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ÉcoleNormale Supérieure de Lyon
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¿^À�Á�ÂcÃ>Ä4Å�Â
Æ�Ç wqu�ÈÉp"v�r�v�g�k�Ê9Ë&g�v4kqg�pÌg Ç w"r Ç g�Í�scÈÎg Ç wVr Ç�Ï pqÈÉh0v�ÐÎg�pÌe%ÐÎÑ4wqÈÉe Ç wqe wqu4g�v�r�k�r�ÐÎÐÉgcÐÉÈÎÒ�r>w�ÈÎe Çe
Ó Ï È�p�s�k�g�wqg�È Ç w�gcÔ%k�r
wqÈÉe Ç v4k�e�Ô%k�r�hYp´e
ÓSe�k Ï È Ç r
k�Õ Ï ÈÎÖ±gck�g Ç wqÈ�r
Ð±g�×LÑ�r
wqÈÉe Ç p�ØÚÙ�Û�Ü&Ý�Þ9ß"u4ghàr�È Ç wqg�stu Ç È�×LÑ4g"Ñ�pÌg Ï ÈÉpGá Ç e>Ë Ç r�pGÐÉeLe%vjw�ÈÎÐÉÈ Ç Ô�ÞGß®e�r2f%e�È Ï wqu�g�e>f�gck�u4g�r Ï�Ï Ñ�g#w�e�s�e Ï gs�e�hàv4ÐÉg�â9ÈÎwãÕNr Ç�Ï i�e�k Ï gck�g�Ö±g�s�w�p�ÊäË&g È Ç wqk�e Ï Ñ�s�gàk�g Ï Ñ Ç�Ï r Ç w�w�r�pqá9p�r Ç�Ï Ë#gàÑ�pqg Ç e Çv�r
ktr
ÐÉÐÎg�ÐÎg�v4ÈÉv�g Ï wqÈÉÐÎg�pcÞ´ß"u�r Ç á9p&i�e�wqu^wqeYscr%stu4g-k�gcÑ�pqgàØ�åæz�ç è%ÝDr Ç�Ï s�eLr
ktpÌg�Ô�ktr Ç Ñ4Ð�r
k�ÈéwãÕØ�åDl>z�ç ê%Ý�Ê9wqu4g pÌv�gcg Ï Ñ4v+Ñ�pqÈ Ç Ô^l%ê v4kqe9scg�p�pÌe%k�p&e>f�g�k&wqu4g Ç e Ç yZwqÈÉÐÎg Ï pÌg�×%Ñ�g Ç wqÈ�r
Ð;ÈÉhàv4ÐÎgcyh0g Ç w�r>w�ÈÎe Ç È�p�Ð�r
k�Ô�g�kDw�u�r Ç n�m%ë4Þì g�r�ÐÉpqe v�kqg�pÌg Ç w"w�u4g Ï ktr>Óíw�e
Óær ÓîÑ4ÒcÒ�Õ�hàg�wqu�e Ï e�ÐÉe�Ô�Õ�wqeàe�v9w�ÈÎhàÈÉÒcg�w�u4g�wqÈÉÐÎg�pqÈÎÒ�g�r Ç�ÏË#gYÈÉÐÎÐÉÑ�pÌwqktr>w�gYÈéwjÑ�pÌÈ Ç ÔQk�g�r
Ðæhàg�r�pqÑ4kqg�hàg Ç w�p�Óîe%k�wqu4gas�e�hàh Ñ Ç È�scr>w�ÈÎe Ç s�e%pÌwjr Ç�Ï w�u4gg�â9g�scÑ9wqÈÉe Ç w�ÈÎhàg%Þ Æ�Ç v�r
kqwqÈ�s�Ñ�ÐÉr�k�ÊæË&g^e%i�pÌg�kqf%gYwqu�r>w0wqu4g�hàe Ï gcÐ"e
Ó-sce�hàhjÑ Ç ÈÉs�r>wqÈÉe ÇÐÉr
wqg Ç s�ÈÉg�p"e>f�g�k�r0ïNÕLk�È Ç g�w Ç gcwãË#e%kqáYÈ�p Ç e�w-r�p"pÌÈÉhàv4ÐÉg�r�p"È�p�Ñ�pqÑ�r
ÐÉÐÎÕ^kqg�v�e%kÌw�g Ï Þì gàr
v4v�ÐÎÕ�wqu�ÈÉp�pqe�ÐÉÑ9wqÈÉe Ç wqe+pãw�Ñ Ï Õ+wqu�g0ð®Õ%r
v�Ñ Ç e>f�g�â9v�e Ç g Ç wtp�e�Ó´wqu�g0ñ�gck�h0ÈÎy�òær�pÌw�r>yó Ð�r
h¶ØôñGò ó Ýästu�r�È Ç r Ç�Ï È Ç v�r�kÌw�ÈÉscÑ4Ð�r
k;w�u4g Ï gcv�g Ç�Ï g Ç s�g#e
Ó9w�u4gDhYr>â9ÈÉhjÑ4hõð®Õ%r
v�Ñ Ç e>fg�â9v�e Ç g Ç wtp�r�p�r ÓîÑ Ç s�wqÈÉe Ç e
Ó�wqu4g�ÐÉg Ç Ô
wqu�e
Ó�wqu�g�stu�r
È Ç Þ

öQ÷Lø;ùjú Ã>ûSÁ%ü�ý ÈÉgcktr
ktstu4È�scr
Ð�w�ÈÎÐÉÈ Ç Ô�Ê9k�g Ï Ñ Ç�Ï r Ç w�w�r%pÌá9p�Ê{v�r
ktr
ÐÉÐÎg�ÐÎÈ�pqh�Ê4p�scr�ÐÉr�i4ÈÉÐÎÈÎwãÕ�Ê4s�r�stu4g�e�v9w�ÈÎhàÈÉÒ�r
