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Manual on JSSL (JAERI Scientific Subroutine Library)
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Division of Reactor Engineering, Tokai Research Establishment, JAER!

(Received September 12, 1979)

A manual on the revised version of JAERI scientific subroutine |ibrary is presented.

The tibrory is a collection of subroutines developed or modified in JAERI. They are

classified into fifteen fieids.

It is subject to further extension in the future, since there are some fields still

insufficient for,scientific calculations in the present library.
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(15) HBEHHER

i (1) Date of registration

Feb. 29, 1972

(2) Registrant

Heat Transfer Lab., Hiroshi Kawamura (5333)

(3} Title

Error Function and its Modified Functions
{4) Keywords

Error function, Modified error function

{5) Comment

FRX calculates exact values of the error function and its related

functions.’
ELI 1
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(2) HHEE, K&, EHE
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(15) ZAHORE
VA

(16) BRAFER
(1) Date of registration
Jan. 5, 1973
(2) Registrant
Reactor Safety Code Development Lab., Kensuke Kobayashi (5978)
(3) Title
Elliptic Integral
(4) Keywords
ETIl: Elliptic integral of the first,
Incomplete elliptic integral, Modulus of elliptic integral,
Legendre-Jacobi standard form
ELI2: Elliptic integral of the second,
Incomplete elliptic integral, Modulus of elliptic integral,
Legendre-Jacobi standard form
{(5) Comment
ELI1 and ELI2 give values of elliptic integrals of the first and

second kind, respectively.

BJF
(1) ZRHEaA0
EEn46E 12 A 1TH
(2) WIR=ZE, K&, EFE
tEery  HH & 5366
(3) #4 b
Ny MKk (B E28) , ERE~y e MR (F1HE E2E)
(4) # fE
T.0x), Yoix), I.(x), Ku(x) %25 HT 5
(5] WUHLAE BLUIIHDOHRA
J.ix) © BJF (N, XD
Y,(x) ;. BYF (N, XD
I.(x) : BIF (N, XD
K,(x} : BKF (N, X)
N C REn, (EER , AN
X C ¥x, (B , A%
(6) HHLOEE
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(7) M BLUSEIH
EEE, FBE &, EFEHEG " < &R SUBPROGRAM (IBM 7090 ) ”
(FrPegR)  (1963)

(8) FR#EE

(9] FrEEE
BJF 3403 15MS
BYF 4043 21 MS
BIF 3193 14MS
BKF 3523F 2ZMS

(10 ¥ K
BT, NMNEELNAMTET
(11) =5 —0ONH, BLUA -V

(12 & &
(13} o7 od3 L6 oRUHTL—F &
(14) /NBHDOEE

(18}  ®BERAEH

(1) Date of registration
 Dec. 17, 1971
(2} Registrant _
Computing Center, Kiyoshi Okada (5366)
(3) Title
Bessel Functions and Modified Bessel Functions
(4) Keywords
BJF: Bessel function of first kind
BYF: Bessel function of second kind
BIF: Modified Bessel function of first kind
BKF: Modified Bessel function of second kind
(5} Comment
BJF, BYF, BIF and BKF give values of Bessel functions of the first

and second kind, modified Bessel functions of the first and second

kinds.
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BGEBFFEAE
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e

Y, (8, ¢) & P (cos 0) 2R3,

REOH LA

CALL HARMS & 5\ 4 CALL PREPAR.

Zh~OAHNRBEIF D COMMONIT &L %,
COMMON,”YLM, YREAL, YIMAG, ARG1, ARG2, ARG3, ARG4, ALPHA,
LL, MM, IWHICH, IFLOG

ZCTIWHICHA 7 5w 7, 0D& X3 HARMS Z B CALL 9 577,
[IWHICH | = 1 ~8 @ & & iz i3 PREPAR % L THARMSASCALL & h 3, #UE
IWHICH #fa0BBicid P;” (cos 8) DAk Lh 5B, LIFiC [IWHICHIOZhZEh
OfEICH T 2 ARA%ERT,

A 7 H 7
e 5| B EEE OB EE K
| IWHICH | ARG1 ARGZ2 ARG3 ARGH4 ALPHA (YREAL, YIMAG)
0 — cos 0 @ —
1 — g @ - le (cos ) Y (8, ) OEHK
2 — cos ¢ © — |, BT
3 — cos ¢ cos¢  sing
4 T b ¢ — .
5 r r cos® @ — t'P/ (cos ) im0, #) ORK
. i, EEE
6 r rcos® cos¢  sing
7 — X ¥ r cos?t Yi (8, ©)
g ¥+ — X y r cost rlle(cos ) rIYlm(ﬂ. ®)
* LL, MMiZR$<TOEEIC, I, mEANT 5,
= 0, o OBRFEK,
s+ y=rsinfcos¢, y=rsinfsing,
(6) f{EHLOEE

@ sinf >0 BEEESNL TS,
@ COMMONZ% YLM, EPSILOZMHL TWA,
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(7) & &

2041 (1=m) |
bx (I+m)!

12
Y, (8, 0) = [ ] P (cos #) exp (ime ),

Pix)iE, i >m>=0, x > 0kHLT

. 1—x Y2 1 (14wl (—1)" [—xy"
P,(y:( s WM¢,A__MMWM_(”,J
1+x/ w20 (1—n)! (m+n)Pn] 2
. e U=mr
s lIm e VL TEP TR = (1) (-——m S Pk, x  DEEL T
(14 m)!

P "ixl = (— 1) TR M —x) oMEEER 3,

@ N.M. Larsen : " A Program to Evaluate Associated Legendre Polynomials
and Spherical Harmonics”, ORNL -TM - 4385 (1973 )
(83 GltgRE
1094 &
(9) FHE8EM
15 1 WEE
(10) ¥ B
10 #1kLE
1) Agdsz7-Art—y, BLUT7 AR
"LL MM ARE TOO BIG SO THIS CASE CANNOT BE RUN. REMEDY
SET IFLOG=LL +MM+ 1 (AT LEAST) IN SUBROUTINE FACTOR AND
INCREASE DIMENSION OF FACLOG TO THAT NUMBER™, [ tm 1307507
itET&aw, RETURN,
2 & &
FORTRAN
(13) {#FHxsrUE
fTEL —F v SPHARM, FACTER
B AASBER TABS, DSQRT, DEXP, DLOG, DCOS. DSIN, DARCOS
(14)  ~BEAOREE L&
v /N
(15) HEFEHR
(1) Date of registration
May 31, 1978
(2) Registrant

Division of Reactor Engineering, Takumi Asaocka (5517)
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Title

Spherical Harmonics and Associated Legendre Polynomials
Keywords

Spherical harmonics, Associated Legendre polynomial
Comment

HARMS and PREPAR evaluate spherical harmonics and associated

Legendre polynomials with double precision arithmetic.

CGAMMA

(1)

(2]

(3)

(4]

(5]

(6]

(7)

(8]

(9]

(10

(an

BHEFFEAO

5345 A31 H

e, K&, &

FEFprgs SRR 5517

* &

#H < B

# s
BEEBICHT BN v BBEERD 5.
FESHS LG

CGAMMA (Z)

7 WRER, AS GERER N GERERD .
EHLELOEE

77 L

HRE, B UBER

Stirling OHCEEEAZMEA B L HiT, LEUES I MORHMEBRMIIOBEP LT

HEL, +08%, MNz)=rz+1)/2 ZHVTZ ot B BEBUEE R 5,
@ C.W.Lucas, Jr., C. W. Terrill : " Algorithm 404, Complex Gamma

Function”, Comm. ACM, 14, 48 (1971)

iEsR

490

HECLS )

1.8 3 ) PHEE

HERE

6 #iEE (BXEED

HETAZTT—AovE—Y

~ ARGUMENT OF GAMMA FUNCTION IS TOO CLOSE TO A POLE 7,
(71 45 Ilz) Ofd 5 1 X 107 RIS, BEEI 1x107 2 AR TRETURN,
“ ERROR - STIRLING'S SERIES HAS NOT CONVERGED", ROBHHDEHSF
HI2TEETE > THRKMED 107" LT RIS 54 > oo RETURN,
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12y 8§ &
FORTRAN
13) FEHvbhIA
HE A2 A5 BEEL e REAL, AIMAG, CMPLX, INT, ABS, CABS, ALOG,
CLOG, CSIN, CEXP
(14) 2AROEE LA
Etece/NE
(15) BRAFEH
(1) Date of registration
May 31, 1978
{2) Registrant
Division of Reactor Engineering, Takumi Asaoka (5517)
(3) Title
Gamma Function
{4) Keywords
Complex gamma function, Stirling's asymptotic expansion, Single
precision
{(3) Comment
CGAMMA computes values of complex gamma function by Stirling's

asymptotic expansion.

CDLGAM
(1) BEEFEAA
WifN 534 5 H 31 B
(2) @, K&, 8#
B THH BEER 5517

(3} # 78
H v B E ThOX#

(4) # |
WEEMICHT ANy <E, H5VBFTNOMRELSFETRD 2 &L, R
DOEENMI L5 A 5.

(5) WUl AE
CALL CDLGAM (Z, W, E, [)
7 EEOERE L EET, SREERBESZ 2, A,
W BROEHER & BES, SREEHUENWE), .
E:Eﬁ@ﬁﬁﬁ@ﬁ%@ﬁﬁ@,&U%ﬁ@ﬁﬂﬁ@ﬁﬁﬁ%(ﬁyv@ﬁ)éé
Wi EE (Y v BREOMRME) |, 2, AR,
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1: 757, B, A
=0, #rvEBORNEERD S,
=1, #HveBEKRELRD S ‘
EH EOFRE
oL
Rk, BLUBEXE
Z<0 : Iz} ==/ /(F1—z)sin(nz)},
0<Z<EZ@) : Mz)=r+ .z,
£(72))<2(1) : Stirling O#ELER,

@ H. Kuki : " Complex Gamma Function with Error Control *, Comm.

ACM, 15, 262 (1972)

@ H. Kuki : " Algorithm 421, Complex Gamma Function with Error Control

(8]
(9)
(10
(11
a2

(13]

(14)

(15]
(1)

(2)
(3)

(4)

(S14)”, Comm. ACM, 15, 27t (1972)
EER

798 ;&

TR

1.5 3 Y HEE

BB

# v < BAEE T 12 HIIEE

Wt 235 Avt—Y, BLUTIF-LE
L

-
W

Ez
=]

[l

" FORTRAN

HHT Y5
M AA LR ABS, DABS, DSIN, DCOS, DEXP, DLOG, DATANZ,
DMIN 1, DMAX1, DINT
ABORE L
/N
R A ®R
Date of registration
May 31, 19738
Registrant
Division of Reactor Engineering, Takumi Asaoka (5517)
Title
Gamma Function and its Logarithm Form

Keywords

Complex gamma function, Logarithm form, Double precision,

Complex logarithmic gamma, Error control
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{(5) Comment
CDLGAM computes the complex gamma and complex logarithmic gamma
functions. It also evaluates ranges of errors of the computed

results. The variable and the result storage must be in double

precision form.
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(c) & ® & =

C. 1 THoEE

IC 03 AS <vvenrersersessersocssessirnsirrassasseaseanssrtorsssrnstesassnsestontastastssbis it sesiansannntos 20
MC LO A ceoemeeermmuserrrmsrncasrrstrsraraesiersbaanaesas st t s r st n st ssnne 992
C. 2 #y—RGENK

[E)0) eI 1 ) 01 1 ¢ RN R L e e e L A R LA 23

GUEL1S, GUEL1D ot vetvesesasassassereebessesaesrestsese s ee et a R R e bR et s 25

) o TS 0] 1 1 S P T T L 27

CROUT, DCOROUT «evvveseereseensmsersnmmmssmasssssssssssosbamsnismsossenscensias s dinsrassass 29

DIECOMM «+evvecesessrarmmmrsusseemssiasssassassirsssssasirntnrssisttsirsitssiir iyt tssaanracestr s s srnees 30

QOLVE «ereeeereeeessrtssraseessnnemsrusrsostsssinsssssssiosssasssttsssnnsiiatstsstrossmtessnssranssssssies 39

PROD cvocsrronnserernimmrtsnersastonnmmsstsinnsstssiistisrstnistasieimiesionsmermrsstssssnsesrnrss 34

ESCARS +eeervererssssanremsiiensrammianesrassassismsttesannatiasistosiomiitniisiiitatissssncstinsrsiienes 35

_ SLINER, DLINER «errrreeserereesstrsmstemnessenasatistsntisssistaisssmnsnonniscsinsssssienesassnes 37
. MAZ21A(MAZ21B, MAZ21C, MAZL D) coemmrrmmmmeossrsnnninminsissninsssssns s o 39
: EXACT «eeveeereesorssernmasnsoessnsssnesarmossesssesssnsmasettoosttastisstssssisssisosmmsntisssssessenns 492
[ TRIDIA covvsrersennsranssnnsnsssenieisynsrmsaninesssstmmistosrrsnnusstsssessirsraensesmristsssensassrnrss 46
PENTALD +eervereseeressesssemssssssssssnsssetsssssssmsesnsssarsottossissssinssiamssssiesnosnmisssssenes 47

BANID ++eeveeessrevssosssssssemmsysrssnessaserssernnssnsesssasssonsstastityhbasatiintaist i st st 49

LAOS A (LAQ5 B, LAQS C) creverrrsumrrmmmsrnasessessnsiisrmssitiiisintens e smnsansinssnenes 50

i DIVMTX  oeeerenrssssnennmnnmoecstnstmmmstnsmnerasem sttt irnrtiiesiiissiiisiisrrntynsstansseses 54
| SYMMLQ +-ereeersersersrsssisnesssssnssesstseramssssnssiatassssa s s st s 56
| ESCASS +evererrorrersmrsssesssessesatss borsississesattassias et e et s 58
MAZ2 A (MA22B, MA22C, MA22 D) rooerrsrmeemmrrrrnnismninsrsensin o snsisnseanese 59

CHLSEKB  ++rreeeeessetstssreessrnremsassnsstsisonetsennmmssasssssstsssssssstmmisnissastessnnsiisnsissnsine 69

CHSLBID  -+eevereossarassssmrmtsssrntessannessonnessansissasaonsstessmmisiensssstasntosssimmsrsesinneers 54

MA 15 C (MA 15 D) »ecorersssssrrressarssuscssmiossnmsiseonnssaiesiinsisisssientositonsiirssisssves 66

MALT A (MA LT B, MA 17 €) -eocrersrerreenrnsmmssrarmsisiimsttannnsusn st is s 60

AAGLIP cevevertetemssssrinnmnsasissinsnessiocisstaarysssasssetstsssrassnnnanes teeaeeerereerstessinsranen 73

ﬁﬂﬁ%®ﬁﬁ?ﬂﬁwﬁ,MC%AS@%&ERWK%%éﬂtNﬁbw®W%%ﬁEL
MC 10 Ald—IREEROBOBE AR T5LDDRr — ) ¥+ 7 77 5 ERKD B
—Kﬁﬁﬁ®w—%waﬂ@%ﬁ%%ﬁ%&Lfﬁ@.MAHA?TM#%W%H%%T%
b
ﬁ?x®ﬁfﬁmiéw—%vﬁé%K%%%Eﬂ%ﬁﬁofwéﬁ.?-ﬁ@%%@&%ﬁ
Euécﬁm,@memMmfmiaAmgﬁ@ﬁ®t@KﬁzénfwéoCMMT@@@



JAERI-M 8479

fts 27 59 RO —F v THYD, DECOMM TiEEOIEF S HEMCE ) L H2ZBE AT

By EoRIELLT, TAH V-9 - EEFEEUBTHINERO V- F DS BN, BHDPROD

BARTEETHO, EEA7 >4 MEHS, 4, 770 VETROKERBEIT) 2 BEHO
w—Frmab, MA21AIRRy =Y ¥ 457513 p, BEFHETE5. EXACTREREE
MOHBHRTROENA T EMEHLE LM, ERITHENRY.

BiTilic £ 2Ric>0 T, ZIE, B, £ Gk i L Tv—F v 35dH 555 LADGA
H—BOBITHOFBERD A5 > TitHT 5, DIVMTXBEZESEDOE SICEHNLHEDITH
AR EL T B,

HRITHNC DT, SYMMLQ & ESCASS 23EEMATH O, FHCHIH IRIRTEITIAIT
HhH, — N, IEE@ITAIICIE D LA —FEHERER T, CHLSKBd#4 7751/, MA 15 Citmmmh?
FEOHEAEMEINICHH, $72, MAIT ABBITHIAIC, LA0S ADLIICHEERFDAZR
5T b,

AACGLIPIR C MDA TR ABRAAML C LR TEHVE, EF -BREREZTRETN
FEHEO L E ChEmET 2,

MC03AS
(1) B&FHARA
fgfms 2#£6A30H (Fr#)
(2) B&H
FFFv2A74 HBEAHE B 5361
(3) &% &
| ERENEIE
(4) #& 4
| RSB HEMEONE S 5EON

n
§= +C =+ ¥ ai b

i=1

AET 5. IROBS HERETHE S NS, b2 TAI0 6 51T (F)) Th-ThEL.
(5) UMLA

CALL MCO03 AS (A,L,B,M,C,S,N,IFLAG)

A—ay BA =TV BERG. EHE, Al

L —a dbat, 2 TORMOTH, B, A, L21

B— by ASA - T AEHS, EHA, AL

M—b M 5bit; T TOFHOTN, BEH, A M21

C— & 2%, EHE, AL |

S ctHEOH ([4)0XDsT,EOTEHRMTAPRIFLAGICL ). REAL 1

Ho
N — A& A%m, BHE, AN, N20, N=0D&LSENHEE0.LT 5,
IFLAG — s OROBEDE D HE52 5, BEH, AH. HF0E D5 LIFLAGDE
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i FORICE 5o

IFLAG! 0 1 2 3
c + o+ = -

moml o+ - o+ =

(6) A EOEER

A, THvT I -FHETEDLNENSET, £I95LitHLE,

(7] ks L UBEER

RO EEEETHET 0T, ANLIZMELABEBED &L DENSINS,
£E7hk -—— Marlow, S.and Reid, J.K;AERE-R6899 (1971)

(8) iEFE

1283

(9) AtEEHsH

c=1, ai=bi=i—1t , n=10,
5=C+§aibi®ﬂ?&w6@MT

=1

(10) ¥ =

toflTt TH

(11) R AL 7~ Ay t—¥

5L

(12) Ei50REH

FORTRAN

(13) Hz v IE

sl

(14) % B OFREE & #6pH

2 NE

(15) BFEPIFH

(1)

(2)

(3)

(4)

(5)

Data of registration
Jun. 30, 1977
Registrant
Reactor System Lab., Toichiro Fujimura, 5361
Title
Inner Product with High Accuracy
Keywords
High accuracy, Inner product
Comment
MCO3AS calculates the inner product of two vectors, using double
precision arithmetic. They are allowed to be stored in two
dimensional single precision arrays. The calculation will be

hastened if it is written by assembler language.
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MCL0A

(1)

{2)

(3)

[4)

(5]

‘ (6)
\

£7)

(8]

B 68

BEHAHG

FAfI5 24E6 A3 0H (HH)

Bkt

BT AT R . 5361

% 4

TRy =Y v 777 5 OFE

B’ g

ﬁﬂA=(au)ﬁ%iéﬂtﬁ.ﬁ@%mﬁibtﬁﬁ%ﬁﬁtb,§§ﬁ®kéé%

Miétbmwﬁéﬁéﬁﬁ(X&HUV7-7779)%ﬂE¢60

FEOSHI LA

CALL MCI0A (A, N, NA, ISC, WS, ISING)

A4—ﬁﬂAéA(i,j)=antkn%°¥ﬁﬂmﬂA(M&Mm.kﬂmmgm‘

N— A DR, BHH, AJl. N=1,.

NA— FFIADKE SAERTE 1 DTk, BEE, A NA=N,

ISC—— WD A — 1) ¥ 7« 7774, 20ISC (L1)FWH 1 47iC, 20ISCU, 2)
BHE | TIICET BREHTH H. BHREMISC (N, 20, Il

WS EEDRS Y F T 7 s sa WS (1, 1) = 2XXISC (i, 1), WS (
i. 2)= 2%*ISC (], D TH 5. RHERIFIWS (N, 4, HH.

ﬁﬁ@ﬁ%%ﬁﬁoﬁﬁ@,&ﬁoomﬁéﬁﬁ.i@&%%iﬁﬁ,kjm

ISING
&%%jﬂb¢NTOT&otC&%ﬁ?o2§MLEC%&,5%Kﬁ&é
hichHBHAhsn 5,

#HH EOFEE

FACOM 230 — 75 T LM Z 75 10,

ISC & WS BB AT L,

WS (N, 3~4) RIEEHEERTH 5,

ISING %0 78 »F & %, CTOfEhSRITHETERBINE20FRETHED, B
THWTORDRr— v 4+ 7 72 #IZISCEWSKIEL L A-THD, BITPEFC
G AISCiE 0, WSIZ1.0&-~TWaDTZEDFEE[MER 5,
ks X UBE

fo=logs | aij | ETBEE, 2 (fy; — e — ¢ AT B, ¢ EHE
F 5, REEICEBBETHSL, BALLERCINSERDBLRIEL, ISC O,
1) ——p,+ &, , ISC (i, 2) = ~¢, + k; (kBBHER LEHILE D, o
CAR RS =) v % Uikidat WS (1, 1)*WS (], 2)HBE 2005,
#Ew# @O Marlow, S.and Reid, J.K. : AERE - R 6899 (197D
@ Curtis, A.R.and Reid, J. K.: AERE note TP. 444 (1971)

EEAR

12303
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(9] FtREFFH

A= (513 2—10) Ag- ( ol 24) As - (215 213)
9 fomel, 0 2%, 0 0
OFT 0. 075 BELTF

(10) ¥ &
BMICEE AL S0, HBEITEERFR
(11) BT 3517 - Ay t—¥
gL
(12) EFEOEHR
FORTRAN
(13) BBl v r V&
ABS, AND, SIGN (& &ic#lAABIZD
(14} ABFROEE & HEfH
N
(15) M HItH#
(1) Date of registration
Jun. 30, 1977
(2) Registrant
Reactor System Lab., Toichiro Fujimura, 5361
(3) Title
Calculation of Scaling Factor of Matrix
(4) Keywords
" Scaling factor, Stable algorithm, Conjugate gradient method
(5) Comment
Scaling factors pj, 5 (i,j = 1vn) are determined so as to make
aijxpixqj nearly equal to one, where aij's are the elements of

matrix A. Linear equation Ax=b is solved stably by pre-scaling.

GELG
(1) BHREFFEAH
W5 0466 H27H
(2) HRE, K&, BF
BFFE 254 BRHE-B 5361
(3) #14 b
H — KA R OR
(4) B &8
AX=R%E# <
BHL A: (m, m) 75|



JAERI-M 8479

X, R: (m, n) f75
TEH,
B — BMIC b BRENTOADTERD L EFCT » 7 ELHRELEL,
(5) EUH LA, & KU5IHORN
CALL GELG (R, A, M, N, EPS, ILL)
M- — B THIA DR (M21), Al
N — BH, EHITHIR OFIOE (N>1), Adk
R— EEMB. —RTE R IREORATEREAN, BXHBAB (AHTD .
A—— EHAE 5o “RAOEHTHREEANS, Athe
E%——%ﬁ@DﬁWﬁwoﬂﬁmﬁﬁo(0<s<1),&oﬁL0E—7,Aﬁo
ILL— B, BARE - EIhETRT 1,
—1DEE TR DIEA 0 £ 12 » fe (RETURN)
TCILL - SHBORD, pivotdsADEEOKIEDORADEPSELLFIC
ﬂb,Am%ﬁﬁ$¥LnLT&5ct%%¢o
(FHERETT ABBOREREN)
¢ RRTERT T RP TR RR T ﬁ@ﬁ,E"%";C;}zi - f:o
%ﬁﬁﬁﬁ@&%(@®£ﬁ@$ﬁﬁmté%§ﬁ>
CALL DGELG (R, A, M, N, EPS,ILL)
R, A fEREILYT %,
EPS 509 1.0 D—15itT 5,
(6) {EM ELOER .
RWA,R@k%é@&%f(CML?éWKE&fté)
(i) M=1, N=1 ®EFRIAE
) M= 1, N>1 A, R&&icNELEo—RLES
(L HINDDONICLEZREEAND)
G M>1, N=1 A, R&brME ORIk
(& &I HIHOMITLELSRBEEANS)
(v M>1, N>1 AlRMx (M 1) OBF, Mi>M
RiM x (N 1) OS], N12>No
(& bicgHOMF], NIl HELEEREAN S,
(7) B, BLUBEXH
#ik—Gauss DI ik, FTLHER,
IBM Corp.: “IBM Application Program, System/ 360 Scientific Subroutine
Package (SSP) Versionl, Programer’s Manual” H20—0205--3,
IBM Corp. (1968)
(8) AR, HEME, BE
oERE 50258
B P M=4, N=37T 18T
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(12)

(13

(14)

(15]
(1)

(2)

(3)

(4)

(5)

GUEL

JAERI-M 8479

¥ OE  M=47T 547

EFED L

SCEAER 680

W f M=4, N=3T 18®LF
B OB M=47T 15

TF— Xy VONESLULE
Aoy — IO,

A
[T

FORTRAN
fTRv—F &

NEDEE & FH
NG
K AR
Date of registration
May 27, 1975
Registrant
Reactor System Lab., Toichiro Fujiyama, 5361
Title
Solution of System of Linear Equations

Keywords

Simultaneous equation, Pivotal elimination, Gauss elimination
method, Economical storage

Comment

GELG is a scientific subroutine of IBM Corporation. It solves
linear equation and the further system by Gaussian elimination
with complete pivoting. The program which uses the GELG routine

is used on our computer without conversion.

18

(1) B&PFEAD

(2]
(3)

(4]

Bfns 1E12H19H

iz, K&, 853F

EHT4H w274 BERNHE—BE5 361
A b

13T — R R Ok

e
E—F#, &4 —20HER
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B,
(aij) B—MBOEHK, (b)) SERTHNH, AZORMOLHT LSS, (Blk
DOERFNIICANS)
(5] WO LAE, 8LU5I8OHNA
CALL GUEL1 S (A,B,NDIM,N,M,EPS,IER )
CALL GUEL1 D (A,B,NDIM,N,M,EPS,IER )
A BE (a;;) BANLBERE (EHE) 2 0OocERBAS (NDIM, L.
{8 LL1=NDIM, AH71,
B : SEH (b)) AN GEREE (BNSEE) 2 RcEHBIACH| (NDIM,Le).
BLLy =M, 8 (x ¢ ) BAB, At |
NDIM: EFJA®BOAE SERTH. BHE, AS. NDIMzN,
N 75 (a«; ) OR¥mn. BEE, A, N=1,
M & —ZA0Hm. BHEE, AJ, M=1,
EPS : MaX |a; | XEPSZE# y FDESFIEAM BB THHOIER, BRE (R
B) EHM, AA, ESP=0./4291.0E-6 (1.0D—14) ),

[ER : — 1=NDIM, N, M=1 »ONDIM=N TR & 2o M3 a;; [= 0
| ~N- 1= FERESRSNiEE, 7 (a.;) opg
0= ERET

ERTIsa—F, BHAET,
(6) FRLOERE
L
(7) ek, BIUBEE
SERERIRIC LB A Y R DR
(IBMOGELGDHE)
(8) HEER
#520:F (828
. 19 HER

123 14 = 414, 32 EPS= 1.0E- 6
456 (25) (32,77)
780 36 23, 68
(aij)  (xx) (b ik )
OFIT0.01 (0.0 1#)
(10) ¥% E

EoB|TEH (17TH7) Bk,
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(11) =5 -DE, BLTA v -
7L
{12} & &
FORTRAN
(13) 207 a s s LhLREHTV—F v &
ABS(DABS)
- (14) AFOEE
BA
(15) B AfER
(1) Date of registration
Dec. 19, 1976
(2} Registrant
Reactor System Lab., Toichiro Fujimura, 5361
(3) Title
Solution of System of Linear Equations
{(4) Keywords
Simultaneous equation, Pivotal elimination, Gaussian elimination
method, Maximum order
(5) Comment ’
GUEL1S is a meodification of GELG developed at IBM Corporation.

It can solve linear equations of various order in a job.

SLERS
(1) Z&EHhFEHE
Bf14 641 2H17H
(2] WHRE, K&, EHF
BEffpvyasa #HEEZ 5322
(3) #4 baw
WY —RAER (R4 =779 ME)
(4) B &
Axi=r 5 LBITRIAT RO~ bAx: 2HET 5,
(5) SEUIH LA, & U5IHOHN
Hi¥® CALL SLERS (C, L, NM, M)
f=45E CALL SLERD (C, L, NM,M)
C :%ﬁﬁﬂA&Uﬂohwm%Aﬁb,Eﬁﬂk*ﬁiwm%&ﬁﬁéo
HEEEENAES|, (SLERDTI, BREEEMA Ah. (FTREZE)
L,NM : EFCORT, (A , AJ, L>N+ 1, NM>N+M&EF 5,
N : By -kAFEROTE BHEE) . AJl
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M : /\“7 I"fl/b 1@@& (ﬁﬁ:ﬁg) + }\jjo
(M= 0 £ &, FTHOHEFRETS)

-1 —1

an ---fAin bu ---bim[-7 a11 -—-din X1 —--Xim 1
| i | 1 | | ! [

iy : I[ | 1 | I 1 | 1 : ‘
| i | | 1 |

L L I | \ P! — -1 i
A ny ——-4nn b n1 ~---bnm ) : any _—"a—nin Xny —---Xom :
it -+ {‘—-"‘-“—'“——"‘-“‘ :
e e L e o o e e J
N M
A A

T, A= (a%;)

(6) HAEOEE

(7)1 BRE:, BRUBE
Sweep out, no pivoting, {H L, #H0ICE -/ L EDAMDITEN LTHFILT 5o
(8) fifems, sTEHM, BE
Single : 4523 1 lmsec. 5~ 6fr e 6k M= 2
Double: 49 438 1 2msec. 17~18Hymmmemmeeenees IR M= 2
(11) T5—+ A vt —YORBBLUNE
I. RANK DEGEN. IC=-XX
HE . 7N w2 ROITAIROEH 015, XXKFIBAER S LABRO N b
AR o |
§iE : RETURN
2. ERROR IN SLER
WE : HLO~7 P VORMBATS B,
g : RETURN
(12) § &

(13) o7 o35 apLESHTV—F 2%

(14) ABORE
L y=zeTBS5A
(15) BFEAHR
(1) Date of registration
Dec. 17, 1971

" (2) Registrant
Reactor System Lab., Shuji Inoue, 5322
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(3) Title
Linear Equation (Sweep-out Method)
(4) Keywords
Linear equafion, Sweep-out method, Inversion, Non-zero pivoting,
Real matrix
(5) * Comment
 SLERS (for single precision) and SLERD (for double precision)
solve a simultaneous linear equationm by the sweep out method.

The corresponding matrix must be real ones.

CROUT
(1) BSHHFETEAR
- MEfn464£12H1TH
(2) BIEE. K&, BiF
FrFpoxse WEHE 5322
| . (3) #4 ka
#war— kAR (777 M)
(4) # 1k
EI—RSERORE DB,
| .~ C+X=b
' (5) FEOSHE LA 45 & U3 IO B
HgER . CALL CROUT (N, A, X, M1, M2)
fE¥sEE . CALL DCROUT (N, A, X, Ml, M2)
N : THloxEk, BEA, AJ.
A : iT# (FRBE) . (CROUTTEHASE, DCROUTT, ERMEOERM 2K
TEFD AN '
ﬁ X : BHEBRBESNSE, (CROUTTIE, HKHE, DCROUTTH, (SHEOEHBE
5D A,
M1 : ADKRI, BEE, AM,
\M2 : M1+1, 858, AJl

r

Me
N
4“1 b
M,
N+ 1
A X

(6) EH LR
& Lo
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(7)) Bt BXUSER
Crout&, 8RR,
(8) tEAE, AR, ME
Fortran statement DI 7 0 ¥,
(5x5) {7 T 9 msec, F—HTiCBEEDND S,
(1) T35 —D Ay =Y, AEBIULE
1. THIS CAN NOT BE SOLVED BECAUSE OF A (1. 1) EQUAL TO ZERO.
2. THE (XX )COLUMN ARE ALL ZERO. '
3 THIS CAN NOT BE SOLVED BECAUSE OF A (N, N) EQUAL TO ZERO.
mﬁ:;mnmlmmmm%ﬁucfmawf,%@%%ﬁiuﬂmmwn&ﬁéﬁﬁﬁ
DOLM%IWE.3@%Nﬂ§(ﬁ§®ﬂ),2@%&&%@%Kﬁbf%v
+— Va5,
#.E : RETURN
(121 &
Fortran
(18) 20773 shofEHTV—F v&

o

(14] ABDEE
=R 70T T A
(15) BexMtEH
(1) Date of registration
Dec. 17, 1971
(2) Registrant
Reactor System Lab., Kunihiko Horikami, 5322
{(3) Title
Linear Equation (Crout's Method)
(4) Keywords |
Linear equation, Crout's method, Partial pivoting
(5) Comment
CROUT (for single precision) and DCROUT (for double precision)
solve a simultaneous linear equation by the Crout's method.

The corresponding matrix must be real.

DECOMM
(1) E&HAHH
mfns 24E1 1820
(2) B&E
BT AT L BN 5361
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(3) % &
 THOLUSE GUESROSRMIURL)
(4) # &
A= (ai;) 2NROETHET S LE, BESNA-BEXEDRNLIETF TABT 0T
EEOLUSMEL D,
(5) HUH LY
CAL DECOMM (N, NDIM, A, IP)
N —f75A DREn, BHEE, At N21o
NDIM —EFIAD K & S 2R THE Ok, BHA, AF. NDIM >N,
A—TTHIARIET B, 2 RLESBEF A (NDIM,NDIM), AR/, Cor-—-F
YAESRIITAIA 2, A (1,j) =a ;& ANB. IFALKIE, A OLU @b
Ao .
IP BN D 7 DIEE TR, | OCBEUES] 1P (NDIM) , HiJJ.
(6] M LoER
D det A=0D&E, [Pin)= 0,730, FEEIPILEENB,
@ Ipinix0 (EEET) 0L&d, BIAAPIPOABTREM T ~FRFIH LI 0,
@ det AW, Ip(n) X 2 A (i,i) THHETE 5,
@ BT -RAHBAEBL L2, FIHOBEE LIV TSOLVEZ TS,
(7) #EL LUSE
WAMRIUC X B H 9 A DHEETLUSEETT 0
C.B.Moler :“ Algorithin 423, Linear Equation Solver {F41 ”, CACM 15,
274 (1972) ‘
(8) AR
42258
(9) FHEesA

A= 123 DFIT 0.094 ¥

8

(10) ¥ B
LORITTH

(11) AT A5 —Avt—Y
Tl

(12) EEOEHE
FORTRAN

(13} Hz b UH
ABS

(14) ABEOEE L&A
sE2AM
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15) REMES

(1) Date of registration
Nov. 2, 1977
(2) Registrant
Reactor System Lab., Toichire Fujimura, 5361
(3) Title
LU Decomposition of Matrix (Efficient Procéssing of Indices)
(4) Keywords
LU decomposition, Real, Linear system, Partial pivoting,
Component routine, Paging
{5) Comment
A matrix is decomposed into two triangular matrices. The matrix
is computed in efficient order of nested loops. Linear equation

is solved by calling the component routine SOLVE.

SOLVE
(1) BEHAHH
B4 95£9 B 1 H ((fB/v—F v & LTERE

(2) BRE
FFEv27a HEERE 5322
(3) &% & |
LUSBDE )R GUREROZRIIRE)
(41 #B

nIROEFTHA BEETHCLUSEI N TV A& &, TOBREME - TE KR HEX
Ax =b 28, BN ABEELPRABIEFTOET 2D THESE D,

(5) SEOH LA
CALL SOLVE (N, NDIM., A, B, I
N-—— f51A DRE N, BEE, AN, N2 L

NDIM — WFIADKE S2HRDH 25 1 0Tk, BHRE, A, NDIM2 N,

A 75IA OLUSMB A AN S, 2RTEKEEFA (NDIM,NDIM) , AJl,

. B EHMA~NT FAEAND, | RTGERMESNB (NDIM) , AMAGTEDER,
B~ PVEDBADL,

IP SBROEHRE AN S, 1 KTEHBET, AL

(6] FHALOEE
@ EHAS IPOAHOIEMARBINTOREODIR, TORAUPERLDT, 509
32D —F AFESANCLUSMRD v —F » DECOMMAEFEY, EDFHREANT
M3, DECCMMA 5D —F ¥ ARERE TRELTEOKEBOSTHS,
@ IP(n) = 0%kiddadi (1=<i<n) TA (1, 1) =0&UB-THLE,L



(7)J

(8]

(9)

(107

(11)

(12)
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DN—F S BFERELT —L1L5E,

RikB K UBEXHE

HaorehBIic & 2 AR E & RBINA,

C.B.Moler : “Algorithm 423, Linear Eguation Solver (F 417, Comm.
ACM 15, 274 (197 2) |

EER

298:E

FHEKRT

A= 7 8 0y , B= /14y ®D&%0095%
% % 3 | 32
¥ —-h % 23

¥ OE

LOFITTHr

NETAZ7— A yt—

L

SEDEN

FORTRAN

(13) FH v MYE
5L
ABADTEEE & HiBA

(14)

(15) #FRAEH

(1)

(2)

(3)

(4)

(5)

Date of registration
Sep. 1, 1974
Registrant
Reactor System Lab., Kunihiko Horikami, 5322
Title
Solution of Linear Equation Already Decomposed System (Efficient
Processing of Indices)
Keywords
LU decomposition, Real, Linear system, Partial pivoting, Component
routine, Paging
Comment
Linear equation is solved by SOLVE after the LU decomposition of
the coefficient matrix with DECOMM. Both routines compute the

matrix in efficient order of nested loops.
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" PROD
(1) BHHHFAA
Mfns 24 1H20H
(2) REE, K&, &E&
BYH YR T4 BRHE- 5361
(3) #4
FRERLETITHIEIC & 28— R AR DI
(4) ¥ fE
(n, n) {7FA=(a,), (n, 1~ bab=(b ) BREOLE Ax=bEM ABK
WO EXBYT, 27207 4 EHA0A,
(5) FEUH LA, BXUGIHOHRNA
CALL PROD (N, EPS, NS}
N veeeneess FEROKRK. BEE, AJ.
EPS - BHEAEM (553107 < 5u0, EHE, AT
NS ceeeer HEOEE RS, 1 OEXER, o0& IR, BHE, H.
(6] #HLEOER
O =2-—-¥— CALLICKLSL,
DO XX j=1, N
XX WRITE (1} (a;,i= [ N)
WRITE (1} (b,, i=1 N)
OXILED 7> AV 1IRA,BOERERGATEL,
CALL®& &, NS=1THhNiE, o (n,1) ~7 bagx=(x )
ENDFILE 1
BACKSPACE 1
BACKSPACE 1
READ(1] {x, i=1N)
DX EH 77401 (5H2H¥DISK FO1) o605,
@ FEMic7 402 (5HD25¥DISK F02) 2EHTHT &,
@ PRODTitLABELED COMMON,
COMMON /LABA ./ A(5 0 0)
COMMON.”LABE /E(50 0}
COMMON ~LABIS ./ IS(500)
AHOT, NS5003TRIBESICE>TWS, N>500 (FIARFIN=700) D
LER, 2—HF—DA—F T
COMMON ./ LABA ~A(7 0 0)
DEHICHEERTHT &,
(7) Wk BLUSETH
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FREMDTIE, BEHE; BEMD - KFE i [FORTRANIZL ZHIHAT R~V F
Ty ), A4t (1971)
(8] FlEA®R
| , 2024
| (9) FTELEFR
A= 123),bk 14 OFTO 1

456 32
7 810 53
(10) # fE
LOBITT i
(11) =5 —DNE, BLUA Y€~
L
| (12 & i
[ | FORTRAN

(13) o7 a7 s ah ol rv—FvE
HHiAB L —-F v —ABS
(14) NBADERE
B
(15) #RFEAIEHR
(1) Date of registration
Jan. 20, 1977
(2) Registrant
Rgactor System Lab., Toichiroe Fujimura, 5361
(3) Title
Solution of Linear Equation by the method of Product Form of
the Inverse
(4) Keywords
Product form, Inverse, Linear equation, Large set, Working file
{(5) Comment
PROD solves the matrix equation AX = b where, A is an (m,n) real
matrix and b is an {(n,l) real vector. The solution method is
known as the product form of the inverse. Two working files are

used with the object of large sets of linear equation.

ESCARS
1) BN 1
RIS 2461 14 8 B
(2) BRE, K, B
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EfdEv 7o HENSE—R 5361
(3] #4 b
By —ERR (ZRAH L —FE X
(43 B B -
A= (ay) & nEROETH, x= &), y= (i), b= (b;) & nkfl~z bdgbLsE,
Bk AEL, Ax=bBEIUA y=b EM
(5) FEFH L AE BLUgIHODFMH
CALL ESCARS (A, W, N1, N, IOP, IERR)
A —ABIUbEANDS, 2 HRTCEEMES
AINL N2), Afls N2>N+1o All,J)=au, ACE, N+ D=Dbitda.
IOP=2 D& XA HEICAINF 1, i11=bi &9 5, cho3stREBRREINL,
W MR, 2 ROCEREESIWINTD, N3, HL
N3N+ 1, Wii, Nt1Cx: SHside
IOP= 2D EXRHEEWIN+ L, 11Ty, piilihansd,
N A SWORAIDA S & 45 558 1 O, BEH., A, I0P=1DLENIZN,
IOP=20&EN1ZN+1 LT 5,
N W, BEA, AT, N1,
0P —3tEOA v a vo BER, Ad. Ax=bEMLE]L Ay=b b L2
B ‘ |
[ERR— St BB AR, BEE, 7, EFOEE0, FENOEEXELTS,
(6) H EoEE
3L
(7) fiE, BLUBEXE
TAARL—F —iEe
V.N.Faddeeva (C.D. Benster tr.):Computational Methods of Linear Algebra’,

Dover Publications, Inc., New York (195 9)
(8) lEFR

57838
(9) &HEFH

A= [123, , b= /14 , IOP=20&ZF

456 32
780 \%
0.0 9 3%
(10] ¥
LofT 8T

(11) £— % « A vt — VORNBELULE
PIVOT= 0. IN ESCARS AT j—TH STAGE
| HEHOEH 0. L75-7, RETURN.



(12}
- (13)
(14)

(15]
(1

(2)
(3

(4)

(5)
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g i
FORTRAN
MR- F %
7L
ZABAOFEE & HHF
NG
M RER
Date of registration
Nov. 8, 1977
Registrant
Reactor System Lab., Toichiro Fujimura, 5361
Title
System of Linear Equations (Escalator Method for Asymmetric Case)
Keywords 7
Simultaneous equation, Asymmetric matrix, Escalator method,
Adjoint equation
Comment
Asymmetric matrix equation is solved by escalator method. The

adjoint equation A'x = b is solved simultaneously.

SLINER

(1]

(2]

(3]

(4]

-y

BEREHEEHA O

Hf4 85 H1 7TH

WA, K&, HiE

FHffprz276 SEHEZE 5322

7 A4 b

AT DO

® e

REHREICLDEHBECRERD S, GURELERE.
RS Lok, B8 KU EDEIA

CALL SLINER(N, NDIM, A, UL, B, X, IP, R, NITER)

N D OREE O (TAORE) BHEEL, AM

NDIM : Variable dimension ®3[$ #BH¥A, At

A : GREGSI, EHE, A (NDIN, NDIMD . AJ

UL : ZASBOREVNBAING, EHA, ULINDIM, NDIM), temporary
B DAz bov (AX=b) EHHW, BINDIM), AJ

X DOz ") EEE, XI(NDIM), 7.

IP DTEBROEEAEMN  BES, [P (NDIM), temporary
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R T BESNT P A, R(NDIM), temporary
NITER: KiEo[EE B, iy
EMREETREO &L

CALL DLINER (N, NDIM, A, UL, B, X IP, R, NITER)
fBL, A, UL, B, X, R 3fEigEERRICT 5.
(6) A LOERE
R D & *OPTION DOUBLE % {#H]
(7) M. BLUBER
fgit — RN R

iR IR BT R OMEESE 70 /7 4 (SLINER, DLINER)”(Fr

RERh (1973)
HL, fEREHED LS, THOERELCABBEETHN T 5,
(8) FiEER
MESED L% 12K+ (2N + 4N} 3.
EREED L% 2.2 K+(4AN+ 8N)
(9] FHEER
4 WiTH| (RiEEE = 2} T1 2 msec,
el & &, TRITH (IEE¥ = 2) T5 3 6 msece
(10) ¥ =
7 YkdHilbert 751T 7 ¥, fEMEOE &, 1 2KOHilbert 17T 1 7Hi,
M) TF—+ A v t— VONEBIULE
SANGUNAR MATRIX IN DECOMPOSE
ZANROBETE Ry ¥ RICIE »72. RETURN
o NO CONVERGENCE IN IMPROVE MATRIX IS NEARLY SINGULAR
REFEDITLDEE (=15) CELTHBHRLEP»7. RETURN
(12) § & '
FORTRAN
(13) W@V —F &

o

(14) ZABAOREE & HiFH

(15) BRI
(1) Date of registration

May 17, 1973
{2) Registrant

Reactor System Lab., Kunihiko Horikami, 5322
(3) Title

Solution Method for System of Linear Equations
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4) Keywords
Common-Linear equation, Iterative refinement method, High accuracy
SLINER - Single precision
DLINER - Double precision

(5) Comment _
System of linear equations 1is solved. The solution is iteratively

refined using double (quadruple) precision arithmetic in part.
Thus the result of SLINER (DLINER) is somewhat more accurate than
that of usual single (double) precision routines.
MA21A
(1) BgHAHH
Bis 246H30H GEh#l)
(2) BRE
T4 AT LH BEREE—R 5361
(3) % = '
RIS & DN — R AR A OB
(4) B& #E
HERE
D AREFHFTATELTLEE, Ax=b 2, AR £7r-20 EAER
ST 5,
@ A-'%ZEES 5
@ det AZIET 5,
B
O WoHMBIRICKE2 59 ik
Q® WMORERBLRAT—1J v I/HBRETE 5,
@ HEFHBZET Do '
@ fERErE, HERE SHEEEHOBES~BECEIETES, wVF I/ MOT R
T7LTHLo
(5) MUHLE

—ABROD & #CALL MA2IA (A, IA, N, B, W, E)

HITH)D & & CALL MAZ2IB (A, IA, N, W, E)

fTylRo L & CALL MAZ2IC {A, IA, N, DET, IDET, W)

£ —A2MEEx CALL MA2ID (A, IA, N, B, M, W, E)

A—MA21A B,/ C &3 & SHREITHA= (aij 1%, AGL)) = ai; DIEFTAN %,
MA21LA /C /D% it & & A DLUSEY, MA2IBEMHI EEA T HBA-T5,
EHWEHA (JA, NAY AR NA=N,

TA—EAIADE | O<Fid. BEE, AN, JA=N.

