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THÈME 2





�����������
	�����������������	������! "��#$	��&%���	��'!���)(* +��	-,".0/1	32�!4� +2
5�6��-27�
�� + 98;:  <%��>=?,A@B��	���,C����6�DE�F!	��G���72�HI������	�J- +2LKM "NO�
	��)=?,

HP�
 +���Q��!	R�

S�TVUXWZYI[]\_^E`badc
e+fhgjiRk-l�monqpjrhstk�uwvXx>swy�stk�u
k�z�y�{;u|y�}~u����hi��PvXuws|��}~k
����v;�?k�z��h���F���

��{>�~�Pv>��z<�~k-��kjy&fhk���y&fhk�r-��l;�X�X�-mo��{;sA�j�X�X�-m��X�]�~{XxXkj�

�� 
¡�¢�£Z¤~¥X¢X¦ e+fhkE§¨rhvª©�rQ��kjy!v>���by!v>i]�huwk!«hswz���kj��z�swi]{;z�k��I¬v���{X�®�~��vZ«hs|i]{;z�s|rhx<�®v>ut�hrhv�i¯sw{Xu;°�kj��v��C��k�ut�
v�r�x>k�v�iRk�z���swy<y�v>r~��z���}~y!z�stv�r~��v>rRz�fhk�y�v>i]�huwk!«R�~uw{>rhkX±>©�fhswy&f¯{Xy&f~stk�²Xk<swr~stz�sw{Xu~{X�~�~��vZ«hswi]{Xz�swv>r-z�v�z�fhk
°�k���v>�"{Xr~�d³Zv>��z�fhk�sw�<y�uw}~��z�kj���<{>��©"k�uwuC{X�"z�fhk�sw�"s|��v>uw{Xz�swv>r]¬´��v>iBkj{Xy&f3v>z�fhkj��±h{>r~��v�r�z�f~kb��}~�~��k��¨}hkjr>z
¬´{>��zµ{Xr~{Xut�¨z�s|y���k!¶Pr~k�i¯k�r�z�vX¬�z�fhkqswr~stz�sw{XuP{X�®�~��vZ«hs|i]{;z�swv>r®��·
¸¹kbiRvh�hst¬�]¸¹k��¨u»º �µy�uw{>����s|y�{;u®xXk�v�i¯k�z���s|y
y�v>r~��z���}~y�z�swv>r7¬v>��{>�~�~��vZ«¨s|i]{;z�swrhx]{;uwu¼z�fhk�½¾�®v>ut�hrhv�i¯sw{XuC°�k���v>�<s|r�v>���hkj�<z�v�i¯v>��k-��{>�hs|�hut��{Xy&fhswk�²>k
z�fhk�s|�+��z���v>rhx]s|��v>uw{Xz�swv>rC·F�®v��+{X�~�®��vZ«hs|i¯{Xz�s|rhx�z�fhk�s|��v>uw{Xz�k���°�kj��v��"v>�+y!u|}~��z�kj���<vX¬�°�k���v>��±�©"k��~��v>�Pv>��k
{¯rhk�©$k!«hz�kjr~��stv�r�v;¬�¿�k�©+z�v>r�º �"swz�k���{;z�stv�r3z�v]�¨swk�u|�7�¨}~{X�®��{Xz�s|y�xXuwv>�®{;uCy!v�r>²>k���xXkjr~y!k-ÀV��swx>f�zµ¬´��v�iBz�fhk
��z�{>��z&ÁÂ±�}~r®�hk��Q��}~�~��z�{Xr�z�sw{Xutuw��©µkj{X§;kj����k��¨}hs|��kji¯k�r�z��qz�v�z�f~k�s|�qs|rhswz�s|{;uFs|��v>uw{Xz�swv>rÃz�f~{Xr¹v>rhk]rhk�k��~�bs|r
z�fhk-§¨rhvª©�r�{;uwxXv>��swz�f~i]��·
Ä�Å�ÆIÇ�È�É £ZÊ�¡X¦ÌË v�i]�hutk�«��PvXuw�hrhv>i¯s|{;uI°�kj��v���±~{Xutx>v>��stz�f~i]��±hy!v�i]�~}hz�{Xz�swv>r~{XuCy!v>i]�huwk!«hswz��X·

ÍÏÎ�Ð�ÑÓÒ�Ô+Ð<Õ�ÖwÑÓ×ÓØ!Ù

ÚCÛZÜµÝ»Ü?ÞVßjà áVÞAâÂãPáVÛZäåÞAæZçÂæXÜ?ÝAÛªç?è!Ü<é;Ü?Ü�ê-æZÝ´Ü?ÞVÜ?ê!áVÜ?ë]ç�áAá»ÛZÜ<ì�áVÛ�í�êZê�ßªçÂà~í
îCïbð´ñ�òÏíFï�ñ�ó�ô+æ;â&ÞVäåßZôõâ&ê�ö�äåÞ»÷?Ý»Ü�á»Üí�àåø&â&Ý´ä áVÛZô+Þ�ùjí
Ý»àåäåêjøÂáVâ&ê�ùjúFäåÝ´ø&äåêZäûçjù;ü&çÂê�ßªçÂÝ´óRý�þ&þÂÿ��
ï�ç�á»ÛZÜ?ô�ç�áVäå÷?Þ+çÂêjë�îIâ&ô+æZß�áVÜ?Ý�ñ�÷?äåÜ?êZ÷?Ü�ö�Ü?æªçÂÝá»ô+Ü�ê!á�ù���Ü?ÛZô�çÂê7îIâ&àåàåÜ?ø&Ü!ùCî����	�µù�
IÝ»â&ê�>ù����0ý��Âÿ����jù���ñ�í��

�Pô�çÂäåà���èjæZçÂê���àå÷�è&ç���� éZä áVêjÜ?á���ñ�ßZæZæ;â&Ý´á»Ü?ë¯é!ó��Fñ����Ý»çÂê�á"î�î� )þ���!"���&þ��QçÂêZë$#dñZîdð´î����	�_í�%�çÂÝ´ëZÞ&�
â&Þ��'����!�ÿ)("�çÂêZë*���Âÿ�+�+Âÿ��
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ÀV��{Xz�fhkj�+z�f®{XrÃe�}~��{>rCº �ÂÁ<�®��vZ«hs|iRswz���z�k���zq{Xr®��¿�k�©+z�v>rCº �+swz�kj��{Xz�swv>r�¬v>��fhstx�fhk���v>���hk��+�~k���st²ª{;z�st²>k��+vX¬
;=<">=?RÀ»��{;z�fhk��-z�f~{>r¾r�}®iRkj��s|y�{XuEs|r>z�k�x���{Xz�swv>rPÁ&·iQ<v>z�f_{;uwxXv���swz�f~i]��Jå�¨y��>l�L<{Xr~�ZJ �5L+��}~�®�®v���z-z�fhk�v�� �
�~k��qv;¬�½]�R{X��stz�f~i¯k�z�s|y¯y!v>��zq�Pv>}®r~�~��±I{Xutz�fhv>}~x>f�¬´}~��z�f~k��bswi]�~��vª²Xkji¯k�r�z��q{X��k��®v�����s|�hutkR©+stz�fhs|r¹�PvXz�f
¬´��{Xi¯k�©µv���§¨��·

�?rõz�fhs|�7�~{>�®kj��©"k*��k�²¨sw��stz���v�iRk�¬´}®r~�~{Xi¯kjr>z�{;ubz�kjy&f~rhs|��}~k���s|r�²Xv>ut²>k�� swrõz�fhk¹{Xutx>v>��stz�f~i]�¯¬v>�
{>�~�~��vZ«hswi]{;z�swr~x*�®v>ut�hrhv�i¯sw{Xuµ°�k���v>��±Aswr �~{X��z�s|y�}hu|{X��±Az�f~k�x>k�v>i¯k�z���swy7z�k�y&f®rhsw�¨}hkj�-¬v��¯z�fhk�sw��vXu|{;z�stv�r
vX¬�z�f~k¯°�k���v>�q{Xr~�¹z�fhk]{Xr®{;uw��z�swy�{;u�z�kjy&f~rhs|��}~k��q¬v>�bz�f~k]��k!¶drhk�i¯k�r�zbv;¬�z�fhk]{X�~�~��vZ«hswi]{Xz�swv>r~��z�v�z�fhk
s|��vXu|{;z�kj��°�kj��v���·be¼v�uws|r~§�z�fhkj��kRz�©µv�{X��k�{X��±®©"kR��k�uw��v>rÃz�fhkR}®��k�¬´}huAy!v>r®y!k��~z�v;¬�{>rÃs|��v>uw{Xz�swv>rÃ��{;z�swv®±
�®}hk�z�vwJ ���NO,LI{>r~�3xXsw²¨swr~x�{��¨}~{>r>z�stz�{;z�st²>k�i¯k�{X��}~��k+¬v>��z�fhkbs|��v>uw{Xz�swv>r]v;¬¼�PvXuw�hrhv>i¯s|{;uP°�k���v>��v>��z�fhk�sw�
y�uw}®��z�k�����¬´��v�i k�{>y&f�v>z�fhkj��·
�P}~��z�fhkj��i¯v���k>±;©µk+y�v>r�z���sw�®}hz�k+rhk�© k1�dkjy!z�sw²Xk�{Xutx>v>��stz�f~i]��swr]�PvXz�f]{>��kj{X��·
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Tb}~�"¶d����z�y!v�r>z���s|�~}hz�stv�r�s|�/�K�:�!0Z+������"�����5�	��
E�!F�B�3 ��U~1������������	�G 
����������� !���"���P±h©�fhswy&f�kjr~{X�huwk��
}®�Az�v�s|��v>uw{Xz�k+x���v�}~�~�<À»y�uw}®��z�k����ÂÁ
vX¬dz�fhk�°�kj��v��Fv;¬A;]<�>]?�±¨{Xy&f~stk�²�s|rhx�{�y!v�r~��z�{Xr�zAs|��v>uw{Xz�swv>r¯��{Xz�swv®±������
ÀV��{Z�®Á&±®{;z+z�fhk�y!v���z+vX¬F}®��s|rhx x <»½]y4ze{�|E½S?Ev��®kj��{Xz�swv>r~��·k�q{Z²¨s|rhx3{Xy&fhswk�²>k�����}®y&f�{>r�swr~stz�sw{Xu�sw��vXu|{;z�stv�r
vX¬�À´z�f~k�y!u|}~��z�kj����vX¬ÂÁQz�fhk7°�k���v>��±¼v�rhk7i]{Z�¹{>�~�huw�¹²ª{X��swv>}~��z�k�y&f~r~sw�¨}hkj��¬v>�-z�fhk���}~�®��kj��}~k�r�z���{X�hs|�
s|i]�~��vª²Xk�i¯kjr>zQvX¬<z�fhk�{>�~�~��vZ«hswi]{;z�stv�rC·7�?r_z�fhs|�R�~{>�®kj��©"k7�~��k���k�r�z-rhk�©Bz�k�y&f~rhs|�¨}hk��-¬v>�R��}~y&f_{>r
s|i]�~��vª²Xk�i¯kjr>z�·

