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1p038 Iterative MINQUE luns@ifnitisennatuaula

SIMENSICN V1{16,16),VZ{légié}9V3(16,16)9Y(16;1),
3YT(1,16) ,A(16,16) ,AA(16,16) .5 (315,16} ,BI(16.16),
E}Ai(lﬁ,lﬁ),MAX(lé,B),MAKT(E%&}.G},XVX(3,3)9
7UX(1693)3XV(3916),AB(lE,B}:VV(lé,lé)gMAQ(lﬁ;lﬁ}
8,QV1(16,16),QV2(16,16},QV3(16516)9All(16916),
9A12(16,16),&13{16,1&)9A21(16916),A22(16,16),
5A23(16,16),A31(16,16),A32(1@,16),A33(16916),
JGY (16,10 VIV (16,41, V2¥(16,1) ,V3¥(16,1),.C(3,1),
SRJI(3,3),RS(343), BSI(3,3),281(3,3),BB(3,3)

%, CHEK{(3.3}, BC(BQl)aIL(16DQJL(16),IA{ES),
53A(15) IS (14)5 I8 (14) ,18(23),3C(1%),Ip(12),
$ID(12) , TH(11),JH(11), IF(10) ,3¢(10) ,1Q(9),
5J0(9) , IX(8) JIX(8)IV(T3,JY {7} ,TZ2(0) , :
4JZ(6),IXX(3)QJXX(3)SIYY(Z)QJYY{Z),
3122(1).JZ2Z2(1>

ESTIMATING VARIANGE COuPQNeli Y ITERATIVE
W IQUE-METHODS

THIS PROGRAM IS UISED WITH SUBPROGRAM
PRINTED/BELOW INCLUDING SUBTROCGLRAM

MINV WHICH CAN BE FOUHND I TEE.IBM
PROGRAMMER 'S MANUAL

MATRIX V1 CAME FRC: MATRIN u{l}

HWULTIPLY u*(}) DO LIKE Tais Fon

V20 AND V3

REAL HMAX;MAXT MAQ IN,IM I¥

READ(1,1) ((VI(I,J),J=1,1€),i=1,16)
READ(L,1) ((V2{I,J),J=1,156), 1=1 16)
22AD(1,1) ((V3(I,) ,J=1,15), 141,16)

READ(1,1) (Y(I.1),1=1,16)
FORMAT (16F3.0)

$O 2 I=1,16
v{1,1)=Y(I,1)

IK=1.0

V=2, 0

IN=3.0

Do 4 I=1,16

De 4 J=1,16

AT, J)=IK*VL(I,J)+IMav2(1,I)5T8AY3(T,3)
=16

is=1



JB=1
M=16
EPS=1.0E-7
DG 5 I=1,16
Do 5 J=1,16
5 AA(I,J)=A(I,J)
CALL MFGR(A,M,N,EPS,IRANK,TROV,ICOL)
17 (N-IRANK) 6,39,6
K=t~ IRANK
D¢ 11 I=1,N
PO 11 3=1,N
IF{(K-J) 7,11,11
IF(K-1) 8,34y1%
& B(IB,JB)=AA(T,T)
IF (JB-IRANE)10,8,9
IB=IB+1
JB=1
goro 11
10 JB=JB+1
il CONTINUE
IF (IRARK-13) 13,12,13
12 CALL MINVAB,IRANK,D;TA,JA)
GOTO 31
13  IF(IRANK-14) 15,14:15
14 CALL MINV(B,IRANK,D,19,38)
GOTO 31
15 IF(IRANK-13) 17,16,17
16 CALL MINV(B,IRANK,D,1C,JC)
< GOTO 31
17 IF(IRANK=12) 19;18,19
18 ©CALL MINV(B,IRANK,%: ID,JD)
GOTO 31
19 IF{IRANK-il) 21,20,21
20 CALL MINV(B,IRANK,D,IH,J%
GOTO 31
21 IF(IRANK-+10) (23,22,23
22 CALL MINV(B,IRANK,D,IF,JF)
GOTC 31
23 OTF (IRAIKS8)F 2552625
24 |CALL MINV(E,IRANR,D,I0,J%)
GOTO 31 -
25 IF{IRANK~8) 27,26,27
26 CALL MINV(B,IRANK,D,IX,JX)
GOTO 31
27 TIF{IRANK-7) 29,28,29
28 CALL MINV(B,IRANK,D,IY,JY}
GOTO 31
29 IF(IRANK-6) 31,36,31
30 CALL MINV(B,IRANK,D,1Z,JZ)

