






- 26 -

C
C IS MAX. Xl I' EoUAL TO ZERO. IF LESS THAN HOTEST. REVISE HDTEST
C

IFIX~AX'1000.1000.80

~o IFIHDTSTI90,90,A5
85 tFIX~AX-HOTST)90,90.148

90 HD""lN-AB5IH(l,lI1
00 110 1=2.N
IF IHD~ I N-ARS IHII • II , 1110.110.100

100 HOMINsAB5IH(I.I})
110 CONTINUE

HDTST-HD~IN·RAP

C
C ~ETURN IF MAX. HII,JI LESS THAN IZ*·-21)ABSIHCK,K)-MINI
C

TANr,.SIG~(2.0.IH(lPIV.IPIVI-H(JPIV,JPIV}II*HIIPIV.JPIV )!IABSIHIIPI
lV, 1p t V I-HI JPIV ,JP I V) I +SQRT ( (H liP IV, IP IV I-HI JP I V ,JPIV I I ·*Z+4.0*H( tP
2IV,JPIVI**211
COS~_1.0/S0RTl1.0+TANG·.2'

51 'E-TA, c;*CQSN
H11 =H ( I P IV, t P IV1
H( 1P Iv, I PI VI.COSt~.*2*( HI I+TANG*12 .O*H ( IPI V,JP 1VI+TANG*H (JP I V,JPI V I

III
HtJPtV.JPIV)=COSN**Z*IHIJPIV,JPIVI-TANG*IZ.O*HIIPIV.JPlVI-lANG-HIt

III
HIIPIV,JPIVI-O.O

IFIHDTST-X~AXl1.8.10DO.1000

148 ~R·"'A+l

C
C COMPUTE TAN. SINE AND COSINE. HII.I), H*J.JI
C

C
C PSEUDO RANK THE EIGENVALUES
C ADJUST SINE AND COS FOR COMPUTATION OF HIIK' AND UIIK'
C

I F I HI I P I V. I P I V, -H IJP IV. JP IV, , 152 .153.153
152 HTE~P-HI IPIVoIPIV'

HIIPIVt!PIV):aHIJPIV,JPIV)
HIJPIV.JPIVlzHTE~P

C
C RECOMPUTE SINE AND COS
C

HTEMPzSIGN(1.0.-SINEI*COSN
COSN-ABS(SINEI
SI"lE-HTE"1P

153 CONTINUE
C
C INSPECT THE IDS BETWEEN 1+1 A 0 N-l TO DETERMINE WHETHER A NEW
C MAXIMUN VALUE SHOULD BE CONPUTED SINCE THE PRESENT MAXIMU IS IN
C THE I OR J ROW
C

DO 35~ 1-!.NMll
IFII-IPIVI210.350.200

200 IFII-JPIV'21~.350.210

210 IF(I':)III-IPIVI230.240.230
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no IFIIOIII-JPIVI3,0.240.350
lilO !C.-IO( 11

