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Téléphone : 03 83 59 30 30 - International : +33 3 3 83 59 30 30
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��hi[Ptv`if��NP\jd�Nn��kP[l}�SRt#deSet�fvh�\][¤h�mvmpklQT|Pf�\a`�[lmR��h�^]^a`��{m�`c[PS$f�` `�qPfvhi\a[¦q1`ckP[l}PmT�Ñ`ct/fvNPS m�`�^ak�f�\a`�[lm
`���mpkl|1SRt�SR^]^a\]|Pf�\jd SRr�klhif�\a`�[lm¬f�Nlhif$h�t�S Q/kld�N¹m�Nlhitv|1SRt¬fvNlhi[¹k1mpklh�^gqJ`�kP[1}¹}�Setv\a��SR}¦fvNPtv`�kPbcN®f�NPS
k1mpS$`i����h���SetI  m�Q#S&fvNP`�}¡¢ M�NP\jmTQ#S&f�Nl`8}¦deh�[ \a[ |lh�tpfv\adekP^jhitTq1S>hi|l|P^]\aSR}�f�` £�h�f�hi^jhi[n  m/SRr�klh�fv\]`c[
§ ©�ª�«�P¯i§�° ±����NPSetvSgµ/¶�·$hitvS�f���`�|Pt�\aQ#S{[8kPQ�qJSet�mR��h�[l}¬hi^a^a`��{m³klm³fv`�|Ptv`���S�fvNlh�f�f�NP\jm�SRr�klh�fv\]`c[
N1h�m�[P`#[P`c[cfvt�\a�8\ah�^¡mp`c^]k�fv\]`c[��NlSe[>µ/}P`�SIm�[P`ifg}P\]�8\j}�S�»¡¼�½C¾>½B¿ ª ÀpÀ ¢
�����7Ä���Â����,�����g\a`�|PN1hi[�f�\a[PS%SRr�klhif�\a`�[lmR�Pmpkl|1SRt�SR^]^a\]|Pf�\jd�SIr�klh�fv\]`c[lme�1£�hifvh�^ah�[n  m�SIr�klh�fv\]`c[
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1 ½Ñ© À °®	2 35463�487:9-35;:<$©>= *?A@B= ½!± À

`c´DCFEHG�SRmpf¬kP[¤Se[�f�\aSetºSef 1 ½JI À ?K@BL I�M{SIm!f¬kP[¤|J`�^ao8[ON�Q#S=\]tvtvYR}�kld&f�\aqP^aS=}PS }�Sebct�YQPREHS��
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^a`�b�hitv\ fvNPQ#SRmR¢8s�h�t^ah#m�kP\]f�S��l|P^]k1mp\aSekPt�mhikPf�Sekltvm�`c[cf{h�QTYR^]\a`�tvY%S&f{bcYe[PYRtvh�^]\jmpYZmp`c[=t�YImpkP^]fvhif>V�|J`�kPt{}�S
|l^]klm�h�QT|l^]SIm�\a[��Ñ`ct�Qºh�fv\]`c[lmR��^aSZ^]SIdäf�SRkPt�SRmpf\][8�8\ fvYZ¥Tm�S�tvSe|J`�t�f�SRt�¥WT X�UB�8`c´ZYlbckPt�SR[�f�}�SZ[P`cQ�qPtvSeklm�SRm
tvY&�ÑYRt�SR[ld&SIm�ql\]qP^a\a`�b�t�hi|lNP\ar�kPSIm�h�\][1mp\¡r�kPSZ^]SIm�Q#SR\]^a^]SRkPtvSRm�SRmpf�\aQºh�f�\a`�[1m�hcdäfvkPSe^a^]SRQ#Se[�f�de`�[P[8kPSIme�8YR[P`�[	[
deYeSImu}Phi[1m³kP[¬dehc}�tvS�f�tvORm³bcYe[PYRtvh�^A¢c£�SR|1SR[l}Phi[�fI��Q]\eQ#S{|J`�kPt^C °_G%Sef^P °6SP�i^]SImuqJ`�tv[PSRmu`�q�fvSe[8kPSRm
|J`�klt>§ ©,§,Sef�§ n§�m�`�[�f/fvt�OImTYe^aSe��YRSRmQ`�}P\am�`�[lm#}�S=^B  `ctv}Pt�Sc��h�k Q#`�\a[lmR�³}�S ±5a8bdc�eJf�g&�udeh�t#}P`�kPqP^aSeQ#SR[cf
Se��|1`c[PSe[�f�\aSe^a^aSRm{SR[�C S&fhP Sef�Se�8|J`�[lSe[�f�\aSe^a^]SIm{SR[ ^ah¬Nlhik�fvSekPt%}�S 1 ¢��Ö^,S&��\ampf�S�f�`ck�f�Se�Ñ`�\jmgkP[lS/hikPf�tvS
h�|P|Ptv`�d�NPS��I|PkPtvSeQ#Se[�f�Ye^aYeQ#Se[�f�hi\at�Sc�I}�\]f�S�Q#Y&fvNP`�}�S�}�S�z{kP[Pb�SiT �(j�UC��r�kP\A��m�`�klm,d&SRtpf�hi\a[PSRm,N8o8|1`�f�NPOImpSIme�
deSet�f�SIm�t�SIm!fvt�\jdäfv\]�cSRmR�8de`�[l}PkP\ fg¥º}PSRmSIm!fv\]Qºh�fv\]`c[lm�S&��|P^a\jd&\]f�SRmf�tvORm�[PSefpf�SRQ#Se[�f{Q#Se\a^]^aSekPtvSRmR¢Oku^a^aS�h#Y&f�Y
tvYRdeSeQ#Q#Se[�f{}�Ye�cSe^a`�|P|JYeSZ|lh�t�l�h�^am�NmT �i�(U¡S&fn0nS]Ta�5o�UpV8Se[=`�kPf�tvS��8|1SRk>hikP|lh�tvh���h�[cfI��yg[l}�tvYqT]��ULh���hi\]f
`cq�f�SR[8k$}�SImtvYRm�kP^ f�h�f�m�^aYebcOetvSeQ#Se[�f|P^aklmbcYe[PYRtvh�k��	hik$Q#`�o�Se[$}�S_^jh�fvNPYe`ct�\aS_}�SRm�Wnrc�Ñ`�[1däf�\a`�[1me¢

