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1. Introduction
In recent years considerable attention has been given to the 
study of oscillation and nonoscillation results with continu-
ous distributed deviating arguments[4],[5],[8-13],[15-17]. 
The study of impulsive partial differential equations is 
motivated by having many applications in population 
models[4],[7], single species growth[6], quenching prob-
lems[3] and various scientific models[18],[19] with the 
boundary conditions of the type Dirichlet, Neumann and 
Robin. The current research focus on oscillation of the fol-
lowing impulsive partial differential equation
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where ∆ is the Laplacian in N  and Ω is a bounded 

domain in N  with a piecewise smooth boundary ∂Ω.

Now we present a set of conditions that will be assumed 
throughout the paper.
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and also the integral in (1) is a stieltjes integral”.
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the 

sequence t1 is a fixed strictly increasing sequence of posi-

tive real numbers with kt →∞  as .k →∞

2. Preliminaries
We begin with definitions, known results, notations and 
Lemma which arerequired throughout this paper.

Definition 2.1
By a solution of (1)-(2) we mean a function u such that 
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Now with this definition of solution, we can precisely 
define what we mean by oscillation. 

Definition 2.2

A nontrivial solution u is said to be oscillatory in G  if for 

each 0l > , there exists a point ( ) [ )0 0,   ,   x t l∈ΩΧ +∞  
such that ( )0 0, 0 u x t =

 
holds.

It is identified that [14],  the least eigenvalue 0 0λ >  of the 

eigenvalue problem
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Lemma 2.3.2
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In Section 3, we discuss the oscillation of the problem 
(1) - (2) in detail, and in Section 4, an example is presented 
to verify main results.

3. Main Results

Theorem 3.1 Assume that conditions (H1) -(H4 ) hold and 

that every solution ( ),u x t  of (1),(2) is oscillatory in G, if 

the impulsive delay differential inequality
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( ) ( ) ( )1 , 1, 2, .k k kA t A t kβ+ =′ ′= + … (5)

has no eventually positive solutions.

Proof. 

Let ( ), 0 u x t >  be a non-oscillatory solution. Then there 
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Here dS  is surface component on ∂Ω . Furthermore 

applying Jensen’s inequality for convex functions and using 

the assumptions in ( 2H ), we get that
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Therefore ( )A t is an eventually positive solution of (5). 

This disagrees the hypothesis.

Theorem 3.2. Suppose that ( 1H ) - ( 4H ) hold. If for every 

number ( )1 2, 0,1 ,λ λ ∈

( )
( ) ( ) ( ) ( )

0

1 2
1

1 , 1, 
1

k

t n
k

i i
t t t s ikt

limsup s D s E s v s ds
σ

β λσ λ ξ
α→∞ ≤ < =

   +
− >   +   

∏ ∑∫  (10)

then every solution ( ),u x t  of Equations (1), (2) is oscilla-
tory in G.
Proof. On the contrary, let ( ),u x t  be a nonoscillatory  
solution of Equations (1), (2) which we assume to be posi-
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which made a contradiction with (10). The proof when

( ), 0u x t <  is similar and will be omitted here.

4. Example
The present section contains an example to point up the 
key results established in Section 3.

Example 4.1.Consider the following equation
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Also, we see from the above assumption that the hypoth-
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Thus the provisions of the Theorem 3.2 are fulfilled and 
hence all the solutions of Equations (13)-(14) are oscil-

latory in G. Actually ( ), sin cosu x t x t=  is one such 

solution.
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