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Coik (Q,A,P) mmxr\ace/r\rwga[)}«&u& W\Eﬂ&&%@’m dume wanialle
MT@NE&Q&X&U&Q&ANAWNW&QQ&MQ&%MW\ d.a%\rme/r\m

Gx(t) = E(tY) = iotkP(X =
k=0

@MU;QWWWAEQQWM@MW
excemplles

)_[OmaZP k) =1, donc R = RCUZtk :k:))21/[\m,omm«wmeGX
k>0

Mtaumwvmde{)f\/msmﬁmwwaﬁge -1,1].
2.£QAD’TTVTT\BGX M&MC“M}—R,R[M
i!

= k)!ti’kP(X =)

VkeN , Vo€l -RR[, GPx)=>"
k

En panticulien, powt keN | G (0) = KIP(X = k).

3. (a) i X < B(p), dlows Gx(t) =1—p+pt , qowt foub ¢ €R.

-
1

(B) §i x < B(n,p), dlows Gx(t) =1 —p+pt)" . pown tout teR.
(c) $i X = G(p). allrws Gx(t) = = . pown bouk |t < L

4. Comme R >1 olons Gx enk conbimue aun [-1,1] ek de dlosse 0= aun | —1,1].
Do nestrickion de sa déninée seconde sun [0,1[ ek positie, ce qui impligue
que G'y est cnoianambe ek sa limite en 17 existe doms R* U {+o0} ( Thesneme
de la limite momotome ). dOstons cetke limite pan 1.
e Si1eR alons G eat doninallle em 1 ( proborngement déninsalle ) avec G (1) = 1.

Joun 0<z <1, neN* | kakflp(xzk)gc;g((x)ga;(u) (G est )

Lo suite kak 'P(X = k) mt/‘etfmaﬁmeedofnc&[),emmge Lo conver

W@M&WW&Q&WW /r\ubbxmu%@'\/me ) de Lo

%nx"lP n) auw [0,1]. mwtamtﬁ%wfetz,ms@bwnt
G (1 )— hm Gx(t) = lim Znt" 'p(x ZnP = E(X)

ongz+oo,mmubidéheumnéeQA>Ouercefnw.@andé%\mihm&eﬂa
Pimite,iﬂmtem0<m<lm%/r\n@cp\edelteﬂorxm0' () > A comme
G’X()—ngrfooz,lka 'P(x apomb deoentamxnmnﬁN omn a

D kP(X =k) > ka*'P(X = k) > A, ceci poun feuk 4> 0 dstl E(X) = +o0.
k=1

k=1
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5gwmmwﬂawnmﬂgeagéabomeXWmde'm2
ENMWLE<X)MWMG%M&M&01<MWQ€MWAE
de/r\r\o&ynﬁe/mt)

QFML O<x<l, om a

Gile) = Gxll) ;1(5":,%,@ Lp(x ka )

k=1
o k—1
T -1
= P(X =
Dk P(X =k)
k=2

= Y k(l+z+..+2"?)P(X =k)
k=2

Tuisgue Vn>2 ,  |k(1+z+ ...+ 2" 2)P(X = k)| < k(k — 1)P(X = k)

eb > k(k—1)P(X =k) eat convengente de somme E(X(X 1)),

k>2

o o atnie ST k(142 + ... + 28 2)P(X = k) mornmalement aun. [0, 1]
| % g
/[u,u,b

im Gx@ =G _ Zk (I+a+..+2*"HP(X = k) = ik(k—l)P(X =k) = BE(X(X-1))

1- r—1 1-
Tr—r xr—r =2 —2

OmmdédmturueG'X%tdéﬂ/\mQermlatque

V(X) = BE(X(X - 1)) - B(X)* + E(X) = G% (1) — (G (1))* + G (1)

@WMNGXMWAM%@MMMQ’Q@mlmW
dmuoaﬂa&tewwdomewG’mﬁmﬁmumemOl eﬂ),emtd%.a.
Mﬂem[oﬂ drync/[\anTAF:

o0

Gx(z) — G (1 =1 -
v €]0,1], % = kax — P(X =k) Y k(l+z+..4+2*2)P(X = k)
k=2 k=2

dd@mMMn>2 oM A

Zn:k(k—nP(X:k)_ lim Zk: k—1)t"2P(X = k) < lim Zk: E—1)tF2P(X = k) =

t—1— t—1—

Ceci own bouk n > 2, d'st Lemistence de B(X(X 1)), quis E(X?).
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6§L0<p<1aﬂo*w >1/rwwGXadm&tmmmnm\tdohdne2 Bomme

