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1, Introduction. Let X;, 7=1, 2, 3, --- be a sequence of independent and
identically distributed random variables with E|X;| < «, EX; = u > 0. Write
X, = —min (0, X), S, = ZLI X: and M, = maxX;<x<» Sk . In this paper we
shall discuss the asymptotic behaviour as z — « of the sums D1 @, Pr (S, < z)
and D m— @, Pr (M, = z) for certain classes of positive coefficient sequences
{a.} and use the results on the latter sums to investigate the behaviour of the
first passage time out of the interval (— «, z] for the process S, as z — .

The analysis that we shall use in obtaining the theorems on asymptotic behav-
iour follows closely on that of Smith [6] who discussed sums Y ney @, Pr (S, =< )
for a class of coefficient sequences that we shall also discuss and for non-identically
distributed random variables. In fact, our Theorem 1 follows directly from a
specialization of the analysis of Smith. One of the particularly interesting charac-
teristics of this technique is that it enables us to study the asymptotic behaviour
of the sums Y n @, Pr (S, = z) and D _nm @, Pr (M, £ ) in the one opera-

tion in spite of essential differences in their behaviour.

2. Renewal theorems. For the first set of positive term coefficient sequences
{a,} that we consider we shall suppose (as in [6]) that there exist real numbers
a > 0, ¥ = 0 and some non-negative function of slow growth L(z) such that

(1) 21" ~ /(1= 2)IL(1 —2)7, as a1
This is satisfied, for example, if
an ~ [a/T(v)In""L(n) as  n— ©

using an Abelian theorem of Doetsch {3], 460.

In the subsequent work we shall need the following definition:

DEFINIEI[“ION. The index k of the sequence {a.} is the least real k such that
a, = 0(n").

Consideration will be restricted to cases where _ a, diverges.

TrEOREM 1. Suppose E|X| < «, EX = p > 0. Let k be the index of the se-
quence {a,} and m be non-negative. In order that

Y20 Pr(Sy < 7) ~ [aL(@)/T(L + v)(@/u)’ a5z @
for each sequence {a.} such that k < m 14t is necessary and sufficient that
ElX—|m+2 < .
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