


Exercice I

supposons que Xn on nees X en
Loi

,
donc

- g continue Gornie

En Elgixal] = E(g(x)]

(him Sup = SAxe

Soit I continue
,

on gborne ,
lov yot continue bounce.

d'oi

CoELgI1IXnIl] = El gof(X1]

Don en notant Ynifixal et Y= F/X)
.

on a

En Elyly = Etg(y1] Conc f/X1) converge en boi vers f(x).

Exercice L

Soit neI
,

soit Ell

Funka) = P(X ,
zxvXesV ... uXn = X

2 - Fun() = 1 - P(X ,
zxvXexV ... uXn = X)

= P((x ,
zxvXxV ... uXn = X()

= P(X
, >1 x 21 ...Xax)

= ( - Fx
,
p) - - .. (1 - Fn(u)

Fun() = 1 - C - Ex
,
p) - - - . (1 - Fn(u I

Fun() = p(X , =x1
... Xa (x) = P(X, (x) . . . P(Xn(x)

= Ex
,
(x) ... Fxn(

2.

Fun(e) = 1 - 11 - Ex
,
41"

Frax) = (Fx, (x))"

3
. 41S : X2 ~ Unif(20.23) On a Exc = 10 sisix 30, 1[

2 SiL

Don

Fun() = 1 - 11 - Fise)" " (0 si 20 = I
jo ,tal

I si

Fun (x) =(Exy())" ney O si x1 = 221
, +0S I si x2/



18) Si Xy + Exp)))

f(x) = 1 - e
-

X
,

Funk) = 2 - 11 -Fi = 1 - 11 - 11 - e
-xx))" = 2 - e

-1*

Fun (x) =(Exy())" = (1 - e
-+x)9

1 - e -
X

= 0 Six = 0
,

six70
,

si 7) 20
, Fx

,
(x) = 0

2 x0 Fx
,
(x) = 1 - e

-x

O2 Faso ex"30 of e
*

<Clonc 1-e*50. 23

Donc Funk n -> +
> Osi > O[ 1s0

Fun()
ne>O
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3) X = Sopt &E

E[X] = j cidPx
= 1% %:

"

pt nt) Px
= 1. D

.

"

Letzs Pt*et) Px

= 1. (. 12x+s pt
*(Px)d +

= J
.

*

pt" 11 - Fx(t)) et

Exercice 4 F(x) = PTX (x)

Soit y e [0. 13
, Gly) = inf(x + IR : Falzy4

R 1

2
.
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-
↓ I "G

2
. Supposons X-Unitko. 23)

F(x) =120
,13k)9

fly) =y

Supposons X- Exp(x)

F(x)= 1 -e
-xx

(-e
- 1xzyzse

- xx
- 1-y

ES
-ax - log(2-y/

G(y) =
-2

-3
ES < 2 - log11 -y)
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3. (4)

E(116141)3 = (1/41)120112 & Pu

= SHu) [190
,
13 d Pu

4
.

Si Y = F(X) , on Fest strictement moissante et continue lon elle

admet une vraie inverse.

P(y = y) = P(F(X(zy) = P(X = F"(y)) = F(F+(1) donc F(x) Seit Unif((0, 13)



ceriesave m en toi vers Xie

ELAIXal] ELAX1]

i. e FETo INEN Enen 1.** fan)Pxn-S. FoldPx12

E(A(Xn) - f(x)] = 2

02 Fest continue en tout point donc FER

him Fxn = Exl



Exercice 1

supposons que
XnEX :. e by continue Gornce

am Elg(x)T = E[g(x)]

On fest continue borée donc gof est continue

fornée d'oci

im ElgofIXuT = Elgof(XI]
I

E(y(f(xn))) = E(y(f(x))]
d'oci f(xa) -- f(x)

Exercic2

1. Soit ter

Funlt) = P(Un = t) = P(X,
1 +1 ... +X =t) = P(X

, (t) - - - PIXnEt) mas indeptes

= Fx
.

(t)... - Fx
,

(t)

Fun(t) = Plun = t) = 1 - P(Unit)

P(Un > t) = P(X
, >t1 ... 1 Xnzt)

= P(x,t) ... P/Xn >+

= (1 - Fx
,
(t)) - - . (1 - Fxn(t))

d'ori Funlt) = 1 - (11 -Fx
,(t) ... 11-Fxult))

2. Funlt) = Fx
,
(t)1

Fun(t) = 1 - (1 - Fx
,
(t))1

3
,

urt
Funlt) = En · 40 Si + 2 3 converge vers I

Sit ? 1

Fun(t) = 1 - 11 -t
10sito

e 3 converge vers 0.



b) exp .

Fu(t) = (1 - e
-xt)

n ->=

> O At

qui n'est pas
correcte d'on Un ne convergepar en loi

Funlt) = 1-11-1-"

= 1-1e
++d de +

I converge vers 0.

z = 0

Exercice 3
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