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�Zt�x�u(h�t��fw��m,m Æ'%�#êÈ"�©y5m,h�rDwf�^m�t�g�ÄfÊ½ËØ�Wm!Ç~�Wu(mDzïÌ2m,u��WmGx2hf�mGx�wWzvu�kAu�x mD�fy½�m,h�tvl!m,�Wu�kAwW�Àl!i��Wu(h�kA�Wu
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�fi��f¼~�Wm,uPm,h(l:tv�Wt�x�u�t�r,kRz¡z����Lx³tv�^rDm0u(sfm,�:l=kR�!rDi��Wu�kRtv�!�fi��f¼~�Wm,uPm,h(l:tv�Wt�x�u�t�r�x�uDkAu(m,l!m,�Wu�x�kA�^�!k{zÕx�i
x³tv�^rDm tv�Wu(m,h(¼ïyfh(ifrDmGx(x�i�h�rDi�l!l:wf�Wt�r,kAu�tvi����WmDz�kG�fx²k]h(m�wf�fyfh(mG�Zt�rDu�kA�Wzvm��fsfm,�^rDm��WjAtv»�m,��kA�:tv�fyfwfu
�fkAuDk2x�m,uG�©k2�Zt�x�uPh�tv�fwfu(mG�!yfhPi�j�h�kAl l�kG�8�^m,s^kR»�m0�Zt¡Ö�m,h(m,�Wu�zv�:·�sfm,�!mD�fmGrDwfu(mG�=x�m,»�m,h�kRz^u�tvl!mGx��
kA�^�Ém,»�m,�Àl=kR�=yfhPi��Ww^rDm!�Zt¡Ö�m,h(m,�©u h(mGx�wWzvu�x��ftvl!y^kRtvh�tv�fj�u(sfm:�Wm,�fwfj=uDk�x���iA´�u(sfm
�Wm,»ZmDz�iZy^m,hG±
Ê²iZ�^x�m���wfm,�Wu�zv���0x�i�l!mº�Wm,�fwfj�j�m,h�x�´ïi�h �Zt�x�u(h�t��fwfuPmG�Jyfh(i�j�hDkAl=x�kAh(mÀ�^k�x�mG� i��Ju(sfmºhPm,yWzÕkR�
u(mGrPsf�Wt ��wfm��ê���~¹½�Wwfh�t��fjÅiZ�fm mD�fmGrDwfu�tvi�����w^x�mD´ïwWz&�fkAuDkÀt�x z�iZj�j�mG�L��kA�^� u(sfm,�µw^x�mG�J�Wwfh�tv�fj
�fmD�fu0mD�fmGrDwfu�tvi��^x u(i�j�wWt��Wm:u(sfm,l kA�^��m,�W´ïi�h�rDm:k=�Wm,u(m,hPl:tv�WtÕx�u�t�r:�^m,s^kR»Zt�iZhG±�Ä�w^rPs hPm,yWzÕkR��mG�
mD�fmGrDwfu�tvi��^x!kAhPm!tvl!l:wf�fm�u(iÀyfh(i��^m�mDÖ�mGrDu�x�k]�^�¶kAhPm=u(sfm,�£y^m,h�´ÛmGrDu:y^kAu�tvm,�Wu�x&´ÛiZh
�Wm,u�kRt¡zvmG�
kA�^k{z��fx³t�x,±

��sfm!x�mGrDi��^�Øh(mGk�x�iZ��t�x�uPsfm�´~k�rDu u(s^kAu�hPmGrDi�h��Ztv�fj�tv�W´Ûi�hPl=kAu�tvi��Øtv�Ài�h��Wm,h u(i=hPm,yWzÕkR�Øu(sfm
tv�Wtvu�t�kRz^mD�fmGrDwfu�tvi��8t��^�Ww^rDmGx�yfhPi��^m�mDÖ*mGrDuDx�i�� tvu�Æ~�^iZu(s2tv�!Ê�g²Ã£rDi��^x�wfl!yfu�tvi��!kA�^�'tv�
x�u(iZh�kAj�m
x�y^kZrDm=h(m��ZwWtvh(mG�£u(iÀx�u(i�h(m�u(sfm��fk]u�k��fm,mG�WmG� ´ïi�h