e+fhs|�"��z�{;xXk+vX¬�v>}~��y!v>i]�~}~z�{;z�stv�r3�®k�xXs|r~�µ©+stz�f��®kj�?¬v���i¯s|rhx x <»½]y4ze{�|E½pze{�|kze{�|E½S?�v>�Pk���{;z�stv�r~�As|r
v����~k��Fz�v�utst¬z�z�fhkqy�v>r~��z�{>r>zAs|��vXu|{;z�swv>r]��{;z�stv�����v-{X�Az�v�i]{X§;k�stzEuws|rhk�{>�Aswr�½�v���� ½A·��¨�®kjy!st¶Py�{Xutuw�X±>©µk
r~k�k���z�v7f~{Z²Xk�{>r�s|rhswz�s|{;u
sw��vXu|{;z�stv�r���{;z�stv���� <������d½S? � r v>� �!� < r � � �d½S? � r ±P©�fhk���k�©µk-i]{Z�¶®«¹{Xr��"�$#&%~±¼swr¹v>���hk��bz�v�s|r~��}~��k¯z�f~{;z�v�}~�.�$�10 'E����� �	 
�����"�����G�	� -&�!0�� ���43 �E� �2�1�������"������{>�hsw�~ut�
s|i]�~��vª²XkQz�fhkRswr~stz�sw{Xu
{X�®�~��vZ«hs|i]{;z�swv>r®�<z�v�À»z�fhk¯y!u|}~��z�k����+v;¬&Á<z�f~k�°�kj��v��+v;¬];=<">]?<{Xr~�Ãy�v>r�²Xkj��x>kq©+swz�f
z�fhk7�¨}~{>�~��{Xz�s|y3��{Xz�k>±���stx�f�z�¬´��v�i z�fhk���z�{>��z�±���v�z�f®{;z-©"k7{Xy&f~stk�²Xk3z�f~k7�hk���s|��kj�¾��k�¶Prhk�i¯kjr>z�vX¬�z�fhk
s|rhswz�s|{;uE{>�~�~��vZ«¨s|i]{;z�stv�r~��z�v�z�fhk]°�k���v>�RÀ»}®�¹z�v�©+swz�f~swr¹z�fhk]kj����v>�b�®v�}~r~� rts4u Á�swr x <»½]y4ze{�|E½pze{�|V[�?v��®kj��{Xz�swv>r~��·EÀ»�®v>�Fy�v>i]�~{X��s|��v�rC±ª��}~y&fR{���{X�hs|��y�v>r�²Xkj��x>k�r~y�k�f~{>�
�Pk�kjrR{>y&fhstk�²Xkj��swrwJ �PLh¬v>�F{��hs|��z�s|r~y!z
²ª{>��s|{Xr�z+v;¬A¿qk�©+z�v�rCº ��swz�k���{;z�stv�rC±P�®}hz�v>r~ut��¬v>�q{Xr�swr~stz�sw{Xu
s|��v>uw{Xz�swv>r���{;z�swv�{X��uw{>��x>k-{X�'��(;½*)ª±d©�fhs|y&f
��k��¨}hs|��k��)z�v¹swr~y���kj{X��k3z�fhk�©µv���§¹{;zRz�fhk�sw��vXu|{;z�stv�r¾��z�{;xXk>±���k����Pk�y!z�st²>k�uw�X·ûÁ �?r_z�fhs|�R©"{Z�>±�©"k7{>����st²>k
{Xz�z�fhkqvª²>k���{;uwu®{X��swz�f~i¯k�z�swyqy!v�i¯�~utk�«¨swz��]k���z�s|i]{;z�k x <»½]y4z {D|E½pz {D|�<2[$z {D|E½S?�?�±>¬v���z�fhkQ{X�~�~��vZ«hswi]{Xz�swv>r
vX¬�{;uwuEz�fhk7½ °�k���v>�QvX¬�;=<">=?q©+swz�fhs|r rts4u ±F���)}~��s|rhxÃz�fhk��~��kjy!s|��swv>r)vX¬ x <�[Â½S?��~stz���·Ãe+fhs|�-x>st²>k���{;u �z�k���r~{;z�st²>k7{;uwxXv���swz�f®i¯��¬v>�-kj��z�{X�huws|��fhs|rhx�z�fhk�y!v>i]�huwk!«hswz��)�Pv>}®r~�¾v;¬/J ���tO LV±A©�f~swy&f¾s|�Rz�fhk�y�}~����kjr�z
��k�y�v>���¾s|r z�k���i¯�]vX¬v[�{Xr~� ½ {Xr®� ©�fhs|y&f s|�3��}~�~�Pv>��z�k�� ��� x <2[Â½S?"9��hswz]�®��kjy!s|��swv>r¾vX¬by�v>i]�~}hz�swrhx
ÀV{X���hi¯�~z�vXz�swy�{;uwut�¹v>�hz�swiR}~i�ÁÂ·�J e+fhk7{>��swz�f~i¯k�z�s|y3�®v�}~r~� f~{>�-�Pk�k�r ��z�{;z�kj�¾{X� x <´½]y4ze{�|�½vze{�|	[�?�s|r
J ���tO LV±�©�fhs|y&f)sw�<��}®��z�s ¶®kj�)s ¬�{Xr®�¹v�rhuw��s ¬+z�fhk3k�����v��Q�®v�}~r~� rts4u sw��rhvXz�x���kj{;z�kj�bz�f~{>r¾��v�iRk¯¶~«hkj��Pv>��swz�sw²XkÃ�®vª©"k��¯vX¬&l,+ª½�W<z�fhkÃu|{;z�z�k��3{>����}~i]�hz�stv�rC±"f~vª©µk�²Xk���±As|�3²Xkj��� i¯swuw� {Xr®� y�vª²Xk����¯{;uwu�y�{X��k��
vX¬�swr�z�kj��kj��z�· L � k�z�z�swr~x�-8</.�?G^ x </.]ze{�|�.=ze{�|�ze{�|0.�?R�~k�rhv>z�k�z�fhk Q<v¨vXuwk�{Xr ÀV�hstz�9Vv��®kj��{Xz�swv>rPÁ¯y�v>i �
�~utk�«¨swz���vX¬�i�}huwz�s|�huwswy�{;z�swv>r¯vX¬Iz�©"v�s|r>z�k�x>k����AiRvh�~}~utv r�1 ±X©"k�rhvª© swi]i¯k��~sw{Xz�k�uw�R{>����sw²Xk+{;zEz�fhk��Pv>}~r®�
x <´½]y4ze{�|�½vze{�|*<�[$ze{�|E½S?2-8<2[Â½S?�?�v�r z�fhk Q<v�v>utkj{Xr y!v>i]�huwk!«hswz�� v;¬Q{X�~�®��vZ«hs|i¯{Xz�s|rhx_�®v>ut�hrhv�iRs|{;u<°�k��
��v>��·�e+fhkRuw{Xz�z�k����Pv>}®r~��y�{>r��PkR��utswx>f�z�uw�Ã�hk�y���kj{X��k��#J �>��z�fhk-¬´{>y!z�v��Pze{�|*<�[Â½S?�L�st¬�v>r~k��®kj�?¬v���i]�qz�fhk
y�v>i]�~}hz�{;z�stv�r~�+}~��swrhx]z�fhk-���Pk�y�sw{Xu�z�kjy&f~rhs|�¨}hk��<vX¬F�hs|r~{>���7��k�x�i¯k�r�z�{Xz�swv>rC±¨z�f®{;z+s|��±®���huwstz�z�s|rhx3z�f~k43�9Â�
��z���s|rhx�z�f~{;z-��k��®��kj��kjr>z��Q{��~swr~{>���Ã²ª{Xuw}hk]s|r�z�vÃ��k�²Xkj��{XuF��}~�~��z���s|rhx>�¯À»y�v>i]�~{>��k J ���kLV±	J �¨y��>l�LÓ±VJ ����l;{,L
{>r~����kjy!z�swv>r��¯v;¬Ay&f~{X�~z�k��+�¯vX¬	J Q"�µ�;��L�v�r�z�fhs|����}~�¨�?k�y�zÂÁ&·
e+fhk-{>��swz�f®iRk�z�s|yQy!v>i]�huwk!«hswz��7�Pv>}~r~� x <´½]y4ze{�|E½pze{�|*<�[Â½S?�?�À»y!uwv>��kQz�v3z�fhk-�®v�}~r~��v;¬�z�fhs|���~{>�®kj�ÂÁ