wqÈÉe Ç Ê4ÐÉe9scr�ÐÎÈÎwãÕ�Ê{w�ÈÎÐÉg�ppqu�r�v�g%Ê4s�e�hàh Ñ Ç È�scr>w�ÈÎe Ç e>f%gck�u4g�r Ï Ê{u4g�w�gck�e�Ô%g Ç g�e�Ñ�p&k�g�p�pÌe%Ñ4k�scg�Ê Ï Õ Ç r
hàÈ�scr�ÐäpÌÕ9pÌwqgch«wqu4g�e�k�Õ�Ê4ñ4g�kqhàÈÎyÚòær%pãwtr>y ó Ð�r
hstu�r
È Ç Ê4ð®Õ%r
v�Ñ Ç e>fYÈ Ç pãwtr
i4ÈÉÐÉÈéwãÕ^r Ç r
ÐÉÕ9pÌÈ�p�ÊLv�u�r�pqg�pÌv�r�s�g�v4k�e�v�gckqwqÈÉg�p�Þ

þ²ÿ÷ Á���� ÿ÷
dVe�Ñ�p�v�k��g�pÌg Ç wqe Ç p Ï r Ç p�s�gàktr
v4v�e�kqw�Ñ Ç gYpÌe%ÐÎÑ9w�ÈÎe Ç��raÐÉraÓîe%ÈÉp�pqÈÎhàv4ÐÉgàg�w�g�Í�scr%s�g �r�ÐÉrv�r
ktr
ÐÉÐ��gcÐÉÈÉp�r>w�ÈÎe Ç�Ï
	 Ñ Ç v4k�e�Ô�ktr
hàhàg Ï
	 È Ç w��g�Ô�ktr>w�ÈÎe Ç Ï
	 �g�×%Ñ�r>wqÈÉe Ç p Ï ÈéÖ��gck�g Ç w�ÈÎg�ÐÎÐÉg�pàe%k Ï ÈÎyÇ r
ÈÉkqg�paØÚÙ�Û�Ü&Ý�Þæð®rNwqg�stu Ç È�×%Ñ�gaÑ9w�ÈÎÐÉÈ�p��g�g^g�pãwài�r�p��g�g^pÌÑ�k0Ð�rNh�gcwqu4e Ï g Ï g�v�r2f>r
Ô%g^×LÑ4Èv�g�kqhàg�w Ï gaÓôr2f�e%kqÈ�pqgckjÐ�r ÐÎe9s�r
ÐÉÈéw��g �r?ÐÉr Óîe�È�p0wqg�hàv�e%kqg�ÐÎÐÉgagcw�pÌv�r
wqÈ�r
ÐÉg Ï g�pàr�s�s �g�p r�Ñ9âÏ e Ç4Ç �gcg�pcÞ��#g�wqwqgYÈÉhàv4Ð��gchàg Ç w�r
wqÈÉe Ç Ê±w�g�pÌw��g�gYpÌÑ4k�Ñ Ç gYv4ÈÉÐÎg Ï g^l%êav4kqe9scg�p�pÌg�Ñ4k�p�v�gck�hàg�wÑ Ç g�g�â��g�s�Ñ9w�ÈÎe Ç v4ÐÉÑ�p Ï g0n�m�ëjÓîe�È�p&v4ÐÉÑ�p"k�r�v4È Ï g�×LÑ4g�ÐÉg�v�kqe%Ô�ktr
hàhàg�p��g�×LÑ4g Ç w�ÈÎg�Ð�È Ç ÈÎwqÈ�r
ÐZÞ�#g�wÌw�g�pÌe%ÐÎÑ4wqÈÉe Ç g�pÌw-r
v4v4ÐÉÈ�×%Ñ��gcg �r0Ð 	 �g�w�Ñ Ï g Ï g�p"g�â9v�e%p�r Ç w�p Ï g�ð®Õ%r�v4Ñ Ç e>f Ï g�Ð�ràstu�r�� � Ç gÏ g�ñ4gck�hàÈéy�òær�pÌw�r
y ó ÐÉr�h¶g Ç Óîe Ç s�wqÈÉe ÇQÏ g�Ð�r0ÐÎe Ç Ô�g�Ñ4k Ï g�ÐÉràstu�r�� � Ç g�Þ� ú Â�Á���Å�� ÿ÷ Á�ü òær2f>r
Ô�g%Ê�w��r�stu4g�p"kqg Ï e Ç�Ï r Ç wqg�pcÊ{v�r�k�r�ÐÎÐ��g�ÐÎÈ�pÌhàg%ÊLe%v9wqÈÉhàÈÉp�r>w�ÈÎe Ç�Ï g�scr�stu�g�Ê{ÐÎe9s�r
ÐÉÈéw��g Ï g�p�r%scs �g�p&h��gchàe�ÈÉk�g�ÊÓîe%kqhàg Ï g�w�Ñ4ÈÎÐÉg�p�Ê9w�u��gce%kqÈÉg Ï g�p�pqÕ9pãw �gchàg�p Ï Õ Ç r�hàÈÉ×LÑ4g�pcÊ�stu�r�� � Ç g Ï
	 eLpqscÈÎÐ�r>w�gcÑ4ktp Ï g�ñ4g�kqhàÈÎyÚòær%pãwqy ó ÐÉr�h+Ê�� Ç r
ÐÉÕ9pÌgÏ
	 È Ç pÌw�r�i4ÈÉÐÎÈÎw��g Ï g�ð®Õ%r�v4Ñ Ç e>f±Ê{v4k�e�v4k�È��g�w��g�p Ï g�Ð 	 g�pqv�r�scg Ï g�p"v4u�r�pqg�p�Þ
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ß"u4g#Ô�e%r�Ð�e�Ó9wqu4È�p®v�r
v�gck�ÈÉp®wqe�v4kqg�pÌg Ç wSrVv4ktr�s�wqÈ�scr�Ð�ÈÉh0v�ÐÎg�h0g Ç w�r>w�ÈÎe Ç e
