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z o fwc*\ o zEi nlo zwc*xk[;c n a[?c�fk��ide�i�c�[-gwura[ n ��\+[?z~ideEfhg c�f n fwz®��e n �v[�y Xko � g®xk[ ¡Ro fwy$��[;c$��� o c4[-gwura[ n ��[;zwy-[;c
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�{¼ �;� º � � 	¸ � ev��� o y$e�id� o z®xk[ n [?�v��cli n [;c$  o ukil��\+��c�e�id� o z®xk[ ¡Ro fwy$��[;c$ w�E[?cdil� o z®xk['y?evy X [E �u ndo y$[?c�cl[;f n c
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� z o~n xk[ n i o [-gwuk� o ��i���z�cli n fwy$il� o zh�D��[$�v[?�Guwe n e�����[$����c�\ ¡ j y o \¢uk����[ n c? hzhfw\+[ nlo fwc4\+[$i Xwo x�c X eV�v[ ¡ [$[;z
xw[$�v[?� o u�[;xZ�65 o~n � oho u y o \¢uk����e�id� o zZ r� X ��y X ��c¬e¶\+e p£oEn c o f n y-[ o�� uR[ nl�¤oEn \+eEzwy-[b��\+u nlo �E[?\+[?z~i$ 
zw[$� c�y X [;xwfk����zk�°il[;y X zk���hfk[?c¬©hz o �*z(evc¬c o�� i���e n [ uk��u�[?����zk��zk� X eV�v[ ¡ [$[?z u ndo u o cd[?x87Û];�w ����w 4]�9w 
]V��:D�3q0z o i X [ n il[?y X zk� �hfk[¢� X ��y X y$eEzK��\¢u nlo �E[+y o xk[¬u�[ n£�¤o~n \¢evz�y-[?c���c�� o~o u�f�z nlo ������zk���¬q0u�e n i ov�
��zwy n [;evcd��zk�¬i X [�cd���$[ ov�"¡ evcd��y ¡ � o yª©hc*i X e�i�y$evz®i X [?z ¡ [+\ o~n [�[;evcd����j®uwe n e�����[?�����$[;xZ �� oho u«fwz nlo ������zw�
ev��c o ��\¢u nlo �E[?c���z \ o cli®y$eEcl[;c3i X [ n [$�E��cdil[ n ev��� o y$evil� o z ¡ j n [;xwfwy$��zk�(i X [¶zhfw\ ¡ [ n o��+n [?�v��clid[ n c
n [��hfk� n [?x;7 <k �}�:=�°q*����i X [;cl[ il[?y X zk� �hfk[;c�e n [3�E[ n j�[�=3y-��[?z~i �¤o~n �E[?zk[ n ev� ��uwf n u o cl[3u nlo y-[;cdc oEn c�evz�x
y?evz¢x n evcdil��y$ev����j���\¢u nlo �E[*y o xk[0uR[ nl�¤oEn \¢evzwy$[v��> o �r[$�v[ n ��z�y n [?evcd��zk��i X [ty o xk[0cd���?[0y$eEz X eV�v[4cd[$�E[ n [
y o zwcd[��hfk[;zwy-[;c o z¶i X [ o �E[ n e�����uR[ nl�¤oEn \+eEzwy-[E� � z¶i X [by$eEcl[ ov� ��z�cli n fwy$il� o z y?evy X [3i X ��c�y$eEz�y$eEfwcd[
f�zwzk[?y$[?c�cde n j®\+��c�cd[?c?� W4X ��cCu ndoE¡ ��[?\���c0[$gwevy-[ nd¡ e�il[;x«��z
[?\ ¡ [;xwxk[;xKevu�uk����y$evil� o zwct� X [ n [�i X [¢cl���$[
ov� i X ['u ndo � n ev\µ\+[;\ o~n j���c4y o zwcdi n e���zk[?xG�
W4X ��c5uwevuR[ n u n [?cd[?z~idc o f n � oho u n [$�E��cdil[ n ev��� o y$e�id� o zCi oho �ky?e�����[;x�¥ o _0q i X e�i/��\+uw��[;\�[;z~idc5cl[?�v[ n ev�

ev��� oEn ��i X \¢c �¤oEn y o \ ¡ ��zk��zk� n [$�E��cdil[ n e���� o y$evil� o z evzwx � oho u fwz ndo ������zk� �¤oEn cl��\¢uk��[«� oho uwc3�4��i Xko fki
¡�n eEzwy X [?c?�
? cdfwev����j+i X [ n [?�v��clid[ n ev��� o y$e�id� o z+��cru�[ n£�¤o~n \+[;x ¡ j¢y o � o~n ��zk��i X [*��zEid[ nl� [ n [?zwy$[*� n evu XA@
ov� c o \+[

� oho uB7 s�:D� W4X [°y Xwndo \¢e�id��y
zhfw\ ¡ [ nDCFE0@�G3o�� i X [K��z~il[ nl� [ n [?z�y-[
� n eEu X ��c i X [���[?eEcli�zhfw\ ¡ [ n�ov�
n [$�E��cdil[ n c n [��hfk� n [?x �¤oEn ev��� o y$evil��zk�®i X [3� oho u¶��e n ��e ¡ ��[?cC��z n [?�v��clid[ n cC� X [?z cdi o~n ��zk�®[?eEy X ��zwcdideEzwy-[
ov� i X [bc�ev\+[���e n ��e ¡ ��[���z~i o i X [®c�ev\+[ n [$�E��cdil[ n � � o ���r[ y o zwcd��xk[ n i X [b��zEid[ nl� [ n [?zwy$[�� n eEu XH@JI
ov� i X [
cdeE\+[b� oho u(fwz ndo ����[;xHK§id��\+[?c�evzwx y o \+u�fkil[®��idc3y Xwndo \¢evil��y zhfw\ ¡ [ nACLE0@ I GNM � � z \ o cli
y?evcd[?c0i X [+��e n ��evil� o zwc o��OCFE0@JIPG eEcte � fwzwy$il� o z ov� K¶e n [�y X e o il��yQ7 }�:D�JR�fwit�r[�©hz o � i X e�i��H[+y$eEz
ev����eVjkc.S zwx�eEz�f�z nlo ������zk�bxw[$� n [$[�K�cdf�y X i X e�iCi X [¢zhfw\ ¡ [ nCo��Hn [$�E��cdil[ n c n [��hfk� n [;x«��cC[��hfwe��"i o e
\+��zk��\�fw\UT�VXW/YZ v�E���E[?z ¡ j�i X [*\¢e�gk��\�fw\ zhfw\ ¡ [ n5ov�²n [$�E��cdil[ n c5cd��\�fk��i�evzk[ o fwcd��j�e������E[ E e���c o y?e�����[;x
Z\[^]"_O`*a^b ��z¢c o \+[�� o~n ©c7 ];��: G �õ¥ o _0q ��\¢uk��[;\+[?z~idcÓcd[$�E[ n e�� X [;f n ��cdil��y$c �¤o~n SRzwxk��zk�'evc"c�\¢e�����e�K�evc
u o c�cd� ¡ ��[4fwzwxk[ n Swgk[?x n [$�E��cdil[ n y o zwcdi n e���z~idc E e���c o � X [;z�i X [*zhfw\ ¡ [ nÓo�� eV�Vev����e ¡ ��[ n [$�v��cdil[ n c/��c5[��hfwe��
i o i X [¬� o �H[ nC¡�o fwzwxdT�VXW/Y G �¬¥ o _0q ev��c o ��\¢uk��[?\+[?z~i�c'e X [?f n ��clid��y �¤oEn \+��zk��\����$��zk�«i X [3zhfw\ ¡ [ n
ov�Ón [?�v��clid[ n c4fwcl[;x«fwzwxk[ n e¬y o xw[�cl���$[�y o z�cli n ev��z~i$� W4X [�\+��zk��\�fw\�y o zwcli n ev��z~i o z i X [�y o xk['cl���$[���c
i X e�i0i X [�� oho u®cd���?['��c*� n [?evil[ n i X eEz«[$�E[ n j3��e n ��e ¡ ��[���� � [$id��\+[v�*q0���õi X [;cl[ X [?f n ��clid��y?c0e n [�[-gwuk��e���zk[;x
��zbi X ['zw[-gki4cl[;y-il� o zG�
¥ o _0q y$evz ¡ [�[;evcd����j ��z~il[ n£� eEy-[?x®�4��i X eEz~j � oho u«y o xk[ o ukid��\+���$[ n �4¯°[�u n [?cd[?z~i4��z«i X [+cl[;y o zwx

