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V�WYX[Z]\�^`_badceZ`fYgihkjlcimon
\�j0m8pdjlciZBciqrh�jrcem8n
s \�qltdqujrX�ZB\[q#v�moZBpYgi\�wd\[q
x@ylmozu\�jrq/{}|@V ~���~#�

�0hopYpDm8y�j s \�yr\[v*W�\�y*v*WY\�nM� ^T�T����_���\[v�\�Z`�D\[y[�D�o�o�T��_��E�`pDhk�o\Eq

��� �[�����Y�o�o�%� n¡  �N¢<�£cej�c¤q�q�W�m�¥#n}jlW�hkj�p�ylc¤v�cinY��mo¦@\�§¨ql\�yr©Tc¤v�\Eq0Z!hNtJZBmoyr\'mk¦ªjr\�n�jlW�hon�nYmoj�gi\[h s jlm
ylf�cenYm8f�q
p�ylc¤v�\�¥�hky*q�«�¬­\�q�W�m�¥®jlWDh�j#jlW�ciq�fYn s \Eq�ciyrho�Ygi\�yr\[qlfYgej#nY\�\ s n�mkj0mdv�v�fYy[�Dhkn s
s m¯\[q#n�mkj#¦°mogigim�¥±cin
ZBmTquj�v[hoql\[q
¥#W�\�n)jlWY\BZBm s \�g�fYn s \�yrget¯cinY��jlWY\!²�h8q�W­�8hoZB\'c¤q�q�fd³´v�ce\[n8jrget��o\�n�\�y*hkg<«'µ�t¶h sYs cinY�}h}·�f�hkgic¸jut}mo¦�a¯\[yl©¯c¤v�\
¹ ·�mTaYºGjl\[ylZ»jlm�jlWY\�p�hNt8mk¼B¦°fYn�v�jlcimon]mk¦M\[hov*W`pYyrm�©Tc s \[y[�N¥�\�hon�hkgit¯½�\�yl\Eq�fYgejlcinY��pYyrciv�\"\E¾8f�cegice��ylc¤h�¦°moy�h�n¯fYZ`�D\[y
mo¦ s ce¼¿\�yr\�nTj0W¯tTpMmkjrWY\[ql\[q�m8n�fDq�\[y#�D\[W�hN©¯cem8y[«�ÀYfYyljlW�\�yE�Y¥"\�v�mon�qlc s \�y#�MmkjlWJqlcenY�8ge\�§Ájrce\[y0hkn s ju¥�mk§<jlci\�y�pYyrciv�cenY�D�
h8q�pYy*hov+jrciv�\ s v�fYyryr\�nTjlgit!�¯t�hBZ!h�zumoy�¥�\��
WYm8q�jlcinY�!ql\�yr©Tc¤v�\�pYyrm�©¯c s \�yE«

Â}ÃTÄ¿ÅrÆ'Ç ��È �o� |�§Kv�moZBZB\�y*v�\8��¥�\��±W�m8q�jlcinY����v�monTjr\�nTj s ciq�jlyrce��fdjlcimonG��¾Tf�hkgicejutÉmk¦`ql\�yr©¯civ�\ ¹ ·�Ê�a�º+�#²�h8q�W
\E¾TfYcegici�YylcifYZ
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��� ����� � � ��hon�q�  ��¢<�¯gi\[q�hkfdjr\�fYy*q"Z]m8nTjlyr\�nTj�¾TfY\�gih'jrhoylc��Dv[h�jlcimon s \[q�q�\[yl©¯c¤v�\Eq s \�v�m8ZBZ]\[yrv�\��[g��Ev+jlyrmon�ci¾TfY\
hoZBX�nY\[n8jE� s hon�q0g¤h!pYgifYp�hoy�j s \Eq�v[hoq[���!fYnY\'�ofY\[ylyr\ s \[q�pYylcew£��¾TfYc��DnYc hN©8\[v s \Eq0pYyrm��Yj*q#n¯fYg¤q0pMmofYy#jrmof�q�ge\Eq
p�ylm�©¯c s \�fYy*q[«dÊ�nJZBmonTjlyr\�¾8f�\�v�\�y��Eq�f�g¸j*h�j#\[q�j#\�yrylm8n��o�Yv[hky�ge\�ZBm s X�gi\�qlfYy#ge\E¾TfY\�g£cigG\[q�j#��hoq���\[q�j0cenDv�moZBpYgiX�jE«
Ê�n s m8nYnY\�fYn
ZBm s X�gi\�pYgefDq#���[n���y*hkg<�d¾8f�c£n� hBpDhoq#v�\�j�jr\�pYylm8pYyrc���j���cen s �[qlcey*hk�Ygi\o«

!3Ç �E� Å ��" � ��� |@¾TfYcigeci�Yyr\ s \�²�h8q�WG�D¾8fDhkgic¸j#� s \�q�\[yl©¯c¤v�\o�dv�moZBZB\�y*v�\$��g%�[v�jlyrmonYc¤¾TfY\
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V�W�\]p�ylc¤v�cinY�
mk¦"\[ge\Ev+jrylm8nYciv`�om¯m s q[��hkn s �Gcin)p�hoy�jrciv�fYg¤hkyE�£\�§¨v�moZBZB\�y*v�\]q�\[yl©¯c¤v�\Eq��Gqlf�v*WShoq�¥"\[�)W�m8q�jlcinY���£W�h8q
yr\[v�\�ci©o\ s v�monDq�c s \�y*hk��ge\�hkj�jr\�nTjlcimon cin jrWY\�gicejl\�y*h�jrfYyr\o«­ad\�\o�ä¦°moy'\�wYhkZBpYgi\o�#  ^k¢K�#  �k¢<�#  ��¢K�# e�E�N¢K�0  *�¢<�0 i�E�N¢<�#  �E¢K�
 i��^k¢<«®a¯m8Z]\}q�jlf s ce\EqBcenTjlmSm8pdjlciZ!hkg#pYyrciv�cen��­WDhN©o\
�D\[\�nI©Tci\�¥�\ s ¦°yrmoZ jrWY\JpD\[yrqlpD\Ev+jrce©8\
mo¦�hSqlcenY�8ge\ ��yrZJ�
m8y�cenSjrWY\´v�m8nTjl\�w¯j�mo¦�hJZBmon�mopMmogito« ¹ a¯\�\8��¦°m8y�\�wYhkZBpYgi\o��  +d�@�,'�¢ªº�«�V�WYc¤q�hkp�pYylmThov*W)ciq�hopYpYyrmopYyrc¤h�jl\Bce¦�m8nY\
c¤q�m8pdjlciZBce½[cenY�JpYyrc¤v�cinY�¶v*WYmoc¤v�\Eq�¦°moy'h
p�hoy�jrciv�fYgihoy�pYyrm�©Tc s \[y�cin­jlWY\!©8\�yrt�qlWYmoylj�jl\�yrZ.-�cen­jlWDh�j'ql\�j�jrcen�����m8nY\
v�mofYg s jrh0/o\0mojlWY\[y ��yrZ!qäpYyrc¤v�\�v*WYm8civ�\[qäh8q �Ywd\ s �Thon s �oci©o\[nBjlWYmTq�\�pYylc¤v�\Eq��¯hkgimon���¥#c¸jrW�h�ZBm s \�gDmk¦�v�m8n�qlfYZB\�y
�M\�WDhN©TcimoyE�dv�m8Z]p�fdjl\�m8pdjlciZ!hkg£pYyrciv�\[q�¦°m8y�jlWY\$��yrZ cin}¾8f�\[q�jlcimonG«

