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� oAUFq9���7� ��¢	oAUFq��	^VUFq4d\O*e4];O*C\G;¢ BDCFE4EM��d\qAO*EIC\[?Â�Y\EIL�O+J�cAcAT_^VU*JMdF^gEIeAY�E��(UXWAdwu�OrTg^_LN^ge;JMd\^_EIe>¢#n�e
�;¢>��JMC\�	^_YFOHb?O�p4^_dFEHC�b � ²M;¶H¸X®�®:C�®�� � ²°¯=DA± ��²6¯�«¡·X²M³ � ®�S°«�· b?o4dFW7p4^_O*Y�^_e+� EHGH^VUJMe7p�d\qAO
PaEHWae7pAJMdF^_EHeAY�EM�!��JMdFqAO*L
J�d\^VUXY6b7c;JMGHOrY1������� �Iz��a¢��	EIC\dFq4u �mEHT_TVJMe7p BDWA]AT_^_Y\qA^_eAG�R�EIL�u
c;JMe4[�b?}6z����A¢

� o4q7JIzHy:� l¢�o�q7JMLN^gC6¢AB�oAB;l,R!
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^_e�� EHGH^VU	J�e7p�dFqAOJPaEHWAe;pAJMdF^gEIeAY�E�����JMdFqAO*L
J�d\^VUXY6¢ �	EIC\d\q�u �mEHT_TVJMe7p�BDWa]AT_^gYFqA^_eAG"R�EIL�u
c;JMe4[�b?}6z��IxA¢Z£	qA^_CKp�caC\^_e4d\^_eAG7b?}6z��a}H¢

� ��EICKzM~4J7� o ¢ ��EIC\EI]�[IEM�?¢�����Â���EIWAe7p4O6p `IW7J�e4d\^��2U*J�d\^_EHe#^_Y ��j,£ÝO*YFY\O*e4dF^�J�T_Tg[ Wae7p4O�UX^VpAJ�]AT_OH¢
£DO�UFqAea^�UrJMT	i	O*c;EHCFd(z�~ ��i ��ya} �Ab;R�O*e4d\CFO�p�O�i	O�UFqAO*CXUFqAO�O*e$n�e4��EHC\L�JMdF^�`IWAO�p4O �,JMe;UX[�b
�4JMe4W7J�C\[ }�zIzM~7¢àl,�HJ�^gTVJ�]AT_O��4^VJ$JMeAEIe�[4LNEHWAY1PZ£,BZu�Y\OrC\�HOrC�¹��¡dFc>¢ T_EHC\^VJa¢ ��C ¼ bZp4^_C\O�UXdFEHCF[
¹FcAWA] ��T_EHC\^VJ �McACFEHGHCXJM^_Y ���HEIC\EH]4[IEM� ¼ b°�7T_O*Y�¹ PZY\Wa]A£Dl{BDn*¢4� p4�4^�b caY��\¢�� ¼ ¢

� ��EICKzM~I]+� o ¢���EIC\EH]4[IEM�2¢Ü���ë�	^gdFq C\O�UXWaC\Y\^_�IO d�[4c;O*Y�Â¾¹\£	[4c;O*Y�u�l,YwuwB�C\EHc;EHYF^_d\^_EHeAY ¼ n�e4d\OrC\cACFOXu
dXJMdF^gEIeAY ^_e �$¢ i�JM]A^_e�� Y oAPIo?¢ £õO6U\qaeA^VU*JMTÁimO*c7EIC\d z�~ ��i ��yIx��AbNR�O*e4d\C\O p4Osi	OXu
UFqAOrCKUFqAO�O*eÁn�e��¡EHCFL
JMdF^V`HWaO(p4O �,J�e7UX[4b PAOr]AC\W7J�C\[�}6zHzM~;¢�l,�HJ�^gTVJ�]AT_O��4^�J JMeAEIe�[4LNEHWAY
PZ£,BZu�Y\OrC\�HOrC�¹��¡dFc>¢ T_EHC\^VJa¢ ��C ¼ b4p4^_C\O6UXd\EIC\[�¹FcAWA] ��TgEIC\^VJ ��cAC\EIGHCXJM^_Y ���HEHCFEH]4[HE6� ¼ b6�;TgOrY
¹�PZY\W4u
];i 
�R�¢4� p4�4^�b caY��\¢�� ¼ ¢

� ��EICKzM~4U � o ¢���EHCFEH]4[HEM�?¢ABDCFE4EM�>eAEIC\L
J�T_^ 36JMd\^_EIe-J�e7p�TgO6JMY\d�d�[�c;O*YD��EHC�c;EHT_[4L�EIC\cAqA^VUDd�[4c;O	Y\[4Y\dFO*L�Y
�	^_dFq
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� ��EICKzM~4p�� o ¢ ��EIC\EI]�[IEM�?¢ o4d\CFW7UXdFWACKJ�TÁp4O�UX^VpAJ�]AT_O OXªAd\OreAY\^_EHeaY E���];EHWAe;p4O�p§`IW7J�e4d\^��2U*J�d\^_EHe>¢
£DO�UFqAea^�UrJMT$i	O*c;EHCFd R	imn ����z�~ �Ai��2}6PA}Ib(R�Ore�dFC\O p4O imO�UFqAO*CKUFqAO O*e§n�e4��EHC\L�JMdF^�`IWAO
p�O �,J�e7UX[4b �HWAT_[ }6zHz�~7¢ o4WA]ALN^gdFd\O�p d\EÖB�j�B�� � z��Ab�J6�HJ�^_T�J�]AT_Oë�4^�J JMeaEHe4[Iu
LNEHWAY?PZ£,BZu�YFO*C\�IO*C¾¹��¡dFc>¢ TgEIC\^VJA¢ �¡C ¼ bAp4^_CFO�UXd\EIC\[#¹\cAWa] �MT_EHCF^VJ �McaC\EHGICKJ�^gY �M�IEHC\EI]4[HEM� ¼ bI�7T_O*Y
¹Fc7EIcATVz��a¢ � p4�4^�b cAY��\¢�� ¼ bMJ�TgYFE(J6�HJ�^_T�J�]AT_O,JMY	n ��i	n�l i	OrY\O�J�CKUFq+i	Orc7EIC\d,i,i ��PIxHyHza¢

