z OTE�hH �[Z H � K ]H_U^H �h� OTY Z H � XvD Q�Z U_D Z/Z Y4cFH Z L4H � EGD S=Q L�O � YbDFK � H_K
Z H ���\S DFK=U S H � 
 { ' �l~

% D Q�Z U^DFK�U^L Q�Z H ` L4H � U_D Z/Z H_U � Y4DFK � H^K � H �SZ OTX�X�L4Ybe Q�]H^H � O Q K�Y ] HaO Q�S HBLNMPOTEIO �+� DFK � � YbH_K
Z H_X Z D S�Q U � Y � L4H �¦S M Q K EID S�Q L4H hO�LNMPO Qa�[Z H ~ P LbLbH � DFK �!]H ��]H X�O Z OtE ]H �dZR]H^H � �/Q Y ] OTK � � �/Q�Z � D Q(� LbHUaOTL4D Z Y4E?hH �dZ H ~ 
'H �h� HiX�O Z OTE ]H �dZ Y � O � Y4DFK�X�D Q�Z[Z O��H �dZ H Qa� Y4LbY �R]H_H S OTK �}��� � ��M ~
1.24352 �52�� � �3�<�3 J 8:B J ;�3 8u3(7�; ,/*-* 35;�<-F ,KJ 7 B;>K35; 0 @ �3 J 3 * �OF"3

P K ZR]H �[Q E ]H ` LbH � U^D Z[Z H_U � YbDTK � OTX=X�LbY4e Q�]H_H � XvD Q�ZfZ H_U_DTK ���[Z[Q Y Z H L7M ]H^K�H Z cFYbH S H ��]H_LbH^U �[Z DFK �r� DFK �LbH � �/Q Y ] OTK � H � L
) P K � ` O Q K�Y ] H_O Q S H LbO U^H_LbL Q LbH L LbO U_D Z[Z H^U � YbDFK S H�LNM H � H �BS H � V�O Qa� H � � H_K � YbDFK � ~ 
'H �h� HU_D Z/Z H^U � Y4DFK H ����Z H_X Z D S=Q U � Y � L4H S M Q K EGD S=Q LbH�hO�L7M O Qa�dZ H ` H � � H Q L Q K§X�O Z OTE�hH �[Z H � � 
 T | fH ��� K ]H^U_H ��� OTY Z HIXvD Q=Z+� D Qa� LbH � EGD S�Q LbH ��S M ��� � ��Mv` O Q e Q H^L � M O1'/D Qa� H^K � K�H Q(^ U_DRH . U_Y4H_K � �
S M YbK � H Z UaOtLbY �=Z O � YbDFK�H^K �dZ HiLbH �gS Y �J]H Z H_K � H �
ZR]H_cFY4DFK �gS H�V�O Qa� H � � H_K � YbDFK � ~
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p0        0.0021± -0.8604 

p1        0.0010± 0.6198 

p2        0.0002± -0.1104 

η
2.5 2.6 2.7 2.8 2.9 3 3.1 3.2

1a

-0.02

-0.015

-0.01

-0.005

0

0.005

0.01

0.015

0.02 p0        0.0021± -0.8604 

p1        0.0010± 0.6198 

p2        0.0002± -0.1104 

2η 2+pη 1+p0=p1a

p0        0.000066± 0.002758 

η
2.5 2.6 2.7 2.8 2.9 3 3.1 3.2

2a

-0.02

-0.015

-0.01

-0.005

0

0.005

0.01

0.015

0.02
p0        0.000066± 0.002758 

0=p2a

p0        0.000180± 0.001792 

η
2.5 2.6 2.7 2.8 2.9 3 3.1 3.2

1
b

-0.02

-0.015

-0.01

-0.005

0

0.005

0.01

0.015

0.02
p0        0.000180± 0.001792 

0=p1b

p0        0.0374± 0.1196 

p1        0.01278± -0.05699 

η
2.5 2.6 2.7 2.8 2.9 3 3.1 3.2

Φ∆
-0.2

-0.15

-0.1

-0.05

-0

0.05

0.1

0.15

0.2 p0        0.0374± 0.1196 

p1        0.01278± -0.05699 

η 1+p0=pΦ∆

6}798 :�< > |=~ � j ) bB\OC � `+H)C+AJN L�P[CaL�Vh\�P'Z^SsR'N5H)\XA�LzC+A Z P-R'A�L}SsRQEK\XZJC�H9AJNkC+EuADC n Vh\(�-C+AJA ?CaL�L+Z^E}N]\XZ
LSMCaL Z 	 q CaL�w�R'E�R'V ?C+N5EuHML�R'NGH)\XA�LrZ^N5H9SgHML ?COCaL�wJ\XZ[EY`al�R[`+Z[A P[C_`aCaLY`a\OC � `+H)C+AJN9LrLO\XAJN L+Z�wJC+E wJ\OL ?COCaL 	

) P K Z.` O Q K=Y ] H_O Q§S H¥L�O�U_H^LbL Q LbH L L�O¦U_D Z[Z H^U � YbDFK S H¥UaOtX�OTU_Y ��]H �%Z H_LbO � Y ] H � O Q(� ��Q U �dQ O � Y4DFK �S=Q cFOTX ~ 
'H �h� HiU^D Z[Z H_U � YbDTK¦H ���i� X ]H_U^Y m e Q H�hO�UWV�OTe Q H�EGD S�Q LbH ` H � H ��� ^ OTY � H�H^K Q(� YbL4Y � OTK � LbH �
S DFK�K ]H^H � X Z D ] H^K�OTK �
S H � EGH �[Q=Z H �\S H�UaOtX�OTU_Y ��]H%H � H^U �dQ�]H_H �r�[Q�Z LbO¥X=L Q X�O Z��JS H � EGD S�Q LbH � ~

) P K � ` O Q K�Y ] HaO Q S H�LNMPOTEIO � L LbOJU^D Z[Z H_U � YbDTK S H �l^}Q Y � H � LbO ��]H Z OTL4H � ~ 
'H_L4LbHl� U_Y;H ��� Z H_X Z D S�Q U � Y � L4HS M Q K?EID S�Q L4HBhOIL7M O Q(�dZ H�H � X�H Qa� �H �[Z HiX�O Z OtE ]H �dZR]H^H S OTK � L�O Z D Q HiH �5� H Z K=H { Y4K � H Z K�H � X�O ZQ�{ � � X�O Z OTE?hH �dZ H � ~
) P K Z�` O Q K=Y ] H_O Q�S H
L7M OtEBO � L LbOfU_D Z/Z H^U � Y4DFK S H � EID S�Q LbO � Y4DFK � H_K Z ~ 
'H^LbLbH ��U^Y�H ����Z H_X Z D S�Q Ul�
� Y � L4H S M Q K EGD S�Q LbH�hO�L7M O Qa�dZ H�H � X�H Q(� �H �dZ H�X�O Z OTE ]H �dZR]H_H S OtK � L�O Z D Q H�H �(� H Z K�H { YbK � H Z K=H �X�O Z � 
 { ' � X�O Z OTE�hH �[Z H � ~
�fQ m K�OTL ` EIOTL4c ZR]HIL�O�c ]H^DFE ]H �dZ YbH�U^DFEIX=LbYbe Q�]H^H S H � � D Q UWV=DFK �_` H �S� YgLNM DFK�H � U^H_X � H?L4H � U^Dt�H . U^YbH^K �h��S MPY4K � H Z UaOTL4Y ��Z O � Y4DFK�H � LbH � U_D Z/Z H^U � Y4DFK ��S H�UaOTX�OtU_Y ��]H �^`E� H Q L � � � {0� 
 � X�O Z OTE�hH �[Z H ��� DFK �K ]H^U_H �h� OtY Z H � XvD Q=Z U_D Z[Z Y4cFH Z L�O ZR]H_X�DFK � H S�Q UaOTL4D Z Y4E?hH �dZ H �[Q=ZQ� D Q(� H�LNMPOTU^U_H_X � OTK�U^H S H�LbO Z D Q H�H � �

� H Z K=H { YbK � H Z K�H �l~ � L ^ O Qa��� D Q LbY4cFK�H Z e Q H?U_H � X�O Z OTE?hH �[Z H �S� DFK � Y4K S�]H_X�H_K S OTK � �IS M Q K EGD S�Q LbH�hOL7M O Q(�dZ H ~
� H � e Q O �dZ HBU_D Z/Z H_U � Y4DFK � ]H ] DRe Q�]H_H � X�L Q�� V�O Qa� DFK ��]H ��]H S�]H � H Z EGYbK ]H^H � �/Q�Z L4H ��S DTK�K ]H_H ��S H

� H ���h� H_K ^ OTY � U_H_O Q { V�D Z EGY � LbO U_D Z[Z H^U � YbDFK S H%U_OTX�OTU^Y ��]H � H^K ]H �dQ�S YbOTK � L�O ZR]H_X�DFK � HBhO S H �B]H^LbH_U �dZ DFK �
S H �F� f * H , ~ � K � MPO ��� H_K S hO
U^H'e Q H
L4H � U_D Z/Z H_U � Y4DFK �.S H � V�O Qa� H �l� H_K � YbDFK � H � S H � UaOTX�OtU_Y ��]H �:� DFY4H_K �Y4K S�]H_X�H_K S OTK � H ��S H\L7M ]H^K�H Z cFYbH ~ % D Q�Z U_HJe Q Y�H ����S H � U^D Z[Z H_U � YbDFK � O Q K�Y ] HaO Q¥S HgL7M OTEIO � { U_D Z/Z H^U � Y4DFK
S H � ^}Q Y � H � LbO ��]H Z OTL4H � H ��S H � EID S�Q LbO � Y4DFK � H_K Z � ` DFK � M O �h� H^K S hO Q K�H �[Z hH � ^ OtY � L4H S�]H^XvH^K S OTK�U^H\O ] H_UL7M ]H^K�H Z cFYbH `5S OTK � L�O¦EGH �/Q�Z HGD�hQ L4H S�]H ] H_L4DFX�X�H_EGH_K � �[Z OTK ��] H Zh� H S H � cFH Z � H � ]H^LbH^U �dZ DFEIOTcFK ]H � Ybe Q H �
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S']H_X�H_K Sk^ OTY � L4H_EGH_K �JS HiLNM ]H_K�H Z cFY4H ~ � O ^ D Z EGH�L�O ��]H Z OTLbH S M Q K=H cFH Z � H ]H^LbH_U �dZ DFEBOtcFK ]H � Ybe Q H%X�H Qa� H_KH � H � �H �dZ H�X�O Z OtE ]H �dZR]H^H%X�O Z / j f�0 L

q { ! � � � ! "
{ ! 
 � " 
 � 
 {}|�~ ��' �

D�hQ " H ��� Q K�H ^ DFK�U � YbDFK S�]H^XvH^K S OTK � LbDFc;O Z Y � V�EGYbe Q H_EGH_K �-S H�L4K � ~ � H � e Q H_Lbe Q H � S DFK=K ]H_H �nS H � H ��� �H_K ^ OTY � U_HaO Q X Z Y � H � hO S Y �\]H Z H_K � H � ]H^K�H Z cFYbH � X�H Z EIH �h� H_K �iS H ]#]H Z Y m H Z U^H � O �h� H_K � H � ~ 
'H �iS DFK�K ]H_H �
� DFK �
S H S H Q(� � `�X�H � L
)�� K � OTLbOI`FOTcFH S H¥e Q O �[Z H¥LbY4cFK�H � H^K Z O ]H ��]H¥H � H_U �[Q�]H S OTK � L�O ZR]H_cFY4DFK � TY'pm � m �(TV� �[Q�Z
P���� 
 { L4YbcFK=H ��Z & !G( (��+(V! � ' H � � � � H ���[Q�Z�P���� j { LbYbcTK�H ��Z & !G( (��+(V! � f H � � 
 � O ] H_U S H �
]H_LbH^U �[Z DFK �JS H � 
 * H , ~ � H �
S DTK�K ]H_H � DFK ��]H ��]H Q(� YbL4Y �R]H_H � O m K S HiU_DTEIX�O Z H Z L7M ]H ] DFL Qa� Y4DFK S H �U_D Z/Z H^U � Y4DFK ��S H � V�O Q(� H �_� H^K � Y4DFK � ~ � O ZR]H^XvDTK � H\K�D Z EBOTL4Y �R]H_HJO Q(� ]H_LbH^U �[Z DFK ��S H � 
�H ��S H �F� f
* H , H^K ^ DFK=U � Y4DFK S H � ` OTX Z hH � OTX�X�L4YbU_O � Y4DFK S HiL�O�E?�H^EIH�U^D Z[Z H_U � YbDFK S H � V�O Qa� H �r� H^K � Y4DFK �XvD Q�Z LbH �'S H Q(� ]H^K�H Z cFYbH � { ] DFY ZA� O � LbHaO Q |�~ j � ` H ���gZ H^X ZR]H � H_K ��]H_H �[Q�Z LbO m c Q�Z H |=~ ��U ~ � K¦X�H Qa�U_DFK ��� O � H Z e Q HBL4H ��ZR]H � Y S�Q��iZ H ��� H^K � S OTK ��Q K YbK � H Z�] OTL4LbH S H�� � , ~ � O � DTK�K�HGU_D Z/ZR]H_LbO � Y4DFKH_K �dZ H L4H �JZR]H � Y S=Q�� O Q(��S H Q5� ]H^K�H Z cFYbH � Y4K S Y4e Q Hie Q HiL�O�U^D Z[Z H_U � YbDFK S HiV�O Qa� H �i� H_K � YbDTK � H ���YbK S�]H_X�H_K S OtK � H S HiL7M ]H^K�H Z cFYbH ~ �rm K S H�U_DTK m�Z EGH Z U^H_L�O ` LbH � U^D�H . U_YbH^K � �\S H�U_D Z/Z H_U � Y4DFK �JS H �V�O Qa� H �A� H_K � YbDTK ���/Q�Z L4H ��S DFK�K ]H_H � hO ��� * H , DFK �G]H ��]H S�]H � H Z EGYbK ]H
	�H^K�OTX=X�LbY4e Q OTK���LbOiE��H_EGHX Z DRU ]H S�Q�Z H S MPO ' Q 	
�dH_EGH_K���e Q H�XvD Q�Z L4H�	 S DFK�K ]H_H�	JhO �F� f * H , ~�� O ] OtLbH Q=Z EGDI`FH_K=K�H'D � �dH_K Q HXvD Q�Z LbH%U_DRH . U^YbH_K�� � H�	
�
OTLbD Z 	gL�O�E?�H_EGH {��=~ | f � X�D Q�Z L4H�	 S H Q���]H_K�H Z cFY4H�	 ~
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�"Z &�� (*(��+( � � f � n P-R'A�LcS�U H9AJNkC+EutXR'S9SMC � T 'Ym � m � T�� 	 q CaLzSgHsF'ADCaLct'C+EuNGH)`�R'SMCaL�L ?C]w�R'EaC+AJN;SMCaL�LOCa`+N]C+Z^EKLTP[Cl�R'Z^N]CaLjNkC+A�L+H)\XA�L 	 q RhV �C+VhCT`a\XE+EKCa`+N5H)\XA CaL+N�R+w-wxSgH5~�Z ?COC�wJ\XZ[E�SMCaLQP[C+Z � ?C+ADC+EGF'H)CaL 	



������� ��	3
^��� 
� �K���$����	��-�(���a���u��� ����	 � �

)�� Q H^Lbe Q H
	 � OTLbOI`FOTcFH
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S']H_X�H_K SGS H
L7M ]H^K�H Z cFYbH�U_DFEGEGH'LbDTc { P � L LbH
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�JH � �[H Z K�H ~
�f	��J	�� � �%��� ��� � � ����
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� 	 S�Q U Z OTU
	 `�Q K OTEIO�	 S HiU_H^LbL Q LbH
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�[H_U
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	�LbO%U_D Q X Q�Z H 	 �dOTK S O Z[S H � H^U
� Q']H_H
	 Q�Z L4H�	iX�YbDFK 	 H�	
� Z H_X ZR]H�	[H^K�� ]H¦X�D Q�Z UWV�OTe Q H ZR]H^cFYbDTK ~ � K XvH Q � Z H_EIO Z e Q H Z e Q H S OTK 	 LbO ZR]H_cFY4DFK
� T | fYm � m � T j �=` LbH#K�DTE ��Z H S M ]H ] hH_K=H_EGH_K�� 	 Z H�	
�WOTK�� H�	 � YbK ^ ]H Z Y4H Q�Z hO � � , ~ �fQ U Q K�H�U_D Q X Q�Z H�XvD Q�Z
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�\H_K � DFK?OTU^U_D Z/S O ] H^U�L7M ]H � Q�S H%EIH^K ]H_H 	 Q�Z L4H%EID S�Q L4H S H�X ZR]H ��X Z D S=Q U
�[YbDFK / ��� 0 ~

� ��� � &�� � � � �  � & #�� � � ��� & #�# �� � � � 
�� � � � �  �� �	� � 
( & #

1%OTK 	�U^H
� �[H 	/H_U �dYbDTK 	[DTK ��X ZR]H�	/H_K�� ]H^H�	�LbH
	�U_DFEGX�O Z OTY 	/DFK 	¦H � H_U � Q�]H^H�	�H^K�� Z H§LbH
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P'ZIwxEKC+VYH)C+E_`a\XVcw�R'EuNGH9VhC+AJN�CaL+N�wxEuHMLOCYC+A `a\XVcwxNkCQP-R'A�LzSsRIL+H9VYZ^SsR'N5H)\XA 	

� M ]H_K�H Z cFY4H S�]H^XvD�	 ]H_H S OTK 	GLbH � Z DFY 	/YNhH^EIH¦U^DFEIX�O Z �[YbEGH_K�� ]H
�WOtK � ^ OTY � LbH�hO � ��� * H ,�` DFK ] O
��� s	� w � 6 � 5 � z�x�� - � � z:�-x1w 6 tx��-x�| 5 � x � tx��g} � txl�-��� � w 6 ��| 5�}��iw � � �-� �Ix s
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	^MPY4K � ]H Z H�	 	/H Z hO!LNM ]H_K=H Z cTYbH S�]H^XvD�	 ]H_H S OtK 	�LbH
	 S H Q�� X Z H^EIY4H Z 	�U_DFEGX�O Z �dY4EIH^K � 	 ` H
� X�L Q 	�X�O Z �dY �U Q LbYNhH Z H^EIH^K���O Q Z OTX=XvD Z � `.S HBEIOTK�YNhH Z H hO 	_MPO ��Z OTK�UWV�Y Z S H
	�H � H
� 	 S HBV�O Q �[H��dH^K 	[Y4DFK ~ � O m c Q=Z H|�~ | j�EGDFK�� Z HgL7M ]H ] DFL Q �dY4DFK S�QGZ OTX=XvD Z � S HJLNM ]H_K�H Z cFY4H S�]H_X�D 	 ]H_H S OTK 	�LbHgX Z H_EGYbH Z U_DFEGX�O Z �dYbEGH_K���X�O ZL7M ]H^K�H Z cFYbH S']H_X�D 	 ]H^H S OTK 	nLbH S H Q�� YNhH^EIH
H^K ^ DFK�U �dYbDTK S H ��XvD Q=Z LbH
	 S DFK=K ]H_H
	�H
��LbO 	[Y4E Q L�O �dYbDTK { O ] H_UU^DFLbL4H_U
�[YbDFK S H�UWV�O Z cFH�H ��O ] H^U�H
� 	[OTK 	 S YbOTX�V�DTK�YbH �l~ � K�X�H Q �%U_DFK 	 �WO �dH Z e Q H�LNMPO '/D Q � S H�LbO S Y�O��X�V=DFK�YbH�OtE ]H^LbYbD Z H�L7M OTU^U_D Z/S H^K�� Z HiLbH
	 S DFK�K ]H^H�	\H
�\L�O 	/YbE Q LbO �dY4DFK ` X Q Y 	[e Q H�O ] H_U�U_H
� �dHiU_D Z/Z H^U
�dY4DFKL7M ]H^UaO Z ��H
	 ��YbK ^a]H Z Y4H Q�Z hO � , ~ � H
� OTU_U^D Z[S H�	
� E?�H_EGH¥EIH^YbLbL4H Q�Z e Q HIL4HGX�D Q�Z U_H^K � S OTK 	�U^H Z �dOTYbK=H�	
ZR]H_cFY4DFK 	 ~
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Simulation avec diaphonie

Simulation sans diaphonie

6}798 :�< > |�~P| j � � R+w-wJ\XEuN�P[CIS�U ?C+ADC+E)F'H)CYP ?C]wJ\OL ?COCYP-R'A�L_SMCrwxEKC+VYH)C+Eh`a\XVcw�R'EuNGH9VhC+AJN;w�R'EYS�U ?C+ADC+EGF'H)CP ?C]wJ\OL ?COC�P-R'A�LBSMC�P[C+Z �$H  C+VhC�`a\XVcw�R'EuN5H9VhC+AJN[wJ\XZ[EBSMCaL�P[\XAJA ?COCaL � `�R'EuE ?CaL�y�SMC+Z
L � n wJ\XZ[EBSsR�L+H9VYZ[SsR'NGH)\XAR't'Ca`_`a\XS9SMCa`+N5H)\XA"P[CY`al�R'EGF[C�R't'Ca`�wxEuHMLOC_C+A�`a\XVcwxNkCjP[C�SsR P'H5R+wJlJ\XAJH)CQ`�R+w�R[`+H9N5H9t'CTP-R'A�L�SMC�wxEaC+VYH)C+E
`a\XVcw�R'EuN5H9VhC+AJN � EK\XAxPXL_EK\XZ'F[CaL � C+N�L�R'A�L � NGEuH5R'A[F'SMCaLB��R'Z^ADCaL � 	 q CIP ?CO`+EK\O`alJC+VhC+AJN  R � � ��� � `a\XE #
EKCaL]wJ\XAxP  R�SsR E ?C�P'ZJ`+N5H)\XA P[CfSsR SM\XA[F'ZvC+Z[E P[CaLp`aC+S9SgZ[SMCaL P'Z wxEaC+VYH)C+Ep`a\XVcw�R'EuN5H9VhC+AJNjP-R'A�Lp`aC+N5NkC
E ?C�F'H)\XA 	
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�'Y4H_K e Q H�LbH
	 S Y �\]H Z H_K��dH
	��^DFK�H
	 S HGV�O Q �dH
	 �dH_K 	[YbDTK 	%K�H 	[DFY4H_K���X�O�	 Z H_X Z D S=Q Y �[H�	 S OTK 	iLbO
	/YbE Q LbO �dY4DFK ` DFK XvH Q � �dH^K �[H Z¥S M ]H��tOTL Q H Z U_H
	IU^D Z[Z H_U �dYbDTK 	 ~�� K H � H
� ` hO�X�O Z �dY Z�S H�L�O�U^D Q�Z � H S HLbO
��c Q=Z H |=~P| ��` DFK XvH Q � Z H^X Z D S�Q Y Z H�LNM H � H
� S H�	�V�O Q �dH
	 �dH^K 	[Y4DFK 	�H^K�E Q L �[YbX�L4Y�OTK��gUWV�OTe Q H�XvDTYbK��X�O Z z 4 � �

�
` D-hQ z

�
H
	 �
L�O¥V�O Q �[H �[H_K 	/YbDFK?U_D Z/Z H
	[X�DFK S OTK���O Q 	/H_U �dH Q=Z Y ~ � O¥U_D Q=Z � H�D � �dH_K Q H OTX Z hH�	K�D Z EIOTLbY 	dO �[YbDFK { �FDFY Z ��c Q�Z H |�~ |��;� X�H Z EGH
� S M ]H��tOTL Q H Z LbH
	�X�O Z OTE?hH
� Z H�	 S H
	'U_D Z[Z H^U
�[YbDFK 	 S H
V�O Q �[H�	
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	 � 	 Q XvH Z X�D 	 ]H^H�hO�L�O U^D Q�Z � H�X Z D �FH_K�OTK�� S H�	 S DTK�K ]H_H
	GO �tOTK���U^D Z[Z H_U �dYbDTK S H�	V�O Q �[H�	 �[H_K 	/YbDFK 	 ~ � H
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� Z H�	 S HfU^D Z[Z H_U
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6�798;:=< > |�~ |�� � bB\XVcw�R'E�R'HMLO\XA�L P[CaL�Vh\�P'Z[SsR'N5H)\XA�L�SgH ?COCaL  R SsR|l�R'Z[N]C�N]C+A�L+H)\XA wxEK\Xt'C+AxR'AJN P[CaL
P[\XAJA ?COCaLTC+N�P[CjSsRYL+H9VYZ^SsR'N5H)\XA 	

U_H
� �dH�U_D Q�Z � H 	[DFK�� Z H^XvD Z � ]H^H�	 S OTK 	\L4H �WO � LbH_O Q |�~4� � ` D-hQ ��c Q�Z H^K �
O Q 	 	[Y-L4H�	 ZR]H�	 Q L �dO � 	JX Z D �TH_K�OtK �
S HIL7M O1' Q 	 �[H_EGH_K�� 	 Q�Z LbH
	 S DFK�K ]H_H�	iH
�iL4H�	 ZR]H
	 Q L �WO � 	 S H�	/YbE Q L�O �[YbDFK O �TH_U �;�R �¡;¢¤£ ZR]HaOTL4Y 	 ]H_H�LbD Z 	
S H�L7M OtK�OTL�� 	/H S H�	 S DFK=K ]H_H
	 S�Q EGD S�Q LbH �=~

