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a b s t r a c t

In this paper, we study a class of impulsive neutral stochastic functional integro-differen-
tial equations with infinite delay driven by a standard cylindrical Wiener process and an
independent cylindrical fractional Brownian motion (fBm) with Hurst parameter
H 2 ð1=2;1Þ in the Hilbert space. We prove the existence and uniqueness of the mild solu-
tion for this kind of equations with the coefficients satisfying some non-Lipschitz condi-
tions, which include the classical Lipschitz conditions as special case. An example is
provided to illustrate the theory. Some well-known results are generalized and extended.

� 2014 Elsevier Inc. All rights reserved.

1. Introduction

In this paper, we are concerned with the existence and uniqueness of the mild solution for the following impulsive neu-
tral stochastic functional integro-differential equations with infinite delay driven by a standard Wiener process and an inde-
pendent fractional Brownian motion
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where xð�Þ takes value in a real separable Hilbert space X with inner product ð�; �Þ and norm jj � jj; A is the infinitesimal gen-
erator of a strongly continuous semigroup ðS tð ÞÞtP0 on X with domain DðAÞ; BðtÞ is a closed linear operator on X with domain
DðBÞ � DðAÞ which is independent of t; BH is a fractional Brownian motion with Hurst parameter H 2 ð1=2;1Þ and
fwðtÞ : t 2 Jg is a standard Wiener process on a real and separable Hilbert space Y ; T P 0 is a fixed real number. In the sequel,
let ðX;F ;PÞ be a complete probability space and for t P 0;F t denote the r-field generated by fBH

Q ðsÞ;wðsÞ; s 2 ½0; t�g and the
P-null sets. Further, we assume that w and BH

Q are independent. Let LðY ;XÞ be the space of all bounded, continuous and linear
operators from Y into X. Assume that g; f : ½0;þ1Þ � bD ! X;h : ½0;þ1Þ � bD ! L0

2ðY;XÞ;r : ½0;þ1Þ ! L0
Q ðY ;XÞ are appropriate

functions. Here, bD ¼ Dðð�1;0�;XÞ denotes the family of all right piecewise continuous functions with left-hand limit u from
ð�1;0� to X. For equations with infinite delay, the segment xt : ð�1;0� ! X is defined by xtðhÞ ¼ xðt þ hÞ for t P 0 belongs to
the phase space bD. The space L0

2 and L0
Q will be defined in the next section. Here, Ik 2 CðX;XÞ ðk ¼ 1;2; . . . ;mÞ are bounded
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functions and the fixed times tk satisfies 0 ¼ t0 < t1 < t2 < � � � < tm < T; xðtþk Þ and xðt�k Þ denote the right and left limits of xðtÞ
at time tk. And DxðtkÞ ¼ xðtþk Þ � xðt�k Þ represents the jimp in the state x at time tk, where Ik determines the size of the jump.
The initial data u ¼ fuðtÞ : �1 < t 6 0g is an F 0-measurable, bD-valued stochastic process independent of the wiener pro-
cess w and the fBm BH

Q with finite second moment.
In the past decades, the theory of impulsive integro-differential equations has became an active area of investigation due

to their applications in the fields such as mechanics, electrical engineering, medicine biology, ecology and so on. One can see
[7,17] and the references therein. Several authors have established the existence results of mild solutions for these equations
(see [2,3,15,18] and the references therein).

For the potential applications in telecommunications networks, finance markets, biology and other fields ([8,10,13]), sto-
chastic differential equations driven by fractional Brownian motion (fBm) have attracted researchers’ great interest. Espe-
cially, Duncan et al. [9] proved the existence and uniqueness of a mild solution for a class of stochastic differential
equations in a Hilbert space with a standard, cylindrical fBm with the Hurst parameter in the interval (1/2, 1). Moreover,
Maslowski and Nualart [14] established the existence and uniqueness of a mild solution for nonlinear stochastic evolution
equations in a Hilbert space driven by a cylindrical fBm under some regularity and boundedness conditions on the coeffi-
cients. very recently, Caraballo et al. [6] investigated the existence and uniqueness of mild solutions to stochastic delay evo-
lution equations driven by a fBm with Hurst parameter H 2 ð1=2;1Þ. An existence and uniqueness result of mild solutions for
a class of neutral stochastic differential equation with finite delay, driven by a fBm in a Hilbert space has been recently estab-
lished in Boufoussi and Hajji [5].