� ��EICKzM~IO�� o ¢ ��EHCFEH]4[HEM�?¢ �	^_O*CKJ�CKUFqA^_O*Y#EM��p�O�UX^VpAJM]aTgO O»ª�dFO*eAYF^gEIeAY#EM�+];EHWAe;p4O�p§`IW7J�e4d\^��2U*J°u
dF^_EHe>¢ £õO6U\qaeA^VU*JMT"imO*c;EHC\d�R	imn ����z�~ �Ai��2}6PHyab�R�O*e4d\C\OÁp�OÁi	O�UFqAO*CXUFqAO$O*e n�e4�¡EIC\L�J6u
dF^V`HWaO
p4O �,JMe;UX[�bZl,WaGHWAYFd
}6zHzM~;¢�o4WA]ALN^_d\d\O6p¾d\E$o4£Dl,R	o�� z��Ab?J6�HJ�^gTVJ�]AT_O"�4^VJ�JMeaEHe4[Iu
LNEHWAY?PZ£,BZu�YFO*C\�IO*C¾¹��¡dFc>¢ TgEIC\^VJA¢ �¡C ¼ bAp4^_CFO�UXd\EIC\[#¹\cAWa] �MT_EHCF^VJ �McaC\EHGICKJ�^gY �M�IEHC\EI]4[HEM� ¼ bI�7T_O*Y
¹�PZY\WA] �m^�¢ � p4�4^�b cAY��\¢�� ¼ ¢

� ��EICKzM~���� o ¢���EHCFEH]4[HEM�?¢	(;u���u�0	u�Y\WA]HhXO6UXd�C\O6p4W7UXdF^gEIe(J�e7p�Y\d\W;U\�4T_O*YFY\eAO*YFY��¡EHCDc;O*C���O�UXd\T_[Iu�Y\d\CFW7UXdFWAC\O�p
YFO�UXEIe7pIu�EHCKp�O*C�d�[4c;O
YF[4Y\d\OrL�Y��	^_d\q Y\WA]Ad�[4cA^_eAG;¢$n�eÁcaC\O*c7J�CKJ�d\^_EHe>bDl�cAC\^_T ��o�O*cAd\OrL�]7O*C
}6zHz�~7¢

� ��EICKzM~IG'� o ¢ ��EHC\EI]4[HEM�?¢'
ZªAd\O*eAYF^_EHeAYDEM�7� � �	^_d\q���O�UX^VpAJ�]AT_O�£�[�ca^geaG7¢M£DO�UFqAeA^VU*J�T�imO*c7EIC\d�R	i	n � �
z�~ �Ai��2}6P��ab>R�O*e4d\CFO+p4O�i	O�UFqAOrCKUFqAO�O*e�n�e4��EHC\L�JMdF^�`IWAO�p�O ��JMe7U»[�bDo4O*cAdFO*L�];O*C�}�zIzM~7¢
o�WA]AL�^_dFd\O�p%d\E�£,�>R�l � z��AbAJ6�HJ�^_T�J�]AT_O	�4^�JJMeaEHe4[4L�EHWaY�PZ£,BZu�YFO*C\�IO*C�¹��¡dFc>¢ T_EHC\^VJa¢ ��C ¼ bIp4^�u
CFO�UXdFEHC\[�¹FcAWA] ��TgEIC\^VJ ��cAC\EIGHCXJM^_Y ���HEHCFEH]4[HEM� ¼ b6�;TgOrY�¹ PZY\WA] �,O6UX£.[4cA^_eAG;¢4� p���^�b cAY��w¢�� ¼ ¢
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�$O�]ACF^_O��7[¾C\O�U*J�T_T.]7J�Y\^VU�p4OX�;eA^_d\^_EHeAYJMe7p ��JIUXd\Y�JM];EHWad ¶H±X·r«¡¶H²I¸*³_± �¡��O�J����-L�EHe;JHp4^VU�YFO�UXEHe;pIu�EICKp4OrC
dFqAO*EHCF^_O*Y,E���EIeAO�EHC�Y\O*�IO*CKJ�TDY\W7U*U»O*Y\YFEHC\Y6¢
PZ^�ª�J�C\]A^_d\CXJMCF[
Æ� � ^ R � U�¢
£	qAO ²M³ �.DA²H¸X±X¯ E��vÆau�Y\W7U*U»O*Y\YFEHCL�EHe;JHp4^VU�Y\O�U»EHe7pIu�EHCXp4O*C"J�C\^_d\qaL�O*dF^�U ¨2©�¨ UXEHeAYF^_Y\d\Y�EM�KÂZ}���^_e4�7eA^_d\OrTg[
L�JMe4[�EH]HhXO�U»d��HJMCF^�J�]AT_O*Y �>×?*A×��a× ß6ß6ß b>PH��dFqAO�O�`IW7J�Tg^_d�[�cACFO�p4^VU*JMdFO�YF[�L�];EHT�ZbõxI�,^_e4�;eA^_d\O*T_[�L�JMe4[
WAe;JMC\[ �¡LNEHe7JIp4^VU*��cAC\O6p4^VU*JMdFO��HJMCF^VJM]AT_O*Y-<× ��×���×���× ß6ß6ß b?~4��EHeAOIb>YFO*�HO*CXJMT�bZEHC"UXEIWAe4dKJ�]AT_[+L�JMe4[
YFW7U*UXO*YFY\EIC��¡Wae7UXd\^_EIe YF[4L�]7EITgY%RMÍ & 	 	�O U O�� À b �H�NJMT_T	WAY\W;JMT�]7E4EITgO6JMe UXEIeAeAO�U»d\^_�HO*Y6b�c7JMCFO*e4d\qAO*YFO*Y�b?�H�WAea^g�IO*C\YXJMTDJMe7pNOXªA^_Y\dFO*e4d\^VJMT>`IW7J�e�dF^��7O*C\Y�EM�Dd\qAO��7CFY\d{J�e7pNd\qAO�YFO�UXEHe;p�EHCXp4O*C\Y6ÂaÞ Ó b
	 Ó b4Þ Û b�	 Û ¢