� j�c¤q#WYm�¥�\�©8\�y�mk¦�cin8jr\�yr\[q�j#jlm s \[©o\[gem8p
ZBm s \[giq#mo¦ p�ylc¤v�cinY�!�M\�W�hN©¯cimoy#mk¦�ZBmoyr\�jlW�hon}monY\�pYyrm�©¯c s \[y#cen
jrWY\
\[ge\Ev+jrylm8nYciv�Z!hky1/o\�jlpYg¤hov�\o« � n s \�\ s �YcenJjrWY\�Z!hky1/o\�j�¦°m8y0\�§¨v�m8ZBZ]\[yrv�\�q�\[yl©¯c¤v�\[q[�dmkjrWY\�y �DylZ!q0v[hkn}h s zufDquj#jrWY\�ciy
p�ylc¤v�\�qlv*WY\ s fYgi\[q"yrhopYc s getBcin´yr\[qlpDm8n�q�\�jlm'jlW�hkj�mo¦�h'v�moZBpD\�jlcejlm8y[«�V�WY\�n��¯jlWY\�¾TfY\[q�jlcimon!¦°m8y�hon¯t`m8nY\�p�ylm�©¯c s \�y
c¤q"nYm'gimonY�8\�y"WYm�¥Ijlm`ql\�j�pYyrciv�\[q"¥#WY\�n´mojlWY\[y �DylZ!q� 8pYyrc¤v�\�v*WYm8civ�\[q"hkyr\0�oci©o\[nG�8��fdj�y*h�jrWY\�y"¥#WY\�jrWY\�y"jlW�\@zum8cenTj
ql\�jljlcinY�Bmk¦ pYylc¤v�\Eq��Tt�hkgigMp�ylm�©¯c s \�y*q@¥#cigig¿jl\�n s jrm�¥�hoy s q"hon�\[¾TfYcigice�YyrcifYZJ��hkn s �dcen�jlWY\�hk³ByrZ!h�jrce©8\o�¯¥#W�h�j0hoyl\
jrWY\�pYyrmopM\�yljlci\[q�mk¦ jlW�\�\[¾TfYcigeci�YyrcefYZJ«

V�m�jlW�ciq"\�n s �TÀ c¤q�W¯�YfYyrn´hkn s Ê s get¯½,/omB  ��¢D\�w¯p�gem8yl\�jrWY\�\E¾8f�cegice��ylcifYZ jlW�hkj@¥"m8fYg s yl\Eq�fYgej"h8v�yrm8qrq ju¥"m$��yrZ!q
v�moZBpM\�jlcinY�]cen
hkn�\�§¨q�\[yl©¯c¤v�\0Z!hky1/o\�j[�TmonY\�v*W�hoyl�8cenY�`h �Ywd\ s �dpD\[y�§KpD\[ylcim s �T¦°\�\8�¯hon s jrWY\�mkjlW�\�y#v*W�hkyr�ocinY��m8n�h
pM\�yl§<jly*hkn�qrhov�jlcimonJ��hoqlc¤q��M¥#WY\�yr\�jrWY\`pM\�yl§<jly*hkn�qrhov�jlcimon
¦°\�\`ciq�gecinY\EhkyE«�V�WY\`hofdjlW�moy*q�v�m8n�v�gif s \'jlW�hkj[�¿¥#cejlW}jrWY\
\�wYv�\�pYjlcimon­mk¦�h�¦°\�¥ qlpD\Ev�c¤hkg ¦°moyrZ!q�mk¦@jrWY\´v�gici\�nTjrq� s \�Z!hon s)s ciq�jlyrce��fdjlcimonG��v�moZBpM\�jrc¸jrce©8\]\E¾TfYcegici�Yylc¤h
mk¦"jlWYc¤q
jut¯pM\�yr\[qlfYgej"cin!jlWY\�jlyrci©Tc¤hkgMq�m8gefYjlcimon´mo¦G\[hov*W
�DylZ  q@pYyrc¤v�\#jr\�n s cinY�'jlm�¥�hky s qä½[\�yrm�«�V�W�ciq�yr\[qlfYg¸j"ZBhNtB�M\�ql\�\[nG�
W�m�¥"\[©o\�yE�¯hoq"n�h�jrfYyrhogÁ�d�8ce©8\�n!jrW�h�j�jrWY\�ju¥"m ��yrZBq�cin�jrWY\�ZBm s \�g£mk¦�  �N¢G¥"\[yl\�v�m8Z]pM\�jrcen��]qlmogi\�git!mon�jlWY\���h8q�c¤q
mo¦�pYyrc¤v�\o�TjrWY\�v�hkpDhov�cejut!mk¦ \[h8v*W ��yrZ ¥�hoq"fYnYgiceZBcejl\ s ��hkn s nYm]pYyrm s f�v+j s ce¼M\[yl\[nTjlc¤h�jlcimon
¥�hoq"cenTjlyrm s f�v�\ s « � n
jrW�h�j�ql\�j�jrcen����¿c¸j�v[hkn¶�M\]ql\�\[n)h8q�hon�cin�quj*hkn�v�\'mo¦"h�v�gih8qlqlciv`µ�\�yljly*hkn s¶s fYmopMmogito�¿¥#WYc¤v*W�c¤q /¯nYm�¥#n¶jlm
yl\Eq�fYgej
cin�qlceZBcigihoy0\[v�monYm8ZBciv[q#jlm´jlW�hkj�mk¦äpM\�yl¦°\[v�j�v�moZBpD\�jlcejlcimonG�DjlW�\'g¤h�j�jr\�y�ge\Eh s cinY��v�ge\Ehkyrget�jlm�½[\�yrm!pYyrm��Yj*q#¦°moy�hkgig
�DylZ!q�cin�jrWY\�Z!hky1/o\�j[«

2�m�¥"\[©o\�yE� cen jrWY\�v�moZBZB\�y*v�\!mo¦0\�gi\[v+jrylm8nYc¤vB�om¯m s q�� jrWY\�yr\´c¤q'�8\�nY\[yrhogegit)qlmoZB\´pYyrm s f�v�j s ce¼M\[yl\[n8jrcihkjlcimon
jrW�h�j�ciq�n�h�jrfYyrhogegit
pYyl\Eq�\[nTj0moy�v[hknJ\[h8q�cigit��M\'cinTjlyrm s f�v�\ s «�¬ÉWYcegi\`qlp�hkjlc¤hkg£¦Õh8v+jlm8yrq s m!nYmoj�pYg¤hNt�h!yrmogi\�¥#cejlW
yr\[qlpM\[v+j�jlm�jlW�\ � nTjr\�yrnY\�jE�GmkjrWY\�y�©�hkyrcihkjlcimon�q�cin�jrWY\]¾Tf�hogecejut}mk¦�q�\[yl©¯c¤v�\ s mJ\�wdciq�j[�Gqlf�v*W­hoq�WYm8q�j�q�\[yl©8\�y�hkn s
n�\�ju¥�moy1/ q�pM\�\ s qBmoyByr\[qlpDm8n�q�\
jrceZB\[q[��hN©Nhoceg¤hk��cegic¸jut8�@yr\�giciho�Ycigecejuto��«�«�«[« � nIqlWYmoylj[�"jlW�\[ql\
©�hoylc¤h�jrcem8n�q]ge\Eh s jlm
p�ylm s f�v�j s c¸¼¿\�yr\�nTjrcihkjlcimon�jlW�hkj�v�hkn`zuf�q�jlce¦°t�jrWY\�pYyr\[ql\�n�v�\�mo¦ n�mond§K½�\[ylm]yl\[©o\[nTf�\[q�hov�ylmTqlq ��yrZBq[«

