
S E M I N A I R E

Equations aux
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o�NPORK�N�]_K O"�(\rI6K YSÙ Wj`rLMNUL=[UVXVZQ�]cWjinWXN_b4` �4W�9 K_9��¦�Äé! �4[_YEl�LRI6K�©�N_Y6�m��NPY�«EY6WXY6d���N_Y4l�W~LMWZNPY�WX`�TGb6VXV~«EVXK�lz�A\�K$\�N_b6VjlVXWZ�PKyLRIE[UL ë Ä Õ�NPYpÙ \rI6K�Y ë Ä Õ�NPY	��9zñ�Y6TGN_ORLRb6YE[ULRK�VZQP�*[_V~LMI6N_b6dPI�� Wj`$Y6NPY��¤i=IE[UO=[_inLRK OMWj`mLMWXi_�/\�K�i�[UY6Y6N_L$bE`RKLRIEK�inVj[_`M`�Wji [_V/ORK"`�bEV~L=`rNUT b6Y6Wjacb6K�inNPYcLRWXYcb4[�LRWXN_Y��wN_Y�LRIEK$N_Y6K	I4[UYEl/�4ÕyWX`x[�l�N_b6fEVZK	OMK�[_VzORN(N_LJN_T�Ä Î ���}È ÂcÊ Ð [ §S� Ä ÕTGN_O¨�«>`�x�X§ Ä � è ý Ì ����� Ë �^� Â Ç Ð è þ Ì ���.� Â ÉE��IEK YEi K	\�K	i [_Y6Y6N_LJ[_h6h6VXQ�LRI6K���[_VXl6K OMN_Y�HJIEK N_OMK k ���Z��£^�|��LRIEK N_OMK k��QE9Z�P9 Q(�=9w´xY�LRI6K	N_LRI6K�OrIE[UYElz��\�K	IE[^]PK�TGNPO¨�ò>��x��£Ä Î È|�gÄ Î È ÌÆË Ç����(���}È ÂcÊ � Ä Ë ¥ Ò ä è ý Ì ����� Ë � ä ÎxÐ ä è þ Ì ���.� ä Î Ó Ö Õ6ÈI6K�YEinKz� Wj`	Y6N�\rI6K�ORK�`�LROMN_Y6dPVZQ.h4`�K�bEl�NU�¤inNPY(]_Kn�/�z[_YEl}\�K�i�[UYeY6N�kyN_OMK�bE`RKyLRI6K�b6YEWXacb6K�Y6K�`M`#LRIEK N_OMK k�`#TGNPO�`RK�inNPYElN_O=l�K�OªN_hAK O=[�LRNPOM` N_T/ORK"[UV6h6OMWXYEinWXhE[UV6LmQchAK�l�bEKrLRN�©�9P��K OMY6K Ow[_YEl��w9cqrN_f6fEWX[_Y6N��¹`RK K$�Z��£^�|�(HJI6K NPORK�k ��QE9 ¥49 ¶(�zLRN�l�K"l�bEi KLRI4[�L ë Ä Õ�NPYgÙÚ�ATGORNPk ë Ä Õ�N_Yv�r9#HJI6Wj`�VXK�[Pl6`�LRN�k�[_�_K�`RN_kyK�[_`M`�b6kyh�LMWZNPY.NUT�[_YE[UVXQcLRWjinWZLmQ�NPY Ì [_YEl Â Y6K�[_O� 
 �EWZY�N_O=l�K�O�LMN�[Uh6hEVZQ�LMI6K$v�NPVZkydPORK�Y�HJI6K�N_OMK k�9


mìZá3cXbAá3â �"�^�AjHó�j�î�âwu^á=áL�NGyâ��HpMu��_� 
 Fjá$¶�¨�§+�L�ª¨U§ny�§XF,§��/uU§Aã&� 
 �Äé! �$l'ât����o=â�átu��VFjá�x;{AF,§��	}�~7~Ð~t�sæt�zu�§2ã�¨�§Aâ�¨Ðx�Hp6â?xn¨�à,àZ¨�®_F,§���ß=¨�§2ãAF��VF¹¨�§6áÀxn¨�q#á ¨AG�â Ê�
 > ± ����^� ë Ä Ò � Ë Ý ý Ó è ¯ ë Ä Õg¨�§/
 ¯�� ��µ�P� ë Ä è ¯ ë Ä ÕS¨�§v� Ê�
 � ° � 
 u�§Aã Â u�§2ã Ì u�qRâSqRâ;u�à(uU§�u�àI{���F¹ß�F,§�u�§AâtFI�gpXo=¨Aq7p6¨"¨"ã�¨Ðx1� 
 �­0p6â § ë Ä Õ ô£õ ÙÚñ �G8R8�8:9X��£(�
Ü}K$`�IE[_VZVz`RK K#WXY��ª[UORLr¡�[UYENULRIEK Orb6Y6Wjacb6K YEK�`M`JORK"`�b6VZLrTGN_OJLMI6K	WXYEinNPk�WXY6d�`RN_VXb�LRWXN_YE`�9
·¸�_K�Q�WZYEd_OMK�l�WXK YcLrWX`rLRI6K#TGNPVZVXN�\rWZYEd�OMK�`Rb6VZL�WZY(]_NPVZ](WXY6d�LRI6K$·�ORNPYE`�s"[AömY�����N_O=l�K"`wLMI6K NPORK�k ��Àá3â9â�ã��^�^�Ajs÷ªjzî�â1u^á=áL�NGyâ1�spXu��0� 
 FjáÀ¶$¨�§+�L�w¨�§ny�§XF,§3����l�ân� ë á|u���Fjá�x;{AF,§3��}�~7~Ð~t�sæt�mu�§Aã	áL�Eß�p��HpMu���xn¨�qJá ¨AG�â Ê 
 > ± �ë Ä è ¯ ë Ä Õ ô£õò� Ê�
 � ° � 
 ñ �G8R8�8:9��UÕ(�­0p6â § ë Ä Õ ô£õ���ñ �G8R8�8:9������

���������|ø