 ±rº ��¬ JMCFO
UXEIeAY\dFC\W7U»d\O�p�J�Y"WaY\W7J�T�bZY\dXJMCFd\^_eAG �¡C\EILÑEI]HhXO�UXd��HJ�C\^VJM]aTgOrY�]4[ÁJMcAcAT_[4^_eAG�d\qAONY\W7UrUXO*Y\YFEHC
�¡Wae7UXd\^_EIe
YF[4L�]7EIT¡��YK�r¢
L ¯\®��«¡· ��®�º �µ�³_²6¬ J�C\O,Or^gdFqAO*C	O�`IW7J�T_^gdF^_O*Y.E��õdFO*C\LNY.EIC.OXªAcACFO*Y\YF^_EHeAY�EM�>d\qaO,��EHC\L <��VÇK�*ba�	qAO*CFOJ<#^_YvJ
cACFO�p4^VU*J�d\O��HJ�C\^VJM]AT_O�JMe7p%Ç	^gY	Jd\OrC\L+¢
�>®Mº �µ4³g²°¬ J�C\O�UXEIeAY\dFC\W7UXdFO�pâ�¡C\EILÑJ�d\EHLN^VU�EHeAOrY�]4[+dFqAO�WAY\W;JMT�C\WAT_O*Y�WaY\^_eAG�];E4EHT_O�JMe$UXEIeAeAO�UXdF^_�HO*Y6b
c7J�C\O*e4dFqAO*Y\OrY�b �7C\YFd�u{JMe;p�Y\O�U»EHe7pIu�EHCXp4O*C"`IW7J�e4d\^��7O*CFY�ÂaÞ Ó � ��b�	 Ó � ��b4Þ Û � ��b�	 Û � ��bZ���	qAO*C\O � ^gY
J�e
EI]HhXO�UXd�JMe7p�Ý^gY,J�cACFO�p4^VU*JMdFO��HJMCF^VJM]AT_O��r¢
@ 4¯w±rº �;ºK±»¯w²°¯�«¡®� !+PAEIC�J�e(Æau�Y\W;U*UXO*YFY\EHC	dFqAO*EIC\[ ¨2©�¨ UXEIeAY\^Vp4O*C�d\qAO	^_e4�7ea^gdFOvÆau\JMCF[�d\CFO*O @��À ¢�n�e�dFO*C\caC\O*d6Â}6�DEH]HhXO6UXd.�HJ�C\^VJM]aTgOrY.JMY�eaE�p�O*Y.E��2dFqAO,dFC\O*OIbAPH��Í7& 	 	�O\�áÇK��JMY�d\qaO,Å_u�d\qNY\EHe�E��2dFqAO,eaE�p�O,^_e4d\O*CFcAC\O*dF^_eAG�Ç�b
xI�	O�`IW7J�Tg^_d�[4bA];E4EHT_O�JMe�UXEIeAeAO�U»d\^_�HO*Y6b>JMe;pN�7C\YFd�u�EHCXp4O*C"`IW7J�e�dF^��7O*C\Y�JMY�WAY\W7J�T�b7~4��cAC\O6p4^VU*JMdFO��HJMC\^VJ�]AT_O*Y
J�Y-J�C\]A^_dFCKJMCF[�Y\O*dFY�EM��eAEAp4O*Y6b �H��JMdFEHL�^VUm�¡EIC\L�WATVJ <��VÇK��JMY�d\qaO"LNO*L�]7OrC\Y\qa^gc�CFO*TVJMd\^_EIe ¹Fd\qAOeAEAp4O�Ç
^_Y	^_e�d\qAO�Y\Ord < ¼ Î.�H��YFO�UXEHe;pIu�EICKp4OrC{`IW7JMe4dF^��;O*C\Y�JMY,`IW7JMe4dF^��;O*C\Y	EM�IO*C	Y\O*dFY,E��õeAEAp4O*Y6¢
��O*eAEId\O�]4[ @ � Û � ¨?©�¨ �	EIC	Y\^_L�cAT_[]4[ ¨?©�¨ d\qAO�YFO*d,E���J�TgT;��EHC\L�WaT�J�Y��HJMT_^Vp�Wae7p4O*C�d\qAO"J�]7EM�IO�^ge4dFO*C�u
cACFO*dKJ�d\^_EHeZ¢
imO*cATVJHUX^_eAG�dFqAO	^_e�dFO*C\caC\O*dXJMd\^_EIe �I�>E��2dFqAO	Y\O6UXEHe7p�u�EICKp4O*C	`IW7JMe4dF^��;O*C\Y�JM];EM�HO�]4[�d\qaO��¡EHT_T_EM�	^_eAG,UXTVJMWAYFOHÂ
� ����YFO�UXEIe7pIu�EHCKp�O*C{`IW7J�e�dF^��7O*C\Y�JMCFO{^_e4d\OrC\cACFO*d\O�p¾JMY	`IW7JMe4dF^��;O*C\Y�EM�HO*C ��a«_¯w± Y\O*dFY,EM�DeAEAp4O*Y6b
��O�GHO*d�d\qAO,A ±X²7C���®M7²I¶M«¡·�¬�±X·X®M7¶N®MºK¶I±*º�²�º*«_¯ED%��±X¯�«¡·�®�� Æ ¬*µ�·X·X±»¬K¬�®�ºX¬ bAp4O*eAEId\O�p�]4[ ¥§¨?©�¨ ¢
l�TgT?dFqAO*EIC\^_O*Y ¥½¨?©�¨ JMe7p ¨?©�¨ J�C\O ¶H±X·r«¡¶H²I¸*³_± ¢
£	qAO�LNEHY\d��.O*T_T;�4eAEM�	e�E��õJMT_T7dFqAO*YFO"JMCFOHÂA���W;U\qa^ � Y	JMCF^gdFqAL�Ord\^VU ¨ � ¨ b4i,JM]a^ge � Y�JMC\^_dFqAL�O*dF^VU ¨ � ¨ bHJMe;p
dFqAO*^_C���O�JM�ÁU»EHWAe4d\OrC\c7J�C\d\Y ¥½¨ � ¨ b ¥½¨ � ¨ ¢>£	qaO
dFqAO*EIC\[ ¨��?¨ ^_YY\d\CF^VUXd\T_[�L�EIC\O�c;EM�.O*Cw�¡WAT�d\q7J�e
¥½¨��?¨ b ¨ � ¨ b4JMe7pNO�J�Y\^_T_[�O*e7UXEAp4OrY-J�T_T ¨2©�¨ ¢+PAEICvp4OrdKJM^_T_Y	Y\OrOQ� i,JM]6�HzIb7i,J�]9�����\¢
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R�WACF^_O*e
J�e7p�k�qaO*T_Tg^ � R	k�zHP��\b�o�O�UXd�¢.�a¢_}HbMYFWAGHGIO*Y\dFO�p���� ,�. /Ab�J�e�JMT_d\O*CFe7JMdF^_�HO,O6`HWa^g�HJ�T_O*e4dD�¡EHCFL�WATVJMdF^gEIe
E�������¢A�$O�cAC\OrY\O*e4d�^_d��¡EIT_TgEM�	^_eAG,� BD^_O�zIP7�\Â

