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Abstract
Generally, it is very difficult to discuss about the reliability of library subprograms made for

the scientific calculation. Almost all subprograms are written in the FORTRAN language.

But, at present, many people use the library subprograms which were made by the other peopel.

Therefore, it has got necessary to know about not only the efficiency, but also the accuracy

and the reliability of the subprograms.

In this paper, we show one of the methods to check the reliability of the subprogram for

linear equatios.

the subprogram around the ill-conditional problems.

Here, it is the main purpose to show the method to check the behavier of

In this method, it is possible to check one

of the reliability of the subprogram of linear equations in a certain norm, disregarding the

details of the algorithm.
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2. E11xA5FEKXD ill-condition
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SJUBHMDnRT~<7 v v X BXUBRED, AX
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BEOREL AT,
—RCEREERETIEROERITHN AR, 55
BRI U =A% S ORTHobEB.

A=SU. @.2)
7, 75 S BROHEHE%EHD.
SST=AAT=C. (2.3)

L7885 T cos@:;=1(ixj) ickF 3 ill-condition
OHEIL, 75 S XU A KPGLTRILTH 5.
ZDTEH S, bhbhid, L BELZATH S
TEANMEI+TATHS.

n REZEMCBIZ2BER i 8LV ORA%L 6:;
Eghid, AR LEMB->TEZATISITIET 3.
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=0 S oAk, @ ISI=0, &115. k=
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D% Amax, Amin ETHUT, @ |Amax/Amin| D1 755,
I SIE Anin=S2=0. X SLIZATH S DT
FEH Sn OHEMERBIERIT/IIVDL S, @HTH ST
KBOTANER (S OHextild, BRMicKE
{125, hbO~@DEHER, WIhbHEZ IR
FHERD ill-condition DHEILABVONSE DTH
5.

— T cos 8,71 N1 LIV 2THUA D B4
icd, “FFOANMZICH LT HEL 1 RAER O #id
ESNW b, HEROBHEEAEZ LT &L, B
iBIU A EIBRU2TRBETIENTXS.
B&MIICIE cos 82~]1 DEEDATHATH 5.

5 S KBWTHELBIUE2TI], 2R TZ/MIC
BUO22HENSNES 2 HEY 1 REEXD TS
Thsb. NTHTERL, thoBEmEIIMILICBS
T EMTXB. L7zhs- T ill-condition lC’Jb\TGi,
—E LS T L3, BR2RLEMATOER
WL T A5 ENTE D, cos8i=1 BFHC 03|=Jb
Fliz 2 DFET 2HEAICDH, FHRIC LT 3 RTZEMA
ik c& 5. L LRBAK22HZBAIKII,
ZzhoREHICHEIZICLSRNTRV.

ill-condition 33 oPl LOBAKI, EROFESE
B b ZHEBD. LB->T3RTEITORE
THRENEABRIME L ENTE 3.

2.2 2512 AERo ill-condition

EbI i 2 Tl 1 REBRAEZ 3.

sinfi-x —cosbi-y=a, (2.4)
sin@z+ x —cos G2y =p. (2.5)
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Fig. 1 The equation (2.4) and (2.5) on the

two dimensional plane.
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RABRILD.

4o=R -(6:—62). (2. 6)
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_R sin(ﬁl +02)

Xo <z<Xo+R
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2 ,
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sin .
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@.m
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(01 +02)
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R = A0/(61—62) (2.9)
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DEPYK, £OYT 0S5 AOERAYRKERELETCD
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WETERDI->T, ROLAKERT 3.

(i) ¥77arsackoNEh i gonEs:
i, BEOCHATHR(2.8)DHBREMR LTS,

(i) 770735 A0AENBATHEIEELD
SEOESHAINIIEE, COFEERFMOLOFHE
TRVBIFERLOY, 47705 0ARKAEREIL
T3 H.

AT, KD AUHMICIEHEE LS
TERUBREFEERT. KL, 2RAMEOBEGEL M
DHH—DDXNEDHRBLIITHEEEZ B0,
3TAV I RABRERAND T LIKT B,

3.1 BiEOHOAR

B RAFBEREANT, BRADT DY ICEEN
KREDIHOREEDL . 22T}, FEEDL

3 LCHELSRXOHBPAEL LS.
ceTtEER (XY, 2) kT, FERERDL
IRKHZSB.
AT+ Anj+ Anz=An, (3.1)
Az T+ Azyf+ Azez = An, 3.2)
A3 Z+ Asyf+ As=An. (3.3)
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A =cos@;sinf,,

A;,=sin@,sinf,,

A,=cosb,. (3.4)
712U i=1,2,3 Thb.
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Fig. 2 The three planes in the three dimen-
sional space and the relation between
their angles.
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Gr=auz, $1=0,

