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c#d efbghf�iBj kFlLmnfboqpDrsmutwvVl d vVghghf8xFgypVr d tzl{fV|

tzg�p�}Vf�~8|��LvDl�l1�fbf�~s|�rsvDl�l�p0t�~u~np0l�rsf�~
� ouv��ufbm����������

� p�����vVoum��Lf�ouf�r d fbo�r d f�l����V�DiV�3j ��p�oq~����V�V��j ������p0}Df�~
�h���8�� �¡�¢V��£ kFl�m d t�~��¤p0��fbo,¥#fOpD���Louf�~u~%m d fOtzlHmuont�rbp�muf,t�~n~§¦�fOv0¨^onf�rsv�©�fboutwl�}(p0l��$~§fb}DghfblHmutwl�}ªm d fOp0�{��p0o«x
fblLm¬©�f�­zvHrstwm§®B¯¤fb­��h°�fbm«¥#fbf�l/r8vVl�~«f�rs¦�mntz©�fª¨±o�p0ghf�~,v0¨�p�l/twg�p0}Df�~§f�²�¦�fbl¤rsf�³,´�~
¨±vDoªghvDmutwvVl�f�~§mntzg�p�mutwvVl |
¥#f��Lf�~§tz}Dl�pB}V­wvV°�p�­ rsvµ~§m#¨±¦�l¤rsmutwvVl�p�­Zmuv�°�f�gytzl�twght·¶bf��Bp�ghvVl{}Bm d fB~«fbm#v�¨���v�~u~«tz°�­wf�©�fb­zvHrstwm«®�¯�fb­���~s³,kFl
m d fy~up�ghf$~§��twoutwm�pV~�m d f$fbl�fbon}V®/¨±¦�l¤rsmutwvVl¸��ouvD�Rvµ~§f��¸°L®¸¹#­�pVrqº¼»q½(¾V¿À|�¥�fhr8vVl�~«t��Lfbo�m«¥#v�mnfboug�~8|Z°�vVm d
tzlH©�vV­z©Htzl{}�p$ÁuÂ�ÃbÄVÅ8½�ÆÈÇu»nÅ8½FÉ�Ê�¾V½ËÂ�ÁÌ³ c#d fª¯�oq~«m#vDl�fªonfbtzlH¨±vVoqr8f�~%m d f¬¨±oqp�}Vtz­wfªgyvH�Lfb­ztwl�}�v�¨�m d f$ÂsÍ�½ËÉ�Îq¾V¿bÏOÂ�Ð
ÎqÂ�ÑÒÅ8½FÁn¾�É�ÑL½B»nÓbÄH¾V½ËÉ�Â�ÑL|
¥ d tz­zfym d f�~«f�rsvDl��WÔq¾hÍ^ÁsÉ�Â�Á8ÉÖÕ�mnfboug×tzl�r8vVou��vDoqp0mnf�~�pXØ�ÉÖÅ�ÎqÂ�ÑL½ËÉ�Ñ�ÄHÉz½FÙhÍ^ÁÌ»uÅ�»ÌÁsÚbÉ�ÑDÛ
~§ghv�vDm d l�f�~u~�rsvDl�~§mnoqp0twlLm�³Ü´Ýg$¦�­zmntzouf�~§vV­w¦�mutwvVl/¨±vDoug$¦�­�p�mutzvDlÜv0¨(m d t�~��Lt·ÞZf�oufblHmut�p0­#f�~§mutwg�p0mntzvDl<ghf�m d vH�
p0tzgß~%p0m�pVr�rsf�~u~«tzl�}à­zvDl�}�oqp0l{}Vf��Lt�~§��­�pVrsf�ghfblHmq~ tzlypBrsvµp0oq~«fsxËmuv0x±¯�l�f(tzl�rsonfbghfblHmqp�­�¥¬pb®�³á´�~�¨±vVo#m d fOghtzlLx
tzghtw¶�p0mntzvVl-pD~u~§vHr8t�p0mnf���¥¬tzm d onvV°�¦¤~§m�f�~§mntzg�p�muvDoq~s|^¥#f��Hfs¯�l�f$ph©�fbon®âf8ã�rstwfblHmO�Lfbmuf�oughtwl�t�~«mut�räÊ�ÄÒ¿À½ËÉÀÛ�Á8É�Ø
ÁÌ»q¿·¾0å0¾V½FÉ�Â�Ñ/p�­z}DvVoutwm d g×¥ d t�r d rsvVlH©�fbon}Vf�~ª¨ËpV~«mBmnv0¥1p0o��<f�~§mntzg�p�muf�~Ov0¨(}Vv�vH�X²Ò¦¤p0­ztwm«®�³�¹#f�~§t��Lf�~8|æm d fhonfsx
~§¦�­wmutzl{}Btzmnfboqp�mutw©�fªf�~«mutwg�p0mnvVo,t�~�p0°�­wf�muv���onvH�L¦�rsfµ|�p0m¬©�f�ou®�­zv�¥�rsv�~«mb|�çqrson¦��Lf�èBf�~«mutwg�p0mnf�~%oufb©�f�p�­ztwl�}�m d f
­�p0on}Vfà�Lt�~ursvDlLmntzlH¦�tzm«®$~§mnou¦�r8mu¦�onf�~#v0¨ám d fàp�����p0onfblHmªghvDmutwvVl�¯�f�­��Z³ c#d t�~#l�t�r8f�°L®�xË��ouvH�L¦¤rsm¬v0¨,m d f�ouvD°�¦�~§m
g�¦�­wmutw}Vout���f�~«mutzgßp0mutwvVl |�fbl�r8vV¦�o�p0}Vf��é¦�~Omuv�tzl�r8vVou��vDoqp0mnfhp$ghvVmntzvVlHxF°�pD~§f���~«fb}VgyfblLm�p0mntzvVl-��ouvHr8f�~u~8³ c v
�LvBm d p0m�|�¥#f���onvV��v�~«fàp0l�fbêHmufbl�~«tzvDlhv0¨�m d f�ghvH�Lf�­R°H®yp0mum�pVr d tzl{}�muvBtwm¬p�lëçnvV°H�uf�r8m§xËvVoutwfblHmuf���èà~§fb}DghfblLx
mqp0mntzvDl��Lfb©Ht�r8f�°�pV~«f��âvDl�p�l/tzlHmuf�oqpVr8mutzl{}$�Lfs¨±vVong�p0°{­zf�rs­wv�~«f��/rs¦{ou©�f�³,ìªt·Þ^fboufblHm¬ºHtzl���~#v�¨�rs¦�on©�f�¨Ëp0ghtw­z®
f�²Ò¦{tz����f��/¥¬twm d �Lt·ÞZf�oufblHm�ºHtzl���~�v�¨à¾�Í^Á8É�Â�ÁsÉRf�l�fbou}D®â¨±¦�l¤rsmutwvVlírbp0l¸°�f�f�pD~§tw­z®�~«¦�����vVonmuf���¥¬tzm d tzl¸m d t�~
¨±oqp0gyfb¥#vDouº^³#î<fàtz­w­z¦�~«muoqp�muf�m d t�~¬°L®-r d v�v�~«tzl�}hm«¥�v�fbêHmuonfbghf�r�pV~§f�~ïtwl/muf�oug�~#v�¨¬r8¦�ou©�f�ðñ~#��p0o�p0ghf�muoutw¶�p�x
mutzvDl ³