cd[?y$il� o z�[-gwuR[ n ��\+[?z~i�c�y o z�xwfwy-id[?x���z°i X [Ae°´�¿ W [?z~�h� ndo zw\+[;zEi'7 ]�: o z°eb��e n �E[+cd[$i ov� � oho uwc � ndo \
��e n � o fwc ¡ [?z�y X \¢e n ©~c?� W4X [;cl[®[-gwuR[ n ��\+[;zEi�c¬[-g X � ¡ ��i¬i X [�xk� ±²[ n [?z~i ¡ [ X eV�h� oEn c o�� i X [ X [;f n ��cdil��y$c
��\¢uk��[?\+[?z~il[;x
��z«¥ o _0q'� W4X [?j«e���c o c Xko �¦i X e�i�i X [+i X [ oEn [$id��y?e��õf�uwu�[ nC¡�o fwzwx o z
i X [�\+��zw��\�fw\
f�z nlo ������zk�bxw[$� n [$[ n [��hfk� n [;x �¤o~n e���� o y$evil��zk�b�4��i X T n [?�v��clid[ n c*^ b�f Mhgji f MNklk1m npo q"n 7Û]sr�:"^ y?evz ¡ [
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T VXW Y n [$�E��cdil[ n c ¡ j(fwz nlo ������zw�°i X [«� o~o uZ�;>t[?f n ��cdil��y$c �k �9� 0}�evzwx �¶i n j i o SRzwx evz ev��� o y$e�id� o z
�4��i X T n [?�v��clid[ n c ¡ j«e���c o fwz ndo ������zk�bi X [�� oho u
� � zk[;y-[;cdc�e n jv� W4X [;cl[ X [?f n ��clid��y?c.S zwx�eEzKfwz nlo ������zw�
xw[$� n [$[�fwzwxk[ n�n [?�v��clid[ n y o zwcdi n e���z~idc?� � z X [;f n ��cdil��y�rk hi X [C� oho u���crfwz ndo ����[?x �¤o ��� o �4��zk��i X [ ¡�o fwzwx ov�
¥/ev\ 7Û]�9�:= ²evz�x®i X [ � evi0y o �E[ n4X [;f n ��cdil��y o�� >t[?zwx n [?z®[?i0e��X7Û]E] :D�r��c0f�cl[;x®i o ev��� o y$e�id[�i X [�fwz ndo ����[;x
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i X ��c3u ndoE¡ ��[?\ ��c¢i o uR[ nl�¤oEn \ n [$�v��cdil[ n¢n [?zweE\+��zk�;7 9�:D  ¡ fwi¬i X ��c¬��[?evx�c¢i o ¡ ���v�v[ n y o xk[®i X evz i X [
o~n ���v��zwev�P� W4X ['c o ��fkil� o z �H[Ci�ev©�[C��c�i o uR[ nl�¤oEn \µ� o~o u f�z nlo ������zk���
¯°[
il[;clid[?x§cd[$�E[ n e���il[;y X zk���~fw[?c¬� X ��y X e����0fwcd[«� oho u f�z nlo ������zk�x7Û]�9w L<� r}�:D�x55���Ef n [ 9�c Xko �*c

