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Xl-·O.l+0.1*FLOATCI)
CALL ECHARIF.Xl,O.ltO.l,O.OJ
WRlTEI7.76IXI
CALL ECHARIG,-O.04,O.1.O.l,O.O)
IFIVIIJJ.LLlI21.22.22

21 NNI--I
GO TO 23

22 NNI-I
23 V3-Vll JJ,LL) ** 11.0/A4 (JJ 1 J*NNI

WR IrE (1,75) JJ. JJ.V3
CALL ECHAR(W,O.l,O.l,O.l,l.5709)
WRlTEI7.731
CALL ECHARIZ.O.O,O.1.0.1.1.57091
WRITEI7.78ITITL
GO TO 111.91.N4

9 GO TO 110.11I.LL
11 CALL ECHAR(U,O.O,O.1.O.1.1.57091

WRlTE17.801A3
10 CALL EPLOTI-2.X4.0.01

DO I KK-1045
V2-tKI(-1 l*A/ANS+X4
CALL EPLOTIO.V2,R(KK.JJ,LL) 1
CALL EPLOTII.H.O.O)

4 CONT INUE
0031 1-1.4

31 A4111-A3111
30 CONT INUE

00 32 1"'1.4
32 A4fll-A5111

CALL DATSWIIO.JIO I
GO TO 116,151.JIO

16 CALL LINKISLlOI
15 GO TO (17.8),N4
17 WRrTEII.771

READI6.79IN5
JFINS)S,6.l}
IFltD-9817.5.1
CALL EXIT
CALL LlNKICRLF3)
CALL Ll NK I 60X3 I
ENO

II DUP
*STORE WS UA PCNH

II JOB
II DUP
*OELETE SLIC3
II FOR
*NAME SLIC3
*IOCSII132 PRINTER)
*ONE WORD INTEGERS
*EXTENDEO PRECISION

COMMON Y (80).X (20.31 tV (121 .A4 (41 .SSY.NS .NREPS.T I Tl (121 .IO,A3 (41 .N4
1.N5,VS Ibl,VVl( 3.2) ,VI (2.b I.ALA~O(2.6I,?REP( 2.2.f.! l,XiliO) ,VDEv( 20).
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2.6.5(4) .(OE(61 ,ALAMl (3I,PREPl (3,31 .VV( 10) .8A( 12.12) ,NNN(3)
82 FORMATC'l'12A61
81 FORMATIIHO.8X,'EIGEN VAlUES·.lOX,'EIGEN vECTORS AS ROWS',I,)
80 FORMAT(lHO.4(Ell.4,' lD X'Il'S'2X)1 IN ORIGINAL UNITS')
79 FORMA T C'OPOWER TRANSFORMAT IONS OF INDEPENDENT VAR I ABLES - Al -' F8.

14 1 .6.2 a'F8.4' A3 a'F8.4/'OPOWER TRANSFORMATION OF DEPENDENT VARI
2ABlE - C • ·F8.41

18 FORMATl'O'2IEl1.4,'·YS'3X)'IN ORIGINAL UNITS')
71 FOR"tAT(//'Q CENTRE OF RESPONSE SURFACE FOR THE PLANE XIIII.tFa.Z)

NI-NS/NREPS
DO 2 1-1,4
A5CII-A4CII
GO TO (11, 101 • N4

11 00 12 1-1.4
12 A4lII-A3CII

GO TO 13
10005 1-1,4

5 A41 r )-1.0
13 00 4 LL-l.N4

WRITEC3.82ITITL
GO TO (21.22),N4

22 GO TO 123,211,LL
21 WRITEC3.79IA3
23 DO 6 I-l.Nl

YDEv (I J -0.0
DO 6 K-l.NREPS
K,K-(I(-ll*Nl+I

6 veEve I '-YDEVe t )+YIKIO."A4(41/NREPS
DO 7 1"'1.10
vvtll-O.O
DO 1 J-l.lO

7 BAlI .J)-O.O
XllII-l.O
DO 8 K-l.Nl
00 :3 J-2.4
XIIJ)-X(K.J-ll**A4IJ-ll

:3 Xl(J+:31-XIIJI*Xl(J)
XlIS)::rXlI2)*XlI31
Xl(91-XlI2'*XlI41
Xl I lO)-Xl(3 '-Xl(4)
00 S 1-1.10
VV I I l-vV I I ) +YDEV I K I_X 1 I I )
DO S Jal.lO
BAI I .J)-6A( I.JI+XII I).XI(.)I
CALL ~ATV(6A.IO.VV.l.DET)

DO 1 LLl-2.3
LL2-LLl+l
DO 1 LL3-LL2.4
LL4-LLl+Ll]-4
LL~- fLL-l )*3+LL4
LL6-4-LL4
LL 1-12-LLl
LLS-12-LL3
Ll-LLl-l
U-LL3-l
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VI 11-VV III +VVI LL6+1 I*VV1ILL6.LL)+vVI LL6+41*VV11 LL6.LL I*VV 11 LL6 .LL I
V( 2) -VV( LL 1 )+VV I LLB '*VVI (LL6.LL)
V13 I -VVI LL31+VVI LL 71*VV1ILL6.LL I
VI41-VVILLl+31
VISI-VVILL4+71
VI61-VVILL3+31
DO 17 J-l.6