� K�X�H Q � �FDFY Z e Q H%LbH\X�O Z OTE?hH
� Z H � S�]H
�dH Z EGYbK ]H¥hO LNMPOTY S H S H�L�O 	[YbE Q L�O �[YbDFKGH_K �F�R �¡;¢ � H
	 �H_K§EIH^YbLbL4H Q�Z OTU^U_D Z/S O��FH^U¥LbH�	 S DFK�K ]H^H�	ie Q HGU^H_L Q Y H � � Z OTY � S H¥L�O 	/YbE Q LbO �dY4DFK H^K �;�R �¡;¢ £ ~�� L�H_K
�TO S H E?�H_EGH X�D Q�Z L4H X�O Z OTE?hH
� Z H � S DFK��%LNM ]H��TDFL Q �[YbDFK?H�	
�%EIY4H Q��?Z H_X Z D S�Q Y �dH�X�O Zf�;�R �¡;¢	� ~ � H
� OTY ��e Q H �dD Q 	'L4H�	'X�O Z OTE�hH
� Z H
	 � 	[DTYbH_K�� ]H^c;O Q�� hO � S OTK 	'L�O 	/YbE Q L�O �[YbDFK �F�R R¡;¢ £ 	^MPH � X=LbYbe Q H
X�O ZLbH � OTY �%e Q H�LbH
	%V�O Q �[H�	 �[H_K 	/YbDFK 	 S OTK 	�LbH
	 S Y �J]H Z H_K�� 	 	/H_U
�[H Q�Z 	�DFK�� ' Q 	 �[H_EGH_K�� ]H
� ]H S�]H
�dH Z EGYbK ]H^H�	H_K Q �[YbLbY 	dOTK��JU^H
� �[H 	[Y4E Q LbO �dY4DFK { � K�O S�]H
�dH Z EGYbK ]HiLbH
	fV�O Q �dH
	 �dH^K 	[Y4DFK 	 S H �dH^LbL4H 	/D Z �[H e Q H�L4H�	 �
	[DFY4H_K�� ]H_cFO Q�� hO ��� ~�� H
	 �dH^K 	[Y4DFK 	gOTX=X�LbY4e Q�]H_H�	 S�Q�Z OTK��
LbH �dH
	 �
H^K � OTY 	/U_H_O Q K�HfXvH Z EGH
� �[H_K��
X�O�	 S H
Z H_X Z D S�Q Y Z H%U_H�U_DTEIX�D Z �[H_EGH_K��JX�D Q�Z LbH
	 � ` H_L4LbH�	 S DFY �TH_K�� S DFK�U¥�H � Z H ZR]HaO ' Q 	 � ]H^H�	\H_K Q �dY4LbY 	dOTK��
L4H�	
� X Z D �FH^K�OTK�� S H�	 S DFK�K ]H^H�	 ~ � H �WO � LbH_O Q |�~��F� S DFK�K�H Q K 	[U ]H^K�O Z YbD�X�D 	 	/Y � L4H S H�K�D Q �TH_L4LbH�	 �tOTLbH Q�Z 	
S HBV�O Q �dH
	 �dH^K 	[Y4DFK 	 S HIEIOTK�YNhH Z H�hO?O��FDFY Z�Q K=H ZR]H^XvDTK 	[H Q K�Y � D Z EGHGH^K�EGD��FH_K=K�H 	 Q�Z �[D Q 	 L4H�	 �{ �dD Q 	JLbH�	 � 	[DFK��
OTLbD Z 	 ]H_cFO Q�� hO ��� ~
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�$���C1(� 	8� � �������D���E�F(��-(�GH1� # �$� � � # 1( � 	8�;� � �����
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�dH Q�Z Z K�U^YbH_K=K�H�	 �tOTLbH Q�Z 	 � D Q �TH_L4LbH�	 �tOTL4H Q�Z 	V�O Q �dH �dH^K 	[Y4DFK S HiV�O Q �[H�	��dH^K 	[Y4DFK 	 S H�V�O Q �[H�	 �dH_K 	[YbDTK 	
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UWV�O Z cTH S DFK�K�H Q K�H¥OTEGX�LbY � Q�S H S�Q X�Y4U�U_H^K�� Z OtL X�L Q 	�V�O Q �[H�e Q H�U_H^LbLbH O��FH_UGO�� Q 	 �dH^EIH^K�� S H�c;OTX{ � Q 	/e Q M}hO�H_K��RY Z DFK ��� hO ��� � � � � ~ � H
� �[H S H Z K�YNhH Z H
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�%OTK 	�U_H � �[H ZR]H_cFY4DFK ` LbO ZR]H
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S DFK�K ]H^H�	 { � Q 	[e Q M@hO �=~ � �¥�l~ � H_U_YnXvH Q � 	_M H � X�L4Ybe Q H Z X�O Z LbH � OTY �
e Q H S OTK 	�LbH�UaO�	 S H�L�OGU_DFL4LbH^U
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�[YbDFK 	 S H¥V�O Q �[H�	 �dH^K 	[Y4DFK 	 ` OTX�X�L4Ybe Q�]H_H
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 � x � 
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OxÅ�ËðËÂÅMÔ1ÔBÆHË}Át Å�Ê§º,È¿9ÁÂÖ1¾1¿{×�¿9ÀiÈ¿�¿*ÔBÆHÖ1ËðÊ>¿�P}� � ���6� � �RQ � �Q¾1¿&À@ÆH×«î1Ë}¿�ÖUä�Äyå.Å�À1ÌH¿�×Ø¿�À=ÁÂÇ�ÔBÆHÖ@æ�ÅMÀ=ÁÅRæHÆM¼>Ë�Ö1À1¿�¼;À1Ä�¼;¾1¿�À1Ä9¿�ÇÂÖ1Ë�Ê>¿9Ç�ÔT¿9Ë}éÒÆHË}×YÅ�À1Ä�¿9Ç$ÆMÀ7ÁÎÈ¿£ÁUÈ¿�ÅMÔ1ÔBÆHË}ÁUÈ¿�Çìë
í ¹�Å$ÌxÈ¿�ÆH×�È¿9ÁÂËÂ¼;¿&¾1ÖF¾iÈ¿9ÁÂ¿�Ä9ÁÂ¿�Ö1Ë ÅEÄyå.ÅMÀ1Ì�È¿��MÀ@ÆMÁyÅM×Ø×Ø¿�À=Áð¿�ÀLÄ�¿&Õ7Ö1¼@Ä9ÆHÀ1Ä�¿9ËÂÀ1¿iÊ>¿�Ç�¾&È¿9ÁÂ¿�Ä£Ám¿�Ö@ËÂÇ»¼>À]âÁÂ¿�Ë}À1¿�Ç à@á ¿£ÁÂÁÂ¿�Ì�È¿9ÆH× È¿9ÁmË}¼>¿��HÀ1ÆH×Ø× È¿9¿�Ì�È¿�ÆM× È¿£ÁmËÂ¼;¿}� á ü6�=¿�ÇoÁiÄ9¿�À1Ç]È¿�¿�ËÂ¿�Ô@Ë]È¿�Ç}¿�À=Ám¿9ËiÊ;¿$¾&È¿9Ám¿9Ä9ÁÂ¿�Ö1ËÃ1À.ÅMÊ à ¹�¿�Ç�Äyå.ÅMÀ1ÌM¿�×Ø¿�À=ÁmÇðÔ.ÅMË�ËÂÅMÔ1ÔBÆHË}ÁðÅMÖ�P}� � Ç}ÆHÀ=ÁðË]È¿�Ç}Ö1× È¿�Çð¾.ÅMÀ1Ç � � ú-� � �u� à PðÆHÖ@Áð¾ìº½ÅMîBÆHËÂ¾a�Ê;¿�Ç&îTÆHÖ@Äyå1ÆHÀ1Ç�¾1¿9ÇçÄRÅ�Ê>ÆHË}¼>×  ¿9ÁmË}¿�Ç{ÆHÀ=ÁÎÈ¿9ÁUÈ¿ûÈ¿�Ê;ÆH¼>ÌHÀ&È¿�Ç{¾1¿DÕ7Ö.Å�ÁÂËÂ¿CÄ�¿9À=Ám¼>×� ¿9ÁÂËÂ¿9ÇçÔ.ÅMË&ËmÅMÔ1ÔBÆHËoÁ�ÅMÖÔBÆH¼;À7Á�¾Wº½¼;À7ÁÂ¿�ËÂÅMÄ9ÁÂ¼>ÆHÀ?�@¾1¿�×YÅMÀ@¼& ¿�Ë}¿� ÅLÊ°ÅM¼;ÇÂÇÂ¿9Ë�Ô1Ê>Ö@Ç$¾@¿¸Ô1Ê>ÅMÄ�¿CÔBÆHÖ1Ë�Ê;¿�Ç�Ä�#Å�î1Ê>¿9Ç�Ô.Å�ÇÂÇmÅ�À7Á$¿9À7ÁÂËÂ¿Ê;¿�ÁmÆHÀ1À@¿RÅMÖ�¿9Á&Ê>¿�Ç{îBÆHÖ1Äyå1ÆHÀ@Ç à@á ¿9Á�È¿9Ê>ÆH¼;ÌHÀ1¿9×�¿9À7Á*¿9À=ÁmËmÅ�¼>À1¿$Ö1À1¿$éêÅM¼>î1Ê;¿�À1ÆHÀUâ­Ô1ËÂÆ��}¿�Ä9ÁÂ¼;æ]¼;ÁUÈ¿�¾1¿�ÇÄ9¿�Ê;Ê>Ö1Ê;¿�Ç«¾1¿9ÇuîTÆHÖ@Äyå1ÆHÀ1Çu¾1¿9ÇØÄ�ÅMÊ>ÆMËÂ¼>×� ¿9ÁÂËÂ¿9Ç à�S À ÆHÖ@ÁÂËÂ¿��»Ê°Å Õ7Ö.ÅMÀ=Ám¼IÁUÈ¿Î¾1¿Î×�Å�ÁÂ¼& ¿�Ë}¿ã¾1Ö1¿ ÅMÖ]ä¾&È¿9Ám¿9Ä9ÁÂ¿�Ö1Ë}Ç�¼;À=Ám¿�Ë}À1¿�ÇC¿9Ç}Á�Ô1Ê;Ö1ÇD¼;×�ÔBÆHË}ÁmÅMÀ=Ám¿¸Õ]Ö@¿ØÔ@Ë]È¿�ÄBÈ¿�¾1¿9×�×Ø¿�À=Á à�á ¿9Á�ÅMÔ@ÔTÆHËoÁC¾1¿L×�Å�Ám¼& ¿�Ë}¿Ç}Ö1Ô1Ô1Ê£È¿�×Ø¿�À=ÁyÅ�¼>ËÂ¿��UÇ}Ô&È¿�Ä9¼°ÅMÊ;¿�×Ø¿�À=Áç¾1ÅMÀ1ÇçÊ;¿�ÇiîBÆHÖ1Äyå@ÆHÀ1Ç��@ÌxÈ¿�À? ¿9ËÂ¿DÔ@Ê>Ö1Ç&¾1¿Dî1Ë}¿�×ØÇÂÇ}ÁÂËmÅMå@Ê>Ö1À1Ì à ¹�¿
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Äyå1ÅM×�ÔÑ×�ÅMÌHÀ&È¿9Ám¼;Õ7Ö1¿��&Õ]Ö1ÅMÀ=Á  Å�Ê>Ö1¼f�&¿9Ç}Áè¾&È¿9Ä�ËÂ¼IÁÎÔ1Ê;Ö1ÇãÔ1Ë]È¿�Ä�¼;Ç]È¿9×�¿9À7Áìë�¾.ÅMÀ1ÇÎÊ>Å	Ô1Ë]È¿9ÄBÈ¿9¾1¿�À=Ám¿È¿£ÁmÖ1¾@¿��çÖ1ÀÑÄyå1ÅM×�ÔÑÄ9ÆHÀ1ÇoÁyÅMÀ=Áè¾1¿�ÛkP È¿9ÁmÅM¼;ÁYÔ1ËÂ¼;Çã¾.ÅMÀ@ÇãÁmÆHÖ@ÁYÊ>¿ûæMÆHÊ>Ö@×�¿ÿ¾1¿�ÇÎ¾&È¿£Ám¿9Ä9Ám¿9Ö1ËÂÇ¼;À=Ám¿�Ë}À1¿�Ç à �CÅMÀ@Ç Ä�¿£ÁÂÁm¿�È¿£ÁmÖ1¾@¿��DÖ1À@¿�ÄRÅMËoÁm¿�¾1¿�Äyå1ÅM×�Ô Ä9ÆHËÂË}¿�Ä£Ám¿�¿9Ç}Á�Ö@ÁÂ¼>Ê>¼;Ç]È¿9¿ ë�Ê;¿	Äyå.Å�×�Ô×�ÅMÌHÀ&È¿9Ám¼;Õ7Ö1¿Î¾&È¿�Ä9ËÂÆ�# lIÁu¾1¿+mon�Û%P  Å * 
 ú  Å�üpP�ÅMÖ îTÆHÖUÁ�¾@¿ Ê[º Å�¼>×�ÅMÀ=Á«ÇÂÆMÊ£È¿�À@Ærq l>¾.Å�Ê&�ð¿9Á
�}Ö@ÇÂÕ7ÖìºZ ÅÉú à ø P  Å�* 
�Û-, � àxá ¿�Ä�¼çÅtsW¿9Ä9ÁÂ¿ãÊ°ÅÿéÒÆMËÂ×Ø¿Y¾1¿9Ç«ÌH¿�Ë}îT¿9ÇLÕ7Ö1¼&ÁÂ¿�À1¾1¿9À=Á� Å�#¿9ÁmË}¿ãÔ1Ê;Ö1ÇÊ>ÅMËÂÌM¿�ÇçÕ7Ö1¿�Ô.ÅMË�Ê;¿CÔ.ÅMÇÂÇ]È¿ à

í ¹�¿9Ç¸×Ø¿�À7Ö1Ç¸¾1Ö	ÇoÓUÇoÁ� ¿9×�¿�¾1¿�¾&È¿�Ä�Ê;¿�À1Äyå@¿�×Ø¿�À=ÁLÆHÀ=Á¸Äyå.ÅMÀ1Ì�È¿ à  % ÄRÅ�Ö1ÇÂ¿�¾1¿�Ê>Å Ë]È¿�¾1Ö@Ä9Ám¼;ÆHÀ�¾1¿�ÇÄ�ÅMÔ.ÅMÄ9¼;ÁUÈ¿�Çç¾1¿CÄ�ÅMÊ>Ä9Ö1ÊìÅ�Ö À@¼;æH¿�ÅMÖè¾1ÖãÃ.ÊIÁmËÂ¿E¾ìº,È¿£æ  ¿�À1¿9×�¿9À7Á��_Ê>¿�ÇiÇÂ¿�Ö@¼>Ê>Çi¾1¿C¾&È¿�Ä9Ê>¿9À1Äyå1¿�×Ø¿�À=Á$ÆHÀ=ÁÈ¿£ÁUÈ¿�Ë]È¿�å1ÅMÖ1ÇÂÇ]È¿�Ç à ¹�¿E×Ø¿�À7ÖãÖ@ÁÂ¼>Ê>¼;Ç]È¿$ Å¸éêÅM¼;î1Ê>¿�Ê;Ö1×�¼;À1ÆHÇ}¼;ÁUÈ¿�ÔBÆHÖ1Ë&Ç]È¿9Ê>¿�Ä£Ám¼;ÆHÀ1À1¿9ËiÖ1À�È¿9Ê>¿9Ä9ÁmË}ÆHÀã¼;ÇÂÆHÊ£È¿ÅL×�ÅM¼>À=ÁÂ¿�À.ÅMÀ=Á�Ö1À ÇÂ¿9Ö1¼>Ê| ÅYÛ �vu ¿!w �1Ä�ÆHÀ=ÁÂËÂ¿FÛMú u ¿�w Ô1Ë]È¿9ÄBÈ¿�¾@¿�×Ø×�¿9À7Á à
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í ¹�Å ¾&È¿£Ã.À1¼;ÁÂ¼>ÆHÀÚ¾1¿ÿî.ÅMÇÂÇ}¿ûÊ;Ö1×�¼;À1ÆHÇ}¼;ÁUÈ¿ÎÀWº½¿9Ç}ÁãÔ1ÅMÇYÊ>Å�× #¿�×Ø¿ à �CÅMÀ@Ç�Ê[º ÅMÀ1ÅMÊ;Ó]ÇÂ¿ ×Ø¿�À&È¿9¿ÿÔBÆHÖ1ËÊ>¿ P}� � �WÊ>Åãî.ÅMÇÂÇ}¿uÊ>Ö1×Ø¼>À1ÆMÇÂ¼;ÁUÈ¿FÇ}¼>ÌHÀ1¼IÃ_ÅM¼IÁEÇÂÅMÀ1Ç�¿�×ØÔ1¼>Ê;¿�×Ø¿�À=Á à �CÅMÀ1ÇCÊ[º,È¿£ÁmÖ1¾@¿LÔ1Ë]È¿9ÇÂ¿�À=ÁUÈ¿�¿Y¼;Ä�¼f�Ê°Å î.ÅMÇÂÇ}¿ãÊ>Ö@×�¼;À1ÆHÇÂ¼IÁUÈ¿L¿9Ç}Á  ÅûÛ��.ü�ú��	�«Ä9× ��
mÇ �
� àxß Ö1ËFÄyå1ÅMÕ7Ö1¿�È¿9æQ ¿9À1¿�×Ø¿�À=Áu¿�ÇoÁ«¾1ÆMÀ1ÄãÅ��}ÆMÖ@ÁUÈ¿Ö1À Ä�¿9Ë}ÁyÅ�¼>À�À1ÆM×«î1ËÂ¿Y¾ìº,È¿£æ  ¿�À1¿9×�¿9À7ÁÂÇ�¾@¿ãî1¼°Å�¼>Ç�×�¼;À1¼>×«Ö@× Ä�ÆH×Ø×�¿�¾&È¿�Ä9ËÂ¼IÁL¾.ÅMÀ1ÇFÊ°ÅûÇ}¿�Ä9ÁÂ¼>ÆHÀÇÂÖ1¼Iæ�ÅMÀ=Ám¿ à¹*ºdÆHî��}¿£Áx¾@¿&Ê>Å�Ô@Ë]È¿�Ç}¿�À=Ám¿ØÈ¿9ÁÂÖ1¾1¿{¿�Ç}Á�¾1ÆHÀ@Ä{¾@¿&×Ø¿9Á}ÁmËÂ¿  Å9�}ÆHÖ1Ë�Ê>¿9Ç�ÔT¿9Ë}éÒÆHË}×YÅMÀ@Ä�¿�Ç�ÆHîUÁm¿�À7Ö1¿9ÇxÔ1Ë]È¿�ÄBÈ¿�¾1¿9×uâ×�¿9À7Á à
-o. 0o. 0 � #�;h5I?C- ?C#>=�=[B-�-65HA<;1)��o)35MB-65

¹�¿�Ç�Ê;ÆMÁmÇi¾1¿�¾1ÆHÀ1À&È¿9¿�Ç�Ö@ÁÂ¼>Ê>¼;Ç]È¿9ÇçÆHÀ=ÁÎÈ¿9ÁUÈ¿CÔ1ËÂÆ]¾1Ö1¼IÁmÇ�ÔBÆHÖ1ËçÊ;¿C¾.Å�ÁyÅ«Äyå1ÅMÊ>Ê;¿�À1ÌH¿ � á ü à�� Ê>Ç�ÆMÀ7ÁãÈ¿£ÁUÈ¿ÌxÈ¿�À&È¿9Ë]È¿9Ç{¿9ÀLÖ@Ám¼;Ê>¼;ÇmÅMÀ=Á�Ê>¿çÌ�È¿9À&È¿�ËÂÅ�Ám¿9Ö1Ë����21�����/��������! S�=Ç}¼>×«Ö@Ê£È¿�ÇxÅRæH¿�Ä�Ê;¿iÔ1Ë}ÆHÌHËmÅ�×�×Ø¿ /X1�3-5��#"%$�&���'!(î.ÅMÇ]È¿$ÇÂÖ@Ë*)+(�/�,21Uý	�]¿9Á*Ã.À1ÅMÊ>¿9×�¿9À7Á{Ë}¿�Ä�ÆMÀ1Ç}ÁÂËÂÖ1¼IÁmÇ&Å�æM¿�Äp/21���(�,2/������-�/. à O�ÆHÖ1Ë{Ä�¿£ÁÂÁÂ¿èÈ¿£ÁmÖ1¾1¿��7Ê>¿�î1ËÂÖ@¼;ÁÈ¿9Ê>¿9Ä9ÁmË}ÆHÀ1¼;Õ]Ö@¿ç¿9Á*Ê[º½¿9×�Ô1¼;Ê>¿9×�¿9À7Á�ÆHÀ=Á«È¿9ÁUÈ¿�Ô1ËÂ¼;Ç ¿�ÀuÄ9ÆH×�ÔUÁm¿ à O�ÆHÖ@Ë»Ê§ºd¿�×ØÔ1¼>Ê;¿�×Ø¿�À=Á��QÖ1ÀuÀ1ÆH×Fî1ËÂ¿�×ØÆ�ÓH¿�À¾1¿ ø à � Ð§ÛMý=ÞFÈ¿9æQ ¿9À1¿�×Ø¿�À=ÁmÇ&¾1¿Eî@¼°ÅM¼;Ç»×�¼;À1¼>×«Ö@×�ÅÉÈ¿9ÁUÈ¿EÅM¾1¾1¼IÁm¼;ÆHÀ1À&È¿  Å�î.ÅMÇÂÇ}¿LÐÒå.ÅMÖ@ÁÂ¿�Þ»Ê>Ö1×Ø¼>À1ÆMÇÂ¼;ÁUÈ¿çÇÂÖ@¼IâæMÅ�À7Á$Ö1À@¿�Ê;ÆH¼ì¾1¿ OðÆH¼>Ç}ÇÂÆHÀ à
¹�¿�Ç»Ê;ÆMÁmÇ»ÖUÁm¼>Ê;¼>Ç]È¿�ÇxÇ}ÆHÀ=Á{¾1¿�¾1¿�ÖUäLÇÂÆHËoÁm¿�Ç à �«º½Ö@À1¿�Ô.ÅMËoÁ*¾1¿�Ç*Ê>Æ�ÁmÇ ¾ìºzÈ¿�Ê;¿�Ä£ÁmËÂÆMÀ1Ç*Ö1À1¼>Õ7Ö1¿9Ç{Å�æM¿�Ä$Ö1À1¿¼>×ØÔ1Ö1Ê>Ç}¼>ÆHÀ�ÁmËÂÅMÀ1ÇoæH¿�Ë}ÇÂ¿è¾1ÆHÀ@ÀiÈ¿�¿ãÔBÆHÖ1Ë È¿9ÁmÖ@¾1¼>¿9ËFÊ§ºd¿10ØÄ�ÅMÄ�¼IÁUÈ¿Y¾@¿ãÇ]È¿9Ê>¿�Ä£Ám¼;ÆHÀ�¾1¿9Ç�È¿�Ê>¿9Ä9ÁÂËÂÆHÀ1Ç à �«º½ÅMÖ@ÁÂËÂ¿Ô.ÅMË}Á�¾@¿�Ç�Ê>ÆMÁÂÇD¾1¿u¾1¼7�}¿£ÁmÇ32 á �(ÅRæH¿�ÄØÖ1À1¿u¼;×�Ô1Ö@Ê>ÇÂ¼;ÆHÀÿÁÂËmÅMÀ@Ç}æH¿9ËÂÇ}¿YÇÂÖ@ÔiÈ¿�Ë}¼>¿�Ö@ËÂ¿� ÅÎÖ1À�Ä�¿�ËoÁyÅM¼;À�ÇÂ¿�Ö@¼>ÊÐfÍ@Ï�Ù�ü � u ¿�w(ÆHÖ�Û �+u ¿!wCÞ.�ì¼;À1Ä�Ê;Ö.ÅMÀ=Á�Ê>¿9ÇCËmÅM¾@¼°Å�ÁÂ¼>ÆHÀ1ÇE¾.ÅMÀ1Ç�Ê§ºzÈ¿9ÁmÅ�Á�¼>À@¼;Ám¼>ÅMÊð¿9Á�Ê§º,È¿9ÁmÅ�ÁCÃ.À.ÅMÊf�WÔBÆHÖ1ËÈ¿£ÁmÖ1¾@¼>¿�ËèÊ>Å Ë]È¿ �}¿9Ä9Ám¼;ÆHÀ!¾@¿�Ç$�}¿9ÁmÇ à ¹�¿�éêÅM¼IÁè¾1¿ ÀWº½Ö@ÁÂ¼>Ê;¼>ÇÂ¿9ËÎÕ7Ö1¿ ¾@¿�Çû¾@¼7�}¿9ÁÂÇÎæU¼;¿�À=Áÿ¾1Ö éêÅM¼IÁèÕ7Ö1¿ Ê;¿�ÇÇÂ¿�Ä£Ám¼;ÆHÀ1Ç�¿10ØÄRÅ�Ä�¿�Ç�¾1¿CÔ@ËÂÆ]¾1Ö1Ä9ÁÂ¼>ÆHÀÎ¾@¿¸ýc�}¿£ÁmÇ�� ø �}¿9ÁmÇ��1ÆHÖÎÔ1Ê;Ö1Ç��@ÇÂÆHÀ=Á�îB¿RÅMÖ1Ä9ÆHÖ1Ô Ô1Ê>Ö@ÇiéêÅM¼>î@Ê>¿�ÇCÐÒæHÆM¼>ËÃ.ÌHÖ1Ë}¿ � à üQÞ à �CÅMÀ1Ç�Ä9¿�Ç�Ê>Æ�ÁmÇ�¾1¿C¾1¼ �}¿9ÁÂÇ�ÆHÀ=Á�Ô1ÅMË�ÅM¼>Ê;Ê>¿9Ö1ËÂÇØÈ¿9ÁUÈ¿�ÅMÖUÁmÆHË}¼>Ç]È¿9Ç�¾1¿�Ç�Ô1Ë}ÆUÄ9¿�Ç}ÇÂÖ1Ç$Ä�ÆH×Ø×Ø¿D¾1¿�ÇÔ1å1ÆMÁÂÆHÀ1Ç�Ô1ËÂÆM×�Ô@ÁÂÇ��ì¾@¿�Ç�Ô1ËÂÆ]¾1Ö1Ä£Ám¼>ÆMÀ1ÇC¾1¿�4 ¿£Á659�ì¿9Á�¾1¿9Ç�Ô1ËÂÆ]¾1Ö1Ä£Ám¼>ÆMÀ1ÇC¾1¿uÕ7Ö.ÅMË877ÇCÁmÆMÔ�Ç}Ö1¼;æ�ÅMÀ=ÁÊ>¿�Ö@ËLÇÂ¿�Ä£Ám¼;ÆHÀ�¿10ØÄRÅ�Ä�¿è¾1¿ÎÔ1Ë}ÆU¾1Ö@Ä9Ám¼;ÆHÀ�¾1ÆHÀ@ÀiÈ¿�¿9ÇØÔ1ÅMË�����1�����/ � � ü � à ¹�¿ãÁyÅMî@Ê>¿RÅ�Ö � à üÎ¾&È¿9ÁyÅ�¼>Ê>Ê;¿�Ê;¿�Ç¾1¼ s$È¿�Ë}¿�À=ÁmÇuÔ1Ë}ÆUÄ9¿�ÇÂÇ}Ö1ÇuÄ�ÆHÀ@ÇÂ¼>¾&È¿�Ë]È¿9ÇuÔTÆHÖ@Ë«Ê>¿ãÊ;ÆMÁL¾1¿Î¾@¼7�}¿9ÁÂÇLúHú=Û�úHúHú�Ð3æHÆH¼;ËFÁyÅMî@Ê>¿RÅ�Ö � à ÛMÞFÅM¼>À@ÇÂ¼iÕ7Ö1¿Ê>¿�Ö@ËÂÇ�ÇÂ¿9Ä9Ám¼;ÆHÀ1Ç�¿10ØÄ�ÅMÄ�¿9Ç àá ¿9Ç È¿9æ  ¿�À1¿9×�¿9À=ÁmÇÉÔB¿�ËÂ×Ø¿9Á}Ám¿9À7Á À1ÆMÁyÅ�×�×Ø¿�À=Áÿ¾1¿	æ*È¿�Ë}¼;Ã.¿9Ë Õ7Ö1¿�Ê§ºdÆHÀ Ç]È¿�Ê;¿�Ä9ÁÂ¼>ÆHÀ@À1¿	î1¼;¿�À Ê;¿�ÇÈ¿9Ê>¿9Ä9ÁmË}ÆHÀ1Ç�Ô1Ë}Æ�æH¿�À1ÅMÀ=ÁD¾1¿94 ÆHÖ:5 à ¹�¿CÁmÅMî1Ê>¿�ÅMÖ � à ÛLË]È¿�Ç}Ö1×�¿�Ê;¿�Ç�Ê>ÆMÁÂÇç¾1¿�¾1ÆHÀ@ÀiÈ¿�¿9ÇEÌ�È¿9ÀiÈ¿�Ë]È¿�Ç à
; À À1¿èÄ�ÆHÀ@ÇÂ¼>¾? ¿�ËÂ¿ ¾1¿9ÇØ¾@¼7�}¿9ÁÂÇuÕ]ÖWº ÅMÖ]âz¾1¿9ÇÂÇÂÖ@ÇY¾ìºdÖ1À1¿Îæ�ÅMÊ>¿9Ö1ËLÇÂ¿9Ö1¼>Ê�¾@¿ Ê[º,È¿9À1¿�Ë}ÌH¼>¿ãÁÂËmÅMÀ@Ç}æH¿9ËÂÇ}¿Õ]Ö@¼�¿�Ç}ÁØÊ>ÅûæMÅ�Ê>¿�Ö@Ë«¾1¿ÎÊ°Å Ä9ÆHÖ1Ô1Ö@ËÂ¿è¿!sT¿�Ä£ÁmÖ&È¿9¿ÿÔ.Å�ËLÊ>¿YÃ.ÊIÁmË}¿Î¾ìº,È¿£æ  ¿�À1¿9×�¿9À7Á à O�ÆHÖ1ËLÊ;¿
P}� � ��Ä�¿£ÁÂÁm¿Ä�ÆHÖ1Ô@Ö1ËÂ¿ È¿9ÁmÅM¼;Á! Å�ü � u ¿�w  Åèî1ÅMÇÂÇ}¿ØÊ;Ö1×Ø¼>À1ÆHÇ}¼;ÁUÈ¿¸¿£Á' ÅÿÛ �
u ¿�w  Åèå1ÅMÖ@Ám¿LÊ;Ö1×Ø¼>À1ÆHÇ}¼;ÁUÈ¿ àTá ÆH×Ø×�¿«¼;ÀUâ¾1¼>Õ7Ö&È¿¸Ô1Ë]È¿9ÄBÈ¿�¾@¿�×Ø×�¿9À7Á��TÊ;¿¸Äyå@¼ sTËÂ¿�¾1¿FË]È¿ �}¿�Ä£Ám¼;ÆHÀ  ÅØî.ÅMÇÂÇ}¿ÎÐÒå.ÅMÖ@ÁÂ¿�Þ$Ê;Ö1×Ø¼>À1ÆHÇ}¼;ÁUÈ¿ûÈ¿9ÁmÅM¼;Á$¾1ÆHÀ@ÄFÄRÅ�Ê>Ä�Ö@Ê£È¿¿�À À1ÆHË}×YÅMÊ;¼>ÇÂÅMÀ=Á¸Ô1ÅMË«ËmÅ�Ô1ÔTÆMË}ÁLÅ�ÖUä �}¿£ÁmÇLÅRæH¿9Ä=<�Ï!Ù�ü � u ¿!wuÐ><�Ï!Ù�Û �%u ¿!wCÞ¸ËÂ¿9Ä�ÆHÀ1ÇoÁmË}Ö1¼;ÁÂÇ«Ô.ÅMË

