
Ω

X : Ω → R Ω R

X(Ω) x ∈ R

X−1(x) = {ω ∈ Ω/X(ω) = x} ∈ P(Ω),

X−1(x) Ω

Ω = {(F, F ), (F, P ), (P, F ), (P, P )},

Ω

P ({(F, F )}) = P ({(F, P )}) = P ({(P, F )}) = P ({(P, P )}) = (
1

2
)(
1

2
) =
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4
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X Ω

, et Ω
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Ω

[0, 1]

RX

P PX

PX(X = x) = P (X−1(x)) = P ({ω ∈ Ω/X(ω) = x})



PX(X = 0) = P ({(F, F )}) = 1
4

PX(X = 1) = P ({(P, F ), (F, P )}) = 1
2

PX(X = 2) = P ({(P, P )}) = 1
4

xi

PX(X = xi)
1
4

1
2

1
4

X R

[0, 1]

F : R → [0, 1]

x �→ F (x) = P (X ≤ x)

F X

F (x) =
∑

xk≤x

P (X = xk)

lim
x→−∞F (x) = 0 lim

x→+∞F (x) = 1

x < 0, F (x) = 0

0 ≤ x < 1, F (x) = 1
4

1 ≤ x < 2, F (x) = 3
4

2 ≤ x, F (x) = 1

X

E(X) =
∑
k

xkP (X = xk)

E(X) =
∑
k

xkP (X = xk) = 0 · 1
4 + 1 · 1

2 + 2 · 1
4 = 1

X

E(α) = α, ∀α R

E(X + α) = E(X) + α, ∀α R

E(X1 +X2) = E(X1) + E(X2)



X

V ar(X) =
∑
k

(xk − E(X))2P (X = xk)

V ar(X) =
∑
k

(xk − E(X))2P (X = xk) = (0− 1)2 · 1
4 + (1− 1)2 · 1

2 + (2− 1)2 · 1
4 = 3

4

V ar(X) == E(X2)− E(X)2

V ar(αX + β) = α2V ar(X), ∀α β R

X r ∈ N� r

X

E(Xr) =
∑
k

(xk)
rP (X = xk),

r X

E(X − E(X))r =
∑
k

(xk − E(X))rP (X = xk).

2

σ X

σ(X) =
√
V ar(X).

A B Ω

Ω =

{ω1, ω2} 1

0

⎧⎪⎨
⎪⎩

P ({ω1}) = p,

P ({ω2}) = 1− p,

X {0, 1}
0 < p < 1 B(p)⎧⎪⎨

⎪⎩
P (X = 1) = p,

P (X = 0) = 1− p,



X Ω = {P, F} {0, 1} X(P ) = 1 X(F ) = 0

X p = 1
2

n p

n p B(n, p) X(Ω =

{0, 1, 2, ..., n}

∀k ∈ {0, 1, 2, ..., n} : P (X = k) = Ck
np

k(1− p)n−k

X

X n = 4 p = 1
2

P (X = 0) = Ck
np

k(1− p)n−k = C0
4 (

1
2 )

0( 12 )
4−0 = 1

16

P (X = 1) = C1
4 (

1
2 )

1( 12 )
4−1 = 1

4

P (X = 2) = C2
4 (

1
2 )

2( 12 )
4−2 = 3

8

P (X = 2) = C3
4 (

1
2 )

3( 12 )
4−3 = 1

4

P (X = 4) = C4
4 (

1
2 )

4( 12 )
4−4 = 1

16

λ > 0

X X(Ω) = N

∀k ∈ N : P (X = k) =
λk

k!
e−λ

X B(n, p) n → ∞ p → 0

np λ X

λ

p

X X(Ω) = N�

∀k ∈ N� : P (X = k) = p(1− p)k−1

p Ω) = {ω = (ω1, ω2, ...)/ωI = pileouface}
X

X : Ω → R

ω �→ F (x) = .



X(Ω) = N� P (X = k) = p(1− p)k−1

Ω

X : Ω → R, I R

X−1(I) = {ω ∈ Ω/X(ω) ∈ I} ∈ P(Ω),

X−1(I) Ω

F (x) = P (X ≤ x) = P (X−1(]−∞, x])) = P ({ω ∈ Ω/X(ω) ≤ x})

F X

0 ≤ F (x) ≤ 1

lim
x→−∞F (x) = 0 lim

x→+∞F (x) = 1

X F

f

f R

f R ∀x ∈ R, f(x) ≥ 0∫ +∞

−∞
f(t)dt = 1

F (x) =

∫ x

−∞
f(t)dt

f X

X f F

∀(a, b) ∈ R2 P (a < X < b) = F (b)− F (a) =

∫ b

a

f(t)dt

∀a ∈ R P (X > a) = 1− P (x ≤ a) = 1−
∫ a

−∞
f(t)dt =

∫ +∞

a

f(t)dt

a = b P (X = a) =

∫ a

a

f(t)dt = 0

P (X < a) = P (X ≤ a) = F (a) =

∫ a

−∞
f(t)dt



X

f(x) =

⎧⎪⎨
⎪⎩

k(4x− 2x2), 0 < x < 2

0, sinon

k P (X > 1)

f

∫ +∞

−∞
f(x)dx = 1

∫ +∞

−∞
f(x)dx =

∫ 0

−∞
0dx+

∫ 2

0

k(4x− 2x2)dx+

∫ +∞

2

0dx = 1

= k

∫ 2

0

k(4x− 2x2)dx = 1

= k(2x2 − 2
3x

3)
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2

0

= 1

k = 3
8

P (X > 1k =

∫ +∞

1

f(x)dx =
3

8

∫ 2

1

(4x− 2x2)dx =
1

2

X

E(X) =

∫ +∞

−∞
xf(x)dx

E(X) =

∫ +∞

−∞
xf(x)dx =

∫ 0

−∞
x · 0dx+

3

8

∫ 2

0

x(4x− 2x2)dx+

∫ +∞

2

x · 0dx

=
3

8

∫ 2

0

(4x2 − 2x3)dx

=
3

8
(
4

3
x3 − 1

2
x4)