17 COE I J I -V I J I
NFAK-2
KPaNFAK+2
DO 14 t-l.NFAK
0014 J-l.l
IFII-JI1S.16.1S

16 PREP1II.JI-VIKPI
GO TO 14

15 PREPl(I.J)·VIKPI*O.5
PREPltJ.II-PREPlll.JI

14 KP-teP+l
DO 9 t-l.NFAK

9 V( I la-V( 1+11*0.500
DO 34 t-l,NFAK
00 34 J-l,NFAK

34 BA It ,J) .PREPl( JtJ)
CALL MArV(BA.NFAK,V.l,OET)
IFIVVllLL6.LLI136.37.37

36 NNl--l
GO TO 38

37 NNl·l
'38 VVV-VVII LL6 .LL I .*11./.1.4 (LL6» I*NNI

WR I TE ('3.77) LL6 .vvv
YSILLSI-COEIli
00 24 I-1.NFAK

24 YS ILLS I-YS I LL51 +0 .5*VI J I*COE II +11
GO TO 125.261tN4

26 GO TO 127.251oLL
25 DO 30 1-1.2

IF(V( I I )28.28.29
28 NNN I I I --I

GO TO 30
29 NNNlll-1
30 CONTINUE

V3·V(1)··11./A3(Llll*NNNlll
V4-V 12 ) •• ( 1./A3( l3) l*NNN( 2)
IFIYSILL51131.31.32

31 NNN13I--1
GO TO 33

32 NNN131-1
33 YS1_YSILL51**11./A31411*NNNI31

WRt TE 13.80) V( 11 ,ll.V( 2) .L3 .V3.l1.V4.L3
WRITE ('3.18) VSC LL5) ,YSI
GO TO 35

21 WRJTEI3.80IV(1I,Ll.VI2I,L3
WRITEI3.78IYSI LL51

35 \!l'RITEI3.81)
CALL CAN3(PREPl,AlAMl.NFAK)
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DO 19 1-1.2
VII J .lLS I =V ( J I
ALAMO II • LL S I .A LAM II I I
00 lq J-l.2

19 PREPIJ,J.LL51-PREPIII,J)
I CDNT INUE

00 20 1-1,4
20 A4III·A3II1

4 CONT INUE
00 lR 1-1.4

18 A41I I.ASlli
CALL LI N<l CRS3 I
END

II DUP
-STORE WS UA SLIC3

II J08
II DUP
-DELETE CRS3
II FOR
-NAME CRS3
*1 OCS I TYPEWR ITER. KEVBOARD .1132 PR INTER. CARD.D I SK I
-ONE WORD INTEGERS
-EXTENDED PRECISION

COMMON YI eo I .x (20.31 ,XPlI4) ,YPl( 41 .A5 (41 ,A4(4) .SSY.NS ,NREPS, T I TL 11
12) .10 ,A314) ,N4 .N5 ,VS (6I,XCNT (6) • XCNTR 12 .6) ,ALAMDI2.6) .AVECT 12.2.6)
2,YCONT (B.6) ,NSAO 161 tZL IMl (:3) ,VP 1:320 I ,XP (320 I ,XH (40 I ,XY(40) ,yeON! (8
)1,lLIM/ZI

OfF I HE FI LE 21 (320 ,6,U,KKll .22 (320,6 .U,KK2 I .231320.6 tV ,,.:;K3) .241 320
1,6 tV ,KK,41 ,25 (320, 6 ,U,KK5 1.26(:320.6 .U,KK(6)

90 FOR.~AT(lHO.IOx.'DATA FOR PLOTTING OF 4 CONTOURS (X'Ilf a 'F6.2'1'115
lX419X,F5.1.9XI lit( lOX'X' Il,9X'X' 11) I

89 FORMATI'DSADDLE EXISTS A8S0LUTE VALUES OF CONTOUR POINTS PLOTT
lED IN ORIGINAL UNITS (X'Il'.'F6.2')'114114X.F5.lt4X)/4110X'X'Il.9X
Z t XI I 1) I

88 fORMATI'OSADDLE EXISTS CONTOUR POINTS PLOTTEO IX'Il'z:'F6.Zl)'/
1/4 (14X .F5.1 • 4X) /4 11 OX' X' II. 9X' X' Il ) )

87 FORMAT' 'ODATA FOR PLOTTING 4 CONTOURS (X' Il'.'F6.2') '//'OABSOLlJTE
!VALUES OF TRANSFORMED FACTOR LEVELS IN ORIGINAL UNITS'IISX419X.FS.
Zl.9Xl/4(10X'X'Il.9X'X'Il)1

86 FOR~ATI'ENTER 3 FACTOR LIMITS FOR PLOTTING')
85 FO~MAT('ENTER B CONTOUR LEVELS. 4 BELOW THE CENTRE. THEN 4 ABOVE' 1
84 FORMATI'OPOWER TRANSFORMATIONS OF INDEPENDENT VARIA8LES - Al .'F8.

