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⎜

⎜
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⎞

⎟

⎟
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⎠
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M2(R) B = (E1, E2, E3, E4)

E1 =

(
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(
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(
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, E4 =

(
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n = 2 A M2(R)
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1 3
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ϕA B
A ϕA
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V2 ϕA
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λ ϕA M
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A
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E (α, f, F )
• α
• f R+ R∗

+

• F R+ [0, 1[

{

∀t ∈ R∗
+, F ′(t) = f(t) [F (t)]α (1− F (t))

∀x ∈ R+, F (x) = 0 ⇐⇒ x = 0

(α0, f0, F0) α0 =
1

2
t f0(t) =

1

1 + t
x

F0(x) =

(

x

x+ 2

)2

E

(α, f, F ) E



F +∞ ℓ
]0, 1]

a ]0, a] H

∀x ∈]0, a], H(x) =

∫ F (a)

F (x)

1

tα(1− t)
dt−

∫ a

x

f(t)dt

H ]0, a] x ]0, a] H ′(x)

H
∫ F (a)

0

1

tα(1− t)
dt

∫ a

0
f(t)dt

α

Ψ R

Ψ(x) =
ex − e−x

ex + e−x

x

∫ F (x)

0

1√
t(1− t)

dt = ln

(

1 +
√

F (x)

1−
√

F (x)
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α =
1

2
F f

∀x ∈ R+, F (x) =

[

Ψ

(

1

2

∫ x

0
f(t)dt

)]2

F α =
1

2
f R+ f(x) =

2x

x2 + 1
]0, 1[ G

G(x) =

∫ x

0

1

tα(1− t)
dt

0 < α < 1

x ]0, 1[

xα−2G(x)− 1

(1− α)x
= xα−2

∫ x

0

1

tα−1(1− t)
dt

x ]0, 1[ n

xα−2G(x)− 1

(1− α)x
=

n
∑

k=0

xk

k − α+ 2
+ xα−2

∫ x

0

tn−α+2

1− t
dt

lim
x→0+

[

(F (x))α−2
∫ F (x)

0

1

tα(1− t)
dt− 1

F (x)(1− α)

]

=
1

2− α

f(0) ̸= 0 R+ Φ Φ(x) =

∫ x

0
f(t)dt

lim
x→0+

Φ(x)

x

F (x) ∼
0+

[(1− α)xf(0)]
1

1−α



X (Ω,A,P)
Ω Y

∀ω ∈ Ω, Y (ω) =

∫ 1

−1

∣

∣X(ω)− t
∣

∣dt

Y (Ω,A,P)

X [−1, 1]

Y X

Y

Y Y

Y

X f R

∀t ∈ R, f(t) =
1

2
e−|t|

f

X

R g g(x) =

∫ 1

−1
|x− t|dt

x g(x) x g
R

FY Y FY (y) y

Y Y

(Xn)n"1 (Ω,A,P)

n Xn N (0,
1

n
) Xn

1

n
n Yn

∀ω ∈ Ω, Yn(ω) =

∫ 1

−1

∣

∣Xn(ω)− t
∣

∣dt

Yn (Ω,A,P)
FYn

Yn Φ

y FYn
(y) Φ(y) n
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y lim
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