� n`jlWYc¤q p�hkpM\�yE��¥�\�v�mon�v�\�nTjly*h�jr\@mon]h0p�hoy�jrciv�fYg¤hky�v*W�hky*hov�jl\�yrci½[h�jrcem8n�mk¦D¾Tf�hogecejut�mk¦Dql\�yr©¯civ�\ ¹ ·�mTaYºGjlW�hkj�ciq mk¦
ciZBpDm8y�j*hkn�v�\"cin]\�§¨q�\[yl©¯c¤v�\[q[�Nn�hkZB\[get8�kyl\Eq�pMmonDq�\"jlciZB\o�km8y s \�g¤hNto«�¬­\�¦°moyrZ'fYg¤h�jr\�h�ZBm s \�gdmo¦Dv�m8ZBpD\�jlcejlci©o\�\[¾TfYce§
gici�YylcifYZ hov�yrm8qrq"ju¥"m ��yrZ!q�pYyrm�©Tc s cinY�B\�§¨q�\[yl©¯c¤v�\Eq��dqlf�v*W
h8q�¥"\[�JWYm8q�jlcinY���d¥#W�\�yr\�\[hov*W���yrZ c¤q0v*W�hky*hov�jl\[ylci½�\ s
�¯t!jrWY\�pYyrciv�\�c¸j�v*W�hoyl�8\[q[�dhkn s �¯t!jlWY\�¾Tf�hogecejut´mo¦�ql\�yr©¯civ�\�cej0mk¼¿\�y*q�«

3 ci�Y�M\�n�q[�o{¶h8q�m8nG�khkn s aTjl\[cen¯�M\�yr�'  '�¢K�kqujrf s t¯cinY��p�ylm s f�v�j s c¸¼¿\�yr\�nTjlc¤h�jrcem8n'cin�jrWY\#v�monTjr\�w¯j mo¦YjlW�\ � nTjl\[yln�\�j
hogiqlm´v�m8n�qlc s \[y�jlWY\'ju¥"m!pDhky*hkZB\�jr\�y*q�mk¦�pYyrciv�\�hkn s}s \[gihNt8�d¦°mdv�f�qlcinY�´mon¶hBZ!hoy%/8\�j0mk¦�ju¥�m´q�\[yl©¯c¤v�\�pYyrm�©¯c s \�y*q�«
V�W�\�t!v�m8n�q�c s \[y@cin´p�hkyljlc¤v�f�gihoyäjlW�\�v*WYm8civ�\0mk¦G\Ehov*W!pYyrm�©¯c s \�yäjrm'mo¼M\[y@mon�\�moy@ju¥"m!·�mTaBv�gih8qlql\[q[«�¬­\�v�moZBp�hoyl\
hon s v�monTjryrh8quj�jlWY\[cey�yl\Eq�fYgejrq�¥#cejlWJm8fYyrq�¥#WY\[n}hkpYpYgic¤v�hk��ge\�cin�jrWYc¤q#¥"m8y%/¿«

Ê�jrWY\�y�¥�moy1/�mon`jlWY\�pYyrciv�cen���mo¦Dcind¦°moyrZ!h�jrcem8n'�om¯m s q�hkn s ql\�yr©¯civ�\[q�W�hoq�h s ©omdv�hkjl\ s�s ce¼M\[yl\[n8jrcihkjl\ s ql\�yr©¯civ�\[q
hon s ��fYn s gicen��` i�,'k¢<��m8y54Mh�j�pYylc¤v�cinY�D� s fY\�jlm�c¸j*q�q�ciZBpYgec¤v�cejut´ i�k�d�[��¢¯��fdj�W�hN©o\"nYmkj�Z!h s \�f�ql\�mo¦Dhkn`\[¾TfYcigeci�Yyrcef�Z
¦°y*hkZB\[¥"m8y%/B\�wdpYgic¤v�cejlgit�cin�jrWY\�ciy0hkyr�of�Z]\[nTjrq[«

Ï�Ï Ü�6!7�8�9�:
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� n�jlWY\`nY\�w¯j�q�\Ev+jlcimon��D¥�\'pYyr\[ql\�nTj�h�v�h8q�\`qujrf s tJcenTjrm´jlW�\`pYyrc¤v�cinY��q�jlyrf�v+jrfYyl\`mk¦@h�ZBhkzumoy�cenTjl\[ylnDh�jlcimonDhkg
¥�\��)WYm8q�jlcinY�
q�\[yl©¯c¤v�\`hon s m8pdjlciZBce½[\'¦°m8y�jrWY\Bf�ql\�y�¥#W�h�j�qujryrhkjl\[�ot
jlm�¦°mogigem�¥»�8ce©8\�n}jrW�h�j�mon�getJjrW�h�j�q�\[yl©¯c¤v�\
p�ylm�©¯c s \�yGc¤q�hN©�hoceg¤hk�Ygi\o«�µ�h8q�\ s fYpMmon�pYyrciv�\[q s \�yrce©8\ s ¦°yrmoZPjlWY\"f�ql\�yl§<m8pdjlciZ!hkgoq�jly*h�jr\��ot�¦°moy�jlW�hkj ��y*quj pYyrm�©Tc s \[y[�
¥�\�v�mon�qlc s \�y�cen}a¯\Ev+jlcimon ''h`nY\�¥±\�nTjly*hknTj"cinTjlm`jlWY\�Z!hky1/o\�j�hkn s�s \[©o\�gimop�hkn s q�m8ge©8\�hkn�\[¾TfYcigeci�Yyrcef�Z$Z]m s \[g
h8v�yrm8qrq]jlWY\Eq�\¶ju¥"m p�ylm�©¯c s \�y*q�«/~ n¯fYZ`�D\[y�mk¦ s ce¼¿\�yr\�nTj�©�hkyrcihonTjrq´hoyl\�v�mon�qlc s \�yr\ s « � nÉjrWY\ ��y*quj�p�hkylj�mk¦
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jrWY\Byrhkjl\]qlv*WY\ s fYgi\]v[hkn)ge\Eh s jlmJhknYm8ZBhogeci\[q[�¿cen­¥#WYc¤v*W¶jrW�h�j�gi\�©o\[g�ciq�nYm
gem8nY�o\[y�m8pdjlciZ!hkg�¦°m8y�jrWY\]f�q�\[y[�£��fdj
jrW�h�j#jrWY\�f�ql\�y#qlWYmofYg sJs \[v�gihoyl\�hknJ\[©o\�n
WYci�oWY\[y�ge\[©o\�g<�djrWY\�yr\��¯t´p�hNt¯cinY�]ge\Eqlq[«
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� n
�DmojlWJv�h8q�\Eq��¯¥#WY\�jlWY\[y�jlWY\�v�m8ZBZ]cej�jr\ s f�qrhk�o\�ge\[©o\[g£ciq�v*WYmTq�\[n�mopYjlciZBhogegit!moy�nYmoj[�YqlcenDv�\�jlWY\�pYyrciv�\�ciq�h
f�nYc¸j#¾Tf�hknTjrc¸jut`jlciZB\[q"jlWY\�v�m8Z]ZBcej�jr\ s gi\�©8\�g<�8fDq�\[yrq�hkyr\0cin�\�¼¿\[v�j"p�hNt¯cinY� ¹ ¦°moy�h�g¤hkyr�o\0y*hknY�8\0mk¦�¾Tf�honTjlcejlci\[q*ºäh
4Mh�j�y*h�jr\o��qlceZBcigihoy#jlm�q�fY�Dqlv�ylcipdjlcimonY§<��h8q�\ s ql\�yr©¯civ�\[q[«@¬­\'qlW�hkgig£jlW�\�yr\�¦°moyr\�¦°mdv�f�q�mon¶v�moZBp�hkyrcinY�]jlWY\�\E¾TfYcegici�d§
yrcifYZ jlW�hkj#¥"m8fYg s mdv�v�f�y�cinJh'Z!hky1/o\�j�¥#W�\�yr\�m8nY\�p�ylm�©¯c s \�y�f�ql\ s h`qlfY��qrv�yrcepYjlcimond§K��hoql\ s yrhkjl\o�dh8q@jrWY\�hk�Mm�©o\
yr\ s f�v�\Eq�jlm��dcinJpYy*hov+jrciv�\o�Yhon s honYmkjrWY\�y#p�ylm�©¯c s \�y�¥#c¤q�WY\ s jrm!\�nTjl\[y�jlWY\�Z!hoy%/8\�j[«

