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Summary: The aim of this work is to study the coexistence of oscillatory and nonoscillatory
solutions of a certain scalar delay difference equation.

1 Introduction

The aim of this work is to study the simultaneous existence of oscillatory and nonoscil-
latory solutions of the linear delay difference equation
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x(t) = aj(Ox(—rj). 1>0 (1.1)
Jj=1

x(t) = ¢(t), —rp =<t =0, (1.2)

where x : [-rp,00) > R,0<r; <ry <...<rp,a; € C([0,00),R) forall j €{1,2,... p},
and ¢ € C([—rp,0],R) is such that

V4
$(0) =Y a;(0)p(~r)).

Jj=1

By a solution of (1.1)-(1.2) we mean a function x € C([—rp,00),R) that satisfies (1.1)-
(1.2). Such a solution is called oscillatory if it has arbitrarily large zeros; otherwise, it
is said to be nonoscillatory. For the discrete version (1.1), oscillation theory has been
developed mainly in the last two decades. For example, see [1-4, 10], and for some recent
works see [5, 7] and the references cited therein. The oscillatory and nonoscillatory
behavior of solutions of (1.1) has been relatively less studied. For the autonomous case
of (1.1), we refer to [8, 9] and the references cited therein.

In this paper, we shall examine the coexistence of both oscillatory and nonoscillatory
solutions of (1.1). In Section 2, under the assumptions on the delays given above, we shall
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