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I. INTRODUCTION

A series of computer programs were written to facilitate the

statistical analysis of large-scale forward-mutation experiments on the

haploid organism Neurospora crassa. Specifically, the experiments

involve induction of recessive lethal mutations at specific loci using

a genetically balanced 2-component heterokaryon of the genotype shown in

Table 1. Adenine-3 (ad-3) mutants (component II in Table 1) are detected

by the appearance of purple pigment as opposed to white in the nonmutant

colonies. For a more detailed discussion, see de Serres and Osterbind

(1962). Each ad-3 mutant is tested extensively to characterize it as to

whether the mutation in the ad-3 region is (1) a point mutation, (2) a

chromosome deletion, or (3) a point mutation with a separate site of

recessive lethal damage elsewhere in the genome. In addition, since the

ad-3B locus codes for a polymer, mutants at this locus show allelic

complementation and can be characterized according to their complementa

tion patterns as (1) nonpolarized, (2) polarized, or (3) noncomplementing.

Different mutagenic agents would be expected to have different

frequencies of mutation-induction for each of the different classes,

according to their mode of action.



Table 1. Genetic composition of each component of the dikaryon

used in forward-mutation experiments

Linkage Component I

Group (Strain No. 74-OR60-29A)

IR A hist-2 ad-3A ad-3B nic-2

III ad-2

IV -

V inos

VI —

Component II

(Strain No. 74-OR31-16A)

A al-2

cot

pan-2

Genetic markers are as follows: A, mating type; hist-2, histidine-
requiring; ad-3A, ad-3B, ad-2, adenine-requiring; nic-2, niacine-
requiring; al-2, albino mycelium and conidia; cot, temperature-
sensitive morphological (more restricted growth the higher the
temperature); inos, inositol-requiring; pan-2, pantothenate-requiring.



The computer programs summarize the raw data (in the form of counts

and volumes for the forward-mutation study and in- the form of growth or no

growth with testers of known genotype for the characterization of the

mutants) and provide a statistical analysis of the data.

II. FORWARD-MUTATION ANALYSIS

The number of survivors in a jug is estimated from sample counts

of unpigmented (white background) surviving heterokaryotic colonies. If

a count y_ of a sample of volume v is made from a jug of volume w, then

the number of survivors S is S^ = (y_/v)w. This may be as high as 10 or

more. All the ad-3 mutants (purple) in a jug are counted, as they are

fewer in number and easily seen if present. If this number is assigned

the value x, then the forward-mutation is x/JL* The count x has an ex

pected Poisson distribution, so 95% confidence intervals on x. are computed

using Poisson tables; if x_ is large, however, the approximation used is

x - 1.96 >/x, x + 1.96 /x. The intervals on x are divided by S^ to give

confidence intervals on the mutation frequency x/S. This procedure gives

confidence limits even if x is close to or equal to zero.

Each experiment may consist of one or more designs with each

design receiving several doses of the mutagen. For instance, experiment 54

(Gemini XI) has four designs (flight suspensions, ground suspensions,

flight filters, and ground filters). For the experiment-designs with



three or more doses, the dose-power equation Y = aD , with x/S^ an estimate

of Y and D equal to the dose, is fitted to the data (pooled jugs within a

dose). This is done by a linear regression of log x/S on log D. The slope

is an estimate of b_, and the antilog of the intercept is an estimate of a..

Use of the dose-power equation assumes the spontaneous mutation

frequency to be nil or very much smaller than the observed values of x/S.

Too, a good fit requires that the dose be not so large as to exceed a

threshold.

Up to this point the computer analysis of forward-mutation data

is done by the Jug Analysis Program. See sample output in section VIII A.

For comparisons of mutation-induction curves, the Special Plotting

Program is used. This program plots the two mutation induction curves on

the same plot and gives a statistical test of the difference between

slopes; then, assuming the difference is not significant, it tests

adjusted means to see if the distance between the curves is significant.

A sample plot is given in section VIII B.

III. SURVIVAL ANALYSIS

Survival analysis is also performed by the Jug Analysis Program.

Before a suspension of conidia is inoculated into a jug, an estimate of

the number of conidia per ml is made using a hemocytometer. If the count

is e, the dilution before counting f_, the correction factor for the



hemocytometer £, and the volume counted h, then the suspension Q_ is

Q = efg/h. It follows that the survival fraction Z is Z = S/nQ, where

S is as previously defined and n is the volume of the suspension inoculated

into the jug.

The survival fraction can be redefined as Z = B (.%/$) where y_ and

e are the counts and g is a constant composed of other terms. Using a

method developed by Birnbaum (1954) and described by Kimball (1961), which

assumes Poisson distributions for the counts, 95% confidence limits on the

survival fraction are computed.

Survival ratios are computed as R. = Z /Z where t = treatment, and

c = control. Intervals given for this ratio are not 95% confidence inter

vals (exact confidence intervals cannot be computed) but a priori they

should be wider than 95% intervals. These survival ratios are computed as

follows:

Z (lower 95%)

R (lower) =
Z (upper 95%)

Z (upper 95%)

Rfc (upper)
Z (lower 95%)

The single-hit dose response curve for survival ratios is

-kD
wi rn „

-t
2_ = e — with R^ an estimate of y_. A linear regression is fitted to



log R on dose through the origin, and also to log Z^ on dose not through

the origin. If the single-hit equation is really a good fit, the latter

regression should give a realistic estimate of the zero-dose survival.

For most of the Neurospora experiments a multihit curve may better explain

the data, but as a rule only the shoulder of this curve is obtained; so a

fit to this more complex equation as a standard procedure is not attempted.

Where the same initial suspension is used for every jug in every

treatment within an experiment-design, it is not necessary to make suspen

sion counts in order to compute survival ratios. In this case S/n is

fitted (not through the origin) on a semilog plot, and 95% confidence

intervals on S_/n are computed assuming a Poisson distribution of background

counts. If, in actuality, the suspensions were not really quite the same,

the intervals on the survival ratio, R = (S /n )/(S /n ), may seem smaller
—t —t —t —c —c

than they should be.

Sample survival analysis and plots are given in section VIII A.

IV. MUTANT CHARACTERIZATION

A sample of mutants from each dose in an experiment-design is

tested for growth as a homokaryon or as a dikaryon in combination with

tester strains of known genotype. The test scores (up to 4 input cards

are punched per mutant) are sent to the computer along with, for each

treatment, (1) first and last isolate numbers for identification of



mutants, (2) the number of mutants observed in the original jug analysis,

(3) the forward-mutation frequency, and (4) the dose for that treatment.

The Mutant Analysis Program does the following:

1) Lists all the mutants (with the test results).

2) Lists those designated not in stock.

3) Lists those having one or more of four cards containing

incomplete data.

4) Lists those having one or more cards completely missing.

5) Lists those having all the tests completed.

6) Lists completed mutants that have inconsistencies in the test

data; these may be errors or just unusual results.

7) Tallies tha number of mutants of every type for each treatment

and prints out the fraction and mutation frequency for each

type.

8) Using information read into the computer (not part of the

program so that changes or additions are allowed), summarizes

by adding together designated appropriate types) the number of

mutants, the fraction, and the mutation frequencies for 40 (at

present) different general classes of mutants such as ad-3—,

ad-3—, ad-3A- and ad-3B-, etc. (R = point mutation, IR = chro

mosome deletion). For a better explanation of the classes, see

Webber and de Serres (1965).

9) Computes a dose-power regression for each experiment-design as

described for the Jug Analysis Program, but this time for all



the different classes of mutants. These statistics are printed

and the curves plotted for each class where there are three or

more nonzero frequencies within an experiment-design.

Sample output (but not a complete set) for an experiment is given in

section VIII C.

Computing confidence intervals on mutation frequencies involves the

following generalizations:

x mutants are observed in a treatment.

_t <_ x are characterized.

£ are found to be in a class or type.

The mutation frequency Y_ = _p_/t (x/S) .

This represents £ mutants per (tS/x) survivors and confidence limits are

computed for £ as they were for x, and then for Y_ as for x_/s.

V. ANALYSIS OF MUTANT CHARACTERIZATION OUTPUT

The results of the mutant anlyses are punched on cards for each

experiment-design. This makes it possible to later compare any two

experiment-designs (with the Compare Program) or to combine data (with the

Combine Program) from two experiment-designs when they show no difference.

Results of these programs are given in sections VIII D and VIII E respec

tively. The Compare Program computes the same statistics as the Special

Plotting Program, but always uses summary titles for plots.



The Combine Program combines treatments having the same dose by

adding together the number of mutants and the number of survivors this

represents. It works only with nonzero frequencies, so care must be used

in interpreting results if zero frequencies are valid.

The Chi-Square Program takes the number of ad-3B— mutants observed

at each dose; they have been further categorized as ad-3B(R-P),

ad-3B(R-NP), or ad-3B(R-NC), which are exclusive categories within ad-3B—.

2
Using the numbers observed, it computes x ror between doses within each

2
experiment-design and (assuming no significant x within) then, using

total numbers observed, between experiment-designs. The symbols shown on

the printout are as follows:

P = point mutation with a polarized complementation pattern

NP = point mutation with a nonpolarized complementation pattern

NC = point mutation which is noncomplementing

C = P + NP = point mutations showing complementation.

Sample output of this program is found in section VIII F.

VI. COMPUTING FACILITIES AND LANGUAGE

The programs described were written for use on an IBM 360, model 75

computer at Oak Ridge National Laboratory. This computer has the following

features available to the user:

1) 60,000 bytes fast storage
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2) 1,750,000 bytes bulk storage

3) a model 2301 drum

4) models 2311 and 2314 disk units

5) two 7-track and three 9-track tapes.

'FORTRAN 360', a compiler written by J. G. Sullivan, Jr., and

associates at ORNL, was used. This compiler incorporates the features of

IBM FORTRAN IV with those of CDC FORTRAN 63. The plotting package (EZPLOT)

was written by R. B. Bullock and D. R. Proctor, and the assembly language

subroutine providing linkage to IBM SORT-MERGE was written by D. R.

Winkler.

VII. SUMMARY

A series of programs have been written to provide basic statistical

analyses of forward-mutation experiments on the organism Neurospora crassa.

Besides providing these analyses, the data is summarized in such a way that

any additional analysis can be easily performed.



11

Literature Cited

Birnbaum, Allan, 1954, Statistical methods for Poisson processes and

exponential populations. Am. Statistical Assoc. J. 4£: 254-266.

de Serres, F. J., and Rosalie S. Osterbind, 1962, Estimation of the

relative frequencies of X-ray-induced viable and recessive lethal

mutations in the ad-3 region of Neurospora crassa. Genetics 4£:

793-796.

Kimball, A. W., 1961, Confidence intervals for recombination experiments

w ith microorganisms. Biometrics 17: 150-153.
Vo

Webber, B. B., and F. J. de Serres, 1965, Induction kinetics and genetic

analysis of X-ray-induced mutations in the ad-3 region of

Neurospora crassa, Proc. Natl. Acad. Sci. U.S. 53j 430-437.





13

VIII. PROGRAMS AND OUTPUT
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A. Jug Analysis Program and Output

Order of input:

(1) Program (hex deck or control cards for program on disk)

(2) 80210 cards (experiment information sheet), if punched

(3) 80211 cards (hemacytometer count), if punched

(4) 80213 cards (jug harvesting data worksheet), must be present

(5) 80214 cards (title card for regression Neurospora crassa),

if present

(6) END card (cols. 1-3)

(7) Repeat (2), (3), (4), (5), (6) for next experiment

(8) /* and // cards, cols 1-2

360 job card:

Tape 25 pool plot (7), program on disk 666666

Calcomp request card:

Black ink, plain paper

Number of plots = (number of 80214 cards ) X 3

Note: In some cases fewer plots will be returned.



EXPERIMENT INFORMATION SHEET

DOSE

TREATMENT DESCRIPTION

CARD

TYPE

WILD

TYPE

EXP.

NO.

1 2 3 4 5 6 7 8 9 10 11

8 0 2 1 0

DATE

COMPILED

DESIGN

) 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77

o>



Hemacytometer Count After Resuspending

The Conidia From Millipore Filters

17

HEMACYTOMETER COUNT

CARD

TYPE

WILD

TYPE

EXP.

NO.

1 2 3 4 5 6 7 8 9 10M1

8 0 2 1 1

DATE COMPILED

TREAT

MENT
DILUTION COUNTED

BASIC

UNIT
TECH. umrs C0UNT

N0' COUNT
UNITS

N0- COUNT
UNITS

N0- COUNT
UNITS

12-14 15-18 19-20 21 -22 23-24 25-26 27-30 31 -32 33-36 37-38 39-42 43-44 45-48
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JUG HARVESTING DATA WORKSHEET

1-5

Wild Type Experiment Treatment

6-8 9-11 12-14

Jug Vol. Ino

15-17 18-20

8 0 2 1 3
'• 1

Sample No.

Sample vol.
for mutants

Sample vol.

background

Background

count

Technician

Purple Colonies

First Isolate No.

21 22

0 1

23 26

1 5 0 0

27-28

1 0

29 32

33-34

35 38

39-42

43-46

| |
Purple pigmentation 47

• • a • a a
Colony morphology 48-49 77-78 48-49

50-51

0 2

52-55

1 5 0 0

56-57

1 0

58 61

62-63

64 67

68-71

72-75

76

21 -22

0 3

23-26

1 5 0 0

27-28

1 0

29-32

33-34

35 38

39-42

43-46

47

50-51

0 4

52-55

1 5 0 0

56-57

1 0

58-61

62-63

5764-

68-71

72-75

76

21 -22

0 5

23-26

1 5 0 0

27-28

1 0

29-32

33-34

35-38

39-42

43-46

47

JU Ol

0 6

52-55

56-57

1 0

58-61

62-63

64-67

68-71

72-75

76

79-80

77-78 48-49 77-78

79-80 79-80

Comments:

UCN-7204
O 6-68)
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TITLE CARD FOR REGRESSION

NEUROSPORA CRASSA

Heterokaryon

Tech. Exp.
lari Type Wi dtype Ex p. No. D ssicn Initia Is Charee N 0. N 0.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

8 0 2 1 4

Information

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80

The sequence for the information:

A) Strains, if more specific than given above

B) General problem and treatment conditions

C) Specific information for the different treatment, including the code for the treatment

Remark: The title will be printed exactly as given, which means that when space is desirable between words, one or
two blanks have to be left between those words.

UCN-8892

(3 9-681



20

// 12182,MSGLEVLL=1 DIANA SMITH 97 04-1 Y12 L..T. 3-5048

//JOBLIB UU USNAMc = SYS1. LINK I IB, VOLUME =RE_f=LKC BSMPL , 3 I S P= ( OLD , P AS S )

// utC ACGT,PAKM.GU = « tU=-l,UUWP = G»

//SYSPUNCH UD DUMMY

//ASSfc^Lt.SYSlN OD *

SORTfcR START

USING *, 12

STM 14,12,12(13)

LR 5,13

LR 12,15

LA 13.ARLA

ST 13,8(0,5)

ST 5fARtA+4

LA l.PARLIST

ATTACH £P=SORT,MF=(c,(1))

L 13,ARfcA+4

LM 14,12,12(13)

BR 14

LTORG

ARcA US 18F

CNUP 0,8

* PARAMETER LIST

PARLIST DC X'80'

DC AL3IADLSD

OC X'OuOO'

AULST DC X'0018'

DC A(SORTCD)

DC A(STCOLU)

DC A(RCDCO)

DC A(RDCDcD)
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DC F'O'

OC F'O'

SORTCD DC C« SORT FIELDS=(5,13,CH,A),•

DC C,SIZt=£20O0'

STCDtU DC C« •

RCDCD DC C RtCORD TYPE=F,LENGTH=80,

RCCOtD DC

END

C %

/*

//FT63..FT50FOO]. OD *
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SUBROUTINE XLIST

C*****LISTS 60213 JUG HARVESTING DATA CARDS
DIMENSION I(4),N0W(2)

DIMENSION X(5C0,8)

DIMENSION LIST(20)

DIMENSION IA(22),EI(22)
CATA IA/4H- ,4HJ ,4HK

14HQ ,4HR ,4H0 ,4H1
*4H7 ,4H8 ,4H9 ,4H

CATA BI/0.,1.,2.,3.,4.,5.,6.,7.,8.,9.,0.,10.,20.,30.,40.,50.,60.
* 70.,80.,90.,0.,0./

2 FORMAT(5X,I3,3I3,A1,F2.1,2X,F4.0,F2.0,F4.0,2X,F4.0,2I4,5X,F4.0,
* F2.0,F4.0,2X,F4.0,214)

6 FCRMAT(1H0,I2,2I4,T14,I3,T22,F5.2,T29,F5.0,T34,F9.0,T45,F8.0,
* T54,F6.0,T65,F11.0,T79,E12.fc,T93,2I5)
CALL IDAY(NOW)

REWIND 13

N0 = 0

PRINT 1,N0W

PRINT11

1 FORMAT(»1' ,T30,'LISTING OF JUG HARVESTING DATA',T90,•DATE S2A4)
LINE=0

SB = 0.

SX = 0.

VLX=0.

52= 0.

53 = 0.

S4=0.

4040 CONTINUE

READ(13,212,END=99) IJ,LIST
212 F0RMAT(I5,T1,20A4)

IFUJ.NE. 80213) GC TO 4040

DEC0Dt(84,2,LIST(l))IX,IG,IM,JCT,IXJ,XZ,SM1,SV1,BCT1,PUR1,1(1),
* I(2),SM2,SV2,BCT2,PUR2,I(3),1(4)

222 CONTINUE

DC 951 K=l,22

IF(IC0MPARE(IXJ,IA(K),4).NE.C)951,952
952 IF(K.NE.22) GO TO 960

XO=XZ*.l

GO TO 970

960 IF(K.GT.IO) GO TO 965

XQ=XZ*.H-BI(K)

GO TO 970

965 XO=XZ+ BKK)

GO TO 970

951 CONTINUE

970 CONTINUE

SV0L=SM1+SM2

SPU=PUR1+PUR2

SVL=SV1+SV2

IF(BCT1.EQ.0.) SVL=SVL-SV1
IF(BCT2.£Q.O.) SVL=SVL-SV2
SUM=BCT1+BCT2

MIN=9S99

MAX = 0

22 DO 3 J=l,4

IF(I(JJ.EQ.O) GO TC 3

IF(KJ).LT.MIN) MIN =I(J»
IF(I(JJ.GT.MAX) MAX=I(J)

3 CONTINUE

,4HL ,4HM ,4HN ,4HQ ,4HP ,

,4H2 ,4H3 ,4H4 ,4H5 ,4H6 ,

,4H. /
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**FTN,L»P,G,E.

COMMON/BULK/ABC,DfcF

DIMENSION CXQUOOO

DIMENSION ABC(500,27 I,DLF<500,27)

DIMENSION LIST(20)

CATA IEND /4HEND /

CALL PLOTS(CXO,1CCO)

999 CONTINUE

REWIND 30

1 READ(50,30,END=987) LIST
IF(IC0MPARE(LIST,IENDt3).tQ.O) GO TO 2

WRITE(30,30) LIST

GC TO 1

2 END FILE 30

REWIND 30

REWIND 30

REWINO 10

REWIND 11

REWIND 13

REWIND 14

888 READ(30,30»cND=9999) LIST

30 F0RMAT(20A4)

CEC0DE(20»31,LIST) IJ

31 F0RMATU5)

IF(IJ.Nfc.80213) GC TO 32

WRITE(13,30) LIST
GO TO 888

32 IFUJ.NE.80210) GC TO 33

WRITE(10»30) LIST

GO TO 888

33 IF(IJ.NE.80211) GC TO 34

WRITE(11,30)LIST

GO TO 888

34 IFUJ.NE.80214) GC TO 888

WRITE(14,30) LIST

GC TO 888

9999 CONTINUE

END FILE 13

END FILE 14

END FILE 10

END FILE 11

CALL XLIST

GO TO 999

987 PRINT 99

99 F0RMATC1 JOB COMPLETED' )
CALL EXIT

cND
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4 READ<13,212,END=66) IJ,LIST
IFUJ.NE. 80213) GC TO 4

DtC0Dt(84,2,LIST(l))IZ,IE,IT,ICT,IXX,XY,SMl,SVl,BCTl,PURl,I< 1),
* 1(2),SM2,SV2,BCT2,PUR2,I(3),1(4)

IF(IE.NE.IG) GO TC 5

IFUX.Nc.IZI GO TC 5

IF(IT.Nt.IM) GO TC 5

IFdCT.NE. JCT) GO TO 5

SV0L=SV0L+SM1+SM2

SPU=SPU+PUR1+PUR2

SVL=SVL+SV1+SV2

IF(BCTl.EQ.O.) SVL=SVL-SV1
IF(BCT2.EQ.O.) SVL=SVL-SV2

SUM=SUM+BCT1+6CT2

GC TO ZZ

5 TS=0.

IF(SVL.NE.O.) TS=(SUM*SVGL)/SVL
FM = 0.

IF(TS.NE.O.) FM=SPU/TS

IF(MIN.EQ.9999) MIN=0

PRINT 6,IX,IG,IM, JCT,XQ,SVL,SUM,SVOL,SPU,TS,FM,MIN,MAX
SB=SB+SPU

S2=S2+SVL

S3=S3+SUM

S4=S4+SV0L

SX=S3*S4/S2

VLX=VLX+XQ

IF(IM.cQ.IT) GO TC 444
439 FM=0.

IFJSX.NE.O.) FM=SE/SX

CALL POIS(SB,SX,XL,XU)

PRINT 445,VLA,S2,S3,S4,SB,SX,FM,XL,XU
445 FORMATCO***********,T18,F9.2,T29,F5.0,T34,F9.0,T45,F8.0,T54,F6.0,

* T61,F15.0,T79,E12.6,T10 5,E12.6,2X,E12.6)
NC=N0+1

X(N0,1)=IG

X (NC,2) = IM

X(M0,3)=VLX

X(N0,4)=SB

X(N0,5)=SX

X(N0,6)=S2

X(N0,7)=S3

X(N0,8)=S4

LINE=LINE+1

S8 = 0.

SX = 0.

52= 0.

53= 0.

54 = 0.

VLX=0.

GC TO 446

444 IF(IE.NE.IG) GO TC 439
GC TO 555

446 IF(IE.tQ.IG) GO TC 555

PRINT 1,N0W

PRINT 11

LINE=0

GO TO 55

555 CONTINUE

LINE=LINE+1

IF(LINc.LT.29)G0 TC 55

PRINT 1,N0W
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PRINT 11

LINE=0

11 FORMATCO' ,'EXPERIMENT JUG VOL-INOC VOL-CT BACKGROUND JUG-VOL MU

*TANTS TOTAL SURVIVORS MUT.-FREQ. ISOLATES',
*T112,'95 PC CONFIDENCE')

55 IG=IE

IM=IT

IX = IZ

IXJ=IXX

XZ=XY

JCT=ICT

GO TC 222

88 TS=0.

IF(SVL.NE.C.) TS=(SUM*SVOL)/SVL

FM = 0.

IFCTS.NE.O.) FM=SPL/TS

IF(MIN.EQ.9999) MIN=0

PRINT 6,IX,IG,IM,JCT,XQ,SVL,SUM,SVOL,SPU,TS,FM,MIN,MAX
SB=SB+SPU

S2=S2+SVL

S3=S3+SUM

S4=S4+SV0L

SX=S3*S4/S2

VLX=VLX+XQ

FM = 0.

IF(SX.Nt.C) FM=SE/SX

CALL PCIS(SB,SX,XL,XU)
PRINT 445,VLX,S2,S3,S4,SB,SX,FM,XL,XU
NC=NO+l

X(NO,l)=IG
X(NC,2)=IM

X(N0,3)=VLX
X(N0,4)=SB

X(NO,5)=SX
X(NO,6)=S2
X(N0,7)=S3

X(N0,8)=S4

99 CALL CTHER(X,NO)
RETURN

END
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IS(XX,DEN,XL,XU)

SON 95 PC CCNFIC

QUENCY AND XU UP

00) ,F(100),A1(2C

A(101),B(1) ),

Al( 1C1),B1(1))

, 0.C51, C.355,

, 4.4O0, 5.323,

, 9.598,11.177,1

,16.768,16.770,1

,22.940,23.760,2

,28.970,30.020,3

,36.C3C,37.670,3

,43.450,44.260,4

,50.420,51.290,5

,56.990,58.720,5

,63.490,64.950,6

,71.C90,71.280,7

,76.730,79.960,7

, 61.61, 83.14,

, 89.23, 89.23,

, 96.C6, 97.54,

,104.40,104.40,1

,110.11,111.44,1

,116.35,120.36,1

,126.26,126.26, 1

,132.03,133.14,1

,139.79,141.16,1

,147.30,149.53,1

,156.32,156.32, 1

,162.79,162.79,1

,169.33,169.80,1

5, 5.323, 6.686,

1,16.768,17.633,

0,26.306,27.735,

5,36.030,37.670,

0,45.280,47.020,

0,54.990,55.510,

0,63.490,64.950,

0,72.660,74.220,

0,81.610,83.140,

0,90.370,91.780,

0,99.170,100.32,

2,109.11,1C9.61,

0,116.93,118.35,

36, 121.06,122.37

14,130.68,132.03

79,138.49,139.79

39,147.80,149.53

32,156.32,156.67

35,164.63,165.96

38,173.79,175.48

67,163.05,183.05

83,190.21,191.46

78,199.04,200.35

58,2C7.90,209.30
40,216.81,218.56

26,225.90,226.81

GO TC 3

SUBROUTINE PO

C**** COMPUTES PCIS

£**** LIMIT FOR FRc

DIMENSION k{Z

EQUIVALtNCc (

* (

CATA A/ OOOOO

3.285

9.598

14.921

21.360

28.970

34.660

41.750

48.740

55.510

62.810

71.090

77.160

DATA 8/ 80.25

89.23

94.70

103.31

109.61

116.93

125.46

132.03

138.49

146.39

154.39

162.79

169.33

CATA Al/ 3.28

14.92

2 5. tO

34.66

44.26

53.72

62.81

71.28

80.25

89.23

99.17

107.3

115.6

CATA 81/ 120.

129.

137.

146.

156.

163.

172.

181.

189.

197.

206.

215.

224.

IF(DEN.EQ.O.)

FR=XX/OEN

ENCE LIMITS FOR XX, RETURNS XL LOWER

PcR. DEN IS DENOMINATOR OF FREQUENCY.

0),B1(100)

C.818, 1.366, 1.970, 2.613, 3.285,

5.323, 6.686, 6.686 , 8.102, 8.102,

1.177,12.817, 12.817, 13.765, 14.921,

7.630,19.C50, 19.050, 20.330, 22.360,

3.760,2 5.400, 26.310, 26.310, 27.730,

1.670,31.670, 32.280, 34.050, 34.660,

7.670,38.160, 39.760, 40.940, 40.940,

4.260,45.280, 47.020, 47.690, 47.690,
1.290,52.150, 53.720, 54.990, 54.990,

8.720,56.840, 60.240, 61.900, 62.810,

6.760,66.760, 66.760, 68.100, 69.620,

2.b60,74.220, 75.490, 75.490, 75.780,

9.980/

84.57, 84.57, 84.67, 86.01, 87.48,

90.37, 91.78, 93.48, 94.23, 94.23,

99.17, 99.17, 99.17, 100.32, 101.71,

04.58,105.90, 107.32, 109.11, 109.61,

12.87,114.84, 114.84, 114.84, 115.60,
20.36,120.36, 121.06, 122.37, 123.77,
26.46,127.78, 129.14, 130.68, 132.03,

34.48,135.92, 137.79, 137.79, 137.79,

42.70,144.01, 144.01, 144.01, 145.08,

50.19,150.19, 150.36, 151.63, 152.96,
56.32,156.67, 158.15, 159.48, 160.92,
63.35,164.63, 165.96, 167.39, 169.33,

71.07/

8.102, 9.598 ,11.177 ,12.817 ,13.765,

19.050,20.335 ,21.364 ,22.945 ,23.762,

28.966,30.017 ,31.675 ,32.277 ,34.048,

38.160,39.760 ,40.940 ,41.750 ,43.450,
47.690,46.740 ,50.420 ,51.290 ,52.150,
56.990,58.720 ,58.840 ,60.240 ,61.900,

66.760,66.760 ,68.100 ,69.620 ,71.090,
75.490,75.780 ,77.160 ,78.730 ,79.980,
84.570,84.670 ,86.010 ,87.480 ,89.230,
93.480,94.230 ,94.700 ,96.060 ,97.540,
101.71, 103.31 ,104.40 ,104.58 ,105.90,
110.11,111.44 ,112.87 ,114.84 ,114.84,
120.36/

,123.77,125.46,126.26,126.48,127.78,

,13 2.03,133.14,134.48,135.92,137.79,
,141.16,142.70,144.01,144.01,14 5.08,
,150.19,150.36,151.63,152.96,154.39,
,158.15,159.48,160.92,162.79,162.79,
,167.39,169.33,169.33,169.80,171.07,

,176.23,176.23,177.48,178.77,180.14,

,183.86,185.13,18 6.46,187.89,189.83,
,192.76,194.11,19 5.63,197.09,197.09,
,201.73,203.3 5,204.36,204.36,205.31,
,211.03,211.69,211.69,212.82,214.09,
,219.16,219.16,220.29,221.56,22 2.86,
,226.81/



NUM=XX+1.

IF(NUM.GT.200) GO TO 1

XL=A(NUM)/D£N

XU=A1(NUM)/D£N

GO TO 2

XL=FR-1.96*SQRT(XX)/DEN

XU=FR+1.96*SQRT(XX)/DEN

RETURN

XL = 0.

XU = 0.

RETURN

END

27
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SUBROUTINE OTHER(XtN)

CQMM0N/BULK/Q,Z

EQUIVALENCE (Qd,13),LAMB(l,l)),(Z(l,13) ,MAMY( 1,1))

DIMENSION LAMB(500,15),MAMY(500,15)

DIMENSION Z(500,27)

DIMENSION Q(500,27)

DIMENSION X(500,8),SUS(SCO,6),ITIT(14),LIST(15)

DIMENSION LAMX(50),NS(50),NZER0(50)

C01***80214 TITLE CARDS CN UNIT 14

C02***80210 OOSE-DcSIGN CARDS CN UNIT 10

C03***80211 SUSPENSION CARDS CN UNIT 11

C04***JUG DATA IN ARRAY X,J=1 FOR EXP.,J=2 FOR TRT,J=3 FOR VOL-INOC,
C05** J=4 FOR PURPLES,J=5 FOR SURVIVORS, J=6 FOR SUM VOL-COUNTED,

C05** J=7 FOR SUM BACKGROUND, J=8 FOR SUM JUG VOLUMES.

CALL CCNV(SUS,MAXf>,N»£10,699)

10 CONTINUE

REWIND 14

NQ= 0

1 READ(14,2,END= 7)IE,ID,ITIT
NQ=NQ+1

LAMX(NQ)=ID

2 F0RMAT(T9,2I3,T26,13A4,A3)

REWIND 10

NUM = 0

3 R£AD(10,4,END= 5) IEX,ITR,IDS,DOSE,LI ST

IF( IEX.NE. IE) GO TC 3

IF(IDS.NE.IO) GO TC 3

4 F0RMAT(T9,2I3,T7 8,I3,T15,F5.0,14A4,A2)
NUM=NUM+1

CALL SEARCH(X, I EX ,ITR,ICS,DOSE,LI ST,KAN,NUM,N)

IF(KAN.EO.l) GO TC 881

GC TO 3

5 L=NUM

IF(L.EQ.O) GO TO £83

CALL SUSP( L,NS,NC,MAX,SUS)

CALL POOL( L,NCLT,NZERC,NG,NS)

CALL FMUT( NOUT , IC,ITIT )

IF(l\iS(NQ).EQ.O) GC TO 66

CALL FSUR( NOUT,IC,ITIT)

6 CALL RSUR( NOUT, ID,IT IT,NS,NC)

GO TO 1

66 CALL SURV(NOUT,ID,ITIT)

GC TO 6

7 IF(NQ.LE.l) GO TO 99

GG TO 99

883 PRINT 884,IcX,IDS

884 F0RMATC1N0 DOSE CARDS FOR EX PERIMENT • ,I 5 , ' DESIGN'15)

GO TO 99

881 PRINT 882,IEX,ITR

882 FQRMATC1 NO JUG CATA FOR EXPERI MENT •15, •

99 RETURN

END
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SUBROUTINE CONV(SUS,MAX,X,N,*,*)
C**** RtADS SUSPENSION DATA, PRINTS DATA AND COMPUTED SUSPENSION AND

C**** CORRESPONDING SURVIVAL FRACTIONS AND CONFIDENCE LIMITS FOR TRT.

DIMENSION X(500,8)

DIMENSION N0W(2)

DIMENSION SUS(500,6)

CALL IDAY(NOW)

PRINT l,NOW
1 F0RMAT(«1',T30,'SUSPENSICNS COUNTED, JUG HARVEST DATA',T90,•DATE '

*,2A4)

PRINT 11

11 FCRMATCO' ,'EXP' ,T10, •TRT •,T20, •B.U . •,T30, 'DIL',T40, 'VOL',
* T50, 'COUNT',T60, 'SLSPENSICN",T80,'SURVIVAL FRACTION',T105,•LI MITS

*• )

ISW=0

SUM1=0.

MAX=0

REWIND 11

9999 READ(11,2,END=99)IJ,IE,IT,DCL,DEX,BC,CN1,C1,CN2,C2,CN3,C3,CN4,C4

222 SUM1=0.

SUM2=0.

2 F0RMAT(I5,3X,2I3,F4.0,F2.0,F2.0,2X,4(F2.0,F4.0))

8888 IF( IJ.NE.80211) GC TO 9999

IF(DCL.EQ.O.) GO TC 86

IF(C1+CN1.EQ.0.)

IF(Cl*CNl.tQ.O.)

80 IF(C2+CN2.EQ.0.)

IF(C2*CN2.EQ.0.)

81 IF(C3+CN3.EQ.0.)

IF(C3*CN3.EQ.0.)

82 IF(C4+CN4.tQ.0.)

IF(C4*CN4.NE.0.)

83 PRINT 84,IE,IT

84 F0RMATC1 ERROR IN SUSPENSION DATA,VOLUME=0. WHEN COUNT NON-ZERO
*0R VICE-VERSA FOR EXP.',14,' TRT.',14)

GO TO 78

86 PRINT 87,It,IT

87 F0RMATC1 DILUTICK FACTOR IS ZERC FOR EXP',15,' TRT',15)

GO TO 78

85 CONTINUE

SUM1=SUM1+C1+C2+C3+C4

SUM2=SUM2+CN1+CN2+CN3+CN4

READ(11,2,END =99> IJ ,IW ,11* ,DXL ,DXX, BX ,CN1, C 1,CN2, C2,CN3 ,C3, CN4, C4
IF(IW.NE.IE) GO TC 30

IF(IT.NE.IM) GO TC 30

GO TO 8888

30 IF(BC-4.)77,711,712

711 SUSP=SUM1*4.E6/SUM2

CCN=4.E6

GO TO 1000

712 SUSP=SUM1/SUM2*2.5E5

C0N=2.5E5

1000 CONTINUE

MAX=MAX+1

SUS(MAX,1)=IE

SUS(MAX,2)=IT

SUS(MAX,3)=SUSP

SliS(MAX,5)=SUM2

SUS(MAX,6)=SUM1

SUSP=SUSP*DCL*10.**DEX

GC TO 60

GO TO 83

GO TO 81

GO TO 83

GO TO 82

GO TO 83

GC TO 85

GO TO 85

N SUSPENSIC

EXP.'',14,'
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DO 22 K = 1,N

IF(X(K,1).NE.It) GO TO 22

IF(X(K,2).Nc.IT) GO TO 22

SUPV=X(K,5)/(X(K,3)*SUSP)

B=X(K,8)/(C0N*X(KT3)*DCL*10.**DEX)
SUS(MAX,4)=8

CALL CCNF(6fSUM1,SLM2»X(K,7)tX<K,6),CL,CU)
GO TO 23

22 CCNTINUE

SURV=0.

CL = 0.

CU=0.

23 CCNTINUE

PRINT 12.IE,ITtBC,CCLtfltXtSUM2tSUMl,SUSPtSURV,CL»CU
12 FCRMAT(,0',I3tT10,I3»T2C,F4.0,T25,F9.3t•t, ,F3. 0,T40,F4.01

* T46,F10.0,T60tE16.8,T85,3F10.5)
IT = IM

6C = BX

DCL=DXL

DtX=DXX

IFUSW.EQ.l) GO TC 77

IF( IE.EQ.IW) GO TC 222

IE=IW

PRINT 1»N0W

PRINT 11

GG TO 222

99 ISW = 1

IF(SUMl.NE.O.» GO TO 3

77 RETURN 1

78 RETURN 2

END
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SUBROUTINE CONF<BX,Y,VY,X,VX,RL,RU)

C

c

C METHOD FROM KIMBALL IN BICMETRICS,VOL.17,NO.1,MARCH 1961

C

TOT=A+Y

Z=Y/TCT

IFU0T.GT.3G0) GG TO 99

CALL BICONF(Y,TOT,XL,XD)

GO TO 3

99 IFU.LT..10) GO TC 1

IFU.GT..90) GO TC 2

Q=1.96*SQRT((Z=M1.-Z)/T0T))

XL = Z-Q

XU=Z+Q

GO TO 3

1 CALL POIS(Y,TOT,XL,XU)

GO TO 3

2 CALL P0IS<X,TCT,X1,X2)

XL=1.-X2

XU=1.-X1

3 RL=BX*VY*(1.-XU)/(VX*XU»

RU=BX*VY*(l.-XL)/(VX*XL)

RETURN

END

SUBROUTINE SEARCH(X, IEX,ITR ,IDS,DOSE,L1ST,KAN,NUM",N)
C0MMCN/8ULK/B,Z

EQUIVALENCES (1,13), LAMB (1,1))
DIMENSION S<50Q,27) ,LAM6<500,15)

DIMENSION X<50C,5 ),Z(500,27),LI ST(15)

KAN=1

DO 1 1=1,N

IF(X(I»l).NE.IEX) GO TO 1

IF(X( 1,2).NE.ITR) GO TO 1

KAN = 0

DO 2 JK=1,8

2 Z(NUM,JK)=X<ItJK)

Z(NUMt9l=D0SE

DO 3 JW=1,15

3 LAMB(NUMtJW)=LIST(JW)

GO TO 99

1 CONTINUE

99 RETURN

END



SUBROUTINE SUSPC L,NS,NQ,MAX,SIS)

CCMMCN/BULK/B,Z

DIMENSION B(500,27)

DIMENSION Z(500,27),NS(50),SUS(500,3)

IF(MAX.EQ.O) GO TC 86

DO 2 1=1,L

IE=Z(1,1)

IT=Z(I,2)

DO 1 J=1,MAX

IQ=SUS(Jt1)
IL=SUS(J,2)

IF(IE.Nfc.IQ) GO TC 1

IF( IT.NE. ID GO TC 1

Z(I,10)=SUS(J,4)

Z(I,11)=SUS(J,5)

Z(I,12)=SUS(J,6)

GO TO 2

1 CCNTINUE

GO TO 881

2 CONTINUE

f\S(NQ)=l

GO TO 99

88 MS(NQ)=0

GC TO 99

881 PRINT 3,It, IT

3 FORMAT('1 MISSING

*I5)

CALL EXIT

99 RETURN

cND

SUSPENSION DATA FOR EXPERIME NTN15 , ' TREATMENT",

to
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SUBROUTINE POOL(L ,NOUT,NZERO,NQ,NS)
COMMON/BULK/Q,Z

DIMENSION Z(50Ct27),NS(50),Q(500,27),A(27)

CALL SORT(L)

NOUT=0

1 = 1

99 D0SE=Z(I,9)

JK=0

DC 1 M=1T27

1 A(M)=0.

DO 4 K=ITL

IF(Z(K,9).NE.D0SE) GO TC 33
A(1)=Z(KT1)

A(2)=Z(K,2)

A(3)=A(3)+Z(K*3)

A(4)=A(4)+Z(K,4)

A(5)=A(5)+Z(K,5)

A(6)=A(6)+Z(K,6»

A(7)=A(7)+Z(K,7)

A(8)=A(8)+Z(K,8)

A(9)=DOSE

IF(NS(NQ).£Q.O) GC TO 66

A(10)=Z(K,10I*Z(K,2)/Z(K,8)

A(11)=A(11)+Z(K,U)

AU2)=A(12) + Z(K,12)

66 DO 22 IM=13,27

22 A(IM)=Z(K,IM)

JK=JK+1

4 CCNTINUE

I = L

33 NCUT=NOUT+l

IF(JK.GT.l) A(2)=c-99.

