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Abstract

Up to the present, a number of programs have been developed for numerical calculation of

an eigen value equation.

Some of those have been used as a program library in a computer

.system. On the other hand, there are few certifled methods how to test the reliability of such

a program for numerical calculations.

In this paper, we show a test method for the reliability of a program for an eigen value

équation with real symmetric matricies.

The test method can be carried out apart from the

detailed algorithm in a tested program. And three dimensional matricies are used. Then it is

very simple and convenient to try the test.
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Give a matrix X in eq.(3,2) with a certain value of (¥,6, ¥) and
eigen values A, and 13 in eq. (3.1), These are fixed in the
whole process of the program test.

i
Give an initial value, (A)min of an eigen value 1, in eq.(3.1)
Iand its_step 4

ﬁ 1
[Generate a test matrix A by eq.(3.4) ]

Solve numerically an eigen value equahoﬂ for the matrix A. And
obtain approximate solution (Z/,4,) in eqs.(2,2) and (2.3)
by the program to be teste

Calculate S$2+,[Sxl, S by eq('l.a),&. by eq.(2.6),dz and ds
by eq.(2,7). f by eq.(2.9), and cosR byeq.(2.11).
1

lﬁke value ¢ of the first aigenﬂvalue into 4+AA: l

Ayt —_— A

YES NO

Fig.1 Test procedure for a program of eigen value
equations. The program test is executed in
accordance with the flow chart. Before one
begins the test, he has to determine a
condition for matricies X and 4. At the
end of the test, the results of the test are
illustrsted in such graphs as figures 22a,2b
and 2c. Here, ()i, and (A} max are values
of the boundary for 2.

SR LBAEMBB LN - 2 HBTH 5.

XT, TTTF A M- 255 (NEAC 2200
Y =X &FN T00) 13, BREEEROB NN
10 #5CH 5. Fig. 2a icR2 X HiC, A BB/NEE
fEDEE, 021 R 6. oftiiz 10 okxxizg
TLOTFSREV. $7:, MBEETO [02:] R 6.
Ofiiz, RPITBKREY WL DKREX). —F,
72 MTFICR DKLV TD Vi—wsQ Dif
A3, ADMHIZHKELTEYD, ¥5ICEDOKRE &8
10 iz i LT3 ~4 b REW. (0%, o Ao
73 LDF A FTIE, FRBEET [021] 3107052
BICRE<->Th, Vi—cos? pffiz, 12iZ 10710
BEICEELTW:.) ¢® Fig. 2a jtRah5 %
FERENSRT, BE~NS PVREFIRORFE S E
FHlsw3.

Yz Fig. 2b 2R 2. z ¢ b B/NEFHEICKT
% 04| RU f Offids, A O/NEOBRIZENT
BHIIKREL B -TWVS. T A=L1 OAFET &
D10 BBEICAEXS L ->TVEABEYD. ULiL,
A BRYNELTTORYD (FoBE Az0.1), &K
BT 10 FHz KL T, W OREIRRAKER T~
XD LS>THB. ZOF, f DOEHI0-EREICIZ
REELTHECENS D, BEFHEICHT 2HEFHR
DIEBMIRIEENZ XA,

Fig. 2¢c BT, @ RV as itk > TEE~R7 }



972

!
(o2}

T T Ty

T

[}
~3

T T T

Loglsz.l , logJl-cos® and log S1

PRI

wn
s
'S

A
(@]
T T T TTTT]

Log[SA4] , log f and Log &,

»°o

10

L

1

L 'y

i

Nov. 1975

o, and d,

o
Omo\.

PR L PR TR

Pt

n 171 35
log 2,

-4-3-2-103 09 10
log 4y 1,

[
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program®. These figures show the errors

of approximate solutions (2,/,1,") with the

variation of an eigen value 4,. here, (g,0,

$)=(45°, 20°,45°),4,=1.1 and 4,=0.9. These

values are fixed in the whole process of the
test. In figure 2a, the values of |82,

VI-cos@ and 8, are shown. In figure 2b,

the values of, |&4,|, f and &, are shown.

Figure 2c¢ shows the values of «, and «,.

In these figures, the horizontal axes give

values of the eigen value 1,. For 4,50.1

and 4,210, the %, is scaled on logarithm.

And, for 0.8<1,£1.2, the 1, is scaled on

equal interval. The vertical axes in figures

2a and 2b are scaled in logarithm.
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