�Zhi[lm�^]S¬|lt�YImpSR[cf%fvtvh���hi\a^B�n[P`�k1m_}�Ye�cSe^a`�|P|J`�[lm�kP[PS#f�tv`�\jm�\]ORQTS#fvSRd�NP[l\ar�kPS¬r�kP\B�L¥=^B  \a[lmpfvhit/}�Sº^ah
Q#Yef�NP`�}�S#}�SºzkP[PbcS��7SRmpf_d&`�Q#|P^aO&fvSeQ#Se[�f%Ye^aYeQ#Se[�f�hi\at�S/S&f�d&`c[l}�kP\]f%¥$}�S/f�tvORmZqJ`�[P[PSImZSRmpf�\aQ#hif�\a`�[lm
Se��|P^]\jd&\]f�SIme�1Qºhi\jm{[PSTme  hi|P|l^]\jr�kPS�|lhcmg¥�`p�sg�SR[>f�`ck�f�S/b�Ye[lYet�hi^a\ fvY�¢Oku^a^aS/m�S_f�tv`�kP�cS�Se[QY1^]\ab�t�hi[PS�}lhi[lm
^aSRmghit�f�\jd&^aSRm�}�S���\a^]ktT ��UnS&fg��\a^]k�u �gh�[Pt�`�f�T �(ULt�SR^ahif�\]��m¥#^ah#tvYRm�`�^ak�fv\]`c[	S&��|P^a\jd&\]f�S�}�S*`p�sg&�PQºhi\jm�[n  h
w!k1m�r�kn  ¥#|PtvYRm�Se[�fg}�`�[l[PY�^a\]SRk ¥ºhikldekP[>Ye[P`c[ld&Y_|lt�YId&\jme¢l�g`�klm�d&`cQ�qP^a`�[lmgd&S&f�f�S�^jh�dekP[PS_SefgQ#`�[�f�tv`�[lm
de`�Q#Q#Se[�f�deS&fpfvS�hi|l|Pt�`�d�NPS�mR  hi|P|P^a\jrcklS�¥º^A  YRr�klhif�\a`�[>}�ST£�hifvh�^ah�[$Sefg[P`cklm{|JSetvQ#S&f�}¡  `�qPf�Se[l\]tI�1mvhi[lm
��h�\]tvSuhi|l|1SR^c¥}�Su^a`�kltv}PmLdehi^jd&kl^amR�e}�SImntvYRm�kP^ f�h�f�m¡t�YId&SR[cf�mn}�S^v \]bc[P`if�f�S³S&f,z`�o��eh�\][1mp\�rcklSu}�Su[P`ckP��SIhik��
YR[P`�[1d&YRmR¢
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yg[PS�d&YR^]ORqPtvS�d&`�[iw!SRdäfvkPtvS%h�zºt�Q#S�r�kPS_^B  YIrck1h�f�\a`�[>}�\a`�|lNlhi[�f�\aSe[l[PS��lh�|P|JSe^aYeS_YRr�klhif�\a`�[>}�S/£�hifvh�[
^jhi[L�

© 2 «�	{#° ±}|�~(35��C�= P�E�S�3�7�§ ©,§�=Ô§ n§�¶ ±(=
hc}�Q#S&f%|1`ckPt%kP[P\jr�kPSºmp`c^]k�fv\]`c[�^jh�m�`�^ak�fv\]`c[�Ye�8\j}�Se[�fvS�Gp�g«�S(�/° ±�¢¡s�`�kPtZY&fvkl}�\aSet�deS/|Ptv`�ql^]ORQTSc�7\]^
m�k	z#fg}�S_m�S_t�SIm!fvt�SR\][l}Pt�S%hik���S&��|1`�m�h�[�fvm�|PtvSeQ#\]SRtvm�Sefg}�`�[1dZ¥T^B  YIr�klh�fv\]`c[

