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INrRODUCTION

These are extended versions of the programs previously reported in
Technical Report No. 87 and 173 which are superseded by this report.

Response surface methodology involves the study of the effect of
various cOOIbinations of 8 given nUDlber of factors on a response. Hill and
Hunter (1966) give a good review of the available literature. As originally
introduced by Box and Wilson (1951), the procedure was intended for use 1n
determining the optiml.lD response and not the form of the surface. The
linear model provides only a limited amount of information about the shape of
the surface in the region of the factor space under consideration. Power
transformations were first introduced for the independent variables by Box
and Tidwell (1962) and then for the dependent variables by Box and Cox (1964).
These studies opened up the possibility of considering, in more detail, the
surface as a whole.

Likelihood inference techniques (see Barnard et al. 1962) are applied
here to the problem, when the transformations are considered as non_linear
parameters in the modeL The theory of these techniques is explained more
fully in a paper by Lindsey, Alderdice and Pienaar (1970) which uses the
appended programs.

THE PROGRAM

These programs were developed for a 16K core IBM 1130 single-disk
computer using F(IlTRAN 1130 (a subset of FORTRAN IV). A large number of links
were found to be necessary, so that only a small segment of the program is
actually in core at any given time. The programs will execute under Version II,
Level 9 of the Monitor system. An on-line IBM 1627 plotter is used for the
graphical output on 12" paper.

If the dimensions are reduced to allow only twenty points in the
factor space and four observed responses at each of these points, the program
should compile and execute with an 8K core IBM 1130 computer.

Logical unit numbers of the principal peripheral devices have been
assigned to integer variables (Q for card input - 8 for 2501; P for line
printer - 5 for 1403). These are defined in each mainline program and
subroutines. Other logical unit nlDbers are 1 for the typewriter, 6 for the
keyboard and 7 for the plotter.

B0X2 is the mainline program for analysis of the two-factor response
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surface. All of the plotting links are on option by use of data switches.
The mode 1 used is:

A complete analysis of the given data is done using the above non-linear model
as well as the corresponding linear model:

y • bo + b1Xl + b2X2 + b:,Xt:a + b"x2
2 + htixlxa

After this complete analysis, various other values of the parameters
may be tried, using the mainline program CRLFZ, to determine their relative
likelihoods and a ccmplete analysis done on these, if desired.

The analysis of variance tables indicate whether or Dot various
effects are plausible. However, they do not indicate whether the corresponding
parameters can be eliminated, since orthogonal polynaaials are used. A
multiple regression program with elimination of variables may be used to
determine whether a regression model with fewer turns is plausible. If so,
the mainline program PRRE2 and PRRE3 may be used to plot the response surface
with sane b l parameters eliminated.

A program, CML, is available for the two-factor model, which
prints out a grid of points on the likelihood surface of al' a 2 for a given
fixed value of c. The point with the largest relative likelihood should give
a good set of initial estimates for B0X2.

B"X3 is the corresponding mainline program for the calculations in a
three-factor surface. The non_linear model is:

yO • bo + bl xl'l + baxa,a + b3 X3,3 + b..Xl a'l + ~xaa,a + be X3 a,3 +

b7Xla1Xa,a + baxl'lx3'3 + bexa ,aX3 '3

The analysis is analogous to that in the two-factor case. Since this
is a four-dimensional model, an additional mainline program, SRS3, has been
added (to that of the two-factor analysis) which allows the experimenter to
choose slices through the surface on various planes for contour plotting. The
analyses using BOXJ and CRLF3 automatically choose slices through the centre
of the surface parallel to the axes of the factor space.

The following options are also available on CRLF2 and CRLF3:
(a) estimation of the response y at a given locus in the factor space;
(b) calculation of canonical coordinates from the corresponding set of factor

coordinates;
(c) calculation of factor coordinates from the corresponding set of canonical

coordinates j and
(d) abUity to investigate other contour levels and factor limits for the plot

if imaginary points are found in the supporting calculations. In the
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latter case B0X2 and B0X3 will not plot surface contours in which
imaginary points have been found. Instead they will print out a message
indicating the presence of an imaginary point, and proceed to the next
contour. The operator then may examine the same data under CRLF2 or
CRLF3 and explore the surface or surfaces where imaginary points occurred.
With data switch 6 on, the operator has the option of trying other contour
levels or factor limits for plotting.

Details of the function of each link, of the arrangement of data and
control c8t'ds, and of the options are given in the listings on the COlmlent
cards preceding each mainline program. Output should be self-explanatory.
All pages of output for the analysis of the linear model have only the title
at the top, while all pages for the non-linear model have the power parameters
listed as well. In the output of 40 loci for response contours plotted, the
first, eleventh, twenty-first and thirty-first rows define loci on the
principal axes of the surface.

Since an iterative technique is used in the calculation of the
maximum likelihood estimates of the power parameters, there can be no assurance
of convergence with a given number of iterations. Ten iterations have been
sufficient in some cases but forty or more may be required. With large numbers
of options available, and the large number of possible results fraD data, no
guarantee can be given that all of the errors have been removed from the
program .

A number of errors have been corrected in this version. Couments
and suggestions would be appreciated.

HINTS FOR USERS

1. Only by plotting the maximized relative likelihood graphs can one determine
if the true maximum likelihood estimates of the power parameters have been
reached, and not a local maximum.

2. If the absolute value of the estimate of a power parameter becomes larger
than sb or eight, this might indicate that an exponential transformation
should be used. More probably, however, the iteration procedure will have
diverged. In this case, better initial estimates are required. Alter_
natively, the user can try iterating on some of the parameters only, using
the option in the first column of the control card. In some cases, neither
the exponential transformation nor the other initial estimates of the power
parameters have provided a means of finding maximum likelihood estimates of
the power parameters. In practice, this has been found to occur where the
effect of one of the independent variables on the response is very small.
In such instances a "minimum variance estimate" of the power parameters has
been employed, as long 8S the non-linear case gives a superior fit to the
data, in comparison with the linear case. The latter estimates often may
be obtaIned by examination of the maximized relative likelihood graphs,
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and a progressive search for sets of power parameters which reduce the
variance.

3. If the response surface is saddle-shaped and the centre is remote from. the
experimental factor space, the factor limits for plotting the response must
be enlarged to encompass the centre point.

4. In those cases in which an imaginary point is found when plotting the
response surface, a graph of the associated contour will not be obtained.
To obtain contours without imaginary points, the factor limits may be
altered as follows. Either the first or second factor limit should be
changed as shown below:

Eigenvalues

- + + -

Imaginary point on a contour
belOW' the centre

Imaginary point on a contour
above the centre

Change first limit Change second limit

Change second limit Change first lim~t

If the power transformation of the factor limit to be changed is
positive, the limit should be expanded; if negative, it should be contracted.
The change required may be so drastic that a reasonable plot cannot be
produced by the plotter, but the points calculated on the contours will be
available on the printout.

RESTRICTICllS

(a) The program, because of core size restrictions, is limited to a
maximum of ninety_nine points in the factor space with a maximum of thirteen
observed responses at each of these points for B0X2 and ten responses for B0X3.
These responses are treated as within cell replicates in the analysis of
variance.

(b) Without the use of any data switch options, execution time is less
than twenty minutes. The options, especially options 8 and 9, increase the
time drastically.
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LINKS CAllED

SUBROUTINES CALLED

NEGATIVE VALUES OF X AND Y + CONST ARE NOT ALLOWED

TO TRY OlitER RFSPONSE EQUATIONS WITH SOHE 8IJI-O, USE PRREl

80)(2 - C4LCULAT(S Hl ESTIMATES AND POINTS FOR THE MLR GRAPHS
PMll(2 - PLOTS HlR GRAPHS OF THE POWER TRANSFORMATIONS
CPARl - CALCULATES POINTS FOR THE MLR GRAPHS OF BIJI l"l THE

NON-LINEArl. CASE
PP~R2 - PLOTS ~'LR GRl\PHS OF lItG BIJI COEFFICIENTS
!NF02 - PERFORMS A"iALYSIS UF VARIANCE
CU::F2 - CALCUl.HES AND PLOTS PUINTS FOR MLR GRAPHS OF THE 8lJ I

COEFFICIE"'TS
EIGNl - PERFORMS CANONICAL ANAlVSIS
CENT2 - CALCULATES POINTS FOR THE MLR GRAPHS OF THE CE"lTRE

COORDINATES
PCNTl - PLOTS Mlll; GRAPHS OF THE COOROINATES OF THE REsoONSE
CRS2 - CA.LCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS
PR$l - PLOTS RESPONSE SURFACE CONTOURS

TO TRY nTHER V4LUES OF THE POWER TRANSFORMATIONS THAN THE i'lL
ESTIMATES, USE CRlF2.

80)(20000
80)(20001
60)(20002
80)(20003
80X20004
60)(20005
80)(20006
80X200('1
80)(2000e

THIS PROGRAI'l ANUYZES THE DATA FROM RESPONSE SURFA(F EXPERIMENTS BO)(20009
WHE"i TWO FACTORS ARE MEASUREO. UPTIONS ALLOW CALCULATION OF MAXIMUM 80)(20010
LIKeliHOOD ESfl/l(ATES OF POWER TRANSFORMATIONS OF BOTH INDEPENDENT AND 80)(20011
DEPENDENT VAR(4BUS, AND THE PLOTT IN::> OF THEIR MAXIMJlED RelATIVE 801(20012
LIKELIHOOD GRAPHS. AS A IolEASURE OF THE PRECISION OF THE ESTIHATES. 80)(20013
THE DATA IS THEN SUBJECTED TO ANALYSIS OF VARIANCE, USING ORTHOGONAL 60X20014
POLYNOMIALS, AND CANONICAL ANALYSIS, AND SPECIFIED CONTOURS 80)(20015
OF THE DEPENDENT VARIABLE ARE PLOTTED, OOTH WITHOUT AND WITH BOl(20016
TQ.ANSrORHA Tt ON. BU)(20017

801(20018
OPTIONS AllOW THE CALCUlUION OF MAXIHUM RELATIVE LIKELIHOOD 80lCZ0019

G'UPH5 FOR THE BIJI COEFFICIENTS IN THE NON-LINEAR CASE, AND FOR THE 80.1:20020
)(111 COOKOINUeS OF THE CENTRE. BO)(20021

80)(20022
UP TO 99 POINTS IN THE FACTOR SPACE lTREATHENT COIolBfNUtDNSI ARE 80)(20023

ALLOWED, WITH UP TO 13 OBSERVATIONS AT EACH POINT fOBSEQ.VATION SETS). 60)(20024
80)(20025
80)(20026
80)(20u27
BO)(20028
8U)(20029
80)(20030
80x200~1

80x20032
80x20033
80x20034
80)(20035
80)(20036
80)(20037
80)(2003tl
801(10039
80X20C40
80X2004}
80)(10042
801(20043
801(10044
801(20045

CENTRE 801(20046
80X10047
801(20048
60)(20049
BOX20050

/I JOB
If FOR
-LIST ALL
-:-tAME BOX2
-(XTElI,iOED PRECISION
-ONE WOkO INTEGERS
-IOC.SI1403 PRPHERI
-IOCSI2'501 READER I
C
C
C
C
C
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OPTIONS

MUEUP OF Dt. fA, OECK

CMLE2 - CALCULATES ML AND RML ESTIMATES
MATV1 - INVERTS MATRICES
OR TH2 - CALCULA TE S OR THOGONAL POL YNOM I AL S FOR ANOVA
'AN2 - OIAGONALI lES MATRICES
JACOB - Co\LCULATES EIGENVI\LUES 4NO VECTORS OF DIAGONAL ~ATRICES

SWI T(.H 10 UP - PLOT RESPONSE SURFACE CONTOURS
SWITCH 9 UP - PLOT MAXI~UM LIKELIHOOD RATIOS
SWI TCH B UP - PLOT MAXIMUM LIKeliHOOD RATiOS
SWI TCH 1 UP - PLOT MAXIMUM LIKELIHOOD RATIOS

conROINATES
SWI TCH 6 UP - [NTER AL TERNA TE CONTOUR

WHEN PLOTT J NG CONTOURS

80X20051
80X20052
80X20053
80X20054
80X20055
80X20056
80X20057
80X20058
AUX200S9
00X20060

OF POWER TRANSFORMATIOHSBox20061
OF tHJ) COEFFICIENTS 80X20062
OF THE CE"fTRE 80X20063

8011:20064
lEVELS IF IMAGINARY POINT FOUN080X20065

80X20066
80X20061
80X20068
80X20069

i.TlTLE C,UO FIRST - fl2Abi 80X20010
2.CONTROl CARD - 111.212.4F5.3.213,F5.3.131 80x20071

11 - OPTIOPi - 0 - POWER TRANS. FOR IND. AND OEP. VAR U8lES 80X20012
1 - POWER TRANS. FOR IND. VARIABLES ONLY BUXZOOn
2 - POWER TRANS. FOR OEP. VARIABLE ONLY 80X20074

12 - NUM8ER OF TREATHENT COil4RINATIONS 80X20015
12 - NUMBER OF OBSERVATION SETS 80X20016
F5.3 - CONSTANT ADDED TO DEPENDENT VARIABLE. Y 8DX20017
3F5.) - INITUL ESTIMATES OF PARAMETERS - Al,A2,C Box20018

0.0 YIELDS NATURAL LOG TRANSFORMATION 80X20019
C +l00. YIELDS POSITIVE EXPONENTIAL TRANSFORMATION 80X20080
C -,100. YIELDS NEGoHlVE EXPONENTIAL TRANSFORMATION 80X20081
C 13 - MAXIMUM NUM8ER OF ITERATIONS ALLOwED FOR ML ESTIMATE BOX20082
C THE FOLLOWING R.EQUIRED O~LY WITH OPTION 9 BOX200tl3
C 13 - MAl( I MUM NUMBER OF 'TERH IONS AllOWED FOR PO IHTS OF LIKELIHOODBOX200&4
C GRAPH 80X20085
C F5.3 - HALF SITE OF INTERVAL TO BE PLOTTED AROUND MUIMUM - 80X200e6
C - SUGGEST 2.5 80X20061

13 - ~UMBER OF POINTS TO BE PLOTTED lMAX- 15) - SUGGEST 51 80X20088
,. TREATMENT COMBINATIONS IN PAIRS - l16F5.31 BOX20089
It.DATA - SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION eOX20090

ONE SET PER CARD - It3F6.31 BOX20091
5.99 IN eOLS. 19-80 INorCATES END Of DATA" ANOTHER OECK TO FOLLOW 80x20092

98 IN COLS. 19-1\0 (NOICATES END OF JOB - CALL EXIT AFTER THIS DECK BOX20093
6.IF OPTION 10 IS USED, CO~TROL CARD - 112F6.21 8UX20094

10F6.2 - 10 CONTOUR LEVELS IN UNITS OF THE DEPENDENT VARlA8LE BOX20095
2F6.2 - 2 FACTOR LIMITS FOR PLOTTING IN UNITS OF THE INDEPENDENT 80X20096

VAR IABLE S Box20097
l.R(PEAT 1. TO 6. AS RECUIRED BOX20098

Box20099
STATION PlOrreR PEN EXACTLY 1.4 INCHES FROM THE RIGHT EDGE OF NARROWBOX20100

PAPER 80X20101
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80X20102
80X20103

INTEGER p.Q 80X2010"
COMMOf'i Y1100.13) ,XII00 ,21 ,8f1) ,Attn) ,SSY.N, IREP, T I H(12), 10, A3{ 31 ,80X20105

IN" ,NS, AN4, NNNthD ,R (11),31, AId 31 80X20106
Rij FORMATl5CHOZERO Y OBSERVATION - PROCEEDING TO NEXT nATA DECK/III 80X20101
81 FORMATt50HOZE~O X OASERVArION - PROCEEDING TO NEXT OATA DECK///I 80x20108
Bb FORMATl'OCONSTANT ADDEO Y + 'FI).3/'OINITlAl ESTIII4HES'/I1X'U'180X20109

lJX'A2'13X'C'I3El5.111 80X20110
AI) FORMATI' If'iCORRECT NUMBER OF OASERVATION SETS - SKIPPING TO NEItT D80X20111

lAU DECK'IIII 80X20112
1\4 FORMA.TCl6F5.31 80120113
83 FORMA.TIIl,212,4F5.3,213,F5.3,131 BOX20114
BZ FORHATI'l'12A61 80X20115
IH FOR:HATI13F(h),121 80X20116
130 FORHATt12Abl 80120117
19 FORMAT t 5E 15.5.t b) 80X2011 B
78 FaRHAT I' OMAXI MUM LI KELI HOOO EST lI'ilAT ES' /I1X' Al' 13X I A2' 13X "C I I"X I S5080K20119

I'10X'ITER AllOWEO"/4E15.1,21811 90K20120
11 fORHAT('O'bX'Al'13K" 1\2' 1]X'C ' 14X'SSO' 13K'R"9X' ITER") 90X2C121

P-5 80X20122
u-s 80120123
V2-0.0 80X20124
J3-B 80x20125

5 REAOIO.BC)TlTl 80x20126
WRITEtP.82)TlTl 80X20127
READ 10, 1t3) N5 ,~1, I REP ,CONS T, AA,NI0 ,Nil t AN4 ,Nit 80X2012e
IFt~"-1512",2",25 80X20129

25 11I4-15 BOl20130
2" WRITEfP.8&ICOf'iST,AA. 8DX20131

N5-H5+1 80120132
REAOla,841 « Xl 1 .J) ,J-l ,2) ,1-1,NII 80X20133
1-0 80x20134

22 1-1+1 80x20135
~EAOIQ,81ItYII,JI,J.1,13},IO 80X2013&
IFIID-98)9.23,23 80X20137

9 OU 39 J"'l,lREP 80X2013A
39 Y(l,JI"'Y(I,JI+CONST 80X20139

GO TO 22 80X20140
23 N2-1-1 80X201'o1

IF(Nl-f'i2J2,4,2 80x201"2
2 WRITEIP,B51 80X20143

4" IF (10-98)45,6,45 80X201"4
45 CAll DATSWl10,J101 80)(20145

GO TO (46,5) ,JI0 80X20I4&
46 REAOIQ,8118 80X20l'o1

GU TU 5 80X20l'o8
& CAll EXI T 80X20149
4 N-NI-tREP 80X20150

0040 Izl,Nl 80X20151
00 41 J-I,2 80X20152
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I F I XIf, J I )42 ,42, It!
41 CONTINUE

DO 1,0 J-l,IREP
IFIYll ,J} 11,3,1,3,40

1,0 CUNTINUE
GO TO 1,1

42 WRITE(P,81}
GO TO 44

43 WRIT£IP,881
GU TO 1,4

47 DU 16 J-l,Z
IFtAAIJ) 126,11,Z6

11 OtJ 18 l-l,N1
18 XII ,JI-AlOGlx(I ,JII

GO TO 29
Z6 lFUBSlUlJII-100.0116,Z7,lb
Z7 00 ZB I -I ,N 1
28 xtl,J)-E)(PlAAIJI.Xfl,JIIlOO.)
Z9 AAIJI-l.O
16 CO"lTlNUE

I F I AA 131119, ZO .19
2000 ZI 1-1,NI

DO 21 J a l,IItEP
ZI Y(I,JlaUOGtYfI,JII

GO TU 33
19IFfA8S1AA13II-IOO.lll,30,31
\0 DO 32 t-l,Nl

DO 32 J a l,JR[P
32 YII,JI"EXPIAAI31.YII,JI/lOD.1
33 AA13I-I.O
31 0-0.0

DO IS 1-1,Nl
UO 15 J-I, IREP

150-0+AlOGIYII,J)1
DO 1 J·1.3

1 AI,(JI-AAIJI
NNNNaNI0
CALL CMLEZll,,ITER,V2,J31
wltl Tt:.l p. 78)A4, SSV ,I TER ,NNNN
00 3 J.I, 3

3 A31 J 1-11\41 J 1
CAll QATSWI9,J91
GO TO 113.12),J9

12 CAll OATSW{ij,J8)
GO TO 134,351,J8

34 CAll LINK lCPAR21
)5 N4-Z

CAll 1I NK II NF021
13 SSnassy

AN5-N4- 1
00 I J a l,3

80X20153
BOXZOI';4
80X20155
80)(20156
80X20lH
60)(20158
80X20159
80)(20160
tiOX20161
80X20162
80)(20163
80)(20164
80)(20165
80)(20166
BOX20167
80)(20168
80X20169
80X20110
80X20111
60X201 n
80x20173
130)(20174
80)(20175
60X20176
60X20117
80X20178
80X20179
60X20180
BOX20ltii
80X20182
80X201B3
BOX20184
80X20185
80X20186
80X20181
BOX20186
80X20189
80)(20190
80x20191
60)(20192
80X20193
60X20194
80)(20195
80)(20196
80X20197
Box2019A
80X20199
80x20200
80)(20201
80X20202
BOX20203
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GO TO 110,lo,lll,J
10 GO TO IH,14,1),N5
11 CO TO 114,l,141,N5
14 WRITEIP,l1l

X4-A3IJI-AN4
A-Z.0·IA3IJI-X41
00 8 JJ-l,3

a AlrIJJt-A3IJJI
D0381-l,N4
00 36 K-l,3
I F lABS (Alrl K) 1-5.0136,36,31

31 A4IKI-A)(KI
36 CONTINUE

Alrl J} -'_A/ANS"'X.lr-AI AN~
NNNNaNll
CAll CMlE2IJ,ITER,V2,J3)
R II, J IaN-Aloe (SSYl/SSY 1/2.0
Rll,JI-exPtRII,JII
WMI TE (P, 79)Alr,SSY,RII,JI, I TER

38 CUNTINUE
1 CONTINUE

CAll 1I PolK l PHlR.2)
ENU

II OUP
-O(lETE ~0)(2

• STORE wS UA BOX2

80)(20204
80)(20205
60)(20206
60)(20207
60)(20208
60)(202C9
60)(202l0
60)(20211
60)(20212
60)(20213
80)(20214
8UX20215
60)(20216
80)(20211
60)(20218
80)(20219
80)(20220
80)(20221
80)(20222
80)(20223
80)(20224
80)(20225
80)(20226
80)(20227
80)(20228
80)(20229
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OPTIONS

SUBROUTINES CALLED

NEGAfiVE VALUES OF X AND Y + CONST ARE NOT ALLOWED

THIS PROGRAM IS OESIGPiEO FOR COMPLETE CONSOLE CONTROL.

CRLF2000
CRLF2001
CRLF2002
CRLF1003
CRLF 1004
CRLF1005
CRLFZ006
CRLFlOC7
CRLF20Q8
CRLF Z009
CRLF 1010
CRUZOll
CRLFZOl1

THI S PROGRAH ANALYZES D>\TA IN THE SAME MANNER AS 801(2, BUT ONLY CRLFZ013
FIIR TEST V4.lUES OF THE POWER TRANSFORMATIONS WHICH ARE ENTERED ON THE CRLF2014
CONSOLE TYPEWRITER. THE RElATIVE L[KEllHOOD OF THEse TEST VALUES, AS CRLFZ015
COMPARED WI TH THE MAXIMU'" UKEUHOOD ESTIMATES, IS CALCULATED. CRLFZ016
VARiOUS TEST VALUES M4Y BE ENTERED, AND THE COMPLETE ANALYSIS CONE ON CRLFZOl1
A~Y LIKElY VALUES SELECTED FROM THESE. SEE BOXZ FOR DETAILS OF THE CRLF2018
ANAl YSI S. CRLF2019

CRLF20Z0
PREDICTED VALUES OF THE RESPONSE VARIABLE MAY BY CALCULATED FOR CRLFZ021

ANY SPECIFIED FACTOR VALUES. THE CANONiCAL vARIABLES !'lAY 8E CALCUlATEDCRlF2022
FROM GIVEN FACTOR VALUES AND VICE VERSA. FORMATIF15.5) CRLF1013

CRLF10Zt,
CRLF1015
CRLFZQ16
CRlF1011
CRLF10Z8

CRLFl - CALCULATes RElATIvE UKHfHOODS OF VARIOUS TEST VALUES OF CRLF10Z9
TRANSFORMS CRLF1030

INF02 - PERFORMS ANALYSIS OF vARIANC:::: CRLF1031
COEFl - CALCULUES AND PLOTS POINTS FOR MLR GRAPHS OF THE BIJ) CRLF2032

COEFFICIENTS CRLF20H
EIGN2 - PERFORMS CANONICAL ANALYSIS CRLF103t,
CENTl - CALCULATES POINTS FOR THE MLR GRAPHS OF THE CENTRE CRLF2035

COORDINATES CRLF1036
PCNTZ - PLOTS MLR GRAPHS OF THE COORDINhTES OF THE RESPONSE CENTRE CRLF1037
CRSl - CALCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS CRLF1038
PRS2 - PLOfS REliPONSE SURFACE CONTOURS CRLF1039

CRLF1040
CRLF2041
CRLF2M2
CRLF1043
CRLF1044
CRLF1045
CRLF 2046
CRLF2047
CRLF1048
CRLF10t,9

II JOB
1/ FOR
-LIST All
-NA~E CRLF 1
·EXTENDEO P~ECISION

-ONE WURD INTEGERS
-IOCSIKEYBOARDI
·IOCSITYPEWRITERI
-IOCS11403 P~I""TERI

.10(SI1501 REIDER)
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
CLINKS CAllED
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C MATV1 - INVERTS MATRICES
C DRTHl - CALCULATES ORTHOGONAL POLYNOMIALS FOR ANOVA
C CANl - DIAGONALllES MATRICES
C JACOB - CALCULATES EIGENVUUeS AND VECTORS OF DIAGONAL MATRICES
C
C
C
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OF 81J) COEFFICiENTS
OF THE CENTRE

MAKEUP OF DA TA DECK

CRlF20S0
CRlF2051
CRlF2052
CRlF20~3

lEVElS IF (MAGINUV POINT FOUNOCRlF2054
CRLF2055
CRLF205b
CRLF2051
CRLF20~8

CRLF 2059
CRLF20bO
CRLF20bl
CRLF20bl
CRlF20b3
CRlF20b4
CRlF 20b5
CRlF20b6
CRLF20b1
CRlF20b8
CRlF20bQ

STAlION PLOTTER PEN EXACTLY 1.4 INCHES FROM THE RIGHT EDGE OF NARROWCRlF2010
PAPER CRlF201l

CRlF2012
INTEGER p,a CRlF2013
DIMENSION EVAf1I,EVEI1,11.1112),X3f21,XSf21,X4111 CRLF2074
(,OMMON YII00.13I. X1100,2 I ,B 111 ,A413) ,SSYl ,N, IREP, TITLC 121,10, A313ICRlF2015

I,N4,NS,xl (bl, SSX 11, 11, SSXY Ib I ,YYi( lOO 1 CRlF201b
COMMOIII Y2(100,131 CRlF2()11
EQUIVALENCE llC3tll,x4(11) CRlF2018

99 FURMAT{' TYPE IN Xl fiND X2 IN UNTRANSFORMED UNITS' I CRLF2019
98 FORMATI'Ox V4RIABLES CALCULATED FROf14 CANONICAL VARIABLES') CRlF2080
91 FORMAT{'TYPE IN llANO l2'1 CRLF208I
qb FORfI4AT{ 'TYPE IN EIGEliVAlUES AND -VECTORS BY ROWS AS IN PRINTOUT'I CRlF2087
95 FORMATC3ElS.51 CRlF2063
94 FORMATC'OPREDICTED VALUE OF Y FO"- GIVEN Xl AND x2'/'O'1X'Y'13X'Xl'CRlF1084

l13X',(l 'I CRlF2085
93 FORMAT{'OVALUES OF BCJI COEFFICIENTS'/bEl5.5) CRlF108b
92 FORMAT('OTEST VALUES OF POWER TRAIIISFORMATIONS'/'O'bX'Al'13X'A2'13xCRlF2081

l'C'/3EtS.51 CRlF1088
91 FORMATI'TYPE 1111 VALUES OF Xl AND X2 ' 1 CRLF10B9
90 FORMAT C121 CRLF 2090
89 FORMAT{'TYPE IN HUMBeR, OF VALUES OF Y TO BE PREDICTED 12 FORMAT'}CRlF2091
88 FORMAT{'OCONSTANT ADDED Y + 'F1.31 CRLF20qz
81 FORfI4ATl'lNCORRECT NUMBER OF 08SERVATION SETS - SKlpolNG TO NEXT DACRlF2093

ITA DECK'I CRlF2094
86 FORMAT{16F5.31 CRlF2095
85 FORHAl('IF RELATIVE LIKeLIHOOD IS SATISFACTORY, PRESS EOF'/ 'IF NOCRlF2096

IT, TYPE 1 TO TRY NEW TEST VALUES, -1 TO READ MORE DillA OR CAll EXICRlF2091
2T'I CRLF2098

B4 FORMAT{'OTEST VAlUES OF powER TRANSFORMATIQNS'/'Q'6X'A1'13X'A2'13XCRlF2099
I'C'14X I SSO I 13x'R'/5E15.51 CRlF2100

SWI TCti 10 UP - PLOT RESPUNSE SURFACE CONTOURS
SWI TCH 8 UP - PLOT MAXJMU"l LIKEliHOOD RATiOS
SWITCH 1 UP - PLOT MAXIMUM lIKElIHOOO IUTlOS

COORDfNflTF.S
SWITCH b UP - ENTER AlTERNATE CONTOUR

WHEN PLOTTING CONTOURS

1. TI TlE CARoD FIRST - 112A61
2.CONTRDL CARD - ILX,212.F5.3J

12 - NUMBER OF TREATMENT COMIHNATIONS
12 - NUMBER OF OBSERVAT I ON SUS
FS.3 - CONSTANT ADDEO TO DEPENDENT VARIABLE, Y

3.TREATMENT COMBINATIONS IN PAIRS - 116F5.31
.,.OATA - SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION

ONE SET PER CUD - 113F6.31
5.98 OR 99 IN COlS. 19-80 INDICATES END OF DATA
6.REPEAT 1. TO 5. AS REQUIRED
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83 fURMAT l'OMAX I MUM II KEL I HOOD EST I 'UTES '//7X' AI' 13X' A?' 13X 'C' 14X' SSDCRLF21Cl
l'/4El5.5) CRLF2102

82 FORMATI'l'12h61 CRLF2103
61 fORMATlnF6.3,I2) CRLF2104
AO FORMATf12A6) CRLF2105
19 FORMAT{ 'TYPE IN TWO MAXIMUM LIKEliHOOD ESTIMATES OF POWER TRANSFORCRLF21Q6

IMATIONS FOR INDEPENDENT VARIA8lES'/'THEN, ONE ML ESTIMATE FOR DEPECRLF2107
2"lDENT VARIABLE" CRLF21CB

18 FORMATllX,212,F5.3) CRLF210q
77 FORMATI'TYPE 1 TO READ NEW OATA OECK, EOF TO READ NEW TEST VALUES CRLF2110

ION SAM[ DATA, -I TO CALL EXIT" CRLF2111
16 FORMhTII3I CRlF2112
75 FORMATIFl5.51 CRlF2113
74 FORHAT1'TYPE IN TWO TEST VALUES OF POwER TRANSFORMATIONS FOR lNOEPCRLF2114

lENOENT VARIA8lES'/'THEN, ONE FOR DEPENDENT VARIA.BlE'/'TYPE 0.0 FORCRlF2115
2 LOG TRANSFORM, + OR - 10(\ FOR EXPONENTIAL TRANSFQRIol'/'DATA DECK HCRlF2116
lUST BE REREAD TO REGAIN ORIGINAL VARIABLE VALUES WITH THESE 3') CRLF2111

73 FORMATI'RElATlVE LIKELIHOOD IS'F8.51 CRLFZllB
72 FUNHATl'SwlTCH 10 UP TO PLOT RESPONSE CONTOURS'/'SwTTCH B UP TO PCRLF2119

ILOT MlR GRAPHS OF BIJI COEFFICIENTS'/'SwITCH 1 UP TO PLOT "'LR GRACRLF21Z0
2PHS DF THE COORDINATES OF THE RESPONSE CENTRE'/'SwITCH 6 UP TO ENTCRLF2121
JE;~ N[W CONTflUR LEVELS OR rACTOR LIMITS IF IMAGINARY POINTS ARE FOUCRlF2122
4NO'1 CRlF2123

71 FURMATI' PRESS EOF TO CONTINUE, -1 TO CALCULATE CANI1N1CAL vARlA8LECRLF2124
IS FRO'" X"S.'/' OR 1 TO CHCULATE X"S FROM CANONIC.6l VARIABLES') CRlf21Z5

70 FURMATI 'TYPE IN NUMRER OF SOLUTIONS FORMAT 12') CRlF2126
69 FORHAT{'TYP.E IN COORDINATES OF CENTRE, XIS, X2S, ANn YS IN UNTRANSCRlF2121

IFORMED UNITS" CRLf2128
67 FORMATI 'OCANONICAl VARIABLES CAlCULATED FROM x VAR(A8LES'1 CRlF21Z9
66 FORMATl'Q'9X'Y EST'llX'XI'13X'X2'13X'll'13X'ZZ') CRlFZl10
65 FORMATI5FIS.31 CRLF2131

P:5 CRlF2132
"':0:8 CRLF2133
wRITEII.121 CRLf2134

18 WRITEfl,17) CRlF2135
READI6.76IN5 CRlF2136
N6:l CRLF2137
N4:1 CRlF2138
1F(NSH9,l,2 CRlF2139

2 REAOIQ.80ITlTl CRlF2140
WRITEll.80ITITl CRLF2141
READIQ,78)Nl,IREP.CONST CRlF2142
N-NI-IRfP CRlF2143
READ IQ, 661 (I XI I, J I ,J:l ,21,1:1 ,NIl CRlF2144
1:0 CRlF214'5

10 1:0:1+1 CRLF2I46
REAOIQ,811IY(I,JI,J=I,131,11) CRlF2141
IFIIO-9BI21,11,11 CRlF2148

21 1)0 61 J=I,IREP CRlF2149
61 YII,JI-YII.J)+CONST CRlF2150

GO TO 10 CRlF2I51



11 Nl"l-l
IFINl-f112122,l,22

22 WRITEll,d11
GO TO 18

1 fill-Nil REP
0-0.0
OU 21 l-l,NI
DO 27 J-l,IREP

?1 O-o+AlOGIYIl ,J) I
IFlN5120,25,21"l

20 WiUTEII,191
Rt:.A016,751A3

3600_EXPIO .. U3t31-1.I/FlOATtNI}
DO 41 1-1,N1
00 "1 J-l, IREP

41 '(211 ,JI-I Y1I, JI ..A3t31-1.I/A313 )/00
d 55Y2-0.0

DO 24 K-1,"!1
DO 24 J-1,1REP

'J4 5SY2-SSY2+Y2IK,Jl-Y2IK,J)
00 26 1-1,"11
'('(1111-0.0
00 2b J-1,IA.EP

26 YVlIII_'('(1111+Y21I,JI/IREP
OU 3 1-1,b
B III-fl.O
00 3 J-I,b

3 Ssxt I, J} -0.0
x1111-I.O
DU 4 l<-l,Nl
DO 5 J·2,3
XIIJ I-XII< ,J-l} "BI J-11

5 xII J+21-XII J} -XII JI
X1Ibl-XII21-Xl131
00 4 1"1,6
6111-BIII+YY1 11<1_X1 {II
DO 4 J-1,b

4 SSXII,JI-SSXII,JI+XIIII-XIIJI
DO 9 I-l,b

9 SSXYIII-Blfl
CAll MATV1lSSX,6,B,l,OETI
IFIN6114,13,14

13 SSY-SSY2
00 15 I-l,b

15 SSY-SSY-BIII·SSXYIII .. IA.EP
GO TO 12

14 SSYl-SSY2
DO 6 1-1,6

6 SSYl-SSYl-BIII.SSXYtll-IA.EP
0011-1,3

1 A4111-A.311)

CRlF2152
CRlF2153
CRlF2154
CRlF2155
CA.lF2156
CRlF2157
CRlF2158
CRlF2159
CRlF2ltO
CA.lF21t>1
CA.LF 2162
CRlF216)
CRlF2164
CA.lF2165
CA.lF2166
CA.lF2167
CRlF2168
CA.lF21b9
CRLF2110
CRlF211l
CRLF2112
CA.lF2113
CRlF2114
CRLF2115
CA.lF2116
CRlF2111
CA.LF2118
CRlF2119
CRlF2180
CRlF2161
CRlF2162
CRlF2183
CA.lF2184
CRLF2165
CRlF21A6
CRlF21E7
CA.LF218e
CRLFl169
CKlFl190
CRlF2191
CRlF2192
CRLF2193
Cq,LF1IQ"
CRlF2195
CRLF2196
CRlF2197
CA.LF219a
CRlF2199
CRlF2200
CRlF2201
CRlF220Z
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25 wRITEI1,7't1
READt6,7SIA3
N6-0
0028 J-1,::
IFIA31J113Z,23 132

2.3 00 29 I-IINl
20:'1 XII,JI-AlOGllt((IJIl

GO TO 33
12IFIA8StA3(JII-IOO.128 134 128
34 aD 35 t-llNI
'5 It 11 I J I-E XP I A31 J ) -X II ,J I /l 00. I
33 A3IJI-l.0
Z8 CONTINue

r,.. I A313 I ) 30,31 13('\
31 ou 16 l-l,NI

UO 16 J-I,JREP
YIIIJI -UOCIYII ,JII

16 Y211 I JI-YII,J)-ExPtD/FlOATtNII
GO TO 17

10IF(A8SIA31311-100.)]b I 38 1)b
38 00-0.0

DO 40 1-1,:'-41
00 40 J-l, I REP

4000-00+YII,JI/N
oo-e XP (-A3 tll-OO/100. 1
DO 39 l-l,Nl
DO ]9 J-l,IREP
Y( IIJI-EXP(A3(31-Y(1 ,JI/lOO.1

31J YZII I JI-YII I JI.OO-A3(3)/100.
H A3131-1.0

GO TU 8
lZ Rl-Jlj-AlOC{SSYl/SSYI/Z.O

RI-EltP(Rll
WRITE(11891
REAO(b,91JIJlj7
IFIN7143,43,44

44 WRITE(P,82ITITL
WR I TE I P ,921A3
DO 45 r-l,b

45 BIII-P,{I)-A3(31-0D
B111-8 t 11+1.0
WR I TE IP ,93116 {II ,I-1,bl
WR I TE IP ,0:'141
DO 42 J-I,N7
WRITEll,911
REAoI6,7SIXXI I XX2
XXI-XXI ..A3tll
XX2-XX2"A3(21
z-e III +8 (21- XXl+813 ) -XX2+8(4) -XXi-xx 1+815 I -XXZ-XXZ+A I b I_XX l-XX2
Z-Z--ll.0/A3tlll
XU-XXI" (I.O/A311) I

CRLF2203
CRlFZ204
CRlF2Z05
CRlF220b
CRlFZ207
CRlF2Z08
CRlF22C9
CRLF2Z10
CRlF2Z11
CRLFZ212
CRLF2213
CRlF2214
CRLF2Z1S
CRlF221b
CRLF2217
C'llF2218
CRlF2219
CRlF2220
CRlF22Z1
CM.lF2222
CRlF2223
CRlFZZZ4
CRlFZZ25
CRlF22Zb
CRlF2227
CRlF2228
CRlF2229
CRlF2Z30
CRlF2231
CRlF2232
CRlF2233
CRlF2234
CRlF2235
CRlF223b
CRlF2237
CRlF2238
CRlF2Z39
CRlF 2240
CRlF2241
CRlF2242
CRlF2243
CRlFZ244
CRlF2Z45
CRlF221t6
CRlF221t7
CRLF2248
CRlF221t9
CRlF2Z50
CRlF2251
CRLF2Z'52
CRlF2253
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XX2-XXZ" I 1. 0/A3 (2))
42 WRITEIP,95Il,ICXI,XX2
43 WRITEll,lll

READt6,76IN8
IF IN8147,46,47

47 WRITEIP,82JTITl
WRITEIP,92JA3
IFIN8156,46,57

56 wRITEIP,671
GO TO 58

57 WRITEIP,981
'58 WRITEIP,661

WRITEll,701
READI6,90IN7
wRITEll,69)
REAOI6,75IXS,YS
lolA. I TE 11 ,96)
READ 16, 751lEVA 11), IEVE I I ,JI ,J-l ,21,1-1,2)
IFIN8159,46,6D

60 CAll M6.TV7IEVE,Z,XIo,O,OETI
59 00 53 It sl ,N7

IFIN8148,46,49
49 WRITEll,971

R[ADI6,75IZl
00 50 Isl.2
0111-0.0
0050 J a l,2

50 Xlllla:X3ttl+ZlIJI-EVEII,J)
UO 54 I s l,Z

54 0111-(X3111+XS( I ) ..A311) '''1l.0/A3( III
GO TO 52

48 WRITEll,991
READI6.751lC3
DO 55 I s l,2
Zll J I sO.O
DO 55 J 2 1,2

';5 lllll"'ZZIII+ (Xli JI"A3IJI-XS IJI "A3tJ II-EVE( f ,J I
52 Z=Vs

DO 51 1=1,2
51 Z"'Z+ZZIII"2-F.VA((1
53 WRITEIP.65)Z,X3,Zl
46 WItITE(l,73IRl

WRITE(P.82JTlTl
WRI TE(P,88)CONST
WRI TE {P,831A4,SSYL
WR I TE {P, 84} A3, SSV ,Rl
WRITEll,851
READt6,76lN5
IFIN5118,17,Z';

17 CAll lfNKIINF021
19 CAll EXI T

CRlF2254
CRlFZ255
CRlF2256
CRlFZ257
CRlF2258
CRlF2259
CRlF226D
CRlF2261
CRlF2262
(RlF 2263
CRlF2264
CRlF2265
CRlF2266
CRlF2267
CRlF2268
CRlFZ269
CRlF2270
CRlF2271
CRlF2272
CRlF2213
CRlF221'1
CRlF2275
CRlF2276
CRlF2277
CRlF2278
CRlF2279
CRlF2280
CRlF2281
CRlF2Z82
CRlF2283
CRlF2284
CRlF2285
CRLF2286
CRLF22b7
CRLF2288
CRlF2289
CRlF2290
CRlF2291
CRlF2292
CRlF2293
CRlF2294
CRlF2295
CRlF2296
CRlF2297
CRlfZ298
CRLF2299
CRLF2300
CRlF2301
CRLF2302
CRLF2303
CRLF23L4



END
/I DUP
·OElETE CRtF!
·STORE wS UA (RtF2
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CRlF2305
CRlF230b
CRlF2307
CRlFZ308
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PRRE2000
PRREZOOI
PRRE 200Z
PRRE Z003
PRRE Z004
PRRE 2005
PRRE 200b
PRRE2001
PRRE ZOOB
PRREZ009
PRRE2010
PRRE2011
PRRE201Z
PRRE2013
PRREZ014
PRRE2015
PRRE2016
PRREZ011
PRRE2018
PRREZ019
PRRE 2020
PRRE 2021
PRRE2022
PRRE2023
PRRE2024
PRRE20Z5
PRRE2026
PRRE2021
PRRE20Z8
PRRE 2029
PRRE Z030

FOUNOPRRE2031
PRRE203Z
PRRE20~3

PRRE2G34
PRRE2035
PRRE203b
PRREZC31
PRRE2038
PRRE Z039
PRRE2040
PRREZ041
PRREZ04Z
PRRE2043
PRREZ044
PRREZ045
PRRE 2046

NARROWPRRE Z041
PRRE2048
PRRE 2049

NEGATIVE VflLUES OF X AND Y + CONST ARE NOT ALLOWED

SUBROUT 1NE S CALLED

OPTIONS

MAKEUP OF DATA nECK

MATVl - INVERTS MATRICES
CAN2 - DIAGONALIZES MATRICES
JACOB - CALCUlATFS EIGENVALUES AND VECTORS OF DIAGONAL MATRICES

THI S PROGIUM PLOTS THE RESPONSE SURFACE FOR A REDUCED EQUAT ION,
WITH SOME 81J) COEFFICIENTS LERO, FROM THE DATA OF 80X'. THE NEW
COEFFICIENTS TO BE SUPPLIED MAY 8E CALCULATED USING A Jo4UlTIPLE
REGRESSION PROGRAM SUCH AS MREGI.