[+2)

~d

w3



33

32

33
34

35

36

37
38

39

40

41
62
43

&4

45
46

47

DO 32 I=1,IRANK

DO 32 J=1,IRANK
17=1

Jb=1

DO 38 I=1,M

DO 38 J=1,M Q
1F(K-J) 33,37,37
IF(R-1) 34,37,37
AL(1,J)=BI(IB,JB)
IF(JB-IRANK) 36,35,35
I8=IB+1

JB=1

GOTO 38

JB=JB+1

GOTO 38

A1(1,J)=0.0
CONTINUE

GOTO 42

DO 40 1=1,16

DO 40 J=1,16
R(I,J)=AA(T.J) 4
CALL MINV(B,IRANK,D,IL,JL)
DO 41 I=1,N

DO 41 J=1,N

AT (X,J)=B(1,J)

Do 50 1=1,3

DO 50 J=1,16
IF{I-2) 43,4447
MAXT(I,J)=1.0

GOTOG 50

IF(J.LT.6) GOTO 45
IF(J.LT.12)“GOTO 46
MAXT (I,9)=-1.0
GOTO 50
MAXT(I,J)=1.0

GOTC 50
MAXT(D,3)=0.0

COTO 50 ]
IF(J.LT.6) GOTO 48
IF{J.LT.12) GOTO 49
MAXT(L,J)=-1.0

GOTO 50
MAXT(L,J)=0.0

GOTO 50

MAXT (1,3)=1.0
CONTINUE |

' po 51 I=1,3

Do 51 J=1,16

dd



51

52

MAX(J, 1) =MAXT(I,J

=3 -

CALL GMPRD (AI,MAX,VX,N,M,NH)
CALL GMPRD(MAXT ,AX XV, 1M, ,15)
CALL GMPRD (XV,MAX , XV, NN, M, NIT)
CALL MINV(XVX,NN,D,IXX,JXX)
CALL GMPRD(VX,XVX,AB N, N, i)
CALL CMPRD(AB,XV,VV,H,NH )
DO 52 I=1,16

Do 52 J=1,16

MAQ(L,J)=AL (I3d)—VV(L,J)

1=16

CALL GMPRD(MAQ,V1,GV1,N,M.L)
CALL GMPRD(MAQ.VZ,QV2,¥ ii,1)
CALL GMPRDMAQ. V3, QV3 .1, M,L)
CALL GMPRD(QVI,QVL, A11 M, 04,1)
CALL GMPRO(QVA,QU2,A1Z,1,4.L)
CALL GMPRD(QV1,0y3,A13,1.M,1)
CALL GMPRD(QVZ,QVI ,A21.05. 5 L)
CALL GMPRD(QV2,0VZ2,A22. K 4,1}
CALL GMPRDAQVZ,AV3,A23,1,14,L)
CALL GMPRD(QV3 AV, A31 N,k i)
CALL GMPRD(QV3,QV2,A32,11,1,L)
CALL GMPRB(QV3,QV3,A33 1,04, 1.)
CALL TRACCA1L,TLi)

B(1,1)=T11 .

