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Abstract. In this paper, by using the Banach fixed point theory, the existence and

uniqueness theorem of iterative solutions for a class of nonlinear impulsive Volterra integral

equations in Banach spaces is obtained in very weakly conditions. And then, this result is

applied to infinite system of nonlinear impulsive Volterra integral equations. The results

presented here improve and unify many known results.
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1 Introduction

Let E be a real Banach space and ‖ · ‖ denote the norm in E. Let J =
[0, a], 0 = t0 < t1 < · · · < ti < · · · < tp < a and PC[J,E] = {x | x is a map
from J into E such that x(t) is continuous at t 6= ti, left continuous at t = ti
and x(t+i ) exists for i = 1, 2, · · · , p}. Evidently, PC[J,E] is a Banach space
with norm ‖x‖PC = sup

t∈J
‖x(t)‖.

Consider the nonlinear impulsive Volterra integral equations in E:

x(t) = x0(t) +
∫ t

0

H(t, s, x(s))ds +
∑

0<ti<t

ai(t)Ii(x(ti)), t ∈ J, (1)

where x0 ∈ PC[J,E], H ∈ C[D × E, E], D = {(t, s) ∈ J × J | t ≥ s}, Ii ∈
C[E, E] and ai ∈ C[J∗i , R], J∗i = [ti, a] (i = 1, 2, · · · , p). x ∈ PC[J,E] is
called a solution of Eq.(1) if it satisfies (1) for all t ∈ J . In the following,
let a∗i = sup

t∈J∗i

|ai(t)| (i = 1, 2, · · · , p), J0 = [0, t1], J1 = (t1, t2], · · · , Jp−1 =

(tp−1, tp], Jp = (tp, a].

The theory of nonlinear impulsive Volterra integral equations in Banach
spaces which is interested by many mathematical researchers has been emerg-
ing as an important area of investigation, because it has extensive applied
background. It has arisen a series of results about this aspect, see [1–10]