HJI6K�`RK�acb6K�V6NUTALRI6Wj`ª\�N_OM��l�K"[UVj`ª\rW~LMI�LRI6K�hEORNPf6VZK�k NUT2LMI6KrKn��Wj`mLMK YEi KrNUT/`�bEi=I�`RN_VXb�LRWXN_Y4` ��LMIE[�L�WX`ªYENULwN_f(](WXN_bE` \rI6K�YLRIEK	ky[_Y6WZTGN_Vjl�Wj`JY6N_L�i [Ub4`R[_V�9*ÜSK	WXYcLROMN�l�bEinK#LMI6K	]_K"i:LMN_Or`�h4[_inKù � Ä 8 ë > Ì 
 Ò ± ¯ :;Ô ® � ± ²³ � Ó :�Á ë Ä ÕEÈ è ¯ ë > Ì 
 Ò ± ¯ :�Á ÎÝ � ± ²³ � Ó = È �G8R8�8:9��_�c�K Y4l�N�\�K"l�\rWZLRI�LMI6K	WZY4l�Kn«EYEW~LMK#TGN_OMk���� ë ��d_WX]_K�Y�f(Qg�¹8�8R8:9 Q(�J[UYEl�LRIEK$`�hE[PinK#NUT*LRIEK$[_l�kyWj`R`RWZfEVZK���[Ub4i=IcQ�lE[�LM[E�úí� Ä 8 � × È ¾ �?>�Ô ® � ± ²³ � ° Á ÎÝ � ± ²³ �L:	û ë > ù È�ü��¹Õ(� Ä � × È ¾ � = È �G8R8�8:9��U¶(�\rI6K�ORK�TGN_O¨å�> Ì ®rÒ ± ¯ :¢ý&þµ� ± ²³ � Ó �6\�K#h6b�L ÿ
� Ä ì åè ¯ å î ñ �G8R8�8:9���¥��� ��qLF¹¨AqLF,�2\rI6K�Y��·�Ä·! �Xú WX`�Y6NULx[_Y.v�WXVZfAK ORL�`RhE[PinK#TGN_O�LRI6K�Y6N_OMk¼N_T�Ô ® ° Á ÎÝ 9rHJI6K$h6OMK ](WXN_bE`�HJI6K NPORK�k [_`M`Rb6ORK"`LRI4[�LrLRIEK#T¹[UkyWZVXQ�N_T'k�[Uh4` ��� Ê ���Dü���Õc�?>Yú \ Ë+^ ü�� Ê ��>Yúgñ �G8R8�8:9��_¡c�Wj`�[�`�LROMN_Y6dPVZQyinNPYPLMWZY(b6NPbE`�d_OMN_b6h�N_T�VXWZY6K"[UOJN_hAK O=[�LMN_O=`wNPYwúg9ª8¤Y�LMI6KxTGN_VXVZN�\rWXY6d�h4[UORLM`�\�K�inNPYE`mLMORb4i:LJd_VXN_fE[_VA`RN_VXb�LRWXN_Y4`ë \rWZLRI ��� ë � Ä Õ�N_OD��� ë �$Þ Õ69yÜ}K�VZK L#NPh4K�Y}LRI6K�h6OMN_fEVZK�k NUT�LRI6K�K �(Wj`�LRK Y4inKyNUT�d_VXN_fE[_V `RN_VXb�LMWZNPYS\rWZLRIeY6K�dP[�LMWZ]PKK YEK OMd_Q_9

8¤º�9)¸D¹-%��m%��"@'<�*�</>��A>�*�>�%��8¤Y�LRI6Wj`�`RK�i:LMWZNPYz�6\�K#WZY(]_K"`mLMWZdc[�LMK�LMI6K	d_VXN_fE[_V/`�NPVZb�LMWZNPYE` ë >/ïS®ÑIÒ7Ó ��Ù ��fcQ�`�K�hE[UO=[�LMWZNPY�NUT*LRIEK	]^[_ORWj[UfEVZK Ê �ë � Ê È Ã � Ä û	� ¯ å2� Ã �=È �G8¤º�9Z���\rWZLRI�³`>�
¦[_YElzå�WX`r[�l6WX`�LROMWZfEb�LRWXN_Y�N_Y ± ²³ 9wHJI6K�Y ë WX`�`RN_VXb�LMWZNPY�N_TÁ ë Ä Õ�ÿ�õ ÙÚÈ �G8¤º�9 �c�W
�vå�>`Á ÎÑIÒ�Ó � ±ª²³ ��Wj`�`RN_VXb�LRWXN_Y�NUT'LRI6K	IEN_kyN_dPK Y6K�N_bE`�OMK�l�bEi K�l�\�[^]PKxK"acbE[�LMWZNPYz�
ï å Ð � Ì ³Ç Î è�ð å Ë ³ Î ì � Ë Ì ÎÇ Î�î å Ë Â å Ä Õ ô£õ ± ² ñ �G8¤º�9 ¶(�

��Q�LRI6Ky`�LM[UY4l6[UO=l�OMK�`Rb6V~L#NUT�K VXVZWXh�LRWji�ORK�d_b6Vj[UOMW~LmQP�+å�> ï ÎÑ�Ò7Ó � ±ª² ��[UYElvåv> Ì Õ TGNPO ä Ã ä VX[_ORdPK�K YEN_b6dPIz�/`�WXYEinK Ì [_YElÂ [_ORK�inNPYPLMWZY(b6NPbE`�[_YEl.i N_kyhE[_inLRVXQ�`�b6hEh4NPO�LMK�l/9y�G8¤º�9 ¶(�rWj`x`RWXk�WXVj[UOxLRN�LMI6Ky[_inNPbE`�LRWji$\J[^]_K	K�acbE[ULRWXN_Y.WXYS[_Y.WXY6I6N_kyN_�d_K�Y6K NPbE`JkyK�l�WXb6k �¹`RK K	K_9 dE9��PO��|��� ���:�|��� ¶6�:�|��� ¶P¡^�¹�;:6LRI6K$i ORbEi WX[_Vzl�W
�AK�ORK�YEinK	Wj`�LRIE[UL$� Ë Ç å Î Ì Î LMIE[�L�hEVX[_WZK"`�LRI6K	OMN_VXK#NUTLRIEK	ORK TGOM[Pi:LRWX]_K�WXYEl�Kn�/�6Wj`JY(b6VXVzN_Y�� 
 [UYEl�Y6K�dP[ULRWX]_K�WZY`� 
