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\�Q�WdsUe�JA`rL�N(L�fUT(ZX\�m_N(L�Z'e�TUL�L�N(L�Nw\@JE»�m_e�\�Z4O#W|\�^UL�RAe@e�m(`"K(\�Z'JATUeDg�^_J9e@L�TwZ'T~JAm(QD\@^_L�JAQ@L�\�Z'g/R�V1`rJ2N_L�V�j
��T|\�^_Z'eBt	JAQ�¼Msxt	L{RAe@e�m(`"L{RaºBJAm_Q�T_JA\�g�J9`aKML�\�ZX\�Z'J9TwR�`"JAT([q\@^_L�TUR�\�m_Q�R�VM[2RAe	Q@L�\�R�Z'V'L�Q@e	JAO�R�[9ZXc2L�T
g�JAm(Tx\�Q�WrRAT_N"t	L�e�\�mUNbWrR�^2WxKMJA\�^_L�\�Z'g/R�V�V'JAT([Av�Q�m(TSL/�dm_ZXVXZXn(Q�ZXm_`wj�k7J�n�LG`"JAQ�LGe�KML�g�Z4fUg9s2\@^_LD`rJ2N_L�V
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qJrHw�y4s0{Hq:yatJx�{���rH�5w�y�r��
��{Hu x0 �$~_}_}]�htcx5t:}!~_��t:sat&xB� � ��rH�5}!x�y4�#t:sat%�ht�{�w�~_w�yat:s4sa�5v5y4~!r�w�~!w�x�t:}_~_��t:sa~!t&u&����t�{Hu4u4�5��t'ya�#{�y�{sat:y0{�~_}Vt:s�~Vu�sat ¤ �5~_sat&x|yarc��{���t�q&rH��v�t:w�u0{�y4~!rHw¡v#{J����t:w�yau�yarc~_yau�x�~!u4s4�5v�yat&x¡q:��u4yarH��t&sau ¨ �@rHs�t:�5{H�c�v5}!t��#��~_y4��q:},{�~_��u © � ¢ uZ��t%{�sat'x5tJ{H}_~_w5����~!y4���5s4~!tE�Ct:��t:w�yauJ��ya��t'q&rH��v�t:w#ua{�ya~!rHw��#{HuZyar�y0{H��t�~_w�yarq&rHw�u4~!x5t:sE{�y4~!rHwcy4��tA}_~_��~!yat&x's0t&u*v�rHw#u*~_��t:w�t&uau]r��#y4��t�u4��rHs4y*�Fs4�5w�x5t:��{�w#xG�
������uJ�Hy4��t�q&rHs4sat&u4v�rHw�x�~!w5�
q&rHw�u4�5��t&s��5w�tJ{HuatcqJ{�w���t�{�v�v5sarJ��~_��{�yat&x�ya�#{�w5��u�yar|y4��tcu4��rHs4y*�7sa�5w�~_w���t:sauatcx5t:��{Hw�x��Q�5w�q:y4~!r�wB�Ä rHsc{�x�~!u4s4�5v5ya~!rHw�u*y0{Hyat ω �
y4��t�yarHy0{H}Cx�~Vu*s4��v5yat&x ¤ �#{�w�y4~_y2��~!u x0 − xω {�w#x�ya��t�q&rHs4sat&u4v�rHw�x�~!w5�
q&rHw�u4�5��t&sau$u*�5sav5}_��u���{�s4~V{�y4~VrHw¡~!u$t ¤ �#{�}Byar5� ∫ x0

xω g(x0, t)d t �
Å �cq&rH��sau4t��Zsat:y0{�~_}Vt:sau�{�sat��Qsat&t�y0r�x5tJq:~!x5t�y4��t:~_s¡�5v�u4y4satJ{H�Æu4�5v5v�}_�³��~��5t&uJ�Ç����t�q&rH��vhr�u*~_y4~VrHw
r��
y4��t�~_w5v��5y���~�����{J��y4����u���{�s4���,sar��Èr�w�t�s0t:y0{�~_}!t&s�yar�{�w�r�y4��t:sJ� �Fw¡y4��tzt:��t:w�y$r�� {cx�~!u4s4�5v5y4~!r�wB�
sat ¤ �5~_s4~_w���y4��t$��~_say4��rH��uLsat:yE{�~_}!t:sauLyar�v#{J�'�@rHsLya��t$q&r�w�u4t ¤ �#t:w�q&t&uCr��Gs4~!u4����qa��r�~!q&t&uL��{Hx�t����cr�y4��t:sau
�Ar��5}!x�rH����~!rH��u4}_��q&satJ{�yat�{�w�~!w�q&t:w�y4~_��t'�@rHs�y4�#t's0t:y0{�~_}!t&sau�yar|uat:}!tJq:y�y4��t%}!r;��t&u*yzqJr�u*y;�h��~_����t:s�s4~Vu*�
qa�#rH~!q&t�r��A~_w5v��5yJ� � ��q0�§{���tJqa�#{Hw5~!u4�É~!u���rHy4���5wHÂ*��u4y4~�£h{��5}Vt�{Hw�x��5w��7{�~_sJ� Ä rHs�tJ{Hq0�§x�~!u4s4�5v5y4~VrHw
qJ{Huat���tJ{Hq0��sat&y0{�~_}!t:s;� uZvh{&����t:w�y�y0r�q&rHw#u*�5��t:sau�~!u�y4����uz{Hu4u4�5��t&x�yar��htcu4t:y�~_w�v5sar�vhr�s4y4~!rHw�yar�~_yau
rJ�$w¥satJu*v�rHw�u4~_�5~_}!~_yF��~_w³y4��t�yarHy0{H}Zx�~!u4s4�5v�y4~!rHwB� Ä rHs4��{H}_}_���A~_y���tJ{Hw�u�y4�#{�y��5w�x5t&s�{§x�~!u4s4�5v5y4~VrHw