2p(1 — p)

4 1" _
Gx(t) = —F— 5 > Gx(t)—m

(1= -p)t)

@W%£u%&n&m8md'mmdew%aﬂéa
koines

1?@|t|<RmRM&MMMW&Wd&Mﬁ%
W@MMQ%MMAMGX“...,GXk el Gx,1. 4x,-

Comme X1,..., Xy, sonk indsnendamtes olons les varialles t¥1, ... 1% e aomt ausai
( P Reniks )/r"u*’b

k k k
Gnoaelt) = BIE ) = B[ = [T o) = ][ 6(x)

£EAX omtﬁammeﬁotqueXdomGXﬁ X, = HG =G%.

.(a)Oma: E(Y):Z JMWMMMQMMQ:
yeEY ()
Yyev(Q), P ZP =y, N=k) = En:P Y = y|N = k)P(N = k)
k=1
Y):ZP(N:k) Y yP(Y =yIN=k) =) P(N=kEYI|N =k|)
k=1 yeY (Q) k=1
(Qy) Gotenk kell,n]] ek t €R. Om/rme Y =t% om a :
E(®|[N=K) = > yP(Y=yN=k)
yeY (Q)
= > t'P(S=s|N=k)
seS(Q)
k
= > tP(S =) X;=s)
k 1=1
sazm)(m
- GZ?:l Xi (t)
= GX(t)
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(c) Foun tout nzel ¢, Gs(t) = E(t5) =S P(N = k)E(Y|[N = k]) = iP(N =
k)G (t).

(d) Foun tout neel t
Gn(Gx(t)) = zn:(GX(t))kP(N =k)=Gg(t), dot.  Gg=GnoGx.

k=1
3.£%WM«\WMA&WUQM%,M,WMné&t, Gis(t) =
G (Gx(1).Gi (1), en qpremamt ¢ = 1 ek uhilisamt Q.1.4, o oblient  E(S) =

E(N)E(X).

1. (a) égeéet@«xmtmbw@,dmP(Nzl):P(N:2):0,5.
(Qa)o kzl@Wmm,mﬂmeedémAﬂ&e%@wmp,%mm

Méarmxr\rm[)yapyp,%
Vi=1,..,4, P(S=i| N=1)=0,25

. k:Q:@chm,mﬂamceﬁedédmm%e@,dmwS:X1+X2,/[\m

i/T\dé/"\.emdamced,eXl e/th,ofnauna,/r\oleZouti:Z...,B
. . 1 min(i—1,9—1)
(S=1l ) Z (X1 =7)P(X2=1) Z 16 16
1<j,0i<4 1<j,l<4
j+l=1 j+il=1

(c) Fan. robolilites Lotolles, om a

P(S=1)=4 , P(S=2=3 , P(S=3)=% , P(S=4) =435
P(S=5)=3 , P(S=6)=35, P(S=7)=% , P(S=8)=3;
£m/r\mnced38%tdemee/r\m
8
E(S) = iP(sz):lzTS

fin
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égemon'ohdneSdeSmtdmvnée/rm:

8
E(S?) =) i’P(S=1i) = %
=1
Do V(S) = BE(S?) — E(5)? = 2.
2. (a) On prend X < u({1,2,3,4}).
(Q»)@)mtoutnéegt,ma:

t t? t 2 3 ¢t
Gn(t) == + = Gx(t) =+ =+ =+ —
NO=5+5 » Gx)=3+5+5+3

(c)@amtoutnéeﬁt,ma:

t 52 33 ot ® 38 T 48
GS(t):GN(GX(t)):§+§+T6+372+§+372+E+372

Omrwbwwueﬂaﬂo«,ﬁ’w@mmdﬂammdes,mmﬂarwﬂa
biens

)

P(S = i) = E(S)=Gs(1) , V(S)=G%(1)+Gs(1) — G(1)?

0!
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