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THÈME 1





���������
	��
�������������
���������
��� �"! #$�%�
�'&(�)�*���*+
�"�-,.�-+
/�	0�1�*+32)�-	�	
+���	

4658789�7;:=<�>?:A@CB�DFEHG�IKJ
L <MGN@CB*OQP-:ARC<S@CG�OT@CG*O

U 9C:AV.WXECYZ:=<[I

\�]_^[`�a3bdcfe-g[hia[jlknmXa o�hipnhqor^�`�a[h
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�����[�����_�x�=� � ~�or]_��h�{�jl{�a[t[���)a�tia[ K��hi�¡o"oi]_a.`�j=hqora�ti¢£hi�¤jS la�orjlhi¥K�¦~��z{�jxt%jl|_�¦�=`§��~¨oi]_a�} v=~=ora mKo"vl©�]�a oia[tiv=�la[~_a�v=k�h
{_trvn} a[hrhivlt%h�ª�«¬a�jlhrh­k_`�a"oi]�jxo®} v=`�`"k_~_�¤}�jxoi��vl~�hdorjl¥la
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�=� ]_a�oia[tiv=�la�~�a�vlk�h°{_trvn} aMhihivlt%h��A`3jlh­oia[t­¢Äh­�¤jS ladorj=h­¥K��~_���_}�vl`�`"k_~���}[j�oi��vl~��n`�jxor}%]_��~_���_} vl`�{_��a mn�¦oqplª

Å¤Æ�ÇiÈ£É[Ê�Ç-Ë*Ì¤È;Í;Î Ï

Ð»ÑSÒÔÓÖÕ8×ÄØ[ÕÙÒÔÓÛÚ%ÜÔÓ8ÝÞÚqßàÚ%ÒÔÜáÚ%âSÜÔ×ãÚ%Ó$Ú§äå×qÓ;×­Ú%äåæ£Ñçäå×qèlÝàä´ÕéÝ%êQÕ8ÑS×ìënÚ%âxÝàä8ÚrÕ;ÝàÒÔäå×îíS×ãÜ¤ï ð¸ñMê¦Ýàäåò�ÚrÕ;ÒÔó�ôS×ãíMôöõ_Ú%ä8Ú%ÜÔÜÔ÷qÜÔÒÔÓ;ò-×
ø ùàù%ú�û´üàüiýàýàý�þ¸ÿ�����������	���þ�

��ü��������
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Télécopie : 04 76 61 52 52 - International : +33 4 76 61 52 52



���
�*�
��� �"! �Þ�������
�*�Z����	
2Z� �d�
�-	Ù	
/X�ì/., �-,.	
��!������Þ�����.��+32)�-	�	��-/.��	
�	�)�
����+
���-,��-	