N —THlADKE. BEE, AJ, N=2,
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B—— MA2IA /DABESE S EH NI bAEAND, INLESEEE~T PuxhiA
5. EHBEFBIBR), IB=N, A7,
W—— {EEfEIR, FEAELFIWIW), HI
O RESBETHEY, MA21A/B/D £FESE 5 IW =N #(N+5)
@ RERBZITHLE, 70— 7&i780, MALA/B/IC/D 2IF5L &
IW=N*6
® REHERE R, —) v 7 ETE0F, MA2IA/C/D AT EE, [W >N, MA2IC
AOESL & TW >N *2 B
o R
E— ANT, REXBOHFEAEETSE, =7 —RESEATHE, BEH, AL,
AF E> 0 — HERBEITE 2, '
E<O0—RE&BETEHU,

A E=—2. —dtEETARE
E=-1—HEIFTTE30EREISTIKLLII N,

E= 0 —RELBELOEEOET
E >0 REKBETE - BEOEER T, EOMIL, MAIARAIILS
rE=max | g x| (Bl dd*igal)= s ofiEkT, gmax| 4, >
max| )| TR LI L), MAZIB £ AL ERE= MIKE, (HLE,; &
FRXAx; =e;=(0--010-0) O#EE), INSELEITAP DF—-FIC
WMERINE LIBETHE(ZHTINES, A, bOBAOHE, HHETLEIN
FolHS A, b EREIMEL ATEEND),
DET — ¥ DED A4 —s5— (74 —) 7o— L0k, FEE, i
IDET — #FFIX Dfnsd —5— (T ¥ —) 70— L& &OiEHEHs. BHE, 1.
det A=DET * 2T x xph&ah 3,
(6] #H ELOTEE
D 2—HREEROLV—F VERBLZTHEE SN,

BLOCK DATA

COMMON/MAZ21E/LP, JSCALE, EA, EB

DATA LP/ 6/, JSCALE/ 1/

DATA EA/ 0.5E- 06/,EB/ 0.5E — 06/

END

BREMOEWIIROEDTHY, 2-FPELDBTENTE S,

LP——— A4 & - JEHIT 5 8%, S50,

JSCALE- R4 — ) ¥ V' OfEE. B, 10L& 2y —) ¥ /&R0, 0F3A
DEEFHDEV, AP — Y v 7EFREI L, BERLSELIRDGTIRE
RERADS I o '
ﬁﬂA@ff&®£%ﬁ@%5i5o%ﬁ@o

EA
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IED & &, HEHRE mgx fa; —a; i/ la; | ERd, ADEEE, -EA
-.ﬁfﬁ:@ﬂ%&% mi?x | aij—a; | #Rd. 0D&E, F—% a;; AR (a;=

2y EANTEN5S,
EB EH~R7 Fvb DF— 7 8RE%, EAEFRKIORNT. FHEL
@ MA21A/B/C FFESHIIZMA T AIATRIA 2 AND 0, EOMEFTHEATEEL, L
LMA21D I MA21A AL EEKRIC (B, ELAOSIRONEEAEZ VS Bic) WE
RHHERE 570, T, MAIAT EL 0. & L#=dhd, MAID TE> 0. ELTIHAS
5150
@ ARy =N rIEIFTHLNTOVE TREXBAETH S &, A DEZRohickED
TREVHDDBH L LBEE BARFR SN 2B B8H 5, TD/H, MA21A/D AIF
AEEE L DEEN W(N+D) T, £/ MA2IB 2IFAF & &ita™" o#ENR W
(N+1) * WITRENBDT, ThoE2BRI NI I0UEL, 27— ) Y 7E2ITESBAI
FR%),
@ HE, REATEOMENL—F > MCO3AS 3 FORTRAN TEHAN TV SDT, FASP
TEPNIHDOEAHVS EEN,
(7)) s LUEEE
RENHR Marlow, S. and Reid, J. K., AERE —R6899 (1971)
(8) FLIEEE

12323
(9] FEK:H _
A= [123) , by=/ 6} & b= — 74y D24~ AD—KRHEBKE AL,
456 15 —182
V780 15 —173
det A DFFET 0.048 LT
(10) ¥ ®

o Tc—kAFRADLEE TH, BTHDEX6HT, TFRDOL EIF8HLE,
(11) NI BT — Ay t—¥
D MA21A/D %2IFA & &
MAZ1A (/D} HAS FOUND THAT PIVOT-----, E# v MBEHNE o7,
E=-1.LBEREXBRETICHAREERT. COA v —YEEI I TIEILDHY
T, POEIALHTIIESA N, '
@ MAZIB Z#FA L X
ERROR RETURN FROM MA21B PIVOT IS ZERQ, £ » FH0ITH -7,
E=-2.L8% RETURN 9%, By bWNEL b d © LEK
@ N<2 LT MAZ2IA/B/IC/D 2FFAF S &
ERROR RETURN FROM MA21[] N IS (], E=— 2, & LT RETURN ¥ 5,
(12) SEOEH
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FORTRAN

(13 EHx 1V E

HA %
BE#]SSL — RANDH, MC10 A, OFLOWS, MCO03AS

ABS, AMAX1, TABS

(14) /ABADREE & HiPH

UNG|

(15) MFEAHEH

(1) Date of registration
Jun, 30, 1977

{2) Registrant _
Reactor System Lab,, Toichiro Fujimura, 5361

(3) Title
Solution Method of Linear Algebraic Equations with Error Estimation

(4) Keywords
Error estimation, Real, Dense, Further system, Inverse, Determinaﬁt,
Crout's method, Partial pivoting, Scaling, Iterative refinement,
Multi entry

(5) Comment
MA2IA optionally
‘}? solves linear equations of further system AX = B, where A is a
real asymmetric dense matrix.
‘2% calculates A"l and det(A).
The solution method is Crout's method with partial pivoting and
erfor estimation. Both the iterative refinement and scaling are
optional. MAZ21A is a multi-entry subprogram which is easily
converted to \1: double precision, ié? complex or (g; complex
double precision version.

EXACT
(1) B&EHFHH

Bfs52411A13H

(2) BHEE, K&, &

BFFEvRTL HERE—E 5361

(3) %4 b

M —kARA (SR

(4) ¥ fE

=(a;; ), B=(by) 2zh¥h, (nxn), (nxm) OBKTFET HLE, my—

2D —k 52 AX= B A< & & bic det A, Y=A"'B ZE T 5, BEEEOLD
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HHDB|EDERPIE 0
(5) KU LAEE, & & U5 IHODHH

CALL EXACT (A, N, IN, B, M, IM, IMPIN, IMIN1, NDIGIT, KPRIME,
NOPRIM, NO2, X, DET, IER, MULTL, LCOUNT, ATEMP, MM, RY, W, VI
GEITHIA 2 AN D, 2WRCEBEBET A UNIN) . AZ. A G))=ay;

A
&9 B, |

N ITHIA ORED . BEE, A, N>1,

IN EHIA, B, XDK % 5 23 58, BHE, AF. INZN,

B - EMITAB £ AN Do 2 RTEBEAES B AN, IM), AJ, B(G,i)=by
£ 5o

M M HRRO S — AOKm, BHE, AM. MZ1,

Mo EABOXOAE S FRHDM, WHE ASL MM,

. IMPIN—EFATEMPO K& &% R 55, B, AJ, IMPIN=IMtIN,
IMIN1—H&HMULTL®RYD K X S 250 2 8. BEA, AFle  IM=* IN+1
NDIGIT— K & 1i#es 4 2 EELL Lie A TANS & &, 1 FHIANSEHON, BHRE,

Al 1 BECEBTEBBEARDEE ., L, 1020100 i £F 50
KPRIME—%E]?;EG)?%@%GCE@MZ;%%{O 1 R BHAESY) KPRIME (NOPRIM) .
AT,
NOPRIM—KPRIMEIC AN % REOM, BHH, AJ), NOPRIMZ1,
NO2——EFIWDVOA S & 250 28 ¥R, Af, NO2- 2 * NOPRIM,
X BTHX DA D, 2 RTELHEY] X (NIM , A BERFERRICX(i.]1)
—xi; EARGNG, |
DET — Effbatitcdet (A ) HAB, EHM, H7.
IER HEORTIRES T3, BHE, A, JERDELZEOE S DRERZKROED
TH5 (—1if (6) DBEBB) .

SRR FEHOROK E SHARS
Qe EOBEHARIC LI DT hdet (A) B0 &7
3o ASE LB (N, M,IN,IM,IMPIN,IMIN 1,NO2) #5EL <754

MULTL — Y % det (A) & {T55ic b2 1) THRNT 5, 2 RouBHARS MULTL (IMIN 1,
NOPRIM), W7, MULTL (1,£) iy 5 MULTL (2, €)1y &5,
., MULTL (nx m, )i Yam iz 120 €= 1 ~ LCOUNT #EICHTIT
Fokip oAb E, MULTL (nxm+ 1, £) icEE#kic detld) AN 5
n3 ((6) OOREH),

LCOUNT-f5| MULTL i€ Y% det {A) &3 ic &5 TR L 72 & &, b LOHIBAS
M%7, BEE, WA, 1< LCOUNT £ NDIGIT,

ATEMP —{F3fRls, 2 RTEHAES| ATEMP (IN, IMPIN), HiZl.

MM ——— {EE MR, 1 HOTEHAES] MM ( NOPRIM), 7.
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RY — — FEitflg, 1 ZOLEMMES] RY (IMIN 1), dHf. EELsniY © detiAd)
48 MULTL &EBEDIRIC AL 51 50

W—— fEfER, 1 RTBHEELY W(NO2), B,

Vo—— {EbE, 1 RTBHEERES VINO2), thil

(6) HHEOEE

@ ®X=(xpi (nxm) OFEITATH BV, Ao s ez E N5,

@ A LB AORRTFITIOEET, £0 (| D BEHIZASLE ITESE LRV
MMTFIDFTAIRIC (-1)' AL LLDTH S,

@ FACOM 230— 75 i EBOSABEIT ima= 2%~ 1= 34350738367 TH %,

@ FH KPRIME(i)(i= | ~ NOPRIM) OBUHFIIC & 5, HHAD7% KPRIMEN )=
pi, NOPRIM=p &1 5,
(i) pixp; (i=1)&9 5
(i) Py X Py < ina. &7 %
(i) det A% 0 (mod pi) %5 1 ac;ﬁtftdetAlén p, 3%,
(iv) detAé? 0 (mod p,) 45 kKITHLT max j Yu|< H’pk 4B

‘ n n 1 n w :
(V) 1by, | %0 %% by RALT z[,n(zauz) N A
i=1yj=1 T =1

k=1 1=1
ET 5.
Vi) REOHUEFTETHL,

wii BEOAMEREETS 5.,
% Pi BEBICIE (i, )2 L oL DEDONLERANE WEDERATY S, Iz

2% n? 2’ b““‘~Hp1 (a, biia,, by OEKE) CILHE, ZORE IRE=1
Fioik 2 &fo&atb%icﬁ{dﬂﬂz_éo $7, 24 EHESEEDRS
& MULTL ici1shiz det AR A B3, Pz RO ES T ) v hFNE L,
WRITE (6, 10)
10 FORMAT ( 2X, 'MULTILENGTH DIGITS OF Y' /)
MTN=M=*N
MN 1= MTN+ 1

L 1=LCOUNT + 1
DO 20 I=1, MTN

90 WRITE (6, 30) (MULTL(I, L 1-]J3,J= 1, LCOUNT)
30 FORMAT ( 2X, 10I8)
WRITE (6, 40)
40 FORMAT ( 2X, /' DETERMINAT OF A", /)
WRITE (6, 30) (MULTL(MN 1, L 1-J), J=1, LCOUNT)
(7) R, BEUBEH
&FE AX =B{mod pi)(i=1~p)ickbM<, J. A Howell: “ Algorithm

406, Exact Solution of Linéar,Equations Using Residue Arithmetic (F 4317,



C
(8)

(9]
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omm. ACM, 14, 180—184 (197 1).
iLEEE '
33308
FT BB
A= -4 120 - 480 420, . B=1,
30 -600 2700 -2520
~60 900 -4320 4200
\ 35 — 420 2100  —2100

of7T 00088

(10]

(11)

(12)

{13)

(14)

(15)
(1)

(2)

(3)

(4)

(5)

W OE

8H (HELE -FOSEHMOERLITIS D)
I5— 2w tk— JONEBELPLE

;L

&

Zh
=]

i

FORTRAN
Hign—F v 4
1¢Eﬂw—%>ﬂ7LOGBND,SOLVH,MXRAD&CHECKJNVER& RESIDU, MLTLTH
AL —F v — ALOG, MOD, IABS
AR & HE
FRE N
BmFRHER
Date of registration
Nov. 13, 1977
Registrant
Reactor System Lab., Toichiro Fujimura, 5361
Title
System of Linear Equations (Congruence Method)
Keywords
Linear equation, Residue arithmetic, Combination method,
Prime number selection
Comment
EXACT xolves i;teger matrix equation AX = B. The determinant
det (A) and adjoint A34JB are also calculated. The solution X is
very accurate because the components are represented as the quotient

of two integers.
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TRIDIA

(1) BEHFERH
W4 641 2A1 78

(2) HEE, K&, BF
Jebebeo — FEATE /AR 5978

(3] #A4 b
=1EA R OR
(4) ¥ fE
ZHGEROBERD S,
by ¢ 0 b8 d1
dg bz Ce X2 dz
Lo SRV
\\ \\ | ' |
M \ 1. ! .
\ \ i i )
\ ) | ] |
\\ \ ‘I : :
\ N C N ! .
O \\ \\ N AY E lI
o dy DX \?'( N dn
HI'
b]_Xl + C Xg = d.l
aiXi— + biXi +CiXit T d.(z*z/\léN” l)
aNx N4 T DnXw = dy

(5) FEUH LA, B X U5 I B DA

CALL TRIDIA (N, A, B, C, D, ANS)
N; iT7lDRE, BHA, AN

A; All)= a, EREREF, AN
B; Bil)= by, EHBEH, AN
C; ClIl= ¢y, :muEs, AH
D; DUl= & | sy, A7
ANS ANS(I)= x;, EHEE&EZ, H7,
(6) M OB

(7) ik, BLUBELHE

R.S. Varga®¥ “ Matrix Iterative Analysis
(8) iEER

21945
(9) FERR

FACOM 230/ 60 SSL @ TRIDGS @ *¥41
ao) & K

»

(11) =5 —DE, BIUA vy -V
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1) E OE
"~ FORTRAN
(13) ZO7 o735 L bRFHT VL —F ¥4

(14) 2BEOEE
V=R eT0TI A
(15) MERAFEHK
(1) Date of registration
Dec. 17, 1971
(2) Registrant
Reactor Safety Code Development Lab., Kensuke Kobayashi, 5978
(3) Title
Solution of Tridiagonal System
(4) Keywords
Tridiagonal system, Forward eliminatiom, Backward substitution
(5) Comment

TRIDIA solves a linear equation of tridiagonal type with real

coefficients.

PENTAD
(1) BREFEAH
BfI4 641281 7H
(2] HhEZE, K#, &3
Zeaeteo — FEIR /MR 5978

{3) #4 b
LI 52 ( penta— diagonal matrix ) OfF
(4) # HE
ISR ( penta— diagonal mﬁﬂx)@ﬁ%iwéo
A e 0 % fi
by Cz d. e i :
| a3 bs c3 da es E E
i . " ~ . \‘\\\\ \f\\ \\ g _ i
| o U S : !
| N . \\\ \\\\ dN—1 E i
O Tay by \bN Xk fk
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() FEUH LA BLOIHOHEA
CALL PENTAD (N, A, B, C, D, E, F, ANS)
N ; FRIORE, BEE, Ad
A B.C,D, E; Alll= 2, B{I)= by, C(I}=¢,, DIT)=di, E(I)= i THFID
mTh D, EEMEN, Al
F, ANS : F(l)= [, THED~7 b, FEE, Al
ANS (1)= x; THREHFBXOR, ERERES 1.
(6) fBRLOESE |

(7) #iE, BLOBEXH
ﬁ9ZM£EC%§ﬁ.ﬁﬁﬁﬁﬁﬂﬂﬁﬂofpmmo

(8) IEBE

[9) FHEEEHE

(10) % =

(11) =5 —DUE, BLTExy -V

(12) § &

| FORTRAN
! [BJC@fnfahbéﬁﬁﬁﬁwﬂ%V%

(14) RO
Jy—RTBT T b
(15) BERARH
(1) Date of registration
Dec. 17, 1971

(2) Registrant

Reactor Safety Code Development Lab., Kensuke Kobayashi, 5978
(3) Title

Solution of Penta-diagonal System
(&) Keywords

Penga-diagonal matrix, Gaussian elimination

(5) Comment
PENTAD gives a set of solutions of a linear equation of .penta-
diagonal form by the Gaussian elimination method. The matrix must

be real.
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BAND
(1) BRHFEHH
A5 214248
(2) BIfE, K&, BF
FFFE 274 BEAEE—BR 5361
(3) #4 b
BT oL R AR DR
(4) #&
EHBHRAR= VIIBLTA= (a;) MSHITHIOL &, HERK, LESHEENL TR
(o AB—BD HBHTLEMTHHEV) ENFITHNHET » THEHADV—F Vil
CH B, BEBELE,
EhmbAADOKRENIHL, b/ nL08DLIYRNTD Do
(5) FEUSH LGHE, 6505 KDHA
CALL BAND (N, N1, N2, LL, C, V., KAD
N AOKREDR, BEE, AT
N1: BEFICOF 1 o-TE:, 88E, AJ., N1>N,
N2: BEFICO®E 201k, BEE, AJL N22>b,
LL : &b (FE , BEHE, AL
C : ADEREAND, a,; 3¢, £4;-ICA R
qaL, £= (b+ 1)/ 2, FRBE) EHBENC (N1, N2), At
V o HADNZ FAVvEAND, BREEFIV (N3), N3 2> No stRORRx
o5, AT
KAL: $6B%T4/7 4 =9 — BOBRE 7L &1, RKISUP-1LEZ0THS,

BHA, {7,
<BE> A= a; a, 0 0\ —C= |x a a
B 4} D ayn azz az; 0 dpr 4 a
b=3
0 A3y A3y Aay A3y A3y Agy
0 0 Q47 dqg Ay X
(6) (FH LOEE
L
(7} #BH:, BEUSEXR
WoyrhRIR I & AR, _
BECH; BITT - KFBEE [FORTRANK K BHEHR /¥ 7 v 7], 24
(1971)
(8) iiEA R
66 0:8
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(9] FtBER

A= 1200 v = 5 OFIT 0.1 FEIT
3450 (286
1 0678 65
\oogm 67
(100 ¥ =
Eo#ITTH
(1) T5—Ayt—-¥
oL
(12) & +#
FORTRAN

(13) co7as 5 apbREHTV—F /%
AL L—F »— ABS
(14) ABEORE & #EH
Nz
(15) BFEMBIEH
(1) Date of registration
Jan. 24, 1977
(2) Registrant

Reactor System Lab., Teichire Fujimura, 5361

" (3) Title

Solution of Band System
(4) Keywords
Band system, Real, Partial pivoting, Elimination, Saving,
Operation, Core storage
{5) Comment
Band system is solved by elimination with partial pivoting.
The algorithm deals with only the non-zero elements so as to save
the number of operation and the core storage. ‘It is efficient for
b/n s 0.8, where b and n are the band width and the order of the
system, respectively.
LAO 5 A |
(1) BEHEFFEAH
Wins 1128130
(2) HERZE, K&, B
BHRF v 257 4 BERHE-H 5361
(3) #4 b v
24— ZFTF DL —IRAERA x =b OBE



(4) ¥ fE
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ZN—Xﬁﬂ®£%u%ﬁ,#ﬁﬁﬁﬁ®ﬁ.B&Uﬁﬂ@lo@ﬂﬁ%bat&%@
ERLUSEOupdate {79, EICLPHT %,
(5) WO LA, B8XUSHEOINA
CALL LAOSA (A, IND, NZ, IA, N, IP, IW, W, G, WD
CALL LAC 5B (A, IND, IA, IP, IW, W, G, B, TRANS)
CALL LAO 5C (A, IND, IA, N, IP, IW, W, G, U, M)
3 oM I—F v OBEERZKROBENTH 5,
LAO5A: {THIA%L URNES 2* Y
LAO5B: FOERLHE-TAT b 7213 A DT 23RS 2,
LADGC: T5IA D 1 SOFINEE - Fc & %2 A ONEORERAM - TH L L 2#E K

Z it
A

IND

NZ-
IA

1P

Iw

TRANS

W5

. iT5IA DEBEREAN S, EEOMF TR (KOINDTITPFIEER,

A —HHLAC S ACABHIDAAREL THY, LAO S AFHTLAOS C
T A BT, FFTIA OSEMSA -TEN, LAO 5 CEHE & 1 005l%
EZBEONRIA - T 5, * HEREFA (1A, AL

. AKIDITEFIOBEAIND (K, 1), IND (K, 2) LA S, =—F—id

LAO 5 AL ABFIDAINDAELEA TEV, LAOBALLAOSCEHE LS
£ 5, BHEEEFHIND (1A, 2), A7,

. A OEZBEZOKEAND, BEE, A%
. HiHIA, INDOAKEE, NZB LT, L, UDEZEERDMPLETH L L EF3

BEAH, AT

. A DI, B, AJL
PR, 2 - - RBLAO SAZHAESLEATRIESNAL, AEIN* 2

DKL, 47,

. PEESER, 2 —ZLAO0 5 AFHHE, IWEEA TRV,

BEHAESIIW (N, 8), 71,

. PRSI, LAO 5 BAFANBELAO S CRASETEATRULH N, * ¥

H=EERSIWIN, .

. MEOEEHOT 5 —REERT, BROBEROLELET, BNEEREINS,

*4) A, .

. ERIREBOHOM, 0< U< OEETEA Do U>1odexl, U0

D& X ANEEANEAEE (1078 ) ITEEN S, Ux (ZDITORAKERL
DS VEREEICEBINIE N, $220 1, EE®, A/,

. £3b 2 ANS, LAO0 5 BT, TRANS=FALSE. LTBHEATY b

TRUE. &35 =A™ Tb 218 540 5, EHEESFI BN, Al
. Alb AHETALE FALSE , A-Tb @& IRUE 2ANS,
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RERL, AT
M : LAD 5 CTEZ LA DFOBET, BHE, AJL
O a—-HF-DAr—F /IC
COMMON/ LA O § D/ SMALL, LP, LENL, LENU, NCP, LROW, LCOL &<
ZEREDIRDLHRFATE B, _
SMALL : BLOCK DATATHA%, BEXLALTHLOOME (5-2300) #
A,
LP . : BLOCK DATA TH#ETBT 7 -4 yt— JOHIEE (5D296) .
LP= 0D&&E7Y v b LV, BEA,
LENL : L O¥FBEHROK, BHE,
LENU : UDHEERON, BHE
NCP  : APINDOJERKE &, BHEL
LROW . U#row- wise T4 5L %, Toks, BHA,
LCOL : UZ%row — wise iKIR#&3 3 oGRS, AL
SMALL:LPIRZZ OB, BDHDRLAOS ARFAFEHEEZTIRELE D,
<E>
£ 1) HEMIEBL-Y =M, M, _ M, T M, GBETHE 1 2R ERBRL ST
FTHD, Uik E=/ATH O permutationTHh 0, U=PUQ Th5,
¥ 2) AD1ODFABENLIBESE - Thbh TOHEEHNAI B,
* 3) 3% ¢3LAO0 5 BATRANS=., FALSE . & LTRALIELEEZTH S,
* 4) G>0D&E, A AR L ESAmTROBROEAE (BHE) THO, INE R |
EETHLH, GKODEE, HARELP ( (5] HBH) KWTRRED A v &— V0B,
G i Agk=T
1 : N<ZO
. BT ) BEHSETO,
3 . BROIT (F) HEIEA,
— 4 : 1oDfTEVic 2 R EDERMD S,
5
6

. 4T (B DS—REEE
— 6 : FIOANATHFIBIERNC -/
— 7 IADEDFHNEY,
 j~— 5ILAO5A, —6&— THRLAOSCODA v &~V THEP, L7 -D5HL
OEEUPIH LI bH 5,
¥ 5) L bEa ¥ —HFIE LBOERICE » TWE,
* 8) BEZN2 + 2N +max {N/ 10, 20 } icEhid+5TH 5.
| (6) @ALOREE
1) AiCidrow — wiselc AH L= G hs LB DSl
2) eSO —F VIZHESEFICERT %,
LAO 5 AXD4iZLAO 5 BPLACG 5 CAFFATEHE SF, LAOSBLDEICLADS
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CATEA TR BT, SHRICET BBRERLAO 5 AZP TRV
8 D ‘
iy LAOSA, LAOSB, LAOSC, LAOSB, LAOSA,
ii) LAOSA, LAOS5B, LAOB A, -~
3) a—#RIWOx L4 v+ (BLOCK DATA) #HETHT &
( [5) AR

BLOCK DATA
COMMON/ LAO 5D / SMALL, LP
DATA SMALL, LP/ 0.0, 6/
END
(7) Bk, BRUSEXH
Bartels— Golub & (ER4Y6iEIRIC X 3K LU M) Dsparse variant.
Yik: Reid, J.K. : AERE-R-8269
(8] iLEER

2 4 KiE
(9) HEERRA
A= 2 4 6 \ OFIT 0. 1BET
5 13 27
0 6 28
(10) ¥ &
LORIT T

(11) =5 —DORE, BLTA vy £—Y
IHE (5) ©F4) B8, MEFRETURN
(12) & &
FORTRAN
(13} ZD7 a7 5 ahLUHTv—F v4&
LAOSE, MC20A, MC20B*. =RL-—7
* ZD—F YRFFATOREOHSRTRELTEELSDERLTE O
ABS, AMAX1, MAXO0, TABS—#liA#

(14) AOEE
NG
(15) KEAEH
(1) Date of registratien
Dec. 13, 1976
(2) Registrant

Reactor System Lab., Toichiro Fujimura, 536l
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(3) Title
Solution of Sparse System

(4) Keywords

Spare matrix, Modified LU decomposition, Linear equation, Update,

Linear programming, One column

(5) Comment

Sparse matrix is decomposed into a product of lower and upper

triangular matrices.
linear system.
decomposition is renewed easily.

used in linear programming.

DIVMTX
(1) BEemERD

M4 6#E12H17H
(2) W=, K4, TE

If one column of the matrix is changed, the

The result is used for the solution of the

Thus, this subroutine is often

Zepto — B /HEA 5978
(3) #4 b
H BEL—IRFRADH

(4] # fE by og s 0 X1 61

0 v | 4

: 2\\ b\f C\z\ \\\ : :

~ ~ AN A 1 1

\\ \\ \\ \\ , |

N S N \\ | |

~ . 'C N ( '

O \\ .. N— 1 0 N : *

. \b :
a N N dl\ XN SN
€y 0 g1 h 4 0 y1 tq

. i l

N fa g2 he !
\\\ \‘ \ \\ | 1
S N S A 1 \
~ N N \ |

\\\ N “ “ | I,

S \‘ S h ! 1

0 e N LN— g I !

: N 0 f '
%ﬂ< R k N g N y NJ t N

(5) FECSH LFHE, 8B EU5IEOHRA
CALL DIVMTX (N, A, B, C, D, E, F, G, H,S,T,ANS 1, ANS2)
N 2 NSFTHI DRE
A,B,C,D,E,F,G,H . All)=a ;, Bill=b,
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: Clli=c,, DiI)=d,
:Mn=ei,mn=fi

cGlll=g,, HI)=p, THNDEX, zhehEHRUE
5, A,
S, T ©S(I)= s, Ti)= t, TELETRERUES, AT
ANS 1, ANS2Z c ANS (D)= x, , ANS2([)=y , T, ThZThEHIET|,
Hi 77

(6) @M FoiE

(7) fRE, BLUBEXK
SYEE
(8) EFE

(9) FEEAH
(10) ¥ &

(11) =5 —DOME, BLUA v -V
(12) 5 &
FORTRAN
(13) €707 5 L SIFSINT v —-F /5
PENTAD, FTVTV, FTTTP

(14) »BEOREE
Y—RA e T T b

(16) B¥EMIFR

{1) Date of registration

Dec. 17, 1971
(2) Registrant

Reactor Safety Code Development Lab., Kensuke Kobayashi, 5978
(3) Title

Solution of Certain Linear System

{(4) Keywords

Certain system, Partitioning method, Simultaneous linear equation

{(5) Comment
DIVMTX calculates a set of solutions for a certain type of a real

coefficient matrix.
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SYMMLQ
(1) BaPFEFEHH
s 1£128138
(2) BRZE, K&, &EF
FEfE v AT o BEREHE—R 5361
(3] 4 b
FEEARE LI OB THic & 5 — KT
(4) B fE
A DS REERIEEEITR], b AEK~N7 bl Tt AL E, Ax =b 28 BWITAOL S
R,
(5) RO LAE, BLUFIHOENA
CALL SYMMLQ
(N, X, B, P, V1, V2, W, MACHEP, ACCY, ITNMAX, ISTOP)
N  : f75IA OR¥n, BEE, AN
X - N2 bovx OFEE (090 ) FAND LEWEERNAT L, REESX
N, AHIZI.
B . HAOEH~s M b, EHBEY BN, AN
P . EEMEER, THVEEICE S, EHEES PN, .

Vi : »” " ” vV 1N} "
V2 ’ V2N
W : ” ” ” W N ”

MACHEP : 1 E#OBE (FACOMTIHIOT 7407 & ZHH, A,

ACCY. : IGHHEET. Bfr =b — Ax OL e / vaBIhBTFiRE 70K
wrikhd, EHH, AN

ITNMAX : KECTYIH K, B, AJL

ISTOP  : EftEtoEd, #58, .

[ISTOP| = 1 : lir || <ACCY

= 2: hrll EELTAEIETRLL

=3 : REMTUOERICEL.,

(6) A LOER
2 FTHIEEp = Ax (p Bn iR~ b)) BRI LT —F ~ ATIMES

(X, P, N) 2M&7 5, ABCOMMONE TS C LMitikaN, BITHOL EHR
MHCHITENS T EHEE L,

(7) 8, BLUBE W
Lanczos 4 RENICRE S S L8887
R .SU*3 26—-~p20—29
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(8) iLfEEE

#1000
(9) FHERRE
A= 1500 PEAE=,0, OflT 018
5260 0
0637 0
074

BL MACHEP =107 7
ACCY =107+
ITNMAX = 20

i

(10) % &
LT 6 AT
(1) 25 —OINE, BLUA vk
T Lo
(2] &
| FORTRAN
(13) co7a 75 ahbFUHTL—F /%
NORM- ft@n—F » ATIMES— 2 — ¥ —- SR d %,
ABS, AMIN1, SQRT—#iA&Hv—F v,
(14) ABEDOEE
YN
(15) BFEMIEH
(1) Déte of registration
Dec. 13, 1976
(2) Registrant
Reactor System Lab., Toichiro Fujimura, 5361
(3) Title
Linear System, Symmetric But Not Positive Definite
(4) Keywords
Linear system, Symmetric, Non definite, Sparse Lanczos' method
(5) Comment ‘
Let A be an (n,n) symmetric non definite matrix and b be a
constant vector. Then SYMMLQ solve AX = b, by Lanczos' method.

The routine works efficiently if A is sparse.
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ESCASS
(1) B&RHHEFHE

f15 26F1 1A 7GR

(2] AAE, KRG, Bk

BFFEvAT o BRE—E 5361

(3) #4 b

By —mHER (WHEorEzorRp -8 -ik)

(4] 8 HE

A= (a,) 2nRERHTH, X= (x,), b= (b)) ZaRN7PLETHE

& RABRAX =b 2T ANV -5 —ETHR

(5]

(6]

(7]

U UFE, 8LU5IHOHNA

CALL ESCASS (A, N1, N, IERR)

A THIA D~ b X, b OBME L CEERRICED, 2RTEEEES A
(N1, N2), AHA, N22>N, 8 BHASLU ETHIDLHEA (
i, i) iAf, b, FA (n+ 1, 1) iZANS, IhoRiEES RE

a5, X RA (i, n+ 1) KiPAEh D,
Nl— FFIADAKZSARHLE 1 DTk, BHE, AJ. N1 2N+ 1,

N ADREN, BEE, Al N21, ,
IERR HEOBEL T, BHE, B, EE0LE0, APHLAUOEEEET S,
R EOEE

TL

Rk, BXUBER

I AL —4FH, V.N.Faddeeva (C.D.Benstertr. ): " Computational Methods

of Linear Algebra ", Dover Publications, 'lications, York ( 1959)

(8]

(9)

(10)

(11)

(12]

AR
345%
e
A= 124 , b= 17

(235) (23

456 32

DOETO0.09 48

B OE

EOFT IR

I5—Fyt— /@Wﬁk&UﬂE

"PIVOT = 0. IN ESCASS, AT j —TH STAGE.” ] BHHO#S 0.L75 -7

=

=

FORTRAN
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(13) i@ —F v%

sL
(14) ABADIZE L b
NG

(15) BEMHEH
1) Date of registration
Nov. 7, 1977
(2) Registrant
~ Reactor System Lab., Téichiro Fujimura; 5361
(3) Title
Linear System (Escalator Method for Symmetric Case)
(4) Xeywords
| Linear algebra, Symmetric matrix, Simultaneous equation, Escalator
“method
{(5) Comment
ESCASS solves linear system AX = b, where A is an {n,n) real
symmetric matrix. It is the symmetric version of ESCARS in which

escalator method has been used.

MA22A
(1) ZHEHARE
mis 24E8 A 150 (B
(2] BHHE
BT 2T & BEREE—BR 5361
(3) % &
A & E T — kAR GIFREEE

(4] BHEB LU

HEE  THA A EMNFREEBE TS LS,

D Ax =b £ER, F-EEET - 2OBALEESNTL 5,

@ A'AEHET S,

@ detA i ET D,

e -

@ avzax—i (LDLT 288 TE.

@ MOREXRRERT—) YT EIT

@ BEFMEET O

@ FERSEE, Tovi— b, EEEIL- bOEECESIKERTELYAVFT YT -
Dh7adsLTHb,

(5) BEUHLA
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_mEEXOEE CALL MAZ2A (A, IA, N, B, W, E)

WiTHIDL &
oL &

CALL MA22B (A, [A, N, W, E)
CALL MA22C (A, IA, N, DET, IDET, W)

£4r—20k&  CALL MA22D (A, IA, N, B, W, E)

A

1A

DET
IDET

. MA22A /B /C %M & &, HRETVIA=(a 19 DT 3AESZAL))I=ay

(1 i<n, 1<j<b &b EIIANS, G LOHMFFEETLI .
MA22DA-BES - X 13, MAZZARIRALZ & EBonklETOT I,
MA22A /C/DAHS & &, MABLUETH I Ha;d, H EEITE
3 fAROLT O EERABA-T B, MA2ZBE A LS FATA-TL
%, EHBEFIATA, N, AHf. NI=No

L RAADKE SETHLEIOTE BEY AVl [A=N,

C A OISk, BER, AJl. N2l
. MA22A /DAFESE %, THE~Y7 bAbEANS, Choxild L&, BN

7 b uxHA B, EHBENBNZ), A7, N2=ZNo

- PR, EMBERAIWIN, B, B MA22A - C/ DAEFEAF & &, 3

iz 3 DFEDODIA B

372, MA22A/DAIFAL & &, B1MKxOBERIOBENAS, MAZB
ATEAF & iR (AT ) OBEEMWLFWIL,DALELCNS, TNoEA
OHPEROARS SR LDEDRHLLE, EiC L ABEFMMPREBES
FExEHTH S,

. MA22A/B/D#AMiE %, REKBASHELTLEESEOMERE, LEEL

BOEEREOEEANSE, ChoxilbEE, KOBEDLNLERS,
-2 MA22A/B/C/DTN=00D& S, $7IMAZBTHMAB0DE S,
~ 1 MA2A/DTE#paAL» LELBETIS V&S,
0 KR#E&KABLTELVWESRSNILS,
T RENEAT - TELWESEON L &, BORINLREEGZ
%o
EHE, AT

: detA%dFRDTHET. EBEMT
- detARFEbTHT. BN B8LT

ldetA] <1077 & & DET=detA, IDET=10
detA!>>10"7 D & & detA=DET* 2**IDET
EEDEN L.

(6) A LOEE
O a—-FREROL-FrEHETLHT L

BLOCK DATA
COMMON ~MAZ22E, EA, EB, LP

DATA LP/6/
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DATA EA05E-06 ., EB/0.5E-06.”
END
CIRBENAEEROERIRDBYTHY, 21— FHPEALENTEL,
LP : A y&—JEHNTHHE. BHEE,
EA : ED+ EAOERa; @*ﬁi’a‘ﬂ‘l%’%mﬁxllﬁau/anl’a’:ﬁ:b’d'o Bo & Xxid— EADHE
ifa‘i—“’eﬁ-mia}xléaui’éﬁb?o ZOEXITIEREL (BED) L& TH5, BER,
EB : EALERIChbDEROHNEELEMNRELR DT, FHE,

@ MA22A/ B/ CAFERFHCH >FARAZANERY, ChoDT Y b REDAFT
HATH L, L LMA22DIIMAZZAZIFA L EE (B, EMADHEOATEEAL
BN BT NE VI L, £, MA2ATE=0.- L7:#, MA22DTE>0.LLT
B SN, '

@ HMEEHETEL—F  MCO3ASAFASPEETCESEHT LA EMEL LD,

(7) Mk L UBEXE |
£EZYEE : Marlow, S. and Reid, J. K., AERE-R 6899(19871)
(8) iEEER

3,56 238
(9) FEEH
A= 210 , bi= 14y, by= [ —4 O&F, —RHIBRE-2MHE, A
14 3) 18 (*‘18
035 21 - 21
detAZHE LA X 0. 1BET
(10) ¥ &

LoOBT—REFREAOE X 6, FTHOLE 4H, THKDOLE 8T
(11) WET2T5—Ay&—Y
@ *ERROR RETURN FROM MA22(]----"
MA22 JTN <0 F/oid8as 0. &8 » 70
RETURNY 3%, |
@ *“MA22] HAS FOUND ", MA2BTHILHAE - fodpF foid MAZZTHEYS
MNE LT ot BERFTTABBERSTIKALE,
(12) S&FE0HEM
FORTRAN
(13) FRx vt V&
HA & : SQRT, ABS, AMAX1
BEAEDJSSL ¢ MCO 3 AS, OFLOWS, RANDH
(14) ABAOEE & #H
yNE]
(15) BFEHIER



(1)

(2)

(3

(4)

(5)
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Date of registration
Aug. 15, 1977
Registrant
Reactor System Lab,, Toichiro Fujimura, 5361
Title
Solution of Linear System with Error Estimation (Symmetric
Positive Definite Case) |
Keywords
Error estimation, Linear equation, Symmetric, Positive definite,
Further system, Inverse, Determinant, Cholesky's method, Iterative
refinement, Multi entry
Comment
MAZ2A
C) solves linear system and the further system, and
C) calculates the inversion and determinant.
The algorithm is Cholesky's method with scaling. The solution is

iteratively refined and the error is estimated.

CHLSKB

(1)

(2)

(3]

(4]

(5]

ThigeA H H
Bfns 24E1 04 2 7H (FHH

Bt

BFE 2T L PERE B 5361
x =
WHIEEMT DT LA+ — 3
W fE
A= (a;;) 2 nROEEEBENHFHETIE T 5, wilgm%E
aij=0 for |i—jl=m
LEZLEE, ARGLESATHR= (1) IKEDA=R'REIVAF-5HET D TOL
%, RESLFBBEMLILD,
Blv—F iz, MALTADSS 505, FHRASES » TO THhOBRBETHS & &, O
—FOERBENEL, PRb LV, BT —RKEBRERL &&iE, TOHELCHSLBDER
SR
BECRHI LS
CALL CHLSKB (A, NDIM, N, MB, R,IEF)
A—— FHIA DEEF AN S 2 RTEHUAFIANDIM, MB), Af. MOt HITH
ic & %o



(6)

(7)

(8)

{9]

(10]

(11)

(122
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MB
A
a {1 diqe a43 3.1 m
a g2 a o3 doa ag m+ 1
y
NDIM
n-1, n-18,_1,n not used
a nn

NDIM — &4 ADF | DTk, BEM, AJ. NDIM2N,

N— ADusin, 5, AN, N=MB, |

MB— A OEEm, BHH, AJ. 25MB.

R—ADI LR+ —DROBRBASD. 2 HOCcFEHBEFIR (NDIM, MB ), i1, #H#HO
HAHIALFERTH S,

IDEF—~ADEEMBHOF = v 7, BEE, HJ), EEMEOLE0, £ITRVLE1LEX
e

EREOEE

L

R+ &K USE R

mURAEZE LIV AF—k (WEEIRTL),

H. R.'Schwarz et él (P. Hertelendy tr.): “Numerical Analysis of Symmetic

Matrices”, Prentice—Hall, Inc., Englewood Cliffs, N, J. (197 3)

LEEER

36 47F
B R
A= (441 231 21 0 00 OFTO.081#
231 605 275 44 0
21 275 674 323 69
0 44 323 749 375
0 0 69 375 830
B OE .
Eo#Tok
NET3TF—Awt—V

IDEF= 1 &1~/ %, ARRAY IS NOT POSITIVE DEFINITE, - DA o — Ih
H2, AEITRETURNT S 5,
SEOREE
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FORTRAN
(13) FHx v %
AR L — F O MINO, SQRT
14) RBAOZE & A
E /N
T15] Bk HTER
(1) Date of registration
Qct. 27, 1977
(2) Registrant _
Reactor System Lab., Toichiro Fujimura, 5361
(3) Title
Cholosky Decomposition of Symmetric Positive Definite Matrix
(4) Keywords
Symmetric, Positive definite, Cholesky decomposition, Band,
Linear equation , Component routine
(5) Comment
Let A = (aij) be an (n,n) real symmetric positive definite hand
matrix; i.e. ajj = 0 for |i—j\ z m,
Then A is decomposed into the product of triangular band matrix
with same band width; i.e. A = REIR.
Then for R = (rij),

rij 0 for j <1 and j =z i + m.
The linear equation Ax = b is solved by calling the component

routine CHSLBD.

CHSLBD
(1) B&HAEHH
mins 2E 1 0/2808 (Fl)

(2) B&H

ETHE R T & HAHE—E 5361
(33 & &

3 LR & — HREHOHTHOEL K HEN
[4) ¥ 88

19 R=(riy) A8

=0 for j<i, j>i+m

S e &, HbE ESATHTAO LSBT —RGFEA: RTRx=b AR, T,
R nROEFHT, Ti>0 &F 5,

LR F YRS S B & X E, O CHLSKB &M 4,
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(53 UL
CALL CHSLBD (NDIM, N, MB, R, B, X, IDEF
NDIM — S| R DK & & A5 48 1 o<k, SHM, AJ, NDIMZ N,

N {75 R ORE n, BEE, AJ. N2 MB,
MB —— M m, BHE, AN, M2 2.
R-——(TH R &AAND, 2RTEEUEI AT
BRI FRITL .
f,#ffffHMB T
o
1 Tu Iz 13 fom
’f I 22 -1 I'og Tg, m+1
|
NDIM

1 |
|

Tan not used
| f—J

B—»—ﬁﬁ&abWb&Anéo1mi£ﬁﬁﬁﬂ5uum,AﬁDNB;No

Xﬂ‘*%“?waﬁkéolﬁiﬁﬁﬁMW)ﬂNm,AﬂoNXENo

IDEF — FHHEDF « v 7o BHH, 7. FlloEE 0, MATHK0DEE 1 L5,
(6) A LEOEE

L

(7) #kE LUBEK
Mica LRy -SREINTOLERERAL, FERA, HBARATRES
H. R. Schwarz et al.({P. Hertelendy tr.) :“Numerical Analysis of

Symmetric Matrices”, Prenties — Hall, Inc., Englewood Cliffs, N. J. (1973)
(8) icleER

. 3447
(9] FHEnshS
R= /21 11 1 ¢ 0\ , b=/ 966\ OFTO0082H

0 22 12 2 0\\ 2442\\
o 0 23 13 3 4230
o o0 0 24 14 / 5928
o o o o 2/ 5857

(10 #

LT 9T
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D NEE AT A=Y

IDEF=1 &# 7o b &,
DIAG. ET. = 0. IN SUBR. CHSLBD
DAyt — IhiE B, M RETURN TH 5.
(12) SHOEHR
FORTRAN
(13) gz 05
m&ﬁéwf%VQBMNO,MAXO

o [14) ABIOER L

/N
(15) BeFRFAIER

(1) Date of registration
Oct. 28, 1977

(2) Registrant
Reactor System Lab., Toichiro Fujimura, 5361

3) Title
Solution of Linear Equation That Was Already Decomposed

(4) Keywords
Component routine, Linear equation, Band, Cholesky decomposition

(5) Comment
Let R = (ri35) be an (n,n) real upper triangular band matrix. If
ri; ¥ 0, then CHSLBD solves the linear equation R*Rx = b.
For a general real symmetric positive definite band system, the

component routine CHLSKB is called before the CHSLBD.

MAILSC

(1) &§FHAHBE
mis 28 H23H (FED

(2) B&E
ETH v AT HEFE—E 5361

(3) % &
EE@%%T%%%ﬁW®ﬁE—&EEﬁ(%mm®ﬁﬁﬁﬁ%mwfzvz#—mfﬁ
)

(4] B fE
A=(mj)%ﬂK®%IE@ﬁW$ﬁﬂt¢%&%,M=b§Lmﬁﬁ%T%<ﬁﬂ~
%ﬁ@%ﬁ%%ﬁénfwéoﬁm%@@@—i@m<f;<,mo,ﬁ%77ﬂ2®77
A vaEFVAE X, EERSARICERSNS, '

(5) MUMHELT

_66_
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CALL MA1 5C (N, A,IA,B,M,IERR, ROW, ND, NDP}
CALL MA1 5D (B}
MA 1 5 DIZREITHIA B AL THHADFEH N7 brvDbhpE -1 b &, B2 VAL -

SRE(E - T .