�Wm,uPm,h(l:tv�Wt�x�u�t�r�h(m,mD�fmGrDwfu�tvi��^xDÌD± g�h(i��5m=mD´ï¼
´ïmGrDu�x�kAh(m0k{z�l�i©x�u²wf�^kR»�i]tÕ�fk]�Wz�m2·/t�uPsfi�wfu²mD�fu(h�k&s^kAh��W·�kAh(m0�WmG�Zt�r,kAuPmG��u(i�l!iZ�Wt�uPi�h�tv�fj:u�k�x��fx,±
Ç³�µu(sWt�x�y^kAy^m,h�·�m�jAtv»�m u(sfm��NkR»�iZh
i]´&kÀjZm,�fm,h�kRz0u(mGrPsf�Wt ��wfm����^kAl!mG� ¢�¤f¥�¦V§©¨,¥«ª�¬º�¨�®N¯¡°�¬5�
·�sWt�rPs w^x�mGx�k£h(m,jZwWzÕk]hÀÊ½g²Ã k�x�k]�^rPt|z¡z�kAh(�Js^kAhD�W·/k]h(m u(i£l!i��Wtvu(iZh�l=kRtv� rDi�l!yfwfu�kAu�t�iZ�^x
·�sWt¡zvm kR»�iAt��Ztv�fj yfh(iZ�^m�mDÖ*mGrDuDx2k�x2l:w^rPs¶k�x2y5i©x(x³tv�Wzvm�±���sWt�x&tÕx8kA�¶kRzvu(m,hP�^kAu�tv»�m=x(rPsfm,l!m�u(i
u(sfm:x�wfy^m,h�t�l�y^i©x³tvu�tvi��Ày^kAhDk��Ztvj�l��vn��³��tvl!yWz¡t�rPtvu�zv�Àw^x�mG���W��rDwfhPh(m,�©u"zvi�j�jAtv�fj!uPmGr(sf�Wt �ZwfmGx2kA�^�
�^k�x�tÕr,k{z|zv�!w^x�mG��uPi'�Wm,u(mGrDu²x�u�kA�Wzvm�yfh(i�y^m,hPu��:�Wm,u(mGrDu�tvi��^x,��x�w^r(s!k�xcu(m,h(l:tv�^kAu�t�iZ�
iZh �WmGk��Zzvifr��fx,±

��sWt�x�y^k]y^m,h!x�u(w^�ZtvmGx8u(sfm�w^x�m!iA´�u(sfmÀ¢�¤f¥�¦V§©¨,¥«ª�¬ �¨�®N¯¡°�¬�y^kAh�k��Ztvj�l tv�¶u(sfm��Wm,�fwfj�jAtv�fj
iA´��ZtÕx�u(h�tv�fwfu(mG��yfhPi�j�h�kAl�x,±�Ç³u�t�x��Ztv»�t��WmG�Étv�©u(i8´ïi�wfh�l=kRtv��y^kAh(uDx,±5Ä�mGrDu�tvi�� Ë&t��Wu(h(if�Ww^rDmGx"u(sfm
rDi�l�yfwfu�kAu�tvi��^kRz�l!i��WmDz�´ïi�h0�Zt�x�u(h�tv�fwfu(mG�Øyfh(iZj�h�kAl=x�±^Ä�mGrDu�t�iZ� � yfh(mGx�m,�Wu�x�uPsfm2�^k�x³t�r,x iA´�u(sfm
¢�¤ ¥�¦V§©¨�¥êª�¬:�¨�®N¯¡°�¬8y^kAh�k��Ztvj�lØ±fÄ�mGrDu�tvi�����yfh(mGx�m,�©u�x�k��Wm,�fwfj�j]t��fj8´~k�rPt¡z¡t�u����^r,k{z|zvmG��Á²��Á�Â�Ã2Ä^�
kA�^� Ä�mGrDu�tvi��º���WmGx(rDh�tv�^mGx&u(sfm2tv�Wu(m,j�h�k]u�tvi�� iA´²uPsfm=¢�¤ ¥�¦V§©¨�¥êª�¬��¨�®N¯¡°�¬�tv�©uPi�Á���Á²Â�Ã&Ä��^u(sWt�x