� � ��2 �#�`�������`� ���`���,����� ����� -�����.�� ����� 1����)�����#�'� ���������'� ���
1 � 	����
���+( ��� ����� �!����� ���
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¬­\�n�m�¥¡jrfYyrnBjlm�¥�hky s qäh�nY\[¥É\�nTjly*hknTj@cinTjlm�jrWY\�Z!hoy%/8\�j[« ¬­\�v�m8n�qlc s \[y�jlW�\�yr\�¦°moyr\�h�ql\�jljlcinY�'qlceZBcigihoyäjrm�jlWDh�j
mo¦  î�E¢K�8cinB¥#WYc¤v*W]pMmkjr\�nTjlc¤hkgDv�f�q�jlm8Z]\[yrq� kf�qrhk�8\�yrhkjl\[q[�km8y�yl\E¾8f�\[q�jl\ s v�hop�hov�c¸jrce\Eq��Thkyr\ s \���n�\ s �¯t`h�pYyrmo��ho�Ycigecejut
s \�n�qlc¸jut�¦°fYn�v�jlcimonI���YjrW�h�j0c¤q��	��
� � ������
 � �*Fo�Y¥#WY\[yl\�jrWY\�hkyr�of�Z]\[nTj � ciq�jrWY\ s \Eq�ciyl\ s yrhkjl\�mk¦�hBpDmojl\[n8jrcihog
fDq�\[y[«

h m8n8jryrhoylt�jlm
jrWY\`ZBm s \[g mo¦� î�E¢K�G¥"\]q�f�pYpDmTq�\`jlWDh�j�jlWY\]\�§¨ql\�yr©Tc¤v�\`mk¼¿\�yr\ s �Tt �DylZ��;� F �G�0�G��� c¤q�v*W�hkyl§
h8v+jr\�yrce½[\ s �¯t
h��N§<jlfYpYgi\o� � C�� �����W��
�� � �¿¥#WY\�yr\ C��O8i:�� < =? :;< c¤q�jlWY\`pYylc¤v�\'¦°fYn�v�jlcimon�v*W�hoyl�8\ s ¦°moy�f�ql\'mk¦�jrWY\
ql\�yr©¯civ�\o�T¥#WYc¤v*W s \[pD\[n s q�fYpMmon�jlWY\�f�qrhk�8\�gi\�©o\[gÁ� �$� hkn s 
�� jlW�\�¾Tf�hogecejut!mk¦ q�\[yl©¯c¤v�\o« � n s \[\ s �d¥�\ /Tn�m�¥ ¦°ylm8Z
jrW�h�j0yr\�¦°\[yl\[n�v�\] î�N¢�hoq�¥�\�gigGhoq�¦°yrmoZ v�g¤hoqrq�c¤v�hog¿µ�\[y�jryrhon s v�moZBpD\�jlcejlcimonG�YjlW�hkj�v�moZBpM\�jrc¸jrcem8n
�Dhoql\ s monYgit´fYpMmon
p�ylc¤v�\�gi\[h s q jlm�½�\[ylm�pYyrm��Yj*q ¦°moyähkgig ��yrZ!q�«�a¯\�yr©¯civ�\ s c¸¼¿\�yr\�nTjlc¤h�jrcem8nG��jrWYylm8fY�oWBh�·�mTa�p�hky*hkZB\�jr\�yE�kv�hon`yr\�ZB\ s t
jrW�h�j0yrfYcinYmofDq"yr\[qlfYgej[«

V�WY\�¾Tf�hkgicejut`mo¦�q�\[yl©¯c¤v�\0¥#cigigM�M\0j*h /8\�n´cin´jrWY\�yr\�Z!hocen s \�y@mo¦£jlWYc¤q�p�hkpM\�y"jlm`�D\�qlmoZB\0ZB\[h8q�fYyr\�mo¦�q�\[yl©¯c¤v�\
pM\�yl¦°moyrZ!hkn�v�\o�¯n�hoZ]\[get8�TjlWY\ s \[gihNtBcin�v�f�ylyr\ s mon
h�jut¯pYc¤v�hog£yl\E¾8f�\[q�j[«�²0mojl\�jlW�hkj�¥�\�hkyr\ � ����v�monDq�c s \�yrcinY��jrWY\
qlcejlf�hkjlcimon´cin�¥#WYc¤v*W 
�� � 
��)����� -Ycin s \[\ s qlf�v*W�h`�o\[nY\�y*hkgicejut`W�h8q@ciZBpDm8y�j*hknTj�v�mon�ql\[¾TfY\[n�v�\Eq@m8n!jlW�\�\�w¯c¤q�jl\�nDv�\
hon s fYn�ci¾TfY\[nY\[qrq�mo¦Dh�qlmogifdjrcem8n�jlm�jlWY\�m�©o\[yrhogego\[¾TfYcigeci�YyrcefYZ�ZBm s \[gÁ« � n�jlW�ciq ¥�moy1/M�N¥�\"qlW�hkgigTyl\Equjrylc¤v+j mofYy*q�\[ge©8\[q
jrm]jlWY\�qlceZBpYgi\�y0ql\�jljlcinY�!mk¦ f�qrhk�o\�§<cin s \[pD\[n s \[n8j s \[gihNtdq[«

� j�c¤qBpMm8qrq�ci�Ygi\Jjlm \�w¯jr\�n s jlW�ciqB¦°y*hkZB\[¥"m8y%/Sjrm Z]m8yl\
jrW�hknIju¥�m ¹ pDmTqlqlci�Yget¡f�qrhk�o\�§ s \�pM\�n s \[nTj*º]q�\[yl©¯c¤v�\
v*WDhky*hov+jr\�yrciq�jlc¤v�q�cen ju¥"m)¥�hNtdq0+ ¹ c¤º'¥�\
v�mofYg s v�m8n�qlc s \[y�jrW�h�j]jlWY\J¾Tf�hkgicejut­mo¦�ql\�yr©Tc¤v�\�cen�v�gef s \[q]ZBmoyr\´jrW�hkn
m8nY\�pYW¯tdqlciv[hkg�v*WDhky*hov+jr\�yrciq�jlc¤v ¹ s \�g¤hNto�Myl\[gec¤hk�Ycigic¸jut8�D\�jrvk«îº}hon s ZBm s \�g�jlWY\]v*WYmoc¤v�\`hoq�h!¦°fYn�v+jrcem8n�mo¦äpYylc¤v�\`hkn s
h)v�m8Z]pMm8qlcejl\Jv*W�hky*hov�jl\�yrc¤qujrcivo��jrW�h�jBciq[� 
 � ����� ���	� 
 � � ����� � � U 
 � U ����� ������� � � 
 � � ����� «¡~0gejl\�yrn�hkjlci©o\�gito��¥�\
v�mofYg s v�m8n�qlc s \[yähkn"! � jlfYp�ge\#¦°m8yä\[h8v*W
��yrZ#�*� � C � ��������
 � � ��������
 U � �������G�0�G� ��
�$ � �����#� hkn s yr\�p�yl\Eq�\[n8j�\Ehov*W�·�mTapDhky*hkZB\�jr\�y s c¤qujrcen�v�jlgito« � n­jrWY\B¦°moyrZB\�y�v�h8q�\8�£jlW�\B¦°\[h�jrfYyr\[q�mk¦�jlW�\!Z]m s \[gä¥#cigeg�nYmoj'v*W�hkn��o\o« � n­jlW�\!gihkj�jl\[y
v[hoql\o��fYn s \[y�qlmoZB\}h sYs cejlcimonDhkg�h8qlqlfYZBpdjlcimonDq��"jlWY\}yr\[qlfYgejrq!p�yl\Eq�\[n8jr\ s cen jrWYc¤q!p�hkpM\�y�¥"m8fYg s hkg¤qlm yl\[ZBhocen
©�hogec s «�V�WY\�yr\�¦°m8yl\8�@¦°m8y�q�ciZBpYgiciv�c¸jutImk¦�pYyr\[ql\�nTjrhkjlcimonG��¥�\¶q�W�hogeg�v�monTjrcen¯fY\Jjrm yl\�¦°\�y´m8nYgit jlm jlWY\}ju¥�m¡·�mTa
v*WDhky*hov+jr\�yrciq�jlc¤v�q"mk¦�pYyrciv�\�hkn s
s \�g¤hNto«