ROKOBAOHEL LTHE (6) 23HT 52 &,

N——R¥n, 855, Afl. NZ1,

A R . L IREEMMETIA (KA, HiF, KAZ TA+M,

A~ BEFZ/2RADT7 » A AEFIDEIDOHREELHE, BEY, AN
TAZ (M+ 1% |

B fHOER~N b AANS | RTEHHES B (KB), AHiM,

KB=N, s BHERICTHNL EMx AL,

M- BOYEORAE,  BEM, AN, 1SMSN,

IERR— FHEORGEZRTH. BHE, i EF0LE0TH S,

ROW— A DBERLZFALDICL-FORERT LT v—F v DLHE,

ND ——EH7 7w 2D 7 7 4 VORFERE,  BEY, AN, NDZ 103 1)
NDP — BHET 722D 7 74 VDFEBROMELRTEH.  BEE W0

(6} MM LOER

@D FHIA OBITICEBVT, WMHok;, BOBERSTFTHLLEBT-TVELSE, EDO
(i—k; AOERAEZ 5, - T, EBMEZOLTT G-k )AELZY HFRILO
HDFEBILILHNTDATHNS,

@ FODT, €i=i-k; BITHA OF®, SEiiTicETAEETHED, M=£iTH 5,

B 2-HFRBROBXAEZ AniC, 2525 LFR0L HLIC, BER a. (
ek F 1~ L RGERFIRG) (i= 1 ~€) wAB &I

SUBRQUTINE ROW (R, I, L)

EE 5B,

@ MA1BCAM L %, BRLUEHEBATNTELVAE, BEET 7 €207 r I vE
@vagKAIA+MIA—@h1¥ T A WAEEDIEOE S, KA=SIA+M, [A=z= f&
TH b, Bt TM+ 1)231A S DEEDHT ANDBELNL T EITED, :F% 1
%TNﬁ%g%MmzﬁuiT&5;om&%c,C@7n77Amm%MK@<o

® 2—HHEAAY s TTT5LT, ¥7—F YROWDIHICEXTERNALEE# T 5T
&

® i, BETIEADT » ANEEDULOELETS, 774 VOEHEEITIC L, €10
(%, Fortran HD & &,

DEFINE FILE ND (NR ,LR, U, NDP):
(ND,NR, LRIZ#ESE L, NR=N/ A/ M+D —1ig L=~ FO#, LR=IA+4 31>

— FOESX) , Fortran DD & &,

CALL DFILE (ND, LR, NDP)
(RTEEHTHLC, BRAHOL X LAL) &1 5, Hic, ¥DISKOHEXEL I

Mg ac &,
_67r
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D OBEATO & s ofpHELICH LTHEMIIONS TES s < a i [x10°),
Aoy — VEHLTHABEEITU S,
MA 1 5Did. MA1 5CEMEAIE, BUAD b DEEZB NI BICIESET Lo
@ -, TF—. Aur— VEMNTEREBEEET A0, BLOCK DATA %
FEdAT &
FlAE 6 Bichid & &,
BLOCK DATA
COMMOM /MA 15 E/NP
DATA NP/ 6/
END
o
0 MA15CAMAESE, BIARKL=L,, D= ) M350 5M, TOIRFEA
OIS S dyy . LOE2T, deo, LOHE3FT, o , dm TH B, HL, LIHAK
RDBTOBE L Kip &i Kivo oo L, i DMETH B, F, KABNSOEER ALK
ADESHOOTERTH &o

(7) WkE LUSEE

BN AT, T L RF i
ik : Reid,]. K., AERE-R—7119 (1972)

(8) iEEE

1166

(9] FrREFR

10% (a;;=50+i ., i=1~10,a,, i=it1, E1~9, ars=1) DOF| % 2 4 — AR
<z, 0.18LT,

(10) ¥ =

L OFITTH

(1) AT L7 Ay -V

IERR (% 0) DIHEZDEZDA v - YBIUNEI TORICLS (&4 vt — JOH]
i“ ERROR RETURN FROM MA 15 BECAUSE” #7Y v b &3, AEE A7 “ RE-
TURN” T % -

IERR A yt—3 N %

1 1A IS TOO SMALL AN ETEL,

2 L= FOR ROW [J FHifrTi<l L5t

3 ZERO PIVOT FOUNDIN ROW [] HiiToEMB0EM T

4 M IS ['AND SHOULD BE AT LEASTLIMASV/NES ¢ & (77 A VEMILED
&) o

i VERY SMALL OR NEGATIVE PIVOT S i{TT#<la;;]| X107 &5 o7,
FOUND IN ROW 1
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(12) SEOHEE

FORTRAN (H&DT7 a4 5 LIRS,
R ) -
HaA BV —F
JSSL Dwv—-F
(a—HFDONV—F ¥
(14) ABHOREE & &H

{13]
. ABS, MAX0 , MIND
: MC03 AS

: ROW,BLOCK DATA)

to be variable and the core storage

N
(15) fZEATER
(1) Date of registration
Aug. 23, 1977
(2) Registrant 7
| Reactor System Lab., Toichiro Fujimura, 5361
(3) Title
Linear System of Symmetric Positive Definite Band Matrix
(Cholesky's Method with Minimum Core storage)
(4) Keywords
Symmetric, Positive definite, Band, Minimum core storage, Direct
access, Chlosky's method, Linear system, Further system
(5) Comment
Let A be an (n,n) real symmetric positive definite band matrix.
The linear and the further system are solved by Cholesky's method.
Here, the band width is allowed
is much saved by the use of direct access file.
MAI17TA
(1) &@FEHH

\fi6 24 3A7H
(2) B&FE, K& EHF
CEFHE o RF A HEEREE—ER 5361
(3) #4 bav
SHEIE E BT 71 D BT — IR AR
(4) R (B8O
A= (23 & nROTXUFIEEESRTH, b=
® A® LDL" 28R
@ A'bE/IZAD OHE
® ALBUHF/ - DITFIOLDL"Y 5
217159,

(b; ) AFEnR~7 bvETHLE,
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RBEEOHEANT HOTHRBFPHNTE S 3, El—REE 3R HE NS -
L OHEAFIOMRERE L CHRMICITRbN S, T T = DFOTIETH 5,
(5) FEOH LA ES L U5 IROHRMH
CALL MA17A (A, IRN, IP, N, NP, IA)
DAAL MA17B (A, IRN, IP, N, NP, B, MTYPE)
CALL MA17C (A, IRN, IP, N, NP)
A—TYyrYUMALITATHRMALTC 2T ST R BT A fEsy L2 T
%@#i?%%knéoD&Lﬁﬁﬁéﬂéoiﬁ@RﬂA(UU,kﬁﬁo
D MA 17 %2FPAE & ADETBEELITH > TANSD, BIZIE5ROEBE 2= 2a
=dy,= A5y = gz = Ay = 0 THIF, 2n, 3, 1, 42, a42, A3z, 353, A44, ss
DIFIC AL Do
@ MA 17C MRS EE D EFRICE LV ADK AL L UE TRAOEFTEREINC
T ARG DTH B, #d CALL OFR, HRHIC & D SIOMTFHED - THY,
ZOBEEH P ILHHOTENER D, BT EIEZROED TH S,

(i) ADFEBEZEOHAEN, LT5LE&, Allllo A(ng ) £, EIP(1, 2145, HIP
, BIPCE, 205, e , BWIP(n, 2)FDIRICANS,

i (2’ 2)§[J' .........
‘ (i) FHIP( L, 2) MOEFRI AP (IP(g,2), D)ms A (IPIPE+ 1, 2), 1)- 1)

, T CERANSC IS, C OPOPTIIITONEF & ANPH > T HDT IRN O
‘ dAEFHL, Al oz TRBHOAKIZIZAORE IRN(K, 11T, FEIPL, 29

FloEZREAND, AL
DO XX €= 1,N
j=1P(€, 2)
k1 =1PCi, 1)
i1=1IP(€+ 1, 23
k2=1P(j1, 1)~-1
DO XX k= k1, k2
i=IRN{k 1)
XX Akl=ACi, ])
DEICTHELN,

IRN — SMBES RN (IA, 2), A MAITAZIR L&, AICAN S
BEZDITESE IRN(k, DiIRANS, FlAFADOHRCHLATE, 1, 3, 5,
5 4 3, 5 4 5 %IRN(L 1), IRN(2 1), -~ , IRN(9, 1) ltA#L5,

[P — SEMEF IP (NP, 6); A/, MAITAZMESLE, P (L 1DI, i%
BosBELEBAOTTEDLAUBEANS. FIZHE, ADBBICHLHTIE 1, 4,
6, 8 9 #&IP(1, 1), IP(2 1), , IP(5, 1)icAtLd, IP(n+1, 1) K
i1 GEZEZEON + 1 (LOFITIE 100 2 AfLb.

44 IP (n+1, 2) IE MAITA TOHED S £ {0 kb E I pERTEOB AL
N+ 1OEEEET fANEEEII-—ThHA (HE (1) B28)
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N— TP A OR¥n ., BEE AL

NP — &5 IP DA Z S ERTHIOTHE NP2 N+ 1o

1A— WIIAB LU IRNOAS S &R, BEY, AJ. AOHBEROMILE
T oAMELFL EDOBEOH (S n(n+ 1) /2) PETEV &LV
W, TAMNS T &GS, ¢ PIVOT i " &£v9 2wt — Vb5
TEE (11) B28) nickl, 1 SEENSLEEFAAEL, i hn
KN EEDLREL IARLD,

B — M~ b vhAEANSERAES BN, AT b F721AD BANSN L
At

MTYPE— A™'b 23145 & % 1, AbDEE 2 £ANG. BEAL ATl

(6) A LORHE | *

O MA17C AFEs: &, Bz MA1TA %S, &7 MALTB 2WF5& &3, BHCMALTA
MA17C 2SEEh TV T 510, L, Bhox 35— (IP(n+1, 2)TF=v7
T%5) KEETHT &, .

@ Az MAITA AT MAITC M5 T, 7 IP(i, DO1SiSn+1,
1<j<2), N,NP, 1A Z2MAITA £IFATRIC MAITA AFELFE TRATRISR
Ve

@ 2—FREkOL—F AT L &
~ BLOCK DATA

COMMON,” MA17D/ LP
DATA LP.6 ./
~ END
(7) BESLUBEXR
SRR £ B 2 L R F -k

S EH
. @ J. K. Reid: AERE-R 7119 (1972)

(8) FOHAE
2232
(9] SRS

A= /51 0 31 ¢ 11 ., b= 200\ @A“bis;:t)}‘
[0 b2 0 32 0 232 |
31 o0 53 0 33 355
loo 32 0 54 0 280 |
‘11 0 33 o0 55 385/



A= 61 0
0 62
41 0
0 42
21 0
0.1 BETF
(10) % &
FOFITT
(11) £5—+ Ao £—

JAERI-M 8479

41 0 21, , b= ;-289, DAI'D:

0 42 0\. —-292 |

63 0 43 | - 445 |

0 64 0 f;‘ | —340 ,fl

43 0 65 —475"7
PONEB L ULE

5752 NAABIULEBERRORIZL S,

IP (n+1, 2)

Aytb—VBLUZTONE
-1 “ o THE ELEMENT HELD IN A(k)
IS OUT OF ODRER” MAITATA(KIC AN
 BNERE A,
-2 e THE K- TH DIAGONAL ELEMENT
------ " MAITA AIFAT & ERAERD Enbh
5z ohiio i
-3 “...-TA IS TOO SMALL. - PIVOT i.”
BiBHOMTHEL TS EE, AOHEEAALR
Bl
-4 “ e THE MATRIX [S SINGULAR. - »
MA17A %7242 MA17C THiDs 0 L7812,
(BTHFF—VICEBT AL
-5 « .....RESULTS MAY BE UNRELIABLE -
-7 MAITA, MAITB 7/t MA17C T, f®
i EbNT,
(12) § @&
FORTRAN
(13) B —F %
B MA17C, MAI17B
ffBr—-F»  KBIDAS
ZDit BLOCK DATA

(14) AFOEE & HEH

NG

(15) M AEH

(1) Date of registration

DIET

o &
RETURN

RETURN

RETURN

RETURN

CONTINUE'
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Mar. 7, 1977
{2) Registrant
Reactor System Lab., Toichiro Fujimura, 95361
(3) Title
Linear System of Symmetric Positive Definite Sparse Matrix
(4) Keywords
Linear system, Symmetric, Pos1t1ve definite, Spare, Matrix,
Real, Cholesky decomposition, Complete pivoting, Non-zero pattern,

Core storage, Further system, Multi entry

(5) Comment

Let A be an (n,n) real symmetfic positive definite sparse matrix
and b be an n—dimensional real vector. Then MAl7A

KI\ decomposes A into A = LDLE.

2) calculates A™!'b and Ab.

~
3\ decomposes A; into Ay = L,B;L;%, where A; has the same non-zero

Qo

pattern.

It saves the core storage since it stores only non-zerc elements.
The further system and the system with same non-zero pattern are
solved efficiently utilizing the former decomposition. It is a

multi entry subroutine.

AAGLIP

(1) BHeEFEHE
RENs 1461 2H1 3H

(2) oz, K&,
FEedhi 254 BHEREHEBE 5361

(3] #4 b
PR R T S R O i
(4) # fiE

RS A A =b . A mxn{TIOREREICBVT, AAEN JEERLROE
Kﬁwf%.%@%A&%M@?ég&ﬁf%5o%KEK&@HM@%E%@@&%%%
HToHbHe

(57 FEUSIH L Ak Bk HDFA

CALL AAGLIP (ORIGIN,NVV,NEE, LIMST, XIN,XOUT)

ORIGIN : i x, + = ¢ (xi,b )} £ 1EEITT 5H7cHD DD TN—F

ORIGIN (NVV,NEE, XIN, XOUT, BR,N)

AEET S, N= | 0k, b A#BRic, x #XINKEATe (x, b)) 2RTL, &R
AXOUTICAN D £ 9 1TfF %o L, > Tai & &XING L FENTEALSA, £ N
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—0mExide (x, b) 2ETTELICEDS,
NVV C Flon,  BHEE, AL

NEE  ; fro%m, v AHe
LIMST ; < bhiRLE#o ER, Y, AJ
XIN . OIEEx o 2525, ERM, XIN {5000) , AHIZI

XOUT ; MDA Z, EH®, XOUT (5000) , i
2Ol BHIZCOMMONKI & » THFT 5 3 2D T L A ¥ MCHA 5115

A . FTHIA OIEEER row—wise LA B, EHE, A (150000 , ASl
B . H3b AN, EHA, B (5000) ., At

IC : EBEZROMNES, BHEE IC (15000) , Ad,

NIE  ; ADKFOFBEEOAFAOATOME, ¥HY, NIE (5000) , Al
NFE ; A@%ﬁ@3&%§%i@%f’£@3‘@@fﬁﬁ #EAL, NFE (50003 , AJl

(6) A LOEE
ORIGINICHE NS T 24 T —F vicflL x4 v+« 704 5 A TEXTERNLEE 2L BT N
EEANELITAN |
(7) Wik BXUBEH
HBOFEITLS
(EHME  Vol-13, No.4.p 263
(8) iilewEE
15368
(9) EtERH

A= 54
300
210

(10) ¥ =
rFofT8HLLE

KaczmarziE T 0.1 %

(11) =5 —DLE, BLUA v -V

5L
i
FORTRAN
(13) 27 ad 5 6 R T Vv —F V4
ABS, AMAX 1, MOD—flid& v —F o _
ORIGIN—Z e M5 v —F v &2 — ¥ HAEY Bo( # 1 TEXTERNALESHLE,
(14) AR | |

UNEH

]l

S (15) MeFAE®

(1) Date of registration

pec. 13, 1976
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(2) Registrant
Reactor System Lab., Teichiro Fujimura, 5361
(3) Title
Acceleration of Stationary One Step, Linear Iterative Method
(4) Keywords
Acceleration, Stationary, Linear Iteration, One step, Linear system,
Non singular, Iterative matrix, Non negative definite
(5) Comment
Let A be an (m,n) real matrix and b be an (m,1) vector. Then

AAGLIP can accelerate the most of stationary one step iteration

k+1 k
X =Cx" +d
where C is the iterative matrix and d is a constant vector. It

‘works efficiently when C is non negative definite,
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(D) BEAE. BE~RZ L

EJRNEN (EBJIRNEC ~EJLERH ) oottt 77
POWERID ++vvvrertereeersssrinsimmumnt ittt et bbbt et 84
BISCTID --vvvrreeeeormenmeeeeamm e e e e ot i b e e e e e s eyt s Lot a s bt e 87
FIEE WA LD <--evvvevrrnrmrnreneeosneesmmmmm it e st e b e oLt e e e e R b n s st e 89
BEDDT A GID +-vveeeeeersmsrenrmrne ss ittt e st hhL s s el E e e e e g1
BIGIN 1 D coenvmmeeommmnre s et ee et a e b e s 93
2 82 ST L L e LTILI TR PEICIIIIERLRILEELIAEER S 94
FoTe ) 2 T L YL TP TCLLLRTEEELTIIIL LML SL IR 98

IhoRENGERETHEON—F ¥ TH L,

EJRNEN 2R &% & LTE8E L EEEREEM- ¥ v 4 — YEISPACK - ] @I 107 #H DY
—FuhHD, BAEOEEAR L ENTEE, COLEMI DL LT, FRO—EE%E
# ¢ SIVI, CSIVI, TMICEEARAEH LEIGN IDBH 34, f2d v—F YIRD1TH
EISPACK -] L &M 42— F LD TERK S -~ 1 HERATHE D,

EJRNEN
(1) =BgHFEFRH
Bfl s34 108138

(2) B&E

JHF4E v 25 & BEREE—ER 5361
(3) % &

EHEMEEM vy 47— EISPACK -]
(4) #

EHEREOEE, THOoNE, KO I3BHEECESE~7 PvOEREILD, BE
L sto—F v isENL L HEJRNENZEH T 107 v—F VBSREENTV 5.
FLCRMNE L EBRBD &,
(5] SFUHLA .
# & UTEJRNENOE S A4 2 TR, fhdv—F v 20 TR 125 EN

ol
(6) ERELoEH
T L
(7) BEBIUBEXH
Br—F v ORBFECHOOTIRMNEIBRBOZE, BEP T 07 7 2OFAICONTR

THOXBEBETELLETSE B,
1) FER&E—EB, BigHEX: " EISPACK -] @ BAMMBEZECEIT 077 LNy T
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—y " JAERI - M 8253 (1979)
9) Smith B. T., et al.: " Matix Eigensystem Routines - EISPACK Guide 7,
Springer — Verlag (1974)

(8] EEE
#%®w~%ymohfﬁﬁﬁlﬁ®&y%7-ﬁ'?beﬁéﬂfw%o

(9) &tERE
HE (8) LR
(o) ¥ ¥
HE (8] &
(1) HWETAELI— Ayt
AR
1z sSHEORHE
FORTRAN
(13) &EHI YA

EISPACK - ] O v —F v i3S LRI N BED TH B, i) & DT 3 IR,

(14) /AR & HH
—HAMAERESAET 0T ACESO T A, AHEHNICES.
(15) AFORE
(1) Date of registration
Oct. 13, 1978
{(2) Registrant
Reactor System Lab., Toichiro Fujimura, 5361
(3) Title
EISPACK-J: Subroutine Package for Eigenproblem
{4) Keywords

Package, Eigenproblem, Solution method, Various functiom,

Benchmark test, Liser's manual

(5) Comment
FISPACK-J is a subroutine package for eigneproblems. It is based
on EISPACK-2 developed at ANL. EJRNEN is one of 107 routines.
They are compared to existing routines through benchmark tests.

The results and user's manual are given in JAERI-M 8253 report.
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%% 1 EISPACE-JO 10T {HEOQIN—F
"Entry Problem Matrix | Eigenvalues Eigenvectors Methods
names system !
EJRNEN | Standard | Real All No Stabil, elem. transf., (R
EJRNEC " " " Corresp. "
FJRNES " Lo " Selected Stabil, elem. transf., @,
} inv. iter.
|
EJRNON " ; " " No I Orthog. transf., R
! 1
EJRNOC " ! " " Corresp. i "
EJRNOS | ” i " ! " Selected Orthog. transf., OR,
inv, iter.
EJRBEN " " " Noe Balancing, stabil. elem.
transf., QR
EJRBEC " " " Corresp. "
EJRBES " " " i Selected Balancing, stabil. elem.
transf., OQR, inv. iter.
EJRBON " " : " No Balancing, orthog. transf.,
| QR
EJRBOC " | " " Corresp. : "
EJRBOS " ‘ " | " Selected ; Balancing, orthog. transf.,
i : OR, inv. irer.
EJRTNA " Real, " No Diag. transf.,
tridiag. QL/implicit QL
(Tp)
EJRTNB " " Bounded " Diag. transf., bisection
!
EJRTNI " : " Indexed " "
EJRTNE " | " Extreme " Diag. transf., rational QR
EJRTPA " Real, All Corresp. Diag. transf.,
tridiag. QL/implicit QL
(T,)
EJRTFB " " Bounded " Diag. transf., bisection,
inv, iter,
EJRTPL " " Indexed " "
EJRTPE | " " | Extreme " Diag. transf,, rational OR,
] v inv. iter.
EJSNAN " Real, sym. All No Orthog. transf.,
QL/implicit QL
EJSNAC " " " Corresp. "
EJSNBN " " Bounded No Orthog. transf,, bisection
EJSNBC " " " Corresp. Orthog. transf., bisectionm,
inv. iter.
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EJSNIN
EJSNIC

EJSNEN

EJSNEC

EJSPAN

EJSPAC
EJEPEN

BJ5P80

©JSPIN

EJSPIC

EJSPEN

EJSFEC

EJSBAN

ESSBAC
EJSBEN
EJSBBC

EJSBIN
EJSBiC

EJSBEN

EJSBEC

EJSBEN
EJSBNC
EJSTAN

EJSTAC
EJSTBN
EJSTBC
EJSTIN
EJSTIC

n |
§

it !

Real,svym.,
band

"

Real,sym.,
tridiag.
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Indexed

Extreme

T

Bounded

L

Indexed

"

Extreme

mn

Bounded

"

Indexed

1

Extreme

Nearest

Bounded

it

Indexed

¥No.

Corresp.

No

Corresp.

No

Corresp.
No

Corresp.

No

Corresp.

No

Corresp.

No

Corresp.
No

Corresp.

No

Corresp.

No

Corresp.

No
Corresp.

Ko

Corresp.
No
Corresp.
No

Corresp.

Orthog. trénsf.,

Orthog. transf.,
inv. diter.

Orthog. transf.,
QR

Orthog. transf.,
QR, inv. iter.

Orthog. transf.,
QL/implicit QL

n
Orthog. transf.,
Orthog. transf.,
inv. iter.
Orthog. transt.,
Orthog. transf,,
inv. iter.
Orthog. transf.,
QR

Orthog. tramsf.,
QR, inv. iter.

Orthog. transi.,
QL/implicit QL
™

Orthog. transf.,

Orthog. transf.,
inv. iter.

Orthog. transf.,

Orthog. transf.,
ipv, iter.

Orthog. transf.,
QR

Orthog. transf.,
QR, inv. iter.

QR

QR, inv. iter.

QL/implicit QL
1

Bisection

Bisection, inv.

Bisection

Bisection, inv.

bisecticon

bisection,

rational

rational

bisection

bisection,

bisection

bisection,

rational

rational

bisection

bisection,

bisection

bisection,

rational

rational

iter.

iter.
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EJSTEN
EJSTEC
EJCNEN

EJCNEC
EJCNES

EJCNUN
EJCNUC
EJCNUS

EJCBEN
EJCBEC
EJCBES
EJCBUN

EJCBUC
EJCBUS

EJHNAN

EJENAC
EJHNEN
EJENEC

EJHNIN
EJHNIC

EJHNEN
EJHNEC

EJHPAN

EJHPAC
EJHPEN
EJHPBC

EJHPIN
EJHPIC
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Extreme

(2

All

"

Bounded

"

Indexed

1

Extreme

Bounded

n

Indexed

"

‘ No
‘ Corresp.

No

Corresp.

Selected

No
Corresp.

Selected
No
Corresp.
Selected
No

Corresp.

Selected
No

Corresp.
No

Corresp.

No

Corresp.

No

Corresp.

No

Corresp.

No

Corresp.

No
Corresp.

Rational QR
Rational QR, inv. iter.

Stabil, elem. transf.,
modified LR

n
Stabil. elem. transi.,
modified LR, inv. iter.
Unit. transf., QR

"
Unit. transfi., QR,
inv. iter.

Balancing, stabil. elem.
transf., modified LR

Lal

Balancing, stabil. elem.
transf., modified LR,
inv, iter.

Balancing, unit. transf.,

QR

T
Balancing, unit. transf.,
QR, inv. iter,
Unit. transf.,
QL/implicit QL

"

Unit. transf., bisection

Unit. transf., bisection,
inv. iter.

Unit. transf., bisection

Unit. transf., bisection,
inv. iter.

Unit. transf., rational QR

Unit. transf., ratiomal QR,
inv., iter.

Unit. transt.,
QL/implicit QL
"

Unit. tramsf., bisection

Unit. transf., bisection,
inv., iter.

Unit, transf., bisection

Unit. transf., bisection,
inv. iter.




EJHREN
EJHPEC

EJGRGN
EJGRGC
EJGSAN

EJGSAC
F.JGSBN
EJGSBC
EJGSIN
EJGSTC
EJGEEN
EJGSEC

EJUABA

EJNABB

EJNABI
EJNATE

EJVA3A
EJV:BB

-EJVABI
EJVABE

EJSVDP
EJSVDL

EJSVDG
EJSVDM

41

Generalized

"

Sing.
value
decomp.

Least
square
fit

Gen.inv.

Minmal
norm
solution
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" Extreme
t Tt
Real All
11 n
A,Bireal, "
sym.
B:pos.def.
" 11
" Bounded
" 1
!
" Indexed E
i
T "
" Extreme
il "
A Bireal |All
A or B:
pos.def.
" Bounded
" Indexed
" Extreme
" All
v Bounded
" Indexed
" Extreme
Degenerated,
real
"
n
™

No

Corresp.

No
Corresp.

No

Corresp.

No

Corresp.

Ne

Corresp.

No

Corresp.

No

Unit, tramsf., rational QR

Unit. transf., rational QR,
inv. iter.

Orthog. transf.

T

Cholesky, orthog. transf.,
QL/implicit QL

"
Cholesky, orthog. transf,,
bisection

Cholesky, ortheg. transf.,
bisection, inv. iter.

Cholesky, orthog. transf.,
bisection

Cholesky, orthog. transf.,
bisection, inv. iter.

Choleéky, orthog. transf.,
rational QR

Cholesky, orthog.
rational QR, inv.

transf.,
iter.

Cholesky, eorthog. transf.,

QL/implicit QL
Cholesky, orthog. transf.,
bisection

H

Chelesky, orthog. transf.,

rational QR

Cholesky, orthog, transf.,
QL/implicit QL

Cholesky, orthog., transf.,
bisection, inv. iter.

1t

Cholesky, orthog. transf.,
rational QR, inv. iter,

Householder, QR



EJLERB

EJLESB

EJLERH

Linear
equation

Homoge-—
neous
equation

Real,
band
Real,sym.,
band

Degenera-
ted, real
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Crout
Modified Cholesky

Householder, QR




tisg 2 EJRNEN U LA
CALL EJRNEN (NM, N, A, WR, WI, INT, LA)
NM ¢ 2 RTEEFIADA S SARTE 1 OBESTHE, BHE, AJ. NM2n &7
5o
N : TPADREn . BEE, AJ, N=3.
A ITRIARINT 5. 2 LIS EEBRAA (NM, N), Ath,
f151A= (a,;) 2AG, D =a; LAN L,
WR : EEEOEREAHBNT 5, | BOCEMEEREEY WR XN, HA,
LA >0 @E% LAROEAEOEREASWRY) (j =n—LA+1~n)
AR Gh B, KBREEHED L EEITALLGNE (WR(jI= WR{j +1))
13RI BRI OIERE 1275 10
Wi EEEOEMSAERMNT 5, | RTAREEHBET] W (N), 17
LA>0 D&%, LABOEABEOEEES WI(j) (j =n—LA+1~n)
AR BB, LBREAEOS S, EHRFEO DAL L THRE TAN
545 (WRl)=—WR(+1) > 0) @R BMOIERFIZE V.
INT : fesgdft, | ROTBHEAMEMINT (N, H.
LA : R¥E - -EBEOK. BHR, B, (=LAZn &4 5.
1823 FEISPACK - ] offgr—F
BE LB Vv—F v
BAKVEC, BALANC, BALBAK, BANDR, BANDV, BISECT, BQR,
CBABK2, CBAL, CG, CH, CINVIT, COMBAK, COMHES,
COMLR, COMLR2, COMQR, COMQR2, CORTB, CORTH, ELMBAK,
ELMHBES, ELTRAN, FIGI, FIGI2,  HQR, HQR2, HTRIBK,
HTRIB3, HTRIDI, HTRID3, IMTQL1, IMTQL2, INVIT, MINFIT,
ORTBAK, ORTHES, ORTRAN, QZHES, QZIT, QZVAL, QZVEC,
RATQR, REBAKB, REBAK, REDUC, REDUCZ RG, RGG,
RSB, RS, RSGAB, RSGBA, RSG, RSP, RST,
RT, . SVD, TINVIT, TQL1, TQL2,  TRBAKI1, TRBAK3,
TRED1, TREDZ2, TRED3, TRIDIB, TSTURM
HMAHDV—F
DSQRT, CDSQRT, CDABS
POWERD

(1)

(2)

JAERI-M 8479

BHHEEAR
FRFN 534 10 H 13 B

A=,

K4, &t

[ FAE AP E Bt 5347



{3])

(4]

(5]

(6]

¥4 b
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ETHOBEBEBEEELEOEE N b

B B

ﬁﬂA=(%)%n&®%ﬁﬂ&i%&§,%ﬁbtﬁ@@ﬁ@&%@&ﬁ@@ﬁ
~Ng R ERD D,

RO L HE, 8L U5 BOHMNA

CALL POWERD (NM, N, A, ER, EI, XR, XI, YR, YI, L, LIM, IMAG,
KM, K, El, E2, E3, E4, E5, E6, E7)

NM © 2WTEAI A, XR, XI, YR, YIOKZEAEHLH 1 0L Tk
BHE AJl. NM=n &9 5,

N DI AOKREN, BHE, AJl, N=22&7 5,

A LTI ARBIT A, 2UOCEREEMAEN A (NM, N), AT,
AG, ) =a,; LANS, |

ER, El : EflABMT 5, K& &n O 1 KoUBHEEERES, HH, K>00
&, EIHEOA S VIRICEEEA ERIC, BEHEMSELITAN SN S,

XR, XI : AEE~7 FvEBMHT 5. K& & NM xn O 2RTTERHEEHAET,
HF#. ER(j)+1ixEI(j) e d 2EH ~7 v OEHH &S, £
NFNXR &XI O MitANn S5,

YR, YI : XR, Xl &[EEICEBE R b v EBRT 5,

L . BEEONEORE, BER, AN, L=3 L9535, j BFHOERMOL
EREgoEE AV erses, (AV— M <4V x0T T
HUEEAUT, $h, A7 P VERDEESBONLBEEE A LA
Ny R AR B E EEONEEE A (4 — 2T A x0T
T—FH L AT,

LIM  : REOTY D E, BKE, AN, LIM>1&45, XEHLIM iKEY
B EFERITSN 5,

IMAG : BEBEHEOF R b ORR. BHKE, A, IMAGZ1 &9 5, KES
IMAGHIfThbh AT &ic, BERBEEBMTH AN EHILOT A P ET D0

KM RO AEEECHBLUENS PO, BHE, AN, ISKM<n
LY B, |

K LRI -EEEPEBLIVERS PO, BERY, B, ISK<KM
L1355,

E1~ET7 : {F%4E, AKX 3n 0 1 RoofEHBEEKBES, {.

FHEtOEE

O ~EJREBOT, REVEHECEBBELERT <7 b AvERDLDILET 5o
@ HEOZEETTT) Y IBHIZOTKMERE SUh -7 LF30BELLDL,
Q —EMEOkECEEMPSHESNEY, HEEEOD, ZLOANEDLD

BH b
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@ ZEEEIFEORTEERTS®H, ROLTLEBTSUEY,
® BAED?2->OEFEEEOLE, KE-LIEFIKEL-TH, 4 & 4 OR—KTH
BYILN G LB B,
(7) MR, BLUBEXR
FUEEEONREEE L <&, LIS 316 LOENS b LEEREN
x,, vl LEE (415 11 BOE A, B X, x,, AL 4L, ¥, DR
CIRBTRDTITCo £72, | 4,15 [ 4,] HHIE 1 DF ko 5, #EOMY0E A
2 PEHLBVEE, 4RI BBV B0 LBBLILETEHS,
SEHR
@ MBS &) . "FORTRANK X EEEEA Y Ty s ", Aot (1971)
@ Bt JAERI -M v#—+ (AFFE)
(8) #HEER
3696 &
(9) aEEsRS

— 55098 1.8701 0.42291 0.008814
_ 0.28787 — 11.812 57119 0.058717
- 0.049088 4.308 — 12,971 0.22933
0.006235 0.26985 1.3974 — 17.596

OF~RTOEEEE ELHOBEE <7 t vxRpHI L E, 51 I,
e ®¥ O

[ max Il ij — 1j X, I, 5 1583 X 1077
— a1,
: 1<i<n AL lixl,

ThH-1,
11 =5 —0HE, BLUA Y-
(6) & (7) OIEEBE,
Uz g & |
FORTRAN
(13) Zo7es3shoBUHTV—FVE |
NEr—Fv : POWER2, PRDCT, VNORMF, VISTOR
Az v—F v DAMAX1, DSQRT, DABS, FLOAT
(14 =~EOERE
y—2z 75 s520BATHEEIREKEIN,
(15) BFEMFH
(1) Date of registration
QOct. 13, 1978
(2) Registrant
Reactor Control Lab., Junya Shimazaki (5347)
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“(3) Title
Eignevalues and Right and Left Eigenvectors of Real Matrix
(4) Keywords
Eigenvalue, Left eigenvector, Real matrix, Extreme, Power method
(5) Comment '
Let A be an (n,n) real matrix. It is named that the vectors Xj's
and yj's which satisfy the equations
ij = Aj%5, yJFA = }\jyj (3 =1~ n)
are the right and left eigenvectors of A, respectively. ROWERD

.'s and the right and

calculates the several extreme eigenvalues AJ

left eigenvectors by power method.

BISCTS

(1) BHRHBHFEAB
Wf4TE8H3H

(2) WHE=E, K&, B/E
e — FERE MRS 5978

(3] 54 Ln
=EXMHTIOEEE

(4) # # BELEH0)
ac, 20 (2<i<N)%2ZEHATIOBEEEERD 5o
EROAH, FHEEL, BEHRL, '

b, ¢,
az\\bg\\\\\\
\\\ \\\C“
“ay by
(5) WUHLAEE BIUTIRORHA
ORMED L &
CALL BISCTS (B, A, C, M, N, EPS1, M1, M2, EPS2, IZ, EIGEN,
ANORM, DUM)
B, A, C: 17 (rR&R) O0&ERD,, a;, ¢, ERE ook, Adle
M - B, A, C, EIGEN, DUMoEFMOAE s, BHE, AL
N TR, BEE, AT

EPS1  : ESEORE, SHORENSEPST =05 x 10 °, EHE, AKX,
NM,M2:¢éwﬁ5m6M1§Eﬁ5M2§E$T®@ﬁﬁéﬁbéo%ﬁﬂ,

Ao
EPS2 : HEfEoBRzO LR, FHEY, .
1Z . REDE, BHH, 1),
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EIGEN : Ef1fE, FEE—wEs, W,

ANORM : 7o s wa (Il lle) » EBEE, .

DUM . temporary TSPEiE, A X &NOEME—&TES, HI.
OfSED L & ‘

CALL BISCTD (B, A, C., M, N, EPSL, M1, M2, EPS2, IZ, EIGEN,
ANORM, DUM)

B, A, C, EPS1, EPS2, EIGEN, ANORM, DUM REREERR T 5, HIEH
BEOLEEEL,

" (6) FEALoOEE

PISCTD iz L, FORTRAN - D @& % OPTION DOUBLE, FORTRAN-H D&
% B = DOUBLE #%{#if,
(7) @, BLUBER
v b sFIEED, ROBEEED, “AHETRD .
Numerische Mathematik 4, 362~ 367 (1962)

(8) HEFHE
FORTRAN compiler
D H
BISCTS | 544 W 414 W
BISCTD | 662 W 510 W
(9) FtEEsmm
v 7 S
a, = —1 2Xi=<N L=t
ﬁ: Loi=1 —1 2 1 ’
{z 2=5iE=N \\\\\\\5\\\
c = —1 2=<i<N — 1 2 —1
i 0 . )
FORTRAN compiler
N EPS1 | M1| M2 D H
s 10°° t 5 4 msec 5 msec
BISCTS 1000 10°° 1 1000 | 56 sec | 66 sec
5 107° 1 5 | 5msec 9 msec
BISCTD 1000 | 0.5x107% | 1 | 1000 |331 sec | 386 sec
(1) ¥ E

cﬂ%@%jww%ymﬂﬁékﬁf—afﬁém%lﬁ%ﬁ%@%@%&ﬁ?éo
(11 T35~ Ryt VONBBLPLE
oL
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a2y = @&
FORTRAN
(13 HAErv—-F %
BISCTS ABS, SQRT
BISCTD DABS, DSQRT
(14) ZABHOTE & 8
V=R e Tas 7
(15) #mEHER
~ (1) Date of registration
Aug. 31, 1972
(2) Registrant
Reactor Safety Code Development Lab., Kensuke Kobayashi, 5978
(3) Title '
Figenvalues of Tridiagonal Matrix
(4) Keywords
Eignevalue, Tridiagonal, Accurate, Sturm sequence, Bound, Bisection
{5) Comment
BISCTS calculates eigenvalues of real, tridiagonal matrix. Making
up a Sturm sequence, BISCTS fixes ranges of roots and then it finds
the roots by bisection. For the method of solution, see Numerische
Mathematik 4, 362-367 (1972). BISCTD is same as BISCTS except that
its precision is double.
HEVALD
(1) ZE&RPFERA
MFI534F 10 A 13 &
(2) ®BtRZE, K%, EE
EEYIE S feeAR & 5471
HEv vy —ARE BRE E— 5946
(3) %4t
ExFATYIOEEE
(4] B% %k _
A=(a) #nROERIITIIETHLE, Ax = ix DT~ TOEAMENY 2k
N —HETERD B,
(5] MUHLEZE BXIUTIROHEY

CALL HEVALD (NM, N, A, E, P, Q, R, S)
NM D 2IRTCEFIADORZSAEDLE 1 OBSG T, BEY, AJ.
NMgn &j—éo



£6)

L7l

(8]

(9]

(10)
(11
(12

a3

(14]

(15)
(1)

(2)

(3)

JAERI-M 8479

 FPIAOREn . BEE, AJ. N23ET 5

A AFIARBT 5. 2 KOCRIRERECRES] A (NM, NM), Al A D
EEEAEAG, D) —a, (ISiSj<n) LAl

(EfR, A% SN 10 | KRR EHUES, 1,

=z

E  EEEAEWHT 5, | BOUSHEERBENEN, HA.

P, Q R: fE¥ff, A% 3n 01 KTfREEESBES, H.

S PR, 1 ROLEREERBAEY]S (N1), #. NIZn+1 &7 %,
fEH LoEE

L

Bk, BLUBEXW

1754 3 EHAALT A0 Y R by —kEAY, 3EMATIIOEBEERD S
DRREBHE 5 QREERV B |
SEH : FIAE, FIEA: "7 )2 2OKEHE", -4 (1971)
iieERE

135258

T E

3 6 0
A=| 6 10 fzj)mmfgsuﬂanﬁﬂto
0o —2 —2

B E

L oBIT e Hikl k.

L5 —OME, BLUAvE—Y

i L

EREL

FORTRAN

LoTuy s L LNUETV-F v

fB,r—F > : HOUSE, EIGV, OSHIFT

HAHNL—F v QSQRT (FORTRAN -D o & #DSQRT) , DSQRT, DABS
AHEOER

AR ET %o

BREREH

Date of registration

Oct. 13, 1978

Registrant

Solid State Physics 1, Ken Sasaki, 5471

Computing Center, Keiichi Fujita, 5946

Title

Eigenvalues of Real Symmetric Matrix
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{(4) Keywords
Real, Symmetric, Eigenvalue, Exact prlblem, Householder's method,
Tridiagonalization, Origin shift, QR method

(5) Comment
HEVALD calculates eigenvalues of real symmetric matrix. It uses
Householder's method for matrix tridiagonalization and QR method

with origin shift. The precision is double.

HDIAGD
(1) EBHFEAAH
WIF0 53 4 10 A 13 B
(2) W=, K&, 8F
| BEFEY 25 & EREH—E 5361

(3] #4bw
ERF TR OEH@ERE (Jacobi &)
(4) H fE

A% n ROEMBITIIE T 2L &, BEBEEGN7 brERD B, <7 FVOFHE
BATvavThdo.
(5) FRUHLUAE, B8RUTIHORSA
CALL HDIAGD (NM, N, H, U, X, 1Q, IEGEN, NR)
NM  : 2RGEFIHPUOKRSSEZEDLHE 1 OBE Tk, BEAL, AJL

NM ;_21'1 &j‘%o ,
N C FTHIA DR . BHER, A, N=2 &7 5,
H . A =(a,) R8T 5, 2 UOTEMEEERESH(NM, N), Al

1o ADGEHAEHG,j) =a, (151 5j<n) EANSEHAR
H (5,1) CEEE 2, AR50 5.

U . IEGEN =00 & %, AOEE~NZ b 2T 5, 2ICEBERER
EWNMNMJ@,&ﬁo@ﬁﬁﬂmﬁmﬁéﬁﬁ&ﬁhwmumﬁjﬁ
wAhohd, chodFElbxhTwa, IRGEN=10LE, UBAME

BeiEE 5,
X - fEEAEN. | ZOTEREEMEERS X (N), .
IQ D EEEEK, | ROTBEAEYIQ (N), HA.

[EGEN : BB~ b v OFEAIETS 5, BB, A BE~I b v bt RT 5
LEQ, AAELEVEEL T 5,
NR  : froh7-[ g0, #5#%, i, NR20 L7135,
(6) (#HLoEE
s L
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(7) ME, BLUSEXK
ITOROBATY bR [EHEETT » T < Jacobi H
BENH  KEAFAHFER Ly - B - "HERKERBHEHE v 7— 7
4730 ~Fusss HIE, 267, EERAFHRSE (1967)

(8] GiE%mE '

1994 25
(9] ErEERHE
6 41
A={ 4 11 0 |0I~TOEGELEEN, b rERDL & & 265 Y
1 0 6
LT,
(10 ¥ =
max | Ax; — 4x; I, HS 4983 X107 2T =7,

rooFT )
, 1=i=3 Al I xl,

a5 —0MWE, BLUA vy -V

s L
12y & &
FORTRAN

13] @7 o3 LbhLFFUHRTV—F VE
#HiA# v —F @ DABS, DSIGN, DSQRT %{#H,
(14 RAMHOEE
ok /NI
(15) BRFAER
(1) Date of registration
Oct. 13, 1978
{2) Registrant
Reactor System Lab., Toichiro Fujimura, 5361
(3) Title
Eigenproblem for Real Symmetric Matrix {(Jacobi's Method)
(4) Keywords
Eigenproblem, Real, Symmetric, Jacobi's method, Eigenvector
(5) Comment
HDIAGD calculates all the eigenvalues of real symmetric matrix.
The eigenvectors are calculated optionally. The method of solution
is Jacobi's method in which the sequence of rotations begins with

the maximum element in each row.
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EIGN1D
(1) BEHFERD
HEMS3FE 10813 S
(2) HR=ZE, K&, EF
BEfFv2T 4 BHNHE— 5361
(3} #4tn
EREFTFIOBEFERE GUIRRESN
B

(4]

(5]

(6]

(7)

(8)

{9)

A = (a) EnROEABTIIETDEE, n*OBFAR 1 2L B0 TEAM 4 &

@ﬁ"? }‘beé?]-gj—%o

FEUHI L Aek, BLU5 18 D&HNA
CALL EIGNID (NM, N, RHO, A, EIG, EQl, EQ2Z, EQ2, EQ2, EQ2Z,
EQ3, EQ3, W)
" NM  ERAOKREZSEEDLLIELIOBATH, BHE, Aflo. NM=n &9 5,
N D TRAOTEn . BEE, A, N23&9 5,
RHO : FHAEROTHEME, SHEERESY, A, RHO=0 (5HD5 1.0D-16)
Ed 5,
A D FIAIABKUCEANZ v x 2T 5. 2 ROLERERERESANNM,
N), Al TR T=ZAHSEA (1,)) =a; (1S j=iZn) &A
h5, EHEMEEIG(j) KT 2EF~2 bax FADH | MicHA N
So
EIG : EBMEEHEMNT 3. 1 RTEREERIESEIG (N), H1., ERER
EIG (1} 5/hEWHIZANR LGN B,
EQI, EQ2, EQ3, W : fE¥fi. & bIRAISn O 1 KL EMBETITH I,
C il R ObE =
T L
e, BLUSEH
sEMAI AT ZAR T —, MALIKQREEZMV S,
£%%#& : Paul A. Dobosh: “EIGNIM : A Matrix Diagonalization
Subroutine with Minimum Storage Requirements ", Computers & Chemistry
Vol. 1 pp?295~298 (1977)
hREER
1868 3B
BE-L5ih
5 4 1
A= 4 11 0 |OFTRTOBEEEEBERY bviRDLLEL IIVH
1 0 ]
YT,



(10

an
(12)
(13

(14]

(15]
1

(2)
(3

(4)

(5}

SIVI
(1]

(2)
(3]

(4)

JAERI-M 8479

B

[ max | Ax; — 4, x|l 25882 x 10 1°
15i<3 Al I, ' ’

5 —O0E, BIUAyE—T

5L

5 &

FORTRAN

LOTuS I L SBUHTV—F v
$HiA#H v —F v O DABS, DSQRT %M.
NBRDEE
e /N
BEAHEH
Date of registration
Oct. 13, 1978
Registrant
Reactor System Lab., Toichiro Fujimura, 5361
Title
Eigenproblem for Real Symmetric Matrix (Saving of Core Storage)
Keywords
Eigenproblem, Real, Symmetric, Saving, Core storage, Array,
Householder's methoed, QR method
Comment
An ordinary subroutine needs two arrays of nZ words for the calcula-
tions of all the eigenvalues and eigenvectors. This subroutine,
however, needs only one array for them. As for the solution methods,
Householder's method is used for the tridiagonalization, and QR

method is used for the diagonalization.

BEBHFEER B

RAFN 534E 10 H 13 6 CGHr#)
BiE

HRMir  ERES 5442
# &
BEaEEOo—EE GEXMH, 7R
B

A=(a), B= (b)) (i,6j=1~n) p¥HE2m—1 ORNHTITBZL

FEETBEE, —HEE Ax = 1Bx £, BT SIVI HARTTOBBRMBIZE W T
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BY, fiEH7 1 2B TREIh S,

CALL SIVI (A, B, X, U, V, AL, CONV, EPSCON, EPSMAC, NPIN,

NPOUT)

A

u, v
AL

EPSCON

EPSMAC

NPIN

NPOUT

D ATHA AT 5, | IUERERHERECH A (n xm), A,

ADHOEETSEA(K) —a; (k= G—1 xm+j—i+1,
iZj<mn (1+m— 1, n)y £AND,

c ALFERESIETH L, THIB 2BNd 5,
D EEN P ARG S, 1 IRTEREERAES X (n XNKV),

Hihe KE -+ NKVBOEB <7 bk x=(x,, Cx )
(j =1~NKV) &35&&X(k) =x; (k=(j— Dxn+i) &
AfLohg,

. frsgih, AE & n xNKV O 1 RoeiEMEEMREST], 17,
. EEEABRT 5. | JOUEREERAESIAL (NKV) , AHA,

AL(l) wHAKERE 1, # A5 L NKV OEFES, 2 ivlEi
ALlj) (j=1~NKV) tAhshd,

D EEN P VOREEE ¢, (SHEERE, AJ,

G N N M R T 1 |
BV —sign (A—2) AF (<o, DL, jBEHONI LDE
TBZRBINELELABENL, 3225 107 ~107° < bigd B,
HEBOBEARIM ¢ EREERR, AL fTEET, 1+46=1
ERBHIDBRAEOELZOMET S, 52510 P ~10 " <50
[Tl S

© AMHS BT, 1 RTBHEES NPIN(D, AJ.