© ª «� ¯ ° ±�|�~p35�X·>= µ�E�S���;�35��9�3�;<�3�7 § ©,§�=j§ n§8¶3±(� ½�S À
�Ö^7}�YId&`�kl^]Sg}PSRm³fvtvh���h�k��#}PSn��¢8y�¢�0nSRq1SImpbckPS�Ta�sX�UB���ghibcSe^a^>TåUc��U1S&f�xg`#£�Nlhi`ZTa�IU�U1r�kPS�m�\�`AU(gu|1`�m�m�OR}PS
kl[PSZm�`�^ak�fv\]`c[	hik�fvt�SZr�kPS�^jhTmp`c^]k�fv\]`c[ºf�tv\a��\jhi^aS��8hi^a`�t�m�·	S&f{µ�m�`�[�f�mpkP|JYetv\aSekPt�m�`ck¬Yeb�hik��¬¥]X�¢P£�h�mvmpSR^am
T ��U8h{}�YRQT`c[�f�tvYuSe[¬�I�(�pj�^]SutvYRm�kP^]fvhifn�Ñ`�[l}lhiQ#Se[�fvh�^cm�kP\a��h�[�fR��¥^ah{qlh�m�S�}�S�f�`�k1mn^aSRm¡fvtvh���h�k��Zkl^ fvYetv\]SRkPtvm
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de`�[ldeSetv[lhi[�fB`AUpg���m�\L½Ñ© =  = ·>= µ À ��YRt�\-YlS�`BU(gä�chi^a`�t�m7·¬}�\]�8\jmpS/S&f�µZ}�\a�8\am�S©L¢pku[º`�k�fvt�Sc��M�\ wp}�SeQºhi[�T ����UB�h�k QT`�ocSe[ }�Sº^jh$f�NPYR`�tv\]Sº}�SIm%�Ñ`�tvQ#SRm_^a\][lYRhi\atvSRm_}�Sº^a`�b�hitv\ fvNPQ#SRmR�nh=|Pt�`ckP��Y#}�S¬Qºh�[P\]ORt�S#S�JSIdäf�\a��S
^jh�Yl[P\]f�k1}�S�}�k>[P`cQ�qPtvS�}�S�m�`�^ak�fv\]`c[lm{}�SZ`BU(gä�1|PkP\jmn0�hi[PbcSe�8\][tTa�R��UB�Pm�kP\a��h�[�fg^ah#Q]\RQTS/hi|P|Ptv`�d�NPS��Ph
dRhi^jd&kP^aY/}PSRmZq1`ct�[lSRm�S&��|P^a\ade\ fvSRmR�7deSet�f�SImgYR^]SR��YeSIme�J|J`�kPt%^aSRm�S&��|1`�m�h�[�fvmZ}�SRm%m�`�^ak�f�\a`�[lmZ}�SQ`AUpgä¢¡y{k�fvt�S
`ck�f�\a^%��SRtvm	^ahEt�YImp`c^]kPf�\a`�[ de`�Q#|P^aO&f�S }�S�`AUpg��}�Sek�� det�\]f�ORt�SIm¬\aQ#|1`ctpf�hi[�fvm=}�YRQT`c[�f�tvYRm�|lhit �Ö[P��SRt�\
Ta�5jl������UC��S&fºtvSe|J`cmvhi[�f#m�kPt#^aS$tvYRm�kP^]fvhifº}PS £�hcm�m�Se^jmR�,|JSetvQ#S&f�f�Se[�f¬}¡  h�zºtvQTSRtºrcklS��um�`�klm#d&SRtpf�hi\a[PSRm
N8o8|J`if�NlORm�SRmR�nkP[PS�|lhi\at�S¬}PS¬[P`�Q/qPtvSRm_|PtvSeQ#\aSet�m¬½ · = µ À [PS¬|JSek�f�\&fvt�S¬kl[PSq��������
Q&> 
������������ ���_|J`�kPt^B  YRr�klh�fv\]`c[¬}�SZ£�hifvhi^jhi[�`!����
��a��h�kld&kP[�rck1h�}�tvkP|P^aS&f�½�©>=  = · = µ À h���SRd�§ ©,§P¶ ±gS&f%§ n§�¶ ±g[PSg�cYetv\�YlS�`BU(g�gä¢� `�[�m�SRde`�[l}�d&tv\ fvOetvS/h�Y&f�YTt�h�zº[PY�|1hit v>\]bc[P`if�f�S T U���UC�1|lkP\amZ|lh�t � d�N���hit��*T �P��UB¢ 0u  Ye[l`�[ldeY/m�kP\]��h�[cf
de`�tvt�SImp|J`�[1}�h�k=M�NlSe`�tvSeQ ��}�SqT �P��UB�P\a^LSR[Pb�^a`�qJS�Sefg|PtvYRd&\jm�S_^]SImt�YImpkl^ f�h�fvmg}�SZTa�5j�UC� Ta����ULS&f TåUi��UB¢���[
t�hi|l|1SR^]^aSTr�kPS#m�\��*SRmpf%kl[�d&`ct�|1m%£ v `d����
��a�nkP[PS#Se��fvSe[lm�\a`�[�r�klhc}�tvhif�\jr�kPS/\aQºhibc\][lh�\]tvS�}¡  kP[ d&`ct�|lm
fv`if�hi^aSeQ#Se[�f�t�YRSe^�gä�8mp`c[	[P`cQ�qPtvS�}�S%d&^jh�mvm�SRm�»L½�� À SIm!f�Yeb�hi^7hik�|Pt�`�}�kl\ f{»��½�� À! »n¼�½�� À ��`�´$»"��½�� ÀSIm!f�^]SZ[P`cQ�qPtvSg}�S%d&^jh�mvmpSIm�}�k$mp`cklm![Cde`�tv|lm³tvYeSe^JQºh���\aQ#h�^1}�S
� S&f{»n¼�½�� À SRmpf�h�|P|1SR^]YZ^aSg[P`cQ�qPtvS�}�Sde^ahcm�m�SRm�tvSe^jh�fv\ �!¢
#%$ �8Â ��&8� �('*) � `�\aSe[�fT·,+°*µ }�SRk��®[P`�Q/qPtvSRm¬|lt�SRQT\aSet�mR¢ � `c\ f-�/.åª�0#^]S�|P^]k1m¬|JS&f�\]f>mp`cklmd[Öd&`ct�|1m
\aQºhibc\][lh�\]tvS }�k de`�tv|lm¬deo8de^]`�f�`cQT\jr�kPS�¾ ½A¿ ªcÀ ��`�´ ¿ ª SIm!f�kP[PS�t�h�de\][lS¬·O[C\]ORQ#S�}�S�^B  kP[P\]f�Y���S&f=mp`c\ f» ¼ ½�� .åª�0 À ^]S#[P`cQ�qPtvST}PS¬d&^jh�mvmpSIm�tvSe^jh�fv\ ��}�S1� .åª�0 ¢Ly{^a`�t�m#½ · = µ À [n  SRmpf_|lh�m%kl[PSº|lhi\atvST}¡  S&��|J`cmvhi[�fvm|J`�klt�`AU(g�m�\

