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1. INTRODUCTION

This 18 inteﬁded as a computer suppleme&t_ﬁo A Bubeab
Selection Procedure for Regressioﬁ‘Vérigb1391V by G. P. MeCabe
and d. N. Arvesen, appearing in the Journal of Statistical Computation
ahd Simulation, 1974, Vol. 3, pp.BFW6. The sriginal version af
theiy computer program 1s described in "A Computer Program for
Subset Selection in Regression Analysia," by G. P. McCabe,
J. N, Arvesen and ﬁ, 3. Pohl, Purdue Univefsity Statistics Department
Mineo Series No. 317, May 1973. The fbllowing writeup describes
a revised program which was implemented on en IBM 360/91 atb
Columbis Unifersity. The original version was implemented on a
CIC 6500, |

The major changes to the original program are:
1, The ability to substitute the correlation matrix in lisn

of the input data,

2,  The ability to specify'specific subsets of independent variables.

il
L4

The ability to proceés different sets of data in the same run,

., The use of the Box-Muller normel random number generator. The

i

IBM¥ SSP pseudo random number generator PANDU is used. Since
there is a plethara of better pseudo random number generators,

we Jeave it to the uszer to gubstitute if he desires.



YI. SEQUENCE OF CARDS FOR PROCESSING

&, Data description card

B8, Parameter card

€. Critical %A! vaiue output cards
D. Specific subsets cards (Optional)
E, Input format card

F. Data cards (Optional)

Repeat A-F as needed for different sets of data.

TIL. PREPARATION OF INPUT CARDS

A. Data description card

COL, DESCRIPTION
1-8 DATADESC
5-80 Description used for labeling output

B, Parameter card

COL, DESCRIPTiON

1-5 Numbex of observabtions.

6-10 . Number of independent variables {no moss than 103
11-15 Desired subset size.

15-20 Devies number for input.data. If data ls

on cards, enter 5; otherwise, enter &,

21-25 Number of ‘47 values to be calcuiated.




A\

2630 Output option:

O~«Input data and correlation matrix are not
printed out, '

l-~Taput variables are printed.

2««Both input data and correlation matrix are

printed.
21-30 Pogitive o0dd lnteger veed as sead for random
number generator.
ki If not zero, input date is correlation matrix.
43 If not zero, specific subsets of indepsndent

variables are read ln.

C. Critical 'A" value output cards

COL, DESCRYFTION
i-5 Nunber of pairs (no more than 10) of lowmer and

upper limlts for printing subsets of the sorted
sequence of stochastically generated A’ values,

6-10 Lower 1imit for lst pair.
11-15 Upper limit fox 1st pair.
16-20 Lower 1imit for 2nd pair,
21-25% Upper 1imit for 2nd pair,
76-8¢ Lower limit for 9th paiw,

Continue on Qnd card if necessary.

1-5 Upper 1imit for gth pair.
6-10 Lewer limit for 10th pair,
13i-15 Upper limit for LOth pair.



D. Specific subsets cards (Optionsl)

COL. DESCRIPTION
1-3 _ Number of specific subsets of independent veriables

ﬁno more than 10). These are entered as hexidecimal
i,e. base 16) images. '

e.g. For 10 independent variables, if a specific
subset consists of variables 1, & and &,
the bit pattern is ....10100001, Hence,

- the hexidecimal lmage 1s 00C0OG0AL .,

9.18 lst subset
19-27 2nd subset
73~80 9th subset.

continue on 2nd card if necessary.

1-8 10t subset.

E., Input Pormat card

0oL, = DESCRIPTION
1-80 Yortran type formst statement used Io vead
input date. o :

¥, Tata cards {Optlonal)

| 1. If originsl ohservations are being naed; alllvalues
of the indepen&eﬁt wariablee for observation i are
read firat, followed by thége for observatlon 2, and

5o Porth, Each get of‘observatiaﬁs is puaghed begiﬂning 

an & new card,




2. 1If the correlation matrix 1ls belng used, each row is
punchad beginning on a new card., Because of sypmmetry,

only cnter those valu&s from the lower portion of the matyix,

e.£. To enter a 3x35 correlation matrix, the J data cards
could appear as foillows: '

Card 1 XXX X
Cayd 2 XXX.X KEXX
Card 3 XXX.X XXX X XXX¥. X

Hobe: 'The observations or corvelations, if necessary, can
raslde on & magnetic tape or a dlrect access gtorage
device. Just be sure to denota the device number as 8.

SAMPLE INPUT/CUTPUT AND PROGRAM LISTIWG

Input Deseription:

1. OCard ) deacribea the problem data set.

2, QCard 2 Tells the program:

.there are 16 observations
.there are 6 1ndependeﬁﬁ variables
',tha gubgset gize te be éehsidereﬁ is 3
.the data is read from cards (l.e. device pumber 5)
.the number of '4' valuea %o be calculated 1s 1&0-

.2 meang that input matrixz "X’ and the ¢arrelation
matrix is t0 be printed

.the seed for generating random numbers is 123456789

.the original observations are 0 be read in az the
input data

.the program is to £ind the 'best? subset of size 3



L%

. Card 3 asks for the printing of J groups of AV
variablas: 49-5%, 89*91, 94-96.-
b, Card@ & iz the variable format card.
5; Card,ﬁwﬂarﬁ 20 contain the input data, Note that the first

number on thege data cards is ignored.

Cutpuit Deacription:

i. The 6 independent variablés are llsted.

2. The aﬁaudar&izéd correlation matrix iz prianted out.
Since the matrix ls symmetric, only the lower half is
printed out.

%. The best subset lg displayed.

4. The 'A' values are ilisted.

V. AUBEIIIARY PROGRAMS
The follovwing subroutines are from the IMSL Libwrary:

.VSORTA - ' LUDECP
JINP .LUELMP
" LET71P JUERTST

For further informeation contact

Internatlional Mathematical an& Stati;tlc&l ilbraries, Inc.
GNB Bldg.-3ixth Floor

T500 Bellalre
-Houston, Texas TT036



CARD  1—-—)> DATADES: LINGILTY DATA SET
CARRY  Zema) 16 6 3 5 100 2123456789

Casn  3---> 3 49 51 89 21 E1S %

Camn  4-~-> [10X,&F10.1)

CACD 60323, 83, 234289, 2356, 1590, 10760A, 1957,
CAFN sl122. -1 259424, 2375, 1456. 100632, 1948,
CARR f==ay 40L71. R0 7 25056, 3692, 16ls, 109773, 1949,
CAPD  Ax-=> G187, B9.! 784599, 3351. 1650, 11¢929, L1750,
CAFD Qua-> £3221, 96.2 328975, 2099, 3099. 112075, 1951.
CATN 17--=> 61439, 98.1 346099, 1932, 3594, 113z7eC, 1952,
LARTY 1]1-=-% §49a9, 9a, 365285, LAT0. 3547, 115094, 1953,
caep 12---> 43761. 100. 363112, 31578, 3350, 115219, 1e54,
CAPD 13=-~-> 4A019. 101.2 397469, 2904, 30%A, 11738R, 1955,
CAFN 14~-=> 7857, 106.6 419180, ZR22. ?857. 11734, 1956,
CALD 15==-> ANlb9, 108.4 442769, 2936, 2790 . 120445, 1957,
Card 16---> 64513, 110.8 445540, 4681. 2631, 121950. 1654,
CAZD 1 T=-=> 68655, 112,46 482704, 3813, 2552. 123336, L1959,
CAPN | Ac--> §9563%, 114.2 502601, ELED I 2914, 125360, 1767,
CADN 9~—=> £933), 115.7 518113, 4806, 2572. cl2tes2. 1ant,

C4en 20---> 70551, 116.9 554094, 4007, 2827, 1320R1, 1962.



DATA DESCPIPTION t LONGLEY DATA SET

ND, OF "OSERVATIONS sieccesantnese 16

NO. COF TNOFPFNDENT VAITARLFES
{FXCLUDES INTERZEPTY sensessas 6

SUPSEY SIZE cevesssvaconacannssnns 3

NO. OF #A" VARTABLES DESTREN ., e.. 100




0. 930000000
0.885000002D
0. &820000000
J.89500000%)
J.962000000)
"0.9RLO000O0IY
¢. 9900000000
0.1 000000000
J.101200000%
0.1C44600020D
J.1CR4NQOAON
0. 120800033
D. 126000000
d.11420002707
2. 1157000002
0.1169000030

TMPUT [ATA MATRIX

02
oz
oz
02
a2
02
02
[ B]

03

03
03
a3
L E
m
03
03

0.234 2890000
0.259426000D
1,.2580540 000
0.20845990000
0.3209750000
0.3469992000
0.3653250000
T.363112000)
0431973630007
0.4191820007
0.442 7690000
0.4445460007
N.482704000%
.5026019002
0.510173000n
0,55489¢0009

oh
05
s
[+1
06
06
06
¥
06
0%
05
04
ch
0s
ré
0s

0.235600000)
0.2325000002
0.3468200000)
0.315130000)
0.209900000)
0.1932000007
0. 187 C00000D
0.357A30000°
0.290600000)
0.282230000)

0.293 10000},

0.46R1000007
0, 3813000007
0.393100000)
0.480600000)
0. 400 T00000)D

0%
04

04

06
0%
04
0%
04
04
06
04
0%
04
04
04
0%

0.1590003092
0.1454003000
041516002007
0.1550000000
03099000007
0.3594000007
0.3547003007
0.335000000"
0.3048203000
0.285700000™
0.2798502007
0.246237020000
0.25520C0000
0.25140c000"
0.25720C0000
0.282706000)

04

0&

0k
04
1 I
0%
24
0%
04
o4
NG
0%
04
n4
04
04

N.1075080000
0.108632000"7
0.103773000"
0.1109290900
0.112075n00"
G.113270000"
0.115M94000D
Q.11621000710
0.117383090N
0.11B734000N

"0.1206650900

0.1219%50000"
0.1233359090
0.1757¢8900"
D.127R820090
0.l*g0A100n"

Y. 1947003090
0,.,19249002010
7.19490070070
7.1050001009°0
N.175109%990
0.19%29n095"
N.19539M500N
01054000090
0.11755nn9n0"
0.19%400007"
D.175 79067997
NG5 8931000
n.115900709"
0,19400330)0
0.1761900 000
0.13520727719N0

ne

N4
[+
g
ns

nh -

04
LY
[+ 1Y
04
0%
0%
04
ns
LD




FARIELATICN WATOIX JF SYANDAIDIZED MATA

0.1
2.0
0.0
0.0
2.0
2.0
2.0

s0000a00N 02

0.1 00000000
0.9915891 780
0.620633393)
L0404 Thy ] 0Bn
0.9791124589
0.9911491900

IPFYMUM SUBSET SELTATED FROM THE

CINTERFERY ALPCADY INCLUDED)

 POTHT

49
50
51 .
B9
20
21
4
ns
6

A VAR ABLE

0. 11255163440 D1
0.11269227610 01
0.11309689319 01
0.143824691930 p1
0.1%4921575170 0}
0. 14953238520 01
0.1569924604T0 01
0.16486467594D 0L
D, 1946547D0542D 01

ci

a0 0.100000000)
0o 0.604260940)
o0 QashbiNaTNPY
00 0.9°1058108)
00 0.9952714R4)

ol
00
ao
Lily)
00

10

0.100000000n 01

“0.1TT420462%00 DO 0. 1000000000 )

0.,6855290840 00 0,3645281890 20 Na1n00009nr ol .
0.,66082566052 00 - 044172451500 60 '0,.92392466490 00 B.10007000% A7

& INDEPENDENT VAIIARLES

semseas 1

NOSMaAL TERMINATION! ND MORE DAYTA SrT§

k]
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THIS PROGRAM 15 AN ALGORITHH FOR THE SUBSET SELECTION

PROCEDURE DESCRIBED IN THE PAPER - .
* A SUBSET SELECTION PROCEDURE FOR REGPESSTION VARIABLES »

8Y GEDRGE MCCABE AND JAMES ARVESEN

DEFARTMENT DF STATISTICS
PURDUE UNIVERSITY

WEST LAFAYETTE, IN 47907
FEBRUARY 1973

MIMEDO SERIES 316

REFERENCES ARE MADE IN THE COCUMENTATTON OF THIS PROGRAM TO
THE CORRESPONDIMNG SECTIONS OF THE PAPER. ’ .

PROGRAMER -~ RICHARD POML
DEPARTMENT QF STATISTICS
PURDUE UNIVERSITY
FEBRUARY 1973

F-ltl!‘tt*!.t(.llt‘*tt-l‘tﬁltﬂ*llli#tit#tl‘#.*.it.**l#*ttti##itttl.ti!

$EE0 INPUT INFORMAY JON®Sb

N
NP

17
IN

M

IOPT

ICOR

THE INFORMATIONAL INPUT [$ FROM DEVICE S. THE DATA 15
READ IN V1A DEVICE 5 DR DEVICE 8,

IS THE NUMBER OF ORSERVATIONS. .