Ä�mGrDu�tvi��º�Zt�x�yWz�kR��x2k{zÕx�i=h(mGx�wWz�uDx�u(s^k]u�mD��sWtv�Wtvu��5m,�fm��^u�x iA´�u(sfm=¢Z¤f¥�¦V§W¨,¥êª�¬��¨�®N¯¡°�¬�y^kAh�kZ�Zt�jZl
tv��z¡tvl:tvu�tv�fj yfhPi��^m2mDÖ�mGrDu�x�·"sfm,�¸kA�^kRzv���Dtv�fj��Zt�x�u(h�t��fwfuPmG� mD�fmGrDwfu�tvi��^x,±
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��sfm:yfh(iZj�h�kAl=x/·½m:kA�^kRzv���,m k]�^� �Wm,�fwfj kAh(m:rDi�l!y5i©x�mG�ØiA´½k��^�Wt�uPm x�m,u0iA´²yfhPi�rDmGx(x�mGx u(s^kAu
rDi�l�l
wf�Wt�r,kAuPm²i��Wzv�2�W�2l!mGx(x(kAjZmGxLmD� rPs^kA�fj�mG�8kRzvi��fj�wf�Wt��Ztvh(mGrDu�tvi��^kRzNrPs^kA�f�fmDz�x,±���sfmGx�m½rPs^kA�f¼
�fmDz�x kAh(m2k�x(x�wfl!mG��u(i:�^m2hPmDz|t�kA�Wzvm�Æ~�fi8z�iWx(x�kA�^���fi!x�yfwfh�tvi�w^x�l!mGxPx(kAj�mGxDÌ���u(sfm,�=k]h(m0�fiZu½�fm,¼
rDmGx(xPkAh�t¡zv���Ç "! kA�^�Él=kR�=mD�fsWtv�Wt�u2wf�fyfhPmG�ZtÕrDuDkA�Wzvm!u(h�kA�^x�l:t�x(x³tvi��¸�WmDz�kR�fx Æ�rDi�l!l:wf�Wt�r,kAu�tvi��
t�x�k�x��W�^r(sfh(iZ�fi�w^xDÌ�±�g�h(ifrDmGx(x�mGx:l�kG�£rDi��©uDkRtv�Å�fi��f¼~�Wm,u(m,h(l:tv�Wt�x�u�t�rØx�u�kAu(m,l�m,�©u�x�Æ~m�± j^±v�drDiZl!¼
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rDiZl!yWt¡z�m,h tv�Øu(sfm�Á²��Á�Â�Ã2Ä�m,�W»�tvh(i��fl�m,�©u"t�x�k=x�wf�^x�m,u�iA´
Á�x�u(mDz¡zvm�� �Zt¡Ö�m,h�tv�fj �W� uPsfm=kA�^x�m,�^rDm!i]´/�W�W�^kAl:t�r!hPmGrDi����^j�wfh�kAu�t�iZ� ´~k�rPt¡z¡tvu��aÆ	� �Õ¨ �*u(sfm!x�m,u2iA´
yfh(ifrDmGx(x�mGx½tÕx"x�u�kAu�t�rA�fk�x�t�x�u(sfm�x�m,u�iA´�tv�Wu(m,h(yfh(ifrDmGx(x�rDi�l�l
wf�Wt�r,kAu�t�iZ� r(s^kA�f�fmDz�xDÌ�kA�^���©��u(sfm
´~k�rDu�u(s^kAu�w^x³tv�fj x�s^kAh(mG��»{kAh�t�kA�WzvmGx�t�x�´ïi�h(�Wt��f�Wm,��±f×Øi�h(m,iA»�m,hG�AuPsfm0yfh(iZj�h�kAl!l�m,h²jAtv»�mGx t��W´ïi�h(¼
l=k]u�tvi��^x�kA�^i�wfu�u(sfm l=kAyfyWtv�fj:iA´�yfh(i�rDmGxPx�mGx�i��=yfsW�fx³t�r,kRzdx³tvu(mGx,±f��sfm�w^x�m,h�iA´�u(sfm2Á²�"Á²Â�Ã2Ä