CALL TRAC(A12,T12)

B(1,2)=T12

CALL TRAC(A13,T13)

B(1,3)=T13 %
CALL TRAG(A21,T21)

3(2,1)=T21

CALL TRAC(A22,T22)

B(2,2)=T22

Calil, TRAG(AZ23,T23)

B(2,3)=T23

CALL TRAC(A31,T31)

B(3,1)=T31

CALL TRAC(A32,T32)

£(3,2)=T32

CALL TRAC(A33,T33)

B{3,3)=T33

CALL MVECL(MAQ,Y,N,QY)

CALL MVEC1{QV1,QY,N,V1Y)

CALL MVECL(QV2,QY,N,V2Y¥)

CALL MVEC1(QV3,QY,N,V3Y)
€(1,1)=0.0

€(2,1)=0.0

€(3,1)=0.0

DO 53 I=1,16
CI=YT(1,I)*V1Y(I,1)



33

54

55

36

57

LW
(o]

.61
0z
63
o4
65
66
67
68
69

gicd

€(1,1)=C(1,1)+CI
DG 54 I=1,16
CI=YT(1,I)*V2Y{(I,1)
€(2,1)=C(2,1)+CIL
DG 55 I=1,16
CI=YT(1,I}*V3Y(I,1)
€3,1)=C(3,1)+CI
¥=3

1=3

M=3
IB=1
JB=1

D6 56 I
00 56 J
BJ(I,J)
TRANK=3
DO 57 I=1,N

DG 57 J=14N

BS{(I,J)=3J(1,J)

CALL MINV(BS IRANK,D,IXX,J%X)
DO 58 1=1,3

B0 58 J=1,3

BBI(I,J)=BS(15J)

pC 60 I=1,3

B0 60 J=1,3

BR{I,J)=BBI(I,J)

1N
100
B(LyT)

" CALL GMPRD(BJ,BBI,CHEK W M,Lj

KK=1 :
CALL GMPRD(BB,C,BC,N,N,K¥%)
CU=0.05
CUT1=IK~BC(1,1)
CUT2=IM-BC{2,1)
CUT3=IN-BC(3,1)
CuUT5=0.6

IF{EUTI-CUT5) 61,62,62
CUT1=CUT1#*(-1)

IF (CUTS~CHT5) 63 464,64
CUT2=CUT2% (-1)
IF(CUT3-CUT5) 65,66,66
CUT3=CUT3*(~1)
IF(CUT1-CU) 67,67,69
IF(CUT2-CU) 68,683,69
I¥{CUT3-CU) 70,70,69
IK=RC(1,1)

IM=BC(2,1)

I68=BC(2,1)

WAITE(3,71) IK,IM,IN
GOTO 3



[ {4
70 WRITE(3,71) IK,IM,IN
71 FORMAT(10X,3(F12.4,3%))
STOP
END

AULINENINYINg
PAATUAMINYAE



10

20
10

el

SUBROUTINE GMPRD(A,B,R.N,M,L)

DIMENSTON A(1),B(1),R(1)
IR=0

IK==M

DO 10 K=1,L
TR=IK+1

0O 10 J=1,N
IR=IP+1
JI=J-N

IB=IK

R(IR)=0

DO 10 I=1,M
JI=JI+N
IB=IB+1
R(IR)=R(IR)+A(
RETURN

END

SUBROUTINE TRAC(A,SUMLijF_—j
DIMENSION A(16,16

SUM=0.0 S lEa—— VY
DO 10 I=1,16 .~ Y
DO 10 J=1,16 - lﬂ

iy )
o ﬂ'lJEl’J‘VIWI?WEI']ﬂ?
’5] W%Nﬂ‘ifu um'mma d
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10

11

12

13

14

S 3ROUTINE MFGR (A,M,N,EF® IRANK,IRCV,ICOL)

DiMENSION A(1),IROW(1),ICCL(1)

IF(M) 2,2,1

IF(N) 2,2,4

IRANK=-1

RETURN

IRANK=0

PIV=0

3J=0"

DO & J=1,N

ICOL(J) =J

DO 6 I=1,M

JI=JI+1

HOLD=A(JJ)

IF(ABS(PIV)-ABS (BOLD)) 5,6.6

PIV=HOLD f

IR=1

IC=J

CONTINUE

DO 7 I=1,M

IROW(I)=l

TOL=ABS (EPS*PIV)
=pM*M

DO 19 NCOL=M,NM,M

IF(ABS (PIV)~-TOL) 20,20,

IRANK=IRANK+L

JJ=IR-~-IRANK'

IF(J3) 12,12,10

DO 11 J=IRANK,NM,M

I=J4+JJ .