ò êH��fboutwghfblHmqp0­�onf�~§¦�­wmq~#vDlâonf�p0­ ¥�vVon­���~§f�²�¦�fbl¤rsf�~¬p0onf���ouf�~«fblHmuf��
ó/ô�õ öu÷àø� 0ù��V£ vD��mut�rbp0­�ú�v�¥�|Rg$¦�­zmntzonf�~§vD­z¦�mntzvVlyf�~§mntzg�p�mutzvDl |�ouvD°�¦�~«mB~«mqp�mut�~«mut�rb~s|^�Lt�~nrsvVlHmutwlL¦{tzm«®h��onf�~§fbo«x
©Vp�mutwvVl |�}D­zvV°¤p0­�ghtzl�twght·¶�p0mntzvDl |Vg$¦�­zmntz}Vont��$p0­w}VvVontzm d g�~s|�twmufbo�p0mntz©�fb­w®�oufb¥�fbtz} d mnf���­zf�pV~§mO~n²Ò¦¤p0ouf�~s|�vV°H�uf�rsm«x
vVoutwfblHmuf���gyvVmutwvVl�~«fb}VgyfblLm�p0mntzvVl�|�rs­wv�~§f��â~«fb}VgyfblLmntzl�}àrs¦{ou©�f
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~§fb}DghfblHmqp0mntzvDl�°�pV~H�fbf�ghvD¦�©�fbghfblHmá�Lf�~
twg�p0}Df�~%�Lf(­�pV�Htzmuf(~H�f�²Ò¦�f�l�rsf(~§vVlHm¬�Hfb¦�ê$tzgh��vVonmqp�lLm�~ �{ouvV°{­ efbghf�~
�Lf¬©Lt�~§twvVl$�L®Hl�p0gyt�²�¦�f¬²�¦�t�~«fªo{�fb© ef�­zfblHm�
fbmuonf��fbmuonvVtwmufbghf�lLm twg�°�ont�²�¦¬�f�~8³��Oð f�~«m ep�rsf�~%��onvV°�­ efbghf�~�²Ò¦{f¬l�vV¦�~
l�vV¦�~�tzlHm{�fbonf�~u~«vVl�~Ot�rstË³
�,vDl�rsfbonl�p0lHm�­Fð f�~§mntzg�p�mutzvDl-�Lf�~�©Ltwmuf�~n~§f�~�p�����p0onfblHmuf�~8|æ¦{l�f3¨±vDl�rsmntzvVlí�Lfyrsv�
¦�m ep
ghtzl�twg�t�~§fboOf�~«m����fs¯¤l�tzf�³�kFl�~«��tzo{�fbfy�Lf�~�mnoqpb©Dp0¦�ê5�Lfh¹#­�pVrqºW»q½�¾V¿��·|%f�­z­zfyrsvDgh��vVoumnfh�Hfb¦�ê¸mufbonghf�~ª°�pD~H�f�~
r d pDrs¦�l ~§¦�o�¦{lÜÆ¼xFf�~§mutwg�p0mnfb¦�oOouvD°�¦�~§mnf�³ � f���onfbghtzf�o¬mufbonghf���fbougyfbmO�Lf�ghfbmnmuonf�f�l���¦�©Houf$�Lf�¨Ëp��rsvDl
ouvV°{¦�~§mnf�­Ëð��»8Ó�ÄL¾V½ËÉ�Â�Ñ�ØL»àÎqÂ�ÑL½ËÁu¾�É�ÑL½«»�Ø�Ä-Ê�Â�ÄLÚ0»ÌÊ�»8ÑL½O¾sÍ�Í{¾�ÁÌ»8ÑH½ ³ � fB�Hfb¦�êHt efbghfO��fbougyfbm��Zð twlLmnouvH�L¦�twouf�¦{l
­zt�~n~up�}VfOo��fb}D¦�­�p�out�~np0lHm�²Ò¦�t¤~upVr d fOÍ^ÁÌ»uÅ�»ÌÁsÚ0»ÌÁï¿z»nÅàØ�ÉÖÅ�ÎqÂ�ÑL½ËÉ�Ñ�ÄLÉz½��»uÅ��L¦�ú�vDm#vV�{mut�²�¦�f�³ � fªgyvH� efb­zfO�HtÖÞ(�fbouf�lLmntzfb­
p0tzl¤~§t#vD°�muf�lL¦Üf�~§mBtwl�rsvDou��vVo{�f/�{p0l�~B¦�l5rbpV�Lonfhg$¦�­zmntzo{�f�~§vV­w¦�mutwvVl���vV¦{o��Rf�oughfbmnmuonf�¦�l{fhf�~§mntzg�p�mutwvVlí�Lf�~
}Voqp�l���~����f���­�pDrsfbghfblHmq~8³��,f�rst��#�fb°�vV¦¤r d fß~§¦�oà¦�lÜfbl�~«fbg$°�­zfä�Lfh��onvV°�­ efbghf�~��Hfhghtzl{tzg$t�~up�mutwvVl�}V­wvV°�p�­zf
l�vVlLxË­ztwl¬�fbo�p0tzonf�³ � vD¦�o�­wf�~Bmuo�p0twmufbo�|
¦�l{fâg �fbm d vH�Hf¸Ê�ÄÒ¿ñ½FÉÀÛ�Á8Éz¿z¿w»�mno ef�~���fbo§¨±vDoug�p�lLmnfhf�~§m�gyt�~§fßp0¦¼��vDtzlHmb³
� ð ¦�l¸�Lf$~«f�~�p�mumuo�p0twmq~s| f�~«m�²�¦ ð fb­w­zf�¨±vV¦{oul�twm ep3¨Ëp0tw°�­zf$r8v�
¦{mB�Hf$rbp0­�rs¦�­F|^�Lf�~Of�~§mntzg �fbf�~Bçu}Vonv�~n~§t ef�ouf�~nèßo{�fb©��fsx
­�p0lHmB­wf�~�}Doqp�l��Lf�~�~«muou¦¤rsmu¦�onf�~B�Hf��Lt�~nrsvVlHmutwlL¦{tzm{�fy�L¦Xr d p�gh��~B�Hf�~�©Htzmnf�~u~«f�~Bp�����p0onfblHmuf�~8³��,f�rst�l�vV¦�~�p
fbl�rsvD¦�oqp�}%�f�~ epho{�f�p0­wt�~§f�ob|�ÎqÂ�Ñ���Â�É�ÑL½«»8Ê�»8ÑH½ |�¦�l�f$~§f�}VghfblHmqp�mutwvVl�p�¦¸~§fbl¤~��L¦�ghvD¦�©�fbghfblHm�²Ò¦{t%mutwoufB�¤p0oumntzf
�Lfhr8f�~�twlL¨±vVong�p0mntzvVl¤~s| muvD¦�mBfbl5p0g �fb­wtzvDoqp0lHm�­Ëð f�~«mutzg �fbf�¯�l¤p0­zfy�L¦<ú¤vVm�vV�{mut�²�¦�f$fbm�fbl<¨±vD¦�oul�t�~u~np0lHm$�Lf�~
oufbl�~«fbtz}Dl�fbghf�lLm�~�rsvVgy��pVrsmnf�~�~§¦�o�­wf�rsvDlLmnfblL¦5�L®Ll¤p0ght�²Ò¦�fy�Lfh­�p�~ur ef�l�f�³��ªvD¦�~B��onvV��v�~«vVl�~hp�tzl�~«t¬¦�l�f
fbêLmnfbl�~«tzvVlß�L¦/��o{�f�r^�f��HfblLm�ghvH� efb­wf�fbl�­zf��LvVm�p0lHm��Zð ¦�l�vV¦�mntz­��Lfà~«fb}Vghf�lLm�p0mutwvVlÜçn°�pV~H�fsxËvV°H�ufbm�èL³ � fà��outwlLx
rstz��f�f�~«m¬rsf�­z¦�t^�Lf�­�p�g�p0l{tz��¦�­�p0mntzvVl(�uvVtwlLmnf��LfàrsvD¦�ou°�f�~¬���f8¨±vVougßp0°�­wf�~�çq~§f�}VghfblHmqp�muont�rsf�~nèL|�tzlHm{�f�oqp0}Dt�~n~up0lHm
p�©�f�r�­Fð f�~§mntzg�p�mutwvVl-�L¦�ú�vVm�vV�{mut�²�¦�f�|^fbm��Lf�~«mutwl¬�fbf�~ ep����f�­ztzgytzmuf8o¬­zf$r8vVlHmuvV¦{o��Zð f�lLmntzm{�f�~ª�Lf$ghvD¦�©�fbghf8lLm�³
ìªtÖÞ(�fbonfblLm�~%m§®H��f�~#�Hf�rsvV¦{ou°�f�~�Ô f�l�mnfboughf�~
�Hf���p0o�p0g �f�muout�~up�mutzvDlh�Hf���­z¦¤~
vV¦�ghvDtzl�~%}Doqp0l¤�Lf��Ltwghfbl�~«tzvVl^Õ
pV~u~«vHrst��f�~ ep��LtÖÞ(�fbonfblLm�~æm«®H��f�~%�LfOrsvDl�l�p�t�~u~np0l�r8f�~¬¾ªÍ^Á8É�Â�ÁsÉ�ÔF~«¦�o,­�p#¨±vVougyf#ghv�®�fbl�l{f#�Hf�~�vV°H�uf�mq~ ouf�r d fbo�r d �f�~
��p0oàfbêLf�gh��­zfDÕ#��fb¦�©�f�lLm�
fbmnoufyp0t�~H�fbghfblHm�ght�~ªfbl���¦�©Houfy��p�l�~B­zfyrbpV�Houf��Lfßrsf�gyvH� efb­zf$r8vV¦���­��f�³��ªvV¦�~
tz­z­w¦�~§mnouvDl�~¬rsf�rst�fbl-r d vVt�~§t�~u~up�lLmO�Hfb¦�ê�rbpD~ïf�êLmno 
fbghf�~
�Hf��¤p0oqp�gW�fbmnout�~np0mntzvVl¤~s³