A(10)=AU0)*A(8)/A<3)

DO 44 IB=1,27

44 G(NOUT,IB)=A(IB)
IF(I.EG.L) GO TO 55

I=K

GC TO 99

55 RETURN

END
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77

55

SUB

COM

EOU

DIM

DIM

DIM

CAL

PR I

FOR

PRI

FCR

PRI

FOR

*T' ,

REW

ICT

DO

Ff =

CAL

DO

LIS

Ll =

L2 =

PRI

FOR

IF(

ICT

IE =

WRI

CGN

END

IF(

JBS

CAL

RET

END

ROUTINE

MON/BUL

IVALENC

ENSICN

ENSICN

ENSICN

L IDAY(

NT 88,1

MAT('1'

NT 77

MATPC

NT 55

MAT(»OE

T59,'UP

IND 17

= 0

1 1=1,N

QU,4)/

L POIS(

2 JB=1,

T(JB)=L

Q(Iil)
0(1,2)
NT 66,L

MATCO'

FM.EQ.O

=ICT+1

Qdtll
TE(17)

TINUE

FILE 1

ICT.LT.

= 0

L RcGR(

URN

FMUT( NOUT,IDtITIT)

K/Q,B

E(QU,13),LAMB(1,1) )

B(500,27),LAMB(500,15)

Q(500,27),ITIT(14),N0W(2)

LISTU5)

NOW)

TIT,NOW

,14A4,T9C,2A4//)

,'FCRWAPC MUTATICO'//)

XP DES TRT DOSE* ,5X,'M',T30, "OBSERVEC ,T43,'LOWER LIMI

PER LIMIT')

66

99

OUT

Q(I,5)

Q(I,4),C(I,5),XL,XU)

15

AMB( I,JB)

1,I0,L2,C< 1,9) ,QU,4) ,FM,XL*XU,LIST

,I3,I3,I4,F7.0,F7.0,3E16.8»1X,14A4,A3)

.) GO TC 1

IE,ID,QU,4) ,FM,XL,XU,Q(I»9)

7

3) GO TC 99

NOW,ITIT)
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SUBROUTINE REGR(NCW,IT IT )

C**** PLOTS LOG-LOG PLOT FOR MUTATION DOSE EFFECT CURVE

INTEGER TITLE

DIMENSION ITIT(14)

DIMENSION QP(16)

DIMENSION E(50),JCHAR(3),TITLE(19)

DIMENSION NOW(2),LIST(15),A(50),B(50),C(50 ),X(50 )

DIMENSION LAMB(3)

CATA JCHAR/5,24,24/

DO 151 1=1,14

151 LIST(I)=ITIT(I)

LIST(15)=4H

ISW=0

REWIND 17

1 READ(17,END=999) IE,IVY,Al,SUM,XLCW,XUPP ,XYZ

998 IF(XYZ.EQ.O.) GO TO 1

1 = 1

99 X(I)=XYZ

A(I)=SUM

Bd)=XLOW

C(I)=XUPP

2 READ(17,END=10 ) IX,IZY,Al,SLM,XLOW,XUPP,XYZ

IF( IX.NE.IE) GO TC 3

IF(IZY.Nt.IVY) GO TO 3

IF(XYZ.£Q.O.) GO TC 2

IF(SUM.EQ.O.) GO TC 2

1 = 1 + 1

GO TO 99

3 IFd.LT.3) GO TO 988

CALL STATKX,A,SL,CL,ScNS,F,SE, I)

98 PRINT 5

5 FGRMAT(//)

IJ=I-2

PRINT 6,SL,CL,SLNS,F,IJ,SE

6 FORMAT(//,'0' ,T05 ,•SLOPE=«,F10.5 ,• +-• ,F10.5,5X, 'SENS=•,E16.:

*5X,'F =',F10.5,5X, 'LiF='I5,5X, •SE=•,F10.5//)
PRINT 8

DO 7 J=1,I

D=X(J)

0=A(J)

t(J)=SENS*D**SL

PRINT 9,D,0,B(J) ,C(J),E(J)
9 FCRMATCO' ,F9. 0 ,T15 ,El 6. 8 ,T40 ,Elo. 8 ,T60, El 6. 8, T80, £16. 8 )
8 FORMATCO' ,2X ,' DCSE', T.l 8 ,'OBSERVED',T42 ,'LOWER LIMIT", T62,
*'UPPER LIMIT' ,T84, 'EXPECTED')

7 CONTINUE

CALL LLPLOT(-I,-3,X,JCHAR,.07,A,B,C)

CALL GRCORD(XU) ,fc(l) ,XG,YG)

CALL GRCORD(X(I),E(I),XF,YF)

CALL PL0T(XG,YG,4)

CALL PL0T(xF,YF,2)

DC 14 MP=1,I

CALL GRCORD(X(MP),B(MP),XG,YG)

CALL GRCORD(X(MP) ,C(MP),XF,YF)

CALL PL0T(XG,YG,4)

CALL PL0T(XF,YF,2)

14 CONTINUE

CALL SYMBOL(5.5,.1,.14,4HDCSE,C.O,4)

CALL SYMB0L(0.0,4.5,.14,16HFCRWARD MUTATION,90.0,16)
CALL SYMBOL(0.0,10.0,.14,NOW,90.0,8)
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DO 11 M=l,15

11 TITLE(M)=LIST(M)

TITLEU6)=4HEXP

ENC0D£U0,12,TITLE-(17) )IE
ENC0DE(10,13,TITLE(18)) IVY

12 FCRMATU4)

TITLEU9)=4H

CALL SYMB0LU.5,1C.6,.14,TITLE<1),0.0,76)
13 FORMATC-' ,13)

ENC0DE(15,15,LAMB(1)) SL

15 F0RMAT('SL0PE=',F6.2)

CALL SYMB0L(8.5,.1,.14,LAM8U),0.0,12)
CALL PLOT(13.0,.0,-3)

988 IFUSW.EQ.l) GO TC 999

IE=IX

IVY=IZY

GO TO 998

IC ISW=1

IFU.LT.3) GO TO 959

GO TO 3

999 RETURN

END



SUBROUTINE STAT1(X,A,Bl,F7,F8,F,F6 ,I)
C*****ST£T1 DOES LOG-LOG REGRESICN

DIMENSION X(1),A(1),Z(50),Q(50),T(30)

DATA T/12.706,4.3C3,3. 182,2.776,2.571,2.447,2.365,2.306, 2.262,
*2.228,2.201,2.179, 2.160,2.145,2.131,2.120,2.110,2.101,2.093,2.086,

*2.0 80,2.074,2.069,2.064,2.C6C,2.056,2.052,2.048,2.045,2.042/
S1 = 0.

S2=0.

S3= 0.

S4=0.

55 = 0.

56 = 0.

DC 1 J=1,I

X1=AL0G(X(J))

Y1=AL0G(A(J))

S1=S1+X1

S2=S2+Y1

S3=S3+X1*X1

S4=S4+Y1*Y1

1 S5=S5+X1*Y1

CT = I

F1=S1/CT

F2=S2/CT

F3=S3-S1*F1

F4=S4-S2*F2

F5=S5-S2*F1

E1=F4-(F5*F5)/F3

F6=SQRT(E1/((CT-2.)*F3))

B1=F5/F3

F7=T(I-2)*F6

F8=F2-B1*F1

F8=EXP(F8)

F=(F5*F5)*(CT-2.)/(F3*El)

RETURN

END



88

77

55

66

1

99

UTINE SURV( NOUT,ID,ITIT)

N/BULK/Q,B

ALENCE(QU,13),LAMB(1,1) )

SIGN B(5OO,27),LAMB(50O,15)

SION Q(500,27),ITITU4)»NOW(2)

SION LISTU5)

IDAY(NOW)

88,ITIT,NOW

TCI' ,14A4,T5C,2A4//)

77

TCO SURVIVORS PER VOLUME INOCULATED')

55

TCOEXP DES TRT DOSE',T25,•OBSERVED' ,T41,'LOWER LIMIT',

•UPPER LIMIT')

D 17

1=1,NOUT

I,5)*G(I,6).EQ.O.) GO TC 1
rT+]

SUBRO

COMMO

EQUIV

DIMEN

DIMEN

DIMEN

CALL

PRINT

FCRMA

PRINT

FORMA

PRINT

FORMA

* T57,

REWIN

ICT = 0

DO 1

IF(Q(

ICT = I

R = Q(I

FM = R*

XL=FM

XU= FM

IE = G<

WRITE

DO 2

LIST(

L1 = Q(

L2 = 0(

PRINT

FORMA

CONTI

END F

IF( IC

CALL

RETUR

END

CT+1

,8)/(QU,3)*C(I,6) )

0(1,7)

l-R*1.96*S0RT(C( I»7) )
+R*1.96*SQRT<GU,7) )

I»l)
(17) IE,ID,

JB=1,15

JB)=LAMBU, JE)

Itl)

It2)

FM,XL,XU,Q(I,9)

It2)

66,L1,ID,L2,CU,9),F^,XL,XU,LIST

TCO' ,I3,I3,I4,F7.C,3X,3E16.8,3X,15A4)

NUENUE

ILE 17

T.LT.3) GO TC 99

RcGS(NOW,ITIT)

N

00
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SUBROUTINE REGS (t*CW,ITIT)

c***« PLOTS SEMILOG PLOT FOR SURVIVORS PER VOLUME INOCULATED

INTEGER TITLE

DIMENSION CP(16)

DIMENSION ITIT(14)

DIMENSION E(50),JCHAR(3),TITLE(19)

DIMENSION NOW(2),LIST(15),A(50),B(50),C(50),X(50 )

DIMENSION LAMB(3)

CATA JCHAR/5,24,24/

DC 151 1=1,14

151 LIST(I) = ITIT< I )

LIST(15)=4H

ISW=0

REWIND 17

1 READ(17,END=999) IE,IVY, SLM,XLOW,XUPP,XYZ

998 CCNTINUE

1= 1

99 X(I)=XYZ

A(I)=SUM

B(I)=XLCW

C(I)=XUPP

2 READ(17,tND=10 ) IX.IZY, SLM,XLOW,XUPP,XYZ

IF(IX.NE.IE) GO TC 3

IF(IZY.NE.IVY) GC TO 3

IF(SUM.tQ.O.) GO TO 2

1= 1+ 1

GC TO 99

3 IFCI.LT.3) GO TO 988

CALL STAT2(X,A,SL,CL,SENS,F,SE,I)

9 8 PRINT 5

5 FORMAT(//)

IJ=I-2

PRINT 6,SL,CL,SENS,F,IJ,SE

6 FORMAT(//,'0',T05 ,•SLOPE=•,E16.8,• +-•,E16.8,5X,'INTERCEPT '

*E16.8,

*5X,'F=',F1C.5,5X, 'CF='I5,5X,«SE=',E16.6//)
PRINT 8

DO 7 J=1,I

D=X(J)

G=A(J)

XYZ=ALOG(SENS)+SL*C

E(J)=EXP(XYZ)

PRINT 9,D,0,B(J),C(J),E(J)

9 FORMATCO' ,F9.0, T 15,E16. 8 ,T40 ,E16.8, T60, E16.8, T80, E16. 8 )
8 FORMATCO' ,2X ,• DCSE',T18 ,'OBSERVED ' ,T42, •LOWER LIMIT', T62,.

*'UPPER LIMIT',T84, 'EXPECTED')

7 CCNTINUE

CALL SLPLOT(-I,-3,X,JCHAR,.0 7,A,B,C)

CO 14 MP=1,I

CALL GRCORD(X(MP) ,B(MP),XG,YG)
CALL GRCORD(X(MP) ,C(MP),XF,YF)

CALL PL0T(XG,YG,4)

CALL PL0T(XF,YF,2)

14 CCNTINUE

CALL SYMB0L(5.5,.1,.14,4HDCSE,0.0,4)
CALL SYMB0L(0.0,4.5,.14,31HSURVIV0RS PER VOLUME INOCULATED,90.,31)
CALL SYMBOL(0.0,10.0,.14,NOW,90.0,8)

DO 11 M=l,15

11 TITLE(,M) =LIST(M)
TITLE(16)=4HEXP
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ENCGDE(10,12,TITLE(17))IE
£NC0DE<10,13,TITLE(18)) IVY

12 F0RMATU4)

TITLEU9)=4+H

CALL SYMB0LU.5,10.6,.14,TITLE(1),0.0,76)
13 FORMATC-' ,13)

cNC0Dt(15,15,LAMB(l)) SL

15 FCRMATCK=',F10.6)

CALL SYMB0L(8.5,. 1,.14,LAMB(1),0.0,12)
CALL PL0T(13.0,.0,-3)

588 IFUSW.EQ.l) GO TC 999

IE=IX

IVY=IZY

GC TO 998

10 ISW=1

IFU.LT.3) GO TO 559

GO TO 3

999 RETURN

END



SUBROUTINE FSUR( NOUT,ID,IT IT)
CCMMON/BULK/Q,B

EQUIVALENCES(1,13),LAMB (1,1) )
DIMENSION B(500,27),LAMB(500,15)
DIMENSION Q(500,27),ITITU4) ,N0W(2)
DIMENSION LISTU5)

CALL IDAY(NOW)

PRINT 88,ITIT,NOW

88 F0RMATC1' ,14A4 ,T50 ,2A4//)

PRINT 77

77 FCRMATCO* ,'SURVIVAL FRACTICN'//)
PRINT 55

55 FORMATCOEXP DES TRT DCSE« ,T25,'OBSERVED1 ,T41,'LOWER LIMIT'
* T57,'UPPER LIMIT")
REWIND 17

ICT=0

DO 1 1=1,NOUT
IF(QU,5)*Q(I,6> .ECO.) GO TO 1
ICT=ICT+1

FM =Q( I,10)*Q( It7)*G(I,11)/<G( I,12)*Q(I ,6) )
CALL CCNF(QU,10),G(I,12) ,C(I ,11),Q( 11 7) ,Q( 1,6 ),XL ,XU)

IE =GU,1)
WRITEU7) It,ID, FM,XL,XU,Q(I,9)
DO 2 JB=1,15

2 LIST( JB) = LAMBU, JE)

L1=Q(1,1)

L2 =QU,2)
PRINT 66,L1,ID,L2,G(I,9),FM,XL,XU,LI ST

66 FORMATCO' ,13,13, I4,F7.C ,3X ,3E16.8 ,3X ,15A4 )

1 CONTINUE

END FILE 17

IF( ICT.LT.3) GO TC 95

CALL REGX(NOW,ITIT)

99 RETURN

END
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SUBROUTINE REGX (NCW,ITIT)

C**** PLOTS SEMILOG PLOT FOR SURVIVAL

INTEGER TITLE

DIMENSION QP(16)

DIMENSION ITIT(14)

DIMENSION E(50),JCHAR(3),TITLE(19)

DIMENSION NOW(2) ,LIST(15),A(50),B(50),C(50),X(50)
DIMENSION LAMB(3)

CATA JCHAR/5,24,24/

DO 151 1=1,14

151 LIST(I)=ITIT(I)

LIST(15)=4H

ISW = 0

REWIND 17

1 READ(17,END=999) It,IVY,

998 CONTINUE

1 = 1

99 X(I)=XYZ

A( I) = SUM

B(I)=XLOW

C(I)=XUPP

2 READ(17,END=10 ) IX,IZY,

IF(IX.NE.IE) GO TC 3

IF( IZY.NE.IVY) GO TO 3

IF(SUM.EQ.C) GO TC 2

1 = 1 + 1

GO TO 99

3 IFd.LT.3) GO TO 988

CALL STAT2(X,A,SL,CL,SENS,F,SE,I)

98 PRINT 5

5 FORMAT*//)

IJ=I-2

PRINT 6,SL,CL,SENS,F,IJ,SE
6 FORMAT<//,'0',T05,'SLOPE=',E16.8,' +-•,E16.8,5X,•INTERCEPT

*E16.8,

*5X, 'F=',F10.5,5X, ,CF ='I5,5X,'SE=',E16.6//)

PRINT 8

DO 7 J=1,I

D=X(J)

0=A(J)

XYZ=ALOG(SENS)+SL*C

E(J)=EXP(XYZ)

PRINT 9,D,0,B(J) ,C(J),E<J)

9 FORMATCO' ,F9 .0 ,T 15 ,E16. 8 ,T4C ,E 16. 8 ,T60, E16. 8, T80 ,El 6. 8 )
8 FORMATCO' ,2X, ' CCSE ',T 18 ,'OBSERVED', T42 ,'LOWE R LIMIT', T62,
*'UPPER LIMIT',T84,'EXPECTED' )

7 CCNTINUE

CALL SLPLOT(-I,-3,X,JCHAR,.0 7,A,B,C)

CO 14 MP=1,I

CALL GRCORD(X(MP) ,E(MP),XG,YG )

CALL GRCORD(XIMP) ,C(MP),XF,YF)

CALL PLGT(XG,YG,4)

CALL PL0T(XF,YF,2)

14 CCNTINUE

CALL SYMB0L(5.5,.1,.14,4HD0SE,0.0,4)

CALL SYMBOL(0.0,4.5,.14,9HSURVIVAL ,90.0,9)
CALL SYMBOL(0.0, ICO,. 14, NOW, 90. 0,8)

DO 11 M=l,15

11 TITLE(M)=LIST(M)

TITLE(16)=4HEXP

FRACTICN DOSt EFFECT CURVE

SlM,XLOW,XUPP,XYZ

SLM,XLOW,XUPP,XYZ
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ENCODE(10,12,TITLE(17))IE

ENC0DE(10,13,TITLE(18)) IVY
12 FCRMATU4)

TITLEU9) = 4H

CALL SYMB0L(1.5,1C6,.14,TITLE(1),0.0,76)
13 FCRMATC-' ,13)

ENC0DEU5,15,LAMB(1) ) SL

15 FORMAT('K=',F1G.6)

CALL SYMBOL<8.5,.1,.14,LAMB(1),0.0,12)
CALL PLOT(13.0,.0t-3)

588 IFUSW.EQ.l) GO TC 999

IE = IX

IVY=IZY

GO TO 998

10 ISW=1

IFU.LT.3) GO TO 559

GC TO 3

555 RETURN

END



SUB

C**** CCM

DIM

CAT

*2.2

*2.0

51 =

52 =

53 =

54 =

55 =

56 =

CO

Xl =

Yl =

51 =

52 =

53 =

54=

55=

CT =

Fl =

F2 =

F3 =

F4 =

F5 =

£1 =

F6 =

Bl =

J=I

IF(

F7 =

F8 =

F8 =

F = (

RET

END

ROUTIN

PUTES

ENSICN

A T/12

£ STAT2(X,A,B1,F7,F8,F,F6,I)

REGRESICI\ OF LOG SURVIVAL FRACTION CN DCSE

X(1),A(1) ,Z(50),Q(50),T(30)

.706,4.303,3.18 2,2.776,2.571,2.44 7,2. 36 5,2.306,2.262,

01,2.179,2.160,2.145,2.131,2.120,2.110,2.101,2.093,2.086,

74,2.069,2.064,2.C6C,2.056,2.052,2.048,2.045,2.042/

28

80

2.2

2.0

1

0.

0.

0.

0.

c.

1 J=l,

X( J)

ALCG(A

Sl+Xl

S2 + Y1

S3+X1*

S4+Y1*

S5+X1*

I

Sl/CT

S2/CT

S3-S1*

S4-S2*

S5-S2*

F4-(F5

SQRT(£

F5/F3

I

(J) )

XI

Yl

Yl

Fl

F2

Fl

*F5)/F3

1/(<CT-2.)*F3>)

I.GT.32) J =

T(J-2)*F6

F2-B1*F1

EXP(F8)

F5*F5)*(CT-2. )/(F3*El)

URN

=32

-P-

-P-
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77

55

66

1

99

45

SUBRO

CCMMO

EQUIV

DIMEN

DIMEN

DIMEN

CALL

PRINT

FORMA

PRINT

FCRMA

PRINT

FORMA

* T57,

REWIN

ICT = 0

IF(Q(

IF(NS

Z = (Q(

CALL

GO TO

Z=(Q(

R = 0(1

ZL = Z-

ZU = Z +

CONTI

DO 1

IF(Q(

ICT=I

IF(NS

RS=(Q

CALL

GC TO

RS = (Q

R = Q(I

A = R*Q

TL = A-

TU = A+

CCNTI

XL = TL

XU = TU

IE = C(

IFC I.

XL=1.

RS = 1.

XU=1.

CONTI

WRITE

DC 2

LIST(

L1 = Q(

L2 = Q(

PRINT

FORMA

CCNTI

END F

IF( IC

CALL

RETUR

END

UTINE RSUR( NOUT,ID,ITIT,NS,NCI

N/BULK/Q,B

ALfcNCE( 0(1,1.2 ),LAr>B(l,l ) )

SICN B(500,27),LAMB(500,15)

SION Q(500,27),ITIT(14),NCW(2),NS(50)
SICN LIST(15)

IDAY(NOW)

88,ITIT,NOW

T('1",14A4,T9C,2A4//)

77

T('0','RELATIVE SURVIVAL'//)

55

TCOEXP DES TRT DOSE •,T25, •OBSERVED' ,T41 ,' LOWER LIMIT',
•UPPER LIMIT')

D 17

1,9)

(NQ)

1,10

CCNF

4

1,8)

,6)/

R*l.

R*l.

NUE

1 = 1,

1,5)

CT+1

(NQ)

(1,1

CCNF

6

(1,8

,8)/

(1,7

R*l.

R*l.

NUE

/ZU

/ZL

1,1)

NE.l

.NE.O.) GC TO 99

•EQ.G) GC TO 3

)*Q(1,7)*C(1,11))/(C(1,6)*0(1,12))

(Q(1,10),C(1,12),Q(1,11),Q(1,7),Q(1,6),ZL,ZU)

*Q(1,7))/(C(l,2)*C(l,6))
(Q(1,3)*C(1,6))

96*S0RT(C(1,7))

96*SQRT(C(1,7))

NOUT

.EQ.O.) GC TO 1

.EQ.O) GC TO 5

0)*Q(I,7)*Q(I,11))/(Q(I,6)*0(I,12)*Z)

(Q(1,10) ,C(1,12),Q<1,11),Q(1,7),Q(1,6),TL,TU)

)*Q(1,7) )/(Q(I,3)*Q(I,6)*Z)

(Q(I,3)*C(I,6))

)

96*SGRT(C(I,7))

96*SQRT(C(I,7))

) GO TO 7

It,IC,

,15

LAMB(I,JE)

NUE

(17)

JB=1

JB) =

1,1)

1,2)

66,

TCO

NUE

ILE

T.LT

REGQ

N

RS,XL,XU,Q(I,9)

L1,ID,L2,C(I,9),RS,XL,XU,LIST

• ,I3,I3,I4,F7.0,3X,3E16.8,3X,15A4)

17

.3) GO TC 99

(NOW,ITIT)
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SUBROUTINE REGQ (NCW,ITIT)

C**** PLOTS SEMILOG PLOT FOR RELATIVE SURVIVAL DOSE EFFtCT CURVE

INTEGER TITLE

DIMENSION ITIT(14)

DIMENSION QP(16)

DIMENSION E(50),JCHAR(3),TITLE(19)
DIMENSION NOW(2),LIST(15),A(50),B(50),C(50),X(50)
DIMENSION LAMB(3)

CATA JCHAR/5,24,24/

DO 151 1=1,14

151 LIST( I)=ITIT( I)

LIST(15)=4H

ISW= 0

REWIND 17

1 READ(17,END=999) IE,IVY, SLM,XLOW,XUPP,XYZ

998 CONTINUE

1 = 1

99 X(I )=XYZ

Ad )=SUM

B(I)=XLOW

C(I)=XUPP

2 READ(17,END = 10 ) IX,IZY, SL t> ,XLOW, XUPP,XYZ
IF(IX.NE.IE) GO TC 3

IF(IZY.NE.IVY) GC TC 3

IF(SUM.EQ.O.) GO TO 2

1 = 1 + 1

GO TO 99

3 IF(I.LT.3) GO TO 968

CALL STAT3(X,A,SL,CL,SENS,F,S£,I)
9 8 PRINT 5

5 FCRMAT(//)

IJ=I-2

PRINT 6,SL,CL,SENS,F,IJ,SE

6 FORMAT(//,,0',TC5,'SL0PE=',E16.8,' +-',E16.8,5X,'INTERCEPT'F11.5,

*5X,'.F = ',F10.5,5X, «DF = ' 15, 5X, 'SE= •, E16. 8//)

PRINT 8

CC 7 J=1,I

D=X(J)

0=A(J)

IF(D.tO.O.) GO TC 61

E(J)=tXP(SL*D)

GC TO 62

ol E(J)=1.

62 CCNTINUE

PRINT 9,D,0,6(J),C(J),E<J)
9 FCRMAT('0',F9.0,T15,E16.8,T4C,E16.8,T60,E16.8,T8C,E16.8)

6 FCRMATCO',2X,' DCSE', T18 ,'OBSERVED• ,T42 ,'LOWER LIMIT', T62,

*'UPPER LIMIT',T84,'EXPECTtC')

7 CCNTINUE

CALL SLPLOT(-I,-3,X,JCHAR,.07,A,B,C)

CC 14 MP=1,I

CALL GRCORD(X(MP) ,B(MP),XG,YG)

CALL GRCORD(X(MP) ,C(MP),XF,YF)

CALL PL0T(XG,YG,4)

CALL PL0T(XF,YF,2)

14 CCNTINUE

CALL SYMB0L(5.5,.1,.14,4HDCSE,0.0,4)

CALL SYM30L(0.0,4.5,.14,17HRELATIVE SURVIVAL,90.C,17)
CALL SYMBOL (0.0, ICO,. 14, NOW, 90. 0,8)

DO 11 M=l,15
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11 TITLE(M)=LIST(M)

TITLEU6)=4HEXP

ENC0DE(10,12,TITLE<17))IE
ENC0CE(10,13,TITLE(18)) IVY

12 F0RMATU4)

TITLEU9)=4H

CALL SYMB0LU.5,1C.6,.14,TITLEU),0.0,76)
13 FORMATC-' ,13)

ENCODEU5,15,LAMB(l) ) SL
15 FCRMATCK=',F10.6)

CALL SYMBOL(8.5,.1,.14,LAMB(1),0.0,12)
CALL PL0TU3.0,.C,-3)

588 IFUSW.EQ.l) GO TC 999

IE = IX

IVY=IZY

GO TO 998

10 ISW=1

IFU.LT.3) GO TO 559

GO TO 3

599 RETURN

END



SUBROUTINE STAT3(>,A,B1,F7,F8,F,F6,I)

C**** COMPUTES REGRESION OF LOG RELATIVE SURVIVAL ON DCSE

DIMENSION X(1),AU),Z(5C) ,G(50),T(30)

CATA 1/12.706,4.303,3.182,2.776,2.571,2.447,2.365,2.306,2.262,
*2.228,2.201,2.179,2.160,2.145,2.131,2.120,2.110,2.101,2.093,2.086,
*2.060,2.074,2.069,2.064,2.C60,2.056,2.052,2.048,2.045,2.042/
51 = 0.

52 = 0.

S3=0.

54 = 0.

55 = 0.

56 = C.

DC 1 J=2,I

X1=X(J)

Y1=AL0G(A(J))

S1=S1+X1

S2=S2+Y1

S3=S3+X1*X1

S4=S4+Y1*Y1

1 S5=S5+X1*Y1

CT=I-1

F1=S1/CT

F2=S2/CT

F3 = S3

F4 = S4

F5 = S5

E1=F4-(F5*F5)/F3

F6=SQRT(E1/((CT-1.)*F3))

B1=F5/F3

J = I

IFU.GT.31) J = 31

F7=T(J-1)*F6

F8=1.0

F=(F5*F5)*(CT-1. )/<F3*El)

RETURN

END

•P-
00
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SUBROUTINE SORT(L)

CCMMON/BULK/b,Z

DIMENSION Z(500,27),Q(1,27),B(500,27)

K = l

88 A=Z(K,9)

DC 1 I=K,L

C =ZU,9)

IF(C.GE.A) GO TO 1

DC 2 M=l,27

2 G(1,M)=ZU,M)

DO 3 M=l,27

3 Z(I,M)=Z(K,M)

DO 4 M=l,27

4 Z(K,M)=QU,M)

A=C

1 CCNTINUE

K = K+1

IF(K.LT.L) GO TO £8

RETURN

END
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SUBROUTINE BICONF(TN,TM,P1 ,P2 )

C*****COMPUTES BINOMIAL CONFIDENCE LIMITS XN=OBSERVED NUMBER OUT OF TM
C***** pi=LOWER LIMIT, P2= UPPER LIMIT 95 PER CENT

CATA E/.0001/

Q=TM+1.

P1=TN/TM

P5 = P1

IF(Pl.LT.l.) GG TC 50

Pl=.99

50 IFdN.tQ.O.) GO TC 260

P3=0.

CT = 1.

90 X=TM*AL0G(1.-P1)

Z=AL0G(P1)-ALOG(l.-Pl)

S=EXP(X)

Y = l.

110 IF(Y.GE.TN) GO TO 170

X= X+Z+ALOG(Q-Y)-ALOG(Y)

S=S+EXP(X)

Y=Y+1.

GO TO 110

17C IF(ABS(S-.975).LT.E) GO TO 260

IF(CT.GT.20.) GO TO 260

IF(S-.975.LT.O.) GG TO 240

P3 = P1

Pl=(P3+P5)/2.

CT=CT+1.

GO TO 90

24C P5=P1

Pl=(P3+P5)/2.

CT=CT+1.

GO TO 90

260 P2=TN/TM

P5 = P2

IF(P2.GT.O.) GO TC 280

P2=.01

280 IF(TN.tO.TM) GO TC 440

03 = 1.

CT = 1.

290 X=TM*AL0G(P2)

S=EXP(X)

Z=AL0G(1.-P2)-AL0G(P2)

Y = l.

310 IF(Y.GE.TM-TN) GC TO 365

X= X+Z+ALOG(Q-Y)-ALOG(Y)

S=S+EXP(X)

Y=Y+1.

GO TO 310

365 IF(ABS(S-.975).LT.E) GO TO 440

IF(CT.GT.20.) GO TG 440

IF(S-.975.GT.O.) GC TO 420

P5=P2

P2=(P5+P3)/2.

CT=CT+1.

GC TO 290

420 P3=P2

?2=(P5+P3)/2.

CT=CT+1.

GO TO 290

440 RETURN

END
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/*

//LINK.SYSIN DD *

HEX DECK FOR tZPLOT GOES HERE

/*

//GO.FTlOFJOl 00 UNIT=SYSOA,SPACc=(TRK,(50))

//GO.FT11F001 DD UN IT= S YSD 4 ,SP ACE= (TRK ,(50 ) )

//G0.FT1.3F001 DD UN IT = S YSD A , SP ACE = ( TRK ,(50) )

//G0.FT1-+FG01 DD <JNIT = S YSu A, SP ACE= (TRK ,( 50) )

//G0.FT17FJC1 DD UN IT = SYS! A ,SPACE =(TKK,(5u))

//GO.SORTLIB DD DSNAME = SYS I.SORTLIB,DISP=(OLD,KEEP)

//GO.SYSOUT DD SYSUUT=A

//GO.SuRTWKOl JD UNIf =23 11,SPACE =(TRK,(100))

//GU.SURTWKU2 DO UNIT=2311,SPACt=(TFK,(100))

//GO.SORTWKUJ 00 UNIT = ^311 , SPA.CL = ( TKK, ( 103) )

//GJ.FT30F0 01 Dd UN IT= 2 3 14 ,Ut 4 =(Rl:CF M =F P ,I.Rt CL= dO ,BLK SIZ6 = i52'J) ,

// SPaCc=(TRK,(3uu,30))

//GO. SJRdN DD VOLUMc = RLF = *.FT30F0Gl,DSNAMt =*.FT30FuJl,

// OISP=(GlO,P4SS>

//GO.SORTUUT LO VOLUMc=RLF=*.FT30F001,DSNAML=*.FT3UFJ01»

// DISP = (OLl),dASS)

//GO.PLUTTAPc UD UN IT=TaPi7,VQL=ScR =25,LABtL =(,NL),JlSP=ULO

//GU.FT3JF001 0L> *



cND

/*

//

INStKT D4TA Hi^Kt
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LISTING OF JUG HARVESTING DATA

EXPERIMENT JUG VOL--INOC VC L-CT E/ CKGRGUND JUG-VOL M UTANT

12 54 0 2 10.00 60. 7064. 9250. 0.0

12 54 0 3 10.00 60. 6192. 9400. 0.0

12 54 0 4 10.00 60. 6418. 9300. 1.

12 54 0 5 10.00 60. 6162. 9500. 1.

12 54 0 6 10.00 60. 8064. 8950. 0.0

12 54 0 7 10.00 60. 6123. 9450. 0.0

12 54 0 8 10.00 60. 6849. 9100. 0.0

*** t****** 7U.00 420. 46892. 64950. 2.

12 54 9 13.00 60. 7705. 9225. 15.

12 54 IC 13.00 6C. 7503. 9150. 8.

12 54 11 13.00 60. 7854. 9350. 6.

12 54 12 13.00 60. 6814. 9400. 7.

12 54 13 13.00 60. 7621. 9350. 9.

12 54 15 13.00 60. 7147. 9275. 0.0

12 54 16 13.00 60. 7C62. 9480. 6.

********** 91.00 420. 51706. 65230. 51.

12 54 2 17 17.00 60. 8787. 9225. 25.

12 54 2 18 17.00 60. 9671. 9450. 19.

12 54 2 20 17.00 60. 7155. 9500. 16.

12 54 2 22 17.00 60. 8223. 9250. 26.

12 54 2 24 17.00 50. 2993. 9300. 11.

********** 85.00 290. 36829. 46725. 97.

12 54 3 26 19.00 60. 8244. 9225. 43.

12 54 3 28 19.00 60. 8928. 9275. 32.

12 54 3 29 19.00 60. 8789. 9350. 36.

12 54 3 30 19.00 60. 8814. 9300. 32.

********** 76.00 240. 34775. 37150. 143.

12 54 4 32 33.00 60. 9327. 9275. 52.

12 54 4 33 33.00 60. 12068. 9125. 82.

DATE 01-29-69

SURVIVORS MUT.-FREQ. ISOLATE

1089033. 0.0 0 0

97C080. 0.0 0 0

994790. 0.100524E-05 10 10

978816. 0.102164E-05 11 11

1202880. 0.0 0 0

964372. 0.0 0 0

1038765. 0.0 0 0

7251512. 0.275804E-06

1184643. 0.126620E-04 1100 1114

1144207. 0.699174E-05 1115 1122

1223914. 0.490230E-05 112 3 1128

1067526. 0.655722E-05 1129 1135

1187605. 0.757828E-05 1136 1144

1104806. 0.0 0 0

1115796. 0.537733E-05 1145 1150

8030434. 0.635084 E-05

1351001. 0. 185048 E-04 2100 2124

1523182. 0.124739E-04 2125 2143

1132874. 0.141234t-04 2144 2159

1267712. 0.205094E-04 2160 2165

556698. 0.197594E-04 2186 2196

5933913. 0.163467E-04

1267514. 0.339247E-04 3100 3142

1380120. 0.231864E-04 3143 3174

1369618. 0.262847E-04 3175 3210

1366169. 0.234232E-04 3211 3242

5382880. 0.265657E-04

1441798. 0.360661E-04 4100 4151

1835341. 0.446783E-04 4152 4233

95 PC CONFIDENCE

0.489553E-07 0.922015E-06

Lyi

0.469090E-05 0.831337E-05

0.132678E-04 0.197054E-04

0.223598E-04 0.310967E-04



LISTING OF JUG HARVESTING DATA DATE 01- 29-69

tXPERIMENT JUG VOL-INQC VOL-CT BACKGROUND JUG-VOL MUTANTS TOTAL SURVIVORS MUT.-FREQ. ISOLATES

12 54 4 34 33.00 60. 11652. 9325. 76. 1810914. 0.4196 78E-04 4234 4309

12 54 4 35 33.00 60. 10168. 9275. 75. 1574894. 0.476222E-04 4310 4384

********** 132.00 240. 43235. 37000. 285. 6665395. 0.427582E-04

12 54 10 3t 9.00 60. 6670. 9325. 2. 1036629. 0.192933E-05 20 21

12 54 10 37 9.00 60. 6762. 9300. 1. 1048110. 0.954098E-06 22 22

12 54 10 38 9.00 60. 6643. 9175. 1. 1015825. 0.984421E-06 23 23

12 54 10 39 9.00 60. 7546. 9235. 1. 1161762. 0.860761E-06 24 24

12 54 10 40 9.00 60. 4897. 9125. 0.0 744752. 0.0 0 0

******* *** 45.00 300. 32520. 46160. 5. 5003743. 0.999252E-06

12 54 11 42 14.00 60. 6C7e. 9175. 9. 929122. 0.968657E-05 1500 1508

12 54 11 43 14.00 60. 6144. 9200. 13. 942080. 0.137993E-04 1509 1521

12 54 11 44 14.00 60. 5992. 9175. 20. 916276. 0.218275E-04 1522 1541

12 54 11 45 14.00 60. 6174. 9150. 11. 941535. 0.116831E-04 1542 1552

12 54 11 46 14.00 60. 6524. 9275. 16. 1008502. 0.158651E-04 1553 1568

12 54 11 47 14.00 60. 7191. 9050. 10. 1084642. 0.921963E-05 1569 1578

******* *** 84.00 3 60. 38101. 55025. 79. 5823631. 0.135654E-04

12 54 12 49 18.00 60. 7593. 9C00. 33. 1138949. 0.289741E-04 2 500 2532

12 54 12 50 18.00 60. 7528. 9225. 23. 1157429. 0.198716E-04 2533 2555

12 54 12 51 16.00 60. 7621. 9375. 22. 1190761. 0.184753E-04 2556 2577

12 54 12 52 la.00 60. 7925. 9375. 31 . 1238281. 0.250347E-04 2578 2608

12 54 12 53 16.00 60. 8297. 9225. 26. 1275663. 0.203816E-04 2609 2634

12 54 12 54 16.00 60. 5211. 9150. 15. 794677. 0.188756E-04 2635 2649

******* >** 108.00 360. 44175. 55350. 150. 6791906. 0. 220851E-04

12 54 13 55 20.00 60. 6934. 9375. 38. 1083437. 0.350736E-04 3500 3537

12 54 13 56 20.00 60. 6361. 9150. 34. 970052. 0.350497E-04 3538 3571

12 54 13 57 20.00 60. 6197. 9375. 44. 968261. 0.454413E-04 3572 3615

12 54 13 56 •iO.OO 60. 6639. 9275. 41 . 1057195. 0.387819E-04 3616 3656

12 54 13 59 20.00 60. 7466. 9325. 35. 1160340. 0.301636k-04 3657 3691

********** 100.00 300. 33797. 46500. 192. 5238534. 0.366515E-04

95 PC CONFIDENCE

0.377939E-04 0.477224E-04

0.393705E-06 0.223373E-05

0.107854E-04 0.167490E-04

0.185898E-04 0.258366E-04

0.314267E-04 0.418361E-04



EXP ERIMtNT JUG

12 54 14 63

**********

12 54 20 65

12 54 20 66

12 54 20 67

12 54 20 69

**********

12 54 30 71

12 54 30 72

12 54 30 73

12 54 30 74

12 54 30 75

**********

12 54 31 77

12 54 31 78

12 54 31 79

12 54 31 80

12 54 31 81

12 54 31 82

**********

12 54 32 83

12 54 32 64

12 54 32 85

12 54 32 66

12 54 32 67

12 54 32 88

12 54 32 69

**********

12 54 33 90

LISTING OF JUG

JUG VOL-INOC VCL-CT EACKGROUND

31.00 60. 9962.