/21�3242/-561 àxá ÆH×Ø×�¿«Ê;¿�ÇC×Ø¿�À7Ö1Ç�¾1Ö�Ç}Ó]Ç}Á� ¿�×Ø¿�¾@¿L¾iÈ¿�Ä9Ê>¿�À@Äyå1¿�×Ø¿�À=Á¸ÆHÀ=Á�È¿£ÁUÈ¿uÄyå.ÅMÀ@ÌxÈ¿�Ç��ðÊ;¿�ÇCÇ}¿�Ö1¼;Ê>ÇC¾1¿Ä�ÆHÖ1Ô@Ö1ËÂ¿Î¿9À�È¿�À1¿9ËÂÌH¼;¿YÆHÀ=Á	È¿£ÁUÈ¿ãË}¿�Ê>¿£æ*È¿�Ç à ¹�¿ãÄRÅMÊ;Ä�Ö1Ê{¾1¿ãÊ>ÅÿË]È¿ �}¿�Ä£Ám¼;ÆHÀ  Åûî.Å�ÇÂÇÂ¿�ÐÒå.ÅMÖ@ÁÂ¿�Þ¸Ê;Ö1×Ø¼>À1ÆHÇ}¼;ÁUÈ¿¾.ÅMÀ1ÇçÄ9¿9Á}Ám¿ÿÈ¿£ÁmÖ1¾1¿�¿�ÇoÁ�¾1ÆHÀ1Ä$éêÅM¼;Á&¿�ÀYÀ1ÆHËÂ×�ÅMÊ;¼>ÇmÅ�À7Á{Ô.Å�Ë&ËÂÅMÔ1ÔBÆHË}ÁiÅMÖãÀ1ÆM×«î1ËÂ¿�¾1¿ �}¿£ÁmÇ�ÅRæM¿�Ä9<çÏÉÙ�ÛHÛ
u ¿�w Ð><�Ï Ù�Û � u ¿�w�ÞiËÂ¿9Ä�ÆHÀ@Ç}ÁmË}Ö1¼;ÁÂÇ�Ô.ÅMË}/X1-3242/-5�1 à

OðÆHÖ1Ë{Ê>¿�Ç«È¿9Ê>¿�Ä£ÁmË}ÆHÀ1Ç��7Ê;¿$Äyå@ÆH¼IäØÄ9ÆHÀ1ÇÂ¼;Ç}ÁmÅMÀ=Á[ Å�Ô1ËÂ¿9À1¾1Ë}¿�¾1¿9ÇØÈ¿9Ê>¿�Ä£ÁmË}ÆHÀ1Ç{¾1¿DÛ � u ¿!w�Ð[ýMú u ¿!wCÞ  Åî.ÅMÇÂÇ}¿ãÐÒå.ÅMÖ@ÁÂ¿�ÞçÊ>Ö@×�¼;À1ÆHÇÂ¼IÁUÈ¿$æU¼;¿�À=Á�¾1ÖèéêÅM¼;ÁçÕ]Ö@¿�Ä9¿�Ç�æ�ÅMÊ>¿9Ö1ËÂÇ�Ç}ÆHÀ=ÁEÅ�ÖÿÇ}¿�Ö1¼;Êì¾1¿�¾&È¿�Ä9Ê>¿9À1Äyå1¿�×Ø¿�À=Á�¾1¿�Ç×�¿9À]Ö@Ç¸¿RÛ � ¼$Ðê¿�ýHúM¼°Þ à ¹�¿�Ç�¿?0�Ä�ÅMÄ�¼IÁUÈ¿9Ç¸ÆHîUÁm¿�À7Ö1¿9ÇFÔBÆHÖ1ËCÄ9¿�Ç�È¿9Ê>¿9Ä9ÁmË}ÆHÀ1Ç�ÇÂ¿9ËÂÆHÀ=Á�¾1ÆHÀ@Ä�×ØÆH¼>À@ÇDîTÆMÀ1À1¿�ÇÕ]Ö@¿¸ÔBÆHÖ1Ë�¾1¿9ÇèÈ¿9Ê>¿9Ä9ÁmË}ÆHÀ1Ç�¾1¿�Ô1Ê;Ö1Ç�å.ÅMÖ@ÁÂ¿�È¿9À1¿�Ë}ÌH¼>¿ à
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�DÆHÀ1À&È¿�¿�Ç ¹�Ö@×�¼;À1ÆHÇÂ¼IÁUÈ¿ Í@Ï Ð u ¿!w Ý Ä�Þ +$Ö1× È¿�ËÂÆu¾1¿�Ê;ÆMÁ +$ÆH×«î1Ë}¿ÐêÄ9× ��
 Ç �
� Þ ¾ìº,È¿£æ  ¿�À1¿9×�¿9À7ÁÂÇÈS Ê>¿9Ä9ÁmË}ÆHÀ1Ç Û �HüRú �	� n Û � úHúHÛMú=Û � � úHúHú
�D¼7�}¿£ÁmÇ Û �HüRú �	� , ü � úHúHÛMúHúHú ü�ý � � úLúMúHúÈS Ê>¿9Ä9ÁmË}ÆHÀ1Ç üRú��-� n ýHú úHúHÛMú=ÛUü ü�úuúHúMú
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��������:�� 8 � à Û í/. DFAZW M�>pM�DFExE r>u>)W R-ACBZUVBlW r>)W >.Epn�DFEa@.ACB&DFEoM�>OU�K UVR-vwBZEaDuW.BZAxr>�k�.+>)W}YFK�Ul>.R�P�W DFR$Wu>.R-BZU W
M�> Í@Ï WuDFExA;BZEQM�BC{�Ryr>u>)W)d+M�>Ov10>.v�>O{�Rx>}Ul>)WtExR�v r>.P�DuW}M�>OUlDFAIWp>.A Ul>OEaDFv_^�P�>cM q)r>.Y,\>.Ea>.v�>.ExAIW9s}r>.E r>.P~r>)W�k
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S À éêÅM¼IÁ��_Ê>¿«À@ÆH×«î1Ë}¿F¾ìº,È¿9æQ ¿�À@¿�×Ø¿�À=ÁmÇ�¼>À1¾@¼>Õ7Ö&È¿�ÇE¾.ÅMÀ1ÇDÊ;¿¸ÁmÅMî1Ê>¿�ÅMÖ � à ÛYËÂ¿9Ô1Ë]È¿9ÇÂ¿9À7ÁÂ¿uÇÂ¿�Ö@Ê>¿�×Ø¿�À=ÁÊ>¿�À1ÆH×«î@ËÂ¿�¾ìº,È¿9æQ ¿�À@¿�×Ø¿�À=ÁmÇ&ÌxÈ¿�À&È¿9Ë]È¿9Ç��]ÄMºd¿�Ç}Áoâ� Å�â­¾1¼>Ë}¿�Ê>¿�À1ÆM×«î1ËÂ¿�¾ìºzÈ¿9æQ ¿9À1¿�×Ø¿�À=ÁmÇ&¿�ÀØÇÂÆHËoÁm¼;¿�¾1¿ ���21����F/ à
O�ÆHÖ1ËÉÈ¿�Ä9ÆHÀ1ÆH×Ø¼>Ç}¿�ËC¾1Ö�Ám¿9×�Ô1Ç�¾1¿uÄ�ÅMÊ>Ä9Ö1Ê&�ìÇ}¿�Ö1Ê;¿uÖ1À1¿ØÔ.ÅMË}ÁÂ¼>¿L¾1¿9Ç�È¿£æ  ¿�À1¿9×�¿9À7ÁÂÇF¾1¼ �}¿9ÁÂÇ�Õ7Ö1¼*Ô.Å�ÇÂÇmÅ�¼;ÁÖ1À Ã.Ê;ÁÂËÂ¿FÅ�È¿9ÁUÈ¿FÇÂ¼>×FÖ1Ê£È¿9¿F¿9ÁDËÂ¿�Ä9ÆHÀ1ÇoÁmËÂÖ@¼;Ám¿ à�á ¿FÃ1Ê;ÁmË}¿«ÅãÔBÆHÖ1Ë�î1Ö@ÁC¾1¿FËÂ¿ �}¿£Ám¿9ËDÊ>¿9ÇûÈ¿9æQ ¿�À@¿�×Ø¿�À=ÁmÇ�Õ7Ö1¼À1¿CÔ.ÅMÇ}ÇÂ¿�ËÂÅM¼>¿9À=Á�Ô1ÅMÇ�Ê>¿DÇoÓ]Ç}Á� ¿9×�¿C¾@¿C¾iÈ¿�Ä9Ê>¿�À@Äyå1¿�×Ø¿�À=Á à%� ÊìÄ9ÆHÀ1Ç}¼>Ç}ÁÂ¿� Å«À1¿CÇÂ¼;×«Ö1Ê;¿�ËiÕ7Ö1¿�Ä9¿�ÖUäè¾@ÆHÀ=Á�Ê°ÅÇÂÆH×Ø×�¿�¾1¿�ÇYÈ¿9À1¿�Ë}ÌH¼>¿9ÇiÁmËÂÅMÀ1ÇoæH¿�Ë}ÇÂ¿9Ç$¾@¿�Ç�Ô.ÅMËoÁm¼;Ä�Ö1Ê;¿�ÇiÇoÁyÅMî@Ê>¿�ÇDÐê¿Oä@Ä9¿�Ô@ÁUÈ¿�Ç�×«Ö1ÆMÀ1Çç¿9ÁçÀ1¿�Ö@ÁÂËÂ¼;À1ÆHÇyÞ{¾.ÅMÀ1ÇÖ1À1¿¸éÒ¿9À?#¿9ÁÂËÂ¿��w*������+n ú	,IüQÛ	�Éú	,IüQÛu¿9Ç}ÁEÅMÖUâ­¾1¿�Ç}ÇÂÖ1Ç�¾ìº½Ö@À Ä�¿9Ë}ÁyÅ�¼>À ÇÂ¿�Ö@¼>ÊìÃ@ä*È¿� Åèü � u ¿�w àBá ¿£ÁÂÁm¿ÁyÅM¼;Ê>Ê>¿�Ä9ÆHËÂË}¿�Ç}ÔTÆHÀ@¾  Å¸Ö1À@¿$éÒ¿9À;#¿9ÁÂËÂ¿E¾Wº½¿9À7æ]¼;ËÂÆHÀ � � � Ä�¿�Ê;Ê>Ö1Ê;¿�Ç*¾.ÅMÀ@ÇiÊ>¿�¾1¿9ÖUäU¼& ¿9×�¿$Ä�ÆH×ØÔ.ÅMËoÁm¼;×�¿9À7Á{¾1ÖÄRÅMÊ;ÆHËÂ¼;×  ¿£ÁmËÂ¿«È¿9Ê>¿�Ä£ÁmË}ÆH×YÅ�ÌHÀ&È¿9ÁÂ¼>Õ7Ö1¿ à % Ô1Ë� ¿�ÇxÄ9¿{Ã1Ê;ÁmË}¿��QÇÂ¿9Ö1ÊBüØÈ¿9æQ ¿9À1¿�×Ø¿�À=Á Ç}Ö1ËiüMü à Q]Q Ð Q@à � Þ�Ç}Ö1Ë}æ]¼IÁxÔBÆHÖ1ËÊ>¿�Çx¾1¼7�}¿£ÁmÇc Å¸ü � u ¿!w�Ð[Û �Mu ¿!w�Þ àHá ¿9Ç«È¿9æQ ¿�À@¿�×Ø¿�À=ÁmÇ»Ç}ÆHÀ=Á{ÅMÊ>ÆHË}Ç�Ç}¼>×«Ö@Ê£È¿�Ç�Ô.ÅMË )!(�/�,X1«¿£Á»ËÂ¿9Ä�ÆHÀ1ÇoÁmË}Ö1¼;ÁÂÇ à
² ��
 � � �£µ�
������� $%� �����& ����µ��  _"

¹�ÅèÇ]È¿�Ê;¿�Ä£Ám¼>ÆMÀ	¾1¿9Ç�È¿�Ê;¿�Ä£ÁmËÂÆMÀ1Ç¸¿9Ç}Á¸éêÅM¼;ÁÂ¿Ø¿9À	Ô1Ê;Ö1ÇÂ¼;¿�Ö1Ë}Ç�È¿£ÁyÅMÔB¿�Ç à�� À1¿YÔ@ËÂ¿�×Ø¼& ¿9ËÂ¿uÇ]È¿9Ê>¿9Ä9Ám¼;ÆHÀ	¿9Ç}Á¿!sT¿�Ä9ÁÂÖ&È¿�¿$Ô.ÅMËxÊ>¿�Ç»ÇoÓ]Ç}Á� ¿9×�¿9Ç*¾1¿�¾&È¿�Ä9Ê>¿9À1Äyå1¿�×Ø¿�À=Á��]Ô@Ö1¼>Ç Ä9¿�Ê;Ê>¿£â­Ä�¼U¿�Ç}Á*ËÂÅ 0ØÀ&È¿�¿�Ô.Å�Ë Ö1À1¿�Ç]È¿9Ê>¿9Ä9Ám¼;ÆHÀL¾1¼IÁm¿
�HÆ��Ø¼>À1¿�� à ¹�¿�Ç{Ä�Ë}¼;Á� ¿�ËÂ¿9Ç*Ö@Ám¼;Ê>¼>Ç]È¿�Ç ÔBÆHÖ1Ë»Äyå@ÆH¼>Ç}¼>Ë»Ê>¿9ÇLÈ¿�Ê>¿9Ä9ÁÂËÂÆHÀ1Ç*Ç}ÆHÀ=Á&¾@¿�Ç{Ä�ËÂ¼IÁ� ¿9ËÂ¿�Ç*Ä�ÅMÊ>ÆHË}¼>× È¿9ÁÂËÂ¼>Õ7Ö1¿9Ç���Ê°ÅËÂ¿�Äyå@¿�ËÂÄyå@¿�¾Wº½Ö1À@¿DÁmËmÅ�Ä�¿E¾@¿DîTÆMÀ1À1¿DÕ7Ö.ÅMÊ;¼;ÁUÈ¿�ÔBÆH¼>À=ÁmÅMÀ=ÁiÇ}Ö1ËçÊ§º½ÅM×�ÅMÇ{¾1¿DÄ�¿9Ê>Ê;Ö1Ê>¿9Ç&¾.Å�À1ÇçÊ>¿$ÄRÅ�Ê>ÆHË}¼>×  ¿9ÁmË}¿¿9Á$Ê§ºdÖ@Ám¼;Ê>¼;ÇmÅ�ÁÂ¼>ÆHÀ�¾1ÖpP � P à
-o.��V.32 " B- �,-67E;.),# = '�A =C)��i-�'�A ?�A 5��<5(;��-ð%(- ?C- ?CB-67 �,- =M7KJD-ð%(- = ;

¹�ÅCÇ]È¿9Ê>¿�Ä£Ám¼;ÆHÀ�Ô1ÅMË*Ê>¿�Ç}Ó]ÇoÁ� ¿�×Ø¿E¾@¿$¾&È¿�Ä�Ê;¿�À1Äyå@¿�×Ø¿�À=ÁçÇ}¿$éêÅM¼IÁ»¿�ÀØÁmË}ÆH¼>Ç»À1¼IæH¿�ÅMÖUäØÄ�ÆM×�×Ø¿�¼>À1¾@¼>Õ7Ö&È¿¾.ÅMÀ1Ç�Ê°ÅãÇ}¿�Ä9ÁÂ¼>ÆHÀ	Û à Û à ø à % Ö�À1¼IæH¿RÅ�Ö�ü6��Ê[º½¼;À@éÒÆHË}×YÅ�ÁÂ¼>ÆHÀ ¾1¿9Ç¸¾&È¿£Ám¿9Ä9Ám¿9Ö1ËÂÇ¸¼>À=Ám¿9ËÂÀ1¿9Ç���À&È¿9Ä�¿9ÇÂÇmÅ�¼>ËÂ¿  ÅÎÊ°ÅËÂ¿�Ä9ÆHÀ1ÇoÁmËÂÖ@Ä9Ám¼;ÆHÀÎ¾1¿9ÇiÁmËÂÅMÄ�¿9ÇçÀìºd¿�Ç}ÁçÔ.ÅMÇi¿9À1Ä�ÆMËÂ¿D¾1¼;ÇÂÔBÆHÀ1¼;î1Ê>¿ à8S ÀãÄ9¿DÕ7Ö1¼BÄ�ÆHÀ1Ä9¿�Ë}À1¿CÊ>¿9ÇiÄRÅ�Ê>ÆHË}¼>×  ¿9ÁmË}¿�Ç��ÇÂ¿�Ö@Ê>¿uÖ1À1¿uÌHËÂÅMÀ7Ö1Ê°ÅMË}¼;ÁUÈ¿FÄ�ÆMËÂËÂ¿9ÇÂÔBÆHÀ1¾.Å�À7Á� ÅÎÊ°ÅYÁmÅM¼>Ê;Ê>¿�¾1¿�ÇCÁÂÆHÖ1ËÂÇ�¾1¿L¾&È¿�Ä�Ê;¿�À1Äyå@¿�×Ø¿�À=ÁÎÐ��w*������ nú	,;ü ��ú	,;ü�Þ�¿9Ç}Á�ÅMÄ9Ä�¿9ÇÂÇÂ¼;î1Ê>¿ à ¹�ÅØÇ]È¿�Ê;¿�Ä£Ám¼>ÆMÀ Ç�ºd¿!sT¿�Ä£ÁmÖ1¿«¾@ÆHÀ1Ä«Ç}¿�Ö1Ê;¿�×Ø¿�À=ÁCÅMÖûÀ1¼;æM¿RÅMÖ Ä�ÅMÊ>ÆMËÂ¼>×�È¿9ÁÂËÂ¼;Õ]Ö@¿¿�ÀûÖUÁm¼>Ê;¼>ÇÂÅMÀ=ÁçÊ>¿9Ç�æMÅ�ËÂ¼°Å�î1Ê>¿9ÇçÇÂÖ1¼Iæ�ÅMÀ=Ám¿�ÇWë
í ÈS À1¿�Ë}ÌH¼>¿�ÁmËmÅ�À1Ç}æM¿�ËÂÇ}¿«¾&È¿9ÔTÆHÇ]È¿�¿«¾1ÅMÀ1ÇEÊ;¿¸Ä�ÅMÊ>ÆMËÂ¼>×� ¿9ÁÂËÂ¿ È¿�Ê;¿�Ä£ÁmËÂÆM×YÅMÌMÀiÈ¿9ÁÂ¼>Õ7Ö1¿�¾.ÅMÀ1Ç�Ö1À1¿�éÒ¿�À?#¿£ÁmËÂ¿¾1¿uü!�&ÛLÁÂÆHÖ1ËÂÇ�¾1¿�¾&È¿9Ä�Ê;¿�À1Äyå1¿9×�¿9À=Á��_À1ÆMÁUÈ¿�¿�Ô.ÅMË�Ê°Å«Ç}Ö1¼;ÁÂ¿#"�ü <�$�%#&('*) à
í ÈS À1¿�Ë}ÌH¼>¿$ÁmËmÅ�À1Ç}æM¿�ËÂÇ}¿�¾iÈ¿�ÔBÆHÇ]È¿9¿D¾.ÅMÀ@ÇçÊ>¿$ÄRÅMÊ;ÆHËÂ¼;×  ¿£ÁmË}¿èÈ¿9Ê>¿�Ä£ÁmË}ÆH×YÅ�ÌHÀ&È¿9ÁÂ¼>Õ7Ö1¿��]¾1ÅMÀ1ÇiÊ;¿�Ç�ü�ú¸ÁmÆMÖ1ËÂÇ¾1¿*¾&È¿�Ä9Ê>¿9À1Äyå1¿�×Ø¿�À=Á�ÅMÖ@ÁÂÆHÖ1Ë�¾1¿9ÇðÛ+�&ÛçÁÂÆHÖ1Ë}Ç�Ä�¿�À=ÁÂËmÅMÊ;¿�Ç���À@ÆMÁUÈ¿9¿»Ô.ÅMËìÊ>ÅçÇÂÖ1¼IÁm¿,"�ü ù $ -/.�0 	212)435& à
í ÈS À1¿�Ë}ÌH¼>¿ûÁÂËmÅMÀ@Ç}æH¿9ËÂÇ}¿�¾&È¿�ÔBÆHÇ]È¿9¿�¾1ÅMÀ1ÇãÊ;¿ûÄRÅ�Ê>ÆHË}¼>×  ¿9ÁmË}¿ÿå1ÅM¾1ËÂÆMÀ1¼>Õ7Ö1¿��i¾.ÅMÀ@ÇÎÊ>¿�ÇÎÛ��±Û ÁmÆMÖ1ËÂÇ¾1¿�Ë}ËÂ¼& ¿�ËÂ¿�Ê[º ÅM×�ÅMÇç¾@¿CÄ�¿�Ê;Ê>Ö1Ê;¿�Ç�¾.Å�À1Ç�Ê>¿DÄ�ÅMÊ>ÆHË}¼>×  ¿9ÁÂËÂ¿ÿÈ¿9Ê>¿�Ä£ÁmË}ÆH×YÅ�ÌHÀ&È¿9ÁÂ¼>Õ7Ö1¿��@À1ÆMÁUÈ¿�¿�Ô.ÅMË�Ê>Å«ÇÂÖ1¼IÁm¿
"�ü 687:9 %#35; ù 12)<35& à