NPIN (1) 0 &7 5,

NPIN (2} THIOREn 27T N, N2 3 &9 5%,

NPIN (3} AEAESTHOPEME LRI M. 2<M<n &7 5,

NPIN 4] RPZEFESLPEE <7 VOB NKV, 1<K NKV<n
&3 5,

NPIN (5)  REFTY 0 [EE NITMAX . NITMAX>1 &9 %,

NPIN (6) F -8 HMBT BT 74 LOREBBE NSAVE , 5091
95,

NPIN {7) Ayt — JARMTHREBE NOUT., 5296 &9 4%,

I BEEOES, 1 GorBHRES] NPOUT (), e

NPOUT(l) 4 <4, :i-7EHEOHM NEG, 0 NEG<n &5,

NPOUT(2) RETURN 2% TOEE~7 b vOREB kERE
NIT, 0 NITZNITMAX &7 5,

NPOUT(3) REHFIY &5 TRNE LAEF~2 b v
NCONV , 0= NCONV =NKV 73,
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NPOUT &)  f79IB OEfEEZRY NPOS . EEOEEC, EHETEY

L& —1&1B,
NPOUT(6)  FHIA ORI %R T NSING . FRlo& &0, FEAND
&g _"1 &fciéo

(6) MHAFOEE
@ NSAVE iiisd 21E%R 7 7 4 v (BIAE ¥ DISK F 01> iﬂe-&éc&o
@ z2—F, AF-HAYb
DATA IW 0./
10 RANDOM (IW)
GO TO 10
AR (0, 1) O—REEAERET 5 & HEHERKEI Y o 473 £ RANDOM %45
AT hEE H1E0, FIAE,
DOUBLE PRECISION FUNCTION RANDOM (IW)
DATE IX / 1./
RANDOM = RANDH (IX, IX)
RETURN
END
DLHIT B,
@ a-—-¥, ~7 hovAEH(LE 5817 a2 7 4 NORM AT mA NS bfA
Ve BIAIE,
SUBROUTINE NORM (X, N, JM)
REAL *8 X (N, M), XN
DO 21 J=1, M
XN =00D0
po 11 I =1, N
11 KN=XN+X(I, J) **2
XN = DSQRT (XN)
DO 21 1=1, N
o1 X (1, J)=X(1,]J) /XN
RETURN
END
DxHiLd 5o
(7) @WEBIUBEXR
FEAB# AT > %R RER.
@O EEBEIcLD Ax=41Bx % Ax=TBx itd%, HL A= A—4 B,
T=i—14, £75%
® A=LDL', B=R'R L7 5. Hicdet (A) =0 O&=EEIC
100 X e Xn X m? OREEABBET D,
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@ REARER

(k) _ (k)
u = R x;

29 . 0% pERBERL

] 1

vgk) - Rtfﬁ(}k)

yng) = L} v}k)
w(ij) _ D41y§k+1)
x§k+1) — L*-! w}k-l-l)
TH 5o
BEXW

@ T. Tsunematsu and T. Takeda : " A New Iterative Method for Solution
of a Large - Scale General Eigenvalue Problem”, J. Comp. Phys. 28,
287 - (1978)
@ R. Gruber ;: “HYMNIA - Band Matrix Package for Solving Eigenvalue
Problems ", Comp. Phys. Comm. 10, 30 (1975)
(8) fEERE

3618 &
(9) FHEERE
3 6 0 1 0 0
A=(6 10 —2 1}, B=[0 1 0 ), NKV=3,
0 —2 —2 0o 0 1
e=10"%, NITMAX =20 (NITR11) OHT3S I VBTH-%,
an ¥ E

Lo, RPMEBEBEOBES6 U LETH -1,
(1) WETEZS—Avte—¥

HEOBBYPT 7 —-42RT A v+— VB2, FLRBXBOEZERI N,
(12) EEOEH

FORTRAN - H iZhE %,
(13) fERHxrrUH

2 —FdDm—F ¥ ; RANDOM, NORM

HEv—F v - SHIFT, ALDLT, URX, ORNOS, VRTU, LYV, DWY,
LTXW, UBX
ISSLowv—+ >  : BRTR
MAHBN—F v : ABS, SQRT, FLOAT
(14) AROEBE &M
FHRBEET %o



(15)
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(2)
(3)

(4)

(5)

CSIVI
(1)

(2)
(3)

(4)

(5)
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BERAEH

Date of registration
Oct. 13, 1978

Registrant
Theoretical Analysis Lab., Tosihide Tsunematsu, 5442

Title
General Eigenproblém (Real Symmetric Band System)

Kevywords

General problem, Eigensystem, Real, Symmetric, Band, Positive
definite, Large scale, Special problem, Working file, Origin shift,
Sinultaneous, Inverse iteration

Comment
SIVI solves the general eigenvalue ﬁroblem of type AX = ABX, where
A, B are real symmetric band matrices and B is positive definite.
SIVI is designed for problems with large scale matrices A and B.

The precision is double.

ZERHFEEH B

WEHI534E 10 A 13 8 (D

BHE

MR  ERRS 5442

= &

BEEMHO—KEAE (3 —b, HR)
®gE

A=(a) = (ay+if) (,j=1l~n) %HME 2m—1OIrI

5, B = (bij) (i,j=1~n) %:%IFE? 2m— | DENFHEEM/TIHE T B & X,
—AYEEEE - Ax = ABx A<, 512 CSIVI RARTORBREHEIZANTED, 7—
5 A, BR7 4 rEHVTEZ LN,

S LA
CALL CSIVI (A, B, X, U, V, AL, CONV, EPSCON, EPSMAC, NPIN,
NPOUT )
A D VRSN, 1 OTRERERAES A(nxn) , HTL
B © PEEARIR, 1 IRTTESEEERESI B (mxn) , .
X C BENY P VERRT D, 1 BOLESREEREAES] X (N XNKV),
Wi, RKE - NKVEOREF~7 b 1%
x, = (x,, = Cxg) b (G = 1~NKV) &FB L,

xld =x; (k= (G—1xn+i) tAhdh5,



U, v
AL

CONV

EPSCON

i EPSMAC

NPIN

NPOUT
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C PEEMAE. AX & n X NKV O 1 RoofSHEEEBERRRY, ¢,
: EIEEARNT 5, | ROUERERREES AL (NKV), At

AL () kRABER 2, 2 A#15 & NKVECEHBMES A KL WRiIK
AL(j} (j = 1~NKV) wiihahs,

: BB~ P vOPERAER T, | BOUSREREAES CONV

(NITMAX) , H75. k BIXE®, | FHOEF~7 b ERERL
st b0z LT LA,

NKV ~ A
CONViK) = 3 """ —4} xsign (4, —4)) II*

j=1

TH5h,

c BEN2 P UODREE ¢ o EREEEEE, AT

] ]

~~
CH IR NEERIND RIS -2 3

~ . ~
i ui(jkﬂ) —sign (A—4,) ui(jk) | < e,

DEx, | BEAONI OB BEERNELALEARERE, 529
1074~ 107°% < Bt E B,

D ATRROMEETR TR ¢ o BBREREE, AJ SHEET, 1+0=1
BB IORAEOELTOMET S, 529 107~ (HL

e b,

D ATHS IO, | RKoBEHEES NPIN(G , A

NPIN (1) 0 &7 5,

NPIN (2) FTHDwEn 27T N, N=23 &9 5,

NPIN(3)  HABEZSUHO¥E mERTM. 2=MSn &35,

NPIN @) ke EEEOEE <7 F VOB NKV, 1= NKVEn
L35,

NPIN (5)  FAEfII DA% NITMAX., NITMAX=1 &9 5,

NPIN (6} F—4 55257 74 v OmBEEBE NSAVE, 5251
33, |

NPIN (7) Ay e—VEhHTHREEE NOUT, 52956 E7 5,

ARSI ORI, | IRAERRES] NPOUT ), HiTl.

NPOUT (1} 2< 2, &7~ 7:EHMOM NEG, 0SNEG=n &113,

NPOQUT(2) RETURN 3 2% CoOEE~NZ FAVOREE MK 2574
NIT ., 0= NIT=ZNITMAX &%,

NPOUT(3) REHSITYID 2 FTIRPGELZER~7 FrvO
NCONV, 0= NCONV=NKV 7%,

NPOUT 4) fT9IBDEffitk%Rd NPOS , LLEQE X0, IEMTA
W& —1&L735%,

NPOUT (5) f75ADIEAIE%/RE NSING, ERID&E &0, FHEHD
Ex—-1LEH5, '
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(6) {HHEOEE
D F—4%E, NM=nxm &75&3
WRITE (NSAVE) (A(K), K=1, NM)
WRITE (NSAVE) (B(K), K=1, NM)
TH5Z 5, HL,
Alk) = ay; k= (G—1)xn+j—i+1,
B (k] = by ( i< j=< min (i+mﬂl,n))
ER-TVAEDET B,
@ z—HF, ZAF—rAvE
W =0
10 RANDOM (IW)
GO TO 10
HXET (0, 1) O—REEBARET A L O BBEMMEI 70/ 5 4 RANDOM %4F
Wiz hEE S0, flAE,
DOUBLE PRECISION FUNCTION RANDOM (IW)
DATA IX 1./
RANDOM = RANDH (IX, IX)
RETURN
END
DM Y tely: YN
(7) ReEBIUSER
B #H AT H S RMENRE,
© EEBBicLD Ax = 21Bx % Ax— iBx ikt 5, L, A =A— 1B,
T=a1—1, T3,
® A — LDL* (»@EEi®) , B=R'R L5, Hic det (A =0 0L
FIREC 100 x ¢ xn xm? OEEABHET I,
@ PRIEBER
u(]k) = Rxgk)
ol i oERERM

vgk) — R‘[ dl:(]k)

e o g

wﬁjk+1) = p! y§k+])

PSR
j i

THbdo
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BEXH
@ T. Tsunematsu and T. Takeda : " A New Iterative Method for Solution
of a Large ~Scale General Eigenvalue Problem ", J. Comp. Phys. 28,
287 (1978) | .
@ R. Gruber : "HYMNIA - Band Matrix Package for Solving Eigenvalue
Problems ”, Comp. Phys. Comm. 10, 30 ({(1975)
(8) &fEEE

4590 &
(9)  EHERERE
—8 —4—12i —12+4i 0
— 44121 —5 1—121i 6+3i
T\ oa2—4i 1+12i 12 5+ 111]
0 6—3i —5—1Ii 7
8 2 —1 0
o 2 12 4 —2 |
—1 412 1
0 —2 1 6

NKV =4, ¢ = 107° ,. NITMAX =20 (NIT & 20) OFIT223 IV TH-7-

(1) % E
max | Ax, —4 Bx, I,

I=j=n AT I =i,
(11) AREITLIIT A vt—Y

HERBADTZ —%25RT A v v VB, FLAEXBOEZER s,
(12) SEOER

FORTRAN- H KM 3,
(13 FEHzrrIE

o —¥Pi—F v : RANDOM

to#iT BELEF 6 X 10° ThHoTie

B —F v . BRTR, CSHIFT, CALDAT, CURX, CORNOS, CVRTU,
CLYV, CDWY, CLTXW, CUBX, CNORM
§Ax v —F >  : DSQRT, DFLOAT, DABS, DCMPLX, DREAL, DIMAG,
| DCONJG

(14) REOEHS®EH
BN RBRET %o
(15)  BZRAEH
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Date of registration

Oct. 13, 1978
Registrant

Theoretical Analysis Lab., Toshihide Tsunematsu, 5442

Title

General Eigenproblem (Hermite Band System)
Keywords

General problem, Eigensystem, HBermite, Band, Real, Symmetric,
Positive definite, Large scale, Special problem, Working file,
Origin shift, Simultaneous, Inverse iteration
Comment

CSIVI is same as SIVI except that the matrices A and B are Hermitian.
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(E) 3 B ® Bt B

E. 1 ZHADHE

POSHIF - eerereesmmeenmmanmnnsass st st s s r sl st 104
E. 2 £HEADH '

ROQTP  evvvvevrenemseresisnsmnmnienssms s s e d s bbb T s 105

MROQOT  rvevvrreemervnien st st s b e a e st s e s e s bbb ea L 106

MUACHM, MUBCHM  oooroormremmsrsrommne st 108

MULLRA, MULLRB ---voeveesrrrornsrraunsse sttt 109

PAOTAD, PAOSAD (PAOTBD, PAO6BD, PAOTCD, PAOSCD) - 111

E. 3 @SBEIEL
E. 4 #EIFEETRER

PROJA  voeeerersrmmmrmnmere e stes st s s b s e b e b s 114
PROJB, PROJBID o ooveeoemsresimmmnsissss oo sisb s e 117
NS QT A voooreemremsrmmraeeeam tin e n oot 119
NSOBA  -ovvrerrererrermeamsostms e e 122
INTEGEH - nrereeeresrrsmmnmmeesesnsiminnress s st r s s bt s st 125
INONLIN rreeeorsemesreaassesasmm b et e s d e s 128

SSL i STERDMARRETS bOHiH 545, POSHIF FHAEBHL I SORREE
BB

ROOTP 4 SSL icd 3, SRHREABEREST R P VETH v~ F ¥ BAIRIS 2#HR L1
LOTHD, MROOT 3B BEBAMEL (M LHOEDTH S, Muller BITL-T, RN
OFRTORERDL L —F V& LT, chamber®7 T X LE LD Afifz MUACHM &
MUBCHM, 2&®D 37 7 vV WMAEM /D% MULLRA & MULLRB TH %, POTAD
BH|OA—F ik, Za—- b Y EOERTH S MadsenD 7 AT} A LICE - CEEADTXTD
HAiskn s bitic, FOBREBALZFMT 5,

PROJA if, ey AR TOMICHRS (, ERICHEETR(V-F VT, <
D AMATFR M L - & D4 PROJB XU PROJBD T 5, SSL It BHEN T 5 NONLES
3ETOMD 0L TIBOh TS0, BEL ~REEET, PLENS, X=a— 1t vERERA
BTFEEATELERET AT ) XA THREE L FEAEMV-—F v ELTNS 01A, #iCBE
AR DBAIC I3 NS 03A 4 S o iz, INTECH & NONLINEWEFROEH =a— b YEEIK LD
Wit —F THLVNER AT - BETFEEES, ®ERT -7 —BRC X SRALTEE
WalL T b,

— 103 —



JAERI-M 8479

POSHIF

(1) =&HEHEAD
FEfn46 4 12 5 17 8

(2] ®FZE, K&, & .
By 256 HEED 5322

(3) %4 b
Z I OBE)
4] B fik :

B gy~ a B 52T, vHAELGSx OB L EEDOEM be~ba 2SR T 5,
FIE— £ (@) (k=0, 1, , n) OiE. £ (x)=k 1 by«
(5) MOHUHAE &XUSIHOPHE
CALL POSHIF (N1, A, X, B)

N1 e n+ 1

A e FZ¥e~2 v All)=ae, , A(N1) =an
X e HE

B P FZE~7 b

BSIA(N 1), B(N1)
6] fEALORE

(7) @, BLUSEM

[81 IEER, TENERUBE
142 w . 10 /t— 3 msec Single Precision (7 47)
(11} =5 —DOH0NE, BLUA vE-Y

(12) & &
FORTRAN
(13] co7a77 A LRUHTL—-F Vv

(14)  BOEE
VmReTRT G A
(15)  #RFEHRER
(1) Date of registration
Dec., 17, 1971
(2) Registrant
Reactor System Lab., Shuji Inoue (5322)
(3) Title

Coefficients of Polynomial

— 104 —
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{4) Keywords
Displacement of polynomial, Coefficient vector, Differential,
Derivative, Polynomial

{5) Comment
For given coefficients of a polynomial P(x), POSHIF calculates new
coeificients of the polynomial P(x+d)}, where d is also a given
displacement. POSHIF is useful for calculations of differential

quotients of the polynomial.

ROOTP
(1) ZBHEPHFAH
BA4TES8HA3LH
(2} =, K&, EE
tEv vy — HEFEHRET 5368

(3) #4 b
=R A RAORRE
(4] # #E
BAIRSTOWHCLBER

(5) MWUHLAE BLUSIHOHNE
CALL ROOTP (A, M, EPS, RP, CP, ILL)
A ANZEAORE (SERE» L), EHEF, AN
M AJIETERORK 1, B AJL
EPS : B|ZEHHE (10°BE LT LV), E AL
RP : #HBEEROKY, EHEF, B,
CP : BIROEY (EZBOBEAIX0), EHEN, H7.
(0 E®
1 B¥
(31%DEMkIZI FACOM SSL @ BAIR1S £FRIL)
(6) HEOHE

ILL

(7) B, BRUBEXM
AREES SRABAERAOEZEIRERD /OO w7 74 JAERI — memo
(251 — 4466 (ACM ALGORITHM 30 &9)

(8) GEER
906 &

(9] GrREER]
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(112

(12)

(13]

(14]

(15]

(1)

2
(3)
@)

(5}
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WoOR

5=+ Ay — VONES LURE
& : RETURN

=h
=]

=

FORTRAN
BV —F 4

NEDRE & #EH
VA
B HIEH
Date of registration
Aug. 31, 1972
Registrant
Computing Center, Misako Ishikuro (5368)
Title
Solution of High Order Algebraic Equation
Keywords
Algebraic equation, High order, Modified Bairstow's method
Comment
ROOTP uses a modified Bairstow method to find roots of a polynomial

of real coefficients.

MROOT

(1)

(2]

(33

(4]

(5]

B EEAH

A48 45 H 16 H

MR=E, K, £

HEx vy - LRBFEET 5368

A

S R R DR

B g

ERAEHEROE EREERITRD 5,

FEODVH L F i, B XU IEoOEEA

CALL MROOT (A, M, R1, M1, N1, R2, M2, N2)
A AHEEROBREESKREDL L ANS, REAES), AJ.
M AHBEAEROERE 1, BE, AJl

R 1 : B, EHRES, HA.

‘M1 EZHOLEE (R1CxEd3), BHURY, &,
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(6]

(7]

(8]
(9)
(10)

(11)

C12)

£13)

(14]

(15)

(1)

(2)

(3)

(4)
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N1 :SEROH, BEES, Hih.

R 2 AR, EEEEH (EROB < 2), Hi,
HrkBHORBOEREERIL, TAThR2(2k—1), R2(2k) EA%,

M2 BROZEE, BHEEERT, B

N 2 BROK, BEHUET, /.

fEH LOESE

HEXORE=20

R, BLUBEHE

ARELET BRAHAEL0LZERERD Z/H0BE HRLE Vol. 13, Nl
# BRRHEAFERAOEZEEEARDE-HO T 7 4 JAERI — memo

(2B} — 4465 ‘

WREs

1,250 &

A B

=3
EZEREF O LOEMOBEL DT AMITI 0,
IS5 —DHE, BIUAvtE—Y
AvtE-—Y2 PODIVS LD -
” 3 ” ”
” 4 BAIRIS ”
. & . STOP

alfl

FORTRAN
LD7Fas s apLROHFV—F /&
FACOM S.S.L.®DPODIVS, BAIR1IS %{EH,
AHRDER

Y—AReTUOTFL

BFERIER

Date of registration

May 16, 1973
Registrant

Computing Center, Misako Ishikuro (5368)
Title

Efficient Method for Solving the High Order Algebraic Equation with
Multiple Roots
Keywords

High order, Algebraic equation, Efficient, Multiple roots
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(5) Comment
MROOTS uses the Bairstow method to find multiple roots of a

polynomial with real coefficients.

MUACHM, MUBCHM
(1) =BHFAAD
mMs2EN ALAE
(2] BRAE
By TEsg #EsERE 5517
(3) # &
LIEAOH
(4] ®B &
‘Chambers D7 I ) 2 220 At Muller kit & 0, FEAOTNTOHRE KD
Bo
(5) MEUHLAE
EREEAHA CALL MUACHM (A, N, RR, RI, N1)
fEREREEAEA CALL MUBCHM (AR, Al, N, RR, RI, NI)
A E2EAORNK EXKE»D), SEEERAEMA (N1), A,
AR  BMOEES (SRELS), SHEEEMESAR (N1), A,
Al EHOENT GERENS), SRERBEES AL (N1), Adl.
N HZEROR B, A
RR BOEHS. SHEEKTESIRR (N), .
RI :fROBHE, SHEEEMESRI (N), H,
N1 :N+1, 88, Af,
(6) EEALoAE
3EH, 3 -oOIERRLOHEICRAENS,
(7) M B
2 S>OBDIEE &, Fhhdregula falsi #ick - fomdD 3 Hi%#5 2RO Lagrange
ERAEH VD,
D SELE " SRARAEROMERE 0/ 5 47 JAERI -M 7335 (1977)
® L1.G.Chambers : Math.Comp., 25, 305 (1971)
3 J.D.Lawrence : " Polynomial Root Finder; CIC Report C 2.2 — Q01
(1966 )
(8] sfEAE
800 &
(9] &HHBEAI
20 XKEHEATT5 3 ¥ (JAERI —M 7335 28)
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(11]

(12)
(13)
(14}

sy

(1
(2)
(3)

(4)

(5)
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BooE

8 K7, AR O SR & BB DR OR LS 10720 LU F,
WlddrTs—cAyt—3

“ NOT CONVERGED RQOT EHE B

C OEBER & BRI E b - 1A 100 AR L T HITE L1Ed - 720 §7,
SEOBE

FORTRAN

FHT v ) Z

#AA LM% — DSQRT, DARBS

B FREE & &G |

SZeAY

BEAEH

Date of regiétration
Nov. 1, 1977
Registrant
Division of Reactor Engineering, Takumi Asaoka (5517)
Title
Roots of Polynomial with Real Coefficients by Modified Muller's Method
Keywords
MUACHM: Polynomial, Root, Chamber's algorithm, Muller's method,
Real coefficient, Double precision
MUBCHM: Polynomial, Root, Chamber's algorithm, Muller's methad,
Complex coefficient, Double precision
Comment
MUACHM finds roots of a polynomial with real coefficients. MUBCHM
finds roots of a polynomial with complex coefficients. Both sub-
routines uses Muller's method with Chamber's algorithm and their
precisiong are double,
References: (1) T. Asaoka; JAERT-M 7335 (1977), (2° Chamber; Math.
Comp., 25, 305 (197), (3} J.D. Lawrence; '"Polynomial Root Finder",
CIC report C2.2-001 (1966).

MULLRA, MULLRB

(1l

(2}

AR H
Bfs2EILALH

BikE

RAFELFEE BRERE 5517
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(33

(4)

(5]

(6]

£7)

(8

(9]

(10)

(11)

(12]

(13)

(14)

(15]

JAERI-M 8479

&= &
ZIHAX DI
B8

2 ¥ ® Lagrange BHERic & 2 FEARE B0/ Muller #ic kD, 2HADT~TD
BERD B,

WEUH LR

EREE R CALL MULLRA (A, N, RR, RI, NI)

(RN TIRE A CALL MULLRB (AR, Al, N, RR, RI, NI1)

A EBEAOEE BRE,D), EEEEHEESA (N, A

AR  BEOEHE (SWIEP ), SHEFHEN AR (N1), Al

Al BEOEBEKE (SKREDS), SHEEEAET AL (N1), AL

RR HOEHE, SREEHEBETIRR (N, HH,.

RI : HROEHSE, ERHEEREEIIRL (N), R,

NI N+1, B Af.

R ELoREER

3ER, 3 oOEEREEOHEICEAES,

R A

Muller i & %,

@ J.D.Lawrence :“ Polynomial Root Finder; CIC Report C 2.2 — 001

(1966 ) ,
@ HEEE Y ERRKAEAOK@EEL 7 e/ 5 40 JAERI -M 7335 (1977)
SR
790 3
FHELR R
20 REBEATSE0 3 YF (JAERI —M 7335 D
W OE

8 47, XIZBABUEDEEE & EEIROBAHMEDTIA 107 LT,
HEdTAITT— s Avk—¥

“ NOT CONVERGED ROOT F#HH BHER
COEMER & EHERE S - 1A 100 BIKE LTS, RLEH -, itllo
EEOEH

FORTRAN

FRY VG

M A3AHBEE — DSQRT, DABS

NBHOOTERE & Hpl

Foe Nt

BE AR
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(1) Date of registration
Nov. 1, 1977
E (2) Registrant
Division of Reactor Engineering, Takumi Asaoka (5517)
(3) Title
Roots of Polynomial with Real Coefficients
(4} Keywords
MULLRA: Polynomial, Root, Muller's method, Real coefficient,
Double precision
MULLRB: Polynomial, Root, Muller's method, Complex coefficient,
Double precision
(3) Comment
MULLRA finds all roots of a polynomial with real coefficients.

Muller's method and the Lagrange's interpolation formula are used.
MULLRB is same as the MULLRA except that its coefficients are
complex values. These subroutines are not recommendable for
pelynomials with triple roots or for polynomials of which adjacent
three roots lie in a very narrow range. The precisions are double.

References: (:) J.D. Lawrence; "Polynomial Reot Finder", CIC'Report

£2.2-001 (1966), (é) T. Asaoka; "Computer Porgrams for Nonlinear
Algebraic Equations", JAERI-M 7335 (1977).

PAOTAD, PAOSAD (PAO7BD, PAO6BD ; PAOICD, PAO6CD)
(1) EREHAQH
BfG2EIIALH

(2) #8AE
RFFLET BfsiE 6517
(3) ® &
ZIHADHR L, HORERR
(4) # #E

Newton ZEDOZEE TH 5 Madsen AT ) R AILL D, ETARDTNTORERD, £
NoRDSNEBOBERA% Rouch'e DFEBICESZEHT 3,
(5] ®EUHLAE

BRI HARMA
BERERR CALL PAO7AD (A, N, R, E, W, S, NI, LW)
ok CALL PAO7BD (A, N, R, W, NI)

REMAD A CALL PAO0ICD (A, N, Nl, R, E, W, F, IG, CR)

— 111 —



JAERI-M 8479

EREERREA
MEBRERBR CALL PAOSAD (A, N, R, E, W, S, NI, LW)
D H CALL PAOSBD (A, N, R, W, NI1)

mEmAQL  CALL PAOSCD (A, N, N1, R, E, W, F, IG, CR)
A BIEXOEH (ERIEN»S), PAOT O L TRAEREZEHRA T RKuislA (N
1), PAOB IS L TR 2IRTCEFIAC2, N1)T, EEH, EEErLLTH
A(L, j), AC2, §). ATl
N BFEAROKRE. BH Al
R R, [RSEEEON 2 mTRFIR (2, N) T, EEH, EEHSThTNR (1,
i), R(2,')), PAOTCD, PAO6CD TIRAM, Zhlis TR,
B ANELTREEXOFRHOBARA GIERORES TERITLXITER0),
M & LT o NBICHOBZERA, BREEMESE (N1
W {CREESIMEEF], PAOTAD THW(LW), PAOBAD TIXW(2, LW),PA
07BD. PAOQ7CD TRW (N1), PA0SBD, PA0SCD THHW (2, N1J,
= A
§ - HEEENHMEFTPAOTAD TIHS(2, LW), PAOBAD TES(4, LW),
VE I TW L Slic T& 5,
N1 :N+1, 8%, AJl _
LW M A AT, PAOTAD Tl (3 *N./2+2) Blk, PA0SAD TH’ (5 *N
Sa+2) Bl
F o BUSEHEHAEY  pONL), fEEGHE
IG : HEEEHEES 16 (N), {REHEE,
CR : BURBEFEHMES] CR(N), fE¥EfAE,
(6] {MHLOEE
PAOTCD , PAO0BCD THEOREM 100 EE Licii s &3, BEVELITE
bL, IROBIKT BHBFICE S,
(7] M B
Newton REEEOINEERICA 3£ T, £hOLHERAVS Madsen 74T ) 2 41T &
DARERD, TN 5DEORERRE Rouch'e OEBRESV TV A,
@ K.Madsen, J.K.Reid :* Fortran Subroutines for Finding Polynomial
Zeros! AERE —R . 7986 (1975)
@ HFER " SRREAREAOEERE 7 75 40 JAERI -M 7335 (1977)
(8] ifEwg&
BOFEOADE & 1430 38, BERROADE X 84058, £&T 2580 &,
(91 FERM
20 REEXDOBOHED 40 3 U, BOBEREOHEM 25 1 VH (JAERI -M
7335 )
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(10 ¥ &
16 #7, Xi3 BT EY, FHAOEEBIEOHSED 3 N < 107 2 (#asx i
RN TOBESIEOADEREDA —5) 2T,
(11] AT 5L — A e
[y Lo
(12) EFEOEH
FORTRAN
(13) {Hz=r Y%
PA07AD PAQ7BD PAO7 DD
L L

PAQ7CD PAQO7ED
PA0BAD TPAOSBD ‘-[PAOS DD
PA0GCD PAGSED

PAOTBD, PAO6BD ~ D& A3A 4B
DABS, SQRT, ALOG, FLOAT
PAOTCD, PAOBCD ~D#i &A% BIEK
(DABS), CABS, ABS, CMPLX, FLOAT, IFIX
(14) ABOEE & HH
EEE /N

(15)  #mEAHEH

(1) Date of registration
Nov. 1, 1977
(2) Registrant
Division of Reactor Engineering, Takumi Asaoka (5517)
{3) Title
Roots of Polynomial and Estimation of Those Errors
(4) Keywords
Common keywords: Polynomial, Rouche's theorem, Madsen's algorithm,
Double precision
PAQO7AD: Root, Bounds of error, Real coefficient
PAOQ7BD: TRoot, Real coefficient
PAQ7CD: Bound's of error, Real coefficient
PAQOGAD: Root, Bounds of error, Complex coefficient
PAQGBD: Root, Complex coefficient
PAQ6CD: Bounds of error, Complex ccefficient
(5) Comment
PAO7AD finds roots and calculates its error bounds of a polynomial

with real coefficients. PAQ7BD is only for roots finding and PAO7CD
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is only for calculation of error bounds. PAQ6AD, PAOGBD and PAQGKCD

are same as the above subroutines except that the coefficients of

polynomial are complex.

The subroutines finds all roots of a polynomial by Madsen's algorithm

and calculates the error bounds using Rouche's theorem.

References; (1) K. Madsen, J.K. Reid: "Fortran Subroutines for
Finding Polynomial Zeros', AERE-R 7986 (1975). (2) T. Asaoka: "Computer
Programs for Nonlinear Algebraic Equations”, JAERI-M 7335 (1977).

PROJA

(1]

(2]

(3)

(4)

(5]

TehEEH Y
REf0SIAE 12 A 200

RE, K&, &S

BT 276 BEEREE—ER 5361

A4 kv

FERRIE ST R

# e

nZHx =(x,, , Xn) KBS ZEARARX=( (x)hH X)) =0 24/ F

mx* AR DL, coLE, x*icldETH { 3¢} 2 EOHERBHEBRDICEVTC, FO
rary v REANTHD | Fix) || BEELEKT TR VA AN R A

DL —F > NONLES URBEHSBEARDLOLOEHE I oFO2HEL T A

HECIRIGHER) THD, nJ207T, oY ar7ryEARnC I -Th 5148,
PROJA BEFEXR TOMEE T EIRIZNL, Yar7r@a-—+F-MBEZILALSLH
’D—CL\50

RRONH U, B K OIS DT
CALL PROJA (NDIM, NCOL, A, B, F, JFX, X, NMAX)
FH D 7 HOMRE BT TIEREMR (7)) TH Y, CALL FBAIIKEEANLLEH

{, PROJAOHOREAD XHic kW F—2%5585% 5, BEORSIBENMAX 32—+ —
MEDLEFOAZXERTHETHY, CALLTAFRRALTERZ S (A,
FhZhORGBOBPEFOKRZ SR FRILL 5,

BHEE NDIM (NMAX), NCOL (NMAX, NMAX), NMAX
EHE A (NMAX, NMAX), B (NMAX), F (NMAX), JFX (NMAX,
NMAX), X (NMAX)
BL, NMAX =2n (ni3@ETHEAORITE) 95T &,

© AAIH-F

1) r1#HBoa—F (315)
a) ®Ro¥n (=1)
b) REOHK EHLEWEEDITO) T (=1)
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¢) l1EoHECRTITS>HEOESE | (15]=5n7T, KEKLoTEE)
2 2#%Bor—F (F10.5)
PORHEOHE  EPS=0.
3 3WBE®DA—F (8F 10.5)
sz b AOEEEx® (nfd - B0EFREKROL -, UTER
4) BEHECETEF—% (Dc) BE)
a) %jeEoHNEDOTLEM ORI n; (L5
b) il OHEOHIERICRT SHM Cij1, C s Cin ; 2EE (W) a)DiK
TOIG AT 161562

BF, @oa), b) (1) o) OREORIKICDET. COEE, T n =0T
Cu,  Crpiy Ml ~nEbh B TESOIEET 5L DT 5,
Q& A
(1) REC LI xk, F(xk) H7) v rahdidh, RREPX, Flihsh s,
(9) FFEOETHREATTRSIENS SV, FREOREE IV TEHETE 5,
(61 HHLOFE
2R oy Tr—F yEABELBTFRIET OO,
(1) SUBROUTINE PFUNC (X, F, N)

X EEEES (NMAX ), NMAX @EHTEZ 5.

F : ” (NMAX ), NMAX BEHTE A 5,

N 858, WocHnicHY Y 5,

T X3) #ZHx; 5P IRBEKL (xy, s Xp)EEDTLDIC
| TaHT L,
{2) SUBROUTINE JCBN (JFX, X, N)

JEX . EXREEH (NMAX, NMAX ), NMAXZEH, (XENBFEODEELD)
¢ Cir JFX U,j)ﬁ#ﬂE?VQﬁﬁmﬁEH(%%T)%%b?&ﬁ
it s &,

(7) MR BLUBEE
FEKTOFEE
BE L . Georg, D.D., Keller, R.F. ; IS—M—16 (CONF — 740511 —4)
(8) iEERE
831 i&
(9) GtERE
x}+xE~4=
xf-x5=0,
[=4, J=1, EPS=10E-5, x°=(2, 3)
OFT 0L BET
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{10} ¥4 -3
tofT etk
(1) =5 -ORE, BLEA »e—Y
A QNGULAR SET OF EQUATIONS WAS GENERATED ¥ a7 Y#i—
KB ETS =120 '
RETURN 9 %,
(12) = &
FORTRAN
(13) o7 as5apoBUHTV—F V5
BEEDSSL GUEL1S
MASHHEE SQRT
(14)  AROEE
o B
(15)  #EAFR
(1) Date of registration
Dec. 20, 1976
(2} Registrant
Reactor System Lab., Toichiro Fujimura (5361)
(3) Title
Projection Method for Solving Nonlinear, Simultaneous Equations
{4) Yeywords
Nonlinear, Simultaneous equation, Arbitary dimension, Projection
method, Jacobian, Card input
(5) Comment

PROJA solves the system of nonlinear equations. The algorithm is
based on the projection of arbitrary dimension. There is no

restriction on the number of unknowns, but the Jacobian must be

given by the user.
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PROJB, PROJBD

(1)
(2]
(33

(4]

BREPHEEAD
WEf1 624 12 B 6580
- BFRE, KA, B
ETH 27 4o BRFEH—R 5361
FA b

FEr HEX (EERTOHER)
B e

n OER X=(x1, , Xo) CEE AT AHEARX=((x), - f[E)=0%AT

R XM ARDE, cOLE, xTRINHETLH xk} 2aOERBAEKDICENT, F

OF¥ 27 yBERTHD || FIx | SEECEERTOTEOEOT R0, BFOL-—F »
NONLES i BHEMORAD bDm A 1 0T DHEE LT (LRTHER)

CTHD, 152120 ThovabE 7 vid5 2 T, PROIB ZERRTORREET,

(5]

niCEREE a7 vyRa—F-BE5L 5L ICHE T 5,

CoN—F vEF -5 AN TEZ 530, BATY v ERRTE 5L AP PROJA
ERILB,

BECSH LM, & & U I o

CALL PROJB (N, NSTP, NSS, NDIM, NCOL, ACC, X, A, B, F, FJX,
NMAX, IOP, IER)

N Wotin, BHEA, Adi. N=1,

NSTP nflHOEOREE—EOITH>TLE 144705 hEE, BEHLEBWES
OFTTIO 4 7 ¥t (k ORAME . BER, AJl. NSTP =1,

NSS 1 DD 4 2 vOHRTIT S SO, BHE, AF. 1=NSS=n,

NDIM 12044 2 oD TITH EREOHAEMOUIT (£ OMIERICET 5
WO, 1 RTBEESI NDIM(NMAX ), AJls | =NDIM{il<n,
"3 NDIMii) =n &7 %,

NCOL  120%4 7 i TITHIBIHEOHNERICE T 5MEIEE. 2 RotBEH
BEH| NCOL(NMAX, NMAX), Af. 1=NCOL (i, j) =n.
zzi, NCOL (i, j) (1<j<NDIMi), 1=i=NSS)RMlI~n%k
bNEET L &,

ACC I M OFSE, EHB, AM. ACC>0,45292ACC=10E—-5<{5L
iwd B, ACC > [ RO xK) || THEREZHET %o

X VIE A2 AND L, x X ORBELBE SN S 1 ROTEREMAS X
(NMAX ), A7

A AR, 2T EBEY] A(NMAX, NMAX), H7.

B PEEARIR, 1 RTERBES B(NMAX), 7.

F RAEUE F( x*) %M 5. | RTEHAES F(NMAX), H7I

FJX vaETy (8f,/0%) (X=x¥ Z&NT L, 2RTEHBES] FJX
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(NMAX, NMAX), tH/7.
NMAX EHoOAZELZEDLHE. BHEE, AJ, NMAX =1,
1I0P 71 v b OBIR, BER, AS, 0XIOP=<1, I0P =0D&&iFx 7 —*
Ayt — Y HHELA, IOP =1 ®& & NDIM, NCOL, % F( x%),
i F( Ml &7y v bdB,
IER HEORTRESRT. BRE, B/, NSSXIERZNSS, Rk#47
ATHEYT —KABEROENNS B E» -7 EEFIER=—k, fIH1D ¥
47 VEcEL-E %, IER=0, Bk44 7V TIRELIEE, IER =k
ETEB,
(6] MHHLOEE
@ 2-¥R2O0¥ T —FrEARLTTNERSEL,
(i) SUBROUTINE PFUNC (X, F, N)
X EMART X (NMAX ). NMAX REHTHZ %o
F EHAEH F(NMAX ). NMAX BEHTE X 5.
N SR, pOoTEICEY T 5,
iz, Xij)EEHx &t5E%, FURRKEM §i (xy, , Xn)&x&EDT L
AT L &,
(i) SUBROUTINE JCBN (FJX, X, N _
FJX  HEMEY FJX (NMAX, NMAX ), NMAX REBTEZ %
zzic, XENWREERLETHY, FIX3G, j) RvaeT7y0EE (0t
0x;) EbT LT HT L,
@ (RSO PROJBD ARV 5L &, MO I HELTHERERRAIL I L,
(7) R, BLUBER
FEEXRTOHEE
Georg, D.D., Keller, R.F. : 1S —M— 16 (CONF — 740511 —4) 1974
(8] HfEEE
1422 3 (PROJBD @& & 1578 38, LITE#ER
(9] FERHR

xi+xf—4=0

{

xt—-x3=0
NSTP =4, NSS=1, ACC=10E—5,x°=(2, 3) OFITO0T8H (0.079%)
LIFe
(10) ¥ &

ACC & NSTP itk 243, LoBTETH (9l
(11] TS5 — Ay t—VORBHLITUNE
.* A SINGULAR SET OF EQUATIONS WAS GENERATED”
th iR BT R AR D £ | 1id - 2o RETURN 9%,
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(12) & &
FORTRAN
(13) fTRrv—F %
A —HFOi—F PFUNC, JCBN
BEE D JSSL GUEL1S (GUEL1D)
FHIA A — F SQRT (DSQRT)
(14)  2ABHOEE L&
o B
(15) HFkAlEH
(1) Date of registration
Dec. 5, 1977
(2) Registrant
Reactor System Lab., Toichiro Fujimura (5361)
(3) Title .
Projection Method for Solving Nonlinear, Simultaneous Equations
(4) Keywords
PROJB: Nonlinear, Simultaneous equation, Arbitary dimension,
' Projection method, Jacobian, Single precision, Optional
ocutput
PROJBD: HNonlinear, Simultaneous equation, Arbitary dimension,
Projection methed, Jaccobian, Double precision, Optional
output
(5) Comment
PROJB is a medified version of PROJA which solves the system of

nonlinear equations. In the PROJB, the input data is given through

arguments and the output print is optional.

NSO1A
(1) BHEHEFEHRHD
BHfI534E5 B 29 H
(2) @, K&, E&F
FFHT2E HMaER 5517
(33 #4bw
BT IR SR D M
(4) ® 6§
HEH - ZEHOETAERRX fk(x1, Xz, s Xn)=0, k=1, 2, = , m, O
1 DOBERD S, (i3 EERT 1 A% & TRUESHLE, MAEESR 548
AR
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(53 WRUHUAEE, &LUsIROREA
CALL NSO01A (N, X, F, AJINV, DSTEP, DMAX, ACC, MAXFUN,

IPRINT, W)
N  HEAOHn, B, AT
X BROHEBRURDONIHE, x1, X2, . Xn, FEERRHX(ND,
ATTRCGHT,

DSTEP : BAR{ED S 1 S OEUELARD L odicfbh s, §XTOEHITHE
ALt hEnaATy 7, EH AT
DMAX HOHMEEIEHEOBDa—2 Y v FERTOHERRET, JSRETO
BOBMED FRELTRVON D, EE, AT
ACC :gﬁm%ﬁi%ﬂ%%ﬁ%ﬁ,kﬁo
MAXFUN : fx, k= 1~n O &K LR, %, Al
IPRINT 70 ¥ HAO0%E, B8, A
=0, TF7— v X ut—IDH,
=1, fx, k=1 ~n0itEER, (x, f), k=1~n, b,

F fi, k=1~nDrphOEEME, KRS FN), Hl.

AJINV ¥ o7 vOFTFHOsOFEEHER, EEBES AJINV(N,N), Hi
o _

W cn(2n+5)DRXXO 1 RTERETOMEEERT, iTHE IRICRY

onticr a7y OEMsEAEIH S,
(6] f{HHEDER
BI#E 4 SUBROUTINE CALFUN (N, X, F) TE&RLOBFHELE LAV, N,
X, Fig (5) AT, Flkiicis(x, xz, , Xn) OEESZ B,
(7) M BLUBEXH
| Newtonik: BEM THAHRELRET 7Y XAk B,
@ M.J.D.Powell :* A FORTRAN Subroutine for Solving Systems of
Non — Linear Algebraic Equations; AERE —R. 5947 (1968)

@ sl ¢ BVIEREARAORMRE a7 7 4 JAERI M 7552 (1978)
(8) IRAER
3546 &
(9] HEHM
B L AN A - I EET B8, 2 BT HEATI0~250 3 VB ( (7] OXEE
2/),
(10 ¥ =
MEEEA NS A —sgkd ( (7). 008B).
1] AT AxIF—+Aut—Y, BIUTI7—NE
»* ERROR RETURN FROM NS01A BECAUSE NT CALLS OF
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CALFUN FAILED TO IMPROVE THE RESIDUALS, NT=N+ 4 [H®DX
BTHHRB LML -7/o RETURN,

«* ERROR RETURN FROM NS01A BECAUSE FiX! FAILED TO
DECREASE USING A NEW JACOBIAN; vabt 7 yE2@EFELAM, (N
+4) BORET HMKIEIC K ENE,>Fc RETURN,

. * ERROR RETURN FROM NS0iA BECAUSE THERE HAVE BEEN
MAXFUN CALLS OF CALFUN; ( (5] ® MAXFUN £). RETURN .,

.* ERROR RETURN FROM NS01A BECAUSE A NEARBY
STATIONARY POINT OF F (X) IS PREDICTED. B OAELA/ N E <
7, [(5) ®DMAX Ly @< k@<, RETURN .

+* STOP BY MINV2S DUE TO ILL = *x*x=] (FACOM FORTRAN
SSL{#EHF5IHSBHR), STOP,

(12) & in
FORTRAN
(13) fEHzv VA
RO SSL e MINV2S
M AALBEE oo AMAX1, AMIN1, ABS, SQRT
(14)  /ARDRRE L
v /N
(15)  HRFAMEH
(1) Date of registration
May 29, 1978
{2) Registrant
Division of Reactor Engineering, Takumi Asaoka (5517)
(3) Title
Modified Newton's Method (1) for Solving Nonlinear, Simultaneous
Equations

(4) Keywords
Nonlinear, Simultaneous equations, Modified Newton's method,

Iteration argorithm, Single precision

(5) Comment
NS01A finds a solution of a system of nonlinear simultaneous

equations. The equations are assumed to be real valued with real

variables. Each equation must have a derivative of first order

but it is not necessary to give the differential form in the

computation.
References; ‘1) M.J.D., Powell: "A FORTRAN Subroutine for Solving
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Systems of nonlinear algebraic equations', AERE~-R. 5947 (1968).

@ T. Asacka: "Computer Programs for Solving Systems of Nonlinear

Equations", JAERI-M 7552 (1978).

NS03A
(1) BEHAR

H

Mf0 5345 H 29 H

[2) mR&, K%, &6

B T2 #Risii 5517

(3) #4 b
ISR AERORE
(4] ® #

EZERr « EEMOBMTAELIX) =rx)I+ A 3=00 1 208%, Fitrix)jora
7 U RUTFHABRERICHE L TRD 2, Yabe7 vy OMaEIGATEE0L, 5AW

CTHE

(53 SUHUAE ®IU5IKOHRH
CALL NS03A (QUNC, M, N, X, SAC, STPMIN, MAXFUN, IPRINT,
W, IW, IRN, IP, A, IRNA, IPA, HMAX)
DAy -, EREEEEE
. HEAOH, B, A,
. EHOH, BH, AL
. BOWEERUKD SN Ex, SEEEZEHESN XN) , AHRk

QUNC
M

N

X

SAC

STPMIN

MAXFUN
IPRINT

Iw

IRN, IP

UHi A,

v & fLEsRT 2IRLIENEE, SREER, AJ1 (SAC=004L30

DT CHIES 3 )0

C X ICERT 2GR, SEERER, AN (Jox < |x X

WM THEHELTOWADTSTPMIN=0&, LTI,

. rixAERT S I v—F v FUNC 205 LRI, #5, AT
;U v bHAORIE, BE AT

*

>0,
<0,

-T—'}"_')( ‘V'lz—"/“@ac
| IPRINT | OREDPEHRES H ),
i | IPRINT | 5O &BBHES &b T,

D OKE X IWORREEEAET OERME, .

{ (SM+N)+MA 0D :Z)+(rX)OYaET vD0THWE
FEHO+(N+1) (HMAX ()0 E&x]+6(N+1) } @ 2#FHL
DK, Al

- X)DY AT vOEOEAEZ ZBEHETIOA. 0 TROKS %,

X1 i kK B, &UCXZECJ:ZQ%@&K’\:f:&_%’ IPRKAxy 2L B
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MoORMNOME, RNJIBJEFHOn O 2RbTLI TS, B
> CIPOESORESE (N+1) T, IP(N+ 1) - 180T
WaroBKE54, CHUHNIRN DESIOAE S -TWA,
A CADOTHVER 2 %, k=100hslHICANS, EREEK
1 ZocEs, Adle
IRNA, [PA : ADOHBOFELIRN, IP LEKICEAS (A=0DE & IPAD=0
EF3), BEAE L &KoukH, A
HMAX (1) Dorix)D¥ t? YO A FUNC v—F YICE&RTLHEE0, T95
THINEESIKIZHBEOBOERD AT » 7O LR, K&E&E 20
fENE R ALY, A,
(6] {HHEDAE
B A SUBROUTINE FUNC(N, X, F, M, D) TE&RLETNEFESEN,
ZZTN, X, M3 (5] LEKT, REIMOESKREERHEINFICErx)1 2525,
HMAX (1}= 0 ORI, 0 TRV 0r, /O x «DEEEHBEEHN 1 RaiFDIcG A
%, OPTION X & LTB=CLR #{#i» T 3,
(7) ##EE, BLUBEXR
Newton @ EHZaB FEAHBELAKE7 v T ) X s 280, BIELLRE, BiT7]
Ay 1 RAREABE L -F  MAITAIRK DR,
@O J.K.Reid :“ FORTRAN Subroutines for the Solution of Sparse
Systems of Non — Linear Equations; AERE —R 7293 (1972}
@ HRHEER, M (R ¢ JSSL (BEEHR - BRI - F v e 54T 50 ) 7
=27 JAERI —M 7102, p. 24 (1977)
@ PEER BUESRHARAOKRERE DS L) JAERI -M 7552 (1978)
(8) EEEE
7498 &
(9) FHEEER
FIEEE AS/89 A =5 iCRIES A, 2 T U AEAT20~500 3 V8 ( (7] OXEG
BH),
(10) ¥ =
L ATt A —5ick b, ((T)] D@EE)
(11) HETHLI—+ A v —VBLFLTT—0E
-“ ERROR RETURN FROM NS03 BECAUSE THAN MAXFUN
CALLS OF FUNC NEEDED; ( (5} @ MAXFUN ZH#), RETURN,
-“ ERROR RETURN FROM NS03 BECAUSE WORKSPACE W IS
TOO SMALL; [(5) O IWD{H#/N&Ed &2, RETURN
MA1TAZDWTER (7] OXEBO%EEH,
(12) 5 &
FORTRAN
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(13} @Rz +UH

MRy —=F v o NS03C, TD02A, MCO09A, MCO02AS, NSO03D, NSO3E,
NS03G

PEfFD JSSL e MA1TA, KBIDAS

M AIAHBRE DABS, DSQRT, DMAX1, DMIN1

z O fy e BLOCK DATA &Y

BLOCK DATA TizLIF® 3 5% COMMON fDEHOBEEATTET S,

COMMON /TD02D UMIN, UAIM, UMAX, EPS, EPS1, LP, ADJUST

COMMON “NS03B ~RHO, SIG, HFAC, FAIM, LL

COMMON “MA17D . LM

C T TADJUSTIRSHEM T. TRUE. 2 AN, LP, LL, LMEBKYET, ¢~NTIKHY
TN DRHDOBECEER 5, T OMOERT I NTHEREELR T, UMIN,
UAIM, UMAX, EPS, EPS1ici3ZAZN 10, 100, 1000, 1x 107, 1x104
%, RHO, SIG, HFAC, FAIMiCi3Z#h#h 025, 075, 1x10°, 025 %525,

(14)  SBEOEE & HH

RN

(15}  #FEAEHR

(1) Date of registration
May 29, 1978
(2)7 Registrant
Division of Reactor Engineering, Takumi Asaoka (5517)
(3) Title
Modified Newton's Method (2) for Solving Nonlinear, Simultaneous
Equations

(4) Keywords

Nonlinear, Simultaneous equations, Jacobian, Linearization, Sparse

matrix, Modified Newton's method, Double precision
(5) Comment

NSO3A finds a solution of a system of nonlinear simultaneous

equations. The system is of the from f(X) = r(x) + Ax = 0, where

f(x) is a real valued function with real variables. Differential

forms of elements for r's Jacobian may or may not be given.