14' ".2 ·'F8.4' A3 .IF8.4/'OPOWER TRANSFORMATION OF DEPENDENT VARI
2ABLE - C "'F8.41

83 FORMATI'1'12A61
82 FOR~ATI12F6.21

81 FORMATI2X.4(2X.F10.2.1X.FIO.2)
80 FOR""AT(FIO.OI

NFAKa3
004 1=1.4

4 AS I 1 ) _A4 ( I )
GO TO 112.911.N4

12 DO 23 1-1.4
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23 A.III-A3Il I
GO TO Z4

97 DO 28 I a h4
28 A4( 1'-1.0
2. DO 96 Llal,N4

GO TO 116.17loN.
16 WRlTEII.851

READI6.80IyeONI
WRITECl.861
READI6.8012L1MI
GO TO 18

l7 GO TO (66.18),lL
66 READI2.82IyeONI.ZLlMI
18 DO 15 LLl-102

LL3-Lll+l
00 15 LL2-lL3.3
lL4aLLl+lL2-2
LLS-ILL-l'*'+LL4
LL6-4-LL4
DO 29 t-l.8
IFIA.I.IIlOI.I02.102

101 J-9-l
GO TO 29

102 J-l
29 yeONT I I .LU I -yeON 11 J I

DO 61 t-lt320
XPItI-O.O

61 YPIII-0.0
N~WCH·O

NSAD (LL51-0
K.ey·o
lH-I
IV-2
LLH-LLI
LLV-LL2
ZLlMIII-ZLlMIILLI I
ZLIM Ill-ZLlMll LLll
IFIALAMOI IH.LL51 }S,5.6
NI--!
GO TO 7

6 Nl"'.l
7 IF (ALAMOl IV ,LLS) 18.8,9
8 N2 a -l

GO TO 10
9 NZ-+l

10 NSIGN-Nl*N2
1FIN SIGN III .11 .30

II NSAOlLL51 s 1
IFINlI13.13.14

I· tDUMclH
IH-lV
IV-JOUM
tDUM-LLH
LLH-LlV
LLV-IOUM



- 83 -

NSWCH-l
GO TO 13

30 IFtNlI13,13.45
4500 4h 1-1.4

IF (A4.( 4» 103 .104 ,104
103 J. I

GO TO '6
104 J=I+4
46 YCONTI t .LL51-YCONllJI
13 CONT I NUE

KeY-KeY"l
IFRS T -SORT ( CYeONT (l(CY. LLS 1*.A4 (4) -Y5 (lL5) IIALAMOI I H. LL5) )
ZEND -ZLI M{ I H InA' I LLH I -ZFRS T
XH (11-ZFRST
XV 111-0.0
THETA-O,O
DO 1 1 .. 2.10
THET~·THETA+O.15710

JF(NSAO IlLSI )51.51 .52
51 XHIII-ZFRST*COSITHETAI

GO TO 53
52 XH( Il-ZFRST+ZEND-ZENO*COSI THETA)
53 ARG. ('(CONT (Key .LlSI ••A4 (41-Y5 (Ll51-ALAMO( HhLL5).( XHI J ' ••2) I/ALAMO

1IIV.LL51
XV (I '-SQRT I ARG I
IL-4Z-I
XHI IL).XH( II
XV { I LI ~-xv I I I
CONT INUE
JF(NSADILLS} 154.54.55

54 XHClll.O.O
ARGGe ('(CONT I Key .LLS) .*A4 (41-YS (LL5' I/ALAMO II V ,LLS)
XVllll-S0RTIARGGI
GO TO 56

55 XHIIII-ZLIM(IHI ••A4ILLHI
ARCi-1 YCONT (Key .LL51 ••A4 (41-ys (LLS )-ALAMDI IH,LL5 ,*( XH( I ' •• 21 llALAMD

1 ( IV. LL51
XVI 11l .SOAT IARGl

56 DO 2 1-12.21
LLL5-22-1
111:42-1
XHlll--XHILLLS)
XVII '-XV{LLL51
XH { II I -XH ( I I
XV ( I J I --Xv I I )
XV(31I a -XVI111
XH( 311.XH( 11)
JFINSWCH)31.31.32

32 Il-JV
12 c IH
DO 33 1-1.40
XDUM-XHIII
XH{ I '-XVI I'

33 XV(II.XOU~

GO TO 60
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31 ll-IH
12-1 V

6000 41 1-1.40
L- (KCY-l )*40+1
XP (l' -AVEeT 111. I l,llS) *XH( I I+AVECT ( 12. I bLlS ).XV< 11 +XCNTR ( I I,LLS)

41 YP (L '-AVEeT I 11. I 2 tLl5) .XtH I )+AVECT C12,12 .lL51*XV( II +XCNTR ( 12 .LLS I
I~IKCY-4113,34.34

30 IFINSAOILL51-1)35.07.07
47 IFIKCY-8148,35,35
48 IFOC.CY-4)l3.36.13
36 IFINSWCHI38,38.39
38 ~SWCH·l

GO TO 37
39 NSWCHcO
37 IOUM-IH

IH-tv
IV-IDUM
IOUM-LLH
LLH-LLV
LLV-IDUM
GO TO 13

35 WRITEI3.83ITITL
IFlXCNTlLL51 )98.99.99

98 NN1--l
GO TO 100

99 NN1-1
100 XCN_XCNTllL5'*.11./A4ILL61).NNl

GO TO 119.201,N4
20 GO TO 121.191.LL
19 WRITE I 3 .80 I A3
21 wR ITE 13.90 ILL6 ,XCN.1 YCONT (1 tLLS) ,t-1I41 .( Lll 'LL2 ,Jal,4l