HTE"'1P-HII.KI
Hlt.IO-O.O
IPLI-I+l
XII) '0.0

C
C SEARCH IN DEPLETED ROW FOR NEW MAXIMUM

C
00 320 J-IPLl.N
I F I X( I I -ABS! HII • J I I 1300.300.320

300 Xln-.AASIHlItJI)
10111-J

320 CONTINUE
HII,K)-HTEMP

35C CONTINUE
XIIPIV)-O.O
XIJPIVI-o.a

C
C CHANGE THE OTHER ELEMENTS OF H
C

00 530 I-I.N
IFII-IPIVI370.530.420

370 HTEYP-HII.IPIVI
HII,IPlv)aCOSN*HTEMP+SINE*HCI,JPIVI
I F I XI I I-ABS I HII • I P I vI I 1380.390.390

380 Xii )·ARSIHII.IPIVII
10 II I -IPIV

390 HII,JPIVI--SINE*HTEMP+COSN*HII.JPIV)
I F I xII I-ABS I HI I • JP I VI I 1400.530.530

400 XIIl-ABSIH(I.JPIV1)
IOIII*JPIV
GO TO 530

420 IFI1-JPIVI430.530.480
410 HTE<J.PaH( I?IV,I I

H( IPIV,llaCOSN*HTEMP+SINE*HI I ,JPIVI
IF IXIIPIVI-ABSIHI lPIVoI I) 1440.450.450

440 XIIPIVI-ABSIHIIPIVoIl I
10 I I PIV I-I

450 HII,JPIVI.-SINE*HTEMP+COSN*HII.JPIVI
IFIX! I I-ABSIHI1.JPIVII )400.530.530

4RO HTEtolP-HI IPIV. I)
HI IPIV.ll.COSN*HTE~P+SINE·HIJPlV,I)
IF IXI IPIV)-ABSIHI IPIVoI II )490.500.500

490 ·XIIPIVI=ABSIHIIPIVoIII
IOIIPIVI-1

500 n(JPIV,lla-SINE*HTEM?+COSN*HIJPIV,I)
lFIXIJPIVI-ABSIHIJPIV.II)1510.530.530

510 XIJPIV)-ABSIHIJPIV.III
I~IJPIVI·1

530 CONTINUE
C
C TEST FOR COMPUTATION OF EIGENVECTORS
C

IFllGEN140,540.40
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0040

550.123.UtJJJI
30.120,U,KKKI

600,llO,V,KKK)
600,lZO,U,KKKI
600,IZO,V,KKK)

3,120,U,KKKI
40,120.U,KKKI
40,120,U.KKKI

DIA40
DIA40UAWS

FILE 7 CONTAINS TEMPORARY STORAGE

202

205
206
C
C
C

203

201

200

DO 550 l=l.N
HT E"'1P.U ( 1 • I P 1V I
Vi I.IPIVI·COSN.HTE~P+SINE*U(I.JPIV)
Vl i.JPIV}.-SINE*HTE~P+COSN*U(I,JPIV)
GO TO 40

1000 RETURN
END

/ / DUP
*DELETE
* STORE
/ / JOB
/ / FOR
*EXTENDED PRECISION
*ONE WORD INTEGERS
*IOCS(DIS~.1132 PRINTERI
*NA~E DC )40
** FOURTH LINK OF DISCRIMINANT A ALVSIS SCALED VECTORS W

INTEGER P
Ol~E~SION XL(40I,AXI401,BI40,401,AI40.401
COY"10N '''.K,NO.N
DEFINE FILE 11
DEFINE FILE 21
OEFI~E FILE 31
DEFINf FILE 41
DEFINE FILE 51
DEFINE FIL~ 61
I)EFINE FILE 71
DEFIN~ FILE 81

P=PR INTER
p- 3
EN aN
DO 3000 LL-1.M

3000 REAOt3 l LL ) IAILL.I I ,1-1."'11
DO ZOO l-l.M
READISI! IIBlItJI.J-l,MI
DO 201 tal,M
XL ( I ,-e (I ,II
VO 203 1-1 •."1
RE AD ( l' I ) IB( I ,J) ,J-l.M)
~KK-1

00 206 I-I,M
00 202 LL-l.M
AXILLI-O.O
DO 205 J-l,M
DO 205 KKsl.M
AXIJlaAXIJ)+Bll,KKI*AIKK,JI
WRITEI1'KKKI (AXIJI.J-l,M)

550

540

KKK-I
DO 207 1-1.M

201 REAO(7 I KKK)(All.JI.J s l,,.,.'
C
C AII.JI NOW CONTAINS EIGENVECTORS
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C
00 210 J-l.M
sur~v·o.o

DO 208 I-10M
208 SUMV.SU~V+ AII.J)*AtJ,J)

DEN-SORTISU~VI

DO 209 1-1.M
209 BII.JI-AII.JI/DEN
210 CO~TINUE

C
C COLUMNS OF BII.J) ARE NOW NORMALIZED
C ROOTS OF W-INVERSE A ARE NOW IN XLIII
C VECTORS ARE COLUMNS OF BII.J)
C

WRITEIP.1021
102 FOR~ATI1HO.'ROOTS OF W INVERSE TIMES A')

~IRITE(P.103)(XL(! l.t-l,M)
103 FORMATI1HO.8F15.41

TRACE-O.O
00 211 I-l.M

211 TRACE-TRACE+XLIII
DO 212 I-l.M

212 AXIII-IOO.O -IXLIII/TRACEI
WRITEIP.IOOITRACE

100 FORMATI1HO.'TRACE OF W INVERSE TIMES A -'.FI5.51
'.RITEIP.1011

101 FORMATIIHO.'PERCENTAGE WHICH EACH ROOT IS OF TRACE')
WRITElP,1041 [AX! I) .I-l.lot)

104 FO~~ATIIHo.lOFe.4)

CALL DATSWI8.KAI
GU TO 180001.800001,K8

90000 CONT I NUE
WRITEIP.1051

105 FORMATIIHI.'VECTORS OF W INVERSE TIMES A.AS COLUMNS' I
CALL ~PR40(B.M.2l

AOOOI CONTINUE
00 213 I-l.M

213 WRITEI1'1 I(BII.J),J-l.MI
C
C FILE 7 CONTAINS EIGENVECTORS AS COLUMNS
C

RE~DI612'(AX(II.I·l.M)