SWITCH 6 UP - ENTER ALTERNATE CONTOUR LEVELS IF IMAGINl\R,Y POINT
WHEN PLOTT I NG CONTOURS

I.TITLE CARD FIRST - 112AbJ
2.CONTROl CARD - llX,ZI2,F5.)1

IZ - NUMBER OF TREATMENT COMBINAT IONS
12 - NUMBER OF OBSERVATION SETS
F5.3 - CONSTANT ADDEO TO DEPENDENT VARIABLE, Y

3.TREATMENT COM81NATrONS IN PAIRS - 116F5.)J
4.DATA - SETS OF OBSERVATrONS FOR EACH TREATMENT COMBINATION

ONE SET PER CARD - I13F6.3J
5.98 OR 99 IN COlS. 19-80 INDICATES END OF DATA
6.REPEAT 1. TO 5. AS REQUI REO

STATION PLOTTER PEN EXACTLY 1.4 INCHES FROM THE RIGHT EaGE OF
PAPER

If JUB
II FOR.
·"lA/IlE PRRE2
·L J ST ALL
·eXTtNOED PRECISION
.LlNE WORD INTEGERS
·IOCStKEY8UAq,D)
-IOCS{TVPEWRITER)
·IOCS(140) PRINTER)
·IUCSt2501 READER)
L
C
C
C
C
C
C
C
C LINKS CALLED
C
C CRS2 - CALCULHES POINTS FOR THE RESPONSE SURFACE CONTOURS

PRS2 - PLOTS ~ESPONSE SURFACE CONTOURS
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INTEGEI\ p,e PRREZOSO
01 HENSION AlAIo1111 J ,AlAMZI2', PREPI12, 1), PREPZ( Z, 21 PRREZOSI
COMMO~ VIIOO, 131 ,X( 100,21 ,VI71, A4131 ,SSY ,NS,NREPS, T rru 111,10, A313PRREZOSZ

II ,N4, I, YSI21 ,VI IZ,21,AlAMOl2 ,Z', PREPI2, 2, 2) ,COEI bI,YOEVIIOO) ,8A( l,PRRE20S3
Zll,lI21,XCIIOO,ZI,NNNI3I PRRE2054

EOUI VALENCE I ALAMO 11,11, AlAMI (III, I AlAMOll, 1 J, AlAMZI III PRRE2055
EQUIVALENCE IPREPIII ,I) ,PREP(l,I,II), IPREP211, II,PREP( I, 1,211 PRRE205b

9~ FORMATI'INCClRRECT NUHBER OF ORSERVATION SETS - SKIPPING TO NEXT QAPRRE2051
1 TA DECK'I PRRE20S8

98 FOkHAT('TVPe I TO READ "'EW UATA DECK, EOF TO READ NEW TEST VALUES PRRE2059
ION SAME DATA, -I TO CALL EXll'1 PRREZObO

97 FORMA T(13Fb. 3, lZ J PRRE20bl
9b FORMATI'TYPE IN 2 VAlUES OF POWER TRANSFORMATIONS FOR INDEPENDENT PRRE20bl

IVARlAALES,'/'THEN, ONE FOR DEPENOE~T VARIAAlE'/'TYPF 0.0 FOR LOG TPRRE20b3
2RANSFORH, + OR - 100 FOR EXPO",ENTIAL TRANSFORM'/'OATA DECK MUST BEPRRE20b4
3 REReAD TO REGAIN ORIGINllL VARlA8lE VALUES WITH THEse 3') PRRE20b5

95 FORMATIFJlj."q PRRE206b
94 fORMAT(SlHT'tPE IN b 8(JI COEFFICIENTS - E13.6 - +O.OOOOOOE 00) PRRE20b7
93 FORMATI'OVAlUES OF BIJ) COEHICIENTS'/bEl5.S) PRRE20b8
92 FURMA TII bF 5.31 PRRE 20b9
n FORMATIIX,ZI2,F5.31 PRREZ070
90 FURMA T112Ab) PRREZOll
89 FORHATIIHO,8X,'EIGEN VAlUES',10X,'EIGEN VECTORS AS ROWS'tI,1 PRREZ012
88 FORMATI'O'llEll.4,''''YS'3XI'IN ORIGINAL UNITS'/I PRRE2C73
81 FORMUflHO.4(Ell.4,'IEX'II'S'2XI' IN ORIGINAL UNITS'I PRREZ074
ab FORMATI14,7Ellj.bl PRRE201S
65 FORMAfllHO,lX,'lA6lE OF RESIDUALS'! PRRE2Q76
84 FURMAT 1131 PRRE 2077
83 fORHAl(El3.bl PRRE2016
82 FORHAT{'I'12Abl PRRE2019
81 fURMAfIIHO,SX,3HV -,EI5.b.3H" t212H +,El5.b,ZH Z,tl,3H SQ)tI,1 PRRE2080
~O FClkMATIIHO,9JC t 'V EST',IOX,'V OBS',llX,'DEVN',15X,''i''lUES OF 1',18XPRREZOBI

l,'FACTOR LEVElS'/I PRRE2082
19 FORMAl( 'OPOWER. TRANSFORMATIONS OF INDEPENDENT Vl\RIAAlES - Al "'F6.PRRE2083

14' A2 ""F8.4/'OPOWER TRANSFORMATJUN OF DEPENDENT VARIA8lE - C -'FPRRE2084
26.41 PRRE2085

78 FORMAT I S2HO CANONICAL REGRESSION Il ARE CANONICAL VARIABlESI,/JPRRE208b
17 FORMATI29HC CENTRE OF RESPONSE SURFACE tI,1 PRRE2087

pIES PRREZ088
lJ-tj PRRE2069
N4-3 PRRE2090
ll-I PRRE2091

9 WRITE 11 ,981 PRRE2092
READ (6,84) N5 PRRE2093
IFIN5141,I,2 PRRE2094

41 CAll EXH PRRE2095
2 REAOIQ,901 11 Tl PRRE209b

READIO,911NI,NREPS,CONST PRRE2091
NS-NI-NREPS PRRE2098
llEAOIQ,92 J II XII,JI, J-l ,21,1"'1 ,Nil PRRE2099
1"0 PRRE2100
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10 I-I +1
REAOtQ,971IYII,J} ,J-l ,13) ,10
IFIIO-98121,ll,ll

71 UO bl J"'l,NREP$
61 Yll.JI"'Ylf,J)+CON$T

l,,0 TO 10
11 NZ"'l-l

IFINl-N2140),l,43
4) WRfTEll,991

l,,0 TO q
1 Nl"'NS/NREPS

WRlTElP,821T1lL
WRITECl.90ITITl
WRI TE II ,9401
READe 6,8311 v III, (-l,bl
WRITEll,9bl
REAOlb,95IA3
WRI TEIP,791A,3
WR I TE IP ,9311 YII),t "'I ,bl
00 42 J-l,2
IFIA31J115,12,5

IZ 0013 l"'I,Nl
13 XII,JI"AlOGIXII,JII

GO TO 140
5 IFIABSIAJlJII-100.142,15.42

15 00 19 1"'1 ,~I

19 Xll,JI"EXPIA3IJ).XII,J)1l00.J
14 A31 J 1"1.0
42 CONTINUE

IFIA313IIZ0,ZCi,20
25 DO Zb l""l,Nl

00 2b J""l,NREPS
2b YII,JI-AlOGIYII,JII

GO TO Z7
ZO IF IABSIA)13) 1-100.128,38,Z8
3800 39 I-I,NI

DO 39 J"I,NREPS
39 YII,JI"eXPIA3nl-Y(I,JI/I00.1
27 A3131"'1.0
28 DO 405 l-l,NI

00 405 J"'I,2
45 XCtl,J)"XII,J)"A3IJI

TEHP"'Ylbl
Ylbl "'Y(51
YISI""TEMP
00 29 J"I,b

Z9 CO[IJI-'/IJI
NFAK-Z
KP-NFAK+Z
00 3Z I"I,NFAI(
0032 J"l,1

PRRE2101
PRREZHZ
PRREZI03
PR,REZI04
PRREZI05
PRREZIOb
PRREZI07
PRRE2108
PRREZI09
PRRE2110
PRRE2111
PRRE2112
PRRE2113
PRRE2114
PRRE2115
PRRE211b
PRRE2117
PRRE2118
PRREZ119
PRRE21Z0
PRRE2121
PRRE2122
PRRE2l23
PRRE21240
PRRE21Z5
PRRE21Z6
PRRE2127
PRREZIZ8
PRREZIZ9
PRRE2130
PRRE2131
PRRE2132
PRREZ133
PRRE2134
PRRE2135
PRRE213b
PRRE2137
PRRE2138
PRRE2139
PRRE2140
PRREZ141
PRREZ1402
PRRE2143
PRRE21404
PRRE2145
PRRE2l4ob
PRRE2147
PRRE211t8
PRREZ1409
PRRE2150
PRRE2151



L
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IF II-Jl31.JO,H PRRE2152
3D PREPII,J,lll'-VIKPI PRRE2153

GO TU 3Z PRREZ151t
31 PREPll,J,lU-VIKPI_O.5 PRRE2155

PREP{J,I,lU aPREPC I,J,lLJ PRREZI56
3Z KP-KP+l PRRE2157

00 H I-I,NFAK PRREZ158
l3 V(f J--Vlr+ll-O .. 500 PRRE2159

00 H r-l,"'FAK PRREZ160
00 H J-l,NrAK PRREZI61

H BA(J,JlaPREPfI,J,lll PRREZlb2
WRITElP,77l PRRE21b3
CAll !'4ATV716A,NFAK,V,l,DH) PRREZ164
YS llll '-COE II I PRRE2165
DO It4 I-I,NFAK PRREZ166

41t YSfLLJ-YSllLJ+0.5-V(II_COE((+11 PRRE2167
11--1 PRRE2168
(2-2 PRREZ169
UO 40 I-liZ PRRE2110

40 N"l"'ll I-VII I "''''S lVll I I PRRE2111
V3-A6S1VIIII--II./A31111_NNNIII PRRE2172
V4'-ABSlVIZll--CI./A31ZII_;>4NNIZI PRREZl73
N~NC31-YSllll/lBS(YSlllll PRREZllit
YSl a ABSt YS lllll-_ I 1./A31311_NNNI31 PRREZ175
kkl TEID,8711V( II, r, I a 1 ,NFAKI,V3, 11,V4, 12 PRRE2176
WkITEID,d8IYSllLJ,YSI PRRE2177
wRITElP I 891 PRRE2118
CAll CANZIPREPI ,.AlAi'll ,NFAIO PRREZ179
WRITEIP,781 PRREZ180
WRI TE IP,ell YSflll, {AlAMOI J ,lU ,J,Ja I ,NFAK I PRREZ181
WRITEfP,851 PRREZ182
WRITclP,BOI PRRE2183
on Id J'-I ,NI PRRE21B4
VPREUaO.O PRREZI85
00 16 1'-1 ,NFAK PRREZIB6
Z{IlalJ.O PRREZIB7
00 16 l-l,NFAK PRRE2188

16 ZfllaZlll+{XCfJ,ll-Vllll_PREPII,l,lLJ PRREZ189
DO 17 llal,NFAK PRRE21QO

17 YPREO=VPQ.ED+fZlllI __ ZI_AlAMOlll,lll PRRE2191
VPREDa YPREO+ VS III I PRRE ZI92
MMI-YPRED/ABSIVPREDI PRREZ193
YPREO'-MMI_AB S (YPREOI -- fI .01 A31311 PRRE2194
YDEV{JI-O.O PRREZ195
0051 t-l,NIol.EPS PRREZIQ6

51 VDEVlJI-VO[;VIJI+YIJ,II/NREPS PRREZl'H
YDEVI-VDEVIJJ-VPREO PRREZ198

18 "'RITE (P,86IJ,VPREO.VDEVIJI ,VOEVI,IZI I I, I-I,NFAKI, (Xl J, III, 11"'I,NFAPRREZl99
lK 1 PRRE2200

DU 46 1tl.Z PRRE220l
46 Vlll,lll-V(1l PRREZZ02



DO 3 1-1,4
] VIII-eDEn)

VI5)-COEl61
V(6) -CDE (5)
CAll lINKICRS2)
END

II DUP
-nHE TE PRRE2
• STORE WS UA PRRE2
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PRRE2203
PRRE2204
PRRE2205
PRRE2206
PRRE2207
PRRE2208
PRRE2209
PRRE2210
PRRE2211
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II J(Je PMlR201l0
II FOR PHlR2001
-LIST ALL PMlR20C2
-NA"'!:: PMlR2 PMlR2003
-eXTENDED PRECISION PMlR2D04
-(mE WORD INTEGERS PMlR2005
-IOCS(PlOTJERI PMlA.200b

COMMON YIIOO, 111, XI 100,2) ,IH7), u 131 ,SSY,N, IREP, T ITll12 J, IO,A3131 ,PMLR20c/7
lN4 ,N5, A.N4, NNNN ,0 ,A. I 1';,31 PMlA.20C'8

18 fQRMATll2Abi PMLR2009
77 FORMATl'VAlUE OF C MAXIHUM AT C .. 'F8.41 PMlR2010
7b FORHATIF3.ll PHlR2011
75 fORMAT I 'VALUE OF A'II' MAXIMUM AT A'll' ·'F8.ltl PMlR2012
14 FQRMAfIFb.) PMlR2013
73 FORMAT I 'MAXIMUM LIKELIHOOD RATIO'I PMlR2014

A S"N4-1 PMlR2015
00 4 J"l,) PMlR201b
GO TU 18,8,9),J PHlR2017

8 GO TO IlQ,lO,41,N5 PMLR2018
9 GO TO IlO,4,IO),N5 PMlR2019

10 XI ..A3IJI PMlR20Z0
X4 .. AlIJI-AN4 PMlR20Z1
A"Z.O-AN4 PMlR2022
61"A/20. PHlA.2023
C."X4-A/50. PMlR2024
CJ"A/IO. PMlR2025
E=IO.II\ PHlR202b
F -X4-A I PHlRZ021
G"X4+Q PHlR2028
H"X4+A_l.) PHlA.2029
W"X4-AlI5. PMlR20)O
Z-X4-Q PMlR2031
CAll SCAlEIE,lo.n,X4,0.OI PMlR2032
CAll EGR.ID10,X4,O.O,Bl,201 PMLR2033
CAll EGRIDtl,X4,O.D,O.D5,201 PMlR2034
DO 2 lal,Ll PHlR2035
XI-G-O 11 D. 0+ 0- FL OAT II -2) PMlR 2D3b
XO"G+O-FLOAftl-21 PMlR2037
CAll ECHAR I XI,-0.02 ,0.1 ,D.l ,0.0 I PMlR2038

2 WRITEI7,14IXO PMlR2039
0031-I,Ll PMlR204D
Xla-D.l+O.I_FlOATfII PMlR2041
CAll ECHARIF,Xl,O.l,O.l,O.OI PMlR2042

3 WRITEI7,7bIXl PMLR2043
CAll eCHAR IG ,-0.04,0.1 ,0.1 ,0.01 PMlR2044
GO TO 15,5,bl,J PMlR2045

5 WRITE17,75IJ,J,A)IJI PHlR204b
GO TO 1 PMlR2047

b WRITE17,l1l13IJI PMlR2048
7 (.AlL ECHAR(W,l).1,0.I,O.I,1.57091 PMlR2049
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WRI TE 11, 131
CAll ECHARtl,O.O,O.I,O.I,I.5109)
WRITEI7,781T1TL
(.ALL EPLOTI-2.X4t,O.OI
DU I I-I.N4t
A4t I J) -1.A/AN5+XIo-A/AN5
IFIR( I ,JI-l.Oll,} ,11

11 RII,JI-I.O
1 (.ALL EPLOTtO,At,(JI,RII,J)1

(.ALL EPLOT II ,H,O.OI
4 CUNTlNU[

CALL OUSWI8,J8)
GO TO 112,131, J8

13 Nt,-2
(.All L1NK(lNF021

12 (.All L1NKICPAR2)
END

II OUP
*lJHETE PMLR2
* STORE wS UA PMLR2

PMLR2050
PMLR2051
PMLR2052
PMLR2053
PMLR2054t
PMLRZ055
PMLR205b
PMLRZO'i1
PfllLR20'i8
P"LRZO'i9
PMLRZObO
PMLR20bl
PMLRZ06Z
PMlR20b)
PMLRZ064t
PMLR20()'i
PMLR20b6
PMLR20l:7
PMlR2068
PMlR20b9
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1/ JOB (PAR-2000
II FOR (PARlOOl
-U STAll (PARlOOl
_NANE (PARl (PARl003
-C:XlENOEO PRECISION (PARl004
-uNE WORO PHEGER5 (PARZOCS
-IOC5(1403 PRINTeRI CPAR2006

INTEGER P,D CPARZ007
(UMMO'" YlleO,131 ,XI 100,ZI ,8171,A41 1I,SSY,N, IREP, T ITl I 12I,ID,A)( 31 ,(PARZ008

IN4 ,NS, AN4 , NfIlNN ,0 ,A. I 35 ,51 ,BBt 5 I, RRt 521 (PARZ009
ao FORMATI'l'12A61 CPARZOIO
79 FQRHATllOEll.)tl6J CPARZOll
18 FORMATI'OPOINTS PLOTTED FOR Ml'l GRAPH OF BI'Il'III/'i15X'8('ll')'ZXCPARZOlZ

115x' Al'lOX'A,Z' lOX'C '9X' S5D'8x'R'7x' ITER' I CPARZ013
P a 5 CPAR2014
Qat! CPA,RZ015
NI-N/IREP CPARZ016
00141-1,3 CPARZ017

14 A411'-A3111 CPARZ018
VZ-O.C' CPARZ019
J3:o:8 CPARZOZO
OaO.O CPAR20Z1
0011 lal,Nl CPAR20ZZ
DO 11 Jal,INEP (PARZOZ3

11 O-O+ALOG I YI I, J) ) CPARZ024
OO:o:EXPIO/FLOATlNI) CPARZO?5
CAll CMLE214,IHR,VZ,J31 CPARZOZ6
SSa5SY CPARZOZ7
DO 5 lal,5 (PARZOZ8

5 tsB lll-e III CPARZOZ9
IFIN4-)518,8,9 CPARZ030

a AN5"~4-1 CPARZO)l
GO TO 10 CPARl03?

9 N4-35 (PAR20)3
AN5-34 CPARZ034

10 00 1 J3-1,5 CPAR203S
lFlBBlJ3112,2,3 CPARZ036

2 X4-Z.0-BBIJ31 CPAR2037
GO TO 13 CPAR 2038

3 X4 a O.O CPARZ039
13 A-Z.O-ABSIHBIJ311 CPAR2040

WRITC1P,60ITITl CPARZ041
WRITEIP,lBlJ3,ll,I:o:1,51 CPARZ042
DO 4 '-1,) CPARZ04)

4 A411I a A31() CPARZ044
00 1 KK a l,N4 CPAR2045
D0151 a l,3 CPARZ046
IFIA3SIA4111'-'i.OIl5,15,16 (PAR2041

16 A4111-A3111 CPAR20108
15 CONTINUE CPAR20109



- 31 -

VZ·IKK-ll· ... /ANS·X4
CAll CMLElI4,JTER,Vl,J31
It I KK, nl.N-6.LOG I SS/SSY 111.0
ItIKK,JJI-e.cPIRIKK,J)1 I
DU 6 J-l,5

6 IlIJI-A4{31-00"(A413J-1.0}-BIJI
WKI nIP, 791181 JI, J-1 ,5) ,AI, ,SSY,RIKK,J)), ITER

1 CONTl~UE

UU 11 r·I,}
11 Aoftlll-A31I1

vz-o.o
JJ-8
CAll CMLElI4,ITER,V2,J))
00 7 J-l,5

1 tHJI.A4IJI-OO.. (Alt13I-I.O)-P.(JI
CAll 1I "IK I PPA~ll
EoO

II DUP
-OElE TE CPARl
-STORE WS UA CPU2

CP ... Rl050
CPARZ051
CPAR1052
CPARZ05)
CPAR1054
CPARlOSS
(PAR2056
CPARlOS1
(PAR20S8
(PAR1059
CPAR1060
CPAR10bi
CPAR20bl
CPA.R2063
CPAR1061t
CPAR1065
CPAR20b6
CPAR10b7
CPAR106S
CPAR10b9
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II JOB PPAR2000
/I FOR PPAR2001
-LIST All PPARZ002
·P>4AME PPAR2 PPAR2003
·EXTENDED PRECISION PPARZ004
·UNE WORO INTEGERS PPARZ005
• I UC S I PLOTTER I PPAR200b

CUMMON Y(100 r 131 ,x (l00 ,21, tiB 171, A4131, 55'/' , N, IREP, T lTU 121,10, A31 31PPARZ007
I,N4,N'5,I\N4,NNNN,D,RI35,51 PPAR2008

7tl FORMAT (lZA61 PPARZ009
77 FORMATl'MAXIMUM lIKEUHOOO RATIOll PPARZOIO
76 FORMAT(F3.11 PPAR2011
75 FUIl:MAT('IJAlUE OF 81'11'1 - MlE OF B(lll'l ·'ElO.31 PPARZOIZ
74 FUIl:MATtEIO.31 PPAR2013

IFIN4-3518,8,'1 PPAR2014
8 AP>4'5=N4-1 PPAR2015

GO TO 10 PPAR2016
9 f'.l4"'35 PPAR2017

AN'5=34 PPARZ018
10 00 4 J3"1,5 PPAR2019

IFI6BlJ3115,5,6 PPARZ020
5 X4"'Z.0.6BIJ31 PPAR2021

UO TO 7 PPAR20Z2
X4"'0.0 PPARZ023
A=Z.0-A.BStFHllJ311 PPAR1024
t'>1::AI20. PPAR2025
C"X4-A/50. PPAR20Z6
0=A/I0. PPAR2027
1:=10./A PPARZ028
F:X4-fH PPAR20Z9
G"X4+0 PPARZ030
H"'X4+A*I.3 PPARZ031
W::X4-A/15. PPAR203Z
Z"X4-Q PPAR2033
CAll SCAlEIE,}().O,X4,O.01 PPAR2034
CAll EGRIDIO,X4,O.O,t'I,ZOI PPARZ035
CAll EGRIDll,X4.0.0,O.05.201 PPARZ036
DO Z r"l.11 PPARZ037
Xl"'G+O*FlOATIT-31+D/2.5 PPAR2038
XO"'G+O*FlOAT I 1-21 PPARZ039
CAll ECHAR(Xl,-v.02,C.l,O.1,O.OI PPAR2040

2 wRITEI1,74IXO PPAR2041
0031=1,11 PPAR2042
xl .. -O.l+0.1*FlOATlll PPAR2043
CAll ECHARlF,Xl,O.I,O.l,O.OI PPAR2044

3 WRITEI7,761Xl PPARZ045
CAll ECHARIG,-O.04,O.1,O.l,O.OI PPAR2046
WRITEI7,751J3,J3,BBlJ31 PPAR2C47
CAll ECHAR{W,I).1,O.1,O.I,I.57091 PPAR2048
WKITEI7,771 PPARZ049
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CALL ECHARIZ.Q.O.O.l,O.1,1.57091
WR I TE C7.181 rr TL
CALL EPLOTI-2,X4,0.01
DO 1 KKzl,Nio
V2- t KI(-11-A/"I\I5+ X4
IF (R IKK .J) I-I.OH ti til

11 R(KK,JlI-l.O
1 CALL EPLOTCO,V2,R(KK,J311

CALL EPlOTtl,H,O.OI
4 CUNT!fIllJE

N4 a Z
CALL LlNKII~F021

END
II nup
-OELE TE PPAR2
- STOKE WS UA PPAR2

PPAR2050
PPAR2051
PPAR2052
PPAR2053
PPAR2054
PPAR2055
PPAR205b
PPAR20S1
PPAR2058
PPAR20S9
PPAR20bO
PPAR20bl
PPAR20b2
PPAR20b3
PPlR206t,
PPAR20b5
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II JOB INF0200C
II FOR INF02001
·L1ST ALL INF02002
·:iAME INF02 INF02003
-i:xTENDEo P~ECISION INF02004
-UNE WURD INTEGERS INFOZ005
·IUCSI14C13 P~PHERI INFOZ006

INTEGE~ P,Q INFo20Gl
COMMON VIIOO,13I, X1100 ,ZI,B Ill, A4131 ,SSV,N, I~EP, T ITL 1121, lo,A]! 3), INFOZOD8

IN4,K, SSX2! 1, 71, XXI1J ,VV2! lOa I, 45! 31, SSXVl11 ,X4(2) ,VV,XII1I,SSX1l1, INf02D09
211, SS (51 ,VVlI131, SSVlI131 ,SSV5151 INF02DIO

100 fURMATI' PURr ERRO~ 'fI4.4,14,FI2.Z1 INF02011
99 fORMAT{' ~EGRESSION 'F14.4,I4,2FlZ.Z,E16.61 INF02D12
'/b FORMATI' X2 QUAD. 'F14.4,14,2F12.2,E16.6) INf02013
CJ7 FORMAT{' Xl - X2 'F14.4,14,2Fl1.2,E16.6) INF02014
96 FuRMAT!' LACK OF FIT'Fl4.4,I4,2F12.2,E16.61 INF02015
95 FORMATIIX2F7.3,15F1.21 INF02016
q4 FORMAT!' RESlnUAl 'F14.4t14, Fl2.2) INF02011
93 FORMATI' TOTAL 'F14.4,J41 INF02018
92 FURfolAT!'ORHATtVE LIKEliHOOD OF NO TRANSFORMATtON v:.. loll ESTIMATESINFOZOl9

1 z·U4.5) (NF02020
'H FORMATI' TRANSFORM 'FI4.4,14,ZF1Z.Z,Elb.6) INF02021
90 FORMATI'O-" V"RIA~lES FITTEO'1I52X16HOBSERVATION SETS/4X2HXI5XZHXINF02022

122X13I3XI2.2X)13H MEAN VAR.) INF020l3
R9 FORMATI' STANnARD DevIATIONS WITHIN OBSERVATION SETlj'1l5X13F1.21 INF02024
~e FORMATI' VAq,IANCES WITHIN OBSERVATION SETS'/15X13F1.Z1 INF02025
87 FORMATI' MEI\NS WITHIN OBSERVATION SETS'/15X13F1.21 INFOZ026
86 FORMATI'OVARIII.IIICE-COVARIANCE MhTRIX') INF02D21
~5 FORMAT I' OPOWER TRANSFORMA TI DNS OF INDEPENDENT VAR JABL ES - Al a I F8. INF02D2B

14' A2 :'F6.4/'OPQWER TRANSFORMATION OF DEPENDENT VARIABLE - C a'FINF02029
28.41 INF02030

~4 FOR",ATI'OBIJI CUEFFICIENTS'I'O'6EI5.61 INF02D31
B3 FORMAT{'OINFORMATION MA.TRIX FOR PARAMETERS OF UNTRANSFORHEO OATA'IINF02032
82 FORMAT{ 'OINFORMATION MATRIX FOR PARAMETERS OF TRANSFORMED DATA') INF02D33
81 fDRMATl'OANAlVSIS OF VARIANCE TABLE - TRANSFORMED DIHA'I'O SOURCINF02034

lE'IIX'SS'6X'D.F.'5X'MSS'7x'APPROX. F'6X'MlR'1 INFOZ035
60 FORMATI' l'12A6} INF02036
7? FORMAT!' 'SEI5.6) INF02037
78 FORMAT{'OANAlYSIS OF VARIANCE TABLE - UNTRANSFORHED DATA'/'O SOUINF02038

IRCE 'IIX' SS '6X·O.F. t 5X' MSS 'llX' F'9X' MlR' I INF02039
77 FORMAT!' TREATMENTS 'F14.4,14,2F12.2,E16.61 INF02040
76 FORMATI' LINEAR 'F14.4,I4,2F12.2,El6.bl INF02041
15 FORMAT{' Xl LINEAR 'F14.4t14,2FlZ.2,E16.61 INF02042
74 FORMATf' X2 LINEAR 'F14.4,I4,2Fl2.Z,E16.6} INF02043
13 FORMAT{' QUADRATIC 'F14.4,I4,2Fl2.2,El6.61 INF02044
7Z FORMATI' XI QUAD. 'F14.4,I4,2Fl2.2,E16.61 JNF02045

paS INF02046
I.l z 8 INF02047
"H a-N/I REP INFOZ048
OzO.O INF0204Q
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DO bb l-l,Nl
DO bb J-I.IREP

bb O-O+AlOGlv{I ,JII
O-EXPIO/FlOATtNII
0057 I-I,)

51 A5111-A411)
wRI TE IP.801 TI Tl
I F IIREP-I)IIO~, 104,104

103 N2-IREP+l
DO 55 I-I,NI
DO 55 J"'~2d)

55 VII.J)-O.O
101, WRITEIP,90Itl,I-ld31

DO 51, I-I.NI
VVV-O.O
DO 8 J-I,IREP

8 VVY-VVV+V{I.JIIIREP
SVY-O.O
IFIIREP-1154.54.105

1~5 DO 9 J-I,IREP
9 SVV-sYY+( V11, J )-VYY I-I YII. J I-YVV IIFlOAT IIREP-li

54 ~RI TE(P,95IXII.1) .X(I.21. IVI I.JI ,J-l,131 ,VYY,SYV
00 1,1 l-l,IREP
VVIIII-O.O
DO 41 J-l,Nl

41 VVIIII-VYllll+VIJ,IIINI
DO 1,1, l-l,lREP
SsvlIll-O.1)
DO 44 J-l,NI

41, SSYIIII-SSYlIII+IVIJ.1 )-VYlllll-IVIJ, II-YYlIIIIIFlOUINI-11
WRI TE I P,6111YVII r I ,1-1, IREPI
WRITECP,661lSSVllil ,1-1, IREP)
UD 43 1-I,lREP

43 SSVlllIsSQRTISSYllll1
Wl{ 1 TE I P • 891 CS SVI II I , I-I , I RE P 1
00 58 lsi. 3

58 A4111 sl.O
DO 10 K-l , 2
UO-0"IA4tJl-I.01
VV-O.O
DO I I-I.NI
00 I J-I.JREP

I VV.VV+IVII.JI ..AI,tJl-I.01/N/00/A4131
UO 1,0 I-I,NI
VY2111-0.0
DO 1,0 J-I.IREP

40 VV2 CJ I-VYZIII+C VII .J} __ A4t31-1.0}/IREP/OOIA4t 31
TOTsO.O
00 3 I-I,NI
003 J-I,IREP

3 TUT-TOH II V( 1. J) ..A4 I 31-1.01/00IA4131-YV )--Z

INFOZOSO
INF02D51
INF02052
INFOZDS3
INF020S4
INF02055
INF0205b
INF020S1
INF02058
INF02059
INF020bD
JNF020bl
INF02Cb2
JNF020b3
INF020b4
I NF020b5
INF020bb
INF020b1
INF020b8
INF020b9
JNF02070
I~F02011

JNF02012
INF02073
INF02014
INF02075
INF"0201b
INF02011
(NF02018
INF02079
INF020SD
INF02DSI
INF02D82
INF020t:l3
INF02D84
INF02085
INF020ijb
INF02D81
INFOZ06S
INF020S9
INF02090
INF02091
INF02092
INF020Cil3
INFOZ091,
INF02095
INF0209b
INF02D91
INF02098
INF02099
INF02100



- 36 -

TPEAT-O.O
OU 4 1-1,N1

4 TREAT-TREAT+IYYZII)-YYI-IVYZIII-YYI
TR[AT-TRE4T-IREP
DO 7 j"l,5

7 XXIJl-O.O
00 6 I -l,N1
00 16 J"'l,Z
X1Ijl-XII,JI .. 44IJI

16 XllJ+ZI"aX1IJI_XIIJI
XI151-XII11-X1[ZI
CD b J-l,5

6 XXIJI-XXIJI+XIIJIINI
DO 39 1"1,5
SSXY 1JI-O. 0
OU 39 J-I,5

\9 SSXZII,JI-I).O
00 J7 l-l,NI
UO 21 J-l,l
X11J1-xll,Jl--A",fJI

ZI X!IJ+21-XlIJ)-xIIJI
XI151-Xll11-X}IZI
DO 31 J"'I,5
SSXYI J I-SSXY IJl +IYYZI I )-YYl-IXIIJ I-XXI J 1 I
00 31 Jl-l.5

37 SSxZ tJ ,JII-SSXZ IJ ,Jl)+ I XI (JI-XX(J) I-(Xl I Jl I-XXI Jl) I
GU TO 121,281.1(

27 GU TO Ib8.281.N4
28 WRITEtP,80ITlTL

GO TO 118,Z61,1(
18 wRI H:: IP,83l

GO TO 19
Z6 WRlTEtP,851A4

WR I TE t P , tl2 1
19 DO 30 1-1,5
10 WI(ITEIP,791ISSX211,Jl,J~1,'j1

68D0291"I,Z
Z9 X41 Il-SSX21I,I I

CALL MATV7ISSX2,5.SSXY.O,DET)
GO TO 165,33I,K

65 GU TO I 34 ,33 I ,HI,
33 WRITEIP,Rbl

00 42 1"1,5
4Z WRITEIP,791ISSX211,JI,J"'I,51
H 00 II J"I,5

B{JI-O.O
DO II 1-1.5

11 B(JI-aIJI+SSxZII,JI-SSXYIII-A4131_0D
AA-YY-A4131-0D+l.0
DO 36 J-I,5

38 AA-AA-BIJI-XXIJI

INF02H'1
INF02l02
INF02103
INFOZI04
INF02105
INFOZIOb
INF02107
INfOZll)8
INF02109
INF02110
INF02111
INF0211Z
INFOZ1l3
INFOZ1l4
INFOZII Ii
INF0211b
INF02117
INFOZ118
INF02119
INF02120
INFOZ121
INF02122
INF02123
INFOZIZ4
INFOZIZ5
INFOZ126
INFOZ127
INFOZI28
INF02129
INFOZ130
INFOZDI
INFOZ13Z
INFOll33
INF02134
INF02D5
INF02136
INFOZI37
INFOZDS
INF02139
INF02140
INF02141
INF0214Z
INF02143
INFOZ144
INF02145
INF0214b
fNF02147
}NF02148
INFOZ149
fNfOZ150
INFOZ151
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GU TO l:05,lbl,t(
35 GO TO l45,3bl ,~4

36 WRITEIP,84}AA,lBlJI,J-I,51
45 CAll ORTHZ

CAll HUY1ISSX2.5,SSXY,O,DET'
UO 46 J"I,5
61 J' "O.V
ilO 4b I "I, 5

lob BIJl"IHJ)+Ssx211.JI-SSXYfIl
551"0. °
00 17 r "1,5

175S1-S51+81IJ-SSXYlII_IREP
O[Y-TREAT-SS1
DO 12 J"I,2
DO 1Z JI-I,2

12 SSXllJ.JlI"SSX2IJ,JII
CAll MATY1ISSXl,2,SSXY,O,DETI
551=0.0
DO 14 1-1.2
DU 14 J s I,2

14 5S1-SSI+BlJl.SSX11"JI.~III-IREP

DU 13 J"I.2
DO 13 Jl=l,Z

13 SSXllJ,Jll-SS:(2(J+2,Jl+ZJ
CAll "'UV1(SSXl,2,S5XY,O,DETI
SSZ-O.O
00 15 1-1,2
DO 15 J=I.Z

15 SSZ"SSZ+RIJ+Z'.SSXlll,J).Sll+ZI-IREP
DO 31 1=1,5

31 SSlll=BII'.SIII/SSXZI',II.IREP
11-1
lZ-Z
1 j-Nl-l
IS-a
16-5
UO 47 1=1,3
IF lA4! 11-1.0148,47,48

46 J 5=15+1
41 CONTINUE

NN"N-1J-l
NNN"N-l
GU TO IZO,ZZI.K

20 S5Y3"OEY
14-1)-5
DEVM"OEVII4
GO TO 49

2Z SSY3-SSY3-0EV
SSY)""SSY3115
14-1)-15-5
DEYH-OEYII4

I~FOZI5Z

I~F02153

INFOZ154
INF02155
INFOZ156
INFOZ157
INF02158
INFOZ159
INF021bO
INFOZIH
INF02162
INFOZI63
INF02lb4
INF02165
INFOZlb6
INF02161
INFOZlb8
INFOZ169
INFOZI10
INFOZlll
INF02112
(NFOZl13
INFOZ1710
INFOZ115
INFOZI16
INFOZ 111
INFOZ178
INFOZ 179
INFOZ 180
INFOZ181
INFOZ18Z
t"'FoZ183
INFOZ184
INFOZltl!i
I NF021 fl6
INFOZ181
INFOZIB8
lNFoz189
INFOZ190
(NF02191
INF0219Z
INFOZl93
INFOZ194
INF02195
INFOZI96
INF02191
INF0219B
INFOZ199
INFOZ200
INF02Z01
INF02Z02
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4? IF (IREP-1l50,<;O,Sl
51 RES"TOT-TREAT

RESIo4=RES/NN
RR=RES+OEV
11 z NN+14
RRM=RRII1
F6 z SSY3M/RRM
GO TO 52

SO RES-OEV
RR"RE5
RESM"OEVM
RRM"'OEVM

'52 551"'''551/2.0
55ZM"5S2IZ.0
TREA"' .. TREAT /1 '3
551M·5S111b
Fl"'TREAM/RESM
FZ"'551M/RRM
FZlz55{ll/RRM
F22"55{ZI/RRM
f3:55ZM/RRM
F31"55131/RRM
F32=5S141/RP.M
F33=5St51/RRM
F7"5S7M/RR~

F4"OEVIo1/RE5M
00 61 1"'1,5

61 SSYSt 11=IRR/(RR+SS(IIII •• IFlOATINI/2.01
S53'" (RES/ (RE 5'" TREAT) I •• {flOAT (NII2.0)
554" (RR/ {RR+S511 J •• IFLUAT (N) /Z.O I
55S"(RR/IRR+SS211··IFlOAT INI 12.0 I
556" (RES/RRI •• (FlOAT INII2.0 I
558"IRR/ tRR+SS111 •• {FLOAT INI/Z.OI
GO TO t53,5bl,K

53 RRR"RR
GO TO (b'),Z51,N4

56 WRITEIP.811
RRR"'IRR/RRR 1.-IFLOAT {NI/2.0 I
GO TO 32

25 WRITEIP.18}
321F{IREP-lll0l.101.102

1'12 WRITEIP,111TREftT,13.TREAM,fl,SS3
101 WRITEIP,9915S1,16.SS1M,F1,558

WR 1 TE (P, 161 SSl, 12 ,5S1M,F2 ,SS4
WR! TEIP,15IS5111 ,11 ,SS{ll ,F21 ,SSY5111
WIU TE {P, 14 J S5121,I 1 ,SS (21 ,F22 ,SSY512.)
WRI TE {P ,131 $52, [2 ,SS2M,F3.SS5
WRI TE {P, 721 S5f31 ,ll,5S(31 ,F31,5SY5131
WRI TE IP ,9S1 SS 141 ,J 1 ,SS{4} ,F32 ,SSY514)
WR I TE tP ,911 SS lSI ,r 1 ,SS(5 1 ,FB,SSY515)
GO TO 123,241,K

INF02203
INF02204
INF02205
I NF022C6
INF02201
INF02208
INF022C9
INF022l0
INF02211
INF02212
INF02213
INF02214
INF022lS
INF0221b
INF02211
INF022lS
INF022l9
INF02220
INF02221
INF02222
INF02223
INF02224
INF0222S
INF02226
INF02221
INF02228
INF02229
INF02230
INF02231
INF02232
INF02233
INF02234
INF02235
INF02236
INF02231
INFOZ238
INF02239
INF02240
If'4F02241
INF02242
INFOZ243
INF02244
INFOZ245
INF0224b
INF02241
INF02248
INF02249
[NF022S0
INF02251
INF02252
INFOZZS3
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24 WRITEIP,91ISSY3,15,SSYJM,Fb,RRR
23 IrIIREP-1I62,h2,b'3
b2 'IlIRITE(p.9410Ev,14,OEVM

uU TO 64
63 WItITEIP,94IRR,11,RR'"

Wit I TE I P I ~b IOEV, 14 ,DEVH ,F4, SSb
IoIR I TE I P, 100 I RES ,NN ,RESH

b4 WRI T(IP,93ITOT,NNN
6000 5 J"1,3

5 A41J)"A3IJI
10 CONTI"'lUE

wRITElP,92IRRR
011 59 1-1,3

Iiq A411)-ASIII
GU TO 111,b<JI,N4

71 CAll OATSWI8.J81
GO fa 17I'),6IJ),J8

69 CAll L(NKIEIGN2)
10 CAll L(NKlCUEF21

eND
II DUP
-UElETE INF02
-STORE 'illS UA INF02

INF02254
INF02255
INF02256
INF02257
INF02258
INF02259
INF02260
INF02261
INF02262
IHF02263
INFD2264
INF02265
INF02266
INF022b1
INFD2268
INFD22b9
INF02210
INF02271
INF02212
(NF02273
INF02214
INF02275
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II JUB COEFlOQC
II FOR COEF100}
-LIST ALL COEFl002
-NAME COEFl COH1003
-(HEtlDED PRECISION COEF1004
.O~E WURO IJIITEGERS COEF10C5
-IOCStPLOTTERI COH1006
-IOCSI1403 PRINTER) (OH1007

IJIITEGER p,a COEF1008
COMMO'" YIIOO,13) ,XIIOQ ,11,8(7), A41 ;),SSY,N, IREP, T ITl1121, IO,A3131 ,COEF1009

IN4 ,NS, Xl ltd, YYZ 1100 I, SSXY 171 ,SSX 17, 7J, 88111,15141 CDEFlOIO
92 FO~MAT( 'POWeR TIl;ANSFORMATIONS AI-'F8.4" Al-'F8.ft' C-"F8.4) COH101l
81 FORMAT I 'OPQW[1l TRANSFURMATIUNS OF INDEPENDENT VAR1A~lES - Al -'F8.COEF1012

14' <\2 -'F6.4/'OPOWER TRANSFORMUION OF DEPENDENT vaRIABLE - C -'FCOEF2013
18.4) COEF1014

~O FURMATI'I'12A6' COEF1015
79 FORMATI7El5.51 COH2016
78 FURMA.T1l2A6) COEFlOll
77 FORMATI'OPOINTS PLOTTED FOR ~lR GRAPH OF 8('Il"I'/S(7X'BI'Il'I"4XICOEF2018

19X'SSO·13X'R'1 COEF2019
76 FORMATIF3.11 COEF2010
75 FORMATI'VAlUE OF BI'II'I - MlE OF 8(1[1"1 _"ElO.31 COEFl021
74 FORMATIEIO.3) coEFZon
73 FORMATI'MAXI"IU"I LIKELIHOOD RATlO") COEF2Cl3

P-~ COEF2024
C-8 CDEF2025
NI"NIIREP COEF2026
SSYalJ.O COEF2027
DO 16 l=l,Nl COEF2028
00 16 Ja:l,lREP COEFl029

16 SSY"'SSY+tYtl,J).Ytl,JII ..A31J) COEF1030
00 14 l"l,Nl COH1031
YY2111-J.0 COEF1031
DO 14 Jal,IREP ClJEF2033

14 V(211)aVV211)+Y(I,J) •• A313I11REP COEF2034
X2(11a:1.0 COH2035
0032 t=l,6 COEF2036
~Bli ) .. 0.0 COEF2037
DO 32 Ja:l,6 COEF2036

32 SSXtl,JI .. O.O COEF2039
DO 33 I-I,NI COEF2040
00 31 J·2,3 COEF2041
X2IJI-X(I,J-l) ..A3IJ-li COH2042

II X2IJ+l)-XlIJI.XltJI COEF20t,)
XlI61-Xl(2).Xl(J1 COEF2044
0033 J-l,6 COEFl045
B8IJI"OBIJ)+YVlt(I.X2IJI COEF1046
SSXYIJI-8IHJI COEF2047
0033 K=I,6 COEF2048

33 SSXIJ,KI-SSXIJ,KI+XlIJI.Xl(KI COEFZOt,9



- 41 -

CAll MATV7ISSX,b,88,l,OET)
SS-SSY
DO IS I-l,b

15 SS-SS-SSXY(II.88111-IREP
DO 11 JJ-2,b
J)-JJ-l
ANS-lolo
IF 18Bl JJ) )15,15,lb

25 xlo-l.O-B8IJJI
(,0 TO 27

lb X4-0.0
27 A-l.0-A8SIBRIJJII

81-A/20.
C-X4-A/50.
O-A/lO.
E-lO./A
F-X4-l\1
G-XIo+O
H-X4+A-l. ')
W-X4-A/lS.
U-X4-A 11. S
Z-X4-0
CAll SCALEIE,lO.O,X4,O.OI
CAll ~GRIO(O,X4,0.O,Al,201

CAll EGA.IDll,'II.4,0.O,O.05,201
DO 2 I-I,ll
,U-G+O-FlOA T11-3) +0/2.5
IFlx1I3S,3b,36

15 NN1--l
GO TO H

36 NNl-l
17 xO-G+O-FlOATII-21-NNl

CAll ECHAA.IXl,-O.OZ,O.l,O.l,O.O)
1 WRITEI7,141XO

00 '} I-I,ll
XI--0.l+0.!-HOAT III
C.All ECHARIF,Xl,O.l,O.l,O.OI

3 WRITEI1,7b)Xl
CAll ECHAA.IG,-O.04,O.1,O.l,O.(l1
lolA. I TE 17,751 J3,J3 ,BR I JJI
CAll ECHAA.IW,O.l,O.l,O.1,1.51091
WRIHI1,13)
CAll ECHARIZ,n.O,O.1,O.1,1.5109)
WRITEI1,18IT1Tl
CAll ECHARIU,O.O,O.1,O.l,l.5709}
WRITEI1,82}A)
CAll EPlOTl-l,X4,0.OI
WRJ Tf IP ,80) TI Tl
WRITEIP,81lA3
00 4 t -l,b
IFII-JJI7,4,S

COEF2050
COfF105l
COEF2052
COEF2053
COfF10S4
COEF2055
COEF10Sb
COEflOS7
COEF10S8
COEF2059
COEF20bO
COEF10bl
COEF20bl
COH20b3
COEF20b4
COEF 20b5
COEF1066
COHl067
COfF10b8
COEF10b9
COEF2010
COEF2071
COEF20n
COfF20n
COEF20H
COEF20l5
COEF 2016
COEF20n
COEF20l8
COEF 2019
COEF20S0
COEF1061
COfF 2062
COEF2083
COH2084
COEF1085
COEF 208b
COEF208l
COEF20~8