To the best of our knowledge, there is no work on the impulsive neutral stochastic functional integro-differential equa-
tions driven by a standard cylindrical Wiener process and an independent cylindrical fBm with Hurst parameter H 2 ð1=2;1Þ
in the Hilbert space. Motivated by the previously mentioned paper, in this work, we aim to study this interesting problem.
We prove the existence and uniqueness of the mild solution for this kind of equations with the coefficients satisfying some
non-Lipschitz conditions, which include the classical Lipschitz condition as special case. An example is provided to illustrate
the theory. We would like to mention we have extended and generalized the results appeared in Anguraj and Vinodkumar
[1], Boufoussi and Hajji [5], Caraballo et al. [6], Ren and Xia [19].

The paper is organized as follows. In Section 2, we introduce some preliminaries. Section 3 proves the existence and
uniqueness of a mild solution for the system (1.1). An example is provided in the last section to illustrate the theory.

2. Preliminaries

In this section, we provide some preliminaries needed to establish our main results. For details of this section, we refer the
reader to [5,6,11] and the references therein. Throughout this paper ðX; k � k; h�; �iÞ and ðY ; k � kY ; h�; �iYÞ are two real separable

Hilbert spaces. The notation L2ðX;XÞ stands for the space of all X-valued random variables x such that Ekxk2 ¼
R

X kxk
2 dP

<1. For x 2 L2ðX;XÞ, let kxk2 ¼
R

X kxk
2 dP

� �1
2
. It is easy to check that L2ðX;XÞ is a Hilbert space equipped with the norm

k � k2. Let LðY ;XÞ denotes the space of all bounded linear operators form Y to X, we abbreviate this notation to LðYÞ whenever
X ¼ Y and Q 2 LðYÞ represents a non-negative self-adjoint operator.

Let Y0 be an arbitrary separable Hilbert space and L0
2 ¼ L2ðY0;XÞ be a separable Hilbert space with respect to the Hilbert–

Schmidt norm k � kL0
2
. Let L0

Q ðY ;XÞ be the space of all w 2 LðY ;XÞ such that wQ
1
2 is a Hilbert–Schmidt operator. The norm is

given by kwk2
L0

Q
¼ wQ

1
2

��� ���2
¼ trðwQw�Þ. Then w is called a Q-Hilbert–Schmidt operator from Y to X. In the sequel, L0

2ðX;XÞ
denotes the space of F 0-measurable, X-valued and square integrable stochastic processes.

2.1. fractional Brownian motion and the phase space

Now, we recall some basic knowledge on the fBm as well as the Wiener integral with respect to it. For more details, one
can see Caraballo et al. [6] and Nualart [16]. Consider a time interval ½0; T� with arbitrary fixed horizon T and let
fbHðtÞ; t 2 ½0; T�g be a one-dimensional fBm with Hurst parameter H 2 ð1=2;1Þ. By definition, it means that bH is a continuous
centered Gaussian process with the covariance function:

RHðr; sÞ ¼
1
2

s2H þ r2H � js� rj2H
� �

:

Further, bH has the following Wiener integral representation;

bHðtÞ ¼
Z t

0
KHðt; sÞdbðsÞ;

where b ¼ fbðtÞ : t 2 ½0; T�g is a Wiener process and KHðt; sÞ is the kernel given by

KHðt; sÞ ¼ cHs
1
2�H
Z t

s
ðy� sÞH�3=2yH�1=2 du for t > s;

here cH ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

Hð2H�1Þ
Bð2�2H;H�1

2Þ

q
with Bð�Þ represents the Beta function. We take KHðt; sÞ ¼ 0 if t 6 s.
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