ìOf�~#o{�f�~«¦�­zm�p0m�~ïfbêH�1�fbontzghf�l�mqp0¦{ê�vV°�mnfblL¦¤~¬~§¦�o(~H�f�²�¦�fbl¤rsf�~
o{�fbfb­w­zf�~�~§vVlHm¬��o{�f�~§fblHm{�f�~s³
! ø����8öq¢#"$�ô £ ú�vVmhvD��mut�²Ò¦{f�|#f�~«mutzgßp0mutwvVlXg$¦�­zmntzo{�f�~§vV­w¦�mutwvVl |�~§m�p0mnt�~§mnt�²�¦�f/onvV°�¦¤~§mufµ|ï�{o��f�~«fbou©Dp0mntzvDl �Lf�~
�Lt�~nrsvVlHmutwlL¦�twm{�f�~8|�vV��mntzght�~up�mutzvDl/}D­zvV°¤p0­zfµ|Zp�­z}VvDoutwm d ghf�~ïg$¦�­zmntz}Doutz­w­zf�~s|HghvVtwl��Louf�~ªrbp�ouo{�f�~ï��vDl��#�fbo{�f�~�tzm{�f�o��f�~8|
~§fb}DghfblHmqp0mntzvDlh°�pV~H�fbf�vV°H�uf�r8mOp0¦-~§fbl¤~ª�L¦�ghvD¦�©�fbghf�lLm�|VrsvD¦�ou°�f�¨±fboug �f�f�~«fb}Vghf�lLm�p0muont�rsf
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ò ©�f�lh¥¬tzm d tzl-p-Ê�ÄÒ¿À½ËÉ�ÁÌ»nÅ�ÂV¿·ÄÒ½ËÉ�Â�Ñä¨±vDoug$¦�­�p�mutwvVlhv�¨,m d f���onvV°�­wfbg:Ô±¥ d t�r d t�~¬p�­zghvµ~§m¬twl�f�~ur�p0��p�°�­zf�tzl-rbpD~§f
v0¨�­zvDl�}�oqp�l�}Vf�ghvDmutwvVl�~,muv�°�f�f�~§mntzg�p�muf��RÕ�|VvVl{f d pV~#muv$�Hf�p0­^¥¬tzm d p�~§f�²�¦�fbl�r8f�v0¨�}D­zvV°¤p0­ vV�{mutzgytz¶�p�mutzvDl
��ouvD°�­zfbgß~
¥ d t�r d onfbg�p�tzlhmnout�rqºH®�³

c v�pb©�vDt���m d fO¦�~§f(v0¨ }Doufbf��L®$~§mnvHr d pD~§mnt�r�p�­z}VvDoutwm d g�~�"·�b� ' |H~§vVgyfOp0¦�m d vVo�~i"$ L|HiH� ' d p�©�f¬�{ouvV��vµ~§f��hmuv
mqp0º�fO°�fbl�fs¯¤mq~�¨±ouvDg m d f�ç�~urbp�­zf�è���p0o�p0ghf�mufbo%twlL©�vD­z©�f���tzly~§m�p0l���p�oq�houvD°�¦�~«m#f�~«mutzgßp0muvDoq~8³%´W��ouvD�Rf�o¬p0l¤�
��ouvD}Vouf�~u~§tw©�fBmn¦�l�tzl{}hv0¨�m d t�~ª��p�oqp�ghfbmuf�o�p�­z­zv�¥O~ªmnv��Lfs¯¤l�f�phghtwl�tzg$tz¶�p0mntzvVl-~«muoqp�mufb}D®�~«tzghtw­�p0o¬twl�~«��tzontzm
muvàrsvVlHmutwlL¦¤p0mutwvVl�ghf�m d vH��~,~«¦�r d pV~%m d f�ç�IOoqpV�H¦�p0mnf����ªvDl �,vDlL©�fbêHtzm«®{èªp�­z}DvVoutwm d g �{ouvV��vµ~§f��h°H®�¹#­�p�º�f
p0l�����t�~u~«fbougßp0l " � ' ³

>�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
m d f�}V­wvV°�p�­%vV�{mutzgytz¶�p�mutzvDlh��onvV°�­wfbg"p0m d p0l���Õq|Z¥�f��{ouvV��vµ~§f d fbonfBmnv�fbêHmuf�l��âm d fyÊ�ÄÒ¿À½ËÉÀÛ�Á8É�ØBoufb­�p0ê{p0mutwvVl
ghfbm d vH�<��ouf�~§fblHmuf��¸tzl
" �F ' ³ c#d t�~Bghfbm d vH�ÜrsvDl�~§t�~§mq~�tzlím d f�ghtwl�tzg$tz¶�p0mntzvVl¸v0¨(m d fhfbl�fbon}V®<¨±¦{l�rsmutwvVl
m d onvV¦�} d p d twfboqp�oqr d ®¸v0¨�l{f�~§mnf��X~§¦�°�~«��pVr8f�~3v�¨�m d f�¥ d vV­wf-rsvVlL¯¤}V¦�o�p0mutwvVl ~§��pDrsf�³ c#d f�~§f-~«¦�°�~§�¤pVrsf�~
rsvVonouf�~«�RvDl��¼muv5rsvVlL¯¤}V¦�o�p0mutwvVl�~-rsvVl¤~§muo�p0twl�f��ëmnvÜ°�f���tzf�rsfb¥¬t�~«f-rsvVl�~«mqp�lLm�v�©�fbo$~§gßp0­z­wfbo$p0l¤� ~«g�p0­w­zfbo
��tzêHfb­^~§¦�°¤~§fbm�~s³ c#d t�~#t�~
f�²Ò¦�tw©Dp0­zf�lLm,muv d p0l��L­wtzl�}�©�f�­zvHrstwm§®�¯�fb­���~
¥ d t�r d ­ztzfOvVl�onf��L¦�rsf���}Vont���~8|L¥ d fbonf�pV~
vV°�~«fbou©Dp0mntzvDl�~ªp�oufà~§mntz­w­Z©Htzfb¥�f��hp0mOm d fBr8¦�ouonfblLm�ouf�~«vV­w¦�mutwvVl ³