HARVESTING DATA

JUG-VOL MUTANTS TCTAL

9300. 82.

31.00 60. 9962. 93C0. 82.

6.00 60. 6810. 9200. 1.

6.00 60. 6722. 9200. 0.0

6.00 60. 7364. 9425. 0.0

6.00 60. 7422. 9075. 0.0

24.00 240. 28318. 36900. 1.

10.00 60. 6669. 9250. 1.

10.00 60. 6137. 9315. 1.

10.00 60. 7324. 9240. 5.

10.00 60. 7C60. 9150. 1.

10.00 60. 7604. 9425. 3.

50.00 300. 36794. 46380. 11.

11.00 60. 9479. 9325. 87.

11.00 60. 9052. 9250. 87.

11.CO 60. 10011. 9375. 72.

11.00 60. 108C9. 9345. 72.

11.00 60. 9151. 9160. 67.

11.00 60. 8965. 9200. 58.

66.00 360. 57467. 55655. 443.

11.00 60. 7237. 9175. 115.

11.00 60. 7629. 9425. 111.

11.00 60. 6C46. 9125. lib.

11.00 60. 7134. 9225. 106.

11.00 50. 67C2. 9325. 138.

11.00 60. 7962. 9200. 142.

11.00 60. 8414. 9150. 116.

77.00 410. 51124. 64625. 844.

13.00 60. 7776. 9290. 221.

DATE 01-29-69

SURVIVORS MUT.-FREQ. ISOLATES

1544109. 0. 531050E-04 4500 4581

1544109. 0.531050E-04

1044200. 0.957671E-06 1 1

1030707. 0.0 0 0

1156761. 0.0 0 0

1122577. 0.0 0 0

4353892. 0.229680E-06

1336470. 0.748240E-06 5010 5010

1263269. 0.791597E-06 5011 5011

1127896. 0.443303E-05 5012 5016

1076649. 0.928808E-06 5017 5017

1194461. 0.251159 E-05 5018 5020

5997551. 0.183408E-05

1473194. 0.590554E-04 5100 5186

1395516. 0.623425E-04 5187 5273

1564218. 0.460294E-04 0 0

1683501. 0.427680 E-04 0 0

1397052. 0.479581E-04 5274 5340

1374633. 0.421931E-04 5341 5398

8e84238. 0.498636E-04

11C6657. 0.103917E-03 0 0

1198388. 0.926244E-04 0 0

919496. 0.126156E-03 0 0

1096852. 0.966402E-04 6100 6205

1249922. 0.110407E-03 0 0

1220840. 0.116313E-03 6206 6347

1263134. 0.904036 E-04 6348 6463

8058264. 0.104737E-03

1203984. 0.183557E-03 7100 7254

95 PC CONFIDENCE

0.420631E-04 0.649695E-04

0.117137E-07 0.122258E-05

0.887529E-06 C.317630E-05

0.452202E-04 0.545070E-04

0.976710E-04 0.111803E-03



LISTING OF JUG HARVESTING DATA DATE 01-29-69

EXPERIMENT JUG VOL-INOC VOL-CT EACKGROUND JUG-VOL MUTANTS TOTAL SURVIVORS MUT.-FREQ. ISOLATES 95 PC CONFIDENCE

0.202663E-03 0 C

0.171756E-03 0 C

0.184517E-03 7255 74C7

0.162527E-03 0 0

0.181379E-03 0.17C680E-03 0.192079E-03

0.191747E-03 0 0

0.233373E-03 0 0

0.240071E-03 0 0

0.234835E-03 8100 8250

0.215824E-03 8251 84C6

0.241526E-03 0 0

0.286365E-03 0 0

O.234O36E-03 0.222930E-03 0.245142E-03

0.0

O.C

0.691133E-06

0.254430E-05

0.756379E-06

0.739001E-06 0.291166E-06 0.165196E-05

0.633825E-04 5500 5565

0.632958E-04 0 0

0.550890E-04 5566 5625

0.633101E-04 5626 5704

0.519076E-04 5705 5765

0.610208E-04 5766 5841

0.596862E-04 0.539505E-04 0.654218E-04

0.115619E-03 6500 6664

0.125464E-03 6665 6819

0.133578E-03 0 0

12 54 33 91 13.00 50. 6633. 9150. 246. 1213838.

12 54 33 92 13.00 60. 7660. 9200. 207. 1205200.

12 54 33 93 13.00 60. 8849. 9150. 249. 1349472.

12 54 33 94 13.00 CO. 7263. 92C0. 181. 1113660.

********** 65.00 290. 38381. 45990. 1104. 6086696.

12 54 34 S7 14.00 60. 69C1. 9250. 204. 1063904.

12 54 34 98 14.00 60. 6775. 9525. 251. 1075531.

12 54 34 99 14.00 60. 6041. 9350. 226. 941389.

12 54 34 100 14.00 60. 6285. 9350. 230. 979412.

12 54 34 101 14.00 60. 7251. 9240. 241. 1116653.

12 54 34 1C2 14.00 60. 7312. 9275. 273. 1130313.

12 54 34 103 14.00 60. 6417. 9175. 281. 981266.

********** 96.00 420. 46962. 65165. 1706. 7289480.

12 54 4C 104 10.00 60. 9246. 9250. 0.0 1425424.

12 54 4C 1C5 1C.00 60. 896o. 9300. 0.0 1392829.

12 54 4C 106 10.00 60. 9360. 9275. 1. 1446900.

12 54 40 117 10.00 6C. 7669. 9225. 3. 1179108.

12 54 40 1C8 10.00 60. 6464. 9350. 1. 1322089.

********** 50.00 300. 43 74 5. 46400. 5. 6765893.

12 54 41 109 10.00 60. 6769. 9230. 66. 1041298.

12 54 41 110 10.00 60. 7563. 9275. 74. 1169113.

12 54 41 111 10.00 60. 6952. 9400. 60. 1089146.

12 54 41 112 10.00 60. 6138. 9200. 79. 1247826.

12 54 41 113 10.00 60. 77C6. 9150. 61. 1175164.

12 54 41 114 1U.00 60. 8057. 9275. 76. 1245477.

********** 60.00 360. 45165. 55530. 416. 6969785.

12 54 42 115 12.00 60. 9282. 9225. 165. 1427107.

12 54 42 116 12.00 60. 8C79. 9175. 155. 1235413.

12 54 42 117 12.00 60. 8742. 9300. 181. 1355009.

0 0

0 0

5021 5021

5022 5024

5025 5025

On



LISTINC OF JUG HARVESTING DATA

EXPERIMENT JUG V0L--INOC VOL-CT EACKGRCUNC JUG-VOL MUTANTS TOTAL SURVIVORS

12 54 42 116 12.00 60. 8495. 9250. 180. 13C9645.

12 54 42 119 12.00 60. 8790. 9 600. 161. 1406400.

12 54 42 120 12.00 60. 8023. 9225. 150. 1233536.

12 54 42 121 12.00 60. 79C0. 9225. 149. 1214624.

********** 84.00 420. 59311. 65000. 1141. 9179082.

12 54 43 122 14.00 60. 7758. 9200. 178. 1189560.

12 54 43 123 14.00 60. 8399. 9240. 230. 1293445.

12 54 43 124 14.00 60. 8496. 9525. 249. 1346740.

12 54 43 125 14.00 60. 7564. 9025. 202. 1140760.

12 54 43 126 14.00 60. 7247. 9150. 200. 1105167.

12 54 43 127 14.00 60. 6832. 9250. 207. 1053266.

12 54 43 128 14.00 60. 7412. 9275. 208. 1145771.

********** 98.00 420. 53728. 64665. 1474. 8272192.

12 54 44 129 14.00 60. 5060. 9200. 220. 775867.

12 54 44 130 14.00 60. 4912. 9240. 170. 756448.

12 54 44 131 14.00 60. 6391. 9100. 222. 969302.

12 5 4 44 132 14.00 60. 5933. 9450. 194. 934447.

12 54 44 133 14.00 60. 5832. 9C75. 183. 882090.

12 54 44 135 14.00 oO. 6462. 9110. 242. 981147.

********** 84.00 360. 34590. 55175. 1231. 5301397.

12 54 50 136 7.00 60. 6337. 915C. 1. 966392.

12 54 50 137 7.00 60. 7667. 9150. 0.0 1172267.

12 54 50 13d 7.00 60. 6404. 9250. 2. 987283.

12 54 50 139 7.00 60. 6493. 9210. 0.0 996675.

12 54 50 140 7.00 60. 6076. 9375. 0.0 949375.

********** 35.00 300. 32997. 46135. 3. 5074388.

DATE 01-29-69

MUT.-FREQ. ISOLATES 95 PC CONFIDENCE

0.137442E-03

0.114477E-03

0.121602E-03

0.1226 72E-03

0.124304E-03

0.149635E-03

0.177820E-03

0. 184617E-03

0.177075E-03

0.180968 E-03

0.196532E-03

0.181537E-03

0.178187E-03

0.283554 E-03

0.224735E-03

0.229031E-03

0.207609E-03

0.207462E-03

0.2466 50 E-03

0.232203E-03

0.103478E-05

0.0

0.202576E-05

0.0

0.0

0.591204E-06

0 0

7500 76C1

0 0

7602 77C2

7703 7807

0 0

0 C

0 0

8500 86C3

0 0

8604 8711

8712 8825

0 0

5001 50C1

0 0

5002 50C3

0 0

0 0

0.1170926-03 0.131517E-03

0.169091E-03 0.187284E-03

0.219231E-03 0.245174E-03

0.161202E-06 0.159665E-05



SUSPENSIONS CCUNTtO, JUG hARVEST CATA

£:AP TRT a.u. CIL VOL CCUNT

54 0 13. 1.C00EC.0 150. 548.

54 1 13. l.COOtC.O 150. 558.

54 2 13. l.OOOEC.C 150. 522.

54 3 13. 1.OO0EC.0 150. 631.

54 4 13. 1 .OCOEC.O 150. 549.

54 10 13. l.OOOEC.C 150. 5 5 7.

54 11 13. 1.000EC.0 15C. 515.

54 12 13. l.OOOEO.O 175. 596.

54 13 13. l.OOOEO.O 150. 585.

54 14 13. 1.OCOEC.O 150. 582.

54 30 13. l.OOOEO.O 150. 423.

54 31 13. 1.0O0EC.0 150. 458.

54 32 13. 1.OCOEC.O 175. 557.

54 33 13. l.OOOEO.O 150. 445.

54 34 13. l.OOOEO.O 150. 458.

54 40 13. l.OOCEC.O 15C. 452.

54 41 13. 1.OCOEC.O 150. 432.

54 42 13. 1.000EC.0 150. 425.

54 43 13. l.OOCEC.O 150. 452.

54 44 13. 1.OCOEC.O 150. 452.

54 20 13. 1.OOOEC.O 150. 650.

54 50 13. 1.000 ECO 150. 601.

SUSPENSICN

0.91333312E 06

0.92999981E 06

0.86999987E 06

0.1C516660E 07

0.91499994E 06

0.92833325E 06

0.85833306E 06

0.8514285OE 06

0.97499987E 06

0.96999975E 06

0.70499987E 06

0.76333331E 06

0.79571412E 06

0.74166650E 06

0.76333331E 06

0.75333331E 06

0.71999975E 06

0.7C833325E 06

0.75333331E 06

0.75333331E 06

0.1C833330E 07

0.1C016665E 07

DATE 01-29-69

SURVIVAL FRACTION LIMITS

0.11342 0.1C456 C.12391

0.09489

0.08024

C.06735 0.06238

0.05519

0.11978

0.08077

0.07386

0.05373

0.05135 0.04727

0.08754 0.10357

0.07381 0.08788

0.07315

0.05087 0.06029

0.11044 0.13081

0.07426 0.08851

0.06830 0.08040

0.04963 0.05855

0.17014 0.15518

0.17634 0.16143

0.05616

0.18826

0.19426

0.12133 0.143560.13152

0.12626 0.11540

0.09744 0.08919

0.17963 0.16431

0.13934

0.10736

0.19806

0.14730 0.178300.16134

0.15427 0.14078 0.17059

0.12352

0.09240

0.11205 0.1C251

0.08378 0.07661

0.16746 0.15523 0.18172

0.14474 0.1338.3 0.15755

C/i

00



32P GtflNI XI SUSPENSION FLIGHT 01-29-69

FCRfcARC fUTATICN

cXP CES TRT COSE

54 1 0 0.0

54 1 1 23C0.

54 1 2 4C00.

54 1 3 6200.

54 1 4 9000.

Nl CBSEPVEC LOWER LIMIT UPPER LIMIT

2. 0.2758C450E-C6 0.48955307E-07 0.92201458E-06 FLIGHT BOX CONTROL SUSP

51. 0.6350E396E-C5 0.46909036E-05 0.83133727E-05 FLT SUSP

97. 0.163467C5E-C4 0.13267803E-04 0.197C5374E-04 FLT SUSP

143. 0.265657COE-04 0.22359774E-04 0.31096730E-04 FLT SUSP

285. C.42756154E-C4 0.37793914E-04 0.47722380E-04 FLT SUSP

SLCPE=

CCSE

2300.

400C.

620C.

9C0C.

1.38028 +- 0.41798

CBSEfiVED

0.63508396E-05

0.16346705E-04

0.26565700E-04

0.42758154E-04

SENS= 0.15552047E-09

LOWER LIMIT

0.46909036E-05

0.13267803E-04

0.22359774E-04

0.37793914E-04

F= 201.91002

UPPER LIMIT

0.83133727E-05

0.19705374E-04

0.31096730E-04

0.47722380E-04

DF = SE =

EXPECTED

0.67905494E-05

0.14575738E-04

0.26689508E-04

0.44641623E-04

0.09714



32P GEMINI XI SLSPENSICN FLIGHT 01-29-69

SURVIVAL FRACTICN

EXP DES TRT LOSE

54 i 0 0.0

54 1 1 2300.

54 1 2 4OC0.

54 1 3 6200.

54 1 4 9000.

OBSERVED LOWER LIMIT UPPER LIMT

0.11342293E CO 0.1C455775E 00 0.12390846t 00

0.94888628E-C1 0.875402CSE-01 0.10356694E CO

0.80242157E-C1 0.73812485E-01 0.87878585E-01

0.67347646E-01 C.62364706E-01 0.7315C694E-01

0.551861bfct-Cl 0.50872110E-01 0.60287960E-01

FLIGHT BOX CONTROL SUSP

FLT SUSP

FLT SUSP

FLT SUSP

FLT SUSP

SLGPE= -0.81102815E-04 +- 0.77800769E-05 INTERCEPT

CCSt OBSERVED

CO 0.113422936 CO

2300. 0.94888628E-01

400C. C.80242157E-01

6200. 0.67347646E-01

90C0. 0.5518O186E-01

LOWER LIMIT

0.10455775E 00

C.875402C9E-01

0.72812485E-01

0.62384706E-01

0.5C872110E-O1

0.11291492E 00

UPPER LIMIT

0.12390846E 00

0.10356694E 00

0.87678585E-01

0.73150694E-01

0.6028796CE-01

F=1100.26320

EXPECTED

0.11291492E 00

0.93700051E-01

0.81632197E-01

0.68292320E-01

0.54418776E-01

0F = SE = 0.24450273E-05

O



32P GEMINI XI SLSPENSICN FLIGHT 01-29-69

RELATIVE SURVIVAL

cXP DfcS TRT COSE

54 1 0 0.0

54 1 1 23C0.

54 1 2 4CC0.

54 1 3 6200.

54 1 4 9000.

OBSERVED LOWER LIMIT UPPER LIMIT

0.1C000000E 01 O.IOOOOOCOE 01 O.ICOOOOOCE 01

0.83659160E 00 0.70649093E 00 0.99052382E 00

0.7C746011E CO 0.59570169E 00 C.8404789CE 00

0.59377491E CO 0.50347412E 00 0.69961995E 00

0.48655242E OC 0.41056198t 00 0.5765996CE 00

FLIGHT BOX CONTROL SUSP

FLT SUSP

FLT SUSP

FLT SUSP

FLT SUSP

SLOPE= -0.61786763E-04 +- 0.4C518180E-05 INTERCEPT

COSE OBSERVED

0.0 O.ICOCOOOOE 01

23C0. 0.83659160E 00

4000. 0.70746011E 00

6200. 0.59377491E 00

9C00. 0.48655242E 00

LCWtR LIMIT

O.lOCOOCOOe 01

0.7C649C93E 00

0.5957C169E 00

0.50347412E 00

C.41056198E 00

1.00000 F=3139.97192 DF =

UPPER LIMIT

0.10CC0000E 01

0.99052382E 00

0.84047890E 00

0.69961995E 00

0.57659960E 00

EXPECTED

0.10000000E 01

0.82852018E 00

0.72097200E 00

0.60224539E 00

0.47897887E 00

SE = 0.14595889E-05



32P GEMIM XI SUSPENSION GROUND 01-29-69

FORWARC MUTATICN

6XP CtS TRT DOSE

54 2 10 0.0

54 2 11 2300.

54 2 12 4200.

54 2 13 5600.

54 2 14 82C0.

Nl OBSERVED LOWER LIMIT UPPER LIMIT

5. 0.99925182E-06 0.393705316-06 0.22337272E-05 GND BOX CONTROL SUSP

79. 0.13565419E-C4 0.107853676-04 C.167489926-04 GND SUSP

150. 0.22085107E-C4 0. 185897666-04 0.25836634E-04 GNO SUSP

192. 0.36651472E-04 C.31426724E-04 0.418361316-04 GND SUSP

82. 0.531C5C46E-C4 0.42063082E-04 0.64969499E-04 GND SUSP

SLCPE=

CGSE

230C.

4200.

5600.

820C.

1.C9830 *- C.50409

CBSERVtD

0.13565419E-04

0.220851076-04

0.36651472E-04

0.53105046E-04

SENS= 0.262878416-08

LOWER LIMIT

0.1C785367E-04

0.185897666-04

0.31426724E-04

0.42063C826-04

F= 87.89519

UPPER LIMIT

0.16748992E-04

0.25836634E-04

0.41836131E-04

0.64969499E-04

DF = SE =

EXPECTED

0.12940179E-04

0.25070869E-04

0.34386627E-04

0.52275325E-04

C.11715

HO



22P GEMINI XI SLSPENSICN GROUND 01-29-69

SURVIVAL FRACTICN

cXP CES TRT COSE OBSERVED LOWER LIMIT UPPER LIMIT

54 2 10 0.0 0.11977822E 00 C.11043fc38E 00 0.13081235E 00 GND BOX CONTROL SUSP

54 2 11 2300. C.8C771506E-C1 0.74263275E-01 0.88510275E-01 GNO SUSP

54 2 12 4200. 0.73861659E-C1 G.68298399E-01 0.803963546-01 GND SUSP

54 2 13 5600. 0.53728521E-01 C.49631260E-01 0.58548428E-01 GND SUSP

54 2 14 8200. 0.51350482E-Cl C.47266599E-01 0.56156643E-01 GND SUSP

SLCPE= -C.105217466-03 +- 0.58567C64E-04 INTERCEPT C.11078584E 00 F= 32.67900 DF= 3 SE= 0.18405743E-04

CCSE OBSERVED LCW6R LIMIT UPPER LIMIT EXPECTED

CO 0.11977822E 00 C.11043638E 00 0.13081235E 00 0.11078584E 00

2300. 0.807715066-01 0.742632756-01 0.88510275E-01 0.86973131E-01

4200. 0.73861659E-01 C.68298399E-01 0.8C396354E-01 0.712137826-01

5600. 0.53728521E-01 0.496312606-01 0.58548428E-01 0.61459713E-01

62C0. 0.51350482E-01 C.472665996-01 0.56156643E-01 0.46750110E-01



32P GEMINI XI SLSPENSICN GROUND 01-29-69

RELATIVE SURVIVAL

tXP CtS TRT COSE OBSERVED LOWER LIMIT UPPER LIMIT

54 2 10 CO O.IOOOOOCOE CI C.10000C006 01 0.1000000CE 01 GND BOX CONTROL SUSP

54 2 11 2300. 0.67434233E CO C.56770843E 00 0.80145937E 00 GND SUSP

54 2 12 4200. 0.6166539SE CC C.52210969E CO 0.727987956" 00 GND SUSP

54 2 13 56C0. 0.448566736 CO 0.37940806E 00 O.53015524E 00 GND SUSP

54 2 14 8200. 0.428713326 CO C.361331286 00 0.5C849766E CO GND SUSP

SLCPt= -C11825352E-03 +- 0.323719436-C4 INTERCEPT 1.00000 F= 102.83232 DF= 3 SE= 0.11661363E-04

J>

COSE OBSERVED LOWER LIMIT UPPER LIMIT EXPECTED

0.0 CKOOOOOOE 01 0.100COOOOE 01 0.1CCC0O0OE 01 C10000000E 01

23CC. C.67434233E 00 0.56770843E 00 0.80145937E 00 0.76186717E 00

42CC. 0.61665398E 00 0.522109696 00 0.72798795E 00 C6C855699E 00

560C. 0.44856673c CO 0.37940806E 00 0.53015524E 00 0.51570535E 00

82C0. 0.42871332t CC 0.36133128E 00 0.5C849766E 00 0.37920481E 00



32P GEMIM XI FILTER GFOUNC 01-29-69

FORWARC MUTATION

EXP CES TRT LCS6 M CBS6FV6D LOWER LIMIT UPPER LIMIT

54 3 30 0.0 11. 0.1834CE16E-C5 0.887528876-06 0.31762966E-05 FLT BOX CONTROL FILTER

54 3 21 3275. 443. 0.49862578E-C4 C45220164E-04 0.54506978E-04 FLT FILTER

54 3 32 5900. 844. 0.10472719E-03 0.976710006-04 0.11180337E-03 FLT FILTER

54 3 33 9200. 1104. 0.18137919E-03 0.17C67981E-03 0.19207856E-03 FLT FILTER

54 3 34 14100. 1706. 0.23402589E-C3 0.22293012E-03 0.24514156E-03 FLT FILTER

SLCPE= 1.1C458 0.51996

COSE OBSERVED

3375. 0.49d63578E-04

5900. 0.10473719E-03

9200. 0.16137919E-03

141CC. 0.23403589E-03

SENS = 0.676816826-08

LOWER LIMIT

0.4522C164E-04

C97671C00E-04

0.17067981E-03

0.22293012E-03

F= 83.55873

UPPER LIMIT

0.54506978E-04

0.11180337E-03

0.19207856E-03

0.24514156E-03

DF = SE=

EXPECTED

0.53422176E-04

C99007375E-04

0.16172603E-03

0.25918102E-03

C.12084



32P GEMNI XI FILTER GROUNO 01-29-69

SURVIVAL FRACTION

EXP DES TRT OOSE OBSERVED LOWER LIMIT UPPER LIMIT

54 3 30 CO 0.17014319E 10 C15517819E 00 0.18826097E CO FLT BOX CONTROL FILTER

54 3 31 3375. 0.176344396 CO C.16143113E 00 C19426483E 00 FLT FILTER

54 3 32 59C0. 0.131520456 CO C.12132567E 00 C14356206E 00 FLT FILTER

54 3 33 92C0. 0.12625808E CO C11540CC2E 00 0.13934076E CO FLT FILTER

54 3 34 14100. 0.97444177E-C1 C.£9188874E-C1 C.10736412E 00 FLT FILTER

SL0P6= -0.424321046-04 +- C260755776-04 INTERCEPT 0.180840616 00 F= 26.81152 DF= 3 SE= 0.81947146E-05

CCS6 C6S6RV6D LOWER LIMIT UPPER LIMIT EXPECTED

CO 0.17014319E 00 C15517819E 00 0.18826097E 00 0.18084079E 00

3375. C17634439E 00 C.16143U3E 00 0.19426483E 00 0.15671194E 00

59CC C13152045E OC C.12132567E 00 C143562C8E 00 0.14078981E 00

9200. 0.12625808E CC 0.11540C02E 00 0.13934076E 00 0.12239355E 00

1410C 0.97444177E-01 0.891888746-01 C1C7364126 00 0.99417150E-01



22P GEMINI XI FILTER GROUND 01-29-69

RELATIVE SURVIVAL

tXP CES TRT COSE

54 3 30 0.0

54 3 21 3375.

54 3 32 59C0.

54 3 33 92C0.

54 3 34 14100.

OBSERVED LOWER LIMIT UPPER LIMIT

0.1CCC0CC0E 01 ClOOCOOOOE 01 C1000000C6 01

0.10364466E CI C65748589E 00 0.125188166 01

0.77299893E CO C64445466E 00 C92514336E 00

0.742069786 CO 0.612978946 00 C89794034E 00

0.57271880E CO C47375125E 00 C69187629E 00

FLT BOX CONTROL FILTER

FLT FILTER

FLT FILTER

FLT FILTER

FLT FILTER

SL0P6= -C364C68986-04 +- 0.15360C27E-C4 INTERCEPT

CCS6 OBSERVED

CO 0.100000006 01

3375. 0.103644666 01

59CC. 0.772998936 00

9200. 0.74206978E CO

1410C. 0.572718806 CO

LCWER LIMIT

0.10C000006 01

C85748589E 00

C64445466E 00

0.612978946 00

C47375125E OC

l.OOCOO F= 43.29338 DF =

UPPER LIMIT

0.10COOOCOE 01

0.12518816E 01

0.92514336E 00

0.89794034E 00

0.69187629E 00

EXPECTED

0.10000000E 01

0.88437575E 00

0.80670226E 00

0.71537858E 00

0.59849495E 00

SE= 0.55331548E-05 ON



32P G6MIM XI FILT6R FLIGHT 01-29-69

FCRWARC MUTATION

EXP C6S TRT CCS6 Nl OBSERVED LOWER LIMIT UPPER LIMIT

54 4 40 CO 5. 0.739CCC71E-C6 0.291166326-06 0.16519616E-05 GND BOX CONTROL FILTER

54 4 41 3650. 416. 0.596861946-C4 0.53950527E-04 0.65421646E-04 GND FILTER

54 4 42 6EC0. 1141. 0.1243C437E-C3 0.117C9164E-03 0.13151708E-03 GND FILTER

54 4 43 1CC80. 1474. 0.178 1 87346-C3 0.16909064E-03 0.18728404E-03 GND FILTER

54 4 44 14000. 1231. 0.2322C293E-C3 0.219231306-03 0.24517439E-03 GND FILTER

SLCP6= 1.015C9 +- 0.29672

CCSE OBSERVED

3650. 0.596861946-04

6800. 0.124304376-03

1C080. 0.178187346-03

1400C 0.232202936-03

SENS = 0.150328076-07

LOWER LIMIT

C539505276-04

C117C91646-03

0.16909064E-03

0.219231306-03

F= 216.70465

UPPER LIMIT

0.65421846E-04

C13151708E-03

0.16728404E-03

0.245174396-03

DF = SE =

EXPECTED

0.62100458E-04

0.11678546E-03

0.17414878E-03

C24307542E-03

C.06896
ON

CO



32P GEMINI XI FILTER FLIGHT 01-29-69

SURVIVAL FRACTICN

EXP LES TRT DOSE 08S6RV6D LOWER LIMIT UPPER LIMIT

54 4 40 CC 0.17962533E CO C16430682E 00 C19805551E 00 GND BOX CONTROL FILTER

54 4 41 3650. 0.161337556 CC C.147301556 00 0.17829651E 00 GND FILTER

54 4 42 68C0. 0.15427C23E CO C.14078063E CO 0.17059451E 00 GND FILTER

54 4 43 1CC80. 0.11204875E CO 0.102511356 00 C12352341E 00 GND FILTER

54 4 44 14000. 0.83776712E-01 C76612890E-01 0.92395723E-C1 GND FILTER

SL0P6= -C55119424E-04 +- 0.20154464E-04 INTERCEPT 0.194939496 00 F= 33.83037 0F= 3 SE= 0.94765755E-05
ON
^>

COSE CBSERVED LOWER LIMIT UPPER LIMIT EXPECTED

CO 0.17962533E CO 0.16430682E 00 0.19805551E 00 0.19493949E 00

3650. 0.161337556 00 0.14730155E CO 0.17829651E 00 C15941393E 00

6800. 0.15427023E 00 0. 14C78C63E CO 0.17059451E 00 0.13400513E 00

1008C 0.112048756 CO 0.10251135E 00 0.12352341E 00 C11184192E 00

14000. 0.83776712E-01 0.76612890E-01 0.92395723E-01 0.90108812E-01



32P GEMIM XI FILTER FLIGhT 01-29-69

RELATIVE SURVIVAL

eXP CES TRT COSE

54 4 40 CO

54 4 41 3650.

54 4 42 68C0.

54 4 43 10C8C

54 4 44 14000.

0BS6RV6D LOWER LIMIT UPPER LIMIT

0.100000C0E CI 0.10000000E 01 0.1000000CE 01

0.89818949E 00 C.74373871E 00 0.1C851431E 01

0.858844586 CO C.71C81400E 00 0.10382671E 01

C62379175E CO C.51758897E 00 0.75178504E 00

0.46639729E 00 C38682532E 00 C56233650E CO

GND BOX CONTROL FILTER

GND FILTER

GND FILTER

GND FILTER

GND FILTER

SLCP6= -0.47209687C-04 +- 0.176073666-04 INT6RCEPT

CCS6 OBSERVED

CO 0.1COCCC006 01

3650. 0.89818949E 00

680C 0.658844586 CC

1CC8C 0.623791756 OC

140CC 0.466397296 OC

LOWER LIMIT

C1OOO0C00E 01

C74373871E 00

C.71081400E CO

C.51758897E 00

0.386825326 00

l.COOOO F= 55.40027 DF =

UPPER LIMIT

O.ICCCOOOOE 01

0.1C851431E 01

0.1C382671E 01

C75178504E 00

0.562336506 00

EXPECTED

0.10000000E 01

C84171373E 00

0.72540450E 00

C62134200E 00

0.51636803E 00

SE= C63427133E-05
-~j

O
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32P GEMINI XI SUSPENSION GROUND EXP 54- 2
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H.QQE 03 S.OOE 03
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7.0OE 03 a.OOE 03 9.00E 03

K= -0.000105
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32P GEMINI XI SUSPENSION GROUND EXP 54- 2
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32P GEMINI XI FILTER GROUND EXP 54- 3
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B. Special Plotting Program and Output

This program is identical to the Compare Program except that

special titles are read into the computer. Data is handled in one of two

ways :

(1) The first method is used mainly to compare overall mutation

curves for two experiment-designs or to compare to different

summary curves for the same experiment-design (code "design"

as summary number for this latter problem), such as ad-3— vs.

IR
ad-3—. The data is punched from special plotting data sheet

and should be in order as punched.

(2) The second method is used to compare the same summaries for

two different experiment-designs and is exactly like the

Compare Program results except for the titles. These titles

are punched from the special plotting data sheet and the rest

of the data is already punched as mutant analysis output

(cols. 1-2 will be plot number = summary number). The title

or a note should indicate which experiment-designs are to be

compared. Omit any extra mutant analysis output cards from

the run if they do not have a title card.
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Order of input:

(1) Program

(2) Data in order by cols. (1-8)

(3) /* and // cards (cols. 1-2)

360 job card:

Tape 25 pool plot (7)

Calcomp card:

Black ink, plain paper

Number of plots = number of changes in cols. 1-2 of data cards
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**FTN,L,G,E,P.

c***# SPECIAL PLOTTING PRuGRAM,READS IN TITLES, DATA IN MUTANT ANALYSIS
C**** OUTPUT FORMAT,DUES LuG-LUG PLUT

INTEGER TITLE

DATA I3L/4-1 ,4H /

DATA JCHAR/64,24,24/

DIMENSION ,<iUW(2)

DIMENSION LAMB(46)

DIMENSION L0XI4)

DIMENSION YK20), Y2(20),Y3( 20 ),X( 20)

DIMENSION JCHARl3),1X120)

DIMENSION UTLEllcs),LIST<la),AU0Q0),I8L(2)

CALL IDAY(NOW)

ISw=0

CALL PLOTS!A,1000,11

READ<50,1) J,IG,N,TITLE

1 FORMAT(12,13,A3,17A4.A2)

999 IF(IC0MPARt(iaL,N,3).NE.O) GO TO 18

M=0

99 REA0<50,1,EN0=4) K., I£,L, LI ST

IF(K.NE.J) GO TO 13

M=M + 1

OECODt(4,5,L) ID

5 F0RMaT(I3)

IX(M)=ID+1J0C*1E

DECuUE(10,2,LIST) X(M)

2 FJRMAT(3X,F7.0)

DECODE!70, 3.LISTU) )XN,Y1(H)

3 FORi«AT(lQX,F5.0,10X,E16.&)

CALL P0IS(XN,Y1(M),Y2(M),Y3(rt))

GO TO 99

4 ISH= 1

13 CALL LLPL0T(-M,-3,X,JCHAR,.105,Y1,Y2,Y3)

2 1 CALL SYMB0L(1.5,lG.o,.14,TITLEU ),0.0, 70)
CALL SYMQ0l(5.5,.1,.14.4H0USE,0.0,4)

CALL SYM6UL(0.G,4.5,.14,16HF0RWAR0 MUTATiOH,90.0,16)
CALL iYMB0L(0.0,10.j,.14,NOW,90.0,8)

N1=0

ie=ix(ii

00 2 2 I=1,M

IF(IE.NE.IX(I)) GO TO 23

22 N1=N1+1

23 N2=M-Nl

XLOW = X(iU)

XHIG=G.

00 24 1=1,Nl
IF(XU).LT.XLGw) XLuW=X(I)

IF(X(Ii.GT.XHIG) XHIG=A(I)

CALL GRCGRJ(X(I),Y1<1),XX,YY)

CALL SYM80L(XX,YY,.105,2,0.0,-1)

CALL GRCURJ(X(I),Y2(I),XX,YY)

CALL GRCURD(X(I),Y3(1),XZ,YZ)

CALL PLOTlXX,YY,4)

CALL PL0T(XZ,Yi,2)

24 CONTINUE

IF(N2.EQ.O) GO TO 2o

LX=N1+1

XLOX=X(M)

XHIX=0.

DO 25 I=LX,M

IF(X(II.LT.XLOX) XLuX=X(I)
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XHIX) xHiX=x(I)

(X!i),Y1(I),XX,YY)
(XX,YY,.105,5,0.0,-11

(X! 1) ,Y2(I),XX,YY)
!Xt U,Y3U1»XZ,*'Z)
X,YY,4)

Z.YZ.2)

If(X(I).GT.

CALL GRCOKD

CALL SYMBOL

CALL GRCURJ

CALL GRCGRJ

CALL PLUTU

CALL PLGT(X

2 5 CONTINUE

26 CONTINUE

CALL STAT(N

YL1=A1*XLJW

YHl=Al*XrtIo

CALL GRCGRJ

CALL GRCURJ

CALL PLGTU

CALL PLGT(X

IF(N2.EQ.O)

YL2=A2*XLG<

YH2=A2*XHIX

CALL GRCGRO

CALL GRCORJ

CALL PLUT(X

CALL PLGTIX

27 CONTINUE

IM=IE/iOOO

ID=IE-1000*

IE=IM

ENCODE(IC,3

30 FORMAT!• = » ,

CALL SYMBOL

CALL SYMBOL

ENCODE(10, 3

33 FORMAT!'-',

CALL SYMBOL

IF(N2.EQ.O)

CALL SYMbOL

IG=IX(LX)

IM=IG/10G0

10=IG-1000*

IG = IM

ENCODE!10,3

CALL SYMBOl

ENCODE!10,5

CALL SYMbOL

LAM8(3)=4HT

LAM8(4)=4HT

LAM8(5)=4HN

LAM3(6)=4HO

LAMB(7)=4H

ENCODE(20,4

40 FORMAT(F8.2

LAM8(10)=4H

LAMB!11)=4H

LAMB!12)=4H

LAMB(13)=4H

LF=M-4

LZ=M-3

CALL PTVAL!

IFIF.LE.O.)

T-SORT(F)

GO TO 81

80 F=0.

l.N^.X,Yi,A1,61,A2,02,T,F,d,St)

**B1

**B1

(XLGw.YLl,XX,YY)
(XHlo,Ytti,XZ,YZ)

X,YY,4)
Z,YZ,2)

GO TU IS

**82

**32

(XLOX.YLii ,XX, YY )

<XHiX,YH2,Xz, YZ)

X,YY,4)
Z,YZ,2)

IM

O.LAMBID) It

13)

(12.,1C.,.105,2,0.0,-1)
(12. 1,10.,.14,lAMB(i) ,0.0,4)

3,LAMB(D) 10
13)

(12.7,10.,.14,lAMB(1),0.0,4)

GO TO lo

112.,8.d,.105,5,0.0,-1)

IM

J,LaMB(2)) IG

(12.1,8.J,.14,LAMB(2) ,0.0,4)
3,LAMB!2)) 1U

(12.7,8.5,.l4,LAM8(2) ,0.0,4)
BE

WEE

SL

PES

0,LAMB(8))T

)

F

GIST

ANCE

T,LF,Pi,U)
GO TO 80



81

8 3

8 4

a 5

86

93

9 4

95

96

8 7

31

5 0

7 J

996

52

I = o.

CUNT I:\iUc

CALL PTi/A

IF( 11) 83

LAMB 143) =

GO TO 86

LAMB(43)=

GO TO 86

LAMB(43)=

ENCODE(lu

IF ( I2 ) 9 3

LAMB(4d)=

GO TU 96

LAMB(45)=

GO TO 9o

LAMQ(45)=

ENCODE(10

F0RMAT1F4

Ei>«CuDu(20

CONTINUE

LAMB!16)=

ENCODE(20

FORMAT(ti

LAMB!21)=

cNUjul (20

IF(N2.E3.

LAMB(2o)=

ENCODE(20

LAMB!jl)=

CNCOJn (2l'

lAMu(3o)=

cNCGDl!lo

FORMAT(14

LAMB(5d)=

LAM3(40)=

ENCODE(lo

FORMAI{'D

LAMB 139) =

LAMB 142) =

FORMAI(14

CALL 5YMd

CALL SYM3

ENCJJt(20

CALL SYMl^

LJX ( 1 ) =-+H

CALL iYMtt

CNCODe(20

CALL ^YM»

CALL SYMn

ENCODE(20

CALL SYMo

CUNT ImUt

CALL oYMo

CaLL oYMB

CALL SYMB

CALL jYMB

CALL jYA&

CALL jYMB

CALL SYMB

CALL 3YMB

CALL iYMB

CALL SYMd

LIT,Lt,P2,i2)

• 8 h ,8 5

4UP GT

4 HP =

4 0P LI

,3/,LaM6(44))P1

, )'t,9j

4HP Gi

4HP =

40P Li

,3 7,LAMB!

. i)

, +CLAM6!

40 ) )

it) )

P2

F

4HA =

,do,lamb(in )ai

6.8)

4,13 =

,H),LAM6(2c))oi

0) GO I'O 3 c

4Ha =

, ->G,L'aM6(27) )

4: id =

, J>0,L~MB< 3, ) )

•+.-UI

,L~MB<

Iri

,LAMB! 7 ) )

A2

B2

Lt-

)

4H 0

4.U

,70,

, 13

4 Hal

4H IJ

)

Ol!1

0L( i

(J/I

Gi-d

5 •_ =

J L 1 1

» ->0»

Gl(1

UlI 1

, 9 96

ULll

AN

LaMB!41))Lt

)

TH

F

89

2. ,3.

2. ,2.

LOX) t

2 . j ,2 ,

2 . , 2.

LUX)

2 . e>, 2

<; . , 2 .

