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u_�&»I¢µ²�´µ�U�/� ��¢µ�Q ?��¡Æ�W�¤»����I¢ MI�G� ¶I�nE1�?�I¢µ�I¡�¢[¶I��´,���G��¡��Æ´>¶I�&ÅF��¶I²��Æ¡Æ´µ����¡�����»:���G¢,�?»I»���¢³�µ�U¢[�G�I� �?¡Æ¶I�
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�I�I��ÅM²���ÌG�W¶I�¤¶�� ² >H�3�=��¡Æ�?�Ç¡��H�µ²;��¢µ�?�Æ�aÊU���I»G�Æ²U� �D�I�ÇÊ��W¶G��¶R� ²��Æ²UÅM�U�/�µ´ ' �I�I¡Æ´Ë¡Æ�G¶I�I´³�µ¢µ¡��U� � �>!T%-� Â �  NU
É �?�G´ ���«ÊQ��´ »I�?¢³�µ¡ÆÊU�G�Æ¡Æ��¢ ¶�� �I�'Å��I¢Ë���H�µ¡wMI¢³�I¡�� ¡Æ� �3�G¡ÆÅM�U�/� ����� � 	W¶I�¤´µ�UÊ ��¡����'ÊU���I´¼� �?�/�µ�
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uA�a¶I�U¢³�I¡ÆÍ�¢µ� »I�?¢³�µ¡Æ�9´µ� Ê����I´���ÊU¢µ���a¶I�U´Ä´µ¡ÆÅ��I� ���µ¡Æ���G´w¶R� �QPFÊU�?ÊU¡ ��² ¶G� ¶I¡�´µ»���´µ¡ ��¡?E1´w¶I�ÁÊU���/��¢����Æ� �?Ê��µ¡?E6U
Â �'´µ�I»I»��U¢³»:�?´��?�/�Ë�Æ��´&Ê Ì3�?ÅM»I´&¶I�«»G¢µ�U´³´µ¡����'ÊU¢µ²�²U´Ë»3�?¢ ¶I�U´&´³���I¢µÊ��U´Ë»I¢³¡ÆÅF�?¡Æ¢³�U´ � �&´µ��ÊU���G¶3�?¡Æ¢³�U´&�I�?�I´
»����G ��?�I´FÊU�?�ÆÊ��I�Æ��¢D� � ¢µ²�¶I�IÊ��µ¡Æ����¶I� MI¢µ�G¡��D¶3�?�G´F�I� ¶I��ÅF�?¡Æ�G�s¶I�'�B� �U´µ»I�?ÊU��»:�?�I¢D¶I�U´F� Ã ÊU¡ � ���µ¡Æ���I´
Ì3�?¢³ÅF�?�I¡w>H�I��´ ������¢����I´µ¡ ����¡�¢µ�U´GUju]� ²��µ�I¶I��¶G�U´�»3��¢��?ÅMÍ��µ¢µ�U´F¶I��»I¢³�:MI��ÍUÅM�Ç�����Æ´0>H�I��� �!¶I¡Æ´³»:�?´µ¡��µ¡Æ���
¶I��´ ´µ�?�I¢µÊ��U´ �?� �Æ�!����� ���I���I¢D¶I�U´ �3���µ¢µ��´MÅM���/��¢³� >��R� �I�G��ÅF��¶I²��Æ¡Æ´µ����¡���� »��U�G� �?»I»���¢¼���U¢D�I� �/�?¡��
¡ÆÅM»���¢³���?�/�&»3�?¢&¢µ�?»I»���¢³���¿�I�I���?»G»I¢µ��Ê ÌI��»I�I¢µ��ÅF���/�%�?¢µ¡Æ���/��²U�« ?�U¢³´%���«��¢���¡�����ÅF���/�Ë¶I�Ç´³¡����I�?�BU
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u_� MI�G�a¶I��Ê����³����»I¢³�UÅM¡ÆÍ�¢µ��»3�?¢³�µ¡Æ�¤�U´¼� ¶I��¶I²UÊ�¢µ¡Æ¢³���I�G��ÅM²���ÌG�W¶I��¶�� �?�3�?�$#�´µ��¶G��� �M»I¢µ�?»3�
�/���µ¡Æ���

¶�� ���I¶I��´Á²�� �?´¼��¡?>��G�U´ ¶3�?�I´ �I�MÅM¡Æ�Æ¡��U��Ê���ÅM»:��´³¡��µ�&ÊU���I´¼��¡ ���I²Ë¶�� �I�I�Ë´µ�G»:��¢µ»���´µ¡ ��¡Æ�?�M¶G� Ê����IÊ ÌI��´ »I�Æ�?�I��´
�?� Ã »G¢µ��»I¢³¡Æ² ��²U´9¶I¡��Y²�¢µ�U�/�µ�U´;U�u_�%´¼��¢µ����¡��3²Ë�U´³� �U�FÊU���/� ��Ê�� �7 ?�UÊ«¶G�U� Ã ÅM¡Æ��¡Æ�U� Ã ´µ��ÅF¡ 'i¡�� �3�I¡�´[¶I���/�Á�B� �I�
�U´¼� �I� H3�I¡�¶I�  �¡Æ´F>H�I�U� Ã ÊU��ÅMÅF�Á�B� ¡Æ�I¶G¡w>H�I� �Æ� �3���G¢µ�«£ U £ U É �?�I´,Ê��&ÅF¡��Æ¡Æ����	A>H�I�&�B� ��� MI�?»G��¡�´µ��¢��«ÅM¡Æ�Æ¡��U�
�Q ��?�$	�´³�Ë»I¢µ��»I�
���U�/�9�Æ��´ ���I¶I��´ >H�I�Ë�B� ���D´µ�?�IÌ3�?¡ ���ËÊU���/�µ¢������U¢,���j>H�I¡3´³���/� Ê�¢µ²U²��U´9»3�?¢ �Æ�&¢µ� #����I�G�UÅM�U�/�
¶I�M� �s´³�µ¢µ�IÊ ���I¢³�
U2uP� ���G��¢³�FÅM¡Æ��¡Æ�U��´µ�UÅM¡$' ¡Æ� �I�I¡$	:�Æ�¿ÅM¡Æ�Æ¡��U� ��ÅF���/��	_�U´³��´µ�?�Æ¡Æ¶G�¿��� HI�I¡Æ¶I�D� ��Ê����/��¡Æ���/�
�Æ��´&´µ���G¢µÊU��´%¶R� � Ã Ê�¡�������¡�����U

� ���³����² ���I¶I��»:���G�a�µ¢µ���G ?�U¢%¶I�U´ ��»I»I�Æ¡�ÊQ���µ¡Æ���G´&¶3�?�I´«¶G�U´a»G¢µ�:MI��ÍUÅM�U´%¶�� ��ÊU���I´¼��¡?>��G��´µ�?�I´ ' Å �?¢³¡Æ�I�
��� »I���I´ ��²��I²U¢µ�?�Æ��ÅF���/�s¶3�?�I´��µ���G�µ��´µ¡ ���3���µ¡Æ��� ��� �B� ��� ��´µ´���¡��s¶I��¢µ²U¶G�I¡Æ¢³��¶I�U´s �¡wMG¢����µ¡Æ���I´F��� �Æ�
MI¢³�I¡��¤¢µ��#?���I�I²M»3�?¢¤�I�G�F´¼��¢µ�GÊ����G¢µ�
U É ���I´�Ê�� MG�G������»��U�W��¡��/���U¢³»:�?´µ�U¢��I�!Å �=��²U¢³¡ �?� ¶G���/�����U´¤ÊQ�('
¢���Ê���²�¢µ¡�´³��¡?>H�I�U´ ´µ�?�H�9ÊU�?�ÆÊ��I�Æ²��U´,»����I¢,��»G�µ¡ÆÅM¡Æ´³�U¢[�=� ���³��²����I����¡����¿¶I�U´ ���G¶I�U´ ��¢µ�?�I´µÅM¡Æ´³�U´,¶3���I´ �Æ�NH3�I¡�¶I�
U
�%��Å��I���µ¡ÆÊ����IÊ ÌI���?»I»I��¡w>H�I²��U� ¢³��  
 ����ÅF���H�«¶I��� �D´³�µ¢µ�IÊ ���I¢³��»��U�G� Ê����I´¼��¡��µ�I�U¢%�I�\M������ Ã ��ÅF»G�Æ��¶I�
�����Æ´ËÅF����²�¢µ¡ ��� Ã U �%�G���?�W��¢µ���?»G»I�Æ¡�ÊQ���µ¡Æ�������/ W¡�´��
�?²U���U´³�%�B� ��»G�µ¡ÆÅM¡Æ´µ����¡����F¶G���Æ��ÊU���IÊ��U»G�µ¡Æ����¶I��Å��I¢³´
�?�/��¡?MI¢µ�G¡��¤»����I¢��Æ�U´F>H�I�U��´��I�?�I´�»����I¢³¢µ���G´�ÊU�?�ÆÊ��I�Æ��¢��Æ��ÊU�?»3�?Ê�¡��µ²M¶R� ¡�´µ���Æ����¡���� »3�?¢�¢��?»G»:��¢¼���?� MI¢³�I¡��
��¢µ�?�I´³ÅF¡�´;U
± �Æ�I´�»G¢µ²UÊ�¡Æ´³²UÅM�U�/�D����´µ� »I¢µ��»���´³��¶I�s¶I² ���U¢³ÅF¡��I�U¢�� ��¢³²U»����I´³�s¶�� �G��´³��¢µ����¡��3²
	>�B� ²U�I��¢���¡�� ¢³²vH3²N'

