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Abstract

Various methods of solving an integral equation by the principle of the Monte Carlo
method have been proposed. Most of them, however, need complicated procedures of
calculations with many restrictions, such as all the functions involved in the integral
equation must be non-negative.

This paper presents a new method of solving the integral equation by the Monte Carlo
method with its accuracy evaluation. A point series is generated by the random number
source whose probability density function coincides with the kernel of the given integral

equation, and an average of the inhomogeneous term of the equation is calculated by
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the generated random point series to obtain the solution.

This method can be easily modified to become free from the signs of the kernel and

inhomogeneous terms, and can be applied to the Volterra type.

By using the above theory, a new type of integral equation analyzer is constructed.
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Table 1 Relation between random number and
binary code, where d=(b—a)/15.

& 14 ¥ 5 R ¢ ¥ 5 it
—16d 00000 0 ' 10000
—15d 00001 4 | 10001
—14d 00010 2d 10010
—13d 00011 3d 10011
—12d 00100 4d 10100
—11d 00101 5d 10101
—10d 00110 6d 10110
—od 00111 7d 10111
—&d 01000 8d 11000
-7d 01001 94 11001
—6d 01010 10d 11010
—5d 01011 11d 11011
—id 01100 12d 11100
—3d 01101 13d 11101
—2d 01110 14d 11110
—-1d 01111 15d 11111

Table 2 Relation between coordinate and binary
code, where d=(b—a)/15.

A o BB | HEALE N

a ’ 0 0 0 0
at+d 4] 0 0 1
a+2d 0 0 1 0
a+3d 0 0 1 1
a+dd 0 1 0 0
a+5d 0 1 0 1
a+6d 0 1 1 0
a+7d 0 1 1 1
a+éd 1 0 0 0
a+9d 1 0 0 1
a+10d 1 0 1 0
a+11d 1 0 1 1
a+12d 1 1 0 o
a+13d 1 1 0 1
a+1l4d 1 1 1 0

14 1 1 1 1
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Table 3 Relation between coordinate and
output of adder.
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Fig. 1

Block diagram of integral equation analyzer.
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L z<a 0 0 X X X X
Ilx;) z=a 01 00 0 0
AoF a<z<b 01 X X X X
z=b 001 1 1 1 1

x>b 1 0 X X X X
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¢(x)=1+S:¢(t)dt.

—; Theoretical solution ¢(z)=e=.
Q; Solution by integral equation analyzer.
A\ ; Solution by computer simulation.

Fig. 2 Solution result.
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Q 05 10 x

z 3 1 1
o(z)=~% +§z—§+go It —z|p(dt.
—; Theoretical solution ¢(x)=z.
QO Solution by integral equation analyzer.

A\ ; Solution by computer simulation.
Fig. 3 Solution result.

FyF LR EROEBZTRERXNDORE 625

Hix)
10

A
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o(x)= x+S; (t—x)p(t)dt.

—; Theoretical solution ¢(x)=l%x+f—3.

QO; Solution by computer simulation.

Fig.4 Solution result.

P(x)=(——.r’+3:r‘—2r—1)e’+3x+—é—§§2.rt9(t)dt.
—; Theoretical solution ¢(z)=(z—1)e*.
QO Solution by computer simulation.

Fig.5 Solution result.
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Table 4 Relation between trial number and
reliability of solution,

por =1+, /6= pnrdt.

2 0.5 | 0.2

“ 0.5 0.9

m 1.333 1.219

o 0.3563 0.1247
EHE

68.3% | 95.4% | 99.7% | 63.8% | 95.4% | 99.7%

100 0.0356 | 0.0712 | 0.1068 | 0.0124 | 0.0249 | 0.0374
1,000 0.0112 | 0.0225 | 0.0338 | 0.0039 | 0.0078 { 0.0012
2,000 0.0079 | 0.0159 | 0.0239 | 0.0027 | 0.0055 | 0.0083
4,000 0.0056 | 0.0112 | 0.0169 | 0.0019 | 0.0039 | 0.0059

10,000 0.0035 | 0.0071 | 0.0106 | 0.0012 | 0. 0024 | 0. 0037

{E#X % Table 4 icR9. Table 4 kv FORM
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g(x)=z, Kz, t)=t—z, (7.9)
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