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��p0lH®ÜmqpD~§º{~3twl¼r8vVgh��¦{mufboà©Lt�~§tzvDlMp0l��Xtzg�p�}Vf�p�l�p0w®�~«t�~$rbp0lM°Rf�fbêH��onf�~u~«f��XpV~�}VzvD°�p0OvV�{mutzgytz¶�p�mutzvDl
��ouvD°�zfbgß~d"Ö���L|%����|áiL� ' ³ c#d f�}Dfbl�fbo�p0#t�~u~«¦�f�t�~�mnvâ¯�l��¸m d f$}VwvV°�p�#ghtwl�tzg$¦�gÝv�¨(p0lÜvD°H�uf�rsmutw©�f�ÔFp��~§v
rbp0wzf���»8ÑR»8Á±Û�Ù�Õ ¨±¦�l�r8mutzvDl�¥ d t�r d �Lf�~nrsoutw°�f�~�m d f¬tzlHmufbo�pVrsmntzvVl�°�fbm«¥�fbfblBm d f(�LtÖÞ^fbonfblLm�©Dp0ont�p0°{zf�~%ghvH�Lf�ztzl{}
m d f�tzgßp0}VfO¨±f�p0mn¦�ouf�~#twl-pB}Vtz©�f�lâ�{ouvV°{zfbg�³

c ¥�v�ºHtzl¤��~#v0¨á©Dp0out�p0°�wf�~Op0ouf�}Dfbl�fbo�p0zw®hr8vVl�~«t��Lfbonf��<�OÂ�ÃÌÅ�»ÌÁsÚb¾V½ËÉ�Â�Ñ¸Úb¾�ÁsÉ�¾�Ã8¿z»uÅ¬¥ d t�r d rsvDouonf�~§��vVl¤�âmuv
m d fàoufb��onf�~§f�lLm�p0mutwvVl-v0¨¬m d fBvD°�~§f�ou©�f�����p�mqphp�l���{É�Ø�ØL»8Ñ<Ú�¾�ÁsÉ�¾�Ãs¿w»uÅ�¥ d t�r d p0onf�m d fàtzlL¨±vDoug�p�mutzvDl/mnvh°�f
fbêLmnoqpDrsmuf��h¨±ouvDg:m d f�vDoutz}Dtzl�p�,tzg�p�}Vf�~ X ³ ò l�fbon}V®/¨±¦�l�r8mutzvDl�~ª}Dfbl�fbo�p0zw®/twlL©�vDz©�f�m«¥#v-rsvVgy�RvDl�fblHmq~8³B´
¯�oq~«m#r8vVgh��vVl{fblLm,fbêH��onf�~u~«f�~%m d fOtzlHmufbo�pVrsmntzvDl�°�fbm«¥#f�fbl�m d fO¦�l�ºHl�v�¥¬lh©Dp0ont�p�°�zf�~�p0l��$m d fOvV°�~«fbou©Dp�mutzvDl�~s|
¥ d tzwfªm d fªvDm d f�o#vVl{f�rbp0�{mu¦�onf�~#~«vVghfOºLtwl���v0¨���ontzvVo�ºLl{v0¥¬wf��L}Df�p�°RvD¦�m¬m d f�~§fbm�v0¨�¦�l{ºLl�v�¥¬lh©Dp�out�p�°�zf�~s³
c#d t�~ª�p0mnfbo�tzl{}Vouf��LtzfblHmOt�~ªv�¨±mufbl¸phghfbonfyÁÌ»±Û�Ä�¿·¾�Á8É���¾V½FÉ�Â�Ñ�mnfboug ¥ d t�r d vDl�z®-fbl�rsvH�Lf�~�p��Ltzg ��ontzvVo�|Z°�¦�m
¥ d v�~«fâf�~u~§f�lLmnt�p0�ouvDzfht�~�muv¸r8¦�oufhm d f�tzwÖxË�Rvµ~§f��¸l�p0mn¦�ouf�v0¨(m d fh��ouvD°�zf�g�p�m d p0l�� Ô mnv¸~§vVgyf�fbêHmuf�lLm�|
tzmh}D¦�p0o�p0lHmufbf�~hm d f�fbêHt�~§mnfbl�rsf-p�l��*m d f¸¦�l�t�²�¦�fbl{f�~u~�v�¨äpër8vVl�~«t�~§mnfblHm�~§vDz¦�mntzvVl ¥ d t�r d rsvVlHmutwlL¦�vD¦�~§w®
�Lfb��fbl���~�vVlXm d f���p0m�pÒÕ�³ c v/º�f�fb�<m d fhfbl{fbou}D®ÒxË°�pV~«f��ÜghvH�Lfb,mnoqpVr8mqp0°{zf�|�m d f�r8v�~§mB¨±¦{l�rsmutwvVlÜt�~�v�¨±mufbl
�Lf�rsvDgh��v�~§f��ÜpV~�p¸~§¦�g v0¨(zvHrbp�¬tzlHmufbo�pVrsmntzvVl¸¨±¦�l�rsmntzvVl¤~�pV~u~«vHrst�p�muf��X¥¬tzm d pél{fbtz} d °�vVo d v�vH�¼~«®�~«mufbg ³
9�mqp�l���p0o��éonfb}V¦{�p0ontz¶�p�mutwvVl¸p0�{��ouvµpVr d f�~d" iV� ' pV~�¥#fbw%pD~���p0ouº�v�© � p0l��LvDg >�twfb��¸ÔF������Õ xË°�pV~«f��étwg�p0}Df
p0l�p�z®{~§t�~}"·�b� ' vVoà�/tzl{tzg$¦�g"ìªf�~ur8outz�{mutzvDl � fbl�}Dm d ��outwl�rstw��zf " iL� ' wf�pV��muv�m d fhghtzl{tzg$tz¶�p0mutwvVl-v0¨(~§¦¤r d
}VzvD°�p0�fbl�f�ou}V®$¨±¦�l�rsmntzvVl¤~s³,îWtzm d ��p�ouº�v�© � p0l��LvDg >�tzfb��ÒxË°�pV~«f��hghvH�Lfb�~¨±vVoOtzl�~«mqp0l¤rsf�|�p���ouvD°�p0°�twztwm§®
�Lt�~«muoutw°�¦�mntzvVl�t�~��Lfs¯�l{f��Z³OkFmq~¬¦�~§fà¥¬tzm d tzl�p$¹¬pb®�f�~§t�p0l�f�~«mutzgßp0mutwvVlh¨±oqp�ghfb¥�vVouºyl�p0mn¦�oqp�zz®�wf�pV��~¬muvym d f
ghtzl�twg�tw¶bp�mutwvVl$v0¨�p�lâf�l�fbou}D®�¨±¦�l�r8mutzvDl "Ö�b� ' ³

