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��¤ �¢�>¥¦u5tr_cjDor�¨u5�Ã~1a`tror�¢�^a`��o�a�ik¾�Ç�a�ipjD~�~�£¢�¨�kjDor�¨u5�^ip��¤ l�©��¨§Yl��¢o�h*��l�_Mh`tr�¨§Yl^a ��h`£¨]`��l^a`��oe��u5�^�*£¨a�i
o�)5��\^a�i���¤¬j5��§�l��¨i��¢or�¨u5�'��a|£�¤Éa`��«��¢t�u5���^a`_Ma`��o|��¤ÉaJm>h��`l�or�¨u5�Fª5h`��jD£¨a`_Ma`��o<jD~�~1a`£¨h����5º�·¹½,/�·¹½`ª�­e��a�i

0�19L20 H



� ����� ������� 	Iº�
���¼I»���·¶´ �5º�½`º�
�³J´¶µ�±Y´¶·¹¸��*±�»M¸`¼I´¦µ`±^½ 2
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_cjDor�¨§�l^a�i
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��u5��o�aJm>o�a�¾
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��l��¨��aV«Y�¢trorl^a`£�¾ks�u5l�t���a`£àj>ªAirl�~�~1u�i�u5�^iF§Yl^a���\�j5�`l��'��a�i�«Y�¨i��¢o�a`l�t�i��>l�_®l^i�h�a<i�u5�¢o�h�§Yl��¢~1h���¤ l��
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	�

� �����
�����������
����������� �
�!�#"$��%&���('��)�+*-,�.�� /0,��1"324�0,�562����
/0,��

�}a�ip~�t�a`_Ä�¨a`t�i}~�t�u5o�u5o¹q�~�a�ikª���u5��o}£¨a ��h`~�£¨u5�¨a`_Ma`��o�a�iroet�a�iro�h ��u5� Å �^h'jDl>mÃ£àjD©�u5t�jDo�u5�¢t�a�i
ª
jDl>mQ��h`«�a`£¨u5~�~1a`_Ma`��o�i'~�£¢l^i�t�h���a`��o�i
ª�j5�^jD~�o�h�i'­Ã��a�i�a`��«��¢t�u5���^a`_Ma`��o�iÄ«�jDtr�¨h�i * l�� _®l^i�h�a�ª
l��^ap«Y�¢£¢£¨a�ªYl��Âi��¢o�ae��a ¥¶u5l��¢£¢£¨a�i}¾�¾�¾�+Jª�£�¤ l�©��¨§Yl��¢o�h}��l�_Mh`tr�¨§Yl^a}j���hØv�­�ort�u5l�«�h}��a�izjD~�~�£¢�¨�kjDor�¨u5�^i
�^jD�^ip��a��^u5_®©�t�a`l>m ��u5_cjD�¢�^a�ik¾ 4eu5l^i a`� ~�t�u5~1u�i�u5�^ip�¨�`��l��^a�t�jD~��¨��a�t�a`«�l^a�¾

7 ÷7698¬æIñ5ò:8 K>æJï¦îÉå�î¬æJóAîðó98 ;�<
ï¶å�é>=
P
÷�K>éÀô�ï¦æJóDóDò:8�:0î;8JîÉå¹ò:8 H�ï¦ï¦î¬ï¶å¹òIó�å

LML óON�P�P7Q:R



# ����� �5±��
½�·��
	��
�'½J´ ��������� �5º���·¶¼r½

��������� � 'Y��� 	A�YÐ�� 	D�
'�� 	D�
�*jDo�jD�Yoe�>l ��h`©�l�o}��a�ipjD���^h�a�i*���>ª�£¨a�i ~�t�a`_Ä�¨a`t�iport�j�«�jDl>m a`�Ãl�©��¨§�l��¢o�h ��l�_Mh`tr�¨§Yl^a�u5�Yo

h`o�h¡��h`«�a`£¨u5~�~1h�iMjDl i�a`�¢� ��a�i�£àjD©1u5t�jDo�u5�¢t�a�i�	e£¢�¢«�a`oror� * � ��·¶´�%D½ � ��
 ��½1�
�&��+�a`oÄfejD� #��*a`t�u�m
*�� �5¼ � � ��³��¬�&��+J¾ �À£¨i<~�t�u5~1u�i�a`�Yoz~�tr�¢�^�`�¢~�jD£¨a`_Ma`�Yop��a�i�i�a`tr«��¨��a�i<£¢�¨h�i�­®£àj £¨u��kjD£¢�¨i�jDor�¨u5� ��a}£¨a`l�t�i
l�or�¢£¢�¨iIjDo�a`l�t�iejDlÃi�a`�¢� ��¤ l�� ©&)Dor�¢_Ma`��ok¾

� ��·¶´�%D½!� ��

�Y½pa�i�opl���irq�i�o�]`_Ma®��a�£¨uY�kjD£¢�¨i�jDor�¨u5�È~1u5l�te��a�ie~�a`t�i�u5���^a�i*ir�¢orl^h�a�i}�^jD�^iel��
�¢_Ä_Ma`l�©�£¨a�¾�ÇFa�i l�or�¢£¢�¨iIjDo�a`l�t�i�i�u5�Yo _®l����¨i���¤ l��Ò©�j5�>��aÂir�¢����jD£àjD��o�£¨a`l�t ~�t�h�i�a`�^��a * a`o���u5�^�
��a`£¢£¨aÂ��aM£¨a`l�t�~�u5tro�a`l�t +®­ l��^aM�¢�>¥¶t�j5irortrl^�`orl�t�aÂ��ac�kjD~�o�a`l�t�ik¾�ÇFa`l�t®£¨u��kjD£¢�¨i�jDor�¨u5� ~�a`l�o �`ort�a
aJm>~�£¨u5�¢o�h�a�~�jDt}�>�  �h`t�a`��o�a�i jD~�~�£¢�¨�kjDor�¨u5�^i*o�a`£¢£¨a�i}§�l^a�£�¤¬j -c��\�jD��a'��a�i}~1u�ir�¢or�¨u5�^iei�l�tpl��È~�£àjD�
u5l a`�^��u5t�a¡£¨a¡ort�jD�^ir¥¶a`troM��a�iMjD~�~1a`£¨i'o�h`£¨h`~�\^u5���¨§�l^a�ic«�a`t�iÄ£¨a¡��u5_®©��¢�^h £¨aÂ~�£¢l^iM~�t�uY��\^a �>l
��a�i�or�¢��jDo�jD�¢t�a�¾

� �5¼ � � �Y³}~�t�u5~�u�i�a�jDl>mÈl�or�¢£¢�¨i�jDo�a`l�t�i���aev+u5l^a`t*l���t��5£¨a�~�£¢l^i*j5�`or�²¥�a`��£¨a`l�t}~1a`tr_Ma`oro�jD��o
��¤ �¢�Yo�a`t�jD���¢t<�>�¢t�a��`o�a`_Ma`��o<jk«�a���£¨a�irq�i�o�]`_Ma�¾A��jD�^i���a`o�u5©>v+a��`or�²¥rªD��\�j5�`l��M��¤Éa`��ort�apa`l>m��>�¨ir~1u�i�a
��¤ l��Èo�a`tr_Ä�¢��jD£�_Mu5©��¢£¨a�ª�jD~�~1a`£¨h �@��³`ª�t�a`£¢�¨h®«��àjÄl��Èt�h�i�akjDlÈ��a`£¢£¢l�£àjD�¢t�a��¢�>¥¶t�jDt�u5l���a'­Ml��^a®�¢�>¯
¥¶t�j5irortrl^�`orl�t�a���a ��u5_Ä_®l����¨�kjDor�¨u5�F¾�s�£¢l^i��¨a`l�t�i}jD~�~�£¢�¨�kjDor�¨u5�^i}aJm�~�£¨u5�¢o�a`�Yo}��a`oro�a�jDt���\��¢o�a��`orl�t�a�¾
Ç�a�i®l�or�¢£¢�¨i�jDo�a`l�t�i�i�ac«�u5�¨a`��oÄjD�¢�^ir�<~�t�u5~1u�i�a`t®£àjÃ~�u�i�ir�¢©��¢£¢�¢o�hc��¤¬j5����h���a`tÄ­Ã��a�i��¢�>¥¶u5tr_cjDor�¨u5�^i
��u5�Yo�aJm�orl^a`£¢£¨a�i * l��Ót�h`~�a`tro�u5�¢t�a h`o�jD�YoÂj5i�i�u��`�¨h ­È��\�j5§Yl^a ~��¨]���a +Jª���a i�h`£¨a��`or�¨u5���^a`tc��a�i'~1hJ¯
tr�¢~�\^h`tr�¨§Yl^a�i'a`�Q¥¦u5�^�`or�¨u5� ��ac£¨a`l�t'h`£¨u5�¢���^a`_Ma`��o'~�\�q>ir�¨§Yl^a�ª�u5l a`�^��u5t�a¡��ac��h��`£¨a`�^��\^a`tM��a�i
jD~�~�£¢�¨�kjDor�¨u5�^ie£¨u5t�i�§YlF¤ l��Ã��a`tro�jD�¢����u5�Yo�aJm�o�a a�i�o ��h`o�a��`o�h�¾

��������� � 'Y�c� )F��Î���� 'Y� -�'ÈÑRÌ�Ð*�^Ñ��8� �>Î��8Ì��
xza`oro�aÂ�`£àj5i�i�aÂ��¤¬jD~�~�£¢�¨�kjDor�¨u5�Fª���h`tr�¢«�h�a¡��a�i�ort�j�«�jDl>mQ~�t�h���h���a`��o�i
ª�t�a`��t�u5l�~1an£�¤Éa`�^i�a`_®©�£¨a

��a�i i�q�iro�]`_Ma�i¡~�tr�¢�^�`�¢~�jD£¨a`_Ma`�Yo�jAm�h�i irl�t¡£àj £¨u��kjD£¢�¨i�jDor�¨u5��~�\�q>ir�¨§Yl^a ��a�i l�or�¢£¢�¨i�jDo�a`l�t�ik¾�w
£�¤ �¢_cjD��aÄ��a� �
�0�í·�����º �¢bk�3�¹ª 	I»���± � �k½$�¢b�b7�¹ª � ��³J´ �7�5´ � �¢bk�&�Va`o ���5»�� ��·¶´ �5º �¢b��3� * ��a'��a`tr���¨a`t
h`o�jD�Yoeh`��jD£¨a`_Ma`�Yo}l�or�¢£¢�¨i�h®a`�Ão�jD�Yo}§YlF¤¬jD�¨��aJ¯�_Mh`_Mu5�¢t�a�ª�«�u5�¢t}�`�²¯ÀjD~�t�]�i +Jª���a`tro�jD�¢�^ie��¤Éa`�Yort�a�a`l>m
��h`£¢�¢«�t�a`��okª1��a®¥¦j '�u5����h`�^h`tr�¨§�l^a�ª�l��^a��¢�>¥¶u5tr_cjDor�¨u5� ��u5�Yo�aJm�orl^a`£¢£¨aÄa`� ¥¶u5�^�`or�¨u5� ��a�£àjÄ£¨u��kjD£¢�²¯
iIjDor�¨u5�Ã��a�i l�or�¢£¢�¨i�jDo�a`l�t�ik¾