 9Ü}K�`mL=[UORL�f(Q�hEORN�](WXY6d	[	ORK"`�bEV~L�N_TzqrK VXVZWji=IyLmQ(h4KP�c`�LM[ULRWXY6d	LMIE[�LwLMI6K OMK�K �(Wj`�LM`wYEN Ê �µhAK OMWXN(l6WXi_�_Y6NPY�inN_Y4`mL=[UYcL��(`�NPVZb6LRWXN_YNUT_Á ë Ä Õy`R[ULRWj`mTGQ(WXY6d�`�NPk�K#YE[ULRb6O=[UVzi N_YE`�LRO=[UWXYcL�[�LJLRI6K$`RhE[PinK#WZY6«EY6WZLmQ_9�Àá3â9â�ã.�:�vjVk+jDl�ân�(å�o=â�u�á ¨�à��M�VF¹¨�§e¨¢xw}�~��R�sç|�¨xn¨Aq�³/>�ÿ ±�´ �wátu��VFjá�x;{AF,§���¨�§2â�¨ÐxD�spEâÀxn¨Uà,àZ¨A®_F,§3�.ß=¨�§Aã�F���F¹¨U§��å�>`Á Î � ± ² ��WYÔ ® � ± ² �;: �G8¤º�9 ¥��
Ãä Ã ä ñ � å Ð ³Xå Ä�� ì �ä Ã ä Î î È ä Ã ä ^ B": �G8¤º�9 ¡c�
Ãä Ã ä ñ � å Ë ³Xå Ä�� ì �ä Ã ä ÎEî È ä Ã ä ^ B": �G8¤º�9 �(�­0p6â §�å Ä Õ+��6NPO?³ Ä Õ�LRI6KxORK"`�bEV~LwWj`w\�K VXV6�(Y6N�\rYz�'TGN_OwYEN_Y�Y6K�dP[�LMWZ]PKJh4N_LRK YcLMWX[_V Â �PLRIEK�inNPYEinVXbE`RWZNPY�N_T2LRI6K���K kyk�[	Wj`ª]�[UVXWXl�:cTGNPOd_K�Y6K O=[UV�h4N_LRK YcLMWX[_V Â �A`RWZY4inK	LMI6K$TGNPORkÏå \^�� Â ä å ä Î WX`�inNPkyhE[_inL�N_Y�ïS®ÑIÒ�Ó � ± ² �=�4LRI6K�`�hE[PinK$N_Tw`�NPVZb�LMWZNPYE`�N_T��G8¤º�9 ¶(�\rWZLRI�³ Ä Õ�Wj`rN_T�«EY6WZLRK�l�WZkyK�YE`�WXN_Y�9

�zK�kyky[�8¤º�9X��`RI6N�\�`�LRIE[UL�\�K�IE[^]PK	LRN�VXNcNP��TGN_OxLRI6K�Y6N_Y.LROMWZ](Wj[UV `�NPVZb�LMWZNPYE`xNUTwLMI6K�IEN_kyN_dPK Y6K�N_bE`rOMK�l6bEinK"l.\J[^]_KK�acbE[ULRWXN_Yz�zTGN_OS³Ç>�
 U ÿ ± 9�Ü}K�[_l6[_h�L$[�L	N_bEO	h6ORNPf6VXK k÷LRIEK�inN_Y4inK h6L#N_T�NPb�LRdPN_WXY6d}�¹ORK"`�h�9�WXYEi N_kyWZYEd(�x`�NPVZb6LRWXN_Ygf(Q
�����������



��[U�(�|��I6WZVXVXWZhE`�� �_¡"�|9w��WZ]PK YY³�>�
�� × > ù þ¹�(LMI6K	`�h4[_inKxNUTzLMI6K	inNPk�h4[_i:LMVZQ�`Rb6h6hAN_ORLRK"l�l�Wj`mLMORWXf6b�LMWZNPYE`��([�`RN_VXb�LRWXN_Yzå < 5 å 6�NUT ï å Ð � Ì ³Ç Î è�ð å Ë ³ Î ì � Ë Ì ÎÇ Î�î å Ë Â å Ä × ô£õ ± ² È �G8¤º�9POP�Wj`r`R[_WXl�LRNyfAKS³ª��¨��M���c¨AF,§3���GOMK�`Rhz9À³-� F,§Aß=¨AG&F,§��t��WZTå < 5 å 6� Ä�� < 5 å 6� � � × Ë � Ì ³Ç Î è(ð å < 5 å 6� Ë ³ Î Ì ÎÇ Î å < 5 å
6� Ð�Â å < 5 å 6� � È �G8¤º�9 Q(�\rI6K�ORK � < 5 å 6� � Ã ��� Ä Ë û å 5 < 6 � ß ³ ß¥�@ ä Ã ä ñ �G8¤º�9 £(�8|LrWX`J\�K VXV2�(Y6N�\rY�LMIE[�LrWXY�LMI6K$i [P`�KD³/>�ÿ ± �/LMI6Km³��|N_b6LRd_NPWZYEd��¹ORK"`�hz9�³6�µWXYEi N_kyWZYEd(��inNPYEl�WZLRWXN_Y�WX`�K�acb6WX]�[UVXK YcLJLRN�LRIEK»(NPk�kyK�O�TGK�VXlSOM[Pl�Wj[�LRWXN_Y}inNPYEl�WZLRWXN_Y �G8¤º�9�¡P���¹ORK"`�hz9��¹8¤º�9 �c�x· inNPk�hEVZK �.YcbEk�fAK OS³eWj`	[UYÝ¨A�M�s�P¨�F,§���qRâ:á ¨U§�u�§2ß=â`}�qRânáV�ª�F,§Aß=¨�G�F,§3�&qRâ:á ¨U§�u�§2ß=â¢�^�(W~T2LMI6K OMK�K �(Wj`�LM`w[	YEN_Y�Y(b6VXV0³6�µNPb�LRdPN_WXY6d��GOMK�`Rhz9_³��|WXYEinNPk�WXY6d��ª`RN_VXb�LRWXN_Y�å < 5 å 6� N_Tw�G8¤º�9 ¶c�:�ci�[UVXVZK"lqRâná ¨�§�uU§+��áL��u��|â 9�Ü}KyORK�ky[_OR��LMIE[�L	\rI6K�Y}[�OMK�`RN_YE[_YcL�`�LM[�LMK�å � IE[_`	[�«EY6WZLRK�K�Y6K OMd_QP�/W�9 K_9�å � >�ïS®U� ± ² �=�zLMI6K�LRN_LM[UVK YEK OMd_Q.�G8R8�8:9 Qc��N_T�LMI6K#LRWXkyK$l�K hAK YElE[UYcL�`�NPVZb6LRWXN_Y ë � � Ê È Ã � Ä û � ¯ å � � Ã ��Wj`Js K OMNE���� ë � � Ä �� û Î�� 5 � 6 ¯ � � � ä ³ ä Î ì � Ë Ì ÎÇ Î�î ä å � ä Î�Ð ä�� å � ä Î�Ð$Â ä å � ä Î ÂPÃ Ä ÕEñ �¹8¤º�9X��Õ(�

Ü}K�l�K YENULRK � < 5 å 6 LMI6K�`RKnL�N_TALMI6K�NPb�LRdPN_WXY6d��GWXYEinNPkyWZY6d��*OMK�`RN_YE[_YEinK"` 9���K"i [Ub4`�K Ì [_YEl Â [UOMKrORK"[UVE[U��WX`RQ(k�kyK LROMWXi_�[UY4l�`RWZY4inK	\�K�k�[^Q�L=[U�PK�å <� � Ã ®�È ËrÃ Î ÈRÉ�� Ä å åå � � Ã ®UÈ Ã Î ÈRÉ��=��WZL�Wj`JK�[_`RQ�LMNy`RK K#LMIE[�L"�³`>!� <#" E ³/>�� < È �¹8¤º�9X�_���³�>$� < " E Ë ³/>!� å ñ �¹8¤º�9X�"�c�v�K�YEinKy\�K�`�IE[_VZVwi N_YE`RWjl�K O#N_YEVZQ�LMI6K�`RKnL	NUT�LRI6K�NPb�LRdPN_WXY6d�OMK�`RN_Y4[UYEi K�`��2`RWXk�hEVZQ}i [UVXVXK�l�%_ORK"`�NPYE[UY4inK�`&%6�/[_YElg\�KyN_kyWZLLRIEK$`�b6hAK O=`MinOMWZh�L Ð �'�÷� Ä � < �Må � � Ä å <� 9Ü}K$`�b6kyk�[UOMWXs KxLRI6K	h6OMN_hAK ORLRWXK�`JN_T'LMI6K$`RKnLrNUT*LRI6K	OMK�`RN_Y4[UYEi K�`��
mìZá3cXbAá3â �:��js©ªj(�¥FjáSu�ã�Fjá ß|qRân�|â$áL�Xoná ât��¨¢x 
?��uU§Aãw®�â$pMu��^âg�� T�) ± ´ Ä ! : �¹8¤º�9X��¶(�³�>$�.ÈpÕ�Ö+*#�V³2� Ä E�å � >Yï Î � ± ² �;: �¹8¤º�9X� ¥��� 
 Ä�!$Ä E Ì-, Ç Â �£³�>$��:�Õ�×+*#�V³2���$Ö"B": �¹8¤º�9X�"¡c�� 
 Ä"! È}Õ�× Â Ä EÌ�g³�>$��:wÕy×+*#�V³2��� Ä ! : �¹8¤º�9X���(�K 
 �Ä�! È�³�>$� T �,Õ6ÈLBÆ� Ä E è ð å � Ä ÕM: �¹8¤º�9X�£OP�� 
 �Ä !#Ä E Ì-, Ç Â �.� T �,Õ6ÈLBÆ��� Ä BÆñ �¹8¤º�9X�nQ(�
Ü}K��(Y6N�\ÆLRIE[UL�TGNPOJLRI6K	`Mi [UL�LRK�ORWXY6d�f(Q�N_fE`�LM[PinVXK�LMI6K OMK�Kn��WX`�LM`JYEN�OMK�[_V2ORK"`�NPYE[UYEi K_�([UYEl�TGN_O�LMI6K$`Ri�[�LRLRK OMWXY6d�f(Q�Y6NPYhANP`RW~LMWZ]PK�hANULRK�YcLRWj[UVµ�ANPO�kyKnLMORWji$hAK ORLRbEORfE[ULRWXN_Yz�2NPO�»�i=I(\J[UOMs�`Mi=I6WZVjl�f6Vj[_i=�c�µIEN_VXK_�4LRI6K�ORK�Kn��WX`�LM`xN_YEVZQ�[�«4Y6W~LMK�`RKnL#NUTwOMK�[_VOMK�`RN_YE[_YEinK"`x\rWZLRIe«4Y6W~LMK�K YEK OMd_Q{��`�K�K�K_9 dE9S� �"�|��� �_¡^�G�:9}�¹8¤º�9X�"¡P��[_YEl �G8¤º�9Z�"�c�#`RI6N�\ LMIE[�L�LRI6Wj`	OMK k�[UWXYE`#LMORb6K�K�]_K�Y}WZTLRIEK OMK�Wj`�[�inVXNP`RK�l�Y(b6VXV*d_K N�l�K"`�Wji���� 
 �Ä ! �Jf6b6L#YEN�inVXNP`RK�l�LRWXk�K�VZWX�_K�inb6OM]_K���� 
 Ä ! �:9#HJIEK�k�[UWXYgY6N�]PK VZLmQ_� �G8¤º�9Z�gQc�=�l�b6K$LRNyLRIEK$Kn��Wj`mLMK YEi K$NUTª[�inVXNP`RK�l�LRWXkyK VXWZ�PK�inbEOR]PK_�6Wj`JLRI4[�L�LMI6WX`x`�K L�Wj`DF,§ny�§XF��|ân9JHJI6Wj`rVX[P`mLxORK"`�b6VZL�i [_Y�f4K$hEIcQ�`RWXi�[UVXVZQWXYPLMK OMh6OMKnLRK"l�[P`�TGN_VXVZN�\�`��'WXY�LRI6K�TGO=[UkyK \�N_OM�yNUT'LRI6K$`�LRbEl6WZK"`JNUT�LMI6K	`mL=[Uf6WXVXW~LmQ�N_T�LMI6K#ky[_Y6WZTGN_Vjl6`JNUT'LRI6K$��K YEK O=[UVzqrK�VX[U�LRWX](W~LmQP�ALRI6K�Kn��WX`�LRK�YEinK�NUT�[_Y�WZY�«4Y6W~LMK�`RKnL�NUTwOMK�`RN_YE[_YcL�`mL=[�LRK"`�\rWZLRI.