Ê ÌI¡��Ç� � �=� ²��I�U¢E��¡Æ�s��¢µ�?�I´³ÅF¡�´µ�'�Æ��¢³´ >H��� ¡Æ�&��´³��´³���IÅM¡Æ´ � �I�I��� Ã ÊU¡�������¡����	´µ���G´ E1��¢³ÅF�'¶�� ���I¶I��»I�Æ�?�I�
U
uP� �?�I¶I� ¡Æ�GÊU¡Æ¶G�U�/���L�?²U�IÍ�¢µ�¤�I�I� ���s»G�Æ�I´³¡Æ�U�G¢µ´&���I¶G�U´&¢µ²QH3²UÊ ÌG¡Æ�U´ �?¡��I´µ¡Y>H�I�¤¶I�U´&���G¶I�U´&��¢µ�?�I´³ÅF¡�´µ�U´n>��G¡
»�²U�IÍ ��¢µ���/�¿¶3�?�I´��Æ�MÅ��I� ��¡ÆÊ����IÊ ÌI�M����	Ä��»I¢µÍ�´�¶I�FÅ��I���µ¡Æ»I���U´¤¢µ²QH3� Ã ¡����I´�� ���µ¢��?�I´³ÅF¡�´µ´³¡Æ���I´�	A¡Æ�I¶I�G¡Æ´µ���/�
�3�3���Æ�UÅM�U�/�Ä¶I�U´[�?�I¶I�U´,¢µ� #����I�G²U�U´,¶I�?�I´[��� H3�I¡�¶I� �Q ��?�=U u_�U´Ä¶I¡��:²U¢³�U�/��´[Ê����I´¼��¡��µ�3�?�/��´Ä¶I�¿Å��I� ��¡ÆÊ����IÊ ÌI�
´µ��¢µ���/�¤¶I��´¤Å ���µ²U¢³¡ �?� Ã  �¡Æ´³ÊU��²U�Æ�?´³�µ¡w>H�I�U´�>��G�¿�B� ��� Ê ÌI��¡�´µ¡Æ¢µ� ��¢¼��ÌI�?�µ¢µ��»��U´�	YÊj� ��´³� ��¶I¡Æ¢³��´E#�ÅM²��µ¢µ¡w>H�I��´
»3�?¢Á¢��?»G»:��¢¼������¢µ�?¡Æ´9»I� �?�G´ ��¢¼��ÌI� �?���3�?� Ã 	�ÊU�I>H�I¡��U´¼�&�Æ�%ÊQ�?´Á¶I�U´ Å ���µ²U¢³¡ �?� Ã Ê���ÅM»:��´³¡��µ�U´9�I´µ�I���Æ´GU�uA�
 �¡Æ´³ÊU��´³¡���²M�����B� �?�I¡�´µ�?�µ¢µ��»G¡Æ��»����I¢³¢µ���/���?¡Æ�G´µ¡ ¡Æ�,HI�I�U�IÊ��U¢�� �'»I¢µ�?»3�
�/���µ¡Æ���RU É �?�I´��I�I�M´µ��ÊU���G¶I��²����?»��
�I���G´ »:���G¢µ¢µ�?�I´IE��?¡Æ¢³�� ��?¢µ¡��U¢«���U´«ÊU�?¢���Ê���²�¢µ¡�´³��¡?>H�I�U´ ÅM²UÊU�?�I¡w>H�I��´ ¶I�U´¤¶I¡��Y²�¢µ���H�µ´ ÅF¡��Æ¡��U� Ã »����I¢ �?ÅM²�'
�Æ¡���¢µ��¢ �B� ���³��²U�H�3�=��¡Æ�?��U
É �U� Ã ��#�»:��´s»I¢µ¡��IÊU¡�»3�?� Ã ¶�� �?»I»G¢µ��Ê ÌI�U´s»��U¢³ÅF� �µ�����/�s¶I��¢³²U´µ�?�I¶I¢µ��ÊU��»I¢³�:MI��ÍUÅM�
Uj=i�a»��U�G� 
���¢³�

»���´µ²������:M3�?���UÅM�U�/� ´µ�G¢��=� ���I´µ��Å MI���M¶G��´¼��¢��=��¡��I²M� ��� ��¢µ²�´µ�����G��¡���� ÊU���G¶I�I¡�� �'Ê ÌI��¢µÊ ÌI��¢�� �s´³���Æ�G�µ¡Æ���
´µ�G¢a�����W���U´%�Æ��´aÊU�?�IÊ ÌI�U´ ´³¡ÆÅ��G��� ���I²UÅM�U�/� U!u_��»G¢µ�:MI��ÍUÅM��¶G�� �¡Æ���H�«ÊU�U»��U�G¶3�?�/�«��¢³ÍU´«�����I¢³¶�¶IÍ�´I>H�I���Æ�
�I��Å MI¢µ�¿¶I�DÊ����IÊ ÌI��´��?�M��ÅF���/���
U�uw��¶G�U� Ã ¡ÆÍ�ÅF�M�?»G»I¢µ��Ê ÌI�
	 >H�I¡[�'² ��²D� ��¢�����ÅF���H�«»I¢µ²QE1²U¢µ²��D¶3�?�I´¤�Æ�

£�£
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»3�?´³´µ²�	*ÊU���G´µ¡Æ´¼�������W��¡Æ��¡Æ´³�U¢ �Æ� E1�?¢µÅF�?�Æ¡�´µÅM� ¶I�U´ ÅF����¢³¡ÆÊ��U´a¶G����¢µ�?�I´FE1��¢³� »����I¢aÊQ�?��ÊU�I���U¢ � � ´³���Æ�G�µ¡Æ��� �
�I�I��¡Æ�/����¢FE��?Ê����F»I�?¢³�µ¡Æ¢ ¶I��� �D´µ�?�Æ�G�µ¡Æ��� �F�B� ¡Æ�/�µ�U¢FE���ÊU��»G¢µ²UÊ�²U¶I���/���¿��� � ¢µ���Æ¡��U¢ ¶I��»I¢³�WÊ ÌG���U��»G¢µ��Ê ÌI�
�Æ��´�´µ�?�Æ�G�µ¡Æ���I´F¶3�?�I´ �Æ�U´ ¶I�U� Ã ÅF¡��Æ¡��U� Ã ´³�UÅM¡$' ¡Æ� �3�G¡Æ´;U�� � �µ��� ÅM²��µÌI��¶I��»��U�G�'Ê��U»��U�I¶I�?�/�'ÊU���I¶G�I¡Æ¢³�
¶3�?�G´ ÊU��¢³� ��¡Æ�I´ÁÊQ�?´ ���I�I�aÊ�¢µ��¡�´µ´µ�?�IÊU�a�����I�I�a¶I²UÊ�¢µ��¡�´µ´����IÊU�«� Ã »:���G�U�/��¡��U�Æ���a¶I��´ ÊU���vPMÊ�¡Æ�U�/�µ´ ¶I�U´ Å ��'
��¢³¡ÆÊ��U´;U^[ �	��´µ´���¡Æ�U¢µ� ¶�� ���	�Æ¡ÆÅM¡��µ�U¢��Æ��´¿� �:����´D»3��¢�¶I�U´D�I�?¢µÅF�?�Æ¡�´����µ¡Æ���I´GU �&ÌI��ÅM´µ��� £7¥�C Z � u ¦�¦��$	 >��G¡
´µ��Å MI��� 
��µ¢µ����� »I¢³²UÊU�G¢µ´µ���I¢¿¶I��Ê����³���s¶I²�Å �?¢³Ê ÌI�
	Ä��»:�?´µ²����U´ MI�?´µ��´¿¶I� E1��¢µÅF�?��¡Æ´µÅM�¿¶I��´¿Å ���µ¢µ¡�ÊU�U´
¶I���µ¢��?�G´FE1�U¢¼�s»����I¢�² ���I¶I¡��U¢��Æ��»I¢³��»3�
�/�=��¡Æ�?��¶�� ���I¶I��´�����¢µ�Q ��U¢³´'�I� Å��I� ��¡ÆÊ����IÊ ÌI�Ç¶I��ÅF����²�¢µ¡Æ�?� Ã
²U�Æ�?´³�µ¡w>H�I��´�¡Æ´³�?��¢³��»��U´�����������¶I²�¶I�I¡ �����U´�Ê��W�QPMÊU¡Æ���/��´�¶G� ¢µ²QH3� Ã ¡���� ����¶I�F�µ¢��?�G´µÅM¡Æ´µ´³¡Æ���RUÄ�������?»X'
»I¢³�WÊ ÌI�a�U´³� �����G�µ�vE1��¡�´ ��¡ÆÅM¡���²��Ë�?�sÊQ��´ �������aÅM�W¶I�G�Æ� ¶I�«ÊU¡�´��?¡��Æ���UÅM�U�/� �U´¼�&¡Æ¶I���/��¡w>H�I�a»:���G¢Á���?�G����´ �Æ��´
ÊU�?�IÊ ÌI�U´GU[��Ì3� � £7¥:J�¥ � u @:Z��Á������ �²D�Æ�'��¡ÆÅM¡�������¡�����»I¢³²UÊ�²U¶I���H�µ� � ���.��²U�G²U¢����Æ¡Æ´³²D�?� Ã ÅM¡Æ��¡Æ�U� Ã  �¡�´µÊU��'
²U�Æ�?´³�µ¡w>H�I��´;U ± ��¢��?���ÆÍU���UÅM�U�/�«�?�!´G� ��´³� M:�U�?�IÊ����I»!¡Æ�/��²�¢µ�U´³´µ²M�?�!ÊQ�?´¤¶�� �I�!¶I¡Æ�?»G��¢³�
U[%��?�µ��£7¥/��£ � £@� O��$	
�%���I�I���?� £Q¥/� J � £�£DC��Ë� �Q!%¢µ¡
����� £7¥:O�¥ � O��Ë���/�M¶I²� ?�U�Æ�?»I»:²��B� ²��µ�I¶I�'¶I�'�B� ¡Æ�/�µ�U¢FE���ÊU��H3�I¡�¶I��' ´µ����¡Æ¶I� �U�
ÅM���/��¢����H�I>��G�M���U´ »IÌG²U�I��ÅMÍU�G�U´�¶�� ��� ���Æ��´«ÊU¢³¡��µ¡w>H�I�U´¤���X'i¶I��� ��¶I��´ >H�I���Æ´�¡Æ� #��s¢µ²vHI� Ã ¡Æ��� �µ�?� �?����¶I�N'
 ��?¡Æ���/� 
 ��¢µ�%ÊU��ÅM»I��²���²�´Á»I�?¢Á�Æ���I����¡Æ�?�F¶�� �?� �?�Æ� ¶I� º � #W���U¡ ��ÌF»����I¢9�Æ�v>H�I�U���Æ� ÊU���vPMÊU¡��U�/� ¶G�a¢µ²QH3� Ã ¡����
�U´¼�'»I¢µ��Ê ÌI� ¶I� * ²U¢³����� >H�I¡«»GÌb#�´³¡w>H�I�UÅM�U�/�'Ê���¢µ¢³�U´µ»����I¶ � �Æ��ÊU¢³²Q���µ¡Æ����¶R� �I�G� ���I¶I� ¶I��´µ�I¢KE��?ÊU�jU
�%���I�I���?� £Q¥/� u)� £�£Q¦
�Ë� � º ���HÌI��¡Æ� £7¥:O J � u £Q¦��Ë���/� ¶G²� ����Æ��»G»:²��Æ�sÊU�?´F¶R� �I�G�Ç¡��H�µ�U¢KE��?ÊU�'�U�/�µ¢µ��¶I�U� Ã
´µ�?�Æ¡Æ¶G�U´«���I¡Æ´³�?��¢³��»:��´;US=i�Æ´%���/� ÊU�Æ�?¢µ¡��3²�����Ê����IÊU��»G� ¶�� �?� �?�Æ�U´aÊU¢µ¡ ��¡?>��G�U´a��� ÅF�?�H�µ¢��?�/��>��R� ¡��Æ´a¶G�� ��?¡Æ���/�

��µ¢µ�¿¶I² �3�I¡�´ ��»I�?¢³�µ¡Æ¢«¶I��´  ��UÊ �����I¢µ´ H3� Ã ¶R� ²��I�U¢E��¡Æ�¿� �¤�I���"��»3�?¢¼��¡Æ¢a¶I�¿� ��¶I¡�¢µ��Ê���¡���� ¶I��´¤ ?�UÊ ���U�G¢µ´
¶�� ���I¶I�jU � ����¶I´«£7¥/�?� � O?¦��«��ÊU�?�ÆÊ��I�Æ²����F �²�¢µ¡��I²�� Ã »�²U¢µ¡�ÅF���/� �?���UÅM�U�/� ���U´MÊU���vPMÊU¡��U�/��´ ¶I��¢µ²QH3� Ã ¡����
»����I¢ >H�I�U�?>H�I�U´ ´³�µ¢����µ¡��3²�´ ¡�´µ�?�µ¢µ��»��U´(�s£ 	 u ��� @DÊU���GÊ ÌI�U´GU

u_��¶I²  ��U����»I»��UÅM�U�/�«�G����²�¢µ¡��U�I¢%�FÊ����I´µ¡�´³�µ²�¶�� �I�I��»3�?¢³� �FÅM�W¶G¡��3��¢ ����Ê���ÅM»:��¢¼����ÅF���H� ¶I��´«¡Æ�/�µ�U¢ '
£ u



E��?Ê��U´ �=,%��#gE1��Ì�£7¥ O:O � £AO:C��  ��U�	¢µ��ÅF»I�Æ���Q���H���Æ��Ê����Æ�Æ�
��� »I�?¢FE��?¡ �¿�U�/�µ¢µ�sÊU��¢³���?¡Æ�I��´DÊU���IÊ ÌG�U´D»3�?¢¿¶I��´
ÊU�?�I¶I¡��µ¡Æ���G´ ¶G�V����¡Æ´µ´³�UÅM�U�/�%����´³�U�I���U´a���U´ ÊU��ÅM»���´��?�/�µ�U´a�G��¢µÅF�?�Æ��´Ë¶I�U´  W¡ ����´µ´µ��´«���a¶I�U´%� �:��¢³�µ´%´³���/�
ÊU�?�H�µ¡Æ�H�I��´;U uw�!ÊU��ÅM»���´��?�/�µ�����?� �����H�µ��¶I��´�� �:��¢¼��´M�U´³���?�Æ�?¢µ´D�H�I�Æ���
U º � ��ÌG�Æ¡Æ� £Q¥�¥G£ � u £A@��%� �?²U�I²N'
¢����Æ¡Æ´³²ÇÊ���ÊU�?ÅF»���¢³�µ�UÅM�U�/�F�U� ¡Æ�/�µ¢µ��¶I�I¡Æ´µ�?�/� �G�I� �3�G��ÊU���GÊ ÌI�� �¡Æ´µÊ��W²�� �?´¼��¡?>��G� ���G�I��¡Æ�/�µ�U¢FE���ÊU��Ê��
>H�I¡9´µ� �µ¢��?¶I�G¡���»3�?¢��I� ÊU�?�I»I� �j���FÊ���ÅM»I�Æ� Ã �M�U�/�µ¢µ�����U´�ÊU��ÅM»:�?´��?�/����´�¶I��´�� �:��¢¼��´�� ��¶I��´� �¡��µ�U´³´µ�U´GU
� �U¢¼ ���� �=�Ç£7¥�¥W£ � @�C�� ´G� ��´³��¡��/��²U¢³�U´³´µ² �!¶I�U´FÅ��I���µ¡ÆÊ����IÊ ÌI��´FÊ���ÅF»���´³²U´M¶I��´³���Æ¡�¶I�U´D¡Æ´³�?��¢³��»��U´M���F¶I�
H3�I¡�¶I�U´GU

[«�¿´;� �U´³�9¶�� �?�G�µ¢µ� »I�?¢³�,¢³²UÊ��UÅMÅF���H�[¡Æ�/��²�¢µ�U´³´µ² �?� Ã ´³�µ¢����µ¡��3²�´[ÊU�?�I´³�µ¡����G²U´,¶I�&ÅF����²�¢µ¡Æ�?� Ã �?�I¡�´µ�?�µ¢µ�j'
»��U´;U ,a� #gE1�UÌ!£7¥:O:O � £AO:@��*��²��µ�I¶I¡Æ²a���GÅF²�¢µ¡w>H�I��ÅF���/�&���&� Ã »:²�¢µ¡ÆÅM�U�/���?�Æ��ÅF���H� � ��¢³²vH3� Ã ¡Æ���s¶I��´&���I¶I��´
´µ�G¢ �I�I�%»I� � >H�I�%ÊU��ÅM»���´µ¡ ��� �I�I¡ � Ã ¡Æ�?�Æ�Ë¡�ÅFÅM�U¢E��²U�Ë¶3�?�G´ �B� �Q�?�F�U��E��?¡�´��?�/�9 ��?¢µ¡��U¢9�B� �?� �����%¶�� ¡Æ�GÊU¡Æ¶G�U�IÊ��
���«�B� ��¢µ¡��U�/� ���µ¡Æ����¶I��´ �6MI¢³�U´ ¶3�?�G´«�Æ��»I� �?�Ç¶I���Æ� »I� � >��G�
U^,a� #gE1�UÌ�£Q¥�¥G£ � £AO u � 	�� ÌG¡ÆÅM�U�/��¡,£7¥?¥:Z � ¦:@��$	
,a� #gE1�UÌ�£7¥�¥G£ � £AO?¦��w���/� ¢µ�QE1��¢µÅ��I�Æ² �Æ�M»I¢³��»3�
������¡����s¶I�U´%���I¶I��´%¶I�?�I´ ¶I�U´ ´³�µ¢����µ¡��3²�´a�?�G¡Æ´µ����¢µ�?»:��´&�U�
´µ� �Æ¡ÆÅM¡����?�/�¤�����G�µ�vE1��¡�´��?� Ã ÊU�?´�������� »I�Æ�?� ¶I��´�ÊU���GÊ ÌI�U´D�U´¼�¿�I��»I�Æ�?� ¶I� ´E#�ÅF² ��¢³¡Æ��»����I¢�Ê Ì3� >H�I�
ÅF����²�¢µ¡ ����U

[«� ´µ�%»I¢µ�?»:��´³�a¶�� ²��µ�I¶I¡��U¢9�I�I�a´³¡��µ�3����¡����D�I� »��U� »I�Æ�I´s��²��I²U¢µ�?�Æ�Ë���F�Æ�U´9¶I¡��Y²�¢µ�U�/�µ�U´ �?¢µ¡Æ���/� ���µ¡Æ���I´
¶I��´aÅF����²�¢µ¡ ��� Ã »����I¢µ¢³���/� 
 ��¢³� >H�I�U��ÊU���,>��G��»3�?¢ ¢���»I»:�?¢³� �F�Æ����²���ÅM²���¢³¡Æ�¤¶I��´¼��¢µ����¡��3²¤���«����¡��H�µ¢µ�j'
¶I�I¡�´��?�/�¤¶I�D»I���I´ ¶I�¿�Æ�  W¡�´µÊ��W²�� �?´¼��¡ÆÊ�¡��µ²
U[� ��´¤¶I�U� Ã � �:����´¤´³�U¢µ�?�H�¤�µ�U´³�µ²U´�»:�?�I¢ �U� �U´¼��¡�ÅF��¢ �B� ¡Æ�/��²�¢�
��
´µ�G¢ �=� �QPMÊQ�?Ê�¡���² ¶G�ÇÅ��G����¡�ÊU���GÊ ÌI� �D���µ�µ²U�H�I�U¢ �Æ��´&���I¶I��´;U

,%�?�µ¢µ� ¶I²�Å ��¢µÊ ÌI�«�W��¡Æ��¡Æ´³�U¢����Æ�"E1�?¢µÅF�?�Æ¡�´µÅM� ¶G�U´&ÅF����¢³¡ÆÊU��´ ¶I�a�µ¢��?�G´FE1�U¢¼�Ë���&Ê����I´³¡Æ´³�µ�U¢µ� ��Ê ÌG�U¢µÊ ÌG�U¢
¶�� � M���¢µ¶'�Æ��´Ë´µ�����G��¡����I´ ²��Æ²UÅM�U�/���?¡Æ¢³�U´&¶3�?�G´ Ê ÌI� >H�I��Ê����IÊ ÌI� >H�I¡_´µ��¢��DÊU���I´³¡Æ¶I²�¢µ²���Ê���ÅMÅF� �I��ÅM¡Æ�Æ¡��U�
��¢³¡Æ¶I¡�ÅF���I´µ¡����I�I���BU Â �G´µ�I¡ �����=� ²�ÊU¢³¡����G¢µ�'¶I���Æ�!Ê����/��¡����G¡���²'¶I��´ ¶I²�»I� ��ÊU�UÅM�U�/�µ´ ��� ¶I�U´FÊU���/�µ¢��?¡��H�µ�U´ �
Ê Ì3� >H�I� ¡��/���U¢KE��?ÊU����´³�I»I»���´µ²�� »3�?¢FE���¡����  [»:��¢µÅM���µ�µ¢���¶R� �:MW���U�G¡Æ¢ ¶G�U´ ¢³�U� �=��¡Æ�?�I´Á���/��¢µ�a� ��´³���Æ�W��¡Æ�?�F¶3���I´
�Æ�0H3�I¡�¶I� � ��ÊU���Æ��� � Ã ¡�´³� ���H��¶3�?�I´�� �Ç»G¢µ�UÅM¡ÆÍ�¢µ�MÊU���GÊ ÌI�"� Z  NU uA��´³���Æ�W��¡Æ�?� �����:M3�?���F´G� ����¶I²U¶G�I¡Æ¢µ�MU =i�
´µ��¢�� �?����¢µ´�»:�?´µ´µ¡?MI�Æ� ¶I��¶I² �3�I¡Æ¢��I� E��?Ê��µ�U�I¢�¶�� ��ÅF��¢¼��¡�´µ´µ��ÅF���/��ÅM�U´µ�G¢��?�/�D�Æ�F¢��?»G»:��¢¼��¶I�s�=� ²��I�U¢E��¡Æ�
��¢µ�?�I´³ÅF¡�´µ� ���=� ²��I�U¢E��¡Æ�%¡Æ�IÊ�¡Æ¶I���/���
U�[«�s»:���G¢µ¢�����¢���ÊU�U¢ �Æ�U´ÁÊU���G¢ M��U´&¶�� ���µ�µ²U�H�3���µ¡Æ���s����E1���IÊ ��¡Æ�?��¶I�«�Æ�
E1¢µ²v>H�I�U�IÊ���»����I¢Ë¶I¡��Y²�¢µ���H�µ´ËÅ��I���µ¡ÆÊ����IÊ ÌI��´&��� »:�?�I¢&¶I¡��:²U¢³�U�/��´&��#�»��U´ ¶�� �?�I¶I�U´ ¡Æ�GÊU¡Æ¶G�U�/����´;U
É �?�I´ �I�I�a¶G�U¢µ�G¡ÆÍU¢³�a² � �?»��%���%Ê��W�QPMÊU¡Æ���/� ¶�� ���µ�µ²U�H�3���µ¡Æ���F´µ��¢³ �¡Æ¢µ��¶I�aÊ�¢µ¡ ��ÍU¢³�%¶I�?�I´ �G�I�a¢³�UÊ ÌI��¢µÊ ÌI�

¶I�'ÅM¡Æ�I¡�ÅF¡�´����µ¡Æ����¶I�'�B� �?ÅF»G�Æ¡��µ�I¶I�F¶I�Ç�=� �?�I¶I�s¢�� #?���I�I²���¶3�?�G´M�G�I��MI�?�I¶I��¶I� E1¢µ²v>��G�U�IÊ���¶I���G�I²U�jU
uP� �?»G��¡�ÅF¡�´����µ¡Æ��� ´³�U¢µ�!¢³²Q�?��¡Æ´µ²��s�H�IÅF²�¢µ¡?>��G�UÅM�U�/� »I�?¢¿¢��?»G»:��¢¼� � >H�I���w>H�I��´ »3�?¢µ�?ÅMÍ���¢³�U´D»IÌ7#�´µ¡?>��G�U´
¶I² �3�I¡Æ´³´��?�/�F� � ´³�µ¢µ�IÊ ���I¢³�
	 »I¢³¡Æ�IÊ�¡Æ»3�?���UÅM�U�/�¿���U´D²U»3��¡Æ´µ´³�U�I¢³´F¶G�U´MÊU���IÊ ÌG�U´;U u_�'�I��Å MI¢³�'¶I���µ¢��Q ��?� Ã
�Æ¡�²U´ � ÊU����#W»���¶�� ��»G�µ¡ÆÅM¡Æ´µ����¡����Ç��´³�¤��´µ´µ� * ¢µ��´³�µ¢µ�U¡��/� U [«��»��U�W� ÊU¡ ���U¢%ÊU��»:���I¶3�?�/�I,%¡�ÊU���Æ�?´ ' � �I�Æ��¡Æ��¢µÅM�
£7¥�¥ Z � £7¥G£ �Á� �`%Ç� �H¢µ¡Æ´¤£7¥ O:J � £ JG£��j>H�I¡ ���/��ÅM���/��¢³²F�Æ���I²�ÊU��´µ´µ¡ ��²F¶I�0E���¡Æ¢µ�D�I�G� ��»G�µ¡ÆÅM¡Æ´µ����¡�����´µ�?�I´
ÊU�?�H�µ¢��?¡��/���U´Ë»����I¢&���U´Ë¶I���I�G²U�U´ »IÌ7#�´µ¡?>��G�U´ ´µ¡_�B� ���s ����G�%�:MG�����I¡Æ¢&¶G�U´Ë´µ�����G��¡����I´&¢³²Q�?��¡Æ´³�µ�U´GU
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!w ��?�/�D¶I�F��¢���¡�����¢����U´�»G¢µ�:MI��ÍUÅM�U´�¶G��»I¢µ�?»3�
�/���µ¡Æ����¶�� ���I¶I��´�	[Ê���ÅFÅM�U���U���I´�»3�?¢�»I¢³²UÊ�¡Æ´µ��¢ MI¢³¡ÆÍ�'
 ���ÅF���/�a����Ê���ÅM»:��¢¼����ÅF���H�Ë¶X#W�I�?ÅF¡?>H�I�¤¶I�U´%Å ���µ²U¢³¡ �?� Ã �G�µ¡Æ�Æ¡�´µ²�´;U � �I��Ê����IÊ ÌI���U´¼�aÊ����I´³�µ¡��µ�I²U�¤¶�� �I�
ÅF����²�¢µ¡ ���  �¡Æ´µÊ��W²�� �?´¼��¡?>��G�a��¢¼��ÌI�?�µ¢µ��»��«¶I�?�H�Ë���U´ ¶G¡Æ¢µ��Ê��µ¡Æ���I´ ¶I� ´E#�ÅM²���¢³¡Æ�«´³���/� ��»I¢µ¡���¢µ¡S>H�I�U��ÊU���,>��G�U´
»3�?¢ ¢��?»I»���¢¼�&�?��»G� �?��¶G�U´&ÊU�?�IÊ ÌI�U´GU ,%�?�µ���I´ � ¯ 	 § 	��  �Æ�%¢µ�U»�ÍU¢³�T���Æ� M3�?�\¶I� � ��´³�µ¢µ�IÊ ���I¢³� ��� � . 	 �
	��  Á�Æ�
¢µ��»:Í�¢µ�¤�3���µ�I¢µ���*¶I�¤� ��Ê����IÊ ÌI��	!>��G���=� �?�s´µ�I»I»���´³��¡��I¶I²U»��U�G¶3�?�/�Ë¶I�¤� � E1¢³² >H�I�U�GÊU�
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����� ´µ�?�H� �Æ��´9Ê���ÅM»:��´µ�?�/����´ ¶I�M���U�G´µ�U�G¢ ¶I�U´ÁÊU���/�µ¢��?¡��H�µ�U´9��� ����� ÊU���Æ���U´9¶I�F�µ�U�I´³�U�I¢Á¶I�U´Á¶I²vE1��¢³Å �=��¡Æ�?�I´;U
u_�U´ � ��� ´³���/��¶I�U´<��¢����I¶I�U�G¢µ´'ÊU��ÅM»I��� Ã �U´'¶I²�»:���I¶3�?�/�Ç¶I� � � »I�I��´����µ¡Æ���"!�¶3�?�G´���� ÊQ�?´.��²��I²U¢µ�?�BU
� �I�U�?>H�I�U´Ë� Ã ��ÅF»I���U´Ë¶I��ÊU��ÅM»���¢³�µ�UÅM�U�/��´  �¡Æ´³ÊU��²U�Æ�?´³�µ¡w>H�I�U´&´³���/� ¶I���I�I²�´%�������I�I� Ã �jU

=i�>��´³� »G¢µ²vE1²�¢�� MG�Æ��¶I��»���´µ��¢a����»I¢³�:MI��ÍUÅM�&�����:M3�?�_¶I�?�I´«����¢³�U»�ÍU¢µ�$#
%'&)(*&)+-, �������U´aÊ���ÅM»:��´µ�?�/����´
� ��� ���U�/�µ�U´ ¶I�U´Ë ���Ê������I¢µ´%¶�� ���I¶I��´%´³���/�aÊ����I´³���?�/����´;U!=i� E��?�G�Ë� �:�UÊ ���I��¢%�G��Ê Ì3�?�M���UÅM�U�/� ¶I� M3�?´µ�¤´³�I¢
�Æ�&�µ�U�I´³�U�I¢Á¶I�U´9ÊU���vPMÊU¡��U�/��´Á¶�� ²U� ��´³��¡�ÊU¡ ��²
U�[ �F¢µ��»:Í�¢µ� � ./. � . �  ,»I�?¢Á¢µ�?»I»���¢³� � � ¯'. § . �  [»3�?¢9´��¤ÅF����¢³¡ÆÊU�
¶I�¤»3�?´³´��
�?� >H�I¡A´G� ²�ÊU¢µ¡ �
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u_�U´¤ÊU�?�Æ���I�G�U´ ¶I�D� ��ÅF���µ¢µ¡ÆÊ���´³���/��Ê����I´¼��¡��µ�I²U��´¤¶I�U´  ���Ê��µ�U�I¢³´6#71/&829&�3:,NU`uw��ÅF���µ¢µ¡ÆÊ���¶I�D»3�?´³´��
�?�¿¶I�
� ./. � . �  ���� ¯'. § . �  ��´³�%´µ¡ÆÅM»I���UÅM�U�/� 0<;�= � 0?> U

uA� E1��¢µÅ��I�Æ� ¶I�«Ê Ì3��� ���UÅM�U�/�&¶G�IM3�?´³�«¶�� �I�������I´µ���I¢ »��U¢µÅM��� ¶I�a�µ¢µ���G ?�U¢ ���U´ÁÊU���vPMÊU¡��U�/��´&¶�� ²U�Æ�?´ '
��¡�ÊU¡ ��²«¶3���I´Ë� �5M3�?´³� � ¯ 	 § 	��  NU3,%�?�I´ �7 ?���I´
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���5� @����B�C ´µ���/�%�Æ��´ Ê��W�?¢µ¶I���G�I²U��´a¶3�?�G´%�Æ� MI�?´µ�)� ¯ 	 § 	 �  &� �K� DJFLG�H ÊU�U���Æ��´ ¶I�?�I´a�Æ�5M3�?´µ� � . 	 �
	��  �U ,%�?�I´
»3�?¢³�Æ��¢µ���I´&¡��I¶I¡��Y²�¢µ�UÅMÅM�U�/�&¶I�¤ÊU�?ÅF»���´����H�µ�D£��?� Ã 	 u ��� # 	!@¿��� * U
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uP� ���G¶I�¤� Ã ÊU¡ � ���µ¢µ¡ÆÊ��¤�M�G�� ?�UÊ��µ�U�I¢ ¶I²�»I� �?Ê��UÅM�U�/� ¶I�'��#W»��
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U ¦& 
���%�?¢³¢µ¡  ��¤´µ�I¢ �Æ� Å��I���µ¡ÆÊU�?�IÊ ÌI� �U�Ç»I¢µ�7 ?�U�3�?�GÊU��¶R� �I�ÇÅF¡��Æ¡��U�s�?ÅM���/� � Z  >H�I¡_��´³�%´µ��¡ �& �¡Æ´µÊ��W²�� �?´¼��¡?>��G�
´µ�?¡�� ÊU�?�I´³�µ¡����G²%¶I�MÅ 
UÅM�NH3�I¡Æ¶G�c>H�I�%�Æ�&ÅM¡Æ��¡Æ�U���7 ��?�=U�uA��¶G¡Æ¢µ��Ê��µ¡Æ���D¶I�M ��UÊ �����I¢Á¶R� ���G¶I� �Ç���9�B� �?ÅM»I�Æ¡ '
���G¶I� � � 	�>H�I¡\¶I² �3�I¡�´µ´µ���/� Ê���ÅF»G�ÆÍ��µ�UÅM�U�/� �B� ���I¶G� ¡��IÊU¡�¶I�U�/�µ�
	/´µ�?�H�Á¶I��´9¶G���I�I²��U´ ¶G�F»I¢³�:MI��ÍUÅM�
U É ���I´
�Æ� ÊQ��´  �¡Æ´µÊ��W²�� �?´¼��¡?>��G�%¡�´µ�?�µ¢µ��»��
	HÊU� �µ�µ�«���I¶I�%¡Æ�IÊ�¡Æ¶I���/���a»��U�W� 
��µ¢µ�«����� ��¡ ���I¶G¡Æ�3�?���
	�Ê
� �U´³� ��¶I¡Æ¢³� � � � �
��¶I�¿Å 
UÅM�U´«¶G¡Æ¢µ��Ê��µ¡Æ���I´�	:�?����¢����I´³ ?�U¢µ´³� � � � ��� �	»��U¢µ»��U�G¶I¡ÆÊ��I� �?¡�¢µ��´  ´³�I¡� ��?�/� �Æ� »���� �?¢³¡Æ´µ����¡����'¶I�� � U u_�U´M¢µ�U�Æ����¡����I´�¶G�ÇÊ����/��¡Æ�H�I¡ ��²s¶I�	 ���Ê��µ�U�I¢F¶I²U»I�Æ�?ÊU��ÅF���/�F� �M¶I�� ?�UÊ ���U�G¢ ÊU�?�H�µ¢��?¡��/����� Ê Ì3� >H�I�
¡Æ�/�µ�U¢FE���ÊU��¡ÆÅM»���´µ���H� >H�I�	�Æ��´µ�����G��¡����$¶3�?�I´ �Æ� ´³��¢³�IÊ��µ�I¢µ�	´³��¡�� Ê���ÅM»:��´³²U�	¶�� �I�I�	´µ�G»:��¢µ»���´µ¡ ��¡Æ�?�
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U
!u�B� ¡Æ�/����¢FE��?Ê�� Z �W£ � �¿´³���Æ�G�µ¡Æ���s��´³�

� � ���"� � # �� � �� �¼£ UGC J  

��� �¿�I�I�¤¶I¡�´³���?�IÊU�¤¶�¶3�?�I´Ë���IH3�I¡Æ¶G�

� � 	��"� � 	 �EB & ��� � ����� �¼£ UGC��  

uP� ���G¶I�¤¡Æ�IÊ�¡Æ¶I���H�µ�¤�U´³� ��� #(� , � 	��"� � # �� � �� 	 � 
 �& � � �¼£ UGC O  

��� �=� ���G¶I� ¢µ²QH3²UÊ ÌI¡�� ��� #�� , � ���"� � # �� � �� 	 � 
 �& � � �¼£ UGC?¥  

�^� ¡Æ�/��²�¢µ�U´³´µ��¢ �s� �F´µ�����G��¡���� �s�I�I�¿¶I¡�´³� ���IÊU�D¶ »:��¢µÅM��� ¶R� ²��Æ¡ÆÅM¡Æ�G�U¢a���U´ »IÌG²U�I��ÅMÍU�G�U´¤¶I�DÊU���GÊ ÌI�
�Æ¡�ÅF¡ ���D�?�! ���¡�´µ¡��3�
���M¶I� �Æ� E1¢³���/��¡ÆÍ�¢µ�F�Q ��UÊs���FÊ���ÅM»:��´³¡��µ�M� ��¶I� ÊU���IÊ��U�/��¢³�U¢��=� ² ���I¶G� ´µ�G¢�� ��»3�?¢¼��¡Æ�
¢µ²��U���Æ�UÅM�U�/�Ë¢µ��#?���I�I²��
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u_�U´ ² >H�3���µ¡Æ���I´&¶G� MI�?´µ��´µ���/� ÅF�?¡Æ�/�����3�?�/�

� #��� � ��� � # �� � �¼£ UBJ:Z  
>H�I¡a�µ¢��?¶I�G¡��s�Æ��¢µ��� ���µ¡Æ����� Ã ¡Æ´³���?�/�'�U�/��¢³� � ��»I¢³�UÅM¡ÆÍ�¢µ��Ê����IÊ ÌI� ²U�Æ�?´³�µ¡w>H�I� � �s� � ´³���Æ�G�µ¡Æ����¶3�?�I´s�Æ�
¶I��¢µ�I¡�ÍU¢µ�¤Ê����IÊ ÌI��¶I��ÊU��ÅM»:�?´µ¡��µ�«ÊU�?ÅFÅM� ¶3�?�I´Ë�Æ��´µ�UÊ ��¡����Ç»G¢µ²UÊ�²U¶I���/���
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��¢µ�?¶I�I¡ � �Æ��ÊU���G¶I¡��µ¡Æ���F¶�� ¡��/���U¢KE��?ÊU�"H3�I¡Æ¶G�«Å��I� ��¡ÆÊ����IÊ ÌI�%´µ�I¢&�Æ��»I¢³�UÅM¡ÆÍ�¢µ�«Ê����IÊ ÌI�jU6uA��Å ���µ¢µ¡�ÊU� �  �U´¼�ÊU�?�I´³�µ¢µ�I¡ ��� �Ç»3�?¢¼��¡�¢ ¶I�U´�² >H�3���µ¡Æ���I´�¶I�MÊU���/�µ¡Æ�H�I¡��µ²FÊ���ÅMÅF�¿»I¢³²UÊ�²U¶I��ÅFÅM�U�/� U u_�U´ � �� & '��������´µ�?�H� ���U´[Ê��W�QPMÊU¡Æ���/��´ ¶I�&�B� ���I¶G� ¡Æ�IÊ�¡Æ¶I���/��� � � � �� &��	�
���
�«�Æ��´[ÊU���vPMÊU¡��U�/��´,¶G�&�B� ���I¶I� ¢³²vH3²�Ê ÌI¡Æ�jUgu_�
ÊQ���ÆÊU�G��´³� »����I¢³´µ�I¡ �ÄÊ���ÅFÅM�9»:���G¢>�I��ÅF¡��Æ¡��U���?ÅM���/�>²�� �?´¼��¡?>��G�
U uw� ´µ�����G��¡����¤´;� �:MG�µ¡Æ�U�/�Ä»3�?¢w¢µ²U´³���Æ�W��¡Æ�?�
¶�� �I��´E#�´³�µÍUÅM� J Ã JMU
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%��?¡��H�µ�U�3���H� >H�I�M� �'´µ�����G��¡���� �Ç² ��²M¶I²��µ�U¢µÅM¡Æ�G²U�D�U�!�����G��»���¡Æ�/��¡Æ� E��?�G��¶I² �I�I¡Æ¢��I�!ÊU���vPMÊU¡��U�/�

¶�� ���µ�µ²U�H�3���µ¡Æ���s¶G�U´³�µ¡Æ�I² ��ÊU�?¢���Ê���²�¢µ¡�´µ�U¢&�Æ��»I¢³��»:�?¢³��¡�����¶I� �=� �?�I¶I�«¡��IÊU¡�¶I�U�/����>��G� �B� ���s¢µ� ��¢µ�?�G �� ¶3���I´
�Æ�IHI�I¡Æ¶I�jU
É ��Å �?�G¡ÆÍU¢³�L��²��I²U¢µ�?�Æ� ��� ÊU���vPMÊU¡��U�/� ¶�� �=�µ��²��H�3����¡�����´µ�U¢µ�M¶G���I�I²¤»3�?¢

# � > ' ��� J�� � � #�� , �¼£ UBJ:@  
�Q ���Ê�� E��?Ê��µ�U�I¢Ë¶I� ��¢µ�?�I´³ÅF¡�´µ´µ¡���� >H��� ¡Æ�)E��?�W�%ÅF�?¡��H�µ�U�3���H� ¶I² �3�G¡Æ¢;U

�%�I�¤»I¢³�UÅM¡ÆÍ�¢µ� »���´µ´³¡wMI¡��Æ¡��µ²a��´³�
� � � ��� # � , � �! � � � # � , � � �¼£ UBJ?¦& 

��� ��� # � ,«�U´¼���Æ�  �¡�����´µ´³�F¶I� H3�I¡�¶I�%�s�B� ¡Æ�/����¢FE��?Ê��¿�U�/��¢³�D�Æ�¿´³�µ¢����µ¡��3²¿� ���Æ�¿ÅM¡Æ�Æ¡��U� �Q ��?�Ä���?�I¶I¡�´L>H�I�� # � ,A�U´³�Ä�Æ�9¶I²U»G� �?Ê��UÅM�U�/�[¶3���I´Ä�Æ�%»I¢³�UÅM¡ÆÍU¢³�ÁÊ����IÊ ÌI���%�B� ¡Æ�/�µ�U¢FE���ÊU�Á�7 ?�UÊ ���ÁÅM¡Æ��¡Æ������ÅF���/�;U ��¢µ�?»I»���¢³�
�U�/�µ¢µ�a�Æ� ´µ��¢¼��¡Æ�Ë� � �=� ���H�µ¢µ²��a¶I�F´E#�´³�µÍUÅM�a¶I² �3�I¡��9��� ���?¡Æ�F�?»I»���¢³�µ²Ë»3�?¢9� � ´³�µ¢µ�IÊ ���I¢³�
UM� ���µ�µ�a¶I² �3�I¡ ��¡Æ�?�
�U´¼� ¡��/��²U¢³�U´³´��?�/���%¶3�?�I´ ��� ÊU�?´9���F���U´ ¶I²�»I� �?Ê��UÅM�U�/��´9´µ�?�H�9¡�ÅF»���´µ²�´ ´µ�I¢9�B� ¡Æ�/����¢FE��?Ê�� Z �W£ U�[ �F»:�?�I¢µ¢µ�?¡��
�?�I´³´µ¡�¶I���I�G�U¢9�I�I�«���G��¢³�%¶I² �3�I¡ ��¡Æ�?�0E1���G¶I²U�%´µ�I¢9�Æ� ¢��?»G»:��¢¼�9¶I�U´Á� �:��¢³�µ´Á´G� � Ã ��¢ �U�?�/��´&´µ�G¢Á���U´9ÊU���IÊ ÌG�U´
� Ã �µ¢µÍUÅM�U´GU
É �?�I´ �Æ�ËÊQ�?´Á��� �=� �?�I¶I� ¡Æ�IÊ�¡Æ¶I���H�µ�a��´³�  ?²U¢³¡�� � MI�Æ��ÅF���H�9�Æ��¶I���G�I²U�%¶I��»I¢³�:MI�ÆÍ�ÅF�Ë¡���»��U�W� 
 ��¢µ�%»I�Æ�G´

¡Æ�/�µ²U¢µ��´µ´µ�?�/�a¶�� ²��µ�I¶I¡��U¢&� �¿»I¢³��»3�
������¡����s¶I�¤�B� ²U�I��¢���¡��«¶3�?�G´%�Æ��´³��¢³�IÊ��µ�I¢µ�jU
uP� ²��I�U¢E��¡Æ���µ¢��Q ���¢µ´����H���I�I�¿´³�I¢FE���ÊU�D�I�I¡ ��²�»��U�I¶I�?�/���G�!¡��/���U¢¼ ��?�Æ����¶I���µ�UÅM»I´ �I�I¡ ��²¿�U´¼�¤ÅF��´µ�I¢³²