îWtwm d twlBm d t�~%fbl�f�ou}V®�ghtwl�tzgytÖ¶�p0mutwvVl�¨±oqp�ghfb¥�vVouº^|�¥#f¬pD���Lonf�~u~ d fbonf¬m d f¬�¤p0oumnt�rs¦{�p0oá��ouvD°�zfbg v0¨ ÂsÍ�½ËÉzÇ
Îq¾V¿sÏOÂ�ÐÜ»uÅ8½ËÉ�Ê�¾V½FÉ�Â�ÑL|{p0l��Btwmq~%��v�~n~§tz°{zfOpV~n~§vHrst�p0mntzvVly¥¬tzm d ~«vVghf�ÂsÍ�½FÉ�Îq¾V¿8ÏOÂ�Ð�Ç«Ãq¾0Å�»nØ�Å�»±ÛµÊ�»8ÑL½Ë¾V½FÉ�Â�ÑL³ c#d f
ghvVmntzvVl�f�~«mutwg�p0mnvVo#m d p0mO¥#fà��ouf�~§fblHm d fbonf�°�fbwvVl�}µ~ªmuv$m d f�rs�pV~u~¬v0¨�LtÖÞ^fbonfblLmnt�p�Zf�~«mutzgßp0mutwvVl�ghfbm d vH��~8³
c#d f�~§fOghfbm d vH��~,oufbw®�vVlhm d f�¥#f�z�ºHl�v�¥¬l¸ÂsÍ�½ËÉ�Îq¾V¿0ÏOÂ�ÐXÎqÂ�ÑÒÅ8½ËÁu¾�É�ÑH½�Ô��������VÕ�¥ d t�r d ztwl�º{~ ¥¬twm d twl�pB~«tzl�}Dzf
f�²Ò¦¤p0mutwvVl�m d fB~«��p0mntzv�xFmnfbgh��vVo�p0��Lfbontz©Dp0mntz©�f�~,v0¨,m d f�z¦�gytzl�p�l�rsf¬¨±¦�l�rsmntzvVl-p�l��âm d f�ghvVmntzvVl$¯�fb��hmnv�f�~ x
mutzgßp0mufµ³��ªlL¨±vDoumu¦{l�p0mnfbz®�|�m d t�~%r8vVl�~«muoqp�tzlHm,t�~%©�fbou®ä~§fbl¤~§tzmntz©�f�muvBl{vVt�~«fOp0l��$°Rf d pb©�f�~�°�pD�Lz®�¥ d f�lh~«��p0mnt�p0
vVo�muf�gh��vVoqp�#©Dp0ont�p�mutzvDl�~Bv0¨(m d fâw¦�ghtwl�p0l�r8f3¨±¦�l¤rsmutwvVlXp�ouf�muv�v¸�p�ou}Vfµ³Ü´ªlXvVm d fbo$~«vV¦�o�rsf�v0¨�rsvVl�r8fboul
p0out�~§f�~%¨±ouvDgÝm d f�~§ghv�vDm d l�f�~u~#ouf�}V¦��p0outw¶btzl{}B��ontzvVo�¥ d t�r d t�~#¦�~§¦�p�zw®hpD~u~§vHr8t�p0mnf��hmuv�m d f�~§f�ghvH�Hfb�~8³ c#d f
¨±ouvVlHmutwfboq~,¥ d t�r d �Lf�g�p0o�rbp0mnf�m d f��LtÖÞ^fbonfblLm1p0���¤p0ouf�lLmOghvVmntzvDl�~#rsv�f�êLt�~§mutwl�}B¥¬twm d twl�m d f�~np0ghf�~ursfbl{fBp�ouf
tz}Vl{vVouf��ß°H®�pB°�wtzl���~«ghv�vVm d tzl�}{³ c#d t�~O�Lfs¯Rrstzfbl¤rs®�ouf�~«¦�zm�~#tzl-p�°�pV��f�~§mntzg�p�mutzvDl�l{f�p0on°L®hm d f�~«f�°�vDoq�Lfbo
ztzl{f�~s³�´ }Douf�p�m��Lf�p0�v0¨�~«mu¦��Ltwf�~ d pV~ª°�fbf�l��Lf��Ht�rbp�muf��hmuvym d t�~¬~§��f�rst·¯^r���onvV°�wfbgÝv�¨¬�Ht�~ur8vVlHmutzlH¦�twm§®$��onfsx
~§fbon©Ltwl�}houf�}V¦��p0outw¶�p0mntzvDl�tzlírsvVgh�{¦�mutwl�}hvV�{mut�r�p0�ú�v�¥ ÔFp0l¤�étwlÜrsvDgh��¦�mnfboO©Lt�~§tzvDl�tzl¸}Vfbl{fboqp� Õq³}9�fbfB¨±vVo
tzl�~«mqp0l¤rsf�"Ö�*BH| �bi�|^�! �|��0��|{i��H|�� B�|���� ' ³