��¤¬jDl�ort�a�ic~�t�u5o�u5o¹q�~�a�iÂu5��onh`o�hÃ��u5�('`l^ic�^jD�^ic£�¤Éu5~�or�¨§�l^a���¤¬jD~�~�£¢�¨�kjDor�¨u5�^ic~�jDtror�¨�`l�£¢�¨]`t�a�ik¾
x}¤Éa�i�okªA~�jDtVaJm�a`_Ä~�£¨a�ª5£¨a��kj5i���a�i0��l��¨��a�i�«��¢trorl^a`£¨i�� 
 	 � � �¢b`�0�¹ª� ��³�½J¼ ��±Y´!
�½D�¢b�2 �¹ª � ½`·¶¼>��±Yº,��·
�¢b #&�¹ª  #" �)� � �¢b
�&�¹ªzu5l a`�^��u5t�a%$�´ ����´¦½ �¢b��3�¹¾�xza���a`tr���¨a`tÃaJm�~�£¨u5�¢o�a�ª���u5�5vru5�¢��o�a`_Ma`�YoÈ­Ql��
\��¨i�o�u5tr�¨§�l^a���a�i �¢�>¥¦u5tr_cjDor�¨u5�^ip«��¨irl�jD£¢�¨i�h�a�ikª^£¨a�ip~1u�ir�¢or�¨u5�^ipi�l^����a�i�ir�¢«�a�ip��a�ipl�or�¢£¢�¨i�jDo�a`l�t�i*j Å �
��¤Éa`�È��h��>l��¢t�a®£¨a`l�t�ie~�t�hJ¥¦h`t�a`�^��a�ikª���a�§�l���~�a`tr_Ma`okª�~�jDtp£àjMi�l��¢o�a�ª���¤¬j5�^jD~�o�a`t}£¨a®��u5��o�a`�Yl ��a�i
�¢�>¥¦u5tr_cjDor�¨u5�^ip��h`£¢�¢«�t�h�a�ik¾

ÇV¤¬j5i�ir�¨iro�jD�^��a�jDl � � � �*��´Rº��®t�a`~�t�h�i�a`��o�a�l��^a�jDl�ort�a®�`£àj5i�i�a���¤¬jD~�~�£¢�¨�kjDor�¨u5�^i*��h��>�¨h�a�ik¾�yV£¢£¨a
~1a`l�o �`ort�a|��h��`£¢�¢�^h�a�i�u5l^i�~�£¢l^ir�¨a`l�t�i�¥¶u5tr_Ma�i
¾ ��½.� �$	V´Rº&
�½`¼O�¢bk�&��a�irokª
~�jDt0aJm�a`_Ä~�£¨a�ª
l��'irq>iro�]`_Ma
��a���u5_Ä~�jDt�jD�¨i�u5����¤Éu! 1t�a�i��¢��o�a`trt�u5��akjD©�£¨a���u5��o�aJm>orl^a`£¢£¨a`_Ma`��o}~�jDt t�jD~�~1u5trop­'£àj�£¨uY�kjD£¢�¨iIjDor�¨u5�

0�19L20 H



� ����� ������� 	Iº�
���¼I»���·¶´ �5º�½`º�
�³J´¶µ�±Y´¶·¹¸��*±�»M¸`¼I´¦µ`±^½ �

��aei�a�i|l�or�¢£¢�¨i�jDo�a`l�t�ik¾&� � � ���/� %k´J�¬���&��a`o � ½J¼ � �5º@� � � � � �*��´Rº�� � � �I´ �J· �5º�· �¬�>b��1i�u5��okªY~�u5l�t|£¨a`l�t
~�jDtrokª1��a�i�jD~�~�£¢�¨�kjDor�¨u5�^i*«�u5l^h�a�i ­nj5����u5_Ä~�jD���^a`t £¨a�i*�`£¢�¨a`��o�i jDl�i�a`�¢�È��¤ l���_cjD��j5ir�¢�F¾1y�£¢£¨a�i
aJm>~�£¨u5�¢o�a`��okª�­�£�¤ �¢�^iro�jDt ��a $*´ �*��´�½`ª>l��Ã��u5��o�aJm>o�a�~�£¢l^i�tr�¨��\^a §Yl^ae£àj'i��¢_Ä~�£¨a*£¨uY�kjD£¢�¨i�jDor�¨u5����a�i
l�or�¢£¢�¨iIjDo�a`l�t�ik¾��*a�¥�jD�¢okª�a`£¢£¨a�i}ik¤¬jD~�~�l��¨a`�Yo}irl�te£àjÄ~�t�ukm��¢_Ä�¢o�h�~�\�q>ir�¨§Yl^a®��a�i*jDtror�¨�`£¨a�i}­M«�a`�^�>t�a
a`okª>�^jD�^iz£¨a}©�l�o���aet�hkjD£¢�¨i�a`t���a�i�u! 1t�a�i�~�l�©�£¢�¨�`�¢o�jD�¢t�a�i�~1a`t�i�u5����jD£¢�¨i�h�a�ikª>irl�tzl��¡~�t�u Å £àjD��a���a�i
�`£¢�¨a`�Yo�ik¾

xza`tro�jD�¢�^i irq�i�o�]`_Ma�ini�u5��oÃaJm��`£¢l^ir�¢«�a`_Ma`��o ©�j5i�h�i i�l�tÂ£�¤ÉaJm>~�£¨u5�¢o�jDor�¨u5� ��aÈ£àjQ~�t�ukm��¢_Ä�¢o�h
~�\Yq�i��¨§�l^a���a�ieu5©>v+a`o�ik¾�x}¤Éa�i�o��^u5o�jD_Ä_Ma`��o}£¨a �kj5i ��a  � �5»c½��¨½ �5º)�¬���3��§Yl���~�t�h�i�a`��o�a�­�£�¤ l�or�²¯
£¢�¨iIjDo�a`l�tp��a�i��¢�>¥¦u5tr_cjDor�¨u5�^i t�a`£àjDor�¢«�a�iejDl>mÃu5©>vra`o�i §YlF¤ �¢£F��h�ir�¢���^a�¾

��������� � 'Y��� � -�'�ÏI�Ò���ÒÌ&� 	!'��
ÇFa�injD�¨��aJ¯�_Mh`_Mu5�¢t�a�i¡��u5�^iror�¢orl^a`�Yo¡l��^a�jDl�ort�a �`£àj5i�i�a ��¤¬jD~�~�£¢�¨�kjDor�¨u5� ort�j5�>�¢or�¨u5���^a`£¢£¨aÈ��a

£�¤ l�©��¨§Yl��¢o�h��Yl�_Mh`tr�¨§�l^a�¾!�¹£¨i�i�u5��o���u5�('`l^i�~�u5l�t�i�u5l�o�a`���¢tF£àj�_Mh`_Mu5�¢t�a|��a�£¨a`l�tFl�or�¢£¢�¨i�jDo�a`l�t��^jD�^i
��a`l>mÒoÀqY~1a�i®��aÂir�¢orl�jDor�¨u5� °���¤ l��^ac~�jDtrokª�£�¤Éa`��t�a`���¨irort�a`_Ma`��oÄa`o®£�¤ �¢�^��aJm^jDor�¨u5�Ó��¤Éh`«�h`�^a`_Ma`��o�i
~�j5i�i�h�ikª���¤¬jDl�ort�aÄ~�jDtrokª1£àjÂ�^u5or� Å �kjDor�¨u5�Q��a�£àj¡irl�tr«�a`��jD�^��aÄ��aÄir�¢orl�jDor�¨u5�^i*~�jDtror�¨�`l�£¢�¨]`t�a�ik¾FÇ�j
��h Å ���¢or�¨u5�Ó��a¡��a�i'ir�¢orl�jDor�¨u5�^i��¢��o�]`��t�a¡��h`�^h`t�jD£¨a`_Ma`�YoMl��^ac�^u5or�¨u5�Ó��a¡��u5��o�aJm>o�an©��¨a`� ~�£¢l^i
£àjDtr��a §Yl^aÈ£àj ir�¢_Ä~�£¨aÈ£¨uY�kjD£¢�¨iIjDor�¨u5�	��a�i¡l�or�¢£¢�¨i�jDo�a`l�t�i * £¨a�i¡l�or�¢£¢�¨i�jDo�a`l�t�iÃ«�u5�¨ir�¢�^ikª�£�¤¬j5�`or�¢«��¢o�h
��u5l�t�jD�Yo�ac¾�¾�¾�+J¾

	 �5¼ ��½`·�"À»M½ " � ��· �¬�0�3��a`o���· �5¼J· �¨½  �5» �¬�D�0��t�a`£¨]`«�a`�Yo���a�£àjz~�t�a`_Ä�¨]`t�a|�`£àj5i�i�a���¤¬jD�¨��aJ¯�_Mh`_Mu5�¢t�a�ik¾
�À£¨i*��u5�^ir�¢���^a`��o���a`tro�jD�¢�^a�i �`£àj5i�i�a�i*��¤Éh`«�h`�^a`_Ma`��o�i
ª�jD�¢�^ir��§Yl^a�£¨a`l�t ��u5�Yo�aJm�o�a't�a�i�~�a��`or�²¥rª�j Å �
��ant�a���u5�^iror�¢orl^a`tcl��^a i�u5tro�a¡��¤Éa`_Ä~�£¨u5�p�>lÓo�a`_Ä~^iÄ��a¡£¨a`l�t�iÄl�or�¢£¢�¨i�jDo�a`l�t�ik¾��*a¡��a`oro�an¥�j '�u5�Fª
��a�i���a`tr���¨a`t�i'u5��o�£àj ~1u�i�ir�¢©��¢£¢�¢o�h�ª�a`�:�¢�Yo�a`trt�u5��akjD��oÄ£¨aci�q�iro�]`_Ma�ª���act�a`ort�u5l�«�a`t�£¨ac��u5�Yo�aJm�o�a
��aÂir�¢orl�jDor�¨u5�^i�~�j5i�i�h�a�i'­ ~�jDtror�¢t'��acir�¢_Ä~�£¨a�i'��h`o�jD�¢£¨ik¾�ÇFa�i'irq>iro�]`_Ma�i®��aÂ�^u5or� Å �kjDor�¨u5�Fª�o�a`£¨i
§Yl^a  ��³J¼�½ � ´Rº&
�½J¼��¬�02&�¹ª
��·¶´ ��� "+½ � ��·¹½ � �¬� #3�zu5lQa`�^��u5t�a ���5»�� ��·¶´ �5º �¢b��3�¹ª�u5��okª�~�u5l�t®£¨a`l�t
~�jDtrokª>­ ��\�jDtr��ae��a}i��`trl�o�a`t|£¨ae��u5�Yo�aJm�o�a}��u5l�t�jD��o���a £¨a`l�tzl�or�¢£¢�¨i�jDo�a`l�tk¾�ÇFu5t�i�§YlF¤¬jD~�~�jDt�jAÆ¨o�l��^a
i��¢orl�jDor�¨u5�Â~�t�h���h Å ���¨a�ª>�¢£¨iz��u5�¢«�a`��o a`� j�«�a`tror�¢t�£�¤ l�or�¢£¢�¨i�jDo�a`l�tkª�£¨ae~�£¢l^izi�u5l�«�a`��o�~�jDt|£¨ae©��àjD�¨iz��a
i��¢����jDl>m¡i�u5�^u5t�a�ipa`o��Du5lÃ£¢l�_Ä�¢�^a`l>m1¾�Ç�j��^u5or� Å �kjDor�¨u5� ~1a`l�okª���a�~�£¢l^ikª��`ort�a j5����u5_Ä~�jD���^h�a���a
£àj�«��¨irl�jD£¢�¨i�jDor�¨u5����¤ l�� ��uY�`l�_Ma`�Yo}jDoro�j5��\^h�­�£àjÄir�¢orl�jDor�¨u5����h`o�a��`o�h�a�¾