1S THE NUMBER OF INDEPENDZNT VARIABLES [MUST BE LESS

THAN DR EQUAL TO TEN). - .

15 THE DESIRED SUPSET STZE.

SPECIFIES THE TAPE FRCM W4ICH THE DATA IS TO BE READ

IF *IN' IS KOT B THEN IT IS SET TO S. :

15 THE NUMBER OF 'A* VALUES TO BE CALCULATED.
[CURRENTLY M MUST BE LESS THAN OR EQUA. TO L00Q0. [F
A GREATER NUMBER IS5 DESIVED THEN CHANGE THE -
DIMENSION OF *A*}

IS AN QUTPUT DPTION. IF I0OPT=

¢ THEN THE INPUT DATA AND THE XTX MATRIX ARE NOT
PPINTED DUT.
1 THEN THE INPUT VARIABLES ARE PRINTED.
€ THEN BOTH THE INPUT DATA AND THE XTX MATRIX ARE
PRINTED. v
IF NON-IERD, INPUT DATA IS COARELATION YATRIX.

[XNUMB LF NON-ZERD, USER SPECIFLES REGRESSION SUBSETS.

FHT

15 THE FORMAT DF THE INDEPENDENT VARIABLES TO 'BE READ
IN.

NLIST IS YHE NUMBER OF BLCCKS OF THE ' A® VARIABLES TO BE

PRINTED. CURRENTLY NLIST MUST BE LESS THAN OR
i

ALL OQUTPUT 1S ONTD DEVICE 6.

R255P001

Rk Rk ] 255000 7

*R255P003
#P255P 004
¥R 255P005
*R255P006
*R255P 007
P 255PD00
*P 2550009
*F285p010
*2255pp1]
*P Z55PQ12
*R285P013

R 255PQ14

*0255PD15

wP255P0OLS

2F258FD1T
*A25SPO18
¥R.2550017
*R255P020
*02E5F021
*R255F022

®P255P023

BR2ESPO24
*R255P025
R255P026
R2S€P027
%8 2550028
¥R 2550029
*2 2550030
nR2E5POI1
*P 255P 032
*R255P0323
*82ZS5PD34
*L255P035
w0 255P 036
*0 2550037
np 2550038
*22550029
WR255P040
%0 25504
*BACSP042
*R2SSP0O43
*P2SSPOA%
£ 255P045
F25$2046
* 255P 04T
#D2C5pg4R
*E2S5P 049
*0255P050

11




C
c
c
C
[
C
C
[
C
c
C
c
c
C
C
c
c
[
c
[
c
C
c
c
c
c
C
C
C
c
c
c
[
[
£
C
C
[
c

C
c
C
C
¢
c
C
¢
c
c
C
[

‘EQUAL TO TEN,
1LOW AND IUP - ARE THE LOWER AVD UPPER LIMITS DF THE NLIST
BLCCKS OF 'A* T3 BE PRINTED,

F]
‘.ii#i#"l‘l.ltl.".*l‘l#!tit##’*lltlt*t##t*tllt‘i*tlﬁit*ttl*t!***tttﬁ

THE FOLLOWING SUBROUTINES ARE CALLED BY THE PHLOGRAMuw

(A) PROGRAMS WAITTEN OR REVISED FOR THIS PROG 1AM,

NUMB IS A FUNCTIDN SUBPROCRAM WHICH RETURNS THE REFERENCE
TO AN R-SQUARLD VALUE TO BE ORTAINED FROM SCANA.

PRMUT IS THE SUBROUTINE WHICH RETURNS THE PEIMUTALIONS ON A
SET OF NUMBERS.

SCANA ]S A SUARIUTINE WHICH CALCULATES ALL R~S5QUARES FOR A
REGRESSTUN PROBLEM. '

INDX IS A FUNCTION WHICH RETURNS THE SYMMETARIC STORAGE
MODE POSITION OF AN CLEMENT IN A MATRIX.

SURSET PRINTS HEXADECIMAL TMAGE OF A SPFCIFIC SUBSET OF
INDEPENDENT VARIABLES.

GAUSS 15 A SUBROUTINE WHICH GENERATES NDRMAL(D.1)
RANDDM NUMBERS VIA THE METHOD DF BOX-MULLER.
RANDU IS A SUBRJUTINE WHICH GENERATES UNIFORM{O,1) NUMBERS
AND IS CALLED BY GAUSS.
*#+NOTE#* SINCE RANDCM NUMBLR GENERATORS ARE MACHINE DEPEND-
ENT, MODIFICATION WILL PE NEEDED TO RUN THIS PRO-
" GRAM ON ANOTHER SYSTEM,
YHE*USER MAY WISH TD REPLACE THE CALL TO RANDU - IN,
THE GAUSS SUBRDUTINE BY ANOTHER UNIFURM RANDGM
NUMBER GENERATOR DR THE USER MAY REPLACE GAUSS BY
ANCTHER NORMAL £041) RANDOM NUMBER GENERATOR,
{8) PULC SUBPROGRAMS—-
LINEQL IS A SUBRDUTINE WHICH SOLVES THE SYSTEM OF LINEAR
EQUATIONS A%X=B FOR X,WHERE AyX,ANDB ARE ARRAYS.
LINEQL CALLS A FUNCION ARITH].

{C) SUBPROGRAMS FRDM THE IMSL LIBRARY.
VSORTA I5 A SUBROUTINE WHICH SORTS THE ELEMENTS DF A
VECTOR FROM LOW. TO HIGH VALUE.
LINV1P IS A SUBROUTINE WHICH CALCULATES THE INVERSE OF
A MATRIX IN SYMMETRIC STORAGE MODE. .
THE FOLLOWING SUBROUTINES ARE CALLED BY LINVIP--—
LETQ1P
LUDECP
LUELMP : '
UERTST

.#.tt“‘l.t.itil“t‘tt.ﬂ‘l*lt#.tl.*lt'*t".'t*"ti.i.‘iil*ttttt‘l‘!#.

MATRLX XTK 1S STIRED IN SYMMETRIC STQRAGE MOCE TO SAVE
SPACE. THE ELEMENTS ARE ORDERED AS (ALl,A21,422+431,432,

*R255P051
%P 255PD52
"R 255P053
0250054
L 2557055
#R25S5P05S6
P 25SPOST
*P2L5P058
*1255P05S9
#C255P060

*22ISP061

*R255P062
*H258P 063
0 2S5POOS

‘RE 25500485

®P2ESPOGS
*R255P06T
R255P06R
P255P069
SR 2SSPOTO
LELET Y Y
P2:5POT2
R2SSPOT3
*R25SPOTH
"p2TLPOTS
R255P0Th
*R2SSPOTT
P25SPOTA
R2850079
F2¢5P080
SR2E8P0B1
*A255p08 2
& 285P0A3
*R255PDAY

"MR255P0A5
‘*R2ESPOSA

*R255P0BT
P 255P0838

TR 255pQA9

*R255P090
*R255P09]
*R2I55P092
wE255P093
*P255P094
*R 2550095
SR255P 094
*0255P 097
*R255P 097
*E255PO99
wRZ55P100
*R255P101

12



t A33rse.) THE ELEMENT [,J DF XTX IS IN THE POSITION *R 255P 102
c I*{I=1372+) WHERE I 1§ LESS THMAY DR EQUAL TO Je *R25SP103
[ SINCE MATRIX L {S LOWER TRIANGULAR [T IS ALSD STORED 1IN *P2SSP104
[ SYMMETRIC STORAGE MOOE. © wP25SPYOS
[ : #R2SSPLOG
Cltt.t.tt!l#t!ttttltllitll#t‘t‘ltt&it*ti‘-ttittlt#*ntt.ttit!ttt‘t#tttt*tPZSSPLOT
[ . _P2ssploa
IMPLICIT REAL#AG {A-H,0-1) . R255P10O9

¢ IDUMMY FDRCES PROPER AL IGNMENT IN COMMON AREA . ‘R255P110
) COMMDN /BLOCK/ I0UMMY, 1JK1L10233, RLLEL035), RL2(1331) R255P111
COMMON ZIwWx/ IX ’ Passp1l2
REAL®O LETH), LADEL{9) E255P113
INTEGER XNUMBS(100) R255P114
LOGICAL CORAEL, XNUMB : R255P115
DIMENSION X{LL) JXTXUTBN ,AU10000,XXTK(72) - . R25SP 116
COMHON iscnafo,JDUHHV.NP.xTx.Ir.Nunan.nsnl.Rsnz R255P117
DIMENSION FMT(10),1COW(10), IUP(L0) " R255P118
SORTIDI=DSQRT{D) R25SP119

[ n255p120
601 FORMAT{IH]) ‘ A255p121
12345 CONTINUE o : R285P122
READ[S+499,END=54321) LABEL CP255P123

499 FORMATI3X,9A8) RALSPLIZ4
READ(5,500) NyNPyET o INy Ms IDPT, IX, ICOR, I XNUMB R255P125

500 FORMAT(blﬁvlq.lx.ll'IX.Ill P25SP1 20
CORREL=.FALSE, . ) © F2tspl27

IF( ICOR.NE.O ) CORREL=,TRUE. ‘ LIFIATIFY:
READ{S,501) NLISTHLELOWIT) e TUPKI ) o 1=l ,NLIST) © F255P129

501 FORMAT(16{5} : R285P130
KNUMBa. FALSE. ‘ P2SSP131

IF{ TXNUMB..NE.O ) XNUMB=.TRUE. ®255P132

IFt NOT.XNUMB ) GO TO 55055 p2550133
READIS, 503) NANUMBy (XNUMBS( T}, [= L ,NXNUMNB} RZESP134

503 FORMATII3,5X,928/(1028) ) . P255P135
35055 CONTINUE : . P2ZSSP13s
RFAD(5,502} FMT R255P137

502 FORMAT{L0AS) 255038
WRITE(6,50505) LABEL/N,NP,IT, M R25SP139

50505 FORMAT('1DATA DESCRIPTION : Y29A0/ =0, 6, ‘ R255P140
L *ND. OF QB8SERVATIDNS ssssrsnsaneaca? 157101, 5%, P255P141

2 "NO. OF IMNOEPEMDENT VARTABLES'/L1X," (EXCLUDES INTERCEPT) w.nesee.P2550152

3.0415/°00,6X,"SUBSET 5176 22T aea?) o I5/700, 4X, R255P143

% *NO. OF '"AYe VARIABLES DESIRED erens?,15) 9255P 144
IFUINGNELB) IN=S R255M1 45
IFINP.GT.10} 5Top - R255P146

C R255P14T
Cttltti.t#ttttlttt‘itt‘itt*ittttlt*ttlittlttt'tit*tlit#*ttitttt#ltlt!l#lpZssplks
c : . *R255P149
c INITIALIZE vALUES ¥ 255P150
[ : WR255P151

Ct‘tl.t't‘*l.lttt‘i*lltt‘"tlit*t#*ltti***‘i*.tmt‘tt*‘tit*!tt!*lt#ltl#t*ﬂZSSP152

13



4 . P255P15)

IP=NP+] R255P15¢4

NBeNP 2 R255P15%5

NBAsNUK (NBel) /2 D 285P 156

NB3=NO*[NB~-1)/2 DR5SPLST

ANIP=FLOAT(N~IP) n25SPLSH

AASDSQRT(2./9./ANIP) P255PL59

AB=2./9./ANTP ¢ R 285P160

KTR(1)=N F255P161

DO 1 I=2,78 R255P162

L XT%(1}=0.0 R2ZESP163Y

c . © R255Plb&

cttttttttttiil!ittittﬁtt*#t*l#tittl!*ttt*‘!tttttt!titt#t##tttltitttttmt#kZSSP165

c R 255P166

[ READ DATA AND FURM XTX *P2LSPLGT

c w2 Z55P168

cttttntt*mott*-t*tt*itmtntt-ttﬂttatt#tttt*ttntottttttt*m*ut#tttta*tntl:tnZSQP169

P2°npP170

c IS INPUT CORRELATION MATRIX 7 R255P1IY

IF{ .NOT.CORREL )} GO TD 99099 R25SP1T2

WRITE(6,99001) R285P173

99001 FURMAT(*LINPUT CDRRELATIDN MATRIX'//) F2ESPLTS

L1e2 R255PL175

DO 99000 I=l1,NP R255P176

Ll=L) ¢ | £ 2550177

LaaLl + 1 -1 . P2557178

READLINSFMT } IXTX(JDgdaLlel 2) R255P179

WRITELS,99002) [XTX(J) oJd=L]l,L2) 5255P1A0

99002 FORMAT{L1X,7E18.9) p2esplel

99000 CONTINUE R255P1B2

GO TO 99950 R255PLA3

99099 WRITE(&,99199) R255P 184

99199 FORMAT{*LINPUT DATA MATRIX*//) R2SSPLAS

DO 10 I=lyN R255P186

READCIN,FMT) (XUJ),du2,1P) R2SSP1BT

DO 5 JuZ, 1P r25tp188

JSuB=J¥LI=10/2 . R2SSP189

XTX(JSUBH] JaXTRLISUBHL I +X{J ) R255P170

DD 5 JJ=J,IP R255P19]1

JASUBa{ JJ-L)ngy/2 P 2S5P192

5 XTXUJISUB+J ) eXTAAJISUBH J)+X L J)0XE DI ) R255P 193

IFUIOPTLGE.L) WRITE(S,600) (X(J), u2,IP) R2S5P194

10 CONTINUE R255P195

600 FORMAT(1X,T7EL9.9) R255P196

DO 105 Ja2, 1P : F2ESPI9T

JSUB=Jw{J=L)r2 © P25%P198

DO 105 JJ=J, [P F255P199

JJISUBagIR{JI=~1)/2 R255P200

JSUBJI=ISUBFY) P 2ssP201

JISUBLaIISUB+] 2 255P 202
JISUBJ= JISUB+)

