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THÈME 1





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

+�,.-0/21#35476�8�4:9;9<1>=
?	@�ACB:?ED�ACF�G>H�I#JK?�L 476

+�8�9<12MKNK4:OQPR1TS(47U�-WV
?E@�AXG>H�I#JY?	L 476

Z�[]\Q^)_�`Xacb	dQef_Qgihkj
_�lEefmkeRln\o^)_Qe
p>qnrWsR_olXb	_Qt�gip

bEgiu]u:riqfl	v]_&qf_xwy[]_oqywy[]_{zC|~}i�i}T�Ca���_Qwo_o^C�:_oq&`x�i�~�&a��2}�u(gW�i_xe

�
�T�x���<�)�(��_�vkrkwoh]^)_oz2l�u�qfdxe�_Qz~ln_>h]z�d�lngWl�v]_��0� giq�l�vk_Qe$lf_xwy[]z]���2h]_Qe�hklf������efdo_xe�v�gWz�e���g�w�r~z�w�_Quklf��rizCv]_�ef_oqn�i_Qh]qne$�T��vkdQr
gW��z�ef�2�2h�� h]z�u�gWz]r~qngi^�gEvk_Qe�vk���:dQqf_Qz2lne�u]qnrWlfrilRmTu(_xe$vkdQ�i_o��riu�u(dxe�v]giz�e�w�_�vkri^�gW��z]_~�x�;u�gWqflf��q�v�� h]z�^)rTv]do��_ �¡r~z�w¢ln��r~z]z]_o�
vk_Xef_oqn�i_Qh]q£�T��v]dor�¤~��_xe vk���7doqn_oz2lne�w�ri^)u:r~engWz2lne£v�� h]z�e�_Qqf�~_oh]q£�T��vkdorCefriz2l vkdxw�qn�¥lye�¦~��_XefmkeRln\o^)_Evk_§eRlnrTwy¨©gi�i_i¤©��g&�~_Qe�lf��riz
^)do^)ri��qn_i¤W�0� ��z2lf_Qq��ªg~w�_Xg«�~_Qw���_§w�����_Qz2lQ¤i��g&�~_Qe�lf��riz�vk_Qe qf_xefefrih�qnwo_QeQ¤x_olnwi�2¬$_Qe£u]qn��z�w���u�gW��_Qe>lf_xwy[]z]���~h�_Qe£��^)u]��dQ^)_oz2lngiz~l�w�_Qe
w�r~^)u(r2efgiz~lye�e�r~z~l	_ojTu������2h]do_xeo�

¬>� _oz(e�_Q^C�]��_
vk_xeCqnd��¡dQqf_Qz�w�_xe�gWhkj­u]qnrWlnrWlRmTu:_Qe�_ol5gihkj®giq�ln��wo��_xeCwo�¥lndQe�_Qe�l5giwQw�_xefef������_
¯��.� givkqn_Qenef_>¦�°k±T±2²�³f´T´WµTµ2µ�¶
·i¸7¹Tº]»i¼]½W¸ ¶R¾2¿�´kÀiÁiÂ ½©¸ ° ½xÃ2Ã ´iÄ(Å©Æ ·2½ ´ ¹«Ç ¿TÄ ·i¼ ¶0°k± ÃÈ» �
ÉËÊ(ÌQ�oÍnÎ~Ïª�Ð�;ÑT_Qqf�~_oh]q	�T��vkdor(�kd�lngWlEvk_&�.� gWqflQ�ku�qfrilfrWlRmTu:_i�

Ò�Ó£Ô�Õ×Ö�ØªÙ�ÚfÖÜÛWÝWÖÜÞàß

á	âTãyäiå¢æ.ãnç.å¢èéæ.ê�ëWå¢ì«æ�íéê�î�ï�ãyìxç.êRî>ðkê�æ¡ñ�å¢æ.òEãyó«ôRêRî£êRóCõÈãyíéô�ìxí�ö�âkï�ð7õ�÷àø~ù�ô�å¢íéê ó«å¢æªòEãyíéê�î.ì«ëWúRæ.èéêRì«æªê�û«ê�â2ü�å¢ó2øiýkþ¡ÿ����¢ÿ��Eâ2ü�å¢ó2ø~ý©æ0ãyóxô�ê��
� òEãyèéí��
	
�
���������
�����
���������������
�
���
��� ��!�"