y�{Xr��Pk�{;u|��v3v��hz�{Xswr~k�������i]{X§�s|rhx�{3f��h�~��s|��v;¬Fv>}®��i¯v¨�~s ¶Py�{;z�stv�r�v;¬A¸¹k��¨u»º �+xXk�v>i¯k�z���s|y�y!v�r~��z���}~y �
z�stv�r_{Xr~�¹z�fhk3z�k�y&f~r~sw�¨}hkj��v;¬pJ �¨y��>l�L�¬v>�����hutswz�z�swr~x*{��®v>ut�hrhv�iRs|{;uAs|r�z�v�z�©"v�uwvª©"k��Q�hk�x���k�k¯¬´{Xy!z�v>����·
�?rZJå�¨y��>l�LÓ±
z�fhk7y�v>i]�~}hz�{;z�swv>r®{;u�y�v>i]�huwk!«hstz��)f~{X�R�®k�k�r_kj��z�swi]{;z�k��_v�rhut�¹swr_z�k���i]��v;¬+z�f~k7r¨}~i��Pk��
vX¬<�~stz�9Vv��®kj��{Xz�swv>r~�Qs|r�²XvXuw²Xkj�C±¼{>����}~i¯swr~xÃ²Z{>��s|{;z�stv�r*vX¬"z�fhk7�~��k�y�sw��swv>r¹v;¬�y!v�i¯�®}hz�{Xz�swv>r_{Xr~�_�hs|r~{>���
��k�x�i¯k�r�z�{Xz�swv>rC±¼�®}hz���swi]�huwk3swr®���Pk�y�z�swv>r_��f~vª©��Qz�f~{Xz�z�fhk�v����~k��bv;¬+��v�}hx>f~ut��½ � {>��swz�f®iRk�z�s|y]v>�Pk���{ �
z�stv�r~�+{X��k���kj�¨}hsw��k���·A�¨�Pk�y�s ¶dy�{;uwuw�X±d�¨y&f65>r~f~{XxXkbswr#Jå�¨y���l�L�¶P����z<{>�~�huwstkj�+��v�i¯kbx>k�v�iRk�z���swyqz�kjy&f~rhs|�¨}hk��
À»©�fhs|y&f fhk�y�{Xutu|�]���huwswz�z�s|rhx_y!s|��y�utk�i¯k�z�fhvh�PÁÂ±µswr v>���hk���z�v¾��k�{Xy&f¾{>r s|��v>uw{Xz�swv>r ��{;z�stv)v;¬qz�fhk�v>���hk��
l��}l,+ª½A±~{Xr~��z�fhk�r�{X�®�hutswk������Ae �~{X��k���r¨}~i¯k���swy�{;uCs|r�z�k�x���{Xz�swv>r�{Xr~��¿�k�©+z�v�rCº ��stz�k���{;z�swv>r¹À´s|r�z�©"v
²>k�����swv>r®�ÂÁ¼z�v-���huwstz];=<">=?
s|r>z�vQ¬´{Xy�z�v>����·
e+fhk�s|r�z�k�x>��{;z�swv>rR��z�{;x>k+v;¬C���huwswz�z�s|rhx���k��¨}hs|��k��Fz�f~k+v>���hk��FvX¬I½]�
{>��swz�f®iRk�z�s|y<v>�Pk���{;z�stv�r~�Fswr Jå�¨y��>l�LÓ· Q<�¯{X�~�huw�¨swr~x�v>}~�Ei¯vh�hst¶Py�{Xz�swv>r¯v;¬I¸)k��¨u»º ��y�v>r~��z���}~y�z�swv>rC±X��{;z�fhk��
z�f~{Xr�z�f~kQ���huwstz�z�s|rhx�y!s|��y!uwkbi¯k�z�fhvh�7vX¬	Jå�¨y���l�LÓ±~v>rhkQi]{Z��k�r®��}~��kQ{¯f~stx�fhk��"s|rhstz�sw{XuCsw��vXu|{;z�stv�r7��{;z�stvP±�vX¬
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� ^ �3v>� �8^ � À»��{Z�®ÁÂ±d{Xr~��z�fhk�r���k�{>y&f�{���i]{Xutuwk���{>��swz�f®iRk�z�s|y�y�v>i]�huwk!«hstz����®v�}~r~�¾ÀVy!swz�kj��{X�Pvª²XkªÁ
{;¬z�kj�"��v>i¯kb{X�Z��}~��z�i¯kjr>z<vX¬¼z�fhk����huwstz�z�s|rhx3{;uwxXv>��swz�f~i v;¬	J �¨y��>l�LEÀV{;u|��v¯y!v�i¯�®{X��k���kji¯{>��§��>· l-swr�z�f~sw�
��k�y�z�swv>rPÁ&·
e+fhk�{>���hi]�hz�vXz�s|y]�®v�}~r~� x <»½ y z {D|E½pz {D|�<2[$z {D|E½S?�?�v�r*z�fhk�y!v�i¯�~utk�«¨swz���vX¬"{X�®�~��vZ«hs|i]{;z�s|rhx�z�fhk