,LGX)

2.6,2

O, .14, lOriCGVARlANCfcfU.* , lu )

8, .14,LAM8(21),0.3,4)

B

.14,l.uX,ij.O, lo)

6 , .14,LJA»o.u,4)

S c

...».i-+»LuX,o.G»io)

4 , . 1 t, 4riJ F =,0.0,4)

L L

•4 ,. 1-+ ,LUA ,0 .0 ,4)

Gl(12. ,9.5,.14,LAM01lo) ,0.0,20)

0L(12.,9.0,.l':t,LAMo(2i),O.o,20)

OL(12. ,3.0, .14,LAMdi26) ,u.0,2o)

Gc(12.,7.5,.14,LAMd(^l),0.c,20)

Ol(12. ,7.0, .14,lAMb< 5) ,0.0, lo)

GL(12.,6.8,.14,LAMB!7) ,0.,,12)

UL(12.,6.6,.14,LAMB!Bo),0.0,12)

Ol.( 12. ,6. 4, . 14,LAMb(45) ,0.0,6)

GL(12.,6.0,.14,LAMo(10),0.0,12)

Gl.(12.,5.8,.14,LAMB(13),o.0,12)



CALL SYM60l.(12

CALL SYMbOL(12

CALL PLOT(16.0,.0,-5)
IF( ISW.EQ.i) GO TU Id

J=K

iM=L

03 21 1=1,16

21 TITLe<I) = LiSTU)

GO TO 999

28 OU 29 1= 3,<t6

29 LAM3U )=4H

GU TU 31

18 PRINT 123

123 FURMATCl JOB CGMPLcTtU')
tiNO

90

,5.6,. 14»LAM&(39),0.0,16)
,5.4, . j.4,LAiM.6(45) ,0.0,6)
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SUBRGGTIuE STAr(Nl,N2,X,Y,Ai,di,A2,b«i,T,l-,B,SE)

C**** PROGRAM TO COMPOTt uOG-LuG REGRESSIONS Fuk T*G ScTS OF UATA

C**** AND TEST jLOPES Anj DISTANCE APART.

-**** jxji is ,^UM8cR OF OBSERVATIONS liM FIRST UATA SET.N2 IN SECOND.

C**** X IS a AXIj VALUES, Y IS Y AXIS VALUES,Ai ANu A2 hRE ANTILOGS OF
^**** INTERCEPTS,61 ANu 3.1 ARt iUPtj, I IS T VAlul BETWEEN SLOPES,
r,**** F IS F TEST OF uISTaNoc B 1j OjMMuN CuVARIanCE ESTIMATE
£**** OF SLjPE, SE IS STANDARD .zkRUR jr b.

DIMENSIuN X(l), Y(l)

S1=0.

S2=0.

53 = 0.

54 = J.

S5=0.

S 5 = O .

Zl=3.

Z2=0.

Z3=0.

Z4 = 0.

Z5 = 0.

Zo = 0.

DO 1 1 = 1,N i

IF(X(I).EQ.O.) GO To 1

IF! Yd ).EQ.Q. ) Go Tj 1

Xl=ALOG(X(i ) )

Yl=ALOGiY(I))

S1=S1+X1

S2=S2+Y1

33=3 3+Xi*Xi

S4=S4+Yi*Yi

S5=S3+Xl*Yi

So=S6+l.

1 CGNTINOE

FL=S1/S5

F2=S2/So

F3=S3-Si*Fi

r4= S4-S2*r2

F5 = S5-S2*F t

ci=F4-(F5*F5)/F3

Fo = SwRT(tl/((So-2. ) -F3))

51=F5/F3

F3=F2-61*Fi

Al=cXP(F6)

IF(N2.Ea.O) Gu Tu •}-}

M=N1+N2

L=N1+1.

00 2 I=L,M

1 F ( X I I ).. 10 . j . ) -ju To 2

ir{Y(I ) .EQ.O.) uu Ij ^

Xl=ALuG(X( I ) )

Yl=ALuG(Y(i))

Z1=Z1+X1

Z2=Z2+Yi

Z5=Z3+X1*X1

Z4 = Z4+Yi* Y..

Zr-=Zj + Xl*Yl

Zo = Z'.j+l.

2 CjNTINJe

G1=Z1/Zq

G2=Z2/Z6



C
M

I-A.0
o

o
O

n
.

J
o

J
•

•N
n

»
•n

,
—

4
-
«

»
*

-
^

—
•
.

•f
—

1
V

I
V

I

rA
J

j
_

)
L

U
*

•»
*

—
»

N
.

~
\

—
i

-N
4

—
.

.
o

o
-
)

n
"
4

•
~

#
•
-
*

>
-•#

-D
w

1
1

1

*
->{.

.5
•3

•i^

—
-
?

rv
l

N
j

•v
l

.
•
-
.
*

V
n

.
N

»

v
j

1
—

r-H
•V

I
'\

l
rr>

(
!

?
£

N
l

N
1

N
J

^
-
*

:i
O

:?
•«•

#
>

.

N
»

N
J

./>
r-H

r—
1

:-J
i-A

—
i

r
r
.

.
-
*

*
-
•

—
-
_

»
x
.

N
1

N
J

N
l

<
X

1
r
-
l

r
-
4

L
A

—
»

;
s

<
»

»
+

+
+

N
,

N
.

-O
X

X
—

J
-\.j

-
I

••>
"
V

—
I

.
X

-m
.—

1
-v

|
—

4
•n

0
0

A
'A

N
l

N
»

N
>

O
'2

O
#

A
l

•-J5
—

.
-4-

"
N

.
X

I
<

<
<

o
0

A
.
0

<
X

+
0

•O

-M
-

#
•«•

L
O

L
U

*
•

C
O

1
—

»
1

•»
*

♦
N

.
N

.
•N

,
*

»
•o

X
X

-H
V

J
V

I
J

w
-
r
\

r
\j

'2
3

o
A

l
—

<
0

r
-
4

A
J

f
^

t
•A

3
a

.-
»

V
I

-V
I

—
<

r—
(

<
%

!
r
-^

rA
•v

j
'A

v
.-A

A
A

—
4

w
»

*

M
in

i
N

j
w

>
—

b
3

3
W

N
j

L
U

r
o

IN
I

N
J

N
j

N
J

N
J

r>
l

O
o

o
o

'_
)

o
O

0
0

0
0

Q
o

Q
<

X
*

-
*

X
X

1—
-0

—
J

F
-

1
1

1
1

a
c

•v
.

1
Q

l
+

,
+

~
—

•+
•

4
-

+
+

+
+

V
.

n
»

1
1

1
#

#
•»•

1
1

1
1

1
V

.
1

-
N

a
i

X
x

C
£

2
:

n
-4-

l
a

-4-
o

L
A

V
I

X
•
o

—
<

0
0

-0
r
-
4

!V
i

rA
<

r
L

A
—

4
A

J
.—

1
tv

i
r
o

<
}•

L
A

r—
(

f\J
f\J

r
r
\

•4-
L

A
4"

A
J

A
.4-

-A
C

?
s

V
X

N
3

Q
C

M
n

j
n

j
O

'~
n

•J>
•
5

IJL
I

0
0

_
u

C
D

'j0
o

o
C

O
0

0
o

o
0

0
<

<
'J

O
O

O
u

A
0

0
0

0
<

<
<

<
X

;£
X

T
;/)

rN
.

>
-

N
.

A
0

0
r>

II
II

ii
II

ii
II

II
II

II
«

—
<

II
n

II
II

n
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
T

r
II

II
II

X
II

II
-
T

-
II

F
-

O

A
-4"

L
O

r\J
•a

V
I

e
n

fV
J

a
:

II
M

c
t
-
*

:V
J

-
A

<
t-

>
A

>
X

r—
1

<
V

J
rA

4
-

IA
r
-
<

A
l

rA
—

<
A

J
<

A
<

F
L

A
-
0

N
-

C
X

5
a

-
n

I—
<

.-V
I

II
'X

I
'.0

2T
C

D
<

J>
'

<
\

•±i
o

-Q
:i

<
X

3
l
—

o
o

'_>
'_>

o
'_>

>
-

V
<

<
<

<
<

a
Q

a
X

-
T

-
-
T

-
X

X
X

X
X

X
L

U
<

<
cc-

0
0

O
S

L
U

c
>



93

SUBROUTINE PulS(XX ,FR,AL,XO)
q**** COMPOTES PJISSON CONFIDENCE LIMITS FuR NUN-ZERU FREQUENCY!FR).
C**** WHEN XX IS 03oERVbD NUMBER.

DIMENSION A(200),b(xUOi,Ai1200),bi(100)
EwUIVALENCc (A(101),BID),

* (Al!10i),bl(1))

DATA A/ 00)00, 0.031, 0.355, 0.8x8, 1.56o, 1.970, 2.613, 3.285,
* 3.285, 4.460, 3.328, d.323, 6.o86, 0.660, 8.102, 8.102,
* 9.398, 9.593,11. 177,ii.177,1,1.317,12.817,13. 7o5,14.921,
* 14.921,xo.760,lo.770,17.o50,19.u5U,19.050,20.330,22.360,
* 2 1.360,22.94-,2 3.7oo,23.7o0,25.40C,26.310,26.310,27.730,
* 28.970,28.970,30.029,3i.o7G»3i.o70,32.280,34.050,34.660,
* 34.6 60,36.0 3 ,37.o70,57.o70,36.1oC,39.760,40.940,40.940,
* 41. 7 30,45.45 j , tt.260,t4.260,45.280,47.020,47.690,47.690,
* 48. 740, 50.42 . ,51.290 , 31 .290,52. 150 ,j>3. 720,54.990,54.990,
* 55.5 10,5o.99j,38.720,56.720,56.6tu,do.240,61.900,62.810,
* o2.:ilO,b3.49.;,o4.950,o6.7oO,ofci.76C,o6.760,ti8.100,ij9.620,
* 71.J 90,71 . 0 9;,7i.2dJ, 72.oo0,74.220,73.490,73.490,75.780,
* 77.ioO,78.7 30,79.9dD,/9.9 80/

DATA 0/ 80.25, 81.61, a3.it, ot.5/, 64.37, 34.o7, 66.01, 87.48,
* 8 9.23, 39.2-., 8 9.2 5, 3 0.37, 91.7b, 9 5.48, 94.23, 94.23,
* 94.70, 9b.Oo, 97.34, 99.i7, 99.17, 99.17,100.32,101.71,
* l03.5l,lu4.4v,lc4.tJ,lot.56,iC5.9J,i0 7.32,i09.11,109.61,
* 109.61,110.11,ill.44,112.87,114.o4 ,114.84,114.84,115.60,
* Uj. 93, 113. lo, 120. Bo, 120. 30, 120. Jo, 12l. 06, 122. 37, 123. 77,

* 125.46,i26.2o,126.2o,126.48,127.78,129.14,130.68,132.03,
* 132.03, 132.0-., 155.14,134.48,13 5.92,15 7.79,13 7.79, 13 7.79,
* 13 8.49,139.7V,141.10,i42.70,144.U1,144.01,144.ul,143.08,

* 146.39,i47.3,.,149.3J,lDG.i9,i5o.l9,i50.36,i51.63,i52.96,
* i54.39, 156.32,135.3 2,1 do.32,156.37,15 6.13,159.48,160.92,
* lb2.79,162. 19,162.79,16J.35,io4.63,lo5.96,167.39,169.33,
* 1 69 . 33 , 169.'3 3 , 169 . 80 , 1 71 . 0 7/

DATA Al/ 3.285, 5.323, 6.060, 8.102, 9.593,ii.177,12.817,13.765,
* 14.921,16.7d8,17.o35,19.U30,2 0.33 5,21.3o4,2 2.943,2 3.7o2,
* 25.400,26.306,27.7 3d,28.9o6,3o.017,51.673,32.277,34.048,
* 34.665,36.050,57.o7 0,38.loO,39.7o0,40.940,41.750,43.450,
* 4 4. 2t>0,45.260,47. 0 20,47.o90,48. 7 40,3U.420,51. 290,52.150,
* 5 3.72 0 ,54.99 0,55.3 10,5o.990,36.72 0,5a.84 0,60.240,61.90 0,
* b2.610,o3.4 9 0,o4.93 0,bb.760,oo.7o0,o8.100,69.62J,71.090,
* 71.23 0,72.600,74.22u,75.490,75.780,7 7.Io0,78.730,79.980,
* 6 0.23 3,81.610,83.ItJ,84.37o,84.67y,Bo.010,87.480,89.230,
* 6 9.230,90.370,91./80,93.48u,94.230,94.700,96.060,97.340,
* 9 9.170, 9 9.170,loO.32,lul.71, 103.31,j. 0 4. 40,104.38,103.90,

* 1 0 7. 32, 109. 11, U9. 61, 110. 11, ill. 44, 112. 87, 114. 34,114. 84,

* 113. 60,116.93,116.55,120.36/

DATA al/ 120. 3o,121. Oo,122.37,123.77, 125.4o,i2t>.26,126.48,12 7.76,
* 129.It,130.68,132.05,132.u3,l53.It,134.43,135.92,137.79,
* 13 7.79,156.49,159.79,141.16,142.7u,i44.01,144.01,145.08,
* 14o.39,147.80,149.3 5,15 0.19,150.3o,151.65,l52.9o,154.39,
* 1 30. 32,15o. 32,1 do.37,138.15,159.48,160.92,162.79, 162. 79,
* 1o3.55,164.68,165.96,16/.89,io9.35,169.53,169.60,171.07,
* 172.3 6,17 3. 79,175.43,1/6.25,17o.23,177.48,178.7 7,180. 14,
* 131.67,183.05,163.05,183.80,185.13,186.46,187.89,189.83,
* 15 9.83,19 J.21,191.to,192.7a,194.11,193.05,197.09,197.09,

* 19 7.7 8,199.0t,200.33,201.73,203.3d,204.3o,204.3o,205.31,
* 20 6.58,207.9u,209.30,211.03,211.09,2II.o9, 212.82, 214.09,

* 2i5.to,216.61,218.5o,219.16,219.16, 220.29, 221.3o, 222. 86,
* 224.26,225.90,226.61,226.81/

DbN = XX/r-R

NUM=XX+1.



IFiNUM.GT.200) GO TO 1
XL=A(NUM)/l)EN

XJ = A1(NUM)./DEN
GO TO 2

XL=FR-1.9o*SQRT(XX)/DEN
XU=FR+1.96*SQRT(XX)/UtN

RETURN

END
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SUBROGTINE PTVAL(T,nOF,P,I)
C**** FJR A GIVEN T VALOE WITH HOf DEGREcS OF FRttUOM THIS SUBROUTINE
C**** RETURNS A PVALUE, 1=0 IF EUUAL TO,I=-l IF LESS THAN,1=1 IF
C**** GREATER THAN, IF HDt GREATtR THAN 80 T INFINITY USED

EQUIVALENCE IX I 1,1),A!1,1)),(X(1,12),6(1,1))
DIMENSION A(31,ll),o!31,2)
OIMEN3IUN X131.13),Z(13)

DATA Z/.9,.8,.7,.6,.5,.4,.3,.2,.1,.05,.02,.01,.001/
DATA A/.158,.142,.i57,.134,.132,.131,2*.150,3*.129,6*.128,13*.12 7,

* . 126,.325,.289,.277,.271,.267,.265,.263,.262,.261,2*.260,2*.259
*,3*.258,5*.257,9*.256,.253,.510,.445,.424,.414,.408,.404, .402,.399
*,.398,.397,.396,.393,.394,2*.393,3*.392,3*.591,5*.390,4*.389,.385,
* . 727,.ol7,.564,.5o9,.559,.553,,549,.34o,.343,.542,.540,.539,.538,
* .537,. 536,.535,2*.D3t,2*.533,3*.532,4*.331,3*.530,.524,1.,.816,
* .765,.741,.72 7,.713,.711,.706,.705,.700,.697,.695,.o94,.o92,.691,
* .690,.089,2*.668,,o87,2*.080,2*.685,3*.o84,5*.683,.674,1.376,
*1.0oi,.978, .941,.920,.906,.696,.889,.883,.879,.876,.873,.370,.868,
* . 8oo,.805, .863,.8o2,.8oi,.80O,.859,3*.258, 2*.856,2*.855,2*.854
*,.842,1.9o3,1.336,1.250,1.190,1.150,1.134,1.119,1.108,1.100,1.093,
* l.083,i.03 3,1.079,I.0 76,1.0 74,1.071,1.0o9,1.0o7,1.066,1.064,1.063
*,1.061,1.0j0,1.0 59,1.058,1.038,1.057,1.056,1.055,1.055,1.036,3.0 78
*,1.88o,i.o38,1.533,1.476^1.440,1.415,1.39 7,1.383,1.372,1.363, 1.356
*,1.3 50,1.345,1.341,1.337,1.533,1.330,1.326,1.325,1.323,1.321,1.319
*,1.318,1.316,1.3 15,1.314,1.313,1.311,1.310,1.282,6.314,2.920,2.353
*,2.i32,2.J15,1.943,1.393,1.8o0,1.833,1.312,1.796,1.782,1.771,1.761
*,1.753,1.746,1.740,1.734,1.729,1.725,1.721,1.717,1.714,1.711,1.708
*,1.706,1.70 3,1.701,i.o99,1.697,1.645,12.7uo,4.303,3.182,2.776,
* 2.571,2.447,2.3o5,2.306,2.2o2,2.228,2.2J 1,2.179,2.160,2.145,2.131
*,2.120,2.110,2 .101,2.093,2.036,2.080,2.0 74,2.069,2.064,2.060,2.056
*, 2. 0 52,2.018,2.045,2.042,1.9o0,31.321,6.965,4.541,3.747, 3. 365,
* 3.143,2.993,2.39o,2.821,2.7o4,2.718,2.681,2.650,2.624,2.602,2.583,
*2.507,2.552,2. 53 9, 2. 523, 2. 316, 2. 303,2 .300 ,<:. 492 ,2.485,2 .479, 2 .473 ,
*2.4o7,2.40 2,2.437,2.326/

DATA »/o3.o57,9.925,5.84l,t.ou4,4.032,5.70 7,5.499,3.355,3.250,3.16
*9,3.106,3.053,3.012,2.977,2.947,2.921,2.698,2.878,2.661,2.845,02.8
* 31,2.319,2.807,2.797,2.787,2.779,2.771,2.703,2.756,2.750,2.576,636
*.62, 31.598, 12.942,8.610, 6. 3b9, 5. 939, 5. 408 , 5 . 041.4..781,4. 537, 4.437,
♦4.318,4.221,4.140,4.073,4.013,3.965,3.922,3.683,3.850,3.819,3.792,
*3. 76 7, 3. 74 5,3. 72 5, 3. 707, 3. 6 90, 3,. 6 74, 3. 059, 3. 646, 3. 291/

1=0

J = NOF

IFINDF.OT.50) J=31

IF(I.LT.X(J,D) GO 10 4
IF(T.OT.X!J,13)) GO TU 5

'JO 1 M=i,13
IFIT.LE.X!J,M))G0 TO 2

1 CONTINUE

M= 1 3

2 IF!T.EQ.X!J,M))GO TO 3

P=Z!M-l)-(T-X!J,M-1))/(X(J,M)-XIJ.M-i))*(Z(M-l)-Z(M))
GO TU 99

3 P=Z(M)

GO TO 99

4 I=-l

P=Z!1)

GO TO 99

5 1 = 1

P = Z( 13)

9 9 RETURN

END
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'/LINK.SYSIN 00 *
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INSERT HERc HtA DECK FOR E2PL0T

/*

//GO.FT52F001 00 UNIT=SYSCP

//GO.PLOTTAPE OD UN IT=TAPE7,V0L =SER = 25,LABEL = (,NL),01SP=OLD

//GO.FT50F001 DD *

/*

//

INCLUDE DATA HERE



CD
tr
d

CC

io-"

io-5

10 "6

BIOS. GROUND (73-2) VS BIOS. PHHSE B GROUND VEHICLE

DOSE

A= 73 - 2

fl = 0.18598254E-08

B = 0.12634354E 01

<»= 89 - 2

Fl = 0.48635620E-08

B = 0.11175451E 01

T BETWEEN SLOPES

1.09
WITH 12 DF
P = .298

F DISTANCE
1.95

WITH1 AND 13 DF
P = .189

COVARIANCE
B = 0.11907187E 01
SE = 0.67448199E-01
DF = 13

Nl
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C. Mutant Analysis Program and Output

Order of input to 360:

(1) Program

(2) S cards in order by cols. 2-3

(3) 80222 cards for experiment (isolate range cards)

(4) Deck 02 Cards 3, 4, 5, 6 in any order

(5) END card (cols. 1-3)

(6) Repeat of (3), (4), (5) for as many experiments or designs as

necessary

(7) /* and // cards at end of all data

360 job card:

Tape 25 pool plot (7), program disk = 666666

Calcomp request card:

Black ink, plain paper

Maximum no. of plots = (no. of experiment-designs) X 40.
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REQUEST FOR MUTANT ANALYSIS

TO:

FROM:

SUBJECT: Mutant Analysis

For Experiment No.

Deck 02, Cards ,

Date Submitted.

Date Returned _

PLEASE SEND

• Listing, One Copy ; Two Copies

| | Listing plus Analysis, One Copy ; Two Copies

I | No Listing.

DECK 02 DATA IF ENCLOSED IS

| | New

I | Corrections

IF ANALYSIS IS REQUESTED, ISOLATE RANGE DATA SHEET(S) ARE

| | Enclosed

| | Already Punched

UC N- 862 1

(3 4-68)
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ISOLATE RANGE DATA SHEET

Wild Type Experiment

1-5 6-8 9-11

8 0 2 2 2

Date Compiled
73 - 80

RTF

DESIGN

NUMBER

12-14

TREAT

MENT

15-17

DOSE

18- 22

FIRST

ISOLATE

23- 26

LAST

ISOLATE

27- 30

NUMBER OF

MUTANTS
OBSERVED

31 -35

MUTATION FREQUENCY

36-48

E
-

E
-

E
-

E
-

E
-

E

E
-

E
-

E
-

E
-

E
-

—

E -

E -

E -

E
-

E -

E
-

E
-

E -

E -

E -

E -

E -

E -

E
-

E -

E
-

E
-

E
-

E
-

uc N-eei 9

(3 9-6 8)
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MUTANT CHARACTERIZATION: TRIKARYON TEST

DECK NUMBER 0 2 [2-3] CARD NUMBER 0 6 [4-5]

38-391 | 41-43 | [44-45 18-20 |2l| | 22-24 |25| | 26-28 [291 | 30-32 J33 ] | 34-36 |37
STOCK NUMBER TRIKARYON TESTS

TYPE

(r

§|ID |
z

z
o

§H
CD VI

O
0.

TESTER

NO.

z'
2

TESTER

NO.

z

i
TESTER

NO.

z TESTER

NO.

z

I
TESTER

NO.

z

i

0m

am

am

13

0

0

0

0

0

§
61

UCN-7245

(3 1-66}

00

00

00
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CARD LAYOUT

Title A C (ir^. ^

Card No_

Source

Card Color

Edition

1. AUPM A 6 =TtC S
2.

3- SowrVari^ Ho' ,n lo C"
if. /»£ f- t",C J
•5. Al> - :i <•« rl. e
6.
1- /D-3/3 Jf Nor I(J«/f«£B
8. £L5e BLAMr?

9- ~D i KAR.HO W

10.

11. T^JKARHo *J
12.

13-
-\k.

15- A
16. 1

17- I

iR. !

19- jOcT U^°
20. !

21.

22.

23.
2k- V

25-
26. Trcru e 6c6ikj5
27-
28.

H£*l£

29-
30.
jj-.

32.
33-
3*.
35-
36.
37-
38-
39-
ko. v>

TY-111 (2-60)
(8-60)

U2.

*3-
M.

U6.

J»7-
U6.
49.
50.

51
52.

53
5*.
55-
56.
57-
58.
59-
60.
6i.
62.

63-
6k.

65-
66.
67-
68.
69
70.

71
72.

73-
Ik.
75
76
77
78
79
80

TXtL £ £^?<uriiyi;£ o

\J
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// 10847,MSGLcVEL=l DIANA SMITH 97C4-1 Y12

//J06LIB OD OSNAM£ = SYSl.LINKLI6,V0LUME=RfcF=LKC8SMPL,L)ISP= OLD,PASS)

//STEP EXEC ACGT,PA^M.G0=,EU=-1'

//ASSEMBLE.SYSIN DO *

SORTER START

USING *,12

STM 14,12,12(13)

LP 5,13

LR 12, lb

LA 13,AREA

ST 13,8(0,5)

ST 5.ARLA+4

LA 1,PARLIST

ATTACH tP=SORT,MF=(E,(1)>

L 13,ARtA+4

LM 14,12,12(13)

BR 14

LTORG

ARtA OS 18F

CNUP 0,8

* PARAMETER LIST

PARLIST OC X*8u'

OC AL3(A0LST)

DC X'CGOO»

AOLST DC A'CUlS"

DC A(SORTCO)

OC A(STCOcD)

DC A(RCDCD)

OC A(RDC)cD)

OC F«0'
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OC F'C"

SORTCD DC C» SORT FIELDS=(38,8,CH,A,9f7,CH,A),»

DC C•SIZt=E2000,

STCDED DC C* •

RCDCD DC C» RECORD TYPe=F,LENGTH=80«

RDCOtO DC

END

C» •

/*



40
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L , P , F .
wijTAMT ANALYSIS PROGRAM

INTEGER STB1,STR?

L00ir,AL*l TPRINT

LOGICAL*! LOGIC

FOHTVALENCE (IREC,LOGIC)

DATA ICOX/4HS /

RATA ICON/4H8C22/

TATA IEN0/4HEN0 /

CATA I°L/4H /

D!*FNSInN LOGIC(320)

01 WENS I0W Ml Sid 5)
DIMENSION STB1 (2) ,STR.y (2)

OT"ENSIGN l.IST(?0) ,IREC(80),IPPIN!T(3?,0,) ,NOW(2)
OfMPNSinM A(1000)

CALL PLOTSU,1000,25)

ISW^O

CALL TDAY(NOW),

REWIND 1*.

REWIND "0

REWIND >6

RFWTNO \5
RFAO(50,?,E^n=2 0)LIST

FORMAT!20A4)
JF{ TCOMOADCjt rST( i ) ,I«in,3 },CO.O) GO TO 3

IF( ICQMOAREd I ST(* ),ICON',4) .NF.O) Go TO 30
TEC ODE I30, 40 ,1.1 ST (I) ) I ~ ,In t \ T, DS , ISi ,IS ? >TM, F RE

Fni?MaT(8X,3I3iF5.0,2I4,c5.0,E13.B)
WRITF(S5)TF,mf TT,oS,TSl,TS?. ,TN,FREO

GO TO *

jp( ichmdarpi list( -j ) ,irny,i) #nf .0)cn to 31

0 riCOHE <80, 3 1 ,L I ST (I )) I , I A03 , T AD3« , TDI *,ITR T ,
fnoM/iTdX, l;i,I7 ,A3,I!♦ I",:. 5A4,T6,!3)
[. IND=IST+i00C*T TPI + J-00O000*Tni:K+S.0000O00*I AO?
!<=( tcompaq? ( IAH3R, T«t. ,3) .NF .0) GO TO 33

IS = 0IS = 0

t TNn = LTMO/}i,C00

GO TO 34

TS = V

WRTTF0 6) I , LTN:D,MI<:T, TS
GO TO 'i

CONT I km IE

V^RITEC-O,*) LIST

GO TO "•

END PILE 10

IF( Tcv/.Mt.O) ^0 tp 3? 3

tND pTLE ;. 6

CONTINUF

END FTLC 15

PPTMT ?. i"'4 5

FORMAT ( • i.' )

RFWTNO 1. 0

TAIL ^ORTEP

REWIND JO

PPJNT PR,MOW

LINF=0

FpR'*iT( ; H

PE.AOCi 0,5

0 31

I*,ITRT,MTST,1ST

t-^c , ' Hl.iPL IT ATF TAPIS1 T90 , ' DATE1 , IX, 2A4)
t t r t

EORM AT( 4.x , ! ;:

no & t=i,so

MOD,Sto2,LTST
,T1 SA4, > , 0A4)



6 IREC(I)=IBL

100 !F(NCD.E0.3)
IF(NCD.E0.4)

IF(NCD.E0.5)

IF(NCD.FQ.6>

99 PRINT 7,LIST
7 FORMAT('0' ,2 0A4)

LINF=LINE+1

TF(LINE.LT.30I GO TO 14

LINE=0

PRINT 88,NOW

GO TO 14

8 IF(ICOMPARE(IREC(3),LTST(3),7).E0.0) GO TO 99
IF(ICGMPAREtIREC( 2),IBL,I).NE.0) GO TO 15

DO 9 T=l,20

9 TREC( I) = LIST(I)

GC TO 14

10 IF(irrMPAPE(IREC(r2),IPL,1).NE .0) GO TO 99

DG 11 1=1,20

11 IREC(I+20)=LIST(I )
GO TO 14

1? TF{ICCMPARE(IREC(42),IBL,1).NE.O) GO TO 99

DO 13 T=l,20

13 IREC(I+40)=LIST(I)

GO TO 14

122 TF( irCMPARF(IREC(62),IBL,i) .NE.O) GO TO 99

DO 123 1=1,2C
123 IREC(I + 60)=LIST(I )

14 REAn(3.0,5,ENP=16) NCP,STP2,LI ST
TF(ICOMPARE(S7Bi,STB2,8).NE.O) GO TO 15
GO TO 100

15 CONTINUE

NB0X=80

IF(TC0MPARE(L0GIC(45)tIBL,l).NE.O) GO TO 1500
1300 IF( ICOMPARE(LOC,rC(45+NB0X) ,IBL,i).NE.0) GO TO 1400

NRf-)X=NROX+80

IF(NPOX.t.T.3?0) GO TO 1300

Gr TG 1500

1400 DO 1401 IR0X=36,45
1401 LOGTC( IROX)=LO^TC(IBOX+NBOX)
1500 WRITE OJ )IREC

5TBia)=STB2(U

STB1(2)=STB2(2)

GO TO 999

16 CCNTINUE

NB0X=80

IF{ICOMPARE{LOGIC(45),IBL,1).NE.0) GO TO 1600

1700 !F(IC0MOARF(L0G!C(45+NP0X),IBL,1).NE.O) GO TO 1800

f»'BOX=NBOX+80

IF(N«OX.LT.32Q) GO TO 1700

GO TO 1600

1800 DO 180J IB0X=38,45

1801 LOGIC( IBOX)=LOGIC(IBOX+NBOX)

J600 WRITEdDIREC

FND FILE 11

REWIND 11

2000 PPINT 124,NOW

124 FORMAT(1H1,T30,'LISTING HE ALL MUTANTS',T90,'DATE »2A4)
PRINT 17

17 FORMAT{t0« ,T2,«EXP«,IX,'ISOLATE',IX,'STOCK NO MC« ,3X,
* 'PLATING',5X,'L',2X,'IN«,2X,•TEST',IX,•COMPLEMENT AT ION',2X,
* »AD-3',2X,'A0-3B',1X, 'OIL •,1X,»HET«,2X,«DIK»

GO TO 8

GO TO 10

60 TO 12

GO TO 12?

110



* , 6X, • TPT^ARVTIN TESTS')

IINF=0
9999 p f An ( 11 , FMn = ).9 ) I'PPIMT

PRINT 18, ( TPPJMTJ j) ,J=9,I5) , TPRINT(?8) fTPRINT(?9)»
*(TPPTMT(M) ,N=4lt45),IPPTNT{16),IPRIMT(57) ,
*C TPPINT(L)*L=?7,?7),(IPRTNT(M),M=96,1I6) ,

* I PR TNT(176) ,IIPRTNT<JK),JK=25 8,277)
18 FOR MAT(»0» ,3Alt2X,4Alf2X,2AI,lX,3Al,lX,2Al,lX,2Al,lX,Al,2X,2Al,lX,

*2AT,

* lX,?AcitiY»?-*I »?y» «! i3X,Al ,3X,2A1,4X,10A1,6X,2A1,3X,A1,11X,AI,
* IX,AItiX,Ai,2X,3A2,3X,AI ,6X,3A!,» • , *1, IX ,3 At. , • » ,Al,IX,3Al,• •,
* A1,2X,4A1. ,?.X»AAJ )

LTNE=L TNE+I
TO 9999

19

20

1515

IF(LINF.LT.?9) GO

GO TO 2COO

CCNTINUE

CALL L!STj.(NOW)

LTSTIMNOW)

I IST5(NCm

L !ST6(NCW)

LIST7(M0V()

LTST3(NCW)

ITST41NCW)

CCNSl'S(MrjM)

LIST8(MrM,N0W)

TALLY (MC»«,Nnw)

SUMMRY(NOW)

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

TSW=1

nn to ?\

PRINT 3 515

pnpMAT(»l

CALL FXIT

END

JO? CGMPLETEOt)



SUBROUTINE LIST!(NOW)
C*****THIS PROGRAM LISTS MUTANTS NOT IN STOCK—«0' IN COL.37 OF CARD 3

LOGICAL*! IPRINT

DIMENSION NCWI2),IPRINT(320)
CATA I7ER0/4H0 /

REWIND 11

2000 LINE=0

PRINT 88,NOW

88 FORMAT(1H1,T30,'MUTANTS NOT IN STOCK•tT90,'DATE«,2A4)
PRINT 17

17 FORMAT( 'C ,T2<'EXP *,1X, 'ISOLATE' , IX, 'STOCK NO MC» » 3X ,
* 'PLATING' ,5X^'L',2X\* IN1 , 2X, • TEST' ,1X,' COMPLE MENT AT ION' ,2X,
* 'A0-3',2X,'AD-3B',1X,'OIL',lXt*HET«,2X,'DIK'

* ,6X,'TPIKARYON TESTS')
9999 READ(M,END = i9) IPRINT

IF(ICrMPARF(TPRINT(37),TZERO,l).NF.O) GO TO 9999
PRINT 18tC I PRINT!J),J=9,15),IPRINT(38),I PRINT(39),

*( I PR I NT(N) ,N=41,45)fIPRINT(16)fIPRINT(37)f
*(TPPINT(l) ,L=27,37),( IPRINT(M),M=96,116) ,
* I PR I NT(176) ,(IPRINT(JK),JK = 258,277)

18 FOR MAT( «0»,3Al,2X,4Al,2X,2Al,lX,^Al,lX,2Al,lX,2Al,IX,Al,2X,2AlfIX,
*2A1,

* 1X,2A1,lXf2Alt?X,Alf3X,AJ,^X,2A1,4X,10A1,6X,2Al,3X,Al,IX,Al,
* lXtAif2X,Al ,2-Xt3Al,3X,A1 ,6X,3A1,« • , Al, IX , 3 Al , • » , Al , IX ,3A1, ' ',
* A1,1-X,4A1 ,1X,4A1)

LINF = LINE+1-

IF(LTNE.LT.2 9) GO TO 9^99

GP TO 2000

19 RETURN

FND



113

SUBROUTINE LI?T?(NOW)

•*****TMTS ounnPiM LICT INCOMPLETE C.Aon 3'S
I rr,Tf flL*i tprjnjt

l~ TMFNSTCN NOW< ?} 11 PP I MT (??0)
CATA JRL/4H /

OEWINn \\

?000 l.INE = 0

POINT 88,NOW

38 FORMATdMl ,T30,'INCOMPLETE CAPO THRFES',T90,'DATE N2A4)
PPTMT 1.7

17 FPRMAT( «C«,T2, 'EXP',IX,«ISOLATE' ,IX,'STOCK NO MC« ,3X,
* "PLATING* ,5XCL',2>>, 'IN', 2X,' TEST' ,IX, 'COUPLE MENT AT ION' ,?X,
* 'AD-?',2X,' AP-?B«,;.X, 'OIL' ,1X,'HFT» ,2X, 'OIK'
* ,6X,'TRIKARVPM TESTS')

coqq PEAO(J1,FN^=19) IPRINT
TF( TCfPWEI TP"TNT(5) ,IP|.. ,1 ).EO.O) GO TO 9999
IE( ICCMt>ARF( IPPINT{9 ) ,TPL,l).EO.O) GO TO 99
IF{TCCMPA<?E( IPRIMT(IO) ,IPL,1).EO.O)
Tr( irrMDA"E( IPT^Tdl ) , IEL ,1) .EQ.O)
jF( TrrMDA°E( TOOT\>T(1?J,I°L,3).EO.O)
IF( TCovdaRE( TPPTNTd?) , I PI ,1 ).E0.0)
IF(TCOWPAOE(T'PRTMT(J4),IPL,1).FP.O)
If (jrrMp/iPc( iorimt(15) ,IPL,1).EO.O)

IF( TCCMPARF( I »R I NT (36) ,I"»l,l).EO.O)
JF(TCCMPAQE( I PRTNT(?7) ,IRL,1).NE.O)

99 CONTINUE

PRIMT 18, ( TPPINT( J) , J = 9 ,1-5), I PRI NT (38) ,TPRINT( *9),
*f tor ivt(K;) ,N=41,45) , I PPI NT (16), I PR I NT (17) ,
*UPPIMT(L) ,L=?7,37) ,{ TPPINT(M)fM=96,116) ,
* I°RINT(^76),(IPRINT(JK),JK=?5 8,277)

'8 FORMATCO' ,3Al,?X,4Al,iX,2Al,lX,3Al,lX,?.Al,lX,?AJ,lX,Al,2X,?AX,lX,

* ? A1 ,
* 1X,?*1,IX,?A1 ,?X,A1,3X,A1,3X,?A1,4X,10AJ ,6X,2AJ,3X,A1,1X, A?.,
* 1X,A-,2X,A1.,2X,3«i,3X,A?.,6X,3AJt» ' , Al, 1.X,3 Al , ' ',Al,IX,3A1, • ',
* AT,?v,4Al ,1X*4AJ)

LINE=L7MF+1
IF(LINF.LT..?<3). 00 to 9O09

CC TP 7000

19 PPTIJRM

END

GC TO 99

GO TO 99

GC TO 99

GO TO 99

OP TO 99

GO TO 99

GG TO 99

GO TO 9999
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SUBROUTINE

r*****TPt<; PPQ^P

PATH irl /

CATA I7ERO

LCGICAL*1.

OIMEIVSTCN
PEWTmh i3

PFWTMO ?I

?000 LINE=0

PPIN'T 88,N

R8 FnpMAT(1H'i
pdinjt n

17 FORMAM 'C ,T?» 'F
* •PLATING',5X,«L

* 'AO-?«,2X,«AD-3

* ,6X,«TRIKARYON
9999 PEAO(Ji-,ENn = 19)

TF(TCTMPAP
IF(ICrMpA"

IP(jrrMpfp

TF(IfPMPAR

if (ir.owpAP

!F( IC.OMP4R

»F ( IP TWOAD

IF ( If. CMpflS

It(itnMPAo

J=(ICOMPAR
IF(TCCMO^R

!F(IfOMPAP

PC J J=96,
IF(ictmoap

1 CCNTINUF

IF(ICC"PAP

Tp(JCOMPAR

TF(TCr^PAP
IF(IfOMOAR

CCll J = .?58
IF (irr«o/sR

11. CONTINUE

99 CrNT INUE

PR TNT J8,(

*( I PRIMT(N)

*( TDopTII )
* TDRINTC7

ja fpqmat( »()"

*JAl,

* :x,"a^,ix

* *X,A',2X,
* Ai,I-N,4Al

WPTTp(IT)T

t T\-=L TNE+

IFJLTNE.LT

r-C to ?t)00

19 ENO FILp 1

pc-piPN

ENO

115

l.I?T4(N0WJ

Arv LIST COMPLETELY

4M /

/4HC /

IPRINT

NTWf2),IPRTMT(320)

CW

TFSTtD MUTANTS

,T?0, 'COMPLETELY TESTED OATA» ,T90,•DATA «,2A4)

TPRT

IPPI

IPPT

TPRT

IPRT

IPRI

TV PI

TPRT

IPRI

IPRT

TPRT

TPPT

/.

x p •,:. x

',2X,'
B',1X,

TESTS'

IPRINT

NT(5),

NT(09)

MT(10)

NT(!1)

NT(1?)