Ó9w�ÈÎÐÉÈ Ç Ô-hàg�w�u4e Ï pSwqe-r-kqg�r
ÐÎyZÐÉÈÎÓîg´v4k�e�i4ÐÉgch+Ê Ç r
hàg�ÐÎÕwqu�gVpãw�Ñ Ï Õje�Ó±ð®Õ%r�v4Ñ Ç e>f�gcâ{v�e Ç g Ç w�pæe�Ó�w�u4gVñ4g�kqhàÈÎyÚòær%pãwtr>y ó Ð�r
h«ØôñGò ó ÝGstu�r�È Ç ÞGß"u4È�p´r
kqwqÈ�s�ÐÉg�scr Ç i�g-s�e Ç pqÈ Ï g�kqg Ï Óîk�e�hwãË&eàr Ç Ô�ÐÉg�p10ær0v4u{Õ{pqÈ�scr
Ðär Ç�Ï r0sce�hàv4Ñ9wtr>w�ÈÎe Ç r
Ð;v�e�È Ç wVe
ÓSf{ÈÉgcË�Þ2´ø Ä�34��5 ú76 Å%Ä��ôÅ8���JÄ9Â19 ú 5;: ú Ã]Â�< ÷>=S÷ Ã��?9@�BA�Ä4ÁcÂ�Ä7�BCD�ôÄE� FG<�Ä�9H5 ì Èéw�u4e�Ñ4waÑ Ç�Ï gck�g�pÌwqÈÉhàr
wqÈ Ç Ô*w�u4g Ç Ñ4hàgck�e�Ñ�pg�â9v�gck�ÈÎhàg Ç wtr
Ð�r Ç�Ï w�u4gce%kqgcwqÈ�scr
Ð�sce Ç wqk�ÈÎi�Ñ9wqÈÉe Ç p�ÊDÈÎwYÈÉpàÈÉhàv�e%kÌwtr Ç wàwqe kqg�scr�ÐÎÐ&wqu�gQÈÎhàv�e�kqw�r Ç s�g�e
Ó�sce�hàv4Ñ9w�gcktp0È Ç wqu�gÏ g�f�gcÐÉe�v�h0g Ç w-e
ÓGwqu�g Ï Õ Ç r�h0È�scr�ÐSpqÕ9pãw�gch wqu4g�e�k�Õ�ÞVß"u4g�v�ÈÎe Ç4Ç gck�k�È Ç ÔYË&e�k�áJIÎn1K�L�i{Õ+ñ4gck�hàÈJÊ±òær�pÌw�ràr Ç�ÏNó Ð�r
h È Ç ðäeLp�VÐ�r
hàeLpGe Ç wqu4g�M�ktpÌwæsce�hàv4Ñ9w�gck�Ê>wqu�gVïNr Ç È�r�s�Ê
u�r%pGÐÎg Ï w�e�wqu4g Ç g�Ë(sce Ç scgcv9w´e�Ó�pqe�ÐÉÈéw�e Ç!N wqu4g�Õjs�e%kqk�g�pqv�e Ç�Ï w�e�ÐÎe9s�r
ÐÉÈÎÒ�g ÏË"r2f�g�p´Ë�Èéw�uYwqu4g�r�pÌwqe Ç ÈÉpqu4È Ç Ô�v4k�e�v�gckqwãÕ�w�e sce�ÐÉÐÎÈ Ï gVË�ÈÎwquae
wqu�gck#pqe�ÐÉÈÎw�r
k�ÕjË"r2f�g�pæk�gchYr
È Ç È Ç Ô�Ñ Ç stu�r Ç Ô%g Ï ÞGß"Ë#e Ï g�s�r Ï g�pÐ�r>wqg�k�ÊSðäe�k�g Ç Ò k�g�r�ÐÎÈÉÒcg Ï IÎn�ë�Læw�u4g�stu�r
e�wqÈ�sji�gcu�r2fLÈÉe�k�e
Ó"u4È�p�r>w�h0eLpÌv�u4gck�ÈÉs�r
Ð�hàe Ï gcÐGwqu�r Ç á9p�wqe+u4È�p�s�e%hàv4Ñ9wqg�k�ÊSr
Ô%r�È Ç 0wqu�ÈÉp�ÐÉg�r Ï w�eàwqu4g�pqe
y�scr�ÐÎÐÉg Ï�O i4Ñ4wÌwqg�kQP�Õ�g�Ö±g�s�wBR4Þ´ß"u�g�pqg�r�kqg�w�u4g�wãË#eSM�ktpÌw"gcâ4r
hàv4ÐÉg�p"e
ÓGhYr Ç Õ�e�wqu4g�k�p�Þñ4e%ÐÎÐÉe>Ë�È Ç Ô�wqu�g�pqg�pqgchàÈ Ç r
Ð�Ë#e%kqá9p�Ê�hYr Ç Õ0wqu�gce�k�g�w�ÈÉs�r
Ð±r Ç�Ï^Ç Ñ4hàgck�ÈÉs�r
Ð�pÌwqÑ Ï ÈÎg�p&u�r2f�g�i�g�g ÇaÏ gcf�e�wqg Ï wqejwqu4g�stu�r
ktr�s�ywqg�kqÈÉÒ�r
wqÈÉe Ç e�Ó�stu�r�e%p#È Ç u4ÈÉÔ�u9y Ï ÈÉh0g Ç pqÈÎe Ç r
Ð Ï Õ Ç r
hàÈ�scr�Ð±pqÕ9pãw�gchYp�ÞGd-gcf%gckqwqu4g�ÐÎg�pqp�ÊLpqgcf%gcktr
Ð�ÓîÑ Ç�Ï r�hàg Ç w�r�Ð�È�p�pÌÑ4g�p"r
k�g Ç e�wÑ Ç�Ï gcktpãw�eLe Ï Þ Æ�Ç v�r�kÌw�ÈÉscÑ4ÐÉr�k�Ê®wqu4gakqg�ÐÉr
wqÈÉe Ç i�g�wãË&gcg Ç ð®Õ%r