References; (1) J.K. Reid: "FORTRAN Subroutines for the Solution of
Sparse Systems of Nonlinear Equations', AERE-R 7293 (1972). @ T.
Fujimura et al. (Eds.): "Manual on JSSL (JAERI Scientific Subroutine
Library)", JAERI-M 7102, pp.24 (1977). 3} T. Asaoka: "Computer
Programs for Solving Systems of Nonlinear Equatioms', JAERI-M 7552
{1978).
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INTECH
(1) HE#HFEFEAL
MF1534E5 H 29 A
(2) R, K%, &5
IRFH T @R =R 5517
(3] &% &
BRI AR OB
(4] #  fE
' EEH - FEMHOE LR« (x1, X2, o , Xn) =0, k=1, 2, - , m,
D1 2OERD S, (LD TR, vaETvyOEAEI I 02521 THY
IER AR A
(5] PFEUHLAE
CALL INTECH (Y, YL, DY, PW, DEL, F!, YD, SAVE, YLSV,
PWORK, N, NY, NL, NSEND)

Y D f CIERBICHA S BRI T3 IR R D S0 7B, EREEEE
AELH Y(NY), AAKRUHA,

NY D YO, BH, A

YL i RERRDABN BRI AER RS SRR, SRR
HEIECLS) YL(NL), AHRUHI.

NL C YL o, B, AT

DY o fk, k=1~n, SEEEKIET DYN, HA,

N : NY +NL, ##%., AJL

PW D O ET YTHIRGE O], FEHRB2KTE S PW(NN), AN
RUH N,

.DEL D 2| i [ ICERYE HINRHEREE, ERERE, A

Ft . PWEDY O, AMEERUESFIN), 5.

YD © YORIE, SREEKBES YD (NY), Hi.

SAVE : Y& YD#R T 5, (SREEEME KA SAVE (2, NY )7,
YLSV @ YL %R b7, EFEEEHEES YLSV(NL), thi,
PWORK : #' 3 —, EREEKIAET] PWORKIN,
NSEND : KEHEOHKO LR, BR, A,
(6] HERALoEE
@ RB¥E4 SUBROUTINE DIFFUN (DY, Y, YL, N, NY, NL) TRE&HLA
FRUER S0, ThoDFI8E, 7T (5] LEKETH 5, _
@ vaE7roMsaEd SUBROUTINE MATSET (PW, Y, YL, N, NY, NL)
TERLBFER OE L, ChDsIb, 3T (5) LEBRTH S,
(7) B, BLUBEHR ‘
EHMAARERICHT A TFRIT - BEFEEZROAER Newton BT L %,
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] H.Roff :" Evaluation of an Integral Technigque for the Solution
of Nonlinear Equations; COO — 1469 — 226 (1973)

@ M AT IEET SRR OHERE T 0 7 4] JAERL — 1552 (1978)

(8)

(9]

AR
3028 Z&
FTHEFRE
BEE L AT/ S5 A — & ICiRIES B8, 2 RomE HRAT8~503 08 ((7) OX

O/,

(10}
(11]
(1z)

(13]

(14)

(15)
(1)

(2)

(3)

(4)

(5)

B
MEA L AS S5 A —7ickBd (7] OD@BH),
WETZTT— - Aye—Y, BIUTT-ME
AN Lo
= IR

[=] [=[=]

FORTRAN
R PUA
ftgv—-F 7 MINV, MATMUL
B&EDOSSL e MINV 2S5
HAAHBEE o DABS, DMIN1, DMAX]
ABADERE & §iH
AR
R H R
Date of registration
May 29, 1978
Registrant
Division of Reactor Engineering, Takumi Asaoka (5517}
Title
Modified Newton's Method (3) for Solving Nonlinear, Simultaneous
Equations
Keywords
Nonlinear, Simultaneous equation, Jacobian, Modified Newton's
method, Predictor corrector method, Double precision
Comment
INTECH finds a solution of a system of nonlinear simultaneous
equations fk(fl, -, xn) = (), where fk's are real valued functions
with real variables. Differential forms of the functions must be
given for the calculation of Jacobian.

References; ‘1) J.H. Roff: "Evaluation of an Integral Technique for
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the Solution of Nonlinear Equations", C00-1469-226 (1973). @ T.

Asaoka: "Computer Programs for Solving Systems of Nonlinear Equations",

JAERI-M 7552 (1978).

NONLIN
(1) =ERHFEAAR
WHFI G345 H 29 H
(2) @@, K&, B
BFE L #AMEE 5517

(3) & @
LTI R O
(4] B B
AT FIEMOBT AR [« (x1, xg, o Xa)=0, K=1, 2, = 0, O

1 >OBERD D, vIET YORNEESAZ BLEIL,
(5) WFRUH LA
CALL NONLIN (N, NUMSIG, MAXIT, IPRINT, X, EPS)
N C FERXOHn <30, B AL
NUMSIG : k» 2#OE0NR, B8 A
MAXIT : REFEO LREE &R ORI ER s ERR, B, A)‘J&Utﬂj}o
IPRINT : 77V v FHAOHE, B, AJ.
=0, TF7—*+ X yt—TVDH,
=1, RESOROMELH.

X C ROMEBRRURD O, xi, X2, . XL EHBEH X(30), A
HEUH .
EPS . RT OB ORE I BT S IR YIERE (EBIC3 EPS 2

NUMSIG o Fhhic Lk 5), EH, Al
(6) MM EOER
B A SUBROUTINE AUXFCN (X, Y, K) TEZELEFAEFELMEL, X3
(5) &FRE7D, (OFEEKOIAF, BERY & LTEAL D, BksOBED LY
KV ZFRILE > T D EL,
(7) M, BIUBEXK
5% o fu % k DB Taylor BEC X DEALL, 201 E0IZTHLIICTER
LiEL, TOBBRARDIcCRAL, FROEELEDESEE Newton gick b,
@ K.M.Brown :* Computer Oriented Algorithms for Solving Systems
of Simultaneous Nonlinear Algebraic Egquations, {G.D.Byrne, C.A.
Hall# :“ Numerical Solution of Systems of Nonlinear Algebraic

Equations] Academic Press) (1973)
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g | @ BMER  SVIFREARAOMIERE S0 75 42 JAERI -M 7552 (1978 )
(8] AR
2872 &
(9) EHEEFHE
; R E AT T A =5 IIRFFT 505, 2 n@ByARATL~133 18 ( (7] OXHE
| L),
(10 &/ B
; REBEE A5 A -2k b ([7) OD@BHE),
E (1) WETBELI— Ay k-UBLUTT —AE
: ~ «* NO CONVERGENCE, MAXIMUM NUMBER OF ITERATIONS USED’
| ( (5] ®MAXIT ), RETURN,
- MODIFIED JACOBIAN IS SINGULAR, TRY A DIFFERENT
INITIAL APPROXIMATION] + 2 E'7 v DEA#RIC - 120 RETURN,
(12) s &

(13) @#FEHz=vMIE
fHgw—F v e BACS
| HAIABBHE ABS, AMAX1, AMINI
! (14)  ABORE & &HH
| S4B

(15) MBRAHERK
(1) Date of registration
May 29, 1978
{2) Registrant

Division of Reactor Engineering, Takumi Asaoka (5517)

(3) Title
Modified Newton's Method (4) for Solving Nonlinear, Simultaneous
Equations

(4) Keywords
Nonlinear, Simultaneous equation, Jacobian, Modified Newton's

method, Taylor expansion, Single precision

(5) Comment
NONLIN finds a solution of systems of nonlinear simultaneous, real-
valued equations with real coefficients. Given equations are
linearized by Taylor's expansion and then the modified Newton's
algorithm is applied to find the solution.

Differential forms of the equations for Jacobian are needless.
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References; 1) K.M. Brown: "Computer Oriented Algorithms for Solving
Systems of Simultaneous Equations', in G.D. Byrne, C.A. Hall, Eds.:
"Numerical Solutions of Systems of Nonlinear Algebraic Equations",
Academic Press (1973). () T. Asaoka: "Computer Programs for Solving
Systems of Nonlinear Equatioms', JAERI-M 7552 (1978).
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(H) % 1

H. 1 7—Y =%

FURIEID -rovveeeeersmerssnsmernnnmsnnesssmmtssseneiair st s e tat s s s sttt b st e 133
23 2 S R R LR R R SRR R LR AR 134
FOURZER et s e s s st 136

H 2 5772%#

FURIED i3 SSL ® COFOD S AM#MoME it oW THIRER T TOT, »HOF — 9 BT
DEXHEHHEHORET, FTREF -7 2 OXERITRAH, HENEMARMICHERET
%o

FOURIZ 2 ONEFRTDEHET — ) 2EB-TH S,

FURIED
(1) HekePFEAH
494 7B 15 6
(2) #H=ER, K&K, EE
BEA BR #F 5208
(3) #4bw
7= 2 #E
(4] Hk (BELEDT
77— - BHABAF -5 »OEERD 5415, SSL @ COFOD & SIFOD 35,
HEHETEZDEVIERDBHD, POFT-IEPBTHOEE, ELIABERDONTG
Ve TNERELTHS,
(5] FRUHUHERTSIROHA

{=¥58 CALL FURIED (F, G, NN, A, ILL)

F o 887 — 5 £ AN 5EEES| Y,

HEEDOBWNN — 1HOF—FBAB, Fa44AryParyiFINNET 5,

G FEEOEHRETZ. KRS F ERULTHLE,

NN: —EfoS8c 1 2MAitbn, 4y 7LOERESZ 5, Bll7 - 55 —H
LB CHEETEt %, CONNRBHEHRM7—7 oK —HKT 5, £/, E
HLEWESRTEEEER, BRIF -2 1 EMAL DO S,

A 7—) BREEBEOT -V FEEBAB, EEAMESE, TOF4 A VY a Vi,
NN L0 b/PNESHOENDEREKT, Chi2+MET 5, 2OEEA1~AM
2 COS 7 — 1) = BEDS, AWM+ 1) ~A(2 *M) Csinffldy bEQ
5,
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ILL : #70—Frhob -t sDRESEy b 3N b, BRAUEHEZ,
ILL=0 | EEBPRBONLEIDEREy a5,
ILL=2 : NN<2D L%, COfPty bENB,

B EOERE

Y TN —F VEREPHTAF - 2 v POEETILL = 0 &0 2E L THERELE

HGLBERH L, $i, K4 Tv—F id SSL O COFOD 5 LU SIFODAEFEALTEH D,
ILL =1%/1330000d 28 k3, LL, ZOX7—Aye—VEHEWEIELT
Hbo '

(7)

(8]

(11]

(12}

(13)

(14)

(15]
(1

(2)

(3

(4)

(5)

FTR
(1]

ik L UBE X

FACOM SSL@=-=-=27

EEER, IFERMRUKE

ifERE  386:E

R SSL &[E U

T —Ayt—Y (HEESNTVEHD)

A Lo
= Y
FORTRAN

Lo7uy s aporiir—F g
FACOM SSL @ COFOD, SIFOD
NBH DR
VoReTas g A
e A
Date of registration
July 15, 1974
Registrant
Radiation Dosimetry Section, Sigeru Kumazawa (5208)
Title |
Fourier Series
Keywords
Fourier series, Observed data, Number of data, Fourier expansion
Comment
FURIED calculates coefficients of Fourier expansion for a given

set of functional values. FURIED calls COFOD and SIFOD subroutines.
of FACOM SSL.

BaxEFEA B
AEfIS0 8 A1 8
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(2]

(3]

(4]

(5)

(6)

(7]

(8)

(11)

(12)

£13)

(14]

&)

[¢]

ﬁ%%’ &g]’
B A 1
A4 b

JAERI-M 8479

ik _
TRlE= 5471

Fast Fourier ‘Transform

B HE

SEMNDE X, @BEOT ) TR TEINBORBHSELDH, Nlog: NTHET,
REUH LR L5 DB

CALL FTR
A FEHE,
Al FEHEW,
B 1 : &,
N o EA,
S EEA,

(A, Al, Bl, N, S

—&7c (1024) BH, Al

—ot (512) EBH), thJ1 (cos &)
—%or (512) fHl, 7 (sinE)
Data ¥ (ZOMETHHL &), Al
—ot (256) EHL, Al

sin(l+ 2z, N), I=1, NJ4—-1D, REN4-1DF-7Twn

Al(m)= 5 Alijcos

Bl (m):,%lA(i)sin

B 1{llicidA
{FHLOEE

W(i—l),(mﬂ, 2, ey 0/ 2)

2Emo D) G, (m=2, 3, e 02

1(n/ 2+1) OESA-TOS,

NiZ 1024 FTO20OMBIRMAETEH, 1024 LOAELTHIERBERECTE S,
WiEE X UBE
EEAEE EE7 - FH (FFT) €20 T H#HOE 14 616 ~ 622
(1973)
R =R 7 — U =& (FFT) (FTAERD (1974
i} O programit, WA GEHEBEOMFHLLOTHS,
TEAR, HERMRUEE
ilEsE 3K &

E‘f‘ﬁﬂ%&ﬁ +
L — Ayl
LAY Lo
E &

FORTRAN
fEDL—F

2B

7o (1024 @ input data) T#H 600 msec
Y (NEINTH560)
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(15)  HFEMEHR
. (1) Date of registration

Aug, 1, 1975

{2} Registrant
Solid State Physics Laboratory I, Junzo Chihara (5471)

(3) Title
Fast Fourier Transform

(4) FKeywords _
Fourier Transform, Fast, 2 to n-th power

(5) Comment
FTR is a fast Fourier tramsform routine. The number of data must
be a power of 2.
Reference; H. Takahashi: "On a Fast Fourier Transform Algorithm",

The Joho-Shori, 16, pp.6167v622 (1973).

FOUR2S
(1) ZERPHFFHH
WHF149 47 H 15 &
(2) HEL, KH, BE
|ETH RRR & 5208
(3] #4btwn
BRTEET — ) = B
(4] HgE (BELEDHT)
BT DONFREITHEBRLT — ) BEBEEGETITI, 772 ) 7TZ2WLL
AL,
(5) WUHULAHE BIUTIEOHHA
H¥SE CALL FOUR2S (DATA, NN, NDIM, ISIGN, ILL)
DATA : ANBXUHAF — 5 BALEHBETZ,
NDIMRTZED AT F—4 &80 o —E—HEHET, EEROIHCAN S,
ANIF—50%, ERFOOEEE, BETiC¥otEANG, $7-U =8
#atkit, NDIM IRTOEFE 7 — ) - FESEEE, BERMONRICREICAS.
FNWA, TOF4A YT avid, 2% NN{@#*-- * NN (NDIM) &9
HPELEHWEIRT 5,
NN D BIRTLOKE SZIEET HBEAORS#%,
BWRTORZEER 2OXFETRINEE S,
NDIM : AHTF— % DIRLERES 5. BEUEHVE LB BER,
ISIGN : 7—V < E#fph B, 2EET 5, BHMERS T L IEER.
ISIGM=1 : 7~V 2 E#BOL S DEEEES %,
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ISIGM=—1 : 7)) 2 HERMD L F I DfHAEEET S,
ILL : 47 —F v bR EIORENEy PEN 5, BHEEEHS,
ILL =0 EECESABONALESICIOENEEY b EN 5,

ILL =1 NN{1)=2%, NN(@@=2"2, -, NN(NDIM)=2Mxom
(M, M, - , MapimldFEEO L > TS &ty b &NLE,
ILL =2 NDIM<1#4NN(l)}, NN@2} - , NN(NDIM)<{ 1D L&+
v P ENS,
(6] R ELoER
AF T F AR RF— b A Y POBERT, ILL = 0 0G0 EHEL THERE
EOBELF S
(7) REBLUTSEH
(8] ZREE. AERERUBE
ilEEE 8783E
(1) o —-Auk—¥ (HESINTVEHD)
[LL=0D&&, EiTiIKALY, EHHICRETURN &415,
ILL=18BXlU20EEORAER (3] BH,
(az; = i
FORTRAN
(13) Zo7os 7 aboBUHTLv—F 4
75 Lo
(14]  NEOREE
VR eTRT T A
(15)  MEHITEH
(1) Date of registration
July 15, 1974
(2) Registrant
Radiation Dosimetry Section, Shigeru Kumazawa (5208)
(3) Title
Multi-dimensional Fast Fourier Transform
(4) Keywords
Fast, Fourjer transform, Multi-dimensiomn, 2 to n-th power,
No work area
(5) Comment

FOUR2S is a fast Fourier Transform routine to calculate real and

complex coefficients of a Fourier expansion.
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(1) B % & M

1.1 ffE

FINTE RPIL, - erreerereesmmommssssons st as e e s bbbt 139
I PLBY -rveorresererassa s s s s st 141
CURVFT - TP PO TRTPPPRPS T PRSP 143
SFCFIT - O AL TIEE 145
1.2 ERE
LSILQ rreeeemmresr s s 147
CRVEFIT vvorereeeememosmasmmiesims s oh bttt 149
FIT GS ---vrrveersrerssmeeemmersaiessm st te s b n LT E s 151
LSQEEKD | LEQRRD - ooorsersrrasmsisimisss st 156

ﬁﬁ&u,ﬁ%$<mw6nfw5xfﬁ4y&@ﬁﬁ?&éiﬁ@%ﬁ%ﬁmLtAMma
@ﬁ&wowf4o®w~%yﬁ§ﬁénfméomﬂwLm1£ﬁ%&0mmﬁvmzﬁﬁ
o | EREPAEL — F » Td b, CURVEFT & SECFIT 3 k4 1 £, 2&£HOBa0FME
BEAL—F v THLY, Bea— T 74054 v 7 PRPLEBICEL TV S,

LSLQ 4SSL ® LA2QRS & AR ICR/ 2 BFEARD B8, BEDR—REOL LICE A/
rafERsh T a0 L, ETFlEE TH L,

fosw L IRROEERTF— 7 2RANBRELT 50 —F v & LT, SSLICERED
LSTSQD #i4% %, CRVFIT 37— % ATHXT S HEXEEET HHEEDOV—F L TH BN,
FITGS HEER A ACEEOBER CEMT 5. $£7:, SSL @ BSTAPDI3EE L BN TE
ﬁ?ﬁﬁwﬁﬁ%%ﬁﬁmﬁbéﬁ%&%cftb.ﬁﬁﬁ%ﬁﬁf%é;ﬁmmofw%o
LamKDm%ﬁ%®§¢§%&?50,ﬁﬁ%%%%ﬁﬂfufﬁA@kﬁﬁé&m,%ﬁ
ﬁ@ﬁmmﬁb,%@ﬁﬁ%ﬁﬁ?é&&%?%&Jﬁ@&D%ﬁ%ﬁ&@ﬁ%&ﬁb?%é
ﬁ,ﬁ&ﬁﬁﬁl-;;—%VE@67wﬂwme&b%hT£©,59t%®%hlﬁﬁﬁ
XTEMITHEHIRBEINTV Lo

INTRPL
(1) ZE&E#AHH
WA s2 £ TAHIZH

(2) RBBH
By r7e FBRM
(3) % =&
Y =F (X) ®ONH (Akima OFHE)
(4) H #E
Fogfh (B (x,, v, =1 &) ;<% =1, 2, } BSELIT S A
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SNTVAEE, x, <x<x,y, KT LZAMBEY = (x) % Akima OFEICL » T
kH b, IRKRNBERGCBT S, KEMETRIZL, BTRMERICRDTE .
XS54 vORETHBEEEEA (unnatural wiggles ) A8bhd, KRLEALH
OB oNGE, 7§ MRS BEERN MR THE L LBUETH L,
(5) FEUHLA
CALL INTRPL (IU, L, X, Y, N, U, V)
A5 A =5 =i, _
U - E#EEH 7 A0 220 (BEIEBE6ETE) .
AN F - A0 (22) .
C A F- s Aox BEET, BINY AEFT, 744 YV ayLOET
CANF- v ADy EEET, a4 A Y ayLOWT,
CBRLOCAEE v =fix) o8 (21D,
S mLLREE y =1(x) Ox BEMJT, F44vYs vy NOHED.
A5 2 —4—13,
Vo ox BEEICHT AWEE v =f(x) T, FaArYa v NOW.
(6) {EFHEOEER
NIFEEHESENEMCTH 5 & 213, MAoRaK 2ET 07— &8 (&5, L+
4B ARMICANT 5.
(7] @BEBLUSEXE
Akima @Ak,
@ H. Akima, " Algorithm 433, Interpolation and Smooth Curve Fitting
Based on Local Procedures”, Comm. ACM, 15, 914 (1972)
@ [FERE, ENE—E, CRRORBEOTANTVZLLHET oS 7 L7 HHR
AR, 17, 417 (1978)
@ FPBHREG, EHEE, " AERORESRE7e s 747 JAERI M, T419
(1977 > o
(8) tEBR
| 600 2
(9)  EPERR :
EEEOEZ -FE (CEOBB) © L =10, N=46 0L &7, Fi7 CPU K
A3 0.065 B,
(100 ¥ K
FREEORLUICEEICE ]G
1) WETRZTIZF—AyE—¥
O L<1dD&E,
@ N0 =,
A ANF-5HOxBEBOBHEES—H LTS EE,
@ AHF—5HOxBEEOWTOEFHAFEL LN L &,

c =2 =< -x -

— 140 —



JAERI-M 8479

B, wFhbxi—2by7TELSL,

(12
(13
(14]

(15)
ey

(2)
(3

(4)

(5)

ITPLBV
(1)

(2)
(3)

(4]

EEOEH

FORTRAN

T M)H

’%ﬁﬁé_ﬁﬁ ............ ABS o

NI il

ENTRE

BRAER

Date of regiétration

July 12, 1977

Registrant

Reactor System Lab., Takeji Ise

Title

Interpolation for Function of One Variable

Keywords

Interpolation, Akima's method, One-valued function, Function of
one variable, No unnatural wiggles

Comment

INTRPL is an interpolation routine by Akima's method. The function
which corresponds to the data points must be a single valued one.
Reference; H. Akima: "Algorithm 433, Interpolation and Smooth
Curve Fitting Based on Local Procedures'", Comm. ACM, 15, pp.914
(1972).

EgduAR B

HFI52 4T H12H

BRE

FfE276 RBERE

x &

Z =F (X, Y) ®MoRHE (Akima OFH#H)

B ke

Akima D HED Y =F(x) BR@ED Z =F (X, Y) BRH~OLR, —EEKTSH

ZLEPRETH S,

(5]

UM L
CALL ITPLBV (IU, LX, LY, X, Y, Z, N, U, V, W, LL)
AS$5 4 =5 -,
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U - Bl y7r4v2=y b (EEIZE) o
LX : ADBTHED x BEHOE (Z2) .
LY : ATBTHEOy BEESOH (22) .
X - AHBTHEO x BEET, BNT3EFTT « A ¥ ¥ 3 YL ORTTAT,
Y - AHBRTFAOy EEET, EM3AIETFTT 4 A Y a YLORUTATL
7 - AIETFEDz BEET, T4 4 vYay (LX, LY) olfUTAL
N : BKLVABEZ = (x, y) D8 (= Do
U - BUGAEED xBEET, 7424 Y2 Y NORTFTAT,
Vo BRLUVAEED y BEET, 744 Vs YNOETTATL
LL ¢ z Bt 2008 eTE (2 max (LX, LY)).
tHAs 4 —5—d,
W - A (z ) OET, T4 A vYa vy NOLRUTH.
(6) f{FEHLEDER
REESM AL x B LT, R, vORBEO L &E, &40BREOMWAIC, 2E
FODRADF— ¥ BEANT B,
(7) BB IUBEXH
@ H. Akima , " Algorithm 474, Bivariate Interpolation and Smooth
Surface Fitting Based on Local Procedures ", Comm. ACM, 17, 26
(1974)
Zoftic, Py 7 - v—F ~ INTRPL DHOXB6BE IS,
(8] EHARE
#1600 3B
(9) EtRERM
EHEOEAPET, LX=11, LY=9, N=17 ©0L&T, %7 CPU FfEH
0.1#,

(10) ¥ HE

EEFORLLBELE
(11) HWETEIZS—Avr—¥
LX <1d&E,
LY <1d&&,
AHF— 5 h0 x BEfOBRES—BLTVEL S,
AHF— o A0 x BEAOETOIEFMHELI LN LS,
AHF -5 EDy EEECH Y RES—BRL TS LE,
AFF— 5 EOy BEEOHRTOIEFSEL LB LS,
AL o O = A R S A= YT
(12) EEOEH

{E# PFORTRAN,

T e e e e e e
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(13) EAx s hrUE
AEIA L PR oo ABS .
(14)  ABOFEHE & &b
A TAB
(15) fEAEH
(1) Date of Registration
July 12, 1977
(2) Registrant
Reactor System Lab., Takeji Ise
(3) Title
Bivariate Interpolation
{4) Keywords
Akima's method, One-valued function, Bi-~variate interpolation
(5) Comment
ITPLBYV is an interpolation routine by Akima's method. The function
with two variables which correspond to the given data points must
be a signle valued one.
Reference; H. Akima; "Algorithm 474, Bivariate Interpolation and
Smooth Surface Fitting Based on Local Procedures', Comm. ACM, 17,

pp.26 (1974).

CURVFT
(1) XsHAHH
BRFN524E 7 H 12 H

(2) BRE

BEFEv27H BFBREG
{3) % &

Y=F(X) Boi o sthiE0dTIRY (Akima DL
(4) # &

Akima OF T L BNEH 7 A —F v INTRPL ERMCREIL T T VXL TH
B0 ROATRENEL, Hb, ANF—sEBEZO0TVS LS, AIfEOX BEE,
ey HOxBEASNETEELT, DEREANTHILEDEA D, - T,
oy g HEOKEABNETHE, —HBERTLEMBERTHRA %,
{5) BEUHLAY

CALL CURVFT (IU, MD, L, X, Y, M, N, U, V)

AN T 2 =5,

10 EEHRA7 740220 b (BBRE6)
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(7)

(8)

(9)

(10]

(11)

@

@

N

CRCECEONCECONS

8
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MD: HHROZ MM %R L
MD = 1; —{fiF8%k
= 2; &MY
L : AWF-—5R08 (=2),
X : ANDF—9BEOXBEET, F44AvYavLOdly (MD=1 D& &L, #
md ANEFED, ROEBLT 2EFTATID o
Y  AAAF— S HADOyEBEET, T4 Y3 yLOWY,
CANF- s EHOENEK (Z22)
N | ANF-4Eb3HTAHEL LTOHARDHET, RAKEIL,
N=(L—1) *M+1,
MHv35 A — 4141,
U : HARDOxEBEMAT, T4 4 Ya YNOIHD,
V . AES (yEBE) OffT, F44Av¥aryNOKL,
S LOER
CALL CURVFT (IU, MD, L, X, Y, M, N, X, Y) ELTHWAIENT
X34, CoBaR, ANF—9A (X Y) IRFShLY, '
Ay ElELE» 0 kLT, mAOEAIE, 2B 207 7[1ER
FICANT Bo
b L UBE R
Wi+ 7 —F » INTRPL OEONBITRINTV S,
iEER
#7800 &
R EER
Wy 7r—F v INTRPL &G URIETHS4, MD=1, L=10, M=35,
=46 O & & T, EiT CPU HRfilA3 0.070 ¥,
¥ OE
FREHORLIEEILS B
WHETAEIS— Ay -V
MD < 1 BWid MD< 2 D& &,
L<1DEE,
M<10& %,
NDBELLESN TR E X, _
AHF -2 B x BEBOEYEES -BL TS EE,
ANT =m0 x BEEOBUOMEFSEL B L&,
AHF—yHOxEEES LUy BEEORACHL, BORES—BHLTHEE
&,
, ITF—c A by T ENB,

=
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(13]

(14]

(15)
(1)

(2)

(3)

(4)

(5)

SFCFIT
1)

(2)

(3)

(4)

JAERI-M 8479

EOREH

" FORTRAN,

FHxY A

$3A 2 BEIEL--+ - ABS, SQRT.
NIV e T

AT RB,

Bk F1E

Date of registration

July 12, 1977

ouj

Registrant

Reactor System Lab., Takeji Ise
Title

Fitting for the function of one variable
Keywords

Interpolation, Many-valued function, Akima's method, Equi-spaced
mesh, Curve fitting, Plotter, Smooth curve

Comment

CURVFT is an interpolation routine by Akima's method. The function
which corresponds to the data points may be a single or multiple
valued one.

Reference; H. Akima: "Altorighm 433, Interpclation and Smooth Curve

Fitting Based on Local Procedures”, Comm. ACM, 15, pp.914 (1972).

BEHiAHH

BRFIS2HETH 128

BEFE

B2y FBRIG

% B

Z=F (X, Y) BOEoLrLtR0HTiEYD (Akima DHE)

BofE
Y=F(X) Boy7r—F v CURVFT® Z =F (X, Y) IRiCHH T 56DT,

ANF -5 EEOESEHABEAALT, BobBbTADHBHBESNL, - T,
7ay s - NEORPUERSZ TD S,

(5]

O L
CALL SFCFIT (IU, LX, LY, X, Y, Z, MX, MY, NU, NV, U, V| W,

LL, NN)

Ay A =513,
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U : B 7 r40e 2=y b (BHI36),
X ANBFEOxBELSOH (=2),
LY : AZBTADy BELAOE (=22)
X - ANBTAO x BEET, BT 3EF, KOGRELTBERT, T4
U3 Y LXDOHTTAN '
Y . ADBTAOyEBERET, Bt 2EFE,, ReREbT AT, T A
Y a v LY D T AT,
7 - ANBFETEEMT, T4 4 vYs v (LXK, LY) OV TAT.
MX: xEBEIRT A AhF-7mafloEaER (=2).
MY : yEECRE s, ANF-7aloSaEs (=2),
NU : xEEidd s, HAS0oBRTRAICED
NU= (LX—1) *MX + 1,
NV oy Bkt g b, AR TRAIE T
NV= (LY 1) *MY+ 1,
LL - z BEicxd 200, AHF— 5Bt s8E4TH (Zmax (LX, LY),
NN : z BEicatd 200, W0 (58FA) icBid 284k (=2 max (NU,
NV)) o
WAy 4 -1,
U : BASOxBEET, 744 ¥Ya v NUOHD,
V o HASOyBEET, ¥4 A vV s 2 NVOIED
W o MRS (2 BED OfT, 744 v Y2y (NU, NV) Ot
(6) {#FHLOIEE . _
REMETA x B LT, Vi, voOEERAKO LR, B40EEORRI, 2 M
TOORDOF—FREANT %,
(1) MBEBIUBEXHE
A+ 70— F v ITPLBV OBED IR ST B,
(8) fltEs=R
#1400 3E
(9) EtRER
piEs 7 F VITPLBV LRILHETH 548, LX=11, LY=9, MX=2,
MY=2 okxT, 020¥%,
(10] ¥ =
FEZEORLIEELL 3
0 ABIBLI—Avt—
LX <1 D& X,
LY <1 D& &,
NUOEBEL &R TRV E &,
NV OffESELCROATIENEZ,

® e e
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G ANF-7EOxBEMOBORES—BLTVEEE,
@& ANF—4HA0xEEAOHTOIEFPIEL { BnE &,
@ ANTF—sEOy FEFEOBOEES—HLTWDEEE,
® AHNF-FAOyHEEEOWRTONETFHEL (B L,
i, WINbrI— A by T ELL,

(12] SEDOHEE

FORTRAN
(13) #EHzTFVEH
| SHIA L BEgE- oo ABS .
(14)  /ZABEORRE: FF
NN

(15 HeFEHEH
' (1) Date of registfation
July 12, 1977
(2) Registrant
Reactor System Lab., Takeji Ise 5360
(3) Title
Fitting for the function of two variables
(4) Keywords
Many-valued function, Akima's method, Bivariate interpolation,
Equi-spaced mesh, Curve fitting, Plotter, Smooth curve
{5) Comment
SFCFTT is an interpolation routine by Akima's method. The function
with two variables may be a single or multiple valued one.
Reference; H. Akima: "Algorithm 474, Bivariate Interpolation and
Smooth Surface Fitting Based on Local Procedures', Comm. ACM, 17

pp.26. (1974).

LSLQ
(1) =ZEHHFEHFEAd
ME st 412 A 13 H
(2) ®F%=E, K&, &
BYHEYAT L BEfTEE—ED 5361

(3] %4k
—§ (m, n) TROB/NEFEE
(4) # #E&

AHEED (m, n) FFOEEEEr=b— Ax %L, —/ VoD ERTR/PMTT
Bu RN FxAERD D, biIHAohikmRIL<Y FATH B,
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(8)

(9]
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HC A RN —AD & ENRINTH 5,
BECEH LA, B LU BOHRHA
CALL LSLQ (M, N, X, B, P, V, U, W,.-MACHEP, ACCY, ITNMAX,

ISTOP)

M . FSIADIT ; m BEE, AL

N : o OF; n (NSM) BEE, Al

X RN N VOEIEE (505 0) AANG, BEEETT,
FHES X (N), At

B . BIORENS b EAND,  EECUEI B (M), AT

P L PR . P (M), 7

v ” " VM), -~

8] n " U(N), -~

W . . OW(NY,

MACHEP : :tEisE (FACOMTR 107"~ 107%) A, AJL
ACCY - WHHERT. BEr =b—Ax @i LATr DL, /v atdlndb
INELCEEREEILED S, EHA, AL
ITNMAX : REOFTIEEK BER, A
ISTOP  : EHiTElkoHEH
| ISTOP | =1 ; I A%r §i < ACCY
2; fATr | DBESASZEETRUA
3 REHFTY O B E L

i

BB, $7.
EH FOEE
2=, fTHIEE
p=Au : A: (m, n), u: {(n, D, p: (m, 1 TH
p=ATv:A:(m n), v: (m, D, p: (n, T
AEiT4 547 v—F v ATIMES (U, P, M, N}
ATRANS (V, P, M, N

EANEFAUTH S0, AZCOMMON 2T 405, AN — 2D & S FRIITHET

ENBTENEE LV,
@ik, BIUBEXH
Lanczos BEAREBIICTE X € LR E
XEh SU - 326 -p30 - 29

IEAR

#1000 28

L]

A=7/1 2\ b= /—12\, ACCY=10"", ITNMAX = 20 TO0.1#LLT,
3 4 45>
5 6 0
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(10

(11

(12)

(13]

(14]

(15)
(1)

(2)

(3)

(4)

(5)

CRVYFIT
{1

(2]

(3)

(4]

JAERI-M 8479

¥ K

LoflTE Hr

L7 —DORE, BLUA Y-V
L

-

~
W

=]

il

FORTRAN

TO7 o7 7 apoFUHETL-F Y E

ABS, AMIN!, SQRT — #RABL—F» .

NORM — {f1nSSL (SYMMLQ) @—F
ATIMES , ATRANS — a—¥#5Z 3%

ANERDIRE

RN

BRAER

Date of registration

Dec. 13, 1976

Registrant

Reactor System Lab., Toichiro Fujimura (5361)
Title

Least Square Method for General Matrix
Keywords

Least square method, General real matrix, L2-norm, Sparse matrix,
Lanczos's method, Conjugate gradient method.
Comment

LSLQ solve a least square problem. The residue r = b -~ AX is

minimized in the sense of L-2 norm, where b and X are (m,1) and (n,1)

vectors, respectively. LSLQ is efficient when the (m,n) matrix A

is sparse.

SHREHFFEAD
A6 E 12 A 17 H
WRZE, K&, 836

BFFE 276 WEHE
44 kv

R/hERDE (FHD)

B e

EE 7 — s FEELZHEATAMUT 5,
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(5) HEUHLAE BLUs|EOHRN
CALL CRVFIT (N, M, X, Y, W, K, A, B, IR, Z, FZ, C)
N . 2EIAOKRE BHEE, AN
M . F-s0¥K BER AA
X xBE (MA) EHEEN, AN
Y C oy (ME) EXREBRT, AT
W . Weight GE®R 1) EEHES, AN
K : #5H08, BEE, A%
A xEEE (KMHE) EHERSN, AS
B Doy BE (KB EHRES, AN
IR : BohrEALOBEEED L EEZTOHAOHE, BHE, AT
Z C ZoxEE (IR EEBEN, AA
FZ  f(x,) E#shs. (RHE EHMEF, 1
' :gﬁﬁ@&ﬁb%Méﬂaoiﬁﬂmﬁ A

Cl)=0%K DIMENSION |
C@=1#& X (200>
............... Y ( » )

C(N+1) =N® | W)
BLX. Y, W, A, B, Z, FZ, Ci{CALL ACe)
+37 1045 BT ZhEH DIMENSION £ B ()
200 F2EShERLEY, (BARER) Z ()
FZC» )
cC ()

(6) (ERLOEE

(7) B, BLUSEXE
5z ohi- AL THVWIRERT 28HAZFD, %@& B EEIT L 0 FRE

EED Lo
Wi EEE . CERETAKC LS curve fitting (Subroutine CRVFIT) 7 (FTHE
) (1964)
(8) ZREBBRRUITERLN
Fortran statement : #7100 #
N=5, M=25, K=1, IR=30 THE6®
(o) ¥ E

(1) =35-0ONE, BLUAE—Y
i  * *+ * DEGREE OF APPROXIMATION .GT. NUMBER OF DATA
REA : EUSERORE =75 0¥
L& : RETURN
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2 & &
FORTRAN
(13) o7 af5shbBUEdTr—F 4%

(14) 2HORK

(15)  mkARHH
(1) Date of registration
Dec. 17, 1971
(2} Registrant
Reactor System Lab., Kunihiko Horikami (5322)
(3) Title
Least Square Method
(4) Keywords
Least square, Curve fitting, Orthogonal polynomials
{5) Comment
CRVFIT is a curve fitting routine by least square and orthogonal

polynomial method.

FITGS
(1) HEHEBFFAH
FRF0 46 £ 12 A 17 ©
(2) MRE, K&, EE
Lt — FHEFE /NERAR AT 5978

(31 #4 b
A HE (EREOMERD
(4) #

EEOMBRA AR L ik, #—T 74 v 7 v I%iT5,
(5) MUHLAE BLUTIHROHRA
CALL FITGS
ANT—5 (A—FTHERIEL)
L (18A4) #4b 0 GEITHRIZSBTANBZE)
2 (d4, 213,12, 613)
4 HAEDCE N (=1000)
[3 ~52—5D¥ IK (£40)
13 BEEN7A -0 M (40)
12 HEAOHER IW
(i) IW=0 W, =1
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(i) IW=1 W, : AAI7-%

. 1
i) W=3 W, =—
Yi
L

1

iv) IW=4 W.=—;
Y;

TIT, vy, EBEROETH 50
13 MUEKOH M (<5) '
13 BAMEOASEROBER B
D) IB=0 &ZRKEICEEHTAN (block loaded)
iy IB=1 HKABIKAN {pointwize loaded )
13 IERHEZEHFORER
(i) ITEST =0 IUsHIESRME=10"°
(i) ITEST =1 » = AN
13 0
13 0
13 1
39774 HEEMORR IFN
B bt A EEAIELUENIIEACINTH S (R1EBH) .
Fhbslic o TRBEI N,
3 (j) If IFN=1, 5, 6or 7 ; ANARE
(i) If IFN=2, 4, or 8 ;213 £— 1B Bntm _
i) IfIFN=3 ;313 —1k&E}5 n (BREHHOHELE , m EFEADKHE
+ 1), I (SEROHEED
4 (i) I IM =0 ; ANIAE
(i If IM <0 ;
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F—1 HUEHo—EX

IFN % B 54 N5 A -5 O
% @ R y= 2oax n+ 1
N —_— . n m .
2 2 3t £ HA y=,20 anijx'y’ (n+1) X {m+ 1)
= j=
i —Adix o i
e ‘ y= 2 a.,e + % b x
L EEHR -+ Z2EA i=1 P =0
3 2n+m+ 1+ 4
+ 3R o,
+ X .
i=1 x
4 | # £ & |y= _%Oaixi/(‘rznlbix‘?—l) n+m+ 1
= i=
b
5 4y 5 A | y= + ¢ 3
X —a
6 ~ oy o2 v BBy =al, (k,x) +bK, (k, x} 4
7 4 o B ¥ | y=a cos (bx) 2
x—b; 2
n —( C;
y = _Elale :
8 A7 AT+ FIET 3n+m
+ _Eldlxl~l
F—2 NI A—-sDEFSIH
(1) #IEN
)\”5-){_.& a(}’ a]’ a2 ...... ai ...... an
ﬁ -,'g— 1 2 3 e ,1+1 ...... , n+1
2) 2&;aHREN
NTA—F gy, Apis T Aom
& g 1 2 m+1
NS A al, By, . am
% = m+2 m+3 2m+2
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JNT A e B | e Ay e
% Bl P(mA 1) Hj e
NG A=Y Ay . any T 4m
& 2 | nlm+D+1, nlm+D)+2, - , (n+ 1 {m+1D
(3 s+ K + 5 HEN _
NG A (a,, 40, (a,, &4, = . (a,, 4)
& 5 12 304 ¢n-1 2n
NS A= by , by , e . b
& = 2n+l 2n+2 2ntm+i
INT A —H ¢, , c, [ i s
‘ % 5 2n+m+2, 2n+m+3 In+m+L+1
4 HEX
e By , @, , reee L a,
% =) 1 9, v o n+1
NG A=K b, , by, e ; bm
& S | nt2, n+3, oo , n+m+1
(5] AHN
NF A —F a, b, ¢
i = 1, 2, 3
B v
<544 | a, k,, b, k,
& 51 1, 2,3, 4
{T) REEBEEL
NG A=F a, b
& 7 1, 2
(8) #vRHH+FEEK
NG A —H (a,, by, €0, = (a, , b, ., ¢y
% 5 1, 02, 3, e ,3n-2,3n-1, 3n
NG A — d, . d,, s ’ d_
# = 3ntl, 3nF2, e , dn+m+1

(MIS)@ﬁiéwax—awﬁ%(%mﬁ%M),<PGU,I:L1M)
5. (BEI27) »¥5 4 — & @yifE, (PG, I =1, IK)
6 (i) If IB=10; BLPHBILE LHTAN
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6E 127 WBEH, (Y, I=1, N)
BE 127 ®hywEH, (x(I, D,J=1, N, 1=1, M)
6E 127 EA, If TWx1; ANKRE
H IW=1; (W), I=1, N)
(i) If IB = 1; BEBIKAN

(a) If TW=1
) (6E127) YL, X (L, 1), X(2,1), =, X(M, 1), W)
2 (6E127) Y2, X (1,2, X(2,2), = CX(M 2), W@
N (6E127) YN, X (1L N), X (2, N) -, X (M, N), WIN)
b I IWS1, EOW), - WN 3FE
7. (i) If ITEST =0 ; AHARE
(i) 1f ITEST 1

(E 127) [URHESRM
H (HRE05)
1. kot 72 —5 Dl TOEREE
2. N3 A — 5 HOHEERR
3 FBETOIEME BAE FOERCHREOCSH
4 HEEBREORDHE
(6) fHERHLOEE

(7} # B
H 2L F ok
(8] HBEEER

(9)  EtEIEE
(1o ¥ K

(11) =z=5-—O0E, BITA -
1. LSS NEAR SINGULAR SYSTEM. CALCULATION CONTINUED
WE CEFEXOBLOEMMEAHS 1077 X0/hE0,
WE  ETEET _
2. LSS SINGULAR SYSTEM. NO RESULT. INPUT DESTROYED
WE ERABEAPLERTEY,
WE HERSETTEY, TCRDOT - ADOFERAL,
3. LSS N IS ZERO. INPUT DATA HAS BEEN DESTROYED
HE (372408 — ([EE~7A-508 =0
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(13]
(14}

(15)
(L)

(2)
(3)

(4)

(5)

JAERI-M 8479

WE FHERREITT LM, TR —ROFTRICA S,

5
DT T3 ahsREET L —F vE
AEORE

B AEH
Date of registration
Dec. 17, 1971
Registrant
Reactor Safety Code Development Lab., Kensuke Kobayashi (5978)
Title
Least Square Method by the Various Type Functions
Keywords
Least square method, Gauss-Seidel method, Polynomial, Curve fitting,
Fractional equation, Rational'equation, Bessel function, Cosine
function, Gauss distribution

Comment

FITGS is a curve fitting routine by least square method. FITGS

provides 8 types of functions for fitting.

LSQEKD, LSQRRD

(1]

{2)

(3)

(4)

(5]

BEHHEAD

HFI 5243 H 31 8

WR=E, K&, B

SR g 5334

74 b

g /N _"FET — F . LSQKKD, LSQRRD

B fE

FosElx,, v, i=1, 2, =, n) iCHTHECEK f (x,, a,) O

5/’lk5 am %*&60

U L AERUTIEOHMA
CALL LSQKKD (KMAX, NMAX, XM, YM, WM, EPS, QAIZ, ILL, WK,
LWK)

ERMre

CALL LSQRRD (KMAX, NMAX, XM, YM, WM, EPS, QAIZ, ILL, WK,
LWK)
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KMAX @ /%3 4 —4% (£53), BER AT

NMAX : 7

— 98, BEA, AT

XM(i) ¢ JrEH (i =1, NMAX) , EHBES, AL,
YM{i) @ BEEER (i =1, NMAX) , EEBEH, A,
WMIi) : EAHRE# (i =1, NMAX) , EHBES, AJL
EPS  : INEEIESEME (107 XEPS<1077) , #EME, A,

QAIZ & %, EEAE, .
WK : LSQKKD# #2d LSQRRD ORI T#H T 5 WORK AREA &, EHH
k7

LWK : WORK AREA (WK) OREZ, BEH, AT

(LWK =

(6) #EREOEE

KMAX - (9 + 5+ KMAX) N

1) .
2

@© MAIN - PROGRAM T
COMMON ,~LBLSQK ./ ICONT (12) , BGES (53), BLL (53), BUL (53),

LUC (53), S (63, 53)

DEEMOEA L » LI dHERE S0,

~ ICONT(1) :
ICONT (2} :

ICONT (3} :
ICONT (4) :

ICONT (5) :
ICONT (6) :

ICONT (7) :

(ICONT!i},
BGES(K)

BLL (K} :
BUL (KD :
LUC (K) :

r—2AB/E (EUBHEEESTLW _
7F— & ¥ (LSQKKD %7243 LSQRRD AT NMAX &3¢ » hahv 5
DTREZETI)

#¥5 4~ 5% (LSQKKD %721 LSQRRD HT KMAX A3 b &
NAZOTAEETLL)

y I —EH

¢ DIRUETE (iteration) [EIFODFIRM GEEE 20)

=0 Y5 A—Fifl o DHBRAZ ML .