x��fx�u(m,l t�x:kA�Wzvm=uPi¸x�wf�fl:tvu!kA�ÅÁ²x�uPmDz|zvm�yfh(i�j�hDkAl ´ïi�h�mD�fmGrDwfu�tvi��Åi��£�Zt|Ö�m,h(m,�Wu!rDi�l!yfwfu(m,hDx
·�tvu(sºrDm,�Wu(h�kRz¡t �,mG�Ài�h �ZtÕx�u(h�tv�fwfu(mG�ºkAhDr(sWtvu(mGrDu(wfhPm=Æ ´Ûi�h"mD� kAl�yWz�m!k�h�kR· Ä�wf�Ø·�i�h��fx�u�kAu�tvi���iZh
u(sfm Ç~�Wu(mDzLt�g�ÄfÊµsW�Wy^m,h�rDwf�5mAÌ½kA�^��u(sfm2yfh(i�j�hDkAl¿t�x�rDi�l!yWt¡zvmG� kAwfuPi�l=kAu�t�r,kRz¡zv�:tv�Wu(i:l=k�rPsWt��fm
z�kA�fj�w^k]j�m8´Ûi�h u(sfm!�WmGx³tvh(mG�ÀsfiWx�u'rDiZl!yfwfu(m,hG±���sfm:rDi�l!yWt¡zvm,h�u(hDkA�^x³z�kAu(mGx mGk�rPs uPh�kA�^x³tvu�tvi��ÀiA´
mGk�rPs!Á²x�uPmDz|zvm�yfhPi�rDmGx(x*tv�©uPi�k�´ïwf�^rDu�tvi������,·�sWt�r(s t�l�yWz�m,l�m,�©u�x�u(sfm²jZw^kAh��2mD�fyfh(mGx(x�t�iZ����kA�^�:k
yfh(ifrDmG�Wwfh(m��8�G·�sWt�rPs8t�l�yWz�m,l�m,�©u�x�k�x(x�ifrPt�kAu(mG�8k�rDu�tvi��^x,±AÔ wfh�tv�fj0mD�fmGrDwfu�tvi��:iA´^u(sfm�yfh(i�j�hDkAl �
x(rPsfmG�WwWzvm,h�x8Æ~i��fm ´ïi�h�mGkZr(s�yfh(ifrDmGx(x�iZh,Ì�mD��mGrDwfu(m8u(sfm2´ïiAz¡zviA·�tv�fj�kRzvj�iZh�tvu(sfl�¹
n�±��dk ��m�tv�Wu(i'kZr,rDi�wf�©uctv�^rDi�l:tv�fj�l�mGx(x(kAj�mGxckA�^�8yfwfudu(sfm,l tv�:u(sfm���wfm,wfm�rDi�h(hPmGx�y^i��^�Ztv�fj
u(i!u(sfm2m,�Wu(h(��y^iZh(uG±

Ëf± fi�hcmGk�r(s2yfhPi�rDmGx(x
	£zvi�r,k]u(mG�2i��2uPsWtÕx*yfs©�fx³t�r,kRz^x³tvu(m��,m,»{k{z�w^k]u(m²m,»�m,hP��´ïwf�^rDu�tvi������²�Õ±v±v±v�����
Æ�k�x(x�wfl:tv�fj!u(s^kAu�yfhPi�rDmGx(x�	 s^k�x��Øu(hDkA�^x³tvu�tvi��^xDÌ�±

�f± fi�h"mGk�r(s�yfhPi�rDmGx(x�	:�5mD��mGrDwfu(m8i��fm�yfhPi�rDmG�Wwfh(m&´ÛhPi�l u(sfm�x�m,u�������������ºm,»AkRzvw^kAu(mGx
u(i ¦ï �©¨�

��sWt�x
k{z�jZi�h�tvu(sfl t�x8h(m,y5mGkAu(mG�Ø´ïi�h(m,»�m,h��5´Ûh(iZl�u(sfm:z�kA�fjZw^kAj�m�y^iAtv�Wu�iA´�»Zt�m,·8��yfh(ifrDmGx(x�mGx
�fm,»�m,h u(m,h(l t��^k]u(m�±
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p2x�yfhPm,»�tvi�w^x³zv�ºkA�f�fi�wf�^rDmG�L��k�l=k]��i�h�y5iAtv�©u tv�Àu(sfm