v�Ñ Ç e>f È Ç pÌw�r�i4ÈÎÐÉÈÎwãÕ?r Ç r
ÐÉÕ{pqÈ�p�r Ç�Ï v�u�r�pqg�pÌv�r�s�gYv�kqe%v�g�kÌw�ÈÎg�pÐÉÈÎá%g Ï ÈéÖ±Ñ�pqÈÎe Ç e
Ó"e�k�i4ÈÎw�p�Ê®k�gcÐ�r>â4r>w�ÈÎe Ç w�eQg�×LÑ4ÈÉÐÎÈÉi4k�ÈÎÑ4h pãwtr>w�g�p�Ê�pqv�r>w�ÈÉr�Ð Ï g�f�gcÐÉe�v�h0g Ç w�e�Ó�È Ç pÌw�r�i4ÈÉÐÎÈÎwqÈÉg�p�k�gchYr�È Ç p�w�eNi�gs�Ð�r
k�ÈTM�g Ï ÞÆ�Ç wqu4È�pæv�r�v�g�k´Ë&g&v�kqg�pÌg Ç wDr Ç Ñ4hàgck�È�scr
Ð4pÌwqÑ Ï Õjw�e�s�e%h0v�Ñ9wqg"w�u4gVðäÕLr
v4Ñ Ç e>f�g�â9v�e Ç g Ç wtpæe
Ó�wqu4gVñ�gck�hàÈéy�òær�pÌw�r
y ó ÐÉr�hØôñGò ó ÝVstu�r
È Ç Þ&ß"u�g ñGò ó hàe Ï g�Ð®u�r%p�v4Ð�r2Õ�g Ï Óîe%k Ï Õ Ç r�h0È�scr�Ð®pqÕ{pÌwqg�h w�u4gce%kqÕ+rYpqÈÎhàÈÉÐÉr�k-k�e�ÐÉg�wqeYw�u4g Æ pqÈ Ç Ô^h0e Ï g�Ð®È ÇpÌw�r>w�ÈÉpÌwqÈ�scr�Ð4hàg�stu�r Ç È�scp�Þ�ð®g�wDÑ�p!UãÑ�pÌw#×LÑ4e
w�g-pÌe%hàg�hàrVUãe�k´pÌwqÑ Ï ÈÎg�pDr Ç�ÏYÏ ÈÉp�s�e>f%gck�ÈÎg�p�h0e�wqÈÉf>r>wqg Ï i{Õjw�u4g-ñGò ó]Ç Ñ4hàg�kqÈ�scr�Ðg�â9v�gck�ÈÎhàg Ç w�0äw�u4g�È Ç w�kqe Ï Ñ�s�wqÈÉe Ç e
Ó�wqu4gVsce Ç scgcv9wæe�Ó±pqe�ÐÉÈéw�e Ç Ê
wqu4g�v4k�g Ï ÈÉs�wqÈÉe Ç e
Ó�wqu4g"w�k�r Ç pÌÈÎwqÈÉe Ç wqe�Ð�r
k�Ô�gcyÚp�scr�ÐÎg&stu�r
eLpSi{Õwqu�g k�g�pqe Ç r Ç s�g�e>f%gck�ÐÉr�vNs�k�Èéw�gck�ÈÎe Ç Ê�wqu4g0Ñ�pqgje
ÓXWY��ï�v�gckqwqÑ4k�i�r
wqÈÉe Ç w�u4gce%kqÕ+r Ç�Ï dVgcá{u4e%kqeLpÌu�gcf+pãwtr
i4ÈÉÐÎÈÎwãÕ+g�pÌwqÈÉhYr>wqg�pcÊwqu�g Ç Ñ�h0g�kqÈ�scr�Ð Ï g�w�g�s�wqÈÉe Ç e
Ó�wqu4g�pÌwqk�e Ç ÔàpÌwqe9stu�r�pÌwqÈ�s�ÈÎwãÕYw�u4kqg�pÌu�e�Ð Ï ØJpÌg�g o g�ÓãÞ�I l
m�LäÓîe�kVr0k�gcf{ÈÎg�Ë-Ý�ÞZ g�pqÈ Ï g�p�Ê%w�u4gck�g�r
k�g-f�g�kqÕ0Óîg�Ë g�â4r�h0v�ÐÎg�pDe�Ó�r Ç r
ÐÉÕ%w�ÈÉs�r
Ð±scr�ÐÉscÑ4ÐÉr
wqÈÉe Ç p#e
Ó®wqu4g�ðäÕLr
v4Ñ Ç e>fàg�â9v�e Ç g Ç wtp#È Ç w�u4g�stu�r
e�wqÈ�ss�e%hàv�e Ç g Ç w�s�e�k�k�g�pqv�e Ç�Ï È Ç Ôàwqe�g Ç g�kqÔ%Õ+g�×LÑ4ÈÉv�r
kqwqÈÎwqÈÉe Ç r Ç�Ï w�u�r>w 	 p�Ë�u{ÕQÈéw�È�p�f%gck�ÕaÈÉhàv�e%kÌwtr Ç w�wqe�u�r2f�g�k�gcÐÉÈ�r
i4ÐÉg r Ç�ÏÓôr�pÌw�r
ÐÉÔ�e%kqÈÎwqu4h w�e�hàg�r�pqÑ4kqgjwqu4g�h Ç Ñ4hàgck�È�scr
ÐÉÐÉÕ�Þjß"u4È�p�È�p-w�u4gàhYr
È Ç Ô%e%r
Ð�e
Ó#wqu4È�p�v�r�v�g�k�Ë�u�gck�g Ë&g ÈÉhàv4ÐÉgchàg Ç w�wqu�gÈ Ï g�r0e
Ó�wqÈÉÐÉÈ Ç Ôàw�e0wqu4È�p"wãÕ{v4È�scr
Ð;v�kqe%i4ÐÎg�h«e