R255P 203
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JSUBL=JSUBe] R255P204

JI5854=JI5UB I ) R255P205

XXN=N . P255P20D6

KNUH-XTK(JJSUBJI-XTKIJJSUBIliXT!IJSUBI)IXKN . R255P207

DENOM=(XTXIJJSHJJI-XTK(JJSUBIJ'*ZIKXNI'!!TKIJ»UBJ)-KTI( R255P208

1JSUAL be&2 7 AXN) R2SSF209

105 XXTX{JISUR+J) = XNUM/{DSQRT IDENIMY ) P2SSP710

DO 205 Ja2, P ’ . : R255P2L1

JSuUB=Je(J-101/2 : R2S5P212

© 205 XTX(JSuB+l)=0, - R23SP213

DO 251 J=2,1P R255P214

DO 251 I=4,IP ‘ R255P 215

Tiafe{l=-1)s2 R2S5P216

251 XTXLILe)IuXATXEIT®J) R255P217

. R255p218

¢ O R R R e R R K R o ol R R ARtk Rk kkheP 2ESP 2] 9

[ KR 2559220

[ PRINT XTX IF DESIRED. R 255P 221

C WR285p222

CHERdk kb ig otlllttt SRS RS SRk AP PR AR RN P R Rk okl kR f 255D 223

c R2ZSSP224

99990 CONTINUE P2SSP 225

IF{IOPT.NE.2) GD TD 50 : R255P226

[F{ CORREL } GD TG 50 p2ssp227

WRITE6,99888) nz2tsr22a

99888 FORMAT{* LCORRELATION MATRIX OF STANDAROIIED DATA-ff} . R235P229

DO 60 I=1.]1P : P25SP230

Kal®{I-1)/2 F 2880231

60 WRITE(6+640) (XTXIK+J)yJuly1}) R25SP232

640 FORMAT(1X,7ELB.9) R255P 233

c P2SEP734

c-ttitliiiltittti#tt#tttttt‘!tln!tittﬂi.‘ttlmll ok ok ke 2559 238

[ wE285P236

t FIND THE BIT PATYERN CORRESPONDING TO THE R-SQUARED FOR #R255P 237

[ THE NUMERATDR OF A ) . wR2S5p238

c w0 253P 239

Cobkaid o S oy ok ok ol ik ol o shoh b b b ok o o R R Rk SRRk, 25SP 240

[ " RSP 241

80 CONTINUE R255P242

IFL XNUMB ) GO TO 60000 . R255P243

MUMBR=NUMBLXTX NP, ITyN} R25SP 244

Li=1 ‘ B255P 245

L2=1 ) P285P24b

XNUMBSI L) =NUMBR R255P 247

GO TO 64666 : R 255P248

[ ®255P 249

e e o o o o o o ok tlul##.Mull'!lllllltlﬂltlt*l#tttllttt‘!!lh"ltlltttl-tvtat*R 28¢tp25Q

[ wR 255025

C FOR A PROCEDURE DESCRIPTION SEE : WR255P 252

[ COMPUTATIDNAL PROCEDURES . *2 255p 263
C

tB) ESTIHATION OF C INVERSE *P255P 254

15




c P 255P 255
4 FACTOR XTX ‘INTO LLT SUCH THAT L IS LOWER TRIANGULAR , *R255P256
C . *R255P 257
cOt..'lll.t!.lllﬁl-i...‘tlltll.*l.#tﬁllln..lli.lrlittltt‘llitttltl.titttt.tt*ttitﬁ25‘9253
. R255P259

60000 CONTINUE R255P260
WAITEL6,61106) NXNUMB . B 258P 261

61116 FORMATL///*=wWILL PROCESS? »15,* SPECIFIED REGRESSION SUBSET(S}¢) H255P262
Lla} R255P263

. L2=NXNUMB Q285pP264
€ SAVE XTX FUR PROCESSING EXTRA NUMDRS R 25SP 265
NXXTX=1P®(IP+1)/2 ¥ R255P266

DO 164661 1=1,NXXTK R255P 2467

L&661 XXTKIE)aXTX{I) 2255p268
bobob DD TT717 Kuwll,L2 RACSE 267
‘NUMBR=XNUMBS (KX ) R2ESP270

IF{ XNUMB ) CALL SUBSET(NUMBR.NP,IT) 02¢5p27]

c R265P2T2
IFl KX.G6T<1 ) 60 TO 60066 Q255pP 273

CALL LUDECP{XTX 4Ly IPsDETL,DET2IERROR} R28SP274
IFIIERROR.NE.129} GO TO 20 . B 2SSP 275
HRITE(4,0610) ; R2S5P276

610 FORMAT(* XTX 15 SINGULAR*) ' { R255P277
sTOP R255p278

20 CUNTINUE P25sp279

DO 49 I=tyIP R255P 280
KeI*{I¢1)/2 R 255P2a)

49 LIK)=1,7LEK) £2¢4p202

[ : L255P283
Ctllllitttttit.ttttl‘tt‘ttt‘illttilitt*tllt‘ii:ﬂlttt‘ttttm!llﬂ!tiit*lﬂr*t*l#f- 255P284
[ H#R255P2B5
[ CALCULATE THE *A' VAFTABLES. *F 255P2A6
[ ) sp25sp2a7
c GENERATE THE INDEPENDENT VARIABLE COLUMNS FADM THE NORMAL *R 255p 289
[4 RANDON NUMB ER GEuEaATon K 255P 29
c *R255P 290
cttltilttlllt"ltitttt".‘ltltttl‘tt‘tttl#t!!.tttlﬁt#tt*lttIllllitit#t#ttttlr{zs SP291
4 P25SP292
60066 CONTINUE R255P293
DO 100 LL=1,N R255P 294
LAP=GAUSS{1.0,0.0) P 255P295
KTXINBn)-ANIP'I*APlAAtABI*OB R255P294

00 70 I=),1pP R2SSP29T
X{L)=GAUSS(1.0,0.0) R255P 294
xrxuwanl=xr:tuanlfxlxl--z , R255P299
XTE(NBB +I)20,0 . R255P300

Kn [${1-1)/2 ° 2550301

00 T0 J=1,1I R 255P302

T0 KTRINBO 1 )aXTX(NBB+LI¢L{K )X () RZ255P303
CALL SCANA R255P304

IFI NUMBR.EQ.B45014520 } GO TO 77177 R255P305
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A(LL)=[L.-A5Q2)/(1.-RSQL) ) _P25S5P304

100 CONTINUVE : P 255P307

C R 25SP308
c-o-ootttt-otrnt----oao-vonq--c-oaaovtt-vtttowttntcnqnttp¢nt¢--ntto-¢t1:9)fspjoq
[ © WR255P3l0
C SORT THE A VARIABLES AND OUTPUT THEM AS SPECIFIED. e 255%P311
c . WR2559p 312
C".t-‘!.‘0lt.t‘ltt.#ii‘tll.t!atl‘*tll*‘.‘!tiitt*t#ll*'.‘ti‘ittttt#!!*ttﬂzsSP][)
c R255P314
CALL VSQRTATR,M) R255P315
WRITE{6,20202) P 2S5P316

20202 FORMATI!=X POINT*,L1X,*A VARIABLE"/) £25SP317
DO 200 I=1,NLIST "R255P318
TA=TLOW (]} : ®285P319
[a=JUPil) EZ2500320

IF{ [la.LE. OI.UR.IIA.GT-H) OR.{IB.LE. DI.UR {IB.GT.H}} GO TO 210 R255pP321

200 WRITE{6,620) (J,A1J),Ja1A,IB) e 255p322
620 FORMATUIXN,15+%X%,E20.10) } . P255P323

C RESTORE XTX B255P24
TILTT IFL LNOT.XNUMB ) GO TO 77T, . R255P2325
0O TLL1LIT Im]l,NXXTX R255P328

TLILT XTHIT I KATXAT} P25SP32T
c ) R2ESP328
TTTIT CONTINUE ) . R255P329
C . : : R255P 330
GO TO 12345 . P.255P331

210 WRITE(6,630}) 1lA,lB . R255#332
630 FORMATU///1X,215," INVALID RANGE FOR OUTPUT OF A VARTABLES*) F 2559333
GO TO 12345 ! . R25SP334

54321 CONTINUE ' R255P335
HRITE(6,5554%) R25%P336

55544 FORMAT (' INORMAL TERMINATION: NO MORE DATA SETS*) £255p337
3TopP R255P338

END . R255P339
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OO0 M

SHBROUTINE. SUBSET{NUMBR,P,T) ‘ suesTool

SUBSTO02

PRINTS OUT THE SUBSET CCAPESPORDING TO YHE BIT PATTERN OF *NUMBR®, SURSTDO3
P = NUMBER OF INDEPENDENT VARIABLES SURSTOO4
T = SUBSET S$IZE SUBST005
L : SURSTO0A

INTEGER Py ToSET(11),PONILIY SUMSTQOT
DATA POW/Ly 24 4y 8y 164 324 b4y 128, 256, 51, 1024/ SUBSTOOB

i SUBST009

NeNUMBR SURSTOL0

Kup : LUnsToLL
KT=T+1 SURSTOL2
o SuEsTOL3

100 IF{ N.LT.POW(K) ) GO TO 200 SUBSTOLA
N=N-PUW (K} SULSTOLS
KT=KT-1 suUesTOls
SETIKT)=K SURSTOL7

' IFl N.LE.O ) GO TO 300 SUPSTOLA
200 Knk-1 : SUESTO19
G0 TO 100 SUBST020
SURSTDZ]

