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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 Component II
Group (Strain No. 74~0R60-29A) (Strain No. 74-0R31-16A)
IR A hist-2 ad-3A ad-3B nic-2 A al-2
ITI ad-2 -
Iv - cot
\Y inos -
VI - 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.

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 lO6 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 E/Ef 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 /g, x + 1.96 /g. 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 = EEE} 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
f requency 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.

T 1 RURVAVAL ARRRARER

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 g, and the volume counted h, then the suspension Q is
Q = efg/h. 1t follows that the survival fraction Z is Z = §/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 = E_(z/g) where y and
e are the counts and B 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, 957% confidence limits on the
survival fraction are computed.

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

Z
<
¢ = control. Intervals given for this ratio are not 957% 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:

Zt(lower 95%)

R, (lower)
— <§E(upper 95%)

Zt(upper 95%)

R, (upper)
— Z (lower 95%)
£

The single-hit dose response curve for survival ratios is

y = Efkg-with Bt an estimate of y. A linear regression is fitted to



log Bt on dose through the origin, and also to log Et 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. 1In 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, Bt = (§t/2t)/(§c/2t)’ may seem smaller

than they should be.

Sample survival analysis and plots are given in section VIII 4.

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)

2)

3)

4)

5)

6)

7)

8)

9)

Lists all the mutants (with the test results).

Lists those designated not in stock.

Lists those having one or more of four cards containing
incomplete data.

Lists those having one or more cards completely missing.

Lists those having all the tests completed.

Lists completed mutants that have inconsistencies in the test
data; these may be errors or just unusual results.

Tallies tha number of mutants of every type for each treatment
and prints out the fraction and mutation frequency for each
type.

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 Eéiig’

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

mosome deletion). For a better explanation of the classes, see
Webber and de Serres (1965).
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.

p are found to be in a class or type.

The mutation frequency Y = p/t (x/S).
This represents p mutants per (tS/x) survivors and confidence limits are

computed for p as they were for x, and then for Y as for x/s.

2Q
QT

ARASTRRIZATIN
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—3BB-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—3BB.

. . 2 R
Using the numbers observed, it computes ¥~  for between doses within each
. . . s e 2 L .
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.

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.

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.
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A. Ju% Analxsis Pro%ram and Outgut
AR RAR AR

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:
Taﬁe 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 CARD | WILD | EXP.
TYPE TYPE| NO. DATE
V12 [3f4[s]617]8{9 10|11 COMPILED
81012110
£ -
W
=¥ DOSE
< 3
w >
= TREATMENT DESCRIPTION DESIGN
12(13]14]15[16[17(18]19}20{21]|22123|24]25|26|27}28(29|30(31]32|33|34[35|36|37)38|39[a0[41|42]a3|aa}a5]4a6|47]a8]a9|50|51| 52|53]|54|55]56|57(58]59 [60|61l62| 6364|685 66|67|68(69(70(71|72173]74(75|76|77]78|79(80

12[13[14]15)16(17 [18]19)20(21(22/23|24(2526(27[28|29(30|31|32(33/34/35|36/37{38(39(|40[41|42(|43]44145(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

UCN-8655
3 7-68)

91



Hemacytometer Count After Resuspending
The Conidia From Millipore Fiiters

17

HEMACYTOMETER COUNT

CARD WILD EXP.

TYPE TYPE NO.
12 0alas 617189 [10]n

DATE COMPILED

glo2]1]
TREAT. BASIC NoO. NO. NO. N | No. N
menT |PVLUTION COUNTEDL i ITECH yTs  COUNT Jygmg COUNT s COUNT | uNiTs COuN
12-14 | 15-18 1920 | 21-22|23-24] 2526 27-30 | 31-37 33-36 | 37-38 39.42 | 43-44 45 48
UCN-8869

(&) 9-68)
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JUG HARVESTING DATA WORKSHEET

Wild Type Experiment Treotment Jug Vol. Inoc.
6-8 9-11 12-14 1517 18-20

eloleufs] LI L) LT LD LT LT

ccccc

o bl @B b [ bl
m?uurMMIHHwﬂulmuwﬂ

27-28 5657 27-28 56-57 56-57

i Ll [0 0 Ol [l
OO0 O oo O

33-34 62-63 33-34 62-63 33-34 62-63

1 [0 O M
Qoo oo ofo oto ot

39-42

OO oot o Ot o0,

Last Isolate No. { l43[‘16 ’_[ LJH’JS{_’ ud:i]—dé‘ ] l—J‘72J-75| ) ud:iré{ ‘ ] }72-{75[ }
uuuuuuuuuuuuuu D D D D D D

o o

79-80 79-80 79-80

L[] L[] (1]

UUUUUUUU
(((((((
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TITLE CARD FOR REGRESSION
NEUROSPORA CRASSA

Heterokaryon
Tech. Exp.
Card Type Wildtype Exp. No. Design Initials Charge No. No.
112|345 6| 7] 8 9 [10] 11 12 (1314 151617 1819 [20 21]22 |23 |24 25
8102114

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(5051(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, ane or
two blanks have to be left between those words.

UCN-8892
3 9-68)
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Y 12182 yMSGLEVEL=1 DIANA SMITH 9704=1 Y12 E.T.3-5048
//7JIDBLIB LD USNAME=SYSLoLINKLIR,VILUME =REF=LKCBSMPL I ISP=(NLD,PASS)
/7 £AEC ACGT,PARM.GU='EU==],LUMP=;"
//SYSPUNCH DD DUMMY
//ASSEMBLELSYSIN DD *
SORTER  START

USING *,]12

STM 14,12+12(13)

LR 5¢13

LR 12,15

LA 13, AREA
ST 13,3(0,5)
ST 5» ARtA+4
LA 1, PARLIST

ATTACH EP=SORT ¢MF={iz,y(1))

L 13,AREA+G
LM 14,12,12(13)
BR 14
LTORG
ARCA LS 13F
CNUP Oy 8

* PARAMETER LIST

PARLIST DC At B8O
DC AL3(ADLST)
bC A'Quoo!
AULST bC Aol
bC A(SGRTCD}
DC A(STCOEDL)
DC A(RCDCD)

uC A(RDCucD)
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DC Feoo
0C Feo?*
SURTCD DC C' SORT FIELDS=(54134CHyA),"
DC C*SIZE=E200G?
STCOkD DC ce ¢
RCDLD bC C' RECORD TYPE=F4LENGTH=80"
RLCDED ue ce
END

J*x

//FT63.+#T50F001 DD *
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SUBRODUTINE XLIST
LCx#xxx ISTS 80213 JUG HARVESTING DATA CARDS
DIMENSIGN T1(4).NGW(2)
DIMENSICN X(5C0,8)
DIMENSIOGN LIST(20)
DIMENSIGN IA(22)4B1(22)

CATA IA/4H- 14HJ 1 4HK 14HL 1 4HM 1 4HN v 4HO 14HP '
14HQ s4HR 14HO 14H1 14H2 1 4H3 1 4Ha4 14H5 14H6 ’
*4H7 14H8 1 4H9 14H 14H. /

CATA BI/Oe11le12012494¢15616097098¢19490031069200130e940e9500 96Cey
* 70.180.190010010./
2 FORMAT(5X9I1393139A19F2e132%X+F4e09F2e09F4e092X9F4e0421495X9F4e0,
* F2e09F4.042sF4.0,214)
€ FCRMAT(1HO 129214 9T149133T224F5429T299F5¢0¢4T344FGe0,T454F8404
* TS549F6e04T654F11e09779+EL2.64T7934215)
CALL IDAY(N3W)
REWIND 13
NO=0
PRINT 1,NOW
PRINTI11
1 FORMAT('1",730,'LISTING GF JUG HARVESTING DATA',T90,'CATE ',2A4%)
LINE=0
SB=C.
SA=0.
VLX=0.
$2=0.
S3=0.
S4=0.
4040 CCNTINUE
READ(134212yEND=9S) IJ,LIST
212 FORMAT(I5,T1,20A4)
IF(IJ«NE.8D213) GC TO 4040
DECODC(&49 29 LISTULIVIX9IGyIMeJCT9IXI9XZ9SML4SV14BCTLaPURLyI(1),
¥ I(2)94SM2,SV24BCT2yPUR2,1(3)41(4)
222 CCNTINUE
BC 951 K=1,22
IF(ICOMPARE(IXJsIA(K)y4) oeNE.C)951,952
952 IF(KeNEs22) GO TQO S60
KO=XZ%*,41
GO TO 970
960 IF(K.GT.10) GO TQO 965
XQ=XZ*e14BI(K)
GO TO 970
965 XQ=XZ+ BI(K)
63 TO $70
G351 CCNTINUE
970 CANTINUE
SVOL=SM1+SM2
SPU=PURL+PUR2
SVL=SV1+Sv2
IF(BCT14EQ.Qs) SVL=SVL=SV1
IF(BCT2.EQe0s) SVL=SVL=SV2
SUM=BCT1+BCT2
MIN=9G6G9
MAX=0
22 00 3 J=1,4
IF(I(J)eEQ.0) GO TC 3
IF(I(J)elToMIN) MIN=I(J}
IF(I(J)eGT oMAX) MAX=I(J}
3 CONTINUE
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*%FTNyL+PsGyEe®
COMMON/BULK/ABC+DEF
DIMENSIGN CXx0Q(1906C)
DIMENSION ABC(5004+27)4DEF(5004+27)
DIMENSION LIST(20)

CATA IEND /4HEND /
CALL PLOTS(CXQ,1GC0)
999 CONTINUE
REWIND 30
1 READ(50,30,END=987) LIST
IFC(ICOMPARE(LIST,IENDy3)etQeC) GO TO 2
WRITE(30,30) LIST
GC 70 1
2 END FILE 30
REWIND 30
REWIND 30
REWIND 10
REWIND 11
REWIND 13
REWIND 14
888 READ(30430,eND=996G) LIST
30 FORMAT(20A4)
CECODE(20431,LIST) IJ
31 FORMAT(IS)
IF(IJeNEL80213) GC TO 32
WRITE(13,30) LISTY
GO TO 888
32 IF(IJeNE.80210) GC TO 33
WRITE(10,30) LIST
50 TGO 888
33 IF(IJeNE.8CG211) GC TO 34
WRITE(11430)LIST
GO TO 888
34 IF(IJ.NE«.80214) GC TO 888
WRITE(14,430) LIST
GG TO 888
9999 CONTINUE
END FILE 13
END FILE 14
£ND FILE 10
END FILE 11
CALL XLIST
GG TO 999
S87 PRINT 99
9SG FORMAT('1l JOB COMPLETED®*)
CALL EXIT
£ND
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4 READ(134212,END=6E) T1JsLIST
IF(IJ«NE«8Q213) GC TO 4
DECODE(84424LIST(L))IZ4IEZITICTyIXKsXY+SM14SV14BCTLyPURL,I(1},

¥ 1(2)9SM2,SV24BCTZ4PUR2yI(3)491(4)
IF(IE.NE«IG) GO TC 5
IF(IXeNcelZ) GO TC 5
IF(IT.NEsIM) GO TC 5
IF(ICTeNE«JCT) GO T0 5
SVOL=SVOL+SM1+SM2
SPU=SPU+PURL1+PUK?2
SVL=SVL+SV1+Sv2
IF(BCT1eEQeQe} SVL=SVL-SV1
IF(BCTZeEQeDe) SVL=SVL=SV2
SUM=SUM+BCT1+8CT2

GC T0O 22

5 T1S=0.

IF(SVLeNE«Qs) TS=(SUMXSVOL)/SVL
FM=0.
IF(TSeNE«Qe) FM=SPU/TS
IF(MINeEQe99SS) MIN=0
PRINT 6+4IX+1GsIMyJCT4XQySVL 9SUMySVOL 4SPUTSsFMaMIN,MAX
SB=SB+SPU
§$2=S2+SVL
S3=S3+SUM
S4=S4+SV0OL
SA=S3%54/S2
VLX=VLX+XQ
IF(IMecQeIT) GO TC 444
439 FM=Q,
IF{SXeNEsOos) FM=SE/SX
CALL POIS(SBySXysXLysXU)
PRINT 4454VLA952+53,549SBySAsFMyXL XU
445 FORMAT('O%*%%xxkx¥%x%%% 8 s T1R9yFF42¢9T299F5e019T3493F9409yT45,F8.0+sT544F640
¥ TOlysFl5e09T799ELZ2e693T1059C124642XK1E1246)
NC=NQ+1
X(NO,1)=IG
XKINC,2)=IM
X(NQy3)=VLX
K(NO+4)=SB
XA(NQ45)=SX
X(NO,06)=52
K(NG,7)=53
X(NC,8)=S4
LINE=LINE+1
SB=0.
SX=0.
$3=0.
S$4=0.
VLX=0.
GC TO 446
444 IF(IELNE.IG) GO TC 439
GC TQ £55
446 IF(lce.EQeIG) GO TC 555
PRINT 14NOW
PRINT 11
LINE=0
G0 TG 55
555 CONTINUE
LINE=LINE+1
IF(LINC.LT429)GO TC 55
PRINT 1,NOW
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55

88

99

25

PRINT 11
LINE=0
FORMAT('0" 4y *EXPERIMENT JUG VOL-INGC VOL-CT BACKCGROUND JUG-VOL

*TANTS TOTAL SURVIVORS MUT.-FREQ. ISOLATES?®,

*¥T112,'95 PC CONFICENCE"')

IG=1E

IN=1IT

IX=11

IXJ=1IXX

XZ=XY

JCT=ICT

GO TC 222

TS=0e

IF(SVLeNE«Ca) TS=(SUMXSVOL)/SVL
FM=0,

IF(MINL.EQ.9999) MIN=0

PRINT 64IX+IGyIMyJCT+XQsSVL+SUM,SVGL+SPU,TSsFMyMIN,MAX
SB=SR+SPU

§2=S2+SVL

$3=S3+SUM

S4=S4+SVOL

SX=S83%S54/52

VLX=VLA+XQ

FM=Q.

IF(SXeNteOos) FM=SB/SX

CALL PCIS(SBySXsXLsXU)

PRINT 445,VLX 952983154 +SB+SXeFMaXL XU

NC=NO+1
X{NO,1)=I6
K(NG,2)=IM
XK(NGy3)=VLX
A(NGy4)=S8
X(NO,5)=SX
X(NG,06)=52
A(NQ,7)=S3
X(NO,8)=S4
CALL CTHER(X,NG)
RETURN

END

MU




26

SUBROUTINE POISCAXIDEN,ALAU)
Cx*xx COMPUTES PCISSON G5 PC CCNFICENCE LIMITS FOR XK» KETURNS XL LOWER
Cxx%x LIMIT FOR FRcOUENCY AND XU UPPcRe DEN IS DENOMINATOR OF FREQUENCY.
DIMENSION a(200),F{(100},A1(200),+B1(100)
EQUIVALENCe (A(1CLl)+B(1)),
* {Al(1C1),B1(1))

CATA A/ 00030y GeC5ly Ce355, CeB18y 1e366y 1e9T70y 26613, 34285,
36285y 44400y 54323, 54323, 6.085, 6,686, 8.102, 8.102,
Ga598y GeC98y11elT7911el77912e8179126817+13.765414.921,

14692141606 7€8916e7701176630919¢C50+919605G,206330,224360,
21636092246401923e¢76019234760125¢400+264310492643104927.730,
2845704284970+304020931e670131e6701324280934.05093440660,
34¢060936eC3G9374670937e¢670938e41609394760+406940,40.940,
41e750943045014944260144426094542804947e¢02C+147469C+147+69C,
4847409504420951¢29095142909524150953.7209544990,54.990,
554510156e5504584720958472095848409604240+61.900,62.810,
626810963¢490164¢9509€6e760966eT76096667604684100469.620,
716090971 eC50+7142804972e406097442209754490475445C+75.780,
T174160978.7309754560,79.980/

DATA B/ 80259 8ile€ly 83el4y B4457y 84457y 844679 86401y 8Te48,
894239 89423y 89423y 90437, 91478y 93648,y 94423, 94.23,
94470y 964C6y STe54y S9el7y 99¢17y S9e¢17+91006324101leTly

1034319104¢40,104¢4091C4¢5891054905107.32+109.11+109.61,
1096014110011 9111e449112e879114e8491146¢8491144849115.60,
1166339118435912043694120e36712063691216064122e379123e77,
125.461912602611264267126¢489127¢789129¢14+13G468,132.03,
132.0391322¢029133414913444849135492y13747949137.79,137.79,
1386499136e799141¢169142.70914440191444014+144e015145.08,
14663991474801149453415061991506197150636,151463,1524969
154439915062291564321156¢229156487911584154159.484160.92,
1626 7991627911624 79+163¢35,91644637165.9649167439,169.33,
169¢334169¢33+9169480,171.C7/

CATA Al/ 34285+ 54323,y 6686y 84102y 94598+11a177+412.817413.765,
1492141676891 7¢6339419¢05092063359214364+922.945423.762,
25e400126e3064274735428e65669130e017¢931e675932.277434.048,
34¢665936¢0309374670938416013947609406940141e¢750+43.450,
444.26044542809474020+470669014547409506420951429049524150,
53¢7209544990+155¢51045609901584720+584¢8404604240461.500,
626810+903e490964e5509060e67601664760168¢6100969.620971.090,
7142809724660y 74¢220975449097547804977¢16049784730,79.980,
806250+81e6109836140484a57098446709864010187e480+894230,
89¢230990e370991¢780993e4801994¢23099%44700+1964060+974540,
996170195¢1705100¢329101e719103e319104e44G9104458,105.90,
107¢32910541151C9e6149110e1111110449112e879114e849114484%,
1156091164934 1184359120436/

CATA Bl/ 120¢369121e069122e3791230779125e46912662691264489127.78,
129¢149120668+9132403+9132¢039133414913444849135.4924137,79,
137¢7941386499139¢7659141016914247041444014144.014145.08,
14663991474809145¢534150419915043691514€3451524969154439,
156e6321156e329156e879158e15¢9159e64891604G29162479,162.794
16343591€406391€545611676399169¢339169423,169480,171.07,
172.3891734799175448917602391766239177e4841784774180.14,
18la67916340591824059183486918541391864464187.89,189.83,
189.839190e2191591e467192476+9194611491954€34197.09,197.09,
197.78+1S5¢04920043592014734203e359204636,2044364205,31,
2064589207490 72C0G5e309211603¢121166992116699212.821214409,
2150409216681 1218456921 9¢161213¢16122042912214569222486,
2244269225490122648149226481/

IF(DEN.EQ.0.) GO TC 3

FR=XX/0DEN

98 3 46 3t 3 o3 Jt dt 3¢ 3¢

L S A

36 3t 3 3¢ 3t 46 W 3t 3¢ 4 3¢

L N R - N A
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NUM=XX+1.
IF(NUM.GTL200) GO TO 1
XL=A(NUM) /DEN
XU=A1(NUM) /DEN

GO T0 2
XL=FR=1496*SQRT(XX)/DEN
XU=FR+1.,96*SQRT(XX)/DEN
RETURN

XL=0.