SAVE=A(T)

A(I)=A(1)

A(I)=SAVE

JI=IROW(IR)

IROW (IR)=IROW ( IRANK)

IROW(IRANK) =3J

JJ=(1C~IRANK) *M

IF(JJ) 15,15,13

KK=NCOL

DC 14 J=1,M

I=KK+JJ

SAVE=A (KX)

A{KK)=A(I)

KK=KK~1

A(I)=SAVE

JJ=ICOL(IC)

ICOL (IC)=1COL{IRANK)

ICOL (IRANK)=JJ

“o



15

16

17

18

19
20
21

22
23
24
25
26

KZ=IRANK+1

MM=T RANK~M
LL=NCOLAMM

IFQM) 16,25,25
JJI=LL

SAVE=PIV

PIV=0,

DO 19 .J=KK,M
JI=JJ+1
HOLD=A(JJ)/SAVE
A(JJ)=ECLD
L=J-IRANV
IP(IRANK-N) 17,19419
11=JJ

DO 19 1=KK,N
IT=IT+M

MM=IT-L
A(II)=A(I1)-HOLD*A (MM)
IF(ABS (A(I1))-ABS(PIV)) 19,175,183
PIV=A(TII) '

IR=J

1C=1

CONTINUE
IF(IRANK-1) 3,25,21
IR=LL

DO 24 J=2, IRANK
1I=J-1

IR=IR-M

JI=LL

DO 23 I=RKK,M
HOLD=0,

JI=JJ+1

MM=JJ

1C=IR

Do 22 1=1,1I
HOLD=HOLDHA(MM) *A(EC)
1c=1¢-1

MM=MM=M
A1) =A (1) ~HOLD
CONTINUE _
IF(N-IRANK) 3,3,26
IR=LL

KR=LL+M

DO 30 J=1,IRANK

DO 29 I=KK,NM,M
J3=IR

LL=1

HOLD=0.,

11=J

“o



27

28

29
30

I1=11-1
IF(I1) 29,29,28
HOLD=HOLD~A(J.J) *A(LL)
JI=JJ-M :
LL=LL-~1

GoTe 27
A(LLY={HOLD-A(LL))/A(JJ)
IR=IR~1

RETURN
END

T )
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SUZROUTINE MVECL(TR,SS,N,C:)

DIMENSION TR(16,16),55(16,1),C0M{16,1),A(16,16)
DO 5 I=1,N
coM{(1,1)=0.0

PO 10 J=1,N

§0 10 J=1,N
A(L,3)=TR{I,J)*55(

COM(T,1)=A(T,J)+COl
RETURN
END

AULINENINYINS
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1472.4675 17.920%9 80.4011

1481.2375 26.7545 78.9138
1464.,0344 26.9526 78.8440
1464 .3098 26,9 78.8422
1464 14660 78.8428
1464 ,3062 78.8426
1464.1987 - S 78,8424
14644341 8.8426
1464 .3088 N 8.84625
14644116 \\g;“.8428
14664 .2965 78.8425
1466, 2064 B.8425
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) L - 3 ) - -
. uaanﬂﬁunswﬁauﬁqLﬁaiaqwihﬂﬂsﬂqusmﬂﬁﬂs:uﬂmuqt%num aaulyiium

Tﬂﬂ%g ML '