Ê



Ë*Ì0ÍHÌaÎ ω ∈ Ω \ {0} Ï Í|Ð�Ñ_Ò�Î:Ó§ÔaÎ:Ì0Í�Ñ!Õ!Î:Ô i Ñ_Ó�Ö&×5ÔaË'Í�Ø�Ù�Ë4Ñ_Ì4Ñ_Ò�Î�Ú�Ñ!Ë4Ô4×5Ø�Ì4Ñ!ÙHÓ�Ö&Ù�Ë4Ì D Ci(x
0, ω) Î&Û�×#Í�ÕLÌaÙÌ4Ü�Î�ØhÍ&Ý�Þ�Î:Ó�Ì�Ô0Î&Û�×5Ñ_ÔaÎ&Ú¡ÌaÙcÑ_ÌaË$Ú�Ñ!Ë4Ô4×�Ø5ÌaÎ&Ú¡ÖJÙHÓ�Ë4×5Þ�Î:Ô0Ë&ß

D Ci(x
0, ω) =

∑

j∈J

(x0
ij − xω

ij)

x0 − xω

∫ x0

xω

g(x0, t)d t à4á;â

ã Î&Ë4Ñ!Ú5Î&Ë ÏLä Î�ÍHË4Ë4×5Þ�Î�ÌaÜ#Í�Ì�Í�ÔaÎ:Ì0Í�Ñ!Õ!Î:Ô�Ñ!ËcÓ�Ù�ÌcÔ0Î&Û�×5Ñ_ÔaÎ&Ú�ÌaÙ�Ø#ÍJÝ�Ì4Ü�Î|Ø5ÔaÙ�Ú�×�Ö&Î&ÔaËcÑ_Ó�Ò�ÙHÕ!Ò�Î&Ú�Ñ_Ó Sωå Ù�ÔAÌ4Ü�Î�Ú�Ñ!Ë4Ô4×5Ø5ÌaÎ&Ú�Ò�ÙHÕ_×�Þ�Î&Ë�Ù å Ð�ÍHË�ÙHæ#Ë4Î:ÔaÒ�Î&Ú�×�Ó�Ú5Î:Ô$Í'Ë4Ì0Í�ÌaÎ ω ∈ Ω \ {0} ç è Ó#Ú5Î:ÔAÌ4ÜhÍ�ÌAØ#ÍHÔ4Ì4Ñ!Ö:×5Õ,Í�ÔË*Ì0ÍHÌaÎ Ï ÔaÎ:Ì0ÍHÑ_Õ!Î:Ô i é Ë�Ø�ÔaÙ�ê�ÌaËZÍ�ÔaÎ�Ì4Ü�×�Ë�Î&Û�×#Í�ÕGÌaÙcÌ4Ü#Î�Ø�ÔaÙ�ê�ÌaË$ÎJÍ�Ô4Ó�ÎJÚ�×�Ó�Ú5Î:Ô�Ì4Ü�Î�Ó�ÙHëFÚ�Ñ!Ë4Ô4×5Ø5Ì4ÑVÙHÓ�Ë*Ì0ÍHÌaÎÓ#Í�Þ�ÎJÚ 0 Ï Þ�Ñ_Ó�×�Ë�Ì4Ü�ÎzÚ5Ñ!Ë*Ôa×5Ø5Ì4Ñ!Ù�Ó�Ö&Ù�Ë4ÌaË D Ci(x
0, ω) Ø�Õ_×�Ë ∑