�� ���
� � � � jx~�h�}�aXt%jx{_{Cvltio[��~_v=k�h"~�vlk�h"�¦~Aoig[tiaMhihivl~�h
jxk±{�jxt%jl|n���l`�a�`3j��¤oitra���a[hr} �¤jS laMh�{�v=k_t�|naMh"{���jxoia ©´v=ti`�aMh
]_g�oig�trvl�=^�~_aMh�ª���vlk�h·hik_{_{Cv=hivl~�h®¶Ak_a"��a[h®} v=`�`"k_~_�¤}�jxoi��vl~�hdvl~Ao·����a�k�|_a
©åj���vl~za�m_} ��k�h­�� laMh�ª���v=k�h·|_vl~_~_v=~�h�k�~�jx���lvl¢
tr�¡or]_`�a
{�v=�¦pK~��=`���jl�
¶Ak_�
|_vl~_~_a"k_~_a�hivl��knor�¦v=~�v={noi��`3jx��a"jxk²{�tiv=³_�¦^[`�a"|na
��� jl�¦��vn}�jxoi��vl~z|naMh-o �=}%]_a[h��¦v=trhr¶Ak!� k�~_a
h­a[k_��a
} v=`�`"k_~_�¤}�jxoi��vl~�a[h­o-~_g[}�a[hrhijl�¦tra®jS �jl~=o-��a®oit%jx�¦oia�`�a[~=od|_a[h)o �=}%]_a[h-hik_t-��a[h-|n�#"Hg�tra�~Aorh-{�tivn} aMhihia�k�trh[ª
$�vlt%hi¶Ak!� k_~_a�} v=`?¢
`"k�~_��}[j�or�¦v=~�jS �jx~Ao�a oNk_~_a�} v=`?`�k_~_�¤}�jxoi��vl~�jl{_tr^[h
�¦a)oit%jx�¦oia[`�a�~Ao�|_a[h*o �=}%]_a[h*hivl~Ao*~�g[} aMhihrjx��tra[h[�M~�vlk�h*`�vl~Aoitrvl~�h*¶Ak_a)��a
{_trvl³_��^�`�aZa[h­oNjlk�hrh­�K|n�¦º3}��¦��a�¶=k%� k_~�jxk_oitra°{_trvl³_��^�`�a�|nvl~Ao���j®} v=`�{_�¦a�mn�¡org°a[h­oNvlk_ =a�tioia=ª � jl~�h�} a�}�j=h���~_v=k�h
{_tigMh­a[~Aoivl~�h
k_~¬jx���lvltr�¦oi]_`�a�|!� jl{_{_trvSmK��`3j�or�¦v=~²{�v=�¦pK~_v=`?�¤jx�*�=jltrjl~Aoi�;ª�&u~�'�~»��~_v=k�h®{_tigMh­a[~Aoivl~�hd|naMh®jl�¦�=vltr�¡or]_`�a[h·jlhipA`�{norvxor��¶Ak_a�¢
`�a�~Ao-vl{nor�¦`3jlknmX¶Ak�jx~�|.|na[h-}�vl`�`"k�~_��}[j�or�¦v=~�hZhivl~Ao�~_g[}�a[hrhijl�¦tra[h)jS �jx~Ao�vlk.jS �jl~=o�a o�jl{_ti^Mh°��a®oit%jx�¦oia[`?a[~Ao�|na�}%]�j=¶Ak_a
o �=}%]_alª
(�Â �[� À �*) � � e-aMhihivlk_t%} aMh)]_g org�trvl�l^[~_a[h[�K`3j��¤oitra��SaMhi}���jS =a[h[�A}�vl`�`"k�~_��}[j�or�¦v=~�h��n}�vlk_{_�¤jx�=a[h[�n} vl`�{_��a mn�¦oig=ª
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ora[}%]_~_�¤¶Ak_aZoiv�a mna[}�knoia)��~�|na�{Ca�~�|na�~Ao�orj=h­¥nh*k_~�|na[t*oi]_a-} a[~Aoit%jx�����[a[|
hik_{�a[ti K�¤h­��vl~²vl©°jX}�vl~Aoitrvl�
{_tivn}�a[hrh­v=t[ª � ~²or]_a�hqo%jx~�|_jltr|6��`�{_��a�`�a�~Aorjxoi��vl~zvl©u`3jlh­oia�ti¢Äh­�¤jS la=�noi]_a�orj=h­¥nh·jxtra
a mna[}�knoiaM|
³Kp"�¤|na�~Aor��}[jx��{�tivn} aMhihivlt%h��¸or]_a·hi��jS =a[h��àª
«�a�tra� K�¤h­�¦oNoi]�a�`3jlh­oia�ti¢Äh­�¤jS la){�jxt%jl|_�¦�=`��¦~�or]_a�©´t%jx`�a[�Zv=ti¥�vl©H]�a oia[tiv=�la[~_a�v=k�h
} v=`�{_knoi��~_�²tra[hivlk_t%} aMh
	®h­�¤jS la�{_trvn} aMhihivlt%hd]�jS la�|n� "Ha�tra�~Ao"}�vl`�{_kno%j�oi��vl~�hi{�a[a[|_h[ª�«¬a3{_tiaMh­a[~Ao�hia� =a�t%jx��hi}�a�~�jlti��v=h·orv
`�vn|na���oi]_a®} vl`�`�k_~_�¤}�j�or�¦v=~�{�j�oioia�tr~3³Ca oq�)a�a�~�or]_ad`3j=hqora�t°jl~�|?oi]_a·h­�¤jS laMh�ª � ~Xjx����}�j=h­aMh��Ah­k�}%]�} vl`�`�k_~_�¤}�j�or�¦v=~�hN�-���¦�
orjl¥la�{_�¤jl}�a®��~6a m_} ��k�hi�¦ =a·`�vn|na�v=~�j�|naM|n��}[j�ora[|�]�jxt%|n��jxtradtra[hivlk_t%} a��åhik�}%]²jlh-j�hia�tr��jl�H³_k�h��àª

\
v?�=�¦ =a®j�hi�¦~��l��a®`�vloi�� Sjxoi��vl~»�Kor]_�¤h�©´trjl`�a��)vltr¥�jl{_{_���¦aMh)oiv3jx~KpXyzvl~Aoia
�)jxtr��v?hi�¦`�k_�¤j�oi��vl~��-]_a[tia��¤jxtr�la®~Ak�`"³Ca�t%h
vx©N�¤|na�~Aor��}[jx�
jl~�|��¦~�|na�{Ca�~�|_a�~Ao®hi�¦`�k_�¤j�oi��vl~�h�jxtra�tik�~6©´vltd|n�#"Ha�tra�~Aod �jx��k_a[hdvx©�oi]�a
trjl~�|nv=`Ù~Kk_`"³Ca�t·�la[~_a�t%j�orvlt-h­a[a[|�ª
y²v=~=ora��)jxtr��v±h­��`"k_�¤j�or�¦v=~�hXjltia¯�-��|na[�¦p k�hia[|µ��~� �jxtr��vlk�h�jltiaMjlh�hik�}%]�j=hX} a[�¦��k_�¤jxt�`��¤} trvl{_]Kpnhi�¦v=�¦v=�lp���b����£��tra[j=}àoiv=t
hi�¦`�k_��jxoi��vl~�h���b����»vlt�h­oik�|n��a[h�vl~6} vl~_©´vltr`�jxoi��vl~�h)vl©
{_trvxora���~�h��¦bS���£ª