NTJJ.3)

NTC.4I

NT(15)

NT(36)

MT(?7)

MT("7)

NT(85)

,' ISOLATE' ,].X, 'STOCK NO m C' ,3X ,
TM',2X,'TFSTi,IX,'COMPLEMENTATION',?X,

'0IL',1X,'H5T» ,2X,'OIK»

)

IBL,1 )

,IBL,1

,IP|.,J

,IBL ,1

,TBL,1

,1*1,1

,I8L,1

,IBL,1
,IBL,1

,IRL,1
, I7EPO

,IPL,1

0.0)

EO.O

FO.O

EO.O

FO.O

FO.O

EO.O

EO.O

EO.O

EO.O

).EO

EO.O

GO TO

) GC to

GC TO

GO TO

GO TO

GO TO

GO T0

GO TO

GO TO

GO TO

.0) GO

) GO TO

9999

9999

9999

9999

9999

9999

9999

9999

9999

9999

TO 99 99

9999

TDRTMT(J),1 ).E0.0) GO TO 9999

TPPTNTQ65) ,IBL,l) .EO.O) GO TO 9999
E( IPRINTji 76) ,TPL,1) .FO.O) r,n TO 9999
E(TPPIMT(T76),I7FPO,l).NE.O) GO TO 99

F(IPRINTC>45),TP!.,l).EQ.O) GO TO 9999

,2 69
E(TPRINT(J), IRL, 1). EO.O) GO TO 9999

TPPINT(.l) ,J =9,15) ,IPR TNT(38), IPR INT (39),
,n =41,45),TOR INT(16),I PR INT(17),
,L=27,37),(IPRINT(M),M=96,116),
6),IT°PI NT(JK),JK=258,277)
,3A1,?X,4A1,2X,?41,1X,3A1,1X,2A1,1X,2A1,1X,A1,2X,2AJ ,1X,

,?A1,2X,Al,3X,AI,3X,2A1,4X,10A1,6X,2A1,3X,A1,1X,Al,
Al ,?X,^A3 ,3X,A?,6X,3A1,« ' ,Al,IX ,341 ,» ' ,Al, IX ,3A?., • »,
,1X,4A1)
PR IN T

1.

.~9) CH TO oqqq
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SURROUTINE LI*T6(N0W)

C*****THIS PROGRAM LISTS INCOMPLETE CARD FIVES

CATA IBL/4H /

LOGICAL*! IPRINT

FT MENS ION NOWf2),IPRINT(320)
REWIND 11

2000 LINE=0

PRINT 88, NOW

88 FnRMATUHltT30,"INCOMPLETE CARD Fl VE S »,T90,•DATE «,2A4)
PRINT 17

17 FORMATl 'C« ,T2,'FXP',IX,'ISOLATE' ,IX,'STOCK NC M C , 3X ,
* 'OLATING',5X,*L',2X,•IK", 2X, •TESTi ,IX, •COMPLEMENTATION* ,2X,
* «AD-3' ,2X,« AD-3P* ,!X, 'DIL'jlXt'HET* ,?.X,«DIK«
* ,6X,«TRIKAPVON TESTS')

9999 REAOtl? ,EN0 = 19) IPRINT

IF(IC0MOARE(IPRINT(I65),IRL,1).EO.O) GC TO 9999
TF(ICrMPARE(IPRTNT(176),IBL,1).EQ.O) GO TO 2
CO TO 9999

2 CONTINUE

PRINT 18,{IPRINT!J),J=9,15)»TPPINT(38),IPRINT(39)t

*<IPQINT(N),N=41,45),IPRTNT(16),TPPINT(17)t
*(tpoimt(L) ,L=2 7,3 7) ,( I PR I NT(M),M=96,116),
* I OR I NT (3 76) , flPPINTCJK), J K= 2 58,277)

18 FOR mat('0« ,3A1,2X,4A1,2X,2A1,1X,3AI,1X,2A1,1X,2A1,1X,A1,2X,2A1,*X,
*2A1,

* IX, *M, IX, 2 AS ,2X,Al,3X,Alf3X,2Al,4X,10Al,6X,2Al,3X, A1,1X,A1,
* IX,Al ,?X,A1,2X,3A1 ,3X,A1,6X,3A1 ,' » , Al,iX ,3 Al , • • , Al, 1X,3A1 , • ',
* Al,?X,4At ,1X,4A1)

I IN-'E=LINF+J

TFlLTNF.LT.29Jt GO TO 9999

GC TO 2000

f g RETURN

FNO
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ci^qmiTTMF LTST7(NOW)

r**^**jMI<; DPnoPA" LIST*; imcpmplftf CARO SIXES
0 4 t a h< ? I t*u •? )

DATA \'0,N1 ,N3»W8/4H0 ,4Hi ,4H3 ,4H8
TATA TR.L/4H /

LrOTCiL*': IPRINT
njwcMCTrri Mru(?) , I°R I VT(?;?o)
pfwjwn >'

7nop LIME=C

p r x V t p g ,

P " T M T '; 7

NOW

,T?0, ' TNCryo) ctf CARD SIXFS«,T90,'DATE «,?A4)

, • ? ^niATE' ,\y., • stock i\'n m c» ^x,
* •Pi_.ATTMr,» ,6^pl,,?x,,tn,,?^,'te«;t»,ix, • co*plc:mcimt attom« ,?*,
* » AO-~ • ,/X , ' in-3B' ,X?' , ,nU' ,1X,'HFT« ,->X, 'OIK'
* ,6^,•tpTKAPvrw TFSTS')

9999 P F "0 ( 1 •> , f-M("! = * 9 ) TPDJnjt

Trl rm«n»Pr ( TPL, !PPIMT{'45) ,1) .FO.O) r.n tq 9999
op - J=-5R,"<6<;

tf( irnwp^M TPL, IDC U'T< J),i).EO.O) OP t0 ?
" C.rfVTTivnc

T F ( T f r MP A*> r ( TP P TMT ( ' 5 q ) , f.i -j

jP(TCnMpARc( TPQT mt(;50) ,!>.!Q,
1[C(Ifrwo^pf (TPRIWT(r60),NR.
TF ( Trr»DAi) c ( Tdptmt(->6?), •,'(},

Trr ( Trrwijuri IPRTWT(-P6 3) , Mr>,
TP ( J f r Mp AP £ { TD0 TMT ( / 6 4 } , N't

jr ( jrrMaARt" ( TPRTMT( ?66 ) ,*'0.
7 F ( Tr r MOAP c ( Tp p I f.,i T (;> A, 7 ) t v

I p ( t r r Vo AP ''- ( TP P T ^ T ( , 6 3 ) , N8 .
fjr> Tn crj99

- ocf'Tp.'HF

PPTWT • P ,( TPQI VT(.|) ,J=9,5 ? ) , IPRT NT ('^8 ) , I PRIMT( Jq) ,
* ( jdp TMT( V) ,K'=4| ,45) , TDRIVT(\6) , TPPINJT(17) ,
*( TOPTMT(I) ,L=?7,i7),( TPPTrv'T(M) ,W=96,116) ,
* lot>IMT|i7t) f ( iddi mt( JK) ,J"=?58,?77)

V,; A- ,1V,"-Al,: V,?A1,?V, Al,/'

D.NF.O) OC TO 2

- ).Mc.O) 00 to ?

18 ). N'E.O) r-c m ?
1 ) . N-'O .0) On TO

T. ) .NE.O) OP TQ

* ).NE.0) r-Q TO

I ) .Nc.0) On TO

.' ) .NE.O) r.p td

;.) .nc.o) 00 to

FrpMA T{ ,f), ,t AX ,* ' ,4A'

' :-:.-:,:?• <, •>: „?a, ,,-;.<-, a-, ,

< -,x, a--, , .•:,, At ,;^-,-a?.,-
* V /.A

*,*? ,"%',?AX,4'-', 3 0A1,6X,~ Al,'

l TN^=I.TMi-+-
TC( ltmc .1 T. r?c)

rn to ~noo

Pt- T! IRM

r- N r.

,6.-

f,r TP 9999

3 A: .,IX,3A;

x,2fti,iy,^ii
x, a?.,ix, flj,

, A! ,;v,^i ,•
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Crrv'SI S( I )
AM cupels CPNSTSTENCV PF Cn«*r>LETELV TFSTF'P MUTANTS
MIIT4MTC AFF CX "MIT l*

T(5)tTf(IO),'°PIMT(80)
~,AP^ffcnMP^,CPMD?,DIKfTifT2,T3,TPI

Sto

TM T

rr hi

r t m

TNJT

PCW

R£W

PP

K J
RE A

HFC

FPR

OC

TF(

IC(

? CPN

P.CM

Cpw

TRT

IM

IF(

IF(

I'M

OC

4 IF(

!F(

TP(

IF(

OP

5 I<=(

TP(
PP

6 Ic(

I^(

Ip(

PC

7 TP(

Ic(

OC

IP(

I<=(

TP(

IF(

IP(
IF(

CO
r##***is

9 IP(

F putt v-

c op pep

°L F-TH"•

rp,rp AH

IMP 1 -

TMO i.4

.t j=:.,5

)=0

r>(l2,-M
P 0 r ( ~ ° 0

«AT(97X

Tf(J).=

J)=l
TIMIIf

° ?.• =T r (5

p ?=i c (?.
=t.--+-.o*

rrvoLF'M

A[;?.Mn.
r p v d - f c

TP( 1.0).

t r{6). *

TP 9

AF?.Vf.

cn^p?.f

IC( 10).

IC ( 7 ) . N

TP 9

AO-.Nc.

CPMP/.F

TP coi

AT^.MP.

CPMR?.F

r p m p;? . f

TP 0 9)

A P 3 . MF .

CnVPci.F

TP 99^

An'.NF.

CPMP?.n

TC(10).

A02P.WE

TPI.ME.

DIK .NE.

TP 3?

A0- ? ° I

A03.MF.

ft03R.WE

TC 15

A03.NF.

A03R.MF

tp 3 5

AO?.NP.

AO^^.ME

to » 5

A02.NE.

AO^R.NE

TO 15

IF(

OC

IF(

I<=(
r-c

IF(

IP(

GP

IP(
IF(

on

n=99) TPPT^T

,aCJ I°PTMT(i )) IP, AH^f AT?-R,0!K, Tl,T?f T?
,i Cli, n,T",6^v,TT t84X,U.,?X,Ii,3X, Ii )
C

P.CT OP TP "•'

) + , C*K (4)+\ 00*IP(?)+X0OO*TC(2) + 10000*ir ( \ )
0)+'i C*TC (9) +•< 00* TC (8)+T000*IC( 7 ) +10000*1 C( 6 )
T?;+}' 00*T-i

r^TATTON' TCCT I^C-P^S TSTt:\iT WIT" AO^ TYPF

0) GP TP 4

o.C?. ;s0) GP Tp 9

ME .:> ) GP TP 991

F.J) r-0 TP 9C)'

I ) 0r Tp 5

0.10110) GP tp 9
WF.* ) p,p TP og_;

E.i ) GP TP 99X

•;) GP TP 6

O.CCilO) 00 TO 9

--.) GP TP 7

0.1} i ii) GP TP 9

P.I? M 0) GO TO 9

4) OP TP 8

c.oeo'.p) on tp 9

5) r-n tp 9

O.JCOiO) GO TP 9

NE.l) GP TO 991

.ICC) GP TO 995

444) OP TP 995

0) GO TP 994

NPPNSISTF^T WTTH A0-? TVPE

0) GO TO 10

.C) GT TP 9 9?

2) GO TP j?

.1) GO TP 99''

3) GO TO \7
.0) GO TP 99?

4) GO TP 13

.1) GP TO 99?
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13

14

IP(A03.ME.5)

IF(fl03n.ME.l

GP TO 15

IF(A03.NE.6)

ic(AO3P.NE.0

DCES A03R TY

IP(C0MP1.NE.

IF(A03R.ME.l

GP TO ?i

IF(CPMP1.NE.

C-C TP |9

IF(CPWP*.NE.
GC TO 19

IF(CPMP1.NF.

IF(A03R.ME.I

GC TP ?1.

IP(AD3R.NE.0

IFICPMPI.MF.

GO TO 2]

IF(AP3R.wE.l

rOFS OJKARYO

IF(AD3.EO.?)

IF(AD3.EP.4)

TF(A03.P0.5)

GO TO 23

IF(0 IK.ME.0)

FOES TRIKAPY

IF(TOI.EO.O)

IF(TPI.F0.20

IP(TRI .to.2)

IC(TRI.EQ.22

IF(TRI.E0.2?

IF(TPI .FO.04

IF(TPI.E0.04

IF(TRI.E0.?4

IF(TPI.E0.4)

IF(TRi.eo.'4

IF(TRI.FO.22

IF(TRI.NF.44

IF(AD3.NE.3)

IF(AQ3R.EO.0

00 TO 995

IF(OIK.NE.C)

IF(A03R.ME.1

IF(AP?.E0.2)

IF(A03.ME.4)

GO TO 32

TF-( AD3R.E0.i

IF(A03R.EO.1

IF(A03R.NE.l

IF(AD3.E0.?)

IF(A03.NE.4)

GC TO 32

IF(A03R.ME.1

IF(AP3.EQ.I)

IF(AD3.NF.5)

GC TO ^/

IF(An3^.E0.J

IE(AD38.EQ.l

IF(AP38.F0.1

GC TO 995

IF(AD3.E0.1)

15

GO TO 14

) GO TO 99?

GO TO 15

) GO TO 992

PE AGREE WITH COMPLEMENTATION TESTS

0). GO TO 16

) GO TO 993

III) GO TO 17

11) GO TO 18

1) GO TO 2C

0) OO TO 993

CC) GO TO 21?

Hill) GO TO 993

00) GO TO 993

N AOREE WITH A03 TYPE

GO TO ?2

GO TO 22

GO TO 22

GC TO 994

CN TEST AGREE WITH AD-3 AND/OR A0-3B TYPE

GO TO 24

) GP TO 2 5

GO TO 26

) GO TO 26

2) GO TO 26

0); GP TO 28

2) GO TO 2 9

2) GO T0 29

GO TO 31

) 00 TO 31

4) GO TO 31

4) 00 to 995

nr Tp 995

) GO TO 32

00 TO 32

) GO TO 99 5

PC TO 32

GP TP 995

) GO TO 27

C)GO TO 27

CG)GO TO 995

PC TO 32

GP TO 995

) GO TO 995

Gn TO 32

GO TO 995

) GO TO 3 0

C)GO TO 30

COOP TO 30

rjO TO 32

16

17

18

:;,9

iO

? Li.

7?
r#**##

2-a

24

25

?6

27

28

29

30



IF{AD3.NE.5) GC TO 995

GO TO 3?

31 IF(A03R.NF.O) GO TO 995

IF(A03.EO.O) GO TO 32

IF(AD3.MF.6) 60 TO 995

32 GC TO 2

991 im-im+*

IPPINT(80)=4H 1

GO TO 999

992 M2» = M2) + !
IPRINT(80)=AH ?

GO TO 999

993 I(3)=I(3)+1

IPPINT<80)=4H 3

GO TO 999

994 I(4) = H4) + 3.

IPRINT(80)=4H 4

GO TO 999

99 5 I(5) = I(5I + 1-

TPRINT180)=4H 5

999 WRITF(1'4) IPRINT

GC TO 2

99 END FILE 14

RETURN

END

121
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INCONSISTENT WTTH AC-3 TYPE',

NT WITH AO-3 TYPE«,

TNCONSTSTENT WITH AC-3* TYPE'

STENT WITH AD-3 TYPF*,

ISTFNT WITH AD-3 AND/OR A0-3P

SLiRPPUTTME L!ST8H,NPW)
LOGICAL*! tpptnt

niMFNSTON T ( 5) ,M0W(2 ) ,T°R I NT (320)
00 100 J=l,5
IF( i(J).EO.O) on tq IOC

REWIND 3.4

44 LIVF=0

r-P^ TP (1,2,3,4,5) J
; pp. TNT 6,wnyj

6 FPRMATI.1H1 ,T3C,'CP»'PLEiVFNTATION TgsT

* T90,•D«TC «,2A4)

OC TP 1.1.

? PRINT 7.NPW

7 FPRaAT(lH|,T30,'An_3B TYPE TNCONSISTE

* T90,»OATE ',2A4)
GP TP H

3 PRINT 8,MOW

8 FrRMAT( 1H1 ,T30, lCP^t,LEfvENTATTON TE^T
*,T90,'«DATE «,2A4)

PC IP 13.

4 PQJMT 9,MOW

9 Fn<JMJT(|Hl ,T30, 'HI KARYCN TEST INCONSI

* T90,«0ATF ' ,2A4)
CO TO 11

5 PRINT 1.0, NOW

10 FPR^ATd^X ,T30,'TPTKARYPN TEST INP.ONS
* TYPE' ,

* T90,«0ATF «,?A4)

1J PPTMT 17

•7 FORMAT(«C ,T2, 'EXP',IX,'ISOLATE',1X,»
* 'PLATING' ,5X, 'L',?y, 'IN' ,2X,'TEST«,1
* •AD-?',?y,»AD-3P«,IX,'0IL',1X,"HET',
* ,6V\"TRIK ARYrN TESTS')

33 PFA0U4,£Nn = 1C0) IPRINT

rFC0DE(4,iIlinoRINT(320)) *
ill 5 FPRMAMII )

IF(K.Nf.J) OC TP ?-?

PR TNT !8,(!PR!l\T(K),K=9,15),IPP!NT(38
*( Idptmt(N),N = 4!,45),TPPINT(!6) , TOR I NT
*( IPRINT(L) ,L = 27,?7),( TPRINT(M) ,M=96,i
* IPRINT(176) ,«IPRINT( JK),JK = ?.58,277)

18 F0pmat('0' ,3AJ ,2X ,4A1,2X,2.Al,IX,3Al,1
* ? Ar' ,

* IX, 2 * 5,1X,?*1,2X,A1,3X,A1,3X,2A1,4X,
* !.X,AJ ,?X,AJ. ,2X,.3A1,3X,AJ ,6X,3A1,« ',
* «1,1'X,4A1,1X44AI)

LTNF-L7NF+1

IF(LI^F.LT.2 9) OP TO 3?

PC TO 44

100 CPNTIMIIF

NT=1(1 )+ I(2) + I(3) + I(4) + I(5)

PPIMT 200,NT,MOW

200 FORMATdHl ,'END PF CONSISTENCY TEST W

*,2A4)

RETURN

END

STOCK NO MO ,3X,
X,'COMPLEMENTATION',2X,
2X,'0IK«

),IPRINT(39),

(17),
16),

X,2A1,1X,2A1,1X,A1,2X,2A1,1X,

!0A1,6X,2A!,3X,A1,1X,A1,
A1,1X,3A1,' ',A1,IY,3AI,' ',

ITH',T5,» ERRORS',T90,'DATE '
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SUBROUTINE TAl'LY(MCM,NCW)

C**** THTS PROGRAM TALLIES MUTANTS WITHIN EACH TREATMENT

C**** TALLY CONTROL CAPOS ARE ON UNIT 15

C**** TALLY IS WRITTEN ON UNIT 14

C**** COMPLETED MUTANTS ARE ON UNIT 13

LOGICAL*! IPRINT

INTEGER A0 3,AD3P,DIK,T1,T2,T3,TRI

DIMENSION NCW(2)

DIMENSION TAC3P(3) ,ITRI(3)

DIMENSION mcm|5),LI.ST(1000),IPRTNT(320)

REWIND 15

RFWIND 14

f\T = MOM(X )+ MCM|2)+M0M( 3)+MOM(4)+M0M(5)

1 R EA0(15,FN0 =99 9)T A,ID,IT,XS,I SI,IS2,DS,FRE 0

N=0

REWIND 13

2 REA0(13,tMD=3) IPRINT

DECODE(320,14* T°RINT(i))IF,I SOL,AC3,AP3B ,DIK,T1,T2,T3

14 E0RMAT(8X,T^,T4,9 2X,I2,I3,T161,15X,I1,84X,U,3X,I1 ,3X,T1)
IF(IF.NE.IA) GO TO 2

IFUS0L.LT.IS1) GP TO 2

IF(IS0L.GT.IS2) GO TO 3

N-N+l

IF(OIK.NF.O) niK=i

TPI = T3+ .10*T2+ 100*T1

LIST(M)=TRI+ !0OO*DIK+ 10000*AP38+ 10000000*AD3

GO TO 2

3 J = l

IF(N.EO.O) GO TO 1

5 DO 4 I=J,N

IF(LIST( I) .r-EiLI^T(J)) GO TO *

L=LIST(J)

LIST(J)=LIST(f)

LIST(I)=L

4 CONTINUE

J = J + 1

IF(J.LT.N) OC TO 5

PRINT 88,1 A, TSI,IS2,ID,IT,XS,NOW

88 FORMA T(1H3., 'EXPEPIMFNT« ,T5 ,5X ,•TSOLATES •,15,' TO', I5,5X, 'DESIGN=« ,
*I5,5X,'TPFATMENT=',T3,5X,«OOSE=',F10.4,T118,«DATE ',2A4)

100 FORMAT(iH0,Tll,I 2,Ti6,312,T?6,11,T30,313,T42,I4,6X,3F8.5,2X,3E17.8

*)
300 FPPMAT(1M0,TH ,I2,T16,3I2,T26, II, T42 , T4,6X ,3F8 .5 ,2X, 3E1 7 .8

*)

PRINT 99

99 FORMAT!two,TIG,'AD-3',3X,'AD-3B',3X,'DTK',3X,'TRIKARYON',4X,'N',
* 6X,'FRACTION',7X,'LIMITS',11X,«FREQUENCY',18X,'LIMITS')

1 = 1

7 MJV = 0

IND= LIST(i:)

DO 6 J=I,N

IF(LTSTU) .NE.IND) GO TO 8

1= 1+1
MJM=NUM+1

6 CONTINUE

8 AD3=IND/10CC0000

AD3R=IND/10000

rTK=TNO/i000

TRT=TND-1000*DIK

riK=DIK-10*AC5R
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A03 8 = A D3 P-1C C G * AD3

X = M

F=XX/X

CALL RTCnMP(yx ,X,<n,P?)
r-P = F*Fi5FO

CALL orI^(XX,PP,>L,XU)
IAC^Pd )=AP38/100
!An3R{?)=Ar3a7!0 _jq* T A03P, (} )

I A0aa( 3) =A 0 3P-1 00*TAD3P (! )-? 0*1 A038( 2)
ITRJ(1)=TRJ/ICC

TTPT(2)=TPT/^G-10*ITRI(3)

TTRI(3)=TP T-1C0*ITR1(? )-10*ITRI(2)
Ip(DIK.NE.C) GC to 5 00

500 CCNTIMliO.

pp INiT 10 0, A03*I An?,n,OTK,ITP T, Ni)W,crDi , P?,FR,XL,XU
GP TCI 40 0

700 C I: NT I Mi ip

TF(TRi.NF.O) GC TO 500

PRINT o00, AD"3, IAD',8,rtTK, N!!M , F ,PJ, , P? , FR , XL , XU
400 CO MT TN< IF

V"?TTE( i-4) INP^NHM, p,cd , jc* , TS?,T A, OS , «<X ♦ X, XS , I Ot TT
IF( I .LC.N) GP Tn 700
P o T MT 6 0 C, y.

600 FOPMAT( iQ' 4T90, 'TOTAL wijtanT^ =»F7.0)

P'lNT 6^C,7X

t50 fcipv'at( • n», T9o , 'nTFirp vuta*ts: =*f7.o)
PR I N'T 66C,rRr0

6 60 FOR MfiT (• 0> ,T9C ,'TOTAL FRpciUE^CV» F.1? . 3 )
Cn T n %

70 0 CC^TTV'iP

I = J
GC TO 7

cqo Flyp PTLF 14

R F T!) R M

f N n



125

put I Nr SPOT ( i pot , t r-cr, fciii ,y LOV, XHAT,YRAT, *R!X ,n;|, mi

ophobam rnoTc miit/\mt<; ACCPPOTNP TP TYPE FOP TALLV

n<: Ji'im OX (1 ) ,^'.(i) ,m;M2 )
NKTPM TPLT(i) ,IP-ET(.\), 10111.(1. ),X).0V(1) ,XHAT(i)

N c t p n >. R ^ t ( ^ ) , x P TX (1 )

CljP D

TH T S

"E Al.

PT'-'F

0 ""F

n t mf

I="
L=tp

OP ?
IFf T

T1, = T

I'=l

I, = T

X!=X
<:

T1 = X

L'?=X

K? = M

K ~ = M

Y Y = 0

TP!IT

TCP-T

IPUL

y l pv

XHAT

XpAT

Xp TX

V1U

V"(J

01 (J

I PUT

IGET

IPUL

XLOV

XI-AT

>PAT

X°IY

VI ( T

"2(1

CHI

t=Il
CC-NTIM'.IF

1 = 1 + 1:

TC(I

RETU

END

(IT

.1
D! I

P!)

OF

f>l!

LP

HA

*A

° I

•* (

7:i

I <

(J

(J

(J

(J

(J

(J

(J

) =

) =

) =

( I

(J

(i

(I

(I

(I

(I

) =

) =

>=

( i

= 1

T(

T(

T(

t.(

V(

T(

T(

X(

I)

J)

J)

) =

) =

) =

) =

) =

) =

) =

V?

Q~>

) =

) =

) =

) =

> =

) =

) =

K«~

K '

y y

)

J ) . -'

J)

J)

J)

J)

,D

I)

J)

;.L) PC TP

r-niu

TPUL (I )

XLCVH )

XHAT(I)

y R A T ( I )

V^IXd)

(I )

(I)

IT)

I»,

I "-1

I?

XI

S!

Tl

.LT.w) OC TP I
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S1=SI+F

TN=TN+XZ

GO TO 4

5 I=T+?

XKI ) = XA

LIU ) = TO

L2(I)=IR

IPUL(I)=ID0

I put {I ) = m
IP-ET(I ) = SDM

XLOVU )=S}

XFATU )=XX

XRAT(I)=TM

XRIXU )=TM

J?l=J2/tOO

J22=tJ2-100*J?l)/10

J23=J2-X00*J21-10*J?2

JIS=J1/100

J12=fJl-100*Jli)/IO

JS3 = Ji-100*JH-!0*J12

IV=ID/IOOC0

IW=ID-10OOO*IV

IF(IS.FO.O) GC TO 889

PRINT 888,inc*IW,J4,J3,J21,J22,J23,Jll,J12tvll3»Sl,SUM

888 FPRM.AT(iH0,T55,I5,5X, 15, 5X ,812 ,F8. 5,2X, E16. 8)

GO TO 900

889 PRINT 999, I0CHW, J4,J3 ,J21 ,J?2,J23,S1,SUM

999 FORMAT(!H0,T55,I5,5X,I5,5X,5I2,6X,F8.5,2X,E16.8)

900 CONTINUE

J1=I5

J2=I4

J3=I6

J4=I1-

ID0=M1
I0 = N2

xx=xs

XM=X7

XR=XO

XA=XR

IO=LO

IR = LR

GO TO 30

6 I = I + J,

XKI )=XA

Ll(I ) = IO

L2(I)=IR

IPUL(I ) = IOC

TPUTd )=ID

IOET(I )=SUM

XLovei)=si

XHAT(I )=XX

XRATd )=TM

XPIXfl )=TM

J21=J2/100

J22=(J2-lOO*J2i)/10

J23=J2-iOO*J23-iO*J22
J11=J1/100

J12=<J1-100*JU)/10
J13=J1-X00*J11-10*J12

IV=ID/10000
IW=ID-10000*IV

IF(IS.EO.O) GC TO 989
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PRTnjt 8 88, TOO,TW, J4 , J3 , J21 , J22 , J23 , JU , J12 , Ji3 , SI , SUM

GO Tp Q09

989 PRINT 999, TOCIW, J4, J3,JZX ,J22,J2^,S1,SUM

909 CONTINUE

1.3 FPRM4T(//,to',T4,'EXP OES. TRT. OPSE NI N2 NT ',T40,
*'FRACTION LOW LIM. UPPER LI*. FR EOIJENCY', T93, ' LOW LIM.'.T109,
*»l)Ppco LIM.' )

7 REWIND ?4

PFA0(16,FMD= 5.G) TO,LINn,iYIST,rS

IF( TO.EO.ri* ) GC TO 3

8 8 IF(I .FO.O) GO TO 3000

PRINT \3

CALL ^PRT( TPLT,TPFT,IP1JL,X10V,XHAT,XRAT,XRIX,X1,L5.,L2,I)
N=T

J = l

ICT= 0

VI?. in=TPUT(J)
Tno=TPliL (J>)

EPAC,t = o.

XN=XHAT(J)

SU«=0.

TN = 0.

TM=XBIX(J)

IW = LJ (J)

IOY=L2(J)

XY7=X5. (J)
I?. DC 8 t=J,n

IF( IPUT( I).NEJ IO) GO TO m
SUV=SUM+IrET(I)

FPACT=fr,4CT+XL0V( I )

TN = TM+ XR.AT(I )

K = I

8 CC NTT Ml IF

1} CONTINUE

CALL PICONSTN,TM,XR,XC)

CALL P0T.S(TN,5UM,XLPW,XUPP)
PRINT 9,IE, IVY,IOY,XY7,TN,TM,XN,FRACT,XR,XC,SUM,XL0W,XUPP

9 FORMAT! •0H3I5,F7.0,3F5.0,3F10.5,1EJ8.8)
I V7 = XV7

WRITE(5?,15) IN,IF,IVY, 10Y,IY?,TN,TM,XN,SU*I, NOW

* 5 pppmat{ I<r!,^I^(T7,3':5.0,E16.8,T73,2A4)

WRITE (17) IF,IVY,TPY,XY7,SUW,XL0W,XIJPP

J = K + 1

IF(K.LT.N) OC TO 2 22

ENO FILE 17

IF( I.LT.3) GO TO 3000

PALL REO°(NawtLTST,TN)

3000 CONTINUE

IF(SWl.FO.l) GO TO 09

DO 14 1=1,15

14 LTST( I )=,MTST(T)

IN = IO

GO TP 200

JO SWl = i

GO TO 88

99 RETURN

END
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SLRROIITINE P ICONF (TN, TM ,PI ,P2 )
C**** CCM°UTES ft INO*IAL CONFIDENCE LIMITS TN=08SERVED NUMP-ER OUT OF TM
c***** Pl=LOWEP LIWIT, P2= UPPER LIMIT 95 PER CENT

C^TA E/.COCl/

0=TM+1.

P1=TN/TM

P5=PJ

IFCl.LT.l.) PO TO 50

Pl=.99

50 IF(TM.E0.0.) GO TO 260

P3 = 0.

CT = 1.

90 X=TM*AL0G(i.-Pl)
7=AL0G(P1J-ALOG(l.-Pl)

S=EXP(X)

v = l.

110 IF(Y.GE.TN) GO TO 170
X= X+7+AL0G(C-v)-AL0G(Y)

<: = S + EXP(X)

Y=Y+2.

GC TO 110
i70 TF(APS(S-.975),.LT.E) GC TO 260

IFICT.GT.20.) GO TO 260

IF(S-.975.LT.O.) GO TO 240

P3 = oi

P1=(P3+P5)/2.

CT=CT+1.

GC TO 90

240 P5=P1

P1=(P3+P5)/2.

CT=CT+J.

GC TO 90

260 P2=TN/TM

P5 = P2

IF(P?.OT.O.) GC TO 280

P?=.01

?80 IF(TN.EO.TM) GC TO 440

P3 = l.

CT = i .

290 X=TM*AL0G(P?)

S=EXP(X)
7t=ALOP-(1,.-P2)-ALOG(P?)

Y = 1 .

^10 IF(Y.OE.TM-TN) On TP 365

X= X+7+ALOG(0-Y)-ALOG(Y)

S = «;+EXP(X)

Y=Y+1.

GP TO 32 0

365 IF(APS(S-.975),.LT.E) GP TO 440

IF(CT.PT.?0.) GO TO 440

IF(S-.Q75.P-T.O.) GC to 420

P5=P?

P2={P5+P3)/2.

CT=CT+1.

OP TO 290

420 P3=P?
P2=(P5+P3)12.

PT=CT+1.

GC TO ?90

440 RETURN

ENn
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SUBROUTINE PCI MXX,FR , Y|_,XU)
C**** CC^PUTFS PCISSCN CONcTDENCF LIMITS FOR NON-ZFRO FREOUENCY(fr).
C**** when XX IS roSEPVFO NUMRFR.

DImpMS I ON A{200),P(2 00),AJ (200),82(J 00)
FPi'TVALENCE (A(201 ),«(!)),

* (AKX01) ,B1(J) )
CAta />/ 00000', 0.051, C.355, 0.818, 1.366, 1.970, 2.613, 3.285,

* 3.285* 4.460, 5.323, 5.323, 6.686, 6.686, 8.10?, 8.102,
* 9.5S8* 9.598,11.177,21.177,12.817,12.817,13.765,14.922,

1. 4. 92 tt 16. 768,1 6.770,2-7.630,19. 050,19.0 50,20.330, 22.360,
il.~h0,?2.940,?3.760,23.760,?5.400,26.310,26.310,27.730,
•> 8. 970, 2 8. 970, 3 C. 020, 31.670,31.670, 32. 2 80,? 4. 050, 34. 660,
34.660,36.0?0,37.670,37.670,38.260,39.760,40.940,40.940,
41.750,43.450,44.26 0,44.260,45.280,47.020,4 7.690,47.690,
48.740i50.420,51.290,51.290,52.250,53.720,54.990,54.990,
55.57 0* 56.990,5 P.720,58.720,58.840,60.240,61.900,62.810,
6?.. 8?.0,63.4 90,64. 950,66.760,66. 760,66. 760,68.100, 69.620,
7i.090j71.000,72.?R0,72.660,74.220,75.490,75.490,75.780,
7 7.|6Ci78.73 0,79.980,79.9 80/

FAT4 p/ 80..?5i 82.61, 83.14, 84.57, 84.57, 84.67, 86.01, 87.48,
8°.23, 89.23, 89.23, 90.37, 91.78, 93.48, 94.23, 94.2%
94.70,' 96.06, 97.54, 99.27, 99.17, 99.17,100.32,101.71,

'.03. 31* 104. 40, 104.40,1-04. 58,105.90, 207. 32, 209.11,109. 61,
109. 6! i, U 0.11,2 11. 44,11?. 87,114. 84, 114. 84, 11-4. 84, 11 5. 60,
' 16. 9 3, 1-1 8. 35,120. 36,120. 36,120. 36, 121. 06, 122. 3 7, 1?3. 77,
125. 46U26. 26,''6. 26, 126. 48,12 7. 78, 129. 14, 130. 6 8, 132. 03,
1 32. 03,132.0',! '3.14,134. 48, 1 35. 92, 23 7. 79,137. 79, 137. 79,
138.49{139.79,141.16,142.70,144.01,144.01,144.01,145.08,
146. 39a47. 80,149. 53,150. 19,150. 19,150. 36, 251.63, 152.96,
154.39*256.32,156.32,156.32,156.87,158.15,159.48,160.92,
162. 79 t,l 62. 79,162. 79,163. 35,164. 63, 165. 96,167. 39, 169. 33,
169.33,169.33,169.80,171.07/

FATA Al/ %2g5, 5.323, 6.686, 8.102, 9.598,11.177,12.81-7,13.765,
1-4.9 21 ,2 6. 768,17. 63?, 19. 050, 20.33 5, 22 . ^64, ?2 .945 , 23 . 762 ,
25.40C,26.306,?7.735,28.966,30.017,31.675,32.277,34.048,
34.665, 36. 0"*o,?7. 670, 38.160, 39. 760, 40. 940, 41. 750, 43. 450,
44.2 60,45.280,4 7.02 0,47.690,48.740,50.420,52.290,52.2 50,
53.720,54.990,55.5!0,56.990,58.720,58.840,60.240,61.900,
6,?. 810, 63. 490, 64. 9 50, 66. 760, 66. 760,68. 1-00, 69. 620, 71. 090,
71 .?80,72.660,74.220,75.490,75.780,77.160,78.730,79.980,
80.2 50,81.610,83.140,84.570,84.670,86.02 0,87.480,89.230,
89.?3G,90.370,91.780,93.480,94.230,94.700,96.060,97.540,
99.170,99.170,100.32,101.71,103.31,104.40,104.58,105.90,
.10 7.3 2,109.12,209.61,110.11,111.44,112.87,114.84,224.84,
21 5. 60,116. 93,11 8. 35,1.20. 36/

DATA Pi/ 120.36,121.06,122.37,123.77,125.46,12 6.26,126.4 6,127.76,
1 29.14, 130.68, I"3?. 03, 132. 03, 133. 14,134. 48,135. 92, 137. 79,
!"7.79,138.49,139.79,241.16,142.70,144.01,144.01,145.08,
•46.39,147.80,149.53,150.19,150.36,151.63,152.96,154.39,
156.32,156.32,156.87,158.15,159.48,160.92,162.79,162.79,
'63.35,164.63,165.96,167.39,169.33,169.3%169.80,J 71.07,
172.3 6,173.79,175.43,176.23,176.23,177.48,178.77,180.14,
182.67,2 83.05,183.05,183.86,185.13,186.46,187.89,189.83,
189.83,190.21,191.46,192.76,194.11,195.63,297.09,197.09,
197.7 8,199.04,200.35,201.73,203.35,204.36,204.36,205.31,
206.58,2 07.90,2 09.30,211.03,211.69,211.69,212.82,214.09,
215.40,2 J 6.81,228.56,219.16,219^16,220.29,221.56,222.86,
'. 24.26, 22 5.90, 226.81,226. 81/

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

DEN=XX/cp

MJM=>X+1.



IF(Mf.lrV.r,T.2O0) GO TO i

XL = A(<N'UM)/nEN

XL' = A! ( MJM) /DEN

GO TO 2

XL=FP-1.96*S0RT(XX)/DEN

XU=FR+1.96*SCRT(XX)/DEN

PETUPM

F-ND

131
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SUBROUTINE REGR(NOW,LIST,IN)
C**** ppoGRAM TO PRfNT AND PLOT LOG-LOG REGRESSION ANALYSIS FOR
r**** FACH SUMMARY^ USES E7PL0T PACKAGF FOR CALCOMP PLOTTER.