XU=0.

RETURN

END
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SUBROUTINE OTHER(X4N)
COMMON/BULK/Q,2
CQUIVALENCE (Q(1+13)+LAMB(Ll91))9(Z(1y13)MAMY(1,41))
DIMENSION LAMB(50C,15) 4MAMY(500,415)
DIMENSION Z(500,27)
DIMENSION Q(500,27)
DIMENSION X(500+8)+SUS(50046)+ITIT(14),LIST(15)
OIMENSICN LAMX(50)4NS(50)4NZERD(50)
CO1*%%80214 TITLE CARDS CN UNIT 14
CO2**%80210 DOSE-DeSIGN CARDS CN UNIT 10
CO3%%x%80211 SUSPENSION CARDS GN UNIT 11
COo4*%*¥JUG DATA IN ARRAY XyJ=1 FOR EXPey¢Jd=2 FOR TRT4J=3 FOR VOL=INOC,
COS5*x* J=4 FOR PURPLES,J=5 FOR SURVIVORS, J=6 FOR SUM VOL-COUNTED,
CO5%* J=7 FOR SUM BACKGRGOUND, J=8 FGOGR SUM JUG VOLUMES.
CALL CCNV(SUS MAX4Xx9N4&E1048695)
10 CCNTINUE
REWIND 14
NQ=0
1 READ(14424END= T)IELIDLITIT
NQ=NQ+1
LAMX(NQ)=ID
2 FORMAT(T94213+4T26413A4,4,A3)
REWIND 10
NUM=0
3 READ(1044,END= S)IEX+ITR,IDS,DOSE,LIST
IF(IEX.NEsIZ) GO TC 3
IF(IDS.NE.ID) GO TC 3
4 FORMAT(TG 4213, T78+134T154F540914A4,A2)
NUM=NUM+1
CALL ScARCH(X, IEXsITRLICS,D0Sc+LISTyKANyNUM,N)
IF(KAN.EQel) GO TC 881
GC 10 3
5 L=NUM
IF(L.EQ.QO) GO TO €83
CALL SUSP( L+ NSsNCyMAX,SUS)
CALL PQOOL( LyNCUT4NZERC4yNGyNS)
CALL FMUT( NOUT,L IC,ITIT)
IF(NS(NQ).£EQeQ) GC TO 66
CALL FSUR( NOUT L IC,ITIT)
6 CALL RSUR({ NOUT,IDLITIT,NS,NQ)
GO T0 1
66 CALL SURVINQUT,LID,LITIT)
GC TO 6
7 IF(NQ.LE«.1l) GO TG 99
GG TC 99
883 PRINT 884,4,1zX,IDS
684 FORMAT('1INO DQOSc CARDS FOR EXPERIMENT'4I54" DESIGN'IS)
GO TO 99
881 PRINT 8824IEX,ITK
882 FORMAT('1 NO JUG CATA FOR EXPERIMENT*I5,' TRT',1I5)
G99 RETURN
END
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SUBROUTINE CONVISUS MAX X oNy*,y%)

READS SUSPENSION DATA, PRINTS DATA AND COMPUTED SUSPENSION AND
CORRESPONDING SURVIVAL FRACTIONS AND CONFIDENCE LIMITS FOR TRT.
DIMENSIGN X(500,8)

DIMENSICN NOW(2)

DIMENSION SUS(50046)

CALL IDAY(NOW)

PRINT 1,NOW

FORMAT("1'4T30,*SUSPENSICNS COUNTED, JUG HARVEST DATA',TS0,'DATE !
12A4)

PRINT 11

FCRMAT('0' y'EXPY 3y T10,'"TRT*4T20+'BalUa*yT30,'DIL'",T40,VOL ",

% T50, *COUNT® 4 T60+ *SLSPENSICN® y T80, *SURVIVAL FRACTION',T105,'LIMITS
%)

ISW=0

SUM1=0.

MAX=0

REWIND 11

READ(1142+ENO=99) IJsIE+IT+DCL+DEX+BC+CNL9C194CN24C2+CN34C3,CN4yC4
SUM1=0.

SUM2=0.

FORMAT(I5943X12134F4e0+F2409F2e042X14(F2.04F4.0))

IF(IJ.NE.80211) GC TO 9999

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

IF(C1+CNl+EQ.0.) GC TO &0

IF(C1*CNl.£EQ.0.) GO TO 83

IF(C2+CN2.EQ.0.) €CO TO 81

IF(C2%CN2.EQ.0.) GO TO €3

IF(C3+4CN3.£Qe0e) GO TO 82

IF(C3*CN3.EQ.0.) €GO TO 83

IF(C4+CN4.EQ.O.) GC TO &5

IF(C4*CN4.NE.C.) GO TO 85

PRINT 8441E,1IT

FORMAT(*1l ERROR IN SUSPENSICN DATA,VOLUME=0. WHEN COUNT NON=ZERO

#0R VICE-VERSA FOR EXPe'y14,' TRT.',14)

GO TO 78

PRINT &741c,IT7

FORMAT('1 OILUTICN FACTCR 1S ZERC FOR EXP',I54' TRT',I5)
GO To 78

CCNTINUE
SUM1=SUML+C1+C2+C3+C4
SUM2=SUM2+CNL1+CN2 +CN3+CN4
READ(1142+END=99) IJyIW,I¥,DXL+»DXX9BXsCNLyC1l4CN2+C2+CN3,4C3,CN4,C4
IF(IWNEL.IE) GO TC 30
IF(IT.NEL.IM) GO TC 30

GO TO 8888
IF(BC=4¢)774711,4712
SUSP=SUML*4,E6/SUM2
CCN=4,.E6

GO TO 1000
SUSP=SUM1/SUM2%*2,5ES
CON=2.5E5

CONTINUE

MAX=MAX+1

SUS(MAX,1)=1IE
SUS(MAX,2)=IT

SUS(MAX,3) =SUSP
SUS(MAX,5)=5UM2
SUS(MAX46) =SUM]
SUSP=SUSP*DCL*10.**DEX
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CO 22 K=14N

IF(X(Kyl)eNEeIE) GO TO 22
IF(X(Ky2)eNEWLIT) CC TQ 22
SURV=K(Ky5)/(X(K,2)%SUSP)
B=X(Ks8)/(CONXX(K3)*DCL*10s**DEX)
SUS(MAX+4) =8

CALL CCNF(BsySUML ySLM24X(Ks7) 9X(Ks6)sCL,CY)
GC TO 23

COCNTINUE

SURV=0,

CL=0.

CU=0.

CCNTINUE

PRINT 1241&+IT94BC+LCLyDEX4SUM2,SUML 4SUSP 4SURV,CL4CU
FCRMAT('0"+I3+T10+4I34T201F4e04T254F9a34'EY3yF3,09T4C9F440,
¥ T469F10e604+T604E1¢.8,T85,3F10.5)
IT=1IM

BC=BX

DCL=DXL

DEX=DAX

IF(ISWeEQel) GO TC 77

IF(Ic+EQeIW) GO TC 222

IE=1IW

PRINT 14NOW

PRINT 11

GC TO 222

ISW=1

IF(SUM1.NE.O.) GG TO 30

RETURN 1

RETURN 2

END
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SUBROUTINc CONF(BXsY VY4 XyVXysRLyRU)

METHOD FROM KIMBALL IN BICMETRICS,VOLe174NOe1lyMARCH 1961

TOT=A+Y
I=Y/TCT
IF(TOT«GT&3C0) GC TO 99
CALL BICONF(Y,TOT4XLsAU)
GO 10 3
GS IF(ZelLTeelO) GO TC 1

IF(Z2.6GTee90) GO TC 2
Q=1e96*SQART((Z*(1e=2)/TOT))
XL=2-Q
XU=2+Q
GO T0 3

1 CALL POISCY,TOT+XLaXU)
G0 10 3

2 CALL POISCA,TCT+K1,4X2)
XL=1le—=X2
KU=1.-X1

3 RL=BX*VY*(1lae=XU)/ (VK*xXU)
RU=BX*VY*(1le=XL)/ (VX*XL)
RETURN
END

SUBRCUTINE SEAKCH(Xy ITEXsITR,IDS,00SE,LISTo+KANyNUM,N)
COMMCN/BULK/B,2Z
EQUIVALENCE(Z(1,13)4LAMB(1,1))
DIMENSION 8(500427)4LAME(500,15)
DIMENSION X(50C+5)+4Z(500427),LIST(15)
KAN=1

DO 1 I=14N

IF(X(Iyl)eNEsIEX) GO TO 1
{F(X(I42)eNceITR) GO TC 1

KAN=0

DO 2 JK=1,8

ZINUMJK)=X(14JK)

Z(NUM,9)=DGSE

D3 3 JW=1l,15

LAMBUNUM, JW)=LIST (JW)

GO 70 99

CONTINUE

RETURN

END
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3 FORMAT(*1 MISSING SUSPENSION DATA FOR EXPERIMENT ', I5,!

3G

SUBROUTINE SUSP( Ls+NSsNQsMAX,SUS)
CCMMCN/BULK/B,Z
DIMENSICON B(500,27)
DIMENSICON Z2(560+27)4NS(50),S5US(50C43)
IF(MAX.EQ.0) GO TC 86
00 2 I=1,L

Ie=2(I,1)

IT=Z(14+2)

DC 1 J=1.MAX
IQ=SUS(J,1)
IL=SUS(J,2)
IF(IEsNELIQ) GO TC 1
IF(IT«NE.IL) GO TC 1
Z{I410)=SUS(Jq+4)
Z(I+11)=SUS(J,5)
Z(I1+12)=SUS(J,6)

GO T4 2

CCNTINUE

G0 TO 881

CONTINUE

NS(NQ)=1

GO TQ 99

NS(NQ)=0

GC TO 99

PRINT 341c,IT

*I5)
CALL eXIT
RETURN
cND

TREATMENT?®,

[43
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SUBROUTINE PGOL(L+NOUT.NZERO4NQ4NS)

CCMMON/BULK/Q, 2

DIMENSION Z(50C+27)4NS(50)4+Q(500+27),A(27)

CALL SORT(L)
NOuT=0

I=1
DOSE=Z2(1,9)
JK=0

DC 1 M=1,27
A(M)=0.

DO 4 K=I,L

33

IF(Z(K,9)eNE.DGOSE) GG TC 33

A(l)=2(Kqsl)
A(Z2)=7(Kqs2)
A(3)=A(3)+72(Ky3)
A(4)=A(4)+72(Ky4)
A(5)=A(5)+Z2(K,5)
A(6)=A(6)+Z(K,€)
ACT)=A(T)+Z(K,T7)
A(8)=A(8)+Z(K,8)
A(9)=D0SE

IF(NS(NQ).EQ.Q) GC TO 66
A(l0)=2(Ky10)*Z(K42)/Z(K,8)

A(11)=A(11)+Z(K,11)
A(12)=A(12)+4Z(Ky12)
DO 22 IM=13,27
ACIM)=Z(K,IM)

JK=JK+1

CCNTINUE

I=L

NCUT=NOUT+1
IF(JKGTe1l) A(2)=€99.
A(10)=A(10)*A(8B)/A(3)
DC 44 IB=1,27
CINOUT,IB)=A(IB)
IF(I.EQeL) GO TGO E£5
I=K

GC TO 99

RETURN

END



SUBROUTINE FMUT( NQUTLIDLITIT)
COMMON/BULK/Q,.B
EOUIVALENCE(Q(L1+12)sLAMB(1,1))
DIMENSICN B(50C,+27)+sLAMB(50C0,15)
DIMENSICN Q{(500427)+ITIT(14)+NGW(2)
DIMENSICN LIST(15)
CALL IDAY(NOW)
PRINT 88,ITIT,NOW
88 FORMAT('1'414A44TSCy2A4//)
PRINT 77
77 FCRMAT('QOY,*FCRWARC MUTATICN®'//)
PRINT 55
55 FORMAT('OEXP DES TRT DOSE'+5Xy*N1'4T30,'0BSERVEC'+T43,'LOWER LIMI
®*TV4T59y0UPPcR LIMITY)
REWIND 17
ICT=0
DG 1 I=1,NOUT
FM=Q{(I,4)/Q(1,5)
CALL POIS(QUI+4)+C(I+5)4KLaXU)
DG 2 JB=1,15
2 LIST(JBY=LAMB(I,JEB)
L1=Q(I,1)
L2=Q(1,2)
PRINT 669L19IDgL2+6(I1+99)+Q(I94)+sFMeXLaXULLIST
66 FORMAT('0" 4134913914 9FT7ea03FT7e093E16e891X914A44A3)
IF(FMsEQeQe) GO TC 1
ICT=1ICT+1
IE=Q(1,1)
WRITE(LT) IESIDyQ(I94) oFMaXL o XU4Q(I+9)
1 CCONTINUE
END FILE 17
IF{ICT.LT«3) GC TC 99
JBS=0
CALL RcGR(ONOW,LITIT)
GG RETURN
END

ve
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SUBROQUTINE REGR(NCW,ITIT)
CHx¥*% PLOTS LOG—-LOG PLCT FOR MUTATION DOSE EFFECT CURVE
INTEGER TITLE
DIMENSION ITIT(14)
DIMENSION QP(1lé6)
DIMENSIGON E(50) yJCHAR(3)TITLE(19)
DIMENSICN NOW(2) +LIST(15)4A(50)4B(50),C(50)+X(50)
DIMENSION LAMB(3)
CATA JCHAR/54.24424/
DO 151 I=1,14
151 LIST(I)=ITIT(I)
LIST(15)=4H
ISW=0
REWIND 17
1 READ(17+END=999) IE+IVYsAlSUMXLCWsKUPPKYZ
G638 IF(XYZ.EQeOe4) GO TG 1
I=1
G6 X(I)=XYZ
A(I)=SUM
B(I)=XLOW
C(I)=XUPP
2 READ(L74END=10 ) IXyIZY4+AlsSUMyXLOWsRUPP4XYZ
IF(IXeNEsIE)} GO TC 3
IF(IZYeNES.IVY) GC TO 3
IF(XYZ.EQ.0Qe) GO TC 2
IF(SUM.EQ.Oe) GO TC 2
I=1+1
GG TO 99
3 IF(leLTe3) GO TG G&8
CALL STATL(X+AsSL+CL+ScNS+F+SENI)
38 PRINT 5
5 FCRMAT(//)
I1J=1-2
PRINT 69sSLsCL9SENSsF41J,SE
6 FORMAT(//4+'0t 2sTOS5 4 *SLOPE="9yF10e54" +=1",F10e545Xy *SENS=",E16.8,
Ky "F="9F10e595X ¢ "LF="15,5X,'SE="4F10e5/7/)
PRINT 8
CO 7 J=1,1
L=X{J)
0=A(J)
E(J)=SENS*D¥*xSL
PRINT 94D040+4B(J)+C(I)sc( )
S FCRMAT('0"'3F909T15+E1l6e83T4091EL0e81T601EL6e89T8B0U9ELOLB)
8 FORMAT('(G*42X,' DCSE'+yT18,'0OBSERVED",T42,4*'LOWER LIMIT*, T62,
**UPPER LIMIT!',T84,'EXPECTED")
7 CCNTINUE
CALL LLPLOT{(-=1,-34XyJCHARy<074A4E,4C)
CALL GRCORD(R{L)+E(L)+XGyYG)
CALL GRCORD(X(I)+E{I)sRFsYF)
CALL PLOT(XGsYGy4)
CALL PLOT(AFsYF,2)
DC 14 MP=1,I
CALL GRCORD(A(MP) 4B(MP) 4XGyYG)
CALL GRCORD(XK(MP), ,C(MP) 4XFsYF)
CALL PLOT(XG+YGy4)
CALL PLOT(XFq.YF,2)
14 CONTINUE
CALL SYMBOL(5e57el9¢l4434HDCSE9CeCy4)
CALL SYMBOL(GCeO94e59e1l4y16HFCRWARD MUTATION,90.0,416)
CALL SYMBOL(0e091C0e0vel494NOW4+90.0,8)
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DC 11 M=1,415
TITLE(M)=LIST(M)
TITLE(16)=4HEXP
ENCODc(10412TITLE(LT7))IE
ENCODE(10,13,TITLE(18)) 1IVY
FCRMAT(I4)

TITLE(19)=4H

CALL SYMBOL(1e591Ce69e14sTITLE(L1)0.0,76)
FORMAT(®*~*,13)
ENCODE(154+159LAMB(1)) SL
FORMAT('SLOPE="yF€s2)

CALL SYMBOL(8e5vel9el4yLAMB(1),0.0,12)
CALL PLOT( 13009001-3)
IF(ISWeEQel) GO TC S99
IE=IX

Ivy=12Y

GO TO ss8

ISw=1

IF(IeLTe3) GO TO <SS

GO 70O 3

RETURN

END




SUBROUTINE STAT1(XyA+BlsF74F84F4F6,1)
C*%*%%%STAT1 OCOES LOG-LOC REGRESICN

DIMENSICN X(1)+A(1)9Z(50)4+Q(50),T(30)

DATA T/12e¢70694e3(0393418292eT7T7692e57112e447926365926306492¢62624
¥2022892e¢20112¢17912616092e¢14592¢13192e12092¢11042610192.093424N86,
#¥2e08C 126074920065 12606412e060192e056432e05212e0489260454926042/

S1=0.