300 WRITE(G.L1) Py (SETL1),Iu1,T) SUBST022
1 FORMAT{'-SPECIFIED SUBSET FROM THE *,12,% INDEPENDENT VARIABLES'  SURST023

1 //6Xs* (INTERCEPT ALREACY INCLUDED) eecesns?yL1I6) SURSTO24
SUrRsTO2%

RETURN . SURSTOZ6

END . ' . SupsTo27




FUNCT ION NUMBLXTX,P,TyN) : NUMS0001
c NUMBOOO?Z
con-tt-*m-vn-*mn--1.-:**n-am--tmctmnntpttnntt--tvtt«ntt*¢ottt:namtm-wqmaNUMuooog
c *NUMKDOGS
c FUNCTION NUMB FINDS THE INDEPENDENT YARIABLES OF THE #NUMBODOOS
c GIVEN SUBSET SIZE T TO BE USED IN FINDING *NUMBOOOS
[ A= TLo=RSUUKIIZ711.~RSQUDESTI) IN THE MAINLINE *HUMBOOOT
o4 PROGRAM & *NUMBDCOS
C - *NUXBOQQ9
[ SEE COMPUTATIONAL PROCEDURES *NUMBOOLO
c tA} DETERMINATIUN OF K {PAGE 6-=T) *Mi=npOLL
c ) HNUMADO12
[« XTX IS X TRANSPOSE X WHERE X IS THE INPUT DATA. *NUMBOOL 3
C KTX (5 IN SYMMETRIC STORAGE MODE. *NUMMODT &
[ P IS THE NUMBER OF TNDLPEMDENT VARIABLES. *NUMROGLY,
[ T IS5 THE GIVEN SUBSET SI1Ze. *NUMAOOLE
C N IS THE NUMDER OF O8SERVATIONS. ¥MUNAQOLT
4 ' LEIELTI N
[ SEERINOTERRRRe Ka{K+]1)/2 MUST NOT EXCEED THE DIMENSION *NUMBQOLY
c OF GAMMA AND GIMV. K IS5 THE NJMBER OF PERMUTATIDNS sNUMBO D20
c P THINGS TAKEN T AT A TIME, . RNUMADO21
C *HUMRODZ22
c#t‘t#‘!tit#ﬁ#t*ttt##tvti*itt#ttt#ttt#ti#t*t!tli‘#tNtlltttt*tt‘tl-n.tt#nwupegoz3
Cc ' NUMBOOZ4
IMPLICIT REAL#*S [A~H,0-2) . NUKMNRDG2S
DIMENSTON XTHOL?oX{ 114110 4¥0L21,00), X¥{21,31) NUMRDG26
DINENSION ZDNEG(1lell}, ZTHD(Ll1,11) NUMBZO02T
OIMENSION C(11,11}, RUOLL}, EC11} . NU~BOO2R
INTEGER PERM(93,11),P,T,PAsTAySELECTI11) NUMROO2G
. IOUMMY FNRCES ALIGNMENT NUMBOO3Q
COMHMON /BLOLK/ IDUMMY, PERM, GAMMAL1035), GINY(1331) ’ NUMBOO 31
EQU!VALENCE'lY(ll'G!NVllrl-llYIlJ.GlNV(IZZII NUMRODA2
EUJUIVALENGE IZDNEIll-GlNVIBGGII.GITHDIllleNVik&Sll _ " HUMBCO033
EQUIVALENCE (X{1),GINV{1210)]) . NU¥ADOY4
EQUIVALENCE (CL1)eGINVIODG) ) o {RILIZGINVITZT) ) (ECL) 4GINVITIB)) NUMBOO3S
PA=P&] NUMROOD &
TA=T+} : . NUMBOD3T
AAxN=-20T=2 NUMACO38
ABaN-T-1 : NUMRO039
CALL PRMUTIPA,TA,.K) NUYBOO40
! GAMMA(L)e]l.0 . NUM2004]
[4 HUFAQO42
ctitt!*.ttttc!itt-l#t*ll.itltttt!ltllttt-tittl!tt#titltitttttttti.ttttitNHNEUOkS
4 *NUHERO044
c FOR EACH [nlsiaark AND J®lyeeasK THE PROGRAM *RUMDOO4S
[ DETEAMINS X,Y,AND XY WHERE X REFERS TO THOSE :ZLEMENTS =NUMAQ DAL
[ # OF XTX WHICH MAVE THE ROW COORDINATES PERMIIs L) vuuur *NUMBOOGT
[ PERM{I,TA) AND THE COLUMN COORDINATES PERM(Is!)peaes SNUMBODAR
C PERM{I,TA). Y IS FORMED THE SAME WAY EXCEPT THAT 1 IS *NUMAD 049
c REPLACED BY J. *NUXBOOSO
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c XY 15 FORMED 8Y THE (TA BY TA} SUBMATRIX OF XTX WITH THE *NUMBOOS5 1
c ROW CODRDINATES PERMUI 1) s u0a s PERMIT,TA) AND THE COLUMN *NU¥BOQS 2
c COORDINATES PERMOS 4 1) yaue oPERMEJ, TA). ) *NUMBODS3
t SHUMMOOS 4
5$¢lt§nttant.ltitttl.*itltﬂ#tattimtlt*tll!ttl.ttttl*tlt]t*tt.t*itttttt!mNUMEQUSﬁ
c NUMBODS S
DO 200 1a2,K NUMNDOYS 7

M= =) NUMBOOSH
INDEXe]#([¢]1}/2 ! : NUMBDOS 9
GAMMACINDEX)n], ' NUMBOOLO

[ - HIFBOOS]
CHrbe bbby 0O N okoh i ook Mo g oo LIS T ¥ 1] LR DL B LT T T LT ey *"l‘l*_*NUIL'BDObZ
c : *NUMBO063
[ DETERMINE X : *NUMROOG4S
[ : . *NUMBOOAS
cttltn*#itit*!tl'*lﬂ.*it##tt#t!-.#*riltt‘tiltittlt.*t.t?it**#t*ti*l*tt**NUMﬂonb
[ ) ' . NUMBDOGT
DO 50 LOOP=1,TA NUMRDAOLE
INDEX=PERM{1,L00P} NUMRO 06T

DO 50 LODPA=LDOP,TA NUMBGOTQ
INDEXA=PERM (1 ,LO0OPA] : NUMADOT]
ISUB2INOXE INDEX , INDEXA) MUMREDT2
X(LOOP,LOOPA}= XTK(ISUB) NUVBOOT3
X(LOOGPA,LOOP)= XTX{ISUR} NUMBDOT4

S0 CONTINUE NUMBDDTS

DO 150 J=1,Im NUMRODTE

C ) MR O0T7T
5i..*titt‘ttttttlt#tt*ttti#tt#tttlittt*titt*i##ttitttt!l‘l*ttttttt*tttttNUFBQOTB
[ : : . *NUMAgOT9
C DETERMINE ¥ AND .XY T ENUMBDOORO
c «NUFRQOB Y
c.lt..tt!tt*lttttltl‘t#l#il#tt*.tt‘lt#i##tlt##t#t#lttttlittlﬂ‘ttt*ttil**NUFﬂODBZ
c © . -NIMRDOB3
D0 55 LOOPA=1,TA’ NUMROODB4
INDEXA=PERM(J,L00PA) NUrBODBS

DO 54 LOOPB=LOOPA,TA ) HUMB00RS
THDEXB=PERM{J,LOOPB } NUMngng 7

ISUB= [NOX{INDEXA, I NDEXB} " NU480038
Y(LOOPA,LOOPB) = XTX{ ISUB) . NUMROOR9
Y{LOOPB,LOUPA)oXTX{I5UR) : i NUMB0O90

54 CONTINUE NUMBGO91

DO 55 LOOP=1,TA NUMA 0092
INDEX=PERM(I,LDCP} MUMRD09)
15UB=INGX{INDEX, INDEXA) NUMBEQO9%

55 X¥(LOOP,LOJPA}=XTX{ ISUB) NUMB(D9S

C NUMR 0094
C&tt!*l't##!t#tittlltttl.*ttltt#‘lt!l!ttt!ltttttt*#iitttl#tti*limltt*#ttNUHBDOQT
[4 “NUMA009A
[+ FIND IONE SUCH THAT X*IONE=XY *MM3D09g

[+ *NUMBO L 00
L!..ttittli.‘ltiil..‘*.t"*Qt*!!!li#litittlt*ttt#!il.‘t‘!*tl.#tili*tt!i#NUMBU|01
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c f; NuMAglp2
CALL LINEQLIXyXYe2ONE,LLyTA:TAyISINGsCoReE) NUMBGL03
[F{ISING.EQ.C) GD TO 60 © NUMBD104
WATTEI6,410) 1,4 NUMROLOS

610 FORMAY{L1X, "MATRIX X IS SINGULAR',5X,215) - - NUKBDL06
stop ‘ . NUMBO10OT

c ) : ‘ NUMAQ] 00

C.O.t.*i‘l*‘lttﬂtl!*lt'lt!t##tlOtt*ttitlt#tﬁvmlttttl*‘t!tttt'iliﬁtttm#!tNUMBD109

c ‘ ) . *NUMRDL1 0

4 TAKE TRANSPOSE OF XY MATRIX. *NUMBO111

C ‘ -aNUMROL]2

[ L P AT LI LI TR L LT TE LT Ty el ol oo ol el ook ke ttittt#ttt*tit*NUMBol 13

¢ . . . - NUMBOL14

60 D0 6% LDDP=1,T- ( : : NUMRO11S
LOUPBLOUP+1 NUMDOL L6
DO 65 LOUPASLODPB,TA ] ) ‘NUMBOILL 7T
. SAVE=XY(LDOP,LCOPA] CNUMBOLLS
XY{LOOP ,LOOPA) =XY{LODPA,LDOP} . © O NUMAGIL9
65 XY{LOOPA,LOGP)=5SAVE KUMBUL 20

C . . . KuMapizl

€ o ol sl e o ol ool o ol o ol e AL LELEL I T T STy TT T ittttﬁiﬂrt#ﬂ\flmr}o 122

[ . ANUMRO123

c FING XTWO SUCH THAT YeITWOaXy, | OANUMBD124

C : - #NUMBO125

[ LTI T T 1Y IV YY) l-ltilll#1!tll1**#ll-inlltlt*‘tittittl*‘t‘.!qt*tlt#tt‘tti#titmuugo126

C . NUMBOL2T
CALL LINEQI{Y¥+XYe2TWO,L1,TA,TA,ESING,C,R,E) ' NUMBOL 28
tFI{TSING.EQ.O) GD 70 70 ; . NUMBOLZ9
WRITE(6+620) I,d . © NUMBOL3Q

620 FORMAT{LX,*MATRIX Y IS SINGULAR®,5X%¢215]) ' . NUM3O131
sToP : ] T NUMBO13Z

70 CONTINUE ) NUMRG133
. NUMBO134

e b e ook e ol oo o ol e ol sk o wikg #til*tii‘tlt.tltif! LEL S L L LR LY ELT Y] Y

c ‘ *HUMROL36

c FIND TRACE OF ZONE * ZTWO. *NUMB0]137

c PEAFORM OPERATION ON 1T AND STORE IN GAMMA, *NUMBD138

C ) *NUMBO129

e ol o ool o o 2 s o o o o o LI ETIIII Y TET LT llt.tltttnttﬂhtilhtlltlltnu”go 140

c NUMBO 141
SUM=p.0 NUMBO 142
DO 75 LOOP=1,TA NUMBO L1423
00 75 LOOPBel,TA NUMBOL44. -

T5 SUMaSUM+ZONELLOOP,LOOPB)*ZTWOL LDOPR ,LOOP) o NUMAD145
INDEXa[# [=-L)}/2+) ‘ NUMBO 146
GAMMALINDEX) = (AA+SUM)ZAB NU“BD 147

150 CONTINUE ) NUMBD 148
200 CONTINUE, - NUMBO 149
[+ NUMBD 150

Cttttittliitlt’t!ttti.-ttlt!t!tltt#tttt#!#ttt!i#t.ﬁtt#ilt!tltttttt-*ttimﬂuvﬁo|51
c . . *NUMBO 152
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-+

c TAKE INVERSE OF GAMMA *NUMBO 153
C : *NU¥BO154
(A 13 tti#lt‘lﬁlﬂlttttMil!t!lttltlttilttt!t!l.tlttltlttli*t!tt#tt!_ﬁtttt‘..*ttttllNUHﬂU 155
[ NUMAD IS
CALL LINVIPIGAMMA, X ,GINV, 7, X, 1ER ) . NUMBOLST
IF(JER.NE.129) GO TO 210 NUMRG158
WRITE(6,630) . . NUMADL159

630 FORMAT(* GAMMA DID NOT HAVE AN INVERSE') NUMBOL60
$TOP ' NUMBD1S1

c . . ) NUvDO 182
I IR EYTET] LI IY LI TTYY i.ti*iti*t*!*l.!*‘*llii*t.“tlh!t*!"!#!tl.ttttl’tNUr‘ﬂD163
t o ‘ *NUMBO 164
¢ FIND THE SMALLEST ELEMENT ON THE DIAGONAL OF GAMMA *NUMBO 65
c INVERSE. ANUFRO 166
[ HNUMHO16T
ctittttaittt*tl#m:tttttt!llttt#t#ttli!lt*ttttt!i#*t"tl*t#*!nl#i*m###t#.#NuvBD163
< : NUMBOL6Y
210 INDEX=1 NUKAn1TD
VALUE =G INVI 1) HUFBO0LTL

DO 220 LOOP=2,K . NUMBO1T2
LOOPASLOOP* (LOOP=1) /2+L0ODP . NUMAO]T)
IFIGINVILIOPA ). LE.VALUE) GO TD 220 NUMBO 174
VALUE=GINV{ LODPA) NUMBO175

INDE X=LOOP NUMBDLT6

220 CONTINUE NUMBOLTY

c © NuMRD1TE
G0 00 At R ol ok ok o AR AR R R RN o R kR NMA O L7 G

C HNIMADLAG
c THE ELEMENTS(HMINUS 1} OF THE {INDEX)TH PERMUTATION N «NUYROLAL
o PERM 12,404¢TA} REFER TO THE INDEPENDENT VARIABLES IN . ®NU¥RQ1B2
[ THE DATA SET TO BE SEARCHED FOR IN CALCULATING THE *NUMGO1R3
4 REGRESSION. : ANUFBO184
c THE INDEPENDENT VARIABLES ARE STORED  IN NUMB LCCORD ING *NUMAD1IBS
t TO THEIR BIT PATTERN. : *NUMROLBE
[4 (1.E. 101110 REFERS TO THE INDZPENDENT VARIAEBES *NUMBOLBT
c 64493,2.) : ' *NUMBO188
c ’ *NUMAQ1RY
[ L1 EE LT T TRy Aol oo e o ok ke ok Ra L L EL LY L E Y T T r o g gy kbR kR rbk ks NUFHO 190
c NUMBOT9L
NUMB=D NUMgol92