COEF2089
COEF1090
COEF2091
COEF2092
COEF2093
COEF2094
COEF 20QS
COEF209b
COEF2097
COEF1098
COEF2099
COEF2100
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7 JJJ-I-l
GU TO 6

'5 JJJ-J-l
6 ISIJJJI:o:J-I
4 CUNTINUE

WRI TE IP, 71IJ3,J3,I5
UO 1 1<1<-1,45
YZ-I KK-II_AIAN5+X'"
SSyt .. O.O
00 11 1-1,'5
SSXYIII_O.O
OU 17 J"I,5

17SSXfl,J)"O./)
OU 18 l"I,Nl
00 18 J-l,3
X1IJ I"XI (,J-I)--A31 J-II

28 Xl(J+ZI-XZIJI-xZIJ)
XZ f 6 I .. x2 12 ) - Xl 13)

DO 34 J-l,IREP
34SSyt-SSVl+IVfl,JI-Vl-X2IJJJ)"Z

DO 18 J"I,6
IFIJ-JJI10,16,30

20 JJJ-J
GO TU Zq

'0 JJJ-J-l
29 SSXVIJJJ) -SSXVIJJJI+IVVZ I I) -Vl-XlIJJ) ).XlIJ I

BIJJJI"SSXYIJJJ)
DO 18 K-l,6
IFIK-JJIII,18,ll

11 KKK-K
GO TO 13

12 KKI<-K-l .
13 SSx I JJJ ,KKK I-SSX I JJJ ,KKI<I +XlIJI.X211< I
1 [) CUNTINUE

CAll MATV7ISSX,'5,R,l,DETI
00 19 1"1,5

19 SSVl-SSYl-SSXYln.[\{[).IREP
R-l SS/SSYlI •• (FLOAT INII2.01
WRI TEIP, 791Vl, IBIJ) ,J-l,SI ,SSYI ,R

1 Chll EPlOTfO,V2,RI
CAll EPlOTll ,H,'J.OI

21 CONTINUE
tAll lINKlEIGN21
END

/I CUP
-UElETE COEFl
• STORE wS UA COEFl

COEFlH'I1
COEF2IOl
COEFlIO)
COEFlI04
COEFlI05
COEFZI06
COEFZI07
COEFlID8
COEFlI09
COEF2110
COEFll11
COEFlllZ
COEFZ1l3
COUllI"
COEF2Il5
COEF2116
COEFZ1l7
COEFl1l8
COEFl1l9
COEFlllO
COEFlill
COEFlllZ
COEFZ123
COEFZ124
COEF21l5
COEFl126
COEF2127
CUEF1128
COEF2129
COEFZ130
COEFZ131
COEF2132
COEFZl33
COEFl134
COEFl135
COEF2136
COEF2137
COEF2138
COEF2139
COEF2HO
COEF2141
COEF2141
COEF21"3
COEF1I"''''
COEFll45
COEFlH6
COEF2147
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II JOB E IGNZOOO
/I FOR EIGNZOOI
.UST ALL EIGNZOOZ
.NAME E IGNZ EIG,..,Z003
.':XTE~DED PRECISION EIGNZ004
.ONE WORD INTEGERS EIGNZ005
.IQCS{KEYBOARDI EIG,..,ZOOb
.IOCSlfYPEWRITERI EIGNZ007
.1OC511403 PRINTEIt) EIGNZ008

INTEGER P,O EIGNZ009
DIMENSiON ALAHIIZI,ALAMZIZI,PREPIIZ,ZJ,PREP212,21 EIGN20lD
COMMON y IIOU, 13' ,x 1100 ,Z) ,'1171, A4l31 ,SSY ,NS, NREPS, T 1Tl (IZI, IO,A313E IGN2011

II ,N4, l,vSIZI ,VIIZ.ZI.ALAMDI2,21 ,PREPIZ,2,21 ,COEtbl,YDEVIIOOI ,BA( 7,EIG,..,2012
Z7I,X116J. lI2I,h')l)) ,XCI10J,21 ,NNNI31 E[GN2013

EQUI VALENCE I ALA-MOl I, II ,ALUn 1111, (ALAMQl 1,21, ALAM21111 E lGNzel4
EQUIVALENCE IPREP1II,II,PREPI1,1,III,lPREP2tl,11,PREPll,I,211 EIGNZOl5

'19 FORMATllHo,8X,'ElGEN VALUES'dOX,'EIGEN VECTORS AS Il.OWS',/.I EIG",2016
8& FO'lMATl'O'ZIEll.4,'.YS'3X"IN ORIGINAL UNITS'II EIGN2017
87 FOItMATIIHO,41EU.4,·.X'Il'S'2XI' IN ORIGINAL UNITS" EIGN2018
a6 FORMATI14,7EI5.61 EIGN2019
85 FORMAT(1I~O,lx,'TA6LE OF RESIOUALS'I EIGN2020
84 FORM .... TII3I EIGN2021
83 FORMATI'TVPE 1 TO CALL EXIT, (OF TO CONTINUE') EIGN202Z
RZ FORMATI'I'12A61 EIGNZ023
dl FUItMATtIHO,5X,3HY -,ElS.b,3H .. ,ZIZH +,El5.b,2H Idl,3H SQI,I,I EIGN20Z4
80 FURMATIIHO,')X,'Y [ST',lOX,'Y 08S',IIX,'DE'IN'.15X,'V"-LUES OF Z',18XEIGNZCZ5

I,'FACTOR UVELs'n EIGN20Z6
79 FORMATI':)POWER TRANSFORMATIl)~S OF INDEPENDENT VARlA!\LES - AI .. 'F8.EIGN2027

14' A2 _IF8.4/'OPOWER TRANsrORMATlON OF DEPENDENT VAR(ABLE - C _'FEIGN2028
28.41 EIGN21J29

18 FORMAT 1 52HO CANONICAL REGRESS rON IZ ARE CANONICAL VAR1A8LESl,IIEIGNZ030
11 FORMATIZqHO CSfIITRE OF RESPONSE SURFACE ,1,1 EIGNZC31

P-5 E 1GfII2032
1.1-8 EIGNZ033
UO 271-1,3 EIGN20J4

27 A5tll .. A4111 EIGNZC35
Nl:aNS/NREPS EIGN203b
GU TO tll,IOI,N4 ElGfIIZ031

11 uO IZ 1-1,3 EIGN20;8
12 A4111-A3111 E1GNZ039

GO TO 13 E IGN2.04Q
100051-1,3 EIGNZ(.41

51\4111-1.0 EIGN204Z
13 00 4 ll-1,N4 EIGN2043

WltiTEtP,8ZITITL EIGNZ044
60 TU 114,151 ,N4 EIGN2045

15 GU TO 119,141,ll EIGN204b
14 WIUTEIP.7"i)A3 EIGNZ047
1900 b I-I.NI EIGNZc\48

YDEVIII-O.!) EIGN2049
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011 21 K:"1,2
21 xCII,KI"X(I,KI .. A4IK)

DO 6 K"l,NIol;EP$
b YDEVIII "'1'OEV III +'1'(1 ,KI"A4 I 31/NREPS

DU 7 1"1 , 6
VIII -0.0
00 7 J"l,6

7 llA I I ,Jl "0.0
XLIII -1.0
Oll 8 l(::l,Nl
DO 3 J"2,3

3 XIIJ):XII(,J-11"A4IJ-1l
XlI41"'XlI21-XlI21
XII'5I=XlI21-XI131
Xl 161 -Xl131- XI(3)
00 8 1'1,6
VIII"VII )+YDEVIKI-Xllll
UO t:I J"'l,6

8 bAII,Jl=BAII,JI+XllIl-XllJI
CALL "1f1.TV7tBA,6,V,\ ,DEll
UO 29 J=l,6

29 ClJEIJlsVIJI
NFAK"'2
KP"'NFAK+2
0032 l"'l,NFAK
00 32 Jsl,l
IFII-JI31,30,31

30 PREPll,J , lLl=VIKPI
GO TO 32

31 PREP11,J,lll=V(KP)-O."
PREPIJ,r,lll",PRI::PII,J,lll

32 KP"'KP+l
UO 33 l::r.l,NFAK

33 VIII"-Vtl+ll-O.'500
00 34 lsi I NF AK
00 34 J"'l,NFAK

34 BAII,JlsPREPII,J,lll
wRI TE I P, 171
CAll "1ATV7IBA,NFAK,V,I.DET)
YSllll"'COElll
DO 44 1"'I,NFAK

44 YSllll=YSllll+O.S-VIII-COF.II+I)
GO TO 135,361,N4

36 GO TO 137,351,ll
35 11=1

12"'2
UO 40 1"1,2

40 NNNII )'VIII/ARSIVIIII
V3=ABSIVIIII"11./A3 III )-NNNll)
V4=ABSIVI211-·11./A31211-NNNI21
NNNI3),Y$lllI/AI3S(YSlllll

EIGN2050
EIGN2051
E IGfII20"2
E I GN2053
E I GN2054
EIGN20S5
EIGN2056
EIGN2057
E I G1II20'58
EIGN2059
E I GN2060
EIGN2061
EIGN2062
EJGN2063
EtGfII2064
E IGN2065
EIGN2066
EIGN20b7
E IGN2068
E IG"'l2069
EIGN2Q7Q
EIGN2071
EIGNZ072
E IG1II2073
E IG"I2074
E IGN2075
E IGN2076
E I GN2017
EIGN2078
EIGN2019
E I GN201;l0
EIGN2081
E IG"I2082
EIGN2083
EIGN2084
E IGN2065
EIGN2086
E IGN2087
E IGN2088
E 1GN2089
E IGN2090
E IGN2091
E IGN20n
E IGN2093
E IGN2094
E IGfII2095
E IGN2096
E IGN2091
E IGN2098
E IGN2099
EIGN2100
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VSl"AE\S t VSlll)) eell./A~13)leNNNI)) EIGN2101
lolR ITE I P .tl1) ( II II ) , I , I :: I, NF I\K ) , V3 , 11 , V4, I 2 E I GN 21 02
lolRITEIP,B8IVSllll,Y$1 EIGN21(13
GO TO 45 EIGN2104

37 lolRITEIP,B7IIV111,1,1"I,NFAKI EIGN2105
WKlfE{p,aBIYSILLI EIGN21'06

45 WRITEIP,B91 EIGNZI01
GU TU 122,Z31,ll EIGN210B

22 CAll CAN2IPREPl,AlAMl,NFhKI EIGN2109
GO TO 24 EIGNZllO

23 CALL CAN2IPREPZ,ALAM2,NFAKI EIGN2111
24 WRITEIP,181 EIGN2112

lolRI TE IP,al IYSlll), IhLAMOIJ,LLI ,J,JsI,NFAK' EIGN2113
WRIHfP,851 EIGNZ1l4
WKITEIP,aOI EIGN2115
DO HI J"l,rJl E IGNZl16
YPRED"'O.O EIGN2111
oOI61"I,NFAK EIGN2118
ZIII ..O.O EIGNZ1l9
00 16 L"'I,NFAK EIGN21Z0

16 llll"'ZIII+IXCIJ,l)-IIIUI-PREPII,l,LLI EIGNZIZI
00 11 Usl,NFAK EIG"lZI22

17 YPREO .. YPRED+IlILl)"ZI-UftMOILl,lll EIGN2123
YPREO",YPREo+yS ILL) E IGNZ124
MMl=YPREU/Af\$IYPREOI EIGN2125
VPREO .. MMI-ABS 1YPREO 1-.11.1)/ A41311 E I GN2126
YDEVIJlsO.O EIGN2127
DO 51 Isl,NREPS EIGN2128

')1 YOEIIIJI-YDEVIJ}+YIJ,tl/NREPS EIGN2129
YOElll",YDEVIJI-YPRED EIGN2130

18 WRITEIP,86IJ,YPRED,YDEVIJ) ,YDEIIl, IZIII, l-l,NFAKI, IXClJ, III. n-l,NFEIGN2131
lAKI EIGNZ132
0025 1"'1,3 EIGN2133

25 A4111"'A31Jl EIGN2134
DO 46 J"'I.2 EIGN2135

46 Vlll,LUsVlIl EIGNZ136
4 CONTINUE EIGN2137

00 28 1-1,3 E IGN2138
28 A4111-A5111 EIGNZ139

CALL DII.TSW{7,J11 EIGN214Q
GO TO 150,49),J1 EIGN2141

50 CAll L1NKICENT2) EIGN2142
49 CALL DATswtlO,JI0) EIGN2143

GO TO 148,411 ,JIO EIGN2144
48 CALL LINK ICR$21 E IGN2145
47 GO TO t9,Z61,N4 EIGN2146

9 WRITEIl,63} EIGN2141
READt6,84INS EIGN2148
IFINSI2,20,2 EIGN2149

26IFIID-9811,2,1 EIGN2150
2 CALL EXIT EIGN2151



20 CAll lINKlCRlF21
1 CAll 1I NK I BUXll

E.O
II OUP
-DelETE EIGN2
-STORE WS UA EIGN2

- 4b -

EIG~2152

EIGN2153
E IGN2154
EIGN2155
EIGN215b
EIGN2151
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/I JOB CENT2000
/I FOR CENT2001
-LIST ALL CENT200l
_1~.HE CtNTl CENTlOD)
_EXTENO(D PRECISION CENT2004
-OliE wORD INTEGERS CENT2005
• IOCSI HO) PRINTER) CENTZ006

INTEGER P,Q CENTzoe7
caHMor~ V(100, 1)1 ,X 1100, l) ,8111, A4(3) .SSV ,N, IREP, T tTLl12I, 10, A)l), CENTZOOH

lli4 .~5. YS 121. vlll ,21 ,ALAMO I 2 ,2), PREP 12,2. Z), Ro( it~, Z. 21, xzt 61, V21 ZI, CENTZOG9
ZYY2t 1001 .ss,nlll ,A~ Dl ,SSX(7, 71 ,6R(7) CENT2010

Rl rORMATI'(lPOwER TRANSFORMATIUNS OF INDEPENDENT VARtAALES - At -'F8.CENT20Il
14' A2 -'F6.4/'OPOWER TR"~SFORMATIUN IJF DEPENDENT VARIABLE - C -'FCENT20IZ
.e.tI.4} CENT201)

80 rORHATI'IIIZA6) CENT20}4
19 FORMATI4EI".51 CENT2015
18 FORMATI'OPOINTS PLOTTED FOR HlIt GRAPH OF X'Il I S'/7X'XlSI12X'X2S'13CENT2016

lX'SSO'13X'R'1 CENTlO}7
P_~ CENT20IS
lI-8 CENT2019
NI-N/I REP CENT2010
0081-1,3 CENTZ02I

8A5(11-A4II) CENTZ022
GO TO (9,lOI,N'- CENT20Z)

'" OU 2Z '-1,3 CENT2024
22 A4(1)-.\3((1 CENT202"

N6-1 CENT2026
GO TO 23 CENTZ027

10 Du 24 1-1,3 CENT2028
14 A4(1)-1.0 CENT2029

N6-1 CENT20)O
23 00 4 LL-l,N6 CENT10n

SSY-O.O CENT2032
00 16 I-I,Nl CENT10)3
00 16 J-l.IREP CENT1034

16 SSY_SSy.. {Vll,J}.Y11,J))uA41)1 CENT20)5
00 14 I-I,NI CENT10)6
VY2111-0.0 CENT20n
DO H J-ItiREP CENIZ038

14 VYZIII_YYZIII"VII,JluA4131/IREP CENT1039
X21l1-1.0 CENT2040
DU 11 1-1,6 (ENT104I
BBI t )-0.0 CENTZ041
00 21 J-I,6 CENT204)

27 SSXII,JI-O.O CEIIlT2044
OU ) I-I,NI CENTZ045
00 Z6 J-Z,3 CENTZ046
XlIJ)-XII,J-l)"AitIJ-11 CENT1;)41

16 XZIJ"ll-XZIJI-I(ZIJI CENT1C48
XlI61-Xl(2}*XZl31 CENT1049
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uo ) J-l,6 CENT2050
BR(JI-ROIJJ+YY2111-XZ(JI CHlTZ051
00 J 1(-1,6 CEIIITZ052

3 SSXIJ,KI-SSIUJ.I(I+xlIJI_X2IKI CENT1053
C/Ill MATV7ISSX.6.BB.1,OETI CENT10S4
DO 11 lal,4 CENT1055
SSXYIII-O.CI CENT1056
OU 11 J-I,4 CEIIIT1051

11 SSXtl,JI-O.O CENT1058
oLJ 11 l-l ..·U CE~T1059

00 13 J-l,3 CENT1060
13 xli J):zl XII ,J-II"A41 J-I )-l.O-VI (J-l .llll-X( I,J-l I ..HI J-I) CENTl061

Xll4 I-XII ,ll"A4111-xII,ll"AftI1 )-VI (I,LL )-XI I, lJ"A4( 1)-VlIZ,lll-CENTZ06l
LXII,ll"A4(l1 CENT20t3

OU 11 J-l,4 CHlTZQ64
SSXYI J) -SSXYI JI +YY21 I) -Xl I J I (EIIIT1065
UIJI-SSxY(JI CHHZ066
OU lZ K-l.4 CENTZ067

lZ SSXIJ,KI-SSXIJ,KI+XZ(JI-XlIKI CENT1068
CALL "'ATV7 I SSX,4 ,8.1 .0ETI CENTZD69
SS-S5Y CENT1070
on 15 1-1,4 CENTZ071

15 SS-SS-SSXYIIJ-RIJ)-IREP CEIIITZ07Z
00 Z JJ-l,l CENTZ013
J3"3-JJ CENTZ07"
AN5-"" CENTZ075
XI-VIIJJ ,lU CENTZ07b
Ir(xll"i,5,b CENTZ071

5 X4=1.O_xl CENTZ078
GO ru 7 CENTZ079

b X4aO.0 CENTZ080
7 A-2.0-ABSIXlI CENT10tsi

WRITEIP,tIOlTITL CENTZ081
GO TO 119,3ul,N4 CENT10h3

30 GO TO IZ8,Z'H,LL CENTZ084
29 wRITElP,tHlA3 CENT1085
28 WRITEIP,181JJ CENT208b

oD 1 1(1("1,45 CENT10B7
VZfJJI"/I(I(-II-A/AN5+X4 CENT2088
\Ill J) 1-- (881 J3+1 I +88 (bl-V2 I JJ I) / Z .O/8A I J3+31 CENT20a'l
DLJ 17 1-1,4 CENT10'l0
SSXYII I -0.0 CENT10'H
00 17 Jal," CENT10'll

11 SSX(I,JI-O.O CENT2093
00 18 lal.Nl C.ENT1094
DO Z5 JaZt3 CENTl095

7S xZI J ) .. ( Xl I .J-I )"A41 J-l )-Z.C-VZ IJ-III-X I J ,J-l )"A4(J-l J CEIIIT209b
xlI41-~11 ,11 .. A4 (II-XII ,2) "AltIZ I-VZ(JJ I-X( I,J31"A4IJ))-VZ(J3)_X(C.E'HZO'l7

11 • jJ '''AI, (JJ I CENTZO'l8
00 18 J a t.4 CENTZ0'l'l
SSXY I J I -SSXY t J I +YY2 I II-XZ I J) CENT 1100
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8IJ)-SSXYIJI
UO 11:1 K-l,4

18 SSXIJ,KI-SSXtJ,K)+x2IJl.X2IKI
CAll Io1ATV1l5SX,4,Btl.OETl
SSYl-SSy
UO 19 1-1,4

19 SSYJ-SSY1-S5XY(I)-S(JI-(REP
R IKK, JJ, lll-I 5S/5SYJ I" I flOAT IN) 12.0)
on II 1-1,2
NNI-Vl f J 1/"~S(Vl till

11 V2111-ABSIV21 r 11"11.0/A41111-NNl
1 WRITEIP,79tV7,SSYl,RIKK,JJ,lll
2 CONTINUE

OU 20 1-1,3
20 A4111_A3(1)

4 (UNTINUE
00 71 J -1.)

21 A4111-A5111
(All UNKIP(NTZI
END

II OUP
-OElE TE CENT]
- S TrJRE WS UA CENT2

CENT2101
CENT2102
CENT2103
CENT2104
CENTlICl5
CENTllOb
CENT21G1
CENT210B
CENT7109
CENT2110
CENT2111
CENT2112
CENT2113
CENT2114
CH1T2115
CENT211b
CENTZ1l1
CE~T2118

CENTZ1l9
CENT2120
CENT2l21
C(NT2122
CENT212)
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1/ JOB PCNT200D
II FOR PCNT20Cl
.l 1ST All PCNT2002
.NA'4E P(NT2 P(NTZOD3
·(xTErWEO PR(CISION PCNT200..
• U"lE WURD INTEGERS PCNT200~

.IOCS{KEYBOARO) PCNTZ006

.IUCS(PlOTTERI PCNTZ007

.IUCS(lYPEwRI TERI PCNTZ008
COMMON YIIOO.131 ,Xlino ,ZI ,8171."4131 ,SSY,N, lREP, T ITlIlZI t IO,A31 31 ,PCNT2009

IN4,N5, YSl21 ,VII2 ,2) ,AlAMOIZ ,ZI ,PREPt2,2,Z) ,R(45. 2. 2), A5131 PCNT201(1
'\0 fURMATl'POWER TRANSFORHATlONS Al.t:'F8.4' AZ.'FB ... • C··FB.41 PCNTZOll
79 FIJRMATIJ3I PCNT20lZ
78 FORMA Tll2Abi PCNT20ll
77 FORMATl'TYP( 1 TO C"ll EXIT, EOF TO CONTINUE') PCNTZ014
HJ FORMATlFl.ll PCNTZ015
75 FORMATl'VAluE OF X'll'S - CENTRE AT x'Il'S .'F7.31 PCNT2016
74 FORMUtF7.31 PCNT2017
13 FURMATI'MAXIHUM LIKELIHOOD RAllO') PCNT20lB

DO Z4 1"'1,3 PCNT2019
24 ASlII.UIII PCNT202G

GO TO 125,2bl,N4 PCNT2021
25 00 27 l.t:l,3 PCNTZ02Z
27 A4111-A3ll} PCNTZOZ3

N6-l PCNT2024
GO TO 28 PCNT202Ci

2b 00291-1,3 PCNT202b
29 A4111.1.0 PCNT2027

Nb-2 PCNTZ028
ld 00 30 ll-l,N6 PCNT20Z9

uo 4 JJ"1,2 PCNT2030
I\N5 .. 44 PCNT2031
xl"VllJJ,lll PCNTZ032
IFIXlllZ,l2,l1 PCNTZ033

l2 )(4-Z.0-Xl PCNT2034
liD TO 14 PCNT2035

13 X4-0.0 PCNT2036
14 A=Z.O.b,ASIXll PCNT2037

Bl .. A/20. PCNT2038
(-X4-A/50. PCNt2039
O-AIlO. PCNT2Q40
E"'10.111. PCNT2041
F -X4-E! I PCNT20402
G-X4+D PCNT2043
H.X4U.l.3 PCNT2044
w.. X4- .... /15. PCNTZ045
U=X40-AI1.5 PCNT2046
Z-X40-0 PCNT2041
CAll SCAlEIE,lO.O,X4,O.O) PC"lT2048
CAll EGH.IDIO,X4,O.O,Bl,201 PCNT2049



- 51 -

CALL EGRIOtl ,X4,0.0,0.05,20)
DU 2 1"1,11
xl "G-O/5. O+O-F lOA T( T-2 I
NNl"xl/ABSlxll
XU"'ABS IG+O-FlOA TlI-211 __ (1.01 A4 (JJ)) -t.tNl
CAll ECHARIXl,-O.OZ,O.l.O.l,O.O)

2 wRI Tt: 17. 74IXO
DlI ), 1"I, II
XI--G. 1+0. l-HOAT III
CAll ECHARIF,XI,O.I,O.l,D.O)

) wRITEl7,76IXI
CAll ECHIIRIG,-O.04,O.I,O.l,O.OI
N'H-VI I JJ,lll/.\eS IVII JJ ,lL»)
V)-ABSI VI (JJ,llll.-11.0/A4( JJ) I-NNI
W~l TEI7,75IJJ,JJ,V3
CAll ECHARlw,n.I,O.I,O.I,l.5709)
Wltl TE I 7, 731
CUl ECHARtl,t).O,O.l,O.I,I.51091
\liKITEI7.781T1TL
GO TO {11,91,N4

9 GU TO {IO,111,ll
II CAll ECHARltJ,O.O,0.I,O.I,I.51091

wRI TEl7,801A3
10 CAll EPlOTt-2,X4t,O.OI

DO 1 KK""I,45
VZ- (KK-ll _AI AN5+ Xl,

1 CAll EPlOHO,VZ,RIKK,JJ,ll)l
CAll EPlOTtI,H,G.OI

4 CONTI NUE
00 31 1""1,3

31 A4111=A3111
30 CONTI HUE

0032 1"1,3
3244111=A5(11

CAll DAT$WIIO.JIOI
GO TO IIb,151,JIO

16 CAll lINKlCRS21
15 GO TO 117,81,"'4
17 WRITEll,771

READI6,79IN5
IFIN'515,b,5

8 lf1ID-9817,5,7
5 CAll Ext T
6 CAll l1NKICRlF2I
7 CAll l[NKI80XZ)

END
II OUP
-DElE TE PCNTZ
-,5 TORE WS UA PCNTZ

PCHT2050
PCNT2051
PCNTZ052
PCNTZ053
PCNTZ054
PCNTZ055
PCNTZ056
PCNT2057
PCNTZ058
PCNT20S9
POHZ060
PCNT2061
PCNTZ06Z
PCNTZOb3
PCNT2064
PCNT2065
PCNTZObb
PCNTZ067
PCNT206A
PCNTZOb9
PCNT2070
PCNT2071
PCNT2072
POH2073
PCNT2074
PCNT2075
PCNTZ076
PCNT2077
PCNTZ078
PCNTZ019
PCNT2080
PCNT2081
PCNT2082
POH20&)
PCNT ZOd4
PCNT20t:lS
PCNTZ086
PCNT20A7
PCNTZ088
PCNTZOfl9
PCNTZ090
PCNT2091
PCNT2092
PCNT209)
PCNT2094
PCNT2095
PCNT209b
PCNTZ091
PCNTZ098
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/I JOB CRS20000
/I FOR CRSlOODl
-llST All CRSlOOD?
·NAME CR52 CRS20003
-ExrCNDED PRECISIUN CRS20Q04
-ONE \<IIORD INTEGERS CRS200n'j
*IllCStOISK} CRS200C6
-IOCSIKEYBUARDI CRS200Q1
-IOCSt TYPEWQI fERI CRS2000H
-,nCSI1403 PRI"4TEJ<1 CRS200C9
*IU($12,OI READER) CRS20010

INTEGER P,Q CRS20011
CIJMMON '1'1100.131, Xl 100,21 tV 171 t 1\4131 ,SSY,NS,NREPS. TllLllZ), IO,A313CRS20012

11 ,N4.1 ."5121. XCNTRl2 .21 .ALAMOI2,2I,AVECT 12.2.2) ,YCONTIIO, 21 ,NSAD( 3CRS20013
21 Ill! M121 t I J 110 ,2l,XtH40 I ,xv (40), AOj (31 ,YPUS) ,XP1l51, YCONlllOI,YPlCRS20014
34001,XP{4QUI CR$20015

LJEFI"'lE FlU: 11400,b,U,KKll,2{400,o,U,KKl) (RS20016
90 FORMAT('OIMAGfNARY POINT CALCULATED ON CONTOUR Y a""lO.21 1 TRY CQNCR$20017

ITOURS (LOSER TO THE CEI\ITRE OR CHANGE THE FACTOR LIMITS FOR PLOTTINCRS200lH
2G'l CRS20019

139 FORMATI'OSAOOLE EXISTS - CONTOUR POINTS PLOTTEO'1/5{13X,Fb.2,4XICRS20020
1/5110x'Xl'9X'x2'11 CRS20021

56 FORMATI'OSADDLE EXISTS - CONTOUR POINTS PLOTTED 1"1 ORIGINAL UNITCRS20022
IS'/15{13X,F6.2,4X)/5110X2HX19X2HX21) CRS20023

R7 FORMAfI'ODATA FOR HOTTINe. 5 CONTOURS'//'OTRANSFORMED FACTOR lEVELCRSZ0024
IS IN ORIGINAL UNlTS'1/5X5(8X,F6.2,9XI/5110XZHX19XZHX211 CRS20025

B6 FORMATI'ENTER 2 FACTOR LIMITS FOR PLOTTING') CR5200Z6
85 FORI'lAT('ENTEk 10 CONTOUR LEVELS, 5 BELOW THE CENTRE, THEN 5 ABOVE'CRS20027

II CRS20028
~4 FORMATI'OPOWER TRANSFORMATIONS OF INDEPENDENT VARIA~LES - Al "'F8.CRS20029

14' 42 :'FB.4/'DPQWER TRANSFORMATION OF DEPENDENT VARIABLE - C .'FCRS20030
28.4) CRS20031

83 FORMATl'1'12A61 CRS20032
82 FORMATI12Fb.21 CRS20033
81 FURMATI2X,5(2X,FI0.2.1x,FlO.21) CRS20034
80 FORMATfFI0.01 CRS20035
7') FORMATlIHO,lOX,'DAH, FOR PLUTTING OF 5 CONTOUR$'//SXS(8X,F6.2,9XI/CRS20036

15110X'Xl'9X'X7'1I CR$20037
P,.S CRS20038
Q"8 CR$Z0039
OU 4 1::1,3 CRS20040

4 A5(1):604111 CRSZ0041
GO TO (16,66,lbl,N4 CRS20Q42

Ib WRITEll,851 CRS20043
READlb,aOIYCONI CR$20044
WRITEll,8bl CRS20045
REAO t 6,80 I Zll M CR S20046
GU TO 18 CRS20047

66I<EAD1Q,82IYCOl\Il,lLlM CRSZOQ48
18 GO TO 112,74,121,N4 CRS20Q49
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12 UO 23 1-1,3
23 A4111~It3tJI

N6"1
GO TO 2't

1400 2a 1-1,3
28 A4111-1.0

N6"2
24 00 15 LL"I,N6

Ll9"ll
DO 29 l"I,If')
I f I AI, (1)) 11,7"',15

17 J"ll-J
GO TO 29

15 J .. J
29 YCONTII,lll"YCONIIJI

au 61 1"1,400
ltP I t .-0.0

61 YPIII"O.O
~SWCH"O

,~SAOllll·O

KCY"O
IH"I
I V"2
r-..1"AlAMQ IIH ,lll/A8S (ALAMO IIH ,ll))
N2"AlA"1l) II V, lU/A8S I ALAMO II V,tl))

NSIGN"NleN2
IFtNSIGNIII,II,30

11 N$ADIlll"l
If INI140,40, 14

14 JOUM"IH
IH"I V
IV-lOW"
NSWCH-l
GO TO 40

30 IFIN1I40,40,4'5
45 OU 46 l"i,5

IFIA413111b,18,18
76 J .. J

liD TO 46
18 J"I +5
46 YCONT11,lll-YCONllJ}
40 CONTINUE

KC Y-KC Y+ 1
IJIKCY,LlI"O
lFRS T-SQR l( I YCONT I KC Y,LU ""413) -Y$ ILL} 11 AlAMOIIH,ll } 1
ZENO"HJ MII HI .. A41IH) -ZFRST
XHlil .. ZFRST
XVIII"O.O
THETA-O.O
00 1 1"2,10
THETA"THETA+O.15110

CRS20050
CRS20051
CRS20052
CRS20053
CRS20054
CRS20055
(RS20056
CRS20051
CRS2D058
CR S20059
CRS20060
CRS2006I
(R S20062
(RS20063
CRS20064
CRS20065
CRS20066
CRS200bl
CRS2006B
CRS200b9
CRS20010
(RS20011
CRS20071
CRS20073
CR S20014
CRS20015
CRS20016
CR S20011
CRS20018
CRS20019
(RS200BO
CRS200Bl
(R S20082
CRS200B3
CRS20(184
CRS200BS
CRS2008b
(RS200tll
(RS200BB
CRS200B9
CRS20090
CRS20091
CRS20092
CR S20093
CRS20094
CRS20095
(RS2009b
CRS20097
CRS2009B
CRS20099
(RS20100
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IFINSADILL)151,51,SZ CRSZOIOI
SI XH III '" lFRST-COS lTHETA) CRS2010Z

GO TO 53 CRSZOIC3
5Z JtHIII-lFRST+IENO-lENO-COSITHETA) CRSZOI04
53 ARCa I VCONT I KC Y,LtI .. Aft 131-YS ILtI -UAMO( IH,lLI_(XH( II"Z))I ALAMO I rVCRSZOI(l5

I,LlI CRSZOICb
IFIARGI5,6,b CRSZOIOl

OJ WRI TEIP,qOIYCr:Jf..ITIKCY,LlI CRSZOIOB
fJ(KCY,lllal CRSZOI09
CALL OATSWI6,KJ61 CRSZOIIO
GO TO Ilb.?Oj),KJb CRSZOlll

b XVIII-SrJRTIARGI CRSZOllZ
Ila4Z-1 CRSZ01l3
XHIIL)aXHIII CRSZOII"
XVI J U --XVII I CRSZOll S

I CONTINUE CRSZOllb
IFINSAOllLlI54.54,55 CRSZOll1

54 JtHlllI-O.O CRSZ01l8
ARGG- f YCONT I KC V. LL I "AI, 13 I -YS (LU II ALAMOI IY, lLI CRSZ01l9
XVllll-SrJRTIARGG) CRSZOIZ0
GO TO 56 C~SZOlZI

S5 xHllll-nUlIIHI ..A41IH) CRS201ZZ
ARG-l YCONTtKC Y.ll 1- -'&'41)) -YS IlU-ALAHOI lH, II I -I XHI I) "ZII/ALAHOI [VCR SZ012 3

I,LlI CRSZOIZ4
XVIlll-SORTIARGI C~SZOlZ5

56 00 Z 1-IZ,ZI CRSZOIZ6
Lll=-22-1 CRS2C1127
II "'''2-1 CR.SZOI28
XHIII"'-XHllLlI CRS20129
XYIII-XVILlll CRS20130
XHIIII-XI1111 CRSZOlll

2 XVlIII--Xvtl) CRSZOI32
xVI31I",-xvtl11 CRS10133
XHl311 =XHlll1 CR.S20134
IF INSWCHI31 ,31 132 CRS20135

32 II-IV CRSZ0136
12-IH CRS20131
Du 33 1=1,4" CRS20138
XDUf'1:XHlll CkSZ0139
XHIII-XVIII CRS20140

33 XVIII-XDUM CRS20141
GO TO 60 CRS20142

31 1l-IH CRS20143
IZ-IV CRSZOl44

60 00 ttl 1-I,ttO CRS201tt5
l-tKCY-11-40+1 CRSZ0146
XPILI=6,VEC Tll1.11 ,lLl-XHIII+AYECTt 12, Il,Lll-XY( Il+XCNTRlll,lll CRSZ0141

41 YPtll"AVECTlll,rZ,LLI-XHIII+AYECTI12,12,Lll_XVIII+XCNTRI12,lll CRSZOl48
95 IF1KCV-5140,34,34 CRS2014q
34 IFINSADILlI-1I35,41,41 CRS20150
47 IFIKCY-I0146,35.35 CRSZ0151
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48 iF IKCY-514t0,36,4tO
36IFINSWCHI38,l8.39
38 r..S\OCH-l

GO TO H
19 NSWCU-O
37 IOUM-IH

!H= IV
tv",rOUM
GO TO 4tO

3S JJ-l
OU 96 lal,S

96 JJ-JJ·IJII.LlI
IFIJJ19,lO,9

10 WRITt:IP,tl3ITITl
GO TO 119,20.191,N4

20 GO TU 121,191,Ll
19 WRITE(P,84tIA3
21 WRITEIP,791 (YCONTII,lU,I-l,S)

DO 3 1=1,40
DU 49 J-l,5
ll" I J-ll.4tO+1
XPIIJIEXpllli
YPIIJI"YPllll
GO TO 149,2b,491,N4

2b GO TO 127,491,Ll
27 WRlfEll'llIXP{lll,YPllll
49 CONTINUE

3 WRITEIP,811IXPIIJI,YPltJI,J"1,51
9 IFINSI\Dlllll13,73,44

44 KK"l
00 B r"b,lO

8 KK"KK.IJII.lll
IFIKKI73,17.13

17 WRITElP,83lTITl
UO TO ISO,57,501,N4

ST GO TO 158,SOI.ll
50 w~ITEIP,84IA3

S8 WRrTEIP,B91IYCONTll,lll,l-b,101
DO 42 1=1,40
00 59 J"1,5
L1"200+ I J-ll.40+'
XPlIJI"XP{lll
YPllJlayPILlI
GO TU t59.43,'i9} .N4

43 GO TO {22,591,Ll
22 WRITEll'lllXPlllI,YPl1l1
59 CONTINUE
42 WRITEIP,811IXPIIJ1,YPIIJ),J-l,51
7300b21"1,3
62 A41 t I "A3 ttl
15 CONTINUE

CRS20152
CRS20153
CRS20154
CRS20155
CRS20156
CQSZ0151
CltSZOl58
CR SZO 159
(.RSZ0160
CltSZOlbl
CRSZD162
CRSZOlb3
CRS2Dlb4
CRS2Dlb5
CRS201b6
CRSZOlb7
CRS20166
CR S201 69
CRS20170
Cit S201 71
CRS20112
CRS20173
CRS20174
CRS20115
CRS20176
CRS20111
CRS20178
CRS20179
CRS20180
CRS20181
CRS201A2
(.RS20183
CRS20184
CRSZ0185
CRS201B6
CRS20167
CRS20188
CRS2C11B9
CRS20190
CRS201Ql
CRS20192
CRSZ0193
CRS20194
CRS2019S
CRS2019b
CRS20197
CRS20198
CRS20199
CRSZ0200
CRS20201
CRS202C2
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DlJ 63 1-1,3
63 A4[1I-&.5(11

IFIJJ)Q1.91,97
91 WRITE(P,83JTITl

GO TO 19Z,'H.9ZJ,N4
93 GO TO 194,92I,ll9
9Z WRITEIP,84)A3
94 WRITEIP,81ItYCOPtrtHI,Ll91,I-l,51

00651::01,40
DO 64 J-I,5
It- t J-11-40+ I
NN1-xPllll/ABStXP(1l11
NNZ=YP Illl/A8S{YP Illil
XI"1IJI-ABS{XPlllll--11.0/A31111-NNI
YPI I J I-ABSI YPIll)I-- I 1.0/A31 Z) I *NNZ

6'" wRITElll9'U)XPIIJI,YPIIJI
.,5 wRITEIP,811IXPIIJI,YPIIJI,J"'1,5)
cn IFI~S&.Dlll91113ol3,b1

61IFIKKI13,25,13
25 WRITEIP,831T1Tl

GO TO (68,69,681,N4
b9 GO TO 110,681,Ll9
68 'ltRITEIP,t14IA3
10 wRITEIP,881IYCONTII.ll91,l z 6,10)

DO 11 1=1,40
00 72 J-I.!i
1l"'200+ I J-ll.40+ I
NNl e XPllll/A8SIXPlll' ,
NNZ-YP Ill) lABS IYPllll1
XPlIJI-A8S(XP(U) 1--(1.01A3111 '·NNI
YPII JI =A8S1 YPIli J' --ll.0/A31211-NN2

72 WRI TEILL9'U I XPllJI ,YPI (J)
7l WRITEIP,811{XPlIJI,YPIIJI,J:I.51
13 Cflll LfNKIPRSZI

END
/I nup
-OUCTE CRS2
-STORE WS UA CRS2

CRS20203
CR S20204
CR S202C5
CRS20206
CRS20201
CRS202C!6
CRS20209
CRS20210
CRS20211
CRS20Z12
CRS20213
CRS20214
CRS20215
CRS20216
CRS20211
CRS2021t1
CRS20219
CRS20220
CRS20221
CRS20222
CRS20223
CRS202Z4
CRS20225
CRS20226
CRS20227
CRS20228
CRS20229
CRS20230
CRS20231
CRS20232
CRS20233
CRS20234
CRS20235
CRS20236
CRS20231
CRS20238
CR S20239
CRS20240
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II JOB PRS20000
II FOR PRSZOOOI
-LIST ALL PRSZOOCl
_NAME PRS2 PR$ZD003
-EXTENDED PRECISIU~ PRSZOOQ4
-ONE WOI:l.O INTEGE~S PRSZOOOS
*IDCSIDI$KI PKS20006
-IUCS{KEYBDAROI PR5200Q1
·IOCSIPLOTTE~1 PRSZ0008
-IOCSITYPEWR!TER) PRS2000Q

COMMON 11,1100.131 tAlIOD,21 ,V (7) ,11,4131 ,SSV,NS,NREPS, T HLllll, 1O"UI3PRSZOCIO
II ,Nit, I, YSlll ,XCNTRI2 .21 ,AlAMOfZ ,21, AVECT 12, 2, Z) ,VCONT( 10, 21 ,NSAOI3PRS20011
21 ,lUMI21,IJ (10,21 ,xPISI ,'(PIS) ,xS 121 ,YA121 ,UPfIZ),A5( 3'.Y~,L5(51 PRS20012

DEFINE FllE 1(40D,b,lJ,KKll,214QO,b,U,KK21 PRS20013
86 FURMATl}X'PDWER TRANSFORMATIONS - Ala'F8.4' AZ-'FB.4' C-'FS.4) PR$20014
85 FORMAT(lZA61 PRS20015
84 fDRMATlJ31 PR$lDOlb
H3 FORMAT I 'TYPE 1 TO CAll EXIT, EOF TO CONTINUE'I PIl.S20017
82 FORMAT{lx,' Xl - )(2 COORDINATES FOR RESPONSE CONTOlJRS'tlOF6.21 PRS20C18
fl1 FORMATlF7.21 PRS20019
flO FORMATIF6.21 PRS20020

OU 25 1-1,3 PRS20C21
25 A5tll-A4111 PRS20022

GO TO (5,9,51,N4 PRS20023
50020 1'"1,3 PRS20024

201\4111:A3111 PRS20025
N6"'1 PRS20026
GO TU 2t PRS20027

? DO 22 1=1,3 PR5200?A
2211,4111-1.0 PRS20029

No"'2 PRS20030
21 DO 6 ll"'t ,N6 PRS20031

IFlNSflDIlllll,l,2 PRS2003?
1 N~5"'5 PR520033

GU TU 3 PR520<'34
N,"S=lO PR52003'5
Jal PRS20036
DO 53 I at ,"lhI5 PRS20037

53 J:J-IJIl,lll PRS20038
IFIJI6,63,6 PRS200)Q

63 DO 24 ''''1,2 PRS20040
XS(II .. 8.0IZLltollll PRS20041
UPltII'"'I.0IXSttl PRS20042

24 YAIII-ZlIM(lI+UPllII PRS20043
CAll SCAlE{XSltl ,X512I,O.0,0.01 PRS20044
CfIll EPlOTI-2,O.0,0.OI PRS20045
x"'IlIMlll PR520046
'1'-0.0 PR520047
[)Q 11 J-l,9 PRS20Q48
CAll EPlOT{-I,X,YI PRS20049
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'FIJ-9)4.l1.l1
4 Y-Y+UPIIZ)

CAll EPlOTI-Z,X,Yl
IflXl32,32,33

3Z X"'lliMllI
GO TO 11

33 X"O.O
11 CONl(NUE

CAll EPlOl(-2,lt,Y)
Y-O.O
UU 13 J-l,9
CAll EPlOTI-l,X,YI
x-X-UPlll I
IFIJ-9112ol3,13

12 CAll EPlUTI-2,X,YI
IFfY134,34,35

34 Y"llHH21
GO Tl1 13

35 Y"O.O
13 CONT PolUE

CAll EPLOTII,X,YI
OU 27 J-l,9
Y-UPIIZI-FlOA.TtJ-l I
CAll ECHA.R(-UPltl),Y,O.l,O.l,O.O)

27 WRITEI7,81lY
CAll ECHA.RI0.O,YAI2),O.1,0.l,O.01
Wlotl TE f7,B51 TI TL
GO TO 146,41,461,H4

47 GO TO 14A,461,ll
46 YB-llP4121+UPI12113.0

CALL ECHA~lo.n,YB,O.l ,0.1 ,0.01
WRI TE 17,BblA3

48 YC-IllMI2I+UPIIZIIl.S
CAlL ECHARIO.O,YC ,0. 1 ,0.1 ,0.01
wR I TE (1,8Z1 (YCONT II ,lU 01=1 ,NN5)
DO 28 J-l,9
X"-UPI (1).1 .4+UPIIl) .FlOAT(J 1
XA--UPI1Z)/5.0
XO"UPI f 1 I -flOAT( J-1)
CAll ECHAR(X,XA,O.l,O.l,O.O)