$2=0e.

$3=0.

S4=0C.

$5=0.

S6=0.

CC 1 J=1,1

X1=ALOG(X(J))

Y1=ALOG(A(J))

S1=S1+X1

$2=52+Y1

S3=S3+X1*X1

$4=S4+Y1*Y1
1 55=55+X1*Y1

CT=1

F1=S1/CT

F2=52/CT

F3=S3=S1*F1

F4=54=S2%F2

F5=S5=S82%fF]

El=F4=(F5%F5)/F3

FO6=SQRT(EL/{((CT=2.)%F3))

Bl=F5/F3

F1=T(I-2)*F6

F8=F2=B1l*F1

F8=EXP(F8)

F=(F5%F5)*(CT=24)/(F3%E]1)

RETURN

END

LE



SUBROUTINE SURV({( NOUT,LIDLITIT)
COMMON/BULK/Q,B
EQUIVALENCE(Q(1,412),LAMB(1,1))
DIMENSICN B(500,27),LAMB(500,15)
DIMENSICN Q(5004+27)+ITIT(14)+NCW(2)
DIMENSION LIST(15)
CALL IDAY(NOW)
PRINT 88sITITyNOW
68 FCRMAT('1*',14A4,T50,2A4//)
PRINT 77
77 FORMAT('0 SURVIVORS PER VOLUME INOCULATED®')
PRINT 5%
55 FORMAT('0EXP DES TRT OCOSE' 7254 '0BSERVED?! 4T41 4 LOWER LIMITY,
¥ T57,'UPPER LIMITY)
REWIND 17
ICT=0
DO 1 I=1,NOUT
IF(Q(IL5)%Q{I+6)«EQe0e) GO TC 1
ICT=ICT+1
R=Q(I+8)/(Q{143)%C(I46))
FM=R*Q(I,7)
XL=FM=R%*]1,96%SQRT(C(I,7))
XU=FM4+R*1,96%SORT(C(I+7))
IE=Q(I,1)
WRITE(17) It 10, FMeALsXUSQ(I,9)
0C 2 JB=1,15
2 LIST(JB)=LAMB(I,JB)
L1=Q(I,1)
L2=0(1,2)
PRINT 669L14ID9L29C(I19G) sFMeXLoXUsLIST
66 FORMAT('0' 4139139 144FTeCes3X+3E16.84¢3X415A4)
1 CONTINUE
eND FILE 17
IF(ICT.LTe3) GG TC 99
CALL REGS(NOW,ITIT)
99 RETURN
END

8¢
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SUBROUTINE REGS (NCW,ITIT)
Cx%%*% PLOTS SEMILOG PLAOT FOR SURVIVORS PER VOLUME IMOCULATED
INTEGER TITLE
DIMENSICN QP(16)
CIMENSICON ITIT(14)
DIMENSICN E(50)+JCEAR(3),TITLE(1S)
DIMENSICN NOW(2) oLIST(15)4+A(50)+B(50)+C(501)+X(50)
DIMENSICN LAMB(3)
CATA JCHAR/5424+,24/
DC 151 I=1,14
151 LIST(I)=ITIT(I)
LIST(15)=4H
ISw=0
ReWIND 17
1 READ(L17,END=999) IEIVY, SUM s XLGOW, AUPP4XYZ
S58 CONTINUE
I=1
96 R(I)=XYL
A(TI)=SUM
B(I)=XLCW
C(I)=XuPP
2 READ(174END=1C ) IXsIZY, SUMs XLOWs XUPP 4 XYZ
IF(IX«NEsIE) GO TC 3
IF(IZYeNE«IVY) GC TO 3
IF(SUMecQe0e) GO TO 2
I=1+1
GC TO 99
3 IF(ILTe3) GO TO <88
CALL STAT2(XsAsSL+CLsSENS4F,SE,I)
98 PRINT 5
5 FORMAT(//)
IJ=I-=-2
PRINT 64SL+CLySENS,F,1J,SE
6 FORMAT(//+'0"' +TO54*SLOPE="Y9E16e84y"' +=',E16e895Xs 'INTERCEPT "
*El6eBy
#*5X g 'F="3F1lCe595X 4 'CF=Y15,5X,'SE=",E1648//)
PRINT 8
LG 7 J=1,1
0=X(J)
G=A(J)
XYZ=ALOG(SENS)+SL*LC
E(JI=EXP(XYZ)
PRINT 94D+0+s8(J)+C(J)sE(J)
9 FORMAT('0!'4FGe09T159E16e8+T404EL16.8,T604EL16.8,T8C4EL16.8)
8 FORMAT('0',2X,* DCSE',T18,'0BSERVED"',T42,'LOWER LIMITY, T62,.
*VYPPER LIMIT',T84,'EXPECTED')
7 CCNTINUE
CALL SLPLOT(=I14=34X+sJCHAR+4074A4B4C)
CC 14 MP=1,1
CALL GRCORD(X(MP) 4B(MP)+XGsYG)
CALL GRCORD(X(MP),C(MP), ,XF,YF)
CALL PLOT(XGsYGs4)
CALL PLOT(XFsYF42)
14 CCNTINUE
CALL SYMBOL(5e59elyel4y4HDOSE90404+4)
CALL SYMBOL{OeO14e59e14431HSURVIVORS PER VOLUME INOCULATED+90a4¢31)
CALL SYMBOL(0e0910e09e149NOW+904.0,48)
0o ll‘M=lvl5
11 TITLE(M)=LIST(M)
TITLE(16)=4HEXP
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s388

16

S56G

40

SNCGOE(L1O, 12 TITLE(LT))IE
cNCODE(10,13,TITLE(L18)) 1IVY

FORMAT(I4)

TITLE(19)=4H

CALL SYMBOL(1e5410e69e14+TITLE(1)4+040+76)
FORMAT('=%,13)

=NCCODe(15415,LAMB(1)) SL
FCRMAT('K=',F10.,6)

CALL SYMBOL(Be59el9el4+sLAMB(1)40.0412)
CALL PLCT(1340+40,4=3)

IF(ISWeEQ.1l) GO TC 999

IE=IX

Ivy=IZy

GC TQ 998

ISW=1

IF(l.LTe3) GO TO <59

GO 70 3

RETURN

END




88

11

55

99

SUBROUTINE FSUR( NOUT,LID,ITIT)
CCMMON/BULK/Q,B
EQUIVALENCE(Q(1,13)+sLAMB(1,1))
DIMENSICN B(500+27)+sLAMB{500,15)
DIMENSION Q(500,27),ITET{14) NCW(2)
DIMENSICN LIST{15)

CALL IDAY(NQOW)

PRINT 88,ITITyNOW
FORMAT('1*,14A4,TS0y244//)

PRINT 77

FCRMAT('0*,*SURVIVAL FRACTICN'//)
PRINT 55

FORMAT(*OEXP DES TRT DCSE'+T259'0OBSERVED? +T41,'LOWER LIMITY,
* T57y"UPPER LIMIT")

REWIND 17

ICT=0

DO 1 I=1,NOUT

IF(Q(IL5)%Q(I146) eECe0e) GO TG 1

ICT=ICT+1
FM=Q(I,10)%Q(I,7)*Q{I,120)/(C(1,12)0%Q{1+6))
CALL CONF(Q(I910)+G(1412)4C(I41109Q(I,7)+,Q(I46),4¥%L+XU)
IE=C(I,1)

WRITE(L7) Ic,10, FMyXLsXULQ(I9)
DG 2 JB=1,15

LIST(JBI=LAMB{I,JB)

L1=Q(I,1)

L2=Q{I,+2)

PRINT 664L19ID9L2+QCI 99} 9FMeALsAULLIST
FORMAT('0" 4134139 149F7e0y3%X93E164843X+15A4)
CONTINUE

ENC FILE 17

IF(ICTeLT«3) GO TC <6

CALL REGX(NOW,ITIT)

RETURN

END

18/
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SUBROUTINE REGX (NCW,ITIT}

PLOTS SEMILOG PLGT FOR SURVIVAL FRACTICN DQOSt EFFECT CURVE
INTEGER TITLE

DIMENSICN QP(16)

CIMENSICN ITIT(14)

CIMENSION E(50)4JCHAR{3),TITLE(1S)

DIMENSICN NOW(2) 4LIST(15),A(50),B(50),C(50)+X(50)
CIMENSICN LAMB(3)

CATA JCHAR/5424,424/

DO 151 I=1,14

LIST(I}=ITIT(I)

LIST(15)=4H

ISW=0

ReEWIND 17

READ(17+END=999) IEsIVY, SUM, XLOW, XUPP4XYZ
CONTINUE

I=1

XK(I1=XYZ

A(I)=SUM

B(I)=XLOW

C(I)=XupPpP

REAC(17,END=10 ) IXyIZY, SUM, XLOW,XUPP XYL
IF(IX.NE«IE) GO TC 3

IF(IZYJNELIVY} GO TO 3

IF(SUM.EQ.Ce) GO TC 2

I=1+1

GO TO 99

IF(I.LTe3) GU TO <88

CALL STAT2(XsAsSLsCLSENS,F,SE,I}

PRINT 5

FORMAT(//)

IJ=1-2

PRINT 64SLsCLySENS,F,1J,SE

FORMAT(//+'0" yTO54'SLOPE="9E16489" +=',£16.8y5X,"INTERCEPT
*ElboS'
H5X g 1F='3F10e595Xy 'OF="I5,5X4'SE=*yE1648//)
PRINT 8

DG 7 J=1.1

D=X(J)

C=A(J}

XYZ=ALOG(SENS)+SL*C

E(J)=EXRP(XYZ)

PRINT S4yD404B(J)sC(J)2ECI)

FORMAT('0' yF9e09T154E16e84T4(04E16.89T60+E16.8,T80+E16.8)
FORMAT('0"' 92Xy CCSE'4yT18,y'0OBSERVED"+T42,y*'LAOWER LIMITY, T62,
*VYPPER LIMIT',T84,'EXPECTED")

CONTINUE

CALL SLPLOT(~14+=3+XyJCHER+4074A4B,C})

C0 14 MP=1,I1

CALL GRCORD{(X(MP)+B(MP) +XG,YC)

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

CALL PLOT(XGsYGy4)

CALL PLOT(XF,YFs2)

CCNTINUE

CALL SYMBOL(5e59¢1901494HDOSE0C40,44)

CALL SYMBOL(OeO944Eye144SHSURVIVAL 450.0,9)
CALL SYMBOL(O.C! 1C001014VNOw190.018)

DO 11 M=1,15

TITLEM)=LIST(M)

TITLE(16)=4HEXP
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ENCCDE(10+12,TITLE(LT))IE
ENCODE(104+13,TITLE(L18)) IVY

FCRMAT(I4)

TITLE(19)=4H

CALL SYMBOL(1e5410a69e14sTITLE(1)+040,76)
FCRMAT(*="',13)

ENCODE(154154LAMB(1)) SL
FORMAT('K='4F1G.€)

CALL SYMBOL(8e59el1el4+3LAMB(1)40.0,12)
CALL PLOT(13¢0940,+=3)

IF(ISWeEQel) GO TC 996

IE=IX

IVvY=1zZY

GO TO 998

ISW=1

IF(I.LTe3) GG TO <56

GC 70 3

RETURN

END




SUBROUTINE STAT2(X,1A4BLleF74F84FsF6,41)

Cx*%x% CCMPUTES REGRESICN OF LOG SURVIVAL FRACTION CON DCSE

DIMENSICN X(1)yA(1)+Z2(50),Q(50)+T(30)

CATA T/126706094e30393416292e7 7692657132644 T92e365924306424262,
¥2022892e20112e179492e10092¢14592e13192¢120,424110+24101,2¢093,2.,086,
#2e08092e07492606992e06492406032¢056326052+24048926045492.042/

S1=C.

S2=0.

S$3=0.

S4=0.

S5=0.

S6=C.

O 1 J=1,1

X1=X(J)

Y1=ALOG(AC(J))

S1=S1+xl1

$2=52+Y1

$3=S3+xX1%X1

S4=S4+Y1%*Y]

1 S5=S5+X1%Y]

C1=1

F1=S1/CT

F2=82/CT

F3=53=-S1*F1

Fa4=S4~S2%*F2

F5=55=S2%F1

El=F4—={(F5%F5)/F3

F6=SQRT(el/{((CT=2.)1%F3))

Bl1=F5/F3

J=1

IF(1.GTe32) J=32

F71=T(J=2)%*F6

F8=Fc¢—BlxF1

F8=EXP(F8)

E=(F5%F5)%(CT=24)/(F3*%E1)

KETURN

END

Y
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SUBROUTINE RSUR{ NOUT»IDZITIT4NSeNQ)
CCMMON/BULK/Q,4B
EQUIVALENCE(G(1+12)4LANB(1l,41))
CIMENSICN B(500,27),LAMB(500,15)
CIMENSION Q(50G+27)sITIT(14)4NCW(2)4NS(501)
CIMENSICN LIST(15)
CALL IDAY(NOW)
PKINT 884 ITiTyNOW
88 FORMAT('1'414A4,TSC,2A4/7)
PRINT 77
77 FCRMAT('0' 4 'RELATIVE SURVIVAL'//)
PKINT 55
55 FORMAT(Y'0EXP DES TRT DOSE"'" T25,'CBSERVED' yT41 4 LOWER LIMITY,
* T574"WUPPER LIMIT)
REWIND 17
ICT=0
IF(Q(1y9)eNEeCe) CGC TO SS
IFENS(NQ) «EQeC) GC TO 3
Z=(Q(1,100%Q(Lly7)*C(L411))/(C(L,6)%Q(1412))
CALL CONF{(Q(1+10)+€(1412)+Q(1+11)4Q(147)4+Q(146)42ZL+2VU)
GO TO 4
3 Z=(Q(148)*Q(Lls 7)) /7(C(142)%C(1,46))
R=Q(1+48)/(Q(1+3)%Q(146))
IL=7=R*1496%SQRT(C(147))
LU=2+R*1496%SQRT(C(1,7))
4 CONTINUE
00 1 I=1,NOUT
IF{Q(I+5)eEQeQe) GC TO 1
ICT=ICT+1
IF(NS(NQ)EQeOQO) GC TQO 5
RS=(Q(1,10)*QCI,7)*Q(I+11))/(Q(I46)1%Q(1412)%Z7)
CALL CONF(Q(I+10)+€(I+12)4Q(T1411)3Q(I+47)+,Q(I146)4TL,TU}
GC TC ¢
5 RS=(Q(I+8)*Q(I7))/7(Q(I1+3)%Q(1,6)%7)
R=Q(I+8)/(Q(I43)%C(I46))
A=R%xQ(I,7)
TL=A-R%*1¢ 96%SQRT(C(I47))
TU=A4R*]1,96%SQRT(C(1,7})
6 CCONTINUE
XL=TL/ZU
XU=TU/ZL
IE=Q(I,1)
IF(l«NEsl) GO TO 7
XL=1.
RS=1.
XU=1.
7 CONTINUE
WRITE(17) 1e,IC, RSy XL+ XU,Q(I,9)
bc 2 JB=1,15
2 LIST(J4B)=LAMB(1,4JB)
L1=Q(I,1)
L2=Q(I,2)
PRINT 669L14ID9L2+G(I+19) ¢yRSeyXLoXUsLIST
66 FORMAT('0'413413+4144F7eC93X92E164843X915A4)
1 CONTINUE
END FILE 17
IF(ICT.LT&«3) GO TC 99
CALL REGQ(NOW,ITIT)
96 RETURN
END
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SUBROUTINE REGQ (NCWLITIT)
Cx%%% PLOTS SEMILOG PLCT FOR RELATIVE SURVIVAL DOSE EFFECT CURVE
INTEGER TITLE
DIMENSICN ITIT(14)
DIMENSIGCN QP(16)
DIMENSION E(50)+JCHAR(3),TITLE(19)
DIMENSICN NOW(2) 4 LIST(15)4A(5C)B(50),C(50)+X(50)
DIMENSICN LAMB(3)
CATA JCHAR/54244+24/
DO 151 I=1,14
151 LIST(I)I=ITIT(I)
LIST(15)=4H
I1SW=C
REWIND 17
1 READ(17,.END=9G3) IE,IVY, SUMy XLOW, XUPP,XYZ
SG8 CONTINUE
I=1
GG X(I)=XYZ
A(I)=SUM
B(I)=XLOW
C(I)=XupPpP
2 READ(L17,END=10 ) IXsIZY, SUMsRLGW I XUPPHXYZ
IF(IX«NE.IE) GO TC 3
IF(IZY.NE«IVY) GC TC 3
IF(SUM.cQ.0.) GO TC 2
I=1+1
GO TG 99
3 IF(IeLTe3) GO TO GESB
CALL STAT3(XsAsSL+CLISENSsF4SELT)
S8 PRINT 5
5 FCRMAT(//)
1J=1-2
PRINT 64SLCLsSENS,F,1J,4SE
6 FORMAT(// 10" yTC5 4 *SLOPE="1E16e8 9" 4= ,£16e8+5Xs *INTERCEPT'F11le5y
¥5K 9V F=93F10e545XKy'OCF="15,5X4'SE=*4E16.8//)
PRINT 8
CC 7 J=1,1
D=X(J)
G=A(J)
IF(CecQe0e) GO TC €1
E(J)=eXP{SL*D)
GC TO 62
ol E(J)=l.
62 CCNTINUE
PRINT G90+0+8(4),C(J)4E(J)
S FCRMAT('0" yF9e09T159E16e83T4C1E16eBb+9T509E16489T8C1EL6.8)
& FCRMAT('0"9y2Xs* CCSE*yT18,4'CBSERVED® 4T42,' LOWER LIMITY, T62,
*'UPPER LIMIT' 4T84, 'EXPECTED")
7 CONTINUE
CALL SLPLOT(=I9=34XsJCHARa074A4B,C)
CC 14 MP=1,1
CALL GRCORD(X(MP) 4B(MP)4XGyYG)
CALL GRCORD(X(MP) 4C(MP)+XFsYF)
CALL PLOT(XGsYGo4)
CALL PLCT(XFsYF42)
14 CCNTINUE
CALL SYMBOL(5e5901ye14+4h0CSE10eQs4)
CALL SYMBOL(O0eC0y9b4e59e1491THRELATIVE SURVIVAL$904C417)
CALL SYMBOL(0eGy1Ce094144NOW,50.048)
CO 11 M=1,15
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TITLE(M)=LIST(M)
TITLE(16)=4HEXP
ENCODE(10+12,TITLE(LIT))IE
ENCOCE(10413,TITLE(18)) 1IVY
FORMAT(I4)