|@h8v*W f�ql\�y�c¤q�jlW�\�n v*W�hoyrh8v+jl\[ylci½�\ s �¯t)hJpDhkyljlc¤v�fYg¤hky�v�mon�q�jrhon8j&% jrW�h�j`Z]m s \[giq�WYciq'¥#cegigicenY�8nY\[qrq�jlm�p�hNt
¦°m8y'h}WYci�oW�\�y'¾Tf�hogecejut�mo¦#ql\�yr©¯civ�\o«JV�W�h�j`ciq[�'% �oci©o\[q�jlWY\´fDq�\[y� q�m�¥#n­jly*h s \[mk¼I�D\�ju¥"\[\�nSpYyrciv�\�hkn s s \�g¤hNto«
²�mkjr\�jlW�\�n¶jrW�h�j�cen¶jlWY\Bv�h8q�\�mo¦äZ'fYgejlcipYgi\]ql\�yr©¯civ�\'v*W�hoyrh8v+jl\[ylc¤q�jlc¤v�q[��%(�B¥�mofYg s pYyrm�©¯c s \�jlWY\`f�q�\[y� q�jly*h s \[mk¼
�M\�ju¥�\�\[n¶pYyrciv�\`hon s h�jljlyrce�YfYjl\")¿�Dm8y�W�m�¥/Z`f�v*W}jrWY\`fDq�\[y�c¤q�¥#cigegicinY�´jrm�p�hNt
jlm�cenDv�yr\[hoql\�jlW�\`gi\�©8\�g mk¦�·�mTa
�¯t´m8nY\�fYnYcej[«

¬­\�q�WDhkgig¿qlfYpYpMm8ql\�jlW�hkj�jlWY\�f�ql\�y�jryrh s \�mo¼JpDhky*hkZB\�jr\�yE��%'�Yciq�n�mkj0v�m8n�quj*hknTj�¦°moy#hkgig£f�ql\�y*q��¯�Yfdj0y*h�jrWY\�y�c¤q
s \[qrv�yrce�M\ s �¯t`h�y*hkn s moZ3©�hoylc¤hk�Ygi\o� s ciq�jlyrci�Yfdjl\ s m�©o\[y�jlWY\0pMmop�fYgihkjlcimonBmk¦£pMmkjr\�nTjlc¤hkg�v�f�q�jlmoZB\[yrq � V�WYc¤q�¦°\[hkjlfYyr\
mo¦�m8fYy!ZBm s \�g0c¤q´v�yrcejlc¤v�hkg�-#¥�\Jhoyl\Jcin \�¼¿\[v+j�v[hkpdjrfYyrcenY�­jrWY\}fYnYci©o\[yrql\�mo¦�fDq�\[yrq� ��D\[W�hN©¯cem8yrq]¥#cejlW yr\[qlpD\Ev+j
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jrm)v�m8q�j�§¨¾8fDhkgic¸jut�jly*h s \[mk¼£q�«�V�W�\�nG��jrWY\�pYyrmo�Dhk�Ycigecejut s ciq�jlyrci�Yfdjlcimon mon f�ql\�y  q'yrhkjl\�ge\[©o\�g¤q��M\[v�moZB\[q`h!zum8cenTj
s ciq�jlyrce��fdjlcimon
mk¦�yrhkjl\�gi\�©o\[giq#hon s v�m8q�j�§�·�mTa!jly*h s \[mk¼¶p�hoyrhoZB\�jl\[yrq0+
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h m8n�q�c s \[y�mon�\�pDmojl\[n8jrcihog�fDq�\[y[« 3 ci©o\[n¶WYc¤q0m�¥#n}©�hkgifY\`mk¦�jlW�\�jly*h s \�mk¼­p�hky*hkZB\�jl\�yE��%'�¿hon s WYc¤q s \[qlceyr\ s
fDqlho�o\�ge\[©o\[gÁ� � ��W�\�¥#cegigGm8pdjlciZBce½[\�WYc¤q�v*WYm8civ�\�mo¦�pYylm�©¯c s \�yE�YhkZBm8nY�]jlWY\ � ��yrZ!q����Tt
v*WYm¯m8qlcen��BjlWY\�m8nY\�jlWDh�j
ZBcinYciZ]ci½�\Eq#WYc¤q#v�m8Z'�YcinY\ s v�mTquj +
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mk¦ jlW�\�f�q�\[y� q#v�mTqujl§u·�m¯aBjryrh s \�mo¼ �Y��fdj[�Mhoq
cej0c¤q�\�wdpYyr\[qrq�\ s cin�f�nYc¸j*q#mk¦ s m8geg¤hky*q�pD\[y#jlciZB\o�Ycej0pD\[ylZBcejrq#qlfYZBZBcenY�BjrWY\�ju¥�mBv�ylcejl\[ylc¤hY� C � ����� hkn s 
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V�WY\[nG�£jrWY\BpYylm8��hk��cegic¸jutJjrW�h�j�h�f�ql\�y�v*W�hky*hov�jl\[ylci½�\ s �Tt¶jly*h s \[mk¼ v�m8n�quj*hknTj % hon s fDqlho�o\'gi\�©8\�g<� � ��¥#cegig
cin s \[\ s v*WYm¯m8ql\�jlm!q�f���qlv�ylci�M\�jrmBjlWY\�ql\�yr©¯civ�\�mo¦ p�ylm�©¯c s \�y��äc¤q�jlWY\[n}�oci©o\[n��¯t
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jrm!q�pM\[v�c¸¦°t�¦°fYgegit´jrWY\�ZBm s \�g<�Y¥�\�Z`f�q�j0ZBh0/o\�q�m8ZB\�h8qlqlfYZBpdjrcem8n�q#hk�Mmofdj#jrWY\�y*h�jl\�q�jlyrf�v+jrfYyl\Eq�� C � «

a¯f�pYpDmTq�\8�khoq cin� î�E¢<�NjrW�h�j � �JM0pYylm�©¯c s \�y*q[�Ehon s jrW�h�j^�´c¤q�v�monTjlcin¯fYmof�qlgit s c¸¼¿\�yr\�nTjlc¤hk��ge\"cen`c¸j*q hoyl�8fYZB\�nTjrq[«
��\�j0¦°f�y�jrWY\�y C � ����� � C ��hon s C U ����� � C U � «�V�WDh�j�c¤q��DpYyrm�©Tc s \[y���v*W�hkyr�o\Eq#h 4Dhkj ¹ qlfY��qrv�yrcepYjlcimond§K��hoql\ s º"¦°\�\¥#W�cegi\�pYyrm�©Tc s \[y��Bv*W�hoyl�8\[q�hBq�ciZBpYge\ ¹ gecinY\Ehky+º@fDqlho�o\�§K��h8q�\ s ¦°\�\8«
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hon s v*WYm¯m8ql\[q�pYyrm�©Tc s \[y#�`mojlWY\[yl¥#c¤q�\8«