28 WRI TE 17,811 XO
DO 44 1=I,NN5
1Ft I J II, ll) 144,54,44

54 DO 43 J a l,40
K-J+40- t 1-1)
REAOllL lKI x,v
JFfx-ZlIMIII130,29,38

38 x=lllM(t1
GO TO 29

30 IF{X131,29,29
3l X=O.O

PRSZ0050
PRS20051
PRS20052
PRS20053
PRS20054
PRS20055
PRS2005b
PRS20057
PRS200SS
PRS20059
PRS200bC
PRS20061
PRS20062
PRS20063
PRSZOGb4
PRSZ0065
PR.S200t:6
PRS200t:7
PRS20068
PRS20069
PRS2001C
PRS20071
PRS20072
PR S20013
PR S20014
PRS?0075
PRS20076
PRS20017
PRS20078
PRS20079
PRS20080
PRS20081
PRS20082
PRS20083
PRS20084
PR S200&5
PRS20086
PRS20087
PRS20088
PRS20089
PRS20090
PRS20091
PR S20092
PRS20093
PR S20094
PRS20095
PRS20096
PRS20097
PRS20098
PRS20099
PRS20100
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Z9 IFIY-ILlHIZI140,39,4Z
4Z V-ZLlHIZ}

GO TO 3')
40IFIVI41,39,39
41 V=O.O
39 IFlJ-1I43,14,l5
14 CAll EPLOTl-Z,X,V1

XA-X
XU .. V
UO TO 43

IS IFlNSAOfLU 11,1,8
!l IflJ-IZI7,36,l0

10IFlJ-3117,36,7
36 CAll EPLOTIl,X,VI

CALL EPLOTIZ,X,YI
GO TO 43

7 CAll EPLOTlO,X,YI
43 CONTINUE

CALL EPLOTI-I,XA,XOI
CALL ECH"'RlXA,XO,0.075,O.015,O.01
w~1 TE 17 ,801 VCONTI t ,lU

44 CONTINUE
XOR:zllIHlll+6.0-UPIIII
CALL EPlOTll,XOR,O.OI
DO Z3 1·1,3

23 A4111=A3ttJ
6 CONTINUE

DO 26 f -1,3
26 A.41Ij·A5Ill

GO TO 118,19,181,N4
18 WRITEll,831

REAOl6,a41N5
IFIN5111,45,11

45 GO TO 151,19,521,N4
19IFtID-981l6,17,l6
17 CALL EXIT
51 CAll LI"4KICRlFll
52 CAll ltNKlPRRE21
16 CAll lINKIBOXll

[; .... 0
II OUP
"UHE TE PRSZ
"STORE loiS U... PRSZ

PR,S20101
PRSZOI02
PRS20103
PRS20104
PRS20105
PRS10IC6
PRS20107
PRS10I08
PRSZOIC9
PRSZOllO
PRS20111
PRS20112
PRS20113
PRS20114
PRS20115
PRS10l16
PltS201l1
PRS20118
PRS10119
PRS10120
PRS20121
PRS20122
PRS20123
PR,SlOI24
PRS20125
PRS20126
PRS20127
PRS20128
PRS1012<')
PRSZ0130
PRS20131
PRS20137.
PRS10133
PRS10I)4
PRS20135
PRS20136
PRS10137
PRS20138
PRS20I39
PRSZOl40
PRS10141
PRSZDI42
PRS20143
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/I JOR C"'LEZOOD
/I FOR ("'LEZOOl
eLI S1 All (HLEZOCZ
-NAME (MlEZ (HlEZ003
-EXTENDED PRE(ISION (HLEZOC..c.
-u-,e WORD )'HECERS (MlEZOC)5

SUBRUUTINE CI'lLEZIK.c..ITER.VZ,J31 (MLEZ006
DII'lENSION SSXYI7l ,SSXI1, 1) ,A5(3) ,Xl lSI ,V (100) ,YYZllnO),XXI8} (MLEZ007
COMMUN YlllOO, 13) ,W II UO, Z • • 8(7), A'" 131, SSY ,N, lREP, TI TL 1121, IO,A31 3 )CMLEZD08

1 .N'" ,NS ,ANS.NNNN ,DOD ,R t 1S, 3) CMLE ZOOq
Nl:lrNII REP CMLEZOI0
KS-l (MLEZClll
O-EXP{OOO/FLOATIN) I (MLEZOIZ
'TER-O.O (MLEl013
IFIJ3-7)53.S3,'54 ("'LEZ014

S4 MM-S (HLEZOI'i
LU TO Z (MLE2016

53 MM-4 (MLEZ017
Z ITERalTER+1 (HLEZOI8

IFIITER-NNNNI10,30,5Z (MLEZOlq
5Z KS"Z (MLElOZO
3000 51 1=1,3 CHlEZOZI
'51 A511t:lrA4111 (HlEZOZ2

00"0" IA4131-1.) CMLElOZ3
OU 8 J"'I,NI (MLElOZ4
VIJI"O.O CI'lLEZOZ5
DO 8 l=I,IREP (MlEZOZ6

a VIJI"YIJ)+IYIIJ.I).-At,(J1-1.I/A4131/00/IREP (MLC20?1
YYaO.O CMLEZ028
00 3Z I =1 ,HI (MLEZOZq

32 VY-YY+YI()/NI (MLEZ030
DO Z4 J"'l, 7 (HLE20)1

Z4 XXIJI=O.O (MLEZlJ3Z
ou I I "'I ,NI (MLElO)3
00 15 J=I.Z CMLEZ034
XlIJI"'W(l,JJ"A4IJI (MlE2035

15 XIIJ+ZJ=XlIJI-XlIJI (MLEl03b
XII51"'Xl(II-Xl{ZI CMLEZ037
00 1 J=l,5 (MLEZC3ij

1 xXIJI",xxIJI+xllJI/HI (MlEZOJ9
SSY-O.O (MLEzo.c.a
00 .c. J"'1.7 ("'LE2041
SSXYIJ)=O.O CMLEZO.c.Z
00 t, K-l, 7 (MLEZ043

.c. SSXIJ,K)=O.O ("'lE20.c..c.
00 '5 l-l.NI ("'LEZO.c.5
DO 58 J=l,Z (MUZOlob
XIIJl a WI[,J)"A4IJI CMlE2047

58 ;(lIJ+ZI"'XIIJI-Xl(J) (MlE2048
XlI51:o:XIIl)_U(ZI (MlEZ00Ct9
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DO 7 J-I,IREP
'tYZ [11 -IYI (I ,JI--U (3 I-I. I/A~(3 )/DU-YY-VZ*UIIJ3'-XX I J3) I

1 SSYaSSY+YYZ (II-YYZII I
DO 5 J-I,5
IFIJ-J))bO,5,bl

60 JJaJ
GO TO bZ

bl JJaJ-l
bZ SSXY IJJ) aSSXYfJJ)+ IY II I-YY-V7_IXI (J3 I-XX(J31) 1*1 X11 J I-XXfJ II

bIJJ)aSSXYIJJI
00 5 K-I,5
IFIK-J3Ib3,5,IIib

b3 KK-K
GO TO 55,

5b KK-K-I
55 SSXI JJ ,KK) -SSXI JJ,KKI+ (Xl (JI-XX I J) I-(XIIK '-XXIK I I

5 CONTINUE
CAll MATY1ISSX,MM,B,I,DETI
UO Z8 Jat ,M""

Z8 SSY-SSY-BfJI-SSXYIJI-IREP
DO 50 J a l,5
JJ-b-J
IFIJJ-HI50,13,b

b BIJJ'"BIJJ-II
GO TO 50

13 BIJJI-YZ
'i0 (ONTt NUE

GO TO IZ7,Zb),K5
2b ITER1IITER-I

RETURN
27 GO Tu I~I,~Z,411,N5

41 1,;0 TO 143,43,42,431,K4
43 DO 35 I -I ,N t

'tYZ {II-YY
DO 44 J"I,2
XII J laWI I ,JI .. A41 J I

44 XltJ+ZI-XllJI-XIIJ'
Xl151 1l XI I Il-XIIZI
UO 35 J a l,5

35 'tYZIII-YY2III+BIJI-IXIIJI-XXIJII
4Z GO TO IZ5,25,ZI1,Z91,K4
Z9 GO TU IZ5,25,401,NS
40 GO TO 131,31,2b,311,K4
25 00 9 J-l, 7

SSXYIJI"O.O
DO 9 K"l,1

11 SSXIJ,KI-O.O
DU 3 '"I,Nl
DO 45 J-l,Z
xii J 1-"" I ,JI ..A4(JI

45 XIIJ+21-XIIJI-xl(JI

(MLEZ050
(MLEZ05l
(f4LE2052
(f4LE2053
(MLE 2054
(MlEZO'.)5
(f4LEZ05b
CMlEl051
(MLEl05B
(MLEZOS9
(""LEZObO
(MLEZCbl
(MLE20b2
(HLE20b3
CHLE20b4
(MLE20b5
(HlEZObb
(MLE2067
(MLE 20b8
(MlEZOb9
(MLE2070
("'Ulan
(MLEZ012
(HLEZOH
("'LEZOH
(""LEZa75
(MLEZli1b
(MlEZOH
(MLEZ07B
CMlE2019
CMLE2080
(MLE208I
(MlE2082
(MLEZO&3
("1LE20El4
(MlEZ065
(MLE20Bb
CHLE2081
CMLE2088
ORE20b9
CMlE209()
(MLEZ091
(MLEZOn
CMlE2091
(MlElO?4
CMlEZ095
CMLE 209b
(HLEZOQ1
CMLEZ098
(HLE 2099
(MLEZIOO
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Xl(51"X1II)-XIIZ)
00 46 J-1,2

46 Xl (J+51"IB tJ) -XII J)+2.0-S(J+Z)-X1 (J+ZI+X1I51-S( 5) )-AlOGIWII ,J) I
00 3 J"'6,1

3 XXIJ)-xxIJI+XIIJ)lNl
00 10 t "'1 ,~l

00 41 J=1,2
XIIJI"'WII,JI--AltIJ)

47 XlIJ+ZI"XIIJ}_XIIJ}
Xlt51"XlI1}-X112}
00 46 J"l,Z

48 Xl tJ+51 "'ISIJ} -XII J} +2.0-81 J+ZI-X11 J+21+XlI51.SI5) 1.~lOGIW( I ,J) I
UO 10 Ja1, 7
SSXY IJ I =SSXY IJ}+ I YII} -VY I-I X11J I-XXI J II
00 10 K-l,7

10 SSX I J ,K t "SSX IJ ,KI + I XII J I-Xx{J) I_ Oil flO-XX It<.»
DO 11 J"'1,7

11 tHJ}"'SSXY(JI
GU TO 117,18,19,19),t<.4

19 CAll MATV7ISSX,7,B,I,OET)
00591=1,Z

59 A4Ill-RII+SI+A4(JI
00491=1,Z
IF lABS IBI I+'5I/A4( r)) -0.001149,49, 14

49 CONTI NUE
GO TO 16

11 SSXY(6)=SSXYf71
DO ZO J"'I,6
SSXIJ,61"'SSX{J,71

ZO SSXI6,JIESSXf7,JI
SSXI6.61:SSXI7,71

18 CAll MATV7ISSX,6,SSXY,0,OETI
00 21 J"I,b
B{J I "'0.0
00 ZI K"'1,6

21 BIJI:aBIJI+SSXIJ,KI_SSXYIKI
GO TO 12Z,231,K4

23 A4111-Slbl+A4Ill
I F tABS IS 1611441111-0.001) 16,16, 14

22 A4t21"'BI61+A4121
IF tABSle 161/A4(2) 1-0.01')1 116,16,14

14 K5"1
GO TO ]]

16 KS-Z
33 GO TO 134,Z,341,~5

34 GO TO 131,31,?,31),K4
31 (\11)"'0.0

B IZI-O.O
DO 36 l"'l,Nl
00 3b J"l,JR[P
B(41 :a I Y1 ( I ,J I - - ,64 (3) -1. ) 1 A4 (3) I DO

CHLE2101
CMLE210Z
CMLEZI03
(HlEZI0"
CMLE2105
CHlE2106
(HLE2101
(HlEZI08
CHlEZI09
(HLE2110
CHlE2111
CMlEZI1Z
CMlE2113
CMlE21l4
CMlEZl15
CMlE2116
CMLEZ117
CMlE2118
CHlEZI1Q
CMlEZ120
CHlEZtZI
CHlEZ12Z
CHLEZtZ3
CHU21Z4
CMlE2125
CMlE21Z6
(HlE21Z7
CMlEZ128
CHLEZ129
(HlE2130
CHlE2l31
(MlE2132
(HlE21]]
CMLE2134
CMLE2135
CMlE2136
CMlE2t37
CMlE 2138
CMlE2139
CHlE2140
CMlE2141
CMlE2142
(MlE2143
CMLE21"4
(MLE2145
CMlE2146
CHlE2141
CMLE2148
CHlE2149
CMlE 2150
CHlE21S1
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1'1 SI-YlII,JI--,14(3)-4l0GIYlI J ,J) IIA4(31100
6161-6 I SI-O 141 /41, (3)-8(41-4l0GIOl
tlllJ-RI11+6161-t\161

360IZ1-6IZ)+0Ibl-IYYZII)-6141)
"4131-Alt 131+1'(21/811)
IF lABS IIAlt 131-A'5 (31) IAlt 131 )-0.001131 ,H, 38

18 KS-l
loU TO 2

37 GO TO 12,2,391,"'5
19 KS-Z

GU TO Z
END

II CUP
-OElE TE CMlEZ
- S TaitE WS U4 C"'lEZ

CMlEZ1SZ
C"'lEZ1S3
C"'lE21S4
CMlE21S5
CMLE21Sb
Cl'RE2157
CMlE2158
CMLE21SQ
CMlE21bO
CMLE2161
CMLE21b2
CMLE21b3
CMlE21blt
CMlE2165
CMlE21bb
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If JOB
If FUR
-LIST ALL
• ~AME MATV7
-[XTENOED PRECISIUN
-UNE WORD IfHEGE:RS

SUBROUTI"lE MATV1IA,N,B,M,DETMI
lJlMENSION I PVOTI1I ,A 11,11 ,B11, LI ,INOEXI1, 7), PIVOT(1)
E,QUI VALENCE (T ROW, JROWI , II nUM, JCLUM), (AMAX, T, SWAP)
OETM"'l.O
DU 20 J-l,N

20IPVUTIJI:0
au 550 l"'l,N
AMAX"'O.O
DO 105 J-l,N
IF 1I PVOT I J 1-1160, 10'5 ,60

60 DO 100 K-l,N
IF II PVOT IKl-l' 80, 100 ,140

80IFIABS{AMAXI-ARS(A{J,KIIJ85,100,100
85 IKOW"'J

ICLUM:K
AMAX"'A{J,KI

1'10 CONTINUE
11)5 CUlHINUE

IPVOTIICLUMI"'IPVOTIICLUMI+l
IF {I ROW- ICLUM 1140 ,2bO ,140

140 DE n~--OE TM
UO 200 L:l,N
SWAP:A(IROW,LI
A IIROW,ll=A (ICLU"I,ll

200 AIICLUM,lI"'SWAP
IFIMI260,260,:!10

210 00 250 L-l,M
SWAP=RIIRQW,lI
t\ 1IROW,LI-B IICLUP-I,L)

250 ijIICLUM,lI"'SWhP
260 INDEXII,ll-IROW

INDEXII,21"'ICLU"I
PIVOTII J"'AIICLUM,ICllJMI
DE TM"'OE TM. PI vrH {I I
AI ICLUM, ICLUM} "'1.0
00 )5() L::l,N

3'50 A(IClUM,lI::o:AIICLUM,LJ/PIVOTII}
IF!MI380,380,360

360 UO 370 l::I,M
310131ICLUM,1I"'81ICLUM.,1I/PIVOT{11
380 00 550 U"'l,N

I F I Ll- TCLU!"I} 400 ,550 ,400
400 T:A (Ll "CLU"')

AILl,ICLUMI"'O.O

MATY1000
MA1V1001
MATY1002
MATV1003
MATV10L4
MATV700S
Mil, TV1006
MATV7001
MA TY700~
MArV7009
MATV10lC
MArV7011
MATV1012
MATV1013
MATV1014
MATV1015
MATV1016
MATV7017
MATV10 18
MATV1019
MATV702G
MATV7021
Mil, TV7022
MATV10Z3
MATV7024
Mil, TV10Z5
MATV7026
MATV1021
MATV1028
MATV7029
MA TV7030
MATV7031
MATV7032
1'11\ rV7033
MATV7034
MATV7035
MATV7036
MATV7031
1'11\ TV1038
MATY7039
MATV1041)
MATV1041
MATV7042
MATV7043
MATV1044
MATV7045
MATV7046
MA TV7Q41
MATV1048
MATV7049
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OU .. 50 L-l,N
41)0 Alll,LI-AILl,LI-AtICLUM,L1eT

IF(HI550,1)50,460
"60 00 500 L-l,M
5006111,LI-8(ll,L1-BIICLUM,L1eT
!J 1:;0 CUN TI NUE

DO 710 l-l,N
L-N+l-I
IF 11NDEXIL, ll-INDEX IL ,ll )6l0, 710,630

630 JROW-, ...DEX(Lt!)
JCLUH-INOEXIL,21
DO 105 K-1,N
SWAP-AIIC.,JROWI
A tIC. ,JRUW) _A I K, JCLU")
AIK,JCLUMI-SWAP

705 c.ONTI"IVE
710 CONTINUE
740IFIDETM-0.ooonll117'50,750,76C
150 OETM-O.O
760 RE TURIII

END
II DUP
-UElETE "ATV7
e STORE WS VA "ATV7

"'ITV1050
"ITV7051
"AT\l7052
MATV7053
M,T\l705"
MATV1055
I'IAT\l701:;6
H'T\l70'S7
"A TV7058
MATV700;9
MAT\ll0bO
"ATV7061
,..ATV1062
MAT\l7061
MATyl0b"
MITY7065
""ATV7066
MATY7061
MATV7068
HATV1C'69
",ATY7070
MATV707l
MATY1072
"ATV7013
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II JO~ OR TH2000
II FOR OR TH20Cl
-LIST All ORTH20C2
-'lAME OR. THl OR TH1003
-EX TENDED PREC I SJ UN OR TH10Q4
-ONE WORD INTEGERS ORTHZOQ5

SUBROUTJ NE OR THZ OR TH2006
INTEGER p,a ORTHZ007
DIMENSION WlIOO,5) QRTH1D08
C.OMMON YIIDO,I 3),Xll 00,2) ,Bt 71,A4131 ,SSY,N,IREP, T ITl (11),10, A3131 ,ORTHZ009

IN4,K. SSXll7, 71, XX171 ,H1 CLOD 1,11.5131, SSXYlll ,X412) ,YY,X3C 21,X1121 ORTH2010
A5 FUR~ATI'OPOW[R TRANSFORMATlmlS OF INDEPENDENT VARIABLES - Al -'F8.0RTHZOll

14' AZ z'F8.4/'OPQWER TRflNSFORlIIAlION OF DEPENDENT VARIABLE - C -'FORTH10IZ
28.41 ORTHZ013

AI, FOW.MAT(5El5.~1 ORTH2014
83 F(JRMUl'OCROSS PRODUCT MATRIX'II ORTH1Cd5
~Z FOR"'. Tl 'ONOR"'''l ORTHOGONAl POLYNOMIALS' III0X' XI' 13X' X2' llX' XI-X l' lOR TH10l6

101('X1-XZ'10X')(I_X1'1 ORTH1DI7
81 FORMATI'I'IZAbl ORTH10l8

P-5 QRTH1019
Q"8 ORTHZ020
NI-NIIREP ORTH1021
ou 1 l-l,Nl ORTH20Z2
DO 1 J::I,Z ORTH2023

1 Wll,JI"IXCI,JI ..AltIJI-XX(JJ)/SORTIXltIJJI DRTHZ014
au Z J"l,Z ORTHZDZ5
XIlJl"O.O ORTHZ026
OIJI"O.O ORTHZOZl
AAZ::A4IJ)_Z.O ORTHZOZ8
00 Z l"I,Nl ORTHZOZ9
XIIJ)::XltJI+Xll,JI"AA2 ORTH2030

2 X31 J 1"X3(J I+xli ,JI"AAZ-l XII ,JI"A4( J I-XX IJ I J ORTHZ031
00 3 l::l,Nl ORTH2032
DO 3 J"I,Z ORTtiZ033

3 WC J, HZI" {xC t, J I-xII, JII"A4 (JI-Xl1 J IIN1-(X I r ,J l"A41 J I-XXI J I )-X310RTH2034
lJlIX4(JI ORTH2035

UO 4 J"l,2 ORTHZ036
XJIJI-O.O OR,TH20n
00 4 I=I,NI ORTH2038

4 X3(JI"X3IJJ+Wll,J+21-WII,J+Z) ORTHZ039
WW-O.O ORTHZ040
ou 5 1-I,Nl ORTH204l
WCI,51"WII,lI-Wll,21 ORTH204Z
WW-WIoHWII ,5) INI OR TH2043
DO 5 J"3,4 ORTHZ04~

5 WII,JI-W(I,JIISQRTlx3IJ-ZII ORTH2045
D071:zI,5 ORTHZ046
SSXYII):zO.O ORTH20lt7
OU 7 J"1,5 ORTH2048

7 SSX211,J)"O.O ORTHZOl,q
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W5-0.0
DO 13 1-1,N1
WII,51-W( I tl )_WII ,2)

13 "S-wS+(wl( ,51-WWI"2
on 141 t-1,N1

14 W( I ,51-I WI r ,S)-WWI/SQRTtWS)
DO e '-l,Nl
0') t:I J-l,S
SSXYIJ '-SSXYI J 1+ (YY2111-YYI_W( I ,JI
00 8 J1-1,5

tl SSX2IJ.J11-SSlC2IJ,J11+WII,J)-W(I,J11
....0 TO (&,9) ,K

b ~O TO t 10,91 ,N"
9 WItITEIP,81IT1Tl

GO TO 111,121,K
12 WRlTEIP,85IA"
11 WRlTEIP,82)

WRI H: I P,li") (IWII ,JI ,J-l ,51, (-I ,~I)

WRITEIP,83)
wRITEIP,8"1 (ISSX211 ,JI ,J-1,S), 1-1,51

10 RE TURN
END

/I OUF"
-DelE IE ORTH2
-STORE WS UA ORTH2

OR TH2050
ORTH2051
DR TH20S2
OiOl TH20S3
ORTlt20S"
OR TH2055
OR TH20Sb
OR TH2057
DR TH2058
OR TH2059
OR TH20bO
OR TH20&1
OR TH20b2
OR TH20b3
OR TH20b"
OR TH20b5
OR TH20bb
OR TH20b 7
OR TH20b8
OR TH20&9
OR TH2C70
ORTH2071
OR. TH2072
OR TH207J
OR. TH2t' 14
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/I JOM
II FOR
-U Sf 4ll
-NA'1E CAN2
-eXTENDEO P~ECISIDN

-UNe WORD INTEGERS
SUBROUTINE CA~2IAA,A"BOA.:.l1

INTEGE~ p.U
OrMENSIO.... I\AI?,?I,AMROhI21.EI41,Dt41

RO FORMATI4X.12.5X,E15.6.5X.2E15.6)
P-5
Q••
NQ-+ I.-\
DO 1 I "'I ,N
DO I J-I.I
E II(. I -A/l, II.JI

I K-I(.+ 1
CAll JA.CUBtE.O.AM9DA,N,NQJ.-\
0021-1,N
OU 2 J"'I.N
AAII,JJ"'Dlk)

2 K-I(.+1
DO 3 l-l,N

3 WRI TE (P,80) I ,AMBOAt II. I U.( I ,JI,J-l ,NI
RETUKN
END

II OUP
-DELE TE CAN2
-STORE WS UA CAN2

CAN20000
CAN200C,1
CAN20002
CAN20003
CAN200C4
CAN20005
CAN20006
CAN200C7
CAN20008
CAN2000Q
CAN20010
CAN20011
C,O,N20012
CAN20013
CAN20014
CAN20015
CAN2001b
CAN20017
CAN20018
CA~2001q

CAN20070
CAN20021
(AN20022
CAN20023
CAN20024
(AN20025
CAN20026
CA~20C21

CA~20028

CAN20029
CAN20030
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I I JOR
II FOR
.LlST All
."UHE JACOB
-:':XTE"lOEO PRECIStON
-UNE wORD IIHEGERS

SUBROUTINE JAC06IA,R.C,NAA,NQ)
INTEtiER PIU
DIMENSION A(Z) ,f\(Z) ,efZ)

~OI FORMATfZ5H EIGEIIlYAlUE NO' CUNYERGEO Ip-,u-.
LOOPC -0
HA·N ....
NN-(NA-INA.lllf2
IF INO) lZ0,11)0,100

1QO K-l
00 ll5 1-1 ,lilA
ou 115 J-l, ... A
I F I I-J) 105.110.105

1e5 8IKI-0.
GO TO 115

110 8IK)-1.
115 K-K+1
12(j SUM-O.

IF INA-11325.310. 125
1?5 K-l

AMAX-O.
OU 155 1-1,NA
00150 J-1,1
IFII-JI135,14~,135

135IFIAtsSIAIKII-A"'AXI145.145,140
140 AMA)(-ARSIAIK))
145 'ERM-A(KI-AIK)

su"'- SU"'+ TE R"'. TERM
ISO K-K+ 1
155 SUM-SUH-TERM

SUM-SQRTISUMI
THRE S- SUMISQR T I FLOAf I NA) 1
THR SH-THRE S- 1.I)E-08
I F I THRSH-AMAlOlb5 ,310,310

165 THRES-AMAXI3.
I F I THRES-THRSH 1115,180,180

175 THR[S-THRStt
180 K-Z

N-O
JO-l
00 Z10 J-Z.IIlA
JO-JO+J
JJ-J-l

JA(.ORQ<lO
JA(.08001
JA(.OB002
JA(.080(l)
JA(.08004
JA(.08005
JA(.08006
JAC08001
JA(08008
JA(08009
JA(OB010
JA(08011
JA(08012
JACOBOI J
JA(0801't
JA(08015
JAC08016
JA(08(,11
JA(08018
JA(.0801l~~

JA(08020
JA(08021
JA(08022
JA(.0802)
JA(.08024
JA(.00025
JAC08026
JA(OB021
JA(080ZR
JACOB029
JA(.08030
JACOB031
JA(OR032
JACOB033
JA(OB034
JA(OBq35
JACOB03b
JACOB031
JACOl\038
JAC08039
JA(.OA040
JA(08041
JA(.OB042
JA(.08043
JAC08044
JACOOOI, 5
JAC08J46
JACOts047
JAC08048
JACOB049
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10"0
DO 26S 1"I,JJ
ID"IO+ r
IF lABS II, IK I I -THRESI2b5 ,2605,195

195 N"N+l
ALPHA .. IAIJOI-AIIOII/12._AIKI I
BE fA"I./ (1. +ALPHA_ALPHA I
ROOT"I. O+ARS I ALPHA) -ESQRT t 8El6.)
IF I AlPHA) 20S ,200 ,200

200 SSQ-O.S-BETA/ROOT
CSO"O. S-ROOT
GO TO 210

21)5 CSO-O. S-OE TA/ROOT
SSO"O.S-ROQT

210 CC:-SURTleSQ}
S--SO~TISSO}

ToI05C:"C(-5-2.
THIPA-e SQ-A I 10) + TWOSC_A (K J +SSQ-A I Jol
A I JU I -C:SO-A I JD J -TWOSC-A (K J+SSO-A II 0)
A(IDI-TEMPA
AIK 1-0.
KA~JO-J

KB-IO-1
Ke-NA-II-I I
KO-NA_ I J-li
DO 260 L-I,tiA
KC:-KC:+1
KO-Ko+I
T(MPA-C:C-S (Ke I +5-8 I KO I
S (KO) 2-S_8 tKC ,+ee-8 IKol
eIKel-TEMPA
IFl !-LI230,220,245

220 KH-KS+1
225 KA-KA+1

GO TO 260
;no KB-KB+L-I

IF (J-L 1240 ,225 ,250
240 KA-KA+L-l

GO TO 255
245 KO-KB+l
250 KA ..KA+l
255 TH1PA-eC-A (KR I +5-A I KA!

A IKA I a-SeA (KOI+ee-AIKAI
AIKBI,.TEMPA

260 CONTINUE
265 K-K+l
270 K=K+I

LOOPC:"LOOPC:+I
I F I LOOpe-50) 275,305,305

215 IFIN-"'N/81280,280,IBO
21\0IFITHRES-THRSHI285,300,285

JAC080S0
JAC080S1
JAe08052
JAeOB053
JAC00054
JAeOBOS5
JACOBOS6o
JACOBQS1
JAC080S8
JACOB059
JAC08060
JAC08061
JACOBOb2
JACO(06)
JACOB0604
JACOB065
JAeOB066
JACOB067
JACOB068
JACOB0609
JACOB070
JAe08071
JAC:OB072
JACOB073
JACOB(,74
JACOB075
JACOB076
JACOB077
JACOA078
JAC08079
JACOOOaO
JACOB081
JACOBOtl2
JACOB083
JACOB084
JACOR08S
JACOBOtl6
JACOBOB7
JACOB088
JACOOOe9
JACOB090
JACOB091
JACOBCQZ
JACOB09)
JACOB094
JAC08095
JACOB096
JACOB097
JACOB098
JAC:UB099
JACOBI0D



28S THRES-THRSH/3.
I F I THRE S-ThR SH 1295,180 t 180

Z95 THRES-THRSH
GU TO 130

300IFINI180,310,180
305 WRITE(P,9011
310 ll-O

00 320 Lal tNA
ll-ll+l

320 CILl-AllLl
J25 Rt TURN

END
II DUD
-OElE TE JACOB
-STORE WS UA JoleOe
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JACOBIOI
JACOBICZ
JACOBI03
JACQBl(l4
JACOBIC5
JACOAI06
JAC08101
JACOB 1<18
JACOB 109
JACOB I to
JACQBll1
JACOBIIZ
JACOBIl)
JAC08114
JACOB 11 5

l



THE DA fa, OECK FOR BOx2 MAY BE USED.
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CONPLOO(\
CONPLO(.fl
COJllPL002
CONPlOC]
CONPLOCi4
CONPlOOS
CONPL006
CONPLOC7
CONPL008

THIS PROGRAM liSTS POINTS 0'1 THE TWO-DlJ'lENSrONAl lIKt:lIHDOD SURFACECONPl009
FOR POWER TRANSFO~M4TIONS OF THE INOEPENDENT VARIABLES IN A TWO-FACTORCONPLOIO
NORMAl THEORY RESPONSE SURFACE ANAlYSIS IBOX2). A FIXED POWER TRANS CONPlDll
FOR/II14TIDN OF TH( RESPONSE /II1AY 8E SUPPliED. CU~Pl012

C.ONPlOI]
CDNPl014
CO~Pl/)15

C.ONPl016
CO~Pl017

CONPl018
CONPl019
C.ONPlO('O
CONPL021
C.OI'.lPlOl2
C.ONPL023
CUUPLOl4
CONPl025
CONPl026
CONPLOl7
CONPlOlB

10 - C.U~PLOl9

CONPlO](l
CONPl031
CONPL031
CONPl":l3]
CONPlOH
CONPl035
CONPlOH
CONPLOH

DIMENSION YI l'lO, 131 ,XI1100,21 ,X 1100 ,61, T IHI121, UI) ',YlI13I,X4t2ICONPl038
I,A 121, SI71 ,5517,71 ,SS11101 ,A4110,ll CONPL019

90 FORMATl29HOPOINTS ON LIKELIHOOD SURFACE) (DNPl040
89 FOR,..ATI'O_ •• VARIABLES FITTEO'II17X16H085ERVATIDN SETS/4X2HXI5X2HX(ONPl041

122X1311XI2,2XII CONPL042
88 FORMATIIOF12.5/10Fl2.51l0E12.4/1 CONPL04]
87 FORMATIlXlF7.].l]F1.21 CONPL044
86 FORMATI23HOCOfllSHNT ADDED Y. F8.3/5HOAl -F6.3,6H A2 -F6.3,SH CONPL045

1 C -F6.]1 CONPL046
85 FORMATI66HOINCORRECT NUMBER OF OBSERVATION SETS - SJl:IPPING TO NEXTCONPL047

1 DATA DECKI CONPlQ48
84 FORMATI16F5.31 CONPl049

1.fllL[ CARD - 112A61
2.CONTROl CARD - IlX,212,4FS.),f:X,F5.),131

12 - "4UMBER OF TREATMENT COMl\lNATtoNS
12 - NUMAER OF OBSERVATION SETS
2F5.3 - ESTl!"ATES OF POWER PAR"METERS FOR INDEPEDENT VARIABLES
F5.3 - FIX(O VALUE OF POWER TRANSFORHATlON OF DEPENnENT VARII\BLE
FS.3 - HALF SIZE OF INTERVAL AROUND GivEN ESTIMATES
13 - NUMBER OF VALUES OF EACH TRANSFORMAT[ON USED - SUGGEST

SQUARE nF THIS GIVES NUMBER OF PO[NTS LISTED
3.TR(ATMENT COM81NATIONS IN PAIRS - IlbFS.3)
4.0ArA - SETS OF ORSERVATlO~S FOR EACH TREATMENT C.OlotSIN"ltQN

ONE SET PER CARD - 113F6.31
5.9Q IN COlS.79-60 INDICATES ['NO UF DATA, ANOTHER DECK TO FOllOW

98 IN COLS.79-80 INOICATES END OF JOR - (ALL EXlT AFHR THIS DECK
6.REPEAT 1. TO 5. AS KEOUIRED

II JOB
II FOR
-LIST All
-UNE WORD INTEGERS
-t-XTENDED PR(CISION
-IU(SI2501 REI.DERI
-toCSI140] PRINTERI
-NAM( CO~~PL

C
C
C
C
C
C
C
C
C. SU8ROUU'IE CALLEO
C
C "'4TV7 - INVERTS MATRICES
C
C MAKEUP OF DA TA DECK
C
C
C
C
C
C
C
C
C
C
C
C
C
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83 FORMATllX,ZI2,4F5.3,6X,F5.3,f]'
A2 FORMATlIHI12A61
81 FORMATl13F6.3,121
lW FORMATI12A61

'-SL-.
5 REAOIL,aO}T1TL

READ (L, d3) ~1, I REP ,CO~ST, AA ,A~"', N4
REAO IL,841 (I KIll ,JI ,J-l ,21, I-I ,Nil

'-0
22 1-1+1

REAOIL,81)Yl,IQ
IF 110-98)9,23,23

90012 n-l,IREP
12 VII d II-YlII I )+CONST

GO TO 22
23 IFINI-I+112,4,2

2 WRITEIM,851
IF(IO-9815,6,5
CALL ElUT
N-NI_IREP
WR (TE fM,821T1 TL
WR I TE I JIll, 86 ICONST, AA
WRI TEIM,891 I I ,Ial ,IREP)
00 29 l-l,Nl

29 WRI TE '''',87)Kl' I ,II ,XI (1,21, IVII ,JI ,J-I, IREP)
DO 8 '-1,"'11

8 XII,1I-l.0
liD 3 I -I ,"II
00'3 J"'I,IREP

3 VII,JI-Vtt,J)--AAI3I
DO 18 l-l,NI
00 11 J-2,3
XII ,JI-Xl1 r ,J-II--AAlJ-ll

19 XfI,J+ZI"Xll,JI-XII,JI
18 XII,6I a XlI,21_l(tI,31

DO 20 1-1,6
51 I I aO.O
DO 20 J-l,6

20 SSII,JI-O.O
00 21 l-l,Nl
UO 21 11-1,6
DO 24 J"'l,IREP

24 Stl1l"'SIIlI+XlI,IlI-V(l,J)
DO 21 Jl-l,6

215Slll.JII-SSIIl,Jl)+l(II,111-XII,Jll-IREP
CAll ",ATV71SS,6,S,1,OEf)
S~3aO.O

00 2S 1-1,"11
00 25 J-I, IREP
U·VI I ,JI

CONPlOSO
CONPlOSI
CONPLOS2
CONPl05)
CONPlOSt,
CONPL05S
CONPlOS6
CONPlOS7
CONPl058
CONPl059
CO..,Pl060
CONPl061
CONPL(,l:2
COfllPlOb3
CONPl064
CONPl065
CONPl066
CONPL067
CONPlOb8
CONPlOb9
CONPL070
CONPl071
CONPl012
CONPl013
CONPl014
CONPl01S
CONPl07b
CONPl017
CONPl078
CONPl079
CONPl080
CO~Pl081

COfolPl(l82
CONPl063
CONPl084
CONPlCtl5
CONPL086
CONPl087
CONPl068
CONPl089
CONPl090
CONPL091
CONPL092
CONPl09)
CONPl094
CONPl095
CONPl09b
CONPl091
CO~PlOq"

CONPlO<,1q
CONPllOO
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00 26 J12I,6
26 U2U-SIJlI-xlt,Jll
25 SS3-SS3+U_U

OU 1 r E I,2
X4111 2 AA( I I-AIII4

1 AII122.0-(fIl\{II-X41111
WRITEIM,821T1Tl
WR,I TE (1'1,901
KK-O
KKK-O
001 lI*l,N4
DO 1 JJ-l,N4
KK"KK+l
KKKEKKK+l
A4(KK,11"'( 11-1 )-Afll/FlOATIN4-11+X4111
A4(KK,21 '" (JJ-II-A IZI/FlOAT (N4-1) H4 (21
00 10 l-l,Nl
DO 11 J-1,1
x I I ,J+11 2 Xl (I ,JluA4IKK,JI

11 XII,J+31-XII,J+1l-X(I,J+1l
10 X(I,61",xII,21-xll,3J

DO 13 1"'1,6
Sill "'0.0
DO 13 J"'1,6

13 SSII,JI"'O.O
ou 14 l-l,N1
uo 14 t 1"1,6
00 IS J:l,IREP

15 SIIlI2S(Ill+XII,l1l_YII,J)
DO 14 Jl=l,6

14 SS(I1,JII=SSII1,Jll+xll,IlI-X(I,JII_IREP
CAll MUV1(SS,6,S,1,OETI
SsY=o.o
DO 16 l-l,NI
UU 11) J-l, [REP
u.. yI I,JI
DO 11 Jl"l,6

11 u=U-S(JlI-xII,J11
16 SSY-SSy+u-u

SSllKK I '" (SS3/SSYI--lrlOAT IIH 12.01
IF(KK-lOI1,21,27

21 WIU TE IM,aal ( IA4 I I ,J I,I =1,10 I, J=l ,21, I SS 11K I ,K-l,lOI
KK:O
IFIKKK-13011,I,30

30 WRITEIM,a21T1Tl
WRITE(M,901
KKKaO

1 CONT I II/UE
IF(KKI31,3I,32

32 KK1-KK+l
DO 33 I:KKl,10

CONPL101
CONPliOl
COII/PUO]
COII/PL I 04
COII/PlleS
CONPlltJ6
COII/PlI07
cOII/Puca
CONPl109
CONPUlO
CONPUll
CONPUIl
CONPU13
CONPllI4
CONPL 115
CONPlI16
CONPll17
CONPll18
CONH 119
COII/PlllO
CONPlill
CONP1l22
CONPll23
CONPll24
COII/Plll5
CONPl126
COII/Plill
CONPl128
CONPU29
CONPll30
COII/P1l31
CONPl132
CONPUB
CONPl134
CONP1l35
CONH 136
COII/Pll37
CONP1l3&
CONPlI39
CONPl140
CONP1141
CONPlI42
COII/PL 143
CONP1l44
CONPl145
CONH 146
COII/HI47
CONP1l4P'
CONPlI49
CQ/\lPL ISO
CONP1l51



- 75 -

00 33 J-1,2
A4(1,JI-0.0

33 SSlIll-O.O
WIU TE (14.8811 fA4( I,JI ,1-1.10' ,J-1.21, ISS11K I,K-1, 101

11 rFllO-q8)5,b,~

END
II OUP
-DElE TE CONPl
• S TORI:: wS UA CONPl

CONPll 52
CONPll S3
CONP1154
CONPl15'5
CONP1l5b
CONPL157
CONPL158
CONPl1 '5q
CONPllbO
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OPTIONS

LINKS CALLED

SUBROUTf"lES CALLED

BOO - CALCULATES i'lL ESTIHATES AND POINTS FOR THE MLR GRAPHS
PMLR) - PLOTS HLR GRAPHS OF THE POWER TRANSFORMAT(QNS

CMLE3 - CAlCULATES i'lL ANO RML ESTIMATES
MATY - INVERTS MATRICES
CAN) - OIAGONAlILES HATRICES
JACUB - CALCULATES EIGENYA.lUES AND VECTORS OF DIAGONAL MURICES

BOX300DO
BOX3DOCiI
80X300(.,2
80X)0003
A0X3000~

80000G5
80X)OOOb
BOX)0007
BOX300n a
80X3000Q

C THIS Pq.OGRAM ANAlYlES THE DATA FROH RESPONSE SURFACE EXPERIMENTS Box30010
C wHEtl THRee HCfURS ARE M(ASURED. OPTIONS AllOW CALCULATION OF HAX!MUMBQX3DOII
C LIKELIHOOD ESTIMATES OF POWER TRANSFORMATIONS OF 80TH INDEPENDENT AND 80nOOl2
C DEPENDENT VARIABLES, AND THE PLOTTING OF THEIR MAXIMIZED RelATIVE 80X)0013
C LIKEliHOOD GRAPHS, AS A MEASURE OF THE PRECISION OF THE ESTIMATES. 80X30IJl4
C THE OA TA I S THEN SURJEC TEO TO ANAL VS I S OF VAR lANCE, US INC OR THOGONAL BOX30015
C POLVNO~IALS. AND CANONICtll A~ALYSrS, AND SPECIFIED CONTIlURS 80X300lb
C OF THE OEPENDPH VARIABLE ARE PLOTTED AS SLICES THROUGH THE CENTRE OF 80X30017
C THE SURF AC E, 80TH WITHOUT AND WITH TRANS FORMAT ION. BOX 300 1 &
C BQX30019
{; OPTIONS ALLOW THE CALCULATION OF MAXIMUM RelATIVE LIKELIHOOD BOX30010
C GRAPHS FOR THE BlJI COEFFICIE~TS IN THE NON-LINEAR CASE, AND FOR THE BOX)OC21
C XIII COOROINA.TES OF THE CENTR~. 80X3002l
C Box30G23
C UP ro 99 POINTS lN THE FACTOR SPACE ITREATHENT COMBINATIONSI ARE BUX30ti14
C ALLO"'ED, WITH UP TO 10 OBSERVATIONS AT EACH POINT (OBSERVATION SETSI. BUx300ll5
C B000016
C NEGATIVE VALUES OF X AND v + CONST .,\RE NOT ALLOWEO B000027
C BOX300Z8
C TO TRY OTHER VALUES OF TIiE POWER TRANSFORHATIONS TH"N THE i'lL BOX300Z9
C ESTIMATES, USE CRLF3. BOX30030
C Box30031
C TO TRV UTHER RESPONSE EQUATIONS WlTH SOME BtJl-O, USE PRRE3 BOX30032
.: BOX30033

TO TRY OTHER SLICES THAN THROUGH HIE RESPONSE SURFACE CENTRE, USE AOX30034
S~S3. Box30035

Box3003b
BOX30037
BOX)0031o!
ROX30039
BOX300~O

BOX)0041
80x3004~

BOx30043
60x300~~

80X)0045
BOX3004b
BOX30C47
60X30C48
BOX3004?

