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Z

pZ H RH(r)

T (r)

Y = pZZ +RH(r)H + T (r)

r0
Z

H =
Y − T (r0)

RH(r0)
−

pZ

RH(r0)
Z

Z0

H =
y − pZZ0 − T (r)

RH(r)

r H
T (r)

RH(r) (H, r) (Y − pZZ0 −
T (r))(−R′H(r)) − T ′(r)RH(r)

Y −pZZ0−T (r) = RH(r)H
H(−R′H(r))−T ′(r)

H(−R′H(r)) = T ′(r)



r Z H U(Z,H)

RH(r) =
∂U
∂H
∂U
∂Z

U(Y − T (r)−RH(r)H(r), H(r)) = Ū

⇒ −
∂U(Z,H)

∂Z

(

RH(r)
∂H(r)

∂r
+ T ′(r) +H(r)

∂RH(r)

∂r

)

+
∂U(Z,H)

∂H

∂H(r)

∂r
= 0

⇒ −
∂U(Z,H)

∂Z

(
∂U
∂H
∂U
∂Z

×
∂H(r)

∂r
+ T ′(r) +H(r)

∂RH(r)

∂r

)

+
∂U(Z,H)

∂H

∂H(r)

∂r
= 0

⇒
∂RH(r)

∂r
= −

T ′(r)

H(r)



Ψ(r, u)

u

Ψ(r, u) =
Z,H

{
Y − T (r)− Z

H

∣
∣
∣
∣
U(Z,H) = u

}

u
Z(H,u) (H,Z) Z(H,u)

Ψ(r, u) =
H

Y − T (r)− Z(H,u)

H

Y = Z +RH(r)H + T (r) RH(r)

RH(r) =
Y − T (r)− Z(H,u)

H

Z = Y − T (r) −
RH(r)H (H = 0, Z =
Y − T (r)) RH (H =
Y−T (r)
RH(r) , Z = 0) RH

(H,Z) u

RH

−∂Z(H,u)

∂H
=

Y − T (r)− Z

H
= Ψ(r, u)

(H,Z)



H(r, u)
u

H(r, u) =
Y − T (r)− z

Ψ(r, u)

V (RH(r), Y − T (r)) =
Z,H

{U(Z,H) | Z +RHH = Y − T (r)}

RH = −
∂Z(H,u)

∂H

RH = Ψ(r, u) u = V (Ψ(r, u), Y − T (r))
Ψ(r, u0) u0 m2

Ψ(r, u0) u0

u0

RH

V (RH(r), Y − T (r)) ≤ V (Ψ(r, u), Y − T (r)) RH(r) ≥ Ψ(r, u)
V (RH(r), Y − T (r)) ≥ V (Ψ(r, u), Y − T (r)) RH(r) ≤ Ψ(r, u)

V (RH(r), Y − T (r)) R V (Ψ(r, u), Y − T (r)) RH(r) ⋚ Ψ(r, u)

RH(r)

Ū RH(r, Ū)
Ψ(r, Ū)

H(r, Ū)

∂Ψ(r, Ū)

∂r
= −

T ′(r)

H(r, Ū)



u

∂Ψ(r, u)

∂u
= −

1

H(r, u)

∂Z(s, u)

∂u
< 0

(r,Ψ) u1 > u0 Ψ(r, u1)
Ψ(r, u0)

F (K,L)
RH R

L,K
RH(r, Ū)F (L,K)−R(r)L−K ∀r



R(r) =
L,K

RH(r, Ū)F (L,K)−K

L

k F (K,L) =
LF (K

L
, 1) = LF (k) F (k)

F (k)

F (k∗) = F

[

(F ′)−1

(
1

RH(r, Ū)

)]

= G(RH(r, Ū))

RH

k

R(r) = RHG(RH(r, Ū))− F−1(G(RH(r)))

R(r) = J(RH(r))

⇒ R′(r) =
∂RH

∂r
G(RH) +RH

∂G

∂RH

∂RH

∂r
−

∂G

∂RH

∂RH

∂r
(F−1)′[G(RH)]

⇒ R′(r) =
∂RH

∂r
G(RH) +RH

∂G

∂RH

∂RH

∂r
−

∂G

∂RH

∂RH

∂r

1

F ′(F−1[G(RH)])

⇒ R′(r) =
∂RH

∂r
G(RH) +RH

∂G

∂RH

∂RH

∂r
−

∂G

∂RH

∂RH

∂r
RH

⇒ R′(r) =
∂RH

∂r
G(RH)

⇒ R′(r) =
∂RH

∂r
F (k∗)

R(r) = J(RH(r))



RA

R(f) = RA

RH(f) = J−1(RA)

F (kf ) = G(J−1(RA))

= F

[

(F ′)−1

(
1

J−1(RA)

)]

L(r)
∫ f

0

L(r)F (r, Ū)

H(Y − T (r), Ū)
r = N



U∗

U = ZαHβ

Y = Z +HRH + T H
RH

H(r) =
β(Y − T (r))

RH(r)

H(r)RH(r)
β

U(Z(r), q(r)) = U(Y − T (r)−HRH(r), q(r)) = (1− β)1−β
β
β Y − T (r)

