Homework # 5

1. Let X,, > 0 be independent for n > 1. Show that the following are equivalent.
(i) Y02, Xy, < o0 as.

(ii) Z (P(X > 1)+ E(X, 1Xn<]-)) < 00

(iii) Yoo 1]E’(1+X ) < 0.

2. Let ¢(z) = 22 when |z| < 1 and equal to |z| when || > 1. Show that if X7, Xs,--- are
independent with JE(X,) =0 and Y 2, IE(4(X,)) < oo then Y >° | X,, converges a.s.

3. Let X, Xo, -+ be independent and let Sy, = X;py1+- - Xy, for m < n and define S, = 0.
Show that

i < < .
P(mrg?g [Smj| > 2a) min IP(|Skn| < @) < P(|Smn| > a) (1)

4. Use (1) to show that if Xy, Xo,--- are independent and S,, = X; + - - - X,,, then lim,, oS,
exists in probability implies that lim, .S, exists a.s.

5. Let Xi,Xo,--+ be iid. and S, = X1 + ---X,,. Use (1) to show that if S,/n — 0 in
probability then (maxj<m<p Sm)/n — 0 in probability as well.