	V´�½�� 
 � ��·¹½ �¬��� �¹ª�©��¨a`�Ó§YlF¤ �¢£��^aÂi�u5�¢o'~�j5ikª0­�~�t�u5~�t�a`_Ma`��oÄ~�jDtr£¨a`tkª0l��Óirq>iro�]`_Man��¤¬jD�¨��aJ¯
_Mh`_Mu5�¢t�a�ª�~1a`l�o��`ort�aÂt�jD~�~�t�u���\^h¡��a¡��a`oro�a¡�`£àj5i�i�an��¤¬jD~�~�£¢�¨�kjDor�¨u5�^ik¾��*a�iror�¢�^h ­�j5i�ir�¨iro�a`t�£¨a�i
o�)5��\^a�iÂ��¤Éu5©^i�a`tr«5jDor�¨u5�^ina`� a`��«��¢t�u5���^a`_Ma`��o aJm>o�h`tr�¨a`l�tkªV�¢£ejD���^u5o�aÈjDl�o�u5_cjDor�¨§�l^a`_Ma`�Yokª�jDl
_Mu
q�a`�Ä�>l'��u5�Yo�aJm�o�a���h`o�a��`o�h * £¨u��kjD£¢�¨i�jDor�¨u5�FªD\^a`l�t�a�ª5o�a`_Ä~�h`t�jDorl�t�a*¾�¾�¾�+JªD£¨a�i0t�a`£¨a`«�h�i0a  1a��`orl^h�i
~�jDt'£¨a�i�l�or�¢£¢�¨i�jDo�a`l�t�ik¾ �À£|~1a`tr_Ma`okª0��ac~�£¢l^i
ª���an��u5�^irl�£¢o�a`tÄ£¨a�iÄjD���^u5o�jDor�¨u5�^iÄa  �a��`orl^h�a�i'~�jDt
��¤¬jDl�ort�a�ieu5©^i�a`tr«�jDo�a`l�t�ip�^jD�^i ��a�i ��u5�^�>�¢or�¨u5�^i}ir�¢_Ä�¢£àjD�¢t�a�ik¾

LML óON�P�P7Q:R



� ����� �5±��
½�·��
	��
�'½J´ ��������� �5º���·¶¼r½

��������� � 'Y��� �#��Ñ��RÐ*�>Î��RÌ&��� -�' 	�' ��Ð�Ì&��Î
	!'��
xza`oro�a���a`tr���¨]`t�a'�`£àj5i�i�a���¤¬jD~�~�£¢�¨�kjDor�¨u5�^i�aJm>~�£¨u5�¢o�a�£àjc~�t�u�m>�¢_Ä�¢o�h�~�\�q>ir�¨§Yl^a�a`�Yort�a�l�or�¢£¢�¨iIjA¯

o�a`l�t�i�j Å � ��¤Éa`��tr�¨��\��¢tp£¨a�i|t�a`�^��u5�Yort�a�ipjDl¡_Mukq�a`�Ã��a*i�a`tr«��¨��a�i���u5��o�aJm>orl^a`£¨ik¾�y�£¢£¨ae¥¦jD�¢oz£�¤Éu5©>vra`o
��¤ l�� �¢�Yo�h`t��`o}j5���`trl ��a`~�l��¨i £�¤¬jD~�~�jDtr�¢or�¨u5����a�i�o�a���\��^u5£¨u5���¨a�ie��a ��u5_Ä_�l����¨�kjDor�¨u5�ÈiIjD�^i Å £F��a
~�t�ukm��¢_Ä�¢o�h o�a`£¢£¨a�iV§�l^a � �ø±^½`·��
��· � �¬� �&�¹¾�xza�iV��a`tr���¨]`t�a�iV~�a`tr_Ma`oro�a`�Yokª��¢£^a�iro0«�t�jD��ª���a�_Ma`orort�a�a`�
Ê*l�«�t�a®��a�ie�¢��o�a`t�j5�`or�¨u5�^i�a`�Yort�a®o�a`tr_Ä�¢��jDl>m�_Mu5©��¢£¨a�ie«�u5�¨i��¢�^iei�jD�^ip�^h���a�i�ir�¢o�a`t*��¤ �¢�>¥Rt�j5i�ortrl^�J¯
orl�t�a®��a���u5_Ä_®l����¨�kjDor�¨u5�F¾

xza�i��¢�Yo�a`t�j5�`or�¨u5�^iÄ~1a`l�«�a`��okª0��u5_Ä_Ma¡��¤Éa�iro�£¨an�kj5i�~�u5l�t � ¼ � / ��� � 
 � �¬���&�¹ª�~�t�a`�^�>t�a¡£àj
¥¦u5tr_Ma���a�i��¢_Ä~�£¨a�ie�^u5or� Å �kjDor�¨u5�^i®��h��`£¨a`�^��\^h�a�i�~�jDt}£àjc��h���u5l�«�a`tro�aÄ��a�«�u5�¨ir�¢��jD��a�i|v+l���h�i}�¢�>¯
o�h`t�a�i�i�jD��o�ik¾^xzaeo¹q�~�a}��a}i�a`tr«Y�¨��ae~1a`l�o�jD£¨u5t�i �`ort�aet�jD~�~�t�uY��\^h���a�i�jD�¨��aJ¯�_Mh`_Mu5�¢t�a�i�~�t�h�i�a`��o�h�i
~�t�h���h���a`_Ä_Ma`�Yok¾

xza`~�a`�^�^jD�Yokª^£¨a�i�t�a`�^��u5�Yort�a�i ~1a`l�«�a`��oph`��jD£¨a`_Ma`�Yoe��u5���^a`t £¢�¨a`l�­'��a�i �¢��o�a`t�j5�`or�¨u5�^ie~�£¢l^i
��u5_Ä~�£¨aJm�a�i�o�a`£¢£¨a�i�§Yl^a�£¨a'~�jDtro�jD��aÄir~�u5�Yo�jD�^hÄ��¤ �¢�>¥¶u5tr_cjDor�¨u5�F¾�x}¤Éa�irokª1~�jDt�aJm>a`_Ä~�£¨a�ª���aÄ§Yl^a
~�t�u5~1u�i�a � ¼ �A½J» �-��� ��~�jDt}£¨a®©��àjD�¨i}��¤Éh���\�jD����a�i ��a®~�t�u Å £¨i}l�or�¢£¢�¨i�jDo�a`l�tk¾Fx}¤Éa�iro}h`��jD£¨a`_Ma`�Yo�£àj
¥¦u5�^�`or�¨u5�Ã��a"��	 � � ��±�¼ 
k½J¼��-�>b7�F§�l���ª>irl�t�£àj�©�j5i�a*��a}~�t�u Å £¨i�l�or�¢£¢�¨i�jDo�a`l�t���h`�^h`t�h�ipjDl�o�u5_cjDor�²¯
§Yl^a`_Ma`��okª�u! �t�a���a�o�h`£¨h���\�jDtr��a`t�ir~1u5��o�jD�^h`_Ma`�Yo*£¨a�ip��u��`l�_Ma`��o�ie~�a`tror�¢�^a`�Yo�ie~�t�h�i�a`��o�i}�^jD�^i
£¨ac«�u5�¨ir�¢��jD��aÂ~�\�q>ir�¨§�l^aÂ��a�i®o�a`tr_Ä�¢��jDl>m:_Mu5©��¢£¨a�ik¾�ÇFa�i �Ä½.�5¼.��³��¨½  �5»'»'±�º^´R·¶´�½ � �-���3�|«�u5�Yo
~�£¢l^i�£¨u5�¢�:a`�:~�t�u5~�u�iIjD��o'��aM_Ma`orort�ana`�Q~�£àj5��aMl�� irq>iro�]`_Mac��aÂ��uYu5~1h`t�jDor�¨u5� jDl�o�u5_cjDor�¨i�h�a
a`�Yort�a�l�or�¢£¢�¨i�jDo�a`l�t�ip«�u5�¨ir�¢�^ik¾

xza�iM�>�  1h`t�a`�Yo�iMirq>iro�]`_Ma�iMaJm>~�£¨u5�¢o�a`��oMo�u5l^ic��a�iÄ��u5_Ä_®l����¨�kjDor�¨u5�^i¡�>�¢t�a��`o�a�iMa`��ort�aÃo�a`t+¯
_Ä�¢��jDl>mÃ_Mu5©��¢£¨a�i
¾��*a�iejD~�~�£¢�¨�kjDor�¨u5�^i*��a®t�a`�^��u5��ort�a�i�u5��o}h`��jD£¨a`_Ma`��o�h`o�h t�hkjD£¢�¨i�h�a�i}­M~�jDtror�¢t
��¤ �¢�>¥¶t�j5irortrl^�`orl�t�a�i*��a®��u5_Ä_�l����¨�kjDor�¨u5� Å m>a�i
¾&	e��~1a`l�op�`�¢o�a`t}£�¤ÉaJm>a`_Ä~�£¨a��>l ~�t�u5o�u5oÀqY~1a � ´ "
¼.��·¹½ ��� �-�0�&�®§Yl���ª��^jD�^i £¨a ��u5_cjD�¢�^aÒ�>l�£¢l^�>�¨§Yl^a�ª�~�a`tr_Ma`o ­ ��a�i�vru5l^a`l�t�i ~�\Yq�ir�¨§Yl^a`_Ma`��o
~�t�u���\^a�ie��a�ik¤¬j� 1t�u5��o�a`te�^jD�^ip��a�i0v+u5l�o�a�ip��j�«�jD£¨a�ik¾

	�
-	 � ��� ���$% . ����5 ��� � %&,����
	 2��

Ç�j _Ä�¨i�apa`�¡Ê*l�«Yt�a}��¤¬jD~�~�£¢�¨�kjDor�¨u5�^i���u5��o�aJm>orl^a`£¢£¨a�i�i�u5l�£¨]`«�ael��n��a`tro�jD�¢�n�^u5_®©�t�a*��ae~�t�uD¯
©�£¨]`_Ma�i�§Yl����^a}i�u5�Yo|~�j5izort�jD�¢o�h�iz~�jDt|£¨a�i�irq>iro�]`_Ma�i|_Mu5©��¢£¨a�i��`£àj5i�ir�¨§Yl^a�ik¾�Ç<¤ �¢��ort�u��>l^�`or�¨u5�Ã�>l
��u5�Yo�aJm�o�ac��a�i�l�or�¢£¢�¨i�jDo�a`l�t�i®��u5_Ä_MaM~�jDt�jD_M]`ort�aÂ­n~�jDtro a`��or�¨]`t�aÂ��a�i®jD~�~�£¢�¨�kjDor�¨u5�^i®a�i�o�©��¨a`�
h`«��¨��a`_Ä_Ma`��op£�¤Éh`£¨h`_Ma`��o�£¨a}~�£¢l^i��^uk«�jDo�a`l�tk¾^ÇFa�i jD~�~�£¢�¨�kjDor�¨u5�^i ��u5�¢«�a`�Yokª^��¤ l��^a}~�jDtrokª��`ort�a*a`�
_Ma�i�l�t�ae��a*�kjD~�orl�t�a`t�£¨a�i��>�  1h`t�a`�Yo�i�h`£¨h`_Ma`��o�i���a*��u5��o�aJm>o�a*§�l���£¨a�iz�¢��o�h`t�a�i�i�a`�Yo * o�a`£¨i�§�l^ae£àj
£¨u��kjD£¢�¨i�jDor�¨u5� u5l £�¤ \^a`l�t�a +�a`okª^��¤¬jDl�ort�a�~�jDtrokª�~1u5l�«�u5�¢t £¨a�i i�qY�Yor\^h`or�¨i�a`tej Å � ��¤Éa`� ��h��>l��¢t�a l��
��u5�Yo�aJm�o�a ��£¨u5©�jD£�¾