\�]_a�tra[h­o�vl©�or]_a�{�jx{Ca�t-�¤h�vltr�=jl~_���[a[|.jlhZ©´vl���¦v���h[ª � ~��na[}àor�¦v=~z�
�)a�hqo%j�oia®©´v=k_t�|n�#"Ca[tia[~=o- �jxtr�¤jx~Aorh)vx©*oi]�a®`3j=hqora�ti¢
hi��jS =a�{_tiv=³_��a�`�	��å���d�-�¦oi]¯}�vl`�`"k_~���}[j�oi��vl~�h-vl~_��p�³�a�©´vltra�oi]_a?|n�¤h­{�jxor}%]_��~_��vl©Noi]_a"orj=h­¥nh[���´�����-�-�¦oi]¯}�vl`�`"k_~���}[j�oi��vl~�h
³Cvxoi]6³Ca ©´v=tia
jl~�|6j�©¸oia[t�oi]_a"{_tivn}�a[hrh­��~_�?vx©*oi]_a�o%jlhi¥Kh[���´���������-�¦oi]z}�vl`�`"k�~_��}[j�or�¦v=~.³Ca ©´v=tia�a[j=}%]�orjlhi¥�{_trvn} aMhihi�¦~��?jl~�|
�´�� ����-�¦oi] } vl`�`�k_~_�¤}�j�or�¦v=~¨³�vloi]±³Ca ©´v=tia�jx~�|Fj�©¸oia[t"aMjl}%]�orj=h­¥�{_trvn} aMhihi�¦~���ª²«¬a.�=�¦ =a��¦~ �Ka[} oi��vl~!�zj¯{�v=�¦pK~_v=`���jl�
oi��`�a�jl�¦�=vltr�¡or]_`$or]�j�o·hivl�� laMh�oi]�a�'�t%hqo·{_tiv=³_��a�`6ª-\�]_a"hia[} v=~�|6{_trvl³_��a�`ìhia�a�`3hd�¦~Aoitr��~�h­�¤}�jl�¦��pX`�v=tia
|n�¦º�} k_�¦o®jl~�|6�)a
{_trv� la3��~"�KaM}àoi��vl~¨�zoi]�jxo��¦o��¤h"j�o?�¦aMjlh­o�jlh�|n�¦º3}�k_�¦o?jlh�j²{_trvl³_��a�`Þ�-]_vAh­aX}�vl`�{_��a mn�¦oqp��¤h
v={�a[~�#u�)aXjx�¤h­v¯{_tiv� =a3j
�lk�jxt%jx~Aoia[a[|¯jl{_{_trvSmn�¦`3j�or�¦v=~¬jl�¦�=vltr�¡or]_`¹©´v=t�oi]_a�hia[}�vl~�|¬{_trvl³��¦a[`§��~$�na[}àor�¦v=~�����jx~�|¬�)a3tia[{�v=t­o
hivl`�a�h­��`"k���jxoi��vl~
tra[hik_�¡o%h�ª)«¬a"{_tra[hia�~AodjlhipK`�{noivloi�¤}�jx����pXvl{_oi��`�jl�
jl�¦�=vltr�¡or]_`3h��-]_a�~z}�vl`�`"k_~���}[j�oi��vl~�h�jxtra�tiaM¶Ak_�¦tra[|�³Ca ©´v=tia
aMjl}%]�orj=h­¥
�¸or]_��tr|3{�tiv=³_�¦a[`%���¦~&�na[}àor�¦v=~X�n�Kjx~�|��-]�a�~�} v=`�`"k_~_�¤}�jxoi��vl~�hZjxtra-tiaM¶Ak_�¦tra[|?³Cvxor]�³�a�©´vltradjx~�|3j�©¸oia[t°aMjl}%]?orj=h­¥��¸©´v=k_t­or]
{_trvl³_��a�`%�"�¦~'�Ka[} oi��vl~ �_ª�«�a�³_tr�¦a
(�p±hik_ti =a�p¬tia[��jxoiaM|±�)vltr¥���~ �KaM}àor�¦v=~')Kª¨¼*��~�jx���¦p=�u�)a.�=�¦ =a.hivl`�aXtra�`3jxtr¥nh"jl~�|
} v=~�} ��k�hi�¦v=~�h)�¦~*�KaM}àor�¦v=~�+�ª
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\�]_a�o%jxtr�la odjltr}%]��¡ora[}àork_t%jx�H{_�¤j�o­©´v=ti`é��h�tia[{_tiaMh­a[~Aoia[|.��~6¼*���lk_tra3blªZ\�]_a�`3jlh­oia�t�- jl~�|.oi]_a/.zhi��jS =a[h/021�340�563
7�7
78340:9
} v=`�`"k_~_�¤}�jxoia�oi]_trvlk��l]�j�hi]�jxtra[|¯`?aM|n��k_`6��oqpK{_��}[jx���¦pzj.³_k�h[��or]�j�o
}�jl~¯³Ca3jl}�}�a[hrh­aM|²vl~��¦p²��~�a�m_} ��k�h­�� la?`�vn|nalª?�)o
j��l�� la[~Xor�¦`�a�¢£h­oia[{»��jxo�`?vAhqo�v=~_a�{_trvn} a[hrhivlt-}�jl~6}�vl`�`"k�~_��}[j�ora®�-�¦oi]6or]_a�`3jlh­oia[t[�_a[�¡or]_a�t�oiv3tra[} a[�¦ =a�|_j�o%j?©´tiv=`$oi]�a
`3jlh­oia[t-vlt)oiv�hia�~�|.tra[hik_�¡o%h�³�jl}%¥�oiv�oi]�a®`3j=hqora�tMª
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¼*���lk_tra�bE	u\�]_a®orjlti�=a o-`3jlh­oia[t­¢Äh­�¤jS la®jxt%}%]_�¦oia[} oik_tralª