Ó Ï Õ Ç r�h0È�scr�ÐäpÌÕ9pÌwqg�h¶wqu4g�e�k�Õ�Þ[ 9H�\9\5%]*Â�< ÷ 9îÂ ÷ Ã2Ä4Â19 ú 5 Á13GÄ4Å ÷ ß"u4g i�r�pqÈÉs�È Ï g�r�e
Óæw�ÈÎÐÉÈ Ç Ô�Ê;r
Ð�pqeYá Ç e>Ë Ç r�p-ÐÎe{e�v i4ÐÎe9stá{È Ç Ô�Ê�ÈÉp-wqe^Ô�k�e�Ñ4vQg�ÐÎg�h0g Ç w�r
Ðs�e%hàv4Ñ9w�r
wqÈÉe Ç v�e%È Ç w�p�È Ç wqeawqÈÉÐÎg�p�wqu�r
w�Ë�ÈÉÐÎÐæi�g0fLÈÉgcË&g Ï r�p�s�e%hàv4Ñ9w�r
wqÈÉe Ç r�ÐSÑ Ç ÈéwtpcÞ ý g Ç s�g%Ê±wqu4g+^`_�aSa/b�ced\^`f�ghd\_�c�wqÈÉhàgØîË�u�ÈÉstu ÈÉp0Ñ�pqÑ�r�ÐÎÐÉÕ*v4k�e�v�e�kqwqÈÉe Ç r�ÐDw�e w�u4gQpÌÑ4kqÓôr�scg^e�Ó-wqu�g^w�ÈÎÐÉg�Ý Ï g�s�k�g�r%pÌg�p�Ë�u4ÈÉÐÎg�w�u4g?^B_Vajikb�glfVgHd\_Vc wqÈÉh0g*ØôË�u4ÈÉstu(ÈÉpv4k�e�v�e�kqwqÈÉe Ç r�ÐDw�e wqu4gQf%e�ÐÉÑ4hàgae�Ó-wqu�g+wqÈÉÐÎg2Ý0È Ç sckqg�r�pqg�p�Þ(ß"ÈÉÐÎÈ Ç Ô�È�pYr
Ð�pÌe�r Ë�È Ï g�ÐÎÕ(Ñ�pÌg Ï w�g�stu Ç ÈÉ×LÑ4g�wqe�È Ç s�k�g�r%pÌgawqu�gÔ�ktr Ç Ñ4Ð�r
k�ÈÎwãÕ e
Ó-sce�hàv4Ñ9wtr>w�ÈÎe Ç p r Ç�Ï w�u4g^ÐÉe9scr�ÐÎÈÎwãÕ�e
Ó Ï r
w�r kqgcÓîgck�g Ç scg�p�Þ?ß"u4gav4kqe%Ô�ktr
h wqu�r
w0Ë&gar�ÈÎh w�e v�r�k�r�ÐÎÐÉgcÐÉÈÎÒ�gi�gcÐÉe Ç ÔLp�w�e r(s�Ð�r�p�p^e�Ó r
ÐÉÔ�e%kqÈÎwqu4hYp�wqu�r
w�u�r%p�i�g�g Ç gcâ{wqg Ç pÌÈÉf�g�ÐÎÕ]pÌwqÑ Ï ÈÉg Ï Ê Ç r�h0g�ÐÎÕnm9Ñ�scscg�p�pÌÈÉf�g*Ù�f�gck o gcÐ�r>â4r
wqÈÉe Çhàg�w�u4e Ï pVØHm�Ù o ÝGe�ko�-Ðéw�gck Ç r>w�gVÛ-ÈÉk�g�s�w�ÈÎe Ç Æ hàv4ÐÉÈ�s�ÈÎw�Ø\��Û Æ ÝGÈ Ç wqg�Ô�ktr>wqÈÉe Ç ÞSïNr Ç Õ Ï ÈéÖ±gck�g Ç w�ÈÉr�Ð4g�×LÑ�r
wqÈÉe Ç pær�kqg"g�â9v4k�g�p�pqg ÏÈ Ç ÈÉhàv4ÐÎÈ�s�ÈÎw"Óîe�k�h r Ç�Ï r ÐÉr�kqÔ%g-v�r�kÌw�e
Ó®wqu4g�ÐÉÈéw�gcktr>wqÑ�kqg�ÈÉp&Óîe9scÑ�pÌg Ï e Ç r%stu4ÈÎg�f{È Ç Ô v�r
ktr
ÐÉÐÉgcÐÉÈÉpqh¶r�s�k�e%p�pDwqu4g�hàg�w�u4e Ï r Ç�Ïe Ç wqu4gàk�g�pqg�r�k�stuQe�Ó#pãwtr
i4ÐÉg0È Ç wqg�Ô�ktr>w�ÈÎe Ç pqstu�gchàg�p�i�r�pqg Ï e Ç Ï ÈÎk�g�s�wqÈÉe Ç pÌv4ÐÉÈÎwÌwqÈ Ç Ôawqe+r�stu4ÈÉgcf%gjv�r�k�r�ÐÎÐÉgcÐÉÈ�pÌh r�sckqeLpqp-wqu�gpqÕ{pÌwqg�h+Þ ý e>Ë&gcf%gck�ÊDw�u4gNïNs�ð®r�stu�ÐÉr Ç yl�&w�gcÐ�r 	 pàÈ Ç w�gcÔ�ktr>w�ÈÎe Ç p�stu4g�h0gQË�u�ÈÉstu]Ë&gNs�e Ç pÌÈ Ï g�kYu4gck�gQÈÉp^g�â9v4ÐÉÈÉscÈéw^r Ç�Ï wqu�gv4k�e�i4ÐÉgch È�p�gch i�r
k�k�r%pqpqÈ Ç Ô�ÐÉÕav�r
ktr
ÐÉÐÎg�Ð�r%s�k�e%p�pVw�u4gYpÌv�r%s�g%Þ óVÇ Óîe%kÌw�Ñ Ç r>w�gcÐÉÕ�Ê;w�e^w�u4gài�g�pãw�e�Ó#e�Ñ�k�á Ç e>Ë�ÐÉg Ï Ô%g�Ê±g�â9È�pãw�È Ç ÔÈÉh0v�ÐÎg�h0g Ç w�r>w�ÈÎe Ç p0v�g�kÌÓîe%kqh v�r