ÇFa�iVjD~�~�£¢�¨�kjDor�¨u5�^iV��¤ l�©��¨§Yl��¢o�h���l�_Mh`tr�¨§Yl^a ��u5�¢«�a`��o�~�£¢l^i0~�jDtror�¨�`l�£¢�¨]`t�a`_Ma`�YozjD~�~1u5tro�a`tV��a�i
t�h`~1u5�^i�a�i�ir~�h��`� Å §Yl^a�i�­p��a`l>m®�`£àj5i�i�a�i���aV~�t�u5©�£¨]`_Ma�ik¾DÇ�j�~�t�a`_Ä�¨]`t�az��u5�^��a`tr�^a|£àj���u5� Å ��a`��or�àjA¯
£¢�¢o�h���a�i��¢�>¥¦u5tr_cjDor�¨u5�^i�_cjD���¢~�l�£¨h�a�ip~�jDt�£¨a}i�q�iro�]`_Ma�¾ �À£�a�iro�~�u�i�i��¢©�£¨a�ª��^jD�^i���a���u5_cjD�¢�^a�ª���a

0�19L20 H



� ����� ������� 	Iº�
���¼I»���·¶´ �5º�½`º�
�³J´¶µ�±Y´¶·¹¸��*±�»M¸`¼I´¦µ`±^½ �

�>�¨i�or�¢����l^a`tz��a`l>mÂj5ir~1a��`o�iF°���¤ l��^ae~�jDtrokª�£àj®i�h��`l�tr�¢o�h}��a�iV�¢�>¥¦u5tr_cjDor�¨u5�^iz��ae��u5��o�aJm>o�ae�kjD~�o�h�a�i
~�jDt<£¨a irq>iro�]`_Ma a`okª���¤¬jDl�ort�ap~�jDtrokª���a`£¢£¨ap��a�iV��u5���^h�a�iz§Yl^a�£¨a irq>iro�]`_Ma�a�iro|jD_Ma`�^h}­*�>�  �l^i�a`tk¾
Ç�j*i�a���u5�^��a �`£àj5i�i�a���a ~�t�u5©�£¨]`_Ma�i<��u5�^��a`tr�^a�ª�§Yl�jD��oz­*a`£¢£¨a�ª�£�¤¬jDt���\��¢o�a��`orl�t�ae~�t�u5~�t�a`_Ma`��oz�>�¢o�a
��a�iejD~�~�£¢�¨�kjDor�¨u5�^ik¾

� Ì���� - ' ��Î�� �^Ñ��àÎk� -0�ÈÐ�Ì&��Î
'���Î
' � ÇFa���u5�Yo�aJm�o�a���¤ l��'l�or�¢£¢�¨i�jDo�a`l�tVa�iro���h`�^h`t�jD£¨a`_Ma`��o|��u5_'¯
~1u�i�h * jDl _Mu5�¢�^i a`��~�jDtror�¨a +*��¤ l��Òa`�^i�a`_�©�£¨aM��¤ �¢�>¥¦u5tr_cjDor�¨u5�^i�~�a`t�i�u5���^a`£¢£¨a�iF°Fi�u5���¨��a`��or�¢o�h�ª
_cjD�¨i}jDl^i�ir�Fi�a�i ~�t�hJ¥¶h`t�a`�^��a�ikª�i�j'£¨u��kjD£¢�¨i�jDor�¨u5�Fª^u5l a`�^��u5t�a®l��Ã\��¨iro�u5tr�¨§Yl^a ��a ��a�ip�>�  �h`t�a`��o�a�i
«�jDtr�àjD©�£¨a�ik¾^xza�iz�¢�>¥¶u5tr_cjDor�¨u5�^i
ª>~�a`l¡u5l¡~�j5izaJm>~�£¨u5�¢o�jD©�£¨a�i�£¨u5t�i�§Yl^ae_cjD���¢~�l�£¨h�a�i i�h`~�jDt�h`_Ma`��okª
t�a`« �`o�a`�Yopl�� �kjDt�j5�`o�]`t�a�~�jDtror�¨�`l�£¢�¨]`t�a`_Ma`��o�i�a`�^i��¢©�£¨a�l��^a*¥¦u5�¨i�t�a`��t�u5l�~�h�a�i
¾�w Å � ��a�~1u5l�«�u5�¢t
��jDt�jD�Yor�¢t®jDl>m l�or�¢£¢�¨i�jDo�a`l�t�i ��¤ l�� irq>iro�]`_Ma�§�l^a�£¨a�i*��u5���^h�a�i*£¨a�i*��u5�^��a`tr��jD��o �^a'i�a`t�u5�Yo j5�J¯
��a�i�ir�¢©�£¨a�ie§YlF¤¬jDl>m �¢�^�>�¢«��¨�>l^i jDl�o�u5tr�¨i�h�ikª�£àjM_cjD���¢~�l�£àjDor�¨u5�Òa`o}£¨a�iro�uY� #5jD��a���a���a�i}��a`tr���¨]`t�a�i
��u5�¢«�a`�Yo �`ort�a'��u5�('`l^i j�«�a��'£¨a�~�£¢l^i*��t�jD�^��i�u5�¢�F¾Fxza�oÀqY~1a'��a�~�t�u5©�£¨]`_MaÄ��a�i�h��`l�tr�¢o�h��F¤Éa�i�okª
©��¨a`�Èi.��tkª^~�j5ie£�¤¬jD~�jD��jD��a'��a £�¤ l�©��¨§Yl��¢o�h®�Yl�_Mh`tr�¨§�l^a����¢£�i�a ort�u5l�«�a���a`~�a`�^�^jD�Yo*�¨�`��j5����a`��orl^h
~�jDt�£¨a®�kjDt�j5�`o�]`t�a ~1a`t�i�u5���^a`£F��a�ip��u5���^h�a�ip_cjD���¢~�l�£¨h�a�ik¾

� Ì���� - ' ��Î�� �^Ñ��àÎk� - '�� � ���¹Ì,	D� �>Î��RÌ&��� � 	el�ort�a®£àjM��u5� Å ��a`�Yor�àjD£¢�¢o�h���a�ie��u5���^h�a�i*��u5�^��a`t+¯
��jD�Yop£¨a�i�l�or�¢£¢�¨iIjDo�a`l�t�ikª^£�¤ l�©��¨§Yl��¢o�h �Yl�_Mh`tr�¨§�l^a���u5�¢op��u5_Ä~�u�i�a`tej�«�a��®l��Ã~�t�u5©�£¨]`_Ma���a�i�h��`l>¯
tr�¢o�h ~�£¢l^ipir~1h��`� Å §�l^a�¾�y���a  �a`okª�£�¤ �¢�>¥¦u5tr_cjDor�¨u5��a`op£¨a�ipi�a`tr«Y�¨��a�ie�>�¨ir~1a`�^i�h�i�~�jDtp£¨a�ipirq�i�o�]`_Ma�i
��¤ l�©��¨§Yl��¢o�he��l�_Mh`tr�¨§Yl^a}i�u5��o|¥¶u5tro�a`_Ma`�Yo|£¢�¨h�i�jDln��u5�Yo�aJm�o�a}��ae£�¤ l�or�¢£¢�¨i�jDo�a`l�tk¾ �¹£¨i<�F¤Éu5��o���ap«�jA¯
£¨a`l�te§�l^a��^jD�^i�l��Ã��a`tro�jD�¢�È��u5��o�aJm>o�a a`okª�©��¨a`� i�u5l�«�a`��okª�£¨a`l�tej5����]�ipa�iro�t�a�irort�a`�¢��o*jDl>m¡i�a`l�£¨i
l�or�¢£¢�¨iIjDo�a`l�t�ie~1u5l�«�jD��o|vØl^iror� Å a`t}��a®��a���u5��o�aJm>o�a�¾�Ç<¤¬j5����]�i*­c£�¤ �¢�>¥¦u5tr_cjDor�¨u5���F¤Éa�iro*��u5�^��~�£¢l^i
i�a`l�£¨a`_Ma`��o¡��u5�^�>�¢or�¨u5���^h�~�jDtÂ£¨a ~�jDt�jD_M]`ort�aÈiro�jDor�¨§Yl^a §YlF¤Éa�iroc£�¤ �¨��a`�Yor�¢o�h���a�icl�or�¢£¢�¨i�jDo�a`l�t�i
ª
��u5_Ä_Mac��¤Éa�iro®i�u5l�«�a`�Yo®£¨aÄ�kj5i®�^jD�^i £¨a�i irq>iro�]`_Ma�i �`£àj5i�ir�¨§Yl^a�ik¾ �À£0¥¦jDl�o�h`��jD£¨a`_Ma`��o�~�t�a`�^�>t�a
a`�Â��u5_Ä~�o�a £¨a�¥�j5�`o�a`l�t|�>q���jD_Ä�¨§Yl^a §�l^apt�a`~�t�h�i�a`��o�ap£¨ap��u5�Yo�aJm�o�ae��ap��a�i<��a`tr���¨a`t�i
¾ +*�¢�^�>©1a`tr�
a`o
	�\�jD���Ãi�a�i�u5��o*��hØv�­c�¢�Yo�h`t�a�i�i�h�i ­Â��a`oro�a�~�t�u5©�£¨h`_cjDor�¨§�l^aÄa`� ��u5�^ir�¨��h`t�jD�Yo�~�£¢l^ie~�jDtror�¨�`l>¯
£¢�¨]`t�a`_Ma`�Yop£�¤¬j5ir~1a��`o £¨u��kjD£¢�¨i�jDor�¨u5�'�-�D� �¹¾
w or�¢ort�a|��¤ÉaJm>a`_Ä~�£¨a�ªDu5�®~1a`l�o��¢_cjD���¢�^a`t0��¤¬jDl�o�u5tr�¨i�a`t0ir~�u5�Yo�jD�^h`_Ma`��o0£¨a�iF~1a`t�i�u5���^a�i�~�t�h�i�a`��o�a�i
�^jD�^inl��^a�~��¨]���aÈ­Ql�or�¢£¢�¨i�a`tn£¨a «��¨��h�uD¯�~�t�uDvra��`o�a`l�tÃ��aÃ£àj:i�jD£¢£¨a�¾�xza`~1a`�^�^jD��okª j Å � ��¤Éh`«��¢o�a`t
§YlF¤ l��¡l�or�¢£¢�¨i�jDo�a`l�t aJm>o�h`tr�¨a`l�t�­�£àj�~��¨]���a*~�l��¨i�i�ae_cjD���¢~�l�£¨a`t £¨a}~�t�uDvra��`o�a`l�tkª>�¢£1a�i�o|�^h���a�i�iIjD�¢t�a
��a®�>�¨ir~�u�i�a`t ��¤ l��Ã_Mh��kjD���¨ir_Ma ~1a`tr_Ma`oro�jD��o*��a�«�h`tr� Å a`te£àj�t�hkjD£¢�¢o�h ~�\�q>ir�¨§Yl^a ��a�ip��u5�Yo�aJm�o�a�i
~�t�h�i�a`��o�h�iÄ~�jDt'£¨a�i'l�or�¢£¢�¨i�jDo�a`l�t�icjDlÓirq>iro�]`_Ma�¾0�*an~�£¢l^ikª0l��^aÂ¥¶u5�¨iÄ§YlF¤ l�� l�or�¢£¢�¨i�jDo�a`l�tcj�~�l
j5����h���a`tp~�jDtp��a�©��àjD�¨ip­Ä��a�i t�a�i�i�u5l�t���a�i i�h��`l�tr�¨i�h�a�ikª��¢£F��u5��«��¨a`��o}��a�_cjD�¢��o�a`���¢tel�� ��u5��ort��5£¨a
��a�i�u5�¡��u5�Yo�aJm�o�a�j Å � ��a}~�u5l�«�u5�¢t _Mu��>� Å a`t�£¨a�i �>t�u5�¢o�i ��¤¬j5����]�i £¨u5t�i�§�l^a���a���a`tr���¨a`teh`«�u5£¢l^a�¾