Ï ÐsÒ Ô 0 �E@,ÌXÊ7�

Ï ÐsØÙÔSØ ��ØÁÅ�Í�Ë �IË4ÉMÅ¡Ë+$R>VÈ6� � ��È��6>V�

Ï Ð Ï���ØD��ÔSÒ
Ï Ð ØÙÔÖÒ

�E<J> ��@,ÉMË�Æ?Í6�

Ï ÐsÒ Ó ÔSÕ Ó Ï Ð Õ Û ÔÜÒ Û
Ï Ð Õ Ó ��Õ Û ÔSÒ Ó ��Ò Û

�E<{ÉMÉMÌ��,�

Ï Ð Ò Ó ÔÖÕ Ó Ï%×AØ¾ÔÚÒ Ó Ð Õ Û ÔÖÒ Û
Ï Ðë�áÞ2Ø¾Ô�Õ Ó>ß Õ Û ��ÔÄ�áÞ2ØâÔ Ò Óõß Ò Û � �=<?>�>V�

PZ^_GHWaC\O�~7ÂAR�WACF^_O*e4u\k�qAO*T_T_^ � Y	o4[4Y\dFO*Lë��� ,�. /

£	qACFO*O"p4^	�?O*C\Ore7UXO*Y�EM��� � ,�. /AbAJMY,UXEIL�c7J�C\O�p%d\E�� � JMCFOHÂ>}6��CFO��7OXªA^_�4^_d�[�� ��È �9>á�	^_Y.WaeAT_^g�IO����{È �6>V�	E��
� � ^_Y�C\O*YFd\CF^�U»d\O�p�dFE��HJMCF^VJM]AT_O*Y6b�PI��dFCKJMeaY\^_d\^_�4^_d�[��E@,ÉMË�Æ?Í6��^gY�C\OrcATVJHUXO�pN]4[��=<?> ��@,ÉMË4Æ?Í6�*ÎAxI��CFWAT_O*YvJ�C\O
J�cAcAT_^_O�pN^geNEHCXp4O*C\O6p�L
J�eAeAO*C��¡OH¢ G;¢gb;�E<J> ��@,ÉMË4Æ?Í��meAO*�HOrC{JMcacAT_^gOrY.^��.����È��6>V��^_YvJ�cAcAT_^VU*JM]AT_O��r¢
�%ä%	$�a��� � �mEHdFO�d\q7J�d�d\qAO ^ge4�IO*C\YF^gEIeÁcACF^_e7UX^_cAT_O�d\C\^_�4^VJMT_T_[+qaEHTVp4Y�¡EIC�d\qAO$�E<{ÉMÉMÌ�����JMe7pà�=<?>�>V�E��
� � ,�. /AÂ�J¾UXEHe;UXT_WAY\^_EHe EM��O�JHUFqÁCFWAT_O�^gYcACFEM�HJM]AT_O « P Y\E$JMCFO
dFqAO�cAC\OrL�^_Y\O*Y6¢õB�C\E4EM�¡Y�^_e�� � ,�. /+J�C\O
p4^_CFO�UXd�b;�	^_d\qaEHWAd�C\EIWAe7pAJ�]7EIWAd	�vJ6[4Y6¢