j∈Sω

pjx
0
ij ç

ì
í,î ï�ðLñ�ò³ó ôLñ#õ
ö Ü5Ñ!Ë ËaÎ&Ö:ÌaÑ!ÙHÓ�Ø5ÔaÎ&ËaÎ:Ó�ÌaË]Ì4Ü#Î�ÍHÐ�Î:Ó�ÌaË é ÙHæ5÷*Î&Ö&Ì4Ñ_Ò�Î&Ë ç�ø ÎAÔ0Î:Ñ_ÌaÎ:Ô0ÍHÌaÎAÌaÜ#Í�Ì ä ÎAÓ#Î&Î&ÚcÌ ä Ù�Ñ_Ó�Ò�Î:ÔaËaÎ�Ú5Î:Þ�ÍHÓ�Úå ×�Ó�Ö:Ì4Ñ!ÙHÓ#Ë ç ö Ü�Î�ê�ÔaË4Ì�ÙHÓ�Î Ï f(k) Ñ!ËZÌ4Ü#Î�ÕVÙHÓ5ÐHë7Ô4×�Ó ä Ñ_Õ_Õ_Ñ_Ó�Ð�Ó�Î&ËaËZÌaÙ�ØhÍ&Ý å Ù�ÔZÌaÜ�Î'Ð�ÍHË ç ö Ü�Î%ËaÎ&Ö&ÙHÓ#Ú Ï
g(k, q) ÑVË�ÌaÜ�ÎzË4Ü�ÙHÔ4Ì*ë7Ôa×5Ó ä Ñ_Õ!Õ_Ñ_Ó5Ð�Ó�ÎJË4Ë�ÌaÙcØhÍ&Ý å ÙHÔ$Û�×#Í�Ó�Ì4Ñ_Ì2Ý q Ï Ø#Í�Ô0Í�Þ�Î:Ì4Ô4Ñ!Ö;Í�Õ_Õ_Ý|Ú5Î:Ø�Î:Ó�Ú�Ñ!Ó5Ð�ÙHÓ¡ÌaÜ�ÎÕ!ÙHÓ5ÐHëFÔ4×5Ó¡Ö&ÙHÓ�Ë4×5Þ�Ø�Ì4Ñ!ÙHÓ k ç ù Ó|Ì4Ü�Î å Ù�Õ_Õ!Ù ä Ñ_Ó5Ð Ï�ä Î�×�Ë4ÎzÍ%Ú�×5Þ%æ|ÒHÍ�ÔaÑVÍ�æ5Õ!Î t ÌaÙcÚ5Î:Ó�Ù�ÌaÎZÌaÜ�ÎZÕ!Ù�Ó5ÐHëLÙHÔË*Ü#ÙHÔ4Ì*ë7Ô4×�Ó¡Ò�ÙHÕ_×�Þ�Î ä Ü�Î:Ó¡Ó#Î&Î&Ú5Î&Ú¡Ñ_Ó�Í�Ó�Ñ_Ó�ÌaÎ:Ð�Ô0Í�Õ ç
ú'ûhüBý;þ
ÿ���� ß�Ü�Î:ÔaÎ Ï Ì4Ü�Î¡Ú5Î&Ö:ÑVË*Ñ!Ù�Ó�Ë�Ù å Ì4Ü�Î¡Î:Ó�Ú�ë7×#Ë4Î:Ô0Ë�Í�ÔaÎ|æ#Í�Ë4Î&ÚdËaÙHÕ!Î:Õ_Ý�ÙHÓdÌ4Ü�Î|ÔaÎ:ÌEÍ�Ñ_Õ�Ø5Ô4Ñ!Ö&Î¡Ù åÐ�ÍHË$Ó#ÍHÞ�Î&Ú P ? ç�ø Î%ÍHËaË*×5Þ�ÎzÌaÜ#Í�ÌZÐ�ÍHËZÎ:Ó#Ú�ë7×�ËaÎ:ÔaËZË4Ì4Ô4Ñ_Ò�ÎzÌaÙ�Þ�Í���Ñ!Þ�Ñ��JÎ�Ì4Ü�Î�Ò�Í�Õ_×�Î�ÔaÎ&Ö&Î:Ñ!Ò�Î&Ú å ÔaÙ�ÞÖ&ÙHÓ�Ë4×5Þ�Ø�Ì4Ñ!ÙHÓ§Þ�Ñ!Ó�×#ËzÌ4Ü�Î�ØhÍ&Ý�Þ�Î:Ó�ÌaË�ÌaÙ¡ÔaÎ:ÌEÍ�Ñ_Õ!Î:ÔaË Ï ÍHËaË4×5Þ�Ñ_Ó�Ð�Ì4Ü�Î:Ý�ÖJÍ�Ó5Ó#ÙHÌ%Í��GÎ&Ö:Ì P ? ç ã Î&Ë4Ñ!Ú5Î&Ë ÏÌ4Ü�Î:Ý�Ú5ÙZÓ�ÙHÌ
Ì0Í
	�ÎLÑ!Ó�ÌaÙ�ÍHÖ&Ö&Ù�×5Ó�Ì�Ì4Ü�ÎCØ5ÔaÙHØ�Î:Ó�Ë4Ñ_Ì4Ñ!ÎJË�Ù å Ø�Ù�ËaË4Ñ_æ5Õ!ÎAË*×#Ú5Ú5Î:Ó%Ú5Ñ!Ë*Ôa×5Ø5Ì4Ñ!Ù�Ó�Ë ç ö Ü�Ñ!Ë]ÍHË4Ë4×5Þ�Ø�ëÌ4Ñ!ÙHÓ�ËaÎ&Î:Þ�Ë Ö&Ù�Ó�Ë4Ñ!Ë*ÌaÎ&Ó�Ì ä Ñ_Ì4Ü�Ì4Ü#Î�Ñ_Ó�Ú�×�Ë4Ì4Ô4Ñ,Í�Õ5ÔaÎJÍ�Õ!Ñ_ÌFÝcË4Ñ_Ó�Ö&Î�Þ�Ù�Ë*ÌCÎ:Ó�Ú�ë7×�ËaÎ:ÔaËLÖ&ÙHÞ�Ø5Õ!Î:ÌaÎ&Õ_Ý'Ñ!Ð�Ó�ÙHÔaÎ�ÌaÜ�ÎÚ5Î:Ì0Í�Ñ!Õ!Ë�Ù å Ì4Ü#Î�Ë4×5Ø5Ø�Õ_Ý�Þ�Ñ��¡Ú5Î&Ö:Ñ!Ú5ÎJÚ�æ�Ý�Ì4Ü#Î�Ô0Î:Ì0Í�Ñ_Õ!Î:Ô0Ë$Í�Ó�Ú�	�Ó�Ù ä ÍHÕ_Þ�Ù�Ë4Ì�Ó�ÙHÌ4Ü5Ñ_Ó�Ð�Í�æ�ÙH×�Ì�Ì4Ü#Î�Ù�Ô4Ñ�ë
Ð�Ñ_Ó�Ù å Ì4Ü�ÎzÓ#ÍHÌ4×5Ô0Í�ÕBÐ�ÍHË$Ì4Ü�Î:Ý¡Í�Ô0Î�æ�×5Ô4Ó5Ñ_Ó5Ð ç� ËZÍcÔaÎ&Ë4×5Õ_Ì Ï Ì4Ü�Î&Ñ_Ô$Ú�Î&Ö:Ñ!Ë4Ñ!ÙHÓ�Ë$Ö;Í�Ó5Ó�ÙHÌZÖ&Ù�Ó�Ë*ÑVÚ5Î:Ô$Ì4Ü�Î&ËaÎÚ�Ñ!Ë4Ô4×5Ø5Ì4ÑVÙHÓ�Ë4Ì0Í�ÌaÎ&Ë ç ö Ü5Ñ!Ë�æ�Î:Ü#ÍJÒ�ÑVÙHÔ�Ñ!Ë�Ì4Ü�×�Ë�ÔaÎ:Ø5Ô0Î&Ë4Î&Ó�ÌaÎJÚ|æ�Ýhß