��\�j"fDq@qlfYpYpMm8ql\#cenYcejlc¤hkgigit`jrW�h�j C �`b C U hon s 
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� j�c¤q0v�ge\Ehky#jrWY\�nJjrW�h�j#jrWY\�yr\�hkyr\�jlWYyr\[qlWYm8g s q�cin � hon s %�¦°moy0¥#WYc¤v*WJmonY\�m8y#jlW�\�mkjrWY\�y0qlfYpYpYgici\�y0c¤q�v�m8q�j�§
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� n­jrW�h�j'v[hoql\o�G¥�\´v�hon)¥#yrc¸jr\!mofdj�jrWY\
��y*quj�m8y s \�y�v�m8n s cejlcimon�q�¦°m8y�\[¾TfYcigeci�Yyrcef�Z
��jlW�hkj�ciq[��� � � � C2� � � C � � J
hon s � � U � C2� � � C U � J «
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~�qlqlfYZB\BjlW�hkj�pYyrm�©Tc s \[y]�´q�jlcigig@v*W�hkyr�o\Eq�h�4Mh�j�¦°\�\8� C � ��hon s jlW�hkj�jlWY\ s \�g¤hNt¯q�hoyl\]jrWY\´qlhoZB\Bh8q�cen­jrWY\

p�yl\[©TcimofDq�ql\[v�jlcimonG�dc<« \o« 
 U � 
 � HPJ «
À�moy�h´f�q�\[y�v*W�hoyrh8v+jl\[ylci½�\ s �¯t�ju¥"mo§ÁjrfYpYgi\ ���$� % � �¿WYciq�qujryrhkjl\[�oci\[q0v[hkn}�M\'q�f�Z]Z!hoylci½�\ s �Tt�jlWY\'¦°mogigem�¥#cinY�

jrWYyr\�\�v�h8q�\EqG+

�Eº � ¦�� H � �� ! ��h�f�q�\[y�¥"m8fYg s v*WYm¯m8ql\]pYylm�©¯c s \�y�F]c¸¦�\�cejlWY\[y �	H � �� ! moy � H � �� ! hon s % H �% ����� ��¥#WY\�yr\�% ����� c¤q0�8ce©8\�n}�¯t ¹ �kº�hoq#�M\�¦°m8yl\8« � n¶jlWYc¤q�v[hoql\o�YjrWY\�yr\�©8\�n¯fY\[q0mk¦�jlWY\�ju¥"m´p�ylm�©¯c s \�y*q � � hkn s � U hoyl\jlWY\�qrhkZB\�hoq�cin ¹ +8º�hkn s ¹ �Tº+��hon s hoyl\�cin s \[pD\[n s \�nTj0mo¦=I U «
�oº � ¦ � �� ! b�� H � �� ! �Yf�ql\�y*q�¥"m8fYg s v*WYm¯mTq�\�pYyrm�©¯c s \[y F�ce¦�\�cejlWY\[y �TH �Pm8y � H���hkn s % H �% ����� «"V�WY\[nG�

jlWY\�v�moyryl\Eq�pMmon s cen��`yr\�©8\�n¯fY\[q�hoyl\
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��� ¹ ^¯�oº

'8º � ¦ � �� ! b	���¯f�ql\�y*q"¥�mof�g s v*WYm¯m8ql\�pYyrm�©¯c s \�y F�cinJmonY\�mk¦�jlWY\�¦°m8gegim�¥#cen��'jrWYyl\[\�q�fY�Y§Kv[hoql\[q0+�cªº �TH � �� ! -dcecªº� HP� hkn s % H �% ����� -Dhkn s cicecªº��NK � H � �� ! hon s % H �% � ����� ��¥#WY\[yl\
�% � ����� � C � � I U �
 � ¹ ^ '8º
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V�WY\�v�m8ylyr\[qlpMmon s cinY�`yl\[©o\�n¯fY\Eq�hkyr\��8ce©8\�n
�¯t
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�5 @�( �6+ �
~�q0�M\�¦°m8yl\8��¥�\��D\[�ocin}¥#c¸jrW}jlW�\`qlceZBpYgi\[q�j�ZBm s \�g���hoql\ s m8n¶h´q�cinY�8ge\�f�qrhk�8\�ge\[©o\[gÁ� � �£hkn s h8qlqlfYZB\�jlWDh�j0jrWY\
s ciq�jlyrce��fdjlcimon)mk¦ s \[gihNtT§¨v�mTquj0jryrh s \�mo¼Sv�mon�q�jrhonTjrq[� %���ciq�fYnYce¦°moyrZ mon¶jlWY\]cenTjr\�yr©Nhog d Ji� F f «�~�qrq�f�Z]\]qujrcegig�jlWDh�j

 U � 
 � HMJ «

²�mkjl\]jrW�h�j�¥#WY\[n � K ���¿jrWY\Bf�ql\�y�qujryrhkjl\[�otJciq�cin s \[pD\[n s \�nTj�mo¦.I U «`µ�t¶v*WY\[v�/¯cinY��jlWYyrmofY�8W}jlW�\`jrWYyr\�\v[hoql\[q�cenTjlyrm s f�v�\ s ho�Dm�©8\o��m8nY\`v[hkn¶\EhoqlcegitJc s \�nTjlce¦°t
jlW�hkj�pYyrm�©¯c s \�y��´¥#cegig�mo�dj*hkcin}jlWY\`pDm8y�jrcem8n �% ����� mk¦�jrWY\
Z!hoy%/8\�j"¥#W�\�n C � H C U � ��hkn s ��� mk¦�Z!hky1/o\�j�mojlWY\[yl¥#c¤ql\o« � n�jrWYc¤q#v�hoql\o�TjrWY\�yl\[©o\�n¯fY\Eq@mo¦�jrWY\�ju¥"m]pYyrm�©Tc s \[yrq
hoyl\�jlW�\�qlhoZ]\�h8q�cen¶a¯\Ev+jlcimon '�«e�8�TW�\�n�v�\�jlWY\�qrhkZB\�\[¾TfYcigeci�Yyrcef�Z \�wdc¤quj*q0hoq��M\�¦°moyr\o��n�hkZB\�gito�

C _� �JM 
 ��� � hkn s C _U � 
 ��� �
hon s %�_*� �� «

¬ÉWY\[n � b �'��WYm�¥�\�©8\�yE�¯jlWY\�f�nYc¸j�pYyrciv�\�f�q�cinY�´x@ylm�©¯c s \�y��B¥#cigig��M\GI U «�adm´pYyrm�©Tc s \[y��B¥#cegig�m8�djrhocen
jrWY\pMmoyljlcimon �% � ����� mo¦�jlW�\�ZBhoy%/8\�j#¥#WY\[n C � H I U � �Mhkn s ��� mk¦ jlWY\�Z!hky1/o\�j�mojlWY\[yl¥#c¤ql\o« 20\[n�v�\