� 	DÐ��#�8Î
'�Ð�Î
��	�' - '��}� )F��Î���� '�� � Ç�je_Ä�¨i�a�a`�'��u5trt�a�i�~�u5�^�^jD�^��a���a�i�_Mu5�^��a�i0~�\�q>ir�¨§Yl^a�i�a`o
�Yl�_Mh`tr�¨§�l^a�i
ª�o�a`£¢£¨aM§Yl^aÄ��h��`tr�¢o�aÄ~�jDt "Òa`�¨i�a`tkª1~�j5i�i�a'~�jDt l��^aMjDt���\��¢o�a��`orl�t�an��u5_Ä~�£¨]`o�a`_Ma`��o

LML óON�P�P7Q:R



bk� ����� �5±��
½�·��
	��
�'½J´ ��������� �5º���·¶¼r½

t�h`~�jDtror�¨a�jDl i�a`�¢� ��a¡£àj5§Yl^a`£¢£¨a �¢��o�a`t�jD���¨i�i�a`��ocl��^a¡_�l�£¢or�¢orl^��a ��aÃ�kjD£¨�`l�£àjDo�a`l�t�ic�¢��o�h`��t�h�i¡­
�^u5ort�a'a`�Y«Y�¢t�u5���^a`_Ma`�Yok¾��z�¨a`�È§Yl^a���a`oro�a�«��¨ir�¨u5�È�^a�i�u5�¢oe~�j5i*a`�^��u5t�a'��¤¬j5�`orl�jD£¢�¢o�h�ª1£¨a�i*��h`«�aJ¯
£¨u5~�~1a`l�t�i<�^jD�^i|£¨a ��u5_cjD�¢�^a}��a�£�¤ l�©��¨§Yl��¢o�hp�Yl�_Mh`tr�¨§�l^aeu5��okª���¤Éu5t�a�i<a`o|��hØv�­>ª�~�£¢l^ir�¨a`l�t�i|o¹q�~1a�i
��¤¬jDt���\��¢o�a��`orl�t�a ­�£¨a`l�tÂ�>�¨ir~1u�ir�¢or�¨u5�F¾ �¹£¨iÂ��u5�¢«�a`��on�^u5o�jD_Ma`��o¡a  1a��`orl^a`tn��a�ic��\^u5�²m ��u5�^��a`t+¯
��jD�Yoe£�¤ �¢�>¥¶t�j5irortrl^�`orl�t�a'��a���u5_Ä_®l����¨�kjDor�¨u5� * ��£¨u5©�jD£¨a�ª�£¨uY�kjD£¨a�«�u5�¢t�a�\�q�©�tr�¨��a +Jª�u5l�a`�^��u5t�a�£àj
i�ort�jDo�h`���¨a ��a��>�¨irortr�¢©�l�or�¨u5����a�ipi�a`tr«Y�¨��a�ipa`op��a�i��¢�>¥¦u5tr_cjDor�¨u5�^i ~�t�u5~1u�i�h�i�~�jDt £¨a i�q�iro�]`_Ma�¾

Ç�j�~�t�uY��\�jD�¢�^a*~�jDtror�¨a a�iro���u5�^i�j5�`t�h�a ­�£�¤Éh`orl^��a ��a�i jDt���\��¢o�a��`orl�t�a�i _Ä�¨i�a�i�a`�ÃÊ*l�«�t�a}~�jDt
£¨a�i}�>�  �h`t�a`��o�a�i jD~�~�£¢�¨�kjDor�¨u5�^i���¤ l�©��¨§Yl��¢o�h®�Yl�_Mh`tr�¨§�l^a�~�t�h�i�a`�Yo�h�a�i*~�t�h���h���a`_Ä_Ma`��ok¾�x|\�j5§Yl^a
oÀqY~1aÄ��¤¬jDt���\��¢o�a��`orl�t�aÂq�a�iro ��h��`tr�¢o®�^jD�^i £¨a�i ��t�jD�^��a�i £¢�¢���^a�i®jk«5jD�Yo���¤ �`ort�aÄ�¢£¢£¢l^irort�hM~�jDt�l��
jD~1a`t,'`lÂ��a�izirq>iro�]`_Ma�iV£�¤¬jkq�jD��o j5��u5~�o�h�¾�s�u5�¢�Yo�i<¥¦u5tro�iza`o�¥¦jD�¢©�£¨a�i�i�a�i|��ae��a�i<�>�  �h`t�a`��o�a�i�jDt���\��²¯
o�a��`orl�t�a�iei�u5��o}jD£¨u5t�i�_Ä�¨i a`�Ã£¢l�_Ä�¨]`t�a�¾

� � !���������(*)�!����¡��� ��������� 
A��������������������� �

[�u5l�o�a jD~�~�£¢�¨�kjDor�¨u5�Ó��¤ l�©��¨§�l��¢o�hn��l�_Mh`tr�¨§Yl^an~�a`l�o$�`ort�a¡��u5�^ir�¨��h`t�h�aÂi�a`£¨u5�:£¨a�i�ort�u5�¨iÄj5i+¯
~1a��`o�i i�l��¢«5jD�Yo�iF°�£¨aQi�a`tr«Y�¨��aÒu! �a`tro�jDl>m�l�or�¢£¢�¨i�jDo�a`l�t�i * �J¥+¾ ~�jDt�jD��t�jD~�\^a �>¾¢b +Jªp£¨a o¹q�~�aQ��a
��u5�Yo�aJm�o�az_cjD���¢~�l�£¨hz~�jDt�£�¤¬jD~�~�£¢�¨�kjDor�¨u5� * i�aVt�a`~1u5tro�a`tVjDl���u��`l�_Ma`��o���a�x|\^a`��a`o +pu5o. �� �0��+Fa`okª
a`� Å �Fª�£�¤¬jDt���\��¢o�a��`orl�t�ael�or�¢£¢�¨i�h�a�~1u5l�tV��h`~�£¨ukq�a`t<£¨a�i�a`tr«Y�¨��a�¾ 4}u5l^i0~�t�u5~1u�i�u5�^ikª��^jD�^iV��a`oro�a ~�jDt+¯
or�¨a�ª�l��^a h`orl^��ap��a�i|irq�i�o�]`_Ma�iV��¤ l�©��¨§�l��¢o�h}jAm>h�apirl�tV£¨a�iV�>�  �h`t�a`�^��a�i|a`�Yort�aejDt���\��¢o�a��`orl�t�a�ik¾YyV�
l�©��¨§Yl��¢o�h�ª���u5_Ä_Ma ��¤¬jD�¢£¢£¨a`l�t�iza`�Ä�¢�>¥¦u5tr_cjDor�¨§�l^ap�^u5_cj5��a�ª�£¨a�i<jD~�~�£¢�¨�kjDor�¨u5�^izi�a�ort�u5l�«�a`��o|©��¨a`�
i�u5l�«�a`��o|�>�¨i�ortr�¢©�l^h�a�iza`�Yort�ap£¨a�i<o�a`tr_Ä�¢��jDl>mc_Mu5©��¢£¨a�iz��a�iVl�or�¢£¢�¨i�jDo�a`l�t�i�a`oVl��^ap�¢�>¥Rt�j5irortrl^�`orl�t�a
Å m�a�¾F[�t�j5�>�¢or�¨u5���^a`£¢£¨a`_Ma`��okªV��a`oro�act�h`~�jDtror�¢or�¨u5� i�aMt�h`~�a`t��`l�o�anjDlQ���¢«�akjDl:��aM£àj ��a�iror�¨u5� ��a�i
i�a`tr«Y�¨��a�i*a`o �>l iro�u���#�jD��a���a�£�¤ �¢�>¥¦u5tr_cjDor�¨u5�FªFu! 1t�jD��o®jD�¢�^ir�0l��Ò�`tr�¢o�]`t�a'�¢��o�h`t�a�i�i�jD��o�~1u5l�t�£àj
��u5_Ä~�jDt�jD�¨i�u5� ��aÂ�>�  1h`t�a`�Yo�i�~�t�u5o�u5oÀqY~1a�ik¾�xza`~�a`�^�^jD�Yokª�£àjÃ~�tr�¨i�ana`�:��u5_Ä~�o�a�ª�a`�Ql�©��¨§Yl��¢o�h�ª
�>l:��u5��o�aJm>o�aMl�or�¢£¢�¨i�jDo�a`l�t���u5_Ä_MaM~�jDt�jD_M]`ort�a¡­¡~�jDtro®a`��or�¨]`t�aÂ~1a`tr_Ma`o®��¤Éh`£àjDtr���¢t®~�j5i�iIjD©�£¨aJ¯
_Ma`�Yo®£�¤Éa`�^i�a`_�©�£¨a¡��a�i®h`£¨h`_Ma`��o�i'��u5_Ä~�jDt�jDor�²¥¦ik¾��*aM¥¦jD�¢okª�£àj �kjD~�orl�t�ac��aÂi�u5�:��u5�Yo�aJm�o�ac~�jDt
l��^a jD~�~�£¢�¨�kjDor�¨u5�Fª�§Yl^a`£¢£¨a¡§�l^ani�u5�¢o'£àjÃ��jDorl�t�a ��an��a`£¢l��²¯¹�`��ª0~1a`l�okª0­ £�¤ �¢_cjD��a ��a�i'i�a`tr«��¨��a�ikª
�`ort�ae�>�¨irortr�¢©�l^h�a*a`��ort�aeo�a`tr_Ä�¢��jDl>mc_Mu5©��¢£¨a�i�a`o|�¢�>¥¶t�j5irortrl^�`orl�t�a�¾�Ç�­�a`�^��u5t�a�ªY�>�  �h`t�a`��o�a�i�~1u5£¢�²¯
or�¨§Yl^a�iV��a�t�h`~�jDtror�¢or�¨u5�M~1a`l�«�a`��o �`ort�a�u5©^i�a`tr«�h�a�ik¾ �À£^a`�Ma�iroV��a�_��`_Ma�~1u5l�t�£�¤ÉaJm�~�£¨u5�¢o�jDor�¨u5�Â�>l
��u5�Yo�aJm�o�a ~�jDt £¨a�i�_Mh��kjD���¨ir_Ma�ip��a®i�h`£¨a��`or�¨u5� a`o ��¤¬j5����]�ip­'£�¤ �¢�>¥¦u5tr_cjDor�¨u5�Fª^aJm>~�£¨u5�¢o�jDor�¨u5��§Yl��
~1a`l�o ik¤Éu5~1h`t�a`tkª^i�a`£¨u5�Ã£¨a�ip�kj5ikª�i�u5�¢opjDlÃ���¢«�akjDl ��a�ipo�a`tr_Ä�¢��jDl>m _Mu5©��¢£¨a�ikª^i�u5�¢oejDl ���¢«�akjDl���a
£�¤ �¢�>¥¶t�j5irortrl^�`orl�t�a�¾�xza`oro�a®o�)5��\^a®~1a`l�okª���a ~�£¢l^ikª���u5���^a`te£¢�¨a`l�­M�>�  �h`t�a`��o�a�i}_Ä�¨i�a�i}a`��Ê*l�«�t�a
i�l��¢«5jD�Yo'§YlF¤Éa`£¢£¨a i�u5�¢oMj5��§Yl��¢oro�h�a¡~�jDtÄl�� ~�t�u���a�i�irl^i��¢�^��h`~1a`�^�^jD��onu5l ©��¨a`�Ó�¢�Yo�h`��t�h�aÃ­�l��
_Mh��kjD���¨i�_Ma ��a��^u5_Ä_cjD��a®��u5�Y«�a`��or�¨u5���^a`£�¾