DO 230 I=2,TA - MIMBOL93
JEPERMUINDEX, [)=2 NUMB Q194
SELECTII-1} = J+1 NUMBD195

230 NUMB=NUMBeZ#b LIELY LT

[ . NUFROL9T
WRITE(6,90000) Py{SELECTUI} , [=1,T} NUMRO19A

0000 FORMAT('-OPTIMUM SUBSET SELECTED FROM THE L)+ . NUMRO199
1 * INUEPENDEMT VARIABLES®//6X, ' INTERCEPT ALRE ADY INCLUDED) s..ua.NUMROZ200
2a'y1116) NUMRO 201
RETURN "NUMRAD 202

END : _ NUMR0Z03
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FUNCTION INDXCI,Jd) INDX00O1

4 INRXON02
(o TEITTEL R TR PR T BT LA D2 Ll bt ] ] shle e e sk e oo e o0 ol e s o b Q:lhlr#t‘[ NDXOQO02
A ) *INPXO004G
A FUNCTION INDX TAKES THE TWO INDICIES {1,J) OF A FULL »] NDXOQO0S5
c STORAGE MODE ARRAY AND COMPUTES THE CORRESPONNING . ®INDX0006
c POSTTION OF THAT ELEMENT IN AN ARRAY IN SYMMETRIC =t NDXODOT
[w STORAGE MODE. ’ ' = NDXDODE
4 *INDX0009
o TI LT R ELYE L] tt*’ttt‘# [RTTERYT LR EITEE LI AL AR 2 d 1) *t*t*tti"‘t“‘i bk kkhd A NDXOO10
c ' INFXO011

INDX=(I#J+1ABS(I-2) )72 INDX0012

INDK=INDX*{ INDX~1)/2 : ' 1NNX0013

INDXe INDX ¢{ J¢d=1ABS(I-J)) /2 © INDPX001l4

RETURN : INDX001S

END INPEOGLIG
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SUBROUTINE SCRNA
. TMPLICIT REAL®D (A-N,0-2)

*li#“‘*-.tﬂt*‘thtt*tt*iit*'ittti##i

[l
L]
-
*
»
-
*
*
*
L
*
-
-
-
*
-
-
=+
-
L 3
*
*
+*
*
*
»
L3
+*
-+
*
=+
»
*
*
+

[xlg]

SUBROUTINE SCRANA J5 A REGRESSION ANALYSIS PROGRAM WRITTEN
BY GEURGE M., FURNIVAL AT YALE UNTVERSITY, WHICH COMPUTES
THE R~SQUARED VALUES FOR ALL PERMUTATIONS OF THE
INDEPENDENT VARIABLES,

TRIS PROGRAM HAS BEEN REVISED FROM THE ORIGINZL IN SEVERAL

WAY§=—=

FIRST  THE DIMENSIONS HAVE BEEN CHANGED 50 THAT ONLY TEN
DR LESS INDEPENDENT VARIABLES MAY BE USEQ

SECOND  THE XTX MATRIX IS NOW [N SYMMETRIC STORAGE MODE.

THIRG  INSTEAC OF OUTPUTING THE R-SQUARES THE PROGRAM
STORES THEM ALONG WITH THE AIT PATTERN CORAESPOND-
ING YO THE INDEPENDENT VARTABLES USEL.

1111 CONTINUE

**NOTE*# THE PROGRAM CALCULATES THE REGRESSIONS IN THE
FOLLOWING SEQUENCE (FOR N=4) 10203,445,647,8,%4,
8+CyD+E,F WHERE THE NUMBERS ARE IN HEXADECIMAL .
‘BY DBREZ(ING THESE NUMDERS ONE GETS A BIT PATTERN
OF IERCS. AND ONES SUCH THAT THE BIT IS ONE 1F THE
CORRESPOND ING INDEPENDENT VARIABLE IS IN THE

- REGRESSIDN AND IS ZERQ IF IT 1§ NOT. !
THUS THE VARIABLE JNUM ]S INCREMENTED EACH TIME A
REGRESSION IS CALCULATED aAND THEREFOR THE BIT
PATTERN OF JUNUM GIVES THE INDEPENDENT VARLABLES IN
THE REGRESSION.

ﬁﬂﬂﬁﬂnﬁﬂnnnn.—nnﬁnnﬁnnnnnnn

THE BEST R-SﬁUﬂRE FOR SUBSET SIZE 'ITY IS RETURNED VIA 2541
THE R-5QUARE WITH THE BIT PATTERN THE SAME AS *NUMB' 15
RETURNED VIA RSQ2 .

[aNalaNaNeRaNa¥el

ttli.'."t.i#.l‘il‘i#t#.li.l.t‘.#1!!"#*#!***‘!‘*‘!##**!it*ttitttt.ltt
' H

REAL*8 JSAVE(L1035) 4KSAVE
DIMENSION HN(IO)-HH‘ID’vlSAVEl1323'
DIMENSION NT{119,55(78), AlLl,11,11)
COMMON /SCRBLK/ JOUMMY Ny SS» 1T ,NUMB JR501,R502
COMMON /BLOCK/ TDUMMY, ISAVE, JSAVE, A
DATA MN’IIlll56'116'386'638!843I968ll°13l1023,
IF{ N.GT.10 ¥ STOP
Do 100 t=1,10
100 HMMLII=MN(]} -t
JNUM=Q

SCANAGOL
SCRNAOOZ2
SCERNADOD
*SCPNADDG
*SCPNADOS

" ESCRYAQOG

*SCRNADDT
*SCRYNAGDA
»5CRNAOO9
*5CPMNADLD

RSCRNADLL

*SCRNAQL2
*SCANAOLD
+SCRYAOLS
¥SCPNADLS
*SCPNAQLG
*5CRNAQLT
*SCRNADLE
*SCANADLG
SCRNAD20
"SCRNADZY
*SCONADZ2
WECANAD2S
*S5CENADZG
*SCPNADZS
#SCRNAOZS
*5CENAD2T
5 CHNADZA
wSCUNAQ2G
*SCRYAQID
*SCRNADIL
*SCRMAD3Z
#SCRNAD2S
HECFHAQ3S
®SCFMNAD3S
*SCRMADIS
*SCRNADAT
*SCRNAD3R
#SCRNAD3Q
SCRNAD%4D
SCRNEO4]
SCRNAOS2
SCPNADSLI
SCRNAD4S
SCAMAQ4S
SCRNAD4 A
SCRNADGT
SCRNADGSB
SCRNAGSHY
SCRNAQSD

24



11

20
10

60

600

61

21

22
30

k1

NAsN+} -
NBaN+2 :
NBA=N@#(NB=1}/2

S0%10./05SURTISSINBANR ) - SSINBAOIliSSGNBAOI’ISSIlll

00 I I=2¢/NA
[SUB=1x{[=1)/2
NTII=1)=0
BeSS{ISUB¢L)/S55L1)

A{NA, 1, [)=SQP{BNSSINBA+L)-SSINBAST)}

DO 1 J=]NA
JSUREJe{g-1)/2

AUNA, Ly JI=B*SSLISUB+L)I=SSLJSUB I}

CONTINUE
A{NAy1,1)=0,

NT(NA )]

TNUM=0Q

DD 20 [=1,N

IFU NTUI}.EQ.D ) GD T0 21
INUM= INUN-1

NTI{I1=0

CONTINUE

LIMA=MNLIT)
LIMB=HMIIT)
RIQLI=JUSAVEILLMA)}

DO 60 LODP=LIMA,LIMB

TFI NUMB.EQ.ISAVE(LOCP) ) GO TO 61

CONTINUE
WRITE(6,600) NUMB

FORMATL *Qwb»*n THE' CORRECT BIT PATTERN COULD NOT BE FDUND

NLUMB 2 B45014520

RETURN

RSQ:’JSAVEILUOP]

RETURN

NT(T )l

JNUMa JNUM+]

THUM= [RUM+L

K={+1

DO 22 JeK,NA

TF{ NT(J2.EQ.]1 ) GD TO 30
CONTINUE

DO 2 L=l,1 )

Bef (2L eKIZALI o KeR)

DO 31 M=L,1 .

ALl sLoMI=AL JoL M)~ B*A(JOHOKI
CONT INUE
KSAVEantI.l.ll*.Ol
MMUTNUM = MM{ TNUM)+ L
LIMA=HNCINUM)
LIMBaMM{INUM)

IF{ LIMALEQ.LIMB ) 60 TO 50
LIMA=LTMA]

)

,z8)

. RCANAQSE

SCRNAGSZ
SCRNAQS3
SCRNANSS
SCRNBOSS
SCHRNAOSE
SCRNADST
SCPNADSSH
SCaNAQ59
SCRNADGO
SCRNAOA]L
SCENADSL2 |
SCRNAQOG)
SCENAOG4
SCRHAQSLS
SCPHAQGE
SCRNADST
SCPNADGA
SCPNAOBY
SCONAGTO
SCPMAQTL
SCPNADT2
SCENADTY
SCenNaQTs
SCRNAQTS

" SCPKAOT6

SCPMAOTT
SCPNRVTS
SCRNAOTO
SCRNEOBO
SCPNADSB]
SCRNAQA2
SCANADY]
SCENACRSG

"SCRNADAS

SCENADAS
SCONAQRT
SCANADBA
SCUNAQBY
SCPNADIQ
SCRMADG]
S5CANAQR2
SCPHNAGYDY
SCENANTY
SCFNAGTS
SCENAQ9s
SCPYA09T
SCENADDS
SCaNA(99
SCRNELOD
SCANALGL




45
50
55

DO 45 LDOPA=LIMA;LIMB

LOOP=LIMB+L IHA-LOOPA

IF{ KSAVE.LE.JSAVE({LOOP=1) ) GO TD 55
JSAVE(LODP)=JSAVELLOOP-1)
ISAVE(LOOP) =] SAVE(LCOP-1)
LOOP=MN INUH) ’
JSAVE(LOOP)aKSAVE
ISAVE(LODP ) =JNUM

GO TO 11

END

SCRNALOZ
SCRNALD3
SCANALD4
SCRNALOS
SCRNALDS
SCPNALDT
SCAN&1DS
SCRNALO9
SCRNALLOQ
SCANALLL
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SUBROUTINE PRMUTIP, ToK} : PRMUTOOL
c ) : PRMUT 002
c‘tt‘.*liit.ttl!.tt‘-lﬁtlt.t‘ti.#t.llﬂti.*l!*t#ll-#liﬂi!ttttt!'l#ttt.#lt*}lDRMUTOOB
c . . *PRMUT Q04
c PRMUY IS A SUBROUTINE WHICH DETZRMINES THE PEPMUTAT- *pEMUT00S
[+ IONS ON A SEQUENCE OF NUMBERS. . wEEMUT 006
[ THE PERMUTATION IS TAKEN ON (P THINGS TAKEN T AT A #POMUT 00T
C TIME}. - *PRHUTO08
t BECAUSE THE REGRESSION ANALYSIS PRADGRAM SCRNA ALWAYS : *PRMUT 009
C INCLUDES AN INTERCEPT THE FIRST NUMBER IN EACH i ' ®PPMUTOLD
c PERMUTATION WILL BE 1. THUS THE PERMUTATIONS THAT *PEMUTOLL
t THE PRIGRAM DETERMINES IS THE PERMUTATION (P~-1} . *PRMUTOLZ
C TAKEN (T=1) AT A TIME DONF ON THE INTEGERS 2,3seuupPe’ ®pOFYTO13
c THE USAGE OF THE SUBROUTINE IS *PRIMUTOL 4
4 CALL PRMUTIP,T,K,PERM) *PRMUTOLS
C P I5 THE NUHBER OF TNDEPENDENT VARIABLES PLUS L. PRANMUTOLG
[ T 1S THE SUDSET SIZE BEING CONS IDERED. PLU3 1. *PPMUT 01T
t K IS THE RESULTING NUFBER OF PERAMUTATIONS. . - *PPMUTOLA
c PERM I5 THE ARRAY WHICH STORES THE DETERMINED PERMU- #PREUTOIS
C TATIONS, *PRMUTOZ0
C ALL ARGUMENTS ARE INTEGERS. : ‘ *PRMUTO2]
C . T RPRAKUTO22
C"‘!"#itti*!iti*ttl**tti#t*ﬂ*!iltlillﬁ**ilt!#‘lt!#ttt**lti!*#i*#‘*itl*PRMUTO;}B
C : ‘ PRMUT 024
C IDUMMY FORCES ALIGNMENT © PPMUT (25
COMMON /BLOCK/ IDUMMY, PERM PRMUTQ26
INTEGER Py T,PERM({93,11) ,PH,TM . PRMUTOZT
PMap-} ) PRMUTOZA
[ . . PPMUTO29
Cttt‘lilﬂlttlt!#titttt*!tllt#*-ttlﬁtltlﬂmtttit!t'tt#t*tﬂt*t#ttttt‘littttttpPHUT030
¢ . - A#PRMUTOI]
[ CALCULATE K *PRMUT Q32
[ T ¥PRYUTOI3
Cltii!lnnlltltit.!tt#.tit#tttlﬁ#ttltlt*#lﬂt#t'*tl*tt.t*tl-‘lttlﬂ*t!ttlttt#tit#ttpkMUTDEV.
4 - . PRMUT(03S
K=1 - . PAMUTO24
THaT=1 _ . PRM(TO3T .
LaPM=TH+1 : - "PRMUTO034
D0 1O I=L,PN : : PRMUTO39
10 Ke#] : . PRMUTO40
DD 11 I=1,TH PRMUT AL
L1 K=K/t o . PREUT042
PRMUT 043
C!lti#tt#ti“t**tll!tt‘.li*l*tll#t#tt##tt*#*iltlt!tll!l*ttttt!t##*i?##!lﬁtt*PRMUTOfofo
C EPRMITOLS
[ FILL OUT THE ARFAY PERH, : . RPRMUTO44
c . APRMUT 047
C‘itlt#."!!l!tti‘!tt!l!tll.*tlt*itttltt*l*tttt#t!i*ttitttml*tit#t*ltt#*n?ﬂMU‘ID-‘.B
4 PRMUT D49

