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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 R+ 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:





x′′ = f(t, x, Tx, Sx), t ∈ J, t 6= tk,
4x |t=tk

= Ik(x(tk), x′(tk)), k = 1, 2, . . . , m,
4x′ |t=tk

= Ik(x(tk), x′(tk)), k = 1, 2, . . . , m,
x(0) = x0, x

′(0) = x1,
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