DO 3 1-1.40
DO 49 JaI,4
Ltel J-l '*40+1
XPIIJI-XP(lll

49 YP 1( J I 'YP I Ll I
3 WRITE(3.81)(XP1{JI,VPl(J).J-l.41

1F tNSAOlLL51 )43.43,44
04 WRITEI3.831TITL

GO TO 150.511.N4
57 GO TO 158.50loLL
50 WRITEl3,841A3
58 WR ITE (3.88 )ll6 .XeN, (yeONT CJ ,lLSI ,I-S .8) 'llll ,Ll2 ,J-l ,'t)

00 02 1-1000
DO S9 J-l,'t
ll-200+IJ-ll*'tO+1
XPllJI=XPILl)

59 YPllJI-YPILlI
42 WRITE(3,81)IXPICJI,YP1CJ),J a l.4)
43 GO TO 12S,26),lL
2S GO TO (70,71,7Z),LL4
700022 1-1.320
22 WRITEl21'IIXPliloYPlII

GO TO 92
71 00 73 1-10 320
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73 WRITEl23fJ IXP( J ),YPtI I
GO TO 92

720074 1-1.320
74 WRITE(25'IIXP(J),VP(J)

GO TO 92
26 GO TO 115.76.771.LL4
150021 1-1.320
21 WRITEI22'IIXPllloYPI!1

GO TO 92
76 00 18 1-1.320
78 WRITEI24'IIXPI!loYPI!1

GO TO 92
17 DO 19 1-1,320
19 WRITF.(26'IIXP(I),YP(J)
92 GO TO 140,911,N4
91 GO TO 115,40),lL
40 WRITE(3,83)TITl

WRITE ('3,811 LL6 .XCN. (YCONT (J ILL51 • J-1.41. (lLI.LL2 ,J-l.4)
DO 65 1-1,40
DO 64 J-l.4
Ll-e J-ll*40+t
XPI (J) aXPI L.ll*.11.O/A3(Lll)

64 YPIIJ).YP(LlI •• 11.O/A3(LL211
65 WRITEI3.81)IXPIIJI,VPIIJ),J_1,4)

IFHlSAOlLL51 )l5tl5,67
61 WRITEI3.83ITITL

GO TO (68.69hN4
69 GO TO 193,68l,LL
68 WRITEI3.84IA3
93 WRITE ('3.89 )lL6 ,XCN. (yeONT I I ,LL5) • laS. 81, (LLI.ll2 .Jal.4)

0095 1-1.40
DO 94 J-I.4
Lla200+IJ-l )*"0+1
XPlt J I-XPILlI**1 1.0/A31LLlII

94 YPlfJI-YPILll*.(1.O/A3ILL21)
95 WRITEI),8l' IXPIIJ) ,VPl(JI ,Jal.4)
15 CONT 1NUE

DO 62 1-1,4
62A4(ll c A3(11
96 CONT INUE

DO 63 1-1,4
63 A4111-A51II

CALL LINK I PRS3 I
ENO

II DUP
*STORE WS UA CRS3

II JOB
II OUP
-DELETE PRS3
II FOR
*NAME PRS)
*1 acs (D I SI< ,PLOTTER, TYPEWR ITER, KEYBOARD I
-ONE WORO INTEGERS
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'EXTENDED P~ECISION
COMMON A( 80).8 (20. )ltV 1121 .A_( 41 .ssy ,NS,NREPS. T I Tll 121 ,10 ,A3141 ,Nit

1 ,N8,yS 161 ,XCNT 13,2) .XCNTI C2,6) ,ALAMI (2,61 ,AVEClI2.2.6) ,yeONT (8.3,2
2) ,NSADI3.2I,ZlJMlI3) ,AS(4) .ZLIMC ZI,XS(ZI ,YAll) .UPt 121

DEFt HE Fl LE 21 (320,6.U,KIC.11 ,22 (320.6 .U,KK21 .23 (320,6 .U.KK31 .Z4 (320
lt6 tU ,KK4) .25 (320.6 ,U,l(!(S) .26( 320 ,6.U.KKb)

86 FORMATl3X'POWER TRANSFORMATIONS - AI- I FS.4' AZ-IF8.4' A)--FB.4'
1 C- I FB.4)

85 FORMU 112A61
84 FO~MAT I 131
83 FO~MAT I 'TYPE 1 TO CALL EXIT. EOF TO CONTINUE'I
82 FO~MATI3X'X'll' - X'Il' COO~DINATES FO~ ~ESPONSE CONTOU~S IX'll'"

IF6.2'1'8F6.11
81 FO~MAT IF1.21
80 FO~MATIF6.21

DO 25 1-1,4
25 ASt I'-A4( I»

GO TO IS.9ItN4
5 00 20 t-1,"