00 214 I-l.M
DO 214 J-1.M

214 BtI,JI-BCI.JI*AXClI
C
C BI I.J) NOW CONTAINS SCALED VECTORS TO SHOW RELATIVE CONTRIBUTIONS
C OF VARIABLES TO FUNCTIONS
C

CALL DATSWI9.K91
GO TO 190001.900001.K9

90000 CONTINUE
WRITEIP.1061

106 FOR~ATI1H1.'SCALED VECTORS')
(ALL ~PR40IB.M.21



- 30 -

90001 CONTINUE
IFI~-KI300.301.301

300 "'10·'"
GO TO 302

301 MOaK-l
302 XLAMA-l.O

DO 215 I-l.MD
215 XLAMRaXLAMB *(l.O/(l.O+XlIIlll

WRITEIP.107IXLA~B

101 FOR~ATIIHlt'LA~BOA FOR TEST OF HZ .',F20.71
Ej/.~

E<.a(
SaSORTI [(EM•• 21*( IEK-l.O)."2)-4.01/( (EM".21+( (EK-l.0)."2)-5.0) I
Y=XLAMB··ll.O/S)
XMl=IEN-l.DI-IIEM+EKI/2.DI
XLl·-IIE~·IEK-l.O)I-2.0)/4.0

RlalE'''·(EK-l.OIIIZ.O
FlaZ.O-RI
F2·(X~1·SI+(2.0*XLLI

F-111.0-Yl/YI*IF2IFlI
WRlTEIP,J08IFl

108 FORI,olAT(lHO,'Fl. ',F14.7)
WRITEIP,J09IF2

109 FOq~AT(lHO,fF2" ',F14.7)
WRlTEIP.IIOIF

110 FOR~AT(lHO.fFOR TEST OF HZ. F • ',F14.71
WRITEI6'3IMD

C
C FILE 6.3 CONTAINS DIMENSION OF REDUCED SPACE
C

CALL LINKIRSP401
END

II DUP
* DELETE DC340
*STORE WS UA DC340
II JOB
II FOR
*EXTENDED PRECISION
*ONE WORD INTEGERS
*IOCSIlI32 PRINTER.DISKI
.. "4AME RSP40

** FIFTH LINK OF DISCRIMINANT ANALYSIS DISPERSION-CENTROIDS RSP40
I~ TEGER P
DIME"45ION XBARI15.40),CENT(15.141,DI40,40I,V(40,141
COMMON M,K,NO,NG
DEFINE FILE 11 550.123.U.JJJI
DEFINE FILE 21 30.120.U.KKKI
OEFINE FILE 31 600.120.U.KKKI
DEFINE FILE 41 600.120.U.KKKI
DEFI~E FILE 51 600.120.U.KKKI
DEFINE FILE 61 3.120.U.KKKI
DEFINE FILE 71 40.120.U.KKKI
DEFINE FILE 81 40.120.U.KKKI

C P-pqI NTER
P= 3
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READl6'31MD
DO 200 1-1,'1

200 QE.6.0(7'I IIV(l.J).J.l,MDI
wRITEIP.IOOIK

lCO FOR~ATIIHO.'NUMBER OF GROUPS zl.I31
WRlTEIPoiOllM

101 FOR~ATIIHO.'NUwBER OF TEST VARIABLES _ '.131
wRlTEIP.102I:O<D

102 FOR~ATIIHO.'NUMBER OF DISCRIMINANT FUNCTIONS - '.131
,.RITEIP,1031

103 FORV,ATIIHO.'VECTOR OF wEIGHTS AS ROwS'1
00 201 J-t,MO

201 W~ITE(P.104JIV(J.JI.I·l.M)

104 FOR~ATIIHO.8FI5.71

00 202 KK-I.K
ICKK-IC.K+lS

202 RE.6.D(2IKKKI(XAARIKK.J),J·l.~)

'.RITEIP.1051
lOS FOR~ATIIHO.'MEANS OF GROUPS IN TEST SPACE'I

DO 203 1-1,K
203 \"RITfCPd041IXeARll ,J) .J=l.\4)

DO 204 l-ltK
00 204 Jal."tO
CENT(I.JI-O.O
00 204 N-l,:-1

204 CENT(I.JI·CE~TII.JI+XBAR(I.NI*V(N.JI

WRITElPol061
106 FO~~'ATIIHO.'CE~TROIDS OF GROUPS IN REDUCED SPACE.ROw-WISE' I

DO 205 1-1,K
205 WRITEIP,104JeCENTII.JI.J-1,,"tOI

00 206 t-l.I(
206 WRllE(7'I lICE'HII,J},J-l"vDI
C
C FILE 7 CONTAINS CENTROIDS OF GROUPS IN REDUCED SPACE IN ROWS
C

00 220 Let,1C'.
KKK s ll-ll*40+1
00 207 KJ-I.,V.

