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¤u¥�� *-%�¦\§�!�,�¨©#&� §N§�!�� ,.,�'�,.�O#�'�,.�(*©§u!�#��uª�,O�.��«�,�,O¬R*-'�,O%R§�§�!�#�§u§ !�,�'�R%�#�«�*-�.�N��®H� *-«\¯
° ¨-,��~#&«�*-¨-§ ��%�*©#&%���2� § ,O«��N�.#&%�ªS,���,.«�#&� ±8#�ª�¨©��.�&« ° ¨-,.²S�2³t ° *-�.#&¨?,.²2#�« ° ¨©,O�t��®���¥��"!
´ � *-« ° ¨©,�µ���2� § ,O«��\#���,�# ° �&*-%R§(«�#�����*-%�#¶§6·t��¯¸'�*©«�,.%���*©�&%�#�¨r§�*©«�,"¯6*©%�'�, ° ,.%�'�,.%2§ ° ��¯
§ ,O%R§�*-#�¨B¹R�&�^º»,.¬�,O%���*-« ° ¨-,.�rº»#&%�,.² ° ¨-*©�O*©§�¨-�§�*©«�,"¯6'�, ° ,.%�'�,.%2§N��R��§ ,.«¼·N*-§ !�#�� *-%�¦�¨-,
'�,.¦&� ,.,u�8®?®X��,.,.'��&«$��½6%\«�#�%2�*-« ° ����§ #&%R§��.#���,.�.¹���¥��"!�#���2� § ,O«|�.#�%�ª�,u�.��%�� *-'�,.��,.'�#��
§ *-«�,"¯ ° ,.��*©�2'�*-�8��³N!�,�ªS,.� §(� § ¥�'�*-,.'$�.#&� ,\*-�~�.,O� § #&*-%�¨-�§�!�,��.,.¨-,.ª���#�§ ,O'¶®X�����.,.'¶��� ° #�� #�¯
«�,O§ � *-�.#&¨-¨©�,.²2�.*-§�,.'>!�#���«��&%�*-���&� �.*-¨-¨-#�§ �&�.�?¾~¥�«�,.����¥�� ° # ° ,.����!�#8¬�,\ªS,.,.% ° ¥�ª�¨-*-� !�,.'¿¹
·N!�*-�"!�#�%�#&¨©2À.,(§ !�,��.¨-#���� *-�.#�¨����uÁR¥�#�%2§ ¥�«¼'�2%�#&«�*-�.�N�8®H��¥��"!�#\!�#&� «���%�*-�������.*-¨©¨-#&§ ���
*-%>«\¥��"!�'�,.§ #&*©¨B�HÂu%�,���!���¥�¨-'Ãª�,�#8·t#&� ,\�8®~§�!�,�®X#��O§.¹r!��8·t,O¬�,.�O¹U§�!�#�§�§ !�,�!�#���«��&%�*-�
�����.*-¨-¨©#&§ �&�U*-�^#�¬&,.� \� ° ,O�.*-#�¨?�.#&� ,8Ä�³N!�,u�.¨-#���� *-�.#�¨?,OÁR¥�#�§ *-�&%��H�8®�«���§�*©�&%�#&� ,u¨©*-%�,O#��.��Å����
#�¨-¨2��§�!�,.�^� 2� §�,.«��r§�!�*-�H*-�H%���§r§�!�,~�.#&� ,8�2³N!�,.*-�HªS,.!�#8¬2*-���r*-�H§�!�,N� §�¥�'�*-,.'�*-% ´ %���%2¯6¨-*-%�,.#��
'�2%�#&«�*-�.�.µ-�

½6§�*©�(·t,.¨-¨g¯6±R%��8·N%$§ !�#&§�'�,.§ ,O� «�*-%�*-��§ *-���O¨©#&� ��*©�O#�¨H��R��§ ,.«���� !��8·Æ,.��� #�§�*-�8¹U*-��� ,.¦&¥�¨-#��
ªS,.!�#8¬2*-���.��Ç��&� ,.�8¬&,.�.¹&§ !�*-�r�"!�#��&§ *-�t'�R%�#�«�*-�.��*-��#�¦�,.%�,.� *-� ° ��� ° ,.� §6SÄ�³^ ° *-�.#�¨2� 2��§ ,.«��
� !��8·�#�%È*©%2§�� *-�.#�§�,�«�*-²R§�¥�� ,É�8®���,.¦�¥�¨-#&��#&%�'+*-� ��,.¦�¥�¨©#&��«���§�*-��%?¹H·N!��&� ,>��§ � ¥��.§ ¥���#�¨
����¦�#&%�*-À.#�§�*©�&%��.#&%$ªS,�«��&� §^�.��%2¬�,O%�*-,.%2§ ¨-�'�*-� ° ¨-#8�,.'�ª2�«�,.#�%��N��®tÊ��&*-%��.#���Ë,�� ,O�.§ *-��%��
�8® ° !�#���,N� ° #&�.,8��ÌN#&§ !�,.�	§ !�#&%�#&%�#�¨-2À.*-%�¦~#u®X¥�¨©¨2§�� #JÍ",O�.§ �&� �*©%�§ !�,N!�*-¦�!�,.�z¯¸'�*©«�,.%���*©�&%�#�¨
° !�#&� ,H� ° #��O,8¹8��%�,H�O��%���*©'�,.� �r��%�¨©u*-§ ��*-%2§ ,O� � ,O�.§ *-��%��U·N*-§�!�#u� ,.#&� �&%�#�ª�¨-u�/!���� ,O%���¥��6®X#&�.,8�
½6%�§ !�*-�N·^#8�¹2§ !�,�'�R%�#�«�*-�.�^�.#&%�ªS,�§ ��,.#�§�,.'�#&�N#�'�*©���.� ,O§ ,�«�# °�° *-%�¦��

Î ¥��"!�#~'�*-� �O� ,.§�*©ÀO#�§ *-�&%�*-����® ° #&� § *-�.¥�¨©#&����*©« ° ¨-*-�.*-§6^®X����§ *-«�,"¯ ° ,.� *-�2'�*-�r� 2� §�,.«��r·N*-§ !
��%�,�'�,.¦���,.,���®r®X� ,.,O'���«ÉÄ��~,.��,���%�,(�.#�%�¨-�2��±�#&§N§ !�,(� 2� §�,.«�� §�� ��ªS�����.� ° *©�O#�¨-¨-�¹�*B�D,8�2#�§
§ *-«�,.��Ï Ð�Ñ+ÒSÓ�¹�Ò�ÑÈÔ2Õ8Ö8Õ4×J×4× Õ2·N!�,.��,�ÓØ*-�^§ !�, ° ,O� *-�2'?��Å�*©¦&¥�� ,�ÖN� !��8·N�t��¥��"!�# ° !�#���,
� ° #��., ° ¨©�&§?®X�&�?#N®X�&� �.,O'�%���%�¯¸!�#&� «���%�*-���&� �.*-¨-¨-#�§����HÙa��,., Î ,.�.§O��Ú^®X����'�,.§ #&*-¨©�"Û"� Î !��8·N%�*-��#
� 2%�� ° § *-� ° ¨©�&§���®���,.¬�,O� #�¨�§ � #4Í",.�.§���� *-,.�r·N*-§ !('�*gÜ�,.��,.%2§r*©%�*©§�*-#�¨8�.�&%�'�*-§ *-��%��.�cÂu%�,^��ª�� ,.��¬�,.�
� ,O¦�¥�¨-#��r��,.¦�*-��%��.¹8·N!�,.��,~§ !�, ° !�#�� ,N� ° #��O, ° �&*©%2§��U¦&,.%�,.��#�§�,.'\ª2�#�§ � #4Í",.�.§���� �§ ��#��.,N�&¥�§
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¨-*-%�,.�.¹�§�!�,����8¯6�.#�¨-¨-,.'�*-%R¬8#&� *-#�%2§H�O¥�� ¬&,.�.�?�~,O� ,�§ !�,�«��&§ *-��%\*-�N��,.¦�¥�¨-#&�.��½6%�#&'�'�*-§ *-��%¿¹R·^,
á %�' ° �&*©%2§��.¹N·N!�*-�"!â�.�8¬&,.��#�%+#&� ,.#�*-% ° !�#�� ,¶� ° #��.,8�u½6%�®X#��O§.¹N#�¨-¨�§ !�,O� , ° ��*-%2§ ��*-%
Å�*-¦��JÖ^#���,N�.��« ° ¥�§�,.'�®X� �&«Æ#�ã.äaå�æ�ç©èu§ ��#JÍ",.�.§������¹2#��/!�#���§�*-�N��%�,8��é^¨-#���� *-�.#�¨-¨-&¹J#��"!�#&��§ *-�
§ ��#JÍ",.�O§ �����ê����u«��&� ,�¦�,.%�,.� #&¨©¨-��"!�#��&§ *-��'�2%�#&«�*-�.�	ê�*-�~'�, á %�,.'¶ª2�#&%$,.² ° �&%�,.%2§ *-#&¨
� , ° #���#�§ *-�&%���®H*©%�*©§�*-#�¨-¨-�%�,O#�� ª2�§ � #4Í",.�.§���� *-,.��*-%�§ !�,(¨©�&%�¦�§ *-«�,�¨-*-«�*-§NÙa«��&� , ° ��,.�.*-� ,.¨-
# ° ����*-§ *-¬�,�ë?&# ° ¥�%��8¬�,.² ° �&%�,.%2§/Ûì��¾u¥�«�,O� *-�.#�¨�� §�¥�'�*-,.��Ù ´ �O��« ° ¥�§ ,.�N,O² ° ,.��*©«�,.%2§ �OµíÛ��8®
§ !�*©�u§6 ° ,�#���,�¬&,.� $!�,.¨ ° ®X¥�¨�®X�&�~� §�¥�'�2*-%�¦��"!�#&��§�*©��'�2%�#&«�*-�.�N#�%�'�ÊHé ° � ��¦&� #&«��N#���,
#8¬8#�*-¨-#�ª�¨©,^®B���N«�#&%2���R��§ ,.«��~��®U*-%2§ ,.��,.� §�*-% ° !2R��*-�.��Ùî���&� ���/!É#�%�'����2'�¨^ÖJï&ï8ÚRÛì��Ç�����,
'�,.§�#�*-¨-����%¶§ !�,\§�!�,.�������®w§�!�,\'�2%�#&«�*-�.�~��®w�u#�«�*©¨-§���%�*-#�%�� 2� §�,.«��(*©%¶�.�&%R§�,.²2§�·N*-§ !
Á2¥�#�%2§�¥�«�'�2%�#�«�*-�.���.#�%¶ª�,�®B��¥�%�'¶*-%�§�,.²2§ ªS�2��±2��Ùa��,.,8¹r,8�D¦��-¹�³r#�ªS����Ù Ö4ï�ð�ï&Û"¹UÂuÀ.�&� *-�
'�,uñ~¨-«�,.*-'�#�Ù ÖJï&ð�ð&Û"¹�ò�¥�§ ÀO·N*©¨-¨-,.��Ù�ÖJï�ï&Ô�Û�Û"�
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ó^ôBõ�ö8÷Sö Î §�� ��ªS�����.� ° *©�^Ê��&*-%��.#���Ë,H� ,O�.§ *-��%(®X�&�?#~�.¨-#���� *-�.#&¨�'���*©¬&,.%�#&%�!�#���«��&%�*-�������.*-¨-¨©#&§ �&�.�

ø ¥�#�%2§ ¥�«x'�2%�#&«�*-�.�O¹R!��8·^,.¬&,.�.¹�*-�N¦��8¬&,.� %�,.'�ªR�§ !�, Î �"!��Jù�&'�*-%�¦�,.�N,OÁR¥�#�§ *-�&%
*Xúûýüþ Ñ�ÿ þ Õ Ù�ÖJÛ

·N!�*-�"!�*©��#�ç©äaå�è����H,.Á2¥�#&§ *-��%¿¹J#�%�'�*-§?*©�?§�!�,.��,"®X����,tÁ2¥�,O� § *-�&%�#�ª�¨-,H*g®�� ¥��/!(#N§ *-«�,r,.¬&��¨-¥�§ *-�&%
�.#&%�ªS,��"!�#&��§�*©���tÅ��&��,.²2#&« ° ¨-,8¹r*-§�*-�\� § ��#�*-¦�!2§z®X����·t#&� '>§ �>��!��8·|§�!�#�§(ê�®B����# á %�*©§�,
Ù��¶Û~'�*©«�,.%���*©�&%�#�¨��~*-¨-ª�,O� §�� ° #��.,�ê$§�!�,\§ *-«�,ì¯¸'�, ° ,.%�'�,.%2§��.�2,����.*-,.%2§���*-%�#�ª�#&� *-��� ,O§
,.² ° #&%�� *-��% þ Ù-Ï/Û	Ñ	� Ð�
 Ð�Ù-Ï/Û�SÐ>� #�§�*-�6®X�# á %�*©§�,t��2� § ,O« ��®��.�&¥ ° ¨-,.'\¨-*-%�,.#���,.Á2¥�#�§�*-��%��O�
Ç��&� ,.�8¬&,.�.¹^ªRÃ� , ° #�� #&§ *-%�¦>��,.#�¨u#�%�'�*-«�#&¦�*-%�#��� ° #&� § �O¹t,8�D¦�� 
 ÐâÑ��JÐ��È*���Ð~¹H§�!�,.� ,



���Sn���l��������Sn! 2k [

'�*gÜ?,.� ,.%2§�*©#&¨r,.Á2¥�#�§�*©�&%����.#�%¶ªS,�·N��*©§�§ ,.%>#&��§ !�,��.#�%���%�*-�.#&¨U,OÁR¥�#�§ *-�&%����8®t«���§ *-�&%���®t#
�.¨-#���� *-�.#&¨���¯¸'�*©«�,.%���*©�&%�#�¨S!�#&� «��&%�*-�N�����.*-¨©¨-#&§ ���O¹R·N!�*©�"!�*-�N�.,.��§ #�*-%�¨-¶å#"!$^�"!�#��&§ *-�8�

¾~,.¬&,.� §�!�,.¨-,.���.¹��.¨-#&� � *-�.#&¨�«�,.�"!�#�%�*-�.�?*-�?§�!�,H¨-*-«�*-§��8®2Á2¥�#�%2§ ¥�«â«�,.�"!�#�%�*-�.�S®B���rúû&% Ô�¹
#�%�'>§ !�,.��,"®X�&� ,�*-§�*-����®~®X¥�%�'�#�«�,.%2§ #�¨r*-« ° ����§ #&%��.,\§ �¶¥�%�'�,.� ��§ #�%�'Ø§�!�*-��!�*-¦�!�¨©¶%��&%2¯
§ ��*-¬R*-#&¨�¨-*©«�*-§.¹8#�%�'��.��%�� *-'�,.��#�ª�¨-,�·t�&� ±�!�#��^ªS,.,.%�'���%�,8��³N!�*-�H®B#�� �O*©%�#�§ *-%�¦ á ,.¨-'���®U�.�&%2¯
§ ,O« ° ��� #&� $��,.� ,O#�� �"!�*-��'�,.%���§ ,O'>#��(' )+*,�&å#$-*,.0/�1#�!"�ã#'NÙXò�¥�§�À.·N*-¨-¨©,O��ÖJï&ï!2�Ûu�&�3' 4#"8ã�$�5.6"+7&è+�.å8)9*��&å#$:*�.;.�è�/�1<��å�ä�/Oã#=\Ùa�u,.¨-¨©,O��#&%�'È³U�&«����8¬R*-�>ÖJï&ï!>&Û�#&%�'È¬8#�� *-�&¥���,.²2�.,O¨<¯
¨-,.%2§�ª��2��±2��ª2�ò ¥�§ À.·N*-¨-¨-,.��Ù�ÖJï�ï&Ô�Ûì¹¿Ì�,.*-�"!�¨~Ù Ö4ï�ï�2�Û"¹?�u#�#�±&,$Ù Ö4ï�ï!2&Û"¹�Å�,.%�¦$#&%�'@?^¥�#�%
Ù Ö4ï�ï�2�Û"¹S¾~#&±8#�«\¥���#�Ù�ÖJï�ï�>�Ûì¹�#��u·t,O¨©¨r#&�~� ,O�.,.%2§��.�&%2®X,.��,.%��., ° ���2�.,.,.'�*-%�¦&��ÙXé^¬2*-§ #&%��8¬2*JË�
,.§N#&¨X��Ö4ï�ï�22¹�ò�#8$ÖJï&ï!22¹�é^#���#�§�*�,.§N#&¨X��Ö4ï�ï�>2¹2½6±�,.'�#$Ö4ï�ï�ÚRÛ	� ¥�«�«�#���*-À.,N§ !�,(� ,.��¥�¨-§ �.�

½6%��&� '�,.�^§ � á %�'\§�!�,�Á2¥�#�%2§ ¥�« «�#�%�*g®X,O� § #&§ *-��%��wÙî*g®�#�%2�Ûr�8®��.¨-#&� � *-�.#&¨��"!�#&���O¹�«\¥��"!
�8®r§ !�,���,.�.,.%2§�� ,.��,.#����"!�*-�^� ¥ °�° ����§ ,.'¶ª2\¨-#�� ¦&,�� �.#&¨©,��.�&« ° ¥�§ #�§�*-��%���Ù-®X�&�N� «�#�¨-¨?úû §�!�,
'�*-«�,O%�� *-��%(�8®?§ !�,u�~*-¨-ª�,.��§H� ° #��.,u*©�	¨©#&� ¦&,8¹�§ !�,N·t#8¬&,^®X¥�%��.§�*-��%��H#&� ,N!�*-¦&!�¨-������.*-¨©¨-#&§ �����¹
#\¨-��%�¦�§ *-«�, ° ��� ° #&¦�#�§�*-��%�*-�N��®�*-%2§ ,O� ,.��§.¹?,.§ �4ÛN#�%�'�� ° ,O�.*-#�¨�§�,.�"!�%�*-Á2¥�,.�u®X�&�N#�%�#&¨©2À.*-%�¦
§ !�,�� 2� §�,.«$µD�NªS,.!�#8¬2*-���N!�#8¬&,�ª�,.,O%$'�,.¬&,.¨-� ° ,.'?���u,.� ,�¹�·^,�·N*-¨-¨?'�*-� �.¥�� �~����«�,���®U§�!�,.� ,
«�,O§ !��2'���#�%�'>*©¨-¨-¥���§ � #&§ ,�§ !�,O*©�(# °�° ¨-*-�.#&§ *-��%¶§ ��§ !�,�� ,O,.«�*-%�¦&¨©���*©« ° ¨-,��.#&� ,���®w§�*-«�,"¯
° ,.� *-�2'�*-�~��R��§ ,.«��H·N*-§ !\�&%�,~'�,O¦�� ,O,���®?®X� ,O,.'���«�Ùî� ,.,�é^#���#�§�*�#&%�'�Ç���¨-*-%�#&� *�Ù�ÖJï�ð&ï�Û�®B���
#�%��8¬�,.��¬2*©,O·â��®U§ !�, ° � � ° ,O� § *-,.�u�8®H� ¥��/!���R��§ ,.«��/Ûì�

A � �u�r�H ��~¡ B$� ¡DCFEHGt£r� �� 2� £H�

³N!�,^§ *-«�,	,.¬��&¨©¥�§ *-��%��8®?#�ÁR¥�#�%2§ ¥�« ��§ #&§ , þ *-�r'�,.§ ,O� «�*-%�,O'\ªR(§ !�, Î �"!��4ù��'�*-%�¦&,.�H,.Á2¥�#�¯
§ *-�&% Ù�ÖJÛì¹J·N!�*-�"!��.#�%�ªS,^� ��¨-¬&,.'�%R¥�«�,.��*©�O#�¨-¨-NªRu%2¥�«�,.����¥��?«�,.§ !��R'��.�Jñu«��&%�¦t§�!�,H«���� §
° � ° ¥�¨-#&�H#�%�'�,����.*-,.%2§^��%�,.�N*-�H#&%�,.² ° #&%�� *-�&%�*-%\#�'�*©���.� ,O§ ,�ª�#&� *-�H��,.§.¹S·N!�*-�/!��.��%2¬&,.� §��
§ !�, Î �/!��Jù��'�*©%�¦�,.�u,.Á2¥�#�§�*©�&%�*©%2§���#\��,.§~��®U�.�&¥ ° ¨-,.'$¨-*-%�,.#&�t'�*gÜ?,.� ,O%R§�*-#�¨�,OÁR¥�#�§ *-�&%��.¹S#�%�'
ê�·N*-§ !>#&%>*-%��.� ,O#�� *-%�¦É%R¥�«\ª�,.�(�8®N# °�° ¨-*-�.#&§ *-��%�� ê�§ !�,�'�*-� ,.�O§�����¨-¥�§ *-�&%�#&��# ° #�� §�*-#�¨
'�*gÜ?,.� ,.%2§�*©#&¨?,.Á2¥�#�§�*-��%�*-%�§ !�,��.�2����'�*-%�#�§�,���, ° ��,.� ,.%2§�#�§ *-�&%?¹?,8�D¦��

*Búû&I þ Ù�J	Õ Ï/ÛI Ï Ñ�ÿ þ ÙKJHÕ�Ï/ÛUÑ�L�M úûON2�PRQ N �TS�Ù�JHÕ�Ï/ÛVU þ ÙKJHÕ�Ï/Û�× Ù:2�Û
½6%>#�'�'�*-§ *-��%?¹�#�¨-� ��#¶«�*-²2,.'$§ ��,.#�§�«�,.%2§�*-� ° �&� ��*©ª�¨©,$Ùî#�%�'Ã� �&«�,.§�*©«�,.�~#&¨-� �$§�!�,�«���� §
,����.*-,.%2§u� § ��#�§�,.¦��Û"¹?·N!�,O� ,�� ��«�,��8®t§�!�,�'�,.¦&� ,.,O���8®r®X��,.,.'��&«�#�� ,(§ � ,O#�§ ,O'�ª2�#�ª�#&� *-�
� ,O§\,.² ° #�%���*-��%�#&%�'�§ !�,���,.«�#&*©%�*©%�¦��&%�,.�\ª2>� �&¨-¬R*-%�¦¶#¶� ,.§\��®��.�&¥ ° ¨-,.'�'�*gÜ�,O� ,.%2§ *-#&¨
,.Á2¥�#&§ *-��%��O�

Âu%�,��8®�§ !�,�«�����§ ° �8·^,.�z®X¥�¨?§ ,O�/!�%�*-ÁR¥�,.�^®X���^� �&¨-¬R*-%�¦(,.Á2¥�#�§�*©�&%�Ù:2�Û	*©�^§ !�,����8¯6�.#�¨-¨-,.'
� ° ¨©*-§z¯¸� ° ,.��#�§�����«�,.§�!��2'ØÙBÅ�,O*©§(,.§�#�¨B�HÖJï&ð!2&Û"¹�·N!�,O� ,\§ !�,�§ *-«�, ° � � ° #�¦&#�§�����W�®X����§�!�,
�~#&«�*-¨-§ �&%�*-#8%�ê�� ° ¨-*©§�§ ,.'�*-%2§ ��#\±2*©%�,.§ *-��#�%�' ° ��§�,.%2§ *-#�¨?,.%�,.� ¦& ° #�� §^ê

ÿ þ Ñ LYX N2�P �TS�Ù�J�Û U�þ Ñ�Ù�ZR�[S�Û þ Ù:>�Û
�.#&%�ªS,�# °�° � �8²2*-«�#�§�,.'�®X�&�N#�Ùî� «�#&¨-¨�Û�§ *-«�,"¯6� §�, °]\ ª2

W\Ù \ ÛrÑ ,_^a`bc�dfeYg ,h^i`j bc�kle ,_^&`bc,m�e ,_^3`j bc�kle × ÙîÚRÛ



n Þ f8ß�f�MNbO: A6365�1OGRh Þ f2àÉ;<9/A63z5R9�:

Âuª�� ,O� ¬2*-%�¦�%��8·+§ !�#&§t§�!�,�� ° ,.� #&§ �&��Sâ*-�t'�*©#&¦��&%�#�¨�*-%�§ !�,��.�2����'�*-%�#�§�,~��, ° � ,O� ,.%2§ #&§ *-��%
Ùa*B�D,8��#¶� *-« ° ¨-,�«\¥�¨-§�* ° ¨©*g�.#�§�*-��%$ª2¶§ !�,�%R¥�«\ª�,.�oS�Ù�JrÛ Û"¹r·N!�,.��,.#��\§�!�,�� ° ,O� #�§����6Z»*-�
'�*-#�¦&��%�#&¨�*-%$§�!�,�«���«�,.%2§ ¥�«|��, ° ��,.� ,.%2§�#�§ *-�&%+Ùa*B�D,8�R#�«\¥�¨-§ * ° ¨-*-�.#�§�*-��%\ª2$§ !�,�%2¥�«\ªS,.�X N+p 2!P�Û"¹�§�!�,\§ *-«�,ì¯ ° ��� ° #&¦�#&§ *-��%��.#&%>ª�,\,.#&� *-¨-$�.#&� � *-,.'>�&¥�§�ª2$��·N*©§��"!�*-%�¦�ª�,.§6·^,.,.%
§ !�,H§6·t�u� , ° � ,.��,.%2§ #�§�*-��%��Hª2�«�,O#�%��?��®�#�Å�#���§6¯ Å��&¥�� *-,.�z¯¸³r� #&%��6®B��� «�ÙXÊr��,.� �H,O§U#&¨B�RÖJï&ð!q&Û"�

¤u*<Ü?,.��,.%2§ ° ��� ° #&¦�#�§�*-��%��?���/!�,.«�,.��!�#8¬�,rªS,.,.%�'�,.¬&,.¨-� ° ,.'�r4®X���?#N�O� *-§ *-�.#&¨��.�&« ° #&� *-� �&%
� ,O,~ë?,"®X�&� ,.��§ *-,.�^,.§H#&¨X�SÙ ÖJï&ï�Ö4Û"� Î ��«�,H«��&� ,^� ,.�O,.%2§t§�,.�"!�%�*-Á2¥�,.�^#�� ,N§�!�,N� §�#�¦&¦�,.��,.'2¯6§ *-«�,
#�¨-¦&��� *-§�!�« Ù�s~*-��� �"!�,.�¶ÖJï�ï�ÖJÛì¹H§ !�,>Ùa¥�%�*-§ #����Û(®X����§ !��2'�,O��«�,O§ !��2'�'�,.¬�,.¨-� ° ,.'�ª2�¤u,
ÌN#&,.'�§^#�%�'�Ç�*-�"!�*-,.¨-� ,.%>Ù Ö4ï�ï�ÚRÛ"¹2#�«\¥�¨-§ *g¯¸¦&� *-'�«�,.§ !��2'¶Ù�t^,.�"±�,.�u,.§N#�¨B�?ÖJï�ï�q�Ûì¹R#&%�'�§�!�,
Ù-Ï.Õ�Ïvu©Û¸¯¸«�,.§ !��R'+ÙBÊ�,.� ±2*-%�#�%�'�Ç���*-� ,O�,.¬+Ö4ï�ï!>&Û�ª�#&� ,.'���%>#&%�,.²2§�,.%�'�,.' ° !�#���,�� ° #&�.,
'�,.���.� * ° §�*-��%�®X���N,O² ° ¨©*-�.*-§�¨©\§�*-«�,"¯6'�, ° ,.%�'�,O%R§N��2� § ,O«��.�

�~,.��,�·^,�·N*-¨-¨r� ,.��§ � *-�.§\�&¥�� ��,.¨-¬�,.��§ �É��%�,\'�,O¦�� ,O,���®t®B� ,.,.'���«$¹�*X�D,8�&§ !�,�%R¥�«�,.��*©�O#�¨
� �&¨-¥�§ *-��%��8®