RH(r)β

Ū
r



RH(r, f) =

(

(1− β)1−β
β
β Y − T (r)

Ū

) 1
β

= RH(f)

(

Y − T (r)

Y − T (f)

) 1
β

F (L,K) = ALaK1−a

a

π(r) = RH(r, f)F (L(r),K(r))−R(r)L(r)− δK(r)

k = K
L

k

k
∗ =

(

A(1− a)×
1

δ
×RH(r, f)

) 1
a

m2

F (r) = A
1
a

(

(1− a)×
1

δ
×RH(r, f)

)
1−a
a

δ



RH(r, f) =
1

A

(

δ

1− a

)

1−a (
R(r, f)

a

)a

R(r, f) = a(ARH(r, f))
1
a

(

1− a

δ

)
1−a
a

R(r, f) =

(

Y − T (r)

Y − T (f)

) 1
a(β)

RA

1

a× β
>

1

β

R(f) = RA

RH(f) =
1

A

(

δ

1− a

)

1−a (
RA

a

)a

F (f) = A
1
a

(

1

δ
(1− a)

(

1

A

(

δ

1− a

)

1−a (
RA

a

)a
))

1−a
a

RA

∫ f

0

L(r)F (r)

H(r, f)
r = N



θ



U(Z,H, r) =
Zα(r)Hβ(r)

v(r)

v(r) = (a+ r)τ



U(Y −RH(r)H(r), H(r), r) = Ū

⇒ −
∂U(Z,H)

∂Z

(

RH(r)
∂H(r)

∂r
+H(r)

∂RH(r)

∂r

)

+
∂U(Z,H)

∂H

∂H(r)

∂r
+

∂U(Z,H)

∂r
= 0

⇒
∂RH(r)

∂r
×

∂U(Z,H)

∂Z
×H(r) =

∂U(Z,H)

∂r

βY
β(Y − T (r))
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i T (i)

Y = pZZ +RH(i)H + T (i)



×

RH(i, Ū) = β

(

(1− β)1−β Y − T (i)

Ū

) 1
β

H(i, Ū) = β

(
Y − T (i)

RH(i, Ū)

)

F (i, Ū) = A
1
a

(
1

δ
(1− a)RH(i, Ū)

) 1−a
a



F (i, Ū) =

[

A
1
a

(
1

δ
(1− a)RH(i, Ū)

) 1−a
a

]

1RH(i,Ū)>R̄H

a
A

A

G

L(i) = θ(i)G



I∑

i=1

L(i)F (i, Ū)

H(Y − T (i), Ū)
= N

N
Ū

N



5.5 3.4 3.5 3.2 3.8 3.2 3.4 3.1 3.8
9.8 5.3 6.2 5.3 10 6.7 7 5.3 7.3
7.7 2.1 3.5 2.9 6.5 3.4 4.5 3.0 4.6
12.9 63.0 55.9 60.8 34.5 36.7 39.6 54.1 41.3
64.1 26.2 30.9 27.8 45.1 50.0 45.5 34.6 43.0

68.8 14.8 14.2 15.3 28.2 29.4 29.2 18.1 31.3

7.7 0.4 0.3 0.3 0.4 0.8 0.5 0.4 3.7
13.5 0.8 0.8 0.9 2.0 1.4 1.2 0.8 6.8
8.5 1.5 3.4 2.5 8.0 3.8 5.5 2.6 6.4
8.3 19.2 19.4 20.8 19.5 16.9 19.1 19.0 14.2
62.0 78.1 76.1 75.5 70.1 77.1 73.7 77.2 69.0
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λ φ
i

m

Pi(m) =
exp

[
−Ci(m)−φti(m)

λ

]

∑M
j=1 exp

[
−Ci(m)−φti(m)

λ

]

φ

φ = 0, 16
λ = 5, 9







RH(i, Ū) = β

(

(1− β)1−β Y − C(i)− φt(i)

Ū

) 1
β

H(i, Ū) = β

(
Y − C(i)

RH(i, Ū)

)

Ū = (1− β)1−β ×
Y − C(i)− φt(i)

(Y − C(i))β
×Hβ

φ = 0

Ū = [(1− β)(Y − C(i))]1−β ×Hβ ×

(
Y − C(i)− φt(i)

Y − C(i)

)β

= (1− β)(Y − C(i))]1−β ×Hβ

︸ ︷︷ ︸
×

(

1−
φt(i)

Y − C(i)

)β

︸ ︷︷ ︸



(RH(r, Ū)) =
1

β
×

(
ααββ

Ū

)

+
1

β
× (Y − T (r))

α
β







Ū

RH(i, Ū) = ǫi ×

(

(1− β)1−βββ Y − T (r)

Ū

) 1
β

⇒ (RH(r, Ū)) =
1

β
×

(

ǫ
β
i ×

ααββ

Ū

)

+
1

β
× (Y − T (r))

ǫi

i U(Z,H, i) = Zα(ǫi × H)β

(RH(r, Ū))−
1

β
× (Y − T (r)) =

1

β
×

(

ǫ
β
i ×

ααββ

Ū

)

ǫi

ǭ
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ǫi
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A b
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b

b
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β R̄h

β β
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commissariat général au développement durable


