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NONOSCILLATORY SOLUTIONS OF
HIGHER ORDER NONLINEAR NEUTRAL

FUNCTIONAL DIFFERENTIAL EQUATIONS

YONG ZHOU

ABSTRACT. Consider the forced higher order nonlinear
neutral functional differential equation

Ln(x(t) + cx(t − τ)) + F (t, x(σ(t))) = g(t), t ≥ t0.

We obtain a global result, with respect to c, which are some
sufficient conditions for the existence of a nonoscillatory so-
lution of the above equation. Our results improve essentially
and extend a number of existing results.

1. Introduction. Consider the forced higher order nonlinear neutral
functional differential equation

(1) Ln(x(t) + cx(t − τ )) + F (t, x(σ(t))) = g(t), t ≥ t0,

where

L0x(t) = x(t),

Lkx(t) =
1

rk(t)
(Lk−1x(t))′, k = 1, 2, . . . , n

(
′ =

d

dt

)
,

rk : [t0,∞) → (0,∞), k = 1, 2, . . . , n − 1, rn ≡ 1, σ, g : [t0,∞) → R,
and F : [t0,∞)×R → R, t0 ≥ 0, are continuous, σ(t) → ∞ as t → ∞.

A nontrivial solution x of equation (1) is said to be oscillatory if x
has arbitrarily large zeros. Otherwise, x is said to be nonoscillatory.
That is, x is nonoscillatory if there exists a t1 > t0 such that x(t) �= 0
for t ≥ t1. In other words, a nonoscillatory solution must be eventually
positive or eventually negative, see [7, 9].
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