"�ä 	 	$� + � � ¤ ���-,�. / � ��� � 	 � 1 
 � � ¦ 
 D�±�¬*´6¬X¯\± ��¬ ��� ²M7¶ ���-,�. / ²�ºK±�±��rµ�« �°²�³g±r4¯N�,²
¬»µA¸ �
¯�´ �7«V S /*µA¶7S��(±r4¯	«_¬-¶I±*º*« �°²I¸*³_±�«V ��� « P «�¯v«_¬�¶H±rº*« �M²H¸r³g±�«V ��� ,�. / ! I

� �Mè?è�� ��o�O*OQ� R	k�zHP��\¢ I
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l�Y{JMeN^_L�L�O6p4^VJMd\O	UXEIeAY\O�`IWAOre7UXO���O{q;J6�HO,dFqAO��¡EIT_TgEM�	^_eAG

"�ä 	 	$� + � ��¤ � ©�� ä4�H����è © � � � © � ��� #�ä �\è7��� � ¦ @  � � �

� « � Ï Ð Õ Ó ��Õ Û ÔÄÒ Ó ��Ò Û «_¬��;ºK® �°²I¸*³_± & ¯ED�±r Ï ÐsÒ Ó Ô�Õ Ó ²M7¶ Ï ÐsÕ Û Ô�Ò Û ²�ºK±²M³ ¬r®
�7ºX®��M²H¸r³g± ,

� « � Ï Ð �áÞ2Ø Ô�Õ Ó>ß Õ Û � Ô �VÞ2Ø ÔÑÒ ÓDß Ò Û � «�¬!�;ºK® �°²I¸*³_± & ¯ED�±r Ï Ð Ò Ó ÔÑÕ Ó ²�7¶
Ï�×AØâÔ Ò Ó Ð Õ Û Ô Ò Û ²MºX±"²�³ ¬�® �7ºX®��M²H¸r³g± ! I

� �Mè?è�� � ;mY\^_eAG�O�`IWA^_�HJ�TgOre7UXO�EM��� � J�e7p�� � ,�. /A¢;�?O*d,Ï ÐsÕ Ó ��Õ7Û ÔSÒ6Ó �ÙÒ*Û�];O{caC\EM�HJM]aTgO�^_e
���.¢4£	qAOre
^_d�^_Y.cACFEM�HJM]AT_O	^_e
����,�. /A¢A��WAd�d\qAO�EIeAT_[��vJ6[d\E�cACFEM�HO�^gd�^_e
���-,�. /(U»EHeAYF^gYFd\Y	^_e�caC\EM�4^_eAG
Ï Ð Ò°Ó�Ô§Õ?Ó�JMe7p�Ï Ð Õ7Û�Ô Ò*Û�^_eÁ� � ,�. / �¡YF^ge;UXO�^ge4�IO*C\YF^gEIeÁcACF^_e7UX^_cAT_O�qAEITVp4Y�¡EHC�� � ,�. /H�*¢
�mO*e7UXOX��EHC\dFq>b?]4[�O6`HWa^g�HJ�T_O*e7UXOHb?ÏÝÐ§Ò°Ó,Ô Õ Ó{J�e7p�ÏÑÐ½Õ7Û-Ô Ò*ÛJMC\O�cAC\EM�HJ�]AT_O{^_e�� � ¢A£	qaO�cAC\E4E��
E���dFqAO�Y\O�U»EHe7p�U»T�J�^_Ls^_Y	OXª7JHUXdFTg[Nd\qAO�YXJML�OI¢ I
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� �Mè?è�� ���X}��r¢Hn�Y�EH]4�4^_EHWAY6¢M£DE�cAC\EM�IO���PI�DY\WAcac7EIY\OHbaEHe�d\qaO{UXEIe�dFCKJ�C\[4bMd\q7J�dvJ�hXW7p4GIL�O*e4dDEM�>dFqAO	�¡EIC\L
��PH��^_Y	cAC\EM�HJ�]AT_O,^_e�����ba^�¢ OI¢gbId\qaO*C\O�O»ª�^_YFd\Y{J�cACFE�E��KbA^�¢ OHb4JY\O�`IWAOre7UXOEM��h»W7p4GHLNO*e4d\Y