=1 »~352—#KTFTR (BLL) 252 5%,

=2 ~N7A—#it kMW (BUL) 2524 5,

=3 »N3A—%ICER (BUL) & T (BLL) olih& 6524 %,
=0 NFA-GOREERIZITY 1T 5,

=1 iteration BD/XF A —F{EETY v T 5,

i=8 12) @FI-THALOLRERTL,

(K=1, KMAX) 3 UDFIHBFROERICE Y7 £ — 7 OFHH
25%23%,

KBH®D/¥7 A —% OTFRE (ICONT(6) 451 & 3 DR HibE)
K&HH®D/%5 A —4 O LRMA (ICONT6) #52 & 3 DR D H0E)
=0 KBEBDNZA—-5%7)ICT 5,

=1 KZBZH®D/5 2% TFREFEMNT 5,

=2 KBE®D Y7 * —5ic LIREEEMNT 5,
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=3 K&HD/7 -5t LB, TREFOEEE LMD S,
=9 KBEH®D/ T 4 —5 i3—EME (BGES (K) o¥MIE) iKEIET 5.
ICONT (6) ®#55E & LUC(K) DfETEREHTLH LUC(K) H&¥T 4 — 5 D
LETH B ICONTB) DEED L EBET 5. 374bH LUCK) TKEBD/ V7 A
— 5 O FB&EAFEE L T ICONT (6) s EHIBEGTH N, BEIREH DI HE
#LKEHD Y3 4 — 7 i BHREFSRESNLT LITH 5,
@ T4 T4 v 7R T 5884 FUNCTION FITFX ©5 2 B0 h37E6H0,
(X-P )
(B) Y=P, +P, - X+ P, +e 2%
FUNCTION FITFX (X)
COMMON ~LBLSQK ~ICONT (12), BGES (53), DUM (2968)
FITFX = BGES (1) + BGES (2) *X
+ BGES (3)* EXP (— (X —BGES @) **2.7(20 *BGES (5) **2))
RETURN
END
@ MEOR T A —F BT I —REHDHE/ N7 4 — 5 DEZr SUBROUTINE
DFDB TH AL HEIE 50,
Fh
SUBROUTINE DFDB (X, DBK, KMAX)
COMMON ,LBLSQK “ICONT (12}, BGES (53), DUM (2968)
DIMENSION DBK (KMAX)
DBK (1) = L0
DBK 2] =X
DBK (3) = EXP (— (X —BGES (4} ) **2 /(20 *BGES(5) * *2))
DBK {4) = BGES (3} * (X —BGES)) ~BGES5) *#+ 2 * DBK(3)
DBK (5) = (X —BGES4)) ~BGES (5 *DBK )
RETURN
END
@ MAIN PROGRAM T WK % DOUBLE PRECISION, BLAIEE LB NZU LM
b KE S LWK
(1) BEBIUBENHE
@ LSQKKD it Gauss - Newton k. £EX# JAERI -M 5133
® LSQRRD i1 Marquardt &, %X An Algorithm for least -~squares
estimation of nonlinear parameters : Marquardt, D. W. 5 &T J. 51AM,
11, 431 (1963)
FEAHFERX Cra=b s T{EELL (20) 2L,
(C+A1) ~a=b
PREETLETARBNSETRBOTRL, [ BB~ ) v 27 2 TH S,
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LSQKKD EH& LT b1 » 7 AC OREHBELECCHBRT 545, DRLT
B (iteration) BIEDEZ 5,
(8] ESEE
EHIT# 25 KA
(93 FtRbEfE
LSQKKD D& &, 74 w74 »7EARELT (6] OEHO@EHL, NMAX =50
<02,

(1 ® E

(1) =T 3—Avt&—¥
@ SKIP THIS PROBLEM
THARKOBHITHIOITHRL 01073 - TRIBF S,
ME . RETURN, '
() NUMBER OF FITTING PARAMETER ( ) IS GRATER THAN OR
EQUAL TO DATA NUMBER ( )
NEETE =]
#L.iE - RETURN.
12) B &
FORTRAN - H
13 ER-vhI)-F
g —F s LSQKKE, NORMAL, SOLUTK, HANDLA, CHISQR
HoAH v —F v SQRT, DSQRT, ABS
&ﬁ@ SSL ......... "jﬂt‘ L
(14 = B8
A
(15) HWERARH
(1) Date of registration
March 31, 1977
(2) Registrant
Fast Reactor Physics Lab., Kinji Koyama (5334)
(3) Title
Least Square Code by Nolinear Type Functions
(4) Keywords
LSQKKD: Least square method, nonlinear, Gauss-Newton's method
LSQRRD: Least square method, nonlinear, Marquardt's method
(53) Comment
LSQKKD uses the least square and Gauss—-Newton's method for

nonlinear curve fitting.
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LSQRRD uses the least square and Marquardt's method for nonlinear
curve fitting., A function and its differential forms must be given
in separate subroutines.

References; (1) JAERI-M 5133 (@ J. SIAM 11, 431 (1963).
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(J) # 8 % W 9

T 1 #E#S

J. 2 BERS
GAUSSA ............................................................................................. 161
ROMS, ROMD  ooooiiiiiiiitinr ittt e i b s s 162
DIROM ................................................................................................ 164

1 RTHRX S %475 B4, SSLIc GAUSSD #3% 445, GAUSSARERERREEE LB
RbOVICHEBROBEHE IR, FEBMLEV, ROMSR o v~/ BEaydkddo, Bkat
BOEHABT ALY LRINTVS, ROMD I % DIERBERTH D,

DIROMZ, SSL @ MSIMPD 45 2IRTTEATEMHER LOBBICHR SN0 LT, ZHO—
HHMh A OB TROEN D LI LHEBRTHESTE 2,

GAUSSA

(1) ZER#HFEFEAH
FHfIb1 £ 3 H 26 H

(2] HWRZ, K& BHE
REHAESNE OATH 5941

(3 #4 bow
I RTERKERS (HYR vy v v FAES)
(4) # &

R f(x) DK a, bOESEESN TR « LY v FARRIKEIDERD B,
(5] WEUH LA, BLU7IEOHH
CALL GAUSSA (FUNC, A, B, N, S)
A, B  #hFhESEROTR, LR 2525, SEEEEE, AJL
N CNEEAEEZ S, EOERY, BEAE, AJl
BL, NEXO@E, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 16, 20,
94, 32, 40, 48, 64, 80, 96 THHIUTESHL,
FUNC : #EOB# O FUNCTION + 77 07 5 5 8% 572 5, A1, EREOEE
£ LIS RIS B 1E0,
S D HROBESME, EREEERE, B
(6] FRLOEE
Co#Fn—F % CALL T B &0iclt, FUNCTION &% EXTERNAL XTHE L
RIS S5

— 161 —



JAERI-M 8479

(7]  f#E, BLUSEH
“ HANDBOOK OF MATHEMATICAL FUNCTIONS” Edited by Milton
et al.
" BTEHERO L OKETEED (LA R b,
(8) EfEEE
2,184 3&
(9] FEKR
Y (j'fi (x + x5+ 1)dx, 743/ TlmseckiT,
oy ¥ =
10—16
(11) x5 —OHE, BLUPA v E£—-Y
N<20D&EEZ N=2&LTHITT Do
N>06DEEE N=096&LTHITT 50
9 <N T, HFESNHAHEKTHOLOEEELLLER, ROSVIREDS Ly b
SNBITS So
(12) & &8
FORTRAN
(13) 07077 ahofFOHTV-—F V%
(14) RBEORE
V=R eTnS T A
(156) ®FEHER
(1) Date of registration
March 26, 1976
(2) Registrant
Environmental Survey Section, Tadao Shiraishi (5941)
(3) Title
Gauss-Legendre Integral
{4) Keywords
GGauss-Legendre Integral, One dimension, Definite region
(5) Comment
GAUSSA calculates the integral value of function £(x) in a finite
interval by Gauss-Legendre formula (up to 96 points).

The precisions of x and f(x) are double,
ROMS , ROMD

(1) RBEWHATHH
HMF46 412 17 H
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(2) ©HZE, K&, &
BFer 274 PMOBEE 5362

(3] %4 b
o LSS
[4) #  fE

wEOAHOKERED IC, BRBADELEZMAT, BRINIEEEE L ITHES
RsnE &, EehiciERE285, X, BRECHEOEHES#T TH S,
(6] BEUHIL A, BLUGIEODHRHA
H¥5®E CALL ROMS (A, B, F, EPS, ANS, K)
fs¥® CALL ROMD (A, B, F, EPS, ANS, K)

A o B XK ARR e (HURSED)
B D BB e ¢ » )
Input
E : &Eﬁﬁgﬁ ............... ( ” .
EPS : BEAODGEEH GRED ¢ » )
ANS Eﬁﬁ{@ ............ fevaes ( ” )
} Output
K : BEoXMas%E (# %

1B, fEREY v —F 2 ROMD 20 5E &, A, B, E, FPS, ANSZMERBE
#E (DOUBLE PRECISION X) LTH»REFESMEN,
(6] ER.LOGEE

(7)  #E, BLUBEXH

Hig#E ERIF4 OB 1 BER OLE
(8) EREE

350 &&
(91 &tERR]

(10) ®» B
(11) =35 -DWE, BLUA v -V

(1z) = 5
FORTRAN
(13) zZo7us 7 sholBUHdv—F 5
(14)  EHOERE
V=R TRy A
(16]  BEAEH
{1) Date of regiétration

Dec. 17, 1971
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(3)

(4)

(5)

DIROM
{1]

(23]

(33

(4)

(5]

JAERI-M 8479

Registrant
Reactor System Lab. Takahiko Nishida (5362)
Title
Romberg Integral
Keywords
ROMS: TRomberg integral, One dimension, Zero extrapolation,
Single precision
ROMD: Rombefg integral, One dimension, Zero extrapolation,
Double precision
Comment ‘
The extrapolation method limiting to zero is added to the current
numerical integral of a trapezoidal rule. The numerical integral
éonverges rapidly together by selecting the sufficient, fine mesh
size to get the solution of a desired precision and avoiding the
repeated computation of a function value at the same mesh point.
ZERFETEH

BEFN4TE6 H 27 8

HE=E, K&, BF
ZefE o — FRER /DA 5987
¥4 b
iRy (28&, FREKHD
BB
HRXED 2 BRI EIT 20

b xgply)
j dy J f (x, y)dx
a yl

X](

R LA, B & OIS IEORA

CALL DIROM (A, B, X1, X2, F, EPS, ANS)

A, B SR (2, bix(x1, x2) ®a, b, EHEEEE. A
Xl,X2:%ﬁ@%[a,bpﬂxl,x2]@x1,x2?,ﬁmCHON@ﬁ7T
ar/ 6L LTHAB, X1, X2KREDT 07 LHEE

# DOUBLE PRECISION FUNCTION X 1Y)

X1=Y
RETURN
END

DOURLE PRECISION

X2=Y*Y
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RETURN
END
F JEAMET, FUNCTION B 77275 A& LTHA 5o
# DOUBLE PRECISION FUNCTION F (X, Y)
F=X*Y
"RETURN
~ END
EPS CINEHIESH OFE), EREEEE, AT
ANS CFEAE, RSREEERY, .
(6] {HHLoEE
DIROM% CALL #2474 —F T, X1, X2, FIKOWTEXTERNAL B5%
T 54 EHD, OPTION X TDOUBLE % {#H.
(7) 8RR, BLUBEXE
u S % 28T,
GSSL === 7 (FrRER) (1972)
(8] GiEEE
804 &
(9) FEFNH
' i0 ¥2
[ dy J xy dx (EPS = 107!%) T 44 msec

<0 ¥

(o) ®» =
FEOF T 16 7
(11 T35 — Ay E—YONEEIPNE

FAY Lo
(12) & &
FORTRAN

(137 fEwv—-F 4%

DROMD, ROMDD, F1, F2
(14)  ApORERE @I

V=R sTOT 7L

(16) mEHAFR

(1) Date of registration

June 27, 1972
(2) Registrant

Reactor Safety Code Development Lab., Kensuke Kobayashi (5978)
(3) Title

Romberg Double Integral
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{4) Keywords

Romberg integral, Double integral, Definite region

(5) Comment

DIROM is double integral routine by Romberg method.

of the integrand and the result are double.
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(K) % 9 F i2 &

20

K. 1 H#shEK

ODESYS ................................................................................................ 167

DIFSYS ................................................................................................ 16 9

FONNIN -ccereeremmtmntemsee sttt E Lo e L 171
K. 2 R‘EHsHEX

SLPEDS ................................................................................................ 1 T3
K. 3 ®aAEX

choDE#MAFEXROTFRLRTAT, OPEEELECERV-—F v THS, ODESYS
13BN ETE] D MEAEIET S i, RANPHRAESERORKEHENCREL SO
¢ Adams OFRIT « BETiEv—F T, RAMNS S, DIFSYS @ EHBEEmMAL TRV
Bmd T HED L O HET, L ZONNINQRELLFETH S, 5ROV < 7y SV —F
vTOTh LK ANBSHHERIEL &> T 5.

SLPEDS id SSL iz & 5 B R ABEH A0, MORE - tEEAFEAOEE L&Y, LR
wmaAERE —EOBRAEHO L LT, PLESETE

ODESYS
(1) ZBHHEFTEHH
M523 H 26 H
(2) HBIRE, K&, &5
BfE v 274 PAHEE 5362
(3] &4+
PRI EE e L 2EY 1 EMSTERORE
(4] # #&

(5)

74 L 2D PRATF, EETFARRURRMNESAEARICE T, | BOELEMS I

KOPEREEME . BINESEEEZMET 500K, AUKXOKREERAT » T AR
HEHBHICEABE NS,

U LA, BLUTIHORT
CALL ODESYS (NEQN, Y, T, TOUT, RELERR, ABSERR, IFLAG)
NEQN : #9455 8EX0K, BEE, AT

Y - EHAGER 1 SOTEEY (NEQN), FERAE, AT,
‘ return L BB A>T 5,
T C jhar Ak (REBRES), FEA, Al

TOUT : Ml BE5Z2 55, KEA, AJl
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RELERR : BB E0FEE0A, FHRE, A
ABSERR : 7 — FO/EEHEREE, BEH, Al

CALLFEI =1
RETURN# =2 v EWKT,
—3 e BEHFREAINSTES,
e d e 25w THOEMRAE Z A,
s FRARS stiff Th 5.,
= e 4Py bk a5 A —FHBM LD,

(6) [FHLOEE
O #osREfoEldy7v—F v F(X, Y, NEQN, YP)ODHT, X, YOBR#KL
LTYPIEZARITL LR,
@ machine KIKETHEHELTI0 +U2 10 K2 E0R/MEU (machine unit
" round — off error) H®L, TWOU =2+ U, FOURU=4 * ULV I K TEL
BT EDMHEB,
@ output ® write statement {3 calling routine THZ RF L L,
(7) MR, BLUBEXH _
+ ARGONNE CODE CENTER AUTHOR NOTE 76 —6DE . STEP,
INTRP, ACC.No.640, 360, 6600 ‘
«  BEHE . Shampine ~ Gordon’
“ Computer Solution of Ordinary Differential Equations — The Initial
Value Problem”
(8) GIEEE
T2KW
(9) &tERRE
JY'l—Yzh y(0)=0.
y2 = ¥1¥3 yal0)= 1. BEsEE (0~ 18626408 )
] y3=—-051y.y2 ys(0)= 1.
OFIRETHI b B
(10 & &
- EoBITH 6 #r
(11) =5 -DllE, BLTA v -7
0y 5 4 — 5 [FLAG it 2 o BEH x5 —HlofiEE L a5, ((5) O

S
uzn & @
FORTRAN

(13) o7y IohbRUHtr—F %
ISIGN, IABS, AMAX1, ABS, SIGN, AMIN1, SQRT, STEP, INTRP
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(14 BDEE
A
(18] BRMAER
(1) Date of registration
March 25, 1977
{2) Registrant
Reactor System Lab., Takahiko Nishida (5362)
(3) Title
' Predictor Corrector Method for Solving the Initial Value ProBlem
of 0.D.E.
{(4) Keywords
Adams method, Predictor corrector method, Variable order,
Automatic control of stepsize, Initial value problem, Ordinary
differential equation, Simultaneous, Interpolating polynomial
(5) Comment
The initial value problem of simultaneous ordinary differential
equations (5.0.D.E.) is efficiently solved by Adams'es predictor-
corrector method and the local interpolation methed. To control
the local trancation error, an order of an interpolating polynomial
and a stepsize are automatically adjusted,
DIFSYS
(1) meReEEA o
Hfn 524124 20H
(2] HFRZE, K&, E5F
BFHF 276 FEARE 5362
(3) 4P
HEEREMCE B 1 BRETHRD HREOR
(4) #& #E

B v~ SO AL TE BEEMBRAEIC & > T R ED IR S €5 L3

iz, ZAHDhOBBEBEET > THRMEEHELIT .

(5)

REOH L STk, B X TR OB
CALL DIFSYS (N, XA, XB, Y, EP, S, H, HMIN, HMAX, NSTEPS,

10UT)

N C GEV T AFREAOKH =4, BEA, AK

XA, XB: BEoKM (a, bl, ERHEERE, AN

Y D PIMMEA L IROCECH, Y), fSREREEEUY, A

return L2 E T3, EEA - T4,
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EP D BEHAHE, SREEEN, AT
S C S()=S=8@)=S=0, HHEEEHL, AN
H SR F T, SRR, AN

HMIN : +#3IMOTR, SHREEER, AR
HMAX ¥ 3oL, SRERRE, AA
NSTEPS : x5 780D LR, BHEA, AN
IOUT : =1, 27 v 7EBIHNT 5. BEE, AN
1, A7 v 7EOHNRITHE.
(6) A LR |
@D FELES, WEbEON, HAH (x=b) LAy v Aabeb, XEIAET S
BEEE S > TOIED,
@ WEKAHET 5 FUNCTIONEID v —F v EZRABELBEARE SR,
FUNCTION FCN (I, X, YM)
[ AR, x=X, y, = YMI), (I=1~N)
FCN =y, (x, y,)
DEIICHZLB,
(7] B BLUBEXR
A.H.Stroud : Numerical Quadrature and Solution of Ordinary
Differential Equations, Spring — Verlag
(8] IEEH
1098 &

(9) FHEER
y{r:__:_é_’ r:]/ Y§+Y§! yl(O):].. y{(o):(]’

ﬁ:—%%, v(0)=0, vi0=1,

EP = 10°%, HMAX = 05, &% (0, 47)
T 90 msec
(10 ¥ E
FOBTEP = 1043 TFA MK (BL, BRELV-F V)
(1) =7-—DNE, BIUA -V

73 Lo
(127 & &
FORTRAN

(13) 7o/ 7ahsBRBUtidr—F 8
FCN (Function®H)

(14) AEOEE
NI |
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BEAEH

(1) Date of registration

Dec. 20, 1977

(2) Registrant
Reactor System Laboratory, Takahiko Nishida (5362)
(3) Title
Rational Extrapolation Method for Solving the Initial Value
Problem of 0.D.E.
4(4) Keywords
' Rational extrapolation, Imitial value problem, Ordinary differential
equation, Simultaneous, Automatic control of stepsiée
(3) Comment
The solutions for the initial value problem of 0.D.E. are more
rapidly obtained by the rational function extrapolation method,
which is the generalized Romberg method, with the automatic control
of a stepsize.
ZONNIN
(1) BRHEFEHH

BRFNG24E 12 H 20 H

(2) mE=ZE, K&, B
BT YR T4, FAEEE, 5362
(31 #4 b
5@ Runge Kutta BT X 2877 1 %A A EAOMBE
(4) & #E
FHFIMOHBHABBEL L - T D,
(5] SUHLERE B EOBH
CALL ZONNIN (N, XA, XB, Y, EP, ER, H, HMIN, HMAX, NSTEPS,
IOUT)
N c dvgAaARERoKk <4, BEY, AN
XA, XB: #oK% (a, b)), SHEEERR, AN
Y C RIER 1 RocEST YW), SREEHET, AHD

Return U-Bm THESA TS,
EP, ER : BEHFFEH a1, &, BREREA, AT
H DRI, EREERD, AN
BMIN  : #%3IMTR, SREEEE, AN
HMAX : F+# 3 MER, SHREREE, AN
NSTEPS : 27w 7 LW, BEE, AN
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(7]

(8]

(9)

(103

(113

(12]

(13]

(14]

(15)
(

(
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OUT : =1 27y 7BREANT 5. BHE, AT
1 ATy THOHIIETDEV,
#EH LOFEE
@ +FIMABHNCEETAREARS LM, HAE (x=Db) KAy vaptabt
3, XA 28O W I EABEBEI ALY,
@ BEEAIEST 2 FUNCTION Bo—F v 2 HELEHRETE LT,
FUNCTION FCN (I, X, YM)
[13, 5ER0ES, x=X, y,= YMI, (I=1~N, N=4) T
FCN =y (x, y;’)
DEICHFAD,
ik, L UBE R
A.H.Stroud : Numerical Quadrature and Solution of Ordinary

Differential Equations, Spring — Verlag

EER
916 &
TR
ﬁ:—%%,rxy?ﬁﬁfjwm:l,ﬁm:ow
;
yé':é—y—az- . valO}= 0, y;(O): I,j
r

EP = 107%, HMAX =05, fsr# (0, 4 =]

T 64 msec
woE
FOFTEP =102 TR MK UBL, FRELV-F )
L5 —DNE, BLUA Y-

" Lo
7 &
FORTRAN

LDTas s L LFUHTV-F T
FCN (Function®)
N ORE
AN
R SR
1) Date of registration
Dec. 20, 1977
2) Registrant
Reactor System Laboratory, Takahiko Nishida (5362)
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(4]

*
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(3) Title
5th Order Runge Kutta Method for Solving the Initial Value
Problem of O0.D.E. .

(4) Keywords
Runge Kutta method, 5-th order, Initial value problem, Ordinary
differential equation, Simultaneous, Automatic control of stepsize

(5} Comment
The O.D.E. are solved by 5th order Runge Kutta method with the
automatic control of a stepsize,

SLPEDS
(1) B&RHEFTHO

Efs2#E1H24d
WrR=E, K&, B
4 25 & R B8 5361

&4 b
BRI & B EVRESHEROEANEDR
B 6

2 EOMYTEY  x, yOELHEER : (x1, xa)X(y1, ya) 2R, ZOHERET
L45, RCEHRS Nk FORMBIE v, (x, y), A=1, 2, = , kizxfl, +
suEaht T kEoMr Rk S 5ELFER

k .
2 L (a)=dy (@=1, 2, = K &
£82¢. fL,

0 %
Imﬂ(%):cwﬂm+cw25;u5+cw35—uﬂ
y

2 At
+ Cad, w uﬂ+0aﬂ5 _6;2_1146

T, Ceg,idda 3T x, y DEEHIBIETS %o BREFIRABEBu, L MTORQ T L

i . aUﬂ _ ' )
Qs ugslQ+ Vﬁf?;(Q) ‘g Q@=v, @ (2}

V/yl

* a ., s
@%fﬁiéﬂéo**cczwum%ﬁ%ﬁf5;@R@ﬂﬁﬁﬁo&ﬁﬁﬂ@ﬁﬁﬁ
TH 5,

<H>

R ~ I THERLII G EEEMOEIRE L T 5,

a
Wiﬁuﬁ~a;m=ouxmowf%ﬁfééo

— DRI OV TH—DATEA SN TVREL Th i, TOEHA, RTORA
BES I T TS RIBEARTIR & LTV 373, LTORABEIESDVWTETOERTEALONT
WAES, NTOMSRHEHILEL LT,
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Lon—F vOREE LT _
O MicREHEOFELEAZ3EVEBRAAEROLV—F vidd 50, #ETRERKRSAEAD
N—=F @R INIEFTH S,
@ HFEIOEIZEHOHHIEEROUESNRET S,
® REHBET > T fo b EB A,
FEOPH LG, B L 5D
CALL SLPEDS (X, M, Y, N, IBV, K, V, MN1, SYSTEM, C, CK, A,
P, F, KM, EPS, IERR, U)
X x DR (1, xm) & (m—1) 99 53RO,
Xi, 1 =1, 2, = , m¥5% 5, EHAES] X(NX), NX =M, A,
M X OSEOK (Fidm, m=3) 253 5, 8BHE, A

Y y DER vy, yol & (n—1) 97T 553 HOEER
Vi, j=1, 2, = , n&5% 5, EEMES Y(NY), NY =N, At
N . yOSREOE (FLn, n=3) 2525, BEE, AJ.
MN1 HAOHOK (MN1=2+* (M+N-2)%2525, B8, AT
K FEBg o CEE (4) o@iink, k=1) 2525, BEM, AT,
IRV  HREHNSELZSNTOEHE D bERT, BEMES BV(K, MN2),
MN2 = MNt, AZ y
Wi, EROMIETL, AROLIITHA ynf |
(x1, yODORBHEDVICESEMD < —  M:N+ID
BEE, RHBIHu, 20T, bEHODR
THEREWHBGAGNTHL LS
IBV (8, b) =0
ET5, —H, BAOhTRLEES,
| MN 1 M+l g
HREZHFORD O ICIRO EDAEFE D & [E T N
T FlZRZNR0 2BHORERS & “; A F X
X,

IBV (£, b) =«

ET5, CORERIROERCLS,

@ bEHOAKBVTHICHEDORMEHROBRSHEODICELN I AETET 5,

@ LTOBMRTHyD2ERBIEEZALEANERG S, BICAORATExELByD 2R
WAEGALEREBD B,

@ LTOERTE, 0%u, 0x* 28860, du, 0y 5460, u 2ELHO,
duy, /IxEBLHO, ORCEELTRY, £/, BOKTE, duy OxEhid
duy /Oy, up ZFOIACTES L K0
LHE®, Qoitdic, AHOBERCHL, BT AHSAEEANETEOELIHTIEL 5.
\ EREGORQAOFREESA D, EHBES VK, MN1, N3), N3 =3,

Adls
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FABHORABM uy OB b BEHOAQuC B 3WMARENAATEL LG & &
V (B, b, #) =vp, (Qy) (=1, 2, 3)
b, =N, TORTEIOATHHOLEEZVRIETETL V. - T, IBVE OBIEIL
IBV (8, b) =0 —= V (B, b, #) =v, (Qn) (=1, 2, 3)
IBV (£, b) =0 — V (8, b, #) (=1, 2, 3) k%
EnHT kictia,
SYSTEM BYHRAEZERT LY 7 v—F v OZHT, XFEE, A,
LDRHTN—F 3z —FPROL D ifEs, _
TEOC, CKDRSIBORAIH S LI, NADcag,, d, EANDEIAELIGER
HESD, EEOMA (x, y) XL, 2T hOMEEAHET L L9095, HENIZ
0 THHMEITEZ 1 TH AARDRAD,

_ a9 5]
u1 Uz ,
by — =
- oo m Tty 3y us =0 (i)
9? 1 a |
X GF T 5T (usg +u )+ 48 G WX {iv)

SUBROUTINE SYSTEM (X, Y, C, CK)
DIMENSION C (4, 4, 5), CK{4)
DATA ICALL .0/
IF (ICALL.NE.0) GO TO 11
READ (5, 12) THETA
12 FORMAT (8 E 92)
C (1, 1, 2) =10

D4ATHAONTVS L E,
\

C (4, 3, 2) =THETA
11 CONTINUE

XC=10/X

C (1, 1, 1) =XC

C (1, 2, 1) =-XC

C (1, 4, 3) =Y

YC=-10Y

C (4, 1, 5) =YC

C (4, 2, 4) =

C (4, 3, 5) =YC

CK[4)=X ** 2

ICALL =1
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RETURN
END
DX HIfES,
C (U DFHM Cag, DB S . EBOFHEB SYSTEMTHTOOZDT
SLPEDS A8 30— F ¥ TIRIEA AR 0, EHBALSIC (K, K, N5),
N5 =5, Hi7.

CK (WROERD A, DI, CEERMETbEEANT O, EHARYCK

(ND), ND =K, H71.

KM KxMOEEANS, KME150, T2 SSL O MINV2S (- T 5729
Thbd, BHEE, Al

A SLPEDS TOfEEFARD f20dic & 2 EFARS| A(K, NA), N=zKx (5
XMxXN=-2xM—2xN), /.
A LA OIFEEMER. EHBEY F(KM, KM), 1/,

P A LB OIEROMEEMIR, BEAES] PINP), NP =2KXMXN, .
EPS Eo#d, THAXOFEHTCESEOHK, »2910° 55100 50,

ER®, AN
IERR MR F -7 E3d%ERT. BHA, B, TOESHFERE

0 CERBHESESh

Eof HE (1) s smiroffic L DetEEd-L, RETURN L.
U IERR = 0 D& MM A S, EHHUES UNU), NU=KxXMxN, th/i,

WO HR, A vv=28 (x, v;) (X, YORBASE) KB} 2E4%
BORAMEK U, DEZus; ET5EE, ULHSU (KXMXN) T uns,

Uzi1, 0 » Ukils WUy214 Ugels 777777 s Uk21s 7777 Y Wimi, 77 , Ukmis Hiizs

(6) (EHLOFEE
® SYSTEMicifisg s —F v Rkl A4 » 704 5 ~CEXTERNALEE %Y 5

T &,

@ EIHDOTF -LIATIERR=0 LM s %, EPSAEXD/EC (107 £ THEE)
TEI Ay 2k DHINS EDEBHRE BT NS B, CHIEMBEILDITANOHE
DEDIEEINE SR, 2 v VaDEDHIE - Tk HORDMITHAR IS
BB EBBEE1DTH D, '

@ Dirichlet P98, IEAOMBRETA » V2 BOE B0 ESIB LOPEEERE
FILOWTHMREDL T L,

(7) #B, BRUOSEE
qubhENkic L, ROEH k xm X nfHO#E KR EFERICEL L HieFEADB &

DREESRT B, BT —RAERGEEETH

BE

D 7+-%4R7v— GHE—F , * BESTRROENE X ZiEME (L,
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T 7, SEEE (1970)
@ “ FACOM 230 — 60 SSL (BH#R+7—Fv - 3477 )) ERAERRE
(230 /60 — 301 ~ 309 — 001 — 7), ¥LUMEMHEE (001 - 301 ~ 309 - 003 —
5) ", BisE (1972)
(8) ZIEEE
6,436 5

(9] ztEesed

A, B du, — 0
Ox dy
du, B o — 0
dy Ix
OFIT, BTEREESI2EE, M=10, N=8D* y ¥ 2aTUBTH -7
(10 % E
roflcaklE

(11) =35 -—DORE, BLUA -V
47T, * ERROR IN SLPEDS, IERR = (EORH)” O THIFT 5, EOBHL
I5-OHBERROEBED THY, BREIZLTRETURN TH 5.
IERR 5 —DEK
13 M<3
14 N< 3
15 X(IizX (I+1)
16 Y(zY (J+1)

21 K<l
24 MN1=2 x(M+N—2)
25 0<IBVEKTHW
26 IBV (A, b) =0m2V{(#, b, 1) =0, V(F, b, 2)=0LU-TH
%o

27 IBV THSE LR, SATRALEO ZRHBADHEZA TV S,
33 KM=K xM
34 EPS < 0
100 RIS B F B RAHOS A BT T - 7o (ES{LL i &O#ET —
WEBROSEER L) B, $ 50T EORPITHNOMEIESLS EPS LITIKIE
=70
12y i
FORTRAN
(13) HErv-—Fv%&
BfEo SSL — MINV 28
AH L —F v — SQRT
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(EXTERNAL —SYSTEM)
14) AHOBRERIUEHER
Yy—Ze7ussshkfH (QER) LTHERESTLIESE, v—FrEERfdd
5 &6

(15)  HERHHH

(1) Date of registration
Jan. 24, 1977

(2) Registrant
Reactor System Lab., Toichiro Fujimura (5361)

{(3) Title
Simultaneous Partial Differential Equations

(4) Keywords
Direct method, Partial differential equation, Central difference
method, Formal solution

(5) Comment
SLPEDS solve a system of the second order partial differential
equations. The solution algorithm is based on the formal central
difference scheme. Therefore, it is applicable only for a stable

problems with a few meshes.
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M) #% £t

M. 1

FP

1T N3 ] T R R RCLLSOITIITTOTPPRPITISI LS 179
RANDEH  c-ovveororereeessnemsomsmtmeme e neae e s st st e et e e e et et 180
UNTFRN T cooroooeereemtrmteresmtmen s a e et e e s 182
DINIRA  cvvveereesremenemer et bt bt e et E b et n s 183
RAND o oeeenemmm e etm e et e eaar et ot bat e e e e e e e et e 185
EXPRIN  coocooretetrermmmmmmmmnuminse i aes s ae e oo s b b st bt bbb s 186
ANRMERN - vvoorrursmnsmsessnstsmmone st s e b e e et 188
GAMERN  -evoersemmmremsesieia e n e b e e 189
BETARN  -coooeeeerrnmrmmmmi e ae s e ae e be st e s sttt 190
HISTRN, HSTRN -oocoorrimrinrsims ittt 192
10130 4 o T T R R RRERETTLMTITTITISTIEIRAPRLE 193
IINTT 3 - vvvvevernmmnmsomm e mmiete et e i st i bbbt e 194

X (0, 1) O—BEHBEDV—F /52554, Ehb@RsTE 5, RANDHE
FASP TELN T B7-HFEV, UNFRN 7 %5 Th A, BEETRANTH S, UNIRA
HEESOINKEICEND, URAND BERBREANTE 500, MOHBERTHMEL S,

EXPRN 75 QB EOMEICR S v —F v THY, UNIT 2 RER—REATELDT ¥
YA~ b uERESEE, IS EGICUNIRAREIOTY S,

RANDU
(1) ZBEHEFTEAH
Hfn47TE4H 28 0
(2) BiIR=E, K&, &iF
HEvry - HRFEHET 5368
(3] 44 b
—REELEK
(4] # 8
—RIEARESY, TORATORREERLVLETILBTE S,
(5) FEUHLEE BIU7HORHA
CALL RANDU (IX, IX, Y)
IX 5l GiEoH), BEE, AtT.
Y o EEEE 0SSV EMAE, iU
(6) MHLEDEE
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(7) Bk B8LUSRE
(8] HIHEEE
150 7 — K

(9) FtEfHR

(10) % &

H

(11) 7—DRE, BEUA y2—Y

FORTRAN
(13) - Co7uss a0l UPHiv—F %

£12)

il

(14  BAOREE
V—AsTar s A

(15 MRERIEH

(1) Date of registration

Apr. 28, 1972
{2) Registrant

Computing Center, Misako Ishiguro (5368)
(3) Title

Uniform Random Number
{4) Keywords

Uniform, Random number, Starting value
(5) Comment

RANDU generates uniform random numbers.

RANDH
(1) B&eAHH
AEfn 524 6 A 30 H

(2) =&HE

B4 v 27 HEFRE 5322
(3) % =&

— R ELEL
(4) #& #E

1+1=(27+3)u; (mod 2%) kKxb (0, 1) O—KIFEHLESH S, FASP
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?%@ht%ﬁ@fufﬁAf&@,MRHMNT%@ﬂtRM@UiD%&%@bJD
(5) PFUHLA '
A& RANDH (IX, IY)
IX #HofEa . BHY, AN, FLOAKET 5.
IY  ROfEu: +1. BEHE, Hh, '
RANDH XM (0, 1) @O—DoDEH, AL,
(61 (#HLOAE
PEEIR S 0D 1 &d 5, WE-T
IX=1
DOAAT =1, 10
R =RANDH (IX, IX)
10 CONTINUE
DEHITHN B,
(7)) BRE, BLUBEHE
fig ik FERUEE, SERED ML
Ui+ 1= au; +b (mod m)
THHM, b=ODEEERAGE, b=0DLEE2FEM LV I,
ZE @ Straker, E.A., Stevens, P.N., Irving, D.C., Cain, V.R.:
“ The MORSE —A Multigroup Neutron and Gamma — Ray Monte
Carlo Transport Code, ORNL — 4585 (1970)
QfH EX FE
(8) IEEE
| 2278
(9)  EtEERH]
0 EEEAEE, | 3 UBLET,
(10) ¥ K
—OOFEHELTORER T ~BHITH BHH5
(EHEH  BREH’
52 L ETE
Oc LD, EELTO REHSBEEN S, BroXHEO L DAHIKHL, &% 10000
Ag>HBEEMO L TH BRI TRIOREN S,

FHRKMOK | 10 100 1000 0% 10 | 10 % 10 x 10
i 5.94 76.1 984.2 90.6 ! 926.2

(11) AT L7 —Avt—Y
73 Lo
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(12) EFEOHEE
FASP

3] @EHzrrIE
LAy Lo

(14)  AHORE L #H

(15)  BEMAEH

(1) Date of registration
Jun., 30, 1977

(2) Registrant

' Reactor System Lab., Kunihiko Horikami (5322)

(3) Title
Uniform Random Number

(4) Keywords
Uniform, Random number, Assembler language, Multiplicative
congruence

(5) Comment
RANDH is a fast uniform random number generator written in assembly

language.

UNFRN7
(1) BHEHBHFFEHH
EFN534E 11 B 1t H

(2) BHEE
FFFEv274 #HEEZ 5322
(31 % #&
—kRELEL
(4] # &
—RRELE O RA
(5) FEUHILA

X = UNFRN 7(DX)

DX : fE¥5E, #IELE 1 <DX < 2¢

UNFRN 7 8% x e U (0, 13
(6) (ERlorE

YA DX ICHZ 5,

fE¥SME=Z%475 (DX, UNFRN 7),
(7) &, BLUBEXH

Xns1 =5 * X, (mod 2*7)
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(8) &ESE
38 &
(9) FEEF
30 msec .~ 1000 calls

(10 ¥ E
2 R THEDMRH.
ERA#2 -1,

(11 HNBTHLI— Ayt

' 13 Lo

(12) SEOEH
FASP

(13) {HHL MU FR
LAY Lo

(14) ABAOEE & #H
V=R

(16) HKeFHEH

(1) Date of registration
Nov. 11, 1978

(2) Registrant
Reactor System Lab., Shuji Incue, 5322

(3) Title
Uniform Random Number

{4) Keywords
Uniform, Random number, Initial value, Double precision, Congruence
method, Long period

{5) Comment
UNFRN7 is a unifrom random number generator. The precisions are

double.

UNIRA
(1] BRHEEAH
s34 11 A 11 H

(2] %BHE

FFFv276 RS 5322
(3) % &

—HRELEL )
(4) # e

—HEELEEEA, x e U (0, 1)
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VIERE S & CHEESE S U GREd 2w vF « T ¥ M) O —F ¥ RANIN 28

WTiT5.
(5] PRUHILY
R =UNIRA (D)
D CYE -
UNIRA Hi/jEl#x ¢ U (0, 1)

CALL RANIN (IX)
IX : #URBME, IX e U (1, 2% —1)
BHEMPEUH L
CALL RANOUT (IX)
IX : BfEM, IX e U (1, 2% 1)

(6] GEALOER
HEHTEIE Eid=wrF » 27 ) @v—F ¥ RANIN i X O FIRERET 5,

(7) Mk, BLUSHEIW '
#EED - HRER FGRRERD  (1979)

(8] IEE=
148 35 (RANIN 70 &, UNFRN 24 E£EEE)

(9) &tHEIFME
18 msec /1000 CALLs

() ¥ K
UNFRN ik

(11) ABTAEZT— s Avt—Y

| Lo

(12) BiHEOEM
FORTRAN

13) (EHxvbhUA
Bdid 5 —F % - RANIN (RAOUT 3@~ wwF +x V1)
B —F v : UNFRN (FASP 538)

(14)  ABAOIZEE & &P
V=R e TRT T A

(15) MREMAHEH

(1) Date of registration
Nov. 11, 1978
{(2) Registrant
Reactor System Lab., Shuji Inoue (5322)
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(3) Title
Uniform Random Number

(4) RKeywords
Uniform, Random number, initial value, Related subroutine,
Fortran language

{5) Comment

UNIRA is a uniform random number generator.

URAND
(1) S&HEFEFAH
B S3 4 11 A LT H

(2] Bgs
CETFE AT A FERED 5322
(31 &% &
— kAL
(4] B  BE
B AR —RRELESE
(5) FEUHLA
R = URAND (D)
D Y-

URAND : —#EELE

PIERE NV —F v

CALL RANSET (MAXINT, NSTRT)

MAXINT : EEFSREARRE

NSTRT : ##&L# (1 <n<MAXINT)

(6) (A ELOER

FACOM 230 — 75 Ti2 MAXINT = 2% — 1

COMMON MIRNG ~IRAN (10), IGEN (10), NWRD, IBASE, MOD,
FBASE, FMOD
I HIRAMERRE B L UBRELENTRE SN S,

FACOM 230 — 75 DB EICE,

IGEN(3)=1, IGEN(2}= 101,758, IGEN (1)= 84,365, NWRD = 3, IBASE =
131,072, MOD = 8,192, FBASE = 131,072, FMOD = 8192
LB, T, COMERELTRLNE, RANSET £FESSAER T, HIHIAE
IRAN{3), IRAN(2), IRAN Qic5h, REHOIMESZ ITMH SN 5, HiTHb
HOIMEAE O 724 & 212 COMMON /MIRNG /%A L TREOH B L0, ROA
HAOBRV—F v EHCTH I,

CALL URANIN (JRAN)

— 185 —



Famat
-3
pu—

(8]

(9]

{10]

(11]

(12)

(13)

(14)

(15)
(1)

(2)

(3)

(4)

(3)

JAERI-M 8479

CALL URANOU (JRAN)

CZTJRAN B NWRD O kZ &% &2 Array TH D, IRANITHIET 5,

R, BLUBER

X1 = 5% # Xy (mod 2°7)

ilEEE

URAND : 206 &, RANSET : 164 38, URANIN : 86 &
ARk fe

105 msec .~ 1000 CALLs

WK

FEH, —fktE, BXUTHROUEE T X M TEHg,

PG HZT — s A yt—

Lo

SHEOMEN

FORTRAN
A v b UH
BhiEg a0 —F .: RANSET, URANIN (URANOURZD=aAF «x P
AFOEE &
V=R e TaT G b
mERFR
Date of registration
Nov., 11, 1978
Registrant
Reactor System Lab., Shuji Inoue (5322)
Title
Machine Independent Uniform Random Number
Keywords
Uniform, Random number, Machine independent, Initial value,
Maximum integer, Congruence method, Fortran language

Comment

URAND is a uniform random number generator independent on the

computer machine.

EXPRN

(1]

(2]

BRBETAO
153 E 11 H11 8

BaRE

R~ 27 apt HEET 5322

— 186 —



JAERI-M B479

(3) & M
fRELELE
(45 # &
FESfHexp (—x) LEHEEORL
x ¢ (0, =)
(5) MUHLA
X =EXPRN (I)
I .431—
X E¥7 -7
(6) @HLOEE
A ELEUE CALL RANIN (IX) THZ 5,
(7] #@#H, 8LUSEXR
von Neumann O FEHHE
[8) iEs=E

96 3B
(9] ETERR
: 91 msec ~ 1000 CALLs

' (10 ¥ E
: Kolmogorov — Smirnov Test &4 (N =100, 3[ED
(11) HNETAELIT — Ay t—
lo
(12) EBo@M
FORTRAN
(13 @EH=v b
Migd B —F > RANIN, ff@oDr—F > : UNIRA
(14]  ABADFRE & #ipH
V= A
(15)  HEHEH
{1) Date of registration
Nov. 11, 1978
(2) Registrant
Reactor System Lab., Shuji Inoue, 5322
(3) Title
Exponential Random Number
{(4) Keywords
Exponential distribution, Random number, Initial value, Von Neumann's
rejection methed, Kolmogorov Smirnov test, Fortran language,

Related subroutine
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Comment

EXPRN generates random numbers corresponding to the expomential

distribution.

ANRMRN

(1]

(23

(3)

(4]

(5)

(6]

(7]

(8)

(9)

(10)

(11)

(12)

(133

BERRHER O

EFI534E 11 H 11 H

ok ]

TR AT L HEET 5322

= H=

EREHH

B e

EfA : FXI=cf X exp (=X /2)dX 507 —5 ek,
RS U

X = ANRMRN(Z)

AR A

X AL

R EoFER

IAELEE RANIN” EDHZ B, /N (4, o) bo07F—5, yid
y=#+ax*xX, XeN (0, 1)

TEZ LGN B,

ik, B XUBEXH
OB, BEXHE —~ MacLaren, M.D., Marsaglia, G., Bray, T.A.

CACM, 17 (1964)

CESR

306 &

TR

90 msec ./ 1000 [F]

B

Kolmogorov — Smirnov Test &# (N =100, 3[=)
HETAELT— A ye—Y

sl.

SEOEMH

FORTRAN

FHx M IE

B4 B —F @ RANIN
ftBor—F v : EXPRN, UNIRA
MAH L —F v 1 EXP

=11
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(156]
(1)

(2)
(3)

(4)

(5)
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ABADIRRE & HilH

V=R «TBTI 4L

Bk REHR

Date of registration

Nov, 11, 1978

Registrant

Reactor System Lab., Shuji Inoue, 5322

Title

Normal Random Number

Keywords

Normal distribution, Random number, Initial value, Synthetic
rejection method, Kolmogorov Smirnov test, Fortran language,
Related subroutine

Comment

ANRMRN is a random number generator for the normal distribution.

GAMRN

(1)
(2)
(3)

(4]

BiRHEFTH O

BEFI534E 11 A 11 A

BgE

By AT 4 FEEZ 5322

*® #

# < EE

Bk

wEEATE (fX)=C « X" 'exp (—4X), C=27,Tin)

1A HDEBMXDOHLE,

(5)

(6]

(7]

(8)

MECH LA : .
X =GAMRN (ALAM, ETA)

ALAM : & (CPRgRARMEL L)

ETA : 7 (REBRE

X D BT - (FRBATTORELL)
HEHEOER

HEIELS I RANIN (IX) k&3,

e, BLUSE X

B

LiEEE

192 &
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[9) FHERE
56 msec ~~ 1000 [B]
(10) # li-2

(11) HWEGTLTIT— Aoy —Y
7ile
(12) EEoEH
FORTRAN
(13) R YHE
B# 4 50— F » : RANIN
ff@o—F>»  EXPRN, UNIRA
#HiAAs—F > EXP, ALOG
(14) AR & FH
V=32
(15) RZRHBH
(1) Date of registration
Nov. 11, 1978
{2) Registrant
Reactor System Lab., Shuji Inoue, 5322
(3) Title
Random Number Subjected to Gamma Distribution
{(4) Keywords
Random number, Gamma distribution, Initial value, Synthetic
rejection method, Fortran language, Related subroutine
(5) Comment
GAMRN generates random numbers for the gamma distribution by the

synthetic rejection method.