� � � C � � F � �% � �����)� � C � � F � C � � I U �
 � � ¹ ^T�8º

� U � I U � �% � ����� � I U � � C � � I U �
 � � ¹ ^d�kº

¥#W�civ*WJv�hon��M\�\[h8q�ciget�q�m8ge©8\ s jlmBmo�dj*hkcin

C _� �JM 
 ��� � hon s I _U � 
 ��� �
hon s %�_*� �� «

V�W�hkj"c¤q��¯hoqrqlfYZBcenY��jlWY\ s \�g¤hNtT§Kv�m8q�j�jly*h s \[mk¼ %Pciq@fYnYce¦°moyrZBget s c¤qujrylci�Yfdjr\ s �TjrWY\�Z`fYg¸jrc¸§<jlci\�y"pYyrciv�cenY�]qujrylfDv+§
jrfYyr\ s mT\Eq�nYmkj�v*WDhknY�8\�jrWY\�²�h8q�WJ\[¾TfYcigice�YyrcifYZJ«

� �®�����G()�#�@���+���#�

¬­\äW�hN©8\�qujrf s ci\ s jlW�\@¾TfY\[q�jlcimon�mk¦¯¥#WY\�jlWY\[y�pYyrciv�cen��#\�§¨q�\[yl©¯c¤v�\[qMZ`f�quj�yl\Eq�fYgejGcin�h�ylfYcinYm8f�q£�8hoZB\o�[h8qGqlfY�o�8\[q�jl\ s
�¯t! î�E¢K«�¬­\�W�hN©o\@qlWYm�¥#n'jlW�hkj[�km8n�jlWY\#v�monTjly*hkyrto�[jlWYc¤q�c¤q�n�mkj jlWY\#v�h8q�\"¥#WY\�n'jlWY\�ZBm s \�g¯mo¦YjlWY\��ThkZB\@cin�v�gif s \Eq
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n�mkj�m8nYget�jlW�\�pYyrm�©Tc s \[yrq� dpYyrciv�\�¦°fYn�v�jlcimon�q[�D��fdj�hkg¤qlm´q�m8Z]\'Z]\EhoqlfYyr\�mk¦�jlWY\B·�f�hkgic¸jut
mk¦@a¯\[yl©¯c¤v�\�jrWY\�t
mk¼¿\�yE«
2�m�¥"\[©o\[y[�NjrWY\#n�h�jrfYyr\�mo¦DjrWY\#\[¾TfYcigice�YyrcifYZJ�ocin`jr\�yrZ!q��DmojlWBmk¦¿pYyrciv�\[q�hkn s mo¦DZ!hky1/o\�jäq�W�hoyl\8� s \[pD\[n s q�WY\EhN©¯cegit
m8n
jlWY\'h8qlqlfYZBpdjrcem8n�q#Z!h s \�m8n}f�ql\�y0�M\�W�hN©¯cimoyE«@V�WY\'qlciZ]p�gec���\ s ZBm s \[g�mk¦�fYnYce¦°moyrZBgetT§ s c¤qujrylci�Yfdjr\ s ©�hkgifY\�mk¦
·�m¯a p�hoyrhoZB\�jl\[yrq[��¦°moy!\�wYhkZBpYgi\o�ägi\[h s q]jlmSh)¦°fYn s hoZ]\[nTjrhkgigit s c¸¼¿\�yr\�nTj´v�m8n�v�gif�qlcem8n jrW�hkn¡jlWY\JZBmoyr\
¥"\[gege§
ZBmojlci©Nhkjl\ s \�w¯pMmon�\�nTjlc¤hkgiget s ciq�jlyrci�Yfdjl\ s ©Nhogef�\o«

À cin�hkgiget8�#¥"\¶v�mon�qlc s \�y´qlcen��ogi\�§<jlci\�y´©8\�y*q�f�q]ju¥�mk§<jlci\�y!p�ylc¤v�cinY� q�jly*h�jl\[�oci\[q[�"¥#W�\�yr\JjlWY\¶g¤h�jljl\[y´ciq�f�ql\ s �¯t
h¡Z!h�zum8y�¥�\��PWYm8q�jlcinY�¡ql\�yr©¯civ�\o«$¬­\ q�WYm�¥ jrW�h�jJjrWY\S\[¾TfYcigeci�YyrcefYZ�jrW�h�jJyr\[qlfYg¸j*q���fYn s \�y
jlWY\SqlceZBpYgic �D\ s
h8qlqlfYZBpdjrcem8n¡mo¦�fYnYce¦°moyrZBgetT§ s c¤qujrylci�Yfdjr\ s ©Nhogef�\[qBmk¦'·�mTa£� c¤q!c s \�nTjrciv[hkg�jlm­jrWY\¶q�cinY�8ge\�§Ájrce\[y]\E¾TfYcegici�YylcifYZJ«®~
n¯fYZB\[ylc¤v�hog�q�jlf s t¶mk¦"jlWYc¤q�ZBm s \�g�cin�jrWY\!pYyr\[ql\�n�v�\`mo¦"\�w¯pMmon�\�nTjlc¤hkgigetT§#moy�gimo�o§<nYm8ylZ!hogegitT§ s c¤q�jlyrce�YfYjl\ s ©�hogefY\Eq
hon s j�moy�mkjrWY\�y#ZB\[h8q�f�yl\Eq"mo¦�·�m¯a´c¤q0h]¥"m8y�jrW¯¥#WYcegi\�q�fY�Yzu\[v+j#¦°m8y�¦°fdjlf�yl\�yr\[ql\[hoyrv*WG«

a¯ciZBceg¤hkyrgito�ocin�v�moyrpDm8yrhkjlcinY��fDqlho�o\�§ s \[pD\[n s \�nTjä©�hkgifY\Eq�mk¦�·�mTa'p�hky*hkZB\�jl\�y*q�¥�mofYg s �D\0hon]cinTjl\[yl\EqujrcenY��jrmopYc¤v
mo¦ q�jlf s to��h8q�jlWY\�yr\[qlfYgejlcinY�BZ]m s \[gGc¤q#q�ci�onYc��Dv[hknTjlgit´ZBmoyr\�v�moZBpYgi\�w£�Y�MmkjrW�jrWY\�m8yl\�jlc¤v�hogegit´hkn s n¯fYZB\�yrciv[hkgiget8«

� �#
������#�����#�

 e��¢��@«d~0n�honYcih`hkn s ��« �D«da¯mogimoZBmon�«��uÀ gihkj�§�V�WY\�{}cinYciZ!hkgiciq�j�x@ylc¤v�\��*�Tcen
�G\[\�¬�«d{¶v���n�ce�8W8j�hkn s �omTq�\[pYW!x�«
µ�hocegi\�t8�d\ s cejlm8yrq[��=�� � ����� ����� ��� � ��� �����*�M{ � V®x@yl\Eqlq[� ¹ �E�o�T�oº"pYpG«������M�8�,*�«

  ��¢�x�« h «�À ciqlW¯�YfYyrn hkn s ~�«�{ «�Ê s git¯½�/8m��
	 h moZBpM\�jlcejlci©o\!p�ylc¤v�cinY�Jmk¦#cind¦°moyrZ!h�jlcimon­�om¯m s q0+'a¯fY��qrv�yrcipdjlcimon
p�ylc¤v�cinY�B©o\[yrqlf�q�p�hNtT§<pM\�yl§Kf�q�\��*��� ��� � ��� ���LZ�6!����� �¶��' ¹ �[�8�o�Tº+�¯pYpG«Y^8^¯�5�T^¯�k�Y«