INTEGER TITLE

0 IMFMS TON E(50 ),JCHAR (3 ),T ITLE (1,9 )

DIMENSION N0WI2),LIST(15),A(50),R(50),C(50),X(50)
DIMENSION LAMP(3)

DATA JCHAR/5,24,24/

ISW=0

CALL ARRANO

REWIND 17

1 REfiO(17,ENP=999) IE, IV\, TO Y,XY7_,SUM, XLCW.XUPP
998 IF(XY7.F0.0.) GO TO 1

1= 1
99 X(I )=XY7

ml I )= SIJM

P( I)=XLCW

C(I)=XUPP

2 REAO(x7,ENO =2G) IX ,IZY,IPY ,XY7,SUW,XLCW,XUPP
TF( IX.NE.IE) BO TO 3

IF(IZY.NF.IVY) GO TO 3

IF(XY7.E0.0.) GO TO 2

IF(SUM.EO.O.) GO TO 2

1 = 1+ 1

GP TO 99

3 IF(T.LT.3) GO TO 988

CALL STAT(X,A,SL,CL,SENS,F,SE,I)
98 PRTMT 5,IE,IN,LIST,N0W

5 FORMAT('1' ,•EXPERIMENT',I 5,5X,13,5X,15A4,T100,•DATE',IX,2A4)
PRINT 8 8,IVY

88 FORMAK '0' , 'DESIGN', 15)

IJ=I-2

PRINT 6,SI ,CL#SENS,F,IJ,SF

6 FPCMAT(//, »ONT05,'{;LOPE=',F10.5,' +-» ,FIO .5,5X ,'SENS=« ,E16.8,
*5X,«F=»,F10.5^5X,'DF='T5,5X,'SE=',F10.5//)
PRINT 8

DC 7 J=1,I

0=X(J)

C=A(J)

E(J)=SFNS*D**SL

PRINT 9,0,0,P«J),C(J),E(J)
9 FCRMATCO' , F9I 0 , Tl 5, El 6.8 , T40 , E16. 8 ,T60, E16 . 8, T80, E16.8 )
8 FORMATCO' ,2XC DOSE',T18,'OBSERVED',T42,'LOWER LIMIT', T62,
♦'UPPER LIMIT*|T84,'EXPECTED')

7 CONTINUE

CALL LLPL0T(-I,-3,X,JCHAR,.105,A,R,C)
CALL GPC0RD(XI2),F(1),XG,YG)
CALL OPCORP(X« T),E(I),XF,YF)
CALL PLCT(XG,YG,4)
CALL PL0T(XF,YC,2)
DO 14 mp=1,t

CALL GRCORDJXH^p),R(MP),XG,YG)
CALL GRCORO(X<lMD) , C( M° )., XF , YF )
CALL PL0T(XG,YG,4)
CALL PL0T(XF^YF,2)

14 CONTINUE

CALL SYMBOL(5.5,.l,.14,4HnOSE,0.0,4)
CALL SYMROL(0.0,4.5,.14, 9HFRE0UENCY,90.0,9)
no ii M=iti5

11 TTTLE(M)=LTSTfv)
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TITLE(16)=4HEXP

ENC0DEU0,12,TITLE<17))IE
ENC0DE<i0,l3,TITLE<i8)) IVY

12 FORMATUA)
ENC00E<l0,12iTITLE(19))IN
CALL SYMBOL(lJ5,i0.6,.14,TITLEfl),0.0,76}

13 FORMAT*•-»,13)
ENCODE(15,15,LAMBQ)) SL

15 F0rRMAT(,SL0PE=NF6.2)
CALL SYMBOL(8.5t.1».14,LAMB(l),O.0,12)
CALL PLOT(13.0,.0,-3)

988 IF< ISW.EO.l) BO TO 999

IE=IX

IVY=.ZY

GO TO 998

10 ISM'l
IFU.LT.3) GO TO 999

GO TO ?

999 RETHRN

END



C**

134

SL)B k UU T i \t c o i AT ( X, A , 6 1 , F 7 , F ii , r , r o , i )
** PKJGKAH i-J CuMFuTc olfiPLL Luu-Luij KcoKciilbii
*=* X=X AXib VAnjtS,A = iC AXi b,3i = .iLuPi:,f f = 9.5 FL LuisF i Ucnl2 ,
** F3-i.«T;;,i,cFHA^TILub)if = F vaLJc Tj I ii 5 T iW.t-iEi<u SLuPc,
** Fo = 3 I AiuA <u c i^inuR , i =NUJviocK Jr uojLKVrtliui^

DIMLNiluN ,<{ i) , ASi ) , Zl3u) , w l j«j i » T( 30 J

JaTA r/I^./Co,'t.303fi.i6^,i.77u,<i.p7 1,i..44 7f^.ifaS,2.iu&,t.262,
*2.22 3,2.2wl.,2.1/^,2.16v>,2.i4:>,2.x3x,2.12G»t.ilG»2.1Oi»2.G9'.if2.06i
*2.u3u,2.Ji%,.i.0o9,^.0b4»^.GoJ,i.UDo,£.G:>^»£.i>'t&,«!i.G45,2.042/

31 = 0 .

5 2=0.

S 3 = 0.

S4 = (j.

35 = 0.

50 = 0 •

0U i J = i , I

X1=AL-jG(X( J))

Yl=ALu5(A(J))

51 = 5 1 -t-Xi

S?=b2+Yl

53 = Sj+Xi*X i

54 = S4<-Yi*/l

1 S5=55+X1*Y1

CT=I

Fl=Si/0T

F2=S2/CT

F3 = 3j-Si *Fi

F4=S4-S2*F2

F'5 = b5-S2*ri

tl=F4-(F5*F5i/F3

rf>= SQ.--, Tl cl / ( (CT-2. i*hjJJ

a 1 = F5/F 3

J = I

IF( i .GT .32) J=j2

F? = T{j-2)*Fp

i-3= r2-ol *F i

Fo=cXP(Fo)

F=( r3*l-5 )*( CT-2. )/ ii~3*ci }

kcTJKa

ci'^D



S3

•J 9

77

3 J

Oi

Kl

1 =

K r

XI

i =

GJ

N =

L =

D =

DO

IF

Ml

M2

Hi

11

LI

li

Z'+

LL

L2

L3

XI

X2

X3

X4

LI

L2

L )

XI

X2

Xj>

X4

0 =

CJ

L =

IF

Sl

OJ

XI

WR

CJ

EN

RE

EN

oKCJTI

lYtr.Jj i j

w i imJ 1

I

Au(1 It

(I >= Xl

I +1

TO 3)

1-1

1

Xi(L)

1 J=L

(XllJ)

=L1(L)

=L2(L)

= L 3 I L )

= X 1 I L )

=X2(L)

= >0(L>

= X 4 ( L )

(L)=L1

(L)=L2

(L)=L3

(L)=X1

(L)=X2

(L)=Xi

<L)=X'+

( J) = M1

( J) = .12

<J)=M3

(J)=Z1

U)=LZ

I J) = Z3

( J) = Z-t

XllL)

NTIinUc

L + l

(L.LT.

rt I NJ 1

4 1 = 1

( I ) = X1

ITEI 17

n riiMUc

D FILE

TURN

D
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i >i t_ A K K A .\ o

ii L it ^ GO ) , L^.1 ^w-J ) , l_>1 lOJ ) , All 2 JO) , X^ i 2 CO) ,X3 I 20 j) , X4( 2oG )
7

r.HJ = ^9) Li I I ) , L2( i ) ,L3ii J ,xlU ) ,X2( i j , X3 ( I ) , Xt ( I )
(I)+1CvjGj*l2( 1)

»i»

• \jL.G) ou Tu 1

(J)

I J)

(J)

(J)

(J)

(J)

(J)

<h) GG Tu 7 7

7

, N

I I )-100000*L2U )

)L1(1 ) ,L2(I),L3( I) ,XX( 1),X2(I) ,X3(1),X*(1)

1.7



//FT63.FT50FG01 00 *

/*

//LIUK.SYSIN DO *
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HEX DcCK FOR tZPLOT GOES HERE

/*

//GO.SORTLIB DU DSNAMt=SYS 1.SORTLI3,01SP=(OLD,KEtP)

//GG.SYSOUT DD SYSOUT=A

//GG.SORTWKOi OD UN 11=2311,SPACE = (TRK , (300))

//G0.S0RTWK02 DO UN IT = 2311,SPACt= (TRK , (3C0))

//G0.SURTWK03 OD UN IT = 23i1,SPACE = <TRK,(300>)

//GO.FTlOFGGl DD UN IT = 2314,OCB=(RfcCFM=FB,LRECL=80,BLKSI 7E 3520),

// SPACE=(TRK,(300,30))

//GO.SORTIN DD VOLUM£=REF=*.FT10F001,DSNAME=*.FTIOFOO1,

// DISP=<3LD,PASS)

//GO.SORTOUT 00 VOLUME=REF=*.FT10F001,0SNAM£=*.FT10F001,

// DISP=(0LD,PASS)

//G0.FT11FG01 DD UNIT=SYSDA,SPACE=(1RK,(300,30)),

// DCB=(RECFM=V,LRtCL=320,BLKSIZE=3520)

//GO.FT13F001 DD UNIT=SYSDA,SPACE=(TRK, (300,30)I ,

// DC3=(RECFM=V,LRECL=320,BLKSIZE=3520)

//G0.FT14F001 DD UNIT=SYSDA,SPACt=(TRK,(300,30)I,

// DCB=(RECFM=V,LRECL=320,BLKSIZE=35 20)



//GQ.FT15F001

//GO.FT16F001

//G0.FT17F001

//GO.FT52F001

//GO.PLOTTAPE

//GO.FT50F001

SCI 0 10-JO

SOI 0 1224

S02 0 0224

S03 0 0O24

S03 0 0020

S04 2 0022

S04 2 0222

SU5 2 100G

S05 2 1222

SG6 2 jG2G

S07 4 u02Q

SCri 4 0222

SG8 <+ JOZZ

SG9 4 1000

-S09 4 1222

SlG G G0U4

S1G G GGGO

Sll 2 GOOD

S12 2 U0b2

S13 4 0002

S14 4 GOUO

S15 1 100 0

Sl3 1 1242

S16 1 0 242

S17 1 GG42
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DD 'JNIT= SYSDA,SPACE = (TRK,(30G,30> )

DD UNIT=SYSLA,SPACE=(TRK,(300,30))

DO UNIT=SYSUA,SPACE=(TRK,(300,30))

DD UNIT=SYSCP

DD UNIT=TAPt7,VOL=SER=25,LAeEL=(,NL),DISP=0 D

DD *

A0-3A(R)

AD-3A(R)

AD-3A(R)+RL

AD-3A(R)+RL(CL)

A0-3A(R)+RL(CL)

A0-3A(R) A0-38(R)+RL

A0-3A(R) AD-3P(R)+RL

AD-3A(R) AD-33(R)

*D-3A(R) AD-3B(R)

•AD-3A(R) AD-3i3(1R)

4D-3A(R) AD-3B(lR)NIC-2

AD-3AIR) AD-3B(R)NIC-2+KL

A0-3A(R) AD-33(R)NlC-2+RL

AD-3A(R) AD-3R(R)NIC-2(R)

A0-3A(R) AD-3B(k)NIC-2(R)

SUM AD-3A(IP)(I+II)

SUM AD-3A(IF)(I+II)

SUM AC-3AUR) AD-3RUR.)

A0-3AJIR) AC-iP(R)

A0-3A(IR) AD-3B(R)NIC-2

SUM AD-3AUP) A0-3P( IR) NIC-2

AD-3B(R)

AD-3B(R)

Au-38(R)+RL

4'J-3B(H)+RL(CL)



S17 I 0002

S18 1 G 04 0

S18 1 0 000

S19 5 lOuG

S19 5 1242

S2G 5 0242

S21 5 0042

S21 5 00u2

S22 5 0040

S22 5 GOOD

S23 3 1G00

S23 3 G444

S24 0 1000

S24 G 1224

S24 0 G224

S24 G 0024

S24 0 0020

S24 2 0022

S24 2 0222

S24 2 100 0

S24 2 1222

S24 2 0020

S24 4 0020

S24 4 0222

S24 4 002 2

S24 4 1000

S24 4 1222

S25 0 0224

S25 0 0024

S25 0 0020

S25 2 0022
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AG-3R(R)+PL(CL)

SUM AD-3BUR) (II+III)

SUM AD-38UF) (II + III )

AQ-3B(R)NIC-2

AD-3B(R)NIC-2

A0-3B(R)NIC-2+RL

A0-3B(R)NIC-2+RL(CL)

AD-3B(R)NIC-2+RL(CL)

4D-38(lR)NIC-2

40-38(LR)NIC-2

UNKNOWN

UNKNOWN

SUM AD-3A(R)

SUMAD-3AR

SUMAD-3AR

SUMAD-3AR

SUMAQ-3AR

SUMA0-3AR

SUMAD-3AR

SUMAD-3AR

SUMAD-3AR

SUMAD-3AR

SUMAD-3AR

SUMAD-3AR

SUMAD-3AR

SUMAQ-3AR

SUM AD-3A(R)

SUM Afj-3A(R)+RL

SUMAD-3AR+RL

SUMAD-3AR+RL

SUMAD-3AR+RL



S25 2 u222

S?.b 2 1000

S25 2 1222

S25 2 0 02G

S2b 4 0020

S25 4 0222

S2b 4 0022

S25 4 100U

S25 4 1222

S26 G 0 02 4

S26 G 002 0

S26 2 JC2 2

S26 2 0222

S26 2 1GG0

S26 2 1222

S26 2 GG20

S26 4 Gu20

S26 4 0222

S26 4 GG22

S2o 4 1000

S26 4 1222

S27 0 G004

S27 0 GGGO

S2 7 2 cooo

S27 2 0GG2

$27 4 GG02

S27 4 GOOD

S28 1 1000

S28 1 1242

S28 1 0242

S28 1 0042
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SUMAD-3AR+RL

SUMAD-3AR+RL

SUKA0-3AR+KL

SUMA0-3AR.+ RL

SUMAD-3AR+RL

SUMAD-3AR+RL

SUMAD-3AR+RL

SDMAD-3AR+RL

SUM AD-3A(R)+RL

SUM AD-3A(R)+RL(CL)

SUMAD-3AR.+RL(CL)

SUMAD-3AR+RL(CL)

SUMA0-3AR+RL(CL)

SUMA0-3AR+RL(CL)

$!.IMA0-.3AR + RL(CL)

SUM4D-3AR+RL(CL)

SUMAD-3AR+RL(CL)

SUMA0-3AR+RL(CL)

SUMAD-3AR+RL(CL)

SUMAD-3AR+RL(CL)

SUM AD-3A(R)+RL(CL)

SUM A0-3AUR)(I + I1,1+ 11 I,I+IV)

SUMAiJ-3A(IR) ( 1+ 11,1 + 11 I ,I + IV)

SUMAD-3A(IR) ( I+ II ,1+11 I,I+IV)

SUMAD-3A(IR4) (I +II,I +II I, I+IV)

SUMA0-3A(IR)(I+II,1+II I,I+IV)

SUM AD-3AUR) (I + II ,1 + 111 ,I+IV)

SUM AD-3B(R)

SUMAD-38R

SUMA0-3BR

SUMAD-3BR



S2« 1 0 00 2

S28 5 100 0

S28 5 1242

S28 5 u242

S28 5 004 2

S28 5 G002

S28 2 0022

S28 2 0222

S28 2 1000

S28 2 1222

S28 4 0222

S28 4 0022

S28 4 1000

S28 4 1222

S28 2 00O2

S28 4 0002

S29 1 0242

S29 1 0U42

S29 1 00G2

S29 5 1000

S29 5 1242

S29 5 0242

S29 5 U042

S29 5 GG02

S29 2 0022

S29 2 G222

S29 2 1000

S29 2 1222

S29 4 0 22 2

S29 <t 0022

S29 4 1000
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SUMA0-3BR

SUMAD-3BR

SUMA0-3BR

SUMAU-3FR

SUMAD-3BP

SUMA0-3BR

SUMA0-3RR

SUMAD-3BR

SUMA0-3BR

SUMA0-3BR

SUMAD-33R

SUMA0-3BR

SUM40-3PR

SUMA0-3BR

SUMA0-3BR

SUM A0-3B(R)

SUM AD-3B(R)+RL

SUMAf)-3BR+RL

SUMAU-3BR+RL

SU^AD-3BR+RL

SUMAU-3BR+RL

SUMA0-3RR+KL

SUMAD-3BR+RL

SUMA0-3BR+RL

SUMAD-33R+RL

SUM4D-3BR+RL

SUM40-3BR+RL

SUM4D~36R+kL

SUMAD-3BR+RL

SUMA0-3BR+RL

SUMAD-3BR+RL



S29 4 1222

S29 2 0002

S29 4 0002

S30 1 0042

S30 1 0002

S30 5 1000

S30 5 1242

S30 5 0242

S30 5 0042

S30 5 000 2

S30 2 0022

S3G 2 0222

S30 2 100C

S30 2 1222

S30 4 0222

S30 4 0022

S3G 4 100C

S30 4 1222

S30 2 0002

S30 4 0002

S31 1 0040

S31 1 0000

S3i 5 Oo40

S31 5 uOOO

S31 2 0000

S31 ~> 0000

S31 2 0020

S31 4 0020

S32 2 0000

S32 4 0000
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SUMAD-38R+RL

SUMAD-3BR+RL

SUM AD-3B(K)+RL

SUM A0-3B(R)+RL(CL)

SUMAD-3BR+RL(CL)

SUMAD-3BR+RHCL)

SUMAD-38R+RL(CL)

SUMAD-3BR + RHCL)

SUMAU-3BR+RL(CL)

SIJMAD-3BR + RL(CL)

SUMAu-3BR + R.L(CL)

SUMAD-38R+RL(CL)

SUMA0-3BR+RL(CL)

SUMAD-36R+RL(CL)

SUMA0-3BR+RL(CL)

SUMA0-3BR+RL(CL)

SUMAD-3BR+RL(CL)

SUMA0-3Bk+RL(CL)

SUMAD-3BR+RL(CL)

SUM A0-38(R)+RL(CL)

SUM A0-3B(IP) (II+III,II + IV,I+II I I+IV)

SUMAD-33(IR) (II + III,II + IV,I + IU, +IV)

SUMAD-3BUR) (II+III,II + IV,I + III, +IV)

SUMAD-3BUR)(II+III,II+IV,I+III, +IV)

SUMALi-38(IR) (II + III, I I + IV, I + I II, +IV)

SUMAD-3B(IR)(II+III,II+IV,I+III, +IV)

SUMAD-38(IR)(II+III,II+IV,I+III, +IV)

SUM AU-33(IR)(II+III,II+IV,I+III I+IV)

SUM AD-3AUR) AD-3B ( IR) ( I +11 I, I+ V)

SUM AD-3AUR) A0-3B ( IR ) ( I + I I I , I+ V)

S33 1U011000 AD-3B(R-NC)
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S33 10011242 AD-3B(R-NC)

S33 10010242 A0-38(R-NC>

S33 10010042 AD-3b(R-N:)

S33 10010002 A0-3B(R-NC)

S33 50011000 AD-38(R-N:)

S33 50011242 A0-33(R-NC)

S33 5C010242 A0-36(R-NC)

S33 50010042 40-38(R-NC)

S33 50010002 An-3B(R-NC)

S33 20010022 A0-3B(R-NC)

S33 20010222 AD-3B(R-NC)

S33 20011000 AD-38(R-NC)

S33 20011222 A0-3B(R-NC)

S33 40010222 A0-3B(R-NC)

S33 40010022 4D-3B(R-NC)

S33 40011000 A0-3B(R-NC)

S33 40011222 A0-3R (R-NC)

S33 20010002 A0-3B(R-NC)

533 40010002 A0-38 (P-NIC )

534 10101000 AD-3B(R-P)

S34 10101242 A0-3B(R-P)

S34 10100242 A0-38(R-P)

S34 10100042 A0-3B(R-P)

S34 10100002 40-38(R-P)

S34 50101000 AD-3B(R-P)

S34 50101242 AD-3B(R-P)

534 50100242 4D-3BIR-P)

S34 50100042 AD-3B(R-P)

S34 50100002 AD-3B(R-P)

S34 20100022 AU-38(R-P)

S34 20100222 A0-3B(R-P)



S34 20101000

S34 20101222

S34 40100222

S34 40100022

S34 40101000

S34 40101222

S34 20100002

534 40100002

535 11001000

S35 11001242

S35 11000242

S35 11000U42

S35 11000002

S35 51001000

S35 51001242

S35 51GG0242

S35 51000C42

S35 51000002

S35 2100u022

S35 21000222

S35 21G01000

S35 21001222

S35 41000222

S33 41000022

S35 4100100G

S35 41001222

S35 2100J002

535 4100J002

536 i 0 04C

S36 1 uOGu

S36 5 U040
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4D-3B(R-P)

AD-3B(R-P)

AD-3B(R-P)

A0-3B(R-P)

AD-33(R-P)

AD-33(R-P)

AD-3B(R-P)

AD-38(R-P)

AD-3BCR-NP)

AD-3B(R-NP)

A0-38(R-NP)

40-3B(R-NP)

AD-3B(R-NP)

A0-38(R-NP)

A0-3B(R-NP)

A0-3B(R-NP)

A0-3B(R-NP)

A0-3B(R-NP)

AD-3B(R-NP)

AD-3B(R-NP)

AQ-3B(R-NP)

AD-3B(R-NP)

4D-3B(R-NP)

AD-3B(R-NP)

aO-3B(R-NP)

AD-3BCR-NP)

A0-3B(R-NP)

A0-3B(R-NP)

SUM AD-38UR) (II + III,II + IV)

SUMA0-3B(IR) (II+HI,II+IV)

SUMA0-3B( IR)(H+III,II + 1V)



S36 5 0000

S37 0 1000

S37 u 1224

S37 0 0224

S37 0 0024

S37 0 0020

S37 2 G022

S37 2 0222

S37 2 1000

S37 2 1222

S37 2 0020

S37 4 0020

S37 4 0222

S37 4 0022

S37 4 10G0

S37 4 1222

S37 1 1000

S37 1 1242

S37 1 0242

S37 1 0042

S37 1 0002

S37 2 0002

S37 2 0022

S37 2 0222

S37 2 1000

S37 2 1222

S37 4 0222

S37 4 0022

S37 4 1000

S37 4 1222

S37 4 0002
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SUM A0-3B(IR)(II+III,1I+IV)

SUM AD-3 P

SUMAD-3 R

SUMAO-3 R

SUMAO-3 R

SUMAD-3 R

SUMAO-3 R

SUMAO-3 R

SUMAD-3 R

SUMAO-3 R

SUMAU-3 R

SUMAO-3 R

SUMAD-3 R

SUMAU-3 R

SUMAD-3 R

SUMAO-3 R

SUvAD-3 R

SUMaO-3 R

SUMAD-3 R

SUMAD-3 R

SUMAD-3 R

SUMAD-3 R

SUMAO-3 R

SUMAO-3 R

SUMAD-3 R

SUMAO-3 R

SUMAD-3 R

SUMAO-3 R

SUMAO-3 R

SUMAO-3 R

SUMAD-3 R



S37 5 1000

S37 5 1242

S37 5 0242

S.37 5 0042

537 5 0002

538 0 0004

S38 0 0000

S38 2 0000

Si8 4 0000

S38 1 0040

S38 1 0000

Sid 5 u040

538 5 00G0

539 10101000

S39 10101242

S39 101UG242

S39 101Gu042

S39 10100002

S39 50101000

S39 30101242

S39 50100242

S39 50100042

539 50100002

S39 20100022

S39 20100222

S39 20101000

S39 20101222

S39 40100222

S39 40100022

S39 40101000

S39 401G1222

145

SUMAO-3 R

SUMAD-3 R

SUMAD-3 R

SUMAO-3 R

SUM AD-3 R

SUM AD-3 (IR)

SUMAD-3 (IR)

SUMAD-3 (IR)

SUMAD-3 (IR)

SUMAD-3 (IR)

SUMAD-3 (IR)

SUMAD-3 (IR)

SUM AD-3 (IP)

AD-3B(R-C)

AD-36(R-C)

4D-3B(R-C)

AD-3B(R-C)

A0-3B(R-C)

AD-38(R-C)

AD-3ri(R-C)

AD-3 3(R-C)

AD-3B(R-C)

A0-3B(R-C)

AD-3B(R-C)

AD-38(R-£)

AD-3B(R-C)

AD-3B(R-C)

A0-3B(P-C)

4D-38(R-C)

AD-38JR-C)

A0-3B(R-C)
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S39 20100G02 AD-3B(R-C)

S39 40100002 AD-38(R-C)

S39 11001000 AD-3B(R-C)

S39 11001242 AD-3B(R-C)

S39 11000242 AD-3B(R-C)

S39 11000042 AD-3B(R-C)

539 11000002 AD-3B(R-C)

S39 51G01000 4G-3B(R-C>)

S39 51001242 AD-33(R-C)

S39 51000242 A0-3B(R-C)

539 51000042 AD-3B(R-C)

S39 51000002 AD-3B(R-C)

S.39 21000022 AQ-3B(R-C)

S39 21000222 AD-3B(R-C)

S39 21001C00 AQ-38(R-C)

S39 21001222 AD-3B(R-C)

S39 41000222 A0-3B(R-C)

539 4100u022 AD-38(R-C)

S39 41001000 AD-38(R-C)

S39 41001222 AD-33(R-C)

S39 21000002 AD-3B(R-C)

539 41000002 AD-3B(R-C)

S4G 0 0224 SUM aD-3(R)+PL

540 0 0024 SUM AQ-3(R)+RL

S40 0 0020 SUM AD-3(R)+RL

S40 2 0022 SUM A0-3(R)+PL

S4G 2 0222 SUM AD-3(R)+RL

S40 2 1000 SUM AD-3(R)+RL

S40 2 1222 SUM AD-3(R)+RL

S40 2 0020 SUM AD-3(R)+RL

S40 4 0020 SUM A0-3(R)+RL



S40 4 0222

S40 4 0022

S40 4 1000

S40 4 1222

S40 2 0002

S40 4 0002

S4Q 1 0242

S40 1 0042

S40 1 0002

S40 5 1000

S40 5 1242

S40 5 0242

S40 5 0042

S40 5 0002

147

SUM AQ-3(R)+RL

SUM A0-3(R)+PL

SUM A0-3(R)+RL

SUM AD-3(R)+RL

SUM A0-3(R)+RL

SUM AD-3(R)+RL

SUM AD-3(R)+RL

SUM A0-3(R)+RL

SUM AD-3(R)+RL

SUM A0-3(R)+RL

SUM AD-3(R)+RL

SUM AD-3(R)+RL

SUM A0-3(R)+RL

SUM AD-3(R)+RL

INSbRT DATA HERE

fcND

/*

//



00

!>1S31NuAdValai

2000to

29150I010

291s00030

Z91510010

Z911500I10

z91500000

z91500000

z9t501010

z91sI00lo

z91500I10

z9T500030

z52t00030

z91s00030

91

91

91

52

91

52

91

91

52

91

91

91

91

91

91

000

100

000

001

100

000

100

001

000

100

100

000

00i

00X

k00

>.lol-3hlluut—uw

00

10

00

10

lu

30

10

10

00

£0

10

00

iO

10

•to

£-uv

«9-5<.-UdlVu

niintm

OUOIEOGOO

ouioiiiii

0110100000

ailsiiiiii

ouioiiiii

omomn

oiioitoooo

OllOiOOOOO

*U51lStlt

omovim

2tlmtlU

niumn

oinoiim

OllOiOOOOO

2111X11111

ZZlt.1Zi.ZtZ

OUOIOOOOG

2111211111

OllOiOOOOO

oiiotmoi

2uuiim

Ol'kOlOOOOO

onoiooooo

ouoinm

O11012505C

OllOiOOOOO

20

20

20

20

20

20

20

20

20

20

20

20

?0

20

20

20

20

20

20

20

20

20

20

20

20

f.O

Hi

1

1

I

1

1

1

I

I

I

1

1

I

1

1

I

I

I

1

1

1

l»Uli»lKjnJ'lanUJlidlit1

0

0

0

0

0

0

0

0

0

0

0

I

0

0

SlNwi.lr.VwdU

1022E£

13

10

[3

10

10

13

£0

ID

13

tt)

11

13

tOtt£2

to

10t"2

10

13

13

It

10

CJ

li£-

a

13it

13

kJ

!J

13

Jim1iv1d

iiillil"I

0tl25*2t0

ie\is*£ia

1tl05*Eta

"itl6**tlU

lft8**£lu

1Hi**tlU

1tt9**2lU

I215**£tU

121***tl0

ititt.*tio

1fciZ<>*£tU

121Itr*£lU

Xt-t0**£l0

0tirftb^ia

121it*tlU

0£19t*£IU

inii*eic

0fl*£*ElG

ktlti*E1u

12i2t.*Ela

1ti'ItV£ICj

itiHi»t!o

0ti6c*Elu

1cktit*£10

(£.i22*£1u

1tl52*£'£(j

Itl*iirttu

t2.'12*iXU

IiiCi*2Tu

jriJl\X'JJIS

2500120

1500120

0500120

6*00120

ti*0O120

it>00120

9*00120

5*00120

**00120

t*00120

2*001Z0

»*00120

3*00120

BtOO120

2tOO120

9£00120

5t00120

*£00120

t200120

2tOO120

SEOO120

OEOO120

6200120

£200120

2200120

5200120

*?0U120

lcOO120

2200120

J.V1L.11dX3



NUTANTS MOT IN STOCK DATE11-25-68

EXP ISOLATE STOCK NO M C PLATINC L IN TEST COMPLEMENTATION AD-3 AO-3B OIL HET OIK TRIKARYON TESTS

021 0002 01, 0 33 33 0 0

021 0003 13 0 33 3? 0 0

021 0005 13 0 33 23 01 ?2 0 0

021 0039 13 0 39 33 01 ?2 C 0

021 0239 13 0 11 22 0 0

021 0262 13 0 23 22 0 0

021 0264 13 0 23 22 0 0

021 0414 13 0 33 22 0 0

021 0466 13 0 33 22 0 0

021 0475 13 0 33 2? 0 0 -c-

021 0481 13 1 ?3 23 01 33 0 0

021 C483 13 0 22 CO 0 0
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OlltOlllll20

OllOiOOOOO20

OllOTOOOOO20

OlltOlllll20

OUIOIIIII20

211121111120

omotiiii20

011011200020

OlllGlllll20

OllOiOOOOO20

OtlOtltOtl20

211211122220

011011101920

onontioi20

011012002220

0110112£tt20

OllOiOOOOO20

OllOiOOOOO20

OllOiOOOOO20

*10idH11Uot-UVE-UVNUliVlNdnilanUJJ.S31

89-52-11ViVU

0toIei5*8EI050*0120

0101ct**8210*0*0120

t111tlt*Seta£0*0121

0101£12*eet020*0120

0toItl1*821u10*0120

0tot21tl0*8E1Q00*0120

0131El6£nila66E0120

010I£18£8£l086E0120

010111tlit8EICJ26E0120

0101£19E8£1ti96E0120

IItI£tStSEluS6£0120

010Itl*E8£tu*6£0120

0131£1££8210t6E0120

010Itl2EStIu26E0120

0ID1£1IE821016£0120

010L£1OE8EIu06E0120

0kOXEI62BEtu68E0120

010Xtl828£l0S8E0120

010IElLi821u28E0120

3toE21tl91821098t0120

013Itl52821uS8t0120

010ItI*2SiXu*8£0120

010fc21£1trSEl0,t«EO120

t11IElii821a2810120

JITT£ili821u18E0120

0£D(tl02SEl008t0120

I11ktl61821a61E0120

0131fcl818clu82£0120

013Itl218ttu2210120

1•JIM1iVId3hUlv»3ulS31V1USIdX3

aAl^iildr.33



EXPERIMENT 7\ 1 snLATE11 2?4 to 518

AO-3 AC-3R DTK TRIKARYON N

0 0 0 0 0 2 2 4 3

0 0 0 0 1 23

0 0 1 0 0 4 0 1

0 0 1 0 2 4 2 2

0 0 1 1 16

0 1 0 0 0 4 ? 1

c 1 0 0 2 4 2 1

0 1 0 1 1

1 0 0 J 18

3 0 0 0 0 4 4 4 1

DESir,N= 1 TREATMENT^ 12

FRACTION LIMITS

0.04478 0.00934 0.12453

0.34328 0.23148 0.46898

0.01493 0.00038 0.07986

0.02985 0.00363 0.10304

0.23881 0.143O7 0.35793

0.01493 0.00038 0.07986

0.01493 0.00038 0.07986

0.01493 0.00038 0.07986

0.26866 0.16765 0.39043

0.01493 0.00038 0.07986

DOSE= 12.0000

FREQUENCY

0.121R9039E-05

0.93449307E-05

0.40630135E-06

0.81260276E-06

0.65C08217E-05

0.40630135E-06

0.40630135E-06

0.40630135E-06

0.73134242E-05

DATE 11-25-68

LIMITS

0.33235455E-06 0.32918533E-05

0.60624225E-05

0.207213T0E-07

0.14423699E-06

0.38996805E-05

0.20721370E-07

0.20721370E-07

0.20721370E-07

0.45412307E-05

0.40630135E-06 0.20721370E-07 0.21627420E-05

TOTAL MUTANTS = 67.

OTHER MUTANTS = 314.

TOTAL FREQUENCY 0.27222195E-04

0.13833752E-04

0.21627420E-O5

0.27165306E-05

0.10320053E-04

0.21627420E-05

0.21627420E-05

0.21627420E-05

0.11268769E-04

l_n

LO



37 SUM AH-> P "ATE il-25-68

FREQUENCY

0.724361 71E-06

0.28859986E-05

O.2956268OF-05

0. 57518528E-05

0.93449307E-05

0.12189039F-05

0.76236353E-06

0.62217697E-06

0.48290781E-06

0.41978155F-05

M
0.62603331E-05 Ui

J>

0.11503704E-04

0.1-4220547E-04

0.1-L503698E-05

0.12189039E-05

0.40630135E-06

TRT. nrSF NI N? N,T PPAfTIPN Lnw LIM. ijpder LIM. FRFOIIENr.V LOW LI". UPPER LIM.

0.0 1. I. 2. J.00000 0.02502 1.00000 0.6221 7697E-06 0.3173103 7E-07 0.33118495E-05

4. 5. 5. 9. i.00000 0.47808 I.00000 0.12072687F-05 0.47566402F-06 0.26987291E-05

6. 28. 28. 3^. '.00000 0.87688 1.00000 0.73461770F-05 0.49980745E-05 0.10431570E-04

8. 53. <j«i. 57. 0.96364 0.87541 0.99556 0.97ift601 OF-05 0.69141888E-05 0. H842463E-04

10. 4". 49. 1?9. 0.97959 0.89206 0.99948 0.18405903E-04 0.1-3 290597F-04 0.24084S89E-04

1,?. 65. 67. 381. 0.97015 0.89696 0.99637 0. 26409558F-04 0.2048 5677F-04 0.33158212E-04

ISPLATF s T YP FRAOTI PN

3 10 0 1 0 0 0 0.60000

11 43 0 1 0 0 0 0.3 92 86

44 49 0 1 0 0 0 0.30909

1.00 ">23 0 1 0 0 0 0.30612

22 4 5" 8 0 1 0 0 0 0.34328

224 518 0 0 2 1 4 0.04478

U 43 0 0 0 2 4 0.03571

i "} t 1 0 0 0 1.00000

3 1.0 1. 1 0 0 0 0.40000

11 43 1 1 0 0 0 0.57143

44 99 J 1 0 0 0 0.65455

100 223 1 1 0 0 0 0.61224

224 518 I T 0 0 0 §.<>r>.^9

3.00 093 1 0 2 4 ? 0.06122

22 4 518 1 0 ? 4 2 0.04478

224 5JL8 1 0 0 4 2 0.01493

XP CES. TR

21 1 0

21 1 4

21 1, 6

21 1 8

21 1 10

71 1 17



EXPFR IMFjNT

DESIGN 1

'7

St.nP£= 2.68276 +- 1.1608?

DOSE CUSFRVFO

4. 0.1?07?687F-C5

6. 0.73461770F-C5

8. 0.9216601.0F-C5

10. 0.I84059C3F-04

12. 0.26409558E-04

SUM AO-3 R

*ENS = 0.37943856E-07

LOWER LIMIT

0.475664C2F-06

0.499R0245E-05

0.69141888E-05

0.13290597E-04

0.20485677E-04

F= 54.07930

(jDOEP LIMIT

0.26987291F-05

0.10431570F-04

0.11842463F-04

0.24084889E-04

0.33158212F-04

0F = SE =

FXPECTED

0.15643072E-05

0.46422383E-05

0.10044126E-04

0.18276711E-04

0.29807270E-04

DATE 11-25-68

0.36481

L/l
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D. Compare Program and Output

The Compare Program takes two experiment-designs, plots them to

gether, and tests the difference between the two. There is no printer out

put except the words "JOB COMPLETED."

Input to 360:

(1) Program

(2) Two experiment-designs to be compared (cards are mutant

analysis output)

(3) END card (cols. 1-3)

(4) Repeat of (2) and (3) for more comparisons

(5) /* and // cards last of all

360 job card:

Tape pool plot (7)

Calcomp request card:

Black ink, plain paper

Maximum no. of plots = (no. of comparisons) X 40.
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CARD LAYOUT

Title S C(irrt.<^

Card No Card Color

Source

Edition

1. ALfWA 6 cTtC S
2.

3- 5Uwm«.ri) »1 wrii JoC.<-
k. i* •: *- U'.e d
5. A"i> - 3 <"..- ri. <?_.
6".
7- /4D-J/? J^ NCT TCmicK.£T3
8. S.L.H& Timm\fiJl<'

9. ~Oi KAR.HO U
10.

11. T^IKARHo A,'
12.

13-
1U.

15- A
16.

17- |
Ifl. 1

19- /jOirr y^D
20. j
21. /

22. i

23. 1

2k-
</

25-
26. TJTug 6s6T>(j5
27-

#£«.<*

29.
30.
jj-.

32-
33-
.3*.
35-
36.
37-
38.
39-
J»o. \J/

TT-111 (2-60)
(8-60)

lot

in
1*2

1*3
M

^5
1*6
Vf.
1*8

k9
50.
51.
52

53
5*.
55
56.
57-
58.
59.
6o.
61
62.

63-
6k.

65.
66.
67.
68.

69
70.
71.
72.

73-
71*.
75.
76.
77.
78.
79-
SSL

"•'XTi.e cT<jwrt/uO£D

'- "z-ftlo aJisz-r^ &o?lCa- aMj2st

0-AJLf T„ // , , / / /
CUlCO &0C4 LUZl^j , CtrtQ ^ - /2. *Ur< c^'^T^crV

'Ipm^fC pTOJr-CLsym~-S
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iO^^YVt^Vlrv^

\M?

CARD LAYOUT

Title M <-' T f\ k: r- ArUH-v.Ls n e> r po r

Card No Card Color

Source

Edition

1.

2.
Ouwmwi•».«-«( Ktfmlicr

3-

5. t *{>«<-« w\«?.»Ci

6.

7-
8.

J/**l'^ w\
9-

10.

il
Tr<u<J*m*.e.v<r

ia.

13.
ik.

15-
16.
17-
18.

T)e>i <>.

19-
20.

21.

22.

23-

A>>

2k •
25-
26.

27.
28.

A/2

29-
30.

31.
32-
33-

AT

3fc-
. 35-. BJ~nfc

-Je 36.
37.
38-
39-
ko V yliJMCric

in.

1*2.

*3-
M.

^5-
46.
I17.
W.
1*9-
50

51
52.

53
51*-
55
56.
57-
58.
59-
60.
61.
62.

63-
6k.

65-
66.

67
68.
69
70

71-
12
73
7U.
75
76
77
78
79
82-

y 6A.<><>n*'rt •f

i-oi
„***

-pA-re

*"m(£2j * <^3fc-¥i ^w w*/,;„ £«,,„ <?<tC 7
/I £ fcr .f«*'
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// 12182,^SGLcVtL=l DIANA SMITH 9704-1 Y12 EXT.3-5048

//J0BLI8 OD DSNAMc=SYSl.LINKLIB,VOL'JM£=REF=LKCBSMPLt'DISP=(OL0»PASS)

// cXeC ACGT,PARM.GO=«EU=-1,DUMP=G,FD=-1'

//ASStMSLt.SYSIN 90 *

SORTER START

USING *,12

STM 14,12,12(13)

LR 5,13

LR 12,15

LA 13,AREA

ST 13,8(0,5)

ST 5,AReA+4

LA 1,PAKLIST

ATTACH cP = SORT,MF=(ti, ( 1) )

L 13,AREA+4

LM 14,12,12(13)

BR 14

LTORG

AREA OS- 18F

CNUP 0,8

* PARAMcTER LIST

PARLIST OC /'8U'

GC AL3(AQLST)

DC X'OOUU*

AOL ST OC X'jGIS'

UC A(SORTCO)

OC A(STCOtO)

OC A(RCUCQ)

OC A(RDCOtO)

OC F'O'



DC

SORTCO OC

DC

stcoeo oc

RCDCO DC

RDCOfcD OC

:ND

/*

161

F»0«

C* SORT FItLOS=(lt2»CH»A,12,7,CHfA),'

C'SIZtf = t200O,:

c «

C HtCORO TYP^FtLeNGTH^SC'

//FT63.FT50FO01 OO *
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**FTN,L,P,c.