TITLE(19)=4H

CALL SYMBOL(1e591Ca69el4asTITLE(L)+0.0,76)
FORMAT('=*',13)
ENCODE(15415,LAMB(1)) SL
FCRMAT('K=*4F10.6)

CALL SYMBOL(8e59elyel4yLAMB(1)+040412)
CALL PLOT(13e0veGy=3)
IF(ISWeEQe1l) GO TC 999
IE=1IX

Ivy=12Y

GO TO 998

ISW=1

IF(I.LTe3) GO TO <€<S

GO 70 3

RETURN

END



SUBROUTINE STAT3(RrysAsBl.FT74F84F4F6411)

Cx%*%*% COMPUTES REGRESIGON OF LOG RELATIVE SURVIVAL ON DCSE

DIMENSION X(1)+A(1)+2(5C)+C(50),T(30)

LATA T/12e70614¢30293¢18292eT77692e57192¢44792e636592¢306924262,
¥2e22892e201192e17912e16012014592e13192e120920110492610142.03342.086,
%2e08092e07492006592606492406012e05692¢0529240484924C4592.042/

S1=0.

£2=Q.

$3=0.

S4=0,

$5=0.

S6=C.

DC 1 J=2,1

X1=X(J)

Y1=ALOG(A(J))

S1=S1+X1

S2=S2+Y1

$S3=53+X1x*X1

S4=S4+Y1*Y1

1 $5=S5+X1*Y1

CT=1-1

F1=S1/CT

F2=S2/CT

F3=S83

F4=S4

F5=55

El=F4=(F5%F5) /F3

FO6=SQRTIEL1/((CT=1.)%F3))

Bl1=F5/F3

J=1

IF(1.GT.31) J=31

FT1=T(J=1)*F6

F8=1.0

F=(F5%F5)*(CT=1.)/(F3%E1)

RETURN

END

8%
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SUBROUTINE SORT(L)
CCMMON/BULK/B+Z
DIMENSICN Z(50C+27)4Q(1427)+B(500,27)
K=1

A=Z(K,9)

CC 1 I=K,L

C=2(1,9)

iF(CsGLeA) GO TC 1
DC 2 M=1,27

QL M)=Z(I M)

OO 3 M=1,27
ZCIyM)=Z(KyM])

DO 4 M=1,27
Z(KyM)=Q(1,M)

A=C

CONTINUE

K=K+1

IF(K.LTal) GO TO E£8
RETURN

END
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SUBROUTINE BICONF(TN,sTM,P1,P2)
Cx¥xxxCOMPUTES BINOMIAL CCNFIDENCE LIMITS XN=0OBSERVED NUMBER OUT OF TM
CH¥%x% Pl=LOWER LIMIT, P2= UPPER LIMIT 95 PER CENT

CATA £/.0001/

Q=TM+1,

PI=TN/TM

P5=P1

IF(Pl.LTele) GB TC 50

Pl=.99

50 IF({TNecQe0s) GO TC 260
P3=0.

CT=1l.

90 X=TM*ALOG(le.=P1l)
2=ALOG(P1)=ALOG(1le=P1l)
S=EXP{X)

Y=1.

110 IF{Y.GE«TN) GO T0 170
X= X+Z+ALOG(Q-Y)=ALOG(Y)
S=S+EXP(X)

Y=Y+1,

GO TO 110

17C IF(ABS(S=e975)«LTeE) GO TO 260
IF(CT«GT«204) GO TQ 260
IF(S=eS5754LTe06) CC TQO 240
P3=P1
Pl=(P3+P5) /2.

CT=CT+l1.

GO TO SC

24C P5=P1
Pl=(P3+P5) /2.

CT=CT+1le.

GO TO <C

260 P2=TN/TM
P5=P2
[F(P2.GT.0.) GO TC 280
P2=401

280 IF(TN.cQeTM) GO TC 440
P3=]1.

CT=1.

290 X=TM=ALOG(PZ2)

S=EXP(X)

I=AL0G(le=P2)=ALOC(P2)

Y=1.

310 IF(Y.GE«TM=TN) GC TQ 365
A= R+Z+ALOG(Q-Y)=ALOG(Y)
S=S+EXP(X)

Y=Y+1l.

GC TO 310

3€5 IF(ABS(S=+975)eLT&E) GO TO 440
IF{(CT«GTe20.) GO TG 440
IF(S=eS575.GTe06} CC TO 420
pP5=p2
P2=(P5+P3) /2.

CT=CT+1.

GC TO 290

420 P3=P2
P2=(P5+P31}) /2.

CT=CT+l1.,

G4 TO 290

440 RETURN

END
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/*

//LINK.SYSIN DD *

HEX DECK FOR EZPLNT GOES HERE

/ *

//7G0.FTLIFOUL DD UNIT=SYSDA,SPACc={TRK,(50))
//GWFTLLIFO0L DD INIT=SYSUDA,SPACE=(TRK,{50))
//7GD.FTLI3F001 UD UNIT=SYSDA,SPACE=(TRK,{(50)]}
//GD.FT1laF001 0D UNIT=SYSUAISPACE=(TRK,(50))
J/GOLETLITFUGL DD UNIT=3YSTA,SPACE=(TRK,y{50G1})

//G0.SURTLIB DD DSNAME=SYS1.SORTLIR,DISP=(0OLDKEEP)

//7GQ.SYSOUT DD SYSOuUT=A

/ /G0 SURTHKO1 D0 UNIF=2311,SPACE=(TRK,{100))

//6GU0. SORTWKG2 DD UNTT=2311,SPACe=(TFK,(100))

/ /GO« SORTWKU3 DD UNIT=2511,SPACE={TRrRY,{10D))

[7GJe FT3INDFIUL Cu UNIT=23144,0C8={(RECFM=FRLRECL=06D48LKSTZ=3520), N
7/ SPACz=(TRK,{3CU,30))

//7G0.SORTIN DD VOLUME=REFr=%,FT30F00 L yDSNAME=%,+T30FUUL,y X
// DISP=(GLO,PASS)

7/G0.SORTUUT (D VOLUME=RLF=*,FT30FJ01,USNAME=%,FT3UFJOL, ~
17/ DISP=(CLD,PASS)

[/GUPLATTAPE DD UNIT=TAPZT7,VOL=ScR=25yLAREL=(yNL)y01SP=0LD

//G0.FT50F0ULl DD *




cND

//

INSERT DATA HERE

52




cXPERIMENT

12
12
12
12
12
12

12

54

54

54

54

54

54

54

0

0

ERERERES T L 3

12
12
12
12
12
12

12

54

54

54

54

54

54

54

LEREEEEE L2

12

12

12

12

12

54

54

54

54

54

EEEEEEELE 2

12 54 3
12 54 3
12 54 3
12 54 3
EEEEEL L L L 1)
12 54 4
12 £4 4

LISTING OF JUG FARVESTING DATA

JUG VOL-INOC VvOL-CT EACKGRCUNCD JUG-VOL

1C

11

13

15

16

17

18

20

24

26

28

29

30

3z

10.00
10.00
10.00
10.00
10.00
10.00
10.00
70.00
13.00
13.00
13,00
13.00
13.00
13.00
13.00
91.00
17.00
17.00
17.00
17.00
17.00
85.00
19.00
19.00
19.00
19.00
76.00
33.00

33.00

60.
60,
60,
60.
60.
60.
60.
420,
60.
6Ce
60.
6GC.
60.
60.
60,
420.
60.
60
60,
60.
50.
290.
60.
60,
60,
60.
240,
60.

60.

7Ce4.
6192.
6418.
6l€2.
80¢€4.
6123,
6849,
46892.
1705.
7503.
7854.

68la.

7147
7C€2.
51706.
8767
9671.
7155.
8223.
2693.
36829.
8244,
8928
8789.
881l4.
34775.
$327.

lz0¢8.

9250.
9400.
9300.
9500.
8650.
9450.
9100.
64550
9225.
9150.
9350.
5400.
9350.
9275.
9480.
65230.
9225.
9450.
9500.
9250.
9300.
46725,
9225.
9275
9350.
9300.
37150.
9275.

9125.

MUTANTS TOTAL SURVIVORS

51.

25.

19.

l6.

26.

11.

97.

32.

36.

32.

143.

52.

82.

1089033,
97C080.
994790 .
978816.

1202880«
564372

1038765,

7251512

1184643,
1144207.

1223914.

1067526.

1187605.

1104806,

1115796

8030434,

1351001.
1523182

1132874.

1267712,
556698,

5933913,

1267514.
1380120.

1369618,

1366169.

5382880.

1441798,

1835341.

DATE

MUT.-FREQ.
0.0

0.0
0.100524e-05
0.102164E-05
0.0

0.0

0.0
0.275804E-06
0.126620E-04
0.699174E-05
0.490230E-05
0.655722E-05
0.757828E-05
0.0
0.537733E-05
0.635084E-05
0.185048E~04
0.124739E-04
0.141234e-04
0.205094E~04
0.197594E~04
0.163467E~04
04339247E~04
0.231864E-04
0.262847E~04
0.234232E~04
0.265657TE-04
0.360661E-04

0.446783E~04

01-29-69

[SOLATES

0
0
10

11

1100
1115
1123
1129

1136

1145

2100
2125
2144
2160

2186

3100
3143
3175

3211

4100

4152

0
0
10

11

1114
1122
1128
1135

1144

2124
2143
2159
21€5

2166

3142
3174
3210

3242

4151

4233

95 PC CONFIDENCE

0.489553E-07 0.922015E~06

0.46G090E-05 0.831337E-05

0.132678E-04 0.197054E-04

0.22359B8E-04 0.310967E=-04

139



EXPERIMENT

12

12

ESEEREEEEE ]

12

12

12

4

54

54

4

54

10

10

10

10

10

I SEEEST T L]

12

12

12

12

12

12

4

54

£4

54

54

54

11

11

11

11

11

11

EEEEREEE 22 ]

12

12

12

12

12

12

£4q

54

54

54

54

54

12

12

12

12

12

12

LEEEEER LT

12

12

12

12

12

54

54

54

54

54

13

13

13

13

13

EEERE L ERE L3

LISTING OF JUG HARVESTING DATA

JUG VOL=-INOC VAOL=-CT EACKGRGUNC JUG-vOL

34

35

3¢

37

EX

39

40

42

43

44

45

4¢€

47

33.00

33.00

122.00

9.00

9.00

9.00

45,00

14,00

14.00

14,00

14.00

14.00

14.00

84.00

18.00

18.00

15.00

ls.00

18.00

16.00

108.00

20.00

20.00

20.00

20.00

20.00

100.00

60

60

240.

60.

60.

60.

60.

60.

300.

60«

60.

60.

60.

60.

60.

360.

60.

60.

60.

60,

60.

60

36C.

60.

60.

60.

60.

&0.

300.

11652,

101¢8.

43235,

6€670.

67€¢2.

6643,

1546,

4867.

32£20.

6CT6.

6l44.

5962,

6174,

6524,

7161.

381C1.

7563.

5211.

44175,

6934,

63€l.

6197,

6839.

Tact,

3317517,

9325.
9275.
37C00.
9325.
S3C0.
G175
9235,
9125,
46160.
9175.
5200.
G175.
5150,
5275,
$050.
55025.
9C00.
9225,
93175,
5375.
G225,
9150.
55350.
G375,
9150.

G375,

4€500.

MUTANTS TCTAL SURVIVORS

16.

75

285.

13.

20.

11.

10.

79.

33.

23.

31.

26

i5.

150.

38.

34.

“h.

4l.

35.

192.

1810914,
1574894,
6665395,
1036629.
1048110.
1015825,
1161762.

7144752
5003743,

929122.

942080,

916276

941535,
1008502
1084642,
5823631.
1138949.
1157429,
1190781,
1238281.
1275663,

7194677
€791506.
1083437,

970052,

S68281.
1057195,
1160340,

5238534,

DATE 01-29-69

MUT.-FREQ.
0.419678E~04
0.476222E-04
0.427582E-04
0.192933E-05
0.954098E-06
0.984421E-06
0.860761E-06
0.0
0.999252E-06
0.568657E~05
0e137993E-04
0.218275E~04
0.116831E-04
0.158651E~04
0.921963E~C5
0a135654E-04
0.289741E~04
0.198716E~04
0.184753E~04
0.250347E~04
0.203816E~04
0.188756E-04
0. 220851E~04
0.350736E~-04
0.350497E-04
0.454413E~04
0.387819E~04
0.301636E-04

0.366515E~04

ISOLATES

4234 4309

4310

20
22
23

24

1500
1509
1522
1542
1553

1569

2500
2533
2556
2578
2609

2635

3500
3538
3572
36l6

3657

4384

21
22
23

24

1508
1521
1541
1552
1568

1578

2532
2555
2577
2608
2634

2649

3537
3571
3615
3656

3661

95 PC CONFIDENCE

0.377939E-04 0.,477224E~0¢

0.393705E-06 0.223373E-05

0.107854E=04 0.167490E-04

0.185898E-04 0.258366E-0¢

0.314267E-04 Q.418361E~04

A



EXPERIMENT

12

54

la

EE R EERELL

12

12

12

12

54

54

54

4

20

20

20

20

EEEERES EL L]

12 54 30
12 54 30
12 54 20
12 54 30
12 54 30
LR ER R 2
12 54 31
12 54 31
12 54 31
12 54 31
12 54 31
12 54 321

EEREEE L LS T

12

12

12

12

12

12

12

S4

32

32

32

22

EREEEERELE LS

12

54

33

LISTING GF JUG HARVESTING DATA

JUG VOL=INGC VCL=CT EACKGROUND JuG-VvOL

63

€5

€6

&1

&S

71

12

73

74

77

78

s

a0

a1

82

g3

g4

a5

g€

€7

88

es

S0

31.00
31.00

.00

6400

6.00

6.00
24,00
16.00
10.00
10.00
10.00
10,00
50.00
11.00
11.00
11.C0
11.00
11.00
1l1.00
66.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00
77.00

13.00

60,
60.
60.
60.
60.
60,
240.
60,
60.
60.
60.
60.
300.
60.
60,
60.
60.
60.
60.
360.
60,
60.
€0.
60.
50.
60.
60.
410.

0.

95¢€2.

5G¢€2.

6810.

€Tede

T3¢4.

7422«

28318.

866G,

8137,

1324.

7C€0.

7604,

3E754.

9479.

9052«

10C11.

108CS.

91Z1.

86¢5.

574¢€17.

72317.

T€25.

6C46.

T134.

6702

75¢2.

841l4.

51124

T776.

9300.
93C0.
5200.
5200.
9425,
9075.
36900.
9250.
G315.
$240.
S150.
9425,

46380,

9160
9200.
55655,
9175.
9425.
9125.
9225.
9325.
9200.
9150.
£4€25.

9290.

MUTANTS TCTAL SURVIVORS

82.

82.

11.
87.
87
72«
72.
67.
58.
443,
115.
111.
ll6.
106«
138.
142,

116.

1544109.
1544109.
1044200.
1030707,
1156761
1122577.
4353892,
1336470.
1263269.
1127896 .
1076649.
1194461,
5997551.
1473194,
1395516.
1564218,
1683501
1397052.
1374633,
8884238,
1106657,
1198388.
91%9496.
1096852,
1249922,
1220840,
1283134.
8058264 .

1203984.