0-2=0, 52':0,

fa=az aa_ms_l[cosam—cosmz oosazs]
=azs, = .

sin a2 sin Q23
. (3.5)
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cogSicLTEbhi (XY, 2) Rickot, X,
Y,Z) RTHZLNIBRBITANR, ROLS K
na.
A;.=—sind, sin 8, sin go-+cos@ : sinf; cos go
X cos Go+cos G cos go sin bo,
Aiy=sing; sin@; cos go+cos@ sinf; sin go cosfo
+cosd; sin @o sin bo,
Air=cos8; cosbo. (3.6)
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TERINLHDOTHS. UEOBRICELD, an,
ais, az,00 BLU g0 ZEDHNIE, BEIC3EREEMRE
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BEbHBICEETE 3.
T, EXHGOMBERMMICOL Bcnic, ¥l
HEOHDAEICH L TROZHEES .
azn=(1—8)ais+az (0<5<1). 3.7
KRB NIBOT, an=0 DIBA, BIHEEH3HE
BELD, FRAOBRIRELMLS. LicH-T ais
Zdo TRABRIIBRMHLENS.
—%, 0=0 T3, 3FEI—ERLICHERE—D
2. ZOBARLHBERORIRELLS. BT,
0=do KRBOTHERIR, PRVERHLILS. £C

Thhbhid
do=a3<1.0 (radian),
4y=6<1.0 (radian) (3.8)

OFEBEATER ais,d 2FZ 5 &icky, Fihic
BRHEOEELBECENTETHS.

3.2 PIE{EROFM

T T, ERHDOHFEREZFENLOBREICD
{ B2 DRENFREHATS. LU, BlEE
FIWMEELRBOBERG 2 ERILT 5. £ L
T, BIEEF2HEHBZEEL, FIEERLKEKEX
HTHREADPOEITS. UT, ERFEZIEFES
> THAT 5.

FIFE 1: F2HOMBEED S D, AE (O, do)
2525, chiekpB2EmoRiCHT 3/ ERK
THEAONS.

Az =cos po sin fo,
Az, =sin go sin o,
Az, =cosbh. (3.9)

FIE2: AF o 25X 3 EkK&D, B1EODA
BrEns. O, #1EORICHTZHEMIRK
THEZAH6h5.

A1, =sin auz cos Po cos o+ cos a1z cos go sin fo
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Ay =sinauz sin go cos fo+cos a1z sin go sin fo,
A1, =cos a2 cos fo. (3.10)

FIE3: fE =20 252, HIEIEHELTH
3EEEDS. 1272L, CO an BREB.7) TEX
sh3.

FIE 4: BAOhAR an, o iKHLTE3EIC
9 5HMI3, RATHAEINS.

Ass=—sin@3 sin azs sin go+cos 3 sin azs
X cos o cos Go+ cos @tz cos Posin Go,

As,=sin @3 sin atzs cos Po+cos P s sin azs sin Po cosbo
+ cos a2s sin o sin Go,

As,=cos az3 cos fo. (8.11)
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Az Xo+ Aty Yo+ Arer Zo= Ao,
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Az Xo+ Asy Yo+ Ase s Zo= Aso.
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Fig. 3 Flow chart.
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Fig. 4 The results of the check for
SUBROUTINE-1.
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Fig. 5 The results of the check for
SUBROUTINE-2.

NS ORRERNE LG, BEREOMEERL
Bic, WIhot77a /7 22 ERAT 500, D
EHEIEVDE, ABICHNITICENTES. &
72, COFBEZE-THT 0 r 7 6%2RETIE
ko, BEY 7705 0N THThBMERED
ATENTVAhAYETI2OREERTEE] X
Mg EnTas.

KERHS, BROBMEBHOER LI L, £H
HEMARANHESR L v 2 —BARBOZIETBLUME

|



598 % W kb m Sept. 1972

EOBMAENIE ST LMAREEECER 2L DOYIERFE, BHAEHE, 1662
EXR HZN=EE, BfEE4: NEAC JOURNAL,
No. 5, BABTIHKALHERLELE SR,
1963.
2EXE 2) #IE: #ue®, TR, HrdiR. 1961
1) —¥ME, ZO%—, LATIR: ¥Epzy — 3) D.M. Brink and G. R. Satchler : angular mo-
X 1, BFHEBOIDOBBEHEEL, HE mentum (Oxford University Press, New
£, 1965. York, 1962).
FANE: EREEY )X 16, MEHET, (BFIATHEZ A THEZA)
FiadEE, 1967. (R 47 4 4 )] 26 B4

FEFME : JSABCE R 16, STRERO D



