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Abstract. In this paper we investigate asymptotic periodic behaviors of solutions to a
linear delay difference system of dimension two
Tptl —Tn +ATp_j, =0, n=0,1,---, (L)

where k is a nonnegative integer and A is a 2 X 2 constant real matrix. We show that,
when A = p 80 —sind  ith 5 = 2cos{(kn + |6])/(2k + 1)}, the critical value for the

sinf cos@

asymptotic stability, every solution of (L) is asymptotically periodic provided that 8/ is
a rational number. And we also give explicit representations of such periodic solutions.
Moreover, in the case A is given in other Jordan forms, asymptotic periodic behaviors of

solutions are discussed.
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1. Introduction

Consider the linear delay difference system of dimension two
Tpt1 — Tp + Axp_p =0, neZy={0,1,---}, (1)

where A denotes a 2 X 2 constant real matrix and k is a nonnegative integer.

Recently, Matsunaga and Hara [5] have obtained necessary and sufficient
conditions for the asymptotic stability of (1) which improve the well known
result, due to Levin and May [4] (see also [1;p.182],[2;p.12], [3], [6]), for the
scalar difference equation

Uptl — Up + Ppn_ =0, ne€Z,. (2)

Under the assumption that the matrix A is either of the Jordan forms

. cosf) —siné .. p1q

(@) p( sin 6 cosf )’ (i) (O p2 )’
they showed the following theorems, where p, 6, pi, ps and g are all real
constants and 6 satisfies the condition 0 < |0] < 7/2.
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