���I× � Ó × ß6ß�ß × �"OX× ß�ß6ß × � À �#Ï Ð Õ�ÔÚØ�× � �H�
�	qAOrC\OO�JHUFq �"O�^gY�O*^_d\qAOrC{JMe����?u\J6ªA^_EHL¾bMEHC�^gY	EI]AdKJ�^_eAO�p%�¡C\EIL YFEHLNO �� �J�e7p � . �"!$# Å�JMe;p�>%#ÚÅ��^_e�dFqAO�YFO�`IWAO*e7UXO�]�[�JMcAcaTg^VU*J�d\^_EHe�E��õEIeAO,E��õd\qaO-���?u�C\WaTgOrY�Â?�E<{ÉMÉMÌ����*b;�=<?>�>V�rbAEHC��=@,ÉMË4Æ?Í6�*¢a��^_d\qAEIWAd
T_EHYFY�EM�>GIO*eAO*CXJMT_^_d�["��O,U*J�e�Y\WAcAc;EHYFO�d\q7J�d � À ^_Y�d\qaO��7C\YFdvJ�cAc7O6JMCKJ�e7UXO�EM�>d\qaOõhXW7p�GHL�Ore�dZEM�>dFqAO	�¡EIC\L��PH��^_e�d\qAO�cACFE�E��	� �H�rÎ4EHdFqAO*C\�	^_YFOHbA��O"U*J�e
LNEM�HO	T_OX�¡d	dFE"YFO*T_O�UXd�d\qaO,�;C\Y\dDhXW7p4GIL�O*e4d�E��õdFqA^_Y��¡EHCFL+¢
n�d	CFO*L
J�^geaY.dFE�eAEHdF^�U»O{dFq7JMd � À UrJMeAeAEId	]7O�J�e�J°ªA^gEIL+bMYF^_e7UXO�d\qAOrC\O�JMC\O�eAE����;u\J6ªA^_EHL�Y�EM�õdFqAO��¡EIC\L��PH�*¢ �	O»ª�d6bHeaO*^_d\qAO*Cm�=<{ÉMÉMÌ����*bIeAEHCm�=<J> >V��U*J�e�cAC\EAp4W7U»O{J�hXW;p4GHLNO*e4d>EM�?d\qaO	�¡EIC\Ls��PH����]7EId\q�cACFEAp4W7UXO
d�[4c;O*Y"E��vdFqAO�YKJ�L�O�YFd\CFW7UXd\WaC\O��r¢D£	qAO*C\O»�¡EHCFOHb���PI�,^_Y�EI]AdKJ�^_eAO�p ]�[â�=@,ÉMË4Æ?Í��r¢>��WAd�d\E¾p4O*C\^_�IO���PH��]4[
�E@,ÉMË�Æ?Í6��EHeAO�eAO*O�p4Y�O*^_dFqAO*C �  � ÏÑÐ½Õ$Ô Ò JMe7p � . � ÏÝÐÝÒ�Ô Øà��ÒNeAEIe4u��HJ�C\^VJM]aTgO�d�[4c;O��*b;EHC
�  � Ï�Ð�ÕâÔ (�JMe7p � . � ÏÙÐ (�Ô ØÚ� (Á^_Y�J�d�[4c7O�HJMCF^VJM]AT_O��r¢A£	qAO*CFOX�¡EIC\OHb �  q7JMY�d\qaO��¡EIC\L
��PH�	JMe;p
J�cAc;O�JMCFY,^_e����H��];OX�¡EHCFO � À ¢7��WAd	dFqA^_Y,UXEHe4d\CXJHp4^VUXdFY,dFE"dFqAO"UFqAEH^VUXO�E�� � À ¢ I
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� O*d(J�Y\WA]Ad�[4cA^_eAG�hXW7p�GHL�Ore�d ���ëÏ Ð Õ#Ô Ò¾];O�caC\EM�HJM]aTgO�^_eÁ� � ¢>£	qaO*e>bD]4[+O6`HWa^g�HJ�T_O*e7UXO�E��
��� J�e7p+���-,�. /����?O*LNL
J�,¢_}6�*bA^_d�^gY�cACFEM�HJM]AT_O�^_e+����,�. /A¢?R�EHeAYF^Vp4O*C�d\qAO����-,�. /6u�^_e4�¡OrC\O*e7U»O�d\C\OrO"E��
��¢Zn��,d\qA^_Y�dFC\O*O�p4E4O*Y"eaEHd"UXEIe4dKJM^_eÁJ�cAcAT_^VU*JMdF^gEIeAY�EM�,dFqAO�CFWAT_O��=<J> ��@,ÉMË4Æ?Í��UXEIC\C\OrY\c;EHe7p4^_eAG¾d\E d\qAO
� G-Ë4Éru�<J>�>�u W�È
	*Å=(4È6��C\WAT_OHbId\qaO*e�dFqA^_Y.dFC\O*O�^_Y.JMT_YFE�d\qAO���� ¿IÀ�¿ u�^_e4�¡OrC\O*e7U»O,d\CFO*O�EM� �+J�e7p�.O�JMCFO{p4EIeAOH¢
o4WacAc7EIY\O�eaEM��d\q7J�d	d\qAO�� � ,�. /6u�^_e4�¡O*CFO*e7UXO�dFC\O*O�- EM� � ¶I®�±»¬"·K®�4¯\²M«V JMcacAT_^�UrJMd\^_EIeAY.E��.�E<J> ��@,ÉMË�Æ?Í6�
UXEIC\CFO*Y\c;EHe7p�^geaG"dFE�d\qAO�� G�Ë4Éru=<J>�>guEW�È 	*ÅE(4È���C\WaTgOI¢H£DCKJ�eAY���EHC\L d\qA^_Y�dFC\O*O.- J�YD�¡EHT_T_EM�	Y�¢Mo4dXJMCFd\^_eAG��¡CFEHL
dFqAO+CFE4EHd �#�¡EIT_TgEM� O�JHUFq�]ACXJMe7UFq#d\^_T_T,dFqAO��7CFY\d�JMcAcaTg^VU*J�d\^_EHe�E��(�E<J> ��@,ÉMË4Æ?Í�� �¡^��"JMe4[A�*b�JMe7pàUXWAd
^_d�EIeÁd\qa^gYJMcAcAT_^VU*J�d\^_EHe¾Y\E$JMY�dFqAO
U»EHe7UXT_WAYF^_EHeÁE����=<?> ��@,ÉMË4Æ?Í6��CFO*L
