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Abstract. This paper considers the difference equation with unbounded delay
Tn4+1 — Tn ernl“-r(n) = 07 n = 07 1’ 27 AR

where 7: N — Z, 7(n) < n for n € N and limn—ooT(n) = co0. Some new criteria of
oscillation and existence of positive solutions for this equation are derived.
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1 Introduction

Recently, many papers have devoted to the development of qualitative theory
of difference equations [1-9]. Their significance is illustrated in applications
involving random walk problems, mathematical physics problems, and nu-
merical difference approximation problems, etc. To further the qualitative
theory of difference equations, in this paper, we shall consider the difference
equation of the form

Tn+1 — Tn +pnx7(n) = Oa n = Oa 17 27 Tty (11)

where {p,} is a real sequence, 7(n) < n for any n € N ={0,1,2,---}.
For the sake of convenience, let

B T(n) n—7(n)+1 B
an_(n—T(n)—i-l> ) n_071327"'a
() =n, 7"(n) =7(7" " (n)), m=1,2,---, (1.2)
77 Yn) = min{m|r(m) >n, 7 (m+1)>n, 7(m+2) >n,---}

and

T_(m+1)(n) = T_I(T_m(n))a m=12--,n=012---.



