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1. Introduction and preliminaries

We obtain necessary and sufficient conditions for the oscillation of all
solutions of the nonlinear difference equation

Xn+1 _xn+f(xn—k,"-',xn—km)=05 n=0, la 2, (1)

in terms of the oscillation of all solutions of an associated linear difference
equation.

Let N denote the set of nonnegative integers {0, 1,...}. Throughout this
paper we will assume that

ki, kpy....,k,eN, feC[R™ R] 2
fuy,...,u,) >0 foru,,...,u, >0,
fuy,...,u,) <0 foru,,...,u, <0, 3)
and
fu,...,uy=0 ifand only if u =0.
We will also assume that the following hypothesis holds:

(H) There exists 6 > 0 such that f has continuous first partial derivatives,
Df, for all u,,...,u,e[—0,0d] such that

D,f(0,...,0)=p, for i=1,....,m 4)
with
PireisPm€(0, 00)  and 21 (pi+ k) #1. 5)
Furthermore,
either fuy, ..., u,) < il Pil; for wuy,...,u,€[0,d] (6)
or f(ul,...,um)zi1 pi;  for uy,...,u,e[—4,0]. (6")
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