kFm�t�~#¥#f�­z­�ºLl{v0¥¬l�m d p0m¬m d f�f�~§mntzg�p�mutzvDl�v�¨%m d f�vV��mnt�rbp�­Rú�v�¥ twlhm d f�vDl�f d p�l��Z|^p0l��hm d fà~§fb}DghfblHmqp�x
mutzvDl/v�¨¬m d fBtzgßp0}Vf�~ï¥¬twm d onf�~§��f�r8m�muvhm d f$p0�{��p0onfblLm(ghvVmntzvVl-tzl-m d f�vDm d fbo d p0l��^| p0onf�m§¥�v�twgh��vVonmqp0lHm
t�~u~«¦�f�~Bv�¨�ghvVmntzvDl¼p�l�p0­w®�~«t�~�¥ d t�r d ~ d vV¦�­�� d fb­w�ëf�pVr d vDm d f�o�muv¸��ouv�©Ht��Lf�°�fbmumnfbo�ouf�~§¦�­wmq~s|�pV~$¥#fb­w­¬pV~
out�r d fbo¬twlL¨±vVong�p0mntzvDl ³ >�vV­w­zv�¥¬tzl{}hm d t�~ª� d tw­zvµ~§vV� d ®�|�¥#f��{ouvV��vµ~§fyphrsvVl{l�f�rsmntzvVl�v�¨�m d f�vD��mut�rbp0­ ú�v�¥Èf�~ x
mutzgßp0muvDo#¦�l¤�LfboOrsvDl�rsfbonlâ¥¬twm d p0l-vV°H�uf�r8m§xËvVoutwfblHmuf���gyvVmutwvVl�~«fb}VgyfblLm�p0mntzvVl�³ c#d t�~#t�~¬pV�{�Louf�~n~§f���¥¬tzm d tzl
p0lí¾�Ä0ÛµÊ�»8ÑL½«»nØ/Â�Ã ��»nÎs½ËÉ�Ú0»���ÄLÑ{Îs½FÉ�Â�Ñ�¥ d t�r d tzlH©�vV­w©�f�~%vVl�fàvVoO~§f�©�fboqp�­�~§fb}DghfblHmutzl{}Br8­zv�~«f��Òx rs¦�on©�f�~s³

>�onvVgÈm d f���vVtzlHm�v0¨�©Htzfb¥¸v0¨^m d f#vD��mut�rbp0­Vú�v�¥Xf�~«mutzgßp0mutwvVl�m d t�~�rs¦�on©�f,t�~ ¦�~§f���muv d vV��fs¨±¦�­w­z®��Lontz©�f�p0l¤�
~§muon¦�rsmn¦�ouf¬m d f�p�����p�outzmntzvDl�v�¨�~§�¤p0mut�p0­^�Lt�~ursvDlLmntzlH¦�tzmntzf�~8|0m d ¦�~%twgh��ouv�©Htzl�}Om d fO²Ò¦�p�­ztwm§®àv0¨�m d fOf�~§mntzg�p�mutwvVl ³
�,vVlH©�fboq~«fb­z®�|Hm d fä~§fb}DghfblHmutwl�}$rs¦�on©�f�|�¥ d t�r d �{ouv�©Lt��Lf�~#twlLmnfbouf�~«mutwl�}�tzlL¨±vDoug�p�mutwvVl/v�¨,tzm�~ïv�¥¬l |^t�~O�Loutw©�fbl
°L®-m d fy~§��p�mut�p0­��Lt�~nrsvVlHmutwlL¦{tzmutwf�~¬v0¨¬m d f$©�fb­zvHrstwm«®ß¯¤fb­��/¦�l¤�Lfbo�f�~§mntzg�p�mutwvVl ³BîWtwm d vD¦�m�g�¦¤r d ��p0twl | m d f
fsã�r8tzfblHm,g�¦�­wmutw}Vout���~«muon¦�rsmu¦{ouf�rbp�l/°�fàpV��p���muf��âmuv$m d t�~ �uvVtwlLm¬gyvH�Lfb­F³