  'k¢���« 3 ci�Y�D\[n�q[����«�{¶h8q�m8nG��hon s ��« aTjr\�cin¯�D\[yl�D��	 � n8jr\�yrnY\�j'ql\�yr©¯civ�\´v�g¤hoqrq�\Eq�fYn s \[y'v�m8ZBpD\�jlcejlcimon
�+� � |@|ä|
�8mof�yln�hog£mon}a¯\�gi\[v�jl\ s ~�yl\Ehoq�cin h m8ZBZ'fYnYc¤v�hkjlcimon�q���*Y�£�E� ¹ �k�o�8�8º��d�k^8�8�.�d�k^8�&*Y«

  ^o¢���« �D« 3 ce���D\[n�q hkn s À�« x�«���\�gigito� ���0\[qlmofYy*v�\ x@ylc¤v�cinY� hkn s jlWY\ |ä©8mogifdjlcimon mk¦ h m8nd§
�8\[q�jlcimon h monTjlyrmog���� �B� � �����������1� ' +d� ¹ �[�o�8�8º�� p�pG«��[�8�o�.�¿�[�&*&+d« ~�©�hkcigiho�Ygi\ ¦°yrmoZ ���0�
WTjljlp�+ j j�¥#¥#¥�« q�jrhkjrqlgiho�G« v[hkZJ« hovk« f!/ij���¦°y*hkn /]j�\�©8mog<« WTjlZBg

  +�¢��`«52�fYyrge\[to��µ�«���hoWYcinG��hon s 2�«��ähoylc¤hkn��G| s q[« =�� � ����� ��� � �#OYC � �#6 �	� 
 � ��� O�� �0��� � F Z�6!� ���1� � � � ������� 

� � 
 �	� ��C �	�,
�� ��� � �"��� � � ��� �	� � �YCBC ����� � �DC�� �1�1� �����S���D{ � V±xäyr\[qrq�� h hoZ'�Yyrc s �o\8�¯{�~�� ¹ �[�o�¯�kº�«

  �k¢�À�« x�«���\�gigito� ~'« �B« {¶hkfYgigimTmD� hkn s �`« �B« 2'« V�honG� ���0h�jr\ h monTjlyrmogb¦°m8y h moZBZ'fYn�civ[h�§
jrcem8n ²0\�ju¥�moy1/dqG+ a¯W�h s m�¥ xäyrc¤v�\[q[��xäylm8pDm8y�jrcem8n�hkg ÀDhkciy�nY\[qrq��bhkn s aTj*hk�Ycigic¸jut������ � � ��� ��C
� 
 �B6 ���5�!���%��������� ��C�� ���������%��6 5 ���������S� ^T� ¹ �E�o�&*8ºbpYp�« �0'T�$�Y�0+8�d« ~�©Nhoceg¤hk��ge\ ¦°ylm8Z ���0�
WTjljlp�+ j j�¥#¥#¥�« q�jrhkjrqlgiho�G« v[hkZJ« hovk« f!/ij���¦°y*hkn /]j�yrhkjl\8« WTjlZBg

 î�N¢��D«¿{¶hov�/¯ci\�§¨{¶hoqlmon}hkn s 2�«��ähkyrcihonG� �¨xäyrciv�cen���v�m8nY�o\Equjr\ s nY\�ju¥"m8y%/
yl\Eq�m8fYy*v�\[q[� �A=!�"�"�#� � � ��� �DC � � 5 �QR
C �1��� � �$� �%��� �#� 
 	 � � ��� � ������������� �!�,']+ �¯�£�8��^D���M�8��^T�Y�Y�E�o�&+Y«

  *k¢��D«[~'«[©�hon�{}ce\[�oWY\[ZJ�
��xäylc¤v�\"hkn s a¯\[yl©¯c¤v�\ä��ciqrv�yrciZ]cin�hkjlcimon�cin`·�fY\�fYcinY��adt¯q�jl\[Z!qO� � n�v�\�nTjlci©o\ h m8ZBp�h�jrce�
cigic¸jut�mk¦ 3 v�f}adv*WY\ s fYgecinY������% ��� ��
 ������� �O5 ������� �1��^8� ¹ �Tº ¹ �k�8�o�TºäpYp�«G�E�k^8�.�¿�E�o�T�¯«

  �k¢�~'« { «"Ê s get¯½,/om���	�x�hkyrciq]{}\�jlyrm)xäyrc¤v�cinY��¦°m8y]jlWY\ � nTjl\�yrnY\�j&�+� � �%��� �'� 	(% 	 � �,
����%��� ��� ���)�OC �1�����%��� ���
	 � � �����1�1�+*,��	 \ -�-�.��D~ h { �G�E�o�8�Y�¯pYpG«G�[^8� �M��^d�¯«

 i�[�k¢�~'« { «�Ê s get¯½,/om���� � n8jr\�yrnY\�j�pYyrciv�cen���hkn s jlW�\`WYc¤q�jlmoyrtJmk¦"v�moZBZ'f�nYciv[h�jrcem8n�q��+� 	 ��� ��� � ��� 9#����E � �%$ �+� C�/
¹ +5�d�8º ¹ �k�8�Y�Eº@pYpG«�^8�0' � +Y�N�¯«
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 i�o��¢ 3 «�x�hoge\[mogimo�8m�� � µ�{ ¬Sh�j*q�m8n
�#\Eq�\Ehky*v*W h \[n8jr\�yE�dpYyrce©�h�jr\�v�m8Z]Z`fYnYc¤v�hkjlcimonG«
 i�E��¢�a£«dadWY\�n!/8\�yE�d�'«d�`« h gihoy%/¿�¯�'«¯|@q�jlyrcen��¯hon s a£«�2�\�yr½�m8��� �+xäyrciv�cen��'cin h moZBpYfYjl\�y�²0\�ju¥"m8y%/dq0+ �0\[qlW�hkpYcinY�

jrWY\��#\Eq�\Ehky*v*W�~0�8\�n s h
���
� 	(% 	 ��� ��� � ���3	 � � ��� � ������������� � �������YE��k� ¹ �[�8�o�TºäpYp�«G�[� �T^&'�«
 i�,'k¢ 2'« �ähkyrcihonG��	uxäyrc¤v�cinY� � nd¦°m8ylZ!hkjlcimon 3 m¯m s q�����p�yl\Eq�\[n8jr\ s hkj�jrWY\"�#\Eq�\Ehky*v*W��Gci�Yy*hkyrce\Eq 3 yrmofYp`adtTZBpMm8qlcef�Z

m8n �[adv*WYmog¤hky*qlWYcep!cin�jlWY\�²0\[¥ � nd¦°moyrZ!h�jrcem8n�|än¯©¯ceyrmon�Z]\[nTj ����2�hoyl©�hoy s ��hN¥±adv*WYm¯mog<�d{¶hNt´�5� 'Y� ¹ �[�8�&+8º+«
hN©�hoceg¤hk�Ygi\�h�j#WTj�jrp�+ j
jN¥#¥#¥�« q�ciZ!q�« �M\�y1/o\�gi\�t8« \ s f2j�W�hkg7jNpM\�m8pYgi\ljNWDhkg7jNp�hopD\[yrq[« WTjrZ]g

 i��^o¢�·`«¿¬Shkn s hkn s ��« { «Mx \[W�hY�
��aTjrhkjl\�§K��\�pM\�n s \�nTj�x@ylc¤v�cinY��hon s cejrq�|@v�monYm8Z]c¤v � ZBpYgic¤v�h�jrcem8n�q[� �&Z �YC �1��� � R
��� � ����� �"��� �T5E� ��� ��� �B�,*]+ ^��Y�o�o�Y�8� 'Y��+.��'T�k�Y«

Ï�Ï Ü�6!7�8�9�:



Unité de recherche INRIA Rocquencourt
Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)

Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�


���������� ��� ���

ISSN 0249-6399