20A'III-A3111
GO TO 21

900 22 1-1.'
22 A,4( 1)-1.0
21 DO 46 LL-ltN4

00 6 LLI-ltZ
LL3-lLl+l
DO 6 lLZ-LL3.3
LL4-LL HLL2-2
LL6-4-Ll4
ZLlM 111-ZLl Mll LLl)
ZLIM 121-ZLlMll LLZ I
00 24 1-1.2
XSIII-4.0/ZLIMlll
UPIIII-l.0/XSIII

24 VAIII-ZLIMIII+UPII 1 I
CALL SCALE I XS III ,XS 12) ,-ZLl M(1) .-ZLlM(2) I
CALL EPLOTI-2,-ZLIMI1I.-ZLlMIZII
X-ZLIM(ll
Ys-ZLIMt21
00 11 J-l.9
CALL EPLOTI-l.X,VI
IFtJ-914.11,ll

4 Y-Y+UPI t21
CALL EPLOTI-2.X,VI
x--x

11 CONT 1 NUE
CALL EPLOTI-2.X,Y)
Y"-ZLIM(2)
DO 13 J-1.9
CALL EPLOTI-1.X,YI
X-X-UPI (1)
IFIJ-9112,13.13

12 CALL EPLOTI-2,X.VI
y--y

13 CONTINUE
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CALL EPLOTlloX.VI
00 21 J-l.9
Va·YA (21+UP 112 )*FLOAT (J I
CALL ECHAR(-YAlll,V,O.l,O.l,O.O)
IFIYI56.21.21

56 Y.Y-0.00501
27 WRlTEI7.811V

CALL ECHAR (-Zl IM( 1) ,VA (2) ,0.1.0.1,0.0 I
WRlTEI7.85ITITL
GO TO (SO.5ll,N4

51 GO TO 152.501.LL
50 VA-ZllMI21+UPlI21/3.0

CALL ECHAR(-ZLIMlll,YB.O.l,O.l.O.OI
WRlTEI7.86JA3

52 VC-ZLIMI2J+UPlI211l.5
CALL ECHARI-ZLIM(l),YC,O.l.O.l,O.O)
IF (X(NT IlL6 .LL) )60,61,61

60 NNl.-l
GO TO 62

61 NNl-l
62 XCN-XCNT (LL6 'lL I ** II. I A4 (Ll6) ) *NNI

IF (NSADI Ll4 ,Ll) 11.1.2
NN5·4
GO TO 3
NNS·e
WR ITE (7.82 IlLl.LL2 ,Ll6 .XCN, I YCONTll 'lL4.LL I ,r-l,NN51
00 28 J e t,9
Xc-VAl II-uPt (1' 12. S+uPI (1 )*FLOAT( Jl
XA _. ZLIM I 2 I -UP I ( 7. 1/5.0
XO~-YA(ll+UPI(ll*FLOAT(JI

CALL ECHARIX.XA.O.l,O.l,O.OI
IFIXOI57,28.Z8

57 XO-XO-O.0050l
ze I'/RITE(7.81lXO

DO 44 r"'1.NN5
DO 43 J-l,40.2
K-J+40*( 1-11
GO TO (7,AI,LL

7 GO TO (47,4B.491.LL4
47 READ(ZlIKlX,v

GO TO 10
48 REAO(Z3 I KlX,V

GO TO 10
49 REAOIZSIKIX.'f

GO TO 10
B GO TO (53,54,SSI,LL4

53 REAOI2Z I KIX.V
GO TO 10

54 REAOI24 I KIX,V
GO TO 10

55 RFAOI26 I KIX,V
10 IF(XI3Z,33.33
32 NN1--1

GO TO 34
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33 NN1-1
34 IFIY)35,36.36
35 NN2--1

GO TO 3T
36 NN2-1
31 X-X•• ll./A4(LLlIl*NNl

Y_Y•• (1.1 A41 LL21 I *NN2
IF lABS (X I-ZLlMCl) ) 29.29 ,30

30 IF(XI31,31.3B
38 X<ZLlMlli

GO TO 29
31 X--ZLIMll)
29 IFIABSIY1-ZLlMI21139.39,40
40 IFIY)41.41.42
42 Y-ZLlM(21

GO TO 39
41 Y--ZLlM(21
391FIJ-1143,14d5
14 CALL EPLOTI-2.X,V)

XA-X
XO~Y

GO TO 43
15 CALL EPLOTIO,X,YI
43 CONT INUE

CALL EPLOTI-l.XA.XO)
CALL ECHA~(XA.XO.O.015.0.075.0.01

WR ITE (1,80 I yeONT II.lL4 ,LL I
44 CONT I NUE

XOR-ZL IMlll +6. O.UPI (11
CALL EPLOTI1,XOR,-ZLIM(211

6 CONT INUE
DO 23 1-1,4

23 A4111-A3111
46 CONT I NUE

DO 26 1-1,4
26 A411 )-A511 I

GO TO (18,19I,N4
18 WRITE(l,831

READI6.84IN5
IF(NSI11,45tl1

19 IFIIO-98116.17,16
17 CALL EXIT
45 GO TO t58,591.N8
58 CALL LlNKICRLF31
59 CALL LlNK(SRS31
16 CALL LlNK(BOX3)

END
/ / DUP
-STORE WS UA PRS3

/ / JOB
/ / DUP
-DELETE
/ / FOR

CRLF3
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MAKEUP OF DATA DECK

THIS PROGRAM IS DESIGNED FOR COMPLETE CONSOLE CONTROL.