BET ARN
(1) =BRPFEFEAH
Hins3&E 11 A11H

(2] EBRE

BHFHEY2F L FHEEZ 5322
(3] % &

~N— 7 mELE
(43 #® B

~—5 e HEE

fIXi=C s (X—a) "' (b—-X)"""!
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C=r(r+7)/{Irrn (b—a)™* 77"}
(5) EEUHLA
X=BETARN (GAM, ETA, A, B)
GAM: r>0
ETA : #>0
A, B &M (a, b
X 8 %
(6) #FHLOER
P ELEE RANIN (IX) kD525,
(71 #E BELUBEH
200N < EHHDW
(8) GEEEE
90 ;&
(9] FREE
131 msec /1000 calls
(10} ¥ K

(1) ABTEZTI—Avt—Y
3 Llo
(12) EFHEOEHM
FORTRAN
(13) Rz b IH
- BAdd 5 v—F ¥ ¢ RANIN
fEonv—F» GAMEN
(14]  ABOREHE & &EH
v =2
(15)  BFAHEH
(1) Date of registration
Nov, 11, 1978
(2) Registrant
Reactor System Lab., Shuji Inoue, 5322
(3) Title
Random Number Subjected to Beta Distribution
(4) Keywords
Random number, Beta distribution, Initial value, Gamma distribution,
Fortran language, Related subroutine
(5) Comment

BETARN generates random numbers of the beta distribution.
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HISTRN, HSTRN
(1) BEPHEFAH
53411 A 11 B

(2] BiRE

BFHEs A7 HEED 5322
(3 # #

ER NI T L
(4] #

WMEMEASE 2 P77 LTEL SN HELE
fiXi=P;, Xi<X<Xie1
(5] FEUHILS
X = HISTRN (K, R, P)
K XA EHEEL
R : X4, REK+1D7 V1
P XKOEBOWER, BEIKDT LA
X &#%7—7%
Pl=1,/KDE X, ROV—FrEFEITLLTEDS,
X =HSTRN (K, R)
HL, K, Riz EZRI L,
(6) {FHEOEE
FIELEL RANIN THA %,
(7) i, BLUBEXR
Ylal—vav
(8] iEEE
114 &, (HSTRN : 8635
(9] &HEERME
48 msec (HSTRN : 37 msec)
(10) ¥ ®E

(11) HETLII— s Ayt-—¥

L.
(12) SHEOEM
FORTRAN
(13) Rz v rIH
& b,

REsd 50— F ¥ : RANIN
ffEor—F v . UNIRA
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(14)  ABEORE &%
V=R eTas gL
(15]  HeFRAIER
(1) Date of registration
Nov. 11, 1978
(2) Registrant
Reactor System Lab., Shuji Inoue, 5322
(3) Title
' Random Number Related to Histgram
{4) Keywords
Random number, Histgram, Distribution function, Initial value,
Simulation, Foreran language, Related subroutine
.(5) Comment
HISTRN generates random numbers of a function whose probability

density is given by a step function (histgram}.

UNIT2
(1) BRAFEAC
IEFN 63 4 11 B 11 A

(2) B&HE
HTHEvR74 FHEEZ 5322

(3; % &
HE~sz b (28RIT)

(4) #, Bk
—fEIH N7 b VDFE

(5) FEUHLA

CALL UNIT2 (U,V)

U, VN7 bvBEE UR+Vi=]
(6) FEHLoRE

FIMRELEIT CALL RANIN (IX) THZ 3,
(7) fRi:, BLUBEER

von Neumann OFEHEE

(8) tarE

92 &
(9) GtERE

68 msec . 1000 calls
(10) % &
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(11)
(12

(13]

(14)

(15]
(1)

(2)
(3)

(4)

(3)

UNIT 3

(1)

(2]

(3]

[4)

(53

(6)

JAERI-M 8479

HBETELT — Ayt
T,
=B
FORTRAN
Ry IH
BEd B —F >~ : RANIN
ffE@ov—F >~ ; UNIRN
ABOIRE & FalH
V=R e TOT T A
R H A
Date of registration
Nov. 11, 1978
Registrant
Reactor System Lab,, Shuji Inoue, 5322
Title ‘
Two-Dimensional Random Vector
Keywords
Two-dimension, Random vector, Initial value, Von Neumann's
rejection method, Fortran language, Related subroutine
Comment
UNIT2 generates uniform random numbers corresponding to two

dimensional unit vectors.

BiEEFEH A

MHfI534E 11 B 11 H

BiE

R 274 FFEEZ 5322

* &

FHE~<z7 b (385

¥

—RRIZHM <7 b LDFEE

FEUH LA

CALL UNIT 3 (U, V, W) ‘
U, V, W:No bvBEER, U+ VI+W? =]
R LowE

#IHAELEE CALL RANIN (IX) THZ 3,
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(7]
| (8)
(9)
(10)
§ (11)
(12)

(13]

(14]

(15)
. (1)

(2)
(3)

(4)

(5)

R, B LUBE W
Coveyou DEEAF:
EAR

126 35

R RER

145 msec 1000 calls
BOE

HETELT— e Ayt —

7 Lo
SEDOEH
FORTRAN
AT bYH
BimEid 5/ —F - RANIN
{I@or—+ > : UNIRN
AFDORE L EPH
v =R
REHEH
Date of registratiom
Nov. 11, 1978
Registrant

Reactor System Lab., Shuji Inoue, 5322

Title

JAERI-M 8479

Three-Dimensional Random Vector

Keywords

Three-dimension, Random vector, Initial value, Coveyou's rejection

method, Fortran language, Related subroutine

Comment

UNIT3 generates uniform random numbers corresponding to three

dimensional unit vectors.
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(N) % B M =B

STEAMZ , STEAM , STEAMV m,Bﬁ%ﬁ?ﬁ@ﬁﬁf%mwf,%ﬂ$%ﬁ%ﬁﬁé
D, FOWSBANET S, L UNTS mﬁ%@%ﬂ%‘rf{@bnéﬁﬁ@%% &M R R
(M.K.S.,C.G.S., F.P.S.)OHOERETINV-FYTH5,

STEAMZ , STEAM, STEAMV
(1] EHBFFER D
Efns 144 9H 3H
(2) ®fz=, K&, BHE
SESTEF EHIEFF 5351
Zedetk o — FEIRE  /MAEN 5978
(33 &4 b
ERR

(41 # &8
E$ﬁﬁ$§%ﬁ@%ﬁﬁ(l%?¢)mﬁﬁéﬂtméGmm%ﬁgmmmwz%ﬁ

b L USRS, L FB S NARERB L CTOMABAHET S, MULKBIES LRE
THB,
(53 FROSH LA, X OEIE OB
(Al RRIEEE & SR E 7
TSAT (Pp) fEFRERK
PSAT (Tp) s
B FHLBEES5ATRRERBIUTORIBERD B,
(i) AR, Tvyry, Tv/boEdd
CALL STEAMZ (Py, Tp, Vp, Hp, Sp, N
(i) R zvsre, tvboeBlUEER#OS
CALL STEAM (T, P, V, H,S, CP, N)
(i) (OB, hp, HiE, 8 AEEFRN . K (SRIEME) LU (Co
SCy ) 2K B, '
CALL STEAMV (Tp,Pp,Vy,Hp . Sy ,CPp,CVyp, HRHOy, CC p,
BETHA, , AKAPp , GAMMA p, N, IPR, IZV)
81 DB i AhH
A

AKAP, — — (
vV 4P

Yr ZEHAESE(MZN 3 D* O
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1 Ay

BETHA, — (— )« BEREREC 1K ] D O
v 9T
iP :
CCp —V2(—)y TEEDITIM?Z sec? ) D O
3V
oh
CP (E;)P EFHE (Kcal kg CJ S O
CPD ‘ ” D O
du
CcV (a )y SEAH#(Kcal kg CT) S D
T
CVyp ” D O
GAMMA, Cp / Cy [k#oDIL 0]
H vy E(Keal kg ] g O
HD ” D O
HRHOp, —VZ (#h,/3V)p(Kcal + M3 kg?] D O
0 77 v bAEOFENEL SN 1 O

1PR = {
1 75 v VEOFESELL

IVAY ——1 V,H,S,CPD&AFE I 1
0 V,H,S oaitE
1 V,H,S,CP,CV, HRHO, CC, BETHA, AKAP,
GAMMA O3 ~_TEEHE

N =0 [Ehpks LUBEBER I 1
1 fafnEs (REESE
2 v (A 7))
3 gmfok  (GREE - )
4 ” (EH » )
P FEA kg, cm? 1(0<P=101972)
(BEEEOCHIBAHET L LS, WMEIVETIENSE) S 10
Pp FE# (kg cm? J(0<P=101972)
(BEREOMIIELHET 5L &, BHIEASHAENS) D I
S v ot (Keal kg °K ] S 0
Sp ” D O
T BECC) (001=T=800)
(FHEEOMMBZHETS X, HNEENHAIEHE) 5§ 10
T BELC) (001=T<800)

(FhEEORINEZHET 5L &, BAREMSE/IENS) D 1
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v HE®r M? kg ) S 0
Vp ” D O
(6] HHLOEE
47— F v STEAMOR 3 HBBEEEMEITH D, —F4, STEAMZ XU
STEAMV OB BB EBEHEHEE TH 5, - ¢, EERAOSNTOWASTEAMIZDL
TREELRETH S, FORTRANH TiZ, ¥ HFORT T B=DOUBLE , FORTRAND T
12 OPTION DOUBLE #FW5%, ZD# 7 v—F vIK20TOREGERIKE T,
(7) B, BLUBEXE
AABBFSRITORSE (1967 4) OEUBEKERVTEY, KGRI
Newton gEZxHW TS, _
REYH - BN BEESY T v—F v STEAM & £DFHE, JAERI - M
6967, 197792 H
(8) MEAR
TSAT 72W
PSAT 72W
FOf $92 7KW
£9) FFEE
TSAT, PSAT iLoWCHED TE,LVOTECBLEL R, £OMIK20THE, #
1300 —AFtE LT, £hEh
STEAMZ 6.3 ¥

STEAM 7.0 #
STEAMV 102 #
C A U A
(1) ¥ ®;

AA RS RTOESE (1968 4) L& THERAB LU 350°C ORMBAKT
SHEXRAMBIEEND HEDPE, TNTHLT S,
(113 =7 -OMB, BXUA Y =& T
1. STEAMF (P, T,SPVOL , ENTAL, ENTRO, CP, CV, G, F, VIS, DVIS,
TCON, A, PR, NREGON, NSTWAT )

W OB ANELTEARESN, BESEUNICFENS -,
M &: STOP

2 SUB3 N CHO CH1
SUB 4 N CHO CH1

A BBAGTE % Newton BT N L ISR, MELER ¢ O T HIIGRL
Hpote CHO, CHL ZIN[EIEN — 1 EO x Df,

(123 8 &
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(13) co7ay 3 ohbBUOHTV—F &

PSAT, TSAT, BETK,

BETKP, TSATA, CHI 2, CHI3, CHI4, BET3,

BET4, NL, NN, NX, NZ, STEAMF, SUBBET, SUB1, SUBZ2 , SUB3 , SUB4 ,

VISCON
HA BN~ F V5
SQRT, LOG, EXP
(143 REOEE
A2
C(15) wEAFH

(1) Date of registration

Sept. 3, 1975
(2) Registrant

Heat Transfer Lab,

, Konomo Sanokawa (5351),

Reactor Safety Code Development Lab., Kensuke Kobayashi (5978)

(3) Title
Steam Table
{4) Xeywords

Common Keywords -

STEAMZ: Specific
STEAM : Specific

constant
STEAMV: Specific

consctant

Steam table, Gibbs function, Helmholtz functioen,
Saturate line, State variable, Temperature, Pressure
volume, Enthalpy, Entropy

volume, Enthalpy, Entropy, Specific heat at

pressure

volume, Enthalpy, Entropy, Specific heats at

pressure and volume, Velocity of sound, Thermal

expansion coefficient

{5) Comment

Using Gibbs, Helmholtz functions described in the steam table (1967)

published by the Japan Mechanical Engineering Society, STEAM

calculates valves

variables.

UNITS
(1) Z&EAHH
BEfn5s 24E8H2 1H
(2] B&EE

of variables of states and derivatives of the

Zeto - FEXEE FIES 5978

33 % &

N BIFHBNBRE 70 5654 75Y) UCL 1
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r47

€51

(63l

€73
£8l
[@
£10)
113
£121

(133

JAERI-M 8479

" fe :

Fi% e B O A FEOREME, & AEMELMROZNEFERITTOBLICERT
L, ¥, FOERELTH, EHEMNRELTE M K.S,C.G.S.,F.P.5. @3
Lhd, o HHEIRG 5, CDS4 75 ERTE2 - FKEHTHhIE, AT -5 %2
EOBMNTHEAAALD, HHF s 2 IEOBRMTHEEHLAD TSP TEL, £
b, Mo — FORMERS, B2BMREFALTOREK o —FOhy 7Y vy
HEBLTIL S, RSB,

o LA
2 FHEREPHT I EATER YT —F B L UMD EHRERIEE ZIRDELDT
HAb,

CALL UNITS BATHE O H OB, X EATROER

CALL REGIST 74 737 ) OHELTWILWHRADENSEEER

CALL WUNITS EB#L Tv5HEAD0—EROIER

(B0 UNT BARBEAROHE BEBER)

(B8%) DUNIT BSBHRHOTE (BRER

CALL WUCTAB OB D EMBREREROER

(B0 UNITT  BEOBAHE (BEHEEH)

(B%) DUNITT REOHMEE (GHER)

BE, &4 77075 A DBEEOFME T IBOFRHLBHITRT,
FHEDEER

REGIST, WUNITS, UNIT, DUNIT, WUCTAB® 5 2D+ 77 0 77 4id, UNITS
EFEALHBRTUMERTEE W,

R

Ll

EEE

#9955 KW

FHE R

H+ T AETRETHNLER

B OE

BOEERFAB T BB ORI OB Ly, SRETRRRONDS 3HEBELY,
HET 515 —« Aot

%

SEOER

FORTRAN (FACOM 230 ~ 75 @ FORTRAN — D B8 XUH THEMATHE

[faE I o

| \ PAGE  VERIFY, UNITSO,
ffB~F¥  — CHECK, CONVRT, DECIPH, NOCHEC, UNITS!
Eﬂiﬁ@ SSL — ﬁ l_/ o

HoAL L -—F v — &L,
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(4] AROEE & HEH
FRAAC A L TRV,
(15] BFEAHEK
(1) Date of registration
Aug. 21, 1977
{2) Registrant
Reactor Safety Code Development Lab., Seiji Abe (5978)
(3) Title
Conversion Program of System of Unit on Mechanics and Thermo-
dynamics
(4) Keywords
Common keywords - Conversion table, System of unit on mechanics,

thermodynamics

UNITS: Initial setting, Absolute system of units
REGIST: Edit, Registration
WUNITS: Table of system of units

| | WUCTAB: Conversion factors

(5) Comment

UNITS converts a given set of variables in mechanics and thermo-
dynamics of an arbitrary system of unit to that of M.K.S., C.G.S.,

or F.P.S. unit system.
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(0) A H ya|

T 14 )y L O L ALLL I LLIRTIIEPI I LAt 203
REAG , REAI N REAM .................................................. R TR eaerererreranr 204
BOPEN , ( BREAD, BWRITE ,BCLOSE, BCSEBC , WRTTM, |
SETBLK, BACK, SPACEF , BACKF ) rreverereersesrmnean N 210
READB ......................................................................................................... 212
ETPACK - veesesssrsmrmrssens trmas neetaenee s e s enbbe s e s s s e e s b e e 214

DTLIST 34 v F» ks 1~ FO~<#$TH )R pE LD, REAG »5REAM ¥ TR 7Y — -
73 —<v FERVEANEIT.

BOPEN (2 FORTRAN TEUR AL VR T — 7OAHAZTY, THIy 2L Td2 —F
#4575, READB i3 BOPEN @x » + 1) BREAD %{#» TIBM,” 360 D/NAF Y —« F7—
55— TEES, BHEERNL,

ETPACK {3707 7 497 -4 %#FORTRAN DAAOHBRELL, @RT -7 IKRES LY
S —% v T Be LIBE Dk 5 CHROMRE 5504, FORTRANDBE IS,

DTLIST
(1) BRBHERH
W5 2FE3IA3 T H G
(23 WRE, K&, &F
WRITHE ¥EE /L 5208

{31 #4 bt
ATy heF—FD)R b
(4] #
ERANKE (58) HAONDE, AV Ty b F=F (B-F) O~FIL YR+ %
&%,

(5] BRUH LA
CALL DTLIST
(61 FRLOEE
@ 5 BIET ARMOREAD XOETHWST &,
@ F-IOXRFIALEYA AL -, RETIHENHL LR, ERAPTIC L
@ FORTRAN — H 0ATHAGEETH 5,
(71 BEXH
44 : "FACOM 230 M VI, FORTRANN —H R F5|% (755P—- 0280 - 1}7
(1976)
(8] FIRER
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11038
[91 FHERE
#- FUET O TRELT
(101 ¥ E
RBAR
(11] TF3— A yt—¥
L
12y § &
FORTRAN
13 fHgv—+Fv
L
(14) READREE
ERE /N
(15) BFAMFH
(1) Date_of registration
March 31, 1977
{2) Registrant
Radiation Dosimetry Section, Hiroshi Ryufuku, (5208)
{(3) Title
Input Card Listing
(4) Keywords
Input card listing
(5) Comment

DTLIST is used for a card image listing of input data.

REAG
(13 BEFBFEEAH
M4 641281 7H
[2) W, K%, EHF
HEwvy5y - HH H 5975
(3] #4 b
7Y —-eTFzx—=v FPAT]
[4) # e
7Y —Ta -7y b TF- I &R,
(53 FREUHUAHE, 8XU5IHDHMA
#% CALL REAG (ARRAY, N, HOL 1, HOL 2)
#3% CALL REAI (IARRAY, N, HOL 1, HOL 2)
#e CALL REAM (AARRAY, IARRAY, N1, N2, N3)
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(1) F—4yOhEhi
F—sRAREILT, BEXFICHY 6N 5B, HEREEZEATHHT 5.

(L

#l

1)

HDp& i

JAERI-M 8479

IR B E B B NS DB, CO¥ T —F VTR, Bi—
BT ~TERE/IMUSHE LTREL, BRICERSNL s 4 TIERTHOT, CC
TREF/DMUREIC DO T OHIB <5,

EE/ NS, BRELTRO LI Y F ENRSD,

IS;'b | vi] = |val bl E[b][Sz]blvg]|, |

S, S, WEE

bz 3 vs (1% 23850,
vy Vo 3/NEGED fE & G DHEXHE,

V3

1

2
3
4.
5
5

TR
1

(S LS L S T e B o

R DHEHEE R T,
E Rfe#iliod s Lamd,

BF-yORYDETT HOT FBT 77 2HV 5,
CORRIRBENTH-T, KRBT E25QRER L T2H TNy FL TR,

bh TmReT T 77

St L xR, ELF vy T,

EDBER+ OfS

NS AS 0 D & XX, Vo £ ¢ Vg

INEER D AD E X, vy

 ROEHSFERLICTC vy, THEZEEDAE, Rilzrs, 77 v73E
FETHD, BRICROFEENVFLTLED, +1 -2 &l TYYFaE
+10&-20&H8ENE,

+ 1
+1 1] 2
+0 1] 2
1] 2] -
1 2
11 2] 3
123

11 2
1] 2] 3
1t 213

2
3

3

.

3

[ 2B L

415 E 01

STEl -0 1

5

E| ],

E ' 2],

El—-11|+t14}{=1]0
11213
ET12H5 b

1 LIROERIEST 6REFE 510,
S, ELTHERE-2AYFTRE, vy £E D Fhh—2LE,

1.
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EdsvFaniud vy BAE,

2

3 —oOKE—RON - FOBET2HF7LITILHINEL,
4 v 121 007ER
k)

(1.2) fEEEE (Kbbpil, »AER #T)

AL
n (Dy, Dy, oermmeemeee D.) OBTyFTHE, Thid, Dy~D, D
m@@ﬁ%n@<D@ibtﬂy%tt%@&aménéon@ﬁ%@ﬁb%ﬁ
TH b,

# 2 (L0, L5), 3 (0)@klo, L5, 10, L5, 0, 0, 0.&7°¥F
Lz &ictid, COBAOHMELT, mE3 0LNTHSET L, n (o0
-°)ﬁ’ﬁ@ﬁ*F@l~7Zﬁibmﬂv%iéﬁﬁﬁﬁéoOi@Q&@
H - FRE A TYF LTIROFEY,

DHPER
Dll n *Dz@ﬁ;("‘uy%ﬁ-% &, Cﬂﬁi, Dl,D1+D2,D1 -+ 2D2,D1+
3Dy e D,+nDy A5 F LAC LN T B, n RFSOBVEETSH S,

@ 1.0, 5%01, 2%-—02L0, 1.1, 12, 13, 14, 15, 13, LI
ERYF LT RS, CDBADHIIE LTiHn %Dy 2 -HROH - FO1
~T NG5 LY FTELENDD, {OPLL &AM SRERFICEMT
seemexmo, fan 2] (sl 2] xl = 2] srwcesn,
2 (C 5 3, 1 ) ERNVFLRFREELIE,

®T
/ (Slash) A —HOF 5 FHF) ool vFToe ROFLOA-F

THELW) | TLTHEACAPERY, 7077 BB BELETEERIIOBRPHRS T

3 N & D LORBSITEONE, BRIKBRARSHNEEDE, €29 —7Y

SRLTHERIESNS, /DHEIE AV F LI EDOH — FOXFHRERSNL,
LS - FERODBREROAREARET 50T, ERETELERITN

v LTVEEEICIE, BODES 2R3 E0T iy, Lichi- T/ 23 sV

531k LF -9 BART BEROEIIOLDICHELI N - FEARDOT, @A

ROERSEBYTH LD, HOWKLUORD T/ ANy F 35 EHBFEEL,

(1.3) XZFobhibhlk
Y DIEAIE, format (DAY 4 TOEH LEAEL N, XF EEFE LUK
%) RonTH, H - FOAT LORHD L, 4 XEHON T L TEEPALXF
BEHCEND, T3 XFUEERS QX 2BPLA - FORLETHS, XFil
REAM L&A 7, 8, MR8/ NEUSEBIES A7 — s 2ROV —F v OXFD
55 LTA LEH—BERE EDONTEONS, XFOHEILHE, BH, FE/INK

— 206 —



JAERI-M 8479

BHOF -8 FDITTIvFLTE L0, BHPBRIHNIREBARR L ER, X7
DF~FDHEODRTORG,/ TF— 3R TIELT ENTES,
(2) HT—F ORI
ZDY Th—F g4 TOENCLD, 3 @iﬁ@ﬂ?(jﬁfj%éo
(2.1) EE/NGEEOFS 1 :
FEI/INEUS OB % NZE, ARRAY & 0 HEFHC ARRAY (1 5ARRAYINZE T AL
tsicid, CALL REAG (ARRAY, N, HOL 1, HOL 2) &BE3s,

i,
READ(5) ARRAY (1), I =1, N)
YT 5,
& L ARRAY(5), ARRAY (), -onreeeo , ARRAY (N+4) KKNBOKA L&A
i,
CALL REAG ( ARRAY (5}, N, HOL 1, HOL 2)
i,
READ(5]{ ARRAY(I), I=5, N+4)
YT 5,

NoRD I, BHAbARTS 2, FAE,
CALL REAG (ARRAY,N:* (N+4) 2, HOL1, HOL 2)
LT R 0,
bL, BFEEHLLVERXZ1EL LD EEAE,
CALL REAG (X, 1,HOL1,HOL 2}
EREAIE X,
L, BEDSPLBOENE2ELE, —EiIUiKE, ThoZH BT DH -1
BB ST SN T8 HS, FlZE
COMMON ,“ LABEL /X, Y, Z
ENETHONTNS EE,
CALL REAG (X, 3, HOL1, HOL2)
It X, Y, ZA—ERIB T ENTEDL, w7 N—F vid, h— FpERES
N B I MEREA L, HOL1, HOL2 ORNBETHH8XFE Y 4 L ELTN
BoF—4% (10X, 10E 125) @fomat T7 Y ~ +L, returnd b, HOL L,
HOLZOMBIRHOL1I=4H |F| L] O|A|, HOLZ=4H|T| I [N| Gj&
HohUHESLTEREOL S IKFESY, 50 CALL REAG ( ARRAY, N,
AHFLOA , 4HTING) EMEsE#MF(D&A b ELT|FIL|OJA|T| I NI
G| &I BXFHT ) ¥ Ehb,
(22) EBHOWUPE:
EHENZEIARRAY L HEF|E LTLA LT,
CALL REAI (IARRAY,N, HOL1, HOL2)
EFES, TR
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READ (5)(IARRAY (1], T=1, N)
CHM T B, 4T —F VEANEOREN —FholA LD, HOL !, HOL 2 ORNE
THL 8NEES A P ELTFORMAT (10X, 10112) ©7) LT
return 9 5%,

(2.3) RBRBGIATOFTL

L6l

EAE4 X Ny F, BEE Ny B, BEH/NBUSEE Ny 38, £hEh%E AARRAY,
IARRAY , ARRAY L0 HEFIT JA T L E M,

CALL REAM (AARRAY, IARRAY, ARRAY, Ny, Nz, N3)
LS5,

N;, No, N3 QUFADLORED 0 THIVE, MET L5 4 7 OMBZEL D, &
DOIBAREEL CAEKO T v METROE . A1 F TR, XF, B FE/NN
EMOIEIC S F L, TNTDIATOROH LK TORS EN V53 Do B
OBFEDF = v 213, FRNENDS A TTELTHEIDT, CODHALP2HHLS
hOBEEE 74 7ORBETF—FRELEP->THOTEESE L,

FlZ T,
CALL REAM ( AARRAY, IARRAY, ARRAY, 0, 5, 5)
LBEA#5 L %, [ARRAY, ARRAY i@ 0 £/ G 0EANT 5 & &,
| 1]o] ctoly ] || wEo<e
sl cloly]s]| oy | /] &nvsea,
Bos A T7EEDT VY REAM @b 5 —20fA&LT, TITE~ICREATS
REAGHEAS Ltz F— ¥ DRBEERAT TN v b §588, 247 a7 oTHIKT)
VrARHBELRED, HA50RF-IOMMSELTT Y v LTE, HTESETE
L%, REAM TOFhp oMoy A 7E2Iwid, 7)) ¥ &2 LENTIAL
P EMTEDS,
A 1EIC 5 XEMERET 20, (SREEHES LAEBICCDREAM 24
WTF—F A ktricid, 2IEOEREEUTELEMBH 5o
A,

DIMENSION L ABEL (2]

DOUBLE PRECISION LABEL

CALL REAM ( LABEL, IARRAY, ARRAY, 4, 0, 0)
LIEAGE A — FITN v F SNFBAID 1 6 LFEM, 4 v - 7Ty 7 LOLABELI,
LABEL(2) &) BfticlNFE N5, _

TEDEAHE, ZOFT—F TR, BHTH- T, BEOLSHLTE
FORMAT (nA 4) KM% d 5, Lih-T, £ACENK L 6 XFHABICPES
NT, #HMFORMAT (4A3)T7) v bENHEHTWEER, XHTFENRITE
wEOHH, B4, B, H12, FleHFEONFREESh, BOD1 2 XFW
2BHTTY v P ENSOTHEE NI,

#H EoEE
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fifit s L UBE
EER

REAG, REAI, REAM, IBCDT 1. TK#, IBCD PR <A F = ¥ P T, —2DF vy

71t > T b
AT R B

(93

riel

¥

4

(11) =5 -ORE, BLEA -

(123

£i3]

(143

[15]

1

=]

n TH CHARACTER xx IS ILLEGAL
WE: nBEDA T LN VFENTOAXEXXRBRDTE DL,
BB 1 COXFEEERLTHRADDT 5,

EXESS DATA ENCOUNTERD m, n

HNE: 7 -y OEZPETES, (m>n)

AE : Vs TOETETD S,

MORE DATA REQUIRED m, n

WA 7— 9 OfEH DI, (m<n)

B Vs TOEITETTYS,

o
oer

FORTRAN
cpT s e oRUORTN - F A

AN OEE
e ZRTUTT A
e g

(1)

(2)

(3)

(4)

(5)

Date of registration

Dec. 17, 1971

Registrant

Computing Center, Kiyoshi Asai, 5975
Title

Free Format Input
Keywords

Input, Free format

Comment

The routine consists of three subroutines REAG, REAT and REAM.
REAG is used for the input of floating numbers.

REAI is used for the input of integer numbers.
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REAM is used for the input of mixed numbers of floating and

integer type.

BOPEN
(1) B&EHFEEAH
BMI5045H13H
(2) BIRZE Kf, B
HHEev sy — HRBHEET 5368
(31 4 b
BRT — 7 OEEE AT
(4] # &
FACOM 230 — 60 @ FORTRAN TIREARVHET ~7 (T35 v 27280 OA
MABEDY, Th7 v 2t LTz — FEBRETES,
(5 BEOHL b BLU5IHORA
(1) 774 mA-7v;CALL BOPEN (ELTYP, TAPE, MODE, DEN)
(2) 179y 78#kikd s CALL BREADIA)
(3) 170y s&&iAH; CALL BWRITE(A
(4) 7+ 4@ a—%; CALL BCLOSE (FLTYP, OPT)
(5) BCD (5 - 7_t) — EBCDIC Z# ; C =BC 5 EBCIW)
6) ¥ —F+=—2 (EOF v -27)D&E&E:AH,
CALL WRTTM
(1) 7oy 7EBEOESE

CALL SETBLK ( FLTYPE, 1)

O TN—F ik, BXAADIL T Oy 7 REEE LG LEICHV 515, FD
%o BLKSIZE, RCDSIZE, BUFLAZE SN 5. F D XD BLKSIZE SO ¥ EIE
BEEOBAIHE, 7oy sBEABEND, HAHLLORAE, BLKSIZE FTHEE
LB TO Ty 74, EEOESOSLZGLAEREALRY. v 77 DEDE,
MOF—sDFEFE LML S

(8) /Ny 7R —R el —La—F

CALL BACK (FLTYPE)

] —La— RSy 7 AR-AETIE D

« READ— BACKSPACE — READ

« WRITE — BACKSPACE — WRITE

DHEETH 5o
(9) 74 -7 -FRR=Re1-T7ANL
CALL SPACEF
ﬁ£ﬁ6774wmﬁbfﬁmﬁééo&®f—7'7—7®ﬁﬁmf)f-“vFﬁ
{ %o
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AQY Ny 7 AL—A» 1 —T 74
CALL BACKFT
i OFLER
mmﬂ)::wz Aﬁ774W(ﬁéﬂ$)}§ﬁﬁ,kﬁ
1 gh7r A0 (EEAH '
0: 7rﬁvaﬁﬁf—f} BHE AN
t. 9 b7 v IRERT -7
MODE = (0 : HF¥oNU0 74y BRE AR
{1 D EENY ?‘4}
0: 556 BPI (T+7»2 IN/OUT) BN, AN
{1: 800 BPI (9 +%v# IN,/ OUT, L '
Th3 w2 IN)

A FHASE R EXALFHOLEER, T O
[FCOMMONEZ%ic kY, 7707y 7 RET ¢ BEE, AN
DEMAFEEL TBH U NEE SN,

OPT = {o: REWIND ({h 77 » 4 wicid, EOF&E <) | BEA, AN

1 : LEAVE ( €D¥%) } '

w BCD 21— FTL1EKE6LFHA-TVEHDET S,  BRER, AT

C EZELT, COLBIz, Wolhid XF, COTFSH HEHEE, AJ
it WoTH 2 XFELBABASD.

{EL, C & BC5EBC {3 DOUBLE PRECISION OHEEWBHETH b,
I Jov sk (N4 FBAT), BEE, AJ
(61 {HRHTDEE
R MF YR —DT OS5 L THD, RDWRT 05T LAY PEBD2OT S,
e 7075 AOBRIRKRDOED

MAIN RDWRT ERRMES
a2 = wWar -7 I 7 — R
AR A TN F HTN—F
¥y b=
(FORTRAN)
(FASP)
(FORTRAN )
- R

BEXHOOP 8 ~9 B8R,
(71 B, BLUBEXR
@D FEEET: CIFEEMRS T - 7DOREAD, WRITE # 74— 5> (FACOM 230
60 B " (FrRERD (1970)
® RBEET: "REERST - TOAMA Sy -7 (FARER (1973)
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(81 RER

HRAI-E25 7 500 — 700z
(91 FHERHE

msec DA —FTH5B,
(10l ¥ =

(1) =7 —ORE, BLUA -V
EELMODOP 3~ P 8 B,
[12) § &
FASP

(13 270/ 7 apoBUHIv-—FrE
EEHE D JSSL - PACK, UNPACK
"t —F ¥ — ERRMES
(14) READRERE
Y —ReTORsG AN
(15) BRAFK#
(1} Date of registration
May 13, 1975
{2) Registrant
Computing Center, Misako Ishikuro, 5368
(3) Title
Non-standard I/0 Facilities for Magnetic Tape
(4) Keywords
Input, Output, Tape, Magnetic, 7 track, Non-standard
(5) Comment _
BOPEN provides facilities for READ and WRITE operations which

are not able to handle by normal Fortran 1/0 statements.

READB
(1) BRHFFRAH
BRf14 85 H 1 7H
(2) Rz K& BF
BFHFE2546 BHF Bk 5363
(32 #A4brn
NAFY + F—FDREAD ~—F v
(4] # #&
IBM,/ 360 DA F VY s F—FeF —FR1o0VHhNe I — FiEHAS, TOE
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M9 5,
(5) RO LA, Bk U5l DA
CALL READB ( WORK, MWORD, IER )
WORK : 54 + 1) « F— 5 D5ArTNAENZ. 117,
MWORD ;: |l ovaneLa— FOEH, BHEA, B,
IER ; > 7 —Bpicty FSNBF2 -4, i,

NS A — DN TIERE LB,

(61 A LOTE
JEfErE A A — F v [ BREAD v—F 1 ( JSSLCEHE) 2FAL TV,
[7) 8B, BLUBZEXE
HH OEE BLE HE: oS4+ VERORSET -7 0% M (IBM360 Hdo
FACOM 230 /60 B~0E#HB7a 75 )" (FrRERD , (1973)
(8) tEEE
1528
(91 FtEMARE

[l %

(113 =

3

F—edyt— VONEBSLUPLE

LT RS T 7O READ  WRITE # 7 —F » (FACOM 2390
S 60 B 7 (FRERD (1970) :

12y =

f5i=]

FORTRAN & X7 FASP
(133 fH@v—F %
JSSL @ BREAD #%{#H

(143 2
/

B ORI & #i[H
. SR i = 7 AN

(15) BRHER

(1)

(2)

(3

(4)

(5)

Date of registration

May 17, 1971
Registrant

Reactor System Lab., Tsuneo Tsutsui , 5363
Title

A Read Routine for IBM 360 Binary Data
Keywords

Read routine, IBM 360 Binary data

Comment

READB reads a Fortran logical record of IBM 360 binary data on a

magnetic tape into a specified area and counts the record length.
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ETPACK
(13 Z&HEFFAD
N6 14E3H 3 H
(2) #EL, KH HHE
=R G N Bt —BR 5361
3) #4 b
Fasge (LA b)) OREENE
(4] # fE
Y 2T AELLAY PEMTEF - TICEELEY, BloF -7iIBE LD, F
FF oGO LOERD (FUVE, NYF) LEDTE, ¥F- 42 LIED ORIEX L&
2505, ¥H— FR|EAGL,
25D LIBE TIT9 T &5% 0D, BENE - THEA 5L D FORTRAN T
EbnNT 5,
(5] BEUHRLTE
CALL ETPACK
(Bl LS
(6] EHALOEE
5 — 413 READX T3 AAL Gt RRESH)
(71 B L UBE R
f 2
8] FfEsE
9948 &
191 FHER]
2 0 fonET 1 BETH
(01 ¥ K

(11) AT AT — A vk -
2iCEH D,
1. NO #COM,/*END CARD OR COM.EXCEED LIMIT e+
2 depdobk ERROR IN ETPACK  kkkox sk ERR. NO. = e

EHICHEBEITIV S,

(121 § &8
FORTRAN

(13) fERHV—F %
AN —F ERROR, TRFM 12, ETNTAB
HiABL—F v EXIT
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(141 ZABADFEE B P HER
e
(15) HeFRAIEH
(1) Date of registration
March 3, 1976
(2) Registrant
Reactor System Lab., Toichiro Fujimura, 5361
(3) Title
Store and Reproduction of Program Source Cards
{4) Keywords
Card image, Program card, Store, Library
(53) Comment

A name card, a card deck followed an END card consists of an

element for the ETPACK routine.
The ETPACK reads the element, stores it on a file, transfers it

to a file or print it out to a printer.

(REE 1 ETPACK 3E#
A. HE
£¢ D element % volume ) IWRELE Y, BESHEboELEY L0 T 5,
B. volume ~®iLFDEA
B. 1 type 1
BCD (20 A 4)Tikbi, 17 Bk dekment ¥ XD 5,
®mH D card

—— ] =D element

END

END

DUNTOA

B#ED element

END
B. 2 type 2
Binary Tk 11, Hiciid (1+1+240)W=242W i, JELBLUEHLIBDL
3.7
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w | 1w \ 240W
oln ) £ element
A DR 0 _ dummy

d DO

ile  END card #3754 | END card 25751

element EE0 1 Ex2s0wW(1240
_ BB O o id. L _
i E END card 8% % END card 5% 5
PR Y &%%O)EE &%, %C§T%<o
e £ 4 card
. A v
d element W ¥ dummy
O+ 1 ‘
C. ETPACK T2 file

file {ff £ type R /W
old RAEFT, (T, W, HiRoxg Y 2 R
input FizfiinH 03 ' 1 R
output +ic print A Y 1 W
punch Fiz punch H 1 W
transfer od Jinput file M oE X5 17)0 2 W
keep HLIBRET S 2 W
scratch input file % B4 58 RIS D 2 7 W

D. nzkkss
old +input @£ element HBEESH, £D25H transfericBa b &0, BLUHIKRS
N BHDOLIAND keep file iTHR S,
E. AJ card
E. 1 file unit (71 4)
NOL, NIN, NOU, NPU, NTR, NKE, N5C
E. 2 file KZEN5 element @ head card % print ¥ S option (41 4)
(0 :omit 1 :print)
IPOL, IPIN, IPTR, IPKE

E. 3 input fil o element 2 ' (0~999) (1 4)
NEINP
E. 4 command @ head card (A 4)

1 -4 column i€ *COM &iEA

E. 5 command cards

H H file |element id_B_Tname B |element id E | name E | command
# &  1X,A3 1X,13 2A4 1X,13 2AZ 1X ,A3
1 2—4 6 —8 9—16 18—20 21— 28 30-32
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command (%

PRI - print (EEEHAD &% END skip, line count )

PUN - punch (YT (print )D& ERFI[H)

TRA - transfer file & D, keep file Al =R AR

DEL .- transfer , keep file DRHITE 57T,
D AREEHS D, #5ET A file DEB element 2 SHE element ITH LTS 10)0
name (2WIGE 3 element DEFITH 5, fikid old ®& & OLD, input @& & [NP&
ALAT Do

GEOIEFREETH 5680, 120 elementicid 2H 318E WA, 2H
print L7-0, transfer & delete #$85) (derror &5, A3 0BIDHFAHIK,
&AM & & old + input A keep file K& SN B,

E. 6 command @ end card (A 4)
1 — 4 column T xEND &iCA
E. 7 input file (20A 43

input file DR E 7185 elements
F. #%file iIciEEHAE S volume

NOL NIN NOU NPU NTR NKE NSC
type 2 1 1 I 2 2 27
5 X e X X X X X
6 X X o & P X X
1 * pd O O P X X
new'? x x| 0 O O o O
pUMMY ¥ O O O o 0 O X
recorded 1) O < x X X Y X
G. BERIEF
G. 1 #HLUL file 25 &%, NOL % DUMMYBEIL T %,
G. 2 input file 7 & &, NEINP=0 &L, NIN= 5% 212 DUMMY$ESEIC 4 3,
G. 3 oldfile ®&® print /i3 punch @& %, NKE % DUMMY #EEiCT %,
G. 4 input file ®&® print F 7L punch @& &, NKE % DUMMY f8iEILT B,
G. 5 type 1 file¥Bon & &, NINEZLHNPU k- T <,
G. 6 type 2 file®dBBDE &, NOLA 2 NTR ithe - T <,
H. &A
B
1. #

input file ( #— FAS) THA 6NE 4D>Delement % print §55GD Y a 7K.
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*l".l""*.

v o £

i ! i
! H
;‘ i

|

|
N
XXXy P!-U W.UaT 0!C 2
J : | z ; -
|

E X ﬁF ETPACK
CALL ETPACK ! f
sTOP i !

END : | |
EDNUN

s DUMMY + DEVD=DA

¥OIS

K FO3» EF(TWOD—b)

¥DISK F@9 t=(1%OD=H)
¥DISK Fiog ;
¥DATA ; §

5
o]

4
*COM:
[ NP
*#END.

)

C
SELE

FIN

| Y
<
-

1HA1N§PR0- uDATA SET PR

, nA;w PRO@HAM

DIMtNSION XE(8) 2 YE(B)
. DATA k/3,5,9 0.4.2/
. osTbp 1 4

EN | ? | |
SUBROUIT INE] SCLINE (KaYaN 2
DIMENSIION K (29D Y (397
READ (54120 (Y(IP3L[P=1419)
2 FDRMAT’(&FlO 3)
. RETURN| ,
 END ‘
| ] |
CT  RELBIN
] L
. END
L ; DATA SET.

toNTQOLECAkm

37 5,9 | 1s.le

-lu- i + ﬁ l;
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( FHROEIR )

1) MT, disk %59,

2) LD element ZRE L FERETT Do
END skip, line count print.
~&7¥TH print o
punch .

D volume iZ#F,

"3) element &It

L ¥BLED card (1 — column M¥ TE) & END card 256755, END card 316,
10—17 2 column #% blank, 7 — 9 column %3 END T sty
FHAANEERYIO card D1 7T — 2 4 column o & L5,
4) EBIEA BB ORI keep fik THE,
5) FICBEANBREM O, MOBET LI,
#171 Coutput , punch )b [Elkk.
§) print X END skip line count A3 (carriage control ) TH 5, “FiTHLDLER
punch ZH 5,
7) input file @ card OB ITHFEHH, K& input D type 2 THL,
8) element #3999 £ T,
card i3 1200 feet 8060 BPl T1~2 AWET S,
9) element BT 999 F T,
card {21200 feet 800BPI T5~6 hiKE S,
10) old file @ element id. i 1 55 element O E T, input file & element id. 3 1 5
input 3% element D F TFHF N 5,
11) old file @ element $& DA ~ 999 DHEPHTHSH T &,
12} label DAELN TS,
13) ¥FD FAA, DUMMY, DEVD=DA &L THWAZ &,
1) co7ars s aTHAE (1 - element KL EE T file
15) xHEAHE, XiEASEE N EK
16) print, punch, transfer, keep & &, element OMEF L, old @ 14 5#DE T, input
D10 ETOIRF &85, GEOIEFIC3ERR
17 keep file EdEF, FlAE, old file = 2 2iEaT b L EiCHM.
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(P) fF X

FRANGE, FTRANS, FFIT, FCONT, FDIAL, FSEGM, FSEQU -------orerorervreenn 221
STDPL { RANGE, DIAL, TITLE, MULTI, TABLE, CLOSE )} - civoevreeiennnne 227
P = 1t 1 o T S T LA TR TR S PP S IR PR TSP PR EEPPEPRPIE 233
() o 4 A/ T S ALERRTT DI PR TIPS 237

FRANGE 75 FSEQU B 70w 9 ODERY 7V —F 52§ LOTHRAEVE L7y v 7
YaFrne v—FvTHY, STDPL R 2RTEFNTT 4 %2525 LKL DEEIIE T A
— S AEBTELTT oy b330 FTHD, =7 —OHPEE-, THE,

GPLOT ! i1 | BB SN ERNTWADT, $EY oy bOLE, LEEROTMICHNTS
D, By 5 7HEDETETES, CPLOTZ R GPLOT LOHBHTH D, FEXMOLDHL b
T&5,

FRANGE
(1] BERPFEFEAA
WS 149 H6H
(21 WHRZE, K&, BE
BFpy 254 BHREEE 5361
(31 %4 b
HAZOy b« b= FrEFUBELEEDr T FvESK F - - X)
(4] # fE :
FRANGE — F— # Of# T 28 EHOFoRAE, &/IME) KDL,
FTRANS — #4024y =) » 7 () 279,
FFIT - FSERBLTYS7 (H-7) EH,
FCONT — 7oy # « F-7OHEET 5.
FDIAL — 75 7O EOBBEERH,
FSEGM — #5%H <,
FSEQU — ZEMiIZEHHHERNLTH G
(53 BEUH LA
SO R EE R,
(61 EHLoEE
ISR LAY T -—F Y TH b,
(71 ZEH
1) #E+# : "Graphic Plotter ez aTA" (ARED (1970)
9) #E+ % : "GRAPHIC PLOTTER <==a7s (CALCOMP 900, 937/
1136) 7 (FrNEED (1972)
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3) BREUAR s 2 X4k "CALCOMP 7o 733 vy ev=a7v—1"
(1969)
4) BERHE—RS: JAERI — M 7100 (1977)
(8] AR
Br—FvEbbTPTHS,
(9] EtEmmsm '
Bv—FvEbEMO,
(103 ¥ g
S0y 5 OBEIRO Lnm TH B,
L) BT AT A vk
® ERROR IN (—# v4) : RETURN
@® WARNING IN (v—F &) @ BYRAEOSHE, KT
Ryt - VEHEMON—F Vb B, |
(12) EEOBHE '
| FORTRAN
(13) Az I
FRANGE : #L
FTRANS : FRANGE, ALOG 10
FFIT  : IABS, SYMBOL, PLOT, SMOOT
FCONT : PLOT, PLOTS _
FDIAL : FSEGM, FLOAT, COS, SIN
FSEGM : PLOT '
FSEQU : FLOAT, ABS, ALOG10, COS, SIN, NUMBER
FEo 5B ALOG10, IABS, COS, SIN, FLOAT, ABS A& v —F >,
SYMBOL, PLOT, PLOTS , NUMBER {37’01 & + X — &/ 2.+ & —F ¥, SMOOT
BFT o H Ty vaFne n—Fy (IS BR) THb, |
(14) ABAOREEC®EE ' '
Xk 4) TV A7 077 L%NH
(15) BEFIEH -
(1) Date of registration
Sep. 6, 1976
{2) Registrant
Reactor System Lab., Toichiro Fujimura, 5361
(3) Title
F-Series: A Subroutine Package for Plotting Formed by the Basic
Subroutines

(4) Keywords
Series, Package, Plot, Basic subroutine, Range, Scaling, Curve fit,
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Magnetic tape, Dial, Segment, Sequence
(3) Comment
F-Series is a subroutine package for plotting, which is composed
of seven independent subroutines. Each is a combination of the
basic subroutines provided for a CALCOMP plotter. They are as
follows,
FRANGE decides the range of data.
FTRANS scales the data.
FFIT draws the curve with fitting.
FCONT controls the magnetic tape.
FDIAL draws the dial of axis.
FSEGM draws a row of segments

FSEQU draws a sequence of numbers in line.

(ff8%) BNV FYONUHLE

CALL FRANGE (MC, MCMAX, NP, AR, ARMIN, ARMAX)
By —ADF -5 LERAME, BABER T, |
2 WoCHEH AR ( MCMAX NDA) oo ( (AR(i,j),j=1~NP{i)),i=1~
MC) OR/MEEBAEEET, (FRD

——— NDA

o WPOL) ~»Hth s

/=

L m \L// s

{ue l/

!

I -
| woeo _\|/

MCMAX Ve
\ unused

| ~Z >

array AR{MCMAX, NDA)

MC ERIEHE7 - FDr—ROY BHY AT

MCMAX W% AR QK& FEHE AH

NP 1 RHSIT, Bi ¥ —2DF — 7 DKL, BT AN
NP(i)7 %5 C&ETRT,

AR F— 8% Ahb 2 RTEF EHR AT

ARMIN FRoO#EBEICHR T 5 AR Of/ME ERH HNH

ARMAX Z " ” » KB A A
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CALL FTRANS ( M, MDIM, N, Z,X1,X2,Y1,Y2,LL)
gyfzm?faéﬁﬁmﬁﬁiéo
zﬁiﬁwz(MMMJ@)K%ménfwéf—azﬁJ)Ai:1~m,j:1~n3

Bx By 0T, xphSys KB ESCEHBEL IHANMERET S,
- M -2 D¥m, BHEEY, AJl, M=1.

