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1. % —A8#H
Suppose that X is a random variable uniformly distributed on [—1, 1]. Find E[X
get points, you have to justify vour answer rigorously.

X?]. In order to

2. R o gEMH _ _ _ -
Find a way to describe any 7-field on the set {1, 2, ..., n} where n is a positive integer.
3. # =454

Let ([0,1),B([0,1)),A) be the probability space where B([0,1)) 1s Borel sets on [0, 1) and A 1s
Lebesgue measure on [0, 1). Define
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k=1
Show that .X,’s are independent.

4 FwAEMA
Suppose that { X, n > 1} is a sequence of 1.1.d. random variables with

1
P{X; =1} =pand P{X, = -1} =1 — p, where g <P< 1.

m
Define 5, = Z X; forn > 1 and S; = 0. show that this random walk {S,,, n = 0} 1s transient.
=1

5. #nMMA
Let (2, BB, P) be the probability space, X be an integrable random variable and {F, C B, n > 1}
be a family of o-fields. Show that
{EX|F], n>1}
15 uniformly integrable.

6. FAAME
Let {X,, n = 1} beasequence of1.1.d. random variables with P{ X, =1} = P{X, = -1} = 1/2.
Define

i
My=) aXp,n>1
k=1
&
: : g
Show that 1f Z a, < oo, then M, converges a.s. asn — oo.

n=1




REBE— 2000
By s kS 111858 % 88 §LF B4 REE
NATIONAL CHENGCHI UNIVERSITY EXAMINATION FORM

A Tj]L:;t i kN L - :'j.'l‘£ ii— TjJL i;ll:-
s LG & E ST 2023 2 H 20 H 09:00 £ 12:00
F 9.1 s #a 1 F i H 4 i 1 a1

7. % AMH
Suppose that X and Y are independent with common distribution having mean zero and variance

one, and suppose further that
X+Y d d

=t f=
V2
Show that both X and Y have a N(0, 1) distribution. Hint: Use characteristic function and the
central limit theorem.

8. F EazH

Let {X,,., n > 1} beaniid. sequence of random variables. Show that if for every e = 0

Z P[|X,| = en] < oo,

n—1

then "
X

!

lim =0 a.s.

n—00

O FAMMH

Prove or disprove that 1f X', converges to X 1n distribution, then X, converges to X as.

10. -+ ##H
Suppose that {X,, n > 1} 15 a sequence of 1.1.d. random variables such that
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converges to 0 as.

as Tt — 00,