´(�LvV��mntzl�}MpXghvVonf/}VwvV°�p�B©Htzfb¥¬��vDtzlHmb|��Ü³#"�³ª¹#�pVrqº¼��vVtwlLm�~hvV¦�m-tzl "$ ' m d p�m�p0w�m d f¸�Lt·Þ^fboufblHm
��ouvD°�zfbgß~#¥#f d p�©�f1�u¦�~§m(fb©�vVº�f���rbp�l�°�f$~§fbfbl pV~hçq�Hfb©Lt�p0mntzvVl¤~uè3¨±onvVg�m d f��{p0mqphghvH�Hfb�p0l��â¨±onvVg"m d f
��outwvVo%ghvH�Hfb�ouf�~§��f�rsmntz©�fbw®�³ c#d vD¦�} d �HtÖÞ^fbouf�lLm%twl�l�p0mn¦�oufµ|Òm d fb®ärbp0l d vV��fs¨±¦{zz®�°�fOzvHrbp�muf���p�l���mnouf�p�muf��

%�& ¥!')(+*,*.-0/�/21{¥0*.13(54762809;:�:�1.6<(
478�9>=�=01{¥�?A@
/29B@5C0D;1.:�E�9>D;D�CF1G(
4H621{¥�*I@
D;D;1.=KJ�*.(,¥!LNM�-0/�@56�9;(�¥0OP6�8�/�(A-�MA80(�-06�6�801GQN@5QN1,/IR

SUTV¤�S &



 