MDIM  EHIZOKE SARY, $1 0Tk, BHE, Af, MDIM=M, (82 05E
NZ it n, DRAEID RSBSOS TR LS, i s L TEILERLN, )

N Si—2DF -y O n; FAND, BRE, AJ, Nlil=1, i=1~Mo

Z F-4% 2, BANDL L, E@msAEBSHAEND, EHVES Z (MDIM,
NZ), Az, dgEmos iz (1,]) >0&352 L,

X1,X2,Y1,Y2

| pHmoBEr M X1AYLE, X2AY2eERIhE (FREHE .

y : y
} 1
. ¥,
Yo 1
2431 \ #1j
1
Y1
-~ }
- X
0 X1 2z Xy 0 /1 ST X
(a) Linear transformation (b) Logarithmic transformation

LHICERA, AN, X 1<X2, Y1<Y2, BeHdBEHROLEX 1> 0,
LL EROEASE B, 10X EFER, 2 0L M. BEE, Al
(3 ) HIRAOETS L, BED7Y v ELUTROLEET D,

L X1>X2FHRBY1I>Y20&EE ANDPAS,

9 X 1=X2%3dY1l=Y20&EZ{i,j)=Y 1,
3, LLXx1, 20&&xLL =1,

4, LL =2, Z2(i,j)<0m&&, LL=1,

CALL FFIT (X, Y, NP, TALT, LS, ITERP)
X ( NDX) NDX = NP
Y ( NDY) NDY =NP
NP F—5 O (=21)
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JALT {(JALT- 1) r&&xic7ev b
URREERS v dati L
=CERRE o , SHEV,

LS vydn=w - (20)
ITERP NP=3, JALT=0 D&E (fho & S
L ovmene )
VR SMOOT v — F v &ICH (LEEEH)
NP =7
y JALT =1
LS =5
A ITERP=2
s ¥7)
5 > X
L
CALL FCONT { XG, YG, MCN)
XG, YG Fr LA
MCN e 0 HABEDH,
------ 1 5 -7 open &IERFEEL,
------ 2 FABE®RT 7% close,
CALL FDIAL {( XS, YS, THETA, DIST, NL, HEIGHT )
XS, YS #3H O H 5% DIRA DR
THETA x¥h & oE%)
DIST BODCEBO FTOES# (mm)
NL HBEOOH =1 o

HEIGHT H®Books >0
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I

CALL FSEGN (XS, YS, XE, YE) (xg5 e
xS o x EBE
YS oy
XE BEDx ~
YE vy (xg» ¥)
CALL FSEQU ( XS, YS, THETA, DIST,FPNS, FPNE, NT, HEIGHT, NN, ISTYL)
. a¢
4
|
2,
2
e
a1 0
=AM AL F(x,y)
G
: ol 4
(a) Style 1 (b) Style 2
NT HFom =1
FPNS, FPNE  &#IB XU O DE
(XS, YS) BONOHDAE (mm)
THETA x 507"}
DIST BH & BEORDRY
HEIGHT HEOREE >0)
NN INELIFOSE (X 1) P5BR) (—1~11)
ISTYL =X HFOER (1, 2)
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STDPL
(1) Z&FPRFLEAO
WEF 5 2438 7H (R
(2) ZBEH, iR, BE
BHRy27 L BRAHE—RD 5361
(33 &4t
FEHE « 453k 72y b —F 3 STDPL

(4) # &

' my—20F sp,;(i=l~m @5 -—A0OEHK j=1~n,BFi 7 - AT
-5 DIREO Mx, yERD (x55,y5) #b0&S, E—xy BELmEDY ¥ Hv
(e—) A oTTuy bt b, oy b IEENSEBICEIALD (BET oy )
L2 —¥HEETALD (BHT Ry b) COIEDISTLNSE (TOES, b
DI T B, oMDTa b F Y EBERTES) o F— 5 ik 2 PRSI HE
XNTVLELDETEH, 1kEiflosE (174r—204) O7 oy P EERETS S,
Ko7 ey hv—F ¥ GPLOT1, GPLOTZ (CUROBR) &, F— sHHHFHE L&
20 W5 7ABERVESZICEY TS LM, STDPL B7 0 v & ORHIIRE (L
HOBR) 21ELET, ERELEHPTHL, wFT i VEATHED, 27 - F =
v 7 HHENTVS GEHEXROZR) .

(51 FEUHLA

O BESa, tOEE
CALL STDPL ( MC, MCMAX, NP, XP, YP, LLX, LLY, IDSS )
MC— # — 20% A (4I0HPOm) AL, BEE, Adl. MC2 1,
MCMAX — /7 — X OO BAET, BF XP, YPOAKX SERHLH 1 OFEicE>, ¥
A, AJl, MCMAX =MC .,
NP — Ziy—20F - 708 (FE4)Dn,,n, 22)Y&NP (i) kAR, BEER
|| —NP ( NDN), NDN=MC, AJl,
XP — Eir-A0PER0F -5 OxBEx ; 2XP (i,]) tAN %, EKRHAECH]
—XP { MCMAX, NDX) , NDX =2 max NP(ilo Al
YP — XP EERbc y BBy, AYP(i.]) ICANB, FEURS YP( MCMAX,
NDY), NDY == max NP{il, A/l '
LLX — x Silc 4 5 84175, BEREAN, LLX =1 O&&4, 20& SHEK
EH6hs,
LLY — LLX LERicy #ic BT 5H8E AT 5. BEAE, AL
IDSS — B0 » F THEL EFTTIHD I E2ANS, BHRY, ATl
@ ¥HETosbDEE
CALL STDPL (MC, MCMAX, NP, XP, YP, LLX, LLY, IDSS)
CALL RANGE  (XPMIN, XPMAX, YPMIN, YPMAX )
CALL DIAL ( WIDTH, HEIGHT , XLW, XUP, YLW, YUP, MOPEN)
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CALL TITLE {LGT, NG, LXT, NX, LYT, NT)

CALL MULTI (JALTI, LS, IPEN)

CALL NOTE ( XTA, YTA, HTA, STA, NTA, MTA>
CALL CLOSE { MCLOSE >

(i) STDPL— F -4 25%, poRHETa > FTHB L EERT

MCMAX 5 YP & TOISEDH R COEE o » bDLE EE Lo

LLX —— xihicPd 2EEE LTS 7 7 ORRORE HRICET BIEEET 2.
BHEA, AT

LLX=1, 2 RE#E7D v bOEELELCTH D,

ILX = —1, —2 %8¢ Lke s, ZO@EMMECHNT 2x #DLDHLENT, &
Mo & & idx = 0O, ool siall DMEOHICETINEE AN S,
(Fig. 128 .

5, {ILLX =1, 20 &%, BLWILLX=-1, —2T, CNLRYIN BT 7
SORIcBEREVE XIFEBICINGEELNILE,

LLY — yéhicBL, LLX &[@RIIBEETH. BEH, AT,

IDSS — — EE7ay b THET EERT LRI, 77y b AKOBEAET T
7, BER, Af, IDSS OfiLTOERIKROBY TH Do

=9 BT Oy NT, SO0 7 ay ARV S,

=3 EHET oy T, KEnT oy K (y ﬁﬁ]ﬁﬁﬁ’&"JQOCm)*é’:ﬁﬁb‘%o

(i) RANGE —— 7 —#% 0¥ L S#@HE 5.

XPMIN — B4 XP @ &/MA
FEEA, W

XPMAX — [EEiC XP DR AMEEE S, EEW, I,

YPMIN — B4 YP O/ MEE1S 5, EEH, {77,

YPMAX —— EiF| YP OBAME A8 5, EHER, H7, coxv b RIS Th

min XP (i,}) &5,
1=i=<MC, 1=j< NPl

o,
(il DIAL — 73 70OKx3%%EETS (Fig. 2 BH) .
WIDTH — 7 5 7 OF:ORx) HAOM (mmBa) 252 5. WIDTHX 1000,
HEA, AT

HEIGHT — 7 5 7 OH0#iy) HE DM (mm) 25X 5. HEIGHT<200 (K&
WHE DS %, HEIGHT < 750) EHE, AJL

XLW —— 75 7THRS5x O FBEE5L 5, XLWSXPMIN, EHE, ATle
XUP —— #57CHS>t DYRASA B, XUP ZXPMAX, REE, AJl
VLW ——- 757 TSy DFHRASZS, YLWS YPMIN, EHE, AJl
YUP —- 75 7TRS y DLERAEEA 5, YUP S YPMAX o EE, AJl

MOPEN — 7 0 » 4 5 — e #5505 18R, ¥HH, AJ. Vs 70OHT, C

« C OEORERBE, EHTEDATLEL,
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D440 (BEHL 6 1OOEMR LofiicToydy « v—F rEF TS EF0,

T

1 xANS,

Oy )RFEEETHEE VA, 0L 2R WIDTH= 200, HEIGHT
— 150, XLW= XPMIN, XUP = XPMAX, YLW= YPMIN, YUP = YPMAX,
MOPEN = | 8 A5 N5,
v} TITLE — 77 70EEEE{,

LGT —
NG —

LXT —
NX —

LYT —
NY —

55 7REDY A CAVERLL, RER, AJL
LGT THA L XTFOH, BHE, AT,

NG it# (7 x WIDTH +640) /48EF,

x it A b vAEBZ B, RET AT
LXT THA 3T 0. BHE, AT,

NX (2% (7 x WIDTH + 840) /45 LEIF,
yEhicEL 44 bvEGZ B, WER, AT
LYT THZ B3 NFEOR. B, A

NY (3% (14 x HEIGHT + 255) 90 Llh,

Oy Y REEEETHRNY, F0EEESA P AELTHBENIL,
(V) MULTI — &/r —2DF - 7%7 0y +§ 5,
JALT — ®A&ODF —RATBWVWT, 7 9EMEEE2IC 7oy +TH0EEETS
(THODIBEBR) , PIAEE | 7— 2075 ODE(NPUI}BEL, &7 -5 &R0
RIEEGTHEY, YAV @B (L20) @ LEJALT iLL+12AD
%, BEBECH JALT (ND] ), NDJ=MC, AFl.

s —

) 2Ah s,

R -Z2Dy Y FLOERIES LHOO 1 0HEXEED2 5 A4S
Bz Sl r—2icvyydEr 2HWT7oy b A EE LSO %

AN B, BHEEEFILS (NDL), NDL=MC  AM. 0=LS(I1=127, 2L LS
(=158 % Ly,

I[IPEN —

By -2AET0. L THRVOBE (XHOEBR) ERET 5.

BHR, AJ, 1XIPEN(i}=3,
B7 oy FOEE, JALT()=(NP{i)—1 —MOD (NP{{)—1, 207} 20+
1 (1<<NP()<20 BoFEEy yHLrefE, 21SNPIS40 SOl 1flss

o v EAERR, o EVASRILIE-TNA) , LSIi)=1, IPENli) =1T& %,
i NOTE — 7 7 7 iCERPELAE LEAVS,
XTA —— ¥ & A0, FLEXTFE, BFOETHOx B (mm), REE,
Ao
YTA E Foy BE (mm) . EHE, AN
HTA — Y UvEALDXE, BFOKRS S (mm) » FFW, AT
LTA —- vy £LOBUES, B(XF, $hale5is, thxh, BERE,

* HEEA 7 0RICED IBIINFEN TS, 5201 (B) THEH2 (#F) ©3 (F) ##F >4

AL,
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0LTA<127, XF8, EERIT, AJl
STA —— FHENEWH 2D xMEQHET), FHE, AJL
NTA —— VoA diiddls, ~viEbFTH-TRELE- 1, "V ETTT
BTl hEk— 2EAND, XEAH LERXFTOREANSD, BFEECLEH
IEEDTOREK (BHbMT 2, XMOSHSHE, - ISNTAS11) 2525, B
BB, Al
MTA AR hAEET S, 1OEEvyEL, 20LEXT, 30LER
FTH D, BHEE, A,
cprvhY) ORI T oy s DEAN—F v THB, SYMBOL © NUMBER (X
ﬁ®4,5E§%)&EUT&%&,ﬁ&%65&bfm57§7®ﬁm([725,
WIDTH + 80,1 % { —20., HEIGHT + 15 J Fig. 28 2@A 0L I0DF «
Y D BT T B, COTY M) IRFHERNTHEL, FOEERFATHT 7 -k
ook X EERIMAERLE, '
B 7O, bDEX, Yy — sl - RBEBOXMEREROEMCE o
vil CLOSE -— 7av bO#ET,
MCLOSE —— ¥ 2 7OH T, L0 EMb& 7oy bLIGNEE ], Tay 3 5EE
0 & AND, BT, AJl
(6] HALOER _ _
@ SO, FOESE, 19DV F7ONT, Fov b -Frid STDPL ZHE B L2

AT,

® EETo, bOEE, COSTDPL OFfx v ) AEXIEFE, BE (5) ORUOI
FFICHES o

@ v NOTE RZOREBTHEFATLEY, £/, ZOMETH, 70 b
W F UREIRT EETELN, 7 7 OHEPD, B DEBEEN & 518 - T 2ht+aE
ETHT L,

@ ﬁﬁfﬂvbwkéﬂ,11@957®¢f,CQW—%ymﬁKmmfuy%wf%
SAEH o, Fi, LONV—FUERDELES D (STDPL & CLOSE % T8 1
O®ﬁ47W&EDI&®7§7%%ﬁéﬁéc)EKHC@W—%V@&KM@?Dv
b—F U AEESTESTES,

& 14 -ZLHTFoy FLEVEEDONP, XP, YP %1 587 NP, XP (NDX),
YP(NDY)DEHIZ1IBKLOEETH I

® TooubhAEhLES, FAE (40, 35) KBL, 7oy PAEKRABLE, BEILHEA
%(WHWH+1%”ﬁ35)K§?o<DELSﬂPL%@$&%,C®ﬁ%§<@ﬁ
LsAs7ay b5 (Fig. 2 28) .

@ WEAELEOEIMOSALREANEE - THAAM, "nHafy - A7 OPT
L5 bhd, Flilg, =+ Y TITLE® LGT 2 GRAPH D5 XFE525 L g,

DIMENSION LGTI(2}
DATA LGT ./ 8H GRAPH AAL/
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3.0 : 3.0
2.0 4 2.0 4
1.0 o 1.0 -
0. 0.
~1.0 -1.0 . :
1072 107! 109 10! 102 107! 109 10l
(a) LLX=-2 and LLY=-1 (b} LLX=2 and LLY=1

1 TFrame of agraphwith or without section lines for a

Fig.
semi-log plot

(plotting sheet)

o]
_ Seut_lige) A SR A A A R
P} title of grapn . !
I 15 (tte of graph '
I !
o [ frame of graph 1
!
I :
" I !
@ I @ \ |
- | o]
el b I e
T e
> EN| [
| = o
| g 12 =
|cu| E ]?J [8
|j| !g =
iﬁjl r'c'ju 5 E
| origin of graph Iy 8 8
' . WIDTH - s o
25 T 80 1§ = o
| B &
PR ‘o
o
)

R S
15 |20 | title of x-axis 25
T U — —_, e e e e - e - e e e e e — -
15£ . 15%
origin by operator —®X-direction

Fig. 2 Specifications of a graph in unit of mm
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ESrR
CALL TITLE ( 5 HGRAPH, 5, - )
EF 5,
® 75 7EFLED, —EORY DFRTS I —v—F v STAY 2FATH S, FIZE
5749 0 ERBOTT 4Ny FThEE
SUBROUTINE STAY
CALL PLOT (0, 0, 777)
RETURN
END
FnA - FuEHMTasEick, 3 7E2BFELTRAILENTES GFELIBX
HOB®)
(7] BEBLUSEXE
23
@ EtE+ »# : " Graphic Plotter v =a 7" (FRAERD (1970)
@ #HE+wv#4 : "GRAPHIC PLOTTER == 7 (CALCOMP 900,937/
1136) " (FrmERD) (19723
@ E#JIEH: JAERI — memo 4255, JAERI —M 5550
@ BEFH—BE: JAERI —M 7100 (1977)
(8] MEBER
345038
(9] EFhEmsh ‘
34 —2TH20ADYF 7%, TITLE# 1[0 NOTE % 6 EIFFATWIDTH=7 5
mm, HEIGHT =8 5 mm it fcd &, Q2B TH-7
{101 % B
Tay FOBERLImmTH S,
(11) =7 -DUBEHBLIUA v T
“WARNING IN STDPL, - " & "ERROR IN STDPL, -
DIBED A v &~ VHHS, FIEREEEICEE LA T oy FERRTL (518D
BREALV) B, BEEZ40x )% RETURN L, 206 &DCALLBT 7 —F =
v 7 L LT3,
(123 § &
FORTRAN
(13) 270 d 5 ahoFUETL-F V&
v DIAL, TITLE, MULTI, NOTE, CLOSE
tEr—F % —— STAY

- 232 —



%muﬁﬁ.u.w

JAERI-M 8479

BE® JSSL FRANGE, FTRANS , FCONT , FSEGM, MAEX

TJr vy vate Ty b —Fy— LGAXS

HA7 oy ba—F ¥ — NEWPEN, PLOT, AXIS , SYMBOL , NUMBER

#As v —F ¥ —— MOD, IABS, FLOAT, ABS, COS, SIN, ALOG 10
(14) ABHORE &

XBOTY — R« 7077 L%,
(15) #FAFER

(1) Date of registration

Mar, 7, 1977 (Modified)
{2) Registrant

Reactor System Lab., Toichiro Fujimura, 5361

(3) Title _
STDPL for Standard Graph Drawing

(4) Keywords
Standard style, Graph drawing, Two-dimensional data, X-Y plane,
Special style, Multi entry, Error check, Graphic plotter

(5) Comment
Let PlJ (i=1vm, j=1vn;) be the j-th points of the i-th case of
two-dimensional data. If the x and y components are X4 and Yijs
repectively, STDPL draws them as m lines on an x-y plane. The

most of the parameters for drawing are optional. It is also

allowed to draw such graphs continuously.

GPLOT 1
(1) BHRHFEEHD
Rf04 THETHZ28H
(2) W= K& BH
FfEyzyse EHN B 5361
(3] #4bw
A IERY T v —F v
(4] # 6 .
(1) B8=a~r -3 v (log —log,log — linear , linear - log, linear — linear )
(2) E—RA7 —VTOEETF oy T v 7 AR
(3) 75 7FHHEDL Fv 2 v OHEM
(BEEToy b, A7y b, BBRRSoy b, yyEiw -7 0y b O4EH
DOHEE O A & STER)
(5) HRUHL A BIU5IHDOEA
CALL GPLOT1 (IPLT, IMAX 3, X, Y, WITHX, “HTHY'IP M?IST NLOGX,
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NLOGY, XWIDE, YWIDE, IXMIN, IYMIN, AX 1, AX 2, AY 1,
AY 2, MSCALE, RATIOX, RATIOY )
IPLT ;=0 El— A4 —ATEET oy PBTRONL, “HA, AT
>0 EH S HE) (=Rl 7 7OEORS + 100 mm)
IMAXS ; (Zov +35Y— data ®Bn ) +3 oo BEI, AN
X, Y 7oy br&hsdF -8 ORF-- EHMET, AT
{H L adjustable array X (IMAX 3), Y (IMAX3) T, ¥-%H
P X()~Xin), Y{ll~Y({n) €A%,

WITHX : X #AEO 73 7ORE S (BALom) - HEH, AN
CWITHY ; Y& ARO/7 57 0OKES (Bimm) EEM, AN(E220mm)
IP L < 20 (EREFIOEAEATT oYy b5 B - 1K
......... %ﬁﬁ’ ]\jj
1L<—IP§2 0 l—g_gﬁ-f‘j o b
IP =0 coereee Fay T
[Pl ceeeees =t by IO
_|ip|
{ dash [ 7 )
s 2>21 (BRI gy hEB) e £1-2K
ng51 ......... [Eﬁ‘j"u\y}\
[P =50 7uay hEd
21=<IP< 49 =t b= I
_ 1P —50]
( dash [5G : ; mm )
r-
Lo
Lo
S
' I
! “—
1
!
|
r-t
S R
I } |
Y S
1
|
:
1
#w1-15 F1-2H
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NP ;o vy Y yEAEATD .y FD2 - FESBEE, AN
NP o i 0 1 2 3 4 5 6 7 8 9 10 1
vy (FesteF) O A 4+ X O 4 X A Y A XK
IST ; kv —~v LT Oy b EAEBRITE S hERD S, - BEHY AL

Qe vyELTT g b EE
— ] e 2&iT, BESN LYy AT oy FEITES,
=22 (IST - 1)YAs &L, EEShv vy RELT oy b ET D

MSCALE DR =N T GF T DN T A Fees oAl AN
= (- B#hzr -y
TTT

RATIOX ;- x 8O linear s\ (3 log OY¥UEM--- FH, AN
<0®DEERATIOX =5&5¢

=10LEFlog scak |

max X;

1
< T =———7 D
RATIO p— & & log scale

X0
Z>RATIO © & & linear scale
RATIOY ;- y 8 linear 8K\ 14 log O¥FEE- - EHA, AT
RATIOX &[ELU
SN0 user BEMZL -0 ¥ FEITE S, FHEE JAERI - memo 4255

<H - FAS>
IPLT X 0 DROARD H — SAIBLELES,
(1) Xéo o 4 rov (FORMAT (10A 43 )
(2) Y#hos 4 bov (FORMAT (10A4) )
(3) #3704 4+ (FORMAT (10A 4 )
<IEE>
(1) ZOF TN —Fr&@IEEHT " ¥PLOT" OH - FEEHOI L,
(2) fFLERERERE (Foy sH) OHOEEN, YAFL-TETT, BRAT
Xl
(3) Fuw by TE2/0-—XTELDREED 70y DRIC CALL PLOT
(0, 0, 999) EEIHIARF P AV I BLETHS,
(6) fEH LOEE

(7] %, BLUSEXER
JAERI —memo 4255 (2B
(8] FIEEE
plot data array X, Y (adjustabe aray) BT, 17000 FERIE, BEHED r —
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(111
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2 TCORE TIME 60~80 sec (14, 1000 point)

A E ]

i

7 OB, BXUA v -V
CDF T N—F VTELT ~A eV HENIE O, UL, 2O T —F i

CMLént%%,mwﬂyth%&ﬁLf,fuvbmﬁaﬁé,ﬂﬁ@ﬂ%ﬁb@

€123

F oy 70)%*4'&?—60

AAAA j k 1 m n

M7 IPLT 0 D4, 2@EH&h s, 85, GPLOT 1 ASpiniidks
RETURN @@k, %7, IPLT = 0 &R IR aN 5,
(GPLOT | AN B %) |
i,k 1,m,n ONEE, E£h&h, IPLT, IMAX 3, IP, NP, ISTOfE%
EDT,

mE T

FORTRAN

(131 AHE - F B

(141 ABAD IR
y —RATad T A
(15) HBEEE#R

(1)

(2)

(3)

(4)

(3)

Date of registration

July 28, 1972
Registrant

Reactor System Lab., Akira Hasegaﬁa, 5361
Title

Widely Used Subroutines for Graph Drawing
Keywords

Wide use, Graph drawing, Automatic scaling, Multi plotting, Option,
Cut line, Step function, Symbol mark

Comment

GPLOT1 is a wide use subroutine for graph drawing. Many options
such as automatic scaling (log/linear), multi plotting, cut line
plotting and symbol marks are provided. The data is stored in two

one-dimensional arrays for saving of computer core storage.
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GPLOTZ
1) BHEEHA
WEFl4 9FESH 16 H
(2) BEE
B¥HEyAFL R#OB 0 5361
(31 &4 b
BEF -4 WA 7o -F» " GPLOTZ”
(41 # RE
' 100D data DEERBHE S v 547 v—F v GPLOT 1 @ Version up
o
(5] MEUBILA
CALL GPLOTZ (JMAX1,X,Y, X1, Y1, ICUMN, IMAX1, IDA, IDR, IDN,
" XTITLE, YTITLE, TITLE, JPLOT, NNN, [IP, NNP, IIST, A, B, WITHX,
WITHY, MSCALE , RATIOX, RATIOY, MAXD, NEWP }

JMAX 1 : plot % data O

X(1) : plot ¥ %X data arrayfl @ work area

Y (1) : plot ¥5Y data array H & work area

X 1(1) . X data array @ storage area ., —{RIFTHJIC data 2350 o
Y 1(1) © Y data array @ storage area. —XIFCHIIC data &3P B
ICUMN{1} : 1 &tHicis Sht | B data D6 D &HS,

IMAX 1{1} : | 8o data @ data point #.

IDA(1) : data @ identification (A 8)

IDR (1) :data @ identification (A 8)

IDN{1) : data @ identification (A 8)

o 3 ooz 75> TDATA ID £ LT plot &h b,
KTITLEAG) @ X&ho title . 4 0 XFEFTEI S,
YTITLEI0) : Y#iodtitle . 4 0 XFETEI Do
TITLEQ0) : #'35 7D title , 4 0 XFFTEIT S,

JPLOT (1) : plat @ skip option , | #® data @ plot 2L HT skip 75 &
X0, 200 EEE 1,

NNN © X O PR A case KA TEL L EN D option 6

1P(1) : GPLOT 1 o IP iR,

NNP(1] T GPLOT 1 @& NP £ U,

[IST(1) : GPLOT 1 @ISTICE L,

All) © & 1#®D chart iTBRT 3 X data OR/ME,

B(1) © & 180 chart KEMT 5 X data ORAMH.

ALY Bl 1< <NNN<10,
WITHX, WITHY, MSCALE, RATIOX, RATIOY (3 GPLOT 1 DO ERE U,
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MAXD < X(1), Yk d 3 work area (O dimension DKE &,
NEWP (1) :  pen number @ selection option o
Pib, £V LCIIJAERI - M 5550 28BOI &,
(6) HHEOEE
© GHDTZ%CAMJ?5%KCEHWZ%CAMJLfﬁi?-Z&V7474Vay
EGAZBLEI,
© MAIN ROUTINE o STOP OHji, plotter tape® close statement : CALL
PLOT (0., 0., 999)
AANTTS W, ZhAashd e, BROT 7 7THRER/ICHE AN T LT,
© ¥PLOT @card 2ANSHT &,
(7) $EEBIUEEE
JAERI -M 5550 (1974)
(8) HEAR, TEMMKRUREE
AR 18000 & (plot data array %@ variable array 2B <. )
sHEpsE 4 70 (total plot/Agk18000, 77 7680 T30 sec
(1) =95—Avte—¥ (WNRENTHLHLHD)
TH Ry ITEEL, Ty DEAEE, FIKOFIEL O check T I,
i AAAA j,k L M N _
2. A =" 75 70hl ABBAT23HN (j=1,k=5L=0 M=0,
N=0) BT 18D data 2B BB IOV TL 232N E 5,
( PRINTER 7D
[PLT =40
k IMAX 3= plot ¥4 data #(+ 3
L [P = IIP Of#
M NNP = Centered Symbol Plot @ Symbol code No
N IIST = Centered Symbol Plot Zf s ICITE 25

—

3 0w B T
(12) g #

FORTRAN
(13 Rz bYH

(142 AROER
.y —zeTOor54
(151 HFRAEH
(1) Date of registration
May 16, 1974
(2) Registrant

Reactor System Lab., Akira Hasegawa, 5361
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(3) Title
GPLOTZ: Subroutine for Comparison of Multi Data
{4) Keywords
Comparison, Multi data, Plot, Version up
(5) Comment
GPLOTZ is a graph drawing subroutine to compare the data composed
of many groups.
This routine is a revised version of GPLOT1.
Tn GPOLTZ, we can draw the graph of data contained in a designated

range.
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(Y) ¥ 2 5 o B &

L7710 o R T LR ARSI TLLLIIERLIELEE 241
PACKEX -vooeee ST TS PP PP SPR PRSPPSO 249
PACK, UNPACK  «oocetosreerssts e ass s ittt s s 244
CONV 2 ceveeoremsmeensrstemn e st E bl 945
BFIX  ccooverrnrrnermenncns T PRSP PRSP PP PP PP 946
BIFLOAT --ccccoeereremnermmmmmsonastn aaee st ar st o0 b bbb e 247
P 00} 2 VLT D S RRARARR LA 249
OFLOWS  -veeteesrerssasomirse soimts et e o mm s e se s e arE s E b L 251

HEHRO VR F LACIKELEEESETHD, £EFASPTERLOTY S,
LOCF BEKMBHARDBV—F v THb,

PACKX Z 1 BOBOXEAEEBA 5, PACKX H—1Th 5%, PACKR FASPTH
AT BDTEN, UNPACK 13, HOERICERTHS, |
CONV 29 id 26 R TEOINAEL 29RICTE 2 - FERONV -F/ THb,
BFIX JIBM 360 H/54 + VA0 EHE FACOM 230 — 75 IKEHET 2,
BFLOAT 4 IBM 36 0H 54 + ) B OE$H % FACOM 230 - 75 Hic&E# T 5,
CMOVE B X EDEEEBLEI,

OFLOWS i34 —x70 —, Ty ¥ 70 -42BITCREEBIEIN-FVTH5,

LOCF
(1) BEEHFFEH
B4 7TE2H2 9H
(21 WE=E K&, B
HEwvy - EBH & 5369
(31 #4 bw
EHOEM
(41 ¥ #E
EHDB, VYRS —cHT AMHMBEMATE TAREy T —F v
(51 PR LUAE, BLUSIEODOHRHA
L=LOCF (M)
M EHH
L : MDFiHD il
(6) FEHEOEE
TP -FUET LA Y EHBLOCEN &7 - THYD, LOCFRT Y VETH %
FACOM 230 — 75 @ FORTRAN — D, %7:id FORTRAN - H(CNP £ — F)D ST
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% CP®-—FTRERTEEL,
(7) ik, BLUSEXE

(81 iLREE
DT
(91 ETE#H

(101 % K

(11 =5 -« A v+~ VORNEBLFLE

=R
(=]

FASP
(13 ff@nv—+ 4

o

£123

(14) ZABADTEREE & EibH

(15) BRFEAHEH
(1) Date of registration
Feb. 29, 1972
{(2) Registrant
Computing Center, Kiyoshi Asai, 5975
(3) Title
Retrieval of Address of a Variable
(4) Keywords
Address of a variable
(5) Comment

LOCF ig a Fortran function routine for address retrieval of a

variable.

PACKX
(1) BHEHFERD
Ef48ES AL TH
(2) BAR=, K&, BHE
HEwvy -  &FE BE 0 5369
3] #44rw
PACKX
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(41 B B
VEMO 1 XEAMmD 1 BERO | XFiILHT,
(5) FREUSHIL iR, B LUFIEOHA
CALL PACKX (L, I, M,]>
MOEIZBED I XFEE2LOF 1 BHO1I XFLET 5,
(6) fFHEDEE

(71 #Rik B RUBEXR
(8) te®R
508

93 FERRH

(10} ¥ &

H

{11 7 —DIE, BLUA vy -

Er
ner

il

£12l
FORTRAN
(13 zo7uZ 5 apoRFyHdr—F &

(14 NBEOEE
v—RAT7Ta 55 A
(15) #EBHER

(1) Date of registratibn
May 17, 1971
(2) Registrant
Computing Center, Kiyoshi Asai, 5975
(3) Title
Packing of a Character
(4) Keywords
Pack, Character packing
(5) Comment
PACKX transfers a character in a word to a specified position of

other word.
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PACK
(1) BEHFEAA
BIfN4 651 2H1 TH
(2] WFRZE, K4, BHF
tEwvy &I OE 5975
(3) %4 b
XENH (—~LFEDOIHASEROH L)
(4) 1% #
PACK 5 E s ED—FHR O— XFEAIEEINLBOMDKBE SN XFOAME
AL B, FASP TELNL T 5 8, PACKX KD By, _
UNPACK RIBEXALEBORESNIMEO -XFEROEL, 2O—-XFEEES
nrEo—-&Hfllics {, —BLAHPAEIESB <,
(5) BEOHLUAE, 8IUFHOHRY
CALL PACK (L,M, N)
L :&EHiATN5E, 158, ARD
M: CEOME (1 <M<4) , BHE AJ
N ; BHALEERSLNE, 155, BA
CALL UNPACK (L, M, N)
L Wodi&hsiE 138, AJI
M XFEOME (1 <M<4), BEREL, AN
N Hbh¥HInt—XEBsshhbE, 138 thh
(6) FEHLEOAE

(7] #BiE, BLUBZE G
(8) EiETE
1 67& (UNPACK & PACK &ML T U A Y FIZHE - T 5]
9] EFEREEM
98 0 us (B @)
(100 % =
(111 =5 —ong, LA -

(12 § #

(18) Z7Foads ahsBEERd/v-—-F 048
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N ORE

(15) BEHEH

(1) Date of registration

May 17, 1971

(2) Registrant

Computing Center, Kiyoshi Asai, 5975

(3) Title

Packing, Unpacking of a Character String

(4) Keywords

Pack, Unpack, Character string

{(5) Comment

PACK packs and unpacks a character in a word.

CONY 29
(13 BREFEAH

€22
€3]
(43

€5

€63

€7l

€81

€9l

MHFNS 0FES5H2Z 7H

WEE, K&, &F

RFfFv274 FH fER 5363

74 b

FME (2 6 RONFE 2 9 RICERT D)

B aE
1EBALFEC2HON TS 2 6 ROLFA2 9 ROLFILERT 5,
R L Ak, B X U5 IM O

CALL CONV 29(L)

L 10 4 SCFEABMT 52 &, 2 9 REER SN 4XFEHHAE 1D, BRIEK
RIZH, BEOUEH. AT,

A LoEs

i, BLUBEXR
EHEER, BLEFE: "M F VERXORSK T — 7 0% (IBM 360 B4 5 FACOM

230,/ 60H~DEHR7 s L) T FRNER) (1973)

CRER
31455
At
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(113

£z

(137

114}

€15]

BFIX
1l

rz2]

£3J

(41

=

JAERI-M 8479

-4

5w A yk— VONBEBLUPNE

A
o

FORTRAN
B —F %

o OFR R & Hi

-

e FOT T AL

CE SR

(1

(2)

(3)

(4)

(5)

Date of registration

May 27, 1975

Registrant

Reactor System Lab., Tsuneo Tsutsui, 5363
Title:

Conversion from 26 to 29 Codes

Keywords

Punch code, 26 code, 29 code

Comment

CONVZ29 routine converts four 26 character codes in a word to

four 29 codes in a word.

BEERIEEA B

WHfn4 84ES AL TH

WEE, KA, &FE

BEFHFvATFL HE HE 5322

FA4 b

A FVERBRT - 7OEH (IBM 360 —»FACOM 230.775)

e _
IBM 360 Bl-<4 41 JERER/INGAEE FACOM 230 /75 AAR EE/ NI ICE
g5,

(51 MU LFHE B U5IHROBRY .

CALL BFIX (X, N)

X EHENDRE, Fo BRSO TV AR TERRO T — 5 BHTC TICHN

b, FEE, AT

DIMENSION X(1)
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N : F—2O0OEH X(D~XNETONBEHIERINE, BHE, AT
(61 (A LOEE

[7) Rk, BLUSEHE
S EE, WEEE T o 5 VERORSKT - 7 0EHR (IBM 360 4 5FACOM
230 /60R~OE@®T s 7 L) " (FIRERD , (1973)
(81 FMEER
128 &
(91 FEEER

(1) B B
(1] 25—« 2 9t — SONESLTNE

3
=]

Tl

(1232
FORTRAN
(13 H@wv—F 4

(143 ABADRE & HH
VAT 077N

(15 ik FTEH

(1) Date of registration
May 17, 1971

(2) Registrant
Reactor System Lab., Kunihiro Horikami, 5322

(3) Title | | |
Conversion of Binary Form Integer Data from IBM 360 to FACOM 230-75
Representation

(4) Keywords
Conversion, Binary data, Integer, IBM 360, FACOM 230-75

(5) Comment
BFIX converts binary integer numbers of IBM 360 representation to

binary integer numbers of FACOM 230-75's.
BFLOAT

(1) B&EEAH
Rifn4 845 A1 3 H (BIE)
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(2} ZiEg&E
BT AT & @i Ek 5363
(31 &4 raw

rq Y REET - 5 DR
(4) M FRH>EDO
IBM 360 @34 3 ) EHEDF - 4% FACOM 230,/ 75MD/3 4 F ) RERITEH]
B—F
(51 WEUH L BERUTIEORY
' CALL BFLOAT (X, N)
X BUDERISALNET -y EMashTEY, FACOM 230 /T5RDT -4
CERESN HOPSBUCOEIENI NS, FHEE, KA, Al
N EHANE~NEF -4 OER BEE, AN
(61 A EORE

(7] #Rids L UEE
EiE R, WEIE o4 F ) EROBRSAT -7 oER (IBM360 H o FACOM
230/ 60H~OERTar5 L) T (BTNER , (1973)

(8) ZEFER, AREHRUEE

(1) =5 —#Av+—¥Y (AFEZINTHS6D)

(12 & &
FORTRAN
(13) ERx vtV

(14) AFHOEE
V=R T 0s 3 A
(15) MFEMER
(1) Date of registration
May 13, 1971
(2) Registrant
Reactor System Lab., Tsuneo Tsutsui, 5363
(3) Title
. Conversion of Binary Form Real Data of IBM 360 to FACOM 230
Representation -

(4) Keywords
Conversion, Binary data, Real, IBM 360, FACOM 230-75
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{5) Comment
BFIOAT converts binary real numbers of IBM 360 representation to
binary real numbers of FACOM230-75"s.
CMOVE
(1) BRFAFEAH
5 28 9H 28 B G
(2] BEE
MEIR  HEeBE 5207
31 & H
NF-DEnik
£41 #E BE
R ESNE (XEEF) OfRESNREARBLNED SIEE SNt aBER THELED
LFEFNCHTESNAE (DRI ~EET 5,

K3 5 EDO L —F vic PACK, UNPACK #3d6%, PACK, UNPACK 3—XF%
LT —F yISE T 5 @R REBOXF 2k 57omicid PACK,
UNPACK %%z L TEE X FROME TR InE R o ik - 72,

F v —F v FERINCTFEN B ER O XFEERT 57000 FORMAT 2RET 5,
THE BB N R, X XFUE FEME SR TAE 8K S5SNI FORMAT
RENEEY v 7 LDECODE XDOAETENTRETURN %, §1bb—-XFES
DEEOXT 2 —FICRX L, SRl OAMGRENEZ/RR-E L Thi,

(51 MU LUAEE S BROTN
CALL CMOVE (SD, SDIM, CD, CDIM, SCOLM, ECOLM)

SD D BRELAVNESES TN TY B,
SDIM @ BB TSD o4, (SDIM=1)
CD L EREDRY A,

CDIM : ¥R T CDO®AT#E, (CDIM=1)

SCOLM : SD OB T4 1 & UTHA EmERGCFAE,
ECOLM @ SD DEEAXFER 1 & UTEKA iR T XFME,
FlEE SD 4 XFHHM LI XFHEE CD HEITERAT 5,
CALL CMOVE (SD, 5,CD, 3, 4, 9)
1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 1718 13 20 «— YXFEHE
sp(s)— [A|B|C[DIE|F|G|H]1 1| 1]2]3]4]5]6]7]X|Y|Z]

1 23 4 5 6 7 8 9 1011 12

cois!— [DIE\F|G[H 1| | VAW
¥ [~ COERIZEEDETRS, )
* 2 (c ORI FORTRANHT 377 v 7

L7, FORTRANC “DTitd &d
FFEE5,

— 249 —



(61

L7l

£8l

€9l

L1037

€11

£12]

{133

£14]

€15l

JAERI-M 8479

#HR FoEE

1) CDIMZ=SDIM ThdT &,

2) SCOLM=ECOLM T 5T &,

3) n (E%EXK) = (ECOLM-SCOLM) 74 +1& LK, n<CDIM THEHT L,
D n<CDIM®OB;, CD®&RV4LS (CDIM—n)iEi CD RO b & D%  OEHAK-
Twva, (PO« 1 OB

5) CDEROBEOEXELEHMET 25EDR V43, DECODE XORAIR»5H T
754 C,/DTRbEDEFOERELES, B+ 2 DED)

6) (GF] FOEE4) ML TREAICT S ¥ 7 ikd 5 CBMOVE bHABLTHD ET,
ik & UBE TR

AtE

EEDEN
FEx A

N BOIRE & HEb
YW—ART0 T T L
EEN A
(1) Date of registration
Sept. 28, 1977
(2) Registrant
Radiation Dosimetry Section, Katsuo Kawai, 5207
(3) Title
Transfer of Characters
(4) Keywords
Character transfer, Character move
(5) Comment

CMOVE moves characters in a word or array to other word or array.
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OFLOWS

(13
€23
L3’

4]

(53

{61

7]

(83

€91

BHEHEARH

5 286 A1 7TH Gisd

BikE

B4 276 EAHEH—EE 5361
= A

A —s—7a-— O (EHEE)

B gE

2%a, b OfFEH

a xh=c x 21

LEHELOT, BRECENT-BIs -~ (Tvy ) 7a-HEsix, 0
THEARITT L LW TE L, BREREEO D, RELRIINS,
FECSIL

CALL OFLOWS (A,B,C,I)

A — ULKa . BBE, AL

B — 238 b., EHH, Al

C DI, A (FUF—) T LEOES . ERE, BT
1 — @B . BHE, H,
FH Lok

@ FACOM230— 175 TLMEZLL,
@ A= (FuF-) 7o0-—PEELEITTORBDHLLE, 1 =0TH55,
2RI LT
| (ADEHK + (BOHBE | > 254

LB ET X01C18 5,

L L USE R

B A& ICLET S,

ER — E4#E; "FACOM 230—-60 M- VIl FORTRAN V-H #RFIE
(758P— 0280—1) (1976)

AR

¥300%E

B L

a=b=12x105% D&x01HLF

(10 * K

&

11 NEddz7 A vk—7

L

(12) EEOER

FORTRAN
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(13) R Y2

$AA4iAA — AND, OR, ISIGN
(14) ABORE LHEPE

ErR /N
(15) HRAER

(1) Date of registration

June 17, 1977

; _ (2) Registrant
4 Reactor System Lab., Toichiro Fujimura, 5361
{3) Title

Avoidance of Fleating Point Qverflow

(4) Keywofds
Floating point overflow
(5) Comment
OFLOWS provides means to avoid a floating point overflow in the

case of multiplication.
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(z) ¥ @ 1

MAXARO, MAXAR1, ARMAX 0, ARMAX 1, DMAXAR, MINAR ¢,

MINAR1, ARMINO, ARMIN 1, DMINAR ..cooooioiiiiniimnn e 963
1) k"2 D L T T R P PP T T P AL AR 255
o 17§ 0 < T T LR T RTTRITI PRI 256
SORTS , SORTD, SORTI, SORTC - oooooiiiiniinins it e 958

Ak, MAALBKELTHELZ ONTVAEOLDTH S, HAEDH AL

(1) FrEMIEELTELNTY 5, ' '

(2) #EEHBETNEL <0,

EVHBMHME S, RO -FUBHEA LN,

i o HAROKOH D, LRAEPR/MEERD BV —F Y IMHASBBOES, EXES
TE&xEbTHRICHE ->THY, MAXAR O /25 DMINAR F Tl —RBAE LTHEA 5K D
21> T B,

A BEIH MOD EHREIC L ARRE5A50 DIV d M12EB060R, 1ET>H
ARG LEE% 3BEOMO4FRICYSS ) L0 LHSUHAERENTS S,

MAEXEEHOR I EEHAR D HT L&, FRALTH0x 1 0% LERT 5,

SORTS LT REMEICHIEORNCEEY —F 4 ¥ TEIT I

MAXAR 0
(1) BREFEAH
mm47TH6A2TH
(2} BARE, K&, i
Ltk - KRR IMEES 5978

(33 %4t
—POLEES D A8, BiME
(41 ¥ fE

B, EE, EEEERUEYOREKNHE R/MEERD S,
(5] BEUHIUAHE, 8L U058 OHNA

, B # A A Hoh

BAfE | MAXARO (N, ID g B B ® K ®
MAXAR1 (N, A) £ 3 B ,,
ARMAX 0 (N, I) B O OB E B O#
ARMAX1 (N, A) £ H O H ”
DMAXAR (N, D) RS R RS TR
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B4 ® A A A
& /IME MINARO (N, 1) g B B £ W
MINAR1 (N, A) £ O A ”
ARMINO (N, 1) ¥ oK ® £ O OB
ARMIN1 (N, A) £ K # ”
DMINAR (N, D) R R R PR

N ; Bl ook, BHEE, Al
1,A,D: —&oEH, AD, 1 RBBHE, ALRERE DRIERERER,

(6] HEAEOEE

(7) fRik, &L USEHK
(8) HEEE

(9) FHERHR

(o % ¥

(117 =7 —DOME, BLTUAy -
[12) 5§ #
" FORTRAN
(13) ZO7 ol 7 ahsBEHTv-—F v#

(143 ABHOEE
VAl SNy 4 = B i PN
(15] ®eRRtEH

(1) Date of registration
June 27, 1972
(2) Registrant
Reactor Safety Code Development Lab., Kensuke Kobayashi, 5978
(3) Title
Maximum and Minimum in One-dimensional Array
(4) Keywords '
Maximum, Minimum, One-dimensional array, Integer, Real, Double

precision
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(5) Comment
MAXARQ is a function subprogram which searches for the maximum
value in one-dimensional integer array data: I(i), 1 = 1 ~ n.
On the other hand, MINARO searches for the minimum wvalue,
Similar function subprograms are provided for éingle and double
precision real array data.
DIV
(1) B&RBEEEAH
B4 7THE6H 27 H
{21 ®WHR#E, K%, BiE
BT AT A BN 5361
031 #4 b
- EBHORE L EA
4] # %
nAMmTEH -7 EX0/i &) 2RKD 3B,
(5] FEUHLAHE, BIU550HMH
CALL DIV{NTH, M, IGR, JEL)
Sl & I EBHTI4IDHADN,m, i, j TELENHEL TS, H1L, NTH,
MiZAA, IGR, JEL RHEATH 5,
(63 #AELOEE
HO3DREDEXDELR ] RIZ| Zn-—1THoBDONV—FyTRIZjSnd
8%,
(H) m=40tEDnsil] OBMFRERDOLS LIS,
n 1 2 3 45 6 7 819 10 -
i r 1 1¢2 2 2 23 3 e
j L2 3 411 2 3 471 2 e
(7] B, B USEXH
&lEEk (MOD) @DEE, #lzid
E1@E: FACOM 230 —60 FORTRAN X#&#R (SP-—-061 —4-5)(1972)
PLO4BH, '

(8) LfEZEE

C9] FHEREEFRE

(10) ¥ K

(I1] =3 —+ 4 v+ -—VORESLUPLE
ARG. ERROR IN SUBR.DIV, NTH=n OR M=m'L.T. 1. NTH /&M
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BEELEREE -1
RETURN 95,

(12]

£133

(141

[15)
(1)

(2)

(3)

(4)

(5)

MAEX
1l

21

€31

43

[==] ns

FORTRAN
ft@nv—F v
MOD
ABAOTEEE & FiBH
=R e TOT T b
e F it
Date of registration
June 27, 1972
Registrant
Reactor System Lab., Toichiro Fujimura, 5361
Title

Certain Quotient and Residue of Division in Positive Integers

Keywords
Quotient, Residue, Division, Integer, Positive Modulo, Classify

Comment )
Certain Quotient i and residue j of division n/m are calculated.
Usual MOD function gives the exact answers; i.e.

j = MOD (n,m), i = (n-j)/m.
In DIV, however, the manners are
4 =MOD (n,m)+ 1, i= (n-j)/m + 1.

Thus, any ordered set is easily classified with natural number.

A H

s 1% 4H16H

i

R4 AT A

&4 b

ERO PRI & 1B

B’ e

rowiﬁxmﬁb,x:fxloi&ihbk&%@ﬁ&f&%ﬁi%%iéoﬁg
x=00D&& f=0,1=0
xx00D&E Lo f <10

FACOM OB¥ ( AMT, IRE) ix =00 & EDIREA - 256 L7,
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