c#d f/��p��Rf�o�t�~3vDou}�p�l�tz¶�f��¼pD~3¨±vV­w­zv�¥O~s³WkFl
9�f�rsmntzvVlM�H|ï¥�f���ouf�~«fblHm�m d f�©�fbou®Xr8­�pV~n~§t�rbp0­O}Vo�pV�LtwfblLm«x
°�pV~«f��3vD��mut�rbp0­�ú�v�¥Wf�~«mutwg�p0mntzvVl�|Voufb­w®Ltwl�}�vDl�p0l$tzlL¯¤l�tzmnf�~§twg�p0­HfbêH��p0l�~«tzvDl�v�¨�m d fO°�outw} d mul�f�~u~,rsvVl¤~§mqp�l�rs®
pV~u~«¦�gh��mntzvDl ³ c#d f/l{vVmqp�mutwvVl�p�­ª°�pD~§t�~3v�¨�m d f���p���fbo�t�~�~«fbm�¦�� p0m$m d p�m�mntzghf�³ >�ouvVg m d t�~�~§mqp�l���p�oq�
¨±oqp0gyfb¥#vDouº^|�p�lXfbl�fbon}V®�xF°�pD~§f��Üg$¦�­zmntzonf�~§vD­z¦�mntzvVl-ghvH�Lfb­%¨±vDo$p/ouvV°{¦�~§m$p�l��X�Lt�~nrsvVlHmutwlL¦�twm«®/��onf�~§fbon©Ltwl�}
f�~§mntzg�p�mutzvDlhv0¨�m d f�p�����p0onfblHmªghvDmutwvVl-rbp0l-°�f$�Lfb©�fb­wvV��f��Z|�pD~ïfbêH��­�p0tzl{f��htzl�9µf�rsmutwvVl iL³ c#d fBonf�~§¦{­zmutwl�}
d tzfbo�p0o�r d t�rbp0­^ouvD°�¦�~§mOghvH�Lf�­Zt�~¬ouf�¥¬outzmnmufbly°L®h¦¤~§tzl{}hp$�L¦�p�­%²�¦�pV�Hoqp0mnt�r�¨±vVoug$¦�­�p0mutwvVlhtwlL©�vD­z©Htzl�}à©Dp0outwvV¦�~
p0¦�êHtz­wt�p0on®ª©Dp�out�p�°�­zf�~s³ c#d f,}V­wvV°�p�­�vV��mntzghtw¶�p0mntzvVl(t�~u~«¦�f%t�~Zm d fblàpD���Louf�~u~§f���twld9�f�rsmntzvVl(��³%´X�Lf�mufbonghtzl�t�~§mnt�r
g�¦�­wmutw}Vout��/p�­z}VvDoutwm d g×tzlH©�vV­w©Ltwl�}htzmnfboqp�mutw©�fb­z®�ouf�¥#fbtw} d muf���­zf�pD~§mà~u²�¦�p�ouf�~Bf�~«mutwg�p0mntzvVl�t�~���onvV��v�~«f��Z³�kFl
9�f�rsmntzvVl  L|,¥#f�fbêH��­zvDouf�p/¥1p�®¸v0¨�rsvV¦��{­ztzl{}/m d fâgyvVmutwvVlÜf�~§mutwg�p0mntzvDl<��onvHrsf�~n~3¥¬twm d p�~§twg�¦�­wmqp�l�fbvV¦¤~
¤�¤¦¥	§+¨,©�ª�«
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~§fb}DghfblHmqp0mntzvDl�v0¨¬m d fyrs¦�ouonfblHm�vV��mnt�rbp�­%ú�v�¥�³�î¸f�f�~«��f�rst�p�­z­w®�~ d v0¥ d v�¥ p�~§fb}DghfblHmutzl{}�rs­zvµ~§f��¸rs¦�on©�f
rbp0l�tzlHmuf�oqpVr8mZ¥¬tzm d m d f��Lt�~ursvDlLmntzlH¦�tzm«®Op0¦{êLtw­zt�p�ou®�©Dp�out�p�°�­zf�~Zmuv¬fbêHmuo�pVrsm ghv�©Htzl�}�fblHmutzmntzf�~�¥ d tw­zf%f�l d p0l¤rstzl�}
m d fOvV��mnt�rbp�­�ú�v�¥Wf�~§mntzg�p�mutzvDlBl�f�p0ou°H®�³,kFlp9�f�rsmntzvVl$�H|LfbêH��fboutwghfblHmqp�­Lonf�~§¦�­wmq~%v0¨�vV��mnt�rbp�­�ú�v�¥Wf�~§mntzg�p�mutzvDl
p0l���vV°H�uf�rsm«xFvDoutwfblLmnf���ghvDmutwvVl�~«fb}Vghf�lLm�p0mutwvVl�p�oufà�Lt�~§��­�p�®�f���vVl-ouf�p�­ÖxË¥#vVon­���~§f�²Ò¦�f�l�rsf�~8³
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� fbm � �-� �� �����.�/�0�21Mp0l�� � Ô
�qÕ/�b� � Ô������qÕ����N�.�/�O°�fOouf�~«�Rf�rsmutw©�fb­z®�m d fO¦�l�ºHl�v�¥¬l�©�fb­wvHrstzm«®ª¯¤fb­��
p0m#mntzghf@� p0l��hm d fª­w¦�ghtzl¤p0l�rsf#¨±¦{l�rsmutwvVlyp0m¬mntzghfj�s|H°�vVm d �Lfs¯�l�f���vVlhm d f�onf�rsmqp�l�}V¦{­�p0o���tzêHfb­�­�p0mnmut�r8fN��³
c#d fàp0����p�oufblHm¬©�fb­wvHrstzm«®yp0m¬­zvHr�p0mutwvVl ��v0¨ m d f�tzgßp0}VfO��­�p0l�f�t�~ �p � " $  ��&  �' ( |�p0l��hm d fBr8vVlL¯�}D¦�oqp�mutwvVl
~§��pDrsf�muv$fbêL�{­zvVonf�|Y1�|�t�~¬~§vDghf�°�vV¦�l¤�Lf��/~«¦�°�~«fbmªv�¨¬Ô�� � �3Õ��V³

´(~u~§¦{ghtzl�}ypV~�tzl�ghvµ~§m�p�����onv�pVr d f�~�m d p0m�m d f�­z¦�ghtwl�p0l¤rsfBv�¨Oph}Vtw©�fblWçu� d ®{~§t�r�p0­%��vVtwlLm�è��Lv�f�~�l�vVm
r d p�l�}Vf�g$¦�r d °�fbm«¥#f�fblhmutwghf�~	�#p�l��^� ��� �8|�vVl{f�}Dfbmq~��

� Ô�� ��� � �p ��� ��� �qÕ=� � Ô������qÕ
	bBC� Ôu�0Õ
c#d t�~¬f�²�¦�p0mntzvVl-t�~ªl{vVlLxË­ztwl�f�p0oO¥¬tzm d onf�~§��f�rsmOmuvym d fà¦�l�ºHl�v�¥¬l�©�fb­zvHrstwm«®�©�f�r8muvVo�³Ok l-vVo��Lfbo�mnv�­wtzl�f�p�outw¶bf
tzmb|{pä¯¤oq~§m¬vDoq�Lf�oªfbêH��p�l�~§twvVl�t�~#¦�~«¦�p0­w­z®�r8vVgh��¦{muf��hp�ouvD¦�l��<Ô������qÕq³,kFm¬­zf�pD��~#muv �

�c �� 3 � Ô������ÌÕ�� �! �� �6: Ô������qÕ�	bBC� ÔF�ÒÕ
¥ d fbouf-ç�³ èW�Lf�l�vVmnf�~ªm d f�~§m�p0l��{p0oq� ò ¦�rs­wt��Lf�p�l/twl�l�fbo��{ouvH�L¦�r8mb| � : ~«mqp�l���~ï¨±vDo�m d f�mnfbgh��vVo�p0­���p0onmut�p0­
�Lfboutw©Dp0mutw©�f�v0¨ ­z¦�ghtwl�p0l¤rsf � p0l�� 3 � � " �85 � �67 ' ( t�~#twmq~O~§��p�mut�p0­�}VoqpD�Ltzf�lLm Z ³ c#d t�~¬f�²Ò¦¤p0mutwvVl-t�~#ºHl�v�¥¬l
pV~ªm d f-ÂsÍ�½FÉ�Îq¾V¿�ÏOÂ�Ð ÎqÂ�ÑÒÅ8½ËÁu¾�É�ÑL½�»nÓ�ÄL¾V½ËÉ�Â�ÑéÔ�
G���Z�ZÕ¬p�l��/ouf�­�p0mnf�~�~«��p0mntzv0xËmuf�gh��vVoqp�­%­z¦{ghtzl�p�l�rsf�r d p�l�}Vf�~
muv�m d f(¦�l�ºHl�v�¥¬l�©�fb­wvHrstzm«®�¯�fb­�� � ³ c#d t�~,~§tzl{}V­zfOf�²�¦�p0mntzvDl��Lv�f�~,l�vVm�p0­w­zv�¥Wmuv�onf�rsv�©�fbo%m d fªm«¥�vBghvDmutzvDl
rsvVgh��vDl�fblHmq~hp�mâf�pVr d ��twêLf�­ª­wvHrbp0mntzvVl�|�p0l�� twmht�~h©�fbon®W~«fbl�~§twmutw©�f/muvMl�vVt�~§f�³ >�vVo�m d f�~§f¸ouf�pV~§vDl�~s|�p
rsvVlHmufbêHmu¦¤p0­�ghvH�Lfb­wtzl�}à~«¦�r d pV~ªÅ�Ê�Â�ÂV½ 
{Ñ�»uÅqÅ,��ouvD��fboumntzf�~,tzlhonfb}V¦�­�p0ontz¶�p�mutzvDlhm d fbvVon®2" iV� ' vDo�IOtz°{°�~#Í^ÁsÉ�Â�Á
�Lt�~«muoutw°�¦�mntzvVlyvVl/m d fà~§fbm¬v�¨,©�fb­wvHrstzm«®B¯�fb­���~s|�g$¦�~«m
°�fäpV���Lf��Z³

