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µ u@bD]_JMe^\vX>\fQRc@efShQ�Shp�]PO�]_\fJNp#\ b lmOMbnSio�JMp<ONb_bD\fLMps\fp@L�JNp@S�csH_J�XkS�bKbn\^p@L�She^ShQ�Shp�]C]_J�]_Z@SºXhO�e Xka@�
e O�]K\fJMp�J��CS�OMXPZ��NO�e^a@S�=
��� !��,�P���CJMpmbn\vo�ShH)O�p&O�H_HYOhu�J�� > # csH_J�XkS�bKbnJNHPb)XkJMp@psS�Xk]_Sio�ONbWbDZ@J���p
\^pS5dLNa@H_Sº�B�®G�HKJ�XkS�b_bDJMHUT���� !��,��X+O�p<H_SiOMo�osO�]PO�c@H_J�oBamXkS�o�l�u�\^]Pb�p@Sh\^LMZ�l�JNH_\^p@L#csH_J�XkS�bKbnJNHPb
T������ T1!�� �3T-�PjVT������ T1!��,�)O�pdoWT���� !��� T �Yj®O�pmo�c@HKJMcdO�L�O�]_S�\f]Pb)H_S�bDa@ef]YbW]_J�csH_J�XkS�bKbnJNHPb
T���� � T1!���� T-�Pj�T���� !�� � T-��O�pdoXT���� � T !��,�P�dV²bnusbn]KJMef\ X	Xku@X`efS)c�S+Hn��JMHKQ�b�O�p�ShefS+Q�Shp�]PO�HKu
o�\vbn]YO�pdX`S<XhO�evXka@e O�]K\fJMp j�]_ZdO�]#\ b ]KJ%b_Ohu  osO�]PO OMX���a@\vbD\f]K\fJMp j�Q�\fp@\^Q#\&�hO�]_\^JMp%ONXhXkJMHYoB\fpsL�]KJ
S �¬adO�]_\^JMp �_T-�����\^]_Z@JNa@])]_HPO�pdbncdJ bn\f]K\fJNp�ShHKH_JMHYb �IO�pdo�o@O�]YO c@HKJMcdO�L�O�]_\fJNp®�

Y)p<bDadXPZ�O�p@Sh]D�JNH)#�jBcdO�HPO�e^efShe®S+tBS�X`a@]_\^JMp�J��C]KZ@S�X`JMQ�cdO�H_\ bnJMp�J��C]D�J�bn]KH_\^p@L�bWHKS���a@\fHKS�b
� > �%T>bDu@bD]_JNef\vXzXku@X`efS�b`jBbD\fpdX`S>O�p�S+efShQ�S+pB]YO�H_uºoB\vbD]PO�pdXkS	XkJNQ�c@a@]YO�]K\fJMp =
��� !��,�C\^pB��JNef��S�b�O�efe
csH_J�XkS�bKbnJNHPbZT ��� !��,�!O�pmo�c@HKJ�XkS�b_bDJMHYb HKa@p�XkJMpdX`a@H_HKShpB]Kefu����Z@\ b�O�HYX[Z@\^]_S�X`]_a@HKS>\vbp@JN]�JMc@]K\fQ�O�e
ONb ]KZ@S	p # c@H_J�XkSib_bnJNHPb�JMl@]YO�\^p�JMpsefu�O�bncdShS�o�J��Ca@c�]_JR��p��sTM�
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]KZ@ShHKQ�JMHKS�j�]KZ@S�S�oB\^]CoB\ bn]PO�pdXkSzXhO�e Xka@e O�]_\^JMp�O�]����C\vbCXkJMQRc@a@]_Sio�JMp,O�o�\vO�LNJMpdO�edJ��®csH_J�XkS�bKbnJNHPb
X`JMpdbD\vbn]K\fp@L�J��!c@HKJ�XkS�bKbnJMHYb T���� !��)�rbnamX[Z�]_ZdO�]��
��� � ��� TM���ZBadb)\f]�\vb�cdJ�bKbn\flsefS�]_JRbn]YO�HK]
O�p@Sh� XkJNQ�cdO�HK\vbDJMp�JMp�S�ONX[Z�bnusbn]KJMe^\vX	XkusXkefS��
G�\fcdShe^\fp@\^p@L�]KZ@S	bD]_H_\^p@L�XkJNQ�cdO�HK\vbDJMp�\^p�]_Z@\ b*�rOiuRO�e^efJ��)bJMpsS�]KJ�\^pdXkH_SiOMbnS XkJMpdbD\voBS+HPO�lsefu