207 READI5 I KKKIIDIl(,J,JI,J a l."",)
WRITEIPol071L

107 FORVATIIHO.'DISPERSION IN REDUCED SPACE FOR GROUP'.131
00 20P I-I.MD
DO 20A Jal.M
XAAR(I.JI-O.O
DO ZO~ Nal,;'"

208 XAAR( I .JI-X8AR( t .JI+V(~,J I*OIN.J)
DO 209 1-1.>'0
00 209 Jat.MO
(E"IT (1 ,Jl-O.O
DO 209 "'I-l,M

209 CENTll.JlaCENT(l,JI+XBARII.N)*VIN.JI
00 210 I-I.MD

210 '..RITE(P,l041ICENTII.JI,J=1.MDl
~I(K·IL-11*14+1

DO 211 1-1.1'10
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211 WRITE()'KKKIICENT(l,JI,J-l,MD)
C
C FILE 3 CONTAINS DISPERSION ~ATRICES IN REDUCED SPACE BY GROUPS
C
270 CONTINUE

DO 3000 LL-l.M
3000 WRITEl8'LL IIVILL,JI.J-l,'1D)

CALL Ll~KICLS401

ENO
II DUP
*DELETE QSP40
*STOQE wS UA RSP40
II JOB
II FOQ
*ONE wORD INTEGERS
*EXTENOED oRECISION
*IOCSIDISKI
*NA"E CLS40
** SIxTH LINK OF DISCRI~INANT A~ALYSIS CALCULATION OF INVERSE CLS40

Dl~ENSION OI14.14,151,DGI14,141.BllS)
CO,...·'ON '·',J(,.fiO.NG

DEFINE FILE II 55Q,123,U.JJJI
O<FI E FILE 21 30.120.U.KKKI
DEFINE FILE 31 600.120.U.KKKI
DEFINE FILE 41 600.120.U.KKKI
DEFINE FILE 51 600.12D.u.KKKI
oEFINE FILE ~I 3.120.U.KKKI
DEFINE FILE 71 40,120.U.KKKI
D~FINE FILE et 40.120,U,KKKI
Rt:.AOt6'))i-1D
~E AD t 6 I II (A I I I • I a 1. KI
1)0 210 KK,;:I,K
KI(I(=(I(¥-1}*14+1
~O 202 I-l.MD

202 j~EAD(3'KKK)IOG{1,JI,J:z.l,MDI

CALL ~AT15(DG.~D.B,O.DET'

DO 203 I II:l.MD
DO 203 J al,rl,D

203 DtI,J,KKI-OGII.JI
210 HIKKI-BIKKI/SORTIDETI

',011{ IT E (6 I II IBtl J t I '11'1 ,K I
[)O 4QCO 1-1''''',0
K~K-II-ll*14 + 1
DO 4000 J-l."D

4000 '~RITEI4IKKKI(D(l.J,KKI.KK=1.K)

CALL DATSWll1.Nlll
GO TO 1500,4001.Nll

530 CALL LINKIPU 401
400 CALL LINKICLS411

E~O

II DUP
*DELETE CLS40
*STOQE W$ UA CLS40
II JOB
/ I FOR
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*ONE wORD I\TEGERS
*EXTENDED PRECISION
*IOCSICARO,DISKI
** PUNCH OUTPUT ROUTINE FOR RETENTION OF DISCRIMINA\T FUNCTION
*t~AME PUN4C

PHEr;f:R (,0
OIvE"~SIO~ CENTI14,lS),BI151,Ot14.14,15',V(40,14)
COM~ON ~.K.NO,NG

DEFINE FILE 11550,123,U,JJJI
DEFINE FILE 21 30,120,U,KKKI
DoFI~E FILE 31600.120,U,KKKI
DEFINE FILE 41600,120,U,KKKI
DEFINE FILE 5160D,12D,U.KKKI
DEFI~E FILE be 3.120,U,KKKI
DEFINE FILE 71 40,12D,U.KKKI
DEFI~~ FILE B( 40,120,U,KKK)

C C=CARD READER O-PUNCH
C= 8
0- 2
WRITEIO.20DI

200 FORMATl80XI
READI6'3IMD
WRITEIO,90IM,K.NO.NG,~D

90 FOR~AT('CONTROL CARD M,K.NO,NG.MO',515)
RE" 0 ( 6 I II I 8 I I I • I-I • K)
\\'RITFIOdOOIIRIII,I-=l.K)

100 'FORMATI'S ~"TRIX ',5EI4.61
DO 10 I-l.K
READI1 1 11(CEfoiTIJ.II.J-l,MO)