kqwqÈÎwqÈÉe Ç È Ç Ô?r%s�k�e%p�p�w�u4gQpÌv�r%s�g Ï ÈÉkqg�s�wqÈÉe Ç i4Ñ9w Ç e
wYr�sckqeLpqpjwqu�g^w�ÈÎhàg Ï ÈÉkqg�s�wqÈÉe Ç ÞAß"u4ÈÉpÐÉg�r Ï p�wqe�wqu4g0pÌe%ÐÎÑ9w�ÈÎe Ç v4k�g�pqg Ç wqg Ï È Ç ñ�ÈÉÔ�Ñ4k�g�z�Ë�u�gck�gjpÌv�r�s�gjÐÎe9scr�ÐÎÈÎwãÕ�ÈÉp-g Ç u�r Ç s�g Ï i4Ñ9w�wqÈÉhàgjÐÉe{s�r
ÐÉÈéwãÕ�È�p Ç e�w10�scr%stu4gk�gcÑ�pqg-È�p Ç e
w&ÓîÑ4ÐÉÐÎÕ^e�v9w�ÈÎhàÈÉÒcg Ï ÞGd-gcf%gckqwqu4g�ÐÎg�pqp�Ê{g�â9ÈÉpÌwqÈ Ç Ô0ÐÎÈÎwqg�k�r
wqÑ4k�g-e Ç w�ÈÎÐÉÈ Ç ÔpIén
Ê;n2ê{ÊEqLÊ9z4Ê4ë9Ê�l�r�L;v4k�e>fLÈ Ï g�p#r0pÌe%ÐÎÑ4wqÈÉe Çwqe�wqu4È�p+pÌÈÉhàv4ÐÉg v4k�e�i4ÐÉgch-0*r Ï ÈÉr�h0e Ç�Ï y�pÌu�r
v�g Ï i4ÐÉe9stá{È Ç Ô(r�p�ÈÉÐÉÐÎÑ�pÌwqktr>w�g Ï È Ç ñ�ÈÉÔ�Ñ4k�g?ê4Þ=ß"u4g?hYr
È Ç Ï ktr2Ë�i�r�stá(e
Ówqu�ÈÉp pÌe%ÐÎÑ9w�ÈÎe Ç ÈÉp�wqu4g�s�e%h0v�ÐÎgcâ{ÈÎwãÕ e�Ó�ÈéwtpjÈÉhàv4ÐÎg�hàg Ç w�r
wqÈÉe Ç Þ Æ�Ç w�u4g^s�e Ç s�g�k Ç e�Ó"e%Ñ4k pÌwqÑ Ï Õ�Ê�wqu�gck�g�ÈÉp r Ç r Ï4Ï ÈÎwqÈÉe Ç r�ÐÏ ÈÎÍ�s�Ñ4ÐÎwãÕk0Sw�u4gVv4k�g�pqg Ç s�gVe�Ó±u�ÈÎÔ%uàÓîkqg�×%Ñ�g Ç scÕ0pqÕ Ç stu4k�e Ç ÈÉÒ�r
wqÈÉe Ç i�r
k�kqÈÉgcktpVØJpÌg�gsm{g�s�wqÈÉe Ç è�ÞÎn2Ý�Þ ý g Ç s�g�scÐÉr%pqpqÈ�scr
Ð�h0gcwqu4e Ï ppqu4e�Ñ4Ð Ï i�g�r Ï r
v9w�g Ï Ñ�pqÈ Ç Ô+u4ÈÉgcktr
ktstu4È�scr�Ð®w�ÈÎÐÉÈ Ç ÔE0�wqu4È�p�pqe�ÐÉÑ9wqÈÉe Ç È�p�ÈÎÐÉÐÎÑ�pãw�k�r
wqg Ï È Ç ñ�ÈÉÔ�Ñ4k�gYë4Þ ì gYv4k�g�pqg Ç w�r+pÌe%ÐÎÑ4wqÈÉe ÇË�u4È�stu+ÈÉpVpqÈÉh0v�ÐÎg�k"wqeYÈÉh0v�ÐÎg�h0g Ç w-Õ�gcw-pãw�ÈÎÐÉÐäf�g�kqÕ^g�Í�s�ÈÉg Ç w10æË&g�Ñ�pqg�kqg Ï Ñ Ç�Ï r Ç wVs�e�hàv4Ñ4w�r>w�ÈÎe Ç r
Ðäw�r�pqá9p�Øôpqgcg�ñ�ÈÉÔ�Ñ4k�gYK%Ý�Þß"u4È�p�pqe�ÐÉÑ9wqÈÉe Ç ÈÉpàv�r
kqwqÈ�s�Ñ4Ð�r
k�ÐÎÕ(r Ï r�v9wqg Ï w�e gcâ9v4ÐÎÈ�s�ÈÎw�È Ç w�gcÔ%k�r
wqÈÉe Ç pqstu4g�hàg�p�ÊDi4Ñ9w^s�r Ç r
Ð�pqe?i�gNr
v4v�ÐÎÈÉg Ï wqe�Ô%g Ç g�k�r�ÐhjÑ�Ðéw�È Ï ÈÉhàg Ç pqÈÉe Ç r�Ð%m�Ù o v4k�e�Ô%k�r�hYp�Ë�Èéw�uQÐÎe9s�r
Ð Ï gcv�g Ç�Ï g Ç s�g�p ØôÐÎÈÉá�gju4g�r
w-v4k�e�v�r�Ô%r>w�ÈÎe Ç e%k-hàe�ÐÉg�scÑ4Ð�r
k Ï Õ Ç r�hàÈÉs�p�Ý�Ê�È Çr Ï�Ï Èéw�ÈÎe Ç w�eYhYr Ç Õ�ÈÉhàr�Ô�g�v4k�e9s�g�p�pqÈ Ç Ôàr
ÐÉÔ�e%kqÈÎwqu�hàp�Þ�VÐ�pqe�Ê{r
Ñ9w�e�hYr>w�ÈÉs-v�r
kqwqÈÎwqÈÉe Ç È Ç Ô ÈÉp&s�e%h0v�ÐÎgcâYpqÈ Ç s�g�Èéw�pÌu�e�Ñ4Ð Ï w�r�á�g�È Ç wqe0r�s�s�e�Ñ Ç w&i�e�wqu^wqu4g�f�e�ÐÉÑ4hàg�r Ç�Ï Óîk�g�×LÑ4g Ç s�Õe
