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x̂1 = d
w�x
x̂2 = 0

�q�
p1 < p2

x̂1 = 0
w�x
x̂2 = d

�q�
p1 > p2

{(x̂1,x̂2) ∈ R
2 : x̂1 + x̂2 = d , x̂1 > 0 , x̂2 > 0}
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f(x1,x2) = x1p1 + x2p2
�
h1(x1,x2) = −x1
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h2(x1,x2) = −x2
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g(x1,x2) = x1 + x2 − d
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Ω = {x ∈ R
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pi

xi

Di

2 pi

di(xi)

demande affine et décroissante
en fonction du prix du billet

0

demande calculée à la partie I
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di(0) = Di
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0 < pi

w�x
di(2pi) = 0
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i=1
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∑
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2pi
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∑
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Di
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∑
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Dixi
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f +

n
∑
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cidi(xi) = f +

n
∑
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ciDi

(

1 −
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2pi
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= −
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∑
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ciDi
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n
∑

i=1
ciDi + f
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∑
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1 +
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2pi

)
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∑
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ciDi − f
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di(xi) 6 m
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n
∑
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pi
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∑

i=1
Di −m 6 0
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n
∑
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∑

i=1
Di
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J(x) =
1
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xTQx− aTx+ F

w�x
g(x) = − 1
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Tx+G

¡
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g
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µ̂ ∈ R+
x	w����*���{w

(x̂,µ̂)
w}�qx*�	|�����xq��|��Z�=�V��~	|�������0wH�=�������

(Dual) sup
µ>0

inf
x∈Rn

L(x,µ)
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�}��w}�
L(x,µ) = J(x) + µg(x) =

1

2
xTQx− aTx+ F + µ

(

−
1

2
bTx+G
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1 � � � z�x)���ewW�=�e|���~ µ > 0
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x̂
�������������	w

L(·,µ)
����|�~	� ∂L

∂x
(x̂,µ) = 0

�{�)|���xë�

x̂TQ− aT −
µ

2
bT = 0

	�� w}�qx���Ö�0z�xq~q�����{w��
��|��{�

x̂ = Q−1
(

a+
µ

2
b
)

� � ����xq~	w¦����~qx��
L(·,µ)

w}�qx*�}|�����w¥��w��|��{�ÿ��w
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|��x	w�����w}�	x ���w��/������������µ��w

L(·,µ)
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L(x,µ)

�	|��{�B� �ª�}|���xq~)������x	w
µ > 0

�Ö|���x
ψ :

R −→ R

µ 7−→ inf
x∈Rn

L(x,µ) = L(x̂(µ),µ)
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x̂(µ) = Q−1

(

a+
µ

2
b
) �

ψ(µ) =
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aT +
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bT

)

Q−1QQ−1
(

a+
µ

2
b
)
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(

a+
µ

2
b
)

+F+µ

(

−
1
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bTQ−1

(

a+
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2
b
)

+G
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(
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ψ(µ) = −
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µ2 +

(

G−
aTQ−1b
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µ+ F −
aTQ−1a
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��wÿ���j�=������µ��w
ψ
�q��~

R+
w�x*�{|��/�q��~

R
¡

!
1 �!� �u��� � 2G > bTQ−1a� ��|�~	�ÿ��wª�e|�����x�����(����������w�� �\��z�~q����z}w���w

ψ
w}�qxÿ�e|¢�q��xq���2��|��{�ª� �/�	|�����xq��|����=� ��~	|�������0w

�=�����Nw}�qx
µ̂ =

2

bTQ−1b
(2G− bTQ−1a)

w�x
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∑
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(

1 −
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2pj
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> 2m

w�x
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2
+

−2m+
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∑

j=1
Dj

(

1 −
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2pj

)
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∑

j=1

Dj
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x̂i = pi +
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+

−2m+
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∑
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(

1 −
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∑
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cj

2pj

)

< 2m

w�x
ci < 2pi

�
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[1,n]
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�u��z}��~q����w���x
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∂x
(x̂) +

n
∑
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∂x
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2
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