ÇV¤Éa`�^i�a`_®©�£¨a¡��a�i��`tr�¢o�]`t�a�i'irl^i+¯¹�`�¢o�h�ikª�©��¨a`� §Yl^aci�jDor�¨ir¥¦jD�¨i�jD�YokªF�F¤Éu! 1t�ac~�j5i
ª�­ �^u�i�q�a`l>m�ª
£�¤¬jD~�~�t�u���\^a�~1a`tr_Ma`oro�jD��o���a t�a`�^�>t�a���u5_Ä~�o�a'jDl�_Ä�¨a`l>m���a®£àjMir~1h��`� Å �`�¢o�h���a�i}jD~�~�£¢�¨�kjDor�¨u5�^i
��¤ l�©��¨§Yl��¢o�h�ª�­Ãi�jk«�u5�¢t'£�¤ �¢��o�h`��t�jDor�¨u5� �>l ��u5��o�aJm>o�a¡jDl _Mu���]`£¨a¡jD~�~�£¢�¨�kjDor�²¥r¾�x}¤Éa�iro�~1u5l�t�§Yl^u5�
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�^u5l^i|i�u5_Ä_Ma�iV�^u5l^i<~�£¢l^iV~�jDtror�¨�`l�£¢�¨]`t�a`_Ma`�Yoz�¢�Yo�h`t�a�i�i�h�iz­*£àj���u5trt�h`£àjDor�¨u5�Fª�u5©^i�a`tr«5jD©�£¨ap~�jDtr_Ä�
£¨a�i¡�>�  �h`t�a`��o�i ~�t�u5o�u5oÀqY~1a�i h`orl^�>�¨h�ikª�a`��ort�a ��u5�Yo�aJm�o�a a`o¡~1u5£¢�¢or�¨§�l^a���aÈt�h`~�jDtror�¢or�¨u5�F¾D4}u5l^i
jk«�u5�^ikª��^jD�^iÂ��a`o u5©>vra��`or�²¥+ªz��h`��jD��h���a`l>mN�kjDo�h`��u5tr�¨a�i ��¤¬jD~�~�£¢�¨�kjDor�¨u5�^iF°���¤ l��^aÈ~�jDtron��a`£¢£¨a�i
��u5�Yo�£�¤¬jDt���\��¢o�a��`orl�t�a a�i�oz�¢�^��h`~1a`�^�^jD��o�a®�>l¡��u5�Yo�aJm�o�a���¤ l�or�¢£¢�¨iIjDor�¨u5� a`okª>��¤¬jDl�ort�a*~�jDtrokª���a`£¢£¨a�i
��u5�Yo|£àj ~�u5£¢�¢or�¨§Yl^ap��ae�>�¨irortr�¢©�l�or�¨u5� * ��a�i|i�a`tr«��¨��a�iza`o|��a £�¤ �¢�>¥¦u5tr_cjDor�¨u5� +Vor�¨a`��o���u5_Ä~�o�ae��a}��a
��u5�Yo�aJm�o�a�¾��*jD�^i £¨a*~�t�a`_Ä�¨a`tp�kj5ikª��^u5l^i §Yl�jD£¢� Å u5�^i £¨a�i jD~�~�£¢�¨�kjDor�¨u5�^ip��¤¬jD~�~�£¢�¨�kjDor�¨u5�^i ����¼.�5º "
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xza`oro�ac�`£àj5i�ir� Å �kjDor�¨u5� ~1a`l�o�jD�¨i�h`_Ma`�Yo$�`ort�aÂ�¢£¢£¢l^irort�h�aÂ­Ã£�¤¬jD�¨��ac�>lQ¥¦j5�`o�a`l�t�£¨uY�kjD£¢�¨iIjDor�¨u5�F¾
��jD�^iÄ£¨a�iÄi�q�iro�]`_Ma�ic�>�¢o�iÄ�>�¨irortr�¢©�l^h�ikª�£�¤ �¢�>¥¦u5tr_cjDor�¨u5�Ni�a`t�jÈiro�u���#�h�aÃ~�jDtM��a�iÄ_cj5��\��¢�^a�iÂ�>�²¯
t�a��`o�a`_Ma`�YoÂir�¢orl^h�a�iM£à­�u��Ó£�¤ �¢�>¥¶u5tr_cjDor�¨u5� a�iroÄ~�a`tror�¢�^a`�Yo�a�¾<w £�¤ �¢��«�a`t�i�a�ª|�^jD�^iÄl�� irq>iro�]`_Ma
��a`�Yort�jD£¢�¨i�h�ª1£�¤ �¢�>¥¦u5tr_cjDor�¨u5� ~�u5l�trt�j �`ort�a'iro�u���#�h�a��¢�^�>�  1h`t�a`_Ma`�Yo®irl�t}l��^a'u5lÈ~�£¢l^i��¨a`l�t�i*_cjA¯
��\��¢�^a�i|jD~�~�jDtro�a`��jD�Yo�­*£�¤ �¢�>¥¶t�j5irortrl^�`orl�t�a�ªYu5lca`�^��u5t�a �`ort�a�t�h`~�£¢�¨§Yl^h�a��¢�Yo�h`��t�jD£¨a`_Ma`��o�irl�t<��\�jA¯
�`l�����a�i*�kjD£¨�`l�£àjDo�a`l�t�i�_Mu5©��¢£¨a�i�jD~�~�jDtro�a`��jD��o�jDl�irq>iro�]`_Ma�¾�s�t�a`�^u5�^ikª�~�jDt�aJm>a`_Ä~�£¨a�ª�£¨a��kj5i
��¤ l���irq�i�o�]`_Ma*~�a`tr_Ma`oro�jD�Yo}��¤¬j5����h���a`t*­'��a�i �¢�>¥¦u5tr_cjDor�¨u5�^i _Mh`o�h�u5t�u5£¨u5���¨§Yl^a�ik¾���jD�^i�£¨a®�kj5i
��¤ l��^aÂjDt���\��¢o�a��`orl�t�a j� �t�jD�^��\��¨ac�>lQ��u5�Yo�aJm�o�a�ª�£�¤Éa`�^i�a`_�©�£¨ac��a�i®��u5���^h�a�i�«�j1�`ort�aMt�a`��t�u5l�~1h
i�l�t|l��¡_��`_Ma*i�a`tr«�a`l�tk¾>s�jDt���u5�Yort�a�ª�ir��u5�¡��u5�^ir�¨��]`t�a*l��^a*jDt���\��¢o�a��`orl�t�a �>�¨i�ortr�¢©�l^h�a���u5��o�aJm�¯
orl^a`£¢£¨a`_Ma`�YokªF£¨a�i*�¢�>¥¦u5tr_cjDor�¨u5�^i®�`£¢�¢_cjDor�¨§Yl^a�i «�u5�Yo/�`ort�a't�h`~�jDtror�¨a�i���h�u5��t�jD~�\��¨§Yl^a`_Ma`��o * ~�jDt
aJm�a`_Ä~�£¨a�~�jDt t�h`���¨u5��u5l ~�jDt «Y�¢£¢£¨a +J¾

4eu5ort�a*a�i�i�jD�¨a`t�u5�^i
ª^jDl Å £���a���a`oro�a*i�a��`or�¨u5�Fª���a}_Ma`orort�a a`� h`«��¨��a`�^��a*l��^a}h`«�u5£¢l�or�¨u5����a�i
jDt���\��¢o�a��`orl�t�a�i*aJm�~�£¨u5�¢o�h�a�ie~�jDtp£¨a�i*jD~�~�£¢�¨�kjDor�¨u5�^i*��¤ l�©��¨§�l��¢o�h�ª���a _Ä�¨i�a�iea`��Ê*l�«�t�a �¢�^��h`~1a`�>¯
�^jD�Yo�a�i®�>lÒ��u5�Yo�aJm�o�aM��¤ÉaJm>~�£¨u5�¢o�jDor�¨u5�Q«�a`t�i l��^a't�h`~�jDtror�¢or�¨u5�:��u5��o�aJm>orl^a`£¢£¨aM��aÄ~�£¢l^i®a`� ~�£¢l^i
�¢_Ä~1u5tro�jD��o�a�¾
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4eu5l^ie�^u5l^i}jDoro�j5��\^u5�^ikª1�^jD�^ie��a`oro�a�~�t�a`_Ä�¨]`t�a�~�jDtror�¨a�ª�jDl>m irq>iro�]`_Ma�i}jDlÈi�a`�¢�È��a�i�§Yl^a`£¨i
£�¤ �¢�>¥¦u5tr_cjDor�¨u5� �F¤Éa�iro'~�j5iM�>�¨i�ortr�¢©�l^h�a¡~�jDtÄt�jD~�~�u5trocjDlÓ��u5��o�aJm>o�a _cjD���¢~�l�£¨h�¾V�*a`l>m �kj5iÄ��a
Å ��l�t�a�~1a`l�«�a`��o��`ort�a t�a`�^��u5�Yort�h�iF°�i�u5�¢op£�¤ �¢�>¥¦u5tr_cjDor�¨u5� a�iroei�o�uY� #�h�a�jDlÈ���¢«�akjDlÈ��¤ l��^a��¢�>¥¶t�jA¯
i�ortrl^�`orl�t�a �¢�^��h`~�a`�^�^jD�Yo�a �>l ��u5�Yo�aJm�o�a * ��u5_Ä~�u�i�h�a ��¤ l��^a u5lÓ~�£¢l^ir�¨a`l�t�ic_cj5��\��¢�^a�i +Jª|i�u5�¢o
o�u5l�o�a £�¤ �¢�>¥¶u5tr_cjDor�¨u5�Èa�iro�t�h`~�£¢�¨§�l^h�a®irl�t ��\�j5�`l��È��a�i �kjD£¨�`l�£àjDo�a`l�t�ie�>l�irq�i�o�]`_Ma�¾
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o�a���\����¨§�l^an_Ä�¨i�ana`� Ê*l�«Yt�aÂ~�jDt�t�a`£àjDor�¢«�a`_Ma`�YoÄ~�a`l ��¤¬jD~�~�£¢�¨�kjDor�¨u5�^ik¾�y�£¢£¨ana�iro�l�or�¢£¢�¨i�h�aÂ~�jDt
£¨a�izirq>iro�]`_Ma�ikª�o�a`£¨iz§Yl^a £¨a�iV��l��¨��a�iz«��¢trorl^a`£¨ikª�~�t�u5~1u�i�jD�Yo|£�¤¬j5����]�i�­�l��¡a`�^i�a`_®©�£¨a}��ap��u5���^h�a�i
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Info contextuelle

Portee de communication

Requete[ Id=x & Loc=A ]