1=1 PRMUT 050
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15
20

50

55

60

70

15

100

00 LS LOOPa1;T
PERNI1,LO0P)=LOOP

I=nlt}

IF{1.EQ.K+1} GO TO 100

rQ 50 LOOP=1,T
PCRM{I,LOOP}=PERPMIT=1,L00P)
IFIPERMII, T).EQ.P} GO TO 55
PCRMUL, TIMPERM(1,T)+L

GO TO 20

DO 60 Jr2,T

LrT=J+2 .
TFLPCRMIT,L)aLT.P=Je2) GO TO TO
CONTINUE

GO TO Loo

PERMII,LISPFAMITI,L)4+]

LA=L+l )

DO 75 LODP=LA,P

PERMILs LOOP )=PEFMH{14LODP-1)+]
GC TO 20

CONTINYE
RETURN
END

PRMUTOS1
PRMUT OS2
PRMUTDS3
PRMUTOS4%
PRRUTOS5S
PRMUTQS5S
PRMUTQST
PRMUTOS8
PRMUTOS59
PRMUTOBO
PRMUTOGL

PRYUTOG2
L PPMUTDEY

PRMUTOLS
PREUTO6S
PRUYTObE
BREUTOLT
PAMUTOLDN
PRMUT 069
PRMUTOTO
PPEUTOT]

" PRMUTOT2
PRAUTOTY

PRAUTOT 4

PRAUTOTS
-PRMUTO7S
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c
[

C
c
c

FUNCTION GAUSS{SD,A

COMPUTES A NDRMALLY OIS
C MEAN {AM) AND STANDARD
c .

M)

TRIBUTED RANDOM NUMBER WITH A GIVEN
CEVIATION (SD)

METHOD USED s BOX~MULLER
REF: NEWMAY AND ODELL,

100

REAL*B GAUSS,SD.AM
LOGICAL FIRST -
CUMMON /iwxs IX

DATA FIRST/.TRUE./

TFl NOT.FIRST.) G0

CALL RANDUCIX,1Y,u}
IXely
CALL RANDUITX,TY,V)
Tx=1y

S=SQRT( -2, %ALOG(U)
Peg,203105ny
RNL=5SxCOS(P)
RNZ=SaSIN(P)

GAUSS = RN1%SD + aN
FIRSTm FALSE.
RETUFN .

GAUSS = RN2®SD + apM
FIRST=, TRUE.
RETURN

END .

THE GENERATIIN OF RANDOM VARIATEF.

’

T0 100

GAUSS001
GAUSS002
GAUSS003

. GAUSS 004

GAUSS00s
GAUSS D06
GAUSS 00T
GAUSS008
GAUSS 009
GAUSSolo

‘GAUSSOLL

GAUSS0L2
GAUSSOL3
GAUSSOL4
GAUSEOLS
GAUSSO 16
GAUSSOLT
GAUSS 01D
GAUSSOL9
GAUSSO2D
GAUSSODZL
GAUSS03Z
GAUSEDZ3
GAUSS024
GAUSSD2S
CAUSS026
GAUSS027
GALSS028
GAUSS029
GauUSS03g
GAUSS03]
GAUSSD32
GAUSS033
GAUSSD34

29
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OO OOACO OO0

SUBROUTINE LINEQL{A,B, X, NDsNoNRsSsCeRsE} LINEGDO1
IMPLICIT REAL®B (A~-H,0-1} L INEQOO2
DIMENSION A(ND#ND}yBIND:NRJ,XIND;NR},CIN,N)oRIN},ELN) _LINEQOG3
INTEGER § - . LINEQDOS
ABS[D)=DABS (D) . LIMEQDOS
AMAX1(F,GI=DMAXICF,G) LINEQDO0S
o T LINEQOOT
-..-;.-----‘..-..-.-.--.....n-.--.....-...--......-.-...".....-..LINEQUOB
L INEQOG9

: , LIN®QOLD

SURRDUTINE LINECGI tintqoll

. LINEQD12
DECKNAME = LINEC] LIMEQOL13
LINEQO] 4

PURPOSE ‘ LINEGOLS
SOLVES THE REAL MATRIX EQUATION AX«B WITH NR RIGHT-HAND LINEQOLS

SIDES. - LINFQOLT
tINTQola

USAGE LINEQDL9
CALL LENEQL{A+B,XyNDsN;NR,5} LINEQO20

o LINFOnR?]
DESCRIPTION OF PARAMETERS . : LINEQDZ2

A = (N X N) REAL COEFFICIENT MATRIX. LINEQDZD

8 = {N X NR) REAL RIGHT=HAND SDE ARRAY. LINFODZS

X = (N X NR) REAL ARRAY FOR RETURN OF SOLUTION LINEQO25

VECTORS . LIMEOG26

ND' . - THE NUMBER OF ROWS FOR THE ARRAYS A, B, AND X LINEQOZY

IN THE DIMENSION STATEMENT IN THE USER PROGRAM.L TNFQOZA

N " - THE NUMBER OF EQUATIONS TO BE SOLVED. LIMEQD29

NR . = THE NUMBER OF RIGHT-HMAND SIDES TO BE SOLVED. L IMTQO30

s ~ INTEGER VARIABLE RETURNED NON-ZERO ONLY IF LINEQD3]

MATRIX A IS SINGULAR TO MAGHINE ACCURACY. LINEQDAZ

90 CONTINUE LINEQD3D
LINEQO34

REMARK S LINFQO3S
ARFPAYS A AND B APE NOT DESTROYED. LINEQO3S

. . LINFQD3T

EXTRA PARAMETEAS [N THE ACTUAL FORMAL PARAMETER LISt ~LINEQO3SB

ARE USED IN CONJUNCTION WITH THE SUBROUTINE DYNAMIC. LINEQOD39

. : LINFQD4D

METHOD - . LINEQO&L

THE. MATRIX A [5 FACTORED INTO LOWER AND UPPER TRIANGULAR LINEQOG2
MATRICES L AND U AND THEN YHME EQUATIONS LZ=B AND UX=? ARE LINEQO43

SOLVED IN TURN. DOUBLE PRECISION ACCUMULATION DF INNER L INEQDG4
PRODUCTS AND ITERATIVE REFINEMENT ARE USED SD SOLUTIONS LINE Q045

ARE VERY ACCURATE WHENEVER S IS RETURNED EQUAL TO ZERD. LIFEQD4S

. LINSQO4T

RALSTON AND WILF  MATHEMATICAL METHODS FOR DIGITAL L INEQOD4E
COMPUTERS  VOLUME 2 WILEY 1967. LINE QUue9

L INEQO50
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O cOoOnNnacn

[z ExRal

(2R Na

10
12

14

22

28

30

3%

ar

WRITTEN BY DAVID S. DODSON, 06701770 . LINFGOS ]

COMPUTER SCIENCES DEPARTMENT LINEQOS52

PURDUE UNIVERSITY LINEQOS)

. LINEQOS4

LR L L T T i XX XX -...----...-..--..........--.....--.-....LlNEOO55
LINEQOSS

LIREQDST

FORM EQUILIBRATIDN FACTORS IN VECTOR E. LINEQQSS
LINEQOS59

DO 12 I=]1,N LINEQo&D
Pe0.0 R LINEQOG]
0D 10 J=l,.N LINEQOGZ -
Clled)=Al],0) LINTQDS3
PeAMAXY (ABS-(CLI ,J}),P) LINEQOG G
IFIP.EQ.0.0)6D TO 73 LINEQOGLS
E(I)=1.0/P LINEQO&S
LINFQOLT

FACTOR COEFFICTENT MATRIX WITH PARTIAL PIVDTING. LIMEQOLR
’ LINEQ069

M=) . . LINEQOTQ
MMrM-1 LINTQOT1
Pr0.0 LINEQOT2
DO 22 I=aM,N . LINEQOT3
C(lvMl'ﬂRITHlCC‘Jr“’pHHoCt!I]J9Nrct LaM), 1} "~ LINFQOT4
Q=E{1)*ABS(CU],M}) LINEQOTS
IF(P.GE.QIGO TD 22 UIMEQOTe
Pe=Q . LINEQOT?
K=l LINFOCTE
CONTINUE LINEQOTY
IF (NP .EQ«N} GO TO 73 LTINS 0080
IFIM.EQ.KIGD TO 30 LINEQONL
DO 28 J=1,N - - " LINEODB2
PaC{M,4) L INFO033
CiMy J)=CIK, g} ~ LINFQpaa
CiK,J)=p . L'INEQDBS
EIK)=E(M) ’ . LIKFQpas
E{M)=K " LINEQDBT
IF(M.EQ.NIGO TQ 37 L INSQ0B3
MPzMe] L INEQO39
00 34 J=MP; N ] LINFQO9)
CIH.J!rnﬂlTHltClH.JI.HH.CIM-lI.N-Cll.J)-l!/CiH.HP L INFQO9]
MamMp LINEQO9?2
GO TO 14 LINEQO93
- . LINEQD94

BACK SUBSTITUTE RIGHT-HAND SIDES WITH JTERATIVE REFINEMENT, " LINEQO9S
LINFOO96

TF{NR.LELOIGO TO 7] ' LINEGGOT
D0 68 M=IyNR . L INF CcO98
Pe0.0 L IMFQUGY
Q=0.0 : . LINFQl00

D0 43 [=),N LivFQtol

31



[aRalal

(s Nula]

+3
44

48

51
52

59

65

67
68

Tl

T3
T00

Ril)eBL{I4M)

KilyM)=p.0

DD 48 [st,N

KeELI)

Y=R{K)

RI{K)I=R(I}
RULI=ARITHLIT o I=00C (0o LDo NyRELD 41 3/CETILTY
I=N

GO TO 52 :
QtlI-ARlTHlIRll}-N-l'EllulPl'N-RlIPlvll
1P

Ie]-1

IF(1.GT.0)GD TO S5t

Tep

Pp,0

DO 59 1=1,N

PRAMAX]L (ABS(RCI)),P)

XLl aM)wXIT MIeRIT)

TEST FOR CONVERGENCE OF [ TERATIVE REFINEMENT,

IF{P.EQ.0.0)G0 TO &a .
IFIQ.EQ.0.Q}Qup

LF { SNGLE{Q+P),FQ. SNGL{Q)) G0 TO 68
TFIT.NE.O-QAND PP .GT.TIGD TO 6T

PO &5 I=1,N
RIII-AR!THIIB!I;M).N.A(!.II.ND.X(I.Ml.ll
GO TO 44 ) )

IF [ SNGLIQHH/N)} .NE. SNGL(Q) ) GO TO 73
CONTIKUE

SET NON-SINGULAR/SINGULAR FLAG AND RETURN.

520
RETURN

Sel
WRITEL6¢T00) Qp PN

FORMATL!-MATRIX SINGULAR IN LINEQL ; Q4 Py N 1°,5%,
1 2E20.8,15)

HETURN .