µ�+å§�» ¼ ½�� .åª�0 À 3�7 · ¯�¼ b +2 ±�½J�43�5>µ � À �
ku[�`�qPf�Se[1hi[�fZkl[PSTde`�[l}P\ fv\]`c[�mpklt_» ¼ ½�� .åª�0 À Sef%[l`�[ |P^aklm%m�kPt%^]ST[P`�Q/qPtvS/}�S#d&^jh�mvmpSIm�}PS6� .åª�0 �� d�N���hit��*T �P��Uuh	S�JSIdäf�klYTkl[�|Ptv`�bct�OIm�de`�[lm�\j}�Yet�hiqP^aS�¢�ku[ S77S&fI�¡\]^³SIm!f_\aQ#|1`ctpf�hi[�f%}PSTt�hi|l|1SR^]SRt%r�kPS

»"�½��/. ª70 À SIm!f#fvt�OImº}�\�z¬de\]^aS>¥�dRhi^jd&kP^aSetºSefº[n  SIm!f¬|1h�m#d&`c[P[8kE|J`�kPtº|l^]klm�\aSekPt�m#[P`�Q/qPtvSRmT|PtvSeQ#\]SRtvm\a[��ÑYRt�\aSekPt�mg¥�U�j(jl�lhi^a`�t�m{r�kPS#»¡¼�½��/.åª�0 À SIm!f%}�`�[P[lY�|lhit�kP[PS��Ñ`�tvQ�kP^aS�8pYe^aYeQ#Se[�fvh�\]tvS:9ä�PSef�|JSek�f%}�`�[ld\ef�tvS_dehi^jd&kl^]Yc��|1`ckPt��8k=r�kPS·=[PS�mp`c\ f|lhcm�f�tv`�|$b�t�hi[l}n¢
ygk Q#`�o�Se[ }PS�^]`c[Pbcm�deh�^adekP^am�mpkltg`�t�}�\a[lh�fvSekPtI��v>\ab�[l`ifpfvS u z`�o�T UpX�U�`c[�fgQ#`�[�f�tvY�r�kPS�^aS�|P^aklm