¥¬tzm d tzl¸p�¦�l{tÖ¯�f��â¨±o�p0ghf�¥#vVonº<�Om d f�vDl�f�v0Þ^fbonf���°L®-m d f-ÁnÂ�ÃbÄµÅ8½#Å8½Ë¾V½ËÉÖÅ8½FÉ�ÎÌÅ(¥ d v�~«f�vDoutw}Vtzl¤p0�p0twg�t�~Om d f
f�~§mntzg�p�mutzvDl�v�¨,ghvH�Lf��~twl���ouf�~«fbl�rsf(v0¨,g�p�lL®y�Lfb©Ht�p�mutwl�}BvHrbr8¦�ouonfbl�rsf�~¬p�ghvVl{}�m d fà��p�mqp " �V� ' ³
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>�vDoBm d f�~up�ghfh��¦�on��v�~§f¸Ô±tF³ fµ³z|��Lfs¯�l{tzmutwvVlÜv�¨�p�lÜfsãßrstzf�lLmà�Lfbmnfbougytzl�t�~§mut�rBp�z}VvDoutwm d g×muv¸�Lf�p0#¥¬twm d
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tzlHmufbon��oufbmntzl�}{| ~§mnou¦�r8mu¦�ontzl�} p0l��<°�fbmnmufbo�f�~«mutwg�p0mntzl�}hm d f$vV��mnt�rbp� ú¤v0¥ twlL¨±vVong�p0mntzvDlU"·�V�V| �µi ' ³ �Ofbouf�pb¨�x
mufbo�|Rm d f�~«fb}Vghf�lLm�p0mutwvVl�¥#färsvVl¤~§t��Hfboªt�~ª�Hfs¯�l�f���pD~�phÅ�É�ÑVÛV¿z»yÎs¿·Â0Å�»nØ-ÎbÄHÁsÚ0»¬w®Ltwl�}$tzl/m d fBtwg�p0}Df����p�l�f�|
¥ d t�r d �Lv�f�~ªl�vVm�~§fb·¨�xFtwlLmnfboq~«f�rsmb³�9�vVghfà�Lt�~ursonfbmutw¶�p0mntzvDl�~ur d fbgyf�p0wzv�¥O~ªmuvypV~n~§vHrst�p0mnf�¥¬twm d twm�p$¦�l�t�²�¦�f
��p0onmutzmntzvDlhv0¨�m d f���twêLfb^~«fbm#twl�mnfboug�~%v�¨OçutzlHmuf�outzvDoqèH| � |{p0l��Üçuf�êLmnfboutwvVoqèH| �� �-��� � ³,k lym d fª¨±vDzwv0¥¬twl�}
� ¥¬twz^°Rfàrbp�zwf��/¾�Å�»±Û�Ê�»8ÑL½±³ c#d f��{ouf�rst�~§f��Hfs¯�l�twmutzvDl�p0l¤�ß�¤p0oqp�ghfbmnoutz¶�p0mutwvVlhv�¨%m d t�~¬r8¦�ou©�fOg�pb®�°�f�v�¨
�LtÖÞ^fbonfblLm�l�p0mn¦�ouf�~s|��Lfb��fbl¤�Ltzl�}�vDl�m d f��{ouvV°{zfbg p�m d p0l¤�Z|�vVl�m d fBp�ghvV¦{lLm�v0¨á��outwvVo¬ºHl�v�¥¬zf��L}Df�¥ d t�r d
t�~#pb©Dp0tw�p�°�zfOvVo�¥¬p0lHmuf���muv�°�f�¦�~«f��Z|{p0l���vDl�m d f�pbÞ^vVoq�{p0°�wfBr8vVgh��¦{mqp0mntzvDl�p0�°�¦�o��Lfbl ³ c#d f�fbêHmuoqpDrsmutwvVl
v0¨ághv�©Ltwl�}BvD°H�uf�rsmq~#v�¨�pB��onf�rst�~«f�l�p0mn¦�ouf$Ô fµ³ }�³w|L©�f d t�rswf�~%tzl�muo�p�ãßr�~«f�²�¦�fbl�rsf�~ÌÕq|{p0l���m d f�fbêHmuo�pVrsmntzvDlâv�¨
m d f�onfb}VtwvVl¸fbê d tz°�twmutzl{}hm d f��p0on}Vf�~«m�gyvVmutwvVl�twl�tzg�p�}Vf$~§f�²Ò¦�f�l�rsf�~ª¥¬twm d ©Dp0ontzvD¦�~BrsvDlLmnfblHmq~s|�~ d vD¦����°�f
p0����onv�pDr d f��â�HtÖÞ^fbouf�lLmnz®�¨±ouvVg m d t�~#�RvDtzlHmªv�¨%©Htzf�¥�³