i X [ n [?�v��clid[ n�n [��hfk� n [?\+[?z~idc �¤oEn cl[?�v[ n ev� n [$�v��cdil[ n e���� o y?e�il� o z�\�[?i Xko xwcr��z~� o ���h��zw�'� oho u3fwz ndo ������zk�R� � i
c Xko �*c.i X [ o ukid��\¢e��hzhfw\ ¡ [ nõo���n [$�E��cdil[ n c.zk[$[;xk[?x ¡ j�i X [r\+[$[?il��zk�0� n eEu X�X [;f n ��cdil��y�evz�x�i X [rzhfw\ ¡ [ n
ov�*n [?�v��clid[ n c�zk[$[;xk[?x¶�4��i X e«y o \ ¡ ��zwevil� o z o�� i X [ X [;f n ��cdil��y$c ov� >t[?zwx n [;z¶[$i�ev�P�«evz�x�¥/ev\b�®¯�[
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y o \¢uwe n [;x¬i X [ X [;f n ��cdil��y$cr�4��i X n [$�~e n x¢i o i X [�zhfw\ ¡ [ nHov�õn [$�v��cdil[ n crfwcl[;x3i o uR[ nl�¤oEn \ i X [ n [$�v��cdil[ n
ev��� o y$evil� o zZ�«¯°[ xk��x�z o i�uwfki+evz�f�uwu�[ n�¡Ro fwz�x o z i X [ zhfw\ ¡ [ n'ov�0n [?�v��clid[ n c o�� i X [ u ndo y-[?c�c oEn  
i X [ n [ �¤o~n [Cz o c�uk�����.y o xk[C��c���zwcd[ n il[?xb��zbi X [�� oho uZ�
W4X [�\+[$[$id��zw��� n evu X+X [?f n ��cdil��y*ev����eVjkc"�v���v[;cÓevz¬ev��� o y$e�id� o z¢�4��i X evz o ukil��\¢e��²zhfw\ ¡ [ n�o��Gn [?�v��c£�

id[ n cÓ�4��i X3n [$�~e n x�i o eJS�gh[;x¬cdy X [?xwfk��[v ~� X [ n [;evc"¥/ev\ � c X [?f n ��clid��y0y$evz¬c o \+[?il��\�[;c X eV�E[*xk� =¬y?fk��il��[?c
i o ©�[?[?u°i X [ n [?�v��clid[ n u n [?c�cdf n [3eEy$y-[;ukide ¡ ��[v õeEc���z¶i X [ ��evc ¡ [?z�y X \¢e n ©~c?� � i�c Xko fk��x ¡ [�z o il��y-[;x
i X e�iri X [ X [;f n ��cdil��y ov� >0[;zwx n [?z¬[?irev�P�"fwcd[?x�i o SRzwx e n [$�E��cdil[ n e���� o y?e�id� o z3e � id[ n ¥õev\ � cHc�y X [;xwfk����zk�
ev��� oEn ��i X \���cCz o i o ukid��\¢e��=  ¡ fki�eEy X ��[?�v[;c*�v[ n j«� oho x n [;cdfk��idc���zK�E[?zk[ n ev�P� W4X [¬u ndoE¡ ��[;\�[?zwy o fwzh�
id[ n [?xK�4��i X ¥/ev\ � c X [;f n ��cdil��y�y?evzK��[;evx
i o ��\¢u oEn idevz~iCu�[ n£�¤o~n \¢eEzwy-[�� o cdcd[?c�� X [;zKc�uk�����Óy o xk[¢y o xk[
��zwcd[ n il� o z ��c0zk[$[;xk[?xZ �����©�[���zbi X [ ��evc ¡ [?zwy X \+e n ©hc?�Ó¯ X [;z i X ['� oho uwc4e n [�c�y X [?xwfw��[;x �4��i X ¾���¿ m
i X ��c"\�[?i Xko x¢y$eEz�zw[$[?x+fwu�i o ]?s n [$�v��cdil[ n c5\ oEn [Hi X evz�i X [ o ukil��\¢e��= �i X ��c � ev����c5i o rt� X [?z���i"��c"c�y X [-�
x�fk��[;xK�4��i X i X [ X [;f n ��cdil��y ov� � eEcduR[ ndo zk�5evz�x¶¿hy X �4��[$�E[$��c Xko~X zZ� W4X [¬c�ev\+[+u X [?z o \+[?z o z o y$y?f n c
�4��i X i X [¬¥.���v[ n \ oEn [�� oho uwc�eEzwx�¥.��zwuwevyª©
�4��i X �®eEzwx°� n [$�E��cdil[ n cC\ oEn [ n [;cduR[?y$il���v[$��jv� W4X fwc? õevc
i X [ n [$�E��cdil[ nrn [��hfk� n [?\+[?z~idc0e n [ ¡ ���E�v[ n i X evzbi Xko cd[ o�� i X ['\�[?[$id��zk��� n evu XbX [?f n ��clid��yv wi X [�zhfw\ ¡ [ n
ov� \+[?\ oEn j+eEy$y$[?c�cl[;cÓ�4�����²e���c o�¡ [ ¡ ���v�v[ n evz�x3cl[?�v[ n [?��j¢xk[$� n eExk[0y o xw[tuR[ nl�¤oEn \+eEzwy-[;c�eEzwx3e���c o i X [
S zwe��Gy o xw['cl���$[ o�� i X [�� oho uZ�
W4X [4y o xw[�c�y X [;xwfk��[ �¤o fwzwx X eEcõi X [*c�ev\+[H��\¢uwevy$i o z�i X [ n [$�E��cdil[ n/n [��hfk� n [?\+[?z~idc5eEc o z�i X [�� oho u