»����I¢&�Æ��´Ë´µ����¡Æ¶I��´&²U� ��´³��¡?>H�I�U´&»3��¢ ���« ���Ê������I¢ ¶I� ± ��#��H�µ¡Æ� �M¶I² �3�I¡A»3�?¢

� � # 6 , � > � 	 # ��� � , � 	 # 3 5 �3 6 , �¼£ UBJ�C  
�1 ?��¡Æ¢ É ¡Æ�U�G�Æ�U´µ�?¡Æ�/� £Q¥/��¦ � C�¥��  NU ± �?�I¢Ë�I�I�¤���I¶I� ¶G��»G�I�Æ´µ����¡���� ! ���'´;� ¡Æ�/��²�¢µ�U´³´µ� �D�Æ��ÅF��#?�U�I�I�¤¶I� ±
´µ�G¢ �G�I�¤»:²�¢µ¡Æ��¶I� ´³��¡��
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� � � 8 !� # > � � ��B)C 5 B�/ C 5 �� � � ����
B)C 5 �B�/ C 5 � , �¼£ UBJ:O  
u_�U´&¶I��� Ã ���G��¢³�U´ ����¢µÅM�U´ Ê����/��¡��U�I�I���/�Ë�I��E��?Ê��µ�U�I¢ 	 � � � � ��� 	 ; � � � � ��� ´µ���/�Ë¶I���GÊ«¶I� ÅM�(#?�U�I�G� ���G�Æ�Æ�
´µ�G¢ �G�I�¤»:²�¢µ¡Æ��¶I�jU
É �?�I´ �Æ� ÊU�?´Ë¶�� �I�I�¤´µ�I»��U¢³»:�?´µ¡��µ¡Æ���'¶�� ���I¶G�U´

� � 	�D � � � D 	 � ��
 � � � ;������ �¼£ UBJ�¥  

� � � ! � #7� ���
B)C 	�D / F � � : DB " DC : � F� 	 ���;
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��� � � � ��� � � � , �¼£ U � Z  
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UA¶I²�´µ¡ ���I�D�Æ�¿Ê���ÅF»G�Æ� Ã �DÊU�?���³� ���I²jU2uA�DÊU�?�ÆÊ��I�[¶I� � 	 ¶I���I�G�F��� H3� Ã ¶I�D»I�I¡�´µ´µ�?�IÊU�D �²�ÌI¡ÆÊ��I�Æ²D»3��¢�B� ���I¶G��¡��IÊU¡�¶I�U�/�µ��� �%�µ¢��Q ���¢µ´µ�?�/�«�I�I���I�I¡ ��²¤¶I��´µ�I¢KE��?ÊU��»3�?¢µ�?�Æ��ÍU��� �?� Ã Ê����IÊ ÌI��´;U É �?�I´ �Æ�¤ÊQ�?´ �����Æ��´
ÊU�?ÅF»���´����H�µ�U´!" $ � � " & ¶I�M ��UÊ �����I¢ ¶�� ���I¶I� ¡Æ�GÊU¡Æ¶G�U�/� ´³���/� ¢³²U���Æ´9���F»��U�W� ¢³�UÅF�?¢ >H�I��¢ >H�I�%�Æ�& ���Ê������I¢
¶I� ± ��#��/��¡�� �Ç�G�M¶G²U»��U�I¶��?�Æ�?¢µ´L>H�I�D¶I� * U`u_�¿»I¢³�:MI�ÆÍ�ÅF�¿��´³��¡Æ�/ ��?¢³¡ �?�/� ¶3���I´¤�I�I�¿��¢µ�?�I´µ�Æ����¡�����»3��¢�I�' ���Ê������I¢ »3�?¢����Æ�ÆÍ��Æ�a�?� Ã Ê����IÊ ÌI��´a¶I�¤ÅF����²�¢µ¡ ��� Ã U

[«��»��U�W�Ë�U´µ´µ� #��U¢%¶I� ¶I² �3�I¡Æ¢&�G�I�T��¢����I¶I�U�G¢%���3�?�Æ�
���I�a¶I�?�I´Ë�Æ��HI�I¡Æ¶I�jU6uA�¿»I�I¡Æ´³´��?�GÊU� ¶I��´ E1�?¢µÊU��´
� Ã �µ²U¢µ¡��U�I¢³�U´%�
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	�� � � ��� 6�� # � , @ ��� � � � ����� �U´¼�«�Æ�»3�?¢¼��¡��,¶I���µ�U�I´³�U�I¢w¶I��´>� �Y��¢¼��´A¡Æ�/�µ²U¢µ¡��U�I¢³´A»I¢µ�7 ����3�?�/�>¶I�U´A����¢µÅM�U´A¶I�  W¡�´µÊ���´µ¡ ��²,��� ��� � � '� # 3 � �3 � � � 3 � �3 � � ,u_� HI� Ã ¶�� ²U�I��¢���¡�� �¿�µ¢��Q ���¢µ´ �I�I��´µ�I¢KE��?ÊU�¤��´³� ¶I² �I�I¡A»3�?¢&�Æ�« ?�UÊ ���U�G¢
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uA�M»I¢³�U´³´µ¡Æ�?��² � �?�/� ¶I���G�I²U��»3�?¢
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[«�Ç»��U�G�%�?����¢µ´ ¶I² �3�G¡Æ¢Ë�I���I���G ?�Q�?� E��?Ê��µ�U�I¢Ë¶I� �µ¢��?�I´³ÅF¡�´µ´³¡Æ���

� � � � �	 �
� � 	 � �¼£ U � J  

=i� ¢µ��»I¢µ²�´µ���H�µ����� ¢��?»I»���¢¼�'�U�/��¢³�����U´ H3� Ã ¶R� ²��I�U¢E��¡Æ� �U�/�µ¢��?�/�Ç����´µ��¢¼� �?�/��´µ�G¢��G�I� ´µ�UÊ ��¡����"�G�I¡��µ²
»3�?¢µ�?�Æ��ÍU���«�?� Ã ÊU���IÊ ÌG�U´ ��� ´µ��¢��M�?¶I��»G�µ²¤»:���G¢&�Æ�U´Ë� Ã ��ÅF»G�Æ�U´Ë¶I��Ê Ì3�?»G¡���¢³� ´µ�I¡  ��?�/� U
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uP� ���I´µ��Å MI�Æ�a¶I�U´ ÊU�?�ÆÊ��I�Æ´9»I¢³²UÊU²�¶I�U�/�µ´Ë��²��µ²«»I¢µ�
��¢��?ÅMÅM² ´³�I¢ �G�I�«´³������¡���� ¶G�a��¢µ�7 ��?¡��\�I�I¡ Ã U>,%�?�I´
»I¢³²U´µ���/�����I´ ¡ÆÊ�¡)>H�I���w>H�I�U´Ë¢³²U´µ�G��� �=��´&»����I¢&¡Æ���Æ�I´¼��¢³�U¢ ���U´ ��#�»��U´Ë¶I�¤ÊU�?ÅF»���¢³�µ�UÅM�U�/��´ �:MG�����H�I´Ë»:���G¢&�I�
´³�µ¢����µ¡��3²jU
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,%���G´_ÊU��ÅMÅF���IÊU��¢µ���G´_»3�?¢_�Æ�ÄÊQ�?´_¶I�,»G� � >H�I��´wÊ����I´¼��¡��µ�I²U��´_¶I� Å �=��²U¢³¡ �?� Ã ¡�´µ�?�µ¢µ��»��U´GU�� ��´w� Ã �UÅM»I�Æ��´

»��U¢µÅM���³�����H� ¶I�«ÅM���/��¢³�U¢9�B� ¡Æ�,H3�G�U�IÊ��a¶I��´ ¶I¡��:²U¢³�U�/��´Á»3�?¢µ�?ÅFÍ ��¢³�U´ ¶G��ÅF��¶IÍ��Æ�Ë¶3�?�I´ ¶I�U´ ÊU�?´ ´³¡ÆÅM»I�Æ��´;U
u_�U´Ë»I¢³��»I¢µ¡�²��µ²U´Ë¶I�U´ËÅF����²�¢µ¡Æ�?� Ã �W��¡Æ��¡Æ´³²U´ ´³���/�%¡��I¶I¡?>��G²U´Ë¶3�?�I´Ë���«� � MI���Q�?�sÊ�¡$' ¶I�U´³´µ���I´GU
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É �?�I´ �I�s»I¢µ��ÅF¡��U¢9� Ã �UÅM»I���a�Æ�%´³�µ¢����µ¡��3² �U´¼�&ÊU���G´³��¡ ���I²%¶�� �I�I�«Ê����IÊ ÌI� ¶I� ± �_��¶I�%¦ UBOMÊ�Åm´³�I¡� �¡�´
¶�� �I�I�ËÊU�?�IÊ ÌI�Ë¶�� �?ÊU¡��U¢[¶I� u ÅMÅ.U:u_�&ÅF¡��Æ¡��U����ÅF���/�Ä�U´³�9¶I�&�=� ��ÊU¡Æ��¢Ä� � �Æ�nH3�G¡Æ¶I� ��´³�9¶I�&�=� �U�?�¿¶I�&ÅF�?´µ´³�
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 � U)uA��´ ÊU���vPMÊU¡��U�/��´a¶I�
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UYu_�U�I¢³´a ��?�Æ���I¢µ´a� Ã �?Ê��µ�U´ ���/� »��U� ¶R� ¡��,H3�I���IÊU�¿´³�I¢«�Æ��´«ÊQ���ÆÊU�G�Æ´a»����I¢a�I�
H3�I¡�¶I� E���¡wMI���UÅM�U�/�¤ W¡�´ >H�I��� Ã U uP� �?�I¶I� ¡��IÊU¡�¶I�U�/�µ� �U´¼������� ��¡ ���I¶I¡��3�?���������Æ�U´�ÊU���G¢ M��U´�¶R� ���³��²����I����¡����
�U� E1���IÊ ��¡����'¶I�¤� � E1¢µ²v>H�I�U�IÊ���´³���/�%�µ¢��?Ê�²U��´ »����I¢&¶G�U´ ¡Æ�IÊ�¡Æ¶I���IÊU��´ ¶G� � � 	 � � � � � � � � Uu_�U´�¶I¡��Y²�¢µ���H�µ�U´�Ê����I¢FM:��´�ÅF�?�H�µ¢µ���H� ¶I�U´ * ���I��´�¶I� E1�?¢³���Ç���³��²U�H�3�=��¡Æ�?���U�/��¢³�UÊ����I»�²U�U´s»I�?¢ ¶I��´E1�U� 
���¢³�U´M�����=� �?�I¶I�s¡Æ�GÊU¡Æ¶G�U�/���'�U´¼� »��U� ¡Æ�,HI�I�U�IÊ�²U��»3�?¢D�Æ�'Å��G����¡�ÊU���GÊ ÌI�s���F´µ��ÊU��ÅM»���¢³�µ�sÊU��ÅMÅF�
´;� ¡Æ�,�R� ² � �?¡ ��»3��´�»I¢³²U´³�U�/� U uP� ��¢³¶I¢µ�M¶I����¢����I¶I�U�G¢�¶I�F�B� ¡Æ�/����¢³ ��?���Æ�����H�µ¢µ�M�Æ��´�ÅM¡Æ�I¡�Å �F�U´³��¶I���I�G²F»3��¢
� � E1¢µ²v>H�I�U�IÊ��s»:�?�I¢��Æ� >H�I�U���Æ�D�B� ²U»I�?¡Æ´³´µ�U�G¢�¶I��Å��I���µ¡ÆÊ����IÊ ÌI�M�U´¼��²;���?�Æ� �Ç�Æ�Ç¶I��ÅF¡ 'i�Æ�?� ���I���I¢ ¶�� ���I¶I��	
 ��?¡Æ¢ �3�?�I¢µ� u U £ U^uP� ���µ�µ²U�H�3���µ¡Æ������´³�DÊU�?�ÆÊ��I�Æ²��'���I�I�'¶I¡�´³� ���IÊU�s¶I�s�G��ÅMÍ��µ¢µ��¶I�?�I´D�Æ� HI�I¡Æ¶I� »:���G¢
´µ�G»I»I¢µ¡�ÅF��¢_�Æ��´*� �:���µ´w¶G�9Ê����IÊ ÌI� ��¡ÆÅM¡����>�?�  ��?¡Æ´µ¡��3�
���Ä¶I� �B� ¡Æ�/����¢FE��?Ê�� H3�I¡�¶I��' ´µ����¡Æ¶I�jU �a� �U´¼�Ä�Æ� ¶I¡��:²U¢³�U�IÊ��
¶�� ¡ÆÅM»:²�¶3�?�IÊ��&�U�/��¢³�Ë�Æ�NH3�I¡�¶I�Ë��� ���&ÅF¡��Æ¡Æ���¿�?ÅM���/�^>H�I¡ � Ã � � �a ��?�Æ���I¢,¶I�Ë�B� ���³��²U�H�3�=��¡Æ�?�¿�?� Ã ÅM¡Æ�G¡ÆÅF�MU
[«�¿»:���G�9�?�I´³´µ¡I¢³�UÅF�?¢ >H�I��¢[¶I��´,»I¡ÆÊ�´Ä��¢³ÍU´,²��µ¢µ��¡ ��´>´µ�I¢,���U´[Ê����I¢ M��U´,»����I¢Ä�Æ�U´F>H�I�U���Æ�U´Ä�Æ�Á ?�UÊ ���U�G¢9¶R� ���G¶I�
��� �U´¼�Ë»3�?´���¡��IÊU¡�¶I�U�GÊU�a�G��¢µÅF�?�Æ�jUX� ���Ë� �:��� �U´³� ¶I�����I�sÊ����I»I�Æ�
���a���/��¢µ�a�Æ�U´ ���I¶I��´ ¶I�«Ê���ÅF»G¢µ�U´³´µ¡����
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»I���I´¿¡ÆÅM»:�?¢³� ���H�µ�
	w ���¡�¢ �3���I¢³� u U u UP�a� ��´³�M¶I��� �Æ��»I�Æ�G´ E1�?¢³���s¶G¡��:²U¢µ���IÊU�'¶�� ¡ÆÅM»�²U¶3�?�GÊU�s�U�/�µ¢µ�'�Æ��´
ÅM¡Æ�Æ¡��U� Ã >H�I��¶3���I´a����ÊU�?´a»G¢µ²UÊ�²U¶I���/� U u_�U´Ë��¢³��¡Æ´ ÊU�?�I¢ M��U´%ÊU��¢³¢µ�U´³»:�?�I¶I�U�/�¤��� Ã Å 
�ÅF��´%�?¢µ¡Æ���/� ���µ¡Æ���I´
>H�I��»I¢µ²�ÊU²U¶G�UÅMÅF���H�;U