«¬a�j=hihik_`�a?oi]�jxo�oi]_a[tia��¤h
j�{�vKv=�Nvx©Z��~�|na[{�a[~�|na[~=o"orjlhi¥nh·oiv²³Ca3{_tivn}�a[hrh­aM|z³Kp²oi]�aF.�hi�¤jS la[h[ª������Norj=h­¥nh�jxtra?vx©
hrjx`�a ¢Äh­�G��a=�n�8ª alª�or]_a�p.tia[{_tra[hia�~Ao�oi]_a
hrjx`�a�jx`�vlk�~=o�vl©
{_trvn} aMhihi�¦~���ªu\*jlhi¥Kh�jltia�} v=~�hi��|na[tiaM|�orv3³�a
jxoiv=`?�¤}��´a�mKaM} knor�¦v=~
}�jl~_~_vlo°³�a·{_tra�a�`�{nora[|3v=~�} a·�¦~��¡or��jxoia[|H�àª�sutrvK}�a[hrh­v=trh°jxtra�]_a ora�trvl�=a�~_a[vlk�h�#x`�vltra�{_tra[}���hia���pl�Kh­�¤jS laI0KJ
tiaM¶=k��¦tra[h2LMJ
k_~_�¦orh
vx©�or�¦`�a�oiv�{_trvn} aMhih�jXh­��~_�l��a�o%jlhi¥Cªd«�a"hrjSp.oi]�jxo?LMJu�¤h-or]_a�Ni} pn}��¦a�¢8or�¦`�aPO
vl©�{�tivn} aMhihivlt?0�Jiª &°jl}%]Q0�J°�-�¦���
a�mna[} k_oia
R8J
orj=h­¥nh?�´�-]_a[tia�R8J��¤h°oiv?³�a®|na ora�tr`?��~_aM|S�N©´trvl`Öor]_ad{CvKvl�;ª�e�a��=jltr|_�¦aMhih°vx©�oi]�a·]KpK{�vloi]_aMh­aMh°}�vl~�}�a�tr~_�¦~��"} v=`?`�k_~_�¤}�jxoi��vl~
} vAhqo%h��Kor]_a�tra�jxtra®oq�ZvT�´tra��¤j�ora[|S�Zv={noi��`����Mj�oi��vl~�{_trvl³_��a�`3h�	
UWVYX�ZAVY[?\E]_^�`�a �¦ =a�~ j�oivxo%jx�-~Kk_`�³�a[t�vx©·orjlhi¥nh%b?�)|_a oia[ti`���~_a6oi]�a²³�aMhqoXjl�¦��vn}�j�or�¦v=~Fvl©dorj=h­¥nh?orv±h­�¤jS laMh��u�;ª alª oi]�a
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7�7
3gR�9ih
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U���� Z����	���
] ZA` a �� la[~Fj²or�¦`�a�³�v=k_~�|�

�N|na ora�tr`?��~_a.oi]_a.³�aMhqo3jx����vK}[j�or�¦v=~¨vx©�o%jlhi¥Kh
oiv�h­�¤jS laMh��*�;ª a=ª¯or]_a�jl�¦��vn}�jxoi��vl~
c�d e�R�1�34R85E3�7
7�783gR49Chdh[ª oMª�jl�¦��{_tivn}�a[hrh­v=trh�} v=`�{_�¦a�oia-or]_a���tua�mKaM} knor�¦v=~��-�¡or]_�¦~�
 k_~��¡o%huvx©Coi��`�adjx~�| j 9 JGk�1 R8J�d b
��h�`3j�mn��`����[a[|�ª

� ~±or]_a�{�jx{Ca�tM�u�)a.} v=~�} a[~Aoit%j�oia.vl~Fhivl�� K�¦~��zoi]�a�hia[}�vl~�|F{_tiv=³_��a�` U
����Z����	����] Z ` ª a �¦ =a�~¨or]_a²h­v=�¦k_oi��vl~¨orv¯or]_��h
{_trvl³_��a�`6�n�)a '�~�|6j3hivl��knoi��vl~.oiv UWVYX�ZAVY[?\E]_^�` ³KpXk�hi��~_��³_�¦~�jxtrpXh­aMjxt%}%].v=~�
"�_}�jx�����¦~_� U���� Z��������
] Z ` hia� la[trjl�Coi��`?aMh��
jx~�|Xtra ork_ti~��¦~_�?or]_a
h­`3jl�¦��a[h­o- Sjl�¦k�a�vx©�
 ©´vlt-�-]���}%].oi]_a
jl~�hi�Za[t)�¤h�jxo���a[j=hqo b?ª