CO N S(P ?) ß Max

∫ k

0
f(t)d t − P ?k

{k}
k ≥ 0

ù å Ì4Ü�Î�Ø5ÔaÙ�æ5Õ!Î:Þ Ü#ÍHË�Í�Ó�Ñ_Ó�ÌaÎ:Ô4Ñ!Ù�Ô%ËaÙHÕ_×�Ì4Ñ!ÙHÓ Ï Ñ_Ì%Ñ!ËcÖaÜhÍ�Ô0ÍHÖ:ÌaÎ&Ô4Ñ��JÎ&Ú ä Ñ!Ì4Ü�Õ!Î:Ò�Î:Õ!ËcÙ å ÖJÙHÓ�Ë4×5Þ�Ø5ÌaÑ!ÙHÓ kæ�Ý�ß f(k) = P ? ç
����ý���������������� ß�Ü�Î:ÔaÎ Ï]ä Î�Þ�Ù�Ú�Î:ÕCÌ4Ü#Î�ÖJÙHÓ�Ì4Ô0ÍHÖ:Ì4Ñ_Ó�Ð�æ�Î:ÜhÍ&Ò�Ñ!ÙHÔcÙ å Í�Ô4Ñ!Ë�	�ë7Ó�Î:×5ÌaÔ0Í�ÕCê�Ô4Þ ç ö Ù�	�ÎJÎ:ØÌ4Ü�Î'Þ�Ù�Ú5Î&Õ]Ë*Ñ_Þ�Ø5Õ!Î Ïhä Î ä Ñ_Õ_Õ]Ó�ÙHÌ�Ö&ÙHÓ#Ë*Ñ!Ú�Î:Ô�Ì4Ü�Î%Ö;ÍHË4ÎcÙ å Í�Ô4Ñ!Ë�	�ë2ÍJÒ�Î:Ô0Ë4Î�ê#Ô4Þ ç ö Ü�×�Ë Ï Ñ!ÌaË�Ù�Ø5Ì4Ñ_Þ�Ñ���Í;ëÌ4Ñ!ÙHÓ�Ø5ÔaÙHæ5ÕVÎ:Þ Ñ!Ë�ÌaÙ|Ö0Ü�Ù�Ù�Ë4Î�Í�Ø5×�ÔaÖaÜhÍHËaÎ'Ø�ÙHÕ_Ñ!Ö:Ý (x0