J�^geaY�^_e$d\qAONd\C\OrOH¢���O*eAEHdFO�]4[
- �V� �AÓ°× ß6ß�ß × � À �	d\qaO�C\O*YFWAT_d\^_eAGNd\C\OrOHb;�	qAO*C\O �AÓM× ß6ß6ß × � À JMC\OJMT_T>T_O�J6�IO*Y�u\UXEHe;UXT_WAY\^_EHeaY,EM�	�E<J> ��@,ÉMË�Æ?Í6�CFO*L
J�^gea^geaG"J6�¡dFO*C�d\qAO�JM];EM�HO�cAC\WaeA^_eAG7¢ �mEHd\O�dFq7JMd/- ��� � Ó × ß�ß6ß × � À ��^_Y.OXª7JIUXd\T_[�dFqAO{��� ¿IÀ4¿ u�^_e4�¡O*CFO*e7UXOdFC\O*OHb;JMe7p � Ó × ß6ß6ß × � À J�C\O	cACFO�UX^_Y\O*T_[���� ¿IÀ�¿ u�eAEHCFL
JMTI�¡EIC\LNY�¢6n�eAY\dFO�JHpNE�� J�cAcAT_[4^geaG"�E<J> ��@,ÉMË4Æ?Í��rb4d\qAO��� ¿IÀ�¿ u\p4O�UX^_Y\^_EIe+cACFEAUXO�p4WACFO�d\CKJ�eAY���EHC\LNY � Ó × ß�ß6ß × � À ^_e4d\E ¨?©.¨ u��¡EHCFL"WaT�J�Y,JMe7p¾p4O�U»^�p�O*Y"dFqAO*L¾¢>o4E7bdFE�7eA^_Y\q�EHWaC	cAC\E4EM�D�.O�q7J6�HO�d\E�cACFEM�HO�d\q7J�d � Ó × ß6ß�ß × � À JMCFO�^_e4d\O*CFcAC\O*dFO�p�J�Y	d\C\WaO ¨?©.¨ u��¡EHCFL"WaT�J�Y�¢
£DE�p4E�dFqA^_Y�b?eaEHd\^VUXOIb?d\q7J�d�]�[ O�`IWA^_�HJMT_O*e7UXOEM�	����JMe;p+���-,�. /Ab>JMT_TZd\qAO,hXW;p4GHLNO*e4d\Y � Ó × ß�ß6ß × � À J�C\OcACFEM�HJM]AT_O�^_e+� � ¢?��Wad{]4[�£	qAO*EIC\O*L �a¢ ~�JM];EM�HO�O*�IO*C\[4dFqA^_eAG�cAC\EM�HJ�]AT_O{^_e+� � ^_Y�d\C\WaO"�	^_d\q C\O*YFc7O�U»d
dFE�JMe4[ ¨?©�¨ u�^_e4d\O*CFcAC\OrdKJMdF^_EHe>¢
£	qAOY\dFC\^VUXdFeAO*Y\YEM��^_e7UXT_WAYF^_EHe�^_Y,YF^_L�cAT_OHÂ4YF^ge;UXO(� � ¿IÀ4¿ ^_Y{p�O�UX^VpAJM]aTgO�JMe;p�� � ^_Y,eAEId�bAdFqAO*CFO�Y\qAEIWATVp
UXOrC\dKJ�^_eAT_[�OXªA^_Y\d�� � ¿IÀ�¿ u�cAC\EM�HJ�]AT_O{JMe;p�eaEHd	� � u�cACFEM�HJM]AT_O�Y\WA]Ad�[4cA^_eAG,h»W7p4GHLNO*e4d\Y6¢ I
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l�G�JM^_e�JMcAcAT_[4^_eAG�£	qAO*EIC\O*L �A¢ ~"J�]7EM�IOHbAJMT_T7� � ¿IÀ�¿ u�^ge��¡O*C\Ore7UXO�C\WAT_O*Y	caC\O*YFO*C\�IO��HJMT_^Vp4^_d�[��	^_d\qNC\O*YFc7O�U»d
dFE"JMe4[ ¨?©.¨ u�^_e�dFO*C\caC\O*dXJMd\^_EIe>¢6l,Y�eAEIC\L�JMTM��EHC\LNY>E�� � � ¿IÀ�¿ J�C\O	p4O�UX^Vp4O6p�]4[�d\qaO	YKJMLNO ¨?©�¨ u\p4O�U»^gYF^_EHe
cACFEAUXO�p4WACFOHbId\qAO*[JMC\O�Y\^_L�WAT_dKJ�eAO*EHWaY\T_[	d\CFWAO.�	^_dFq�C\O*YFc7O6UXd�d\E�JMe ¨?©�¨ u�^_e4d\OrC\cACFO*dKJ�d\^_EHe ¨?©�¨ � � � ��� �7× � �
J�e7p�� � ¿IÀ�¿ � �7× � �r¢°��[�p4OX�;eA^_d\^_EHe>bI� � � �7× � �Dp4E4O*Y�eAEHd�Y\WA]Ad�[4c;O{p4^	�?O*C\Ore�dFT_["YFd\C\W;UXd\WACFO�pNd�[4c7O*Y6b4�	qAOXu
CFO�JMY ¨?©�¨ u�^_e4d\O*CFcAC\OrdKJMdF^_EHeAY�p4E;b>OH¢ G;¢gb#Ð 0 � 0 Ô Þ2Ø ß 0 ^_Y�dFC\WAO�^_eÁJMe4[ ¨?©.¨ u�^_e�dFO*C\caC\O*dXJMd\^_EIe>¢
I
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��[�^ge;p4W7UXdF^gEIe�EIe�U»EHL�caTgO»ª�^_d�[EM�DY\WA]Ad�[4cA^_eAG�^_e4��O*C\O*e;UXOH¢
o4WacAc7EIY\O�dFqAO�cACFO*L�^_YFO*Y	EM�Dd\qAO�d\qaO*EHCFO*LëqAEHTVp?b4^�¢ OH¢_b
Ï Ð Õ Ô Ò�J�e7p�Ï ÐsÒNÔ :
JMCFO�� � ¿HÀ4¿ u�cAC\EM�HJ�]AT_OH¢
�$O�L�WAYFd.YFqAEM� dFq7JMd	YFE"^_Y,Ï Ð Õ�Ô :;¢
�$O�q7J6�IO{dFE(U»EHeAYF^�p�O*C,YFO*�HO*CXJMT�U*J�Y\O*Y6Â

