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1. (10%)

Twa players A and B are going to play a math of a series of 5 independent, and fair games
(Lhat i3, each player has the same probability 1 to win for cach game). The match will
continte until either A or B wins 3 gaunes. Find the exptected lenglh of games of 1he match.

2. (10%)
Let & be a random variable with £X = 0. If we define Xt = max{®, X}, then prove that
EXtT=1E|X|

3. (15%)

The probabilily generating function ®x(f) of a ponnegative ioteger valied random vanable
Xis defined as @x{i} = D2 F{X — cH* for -1 < ¢t < 1. Lel A, X1, Xu,-- 0 Xu be
Independeni nonncgative inleger valued randorn variables. Set Sy = X; + Xo + -+ + X
If Xy, Xa,--+ X, have the same probability functen with mean g, then prove that

(1) @(1) = BN (where (1) = 211
{2) ©5,{t) = IniPx (1)) (vou may use the fact H ¥ and Z arc independent random
variabies._ then '[I'}'_}gl:f}l = "I"‘p“jl - ‘I’zl:f};'

(8) ESy =y BN

[l ¥1,---, ¥ be r random variables with the joint probability density function

EL A =3 (B e ) .
FUntte, - -ogo) = { et (g) #m S for gy <y <00 <y
0 : otherwize

— }:E:L F{ +{H - r

r

IfT ]ﬂ* then find

(1] the moment generating Function of T
(2] the mean and variance of 7.

5. (10%)

Lel. X and Y are independent random variables with common usifotm distubution over
[0,1}. Prove that B {X < #|X < ¥} = F{min{X,¥) <t} for i € &
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6. (10%)

Let Xy, Xaz,-+-, X, be independent random variables with commoen moment generating func-

tion M{1) = {13;)% for t < tand o> 8,4 =0 Set X = E X[
: F=1

Prove that £3{X > 2a A} < [2yn.
7. (10%)

Let X, be random variable having Poisson distrilbulion with parameter i for v 2 1.

X : : K
i1) Prove that - lin probability {ie. P{l— — 1| > e} = 0, ¥ > 0)
- m

{2) Find {a,} and {8} such that

Xn — gy . - . - . w - n
ﬁ_ﬂ -+ N{0,1) in distribution {i.e. F,{-!Xﬁﬂ- < e} — Ble), Yo £ K}