´ ��p�oqp�ghfbmuontz¶�p�mutwvVlhv�¨,zv�¥È�Ltwghfbl�~«tzvDl�rbp0l-°�f�¦¤~§f���muvy~§��f�rst·¨±®�p�~«muonvVl�}h}DfbvVgyfbmuont�rª��ontzvDo¬ºLl�v�¥#x
zf��L}Df�v0¨�m d fàoufb}DtzvDl�~ d p0��f�³ c#d t�~Ot�~Op0zwv�¥#f��h°H®âm d fyØL» ��Â�Á8Ê�¾�Ãs¿z»à½§»8ÊªÍ�¿ ¾V½§»¬¨±oqp�ghfb¥#vDouºh�{ouvV��vµ~§f��/°H®
Iªonfbl�p�l��Lfbo " �L��|��D��|%�Vi ' ³��,vVlH©�fbo�~§fbw®�|�p¼çu¥#f�p0º{è/oufb}D¦��p�outz¶�tzl�}���ontzvVoärbp0lX°�f�rbp���mu¦{ouf��Ü¥¬tzm d ���p0l�f
rs¦�ou©�f�~�rsvVlHmuonvVzwf��Ü°L®Mp��p�ou}Vf-lL¦{g�°�fbo�v�¨���p0o�p0ghf�mufbo�~s³ c#d t�~�~«tzmn¦�p0mntzvVlMt�~�m d vDouvD¦�} d w®WpD���Louf�~u~§f��
¥¬tzm d tzl¸m d f�¨±oqp�ghfb¥#vDouº�v�¨ä¾�Îs½FÉ�Ú�»hÎqÂ�ÑH½FÂ�ÄHÁhÊ�Â�ØL»q¿ Åàp�l��ëÅ�Ñ�¾���»nÅp"·�s��|��D� ' ³	�ªvDmuf$m d fhm«¥�vâtwgh��vVonmqp0lHm
rs�pD~u~§f�~#v0¨ p0����onv�pDr d f�~ïm d p0mO¥#f d pb©�f,�u¦�~«mªf�©�vVº�f��hp�ouf�fb©�fblHmu¦¤p0zw®$²Ò¦{tzmuf(v0©�f�ou�p�����twl�}�³�Oontz}Vtwl�p0wz®�¦�~«f��/tzl¸~«mutzw�twg�p0}Df�~«fb}Vghf�lLm�p0mutwvVl |�m d f�~§f$rswv�~«f���rs¦�on©�f�ghvH�Lfb�~ªp�����f�p0oàpV~���v�¥#fbo«¨±¦�
muv�vV�~3mnvÜr8vV��f�¥¬tzm d ghvDmutwvVlM~§fb}DghfblHmqp�mutzvDl ³ � f�rsf�lLmnz®�|á�LtÖÞ^fbonfblLmàfbêHmufbl�~«tzvDl�~Bv0¨à�Hfs¨±vVong�p0°�wf�rs¦�on©�f
¨±vVougßp0zt�~§g muvBgyvVmutwvVl$�Lf�muf�rsmntzvDlhp�l���muo�pVrqºLtwl�} d pb©�fª°�fbf�l��Lf�~nrsoutw°Rf�� " iL|���|H��|����H|Hi�B�|HiD��|LiN �|HiV�L|H��� ' ³�O¦�o���¦�on�Rvµ~§f d fbonf�t�~,l�fbtwm d fbo�muv$r d v�v�~«f�p0gyvVl�}�m d f��Lt·ÞZf�oufblHm��Lfs¨±vVong�p0°{zf(~ d p��Rf�ghvH�Hfb�~8|Òl{vVo¬muv
��ouvD�Rvµ~§fyp�l�fb¥ vVl�fµ³�î<f�¥�vV¦���/oqp0m d fbo�wtzº�fàmuv�~ d v�¥ d v�¥ ~§¦�r d p�rs¦�on©�fsxF°¤pV~§f��/~§f�}VghfblHmqp�mutwvVl/gßp�®
°RfyrsvDl�l�f�rsmnf��/muv-m d f�vD��mut�rbp0%ú�v�¥ f�~§mntzg�p�muvVo(¥#f$��ouvD�Rvµ~§f�³ c#d fbonfs¨±vVonf�| tzl¸m d f$rsvDghtzl{}�~§f�r8mutzvDl | ¥#f
oufbg�p�tzlh}Dfbl�fbo�p0�°L®�l�f�tzm d fbo¬ouf�~«muont�rsmntzl�}�vD¦�oq~«fbz©�f�~#mnv�p$~§��f�rst·¯^r�¨Ëp�ghtzw®�v�¨,��v�~u~«tz°�wf�rs¦{ou©�f�~8|�l�vVo�mnvhp
~§��f�rst·¯^rª��ontzvVoOºHl�v�¥¬zf��L}Df�³