Á���Á²Â�Ã&Ä�yfh(i���mGrDu�t�x2�WmGx³tvj��ºkA�^��tvl!¼
yWzvm,l!m,�Wu�kAu�tvi�� iA´�u(iWiAz�x�·�sWt�r(s rDiZwWzÕ� sfmDz�y u(sfmÀyfh(i�j�h�k]l!l!m,h!u(iµk]�^kRzv� �,mÀ�^m,s^kR»Ztvi�h�x�iA´
�Zt�x�u(h�t��fwfuPmG��yfh(i�jZh�kAl=x��Wwfh�tv�fj:mD�fmGrDwfu�tvi���±fÇ~��i�h��Wm,h�u(i
�WmGx�t�jZ� k�rDi�sfm,h(m,�Wu�j�h(i�wfy�iA´�u(i©i]zÕx��
m,»�m,hP� u(iWiAz�l
w^x�u0�5m=�Wm��^�fmG�À·�tvu(sÀh(m,j©k]h��fx�uPi�k�x³tv�fjAzvm!l�i��WmDz�iA´/�Zt�x�uPh�tv�fwfu(mG�ºrDi�l!yfwfuDkA¼
u�tvi���±Zp0��mD��mGrDwfu�tvi���iA´dkA�=Á�x�u(mDz¡zvm0yfhPi�j�h�kAl r,kA�!�5m'rPs^kAh�kZrDu(m,h�t �,mG�:�W� k&y^kAh(u�t�kRz¡zv�!i�hD�Wm,h(mG�
x�m,u8iA´²zvifr,kRz/x�u�kAu(mGx,±L��sfm:zvifr,kRz/x�u�kAu(mGx"iA´0kA�ºÁ²x�uPmDz|zvm�yfh(ifrDmGx(x�kAhPm
uPsfm:zvi�r,kRz�x�u�kAuPmGx�tvu
k]u(¼
u�k{t��^x8kR´ïu(m,h2mGk�rPsºmD��mGrDwfu�t�iZ�ºiA´/k]�¶k�rDu�tvi��º�Wzvifr��L±d�/sfm
iZh��Wm,h�h(mDz�kAu�t�iZ�º�^m,u�·�m,m,�¶x�u�k]u(mGx�t�x
x³tvl:t¡z�kAh�uPi
uPsfm��Ds^k]yfy^m,�fmG���^mD´ïi�h(m��8h(mDz�kAu�t�iZ���Wm��^�fmG���W� %�kAl�y^i�h(u�wfy5i��=m,»Zm,�©u�x �ê���~± Ä�w^r(s
kA�Øi�h��Wm,h�t�x0�WmGxPrDh�tv�^mG�Étv� l!i�hPm��Wm,u�kRt¡z�x�tv� �«�&�~±

Á²x�u(mDz¡zvm�yfhPi�j�h�kAl�x²kAh(m tv�fsfm,h(m,�Wu�zv���fi��f¼~�Wm,u(m,hPl:tv�WtÕx�u�t�r��5mGr,kAw^x�m8u(sfm �^hPmG��u(h�kA�^x³tvu�tvi���t�x
rPsfi©x�m,�ÅkAu2h�kA�^�WiZl.kAl!iZ�fj¸kRz¡z �^hPmGkA�Wzvm=u(hDkA�^x³tvu�tvi��^x,± fwfh(u(sfm,hPl!i�h(m��c·�sfm,�¶k�yfhPi�j�h�kAl¾t�x
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mD�fmGrDwfu(mG� i��ºk��ZtÕx�u(h�tv�fwfu(mG�Àl!m,l�i�h(� l�k�r(sWtv�fm��cu(sfm:�©wfl:�^m,h2i]´½u(h�k]�^x³tvu�tvi��^x2�Wm,u(mGrDu(mG�ºkZx
�^h(mGk]�Wz�m:�Wwfh�tv�fj!m,»{k{z�w^k]u�tvi���iA´dj�w^k]h��fx�r,kA���Wm,y5m,�^��i���uPsfm0wf�^�Wm,h�zv�Ztv�fj=s^kAhD�W·/k]h(m�± %Lm,u"w^x
