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S4TVUXWYT[Z]\�\�^!_a` bcUXdeU=fVgihkjD^=l7gi\�Z=WX^!^KfcmkginVgoUXp
S�TVU]qV^Kf�SertsYuwv[s

b�Z=xDxeUXTyfczD^{TV^�|~}>^�TV|�}D^�p��k���]�Y��` ����|�^�\�dDTV^����X�Y��` �X��x2Z=WX^�n

���J�K�����D�=�Y� uc}D^�xDTVUYd��o^�\GU]�O\�Z���go\agi�RgipDW{Z�pDUXp7��pD^�W�Z�fVg mX^wWX^�p>^�T[Z��¡go��^�z�xeU]� ¢7pDUX\ag£Z��
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Téléphone : (33) 93 65 77 77 – Télécopie : (33) 93 65 77 65
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 p<\�UXpXf[TV^�go|Kg9hkjD^��£Zt\�Z���gi\agon~Z�fVgiUYp<z��§jDp¾xOU]�¡¢>p��Y\�^�WY��pD^�T[Z�� gin[��pDUXp7�
pD��WkZ%fVg¡�wzD^�zD^�WXTV� � n©jDT!�²Z n[x>}���TV^<¥�� � ^�nVf{��h�j�g m=Z��o^�pXf��¾jDp¹xDTVUYd�����\�^�|�UYpD|�Z�mX^=«
�BZ��oU7|�Z�� gin~Z�fVgoUXp�z>j�\-Z���go\tjD\'^�nVf.|�Z]T[Z=|Kf[��Tygin[��^c^�p�TV^K�£Z�fVgoUXp<Z�mX^�|��²Z!zD��|�UY\�xeUYnVg¡fVgiUYp
zDj xeU=�¡¢7p��Y\�^=«���^�n¾TV��n©j7� f~Z�f[n n©UYpXf¬Z]xDx7�¡gohkjD��n)Z=j�|~}DU]g ��z��§j>p xeU=gipXf zD^(z>��x2Z=Tyf
xeUYj>T!jDpD^�\�Z���gi\�gin~Z�fVgoUXp(x¶Z]T!jDpD^�\��Kf[}DU7zD^�zD^�|�UYpXfVgipkj¶Z%fVgiUXp+l�z¶Z=p>n{jDp(xDTVUXd7����\$^
z�� UXx7fVgo\agin~Z�fVgoUXp |�UX\�d7gip¶Z�f[U=giTV^{x¶Z]TyfVgo|�j7�¡gi^�T��4���§�KfVgih�j>^Rf~Z]WX^
 Ä>���RÂ[�"!#� � UXx7fVgi\agon~Z�fVgiUYp»n[UXjDn�|�UXpYf[T[Z�gipYf[^�n�l,UYx7fVgi\agon�Z%fVgiUYp¹|�UYpXmY^~�>^=lFTV^�|�j7g¡f$nVg¡�
\tj7�o�=l2TV^K�²Z��2Z�fVgoUXp+l2�KfVgohkjD^Kf~Z]WY^
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}D^�xDTVUYd��o^�\'U=�9\�Z��7gi\ago�KgipDW�Z{pDUXp7�¨p>^�WkZ�fVg mX^�WX^�pD^�T[Z%�¡go��^�z�xOU]�¡¢>p>UY\ag²Z%�eU=�9zD^�WXTV^�^
Z�f�\�UXnVf � UYp¹f[}D^ ¥§¦R�¨n[xD}>^�TV^�gin�n©}DU�ª�p¹f[U)dO^-^�hkj7g¡m=Z��o^�pXf�f[U�Z#|�UYp>|�ZRmY^<UXpD^=«#r�Ty�
WXjD\�^�pYf[n ª�}D^�TV^�f[}D^$­$¯�°]±²­�³7­ gin�Z�fVf~Z%gipD^�z¬Z]TV^!|~}2Z=T[Z]|Kf[^�Tygi��^�z<gip |�UYp>pD^�|RfVgiUXp�ªcg¡f[}
f[}D^#giTVTV^�zDjD|Kgod��o^)zD^�|�UY\�xeUYn¤g fVgiUYp¸U]��f[}D^)xOU]� ¢7pDUX\ag£Z��ºlcZ]pDzµZ]p Z]xDx7�¡go|�Z�fVgoUXp»f[U®f[}D^
�²Z=de^K� �¡gipDW�xDTVUXd7�i^�\'gon�xDTV^�n[^�pXf[^�z<ª�}D^�TV^�f[}>^�n©^�TV^�n[j�� f[ncZ]TV^�jDn[^�z�f[Uan[^K�o^�|KfFf[}D^�gip7g fVg²Z��
WXjD^�n[ncU]��Za|�UYpXfVgipkj¶Z%fVgiUXp¬\�^Kf[}DU7z+«
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u�}D^!\�Z%gip xDj>TVxOUXn[^�U=�9f[}�gon�x¶Z=xe^�T�gin�f[U�Z=p¶Z��¡¢>n©^�ª�}D^�p<f[}D^{Z]TVWXjD\�^�pXfcU]�9f[}D^�­�¯�°]±��
­a³7­ UYp�f[}>^<¥ ¦R�¨n[x>}D^�TV^�U=�cZ¾pDUXp7�¨pD^�WkZ%fVg¡mY^�xeU=�¡¢7pDUX\�g²Z���gin{jDp7gihkjD^=lJgip(f[}D^�n[xe^�|Kg£Z��
|�Z]n[^cª�}D^�TV^cf[}>^�f[U]f~Z��OzD^�WXTV^�^�U]�+f[}>^�xeU]� ¢7pDUX\ag£Z��OzDU7^�nFpDU]fw^~�D|�^�^�z � «,uc}D^�Z=j�f[}DUYT � n
UXTygoW]gip¶Z%�XgipD|�^�pXfVg¡mY^�f[U�nVf[jDz�¢!f[}7gonJhkjD^�nVfVgoUXp!�¡go^�n9ª�g f[}tx¶Z�fVf[^�TVpaTV^�|�UYWXp7g¡fVgoUXp{Z=p>z{gi\-Z]WX^
xDTVU7|�^�n[nVgipDWDl�ª�}D^�TV^�g¡f�f[jDTVp>n�UXj7f�f[}2Z%fa\-Z���go\agi�KgopDW�Z#xeU=�¡¢7pDUY\ag²Z%��jDp>zD^�T�n[j7g¡f~Z]d7�o^
|�UXpDnVf[T[Z�gopXf[n�gin�Z]p<^��+^�|KfVg¡mY^�ªcZ�¢�f[U�Z]xDxDTVUkZ=|�}<|�^�Tyf~Z�gip<|�UY\td7gop2Z%f[UXTyg£Z��MUYx7fVgi\ago��Z�fVgoUXp
xDTVUXd7�i^�\$n�f[}2Z%f�ªwUXj7�oz�}2Z=TVz7�¡¢�dO^tf[T[Z]|Rf~Z]d7�i^�U]f[}D^�Tyªcgin[^=«�uc}7gin!\�U=fVg¡m=Z%fVgiUXp�gon�}7giWX}7�
�¡goWX}Xf[^�z(gip(n[^�|KfVgoUXp(�<ª�}D^�TV^af[}D^�|K�£Z]n[nVgi|�Z%�B�²Z]dO^K�¡� gipDW#xDTVUYd��o^�\´gon�n��=^Kf[|~}>^�zMl,Z]n!ªw^K�¡�
Z]nwf[}D^ 	 ¯��Ò± � �O¯����.�ÒUYTwTV^�x7�²Z]|RgipDWag¡f�dX¢;Za|�UYpXfVgipkjDUYj>ncUXx7fVgo\agi��Z%fVgiUYp#n[|�}D^�\$^=«

uc}D^agin[n[jD^�qVjDnVf{T[Z�gin[^�z(\�Z�¢�dO^�^�\�deU7z7gi^�z;gopXf[U¾f[}D^�\�UYTV^�WX^�p>^�T[Z���x>TVUYd7�i^�\¼U=�
\�Z��7gi\ago�KgipDWµZ»pDUXp7�¨pD^�WkZ%fVg¡mY^�WX^�pD^�T[Z%�¡gi��^�z�xOU]� ¢7pDUX\ag£Z��!UYp�f[}D^®¥§¦R�¨n[xD}>^�TV^=« r��²f[^�T
n[UX\�^�x>TV^R�¡gi\�gip¶Z]Tygo^�n{UXp�n[jDd>}DUY\�^�WX^�p>^�UXjDn��ÒjDpD|KfVgiUYp>n{Z=pDz�|�UXpD|�Z�mkg f�¢)gop½n[^�|RfVgiUXpDn!�
Z]pDzµ_Dl ªw^�W=g¡mY^#gipµn[^�|KfVgoUXp �»Z®n¤¢>n¤f[^�\�Z�fVgo|�Z]|�|�UXjDpXf�U=�!f[}>^�n[U=�ij7fVgiUYp·ª�}D^�pµf[}D^
zD^�WXTV^�^�gin��o^�n[n�f[}2Z=p�UXT�^�hkj¶Z��,f[U � «tu�}D^�Z=xDx>TVU�Z]|~})gin!^~�7f[TV^�\�^K� ¢�^K�i^�\�^�pXf~Z=Ty¢(Z]pDz
|�UXpDnVginVf[n�gop¹Z<nVgi\�x7�o^�|�}¶Z=p>WY^aU=��m=Z]Tyg²Z=d7�i^�n�f[}¶Z�f�TV^�zDjD|�^�n�f[}D^�xDTVUXd7�o^�\´f[U |�UXpD|�Z�mY^
\�Z��7gi\ago��Z�fVgoUXpajDpDzD^�TB�¡gipD^�Z=TJ|�UXpDnVf[T[Z�gipYf[n��XzD^Kf[^�TV\�gip7gipDW!nVf[Tygi|KfV� ¢�|�UXpD|�Z�mY^ nVg f[j2Z%fVgiUYp>n�l
}DU�ªw^RmX^�TRl gopXmYU]�¡mY^�n<Z�f[}DUXTVUXjDWY}·z7gin[|�jDn[n¤goUXp·U=��f[}D^¾goTVTV^�zDj>|Rgid7�i^)zD^�|�UX\�xOUXnVg¡fVgoUXp·U=�
xeU=�¡¢7pDUX\�g²Z��on ª�}7gi|~}-gon�� gip��]^�z¾f[U�ZapDUYp��º�¡gopD^�Z]Tw^KgoWX^�pXm=Z%�ijD^!xDTVUXd7�i^�\ U=�Bf[}>^�SB^�TVTVUXp7�
�>TVUYde^�p7goj>n�f�¢7xO^=«4u�}D^cTV^�n[j�� f[nFZ=TV^�x¶Z]TyfV� ¢a|�Z]TVTygi^�z�U�mX^�T,f[U�¥§¦R�¨|�UYp>nVf[T[Z%gipXf[n,gip�xDTVU7zDjD|Kf
�ÒUXTV\ gip¬n[^�|KfVgiUYp��>«

�Æ^! ¶p¶Z�� �¡¢�TV^�xeUXTyf�gipÆsk^�|KfVgiUYp®�$UYp(Z]p(Z=x>x7� gi|�Z%fVgiUXp)f[U" ¶pDz�gopDW-f[}D^�#�Z���gi\�jD\
ZaSBUXnVf[^�TygoUXTyg$#)U7z>^cgip Z%#�Z]T&�=U�m¾b�Z]pDzDUX\'�+go^K�iz+l��ÒUYT4ª�}�go|�} pkjD\�^�Tygo|�Z���Z��oWXUXTyg f[}D\�n
Z]TV^�Z��on[Uaz7gin[|�jDn[n[^�z¾dDTygo^�(D¢Y«
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u�}D^!�²Z=de^K� �¡gop>W�xDTVUXd7�i^�\�Z=Tygin[^�nchkj7g¡f[^{p¶Z�f[jDT[Z�� �¡¢<gip¬x2Z%fVf[^�TVp#TV^�|�UXWYp�g fVgiUYp¾Z=pDz¾gi\-Z]WX^