´(~ ¨±vVo�m d f(fbêL��fbontzghf�lLm�~s|�¥#fO¥¬tzz^�Lf�ghvVl�~«muo�p0mufOm d fª¨±f�pV~«tz°�twztwm§®äp0l��$m d f�twlLmnfbouf�~§m,v0¨�m d f�p0�{��ouvµpVr d
°L®�¦�~«tzl�}àm«¥#và~§twgh��zf�m«®L��f�~,v0¨ vD°H�uf�rsm«xFvDoutzf�lLmnf���~«fb}VgyfblLm�p0mntzvVl�gyvH�Lfb�~�¥ d t�r d twzw¦�~§mnoqp0mnfªm«¥�v�f�êLmnoufbghf
rbpV~«f�~#v0¨,�¤p0oqp�ghfbmnfboutw¶�p0mntzvVl¤~s³
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c#d f�f�êLmnfbl�~§twvVl¸v0¨Om d f�f�l�fbou}D®ÒxË°�pD~§f��<f�~§mutwg�p0mntzvDl�ghvH�Lfb%t�~�vV°�m�p0tzl{f��<°H®¸pV���Ltwl�}/m«¥�vâmnfbougß~ªmuv-m d f
}VzvD°�p0,fbl{fbou}D®/¨±¦�l�rsmntzvVl _�� ³ c#d f�¯�oq~«m�vVl�f�| �/� e�� �Ke |�rbp���mu¦�onf�~�m d f ¾�Í^Á8É�Â�ÁsÉZºHl�v�¥¬zf��L}Df$p0°�vV¦{m�m d f
Å�»±Û�Ê�»8ÑL½ËÉ�ÑVÛÜÎ�ÄLÁ8Ú0»q³�´�~�¥�fh~np0t��^|�tzmàrbp�l<°�fhv�¨O©�fbou® �LtÖÞ^fbonfblHm�l�p0mn¦�ouf�~s³ c#d fy~§f�r8vVl��<vDl�f�| � � 	 :�� e��
	 : |~§��f�rst·¯�f�~ m d f¬ghvH�Hf#v0¨^twlLmnfboqpDrsmutwvVlB°�fbm«¥�fbfblBm d fO~§f�}VghfblHm�p0l¤�Bm d f¬onf�~§m%v�¨^m d f¬f�~«mutwg�p0mntzvVl�ghvH�HfbZÔ±tF³ f�³z|
©�fbzvHrstwm«®B¯�fb��^|�p0¦{êLtwzt�p�ou®$©Dp0out�p0°�wf�~¬p0l¤�/��p�mqpÒÕ�³#ìOtÖÞ^fbouf�lLm¬¥1p�®{~#v0¨ tzlHmufbo�pVrsmntzvVlyg�pb®�°RfärsvVl¤~§t��Hfbouf��M�
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� c#d fO~§f�}VghfblHm�tzlHmufbo�pVrsm�~%�Ltzonf�rsmnz®�¥¬twm d � °H®/ç�rs¦�mumntzl�}µè�m d f¬onfb}V¦��p0ontz¶�p�mutzvDl�m d ouvD¦�} d tzm�~�°�vVo��Lfbob³
kFlBm d t�~%rbpD~§f¬twm%pDrsmq~%pD~%p�~§fbm�v0¨^°�twl�p0on®Bwtzl�f���ouvHrsf�~u~§f�~%~§twghtz�p0o muv(m d vµ~§f¬tzl "Ö����|V��� ' |�¥ d t�r d ¥#vD¦���
°�fBr8vVl�~«muoqp�tzl�f��ßmnv�w®�f�p0wvVl�}yp$rszvµ~§f��hr8¦�ou©�f��

� c#d f�~«fb}Vghf�lLm�tzlHmufbo�pVrsm�~tzl¤�Ltzonf�rsmuw®B¥¬twm d m d f(©�fbzvHrstwm«®B¯�fb��$m d onvV¦�} d m d fBp�¦�êHtzzt�p0on®�©Dp0ont�p�°�zf�~	a
p0l��]�bvVos`L³�´ªl�tzlHmufbo�pVrsmntzvVl�¥¬twm d aí¥#vV¦{��ß¨Ëpb©�vDo¬©�fbzvHrstwm«®h�Lt�~ursvDlLmntzlH¦�tzmntzf�~�p0wvVl�}$m d fà°�vVoq�Hfboªv�¨
m d fOghv�©Htzl�}�onfb}VtwvVl |{p0l��yrsvVlH©�fboq~«fbz®µ|0twm¥�vV¦���h�Lontz©�f¬m d f�rs¦�on©�f¬muv�¥¬p�oq��m d f�p�zonf�pV�L®yrsvDgh��¦�mnf��
�Lt�~nrsvVlHmutwlL¦{tzmutwf�~%v0¨ám d fàrs¦{ououf�lLm¬vD��mut�rbp0Zú�v�¥ f�~§mntzg�p�muf�³