îWtwm d twlÜ¹¬pb®�f�~«t�p�lé¨±o�p0ghfb¥�vVonºZ| ¨±vVoBf�ê�p�gh��­zfµ|Zm d f �  ���.�-�#|,p�oufh¦¤~§¦�p�­z­z®ípV~n~§¦�gyf��émnv�°�fhtzl��Hfsx
�Rf�l��LfblHm#onf�p0­wtz¶�p�mutzvDl�~
v�¨,~«vVghf0I�p�¦�~u~«t�p�l/¥ d twmuf�l�vDt�~«f�|L¥ d tw­zf � t�~(¾�Í^ÁsÉ�Â�Á8É�p/çq~«ghv�vVm d è�I(p0¦�~n~ x �����
¥¬tzm d ouf�~§��f�rsm�muvM~«vVghf¸l�fbtw} d °RvDo d v�vH�È~«®�~«mufbg vDl ��³��ªfbonf�p�¨±mnfbob|O¥#f¸¥¬tz­w­�vVl�­w® rsvVl¤~§t��Hfbo�m d f¸�0x
l�fbtz} d °�vDo d v�vH�Ü~«®�~«mufbg×ÔË�Lfbl�vDmuf��2;RÕ�¨±vVo�¥ d t�r d p�lL® ~§twmuf�p���p0onm�¨±ouvVg"m d vµ~§f�vDl<m d f�tzg�p�}Vf�çu°�vDoq�Lfbo�è
d pV~$pÜ~§f�m!;ZÔ��VÕBv�¨��WÔ l{f�p0onf�~§m8ÕBl�f�tz} d °�vVo�~s³ kFl¼pD~u~«vHrst�p�mutzvDl ¥¬twm d m d t�~�l�fbtz} d °�vDo d v�vH� ~§®{~§mnfbg�|,m d f
rsvVl�~«t��Lf�ouf��-~§ghv�vDm d l�f�~u~ªt�~ïl�p�mu¦�o�p0­w­z®�v0¨�m d f�¯�o�~§m�vDoq�Lfbo���³ ò ~§mntzg�p�mutzl{}�m d f�°�f�~«mï¯�f�­��/pDrbrsvDoq�Ltwl�}hmuv
m d f �¸¾0åDÉ�Ê�ÄHÊ�� �1Â0Å8½§»8Á8É�Â�Á8ÉRÔF�����ZÕ,¹¬pb®�f�~«t�p�l$rsoutwmufbontzvVl$­zf�pV��~,muvBm d fO}V­zvD°�p0­ vD��mutwghtz¶�p0mutwvVl���onvV°�­wfbg2�
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tzlHmufbon��oufbmntzl�}{| ~§mnou¦�r8mu¦�ontzl�} p0l��<°�fbmnmufbo�f�~«mutwg�p0mntzl�}hm d f$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
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� c#d f�~«fb}Vghf�lLm�tzlHmufbo�pVrsm�~
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tzlHmufbontzvDob³ c#d t�~�rsvV¦{­��Üp�­z­zv�¥ muv�r�p0��mn¦�ouf$m d f$¨ËpVrsm�m d p0mBm d f$°RvD¦�l���p�ou®Üv�¨(pâghv�©Htzl�}youfb}DtzvVlít�~
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lL¦�twmutwf�~
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vVl�­w®�tzlHmufbo�pVrsm ¥¬twm d m d f#f�~«mutzgßp0mutwvVl��{ouvHrsf�~n~æm d ouvD¦�} d m d f	a#ðñ~ p0¦�êHtz­wt�p�ou®O©Vp�out�p0°�­wf�~s³ c#d f¬rsvDouonf�~§��vVl¤�Ltzl�}
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fbêL�]�F�d" � Ô � ¡ Õ=� � Ô � Õ ' � ��� 	 �H|�pVrbr8vVoq�Htzl�}$muv$p�}VfbvDghfbmnout�rOrsv�vD­ztzl{}�� 	 ��� � � Ô�BC�ñ�V� 	 Õq³

>�vDo�m d f¬~«f�rsvVl¤��m«®L��f,v0¨^¦��^��p�mutwl�}�|�p�lBtwl�tzmnt�p0­�}D¦�f�~n~�t�~�p0­w¥¬pb®�~ pb©Dp0tw­�p�°�­zf�°L®��{ouvV��fbon­z®�tzlHmuf�ou��vV­�p0mutwl�}
m d f�~«fb}VgyfblLm,vD°�mqp�tzl�f���p�m¬m d f��{oufb©HtzvD¦�~
}Dout��h­wfb©�fb­ Ô±tÖ¨ A �-D/Õ,vDo¬ouf�~«vV­z¦{mutzvDl�Ô t·¨ A g
D/Õq³�IOtw©�fblhm d t�~
tzl�twmut�p�­�}V¦{f�~u~8|�¥#f(~§tzgy��­z®ä~§fbfbº$p$¿·Â�Îq¾V¿^Ê�É�Ñ�É�Ê�É���»8Á%v0¨�m d f�fbl�fbon}V®�l�f�p0ou°H®$m d t�~
}V¦{f�~u~8|L��onvHrsfbf��Ltwl�}B¥¬twm d
çq~§gßp0­z­�èh¿·Â�Îq¾V¿�ØL» ��Â�Á8Ê�¾V½FÉ�Â�ÑÒÅ8³1´ïm¬f�pDr d ~«mufb� |^p$~§fbmOv0¨��Hfs¨±vVong�p0mntzvVl¤~ªp�����­ztwf��hmuv$m d fä~up�ghfà~§f�rsmntzvDlâv�¨
m d f�r8¦�ou©�f(p0onfBr8vVl�~«t��Lfbonf��Z³ c#d f�vVl�f�¥ d t�r d ��ouv�©Ht��Lf�~
m d f�­�p0on}Vf�~«m#fbl�f�ou}V®y�Lf�r8ouf�pD~§f�t�~¬r d vµ~§fbl�³,k lym d f
rbpV~«fªv�¨á²Ò¦�pD�Loutw­�p�mufbo�p0­^~§fb}DghfblHmq~�¨±vVo�tzl�~«mqp�l�rsf�|�vVl{f�v0¨�m d fï¨±vD¦�o#©�f�oumut�rsf�~�t�~
��t�rÌº�f���p0l��h�Ht�~§�{­�pVr8fbghfblHmq~
tzl�p$i � i�¥¬tzl¤�Lv�¥Èp0onvV¦�l���tzm�~ªr8¦�ouonfblLm¬­wvHrbp0mntzvDl�p0onf$rsvVl¤~§t��Hfbouf��^|�p0l���rsvDgh��p�ouf��htzl-mufbong�~#v0¨ }V­zvD°�p0­
fbl�fbon}V®�³ c#d f�~«º�fbmqr d v0¨ám d f�v�©�fbo�p0­w­Zghfbm d vH�Zðñ~#~§®Hl�vD��~§t�~ït�~#��ouf�~«fblHmuf��htzl >�tz}{³,�L³
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twmufbo�p0mutw©�f�~«muvHr d pV~«mut�rBp0­w}Vv{³
¥¬twm d }V­wvV°�p�­�~§fb}DghfblHm¦��^��p�mufyÔFp0l¤�ß¯�êHf���vD��mut�rbp0­Zú�v�¥�Õ
tzmuf�oqp0mntz©�f(�Lfbmnfboughtwl�t�~«mut�r¬p0­z}Dv�³,¥¬tzm d ­wvHrbp0­�~«fb}VgyfblLm¦��^��p0mnf�ÔËp0l��h¯�êHf��hvV��mnt�rbp�­Zú�v�¥�Õ
tzmuf�oqp0mntz©�fb­w®Bonfb¥#fbtw} d muf��$­zf�pD~§mO~u²�¦�p�ouf�~¬f�~§mntzg�p�mutwvVlv0¨ám d f�vV�{mut�r�p0­Zú�v�¥ Ô±¥¬tzm d ¯�êHf���~§f�}VghfblHmqp�mutwvVlZÕ
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>�tz}D¦�oufà�C��9Òr d f�g�p0mnt�rO~§®Hl�vV��~«t�~¬v0¨ám d fàrsvDgh��­wfbmufOf�~§mntzg�p�mutwvVl<��~§fb}DghfblHmqp0mntzvDl�ghf�m d vH�
¹#f8¨±vVouf¬mn¦�oul{tzl�}àmuvBf�êL��fbontzghfblHmqp�­�ouf�~«¦�­zm�~s|�­zf�m%¦�~#r8vVghf¬°�pDrÌº�mnv�m d f�f�l�fbou}D®�r d p0l{}Vf�rsvDgh��¦�m�p0mntzvVl�³
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lH¦�g$°Rf�o#v0¨ }Vout��h­zfb©�fb­�~,p0mOf�pVr d ouf�~§vV­w¦�mutwvVlíÔ�� � �0Õ �   
~«ghv�vVm d tzl�}$��p�oqp0gyfbmufbo�R iV��B ��BcB �cB�B
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c p0°�­wf$��� � p0o�p0ghfbmnfbo,©Dp0­z¦{f�~1¨±vDo¬fbêH�Rf�outzgyfblLm�~%vVl/m d f�m d onfbf�~«f�²Ò¦{fbl�rsf�~
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k l¸m d t�~B~«f�rsmntzvVl¸¥#fy��ouf�~«fblHm�onf�~§¦{­zmq~�v�¨OvV��mnt�rbp�­
ú�v�¥ f�~«mutzgßp0mutwvVl¸p�­zvVl{f�Ô !8�H³z��Õq|,p0l¤�<ouf�~«¦�­zm�~�v�¨á�uvVtzlHm
f�~§mntzg�p�mutzvDl<��~«fb}VgyfblLm�p0mntzvVl-Ô !Ì�L³À��Õq³