/I JOB
II FOR
-LIST All
-1",,,ME BUX3
-l:.XTENDED PRECISION
-nNE WORD INTEGERS
- IUCSIUI SK)
-IOCSIHO) PRINTER)
-IOCS11501 READER I
C
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MI\K£UP OF DATA DECK

CALC.ULATES POINTS FOR THE RESPONse SURfACE CONTOURS
PLUTS RESPONSE SURFACE CONTrlURS

PC~T3 ­
SLiC 3 ­

SURFACE
CRS3 -
PRS3 -

swi TCH 10 UP - PLOT RESPONSE SURFACE CONTOURS
SWITC.H 9 UP - PLOT MAXIMUM L1KELIHOUD RATIOS
SWITCH 8 UP - PLOT MAXIMU~ UK[LlHOOD RATIOS
SWITCH 7 UP - PLOT MAXIMUM UKEUHOOD RATIOS

COOROINATES
SWITCH b UP - ENTER ALTERNATE CONTOUR

WHEN PLOTT I NG CONTOURS

CPAln - CALCULATES POINTS FOR THE HLR GRAPHS Of 81J) If.! THE
~mN-LiNEAR CflSE

PP1IR3 - PLOTS "IlR GRAPHS OF THE RIJI COEFFICIENTS
INF03 - C4LULAT£S INFORMATION AND V4RIANCE-COVAR(ANCE MATRICES
4NVA3 - PERFORMS 4NAlYSIS OF VARIANCE
COEF3 - CALCULATES AND PLOTS POINTS FOR MLR GRAPHS OF THE BIJ}

COEFFICIENTS
E IGN3 - PERFORMS CANONICAL Af.lALYSIS
CEND - CALCULATES POINTS FO~ THE MlR GRAPHS OF THE CEf.!TRE

COORDINATES
PLOTS MLP. GRAPHS OF THE COORDINATES OF THE RESPONSE CENTRE
CALCULATES EIGENVALUES AND VECTORS FOR SLICES OF RESPONSE

BOX30050
BQX)0051
B0X30052
BOX)0053
BQX30054
BOX30055
BOX30056
BOX30057
B00005B
BOX10059
B000060
Box30061
B000062
BOX30063
BOX30064
BOX30065
BOX30066

OF POWER TRANSFORMATIONSBOX30067
OF B(JI COEFFICIENTS ROX30068
OF THE CENTRE B000069

BDX10010
LEVELS IF IMAGINUY POINT FOUNOBUX30071

BOX30072
BOX30Cl11
BOX300 74
BOX10075

i.TlTLE CARD FIRST - 112A6) BU00076
2.CONTROL CARD - {tl.212,5F5.3,213,F5.3,131 BonOOH

11 - OPTION - 0 - POWER TRANS. FOR IND. AND DEP. VARIABLES BOX3007B
1 - POWER TRANS. FOR I~D. VARIABLES ONLY BOX30079
2 - POWER TRANS. FOR DEP. VARtABLE ONLY ROnOOaO

12 - NUMBER OF TREATMENT COMBINATfONS eOX300Sl
12 - NUMRER OF OBSERVATION SETS BQX300B2
F5.3 - CONSTANT ADDED TO DEPENDENT VARIABLE, Y Rox30081
4FS.3 - INITIAL ESTIMATES OF PARAMETERS - Al,A2,A3,C BOX300B4

0.0 YIELDS NATURAL LOG TRANSFORMATION BOX300BS
+100. YIELDS POSITIVE EXPONENTlAL TRANSFORMATION BOX30CS6
-100. YIELDS NEGATIV[ EXPONENTfAL TRANSFORMATION BOX3DD67

I3 - MAXIMUM "lUMBER OF ITERATIONS ALLOWED FOR ML ESTIMATE BOX30D88
C THE FOLLOWING REOUIRED ONLY WITH OPTION 9 BQX30089
C 13 - MAX-I MUM NUMRER OF lHRATIONS ALLOWED FOR POINTS OF LlKELlHOOOBOX30090
C GRAPH BOX30091
C F5.3 - HAlF SIZE OF INTERVAL TO BE PLOTTED AROUND MflXIMUM - BOX30097.
C - SUGGE ST 2.5 B0X30093
C 13 - NUMBER OF POINTS TO BE PLOTTED IMAX~ 75} 8000094
C 3.TREATMENT COMBiNATIONS IN TRIPLETS - 116F5.31 BOX3009S
C 4.0ATA - SETS or OASERVATIONS FOR EACH TREATMENT COMBINUION BOXl009b
C ONE SET PER CARD - (lOF6.3t Box30097
C 5.99 IN COlS. 79-80 INDICATES END OF DATA. ANOTHER DECK TO FOLLOW B0X30098
C 98 IN COlS. 79-80 INDICATES END OF JOB - CALL EXIT AFTER THIS DECK BOX30099
C ~.IF OPTIOfi 10 IS USED, CONTROL CARD - I13F6.21 BOX30100



1CJF6.2 - 10 CONTOUR LEVELS 1"4 UIIlITS OF THE DEPENDENT VARIA8LE
3F6.2 - '3 FACTOR LIMITS FOR PLOTTlfI4G IN UNITS OF THE INDEPENDENT

VAR 1ABLe 50
7.I<EP(AT 1. TO 6. AS REQUIRED
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BonOIOl
BQx3010l
BDX]OIO]
BOX30104
aOX]OlG5

STATION PLOTTER peN EXACTLY 1.4 INCHES FROM THE RIGHT EDGE OF NARROWBOX3010b
P6,Pl::R 60X301(;7

BOnDle8
bHEGER P,O Box30109
COMMU". YI10D,I") ,X(11')0,3) ,RII2) ,A414) ,SSY,N, IREP,T ITl112), 10,A](4)80)(30110

1 ,N4 ,N5, AN4 ,NNNN,O ,AA 14 I ,CONS T BOx]0111
OEFI~E FILE 211320,b,U,KK11 BOX3CI12

fl8 FORMAT(SOHDlERO Y OBSERVATION - PROCEEDING TO NEXT DATA DECKIII) 8000113
97 FORMAT(50HOLERD X OBSERVATION - PROCeeDING TO NEXT nATA DECKII/I Box30114
86 FORMATI'OCOIl4STANT ADDED Y. 'F5.3/'0INITIAL ESTIMATES'1I7X'Al'180X30115

13X 'A2'13X'A3'13X'C'/4E15. 71 I tWX]OI16
85 FORMATI' INCORRECT NUMBeR OF OBSERVATION SETS - SKIPPING TO NEXT oaDx30117

lATA OECK'II/I 80X)(\118
84 FORMATI16f5.31 BOX30119
83 FORMATlI1,212,SF5.3.213,F5.3,1)1 aOOOl2e
82 FORMATt'l'12A6) 80X30121
81 FORMATI10F6.],18Xt12) 80X30122
~o FORMATI12A,,) 80X30123
79 FOW.MAl(bEI5.5,161 Box30124
78 FORMA TI' OMAXI '4UM LI KEL IHOOO ES T I MATES '/nx' AI' 13X' A" 13X' A3' 13X 'C' 80X30125

114X'SSO'lOX'ITER ALLOWEO'/5EI5.7,217/1 80X30126
77 FORMAT{ 'O'bX'A.l' I]X'A2'I)X'A)' 13X'(.' 14X'SSO'13X'R'9X' ITEP:' I tWX)0127

P"'5 80X30128
Q"'8 BOX30129
V2"0.0 80X30130
J3"13 80nOl31

5 REAO{Q,80)TITL 80X)0132
WRITEIP,82IT1TL BOX]0133
READ {O, 83l N5 ,N1, I RE P ,CONS T, AA ,N10, Nil, AN4, Nit BOOOl34
fF(N4-75124,24,25 BOX30135

25 N4"'1o; BOX3013b
24 WIUTc(P,86ICONST,ltA BOX30137

N5"N5+1 BOX30138
READ (1),8411 (X 11 ,JI ,J-l ,31,1:1:1 ,NIl B0X30139
1-0 BDx3DI40

22 1-1+1 Box30141
ItEADIQ.tHlIY{I,Jl,J"ltlOI,IO 8UX301 .. 2
IF( 10-9819,23,2] BOX30143

9 00 39 J"ltIREP BonOl44
39 YII ,JI"YlI,JI+CONST 80X30145

liD TO 22 80X)0146
23 N2"1-1 BOX30147

IFINI-N212,4.? BOX3014A
2 WRITEIP.851 80X3011t9

41t IFIID-9HI45,6,45 80x30150
45 CALL DUSWII0,JID) 80X301St
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GO TO (46,5) ,JiO
46 REAO(Q,811R

GO TO 5
6 CAll EXI T
4 N-NI_IREP

DO 4\) l-l,Nl
DO 41 J-l,3
J F I XII , J I 142,42,41

41 CONTINUE
DO 40 J-l,IREP
IF(YI I ,J) )43,43,40

40 CONTI NUe
GO TO 41

42 WRI IE IP,81)
GO TO "4

43 WRITEIP,881
GO TO it4

"7 OU 16 J-l,3
IF IAAfJ) 126,17,26

17 00 Itl r -I ,Nl
18 XIJ,JI-AlOGIXII,JII

GO TO 29
26 IFIABSIUfJII-IOO.Ollb,21,lb
27 au 28 l-l,Ni
2tl XII,JI-€XPIAAIJl-XIJ,JIIlOO.1
29 AA{JI-l.O
Ib CUNTINue

IFIAAI41119,2t'),19
2000211-1,Ni

DO 21 J-l,IREP
21 YtI ,J)-AlOGfY(I ,JII

liO TO 33
19 lFUBSIAA(41)-100.)31,30,31
30 un 32 I-l,Nl

uu 32 J-l,lREP
12 YII,JI-eXP(AAf41.Y(1,JIIlOO ••
H U,141-1.0
31 0=0.0

0015 f-l,Nl
0015 J"'I,IREP

150"'O+AlOGfYII,JI.
DO 1 J-l,4

7 A4(JI-AAIJI
NPrlINN-NI0
CAll CMlE315,ITER,V2,J3)
WR I TE I P, 181 A", SSY ,ITER ,NNNN
DO 3 J-l,4

3 A3tJI-A4(JI
CAll OATSWl9,J91
GO TO f13,121,J9

12 CAll DATSWI8,JS)

6QX30152
60X30153
60X30154
60X30155
6000156
BOX30151
Bon0158
BOX30159
BOX30lbO
AOX30161
BOX30162
BOX301b3
80X301b4
80X301b5
80X30166
BoX30167
80x30168
BOX30lb9
BonOI10
BOX30111
BOX30172
BOX301 n
80X30174
8UX30175
BOX3D176
BOX30177
BOX30118
Box30119
80x30180
80X]0181
BOX30182
800018]
eox30184
Box30185
BOl()0186
Bon0187
80nDle8
80X30189
BOX30190
BOX30191
BOX30192
BOX30193
BOX30194
BOX30195
BOX]OI96
BOX30191
BOX30lC~8

BOX)0199
BOX)0200
BOX)0201
BOX30202



GO TO 134,351,J8
34 CALL lIfiKlCPAA31
35 N4-Z

CALL lINK(lNr031
13 SSYl-SSv

AN5-N4-1
00 1 J-l,4
GO TO CI0,10,10,III,J

10 GO TO CI4,14.1},N'5
11 GO TO 114,l,l41.N'5
14 WAITE.IP,111

X4-AjtJJ-Ml4
A-Z.0-16.3IJI-X41
au 8 JJ-I,4

a h4IJJI"'A3IJJI
UO 38 l-l,N4
ou 36 K"'I,,,
IFIA8SIA4IKII-'5.0J36,36,37

37 A4{KI-A3CKI
36 CUNTI"'UE

A" (J 1-I-A/AN5+ X4-A/AN'5
NNNN-"ill
CAll CMLclIJ,ITEA,V2,J31
R-N-ALOG I SSV I/SSV 1/2.0
R-[XPIRI
WRf fE (P, 79IA4,SSY,A,1 TEA
K-IJ-ll-""4+1
wRI TE (21'KIR

38 CONTI NUE
1 CONTINUE

CAll lINK(PMLR3)
END

/I DUP
-OEL( Tl: BOX3
-STORE loiS UA Rox3

- 80 -

80X302C3
Bon02D4
80X30205
80X302('6
80X3021)7
Bon0208
BOX30209
80x30216
80X30211
80)(30212
80)(30213
80X30214
80X30215
80X30216
8000217
80)(30218
80)(30219
80)(30220
80X30221
BO)(30222
80)(30223
B000224
Box30225
B0X30226
BOXl0227
Bon02l8
B0X30229
80X30230
80X30231
80x30232
80X30233
ROXl0234
8000235
80n0236
Ron0237
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SUBROUTINES CALLED

NEGATIVE VAlUES OF X AND Y + CONST ARE NOT AllOWED

THIS PROGRAM IS DESIGNED fOR COMPLETE CONSOLE CONTROL.

RELATIVE LIKELIHOODS OF VARIOUS TEST VALUES OF

OPTIONS

LINKS CALL Ell

MATV - INVERTS MATRICES
CAN) - OJAGONAL1lES MATRICES
JACUB - CALCULATES EIGENVALUES AND VECTORS OF Of AGONAL MATRICES

CRLF3 - CALCULATES
JlUNSFllRMS
INf03 - CAlULATES INFORMATION AND VARIANCE-CDVAR;UNCE MATRICES
ANVA3 - PERFORMS ANALYSIS OF VARIANCE
COfF3 - CALCULATES AND PLOTS P01NTS FOR MLR GRAPHS OF THE BtJI

C.OEfFICIEIIlTS
EIGN3 - PERFORMS C.ANONICAl ANALysrs
CENT3 - CALCULATES POINTS FOIt THE MLR GRAPHS OF THE CEIIlTRE

COORDINATES
PCNn - PLCTS MLR GRAPHS OF THE COORDINATES OF THE RESPONSE
CRS3 - CALCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS
PRS3 - PLOTS RE')PONSE SURFACE CONTOURS

CRlF 3000
CRlF3001
CRlF3002
CRlF3003
CRlF3004
CRlF3005
CRlF300b
CRlF3007
CRlF3008
CRlF3009
CRlF3010
CRlF3011
CRlF3012

THIS PROGRAM 4NAlYlES DUll, IN THE SAME MANNER AS 80'0. BUT ONLY CRlF3013
FOR TEST VAlUES OF THE POWER TRIl.NSFORMATlONS wHICH ARE ENTERED ON THE CRlF3tJ14
CON~OU TYPEWRITE~. THE REll\TIVE LIKELIHOOD OF THESE TEST VALUES, AS CRlF3015
COMPARED WITH THE -.AXIMUM lIK[LIHOOD ESTPilATES. IS CALCULATED. CRlF301b
VARIOUS T(ST VALUES MAY BE ENTERED. AND THE COMPLETE ANAlYSIS DONE ON CRLF3017
ANY LIKELY VALUES SElECTED FROM THESE. SEE BOX3 FOR DETAILS OF THE CRLF3018
ANAlYSIS. CRLF3019

CRLF3020
PREOICTED VALUES OF THE RESPONSE VARIABLE MAY BY CALCULATED FOR CRLF3021

A'IY SPECIFIED FACTOR VALlJES. THE CANONICAL VARIABLES MAY BE CALCULATEOCRLF3022
FROM GIVEN FACTOR VALUES AND VICE VERSA. FORMATIFI5.5) CRLF3023

CRLF3024
CRLF30?5
CRLF302b
CRLF 3021
CRLF3028
CRlF 302Q
CRLF3030
CRLF3031
CRLF3032
CRLF3033
CRLF3034
CRLF3035
CRLF303b
CRLF 3037

CENTRE CRLF3038
CRLF3039
CRLF3040
CRLF3041
CRLF3042
CRLF3043
CRLF 3044
CRLF3045
CRLF304b
CRlF3047
CRLF3048
CRLF )04Q

II JOB
/I FOR
-LIST All
-NAME C~LF 3
-EXTENDED PR(CISION
-ONE WORD INTEGERS
-IUCStKEYBOARDI
- IOC St TYPE ItR I fER}
-lOCS11403 PRINT(RI
-IOCS12501 READER)
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MAKEUP OF DA IA DECK

SWITCH 10 UP - PLOT RESPONSE SURFACE CONTOURS
SWITCH 8 UP - PLOT MAXIIIlU,. LIKELIHOOD RATIOS OF 8lJI COEFFICIENTS
SWf TCH 7 UP - PlOT MAXlMUM lIKi:lIHOOD RATIOS OF THE CE~TRE

COO~oINATES

SWI TCH b UP - ENTER ALTERNAT[ CONTOUR LEVElS IF IMAGINARY PUINT
WHEN PlOTTING CONTOURS

I.TITlE CARD FIRST - 112Ab)
2.CUNTROl CARD - IlX,2I2,F5.31

12 - NUHt\ER OF TREATMENT COMBINATIONS
IZ - NUM8ER OF OBSERVATION SETS
rS.3 - CONSUfolT ADDED TO DEPENDENT VARlA8lE, Y

3.TREII.TMENT COMBINATIONS IN TRIPLETS - IlbFS.l)
4.DATA - SETS OF 06SERVATIDrlS FOR EACH TREATMENT COMBINATION

ONe SET PER CARD - IIOF6.31
5.91:1 OR 99 IN COlS. 79-80 I~OICUES E"O OF QATA
b.Rt:PEAT 1. TO 5. AS REQUI~ED

CRLF3050
CRLF1051
CRLF3052
CRlF3053

FOUNOCRLF 3054
CIol.LF 3055
CRLF30'ib
CRLF30S7
CRLF 3058
CRLF3059
CRLF30bO
CRLF30bl
CRtF30bZ
CRtF30b3
CRtF 30b4
CRLF30b5
CRLF 30bb
CRLF30b 7
CRtF 30b8
CRLF30b9

STATION PLOTTER PEN F.UCTlY 1.4 INCHES FROM THE RIGHT EDGE OF NARROWCRlF3070
PAPeR CRLF3011

CRLF 3072
INTEGFR P,Q CRLF3073
DIMENSION EVAII2) ,EvE liZ ,IZI,ll131 ,X3131 ,)(SI31 ,X41121 CRLF)G74
COMI'ION YI1000101 ,)(1100,31 ,BIIZ) ,A4(4) ,SSYl,N, IREP,TIT1lIZI,lD,A3(4CRLF3075

II ,N4,Xl {IO}, SSXY( 101 ,YYIIIOOI ,SS)((12, 121 CRlF307b
COMMON Y21lJO.lOI CRtF3077
EUUI VALENCE I X3111 ,X41111 CRLF3078

99 FORMAT( 'TYPE I~ XI, X2 AND X) IN UNTRANSFORMED UNITS'I CRLF3079
q& FORMAT1'GX VARIABLES CALCULATED FROM CANONICAL VARI~BLES' 1 CRLF30BO
97 FORMAT('TYPE fN ZI, ZZ AND l3'} CRLF30BI
96 FORMAT('TYPE IN EIGE~VALUcS AND -VECTORS BY ROWS AS IN PRINTOUT'1 CRLF308Z
?5 FORMATf4EI5.'i1 CRtF30B3
'14 FURMATI'OPREOICTED VALUf OF Y FUR GIVEN Xl, XZ AND X3'/'O'1X'Y'13XCRLF3084

I'XI'13X'X2'13)('X3'1 CRLF3085
93 FURMATI'QVALUF.S OF BfJI COEFFICIENTS'1I0ElZ.51 CltlF30b6
9Z FORMATI'OTEST VALUES OF POWER TRANSFORMATIONSI/'0'bx'AI'13X'AZ'13XCRLF3087

l'A3'13X'C'/4E15.5} CRLF3088
91 FORMATf'TYPE IN VALUES OF Xl, XZ AND X3'I CRLF)OB9
90 FORM,ulIZ) CRlF3090
89 FORMAT I 'TYPE IN NUMflER OF VALUES OF Y TO BE PREDICTED IZ FORMU'ICRlF3091
88 FORMAT! 'OCONSTA.NT ADDED Y + 'F?31 CRlF309Z
87 FORMATI'INCURq,ECT NUJolaER OF OBSERVATION SETS - SKIPPING TO NEXT QACRlF3093

ITt. OECK'I CRlF30?4
86 FORKATllbF5.)1 CRtF1095
85 FORMATf'IF RElATIVE LIKELIHOOD IS SATISFACTORY, PRESS EOF'/ 'IF NOCRLF309h

IT, TYPE 1 TO TRY NEw TEST VAlUES, -1 TO READ MORE D~TA OR CAlL EXlCRlF3097
2ft I CRLF3098

84 FORMATI'OTEST VAlUES OF POWER TRANSfORMATIONS'/'O'bX'AI'13X ' A2'13XCRLF3099
l' A3' 11X 'C' 14X' SSO' 13X' R'/bE15. 51 CRLF 3100
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83 FORl"AT t 'OMAX I Jl4UM LI KElIHOOD EST 1MATES '117X' AI' 13X' A' '13X' 06,3' 13X 'C 'CRtF 3101
114X'SSO'/5E15.51 CRLF3102

82 FORMATI'l'lZA61 CRLF3103
81 FQRMATII0F6.3,18X,IZ} CRlF)104
80 FQRMATIIZA6) CRLF310S
19 FURHAfl'TYPE IN THREE MAXIMUM LIKeliHOOD ESTIMATES OF POWER TRANSFCRLF3106

lORMATIONS FUR INDEPENDENT VARIABLES'I'THEN, ONE ML ESTIMATE FOR DECRLF3101
2PENDENT VARIABLE' I CRLF3108

18 FORMATIIX,212,F'.).31 CRlf3109
17 FORMAfl'tyPE 1 TO READ NEW DATA DECK, EOF TO READ NEW TEST VAlUES CKLf3110

toN SAME DATA, -1 TO CAll EXIT'I CRLF3111
'6 FORMATII3) C~LF3112

75 FORJIlATIF15.'i1 CRLF31 13
74 fORMATl'TYPE TN THREE TEST VAlUES OF POWER TRANSFORMATIONS FOR INDCRLF3114

IEPENOENT VAIU.\RLES'/tfHE"', ONE FOR DEPENDENT VARIABLE'/'lYPE 0.0 FCRLF3115
20R LUG TRANSFORM, + OR - lor FOR EXPONENT1AL TRANSFQRJl4'/'OATA OECKCRLF3116
3 MUST 8E REREAO TO REGAIN ORIGINAL VARIABLE VALUES WITH THESE 3'} CRLF3111

n FORMATI'RELATIVE LIKELIHOOD IS'F8.51 CRLF3118
12 FORMATI'SwITCH 10 UP TO PLOT RESPONSE CONTOURS'I'swrTCH 8 UP TO PCRLF311'l

ILOT MLR GRAPHS OF BIJI COEFFICIENTS'l'SwlTCH 7 UP TO PlOT "LR GRACRLF3120
2PHS OF THE COORDINATES OF THE RESPONSE CENTRfl/'SWITCH 6 UP TO ENTCRLF3121
3ER NEW CO'HOUR LEVELS OR FACTOR lIMrTS iF IMAGINARY POINTS ARE FOUCRLF3122
4NO'I CRLF3123

71 FORMAT I 'TYPE IN EOF TO CONTINUE,-l TO CALCULATE CANrJNICAL VARIABLECRLF3124
IS FROM X"S,'/' OR 1 TO CALCULATE X"S FROM CANONICAL VARIABLES'I CRLF312'5

70 FURMATt'TYPE IN NUMBER OF SOLUTIONS FORMAT IZ'I CRLF3126
69 FORMATI'TYPE IN COORDINATES OF CENTRE, XIS. X2S, X3S, AND YS IN UNCRLF31Z1

1TRANSFORMED U".I TS') CRLF3128
61 FORMATI'OCANONICAL VAR[ABLES CALCULATED FROM X VARIA8LES'1 CRLF31Z9
66 FORMATI'O'9X'Y EST'l1X'Kl'13X'KZ'13K'X3'13X'll'13X'l2'13X'Z3') CRLF3130
65 FORMATI7FI5.31 CRLF3131

P:5 CRlF313Z
Q:8 CRlF31B
WRITCIl.1Z} CRLF3134

18 wRITEll,111 CRLF3135
REAOI6.1bIN5 CRLF3136
N6"1 CRLF3137
N4"1 CRLF3138
IFIN5119,l.2 CRLF3139

Z REAOIQ,80ITln CRLF3140
WRITEIl,80ITlTL CRLF3141
REAO{0,18)Nl.IREP.CONST CRLF314Z
N"N1+IREP CRLF3143
REAOtQ.86} I I Xl r ,J I ,J"1.31 ,I "1,"111 CRLF3144
1:0 CRLF3145

10 1:1+1 CRLF3146
REAOIQ.81 I IYII .JI .J"I,lOl ,10 CRLF3141
IFfIO-9aIZl,1l.11 CRLF3148

Zl OU 61 J"l,lREP CRLF3149
61 YII.J)"Y(I,J}+CONST CRLF3150

GO TO 10 CRLF3151
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11 N2-I-l
IfINl-N2122,1,22

22 WRITEll.811
GO TO 18

1 NI-N/IREP
0-0.0
1I1J Z7 l-l,Nl
OU 27 J-l,!REP

21 O-O+AlOGIYII ,J))

If(NSIZO,2S,20
20 WRITt::ll,791

READI6,7SIA3
J600-EXPIO·II\3141-1.l/flOA.TIN'1

OU <lol l-l,tH
00 <lol J-l,lREP

<lol YZII ,J I-(YII ,JI ..A3I<loJ-l.I/A3(4)/00
8 SSyz-O.O

DO Z4 K-l,NI
0024 J-l,IREP

24 SSY2-SSY2+Y2IK,JI.Y2IK,JI
DO 26 l-l,NI
YYII11-0.0
00 26 J-l, IREP

26 YYIIII-YYllrl+Y2(I,JI/IREP
00 3 t-l,10
B(II-0.0
DO 3 J-l,lO

3 SSXII,JI-O.O
XlIII-I.O
DU 4 K'"l,Nl
00 5 J-Z,4
Xl I J I -XIK. J-ll"A31 J-ll

S xlIJ+31-XIIJI.XIIJI
XlI81-X1121·xIUI
Xl191-XlI21·Xll"l
xI1I01-X1131·X1141
OU " r -1,10
BII I-~III+YYlIKI.XIIII
un " J-l,10

4 SSXll,JI-SSXII,JI+Xllll.XI(JI
00 9 1"'1, If}

9 SSXY III-B III
CAll ~ATVISSX,10.B,I,OETI

IF INb114, 13, 14
13 SSY-SSY2

DO 15 1"'1,10
15 SSY-SSY-8III.SSXYII '·IREP

GO TO 12
14 SSVl"SSY2

DO b I -1,10
6 SSYl-SSVl-BIII-SSXYI11.IREP

CRLf 3152
CRLF3153
CRLF 3154
CRLF3155
CRLF3156
CRLF3157
CRlf3158
CRlF3159
CRLF316('1
CRLF3161
CRLF3162
CRLF3163
CRLf3164
C~lF 3165
CRlF3166
CRLF3161
CRlF3168
CRLF3169
CRlF3170
CRlF3171
CRlF 31 72
CRLF3173
CRLF31 H
CRLF 31 75
CRLF3176
CRLF3177
CRLF3118
CRlF3179
CRLF31BC
CRlF3181
CRlf3182
CRLF3163
CRlF31El4
CRlF31&5
CRLF3186
CRlF3187
CRlF316S
CRLF31S9
CRlF3190
CRlF3191
CRlF 3192
CRlF 3193
CRlF3194
CRlF3195
CRlF3196
CRlF3197
CRlF3198
CRLF319Q
CRlF 320G
CRLF3201
CRlF 3202
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DO 7 (-1,4
7 A4,ln-43111

25 WRlTEl1,74,1
REAOI6,15)A3
N6-0
DO 28 J-I, 3
IFIA3IJI132,23,32

Z3 DO 29 I-I,NI
29 KII,JI-AlOGIXII,J11

GO TO 33
JZ IFIABSIA3IJI)-100.118,H,18
34 DO 35 121,NI
35 xtl,JI-EXPIA3IJI-XII,J)/IOO.)
33 A31J'-I.1)
28 CIJNTlNUE

IFIA3141130,3I,30
H uo 16 I-I,NI

DO 16 J-I.IREP
y t I I J} -AlOG 1YII. J II

Ib YZll,JI-YII,JI-EXPIO/FLOATINII
GO TO 31

3D IFIA8SIA31411-100.136.38.36
38 00-0.0

UO 40 I-I,NI
DO 40 J-I,IREP

40DO-OO"'YII,JI/N
OU-EXPI-A3141-00/100. )
0039 I-I,NI
DO 39 J-I.IREP
Yt I.JJ -EXP IA3(41-YII ,JUIOO.I

39 YZ(I.JI-YII.JI-00-A314UIOO.
37 A3(41-1.0

(,,0 TO 8
lZ RI-N-AlOGISSYl/SSYI/Z.O

RI"EXPIRII
WRI TE 11,891
REAOI6,90)N1
rrlN1I43,43,44

4,4 WRITEfP,811TITl
WRlTEfP,92IA3
00 4,5 r-l,10

458111-8111_A31'.. _00
8111 2 8 II )+1.0
WRI TE IP,9311B II),I -1.101
WRITEIP,941
11042 J"I.N7
WRITEII,911
IoI.EAOI6, 751 XXI.XXl ,XX3
XXI-XXI"A3111
XX2-xx2"A3121
XX3"'XX3 __ A3 (31

CRlF3203
CRlF3204
CRLF3205
CRLF3206
CRLF32('7
CRLF3208
CRLF 3209
CRLF3210
CRLF3211
CRtF3212
CRlF3213
CRlF3214
CRLF3215
CRlF 3216
CRlF3211
CRlF3218
CRlF321?
CRlF3220
CRlF3221
CRlF3222
CRlF3223
CRlF3224
CRlF3225
CRlF3226
CRlF 322 7
CRlF3229
CRlF3229
CRlF3230
CRlF3231
CRlF 3232
CRLF3233
CRLF3234
CRlF3235
CRlF3236
CRlF3237
CRlF3238
CRlF3239
CRlF3240
CRlF3241
CRlF3242
CRlF3243
CRlF3244
CRlF3245
CRlF3246
CRLF3z.e,7
CRLF3248
CRlF 1249
CRlF3250
CRlF3251
CklF3252
CRlF3253
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1 X3.XX3+B (81. XU.U2+8 (9 l.xU.XX3+B 110 I.U2.XX3
Z-Z"ll.0/A.311t))
XXl-XXl-.(100IA311) I
xX2-xx2.. tl.O/A31211
xX3-xx3.. (1. 0/A3(3»

42 WRITEfP,95IZ,XXl t XX2,XX3
43 WRITEfl.711

REAOt6 t 16)N8
IFINtl147.4b t 41

41 "'IUTE(P,82ITITL
WRITE(P,92IA3
IFIN8J56t4b,51

56 WIUTElP,611
GO TO 58

57 WRIH{P,981
5a wRlTElP,661

WKlTEfl,701
REAOI6,90)N1
WRITEll.691
REAOlb,15IXS.YS
WRI TE 11 t 961
READ 160, 751 (EVA II), IEve (I tJI, J"1 t31 , I-It'll
IFIN8159,46,60

60 CALL MATVIEVE,)tXIt,O,OETI
59D053IJ'"'1,N7

IF(NBI48,46,49
49 WR IfE fl, 971

REAOI6.15)ZZ
DO 50 1-1.3
XJ( 11-0. °
DO 50 J"l,3

50 x3tll-l(3(IJ+ZZtJI-EVE(I,JI
DO 54 1-1,3

54 X31II:a(x311 I+XSII )"04311) )"1l.0/A311))
GU TO 52

48 WRITEll,991
RI:AO(6, 751 X3
DO 55 [:1,3
ZZ I 11-0.0
0055 J:l,3

55 II (11 .. ZZ {I 1+ IX3t J} ..A3(JI-XS IJ} "A31 J II.EVE( t ,J)
52 Z:YS

00 51 1""1 t3
51 Z-Z+ZZf I 1"2.eVA I I I
53 WRITEIP,65)Z,X3,ZZ
46 WRITE(l,731Rl

WRI TE (P ,821 rr TL
WRITE(P,88ICONST
WRI TE I P,83IA4, SSYl
WRI TE (P t B4IA3, SSY,R1

CRtF 3255
CRlF3256
CRlF3257
CRlF3258
(RlF3259
(RLF3Z60
CRlF3261
CRlF3Z62
(RLF 3263
CRlF3264
CRlF 3265
CRLF3266
CRLF3267
CRLF3266
CRLF 3269
CRLF3210
CRLf 3211
CRLF3272
CRLF 3273
CRLF3Z14
CRlF3Z15
CRLF3276
CRLF3217
CRlF3218
CRlF3279
CRlF3280
CRlF3281
CRlF 3282
CRlF3283
CRlF3284
CRlF3285
CRlF 3286
CRLF3281
CRlF3266
CRlF3289
CRlF3290
CRlF3291
CRlF3297.
CRlF3293
CRlF3294
CRlF 3295
CRlF3296
CRtF 3297
CRlF3298
CRlF3299
CRlF33UO
CRlF 3301
CRlF3302
(RlF 3303
CRlF3301t



WRITEll,85)
REAOlb.7blN5
tFIN5Il8,l7,2l5

l7 CAll lINKlINF031
19 CAll Ext T

END
II OUP
-OElETE CRlf)
- STORE WS UA CRlf)

- 8T -

CRlF3305
CRlF330b
CRlF 3307
CRlF3308
CRlF3309
CRtF31l0
CRlFHll
CRlFHl2
CRLFHB
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PRRE3000
PRRE 3001
PRRE 300Z
PRRE3003
PRRE 3004
PRRE3005
PRRE 3006
PRRE3007
PRRE3/J08
PRRE 300Q
PRRE 301 0
PRRE3011
PRRE3012
PRRE301)
PRRE3014
PRRE 3015
PRRE30Ib
PRRE3017
PRRE3018
PRRE3019
PRRE 30Z0
PRRE30Z1
PRRE 30ZZ
PRRE 302)
PRRE 30Z4
PRRE3025
PRRE3026
PRRE 1027
PRRE3028
PRRE3029
PRRE 3030
PRRE3031
PRRE3032

FOUNDPRRE 3033
PRRE3034
PRRE 3035
PRRE303b
PRRE3037
PRRE 3038
PRRE30H
PRRE 3040
PRRE304I
PRRE 304Z
PRRE 3043
PRRE3044
PRRE 3045
PRRE 3046
PRRE3047
PRRE3048

NARROWPRRE 304 Q

N[GATIVE VALUES OF x AND Y + CONST ARE NOT AllOWED

SU8ROUTI""ES CAllED

STATION PLOTTER PEN EXACTLY 1.4 INCHES FROM THE RIGHT EDGE OF

OPTIONS

LINKS CAlLED

HAKEUP OF DATA DECK

"'ATV - INVERTS MATRICES
CA\l3 - 01 AGONALIZES MATRICES
JAC08 - CALCULATES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES

THIS PROGRAM PLOTS THE RESPONSE SURFACE FUR A REDUCED EQUATION,
WITH SUME UIJI COEFFICIENTS ZERO, FROM THE DATA OF 800. THE NEW
CUEFFICIENTS Tn BE SUPPLIED "10\..,. BE CALCULATED USING A MULTiPlE
Rt:GI<ESSION PR,UliRAM SUCH AS "'REGI.

SllCJ - CALCULATES EIGENVALUES 6NO VECTORS FOR SLICES OF RESPONSE
SURFAC(

CRS3 - CUCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS
PRS) - PLOTS RESPONSE SURFACE CONTOURS

SWI TCH b UP - ENTER ALTERNATE CONTOUR LEVELS IF IMAGINARY POINT
WHEN PlOTTlf'llG CONTOURS

l.TITLE CARD FIRST - 112Abl
2.CONTROL CARD - (lX,212.F5.31

12 - "'lUMBER OF TREATMENT COMBINATIONS
12 - NUMBER OF OBSERVATION SETS
F5.3 - CONSTANT ADDED TO DEPENDENT VARIABLE, Y

3.TREATMENT COMBINHIONS IN TRIPLETS - IlbF5.31
4.DATA - SETS OF OBSERVATIONS FOR EACH TREATMENT COM8IN~TlON

ONE SET PER CARD - IIOFb.31
5.~1.I OR 99 IN COlS. 79-RO INDICUES END OF DATA
b.REPEAT I. TO 5. AS REQUIRED

II J08
II FOR
-LI ST A.ll
-f'IlAME PRRE 3
-EXTE"IIOEO PRECISIUN
--.l"'E \oIORO I"lTEGERS
-IUCSCKEYBOAROI
-IOCS(TYPEWRlTERI
-IUCSf1403 PRINTERI
-IOCS(250I READER!
C
C
C
C
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PAPER PRRE3G50
PRRE30Sl

INTEGER PIQ PRRE3052
01 MENS ION AL""'l131 ,ALAI'lZ 13 I I PREPII) I 3 I, PREP21 3 1 3 I PRRE30S3
COHMUN V'llon ,101 ,XIIOO,3I,VIlZI, 64141 ,SSV' ,NS,NREPS, T In 1121, IO,A3IPRRE30')4

14) ,N4 I N5, V'S2(6) ,V113 ,ZI ,AlAMOI3,ZI I PREPI 3,3, 21, It 3) I YOEVIIOOIICOEI PRRE3055
2IZI I NNNI4) ,xc 1100, 3) ,86IlZ I IZI PRRE1056
E~UI VALENCE IAl&.MOll.l I, HAMIIll), I AlA"4DII I Z) I ALAMZll I III PREP IIIIIPRRE3051

11) ,PREPIII.l I) I IPREPll,112)IPREPZII, I)) PRRE3058
99 FORMATI'INCORl\ECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXT OAPRRE30S9

1 TA DECK') PRRE30bO
"8 FORMATl'TYPE I TO READ NF.w OUA DECK I EOF TO READ NEW TEST VALUES PRRE30bl

ION SAME DATA, -I TO CALL EXIT') PRRE30bZ
97 FORMATI10Fb.3,l8X.TZI PRRE30b)
')b fORMATl'TYPE IN 3 VALUES OF POWER TRANSFORMATIONS FnR, INDEPENDENT PRRE3064

I VAR I A8LE S, 'I 'THEN, ONE FOR OEPErWENT VAR I ABLE' I'TYPE 0.0 FOR lOG TPRRE 3065
ZI(ft,NSFOR~1 + OR - 100 FDR EXPONENTIAL TRANSFORM'I'OATA DECK MUST BEPRR.E306b
1 REREAD TO REGAIN ORIGI"'''l VARIABLE VAlues wITH THESE 3') PRRE3061

qs FORMATIFI5.5) PRRE3D68
94 FOR"4ATI5ZHTYPE IN 10 81J) COEFFICIENTS - E13.b - +O.OOOOOOE 001 PRRE30b9
93 FORMATI'OVALUES OF 8fJI COEFFICI(NTS'/lXtOElZ.4) PRRE3010
qz FORMATIl6F'i.11 PRRE3071
91 fORMAT(l)t,ZI2,F5.)) PRRE307Z
90 FORMATllZAb) PRRE3071
d'l FORMATtIHO,8x,'EIGEN VAlUES',lOX,'EIGEN VECTORS AS ClOWS',I.! PRRE3074
A8 FQRMATI 1 0'ZtEll.4,'-YS']XI'IN ORIGINAL UNITS'" PRRE3075
1\7 FOItMATlIHO,6IEI1.4,'-X'Il'S'ZX)' IN ORIGINAL UNITS'I PRRE307b
8b FORMATI13 19E13.S) PRRE3077
85 FUR"A T IIHO, IX I' TABLE OF RES I DUALS' I PRRE )018
84 FORMATlI3) PRRE3079
83 FORMATIE13.61 PRRE3080
~Z FORJoIATI'I'IZAb) PRRE3061
61 FORMA,TIIHO I 5X I 3HY -,E15.6,)H - t3tZH +,E15.6,ZH Zoll,3H SO)l/oI PRRE3082
80 FORf'lATIIHO,7X,'Y EST',aX,'Y 08S',9X I 'OEVN'.L7X I "VALUES OF Z'IZ8X,'PRRE3083

IFACTOR lEVElS'1I PRRE3084
79 FORMAT I' OPOWER TRANSFORMA T IONS OF INDEPENDENT VAR I ARl ES - AI -' F8. PRRE3Db5

14' AZ z'Fa.4' A3 "'F8.4/ 1 0pOWER TRANSFORMATION OF DEPENDENT VARIPRRE308b
ZABLE - C z'FB.41 PRRE3087

78 FORMATl 521iO CANONICAL Rt;GRESSrON II ARE CANO~ICAL IJARIABLES1,/IPRRE3088
77 FORMAT{Z9HO CENTRE OF RESPUNSE SURFACE ,I,) PRRE30a9

pz5 PRRE3090
o-a PRRE 309 I
N40:3 PRRE309Z
ll"l PRRE30'n

9 WRITElI,981 PRRE3094
READ 16,841 N5 PRRE 3095
IFINS141,lIZ PRRE3096

41 CALL EXI T PRRE3097
Z REAOIQ,90ITlTL PRRE30ge

READ I Q1911 Nl ,NRE PS ,CONS T PRRe 3099
NS"NI-NREPS PRRE3100
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READ (o,n) II Xl I ,J) ,J e l ,)1 .l e l,Nll

'-0
10 1 2 1+1

READ(Q.9711 V( I.J) ,J-l, 101,10
I F II 0- 98121 , 11 , 11

21 00 61 J"I,IIIREPS
1)1 Yll,JI2Yll.JI+CONST

GO TO 10
11 t·a-I-l

IFINI-"'2143.1.43
4) loORITEll,991

GO TO 9
1 Nl"NS/NREPS

wRIHlP.82ITITl
WRITEII,(0)TITl
wRITEII.941
REAOI6,8311Ylll, I-I ,101
WHoI IE 11,961
READI6,95IA3
wQITElP.19143
wRITElP.9311Ylll ,1"1,101
DO 42 J"I.3
IFIA3{JI15,12,5

12 DO 13 l"'I,Nl
13 XlI.JI"'AlOGIXII,J»

GO TO 14
5 IFlA8S1A31JII-100.142,15,42

15 00 19 I "'1.Nl
19 Xll.J)"'EXP{A)IJleXI I .Jl/lOD.1
14 A3IJI"'1.D
42 CONTI"UE

I F I A3 (4) 120.2") .20
25 00 26 1"I,f'041

00 26 J=I,NREPS
26 vlT,JI"'AlOGlY(J.JII

GO TO 27
20 IF(ABS(A31411-1DO. 128038,28
38 DO 39 I=I,NI

00 39 J"'l,NREPS
39 VtI,JI=EXPIA3(41.VII.JIIlOO.l
27 A3t4)"'t.O
2 8 00 45 I '" 1 ,N 1

0045 J:I,3
45 XClI.J}:xll,JI"A3IJI

TEMP-Ylll
Yl1 I "y 161
't'(61-Yfl:S1
YISI-Y(9)
Y(91 ",y{ 10)
vlIOl 2 TEMP
UO 29 J=l,IO

PRRE3101
PRRE3102
PRRE3103
PRRE1I04
PRRE3105
PRRE 3106
PRRE 3107
PRRE3108
PRRE3109
PRRE 311 0
PRRE 3111
PRRE3112
PRRE3113
PRRE3114
PRRE3115
PRREll16
PRRE3117
PRRE 3118
PRRE3119
PRRE3120
PRRE3121
PRRE31n
PRRE3123
PRRE3124
PRRE3125
PRRE 3126
PRRE3127
PRRF3128
PRRE3129
PRRE3130
PRREJ131
PRRE 3132
PRRE3133
PRRE 3134
PRRE3135
PRRE 3136
PRRE3137
PRRE3138
PRRE3139
PRRE3140
PRRE3141
PRRE3142
PRRE3143
PRRE3144
PRRE314S
PRRE3146
PRRE3141
PRRE3148
PRRE3149
PRRE3150
PRRE3151
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29 COE{JI"VIJI
NFAK=3
KP-NFAK+2
DO 32 l-l,NFAK
DO 32 J-l tI
1Ft I-JJ 31,30,31

30 PREPlI,J,Lll"V(KPI
GO TO 32

31 PREPII,J,LLI:V(KPI-O.S
PREPIJ,I,LLI.~REPII,J,LLI

32 KP",KP+l
DO 33 l·l,NFAK

33 VIII=-VII+1I-0.500
OCJ 34 t"I,NFAK
DU 34 J"'I,NFAK

34 BAII,JI"'PREPtI,J,LLI
WRI TE I P, 711
CALL MATVIBA,NFAK,V,I,DET)
YS"'COE III
UO 44 1"I,NFAK

44 YS"'YS+0.500-VfII-COl::ll+ll
11"'1
12"'2
13"'3
DO 40 1-1,3

40 NNNIII:zVIl)/ABSIVtlll
V3=ABS (VII J '''ll ./A3ll II-NNN( 11
V4:zABS f VI21 J.- t 1 ./A31211-NNN{21
V5:A8S I VI311--1 1 ./A313)} _NNN131
NNNt41",YS/A8SIYSJ
YSl"'AASI YS I.-I 1./A31411-NNNI41
WR I TE I P, 811 I VII I , I , t '" 1 I '\IF AK I ,V3 , t 1 ,V4, 12, v5, 13
WRITE(p.ij6IYS,YSI
WRI TE I P ,691
CALL CAN3IPREPl,ALAMl,NFAKI
WRITt:IP,181
WR I T1: I P,bl I YS, IALAMO IJ,LLI, J ,J·l .NFAK I
WRITEIP,B51
WRITEIP,801
UU 18 J=I,Nl
YPREO"'YS
OU 16 r -I ,NFAK
lill =0.0
DO Ib L"l,NFAK

16 l( II =llll+ IXC (J,L1-VILlI-PREP! I ,L,LLI
0011 U-l,NFI\,K

17 YPREO"YPREO+ II t UI ..21*ALAMO Ill, LL I
MHI ",YPREO/AB S t YPRED I
YPREO"'MMI-ABS IYPREDI--I 1 .0/A31411
YDEVIJI"O.O
0051 1=I,NREPS

PRRE3152
PRRE3153
PRRE3t54
PRRE3155
PRRE 3156
PRRE3151
PRRE 3158
PRRE3159
PRRE3160
PRRE3161
PRRE31b2
PRRE3163
PRRE3164
PRRE3165
PRRE3166
PRRE3l61
PRRE3168
PRRE3169
PRRE3110
PRRE 3111
PRRE3172
PRRE3l13
PRRE3114
PRRE3115
PRRE3116
PRRE3171
PRRE3l7B
PRRE 3119
PRRE3160
PRRE3181
PRRE3182
PRRE3183
PRRE:3 1 64
PRRE3185
PRRE3186
PRRE3187
PRRE3188
PRRE31B9
PRRE3190
PRRE3191
PRRE3192
PRRE3t93
PRRE3194
PRRE3195
PRRE3196
PRRE3191
PRRE3198
PRRE3l99
PKRE 3200
PRRE3Z01
PRRE320Z
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'51 YOEVIJI-YDEV(J,+YIJ,I)fNRfPS PRRE3Z0'}
VOEVI-YDEVIJ,-YPRED PRRE3Z04

lR WRI TEIP.86IJ.YPRED,YOEVIJI ,YDEVI, {ll t I, '-l,NFAKI, (XI J, III, r l-l,NFAPRRE3Z0'5
II<. I PRRE3Z06

DO '06 l-l,3 PRRE3Z01
'06 VlII,lU-Vtll PRRE3Z08

00 41 1-1,'5 PRRE3Z09
'01 VIII-COE III PRRE3Z1G

V(6)-COE171 PRRE3Z11
V(1)-COEllOI PRRE3Z1Z
VI8J-COE(6) PRRE3213
V(91-COEI81 PRRE3Z14
VI IO)-CDE (9) PRRE3Z15
CALL LlNl<.lSLlCll PRRE3Z16
[NO PRRE3211

1/ DUP PRRE3218
-DELETE PRRE3 PRRE3Z19
- STORE; WS UA PRRE3 PR,RE 3Z70



l

SUtsROUIl~ES CAUEO

'1AKEUP OF DATA DECK

Nt:GATIVE VALUES OF X AND Y + CONST ARE NOT ALLOWED

lolA TV - INVERTS "'ATRICES
CA.,.3 - DIAGONALIlES MATRICES
JACOB - CALCULb.TES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES

SLIC3 - CALCULATES EIG(~V.'\LUES AND VECTORS FOR SllCES OF RESPONSE
SURFACE

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

1.TITLE CARD FIRST - {12Abl
2.CONTROL CARD - Ilx,2I2,F5.31

12 - NUMBER OF TREATMENT COMBINATIONS
lZ - NUMBER OF OBSERVATION SETS
F5.3 - CONSUNT ADDED TO DEPENDENT VARIABLE, Y

3.TREATMPH COMBINATIONS IN TRIPLETS - (lbF5.31
4.0ATA -, SETS OF "BSERVATlDNS FUR EACH TREATMENT COMBINATION

UNE SET PER C~RD - fl0F6.3)
5.98 OR 99 1"1 CULS. 19-60 INDICATES END OF DATA
b.REPEAT 1. TO 'i. AS REOUIREO

SRS30000
SRSJOOOI
SRS30002
SKS30003
SR S30004
SRS30005
S~S3000~

SRS)OOCl
SRS30008
SRS300CQ
SRS30010
SRS30011
SRS3001Z
SRS30013
SRS30014
SRS30015
SRS3001b
SRS30017
SRS30018
SRS30019
SRS30020
SRS30021
SRS30022
SRS30023
SRS30024
SRS30C25
SRS3002b
SRS30021
SKS30028
SR S300ZQ
SRS30030
SRSl0031
SRS30032
51(S30033
SRS30034
SRS30035
SR 53003b
SRS30037
SR S30038
SRS30D39
SRS30040
SRS)0041
SRS30042
SRS30041

STATION PLOTTER PEN (XACTLY 1.4 INCHES FROM THE RIGHT EnGe OF NARROWSRS30044
PAPER SRS30045

SRS300"'6
INTEGER P.U SRS30041
COMMON YIIOO,lOl, XIIOO.31 ,BI12), A4(4) ,SSYl.N, tREP, T tTL 1121,10, A314SRS30048

11 ,N4,N5,YSlbi ,VVI13,21 SRS300.t.,9

THI S PROGRAM PLOTS CONTOURS OF THE RESPONSE SURFACE FOR GlVEN
POWER TRANSFORMATIONS I(NTEREU ON THE CONSOLE TYPEWRITER) ON GIVEN
PLAN[S PARb,lLEL TO THE AXES UF THE Fb.CTOR SPACE, DEFINE!) BY xlll-KI
IKI ENTERED UN THE CONSULE TYPEWRITERI. FOR E,\,CH PLOT, 3 PLANES ARE
USED, CURRESPONDING TO THE 3 FACTOR UES.