OATE 01-29-69

MUT.—-FREQ.
0.531050E-04
0.531050E~04

G.957671E~-06

0.229680E-06
0.748240E~06
0.791597€E~06
C.443303E-05
0.928808E=-06
Ge251159E-05
0.183408E-05
0.590554E=04
0.623425E=-04
0.460294E-04
0.427680E-04
0.479581E-04
0.421931E-04
0.498636E-04
0.103917€E-03
0.926244E~04
0.126156E-03
0.966402E-04
0.110407E-03
0.116313E-03
0.904036E-04
0.104737E-03

0.183557E-03

ISALATES

4500

—

o © O

5010
5011
5012
5017

5018

5100

5187

5274

5341

6100

6206

6348

7100

4581

o © o

5010
5011
5016
5017

5020

5186

5273

5340

5368

6205

6347

6463

95 PC CONFIDENCE

0.420631E-04 (.649695E~04

0.117137€-07 0.122258E-05

0.887529E-06 C.317630E-05

0.452202k=04 0.545070E-04

0.976710E-04 0.111803E-03

13



EXPERIVMENT

12

le

12

1z

54

EELEE L LT S

12

12

12

12

12

12

12

34
34
34
34
34
34

34

EEESEE R L

12

12

12

12

i2

4C

4C

40

40

4Q

EEEEEEE TR

12

12

12

12

1z

12

54

54

54

41

41

41

41

41

41

EEEEEE L L L 2]

12

12

54

£4

54

42

42

42

LISTING OF JUG HARVESTING DATA

JUG VCL=INOC VOL-CT BACKGROUND JUG-VCL

sl

52

93

S4

s7

$8

S

100

101

162

103

104

1C5

1G6

1C7

1ce

1Cs

110

111

112

113

114

115

lle

117

12.00

15.00

13.00

13.00

€5.00

14.00

14,00

14.00

l14.00

l4.00

14.00

14,00

58400

10.00

1C.00

10.00

1¢.00

10.00

5G.00

10.00

10.00

10.00

1C.00

10.00

lu.00

6000

12.00

50.

6C.

60.

60.

290.

60.

60.

60.

60.

60

60.

60.

420

60.

60.

60.

6C.

60.

300.

60.

€0.

60.

6G .

60.

60.

360.

6G.

60.

60.

6633,

TEEC,

8849.

T2€3.

38381.

66C1.

6115,

6041.

6285,

72t1.

7312,

6417.

46562,

9246,

8S€c.

G3€0.

T€665.

b4EG.

437145,

61765,

7563,

6652,

£138.

T7C¢E.

8057.

451€5.

9282,

8079,

8742,

9150.

9200.

9150.

92C0.

45690.

9250.

5525,

9350.

9350,

9240.

G275,

G175,

€5165.

9250.

9300.

9275,

9225.

9350.

46400,

9230.

9275,

5400.

5200.

9150.

9275,

55530.

9175.

9300.

MUTANTS TQTAL

246,

207.

248G,

181.

1104.

204.

251.

226,

230.

241

273.

281,

1706.

66,

T4

60,

19

6l

76

4lo.

165,

155,

181

SURVIVARS

1213838,

1205200.

1349472,

1113660,

6086696

1063904.

1075531,

941389,

S79412,.

1116653,

1130313,

981266

7289480

1425424,

1362829,

1446900.

1179108,

1322C89.

6765893,

1041298.

1169113,

1089146,

1247826

1175164 .

1245477,

6665785,

1427107,

1225413,

1355009.

DATE 01-29-¢€9

MUT.-FREQ.
0.202663E-03
0.171756E-03
0.184517&~03
0.162527E-03
G.181379E-03
0.191747E-03
0.233373E~-03
0.240071E-03
0.234835E-03
0.215824E-03
0.241526E-03
0.286365E~03
0.234036E-03
0.0

0.C
0.691133E-06
0.254430E-05
0.756379E-06
0.739001£-06
0.633825E-04
0.632958E~04
0.550890E-04
0.633101E-04
0.519076E-04
0.610208E-04
0.596862E-04
0.115619£-03
0.125464E-03

0.133578E-03

ISOLATES

0

0

7255

0

8100

8251

5021

5022

5025

5500

5566

5626

5705

5766

6500

6665

G

c

74C7

0

8250

84Co6

5021

5024

5025

55€5

5625

5704

57¢€5

5841

6€64

6819

G5 PC CONFIDENCE

0.17G680E-03 0.,192079€E-03

0.222930E-03 0.,245142E-03

0.291166E-06 0.165196E-05

0.53G505E-04 0.654218E-04

9¢



EXPERIMENT

12 54 42
12 54 42
12 54 42
12 54 42
EEESEE S EE S
12 54 43
12 54 43
12 54 43
12 54 43
12 54 43
12 24 43
12 24 43

I Y EFT LY ]

12

12

12

12

12

12

54

54

54

44

44

44

44

44

44

EEEEELE 2T

12

12

12

12

12

£4

4

54

54

54

50

50

50

50

50

EEEEEEES Y 2 4

LISTING OF JUG HARVESTING DATA

JUG VOL-INGC VOL-CT BACKGRGUNC JUG~-VOL

118

119

120

122

123

124

125

126

127

128

136

137

138

139

14C

12.00
12.00
12.00
12.00
844,00
14.00
14.00
14.00
14,00
14.00
14.00
14.00
98.00
14,00
14,00
14.00
14.00
14,00
14.00
84.00

7.00

7.00

7.00

7.00

7400

35.00

60

6C.

60.

60.

420.

6C.

60.

60.

60.

60,

60.

60.

42Ca

60.

60.

60.

60.

60.

60.

360.

60.

60.

60

60.

60,

300.

8455,
8790.
8023.
79C0.
59311.
7758
8359,
5466
75¢t4.
T241.
6832.
T412.
53728
5060.
4512.
6391,
5633,
5832.
64¢2.
34590.
6337,
T6E7.
6404,
6493,
6Q076.

32657.

9250.
9600.
3225.
9225.
6€5000.
3200.
9240.
9525.
9025.
9150.
9250.
9215,
64665,
9200.
9240.
9100.
9450.
9C75.
9110.
55175.
315C.
9150.
9250.
9210.
5315.

46135,

MUTANTS TOTAL SURVIVORS

180.

l16l.

150.

149.

11l4l.

178.

230.

249

202.

200.

207.

208,

1474,

220.

170.

222.

194.

183,

13C9645.
1406400
1233536.
1214624,
9179G82.
1189560.
1293445,
1348740,
1140760,
1105167.
1053266.
1145771
8272192.
775867
756448.
969302.
934447,
882090.
981147.
5301397.
966392,
1172267,
987283,
696675,
5493175,

5074388.

DATE 01-29-69

MUT.,-FREQ.
0.137442E~03
0.114477E-03
0.121602E-03
0.122672E-03
0.124304€~03
0.149635E-03
0.177820€~03
0.184617E-03
0.177075E-03
0.180968E-03
0.196532E-03
0.181537E~03
0.178187E~03
0.283554E-03
0.224735E-03
0.229031E-03
0.207609E-03
0.207462E-03
0.246650E-03
0.232203E-03
0.103478E-05
0.0
0.202576E-05
0.0

0.0

0.591204E-06

[SOLATES
¢} 0
¢} 0
¢} ¢}
0 0
0 [¢]
7500 76C1
o] 0
7602 77C2
7703 7807
0 ¢}
o] c
0 0
8500 86C3
¢} 0
8604 8711
8712 8825
o] ¢}
5001 50C1
0 o]
5002 50C3
o] ¢}
0 0

95 PC CONFIDENCE

0.117092E-03 0.131517E-03

0.16G091E-03 0,187284E=03

0.219231E-03 0.245174E-03

0.161202E-06 0.159665E-05

LS



EAP

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

12

13

14

30

31

32

33

34

40

41

42

43

44

20

5¢

13

13.

13,

13.

13.

13.

13.

13.

13.

13.

13.

13.

13.

13.

13.

13,

13,

SUSPENSIONS CCUNTED,

ciL
1.COCECO
1.G00EC.0
1.000EC.C
1.000EC.0
1.0C0EC.0
1.0C0EC.C
1.0GOEC.0
1.00GEQ.O
1.00CEC.0
1.0C0EC.0
1.000E0.0
1.000EC.0
1.00GEC.O
1.000EQ.0
1.000E0.0
1.000EC.0
1.0COEC.O
1.000EC.0
1.00CEQ. O
1.0C0EC.O
1.000EC.O

1.0C0EC.O

vaL

150.

150.

15C.

150,

17¢.

150.

150.

JUG HARVEST CATA

CGUNT

5484

582

423,

4584

557,

445,

4584

452,

432.

425

4524

452.

650.

601

SUSPERSICN
0.91333312E
0.92999981E
0.8€9G9G87E
0.1C516660E
0.91499994k
0.92833325E
0.,85833306E
0.85142850E
0.97499987E
G.9€999975E
0.7046SS87E
0.7¢233331E
0475571412E
0.741€6650E
0.7¢333331E
0.7£333331E
0.71999975E
0.7C833325E
0.75333331E
0.75233331E
0.1C833330E

0.1C01€665E

(01

06

06

o7

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

o7

o7

DATE 01—

SURVIVAL FRACTIGN
0.11342
0.09489
0.08024
C.06735
G.05519
0.11978
0.08077
0.07386
0.05373
0.05135
0.17014
0.17634
0.13152
0.12626
0.09744
0.17963
0.16134
Cel5427
0.11205
0.08378
0.16746

0.14474

29-¢€¢9

0.1C456
0.08754
0.07381
0.06238
0.05087
0.11044
0.07426
0.06830
0.04963
0.04727
0.15518
0.16143
0.12133
0.11540
0.08919
0.1€431
0.14730
0.14078
0.1C251
0.07661
0.15523

0.13383

LIMITS
C.12391
0.10357
0.08788
0.07315
0.06029
0.13081
0.08851
0.08040
0.05855
0.05616
0.18826
0.19426
0.14356
0.13934
0.10736
0.19806
0.17830
0.17059
0.12352
0.09240
0.18172

0.15755

8¢



22P GEMINI XI SUSPENSICN

FCRWARL MUTATICN

cAP CES TRT
54 1 0
54 1 1
54 1 2
54 1 3

54 1 4

SLCPE=

CCSE
2300.
400C.
€200.

3cocC.

LOWER LIMIT

0.48955307E-07
0.46905036E-05
0.13267803E-04
0.22359774E-04

0.37753914E~-04

0.15552047E~09

UPPER LIMIT

0.92201458c-06
0.83133727E~05
0.167C5374E-04
0.31056730E~-04

0.47722380E-04

01-29-69

FLIGHT BOX CONTROL Suse
FLT Suse
FLT Susep
FLT Susp

FLT SUSP

F= 201.91002 DF= 2 SE=

FLIGHT

COSE N1 CBSERVED

0.0 2. 0.2758C450E-Cé
232C0. 51e 0.€350&256E~C5
4C00. 97. 0.1634€7C5E-C4
6200, 143, 0.265€57C0E-04
3000. 285¢ Ca4275E1S4E-C4
1.38028 +~ 0.41798 SENS=

CBSERVED

0.63508396E~05
0¢16346705E-04
0.2€6565700E-04

0.42758154E-04

LOWER LIMIT

0.4690S036E~05
0.13267803E-04
042235S774E-04

0.37793914E~-04

UPPER LIMIT

0.82133727E-05
0.15705374E-04
0431056730E-04

0.47722380E-04

EXPECTED

0.67905494E-05

0.14575738E-04

0.26689508E-04

0.44641623E-04

0.09714

6S



22P GEMINI XI

SURVIVAL FRACTICN

EXP DES TRT

54

54

54

54

SLGPE=

CCSE

400C.

€20G.

50GC0.

SUSPENSICN FLIGHT

LOSE UBSERVED

0.C 0.11342293E €O
2200. 0.94888628E=~C1
40C0a. 0.80242157E-C1
€200, 0.67347646E-01
5000. 0.5518616¢E~C1

~0.81102815E~04 +-

CBSERVED

Cell1342293E CO
0.94888628E-01
C.80242157E~-01
0.€7347646E-01

0.£5180186E-01

LOWER LIMIT
G.1G455775E 00
0.675402C6E-01
0.73812485E-01
C.€23E4706E-01

0.50872110E-01

0. 17800769E-05 INTER

LOWER LIMIT

0.10455775E 00
C.€7540209E-01
0.72812485E=01
0.62384706E-01

0.50872110E-01

UPPER LINMIT

0.12390846E GO

01-29-69

FLIGHT BOX CONTROL SUSP

0.10356694E CO FLT Susep

0.87878585€E-01 FLT SUSP

0.7215C654E-01 FLT Suse

0.60287960E-01 FLT Susp

CEPT 0.11291492E 00 F=1100.28320 OF=
UPPER LIMIT EXPECTED

0.12350846E 00

0.10356694E 00

0.87878585E-01

0.72150694€E~01

0.6028796CE-01

0.11291492E 00
0.93700051E-01
0.81632197E-01
0.68252320E-01

0.54418776E-01

SE= (0«24450273E-05

09



32P CGEMINI XI SULSPENSICN FLIGHT 01~29-66

RELATIVE SURVIVAL

cXP OES TRT COSE OBSERVED LOWER LIMIT UPPER LIMIT

54 1 0 0.0 0.16000000€ 01 0.100000C0E 01 0.1C00000CE 01 FLIGHT BOX CONTROL SuUSP

sS4 1 1 23C0. 0.8365916G0E 00 0.70649093E 00 0.95052382& 00 FLT suse

54 1 2 4CCQ. 0.7C746011€ CO (.5557016GE 00 C.8404789CE 00 FLT SUSP

54 1 3 6200 0.59377491E CO 0.50347412E OO0 0.69961995E 00 FLT sSusp

54 1 4 9000. Ce48655242E 0C 0441056198t 00 0.5765996CE 00 FLT Susep
SLOPE= =0.E176€7€3E-04 +~ 0.4(518180E-C5 INTERCEPT 1.00000 F=3139.97192 DF= 3 SE=  0.14595889E-05
ECGSE CBSERVED LCWER LIMIT UPPER LIMIT EXPECTED

0.0 0.1C0C0CQ00E 01 0.10C000C00€E 01 0.10CCC000E 01 0.10000000E 01

22C0. 0.83659160E 00 0.7C649CS3E 00 0.95052382E 00 0.82852018E 00
4000, 0.70746011E 00 0.5657C16SE 00 0.84047890E 00 0.72097200E 00
€20Q. 0.56377491E 00 0«50347412E 00 0.65961995E 00 0.60224539E 00

SCQ0. 0.48655242E GO C.41056198E 00 0.57659960E 00 0.47897887E 00

19



32P GEMINI XI SUSPENSICN GROUND

FORWARL MUTATICN

EXP CES TRT

54

54

54

54

54

2

N

SLCPE

10

11

12

13

14

CBSERVED
0499925182E-N6
0.1356541GE~C4
0.22085107E-C4
0e36651472E-04

04 531CEC46E-C4

C.50406 SEN

LGSE
230C.
420C.
5€6G0.

820C.

COSE N1
0.0 S5e
2300« 19
4200 15C.
5€00. 192,
82C0. 82.
1l.C58320 +=—
CBSERVED

041356541 9E~04
0.22085107E-04
0e36651472E~04

.£3105046E-04

LOWER LIMIT
0.39370531E-06
0.10785367E-04
0.18585766E=04
Ce31426724E-04

0.420€3082E-04

S= 0426287841&-08

LOWER LIMIT

0.10785367E-04
C.18585766E-04
021426724E~04

0.42063082E-04

UPPER LIMIT

0.22337272E-05
Cel16748992E~04
0.25836634E-04
0.41836131e=04

0.649€9499E-04

GND

GND

GND

F= 87.89519

01-29-69

ROX CONTROL SUSP
SUSP
SUSP
SUSP

SUsP

DF= 2 Sk=

UPPER LIMIT

0.1€6748992E~04
0425836634E-04
0.41836131E~-04

0.64965499E-04

EXPECTED
0.12940179E~04
0.25070869E-04
0.34386627E-04

0452275325E=04

Cel1715

(4



32P CGEMINI XI SULSPENSICN GROUND 01-29-69

SURVIVAL FRACTICN

cAP CES TRT COSE OBSERVED LOWER LIMIT UPPER LIMIT

54 2 10 G.0 0.11977822E CO (C.11043¢38E 00 0.13081235E 00 GND ROX CONTROL SuUsp
54 2 11 Z23C0. Ce80771506E=C1l 0474263275E~C1 Ce8t510275E-01 GND SUsP
54 2 12 4z00. 0.7386165GE~C1 0.68258399E-01 (0.80396354E-01 GND Susep
54 2 13 5600. 0453728521E=01 (.49€31260E—-01 0.58548428E~C1 SND SUSP
54 ¢ 14 8200. 0e51350482E=C1 Co472€659GE=01 0.5€156¢43E-01 GND SusP
SLCPE= =C+10521746t=03 += (0.58567C64t~04 INTERCEPT C.11078584E 00 F= 32.,67900 DF= 3 SE= 0.18405743E-04
CCSE CBSERVED LCWER LIMIT UPPER LIMIT EXPECTED
G.0 0.11977822E 00 C.11043€38E 00 0.13081235E 00 0.11078584E 00
2300. 0.80771506e-01 0.74263275E~01 0.88510275E-01 0.86973131E-01
4200. 0.728€1€59E-C1 C.66258399E-01 0.8C396354E-01 0.71213782E-01
560G 0453728521E-01 0e45631260E~01 0.58548428E-01 0.61459713E-01
€2C0. 0.51350482€E-01 Ce472€6599E-01 0.5€156643E-01 0.46750110E-01

€9



22P GEMINI XI SUSPENSICN GROUND

RELATIVE SURVIVAL

EXP CeS TRT

54

54

2 1¢

2 11

12

ny

2 13

2 14

SLCPte=

CCSE

42CC.
560C.

