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Abstract

We present the conditions under which non linear neutral delay differential equation with positive and 
negative coefficients of the form

where , with > 0 for x0, i = 1, 2., possesses a nonoscillatory solution.

Key words:NonOscillation, Second Order, Neutral Differential equation

1. Introduction

In this paper we consider the neutral delay differential equation (NDDE) of second order,

where are positive numbers, ,

with> 0 for x0, i = 1, 2.

The study of delay differential equations and neutral delay differential equations is a subject for several 
investigators. We quote the works of [2, 3, 4, 5, 6, 13, 14]. In the absence of the function , and when f 1 (t) ≡ 0, 
the above equation reduces to the second order delay differential equation,

and further, when the equation becomes

which is a nonlinear second order differential equation.

We can find a good amount of literature on the behavior of the solutions of equation (3). For some results 
on nonoscillation and asymptotic behaviour of solutions, we refer to [7, 8, 9, 11] and the references therein, 
while for the oscillatory behavior of solutions we refer to [1, 10,13].

The present work is motivated by [12] where the authors discussed the existence of periodic solutions 
with distributed deviating arguments. The purpose of our work is to obtain the conditions for the existence of 
nonoscillatory solutions of nonlinear neutral delay differential equations with positive and negative coefficients 
of the form

under the assumption that

   (1)

   ( 1 )

( 2 )

( 3 )



We recall the following:

Let where = max be a given function and let be a given constant. By a solution of the equation (1) we 
mean a function in the sense that both and are continuously differentiable for; > 0, y(t) satisfies the equation (1) 
and

for

.

2. Main Results

We need the following hypotheses in our discussion:

Now we have the following:

Theorem 2.1

Let and is decreasing function. Assume that, are Lipschitzian on the intervals of the form [a, b], 0 < a < b < ∞. 
and (H1) –(hold. Then the equation (1) admits a nonoscillatory solution which is also bounded.

Proof:From the hypothesis, we observe that there exists such that

Also it is possible to choose a positive number such that

where= max; = max and,are Lipschitz constants of and respectively on.

Let X = BC be the Banach space of all bounded real valued continuous functions x on [T 1 ,¥ ) with 
supremum norm,

Define S = { x ε X : ≤ x(t) ≤ 1, t ≥ }

Clearly S is a complete metric space where the metric is induced by the norm on X .

For y S we define,

Using the hypotheses of the theorem we obtain

    =

and

    =

Hence, , thus ; i.e.

Also for x, yS

.

    =

=



and hence T is a contraction.

Now by Banach fixed point theorem, T has unique fixed point . Thus y(t) is a nonoscillatory solution of 
equation ( 1 ) which is bounded.

Theorem 2.2

Let and is increasing function. Assume that, are Lipschitzian on the intervals of the form [a, b], 0 < a < b < ∞. 
and (H1) –(hold. Then the equation (1) admits a nonoscillatory solution which is also bounded.

Proof:From the hypothesis, we observe that there exists such that

-1 << 0.

It is also possible to choose T1> 0 sufficiently large such that

<and

<

where= max; = max and,are Lipschitz constants of and respectively on

We choose the space X as in Case (i) with the same norm.

Define S = { x ε X : ≤ x(t) ≤ 1, t ≥ T 1 }

Clearly S is a complete metric space where the metric is induced by the norm on X .

For yS we define,

Clearly

and

Hence again ; i.e.

Also for

   =

   =

, and hence T is a contraction.

By contraction principle, T has unique fixed point. Thus y(t) is a nonoscillatory solution of equation ( 1 ) which 
is bounded.

Theorem 2.3

Let . Assume that, are Lipschitzian on the intervals of the form [a, b], 0 < a < b < ∞. and (H1) –(hold. Then the 
equation (1) admits a nonoscillatory solution which is also bounded.



Proof : From hypothesis we s uppose

such that b 3 < 0 and b 4 > 0 and < 1+5 As in earlier theorem, it is possible to choose a positive number > 0 
such that

where , ; are as in Case (ii) on the interval of the form

Let ‘X’ be the space of bounded continuous functions on [ ) with supremum norm.

Define S=

For yS we define,

Clearly

and

Hence Thus

Hence again ; i.e.

Also for

   =

   =

=

=

=

Thus , and hence T is a contraction.

By contraction principle, T has unique fixed point. Thus y(t) is a positive solution of equation ( 1 ) which is 
bounded.

Remark 2.4

The results of this paper can be conveniently extended for other ranges of
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