# âkãyäWå¢æ.ãnç0å¢èéæªêEû«ê�í�$ %Üóxñ�å¢æªòEãnç0è'&oì«ê�ûxì�ð]ãyæ.ãyíéíéúRíéèéî0ò	ê¢ø~ù(ôRå¢íéê�ó«å¢æªòEãyíéê�î.ì«ëWú�æªèéêRì«æªê	û«ê�â2ü�å¢ó2ø~ýkþ¡ÿ����¢ÿ��§â~ü�å¢ó2øTý©æ.ãyó«ôRê�� � òEãyèéí��(	�������)*�
+ �,��-,��!,.,��/0�1�������
�
���
��� ��!�"
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vk_�worih]qyeQ¤
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vÈ� h]z]_�h]z]���i_oqyef�¥lndi� 	à�7gWu]u(gWqyg���l w���gW��q �2h]_E��_Qe>�:_Qefri��z�e�vk_Qe d�lfh(vk��giz2lne�gWh�z]���i_xgWh�vk_E��g��2h�gW����lfd�v]_E��g��2��vkdQr Qª�2h�gi����lfdXv]_
w�r~^)u]qf_xefef��riz�S�_ol�vk_��.� ��z~ln_oqygiw�lf��riz g«�i_xw	��_�efmTe�lf\Q^)_�gW��z�ef�(�2h]_���_Qh]q lnri��doqygWz�wo_XgWh]j5^�gWh��«gi��ef_Qe>lfqygWz�ef^)��enef��r~z�e>�©gWqn��_oz2l
_oz��¡r~z�w¢ln��r~z�vk_&��_Qh]qXvk��enw���u]����z]_~�(��_Qe	dolfh�vk��gWz2lye	_oz ^)dQv]_Qw���z]_~¤]�T��efh�gW����efgiz~lEh�z]_&riu:doqyg©ln��r~z�¯�wor2_Qh]qEr~h]�i_Qq�lx¤]e�r~z~lE_Qz
_��7_�l	u]��h�e	_ojk���~_QgWz2lye _ol�^)r~��z�e�lnri��doqygWz2lne��2h]_&vk_Qe�dolfh�v]��giz~lye	e�h����©gWz2l�h]z w�r~h]qne�^�gW�~��e�lfqygW��Z�	à�È_xeRlEvkr~z�w�do�T��v]_oz2lE�~h�_
��gC�~_Qe�lf��riz
vk_%��g��2h�gi����lfd%vk_%e�_Qqf�T��w�_%vkri��lfB�lfqn_§u]qf��ef_�_Qz�w�r~^)uklf_%gWh�z]���~_Qgih�vkh#e�_Qqf�~_oh]q�vk_%�.� gWu�u]����wogWlf��riz _Q����_�+×^RBo^)_i�
��_�lflf_�l=<iwy[]_	u:_ohkloBolfqn_EgWh�enef�k�]��_Qz)qngWl�lng~wy[]do_	gih��~_Qe�lf��riz]z�gi��qn_�vÈ� ��z2lf_Qq��ªg~w�_E�2h�� gWh5�i_Qe�lf��riz�z�gW��qf_�vk_	qn_Qene�r~h]qyw�_QeQ� 	à�k�ªgWh]l
z]rilf_oq§�2h]_C��g
�2h�gi����lfdCv]_5ef_oqn�T��wo_&qf_x�~h���ef_�u�giq§vk���7doqn_oz2lne�w�����_Qz~lye�v�� h]z�_�gWu�u]����wogWlf��riz�u:_oh]l§g«�ir~��q�vk_Qe���z(w���vk_oz�wo_Qe§e�h�q
��_Qe�qf_xefefrih�qnwo_Qe>vkh#ef_oqn�i_oh�q _�l�u�giq�woriz�efdQ�2h]_Qz~l	efh]q���_Qe�vk���7doqn_oz2lf_xe u:ri���¥ln���2h]_xe�vk_%�i_Qe�lf��riz
��z2lf_Qqfz�_ Q¡r~qnv]riz]z�giz�w�_Q^)_oz2l
vk_xe�g~wow�\xeo¤2�i_xeRln��r~z vk_§��gC^5dQ^)ri��qf_~¤~_olnwW��SF�é��¬��%�W�k¤]�	��]X�i���×�2¬$riqye vk_§��g�w�r~z�w�_Quklf��riz
v�� h]z�e�_Qqf�~_oh]q �2��vkdQr�¤2��g��~h(gW���¥lnd
vk_�ef_oqn�T��wo_§vkr~�¥ldBolfqn_&gW��z�e��È��z2lfdQ�iqndo_&vk��qf_xw¢lf_Q^)_oz2lEv]gWz�e���_QeXvk�¥�7doqn_oz2lye	w�ri^)u:r~engWz2lne�vk_�wo_&vk_oqnz]��_oqx�
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¬�_ efmkeRln\o^)_
vk_�eRlnrTwy¨©gi�i_�w�r~z�eRln�¥lnh]_
engWz�eCvkrihkln_ ��g#u�gWqflf��_��¡riz(v]gW^)_oz2lygW��_ vÈ� h�z e�_Qqf�~_oh]q&�T��vkdor�u�h]��en�2h�� ����_Qe�lC¯
��g®��gief_�vk_ �0� g~wow�\xe�_�l
v]_��.� _ozT�~ri�Evk_xe vkriz�z]do_xe��T��vkdQr�����_ol�ln_�u�gWqflf��_�gÐ�ªgW��l �0� r~�ksR_�l�v]_ qf_xwy[]_oqywy[]_Qe5��z2lf_oz(e�_xeo��) z
_��7_�lx¤>��g ^�g©sR_Qh]qn_�u�giq�ln��_#vk_#��g*����l�lfdQqngWlfh]qn_#giw¢lnh]_o����_o^)_oz2l vk��e�u:riz]���]��_ v]gWz�e)��_ vkri^�gi��z]_#vk_xe�e�_Qqf�~_oh]qyeC�T��vkdor(¤�_Qe�l
w�r~z�engiw�qndo_)gWh]jÐefmTe�lf\Q^)_Qe&vk_ e�lfrkwy¨©gW�~_i����_�l�_Qz]�ir~h]_o^)_Qz~l�_xeRl	sRh(eRln�jX�d
u�gWq&��g vk���:dQqf_Qz�w�_)�¡r~z�v]gW^)_Qz~lygW��_��~h��>_�jk��eRln_
_oz2lnqf_ ��_Qe�vkriz]z�do_Qe
eRlyg©lf���2h]_Qe QÜlf_ojTlf_i¤�_�lywW��S)_�l���_xe vkriz�z]do_xe
w�r~z2lf��z2h�_Qe Q.gWh�vk��r�¤ �2��vkdQr
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v]giz�e���_��ªgW��l�vk_ lfrihWsRrih]qyeCeng©ln��e��ªgW��qf_���g w�r~z2lfqygW��z~ln_
vÈ� ��efrkwy[]qnriz]��e�^)_§vk_Qe	vkr~z]z]dQ_Qe��T��vkdQr��(��_xe�dolfh�v]_Qe�u:_oh]�~_oz2lcB�lfqn_§qf_Q�iqnrih]u:do_xe _Qz��2h�gWlfqn_�u�giq�ln��_xeo�k¬�g�u�qf_Q^5��\oqn_§u�gWqflf��_
ef_ �¡rkwogi����e�_�e�h�q���_QeClf_xwy[]z]���~h�_Qe5vk_�u���g~w�_o^)_Qz~l)vk_Qe5vkr~z]z]do_xe�v�gWz�e���_#efmTe�lf\Q^)_�vk_�eRlnrTwy¨©gi�i_i��¬$g*vk_ohkjk��\o^)_�u�gWqflf��_
lfqygW��lf_Ev]_	�.� riqyvkriz�z�gWz�wo_o^)_oz2l>vk_xe>giwQw�\QeQ�W¬$g§lnqfr~��ef��\o^)_	u�gWqflf��_�qf_Q�iqnrih]u:_���_xe�lf_xwy[]z]���2h]_QeQ¤Wu]qnriu:r~efdo_xe£v]gWz�e���_Xworiz2lf_oj2ln_
vk_xe vkr~z]z]do_xe>��e�rkwy[]qnriz�_QeQ¤©u(r~h]q ��g%lfr~��dQqngiz�w�_	_ol ��_Xqn_Qw�r~h]�Tqf_Q^)_oz2l>vk_Qe u�gWz]z�_QeQ��)>z.X(z�¤~h�z]_Xu�giq�ln��_Ev]_Qe lfqyg«�«gihkj�lnqngi�¥ln_
vk_xe�giu]u]qnrkwy[]_Qe�u(r~h]q	�0� ��z2lfdo�~qngWlf��riz
v]_Qe�e�mke�lf\Q^5_xe�vk_&eRlnrTwy¨©gi�i_Eln_oqflf��gW��qf_ QésRh]¨~_�+×�(r«jÈ¤l+f� �,��� �B�����P+O�y¤k_olnwi� S�gWh]j
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vk_�eRlnrTwy¨©gi�i_)_Qe�lC�idQz]doqygW��_o^)_Qz~lCworiz�e�lf��lfh�d
vk_ u]��h�ef��_Qh]qye�vk��ef�2h]_xeo� 	à� _�jk��eRln_
vk_QhkjÐu(gWqygivk���i^)_Qe&v]_

e�lfrkwy¨©gW�i_)vÈ� h]z]_)�T��v]dor�¦oQ.gLS���g��T��vkdor�_Qe�l&_oz2lf��\oqn_o^)_Qz~l�e�lfrkwy¨idQ_5efh]q&h]z®ef_oh]�>vk��en�~h�_5r~h Qª��S§_o����_5_xeRl�vk��e�lfqn���]h�do_�e�h�q
u]��h�ef��_Qh]qne�vk��ef�2h]_xeo�o¬$_ u]qn_o^)��_oq�u(gWqygivk���i^)_i¤Qeo� ���~qf_xeRln_ ef��^)u]��_ ¯	�~doqn_oqx¤¢z�� ri�:qn_>u�g~e�_Qz&qf_Q�«giz�wy[]_£h]zC�(r~z&dQ�2h]�������]qygW�i_>v]_
wy[�giqf�~_>_oz2lfqn_>��_Qe�vk���:dQqf_Qz~lye�vk��en�2h]_QeQ�Y)>zC_o�:_olQ¤«���Tefh!�)l��2h�� h]z]_��2��vkdQr�efri��l�giwQw�dxvkdo_�u]��h(e��¡qndQ�2h]_Q^5^)_Qz~l£�2h]_ ��_Qe�gWh]lfqn_QeQ¤
w�_)�2h]�£e�h�qf�T��_oz2l§efrih]�~_oz2l§v�gWz�e§��_Qe§gWu]u]����wog©ln��r~z�e��2��vkdQr�¤7u(r~h]q%�~h�_5wo_5vk��en�~h�_5vk_Q�T��_Qz]z]_5h]z �~rih]��rWl%vÈ� dolfqygWz]�~��_Q^)_oz2l
u:rih]qE��_�efmTe�lf\Q^)_i�]p�rih�q	u�gW������_oq�w�_�lE��z�worizT�idQz]��_Qz2lQ¤]vÈ� gWhklnqf_xeEgWu�u]qfrkwy[]_xe�u]qfr~u(r2e�_Qz2l	v]_Cvkh]u]�����~h�_oqE��_Qe��T��vkdor���_Qe	u���h�e