II JOB
II FOR
-LIST ALL
-"IA"4e SRS3
-EXTENDED Pq.EC,..ISION
-ONE wOlta INTEGER.S
-IDCSIKEYBUAROI
-!llCSITY'PEwq.TT::RI
-IOCS12501 READERI
C
C
C
C
C
C
C
C
C
CLINKS CALLED
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84 FORMATI'TYPE IN 3 FACTOR lEVELS FOR SLICES IN UNTRANSFORMED UNITS'SRS300S0
11 SRS300ljI

83 FORMAT{'TYPE IN 3 VALUES OF POWER TRANSFORMATIONS FOR INDEPENDENT SRS30DS2
1VARlA8lES,'I'THEN, ONE FOR DEPENDENT VARU8lE'I'TYH 0.0 FOR lOG TSRS300S3
ZRAN$FORM, + OR. - 100 FOR EXPONENTIAL TRANSFORM'/'DATA OECK MUST 8ESRS300S"o
3 REREAD TO REGAIN ORIGINAL VARIARLE VALUES WITH THEse 3' I SRS300SS

Al FURMATCl6FS.)l SRS30056
81 FORMATII0Fb.3 , I8X,IZI SRS300S1
80 FQR"",TfIZAbl SRS30058
79 FORMAT( 'INCOR~ECT NUM~E~ OF DBSERVflTlON SETS - SKIPPING TO NEXT DASRS300S9

lJA DECK') SRS30D6D
78 FORMATl1x,ZI7.,F'i.31 SRS30061
77 FORMU {' TYpe I TO REAO NEW DATA DeCK, Z TO READ NEW FACTOR lEVElS SRS300b2

1FOR SlICES'I'~ TO READ NEIol TRM4SFORMATIDN VALUES AND FACTOR lEVElSSRS30063
2'1 SRS30064

76 FORMI\TIIll SR53D065
15 FORMATIF10.51 5R530066

paS SRS30061
g*8 SRS300b8
WRI TE fl, 711 SRS30069
N4 a 4 5R530010
READI6,16INb SR530071
liU TO (Z,3,II,N6 SI(530012

2 REAOlQ,801 TI Tl SR$30013
WRITll1,80)TITl SRS30074
REo\OIQ,78)Nl,IREP,CONST SRS30075
N·N1·Jl~EP SRS30076
READ 10,821 (( XII ,JI ,J-I ,31, I "'1 ,NIl SRS30071
(aD SRS30078

23 1.,.,1+1 SRS30079
REAUIO,811 (YII ,JI ,J-1 ,10) ,10 5RS30080
IFIID-9818,9,C) SRS3008I

8 00 Z4 J:1, II'{EP SRS3008Z
24 Yll ,J)"Y( t ,JI+CONST SRS30083

GO TO 23 SRS30084
9 NZ=l-l SRS3008S

IF(N1-"I217,1,7 SRS30086
wRITEl1,791 SRS300&7
WRITECl,B31 SRS300B8
IU.AO(6,15IA3 5RS30Gd9
DO 10 J:1 t 3 SR530090
IFIA3fJI )11,12,11 SRS30091

lZ 00 IJ I=l,N1 SRS30092
13 XII,JJ"AlOGIXII,JII SRS30093

GO TO 16 ~RS30094

11 IFIABS{A3IJI)-100.110,14,10 SRS30095
14 00 15 1'''1 ,N) SRS30096
IS X(J,JI"'EXPIA3(JI·XlI,JI/I0Q.) SRS30097
16 A3IJI""I.0 SRS30098
10 CONTINUE SRS30099

IFIA3(41111,18,17 SRS30100
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18 00 19 '''l,Nl
0019 J"'l,IREP

19 YII,JI .. .&.lOG(YI1.JII
GO TO 20

11IFU8S(A314IJ-IOO.13.2l,3
21 OU 22 r -I ,Nl

00 22 J"'l.lRfP
2 2 Y( 1 • J I "f XP I A3 I 3) - YII ,J 1/100. I
10 A3(4)"1.0

3 WRlTEll,841
R( AD I b, 7S1 I VVll1 ,11 , I -1 ,31
00 4 1-1,3
NrH"VVlll ,1I/~8SIVVlll,111

4 VVlll,U.cA,BSIVVl(I,lII"A,3111-NNl
tAll lINKISlICll
END

II OVP
_OElETE SRS3
-STORE WS VA SRS3

SRS301Cl
SRS30102
SRS301C3
SRS30104
SRS30105
SltS3010b
SRS30l07
SRS30108
SRS30109
SRS30110
SRS30111
SRS30112
SRS30113
SRS30114
SRS30115
SRS3011b
SRS30117
SRS30118
SRS30119
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II JOB PMlR3DDO
I I FOR PHlR30Dl
-LIST All PMLR300Z
-NA"I£ PMLR3 PI'llR3003
-exTENDCD PRECI SION PHLR3004
-ONF WOItD INTEGERS PMLR30C'i
_ I uC 5 I D15K I PHL'OOC6
-!liCSIPLDTTEq,1 PHlR)OOl

CUMMO~ vIIDa, 101, XIIOO,3> .~IIZI,A4 (41,SSY,N. litH, T ITlIIZI, ID,A3141PMLR300tl
1,N4,N5,AN4.NNNN PMlR3009

DEFINE FlU 2113Z0,6,U,KKll PMlR3010
78 FURMATIIZAbl PI1lR3011
77 FURMAT{'YALUE OF C MAX1MUM AT C ""F8.41 PMLR3012
7b FORMATIF3.1I PMlR3013
75 FORMATI'YAlUE OF A'Il' MAXIMUM AT A'll' ·'F1.3) PHlR)014
74 FORMATIFb.31 PMlR3015
73 FORHATI'HAXIHUH LIKELIHOOD RATIO' I PMlR3016

ANS-N4-1 PMlR3011
DO 4 Jal,4 PHlR301A
GO TO 18,8,B.QI.J PMlR3019

8 GO TO 110,10,41,N5 PMlR30Z0
9 GO TO (IO,4.10I,N5 PHlR3GZl

10 XI-A3tJ) PMlR3Cl?2
X4*A3IJ)-AN4 PHlR3023
AaZ.O_AN4 PHlR3024
Bl ..A/20. PMlR302S
C"X4-A/50. PMlR30Z6
O..A/IO. PMlR30Z1
E-I0./A PHlR30Z8
F"X4-131 PMlR30Z9
G*Xlt.O PMlR 3030
H"'X4tA-I.3 PMlR3031
W"X4-A/15. PHlR3032
Z*X4-[} PMlR3033
CAllSCAlEIE.lO.O.X4,O.01 PHlR3034
CAll EGRIOIO,X4,O.O.fll,ZOI PHlR3035
CAll EGRIDII,X4,O.O,O.05,201 PMlR3036
DO Z 1"'1,11 PMlR3037
XI-G-O I 1 O. OtO_ FlOA TIl -Z) PMlR 3038
XO-CotO_FLOAT I t-Z I PMlR3039
CAll ECHAR{Xl,-0.02.1).1,0.1,0.01 PHLR3040

Z WRITEl7,14JXO PIoILR3041
DO 3 1:I.ll PMlR304Z
Xl*-O.I+O.l-FlOATIIJ PMlR30e,3
CALL E:CHARIF,Xl,O.l,O.I.O.OI PHlR30e,e,

3 ~ItJTE{7,16)x1 PMLR30e,5
CAll ECHAR IG ,-0.04,0.1,0.1 ,0.0) PMlR3046
GO TO 15,5.S.61.J PfliLR3047

5 WRITEI7,lSIJ,J,A3IJ} PMlR)048
GO TO 1 PMlR)049
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6 WRITEI1,111A3IJ}
7 CAll ECHARIW,'J.l,O.I,O.I,1.5109)

WR 1 TE 11,7) I
CAll ECHARIZ,I).O,0.I,O.I,I.5109)
WR I TE (1,18) TI Tl
CAll EPlOTI-2,X4,O.0)
DO 1 l-l,N4
At, t J 1-I.A/Af~~.X4-AHNS
K-I J-l) .·~4.1

READl21'KlR
IFIR-l.OII.l,11

II R-I.O
I CAll EPlOTtO • .l4(J) ,R)

CAll EPlOT II.H ,a. 0)
" CONTI NUE

CAll QUSW I e ,J81
GO TO 112,l]),JA

13 N"-2
CAll 1I NK II NFO])

12 CAll lINKtcPAR])
END

II OUP
-OELE TE PMlR]
• STORE WS UA Pl1un

PMlR30S0
PMlR 3051
PMlR30S2
PMlR30S3
PMlR305"
PMlR3055
PMlR3056
PMLR30S7
PMLR 3058
PMLR 30S9
PMlR3060
PMlR3061
PMLR30b2
PMLR306]
PMLR30b4
PMlR3065
PHlR30bb
PMlR 30b 7
PMlR30to8
PMlA. 3069
PMLR 3070
PMlR 3071
PMlR 3072
PMlR3013
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II JOti CPAR3000
II FOR CP,\R3001
-LIST UL CPAR3002
-t\l,\"-E CPAR) CPAR300)
-exTENDED PRECISION CPAR300",
-U:'04E WORD INTEGERS CPARlOO';
-IOC51015KI CPUJOClb
-IUC511403 PRINTEQ.I CPU3GO?

INTEG,EQ. p,a CPAR3008
COMMON y( 100, 101 ,xll00, 31 ,D(12) ,A4(41 ,SSY ,N, IREP, TtTU 121, IO,A3141CPAR3009

I, ="'''' ,N5,AN4, NNNN ,0, RRR I'" 1,68(9) CPAR 3010
OHP'4E FILE 211320,b,U,KKl) CPAR3011

80 FORMATI'l'12Abi CPAR301Z
19 fORMATI9E13.SIZbXbEI3.S,lb} CPAR3013
18 FURMATI'OPOINTS PLOTTED FOR MlQ. GRAPH OF 8I'I1'I'/I~16X'6I'll'I'3XCPAR3014

11/6X 'Al'11X',/\Z 'llx' A3' l1x'C'l1x' SSO' 12)(' R'10x' ITER' 1 CPAR301S
P-S CPAR301b
0-8 CPAR301?
Nl-NIIREP CPAR3018
OIJ 14 lal,4 CPAR3019

14 A4ClI"'A3111 CPAR30Z0
VZ·O.O CPAR30Z1
J3"'13 CPAR30ZZ
0"'0.0 CPAR30Z3
0011 l"'l,Nl CPAR30Z4
00 11 J*l t IREP CPAR3025

110-0+ALOGIYfI,JI) CPAR30Z6
DD-eXPtD/FLOATINI) CPAR30Z1
CAll CHLE31StlTER,VZ,J31 CPAR30Z8
SS-SSY CPAR30Z9
0051"1,9 CPAR30)O

566111*6111 CPAR30)1
IFIN4-3518,8,9 CPAR3032

8 At>lS-N4-1 CPAR30B
liD TO 1::1 CPAR 30)4

9 N4=35 CPAR)035
A/II5·)4 CPAR3036

10 00 1 J1-1,9 CPAR3031
IFIB13fJ31IZ,2,3 CPARlOl8

Z X4-Z.0-8BIJ31 CPAR30J9
GO TO 13 CPAR3040

3 X4-0.0 CPAR304)
13 A-Z.O-ABSIABIJ311 CPAR304]

WRlTEIP,80lTITl CPAR304)
WRITEIP,181J),lI,I=l,91 CPAR3044
0041-1,4 CPAR3045

4 A4III-A)111 CPAR3046
DO 1 KK-l,N4 CPAR304?
DO 15 r-l,4 CPAR)04b
IFIAB5(A41111-5.011S,15,16 CPAR304Q
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16 Aitll )-,U(II
1S CON TllIIlJE

v2-1 1(1(-1 J _A/ANS+Jl:lt
CAll CMLE3tS,ITER,V2,J31
R-N-.lLOG t SS/SSY 1/2.0
R"'EXP(RI
LLL"'IJ3-1)-P\l4+I(K
WRITEIZ1'lll)R
00 6 J-1,9

66IJI_AitI41_00"IAIt(4)-1.01-fUJI
WRlTElP,791lBIJI ,J"'1,91 ,A4,SSY,R,lTER

1 CLiNTI NUE
DO 12 1"'1,4

12 A41 I ,,,,.nll)
vZ-O.O
J3-13
CAll CMLE3IS,ITER,V2,J31
DO 1 J"'l,9

1 BIJ) .. A4l41_00.. IA414)-1.01-9IJ)
CAll LllIIKlPPAR)
END

II OUP
-DELE TE CPAR3
-STORe WS UA CPAR3

CPAR 3050
CPAR 3051
CPAR3052
CPAR3053
CPAR305lt
CPAR3055
CPAR 3056
CPAR30S1
CPA.R3058
CPAR3059
(.PAR3060
(.PAR3061
CPAR3062
CPAR 3063
CPAR 3064
CPAR30h'i
CPAR306b
CPAR3007
CPAR3068
CPAR 3069
CPAR3070
CPAR 3071
CPAR 3072
CPAR30n
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/1 JOB PPAR 3000
II FOR PPAR3001
-LIST All PPAR300Z
-NAME PPAR3 PPAR3003
-EXTPWEO PItECISIOlll PPAR3004
-uNE WORD INTEGERS PPAR3D05
*IOCSIDISK) PPAR3006
-IOCSIPlOTTFR) PPAR30C.7

C.OMMO'l YI 100,11)1, XIIOO,3) ,B81IZI, A4141 .SSYrN, IREP, T ITL IIZI, ID,A314tPPAR3008
11,N4t,~5 PPAR3009
DEFINE FILE ZU320,6,U,KKlJ PPAR3010

78 FURMATIIZA61 PPAR3011
71 FORMAT! 'MAXIMl)M LIKELIHOOD RATIO'I PPAA30lZ
76 FORMATIF).ll PPAR3013
75 FORMATI'VAlUE OF AI'll'1 - MlE OF 61'11') ·'EIO.31 PPAR3014
14 FORMATIElO.31 PPAR3015

IFtN4-3518,~,9 PPAR301b
8 A"'5-1\14-1 PPAR3017

GU TO 10 PPAR3018
9 N4-35 PPAR3019

ANS-)4 PPAR 30Z0
10 DO 4 J3-1,9 PPAR)OZI

IFIR8IJ31)5,S.6 PPAR302Z
5 X4-Z.0*f\RIJ31 PPA,R30l3

l.U TO 7 PPAR30ZI,
X4-0.0 PPAR30Z5
A-Z.O*A8SIBRIJ311 PPAR3026
61*A/20. PPAR3027
CsX4-A/50. PPAR)OZ8
OsA/lO. PPAR30Z9
e-IO./A PPAR30)O
F*X4-IH PPAR3031
GsX4+0 PPAR3032
HsX4+A*1.3 PPAR3033
W"X4-A,/15. PPAR3034
lsX4-D PPAR3035
CAll SCALEI(,IO.O,X4,O.0) PPAR3036
CAll EGRIDIO.X4,O.O.Ol,101 PPAR3037
CAll ECRIOIl,X4,O.O,0.OS,ZOI PPAR3038
DO 2 (sl,11 PPAR3039
XI-C+0*FlDATII-31+D/Z.5 PPAR3040
XO-C+O-FlOflrll-21 PPAR3041
C41l ECHARIXI,-0.02,0.I,O.I,O.OI PPAR3042

Z WRITE{7,74IXO PPAR3(l43
DO 3 I-I,ll PPAR3044
XI--Q.I+O.l*FLOATI I) PPAR3C45
CAll ECHARIF,XI,O.l,O.l,O.OI PPAR3046

3 WRITEI7,761XI PPAR3047
CAll ECHAR IG ,-0.04,0.1,0.1 ,0.0) PPAR3048
WRIT£(7,75IJ3,H,8AIJ31 PPAR3049
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CAll ECHARIW,f').1.0.1,0.1,1.S7091
WR I TE I 7 , 77}
CAll ECHARll r ".O.O.l,O.1.1.S7091
WRITEI7,78ITITl
CAll EPlUT!-2,X4,O.O)
OU 1 KK-l r N4
VZ-tKK-11-A/ANS·X4
lll- t J3-21-Nl,U.K
REAOl21'llliR
IFIR-l.011,l,l1

11 1("'1.0
1 CAll EPlOTIO,V?',RI

CAll EPLOr II ,H,O.OI
" CONTI NUE

Nl,-2
CAll ltNIC.IINF031
END

/I QUI'
-DElE T1: PPAR3
-STORE WS UA PPAR3

PPAR3050
PPAR3051
PPAR3052
PPAR3053
PPAR3054
PPAR3055
PPAR305b
PPAR3057
PPAR 3058
PPAR3059
PPAR 30bO
PPAR30bl
PPAR30b7
PPAR3Cbl
PPAR3064
PPAR3065
PPAR30bb
PPAR3067
PPAR30b8
PPAR30b9
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/I JOIi INf03000
II fOR INF03001
-LIST ALL INF03002
-"UI1( INf03 INF03003
_EXTEtIOED pq,EC I SION INf03004
-ONE WORD PHEGERS INF030(\"i
-IOCS11403 PRINTERI INF030tb

INTEGER P,U INF030l)7
COMMON VIIOO, 10} ,Xl100,31 ,R (11) ,A4(4), SSV,N, IREP, TITLlIZ), IO,A3(4) INF0300B

1 ,N4, xxl121 ,vv711001 ,A5141 ,SSXV( 121 ,VV,xlllZ) ,VVUlO) ,SSVlllO I, SSx2INF030nQ
2111,121 INF03010

89 FORMAT I , STANIH,RD OEVIATIONS wlTHI;ot OBSERVATION SETSt/25XI0FB.21 INF03011
Ila FOQHATI' VARUNCES wiTHIN OBSERVATION SETS'IZ5XlOfB.2} INF03012
~1 rORHATI' fIIlEl\NS WITHIN OBSERVATION SETS'/25XI0FB.21 INf03013
8b FOR~ATl 'OVARIANCE-COVARIANCE MATRIX'/) INF03014
~S FORMATI'OPOWER. TRANSFORMATIONS OF INDEPENDENT VARUelES - Al ·'F8.INF03015

14' A2.'FB.4' A3 :'FB.4/'OPOWER TRANSFORMATION OF DEPENDENT VARI1NF030lb
lAalE - C .'F8.41 INF030l7

84 FORMATI 'OBIJI COEFFICIENTS'/'O·lOEI2.41 INF03018
B FORMATI'OINFORHATION MATRIX FOR PARAMETERS OF UNTRANSFORMED DATA'/INF03019

1 I INF03010
1\2 FORMATI 'OINFOtt"lATION MATRIX FOR PARAMETERS OF TRANSI=QRMED DATAt/1 INF03021
Bl FORMATtlX.3r8.3,12F8.21 INf03022
80 FaRHAT l'l'I2Ab I INF03023
79 FORHATI' '9E13.41 INF03024
78 FOR HAT I' 0-.- VAR 1 ABLES F I TTCO'II57xlbHOBSERVAT ION SQS/4X2HX IbX2HX INF03025

12bx2HX33Xll113xI2,3XI14H MEAN VAR.I INf03026
P-5 INF03021
g.H INF03028
NI-NIIREP INF030Z9
D~O. 0 INF03030
00 bb l-t,NI INF03031
DU bb J-I,IREP INF03032

66 O=O+UOG I YII ,J II INF03033
O.EXPIO/FLOATINI J INF03034
0011al,4 INF03035

1 A5111-A4111 INF0303b
IolIUTEIP,t30lTITL INF03031
IFIIREP-I0131,3B t 3B INF0303B

37 NZ-IREP+t INF03039
00 9 l-l,Nl INF03040
00 9 J.N2,lO INF03041

9 VII,JI-O.O INF03042
38 WRITEIP t 18)1lt1.t,101 INF03043

DOI41-t,Nl INF03044
VVV-O.O INFQ3045
)0 12 J-t,IREP INf030'o6

12 VYY.YVy+Vtl,JI/(REP INF03041
Syy"'O.O INF03048
IFIIREP-lI14,14 t 39 INF03049
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39 DO 13 Jal,IREP
13 SYY-SYY+ I Y(I ,J I-VVYI* (YII, J) -YYY I/FlOAT( IREP-l I
14 WRITElP,811IXII,JI,J"ldl,IYII,J),J=1,lOI,YVY,SYY

DO 8 l"l,IR£P
YYllll=O.O
DO 8 J"l,Nl

8 YYl{J):aYYlIII+YIJ,II/Nl
DO 15 l"ldREP
SSYlI11-0.0
DU 15 J"'l,Nl

1 5 S5Yll I 1= 5 5 Y1 II ) + I YI J, 1 I -YY 11 J ) 1* (Y ( J, I I-YVlI III/FLO o\T I NI-II
WR, I TE (P ,a1 , I YY 111 I , I-I , I RE P I
WRI TE {p,8at IS$YI (J I, I-I, IR[P)
DO 16 I-I d"',EP

16 S$YIli 1 -SQR Tt S$Ylllll
WRITE(P,691 ISSYI (11,1=1 ,IREPI
00 17 J=I,4

11 A41 J I .1.0
DO 10 K:altZ
00"'0**IA4141-1.01
YY"'O.O
DO 61 I =1 ,Nt
00 61 J"I,IREP

61 YY:::YY+ 1YI I ,J I**A414}-l.OIlN/DO/A4( 41
GO TU 120,22I,K

20 GO TO 123.22I,N4
22 OU 36 J"1,9
)6 XXIJI-O.O

00 b l"l.Nl
00 4 Jl"l, 3
XIlJlI"XII,JlI**A4IJII

4 XIlJl+31.XIIJll*XI1JII
XII7l-XIIlI-XI{21
XII81",XIIII*XI131
XII9J=XII21*XI{31
006 J:l.9

b XX(JI:XXIJI+XI(JIINI
00 24 1·1 ,NI
YV2111"O.C
0024 J"I,IREP

24 VY2111 aYY2111+ I Y(I ,Jl uA4{41-1.01 IIREP/00/AI,14)
DO 25 1"'1,9
SSXYll1 ·0.0
00 25 J"'I.9

25 SSX211,JI"'0.0
00 21 1"'1 ,NI
003 J-I.3
XI {JI:X{ I ,JluA41Jl

3 Xl (J+31 "'XII J I-XII JI
Xl(1) =Xllll*X1121
XlI81"Xllll*Xl131

INF03050
INF030St
INF03052
INF030S3
INF03054
INF03055
INF0305b
I NF03051
INF030S6
INF03059
INF030bO
INF030bl
INF03062
INF030b3
INF030b4
INF03065
INF03066
INF030b1
I NF030b8
I NF030b9
1NF03010
INF03011
INF03012
INF03013
INF03074
INF03015
INF03016
INF03017
INF03018
INF03079
INF0308D
INF030el
INF03082
I NF03083
INF03084
INF03D85
INF03086
INF03087
INF03088
INF030ij9
INF0309D
fNF03091
INF03092
INF03093
INF03D94
INF03095
INF0309b
IPIIF03D97
INF03098
I NF03099
INF031DD
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Xl191-XlI21-Xl131
00 27 J-l,9
SSXY! J I aSSXYI J)+ t YY211 )-YYI-IXlIJ I-XX 1J II
DO 27 Jl a l,?

27 SSJ(2IJ,JllaSSX2 IJ,Jll+IXI IJ'-XX(JI 1-(XlIJlI-XX(Jll J
WRITE(P,80ITfTL
GU TO (18,Zbl,K

18 WRITElP,831
GO TO 19

2b WRITE(P,85IA4
wRITE(P,~21

19 OU 30 1-1,9
,30 WRIHIO,79lISSXZtl,JI,J-I,91

CALL HATVISSX',9,SSXY,r.,O(T1
GU TO 128,Zql,K

18 GO TO 131 ,291 ,~4

Zq wRITEIP,8bl
DO 5 1-1,9

S WRITCIP,79ItS'\l(2(I,JI,J-l,QI
'!1 DO 11 J-l.9

HIJlaO.u
on 11 1-1,9

11 8IJlaSIJI+SSXZII ,JI_SSXYII).A4(4)_OO
AA"YY-A4141-UO+ 1. 0
00 32 J"1,9

32 U-u-8(JI·XXIJ)
GU TO (33,34I,K

33 GO TO 123,34I,N4
)4 WRITEIP,64IAA,18IJI,J"l,9)
23 00 21 1"1,4
21 A411 , ... 1\3(11
10 CDNTI~UE

DO 2 1*1,4
2 A4t 11 .. 1\5111

CAll l!NK(ANVA31
,"0

II OUP
-(JElETE INF03
_ STORE wS VI\, t NFO)

L

INF03101
INF03102
JNF03103
INF0310't
INF03105
INF0310b
INF03lC7
JNF(J3l08
INF03109
INF03ll0
INF03111
I"lF03112
INF03113
INF03114
INF03115
INF0311b
INF03117
INF03118
INF03119
INF03120
I"'IF03121
INF03122
INF03123
INF03124
INF03125
I"'IF0312b
INF03127
INF03128
INF03129
INFD3130
INF03l31
INF03132
INFQ3133
INF03134
INF03135
INF03136
INF03l37
INF03138
INF03139
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II JOB ANI/A3000
II FOR ANI/A3001
-L 1ST ALL ANI/A3002
-,~AME ANI/A3 ANVA3003
-EXTENDED PRECISION ANVAJOC!4
-ONF. wURD PIITEGERS ANVAl005
-IOCSllIt03 PR(NTERI ANVA300b

INTEGER P,O A~VAJ001

COMMUN VI 100, II) I ,XI 100,31.81 121,11,4141 ,S5V,N, IREP, TITl1121, JD,A3(4IANVA300B
I ,N4, XX I 91, YY2(100) ,I\S 141. SSXYI121, YY, Xll91 ,S5191, VYU41, SSYl (41, SSANVA3009
2Y!:I( 91, SSX3( 12, 121 ,SSXl112, 121 ,OW{ 100,91 ANVA3010

A8 FORMATI' PURE ERROR 'Fl4.4,I4,Fl2.21 ANVA3011
81 FORMATI' REGQeS510N 'F14.4,14,2Fl2.2,EI6.61 ANVA3012
B6 fORMATI'ORELATlVE LIKELIHOOD OF NO TRANSFORMATION VS. ML ESTIMATESANVA3013

1 ""EI4.51 ANVA3014
~5 fORMHI'OPOWER TRANSFORMATIONS OF IJIlOEPENOENT VARIA,f\LES - Al .'F8.ANVA301S

14' 11,2 z'F8.4' A3 ",'F8.4/'OPOWER TRANSFORMATION OF DEPENDENT VARIANVA3016
2ABLE - C z'FB.41 ANVAlOl1

1\4 FORMAT(9El3.51 ANV4,3018
R3 FORMATI'OCROSS PRODUCT MATRIX'JI ANVA3019
82 FORMA T f 'ONORMAL OR THOGONAL POLYNOMIALS '111X' XI' lOX' X2' IIX' X), lOX' XAN\lA 3020

Il-XI'8X' X2-X2'RX' X3-X3'8X' XI-X2'8X' x l-X3' 8X' X2-X3' I ANVA302l
81 FORMATI'OANALVSlS Of V4RUNCE TABLE - TRANSFORMED QATA'/'O SOURCANVA3022

U:'llX'S$'6X'D.F.'5X'MS$'1X'APPRQX. F'6X'MLR'1 ANVA3023
'3tJ FORMAT I' 1'12"!> I ANVA3024
19 FORMATe' xz - X3 'Fl4.4,14,Zfll.l.EI6.61 ANVA30Z5
18 FORfoolH{'OANALYSIS OF VARIANCE TABLE - UNTRAN$FORMED DATA'/'O SOUANVA)026

IRCE '11X' SS '6X'D.F. '5X' 1155'11 X' F' 9X' MLR' I ANVA30Z7
17 FORMATI' TRE:ATMENTS 'Fl4.4,14,2F1l.2,EI6.bl ANVA30Z8
76 FORMATI' LINEAR 'F14.4,1'.,2F12.2,El6.61 ANVA3029
15 FORMATf' Xl LINEAR 'FI4.4,I4,2Fl2.l,E16.61 ANVA)030
74 FORMATI' X2 LINEAR 'FI4.4r14.lFl2.2,E16.61 ANVA3031
73 FORMAT{' QUAORATIC 'F14.4,14,2Fl2.2,EI6.61 ANVA3032
12 FORMATI' Xl QUAD. 'F14.4,I4.lFl2.2,E16.61 ANVA3033
11 FURMATI' XlOUAD. 'F14.4,14,lF12.2,Elb.61 ANVA3034
10 FOH,MATl' Xl - Xl 'F14.4,14,2FlZ.l,E16.61 ANVA)035
69 FORMATI' LACK OF FIT'Fl4.4,I4,2F12.2.El6.61 A"lVA3036
bB FURMATl' Xl - X3 'F14.4,14.2FIZ.2.,E16.61 ANVA3031
b7 FORMATf' RESIDUAL 'F14.4,[4, Fl2.21 ANVA)038
66 FURMATI' TOUL 'f14.4,141 ANVA3039
65 FURMATI' TRANSFORM 'Fl4.4,I4.2FI2.2,EI6.61 ANVA3040
64 FURMATf' X3 U"'EAR 'Fl4.4,I4,lFl2.2,El6.61 ANVA)04l
63 FORMATI' X3 QUAD. 'F14.4,14,lF12.2,E16.61 Ar~VA)042

b2 FORMATf' INTERACTION'F14.4,14,2F12.l,E16.61 ANVA304)
~"'5 ANVA3044
Oz8 ANVA3045
Nl z NIIREP ANVA)046
DaO.O ANVA3047
DO 52 I "'l,Nl ANVA3048
00 52 J'''1, IREP ANVA)049
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S20-0+ALOGIYII,JII ANVA3050
O.exPfO/FlOATIN) 1 ANVA3051
OU 51 1-1,4 ANVA3052
ASIII.A4IJ 1 ANVA3053

51 11,4111-1.0 ANVA3054
Oll 10 K-l,2 ANVA3055
OO-0"IA4Iltl-l.nl ANVA)056
YY-O.O ANVA3051
00 1 lal,Nl ANVA3058
00 1 J-l,IR(P ANVA30'59

1 VY.YY+IYII,JI ..A4141-1.01/N/OD/A4Iltl ANVA30bO
00401-1,'H ANVA30bl
YY2111-0.0 ANVA3G62
00 '0O J-l,JREP ANVA30b3

'0O VY2111-YY211)+ IYII ,JI"A4141-1.01! IREP/OO/A,,141 ANV,I.3064
lOT-u.O ANVil, 30c'5
UO 3 (.I,N\ ANVI\30bb
00 3 Jal, IREP ANVA30b7

'3 TUT_TQT+I(Y(I,Jl ..AIoI4)-1.01/DD/A414)-YVI"2 ANVil, '3068
TREAT-O.Q ANVA)Ob9
00 '0 t -\ ,~H ANVI\3070

4 TREAr.rREAr+IVY2Il!-VVI-tVY2(1)-VVI I\NVA3071
TREAT_TREAT_IREP I\NVA3072
00 b J-1.3 ANVI\3073
xxtJl-/)./) ANVA3C14
DO 6 1'1'1 ,N1 ANVA3075
x1IJI""xll,JI"A4IJI ANVA3016

b XXIJI.XXIJI+XllJIINl ANVA3077
00 39 I aI, '3 ANVA3078

)1)8111-0.0 ANVA3CJ79
0037 l-l,N1 ANVA3080
DO 37 Jal,3 ANVA3081
X1fJlaXII.JI .. A4(J) ANVA30ti2

378IJI_BIJI+IXIIJI-XXIJI1_IX1IJI_xxtJII ANVA30a3
UO 5 l-l,Nl ANVil, 3084
on 'j Ja1.3 ANVA30B5

'j .... 11.JI.1XII.JI ..A4(JI-XXIJII/5oQRTI6IJII ANVA3086
ou 7 J-1.) ANVA3087
XllJI-O.O ANVA3088
SSIJI-O.O ANVI\3089
AA2-A4IJI-2.0 ANVA3090
007 '-1.N1 ANVA3091
X1fJI=XIIJI+XII,JI .. AA2 ANVA3092

7 5oS( J 1-50501 J I"XII ,J I ..AA2- (X (I ,JI .. A41 J)-XX IJ II ANVA3093
0081:o1,Nl ANVA3094
DO 8 J""l,3 ANVA309'j

8 W( l,J+31-1 XII ,J I-XII ,JII .. A4 (JI -Xl (J )/NI-I xl t ,J ) ..A4IJ I-XX IJ II-SSI ANVA3096
1JI/8IJI ANVA3097

00 9 Jal,) ANVA3098
SSIJI"'O.O ANVA)Oqq
00 9 lal,NI ANVA3100

L
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9 ~~IJI_SSIJ)tWCI,J+)I_WII,Jt3}

00 11 1·1,1'11
00 11 J.I, ,6

11 wtl,JI·WII,JI/SQRTtSSIJ-311
00 16 1·1,1')
SSXYIII·O.O
00 16 J-l,9

16 SSXIII,JI-O.O
OU 57 J·t ,3

51 SSIJI·O.O
DU 58 l-l,Nl
wll ,71-WII ,11-wll ,ZI
W11,8) -w 11,11-"" 11,3 I
WII,91-wtl ,ZI-WII ,31
UU 58 J-l,}

58 SSIJI-SStJl+WtI,J+61/NI
DO 59 J·lt3
SSIJ+11-O.O
DO 59 1-1 ,Nt

5'1 SSIJ+31-SSIJ+ll+CWII,J+61-SSIJII"Z
0089 J-l,3
OU 89 I-IINl

89 WII ,J+61-IWIIIJ+bl-SSIJI )/SQRl(SSIJ+31)
DO 18 r·l ,NI
DO Id J·I,9
SSX'1I J I-SSX'1I JI+ I'1'1ZI r 1-'1'1) -WI I ,J)
DO 18 Jl·119

18 SSXIIJIJll_SSXIIJ I JII+WII,JI·WII,JII
GO TO 119,Zbl,K

19 loO TO IZ7,Z61,N4
Z6 WRITl:IP,80ITITl

GO TO IZ8,ZC#I,K
Z9 wRIT[IP,85JA4
28 WRITEIP,8ZI

WR t TE I P ,1:141 t I WII ,J I , J·l ,9 I , I'" 1 ,Nil
wRITE.IP,831
WR I TE I P ,84 I ItS SXIII I J I ,J- 1 ,9 I , I-I ,9 I

27 CAll MTVISSXl,9,SSXY,o,onl
00 30 J·1 1 9
[) t J '-0. °
DO 30 t·l ,9

30 BIJ}_BIJI+SSXIIIIJ)·SSXYIII
SS9~0.O

UO 17 J-1 1 9
11 SS9"'SS9+BIJI-SSX'1IJI-IR.EP

DEV-TRE.6,T-SS9
00 lZ J·l,3
00 lZ Jl-1 1 1

12 SSX)IJIJlI·SSXIIJ,JlI
CAll "'fl.TVISSX1 1 3,SSX'1,0,OETI
551-0.0

.6,NVA3101
ANVA3102
.6,NV.6,3103
ANYA310"
ANYA3105
ANYA3106
ANYA3101
ANVA3108
.6,NYA3109
ANVA3110
ANY.6,3l11
ANYA311Z
AfIlYA311)
ANVA3114
ANYA3115
ANYA)l1 6
ANYA3111
ANVA3118
ANVA3119
.6,NVA3120
ANVA)121
ANYA312Z
ANYA31Z3
ANVA31Z4
ANYA31Z5
ANYA3126
ANYA31Z1
ANVA31Z8
ANVA3129
ANYA3130
ANYA3131
ANVA3132
ANYA3133
ANVA3134
ANVA3135
ANVA3136
ANYA3131
ANVA3138
ANVA3139
fl.NVA3140
ANVA)l"l
ANYA314Z
ANYA314)
ANYA)144
ANVA3145
ANVA3146
ANVA3141
ANVA3148
ANVA3149
ANVA3l50
ANVA3151
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DO 14 '-1,3
DO 14 J-l,3

14 SSl-SSltAIJI.SSX3tl,J)-atl)-IREP
0013 Ja:l,3
DO 13 Jl-l,3

13 SsxltJ,Jll-SsxlIJt3,Jl+31
CALL MATVISSX3,3,SSXY,O,DH)
SS2-Q.O
OU 15 I-I,)
DO 15 J-l,3

15 SS2-SS2+BIJ+31-SSX311,JI-BII+31-IRCP
DO 41 J-l, 3
DO 41 Jl-1,J

41 SSX)tJ,Jll-SSXlIJ+b,Jl+61
CAll MATVtSSX),J,SSXY,O,OETI
SS3-0.0
DO 421-1,3
00 42 J-l,3

42 SS3-SS3+f' I J+61-SSX311 ,J) -A 11+61 -IREP
0031 1-1,9

31SSllt-afll-6(JIISSXlll,II-IREP
11-1
12-)
I3-Nl-l
15-0
16=9
DO 3) 1"'1,4
IF IA4111-1.0134,33,34

34 15"'15+1
33 CONTINUE

NN-N-13-1
NNN-N-l
&U TO 120,221,K

20 SSY3-0EV
14-13-9
OEVM-OEVII4
GO TO 35

22 SSy)"'SSY3-0EV
SSY3M-SSY3115
14-1)-15-9
OEVM-OEVII4

35IFIIREP-1I)6,36.)B
38 R[S"'TOT-TREAT

RE SM-RE SINN
RR-RES+OEV
11-NN+14
RRM-RRII7
F6 -SSY3M/RRM
GO TO 4)

36 RES-OEV
RESMaOEYM

ANYA3152
ANYA31S3
ANYA31S4
ANYA31S5
ANYA3156
ANVA3157
ANVA3158
A"IYA3159
ANVA316t:\
ANYA3161
ANVA3162
ANYA3163
ANVA3164
A"IYA3165
ANVA)166
ANVA3167
ANYA3168
ANVA31b9
ANVA 31 70
ANYA3171
ANVA317Z
ANYA31B
At-.lYA)174
ANVA3175
ANVA3116
ANYA3111
ANVA)118
ANYA3179
ANVA)180
ANVA3181
ANVA3182
ANYA31&)
ANVA3184
ANVA3185
ANYA318b
ANVA3187
ANYA3188
ANVA3189
ANV103190
ANY103191
ANVA 3192
ANVA319)
ANVA3194
ANVA319S
ANVA319b
II,..VA3197
ANvA319a
ANVA3199
ANVA3200
ANVA3201
A~YA3202
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RR=RE5
RRM=OE VM

43 5S1M"'S5113.0
5S2M",S5213.0
SS3M '" 55 H 3.0
SS9"'-559/16
TREAM-TREAT/r,
Fl:zTR.EA"'/HE5M
F2"'551M/RRM
F21"55111/RRM
F22:z55121/A.RM
F23-55131/1{RM
F3 :zS52M IRRM
F31:z55{41/RRM
F32"'55 t51/RI04
FB"'S5{61/RRM
F44:z553M/RRM
F41-55l111P.RM
F42"'SS l!:l) IRRM
F43"55t911P'H.M
F4"'OEVM'/RE5M
F 1 :z:559M IRA.M
DO 53 1"'1,9

53 5SY5 I II"'IRRI IRR+55 IIIII--l FLOAT tN1/2.0 I
5S4= IRE5/IRE5+TREAT 11--1 FLUATtNI/2.0 I
555" IRR/I RR+SSI J ) _.1 FLOAT I N1/2.0 I
556= tP.R/IRR+SS211-- (FLOAT tNII2.0 1
551"'IR.R/IRIt+553) 1--1 FLOAT INI/2.01
5Se", IRE5/RRI __ IFLOAT INII2.0 I
5510"1 RiU I RR+<i5911 •• (F LOAT 1N 112.0)
GO TO 144,451,K

44 RRR=R:R
GO TO 150,251,N4

45 WRITElP,60lTITL
wRITEIP,a5IA4
~RITEfP,all

RRR:z: IRR/RRRI-.IFlOAT lNII2.0 I
GO TO 32

25 WRITEIP,80ITITL
WRI TE I P, 781

32 IFlIREP-1160.60,61
61WRITEIP,71ITREAT,t3,TREAM,FI,SS4
60WRITEIP,81ISS9,16,SS9M,F1,SSlO

WRI TE IP, 76) 551,12 ,SSlM,F2 ,5S5
WRITEIP, 751 5S( 11,11,55111 ,F21,SSYSI 11
WRI TE I P ,141 SSt ~ I,ll ,55 (21 ,F22,SSY5(21
WRI TE I P ,64) SSDI,II ,5S131 ,F23,5$Y5131
WR I TE (P, 731SS? ,12 ,SSZM,F3,SS6
WRI TE IP, 721 S5 141,11,55 141,F3I,SSY5141
lolRI H IP, 711 5S 151,11,55 (5) ,F32 ,S5Y5151
wRI TE IP ,631 5S161, II, 5S 16 I ,F33,S5Y516 I

ANVA32C3
ANVA3204
AN VA 3205
ANVA3206
ANVA3201
ANVA3208
ANVA 3209
ANVA3210
ANI/Al211
ANVA3212
ANVA3213
ANVA3214
ANVA3215
ANVA3216
ANVA3211
ANVA3218
ANVA3219
ANVA3220
ANVA3221
ANVA3222
ANVA3223
ANVA3224
ANVA3225
ANVA3226
ANVA3227
ANVA322B
ANVA3229
ANVA 32 30
Ai\lVA3231
ANVA3232
ANVA3233
ANVA3234
ANVA3235
ANVA3236
ANVA3237
ANVA3238
ANVA3239
ANVA3240
ANVA3241
ANVA 3242
ANVA3243
ANVA3244
ANVA3245
ANVA324~

AN VA 324 7
ANVA3248
ANVA 3249
ANVA3250
ANVA3251
ANVA3252
ANVA3Z53
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Wq,1 TE IP ,621 55', r2 ,SS3H,F44 ,SSl
WR J TE I P, 101 5S11l, 11 ,SS(71 ,F41 ,S5YS( 11
Wit I TE (P,68) 5S(81, 11 ,S5 181 ,F42,SSV518)
wltl TE I P ,191 SS(91, 11, SS 19. ,F43,5SY519)
GO TO 123,241.K

14 WR:I TE(D.6SISSVl,lS,SSY3H.F6.RRR
23 IFIIREP-1I41,41.48
41 WH.JTEIP.61)OEV,14,DEYM

1;0 TO 4?
4d \Il~ITEIP,611RRdl.RR"