f�z nlo ������zk�3xk[$� n [?[v�p>t[?zwy$[ o zk[�\ o~n [E �i X [�\ oEn ['i X ['� o~o u®��c�y o \¢uwevy$il[?xG �i X [ X ��� X [ n i X [ n [$�v��cdil[ n
n [��hfk� n [?\+[?z~i$�
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¯°['\¢evxk[�ev��c o [-gwu�[ n ��\+[?z~idc�i o il[?cdi4i X [ �~f�e�����i�j ov�/X [;f n ��cdil��y$c*xw[?e�����zk���4��i X i X ['\+[$[$id��zw�¬� n evu X �
¯°['\¢evxk[C[$gkuR[ n ��\�[;z~idc o �v[ n ]?�E� 9+y?evcd[?c?�
W e ¡ ��[®]¬u n [;cl[;z~idcCe y o \¢uwe n ��c o z ¡ [$i��r[$[;zKi X [¢¾�fwev� " XkoEn xwc X [;f n ��cdil��y+eEzwx�i X [ X [;f n ��cdil��y ov�

�H��cd[?z ¡ [$��c�[$i�e��=�� /evzwx¶i X [ X [;f n ��cdil��y o�� i X [ \�[?[$id��zk�K� n evu X � W � o uwe n eE\+[$il[ n c�e n [3y o zwcd��xk[ n [?x(�
i X [3fwz ndo ������zk�«xk[?� n [$[E .evzwx°i X [3zhfw\ ¡ [ n�ov� y$� n y$fw��i�c ¡ fk����xk��zk�
i X [3xk[;y o \¢u o cd[?x°\+[$[$id��zw�«� n evu X �
´ � y o f n cl[E �i X [�cd[?y o zwx o zw['��c o zw��j n [?��[?��evz~i �¤oEn i X [+\�[?[$id��zk��� n evu X«X [;f n ��cdil��y�� � i0eEuwuR[?e n c*i X e�i
i X ['xwfwev�Gy XkoEn xwc X [;f n ��cdil��yCu�[ n£�¤o~n \¢c��r[$���Z��z®y o \¢uwe n ��c o z�i o i X [�� o i X [ n c?�
e o~n [ o �v[ n i X [®fwz ndo ������zk�°xk[$� n [?[3��c�z o i+y o \¢uk��[$id[$��j¶xw[?uR[?zwxk[;z~i ov� i X [®zhfw\ ¡ [ n�o�� y$� n y$fw��i�c$�

W4X ��c4[$gwuk��ev��z�c4e���c o � X j3i X [�¾�fwev�#" Xko~n xwc X [?f n ��cdil��y�uR[ nl�¤oEn \+c ¡ [$idil[ n i X eEzbi X [�eK[$[$id��zw� ��n evu X
X [?fkid��cdil��y�� � z � evy$i$ �eEc'��i�i�ev©v[?c'��z~i o evy$y o fwz~i'i X [ & (+* xwf n ��zk��i X [bxk[?y o \¢u o cd��id� o zZ "��i¢y o z~i ndo ��c
¡ [$idil[ n i X [cSRzwev� &)(+*�� W4X [ceK[$[$id��zw� ��n eEu X X [;f n ��cdil��y¬c Xko fk��x e���c o x o i X ��c$  ¡ fwi�fwz~il���rz o �­z o
c�e�id��c � evy$i o~n j3c o ��fkil� o z X eEc ¡ [?[?z �¤o fwz�x i o x o i X evi$�
W e ¡ ��[¬s®u n [;cl[;z~idcCc o \+[ n [?c�fk��idcCe ¡Ro fwi�[$gk[?y$fwil� o z�il��\�[;c$� � iC��c�y-��[?e n i X e�iCi X [¬¾�f�e�� " Xko~n xwc

X [?f n ��cdil��y$ct��ct��[?c�c�il��\+[¢y o zwc�fw\+��zk��i X evzKi X [Ae
[?[$il��zk� ��n eEu X
X [;f n ��cdil��y�� W4X [ n [?c�fk��idc n [;u n [;cl[;z~i
�¤o~n i X [AS n cdi ndo � <w� r�r�� o�� i X [¬y$eEcl[;c$  �¤o~n i X [¬cd[?y o zwx nlo �{s�� �E��� ov� i X [3y$evcd[?c? Zi X [?z¶�k� s 9�� ov�
i X ['y$eEcl[;c$ keEzwxQSRzwe�����jQrk� �~}�� evzwxbsw� <v��� o�� i X ['y?evcd[?c?�
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¾Cfwe��G� oEn cd[ti X evz ¾Cfwe��õevc�� oho xbevc ¾Cfwev� ¡ [?ilid[ n i X evz
��� � ¼ � ��� ������¸	� � ¸~¸
e
[?[$id��zk� ��n evu X 9��Û}-��� }-��� �E��� ]�<�� s~���
�r�v¥ rk� sv��� �w]E� ��<�� ];�w� ��9��


 � ¼�� �
�¤��� ��� �?�
e
[?[$id��zk� ��n evu X ];�w� �E��� �vs���]�<�� sw� ��r��

W e ¡ ��[¢]�� " o \¢uwe n ��c o zwc �¤oEn fwz nlo ������zw�¢xw[$� n [$[Cevz�xbxw[?y o \¢u o cl��il� o z

���	���������������� 	�"!$#&%(' ���)�"�����+*��,�.-&�/�0#&%(' ���)�"��12�3�4���5�+�� )�/!$#&%('
687�9;:2<=<=>=7@?BADC.?29;C.C

E@FHG"I5J�KLE�MONQP R;S.T U,R�V W.R/T U�U�V X/Y
T Z�W�V
E@FHG"I5J\[�E�MONQP W.T S/]^V ]�_.T Y�Y,V ].T`R5_^V
E@FHG"I5J�aLE�MONQP W/X.T S�W�V Y^S.T Y,W�V S�b.T W/X^V
c$de:)fhg�>=9�g,i�>Qj;k
l FHG"I5J aLl MmNQP Z/b.T _/X^V YnR/T U�W�V U,T S�W�V
l\FHG"I5J\[�l\MmNQP S
T Z"X^V _/Y
T W�U�V W,T`R;U�V
l\FHG"I5J�KLl\MmNQP S�X.T _/X^V YnR/T S�b^V W.R/T U"Y,V