%on m %qp



�fwy[�gWh�v]_Qe �)efh]q�u]��h�ef��_Qh]qneCvk��en�2h]_QeCgPX�z­vÈ� do�T��lf_oqC��g eng©lnh]qngWlf��riz­vÈ� h]z ef_oh]� v]��en�2h]_i����_ol�ln_
gWu]u�qfrkwy[]_)u]qndQef_oz2lf_ v]_ohkj
��z�w�r~z2�~doz]��_oz2lye£^�g©sR_oh�qneQ¦,Qªg
S£�0� _xe�u(giw�_	qn_Q�2h]��e>u:rih�q ��g�vkh]u]����wog©ln��r~z�_Qe�l>lfqn\Qe ��^)u:riqflngiz~l�w�ri^)ukln_	lf_QzTh
vkh �~ri��h]^)_E�~h�_
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¬�_&vk_Qhkjk��\Q^)_&u�gWqygivk���i^)_%qn_ou:r~ef_%efh]qEh�z]_%�¡qngi�i^)_oz2lyg©lf��riz�_oz h]z#_Qz�e�_Q^C�]��_�vk_&�]��rkwoe	giu]u(_Q��dxe ��& �k$�� �W�$���P*,*i� ���
Q ��� S¢����_xeC�]��rkwoe)efriz2l�_Qz�e�h��¥ln_�vk��e�lfqn���]h�dQe5e�h]q)��_Qe5vk���:dQqf_Qz~lye)vk��en�2h]_Qe4Q¡r~z<u�giqf��_�v]_ -/��+ ��' �W� '/* 
 . S¢�aeXz]_�u:ri����lf���~h�_vÈ� gW����rkwQg©lf��riz _oz�lnrih]qnz]���2h]_�l Q,- �P�P�.*���� �F����'/* .OSX_Qe�l%efrih��i_oz2l§hklf������efdo_i¤Èv]giz�e§��g
^)_Qefh]qf_5r�' _o����_)u:_oqn^5_ol%v�� dx�~h���������qf_Qq
��g wy[�gWqn�i_�efh]q��0� _Qz�e�_Q^C�]��_ vk_xeCvk��ef�2h]_xe�efh]q���_Qen�~h�_o��e&��g#�T��vkdor _xeRl5eRlnrTwy¨~do_~����_�l�ln_�lf_xwy[]z]���2h]_�u]qndQef_oz2lf_ wo_ou:_oz�v]giz2l
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vkdxw�rih�u�gW�~_5u:_oqn^)_�lCvkr~z�w)h]z­^)_o������_Qh]qCw�r~z2lfq ?i��_)v]_��.� ��efrkwy[]qnriz]��e�^)_�vk_xe  �hkj
^�gW��eo¤kqn_Qe�lf_&vk� � w�����_�¯5^)_�lflfqn_&_oz �&h]�Tqn_ � ���7�W���0�

��� gihklfqn_
u�giq�lx¤�u:rih�qCln_oz]��q5wori^)ukln_�vk_���g*�idQri^)d�lnqf��_ �©gWqn��gW�]��_
vÈ� h]z;v]��en�2h]_i¤�U§[�giz�vk_o[(gWqn� �xgivk_Q[ ��+ � & � � ���7�W���
u]qnriu:r~ef_oz2l vÈ� _�jku]��ri��lf_oq
h]z]_ ln_Qwy[]z]���2h]_���g~e�dQ_�e�h�q ��g®z�rWlf��riz vk_L
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)>z*u]qfdxe�_Qz�w�_�vk_���_Qw�lfh]qn_Qe§w�r~z�w�h�qfqn_oz2lf_xe Qªu]��h(e���_oh]qyeF �hkj,S¢¤7����_xeRl%u]qn��^)riqyvk��gW��vÈ� r~qnv]riz]z�giz�w�_QqQ¤:vk_C^�giz]��\Qqf_5gWh�enef�

riu]lf��^)gi��_&�2h]_&u:r~ene����]��_i¤k��_Qe	g~wow�\xe	gWhkj�vk��en�2h]_QeQ�
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Z�qng~vk�¥ln��r~z]z]_Q����_o^)_oz2lx¤o�0� r~qnvkr~z]z�giz�w�_Q^5_Qz2l�vk_Qe�giwQw�\xe$¯Eh�zCvk��ef�2h]_�e�_���gief_�efh]q$h�z]_�vk_xe�lnqfr~��e$lf_xwy[]z]���2h]_Qe�e�h����©gWz2ln_QeQ¦

Ñ����P��¤ÈbEbgQ �F�P�.*i��� �P� ��'/*lSE_�l ) �h` Q	� �P��&j')����+O� �����!&('/*l� �a'/� ��+#S¢�È�§gWz�e���g�lf_Qwy[�z]���2h]_)Ñ����F�C¤7��_xeX�]qygie�vkh vk��en�~h�_
u�giqnworih]qn_oz2l&��_xe&u]��eRln_Qe&_Qz®����efgiz2l���_xe�vkriz�z]do_xe�vk_o^�giz�vkdo_xe�gWh®^)ri^)_Qz~l�r�'®����e�u�g~efef_oz2l�efh]q���_Qe&u]��e�lf_Qe�w�r~z�w�_Qqfz]dQ_QeQ�
¬$g�lf_xwy[]z]���~h�_�bEbYef_oqfl���_Qe qf_x�2hCB�ln_Qe�vk_X��_Qw�lfh]qn_Xu:doqn��rkvk���2h]_o^)_Qz~l�e�_Q��r~z�h]z
r~qnv]qf_Evkd�X�z]�0�.`���z�gi��_Q^5_Qz2lQ¤2u]��h(e r~qf��_oz2lfdQ_
lf_Q^)u�e	qndo_o�0¤k��gCln_Qwy[]z����2h]_ ) � `;ef_oqfl	��_xe�qf_x�2hCB�ln_Qe	vk_&��_Qw�lfh]qn_&e�_Q��r~z�h]z�_&u]qf��riqn��lfd§��giefdo_&efh]q	��g)v]gWlf_%����^)��lf_�gienefrTwo��dQ_
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��_Qe&ef_oqn�i_oh�qne§�T��v]dor#u(_Qhkl B�lnqf_ efh]�7vk���2��efd5_Qz­vk_ohkjÐu�gWqflf��_QeQ�È¬$g�u]qn_o^)��\oqn_)woriz�wo_oqnz]_�vk��qf_xw¢lf_Q^)_oz2l&��_xe%u(r~����lf���2h]_Qe�v]_
�i_xeRln��r~z u]qnriu�qf_Q^5_Qz2l%vk��lf_xe Qªgi���~riqn�¥ln[]^)_Qe%vk_�wy[�gWqn�i_Q^)_oz2l�_ol&v]_5qn_o^)u]��giwo_o^)_oz2l�S¢�È¬$g#vk_Qhkjk��\Q^5_)u�giq�ln��_)ef_��¡rkwQgW����ef_
efh]q���_xe�u:r~enef���]�����¥lndQe�vÈ� riukln��^)��efgWlf��riz
u(gWq���_&vkdQ�i_o��riu�u(_Q^5_Qz2lQ¤Tu]qn��z�wo��u(gW��_o^)_oz2lQ¤kvÈ� []_Qh]qf��e�lf���~h�_Qe�vk_%u�gWqflngi�i_i¤Tvk_%wog~wy[]_
_�lCv]_�u]qfd�+×wy[(gWqn�i_o^)_Qz~lx�È¬$g��¡qfr~z2lf��\oqn_5_Qz2lfqn_5��_QeCvk_ohkjÐu�gWqflf��_Qe%_xeRlCefrih��i_oz2l  �r~h]_)_�lCh]z�_�^)gWsRriqn�¥lnd�vk_Qe§ln_Qwy[]z]���2h]_Qe
u]qnriu:r~efdo_xe>v]gWz(e>��g&����l�lndoqyg©lnh]qf_Eefriz2l�v]_Qe£ln_Qwy[]z����2h]_xe>��z~lndo�~qfdQ_QedQ¡lf_Qwy[�z]���2h]_xe�v]_E�i_xeRln��r~z�_�l�vÈ� riu]lf��^5��eng©lf��riz ¯���g%�¡r~��e S¢�

¬$g*�i_xeRln��r~z v]_���gÐ^)do^)ri��qf_#gÐd�lnd h]z v]ri^�gW��z]_��¡_oqflf����_#_Qz;qn_Qwy[]_Qqnwy[�_�_xefef_oz2lf��_o����_o^)_oz2l v]gWz(e���_Qe�efmkeRln\o^)_Qe�v]_
��g~e�_xe vk_§vkriz]z�do_QeQ� ��_xgWh�worih]u vk_Xlf_xwy[]z]���~h�_Qe>r~z2l�d�lndXu]qnriu:r~efdo_xe>v]giz�e>��g&���¥lflfdoqyg©lnh]qn_i�]��_Qe£ln_Qwy[]z����2h]_xe u:_oh]�~_oz2laBolfqn_
qn_o�iqnrih�u(dQ_Qe�_oz#vk_ohkj�wog©lndo�~riqn��_xeo¦lQªg
S���_xe	eRlnqngWlfdo�~��_xe �(giefdo_Qe�efh]qEvk_xe�[]_oh]qn��eRln���2h]_xe�v]m2z(gW^)���2h]_xe�_�l Q¡� S���_xe	eRlnqngWlfdo�~��_xe
��g~e�dQ_Qe$efh]q��.� hkln������eng©ln��r~zCvk_���g�e�dQ^)giz2lf���~h�_�vk_xe�giu]u]����wQg©lf��riz(eo�x¬$gEu�qf_Q^5��\oqn_ wQg©lfdQ�ir~qf��_>qn_o�iqnrih�u(_�lnrihkln_Qe���_xe�ln_Qwy[]z]���2h]_Qe
w���gienef���2h]_xe�wori^)^)_ ` 	 `2A Q �a'/� ��+���* �a'/� ��+F	f�.+#S�¤2¬�bfe Q �-���P� +��T� $ ��*�+O& < �-�����CS�¤T¬7` e Q �-���P� + � �#�����,��*,+ & < �-�����CS¢¤T_olnwW�
gW��z�ef�(�2h]_���_xe z]r~^C�]qn_oh(e�_xe�lf_xwy[]z]���~h�_Qe�vkdoqn���~do_xeo�i¬�gCvk_Qhkjk��\Q^)_�wogWlfdQ�iriqn��_Ew�riz2ln��_Qz~l���_xe>ln_Qwy[]z]���2h]_Qe�e�u:dQwo�jX:�~h�_Qe�¯�vk_Qe
gWu�u]����wogWlf��riz�e�u(gWqflf��w�h]����\Qqf_xe�w�ri^)^)_%��_xe	e�mke�lf\Q^5_xe	vÈ� gW��vk_�¯5��g)vkdxw���e���riz��

Z�rihkln_��¡ri��eQ¤W��g�^)gWsRriqn�¥lndEvk_�wo_Qe�ln_Qwy[]z����2h]_xe>z�� g&u�g~e>d�lndXvkdQ�i_o��riu�u(dQ_Eu(r~h]q>�~doqn_oq>_ojTu�����w���lf_Q^5_Qz2l�vk_Qe\ �hkj�w�r~z2lf��z2h(e
vk_ v]riz]z]dQ_Qe
�2��vkdQr�� �X��z�ef�§��_Qh]q hkln������eng©ln��r~z u(_QhklQ¤�v]giz�e
wo_oqflngW��z�e wQgieQ¤>z]_��~doz]dQqf_Qq
gWh(w�h]z �2gW��z v]_�u(_Qq��¡r~qf^�giz�w�_~�
��riz(e���vkdoqnriz(eEu�giqX_�jk_Q^5u���_���_xe�e�lfqyg©lndo�i��_Qe�vk_�lRmTu:_�¬�b�eC��ÑTh]u]u:r~efriz�e��2h�� h�z*ef_oqn�i_oh�qE�T��vkdQr
u:r~ene�\xvk_�h]z�_�^)do^)r~��qn_
vÈ� h]z]_�lygW������_	vk_d� @��]��rkwQe�_�l �2h�� ���kqn_*"ori���i_�h]z]_�qf_x�2hCB�ln_�u:rih�q£h]z]_��T��vkdQr&w�riz2ln_oz�giz~la�L�E�]��rkwoe�^)do^)r~��qn_ Qª��_xe£�]��rkwoe£efriz2l
zTh]^)doqnrWlndQe�vk_5`�sRh(ef�2h�� ¯ �L�WS��]��r~z�ef��vkdQqfr~z�e�h]z�ef_oz(e�v]_P (hkj�gienw�_Qz�v]giz~lx¦~��_%�]��rTw�`%_Qe�l�_QzT�ir©mid§g«�©gWz2l���_%�]��rkw_�k¤T_olnwW�
eEz�_E�¡ri��e���gCqf_x�~h,B�lf_§e�_Qqf�T��_i¤~��_xe �]��rkwoe��C¯ �L�%rkwowoh]u(_Qz2l���g�^)do^)ri��qn_Xvkh�ef_oqn�i_Qh]qx�~ÑT�7h]z]_�qf_x�~h,B�lf_�giwowodQv]giz2l���_Qe>����rkwoe
� ¯�`6�k¤:gWqnqf���i_�gih ef_oqn�i_oh�qQ¤]��_C����rkw � d�lygWz2l§gi��e�_Qz2l�vk_C��g ^)dQ^5r~��qn_Cvkh*e�_Qqf�~_oh]qx¤���_C�~_Qe�lf��riz]z�gi��qn_�vk_�^5dQ^)ri��qf_Cv]ri��l
vkr~z�wE��_�wy[�giqf�~_oq>v]giz�e���gC^5dQ^)ri��qf_~�ip�rih]q�w�_X�ªgW��qf_~¤2eQ� ���7gWu]u]�����~h�_Eh]z]_§eRlnqngWlfdo�~��_�¬$bfe�¤2���:�©gCwy[]r~��ef��q ��_X�]��rkwT��wori^)^)_
wogiz�vk��v]g©l&gWh*qf_Q^)u]��g~w�_Q^5_Qz2lQ�-A�q&wW� _Qe�l§u]qndQwo��efdo^)_Qz~l%��_��]��rkwR���2h]�£ef_oqyg ��_5u�qfrkwy[�gi��z�����rkw)vk_o^�giz�vkdi�È¬$_5wQgWz�vk��v]gWl
u:rih]q���_�qf_Q^5u���g~w�_o^)_Qz~lCef_oqyg#��_
�]��rkw�� Qªef_o��riz;¬$bfe lfr~h©sRrih�qne S&�2h�� �����ªgWh�v]qngi�¥l�wy[(gWqn�i_oq�¯ e�r~z®lfrih�q�lfr~hkl�vk_�e�h��¥ln_
gWu�qf\xe�_�l�gi��z�ef�$vk_�e�h]��lf_~�(¬$_&�]��rkw��2h]��e�_Qqng)wy[�giqf�~d&gWh w�mkw���_&u]qnrkwy[�gW��z#_Qe�lXw�_o��h]���~h��$_Qe�lE�T��w�lf��^)_Cvkh qn_o^)u]��giw�_Q^)_oz2l
gWh­womTwo��_�worih]qygWz2lGZ$��_)lRmTu(_ v]_ w�ri^)u:riqflf_Q^5_Qz2l%^)r~z~lnqf_�wo��gi��qn_o^)_oz2l&�0� ��z]_�� wQgiw���lfd v]_Qe�e�lfqyg©lndo�i��_Qe%wo��g~efef���2h]_xe§_�l���g
z]dxw�_Qenef�¥lnd%v]h#v]do�i_Q��r~u]u:_o^)_oz2lEvk_%lf_xwy[]z]���2h]_Qe	g~v]gWuklndo_xe	gWhkj�v]riz]z]dQ_Qe��T��vkdor(�

�§gWz�e	��g)���¥lflfdoqyg©lnh]qn_i¤]h]z�_�^Ch]��lf��lfh(vk_�vk_�lf_Qwy[�z]���2h]_xeEvk_��~_Qe�lf��riz�^)do^)ri��qf_�g~v]gWu]lfdo_�gihkj�v]riz]z]dQ_QeX�2��vkdQr�riz2lEd�lnd
u]qnriu:r~efdo_xe � b �7�
�2¤ �QbXÑk�L�k¤£Z�p �2���0���Xrih�e5z]_��¡_oqnriz�e�u�g~eo¤£v]giz�e)w�_#vkrkw�h]^)_oz2lx¤�h�z]_#u]qfdxe�_Qz2lng©ln��r~z vkd�lygW������do_~¤£^�gW��e
u]qnriu:r~efriz�e�vk_&vkdxw�qn��qn_%��_xe�u]��h�e	qn_ou]qndQef_oz2lngWlf���i_xeo�

� 453 �O=!9;7 =!>87\@5EGA HFE 9#E #  PS,7�<iE # EGNO=
���«giz2lXvk_�u]qndQef_oz2lf_QqE��_QeXv]�¥�7doqn_oz2lf_xeXe�lfqyg©lndo�i��_Qe	v]_�qf_Q^)u]��g~w�_Q^5_Qz2lQ¤]u]qndQwo��efriz(e�lfr~hkl�vÈ� gW�:riqyv�z]r~eX[2mTu:rWln[]\Qef_QeEv]_

lfqyg«�©gW���.�i�Er~h�e§qf_Qu]qn_oz]r~z�eE��_Qe§z]rilng©ln��r~z�e�u]qfdxw�dxvk_o^)^)_oz2l&vkd�X�z���_xeo¦7��_5ef_oqn�i_Qh]qX�T��vkdor#vk��e�u:r~ef_�vÈ� h]z +l�P�$�L�$
$��
��P'/�#�
vk���T��efd%_oz��]��rkwQe�do�~gihkjÈ¤T�.� h]z]��lfd�vÈ� dQwy[(gWz]�~_�_Qz~lnqf_%��_&e�mke�lf\o^)_&vk_&e�lfrkwy¨©gW�i_§_�l	��g5^5dQ^)ri��qf_§_Qe�l	��_&�]��rkw<#«¤k_�lEeng�vkh�qfdQ_
vk_5w�mkw���_C_xeRl����lA�z efh]u]u:r~ef_�dQ�~gW��_o^)_Qz~l§�~h�_C��_Qe§vkriz]z�do_Qe��T��v]dor r~z~l§h]z vkdQ�]��l%woriz�e�lngiz~l Q¡_�jku]qn��^5d�_oz�z�ri^C��qf_Cv]_
�]��rkwoe>u(gWq ef_Qworiz�vk_�S¢�ibXgWu]u:_o��riz�e��2h]_E�0� r~�ksR_Qw�lf���Èv�� h]z�_XeRlnqngWlfdQ�i��_Evk_Eqn_o^)u]��giw�_Q^)_oz2l>_Qe�lQ¤~h]z]_	�¡r~��e ��g&^)dQ^5r~��qn_	u]��_o��z]_i¤
vk_
wy[�ri��e���q�vk_ ^�gWz���\Qqf_�r~uklf��^�gW��_���_xe��]��rkwoe��2h]��e�_Qqfr~z~l&qn_o^)u]��giwodQe&u�giq���_Qe&�]��rkwoeCri�ksR_olne�vk_
��g#qn_Q�2hCBolf_ w�r~h]qygWz2lf_~�
U§doz�doqygW��_o^)_oz2lQ¤~��gC^)d�lfqn���~h�_Xvk_X^)_xe�h]qn_Xvk_�u(_Qq��¡r~qf^�giz�w�_Eu:rih�q�w�_��i_Qz]qf_�vk_�e�lfqyg©lndo�i��_QeQ¤igiu]u(_Q��dQ_�� ' � � �P�P+ '��9Qªt bTS¢¤
_Qe�l���_§qngWlf��rC_Qz~lnqf_���_§z]r~^C�]qn_ElnrWlngi�Èvk_§v]d��ªgWh]lne�vk_§�]��rkwQehQª�]��rkwQe�z�riz lnqfr~h]�idxe�v�gWz�e���g�^)do^)ri��qn_6S£_ol���_§z]ri^��]qf_XlfrilngW�
vÈ� giwQw�\Qe	gihkj
�]��rkwoeQ�

m-m óon
��p���q
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�§gWz�e�� �Qb�Ñk�W���×¤ A �xvk_oz ��+ � & ��u]qndQef_oz2lf_Qz2l�h]z]_�ln_Qwy[]z]���2h]_
vk_�qn_o^)u]��giwo_o^)_oz2lx¤�z]ri^)^)do_ � %': � ��¤��~h�� hkln������ef_���g

u]qnri�~qf_xefef��r~zCvk_xe  �hkj5v�gWz�e���_Ee�_Qqf�~_oh]q�¯%h]z5��z(eRlygWz2l vkriz�z]d	w�ri^)^)_	w�qn�¥ln\oqn_	vk_Ewy[]ri��jÈ�W¬>� ��v]do_	vk_	��g~e�_�_Qe�l£��g%efh]���«giz2lf_i¦
d�lygWz2l£vkriz]z�d�h]z5w�_Qq�lygW��z�z]ri^��]qn_�vk_O �hkjCv]giz�e���_�e�_Qqf�~_oh]qx¤x_oz��ªgi��engWz2l��.� [Tm2u:rWln[]\Qef_��~h$� ���Tz�� m�gXu�gie�vÈ� ��z2ln_oqygiw¢ln��r~z�g«�~_Qw
��_Qe&w�����_oz2lne9Qªu]qnri�iqn_Qenef��r~z�z]riqn^�gW��_5v]_Qe  �h]jCS�¤���_Qe%�]��rkwoe&�2h]� ef_oqnriz2l&giwowodQvkdxe%h]��lfdoqn��_oh]qn_o^)_oz2l�efriz2l�w�riz�z2h(e � � ��'�� ��'
vkh��ªgW��lEvk_Qe�vkdQ�]�¥lye	w�r~z�eRlygWz2lne�vk_xeO �hkjÈ��A�z
u:_ohklXv]riz�w§giene����iz�_oq�¯�wy[�g~�2h]_�����rkw§vkh
lygie�h]z
lf_Q^5u(e	vk_R�B� �����#��* $ �o�(��_
lf_Q^)u�eX_xeRl&wogi��woh]��d�_oz �¡riz�w�lf��riz vk_���g
u(r2e���lf��riz*vkh��]��rkwCv]giz�eX��_  (hkjÈ�:p£giqX_�jk_Q^5u���_~¤:ef��r~z w�r~z�ef��vk\Qqf_��~h�_C��g�lngi������_
vÈ� h]z��]��rkw§^)do^)ri��qn_�#X_Qe�l	do�~gi��_§¯����	��

��� 
�������$ # � ���~¤T��_§lf_Q^)u�e	vkh#vk�¥jk��\o^)_%�]��rTw%v]giz�e�h]z% �hkj�g«m2gWz2l�h]z vkdQ�]��l
vk_5`i���&t � �We _xeRl	gW��riqye v]_ ��� ���������� � � � 6 
��!���Ce�_xw�riz(vk_QeQ�~¬ � gi���~riqn�¥ln[]^)_Xe�dQ��_xw¢ln��r~z]z]_�v]riz�wX��_xe�����rkwoe�g«m~giz2l ��_�u]��h�e���r~z]�lf_Q^)u�e�vk_�qnd��¡dQqf_Qz�w�_�w�r~^)^5_�����rkwoeCwogWz(vk��v�g©lne&gih®qf_Q^5u���g~w�_o^)_Qz~lx� 	à��woriz�ef��v]\oqn_5vÈ� gW�:riqyvÐ��_xe&�]��rkwoe%z�� gWu]u(gWqflf_oz(gWz2l
u�g~e�gWhkj8 �hkj®_oz worih]qye&u]h]��e���_�qn_Qe�lf_i�£��ri^)u�giqfdQ_)¯ ¬�bfe _�l�t b�eC¤�wo_�l�ln_�lf_xwy[]z]���2h]_
gW^)dQ����riqn_)��_
t b vÈ� _QzT�2��qnriz
}W@ �
�2p£giq�woriz2lfqn_i¤~_o����_§��z2lnqfrkvkh]��l	vk_Qe lf_Q^5u(e�v]_§wQgW��w�h]�:u]��h�e���r~z]�~eQ�2� lf��lfqn_%vÈ� _ojk_o^)u]��_i¤Tg«�i_QwXh]z lygie�vk__�©�L@L@%�]��rTwQeo¤
u:rih]q�h]z w�mkwo��_%vÈ� h]z]_&e�_xw�r~z�vk_i¤ ���§Ñ 	f� u]qn_oz(v
}2��^�e	vk_&wogi��woh]��gW��riqye��2h]_&¬�b�eKrih#t�bfe z]_%u]qn_oz]z]_Qz2l	�2h]_5`%rih��
^�e§u(r~h]q���_)wogieXd�lnh�vk��d5v]giz�e � �xbXÑk�L���0�i)>z*rihklnqf_~¤(��g�ln_Qwy[]z����2h]_ ����Ñ 	f� z$� _xeRl%u(_Qq��¡r~qf^�giz~ln_C�2h]_)e�r~h�eE�0� [TmTu:rWlf[�\Qef_
�2h]_)��_xe&w�����_Qz2lne%z�� hklf������ef_oz2l�u�g~e&vk_5�¡riz�w�lf��riz]z�gi����lfdxe&vkhÐlRmTu(_�g«�©gWz�wo_�qygWu���vk_)r~h*qn_Qwoh]�£qngiu]��vk_i�$��_�lflf_ e�lfqyg©lndo�i��_5_Qe�l
efrih][�gi�¥lygW�]��_%u(r~h]qEvk_xe	gWu]u]����wog©ln��r~z�e �hA§���
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¬�_xe5�(_xe�r~��z�e)vk_xe�gWu]u�����wogWlf��riz�e�u]��h�e)��z2ln_oqygiw¢ln���~_QeQ¤�_Qz<ln_oqn^)_#v]_��~_Qe�lf��riz<v]_���gÐ^)do^)ri��qf_~¤£e�r~z~l�vk���:dQqf_Qz2lne)vk_Qe

gWu�u]����wogWlf��riz�e�^)r~��z�e ��z2ln_oqygiw¢ln���~_QeQ�W¬>� ��z2ln_oqygiw¢ln���T��lfd�_Qe�l _Qz5_o�:_ol�efrih]�~_oz2l>�idQqfdQ_�gih)z]���~_Qgih)v]_	��g&^)dQ^5r~��qn_i��	à�(_Qe�l vkriz(w
��^5u:doqyg©ln�¥�Èvk_	u]qnriu:r~ef_oq>v]_Qe�ln_Qwy[]z]���2h]_Qe£v]_Ewy[�gWqn�i_Q^5_Qz2l�_ol vk_	qn_o^)u]��giw�_Q^)_oz2l£��z2lfdQ�iqygWz2l>vk_ ���W$�+f�&��_Qe��¡riz(w¢lf��riz(e>vÈ� ��z!+
lf_Qqng~w¢ln��r~z�� �Xrih�e�u]qndQef_oz2lnriz�e�h]z]_�lf_xwy[]z]���~h�_§u�qfr~u(r2e�dQ_Eu�gWq	t r2e�_Qq ��+O� & � � t W(W&�L���7z�ri^)^)do_%¬��©t b	p Q �-������+%$ � ����+
�T��&N����� *,+ ���P�'&��#������*�+l� +O'�� *lS��:��_�lflf_�e�lfqyg©lndo�i��_§^5rkvkdQ����ef_§_ol	��z2lf\Q�iqn_��0� ��z2lf_Qqng~w¢ln���T��lfd&v]gWz(e���g��i_xeRln��r~z�vk_%��g5^5dQ^)ri��qf_~�
)>����_�_Qe�l���g~e�dQ_
efh]qC��_
u�giq�ln�¥ln��r~z]z]_Q^5_Qz2l5vk_xe��]��rkwoe�^5dQ^)ri��qf_ _Qz _oz(e�_Q^C�]��_Qe�vÈ� ��z2lf_Qqng~w¢lf��riz$� A�z gienef���~z]_
¯�wy[�g~�2h]_
�]��rkw%h]z]_9���P&N���.� �W�d�,����+ '/* ��* $ ��gWh#qn_o^)u]��giw�_Q^)_oz2l	rih gWh#u]qnd�+àwy[�gWqn�i_Q^)_oz2l�ef_o��riz��0� _Qz�e�_Q^C�]��_�vÈ� ��z2ln_oqygiw¢ln��r~z gWh��2h]_Q�
����giu]u�giq�ln��_Qz~lx�:�X��z(e��0¤7��_xeX�]��rkwoe§g«�i_xw�h]z]_5�iqygWz(vk_��©gW��_oh]q%vk_5u(_Qq�ln��z�_oz�wo_�efriz2l§u�qfd�+×wy[�giqf�~dQe	v]giz�e���g�^)do^)ri��qf_5gW��riqye
�2h]_���_xeC�]��rkwoe)g«�i_xw�h]z]_��ªgW���]��_��©gi��_Qh]q�vk_
u:_oqflf��z]_oz(w�_#e�r~z~l�efdo��_Qw¢ln��r~z]z]dxeCu:rih]q B�lnqf_��T��w�lf��^)_Qe)vkh<qn_o^)u]��giwo_o^)_oz2lx�
��_�lflf_�lf_xwy[]z]���2h]_#_Qe�l�v]�¥ln_ ��z2lfdQ�iqndo_�u]h]��ef�2h�� _o����_#wori^��]��z�_�¯Ð��g��¡r~��e)��_#qf_Q^5u���g~w�_o^)_Qz~l)_�l ��_#u]qnd�+àwy[�gWqn�i_Q^5_Qz2l�vk_Qe
�]��rkwoe%^)do^)ri��qn_i�i)>z­e�_5��g~efgiz~l&efh]q&��g�vkd�X�z]��lf��riz®vk_Qe%_Qz�e�_Q^C�]��_Qe&v�� ��z2lf_oqygiw�lf��riz�¤Èvk_xe%efwodoz�giqf��r~e§vÈ� ��z2lf_Qqng~w¢ln��r~zÐg«�~_Qw
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�§gWz�e5�0� _ojT_Q^)u]��_~¤�lfqnri��e)_oz�ef_o^��]��_Qe)vÈ� ��z2lf_Qqng~w¢ln��r~z<riz2l�d�lnd vkd�X�z���eQ¦+*_' ��+f�P��<©¤ �h� �����#��* $ ���­_�l : �P' �7� ¬>� _oz(e�_Q^C�]��_
*_' ��+f�P��<)w�r~qfqn_Qefu(r~z�v�gWh]j �]��rkwQe�g«m2gWz2l�vkd�s�¯CdolfdX_QzT�ir©midxe gih
w�����_Qz2l�_ol��2h]�:u(_Qh]�i_Qz2l�Bolfqn_Xu:rWlf_Qz2lf��_o����_Q^5_Qz2l�qnd��¡dQqf_Qz�w�dxe
v]giz�eE��_Cwog~eEvÈ� h]z�qn_�lnrih]qE_Qz�gWqnqf��\oqn_%u�gWq�_�jk_o^)u]��_i�:¬�_xeE�]��rkwoe	u]qnrkwy[]_QeXvkh�u:ri��z~l§vk_���g�u]qndQef_oz2lngWlf��riz#riz2l�vkr~z�w&h]z�_
u:_oqflf��z]_oz�wo_�u]��h�eEdQ��_Q�idQ_��~h�_�w�_oh]j#�2h]��_oz e�r~z2lX��r~��z$��¬>� _oz�ef_o^��]��_ �T������� ��*l$ ����w�r~^)u]qf_Qz�v�lfr~h�eE��_Qe	����rkwoeX�~h���ef_oqnriz2l
��h�e%_�l�_Qz2�~r©midxeXgWh®w�����_oz2l&_oz­e�_5��g~efgiz~l�efh]q%��_xe&wogiqng~w¢lfdQqf��e�lf���~h�_Qe§vk_)��g�u]qndQef_oz2lngWlf��rizÐ¯�h�z*��z�e�lngWz2l�vkr~z]z]di� ) z.X�z�¤
�0� _Qz�e�_Q^C�]��_ : � ' �*qn_o�iqnrih�u(_§��_xe��]��rTwQeE�2h]��ef_oqnriz2l -/��� �.+l���;.�gih��Th vk_xe	wogWqygiw�lfdQqf��eRln���2h]_xe�vk_%��g)u]qndQef_oz2lyg©lf��riz$�

ÑTh]��lf_ ¯�h]z�_5��z2lf_Qqng~w¢lf��rizÐu]qndQwodQvk_Qz~ln_i¤Èr~zÐefh]u]u:r~ef_��~h�_���_xe%�]��rkwQe&vkriz2l&��_�zTh]^)dQqfr#_Qe�l&_oz®�iqygie%v]giz�e%��g X(�ih]qn_
riz2l)d�lnd�wy[�giqf�~dQe�v�gWz�e5��g ^)do^)r~��qn_i�£ÑTri��l)h]z]_�u]qfdxe�_Qz2lng©ln��r~z g«m~giz~l5��_xe�wQgWqygiw�lfdoqn��eRln���2h]_xeCefh]���©giz~ln_QeQ¦�¯*h]z;��z�e�lngiz2l
vkr~z]z]di¤$��g u�qfdxe�_Qz~lyg©ln��r~z*_xeRl�gih®u(r~��z2l �W@i�]¤�efriz­ef_oz�e�_Qe�l�gienw�_Qz�v]gWz2l9Qªefh]���©gWz2lC��_�z]ri^��]qf_ woqfr~��enengWz2l�vk_Qe&zTh]^)dQqfr2e
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�©gW��_oh�q%v�� g«�©gWz(w�_o^)_Qz~lRQªef¨T��u�S�_xeRl�vk_-, � Qª�ir~��qhX��ih�qf_�`k@
S¢�È¬�_xe�����rkwoe§��_Qe%^)ri��z�e§u:_oqflf��z]_oz2lne§u:rih]q
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gWh�qn_o^)u]��giw�_Q^)_oz2l�efriz2lx¦.�W@]`~¤!�]`Q�]¤T_olnwW�]¬$_Qe��]��rkwoe���_Qe�u]��h�e�u(_Qq�ln��z�_oz2lne	¯5��gCu]qndQef_oz2lyg©lf��riz�e�r~z2lQ¦C� @~�]¤.�k`k@�¤C�k`6�]¤!�]`o�(¤
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¬�_xeXe�lfqyg©lndo�i��_Qe�vk_C�~_Qe�lf��riz�vk_���g
^)do^)ri��qf_Cu]qfdxe�_Qz2lfdo_xeXwo� +àvk_Qenefh�eXworiz�wo_oqnz]_oz2l�ef_oh]��_o^)_Qz~l§h]z� �h]j#��z�vkdQu(_Qz�v]gi^ +

^)_oz2l	vk_Qe�gWh]lfqn_Qe\ �hkj
v]giz�e ��_%e�_Qqf�~_oh]qx��)>z#vÈ� gWhklnqf_xe>ln_oqn^)_QeQ¤2wy[�g~�2h]_Xqn_Q�2hCBolf_�ef_§�iri��l�qndQef_oqn�i_Qq h]z�_Qefu�giwo_X^)do^)r~��qn_
X]jk_&vkd�ln_oqn^)��z]d§��riqye�v]_%efriz�giwQw�_ou]lng©ln��r~z�v]giz�e���_&ef_oqn�i_Qh]q��2h]��v]_o^)_oh]qn_§��z�wy[(gWz]�~d sRh�en�2h�� ¯�eng X(z���A�qQ¤kwori^)uklf_§ln_ozTh
vk_&��g)u]qnri�iqn_Qenef��r~z
w�r~z�eRlygWz2lf_&vk_xe  �hkj#gWh�v]��r©�T��e�h]_Q��eQ¤k���$e�_Qqngi�¥l	u]qnr X�lngW����_&vk_&�ªgi��qn_%u�gWqflngi�i_Qq��0� _oz�ef_o^��]��_�v]_&�.� _Qefu�giwo_
^)do^)ri��qn_ _oz2lnqf_���_xe$qn_Q�2hCBolf_xe�gihC����_Qh�vk_��ªgW��qf_�vk_Qe�qndQef_oqn�©g©lf��riz(e$¯��.� g«�©gWz�wo_i�Q¬ � ��vkdQ_�vk_���g~e�_�vk_���gElf_Qwy[�z]���2h]_�u]qndQef_oz2lfdQ_
w�� +àvk_Qene�r~h�e>_xeRl	vk_�u]qfrWX]lf_Qq�v]_���gCvk��^)_oz�ef��riz�ln_o^)u(r~qf_Q����_%vk_Qe�vkriz�z]do_xe �T��vkdor�u(r~h]q�^5��z]��^)��ef_oq��.� _Qefu�g~w�_X^)dQ^5r~��qn_Xrkw�+
w�h�u(d � � �§�W���0�T�E��z�ef�.¤Tw�_ol�ln_Elf_xwy[]z]���2h]_Xu:_oqn^)_�l�v]_XqndQvkh]��qn_Xvk_Xu�qf_xef�2h]_E��g�^)r~�¥ln��d���g%lygW������_�v]_X��g�^)do^)ri��qn_Ez]dQwo_Qenefgi��qn_
u:rih]q&efh]u]u:riqflf_oq��I (hkj*ef��^�h]�¥lygWz]dxe§_ozÐ��_xe�_Qz2lfqn_o��g�"ogiz2lQ�i�Erih(e�������h�e�lfqnriz(e���_5u]qf��z�wo��u:_�vk_5�¡riz�w�lf��riz]z]_Q^)_oz2l%v�gWz�e§��g
X��~h]qf_)`~`i�
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(a) Sans recouvrement de flux. (b) Avec recouvrement de flux.
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vk_xe: �hkjÈ�~¬�g X��ih�qf_&`~`LQ¡� S�^5r~z2lfqn_	��_Eqn_Qworih]�Tqn_o^)_oz2l>vk_xe�lfqnri��e: �hkj)u]qndQwodQvk_Qz~lyeo�~�E��z�e��0¤i_Qz)qf_xw�rih��2qygWz2l>w�_xe�lfqnri��e: �h]j7¤
�0� _xe�u�g~w�_%^)do^)ri��qn_�lnrWlygW�Èhkln������efd9Q � # � �LS>_xeRlE��zk�¡dQqf��_oh]qEv]_&^5r~�¥ln��d&¯5�0� _xe�u�g~w�_%hkln������efd�engWz�e	efmTz�wy[]qnriz]��efgWlf��riz Q �	#�S��

��_ou:_oz(v]gWz2lQ¤£wo_�l�ln_
ln_Qwy[]z����2h]_���^)u:r~ef_��2h]_���_Qe  �hkj �~doqndQe5gW��_oz2l���_Qe5^RBo^)_Qe)vkdQ�]��lneQ�>�X_�^RBo^)_i¤£��_QeC�¡riz�w�lf��riz�e
vÈ� ��z2ln_oqygiw¢ln��r~z�efriz2l	�idQqfdQ_Qe�_oz#vk_Q[]riqye	vkh e�_Qqf�~_oh]qx�

� 4�� 	  J=;@%# @BA�7 =;@,MON HJE S57 7�EGA�=;@,M\N # > # M\@,9#E
¬�_xe)eRlnqngWlfdo�~��_xe)vk_#�i_Qe�lf��riz vk_#��gÐ^)do^)r~��qn_�u�qfdxe�_Qz~lndo_xe5wo� +àvk_xefefh�e)w�r~z�e���vk\Qqf_Qz~l)��_Qe  �hkj;��z�v]dou:_oz�v]gi^)^5_Qz2l)��_Qe

h]z�e)vk_xe�gihklfqn_Qe5v]giz�eC��_�ef_oz(eCr�'<_o����_QeC�¡riz2l5gi��eRlnqng~w¢ln��r~z vk_Qe)vkr~z]z]do_xe�g~wowodQvkdQ_QeQ� A�qx¤�wori^)^)_
z]r~h�eC�0� g«�iriz(eCvkd�s�¯
^)_oz2lf��riz�z]di¤Wu���h�ef��_oh]qye£qn_Q�2hCB�ln_Qe£u:_oh��i_oz2l g~wow�dxvk_oq�gWh)^RBo^)_  �hkjÈ�~¬ � r~�ksR_Qw�lf���È_Qe�l vkriz�w	v]_	�ªgW��qf_	u(gWqflngW�~_oq£w�_xe£^RBo^)_Qe
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e�h�u]u(r~q�lygWz2l>h]z]_��©gWqn��dolfdEvk_§vkriz]z�do_Qe>^Ch]��lf��^)dQvk��g]��	à��_ojT��e�lf_Xvk_Qhkj)��^)u]��do^)_oz2lyg©lf��riz(e vk_§b 	#A�¤i�0� h�z]_Xefh]q h]z�_
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wy[]r~��ef��q�gW��dQgWlfr~��qn_o^)_oz2l��2h]_Q���2h]_xeE�]��rkwoe§e�h�q���_Qe§vk��ef�2h]_xe
vkdRs�¯�u]qndQef_oz2lne�v]giz�e���_%e�_Qqf�~_oh]q�u:rih]q���_Qe�u]��giwo_oq�e�h]q���_%z]rih]�~_Qgih
vk��ef�2h]_~�]¬>� _�jTlf_Qz�e����]������lfd%vkh#e�_Qqf�~_oh]q�_Qe�lEgW��riqye
lfqn\Qe	ef��^)u]��_&¯��~doqn_oq�_�l	lnqf\xe�qngiu]��vk_&¯�_o�:_xw¢lnh]_oqx�

�$Ê 
�ÎWÌk5.Ê�
2
 �2� �

7Ì �!
 Î ��ÎiÏ �T� �]���:
�Î�V �©Ê 
 �T���&��r~^)^5_5�0� r~qnvkr~z]z�giz�w�_Q^5_Qz2l�vk��ef�2h]_�z�� _xeRl%u�g~eX��g~e�d5e�h�q§��g
e�lfqnh�w�+
lfh]qn_ vÈ� giwQw�\Qe$vk_ �0� giu]u]����wQg©ln��r~z�¤o��_Qe�vk��en�2h]_Qe$z]_ efriz2l$u�g~e$g~wow�dxvkdQe�u�gWq�w�mkw���_Qe�efmTz�wy[]qnriz]��efdQe�wori^)^)_ wW� _Qe�l�efrih]�~_oz2l
��_EwQgie£v]giz�e£��_Qe£ln_Qwy[]z����2h]_xe>w���giene����2h]_Qe�vk_�eRlnqf��u]u]��z]���~¬>� giefm2z(wy[]qfr~z]��e�^)_�vk_Qe>womkw���_Qe£u:_oqn^)_�l�vk_	z�_	u�gie>ef_	��g~e�_Qq
e�h]q	��_§lf_Q^5u(eEvk_�w�mkwo��_%��_&u]��h(e���r~z]���

E$�-[2[ Ê��xÌ ��� T �5� �§��giz�e���_*�¡riz�w�lf��riz]z�_o^)_oz2l�v]_Ðb 	#A�¤	gih�w�h]z�_*w�r~z]z�gi��enefgiz�w�_*g u]qn��r~qf�§z�� _Qe�l#woriz]zTh]_*u�gWq���_
e�_Qqf�~_oh]qx¤Èh]zI �h]j � ��b
u(_Qhkl5vkr~z�w Bolfqn_
e���^)u]��_o^)_oz2l�ef_oqn�T� w�r~^5^)_�lnrihkl)gWhklnqf_  �hkjÈ����_Qe�lfqyg«�«gihkjÐefriz2lC_Qz
w�rih�qne�efh]q	��g)vkd�X�z]��lf��riz giv]dQ�2h�g©ln_&vk_&��g5u:ri���¥ln���2h]_�v�� g~vk^)��ene���riz�v]gWz(e	��_&wQgie	vk_  �h]j � ��b&�

)>z®qndQefh]^)di¤��0� gi����rkwogWlf��riz®gW��dQg©lnri��qf_�giu]u(r~q�ln_)h]z]_ �~qngiz�vk_  �_�jk���]������lfd�u�giq�qygWu]u:riqfl�gWh­eRlnqf��u]u]��z]� w���gienef���2h]_~��¬�_Qe
d�lnh�vk_xeEvk_&u:_oqf�¡riqn^)giz�w�_xe	w�r~z�w�_Qqfz�giz2l�vk_xe  �hkj��T��vkdQr�� Ñ]gWz��~���$^)riz2lfqn_oz2lE�2h]_�w�_ol�ln_( �_�jk���]������lfd&z�� gW��lfdQqf_%u�g~e	rih�lnqf\xe
u:_oh ��_Qe�u(_Qq��¡r~qf^�giz�w�_xe�vkh<ef_oqn�i_Qh]q�u�giq�qngiu]u:riqfl�¯ h]z<e�lfqn��u]u]��z]� w���gienef���2h]_�ln��qygWz2lCu�qfrWX]l�vk_���g�efdQ�2h]_Qz2lf��gW���¥lnd
vk_Qe
giwQw�\xeo�£Z�rihkln_��¡ri��eQ¤�v�gWz�e)��_ wogiv]qf_�vkh ef_oqn�i_Qh]q � �Y�%Ñ7¤>r~z<qn_�lfqnrih��i_
��_#^RBo^)_#u(r~��z2l)�ªgW���]��_#�2h]_ v]giz�e5��_ ef_oqn�i_Qh]q
t ��lfqyg]¦k��_&^)dQvk��g©ln_oh]q	�~doqnd§vk_&^�giz]��\Qqf_&wo_oz2lfqygW����efdo_§qn_Qe�lf_%h]z#u(r~��z2lEh]z����2h]_&vk_&u�giz]z]_~�

; � < � < E ���%[ V�Ê 
 � ���4
25 8����©�65¡Ì � Ê 3 � �
� �]��� � ���QÌk5O
 �©�XÌ � �,5¡Ì �T���!
7ÌÐ��[ �TÎL5 (�LÈ� � [ Ê:� �­Î�V � LÈ� �YÌ �\[ � � �
��Ê 
7
�� �2�

ÑTmT^)u][]r~z2m �éÑ;U%b �§�i���T_Qe�l�h]z�e�mke�lf\o^)_ v]_oX(wy[]��_oqye�^�h]��lf��^5dxvk��gXvkdQ�i_o��riu�u(d ¯X�Eh�e�lf��z�¤©Z$_oj]gieQ�Q¬>� ri�]sR_Qw¢ln�¥�]u�qf��z�w���u�gi�
vk_�w�_�e�mke�lf\o^)_�_Qe�l�vk_�efh]u]u:riqflf_oq�lfr~hkl�lRm2u:_�vk_�v]riz]z]dQ_Qe�_�l�z]riz�u�gie�h]z]���2h]_o^)_Qz~l£vk_xe�vkr~z]z]dQ_Qe��T��vkdQr��W��riz2lfqygW��qn_o^)_oz2l
¯Ðb 	#A�¤��.� gWu]u�qfrkwy[]_
wy[�ri��e���_�z�_�u]qnriu:r~ef_
u(gie�h]z enwy[]dQ^)g �i��ri��gi��u:rih�q���_�efmkeRln\o^)_#vk_ X:wy[]��_QqneQ¤�^�gW��eC��z2lf\o�~qf_�vk_Qe
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d�lnd5g~vkriu]lfdo_~�-A�z*g�vkriz�w�h]z®e�_Qh]�£e�_Qqf�~_oh]q�_oz]�~��r~��gWz2l%vk_Qe�lf_xwy[]z]���2h]_Qe§��z~ln_oqnz]_Qe%efu(dxw��NX(�2h]_Qe%gihkj lRmTu(_xe§v]_5vkr~z]z]dQ_
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Unit é de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
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