€2C0.

COSE

0.0

23C0.

4200.

5€C0.

8200,

—0.11825352E-03 +—

CBSERVED
0.100000C0E
V. 67434233E
0.61€6539¢E
0.44856673E

Ce42871332E

CBSERVED

Cl

Cco

cC

o

LOWER LIMIT

0.32371943E-C4

UPPER LIMIT

C.10000¢00t 01 0.1000000CE O1
0.56770843E 00 0.80145937E 00
C.522106569E CO0 0.727987S5E 00
0e37940806E 00 0.53015524E 00
C.3¢133128E 00 0.5084976¢E CO
INTERCEPT 1.00000
LOWER LIMIT UPPER LIMIT

0.1C000C00E
Ce67434233E
0.€1665398E
0.44856673¢&

042871332k

ol

016

00

¢o

(Y

G.10000000E
0.56770843E

«£2210569E
0.37940806E

0.36133128E

03

ocC

00

00

(01¢]

0.1CCCO000E
0.80145937E
0.72768795E
0453015524E

0.5C849766E

GND

GND

GND

GND

GND

01

00

00

00

00

01-29-6S

BOX CONTROL SUSP
SUsP
SUSP
susep

susep

= 102.83232 DF= 3 SE=

EXPECTED

0.10000000E
0.76186717E
0.6C855699E
0.51570535E

0.37920481E

01

00

00

00

00

0.11661363E-04

%9



22P CEMINI XI FILTER GRGUNC 01-29-66

FORWARC MUTATICN

EXP CES TRT LCSE N1 CBSEFRVED LOWER LIMIT UPPER LIMIT
54 3 3C 0.0 1le 0.1834CE16E=C5 C.88752887E-06 0.317€2566E-05 FLT BOX CONTROL FILTER
54 3 21 3275. 443, 0.4986ZZT8E-(C4 0.45220164E-04 0.54506978E-04 FLT FILTER
54 3 32 5500. 844e Uel0472Z719E-03 0.97671000t~04 0.11180337E-03 FLT FILTER
54 3 23 6200. 1104 Q0.18137519E=03 0.,17C67981E-03 0.19207856E-03 FLT FILTER

54 3 24 14100, 1706s 0.2340258GE-(3 0.22293012E-03 0.24514156E~-03 FLT FILTER

SLCPE= 1.1C458 += 0.51996 SENS= 0.67681682c-08 F=  83.55873 DF= 2 SE= C.12084
CAasSE CBSERVED LCWER LIMIT UPPER LIMIT EXPECTED

3375 C.45863578E-04 0.4522C164E~-04 0.54506978BE-04 0.53422176E-0C4

59Q00. 0.10473719E-03 0.57671C00E-04 C.11180337E-03 0.99007375E-04

9200. 0.18137919E-03 0.17067581E-03 0.19207856E-03 0.16172603E-03
141CC. 0.23403589E-03 0.22293012E-03 0424514156E-03 0.259181C2E-03

g9



32P CEVMINI XI FILTER GROUND 01-29-69

SURVIVAL FRACTICN

EXP DES TRT 0OGSE OBSERVED LOWER LIMIT UPPER LINMIT

54 3 30 0.0 0.1701431GE (0 C.15517819t 00 0.18826097E CO FLT BOX CONTROL FILTER
54 3 31 3375, Uel1763443G6t CO0 C.1€143113E 00 0.19426483E 00 FLT FILTER

£4 3 22 5600. 0.12152045t CC C€.121325676 00 0.1435620€E ©O FLT FILTER

54 3 33 SzCO0. 0.1262580G8E GO C.115400C2E 00 0.13934076E (O FLT FILTER

54 3 324 14100, Ce97444177E-Cl (C.E9188874E-C1 GC.10736412E 00 FLT FILTER

99

SLCPE= =0.42432104E-04 +~ C0.2€075577E~04 INTERCEPT 0.18084061E 00 F= 26481152 DF= 3 SE= 0.81947146E~05
CCSE CbSERVED LCWER LIMIT UPPER LIMIT EXPECTED
¢.0 0.17014319E 0C 0.15517819E 00 0.1£8826067E 00 0.18084079E 00
3375. 0.17634439E 00 C.16143113E 00 0.16426483E 00 0.15671194E 0C
56CC. 0.12152045E 0OC G.12132567c 00 0.143562C8E 00 0.14078981E 00
520C. 0.12625808E CGC 0.11540C02E 00 0.13934076E 00 0.12239355E 00
1410G. 0.67444177E-01 0.89188874£-01 0.1C73€412E 00 0.99417150E-01



32P CGEMINI XI FILTER GROUND

ReLATIVE SURVIVAL

eXP CES TRT

54 3 30
g4 3 :1
54 32 32
54 32 33
54 3 34

SLOPE=

CCse

C.0

3375.

590C.

5200.

1410C.

CBSERVED
0.100G0000E
0410364466E
0.77255893E
0e74206978E

0.57271880E

COSE OBSERVED

0.0 0«1CCCOCCOE
3275, 0. 103644¢€6E
£6C0. 04 77299893E
92C0. 0.742C€978E
14100. 0.57271880E

~0432€406858c-04 +-

0l

01

Q0

CG

ca

cl

Cl

o

[of4]

co

Ue1£3€0027E-0Q4

LOWER LIMIT
C«100C0000E Ol
C.£5714858SE 00
Ce€4445466E 00
0.61297894E 00

G.47375125E 00

LCWER LIMIT
0.10C0GC000¢E
G.85748589¢
0.£€4445466¢E
0.61257894E

0.,47375125E

INTERCEPT

01
00
00
00

oc

UPPER LIMIT
0.1000000CE 01
0.1251881¢€E C1
Ue9251433¢E 00
(«85794034E GO

0.69187629t 00

1.00C00

UPPER LIMIT
0.1000C0OCOE
0.12518816E
0492514336E
0.86794034¢E

0.69187629E

FLT

FLT
FLT

FLT

01
01
00
00

00

Cl-29-69

FILTER

FILTER

FILTER

FILTER

43429338

EXPECTED
0.10000000€
0.88437575E
0.80670226€E
0.71537858E

0.59849495¢E

BOX CONTROL FILTER

DF=

01

00

00

00

00

SE

0.55331548E-05

L9



22P CGEMINI XI FILTER FLIGHT

FCR

EXP

54

54

54

54

WARC MUTATICN

CBSERVED
0.739CG(CT71E~Ce
0.5968¢154E-C4
0.1243C437E~C3
0.1781€734E-C3

0.2322C293E~C3

Ga26672 SEN

CES TRT CCSE N1
4 40 0.0 5
4 41 3€50. 416
4 42 €E0Q. 1l4l.
4 43 1(C80. 1474,
4 44 14000. 1231,

SLCPe= 1.015C9 +-

CCSE OBSERVED
3¢50, 0.59686194t=04
€800, 0412430437E-03

1€080. 0.17818734E-03

1403C. 0.232220293E-03

LOWER LIMIT
0.29116632E-06
0453950527E-04
0.117C9164LE-03
0.16909064E~GC3

0421923130£~03

S= 0.15032807e-~07

LCWER LIMIT

«£3950527E~04

0.117C9164E-03

0.16909064E~03

0.21923130£-03

UPPER LIMIT
0.16519616E-05
0.65421846E-04
0e13151708E-03
0.18728404E-03

0.24517439E~03

UPPER LIMIT

GND

GND

GND

GND

GND

F= 216470465

0.65421846E-04

0.13151708E-03

0.1€8728404E-03

0.24517439E-03

01-29-69

BOX CONTROL FILTER
FILTER
FILTER
FILTER

FILTER

DF= 2 SE

EXPECTED
0.62100458E-04
0.11678546E-03
0.17414878E-03

0.24307542E~03

C.06896

89



32P CEMINI X1 FILTER FLIGHT

SURVIVAL FRACTICN

EXP LES TRT

54

54

54

54

54

4

4

40

41

42

43

44

SLOPE=

COSE

C.0

3€650.

€€Q0.

16080,

1400C.

DOSE
0.0
3€50.
68C0.
10C80.

140C0.

=0455119424E-04 +~

CBSERVED
0.17962533E (O
0.16133755€ QC
0.15427C23E (0
0.11204875E €O

0.82776712E=01

CBSERVED

0.17962533E (O

0.16133755€ 00

0.15427023E 00

0.11204875E GO

0.83776712E-01

0.201544€4E-04

LOWER LIMIT

C.1€6430682E 00

C.14730155t 00

C.140780€¢3E CO
0.10251135€E 0¢

C.7€612850E-01

INTER

LCWER LIMIT

0.16430682E €O
0.14730155€E GO
0.14C78C63E GO

0.10251135E 00

0.76612850E-01

UPPER LINMIT
0.15805551E 00
0.17829651E 00
0.17059451E 0GC
0.12352341€ 00

C.92395723E-C1

CEPT

UPPER LIMIT
0.15805551E
0.17829651E
0.17059451E€

0.12352341E

GND
GND
GND
GND

GND

0.19493949t 00

00

00

00

00

0.92395723€E=01

01-29-66

80X CONTROL FILTER
FILTER
FILTER
FILTER

FILTER

F= 33.83037

EXPECTED
0.19493949E 00
0.15941393E 00
0.13400513E 00
0.11184192€E 00

0.90108812E-01

OF

SE=

0.94765755E-05

69



22P GEMINI XI FILTER FLIGHT 01-29-69

RELATIVE SURVIVAL

cXP CES TRT COSE OBSERVED LOWER LIMIT UPPER LIMIT

54 4 40 0.0 0.100000C0E C1 0.10000000E 01 0.100G000CE 01 GND 80X CONTROL FILTER

54 4 41 3¢€50. 0.86818949E 00 C.74373871E 00 O0.1C851431E 01 GND FILTER

54 4 42 €8C0. 0.85884458E CO C(C.71C81400E 00 0.10382671E 01 GND FILTER

S4 4 43 10C€80. 0.62379175E 00 C.517588S7€ 00 0.75178504E 00 GND FILTER

S4 4 44 14000, 0.46635729E CO C.38682532E 00 0.56233650& CO GND FILTER
SLCPE= =0447205687c~04 +- 0.17607366E-04 INTERCEPT 1.C000C F= 55.40027 DF= 3 SE=  0.63427133€-05
CCSE CBSERVED LCWER LIMIT UPPER LIMIT EXPECTED

C.0 0.100CCGGCO0E 01 0.10C00C00E 01 0.1CCCOCO0E 01 0.10000000€ O1

3650, 0.8$818949E GO Ges74373E71E 00 0.10851431E 01 0.84171373E 00
680C. 0.£5884458E CC C.71081400E €O 0.1C382671E 01 0.72540450E 00
1CC8C. 0.€2379175E €O C.51758897E 00 0.7£178504E 00 0.62134200E 00

140CC. 0.4€635729¢c 0C 0.38682832& 00 0.5€233650E 00 0.51636803E 00

074



01-29-69

FORWARD MUTATION

71

1 32P GEMINI XI SUSPENSION FLIGHT EXP Su-
5
2
10-S
s
L
2
106
103 2
DOSE SLOPE= 1.38



01-29-69

SURVIVAL

109

102
0.0

72

32P GEMINI XI SUSPENSION FLIGHT EXP  SU-
Ir
1.00€ 03 2.00€ 03 3.00E 03 4.00E 03 £.00E 03 6.00E Q3 7.00E 03 8.00£ O3 9.00€E 03
DOSE K= -0.000081



01-29-68

RELATIVE SURVIVAL

73

32P GEMINI XI SUSPENSION FLIGHT EXP Su-
1.00€ 03 2.0 03 3.00€ 03 .00E 03 5.00¢ 03 6.00€ 03 7.00€ 03 °.00€ G5 .00€ 03
DASE K= -0.000082




01-29-69

FORWARD MUTATION

104

32P GEMINI XI SUSPENSION GROUND

74

EXP

Si-

19

1073

0OSE

SLOPE=

1.10

104




01-29-69

SURVIVAL

10°

75

32P GEMINI XI SUSPENSIGN GROUND EXP S4- 2
? {
1.00€ 03 2.00€ 03 3.00€ 03 4.00E 03 S5.00€ 03 6.00E 03 7.00E 03 8.00E 03 9.00€ 03
pase K= -0.000105




01-28-68

RELATIVE SURVIVAL

100

10!
0.0

76

32P GEMINI XI SUSPENSION GROUND EXP  S4- 2
1.00€ 03 2.00€ 03 3.00€ 03 4.00€ 03 5.00€ 03 5.00€ 03 7.00¢ 03 B.00E 03 3.00¢ 03
DOSE K= -0.000118




01-29-69

FORWARD MUTATION

77

1q-3 32P GEMINI XI FILTER GROUND EXP S4-
5
2
0 /
5
L
2
105
103 2 s 104 [
DASE SLOPE= 1.10

10¢



01-29-68

SURVIVAL

100

78

32P GEMINI XI FILTER GROUND EXP  S4- 3
1.25€ 03 2.S0E 03 3.75E 03 S.00f 03 6.25£ M 7.SCE 03 B.7SE M 1.00€ ON 1,126 N 1.25E O4 1LATE N 1.506 ON
00SE K= -0.000042



01-29-69

RELATIVE SURVIVAL

100

79

32P GEMINI XI FILTER GROUND EXP  SYy- 3
1725 03 2.506 03 3.7 03 S.00E 03 6.25€ 03 7.50E 03 A7 03 1.006 O LIZZ N 1.2 BN 1IE N 1.5 N
DA@SE K= -0.000036



01-29-69

FORWARD MUTATION

80

102 32P GEMINI XI FILTER FLIGHT EXP S4-
5
2 E////{
104
5
2
10-s
103 2 5 10% s
DASE SLOPE= 1.02




01-29-69

SURVIVAL

101

102
0.0

81

32P GEMINI XI FILTER FLIGHT EXP  SH- U4
12SE 03 280603 3.7 G2 S.00E 03 6.25E 03 7.80E 03 B.7SE 03 L.OOE 4 L.IZE 04 1L.ZSE 4 1.3 N LS0E M
DOSE K= -0.000055




01-29-69

RELATIVE SURVIVAL

10t

100

32P GEMINI XI FILTER FLIGHT

82

EXP  SU4- Uy

—e—th

1

1,25€ 03

2.50E 03

3.7SE 03

S.00E 03

6.2SE 03

7.SUE 03

DASE

B.TSE 03

1.00E O4

1,126 N 1.25€ O 1.37¢ N

K= -0.000047

1.50€ &




83

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 gg:ég'vs.
éé:é;gu 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.



84

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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¥XETNYyLyGoE4P.
Cxx%kx SPECIAL PLOTTING PRUGRAM,READS IN TITLES, OATA IN MUTANT ANALYSIS
Cx¥%% QUTPUT FURMAT,DUES LuG-LJIG PLUT
INTEGER TITLE
DATA I38L/4A s 4H /
OATA JCHAR/b64424424/
DIMENSION NUW(Z2)
OIMENSIuUN LAMB(40)
DIMENSION LOX(4)
DIMENSION Y1(20),Y2020),4Y3(20)X(20)
DIMENSTION JCHAR(3),1X(20)
DIMENSION TITLE(LS)LISTU(LB)+A(Ll000),18LLZ)
CALL IDAY(NUW)
I1SW=0
CALL PLOTS(As1000,1)
REAU(S0,1) JeIGeNsTITLE
1 FORMAT(L24i39A3,17A4,A2)
399 IF(ICOMPAREZ(IBLIN,3}.NELO) GU TO 18
M=0
99 REAO(50,14END=4) KslEeLsLIST
IF(K.NEsJ) GG TU 13
M=M+1
DECODE(445,4L) 10
5 FDORMAT(I3)
IX{M)=]O+1D00*I1E
DECUDE(L1D 424LIST) X(M)
2 FURMAT(3X,rT7.0)
DECOOE(TC ¢ 34LIST(L))XNSYL (M)
3 FURMAT (10X 3F5.049104X,EL68)
CALL POIS{XNgYL(M)yY2(M)yY3(M))
60 TO 99
4 [SW=1
13 CALL LLPLOT(-My=39XyJCHARy «10U5,Y19Y2,sY 3)
29 CALL SYMBOL(leD9lCe0pel@yTITLELL)20.0,570)
CALL SYMBUL(5e29el1el4s4HOUSEVO94)
CALL SYMBUL(CeUs@4e5selby LOHFURNARD MUTATIUNS 90.0,16)
CALL SYMBOL{G«091lUegeldsNOWs9U40,438)
N1=9Q
12={X(1)
Uu 22 [=1+M
IF(IE«NEZLLA(L)) GG TOU £3
22 N1=N1l+1
23 N2=M-N1
XLOW=X{iN1]}
XAIG=.
0 24 1I=1,4nN1
IF(X(I)eLTaXLOW) XLuw=X(1])
IFUX{LI)eGT o XHIG) XHIG=X(1)
CALL GRCURI(X(L)yYLU1) s XYY
CALL SYMBUL(XX9YYsel0OD9290s0,y—-1)
CALL GRCURI(IX(I) Y281 )9AX2YY)
CALL GRCURO(X{I)aY3(1)9XLyYL)
CALL PLUT{XX,YY,4)
CALL PLUT(ALyY L2}
24 CONTINUE
IFI{N2.EQ.0) GO TU 2o
LX=N1+1
XLOX=X{M)
XHIX=0.
DO 25 I=LXyM
IF(XCI) o LT XLOX) XLUX=A(I1}
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30