����� � 0 �  �	� ��� '! #&% �! � � �! +'-,
c#d fBvD��mut�rbp0­ ú�v�¥ f�~«mutzgßp0mutwvVl�ghvH�Lf�­ ��ouf�~«fblHmuf��htzl-m d f�¯�oq~«mª�¤p0oum(v0¨,m d t�~¬��p0��fbo d pV~ª°�fbf�l/©Dp0­wt���p�muf��
°RvDm d vVlX~«®LlHm d fbmut�rBp0l¤�<ouf�p�­ÖxË¥#vDou­���~«f�²�¦�fbl�rsf�~s³ c#d fB¯�o�~§mBvDl�f�| � ���I���"� �.��Ô�>�tw}�³$�VpbxF°ZÕ�|�t�~�m d f�ghvµ~§m
rsvVgh�{­zfbê�Ô±m d vD¦�} d ~§®HlLm d fbmut�r0Õ�~§f�²�¦�fbl�r8f
¨±ouvDg m d fOr8vVgh��p�oqp�mutz©�f1~§mn¦��L®�°H®�¹¬p0onouvDl<»q½á¾V¿���" � ' ¨±vVo,¥ d t�r d
p*çn}VouvD¦�l��ÒxËmuon¦�m d èëfbêHt�~«mq~s³ c#d f/m«¥#v¸vVm d fboy~§f�²�¦�fbl¤rsf�~$p0ouf-ouf�p�­F³ c#d fb®Xfbê d tz°�twmB¨Ëp0ohghvDouf�ghvDmutzvDl
�Lt�~nrsvVlHmutwlL¦�twmutwf�~%p0l¤� 
G���Z�h©LtwvV­�p0mutwvVl�~8³ c#d f�oufs¨±vDouf�|Hm d fb®$p�ouf��{ouvV°¤p0°�­w®�ghvDouf(pV��p���muf��ßm d p0l � ���	����� �.�
muv¸�LfbgyvVl�~«muoqp�muf�m d fâl{t�rsf�r d p�oqpVr8mufbont�~§mnt�rb~àp0l��Mp0°�tw­ztwmutzf�~�v0¨(vV¦{o�ghf�m d vH�Z|%f�ê�rsf���m�m d p�m�m d f�ouf�t�~Bl�v
}VouvD¦�l��ÒxËmuon¦�m d ¨±vVo,m d fbg�³=>�tw}V¦�onf��b�Vp�~ d v�¥O~#p#�
	���
������$� ��� ~§f�²�¦�fbl�r8f#¥ d t�r d twlL©�vD­z©�f�~Zm«¥#v�rbp0o�~ gyv0©Htzl{}
tzlhm d fª¨±vVonfb}VonvV¦�l¤�Z³ c#d fBr�p0ghfbo�p���p�l�~#m d fB~nrsfbl�f�pV~#m d f�¥¬tzl���~ d p0º�f�~#m d f�mnoufbf�~#twlhm d f�°�pVrqºH}VouvD¦�l��Z³
�%	�� ��� O 	��%Ô�>�tz}{³#�biDpÒÕ,t�~
p �'&í~§f�²�¦�fbl¤rsf¬tzlH©�vV­w©Ltwl�}�­�p�ou}Df��Lt�~«��­�pDrsfbghf�lLm�~s³ kFm,tzl�r8­z¦��Lf�~
~«fb©�fbo�p0­��Lt·Þ^fboufblHm
ghv�©Ltwl�}hvV°H�uf�rsmq~àp0l��Xp d vDoutz¶�vVlHmqp0­���p0l{l�tzl�}¸r�p0ghfbo�phghvVmntzvVl�³ c#d fßrbp0­wfbl���p�oBmuo�p0l�~«­�p�muf�~B©�fbonmut�rbp0­w­z®
p0l���m d f�muv�®�xFmnoqp�tzl���¦�~ d f�~¬p�ouvV­w­ztwl�}�°�p0­w­F³

c#d fOr d vDt�rsf,v�¨Zm d f¬m«¥#vOouvD°�¦�~§m,f�~«mutwg�p0mnvVoq~<WYXáp�l���WFZ d pV~%°�fbfblà°�pV~«f��BvVl d fb¦�ont�~«mut�r,rsvDl�~§t��Lfbo�p0mutwvVl�~
p0out�~§twl�}�¨±onvVg vV¦�o�fbêL��fbontzfbl¤rsf�³V9�tzl¤rsfï¨±onf�²�¦�fblHm#p�l���­�p0ou}Df��Lfb©Ht�p�mutwvVl�~%¨±ouvVg m d fª°�ontz} d mnl�f�~u~�rsvVl¤~§mqp�l�rs®
pV~u~«¦�gh��mntzvDlWÔ ¥ d t�r d ~§¦�����vDoumq~$m d f1
 � �^��Õàp�ouf�ghvDouf$m d p�l¼­ztwº�fb­z®-muv�vHrbr8¦�ob|�p�~§mnouvVl{}V­z®5~up0mn¦�oqp�mutwl�}
f�~§mntzg�p�muvVoy~§f�fbg�~�muvX°�f�¥#fb­w­�~«¦�tzmnf��¼muvXm d f¸rsvVonouf�~«�RvDl��Ltwl�}WrsvDgh��vVl�f�lLm$v0¨äm d f�fbl{fbou}D®ë¨±¦�l�r8mutzvDl ³
c#d p0m�ðÀ~ª¥ d ®�¥#f�~«fb­zf�rsmuf�� � f�r8­zfbo�rVðÀ~#f�~«mutwg�p0mnvVo " iL� ' Ô�>�tz}{³ª�HÕq³ �Ol/m d f$rsvVlHmuo�p0on®�|Zpy~§v0¨±mnfbo(~up0mn¦�oqp�mutwvVl
~§fbfbgß~#muvh°�f�°�fbmumnfbo(pV~ï¨Ëp�o�pV~�ouf�}V¦�­�p0outw¶�p0mntzvDl/t�~OrsvDl�rsfbonl�f��Z³ c#d f�fbêHmuouf�ghf�ÔFp�l����Lfb}Dfbl�fbo�p0mnf��RÕOrbpD~§f
v0¨,m d f�muon¦�l�rbp�muf��-²Ò¦�pD�Loqp�mut�r�pV~�p d p0oq�H­z®-~up�mu¦�o�p0mutwl�}�rsvµ~§mª¨±¦{l�rsmutwvVl |�tzlHmuonvH�L¦�rsf�~ª°�pV�/­wvHrbp0­�ghtwl�tzg�pH|
ouf�~«¦�­zmntzl�}htwl¸pâ��p�tzlL¨±¦{­%v�~nrstz­w­�p0mnvVon®/°�f d pb©HtzvVo�v�¨¬m d fhp�­zmuf�oul�p�muf�ghtwl�tzght·¶�p�mutwvVl���ouvHr8f��L¦�onf�³ c#d t�~�~§mntz­w­
d vV­���~%muvà~§vDghf¬fbêHmufblHm�¨±vVo�ouvD°�¦�~§m,f�~«mutwg�p0mnvVoq~árs­zvµ~§fOmuv�m d t�~,�Lfb}Vf�l�fboqp�muf��B¯�}D¦�ouf�³ c#d fboufs¨±vDouf�|D¥#f(r d vµ~§f
Iªf�g�p0lyp0l�����r �,­w¦�oufµðÀ~%f�~§mntzg�p�muvDo " ��B ' muv�°�f�f�g�°�f����Hf��B¥¬tzm d tzlhm d f�~«ghv�vVm d l�f�~n~¬rsvVl�~«muo�p0tzlHm¬�H¦�f�muv
m d fà~§­wv�¥#fbo1�Lf�rsonf�pV~«tzl�}�o�p0mufàv0¨átzm�~¬�Lfboutw©Dp0mutw©�fª¨±¦�l�r8mutzvDl¸Ô�>�tw}�³%�LÕ�³

