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a b s t r a c t

In this work, we establish a new existence and uniqueness theorem of weighted pseudo
almost periodic solution for second order neutral differential equations with piecewise
constant argument of the form

d2

dt2
(x(t) + px(t − 1)) = qx
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]
+ f (t),

where [·] denotes the greatest integer function, p, q are nonzero constants with | p |≠ 1,
and f (t) is discontinuous weighted pseudo almost periodic. Comparing with the known
results, the condition of our result is given explicitly in terms of p, q, which seems simpler
and easier to check even in the special case of pseudo almost periodicity.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

Almost periodicity is an attractive topic in the qualitative theory of differential equations due to their significance and
applications in physics,mathematical biology, control theory andothers. Diagana [1] introduced theweightedpseudo almost
periodic functions, which is a natural generalization of the classical pseudo almost periodic functions (see [2,3]), and has
been used in the investigation of ordinary differential equations, partial differential equations and functional differential
equations (see [4–6]).

The differential equations with piecewise constant argument describe hybrid dynamical systems (a combination of
continuous and discrete). These equations have the structure of continuous dynamical systems within intervals and the
solution is continuous, and so combine properties of both differential and difference equations. They have applications in
certain biomedical models and are similar in structure to those found in certain sequential continuous models of disease
dynamics as treated by Busenberg and Cooke (see [7]). Therefore, there are many papers concerning the differential
equations with piecewise constant argument (see [8–15] and the references therein).

In this paper, we consider the equation:
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dt2
(x(t) + px(t − 1)) = qx
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+ f (t), (1.1)

where p and q are nonzero constants with |p| ≠ 1, f : R → R, and [·] denotes the greatest integer function. If f (t) = 0,
Papaschinopoulos and Schinas studied the asymptotic behavior of solutions of (1.1) in [16]. For |p| ≠ 1, (1.1) was studied
in [11,8] and some existence and uniqueness results of almost periodic or pseudo almost periodic solution were obtained.
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