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(a) Let {Z;} be a non-negative random variables sequence and 3 E(Z;) < oc.
k=1

Prove that Z Zy, < oo almost surely.(10%)
k=1

(h) Suppose that Xy, X5, .-+ are independent random variables, and that for some
constant K in [0, 00), E(X;) =0, BE(X})) < K, k=1,2,3,---.

] Sh ]
Let S, =X, +Xo+ .-+ X,,. Prove - 0 almost surely. (15%)

. Suppose that X € £1(Q, F, P). Prove given ¢ > 0, there exists a § > 0 such that

for F € F, P(F) < 6 implies that [, [X|dP < =. (15%)

. Let {X,.} be a sequence in £1(Q, F, P), and let X € LY, F, P).

Prove X, — X in £'(Q, F, P) = the sequence {X,} is Uniform Integrability and
X, — X in probability. (15%)

Let {X,.} be a sequence of random variables, and let X be a random variable.
Prove X,, — X almost surely = X,, — X in probability. (15%)

Let {F,} be a sequence of distribution functions on R, and let F' be a distribution
function on R.
Prove F,, converges weakly to F' if and only if lim F,(z) = F(x) for every point

of continuity x of F. (15%) -
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Letl<p<r<ocand Y € £7(Q), F, P). Prove Y € £P(Q2, F, P) and
1
P

<r
{ElY|"}? < {(E]Y|"}7.(15%)
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