C PROGRAM TO COMPARE AND PLOT

(,**** PHOGRAH TO PRINT AND PLOT TWO LOG-GOG REGRESSIONS FOR

C**** EACH SUMMARYf USES tZPLGT PACKAGc FOR CALCOMP PLOTTER,

INTeGcR END

01 HENSIGN ILOT(50,16),LIST(2C),NCW(2),A(1000)
LATA cNDMHeND /

CALL PlOTS(A,IOuO)

CALL IDAY(NOW)

DC 3 1=1,50

RcAD(50,l) M,{ ILGT(I,L),L= 1,16)

1 FGRMATUXtI2,T19,i5A4,A2)

IFtM.eU.I) GO TO 3

PRINT 2

2 FORMAT!•I TITLE C^ROS OUT OF OROER,)

GO TO 7

3 CONTINUE

4 REWIND 10

99 Rt;A0(D0,5f EN0=7) LIST

5 F0RMAT(20A4)

IF( IC0MPARE(LIST(l),ENO,3).NE.O) GO TO 6

PRINT 1010

1010 FORMATC «1« )

END FILc 10

RtWINO 10

CALL SORTER

REWIND 10

CALL CCMPAR(ILOT,NCW)

GG TO 4

6 WRITE(10,5) LIST
GO TO 99

7 PRINT 6

8 FORMATCIS'JGB CCfPLETtOM

CALL caIT

END
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SUBROUTINE COMPAR( ILCT,NOW)

INTEGER TITLt

CATA 1BL/4H ,4h /

LATA JCHAR/64,24,24/

DIMENSION L0X(4)

QlMcNSION MAMB(2) ,IAMB(2)

UIMENSIGN IL0T(5Q,16),N0W<2)

DIMENSION LmMB(46)

DIMENSION YK20) ,Y2(20),Y3(20),X(2G)
DIMENSION JCHAR(3),IX(2G)

DIMENSION TITLE(lfc),LIST(lb ), A(1000),N(2),IBL(2),L(2)

M = 0

ISW = 0

68 RtAO(10,l,cND=18) J,IG,I 0,N,LI ST
1 FCRMAT(I2,2I3,3a,A4,A3,15A4,A2)

999 0ECGDt(8,2,N) ZA

IF(ZA.cQ.O.)GQ TO 88

M=l

X(M)=ZA

IX(M)=IG+10G0*I0

0tC00e(70,3,LIST(l)) ANUM.YKM)
CALL PCISUNUM,Y1(M), Y2(M),Y3(M))

99 Rt:AC( iO,l,tND=4) K, 11_, IZ ,L, L 1ST

IF(K.NE.J) GO TO 13

DtCQ0c(8,2,L) ZA

IF(ZA.tQ.O.> GO TG 99

M = M+l

X(M)=ZA

Ia(M)=Ic+100u*IZ

2 FGRMAT(F7.G)

DECCDt(70,3,LIST( 1)) aNOM.YKM)
3 F0RMAT(Fi>.u,lGA,E16.8)

CALL PUI$(XNOM,YKM),Y2(M),Y3(M))

GG TO 99

4 IS« = 1

13 Nl = C

IF(M.tQ.G) GO TO lbci

IL=IX(1)

00 22 1=1,M

IF( IL.NE. I/n( I ) ) GC TU 23

22 Nl=Nl+l

23 N2=M-N1

IF(N1.LT.3) GO TO 18o

IKN2.LT.3) GO TO 188

CALL LLPL0T(-M,-3,A,JCHAR,.1C5,Y1,Y2,Y3)

OQ 133 1= 1,lo

133 TIILc( l) = IL0n J, I )

CALL SYMBOL(l.5,10.6,.14,TITLE(l)»0.G,b2)

CALL SYMBOL (5. 5,. 1,. 14, '.HOUSE ,0,0,4 )
CALL SYMB0L(G.0,4.5,.l4,lbHFCRWAR0 MUTATION,90.0,16)
CALL SYMBOL(0,0,IC.0,.14,NGw,90.0,8)

XLCW=a(N1)

XH1G=0.

00 24 1 = 1, M

IFU( D.LT.ALOW) aL0W=X(I)

IF(a( D.GT.aHIG) *HIG=XU)

CALL GkcORu(«(I),VII I),«a,YY)

CALL SYM60L(aa,YY,.10p,2,u.0,-1)
CALL GRCORO(a(I),Y2(I),aa,YY)

CALL GRCOKO(a(I),Y3(I),aZ,YZ)



24

25

26

27

iO

tC

5 0

CALL PLJT(Aa,YY,4)

CALL PLUT(aZ,YZ,2 )

CCNTINUl.

LA=N1+1

aL0a=a(M)

aHIX=U.

00 25 I=Lx,M

IF(a(i).LT.XLGX)

IF(A( I ).GT.AHIX>

CALL

CALL
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XL0X=X(I)

AHIX=X(I)

GKC0R0(a(I),Yl(I),AA,YY)
SYMB0L(aX,YY,.105,5,0.0,-1)

CALL

CALL

CALL

CALL

CCNTINIJt

CONTINOt

CALL STAHNI,N2,X ,Y1,Al,Bl,A2,82,T,F,B,St)
YL1=a1*aLOW**31

YHl=Al*AHlG**Bl

CALL GRO0R0(aL0W,YL1,aA,YY)
CALL GkCORD(AHIG,YHl,AZ,YZ)
CALL PL0T(XX,YY,4)

CALL PLUT(aZ,YZ,2)

YL2=A2*aL0a**82

YH^=a2*AHIa**82

CALL GRC0Ru(XL0a,YL2,XX,YY)
CALL GRCOKOUHIA,YH2,XZ,YZ)
CALL PLUT(aX,YY,4)

CALL PL0T(aZ,YZ,2)

CCiNTINUE

IW=IL/100u

IL=IL-lOG0*IH

zHCUJcl 10,30, MAM3U) ) IL,I*
FORMAT*• = • ,13,'-' ,13)

CALL SYMBOL!12.,IC.,.lob,2,Q,0,-1)
CALL SYMBOL(12.1,10.,.14,MAMB(1),o .0,8)
CALL SYM30LU2.,8.5,.105,5,0.0,-1)
IG=Ia(La>

IW=IG/10o0

IG=IG-1G0U*IW

cNC0ufc(10,30,IAMB< 1)) IG,IW

CALL SYMBOL(12.1,8.5,.14,IAMB(l),0.0,8)
LAMB(3)=4HT Be

LAMb(4)=4HTWtt

LAMB(5)=4HN SL

LAM8(6)=4H0PtS

LaMB(7)=4H =

L:NC0Ut(20,4G,LAM8 (8) )T

F0RMaT(F8.2)

LAMB(10)=4HF

LAMB( li)=4H0IST

LAMB(12)=4HANCt

LAMB(13)=4H =

LAMts( 16) = 4HA =

cNC00i.( 20, 50, LAMB (17) )A1

|-0RMAT(tl6.B)

LAM8('21)=4H3 =

cNCQUE(2o,50,LaM8(22))81
LAMB(2b)=4HA =

cNC00c(2o,50,LAMB(27)) A2

LAMB(31)=4H8 =

GRC0ku(a(I),Y2(I),XX,YY)

GKCQRL(A< I),Y3(I),AZ,YZ)
PL0T(AX,YY,4)

PL0T(aZ,YZ,2)



cNCG0t(20,30,LAMfi(32)) b2
LAMti( 3b)=4HwlTH

LF=M-4

cNCOOe!1u,oO,LAMB(37)> LF

faC FORMAT(14)

LAM8(38)=4H OF

LAMB(tO)=4Hl AM

LZ=M-3

cNCOOfdO, 70, LAMB (41) )LZ

70 FORMAT('0« , 13)

LAM8(3y)=4HWITH

LAM6(42)=4H OF

CALL PTVAL(T,LF,P1,I1)

IMF.Lc.O. ) GO TO 80

T=SQRT(F)

GO TO 81

8C F=0.

1=0.

31 CONTINUt

CALL PTVAL(T,LZ,P2,I2)

IF t 11) B3,84,85

33 LAM8(43)=4HP GT

GO TO 86

84 LAM8(43)=4HP =

GO TO d6

85 LAM3!43)=4HP LT

afc cNC00t(10,87,LAM8(44))P1

IF(I2) 93,94,95

93 LAM8(4'j>)=^HP GT

GC TU ^6

94 LAMb(45)=4HP =

GO TO 96

95 LAMB(45)=<+HP LI"

•ib GNOODe( lo, 87,LAMB (
o7 FCRMAT(F4.3)

cNCG0i_(2d,40,LAMB<

<?S6 FORMAT!14)

CALL SYMBOL!12.,3.

CALL SYMBOL!12.,2.

ENCODc(20,50,L0A)
CALL SYMBOL!12.5,2

LG,\( l)=4HSt =

CALL SYMBOL(12.,2,

ciNC00l(2J,50,L0a)
CALL SYMB0L(12.6,2

CALL SYM90LU2. ,2.

ENC00u!20,996,L0X)
CALL SYMBOLU2.to,2

3 1 CONTINUE

3 2 CONTINOt

CALL SYMBOL(12.,9 .5,.14,LAMB(16)

CALL SYMBOL(12. ,9 .0,.14,LAM6(21)

CALL SYMBOL!12.,8 .0 ,.14,LAMB(26 )
CALL SYMBOL!12.,7.5, .14,LAMB(31)

CALL SYMBGL(12.,7.U,.14,LAM8(3)
CALL SYMBOL(12., 6. 3,.14,LAMB!7)
CALL SYMBOL!12.,6.6,.14,LAH8!36)
CALL SYMBOL(12.,6.4,.14,LAMB!43)

CALL SYM80L!12.,6.C,.14,LAM3!10)

CALL SYMBOL!12.,5.8,.14,LAMB! 13)
CALL SYMBOL!12.,5.6,.14,LAMB!39)

CALL SYMBOL!12. ,5.4,.14,LAMB!45)
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46))P2

14))F

0,.14,10HCCVARIANCE,0.0,10)
d,.14,LAMB!21) ,0.0,4)

ii

.8,.14,LOA,0.0,16)

6,.14,L0X,C.0,4)

SE

.6,. 14,LGX,C.O, io)

4,.14,4FDF =,0.0,4)

LZ

.4,.14,L0a,0.0,4)

,0.0,20)

,0.0,20)

,0.0,20)

,0.0,20)

,0.0,16)

,0.0,12)

,0.0,12)

,0.0,8)

,0 .0,12)

,0.0,12)

,0.0,16)

,0.0,8)



CALL PLOT!16.0,.0,-3)
188 CONTINUE

IFUSW.EQ.l) GO TC 18
J = K

N(1) = LQ)

N(2)=L(2)
I0=IZ

IG = It

M=0

GO TO 999

18 RtTURN

END

166
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SUBROUTINE STAT(N 1,N2,X,Y,Al,Bl,A2,B2,T,F,B,SE )
£**** PROGRAM TO COMPOTE LOG-LOG REGRESSIONS FOR TWO SETS OF DATA

C**** AND TeST SLOPcS ANO DISTANCt APART.

c**«* N1 is NUMBER OF GEStRVATlCNS IN FIRST DATA SET,N2 IN SECONO.

C**** A IS X AAIS VALOcS, Y IS Y AXIS VALUES, Al ANO A2 ARE ANTILOGS OF

C**** INTEKCtPTS.Bl AND 82 ARL SLOPtS,T IS T VALOE BETWEEN SLCPcS,
C**** F IS F TEST OF DISTANCE, B IS CGMMCN COVARIANCE ESTIMATE
t**«* ot- SLOPE, Se IS STANDARD ERROR OF B.

OIMENSiCN a(1), Yd)

51= 0.

52 = 0.

53 = 0.

St = 0.

55 = 0.

56 = C.

Z1 = 0.

Z2 = 0.

ld = 0.

Z4 = 0.

Z5 = C.

Z6=C.

OG 1 1=1,Ml

IF(X< U.eQ.O. ) GO TO 1

IF(Y( U.cQ.O. ) GO TO 1

Xl=ALOG(A(I))

Yl=ALOG(Y(I))

Sl=Sl+Al

S2=S2+Y1

S3=Sj+a1*A1

S4=S4+Y1*Y1

S5=S5+Ai*Yl

S6=S6+1.

1 CCNTINOE

F1=S1/S6

F2=S2/So

F3=S3-S1*F1

F<«= S4-S2*F2

F5=S5-S2*F1

El=F4-(F5*F5)/F3

F6=SQkT(c1/((S6-2.)*F3))

81=F5/F3

F8=F2-B1*F1

41=EaP(Fo)

IF(N2.EU.O» GO TU S9

M=N1+N2

L=N1+1.

JO 2 I=L,M

IF(X( D.EQ.O. ) GO TO 2

IF ( Y( D.eQ.O. ) Go TO 2

Al=ALOG(X( D)

Yl=ALOG(Y(I) J

Z1=Z1+a1

Z^=Z2+Y1

Z3=Z3+Al*Xl

Z4=Z4+Y1*Y1

Z5=Z5+Al*Yl

Z6=Z6+1.

2 CONTINUE

Gl=Zl/Zo

G2=Z2/Z6
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G3=Z3-Z1*G1

G4=Z4-Z2*G2

G5=Z5-Z2*G1

E2=G4-(G5*G5)/G3

G6= SQRT{E2/UZ6-2.J*G3))

B2=G5/G3

G8=G2-62*G1

A2=EXP(G8J

XN=S6+Z6-4,

Q=(£l+fc2)/XN

T=ABS(Bl-B2)/SQRT(Q*tl./F3+l./G3))

C0=S6+Z6

C1=S1+Z1

C2=S2+Z2

C3=S3+Z3

C4=S4+Z4

Cb=S5+Z5

YY=A1

YX=A2

A1=C1/C0

A2=C2/C0

A3=C3-C1*A1

A4=C4-C2*A2

A5=C5-C2*A1

D1=S1*S1/S6+Z1*Z1/Z6-(C1*C1)/C0

D2=S2*S1/S6+Z1*Z2/Z6-(C1*C2)/C0

D3=S2*S2/S6+Z2*Z2/Z6-(C2*C2)/C0

Hl=A3-0i

H2=A4-D3

H3=A5-D2

H4=A4-A5*A5/A3

H5=H2-H3*H3/H1

H6=H5/(S6+Z6-3.)

H7=H4-H5

H8=H3/H1

H9=SQRT(H6/H1)

F=H7/H6

A1=YY

A2=YX

B=H3/H1

SE=SQRT(H6/H1I

99 RETURN

cNQ
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SUflRiJUTINc PUIS(AA»Fk,.aL,a,J)

C**** COMPt JTlS POISSON LIMITS FOR NON-ZeRO FkEQUeNCY (FR ) WHcRh

C**** A A lS UbScRVEU NUPSeK.

Olf-cf<SiCN m(200),8(10o),A1(2o0),B1( loo)

EQUIVALENCE iAdul ),6( 1) ),
* ( Al( 1CD ,31(1).)

LATA A/ OovGo, C.C51, 0.355, u.bib, l.ioo, 1.970, 2.613, 3.285,
•* 3.265, 4.<toC, 5.323, 3.323, b.606, 6.686, 8.102, O.102,
# 9.59a, 9.=58,11.177,11.177,12.617,12.817,13.765,14.921,
* 14.921, 16. Vco, 16.7 70, 17. 6 3 J, 19.050, 19.0 3 0,20. 3 30, 22. 360,
* 21.3oJ»22.94<j,2 3.76G»23.76c»25.4uo,26.31G»26.310»27.73G»
* 2a.9 70,28.97o,3G.C2G»3i.67G»31.o7u,32.26G,34.u50»34.b60»
* 34.o60,36.CiG,37.670,37.670,38.i6U,39.760,40.940,40.940,
* 41.750,43.45u,44.2b0,44.260,45.260,47.020,47.690,47.690,

* t8.74u,DO.420,51.290,51.290,52.150,53.720,54.990,54.990,
* 55.51o»5o.990,5b.720,56.72o,5b.643,60.240,61.900,62. 3lo,
* o2.81.j»63.49C,64.95G»6b.7 60»66.76j,66.76Q»63.1G0,69.o20»
-* 71.u9o,71.C90,71.260,72.6oO,74.22o,75.490,75.490,75.7 8 0,'
* 7 7.160,78. 730,79,980, "79.980/

LwIA 3/ 80.2b, bi.cl, 83.14, 84.57, 84.37, 84.67, Bfc.Gl, 87.48,
* 39.23, 89.23, 89.23, 90.37, 91.7b, 93.48, 94.23, 94.23,
* 94.70, 90.06, 97.54, 99.17, 99.17, 99. 17,lcC.32,lo1.7 1 ,
* 103.31,lo4. 40,1G4.40,i04.38,105.90,107. 32,109. 11,1^9. 61,
* 10 9.01, 11C. 11,111.44,112.8 7,114.84,114.84,114.64,118. oO,
* lib.93,lib.35,12C.3b,12c.3o,l20.3o,121.06,122.37,123. 77,
* 12 3. 4b,126.2e,12 6. 2 o,126.4 6,127. "7 8,129.14,130.68,13 2.03,
* 132.03,132. 03, 133.14,134.48,135.92,137.79,137.79,137.79,
* 138.49,139. 79,141.16,142.70,144.0 1,144.01,144.01,145.08,
* 146.39,147. bO,149.53,150.19,15^.19,15o.36,151.63,152. 96 ,
* 15 4.39,15o. 22,156.32,156.32,136.87,i58.15 ,159.48,loO.92,
* lb2.79,lb^. 79,162. 79,163.35,164.o3, 165.96,167.39,lo9.33,
* lb9.33,ifc9.33,169.bO,171.07/

LATA Al/ 3.2b5, 5.323, fc.666, b.lc2, 9 .59a , 11.177,12.317,13.765,
* 14.921,lo.768,17.t33,19.C5u,20.335,21.364,22.945,23.7o2,
* 25.4Cu,2o.30o,27.733,2o.9ob,3o.u17,31.675,32.277,34.U43,
* 34.66 5,36.03^,3 7.67u,3b.160,39.76u,40.940,41.7 50,4 3.450,
* 44.260, 43. 28>j, 47. 020, 4 7.69u, 48. 7 4o, 50. 420, 51. 290, 52.15o,
* 33. 720,54.990,55.510,5b.990,58.720,58.640,60.240,ol.900,

* 62.81O,63.490,64.9 50,ob.76u,6o.7b0,68.1GC,69.620,71.U90,
* 71.280, 72.coO,74.220,75.490,78.760,77.16C,78.730,79.960,
* oo.250,81.610,83.140,84.57u,84.670,86.010,37.430,a 9.230,
* 39.2 3u,9o.37c,91. 78 0 , 93 .480 , 94.23u , 94. 7CC , 96.060 ,9 7. 34G,
* 99.170,99.170,100.32,101.71,103.31,104.40,104.58,103.90,
* 10 7.32, 109.11,IC9.61,liu.il,111.44,112.87,114.64,114.84,
* 115.00,116.93,118.35,120.3o/

CATa 01/ 12o.3b,121.Co,i22.37,123.77,125.46,12b.26,126.48,127.7b,
# 129.i4,13c.6o,i32.03,132,0 3,i33.14,134.4«,13 5.92,13 7.79,
* 137.79,13C.49,139.79,141.io,142.70,144.ui,144.01, 14 5.0e,
* 146.39,147.bO,149.53,150.19,150.Jo,131.63,152.96,15h.39,
* 156.32,156.32,15b.c7,158.15,159.4b,16C.92,162.79, 162.79,
* 163.3 3,164.ti,165.96,167.39,169.33,lb9.33,169.80,171.07,
* i72.36,173.79, 175.48,17o.23,17b.23,177.48,178.77,130.14,
* 181.o7,163.05,183.05,183.ob,185.13,186.46,187.89,189.83,
* 109.83,ISO.21,191.46,192.76,194.11,195.63,197.09,197.o9,
* 19 7.7b,IS9.04,200.35,201.73,203.35,204.36,204.3o,205.31,
* 2\jo. 5o, 2c 7. 9u, 20 9. 30, 211. 03, 211. 69, 211. 69, 2 12. 62, 214. u9,
* 215.4c,216.81,216.56,219.16,219.lo,220.29,221.56,222.66,
* 224.2o,225.90,22c.81,226.61/

OeN=, '. r./rk

NCN=,.X+i.



IF(NUM.GT.200) GO TO 1

XL=A(NUM)/DfcN

aU=A1(NUM)/OEN

GO TO 2

AL = FR-i.96*SQRT(X>>)/DEN

X0=FR+1.96*S0RT(AX)/DtN

RETURN

cND
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,NUF

c WI

I=o

LF G

,A( 1

,8(3

,Z(1

,.5,

137,

.27/

25b,

93,.

69,.

.334

16,.

.067

20,.

c2, .

1.25

, l.u

,1 . u

,1.4

,1.-
,1.3

,1.6

,1.7

,i.6

,2.3

f <d mU

,2

2.62

z . 52

2.i2

5,5.

2,2.

97,2

8.61

4.07

3.70

,P
TH

II-

Rl

,1

i,

3)

.4

.1

, .

.2

39

35

,2

71

,2

9».

66

0,

76

56

7fc

37

14

95

34

99

Ob

93

42

1,

8,

b/

64

97

.7

u,

3,

7,

SUBROUTINE PTVAL(T

;**** rOK A GIVliv! T VALL

,**** RETURNS A PVaLUl,

,**** GREAfLK THAN, If h

^QUIVAL^NCe(a(1,1)

01 McMSiGN A(31,ll)

JlMcNSiON a!31,13)

CATA Z/.9,.6,.7,.c

UaTA A/.13d,. 142, .

* .12o,.325,.289,

*,3*.25o,5* .257,9*.

*,.398,.397,.396,.3

* .727,.617,.564,.5

* .537,.33b,.535,2*

* .763,.741,.727,.7

* ,69u».od9»2*.b88»

*1.G61,.97o,.941, . 9

* .6b6 , . 6o5 , • s6j>» . t

*,.o42,i.963,i.3b6,

* 1.068,1.063,1.079

* , 1 .06 l,l.obO,l.u59

*,1.6oo,l.o38,1.533

*,1.350,1.345,1.341

*»1.31o,1.3ib»1.315

*,2.132,2.v>15,1.943

*,1.733,1.74b,1.74c

*,1.7Go,1.708,1.70 1

* 2.571,2.447,2.3b5

*»2.12o,2. llut^.Ul

*,2.G32,2.u46,2.045

*3 . 143,2.998,2.896,

*2.367,2.552,2.539,

*2.407,2.^62,^.457,

CATA G/b3.057,9.92

*9,3.1oo,3.055,3.ul

*81,2.61 J,2.bu 7,2.7

*.62,31.59o,12.942,

*4.316,4.221,4.140,

*3.7o7,3.745,3.725,

1=0

J = NGF

IF(NUF.GT.30) J=31

IF(T.LT.X(J,l)) GC
IMT.Gr.Af J,13) ) G

OC 1 M=l,13

IF(T.Le,a(J,H))G0

1 CONTINOe

M=13

2 1F(T.c0.a(J,«l))G0

P =ZM-1)-(T-a(j,m-

GO TO 99

3 P=Z(M)

GO TO 99

4 l=-l

P=Z(1)

GO TO 99

5 1= 1

P=Z(13)

99 RETURN

END

,1)
NOP OL-GReLS OF FKtcoOM THIS 8'JrtPGUTIV

2Q0mL T0,I=-1 IP LtSS THAN,1=1 IF

ATcR THAN 30 T INFINITY LSlD

)),(Ad,12),8(1,1))

2)

.1,

,.1

7,.

,.4

3,3

.54

*.5

.7u

*.8

.80

.65

.15

l.o

1.0

1.4

1.3

1.3

1.6

1.7

l.b

2.2

2.0

31.

.71

.50

• o3 ,

31,2

2o5,

45,.

*. 39

9,.5

32,4

3,.7

83,3

9,.6

9,3*

6, 1.

71,1

5 7,1

15,1

30,1

11,1
33,1

23,1

43,1

26,2

60,2

021,

6,2.

8,2.

.01,

0» 3*
, .2b

.414

.391

543,

1,3*

b97,

4,3*

679,

,

1.11

,1.0

, l.C

,1.3

,1.3

,1.2

,1.7

,1.7

5 ,4.

,2.1

, L..0

5,4.

2.65

2.49

.02,

*.13

.263

424,

2,3*

40 , •

*.53

UU , .

*.68

63,.

.236

134,

.0o9

.056

.39 7

.326

.3 10

.oLC

. 721

2.70

.2ol

.074

6.96

681,

5uo ,

, . 3 , . 2 ,

34,.132

271,.26

33,.310

4,2*.39

9,.553,

*.533,3

I , . 70 6 ,

*.b86 ,2

6 , .696 ,

1,.6o0,

1.19C1

, 1.074,

, 1.G56,

, 1.440,

,1.333,

,1.313,

, 1.66c,

,1.729,

,1.697,

, 2. 262,
,2.G86,

,1.9bO ,

2.764,2

2.316,2

0, 13*

2oo, 2

, . 4u2

.389,

.539,

1. ,. 8

.692,

1.376

.6 70 ,

633,2

luO, 1

• Oo4 ,

• 036»

.3b3,

.321,

.920,

.771,

.711,

2.776

.145,

• OoG ,

3.365

60 2, 2

479,2

.001

.129

2,.2

,.40

,5*.

.542

.5 30

.695

. 683

.876

2*.8

9,1.

o7,l

55,1

63,1

25,1

62,6

96,1

17,1

303,

79,2

b9,2

541,

0,2.

2,2.

/

,6*. 12

ol,2*.

8,.404

390,4*

,•54u,

,.524,
,.o94,

,.674,

,.873,

56,2*.

106,1.

.066,1

.035 , 1

.3 72,1

.32 3,1

.314,2

.762,1

.714,1

3.182,

.16o , 2

•Go4,2

3.747,

624,2.

485,2.

.12 7,

*.2 59

,.399

.365,

.336,

lo,

.691,

t

.668,

*.834

.093,

1.06 3

3.C76

1.38o

1.319

2.353

1.761

1.706

2.131

2.05o

. 363,

.478,

1,4.6u4,4.032,3.70 7,3.49 9,3.35 5,3.250,3.16

7,2.94 7,2.921,2.890,2.87 6,2.861,2.645,02.8
o 7, 2. 7 79,*:. 771,2.763,2. 7 56,2. 7 50,2. 5 76,6 36
0.869,5.959,5.40 6,5.041,4.781,4.56 7,4.437,
4.015,3.90 3,3.922,3.863,3.850,3.019,3.792,
3.o9c,3.674,3.o39,3.646,3.291/

TU 4

0 TO 5

TO 3

1) )/U< J,M)-a< J,M-1) )*(Z(M-i )-Z(M) )



172

/*

//LINK.SYSIN DO *

LnISeRT HERc HcZ OeCK FOR EZPLUT

/*

//GO.FT52FG01 DD JNIT=SYSCP

//GO.FT17FGG1 OD UNIT=SYSOA,SPACE=(TRK,{300,30))

//G0.S0RTLI8 00 OSNAME=SYS 1.SORTLIB,01SP=(OLO ,KEcP)

//GG.SYSJUT 00 SYSO!)T=A

//GO.SORTWKol Oo UNIT=2311,SPACe=(TRK,(100))

//GQ.SURTWKC2 00 U.M I T = 23 11, SPACt = ( TRK, <100) )

//G0.S0RTWKG3 JU UMIT =2311,SPACE = (TRK ,(100 ) )

//GO. FT lu Fool 00 UNIT =2 314,0CB = (ReCFM= FB,LRcCL=60,':5LKSI Ze =3 520) ,

// SPACc=(TRK,(300,30))

//GO.SORTIN 00 VOLUME = REF = *.FT10cOol,OSN-AME =*.FrioFGol,

// OIS.P = {tJLu,PASS)

//GO.SORTOUT Uu VOLUMc =REF=*.FT10FOo1,JS">IA<11il=*.FT10FoJ1,

// DISP=(OLD,»ASS)

//GO.PLuTTAPc DD UNIT = TAPE 7,VOL = StR = 2 5,LABEL = (,NL),01SP=OLO

//GO.FT50F001 00 *

501 AQ-3Ad)

502 A0-3A(R)tRL

503 A 0-3 A(R)+RL(CL)
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504 A0-3A(R) AD-3B(R)+RL

505 AO-3AIR) AD-3B(R)

506 AO-3A(R) A0-33(1R)

Su7 AO-3A1R) AD-3B(lR)NIC-2

508 AO-3A(R) AD-38(R)NIC-2+RL

509 AD-3AJR) AD-3B(R)NIC-2!R)

510 $UMAD-3A!IRMI+II)

511 S'JMAD-3A(IR) AD-3B(IR)

512 AD-3AIIR) AD-3B(R)

513 A0-3AUR) AD-38!R)NIC-2

514 SUMAO-3A(IR) AQ-3R!IR)NIC-2

515 A0-38IR)

516 A0-38(R)+RL

517 AD-3B(R)+RL(CL)

518 SUMAO-3B(IR)(II+III)

519 AD-3B(R)NIC-2

520 AO-38(R)NIC-2+RL

521 AD-38(R)NIC-2+RL(CL)

522 AD-3B!lR)NIC-2

523 UNKNOWN

524 SUM AD-3A(R)

525 SUMA0-3A(R)+RL

526 SUM AO-3A(R)+RL(CL)

527 SUM AD-3A(IR)(I + 11,I + I11,1+1V)

528 SUM AO-3BIR)

529 SUM AD-3B!R)+RL

530 SUM A0-38(R)+RL(CL)

531 SUM AD-38!IR)(II+III,II+IV,I+III,I+IV)

532 SUM AD-3AIIR) AD-3B!IR)! 1+11 1,1+IV )

533 AD-3B!R-NC)

534 AD-3B!R-P)
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535 AD-3B(R-NP)

536 SUM 4D-3BUR)(II + II 1,11 +IV)

537 SUM AD-3 R

538 SUM AD-3 (IR)

539 AD-3B(R-C)

540 SUM AD-3(R)+RL

541 NO TITLE

542 NO TITLE

543 NO TITLE

544 NO TITLE

545 NO TITLE

546 NO TITLE

547 NO TITLE

548 NO TITLE

549 NO TITLE

St>0 NO TITLE LAST CARD

END

/*

//

INSERT DATA HERE



CD
CD

D

CX

•

cr

cc

in-3
SIJM RD-3 R

s

/

/ M

2
/ /

A\

in-"

<
/ /

5

2

in-s
<>

5

2

in-6
io1

DOSE

a = 32- 1

H = 0.19468752E--06

B = 0.20197029E 01

«= 32- 2

fl = 0.45975889E--06

B = 0.20379543E 01

T BETWEEN SLOPES
0.12

WITH 3 OF
P GT.900

F OISTANCE
102.12

WITHl HNO 4 DF
P LT.OOl cn

COVARIANCE
B = 0.20307112E 01
SE = 0.63463330E-01
DF = 4



en
CD

cr

cc
cr

CC
o

10"''
SUM AD-3 (IR)

/<>

2

<i

IO"5

• > /

IO"6

' i /
• >

2

in-"1
10° 5 10'

nflSF

10'

A= 32- 1

A = 0.85411878E-09

B = 0.26673460E 01

o= 32- 2

A = 0.66522681E-08

B = 0.25951958E 01

T BETWEEN SLOPES
0.14

WITH 3 DF
P GT.900

F DISTANCE
33.42

WITHl AND 4 DF
P = .007

COVARIANCE
B = 0.26240158E 01
SE = 0.22497463E 00
OF = 4

ON
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E. Combine Program and Output

The Combine Program takes mutant analysis output for two or more

experiment-designs, plots the combined data, prints statistics, and punches

new mutant analysis output with a new experiment-design number. This

program can also be run with just one experiment-design to get a copy of

the same output as given by the Mutant Analysis Program.

Requests for running this program should specify the new

experiment-design numbers.

Order of input to 360:

(1) Program, followed by forty S cards

(2) Card with new experiment punched in cols. 3-5 and new design

in cols 6-8

(3) Data to be combined

(4) END card, cols 1-3

(5) Repeat of (2), (3), and (4) for additional problems, if any

(6) /* and // cards last

360 job card:

Tape 25 pool plot (7)

Calcomp request card:

Black ink, plain paper

Maximum no. of plots = (no. of problems) X 40.
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CARD IAYOOT

Title S C ft,r£«.

Card No Card Color

Source

Edition

1. Alphabetic S
2.

3- 00»HrVft,rij Hy rM Id C<"
4. fl '-• *" V *i C d
3. Al>--:i. c.-rl.e
6.
7- y4D-i>? I? Nc-T ZCr~icR.e.X>
8. £L*,-l BL'*fJi<

9- "Di KAR.HO »J
10.

11. 7£XKARHo ic'
12.

13-
Ik.

15. ^
16. I

17- i

lfl. !

19- / jW u^D
20. 1

21.

22. '

23- i
,24- \y

25-
26. TJTug 8c,6iw5
27-
28. H5.G.Z

29-
30.
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35-
36.
37-
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ko. \j '

4l
42

43
44

45
46

47
48
49
50

51
52
53
54,
55
56.
57.
58.
59.
6o.
61.
62.

63.
64.

65.
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75.
76.
77-
78.
79.
80
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r
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(8-60) £l/ Jg «&t*#£ ^y^ (fzTMiJk^jWffi^^
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VA;\ha^ ~\x cLi-vvvi^vvvx '{ytta-yxoA^m^'W>A

tVlrj. A<Mm. 0^ ILmSmX^j^ -Jhfr

CABD LAYOUT

Title M j r a nj .- /V AJA LVU5 /,(?•'' f'lr'

Card No Card Color

Source

Edition

1.

2. ou«v»ik'i i\i!>nl>er

3-
4.

tx(*'fr»\« *0

6.

7-
8. \D**|'#;V\
9-

10.

11.
Tre«4»n e «^-

12.

13-
14.

15.
16.

17-
18.

TD&s «.

19-
20.
21.

22.
23.

A-/

24.
25-
26.
27-
28.

NZ

23-
30.
31-

33-

AT

34.
o'^nfe.

•ik 36.
57-

38.
39-
4o

O Jrrro
• deti ,•* ... |

V $.\jmXCt\C

41.
42.

43
44

45.
46.

47
48
49.
50
51.

52-
53-
54
55-
56.
57-
58-
59-
60.
61.
62.
63.
64.

65.
66.

67.
68.

€9.
70.

71-

E*
73-
74.
75-
76.
77-
78.
79-
80

tJi)l

-p*f£

I/**
D

TY-IU (2-60)
(8-60) fcmTto* .feq.ency

/» f C 0 X
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// 12162, «4SGLt:VEL= l OlANA SMITH 9704-1 Y12 5XT.3-5048

//JOBLIB 00 DSNAMt=SYSl.LINKLlB,VOLUM£=RtF=LKCBSMPL,QISP=<OLD,PASS)

// tAtC ACGTjPARM.GO^ t(J=-l ,DUMP=-G '

//ASStM^Lt.SYSIN 00 *

SCRTER START

USING *,12

STH 14,12,12(13)

LR 5,13

LR 12,15

LA 13,AREA

ST 13,8(0,5)

ST 5,ARtA+4

LA 1,PARLIST

ATTACH £P=S0RT,1F=(E,( 1) )

L 13,AReA+4

LM 14,12,12(13)

BR 14

LTORG

ARtA OS 18F

CNOP 0,8

* PARAMETER LIST

PARLisr oc x'ao'

OC AL3(A0LST)

OC X'OOOO'

ACLST OC X'0018'

OC A(SURTCD)

OC A(STCOEO)

DC A(RCOCO)

DC A(RDCOEO)

OC F»U'
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DC F*0«

SCRTCD DC C* SORT FlELDS = (It 2,CH,A,3,6,CH,A,12,7,CH , A ) , •

OC C»SIZc=£2QQO»

STCDfcD DC C •

RCDCD DC C« RECORD TYPE=F,L£NGTH=80•

RDCDED DC C1 »

END

/*

//FT63.FT50F001 OD *
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**FTN,L,P,G,E.

C PROGRAM TO COMBINE AND PLOT

INTEGER END

DIMENSION ILOTC50.16) ,LIST« 20) tNOWm t AC 1000)

CATA END/4HEND /

CALL PL0TSU.1000)

CALL IDAY(NOW)

DO 3 1=1,50

READ(5n,l) M,(IL0T(TtL)tL=l,16)

1 FOPMAT(IX.I2,T19,15A4.A2)

IF(M.EO.I) GO TO 3

PRINT 2

2 F0RMAT(»1 TITLE CARDS OUT OF ORDER')

GO TO 7

3 CONTINUE

4 REWIND 10

99 READ(5Q.5,EMD=7) LIST

•5 FORMAT*21A4)

IF( ICOMPARE(LISTU ) ,END, 3 ). NE .0 ) GO TO 6

END FILE If)

REWIND 10

CALL SORTER

REWIND 10

CALL COMB INEI ILOT)

GO TO 4

6 WRITFU0.5) LIST

GO TO 99

7 PRINT 8

8 FORMAT* M« .'JOB COMPLETED1)

CALL EXIT

END



3

1

77

fl

777

pa

in

+4 4

3"? 3

??2

999

E COMBINE*

IL0T*50,1

LIST(20),

A/999/

(NOW)

,FND=999)

,2I3,T16,1

, EN0 = 9<3Q)L

A4)
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ILOT)

6)

IARR(17),N0W*2)

TEXP,IDES,IARR

6A4.A1)

1ST

SUBROUTIN

DIMENSION

DIMENSION

DATA ITRE

CALL IDAY

READ<10,3

FORMAT*?X

ISW=0

READdO.l

FORMAT(20

INUM=0

REWIND 17

PRINT 4,I

FORMATl* » 1

DFCnOE<80

PRINT 9,(

FORMAT*'0

PRINT -fl

FORMATl»0

*T44,«FRAC

*T089,'FRE

? FORMATl12

CONTINUF

SUM1=XN

SUM2=XN/S

SUM3=XT

SUM4=X0

READ(10,1

DECODE*80

IF< XD.NF.

IF( IA.NF.

SUM1=SUM1

SUM2=SUM2

SUM3=SUM3

SUM4=SUM^

CO TO 8 8

FR=SUM1/S

CALL POIS

FRAf.T = SUM

CALL BICO

INUM=INUM

PRINT 5,1

FORMAT! '";

WRITE<17)

WRITE(5?,

FORMATl12

IF( ISW.FO

IF(IA.EO.

CONTINUE

END FILE

IF(TNUM.L

CALL RFGR

CONTINUE

IF(ISW.EO

X7 = XD

IF(IN.EO.

IM=IA

GO TO 77

ISW=1

GO TO 111

ARR.NOW

FNT'I5,5X,«DES IGN',15,10X,16A4,A1,T100,2A4)

N,IE,ID,XZ,XN,XT,XO,SUM

,J=1.15)

FXP.IDES,I

• ,'EXPERIM

,2,LIST) I

ILOT*IN,J)

',15A4)

' ,'S« ,T10,

TION',T59,

QUENCY'.Tl

,2I3,3X,F7

CCNTINUF

RFTURN

END

UM

,FND=222)

,2,LIST)IA

XZ) GO TO

IN) GO TO

+ XN

+XN/SUM

+ XT

+ X0

•DOSE',T?4.'N1«,T30,'N2' ,T37,'NT' ,

'LOWER LIMIT',T74,'UPPER LIMIT',

04,'LOWER LIMIT',T119,'UPPER LIMIT')

.0,3F5.n,E16.8)

LIST

,IE,ID,XD,XN,XT,XO,SUM

HI

UI

,FR,XL,XU)

3

M1,SUM3,P1,P?)

UM?

* SUM1

1/SUM

NF( SU

+ 1

N , X Z ,

' ,1?,

IFXP

6) IN

,?I3,

. 1) G

IN) G

SUM1 ,

5X.F7

,IOFS

, IEXP
i999 i

0 TO

0 TO

SI.IM3, SUM4,FRACT,P1 , P2 , FR,XL, XU

.0,5X,3F7.0,6F15.8)

,TTREA,XZ,FR,XL,XU

, IDES,XZ.SUMl.FS,NOW

,F7.P,F5.n,lDX,F16.S,T73,2A4)

444

333

333

IN)

1 7

T . 3 ) GO TO

(NOW,ILOT,

.1) GO TO

I A) GO TO 777
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1

99 8

99

98

5

14

1 1

SUBROUTIN

INTEGER T

DIMENSION

DIMFNSION

DIMENSION

DIMENSION

DATA JCHA

DO 151 1=

I IST*I)=I

TSW = 0

RFWIND 17

READ*17,E

IF(XYZ.EQ

1 = 1

X(I)=XYZ

A*I)=SUM

B*I)=XLOW

C(I)=XOPP

READ(17,E

IF*IX.NE.