ÓVsce�hàhjÑ Ç ÈÉs�r>wqÈÉe Ç pcÊSÈ Ç r Ï4Ï ÈÎwqÈÉe Ç wqe Ï r>w�r+k�gcÑ�pÌg%Ê�sce Ï g^s�e%h0v�ÐÎgcâ{ÈÎwãÕ�ÊSg�wts
Þ Æ�Ç wqu4È�pjr�kÌw�ÈÉscÐÎgYË&gYÔ�ÈÉf�gàw�u4g Ï ktr>Óíw e
Ó�r

n



ÓîÑ4Ò�ÒcÕ0h0gcwqu4e Ï e%ÐÎe%Ô�Õ Ï g�sce�hàv�e%pqg Ï È Ç w�e Ï ÈÎÖ�g�kqg Ç w&pÌÑ�s�s�g�pqpqÈÎf%g�v4u�r%pÌg�pcÊ{pÌe%kÌw�g Ï È Ç�Ï g�sckqg�r�pqÈ Ç Ô�ÈÉhàv�e%kÌwtr Ç scgVe�k Ï g�k�Þ�ß"u4ÈÉphàg�w�u4e Ï e�ÐÉe�Ô%Õ È�p&ÈÎÐÉÐÎÑ�pãw�k�r
wqg Ï Ñ�pÌÈ Ç Ô e�Ñ4k#v4k�r%s�w�ÈÉs�r
Ð�e�v9w�ÈÎhàÈÉÒ�r>w�ÈÎe Ç v4k�e�i4ÐÉgch+ÞGñ�È Ç r�ÐÎÐÉÕ�Ê{Ë&g�r�kqgVÐÉg Ï wqejwqg�pÌwqÈ Ç Ô wqu4g�f>r
ÐÉÈ Ï yÈÎwãÕQe
ÓDÑ�pqÑ�r�Ð�r%pqpqÑ4hàv9wqÈÉe Ç p�hYr Ï g�Óîe%k�w�ÈÎÐÉÈ Ç Ôae%v9wqÈÉhàÈÎÒ�r>w�ÈÎe Ç pcÊ±ÐÉÈÎá%gjw�u4g Óîe�k�hjÑ4Ð�r
g Ñ�pÌg Ï w�eagcâ{v�kqg�pqp�s�e%h0v�Ñ9w�r
wqÈÉe Ç r Ç�Ïs�e%hàhjÑ Ç È�scr
wqÈÉe Ç wqÈÉhàg�p�Þ Æ�Ç v�r
kqwqÈ�s�Ñ�ÐÉr�k�ÊSË#g^scÐÉr�ÈÎh wqu�r>wjÐÉÈ Ç g�r
k s�e�hàh Ñ Ç È�scr>w�ÈÎe Ç hàe Ï gcÐ�p Ï g�pÌÈÉÔ Ç g Ï Óîe�k pqhYr
ÐÉÐéy�p�scr
ÐÉghàg�p�pqr�Ô�g�v�r%pqpqÈ Ç Ô�Ë�ÈÎwqu�v�gckqÓîg�s�wqÐÉÕàpqÕ Ç stu4k�e Ç ÈÉÒcg Ï s�e�hàh Ñ Ç È�scr>w�ÈÎe Ç p�I l8q�LZÊLi�g�s�e%h0g�pDpÌwqk�e Ç Ô%ÐÎÕ0È Ç s�e%kqk�g�s�w´Ë�u4g Ç sce�hàhjÑ4yÇ È�scr
wqÈÉe Ç p�r�kqg�v�gckqÓîe�k�h0g Ï r�hàe Ç Ô Ï r>wtr0i�r�pqg Ï s�e%h0v�Ñ9w�r
wqÈÉe Ç p�Þ

ß"u4È�p�k�gcv�e�kqw�ÈÉp Ï g�sce�hàv�eLpÌg Ï È Ç wqe+w�u4k�gcgYhYr�Uãe%k�v�r
kqw�p�Þaß"u�g�v4u{Õ9pÌÈ�scr�Ð´v4k�e�i4ÐÉgch ÈÉp�v�kqg�pÌg Ç w�g Ï È Ç òær
kqw�l4Þ�ß"u�gÇ Ñ4hàgck�ÈÉs�r
Ðähàgcwqu4e Ï e
Ó�wqÈÉÐÉÈ Ç Ôar Ç�Ï r
ÐÉÐäw�u4g Ï gcw�r�ÈÎÐ�pVr
k�g�v4k�g�pqg Ç wqg Ï È Ç òær
kqwVè4Þ"ß"u4g�k�g�pqÑ4Ðéwtp�e�i4w�r
È Ç g Ï e Ç wqu4gje�k�ÈÎÔ%È Ç r�Ðv4k�e�i4ÐÉgch r
k�g�g�hàv4u�r�pqÈÉÒcg Ï È Ç òær�kÌw"z�Þß"u4g Ç wqu�gàsce�hàv4Ñ9wtr>w�ÈÎe Ç r
ÐGv�r�kÌw�ÈÉp�e%kqÔLr Ç ÈÉÒcg Ï È Ç wqu4g Óîe�ÐÉÐÉe>Ë�È Ç Ô�Ë"r2Õt0Vwqu4gàs�e Ï g0ÈÉp�v�kqg�pÌg Ç w�g Ï È Ç m{g�s�wqÈÉe Ç è�ÞÎn%Ê±wqu4g ÇÈÎw�p0hàe Ï gcÐÉÈÉp�r>w�ÈÎe Ç È Ç w�e wtr�pqá�Ô�ktr
v4uAÈ�p0Ô�ÈÉf�g Ç È Ç m{g�s�wqÈÉe Ç è4Þ l9Þ*Û�ÈéÖ±gck�g Ç wàv�r
kqwqÈÎwqÈÉe Ç È Ç Ô�pÌe%ÐÎÑ4wqÈÉe Ç p0r
k�g Ï È�p�s�Ñ�p�pÌg Ï È Çm{g�s�wqÈÉe Ç è4Þ è4Ê%wqu4g ÇaÏ ÈÎÖ±gck�g Ç w"pÌwqg�v�pDwqe/M Ç�Ï e%v9wqÈÉhYr
