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IN RANDOM WALKS ON GROUPS

BY
B. H. Murpocr'

1. Introduction

It has been shown by R. A. Doney [3] that in the case of the simple three-
dimensional random walk no condition of the type

I Zae.i ¢(a) = ®©

with ¢(a) > 0 can be necessary and sufficient for a set A to be recurrent.

In this paper the analogous result is obtained for an arbitrary transient
random walk on an Abelian group provided only that Go; — 0 as ¢ — .

In what follows we will use the terminology and also some of the results of
[6]. We assume that a countable group @ is given with its elements numbered
in some order e = @, 01,0, --- . By a random walk on G we mean a
Markov chain for which the probabilities

(11) D = Pr (Tmin = G & Tm = @5) = Pr (@, = a:'a;: % = €)

are functions of a;'a; , n, z, denoting the element of G reached by the random
walk at time n.
We also write

e(a,A) = Pr(z,¢Ad forn > 0: 2 = a)
fla,A) = Pr(z, e A forsome n > 0:x = a)
fii = f(as, {as}) (1,5 20)
Gij = 2n=0Di3” = fi; Gis = fii Goo (4,7 20)

where Ggo, and hence also each G;; , is finite for a transient random walk. We
say that a set 4 in G is recurrent if f(a, A) = 1 for all ¢ in G, or equivalently,

(13) 1= h(a, 4)
. = Pr (z, e A forinfinitely many n > 0: 20 = a) (a€e@).

A is said to be transient if A(a, A) = 0 for all ¢ in G.
A set C in G is said to be almost closed if

(1.4) 0xh(a,C) =1~ h(a, @ — C) (ae@).

An almost closed set C is atomic if it does not contain two disjoint almost

(1.2)
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