|JS&fv\ fTS&��|J`cmvhi[�fg·E}n  kP[lS	Ye�cSe[�f�klSe^a^]S	m�`�^ak�fv\]`c[ [P`�[ fvt�\a�8\ah�^]S�}�Sm`BU(g%�cYetv\�YlS�· ¶ ±5a<;i¢,su^]k1m�|PtvYRde\�[
m�YeQ#SR[cfI�³^]S>M�NPYR`�tvOeQ#S � ^aSeklt¬h�|JSetvQ#\amº}n  YR^]\aQ#\][PSRtºf�`ck�f�SIm#^]SIm#|lhi\atvSRm#}¡  S&��|1`�m�h�[�fvm=½ · = µ À ��h���SId·>=�±sa ; �,¥>^B  Se��deSe|�fv\]`c[�}�S�½ ·>= µ À ?@?BA °,C8½�D(G�= EFD�GIH À =u½�JP±c±(= GP±�D<JP±KH À =³½$SLJ(apGO=a±�DIHKDFH ÀNM �1|J`�kPt/^]SImd[r�kPSR^]^aSRmZkP[�[P`�kl��SRh�k�det�\]f�ORt�S/qlh�m�YTm�kPt_}�SImZde`�[Pbct�klSe[ldeSRmgmR  SRmpfZtvYe�cYe^aY/S�zºdRh�deS*TåU���UC¢ ku[�`�k�fvt�Sc�Jkl[
}PSRm/`�k�fv\]^jm�|lt�YR|1`c[l}�Yet�hi[�f�m�SRmpf/kl[PS�Q#\a[P`�t�h�fv\]`c[tYl[PS=}�S¬�Ñ`ct�Q#SIm�^a\][lYRhi\atvSRm�SR[ }�SRk���^]`cbch�t�\]f�NPQ#SIm
Ta�e�(Ugr�kP\g|JSetvQ#S&f	}�S qJ`�tv[PSRt#f�tvORmº|PtvYRde\am�YeQ#SR[cf¬kl[®S&��|1`�m�h�[�f#SR[¦�Ñ`�[ld&f�\a`�[¹}�S>^B  h�k�f�tvS�¢�s,`ckPt	}�S
|l^]klmZhiQ#|P^aSRm�\a[��Ñ`�tvQºh�f�\a`�[1me�1^]ST^]SIdäfvSekPtZSRmpf�\a[8��\]f�YT¥	de`�[lm�kP^]f�Set T U��P�¡U��1�JU(X�UB�7hi\a[lm�\,r�kPSWT U���UC�l`c´�mpS
fvt�`ckP��SR[�f�}�Yefvh�\]^a^]YIm^aSRm�Ye[l`�[ldeYRm�S&f{^aSRm}PYeQ#`�[lmpf�t�h�fv\]`c[lm�}�SRm�tvYRm�kP^]fvhifvmhi[�fvYetv\]SRkPtvm�¥$�R�c�cUP¢

0LSTtvYRm�kP^]fvhif%m�kP\a��h�[�f%|lt�YImpSR[cfvS/kl[�[P`ckP��SIhik�det�\]f�ORt�S#h�mvm�kPtvh�[�fZr�kn  kP[PS#|lhi\atvST}�S#[P`cQ�qPtvSRmZ|PtvS�[
Q#\aSet�m�\]Q#|lh�\]t�m_½ · = µ À h��cSRdu·O=¤µ�[L  SIm!f|lhcm�kP[PS%|lhi\atvS%}n  Se�8|J`cmvhi[�f�m�|J`�klt�`AU(g&¢"��[$}PYRm�\]bc[PS%|lhit{»n¼ª^aS%[P`�Q/qPtvS%}PS�d&^jh�mvmpSIm�tvSe^jh�fv\ ��}�k>d&`ct�|lmdeo�d&^a`if�`cQ#\ar�kPS�¾>½B¿ ªcÀ ¢#%$ �8Â ��&8� �QPR) � `�\aSe[�fgµ#¶ · }�SRk���[P`cQ�qPtvSRm{|Pt�SRQ#\]SRtvm�\aQ#|lhi\atvmR¢ �   \]^�S&��\jm!fvS�}�SRmSR[�f�\aSet�m©�¶�a#S&f
�¶Da/f�SR^amgrcklSº§ ©�ª_«��¯�§�° ±c�Phi^a`�t�m�µ/}�\a�8\am�S�»¡¼ª ¢

0LS�M�NPYe`ct�ORQTS#�%Se[�fvtvhKSj[PS%^aSRm�tvYRm�kP^]fvh�f�mmpkl\]��hi[�f�me�Pr�kP\n[lS�mp`c[cf|lhcm�[P`�kl��SRh�k��¡��Qºhi\jmrcklSZ[l`�klm
|1hitv��Se[l`�[lm�¥º}�YeQ#`c[cfvt�SRt�\][l}PYe|JSe[l}Ph�Q#QTSR[�fg}�S_^ah/fvNPYe`ct�\aS_}�SRm��Ñ`ct�Q#SRm�^a\a[PYRh�\]tvSRm}�S%^a`�b�hitv\ fvNPQ#SRmR¢
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� Â ��Â1ÆAÆ 
�� � � PR) � `c\ f³·=kP[$[P`�Q/qPtvS�|PtvSeQ#\aSet�\aQT|1hi\at Yl�8Yc¢O0nSIm�r�klhc}�tvkP|P^aS&fvm%½�©>= �= ·>= µ À m�`�^ak�f�\a`�[lm�}�S`BU(g�m�`�[�fSe[=[P`�Q/qPtvShY1[P\A¢
0�h_}�YeQ#`�[1m!fvtvhif�\a`�[/}Pk�£�`�tv`�^a^ah�\]tvSg�Yefvhi[�fud&`ckPt�f�S���[l`�klm³^jhZ|PtvYRm�Se[�f�`c[lm�Qºhi\a[cfvSe[lh�[�fR¢��Ö^l}�YId&`ckP^]S

}Pk�M�NPYe`ct�ORQTS=�¬r�kn  \]^�mpkOzTfT}�S¬|Ptv`�kP�cSet_r�kPS¬|J`�kPtg·�EKG=Sef/µ�}PSRm�[l`�Q�qlt�SIm%|Pt�SRQ#\]SRtvmiYP��YIme��\]^
[L  Se�8\jmpf�S¬r�kn  kP[ [P`�Q/qPtvS Y1[P\�}¡  Se[�fv\]SRtvm%©�Sef���cYetv\�YJhi[�f_©�ª/«E�¯#° ±�¢ ��t_kP[ fvSe^utvYRm�kP^]fvhif�h=Y&f�Y
}PYeQ#`�[�f�tvYq`�}�S_Qºh�[P\]ORt�SZ\a[PS77SRd&f�\a��Ssg�|1hit � \aSebcSe^+T �cU�UC¢