]KZ@S�S<&,Xk\fShpmXku<J��z]_Z@S�p@S+]n�!JMH�#1j�bn\fpmXkS�JMpdXkS�]KZ@S�O�H_HYOhu�ZdOMb�ldShShp%\fps\f]_\ O�e^\��hS�o�j1JMp@S&XkJMQR�
cmO�H_\ bnJNp<H_S�bDa@ef])\vb�c@H_J�o�adXkS�o�Sh��ShH_u,bnusbn]_JNef\ X�XkusXkefS �@�Z@SºbncdShS�o�a@c<\fp&XkJMQ�cmO�H_\ bnJNp���\^]_Z&O
bDS���a@Shp�]_\vO�e1Q�ONX[Zs\fp@S)\vbLN\f��Shp�l�u< 
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Oh��ShHYO�LNS*e^Shp@LN]_Z	J��d�!JMHYo@b ��JMaspdo�\^p�O .@H_ShpmX[Z>JNH��p@LNef\ bnZ�o�\vXk]K\fJMpmO�H_uz\vbAO�ldJMa@]�})X[ZdO�HPONXk]_ShHYbk�
�Zs\vb�QRS�O�pdb>]KZdO�]�]KZ@S#p�a@Q�ldShH	J��)�JNHPo@b	efJNp@LMShH�]_ZdO�p Th�<XPZdO�HYOMXk]KShHPb>\vb �¬as\f]_S�efJ�� O�pdo
o�J�S�b*p@JN]HKS��¬as\fH_S)\fQRc�JNH_]YO�p�]X`JMQ�c@as]PO�]K\fJNp�H_S�bDJMa@HYXkS�bk� .@JMHC]_Z@SibnS>ShtsXkShcs]_\fJNpdO�es�JMHYo@bkj�]_Z@S
X`JMH_HKS�Xk]K\fJMp�c@HKJ�XkS�bKb�XhO�p�l�S�oBJNp@S�JNp<XkJNpB��S+pB]K\fJMpmO�edQ�OMXPZ@\^p@S�bk�
V �N�²bnusbn]_JNef\ X p@S+]n�!JMH�##J���T+���3Th��csH_J�XkS�bKbnJNHPb�bnS+ShQ�b�]_J�ldS	O�LNJ�J�o�XkJNQ�c@H_JNQ�\vbDS*��JNH

]KZ@\vb!bncdS�Xk\.5�X>O�c@c@ef\ XhO�]K\fJNp®��� J�ldS�O�l@e^S>]_J�c@H_J�X`S�b_b�bD]_H_\^p@L�bJ��Co�\��ShH_S+pB]CefS+p@LM]KZdbJMp�O 5mtBS�o
T+��t�Th��c@H_J�X`S�b_bDJMH)O�HKHPOhu�jsbn]_HK\fp@L b�bnZ@JNH_]KShH�]_ZdO�p/Th��X[ZdO�HPONXk]_ShHYbO�H_S�O�c@cdShpmoBS�o���\f]KZ�bncdS�Xk\ O�e
XPZdO�HPOMX`]_ShHYbk��x7p<]KZdO�]	�rOiu j�HKS�bna@e^]Pb>O�H_SRO�e^��Ohu@b���JMa@pdo/O�]z]_Z@S�bKO�Q�S�c@H_J�XkSib_bnJNH��5bnShSU5dLMa@HKS
���P���)pB��JMHK]_a@pdO�]_She^u�j�]_Z@S�HKS�bna@e^]_\^p@L>�N�M�>c@HKJ�XkS�b_bDJMH!O�HKHPOhu�\vb®]_J�J�evO�H_LMS�]KJ>ldS�\fp�]_ShLNHPO�]_S�o�JNp�O
bD\fp@LNefSrX[Z@\^c®���WJ��S+��ShHhj+OMb®ShtBcsevO�\^p@S�o	l�S+efJ��	jh]_Z@S!pBasQ#ldShH®J��dc@H_J�X`S�b_bDJMHPbCXhO�p�ldS)oBHYOMbn]K\vXhO�efe^u
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:/SCJMldbDShH_��SC]_ZmO�]AShH_HKJMp@ShJNadb®�JMHYo@bAO�H_S!O�ef��Ohusb9X`JMH_HKS�Xk]KS�oWl�u>�JNHPo@b®��Z@J�bDSe^Shp@LM]KZdbAO�H_S
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Unité de recherche INRIA Rennes, IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex
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