°�k���v>��v;¬A;]<�>]?¼s|�Av��hz�s|i�}~i�swr]z�k���i]�Fv;¬][)J �5LÓ±>�~}~zE²Xkj������k�y�k�r�z�uw��ÀV{;u|��kj{X�h��{;¬z�kj�A��}~�®iRs|����swv>r¯v;¬Iz�f~sw�
�®{X�Pk��&Á¼f®{X�F�®k�k�r¯s|i¯�®��vª²>k��-s|rRz�k���i]�Fv;¬d½A±Xz�vQz�fhk+rhk�{>��uw�-v>�~z�s|i�}~i uwk�²>k�uhvX¬ x <�<"ze{�|E½S?2y�<�<"ze{�|E½S?2y �
ze{�|	[�?»½S?¯À»��k�k8J ���NM;{�LÓ±5J �F± {�L´ÁÂ·¹�®v>�R�~��{Xy!z�swy�{;uµswi]�huwk�i¯k�r�z�{;z�swv>r�±Efhvª©µk�²Xkj��±
z�fhk�{;uwxXv>��swz�f~i]�-vX¬�z�fhk
�®��kj��kjr>z]�~{>�®kj�3��z�stuwu�f~{Z²>k�{Xr {X�~²Z{>r�z�{;x>k�vX¬b�Pk�s|rhx¾i�}~y&f ��swi]�huwk��]z�v_y�vh�hkÃ{Xr~� z�v_s|i¯�~utkjiRkjr�z�±
�Pk���s|�hk-�®k�swr~x]{¯²>k����7��v��~}~��z+{Xr~���hk!¶drhswr~x�{Xr�k�{X��swut�7y�v>r�z���vXuwu|{X�huwk�swz�kj��{Xz�sw²Xk��~��v¨y�k�����·

Tb}~��z�k�y&f~rhs|�¨}hk��F{>r~�-v�}~�
��k���}huwz��Fy�{>r-�Pk"k�«hz�k�r®�hk���z�vQ{X�~�~��vZ«hswi]{Xz�s|rhx�z�f~k"°�k���v>�
v;¬P{>r�{>r~{;uw�¨z�s|y
¬´}®r~y!z�stv�r�s|r�{]���¨}~{>��k>±�st¬Fz�fhkj��k�°�k���v>�<{X��kQsw��vXu|{;z�k��3¬´��v>i {;uwuCvXz�fhk��<°�k���v>�"v;¬Fz�fhkb¬´}~r®y!z�swv>r�·