� [P`ifvt�STd&`c[P[lhi\jmvm�h�[ld&Sc�l\a^�mR  hib�\]fZ}PS�^jh¬|PtvSeQ#\aOetvS/}�YRQT`c[lmpf�t�h�f�\a`�[�d&`�[l[�klS/}�k�£�`ct�`c^]^jhi\atvS¬��[PS
��h�\amvhi[�f|lhcmhi|P|JSe^n¥#^jh/f�NPYR`�tv\]S_}�SIm��Ñ`�tvQTSIm�^]\a[PYIhi\at�SIm�}PS_^]`cbchitv\]f�NPQ#SRmR¢

� ^B  hi\j}�Sg}�S^jh%fvh�qP^aS{}�SRm���h�^]SRkPt�m³}�SRm�»¡¼ª ��r�kPS^A  `�[º|JSekPfuf�tv`�kP�cSetu}Ph�[lm³^aS{^a\]�8tvS{}�SBl h�m�NP\][lbif�`c[T �pX�UB��^aS�M�NPYR`�tvOeQ#S#�_[P`�k1m|1SRt�Q#SefR�1}n  kP[ m�\aQT|l^]S�de`�kP| }¡  �_\a^A�l}PS�}�YeQ#`�[�fvt�SRtgr�kPS�}�S_[P`cQ�qPtvSeklm�SRm
|1hi\at�SIm$½ ·>= µ À }�S=[P`�Q/qPt�SImT|Pt�SRQ#\]SRtvmT[PS=|JSekP�cSe[�fq\&f�tvS=}�SRm#|lh�\]tvSRm#}¡  S&��|J`cmvhi[�fvmT|J`�kPt#^B  YIr�klh�fv\]`c[}PS�£�h�f�hi^jhi[n¢ ��[®`cq�f�\aSe[�f	SR[®|lhit�f�\jd&kl^]\aSet�^]S tvYRm�kP^]fvhif	mpkP\a��hi[�fR��r�kP\Zmvhi[1mq\&fvt�S [l`�kP�cSRhikL�u[n  Y&fvh�\ f
|1h�m�d&`�[l[�k�Se[��R����U���d&`�Q#Q#SZ^]SZQ#`�[�f�tvSe[�f}�Sek��¬[l`if�SIm�}PSiv>\ab�[l`ifpfvS TåU�jl�PU�U�UC¢��Ö^JSIm!f�\aQT|J`�t�fvh�[�f�}�S
m�`�kl^]\ab�[PSRtLr�kPS�^aSRm�tvYRm�kP^ f�h�f�mL`cq�f�SR[�k1mL}Ph�[lm^TåUi�l�IUi�l�IUpX�U��Ñ`�[�f,h�|P|JSe^8¥{^jh�f�NPYR`�tv\]S�}�SRmL�Ñ`�tvQ#SRmL^]\a[PYRh�\]tvSRm
}PS_^]`cbchitv\]f�NPQ#SRm�Sefg`�[�fgtvSRr�kP\jm}�S�[l`�Q�qlt�SRk���Q#`�\jm{}�S�dRhi^jd&kP^,mpklt{`�t�}�\a[lh�fvSekPtI¢�s³hit{`c|P|1`�mp\]f�\a`�[L�P^]S
M�NlYe`�tvOeQ#ST�_SRmpf{d&`�Q#|P^aO&fvSeQ#Se[�f{YR^]YRQTSR[�fvhi\atvS�¢
� Â ��Â1ÆAÆ 
�� � ���!)�0u  YRr�klh�fv\]`c[q`AU(g¡[n  hc}�Q#S&fI�&`�k�fvt�S{½�GO= S	= S	= G À �&hikldekP[PSum�`�^ak�f�\a`�[º½Ñ© =  = ·>= µ À h���SId���9�4 Cv·>= µ M��E1±�¢

