Dynamics of Continuous, Discrete and Imgulsi'ue Systems
Series A: Mathematical Analysis 16 (2009) 363-374

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

SOLUTIONS FOR A SYSTEM OF INITIAL VALUE
PROBLEMS OF NONLINEAR FIRST-ORDER
IMPLICIT IMPULSIVE DIFFERENTIAL
EQUATIONS IN BANACH SPACES!

Nan-jing Huang? 2, Heng-you Lan* and Xianghua Gan®

2Department of Mathematics
Sichuan University, Chengdu, Sichuan 610064, China
4Department of Applied Mathematics
Sichuan University of Sciences & Engineering, Dengguan, Zigong, Sichuan 643033, China
5Department of Logistics

The Hong Kong Polytechnic University, Kowloon, Hong Kong, China

Abstract. In this paper, by using the Moénch fixed point theorem, we obtain a new
existence theorem of solutions for a system of initial value problems of nonlinear first-order
implicit impulsive differential equations in Banach spaces under some suitable conditions.
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1 Introduction

In this paper, we study the following systems of initial value problems of non-
linear first-order implicit impulsive differential equations in Banach spaces B,
and Bo: Find (z,y) : J x J — B; X By such that

a'(t) = f(t,2(t), y(t), Ma'(t)), ¢ # ty,
(t)vy<t)7 /\2]/@)), t 7é k,
k=1,2-,m), (1)
k=1,2,---,m),
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where J = [tg,to+a] C R = (—o0, +00) is a compact interval, tg < t1 < «-- <
tm < to+a < 400, fl JXBy xBy xB; — By andg: JXB1 x By x By — By
are continuous, A1, Ao > 0 are two constants, xg € By, yo € By and for
k=1,2,---,m, I € C[B1,B4], Iy € C[B2,Bs], Ax|i—y, denotes the jump of
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