rDi��^x�tÕ�Wm,h2k8u(h�kA�^x�t�u�t�iZ��·�sfi©x�m2j�w^k]h��=rDiZ�©u�k{t��^x"k
rPz�kAw^x�m���§©¨G¤5±��/sWtÕx rPz�kAw^x�m�x�y5mGrPt �^mGx u(s^kAu
u(sfm�u(hDkA�^x³tvu�tvi��:t�x��fi�u �^h(mGk]�Wz�m�t¡´dk�l�mGx(x(kAj�m�t�x��fi�u�h(mGkZ�W��u(i �^m0rDiZ�^x�wfl!mG�L±�Â�mGr,kAw^x�m�iA´Lu(sfm
�fi��f¼~�Wm,uPm,h(l:tv�Wt�x�l i]´*uPsfm0u(hDkA�^x�l:t�x(x³tvi����WmDz�kR���©uPsWtÕx�rDi��^�Ztvu�tvi�� r,k]�=�5m0mDtvu(sfm,h�´~kRz�x�m i�h²uPh(wfm
�Wm,y5m,�^�Zt��fj£i��£u(sfm!l!iZl!m,�©u:kAu�·"sWtÕrPsÅu(sfm�m,»{kRzvw^kAu�t�iZ�¶iA´ u(sfm!j�w^kAhD�ºifr,rDwfh�x,±�Ä�i^��jAtv»�m,�
u(sfm�x(kAl!m:tv�fyfwfuG��k�yfh(i�j�hDkAl l=kR�¸x�sfiA· �Zt¡Ö�m,h(m,�Wu��fwfu��fm,»Zm,h(u(sfmDzvmGx(x:rDi�h(h(mGrDu2�5m,s^kR»�tvi�h�x�±
W tvu(s uPsfm�l!if�WmDz w^x�mG�L�Nk8´ïi�h(l�kRz kA�^�Éwf�^kAl:�Wt�jZwfi�w^x0�Wm��^�Wtvu�tvi�� iA´ m��ZwWtv»{kRzvm,�^rDm��^m,u�·�m,m,�
mD�fmGrDwfu�tvi��^x�i]´*k x(kAl!m�yfh(i�jZh�kAl r,kA�:�^m�mD��yfhPmGx(x�mG�L¹�u�·�i�mD�fmGrDwfu�tvi��^x²k]h(m�m���wWtv»{k{z�m,�Wu�t¡´�u(sfm,�
yfh(if�Ww^rDm�uPsfm
x(kAl�m2y^kAh(u�t�kRz¡zv��i�h��Wm,h(mG��x�m,u�iA´�z�ifr,kRz x�u�kAu(mGx,±

p'x&l!m,�©u�t�iZ�fmG�Øtv�¶u(sfm�yfh(m,»�tvi�w^x8x�mGrDu�tvi�����kA�^kRzv��x�tÕx8iA´�k��^m,s^kR»Zt�iZh r,k]�f�fi�u�kRzv·�kG�fx �^m
�Wi��fm �Wwfh�tv�fj k2x�t��fj]z�m mD�fmGrDwfu�tvi���±�p"z�x�i^��uPsfm0�WmGx³tvj��!iA´�k2h(m,yWz�kR�:l!mGrPs^kA�Wt�x�l t�x�l�kA�^�fkAu(i�hP�
tv�£u(sfm!�Wm,»�mDzvi�yfl!m,�Wu
i]´/kA�^kRzv���Dtv�fj u(iWiAz�x,±�Ô wfm!u(i k�hPm,yWzÕkR�Àl!mGrPs^kA�Wt�x�l ��k�yfh(i�j�h�k]l!l!m,h
r,kA��h(m,yfh(if�Ww^rDm�kAu�·�t¡z|z�mD��mGrDwfu�tvi��^x/m���wWtv»{k{z�m,�Wu�u(i:kA��t��Wtvu�t�kRz�mD��mGrDwfu�tvi��ÀÆ�r(s^kAhDk�rDu(m,h�t �,mG���©�
kA�Étv�©u(m,hPmGx�u�tv�fj!�^m,s^kR»Ztvi�h0iZ�fm2·/k]�©u�x�u(i�x�u(w^�W�5Ì�±