«¬ad~_v��µh­orj�ora·hivl`�a·hi{Ca[} �#'�}d]ApK{Cvxor]_a[hia[hu©´vltuor]_a�} vl`�`�k_~_�¤}�j�or�¦v=~�} vAhqo%h�ª�¼_v=tZaMjl}%]3`�vn|na����¦~��"vx©�or]_a[hia·}�vl`�`"k_¢
~_�¤}�jxoi��vl~6} v=h­orh[�n�)a�jl~�jx��pAoi�¤}�jl�¦��p3©´vltr`"k���jxoia·oi]_a U���� Z��������
] Z ` {_trvl³_��a�`6ª

����� ��������� �!�#"%$'&)(��'*+*,��$��-(�".����� $/(��'01�
�dhrhik_`�a�'�t%hqo·oi]�jxodor]_a�tra
�¤hd~_v�} v=`?`�k_~_�¤}�jxoi��vl~z} vAhqo®j�o®jl�¦�;ª � o®��h·~_vlo®|n�¦º�} k_�¦odorv.hivl�� la
³Cvxor]z{_tra� K�¦v=k�h�{�tiv=³_�¦a[`3h
k�hi�¦~���j3�ltra�aM|npXjx���lv=ti�¦oi]�`�ª)\�]_a"hivl��knoi��vl~6vl©�{�tiv=³_�¦a[` U���� Z��������
] Z ` �¤hdh­oit%jx���l]Ao­©´v=ti��jxt%|:	��Za���a o�R J d3254687:9 ©´vltdjl�¦�; �=<?> ; >Q.
�n�-]_��}%]6v=³A K��vlk�hi��p�|na '�~�a[h)oi]�a�vl{nor�¦`3jx�
h­v=�¦knor�¦v=~»ª

���@� �������A"%$B��$C�D�E��"%FG0H(�".�H�HIKJL��$�MN�PO�QR".��"
\�]_aZ©´vltr`"k_�¤j�or�¦v=~�vx©_or]_�¤h
{�tiv=³_�¦a[`1��h
orjl¥la[~�©´tiv=`���~�|_vl~_��aZa�o�jl�8ªi��b8�£���-]_v·h­oik�|_p�oi]_a)�¦`�{_��a�`�a[~=o%j�or�¦v=~"vx©C|n��h­oitr��³_knoiaM|
³�j=}%¥A{�tiv={�jx�Aj�oi��vl~�~_a[k_t%jx�K~_a oq�)vltr¥nh»v=~"]_a�oia�trvl�=a�~_a[vlk�h
~_a�oq�Zv=ti¥nh»vl©��)vltr¥Kh­orjxoi��vl~�h[�Sk�hi�¦~_�·oi]�aZsPS®yã�¦��³_t%jxtrp � ���£ª*\�]�a
oit%jx��~_��~_�²vx©)oi]�a�~_a�k�trjl�u~_a oq�)vltr¥z�¤h"|n�� K��|_a[|���~=orvz} v=`?{�knorjxoi��vl~�jl�u{_]�j=h­aMh�ª��)o"a[j=}%]¬{�]�jlhial��oi]_a3ortrjl�¦~��¦~_�²{�j�o­ora�tr~
�¤h�|n�¤hqorti��³_knora[|²jx`�v=~_��oi]_a
hi�¤jS la[h[�n�-]_�¤}%]zjxtra�|n� "Ha�tra�~Aoi¢£hi{�a[a[|�{_trvn} a[hrhivlt%h�ª T)a�©´vltra®a�mna[} k_oi��~_��jx~Kp�o%jlhi¥H�_a[j=}%]6hi�¤jS la
`"k�hqo"tra[}�a��� la3hivl`�a�|_j�o%j '���a3©´trvl`îor]_a�`3jlh­oia[t
{_trvn} a[hrhivltMªUT)a[}�jlk�hia�oi]_aX}�vl`�`"k�~_��}[j�or�¦v=~¬`�aM|n�¦k�`(�¤h
a�mn}��¦k�h­�� la=�
�¦o"�¡o�~_vxo"tra���a� �jl~=o�orvz|n�¤hqor�¦~_�=k_�¤h­]¨�-]_a�oi]_a[t
or]_aX|_jxorj '���a��¤h�oi]_a.hijl`?a�©´vlt"jl�¦�°hi�¤jS la[hW�´oi]_a[~¨oi]�a�`3jlh­oia�t"a mna[}�knoiaMh
j²³_trv=j=|_}�j=hqo�v={�a[trjxoi��vl~H��v=t
�-]_a�oi]_a[t"�¦o"��h�|n�#"Ca[tia[~=o��¸or]_a�~¨or]_a�`3jlh­oia[t"a�mKaM} knora[h
j¯hi}[j�o­ora�t�vl{Ca�t%j�oi��vl~ �P	"�)a�v=~_�¦p
jlhrhik_`�a
oi]�j�o�a[j=}%]¯h­�¤jS la"`"k�h­o®tra[}�a��� la"oi]_a�hijl`�a?jl`?v=k_~Ao·vl©Z|_j�o%j_�»jl~�|6oi]�j�o�a[j=}%]ztiaM} a[{noi��vl~¯}�v=h­orh?LDVDW-X�k�~_�¡o%h®vx©
oi��`�alª � ~�oi]_a�`�vn|na��uvl©)�d~�|nvl~��¦a�a o
jl�8ª2��b8�£��oi]�a�tra?�¤h�~_v6} v=`?`�k_~_�¤}�jxoi��vl~�} v=h­o�{�jx�¤|zorv²h­a[~�|zor]_a3tra[hik_�¡o%h®³�jl}%¥6orv
oi]�a®`3j=hqora�tMª � ~��la[~_a�t%jx�;�K�-]_a�~.oi]�a
h­�¤jS laMhZ}�vl`�{_knora/N­plaMh ��~_v Odtra[hik_�¦orh[�Aoi]_a
}�v=h­o)vl©
tra oik�ti~_��~_��oi]_a�tra[hik_�¦orh)`3jSp3�Za[�¦�
³Ca�~_a[�l��a[} oia[|z�¦~¯©´tiv=~=o®vx©Nor]_a?}�v=h­o·vl©uoi]_a?��~_�¡or��jl�*hr}�jxo­ora�t�jx~�| ��vlt·vx©Noi]�a?}�vl`�{_kno%j�oi��vl~�h�ª ��vloia�oi]�jxo·�)a�|naMjx���-�¡or]
jx~�vxoi]�a�t-`�vn|na��;�n�¦~�} ��k�|n��~_��} v=`?`�k_~_�¤}�jxoi��vl~6} v=h­orh�³Cvxor].³Ca ©´v=tia
jl~�|�j�©¸oia[t�oi]_a�o%jlhi¥nh��n��~*�Ka[} oi��vl~²�nª �_ª