� c#d f�~«fb}VgyfblLm¬twlLmnfboqpDrsm¬¥¬tzm d m d f���p�mqp�w®Ltwl�}yp0zvDl�}htwmq~¬°RvDoq�Lf�o�p0l��]�bvVo�¥¬twm d twl/m d f�~§�¤p0l�v0¨�twmq~
tzlHmufbontzvDob³ c#d t�~�rsvV¦{��Üp�zzv�¥ muv�r�p0��mn¦�ouf$m d f$¨ËpVrsm�m d p0mBm d f$°RvD¦�l���p�ou®Üv�¨(pâghv�©Htzl�}youfb}DtzvVlít�~
©�fbou®$ztwº�fbz®àmuv$fbê d tz°�twm#�p0ou}Df�� d vVmnvVghf�muout�r��Lt�~ursvDlLmntzlH¦�tzmntzf�~8|Ò¥ d tzzf(m d f�tzlHmuf�outzvDoO~ d vD¦���hfbê d tw°�tzm�|
muv$~«vVghf�f�êLmnfblLm�|�p�l�vVmnt�rsf�p0°�wf�~§��p�mut�p0K��mufbgy�RvDoqp� °�outw} d mul�f�~n~ d vVgyvV}Vf�l�fbtzm«®�³

ò pDr d v�¨ m d f�~§f¬��vµ~u~§tw°�tzwtzmntzf�~ d pV~,~§vDghf¬p�����f�p0Ë|�p0l¤�3m d fb®�r8vV¦���B�Rvµ~u~«tz°�w®�°Rf#¨±on¦�tzm«¨±¦�zw®àrsvVg$°�tzl{f��Z³�>�vVo
tzl�~«mqp0l¤rsf�| m d f$r8¦�ou©�f$rsvD¦���¸~§twg�¦{zmqp�l�fbvD¦�~§w®â°�fy�Loutw©�fbl�°H®�m d f$��p�mqp�muv�¥¬p�oq�<� d vVmuvDghfbmnout�rà�Lt�~nrsvVlHmut·x
lL¦�twmutwf�~¥ d twzf�twlLmnfboqpDrsmutwl�}��Htzouf�rsmuw®�vDo¬tzl��Ltwouf�r8muz®$¥¬tzm d m d f�ouf�}V¦��p0outw¶�p0mntzvDlâv�¨%m d f�©�fbzvHr8tzm«®B¯�fb��Z³�O¦�o���¦{ou��v�~«f d fbonf�t�~�mnv�tzlHmuouvH�H¦�rsfypy¯¤oq~§mäp0mnmufbgh�{m�muv�f�²�¦�tz�¸vV¦{oBr8vVgh��wfbmufàf�~§mntzg�p�mutwvVl�ghvH�Lf�
¥¬tzm d p0l-vV°H�uf�rsm«xFvDoutwfblLmnf��htzlHmufbo�pVrsmntzl�}y~§f�}VghfblHmqp�mutwvVl-�Lfb©Ht�rsf �%¥#f d p�©�fàr d v�~«fbl�~«v�¨Ëp0o�p0l�tzlHmuf�oqpVr8mutzvDl
ghvH�LfO¥ d t�r d wf�pV�{~muväpB~«tzgh��wf#fbl{fbou}D®3¨±vDoug$¦��p�mutzvDl |�p�l���muv�f�pV~§®$r8vVgh��¦{mqp0mntzvDl�~s³ c#d f�~§fb}DghfblHm%¥¬tzw
vVl�w®�tzlHmufbo�pVrsm ¥¬twm d m d f#f�~«mutzgßp0mutwvVl��{ouvHrsf�~n~æm d ouvD¦�} d m d f	a#ðñ~ p0¦�êHtzwt�p�ou®O©Vp�out�p0°�wf�~s³ c#d f¬rsvDouonf�~§��vVl¤�Ltzl�}
rsv�~«m#¨±¦�l�rsmntzvVl-rsvDgh��vVl�f�lLm � � 	 :�� e��
	 : Ô � ��aÕ,f�ê d tw°�tzm�~m«¥#v�mnfbougß~,��m d f�¯�oq~«m¬vVl�f�t�~#��ouvD�RvDoumntzvVl¤p0�muv$m d fghf�p0l�©Dp0w¦�fBv�¨ja  �e ~ªv�©�fbo ?���� ��#�Fg@����h�Si� � � �� �H³OkFmOm d fblíÔFp�Õ#¨Ëpb©�vVoq~¬zv�¥ ©Dp�z¦�f�~�ÔFr8zv�~«fBmnvh¶bfbonvLÕ
v0¨1�Lt�~nrsvVlHmutwlL¦{tzm«®-p0¦�êHtzwt�p0on®�©Vp�out�p0°�wf�~�p0wvVl�}�m d f�°�vDoq�Lfbo(v0¨¬m d f$~§f�}VghfblHmb|^p0l¤�ëÔ±°ZÕO�Lontz©�f�~ªm d f$rs¦�on©�f
muv�¥¬p�oq�hm d f(ghvVonf�~«tz}Vl{tÖ¯^rbp�lLm¬}µp0m d fboutwl�}�v0¨ázv�¥#xË©Dp0z¦{f���a  fe ³ c#d fà~§f�r8vVl��hvVl{f�t�~��onvV��vVonmutwvVl�p��mnv�m d f
vV����v�~«tzmnfBghf�p�lh©Dp0w¦�f�v0¨	a  �e ~¬v0©�f�o ? � ��#�Fgj����h8S �L� �H³#kFmq~#onvVwf�t�~�ÔFp�Õ#mnv3¨Ëpb©�vVo¬�p0on}VfB©Dp�z¦�f�~�ÔËrszvµ~§f
muv�¦�l�twm§®�Õ�tzl�~«t��Lf$p�l��ëÔ±°ZÕOmuvhgßp0º�fBm d f$rs¦�on©�f$~§¦�onouvD¦�l��¸p0ouf�pV~�¥¬tzm d ¦�l{tÖ¨±vVong�©�fbwvHrstzm«®�³ c#d f�}VzvD°�p0
fbl�fbon}V®$v0¨,m d f�fbêLmnfbl��Lf���ghvH�Lfb^t�~¬�Lf�~§tz}Dl�f���pV~#¨±vVwzv�¥O~,�

� Ô O � ��`6��a�� � � � � � Õ �� _ Ô O � ��`6��aj� � � � Õ � �	� e����Ke Ô � Õ � � � 	 :�� e��
	 : Ô � ��aÕ�� ÔËiViÒÕ
¥¬tzm d �

� � 	 :�� e��
	 : Ô � ��aÕl� � X� ?���� � ��  ~ e�� � ������ a  �e � � Z� ?Y� � ��  ~ e ��� � a  �e � ÔËi0�LÕ

¥¬tzm d ~«vVghf���vµ~§tzmntz©�f��¤p0oqp�ghfbmnfboq~ � X¬p�l�� � Zb³´(~æ¨±vVo,m d f�rs�pV~n~ v�¨�pD�Lght�~n~§tw°�zf1~§fb}DghfblHmq~s|Dp0l¤��pD~u~§vHr8t�p0mnf�����ontzvDof�l�fbou}D®�|V¥�f d pb©�fOrsvVl�~«t��Lf�ouf���m«¥#v
fbêLmnoufbgyfOrbpV~«f�~ïtwl�vV¦�o¬fbêH��fboutwghfblHmq~��

� ´ÈrbpV~«f�v�¨,mutw} d mª}DfbvVgyfbmuont�rOrsvVl�~«muo�p0tzlHm(pV~u~«vHrst�p�muf��/¥¬twm d p�¥#f�p�ºh��outwvVoOvVl-m d fä~ d p��Rf �#m d fà~«fb}0x
ghfblHmutwl�}�r8¦�ou©�f¬t�~pàrsvVlH©�fbêä²Ò¦�pD�Loutw�p�mufbo�p0�¥ d vµ~§f��{outzvDo,fbl�fbon}V®�t�~%��onvV��vVonmutwvVl�p� muv ��fboutwghfbmuf�o |~§¦{o§¨ËpVr8f |
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p0l���m d f�muv�®�xFmnoqp�tzl���¦�~ d f�~¬p�ouvVwztwl�}�°�p0wF³
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Unit é de recherche INRIA Rhône-Alpes, 46 avenue F élix Viallet, 38031 GRENOBLE Cedex 1
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