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Ô wfh�tv�fj£u(sfm�tv�Wtvu�t�kRz2mD��mGrDwfu�t�iZ����tv�W´ïi�h(l=kAu�t�iZ� kA�5i�wfu!u(sfmØy^kAh(u�t�kRz¡zv�Åi�h��Wm,h(mG� x�m,u!iA´ zvi�r,k{z
x�uDkAu(mGx8t�x�x(kR»�mG�L±²�/sWtÕx tv�W´ÛiZh(l=kAu�tvi�����h(mGrDi�hD�WmG�£tv� k �fzvm���tÕx�u(sfm,� w^x�mG�Åu(i ´ïi�h�rDm x�wf�^x�m,¼
�Zwfm,�©u�mD�fmGrDwfu�tvi��^x�iA´�u(sfm x(kAl!m�yfhPi�j�h�kAl Æ�r,kRz¡zvmG��h(m,yWz�kR��xDÌ�u(i��5m0m��ZwWtv»{kRzvm,�Wu�u(i8u(sfm�tv�Wtvu�t�kRz
mD�fmGrDwfu�tvi���±

��sfm=hPm,mD��mGrDwfu�tvi��a´ kZrPt|z¡tvu��¶hPmDz|tvmGx�i��Åx�i�l!m�tvl!y^i�hPu�kA�Wu
yfhPi�y^m,h(u�t�mGx iA´'Á²�"Á²Â�Ã2ÄºyfhPi�¼
j�hDkAl=x,�W�^kAl!mDzv��u(sfm ´ïiAz¡zviA·�tv�fj©x�´~k�rDu�x�¹

� u(sfm,h(m t�x kAu�l!i©x�u½iZ�fm2l!mGx(x(kAjZm2h(mGrDm,yfu�tvi���´ïi�h�mGkZr(s�u(hDkA�^x³tvu�tvi����

� k:h(mGrDm,yfu�tvi��Àx�y^mGrPt �Nr,kAu�t�iZ�¸i]´�k:uPh�kA�^x³tvu�tvi���tv�^�Zt�r,kAu(mGx i��fm�x�m,�^�Wm,h0i��Wzv���

� u(sfm�rDi�l!l:wf�Wt�r,kAu�tvi��Ét�x �Ç�$! kA�^��y5iAtv�©u u(i!y5iAtv�©uR�

� u(sfm2u(i�y5iAzvi�j���iA´�u(sfm tv�©u(m,hPyfh(i�rDmGxPx0rPs^kA�f�fmDzd�fm,u�·�i�h��:t�x x�u�kAu�tÕrA±
Ô wfm2u(i:u(sfmGx�m ´ïmGkAu(wfh(mGx,�Zzvi�j�j]t��fj�t��Wm,�©u�t�u�t�mGx"iA´�u(sfm2u(h�k]�^x³tvu�tvi��^x �^h(mG���W��k8yfh(ifrDmGx(x��Wwf¼

h�tv�fj!uPsfm t��Wtvu�t�kRz�mD��mGrDwfu�tvi���t�x�x�w���rPtvm,�©u�uPi
hPm,yWzÕkR��u(sfm2x(kAl!m2x�m��Zwfm,�^rDm�iA´�u(h�k]�^x³tvu�tvi��^x,±fp �
Á�x�u(mDz¡zvm
yfhPi�j�h�kAl�t�x k!x�y^mGrPt �Nr,kAu�t�iZ�¸i]´�k!rPzvi©x�mG� x��fx�u(m,l Æ³·�tvu(sfi�wfu�i�wfuDx³t��Wm2tv�©uPm,h�k�rDu�tvi��^xDÌD±
��m,uG�]tv�=i�hD�Wm,h�´ïi�h½k&yfh(i�rDmGxPx�u(i8i��fu�kRtv�!u(sfm2x(kAl�m0x�m��Zwfm,�^rDm0iA´Lzvifr,kRz*x�uDkAu(mGx,�AmGk�rPs!»AkRzvwfm2h(m,¼
