
Nonlinear Dynamics and Systems Theory, 4(1) (2004) 115–124

Explicit Solutions to a Class
of Linear Partial Difference Equations

Xiaozhu Zhong1, Yan Shi2, Hailong Xing 1 and Yunliang Yuan1

1School of Science, Yanshan University, Qinhuangdao, 066004, China
2School of Information Science, Kyushu Tokai University,

Kumamoto, 862-8652, Japan

Received: May 1, 2003; Revised: March 8, 2004

Abstract: In this paper, we present explicit solutions of a class of linear
partial difference equations with constant coefficients, and two kinds of linear
partial difference equations with constant coefficients are discussed and their
explicit solutions are obtained. As an application we give examples to show
the efficiency of the solutions.
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1 Introduction

Difference equations often appear in the study of numerical methods, combinatorial enu-
meration and system analysis [5, 6]. There are many methods for solving the linear differ-
ence equations of one argument with constant coefficients such as method of generating
functions, method of Z transformation and that similar to the methods for solving the
linear differential equations [1, 2]. But there are few papers on the difference equations
of two variables or partial difference equations. In this paper two kinds of linear partial
difference equations with constant coefficients are discussed and their explicit solutions
are obtained.

2 Definitions and a Lemma

Definition 1 The following difference equation is called first order linear partial dif-

ference equation with constant coefficients

αu(t, s) + βu(t, s − 1) + γu(t − 1, s) + δu(t − 1, s − 1) + λ = 0, (1)
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