STAT ION PLOTT ER PEN EXACTLY 1.4 I NCHES FROM THE RIGHT EDGE OF NARROw

MATV - INVERTS MATRICES
CAN3 - OIAGONALIZES MATRICES
JACOB - CALCULATE S EIGENVALUES AND VECTORS OF 0 I AGONAL MATR ICES

RELATIVE LIKELIHOODS OF VARIOUS TEST VALUES OF

SUBROUTINES CALLED

LINKS CALLED

OPTIONS

THIS PROGRAM ANALYZES DATA IN THE SAME MANNER AS 80X3, BUT ONLY
FOR TEST VALUES OF THE POWER TRANSFORMATIONS WHICH ARE ENTERED ON THE
CONSOLE TYPEWRITER. THE RELATIvE LIKELIHOOD OF THESE TEST VALUES. AS
CO~PAREO WITH THE MAXIMUM LIKELIHOOD ESTIMATES. IS CALCULATEO.
VARIOuS TEST VALUES MAY BE ENTERED. AND THE COMPLETE ANALYSIS DONE ON
ANY LIKELY VALUES SELECTED FROM THESE. SEE BOX3 FOR DETAILS OF THE
ANALYSIS.

CRLF3 - CALCULATES
TRANSFORMS

INF03 - CALULATES INFORMATION AND VARIANCE-COVARIANCE MATRICES
ANVA3 - PERFORMS ANALYSIS OF VARIANCE
COEF3 - CALCULATES AND PLOT S POI NTS FOR MLR GRAPHS OF THE B I J I

COEFFICIENTS
E IGN3 - PERFORMS CANON I CAL ANAL YS I S
CENT3 -CALCULATES POINTS FOR THE MLR GRAPHS OF THE CENTRE COORDINATES
PCNn - PLOTS MLR GRAPHS OF THE COORDINATES OF THE RESPONSE CENTRE
CRS3 - CALCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS
PRS3 - PLOTS RESPONSE SURFACE CONTOURS

SWI TCH 10 UP - PLOT RESPONSE SURFACE CONTOURS
SWITCH 8 UP - PLOT MAXIMUM LIKELIHOOD RATIOS OF BIJI COEFFICIENTS
SWITCH 7 UP- PLOT MAXIMUM LIKELIHOOD RATIOS OF THE CENTRE COORDINATES

I.TITCE CARD FIRST - IlZA61
2.CONTROL CARD - (lX.212.F5.3)

IZ - NUMBER OF TREATMENT COMBINATIONS
IZ - NUMBER OF OBSERVATION SETS
F5.3 - CONS TANT ADDED TO DEPENDENT VAR I ABLE. Y

3.TREAT~ENT COMBINATIONS IN TRIPLETS - 116F5.31
4.0ATA - SFTS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION

ONE SET PER CARD - 14F 6.3)
5.98 OR 99 IN COLS. 79-80 INDICATES END OF DATA
6.REPEAT 1. TO 5. AS REQUIRED

*NAME CRLF3
*EXTENDED PRECISION
*ONE WORD INTEGERS
* I OCS I CARD .1132 PR INTER. TYPEWR ITER. KEY80ARD I
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C PAPER
C

CO"",",ON YI80 '.X 120.31.8 (12) .A4(41 .SSYl.N.JREP,T ITLI121.JD,A3(41 .N4.
IXIllO I .SSXY 110 I .Y! 141 .YY!1201 .SSX 112.121

B8 FORMAT( 'OCONSTANT ADDEO Y + IFS.])
87 FORMATC'INCORRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXT DA

ITADECK'I
86 FORMAT 116F5.31
85 FORMATI 'IF RELATIVE LIKELIHOOD IS SATISFACTORY. PRESS EOF'I 'IF NO

IT. TYPE I TO TRY NEW TEST VALUES. -I TO READ MORE DATA OR CALL EXI
2T I l

84 FORMATC'OTEST VALUES OF POWER TRANSFORMATIONS'I'O'6X'AI'13X'A2'13X
l'A3'13X'C' 14X' SSO '13X'R I /6E15.51

63 FORMATC 'OMAXIMUM LIKELIHOOD ESTIMATES'II7X'AI' 13X'A2'13X'A3' 13X'C'
114X'SSD'/5E15.51

82 FORMAT 1 'l'12A61
61 FORMAT (4F6.].54X, 12)
80 FORMATI12A61
79 FORMATC'TYPE IN THREE MAXIMUM LIKELIHOOD ESTIMATES OF POWER TRANSF