40

80
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IFCX(I) «ST o XHIX) AHIX=A(1)

CALL GRCORD{X(LI)oYL{I) 9 XXyYY)
CALL SYMBOL(AX sYYyeilbDyDgualyp—11
CALL GRCURDUEACLI»YZ2(I) 9 XAsYY)
CALL GRCURUCKELY$Y3{T1 )9 XLwY L)
CALL PLOT(AXKyYY,4)

CALL PLOATUXLeYLyZ)

CUNTINUE

CUNTINUE

CALL STAT(Nl,NL’]X,Yi 1Al| Bl,AZyDZyTyF.D,St’

YLI=AL¥®XLJA®XxE]

YH1=Al*¥XA]lo**%81

CALL GRCURI(XLTHyYLLyaAXy YY)

CALL GRUCURD(XHiouyYH19KLyYL)

CALL PLUT(AXyYY44)

CALL PLOT(XZyY L2}

IFIN2.EQ«0Q) GO Tu 27
YL2=A2%XLULA%¥%5,

YH2=AZ2*XHI A¥%3 2

CALL ORCURDIALUKsYLo 9&AXp YY)

CALL GRUUORO(XHLIXyYHZ KLy YL)

CALL PLUTI{XXyYYy4)

CALL PLUTH{XLsYLy2)

CUNTINUE

IM=1E/10GO

[I0=IE-1000%IM

IE=IM

ENCUODE(L1G»30,LAMBILL) ) ik
FORMAT('=1',13)

CALL SYMBUL(1Z2e91l0a9el059240.0,-1)
CALL SYMBUL(12e1910e9el4yl AMBUL) yUsDy4)
ENCODE(LG 933,LAMB(1)) 1D
FORMAT (=" ,13)

CALL SYMBUL(1Z2e7910eselad gy AMBIL) ¢yUUsa)
[IF(N2.EQ.Q) GU TU Zs

CALL SYMBOLI(12e98e23e1lU59590eUp—-1)
IG=1X(LX)

IM=1G/100U2

[D=16-1000%IM

IG=1IM

ENCODE(LCGy30LAMB(2)) 10

CALL SYMBOL(1l2al98eDrelaslLAMs(2)yUely4)
ENCULE(LCy33yLAMBLZ) ) U

CALL SYMBOL(l2eT798a9elayLAMB(2) 4yUe0r4)
LAMB(3)=4HT BE

LAMB(4)=4HTKWEE

LAMB(S5)=4HN SL

LAMB(6)=4HOPES

LAMB(7)=4H =
ENCUDE(20940,LAMB(8))T
FURMAT(FE.¢)

LAMB(10)=4dF

LAMB(11l)=4101S5T

LAMB(12) =44AANCE

LAMB(13) =41t =

LF=M—4

Li=M~3

CALL PTVALIT LFePLyI1)

IF(F.LE«D ) GU TU 38U

T=5QRT(F)

GO TO 81

F=O.
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I=a.

31 CUNTINUZ
CALL i’l’\/AL(T,LL.PZ,l/,‘)
ii;([l) 8.‘)1")"018")

B35 LAMB{43)=44P OT

GG TU Bo
B4 LAMo(43)=44AP =
Gu Tu 35

89 LAMo(43)=44P LT

B8O cNCUUE(LUy 3, LAaNMBI4+))PL
IFLI2) "“331)“019")

94 LAMB{4>5)=44P Gl
ou TO 96

Y94 LAMB{4b)=44P =
oU TJ Yo

G5 LAMB(45)=44P LI

96 ENCUBE(1Gy37,LadMBh0) )P

87 FURMAT(t4.3)
ENCLOC{Z20 940 LAMEC L))

21 CunTINUEL
LAMS(16) =444 =
ENCOUELLD 920 LAMB(L 7)) AL

50 FUORMAT(cio.8)
LAM3 (21} =413 =
ENCUUL (2D, 30,LAMBL22) ) ol
[IF(NZJEQeD) LU TU 3¢
LAMB(Z2H) =440 =
ENCOOE(20 4950, LAMB(2T7)) A2
LAMEBE(L1) =440 =
INCUUR (203009 LaMb(3:)) 0¢
LAMo(lo) =+ 4wl TH
ENGUOLLLU g0y LAMBU3Y)) LK

67 FURMAT (1 4)
LAMBI(53) =44 UF
LAMB(#U) =411 Ax
ENCUBELLU 7Oy aMBlGL) ) LL

TH FORMAT('DY,[3)
LAMBA(Z23)=44AW1TH
LAM3(a2) =44 LF

796 FURMAT(14)
CALL >YMpUOL(12.93sU090layiuniCUVARLANCEy ULy lU )
CALL SYMBUOL(12e92e32el49LAMBLIZ2L) 303941}
iNCJL)C‘r_’k‘,D";'LOX) i3
CALL aYMUUL({1cedy9desgeld g iAguedglal
Lx(1l)=ards5. =
CALL sYAMsJilldeslebyaldyliJAyualpal
CNCUDE (205 00LUX) St
CALL JY-‘di)dL(lZ-GyZ-».1.1*1LJK1U-O:1(§)
CALL sYduUidllcesco byl trandol =q0elink)
ENCUDE(20 99960 LUX) L L
CALL SYJ‘L;UL(14_).612.’1—'.l*yLUA]U-'J,'*‘)

32 CUNT IwU:
CALL ;)YMGJL(lZ-1905)-14,LAMO‘(LO)1@“{41(_‘\.‘)
CALL oYAB0L {126 99edyeldg il AMo(2i)gvedyl0)
CALL 5SYMBOL(12. yﬁck)pol‘f’LAMD‘db)1U-012‘u)
CALL SYHMB0L(L2anTeDrelbyLAMS (1) 90e0rdvld
CALL SYABOL (12497409 e l4rLAMBLI3) 9UeU9lo)
CALL oYMBOL(LZaybaBypelayLAMBlT) 40ecyl2)
CALL )Y?’IduL(lZ-16.01-1’1‘1LAM&3(§O)I(J-'J'ld)
CALL SYMBOL (1 ZesOeya i@y LAMBIG3) 400y E)
L;ALL JYABUL(LZ-IO.L,.l‘f' LA:%Q(L\J)'O"J"L}
CALL 5Y;’10UL(12.15.8, .14'LAM§(15)1U-3114)’
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CALL SYMBOL (1249561 el4sLAMB(39)4Us0y16)
CALL SYMBOLI{124195e¢%9ei949LAMB(45) 900981
CALL PLOT(16.09404~3)

IF(ISW.EQ.L) GU TO 18

J=K

N=L

od 21 I=1,18

TITLECL)Y=LIST(I)

68 T3 939

0 29 1=3,46

LAMB(I)=4H

GO Tu 31

PRINT 123

FURMAT('1 JOB COMPLETELY)

END
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SUBKQ\JTIHC STAT (N1 ,-JL‘,K;Y'AI,OI’AZ,D(_’ Tyt QO'SE)

PRUGRAM TuJ COMPUTE LUG-LUS RIOLRESSIINS Fur Twd Sel> UOF vAaTA
AND TEST SLOPES Anu UlsTAnLE APAKT.

NL IS NUMBzR OF UBStRVATIUNS IN FIRST vATA SET,NZ 1IN SzCUNUD.

X I> X AXI > VALUES,

INTERCEPTS 81 AND 3O
F Is F TEST OrF uISTAaNCLy
UF SLuPEy SE IS STAnDARU
DIMENSTUN A1)y Yi1)

S1=0.
52=0.
53=0.
54=J.
55=0.
$5=U.
L1=0.
12=0.
£13=0.
L%=0.
15=0,
Lo=0.
D 1 1=1,Ni

IFAX(I).EQVed GU TU

ARE

1

IF(Y(1)eEQe04) GU Tu i

X1=ALUG(X{i))
Yi=ALOG{Y (1))
SI=51+X1
52=52+Y1
S53=33+Ai¥X1
24=54+Y1¥Y]
SS=35+X1¥Y L
So=Sb+1,

CUNT Iindi
Fl=51/55
F2=52/55
F3=53~Si%ri
r4=54=52%r 2
F5=55—-52%F ¢
cl=ra-{Fo*r3)/r3

Fo=SuRT(el/{{So-2.)%F3})

3L=F5/F3
F3=F2-B1%F.
Al=cXAP(irg)

IF{NLeEdeD) GU Tu 9

M=N1+i2
L=Nl+1l.
D3 2 [=L.™

[F{X({l)eERQeua) wsu Tu
IE(Y(1)etQaCe) LU To

ALl=ALUGiX(1))
YI=ALUG(Y (i)
Ll=L1+X1
L2=12+Y1
I3=L3+X1%X1]
La=lavYLIxyY
(o=i>+X1*Y1
Lo=Lnt].

CuNIT INUC
Gl=21/1o
uwl=l2/Lo

ol
2

<

Y AKXLS VALUES sAL ANw AZ ARE ANTILUGS
sLuPeoyt IS5 T VALUL BEEWEEN SLUPES,
B 1> cJUMMUN CUVARIANCE ESTIMATE
SKRUR UF Be
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53=23-721%G1

BA=Lb=12%52

GO=I5-22%G 1
E2=64-(65%,5) /63
GO=SQRT(E2/{{L06~-2.)%0L3))
32=6G5/G3

GB=02-82%01

A2=EXP(G8)

XN=86+i0-4.,
Q=(ELl+E2) /AN

T=ABS(B1-B2)/5GRTIQ*(L./F3+1e/63))

CO=356+16
Ci=S1+21
C2=82+12
C3=53+73
Ca=S4+L4
C5=55+15

YY=A1L

YA=A2

Al=Cl/Cu0
A2=C2/C0
A3=C3-Cl=*Al
Aq=04=-C2%A2
AS5=C5-C2%Al
D1I=31%S1/7Sa+L1%21/7L0o=(L1%¥CLi/CU
D2=532%S1/S0o0+L1%L2/ 20— (LL*L2)/C0U
D3=52%S52/750tdlé%ll/io—{Le*L2)/LC
H1=A3-Dl
H2=A4-D3
H3=A5-0/¢
Hé=Aa-Ab%A>/A3
HO=H2~H3*H3/H1
Ho=H5/(56+.6-3.)
HT7=H4-Hb>
H3=H3/H1
HI=SQKT{H6/HL)
F=H7/H6

Al=YY

A2=YX

B=H3/H1
SE=5QRT{(H&6/H1)
RETURN

END
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SUBRGOUTINE PULS(XXyFRyXLyXU)
Coxxx COMPUTES PJISSUN CUNFIDENCE LIMITS FUR NON-ZLZERU FREQUENCY(FR).

WHEN
DIMENST

XX 15 OBL5CRVED NUMBER.
JNAT200)9BLLUUl s ALLZOGI»B1L100)

cuLUIVALENC: (ALLO01),8(1)),

E3
DATA A/

# O g b % R

LN R

s
+

DATA B/

# #

LR I S I

* H O3

DATA Al

FoR

EoN

(AL{1C1)8001))
GO200y DeUDly U355y UeB8L18y 1360y 14970y 2.613, 3.285,
3'3551 4,400y De323, 3-3&51 0.0861 LeDEOY 8'1021 8-1021
FeD5G8y 9593911 elTT9y11eiTT9icediTgléeBlT9i3e47655414.921

L409Z11100700110577L)LI.Ojo,lgoUDJ'19.0501&0.330122'3501

dl.}bOyéé.94:125o70u,£3.7001&5.%U0120-310120031012707301

28e9T092820TU 9300020 931e0T0931e0TU93242809344050 34,660,

3“#.%)601)’0.03 137.07\),)7.070155- 100'395 7601‘}\}.94\)1"0.‘?"01

4107509434450 99%44200944e20094542609474020947.690447.690,

48 14099042 9210890951 e290952e150903.72015469909544990,

55.513150-99J138.740156-7401§50dﬂg,bb-2401610900’0208101

D2e 3109003049, 9040950900e7009606 TOL 1007609084100 909.620

71.390771.39}y11.400114.000174.ZZC173.49U1750490175-7801

[ Tei00yl8aT30 97135980 919.980/

S0e2%y Siebly B3eivy S4ebly 45T, 34e0Ty B86.0ly 3748,
B9e23y 3%9al2y 85423y FJeS3Ty FleTlby F3e48y 944239 9423,
4o TUy 0600y FTed%y 99¢ily 99417y 99.179100432y101.71,
le.jl,104.4w,lL4.ﬂJ,lu%.Sd,LC5.9J,LO1.32,109-11'109.611

10960191101l 9iliadd9ildeBTeliltetdrilaetderliaeBayllb.nl,

1164939118329 10c0e309120e399120 3691214069128 e379123.77

125.461LZboZDyl&OoZO'140.4811Z7.751129-141130.081l32o031

1324039 032e059133014113404810135094913707939137.7949137.79,

138404991397 7914l 0109142101184 eUL3144.0C1910i44.019145.08,

14639914780 9099e5391500199150eL991500536915146349152496,

15%4e391 1566311006329 i20e321156e879158¢159159.489160.92,

162e799160e 19916267 911634359104.039405¢96916T76394169.33,
169.335916G43549109.80917L.G17/

/ 3.2359 Be323y L0309 86102, 9.398'110177'12-617'1307651
l4.9£l,lb.7b8'l7.ojj'19.UJU7ZD.535'dl.304y22.945'23.702'
254001 0Ce3i692TeT135948e900930 4017931 e€T5432.27TT1434.048,
j‘fn0651,5&)-\1_‘0,.)7.073135. 1001 39, 70{11‘*0-940"1’1-750'43.’1’50'
4402009456250 94Te02094Te0FU0s4BeTa409b0e420951e69U0152.150,
5307204544950 95042910950699U908.Tc09505.8409600.2404961.900,
0206107030990'04-934’D0.76UgOO-7OO|Dd.100'69o64317100907
1102309720600 9T4:2209750490975476097141009T8.730479.980,
50-Zb}valoblﬁydﬁ.1%0154-j?U,84-b7U1dD-010'87.480,39-2301
B5Fe 23090370991 e78U09334480994e230934.700949640601997.540,
G alT0 19991703 ulea32910leTiylU03e2319104e403104.98,3,105.90,
LOT7e322i09e1 190096019l lUeilyglliad4s112.879y114e349114.84,
ll)ob),ll&-)j,llﬁo j’)' ido-)b/

DATA BLl/ 1706309121000 9122e3T91283elT9y129¢%091264269120e48y127.78,

%* 129e14903JeH689132e039 132003915361 %91344489135.92413T7.79,
* 157679913844 991539e 7990410109140 Tuyla4eUlyl44.019145.086
* 1460639914 7e8291494039150e199120e309151e0311526969154.39,
¥ 1503291506329 20e37919841531596434916Ue529162.79,162.79,
* 153430 9103.639162¢909i0574399109e33910924339169.80,171.07,
% 172e339173aT9¢175e439170e2591T0ec391TT744891734779150. 1%,
* 131e67918340591834029183.80918541351i86446,187.89,189.83,
* 139839150420 9191e40901092e709199411919540591974094197.09,
* 197e78919940%49200e329201eT392034399204430920494309205431
* 236458920 T03u9209e¢30921 140352110079 211.099212e829214.09,
¥ 21i2¢409216e819210e¢5069219e169219¢169220629121 509224486
*® £E4e209024009092280 6819220681/
DEN=AX/FK

NUM=XX+1.