í ÈS À1¿�Ë}ÌH¼>¿ûÁÂËmÅMÀ@Ç}æH¿9ËÂÇ}¿�¾&È¿�ÔBÆHÇ]È¿9¿É¾.ÅMÀ1ÇãÊ;¿ûÄ�ÅMÊ>ÆHË}¼>×  ¿9ÁÂËÂ¿èå.ÅM¾1Ë}ÆHÀ1¼;Õ]Ö@¿��i¾1ÅMÀ1ÇãÊ;¿�Ç ü�ú�ÁmÆHÖ1Ë}Çã¾1¿¾&È¿�Ä9Ê>¿9À1Äyå1¿�×Ø¿�À=ÁçÅMÖ@ÁmÆMÖ1Ë*¾1¿�ÇiÛ=�uÛDÁmÆMÖ1ËÂÇ*Ä�¿9À=ÁmËmÅ�Ê>¿�Ç��7À1ÆMÁUÈ¿9¿�Ô1ÅMË*Ê°ÅCÇÂÖ1¼IÁm¿="�ü 6!7:9 -/.>0�	�12)43�& à¹�¿9ÇÎÄ�ÆHÖ@Ô1Ö1ËÂ¿9ÇÎÇÂÖ1ËYÄ�¿�ÇÎ¾@¼ s$È¿�ËÂ¿9À=Ám¿�Ç�æMÅ�ËÂ¼°Å�î1Ê>¿9ÇYÇÂÆMÀ7Áã¾iÈ¿�Ä9ËÂ¼;ÁÂ¿�Çã¾1ÅMÀ1ÇãÊ;¿ÿÁyÅ�î1Ê>¿�ÅMÖ � à ý à/S Ê;Ê>¿�Ç�ÇÂÆHÀ=Á¼>¾1¿9À7ÁÂ¼>Õ7Ö1¿9Ç^ ÅLÄ�¿9Ê>Ê;¿�Ç�Ö@ÁÂ¼>Ê>¼;Ç]È¿9¿�Ç�¾.ÅMÀ@Ç � � Û � à¹�ÅØÃ1ÌHÖ1ËÂ¿ � à ý�Ë}¿�Ô1Ë]È¿�ÇÂ¿9À=Ám¿LÊ°Åu¾1¼;Ç}ÁmË}¼>î1ÖUÁm¼>ÆMÀÿ¿9À!È¿�À1¿9ËÂÌH¼;¿�ÁÂËmÅMÀ@Ç}æH¿9ËÂÇ}¿«¾1¿¸ÁÂÆHÖ1Ç�Ê>¿�Ç�ÅM×�ÅMÇ$¾.ÅMÀ1ÇÄyå.ÅMÕ7Ö1¿�È¿9æQ ¿9À1¿�×Ø¿�À=ÁuÅRÓ=Å�À7Á«Ô.ÅMÇÂÇ]È¿ãÊ>¿ØÀ1¼IæH¿RÅ�Ö±üY¾1Ö	Ç}Ó]Ç}Á� ¿�×Ø¿ã¾1¿Y¾&È¿�Ä�Ê;¿�À1Äyå@¿�×Ø¿�À=Á à OðÆHÖ1Ë¸Ê>¿�Çt�}¿9ÁÂÇ��¾1¿�ÖUäÉÔ1¼>Ä9ÇCÇÂÆHÀ=ÁCæ]¼>Ç}¼>î1Ê;¿�Ç à ¹�¿LÔ1ËÂ¿9×�¼;¿�ËuÐêÅMÖUä�Å�Ê>¿�À=ÁÂÆHÖ1ËÂÇE¾1¿ �eu ¿�w�Þ�Ä9ÆHËÂË}¿�ÇÂÔBÆHÀ1¾J Åã¾1¿9ÇO�}¿£ÁmÇCÔ1Ë}Æ�âæH¿�À1ÅMÀ=Á�¾1¿FËÂÅM¾1¼°Å�Ám¼>ÆMÀ1Ç�¾.ÅMÀ1Ç�Ê§º,È¿9ÁyÅ�ÁE¼;À1¼;ÁÂ¼°ÅMÊìÆMÖÿÃ.À.Å�Ê&�BÅMÊ>ÆMËÂÇ$Õ]Ö@¿«Ê>¿�ÇÂ¿9Ä�ÆHÀ1¾ÚÐêÅMÖUäûÅMÊ;¿�À=ÁmÆHÖ@ËÂÇE¾@¿LÛMú
u ¿�w�Þ{¿9Ç}ÁiÔ1ËÂÆ]¾1Ö1¼IÁ&Ô1ÅMË&Ê;¿�Ç{Ä�ÆHÖ@Ô1Ö1ËÂ¿9Çç¿!sT¿�Ä£ÁmÖ&È¿9¿�Ç�Å�ÖYÀ1¼IæH¿RÅ�Ö üEÕ7Ö1¼BÆHÀ=Ái¿9À1ËÂ¼;Äyå1¼BÊ§º,È¿�Äyå.ÅMÀ=ÁÂ¼>Ê>Ê;ÆHÀØÅRæH¿�Ä
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��������:�� 8 � à ý í )xK�Ul>.R�P�W M�>)W$@)DFRuNQR-P�>)W0P�>.U�K�ACBZY�>)W K�RoExBZY�>LK�R+j'M�R�W�b�W.A�\>.v�>[M�>[M}r>u@.Ul>.Ea@)zx>.v�>.ExA&k
¾1¿9ÇÎÈ¿9æ  ¿�À1¿9×�¿9À=ÁmÇEÕ7Ö1¼�ÆMÀ7Á�ÅMÖ ×ØÆH¼>À1ÇiÖ1ÀûÅ�×YÅMÇ  ÅLå.Å�Ö@Á <�Ï à
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TVUXW~86Y : � à ý í+f0BlW.ACP�B ^�R-ACB&DFE M�> <�Ï NxDFR�P A�DFR2WyUl>)W K�v!KFW[MXK�E	W @)z	KX{�RS> r>.Y,\>.Ea>.v�>.ExA~K]b6K�ExA?N	KFW)W~r>
Ul>�� UVAfP�> M�>�ExBZY�>LK�R jXk \� sXK�Rx@)zx>)d NxDFR�P'Ul>)W r>.Ul>)@.AfP�DFE	W�M�> <çÏ n�Û � 'p>$) \Kk^)KFW)Wu>�UVR�vwBZEaDuW.BZAxr>
]_UVB�s�Ea>ONQUl>.BZEa>�m�>.A NxDFR�P[Ul>)W r>.Ul>)@.ACP�DFE	W M�> <çÏpn!ýHú 'p>$) \K!z	K�R�A > UVR�vwBZEaDuW.BZAxr>^]_UVB�s�Ea>tNxDFBZExACBZUZU�r>u>�m�k\� M�P�DFBZA >)d;NxDFR�PyUl>)W \�>.AIW \K ^)KFW)Wu>!]_UVB�s�Ea>ONQUl>.BZEa>�m'>.A+\K!z	K�R-A�>i]_UVB�s�Ea>ONxDFBZExACBZUZU�r>u>�mwUVR�vwBZEaDuW.BZAxr>�k

¹�Å Ç]È¿�Ê>¿9Ä9ÁÂ¼>ÆHÀ�Ô.ÅMËØÊ>¿ À1¼;æM¿RÅMÖ Û�Àìº½Å	Ô.ÅMÇØÔ1Ö #¿9ÁÂËÂ¿ÿÅMÔ1Ô1Ê;¼>Õ7Ö&È¿9¿ à>S À�¿!sT¿9Á��{¾.ÅMÀ@ÇYÊ°ÅÉæH¿9ËÂÇ}¼>ÆHÀ¾ìº�/X1���(�,2/LÖ@ÁÂ¼>Ê>¼;Ç]È¿9¿çÔTÆMÖ1Ë»Ê°ÅDË}¿�Ä�ÆMÀ1Ç}ÁÂËÂÖ1Ä£Ám¼>ÆMÀ?�HÊ§º½ÅMÊ;ÌHÆHËÂ¼IÁmå1×Ø¿{¾1¿�À1¼;æM¿RÅMÖ�ÛDÖ@Ám¼;Ê>¼;Ç]È¿çÔBÆHÖ1Ë»Ë}¿�Ä�ÆMÀ1Ç}ÁÂËÂÖ1¼;ËÂ¿Ê;¿�Ç ÁmËÂÅMÄ�¿9ÇDÐ��#& 5!'X/�,UÞ{Å�Ö1ÀØÔ1ËÂÆHî@Ê& ¿�×Ø¿ � � Û2� � ý � à(S À7æ]¼;ËÂÆHÀ�ý
	Ü¾1¿9ÇuÈ¿£æ  ¿�À1¿9×�¿9À7ÁÂÇ[ Å�î.ÅMÇ}ÇÂ¿$Ê>Ö1×Ø¼>À1ÆMÇÂ¼;ÁUÈ¿��Õ7Ö1¼�ÆHÀ=Á$Ö1À1¿CÁÂËmÅMÄ9¿�Ë}¿�Ä9ÆHÀ1Ç}ÁÂËÂÖ1¼IÁm¿�Ô.ÅMË�¾ìº½ÅMÖ@ÁÂËÂ¿9Ç�Å�Ê>ÌHÆHË}¼;ÁÂå1×�¿9Ç��UÀìº½ÆMÀ7Á$Ô.Å�Ç$¾@¿�ÁÂËmÅMÄ9¿�Ç�ËÂ¿9Ä�ÆHÀ@Ç}ÁmË}Ö1¼;ÁÂ¿�ÇÔ.Å�Ë � &	5!'X/�, à ¹�Å�Ç]È¿9Ê>¿9Ä9Ám¼;ÆHÀC¾1¿*À1¼IæH¿RÅ�ÖFÛçÀìºd¿�ÇoÁð¾1ÆHÀ1Ä»Ô.Å�Ç�Å�Ô1Ô1Ê>¼;Õ7ÖiÈ¿�¿ ¾1ÅMÀ1Ç�Ê°ÅçÇ}Ö1¼;ÁÂ¿»¾1¿»Ä�¿£ÁÂÁm¿{ÅMÀ1ÅMÊ;Ó]ÇÂ¿ à
¹�ÅÉÇ]È¿�Ê;¿�Ä£Ám¼>ÆMÀÚÔ1ÅMËLÊ>¿ãÃ.ÊIÁmË}¿Î¾ìº,È¿£æ  ¿�À1¿9×�¿9À7ÁÂÇY¿9Ç}ÁØË]È¿�ÅMÊ>¼;Ç]È¿�¿Î¿9À�¿�sW¿9Ä9ÁÂÖ.ÅMÀ=ÁY¾@¿�ÇuÄ�ÆHÖ@Ô1Ö1ËÂ¿9Ç�Ç}Ö1ËÊ;¿�Ç�× #¿9×�¿9Ç$æ�ÅMË}¼°ÅMî@Ê>¿�Ç¸Ð3æHÆH¼;Ë$Ç}¿�Ä£Ám¼>ÆMÀ � à ý à ÛHÞçÕ]Ö@¿FÔBÆHÖ1Ë$Ê°ÅLÇ]È¿9Ê>¿�Ä£Ám¼;ÆHÀ=�HÆ���¼;À1¿��	�.×YÅM¼;Ç�Ê>¿9Ç�Ä9ÆHÖ1Ô1Ö1Ë}¿�ÇÇ}ÆHÀ=Á�Ô1Ê>Ö1Ç�Ê #ÅMÄyå1¿9Ç à O�ÅMË�ÅM¼>Ê;Ê>¿9Ö1ËÂÇ��UÇ}¿�Ö1Ê;Ç�Ê>¿�ÇYÈ¿£æ  ¿�À1¿9×�¿9À7ÁÂÇ$Å�æM¿�Ä�Ö1À1¿ È¿9À1¿�Ë}ÌH¼>¿DÁÂËmÅMÀ1ÇoæH¿9ËÂÇÂ¿�Ç}Ö1Ô&È¿�Ë}¼>¿9Ö1ËÂ¿ Å�ÛHÛ u ¿!w Ð§Û � u ¿!wCÞ= ÅÉî.Å�ÇÂÇÂ¿	Ðêå1ÅMÖ@Ám¿RÞ«Ê>Ö1×Ø¼>À1ÆMÇÂ¼;ÁUÈ¿ãÇÂÆMÀ7ÁØÄ9ÆHÀ1ÇÂ¿9Ë}æ»È¿�Ç à ¹�¿ÎÁyÅ�î1Ê>¿�ÅMÖ � à ø ¾&È¿£ÁyÅM¼;Ê>Ê>¿Ê[º½¿?0�Ä�ÅMÄ�¼IÁUÈ¿�ÆHî@ÁÂ¿�À7Ö1¿$ÇÂÖ1Ë{Ê>¿9ÇuÈ¿9Ê>¿9Ä9ÁmË}ÆHÀ1Ç&ÅMÔ1Ë� ¿�Ç&ÅMÔ1Ô1Ê;¼>ÄRÅ�Ám¼>ÆMÀL¾1¿�Ç{Ä�ÆHÖ@Ô1Ö1ËÂ¿9Çi¾1¿$À1¼IæH¿RÅ�Öÿü�¿9Á{¾1Ö�Ã1Ê;ÁmË}¿¾ìºzÈ¿9æQ ¿9À1¿�×Ø¿�À=ÁmÇY¾iÈ¿9ÁmÅM¼>Ê;Ê£È¿�¿9ÇL¾.ÅMÀ1Ç � ��ø�� à % Ö�Ã1À.ÅMÊ&�»Ê[º½¿?0ØÄRÅMÄ9¼;ÁUÈ¿è¾1¿ Ç]È¿9Ê>¿9Ä9Ám¼;ÆHÀÚ¾1¿�ÇÚÈ¿�Ê>¿9Ä9ÁÂËÂÆHÀ1ÇØ¾1¿ûÛ �

u ¿!w  Å«î1ÅMÇÂÇ}¿�Ê;Ö1×Ø¼>À1ÆHÇ}¼;ÁUÈ¿�¿9Ç}Á�¾1¿ � Û�, ú��Úú	, � 	'�1Ç}ÆH¼;ÁiÖ1À1¿�¿10ØÄRÅ�Ä�¼;ÁUÈ¿D¾1¿CÇ]È¿�Ê>¿9Ä9ÁÂ¼>ÆHÀÎÔ.Å�Ë�ËmÅMÔ1ÔBÆHËoÁ�ÅMÖ
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À1¼;æM¿RÅMÖ ü$¾1¿ � � , � ��ú-, � 	 à  % å.ÅMÖ@ÁÂ¿EÊ;Ö1×�¼;À1ÆHÇ}¼;ÁUÈ¿��MÔBÆHÖ1Ë{¾1¿�ÇØÈ¿�Ê;¿�Ä9ÁÂËÂÆHÀ@Ç&¾1¿�ýHú u ¿�w$�7Ê§ºd¿10ØÄRÅ�Ä�¼;ÁUÈ¿�¿9Ç}Á¾1¿ � ü6, Q �±ú-, � 	'�1Ç}ÆH¼;Á ��� , � ��ú-, � 	 Ô.ÅMË�ËmÅ�Ô1ÔTÆMË}Á$ÅMÖ À1¼;æM¿RÅMÖ�ü à
+�¼IæH¿RÅ�Ö ¾@¿¸Ç]È¿�Ê>¿9Ä9ÁÂ¼>ÆHÀ S 0�Ä�ÅMÄ�¼IÁUÈ¿�¾1¿�Ç]È¿9Ê>¿9Ä9Ám¼;ÆHÀè¾1¿�ÇÎÈ¿�Ê;¿�Ä£ÁmËÂÆMÀ1Ç¸Ð 	uÞ

mçÅMÇ}ÇÂ¿�Ê>Ö1×Ø¼>À1ÆMÇÂ¼;ÁUÈ¿ ï�ÅMÖ@ÁÂ¿�Ê;Ö1×Ø¼>À1ÆHÇ}¼;ÁUÈ¿
ß Ó]Ç}Á� ¿�×Ø¿�¾@¿�¾&È¿�Ä�Ê;¿�À1Äyå@¿�×Ø¿�À=ÁDÀ1¼IæH¿�ÅMÖ ü Q � , � ��ú	,½ý Q ø , � �±ú-, Û� S Ä�ÅMÊ>Æ Q Û-, � ��ú	, ø Q ü6, � �±ú-, ý� S ¾&È¿9Ám¿9Ä9ÁÂ¿�Ö1Ë}ÇE¼>À=ÁÂ¿�ËÂÀ@¿�Ç �RQ ,½ý ��ú	, � Q ü6, ú �±ú-, ø� S Ä9ÆHËÂË}¿�Ç}ÔTÆHÀ@¾.ÅMÀ1Ä9¿¸Ä�ÅMÊ>Æ Ý ¾iÈ¿9ÁÂ¿�Ä9ÁÂ¿�Ö1Ë}Ç�¼;À=Ám¿�Ë}À1¿�Ç � � , � ��ú	, � � ý	, � �±ú-, ø� S P � P � Û-,½ú ��ú	, � � ü6, Q �±ú-, �
����� �2:�� 8 � à ø í/�}>.PZn�DFP�v!K�Ea@)> M�>)Wcv�>.ExR2W M�>tW�buW.A�\>.v�> M�> M}r>u@.Ul>.Ea@)zx>.v�>.ExA9>.b�h�B9>.A|>�e�!FB \K ^)KFW)Wu>
>.Atz	K�R�A�>^UVR-vwBZEaDuW.BZAxr>�k . >)W�>IH @LK�@.BZAxr>)W$M�> W r>.Ul>)@.AfB&DFE WuDFExAcM�DFExE r>u>)W}NxDFR-P!M�>)W r>.Ul>)@.AfP�DFE	W[Wu>.R-U WiM�>
<�Ï n Û � 'p>$) ] <çÏ n ýHú 'p>$)	m \K ^)KFW)Wu> ]fz	K�R�A�>�m UVR�vwBZEaDuW.BZAxr>�W.R�P�ULq BZExA >.P�YFK�UZUl> >.E NxWu>.R M�D��
PLK.NQBCM�BZAxr> ( *+(cj Û-, ø�� dw>.E >�T-@.UVR K�ExA U�K P~r>Ls�B&DFE ü�, ý � j ( * (cj ü6, � Û d${�R�B$@)DFP.P�>)W�NxDFEQM�K�R @.PLK�@��
>.ExAfP�> Ul>�A DFExEa>LK�RJ>.A[Ul>)W ^.DFRS@)zxDFE	W M�R @LK�UlDFP�BZvI\>.ACP�> r>.Ul>)@.ACP)DFv!Kus�E r>.ACBC{�RS>�k��
	 Mcr>)W.B�s�Ea>�Ul> � UVACP�>
M q)r>.Y \>.Ea>.v�>.ExAZW�k

-o.��V. 0 " B- �,-67E;.),# =��ç#�
�):=D-��
¹�ÅLÇ]È¿9Ê>¿�Ä£Ám¼;ÆHÀo�HÆ��Ø¼>À1¿��uÖ@Ám¼;Ê>¼>Ç}¿i ÅuÊ°Å«éÒÆH¼>ÇiÊ>¿�Ç�Ä�ÅMÊ>ÆHË}¼>×  ¿9ÁÂËÂ¿�Çi¿9Á$Ê>¿9Ç$¾&È¿9Ám¿9Ä9ÁÂ¿�Ö1Ë}ÇE¼>À=ÁÂ¿�ËÂÀ@¿�Ç à S Ê;Ê>¿ÇÂ¿�¾iÈ¿�Ë}ÆHÖ1Ê>¿C¿9À ÁÂËÂÆH¼;ÇãÈ¿9ÁmÅMÔT¿9Çìë

í � ÁÂ¼>Ê>¼;ÇmÅ�ÁÂ¼>ÆHÀ�¾1¿�Çèæ�ÅMËÂ¼>ÅMî1Ê>¿9ÇÎÄRÅMÊ;ÆHËÂ¼;× È¿£ÁmË}¼>Õ7Ö1¿�ÇÎÔBÆHÖ1ËèÇ]È¿�Ê>¿9Ä9ÁÂ¼>ÆHÀ1À@¿�ËèÊ>¿9Ç È¿£æ  ¿9À1¿�×Ø¿�À=ÁÂÇûÄ�ÆMÀ7ÁÂ¿£âÀ.ÅMÀ=Á�Ö1À1¿ ÌH¿9ËÂîB¿�È¿9Ê>¿9Ä9ÁmË}ÆH×�ÅMÌHÀ&È¿£Ám¼>Õ7Ö1¿ àCá ¿£ÁÂÁm¿ Ç]È¿�Ê>¿9Ä9ÁÂ¼>ÆHÀ Ö@ÁÂ¼>Ê>¼;ÇÂ¿�Ê;¿	éêÅM¼IÁÉÕ7Ö1¿ Ê>¿�ÇÉÌM¿�ËÂîB¿�ÇÈ¿�Ê>¿9Ä9ÁÂËÂÆH×�ÅMÌHÀ&È¿£Ám¼;Õ]Ö@¿�Ç�ÇÂÆMÀ7Á$Ô1Ê;Ö1ÇçÃ.À1¿9Ç�Õ7Ö1¿�Ê>¿9Ç�ÌH¿�Ë}îT¿9Ç�å.ÅM¾1Ë}ÆHÀ1¼>Õ7Ö1¿9Ç à
í ß È¿�Ê;¿�Ä£Ám¼>ÆMÀÉ¾ìº½Ö@À1¿LÁmËmÅ�Ä�¿L¾1¿LîBÆHÀ1À1¿LÕ7Ö.Å�Ê>¼;ÁUÈ¿FÕ7Ö1¼ ¿9Ç}Á�¿�À�îBÆHÀ�ÅMÄ9Ä�ÆHË}¾�¿9À�¾1¼>Ë}¿�Ä9ÁÂ¼>ÆHÀÚÐI*û¿£Á��WÞÅRæH¿�ÄEÊ>¿$¾iÈ¿�Ô #Æ�ÁçÄRÅ�Ê>ÆHË}¼>× È¿9ÁmË}¼>Õ7Ö1¿�¾.Å�À1ÇiÊ;¿�Ä�ÅMÊ>ÆHË}¼>×  ¿9ÁÂËÂ¿ÎÈ¿�Ê;¿�Ä9ÁÂËÂÆH×�ÅMÌHÀ&È¿9Ám¼;Õ7Ö1¿��=¿£Áç¾1ÆHÀ=ÁiÊ§ºd¼>×ØÔ1Ö1ÊIâÇÂ¼;ÆHÀ�¿�ÇoÁ«Ám¿9Ê>Ê;¿�Õ7Ö1¿ÎÊ;¿�ËÂÅMÔ1ÔBÆHË}Á S Ý Ô ÐêÆ; Ö S ¿�ÇoÁLÊ>¿Ø¾&È¿9Ô #ÆMÁL¾ìºzÈ¿�À@¿�ËÂÌM¼>¿ã¾.Å�À1Ç«Ê>¿ØÄRÅ�Ê>ÆHË}¼>×  ¿9ÁmË}¿È¿�Ê>¿9Ä9ÁÂËÂÆH×�ÅMÌHÀ&È¿£Ám¼;Õ]Ö@¿�Þ&Ç}ÆH¼;Á�Ô1Ë}ÆUÄyå@¿�¾@¿Øü � à
í � ÁÂ¼>Ê>¼;ÇmÅ�ÁÂ¼>ÆHÀC¾@¿iÊ°ÅçéÒÆHÀ@Ä9Ám¼;ÆHÀFËÂÅRÓHÆHÀ1À@¿�×Ø¿�À=Á ¾1¿{ÁmËÂÅMÀ1ÇÂ¼IÁm¼;ÆHÀ�¾1Ö)P � P�¾&È¿9ÁyÅ�¼>Ê>Ê£È¿�¿»¾.Å�À1ÇxÊ>Å$Ç}¿�Ä9ÁÂ¼>ÆHÀÛ à Û à ü à ý à
á ÆH×Ø×Ø¿EÇÂ¼;ÌHÀ.ÅMÊ£È¿EÔ1Ë]È¿�ÄBÈ¿�¾1¿9×�×Ø¿�À=Á��@Ê§º,È¿�Äyå.ÅMÀ=ÁÂ¼>Ê>Ê;ÆHÀY¾@¿D¾1¼7�}¿£ÁmÇçÄ9ÆHÀ=Ám¼;¿�À=ÁÎÈ¿�Ì=Å�Ê>¿�×Ø¿�À=Ái¾1¿�ÇYÈ¿£æ  ¿9À1¿£â×�¿9À7ÁÂÇ�þ ��ô ����� ��	
� ¿9Á � � à �CÅ�À1ÇDÄ�¿£ÁÂÁÂ¿�Å�À.ÅMÊ;Ó]Ç}¿��WÖ@À�æ»È¿£ÁmÆè¿�ÇoÁ�ÅMÔ1Ô1Ê;¼>Õ7Ö&È¿FÇ}Ö1ËCÄ�¿9ÇÉÈ¿9æ  ¿�À1¿9×�¿9À=ÁmÇ��¾1¿ ÁÂ¿�Ê;Ê>¿ãÇ}ÆHË}ÁÂ¿� Å�À1¿èÌ=ÅMË}¾1¿�ËuÕ7Ö1¿èÊ>¿9Ç^�.�}¿9ÁÂÇ 2 á � � à OxÅMËØÅM¼;Ê>Ê>¿9Ö1ËÂÇ��xÊ;¿�Ç�È¿9æQ ¿�À@¿�×Ø¿�À=ÁmÇ�Ä�ÆHÀ=Ám¿9À.ÅMÀ=ÁmÇ¾1¿�Ç È¿�Ê;¿�Ä9ÁÂËÂÆHÀ@ÇLÔ1ËÂÆ�æH¿9À.ÅMÀ=ÁØ¾1¿Î¾&È¿9ÇÂ¼>À=ÁUÈ¿�ÌHËÂÅ�Ám¼;ÆHÀ1ÇL¾1¿ÎÕ7Ö.ÅMË�77ÇØî ÆHÖ ÄÎÇ}ÆHÀ=ÁYÅ�Ö1ÇÂÇ}¼ãÈ¿9Ám¼;Õ7Ö1¿9ÁUÈ¿�Ç à OðÆHÖ1ËËÂ¿ �}¿£Ám¿9Ë�Ä9¿�ÇèÈ¿�Ê>¿9Ä9ÁÂËÂÆHÀ1Ç��.Ö1À1¿�Ô1ËÂÆ]ÄBÈ¿9¾1Ö1Ë}¿�éêÅM¼;ÇmÅMÀ=Á$ÅMÔ@ÔT¿9Ê  ÅØÊ>ÅLæ»È¿9ËÂ¼;ÁUÈ¿��ÿÆHÀ=Ám¿Oâ á ÅMË}Ê>Æu¿�ÇoÁEÖ@ÁÂ¼>Ê;¼>Ç]È¿9¿ ë@Ê;¿�ÇÈ¿£æ  ¿�À1¿9×�¿9À7ÁÂÇ ÅRÓ=Å�À7ÁxÖ1À�È¿9Ê>¿9Ä9ÁmË}ÆHÀF¾@ÆHÀ=ÁxÊ;¿*æM¿�ËoÁm¿£ä¸¾1¿{Ô1Ë}ÆU¾1Ö@Ä9Ám¼;ÆHÀ¸Å�Ö1À¸ËmÅRÓHÆHÀ¸¼>À@éRÈ¿9ËÂ¼;¿�Ö1ËO Å�ü�ú�×Ø× À1¿ÇÂÆHÀ=Á*Ô.ÅMÇ»Ô@ËÂ¼>Çx¿�ÀuÄ�ÆH×ØÔ@ÁÂ¿ç¾.ÅMÀ1Ç»Ê;¿çÄRÅ�Ê>Ä�Ö@Ê@¾1¿�Ê>ÅEË]È¿��}¿�Ä9ÁÂ¼>ÆHÀ à ¹�¿�Ç»Ä�ÆMÀ7æM¿�Ë}ÇÂ¼>ÆMÀ1Ç*¾1¿�Ô1å1ÆMÁÂÆHÀ1Ç»¿9ÀLÔ.ÅM¼>Ë}¿�ÇÈ¿9Ê>¿9Ä9ÁmË}ÆHÀ1Ç,âzÔBÆHÇÂ¼IÁmËÂÆMÀ1Ç¸Ç}ÆHÀ=Á«Ì=Å�ËÂ¾&È¿9¿�Ç«¾.Å�À1ÇFÊ[º ÅMÀ1ÅMÊ;Ó]ÇÂ¿ à,S À�¿�sW¿£Á��ðÄ�¿9Ç«Ä�ÆHÀ=æM¿�ËÂÇ}¼>ÆHÀ@ÇLÇÂÆHÀ=Á«Ô@ËÂÆ]¾1Ö1¼;ÁÂ¿�ÇÔ.ÅMËDÊ[º½¼;À7ÁÂ¿�ËÂÅMÄ9ÁÂ¼>ÆHÀ ¾@¿�ÇCÔ1å1Æ�ÁmÆHÀ1Ç�ÅRæM¿�ÄLÊ>¿9ÇDÔ.ÅMË}ÆH¼>ÇE¾1Ö ÁmÖ1îB¿= ÅYæ]¼>¾1¿FÆHÖÉ¾1¿�ÇCÄ9ÆHÖ1Äyå1¿9Ç�¾1¿LÔ1¼IäU¿9Ê>Ç��T¿9Á
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% Ã1ÀÉ¾1¿«Ç]È¿9Ê>¿9Ä9Ám¼;ÆHÀ1À1¿9ËDÊ>¿9Ç È¿9Ê>¿�Ä£ÁmË}ÆHÀ1Ç��T¿9ÁCË}¿ �}¿£Ám¿�ËEÊ>¿�Ç �}¿9ÁÂÇ��WÆMÀÉÖ@Ám¼;Ê>¼>Ç}¿¸Ê>Å�Ç}¿�ÌH×Ø¿�À=ÁyÅ�Ám¼>ÆMÀ Ê>ÆHÀ]âÌH¼IÁmÖ1¾@¼>À.ÅMÊ;¿«¿9Á�ÁmËÂÅMÀ1ÇoæH¿�Ë}ÇmÅMÊ;¿Y¾1¿9ÇF¾1¼�s$È¿9ËÂ¿9À7ÁÂÇFÄ�ÅMÊ>ÆHË}¼>×  ¿9ÁÂËÂ¿�Ç à u ËF#ÅMÄ9¿  Å Ä�¿�Ê;Ê>¿9Ç¸Ä9¼&��ÆHÀ ÔT¿9Ö@ÁFÄ�ÅMÊ>Ä9Ö1Ê>¿9Ë¾1¿9ÇCæMÅ�ËÂ¼°Å�î1Ê>¿9ÇEÄRÅ�ËmÅMÄ£ÁUÈ¿�Ë}¼>ÇÂÅMÀ=Á�Ê>¿L¾&È¿£æH¿�Ê;ÆHÔ1ÔB¿�×Ø¿�À=Á�Ê>ÆHÀ@ÌH¼;ÁÂÖ1¾1¼>À1ÅMÊ�ÆHÖÉÁmËmÅ�À1Ç}æM¿�ËÂÇÂÅMÊ»¾1¿9Ç�ÌM¿�ËÂîB¿�Ç àðá ¿�Çæ�ÅMË}¼°ÅMî1Ê;¿�ÇçÇ}ÆHÀ=Á$¾iÈ¿9ÁmÅM¼>Ê;Ê£È¿�¿9ÇçÄ�¼fâz¾1¿9ÇÂÇ}ÆHÖ1Ç à
, *!�-� � �#.�� � � ��� �
)�* � �
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-0.2 0 0.2 0.4 0.6 0.8 1
-410

