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Abstract

The true solution of given problems are not always obtained by evaluation of regular

numerical formulas.

improved stabilization.

It is scarcely possible to evaluate such improper problems by means of

The true solutions are obtained by using regular numerical formulas if abnormal problems are

transformed normal ones. Suitable numerical methods on evaluation of abnormal problems are

described for several examples, infinit integrals, ordinary differential equations and inverse matrix.
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Table 1 The computer results for infinite integral
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4 (146.3760896
8 | 74.94718532 |-71.428
16 | 32.57269253 |—35.374
32 | 22.21904128 |-17.353
64 | 13.86347100 |—8.3555
128 | 9.984001762 |—3.8794
256 | 8.302772039 |—1.6812
512 | 7.659679271 |—.64309
1024 | 7.460092792 |~.19958
2048 | 7.414700433 |-, 45392x 1071
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Table 2 The errors of 4 order Taylor’s expansion

for eha

Ah 0.25 0.5 1.0 2.0 4.0

ek 1.284025 1.648721 2,708282 7.389056 54.59815
h9EZF T 1.284016 1.648437 2.718332 6.999999 34.33333
| 0.000009 0.000284 0 009950 0.389057  20.26481
x| 0.000007 0.000172 0.003660 0.052652 0.371163

Ah —0.25 —0.5 -1.0 —2.0 —4.0

PZY 0.778801  0.606530 0.367897 0.135335 0.0183156
h4FFT| 0.778808 0.606770 0.375000 0.333333  5.0000000
iR —0.000007 —0.000240 —0.007121 —0.197998 —0.498168
A2 —0.000010 —0.000397 —0.019356 —1.463021 —271.999

n i June 1976

20 40 6.0 80 10.0

Fig. 4 The computer results for differential
equation y’'=—xy
zDEHSR@B) LYy DEEHERRITE SR
V.

MBI RITANIC IR ERITH 243, BEE LT
—RICERITIEL, b EHEOMBMIEKTERE
BTEhIFHETHE. 0E,

y=z"" (30)
EBLE, RBBAFEORNO>X¥DOERAHFERC
135,
2'=xz/n 2(0)=15"1* (31)

LZT, n QEA2O_EHICE B &, $HETR(30)
LDy DEREHEST Z0ICHE L. y(15) i3 1047
BETHINS, n=32 T, Z0LS5EKEH
Fhid, Runge-Kutta FiC &k Vi z 2 A5 1C 8T
BLEMTE, Thhrb SEOFERICLD ¥y DEHISKR
% 5.

Ok HBEHSHERNR, BEFMIC L2 EBH S
EHBOMSFEL AN THRAERDZCENTE S,
TOHERBAZEZSNTODEH, —RRICEBEFMIC
HIROOHERMAEEL, ERERBTELSIECO
FBERTHS.

1. BREPTIIONE
BRONIFTBBRBTH S L, BEHFICLS



Vol. 17 No. 6

BITFIOMIKEELE L, BRICLE LEBEEA TR
BhIEICES. O &) RBRGOHFTHEZLLT
HEE L SRD VDI T, FIRORETHIVEE
TEREEDLSBEHET I EN D, EAP,
BMAFEROBE L ZHEORENRENL - T 3.
BEHTIIEIR, ~7 ARV THROET
ZODRY FPTEEICEN 5 TIRWIINA, BREL
TH3ZEEE®RLTHS., FTFOHEREESM L
TR, COBADEAAThIILWbIT, &
ZohANoRBIcH AT RETIREERIC
LOEDIWFZCEMNTEEMN, FRIZLEEFD
EROHEFERB O > TWRL. BA2BHT 2
EHEADEARXILT 2 05 TE 50, LHLEAD
BRRITIOMEICIEY, f%oMTIORRISK
L7813 5.
REFERETILS S - EEED LOFFAEES
id, P¥ORBHBIZLEHENDS. THAQH
5 A7 ZRDEHETHEE, AT OADUTHIH
RKE-TWWBE, ChERAOTHEEEZRELE S &
5bitThs. AB—I=E :43¢&,

A-'=B(I+E)*!
=B(I—E+E2-) (32)
THs. I-E FFTES,
A-'~B(@2I—-AB) (33)
THEHh 5,
Ban=B.(2I—AB,) (34)