uA� �3���I¢³� u UB@�ÅM���/��¢³�F�=� ���³��²����I����¡�������� E1���IÊ ��¡Æ�?��¶I�F� � E1¢³² >H�I���IÊU����� ���µ¢��Q ���¢µ´³²U�s¶�� �I� Å��G¢
�U�8M�²��µ��� ´µ²�»3�?¢µ�?�/�'¶I�U� Ã ÅM¡Æ�Æ¡��U� Ã ��²U¢µ¡��U�I´ »:���G¢ ¦ ²�»3�?¡Æ´³´µ���I¢µ´s¶I¡��Y²�¢µ���H�µ�U´GU2!yÌ3�?�W��� E1¢³² >H�I�U�GÊU�
�B� ²U»I�?¡Æ´³´µ�U�G¢¿�U´³�D´³�,PM´��?�/�µ�Ç»����I¢D� M����G�µ¡Æ¢ � �G�I� E1��¢³�µ�s���µ�µ²U�H�3���µ¡Æ���RU É �?�I´¿���sÊQ�?´¿¶R� �I��Å��I¢���¢µÍ�´
²U»I�?¡Æ´ ��� � MI´µ��¢³ ��M�I� »IÌI²��I��ÅMÍU�I�¿¶G�M¢³²U´³���3�?�IÊ�� >��R� �I�G� E���¡wMI���� �¡Æ´³ÊU��²U� ��´³��¡�ÊU¡ ��²�»��U�W�¤²U�Æ¡�ÅF¡��I�U¢GU !
M3�?´³´µ� E1¢µ²v>��G�U�IÊ������U´ËÅ��I¢³´&²U»3�?¡�´ �?ÅF²��Æ¡���¢µ���H� �B� ���µ�µ²U�H�3���µ¡Æ���RU

[«���µ�U´³�µ�'Å �?¡��/���U�I�?�/�D�B� ¡Æ�,H3�G�U�IÊ��s¶I�'� ���3���µ�I¢µ�'¶I�'�=� ���G¶I�s�U��»I¢µ���3�?�/�M�I�I�'���I¶G��¡��IÊU¡�¶I�U�/�µ�
��¢µ�?�I´¼ ��U¢³´µ�jU ± ���I¢¤�I�I�D¡Æ�GÊU¡Æ¶G�U�IÊ��M¶G� � � ¡��m# �'¢µ²vHI� Ã ¡Æ��� ����� �?���
	Y�=� �?�I¶I�¿��¢µ�?�I´µÅM¡Æ´³�¿¶3�?�I´¤��� H3�I¡Æ¶G�
�U´¼�&���³��²����G²U�«¶�� �I� E���Ê������I¢ ´³�I»�²U¢µ¡��U�I¢ � J:Z�¶ 
�� � ��� �?»I»3��¢��?¡ �Á»I�?´ ´³�I¢ ���_��¢µ�?»IÌI¡?>H�I�
U>!a�F¶I�U� ��¶�� �I�
�?� �?�Æ����¡ÆÅM¡����¤¶I��´¤���I¶I��´�´³���/� ��¢µ�?�I´µÅM¡Æ´³�U´¤�?�\HI�I¡Æ¶I�D�Q ?�UÊD�I�I�¿ ��?¢µ¡Æ����¡�������� E1¢µ² >H�I���IÊU�M´µ��Å MI�Æ� MI�Æ�
�?� Ã ÊQ��´«»I¢µ²�ÊU²�¶I�U�/��´ � � �I�I��¡Æ�/�����I´µ¡ ��²�¶R� �?�W� �?�/� »I���I´a�?¢��?�I¶G� >H�I�¿�B� ���I¶G���U´¼� ¢���´��?�/����	: ?��¡Æ¢ �3���I¢³�
u U ¦ U

,%���G´�¡��/��¢µ��¶I�I¡�´µ���G´a�U�G´µ�I¡ ���D¶I�¿� �M W¡�´µÊ��W²�� �?´¼��¡ÆÊ�¡��µ²�¶I�¿��#�»:��%Ç� Ã�� ���Æ�,¶3�?�G´ �Æ� ± �_���Q ?�UÊ�� �� ' ��� �
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	 � � U[! M3�?´µ´³�0E1¢³² >H�I���IÊU�F� �� �¡Æ´µÊ��W²�� �?´¼��¡�ÊU¡��µ²D��»��U�!¶�� ¡Æ�,HI�I�U�IÊ��
U !mÌ3�?�G�µ�
E1¢µ²v>H�I�U�IÊ��¿� �M´µ¡��µ�3���µ¡Æ�����U´¼�«��¢³ÍU´«¶I¡��Y²�¢µ���H�µ�
U)u]� ���³��²U�H�3�=��¡Æ�?���U´¼�IE1��¢¼���UÅM�U�/�«�?� ��ÅM�U�/��²���� �«ÊU�?�I¶I�I¡ �
�¿� �¿¶I¡�´µ»3�?¢³¡��µ¡Æ����¶G�U´Ë»IÌI²��I��ÅMÍU�I��´%��´³ÊU¡��Æ� �=����¡�¢µ�U´�	� ?��¡Æ¢ � ���I¢µ� u UGCXU
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Â � �3���?�Ç´G� ¡��H�µ²U¢³�U´µ´³� �D�B� ¡Æ��H3�I�U�GÊU�¤¶I���I��Å MI¢³�¤¶I�¤ÊU���IÊ ÌG�U´a���Ç¢³�U»I¢³�U�3���H�%�Æ� »G¢µ�UÅM¡Æ��¢&� Ã �UÅM»I���
�Q ���Ê � ��Å 
UÅM�a²�»3�?¡Æ´³´µ���I¢ ���?���?�Æ� ���Ë���U´ÁÅ 
�ÅF��´ ÊU���GÊU�U�/�µ¢����µ¡Æ���I´ Å �?¡�´ �Q ���Ê J�ÊU���GÊ ÌI�U´Ë�?�s��¡Æ����¶I� u 	
��¢³¶I���I�I²��U´w�U� ± �_�s'i�?ÊU¡��U¢6' ± �_�s'c�?Ê�¡Æ��¢ ' ± �_�s'i�?ÊU¡��U¢;U�! M3��´µ´µ�*E1¢µ²v>H�I�U�IÊ�� ���U´AÊU���G¢ M��U´w´µ���/�>¡Æ�IÊ Ì3��� ��²U��´
� ���I¶I¡Æ´ >��R� � Ì3�?�W����E1¢µ²v>H�I�U�IÊ��'�I���I´¿»��U¢³ÊU�� ?���I´M�B� ¡Æ�,HI�I�U�IÊ���¶I�s�=� ��¢³¶I¢µ� ¶�� ��ÅF»G¡Æ�Æ��ÅF���/� U u]� � �:���D´³�
»I¢³�W¶I�G¡�� >H�3�?�I¶�� �'�Æ��� �?�I�U�I¢¤¶�� ���I¶G� ¶I�  W¡��U�/��¶I��Å 
UÅM�D��¢µ¶I¢³�F¶G�Q��¢µ�?�I¶I���I¢ >H�I�M�B� ²U»I�?¡Æ´³´µ�U�G¢�¶I��´
ÊU�?�IÊ ÌI�U´�	� ?��¡Æ¢ � ���I¢µ� u UGJMU

� ��� j ��� �
�
�	� ��� � � ����� ��� �	�
,%���G´&¢µ�UÅM»I�Æ���U���G´ �Æ� ± �_� »3�?¢ �G��ÅF���µ²U¢µ¡Æ�?��Ê���ÅF»���´³¡����%��¢³�µÌI�?�µ¢µ��»��«¶I���/�Ë���U´ »I¢³��»I¢³¡Æ²��µ²U´ ´³���/�

¡Æ�G¶I¡w>H�I²��U´Ë¶3�?�I´Ë���«� � MI���Q�?�'Ê�¡$'i¶G�U´µ´³���I´GU

9��
���������
� 1 � ��� � �
� � �
	 � ��� � ��	 � 	�	 ����� ����� �����
� �?¢FM:���G� � º ²U´³¡Æ�I� £AJ Z:ZMU £AO?¦MUGJ CXUGO O CXUBO:O £ @MU ¥�¦ �XUBZ:J £ @MU ¥�¦ @MU ¦�¦ �>U�£@� �XU £@�
u_�U´ Å �?´³´µ��´Ë ?���Æ�GÅF¡?>��G�U´&´µ�?�H� ÅM�U´³�I¢µ²��U´ �U� "	��
 � 	 ��� �Æ��´ Ê��W�QPMÊU¡Æ���/��´Ë¶�� ²U� ��´³��¡�ÊU¡ ��²«����� »3�MU
É �?�I´A�I�¤»I¢³�UÅM¡Æ��¢*� Ã �UÅM»I���,�B� � Ã �[¶I�U´ �6MG¢µ�U´A¶I�¤Ê���ÅF»���´³¡����>ÊU��¡��IÊ�� ¶I� �Q ���Ê9�=� � Ã � ¯ ¶I�¤´³�µ¢����µ¡��3²jU uA�

�3���G¢µ� u U �a¢µ��»I¢µ²�´µ���H�µ�Ë� �a¢³²U»����I´µ���a��¢µ�?¡Æ´Ä�?�I¶I�U´,¶R� ¡��IÊU¡�¶I�U�IÊ�� ¢µ��´µ»��UÊ ��¡� ?�U´ � � 	 � � � � � � � � U u_�  ���Ê������I¢¶�� ���I¶I�D��´³�¤´µ¡ ���I²¿¶I�?�I´¤�Æ��»G� �?� # % & + ,�U u_�¿¶I²�ÊQ�?��� �
�?���U� E1¢µ²v>H�I�U�IÊ��F¶G�U´¤��´µÊ�¡Æ��� ���µ¡Æ���I´ »3�?¢ ¢µ�?»I»���¢³�
�?� Ã ÊU���I¢FM:��´Á¶G� �Æ�«´µ��Ê���¡����M»I¢µ²�ÊU²U¶G�U�/���%»I¢µ�7 �¡Æ���H�9¶I�Ë�=� �?�M��ÅF���/� ���µ¡Æ���¿¶I�Ë�Æ�«¢��?¡�¶I�U�I¢,¶G�U´9ÊU���IÊ ÌG�U´9¶I�
ÊU�?ÅF»���´µ¡ ���%»3�?¢ ¢µ�?»I»���¢³� ��� ��¢µ�?¡Æ¶G�U�I¢Á¶I� ± �_�aU!u]� ���³��²U�H�3�=��¡Æ�?���U´¼�&»I�Æ�G´nE��?¡wMG�Æ�c>��R� �?�G»3�?¢��Q ��?�/�ËÊQ��¢
�Æ�ÁÅ �=��²U¢³¡ �?���U´¼� »I�Æ�I´Ä¢µ¡��?¡Æ¶I�9���,�Æ�a¶I¡��Y²�¢µ�U�GÊU�&¶�� ¡ÆÅM»:²�¶3�?�IÊ�� �Q ���ÊË�B� �?ÊU¡��U¢w�U´³� ¶G���IÊ ÅM��¡Æ�G´Ä»I¢³���I���IÊ�²U�jU
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[«�Ç� MI´µ��¢³ ���¶I��´ »G¡ÆÊU´ËÅM��¡Æ�G´ �I��Å MG¢µ�U� Ã Å ��¡Æ´ �I��»��U��»I�Æ�I´Ë»I¢³���I���GÊU²U´GU
,%���G´¿ÊU��ÅM»3�?¢³���I´��Æ��´µ¡ ���3���µ¡Æ����»I¢µ²�ÊU²�¶I�U�/�����?��ÊU�?´¿��������ÅF¡��Æ¡��U���?ÅF�?�H���U´¼�M�?�I´µ´³¡ ÊU�?�I´³�µ¡����G²

¶�� �Q�?�RU ± ���I¢Á¶I�U´Á�?� �����U´9¶�� ¡Æ�IÊ�¡Æ¶I���IÊU� ²U���� �²�´ ¡�� #M��ÊU¢³²Q���µ¡Æ���M¶�� ���I¶I��´ ²  ?���I�U´³ÊU�U�/�µ�U´&¶3�?�G´Á��� Ê���ÅM»:�j'
´µ¡ ���F���¿�=� ���³��²����I����¡������G��»I¢µ²�´µ���H�µ�s»I�Æ�G´�¶�� ��´µÊ�¡Æ��� ���µ¡Æ���!Å ��¡Æ´¤¶I�� �¡��U�/�¿�I�I� E1���IÊ��µ¡Æ����ÊU¢µ�?¡Æ´µ´µ�?�/���F¶I�
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FINESSE DU MAILLAGE (|LOG(h)|)
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FINESSE DU MAILLAGE (|LOG(h)|)

S1 sans dedoublement
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FINESSE DU MAILLAGE (|LOG(h)|)
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d�¨(Î�d��nm�e?¨Rh�d!e?¤�m�¤�§R¼]^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±�fx2v
k�^�� Ä!o0i�¼�b�»WÎ�d�b�a!Î#@�m�h�Î!h!N�h�m�ÐG¤�q!½Q£�a]¤�s2e�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±�fx]z
k�^y~ Ä!o0i�¼�b�»WÎ�d�b�a!Î#@�m�h�Î!h�g�» �#�`h�m�mB^³^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±���K}
k�^ � Ä!o0i�¼�b�»WÎ�d�b�a!Î#@�m�h�Î!h���h
q�h�¨�^ ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±���K}
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Í�^�� _`a]q�e?¨�0Km�h�Î�»]q5§�d�q�h�§Rc�i(@
¨?h]^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±���K�

b 4!b



b 4U·



� ���D��� ����� �
	 ������	 ���

v5^�� ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±�]�f�
�]^���k�eXe?¼
qGd5»2eR¤�a]q�§Xd5¤�Ð#»2q�e¦m:»W§Ra]d5¨?o
h�h�q±~]ó .�x2}K}=
�L ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±�f~]z
�]^y~ k�eXe?¼
qGd5»2eR¤�a]q�§Xd5¤�Ð#»2q�e¦m:»W§Ra]d5¨?o
h�h�q��Kó .���}K}=
�L ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±���K}�]^ � k�eXe?¼
qGd5»2eR¤�a]q�§Xd5¤�Ð#»2q�e¦m:»W§Ra]d5¨?o
h�h�q��Kó .�x2}K}=
�L ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±����~
�]^ v k�eXe?¼
qGd5»2eR¤�a]q±h
q�ùZa]qno8eR¤�a]q±Î!d±q�aKb\¥�¨?h�Î!h�§XaKd�¨?o
h�§�×�~]ó\t���}]}�
�L"ØÜ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±����x
�]^yx k�eXe?¼
qGd5»2eR¤�a]q±h
q�ùZa]qno8eR¤�a]q±Î!d±q�aKb\¥�¨?h�Î!h�§XaKd�¨?o
h�§�×�~]ó\tJx2}]}�
�L"ØÜ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±���K�
�]^ � k�eXe?¼
qGd5»2eR¤�a]q±h
q�ùZa]qno8eR¤�a]q±Î!d±q�aKb\¥�¨?h�Î!h�§XaKd�¨?o
h�§�×�~]ó\t��"|#}K}=
2LfØ*^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±���K�
�]^�| k�eXe?¼
qGd5»2eR¤�a]q±h
q�ùZa]qno8eR¤�a]q±Î!d±q�aKb\¥�¨?h�Î!h�§XaKd�¨?o
h�§�×%�Kó\tJx2}]}�
�L"ØÜ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±���K�
�]^ u k�eXe?¼
qGd5»2eR¤�a]q±h
q�ùZa]qno8eR¤�a]q±Î!d±q�aKb\¥�¨?h�Î!h�§XaKd�¨?o
h�§�×%�Kó\tJx2}]}�
�L"ØÜ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±���G|
�]^ z _`a]q�e?¨�0Km�h�Î!d±o0i5»2b�c�Î!¤ �Jdn§X¼�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±���Kz
�]^���}Õ_`i5»]bWc�Î!¤ ��d5§X¼�h�q�ùZa]q5oVeR¤�a]q±Î!d±q�a]b¡¥�¨Rh�Î!h�§Ra]d�¨0oVhf§î^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±�
v�}
~!^���k�eXe?¼
qGd5»2eR¤�a]q�§Xd5¤�Ð#»2q�e¦m:»W§Ra]d5¨?o
h�h�q±~]ó .�x2}K}=
�L ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±�
v�u
~!^y~ k�eXe?¼
qGd5»2eR¤�a]q�§Xd5¨¦m�»W¥5»]q5Î!h����f}=
2L]ty~2}]}K}=
2L�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±�
v�z
~!^ � k�eXe?¼
qGd5»2eR¤�a]q±h
q��]ó .�x]}]}�
�L�hVel§Rd�¨¦m:»W¥5»2q5Î�h�� x=
�L]ty~2}K}]}�
�L ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±�fx]}
~!^ v ËOq2�5d5h
q5o
h�Î!h�m�»WcJaK§R¤�e?¤�aKq�Î�d±o�»2c!e?h
d�¨ ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±�fx��
~!^yx _`a]b�c5»]¨?»]¤�§Ra]q�ÎA> d�q�oVa]q�e?¨�0Km�h�o
»]d5§R»]m�hVe(q�aKq!½Qo�»2d5§?»2m�h�q�~]ó¬§Xd5¨����f}=
�LKt ~]}]}K}=
�L±^�^�^�^�^�^�^�^�^�^�^�^±�fx2v
~!^ � ËOq2�5d5h
q5o
h�Î!h�m�»WcJaK§R¤�e?¤�aKq�Î�d±o�»2c!e?h
d�¨¦h�qH~2ó ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±�fxKx
~!^�| _`a]b�c5»]¨?»]¤�§Ra]q�ÎA> d�q�oVa]q�e?¨�0Km�h�o
»]d5§R»]m�hVe(q�aKq!½Qo�»2d5§?»2m�h�q±�Kó¬§Xd5¨�� x=
�L]ty~2}K}]}�
�L ^�^�^�^�^�^�^�^�^�^�^�^±�fxKx
~!^ u ËOq2�5d5h
q5o
h�Î!h�m�»WcJaK§R¤�e?¤�aKq�Î�d±o�»2c!e?h
d�¨¦h�q��]ó ^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^�^±�fxKx
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