u(wfhP�fmG�:�©�&tv�©u(m,hP�^kRz^�fi��f¼~�Wm,u(m,h(l t��Wt�x�u�tÕr x�i�wfhDrDmGx�iA´N»AkRzvwfm0x�w^rPs kZx�·/k{z|z^rPzvi�r+�fx²kA�^�8h�kA�^�WiZl
j�m,�fm,hDkAu(i�h�x"kAh(m2kRz�x�i!zvi�jZj�mG���Wwfh�tv�fj=uPsfm t��Wtvu�t�kRz²mD�fmGrDwfu�tvi���±
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p'x(x�wfl:tv�fj
uPs^kAu�m,»�m,h(�:u(h�k]�^x³tvu�tvi��!iA´dk yfh(ifrDmGx(x�s^k�x�k2wf�Wt �Zwfm t��Wm,�©u�tvu��:�©wfl:�5m,h½·/t�uPsWt��
u(sfm£x(rDi�y^m iA´
u(sWt�xÉyfh(i�rDmGxPx,��u(sfmºkAl�i�wf�©u�i]´ �fkAu�k£iZ�fmºs^k�x�u(i£zvi�jJ�Wwfh�tv�fjµu(sfmÀtv�Wtvu�t�kRz
mD�fmGrDwfu�tvi��Jt�x�»�m,h(�Åx�l=k{z|z~±�Á�k�r(s u�tvl!mºk¶xPr(sfmG�WwWzvm,h��^h(mGx�k u(h�kA�^x�t�u�t�iZ����tvu�kAyfy^m,�^�fxÉu(sfm
u(hDkA�^x³tvu�tvi��Øt��Wm,�©u�tvu�� uPi=u(sfm8zvi�j �fzvm!iA´²u(sfm:rDi�h(h(mGx�y5i��^�Ztv�fj�yfh(ifrDmGx(x,±�Á�»Zm,h(� r,kRz¡z uPi�k�·�kRz¡z
rPzvifr���i�h"h�kA�^�Wi�l4�Wwfl
�5m,h'x�m,h(»�t�rDm t�x"u(h�kAyfy5mG��kA�^��u(sfm2»AkRzvwfm�jAtv»�m,��uPi!yfh(ifrDmGx(x�t�x�zvi�jZj�mG�
tv� uPsfm
x(kAl�m2·/kR��±
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Ç ´�t��W´ïi�h(l�kAu�tvi�� jWkAu(sfm,h(mG�É�©� k!xPr(sfmG�WwWzvm,h t�x0x�u(i�h(mG��t��Øu(sfm2zvifr,kRz�l!m,l!i�h(��iA´²u(sfm2yfhPi�rDmGx�¼
x�iZh�mD��mGrDwfu�t��fj�uPsWtÕx x(rPsfmG�WwWzvm,hG�^uPsfm�yfh(i��5m2mDÖ�mGrDu�x�tv�^�Ww^rDmG�Ø�W�=u(sfm8j©kAu(sfm,h�t��fj�rDi�wWz��¸x�m,m,l
z¡tvl:tvu(mG� ���fwfu:u(sWt�x t�x8�fi�u8u(sfm=r,k�x�m�´ïi�h2u�·½i�hPmGk�x�i��^x,± ctvh�x�uG�*t��£i�h��Wm,h8u(i �Wm,u(mGrDu:u(sfm!m,�^�
iA´�u(sfm�rDi�l�yfwfu�kAu�tvi����fk:u(m,hPl:tv�^kAu�tvi�� �Wm,u(mGrDu�tvi��ÀkRzvj�i�h�tvu(sfl l
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Unité de recherche INRIA Rhône-Alpes, 46 avenue Félix Viallet, 38031 GRENOBLE Cedex 1
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