}H¢ :�^_Y?0"Î
PA¢ :�^_Y,Jd�[�c;O��HJMCF^�J�]AT_OHÎ
xA¢ :�^_Y,JMe�JMCFC\EM�#EHC	JWAeA^_�HO*CFYKJ�T>d�[4c7OIbA];EHd\q�Õ¾JMe7pNÒ�JMC\O�d�[4c;O��HJMCF^�J�]AT_O*Y�Î
~7¢	Ò�JMe7p :�JMCFO�]7EId\q�JMCFC\EM�#d�[�c;O*Y�JMe7pNÕ�^_Y,Jd�[4c7O��HJ�C\^VJM]AT_OHÎ
�A¢	Ò�JMe7p :�JMCFO�]7EId\q�WAeA^_�HOrC\YKJ�T>d�[4c;O*Y{J�e7p�Õ ^_Y,Jd�[�c;O��HJMCF^�J�]AT_OHÎ
�A¢	ÕDb7Ò?bAJ�e7p :�JMCFO-J�T_T>JMC\CFEM� d�[4c;O*Y�Î
�A¢	ÕDb7Ò?bAJ�e7p :�JMCFO-J�T_T?WAeA^_�HO*CFYKJ�T>d�[4c7OrY�¢

���7�rä � � �.JHUXWaEHWAY6ÂAÏ Ð Õ�Ô20"bAJMT_�	J6[4Y�¢

���7�rä � ��n�� :�^_Y�JNd�[4c7O��HJ�C\^VJM]AT_O�dFqAO*eÁÕ JMe7p¾Ò�YFqAEHWaT�p¾JMT_YFE
];O�d�[4c7O��HJ�C\^VJM]aTgOrY�Î;EHdFqAO*C\�	^_YFO�d\qAO
CFWAT_O��=@5G{Ë4Éru �mu�PH����EHWATVpNp4^_Y\cACFEM�HO�EHeAO�E���dFqAO�cAC\OrL�^_Y\O*Y	E��õdFqAO�d\qaO*EHCFO*L+¢
o4E���O�Y\qAEIWATVp�p4O*L�EIeAY\dFCKJ�d\O�d\q7J�d,��� ¿IÀ4¿ u�cAC\EM�HJ�]A^_T_^gd�[�EM�KÂ

Ï Ð Ø Ô (�× � �H�
Ï Ð ( Ô * � �H�

^_L�caTg[d\qaO-��� ¿IÀ4¿ u�cAC\EM�HJ�]A^_T_^gd�[�EM�
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Ï ÐsØ�Ô * � �H�

�¡EIC	d�[4c7O��HJMCF^VJM]AT_O*Y	Ø�b9(�b9*Z¢
�mEHd\O�d\q7J�d	d\qAO"��� ¿IÀ�¿ u�caC\E4EM�¡Y	E��.���H�	JMe;p����H�	J�C\O.hXWaY\d��7eA^_dFO{YFO�`IWAO*e7U»O*Y�EM���=@5G�Ë4Éru �muK}6��u\JMcAcAT_^VU*J°u
dF^gEIeAYD�7ea^gYFqA^_eAG�]4[�JMe�JMcacAT_^�UrJMd\^_EIe"E���� ��È��6>V�r¢4£	qAO*Y\O�d��.E�Y\O�`IWAO*e;UXO*Y{U»EHWATVp];O,O�J�Y\^_T_["LNO*C\GIO�p^_e�dFE
hXWaY\dEHeAONY\W7UFq�Y\O�`IWAOre7UXO�cAC\EM�4^_eAG$���H�r¢>n�e7p�O*O�p?b�Y\dKJ�C\dF^geaG��¡C\EILÝd\qAO�hXW7p�GHL�Ore�d���H��]�[¾]7JIU\�4�	JMCXp
J�cAcAT_^VU*JMdF^gEIeAY�EM�	�=@5G{Ë4Éru �muK}�����O�JMC\O�GHW7J�CKJMe4dFO*O�p �¡]4[�caC\EM�HJM]a^gT_^_d�[EM�.���H�F��d\E�C\O6JHUFq%($EHe�d\qAO�T_OX�¡d
E��vÔ�b4^�¢ OH¢_b4�.O�CFO�JHUFq¾� �I�*bA�	qa^�UFq�^_Y.caC\EM�HJM]aTgO�]4[�q4[4c7EId\qAO*YF^_Y�¢

���7�rä � �.o4WAcAc;EHYFO�d\q7J�d : ^gY�O*^_dFqAO*C"J�e �âu,EHC�J%ÞAu�d�[4c7OHbZÕ J�e7p¾Ò+J�C\O�d�[4c7O��HJ�C\^VJM]aTgOrY{Ø�J�e7p (
CFO*Y\c;O�UXdF^g�IO*T_[�¢
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Éditeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)

ISSN 0249-6399