DIMENSION V1(16,16),V3{1%,16),V4(3,16),A(i6,16),
142(16,16) ,AT(16,16) ,X{16,3) ,¥(16,1) ,XT(3,16) ,VEC(3,3),
24V1(16,16) ,V11(16,16),¥2(3. 3) ,AV2(16,16) ,V12(16,16) ,AV3(16,16),
3V13(16,16) ,VIV(16,165 ,V3016,16) ,XX(16,1) ,YX(16,1) ;YXT(1,16),
411(1,16),V2(16,16) ,12 (1, 463,53(1,16),55(3,1) ,CO0M(3,1),
5B(16,16) ,B5(2,2),V21(15,16),¥22(16,16) ,v23(16,16) ,V31(16,16),
6V32(16,16),V33(16,16) ,XV¥{3,1) V2V (16,16),IL(16) ,JL(i6),
7IXX(3) , JXRC) LYY (2) , TEY(2) L ALFA(3,1) ,BSI(2,2),
SATB(16,16)VEGA (3,3) JCAT(3,3),AS(2,2)
ZSTIMATING VAREANCE COVPONENTS BY ML METHOD
THIS PROGRAM 1S USED WITH SUSPROGRAM PRINTED -
RPLOW FNCLUDING  SUSPROGRAM MIifV WHICH CAN BE
FOUND IN THE 1BM PROGRAMMAR'S MANUAL
{NPUT DATA I6 MATRIX Wi, V2, V3 WHICH Vl=u’(1l) * u(l)
V2=u~(12) ¥ ul2), V3=ti(2) * u(3) :
CUTPUT IS/ ESTIMATION OF VARIALCE COMPONENTS FOR EACH ITERATION .
REAL L1, L2, L3
RZAD(1,1) ((VI(I,J), 3=
READ(1,1) ((VZ{I,J), J=
READ(1,1) ((V3(I,J), J=1,
READ(L, 1) ((XT(T,3) 5 I=
READ(Y,1) (Y(I,1), I=1,
FORMAT(1673.0)
VR1=1.0
VR2=2,0
VR3=3.0
ICOUN=3
12=2
KEEP<0
#PS=1.0E-7
2 D0 3 I=1,16
DO 3)J=1,16
3 | ACT,3)=VRI*VA (1 ,3)4VR25V2 {1 jT)FVR3AV3I(IL0)
=16
He16
=
DO 4 I=1,16
DO 4 J=1,16
& AA(I,J)=A(L,J)
CALL MFGR(A,M,N,EPS, IRANK, TRGH,ICOL
IF(K-IRANK) 47,6,47 .
6 DO 7 I=1,N
5o 7 J=1,N

aaooanao

L'

1,16)
=1,16)
516)

CN CN (VG
L N
Moou v S
o B o B o B o
[

\-I}-—i‘;-d!..l}_-l
=
\ -]
(v
L

frab
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11

B{I,J)=AA(I,J)

CALL MINV(B,IRANK,D,IL,JL)

0O 8 I=1,N
$O 8 J=1,N
AT(I,J)=B(I,J)

CALL GMPRD(AA,B,AIB,N,M,L}

LG 9 1=1,3
Do 2 J=l,16
(3, I)=XT(1,J)
NN=3

ME=3

KN=16

MK=16

00 10 I=1,BK
5o 10 J=1,KN
V4(1,3)=0.0
DO 10 K=1,MK

V&(T,

CALL

J)=V4 i, I)FIT (1 ,K)5A% (K ,3)
GMPRD (V4 X JVEC 0T, 14, )

DO 11 I=1,3
DG 11 J=1,3
VECA(I,J)=VECG(T ,J)

CALL
CALL
LL=1
CALL
CaLL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALI,
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

MINV(VEC, NN, D LX¢, JXI)
GMPRD(VEC,VECA,CAT , Ml W M)

GMPRD (V4 , Y , XVY NN , 7, BL)
GMPRD(VEC,XVY ,ALFA, NN, Wi, TL)
GMPRD(V1,AI AV, N,H,L}
GMPRD(V2,AI,AV2,N,i4,L)
GMPRD(V3,AL, AV3,N,M,L)
GMPRD(AV1,AV1,V1il ¥, 1,1}
GMPRD (AV1,AV2 V12 ,M,11,L}
GMPRD(AVI, AV, V13,1, 1,5
GMPRDAV2 ,AVL, V21 1, 11,L)
GMPRD(AVZ,AV2,V22 5,4, L)
GMPRD (AV2,AV3,V23,1,,L)
GMPRD (AV3 ,AVL, V31, N,i1,5)
CMPRD(AV3, AV2,V32,M,1,1)
GMPRD (AV3,AV3,V33,11,%,L)
TRAC(V11,Al11)
TRAC(V12,A12)
TRAC(V13,A13)
TRAC(V21,A21)
TRAC(V22,A22)
TRAC(V23,A23)
TRAC(V31,A31)
TRAC(V32,A32)
TRAC(V33,433)