ij)j∈J
×5Ó�Ú�Î:ÔzÍ�Ó�Ù�ëFÚ5Ñ!Ë*Ô4×�Ø5Ì4Ñ!ÙHÓ�Ë4Ì0Í�ÌaÎ%ËaÙ¡ÍHË�ÌaÙ

Þ�Í���Ñ_Þ�Ñ��;Î'Ñ_ÌaË�Î���Ø�Î&Ö:ÌaÎ&Ú�Ø�ÔaÙ�ê�ÌzÍHÖ:Ô0Ù�Ë4ËzÍ�Õ_Õ
Ø�Ù�ËaË*Ñ_æ�Õ!Î%Ú�Ñ!Ë4Ô4×5Ø5Ì4ÑVÙHÓ�Ë*Ì0ÍHÌaÎ&Ë ç � Ñ_Ó�Ö&Î ä Î%Ú5Ù�Ó�Ù�ÌZÞ�Ù�Ú�Î:ÕØhÙ�Ë4Ë4Ñ_æ5Õ!Î�ÔaÎ&Ö&Ù�×5ÔaËaÎzÍ�Ö:Ì4Ñ!ÙHÓ�Ë�Ñ_Ó¡ÖJÍ�Ë4ÎzÙ å Ú�Ñ!Ë4Ô4×�Ø5Ì4Ñ!ÙHÓ Ï Ì4Ü#Î�ÙHÓ�Õ_Ý�Ú5Î&Ö:Ñ!Ë4Ñ!ÙHÓ¡Ò�Í�Ô4ÑVÍHæ5Õ!Î&Ë$Í�ÔaÎ�Ì4Ü�ÎzÖ&ÙHÓ�Ì4Ô0Í�ÖEëÌ4×#Í�ÕBÕ!ÙHÓ5ÐHë7Ì0Î:Ô4ÞÈÒ�ÙHÕ_×5Þ�ÎJË�Ú�Î&Ö:Ñ!Ú5Î&Ú¡æ�Ý�ÌaÜ�Î�ÔaÎ:ÌEÍ�Ñ_Õ!Î:ÔaË ç

!



R E T AIL E R i "
Max Π̄i(x

0
ij , (x

0
lj)l 6=i) =

∑

j∈J

(

f(x0) − pj

)

x0
ij −

∑

ω∈Ω\{0}

θ(ω)



D Ci(x
0, ω) −

∑

j∈Sω

pjx
0
ij





{x0
ij , j ∈ J}

x0
ij ≥ 0 (∀j ∈ J)
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D629&EA�;
FG465BF6AB58H@58795:IJ7�(�29295:FK;L&M.�$L,<,<$�IN& " Π̄i(x

0
i ) =

A + B + C
IJ4�5:795 "

A =
∑

j∈J

(

f(x0) − pj

)

x0
ij

OQP1R

B = −
∑

ω∈Ω\{0}

θ(ω)D Ci(x
0, ω)

OQS1R

C =
∑

ω∈Ω\{0}

θ(ω)
∑

j∈J

pjx
0
ijδSω

(j)
O�T�R
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ik
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I = {1}
�:�a_/h�W�^OY�mliO^`zF^O\�jRfn\�gaZx^O[abaZ��

i = 1^`WDblh,_/mlm(ZFb*^O[�\�gaZ@s�_/iOi`_��D^O[a~osI_%h�Yxqli6c/W����CgwZ�eT_/iOqlY0ZFW}zF_/Y�^O[a~os'h!_/Y�Z�^O\,gaZ�hD\�gaZ � ZF\�gaZ�h�i6c/[ablW}_/h\�gaZ0i`_Rz�c	i��K|}��mlh,_]byqaz�\,^`_/[�c	h,Z;c%W�W�qlY0ZFb{\!_�d(Zk�RZ�ml\ozF_/[aW�\!c	[]\x�Dgwc	\,ZFeTZ�hx\�gaZ;z�^Oh,z�qlY0W�\�c	[azFZFWc	[ab¦c	h,Z*W�^OYkmliOj§[wc	Y0ZFb
l
�v�CgaZ�W�qlmlmliO^6ZFWxs'h,_%Y¨\�gwZFW,Z;\���_©W,_/qlh,zFZFWoi6_Rz�c/\,ZFbv�}^O\�gl^O[�\�gaZ�ª�ªC«��ZFh,ZCm(Z�h,zFZF^OeTZFb0c/W�W�ZFzFqlh,Z%�K¬C_/\�g;c	h,ZC\�g]qaW�z!gwc	h!c%z�\,Z�h�^O��ZFbod]j�c@��Z�h!_�mlh,_%dwc	dl^Oi`^O\�jo_	s�c�by^`W�h�qlml\�^`_%[��£XZF[azFZ%fn\,gaZx|}qlglh,~Rc/W�blZFzF^`W�^`_%[�z�c	[�d(ZoW�^OYkmliO^B�wZ�b�c/W�z!ga_]_%W�^O[l~*\�gaZx^OY�m(_/h�\,Z�b�eT_%iOqlYkZFW

