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Linearized oscillations for difference equations
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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

*„+! - *„ + /(*„-*!> > *n-kj = 0 , n = 0, 1, 2, . . . (1)

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

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

kl9 k29...,kmeN, /eC[/T#] (2)

/(w 1 , . . . ,M m )>0 f o r u 1 , . . . , w m > 0 ,

/(M 1 , . . . ,M m )<0 f o r W l , . . . , M m < 0 , L (3)
and

/(M, . . . , u) = 0 if and only if u = 0 . ^

We will also assume that the following hypothesis holds:

(H) There exists δ > 0 such that f has continuous first partial derivatives,
Dtf, for all M I ? ..., um e [ — <5, δ] such that

..,0) = Λ for i = l , . . . , m (4)

Wϊί/l

p 1 , . . . ,p m e(0,oo) and £ (p, + fe,) ̂  1 . (5)
i=l

Fwrί/zβrmore,

m

dί/iβr /(M!, . . . , uj < Σ p^ for ul9...,ume [0, (5] (6)
ί=l

m

or f(uι, ,um)> X ptUi for ul9 ..., um e [-5, 0] . (6')
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