IF(KEEP-0) 15,1315,



e
o)

1°

20

21

22

24

25
26
27

TR(1,1)=A11

TR(1,2)=A12

TR(1,3)=A13

TR{2,1)=421

TR{2,2)=A22

TR(2,3)=423

TR(3,1)=A31

TR(3,2)=A32

TR{3,3)=A33

GOTO 17

BS{1,1)=Al11

B5(1,2)=A13

BS(2,1)=A31

B5(2,2)=A33

CALL MINV(BS,N2,D IYY,J¥Y)
CALL GMPRD(AVL4AT, VIV, i1, M, L)
CALL GMPRD(AVZ AT4V2V M. ML)
CALL GMPRD(AVILAL W3V, 1 8. 1)
CALL GMPRD (XJALFALXX M, N L)
DO 18 I=1,16
YX(I,1)=Y(I,L)-%X(1,1)
YET(1,1)=YX(T,1)

CALL GMPRD(YXT,V1V, L1, LL #10)
CALL GMPRD(YXT,V2V.12,LL, M. M)
CALL GMPRD(YXT,V3V. L3, 1L, M)
45(1,1)=0.0

AS(2,1)=0.0

$6(1,1)=0.0

§5(2,1)=0.0

85(3,1)=0:0

IF (KEEP-0) 23,19,23

DO 20 J=1,16
CI=L2(1,J)*Yx{d,1)
$S(2,1)=58(2,1)+CT

DO 21 J=1,16
CI=L1(1,J)*YX(J,1)
$8(1,1)=5S(1,1)+CL

LC 22 J=1,16
CI=L3(1,3)*YX(J;1)
$5(3,1)=8S(3,1)+CI

GOTO 26

Do 24 J=1,16
Ci=L1(1,J)*YX(J,1)
AS(1,1)=A5(1,1)+CI

no 25 J=1,16 :
CI=L3(1,J)*YX(I,1)
AS(2,1)=AS(2,1)+CI

IF(KEEP-0) 29,27,29

CALL MFGR(TR,HNN,NN,EPS,IRANK,IROW,ICOL)

<o



CALL MINV{TR,IRANK,L IXX,JXX)
CALL GMPRD(TR,SS,COM, LRAK , TRANK ,LL)
GOTO 31
29 CALL GHPRD(BS,AS,BSI,)2,N2,LL)
© COM{(1,1)=BSI(1,1)
2011(2,1)=0.0
COM{3,1)=BSI(2,1)
31 DO 34 I=1,NR
IF(COM(X,1}-0) 32,34,34
32 CCM(I1,1)=0.0
KEEP=I
34 CONTINUE
WRITE(3,35) (COM{1,1}, I=1.%)
35 FORMAT (5K, 2 (B12.4,3X))
CU=0.05
CUT1=VRI~COM(1, 1)
CUT2=VR2-€0M(2 ;1)
CUT3=VR3-COM(3, 1)
CUT5=0.0 :
IF (CUT1-GUT3) 26,37,37
36 CUTl=-1 #*CUT1 |
37 IF(CUT2-CUTS) 38,35,39
38 CUT2=-1 *CUz2
39 IF(CUT3~CUTS) 40,41 41
43 CUT3=-1 *CUT3 :
41 IF{CUTL-CU) 42,4244
42  IF(CUT2-CU) 43,43,44
43 . IF(CUTI-G)—455h5vhs
44 VRI=COM(1,1) :
VR2=COM(2,1)
VR3=C0M(3,1)
GOTO 2
45 WRITE(3546)- (COMI, L), A51,3)
4% TFORMAT (10X, 'VARLANCE=! %< .5)
47 STOP .
D
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20
10

DO 10 J=1,16
- IF(1I-J) 10,20 1!0

SUBROUTINE GMPRD(A,B,R,N,M,L)