xDTVU7|�^�n[nVgipDWD«�r�|Kf[j¶Z�� �¡¢YlB\�Z]pX¢�go\�Z]WY^��YgopXf[^�TVxDTV^Kf~Z%fVgiUXp�f~Z=n ��n�|�Z]p(de^�|�Z]nVf!f[}¶Z�f{ªcZ�¢
Z]pDz)f[}D^t� g¡f[^�T[Z%f[j>TV^�UXp#f[}7gon�f[UXx7gi|�gin�x7�i^Rf[}>UYTygi|=« 
 p>^�U]��f[}>^% ¶TVn¤ftZ]pDz)de^�n¤f!�kpDU�ª�p
gipDnVf~Z]pD|�^�U]�Mf[}7ginwxD}D^�pDUX\�^�p>UYp�ginFf[}D^�� � � ¯�°X¯ �£± � ���B¯ ��� ��� ±�� �wZ]xDxDTVUkZ]|~}�f[}¶Z�f�ªcZ=nF|�^K�
�i^�dDT[Z%f[^�z¾gop#f[}D^�|�UX\�xDj7f[^�TwmkginVgiUYp#|�UY\�\�j>p7g f�¢;Z]pDz¾�ÒUYT ª�}7gi|~}¾ªw^{TV^K�Ò^�Tcf[}>^{TV^�Z=zD^�T
f[Utf[}D^!n[^�\agop2Z%�ex¶Z=xe^�TVn"!¡���klD�$#�Z]pDz%!¡�X��#º«4r p¶Z%f[j>T[Z%�Mn[^�hkjD^K�Of[Utf[}D^�n[^�zD^KmY^K�iUYxD\�^�pXf[n
ªcZ]n�f[U®T[Z�fVgiUYp¶Z��¡go��^#f[}D^)n[UX\$^Kª�}¶Z%f�}D^�jDTyginVfVgi|�Z%�iWYUXTyg¡f[}D\�n�gop�g fVg²Z%�¡�¡¢ x>TVUYxeUYn©^�zMlwdX¢
zD^� ¶p�gopDW¾\�^�Tyg¡f!�ÒjDpD|KfVgiUYp>n�f[U de^�UXx7fVgo\agi��^�z½^Rg¡f[}D^�T��oU7|�Z�� �¡¢&! �'#�UXT�W]�iUYd¶Z��¡� ¢(! �)#�«�r�p
gi\�xOUXTyf~Z=pXf�nVf[^�x ªcZ]n�f~Z �]^�p#ª�}D^�p;Zaªw^K�¡� �Q�ÒUYjDp>zD^�z¬xDTVUXd¶Z]d7g¡� ginVfVgi|{\�U7zD^K�9ªcZ=n�gopXf[TVU]�
zDj>|�^�ztdY¢�!Ï�'#�l�ª�}7go|�}�TV^K�¡go^�z�UXp{f[}>^�*�Z]\�\�^�TVn¤�o^K¢k� ��� g �+UXTVz!f[}D^�UXTV^�\+! �'#�«Jr�n,Z�\�Z%fVf[^�T
U]�B�ºZ]|Rf�l2Z�� �Mf[}D^�n[^!TV^K�Ò^�TV^�pD|�^�nwn[}¶Z]TV^{Za|�UX\�\�UYp��ÒT[Z]\�^KªwUYT&��f[}2Z%fwªw^�g¡�¡�ojDn¤f[T[Z%f[^{}>^�TV^
dX¢�zD^�n[|�Tygod7gipDW�f[}D^,�(¯�°]±²­a³7­ ¯"� �.- � � 	 ± �
	 ±/� ��� ��xDTVUXd7�i^�\10�Z]dDdDTV^Kmkg£Z�f[^�z-Z]n #)r�S�2
�ÒUXT�Z��½¯ 	43
�.5 ��¯ � � � ­76�± � � � 0�Z]dDdDTV^Kmkg£Z�f[^�z;Z]n #�b �82[«

�Æ^cZ]TV^wW]g mX^�p-Z�n[^Kf�U]�OjDp7g¡f[n90QUXT,nVg¡f[^�n�2;:=<?>A@CB�D�EGF�E=H(lk^�Z]|~}aU=�eª�}�go|�}$\�Z�¢
TV^�|�^Kg mX^{Z=pX¢��²Z=de^K�O�ÒTVUX\ID�f[UKJG«Fr #�b �®UXp�f[}D^�n[^!j>p7g f[n gon zD^� ¶pD^�z¬Z]nwjDn[j2Z%�MdX¢ Z
WXT[Z=x>}