END

L INFQlO2
LINEQLD]
LINFQLD4
LINT Q105
LINEOLDG
LIMEOLIQT
L'INFQloA
UINEQLOY
L-INEOLID
LINEQLLL
LINFQL12
LINEQL13
LINFQll4
LINFOLLS
LINFOLLG
LILEQLLY
LINFQLlR
LINCOQ11%
LINEQL20O
LINEGL21
LINEOL22

‘LINFQl23

LINEQL24
LINEQL2S
LINFQI 26

‘LINEQLI2T

LINCQL2S
LIMNEQL29

LINEQ]L 30

L INEQ131
LIMEOQLIAZ
LIMEQL33
LINFQL34

"LINRQL3S

LENEQl36
t INEQL3?
LTNFQ138
LINEQL 39
LINEQL4O
LINEQL4]
LINTOLlG2
LINEQL43
LINFQL44

32



FUNCTION ARITHL(Cy)N A+ KA, B,KB)
c .
C CALLED FRON LINEQL
c

IMPLICIT REAL#B [A=~H,0-1}
DIMENSION A{KAN) 48(KB,N)
T=C ’
IFIN.€Q.0) GD TO 5
DD & I=],N

4 TaT-2414E)#B0L41}

5 ARITHL=T
RETURN
ENO

ARITHOOL
A%1THOOZ
ASITHOS3

AR ITHOO4

ARITHOOS
ARITHODS
ARITHOOT?
AR1THOOR
ARTTHOO9
ARITHOLO

ARITHOLL

AR[THD12
ARITHOL3

33



‘SUERDUTINE VSORTM (A,LA) VSCRTOOL

[aXaXnl

C-VSURT"---Q----S-'u.-'----u.-----o---o--oc--c--c..--.-oo-o.--n....---....VSDRTOOZ
CaVSORTA vscarons
. VSORT.0D4

FUNCTION VSORTM ~ SORT ARRAYS BY ABSOLUTE VALUE VSCRTOODS
VSORTA - SORT ARRAYS BY ALGEBRAIC VALUE - VSORTO0S

4 USAGE - ) S = CALL VSORTM {A,LA) VSDRTOOT
L e - CALL VSORTA (A,LA} ' VSORTOOB
c PARAMETERS A = ON INPUT, CINTAINS THE ARRAY TO PE SORTED V5ORT 009
c . ON OUTPUT, A CONTAINS THE SORTED ARRAY _ VSDRTOL1O
[ LA = INPUT VAPTARLE CONTAINING THE NUMBER OF CWSCRTOLL
4 ’ ELEMENTS IN THE ARRAY TO BE SORTED vsearolz
c PRECISION : = SINGLE V5CRTOL3
C AUTHUR/ TMPLEMENTER - N.E. BOSTEN . VSFPTOLG
C L ANGUAGE ~ FOPTRAN VSGRTOLS
B..-...--.-......--...n-....-.-..-..-.-..-..-..-.-.....--....-..g..---....VST"QTOlb
c LATEST REVISION - CECEMBER 7,1970 VS0PTOLT
c : VSGHTOLR
C "VSCRTOLG
IMPLICIT REAL*8 {A-H,0-1) ’ VSORTOZ20
DIMENSIGY ACLD,TUL 2L, ILL21) veoaTO2}

G . FIND ABSOLUTE VALUES OF ARFAY A VEDRTO22
DO § Is)l,LA : VS0ORTOQ2Z3

IF (AL} LY. 0.0) A(I)m-A[I} ) VSCRTOZ6

5 CCNTINUE VSCPTD25

[+ ' VSOPTO26
ENTRY VSORTA (4,LA} L VSORTQZ?

c . ’ VSIPTO28
Ma) -V5CPTO29

1=1 ‘ VSORT030

JeLA © VSCRTO3L
R=,315 . C NSDeTY3Z

10 IF (1 .EQ. J} GC TO 55 VSCRTO33

15 IF (R .GT. +589843T) GO YO 20 VSCRT (34
RaR+3.90625E=2 ' VSCRTO3S

GO To 25 ’ S ' i . VSORTO3s

20 R=0-, 21875 . VSCRTO3T

25 K=1 - : : : : V5raToag

c SELECT A GCENTRAL ELEMENT OF THE VESORTO39
C ARTAY AND SAVE IV IN LOCATION T vsnetToLo
IJals (=T )eR VSHRTOGL
TaAl1d) - V507042

C IF FIRST ELEMENT OF ARRAY 15 GREATER VSNRTO43
c R THAN Ty INTERCHAMNGE WITH T VSLNT044
IF {A41) .LE. T) GO YO 20 VSTRID4S
AlTJI=ALL) - VSCRTO46
All)=TY VSIATO47
TeAlld) - VSORTQ49

30 L=g . VSCRT 049
. ' IF LAST ELEMENT (OF ARRAY IS LESS THANVSGRTOSD

34



35

&0

L]

50

&0

65

To

AlLIJ)=aLg)
AtJ)eT
T=AL{1J)

IF (A{J) «GE. T) GO YO 40

IF CAIT) uLE. T) GO TO 40
AltlJ)=a(1}

Alld=T

T=A(TIJ)

GO YO 40

TT=24A(L)

AlLI=AIK)

AlK)=TY

LeL-1 S
IF {AIL) GT. T) GO TD 40

KuK+]
IF tA(K) .LT..T) GO TO 45

IF IX .LE. L} GO TO 35

IF {t-1 .LE. J=K} GO TO so
ILiN)=]
TutM)aL
T=x
M=M+]

G0 T0 60
ILIME=K
UM =y
FELN
Map+]

GO TO &0

M=M-]

IF M .EG. 0) RETURN
I=IL(M) :

JIUIM)

1F {J=-1 .GE. 1) GO TO 2%
IF (I .£0. 1) GO 10 10
I=I-1

I=]+1 )

IF (1 +EQ. J1 GO TO 5%
Tea(I¢]l) .

IF {AI) JLE. - T) GD TO 65
Kal

AfKel)wa{K)

KoK=} _

IF (T .LT. AtX)) GO TO 7O
AlKei)=T

GO YO 65

END

T+ INTERCHANGE WITH T

IF FIRST ELEMENT OF ARRAY IS GREATER

THAN T, INTERCHAUGE WITH T

'35

VS0RTOS 1
VSORTO52

. VSCRTO053

VSDRT 054
VSOETO55 -
VSCRTOS6

TVsSNRTOoSs7

V3ORTRS0
VSORT Q59
VSNRT060
VELRTOG]
vsSoRT 062

-V50RTODA3

VSCRT 064
VSORTDS5

FIND AN ELEMENT N THE SECOND HALF DFVSPeT (a6

THE ARRAY WHICH 5 SMALLER THAN T

FIND AN ELEMENT _N THE EIRST HALF OF
THE ARRAY WHICH S GREATEP THAN T

INTERCHANGE THESEE ELEMENTS

SAVE UPPER AND LUHER'SUBSCRIPTS QF

THE ARRAY YET TO BF SORTED

BEGIN AGAIN ON AHOTHER PORTION OF

THE UNSORTED ARRAY

VSORTOAT
VSURTNGA
VSCRTO69
VSCRTOTO
VSRRTOT]
vspaTprz
VSCRTQT3
VSORTD74
vsoeTors
VSOPTOTS
VSORTOT?
VSCRTO78
VSCRTO79
VS5CRTORO
VSORTOBL

. VSORTOS2Z

VSORTE83
VSCRTOBS
VSOPTOBS
vsoeToss
VSDATOAT?
VSORTORB
VSNRT (A9
VSORT Q90
VSneT09]
VSORT D92
VSPRTO93
VSORTO94
vsCaTOo95
VSORT 094
VSORTO97
VSOATO9a
VSORT 099
VSORT 100
VSORT1O1
VSDRY 102
VSOATLO03
VSDRT104
VSORTIOS
VSDATL0b
VSOPT10T
VSORT108



SUBRDUT INE LUDECP {AsUL+N+01,02, 1ER) LUBEC 001
C.LUDECP..----.-S-.a..-...-..-. u-n---nn-u--.--ot---no-.anl--o-.-.o------LU'DE_EOOZ
[ ’ LUCEL OO
€ FUNCTION = CHOLESKY DECOMPOSITION OF A MATRIN - LUDECOD4
4 SYMMETRIC STDRAGE MGDE . LUDEC 005
€ USAGE = CALL LUDECP (A,UL,N,D1,D2,IER) LURECR26
€ PARAMETERS 4 = A IS NX NPOSITIVE DEFINITE MATRIX AND 18 LUCECDO?
c IN SYMMETRIC STOPAGE MODE, . LUDECODE
c UL . = THE RESULT L OF THIS RDUTINE 1§ STORED IN THE LUDEC 009
[ MATRIX UL. UL MAY QCCUPY THE SAME STORAGF AS{URECO10
c - A. THE MAIN DIAGONAL VALUES OF UL ARF STORFDLUNECOL L
C IN RECIPROCAL FORM. LYDECO)2
[ N - GRDER OF A ' LUPEZO13
(4 Dl = A NUMBERF COMPUTED IN THE SUBROUTINF SUCH THAT LUNFrOl4
c . THE DETERMINANT OF A.x L&z x9D2 LUDEC UL S
[ D2 ~ SFE D} - : LUDECO1S
C 1IER - ERROR PARAMETER LUDECOLY
C TERMINAL ERROR » 128 + 11 LUNFCOL A
[+ N = 1 INDICATES THAT “HE MATRIX 15 S LUDECOL9
c SINGULAR LUCECO20
C  PRECISION L - SINGLE LuUCECg21
C REQD. IMSL ROUTINES - UERTST LUDECOD22
¢ AUTHOA/IMPLEMENTEP - (.G, JCHNSON/E, W CHOU LUDECO23
¢ LANGUAGE ~ FORTRAN LUDER D24
Coavws l----o--..-n-.-..---ocn.o-.-c---v-.l-oo--.-.c--.o--ono--o-v.-.n----LUDE_COZS
C  LATEST REVISION ~ MAY 10, 1972 LUPEC D26
c . LUDECQ2T
C LUPET 028

IMPLICIT REAL®8 (A-H,0-2) LUTEC 029

- DIMENSTOV i AlL),ULi1) LUBECO30

DATA : ZERD.DNE.FOUR.SIxTN.sxer/o.000.1.00.4.00,16.00Lu05c031

Ly 062500/ . : ' LUDECO3Z

ABS(DI=0ABS (D) LUDELD23

D1=0ONE LUNECO34

D2Zv IERD LUGECOAS

{Pag LUREC O35

1ER=D LUDECD3T

DO 40  [=1,N LuUDEC o3

1@ = 1P+t T LUCEC 039

IR = 0 LUPEL G40

DO 35 Juj,1 LUDECQ4L
X=ALIP+1} LUDEC D42

IF LIP.LT.IQ) 60 TD 10 LUDECD4 3

DG 5 K=[Q.lP - LUDEC D44

IR = IR+l LUDE" 045

X = X - ULLK)*UL{IR) LUPEL 46

5 CONTINUE LUDECO4T
10 IR = [Re] Lubecosa
IP = [pe] LUDEZ 049

IF {I.NE.J} GC YO 30

LUDECOS0
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15

20

23

30
35
40

45
9000

9005

0l = Orwx .
IF IX,NE.0.0D0} GO TO 15
D2=ZEROD
GO TO 45
IF (ABS({D11.LT.ONE} GO TO 20
Dl = DL % SIXTH
U2 = DZ + FOUR .
GO Tu 15
IF CABS(DL) .GE. SIXTH) 6 T3 25
0! = 01 * STXTN
D2 = DZ = FOUR
GO TO 20 :
IF (X.LT.0.0001 GO TO 45
UL(IP] = 1.DO/DSQRT(X)
6O TO 35
ULEIP) = X & UL(IR)
CONT INUE
CONTINUE
GO TO 9005
IER a 129

CONTINUE -

«CALL UERTSTII1ER,5HLUDECP)

RETUPN

END

LUDEC OS]
LUDECO52
LUDECOSD
LUMEL OS54
LUDECO55

LUDEZ 056

LUDECO5T
LUDECOSS
LUDECOSY
LUDEC 06O
LUECOsI
LUDEC D62
LUDECD®3
LUNECObS
LUDEF 065

" LUDECOGS

LUDEZ Qe Y
LUPLCObLA
LUDEC D69
LUDECOTO
LUPEZQT1
LUDErfoT2
LUDECOT3
LUDECOTS
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BonAfconOtNonManGaA

