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THÈME 4





���������	��
������
����������	�����
��� �!�������"�$# %"
'&���($# �)���+*�,

-'.0/21"3465�798�:<;>=?:<@�A�B�C DE: /GF'.IHJ1LK�M ;"N?;O:<C�C
P	QSRT�U)T�VOWYXJZ[U�\2]_^0`aZcb6d�T�`	bfe2`aZcU�Z[gh^0`aZ[bfdi T"gkjJgk` RT�U)T�g�l�bfU�e2][T�mJT�gn'o bIp�T�`"XJqkrts�u"v)wyx{zI|

} ^~e2e�b o ` i T o T�l Q T o l Q T�dt��v6�f�2��W�XJT�eG`kT�U�� o T��I�f�6�"WY�~V�e�^0�6T�g

���������0���0�6�$� T�l�bfd2gaZ i T o ^~d Q Z iGi T�d�s?^ oa� b0�?U�b i T�]'�	Zc` Q U�\G]c`aZ i Z[U�T�d2gkZ[b6d�^0]{b6�2gkT o �f^0`aZcb6d2gI�'^0d i �	Z[` Q U)Z[gagke�T�l�Z��2�
l�^0`kZ[b6dL�LZ�� Tf�{` Q T? 0¡�¡�¢J£�¤�¥�l�bJT�¦)l�Z[T�dJ`kg�w_` o ^~d2gkZ[`kZ[b6d�e o b6��^0�2Z[][Z[`�j�U§^0` o Z[m{�L^0d i bf�2gaT o �f^~`kZ[bfd¨l�bfd i Z[`kZ[bfd�^~] i T�dGgkZ[`kZ[T�g�|�^ o T
e�bfgagkZ[�2][j i Z�©ST o T�dJ`"ª o bfU«` Q T?¬®�¢�¤�l�bJT�¦)l�Z[T�dJ`agI�O¯+d i T o U)Z[] i ^~gkga\2U)e2`aZ[bfd2g�bfd¨` Q TOl�bJT�¦)l�Z[T�dJ`kg°b0ª	��b6` Q ` Q TO` o \2T)^0d i
` Q T§^~gkga\2U)T i U�b i T�][gI�{�±T)e o b0�fT�` Q ^~`)²�w_Z_|"` Q T)e o T i Z[l�`aZcb6d���][`aT o ��^~d i Z[`kgO� o ^ i Z[T�dJ`t�t� o � `I�³gkbfU�T�e�^ o ^0U�T�`kT o Zcd�` Q T
U�b i T�]���ª®b o �fT�`<^~][U)bfga`Lga\ o T�][jO` Q T�Z o Z[d2Z[`kZ_^0]Jl�b6d i Z[`kZ[b6d�T�mJe�bfd2T�d�`aZ_^0][][j"ª9^0ga`I�f^~d i w_Z[Z_|�` Q T�T�mJ`kT�d i T i s´^ ok� b0�tl Q ^0Z[dL�6� Q b6gkT
l�bfU)e�bfdGT�dJ`kg�^ o Tt²{` Q T	\Gd2bf�2gaT o �6T i s´^ ok� b0�tl Q ^0Z[dL�~` Q T	b6�2gkT o �f^0`aZcb6d�gaT�µJ\2T�d2l�Tf�2` Q T	e o T i Z[l�`kZ[bfdO��]c`aT o �6^0d i Z[`kg'� o ^ i ZcT�d�`��
Z[g±�fT�b6U)T�` o Z[lI^~]c][jOT o �6b i Z[l�^0d i Q ^0g+^O\Gd2Z[µ�\GT¶Z[dJ�f^ o Z_^0dJ`�e o bf��^~�2Z[]cZ[`�j i Z[gk` o Z[�2\2`aZcb6dL�
·�¸J¹�ºh»°¼��f½'�~� ¾ s?s��JU�Z[gkgke�T�l�Z���T i U�b i T�]��fe o T i Z[l�`aZ[bfd���]c`aT o �GT�mJe�b6d2T�dJ`kZ_^~]�ª®b o �fT�`a`kZ[d2���J�6T�bfU�T�` o Z[l+T o �fb i Z[l�Z[`�j��6e o b i �
\Gl�`	b0ª o ^0d i bfU¿U§^~` o Z[l�T�gI�JÀ±Z oa�JQ b0©Ál�bfdJ` o ^0l�`aZcb6d�l�bJT�¦)l�Z[T�dJ`

Â[Ã�ÄÅÇÆ�ÈIÉ ÄÅ�Ê'Ë[Æ�Ì®Í�Î
Ï{Ð0ÑÓÒ�Ô�Õ�Öy×"Ô�Ø�ÒÚÙ0Ø�Ö®ÛyÑÓØ�ÜÓÜÓÝ	ÒyÞ0Ù0ÙfÕ�ÖyÛyßkà+á�Ý"Û®Ð0ß	â�Õ�ã	ã	ÑÓÒyÒ®ÑÓÕ�ä+Õ�åLÛyÐ0ß<æ�Þ0ÖyÕ�ÙfßaØ�ä¶â�Õ�ã	ã±Þ0ä0ÑÓÛyÑÓßkÒaçIÞ0ä0à0ßkÖ�Û®Ð0ß	è0â�é_æ�êëâ�æ¨Ù0Ö®Õ�ìyßkíaÛ'î0ï Æ�Ë_ÅÇÉðañ ÅÇò0Ëcó ô{õ®ö÷Ëcó_øaò çIÙ0ÖyÕ�ì®ßaíkÛ6äIÞ0ã±áfßaÖùè0â�ú�ûaü�â�Ï{ýIþaü�ÿ�����ý0ç�Ø�ä0àÚÞ0ä0à0ßkÖJÛ®Ð0ß��'â�� Ù0ÖyÕ�ì®ßkíaÛ�î Ë ö÷Ëcó�Æ�Ë[ócõyö�� ð ò
	aÅ��®ÅÇòfõ®Å	hø�� î Ë øÇõ��Iö÷Æ�Ëcó[õ����9ø�õyÅ�Æ�ÆkÅÇÆ çIÙ0ÖyÕ�ì®ßkíaÛä�Þ0ã±áfßkÖ�â������³ü�â�Ï{ýIþaü�ÿ�ÿ����0ç�Ø�ä0à+á�Ý	ÛyÐ0ß��LÖyã±Ý��LßkÒyßkØ�Ö®í�Ð����	íkß�ç0Þ0ä0à0ßaÖ���ÖyØ�ä�Û��������Lÿ���ü�ý� aüfú�ü�ÿ0ú
!��#"

$ é%�Lé®è&�('±é_ê��Lé)�Úç�â�Ø�ã	Ù0Þ0Ò{à0ß+*{ßkØ�Þ0ÜÓÑÓßkÞJç�,� �ÿ��Iþ-�Lßkä0ä0ßaÒSâ/.ßaà0ß
06ç�10ÖyØ�ä0íkß2"4365�798�5�:�;�<2=#>@?2>@A�:CBEDF?
$
$ é%���G���?Ø�ä0à+é)��é®è&�('�é_ê��Lé)�Úçfâ�Ø�ã	Ù0Þ0Ò�à0ß+*{ßaØ�Þ0ÜÓÑÓßkÞJç�,� ÷ÿ��Iþ+��ßkä0ä0ßkÒ{â/.ßkà0ß�0fç&10Ö®Ø�ä0íkß�"H365�IF7�J&7�5�=#>@?2>@A9:KBLDF?

Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
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Unit é de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unit é de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
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