Infrastructure de gestion du contexte

Borne BBorne A

DB locale

Position = A
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ÇV¤¬jDt���\��¢o�a��`orl�t�aM��a���a�i*irq>iro�]`_Ma�iea�i�o}��h`tr�¢«�h�a'��a���a`£¢£¨a®~�t�h�i�a`�Yo�h�a�~�jDt}£àj Å ��l�t�a¡b�¾�Ç�a�i
��u5���^h�a�i'_cjD���¢~�l�£¨h�a�ic~�jDt'£¨ani�q�iro�]`_Ma¡i�u5�Yo't�h`~�£¢�¨§�l^h�a�iMi�l�t'��\�j5§�l^a �kjD£¨�`l�£àjDo�a`l�tc_Mu5©��¢£¨a�¾
Ç�a ��u5��o�aJm>o�a�~1a`l�o �`ort�a®j5��§�l��¨i £¨uY�kjD£¨a`_Ma`�Yo * j5��§Yl��¨ir�¢or�¨u5����a*£�¤Éu5tr�¨a`�Yo�jDor�¨u5��~�jDt l��Ã��u5_Ä~�j5i
h`£¨a��`ort�u5���¨§Yl^a +Jª|­ £�¤¬jD�¨��aÃ��¤ l��^a �¢�>¥¶t�j5irortrl^�`orl�t�a ��h��>�¨h�a * l��Nirq�i�o�]`_Ma(�*s|{ ~1u5l�tM£àj�£¨u��kjA¯
£¢�¨iIjDor�¨u5� +�«�u5�¢t�aÂ~�jDt�l��^an��u5_®©��¢��jD�¨i�u5� ��aÂ��a�i���a`l>m:i�u5l�t���a�ik¾�w ~�jDtror�¢t'��a�i�h`£¨h`_Ma`�Yo�i'��a
��u5�Yo�aJm�o�an��u5£¢£¨a��`o�h�ikª�£¨aMo�a`tr_Ä�¢��jD£z_Mu5©��¢£¨aÂa�i�o®a`�:_Ma�i�l�t�ac��ac��u5�Yortrl��¢t�anl��^aMt�a�§Yl �`o�aÂ§YlF¤ �¢£
i�u5l�_Ma`o £¨uY�kjD£¨a`_Ma`�Yo}­'i�j�©�j5i�a ��a���u5���^h�a�ik¾ �À£Fu5©�or�¨a`��o*jD�¢�^ir�F£¨a�i��¢�>¥¦u5tr_cjDor�¨u5�^i t�a`£àjDor�¢«�a�i*­
i�u5�¡��u5�Yo�aJm�o�a�¾�Ç<¤¬j5����]�ip­�£�¤ �¢�>¥¶u5tr_cjDor�¨u5�Fª�§YlF¤ �¢£Fik¤¬jD���¨i�i�a}��a}£àj�irqY�Yor\^]�i�a��>l ��u5��o�aJm>o�a�u5l �>l
i�o�uY� #5jD��a*��a�i���u5���^h�a�ikª>a�iro���u5�^�*�¢��o�h`��t�jD£¨a`_Ma`�Yop��h`t�h�jDl¡���¢«�akjDlÃ��a�i�o�a`tr_Ä�¢��jDl>mn_Mu5©��¢£¨a�i
¾
xza*oÀqY~1a ��¤¬jDt���\��¢o�a��`orl�t�a�j'h`o�h ��h`~�£¨u
q�h ~�jDtpjDlÃ_Mu5�¢�^iport�u5�¨i�~�t�u5o�u5o¹q�~1a�ik¾
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q�hÂjDl^i�i���©��¨a`� ~�u5l�t®��a�i®irq�i�o�]`_Ma�i���a
£¨u��kjD£¢�¨i�jDor�¨u5� *�� �5¼ � �@��³ �  #" � � � +�§�l^a|~�u5l�t0��a�i�jD~�~�£¢�¨�kjDor�¨u5�^i���¤¬jD�¨��aJ¯�_Mh`_Mu5�¢t�a * 	 �5¼ ��½`·�"À»c½ "
�"��·��  ��³J¼�½ � ´Rº&
�½J¼,+J¾

Ç�j Å ��l�t�a®���¢£¢£¢l^irort�a*£¨a�i�o�a���\����¨§�l^a�ie��¤¬j5����]�ip­�£�¤ �¢�>¥¦u5tr_cjDor�¨u5� _Ä�¨i�a�i�a`�ÃÊ*l�«�t�a�£¨u5t�i�§Yl^a
£¨a�i ��u5���^h�a�i i�u5��o ��h`t�h�a�i ~�jDt¡l��^a��¢�>¥¶t�j5irortrl^�`orl�t�a ��h���u5trt�h`£¨h�aÒ�>l���u5��o�aJm>o�a ��¤ÉaJm�~�£¨u5�¢o�jA¯
or�¨u5�F¾�ÇFaci�q�iro�]`_Mac§�l��Vq a�iro���h��`tr�¢o��>�¨ir~1u�i�aM��¤ l��^acl����¨§�l^ac©�j5i�aM��aÂ��u5���^h�a�ikª�j5����a�i�i��¢©�£¨a
«��àj�£�¤ �¢�>¥¶t�j5irortrl^�`orl�t�a�ª>t�a`��t�u5l�~�jD�Yoz£�¤Éa`�^i�a`_®©�£¨a���a�i|�¢�>¥¶u5tr_cjDor�¨u5�^i�l�or�¢£¨a�i�­�£�¤¬jD~�~�£¢�¨�kjDor�¨u5�F¾�Ç�j
��u5_Ä_�l����¨�kjDor�¨u5�Nik¤Éu5~1]`t�an��t�)5��aÃ­�l�� t�h�i�akjDl ��a`£¢£¢l�£àjD�¢t�a�ª0£¨a�iÄ�kjD£¨�`l�£àjDo�a`l�t�iM_Mu5©��¢£¨a�iÄh`o�jD��o
��u5o�h�i|��a �kjD~�j5�`�¢o�h�iz��a ��u5_Ä_®l����¨�kjDor�¨u5�Ã­���u5l�tro�ap~�u5tro�h�a�ª�j5i�irl�t�jD��o|h`��jD£¨a`_Ma`��oz£àj*£¨uY�kjD£¢�¨iIjA¯
or�¨u5�È��a�ipo�a`tr_Ä�¢��jDl>m�¾���¤¬jDl�ort�a�i*��u5� Å ��l�t�jDor�¨u5�^i}~1a`l�«�a`��o��`ort�a®t�a`�^��u5�Yort�h�a�i}§Yl���aJm>~�£¨u5�¢o�a`��o
��a�i�©�j5i�a�i���a<��u5���^h�a�i�t�h`~�jDtror�¨a�i * o�u5l5vru5l�t�i��¢�^��h`~�a`�^�^jD�Yo�a�i��>l���u5��o�aJm>o�az��¤ l�or�¢£¢�¨i�jDor�¨u5� +Jª5��a�i
i�q�iro�]`_Ma�i���az��u5_Ä_®l����¨�kjDor�¨u5�M��£¨u5©�jDl>mÄjD�¢�^ir��§Yl^az�>�  1h`t�a`�Yo�a�i0o�a���\��^u5£¨u5���¨a�iV��a|£¨uY�kjD£¢�¨iIjDor�¨u5�F¾
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Identite = x

Requete[ Id=x & Loc=A ]

Info contextuelle

Info contextuelle
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Infrastructure

Borne BBorne A
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Info contextuelle

DB

Borne B

Requete[ Id=x & Loc=A ]

Requete

Borne A

Infrastructure

Portee de communication

Requete

Info contextuellePosition = A
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��������� � � ����� ���5± / 
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J¼.�!�J·¶¼J± �k·¶±Y¼�½�º,�5º ���5º�·¹½,/�·¶±�½7� �¨½

�}a`l>m �kj5iÂ��a Å ��l�t�a�i jD~�~�jDt�jD�¨i�i�a`��o Å ��l�t�a��Q�¢£¢£¢l^irort�jD��o¡£¨a�i¡�kj5iÂu�� £àj:irqY�Yor\^]�i�aÈ�>l
��u5�Yo�aJm�o�a�a�iropa  �a��`orl^h�a ~�jDt £�¤ �¢�>¥¶t�j5irortrl^�`orl�t�a * Å ��l�t�a�� * j�+ +�u5l�£¨a�i o�a`tr_Ä�¢��jDl>mÃ_Mu5©��¢£¨a�i * Å ¯
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b # ����� �5±��
½�·��
	��
�'½J´ ��������� �5º���·¶¼r½

��l�t�a � * © + +J¾��*jD�^i0£àj}~�t�a`_Ä�¨]`t�ap��u5� Å ��l�t�jDor�¨u5�Fª�£�¤ �¨��a`��or�¢o�he��a�i0l�or�¢£¢�¨i�jDo�a`l�t�ikª��>�  1l^i�h�a�a`�Äo�jD�Yo
§YlF¤Éh`£¨h`_Ma`��o}��a ��u5��o�aJm>o�a ~�jDte��\�j5§Yl^a�o�a`tr_Ä�¢��jD£�ª�a�iroe�kjD~�o�h�a�~�jDt £àj'©1u5tr�^a�£àj'~�£¢l^ip~�t�uY��\^a�¾
xza`oro�a|��a`tr���¨]`t�a�ªA��h`o�a`��jD�Yo0£¨aV��u5l�~�£¨a * �¨��a`�Yor�¢o�h�ªD£¨uY�kjD£¢�¨i�jDor�¨u5� +Jª
£àj�£¨u��kjD£¢�¨i�jDor�¨u5�'h`o�jD��o0��h��>l��¢o�a
��a�£�¤ �¨��a`�Yor�¢o�he��a £àj}©�u5tr�^a�ª�a�i�o<jD£¨u5t�i<a`�M_Ma�irl�t�ap��a ��u5�^irortrl��¢t�a�£àj*t�a�§Yl �`o�a ��u5�Yo�aJm�orl^a`£¢£¨a}jD~>¯
~�t�u5~�tr�¨h�ae­}£àj�ir�¢orl�jDor�¨u5�c��a�£�¤ l�or�¢£¢�¨i�jDo�a`l�tk¾Y��jD�^i�£àj*i�a���u5�^��a ��u5� Å ��l�t�jDor�¨u5�Fª�£�¤ �¢�>¥Rt�j5irortrl^�`orl�t�a
¥¦u5l�tr���¢oMjDl>m:o�a`tr_Ä�¢��jDl>m�ª0«Y�àjÈi�a�i'©1u5tr�^a�iÄh`_Ma`orortr�¨��a�ikª0£�¤Éa`�^i�a`_�©�£¨a ��a�i'«5jDtr�àjD©�£¨a�ic��u5��o�aJm�¯
orl^a`£¢£¨a�i}��h`t�h�a�ie~�jDt}��a�i}�kjD~�o�a`l�t�i*��£¨u5©�jDl>m�¾�ÇFa�ieo�a`tr_Ä�¢��jDl>m�t�a '�u5�¢«�a`�Yo jD�¢�^ir��£¨a`l�te£¨uY�kjD£¢�¨iIjA¯
or�¨u5�Ä��az£àje©�u5tr�^a�£àje~�£¢l^i0~�t�u���\^a�¾ �À£¨i�~�a`l�«�a`�Yo<jD£¨u5t�i0��h`�^h`t�a`t�£àjpt�a�§Yl �`o�a j5i�i�u��`�¨h�a�jDlÄ��u5l�~�£¨a
* �¨��a`�Yor�¢o�h�ª�£¨u��kjD£¢�¨i�jDor�¨u5� +Jª>£àj�t�a`o�u5l�tr�^a`tp­®£àj�©1u5tr�^a*§�l���ª>a`£¢£¨aJ¯�_��`_Ma�ª>£àj�i�u5l�_Ma`opjDl irq>iro�]`_Ma
��¤ �¢�>¥¦u5tr_cjDor�¨u5�¡��£¨u5©�jD£�«��àj®£�¤ �¢�>¥Rt�j5irortrl^�`orl�t�a*��ae��u5_Ä_®l����¨�kjDor�¨u5�F¾^��jD�^i|£¨a�iz��a`l>mc�kj5i
ª�£àj t�aJ¯
§Yl �`o�a�u5©�o�a`��l^a�~1a`l�oVjD£¨u5t�i �`ort�a�i�u5l�_Ä�¨i�a�­e£àjp©�j5i�az��a���u5���^h�a�iV§Yl��>t�a`o�u5l�tr�^a�£�¤ �¢�>¥¶u5tr_cjDor�¨u5�
��u5trt�a`~1u5�^�^jD��o}jDlÃ��u5��o�aJm>o�a���u5_Ä_®l����¨§Yl^h�¾�xza`oro�a*�¢�>¥¦u5tr_cjDor�¨u5� ~�a`l�o a`� Å �%�`ort�a���h`£¢�¢«�t�h�a ­
£�¤ l�or�¢£¢�¨iIjDo�a`l�tk¾^Ç�jÄirl��¢o�a���a���a`oro�a ~�jDtror�¨a�«5j�~1a`tr_Ma`orort�a ��¤ �¢£¢£¢l^irort�a`tp£àj�_Ä�¨i�a�a`� Ê*l�«�t�a���a ��a
oÀqY~1a���¤¬jDt���\��¢o�a��`orl�t�a'­'ort�jk«�a`t�i £àj'��a�i��`tr�¢~�or�¨u5�È��a�i�~�t�u5o�u5o¹q�~�a�ie§�l���£�¤ �¢_Ä~�£¨h`_Ma`�Yo�a`��ok¾