W!l: I TE II). 6910EV. H .OEYflII.F", ,SS8
WR I TC (P, 88) RE 5 .~N,RE 5"

49 wRITEfP,66ITOT.NNN
'50 DU 21 I-I.'"
21 A"'lllsAHII
10 CONTI~UE

WRITEIP.86}RRR
0021-1,4

2 A"'l J )sA5 (II
GO TU 156,551.N4

56 (All DATSWld,J81
(,0 TO 154.55),J8

1)4 (All ltNKlCUEF31
55 CAll lI~K(EJGNll

END
II DUP
-DelE fE ANYA3
• STORE loiS UA ANYA3

ANYA3Z54
ANYA3255
ANYA3256
ANYA3251
ANVA3258
ANYA3259
ANYA3260
ANYA3261
ANYA3262
ANYA 3263
ANYA 3264
ANYA3265
ANYA 3266
ANYA32bl
A~YA 3Z68
ANYA3269
ANYA3210
ANYA3211
ANYA3212
ANYA3273
ANYA3214
ANYA3275
ANYA 3216
ANYA3217
ANYA3218
ANYA3219
ANYA 3280
ANYA3281
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II JUB COH3000
/I FOR COH30D1
_ LI STALL COH 3002
-NAME COfF3 COH30D3
-eXTENOED PRECISION CDH3004
_W-lE WORO INTEGERS COEF300S
_IOCSlPLOTTEq,) COEF300b
-IOCSt 1403 PRINTERI COEF3007

INTE(,ER p.Q COEF30ee
COMMON Y1100.101 ,Xl leD.)) ,BI121, A414) ,SSY ,N, IREP, T 1TL( 12). IO,A314)COEF3009

1.N4 ,NS, X21101 ,YY2 flOO) .SSXY( 121 dlB( 12), is 18) ,SSXI12, 121 COEF3010
82 FORMAT I 'POWER TRANSFORMATIUNS Al-'F8.'t' A2-'F8.4' A3-'F8 .. 4' C-COH301l

l'Fe.4l COEF3012
Itl FORMATl'OPOwER TRANSFORMATIONS OF iNDEPENDENT VARIAF\LES - Al -'F8 .. COEF3013

H' A2 a'F8.4' Al-'F8 .. 4/'OPOWER TRt,NSFORMATlON OF DEPENDENT VARIACOEF30\4
2bLE - C _'F8.4) COHl01S

HO FORHATl'l'12Ahi COEF301b
79 FORHATlllElO .. 31 C:OEF3D17
78 FORMATC12Ab) COU30lR
71 FORHAT('OPOINTS PLOTTED FOR MLR GIUPH OF 81'11'1f/9f4X'81'1l'I'2XICOEF30l9

14X'SSD'8X'R'I COEF3020
7b FORMAT(F3 .. 11 COEF3021
7S FORMAT('VALUE OF BC'IlO) - HLE OF 8('11'1 a'EIO .. 31 COEF3022
74 FORMATfE10.31 COEF3023
73 rORHATl'MAXIHUfIoI LIKELIHOOD RATIO'I COEf3024

p.5 COEF302S
0=8 COEF302b
N1-NIIREP COEF3021
SSY-O.O COEF)028
DO Ib l-l,Nl COEF3029
UO Ib J-l,IREP COEF3030

Ib SSY-SSY-lYII.JI-YII ,JII"A314) COH3031
00141 a l,Nl COEF3032
YV2111-0.0 COEFl033
UO 14 J.l,JREP COEF30H

14 VY21117tYV2111+YlI.J) ..A3141/IREP CLJEF3035
x2111-1.0 COH303b
DO 32 1-1,10 COH3037
B8111-0.0 COH3C'38
DO 32 J-l,10 COH3039

32 SSXII,JI-O.O COEF3040
DU 33 lal,Nl COH3041
DO 31 Ja2,4 COEF3042
X21JlaXII,J-ll .. A31J-11 COH3043

31 X2IJ+31-X2tJI-X2IJI COEF3044
X2181-X2121-X2131 COH304')
XZ(91-X212l-X:'141 COEF304b
X2110I a X2131-X2141 COEFl047
0033 Jal,IO CUEF3048
BBlJ)aSBlJI+VY2111-X21JI COEF3049
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SSXYIJI-eBIJ}
UO 33 K-I,lO

33 SSXIJ.K)-SSX(J,K}+X7IJI-X2IKI
tALL MATVISSX.lO.BB,l,OETI
SS-SSY
DO 15 t-ltlO

15 SS-SS-SSXYIII-Rqll)_UEP
OU ZI Jj-Z,llJ
J J-JJ-I
AN5~44

IFIBB(JJI }Z5,25,lb
25 X4-Z.O-6BIJJI

GO TO 27
26 X4 a O.. 0
Z7 A-Z.O-ABSIRBIJJI)

tUaA/2I) ..
C-X4-A/50.
0-A/10.
e-IO./A
F-X4-Bl
G-lCA+O
H-X4.A_l.3
W-X4-A /15.
U"'X4-AI1 .. 5
l-X4-D
CAll SCALEIE.IO .. 0.X4.0 .. 0}
CAll EGR10IO,X4,O .. O.Bl,ZOI
CALL EGKIDll.X4,O .. 0.0.05.Z01
OU 2 1-1.11
XI-G.O-FlOAT 11-3 I .0/2.5
IFIXI135,36,36

35 NNI--I
GO TO 37

36 NN1-l
37 XO-G+O-FlOATll-21-NNl

CALL ECHARIXl.-O .. OZ.I).I,O .. l,O .. QI
Z WR I TE (7,74) xC

DO 3 I "'1, II
XI--O. 1.0. I-FLOAT III
CAll ECHARIF.XI,O .. l,O.I,O.OI

"3 WRITEI7,76lxl
CAll ECHARIG,-O.04,O.1.0.l,O.01
WRI TE 17,751 J3 ,J3 ,BB I JJI
CAll ECHAR{W,I).I.O.l.0.I,1..57091
WRlTEI7,13}
CALL ECHARll.0 .. O,O.l,O.l,I.57091
WRITEI7,781T1TL
CAll ECHARIU,'1.0,O.l,O .. 1.1 .. 57091
WRITEI7.~2}A3

CALL EPLOTI-2.X4,O.01
WRITEIP,80lTITL

COEF3050
COU305!
COEF3052
COEF3053
CoEF 1054
GOEF 3055
COEF 3056
CUEF 3057
COEF 3058
COEF 3059
COEF30bO
COEF30bl
COEF306Z
CUEF3063
COfF 3064
COEF 3065
COEF 3066
COEF 306 7
COEF 3068
COEF 3069
COEF 3010
COEF 3071
COEF3072
COfF 3073
COEF 3074
COEF3075
COEF3076
COEF 3077
COEF3078
COEF3079
COfFl080
COEF30Rl
COEF 3082
COEF 3083
COEF3084
COEF 3085
COEF 3086
COEF30e7
COUloeR
COEF30e9
COEF 3090
COEF3091
COEF30n
COEF 3093
COeF3094
COEF 3095
(OEF 3096
COEf3097
COEF 3098
COfF 3099
COEF3100
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WRITEIP.81IA3
DO 4 I-ZdO
IF II-JJ) 1,4,5

1 JJJ-)-1
(;0 TO 6

5 JJJ-I-Z
6 15IJJJ)-I-l
4 (UNT I"'UE

WR I TE IP, ;'7) J3 ,J3.15
DO I 1(1(-1,45
Vlall(l(-II·A/A"lS+X4
ssn-o.J
Oil 11 I-I.')
SSltYlll-O.O
DO 17 J-I, 9

17 SSX(I.JI-O.O
DO Itl t -I.NI
UO ld JaZ.4
X1IJlaXII ,J-II .....3IJ-I)

i'd x1IJ+31-xZtJI-XZIJI
x2181-XZI21-X2131
XlI91-x2111-X?141
x1IIOI-X2(3I-X2141
00 34 J-l.IREP

34 ssn a SSYI+(Y(I.JI-Vl-X2(JJII"1
aD 18 Jal, In
IF(J-JJI20,18.30

20 JJJ-J
GO TO 29

30 JJJaJ-I
29 SSXY 1JJJ l-SSXYI JJJI+IYY2111-V1-X?( JJ II·x2tJ)

BtJJJI-SSXYIJJJI
DO 18 Kal.IO
IFIK-JJIII,18,12

II KKK-K
GO TO 13

12 I(KK-K-l
13 SSX I JJJ. KKK '-SSX I JJJ, KKK I +X2 I J I·X2 (K 1
18 (ONTI"4UE

(All Mo\TVtSSX,9,8,l,DETl
DO 19 1-1.9

19 SSn_SSYl-SSXYII}_BIII_tREP
Rat SS/SSY11-.IFlOIIT (NII2.0)
WRITEIP.19IV2.IBIJI.J-2,91,SSYl,R

I (All EPlOTtO.V2,RI
(All EPlOTll,H,'J.OI

21 (ONTIIIIUE
(All LlNKIEIGIII31
END

II aup
-DELETE (OEF3
-STORE wS UA COEF3

COEF 3101
COEF3102
(OHlIO)
(OH3104
COEF310S
COH 3106
(OH3107
COEF3108
COEF3109
COEf3110
COEF3111
COEF3112
COEF3113
(OEF3114
COH3115
(OEF3116
COEFll17
COEF3118
COEF3119
CUEF3120
(OEF3121
CUEF3122
CQEF3123
COEF3lZ4
COEF3125
(OEF312b
(OEF3121
(OEf3128
COEF 3129
(OEF3130
COEF3131
(OEF 3132
COEf3133
COEF3134
COEF3135
COEF 3l3b
COEF3131
COEF3138
COEF3139
COEF3140
COEF)141
COEF3142
CUEF3143
COEF3144
(OEF3145
COEF314b
(OEFl141
COEF3148
COEF)149
(OEF3150
COEF3151
(OEF3152
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II JOB EIGN30QO
II FOR E IGN3001
-LIST All EIGN3002
-"lAME (IGN3 E IGN3003
-tXf["'lOEO PRECISION EIGN3004
-UNf w(JRD I"HEGfRS EIGN30rS
-IOCSIK(YBOAI\O) EIGN30(lb
-llJCSITYPEwRITERI EIGN3001
-IOCSllIt03 PRINTERI EIGN300d

l"'HGER p.Q EIGN30CQ
01 MENSI ON UAI'H (3) ,AlAMZ 13) • PREPII 3,3), PREPZf 3. 3) E IGN301/)
COMMON YllOO,lOI .XIIOO, 3) .VIlZI, A4(41 ,SSY ,NS,NREPS, TITL( lZI, IO,A31E IGN30ll

lit 1,"14.1145 .YSZ (bl ,Vl13 ,ZI ,AlAMOI3,Z) ,PREP! 3, 3,Z) ,XlllO) ,Zl '31, YOEVI10E IGN3012
ZO I,A5(4) ,COE 1121 ,NNNI41 ,XCi 100, 31 tf~A( 12, lZ) E IG:-43lJll

EQUIVALENCE (ALAMOll.l) ,AlA"'lllll, (AlAMOll,ZI ,AlAMZlll), (PREPll,l,EIGN3014
111,PREPlll,I»), (PREPII ,I ,ZI,PREPZll,lll EIGN3015

!Ill FORMATlIHO,8X,'EIGEN VAlUES',lOX,'EIGEN VECTORS AS ROWS',/" EIGN30lb
88 FORMATl'O'21Ell.4,':YS'3XI'IN ORIGINAL UNITS'/) EIGN30i1
81 FORMATllHO,hIEl1.4,'''X'Il'S'2XI' IN ORIGINAL UNITS'I EIGN3Cla
"6 FORMATII3,9Ell.51 EIGN3019
a5 FORMATlIHD,)X,tfABLE OF RESIDUAlS'1 EIGN3020
84 FQRMATI131 EIGN302I
83 FORMATI'TYPE I TO CAll EXlT, EOF TO CONTINUE') EIGN30ZZ
82 FORMAT{'1'12Abl EIGN30Z3
81 FORMATl1HO,5X,lHY -,E15.6,'3H .. ,31ZH +,EI5.b,2H l.tt,3H SOI,/oI EIGN30Z4
80 FORMATlIHO,1X,'Y EST',8X,'Y OBS',9X,'OEVN',11X,'VAlUES OF Z',28X,'OGN3015

IFAC TOI\ lEVElS'/1 E IGN3026
19 FORMAT{ 'QPOWEA. TRANSFORMATIONS OF INDEPENDENT VARIABLES - Ai "'F8.EIGN3021

14' A7 ·'Fa.4' A3 "'Fa.4/'opOWER TRANSFORMATION OF DEPENDEJIH VARIEIGN3028
2ASlE - C ='F8.4) EIGN30Z9

18 FORMATI 5ZHO CANONIc'Al REGRESSIO"l II ARE CANONICAL VARIABlES).lIEIGN3030
11 FORMATIZQHO CENTRE OF RESPUNSE SURFACE .1,1 EIGN3031

P-5 E IGN3032
U-8 E IGN3033
"IS-I EIGN3034
DO 21 {·1,4 EIGN3Cl35

21 A5(1)·A411) EIGN303b
NI-NS/NREPS E IGN3031
GO TO (11.101,"14 EIGN3038

1100 12 1-1,4 EfGN3039
12 A411)"'A3111 EIGN3040

GO TO 13 EIGN3041
100051:1,4 EIGN3042

5 A4111"'1.0 EIGN3043
13 00 4 LL-1,N4 EIGN3044

WRI TE IP,82) TlTl EIGN3045
GO TO 114 t 151,N4 EIGN304b

15 GO TO 119,141,LL EIGN301,1
14 WRITEIP.19)A3 EIGN3048
19006 t-l t Nl EIGN3049
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DO 20 K-l,3
20 XClI,K}"xII,KJ"A4{KI

YUEVII )=0.0
DO b K:&1,NREPS

b YDEV{I)-YDEVIII+YII,K}"A414I/NR.EPS
UO 7 r:1, 10
VI t 1=040
DO 7 J"'I,10

7 Ii'" II ,J 1::<0.0
XlIll"I.0
DO B K"I,NI
00 3 J"Z ,4

3 XIIJI"XIK,J-I} .. A4IJ-11
xI151 ... X1IZI-Xl121
x1161 "XI121- Xl131
xl17I-=Xl13I-Xl131
XlIBI"X1l21-X1141
x1l91"Xl131-X1141
xI1101 ::o-x1141-X1141
UO 8 1=ltlO
VI I ) .. v II 1+ YOE VI K1-Xl II I
DO ti J:::ltlO

86AlI,JI .. SAII,JI+XIIIl-Xl(JI
CAll MATVIBA,10,V,I,OETI
UO 21) J"I,10

29 CUEIJI"VIJI
NFAK:II3
KP"NFAK+Z
00 32 1:111 ,NFAK
00 32 J-l,1
IFII-JI31,30,'H

30 PREPII ,J,lU"'VIKPI
GO TO 32

31 PREPII,J,ll)"V1KPJ-1I.5
PREPtJ,! ,lU .. PREPlI ,J,ll!

32 KP"KP+l
DO 33 l"l,NFAK

H VII ,:-vll+1I-(1.500
D034I:l,NFA.K
DO 34 J-l,NFAK

34IUII,JI=PR[PII,J,lll
WRITE I P,111
CAll MATVIBA.,NFAK,V,l,OETI
YS"COE t 11
00441"I,NFAK

44 YS",YS+O.500-VIII-COE(I+11
GO TO 135,361,N4

36 GO TO 137,35) ,ll
35 11"1

12-.:2
13",

E IGN3050
EIGN3051
E fGN3052
EIGN305,
EIGN3054
EIGN3055
E IGN3056
EIGN3051
EIGN30Sfl
EIGN3059
E IGN3060
EIGN3061
EIGN3062
EIGN,063
E IGN3064
E IGN30b5
E IGN3066
E IGN30t;:7
EIGN30b8
E IGN3069
E IG'H010
E IGN3071
EIGN3072
E IGN3073
EIGN3074
EIGN3015
EIGN3076
EIGN3011
EIGN3078
E IGN307Q
EIGN3080
EIGN3061
EIGN3062
EIGN3083
EIGN3084
EIGN30BS
E IGN3086
E IGN30137
E IGN3088
EIGN3069
E I GN3090
EIGN30Gil
E IGN3092
EfGN3093
EIGN3094
E IGN3095
E IGN3096
EIGN3097
E IGN3098
E IGN3099
EIGN3100
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0040 1"'1,3 EIGN3101
40 NNNllI=VIIJ/ARSIVIII) EIGN310Z

V3,.ABSIVIlll-" fl./A31111-~NNI11 EIGN31C'3
V4:ARS I '11211." I 1./A3 IZII-NNNIZI EtGN3104
V5~ABS I VI 3J 1"- (1./A31311-NNNI 31 E IGN3l05
NNNl4JaVS/ABSlvSI EIGN3106
VSl"ABS I VSlull./A31411_NNNI4) E IGN3107
wRI TE I P ,B7I1 VII 1,1,1 =1 ,NFAKI ,'13, [I ,V4, IZ,V5, 13 E IGN3108
WRITE(P,B8IYS,YSI EIGN3109
GO TU 45 E IGN31l0

17 WRITEIP,81I1Vltl,I,I"'I,NFAKI EIGN3111
WRlTElP,881YS EIGN3112

45 WR.ITE(P,891 EIGN31l)
GO TO 122,23I,lL EIGN3114

22 CAll C4N3IPREP1,ALAM1,NFI'KI EIGN3115
GO TO 24 E lGN311b

23 CALL CAN3IPREP2,ALAM2,NFAKI EIGNl1l7
24 WRITEIP,781 EIGN3118

IoIR I TE I P ,811YS, f ALAMO IJ,LL I ,J,J=l ,NFAKI EIGN3119
IolIUTEIP,851 EIGN3120
WRITEIP,801 EIGN3121
DO 18 J=I,Nl EIGN3122
YPREO:YS EIGN3123
00 16 1=I,NfAI( EIGN3124
llll"O.O EIG~3125

00 16 L:l,NFl\K EtGN3126
16 ZtII:ZIII+IXCIJ,lI-VIlIl-PREPII,L,LlI EIGN3l27

0017 Ll"l,NFhK EIGN3128
17 YPREO",VPREO+I1:llll"21.All\MOlll,LlJ EIGN3129

HMl·YPRED/MSIVPREOI EIGNl130
YPREO=MMI_ABS 1YPREO 1"11.01 A414 II E I GN3131
YDEVIJl"O.O EIGN3132
un ~1 l=l,NR.EPS EIGN3133

51 YDEVIJl=YDEV(Jl-tYlJ,11/NR[PS EIGN3134
YOEVl=VOEVIJI-YPREO EIGN3135

18 WR I TE I P,861 J, YPRED,YDEVI JI ,YOEVI, 1Z III t l"l,NFAK I, I XC I J, I J I, It=l,NFE IGN3136
141( I E IGN3137
ou 25 1"'1,4 EIGN3138

25 A41I1"A3{11 EIGN3139
DO 4b 1"1,3 EIGN3140

46 V111,lll"Vtll EIGN3141
4 CONTINUE EIGN3142

0026 1-1,4 EIGN3143
28 A4111=A~(11 EIGN3144

CALL DhTSWI1,J71 EIGN3145
GO TO 149,501,J7 EIGN3146

49 CALL lINKtCENTJI EIGN3147
50 CAll DIITSWI10,JlOI EIGN3148

GO TO 14B,411,JlC' EIGN3149
48 CAll LINKlSLIC31 EIGN3l50
47 1.>0 TO 19,261,N4 EIGN3151



9 WRlTEll t 831
REAOlb,B")N5
IF IN512.21,1

261FIID-9811 t 2,1
2 CAll EXIT

?1 CAll lINKICRLF31
1 CAlL lINK(Otll'l

END
II DUP
.OELETE EIGN3
.STI')RE wS UA EtGN3
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ElGN3152
EIGN3153
EIGN3154t
EIGN3155
EIGN315b
EIGN3157
EIGN3158
E lGN)lSQ
E IGN31bO
E IGN3161
EIGN31b2
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II Joa CENnoao
II FOR CENT3001
*LIST All CENT3002
*NAME CENT3 CENT3003
*!.:XTENOEO PRECISION CENT3004
*UNF WORD INTEGERS CENT3005
*IOCS11403 PRINTERI CENT3006

INTEGER P,O CENT30D1
COMMON VIIoa,lOI ,X 1100 ,31 ,a (12), A4141 ,SSY ,N, IREP, TITl1121, IO,A314ICENT3a08

I,N4 ,NS.YSI61 ,VI I 3,21 ,R145 ,3,21 ,X2110 I ,'121 3I,YY'21100}, SSXYllD I,A514CENTJOC9
21,SSXI12,l2l,RBI121 CENnOl"

81 FORMATl'OPOWER TRANSFORMATlONS OF INDEPENDENT VARlAl3lES - Al a'F8.CENT3011
14' A2 ""F8.4' A3 ... ·F8.4/'OPOWER TRANSFORMATION OF DEPENDENT VARICENT3012
2ABLE - C ... 'F8.41 CENT3013

aD FORMAT('1'12Abl CENT3014
19 FURHATt5ElS.51 CENT3015
78 FORMATf'OPQINTS PLOTTED FOR MLR GRAPH OF X'll'S'I1X'XIS'12X'X2S'I2CENT3016

lX'X3S't3X'SSQ'13X'R'1 CENT3011
P=S CENn018
0=8 CENT3019
Nl:o:NIIREP CENT302C
0081:0:1,4 CENTJ021

8 A5fll:o:A4fli CENnOn
GO TO f9,IOI.N4 CENT3023

9 00 22 I "'1.4 CENT3024
22 A4fll:o:A31li CENTJ025

N6z I CEN n026
GO TO 23 CENTJ027

10 DO 24 1"'1,4 CEN13028
24A4tll=1.0 CENT3029

N6=2 CENT3030
23 00 4 LL""I,N6 CENT3031

SSY-O.O CENT3032
UO 16 1-I.Nl CENn033
1)0 16 J:l,IREP CENT3034

16 SSV"'SSY+IV1I,JI*Y(I,JII**A4141 CEN13035
no 14 1=1,"11 CENT3036
YY2tll:O.0 CENT3037
DU 14 J=I.IREP CENT3038

14 YY2tll=YY2111+YII,Jl**A4f41/lREP CENT3D39
x2111=I.O CEN13040
DO 27 1=1,1-) CENn04l
aBIII:O.O CENT)042
DO 27 J"'I,IO CE''H3043

27 SSXII,JI=O.O CENT3044
003 I:I,NI CENT3045
00 26 J=2,4 CENT3046
X2IJI"'XII,J-Il**A4IJ-11 CENT3041

26 X2IJ+31",x2fJI.X2IJI CENT3048
x21SIzX2121*X2131 CENT3049
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X2191-Xlll)·Xlfl.1 CENTlOSO
X1IlOI-X1IJ}_X2Ioft) CENTJOSl
003 J-l,10 CENT3052
tUHJI-SSIJI+YVllll·X1IJ) CENT)053
DU 3 1(-1,10 CENT3054

3 SSXIJ.K)-SSltIJ.I(I+ltlIJI_XlIK) CENT3055
CALL MATVISSx,10.8a,I,DETI CENT)056
DO 11 1-1,1 CENT3051
SSXY t I ) -D. 0 CENTlDS8
00 11 J-l.7 CENT3059

Ii SSltll,J)-O.O CENT3060
00 12 I-I,NI CENl3061
00 13 J-I,l CENT3061
JI-J+l CENT306)
DU 13 Jl-JI,3 CENT3D64
J)-J+Jl-l CENT3065
Xli Jl+11-( X( I ,Jl' .....4IJ31-Z.0.Vl (J3,Ll) J.xll,J31· ...."(J31 CE~T3066

13 Xl IJ3+41 '''It II .J)"A4IJ '·Xli ,Jl) ..AoftIJZ)-Vl1 J,lll.XI J ,Jl) ..A4l JZ)-VlCEHT1061
IIJl,lll·xtl,JI"HIJ) CENT3D68

Oil 11 J-l, 1 (ENT3D69
SSXY I J I-SSXY (J I +YYllll.X21 J) CENT3Dl0
tHJI-SSXYIJI CENT30n
DO 12 K-l, 7 CENT3012

11 SSXIJ,KI-SSXIJ,KI+x2(JI.xZ(K) (ENT30n
CAll Io4UVISSX,l,R,l ,DEli CENT3014
SS-SSY CENTl015
DU 15 1-1,1 CENTl016

1~ SS-SS-SSXYII).S(II.UEP CENnOn
DO 1 H-1,1 CENTl018
J.c!-Jl+1 CENTl019
00 2 JJ-Jl,l CENT)DaO
JJ-Jl+J3-1 CENnoal
J4-4-JI CENnOA2
JS"4-j) CENTlOa3
J6-4-JJ CENT3084
ANS-44 CENTl08S
XI-VIIJJ,LL) CENT30fl6
IF(XIl5,S,6 CENT3D81

5 X4"2.0.Xl CENTl088
GO TO 7 CENTlOtl9

6 X4-0.0 CENT3090
1 A"'2.0."RS{XI) CENT30n

wttITEIP,80)TITL CENT3092
GO TO 129,301,N4 CENT3093

30 GO TO (Z8.19),ll CENT30~4

,9 WRITE(P,811A3 CENT3095
28 WIUTE(P,78IJJ CENT30~6

DO 1 KK-l,45 CENTJ091
V1IJJ)-IKK-ll.A/AN5+X4 CENT3098
SSX II, II-S8 (J4+ft) CENT3099
SSXI2,ZI-S8(J5+4) CUH3100
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SSXl1,ZI-B8(J6+7I/Z.0 CENT3101
SSXIZ,l)"SSXll,:!) CE~T3102

ij 111--lij81 J4+11+BB I J3+71-YZ (JJ' I/Z.O CENT3103
BIZ Iz-188IJ5+1) +RB IJl+71-V2 IJJ) )/Z.O CENT3104
CAll MA,TII(SSX,Z,8,l,DET) CENT3105
VZIJ4)"SI11 CENT3106
liZ I J'j 1"81Z1 CEN0107
UU 17 1"1,7 CENT31(\8
SSXYIII ..O.O CENT3109
DO 11 J"l,7 CENTl110

11 Ssx(f,JI"O.O CE'H3111
~O 18 l=l,Nl CENTlll2
DII Z5 J=l,Z CENT3113
JJ1"J+1 CEN0114
DO 25 JJZ"JJl,3 CENTll15
JJ3"J+JJZ-Z C(NT3llb
XZI JJ1+ 11"1 XI (,JJ31"A41 JJ3) -2.0-V2 (JJ)I) -XII ,JJ31""41 JJ31 CENTl117

Z5 XZ I JJ3+41-xl I ,JI"A4IJl_X( I ,JJZ l .. A4IJJ2 )-1/2(J) -x II, JJ2)"A4IJJ21-CENTllI8
IVZIJJ21-XII,JI"A4IJI CENTl119
00 18 J:aI,7 CENT31Z0
SSXYI J I :aSSXY IJI +YYZ I I) -X2 IJI CENT31Z1
BIJ}"SSXYIJl CENT31ZZ
00 18 K"l, 7 CENT3123

18 SSXIJ,KlaSSXIJ,K)+X2(J)_XZ(KI CENT31Z4
CAll MATVISSXt7,B,l ,DEft CENT3125
SSYlaSSY CENT3126
00 19 l:al,7 CENT3127

19 SSY1-SSYl-SSXYfII-OIII-IREP CENT31Z8
R I KK, JJ, lll:a I SS/SSYll --I FlOAl(N I/Z.O I CENT HZ9
DO 31 l:al,3 CENT3130
NNl"1/2111/A051I1Z(111 C[Nnlll

31 V2111.=4B5IVZIIII"11.0/A4III1_NNl CENT3132
1 WRITlIP,79IYZ,SSYl,RIKK,JJ,lll CENT3133
2 CONTINUE CENT3134

DO ZO la1,4 CENTl135
ZO A4(II-fl31I) CENT3136

4 CUNTINUE CE'H3137
no 21 la1,4 CENT3138

21 A4(II-A~1I1 CHH3I39
CAll lINKIPCNT31 CENT3140
tHO CENT3141

II OUP CENT3142
-OElETE CEND CENT314)
-STOH.E WS UII CENT) CENT3144
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II JOB PCNT 3000
/I FOR PCNT)OOl
-LIST All PCNT3002
-,\jA"IE PCNn PCN n003
-EXTENOED PRECI SION PCNB004
-ONE WURD INTEGERS PCNnoos
-IUC S I KEY8 .... UtO 1 PCNT3006
-IOCSIPlOIHRI PCNT3001
- 10C S I TYPEWlll TER I PCNn008

CO"MOfll YIIO!),lO) ,XllOO,3' ,811Z1 ,,.,4(") ,SSY,N, IREP, TITlC lZI, 10,AlI"IPCNT3009
1 ,N4 .NS, YS 161 ,vll3 ,2 I. Rt"S, 3 ,Z I, "'5141 PCNT3010

AO FURMATI'POWER TRANSFORf4ATJONS Al-'F8,It' AZ-'F8.4' Al-'f8.'" C-PCNnOll
l'F8.41 PCNTlOlZ

79 FORMA Till) PCNnOll
78 FORMATtlZA6) PCt.lT3014
77 FURMATt'TYP( 1 TO CAll EXIT, EOF TO CONTINUE'. PCNTlC15
76 FORMATIF3.l) PCNT]016
75 fORMAT('VAlUE OF X'Il'S - CENTRE AT X'Il'S -'F7.]) PCNT3011
1't FQRMATIF7.H PCJ>4T3018
73 FORMAT I '''IAXIf4Uf4 lUElIHOOD RATIO') PCNTl019

AN5-"4 PC"lT30Z0
UO Z4 1-1,4 PCNT30Z1

24 A5111"4.4{1J PCNT3022
25 00 27 1-1,4 PC"lT3023

GO TO (25.26) ,N4 PCNT30Zlt
21 44111-43111 PCNT3025

N6"1 PCNT3026
GO TO 2ij PC"lT3021

26 OU 29 1-1. 1, PCNT3028
2944111"1.1) PCNT3029

Nb-2 PCNT3030
2tl on 30 ll-l.Nb PCNT3031

on 4 JJ"l,3 PCNnOl2
Xl"VlIJJ,lll PCNT3033
IFIXlI12,l2,l3 PCNnD34

12 x4"2.0-Xl PCNT3035
GO TO 14 PCNT303b

13 X4-0.0 PCNT3017
144-2.0-46SIXll PCNT3038

IH"A/20. PCNT3039
C"X4-A/50. PCNT3040
0"A/I0. PCNT3041
E-IO./4 PcP'H3042
F"X4-IH PCNn04]
(,"X"+O PC~T3044

H"X4+4-1.3 PCNT3C45
W"X4-A/15. PCNT3046
U-X4-AI1.5 PCNT3D41
Z-X4-D PCNT3048
CAll SCALE IE ,10.0,X4,0.0) PCNT3C'49
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GUl EGRtOlO,X't,O.O,Bl,201
CAll EGRIOll ,X4,O.O,O.05 ,2(1,
DO 2 I-I,ll
XI-G-O/S. O.O-FlOAT 11-21
NNI-U/A8SIXII
XO-ABS IG.O-FlOAT (1-2') __ I 1.0/ A4I {JJ II-NNl
CAll ECHARlXl,-O.02,O.l,0.1,0.0)

2 WRITEI7,74IXO
00 3 1-1, II
Xl>t"-C.l·O.l_FlOATIII
CAll ECHARIF,Xl,O.l,O.l,O.OI

3 WRITEt7,161Xl
CAll ECHARIG,-O.04,O .. 1,O .. 1,O .. OI
NNI-YI {JJ,lll IABStvl IJJ,lll I
Y}-ABS IYIIJJ,ll' 1-- (I.O/A4(JJ' I-NNl
WRI TE I 7,151 JJ, JJ ,V]
CAll ECHARIW,':l .. 1,O.1,O .. 1,1.5709)
\IlRI TE I 7, 131
CAll ECHARIZ,I'l.O,O.1,O.l,1.'J1091
WkITEI7,181T1Tl
GO TO Ill,91,H4

9 GO TO IlO,llJ,ll
11 CAll ECHARIU,O.iJ,O.l,O.1,1.5709)

WRITEI7,8QIA)
10 CALL EPlOTI-2,X4,0.OI

00 1 KK>t"I,45
YZ-, KK-l I -A/A~'j. Xl,

1 CAll EPlOTIO,Y2,RlKK,JJ,lll I
CUl EPlDTII,H,O.OI

" CONTINUE
00 31 1-1,4

31 A4 I I J -43 I I I
30 CUN T I NUE

00 32 1-1,4
32 A411l-tlSlll

CAll DATSW(lO,JIOI
",0 TO lt6,lSI,JIO

16 CAll 1I1~K{SllC]1

15 GO TO Il7,SI,N4
17 WR (TE {I, 771

REAOl6,791N5
IF INS' 5 ,6,5

8 (fIIO-9817,S,7
S CAll EXI T
6 CAll lINKICRlF3J
7 CAll lINKlBOX)I

END
II DUP
-DelE TE PCNT3
- STORE WS UA PCNn

PCNT30S0
PCNT30S1
PCNT30S2
PCNT30S3
PCNT30S4
PCNT30S5
PCNT3056
PCNT30S7
PCN nOS8
PCNT3059
PCNT3060
PCNTJ061
PCfolT3062
PCNT3063
PCNT3064
PCNT306'5
PCNT3066
PCHTJ067
PCNT3068
PC .... T3069
PCNn070
peNTJOn
PCNT30n
PCNn013
POH3074
PCNn07'S
PCNT3076
PCNT30n
PCNn078
PCNT3079
POH3080
peN noel
PCNT3062
PCNT301l3
PCNT3084
PCNT3085
PCNT3086
PCNT3081
PCNT3088
PCNT30B9
PCNT3090
PCNT3091
PCNT3092
PCNT3093
PCNT3094
PCNT309'5
PCNT3096
PCNT3097
PCNT3098
PCNT309Q
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1/ JOA SLJ C3000
1/ FOR SlIC30rl
-LIST All SLlC3002
_I\IAIo4E SLIC,) SlIC3003
_EXTENDED PRECISION SlIC300lt
-UNE wORU II\lTEGERS Sl1C300l)
-IOCSll,,03 PRINTER) SllC300b

INTEGER p.e SlIC3001
COfl4MON Y1100,10) • X1100,31,'1 (121. A" 14t., SSY .NS ,NREPS, T In t 12). IO,A31 SLlC3008

l4t I ,N" ,N5, VSI 6 I, '1'1113 ,21,'11 (2.6., AlAMO( 2.6 I, PREP( 2. 2. 60 I, X1 ( 10 I. VDEVStlC3009
2( 1001 •.1,51'" ,cne (6) ,oUA"l t 31, PREPl (), 31.VVll01.8A( 12.121 .KNNI31 SLlC3010

d2 FORoMA l(' l' 12"d SLIC 3011
81 FORMAT(ltiO,8X,'EIGE-. VAlUES' ,10X.'EIGEN VECTORS AS ROWS·.I.I SlIC3012
'0 FORfI4ATIIHO."(E11.",'.X'il'S'?'XI' IN ORIGINAL UNITS" Sl1C3013
79 FORMATI'QPOWER TRANSFORMATlOftltS OF INDEPENOENT VU!ARlES - Ai ·'F8.SLlC30H

I'" A2 .. 'Fa.'" A3 _'F8.4/'l')POW(A TRANSFORMATION OF DEPENDENT VARISLlC3015
2A8lE - C .'Ftt.4) SLlC1016

18 FORHAl( 'O'2IE11.4, '.YS'3XI 'IN ORIGINAl UNITS' I SLlC10l1
11 FURMAl(I/'O C(NTRE OF RESPO~SE SURFACE FOR THE PLANE x·tl'·'F8.2ISLlC1018

1'.5 SllC3DI9
g-a SllC3020
NI.NSlt4REPS SLlC1021
OU 2 1.I,It SLlC3022

2 A5IJI.,,,(11 SLlC3023
GO TO 111.10,11,11I.N4 SLlC3024

II DO 12 1.1," SlIC3025
12 A"II I.A3111 SLlC3026

Nb.l SLlC3021
GO TO II SllC3028

10 DO 5 J.I.lt SLlC3029
5 A"III.I.O SLlC3030

Nb.2 Sl1C3031
13 DO " ll.I.Nb SLlC3032

WRITEIP,82ITlTl SLlC3033
GO TO (2I,22.21.211,N" SLlC303lt

22 GO TO 123,ZII,ll SllC3035
21 wIUTEIP,19IA3 SLlC303b

GU TO (23,23,H,23I,N" SlIC3031
1l 00 b I-I.NI sLle 3038

VOE"'( 11-0.0 SLl(30)9
OU b K.t ,NREPS SLlC30,,0

b YOEVIII.YDEV(I)+VII,KI ....."t4)/NREPS SllC3041
00 1 1.1. I 0 Sll C3042
VV( 11.0.0 SL IC 3043
00 1 J.t, HI SL IC3044

1 bA(I,JI.O.O SllC3045
Xllll.l.O SLlC304b
00 8 K.I.NI SlIC3041
00 3 J-2.'t SltC3048
XlIJI.XIK.J-ll"'''fJ-ll Sl1C30,,9

3 XltJ+')).XUJI-XUJl SlIC3050
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X1Ibl-X1IZI-Xl(J1 SllC3051
XII9t-XlI21_XI141 SLIC30S2
XIllOI-XI131-XlI41 SLfC3053
00 8 1-1,10 SL IC30S4
VVIII-VVI II ..vnEYtKI-X1111 SL IC3055
00 8 J-I.lO SLlC305b

8 BAII,JI-AAII,JI+Utll_UIJI SLIC3057
CALL MATVIS,\,lI),VV,l,DETl SlIC305B
GO TO 33 SLlC3059

31 OU 3Z 1-1,1(1 SLIC30bO
32 VVtIl-vtll SLlC30bl
HOD 1 LLl-Z.3 SLlC30bZ

LLZaLLl+l SlIC30b3
00 1 LL3aLL2,4 SLlC30b4
LL4 a LLl+lL3-l, SLlC3IJb5
LLS-ILL-11-3+4-LL4 SLlC30bb
LLb-C,-LL4 SLlC30b7
LL 7 a lZ-LLl SlIC30b8
LL8 a l2-LL3 SLlC30b9
LlaLLl-l SlIC3070
L3aLL3-1 SlIC3071
V(1) -VV 111+VV I LLb+l1 -VV11 LLb, LL '+YV I LL6+") -VV If LLb, LL I_VV If LL6,Lli SL IC 3072
VIZlaVVI LLlI+VVI LL81-VVl fLLb,LL) SL IC 3073
V131 -VV I LL31+VV IlL7I-VVl (LL6, LU SlIC 3014
Vf41-YVtLLl+31 SLIC3075
VtSI"'VVfLL4+71 SLtC3076
Vlbl-VVlLL3+31 SLlC3077
0017 Jal,h SLlC3078

11 COEIJlaVIJI SllC3079
NFAK_Z SL lC3080
KP-NFAK+Z SLlC3081
OU 14 I"'I,NF/I,K SL IC308Z
0014 Jal,l SLIC3083
IFII-JIIS,le>,15 SLtC3084

16 PREPIII ,JI-VIKPl SLIC30tlS
GO TO 14 SL JC 308b

IS PREPlII,JI=VfKPI·('l.5 SLlC3087
PRl::PIIJ,II-PREPIII,JI SLIC3088

14 KPaKP+l SlIC30a9
009 ''''I,NFAK SllC3090

9 VIII--VII+lt-O.SOO SLIC3091
DO 34 lal,NFAK SLJC3092
DO 34 Jal,NFAK SlIC3093

140AII,J)aPREPIII,JI SllC3094
CALL MII.TVIAA,NFAK,V,l,DETI SLJC3095
NNI-VV11 LL6, LlI/ABS t VV11 LL6, LUI SL IC 3096
VVVaASSI VV11ll6 ,LUI--II./A41ll611*NNl SlIC3097
1tH.ITEIP,77ILLh,VVV SllC3098
YSlll51aCOElli SllC3099
DO 24 lal,NI"AK SLIC31lJO

Z4 YSfLL5)-YSILLSI+0.S_VII)_COEII+l1 SllC3101
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GO TO t25,Zb,25,251,NIt
2b GO TO IZ1,Z51,ll
Z5 00 30 l-l,Z
10 NNNIII-"III/A8SIVIIlI

V)-A8SI"1 111--11./A3ILlI I-NNNI11
V4 .. A8S1 VtZII--ll.lA) lUI) -NNNIZ I
NNN I) I -YS IllS I IAAS f YS Ill5 J J
YSI-ABSIYSIll'\II--ll./A3 (ltll-NNNl31
WRI TE(p,80IVn I,ll ,VIZI ,l3,V3,1l,V4t,l3
lIiRI TE IP, 781 YSfllSI,YSI
GO TO 35

Z7 WRJ TE IP,80IVIll,1l ,v(ZI ,Ll
WR I TE I P, 7fn YS IllS J

15 WIUTEIP,811
C.t.ll CAN3IPREPl,AlAM1,NFAKI
00 19 l-l,Z
Vlll,Ll51-"IIJ
ALAMOII ,ll51-UAMl 1II
DO I~ J-l,Z

19 PR(PII,J,ll51"P~EPlfl,JI

1 CONTt'llUE
DO 20 1"1,4

ZO A4111-A3(11
4 CONTPWE

00 Id 1"1,4
18 A4111 .. A5111

CAll lINKtCRS1)
",0

II DUP
-DELETE SUC)
-STORE WS UA SLlC)

SllC310Z
SLIC 310)
Sl1C3104
SlIC)105
SlIC3JOb
SllC3101
SLlC3108
SLlC31Cl9
SlIC3110
SlIC3111
SlIC 3112
SlIC3113
SlIC3114
SLlC)115
SLlC311b
SLlC3117
SLlC3118
SllC3119
SlIC31Z0
SLlC31Z1
SLlC31Z2
SLlC31Z3
SlIC3124
SLlC31Z5
SlIC31Zb
SlIC3127
SlIC31Z8
SllC31Z9
SlIC3130
SLlC3131
SlIC313Z
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/I JOB CRS30000
/I fOR CRBOOOI
-NAME CRS3 CRS3000Z
-ll Sf All CRS30003
-EXTENDEO PA!:CISION CRS30004
-ONE WORD INTEGERS CRS30005
-rOCSIDISKJ CRS)0006
-IOCSIKEYAO",R[lJ CRS30007
-WCSI TYPEWRI lERI CRS30008
-lUCSIH03 PRINTERI CRS30009
-IOCS(Z501 READER! CRS30010

INTEGER p,a CRS30011
OIM(I'4SIO'~ XPl151.YPl151 CRS3001Z
CtJMMO~ Yllt)O .10) .xII00.3I, ZZ 181 ,45(41.44141 ,SSY,NS,NREPS. TIll 1121 ,CRS3001)

llD,A 3141 .N4 ,N'), YS 161 ,XCNT 16 I, XCNTRI Z ,61, ALAMOI2, 61, "'VECil2, Z, 61, YCCRS30014
ZONTIIO,61 ,NSMH61, ZllMI (31.1 JIIO,3,ZI ,YPI400 I.XPI40f'll, XHI40J ,XVI40CRS30015
JI,YCUNIIIOI,lLlMIZI CRS30016

DEF I NE FILE 11400,6 ,U, KKll ,21400,6 ,U,KK2 1,31400,6 .U, KK31, 41400, 6,UCRS30017
1 ,KK4 1,51400,6, U,KK5 1 ,61400 ,6 ,U, KK6 1 CRS30018

91 FORM4TI'OlMAGINARY POINT CALCULATED ON CONTOUR Y .'FlO.2!' TRY CONCRS30019
ITDURS CLOSEq, TO THE CENTRE OR CHANGE THE FACTOR LIMITS FOR PLOTTIHCRS300Z0
ZG') CRS300Z1

90 fORMAilIHO,lIJX,'OATA FOR PLOTTING OF S CONTOURS (X'll'.'f6.Z')'I/SCRS300Z2
lX518X,f6.Z,9XI/"5110X'X'll,9X'X'1111 CRS300Z3

il9 FORMATI'ClSAODLF EXISTS - CONTOUR POINTS PLOTTED IN ORIGINAL UNITCRS30024
IS! X'II' = 'H.2' I'I/S 113X,F6. 2 ,4X 115110x' X' 1l,9X' X' I I J 1 CRS300ZS

88 FURMATI'OSADOlE EXISTS - CONTOUR POINTS PLOTTED !X'll'.'F6.Z'I'/CRS30026
1/S113x,F6. 2 ,4xI 15{ lax' X' II ,9X' X' II) 1 CRS30027

87 FURMATI'ODATA FOR PLOTTING 5 CONTOURS Ix' [l'.'f6.2'I'I/'OTRANSFORMCRS30028
lEO FACTOR lEVELS IN ORIGINAL UNITS'I/SI(518X,F6.Z,9XI/SII0X'X' [l,9XCRS300Z9
Z'I('lll) CRS30030

86 FORMAT! 'ENTER 3 FACTOR LIMITS FOR PLOTTING'I CRS30031
8S FORMATI1ENTER 10 CONTOUR LEVELS, 5 BelOW THE CENTRE, THEN 5 A80VE'CRS30032