10 WRITEIO,lOlII,ICENTIJ.II.J=l,MDI
101 FORf~All'CENTROID',12.5E14.6/10X,5E14.6/10X,4E14.6.14X)

DO 20 LL-l,M
REAOCA'lL I (VllL.I Itt-I,MOI

20 WRITEIO.I02ILL,(VILL,J I.I-I,MOI
102 FORM/lT( IV flATRIX' .12.5E14.6/10X,5E14.6/10X.4f14.6.14XI

DO 30 I-ltMD
)(I(,K-II-1 '*14+1
DO 30 J-l.~D

READI4 1 KKKI COli ,J,KKI ,KK-1,K)
30 WRITEIO,10311,J,(OIItJ,KKI,KK-1.Kl

103 FORMAT(I D '.212,5E14,6/10X,5E14,6/10X.5E14.6l
CALL LlNKlCLS411
E~D

II DUP
*OELETE PUN40
*STORE WS UA PUN40
II JOB
II FOR
*ONE WORD INTEGERS
*EXTENDED PRECISION
*IOCSIDISK,l132 PRINTER I
*NAME CLS41
** SEVENTH LINK OF DISCRIMINANT ANALYSIS DISCRIMINATION DATA CLS41

INTEGER P
DIMENSION PlI151.BI151.CENTI14,15I,DI14,14,15I,XI40I'OISCI141
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DIMENSION DIFI141.CHI 1141,CHISQl151 ,VI4D,141
CO~~ON M,K,NO,NG
DEFINE FILE II 550,123.U.JJJI
DEFINE FILE 21 30,120.U,KKKI
DEFINE FILE 31 600.120,U,KKKI
DEFINE FILE 41 600,120.u.KKKI
DEciNE FILE 51 600.120.U.KKKI
DEFINE FILE 61 3,120.U.KKKI
DEFINE FILE 71 40,120.U.KKKI
DEFINE FILE al 40,120.U.KKKI

C P-P{JNTER
p- 3

100 FO~~AT(lHO.'OISCRl~INANTSCORES-IO ',15.1X.9FIO.4,/,30x.5FIO.41
101 FOR~AT(lH ,'CLASSIFICATION CHI SQUARES • ,9FIO.4.1.30X,6FIO.4)
102 FORvATllH ,'PROBABILITY OF GROUP MEMBER ',9FIO.4,1.30X,6FIO.4)

EADI6'3IMD
00 3000 lL-l,fooI

3000 RE~~I~'LL I (V(Ll,t),I·l.~O)
00 4000 l·l.~O

I<.KI("'( 1-11*14+1
DO 4000 Jal,MD

4000 READ(4'KKK) IDII,J,KK) ,KK-l,IO
DO 201 1-1.K

201 REAOl7tt IICENT(JdhJ=l.MOI
H:EAI) ( 6'11 (B I I I, I-I ,1(1
JJJ-l

300 IFING-JJJI521.520.520
521 IFINO)406.406,405
405 CALL LINKICLS421
406 CALL EX I T
520 RE ADI 1 ' J JJ IXI0 ,( XI I I 01-1 ,M I

DO 211 J-1,MD
DISCIJI-D.O
00 211 I-I,M

211 DISC IJI-DISCIJI+IXI II*VII,JII
10-XID
WRITEIP,lDDIID,IDISCIJI,J-1,MDI
DO 220 KK-1,K
DO 215 I-I,MO

215DIFIII-DISCIII-CENTII,KKI
00 216 J-l.MD
CH II J 1-0.0
00 216 I-I,MO

216 CHIIJ:-CHIIJI+IDIFIII*DII.J,KKII
CHISQIKKI-O.O
DO 220 1-1,MD

7.20 CHISOIKKI-CHISOIKKI+IDIFIII*CHII III
WRITEIP,1011ICHISQIKKI,KK-1,KI
P2 -0.0
DO 221 KI(-I.1(,
P1IKKI-BIKKI*EXPI-CHISQIKKI/2.01

221 P2-P2+P1IKKI
DO 222 KK-1.K

222 P1IKKI-P1IKKI/P2
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WRITEIP.1021IP1IKKI.KK*1.KI
GO TO 300
E~O

II OUP
*OELETE CLS41
*STORE WS UA CLS41
II JOB
II FOR
*ONE WORD INTEGERS
*EXTENDED PRECISION
*IOC512501 READER I
*IOCS(1132 PRINTERI
*IOCSfDISKI
*NAME CLS42
** EIGHTH LINK OF DISCRIMINANT ANALYSIS DiSCRIMINATION NEW DATA CLS42