W e ¡ ��[���� " o \¢uwe n evil���v[ n [;cdfk��idc ¡ [$i��r[$[;zDe W�� eEzwx�¾Cfwev�

���G¸ � �õ�/� ¼��po � 
 ¸ ¾Cfwe��G��c*cd� o �r[ n i X evz e W�� ¾Cfwe��G��c � evcdil[ n i X eEz e W��
q r V 1 �ms rut I ; � q	v � . ]�w 9h�k� ��<�� r~}h��]�<��
q r V 1 � s r t I ; � q	v � . r
w ];�w� s�r�� �E�w� <�r��
q r V 1 � s r t I ; � q	v ]^w �w� �v��� ��]v��]v] �

\+��z E r V 1 � , rut I ; � G v � . rnw s �w� ��r�� <�]v� ��r��
\���z E r V 1 � , r t I ; � G v ]�w � �w��]V}�� }k]v� �vs��

W e ¡ ��['s5� �Ógk[?y?fkil� o z il��\+['y o \¢uwe n ��c o z ¡ [$i��r[$[;z e W�� eEzwx ¾�fwev�

x �)�0&-	��5� �zy ���"�

_0[$�v��cdil[ nõn [;zwev\+��zk� 7 9 :ky$evzC[;zwc�f n [Hevz o ukil��\¢e�� n [$�E��cdil[ n ev��� o y$e�id� o zZ�jR4fki/evcG��iõzw[$[?x�c.i o ��z�cl[ n i/y o u~j
o u�[ n evil� o zwc? ~��i4xk[?� n evxk[;c�y o xk[Cy o \¢uwevy$il� o zZ� W4X [ n [ �¤oEn [0evz o i X [ n \�[?i Xko xZ k� oho u3f�z nlo ������zk����c�\ oEn [
c�fk��ide ¡ ��[ �¤oEn [;\ ¡ [?xwxk[;x u ndo y$[?c�c o~n c?� W4X [3� oho u ¡Ro xkj°��i�cl[?� � ��c ¡ ���v�E[ n�¡ fwi�z o [$ghi n e o u�[ n evil� o zwc
e n [0[-gk[?y?fkil[;x¬��z�y o \¢uwe n ��c o z+�4��i X i X [ o~n ���v��zwe��Ry o xk[v�5¥ o~o u¬fwz ndo ������zk�'��cr©~z o �*z¬evc�e��v[ n j¢fwcd[ � fk�
id[?y X zw� �hfk[4i o ��\¢u ndo �v[4y o xk[ �hfwe�����i�jQ7Û]�<s:D��R4fkiÓ\+[?i Xko xwcÓf�cl[;x �¤o~n ¾�¿ m u nlo y$[?c�c o~n c/x o z o i5y o z~i ndo �
i X ['� oho u®fwz ndo ������zk�3xk[?� n [$[D7 ]?ss:D�*´�z i X [ o i X [ n*X evz�xZ ��r['[$��e ¡RoEn e�id[?xbe¬\+[$i Xwo x
i o y o z~i ndo �G��i*��z
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i X [¢�v[;zk[ n e��5y$eEcl[ 7 }s:=� W4X ��cC\+[$i Xko x�ev��� o �*c�fwcCi o y o \+u�fkil[¬evz�fwz ndo ������zk�®xk[$� n [?[ �¤o~n � X ��y X i X [
n [$�E��cdil[ n e���� o y$evil� o z���c o ukil��\¢e��=� � i*e���c o i n ��[?c�i o � o �r[ n i X ��c*fwz nlo ������zw�+xk[?� n [$[E�
W4X ['y o xk[ �¤oEn [;\ ¡ [?xwxk[;x®u nlo y$[?c�c o~n cr\�fwcdi ¡ [ �~fw��yª©3eEzwx®y o \+u�evy-i�7 ]?�s:D w� X [ n [;evcril[;y X zk���hfk[?c

