Dynamics of Continuous, Discrete and Impulsive Systems
Series A: Mathematical Analysis 17 (2010) 725-735
c
Copyright °2010
Watam Press

http://www.watam.org

PERIODIC AND HOMOCLINIC ORBITS FOR A
CLASS OF IMPULSIVE DIFFERENTIAL
EQUATIONS
Hao Zhang

1,2

and Zhixiang Li1

1 Department

of Mathematics and Systems Science, College of Science,
National University of Defense Technology, Changsha 410073, P. R. China
2 Corresponding

author email: zhmath@gmail.com

Abstract. In the present paper, we develop a variational approach to study the existence
of periodic and homoclinic orbits for a class of second order impulsive differential equations.
First, for any positive integer l, we prove the existence of at least one non-zero lT −periodic
orbits for the impulsive system via Mountain Pass Lemma. Then using 2lT −periodic orbits
as approximations of the homoclinic orbits, we prove the existence of at least one non-zero
homoclinic orbit of the impulsive system.
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Introduction

Impulsive differential equations arise from real world and are used to describe
the dynamics of processes which possess sudden, discontinuous jumps. Such
processes naturally occur in control theory, optimization theory, population
dynamics and biology, and some physics and mechanics problems. Due to
its significance, a lot of effort has been made in the theory of impulsive
differential equations. For general aspects of impulsive differential equations,
monographs [4, 8] are recommended.
For second order impulsive differential equations, one usually considers
the impulses happening both in the position q and in the velocity q̇. However, in the processes describing the motion of spacecrafts and satellites, the
impulses only happen in the velocity with no jumps in the position [1, 5]. In
this paper we will study such a system. More precisely, in this paper we will
investigate the existence of periodic and homoclinic orbits for the following
second order impulsive differential equations,
q̈ + Vq (t, q) = f (t), for t ∈ (sk−1 , sk ),
∆q̇(sk ) = gk (q(sk )),

(1.1)
(1.2)
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where k ∈ Z, q(t) ∈ Rn , ∆q̇(sk )) = q̇(s+
k )− q̇(sk ) with q̇(sk ) = limt→sk ± q̇(t),
n
Vq (t, q) = gradq V (t, q), f ∈ C(R, R ), gk (q) = gradq Gk (q) with Gk ∈