INTEGER P
DI MENS I ON PIll 5 I .B 115 I .CENT 114.15 I • D114 .14.15 I • XI40) •DISC I 141
DIMENSION DIFI14).CHII141.CHISQI151.VI40.141
COMMON ~,K.NO.NG

DEFINE FILE 11 550.123.U.JJJI
DEFINE FILE 21 30.120.U.KKKI
DEFINE FILE 31 600.120.U.KKKI
DEFINE FILE 41 600.120.U.KKKI
DEFINE FILE 51 600.120.U.KKKI
DEFINE FILE 6( 3.1Z0.U.KKKI
DEFINE FILE 7( 40.1Z0.U.KKKI
DEFINE FILE 8f 40.1Z0.U.KKK)

C P.PRI NTER
p. 3

100 FORMATIIHO,IDISCRIMINANT SCORES-ID '.I5,lX,9FIO.4,/,30X.5FIO.41
101 FORMA~(lH .'CLASSIFICATION CHI SQUARES '.9F10.4.1.30X.6F10.4)
102 FORMATllH ,'PROBABILITY OF GROUP MEMBER '.9FIO.4./.30X,6FIO.41

READI6'31MD
DO 3000 LLal,M

3000 READI8'LL IIVILL.I I oJ*l.MDI
DO 4000 1-1.MD
I<I<K-(1-1)*14"'1
DO 4000 J.l,MO

4000 READI4'KKK) lOt [,J,KKl,KK.-l,KI
DO 201 1-1,K

ZOl READI7'I IICENTIJoll.J*l.MDI
REAOI6'11IBIII.laI.Kl

310 CALL RED40IM.XID.XI
IFIXIOI402.406,402

406 CALL EXIT
40Z DO 211 J=l.MD

DISCIJI.O.O
DO 211 l-l.M

Zll 01 SC IJI*DISClJ)+IXI II*VII.J II
ID-X 10
WRITEIP,lOOlID,(OlSCIJ).J-l,MDI
DO 220 KK-1.K
DO 215 1-1.MD

215 DIFIII-DISCIII-CENTII.KKI
DO 216 J-1.MD
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CHIIJI-O.O
DO 216 1-1.MO

216 CHIIJI=CHIIJI*IOIFIII*DII.J.KKII
CHISOIKKI-O.O
DO 220 I-I,MO

220 CHISQIKKI-CHISOIKKI*IDIFIII*CHIIIII
WRITEIP.1011ICHISOIKKI.KK=1.KI
P2 -0. a
DO 221 KK-1.K
P1IKKI-BIKKI*EXPI-CHISOIKKI/2.01

221 P2-P2*P1IKKI
DO 222' KK-1.K

222 P1IKKI-P1IKKI/P2
WRITEIP.1021IP1IKKI.KK-1.KI
GD TO 310
END

II DUP
*OElC:T[ CLS42
*STORE wS UA CLS4Z

II JOR
II FOR
*ONE WORD INTEGERS
*EXTENDED PRECISION
*~A""'E "'A115
C THIS SUBROUTINE COMPUTES THE INVERSE AND DETERMINANT OF MATRIX A.
C OF ORDER N. BY GAUSS-JOn DAN lETHOD. A-INVERSE REPLACES A. AND THE
C DETER~INANT OF A IS PLACED IN DET~. IF Mol. THE VECTOR R CONTAINS
C THE CONSTANT VECTOR WHEN MATIN IS CALLED. AND THIS IS REPLACED
C WITH THE SOLUTION VECTOR. IF M-O. NO SIMULTANEOUS EOUATION
C SOLUTIONS ARE CALLED FOR AND B IS NOT PERTINENT. N SHOULD NOT
C EXCEED 10 WITHOUT FIRST INCREASING DIMENSION.
C
C

SUBROUTINE MATlS(A,N,B,M,DETMl
OIMENSIO"I IPVOTI141,AI14.14I,BI14.1I,INDEX(14,2J,PIVQTI14)
COMMON IDUMY,JDUMY,KOU~Y,lDUMY

EQUIVALENCE (IROW.JROW),IIClUM,JClUM1,IAMAX,T.SWAPI
C INITIALIZATION

DETMal.O
DO 20 J-l.N

20 IPVOTIJI-O
DO 550 l-l.N
SEARCH FOR PIVOT ELEMENT
A,,",AX-O.O
00 105 J-l.N
IFIIPVOTIJI-1160.105.60

50 DO 100 K-ltN
IFIIPVOTIKI-1180.100.740

80 IFIARSIA~AXI-ABSIAIJ.KII185.100.100

AS IROWaJ
ICLUM-K
"""AX-A(J,K)