�Pv>��{>r)k!«hz�kjr~��swv>r_z�v*{X�®�~��vZ«hs|i]{;z�s|rhx�z�f~k�k�swxXkjr>²ª{Xuw}hkj��v;¬�{����hi]iRk�z���swy]z���s|�hs|{;x>v>r~{XuEi¯{Xz���s «C±
��k�kKJ ���X��L¼{Xr~�#J � � LÓ·
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�Fs|r~{;uwut�>±+©µkÃ©+swuwu�{Xr~{Xut�¨°�kÃz�fhk*y�v>r�²Xkj��x>k�r~y�k�vX¬bz�fhk*y�v>i]�~}hz�k�� ²ª{;u|}hk�� H$z�v¾z�fhk*�hs|��y # N c a�®��vª²¨s|�hk��bz�f®{;z�©µk���fhst¬z�¬´��v>i0��uwxXv���swz�f®i �®·t�Ez�vq��utx>v>��stz�f~i �®·t�j{~±Z���Q��k��~uw{>y!s|rhx+z�fhkµk��¨}~{Xz�swv>r~��À»�~·w�ZÁ

���)À»�®· �¨ÁÂ·+e+fhk-z���{>r~��swz�swv>r�¬´��v>iÌÀ»�®·t�ªÁ"z�v�ÀV�~· ��Á"{>iRv�}~r�z���z�v7��}~�hz���{>y!z�s|rhx�5 O <�>]?V^ _ aJ d � J K
K

3��� s 3¬´��v>i �®v>z�f���s|�hkj�<v;¬Fz�fhk�kj��}®{;z�swv>r¹À��¯· �¨ÁÂ±®©�fhswy&f�xXsw²Xkj�+}~�<z�f®{;z
�t<">]?�^�; � <�>]? +!;]<�>]? q 5 O <">=?S^ � <">=?��35�<">=? q 5 O <�>]?��
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e+f~k�{Xr~{Xut�h��sw�Ev;¬���uwxXv���swz�f~i �~·w��s|�Ek�«¨z�k�r~�~k��C±�©+stz�f3z�f~kq��k��hu|{Xy�k�i¯k�r�zAv;¬	5�<">=?S^ _ aJ d � J K
K

3 s U � ���

5E<�>]? q 5 O <�>]?S^ a�
J d � J K

< l
> q3M J q

l
> q3M OJ

? ^ a�
J d � J K

M J q MPOJ
<�> q3M J ?
<"> q M OJ ?

�

e+f~k���kj��}~utz�swrhx3s|r~y���kj{X��kbvX¬Az�fhk-kj��z�swi]{Xz�k��Ãy�v>r�²Xkj��x>k�r~y�k���{Xz�k�s|���¨}~{Xr�z�stz�{;z�sw²Xk�ut�7k!«~�~��k�����kj������z�fhk
¬v>utuwvª©+s|rhx¯��k�u|{;z�stv�r~�"¬v>�<z�fhk-i]{;s|r��®{X��{Xi¯k�z�k�� � v;¬ � k�i]i]{ �R· ��o

� ^ l
<�l q�r + �D?
<�<2� O q#r ? y X +t<´½ q X$? q �A? ^ l + � �

�?r¹vXz�fhk��b©"v>���~��±Cz�fhk3��z�{;z�k�i¯k�r�zbv;¬"z�fhs|���~{X��s|�quwk�i]i]{���f~v>}hu|�¹��k�i]{Xswr¹}~r~y&f~{>rhxXkj�C±Ck!«~y!kj�hzQz�f~{Xz�±
s|r�z�f~k�k!«~�~��k�����swv>r~�"¬v�� � ±Pz�fhk��¨}~{>r�z�swz�� � O�q�r ��fhv>}~uw���Pk���kj�hu|{Xy!kj������<2� O5q#r ?�y;·<e+fhs|��kjr~{X�huwk��}®��z�v7�~��k���k���²Xk�z�f~k¯�¨}~{>�~��{Xz�s|y-y!v�r�²Xk���xXkjr~y!kQvX¬Ez�fhk¯{;uwxXv>��swz�f~i k�²>k�r�©�fhkj��kRz�fhk¯}~�~�Pk��b�®v�}~r~�Ãv�r
z�fhk¯swrhswz�s|{;uAs|��vXu|{;z�swv>r*��{Xz�swv � O ¬v>�qz�fhk3�hs|��y # �hk�y���kj{X��k��+¬´��v>i � O # r � %;½�< � q l�? +A<!� q r ?�±d¬v>���utx>v>��stz�f~i��®·t�>±hz�v

� O # r � � %;½�<!� q l�? +A<!� q�r ?�� À��¯·w����Á
¬v�����utx>v>��stz�f~i �®·t�j{~·+e+fhs|��kjr~{X�huwk��q}~�qz�v7��{Z²Xk-{>�®v�}hz�� ( .OvX¬Az�fhk¯�~��kjy!kj�hswr~x�stz�k���{;z�stv�r~�+v;¬���utx>v��
��swz�f~i M~·t�>±>¬v��"uw{>��x>k�½A±~{;z"z�f~kbk�«~�®kjr~��kbv;¬��®kj�?¬v���i¯s|rhx ��<´½ q X:?A{>�~�hswz�swv>r~{XuIv>�Pk���{;z�swv>r®��±>¬v>�"k�{>y&fk�²ª{;u|}~{;z�stv�r7vX¬	HÃ²¨sw{�ÀV�~· ��ÁÂ±P��{Xz�fhkj�µz�f~{Xr�²¨s|{�ÀV�~·w�ZÁ&·