10RMAT IONS FOR I NDEPENOENT VAR I ABLES 'I' THEN. ONE ML EST IMA TE FOR DE
2PENDENT VAR I ABLE' I

18 FORMAT(lX,2I2,F5.31
77 FORMAT 1 'TYPE I TO READ NEW DATA DECK. EOF TO READ NEW TEST VALUES

ION SAME DATA. -I TO CALL EXIT'I
76 FORMATCI3)
75 FORMATIFlO.51
74 FORMATe 'TYPE IN THREE TEST VALUES OF POWER TRANSFORMATIONS FOR IND

lEPENDENT vAR I ABLES' I' THEN, ONE FOR DEPENDENT VAR JABLE t II TYPE 0.0 F
20R LOG TRANSFORM. + OR - 100 FOR EXPONENTIAL TRANSFORM'I'DATA DECK
3 MUST 8E REREAD TO REGAIN ORIGINAL VARIA8LE VALUES WITH THESE 3')

73 FORMATC'RELATIVE LIKELIHOOD IS'F8.51
72 FORMATI'SWITCH 10 uP TO PLOT RESPONSE CONTOuRS'l'SWITCH 8 UP TO P

ILOT MLR GRAPHS OF BIJ) COEFFICIENTS'I'SWITCH 7 UP TO PLOT MLR GRA
2PHS OF THE COORDINATES OF THE RESPONSE CENTRE'!
WRITEII.72)

18 WRITE 11.77)
READI6.16IN5
N6-1
N4-l
I FINS >19.it 2
READC2.60)TITL
WRlTEII.80ITITL
REAOI2,18)Nl,tREP,CONST
N·Nl*IREP
REAO(Z.86)( (X( I,J).J-l.3I,r"1.Nll
1-0

10 1"'1+1
REAO(2.BI1Yl.JD
IF CI 0-98121 .11.11

21 NZaNl+1
N3-Nl*2+I
N6-Nl*3+I
YCII-YIII)+CONST
YCN2).YI (2) +CONST
YCN3)-Y! (3)+CONST
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VIN6)·Yl(41+CONST
GO TO 10

11 N?aI-l
IFIN1-N2122.1022

22 WRlTE11.811
GO TO 18
Nt ~NIIREP
IFlN5120,25,20

20 WRITEl1.191
READ 16 .151A3
SSY2-0.0
DO 24 K-l,N

24 SSYZ.SSY2+(Y(I(I*YIKI ) ••A3141
0026 I-I.NI
'(YI! IltO.O
DO 26 J-l.tREP
K-lj-l)*Nl+1

26 YYIIIlaYYl(I)+Y(I(.) ••A3(41/1REP
00 3 1'1.10
BI I) "0.0
00 3 J-1.10
SSXII.JI-O.O
Xllll-l.O
DO .. Kal.Nt
DO 5 J-2,4
Xl (J '-X(I( .J-l' ••A3IJ-ll
XIIJ+3 )"Xl (jl*Xll J)

XII81-XII21*XlI31
Xl(9)·XlIZ)*Xl(41
XII IOI-XI (3'-XI14)
004 1-1.10
Bl II-BIII+YVlIKI*X111 I
00 .. J"l.IO

.. SSX( I,JI=SSXII ,JI+Xll I ).XII.))
DO 9 t-l.10

9 SSXY(II-ell)
CALL MATV(SSX.lO.B.ltDET)
JF(N6114.13tl4

13 SSY-SSY2
DO 15 t a 1.10

15 SSY-SSY-BIII*SSXYIII*IREP
GO TO 12

14 SSVl-SSY2
00 6 1=1.10

6SSVl'SSVl-BIII*SSXYIII*IREP
DO 7 1=1.4

7 A41 I )=,631 II
25 WRITEII.?4)

READ/6,15IA3
0028 j-l.3
tFlA31,J1132.23.32

23 DO 29 I-I,NI
29 XII.Jl ..ALOG(XI 1 • .)11

GO TO 33
32 IFIABSCA:HJII-IOO.128.34,28
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34 DO 35 1-IoN1
35 XII.J)·EXP(A3IJI*XII,JI/IOO.1
33 A3(Jlal.O
28 CONT INUE

IFIA3(4)130.31.30
31 DO 16 I-1.N
16 VtI)-ALOGIVII))

GO TO 37
30 IFIABSIA3(4) 1-100.136.38.36
38 DO 39 l-l.N
39 Ylll-EXPIA3(3)·Y(1)/lOO.)
37 A314)-1.0
36 N6-0

GO TO 8
12 0-0.0

00 21 I-I.N
27 D-D+ALOGIV I II )

RlaN*ALOGCSSYl/SSY J/2.0+ IA4 (41-A3141 )·0
IU-ExPtRll
WRITEIl.73IR1
WR ITE 13 .82) T ITL
WRlTEI3.88)CONST
WR ITE 13.83 IA4.SSVl
wRI TE 13 .84 )A3.SSY .RI
WRlTEI1.85)
READ 16 ,16) NS
IFIN5)18.17.25

17 CALL LlNKIINF03)
19 CALL EXIT

END
/ / DUP
_ STORE WS UA CRLF3

SLIC3 - CALCULATES EIGENVALUES AND VECTORS FOR SLICES OF RESPONSE
SURFACE

CRS3 - CALCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS
PRS3 - PLOTS RESPONSE SURFACE CONTOURS

THIS PROGRAM PLOTS CONTOURS OF THE RESPONSE SURFACE FOR GIVEN
POWER TRANSFORMA lIONS I ENTERED ON THE CONSOLE TYPEWR I TER I ON GIVEN
PLANES PARALLEL TO THE AXES OF THE FACTOR SPACE. DEFINED BV XI!l=KI
IKI ENTERED ON THE CONSOLE TYPEWRITERI. FOR EACH PLOT. 3 PLANES ARE
uSED. CORRESPONOING TO THE 3 FACTOR AxES.