ZROBLTH L. COBRBMRETZE%I3, B
BIEOHATHAEUHEELESZOAS Ebh
5.
ELAMETH E LT Hilbert L IO N TEH
0, Bl Cholesky Ba AW TRHDIEEDOH I N
FfTHA Bo & LT, LEROREHEET -1 FE
ORR, SEROMEMNBREDEEIZ, Tabled 125K
TEOITEERREINIZEROIN, g1, —4
LT n=4 OBFEETRTY, BrsOEZOBER
Table4 [Z/R7T L HICHEINTWEHEDEED T

Table 3 The means of relative errors of each
elements evaluated by iterative method.
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Table 4 The computer results of each elements
using iterative method (n=4)

16 —120 240 140

4_{_120 1200 —2700 1680

240  —2700 6480  —4200

—140 1650  —4200 2800,
16.00011 —120.0013  240.0034 —140.0022
—120.0013  1200.016 -2700.041  1680.027
°T| 240.0034 —2700.041  6480.101 —4200.067
—140.0022  1680.027 —4200.067  2800.044
16.00016 —120.0018  240.0043 —140.0028Y
—119.9981  1199.981 —2689.958  1679.974
'S 240.0114 —2700.129  6480.308 —4200.200
—140.0015  1680.017 —4200.041  2800.027.
16.00023 —120.0023  240.0054 —140.0035Y
—119.9953  1199.952 —2699.890  1679.931
27| 240.0318 —2700.354  6480.844 —4200.545
—140.0061  1680.068 —4200.163  2800. 106,
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Table 5 The means of relative errors of each
elements computed by A-*=B(AB)!

B, B, B, B B(AB)
n=2 0.186x10~7  0.186x10-7  0.186x 10~ n=2 | 0.186x 10~ 0.186x 10~
n=3 0.521x10  0.325x10-  0.115x10-% n=3 0.521x10-¢ 0.604x 10~
n=4 0.143x10¢  0.222x10~¢  0.579x 10~ n=4 0.139x 10~ 0.201x 10-¢
n=5 0.643x10-*  0.920x10-*  0.151x10-* n=>5 0.618x10- 0.547% 10~
n=6 0.425x10-2  0.753x10-2  0.197x10- n=6 0.371x10- 0.529% 10-2
n=7 0.220 0.197 0.331 n=7 0.216 0.203
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Table 6 The products of Hilbert matrices and their
inverse matrices

n=2 n=3 n=4
1.0 0.07 (1.0 0.0 0.0 1.0 0.0 —0.12x10-8 0.0
{o,o 10 {o.o 1.0 o.o} 0.0 1.0 0.0 0.0
0.0 0.0 1.0 0.0 0.0 1.0 ° 0.0
0.0 0.0 0.48x10-5 1.0
n==6
/1.0 0.0 —0.24x10-% 0.0 0.0*
0.0 1.0 0.0 0.0 0.0‘
0.0 0.0 10 0.0 0.0
0.0 00 0.32x10* 1.0 0.0
Lo.0 00 0.0 0.0 10/
n=6
1.0 0.0 0.0 0.0 0.30x10% —0.38x10-
(D.o 1.0 0.0 00 0.0 0.12x10-3 |
0.0 00 1.0 00 0.0 —0.98x10-3 i
0.0 00 00 1.0 0.0 0.0 i
0.0 00 00 00 10 0.0 J
0.0 0.0 0.0 0.0 0.40%x10-* 1.00098
ﬂ=7
1.0 0.0 0.21x10- —0.19%x10-¢ 0.12x10-¢ 0.81x10~¢ —0.15x10~¢
0.0 1.0 0.0 0.11x10-% —0.78x10-* 0.0 0.0
0.0 0.0 1.0 0.0 0.71x10-% 0.0 0.23x 10~
0.0 0.0 0.0 1.0 —0.31x10-1 0.0 0.31%10-
0.0 0.0 0.0 0.0 1.06250 0.0 —0.63x10-1
0.0 0.0 0.0 0.23x10-1 —0.99x10-1 1.0 0.0
0.0 0.0 0.0 0.18x10~*  0.41X10~! 0.0 1.04688
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