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Abstract In this paper, the existence, uniqueness and stability via continuous dependence of mild
solution of neutral partial differential equations with random impulses are studied under sufficient
condition via fixed point theory.
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1. Introduction

Neutral differential equations arise in many area of science
and engineering have received much attention in the last
decades. The ordinary neutral differential equation is very
extensive to study the theory of aeroelasticity and the lossless
transmission lines [1] and the references therein. Neutral
partial differential equations with delays are motivated from
stabilization of lumped control systems, theory of heat conduc-
tion in materials [2.3] and the references therein. Hernandez
and O’Regan [4], studied some neutral partial differential
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equations by assuming some temporal and spatial regularity
type condition.

Recently impulsive differential equations are well to model
problems see [5,6]. There is much notice in the field of fixed
impulsive type equations [2.7] and the references therein. When
the impulses are exist at random, the solutions of the equation
behave as a stochastic process. It is quite different from deter-
ministic impulsive differential equations and stochastic
differential equations (SDEs). Iwankievicz and Nielsen [8],
investigated dynamic response of non-linear systems to poisson
distributed random impulses. Wu and Meng [9], first gave the
general random impulsive ordinary differential equations and
investigated boundedness of solutions to these models by Lia-
punov’s direct method. Wu et al. [10-12], have studied some
qualitative properties of differential equations with random im-
pulses. In [13], the author studied the existence and exponential
stability for random impulsive semilinear functional differential
equations through the fixed point technique under non-unique-
ness. The existence, uniqueness and stability results were
discussed in [14] through Banach fixed point method for the
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system of differential equations with random impulsive effect.
The author [15], studied the existence results for the random
impulsive neutral functional differential equations with delays.
In [16], the author studied existence results of random impulsive
neutral non-autonomous differential inclusions with delays via
Dhage’s fixed point theorem. In [17], random impulsive semilin-
ear functional differential inclusions were studied using the
Martelli fixed point theorem and the fixed point theorem due
to Covitz and Nadler. In [18], the authors generalized the distri-
bution of random impulses with the Erlang distribution. Fur-
ther we refer [19-22]. Motivated by the above mentioned
works, the main purpose of this paper is to study the random
impulsive neutral partial differential equations (RINDEs) to fill
the gap in the above works. Aeroelasticity and the lossless trans-
mission lines can also be modeled in the form of RINDEs.

This paper is organized as follows. In Section 2, we recall
briefly the notations, definitions, lemmas and preliminaries
which are used throughout this paper. In Section 3, we study
the existence and uniqueness of the RINDEs by relaxing the
linear growth conditions. In Section 4, we study the stability
through continuous dependence on the initial values of the
RINDESs. Finally in Section 5, an example is presented to illus-
trate our results.

2. Preliminaries

Let X be a real separable Hilbert space and 2 a nonempty set.
Assume that 7, is a random variable defined from Q to

def =(0,d;) for k=1,2,..., where 0 < d; < +oo. Further-
more, assume that t, follow Erlang distribution, where

k=1,2,... and let 7; and 7; are independent with each other
as i#j for i,j=1,2,.... For the sake of simplicity, we denote
R = [0, +c0).

We consider neutral partial differential equations with ran-
dom impulses of the form

[x ) +g(t,x)] = Ax(t) + (1, x,),  1#&, 1 =0, 2.1)
(gk) - bk(fk) (ék) k= 1727"'7 (22)
X1y = @, (2.3)

where A is the infinitesimal generator of an analytic semigroup
of bounded linear operators {S(¢);¢ > 0} with D(4) C X. If
S(¢) is uniformly bounded analytic semigroup such that
0 € p(A4), then it is possible to define the fractional power
A", for 0 < n < 1, as a closed linear operator with dense do-
main D(A") in X. If X, represents the space D(A4") endowed
with norm || - ||, then we have

[ bi(1)S(t — 10)[p(0) + £(0, )] — [ [i(zi)e(t, %))
k=0 | i=1 i=1

Lemma 2.1 [21]. Assume that the following conditions hold:

(i) For 0 <n <1, X, is a Banach space.
(if) For 0 <n < B <1, the embedding X y—X, is continuous.

iii) There exists a constant C, > 0 depending on 0 < n < 1
»1
such that

[4"S(0)|]* < %’ 1>0.

Now we make the system (2.1), (2.2) and (2.3) precious: The
functional g: R* x C > X; 1R x C— X, C= 6((—00,0],/\’,7)
is the set of piecewise continuous functions with left-hand limit
¢ from (—o0,0] into X,,. The phase space 6((—00,0]7)(,,) is as-
sumed to be equipped with the norm ||¢||, =sup_.,g<o|®(0)].
x, is a function defined by x,(s) =x(t+s) for all s€ (—o0,0]

and fixed ¢ =1t and & =& 1+ for k=1,2,..., here
th€R" is arbitrary given real number. Obviously,
to=¢( <& <é < <limy o & =00; by : Dy — X for each

k=1,2,...;x
the norm ||x||, =sup_, .,|x(s)| for each ¢ satisfying >0

(&) =lim, x(7) according to their paths with

and T€ R is a given number, | - || is any given norm in X,.

Denote {B;,¢ > 0} the simple counting process generated
by {¢,}, that is, {B, = n} = {¢, <}, and denote F, the
o-algebra generated by {B,, ¢ > 0}. Then (Q,P,{F,}) is a
probability space. Let L, = L,(Q,F,, X) denote the Hilbert
space of all F,-measurable square integrable random variables
with values in X.

Let By denote the Banach space Br([to, T], L,), the family
of all F,-measurable, C-valued random variables yy with the
norm

Wl = sup Elw];.

t€lt,T)
Let LY(Q,B7) denote the family of all F,-measurable,
Br-valued random variable ¢.

Definition 2.1. A semigroup {S(¢),7 = o} is said to be
uniformly bounded if ||S(?)|| <M for all 7> 1, where
M > 1 is some constant. If M = 1, then the semigroup is said
to be contraction semigroup.

Definition 2.2. For a given T € (1, +00), a stochastic process
{x(t) € Br,—o00 < t < T} is called a mild solution to system
(2.1), (2.2) and (2.3) in (Q, P, {F,}), if

(1) x(¢t) € Br is F,-adapted;
(i) x(to +s) = ¢(s) when s € (—o0,0], and

[zk:ﬁb] (1 / AS(1 —s)g(s, x, )ds+/ AS(t — 5)g(s, x, )ds}

=1 j=i Si—1 Sk
k__k &
2 wiay)

i=1 j=i i1 &k

S(t— $)f(s,x;)ds + /[ S(t — $)f(s, x,)ds

:|:|I[§k«,§/;+1)(l)7 re [t07 T]>



Download English Version:

https://daneshyari.com/en/article/483810

Download Persian Version:

https://daneshyari.com/article/483810

Daneshyari.com


https://daneshyari.com/en/article/483810
https://daneshyari.com/article/483810
https://daneshyari.com/