∣∣∣∣
2

0

= 1

X

E(α) = α, ∀α R

E(X + α) = E(X) + α, ∀α R

E(X1 +X2) = E(X1) + E(X2)



X

V ar(X) =

∫ +∞

−∞
(x− E(X))2f(x)dx

V ar(X) =

∫ +∞

−∞
(x− E(X))2f(x)dx

=

∫ 0

−∞
(x− 1)2 · 0dx+

3

8

∫ 2

0

(x− 1)2(4x− 2x2)dx+

∫ +∞

2

(x− 1)2 · 0dx

=
3

8

∫ 2

0

(−2x4 + 8x3 − 10x2 + 4x)dx

=
3

8
(−2

5
x5 + 2x4 − 10

3
x3 + 4x2)
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2

0

=
1

5

V ar(X) == E(X2)− E(X)2

V ar(αX + β) = α2V ar(X), ∀α β R

X r ∈ N� r

X

E(Xr) =
∑
k

(xk)
rP (X = xk),

r X

E(X − E(X))r =
∑
k

(xk − E(X))rP (X = xk).

2

σ X

σ(X) =
√
V ar(X).

X

[a, b]

f(x) =

⎧⎪⎨
⎪⎩

1

b− a
, si x ∈ [a, b]

0, si x /∈ [a, b]

X ∼ U ([a, b])



X ∼ U ([a, b])
x < a

F (x) = P (X ≤ x) =

∫ x

−∞
f(t)dt =

∫ a

−∞
0 · dx = 0

a ≤ x < b

F (x) =

∫ x

−∞
f(t)dt =

∫ a

−∞
0 · dx+

∫ x

a

1

b− a
dt =

t

b− a

∣∣∣∣
x

a

=
x− a

b− a
b ≤ x

F (x) =

∫ x

−∞
f(t)dt =

∫ a

−∞
0 · dx+

∫ b

a

1

b− a
dt+

∫ +∞

b

0 · dx =
t

b− a

∣∣∣∣
b

a

=
b− a

b− a
= 1

X ∼ U ([a, b])

E(x) =

∫ +∞

−∞
xf(x)dx

=

∫ a

−∞
x · 0 · dx+

∫ b

a

x

b− a
dx+

∫ +∞

b

x · 0 · dx

=
x2

2(b− a)
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b

a

=
b2 − a2

2(b− a)
=

b+ a

2

=
b2 − a2

2(b− a)

=
b+ a

2

X ∼ U ([a, b])

V ar(x) =

∫ +∞

−∞
(x− E(X))2f(x)dx

=

∫ a

−∞
(x− b+ a

2
)2 · 0 · dx+

∫ b

a

(x− b+a
2 )2

b− a
dx+

∫ +∞

b

(x− b+ a

2
)2 · 0 · dx

=
1

4(b− a)

∫ b

a

(2x− b− a)2dx

=
1

24(b− a)
(2x− b− a)3

∣∣∣∣
b

a

=
(b− a)2
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X [a, b]

f(x) =
d− c

b− a
, si [c, d] ⊂ [a, b]

X

2 10

f X

X [2, 10]

[2, 10]

f(x) =

⎧⎪⎨
⎪⎩

1

10− 2
=

1

8
= 0.125, si x ∈ [2, 10]

0, si x /∈ [2, 10]



P (8 ≤ X) =

∫ +∞

8

f(x)dx =

∫ 10

8

1

8
· dx+

∫ +∞

10

0 · dx =
x

8
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10

8

=
2

8
= 0.25

E(X) =

∫ +∞

−∞
xf(x)dx =

∫ 2

−∞
x · 0dx+

∫ 10

2

x(
1

8
)dx+

∫ +∞

10

x · 0dx

=
1

8

∫ 2

0

dx

=
1

8
(x)

∣∣∣∣
10

2

= 1

X λ > 0

f(x) =

⎧⎪⎨
⎪⎩

λe−λx, si x ≥ 0

0, si x < 0

X ∼ E (λ)

X ∼ E (λ)
x < 0

F (x) = P (X ≤ x) =

∫ x

−∞
f(t)dt =

∫ 0

−∞
0 · dx = 0

0 ≤ x

F (x) =

∫ x

−∞
f(t)dt =

∫ 0

−∞
0 · dx+ λ

∫ x

0

e−λtdt = −e−λt

∣∣∣∣
x

0

= 1− e−λx

X ∼ U ([a, b])

E(x) =

∫ +∞

−∞
xf(x)dx

=

∫ 0

−∞
x · 0 · dx+ λ

∫ +∞

0

xe−λxdx

= lim
R→+∞

[
− xe−λx − 1

λe
−λx

]r
0

=
1

λ

X ∼ U ([a, b])

V ar(x) =

∫ +∞

−∞
(x− E(X))2f(x)dx

=

∫ 0

−∞
(x− 1

λ
)2 · 0 · dx+ λ

∫ +∞

0

(x− 1

λ
)2e−λxdx

V ar(x) =
1

λ2



X R

(m,σ)

f(x) =
1

σ
√
2π

e
−(x−m)2

2σ2

X ∼ N (m,σ) m = E(X) σ =
√
V ar(X)