c#d f�©Dp0­z¦{f�~%v0¨�m d f��LtÖÞ^fbonfblHm
�¤p0oqp�ghfbmnfboq~�¨±vVo�m d fOm d oufbf(~§f�²�¦�fbl¤rsf�~,p0onf�}�p�m d fbonf���twl�m�p0°�­wf��V³ �ªvDmuf
m d p�m ¨±vDo��
	��(
)�*���+� ���8|�m d f��Lt�~§��­�pVrsf�ghfblHmq~�p0ouf(~§gßp0­z­{fbl�vV¦{} d l�vDm,muvB¦¤~§fOm d fOtzl�r8oufbghf�lLm�p0­�g$¦�­zmntzouf�~§vV­w¦Lx
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mutzvDlh~«fbmu¦{��ÔnDH�
B�Õq³	>�vVo�m d fOvVm d fbo¬~«f�²�¦�fbl�rsf�~s|�m d f(~up�ghfO©Vp�­z¦�f�~ v�¨���p0o�p0ghf�mufbo�~/R	��[ X ��[ Z d p�©�fO°�fbfbl
~§fb­wf�rsmuf��Bm d onvV¦�} d vV¦�m¬m d fOg�¦�­wmutwouf�~«vV­z¦{mutzvDl�~«muou¦¤rsmu¦�onf�³%´(~á¨±vDo#m d fª�¤p0oqp�ghfbmnfbo%mu¦{l�tzl�}àm d onvV¦�} d vV¦{m¬m d f
g�¦�­wmutw}Vout���~§muon¦�rsmn¦�oufOpD~u~§vHr8t�p0mnf���mnvBp�}Vtw©�fbl�ouf�~«vV­w¦�mutwvVl�­zf�©�fb­F|�tzm%t�~OÉ�ÊªÍ�¿·É�ÎbÉz½±¿·Ù�¾�Ñ�Ø$¾�ÄÒ½ËÂ�Ê�¾V½FÉ�Îq¾V¿w¿·Ù¬�LvVl{f
¥¬tzm d tzlhm d f�fbl�fbon}V®��Lf�outz©Dp�mutzvDl�~#��onf�~§fblHmuf��ßtwl !q��³w�V³

>�vD­z­zv�¥¬twl�}2" � ' |�²Ò¦�p�lLmntzm�p0mutw©�fàrsvVgh�¤p0oqp�mutw©�f�ouf�~«¦�­zm�~ïvDl � ���	���"� �,�äp0onfB��onv0©Ht��Hf��ß¨±vDo��Lt·Þ^fboufblHm(p0­z}Dv0x
outzm d g�~8³�>�vVo�f�pDr d f�~«mutzgßp0mufµ|Rm d f$�Lfb©Ht�p�mutzvDl<¥¬twm d ouf�~«��f�rsm�mnvâm d f¸çuouf�p0­�è�ú�v�¥ t�~�ghf�pD~§¦�onf���p0m�f�pDr d
��tzêHfb­Z­wvHrbp0mntzvDl�°L®-rsvDlL©�fbonmutwl�}�m d fä�Vì]©�f�r8muvVo�~#tzlHmuvyiVì]¦�l{tzmO©�f�rsmuvDoq~8|�p0l��/°H®�rsvDgh��¦�mntzl�}$m d fàp�l�}V­wf
°Rf�m§¥�fbfblhm d fbg2�
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>¤vDo¬~«vVghfOghfbm d vH��~
onfb��vVonmuf���twl." � ' |�f�~«mutzgßp0muf�~%p0onf�vDl�­z®$pb©Dp0tw­�p�°�­zf�p�m¬~«v$rbp0­w­zf���çuonfb­zt�p0°�­wf�è�­zvHrbp�mutzvDl�~s³
c#d f/��fbo�rsfblHmqp0}Df/v�¨�~«¦�r d ­zvHr�p0mutwvVl�~$t�~�m d f¼ç��Lfbl�~«tzm«®�è�v0¨àm d f/f�~«mutwg�p0mnf�³ c#d f�fbonouvDoq~hp�ouf�pDrsmu¦¤p0­z­w®
rsvVgh�{¦�muf��/vDl�­z®íp0màm d f�~§fh­wvHrbp0mntzvVl¤~s³ c p�°�­zf���­zt�~§mq~�m d fypb©�fboqp�}Vf�p�l��Ü~«mqp0l¤��p0o��ë�Hfb©Lt�p0mntzvVlív0¨Om d f�~§f
p0l�}D¦�­�p�o,�Lt�~nrsouf���p0l�r8tzf�~R¨±vDo%�Lt·Þ^fboufblHm�p0­w}VvDoutzm d g�~8³ c#d f3 ªmnvV�LxË­ztwl�f�~ ouf�rbp�­z­�onf�~§¦�­wmq~Z��onf�~§f�lLmnf���°H®�¹¬p0onouvDl
»q½O¾V¿�� c#d f�®�rsvDl�rsfbonl/m«¥#v��HtÖÞ^fbouf�lLmO©�fboq~«tzvDl�~ïv�¨ �ªvVonl¸p0l��T9Hr d ¦�l¤rÌº^ðÀ~¬p�­z}VvDoutwm d g�~�Ô ¥ d v�~§f�gyvH�Lfb­�t�~
m d fO°�pV~«t�~,v0¨�vV¦{o¬p0�{��ouvµpVr d Õq|Hm d fO°�f�~§m,¨±¦�­z­·x«�Lf�l�~§twm§®äp0­w}VvVontzm d g Ô �ªo�pV~�»q½,¾V¿��ÀÕäp0l��$m d fOm«¥#vàp0­w}VvVontzm d g�~
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Unit é de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
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