£�`c[cfvtvh�\]tvSeQ#SR[cfZhik�M�NlYe`�tvOeQ#S����7^]S#M�NPYR`�tvOeQ#S � [PSTmR  hi|P|P^a\jrcklS�|lhcmZ¥	^ah�|lh�\]tvS/}¡  S&��|J`cmvhi[�fvm
½ ·>= µ À m�\�d&Se^a^aS�[Öd&\�SRmpf/kP[PS$}�`�klqP^]S�|lhi\atvS�}�SWl®\]Se�ÑSetv\ad�Nn�³d�  SIm!f�[C¥�[C}�\atvS¬mp\�^A  `�[Eh�¥ ^jh>�Ñ`c\am�·J¯ä¼ b 2 ±
½%�43I5=µ�� À SefgµRª�¼ b 2 ±�½J�43�5T· � À ¢	ku[=`�kPf�tvS���kutv[���h�^]^ u v S&fvm
	i[l��o8^�	*T �sU^`�S&fI��\][l}PYe|JSe[l}Ph�Q#QTSR[�fR�v \]bc[P`if�f�S*u z`�oOg%`c[�f/Q#`�[�f�tvY¬tvYRdeSeQ#Q#Se[�f/r�kPS	^B  Se[lm�SeQ/qP^]S ?¹SRmpf/Se��hcdäfvSeQ#Se[�f/^B  Se[lm�SeQ/qP^]S�}�SRm
|1hi\at�SIm�}�S]l®\aS&�ÑSRt�\jd�NE½ ·>= µ À h���SRdg·�E H8�¡µQE H¬S&f·�Sef�µ¬\a[��ÑYetv\]SRkPt�mZ¥�±5a��¢LWZt���d&S#hik�M�NPYe`ct�ORQ#S
�c�1\a^�mpk	z#f%}�`�[ld/}�S��cYetv\�Y1Set�r�kPSTmp\�½ · = µ À ?/?u�J^]S/[P`�Q/qPtvS/}�STd&^jh�mvmpSIm�»n¼ª [n  SRmpf�|lhcm�}�\a�8\am�\aqP^]S/|lhitµ8�8|J`�kPt�d&`c[ld&^akPtvS�r�kPST½ ·>= µ À [n  SRmpf�|lhcm�kl[PS�|1hi\at�SZ}¡  Se��|1`�m�h�[cf�mu|J`�kPt�`BU(gä¢l£�SId&\Jt�SRQT|l^ahcd&Sg^aS%d&tv\ fvOetvS}PS%de`�[Pbct�klSe[ldeSRm�}�S�v>\]bc[P`if�f�S]TåU���UC�Pr�kP\¡[P`cklm�hTm�\ab�[lh�^]YZ[n  h���`�\at�wphiQºhi\jm�|PkPqP^a\]Y�}PS%}PYeQ#`�[lmpf�t�h�fv\]`c[
de`�Q#|P^aO&fvSgd&`c[ld&SRt�[lh�[�fu^ah%|lh�\]tvS�½$SLJ(apGO=a±�DIHKDFH À �I|1`ckPt�^jh�r�kPSR^]^aS{^aSgd&tv\]f�OetvS|PtvYRm�Se[�f�Y�}Phi[lmBT UP��U1YId�NP`�klS`�\]^7d&`c[8��\aSe[�f�SR[º��hi\]f�}PS�m�Sg|P^jh�deSet�}lhi[lm�kP[	d&`ct�|1m�r�klh�}Ptvhif�\jrcklSgh���hi[�f�}¡  k�f�\a^a\am�Set�}�SRm�d&`c[Pb�tvkPSe[1d&SRmgä¢
0LS{deh�^adekP^P}�SRm³f�tv`�\jm�[P`�Q/qPt�SIm³}�S{d&^jh�mvm�SRm�tvSe^jh�f�\]��m³d&`ct�tvSRm�|J`�[l}Ph�[�fvm�hZ[PYRdeSRmvmp\]f�YQ#`�\a[lm³}¡  kP[PSgQT\a[8k�f�S
|1hit�^ah/Q#Y&fvNP`�}�S_}�S��PkP[Pb1�lWZtvh�[8��\a^a^]SZS&f�l®\a^]^a\ah�Qºm T o�UB�8S&f|JSetvQ#S&f{}�S_d&`c[lm!f�h�fvSet�rcklSZ^aS_M�NPYe`ct�ORQ#S
�_mR  h�|P|P^a\ar�kPS_}Ph�[lmd&SIm�f�tv`�\jmdehcme¢
£�S�r�kP\n|lt�YId&OR}PS_|1`ckPt�t�hi\]f^ah�\amvm�Setd&tv`�\at�S_h�k�^aSRd&f�Sekltgr�kPS_^]S�M�NlYe`�tvOeQ#S#�_SRmpf{|P^aklmS�zºdRh�deS%r�kPS

^aS#M�NPYe`ct�ORQTS � ¢¡MLSR^�[n  SIm!f_d&SR|1SR[l}Ph�[cf%|lhcmg^aSTdRh�m�Se[�|Ptvhif�\jr�kPS��7deh�tZdeST}�SRt�[l\]SRtg��h�\ f%\][�fvSetv��Se[l\]tZ^]S
|l^]klm�|JS&fv\ fZmp`cklmd[Öd&`ct�|1m�£ v d&`c[cfvSe[8k=}Phi[lm�^aS_d&`ct�|lmdeo�d&^a`if�`cQ#\ar�kPS�¾>½B¿ ª À `�Se[=|lh�tpfv\adekP^]\aSet^aS_d&`ct�|lmr�klhc}�t�h�f�\jr�kPS$¾ ½�� «³· À mp\,· SIm!fºd&`c[Pb�tvk�¥���Q#`�}�kP^a`��8g&�,}P`�[�fT^aS	[l`�Q�qlt�S$}�S$de^ahcm�m�SRm�t�SR^ahif�\]�gmpSdRhi^jd&kP^aS%Se[=tvOeb�^aSZb�Ye[lYet�hi^aS�qJSRh�kld&`ckP|�|l^]klm{tvh�|P\a}PSeQ#Se[�f{r�kPS�»¡¼ª ¢