«EY6WZLRK�K Y6K�ORdPQ�kyK�[_YE`rLMIE[�L�\�K�i [_Y6Y6NULxh6ORN�]PK	LRIEKhANP`M`�WXf6VXK�`mL=[Uf6WXVXW~LmQ�NUT/LMI6K�kyKnLMORWji$�¹8�8:9��P� f(Qy[	kyKnLMI6N�l�NUT/hAK ORLRb6OMfE[ULRWXN_Y.�¹`RK K�K_9 dE9*LRI6Kx\�NPOR��` N_T/��96��I6N�aPbEKnL��¤��ORbEIE[�L"�·$9c�*WX`Mi=I6K O"�Pt49_o.[_OM`Ml�K�YA�;:PI6K YEi K�\�K�i [UY�`RbE`Rh4K"i:LwLMIE[�LwLMI6K�k�[UYEW~TGNPVXlyWj`w[_inLRbE[_VZVXQ�YEN_Y6VXWZYEK�[UOMVXQ�WXYE`mL=[Uf6VXKrWXY�[	`�b6WZLM[_f6VXK`RKnL�NUT#`�NPVZb6LRWXN_YE`yN_TxWXY6I6N_kyNPd_K YEK N_b4`�¬�WZY4`mLMK WXY�K"acbE[�LMWZNPYE` 9ÝHJI6Wj`�[UdPORK�K�`�\rWZLRI�LRI6K/%PinNPYAömK�inLRb6OMK�N_T#i=IEORNPY6N_VXN_dPWXi�[UVh6OMNULMK�i:LMWZNPY�%�fcQ�»29Evx[^\r�cWXY6d��~�AO��|��LRIE[UL�`mL=[�LMK�`�LRI4[�L�[UY(Q�bEY6WZ]PK O=`�K�\rWZLRI�inVXNP`RK�l�LRWXkyK VXWZ�PK$inb6OM]_K#Wj`JWZYE`�LM[_f6VXK_9
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º�9-�/DX*�>2>�%6?/F,<213�A>�*�>�%��ÜÝI6K�Y/�uWj`JY6NUL�K�k�h6LmQ_��LMI6K	k�[UY6WZTGN_Vjl�WX`�LMNULM[_VZVXQ�](WjinWXN_bE`���I6K Y4inK#LRIEK OMK�K ��WX`�LM`rYEN���[_bEi=I(Q�I(Q(h4K�OM`Rb6ORT¹[_inKP9*©�K ]PK OR�LRIEK VXK�`M`�LMI6K�d_VXN_fE[_V/��[_bEi=I(Q�h6OMN_fEVZK�k WX`�\�K�VZV2hANP`RK�lyTGNPOJORK�d_b6Vj[UO�l6[�L=[�`Rh4K"inWZ«EK�l�[�L�LRI6K�hE[_`�LJYcbEVZV2WXY�«EY6WZLmQ_��[UY4l�LRIEK�`RK`RN_VXb�LRWXN_YE`r[_ORK	[P`�Q(kyh�LRN_LRWji [_VZVXQ�TGOMK K$[�LrLMI6K#TGb�LMb6ORK�YcbEVZVzWXY�«EYEW~LmQ}�542ß;u��V�|â|qLF,§3�640�°u��µânáR�=9��Eb6ORLRI6K�ORkyN_OMK_�(LMI6K�»�i�[�LRLRK OMWXY6d´xhAK O=[�LRNPO$­ÆWj`#\�K�VZV�l�Kn«EYEK�lgTGN_O$[UY(Q�TGOMK Ky\J[^]_K�\rW~LMI}«EY6WZLRK�K YEK OMd_Q_��f6b�L��'b6Y6VXWZ�PKyLRI6KybE`RbE[_V�`�WZLRb4[�LRWXN_Y4` �/LMI6K�\J[^]_KN_hAK O=[�LMN_O=`r[UOMK�§A¨���i [_bE`M[UVµ9J·x`�OMK dc[UO=l6`�LRI6K�k�[�LRIEK k�[�LMWXi�[UV/LMNcNPVX`��E\�K$�PK K h�LMI6K	TGK"[�LRbEORK"`�NUT LMI6K�`Mi [UL�LRK�ORWXY6dyLMI6K NPORQP�LRI4[�L�WXY(]_NPVZ]PK�Y6K WZLRIEK OwLMI6K�h4Nc`�WZLRWX](W~LmQ�NUT/LMI6KxK�Y6K OMd_QP�_Y6NPOwLMI6K�K �(Wj`�LRK Y4inK�N_T�[	b6Y6WZLM[_ORQydPORNPb6hz��\�K�b4`�KrLMI6K�d_K YEK O=[UVXWX`RK�lK WXd_K�Y�TGb6YEinLRWXN_YE`JkyK LRI6N�l/9
Ü}K�`mL=[UORL \rWZLRI�[#bEY6WXacb6K�Y6K�`M` OMK�`Rb6V~LªTGNPOªLRIEK�`�NPVZb�LMWZNPYE` \rWZLRI�`RN_kyKJd_WX]_K Y�[P`�Q(kyh�LRN_LRWji�f4K�IE[^](WZNPb6O�9'ÜSK�ORK"i [UVXV6`RN_kyKfE[P`�Wji�Y6NUL=[�LRWXN_Y4`�TGN_OJLRIEK	\�[^]PKxK"aPb4[�LRWXN_Y�N_Y�LRIEK$o�WZYE�_N�\�`R�cW/`RhE[_i Kn�µLRWXkyK_�Á 
 ë�
 � Ä è Î¯ ë+
�Ëeï ³ ë�
 Ä ÕEÈ�� Ê È Ã ��> ±¦°�± ² ñ �Gº�9Z���HJI6K���[_bEi=I(Q�h6ORNPf6VXK k Wj`�`RN_VX]_K�l�WZYYý�þ|� ±*²³ ��f(Q�LRIEK	d_OMN_b6h/� 
 � Ê �=�� 
 � Ê � ü 
 ��Õc� Ä ü 
 � Ê �:ñ �Gº�9 �c�Ü}K	WZYcLROMN�l�bEi K_�*LRI6K$`RhE[PinK�`r[P`R`RN�inWj[�LMK�l�\rWZLRI�LMI6K#«EY6WZLRK$K�Y6K OMd_Q�\J[^]_K"` �ù 
 � Ä 8 ë+
 > Ì 
 Ò ± ¯ :�Ô ® � ± ²³ � Ó :	Á 
�ë+
 Ä Õ6È è ¯ ë�
 > Ì 
 Ò ± ¯ :�Á Î � ± ²³ � Ó = Èvú 
 � Ä Ô ® � ± ²³ � ° Á Î � ± ²³ �=È �Gº�9 ¶(�\rI6Wji=I�[UOMK�v�WZVXf4K�O�L�`RhE[PinK�`�TGNPOJLRI6K	K�Y6K OMd_Q�YEN_OMkÖ ë+
 Ö Î7 � Ä Ö ü 
 � Ê � Ö Î8 � � Ä �� ����� ä è ¯ ë�
 � Ê È Ã � ä Î Ð ä�� ë+
 � Ê È Ã � ä Î Â_Ã È �Gº�9 ¥��[UY4l�� 
 � Ê �JWX`r[y`�LROMN_Y6dPVZQ�i N_YcLRWXY(b6N_b4`�bEY6W~L=[UOMQ�d_OMN_bEh�NPY�ú 
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mìZá3cXbAá3â �vjVk+jml'ât� ë o=âmF,§ ù �zî�â&u^á=áL�NG�âm�HpMu��J¨�§2â�¨Ðxm�Hp6â&oM¨��spmxn¨�à,àZ¨�®_F,§���ß=¨�§2ãAF��VF¹¨�§EámFjá_x;��à,à ywàZâ=ã�����^� ë >`Á ® Ò ± ¯ :7Á ÎÑIÒ7Ó � ± ²³ � Ó È �Gº�9 ¡c�Ö ü�� Ê � Ö Ø æ:9 Ú ç ; Ë+^ ÕEÈ Ê_^ Ë BÆñ �Gº�9 �(��µ�P�z�"�Ä ! �ÀuU§Aãz�spEâ|qRâ�â���Fjá|� , È&<�È Ã¡è ÕM�ªá;�Eß;p/�HpMu��Ö ë � Ê � Ö Ø æ ×=<nû?> ß ¯ ß È �Gº�9POP�ä Ã ä × Ë�Ê�Ë Ã Ä E ë � Ê È Ã � Ä Õ6ñ �Gº�9 Q(�­0p6â § ë Ä Õ ô£õ ÙÚñ �Gº�9 £(�
Ü}K�k�[U�_K�`RN_kyK�OMK k�[_OR��`�9g�^�	HJI6K�d_VXN_f4[UV�i N_YE`�LRO=[UWXYcL��Gº�9�¡P�#WX`�bE`�K TGb6VXV�\rI6K�Y9���Ä�! �$LRIEK�N_b6LRd_NPWZYEd�ORK"`�NPYE[UYcL`�LM[�LMK�`�\rW~LMI�«EY6WZLRK�K Y6K�ORdPQ�`M[�LMWX`�TGQ��Gº�9 �c�ªf6b�LJ[UOMK�Kn��hAN_Y6K�YPLMWX[_VZVXQ�WZYEi ORK"[_`RWZYEd$[_` Ê_^ Ð BÆ9w�P�*8|L�WX`��(Y6N�\rYyLRIE[UL�\rI6K�Y� Ä�! [UYEl�Õ�× Â LRI6K�ORKxKn��WX`�LM`�Y6NPY�Y(b6VXV2`RN_VXb�LMWZNPYE`�`M[�LMWX`�TGQ(WZY6d��Gº�9POP��[_YEl.�¹º�9 Qc�=9w¶(� Ü}K�l6K�l�bEi K�TGOMN_k ��K kyk�[�8R8�8:9 �LRI4[�L��Gº�9POP��WX`r[�i N_YE`RK�acb6K�YEinK�NUTr�Gº�9 Q(��\rI6K Yv� 
 Wj`r©�NPY.��NPY�«EY6WXY6d49
Ü}K�Y6N�\ ORK LRb6OMY�LRN�LRIEK�hEORNPf6VZK�kíNUT�dPVZNPfE[UV `RN_VXb�LRWXN_YE`xf(Q.inNPYE`mLMORb4i:LRWXY6d�Ü}[^]PK�´xhAK O=[�LMN_O=` 9�ÜSK�l�K�Y6NULMK ù Õ
 LRIEK`RhE[_i K�N_T�LMI6KwqRâ�����à�uAqD®ÀuA��â��MuPß�JPân�Gá�LRIE[UL�[UOMKxLMI6K$`Rk�N(N_LRI�`�NPVZb�LMWZNPYE` ë 
 N_TJ�¹º�9X�^��`RbEi=I�LRIE[UL@ë 
 ��Õ6ÈÐÅP��� Ä � û å ü ³BA C ë 
 ��Õ6È Ã � ÂPÃ È è ¯ @ë 
 �¹ÕEÈÐÅP��� Ä � û å ü ³DA C è ¯ ë 
 �¹ÕEÈ Ã � Â_Ã > Ì Õ
 Ò ± ²C U �"ÕM� Ó ñ �¹º�9X��Õ(�
mìZá3cXbAá3â���js©ªj�ä�FH��â § ë å
 > ù Õ
 �Z�Hp6âtqRâ	â���FjáL�¹á�u���§XF�¯t�Eâ ë > ù áL�Eß;pz�spXu�� è ¯ ë > Ì 
 Ò ± ¯ :7Á Î � ±*²³ � Ó uU§Aã�átu��VFjá�x;{AF,§��}?�Z�.E|�wuU§Aã Ö ü�� Ê � Ë ü å
 � Ê � Ö 8 � ^ Õ6È ÊR^ Ë BÆñ �¹º�9X�_���
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Gg¨AqRâ=¨��^âtqS�Hp6âtqRâ�â���Fjá|�Gámuw��§+F�¯|�Eâ ë <
 > ù 
 á;�Eß;p`�HpMu��°�Ö ü�� Ê � Ë ü <
 � Ê � Ö 8 � ^ ÕEÈ Ê_^ Ð BÆÈ �¹º�9X�"�c�u�§2ãw®�â$pMu��^âg� Ö ë å
 Ö Î7 � Ä ��� ë � Ä Ö ë <
 Ö Î7 � È �¹º�9X��¶(�
ë <
 > ù Õ
 ñ �¹º�9X� ¥��

HJI6Wj`rHJI6K NPORK�k¼[UVXVXN�\�`�LMN�WZYcLMORN�l�bEi K�LRI6K	Üe[^]_K�´xhAK O=[�LRNPOM`Ô å � ë å
 \ Ë+^ ë È	Ô < � ë <
 \ Ë�^Úë ñ �¹º�9X�"¡c�H'N�k�[_�_K�LRI6K	VXWXY6��fAKnLm\�K K�Y�LMI6K�`RK	f4N_LRI�N_hAK O=[�LMN_O=` �(\�K#bE`�K�LMI6K#LRWXkyK	ORK�]_K O=`RKxNPh4K�OM[ULRN_OÃ � ë � Ê È Ã ® È Ã Î ÈRÉ�� \ Ë�^ � Ã ë �:� Ê È Ã ® È Ã Î ÈMÉ(� Ä ë � Ë�Ê È Ã ® È ËrÃ Î ÈMÉ(�:ñ �¹º�9X���(�»(WXYEinK Ã �VÁ ë � Ä Á�� Ã ë �:��\�K#IE[^]PK Ô < Ä Ã Ô å Ã ñ �¹º�9X�£OP�HJI6K"`�K.\J[^]_K�NPh4K�OM[ULRN_O=`y[UOMK.l�Kn«4Y6K�l NPY ù Õ
 �Jf6b�L�\rI6K Y LMI6Kgi=I6OMN_Y6NPVZNPd_QpWj`�](WXN_Vj[�LRK"l/�¨�É�ÄÉ! �J\�Kgl6Np�cYEN�\¼LMNi=IE[_OM[Pi:LRK�ORWXs K�Y6K WZLRI6K�O�LRI6K�WZO�OM[_Y6d_K"` �2Y6NPO�LMI6K�h4Nc`R`RWZfEVZKyinNPYPLMWZY(b6WZLmQ�h6OMN_hAK ORLmQ_9	�6b6ORLRIEK OMk�NPORKP�ELMI6K Q.[_ORK�Y6N�i [Ub4`R[_V'WXYLRIEK�b4`�bE[_V*`RK Y4`�KP�z`�WXYEinKyHJI6K�N_OMK k÷º�9X��`�I6N�\�`�LRI4[�L#W~T ë Ä Ô å ë å
 Kn��Wj`mL=`�TGNPO�`RN_kyK�TGORK�K�\J[^]_K ë å
 > ù 
 `R[ULRWj`mTGQ(WXY6dLRIEK	WZY6WZLRWj[UVXVXQ�WXYEinNPk�WXY6d�inNPYEl�WZLRWXN_Ye�Gº�9 Q(�=�E[_YEl ë Ä ë å
 TGNPO Ê Ö	Ö Õ6�(LMI6K Y ë Ä ë å
 Ä Õ69Ü}K	Y6N�\¦i N_YE`RWXl6K O�LRI6K�»6i [�LRLRK�ORWXY6d�´xh4K�OM[ULRNPO ­u� ë å
 \ Ë�^Úë <
 ñ �¹º�9X�nQ(�HJI6K	h6OMK ](WXN_bE`JHJI6K�N_OMK k¼[P`R`Rb6OMK�`�LRI4[�Lx­{WX`�[_Y�Wj`RN_kyKnLMORQ�TGOMN_k ù Õ
 NPYcLRN ù Õ
 �E[_YEl�fcQS�Gº�9X�£OP��\�K#IE[^]PK­ å ® Ä Ã ­ Ã ñ �¹º�9X��£(�HJI6K�ORK TGN_OMKy­¦i [_YgfAK�Kn�(LRK�YEl�K�lSf(QginNPYcLRWXYcbEW~LmQ.[_YElSl6K YE`RW~LmQP��WXYcLRN�[UY}b6Y6WZLM[UOMQ.NPh4K�OM[ULRN_O�N_Y ù 
 ��l6K Y6N_LRK�le­¦[UdP[_WZY�9H'N�WXY(]_K"`mLMWZdc[�LRKxLRIEWX`JNPh4K�OM[ULRN_O"�c\�K#OMK�i [_VZVALm\�NyWZkyhAN_ORLM[UYcL�LRN(N_Vj`	�¹`RK K��PO"�|�z� �P¡"�|�X� ¶_Õ^�¹�=� LMI6K#LRO=[UY4`�Vj[�LMWZNPY�OMK h6OMK�`RK YcLM[ULRWXN_YTGN_OJLMI6K#TGOMK K#\�[^]PKxK"acbE[�LMWZNPY�Wj`JLRIEK	ky[_hë+
 > ù 
 \ Ë�^ ×IH >YÁ Î Ò ± ë ° ­ ÎJ È Â ê ÂBK Ó È ×IH �°ê_È K � Ä Ë VXWZkß ¯ ß L Õ Ê è ¯ ë+
 � Ê È Ã Ä � Ê Ð ê�� K �.ÿ�õ�Á ÎÑIÒ�Ó Ò ± ë ° ­ ÎJ È Â ê ÂDK Ó È�¹º�9��UÕ(�LRI4[�L�Wj`�[_YpWX`RN_kyKnLMORQgTGORNPk ù 
 NPYcLRN�Á Î Ò ± ë ° ­ ÎJ È Â ê ÂDK Ó : LMI6K�`RhAK�i:LMOM[_VwOMK h6OMK�`RK YcLM[ULRWXN_Y}WX`$LRI6K�WX`RN_kyK LROMQ ë 
 \^ M×TGOMN_k ù 
 N_YcLMN�Á Î Ò ±ON�° ­ ÎJ È ÂQP�ÂDK Ó l�Kn«EYEK�l�f(Q.�M× � P È K � Ä �R ��@ � û ü N ë ×IH �VêPÈ K � Â êPñ �¹º�9������Ü}K	h6b�L �}�Dü å