SRS3

Ll NKS CALLED

/ / JOB
/ / DUP
-DELETE
/ / FOR
-NAME SRS3
_ EX TENDED PREC I SI ON
-ONE wORD INTEGERS
_ IOCS I CARD .TYPEWR ITER. KEYBOARD)
C
C
C
C
C
C
C
C
C
C
C
C
C
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SUBROUTINES CALLED

MAKEUP OF DATA DECK

STATION PLOTTER PEN EXACTLY 1.4 INCHES FROM THE RIGHT EDGE OF NARROW
PAPER

MATV - INVERTS MATRICES
CAN3 - DIAGONALIZES MATRICES
JACOB - CALCULATES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES

C
C
C
C
C
C
C
C
C
C I.TITLE CARD FIRST - 112A61
C 2.CONTROL CARD - IlX,212,F5.3}
C 12 - NUMBER OF TREATMENT COMBINATIONS
C 12 - NUMBER OF OBSERVAT ION SET S
C FS.3 - CONSTANT ADDED TO DEPENDENT VARIABLE. Y
C 3.TREATMENT COMBINATIONS IN TRIPLETS - 116FS.31
C 4.DATA - SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION
C ONE SET PER CARD - 14F6.31
C S.98 OR 99 IN COLS. 19-80 INDICATES END OF DATA
C 6.REPEAT 1. TO S. AS REOUIRED
C
C
C
C

COMMON V(80 ).x (20,3) .Bl 12) .A4(4) .SSVl,N. IREP,T ITL( 12) f 10,043(41 ,N4.
IN5,YSI61,1/1/1(3.2I,V1(4)

84 FORMATI 'TYPE IN 3 FACTOR LEVELS FOR SLiCES IN UN TRANSFORMED UNITS'
11

83 FORMATl'TYPE IN 3 VALUES OF POWER TRANSFORMATIONS FOR INDEPENDENT
IVARIABLES.'/'THEN. ONE FOR: DEPENDENT VARIABLEI/ITYPE 0.0 FOR: LOG T
2RANSFORM. + OR - 100 FOR EXPONENTIAL TRANSFORM'I'DATA DECK MUST BE
3 REREAD TO REGAIN ORIGINAL VARIABLE VALUES WiTH THESE 3' I

82 FORMATI16FS.31
81 FORMATI4F6.3.S4XoI21
BO FORMATI12A61
19 FORMATI 'INCORRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXT DA

ITA DECK')
78 FORMATIIX.ZI2.F5.31
11 FORMAT I 'TyPE 1 TO READ NEw OAT A DECK. 2 TO READ NEw F ACTOR LEVELS

IFOR SLlCES'I'3 TO READ NEW TRANSFORMATION VALUES AND FACTOR LEVELS
2' I

16 FORMA T tIll
15 FORMATIFIO.S)

WRITE I 1.111
NS"2
N4-1
READ (6.761 N6
GO TO (Z.3.11.Nb

2 READI2.BOITITL
WRI TE 11.80 I T ITL
READ 12.78 )NI. IREP .CQNST
N"Nl * I REP
READ I 2 .82 I I (X I I. J I • JQ 1. '3) .1 -I. N1)
I-a

23 1-1+1
READ (2.81) y 1. I 0
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IFIID-9818.9.9
N2-Nl+1
N3-Nl*2+I
N6-Nl*3+1
Yl II-n I 11+CDNST
YIN21-Yl121+CONST
YIN3l-YlI31+CONST
YIN61-Yl(4)+CONST
GO TO 23
Nl-I-l
IFCN1-N217.1.7
WRlTEll.791
WR ITEll. 83 I
READI6.75IA3
DO 10 J a l,3
I F I A3 I J 1111.12 .11

1200 13 I-l.Nl
13 X( I ,J I-ALOG(X( !.J) I

GO TO 16
11 IFIABSIA3IJ)I-lDD.ll0.14.10
1400 15 t-I.N}
IS XCI.J)-EXPIA3CJI*XCI,JI/IOO.1
16 A3lJl-l.O
10 CONT INUE

IFIA3141117.18.17
1800 19 I-I.N
19 YI II 'ALOG I YIII I

GO TO 20
171FIABSIA31411-100.13.21.3
21 DO 22 I-I,N
22 YIII-EXPCA3131.YIII/100.1
20 A3(4)-1.0

3 WRlTEll.841
REAOI6.75) (VVII 1,11.1-1,3)
004 1-1.3
JF1VVlll,lll5,6,6
NN1--1
GO TO 4
NN1-l
VVlll.11-VVll!.11 ••A3(!)*NNl
CALL L1NKISLlC3'
END

II DUP
.STORE WS UA SRS3