xw[$�v[?� o u�[;x �¤oEn [$gwuk� o ��i�e�id��zk�«��zwcdi n fwy-id� o zh�D��[?�v[$�Huwe n e�����[?����c�\���z¶�v[?zw[ n e����Duwf n u o cd[¬u nlo y$[?c�c o~n c X eV�E[
��[?c�c5y o zwcl��xk[ n evil� o z �¤o~n y o xk[4y o \+u�evy-id� o zQ7 �s:D�"¿ o \+[�� o~n © o z�y o xk[4y o \¢uwevy$il� o z �¤oEn ¾'¿ m X evc ¡ [$[;z
x o zk[ ¡ j+¥.[;fwu�[ n c�evzwxAeKe n �r[?xw[$��7 ]V}�:= ~i X [?j+c o ���v[4i X ��cHu ndoE¡ ��[;\ ¡ j���z~il[?�v[ n ����zk[;e n u ndo � n eE\¢\���zk�R�
W4X [$j�x o z o i�y o z�cl��xk[ n�n [$�E��cdil[ n c�evc�i X [�e���� o y?e�id� o z���c'x o zk[ ¡ [ �¤o~n [3y o \¢uwevy$il� o z ¡ fki�i X [?j�i�ev©v[
��z~i o eEy$y o fwz~i*id��\+[�y o zwcdi n e���z~idc? ���itc Xko fw��x ¡ [�y o \¢uwe n [?x®�4��i X � o~n ©hc ¡ j%����y X [?z ¡ [ n �v[ n evzwx®¾Ce��
�h��xwc o z 7 r�:�evzwx ����cd[?z ¡ [?��c"eEzwx¬¿heV�reVj~e�7 ��:D v� X ��y X y o zEi nlo �hi X [ n [$�E��cdil[ n/n [��hfk� n [?\+[?z~idc"x�f n ��zk��y o xk[
c�y X [;xwfk����zk� ¡ fwi*z o i4i X [JSRzwev�Gy o xk['cd���?[v k�=� [E��e � id[ n � o~o u f�z nlo ������zk���

� � �+6®�*& �®,5!-��6

¥ o _0q¦��c*e+i oho � �¤oEn4o ukil��\¢e�����j e���� o y$evil[C� o~o uwc? w[$��i X [ n*¡ j y o z~i ndo ������zk�+i X [ n [$�E��cdil[ n4n [��hfk� n [?\+[;zEi�c$ 
o~n i X [*fwz nlo ������zw��xk[?� n [$[ o�� i X [4� oho uZ�õ¥ o _0q y$evz X eEzwxk��[*cl[?�v[ n e�� n [$�v��cdil[ n S���[?c? �� X ��y X ��c"f�cl[ � fk� �¤oEn
[;\ ¡ [?xwxw[?x¶u ndo y$[?c�c o~n c?� � i���\¢uk��[?\+[;zEi�c�cd[$�E[ n e�� n [?�v��clid[ n ev��� o y$e�id� o z X [;f n ��cdil��y$c? .i X e�i�ev���"��z~� o ���E[
� oho ubfwz ndo ������zk�R�
¯°[rf�cl[;x'��iõi o [?�Vev��f�e�il[Hi n evxk[$� o ±²c ¡ [$i��r[$[?z'i X [�y o xk[�cl���$[ o�� i X [FSRzwe��h� oho u'eEzwx�i X [�zhfw\ ¡ [ n.ov�

n [$�E��cdil[ n c n [��hfk� n [;x'i o e���� o y$evil[�i X [4� oho uG��5 nlo \ i X [4[$gwu�[ n ��\+[?z~idc? ���i"��cÓy$��[;e n i X e�i"i X [*y o \+u�evy-id� o z
ov� i X [C� oho u X evc4e+xk� n [;y-i���\+u�evy-i o z3i X ['z~f�\ ¡ [ nro��5n [?�v��clid[ n cHzk[?[?xk[;x eEzwx i X [�fwz ndo ������zk�¢xk[?� n [$[v�
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Unit é de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
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