IF*IZY.NE

IF* XYZ.FO

IF*SUM.EO

1=1 + 1

GO TO 99

IF*I.LT.3

CALL STAT

PRINT 5

FORMAT*//

TJ=I-?

PRINT 6,S

FORMAT*//

*5X.'F=»,F

PRINT 8

DO 7 J=l,

n=x*j)

0=A*J)

E(J)=SENS

PRINT 9.D

FORMAT* »0

FORMAT* »0

*'UPPER LI

CONTINUF

CALL LLPL
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F REGRCNOW,ILOT,IN)

ITLE

ILOT*50,16)

E*50) ,JCHAR(3) ,TITLE*1<3)

NOW(2).LIST*15),A*5C),B<50),C(5F),X(5A)

LAMB* 3)

R/ 5,60,60/

1.15

LOT*IN,I)

N 0=99 9) IF, IVY, I OY ,X YZ , S DM, XLOW, XIJPP

.0..) GO TO 1

ND=10) IX,IZY,IPY,XYZ,SUM,XLOW,XUPP

IF) GO TO 3

. IVY) GO TO 3

.0.> GO TO ?

.0.) GO TO 2

) GO TO 98 8

*X,A,SL,CL,SENS,F,SF,I)

)

L,CL,SFNS,F,IJ,SF

, '0' ,TCr5, 'SL0PE = ',F10.5, • +-',F1C.5,5X,«SENS=',E16.R,
1C'.5,5X,«DF=' I5.5X, «SE=« ,F10.5//)

I

*D**SL

,0,B(J),C(J),E(J)
,,F9.0,T15,E16.8,T40,E16.8,T60,E16.8,T80,E16.8)
• ,2X,' ~D0SE',T18,•OBSERVED',T42,'LOWER LIMIT', TA2,

MIT* ,T84,»FXPECTE0')

OT«-I,-3,X,JCHAR,.07,A,B,C)

CALL GRCORD(X( 1),E* D.XG.YG)
CALL GRCORD(X* I),E* I),XF,YF )

CALL PL0T*XG,YG,4)

CALL PLOT*XF,YE,2)

DO 14 MP=1,I

CALL GRCORO(X(MP),B(MP),XG,YG)
CALL GRCORD*X*MP),C*MP),XF,YF)

CALL PLOT*XG,YG,4)

CALL PLOT*XF,YF,2)

CONTINUE

CALL SYM30L*5.5,.1,.14,4HDOSE,0.0,4)
CALL SYMB0L*0.O,4.5,.14, 9HFREQUENCY , <?0.0 , 9)
DO 11 M=l,15

TITLE(M)=LIST(M)

TITLE(16)=4HEXP

ENC00E*10,12.TITLE*17))IE
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ENCODE*10,13.TITLF*18)) IVY

1 2 FORMAT* T4)

ENCODE*10,12.TITLE*19))IN

CALL SYMB0L*1.5,1C.6,.14,TITLE<1),0.0,76)
13 FORMAT*•-•,13)

ENCODE*15.15,LAMB*I)) SL

15 FORMAT*«SL0PE=',F6.2)

CALL SYMB0L(8.5,.1..14,LAMB(1),0.0,12)

CALL PLOT*13.0,.0,-3)

988 IFUSW.EQ.l) GO TO 999

IE=IX

IVY=IZY

GO TO 998

10 ISW=1

IF*I.LT.3) GO TO 999

GO TO 3

999 RFTURN

END
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SUBROUTINE STAT(X,A,B1,F7,FP,F,F6,I)

C**** PROGRAM TO COMPUTE SIMPLE LOG-LOG REGRESSION

C**** x=X AXIX VALUES.A=Y AXIS,Bl=SLOPE,F7=95 PC CONFIDENCE,

r,**** FR=INTERCEPT( ANTILOG) ,F=F VALUE TO TEST NON-ZERO SLOPE,

C**** F6=STAN0ARD ERROR,I=NUMBER OF OBSERVATIONS

DIMENSION X( 1) ,A(1) ,Z(50),0*5O),T*30)

DATA T/12.706,4.303,3.182,2.776.2.571,2.447,2.365,2.306,2.262,
*2.228,2.201.2.179,2.160,2.14 5,2.131,2.12C,2.110,2.101,2.093,2.^86,
*2.080,2.074,2.069,?.064,2.0 60,2.C56,2.052,2.048,2.04 5,2.0 42/

S1 = 0.

s?=o.

53 = 0.

54 = 0.

55 = 0.

56 = 0.

DO 1 J=1 , I

X1 = AL0G(X(J) )

Y1=AL0G(A( .)) )

S1=S1+X]

S2=S2+Y1

S^=S3+X1*X1

S4=S4+Y1*Y1

1 S5=S5+X1*Y1

CT=I

F1=S1/CT

F?=S2/fT

F3=S3-S1*F]

F4=S4-S2*F2

F5=S5-S?*F]

Fl=F4-lP5*F5)/F3

F6=S0RT(Fl/((CT-2.)*F3>)

B1=F5/F3

J=I

IF( I.GT.32) J = 32

F7=T(J-2)*F6

F8=F2-B1*FI

F8=EXP(F8)

F=(F5*F5)*(CT-2.)/*F3*El)

RETURN

FND
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SUBROUTINE BICONFITN.TM,PI,92 )

C**** COMPUTES BINOMIAL CONFIDENCE LIMITS TN=OBSERVED NUMBER OUT OF TM

DATA

LOWER

r/.nri

0=TM+1.

P1=TN/TM

P 5 = P 1

IF(P1 .IT. 1
Pl=.oo

5 0 IF*TN.FQ.n

CT = 1 .

9" V=TM*ALOG*1

7=AL0G(P1)

S = F X P ( X )

Y = l.

110 IF(Y.GE.TN)

X= X+Z+ALOG(0

S=S+FXP(X )

Y=Y+1.

GO TO no

170 IF(ABS(S-.975).LT.E)

IF(CT.GT.2".) GO TO
IF(S-.975.LT.O.) GO

P3 = P1

P) = (P3+-P5) /?.

CT = CTU.

GO TO 90
?4n p5=P1

P1 = (P3+ P5 ) II.

CT=CT+1.

GO TO 90

P/SO P2=TN/TM

P5 = P2

TF(P?.GT.O.) GO TO 280

P2=.0l

280 IF(TM.FO.TM) GO TO 440

P3=l.

CT=] .

790 X=TM*ALOG*P2)

S=FXP(X)

7=AL0G(l.-P2)-AL0G*P2)
Y = l.

310 IF*Y.GF.TM-TN) GO TO 365

X= X+7+AL0G(Q-Y)-AL0G(Y)

S=S+FXP{X)

Y=Y+1.

GO TO 31">

^65 IF(ABS*S-.Q75).LT.E1 GO TO

IF(CT.GT.20.) GO TO 440

IF( S-.975.GT.C'. ) GO TO 4 2C

P5=P2

P?=(ps+P^)/?.

CT=CT+1.

GO TO 2 90

470 P3=P2

P2=(P5+P3)/?.

CT=CT+1.

GO TO ?<">0

44^ RFTURN

IMIT,

/

P?= UPPER LIMIT «5 ?FR CENT

END

) GO TO

) GO TO 2f%^

•PI)

-ALOG* 1. PI)

GO TO 170

Y)-ALOG(Y)

GO TO 260

260

TO 240

440
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<SUBROUTINE POIS(XX,FR,XL,XU)

C**** COMPUTFS POISSON CONFIDENCE LIMITS FOR NON-ZERO FREQUENCY*FR).
r, **** WHERE XX IS OBSFRVFD NUMBER.

ITIMFNSION A* 200),B(100),Al(200) ,B1(10C)

1-QUIVALFNCE (A(101),B*1)),
* (AldOl ) ,B1( 1) )

DATA A/ OOOOC, 0.051, 0.355, 0.818, 1.366, 1.970, 2.613, 3.285,
* 3.285, 4.46f , 5.323, 5.323, 6.686, 6.686, 8.102, 8.102,
* 9.598, 9.59 8,11.177,11.177,12.817,12.817,13.765,14.921,
* 14.921,16.768,16.770,17.630,19.050,19.05 0,20.330,22.360,

* 21.^60.22.940,23.760,23.76C,25.400,26.310,26.310,27.730,
* 28.970.28.970,30.020,31.670,31.670,32.280,34.050,34.660,

* 34.660,36.0 30,37.670,3 7.67 0,38.16E,39.760,40.940,40.940,
* 41.750,4 3.450,44.260.44.260,45.280,47.0 20,47.690,47.690,
* 48.740,50.42^,51.290,51.290,52.150,53.720,54.990,54.990,
* 55.510,56.99 0,58.720,58.720,58.840,60.240,61.900,62.810,
* 62.810,63.490,64.950,66.760,66.760,66.760,68.100,69.6 20,
* 71.090,71.090,71.2 80,72.660,74.220,75.490,75.490,75.780,
* 77.160,78.730,79.980,79.980/

1":ata B/ 80.25, 81.61, 83.14, 84.57, 34.57, 84.67, 86.01, 87.48,
* 89.23, 89.23, 89.23, 90.37, 91.78, 93.48, 94.23, 94.23,
* 94.70. 96.06, 97.54, 99.17, 99.17, 99.17,100.32,101.71,
* 103.31,104.40,104.40,104.5 8,10 5.90, 107.32,109.11,109.61,

* 10 9.61,110.11,111.44,112.87,114.84,114.84,114.84,115.60,

* 116.93,118.35,120.36,120.36,120.36,121.06,122.37,123.77,
* 12 5.46, 126.26,126.26,12 6.48,127.78,129.14,130.68,132.03,
* 13 2.0 3,132.0 3,133.14,134.4 8,13 5.92,137.79,137.79,137.79,
* 13 8.4Q,139.79,141.16,142.70,144.01,144.01,144.01,145.08,
* 146.39,147.80,149.53,150.19,150.19,J 50.36,151.63,152.96,
* 154.39,156.32,156.32,156.32,156.87,158.15,159.48,16".92,
* 162.79,162.79,162.79,163.35,164.63,165.96,167.39,169.33,
* 169.33,169.33,169.80,171.0 7/

1:ata Al/ 3.285, 5.323, 6.686, 8.102, 9.598,11.177,12.817,13.765,
* 14.921,16.768,17.63 3,19.050,20.335,21.364,22.945,23.762,
* 25.40 0,26.306,27.735,28.966,30.017,31.675,32.27 7,34.04 8,
* 34.665,36.0 30,37.670,38.160,39.760,40.9 40,41.750,43.4 50,
* 44.260,45.280,47.020,47.690,48.74f,50.420,51.290,52.150,
* 5 3.720,54.9 90,55.510,5 6.9 90,58.720,58.8 40,60.240,61.900,
* 6 2.810,6 3.490,64.9 50,66.7 60,66.76 0,68.100,69.620,71.090,
* 71.2 80.72.66O.74.220,75.490,75.780,77.160,78.730,79.980,
* 80.250,81.610,83.140,84.570,84.67(,86.010,8 7.480,89.2 30,
* 89.?30,90.370,91.780,93.480,94.23C,94.700,96.060,9 7.540,
* 9 9.170,99.170,100.3 2,101.71,103.31,104.40,104.58,105.90,
* 10 7.32,109.11,109.61,110.11,111.44,112.87,114.84,114.84,
* 115.60,116.93,118.35,120.36/

1:ata 81/ 120.36,121.06,12 2.37,123.77,12 5.46,12 6.26,126.48,127.78,

* 129.14,130.68,13 2.0 3,132.0 3,133.14,134.48,135.9 2,13 7.79,

* 13 7.79,138.49,139.79, 141 .16,142.70,144.01,144.01,145.08,
* 146.39,147.80,149.53,150. 19, 150. 36,151.63,152.96,154.39,
* 156.3 2,156.32,156.87,158.15,159.48,160.92,162.79,162.79,

* 163.35,164.63,16 5.96,167.39,169.33,169.33,169.80,171.07,

* 172.38,173.79,17 5.48,176.23,176.2 3,177.48,178.77,180.14,
* 181.67,183.05,183.05,183.86,185.13,186.46,187.89,189.83,
* 189.8 3,190.21,191.46,192.76,194.11,19 5.63,197.09,197.09,
* 197.7 8,199.04,200.35,201.73,203.35,204.36,204.36,205.31,

* 2C6.58,207.90,209.30,211.03,2 11.69,211.69,212.82,214.09,

* 2 15.40,216.81,218.56,219.16,219.16,220.29,221.56,2 2 2.86,
* 2 24.26.22 5.90,2 26.81,226.81./

1ien=:XX/FR

1mum=;XX+1.



IF(NUM.GT.200) GO TO 1

XL=A(NUM)/DEN

XU=A1(NUM)/DEN

GO TO 2

XL=FR-1.96*SQRT<XX)/DEN

XU=FR+1.96*S0RT(XX)/DEN

RFTURN

END
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/*

//LINK.SYSIN DD *

HtX DLCK FDR EZPLOT GOES HEPh

/*

//GO.PLUfTAPt DD UNIT=TAPc7,V0L = SLR=25,LABtL=( ,NL) ,01 S3 = OL;J

//GO.SORTLIB DD OSNaM^=SYS 1.SOPTLIB,DISP=(OLD,«ctP)

//GG.SYSOUT DD SYSOUT=A

//GC.S0R1WKC1 DD UN I T = 2ii 1, SPACc = ( TRK , ( 1^,0) )

//GG.SURIWKC2 Db UN IT = 2J 11,SPACE = (TRK,* 100))

//GG.SOKTWK03 DO UN IT = 2311,SP4Cc = *TRK,<100))

//GO.FTlJFOOl 03 UNIT=2 3l4,uCB=(RECFM=FB,L«ECL=6j,BL<Si 7c=352 0) ,

// SP4Ct: = ( TRK,(300,30) )

//GO.SORT IN DO V0LUMt=RcF = *.FT10FOO1,OSNAMfc = *.fTlOFOul,

// OISP=(OLD,PASS)

//GO.SORTOUT Ul) VOLUMt: = Rc:F = *.FTiOFOUl,DSNAMfc=*.FT10F001,

// OISP=( .)LD,PASS)

//GO.FT50F0U1 DD *

501 4D-3A(R)

502 AD-3A(R)+PL

503 AD-3A (R)+f<L(CL)

504 AU-3A*R) AD-38*R)+RL

505 A0-3A*R) AD-3B(R)



S06

S07

S08

S09

S10

Sll

S12

S13

S14

S15

S16

S17

S18

S19

S20

S21

S22

S23

S24

S25

S26

S27

S28

S29

S30

S31

S32

S33

S34

S35

S36

192

A0-3A*R) AD-3B(1R)

AD-3A(R) AD-3B*lR)NIC-2

AO-3A*R) AD-3B*R)NIC-2+RL

AD-3A*R) AD-3B*R)NIC-2(R)

SUMAD-3AUR) ( I + II )

SUMAD-3AUR) AD-3BUR)

AD-3A*IR) AD-3B*R)

AD-3A(IR) AD-3B*R)NIC-2

SUMAO-3AUR) AD-3B* IRJNIC-2

AO-3B(R)

A0-36*R)+RL

AO-3B*R)+RL*CL)

SUMAD-3BUR) (II+III)

AO-3B*R)NIC-2

AD-3B*R)NIC-2+RL

A0-3B*R)NIC-2+RL(CL)

AO-3B* IRJNIC-2

UNKNOWN

SUM AU-3A(R)

SUMA0-3A(R)+RL

SUM AD-3A(R)+RL*CL)

SUM A0-3AUR ) (I + II, I + II I , I + I V)

SUM AD-3B*R)

SUM A0-3B(R)+RL

SUM A0-3B(R)+RL(CL)

SUM AD-3BUR) (II+III,II + IV,1 + III,I+IV)

SUM AO-3A(IR) A0-3B*IR) ( I + III, I + IV)

AD-3B*R-NC)

AO-3B(R-P)

AD-3B*R-NP)

SUM AD-3B*IR)* II + II1,1I + IV)
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537 SUM AD-3 R

538 SUM AO-3 (IR)

539 A0-38(R-C)

540 SUM AQ-3(R)+RL

541 NO TITLE

542 NO TITLE

543 NO TITLE

544 NO TITLE

545 NO TITLE

546 NO TITLE

547 NO TITLE

548 NO TITLE

549 NO TITLE

550 NO TITLE LAST CARD

END

/*

//

INStRT DATA HERE



0 50 52 295 471 0.12417718E-04 12-09-68FXPFRIMFNT ?? OFSIGN

AD-3BIR- CI

S DOSE NI

39 5050. 50.

39 10200. 76.

39 22000. 93.

39 41000. 68.

N2 NT FRACTION LOWER LIMIT UPPER LIMIT FREQUENCY LOWER LIMIT UPPER LIMIT

299. 550. 0.16722405E 00 0.12680602E 00 0.20747942E 00 0.14178223F-04 0.10681872E-04 0.18417501E-04

600. 1725. 0.12666667E CO 0.10118479E 00 0.14347804E 00 0.26603899E-04 0.20597014E-04 0.32985321E-04

590. 2606. 0.15762711E 00 0.12939960E 00 0.17715722E 00 0.60976716E-04 0.49496055E-04 0.74004754E-04

599. 1644. 0.11352253E 00 0.89299142E-01 0.12950319E 00 0.65641652E-04 0.50341347E-04 0.81733509E-04

SL-)PF= 0.776R4 +- 0.58 738

DOSE OBSERVED

5:150. 0.14178223E-04

10200. 0.26603899E-04

22000. 0.60976716E-04

41000. 0.65641652E-04

SENS= 0.20314843E-07

LOWER LIMIT

0. 10681872E-04

0.20597014E-04

0.49496C55E-04

0.5O341347E-04

32.38626

UPPER LIMIT

0.184175C1E-04

0.32985321E-04

0.74004754E-04

0.81733509E-04

0F = SE =

EXPECTEO

0.15299636E-04

0.26415422E-04

0.47993788E-04

0.77841745E-04

0.13651

4>



o a a t
j

m ii

F
R

E
Q

U
E

N
C

Y

t
'
^

—
>

^
\i

«

*
•



196

F. Chi-Square Program and Output

This program computes chi-squares within experiment-designs and, if more

than one experiment-design, then between experiment-designs. Cards used

are mutant analysis output which have experiment cols. 3-5 and design in

cols. 6-8.

Order of input:

(1) Program

(2) Data for chi-squares (does not have to be sorted)

(3) END card

(4) Repeat of (2), (3) for each problem

(5) /* and // card

Example: Request for chi-squares for (1) Exp. 59-1 and (2) Exps. 32-1

and 32-2 would be run as two problems.

360 job card:

No tapes used

Calcomp card:

Not needed
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p^pr^rtm^m^

CARD LAYOUT

Title M v r A a; r~ AWAtyu-T (')o'-por

Card No Card Color

Source

Edition

1.

2.

3-
m.

•5.
6.
7-
8.

9-
10.

11.

12

13-
14.

15-
16.
17-
18.

19-
20.
21.

22.

23-
2k-
25-
26.
27-
28
2?

30
31
32-
33
3*

i 35

37

39-
39
ko

%. *l*>k.f^ AOi^iier

Jtx(>«fime.C

D <•*< 'jH.

Tre«Avne«v/'

"D &S *J-

A,"/

A/2.

AT

B»~«k
~£Cro

d«ti« •». I

V, \\\Jr\Ct\C

la
te.
1*3
U4

»*5
46
47
48.
49
50

51-
52.
53
54
55
56.
57
58
59
60.
61
62.

63
64

65-
66

67-
68

69
70.

71

Ej
73
7^
75
76.
77-
78
79
80

fJO-1"

-pftffc

lJ^&
D

TT-1U (2-60) j (ij. q[.-i// „ I - / /- r(8-60) * C*»» *C ¥<f &kv+c^* JHoto-tto* _teove*c.y
/l CT £<./> M4J
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// 10847,MSGLEVEL=1 DIANA SMITH

//J0BLI8 00 DSNAMlf = SYSl.LINKLIBtVOLUME=RtF=LKCBSMPL,DISP={0LI)tPASSJ

// eXEC ACGTtPARM.GQ=,eU=-l,OU>yp=-S«

//ASSEMBLE.SYSIN 00 *

SORTER START

USING *,12

STM 14,12,12(13)

LR 5,13

LR 12,15

LA 13,AREA

ST 13,8(0,5)

ST 5,AREA+4

LA l.PARLIST

ATTACH EP = S0RT,MF = (E,( I))

L 13,AREA+4

LH 14,12,12(13)

BR 14

LTORG

AREA OS 18F

CNOP 0,8

* PARAMETER LIST

PARLIST OC X'80'

DC AL3(A0LST)

OC X»U000»

AOLST DC X'JOIB'

OC A(SORTCD)

DC A(STCOEO)

OC A(RCDCO)

DC A(ROCOED)

OC F «0'
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OC F»0»

SORTCO OC C« SORT FI£L0S=(3f6»CH,A,12,7,CH,A,1,2,CH,A)T'

DC C,SIZE=t2000,

STCDfcD DC C »

RCOCD OC C» RtCORD TYP£=F ,LfcNGTH=80f

RDCQirD OC C1 »

END

/*

//FF63.FT5OFO01 DD *



**FTN

10

?0

212

21

??

23

1234

24

25

26

30

40

50

51

52

53

60

70

, L ,G , P ,F .

PROGRAM C

DIMENSION

DIMENSION

CATA IEND

CALL IDAY

REWIND ID

READ(50,2

FORMAT( 20

FORMAT(20

IF( ICOMPA

IF(OS.EG.

0FC0DE(4.

FORMATt12

IF(IS.LT.

IF(IS.GT.

WRITFdO,

GO TO 20

FND FILF

PRINT 123

FORMAT(•1

RFWIND 10

CALL SORT

REWIND 10

PRINT 24,

PRINT 25

FORMAT(»1

FORMAT('0

* 'NP',T49

L=0

ISW=C

READ(10,2

FORMAT(12

1=0

1 = 1 + 1

7(1, n=o.

Z( I.2)=0.

7(I,3)=0.

IF( IS.NE.

Z(I,?)=XN

RFAD(10,2

GO TO 52

ISW = 1

GO TO 90

IF( IF.NE.

IF(ID.NE.

IF(BD.EO.

7 I I .4) = 7.(

T=Z( I,4) +

P1=Z(I,1)

P2=Z(I,2)

P3=Z(I,3)

P4=7(I,4)

PRINT 53.

FORMATl'0

RD=XD

GO TO 40

IF(IS.NE.

Z(I.1)=XN

READ(10.2

IF(IE.NF.

200

HI-SOUARE FOR P.NP.NC AND NC, C

NAME(2)

NOW (2), LI ST(20),Z(100,10),X(ICO,10),TC( 10 ) ,TR( 100 )

/4HEND /

(NOW)

12,END=110) LIST.DS

A4.T12.F7.0)

A4)

RF(IEN0,LIST,3).FO.O) GO TO 23

0.) GO TO 20

22.LIST) IS

)

33) GO TO 20

35) GO TO 20

21) LIST

10

4

• )

FR

NOW

CHI-SQUARE ANALYSTS',T90,'DATE ',2A4)

',T6,'EXPERIMENT',Tl8,'DESIGN',T28,'DOSE',T40,»P', T44,
, 'NC,T55,'C«,T75,'P' ,T85,•NP' ,T95,'NC•,T105,'C//)

6.END=10) IS,IE,ID,6D,XN1

, I3,I3,T12,F7.0,T19,F5.0)

33) GO TO 60

1

6,END = 51) IS, IG,IX,XD,XN1

IG)

IX)

XD)

1.1

Z(I

/T

/T

/T

/T

IF,

• ,2

GO TO 90

GO TO 90

GO TO 60

)+Z(I,2)

,3)

ID,PD,Z(I,1I,Z( 1,2) ,Z(l,3) ,Z( I,4),P1,P2,P3,P4

I10,F10.0,5X,4F5.0,1CX,4F10.5)

34) GO TO 80

1

6.FND=51) IS,IG,IX,XD,XN1

IGIGO TO 90



8 0

82

83

89

90

TOO

1 0/>9

10f0

10]

102

103

F. IX1G0 TO 90

O.XO) GO TO SO

Z( I ,1 )+Z< 1,2)

>+ Z ( I , 3 )

1) /T

2) /T

3) /T

4) /T

3, IF,
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TD.N

BD.E

.4) =

( 1,4

7(1,

Z(T,

Z(I,

7(1,

NT 5

XO

TO 4

IS.F

NT 8

MAT!

TO 1

,2) =

,4) =

( 1,4

7(1,

7(1.

7(1,

Z(I,

NT 5

0(10

IF.N

ID.N

BD.N

TO 8

= 1

TO 1

TINU

,4) =

( 1.4

7(1.

Z(I.

Z(I.

Z(I.

NT 5

I.LF

P = l

F(l)

E(2)

L CH

♦ 1

,1) =

,2> =

,3) =

,4) =

(L,l

X(L,

X(L,

X(L,

X(L,

NT 1

MAT(

IRF)

4HI..T

TO 1

4H=

TO 1

IRF.

4HGT

IF(

IF(

Z( T

T=Z

Pl =

P2 =

P3 =

P4=

PRI

RD =

GO

IF(

PRI

FOR

GO

Z( I

7(1

T = Z

P1 =

P? =

P3 =

P4 =

PRI

RFA

IF(

TF(

IF(

GO

ISW

GO

CON

7(1

T=7

Pl =

P2 =

P3 =

P4=

PRI

IF(

I 00

NAM

NAM

CAL

I =L

V(L

X(L

X(L

X(L

T = X

Pl =

P2 =

P3 =

P4 =

PRI

FOR

IF(

L7 =

GO

IZ =

GO

IF(

17 =

ID,BD,Z(I,1) ,Z( 1,2) ,Z(I,3) ,Z( I,4),P1,P2,P3,P4

o

0.

2,

'1

0

XN

Z(

> +

I)

2)

3)

4)

3,

,2

E.

E.

E.

1

3M GO TO °3

LIST

DUPLICATE CARD '.20A4)

1.

I,

Z(

/T

n

/T

/ r

IF

6,

IG

IX

XO

1) + Z( 1,2)

1,3)

,ID,BD,Z(I,1),Z(I,2),Z(I,3),Z(I,4),P1,P2,P3,P4

END- 89) IS,IE,ID.BD.XNl

) GO TO K'O

) GO TO 100

) GO TO 40

on

p

Z( I,

)+ Z(

1) /T

2) /T

3) /T

4) /T

3, IF

.1)

1) + Z(1,2)

1,3)

, ID,BD,Z(I,1),Z( 1,2) ,Z(I,3) ,Z( 1,4),P1,P2,P3,P4

GO TO 10

=4HP NP

= 4H NC

IS0(Z,1,1. 1,3,CS,NDF,IERR,TR,TC,P,IRE)

)

)

)

)+TC(2)

L,2)+X(L

TC( 1

TC (2

TC( 3

TCI 1

)+X(

1 ) /T

2) /T

3) /T

4) /T

TO 9,

•0' ,

10 1,

04

3)

(X(L.J),J=1,4),P1,P2,P3,P4

•TOTALS' ,T37,4F5.0, 10X,4Fin.5)

102,103

GT.1) GO TO 106
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1A4 PRINT 105,NAME,CS,N0F,LZ,P

105 FORMAT!//,• CHI-SQUARE '2A4,'=* ,E16.8,» WITH',13,' DF«,10X,

* 'P «,A4,F4.3//)

GO TO 108

106 PRINT 107,NAME,CS,NOF

107 FORMATl//,• CHI-SQUARE «2A4,'=« .E16.8,' WITH',13,' OF'//)

108 IF(LOOP.NE.l) GO TO 109

CALL CHISQ(Z,1 ,T,3,4,CS,NDF,IERR,TR,TC,P,IRE)
L00P=2

NAME(1)=4H NC

NAME(2)=4H C

GO TO 100 0

10 9 CONTINUE

1=0

IF{ISW.NE.l) GO TO 30

IF(L.LE.l) GO TO 10

L00P=1

NAME(1)=4HP NP

NAME(2)=4H NC

CALL CHIS0(X,l,L,l,3,CS,NDF,IERR,TR,TC,P,IRE)
T1=TC(1)

T2=TC(7)

T3=TC(3)

T4=TC(1)+TC<2)

T=T1+T2+T3

P1=T1/T

P2=T2/T

P3=T3/T

P4=T4/T

PRINT 300 9,tl,T2,T3,T4,Pl,P2,P3,P4
3009 FORMATl'0*.'GRAND TOTALS',T37,4F5.0,10X,4F10.5)
2OQ0 IF(IRE) 2001,2002,2003
2001 LZ=4HLT

GO TO 2004

200? LZ=4H=

GO TO 2004

2003 IF(TRF.GT.l) GO TO 2006

LZ=4HGT

2004 PRINT 2005,NAME,CS,NDF,LZ,P

2005 FORMAT(//,« BETWEEN ' ,2A4,•=•,E16.8 ,' WITH',13,• DF»,10X,
* 'P »,A4,F4.3//)

GO TO 200 8

2006 PRTNT 2007,NAME,CS,NDF

7007 FORMATl//,' BETWEEN • ,2A4,•=»,E16.8,» WITH',13,' OF'//)

2008 IF(LOOP.NE.l) GO TO ?009

CALL CHIS0(X,1,L,3,4,CS,NDF,IERR,TR,TC,P, IRE)
L00P=2

NAME(1)=4H NC

NAME(2)=4H C

GO TO 2000

2009 CONTINUE

GO TO 10

110 PRINT 111

111 FORMATl'1 JOB COMPLETED')

CALL EXIT

FNO
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SUBROUTINE CHISO(A,NltN,Ml,M,CS,NDF,IERR,TR,TC,P,IRE)

DIMFNSION A(100,10),TR(100) ,TC(10)

C

C FIND DEGREES OF FRFEDOM

f.

IFR=0

CS = 0.

NP.= N + 1-N1

NC=M+1-M1

NM=NR*NC

NnF=(NR-l)*(NC-1)

IF(NDF) 5,5,10

5 IFRR=3

RFTURN

C

C COMPUTE TOTALS OF COLUMNS

C

10 DO 90 I=N1,N

TR( I )=0.

DO 90 J=M1 ,M

90 TR(I )=TR( I H-A( I,J)

r.

C COMPUTE TOTALS OF ROWS

r.

oo iro j=mi,m

Tf (J 1=0.

DO ICO I=N1,N

1"o TC(J)=TC(J )+A( I,J)

C

C COMPUTE GRAND TOTAL

C

gt = c.

00 110 I=N1,N

110 GT=GT+TR{ T )

C

C COMPUTE CHI SQUARE FOR 2 RY 2 TABLE (SPECIAL CASE)

C

IFINM-4) 1^0,120,130

1?C CS = GT*(ABS(A(Nl.Ml) * A(N,M)-A(N1,M)*A(N,M1))-GT/2.0)**2/lTC(Ml I*

X TC(M)*TR(N1)*TR(N))

CALL PCHI(NOF,CS,P .IRE)

RFTURN

C.

T. COMPUTE CHI SOUARF FOR OTHER CONTINGENCY TABLES

C

1"*0 DO 140 J=Ml.M

00 140 I=N1,N

F=TR(I)*TC(J)/GT

TF<F-1.0)135,140,140

135 IERR=1

140 CS = CS+ < M I ,J)-F)*<A( I, J)-F) /F

CALL PCHI(MDF.CS.P, IRE)

RFTURN

FND
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SUBROUTINE PCHI(NDF,CS,P,IRE)

DIMENSION X(30,13),A(30,7),B(30,6),Z<13)
FOUIVALEiNCE(X(l,l),AU,l)>, (X(1,8),B{1,1)»

C**** PROBABILITY VALUES FOR CHI SQUARE!CS) WITH DEGREES OF FREEDOM(NDF)
C*** IRF=-1F0R LESS,0 FOR =,1 FOR GREATER,2 FOR NDF TOO LARGE131 UP)

DATA A/.0000393,.01,.0717,.207,.412,.676,.989,1.34,1.73,2.16,
* 2.6.3.07,3.57,4.07,4.6,5.14,5.7,6.26,6.84,7.43,8.0 3,8.64,9.26,
* 9.89,10.5,11.2,11.8,12.5.13.1,13.8, .OOC157,.0201,.115,.297,
* .554,.872.1.24,1.65,2.09,2.56,3.05,3.57,4.11,4.66,5.23,5.81,6.41,
* 7.01,7.63,8.26,8.90,9.54,10.2,10.9,11.5,12.2,12.9,13.6,14.3,15.,
* .000982,.0506,.216,.484,.831,1.24,1.69,2.18,2.7,3.25,3.82,4.4,
* 5.01,5.63,6.26,6.91,7.56,8.23,8.91,9.59,10.3,11.,11.7,12.4,13.1,
* 13.8,14.6.15.3,16.,16.8, .00393,.103,.352,.711,1.15,1.64,2.17,
* 2.73,3.3 3,3.94,4.57,5.2 3,5.89,6.57,7.26,7.96,8.67,9.39,10.1,10.9,
* 11.6,12.3,13.1,13.8,14.6,15.4,16.2,16.9,17.7,18.5, .0158,.211,
* .584,1.0 6,1.61,2.20,2.83,3.49,4.17,4.87,5.58,6.3,7.04,7.79,8.55,
* 9.31,10.1.10.9,11.7,12.4,13.2,14.,14.8,15.7,16.5,17.3,18.1,18.9,
* 19.8,20.6, .102,.575,1.21,1.92,2.67,3.45,4.25,5.07,5.90,6.74,
* 7.58.8.44,9.30,10.2,11.0,11.9,12.8,13.7,14.6,15.5,16.3,17.2,18.1,
* 19.0,19.9,20.8,21.7,22.7,23.6,24.5, .455,1.39,2.37,3.36,4.35,
* 5.35,6.35,7.34,8.34,9.34,10.3,11.3,12.3.13.3,14.3,15.3,16.3,17.3,
* 18.3,IP.3.20.3,21.3,22.3,23.3,24.3,25.3,26.3,27.3,28.3,29.3/
DATA B/1.32,2.77,4.11,5.39,6.63,7.84,9.04,10.2,11.4,12.5,13.7,

* 14.8,16.0,17.1,18.2,19.4,20.5,21.6,22.7,23.8,24.9,26.,27.1,28.2,
* 29.3.30.4,31.5,32.6,33.7,34.8, 2.71,4.61,6.2 5,7.78,9.24,10.6,
* 12.,13.4.14.7,16.,17.3,18.5,19.8,21.1,22.3,23.5,24.8,26.0,27.2,
* 28.4,29.6.30.8.32.0,33.2,34.4,35.6,36.7,37.9,39.1,40.3,
* 3.84,5.99,7.81,9.49,11.1,12.6,14.1,15.5,16.9,18.3,19.7,21.,22.4,
* 23.7.25.0,26.3,27.6,28.9,30.1,31.4,32.7,33.9,35.2,3 6.4,37.7,38.9,
* 40.1,41.3,42.6.43.8,5.02,7.38,9.35,11.1,12.8,14.4,16.0,17.5,19.,
* 20.5.21.9,23.3,24.7,26.1,2 7.5,28.8,30.2,31.5,32.9,34.2,35.5,36.8,
* 38.1,39.4,40.6,41.9,43.2,44.5,45.7,47.0, 6.63,9.21,11.3,13.3,
* 15.1,16.8,18.5,20.1,21.7,2 3.2,24.7,26.2,27.7,29.1,30.6,32.0,33.4,
* 34.8,36.2.37.6,38.9,40.3,4 1.6,43.0,44.3,45.6,47.0,48.3,49.6,50.9,
* 7.88.10.6.12.8,14.9,16.7,18.5,20.3,22.,23.6,25.2,26.8,28.3,29.8,
* 31.3,32.8,34.3,35.7,37.2,38.6,40.,41.4,42.8,44.4,45.6,46.9,48.3,
* 49.6,51.0,52.3,53.7/

DATA 7/ . 995,.990,.975..950,.900,.750,.50C,.250,.100,.C50,.025,
* .010,.005/

IRF = 0

IF(NDF.GT.30) GO TO 11

IFIXINDF.1l-CSI 7,6.5
7 IF(X(NDF,13)-CS)4,9,8
8 DO 1 J=2,13

IF(CS-X(NOF,J)12,10,1
1 CONTINUF

2 P=Z(J-l)-(CS-X(NDF,J-1))/(X(NDF,J)-X(NDF,J-l) )*(Z(J-1)-Z (J ))
RETURN

6 P=Z(1)

RETURN

9 P=Z(13)

RFTURN

5 IRF=1

GO TO 6

4 IRF=-1

GO TO 9

10 P=Z(J)

RFTURN

11 IRE=2

P=0.

RFTURN

END
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/*

/ /G J . 3 JR i"L I 6 Ou uS HliAc = S YS 1 . S 0 KTL I 8 , 0 1 S P= ( OL 0 , K^ ^ P )

//GO.SYSJUT DD SYS0UT = A

//GO.SORTwKul OD UN IT = 231L,SPACc =(TRK,(ICu))

//GU.SURTWK02 uu UN 1T=2 311, SP'\C,i =(TRK ,(ICO ))

//GO.SORTWK03 DD UNIT = 2 3 L1,SP AC'. = <TRK ,(103) )

//GO.FTIJFOCI uU Ji^IT=2 31>+,DCB =(RtCFM =FB, LRcCL=aC ,a-L< SI ?E=3 52u> ,

// SP4Ct=lTR<,(300,30))

//GO. SORT IH UO VOLU*i^=RcF =*.PT10F001 ,jSNAMc=*.FTluP jj 1,0 ISP =(CI. 0,PASS )

//GO. SORT GUT DO VOL <.Mc =REF =* .f TlOFoul ,OSN AMt=*. FT1JF3 J1 ,DISP= (OLD, PAS SI

//GU.FT5UF001 DD *

END

/*

//

INSERT DATA ricrd



CHI-SOIIARF ANALYSIS

FXPFRIMFNT DESIGN DOSE NC

22 3 5050. 30. 31. 114. 61.

22 3 10200. 22. 28. 123. 50.

2? 3 22000. 27. 34. 163. 61.

22 3 41000. 27. 30. 117. 57.

ALS 106. 123. 517. 229.

CHI-SOIIARF P NP NC 0.37474985F 01 WITH 6 OF

CHI-SOIIARF NC 0.32974482F 01 WITH 3 OF

22 4 5050. 44. 58. 196. 102.

22 4 10200. 35. 41. 160. 76.

22 4 2 2000. 27. 66. 142. 93.

7? 4 41000. 20. 48. 140. 68.

TOTALS 126. 213. 638. 339.

CHI-SQUARF P NP NC O.12088959F 02 WITH 6 OF

CHI-SOUARE NC C = 0.35127859F 01 WITH 3 DF

GRAND TOTALS 232. 336.1155. 568.

BFTWFEN P NP NC = 0.76756020E 01 WITH 2 DF

ftETWEFN NC C = 0.28858843E 01 WITH 1 DF

P =

0.17143 0.17714

0.12717 0.16185

DATF 12-09-66

NC

0.65143 0.34857

0.71098 0.28902

0.12054 0.15179 0.72768 0.27232

0.15517 0.17241 0.67241 0.32759

0.14209 0.16488 0.69303 0.30697

.711

.367

0.14765 0.19463 0.65772 0.34228

0.14831 0.17373 0.67797 0.32203

0.11489 0.28085 0.60426 0.39574

0.09615 0.23077 0.67308 0.32692

0.12897 0.21801 0.65302 0.34698

.063

.336

0.13465 0.19501 0.67034 0.32966

.023

.092

O
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