L�lBZ]pDz)f[}D^�n[U]�¨|�Z�� �i^�z)|R�¡gih�j>^�xeU=f[^�pXfVg²Z%�inK! �'#º«{r�p�^�zDWX^�U]�ML�|�UYpDp>^�|KfVgipDWN>A@
Z]pDzO>QP�gin{zD^�pDU]f[^�z�dX¢
RS@TPaZ=p>z
UV@Fgin�f[}D^�n[^Kf{U=�FmX^�TyfVgi|�^�nW0QUXT!nVg f[^�n�2�|�UXpDpD^�|Kf[^�z;f[U
Z�W]g¡mY^�p)mY^�Tyf[^~�&>A@y« �9^Kf,XÆzD^�nVgiWXp¶Z%f[^�f[}D^an[^Kf�U]��Z%�¡�,|K� gihkjD^�n!U=��L�l�Z=p>z;z>^0 2pD^$Z��in[U
Y @Z<\[^]�_%X8`�>A@�_
]�aY«�u�}D^�pkjD\tdO^�T�U]��nVg¡f[^�ncgip#f[}D^�|K�¡gohkjD^b]�gon�g¡f[n�z>^�WXTV^�^dcVegfVhi]'j[l
Z]pDz¾ªw^!n[^Kf9cVegfVhkL�j�<mlWn�o p�q)r8c e'fVhi]gj[«

r W=�iUYd2Z%�Mz7gin[|�TV^Rf[^��²Z]dO^K�¡� gipDWKs¸Z=n[n¤goWXpDn�UXpD^��£Z]de^R�;s�@Bn[jD|�}<f[}¶Z�f�D�E=s�@tE=J f[U
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f[U�f[}>^$�!SerGZ]xDxDTVUkZ=|�} ª�g �¡��|�UXpDnVginVfcgip)n[U]� mkgipDW�f[}D^aZ=p¶Z��iUYWXUYj>ncxDTVUXd7�i^�\ ª�}D^�p)f[}D^
nVgi\�x7�i^K�<gon�TV^�x��£Z]|�^�z¾dX¢;Z]p¬¥§¦���n[xD}D^�TV^�ªcg¡f[} � WXTV^�Z%f[^�T�f[}2Z=p¾UYT�^�hkj¶Z��Mf[Uaf[}D^{zD^�WXTV^�^
U]�cf[}D^-|�UXpDnVgizD^�TV^�zÆxeU]� ¢7pDUX\ag£Z���«¬uc}D^¾Z=j7f[}>UYTVnadO^K�¡go^KmX^<n[jD|�}�Z)hkjD^�nVfVgiUYp»xeUYn[n©^�n©^�n
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�ÒUXTc^�Z]|~} n¤g f[^=l�g�« ^=« "K@ < 	 @ � @�B E F©l�qVjDn¤f�Z]ncn[}DU�ª�p¬Z]deU�mY^=«

�DUXT � � ��� l g¡f<|�UYj7�iz+l.f[}D^�UXTV^RfVgi|�Z%�¡�¡¢kl�}2Z=xDxe^�p·f[}¶Z�f � 6
'	7 gin<Z(|�Tyg fVgi|�Z%��xeU=gipXf�l
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Z�mX^�T[Z=WX^�p�j>\�de^�T�U=�B^�TVTVUXTVnw�ÒUXT � gidDdDn�l2Z]pDzvU���f[}D^{Z�mX^�T[Z=WX^�m=Z%�ijD^!U]�9f[}D^!|�Tyg f[^�TygiUYp+«
u�}D^!�²Z=nVf�|�U]�ijD\�p(0�*H�(! " L,F����
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Unité de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
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