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A Study on the Solutions of the 2nd Order Linear Ordinary Differential
Equations Using Fourier Series

Wang, Jee-Seok - Kim, Ki-Joon . Lee, Young-Ho

Abstract

The methods solving the 2nd order linear ordinary differential equaticns of the form
v +H&EY +Gx)y=P(x)
using Fourier series are presented in this paper.

These methods are applied to the differential equations of which the exact soluticns

are kncwn, and the solutions by Fourier series are ccmpared with the exact solutiens.

The main results obtained in these studies are summarized as follows;

1) The preduct and the quotient of two functionsexpressed in Fcurier series can be
expressed also in Fourier series and the relaticns between the Fourier coefficients
of the series are obtained by multiplying term by term.

2) If the sclution of the 2nd order linear ordinary differential equation exists in a
certain interval, the solution can be obtained using Fourier series and can be exp-
ressed in Fourier series.

3) The absolute errors of Fourier series solutions are generally less in the center of
the interval than in the end of the interval.

4) The more terms are considered in Fourier series solutions, the less the absolute
errors.
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