II CRS30033
84 FORMATI 'OpowER TRANSFORMurONS OF INDEPENDENT VARIABLES - Al "'F8.CRS30034

14' AZ ·'F8.4' A3 ='F8.4/'OPOWER TRANSFORI'4ATION OF OEPENOENT VARICRS30035
2ABLE - C ·'F8.4) CRS30036

&3 FORMAT{'I'12M) CRS30037
82 FORMAT!lJF6.Z1 CRSJ0038
BI FORMATl2X,5IlX,FI1.2,lX,FtO.ZII CRS30039
~O FORMATIFIO.:)) CRS30040

P"5 CKS30041
0=8 CRS30042
00 4 1=1,4 CR$30043

4 ASIII"A4fll CRS30044
GO TO 116,66,16,161,N4 CRS3004S

16 WRITEII,8S1 CRS30046
REAOl6,801YCONI CRS30047
WRIl({l,861 CRS30048
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REA016,801 ZlI"'l
GO 10 18

66 REAOIO,82)YCONl,IlUn
HI GO TO 1l2,?7,12,121.N4
lZ 00 23 '-1,4
23 "ltlll-A31 II

No-I
GU TO 2lt

9100281-1,lt
28 lltll )-1.0

No-2
2lt 00 96 LL-l,N6

00 l~ LU-l,Z
ll3-Lll+l
00 15 llZ-ll3,3
Ll4-ll1+ll2-2
llS-lll-11-3+l,-lllt
LL6-"'-LLlt
00 Z9 '-1.10
IFIAl,(l,JJ6,98,98

6 J-ll-I
GO TO 29

')8 J-I
29 YCONTII,lL51-YCONlIJI

DO 61 l-l,40f)
xPIII-O.O

61 YP 111-/).0
N~WCH-O

NSAOILL51-0
KCY-O
IH-l
1'1-2
LLH-Lll
llV-ll2
llIMIII-Zllf'lIILlll
lLlM (2 t -ZlIMlltl21
NI-ALAMO I IH,LL51 fABSIALAMOIIH,LlSII
N2-AL"MO( I V,Ll51/ABS IALA"lOIIV,ll511
NSIGN-Nl-NZ
IFINSIGNI1l,11,30

11 NSAOllL51-1
IFINll13,13,l4

14 IOUM-IH
IH-' V
, V-IOUM
ItJUM-LlH
LLH-LLV
ltV-lOUM
iIl$WCH-l
GU TO 13

30IFINlI13,13.45

CRS300lt9
CRS30050
CRS30051
CRS30052
CRS30053
CQ.$30054
CRS3005~

CRS300S6
CRS30057
CRS3005A
CRS30059
CRS30060
CRS30061
CRS300b2
CRS3006)
CRS30064
CRS30065
CRS300bb
CRS300b1
CRS30C68
CRS300b9
CRS30010
CRS30C71
CR$300n
CRS30C73
CRS30014
CRS30075
CRS300n
CRS30077
CRS30078
CRS30Q79
CRS30080
CRS300Bl
CR S30082
CRS30083
CRS30084
CRS3008S
CR S3001:16
CI(S30087
CRS30088
CRS30089
CR530090
CRS30091
CR 530092
CRS30093
CRS30094
CRS30095
CRS30096
CRS30097
CR S30098
CRS30099
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4500 lob 1-1,5 CRS30100
IFIA4f41IQQ,ll),10 CRS30101

99 J-r CRS30102
CO TO 4b CRS30103

10 J 2 1+Oj CRS30104
lob YCONTII,LLCj)-YCOPIIIIJI CRS30105
11 CONTINUE CKS3010b

KCY-KCY+l CRS301C1
IJIKCY , ll4,LLJ*O CR530108
ZFR 5 T2SQR Til YCONT I KC Y I LL "j I ..1\4(41-Y5 IlL51 )f ALAIl40f IH, LL OJ J I CRS30109
lENO-lL 1MIIH l"A4 CllH l-lFRS T CRS30110
XHII )*ZFRST CRS30111
XVI11-0.0 CRS30112
THEU*O.O CRS30113
DO 1 1*2,10 CRS30114
TtIEU-THETA+O.15710 CRS3011s
IFINShOILL51151,51 , 52 CRS3011b

51 XHIII*ZfRST·COSITHETAI CRS30117
GO TO 53 CR530118

52 XHIII-ZFRST+lEND-lENO_COSITHETAI CRS30119
I;) ARC;-l yeON TIKCY III S I --A4 (41-YS (LLS I-AlAMDIIH,lL51_1 XHIII"21I1AlAMOCRS3012{'t

llIY,lllll CRS30121
IF1ARGI8.7 , 7 CRS30122

8 WRITEIP,911YCnNTIKCY.LLSI CRS30123
IJIKeY,ll4.lLJ-1 CRS30124
CAll DATSWlb.KJbJ CRS30125
GO TO 11bdTl.KJb CRS3012b

1 XYIll:SQRTlflRGI CRS30127
Il-42-1 CRS30128
XHllll-XHIII CRS30129
XY1ILlz-XYIII CRS30130

1 CONTINUE CRS30131
IFINSflOILL51154,54.SS CRS30132

54 XHllll-O.O CRS30133
ARGG"'IYCONTIKCY,LL51"A4141-YSlll51 )fAlAMDIIY.LL5) CRS30134
XVllll-SQRTIAq,CGI CI(S30135
GU TO 56 CRS3013b

55 XH(1l12ZlIMIIHI .. A41llHI CRS30137
ARC" I YCONT I KC V.lls I "A4 {41-VS (LL51-AlAMD ( I H, US I- (XHIII"2) I IAlAI10CR S30138

I{IY.LLSI CRS30139
XVllll"SQRT(ARGI CRS30140

'5b OU 2 1"12,21 CRS30141
lll5 z 22-1 CRS30142
11 2 42-1 CRS30143
XHIII"-XHILLLSI CRS30144
XVIII-XVllllSI CRS30145
XHlII12XHliI CRS301106

2 XYIIII--XYIIl CRS30141
XV13l1--XY{lll CRS30148
XHI311"XHllll CRS30149
IF fNSWCHI 31 ,)1.32 CRS3015fl
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32 11-1 ~

12-IH
00331-1,40
XOUM-XH II I
XHII I "-XVIII

33 XVIII-XOU'"
UO TO fooO

31 I1-IH
12-1 Y

bO 0041 1-1,40
l-IKCY-11-4Q+1
XP Ill-AVEC TIll, 11 ,llS '-XH( r J+AYECT (12,11 ,ll51-l(V( I I "XCNTR( 11 ,llS I

41 YP (l )-AVEC Till, 12 ,llSI-XH( I )+AVECT (12, 12,llS I -XY( I I+XCNTR,( 12,llS)
17 IF IKCY-SI13,34,H
'\It IFINSAOlllSI-II35,47,47
47 IFIKCY-IIJ148,)5,3S
48 IFIKCY-SI13,3'-,13
3b IFINSWCHt3A,3A,39
36 NSWCH-l

GO TO 3'
J9 NSWCH-O
J7 10UH-IH

WalY
I Y-IOUM
IOUM·UH
lLH-ll Y
IIV-I DUM
GO TO IJ

3'5 JJ-l
00 22 I-I,S

22 JJ-JJ-IJ(J ,ll4,lU
IFIJJt77,78,77

7S WRITE{P,831T1Tl
NNI-XCNT IllS I ''''AS I xeNT (lLSII
XCN-ASS I XCNT IllSI 1"11.1 A4 Illb II _NNI
GO TO 11?,2J,t9,19I,N4

20 GO TO 121,191,ll
19 WRJTE(P,H4IA3
II WR I TE I P,90IlLb,XCN, IYCONT II ,llSt, lal ,51, llll ,ll2, Jal, '51

DU 3 1-1,40
UU 49 Jal,S
llaIJ-11-40"1
XPIIJI-XPllll
YPIIJI"YPflll
GU TO 149,71 ,49,491 ,N4

71 GO TO 172,49I,ll
72 Ll1-3.(ll-11+ll4

WRI TEllL7'llIXPIll) ,YPILlI
49 CONTI NUl:.

3 WRITEIP,Sll(XPl{JI,YPlIJI,Jal,51
17 IFIN$AOILL51143,43,44

C~ $30151
CRS30152
CR$30153
CRS30154
eM-S301S5
CRS3015b
CRS301S7
CR$30158
CR$30159
CR$)OI60
CRS30161
CR$301b2
CRS30163
CR$30164
CR.S3016S
CR$301b6
CR.S30167
CRS301b8
CRS301b9
CRS30170
CRS30111
CRS30172
CR$30113
CR$30174
CR$3011S
CRS30116
CRSl0111
CR$30118
CRSl0179
C:tS301AO
CRS30181
CR5301HZ
CRS30183
CRS301S4
CltS30185
CRS30lb6
CR.$30181
CR.530188
CR530189
CRS30190
CR.S30191
CRS30192
CR$30193
CR$30194
CRS3019'S
CRS301'JIb
CRS30191
CRS30198
CRS30199
CR$30200
CR530201
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44 KK-l
DO 7Y 1:r;6,l0

79 KK-KK.IJII,LL4,LlI
IrIKK143,92.4J

92 IolRIHlp,A31TITL
GO TO 150,57,~O,501,N4

S7 GO TO IS8.S0},LL
SO WRITEIP.ij41A,]
58 ftRI TE I P ,881Ll6, XeN, IyeONT 11 ,LLS), 1=6, 101, ILL 1 ,Ll2,J-l, 51

UO 42 1-1,40
00 ')9 J"l,'>
Ll"200+IJ-11-40+1
XP1IJI-XPILlI
YP1IJI .. YPI1l1
La TU {SCi, 1),~9,S91 ,"'4

n ";U TO 174,59I,Ll
74 LL7-3.ILL-11+lllt

IolR I TE Ill7'lll XP ILl I • YP (ll I
59 eUN THIUE
42 W~ITEIP,811IXPIIJI,YPIIJ"J"1,SI

4) IFtJJ176,25,lh
25 GU TO IItO,9,40,401,N4

9 GO TO IlS,4')),ll
40 ~IotITEIP,83tTITL

Gll TO 126,21,26,Z6} ,Nit
27 GO Tll 170,261,LL
26 IolRITEtP,04IAJ
70 WR I TE I P ,iH ILL~, xCto,t, IYCONT t I ,US 1,1"1 ,5), ILll,LLZ, J-\, S)

DO 65 1"1,40
DO 64 J"1,5
L1"'1 J-11-4u+1
NNI-XPtLlI/ABSIXPIllll
"mZ"YP Ill' 11\'35 IvPIlll1
XIIIIJI=ABStXPlllll-.ll.O/A3tlLlII-NNl
YPll J 1-60851 YP Ill' 1--ll.0/A,3ILL211·NN2
LLl-3·lll-ll+LL4

"4 WRITEtLL7'llIXPl(JI,YPIIJI
65 WRITI:IP,811IXPllJI,YPIIJI,J=l,SI
76 IFtNSAOILL51115,l5,b7
67IF{KKllS,75,lS
75 WRITEIP,6JITITL

e.O TO Ibli,69,68,681,N4
69 GO TO 19"hSI,lL
68 WM,ITEIP,84)AJ
93 WRIT~tP,89'LL6,xeN,(YCONTII ,LL5I,I-6, 10I,lll1,LLZ,J-l,SI

au 95 1"'1,40
DO 94 J-l,5
ll"200+{J-11-40+1
NNl"XP III I lABS IXP Illil
NNZ .. YPllII/AB5IYPI1l11
XPll J '-ttBSI XPIllll.-11.0/A,3IlLl) I-NNI

CR S30Z0Z
CRS 30203
CR 530Z01t
CR S 3020S
CR$30Z0b
CRSJ0207
CRS302G8
CRSJOZ09
CRS JOZI 0
CR$302l1
CRS30Z1Z
CR$30213
C~S30Z14

CRS30Z15
CR$30216
CRS30Z17
CRS3CZ18
CRS30Z19
CRS30220
CRS30221
CR53G222
CRS30223
CRS30214
CRS30225
CRS30226
CRS30227
CRS30228
CRS30Z29
CRS3023"
CRS30231
CRS30232
CRSJOZH
CRS30234
CRS30235
CRS307.36
C~S30237

CRS30238
CRS30239
CRS30240
CRS30241
CRS30242
CRS30243
CRS30244
CRS30245
CRS30246
CRS30247
CRS30248
CRS30249
CRS302S0
CRS30251
CRS302S2
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YPII JI-ABS IYPlllll •• 11.IJ/A3(LL2) '-NN2
Ll7-j·(Ll-ll+ll4

94 WRITEllL7 t lll)lPl(JI,YPIIJI
95 wIotITEIP,811IXPlIJI.YPlIJI,J-I,S)
15 CONTI~UE

00 02 1-1,4
62 A4(II-A)(11
96 CONTINUE

00631-1,4
63 AI, II) -A5111

tAll LlNKIPIotS')1
END

II DUP
·OElE TE CRS3
·STORE WS U" CRS3

CRS30253
CRS30254
CRS30255
C'H30256
CRS30257
CRS30258
CRS30259
CRS30260
CR$30261
CRS30262
CRS30263
CRS30264
CR $30265
CRS30266
CRS30267
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II JOB PRS300CO
II FOR, PRS30001
-U Sf All PRS30001
.rUIo4E PRS3 PRS30003
-[X TENDED PRECISION PRS300(,,4
-ONE WORD IIHEGERS PRS30005
-IOCSfUISKI PRS3000b
-IOCSIKEYROAROI PRS30007
-IUCStPlOTfERI PR,S30008
-IOCSd TYPEw~ITERI PRS3000Q

COIltMON A110ll, I!H ,A (IOO,) 1, V1121, A4(4), SSY ,NS, NREPS, T ITl (121, 10, A3t PRS 3001 0
141 ,N4,N8, YS I b) ,XCNT 13 ,21 ,XC~Tl (2,6 I, AlAMl( 2, 61, AYEC II Z, 2, 61, yeONTI PRS30011
110,3,21 ,N5Aon,21, llIMII3', I J 11'),3,? I, A514) ,lL 11'4121, XS( ZI, YA( 21 ,UPPRSJOOI2
311Z} PRS30013

OEF INE FlU 11400,6 ,U,KKll ,2 (400 ,6 ,U, KK21, 31 400, 6 ,U, KI( 3 It 41400, 6,UPRS30014
1,1(1(41,5 (401) ,6 ,U, KKS) ,61400,6 ,U,KK6 1 PRS30015

96 FORMATI3X'POWER TR"'NSFORM"'lONS - AI-'F8.4' Al-'F8.'" A3-'F8.4' PRS30016
1 C-'FR.41 PRS30017

~5 FtlRMAT1l2A61 PRS30018
84 FORMA T1131 PRS30019
1'l3 FOR'UTI'TYPE I TO CAll Exrr. EnF TO CONTINUE'I PRS30020
82 FORMAT13X'X'Il' - )('11' COORDINATES FOR RESPONSE CONTOURS (X'Il'='PR530021

IF6.2'I'IOFb.2) PRS30022
81 FORMATIF7.Z1 PRS30023
eo FORM"'T1F6.Z1 PR530024

DO 15 '-1,4 PR530025
25 "'SIII-1\4111 PRS30016

<;0 TO 15,9,'5,'i',N4 PRS30027
'5 00 20 1-1,4 PRS30028

20 A41 J ,-"JIll PRS30029
Ntlsi PRS30030
GO TO 21 PRS30031

9 00 2Z 1-1,4 P~530032

22 "4111-1.0 PR530033
No-2 PR530034

21 DO 46 ll-l,N6 PRS30035
DO 6 lU-I,Z PR530036
l13-l11+1 PRS30037
00 6 llZ-ll3.3 PRS30038
ll4-lll +ll2-2 PRS30039
ll6=4-ll4 PRS30040
IFINSADIll6,1I.)11,1,2 PRS30041

1 NNS:o:S PRS30042
GO 10 3 PRS3004)
NNS-IO PR530044
J-I PRS30045
00 7 '-l,NNS PRS30046

7 J-J-IJII,ll4,lll PRS30047
IFIJI6,63,6 PRS30048

63 lLlMlll-llHlllllll PRS30049
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lllM 12 'all un Ill2)
DO 21t 1-1,2
XSIII-8.0IllIMII)
UPIII)-l.O/XSIII

lit YAtl)-ZLlM(II+UPIIII
Call SCAlEIXSlll,XSt21,O.O,O.OI
CAll EPLOl(-2,O.O,0.O)
x-ZLll'llll
Y-O.O
00 11 J-I,9
CAll EPLOTI-l.X,Y)
IF(J-911t,1l.1l

At V-V+UPI (21
CAll EPlOl(-2,X,V)
IF (X 132 ,32,11

H x-lLl~HII

GO fa 11
H X-O.O
II CONlI NUE

CAll EPlUl(-2.X,VI
v-a.lJ
DO 13 J a l,9
CAll EPlOl(-I.X,Y)
x-X-UPIllJ
(FIJ-9112,13,tl

12 CAll EPlOTI-2,X,YI
IrIVlllt,H.35

lit Y-ZLlMI21
GO fO 13

35 V-O.O
13 CONflf'04UE

CAll EPlOTll,X.Y)
DO 21 J·t ,9
Y"'UPI121_FlOAT(J-l)
CAll eCHARI-UP ttll,V,O.l,O.l,O.O)

21 wIUTE(1,BIIY
CAll ECHARtO.O,VA(21,0.1,O.1,O.O)
WIU TE 11 ,B5HI Tl
GO TO 150,51,50,501,"44

51 GO TU 152,501,ll
50 YS-ZLlMI21+lJPI (2)13.0

CAlL ECHARIO.O,YB,O.l,O.l,O.O)
wRITEI7,BbIA3

';2 YC·ZLlMI21+UPlI21/1.S
CAll ECHARIO.O,YC,O.I,O.l,O.O)
NNI-XCNT Illb ,lU lABS txCNT Illb, llil
XCN-ABS I XC"'lT Illb, ltl) .. (1.1 Aft Illb) )_"'1"'11
WRI TE 11 ,82) III ,ll2 ,llb,XCN, IYCONY (I ,llb,ll), 1-I,N"'l5)
DO 28 J a l,9
x--UPlll )_t.At+uPl (I )*FlOATIJ)
U--UPI121/5.0

PRS30050
PRS30051
PRS30rS2
PRS30051
PRS30051t
PRS300S5
PR S3005b
PRS)0051
PR Boose
PRS30ClS9
PRS300bO
PRS]0061
PRS30062
PRS300b3
PRS30064
PRS300b5
PRS300bb
PRS300b7
PRS30068
PRS30069
PRS30010
PRS30011
PRS30012
PRS30013
PRS10074
PRS30075
PRS30076
PRS30077
PRS30078
PRS30019
PRS300eo
PRS30081
PRS300&2
P~Sl0083

PRS300elt
PRS30D85
PRS3008b
PRS3D081
PRS30088
PRS30089
PRS30090
PRS30091
PRS30092
PRS3D09)
PRS300e,J4
PRS30095
PRS3009b
PRS30091
PRS30C98
PRS30D99
PRS30100
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XO-UPI t11-FlOATIJ-11
CAll ECH"Rlx,XA,O.I,O.I,O.OI

28 WIUTEI1,81IXO
DO 44 l-l,N",5
IF It J II ,llio ,ll) 144,8,4"

8011 43 J-l,100
K-J."O-II-li
LL 7-J- Ill-ll+ll4
R(AO(ll7'KIX,Y
IF I x-lllMIII )10,29,38

38 XtllPUll
(;0 TO 29

301FIXI31,29,29
31 X"'O.O
29 IFIY-lUMI21 )/0,)9,102
42 Y-lll~121

GO HJ 19
1001FIYIIoI,39,39
41 y-o. a
39 IFIJ-1I103,l1o,l5
14 CAll EPlIJTI-2,X,YI

XAtX
XO-y
GU TO 43

15 IF(NSAO(ll6,lUI37,37,47
47IfIJ-12137,36,l0
10IFIJ-31137,36,31
}6 CAll EPlOTll,X,YI

CAll EPlOTI2,X,YI
GO TO Ioj

37 CAll EPlOTIO,X,YI
43 CONTINUE

CAll EPlOTI-l,XA,XOI
CAll [CHAR I "!oA, 110,0.015 ,0. 075 ,0.01
WRI T( 17 ,801 YCONT( I ,U6 ,lU

44 CONTINUE
XUR-ll IMlll+f,.O-UPII t I
CAll EPlOl{l,1I0R,O.OI

6 CaNT I NUE
DO 23 1-1,4

23 A4 (11-A3II1
46 CONTINUE

DO 26 1-1,4
lb A"oIII-A5111

GO TU tI8,lQ,18,I8I,N4
18 WRlTEII,83J

RCAD 16,8") N5
IF(N5Jl7,45,l7

19IFIIO-98116,11,16
11 CAll EXIT
45 GO TO 158,19,60,591,Nt,

PRS30l0l
PRS30LC2
PRS30l03
PRS30104
PRS30l05
PRS30l06
PRS30107
PRS30l08
PRS301Q9
PRS30110
PRS3011l
PRS301l2
PRS301l3
PRS3011t,
PRS30115
PRS301l6
PRS30l11
PRS30l18
PRS30119
PRS30l20
PRS30l21
PRS30122
PRS30l23
PRS30l21o
PRS30125
PRS3U126
PRS30127
PRS30l26
PRS30129
PRS30130
PRS30l31
PRS3013Z
PRS30133
PRS301310
PRS30135
PRS3013b
PRS30137
PRS30l38
Pll.S30139
PR530l40
PRS301101
PRS301"2
PRS30l4}
PRS30144
PRS30lt,5
PRS30146
PRS301107
PRS30148
PRS30149
PR 530150
PRS3015l



')8 CAll lINKlCRlF31
59 CAll LlNKlSRS31
bO CAll LlNKIPRRE3)
Ib CAll lINKIB0X31

END
II OUP
-DElETE PRS3
-STORE wS UA PRS)
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PRS30152
PRS30153
PR$30151t
PRS30155
PRS3015b
PRS30157
PRS30158
PR,S30159
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/I JOB (MLElOOO
II FOR ("'LE 3001
-LIST 4Ll ("LE300Z
-j~A"'E ("'LEl CMLEJOul
-EXTE~uEO PRECISION (MlEJOO"
-UNE WORD INTEGERS CMtEJOn5

SUBROUTINE CMLE3(Klt,ITER,VZ,J31 (MlEJ006
DIMENSION xl (131 ,SSXV( IZI ,SSXIlZ, 12 1 ,XXt 13) ,VIlOO) ,VYZllOO) CMLE3001
(OfllMON YIIICO, 101 ,x 1100,)) ,RIIZI, "ltHI ,SSY,N, IREP, TtTL( 121, 10,43(lt(MlE300e

II ,Ni, ,N'),4N~,N~NN,Of)O,A')tlt) CMlE3009
NI "Nit ItEP CMlE3010
1(,5"1 ("'lE30ll
O"EXPIDOO/FlOATlNII (MLE30IZ
r T£:R"O.O (MlE30n
JrIJ3-1ZIl3,13,n CMlE30llt

31 I4M"9 CMlE 3015
GO TO } (MlE3016

l3 MM"e CMLE3017
2 ITER-I TER+I CMlE3018

IFIITER-NNNNI65,b5,bO CHLE3019
60 K5-Z (MLE30Z0
6') 00 lt~ I-l,lt (MtElO])
ltOA5111-44111 (MLE3021

00"0"IAltI4)-1.1 CHlE30Z3
00 8 J-l,N1 (MlE30Zlt
YIJ)-O.O CMlE3025
008 r-1,(RCP (MlE3()26

H YIJI_Y(JI+IYlIJ,I) ..A.4(ltl-1.1IA4llt}/Oa/IREP CHLE30Z7
VV-O.O (HlE3028
au 32 t-1,NI (HlE30Z9

3Z YY-VY+YIllnll CMlE30l0
0024 J"I,12 CMlE30l1

24 XXIJ).O.O (MLE30]Z
DOlI-IfNI (MlElO]]
0015 J.I,l (MlElOH
XIIJI.xll,JI .. Alt(J) (MlE303')

IS XllJ+31-X1IJI-Xl IJ} CMlE3036
)(1171-)(1111-)(1121 CHlE3037
)('lt~I-Xl(II-X113) (HLE3038
X1(9I.XI121-Xl(3) CMl(30)q
DO I J-I,q (MlE3040

1 XXIJI"xXIJI+Xl(JIINl CMlE3041
ssY-O.O CHlEla42
00 4 J-l,12 CMlE304)
SSXYIJI-O.O (MlE)044
0041(,"1,12 CMlE3045

4 SSXIJ,KI-O.O (MlE304b
00') l-l,N1 CMLE3047
00 58 J-l,3 CMlE3048
XIIJI"XII,JI.-44IJI (MlE3049
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58 XllJ.3)-XIIJI-xliJI
Xlll)aKI111-KI121
1(118)-1(1111-1(1131
x1l91-XI(2)-U13)
DO 1 J a l,IREP
YY2111-1 Yl11 ,J) __.ltlltl_l.) l.ltI41/o0-YY-Y2*Ull J31-X'(IJ3))

1 ~SY-SSY+YY2111-YY21l)

DO 5 J-l,9
IF(J-J3110,5,11

11) JJaJ
(,0 TO 152

11 JJ-J-t
52 SSU IJJI.SSXYIJJJ.IY( I )-YY-V2*Ul(J3)-XXlJ3» 1*lx llJ )-XXIJ) 1

8IJJI-SSXY(JJ)
UO 5 K a l,9
IFIK-J3J33,5,o;4

33 KKaK
GO TO SO

54 KK-K-I
50 SSKIJJ ,KKI-SSXIJJ,kl(l + 1X1 (J)-XJ:( JII*U1 II( )-XXIK)

5 CONTIPIIUE
CAll MATY( SSX,MM,8, 1 ,DET)
00 28 Jal,MH

28 SSY-SSY-tHJ)-SSl(YiJI*IREP
DO 18 J-I,9
JJ-1D-J
IFIJJ-J3138,29,6

b BIJJI-fHJJ-I)
GO TO 38

19 StJJI·Y2
38 CU~TlNUE

GO TO 1S1,2b),K5
26 ITER-I TER-l

RE TUR~

51 GO TO Ilt1,ltZ,41),N5
«tl ~O TO 143.43.43,42.431.1(,'"
4300551-I,Nl

VYZIJlaYY
DO 44 J-1,3
Xl (J}-XII ,JI ..A41 J)

441(1lJ+31-X1(JlaX1(J)
Xl(1)-XIIII-XIIZ)
XI181-XlI11*1(113)
XI191-XIIZI-XI13)
ou 55 J a l.9

55 YYZII) aYY211 1+0 (J I-I XII J I-XX (J) 1
ItZ GO TO (25,25,25.59,591.K4
'59 GO TO 125,25,b2),N5
62 GO TO 161.61,61,26,61).K4
25009 J a ltl2

SSXYIJ)-C.O

CMlE10S,0
(MlE3051
,HlE30S,2
("lE3053
'MlE3054
'MlE3055
'HlE3056
'MlE30S1
'MlE3058
'MLE30S9
'MLE30b"
'"LE3061
'MLE3062
CMlE 3063
'"LE30h"
(MLEl065
(MlE3066
'MLE1061
'MlE30b8
CMlE 3069
CMlE3070
CMLE 3011
(MLE3012
'MLE1013
'MLE3014
CHLE 3015
CMU 3016
CMLE10H
CMLE 1018
CMLE3019
CMlE1080
CMlE3081
CMlE3062
CMlE3DtH
''''lE3De4
CMLE 3085
(MLE 3086
(MLE 3(,01
CHlE10B8
(MLE 30b9
CMLE 30QO
CMlE3091
CMLE3092
CMLE3093
(MLE 3094
CMlE3095
(MlE 3096
(MlE 3091
(MlE3098
(MLE3099
(MlE3100
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DO 9 K"l,12 CHlE310l
9 SSXIJ,KJ"O.O CMlE3102

00 3 I "l,Nl CHlE3103
au 45 J:zl,3 C"'lE3l04
XlIJJ"XII,JI .. A4(JI CHlE3105

45 XIIJ+ll",xltJI*xltJI OllE3l06
XlI71",xllll*XlI21 CMlE3l01
xlIBI::Xllll*XIl31 CMLE3108
XlI91",xlI21*X\(31 CHLE3l09
UO 4b 1l:zl.2 CHlE3ll0
l2"lI+I CMlE3Ill
DO 46 l)1I:l2,3 CMlE31l2
l4"11+13-2 CMlE3113

46 XII l4+91:z (B Il41. Xlll4) +2 .O.B 1l4+3 J *X 11 llt+31 +At lI+6leXllli +61 +8 Il3+CMlE3lllt
l61*Xlll3+6} 1*.nOGI x II ,lit) I CMlE3115
au 3 J"lO,I2 CMlE3116

3 xXIJl:zxxtJI+xlIJIINl CMLE3111
uo 10 l:l,Nl CMlE3118
UO 47 J:l,3 CMLE3119
XlIJI:zXII,JI .. A4IJJ CMlE3120

47 XllJ+31"'XIIJI*XllJI CMlE312l
xlI71"Xllll*Xlt21 CMLE3122
X1I81"x1l1l*XI(31 CMlE3123
XlI91"XlI21·X\ {31 CMlE3l24
ao 48 Ll"'l.2 CMlE3125
l2::11+l CMlE3I26
au 48 LJ"l2,3 CMlE3l27
L:4:11+U-2 CMlE3128

48 Xl1l4+~I"10 (l41.XIIl41 +2.0.1) 1l4+31.Xlll4+3 I+Rlll+6IeXlll1+61 +81l3+C"lLE3129
161.xl(l)+611.UOGlxll,l41) C"llE3130

DO Iv J::l,12 CMLE3131
SSXY(JI"SSXYfJI+ (YIII-YVI.(Xl fJl-XXtJII CMLE3132
()o 10 K"I, 12 CMLE3133

10 SSXIJ,KI"'SSXIJ,KI+(XIIJI-XX(JJI.IXIIK}-XXtKII CMlE3134
UO 11 J"ld2 CMlE3135

11 BtJI=SSXYIJI CMlE3136
GO TO tI7,Io,19,27,271,K4 CMlE3137

27 CAll MA.TVISSX,12,B,l,DETI CHlE3138
0066 1:1,3 CMlE3139

66 A4fll",e{l+91+A.4111 CMlE3l40
DO 49 1"1,3 CMlE3141
IF IABSIB I 1+91/A4 (111-0.00114'),49, l4 CMLE3142

49 CONTPWE CMlE3143
GO TO 16 CMlE3144

17 SSXYIIOI"SSXYllll CMlE3145
0020 J"l,lO CMlEl146
SSXtJ,lOI"'SSXIJ,lIJ CMLE3147

20 SSXtlO,JI:zSSXlll,JI CMLE3148
SSXIIO,lOI=SSxlll,lll CMlE3149

18 S$XY(1l1"'SSXYIl21 CMlE3150
DO 31 J::l,Il CJ'llE3151
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SSX(J,111-SSX(J,121
31 SSXCll,JI-SSXU2,JI

SSXIll, 111 zSSX lIZ ,121
19 CAll MUV(SSX,ll,SSXY,O,DET)

00 21 J-l,ll
a (J 1-0.0
00 21 K-l,ll

21 ~(JI-8IJI+SSX(J,KI.SSXY(KI

GO TO 122,23,301,Klt
22 00 67 I-Z,3
67 Alt(II-I\11+81+h4(1)

DO 51 I"Z,3
IF lAaS (e (1+81 fAlt II 1 )-0.001 I 51 ,51, lit

':il CONTINUE
t,;D TO 16

13 Altlll-BllClI+Altlll
AltI31-8111I+Alt(31
nil 351-1,3,2
11-f1+1112
Ir uaSlalll+91 fAlt 111 )-0.01')1135,35, lit

15 CONTINUE
GO TO 16

30 DO 6~ 1-1.2
6~ A"III-all+91+~ltlll

OU 5) 1-1,2
IF IAaS(B (1+9) fA4 (I) )-0.001 )53,53, 14

53 CONTINU(
1b KS-2

(,0 TO b3
14 KS-l
63 GO TO 164,Z,b41,N5
hI, GO TU Ibl,bl,b1,Z,611,K4
blt\lll-0.0

biZ 1-0.0
DO 36 l-l,Nl
00 )0 J-l "REP
a I 41-1 YlII ,JI"A4(41-1. 1/A4141100
5151-'1'111 ,JI"A4141-AlOGIYlll ,J II/A4(4)/00
~ I hl_B 151-1\ 141 fI'l4141-814) -AlOGIOI
~ 111-e III +tH 61 -8 161

36 iH ZI-e I Z 1+B {6} -I YVZ 1 ll-B 1411
A4141-A4{4'+B 12 I fA III
IF lABS f IA4141-A51411 fA411t) 1-0.001) 34, 34, 56

56 KS-l
GO TO 2

)4 GO TO (2,2,391,N5
39 KS-Z

GO TO 2
END

f f OUP
-DElETE CMlE3
-STORE WS UA CMlE3

CMlE315Z
CHlE3151
CMLE3154
CHLE3155
CMlE 31 S6
CMlEl151
CHlE315ft
CHlEH59
CMlE3160
CMLE3161
CMLE 3162
CMlE3163
CHLE3164
CMlE31b5
CHlE3166
CMlE3167
CMlE3168
CMlE31b9
CMlE3170
CMLE 31 71
CMLE317l
CMlE31 n
CMlE31H
CHLE3175
CMLE3176
CMLE3171
CMlE3118
CMLE31H
C14LE31~O

CHlE3UIl
CHlE3182
CMlE3183
CHlEllS4
CHlE3le5
CHlE318b
CHlEB8l
CMlE3188
CHlE3189
CHlE3190
CHlE3191
CMlEl192
CHLE3193
CMlE3194
CMlE3195
CI"IlE319b
CHlE3191
CMlE3198
C14lE3199
(MU 3200
(MLE3l01
CHlE320Z
(MlE 3203



- 140 -

1/ JOB
/I FOR
-LIST ALL
-NAME MATV
-EXTENDED PREC1SION
-ONE "URO INTEGERS

SUBROUTINE MATVIA.N,B,M,OETMI
OIMENSION IPVOTf III ,A( 11,121 ,81IZ, I), INOEx( 12, 12) ,PIVOT( IZI
EuUI VAlENCE: I I ROW, JROW) ,( 1ClUM, JClUM I, (AMAX, T, SWAP I
OEIM-l.0
00 20 J-I,1'4

ZO IPVQTIJI-O
OU 550 I-I.U
AMlX-O. a
DO IDS J-I,'
I F II PVOT IJ 1-1160, IDS ,6r

60 DOlO!) K-l,N
IF IIPVOTIKI-I I 80, 100, 740

80IFIAbSIAMAXI-AASU(J,K)I)85,100,IOO
85 IROWaJ

ICLUM2K
AMAX-AIJ,KI

100 CUNT I HUE
Ins CONTINUE

I pva ff IClUMI-t PVOTt rClUM I + I
I F I I RUW-ICLUM) 140 ,160,140

140 OE 1M2-DE T'"
00 200 l-I,N
SwAjoI-AIIROW,ll
ft.IIROW,L '-AI IClUH,lI

2,:)0 AIIClUH,1I 2 5WlIP
IFlMI260,260,71D

210 on 25D l-I,11
SWAP2r\IIRQW,LI
Ii t IROw,ll-e t lClUM,lI

2'i0 8 t IClUH, L )25WI\P
260 INDExel d '-IROW

INDEXI r ,21-IClUM
PI VOT I r '-At IClUM, IClUMI
DE TM-OE TM_Pl VOT I I )
AIICluM,I(.lUMI-I.O
UO 350 lal,N

350 AIIClUM,lI2AlrClUH,lI/PIVoTIII
IFIMI180,380,360

36000 371) L-I,'"
310 B{I(.lUM,l)-RIIClUM,l)/PIVOTIII
38000550 U-I,N

IF lll- t(.lUM)4t'0, 550 ,400
400 T-Alll,lClUM)

AIll,IClUHI-O.1)

"ATVOOOO
MA TVOOCI
MATvooal
MATva003
MA Tvaa04
MATVOO"'5
MATVQ006
MATvaOOl
HATVOO(\8
HArV0009
MArVODIO
MA TVODII
MATVOOll
MATvaon
HATVOOl4
HAlVOal5
HATVOOl6
MAlVOOl7
MATV0018
MATVOOl9
HA TVOOlO
MATVOOll
MATVOOl2
MArvooZ3
MATV0024
MATV0025
MATV002b
MArV002l
MATV0028
MATV0029
MA TV0030
MATV0031
MATV0032
HATVOD33
MATV0034
HATV0035
MATV0036
MATV0037
MATV0038
HATV0039
MATvaa"o
HA TV0041
MATV0042
HATVDD4)
HATVD044
MATVOD45
HA TV0046
MATva047
HATVD048
HATVDD49



- 141 -

1)0 4Sn L-l,""
4,50 AILl,L)-AILl,ll-AI1ClUH.1I-T

IF 00550,550.460
460 00 500 L-l.H
500 Btll,ll-Rtll,l)-C\ttClUH,lI-T
550 CONTINUE

00 710 1-1,/11
lIEN+l-1
IF t INOEXll, I )-(NOEXll.21Io3C, 110,630

6'0 JRow-l~DExIL,t)

JClUH-INDEXIL,2J
OU 10") 1(-I,N
SwAP·Atl(.JRQWI
A II( ,JRQWI-A IK,JCLUHI
Atl(.JClUHI-Sw~P

105 CUNTINUE
710 CONTINUE
1100 I F I DE TM-O. 00011011150 ,lS0, 760
1'i0 DETH-O.O
760 RE TURN

END
II OU~

-DElETE HArY
_STOME WS UA IIlATV

HATYDOSD
HATYOO~1

HATYOOS2
HATYOOS)
HATYOOS4
HATYOOS5
"'ATY0056
"" TYOOS7
HATYOOSB
Mil. TY0059
MATY0060
HATY0061
HATYOObZ
MATYOD63
H" TYOD64
MAlY0065
HA lYOOo6
HAlYCD61
HAlYQ068
MATY0069
HATYOD1Q
HATYD071
MATYODn
MATY0013
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II JUJ'l
II FOR
-L1 ST ALL
-NAIrolE (.MH
-EXf~~DEn P~ECISION

-lINE WORD INTEGERS
SUAItOUTI'lE (."''''3 1All ,AMtlDA,NI
INTEGf~ P,I)
DIMENSION AA 13,31 ,AMADIlI 31 .Et91 ,0191

80 fUR"'ATI4X,12,"iX,El5.6,'iA.,3E15.61p-,Q-.
Nl.l-+l..,
UO 1 l-l.N
001 J-l.1
(C K) "'U II ,J I

1 K-K+ 1
(All JA(OAIE.O,AMHOA,N,NOI.. \
00 2 l:l,N
UO 2 J-l,N
AAII,JI-OIKI

2 K-K+l
00 3 l-l,N

3 W~ITEIP,8011,AMBOA(II,IAA[I,J',J"I,N)

RETURPoI

'"0II OUP
-UHETE (I\N3
-STORE wS UA CAN3

(AN300eJ!
CAN300C2
CAN30003
CAN30004
C4N300(15
CAN300C,b
CA~30CC7

C4N300(,8
CAN300(\9
CAN3001IJ
CAN30011
C4N30012
CAN30013
C4N30014
C""N3(/015
CAN3001b
CAN30017
(A'II30018
(.AN300P=J
CAN300211
CAN30021
CAN30022
CAN30023
(AH30014
(AN30025
CAN30026
CA"I)0027
CAN3002R
CAN3002Q
CAN30030
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II JOB
I I FOIt
-LIST All
• ... AME JACOB
.t:XTENDED Pq,ECISION
.ONE .ORO INTEGERS

SUBROUTINE JACOBIA,B,C,NU.,NOI
I NTE(,ER P ,Q
DIMENSION 1.(2) ,B(21 ,C12'

901 FORMATl25H EIGENVAlUF NOT CONVERGEDp-,
0'.
lOOPC-O
NA-NAA
HN-INA. (NA+II) 12
IF INOI 120,11'0,100

1:)0 K=l
00 US I-l,"'A
DO 115 J-l,"'tA
IFII-J)105tlln,10S

IDS BIK)-O.
GO TO U5

ltD B(KI-l.
115 K-K+l
120 SUM-D.

IF tNA-ll 32S,310,125
125 Ka l

AMAX-O.
00 155 1-1,HA
00150 J al,J
IFII-JI135,145,13S

135IFIABStAIK)}-.\MAXI145,145,140
140 AMA.ll.-ABSIAtKII
14t'5 TERMaAIK).AIK)

SUM - SU"'l+ TERM+ TE RM
150 K-K+l
155 SUM-SUH-TERM

SUM-SQRTISUMI
THRE S- SUMI SUR Tl F lOAl I NA) I
THR SH-THRE S.l .OE-06
t F (THRSH-AMAXllb'5, 310,310

16'5 THRES-AMAXI1.
I F I THRE S-THRSH 1175, lAO ,180

11'5 Tt-lRES-THRSH
160 K-2

N'O
JO-l
00 210 J-2,NA
JO-JD+J
JJaJ-l

JACOBOOO
JACOBOOI
JACOB002
JACQ8003
JACOB004
JACOB005
JACOBOOb
JACOB007
JACOB008
JACOBOO'l
JACOBOIO
JACOBOll
JACOB012
JACOBD13
JACOB014
JACOBOl5
JACOB016
JACOB017
JACOBOIB
JAC08019
JACOB020
JAC08021
JACOB022
JACOB023
JACOB024
JACOB025
JACOBOlb
JACOB027
JACOB028
JACOB029
JACOlS030
JACOBO]1
JAC06032
JACOBO]]
JACOB034
JACOB035
JACOB03b
JACOB031
JAC08038
JACOB03'l
JACOBD4Q
JACOB041
JACQB041
JACOB043
JACOBD44
JACOB045
JACOB04b
JACOB041
JACOB048
JACOf'04'l



- 144 -

Il)aO
00 26') l-l,JJ
IOal0+1
IF {ABS (A(I(, I-THRESJ165 ,Z65,195

195 NcN+ 1
ALPHA a IA{JOI-AfI0Il/12.· ...I1<.11
BE fAal. / I 1. + ALPHA.AlPHA I
ROOTal. O+ABS f ALPHA) -ESQRT I BE TA)
IF (ALPHA J105, lOa ,200

200 SSQaO.S-BETft./ROOT
C50&0. ').ROUT
GO TO 210

205 CSQ=O.'i.!\ETft./ROOT
SSo-0.5.ftDOT

210 CC"'SURTICSQI
S--SURT(SSCI
TWOSCaCC·S·2.
TE/04PA=C SQ-A II 0 I +HWSC.A( KJ +SSQ*A I JO I
A (JO I aC SQ-A I JI') I-TWOSC.A I K J+SSO-A ( 10'
A {IO I ",TEMPA
A {I<. I-D.
KA=JO-J
KBaIO-1
KCaNA. I [-II
KD=NA- {J-I'
DO 260 L"'l,NA
KC"'KC+ 1
KO=KO+l
TEI"PA=cc.a I KC I +S.8 I KOI
8 I KO I "'-S.8 I KC I +CC.B I KOI
BIKClaT(MPA
IF (I-LIZ 30,22'), 245

220 Kf\:o:KB+l
225 KA-KA+l

GO TO 260
230 K8=KB+L-l

IF (J-LI240.22'i ,250
240 KAcKA+L-l

GO TO 255
245 KBaKB+l
250 KAaKA+l
255 TEMPAaCC.AIKB)+S.AIKAI

A I KA I =-S.A IKB hCC.A I KA I
A (KB) a TEMPA

260 CONTI NUt
265 KaK+ 1
210 K"'I<.+l

LOOPC =LOOPC+ 1
I F I LOOPC-50 1275,305,305

215 IFIN-NN/eI280,280,180
280 IF{lHR,ES-THRSH)Z65,300,265

JAC08050
JAC08051
JACOB052
JACOB053
JAC08054
JACOB055
JACOB056
JACOR0'51
JACOD058
JACOR059
JACOBObO
JACOBObl
JACOBUE:2
JACOBOb3
JACOB064
JAC080b5
JAC0806b
JACOAOb1
JAC080b8
JAC080b9
JACOB070
JACOBOll
JACOB012
JACOB013
JACOB074
JACOB075
JACOB01b
JACOB077
JACOB078
JAC08019
JACDBO&O
JACOBObl
JACOB082
JACOBOb3
JACOe-084
JACOB08'5
JACOB086
JACOR081
JAC08088
JACOR089
JACOa090
JACOBO~l

JAC06092
JAC08093
JAC080'J4
JACOR095
JACOB096
JAC08(.l~1

JAC08098
JAC08099
JACOBI00



285 TIiRES-THRSH/3.
I F I THRES-THRSH, 295 .180 ,180

';:')5 THRES-THRSH
GO TO 180

~OO IFINI180.310.18IJ
305 WRITEIP,901)
310 ll-O

DO 320 l-l t'\lA
ll-ll+l

JZO Ctll-A(lll
HS RETURN

ENO
/I nup
-OElt: Tt: JACOB
- STORE WS UA JACOB
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JACOBIOI
JAC0810Z
JACOBI03
JAC081(1'"
JACOBIOI)
JAC0810b
JACOBIOl
JACOBI08
JACOBl09
JACOBllO
JACOBI 11
JACOB112
JACOB113
JACOBII'"
JACOBIII)
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