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Abstract

An approximate method for numerical solution is considered for the boundary-value

problems of linear ordinary differential equations of second order in the form
L(y)=y"—q(z)y=r(z),

with

y(a)=a,

w(b)=4.

First, ¢ is expanded in a finite series of Walsh functions wal (j—1, z) with unknown co-

efficients c;, such that

n
e _Z‘l c;wal(j—1, z).
J:

Then, ¢; can be determined by the ordinary method of weighted residuals with weight

functions of wal (i—1, ). This method is equivalently transformed into a simpler method

without any loss of accuracy. That is, ¥ is expanded as

Y= ﬁ ¢ f iz,
J=1

where f; are characteristic functions determjined by

Fi)=|

with

1 for z€D,
0 for €Dy,
D;=(z;—h(2, z,+1[2), h=(b-a)/n,

.Z;=a+(]—1/2)h.

The method requires merely the collocation to obtain the unknown coefficients c;.
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TV, FTAOHKER, FEETIR Gauss-Jordan
ok, #AW%TIS Band TRICHT 3 HHEE AV
1 TIORM n=32 THEHML 72 Walsh R
BRIC & 5 ELIRE, BER y(z)=expisin(z/3) &%
Fig. 1 (RE2R) IKRT.
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FRACHAMENEOMEREEZE. ERzELd

Table 1 Comparison between our method and
finite-difference method.

T1: Computing time in our method

T 2 : Computing time in finite-difference method

Maxi absolute erro
Order of aximum absolute error Ti/T2

matrix QOur method Finite-difference method
4 0.1E-00 0.2E~00 2
8 0.3E-01 0.5E-01 41
16 0.8E-02 0.1E-01 86
32 0.2E-02 0.3E-02 42
64 0.5E-03 0.9E-03 61
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24
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3
Boundary conditions: $(0)=1, 1/(8)=exp(sin %)

Equation: y’—l- t:os’i-lin-:£ y=0
q 9 3

Exact solution: 1/(.2‘)=exp(sin l;—)
Number of terms: n=32

Fig.1 Comparison between the present solution
and exact solution.
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