100 CO TINUE
105 CONTINUE



- 37 -

IPVOTIICLUM)-IFVOTIICLUMI+1
INTERC"ANGE ROWS TO PUT PIVOT ELE~ENT ON DIAGONAL
IFIIROW-ICLU~1140.260.140

140 OET~--OETM

00 200 L-t.N
SWA.P-A( IROW.L1
AIIROW.LI-AIICLU~.LI

200 AIICLUM.LI-SWAP
IFI~1260.260.210

210 00 250 L-1.~

SWAP -~ II ROW.LI
BIIROW.LI-BIICLU~.LI

250 BIICLUM.LI-SWAP
HO INOEXII.ll-IROW

INOEXII.21-ICLU~

PI VOT Ill-A IICLUw.ICLUMI
OETM-OETM>PIVOTII)
OIVIOE PIVOT ROW BY PIVOT ELEMENT
Al !CLU..... ICLuro1l·1.0
DO 350 Lat,N

350 AIICLUM.LI-AIICLUM.LI/PIVOTIII
IFIMI380.380.360

360 DO 370 L=l.M
370 BIICLU~.L1-BIICLUM.L1/PIVOTIII

C REDUCE NON-PIVOT ROWS
:lRO 00 5S0 Lt-I.N

IFIL1-ICLUMI400.550.400
400 r-AILl,ICLUM)

AILl,IClU"lI-O.O
DO 450 L-l.,'l

450 AILl.LI-AILl,LI-A(ICLUV,.LI*T
IFIMI550.550.460

460 DO 500 L-l.M
500 BIL1.LI-RIL1.LI-BIICLU~.LI>T

550 CONTINUE
C INTERCHANGE COLUMNS

DO 710 I-I.N
LcN+I-1
IF I I NOEX ILoIl-INOEX IL.211630.710.630

630 JROW-INOEXIL.11
JCLUM-INDEXIL.2)
DO 705 K-l.N
SWAP-AIK.JROW)
A(K.J~OWI.A(K.JCLUMI

AIK.JCLUMI-SWAP
705 CONTINUE
710 CONTINUE
740 RETURN

END
II OUP
>OELETE ··\A TIS
>STORE WS UA MATIS
II J0B
II FOR
.EXTF~OEO PP~CISION
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*O~E WORD INTEC,ERS
*NA'I.E '1PR40
C
C THIS SUBOOUTINE WILL PRINT SQUARE MATRICES uP TO 12 BY 12
CALL qOWS AND COLUMNS ARE APPROPRI~TELY LABELED
C DEFINITION OF SUBROUTINE ARGUMENTS
C Rl I.JI - MATRIX TO BE PRINTED
C ~- ORDEq
C L - 1 FOR 12F~.4 OUTPUT OR 2 FOR BE14.7
C

SuqROUTINE MPR40IR.~.LI

li'HE(;!:R P
DlvE~SIO R(40.401,JI401
CovvON IDUYY,JDU~y.KDu~y.LDU~Y

P..PR1I'HEQ
P- 3
IFlL-112,2,4
Ll-ll
GO TO

4 Ll-7
Jl-0
J2-0
JSEC-O
!)O R 1=1 ,M
Jl II" I
Jl-J2+1
J7-Jl+Ll
tFIJ2-~I13.13.12

17 J2-M
13 JSEC-JSEC+l

IFIJSEC-lI1B.IB.19
19 WRITEIP.17IJSEC
17 FORMATtltiO,' SECTIOf'I',I311

GO TO 201
10 WRITEIP.20IJSEC
20 FO~MAT(1HO, SECTION I ,13/)
201 IFIL-1l21.21.26
21 ....1~ITE1P,22)(JIIld=Jl'J21
22 FORvATIlHO,' ROW 1,3Xtl2I81

DO 23 J"'l,M
2'3 'IlRITEIP,24II,IRtI,KI,K:JltJ21
24 FO~MAr(lHN,I6,4X,12FB.4J

GO TO 31
2~ WRITE:I~,271(J(Jld=Jl.J2)

27 FOR~AT(lHO, If«OW' .81141
0:> 29 I a1."1

29 N~ITEIP.30)1.(R(I.KI,K=Jl.J21

30 FOqVATIIH ,14,4X,8E14.11
31 IFtJ2-~19,32,32

32 REruqN
E '0

/I DUP
*DELETE ',PR40
*STOqE WS UA vPR40
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DATA INPUT SUBROUTINE ALSO USED BY UNCLS PROGRAM
THIS SUBROUTINE CAN ALSO HE USED TC SCREEN OR TRANSFORM THE DATA

