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Abstract

In this paper, a Taylor collocation method is developed to find an approximate solu-
tion of general high-order linear nonhomogenous difference equations with variable
coefficients under the mixed conditions. The solution is obtained in terms of Taylor
polynomials about any point. Also, examples are presented which illustrate the perti-
nent features of the method.
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1. Introduction

Taylor and Chebyshev collocation methods for the approximate solutions of
differential, integral and integrodifferential equations have been presented in
many papers [1-4].
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On the other hand, a Taylor expansions approach to solve high-order linear
difference equations has been presented by Giilsu and Sezer [5]. In this paper,
these methods are developed and applied to the mth-order linear nonhomoge-
nous difference equation with variable coefficients, which is given in [6, p. 174]
and [7, p. 176],

Zpk y(x+k) =f(x), k=0, keN" (1)

with the mixed conditions

P
S apy(e) =w, a<c, x<b i=01,...,m—1 (2)

and the solution is expressed as the Taylor polynomial

y(x) = (x—¢), a<x, c<b (3)

n=0
so that y(”)(c), n=0,1,...,N are the coefficients to be determined. Here P(x)
and f(x) are functions defined on a < x < b; the real coefficients a;;, ¢; and y; are
appropriate constants.

2. Fundamental matrix relations

Let us first consider the desired solution y(x) of Eq. (1) defined by a trun-
cated Taylor series (3). Then the solutions y(x) can be expressed in the matrix
form

()] = XMoA, @
where
X=[1 (x—¢) (x—c) (x—o)"],
A=[y"C) »W(e) W ()]
and
'& 0 0 . 07
0 % 0 . 0
0 0 % 0
M, =
10 0 0 %_
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