� k_a?oiv�oi]_a3}�vl~�h­oit%jx��~Ao®v=~¯or]_a�} v=`?`�k_~_�¤}�jxoi��vl~¯`�aM|n�¦k�`���oi]_a�.�`�a[hrhijl�laMhd�-���¦�°³�a3hia�~Ao�vl~_a3j�©¸ora�t®oi]�a3vxoi]�a�tMªY ³K K�¦v=k�h­��pl���¡o�}[jx~_~�vxo
]Kk_tio�oivzhia�~�|�oi]�a�`�a[hrhijl�la[h�j=h
h­vKv=~¬j=h�{�vAhihi��³_�¦a=���;ª a=ª.jxo�oi��`?a.hqora�{�hGZ���LDVDW[X®�]\�LDVDW-X·�Zª[ª�ª��^ .`_a<cb L VDW[X ª.\�]_a3{_trvl³��¦a[`î��h�oi]_a[~�oivz|na�oia�tr`��¦~�a�oi]_a�v=tr|_a�tr�¦~_��vx©)oi]�a=.¨`�a[hrhijl�la[h[�»�;ª a=ª3oi]�a�{�a[ti`�knorjxoi��vl~ed vx©
ef<63[\�3
7
7�7P3 .mhdh­k�}%]�or]�j�o)h­�¤jS la/0 J tra[} a[�¦ =a[h*or]_ad`�a[hrhrjx�la-jxouoi��`�a�d ^ ; b L VDW[X ª�«�adjltia-tra[j=|np
orv"h­orj�ora�oi]_advl{nor�¦`��G�[j�or�¦v=~
{_trvl³_��a�`éjx~�jl�¦pAoi�¤}�jl�¦��p 	

U���� Z����	����gE] Z ` a �� la�~zj3oi��`?a�³�v=k_~�|h
"��|na�oia�tr`��¦~�a�oi]_a�³�aMhqo�jx���¦vn}[j�oi��vl~6vl©Norjlhi¥nh�oiv�h­�¤jS laMh����8ª alª�j3{Ca�tr`"k_orj�or�¦v=~d±jl~�|¯jl~¯jx���¦vn}[j�oi��vl~*c d e�R 1 34R 5 3�7
7�7
3gR 9 h�h�ª o[ª
jl�¦�*{_trvK}�a[hrh­v=trhd} vl`�{_��a ora"or]_a���t®a mna[}�knoi��vl~��-�¡or]_�¦~i
�k_~_�¦orh®vl©uoi��`�a
jx~�|�or]_a�oivlorjx��~Ak�`"³Ca�t-vx©
orj=h­¥nh��¤h-`3j�mn�¦`��G��aM|:	

j�kmlon 9p JGk�1 R
J qmd�{�a[ti`�knorjxoi��vl~6jx~�|Ur ; sut <E3 .Evxw1d ^ ; bMLDVDW-X#y!R8J LMJ%>z
R{
���@| �������)��$C�D�E��"%F?"%$CQ~}�$�"]F�(�� *�*��C$��-(�"��E��� $�0
�dh®{Cvl��~Aoia[|zvlkno�jx³Cv� la=���¦o®�¤h·~�j�ork_trjl��orv.j=hihik_`�a
or]�j�o�j�©¸ora�t·oi]_a?{_trvK}�a[hrh­��~_��vl©Noi]_a[�¦t·orj=h­¥nh[��h­�¤jS la
{�tivn} aMhihivlt%h-�-���¦�
hia�~�|zhivl`�a?|_j�o%j3³�jl}%¥.oivXoi]_a?`3jlh­oia[t[ª�T)aM}�jxk�h­a�or]_�¤h·`�aMhihrjx�=a�`�jSp6�)a�����]�jS =a"jX|_� "Ha�tra�~Ao®hi�G��a
or]�jx~zoi]_a?`�a[hrhijl�la
��~_�¡or��jl�¦��p�hia�~Aou³Kp�or]_a-`3jlh­oia�tM�x�)a-`�vK|_a��nor]_��h°h­�¦oik�jxoi��vl~?³Kp"k�hi�¦~��·oq�)v�} v=`?`�k_~_�¤}�jxoi��vl~�} v=h­orh[��L 1VDW[X ©´vltuoi]_a-`�a[hrhrjx�laMh
hia�~Ao-³ApXoi]_a�`3j=hqora�t)oiv�or]_a
h­�¤jS laMh��njl~�|&L 5VDW[X ©´v=t�oi]_a�`�a[hrhrjx�laMh�h­a[~=o-³Kp3or]_a
h­�¤jS laMhZoiv�oi]�a�`�j=hqora�tMª