-310

-210

-110

1

TVUXW~86Y : � à ø íH�aR�BZA >)Woz	KXM�P�DFExBC{�RS>)W)d$M}r> � ExB&>)W @)DFvwv�> Ul> PLK.NXNxDFP�Ai>.ExACP�>�ULq�r>.Ea>.Pfs�B&>�ACPLK�E	W.Y�>.P�Wu>
M}r>�NxDuW r>u> MXK�E	W R-Ea> n�>.E 0>.AfP�> �w* � � � nÜú	, Û���ú	, Û M�R�NQP�>.vwB&>.P^@)DFv N	K�P�ACBZv�>.ExA}M�R @LK�UlDFP�BZvI\>.AfP�>
z	KXM�P�DFExBC{�Rx>!N	K�P ULq)r>.Ea>.P&s�B&>�ACP�K�E	W.Y�>.P�Wu> M}r>�NxDuW r>u> MXK�E	W=Ul> @LK�UlDFP�BZvI\>.AfP�> r>.Ul>)@.ACP)DFv!Kus�E r>.ACBC{�RS>�k .+>)W
M�BlW.ACP�B ^�R-ACB&DFE	W'WuDFExA0v�DFExAfP9r>u>)W NxDFR�P�Ul>)Wy\�>.AZWG]fz�BlW.A�DLs�PLK�vwv�>'YuBCM�>�m >.AONxDFR-PoUl>)W r>.Ul>)@.ACP�DFE	W ]fz�BlW��
A�DLs�P�K�vwv�>�NQUl>.BZE�m \KH^)KFW)Wu> UVR-vwBZEaDuW.BZAxr>�k0<?>.R�Ul> U�K W r>.Ul>)@.AfB&DFE M�> ExBZY�>LK�R j >)W.AiK.NXNQUVBC{�Ryr>u>�k .+>)W
M�BlW.ACP�B ^�R-ACB&DFE	W WuDFExA|EaDFP.v!K�UVBlW~r>u>)Wk\K�ULq R-ExBZAxr>�k

¹�¿�ÇðÌH¿�Ë}îT¿9Ç�È¿9Ê>¿�Ä£ÁmË}ÆH×YÅ�ÌHÀ&È¿9ÁÂ¼>Õ7Ö1¿9Ç�À1¿&¾&È¿�ÔBÆHÇÂ¿9À7ÁxÕ7Öìº½Ö@À1¿&éêÅM¼;î1Ê>¿ éÒËÂÅMÄ9ÁÂ¼>ÆHÀ�¾1¿{Ê>¿9Ö1Ë�È¿�À1¿9ËÂÌH¼;¿{¾1ÅMÀ1ÇÊ;¿LÄRÅMÊ;ÆHËÂ¼;×  ¿£ÁmËÂ¿¸å.ÅM¾1Ë}ÆHÀ1¼;Õ]Ö@¿ûÐ3ÁzÓ]Ô1¼>Õ7Ö1¿9×�¿9À7Á¸×ØÆH¼>À1ÇE¾1¿�ÛèÆHÖ�ý
	uÞ à O�ÆHÖ1Ë�Ä�ÅMËmÅMÄ£ÁUÈ¿9ËÂ¼>Ç}¿�Ë�Ä�¿9Ç�éÒÖ@¼;Ám¿9Çå.Å�¾1ËÂÆHÀ@¼>Õ7Ö1¿�Ç��7ÆHÀYÖ@ÁÂ¼>Ê;¼>ÇÂ¿�Ê;¿$ËÂÅMÔ1ÔBÆHË}Á&¾1¿$Ê§º,È¿�À1¿9ËÂÌH¼;¿$ÁÂËmÅMÀ@Ç}æH¿9ËÂÇ}¿D¾&È¿�ÔBÆHÇ]È¿�¿E¾1ÅMÀ1ÇiÊ;¿�Ô1ËÂ¿9×�¼;¿�Ë{Ä�ÆH×ØÔ.ÅMË,âÁÂ¼>×Ø¿�À=Á�¾1Ö	Ä�ÅMÊ>ÆHË}¼>×  ¿9ÁÂËÂ¿Lå.ÅM¾@ËÂÆHÀ1¼;Õ7Ö1¿Y¾.Å�À1ÇFÖ1À@¿ØéÒ¿9À;#¿9ÁÂËÂ¿ �w*�� ��� n ú	, Û ��ú	, Û-��Ô.ÅMË�Ê§º,È¿�À1¿9ËÂÌH¼;¿ÁÂËmÅMÀ1ÇoæH¿9ËÂÇÂ¿E¾iÈ¿�ÔBÆHÇ]È¿9¿D¾.ÅMÀ@Ç&Ê;¿�Ä�ÅMÊ>ÆHË}¼>×  ¿9ÁÂËÂ¿YÈ¿�Ê;¿�Ä£ÁmËÂÆM×YÅMÌMÀiÈ¿9ÁÂ¼>Õ7Ö1¿ à ¹�Å�Ã.ÌHÖ1Ë}¿ � à ø Ë}¿�Ô1Ë]È¿�ÇÂ¿9À=Ám¿DÄ9¿EËmÅ�ÔUâÔBÆHË}Á$ÔBÆHÖ1Ë$Ê>¿9ÇèÈ¿9Ê>¿�Ä£ÁmË}ÆHÀ1Ç$¿9Á�Ê>¿�Ç~�}¿9ÁÂÇ^ ÅØî.ÅMÇ}ÇÂ¿FÊ;Ö1×Ø¼>À1ÆHÇ}¼;ÁUÈ¿ à ¹�¿9Ç�æ�ÅMÊ>¿9Ö1ËÂÇ$À&È¿9Ì=Å�Ám¼IæH¿9Ç�¾1¿¸Ä�¿�ËmÅMÔ@ÔTÆHËoÁÇ}ÆHÀ=Á«¾1Ö1¿9ÇuÅMÖ�î1Ë}Ö1¼;Á È¿�Ê;¿�Ä9ÁÂËÂÆHÀ@¼>Õ7Ö1¿Y¾1ÅMÀ1Ç«Ê;¿�Ä�ÅMÊ>ÆHË}¼>×  ¿9ÁÂËÂ¿uå.ÅM¾1Ë}ÆHÀ1¼;Õ]Ö@¿YÔBÆHÖ1ËFÊ;¿�Ç È¿£æ  ¿�À1¿9×�¿9À7ÁÂÇLÀ1¿¾&È¿9ÔTÆMÇmÅMÀ=Á$Ô.ÅMÇ�¾ìº,È¿�À1¿9ËÂÌH¼;¿�¾.ÅMÀ1Ç�Ä�¿�Ä�ÅMÊ>ÆHË}¼>×  ¿9ÁÂËÂ¿ à
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¹�¿�Ç»ÌM¿�ËÂîB¿�Ç«È¿9Ê>¿�Ä£ÁmË}ÆH×YÅ�ÌHÀ&È¿9ÁÂ¼>Õ7Ö1¿9Ç ¾&È¿�ÔBÆHÇ}¿�À=Á{Ê°ÅE×�Å��}ÆHË}¼;ÁUÈ¿i¾1¿�Ê>¿9Ö1Ë¸È¿�À@¿�ËÂÌM¼>¿�¾.ÅMÀ@Ç»Ê>¿ç¾1¿9ÖUäU¼& ¿9×�¿Ä�ÆH×ØÔ.ÅMËoÁm¼>×Ø¿�À=ÁC¾@Ö Ä�ÅMÊ>ÆHË}¼>×  ¿9ÁÂËÂ¿ È¿9Ê>¿�Ä£ÁmË}ÆH×YÅ�ÌHÀ&È¿9ÁÂ¼>Õ7Ö1¿ à % Ã1À ¾1¿uË}¿ �}¿9ÁÂ¿�Ë�Ê>¿9ÇCÌH¿�Ë}îT¿9Ç¸å1ÅM¾1ËÂÆMÀ1¼>Õ7Ö1¿9Ç��Õ]Ö@¼EÇÂÆMÀ7ÁãÔ1Ê>Ö1Ç�Ê°ÅMË}ÌH¿�Ç�Õ7Ö1¿ Ê>¿9ÇYÌH¿9ËÂîB¿�Ç�È¿9Ê>¿9Ä9ÁmË}ÆH×�ÅMÌHÀ&È¿£Ám¼>Õ7Ö1¿9Ç��{¾1¿�Ö]ä�æ�ÅMË}¼°ÅMî1Ê;¿�ÇØÄRÅMËÂÅMÄ9ÁUÈ¿�Ë}¼>ÇmÅ�À7ÁYÊ°ÅéÒÆHËÂ×Ø¿CÊ°Å�ÁUÈ¿�ËÂÅMÊ>¿D¾@¿�Ç$ÌH¿�Ë}îT¿9Ç$¾1ÅMÀ1Ç�Ä�¿�Ä�ÆM×�Ô.Å�Ë}Ám¼;×�¿9À=Á�ÇÂÆHÀ=Á$Ö@ÁÂ¼>Ê>¼;Ç]È¿9¿�Çìë

í ¹�ÅÉéÒÆMËÂ×Ø¿YÊ°Å�ÁUÈ¿�ËÂÅMÊ>¿�¾1¿ÎÊ°ÅÿÌH¿�Ë}îT¿Î¾.Å�À1ÇLÊ°Å ¾1¼;ËÂ¿9Ä9Ám¼;ÆHÀ * À1ÆH×Ø× È¿9¿ -��HÐ[ý � Þ à»á ¿£ÁÂÁm¿Îæ�ÅMË}¼°ÅMî1Ê;¿¿�ÇoÁ¸¾@ÆHÀ1À&È¿9¿ØÔ1ÅMËDÊ>¿FËmÅMÔ1ÔBÆHËoÁC¿�À=ÁmË}¿uÊ§º,È¿�À1¿9ËÂÌH¼;¿«¾&È¿�ÔBÆHÇ]È¿�¿u¾.ÅMÀ1ÇCÖ@À Å�×YÅMÇ/�^* � � � n�ý � �Ô.ÅMËçÄ9¿�Ê;Ê>¿D¾&È¿9ÔTÆMÇ]È¿�¿C¾1ÅMÀ1Ç�Ö1À ÅM×�ÅMÇ � � � à.á ÆH×Ø×�¿EÊ>¿�Ç�È¿�Ê>¿9Ä9ÁÂËÂÆHÀ1Çi¾iÈ¿�ÔBÆHÇÂ¿9À=Á�Ê>ÅFÔ1Ê;Ö1ÇçÌHËÂÅMÀ1¾1¿Ô.ÅMËoÁm¼>¿�¾1¿DÊ;¿�Ö1Ë�È¿9À1¿�Ë}ÌH¼>¿�¾.ÅMÀ1ÇiÖ1ÀèÅM×�ÅMÇçý#� � �@Ä9¿DËmÅ�Ô1ÔTÆMË}Á��]ÔBÆHÖ1Ëç¾1¿9Ç�È¿�Ê;¿�Ä£ÁmËÂÆMÀ1Çç¿�ÇoÁ�Ô1Ë}ÆUÄyå1¿¾1¿uü�ÐÒÃ.ÌHÖ@ËÂ¿ � à � ÌHÅMÖ1Äyå1¿RÞ.�_ÅMÊ;ÆHËÂÇ�Õ7Ö1¿�ÔBÆHÖ1Ë�Ê>¿9Ç �}¿9ÁÂÇ$¼;ÊìÔ1Ë]È¿�ÇÂ¿9À=Ám¿�Ö1À1¿�Ê°ÅMË}ÌH¿DÕ7Ö1¿9Ö1¿¸ÔBÆHÖ1Ë�Ê;¿�Çæ�ÅMÊ>¿9Ö1ËÂÇ�¼>ÀUé�È¿�ËÂ¼;¿�Ö1Ë}¿�Ç  ÅÎü à
í ¹�ÅèÊ>ÅMËÂÌM¿�Ö1ËDÊ>Å�ÁUÈ¿9ËmÅMÊ;¿F¾1¿uÊ>ÅãÌH¿�Ë}îT¿L¾.Å�À1ÇCÊ°Åã¾1¼;ËÂ¿9Ä9Ám¼;ÆHÀ * ¾&È¿£Ã.À1¼;¿L¾.ÅMÀ1Ç�Ö1À�ÅM×�ÅMÇCý � � Ô.ÅMË
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 à@á ¿9ÁÂÁÂ¿EÊ>ÅMËÂÌH¿9Ö1Ë{¿�Ç}Ái×�ÆMÀ7ÁÂË]È¿9¿�Ç}Ö1ËiÊ>Å�Ã.ÌHÖ@ËÂ¿ � à � ¾1ËÂÆM¼;Ám¿ à ; À
ÔT¿9Ö@Á�Ä�ÆHÀ1ÇoÁyÅ�ÁÂ¿�Ë�Õ]Ö@¿¸Ê;¿�Ç$ÌH¿�Ë}îT¿9Ç�Ì�È¿9À&È¿�Ë]È¿�¿9ÇEÔ.ÅMË$Ê>¿9ÇèÈ¿9Ê>¿9Ä9ÁmË}ÆHÀ1Ç�ÇÂÆMÀ7ÁE×�ÆM¼>À1Ç�Ê>ÅMËÂÌH¿9Ç�Õ]Ö@¿¸ÔBÆHÖ1ËÊ>¿9Ç$¾@¼7�}¿9ÁÂÇ à
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*Hn Û-, ø Þ��»Ê>¿�ÇØÄ�ÆMÖ1Ô1Ö1Ë}¿�ÇYÇ}Ö1ËØÄ�¿�Ç�¾1¼ s�È¿�Ë}¿�À=Ám¿9ÇØæ�ÅMË}¼°ÅMî@Ê>¿�Çu¾1ÆM¼;æH¿9À=Á=#¿£ÁmËÂ¿ÿÅ��}Ö1ÇoÁUÈ¿9¿�ÇYÔBÆHÖ1ËØÄyå.ÅMÄ9Ö1À1¿¾1¿èÄ9¿�ÇYË]È¿�ÌH¼;ÆHÀ1Ç à�S Ê>Ê>¿9ÇuÊ§ºdÆHÀ=Á È¿£ÁUÈ¿è¾1¿ ×YÅ�À1¼& ¿9ËÂ¿  ÅÉÄ�ÆHÀ@ÇÂ¿�ËoæH¿9ËãÖ1À1¿è¿10ØÄ�ÅMÄ�¼IÁUÈ¿ ¾ìº½¿9À=æU¼;ËÂÆHÀ Q � 	 Ô1ÅMËËÂÅMÔ1ÔBÆHË}Á&ÅMÖØÀ1¼;æM¿RÅMÖÿü�¾@ÖYÇ}Ó]ÇoÁ� ¿�×Ø¿E¾@¿�¾&È¿9Ä�Ê;¿�À1Äyå1¿9×�¿9À=ÁçÇÂÖ@Ë{ÁÂÆHÖ@Á{Ê§ºd¼>À=Ám¿9Ë}æ�ÅMÊ;Ê>¿ç¿9ÀYÔ1Ç}¿�Ö1¾1Æ�âzËmÅ�Ô1¼>¾1¼IÁUÈ¿ à¹�¿ÉÁyÅMî@Ê>¿RÅ�Ö � à � Ë]È¿9ÇÂÖ1×Ø¿ Ê;¿�ÇÎæ�ÅMÊ>¿9Ö1ËÂÇè¾1¿9ÇûÄ9ÆHÖ1Ô1Ö1Ë}¿�Ç ¿!sT¿�Ä£ÁmÖ&È¿9¿�Ç Ç}Ö1ËèÊ>¿�Çè¾1¼�s$È¿9ËÂ¿9À7ÁÂ¿�Ç æMÅ�ËÂ¼°Å�î1Ê>¿9Ç¾&È¿£ÁyÅM¼;Ê>Ê£È¿�¿�Ç$Ô1Ë]È¿�ÄBÈ¿9¾1¿�×Ø×Ø¿�À=Á à �CÅ�À1ÇDÄ�¿«ÁmÅMî1Ê;¿RÅMÖ?�BÊ>¿9ÇDË]È¿9ÌH¼>ÆMÀ1ÇFü6,½ý � j ( *+( �(ü6, � Û�¿9Á�( *+(TÙ Û-, ø � À1¿Ç}ÆHÀ=Á�Ô1ÅMÇ�Ô@ËÂ¼>Ç}¿�Ç�¿�ÀÿÄ�ÆH×ØÔ@ÁÂ¿��1Ä�ÅMË�Ô1ËÂÆ]Äyå1¿�Ç�¾1Ö Ä�ËmÅ�Ä 7Î¿�À=ÁmË}¿¸Ê;¿DÁmÆHÀ1À@¿RÅMÖÿ¿9Á$Ê>¿9Ç$îBÆHÖ1Äyå@ÆHÀ1Ç$ÔTÆHÖ@Ë$Ê>ÅÔ1Ë}¿�×Ø¼& ¿9ËÂ¿��@¿9Á$Ô1ËÂÆ]Äyå1¿�¾1Ö Ä�ËÂÅMÄ 7Î¿�À=ÁmË}¿�Ê°ÅLËÂÆHÖ@¿C¿£ä]Ám¿9ËÂÀ1¿�¿9Á$Ê°ÅLË}ÆHÖ1¿C¼>À=ÁÂ¿�ËÂÀ@¿�ÔBÆHÖ1Ë�Ê>Å«ÇÂ¿�Ä9ÆHÀ1¾1¿ à
������������� �
���
�
��������� ������� � � '� � � " � � * � � � � � ����� � �

¹�¿�ÇØÄ�ÆHÖ@Ô1Ö1ËÂ¿9ÇY¿�sW¿9Ä9ÁmÖ&È¿�¿�Ç�ÇÂÖ1ËØÊ>¿9Ç�Ä�ÅMÊ>ÆMËÂ¼>×� ¿9ÁÂËÂ¿9Ç«ÔT¿9ËÂ×Ø¿9Á}Ám¿�À=Á�¾1¿ Ë]È¿�¾@Ö1¼>Ë}¿ ÌMËmÅMÀ1¾@¿�×Ø¿�À=ÁYÊ;¿À1ÆM×«î1ËÂ¿ÿ¾1¿ Ä�ÅMÀ1¾1¼;¾.Å�ÁmÇ�È¿�Ê>¿9Ä9ÁÂËÂÆHÀ1ÇYÔ.ÅMËÂ×Ø¼�Ê>¿9Ç[�}¿9ÁÂÇ�ÐÒæMÆH¼>ËØÁyÅMî1Ê;¿RÅMÖ � à üRú=Þ à O�ÆHÖ@ËÎÅMÖ1ÌH×Ø¿�À=ÁÂ¿�ËY¿9ÀUâÄ9ÆHËÂ¿DÄ9¿9Á}Ám¿CË]È¿��}¿�Ä£Ám¼>ÆMÀ?�@Ê[º½Ö@ÁÂ¼>Ê;¼>ÇmÅ�Ám¼>ÆMÀØ¾@¿�Ç�¾&È¿£Ám¿�Ä£Ám¿9Ö1ËÂÇ�¼>À=ÁÂ¿�ËÂÀ@¿�Ç�¿�ÇoÁ�À&È¿�Ä9¿�Ç}ÇmÅM¼;ËÂ¿ à S ÀÎ¿�sW¿£Á��1Ô.Å�ËÂ×Ø¼WÊ>¿9ÇÈ¿£æ  ¿9À1¿�×Ø¿�À=ÁÂÇCËÂ¿�ÇoÁyÅMÀ=ÁÂÇ��ìÆHÀÿÁmËÂÆMÖ@æH¿LÀ1Æ�ÁyÅM×Ø×�¿9À=ÁE¾1¿9Ç|�}¿9ÁÂÇDÄ�ÆMÀ7ÁÂ¿�À.Å�À7Á�¾@¿�Ç " a �WÕ7Ö1¼xÄ9ÆHÀ=ÁmËÂÅM¼>Ë}¿�×Ø¿�À=ÁÅMÖ]äÑÈ¿�Ê;¿�Ä9ÁÂËÂÆHÀ@Ç$À@¿¸Ê>ÅM¼>Ç}ÇÂ¿�À=Á�Ô.Å�Ç�¾1¿CÁÂËmÅMÄ9¿�Ç$¾.ÅMÀ1Ç$Ê>¿9Ç�¾iÈ¿9ÁÂ¿�Ä9ÁÂ¿�Ö1Ë}ÇE¼;À7ÁÂ¿�Ë}À1¿�Ç à ; À Äyå1¿�Ë}Äyå1¿F¾@ÆHÀ1Ä�Ö1À1¿
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mçÅ�ÇÂÇÂ¿�Ê;Ö1×�¼;À1ÆHÇ}¼;ÁUÈ¿ú^j ( * (,� ú	, � ú ú	, úMýHú ú	, Q ÛMú ú	,½ú@üHü � ú	,½ý � ú-,;ü Q ú	, � Û Û-, � ú	,½ý �ú	, � ú^j ( *+( � ü6, ý � ú	, úHÛ � ú	, Q ü�ú ú	,½ú@üQÛMú ú	, ø � ú-, ýHú ú	, � � ý	,½ý ú	, � úü6, � Û^j ( *+(,� ü6, � ú	, ú ø ú ú	, Q úHú ú	,½ú@üQÛMú ú	, Q ú ú-, ø ú ú	, � � ý	, ø ú	, � úü6, � j ( *+( � Û-, ú ú	, úMýHú ú	, Q ÛMú ú	,½ú@üQÛMú ú	, Q ú ú-, ýHý ú	, � ú Û-, � ú	,½ý �Û-,½ú!j ( *+(,� Û-, ý � ú	, úHÛ � ú	, Q úHú ú	,½ú@ü�ýHú ú	, ø ú ú-, � ú ú	, � ø ü6, � ú	, ÛMúÛ-, ý � j ( *+( � Û-, ø � ú	, úUü � ú	, Q úHú ú	,½ú@üQÛMú â â â â âï�ÅMÖ@Ám¿�Ê;Ö1×�¼;À1ÆHÇ}¼;ÁUÈ¿ú^j ( * (,� ú	, � ú ú	, ú ��� ú	, Q ú ú	,½ú@üHü ú	, � � ú-, ø ú ú	, � ú Û-, � ú	,½ýHúú	, � ú^j ( *+( � ü6, ý � ú	, ú � ú ú	, Q ú ú	,½ú@üQÛ ú	, � ú ú-, ø ú ú	, � � ý	,½ý ú	, � úü6, � Û^j ( *+(,� ü6, � ú	, ú � � ú	, Q ú ú	,½ú@ü�ý ü6,Iü�ú ú-, � ú ú	, � � ý	,Iü ú	, � úü6, � j ( *+( � Û-, ú ú	, ú � � ú	, Q ú ú	,½ú@ü�ý ü6,Iü�ú ú-, � ú ú	, �6� Û-, ø ú	, Û �Û-,½ú!j ( *+(,� Û-, ý � ú	, ú � � ú	, �RQ ú	,½ú@ü�ý ü6,Iü�ú ú-, � � ú	, � ø ü6, � ú	, ÛHÛ �Û-, ý � j ( *+( � Û-, ø � ú	, ú � ú ú	, Q ü ú	,½ú@üQÛ â â â â â