0LSRm/\][��Ñ`ct�Qºhif�\a`�[lm/d&`�[1d&Setv[lh�[cf�^aS	[l`�Q�qlt�S	}PS�d&^jh�mvm�SRm_tvSe^jh�fv\ �g}�SIm�de`�tv|lm�deo8de^]`�f�`cQT\jr�kPSRm/mp`c[�f
t�hitvSRm>VeSR^]^aSRm,|JSetvQTSefpfvSe[�f³[PYRh�[PQ#`�\a[lm�}�S�}PYR}�kP\atvS�}�k#M�NPYR`�tvOeQ#Sg��kP[T[P`�kP�cSRh�k�d&tv\ fvOetvS�|J`�klt,^B  YRr�klh�[
fv\]`c[$}PS/£�h�fvh�^ah�[n�P}�`c[cf^B  h�|P|P^a\adRh�fv\]`c[�[PS_[lYRd&SIm�m�\]f�S%|lh�m�^aS_deh�^adekP^L}¡  kP[=[P`�Q/qPtvSZ}�S�de^ahcm�m�SRmR¢
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#%$ �8Â ��&8� � � ) � `c\ f�· kP[ [P`cQ�qPtvS_|PtvSeQ#\aSetg}�S/^ahT�Ñ`ct�Q#S{·>° S ��� ±��Jh���SRd � |PtvSeQ#\aSet{\aQ#|lhi\atI¢ � \
µ/¶�·�SIm!fkP[$[P`�Q/qPtvS�|PtvSeQ#\aSet}�`c[cf�^B  `ctv}�tvSZQT`�}�kl^]`qS � SIm!f{m�kP|JYetv\]SRkPt�`�k$Yebch�^J¥=½ � « ± À�� SP��hi^a`�t�m½ ·>= µ À [n  SRmpf{|lh�m�kP[lSZ|1hi\at�S_}¡  S&��|J`cmvhi[�fvm�|J`�kPt^B  YRr�klh�fv\]`c[$}PS/£�h�fvh�^ah�[n¢

£�`c[cfvtvh�\]tvSeQ#SR[cfuh�k��/tvYRm�kP^]fvh�f�m³|PtvYRdeYR}�SR[cf�me��^]SgM�NlYe`�tvOeQ#S{UZk�fv\]^a\am�S{^aSRm�q1`ct�[PSIm�\][P�ÑYetv\]SRkPt�SIm³|J`�kPt
^B  YRr�klh�fv\]`c[�}�S$£�hifvhi^jhi[ `cq�f�SR[8kPSRm�|lhit�v>\]bc[P`if�f�S*u z`�o TåU(X�UC¢ � SRm�N8o8|J`if�NlORm�SRm�m�`�[�f/deSet�f�SIm%f�tvORm
de`�[�f�t�hi\ab�[1hi[�f�SIme�&Qºh�\am,mp`c[�\a[cfvYet:\&f�|Ptv\][lde\]|1hi^�SRmpf,r�kPS�mp`c[�hi|P|l^]\jdehif�\a`�[�[PS�tvSRr�kP\aSet�f�r�kn  kl[�Q#\][l\]Q/kPQ
}PS#dRhi^jd&kP^B¢ ku[ `�k�fvt�Sc�¡^]SIm%hitvb�kPQ#Se[�f�m�kPf�\a^]\jmpYIm_}Phi[1mZmvh=}�YeQ#`c[lm!fvtvhif�\a`�[�|1SRt�Q#S&f�f�SR[cf�}�STfvtvh�\ fvSet%^ah
|1hi\at�S>½ · = µ À ° ½�D(G�= EFD�GFH À mvhi[1mZ��hi\at�Sºhi|l|1SR^�hik d&tv\ fvOetvSº}�S¬d&`c[Pb�tvkPSe[1d&SRm%}�SZv \]bc[P`if�f�SQT UP��UC�¡[P\�h�kdRhi^jd&kP^�S&��|P^a\jd&\]f�S=}�S$» ¼� � ��[P\A��SR[���hi\]fR��hikP��QT\a[P`ctvhif�\a`�[lm/}�SATåU(X�UB¢ �Ö^mpk	z#f#Se[�S�JSef¬}�S�de`�[lmpfvhif�Setr�kPS#^B  `ctv}Pt�ST}�Sº�pop���#Q#`�}�kP^a`=�l�TSRmpf_Yebch�^³¥��8jP¢7s³hit_d&`c[lm�YRr�kPSe[�fI�7m�\³�pop���¬}�\]�8\jmpS¬» ¼� � �¡\]^�t�SIm�m�`�t�f}PS$^jh }�YRQT`c[lmpf�t�h�f�\a`�[¦}�k®M�NPYe`ct�ORQ#S>U�r�kPS-E<D<GFH���c$^]S }P\]�8\jmpS=Yeb�hi^aSeQ#Se[�fI�³Q#h�\amºdeSe^jh�t�SR[cfvt�S=SR[
de`�[�f�t�h�}P\ad&f�\a`�[�h��cSRd�^]S�0LSeQ#Q#S�U�¢
���8� 
 ��	¡� �R)�
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Unit é de recherche INRIA Rh ône-Alpes, 655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN
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