Nonlinear Analysis 74 (2011) 2003-2011

Contents lists available at ScienceDirect

Nonlinear Analysis

journal homepage: www.elsevier.com/locate/na S

The existence of mild solutions for impulsive fractional partial
differential equations

Xiao-Bao Shu®*, Yongzeng Lai®, Yuming Chen®

2 Department of Mathematics, Hunan University, Changsha 410082, PR China
b Department of Mathematics, Wilfrid Laurier University, Waterloo, Ontario, N2L 3C5 Canada

ARTICLE INFO ABSTRACT
Arffd_e history: This paper is concerned with the existence of mild solutions for a class of impulsive
Received 7 August 2010 fractional partial semilinear differential equations. Some errors in Mophou (2010) [2] are

Accepted 1 November 2010 corrected, and some previous results are generalized.

© 2010 Elsevier Ltd. All rights reserved.

Keywords:

Fractional partial differential equations
Mild solutions

Impulsive differential equations

1. Introduction

Impulsive fractional differential equations have attracted a considerable interest both in mathematics and applications
since Agarwal and Benchohra published the first paper on this topic [1] in 2008; see for example [2-8]. In papers [2,3], the
authors studied the existence of the mild solution for some impulsive fractional differential equations. However, in these
two papers, there are two problems, (1) the definition of mild solutions given by the authors are not well defined, because
classical solutions of the impulsive fractional differential equations do not satisfy the definition of a mild solution given by
the authors; (2) the semigroup property T(t + s) = T(t)T(s) for the system is not used correctly.

For example, consider a linear Caputo fractional differential equation

DY) = —py®) + (), y0) =c;, 0<a<l. (1.1)
Its classical solution is given by (see [9-11])
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Denote T(t) = t”‘1Ea,a(—pt"‘), S(t) = Ey 1(—pt®). Then y(t) can be expressed as

t
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0

* Corresponding author.
E-mail addresses: sxb0221@163.com (X.-B. Shu), ychen@wlu.ca (Y. Chen).

0362-546X/$ - see front matter © 2010 Elsevier Ltd. All rights reserved.
doi:10.1016/j.0a.2010.11.007


http://dx.doi.org/10.1016/j.na.2010.11.007
http://www.elsevier.com/locate/na
http://www.elsevier.com/locate/na
mailto:sxb0221@163.com
mailto:ychen@wlu.ca
http://dx.doi.org/10.1016/j.na.2010.11.007