� HI,¼	����Q��!	R� � �Q�F!	 	�� ����� 6��������-�¼% � �,¼Dp7
H �¤ ! ���C��� (1�t�&��� �1 �# �����k�:�
�K��� ?*� �1CN�&@�� ���vB CD����� ���N' < �L�K� � � $ � �1��B ���2��� �!��� ��# r � ���&(*����+ �'�
�D���/���t��� 	 � �p  �A�,�1�!�i���Hn !�"�1���2BHF&B ����CN�p� � ���A�\��(D($BH�" ������"�����\� � �vB CN����� ���D'-?��L�.� ���vB CD����� ���N'-< �L� �
���
� � � �õ¿�v>z�k�z�f®{;z�±µswr z�f~k�{X�~�huws|y�{;z�stv�r~�¯v;¬q��utx>v>��stz�f~i ��·t�>±�©"k�f®{Z²Xk�> O <&%�? q�� >t<&%�?E^

> a <&%�?�±I¬v>�b{Xr��Ãy!v�i¯�~utk�« % ±I{>��	 q�� 1õ·���s|r~y!k > O <&%�?<utswk��by!uwv>��k�z�vQ>t<�%�?�^ > a <&%�?�±I¬v>�b{Xr��y�v>i]�huwk!« % {>r~�¯¬v>��{-��} �3y�stkjr�z�uw�Ru|{X��xXk 	¾±�©µk+©+swuwuP��swi]�huws ¬�]v�}~�Ak���z�s|i]{;z�k��E{>r~�]v>}~��rhvXz�{;z�swv>r]���
{>����}~i¯s|rhx3z�f~{XzB> O <&%�?V^S>t<�%�?�±d¬v>�q{;uwu2% ±dz�f®��v�}hx>fhv�}hz�z�fhkR�~��v¨v;¬?·+�?r��®{X��z�s|y�}hu|{X��±®©"k-©+swutu�©���swz�k
>t<�H=?Es|r~��z�k�{>��vX¬	> O <&H ?�{Xr~��>N< � � ?Aswr~��z�kj{X��v;¬ > a < � � ?E{Xr®��> O < � � ?�± �w^ ( �1lF� r � �~·¼¸)k�©+swutu�rhvª© }~��kz�fhk���k�{X����}®i¯�~z�swv>r�{Xr~���hk�¶Prhswz�swv>r~�<s|r�z�fhkQ¬v>utuwvª©+swr~x]��k�u|{;z�stv�r~��±¨�®{X��swyq¬v>�<v�}~�+�~��v¨v;¬Uo

>t< � � ?�^ j � �\q HSj �1>t<&H ?S^ � >t<&H ?�� �G^ (�� lF� r � � � À���·w�ZÁ
>t< � � ? � >t< � � J4y 
���� ? ^ �> � #bl �?>t<&H ?�����^ (�� l À���·ål>Á

ÀV��k�k��hk���y���sw�~z�swv>r�v;¬���z�{XxXk��¯v;¬���utx>v>��stz�f~i��®·t�ªÁÂ· Ë v>r®��kj��}~k�r�z�uw�X±¨©"k-f~{Z²Xk
>N< � � ? ��%F>N<�H=?����G^ (��1l � r � ��� À���· ��Á

�qk���k�{;¬z�k���±�¬v�� � ^ (�� lF� r � �®±�utk�z�� � �hk�rhv>z�k3z�fhk�s|r>z�k�����kjy!z�stv�r)�PvXs|r�z-v;¬<z�f~k�z�©µvÃuws|rhk7��k�x>i¯kjr>z���±
� � � � � �	� {Xr~� � � � ��� � J K�
���� � À»��k�k��Fstx�}~��kb�hÁÂ·F¸)k�©+stuwu¼{;u|��v]�~k���stx�r~{;z�kqz�f~{;z

> � ^ j � � J K 
���� q � � j��
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	 � ^ j � �\q � � j �
� � ^ j � � q � � j�^ j � �pq � � j �

¬v��(�#^ ( �1l � r � ��ÀV��k�k¯�Fswx>}~��k¯�¨Áq{Xr~�¹©+swutuEuwk�z�� � �hk�rhv>z�k]z�f~k]{>rhxXuwk3�®k�z�©µk�k�r¹z�fhk]uwswr~k����~{>����swr~xz�f~��v>}hx�f�z�fhk��~{Xsw���Iv;¬~�PvXs|r>z���< � � ��� � J K 
���� ?®{>r~�E< � � J K 
���� � � � ?�±ª��v+z�f~{Xz4> � ^P>t< � � J K 
���� ?��1{���� � ±� � ^ >t< � � J K 
���� ?�������� � ·VTb}~�+rhk!«hz<v>�h�?k�y!z�st²>kQsw�+z�v3�~��vª²>kqz�f~{;z
- � � r ^ V������ > � � � � ��	 � � � � � #,� � � �AlDl � � � ���?>t<&H ?�� À���· �¨Á

¸)kQ¶P����z<v��~��kj��²>kqz�f~{;z
<"> � � � � ? y ^n> y � � � y� � r > � � � ^ > y < � � J K 
��� � ?�<�l�� r ������� � �1{���� � ?S^

> y < � � J K 
���� ?�<
l��������4< r � � ?�?G^ � % > y <&H ?�<�l��	�����4< r � � ?�?
J y!v�i]�~{X��k<À���· ��Á2LV·�¸¹kµrhvª©¹rhv>z�kEz�f~{;z
�����4< r � � ?®z�{>§;k���v>rbstz��¼i¯s|rhswiR}~i ²Z{Xuw}~kA©�fhk���k7>t< � � ?S^ %F>t<&H ?�±>t< � � J K 
���� ? ^ � >t<&H ?�·be+fhk���k!¬v���k>± - � � r s|�q�Pv>}®r~�hk��Ã¬´��v�i �Pk�uwvª©����w> � � � � �~��vª²¨s|�hk���z�f~{;z
> � � 	 � {Xr~� � � ��{;z�s|��¬� > y < � � ? ^}> y � � � y� ^ � % > y <&H ?��

> y < � � J K 
���� ? ^ 	 y� � � y� ^ ��l<> y <&H ?��
�h}~�hz���{Xy�z�s|rhx]z�fhkj��kQkj��}®{;z�swv>r®�"¬´��v�iOk�{>y&f7v>z�fhkj�<xXsw²Xk��<}~��z�f~{Xz

	 y� q > y � ^ � �?> y <�H=?��
��k�y�{XutuAÀV�~·ål>Áµ{Xr®��v��hz�{Xswr�z�f®{;z

	 � ��> � ^ � � r >t<&H ?�� 	 �pq > � ^ � � > y <&H ? +A< 	 � ��> � ? ^ � � >N<�H=?	+t<2� � r ?��
� �d��v�iBz�fhkj��k�z�©"v]k��¨}~{Xz�swv>r~�"©"k-f~{Z²Xk

> � ^ < � � rvq � � � r + � r ?�>t<�H=? ^ � �F>N<�H=? � r + � r �
Ë v�r~��k��¨}hk�r�z�ut�>±

� y� ^ � % > y <&H ? q > y � ^ <2� % q <����A? y + r � ?�> y <&H ?S^ lDl � � � > y <�H=?	+ r � �
< � � ��> � ? + � r ^ <�� � � � l�l � � �N?�>t<&H ? + � r #%��� � �Al�l � �/� � � >t<&H ?��

©�f~swy&f�s|i]�hutswk��b{]uwvª©µkj���®v�}~r~�ÃvX¬+À���· �¨Á+v>r - � ¬v���{;uwu*�¼·)Tbr�z�f~k-vXz�fhk��qf~{Xr~��±®¬v���z�f~k���{>�hs|}~�K(vX¬
z�fhk-�hs|��y �# �hk!¶drhk���{;zq�¨z�{;x>k��RvX¬���utx>v>��stz�f~i �®·t�>±�©"k�f~{Z²Xk
(>^b<2� >t<&H ? q V����� - � ? � r �

{>r~��z�fhkj��k�¬v>��kX±
($# r � � � � �?>t<�H=?�� À���·HM>Á
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¿qvª©�utk�z � �hkjrhvXz�kRz�fhk]iRs|rhs|i�}~i �hsw��z�{>r~y!k�¬´��v�i z�fhk]�hs|��y �# z�v�z�fhk]�®v>swr�z�� � f � � K � � y {Xr®�� � ·Ee+fhkjr � � r V����� � � � À���· ��Á
Tbr¹z�f~k3vXz�f~k��Qf~{Xr®�C±¼z�fhk��hs|��z�{Xr~y�kR¬´��v>i �# z�v�z�fhk�rhkj{X��k���zq°�k���v�vX¬ ;=<">]?�uw�¨swr~x�v�}hz���s|�hk �# s|��{;z
uwk�{>��z � ÀV��k�kQ��swx>}®��kQ�¨Á&·Ee+fhk���k!¬v���k>±

AC� >?�e< �# ? � l�� � +9( � À���· OXÁ
�Fs|r~{;uwut�>±~©"kbv��~��k���²Xkbz�f~{Xz � � ��kj{Xy&fhkj�µswz��+i¯s|rhs|i�}~i ²ª{;u|}hkX±h©�fhkj��k

> � ^ 	 � ^ < � � r ?�>t<&H ?��
>t< � � ? ^ >N< � � J K 
���� ?S^ %F>t<&H ?

ÀV��k�kQ��swx>}®��kQ�¨Á&·A�?r�z�fhs|�+y�{>��k>±
� y� ^ > y < � � J K�
���� ? q > y � ^ <2� % q < � � r ? y ?�> y <�H=?�^ � > y <&H ?�� � � ^ r >t<&H ?��

Q<�7y�v>iR�hswr~swrhx]z�fhk�uw{Xz�z�k��<uwvª©µkj�"�Pv>}®r~��v>r � � ©+stz�f¹À���·HM>Á��IÀ���· OXÁ&±®©"kQv>�hz�{;s|r7z�f~{;z
AC� >?� < �# ? �bl�� � >t<�H=?	+9(�# r � � � �

©�f~swy&f��~��vª²Xk�� Ë u|{;s|i ��·w�X·�
�7Å � ¤~£�
 �C��� ( �A��($��� � � �	�.��B ��� ' + �L�� ���� ���&�\�D� �!�:�����.� �&���A��0n���t���V���A� ��� �1 �# � � � $ � �1��B ���2���
�!���v�!��'E�& �������� ���*� �"# lG��BH�����D��F'�!��� ����F(	 ��� r �20 � ��'&� �V���A� ���1� ��� B �/�	�\�!����� 'K����� �NCK��� �� � � �

ò �� �òÏí



������� �	�
������������������������������ !���"���#���$�&%�')(*����+,���.-/�10��2���43 �5%!�2�1�������"��� �>�

� � !��6��� +,V7

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�Fswx>}~��k��DoC�?��v>uw{Xz�swv>r�{Xr®�-��swxXs|�hswz��b��{;z�stv��I¬v>�
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Unité de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
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