(xj)j∈Js'h,_%Yc�W�Z�\X_	s�\��C_kW,_/qlh,zFZ�W
J = {1, 2}

�DgwZ�h,Z � _/h��DcFj*^`WD^O[wblZ��lZFb{��c	[ab�\�gaZ:¡�¢l¢]|®^`WD^O[abaZ��lZFb
¯ � ¥ Zkc/W,W�qlY0Zx\�gnc	\�d(_/\�g�s�_/h � _/h,�Cc�j�c	[ab�\�gaZo¡�¢l¢y|:fn\�gwZ�h,Zx^`W:c;[a_/[yr[aZF~%iO^O~%^Odai`Zxh�^`W���_	sCby^`W�rh�qlml\�^`eTZ�d(Z�gwc�eR^6_/h�� ¥ Z�blZ�[a_%\,Z�d]j

θ1 ° h,ZFW�m(ZFz�\�^OeTZFiOj θ2 ± \�gaZ:bl^`W�h,qlml\�^`_/[�mlh,_/dnc	dl^OiO^O\�j�_	s � _%h��DcFj° h,ZFW�m(ZFz�\�^OeTZFiOj�\,gaZo¡�¢l¢]| ± c	[ab p1
f
p2
\�gwZxmlh�^`zFZ�W�z!gwc	h,~TZFb�d]j�\�gaZFW,Zxmlh!_RbyqwzFZ�h,W����a_%h�|Dqlgah�~Rc/W�f\�gaZ�_%ml\�^OY�^`��c	\�^`_/[�mlh,_/dli6Z�Y²^`W�³

´ c��
Π̄(x1, x2)
x1 ≥ 0 x2 ≥ 0

�DgaZ�h,Z

Π̄(x1, x2) = f(x0 + l)(x0 + l) − p1x1 − p2x2 − θ1(1 − θ2)

∫ x0+l

x2+l
g(x0, t)d t

−θ2(1 − θ1)

∫ x0+l

x1+l
g(x0, t)d t − θ1θ2

∫ x0+l

l
g(x0, t)d t

+θ1(1 − θ2)p1x1 + θ2(1 − θ1)p2x2 + θ1θ2(p1x1 + p2x2)

° ��µ ±

x1 ° h,ZFW�m�� x2 ± ^`W�\,gaZ�pTqnc	[]\�^O\�j�d(_/ql~%g]\�d]j�\�gwZoh,Z�\!c	^Oi`ZFh�s'h,_%Y � _%h��DcFj ° h,ZFW�m��x\,gaZ�¡�¢a¢]| ± c/[ab
x0 = x1 +x2

�K�DgaZ}i`_]z�c	inmlh,_]byqaz�\,^`_/[0i`ZFeTZ�iw^`WCc/W,W�qlYkZFb0\,_:d(Z}�CZ�iOiBr��R[w_��}[��K£@Z�[azFZTfT\,gaZ}e%c	h�^6c	dai`Z
l
^`WC[a_%\}coblZFz�^6W�^`_%[*e%c	h�^6c/dli`Z%� ¥ ^O\�g�c	[�^`W,_	r�Z�i6c/W�\�^`z�blZ�Y;c	[ab7fy�CZ�z�c	[�z�c	i`z�qli6c/\,Z�Z�c/W�^`iOj

