Dynamics of Continuous, Discrete and Impulsive Systems
Series A: Mathematical Analysis 16 (2009) 337-346

Copyright (©2009 Watam Press http://www.watam.org

SOLUTIONS OF NONLINEAR SECOND ORDER
IMPULSIVE INTEGRO-DIFFERENTIAL
EQUATIONS OF MIXED TYPE IN BANACH
SPACES!

Weigin Yu and Fangqi Chen?

Department of Mathematics
Nanjing University of Aeronautics and Astronautics, Nanjing, 210016 P. R. China

Abstract. By establishing comparison results and a fixed point theorem under a weaker
compactness-type condition, the existence theorems of initial value problems are obtained
for nonlinear second order impulsive integro-differential equations of mixed type in Banach
spaces, which improve some related results.
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1 Introduction

The theory of impulsive differential equations has been emerging as an im-
portant area of investigation in resent years. In paper [1,2], D. Guo and X.
Liu established some existence of solutions to initial value problems for non-
linear first order impulsive integro-differential equations in Banach spaces. In
paper [3], using Tonelii’s method, F.Chen obtained some existence theorems
of extremal solutions for nonlinear impulsive Volterra integral equations with
infinite moments of impulse effect on the half line Rt in Banach spaces. Mo-
tivated by [1 — 7], we discuss in this paper the existence of solutions to initial
value problems for nonlinear second order impulsive integro-differential of
mixed type in Banach spaces. The main results obtained here improve the
corresponding results of [6]. Finally, an example is worked out.

We consider the initial value problem (IVP) for nonlinear second order
impulsive integro-differential equations of mixed type in a Banach space E:

' = f(t,x, Tz, Sx), te Jt#1,

A |t:tk:-zl€(x(tk)ax/(tk))v k=12,...,m, (1)
A iz, = Ti(x(tr), 2/ (tr)), k=1,2,...,m,

x(0) = zg, 2'(0) = 1,
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