ÇFaÂi�q�iro�]`_Ma � �5¼ � �@��³ �¬�>ª9� �>ª ���&��~�t�u5~�u�i�aÂl��:a`�^i�a`_®©�£¨a¡��¤¬jD~�~�£¢�¨�kjDor�¨u5�^iM��aÂ©�l�t�akjDlF¾
�À£Vt�a`~1u�i�aMirl�t®l��Qt�h�i�akjDlÒ�¢�>¥¶t�jDt�u5l���an��a`£¢£¢l�£àjD�¢t�ac�^jD�^i�£¨a�§�l^a`£<��\�j5§�l^an��a`£¢£¢l�£¨aca�i�o�j5i�i�u��`�¨h�a
­Èl��^aÃ~��¨]���a�¾Vw Å � ��¤ �`ort�aÃ£¨uY�kjD£¢�¨i�h�iM~�jDtÄ£�¤ �¢�>¥Rt�j5irortrl^�`orl�t�a�ª|a`oc��a¡_��`_MaÃa`�Ó£�¤¬jD©^i�a`�^��a ��a
��u5_Ä_�l����¨�kjDor�¨u5�Fª^£¨a�i��kjD£¨�`l�£àjDo�a`l�t�ip_Mu5©��¢£¨a�ikª^jD~�~�a`£¨h�i �@��³ �`ª�h`_Ma`oro�a`��o ~1h`tr�¨u��>�¨§�l^a`_Ma`�Yo�l��
_Ma�i�i�jD��a ��¤ �¨��a`��or� Å �kjDor�¨u5�F¾�xza�i<_Ma�i�i�jD��a�ikªY�kjD~�o�h�i<~�jDt<£¨a�i<©1u5tr�^a�iV�¢�>¥¶t�jDt�u5l���a�ikª�i�u5��o<ort�jD�^ir¯
_Ä�¨i
ª5«Y�àj}l��Ät�h�i�akjDlc£¨uY�kjD£^�`£àj5i�i��¨§�l^a�ª�­}l��ci�a`tr«Y�¨��a���a�£¨u��kjD£¢�¨i�jDor�¨u5�c��a`�Yort�jD£�¾�ÇFa���u5�Yo�aJm�o�aea�iro
��u5�^�e�¨�`����h`t�h*jDln���¢«�akjDl¡��ap£�¤ �¢�>¥¶t�j5irortrl^�`orl�t�a�¾�ÇFa�i �@��³ �V��u5_Ä_®l����¨§Yl^a`��oejk«�a��}£¨a�i|i�a`tr«�a`l�t�i
jD~�~�£¢�¨�kjDor�²¥¦ikª1~1u5l�t�£àjn~�£¢l�~�jDtro®aJm�h��`l�o�h�i irl�t ��a�i iro�jDor�¨u5�^i®��a'ort�j�«�jD�¢£�ª�~�jDt�£�¤ �¢��o�a`tr_Mh��>�àjD�¢t�a
��a®£�¤¬jD��a`��okª�£¢l��²¯�_��`_Ma�ir�¢orl^h�i�l�tp£�¤ �¢�>¥¶t�j5irortrl^�`orl�t�a�ª�§Yl��0a�iroej5i�i�u��`�¨h�­c��\�j5�`l�� ��¤Éa`��ort�a'a`l>m�¾
s0jDtr_Ä�1£¨a�i�i�a`tr«Y�¨��a�i���h`«�a`£¨u5~�~1h�ikª>i�a ort�u5l�«�a`�Yo �`ort�a}l��nirq>iro�]`_Ma}��a Å ��\��¨a`t�i�£¨uY�kjD£¢�¨i�h�i * j5i�i�uD¯
�`�àjD�Yo�l�� a`�^i�a`_®©�£¨a���a Å ��\��¨a`t�i ­���\�j5§�l^a*~��¨]���a +Jª�l��^a�jD~�~�£¢�¨�kjDor�¨u5� ��a}o�jD©�£¨akjDl ~�jDtro�jD��h*u5l
a`�^��u5t�a l�� ���
��½`¼���u5�Yo�aJm�orl^a`£�¾

ÇFa irq>iro�]`_Ma � �k·¶´ %D½�� ��

�Y½ �
�&�¹ª���h`«�a`£¨u5~�~1h�~�jDt 	e£¢�¢«�a`oror��ª�l�or�¢£¢�¨i�a�£¨a�_��`_Ma oÀqY~1a���¤¬jDt���\��²¯
o�a��`orl�t�a�¾Ds�u5l�t�_Mh`_Mu5�¢t�a�ªD�¢£Yi
¤¬jD���¢o���¤ l��'irq�i�o�]`_MaV��a<£¨u��kjD£¢�¨i�jDor�¨u5��irl�t�£¨a�§Yl^a`£�a�i�oF�^u5o�jD_Ä_Ma`��o
©�j5i�h�a l��^a�jD~�~�£¢�¨�kjDor�¨u5� ��a®ort�jD�^i+¥¶a`tro*jDl�o�u5_cjDor�¨§�l^a'��a�i*jD~�~�a`£¨ieo�h`£¨h`~�\^u5���¨§Yl^a�ik¾�Ç�jÄ£¨u��kjD£¢�²¯
iIjDor�¨u5�na�iro|t�hkjD£¢�¨i�h�a}~�jDt|l��Ât�h�i�akjDl¡��ae�kjD~�o�a`l�t�i�§Yl�����h`o�a��`o�a}£¨a�izir�¢����jDl>mc�¢�>¥¶t�jDt�u5l���a�i�h`_Ä�¨i
~�jDt®£¨a�i ©�j5�>��a�i�~�u5tro�h�i®~�jDt®£¨a�i l�or�¢£¢�¨iIjDo�a`l�t�ik¾�ÇFa�i���u5���^h�a�i�jD�¢�^i��|��u5£¢£¨a��`o�h�a�i�i�u5��o�t�a`��t�u5l>¯
~1h�a�ikª�«Y�àj l��Ât�h�i�akjDln£¨u��kjD£�ªYjDln���¢«�akjDln��¤ l��¡i�a`tr«�a`l�t���a £¨u��kjD£¢�¨i�jDor�¨u5�¡§�l��1a�iro<�¢�Yo�a`trt�u5��h}~�jDt
£¨a�iejD~�~�£¢�¨�kjDor�¨u5�^ie�`£¢�¨a`�Yo�a�ik¾

��½`·¶¼.�5±Yº���·D�¢b #&�<a�iro*l�� irq�i�o�]`_Ma���a���l��¨��a�ª1_Ä�¨i a`� Ê*l�«�t�aÄ�^jD�^i*£¨a'�kj5�>t�aÄ��¤ l��Ò�kjD_'¯
~�l^i
ª�~1a`tr_Ma`oro�jD��o�­Âi�a�i}l�or�¢£¢�¨i�jDo�a`l�t�i ��a�ik¤Éu5tr�¨a`�Yo�a`tk¾FÇ�jÂ£¨uY�kjD£¢�¨iIjDor�¨u5��a�i�o}a  �a��`orl^h�a'~�jDt*£¨a�i
l�or�¢£¢�¨iIjDo�a`l�t�iMa`� i��kjD����jD��oc£¨a�iÄ��uY��a�i+¯�©�jDtrt�a�ic�>�¨ir~�u�i�h�iM­���\�j5�`l�� ��a�iÄa`�^�>t�u5�¢o�ic��h`t�h�i'~�jDt
£�¤¬jD~�~�£¢�¨�kjDor�¨u5�F¾�xza`tro�jD�¢�^i���a}��a�i���uY��a�ir¯�©�jDtrt�aei�u5�Yo�l�or�¢£¢�¨i�h�iz~�u5l�tz£�¤¬jD���^u5�^��a*��¤Éh`«�h`�^a`_Ma`��o�iF°
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a`�:£¨a�i®i��kjD����jD�Yokª�£�¤ l�or�¢£¢�¨iIjDo�a`l�t�£¨a�i®�¢��o�]`��t�anir~�u5�Yo�jD�^h`_Ma`��oM­Ãi�u5�Qa`_Ä~�£¨u5�z�>l:o�a`_Ä~^ik¾�Ç�a�i
�¢�>¥¦u5tr_cjDor�¨u5�^ie_cjD���¢~�l�£¨h�a�ip~�jDte£¨a irq>iro�]`_Ma�i�u5��o}iro�u���#�h�a�iejDlÈi�a`�¢� ��a�ort�u5�¨ip©�j5i�a�ip��a®��u5�>¯
�^h�a�iÄj5����a�i�i��¢©�£¨a�i�«��àj �¹�Yo�a`tr�^a`oF°�£àj ~�t�a`_Ä�¨]`t�a¡a�iroÄj� 1a��`o�h�a jDl>mÒ£¨u��kjD£¢�¨i�jDor�¨u5�^ikª�£àj i�a���u5�^��a
­n£àjn��jk«Y�¢��jDor�¨u5�:a`��ort�aÄ£¢�¨a`l>m a`o�£àj¡��a`tr���¨]`t�acjDl>m h`«�h`�^a`_Ma`��o�ik¾�ÇFa�i �kjD£¨�`l�£àjDo�a`l�t�i _Mu5©��¢£¨a�i
j5����]���a`�Yop­®��a�i|©�j5i�a�i�jDln_Mukq�a`�Ã��¤ l��^a}�¢��o�a`t+¥�j5��a*��ae��u5_Ä_�l����¨�kjDor�¨u5� i�jD�^i Å £�¾(� ½`·¶¼>��±Yº,��·
��u5� Å a�£àjÂ��a�iror�¨u5�Ò�>l ��u5��o�aJm>o�aMjDl>m�o�a`tr_Ä�¢��jDl>m�§�l���u5�Yo®­Â��\�jDtr��a�ªF­Â~�jDtror�¢t*��a�i���u5���^h�a�i
��a}£¨u��kjD£¢�¨i�jDor�¨u5� a`o���a�iza`_Ä~�£¨u5�¨i��>l¡o�a`_Ä~^ikª>��a*irq���or\^h`or�¨i�a`t�l�� ��u5��o�aJm>o�a*~�l��¨i���¤ �¢��o�a`trt�u5��a`t
£¨a�i�q�iro�]`_Ma���¤ �¢�>¥¦u5tr_cjDor�¨u5� ��£¨u5©�jD£�¾

 #" �)� � �¢b
�&��a�iro l���irq�i�o�]`_Ma���a ��l��¨��a�~1u5l�tpaJm>~�u�ir�¢or�¨u5�^i
¾ �¹£�~�a`tr_Ma`oejDl>m l�or�¢£¢�¨i�jDo�a`l�t�i
��a�t�a`~1h`t�a`t<irl�t�l��^ap�kjDtro�a�£¨a�i�~�u5�¢�Yo�i<��¤ �¢�Yo�h`t��`o<~�t�u���\^a�ik¾*�À£^i�a���h`_cjDt�§Yl^ap��a�i<jDl�ort�a�i���l��¨��a�i
~�jDtp£àj'~�tr�¨i�a a`� ��u5_Ä~�o�a���a�i ~�t�hJ¥¦h`t�a`�^��a�ie��a�i l�or�¢£¢�¨i�jDo�a`l�t�i * i�u5l^i�¥¦u5tr_Ma ��a�_Mu5o�i+¯¹�`£¨h�i +Jª���a
§Yl���£¢l���~1a`tr_Ma`op��a*��h`�^h`t�a`tp�>q���jD_Ä�¨§�l^a`_Ma`�Yoe��a�i�«��¨ir�¢o�a�i�~1a`t�i�u5����jD£¢�¨i�h�a�ik¾�Ç�j'£¨uY�kjD£¢�¨iIjDor�¨u5�
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ª�­}~�jDtror�¢t
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