Π(x1, x2)
�

¶�·�¸	¹�º»�¼�½�¾ ½�¿�ºÀ Á�Â�½�Ã(Â�ºÂD½�Ä@¹	À »�¹o¼,Å�Å¹/¼,Å�ÅÀ ÆCÂCÅ¹	¼!Å3Ç(ÈKÉ�ÊnËTÅ¹	ÂCÌ ¼!º»�Â�½IÅ�»�¼�½�¸	½�Â�º�À ÍoÎKÂ�ºÆD¼�Í�Ï�ËlÐ�Â�Á�À Ð�Â�Ð:ÅÄ¼!Á�ÅÀ Ñ�Â�Ì Ï�½�Â�¼,º�Á�¹�ÒBÄ�ºD¼!Ì ÅÂ�ºÍ/¼,ÅÀ Ñ�ÂX½¸�¿	¿	Ì À Â�½3ÅÄ�ÓFÏ�¿/¼!½½3Å¹	ÂXÆDÄ�Í	Ä�¿%Ä�Ì Ï�ÔkÕ(¹	À ½C½�À Å¸	¼!ÅÀ Ä�ÍkÌ Â�ÐkÇ(ÈKÉ�Ê�ÅÄ�Á�ºÂ�¼!ÅÂ@¼�Í¼!Ì ÅÂ�ºÍ	¼!ÅÀ Ñ�Â�»�¼�½7ºÂ�Å�¼�À Ì Â�º,Ë�Ö�À Í	»F¼!½�×OÂ�½�Å�¼!Ó	Ì À ½�¹	Â�Ð�¼!½$¼HØIÄ�À ÍFÅIÙ6Ñ�Â�Í�Å¸�ºÂKÃ$À Å¹@Å¹�Â�·�¸	½�½À ¼!Í:ÎK¼�Ú�¿�ºÄ�Æ}Û�Ë%¼!Í/Ð@Ì Â�ÐXÅ¹�Â�ÆÅÄ�¿�Ì ¼�ÏX¼3Æ}¼�Ø�Ä!º7ºÄ�Ì ÂKÀ Í}Å¹	ÂKÁ�Ä�Í�½�ÅIº�¸�Á�ÅÀ Ä�Í@Ä!Òl¼�ÍXÀ ÆC¿%Ä�º�Å7À Í�ÒBº�¼!½�Å�º¸�Á�Å¸�ºÂKÓ%Â�Å'Ã(Â�Â�ÍX·$¸	½�½�À ¼�¼!Í/Ð@ÎKÂ�ºÆD¼!ÍFÏ:×OÜHÀ Á�ÅÄ�º¼!Í/ÐXÜHÀ Á�ÅÄ�º�Ë%Ý!Þ�Þ�ß�Û�Ô

���



Π̄(x1, x2) = µ(x0 + l)
− 1

ε0
+1

+ν(x0 + l)
1

ε

(

θ1(1 − θ2)(x2 + l)
− 1

ε1
+1

+ θ2(1 − θ1)(x1 + l)
− 1

ε1
+1

+ θ1θ2l
− 1

ε1
+1

)

−(1 − θ1)p1x1 − (1 − θ2)p2x2 à�áFâ]ã

äDåaæ�ç,æ

µ = a

(

1 − (θ1 + θ2 − θ1θ2)
ε1

ε1 − 1

) à�á�èTã

ν = a
ε1

ε1 − 1
.
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ê æoë�ì	í©î�åwï�äñð�ånì	ð@ð,åaæxòlç,ï	óað�ô`î�ì;ëFï/íwë�ì�õTæ:öI÷líwë�ð�ô`ï/í©ï	ö3ð�åwæ�õ%ì	ç�ô6ì/ølù`æFî x1
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1 − 1
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− 1
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+ν
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1

ε
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(
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− 1

ε1
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+ θ2(1 − θ1)(x1 + l)
− 1

ε1
+1

+ θ1θ2l
− 1

ε1
+1

)

+ν(x0 + l)
1

ε

(

1 − 1
ε1

)

θ2(1 − θ1)(x1 + l)
− 1

ε1 − (1 − θ1)p1 à�á��%ã

∂Π̄
∂x2

(x1, x2) =
(

1 − 1
ε0

)

µ(x0 + l)
− 1

ε0

+ν
ε (x0 + l)

1

ε
−1

(

θ1(1 − θ2)(x2 + l)
− 1

ε1
+1

+ θ2(1 − θ1)(x1 + l)
− 1

ε1
+1

+ θ1θ2l
− 1

ε1
+1

)

+ν(x0 + l)
1

ε

(

1 − 1
ε1

)

θ1(1 − θ2)(x2 + l)
− 1

ε1 − (1 − θ2)p2. à�á��Tã
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*ð,åwì	ðXð�åaæ��@ï/ç�äCæ�ÿ%ô6ì/í�î�÷aòlòlù	
*ô6îXî,æFë�÷lç,æxì	íwú θ2 > 0 û�� ðXäCï/÷lù6ú�ø(æ:ôOí]ð,æ�ç,æ�î�ð�ô`ílÿ0ð,ï0î�ð,÷aú�
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:öIç,ï��ñð,åaæî�æ�ë�÷lç,æoî�÷lòlòlùOô6æ�ç û � åaæFî,æoëFï/íaúlôOð�ô`ï/íaî�ï/ø]õRô6ï/÷aî�ù	
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 û ê æ�ë�ì	í{úlæ�ç�ôOõTæoôOí�ð,ålô`î�î�ô`ð�÷wì	ð�ô`ï%í©î�ô	��òlù6æoëFï/íaúlôOð�ô`ï/íaî�ð,åwì	ð�æFíaî�÷aç,æð�åaæ�æFþR÷lôOùOôOølç,ôO÷�� ÿRì/î@ì��0ï/÷lí]ð}ð,ïkø(æ xe q