CoUERTSTanranncrane sasiasUERTS0A2
VERYSOdS
FUNCT LON =~ ERROA MESSASE GENEBRATION UER TS0
USAGE = CALL UERTSTIIERNBRE} UFBT50
PARBMETERS  IER = ERROR PARAMETER. TPE * N WHERE VERTSO
TYPE= 128 IMPLL TERMINAL £RAOR VERTSQUY
64 JHPLI WARNING WITH FIX UEATS00D
3Z LMPLI1ES WARNING GEATSOR
N« ERRDA CODE RELEVAMT TO CALLING ROUTINEUFATSDLO
NAME = THE L1TERAL STRING IDENTEFYING THE NAME OF UEFTS0LL
THE CALL ING RUUTINEIFROM 4 T0 & lL'HANUHERICUEHYSDlZ
CHARACTERS | UEATSOL)
AUTHOR/ THPLEMENTER = PEDER SVENDSEN N UEBTSOL4
LANGUAGE = FCRTAAN ULRT501S -
EO v askanseresiaves ariRaEretatEs i i anmEr ey s UERTSOLE
LATEST REVISION = JAMUARY 19, 1971 UEBTSOLY
vERTSdIe
. UEPTSOLY
REAL* ITYP,NANE UERTS020
DIMENSIUN ITYP{Z.4) IBLTIS] UERTSH2]
INTEGER HAPH WARF § TER H, PRIN UFeTS022
EQUIVALENCE llBITIl).HnnuiulInll(ZlnullFl|(l!!fl3|ol£lnl (UCRLT FH
DATA- EYVP  /BHWARNING ,8H UERTS02%
L] BHWARNING y8 el TH le. : UERTS02%
. GHTERH INAL ,8H UFRTS026
» BHNON-DEF |  BHNED I- UEATSOD2T
- 11134 £ 324644138407 UEF T5020
DATA PRINTR /bt VERr1$029
LER 2= 1ER UERTS030
[F [1ERR «GE+ WARN) GO YO 5 UERTSOL
2 NON-DEFINED VEATS03Z
LERLws VERY5033
GO TO 28 UCRTS034
% 1F ([ER2 (LT, TERM) GO TO LD VETVSD3S
c TERHINIL VERTS035
JEAL=3 . UERTSDIT
¢0 TO 20 - - UERPTE038
10 IF (IER2 oLT. WARF) GO TO 15 UERT5039
4 WARNTNCLWITH F1X) UFATS 040
1ERL=2 UERTSO41
G0 TD 20 UEPTS04%2
4 WARNINC UEPTS043
1% lERl=1 UFATS 044
[ EXTRACY e+ . UEAT3045
20 1EAZ»1ERZ-IBLV{IEAL} UEFTS046
c PRINT CRROR MESSAGE UERTSO&T
WRITE {PRINTR,253) CYTYPUIL,1ERLD\]1w).2] NAME,IER2 UERTS5048
15 FORMATIZEH #o% [ B 3 LEUERTST) eea 2ZAE &N AL, 4Ky 120 UFPT&049
AETUAN UERTS050
END VEPIS05]
al s
o

SUBROUTINE UERTST(1ER,NAME] i UrRTsngy

- - -
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SUBROUTINE LEQTIP [A,MyN, 18,8, [DGTWKAREA, [ER) i LEQT1001

IMPLICIT REALSS tA-H,0~2) i Y LFOTLO02
U -t e
€ FUNCTION = LINEAR EQUATION SOLUTION ~ SYMMETRIC STORAGE LEQT1004
c . MODE - SPACE ECONOMIZER SOLUTfON LEQT1005
€ USAGE = CALL LEQT1P {A)MyN,1B4B,IDGT,NKAREL,1ER) L£0T1006
¢ PARAMETERS A = THE CGFEFFICIENT MATRIX OF THE FOQUATION LEQTICOT
¢ AX = By WHERE A IS ASSUMED TO 'BE POSITIVE LEGTLO08
c OEFINITE JF SIIE N X N AND IS IN SYMMETRIC LEQT1009
c STORAGE MIDE. A 15 REPLACED BY THE N X N LEGTiolo
€ LATEST REVISION - MAY 10, 1972 ‘ ‘ © LEQTtOLl
¢ . : LFQTLO012
c LEQT1013
10101 CONTINUE : LFOTLOL4
c LU DECOMPOSITION MATRIX LEUTIOLS
c M — NUMBER OF COLUMNS IN MATRIX B LEGTLO016
c N - ORDER OF A AND NUMBER OF FDW$ IN B LEUT1017
c -] = RCH DIMENSIDN OF N IN THE CALLING PROGRAM - ' LEQTIOLS
c 8 - MATRIX OF THE RIGHMT HANO fIDE OF THE EQUATION LEQT1019
L ‘ AX=By WHEAE B TS NXM. THE NXM SOLUTION X  LEOT1020
c . OVERWRITES B. ' LEOTIO71
¢ IDGT - THE ELEMENTS OF A ARE ASSLMED TO BE CORRECT  LEUTI(22
¢ TO I0GT DECIMAL DIGITS{CURRENTLY NOT USED) LEQT]1023
c WKAREA - WORK AREA OF OIMENSION GREATER THAN OR - LEQTloz4
¢ : EQUAL TO V ; LEOTIGZS
. IER - ERAOR PARAMETER LEQT1026
c TERMINAL ERROR = 128 ¢ N LFOT1027
c M = 1 INDICATES THAT LEUTIP FAILED TO  LtQT]1028
c FIND A SOLUTION. & IS SINGULAR  LEGT1029
C PRECISION - SINGLE " LEOT1030
C  REQD. IMSL RJUTINES - LUDECP,LUELMP,YERTST LFOTLE3L
€ AUTHOR/IMPLEMENTER =~ CuG. JOHNSON/E.H.CHOU LEQTI032
€ LANGUAGE “- - FORTRAN LEOT1033
Coeenananerrasetaeascatnoetertenenstssesnesiosasneessannornsnsanssnsnssl FOT1034

OIMENSION AC1),BULB, 1), WKAKEALL) . LEQTLO35
c INITIALIZE 1ER . LEOT1036

1ER=Q LEQTt037
G : DECOMPOSE ‘& LEQT1038

CALL LUDECP (AsA,N,D1,02,IEF) - : LECT1039

IF (IER.NE.O) GO TO 15 LFOT1040
c PERFORM ELIMINATION LEUT 1041

DO 10 I=1,M LEQT1042

CALL LUZLMP (A¢BULy1) 4N, HKAPEATLL)) LEQT1043

DO 5 [1=I,N LEQT1044

BLIT, [)=WKAREALIT) LEQT1045

5  CONTINUE . S LEQT1046

10 CONTINUE - L LEQT1047
GO TO 9005 LEQTIO48

. 15 IER®129 LEQT1049
9000 CONTINUE . LEQT1050
CALL UERTST(LER,6MLEQTLP) LEQTLO51

9005 RETURN LEQTLO52

END . LEQT1O53



SUBRDUT INE LINVI1P { ANy AINV, IDGT y WKAREA, TER } LINV1OOL

C.LINVIP..-.....S--............................--.......................LINVIDDZ
c o : LINV1O03
C  FUNCTION = INVERSTON OF MATRIX -, SYMMETRIC STORAGE MODE ~LINV1bO4
C SPACE ECONDMIZER SOLUTION LIkv100S
G USAGE = CALL LINVLIP {AyN,AINY,IDGT,WKAREA, 1IER}" LINVIOOS
c PARAMETERS A = A GIVEN POSITIVE DFFINITE MATRIX OF $1ZE LINV1IOOT
c N X No A 1S DESTROYED, F.EPLACED 8Y THE LU LINV1DOS
c DECOMPOSITION MATRIX. L INY1 009
c N =~ OFDER OF A - LINV1O10
c ATNV = THE INVERSE OF A 15 STORED IN THE N X N MATRIXLINVIOLL
[ AINV CIN SYMMETRIC STDRAGE MDDE) . Linviol2
[ ID6T - THE ELEMENTS OF A ARE ASSUMED To BF CORRECT LIMVIOL}
4 TO IDGT DECTMAL PLACES.!CURIENTLY NOT USED) L INVIOL4
C WKAREA - WORK AREA OF DIMENSION GREATER THEN OR EQUAL LINVIOLS
C TO 2¢N LINVLIDLS
[ IER = ERRCR PARAMETER : LINVLOLT
c ] ' TERMINAL ERROR = 128 + M Ulnviola
C - N=1, [INDICATES THAV LINVLP FAILED TO LINVIOL9
C FIND THE 1NVERSE LINVID20
C  PRECISION = SINGLE ‘ ' LINViOZ1
c REQD. TMSL ROUTINES - LEOTIP.LUELHP.UERTSI.LUDE(P LtINV1D22
c AUTHOR/ IMPLEMENTER. = D.G. JOHNSON/E . W. CHOU LINVLIOZ2
C  LANGUAGE . = FDRTRAN LINVID24
C--------o--o-l--..n---.-..-a-o------o--------c.---.--o--q-----.l-o---chINVlUZS
[ LATEST REVISIDN = MAY 10, 1972 LINViOZ6
¢ o . LIkviO27
c LINVEIOZ28
IMPLICIT REAL#B (A-H,0-2) LINVIO29
DIMENSION Al1) yAINV(1), NKAREA(L) . LINViO30
DATA © IERD,ONE/0.000,1,0007 LINV1O3]
1ER=D : LINVIQ32
K =N . LINV1O33
DO 25 . I=],N . UINVIO34
on 5 J=1,N LINVIO3S
Lzkey : LiNY1036
WKAREALY=ZERO LINVIO3T?
IF (J.EQ-1) WKAREALL)=ONE LINViO3g
5 CONT INUE . LINV1039
IF (I.NE.1} GO TO loO . LINV1040
c o DEZOMPOSE A LINVLIO4]
CALL LEQTIP-tA.l.N.N.HKAREA(Koll.lDGT.uKAan.IER| LEINVLIOG2
IF {(IER.EQ.0) GO TO 15 LINVIDG3
GO TO 30 LINVIQGs
C COMPUTE THE INVERSE AND MDVE |NTO LINVLID4S
C ARRAY AINY LINV1O&G
10 CALL LUELMP tA.NKAREAIKilloN.NKAREAGKoll} LINVIO4T
15 Kl = J#{I=1)/2 ¢} ) : LINV1IO4S"
DD 20 Jw],N LINVIO49
Kl = Klea-i . . LINVIOSE

K2 = Ke)
AlNVlKII-HKAREA(KZI t;:::g;;
20 CONT INUE : : L INY10523
25 CONTINUE LINVIOSE
GO T2 3005 (INVLOSS
30 !ER'IZ‘; LINV105s
9000 CONTINUE - . L INVI057
CALL UERTST(IER ;&ML INVLP) L INVIOSE
9005 RETURN LINV1059

END LINV1060
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SUBROUTINE LUELHP L A.B,N, X} LUELMOO!L

NPoaoooACOOnNoaAanNOnOnn o

LUELMP o s asssssS acsessnsasssnasssascanansnssassesninssnansacanesnsssraclUSLMOOZ
- o ) LUELMOO2

FUNCTION , = ELIMINATION PART OF SOLUT(ON DF AX=B -~ LUELMOD%
SYMMETRIC STIORAGE MODE LUFLMOOS

USAGE ~ CALL LUELMP (A;ByN,X) LUELMGOS
PARAMETER A - THE RESULT, Ls COMPUTED IN THE ROUTINE LUELMOOT
«LUDECP®, WHERE L IS LOWER TRIANGULAR. LUELMGOR

THE MAIN DIAGONAL ELEMENTS OF L ARE STORED LUELMOO9

IN FECIPRDCAL FORM . LUELMDIiD

8 - VECTOR OF LENGTH N ON THE RIGHT HAND SIDE LUELMOLY

DF THE EQUATION AX=B : LUELMOL 2

N - DRDER OF A AND THE LENGTH OF B AND X LUFLMOL3

X ~ THE RESULTANT SOLUTION, X . LUFLMOL4

PRECISION - SINGLE . LUELMDLS
AUTHOR/Z ITMPLEMENTER - 0.G- JOHNSON/E.W.CHOU LUELMO1G
L ANGUAGE - FCRYRAN LUCLMOLY
-.--.-.-o-------n-u.qo.-----.--o--oao-.---.----.no-c-o-.o--o-------.-o--LUfLHOlB
LATEST REVISION - MAY 10, 1972 LUELKO19
LUELMDZD

t : LUCLHD21

TMPLICIT REAL®B {A-H,0-Z) LUELMO22
OIMENSION ACL)BIL),X(L} LUELMD23

c SOLUTION OF LY = B LUELMO24
1P=1 . LUELVD2%

DD 15 1=1:N n LUELMO26
10=1~-1 . LUELMO2T
T=B(1) . - LUFLMO28

IF (IQ.LT.1) GO TO 10 LUELMD29

DD 5 K=1410Q . LUELMO30

T = T = A0IPI¥YXIK} LUFLMO31
IPaIP+l LUELMO32

5 CONTINUE LUFLMD33
10 XKLL p=THaALIP) LUELMO34
1P=1P¢l . . LUELND3S

15 CONTINVE ~ LUELMD36
¢ ‘ SOLUTION OF UX = ¥ LUELMO3T
DO 30 I=1.N : LUELMO3B
11=N-1+1 LYELMO39
[Pa1P-1 LUFLMO%40O

1S=1P ‘ LUELMOD4L
JQ=11+1 LUELMO42
T=XLI1} ‘ LUELMD43

IF {N.LT.IQ) GO TO 25 LUELMD4%

Jd=0 : LUFLMOD4%5

DO 20 K=IG4N . LUFLMO4S
JJadgsl : LUFLMO4?
KK=N-JJ#1 ° . . LUELMO4S

T u« T - ALISINXIKK) LUELMO49

: oo IS=1S-KKel C L N .. LUELMOSO
20 CONT INUE LUELMOSL
25 XCILI=T2ALLS) ‘ LUELMOS52
30 CONTINUE ’ ‘ LUELMOS3
RETURN LUCLMO%S4

END LUELMOSS