Ð�v�r
ktr
hàgcwqgcktpDr�kqg Ï g�p�s�k�ÈÉi�g Ï È Ç m{g�s�wqÈÉe Ç è4Þ z�ÞGñSÈ Ç r�ÐÎÐÉÕ�Ê�m{g�s�wqÈÉe Ç è4Þ êv4k�e>f{È Ï g�p&v�g�kÌÓîe%kqhYr Ç s�g�kqg�pÌÑ�ÐéwtpcÊ{w�e�Ô�gcwqu4g�k�Ë�Èéw�uQr0pqu4e%kÌw Ï È�pqscÑ�p�pÌÈÉe Ç e Ç u4g�w�gck�e�Ô%g Ç g�e�Ñ�p&v4Ð�r>wqÓîe�k�hàp�Þu vxw-y{z|w#}�~%.�,����z-$'&S�|��y��
Æ�Ç wqu4g+Óîktr
hàgcË&e�k�á�e
Ó�e Ç gcy Ï ÈÉhàg Ç pqÈÉe Ç r�Ð&Ð�r>wqwqÈ�s�g�pcÊ"ðäÈÉf{ÈJÊ&òGe�ÐÉÈéw�È"r Ç�Ï o Ñ9Ö±e�I l%l�LVu�r2f�g+pqu4e>Ë Ç w�u�r>wàw�u4gNðäÕLr
v4Ñ Ç e>fg�â9v�e Ç g Ç w�p�r�kqgYe Ç ÐÎÕ ÓîÑ Ç s�wqÈÉe Ç p�e�Ó"wqu4g�g Ç gck�Ô�Õ Ï g Ç pqÈÎwãÕ?r Ç�Ï?Ç e
wje�Ó#w�u4g�ÐÉg Ç Ô�wqu*e
Ó&wqu�g^stu�r
È Ç Þ�ß"u4ÈÉp�hàrVUãe�k�k�g�pqÑ4ÐÎwË"r�p&kqg�s�g Ç w�ÐÎÕa×%Ñ�g�pÌwqÈÉe Ç g Ï i�g�s�r
Ñ�pqg�e
Ó�pqe�hàg�pqÈÎh Ñ4ÐÉr
wqÈÉe Ç p"k�g�pqÑ4ÐÎw�p&v4k�g�pqg Ç wqg Ï i{Õ�m9g�r
k�ÐÉg�p&g�w-r�ÐJÞ!I è�m�LÚÞ Æ wVË"r�p&u4e>Ë&gcf�g�kr f�g�kqÕ Ï ÈÎÍ�s�Ñ4ÐÎwYw�r%pÌá*w�e sce Ç M�kqh�e%kàÈ Ç M�kqh w�u4g+kqg�v�e%kÌw�g Ï ÐÎe%Ô%r�kqÈÎwqu4hàÈ�s Ï g�v�g Ç�Ï g Ç s�g%Ê#Ë�ÈÎwqu4e%Ñ9wYwqu�g�u�gcÐÉv(e�Ó�f�g�kqÕÓôr�pÌw0r�ÐÎÔ%e�k�Èéw�u4hYpcÞ+� Ç e
w�u4gck0ÈÉh0v�e�kqw�r Ç w ×LÑ4g�pÌwqÈÉe Ç*Ç e>Ë"r Ï r2Õ{p�ÈÉp�wqu4g�i�g�u�r2f{ÈÎe%k�e
Ó�w�u4g^Ð�r
k�Ô�g�pãw�hYr
â{ÈÉhYr
Ð"ðäÕLr
v4Ñ Ç e>fg�â9v�e Ç g Ç w�È Ç wqu�gjf�g�kqÕ�ÐÉe>Ëõg Ç g�kqÔ%ÕaÐÉÈÎhàÈÎw�Þ Æ�Ç w�u4ÈÉp�s�e%hàv4ÐÎgcwqg�ÐÎÕ+È Ç r�s�s�g�p�pqÈÎi4ÐÉgjk�gcÔ%ÈÎe Ç Ë�Èéw�u Ñ�pqÑ�r
ÐGr
ÐÉÔ�e%kqÈÎwqu�hàp�Ê�Ë�u4gck�gwqu�g stu�r�e
wqÈ�s�Ð�r2Õ�gcktpVr�kqg Ï È�pÌwqÈ Ç s�wtpcÊ�wqu4g0pÌv�gcg Ï e
ÓDsce Ç f�g�kqÔ%g Ç scg�w�e>Ë&r�k Ï g Ç gck�Ô�Õ�g�×LÑ4ÈÉv�r
kqwqÈÎwqÈÉe Ç Ë"r�p-pÌwqÑ Ï ÈÎg Ï Ê±pãwtr
kqwqÈ Ç ÔÓîk�e�h=v�r
kqwqÈ�s�Ñ4Ð�r
kDÈ Ç ÈÎwqÈ�r
Ð±s�e Ç�Ï ÈÎwqÈÉe Ç p�Þ ý e>Ë&gcf�g�k�Ê�wqu4È�p#g�×LÑ4ÈÉv�r
kqwqÈÎwqÈÉe Ç v4k�g Ï È�s�w�g Ï i{Õ0g�×LÑ4ÈÉÐÎÈÉi4k�ÈÎÑ�h¢pÌw�r
wqÈ�pãw�ÈÉs�r
Ð�h0g�stu�r Ç ÈÉs�pÈ�p�k�g�r�stu�g Ï f�gck�Õ?pqÐÉe>Ë�ÐÎÕ r Ç�Ï e Ç g Ç gcg Ï pjr�Ô%r
È Ç g�Í�s�ÈÉg Ç w�w�e{e�Ð�p�wqeQÔ%ÈÎf%g�r-M Ç r�ÐDr Ç pqË&gck�w�e+wqu4g^ñ�gck�hàÈéy�òær�pÌw�r
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