�dh·jx³Cv� la=���)a
��vAv=¥X©´v=t®j�{�a[ti`�knorjxoi��vl~od 1
�-]_�¤}%]¯|na�oia�tr`��¦~�a[hdoi]_a�vlt%|na�tr�¦~��3vx©Noi]�a"��~_�¡or��jl�
`�aMhihrjx�=a[h�©´trvl`ãoi]�a
]_vAhqo�	
or]_a®]_v=h­o)hia�~�|�h)|�j�orj
oiv�h­�¤jS la?0�J�j�o)oi��`�a�d 1 ^ ; b L 1VDW[X ªPT)kno��Za®jx�¤h­v��¦vKv=¥�©´v=t-j"hia[} v=~�|3{Ca�tr`"kno%j�or�¦v=~�dS5·�-]_�¤}%]
|na�oia�tr`��¦~�a[h·oi]_a?vlt%|na[ti��~_��vl©uoi]_a '�~�jl�
`�aMhihrjx�=a[hdhia�~Ao�³�jl}%¥�orvXor]_a�]�v=h­o�	��=�¦ =a�~¯j�oi��`?a?³Cvlk_~�|i

�Hh­�¤jS la 0�J)hia�~�|_h
|_jxorj�³�j=}%¥3oiv�or]_a
]_vAhqodjxo-oi��`?a�
z_�dH5 ^ ; bML 5VDW-X ªZ\�]���h�©´vltr`"k_�¤j�or�¦v=~.�¤h-�-�¦oi]_v=kno·jx~Kp���v=hrh-vl©*�=a�~_a[trjl�¦�¦oqp 	uh­v=`?a
hi�¤jS la
{_trvn} a[hrhivlt=0KJ�`��¦�=]Ao�h­a[~�|��¦orh
`�aMhihrjx�=a?aMjxtr�¦��a�t
oi]�jl~�oi]_�¤h
³Cvlk_~�|���³_kno��)a�}�jl~±jx���)jSpnh�hi]_�¦©¸o"oi]�aX} v=`?`�k_~_�¤}�jxoi��vl~
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¼*���lk_tra
� 	 � a��¤jSpA��~_��`�a[hrhijl�laMhZhia�~Ao�³�j=}%¥�oiv�oi]�a�]_v=h­o[ª

{�jxo­oia[ti~²j=h-hqo%j�oiaM|��_�;ª a=ªZ|na[��jSp.h­v=`?a�`�aMhihrjx�=a[h[�Kj=h-���¦��k�h­oit%j�oiaM|.¼*���lk_tra"�nª°«�a
jltia�tra[jl|_p3oiv�h­orjxoia�oi]�a�vl{nor�¦`��G�[j�or�¦v=~
{_trvl³_��a�`éjx~�jl�¦pAoi�¤}�jl�¦��p 	

U���� Z����	������] Z ` a �� la�~?j�or�¦`�a�³Cvlk_~�|�

�x|na�oia�tr`��¦~�a°or]_a�³�aMhqoujx����vK}[j�or�¦v=~
vx©_o%jlhi¥nh»orv�hi�¤jS la[h[�M�8ª alª
oq�Zv®{Ca�tr`"kno%j�oi��vl~�hd 1�jx~�|`dS5=��jl~�|6jx~²jx����vK}[j�or�¦v=~&c d e�R�1 3gR85E3
7
7�783gR�9ih"h[ª oMª)jl�¦��{_tivn}�a[hrh­v=trh�} v=`�{_�¦a�oia�or]_a���t�a mnaM} knor�¦v=~��-�¦oi]��¦~h
1k_~_�¦orh
vx©*oi��`�a
jx~�|Xoi]�a�oivxo%jx��~Kk_`�³�a[t-vx©*orjlhi¥nh���h�`3jxmK��`����[a[|:	

j�k5lhn 9p J�k�1 R8JPq5d 1�3-dS5�{Ca�tr`"k_orj�or�¦v=~�h-jx~�| r ;%s�t <63 .Evxwfd 1 ^ ; b L 1VDW[X y!R8J LMJ y#dH5 ^ ; bML 5VDW-X >�
R{
����� �������)(�� *�*��C$���(�".�E���'$�0	�?IxO �PJEI Ix"%(L�)��"%0�

�CJE�!(�IK0H0 �-$RM
«¬a?jl��hiv.}�vl~�hi��|_a�t�or]_a�}�jlhia"�-]�a�~�}�vl`�`"k�~_��}[j�or�¦v=~�h·jltia"tiaM¶=k��¦tra[|²³Ca oq�)a�a[~zor]_a�`3j=hqora�t�jx~�|6or]_a�h­�¤jS la
³Ca ©´v=tia�oi]�a
{_trvn} a[hrhi�¦~_��vl©�a[jl}%]?o%jlhi¥Cª � ~�oi]���h°oi]_��t%|�`?vn|na[�8�A�)ad} v=~�h­�¤|na[tNoi]�jxouoi]�a·} vAhqouvl©»h­k�}%]�j"} vl`�`�k_~_�¤}�j�or�¦v=~���h LDVDW-X®ªN\�]_��h
`�vn|na��Z��h
¶Ak_�¦oiaX~�j�ork_trjl� 	�h­v=`?a�hi{Ca[} �#'�}3��~_{_k_o�|_j�o%j6`3jSp¯�)a����u]�jS la?orvz³�aX{_tiv={�jx�Aj�ora[|²©´trvl`(oi]�a�`3jlh­oia�t�orv²oi]�a
hi��jS =a·³Ca ©´v=tia�} v=`�{_knorjxoi��vl~6}�jl~6h­orjlt­oMª

«¬a¯��vAv=¥F©´v=tXor]_tra�a²©´k_~�}àoi��vl~�h������������ VDW[X%X 3������������ VDW[X��±jx~�|������8W:V�	������������ VDW[X%X ^ ; b3tra�{_tra[hia�~Aorh�oi]_a¯oi��`�a ¢Ähqora�{Tjxo
�-]_�¤}%]zor]_a?}�vl`�`"k�~_��}[j�or�¦v=~ztiaM¶Ak_�¦tra[|z³Ap6o%jlhi¥ ; �-�¦����³�a[�l��~�#������������@VDW-X�� ^ ; bdtra�{_tra[hia�~Aorh�oi]_a?or�¦`�a ¢Äh­oia�{¬j�o��-]_�¤}%]zoi]�a
{_trvn} a[hrhi�¦~_��vl©Horjlhi¥ ; �-���¦�C³�a[�l��~3vl~3{_trvn} aMhihivlt���� �8W:V ^ ; bàªN\�]_a-©´k�~�}àor�¦v=~�h!����������� VDW-X%X�3������������ VDW[X���jl~�|"��� �8W:V°`�k�hqo°©´k_� '��¦�
oi]�a�©´vl���¦v��-��~_��} vl~�|n�¡or�¦v=~�h�	

# r ;%$ <E3&� ��������� VDW[X%X ^ ; yN<cb�_�� ��������� VDW[X%X ^ ; b $ L VDW[X ���-]_�¤}%]µhqo%j�ora[h?oi]�j�o.}�vl`�`"k_~���}[j�oi��vl~�h?orjx¥=a6{_��j=} a²��~
a m_} ��k�hi�¦ =a·`�vn|nalª

# r ;'$+; 3(� ��������� VDW[X�� ^ ; b $ � ��������� VDW[X%X ^ ; bPy'L VDW[X ���-]_�¤}%]¨hqo%j�oiaMh�or]�j�o
or]_a�{_trvn} aMhihi�¦~��²vx©)orjlhi¥ ; }�jl~_~_vlo�hqo%jxtio
³�a�©´vltra·or]_a�a�~�|.vl©�or]_a
} v=`?`�k_~_�¤}�jxoi��vl~�tiaM¶=k��¦tra[|X³ApXorj=h­¥ ; ª

# r.<G> ;*),+ 3 �¦©-� ���8W:V ^ ; b�d.� ��� W:V ^ + b�d./ 3�oi]_a[~0� ��������� VDW[X�� ^ + b $ � ��������� VDW[X�� ^ ; b�y!L21K���-]_�¤}%]zhqo%j�oiaMh-or]�j�o�o%jlhi¥nh
jxtra·{_trvn} aMhihia[|.h­aM¶=k�a�~Aoi�¤jx���¦pXvl~�a[jl}%]�{_trvn} a[hrhivlt3/Hª

# r.<�> ;!)	+ 3 �¡©-� � �8W:V ^ ; b d4� � �8W:V ^ + bod�/:3¦�nor]_a�~t ����������� VDW-X%X ^ + b83������������@VDW-X%X ^ + bKy LDVDW-X'v65 t ����������� VDW[X�� ^ ; b83������������@VDW-X�� ^ ; bKy L 1 v d87 3
�-]_��}%]6h­orj�ora[h)or]�j�od}�vl`�`"k_~���}[j�oi��vl~�h)jl~�|6} v=`?{�knorjxoi��vl~�h-}[jx~_~_vlo-³�a�v� =a�tr��jl{_{�aM|�v=~.{_trvn} aMhihivlt9/Hª
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{_tra[}���hia���pl�C�)a
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jl³�v=kno"or]_aX��~Aoitr�¦~�hi�¤}
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©´vl����v��-�¦~_�Xvl{Ca�~"�å{�v=�¦pK~_v=`���jl�
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y <cbàª
* ��\��&�4V !�X+) � v?oi]_a[tia�a�mn��h­o�oq�Zv�{Ca�tr`"kno%j�oi��vl~�h!d 1®jx~�| dH5�vx© ef<63[\ 3�7
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Unit é de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
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