1/ JCB
1/ FOR
*LIST ALL
*O~E WORD INTEGERS
*EXTENDED P~FCISION

*NA~E RED40
C
C TIllS SUBROUTI~E READS IN THE TEST DATA MD ADDITIONAL DATA
C FOP~AT 30 ~UST CUNFOR~ TO THE INPUT DATA
C

SUBROUTINE RED4DI~.XID.XI

DIME'ISION Xl401
DI~ENSION RAWl991
CO...,,.~O IDUMy.JDUtn.KDU~y.LI)UMY

REAOI8,30IYID,ZID.IRAWIII.I-I,91
XIO-YIO*lOO.O+ZIO

30 FOR~AT(F2.0.2x,F2.0,11x.9F7.0)

11-10
DO 100 1-1.9
111-11+9
READI R.311IRAIoIIJI.J-II.IIII
Jl-11+10

100 CONT IWE
JJ-I0
DO 200 1-1.40
X( II-RAWeJJ)
JJ·JJ+2

200 CONTINUE
31 FOR~ATIIOx,10F7.DI

RETURN
E'~D

/ / DUP
*DELETE RED40
* STORE loiS uA RED40
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I I JOB
I I FOR
*ONE WORO INTEGERS
*EXTENDED PRECISION
*IOCSII132 PRINTER)
*IOCSI2S01 READERI
.LIST ALL
*NA~E UNCLS
** UNKNOWN DiSCRIMINANT CLASSiFICATION ROUTINE IS X 40 MAX

INTEGER P.C
Dlilo1ENSION CENTI14,lS) ,R1151 ,O( 14tl4.1S1 ,VI4Q.141 ,X1401
DI~ENSIO~ WORKIIISI.WORK21141.WORK31141.WORK41ISI
CO~HON IDUMY,JDUMV.KDU~y.LDUMY

C- B
P= 3
REAO(C.100)M.K.NO.NG,~D

100 FOR~ATI25X.SISI

READ 1C.1011 1BI I I • I =I. KI
DO 10 1=1,1(

10 READIC.IOll ICENTIJ.II.J-I.MDI
101 FORMATIIOX.SEI4.61

DO 20 I-I.M
20 READIC,lOlllVI I ,LI.L=l,MDI

DO 30 I'l:l.MD
DO 30 J-I.MD

30 READICoiOll IDII.J.L1.L=I.KI
~AT~ICES NOW READ INTO CORE
'N~ITEIP.IOSI

105 FJR'1AT(lHl.' ')
C CALL IN DATA USING SAME RED40 AS ORIGINAL RUN
900 CALL QED40IM.XID.XI

IFIXIDI200.2000.200
2000 CALL EXI T

200 DO 201 J=I.MD
WORl(l (jl-O.O
DO 201 I=l,M

201 WORKIIJI·WORKIIJI+IXIII*VII.JII
ID'X 10
CALL DATSWII.KII
GO TO 120DI.IOOll.KI

1001 CONTINUE
~"R I TE (P .102 I to. (WORKl ( J I • j:l' 1. MD I

102 FJRMATIIHO.'DISCRIMINANT SCORES FOR SAMPLE'.16./IX.SE20.1./IX.SE20
1.1./IX.5E20.7)

2001 CONT I 'UE
DO 204 1<.1( 1I 1,K
DO 207 I-I.MD

202 WORK2111=WORKIIII-CENTII.KKI
DO 203 J=I.MD
WJQK3IJI·O.O
00 203 1:1:1."10

203 WO~~3IJlaWORK3IJ)+(WORK2III*DII.JtKK»

\·/ORK41I(K)-O.O
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DO 204 I-I.MO
204 WORK4IKKI-WORK4IKKI+IWORK2111*WORK3IIII

GO TO 14001.30011.KI
3001 CONTINUE

WRITEIP,1031IWORK4IKKI.KK-1,1()
103 FORMATIIHO.'CLASSIFICATION CHI-SOUARES'./IX.5E20.7./IX.5E20.7./IX.

15E20.71
4001 CONTINUE

PROA-O.O
00 20S KI(-I.K
WORKIIKKI-BIKKI*EXPI-WORK4IKKI/2.01

205 PROB-PROB+'ORKIIKKI
DO 206 KI(,-I.K

206.0RKIIKKI-WORKIIKKI/PROB
GO TOI6001.50011.KI

5001 CeNT I NUE
WR I TE (P,1041 [WORK} O::'K) .KI<::o:1 ,I< I

104 FORMATIIHO.'PROBABILITY OF GROUP MEMAERSHIP'./lx.5F20.5./IX.5F20.5
1./IX.5F20.5)

GO TO 900
5001 CONTINUE

wR I TE IP 01061 ID.IWORKlI KK I .KK=I.K I
106 FOR'olATllH ,'IO·fd5,' PROB'" '.15F1.41

GO TO 900
END