1 > 0 ì	íaú xe q
2 = 0 û#� í�ð�ånì	ðXî�ôOð�÷wì/ð�ô`ï/í$�a÷wî�ôOíaÿkð�åwæ&%% �ð�åaæFï/ç!æ��'�yäCæ�ë�ì	í�úlæFç�ôOõTæ�ð,åwì	ð��

(x0 + l)e q = (x1 + l)e q
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∂x1

(xe q
1 , xe q

2 ) = 0
∂Π̄
∂x2

(xe q
1 , xe q

2 ) ≤ 0.
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� p1
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2 = 0 �
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(
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(
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(
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p2 > p1
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p2 ≤ p1

1− 1

ε0

B�D�N
θ2 > θlim
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ε0
(
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(
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ε0
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ε0 = 1.2
7
ε1 = 0.3

7
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B�D�N
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465�2
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B�D�N
xe q
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θ2
4+5�2

p1 = 6
7
p2 = 2
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(θ2 < 0.12)
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θ2 > 0.12
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xe q

2 = 0
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Ä�Å	Æ�Ç�È3É�Ê�ËÌ?Í�Î�Ï Ð�Ñ6Ò+Î�Ó|Î�Ô&Ñ�Õ�Ö#×dØbÒ+ÙbÖ�Î�Í�ÖbØ
θ2 Ú�Û Ø�Ü�Ò�Ñ6Ø Û ØbÝMÐ�Ó�Ò6Ñ�Þsß-à p1 = 6 á p2 = 2 á θ1 = 0

à

â!ÉAã�äAÉ�å�æ3ç�É�è�È�ÅCäAÉ�Å	ã'æ�ç�É�éOê�È�ë-É�æ_ã�ì[íVì�ã�Æ-É�È_î�É�èQÉ�ã�î�ï_ì�ã
θ2 ð

Ä�È3ì�éñê�ï3ì�ä�ÅCê�ídò#É�í:ósê�È3É!èdÉAÈ3ï�èQÉAäAæ�Å	ô-É�å�ì�ã�ÉRä�ê�ãOò#ì�ã�î�É�È?ò�çTÉ�æ�ç�É�È?Å	æ?ò#ì�Ç�íVîUõQÉ!õdÉAæ�æ3É�È?æ3ìmî�É�ê�ídò�ÅVæ�çÈ�ÅVï�ë9ö'è�È3ì�î�Ç�ä�É�È3ï!Å	ó}æ�çTÉ�Å	È�ï�ÉAí	í	Å	ã�ÆOè�È�ÅVäAÉ�ÅVïRíVì�ò ðR÷ ç�É�È3Ébó+ì�È3É�ådÅ	æRéOêAö'õQÉ�Å	ã9æWÉ�È3ÉAï�æ�Å	ã�ÆOæWìOï�æ�ÇTî�öXæ3ç�ÉÅ	éKèTê�ä�æ�ì�ó$î�ÅCï�È�Ç�è�æ�ÅVì�ãOì�ãUæ�ç�É�ÈWÉ�æWê�Å	íVÉ�È�ø ï}è�È3ì�ùTæ?ê�ã�îUì�ãUæ�ç�É_ï3ì�ä�ÅCê�íTò?ÉAí:ó+ê�È3É_ì�õTï�É�È3ô-ÉAîMÅ	ãMæ�ç�É!Ä�ú_û ð÷ ç�É�É�ü�èQÉAä�æ3É�îKï�ì�ä�ÅCê�í�ò?ÉAí:ó+ê�È3É�ì�õ�æWê�Å	ã�ÉAî[Å	ãMýiÉAï�æ?û�É�È�éUê�ã9ö WF R G
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ê�ã�îFæ�ç�ÉÉbü�èdÉ�ä�æ3ÉAîFè�È3ì�ùTæ�ì�õ�æWê�Å	ãTÉAîFõ9öæ�ç�Éï3ì�íVÉÈ3É�æWê�Å	íCÉ�È�Ë

WF R G (x1, x2) = Sc(x1, x2) + Π̄(x1, x2) þ+ÿ-ÿ��ò�ç�É�È3Éæ�ç�Éä�ì�ã�ï�Ç�éMÉ�È!ï�Ç�È�è�í	Ç�ï�ÅVï&Ë

Sc(x1, x2) =
∫ x0+l
0 f(t)d t − f(x0 + l)(x0 + l) þ+ÿ Ê �

÷ ç�É�È3É�ó6ì�È3É�Ë

WF R G (x1, x2) = a
1

ε0 − 1
(x0 + l)

1− 1

ε0 + Π̄(x1, x2). þ+ÿ����
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# 74.  E. HACHE 
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# 75.  O. MASSOL 
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# 76.  F. LANTZ, E. SENTENAC CHEMIN 
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# 77.  B. CHÈZE, P. GASTINEAU, J. CHEVALLIER  
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# 79.  I. ABADA, O. MASSOL 
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∗ une version anglaise de cet article est disponible sur 
demande 