 ��Õc� \ Ë+^ ü <
 �¹Õ(�=ñ �¹º�9��_�c�HJI6K�Y.�SWj`r[UY�Wj`�NPk�K LROMQ�TGOMN_k ú 
 NPYPLMNSú 
 �6[UY4l�fAK�i�[UbE`RK#NUT*LRI6K#WXYc]�[_ORWj[UYEi KxN_T'LMI6K#\�[^]PKxK"acbE[�LMWZNPYYÁ ë Ä Õ�f(Q�LRIEKLRWXkyK#LRO=[UYE`RVj[�LRWXN_Y���\�K#IE[^]PK�TGNPO�[UY(Q Ê > ± � � 
 � Ê ��� Ä �S� 
 � Ê �=ñ �¹º�9��U¶(�ÜÝWZLRI�N_f(](WZNPbE`JY6N_LM[�LMWZNPYE`���\�K	i [_Y�[_VX`RNyORK�h6OMK�`RK YcL�LMI6K$`Mi [�LRLRK�ORWXY6d�N_hAK O=[�LRNPOJfcQ�h6b�LRLRWXY6dE�­ H × Hå Ä × H< È M­ M× å Ä M× < ñ �¹º�9���¥��»(WXYEinK��ÝinN_kyk�b�LRK"`#\rW~LMISLMI6KyTGOMK K�d_OMN_bEhT� 
 � Ê �:� ­UHxinNPkyk�b�LMK�`	\rWZLRI}LRIEK�ên�µLRO=[UY4`�Vj[�LMWZNPYz9�HJIEK Y M­¦WX`#OMK h6OMK�`RK YcLMK�l[_`J[�k�bEV~LMWZh6VXWji [�LMWZ]PK#N_hAK O=[�LRNPO��|]�[UVXb6K�l�TGb6YEi:LMWZNPY M­r� P ��NPYYÁ Î ��­ ÎJ �:9ªÜSK$`RIE[UVXV/`mL=[�LMK�WXY��wOMN_hANP`RW~LMWZNPY�º�9 ¥�LRIE[UL�\�K#i [_YOMK h6OMK�`RK YcL M­r� P ��f(Q�b4`�WXY6dyLRIEK$l�WX`�LRNPOMl6K�l�h6VX[_Y6K#\�[^]PK�`J[_`J\�K VXVz[_`�TGNPOJLRI6K	b4`�bE[_V/d_VXN_fE[_VZVXQ�I(Q(h4K�ORfAN_VXWji�i�[_`RK_9
Ü}K$`mL=[UORLJf(Q�i N_YE`�LROMbEinLRWXY6dyd_VXN_fE[_V2`RN_VXb�LMWZNPYE`Jf(Q�bE`RWZY6dyLMI6K�ãAFjá|�|¨AqRãPâ=ã$�2à�u�§2âm®Àu��^âná V�� Ê È Ã : P È K �x�
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�Àá3â9â�ã.�vjsíªjYX'¨Aq�uUà,à P >/
?��ÿ P C>��`� K >g­ Î ���Hp6âtqRâ�â7��Fjá|�¹á�u���§+F�¯|�EâSF�JA��¨��M���c¨AF,§3��x;��§Aßn��F¹¨U§[Z�� Ã : P È K �L�HpMu���Fjá�uï ÎÑIÒ�Ó � ± ²³ �L� �£uUà��Eâ=ã�u�§0u�à�{��VF¹ß�x;��§Aßn��F¹¨U§}¨U§S�\
 NSU ÿ]��� ° ­ ÎJ �ªá;�Eß;p`�HpMu��V�� Ê È Ã : P È K ��� Ä û ü N 5 ¯ å ³BA J 6 Ð û ü N ¯ Z�� Ã : P È K � �¹º�9��_¡c�Fjá#á ¨�à��M�VF¹¨�§e¨¢x�Á^V Ä Õ+�X'¨AqSu�§+{ M× å > ÌDÕ
 Ò ± ´N ° ­ ÎJ Ó �À�spEâÀx;��§2ßt�VF¹¨�§ë � Ê È Ã � Ä ��A@ � � ��_ ç V�� Ê È Ã : P È K � M× å � P È K � ÂQP�ÂDK �¹º�9��U�(�átu��VFjá�y�âná ë > Ì 
 Ò ± ¯ :�Ô ® � ± ²³ � Ó È è ¯ ë > Ì 
 Ò ± ¯ :�Á Î � ± ²³ � Ó È	Á ë Ä Õ6ñ �¹º�9���OP�
a$bAcXd?c+egf�hgf�c�i{��j�ð(j`­0p6âtqRâ�â7��Fjá|�¹ámu)x;��§Aßn��F¹¨U§ M­J� K þ¹È P È K �Su�§�uUà�{��VF¹ß�¨U§�­ ÎJ�` ° �\
 N U ÿ]��� ° ­ ÎJ áL�Eß;p`�HpMu��Z�� Ã : P È K � Ä û å ü N ß ³ ßä Ã ä M­ ì Ãä Ã ä È P È K î Ð � ì û å ü N ß ³ ßä Ã ä Î�î È ä Ã ä ^ BÝÈ �¹º�9���Q(�

Ãä Ã ä ñ � ³ Z�� Ã : P È K � Ä Ë ÿ P û å ü N ß ³ ßä Ã ä M­ ì Ãä Ã ä È P È K î Ð � ì û å ü N ß ³ ßä Ã ä Î�î È ä Ã ä ^ BÆñ �¹º�9��U£(�X'¨AqSu�§+{ M× å >YÁ Î Ò ± N ° ­ ÎJ Ó ��®�â$pMu��^â
é M­ M× å ê � P È K � Ä M× å � P È K � Ë ÿ P�A@ � _ ç M­�� K È P È K þ � M× å � P È K þ � ÂDK þ ñ �¹º�9 ¶_Õ(�
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