DIMENSION A(1),B(1),R(1)
IR=0

IK=-M

DO 10 K=1,L
IK=IKHM

DO 10 J=1,N
IR=IR+1
JI=J-~N
IB=IK
R(IR)=0

Do 10 I=1,M
JI=JI+N
IB=IB+1
R(IR)=R(IR)+A(
RETURN

END

SUBROUTINE TRAC(A,SUM) . .
DIMENSION A(16416 S,
SUM=0.0 e
DO 10 I=1,16 .~ A

SUM=A(T, J)+SUM
CONTINUE
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SUBROUTINE MFGR (A,M,N,EPS,IRANK,IRCW,ICOL)

DIMENSION A(1),IROW(1),ICOL(1)
IF(M) '2,2,1

IF(N) 2,2,4

IRANK=~1

RETURN

IRANK=0

PIV=0

JJ=0

DO 6 J=1,N

ICOL(J) =J

DO 6 I=1,M

JI=33+1

HOLD=A(JJ)

IF (ABS (PIV)~-ABS (HOLD)) /56,6
PIV=HOLD

IR=1

1C=J

CONTINUE

D0 7 I=1,M

IROW(I)=1

TCL=ABS (EPS*PIV)
NM=N*M

DO 19 NCOL=M,NM,M
IF(ABS(PIV)~TOL) 20,26,5
IRANK=IRANK+1
JJ=IR-~IRANK

IF(3J) 12,12,104
DO 11 J=IRANK,NM,M
I=3+3J

SAVE=A(J)

A(I)=A(1)

A(I)=8AVE
JI=IROW(IR)
IROW(IR)=IROW(IRANK)
IROW(IRARK) =34
JJ=({1C--TRANK) #M
IF(JJ) 15,15,13
KE=NCOL

DG 14 J=1,M

I=KKX+JJ

SAVE=A(XK)
A{KR)=A(L)

KK=KK-1

A(I)=SAVE
JI=ICOL(IC)
ICOL(IC)=ICOL(IRANK)
ICOL{IRANK)=JJ
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22
23
24
25
26

K¥=TRANK+1
MM=IRANK-M
LL=NCOLAMM

IF(MM) 16,25,25
JI=LL

SAVE=PIV

PIV=0,

DO 19 J=KK,M
JI=3J+1

HOLD=A(JJ) /SAVE
A(JJ)=HOLD
L=J=-IRANK
IF(IRANK-N) 17,19,19
11=JJ

DO 19 1=KK,N
TI=TI4M

MM=IT-L :
A(TI)=A(LL)-HOLD*A (1)
IF(ABS(A{II))-ABS(PIV)) 19,15,18
PIV=A(II)

IR=J

IC=I

CONTINUE
IF(IRANK-1) 3,25,2%
IR=LL

DO 24 J=2, IRANK
1i=J-1

IR=IR-M

JJ=LL

DO 23 I=KK,M
HOLD=0.

JI=JJ+1

MM=JJ

IC=IR

DO 22 L=1g4IT
HOLD=HOLDA (MM) *A (IC)
IC=EC+k

MM=MM-M
A(v) =A (MM)—-HOLD
CONTINUE ,
IF(N-IRANK) 3,3,26
IR=LL

KK=LL:+M

DO 30 J=1,IRANK

DO 29 I=KK,NM,M
JJ=IR

LL=1

HOLD=0.

II=J



27

28

29
30

. END

II=1I-1
IF(I1) 29,29,28
HOLD=HOLD-A(JJ)*A(LL)
JI=JI-M

LL=LL~1

GOTO 27
A(LL)=(HOLD-A(LL))/
IR=IR-1
RETURN

i, ' ]
i

AULINENINYINT
AR TN TN



283.4207 204.0666 83.493
6.0 0.1084 7426.9375
585,3752 0.0 97.9688
723.2336 77.5331
723.4551 77.5316
722.3652 77.5313
723.4048 77.5309

VARIANCE

VARIAWCE =

AULINENINYINS
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