����� �2:�� 8 � à � í i DFRuNQR-P�>)W K.NXNQUVBC{�Ryr>u>)W[K�R�ExBZY�>LK�R
��D�� BZEa>�� W.R�P[Ul>)Ww@LK�UlDFP�BZv \>.ACP)>)W \K
^)KFW)Wu>$>.A+\K
z	K�R-A�> UVR-vwBZEaDuW.BZAxr>�k .+>)W��FDFEa>)WONQPD\>)W M�>)W$@.P�K�@��uW!] ü6,½ý � j ( *+(,� ü6, � Û >.A ( *+(7Ù Û-, ø�� m$WuDFExAt>�T-@.UVRS>)W
M�>[ULq K�EQK�Ucb�Wu>�k
ÁmËmÅ�Ä�¿ç¾1¿&îTÆMÀ1À1¿çÕ7Ö.ÅMÊ;¼;ÁUÈ¿iÅMÇ}ÇÂÆ]Ä�¼£È¿�¿çÅ�ÖUäLÅ�×YÅMÇðÔ.ÅMÇ}ÇmÅMÀ=Á»Ê>Å�Ç]È¿�Ê>¿9Ä9ÁÂ¼>ÆHÀ«Ä�ÅMÊ>ÆMËÂ¼>×�È¿9ÁÂËÂ¼;Õ]Ö@¿ à ¹»º Å�ÇÂÇÂÆ]Ä�¼>Å�Ám¼;ÆHÀ¿�Ç}Á{¿�sW¿9Ä9ÁmÖ&È¿�¿�¿�ÀLÄyå1¿9ËÂÄyå.Å�À7Á&Ê>¿9ÇxÁmËÂÅMÄ�¿9Ç*ÅRæH¿�Ä»Í@Ï Ù ��u ¿!w Ý Äç¾1ÆHÀ=Á*Ê>¿ *F¿£Á*Ê>¿ ��¿Oä]ÁmËmÅ�ÔTÆHÊ£È¿�ÇQ�}Ö@ÇÂÕ7ÖìºZ ÅÊ°Å¸Ç}Ö1Ë}éêÅ�Ä�¿E¾@ÖãÄRÅMÊ;ÆHËÂ¼;×  ¿£ÁmË}¿$Ç}ÆHÀ=Áç¾.Å�À1ÇiÖ1À@¿�éÒ¿�À?#¿9ÁmË}¿D¾1¿ �^*_n ��ú-, ú � ¿9Á ���en ��ú	,IüEÔ.Å�ËiËmÅ�Ô1ÔTÆMË}Á
 ÅûÊ°ÅèÔTÆMÇÂ¼;ÁÂ¼>ÆHÀ�¾1¿�Ê§º½ÅM×�ÅMÇÉÈ¿�Ê>¿9Ä9ÁÂËÂÆH×�ÅMÌHÀ&È¿£Ám¼;Õ]Ö@¿ à �CÅMÀ1Ç�Ê>¿ØÄRÅMÇ¸Æ+ Ö Ô@Ê>Ö1Ç�¾ìºdÖ1À1¿�ÁÂËmÅMÄ9¿Y¿9Ç}ÁFÁÂËÂÆHÖUæ*È¿9¿��Ä�¿�Ê;Ê>¿LÅRæM¿�ÄØÊ>¿«Ô1Ê;Ö1ÇDÌHËÂÅMÀ1¾ÎÍ@Ï	¿�ÇoÁ�Ì=ÅMËÂ¾&È¿�¿ à�ß ¼ Ê>¿LËÂÅMÔ1ÔBÆHË}Á9< � Í�ÇÂÅ�Ám¼;Ç}éêÅM¼IÁDÊ°ÅãÄ9ÆHÀ1¾1¼IÁm¼;ÆHÀ < � Í�j ø �Ê§º½ÅMÇÂÇ}ÆUÄ9¼°Å�ÁÂ¼>ÆHÀÎ¿9Ç}Á�éêÅM¼;ÁÂ¿D¿�À=ÁÂËÂ¿�Ê°ÅFÁmËÂÅMÄ�¿�¿£Á�Ê[º Å�×YÅMÇ à ¹�¿�Ç�æ�ÅMË}¼°ÅMî1Ê;¿�Ç�Ö@ÁÂ¼>Ê;¼>Ç]È¿9¿�ÇçÇ}ÆHÀ=ÁEÊ;¿�Ç�Ç}Ö1¼;æ�ÅMÀ=Ám¿9Çìë
í ¹�¿¸À1ÆM×«î1ËÂ¿�¾1¿�ÔTÆM¼>À=ÁmÇ�¾1¿�×�¿9ÇÂÖ1Ë}¿¸¾1ÅMÀ1Ç$Ê>¿�Ç�Ô1¼fäU¿�Ê>Ç � ß1á P à ¹�ÅuÄ�ÆHÖ@Ô1Ö1ËÂ¿�Ö@ÁÂ¼>Ê>¼;Ç]È¿9¿CËÂ¿9æ]¼;¿�À=Ái Å¾1¿�×�ÅMÀ1¾@¿�Ë$ÅMÖ ×�ÆH¼;À1Ç Q ÔBÆH¼>À=ÁmÇ à
í ¹�¿�À1ÆM×«î1ËÂ¿�¾1¿�ÔBÆH¼>À=ÁÂÇ{¾@¿$×Ø¿�Ç}Ö1ËÂ¿$¾.ÅMÀ@Ç&Ê;¿�Ç»Ô1¼fä@¿9Ê>Ç à ¹ðÅ�Ä�ÆMÖ1Ô1Ö1Ë}¿�Ö@ÁÂ¼>Ê;¼>Ç]È¿9¿�ËÂ¿£æU¼;¿�À=Áy Å�¾@¿�×�ÅMÀUâ¾1¿�Ë$ÅMÖ ×ØÆH¼>À1Ç�ÛLÔBÆH¼;À7ÁÂÇ à
í ¹�¿«À1ÆH×«î@ËÂ¿«¾1¿FÔTÆH¼;À=ÁmÇE¾@¿«×�¿9ÇÂÖ1Ë}¿L¾.ÅMÀ1ÇEÊ°Å�Ä9ÆHÖ1Äyå1¿L¾@ÖÉî à ¹�ÅYÄ9ÆHÖ1Ô1Ö1Ë}¿LÖ@Ám¼;Ê>¼;Ç]È¿�¿�ËÂ¿£æ]¼>¿�À=Á' Å¾1¿�×�ÅMÀ1¾@¿�Ë�ü�ÔTÆH¼;À=Á à
í ¹�¿çÔ.ÅMËÂÅM×  ¿£ÁmË}¿ç¾ìºd¼>×ØÔ.ÅMÄ9Á�7 a à=á ¿£ÁÂÁm¿çæ�ÅMË}¼°ÅMî@Ê>¿{¾iÈ¿�Ç}¼>ÌHÀ1¿iÊ°ÅE¾1¼;Ç}ÁmÅMÀ1Ä�¿i¾1¿çÔ1Ê;Ö1Ç ÔB¿9Ám¼IÁm¿�Å�Ô1Ô1ËÂÆ]Äyå1¿¾ìºdÖ1À1¿FÁÂËmÅMÄ9¿FÔ.ÅMË�ËmÅMÔ@ÔTÆHËoÁDÅ�ÖûæH¿9Ë}Ám¿OäÉÔ1Ë}¼>×�ÅM¼>Ë}¿ØÐÒÃ.ÌMÖ1ËÂ¿ � à üRú=Þ à �CÅMÀ1Ç�Ê>¿�ÄRÅMÇE¾ìº½Ö@À È¿�Ê>¿9Ä9ÁÂËÂÆHÀÔ1ËÂÆ]¾1Ö1¼IÁDÅ�ÖÿæH¿9Ë}ÁÂ¿£äûÔ1ËÂ¼;×YÅM¼;ËÂ¿��1Ä�¿¸Ô.ÅMËmÅ�×  ¿£ÁmËÂ¿�¾ìºd¼>×ØÔ.ÅMÄ£ÁE¿9Ç}Á�À7Ö1Ê à �CÅMÀ1Ç$Ê>¿�ÄRÅ�ÇE¾ìºdÖ1À!�}¿£Á��_Ê°Åæ�ÅMÊ>¿9Ö1ËF¾1¿ÎÄ9¿ãÔ.ÅMËÂÅM×  ¿9ÁmË}¿YÔB¿�Ö@Á�#¿9ÁmË}¿ãîB¿RÅMÖ1Ä9ÆHÖ1Ô Ô1Ê;Ö1ÇFÌHËÂÅMÀ1¾1¿ à ¹�ÅûÄ9ÆHÖ1Ô1Ö1Ë}¿Î¿!sT¿�Ä£ÁmÖ&È¿9¿ ¿9Ç}Á( 7 a (2jÑú	,Iü�Ä�× à

� ����������� � � � ��� � � ���!� � � " � � � � � ��� �%& �%� � �#� � �%" � �

¹�Å¸Ë]È¿ �}¿9Ä9Ám¼;ÆHÀØ¾1¿�Ç �}¿£ÁmÇ{ÔT¿9Ö@Áç¿9À1Ä�ÆMËÂ¿ #¿£ÁmË}¿DÅMÖ1ÌM×�¿9À7ÁUÈ¿�¿$¿�Àã¾@¿�×�ÅMÀ1¾.ÅMÀ=Á&Ö1ÀãîBÆHÀãÅ�Ä�Ä�ÆMËÂ¾Y¿9À=ÁmËÂ¿Ê§ºd¼>À@éÒÆHË}×YÅ�Ám¼>ÆMÀÿË}¿�Ä�ÆMÀ1Ç}ÁÂËÂÖ1¼IÁm¿«Ô.Å�ËDÊ>¿9ÇDÄRÅMÊ;ÆHËÂ¼;×  ¿£ÁmË}¿�ÇE¿£ÁCÄ�¿9Ê>Ê;¿«ËÂ¿9Ä�ÆHÀ1ÇoÁmË}Ö1¼;ÁÂ¿«Ô.ÅMËDÊ;¿�ÇD¾&È¿9Ám¿9Ä9ÁÂ¿�Ö1Ë}Ç�¼;ÀUâ
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ÁÂ¿�ËÂÀ@¿�Ç à ; ÀÎÄyå@¿�ËÂÄyå@¿�ÁÂÆHÖ@Á�¾ìº½ÅMîBÆHËÂ¾ÎÖ@À1¿DÄ�ÆMËÂËÂ¿9ÇÂÔBÆHÀ1¾.Å�À1Ä�¿�ÅMÀ1ÌMÖ1Ê°ÅM¼;ËÂ¿$¿�À=ÁmË}¿�Ê°Å¸ÁÂËmÅMÄ9¿D¿9Á�Ê[º Å�×YÅMÇ&¿�ÀÖ@ÁÂ¼>Ê;¼>ÇmÅ�À7ÁiÊ>¿9Ç�æ�ÅMË}¼°ÅMî@Ê>¿�ÇCÐÒÃ.ÌHÖ@ËÂ¿ � à üHüQÞTë

í ( �w* (Dn ( *�� �
����� � � � 	 � * ��	 � � � ( ��Æ; Ö *	� ����
� � � � 	 Ä�ÆHË}ËÂ¿�Ç}ÔTÆMÀ1¾  ÅÿÊ>ÅÿÔBÆHÇÂ¼IÁm¼>ÆMÀ ¾1¿YÊ§º½ÅM×YÅ�Ç�¾1ÅMÀ1Ç«Ê;¿�Ä�Å�âÊ;ÆHËÂ¼;×  ¿£ÁmË}¿ÉÈ¿9Ê>¿9Ä9ÁmË}ÆH×�ÅMÌHÀ&È¿£Ám¼>Õ7Ö1¿�ÄRÅ�Ê>Ä�Ö@Ê£È¿�¿¸¾.ÅMÀ1ÇEÊ>¿�Ô1ËÂ¿9×�¼;¿�ËEÄ9ÆH×ØÔ.ÅMË}ÁÂ¼>×Ø¿�À=Á��_¿£Á * ��	 � � � ¿9Ç}ÁCÊ>ÅÔBÆHÇ}¼;Ám¼;ÆHÀã¾1¿�Ê>ÅLÁÂËmÅMÄ9¿�¿£ä]ÁmËÂÅMÔTÆMÊ£È¿�¿ �}Ö@ÇÂÕ7Öìº½ÅMÖûÄ�ÅMÊ>ÆHË}¼>×  ¿9ÁÂËÂ¿ à

í ( � � ((n ( � � 

���
� � � � 	 � � ��	 � � � (UÆ+ Ö�� � 
����� � � � 	 Ä9ÆHËÂË}¿�Ç}ÔTÆHÀ@¾  Å�Ê°ÅØÔTÆMÇÂ¼;ÁÂ¼>ÆHÀ ¾1¿¸Ê§º½ÅM×YÅ�Ç$¾1ÅMÀ1ÇEÊ;¿¸Ä�ÅMÊ>Æ�âË}¼>×  ¿9ÁÂËÂ¿ÉÈ¿�Ê;¿�Ä9ÁÂËÂÆH×�ÅMÌHÀ&È¿9Ám¼;Õ7Ö1¿¸Ä�ÅMÊ>Ä9Ö1Ê£È¿9¿¸¾1ÅMÀ1ÇEÊ;¿¸¾@¿�ÖUäU¼& ¿9×�¿¸Ä�ÆH×ØÔ.ÅMËoÁm¼;×�¿9À7Á��.¿9Á � ��	 � � � ¿9Ç}ÁCÊ>ÅÔBÆHÇ}¼;Ám¼;ÆHÀã¾1¿�Ê>ÅLÁÂËmÅMÄ9¿�¿£ä]ÁmËÂÅMÔTÆMÊ£È¿�¿ �}Ö@ÇÂÕ7Öìº½ÅMÖûÄ�ÅMÊ>ÆHË}¼>×  ¿9ÁÂËÂ¿ à
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S 0ØÄRÅMÄ9¼;ÁUÈ¿�¿9À 	  Åuî1ÅMÇÂÇ}¿¸Ê;Ö1×�¼;À1ÆHÇ}¼;ÁUÈ¿

* +�ÆM×«î1ËÂ¿�¾ìº½ÅM×�ÅMÇ�¼>À@¼;Ám¼>ÅMÖUä ¹]wC¹»ü á ÅMÊ;Æ � � � ��â á ÅMÊ>Æ P � Pú^j ( *+(,� ú	, � ú ü ø Q ú Q � à ø Q ü à ü �6�@à ú � Û à ý ���@à �ú-, � úwj ( *+(,� ü6, ý � ü�ú � ý Q6�@à � Q ú à � �6�@à ý � ý à � � ú à Qü�, ý � j ( *+(,� ü6, � Û Û � � �6�@à � ý �@à ý ý � à Q Û �@à ü Û � à øü6, � Ûwj ( *+(,� ü6, � ��� � Q ý à ú �6�@à � � ø à � �]Q@à ý ���@à �ü6, � j ( *+(,� Û-, ú ý ��� Q �Uà � Q ú à ø � �Uà ú � ü à ü � ú à �Û-, ú^j ( * (,� Û�, ý � � ÛMú Q6�@à ü Q Û à ý � �Uà ø � ü à Q � �Uà �Û�, ý � j ( *+(,� Û-, ø � ÛHÛ Q Q ý à ø Q ø à � �RQ@à � � Û à ü ���@à �
S 0�Ä�ÅMÄ�¼IÁUÈ¿�¿�À 	  ÅLå.ÅMÖUÁm¿�Ê>Ö1×Ø¼>À@ÆHÇÂ¼IÁUÈ¿

* +�ÆM×«î1ËÂ¿�¾ìº½ÅM×�ÅMÇ�¼>À@¼;Ám¼>ÅMÖUä ¹]wC¹»ü á ÅMÊ;Æ � � � ��â á ÅMÊ>Æ P � Pú^j ( *+(,� ú	, � ú ýHú@ü�ý Q ø à � Q ú à ø � � à ý � ü à � � ú à úú-, � úwj ( *+(,� ü6, ý � ÛUü Q ý Q6�@à � �RQ@à ý � � à ü ���@à Û ���@à øü�, ý � j ( *+(,� ü6, � Û � ø � � ø à � ýHý à Û ý Q@à � ý � à � ýHý à Ûü6, � Ûwj ( *+(,� ü6, � Q6� � Q6�@à ü Q ú à ý � � à � � ú à � � �Uà �ü6, � j ( *+(,� Û-, ú � Û ø Q �Uà Û Q ú à Q � ø à Û � �Uà � ���@à üÛ-, ú^j ( * (,� Û�, ý � üQÛMý=Û Q6�@à ý Q Û à ü �6�@à ú ���@à � ���@à ýÛ�, ý � j ( *+(,� Û-, ø � ý Q Û Q �Uà � Q � à ø �6�@à � �RQ@à ü �6�@à Q
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ÔTÆHÖ@Ë Ê°Å$î.ÅMÇÂÇ}¿�Ê>Ö1×Ø¼>À@ÆHÇÂ¼IÁUÈ¿*¿9Á»Û � u ¿!wÑÔBÆHÖ1Ë�Ê°Å�å1ÅMÖ@Ám¿iÊ>Ö1×Ø¼>À1ÆMÇÂ¼;ÁUÈ¿�ÞìËÂ¿9Ä�ÆHÀ@Ç}ÁmË}Ö1¼;ÁÂÇ Ô.ÅMË9/21�3242/-561 à ¹�¿À1ÆH×«î1Ë}¿i¾1¿;�}¿9ÁÂÇx¼>À@¼;Ám¼>ÅMÖUä' Å$î.ÅMÇ}ÇÂ¿�ÐÒå.ÅMÖ@ÁÂ¿�ÞðÊ;Ö1×Ø¼>À1ÆHÇ}¼;ÁUÈ¿»¿�Ç}Á ¿�Ç}ÁÂ¼>× È¿0 Å$Ô.ÅMËoÁm¼>Ëð¾ìºdÖ1À«Ç}ÆHÖ1ÇoâMÈ¿�Äyå.Å�À7ÁÂ¼>Ê;Ê>ÆHÀ¾1¿èÛ ��ü�ú��ÎÐ � ��ü�ú��yÞÉÈ¿9æQ ¿9À1¿�×Ø¿�À=ÁmÇL¾@¼7�}¿9ÁÂÇFÅRæ�ÅMÀ=ÁFÃ1Ê;ÁmË}¿ à ¹�¿�ÁyÅ�î1Ê>¿�ÅMÖ � à Q ¾@ÆHÀ1À1¿ãÊ;¿�À@ÆH×«î1Ë}¿Y¾1¿�}¿9ÁmÇ�ÅMÖ]âz¾1¿9ÇÂÇÂÖ@Ç�¾Wº½Ö1À@¿ØÄ9¿�ËoÁyÅM¼;À1¿�È¿�À1¿9ËÂÌH¼;¿FÁmËÂÅMÀ1ÇoæH¿�Ë}ÇÂ¿�ÅMÔ1Ë� ¿�Ç�¿�ÇoÁm¼>×�Å�ÁÂ¼>ÆHÀ Ç}Ö1ËCÊ>¿FÇÂÆHÖ1Ç,âMÈ¿9Äyå.ÅMÀ=Ám¼;Ê>Ê>ÆMÀ à % Ô.Å�Ë}Ám¼;Ë»¾1¿$Ä�¿�À1ÆH×«î@ËÂ¿$¾1¿9�}¿9ÁmÇ{ÄRÅ�Ê>Ä�Ö@Ê£È¿�ÇÂÖ1Ë*Ö1ÀÚÈ¿�Äyå.Å�À7ÁÂ¼>Ê;Ê>ÆHÀuË]È¿9¾1Ö1¼IÁ��=ÆHÀØ¾&È¿�¾@Ö1¼;Á{Ö1À�À1ÆH×«î1Ë}¿�ÁmÆMÁmÅMÊ
* ��� � ���mçÅMÇ}ÇÂ¿�Ê>Ö1×Ø¼>À@ÆHÇÂ¼IÁUÈ¿ ïEÅMÖ@ÁÂ¿�Ê>Ö1×Ø¼>À1ÆMÇÂ¼;ÁUÈ¿

<çÏ Ù ü � <çÏÉÙ ÛHÛ <�Ï ÙÑÛ � <�Ï Ù Û �Ð u ¿�w�Þ Ð u ¿�w�Þ Ð u ¿�w�Þ Ð u ¿!wCÞ
* � ú	, � ú ø ú � � ø � ü �6� � ø ý üQÛ �6�6� ú Q � � ý �ú	, � ú^j * � ü6,½ý � Û � Û � ý � ü ø Û � ú ø Q ø � ú � ��� ú=ÛMúü6, ý � j * � ü6, � Û � � � � � ý@ü�ý � � ÛMúHúHúHú ü � Û Qü6, � Ûwj *5� ü6, � üQÛMý � ú � � �RQ ��� ý � ú � ú ýUü ø �6�ü6, � j * � Û-,½ú �6�6� ú ø ø ÛUü ø Q Û � ÛUüQÛ Û]ü � ø ýÛ-, úwj * � Û-, ý � ø � ýHú ø �RQ Û � � øHø ü Q6� ý � �6�6�Û-, ý � j * � Û-, ø � �RQ ��� ú ÛMýHúHý � ü ø � ÛMú üMü �6� Û

����� �2:�� 8 � à Q í �[DFv_^�P�>$M�> \�>.AZW P)>)@)DFE	W.ACP�R-BZAZWcN	K�P���� " ���	�
� K�RP� M�>)W)W.RXW^M q R�E @)>.P�A_K�BZE Wu>.R-BZU
>.E <çÏ NxDFR-P^R�E WuDFR2W�� r>u@)z	K�ExACBZUZUlDFE�M�> Û ��ü�ú � ] � ��ü�ú � m r>.Y,\>.Ea>.v�>.ExAIW^M�B \�>.AIW \K ^)KFW)Wu>�]fz	K�R�A�>�m
UVR-vwBZEaDuW.BZAxr>)d K�YFK�ExA � UVAfP�Kus�>�k
¾1¿c�}¿9ÁÂÇ � ����� � �� � � � ÔTÆHÖ@ËEÊ§ºd¿�À@ÇÂ¿�×Fî1Ê>¿¸¾1¿�ÇûÈ¿£æ  ¿9À1¿�×Ø¿�À=ÁÂÇC¾1¼7�}¿£ÁmÇ92 á ��Ì�È¿9À&È¿�Ë]È¿�Ç à ¹�ÅYË]È¿��}¿�Ä£Ám¼>ÆMÀ ¿�ÇoÁ�ÅMÊ>ÆMËÂÇ¾1ÆHÀ1À&È¿9¿¸Ô1ÅMËìë

- n � ����� � �� � � �� 	 � � � � � �� � � � Ð � à üQÞ
Æ+ Ö � 	 � � � � � �� � � � ¿�ÇoÁ�Ê;¿ãÀ1ÆH×Fî1ËÂ¿ã¾@¿ �}¿9ÁmÇ 2 á � ËÂ¿9Ç}ÁyÅ�À7ÁÂÇuÅMÔ1Ë� ¿�ÇuÊ>¿9Ç«Ä�ÆHÖ@Ô1Ö1ËÂ¿9Ç��*ÅMÖ@Õ]Ö@¿�Ê�ÆHÀ Å ¿9À1Ê>¿£æ*È¿Ê>¿�Ç9�}¿£ÁmÇ$Ä�ÆHÀ=Ám¿9À.ÅMÀ=Á�¾1¿CæUËÂÅM¼>ÇãÈ¿9Ê>¿�Ä£ÁmË}ÆHÀ1Ç�Ô1ËÂÆ�æM¿�À.ÅMÀ=Á�¾1¿�¾iÈ¿�Ç}¼>À=ÁUÈ¿9ÌHËmÅ�ÁÂ¼>ÆHÀ@Ç�¾1¿¸å1ÅM¾1ËÂÆMÀ1Ç�Äyå.ÅMËÂ×�È¿�Ç�ÆHÖîT¿�ÅMÖUä à
� ��� ������� � '� � *!�-� � � �

¹�¿iÁmÅMî1Ê>¿�ÅMÖ � à ü�ú�¾1ÆHÀ1À1¿�Ê;¿�ÇðéêÅMÄ9ÁÂ¿�Ö1Ë}Ç»¾1¿çË]È¿��}¿�Ä£Ám¼>ÆMÀ«ÇÂÖ1ËxÊ>¿�ÇS�}¿9ÁmÇxÔTÆHÖ@ËxÊ>¿{ÁmÆHÀ@À1¿RÅMÖL¿£Á»ÔBÆHÖ1ËxÊ;¿�ÇîTÆHÖ@Äyå1ÆHÀ1ÇEÅMÔ1Ë� ¿9Ç�Äyå1ÅMÄ�Ö1À@¿F¾1¿9Ç�Ä9ÆHÖ1Ô1Ö1Ë}¿�Ç à ; À ÔT¿9Ö@ÁEÄ9ÆHÀ1ÇoÁyÅ�ÁÂ¿�Ë��~ Åuî.ÅMÇ}ÇÂ¿�Ê>Ö1×Ø¼>À1ÆMÇÂ¼;ÁUÈ¿DÖ1À1¿�ÌHËÂÅMÀ1¾1¿¾1¼ s$È¿�Ë}¿�À1Ä9¿¸¿9À7ÁÂËÂ¿�Ê°Å«Ë]È¿ �}¿�Ä£Ám¼;ÆHÀÿ¾1ÅMÀ1Ç�Ê>¿DÁÂÆHÀ1À1¿�ÅMÖÿ¿£Á$Ê°ÅLË]È¿��}¿�Ä9ÁÂ¼>ÆHÀè¾.Å�À1Ç�Ê;¿�Ç�îBÆHÖ1Äyå1ÆMÀ1Ç àTá ¿�éêÅMÄ9ÁÂ¿�Ö1Ë¿�Ç}Áç¾1¿uÐ[ý � � , ø ��ü � ú=Þ �ûüRú � ÐêÇ}ÆH¼;Á � ÅM×�ÅMÇ{ËÂ¿�ÇoÁyÅMÀ=ÁÂÇyÞiÔBÆHÖ1Ë{Ê>¿�ÁÂÆHÀ1À1¿�ÅMÖÎ¿9Ái¾1¿uÐ �6� , Q ��ü � ,½ú=Þ �ûü�ú �ÐêÇÂÆM¼;Á�Û�úFÅM×�ÅMÇ{ËÂ¿�ÇoÁyÅMÀ=ÁÂÇyÞiÔBÆHÖ1Ë{Ê>¿�Ç&îTÆMÖ1Äyå1ÆHÀ1Ç à_á ¿9Á}Ám¿D¾@¼ s$È¿�ËÂ¿9À1Ä�¿EÅMÔ1Ô.Å�ËmÅ�# lIÁiÊ;ÆHËÂÇ{¾1¿�ÇiÄ�ÆHÖ1Ô@Ö1ËÂ¿9Ç�ÇÂÖ1ËÊ>¿ < � Í�¿£Á«Ä9¿�Ê>Ê;¿�Ç¸ÇÂÖ1Ë«Ê;¿#P � Py��¿£Á«Ô1Ë}ÆQæ]¼;¿�À=ÁL¾1Ö	éêÅ�¼;Á�Õ7Ö1¿ãÊ°Å Õ7Ö1¿�Ö1¿Y¾1¿ã¾1¼;Ç}ÁmË}¼>î1ÖUÁm¼>ÆMÀ ÔBÆHÖ1Ë6< � ÍÔTÆHÖ@Ë�Ê>¿�ÇãÈ¿9Ê>¿�Ä£ÁmË}ÆHÀ1Ç�¾.ÅMÀ@Ç�Ê°Å«Ë]È¿9ÌH¼>ÆMÀÎ¾1¿�Ç$îTÆMÖ1Äyå1ÆHÀ1Ç�¿9Ç}Á$¼>×ØÔTÆMË}ÁyÅ�À7ÁÂ¿LÐ3Ã.ÌHÖ1Ë}¿ � à ü ø Þ à ¹�¿9Ç$Ä9ÆHÖ1Ô1Ö@ËÂ¿�Ç¾1ÆH¼;æM¿�À=Á�¾1ÆHÀ@Ä^#¿9ÁmË}¿DÔ1Ê;Ö1ÇçÊ #Å�Äyå1¿�Çç¾1ÅMÀ1Ç�Ä�¿£ÁÂÁÂ¿ ��ÆHÀ1¿��1Å�Ã1ÀÎ¾1¿CÄ�ÆHÀ@ÇÂ¿�ËoæH¿9Ë$Ö@À1¿C¿10ØÄRÅ�Ä�¼;ÁUÈ¿D¾1¿CÇ]È¿�Ê>¿9Ä9ÁÂ¼>ÆHÀ¾1¿�Ç�È¿�Ê;¿�Ä£ÁmËÂÆMÀ1Ç= ÅÉÔT¿9ÖÚÔ@Ë� ¿�Çu¼;¾1¿�À=Ám¼;Õ7Ö1¿  Å Ä�¿9Ê>Ê>¿Y¾.ÅMÀ1ÇuÊ>¿�ÁmÆHÀ1À@¿RÅMÖ?�xÄ�¿ÎÕ7Ö1¼�¿£äUÔ1Ê;¼>Õ7Ö1¿ÎÊ>ÅûË]È¿��}¿�Ä9ÁÂ¼>ÆHÀ×�ÆH¼;À1¾1Ë}¿YÇÂÖ@Ë«Ê>¿9Çc�}¿9ÁÂÇ à OðÆHÖ1Ë«Ê>Åÿå.Å�Ö@Ám¿ãÊ;Ö1×Ø¼>À1ÆHÇ}¼;ÁUÈ¿���Ê>¿�À1ÆH×«î1Ë}¿Y¾ìºzÈ¿9æQ ¿9À1¿�×Ø¿�À=ÁmÇuË}¿�Ç}ÁmÅMÀ=ÁmÇL¿9Ç}Áu¾1¿ý � ¾@ÆHÀ=Á«Û]ü�¾.Å�À1Ç�Ê>¿LÁmÆHÀ@À1¿RÅMÖ�¿9Á�ü ø ¾.ÅMÀ@Ç¸Ê;¿�Ç�îTÆMÖ1Äyå1ÆHÀ1Ç à ¹ðÅèË]È¿��}¿�Ä£Ám¼>ÆMÀ�Õ7Ö1¼*¿9À	¾&È¿9Ä�ÆHÖ1Ê;¿u¿�Ç}Á¸¾1¿
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^�R�AfB&DFE	W}WuDFExA v�DFExAfP~r>u>)W NxDFR-PpUl>)W \�>.AIW ]fz�BlW.A�DLs�PLK�vwv�>cYuBCM�>�m^>.ASNxDFR-PpUl>)W r>.Ul>)@.ACP�DFE	W ]fz�BlW.A DLs�P�K�vwv�>
NQUl>.BZE�m \K ^)KFW)Wu>!UVR�vwBZEaDuW.BZAxr>�k|<?>.R�Ul>!U�K W r>.Ul>)@.AfB&DFE M�>!ExBZY�>LK�Rkj >)W.AyK.NXNQUVBC{�Ryr>u>�k .+>)W'M�BlW.AfP�B ^�R�AfB&DFE	W
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� È¿ �}¿9Ä9Ám¼;ÆHÀè¾1¿�Ç9�}¿£ÁmÇw Åuî1ÅMÇÂÇ}¿¸Ê;Ö1×�¼;À1ÆHÇ}¼;ÁUÈ¿«Ð ��ü�ú��OÞ* ¹]wC¹»ü á ÅMÊ>Æ � � � ��â á ÅMÊ>Æ P � P

P�ÆHÖUÁ ú	,½ú � Q �±ú	,½úHú@ü ü6, Û � �±ú	,½ú=Û ü Q ,;ü �!ü6, ø � ø , � � � , � ü�ý ø , � �ÑÛ � , ø
P�ÆHÀ@À1¿RÅMÖ ú	,½ú ��� �±ú	,½úHú@ü ü6,½ý=Û �±ú	,½ú=Û ü � , ø �!ü6, � ��� , Q �!üQÛ�, Û ý � � , ø �!ü � ú	,½ú
miÆHÖ1Äyå1ÆMÀ1Ç ú	,½ú �6� �±ú	,½úHú@ü ü6, ÛMú �±ú	,½úHý ÛMú-, � �ÑÛ-, � ø ú	, � � � , Û �6� , Q �!ü � ,½ú

� È¿��}¿�Ä£Ám¼>ÆMÀ ¾@¿�Ç~�}¿9ÁmÇ$ ÅLå.ÅMÖUÁm¿�Ê>Ö1×Ø¼>À@ÆHÇÂ¼IÁUÈ¿LÐ �$üRú � Þ* ¹]wC¹»ü á ÅMÊ>Æ � � � ��â á ÅMÊ>Æ P � P

P�ÆHÖUÁ ú	,½ú=Û � �±ú	,½úHú@ü ü6,½ý � �±ú	,½ú ø ü � , � �!ü6, � ý ø , Û � ø , � � � , � � Q , �
P�ÆHÀ@À1¿RÅMÖ ú	,½ú=ÛHÛ �±ú	,½úHú@ü ü6, ø � �±ú	,½ú � ü � , Q �!ü6, � ý � , Q � � , ý � Q , � �!ü�ý	,½ú
miÆHÖ1Äyå1ÆMÀ1Ç ú	,½úHýHú �±ú	,½úHú@ü ü6, ÛMý �±ú	,½ú � ü � , Û �ÑÛ-, Q ýMú	, ý � � , Û � Û-,½ú �!ü ø ,½ú

����� �2:�� 8 � à üRú í+f r>.A_K�BZU�M�>)W P~r>I\�>)@.ACB&DFE	W D]^�A�>.ExRx>)W K.NQPD\>)W Ul>)W M�B � r>.P�>.ExA >)W @)DFR�NQR�P�>)W�k .+>)W
P~r>I\�>)@.ACB&DFE	WoWuDFExA$EaDFP�v!K�UVBlW r>u>)W=K�RJEaDFv_^�P�>�M�> \�>.AIW K�Y�>)@ <çÏ , ÛHÛ 'p>$) \K ^)KFW)Wu>�UVR�vwBZEaDuW.BZAxr>
>.A <çÏ , Û � 'p>$) \K�z	K�R�A >wUVR-vwBZEaDuW.BZAxr>�k .+>)W^P~r>)W.R-UVA&K�AIW WuDFExAcBZEQM�BC{�Ryr>)WpNxDFR�P^A DFR�A�>!ULq K�@)@)>�NQA_K�Ea@)>
>.E * ]�@.PLK�@��o>�T-@.UVRumud+NxDFR-P[Ul> A DFExEa>LK�R�] ( * (-j�ü6, ý � mo>.A NxDFR-P[Ul>)W)^.DFRS@)zxDFE	W�] ü6, � Ûij ( *+(-j Û-, ø � m
\K
^)KFW)Wu>$>.Ap\K!z	K�R�A�>[UVR-vwBZEaDuW.BZAxr>�k
Ð � � , � � Q , � Þ ��ü�ú � �_Å�æM¿�Ä�ÔT¿9Öÿ¾@¿�¾@¼ s$È¿�ËÂ¿9À1Ä�¿9Ç�¿�À=ÁmË}¿¸Ê;¿DÁmÆHÀ1À@¿RÅMÖ ¿9Á$Ê>¿9Ç�îTÆMÖ1Äyå1ÆHÀ1Ç à

�CÅMÀ@Ç¸Ê;¿uÁmÅMî1Ê;¿RÅMÖ � à üMü�Ç}ÆHÀ=Á«¾&È¿£ÁyÅM¼;Ê>Ê£È¿9ÇCÁmÆHÖ1Ç�Ê>¿9Ç¸Ä�ÅMÀ1¾1¼;¾.Å�ÁÂÇ�È¿�Ê;¿�Ä£ÁmËÂÆMÀ1Ç¸Ô@ËÂÆ�æH¿9À.ÅMÀ=ÁL¾1¿9ÇFÊ>Æ�ÁmÇ¾1¼7�}¿£ÁmÇiÕ7Ö1¼BÇÂÖ@Ë}æ]¼;æM¿�À=Á  Å�ÁÂÆHÖ@ÁÂ¿�ÇiÊ;¿�Ç{Ä�ÆHÖ@Ô1Ö1ËÂ¿9Ç à ¹�¿9ÇØÈ¿£æ  ¿9À1¿�×Ø¿�À=ÁÂÇ�¾1¿EÇ}¼>ÌHÀ.Å�Ê.ËÂ¿ �}¿£ÁUÈ¿9ÇçÔ.ÅMË{Ê°Å�Ä�ÆHÖ@Ô1Ö1ËÂ¿ÇÂÖ1Ë$Ê>¿�ËmÅRÓMÆHÀû¾1ÖèæH¿9Ë}ÁÂ¿£ä�ÐÒæMÆH¼>Ë�ÇÂ¿9Ä9ÁÂ¼>ÆHÀ � à ý à ÛMÞiÇÂÆHÀ=ÁEÅMÖ1ÇÂÇ}¼�¼>À1¾1¼;Õ7ÖiÈ¿�Ç à ; À ÔT¿9Ö@Á$Ä�ÆHÀ@Ç}ÁyÅ�Ám¿�Ë$Õ7Ö1¿�Ä�¿�ÇÈ¿£æ  ¿�À1¿9×�¿9À7ÁÂÇ�Ä9ÆHÀ1ÇoÁm¼;ÁÂÖ1¿�À=Á�Ê°Å«×�Å��}ÆHË}¼;ÁUÈ¿E¾1¿�Ç�ÄRÅ�À1¾1¼>¾1Å�ÁmÇ�Ô.ÅMÇ}ÇmÅMÀ=Á$ÁmÆHÖUÁm¿�Ç�Ê;¿�Ç�Ä�ÆMÖ1Ô1Ö1Ë}¿�Ç à
mçÅMÇ}ÇÂ¿�Ê>Ö1×Ø¼>À1ÆMÇÂ¼;ÁUÈ¿ ïEÅMÖUÁm¿�Ê>Ö1×Ø¼>À@ÆHÇÂ¼IÁUÈ¿

ß ¼;ÌHÀ.ÅMÊ*Ð3æ]ËmÅM¼;ÇãÈ¿�Ê>¿9Ä9ÁÂËÂÆHÀ1ÇmÞ
� Ç}ÇÂÖ1Ç�¾1¿�îTÆHÇ}ÆHÀ1Ç 4 Ý 5 � Û ø ü
� Ç}ÇÂÖ1Ç�¾1¿�å.ÅM¾1Ë}ÆHÀ1Ç�îÿÆMÖ Ä ø Û Û �
� Ç}ÇÂÖ1Ç�¾1¿[�CÅMÊ>¼IÁ �E¾@¿0" a ÆHÖo* � ÛÈS æ  ¿�À1¿9×�¿9À7ÁÂÇEÄ9ÆHÀ1ÇÂ¼;¾&È¿�Ë]È¿�Ç$ÔTÆMÖ1Ë�Ê>¿CÄ�ÅMÊ>Ä9Ö1Êì¾1¿�Ê°ÅLË]È¿ �}¿�Ä£Ám¼;ÆHÀá ÆHÀ=æM¿�ËÂÇ}¼>ÆHÀ@Ç ÛUü ü�ýï�ÅM¾1ËÂÆMÀ1Ç�î1¼>¿9Àÿ¼;¾1¿�À=Ám¼IÃiÈ¿�Ç ý ÛMú
á ÆHÊ;Ê>¿9Ä9Ám¼;ÆHÀÎ¾1¿�å.ÅM¾@ËÂÆHÀ1Ç ú Û

% Ö@ÁÂËÂ¿
á ÆHÀ=æM¿�ËÂÇ}¼>ÆHÀ@ÇE¼>Ç}ÇÂÖ1¿9Ç�¾ìº,È¿£æ  ¿�À1¿9×�¿9À7ÁÂÇ ���ÉÆHÖ 	
� üHü �

����� �2:�� 8 � à üHü í�� DFv_^�P�> >.A @)DFv NxDuW.BZAfB&DFE M�>)W=@LK�EQM�BCMXK�AZW r>.Ul>)@.ACP�DFE	W'P�>)W.A&K�ExAIW NQP)DFY�>.EQK�ExA[M�>)W
UlDFAIW M�>0M�B \�>.AIWC\K ^)KFW)Wu> >.A+\K^z	K�R-A�>0UVR�vwBZEaDuW.BZAxr>�k .?Ko@LK�Axr>Ls�DFP�B&>[K�R�ACP)>yP)>&s�P�DFRuNx>0Ul>)W \�>.AZW0EaDFE � Z�i f
Ea>w@)DFExA >.EQK�ExA?N	KFW M�> W.B�s�EQK�U�k

ß Ö@ËiÊ>¿9Ç�Û ø È¿£æ  ¿�À1¿9×�¿9À7ÁÂÇ�ËÂ¿9Ç}ÁyÅ�À7ÁÂÇ  ÅFî.ÅMÇ}ÇÂ¿DÊ;Ö1×Ø¼>À1ÆHÇ}¼;ÁUÈ¿��]ÛUüDÔ@ËÂÆ�æ]¼>¿�À@À1¿�À=Á�¾ìºdÖ1À1¿DÄ9ÆHÀ=æH¿9ËÂÇÂ¼;ÆHÀ?�¿9Á{ýDÔ1Ë}ÆQæ]¼;¿�À1À1¿9À=Á*¾ìº½Ö@ÀØå1ÅM¾1ËÂÆMÀØî@¼>¿�ÀL¼;¾1¿�À=ÁÂ¼;ÃiÈ¿DÐoüO" �Ø¿£Á&Û�� ��Þ�¾1ÆHÀ=Á*Ê>Å�ÁmËÂÅMÄ�¿çÔBÆHËoÁm¿�Ô1Ê;Ö1Ç ¾1¿�ýMý
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¾1¿¸Ê§º,È¿�À1¿9ËÂÌH¼;¿�¾1¿FÊ[º ÅM×�ÅMÇ à O�ÆHÖ1Ë�Ê°Åuå.ÅMÖ@ÁÂ¿FÊ;Ö1×�¼;À1ÆHÇ}¼;ÁUÈ¿��1Ê>¿�À1ÆH×Fî1ËÂ¿�¾1¿FÄ9ÆHÀ=æH¿9ËÂÇÂ¼;ÆHÀ1ÇD¿9Ç}ÁE¾1¿Yü�ý à ; À¾&È¿9À1ÆH×«î@ËÂ¿�Ô.ÅMË{ÅM¼;Ê>Ê>¿9Ö1ËÂÇ»ÛMú�å1ÅM¾1ËÂÆMÀ1Ç*î1¼>¿9À�¼;¾1¿�À=Ám¼IÃiÈ¿�Ç�Ð,ü ø " � ¿£Á � �(��Þ ¿9ÁiÛCÄ�ÆHÊ;Ê>¿9Ä9Ám¼;ÆHÀ1Ç ¾@¿$ÁÂËmÅMÄ9¿�Çå.Å�¾1ËÂÆHÀ@¼>Õ7Ö1¿�Ç�¾1ÆMÀ7Á�ÅMÖ@Ä�Ö1À1¿�Àìº½ÅuÖ1À1¿�Ä�ÆHÀ=ÁÂËÂ¼>î@Ö@Ám¼;ÆHÀèÇÂÖ1Ô&È¿9ËÂ¼;¿�Ö1Ë}¿� ÅØýHý
	  ÅLÊ§º,È¿�À1¿9ËÂÌH¼;¿C¾1¿�Ê§º½ÅM×YÅ�Ç à
; À ÔB¿�Ö@Á�Ä�ÆHÀ@Ç}ÁyÅ�Ám¿�ËEÕ]Ö@¿FÔBÆHÖ1ËEÊ>ÅØå1ÅMÖ@Ám¿¸Ê>Ö1×Ø¼>À@ÆHÇÂ¼IÁUÈ¿��@Ê>¿�À1ÆH×«î1Ë}¿F¾1¿¸å.ÅM¾1Ë}ÆHÀ1Ç�ËÂ¿�ÇoÁyÅMÀ=ÁCÔ1ÅMËËÂÅMÔ1ÔBÆHË}Á{ÅMÖØÀ1ÆH×Fî1ËÂ¿�¾1¿$Ä�ÆHÀ=æM¿�ËÂÇ}¼>ÆHÀ@Çi¿�ÇoÁiÔ@Ê>Ö1Ç*¼>×ØÔBÆHË}ÁmÅMÀ=Á à ¹»ºd¿£äUÔ1Ê;¼>ÄRÅ�Ám¼>ÆMÀL¾1¿�Ä9¿9Á}Ám¿$¾1¼ s$È¿�Ë}¿�À1Ä9¿�¿9Ç}Á¾1ÆMÀ1À&È¿�¿�Ô.ÅMË&Ê>¿�ÁyÅMî1Ê;¿RÅMÖ � à ü�ú à8S Àã¿!sT¿9ÁiÊ>¿�Ç*éêÅMÄ£Ám¿�Ö@ËÂÇi¾@¿DË]È¿��}¿�Ä9ÁÂ¼>ÆHÀ  Å¸î.Å�ÇÂÇÂ¿E¿9Á  Å�å.ÅMÖ@ÁÂ¿EÊ;Ö1×�¼;À1ÆHÇ}¼;ÁUÈ¿Ç}ÆHÀ=Á  Å�ÔT¿9ÖÑÔ1Ë� ¿9Ç±È¿�Õ7Ö1¼IæMÅ�Ê>¿�À=ÁÂÇ[�}Ö1ÇÂÕ7Öìº½ÅMÖUäÑÄ�ÆHÖ1Ô@Ö1ËÂ¿9Ç � ��â á ÅMÊ;Æ à  % Ô.ÅMËoÁm¼>Ë�¾1¿ Ä9¿�ÇÎÄ�ÆMÖ1Ô1Ö1Ë}¿�Ç���Ê>ÅË]È¿ �}¿�Ä£Ám¼;ÆHÀ�¿9Ç}Á&×�ÆM¼>À1Ç»îBÆHÀ1À1¿w Å�å.ÅMÖ@ÁÂ¿�Ê;Ö1×�¼;À1ÆHÇ}¼;ÁUÈ¿��MÕ7ÖìºZ Å¸î.Å�ÇÂÇÂ¿ à �DÖØéêÅM¼IÁ*¾1¿�Ç&Ä�ÆHÖ@Ô1Ö1ËÂ¿9ÇiÔ1Ê;Ö1Ç*Ê #ÅMÄyå@¿�Ç¿�sW¿9Ä9ÁmÖ&È¿�¿�ÇiÀ1ÆMÁyÅ�×�×Ø¿�À=Á{ÇÂÖ1Ë&Ê°ÅCæ�ÅMËÂ¼>ÅMî1Ê>¿ < � Í;�7ÔTÆMÖ1Ë&Ä9ÆHÀ1Ç}¿�Ë}æM¿�ËçÖ@À1¿E¿?0�Ä�ÅMÄ�¼IÁUÈ¿$ÇÂÖ1Ô&È¿�ËÂ¼;¿�Ö1Ë}¿i Å � � 	'�Ê>Å«Ë]È¿ �}¿9Ä9ÁÂ¼>ÆHÀè¾1¿9Ç�å.Å�¾1ËÂÆHÀ@Ç$¿9Ç}Á$×ØÆH¼>À1Ç�îBÆHÀ1À@¿ à
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¹�ÅÿÄ9ÆH×�Ô1ÅMËmÅM¼;ÇÂÆHÀ ¾1¿�Ç¸Ë]È¿9ÇÂÖ1ÊIÁyÅ�ÁÂÇFÆHî@ÁÂ¿�À7Ö1Ç«¾1ÅMÀ1ÇFÄ9¿9Á}Ám¿�È¿£ÁmÖ1¾1¿ãÅ�æM¿�ÄãÄ9¿�ÖUä	ÆHî@ÁÂ¿�À7Ö1Ç«¾1ÅMÀ1ÇFÊ;¿

P}� � Àìºd¿�Ç}Á«Ô.ÅMÇ«¼;×�× È¿�¾1¼>Å�Ám¿ à �CÅMÀ1Ç¸Ä�¿£ÁÂÁm¿�È¿£ÁmÖ1¾@¿��xÊ[º½¿?0ØÄRÅMÄ9¼;ÁUÈ¿�¾1¿ãÇ]È¿�Ê>¿9Ä9ÁÂ¼>ÆHÀ ¾1¿�Ç	È¿9Ê>¿�Ä£ÁmË}ÆHÀ1Ç È¿£ÁyÅM¼IÁ¾1¿ �6�@à � 	  Åãî1ÅMÇÂÇ}¿LÊ>Ö1×Ø¼>À1ÆMÇÂ¼;ÁUÈ¿¸ÔBÆHÖ1ËEÖ1À1¿LË]È¿��}¿�Ä£Ám¼>ÆMÀ�Ù�ü � ú��Úü�ú � ÐêÊ>¼;×�¼IÁm¿' Å Q ú
	 ¾1¿«À@¼;æH¿�ÅMÖ�¾1¿Ä9ÆHÀ@Ã_ÅMÀ@Ä�¿�Þ à ¹�¿�ÇÎÈ¿�Ê;¿�Ä9ÁÂËÂÆHÀ@Ç$ÖUÁm¼>Ê;¼>Ç]È¿�Ç�È¿£ÁyÅM¼;¿�À=Á�¾1¿�ÇÎÈ¿�Ê;¿�Ä£ÁmËÂÆMÀ1Ç�¾1¿¸ÛMú u ¿!w�Ä�ÆHÀ=ÁÂËÂ¿¸Û �vu ¿�w�ÅMÄ9ÁÂÖ1¿�Ê;Ê>¿Oâ×Ø¿�À=Á à �CÅMÀ1ÇCÊ;¿)P}� � �TÊ°ÅYË]È¿ �}¿9Ä9Ám¼;ÆHÀ È¿9ÁmÅM¼;ÁEÄRÅMÊ;Ä�Ö1Ê£È¿�¿«¿9À�Ç}¿LÀ1ÆHË}×YÅMÊ;¼>ÇÂÅMÀ=ÁDÅMÖ]äi�}¿9ÁÂÇ�ÅRæH¿�Ä <çÏÚÙ�ü �u ¿!w àxá ¿£ÁÂÁÂ¿�À1ÆMËÂ×�ÅMÊ>¼;ÇmÅ�ÁÂ¼>ÆHÀÉÀìºd¿�ÇoÁFÔ1ÅMÇFÊ>Åè×�#¿�×Ø¿uÕ7Ö1¿YÄ9¿�Ê>Ê;¿uÖ@Ám¼;Ê>¼>Ç]È¿�¿u¾.ÅMÀ@Ç¸À1Æ�ÁmËÂ¿�ÅMÀ.Å�Ê;Ó]ÇÂ¿ØÆ+ Ö Ê>ÅÀ1ÆMËÂ×�ÅMÊ>¼;ÇmÅ�ÁÂ¼>ÆHÀè¿�ÇoÁCéêÅM¼;ÁÂ¿«Ô.ÅMËEËmÅMÔ1ÔBÆHËoÁCÅMÖUä!�}¿9ÁÂÇ�Å�æM¿�Ä <çÏ Ù�ÛHÛ u ¿!w àìá ¿LÄyå.ÅMÀ1ÌM¿�×Ø¿�À=Á�¾1¿LÀ1ÆHË,â×�ÅMÊ>¼;ÇmÅ�ÁÂ¼>ÆHÀÿÔ1ËÂÆ�æ]¼>¿9À=Á¸¾@Ö�éêÅM¼IÁCÕ7Ö1¿uÊ>¿LÇ}¿�Ö1¼;Ê»¾1¿u¾iÈ¿�Ä9Ê>¿�À@Äyå1¿�×Ø¿�À=Á¸¾1Ö ×Ø¿�À7Ö�ÇÂ¼;×�Ô1Ê;¿ È¿�Ê;¿�Ä£ÁmËÂÆMÀ ¼;ÇÂÆHÊ£È¿Å Äyå.Å�À1Ì�È¿è¿�À=ÁmË}¿èÊ>¿�ÇF¾1¿�ÖUä�È¿£ÁmÖ1¾@¿�ÇÿÐêÊ>ÅûÄ�ÆHÖ@Ô1Ö1ËÂ¿èÇ}Ö1ËLÊ§º,È¿�À1¿9ËÂÌH¼;¿YÁmËÂÅMÀ1ÇoæH¿�Ë}ÇÂ¿ Ô.ÅMÇ}ÇÂ¿è¾1¿�ü � u ¿!w  ÅÛHÛ u ¿!wCÞ à +$ÆHËÂ×�ÅMÊ>¼;ÇÂ¿9ËEÔ.ÅMËCËÂÅMÔ1ÔBÆHË}Á�Å�ÖUä��}¿9ÁÂÇ�Å�æM¿�Ä <�Ï�Ù ü � u ¿!w Àìºd¿�Ç}Á�¾1ÆMÀ1ÄuÔ1Ê>Ö1ÇCÔB¿�ËoÁm¼;À1¿�À=ÁÔ1Ö@¼>ÇÂÕ7Ö1¿�ÁmÆMÖ1Ç*Ê>¿�Ça�}¿£ÁmÇ{¿�À=ÁmË}¿¸ü � ¿9ÁiÛHÛ u ¿!w À1¿�ÔT¿9Ö@æH¿9À=Á0#¿9ÁÂËÂ¿�Ç]È¿9Ê>¿�Ä£Ám¼;ÆHÀ1À&È¿9Ç à�� À1¿$ÅMÖUÁmËÂ¿$¾1¼�s$È¿9ËÂ¿�À@Ä�¿Ô1Ë}Æ�æU¼;¿�À=ÁC¾1¿FÊ°ÅY¾1¼�s$È¿9ËÂ¿9À1Ä�¿«¾@¿«Ê>Ö1×Ø¼>À@ÆHÇÂ¼IÁUÈ¿ à OðÆHÖ1ËDÊ[º,È¿£ÁmÖ1¾1¿F¾1Ö P}� � �WÅMÖ1Ä9Ö1ÀÉ¿�×ØÔ1¼>Ê;¿�×Ø¿�À=Á�Àìº,È¿£ÁyÅM¼IÁÅ��}ÆMÖ@ÁUÈ¿  Å î1ÅMÇÂÇ}¿YÊ>Ö@×�¼;À1ÆHÇÂ¼IÁUÈ¿ à �ûÅMÊ;ÌHË]È¿uÄ9¿�ÇF¾@¼ s$È¿�ËÂ¿9À1Ä�¿9Ç��ðÊ°ÅèË]È¿��}¿�Ä9ÁÂ¼>ÆHÀ�ÆHî@ÁÂ¿�À7Ö1¿�ÇÂÖ1Ë¸Ê>¿�Ç �}¿£ÁmÇ 2 á �¿9Ç}Á�ÁmÆHÖ��}ÆHÖ1ËÂÇ�¾1¿�Ê[º½ÆHË}¾1ËÂ¿C¾@¿ØüRú����1¿9ÀûÅMÄ9Ä�ÆHË}¾ûÅRæM¿�Ä�Ê>¿�Ç�Ç}ÔiÈ¿�Ä9¼;Ã.Ä�Å�Ám¼;ÆHÀ1Ç à
² � ² �  _" ��& � ���  _" �

¹»º,È¿£ÁmÖ1¾@¿YÔ1Ë]È¿�ÇÂ¿9À=ÁUÈ¿�¿Y¼>Ä�¼f��Ë]È¿�ÅMÊ>¼;Ç]È¿�¿�ÅRæH¿9ÄYÖ1À1¿�ÇÂ¼;×«Ö1Ê°Å�Ám¼>ÆMÀÉÄ�ÆH×ØÔ1Ê& ¿£Ám¿Ø¾1Ö	¾&È¿9Ám¿9Ä9ÁÂ¿�Ö1Ë % P�¹ % ß �Õ7Ö.ÅMÀ=ÁÂ¼;Ã.¿CÊ;¿CÔTÆHÖUæHÆH¼;Ëç¾1¿�Ë]È¿��}¿�Ä9ÁÂ¼>ÆHÀè¾1¿9Ç9�}¿9ÁmÇ�Ô.Å�Ë�ËmÅMÔ1ÔBÆHËoÁ�ÅMÖUä±È¿9Ê>¿9Ä9ÁmË}ÆHÀ1Ç à_á ¿9Á}Ám¿¸ÅMÀ.ÅMÊIÓUÇ}¿��1×Ø¿�À&È¿�¿ ÅÉî.ÅMÇ}ÇÂ¿ ¿9ÁØå.ÅMÖUÁm¿èÊ>Ö1×Ø¼>À@ÆHÇÂ¼IÁUÈ¿YÖUÁm¼>Ê;¼>Ç}¿YÊ>¿9Çu¾1ÆHÀ1À&È¿9¿�ÇØÔ1ËÂÆ�æM¿�À.ÅMÀ=Á�¾1¿�� á ü�ÐÒÌ�È¿�ÆM× È¿£ÁmËÂ¼;¿YÃ.À.Å�Ê>¿Î¾1Ö¾&È¿£Ám¿9Ä9Ám¿9Ö1ËyÞ à
¹»º½ÖUÁm¼>Ê;¼>ÇÂÅ�Ám¼;ÆHÀ±Ä�ÆM×«î1¼>À&È¿�¿�¾1¿�ÇÿÄRÅMÊ;ÆHËÂ¼;×  ¿£ÁmËÂ¿9ÇèÅM¼>À@ÇÂ¼CÕ7Ö1¿	¾@¿�Ç ¾iÈ¿9ÁÂ¿�Ä9ÁÂ¿�Ö1Ë}Ç ¼>À=ÁÂ¿�ËÂÀ@¿�ÇûÔB¿�Ë}×�¿£Á¾ìº½ÅMîBÆHÖ@ÁÂ¼>Ë[ ÅLÖ1À@¿�ÌMËmÅMÀ1¾@¿CË]È¿ �}¿9Ä9ÁÂ¼>ÆHÀèÇÂÖ@Ë�Ê>¿�Ç �}¿£ÁmÇ�ÁmÆMÖ@Á�¿�À Ä�ÆMÀ1ÇÂ¿9Ë}æ�ÅMÀ=Á$Ö1À1¿�îTÆMÀ1À1¿C¿10ØÄ�ÅMÄ�¼IÁUÈ¿�ÔTÆMÖ1Ë¾1¿9ÇÎÈ¿�Ê>¿9Ä9ÁÂËÂÆHÀ1Ç�Å�Ö Ç}¿�Ö1¼;Êì¾1¿�¾&È¿9Ä�Ê>¿9À1Äyå1¿9×�¿9À7Á àKS Àè¿�sW¿£Á��_ÅMÔ1Ë� ¿�Ç�ÁmÆMÖ@Ám¿9Ç�Ê>¿�Ç�Ä9ÆHÖ1Ô1Ö@ËÂ¿�Ç$Ë]È¿�ÅMÊ>¼;Ç]È¿9¿�Ç��@Ö1À1¿Ë]È¿ �}¿�Ä£Ám¼;ÆHÀ�¾1¿uÊ§ºdÆHËÂ¾1Ë}¿L¾1¿èü�ú � ÔBÆHÖ1ËCÊ>¿9Ç �}¿9ÁÂÇ¸Å±È¿9ÁUÈ¿uÆHî@Ám¿9À7Ö1¿��ìÁÂÆHÖ@Á�¿�À�Ì=ÅMË}¾.ÅMÀ=Á�Ö1À1¿u¿10ØÄ�ÅMÄ�¼IÁUÈ¿u¾1¿Ç]È¿�Ê>¿9Ä9ÁÂ¼>ÆHÀ ¾1¿�Ç È¿�Ê;¿�Ä9ÁÂËÂÆHÀ@Ç! ÅuÔT¿9Ö Ô1Ë� ¿9ÇEÄ9ÆHÀ1Ç}ÁmÅMÀ=Ám¿ãÐ 
 ��� 	uÞ�Ç}Ö1Ë$Ê§º½ÅMÄ�Ä9¿�Ô@ÁmÅMÀ1Ä�¿�( *+(	j Û-, � �_Ä�ËÂÅMÄ 7è¿£ä7âÄ9Ê>Ö1Ç à ¹�¿�ÇçË]È¿�Ç}Ö1Ê;ÁmÅ�ÁmÇçÆMî@Ám¿9À]Ö@Ç�¼>Ä�¼TÇÂÆHÀ=Á�¿9ÀèÅMÄ�Ä9ÆHËÂ¾èÅRæM¿�Ä�Ê§º,È¿9ÁÂÖ1¾1¿DÔ1Ë]È¿�ÄBÈ¿�¾1¿9À7ÁÂ¿�×�¿9ÀiÈ¿�¿D¾1ÅMÀ1Ç�Ê>¿�ÄRÅM¾@ËÂ¿¾1ÖkP}� � ¾1¿�ÔT¿9Ë}éÒÆHË}×YÅ�À1Ä�¿9Ç«¾1Ö�¾&È¿£Ám¿9Ä9Ám¿9Ö1Ë��x× #¿9×�¿ØÇÂ¼&Ô1Ê>Ö1Ç}¼>¿9Ö1ËÂÇ¸¾1¼ s$È¿�Ë}¿�À1Ä9¿�Ç«¿Oä@¼;Ç}ÁÂ¿�À=ÁL¿�À=ÁÂËÂ¿ÎÊ>¿9Ç¾1¿9ÖUäÑÈ¿9ÁÂÖ1¾1¿9Ç à
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¹�ÅûË]È¿ �}¿�Ä£Ám¼;ÆHÀ�ÆHî@ÁÂ¿�À7Ö1¿ÎÔBÆHÖ1ËÂËÂÅM¼;Ái#¿9ÁÂËÂ¿ÎÅ�× È¿9Ê>¼>ÆMË]È¿�¿Ø¿�À�Ë}¿�Ä9ÆHÀ1Ç}ÁÂËÂÖ1¼;ÇmÅMÀ=ÁuÊ;¿�ÇFÄ9ÆHÀ=æH¿9ËÂÇÂ¼;ÆHÀ1ÇuÕ7Ö1¼Ä�ÆHÀ1ÇoÁm¼IÁmÖ1¿9À7ÁFÖ1À1¿�ÌHËmÅMÀ@¾1¿�Ô1ÅMË}ÁÂ¼>¿Ø¾1¿�Ç¸ÄRÅMÀ1¾@¼>¾.Å�ÁÂÇ�È¿9Ê>¿9Ä9ÁmË}ÆHÀ1Ç�ËÂ¿9Ç}ÁyÅ�À7ÁÂÇ à á ¿9ÁÂÁÂ¿ÚÈ¿£ÁmÖ1¾1¿�ÔTÆMÖ1ËÂËÂÅ #¿9ÁÂËÂ¿ËÂ¿�Ä9ÆHÀ1¾1Ö@¼;Ám¿&ÅRæH¿9Ä&Ê;¿�Ç�¾1ÆHÀ@ÀiÈ¿�¿9ÇxÔ1Ë}ÆQæM¿�À.Å�À7Á�¾1¿|� á Û�ËÂ¿�Ô@ËÂÆ]¾1Ö1¼>ÇÂÅMÀ=ÁðÊ°ÅçÌ�È¿9ÆH× È¿£ÁmË}¼>¿»¼>À@¼;Ám¼>ÅMÊ>¿ð¾ìº % P�¹ % ßTà
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¹�ÅFÄ�ÆMÀ1Ç}ÁÂËÂÖ1Ä£Ám¼>ÆMÀã¾ìº % P�¹ % ß ¿�Ç}Á�ÅMÄ9ÁÂÖ1¿�Ê;Ê>¿�×Ø¿�À=Á&¾.ÅMÀ1ÇiÖ1À±È¿9ÁmÅ�Áçî1¼;¿�ÀÎÅRæ�ÅMÀ1ÄBÈ¿ ë1Ö1À@¿DÔ.ÅMËoÁm¼>¿$¾1ÖÁÂÆHÀ1À1¿�ÅMÖ�¾@¿$Ê[º Å�¼>×�ÅMÀ=Á ÁmÆHË}Ærq l>¾1ÅMÊ&��ÅM¼>À@ÇÂ¼.Õ7Ö1¿�Ê§ºd¿�À1Ç}¿�×«î@Ê>¿�Ä�ÆHÀ@Ç}Ám¼IÁmÖ&È¿�Ô.Å�Ë{Ê;¿çÁmÆHÀ@À1¿RÅMÖØ¾1Ö�ÄRÅMÊ;ÆHËÂ¼;×  ¿£ÁmËÂ¿È¿9Ê>¿�Ä£ÁmË}ÆH×YÅ�ÌHÀ&È¿9ÁÂ¼>Õ7Ö1¿��]¿£Áç¾1ÖYÄRÅMÊ;ÆHËÂ¼;×  ¿£ÁmËÂ¿�å.Å�¾1ËÂÆHÀ@¼>Õ7Ö1¿EÇ}ÆHÀ=Á�¾&È¿��� ÅF¾.ÅMÀ1Ç&Ê°Å�ÄRÅRæH¿9ËÂÀ1¿C¾ìº % P�¹ % ßTà ¹�¿�Ç¾1¿9ÖUäØîBÆHÖ1Äyå1ÆHÀ@Çi¾1¿9Ç&Ä�ÅMÊ>ÆHË}¼>×  ¿9ÁÂËÂ¿�Ç��HÇÂÆMÀ7Á&¿�Ö]ä�ÅMÖ1ÇÂÇ}¼BÅMÇÂÇ}¿�×«î1Ê£È¿�Ç{¿9Á&¼>À1Ç]È¿�Ë]È¿�Ç{¾.ÅMÀ1Ç{Ê>¿9Ö1Ë*Ä�Ë}ÓMÆHÇ}ÁmÅ�Á à ¹�¿Ô1Ë}¿�×Ø¼>¿9Ëç¾1¿�Ä�¿9Ç�îBÆHÖ1Äyå1ÆMÀ1Ç�¿�Ç}Á$¿9ÀÿÄ9¿¸×ØÆH×Ø¿�À=Á�× #¿�×Ø¿ØÐ=��È¿£æUË}¼>¿9Ë$ÛMúHú � Þ{¿�À Ä�ÆHÖ1Ë}Ç�¾1¿CÁm¿�ÇoÁw ÅuéÒË}ÆH¼>¾?�¿£Áç¼>Ê.¾@¿9æ]ËmÅM¼IÁ #¿£ÁmËÂ¿�¾1¿�Ç}Ä�¿9À1¾1Öè¾.ÅMÀ1Ç&Ê°Å�ÄRÅRæH¿9ËÂÀ1¿�ÅRæ�ÅMÀ=ÁçÊ>Å�Ã.ÀY¾1¿EÊ[º ÅMÀ@ÀiÈ¿�¿ à ¹�¿EÇ}¿�Ä9ÆHÀ1¾ÎÇÂ¿9ËmÅFÊ;Ö1¼BÅMÖ1Ç}ÇÂ¼ÁÂ¿�Ç}ÁUÈ¿' ÅuéÒË}ÆH¼>¾?�UÖ1À1¿CéÒÆH¼;Ç�Ê>¿DÁm¿9Ç}Á$ÇÂÖ@Ë$Ê;¿CÔ1ËÂ¿9×�¼;¿�ËçÁÂ¿�ËÂ×Ø¼>À&È¿ à
�CÅMÀ1Ç&Ä�¿£ÁÂÁm¿�Ámå? ¿9ÇÂ¿DÆHÀ=ÁYÈ¿£ÁUÈ¿�¿£äUÔTÆMÇ]È¿�Ç�Ê;¿�Ç&Ë]È¿�Ç}Ö1Ê;ÁmÅ�ÁmÇ&ÆHî@ÁÂ¿�À7Ö1Ç�ÇÂÖ@ËiÊ§º½ÅMÀ.Å�Ê;Ó]ÇÂ¿�¾1¿�ÇiÁÂ¿�ÇoÁmÇç¿9ÀãéêÅM¼>Ç,âÄ9¿RÅMÖ�Ô1ËÂÅ�Ám¼;Õ]Ö&È¿�Ç�¿�À¸ÛMúMú@ü»¿9Á�ÛMúMú=ÛiÇÂÖ1ËìÁÂËÂÆH¼;Çì×ØÆU¾1Ö@Ê>¿�ÇW¾1¿�Ç�îBÆHÖ1Äyå1ÆHÀ@Ç�¾1Ö�ÄRÅMÊ;ÆHËÂ¼;×  ¿£ÁmËÂ¿�È¿�Ê;¿�Ä9ÁÂËÂÆH×�ÅMÌHÀ&È¿£âÁÂ¼>Õ7Ö1¿ à ¹�¿�î@Ö@Á*Ô1ËÂ¼;À1Ä�¼;Ô.ÅMÊ]¾1¿�Ä�¿9Ç*ÁÂ¿�ÇoÁmÇLÈ¿9ÁmÅM¼;Áx¾1¿�ÄRÅMËÂÅMÄ9ÁUÈ¿�ËÂ¼;ÇÂ¿9Ë»Ê§ºdÖ1À1¼;éÒÆMËÂ×Ø¼;ÁUÈ¿*¾1¿9Ç*×�Æ]¾1Ö1Ê;¿�Ç ¿£Á*¾1¿�×�¿OâÇ}Ö1ËÂ¿9Ë Ê>¿iÁÂ¿�Ë}×�¿&Ä�ÆHÀ1ÇoÁyÅMÀ=Á*ÌHÊ;ÆHî.ÅMÊ7¾1¿�Ë]È¿�Ç}ÆHÊ>Ö@ÁÂ¼>ÆHÀ¸¿�À�È¿�À@¿�ËÂÌM¼>¿ à ; ÀuÅEÔ1ÖL×ØÆHÀ=ÁmËÂ¿9Ë Õ7Ö1¿�Ê>¿9Çx¾1¼�s$È¿9ËÂ¿9À7ÁÂ¿�ÇÄ9ÆHËÂË}¿�Ä9ÁÂ¼>ÆHÀ@Ç¸À&È¿9Ä�¿9ÇÂÇmÅ�¼>ËÂ¿9Ç= ÅÿÊ[º½ÆHîUÁm¿�À=ÁÂ¼>ÆHÀ ¾ìº½Ö@À1¿YÖ1À@¼;éÒÆHË}×�¼IÁUÈ¿u¿9ÁF¾ìº½Ö@À	Ám¿9ËÂ×Ø¿�Ä9ÆHÀ1Ç}ÁmÅMÀ=ÁL¿�À�ÅMÄ�Ä9ÆHËÂ¾ÅRæH¿9Ä�Ê;¿�ÇCÇ}ÔiÈ¿�Ä9¼;Ã.Ä�Å�Ám¼;ÆHÀ1ÇCÇÂÆMÀ7Á�î1¼;¿�À�ËÂ¿9Ô1ËÂÆ]¾1Ö1Ä£Ám¼;î1Ê>¿9Ç�¾Wº½Ö1À�×ØÆU¾1Ö@Ê>¿  ÅÎÊ§º½ÅMÖ@ÁÂËÂ¿«¿£Á�ÆHÀ=Á�Ô1Ö #¿£ÁmË}¿ØÔ1Å�âËÂÅM× È¿£ÁmË]È¿�¿�Ç à O�ÅMËÎÅM¼;Ê>Ê;¿�Ö1Ë}Ç��»Ê§ºzÈ¿9ÁÂÖ1¾1¿ÿ¾1¿ Ä�¿9ÇYÁm¿9Ç}ÁÂÇÎÅ	ÔB¿�ËÂ×Ø¼>ÇØ¾1¿ Ä9ÆHÀ1ÇoÁyÅ�ÁÂ¿�ËYÖ@À1¿ ÇÂÆMÖ1ËÂÄ9¿ ¾1¿ À1ÆMÀUâÖ1À@¼;éÒÆHË}×�¼IÁUÈ¿EÀ@ÆHÀÿÔ@Ë]È¿9æ]Ö1¿¸ËÂ¿9Ê°Å�ÁÂ¼;æH¿�Å�ÖUä5�.Ö1Ä£ÁmÖ.Å�Ám¼>ÆMÀ1Ç�¾@¿�Ê[º½¼;À=Ám¿�Ëoæ�ÅMÊ>Ê;¿ûÈ¿�Ê;¿�Ä9ÁÂËÂÆ]¾1¿£âzÅMî1Ç}ÆHËÂîB¿�Ö1Ë à_á ¿9Á}Ám¿�.Ö@Ä9ÁmÖ1Å�Ám¼;ÆHÀ ÅØÔ1Ö #¿9ÁÂËÂ¿�Ä�ÆHË}ËÂ¼>Ì�È¿�¿�¿�À Ö@Ám¼;Ê>¼;ÇmÅMÀ=Á�Ê>¿9Ç�×�¿9ÇÂÖ1Ë}¿�Ç$¾1¿¸Ä�ÅMÔ.ÅMÄ9¼;ÁUÈ¿�Ç�¿!sT¿�Ä£ÁmÖ&È¿9¿�ÇDÇ}Ö1Ë�Ä�¿�ËoÁyÅM¼;À1Ç×ØÆU¾@Ö1Ê>¿9Ç��{¿9ÁèÅ�ÅM×Ø¿�À&È¿  Å	ËÂ¿9Ô1ËÂÆ]¾1Ö1¼;ËÂ¿ Ä9¿�ÇÎ×Ø¿�Ç}Ö1ËÂ¿9ÇÎÇÂÖ1ËÎÊ;¿ûÔ1Ê;Ö1ÇãÌHËÂÅMÀ1¾ÑÀ1ÆH×Fî1ËÂ¿ ¾@¿ ×�Æ]¾1Ö1Ê;¿�Ç à

S À�Ö@Ám¼;Ê>¼;ÇmÅMÀ=ÁDÊ;¿�ÇCÔ.Å�ËmÅM× È¿9ÁÂËÂ¼>ÇÂÅ�Ám¼;ÆHÀ1Ç�¾1¿�Ç�Ä�ÆHË}ËÂ¿9Ä9Ám¼;ÆHÀ1Ç�ÅM¼;À1ÇÂ¼�Õ7Ö1¿�Ê;¿�ÇC×Ø¿�Ç}Ö1ËÂ¿9Ç�¾@¿LÄRÅMÔ.Å�Ä�¼;ÁUÈ¿�Ç���Ö1À1¿À1ÆMÀUâzÖ1À@¼;éÒÆHË}×�¼IÁUÈ¿�×Ø¿�¼>Ê;Ê>¿9Ö1ËÂ¿�Õ7Ö1¿Cú à � 	�ÅFÔ@Ö #¿9ÁÂËÂ¿EÄ�ÅMÊ>Ä9Ö1Ê£È¿9¿EÇ}Ö1ËiÄyå.Å�Ä�Ö1ÀÎ¾1¿9Çç×ØÆU¾1Ö@Ê>¿�Ç��]ÅM¼>À1Ç}¼_Õ]ÖWº½Ö1ÀÁÂ¿�ËÂ×Ø¿$Ä�ÆHÀ1ÇoÁyÅMÀ=Ái¾1¿Dú à � 	 àUá ¿�ÇçË]È¿�Ç}Ö1Ê;ÁmÅ�ÁmÇ{ÇÂÆHÀ=Ái¿�ÀãÄ9ÆHÀ@éÒÆHË}×�¿9ÇiÅRæH¿9ÄDÊ>¿9Ç&Ç}Ô&È¿�Ä9¼;Ã.Ä�Å�Ám¼;ÆHÀ1Ç{¾ìº % P�¹ % ßTà
OxÅ�ËuÅM¼>Ê;Ê>¿�Ö@ËÂÇ���Ö1À@¿ÑÈ¿£ÁmÖ1¾@¿ÎÇÂÖ1ËLÊ>ÅûÇ]È¿9Ô.ÅMËmÅ�Ám¼>ÆMÀ�¿�À=ÁmË}¿ÑÈ¿9Ê>¿9Ä9ÁmË}ÆHÀ1Ç«¿£Á �}¿9ÁÂÇL¾iÈ¿ �� Å ×Ø¿�À&È¿9¿Î¼>Ê{Ó�ÅÕ7Ö1¿9Ê>Õ7Ö1¿�Ç«ÅMÀ1À&È¿9¿�ÇLÅ È¿£ÁUÈ¿�ËÂ¿�Ô@ËÂÆ]¾1Ö1¼;ÁÂ¿YÅRæM¿�ÄãÖ1À@¿�æH¿9ËÂÇ}¼>ÆHÀ�Ô1Ê;Ö1Ç� Åw�}ÆHÖ1Ë¸¾1Ö�¾&È¿£Ám¿9Ä9Ám¿9Ö1Ë à,S Ê>Ê>¿uæ]¼>Ç}¿G Å×ØÆHÀ=ÁmË}¿�ËDÕ7Öìºd¼>Ê ¿9Ç}Á�ÔBÆHÇÂÇ}¼>î1Ê;¿L¾ìº½ÆMî@Ám¿9À1¼>ËDÖ@À�éêÅMÄ£Ám¿9Ö1ËC¾1¿uË]È¿��}¿�Ä9ÁÂ¼>ÆHÀ�¾1¿LÊ[º½ÆMËÂ¾1Ë}¿L¾1¿Îü�ú���ÇÂÖ@Ë�Ê;¿�Ç �}¿£ÁmÇ¾1¿$éêÅ��Ä�ÆMÀG Å¸ÔBÆHÖ@æMÆH¼>Ë{ÆHî@ÁÂ¿�À1¼;Ë&¾@¿�ÇiÊ;ÆMÁmÇ{¼>À@Ä�Ê>Ö@ÇÂ¼;éÒÇ*¾ìºzÈ¿�Ê;¿�Ä£ÁmËÂÆMÀ1Ç à@á ¿9Á}Ám¿ÿÈ¿£ÁmÖ1¾1¿EÅFÔ1Ö�×�ÆHÀ=ÁÂËÂ¿�Ë{Õ7Ö1¿DÄ9¿9ÁÆHî2�}¿�Ä9ÁÂ¼;é»ÔBÆHÖ@æ�ÅM¼IÁ #¿£ÁmË}¿FÅ�Á}Ám¿9¼>À=ÁE¿9ÀÉÄ�ÆHÀ@ÇÂ¿�Ëoæ�ÅMÀ=ÁDÖ1À1¿F¿10ØÄRÅMÄ9¼;ÁUÈ¿F¾ìºd¿�À=æ]¼>Ë}ÆHÀ ��� 	�Ç}Ö1ËE¾@¿�ÇÿÈ¿9Ê>¿�Ä£ÁmË}ÆHÀ1ÇÅRæH¿9Ä¸Ö@À1¿ÉÈ¿�À1¿9ËÂÌH¼;¿¸Å�Ö Ç}¿�Ö1¼;Ê�¾1Ö Ç}Ó]Ç}Á� ¿�×Ø¿¸¾1¿�¾&È¿9Ä�Ê;¿�À1Äyå1¿9×�¿9À=Á à
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