*XúûHI þ Ù-w¿Õ Ï/ÛI Ï ÑxM úû N2�P I N þ Ù-w¿Õ�Ï/ÛI w N �(S\Ù-w¿Õ Ï/Û þ Ù-w¿Õ Ï/Û Ù:y�Û
·N*-§ !�ªS��¥�%�'�#�� Ã�.��%�'�*-§ *-��%�� þ Ù-w<z|{�}&Õ Ï/Û�Ñ þ Ù-w<z|~���Õ�Ï/Û�Ñ Ô��t)>,�'�,.���.� *-ªS,�*-%�� �&«�,
'�,.§�#�*-¨r#�%R¥�«�,.��*©�O#�¨�«�,.§ !��R'¿¹�§�!�,\� ��¯¸�O#�¨-¨-,.'�ò��&¨©'�ª�,.��¦�#�¨-¦��&� *-§ !�« ÙXò ��¨-'�ªS,.� ¦>ÖJï�q!�&Û"¹
Ùa���2��%�*©%¶ÖJï&ð!q�Ûì¹�·N!�*-�"!�·^����±2�N¬�,.���·^,.¨-¨?*©%�§ !�*-�N�.#&� ,8�

Å�*©��� §�·t,\'�*©���.� ,O§ *-À.,�§ !�,��.�2����'�*-%�#�§�,�w>#&%�'��O��%���§ � ¥��.§\§ !�,�� �&¨©¥�§ *-��% þO� ��%�¨-¶#�§
° ��*-%2§ �lw � Ñ	w<z|{�}��i�_�4¹2®X���f��ÑÆÖ�ÕJ×4×J×�Õv��z|~���#�%�'�w � z�~��NÑTw<z|~��8��~��*©%�¦\#�'�*-���.� ,.§�,�,O² ° � ,.��� *-��%�®B���^§ !�,���,.�.�&%�'$'�,.��*-¬8#�§ *-¬&,

L I N þI w N U � Ñ Ö� N�� þ �9��� M�2 þ � � þ � ^ �V� �3�\Ù � N ÛÉÕ Ù:q�Û
§ !�,�#&�.§ *-�&%���®U§�!�,��~#&«�*-¨-§ �&%�*-#8%�*-�N¦�*-¬&,.%�ª2

ÿ þ � ÑxM úû N2�P � N � þ �+��� M�2 þ � � þ � ^ �V� �TS � þ � × Ù:��Û
¤u*-� �.��,.§ *-À.*-%�¦�§ !�,�§�*-«�,�*-%�,OÁR¥�*©'�*©��§ #&%R§u� §�, ° � \ ¹�*B�D,8�&Ï Ð�Ñ Ïv���+Ò \ ¹S§ !�,(·t#8¬&,"®X¥�%��O§ *-��%
þ Ð ��� #�§N§�*-«�,^Ï Ð ��� *©�N�&ª�§ #&*-%�,.'\®B� ��« þ Ð�ª2

þ Ð ���� Ñ[� ^ `bc!dfe þ Ð� × ÙBð�Û
�~,O� ,�*©§�*-��å<"!$ ° �&� � *-ª�¨-,�§ ��# °�° ���8²2*©«�#�§�,�§�!�,�,.² ° �&%�,.%2§ *-#�¨r� ° ,.��#�§�����ª2{Ö�M�*-ÿ \ p úû ¹
ªS,.�.#�¥�� ,>� ¥��/!È#�%���%2¯6¥�%�*-§ #&� �# °�° � �8²2*-«�#&§ *-��%>¨-,.#&'���§ ��*-%���§ #&ª�*-¨©*-§�*©,O�\�8®�§�!�,�§�*-«�,"¯
,.¬&��¨-¥�§ *-�&%?�Rñ ¥�%�*g®X����«|# °�° � �8²2*-«�#�§�*-��%�*©�^¦�*-¬&,.%�ªR�§ !�,�é^#82¨-,.�®X�&� «

,_^�`bc�d�e Ñ
ÖfM *2�úû ÿ \
Ö|� *2�úû ÿ \ �3� Ù \_� Û$Õ ÙBï�Û

·N!�*-�"!�*©�N�O��� ��,.�.§�¥ ° § �\��,.�.�&%�'$����'�,.�u*©% \ ��½6%���,.� §�*-%�¦�%��8·�ÙXï&Û^*-%R§���ÙBð�Û^#&%�'�«��8¬2*-%�¦
§ !�,t'�,O%���«�*©%�#�§ �&����®UÙXï&Û?§��~§ !�,t¨-,"®X§�!�#�%�'�� *-'�,^*-%�ÙXð&Û"¹8·t,	��ª�§�#�*-%�§ !�,t*-§ ,O� #�§�*-��%�� �"!�,.«�,

þ Ð ����9��� �+Ùa*��6M3� Ð� M32&Û þ Ð ���� � þ Ð ���� ^ � ÑxM þ Ð�9��� �ÈÙa*������ Ð� ��2�Û þ Ð� M þ Ð� ^ � Ù Ö4Ô�Û



���Sn���l��������Sn! 2k Z

·N*-§ !	��Ñ Ú�Po� N�p úû \ #&%�'�� Ð� Ñ�2!P � N S�Ù:w � Õ�Ï Ð�Û p úû N �N³N!�,O� ,�'�*<Ü?,.��,.%��.,Ã,.Á2¥�#�§�*©�&%��
#���,�� § #&ª�¨-,�#�%�'Ã¥�%�*-§ #&� &¹H!��8·t,O¬�,.�\*-« ° ¨©*-�.*-§O��³N!�,�����¨-¥�§�*©�&%���®�§ !�,$§ ��*©'�*©#&¦��&%�#�¨H«�#8¯
§ ��*-²>,.Á2¥�#�§�*©�&%âÙ�ÖJÔ�Û�*-��#>� §�#�%�'�#&� ' ° ����ª�¨-,.« ��®�%2¥�«�,.� *-�.#&¨t«�#�§ !�,.«�#&§ *-�.�.¹�·N!�*-�/!�*-�
� �&¨-¬�,.'�ª2���,.�.¥���� *-��%�ÙXò��&¨-'�ª�,O� ¦$ÖJï�q!�&Û"¹�Ùa���2��%�*©%>Ö4ï�ð!q&ÛH¥�� *-%�¦�§�!�,�ªS��¥�%�'�#�����.�&%�'�*g¯
§ *-�&%�� þ Ð� Ñ þ Ð���O�-� Ñ Ô���³N!�*-�N«�,.§�!��2'��O#�%�ª�,(,.#���*©¨-�*©« ° ¨-,.«\,.%2§ ,O'�%2¥�«�,O� *-�.#�¨-¨-�#�%�'
#�¨-¨-�8·N��#�®X#&� §�� ,.#&¨<¯6§ *-«�,�����¨-¥�§ *-�&%���®~§ !�, Î �"!��Jù�&'�*-%�¦�,.��,.Á2¥�#&§ *-��%>�&%�#�ÊHéu�HÅ�����§�!�,
§ *-«�,"¯¸*-%�'�, ° ,O%�'�,.%2§H�.#&� ,8¹�ÊHé ° ����¦���#�«��U·N*-§�!\¦�� # ° !�*-�.#&¨�� , ° � ,.��,.%2§ #�§�*-��%�#&� ,u#8¬8#�*-¨-#�ª�¨-,
Ù�t^,.�"±�,O��,.§�#�¨B�HÖJï&ð�ð�Û�#�%�'É�.#�%¶ª�,\¥�� ,.'É®X����*-¨-¨-¥�� §�� #�§�*-%�¦ ° !�,.%���«�,O%�#���®t,.¨-,.«�,O%R§�#���
Á2¥�#�%2§�¥�«|«�,O�/!�#�%�*-�.�O¹R,8�D¦��R«���§ *-�&%���®U·^#8¬�, ° #&�"±�,.§��N*©%�¬8#���*©�&¥�� ° ��§�,.%2§ *-#�¨-�.¹�'�R%�#�«�*-�.�
�8®?�.�&!�,.� ,O%R§^#�%�'\� Á2¥�,.,.ÀO,.'�!�#���«���%�*©�	��� �O*©¨-¨-#�§����r� §�#�§�,.�.¹2§ ¥�%�%�,.¨-*-%�¦�§ !�����¥�¦&! ° �&§ ,.%2§ *-#&¨
ª�#&� � *-,.���.¹S,.§ �8�

ñÃ®X,.·�� ,.«�#���±R����%�#�� ,.#&� ��%�#�ª�¨-,N�"!���*-�.,^�8®?§ !�, ° #���#�«�,O§ ,.���U·N*-¨-¨2ª�,N!�,.¨ ° ®X¥�¨B��Å�*©��� §O¹
§ !�,�«�,.��!�·N*©'�§ !@��'�,.§�,.� «�*-%�,.�~§�!�,���«�#�¨-¨-,.��§N·t#8¬&,.¨-,.%�¦�§�!?¹�·N!�*©�"!��.#&%$ª�,�#��O�.¥�� #&§ ,.¨-
'�,.���.� *-ªS,.'¶��%�#�'�*©���.� ,O§ ,�¦�� *-'?�Sñ §6 ° *-�.#�¨?�"!��&*©�O,�*-�l�wÑýúû p y��<z|~��8¹�·N!�,.��,��<z|~���*-�N§�!�,
¨-#���¦�,.��§N�.¨-#�� ��*-�.#�¨?«���«�,O%R§�¥�«���ñ ��,.#�����%�#&ª�¨-,��"!��&*-�.,��8®H§ !�,�§�*©«�,~��§ , ° *-� \ Ñ	Po� N�p úû ¹
¨-,.#�'�*©%�¦�§��\#�ª�#&¨-#�%��.,���®�§�!�,�,.� ��������*-%�'�¥��.,.'�ª2�§�*©«�,~#&%�'�� ° #&�.,�'�*-� �O� ,.§�*©ÀO#�§ *-�&%{Ùî� ,.,
ÙXò ��¨-'�ªS,.� ¦�ÖJï�q!��Ûì¹�Ùa���2��%�*-%¶ÖJï�ð�q�Ûì¹�ÙXÊr��,.� ��,.§N#&¨X��Ö4ï�ð�q�Û�®X���^«��&� ,~'�,.§ #&*©¨-�"Û"�

½6§���!���¥�¨-'Èª�,¶%��&§ ,.'+§�!�#�§�#Ã'�*-� ,.�.§�,.²2§�,.%�� *-�&%â��®�§ !�,>ò��&¨©'�ª�,.��¦�#&¨©¦&����*©§�!�« § �
� 2��§ ,.«��~·N*-§ !�«��&� ,�'�,.¦&� ,.,O���8®r®X��,.,.'��&«�� ,.Á2¥�*-� ,O��#\«�#&§ � *-²\*-%2¬�,.��� *-��%É#�§~,O#��"!$§ *-«�,
� §�, ° Ùa§�!�,�� ��¨-¥�§�*-��%�ª2\��,.�.¥���� *-��%�*-�N%���¨©�&%�¦�,O� ° ����� *-ª�¨-,JÛ^#�%�'�*-�t§�!�,.��,"®X����,�*-%�,����.*-,.%2§O�
Î ° ,.�.*-#�¨�§ ,.�"!�%�*©Á2¥�,O��!�#8¬�,�ªS,.,.%$'�,.¬�,.¨-� ° ,.'¿¹�!��8·t,.¬&,.�.¹?·N!�*-�"!�� ,.'�¥��.,�§ !�, ° � ��ª�¨©,O«�§ �
*-%2§ ,.��§6·N*©%�,.'��&%�,"¯6'�*-«�,.%���*-��%�#&¨U�&%�,.��rr®X����'�,.§�#�*-¨-����,.,>Ù Î �"!�%�,O*©'�,.�$ÖJï&ð!��Ûì¹tÙ Î �/!�%�,.*-'�,.�
#�%�'�)>��¨-§�,.��ÖJï&ð�ð2¹?ÖJï&ï�Ö4Û"�

� � �u�r�H ��~¡  t ��� #C	B�£H¡�£¢¡|£��¢¤u¢|¥
¦ öa÷ §�¨¢©«ª�¬® X ©O¯_¬±°�ôVª�²9³8ô-´�µ¢².ô-¶O·¸ª
½6%��.¨-#���� *-�.#�¨�'�2%�#�«�*-�.�.¹2§ !�,(,.Á2¥�#�§�*©�&%��N�8®H«���§ *-�&%$Ùa���N,O² ° ,.��*©«�,.%2§ #&¨?«�,.#&� ¥���,.«�,.%2§��/Û
2*-,.¨-'�§ !�,^§ ��#JÍ",.�O§ �������Ù�Ï/Û��8®�§�!�,t��2� § ,O« ®X�&��¦�*-¬&,.%�*-%�*-§�*©#&¨8�.��%�'�*-§ *-��%��O�8³N!�*-�U§�� #JÍì,.�.§ �&� 
�.�&%R§�#�*-%���#&¨-¨H*-%2®X����«�#&§ *-��%?¹�ª�¥�§�*-« ° �&� § #&%2§~'�2%�#&«�*-�.#�¨�®X,O#�§ ¥�� ,.��#���,\��%�¨-$¬2*-� *-ª�¨-,8¹�*g®
§ !�,.�#���,H�.#&� ,"®X¥�¨©¨-�,O²R§�� #&�.§ ,.'¿¹�,8�D¦��2ª2 ° ¨©�&§ §�*©%�¦N§ !�,^§ ��#JÍ",.�.§������*-%�#&'�,.Á2¥�#�§�,t¬8#&� *-#�ª�¨©,O�.�
³^ ° *©�O#�¨-¨-�¹.�&%�,t#&%�#�¨-2À.,.�r§�!�,t'�R%�#�«�*-�.��*-% ° !�#&� ,N� ° #��.,�Ù¹�¿Õ���Ûì¹c·N!�,.� ,N§�!�,N«��&«\,.%2§ ¥�«��Ù�Ï/Ûu�.#�%>ªS,\��ª�§�#�*-%�,.'É®X����«���Ù�Ï/Û�ª2$'�*gÜ?,.� ,.%2§�*©#&§ *-��%¿��½6%>#&'�'�*-§ *-�&%?¹?��%�,��.#�%>��,.� §�� *-�.§
��%�,.� ,.¨g®?§ �u#���,.�.§�*©�&%���® ° !�#���,t� ° #��.,�¹R§�!�,wÊ��&*©%��.#���Ë,t��,.�.§ *-�&%?¹�#��O¹�,8�D¦��-¹4§ !�,N��§ � �&ª��&� �.� ° *-�
° ¨-��§N��!��8·N%$*-%�Å�*-¦��.Ö�®B���~#\'�� *-¬�,.%É#�%�!�#&� «���%�*-�������.*-¨©¨-#&§ ���O� Î ¥��"!$# ° ¨-��§~��,.¬�,O#�¨-�~§�!�,
'�2%�#&«�*-�.#�¨ ° ��� ° ,.� §�*-,.�\�8®~§�!�,���R��§ ,.« ®X����#&¨-¨H*-%�*-§ *-#�¨H�O��%�'�*-§�*©�&%���#&%�'>*-§ ° � �8¬2*-'�,.��#
æ�çº"!»���çU'�,O� �.��* ° § *-��%��8®r§ !�,('�2%�#�«�*©�O#�¨2®X,O#�§ ¥�� ,.�u�8®H§ !�,���R��§ ,.«É�

½6%$Á2¥�#�%2§�¥�«|«�,O�/!�#�%�*-�.�u§ !�,���*-§ ¥�#&§ *-��%�*©�u� *-«�*-¨-#��O��ñ~�u'�,.���.� *-ªS,.'>#�ªS�8¬�,8¹S��%�,��.#&%
%2¥�«�,O� *-�.#�¨-¨-�¦&,.%�,.��#�§ ,�§ !�,�·^#8¬�,ì®X¥�%��.§�*-��% þ Ù-w¿Õ Ï/Û^*-%��O�R�&� '�*-%�#&§ ,�� ° #��O,�#&�N#�®X¥�%��O§ *-��%
�8®�§ *-«�,�¹Uª�¥�§�§ !�,�,O� � ,O%R§�*-#�¨�'�2%�#�«�*-�.#�¨r®B,.#�§�¥�� ,.��#&� ,�� §�*©¨-¨N§��>ª�,$'�,.§ ,.��«�*-%�,.'¿�H³N!�,
#�ª�� ��¨-¥�§�,\� Á2¥�#&� ,�¼ þ Ù:w?Õ�Ï/Û+¼ N 2*©,O¨©'���§ !�, ° � �&ª�#�ª�*©¨-*-§6�§ � á %�'>§ !�, ° #�� §�*-�.¨-,�#�§�#$¦&*-¬�,.%
° ��� *-§�*©�&%?¹J#&%�'�ª2�«�,.#&%�����®�#�Å���¥�� *-,.��§�� #&%��6®X�&� « ��® þ Ù-w¿Õ Ï/Û § ��«��&«\,.%2§ ¥�«+� ° #��O,t�&%�,
��ª�§ #�*-%���§ !�,^�8¬�,O� #�¨-¨ ° � �&ª�#�ª�*-¨-*-§6N®X�&��§�!�,N«��&«\,.%2§ ¥�«É�/½6%��&� '�,O�U§�����ª�§�#�*-%�*-%2®X�&� «�#&§ *-��%
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#�ªS��¥�§�§�!�,\«��&«�,.%2§�¥�«x'�*©��§ ��*©ª�¥�§ *-��%¶#�§(#�¦&*-¬�,.% ° �&� *-§ *-�&%?¹���%�,\�.#�%¶¥�� ,�§ !�,�ò #�ªS���
Ùa�&�~Å��&¥�� *-,.�^·N*-%�'��8·~Û^§�� #�%��6®X�&� «�#&§ *-��%

½ �¿Õ��«¼ þ|¾ ÑÀ¿Á ÂÃ úûHÄ ,.² °±Å M Â Ù:w&M®��Û N2�úû M>* � úûÇÆ w6M �2ÉÈOÊ þ Ù:w�Û�'«w�× Ù Ö&ÖJÛ

³N!�*-�\*-��#�Å���¥�� *-,.�\§ ��#�%��z®X����« § �>«���«�,.%2§ ¥�« Ù¹��Û�� ° #��O,8¹N·N!�*-�/!Ã*-�\·t,.*-¦&!R§�,.'�ª2�#
ò�#&¥�� ��*©#&%�·N*-%�'��8· �O,.%2§ ,.��,.'�#�§ ° �&� *-§ *-��%®�2�r³N!�,����8¯6�.#�¨-¨-,.'>� Á2¥�,O,.À.*-%�¦ ° #���#�«�,O§ ,.� Â
�.�&%R§�� �&¨©�^§ !�,~·N*-'�§ !��8®�§�!�,~·N*-%�'��8·��,� ° § ��#�«\¥�¨-§ * ° ¨-*-�.#&§ *-¬8,r®X#&�.§ �&�.¹ ½ �¿Õ��«¼ þ|¾ *©�^,.Á2¥�#&¨
§ ��§�!�,\«��&«�,.%2§ ¥�«x'�*-��§ � *-ª�¥�§ *-��%�®B��� Â Ñ|Ô�¹�#�%�'�§�!�,\�.�2����'�*-%�#�§�,\� , ° ��,.� ,O%R§�#�§�*©�&%�*-�
� , ° � �2'�¥��O,.'>®X�&��¨©#&� ¦&, Â �¸ËrÁ2¥�#&§ *-��%�Ù�Ö�Ö4Û~�O#�%>#�¨-����ªS,\,.² ° � ,.��� ,.'Ã#���# ° ���JÍ",.�O§ *-��%¶�8®
§ !�,�·^#8¬�,ì®X¥�%��.§�*-��%\��%2§���#�� ��¯¸�.#&¨-¨©,O'�«�*-%�*-«�¥�« ¥�%��.,.��§ #�*-%2§6�·^#8¬�, ° #��"±�,O§�Ùî#�¨-� ���.#�¨-¨-,.'
#��.��!�,O� ,.%2§�� §�#�§ ,4Û"Ä

�,Ì_Í Î�Ù-wSÛrÑ ¿Á ÂÃ úû ,.² ° Å M Â Ù-w6MÏ��Û N22úû �>* � úû Æ w6M � 2 È<Ê Õ Ù Ö92�Û
#�� § #&§ ,�·N*-§ !�«�,.#&%\¬8#�¨-¥�,.�f��#&%�'�� ®X�&� ° ����*©§�*-��%�#&%�'�«���«�,.%2§ ¥�«�¹8� ,O� ° ,.�.§ *-¬&,.¨-�¹S#�%�'
§ !�,�¥�%��O,.� §�#�*-%2§ *-,.�ÑÐ��ÃÑ0Ò úû Â p 22¹&Ð6�$Ñ0Ò úû p 2 Â ¹aÐ��ÓÐ6��Ñ�úû p 22�r³N!�,�� Á2¥�,.,.ÀO*©%�¦
° #&� #�«�,.§ ,O� Â ÑÔÐ�� p Ð6�â'�,.§ ,.��«�*-%�,.�\§�!�,�� #&§ *-�>�8®�§ !�,�¥�%��O,.� §�#�*-%2§ *-,.��#&%�'��.#�%�ªS,
#�'�# ° §�,.'�§ �\§ !�, ° � ��ª�¨©,O«x¥�%�'�,.�N*-%2¬�,.��§ *-¦�#&§ *-��%?�2³N!�,�#&ª�� �&¨-¥�§ ,�� Á2¥�#&� ,

Õ¢Ö Ù¹�¿Õ���ÛrÑD¼ ½ �?Õ��«¼ þ|¾ ¼ N ÑD×××× Ä ��ØÌ_Í Î Ù:w�Û þ Ù-wSÛ2'«w�××××
N Ù Ö9>�Û

·N*-§ !�%�����«�#�¨-*-À.#&§ *-��%
Ö2 Ã úû�Ä Õ¢Ö Ù¹�¿Õ���Û�'!�N'#��ÑÆÖ Ù ÖOÚRÛ

*-���.#�¨-¨-,.'$§�!�,\�~¥���*-«�*�'�,.%�� *-§6�Ùa�u¥�� *-«�*^ÖJï�ÚRÔ�Ûì�?½6§ ° � �8¬2*-'�,.��#�ÁR¥�#�%2§ ¥�«�«�,.�"!�#�%�*©�O#�¨
ÙaÁ2¥�#&� *aÛ ° ����ª�#&ª�*-¨-*©§6�'�*-��§ � *-ª�¥�§ *-��%\*-% ° !�#&� ,u� ° #&�.,N®X�&�H#�¦&*©¬&,.%�·t#8¬&,"®X¥�%��O§ *-��% þ #�%�'\*-�
¬�,O� �¥�� ,ì®X¥�¨�*-%�#�%�#&%�#�¨-2� *-���8®�§�!�,H�.¨-#���� *-�.#&¨�ê�Á2¥�#�%2§ ¥�« �.����� ,.� ° �&%�'�,.%��O,~*-%�'�2%�#&«�*-�.#�¨
� 2��§ ,.«���Ùa³r#�±8#&!�#���!�*UÖ4ï�ð&ï�Û"�

¦ öºÙ §�¨¢©«ª�¬® X ©O¯_¬±Ú�·Û²9³_¶ X�Ü
³N!�,H�8¬&,.� #&¨-¨8'�,.¦���,.,^�8®�¨-�R�O#�¨-*-À.#�§�*©�&%~*-% ° !�#&� ,H� ° #��.,^�.#&%�ªS,H�&ª�§ #&*©%�,.'�®X����«+§�!�,t#8¬&,.� #&¦�,
*-%2®X�&� «�#&§ *-��%��.�&%R§�,.%2§N«�,.#&� ¥���,.'�ª2�§ !�, ° !�#���,�� ° #&�.,�,.%2§�� � ° 

Ý Ñ8M Ö2 Ã úûHÄ Õ Ö Ù¹�¿Õ���Û	¨-% Õ Ö Ù¹�¿Õ���Û�'!�N'#� × Ù Ö9y�Û
³N!�*-�~,O%R§�� � ° ���#�§ *-� á ,.��§ !�,(*©%�,.Á2¥�#�¨-*-§6 ÝÇÞ Ö�Ùa)>,O!�� ¨NÖJï���ð&Û"¹�·N!�*-�"!$�.�&� � ,O� ° ��%�'��(§ �
§ !�,\¥�%��.,.��§ #&*©%2§6¶� ,.¨-#&§ *-��%DÐ��YÐ6� Þ úû p 22�?³N!�,\Á2¥�#&%2§ *-§6$,+ß¶«�,.#���¥�� ,.�(§ !�,\%2¥�«\ªS,.�
�8®N«�*-%�*-«�¥�«|¥�%��.,.� §�#�*-%2§6���§ #&§ ,.� ° � ° ¥�¨-#�§�,.'>ª2$§ !�,�·^#8¬�, ° #&�"±�,.§�#�%�'áà|ÑR2 Ã úû ,+ß
*-��§�!�,�� ° #��O,$#���,.#��O�8¬�,.��,.'�ªR>§�!�, ° !�#&� ,�� ° #��O,$'�*-� §�� *-ª�¥�§�*©�&%?�r½6§�*-��*©%�� § ��¥��.§�*©¬&,�§ �
�.#&¨©�O¥�¨-#�§ ,N§�!�,~,O%R§�� � ° \��®�#�«�*-%�*-«�¥�«È¥�%��.,.��§ #&*©%2§6\·^#8¬�, ° #��"±�,.§uÙ Ö+2&ÛH·N*-§�!\� Á2¥�,.,.ÀO*©%�¦
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° #&� #�«�,.§ ,O� Â �\#�%�#&¨©2À.,O'�ª2$«�*©%�*©«�¥�«|¥�%��.,.��§ #�*-%2§6¶� § #&§ ,.�(·N*©§�!���Á2¥�,.,.À.*-%�¦ Â � �?³N!�,
� ,O� ¥�¨-§N*-�N� *-« ° ¨© Ý Ñ Ö|�Ã¨-% Â ��� Â �2�â Â � Â � × Ù Ö9q�Û
¾~�&§ ,¶§ !�#&§\®X�&� Â �+Ñ Â � ��%�,É��ª�§�#�*-%���§�!�,¶� «�#&¨-¨©,O� § ° ����� *-ª�¨-,$,.%2§�� � °  Ý Ñ Ö�¹N#��
,.² ° ,.�.§ ,O'$®X�&�t#\«�*-%�*-«�¥�« ¥�%��.,.��§ #�*-%2§6�� §�#�§ ,�Ùa)>,.!���¨HÖJï���ð�Ûì�

ñ~��#�%¶,.²2#�« ° ¨-,8¹�Å�*-¦��.��2\#&%�'±>�� !��8· § !�,\§�*©«�,�,.¬��&¨©¥�§ *-��%$��®t§ !�,��u¥�� *-«�*�'�*-� §�� *g¯
ª�¥�§�*-��%���®U#\«�*©%�*©«�¥�« ¥�%��.,.� §�#�*-%2§6�·t#8¬&, ° #��"±&,.§N·N*-§ ! Â ��Ñ Â � ÑÆÖu#�%�' Â ��Ñ Â � Ñ82
«��8¬2*-%�¦�*-%�#�!�#&� «���%�*-� ° ��§�,.%2§ *-#�¨N·N*-§�!�¥�%�*-§\«�#�� ��#�%�'�®B� ,.Á2¥�,.%��.��^½6%+Å�*-¦���22¹H§�!�,
·^#8¬�,"®X¥�%��.§ *-�&%$*-��#��.��!�,.� ,.%2§���§ #&§ ,\�8®^§ !�,\!�#&� «���%�*-�������.*-¨©¨-#&§ ���u#�%�'É«��8¬�,O�~·N*-§ !��&¥�§
�"!�#�%�¦�*-%�¦\*-§ �^®X�&� «É��½6%�Å�*©¦���>2¹S·t,�!�#8¬&,�#\� Á2¥�,O,.À.,.'>�&� �.*-¨-¨-#�§ �&�N� §�#�§ ,�¹�·N!�*©�"!$�"!�#&%�¦�,O�
*-§ �^®X�&� «|#&%�'�¥�%��.,.��§ #�*-%2§6 ° � �2'�¥��.§~#&�N«���%�*©§�����,.'\ª2�§ !�,�,O%R§�� � °  Ý �
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ó^ôBõ�ö+Ù¿ö�é^�&%R§���¥�� ° ¨-��§^�8®�§�!�,��~¥���*-«�*S'�*-�6¯
§ ��*-ª�¥�§ *-�&%�Ùa��Á2¥�,.,.À.*-%�¦ ° #&� #&«�,.§�,.� Â � ÑÆÖ4Û
®X�&�|#�% *©%�*©§�*-#�¨�«�*-%�*-«\¥�« ¥�%��.,O� § #&*-%R§6
·^#8¬�, ° #&�"±�,.§�Ù Â ��Ñ ÖJÛ�«��8¬2*©%�¦�*-%�#É!�#��z¯
«��&%�*-�r��� �O*©¨-¨-#�§�����·N*©§�!�¥�%�*-§�«�#&� ��#�%�'(®X� ,ì¯
Á2¥�,.%��O��

-8 -6 -4 -2 0 2 4 6 8
-8

-6

-4

-2

0

2

4

6

8

S=1,0

S=1,0

S=1,22

S=1,22

t=T/2

t=3T/4

t=0

t=T/4

M
o

m
e

n
tu

m
 p

Position q

ó^ôXõ�ö ¦ ö¿é^�&%2§ ��¥�� ° ¨-�&§H�8®r§ !�,��~¥�� *-«�*�'�*©�z¯
§ ��*©ª�¥�§ *-��%>Ùî� Á2¥�,.,.ÀO*©%�¦ ° #&� #�«�,.§ ,O� Â � ÑF2�Û
®X����#�%»*-%�*-§�*©#&¨+«�*-%�*-«�¥�« ¥�%��.,.��§ #&*©%2§6
·t#8¬&, ° #&�/±&,.§�Ù Â �$Ñã2�Û�«��8¬R*-%�¦�*-%>#$!�#��z¯
«��&%�*-�U�&� �.*-¨-¨-#�§�����·N*-§�!�¥�%�*©§r«�#�� ��#�%�' ®X� ,"¯
Á2¥�,.%��.&�

ä ���U�,Cx t ��~��¥�åYæèç(£��VGfC��ãæØ�u¢~��£�¡�£H��� � ���~�r�	 ��~¡ é��2�S�6�6� �� �£¢£sH#&� *-��¥�� ° #&� #�'�*©¦&«�#&§ *-����2� § ,O«��\#���,�*©%2¬&,.� §�*©¦&#�§�,.'�� , ° ,.#�§�,.'�¨-�*-%�§ !�,�¨-*-§ ,O� #�§�¥�� ,É§ �
,.² ° ¨-����,�§�!�, ° ��� ° ,.� §�*©,O����®tÁ2¥�#�%2§ ¥�« � 2��§ ,.«��.¹�·N!�*-�"!¶#�� ,��.¨-#���� *-�.#&¨©¨-$�"!�#&��§�*©�����u,.� ,
·^,���§ ¥�'��§ !�,�§ *-«�,N,O¬���¨-¥�§�*-��%���®U#\·^#8¬�, ° #��"±�,.§^®B���^#�®X�����.,.'$Á2¥�#&� § *-�������.*-¨-¨©#&§ �&�

ÿ�Ùê�?Õ��2Õ Ï/Û�Ñ � N2�P ��ë��_ìlM�í<�H�.�&�UÙïîrÏ/Û$Õ Ù Ö9��Û
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·N!�*-�"!�*©�u§ *-«�,ì¯ ° ,.� *-�2'�*-�~·N*-§�! ° ,O� *-�2'$Ó+ÑF2 Ã p îN�S)>,��"!��2��� , ° #���#�«�,O§ ,.�N¬8#&¨©¥�,.��ëNÑ
Ô2×¹2�y2¹ñí�ÑâÔ�×¹yN#�%�'�î Ñ�Ö8¹8#��.#&� ,^®X�&��·N!�*-�"!�§�!�,^�.¨-#�� ��*-�.#�¨2ê�Á2¥�#�%2§ ¥�«Æ�.�&� � ,O� ° ��%�'�,O%��.,
Ù�t^,.%2¯6³r#�¨H,O§�#�¨B�HÖJï&ï!22¹HÖ4ï�ï!>&Ûu#�%�'¶§ !�,�� ,.«�*-�.¨-#�� ��*-�.#�¨|Ë¢t^�xÁ2¥�#&%2§ *-À.#�§�*-��%¶�8®N� ,.¦&¥�¨-#��
Á2¥�#���*-,.%�,.��¦����§ #&§ ,.��Ù�t^,.%�� �"!$,O§N#�¨B��ÖJï&ï!2�Ûì¹�Ùî³N!2R¨-·^,�#�%�'Htt,.%�� �"!ØÖ4ï�ï�Ú�#�¹?ÖJï&ï8Ú&ª�Ûr!�#&�
ªS,.,.%�*-%R¬&,.� §�*-¦�#�§�,.'���,.�.,.%2§�¨©>Ùî� ,.,�#�¨-��� Ç�*-��ª�#��"!�#&%�'������ ���"!{Ù�ÖJï&ï8ÚRÛì¹R·N!�,.� ,�'�*<Ü?,.��,.%2§
° #&� #�«�,.§ ,O� �N#���,��/!���� ,O%�Û"�

ò öa÷ ó�ô-©Oª+ªOôõ¯h©#ôl§�¨¢©«ª�¬® X ©«¯_¬@° Ü ·¢©#ö>ôV¯!ª
³N!�,$�O¨©#&� ��*©�O#�¨~'�R%�#�«�*-�.�(®X�&�\§ !�*-����2� § ,O« *©�\§6 ° *-�.#&¨~#&%�'+� !��8·N�\#�«�*-²2,.'Ã� ,.¦&¥�¨-#��
#�%�'��"!�#&��§ *-�\ªS,.!�#8¬2*-����'�, ° ,.%�'�*©%�¦$��%¶§ !�,\*-%�*-§�*©#&¨r�.��%�'�*©§�*-��%��O� Î ��¨-¬2*-%�¦�§�!�,\�.¨-#���� *-�.#&¨
,.Á2¥�#&§ *-��%��N��®U«���§ *-�&%

'!�
'2Ï Ñ8M I ÿI � ÑFMNÚ�ë÷� � �(íN�.�&�UÙïîUÏ/Û Õ '#�

'2Ï Ñ I ÿI � Ñ �P Ù Ö4ð�Û

®X�&��#�� ° ,O�.* á ,.'Æ*-%�*-§�*©#&¨N�.��%�'�*-§ *-��%ÆÙê��ÙBÔ�Û"Õ���ÙXÔ&Û Û¶Ñ Ù¹� � Õ�� � Û\��%�,��&ª�§ #&*©%���§�!�, ° !�#���,
� ° #��.,u§ � #4Í",.�.§���� ¶Ù¹��Ù-Ï/Û"Õ���Ù-Ï/Û�Û"��Å�*©¦&¥�� ,�Ö�� !��8·N�^#�� §�� �&ª��&� �.� ° *-� ° ¨©�&§H�8®�§�!�,~§�� #JÍì,.�.§ �&� 
#�§^§ *-«�,.�HÏ Ð ÑÈÒSÓ�¹�Ò�ÑÈÔ2Õ8Ö8Õ�22ÕS×J×4×D¹2®X���N��,.¨-,.�.§�,.'$*-%�*-§ *-#�¨S�.�&%�'�*-§ *-��%��.��³N!�,.��,�*©�N#��.¨-,.#&�
'�*-¬2*-� *-��%��8® ° !�#���,N� ° #&�.,^*©%2§���§�!�� ,O,N'�*gÜ�,.��,.%2§r� ,.¦&*©�&%��.Ä&ñØ�"!�#&��§�*©�	� ,.¦&*©�&%�¦&,.%�,.��#�§�,.'\ª2
#���*-%�¦�¨-,�§ ��#JÍ",.�.§�����$*-�~� !�#�� ° ¨©���, ° #���#�§�,.'¶®X� �&«x#&%$��¥�§ ,.��� ,O¦�¥�¨-#��u� ,.¦&*-��%?�Sñ ��,.�.�&%�'
� ,O¦�¥�¨-#�����,.¦�*-��%>*-���.,.%2§�,.� ,.'��&%�#�Ó^¯ ° ,.��*-�R'�*©�\§�� #JÍì,.�.§ �&� >#&%�'�# °�° ,.#�����#&��#É� ,.¦&¥�¨-#��
*-� ¨-#�%�'�,.«\ªS,.'�'�,O'$*-%�#\�"!�#&��§�*©�(� ,.#��«t^��O¨©�&� ,.�u*-%�� ° ,.�.§�*©�&%?¹?��%�,(��ª���,.� ¬&,.�~#&'�'�*-§ *-��%�#�¨
� «�#�¨-¨-,.���"!�#&*-%��H�8®?� §�#�ª�*-¨-*-§6�*©��¨-#�%�'��r�.¨-�&� ,~§���§ !�,NªS��¥�%�'�#����ªS,.§6·^,.,.%�§�!�,N*-%�%�,.�	*©��¨-#�%�'
#�%�'>§ !�,��/!�#���§�*-�\� ,.#��U³N!�, ° !�#&� ,�� ° #��O,�#���,.#¶�8®~§ !�,\*©%�%�,.��*©��¨-#�%�'>*-��2��ø2�y�#�%�'>§�!�,
�"!�#��&§ *-��� ,.#\�O�8¬�,.���~#�%�#���,.#\�8®��2�<ð�y2�

Å��&�H'�*gÜ?,.� ,.%2§N�"!��&*©�O,.�t��®�§ !�, ° #���#�«�,.§ ,.���.¹2§ !�,u�8¬�,.��#�¨-¨S# °�° ,.#���#�%��O,�Ùa#��"!�#��&§ *-�N� ,O#
ªS��¥�%�'�,.'$ª2�#�%���¥�§�,.��� ,.¦&¥�¨-#��u� ,.¦&*©�&%�Û^*-�~§�!�,�� #&«�,8�S³N!�,�'�,O§ #�*-¨-,.'$��§ ��¥��.§ ¥�� ,\�8®H§�!�,
*-%�%�,.����§ #�ª�*©¨-*-§6$*-� ¨-#&%�'����"!�#�%�¦&,.�.¹�!��8·t,O¬�,.�O¹U#&%�'���!��8·N���"!�#&� #��O§ ,.��*©��§ *-�\ª�*g®X¥����.#�§�*-��%��O�
³N!�,��.#&� ,���§ ¥�'�*-,.'�!�,O� ,�*-�N� ,O¨©,O�.§ ,.'¶ªS,.�.#�¥�� ,��8®U*-§��N� § ��¥��.§�¥�� #&¨U��*-« ° ¨-*-�.*-§6��

ò öºÙ ù6µ¸©<·Û²9µ¸ö X ¨¢©«ª�¬® X ©«¯_¬@° Ü ·¢©#ö>ôV¯!ª
ñÈ«�*-%�*-«�¥�« ¥�%��.,.��§ #&*©%2§6�·t#8¬&, ° #��"±&,.§ þ Ì_úvÍ Îvú Ù-w¿Õ.Ô�ÛNÙî� ,.,�Ë�Á��4Ù Ö+2&Û Û	¨-�R�O#�¨-*-À.,.'�*-%�*-§�*©#&¨-¨©
#�§(# ° ����*©§�*-��%+Ù¹�<��Õ��9�ìÛ(*-% ° !�#�� ,�� ° #&�.,�*-� ° ��� ° #&¦�#&§ ,.'>*-%�§�*-«�,�¥�� *-%�¦¶#$¬8#�¨-¥�,�úû Ñ
Ô2×<Ô�y�Ùî%���§�,�§�!�#�§u*©%�§�!�,�'�*©«�,.%���*©�&%�¨-,.� �N¥�%�*-§ �~¥�� ,.'¶!�,.��,�ê�ªR&¹�,�� ¦��-¹�� ,O§ § *-%�¦�§ !�, á ,.¨-'
®X��,.Á2¥�,.%��.>,OÁR¥�#�¨^§ �$¥�%�*©§6�ê�§ !�,�Êr¨-#�%��"±¶�.��%�� § #&%2§��8®~§�!�,���R��§ ,.« '�, ° ,.%�'��\��%>§�!�,
° #&� #�«�,.§ ,O� ��#&%�'��.#�%�§ !�,.� ,"®B��� ,^ªS,H#�'JÍì¥�� §�,.'�Û"�&ñN§?§ *-«�,.�SÏ Ð Ñ ÒSÓ�¹c§�!�,H�u¥�� *-«�*8'�,.%�� *-§6

Õ�Ö Ù¹�?Õ��,rV�#�8Õ��+�9r�Ï Ð�ÛHÑR×××× Ä ��ØÌ_Í Î Ù:w�Û þ Ì_ú�Í Îvú Ù:w?Õ�Ï Ð�Û6'«w�××××
N Ù Ö4ï�Û

*-�H�.�&« ° ¥�§�,.'��&%\#�¦���*-'��8®¸y&Ô�û&y�Ô ° ��*-%2§ �H*-%¶Ù¹�?Õ���Ûr� ° #��.,���³N!�,~¦&� *-'��.�8¬&,.� �^§ !�,~� #&«�,
� ,O¦�*-��%�#��N§ !�,��.¨-#���� *-�.#�¨ ° !�#���,�� ° #&�.,���!��8·N%�*©%�Å�*©¦��JÖ8�

ë?,.§^¥�� á � � §^� §�¥�'�\§�!�,~Á2¥�#&%R§�¥�« ° !�#���,~� ° #��.,�'�2%�#&«�*-�.��®X���r#�·^#8¬�, ° #��"±�,O§t¨-�2�.#�¨g¯
*-À.,.'¶#�§\Ù¹�<�8Õ��+�JÛuÑ¼ÙXÔ2Õ.Ô2×¹q&ÛN*-%�*-§ *-#�¨-¨-&¹R·N!�*-�"!¶*©��*-%���*©'�,�§ !�,\�O¨©#&� ��*©�O#�¨-¨-��"!�#&��§�*©��� ,O¦�*-��%
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ó^ôBõ�ö ò ö~é^��%2§ �&¥�� ° ¨-��§�����® §�!�, á � ��§�2&Ô$�u¥�� *-«�*^'�*-� §�� *-ª�¥�§�*-��%��\#&§\§ *-«�,.�(Ï Ð+Ñ ÒSÓ��
Î !��8·N% *-�¶§ !�,���,.¦�*-��% � M�>�Ä@> � ·N*-§ !ý� ��% § !�,Ø!���� *-À.�&%2§ #�¨�#�%�'	����%Æ§�!�,�¬&,.�6¯
§ *-�.#&¨~#&²R*-�O�wÊr*-�.§�¥�� ,¶%2¥�«\ª�,O��Ô>� !��8·N��§ !�,$*-%�*-§ *-#�¨N«�*©%�*©«�¥�« ¥�%��O,.� §�#�*-%2§6Ø��§ #&§ ,¶#�§
Ù¹� � Õ�� � Û	Ñ ÙXÔ�ÕìÔ�×øq&ÛH·N*-§�!�� Á2¥�,O,.À.*-%�¦ ° #�� #&«�,.§�,.� Â Ñ8y2�
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3029

21 22 23

24 25 26 27
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20

averaged

ó^ôBõ�ö��¿ö Î #&«�,\#&� Å�*-¦�� ÚÉ®X�&��§�*©«�,.��Ï ÐS¹tÒ+Ñ�2�Ô2Õ4×4×J×"Õ�>�Ô2��³N!�,�¨©#&� §�¦&� # ° !���!��8·N�\#�%
#8¬�,O� #�¦&,��8¬�,.� ° ,O� *-�2'���2&Ô4¯.Ö+2�Ô��
Ùa§�!�,^� Á2¥�,.,.ÀO*©%�¦ ° #�� #&«�,.§�,.����® Â Ñ8yN*-��#�'�# ° § ,.'�§ �u#~!�#&� «���%�*-�r# °�° � �8²2*-«�#�§�*-��%~§��~§�!�,
�.,.%2§�,.�~��®U§ !�,�*-%�%�,.�N��,.¦�¥�¨-#&�t*-� ¨-#&%�'�Û"��½6%�§�!�,��.��« ° ¥�§ #&§ *-��%¿¹R§�!�,�ò���¨-'�ªS,.� ¦�#�¨-¦&��� *-§�!�«
Ùa��,., Î ,O�.§.��2�Û(*-�\¥�� ,.'�·N*-§ !Ã«�,.��!���*©ÀO, � Ñ Ô2×<Ô�Ô�y�#�%�'�§ *-«�,"¯¸��§ , °�\ Ñ Ô�×íÔ&Ô�Ö��UÅ�*©¦�¯
¥���,.�NÚ\#�%�']y���!��8·È§ !�,��~¥�� *-«�*�'�,.%�� *-§�*©,O�N®X�&�t§�!�, á � ��§�>�Ô ° ,.� *-�2'��N#��^�.�&%R§���¥�� ° ¨©�&§ �O�
¤u#���±$� ,.¦&*-��%���«�#&� ±�¨-#���¦�, ° � �&ª�#�ª�*-¨-*-§ *-,.�u#�%�'>�.�&� ��,.� ° ��%�'Ã§ ��� §�� �&%�¦�¨©�2�.#&¨-*©ÀO#�§ *-�&%$�8®
§ !�,�·^#8¬�,ì®X¥�%��.§�*-��%?�

³N!�, á ��� §�*-« ° � ,.��� *-��%�®B� ��« Å�*-¦��O�/Ú�#&%�'�y�*-��#�%¶# °�° � �8²2*-«�#�§�,.¨- ° ,O� *-�2'�*-�\�.*-� �.¥2¯
¨-#�§�*©�&%���®�§ !�,$�.,.%2§ ,O����®�§ !�,$'�*©��§ ��*©ª�¥�§ *-��%�·N*-§ ! ° ,O� *-�2'	>8Ó��^³N!�*-�\�.#�%�ªS,$�"!�,.�"±�,.'
Á2¥�#�%2§�*©§�#�§�*©¬&,.¨-�ª2��.��« ° ¥�§ *-%�¦(§ !�,�#�¥�§ �2�.����� ,.¨-#&§ *-��%

� Ù-Ï.Õ�Ï � ÛrÑ Ä þ Ø&Ù-w¿Õ Ï � Û þ Ù-w¿Õ�Ï/Û6'«w�Õ Ù-2&Ô�Û
·N!�*-�"!�«�,.#���¥�� ,.�^§ !�,��8¬&,.� ¨-# ° �8®U§�!�,�·t#8¬&,"®X¥�%��.§ *-��%\#&§t§�*-«�,^Ït·N*-§ !�§ !�,�*-%�*-§ *-#&¨�'�*-� §�� *g¯
ª�¥�§�*-��%?¹�#&%�'�§�!�,�� ,O�.¥�� ��,.%��., ° � ��ª�#�ª�*-¨-*-§6

���tÙ�Ï.Õ Ïv�4ÛHÑý¼ � Ù-Ï.Õ�Ïv�JÛ9¼ N × Ù-2�ÖJÛ
Å�*-¦�¥���, q�� !��8·N�r§ !�,t��,.�.¥���� ,.%��O, ° � ��ª�#�ª�*-¨-*-§6N®X�&�U§�!�, á � ��§�y�Ô ° ,.��*-�R'��.�!� ° §��NÏtÑ	2&ÔrÓ�¹
��%�,��&ª�� ,O� ¬�,O���O¨©,O#��N«�#&²2*©«�#�#�§N«\¥�¨-§ * ° ¨-,.�	�8®U§�!�� ,O,8�?³N!�*-� ° ,.� *-�2'�*-�.*-§6�*-�N� ,���,.�.§�,.'�*-%
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§ !�,��.����� ,.� ° �&%�'�*-%�¦$Å���¥���*©,O�~� ° ,.�.§�� ¥�«�� !��8·N%É*©%¶Å�*-¦����2�S³N!�,�� §�� �&%�¦�,.��§ ° ,.#&±$�8®H§�!�,
®X��,.Á2¥�,.%��.�� ° ,.�O§ � ¥�« # °�° ,.#&� ��#�§	��Ñ Ô2×¹>!> p Ó�¹�·N!�*-�"!��.����� ,.� ° �&%�'���§ � ° ,O� *-�2'$§ !���,.,8�
³N!�,^� #&«�, ° ,.��*-�R'�¯¸§�!�� ,.,u�.*-� �.¥�¨©#&§ *-��%��.#&%�ªS,^®X��¥�%�'�*g®�#&%�*-%�*-§�*©#&¨-¨©�ò�#�¥�� � *-#&%�,.%�� ,.«\ª�¨-,
*-� ° � � ° #�¦�#&§ ,.'��.¨-#&� � *-�.#&¨-¨©&�
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ó^ôBõ�ö�
¿ö Êr����ª�#&ª�*-¨-*©§6 � Ù�Ï.Õ Ïv�.Û�®X���¶� ,.�O¥��6¯
� ,O%��.,N�8®S§ !�,^·t#8¬&, ° #&�/±&,.§�§���*©§���*-%�*-§ *-#&¨ ° �8¯
� *-§�*©�&%?�
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0.33

ó^ôXõ�ö��SöwÅ���¥���*©,O��� ° ,.�O§ � ¥�« ��®~§ !�,�� ,.�.¥��6¯
� ,.%��., ° ����ª�#&ª�*-¨©*-§6\��!��8·N%�*©%�Å�*©¦���q2�

³N!�,�*©%��.� ,.#&� *-%�¦�'�,.¨-�2�.#&¨©*-À.#&§ *-��%É�8®t§�!�,\·t#8¬&, ° #&�/±&,.§~�O#�%¶ª�,\«�,.#���¥�� ,.'¶Á2¥�#�%2§�*©§�#8¯
§ *-¬&,.¨-\ªR�«�,.#&%��^�8®U§�!�, ° !�#&� ,�� ° #��.,(,.%2§ � � ° �Ù Ö9y�Ûì��Å�*-¦&¥�� ,�ð�� !��8·N�N§ !�,�,.%2§ ��� ° 

Ý Ì ú Í Î ú Ù�Ï Ð ÛHÑFM Ö2 Ã úû Ä Õ Ö Ùê�?Õ��,rõ� � Õ�� � r�Ï Ð Û^¨-% Õ Ö Ùê�?Õ��,rõ� � Õ�� � r�Ï Ð Û�'!�N'#� Ù-2�2�Û
®X�&��§�!�, á ��� §�Ö+2�Ô ° ,.� *-�2'��O� Î §�#���§ *-%�¦�®X� �&« §�!�,�¬8#&¨©¥�,���® Ö(®X�&��§ !�,\*-%�*-§�*©#&¨r«�*-%�*-«�¥�«
¥�%��O,.� §�#�*-%2§6\� § #&§ ,�#&§t§�*-«�,NÀ.,.����¹�§�!�,�,.%2§ � � ° �*-%��.��,.#���,.�~·N*-§ !�*©%�§ !�, á � ��§�2&Ô ° ,O� *-�2'��.¹
§ !�,.%�*©§�S#�§ §�,.%���*©%2§���# ° ¨-#�§�,.#�¥?�NÅ��&��¨-�&%�¦�§�*-«�,.�O¹U§�!�,$,.%2§ ��� ° ��S¥��.§ ¥�#�§ ,O��#&¨-«�����§
,.��� #�§�*-�.#�¨-¨-�·N*-§�!>#�%>#8¬�,O� #�¦&,\¬8#�¨-¥�,\��®w#&ª��&¥�§ Ý Ñã>2×aÖ�¹�·N!�*-�"!>*©�(� ��«�,.·N!�#&§�ª�,O¨©�8·
§ !�,�¬8#�¨-¥�,��8® Ý���� Ñ�¨©%�Ù�à p 2 Ã úû Û g >2×¹2���ª�§ #�*-%�,O'¶®X� �&« §�!�,��O¨©#&� ��*©�O#�¨^�/!�#���§�*-� ° !�#���,
� ° #��.,�#���,.#Ïà Ñ���×<ð!y	�U³N!�,�,O%R§�� � ° Ã'�*gÜ�,O� ,.%��O,$*-��'�¥�,�§���§�!�,���¥��.§�¥�#�§�*-��%���®�§�!�,
Á2¥�#�%2§�¥�«�'�2%�#�«�*©�O�t*-%��O��%2§ ��#�� §N§���§�!�,��.¨-#���� *-�.#�¨?�&%�,8¹�·N!�*-�"!�# °�° ����#��"!�,O�~#�¥�%�*g®X����«
¨-*-«�*-§ *-%�¦r'�*-� §�� *-ª�¥�§�*-��%�Ùî� ,.,^#�¨-� �N§�!�,^«�����,r'�,.§ #&*-¨©,O'�#&%�#�¨-2� *-�¿®X���?#u'�� *-¬�,O%�� �&§ ����� 2� §�,.«
ÙXÇ���*-� ,.&,.¬�,O§N#�¨B��ÖJï&ï8ÚRÛ	ª�#&� ,.'$�&%�§�!�,�� #&%�'��&«|¬�,.�O§ ���u«��2'�,.¨aÛì�

Âu%�,��.#&%�#&¨-� ��� § ¥�'��§�!�,�¨-��%�¦�§ *-«�,N#8¬�,.��#�¦�,���®U§ !�,��~¥���*-«�*S'�*-� § ��*-ª�¥�§ *-�&%��

úÕ Ö Ùê�?Õ��,rõ� � Õ�� � ÛHÑ ¨-*-«�����
Ö� MÏ���f�+Ö

��
Ð�� � ú Õ Ö Ù¹�¿Õ��,rV� � Õ�� � r�Ï Ð Û Ù-2�>�Û
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ó^ôBõ�ö��¿ö�³N*-«�,^'�, ° ,.%�'�,.%��.,���®�§ !�, ° !�#&� ,~� ° #��O,~,.%2§ ��� ° �®X�&�H§ !�,u'�*-� §�� *-ª�¥�§�*©�&%��^� !��8·N%
*-%�Å�*-¦��O��q�#�%�'@���
Ùa*-%�%2¥�«�,O� *-�.#�¨?�O��« ° ¥�§ #&§ *-��%��^¥���*©%�¦�# á %�*-§�,�¬8#�¨-¥�,��8®|�>¹S§ !�, á � ��§Y� � '�*-� §�� *-ª�¥�§�*©�&%��
'�¥���*-%�¦N§ !�,^*-%�*-§ *-#�¨8'�,.¨-�R�O#�¨-*-À.#�§�*©�&%�� !��&¥�¨-'�ª�,^%�,.¦&¨-,.�.§ ,O'�§��~*-« ° ���8¬�,r§ !�,H�.��%2¬&,.� ¦&,.%��.,JÛì�
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ó^ôBõ�ö��¿ö�é^�&%2§ ��¥�� ° ¨-��§Ã�8®># §�*-«�,"¯6#8¬�,.��#�¦&,.'|Á2¥�#�%2§�¥�« �u¥�� *-«�*�'�*-� §�� *-ª�¥�§�*©�&%|®B���
·^#8¬�, ° #&�"±�,.§�Ùî�JÛ^#�%�'��.¨-#&� � *-�.#&¨UÊ���*-%��O#���Ë,���,.�.§ *-�&%�®B���N#��/!�#���§�*-��§�� #JÍì,.�.§ �&� &�

Å�*©¦&¥�� ,�Ö4Ôu� !��8·N�^§ !���,.,~§�*-«�,"¯6#8¬�,.��#�¦&,.'��~¥�� *-«�*2'�*-� §�� *-ª�¥�§�*-��%��r®B���H'�*gÜ?,.� ,O%R§^*-%�*-§ *-#�¨
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ó^ôBõ�ö8÷'&?ö�³N*-«�,|#8¬&,.� #&¦�,.' �~¥�� *-«�*�'�*-� §�� *-ª�¥�§�*-��%����8®È# «�*-%�*-«�¥�« ¥�%��.,.��§ #&*©%2§6
·^#8¬�, ° #&�"±�,.§H¨-�2�.#&§ ,.'\*-%�*-§ *-#&¨©¨-�#�§ þ Ì_úÍ Îvú ·N*©§�!��#�~ÑÈÔ�#�%�'$Ùa#RÛ �+�NÑÆÖ�×DÚ Ùî#�§H§�!�,~�O,.%2§ ,.�
�8®^§ !�,�� §�#�ª�*-¨-*-§6�*-� ¨-#�%�'�Û"¹HÙaªSÛl� � ÑÆÔ�×øqÉÙa*-%$§�!�,��"!�#&��§�*©��� ,O¦�*-��%�Ûì¹?#�%�'�Ùî�JÛÓ� � ÑDM�Ö8×<Ô
Ùa*-%�§ !�,��&¥�§ ,O�N� ,.¦&¥�¨-#��N� ,O¦�*-��%�Ûì�
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'�*-� §�� *-ª�¥�§�*-��%����.,.%2§�,.� ,.'Ã#�§ þ Ì_ú�Í Îvú ·N*©§�!��<��Ñ�Ô�#�%�'�Ùa#2ÛY�9��Ñ¼Ö8×DÚ¶Ùa#�§�§�!�,\�.,.%2§ ,O���8®
§ !�,�� §�#�ª�*-¨-*-§6\*©��¨-#�%�'�Ûì¹UÙîª�Ûl�9��Ñ Ô�×øq�Ùa*-%$§�!�,��"!�#&��§ *-��� ,O¦�*-��%�Ûì¹�#&%�'�Ùa�4Ûl�9��Ñ M�Ö8×<Ô�Ùa*-%
§ !�,��&¥�§ ,O�N� ,.¦&¥�¨-#��N� ,O¦�*-��%�Ûì��³N!�,�·^#8¬�,"®B¥�%��.§�*©�&%�!�#&�Nª�,O,.% ° ��� ° #&¦�#�§�,.'��8¬&,.�l� Ñ Ö4Ô�Ö
° ,.� *-�2'���rS§ !�, á ��� §Ó����ÑT2&Ô ° ,O� *-�2'��N#���,�%���§^*-%��.¨-¥�'�,O'�*-%�§ !�,�#8¬&,.� #&¦�,8�

³N!�,N§ *-«�,"¯¸#8¬&,.� #&¦�,.'('�*-� § ��*-ª�¥�§ *-�&%��H�.#&%\ª�,N�.�&« ° #&� ,.'�·N*-§ !\§�!�,N�.¨-#���� *-�.#�¨SÊ��&*-%��.#���Ë,
� ,O�.§ *-��%¶*-%�Å�*-¦��JÖ���)>,(��ª���,.� ¬&,\#��O¨©,O#����.����� ,.� ° �&%�'�,.%��.,�·N*-§ !¶�.¨-#���� *-�.#&¨ ° !�#���,\� ° #&�.,
'�2%�#&«�*-�.�^*©%�§�!�,�§ !�� ,.,���,.¦�*-�&%��.�S½6%$�.#���,�Ùa#2ÛN§�!�,�'�*-� §�� *-ª�¥�§�*-��%���,.«�#&*-%��N¨-�R�O#�¨-*-À.,.'���%
§ !�,�� §�#�ª�*-¨-*-§6\*©��¨-#�%�'?��½6%É�.#���,�Ùîª�Û^§ !�,�'�*-� §�� *-ª�¥�§�*-��%�� ° ��,.#�'��~��¥�§~�8¬�,O�N§ !�,��O¨©#&� ��*©�O#�¨-¨-
�"!�#��&§ *-�\� ,O¦�*-��%?¹r� !��8·N*©%�¦�¹�!��8·^,.¬&,.�.¹H#&%>#�'�'�*-§�*©�&%�#�¨	ÁR¥�#�%2§ ¥�«�¨-�R�O#�¨-*-À.#�§�*©�&%�*-%>§�!�� ,.,
� ,O¦�*-��%��r��® ° !�#&� ,N� ° #��.,�Ùî� ,.,~Å�*-¦��/ï&Û"¹�·N!�*©�"!�*-�U#uÁ2¥�#�%2§ ¥�«Æ*-%2§ ,.�z®X,.� ,O%��., ° !�,.%��&«�,.%��&%?�
Âu%>§ !�,���§�!�,.��!�#&%�'?¹r§ !�,�� §�� ��%�¦$�.��%��.,.%2§ ��#�§ *-�&%���%>§�!�,\� ,O¦�*-��%>�.¨-�&� ,�§���ÙXÔ�Õ+M�Ö4Û~*-%
�.#&� ,�Ùî�JÛ(*©��#$�.¨-#&� � *-�.#&¨t,ìÜ�,.�O§�Ù�t^,.%����"!Ø,O§�#&¨X�^ÖJï�ï�2�Ûì¹U·N!�*-�"!>*-��#�¨-���$� , ° � �2'�¥��.,O'+ª2
° ��� ° #&¦�#�§�*-��%\�8®H�.¨-#&� � *-�.#&¨ ° !�#&� ,�� ° #��.,('�,.%���*©§�*-,.�.�

ò ö ¦ ù6µ¸©Oª.ô:¬,·¸¬,³8õ Ü  X ¬#¯h²+³_©
³N!�,H§�*-«�,�,O¬���¨-¥�§�*-��%~��®�#N·t#8¬&, ° #��"±&,.§ ° ���8¬2*©'�,.�?#�¨-� �N*-%2®B��� «�#�§�*©�&%N#�ªS��¥�§?§�!�,H� ° ,.�O§ � ¥�«
�8®^§ !�,\��R��§ ,.«É¹?·N!�*-�/!¶�.#&%�ªS,\�.��« ° ¥�§�,.'�®X����«�§ !�,\#�¥�§��R�O��� ��,.¨-#�§�*©�&%$®B¥�%��.§�*©�&%�Ù-2&Ô�Ûì�
½6%$§�!�, ° ��,.� ,.%2§��O#�� ,��8®H§�*©«�,"¯ ° ,.��*-�R'�*©���u#�«�*-¨-§ �&%�*-#�%��^ÿ�Ù�Ï¸��Ó~ÛNÑÈÿÃÙ-Ï/Û"¹?§�!�*-�~*-�~§�!�,
� ° ,.�.§�� ¥�«��8®t§�!�,�Á2¥�#&� *-,.%�,.��¦�*-,.���)(�'�, á %�,.'>ª2�§�!�,�Á2¥�#&� *-,.%�,O� ¦����§ #�§�,.�\Ùa�&� Å�¨-�2Á2¥�,.§
� §�#�§�,.�/Û

þ (�Ù�Ï/ÛrÑT��^ {+*-,�.0/213�4 (�Ù�Ï/ÛÉÕ Ù-2�ÚRÛ
·N!�,.��,�§�!�, 4 (É#���,�Ó^¯ ° ,O� *-�2'�*-�8�?³N!�*-�~'�, á %�*-§ *-��%$'�,.§ ,.��«�*-%�,.��§�!�,�Á2¥�#&� *-,.%�,O� ¦�*-,.���&%�¨-
¥ ° § ��*©%2§�,.¦�,.�(«\¥�¨-§ * ° ¨-,.�^�8®�úû îâÑ û p Ó���ÂN®B§ ,.%¶*-§~*-��§ !�,.��,"®X�&� ,\�.�&%R¬&,.%�*-,.%2§�§���*-%2§ � ��¯
'�¥��O,�§�!�,�Á2¥�#&� *-#�%�¦�¨-,.��5�($ÑF�)(2Ó p úû � Ër² ° #&%�'�*-%�¦�§ !�,�·t#8¬&,"®X¥�%��.§ *-��%�*-%$§�,.� «��~�8®H§�!�,
Á2¥�#���*-,.%�,.��¦����§ #&§ ,.� þ Ù�Ï/ÛtÑ � ( 
 ( þ (?Ù�Ï/Û^·N*-§ !��O��%���§ #�%2§N�.�2,����O*©,O%R§�� 
 (¿¹�§ !�, Å���¥�� *-,.�
§ ��#�%��z®X����«|�8®H§�!�,�#�¥�§��R�O��� ��,.¨-#�§�*©�&%

� Ð\Ñ � Ù-Ï Ð¿Õ Ïv�JÛrÑ � ( ¼ 
 (Û¼ N , ^ {+6 , Ð Ù-2�y�Û
#8®B§ ,.�~Ò ° ,O� *-�2'���Ùa�.�&« ° #&� ,�ËrÁS�JÙ:2�Ô�Û�Û^R*-,.¨-'��

� Ù75�ÛHÑ �
Ð
� Ð , {+6�Ð ÑT2 Ã � ( ¼ 
 ( ¼ N \ Ù75�M85 ( Û$× Ù-2�q�Û

½6% ° � #�²2*-�.¹8§�!�,t�O��« ° ¥�§ #&§ *-��%�*-��%��&§r,.²2§ ,.%�'�,.'\§ �u*©% á %�*-§6�#�%�'�®B����# á %�*©§�,t�O¥�§ ��Ü�#�§
Ò z|~�� #�·N*-%�'��8·�®X¥�%��O§ *-��%?¹�,�� ¦��:9 Ð Ñ�Ù ÖfM��O���JÙ:2 Ã Ò p Ò z|~�� Û�Û p 22¹�«\¥���§tªS,�*-%R§�� �2'�¥��O,.'
*-%2§ ��§ !�,�Ò�¯6� ¥�«x*-%�Ë�Á��8Ù-2�q�Ûì¹�·N!�*-�/!���,.'�¥��.,O��§�!�,�� ° ¥�� *-�&¥��~�&� �.*-¨-¨-#�§ *-�&%�� ° ���R'�¥��.,.'¶ª2
§ !�,H�.¥�§��8Ü�#�%�'�� «��R�&§ !�,O��§ !�, \ ¯X®B¥�%��.§�*©�&%���*-%2§ �u¨-*©%�,U��!�# ° ,	®X¥�%��.§�*-��%��<;�Ù75«M�5 ( Ûì¹c·N!�*©�"!
#���,\'�,.§�,.� «�*©%�,.'�ª2¶§ !�,\·N*-%�'��8·È®X¥�%��.§�*-��%?��½6%>#&'�'�*-§ *-�&%?¹?§ !�,\Á2¥�#&� *-,.%�,.��¦�É®X¥�%��O§ *-��%
#�§^§ *-«�,NÏv�~ÑÈÔ�*©�^¦�*-¬&,.%�ªR

þ (�ÙBÔ�Û>= ��
Ð

þ Ù�Ï Ð�Û?9^Ð�, {+6 , Ð Õ Ù-2���Û



���Sn���l��������Sn! 2k þ Z

0,00

0,05

0,10

0,15

0 π 2π
Quasiangle

33 (1.0/ -0.8)

25

39

37
26

40

27

23
24

38

35

28

32

34

31
36

30
29

In
te

ns
ity

ó^ôBõ�ö8÷S÷�ö�Å���¥�� *-,.��§ ��#�%��z®X����« ��® §�!�,>#�¥�§ �2�.����� ,.¨-#&§ *-��%È®X¥�%��.§ *-�&%+®X�&��#+·t#8¬&, ° #&�/±&,.§
° ¨-#��O,.'+*-%�*-§ *-#�¨-¨-¶#�§$Ù Ö�Õ+M~Ô�×íð&Û"¹H·N!�*-�"!+*-��*-%���*-'�,�§ !�,¶�"!�#��&§ *-��� ,.#�#�%�'Ø�O¨©�&� ,$§���§�!�,
ªS��¥�%�'�#��  § ��§ !�,>�&¥�§ ,O�$� ,.¦&¥�¨-#���� ,O¦�*-��%�Ùa��,.,�Å�*©¦��JÖJÛì�~³N!�, ° ,O#�±2�$# °�° ,.#&�$#�§�§�!�,
Á2¥�#���*-#�%�¦&¨©,O�@5�(?�

·N!�,.��,\§ !�, ° � � ° ����§ *-��%�#�¨-*-§6��.�&%�� §�#�%2§�*-����ª�§�#�*-%�,.'$ª2$%���� «�#�¨-*-À.#�§�*-��%?��ñu��#&%�,O²R#&«\¯
° ¨-,8¹tÅ�*-¦��.Ö�Ö�� !��8·N�\§ !�,$Å���¥���*©,O��§�� #�%��6®X�&� « ��®�§ !�,�#&¥�§ �2�.�&� ��,.¨-#�§ *-�&%>®X¥�%��.§ *-��% ®X����#
·^#8¬�, ° #&�"±�,.§�*-%�*-§�*©#&¨-¨© ° ¨-#��.,O'>#�§\Ù Ö�Õ+M~Ô2×<ð&Û"¹�*B�D,8��*-%���*©'�,\§ !�,\�"!�#&��§ *-�\��,.¦�*-��%¶�8®�Å�*-¦��.Ö��
³N!�, ° ,.#�±2�~# °�° ,.#��N#&§N§ !�,�Á2¥�#���*-#�%�¦&¨©,O��5 ( �

ñ�� ¥�ª���,.Á2¥�,.%2§H#&%�#�¨-2� *-����®�§ !�,N�~¥���*©«�*�'�*-��§ � *-ª�¥�§ *-��%����8®�§�!�,N�.�&� � ,O� ° ��%�'�*-%�¦�Á2¥�#&� *g¯
,.%�,O� ¦�É� § #&§ ,.� þ ( ° � �8¬2*-'�,.�u*©%�®X����«�#�§�*-��%\#�ªS��¥�§~§ !�,�¨-�2�.#�¨-*-À.#&§ *-��% ° � � ° ,.��§ *-,.���&%$'�*g®a¯
®X,.��,.%2§r� ,.¦&*©�&%��r*-% ° !�#�� ,^� ° #��.,8��Å�¥�� §�!�,.� «�����,8¹8ªR��.�&« ° ¥�§ #�§�*-��%��8®?#~��¥,���.*-,.%2§ ¨-�¨-#���¦�,
%2¥�«\ªS,.���8®NÁR¥�#�� *-,.%�,.� ¦&*©,O������Á2¥�#&� *-#�%�¦�¨-,.�.¹�§ !�,\��§ #�§�*-� § *-�.#&¨ ° � � ° ,.��§ *-,.���8®N§ !�,\Á2¥�#&� *g¯
,.%�,O� ¦�É� ° ,.�.§ ��#��.#�%$ªS,�§ ,.��§ ,.'?��³N!�, ° ��,.'�*-�.§ *-�&%�*-�.¹S,8�D¦��-¹�§�!�#�§u§ !�,(%�,.#���,.� §(%�,.*-¦�!2ªS���
'�*-� §�#�%��O,\®X�&¨©¨-�8·N��#�Ê���*-��� ��%>'�*©��§ ��*©ª�¥�§ *-��%¶®B����§�!�����,���§ #&§ ,.��¨-�R�O#�¨-*-À.*-%�¦���%>#¶� ,.¦&¥�¨-#��
� ,O¦�*-��%?¹�·N!�,.� ,.#&�N§ !��&� ,��O��� ��,.� ° ��%�'�*-%�¦\§ �\#��"!�#��&§ *-�~��,.¦�*-«�,u#���,�) *©¦&%�,.�^'�*-� §�� *-ª�¥�§�,.'
Ùa��,.,8¹S,8�D¦��-¹��~#&#�±�,\Ù�ÖJï�ï�2�Û	#�%�'���,"®X,.��,.%��.,.��§�!�,.� ,O*©%SÛ"�

ò ö ò ó�¨¢©#¶«²4ôV¯BA�µ¸·¢·¢¬,ôXô:·rõ
ñ~�r#&%�*-%2§ ,.��,.� §�*-%�¦�# °�° ¨-*-�.#&§ *-��%?¹4��%�,^�.#&%�*-%2¬�,.��§ *-¦�#&§ ,^§ !�,^*-%���¥�,O%��.,N�8®S#�§�*-«�,"¯ ° ,O� *-�2'�*-�
á ,.¨-'+�&%�§ !�,¶'�2%�#�«�*-�.�\�8®�#�·^#8¬�, ° #��"±�,O§�«��8¬2*-%�¦$*-%+#>ª�*©��§ #&ª�¨-, ° �&§ ,.%2§�*©#&¨B¹t,8�D¦��2#
'��&¥�ª�¨-,~«�*©%�*©«\¥�« ° �&§ ,.%2§ *-#&¨X��ñ ��2� § ,O«�� § ¥�'�*-,.'�� ,.�.,O%R§�¨-�ª2�¬8#�� *-�&¥��t#&¥�§ !���� �N*-�N§�!�,
° ��§ ,O%R§�*-#�¨ S�Ù��2Õ�Ï/ÛrÑ	ë÷�_ìlMDC,� N ��í#�H�O���8Ù îrÏ/ÛÉÕ Ù-2&ð�Û
#�®X��*-�.§ *-��%�¨©,O� �N¤~¥ ��%�¦���� �O*©¨-¨-#�§����O¹�·N*-§ !�¬8#&¨-¥�,.��ë^ÑâÔ�×¹y2¹EC�Ñ�ÖJÔ�¹!î�ÑTq�×íÔ��2¹�#&%�'$úû Ñ�Ö
®X�&�t§�!�, ° #&� #�«�,.§ ,O� ��ÙXë¿*-%�#�%�'�t^#�¨-¨-,.%2§ *-%�,\Ö4ï�ï�Ô�¹�Ö4ï�ï�2�Û"�



þ W Þ f8ß�f�MNbO: A6365�1OGRh Þ f2àÉ;<9/A63z5R9�:

Å��&�?¬8#�%�*-��!�*-%�¦t,O²R§�,.� %�#�¨2'�� *-¬2*-%�¦ á ,.¨-'?¹J·^,r!�#8¬�,r#N��*©« ° ¨-,�§�*©«�,"¯6*©%�'�, ° ,.%�'�,.%2§?'��&¥�ª�¨-,
·^,.¨-¨ ° ��§ ,O%R§�*-#�¨r#�%�'É§ !�,�,.%�,.��¦�DF *©�u�.��%�� ,.��¬�,.'?�rÅ��&�~,.%�,O� ¦�*-,.�(ª�,.¨-�8· §�!�,�ª�#�� ��*-,.�.¹?#
Á2¥�#�%2§�¥�«Æ·^#8¬�, ° #��"±�,.§	¨©�2�.#&¨-*©ÀO,.'\*-%�§�!�,~¨-,"®X§ ° ��§�,.%2§ *-#�¨�·^,.¨-¨S§ ¥�%�%�,.¨-�H§ !�����¥�¦&!\§ !�,uª�#��z¯
� *-,.��ê>§ !�,��O¨©#&� ��*©�O#�¨-¨->*©%�#��.�.,O� � *-ª�¨-,�� ,O¦�*-��%Ã*©% ° !�#&� ,�� ° #&�.,�ê>#�%�'Ã# °�° ,.#&� ���&%�§�!�,
� *-¦&!R§�!�#&%�'¶� *-'�,8�r³N!�*-� ° � �2�.,.�����O��%2§ *-%2¥�,.��#&%�'>·^,��&ª�� ,.��¬�,�#�§�¥�%�%�,O¨©*-%�¦��&� �.*-¨-¨-#�§ *-�&%
ªS,.§6·t,O,.%>§ !�,�§6·^��«�*-%�*-«\#��R³N!�*-� ° !�,O%���«�,.%���%É*©�u·t,O¨©¨r¥�%�'�,.� ��§ �2�2'>#�%�'É�.#�%¶ª�,�'�,"¯
� �O� *-ª�,O'$� ,.«�*-�.¨-#�� ��*-�.#�¨-¨-�Ùî� ,.,�¹�,�� ¦��-¹�é^!�*-¨-'�Ù�ÖJï&ï�ÖJÛ�Û^*-%�§ ,O� «��N��®U§�!�,�#��.§�*©�&%�*©%2§�,.¦���#�¨

G Ñ Ä Î?HÎ2I Ò 2!P®¼ F[M(S�ÙK��Û+¼z'#�+Õ Ù-2&ï�Û
�8¬�,O�H§ !�,uª�#���� *-,.�O¹�·N!�,.� ,Ó�KJ¶#&� ,u§ !�,u§ ¥���%�*-%�¦ ° ��*-%2§ �.�2)>,.¨-¨�ªS,.¨-�8·�§ !�,uª�#���� *-,.�.¹2*B�D,8��®B���
¨-#���¦�, G ¹H§�!�,$§�¥�%�%�,.¨-*-%�¦ ° ����ª�#&ª�*-¨-*©§6>*-��, ^ NML #&%�'�§ !�,$§�¥�%�%�,O¨©*-%�¦>� ° ¨-*-§ § *-%�¦¶�8®�§�!�,
#�¨-«���� §	'�,.¦�,O%�,.� #&§ ,�,O%�,.� ¦&�,.*-¦�,.%2¬8#�¨-¥�,O�N*©�N¦&*-¬�,.%�ªR

ÐNF g úû îÃ ,_^ L Õ Ù->&Ô�Û
·N!�,.��, î{*-�r§ !�,N�.¨-#�� ��*-�.#�¨2®B� ,.Á2¥�,.%��.\*-%�#�� *-%�¦&¨-,t·^,.¨-¨B�cñ � ¥ ° ,.� ° ����*-§ *-��%\��®�§�!�,.� ,N��§ #&§ ,.�
�����.*-¨-¨©#&§ ,.�^·N*-§ ! ° ,.� *-�2'âÓ�O2P � Ñ82 Ã úû p ÐNFýª�,O§6·t,.,O%$§ !�,(§6·t��·t,O¨©¨-�O�

)+!�,.%\§�!�, á ,.¨-'�*-�H� ·N*-§ �"!�,O'\��%?¹�§�!�,N� *-§�¥�#�§�*©�&%�*-�H«\¥��"!�«���� ,^�.�&« ° ¨-*-�.#�§�,.'�ª2�§�!�,
®X#&�.§.¹?§ !�#�§�§ !�,\�O¨©#&� ��*©�O#�¨r«��&§ *-��%�*-�~�"!�#&��§ *-��#�%�'¶§ !�,.� ,\*-��%����.��%�� ,.��¬�,.'>Á2¥�#&%R§�*-§6�*-%
§ !�,��"!�#&��§ *-����,.¦�*-�&%$ª�,O§6·t,.,O%>§ !�,�·t,O¨©¨-�O¹�#&%�'$!�,O%��.,\%���,.Á2¥�*-¬8#�¨-,.%2§~��®t§ !�,�§ ¥�%�%�,.¨-*-%�¦
*-%2§ ,.¦&� #�¨�Ù-2�ï&Û"�2³t ° *-�.#&¨-¨©&¹8§ !�,u§6·t� ° ��§�,.%2§ *-#�¨S«�*-%�*-«\#N§ ¥�� %�*-%2§ �(� § #&ª�*-¨-*©§6(*©��¨-#�%�'��	#�%�'
§ !�,��.¥�� ¬�,\��, ° #&� #�§�*-%�¦�§ !�,\��*©%�¦�¨-,�·^,.¨-¨H«��&§ *-��%�®X����«�§ !�,�'��&¥�ª�¨-,�·t,.¨-¨r�����.*-¨-¨©#&§ *-��%É#�§
!�*-¦�!�,.�~,.%�,.� ¦&*©,O��Ùa§�!�, ´ ��, ° #���#�§�� *-²SµíÛ�*-�~'�,.��§ ���8�,.'¶ª2�§�!�,�*©%2§�,.� #&�.§ *-��%É·N*©§�!$§ !�, á ,O¨©'¿�
½6%���§ ,.#&'?¹U#É�/!�#���§�*-�\� , ° #&� #&§ � *-²>¨-#8�,O��'�,.¬�,.¨-� ° �.¹r·N!�*-�"!>¦�� �8·N�(·N*©§�!>*-%��.� ,O#�� *-%�¦ á ,.¨-'
� §�� ,.%�¦�§ !¿�

³r¥�%�%�,.¨-*-%�¦¶§ !�����¥�¦&!�� ¥��"!+#>�"!�#&��§ *-��¨-#8�,.��*-�\� §�*©¨-¨^®X#&��®X� �&« ªS,.*-%�¦>¥�%�'�,O� � §��2�R'
#�%�'$§ !�,�§ !�,.����$�8®t��¥��"!>§ ¥�%�%�,.¨-*-%�¦�§�� #�%�� *-§ *-��%��~*-��#�%$#&�.§ *-¬�, á ,.¨-'$��®t�.�&%R§�,.« ° ����#���
� ,O� ,.#&� �"!ÆÙa��,.,8¹^,8�D¦��-¹�Ê�,.��,.��Ù�ÖJï&ï�ÖJÛì¹�Ê�¨©#&§ #¶#�%�'�ò���«�,.À�ë?¨-�&� ,.%2§ ,¶Ù Ö4ï�ï!2&Û"¹Hé^#���#�§ *N,O§
#�¨B�HÙ Ö4ï�ï�ÚRÛ"¹�����ò�������� «�#&%�%$,.§(#�¨B�tÙ Ö4ï�ï�Ö.#�¹Dª?¹?�8¹^ÖJï�ï�>�Ûì¹Û�~§�,.� «�#�%�%¶,.§�#&¨X�^Ù ÖJï&ï8Ú2ÛN®B���
� §�¥�'�*-,.����®t#�'�� *-¬&,.%>'���¥�ª�¨-,�·^,.¨-¨r��� �O*©¨-¨-#�§�����#�%�'{ò�����ªS,�#&%�'¶�~#�#&±�,�Ù Ö4ï�ð!�&Û"¹�é^#���#�§�*
,.§�#&¨B��Ù�ÖJï&ï8ÚRÛì¹?ñ~¬�,O� ª�¥��"±2!�,O§�#�¨B�HÙ Ö4ï�ï!y&Û�®X����� ,O¨©#&§ ,.'>��§ ¥�'�*©,O����®t#$±2*-�/±&,.'¶����'���*-¬�,.%
� �&§ �&�/Û"�

Å�*©¦&¥�� ,�Ö+2���!��8·N��#���§ ����ªS��� �O� ° *-��Ê��&*©%��.#���Ë,���,.�.§ *-�&%>�8®t§�!�,\� 2� §�,.« Ù-2&ð�Û�®X����§�!�,
° #&� #�«�,.§ ,O� �H¦&*©¬&,.%�#�ªS�8¬�,8�RÌ�,.� ¥�¨©§��r®X����«Æ§�!�� ,O,~�.¨-#���� *-�.#&¨�§�� #JÍ",O�.§ �&� *-,.�^#�� ,N��!��8·N%?Ä�Âu%�,
§ ��#JÍ",.�O§ �����¦&,.%�,.��#�§ ,O�N§ !�,u�/!�#���§�*-�~� ,O#�¹�§ !�,~��§�!�,.�N§6·^��#���,~��,.¦�¥�¨-#&�t#&%�'�«��8¬�,^#�� �&¥�%�'
§ !�,�¨-,"®X§u����� *-¦&!R§u*-� ¨-#�%�'¿¹�� ,O� ° ,.�.§ *-¬&,.¨-���³r��#�%���*©§�*-��%��uª�,.§6·^,.,.%>§�!�,�¨©,ì®X§�#�%�'$§�!�,�� *-¦�!2§
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