IF(NUM.GT.200) GO TO 1
XL=A(NUM) /UEN
AU=A1{NUM) /DEN

50 TO 2
XL=FR-1.90*SQRT(XX)/VEN
XU=FR+1.96*%S5URT(XX)/DEN
RETURN

END

94
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SUBROUTINE PTVAL(T ¢nOFyPy 1)

FOR A GIVEN T VALUE WITH NOUF DEGRE:S JF FREEODUM THIS SUBRUOUTINE

RETURNS A PVALUE, I=0 IF CQUAL Tu,I1=-1 IF LESS THAN,I=1 IF

GREATER THAN, IF NOF OREATER THAN 30 T INFINITY USED

EQUIVALENCCE(X(191) gAlLg1ld) 9y (A(L1y12)4B(iyl))

OIMeNSTIUN A(31411)90(31,42)

DIMENSTUN X(31413),4(13)

JATA [/ogpo81.7'.61‘5yo41.51¢2'ol’.051 eUZyeUlyes 001/

DATA A/e1539e1429613T9e134501325¢13192%0130U93%,129,6%.128,13%,127,
* el1209e3259ed899elTT302T1 36267102059 020539e62681026192%4260,2%,259
3% e25895% 25T 39%02569425351 051094453 04241¢41%944089.4049.402,.399
F9a3989e3971e3969e3929039%44%639343%,39293%.39195%0390,4%.389,.385,
¥ 72714017 5e5649e5099655910655510549945409 543965429540, 4539,.538,
* 05379105309 e93592%e033992%.53333%.53254%.53193%.5301e524%91e9816,

* o?Oby.?‘?lv.727|c715107111.1061o7031c70030697'.6951.09‘99-092'06911
* .b‘?O..b&‘i,d*.bSd, nQB?pZ*-OBOQ2*.685’3*.08413*-683,.674,1.3761
Flad0lpeI9789069411e632U9e9069e09010889)eB8839.8799e8T094873,4.8709.868,
* .Bbu,.SUS..8b3,.8c’>2,.801,.800..859.3*.&58, L¥ 85609 2%4855,2%,854
¥y o84291e9603910638091425091015091015051e13491.11991.10851.100,41.093,
* 1608391603391 407991e0761ie07491e07131e00991.00731.06691.06491.063
¥9le0Ll9la00091e05991e058751e09891605791e056514055541405551.036,3.078
*.l.d8o'l.b58,l.>33,1.476;‘1.‘9‘10.L.4l5'l-397.1.383,1.372.1.363.1.356
F9le35091e34591e341 9163379165339 1e330U91 e32891632591e32391432141.319
% 9103189163109 1e¢31591e31491e31391e3119143109L028296031492.92092.353
H92013292¢31591e94391e¢839591480U091e83391e81l11e7969178291.77191.761
*9leT5391le74691e74091e¢73491072991 6725916719l eTlV9leTlayleTllyl.708
*,l.7C‘b11.7.)3,l.701,i.o99'l.697pl.645,12.703,&.303,3.18212.776,

¥ 2a5T192e99792e30592430692620292e62¢892e20192417992e160926145452.131
¥92e12092e11092¢10192609392603652e08092e07492406992e06492.060,52.056
* 920052920989 2¢04592e04291630U093531682196.96594.541433.74793.365,
%3.14312e¢99312489692.82192e¢T704320eT1892.68192e05092.62432460292.583,
*2.507,2.552,&.559.2.5/;612.316,2.bOd,c‘.DOO,é-492,2.485,2.479,2.473,
240192402920 45T7492.326/

JATA B/03e05719692515e84114e0U494e03293070713e499934355,3.250,3,16
93 341U6936055903601292697792¢94752e92192:89892e87892.86192.845,02.8
$3192481992.80792e79792478732eTT992e77142.70392.75692.75032.576,4636
# 00293145989 12e94298461096686995099915040815¢041¢4078L74e58734.437,
¥4.318944221194¢14C14.07394.01593096593692213.068393.85093.81943.792,
341067134745 934672593.707913.6730903.6071493465993.04643,291/

1=0

J=NDF

IF(NDF.6TS30) J=31

IF(T.LTX{J,yl)) GG TU 4

IF(T.GT.X{(J,13)) 63 TUu 5

D3 1 M=1,13

IF(TLEX(J9M) IGO0 T3 2

CONTINUE

M=13

LF(T.EQeX(JyM}IGU TU 3

P=Z(M-1)=(T=X{JoM=1) )/ UX{IsM)—X(JoM=1) )%(Z(MM-L1)=L(M)}

GO TJ 99

P=Z(M)

GO TO 99

I=-1

P=£(1)

GJ TU 99

I=1

P=2(13)

RETURN

END
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/ *

‘/LINKSSYSIN vD *

INSERT HER& HEA DECK FOR EZPLOT

/%
//G0.FT52F001 OO0 UNIT=SYSCP
//GD.PLOTTAPE DD UNIT=TAPET7,VOL=SER=25,LABEL=(4NL)}DISP=0LD

//GO.FT50FQ01 DD *

INCLUDE DATA HtRE

/¥

//



FORWARD MUTATION

104

108

10-8

BIOS. GROUND (73-2)

VS BIOS. PHASE B GROUND VERICLE

o
I;";
\\\éx
I

1073 2
DOSE

A= 73 - 2
A = 0.18598254t-08
B =  0.12634354E 01

o 89 - 2

D
1"

0.48635620E-08

lws)
i

0.11175451E 01

T BETWEEN SLGOPES
= 1.09

WITH 12 OF

P = .298

F DBISTANCE
1.95

WITH1 AND 13 OF
P = .189

COVARIANCE

B = 0.11907187E 01
SE = 0.67448199E-01
OF = 13

L6



98

Order of input to 360:

360 job

Calcomp

(1)
(2)
(3)
(4)
(5)
(6)

(7)

card:

Program

S cards in order by cols. 2-3

80222 cards for experiment (isolate range cards)

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

END card (cols. 1-3)

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

/* and // cards at end of all data

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

request card:

Black ink, plain paper

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

Date Submitted

Date Returned

TO:

FROM:

SUBJECT: Mutant Analysis

For Experiment No.

Deck 02, Cards , , )

PLEASE SEND

[] Listing, One Copy : Two Copies
[] Listing plus Analysis, One Copy —___; Two Copies
[] No Listing.

DECK 02 DATA IF ENCLOSED IS

[] New

[] Corrections

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

(] Enclosed

[] Already Punched

UCN-8621
(3 4-68)
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ISOLATE RANGE DATA SHEET

Wild Type Experiment Date Compiled
6-8 9-11 73 - 80

ERREE (1T (1L EREREEERE

NUMBER OF
DESIGN | TREAT- FIRST LAST MUTANTS

NUMBER | MENT DOSE ISOLATE | ISOLATE |  0gSERVED
12-14 15-17 18 - 22 23 - 26 27 - 30 31-35 36-48

MUTATION FREQUENCY

[ J
mimm MMM M MMM MM M M MMM MM M M MM MM MM MM mM| M mM|Mm

UCN-B619
3 9-68)
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MUTANT ISOLATION AND STORAGE DATA WORKSHEET

DECK NUMBER CARD NUMBER n
16-1

6-17 27 25-29] ]30-31‘ ]32-31 134-35 36| |37 38—39L | 41-43 I l44-45
[3
Sl | PLATING ANALYSIS w| | _| | STOCK NUMBER
3 a i
> |3 .4 |8 a1 1| |e w z &

- >

AEHHEHHEHEHBHHEHEN R 53 2%
a 3 S 3 Sl |4 z @3 3
o o

Ea 13 s

= )

. i:’- &;Z =] 2
“ " 8z 2

MMMMMMMMMMMM

[ LT OO O OO OO O O O 0 0 ey E
) LT o O O 20 O O O O O O

W CLLLLLTT o o 0 0 L 0 O O O 0 [
) LT O 0 O OO0 (0 000 & O O O]
[ CLLLCITTOT OO0 O CE) oy B0 000 O O B0 O ET

O (LD O O o oo o) B O o EE] ey L
o (LTI o O O 0 0 L O O O L
[ (DT o O o 20 0 0 0 0 O L O
ol (CTTTIITIT] 0 O O 0 O L0 O O 0 CE) (18
w CITTELTTD) OO O O 00 O] L0 O O B O 1
b CTTTLITTTT) OO O OO0 O OO0 B0 O O B0 BT T
] CTTTTITITTT E00 O O 0 O 0 O O L CE)
HIIIIIHHLUDWWWWDDLULUJLU
o CLLICITTED) O O O B O E00 O 00 O CE0T LI
s [ HIIHH 0O 00 Od L s
o) LT o O 0 o o O O O O O O
o [ |HIIIIHHDLULLJLU[DDD\IIHIIIH
o] CLLLLETEE) B O O O O C 0 O E0 CEE) L
o [TTTLIITT0) O O O O 00 O O 00 00 [ T

UUUUUUUU
(((((((
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MUTANT CHARACTERIZATION: GENOTYPE AND COMPLEMENTATION TESTS

DECK NUMBER n [2-3]

CARD NUMBER [4-5]

38-39] | 4143 | [4445)

28-29

30-32 34-36

SSSSSSSSSSS

TTTTTTTTTTTTTTTTTTTT

a
Q ok
< © 2 ®F
z a

AD-3B (E HET.
TveE | || | ExeT.
J NO.

NC e

|

IARREREEN

BRNERERRERER

il

HEREREREE

RENRNREEE

INERNRREEEED

HERERNRER

]

NINRERENE

INNERERREEER

L]

SRERNRIND

HERRRNREN

INERRNRERER

il

HEERNREEN

JEpEEENEE

INENRRERENEN

L]

EINRERENE

VT [T

INEERREREERN

il

HENRNREED

(O [T

INNRRRRERERN

[1]

EERRNRNEE

LT CET [T

BISNENERRENN

il

IENREREEE

HEREEERER

IINEREREEEER

]

RINREREEE

HNRENEREE

ENRRNRARRRED

il

(1] L C

BIRRERENN

BREREERRENER

[ 1]

HIEREREEE

ANgURNREN

ENNERREREENR

L1

RENREREEN

JERENEREN

LTI

L]

ENERERERD

JNRRNNREN

INNRNERRERNN

L]

HEEREREEE

HERENEREE

INENRENRREER

L]

ERRREREEN

HNpEEEREE

INNNRRENEEEN

L]

HEERERIER

INRRNEREN

RRNRRRENEEEN

L

BN ERIEE

— = = = = S e s
=l EEEEEEEEE R ] EEEEE]E

HERENRREN

INEBNRENNREDN

L1

NERRERNEN

o L] L[]

IIRRRRERERER

il

O

GGGGGGGG
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MUTANT CHARACTERIZATION: DIKARYON TEST

A L]

l
L
s L LT
L L L
s L
] [ L1 |
o L O L

|
|
|
|

|
|
|
|
|
|

=

NREpEERE
NERNRERENRE
HRRRENER

AEEREEEN
NERRENRR
HENREERE
SEEREERN
HREREERE
NERREERE
NENpENRE

-

|

=1 s e = (=
=l =] [=] =] = =] (E] E] E]E](E]

SHHBBE8E

eeeeeeee
6666666

33333 41-43 44-45 16
SSSSSSSSSSS -

o

w & S 4

a x o x = <

s ] o+ =

e o X @ 5 =

z 9 e

CARD NUMBER [4-5]
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MUTANT CHARACTERIZATION: TRIKARYON TEST

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

3839 | 4143 | lag-as] T 1s-20 Ja1] [ 2224 25| [ 26-28 Joo] | 3032 B3] | 34-36 |37
TTTTTTTTTTTTTTTTTTTTTTTTT

TESTER | Z TESTER | Z TESTER | Z TESTER | Z TESTER | Z
NO. |2

00 OO O O O 070 T |
[ M 00 M OO0 000 (00 000 0
OO0 O 0 000 0 OO0 (010
A0 OO0 M 00 OO 00 00 O
5 (000 (O 10 OO0 Y OT0 010
B0 00 MO0 00 T 000 O
00 O0 M OO0 00 0 000 010
B D00 M0 000 0 070 000
5 0 0 0 00 00 0 000 [T
W[ OO0 0 000 0 (000 [0 (00
W [T (10 [ 010 000 000 0 T
W [ (10 (0 (00 000 (000 000 [
B 000 (00 OO0 0 000 010
WD OD M 00 000 00 000 000
W [0 7] [0 OO0 070 000 000 10
W [ 10 [ OQ 000 000 0 T
W0 OO0 M0 000 0 010 01y
WO O0 MO0 000 00 000 010
W00 O 000 OO0 O 00 (00
= [ 00 (0 00 00 (00 00 00y

UUUUUUU




105

CARD 1AYOUT
I

Title S CRrd €

Card No Card Color

Source
Edition

1] _AleuwaBerze S g TITLE ComTImuUE D
2. .

3. SUmma.rv[ neaber k3, ‘
L, Ak yoed R

9. Ad -3 ced o ks,

6. 46.

T|AD-33 IF NcT IENcRED L7,

8. ELSE Blang 48.

9. DikKaARYOW L9,

10. 50.

114 TRIKARMo W 51.

12, 52.

113;. gﬁ

1k, .

15. A 55.

16. ' 56.

17. | 57.

18. 2D 58.

19. CgoT U SE 5.

20. ' he €0. }
21. 61.

22. f 62.

23. ‘ 63.

2k. v 6. 3
25. 65.

6. TIThE Besrus 26. i
%) hewe . |
29. 69. ,?
30 70. :
31 1. ,f
32 T2. K
33 73. /
34 Th. :
35 ™.

36 T76. j
37 T7. /
ks 78. /
39 79. \ /
ko W’ 8o_ ‘

TY-111 (2-60)

(8-60)
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CARD IAYOUT
Title Moran= anmryses ODor207
Card No Card Color
Source
Edition
m 41,
> SUMM“"“ nowmber k2. -
3. k3 Ry mveote
i p 4k,
5. t)\‘.‘)tr\meu\, h"j'
2 w6 E
g' —Dt'sc'g\a tg 2
9: hgo}Exaonen,‘*
:chl) Trewhun e uf g({
1 52.
13 53.
1k, O ol
15. <G 22
16. v 2.
17 21
18 2.
19 2
20. 20 yse'
20. | 1. : >
5 A 62. NDT
23. 63.
S 6h.
22. 22'
26. . ’
27. N2 61
=L 68.
29 6.
o 70.
31. . -
32. N I .
3. .
34 '
X 35.|  Blenk 12
-k 36, o© gero 76 nTE
37 e decim | T o
3. 78.
o g 179.
1}0 'tv' MCOCeC ;.Q-
TY-111 (2-60)

Yo v&a( w motelioa g're(éueucy

/‘)1 E ;:;» r at 4,1"

S foly 3¢ - kg
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// 16847,MSGLeVEL=1 DIANA SMITH 97C4-1 Y12
//7JOBLIB DD DSNAME=SYS1.LINKLIB,VOLUME=REF=LKCBSMPL,0ISP= 0OLD,PASS)
//STEP EAEC ACGT,PARM,GO='EU=-1"
//ASSEMBLE.SYSIN DD *
SORTER START
USING *,12

STM 14912912(13)

LP 5913

LR 12,15

LA 13, AREA
ST 13,8{0+5)
ST 5yARCA+4
LA LyPARLIST

ATTACH EP=SORTyMF=(c, (1))

L 13, AREA+4
LM 14,12412(13)
BR 14
LTORG
AREA DS 18F

CNOP 0,8

* PARAMcTER LIST

PARLIST DC ) G- IVh
GC AL3(ADLST)
DC XTou0ot
ADLST e A'oulB?
oe A(SORTCD)
hle A(STCO=D)
DL A(RCDLCDI
uC A{RDCIED)

BC F1o°



SARTCD

STCDED

RCULCD

RDCDED

/*

]

DC

DC

DC

0C

oc

END

Flol

Cl

108

SORT FIELDS=(38989CHyA4949T4CHyA),?

C'SIZe=E£2000"

C'!
Cl

Cl

RECORD TYPE=F,LENGTH=80"
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HETTN, Ly PyFa
Chxix MIUTANT ANALYST S PRNGRAM
INTEGER STR1,ZSTRZ
LOGICAL%®Y TPRINT
LOGICALXY LOGTIC
FOUTVALENCE (IREC,LNGTIC)
DATA TCNX/4HS /
NATA TCNN/GHBREZZ2/
CATA TEND/4LHEND /
CATA IR /4H /
DIMENSTNON LOGIC{220)
DIMENCSTINN MIST(1%)
DIMENSTAN STRI(2),STR2(2)
DIMENSTON LIST(70)+IRECIBO)IPRINT{(320) N {2)
DIMENSTAM A(L000)
CALL PLOTS(A,3000,25)
I1SwW=0
CALL TDAY(NDW),
2% REWIND 7%
REWIND 10
REWIND 6
REWIND 55
¥ READ(50,2,ENN=Z0)LTST
7 FORMAT(20A4)
JF(TCOMPART (LTIST (1), TEMN,3), . E0,0) 50 TO 3
TF(ICNAMPART (I1ST{2),1fNN,4) NF,0) BN TO 30
PECONEL30440,LIST{L)) TZ,TN,IT4DS,1S4,IS25yTN,FRED
40 FPRMATLBY,31235F5.0,714,F5,0,F12,.8)
WRITE(ES)TFINyTT,NS,T8% ,TC5,TN,FREN
GO TN
30 CONTINHFE
TE(ICTMPARE{LISTLI ), 100,31 ) JNFL0)6N TO 33
DECONT{80, T2, ISTLLY) 1 ,TANZ,TANZR,INTIK,TITRT,MTIST, IST
37 FNAMAT (A, 12,12 ,A3,11,13,7.5A4,T6,172)
LIND=IST+: DOCXTTRI+ENNOANOXTINTK+LO000000*TAD3
TE{TCOMPARE {TAN3R, TREL L, 3)MFEL,O) 61 TH 32
1€=0
L IND=LTND/EC00
Gh TN =4

22 Je=y
34 WRITF{16) T,LIND,MICT,TS
GR TN ¥

W
4

COMT IME
ERITE(L0,2) LIST
cC TN 9
T END FTLE 20
IF(TCW.NELD) RO TH 373
END FILE 16
337 CONTINUE
END FTLF 15
PRINT ® ;745
2745 FNRMAT(',Y)
PEWTIND 10
CALL SCRTER
REWIND 10
PEINT 28,3
LINE=( .
T8 FLREMAT{IRY ,TRC,YNUPLICATE CARDSYTON ,"DATEY 414, 7A4)
4 READ(I0,5) NCD,STRY,LLTST
5 FORMAT(4X, 12,738,744, 71,:0A4)
099 DN 6 T1=1,90

e
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6 IRECH{YI)=IRL
100 TF(NCD.EN.3) 60 TO 8
IF{NCD.EN.4) RC TO 10
IF{NCD.ER.5) 60 TO 12
IF(NCD,.EQ.6) GO TO 122
99 PRINT T7,LIST
7 FORMAT(*0',20A4)
LINFE=LINE+Y
TF{LINE.LT.3CY GO TO 14
LINE=0
PRINT 88,NOW
GO T0 14
8 TFIICOMPARE(TRECH2),LTSTI3),7).EQ.0) GND YO 99
IF(ICEMPARFE(IRFC( 2),IRL,Y).NE.O) GO TO 15
cn 9 1=%1,20
9 IREC(T)=LIST{{)
CC TO 14
10 IF(ICOMDARE{IREC(22)4,IRL,1).NELO) GO TO 99
pCc 11 1=1,20
11 IREC{I+20)=LIST(I)
GN TOh 14
12 TE(ICCMPARE({IREC(42),IRL,1).NE.O) GO TO 99
no 12 1=1,20
13 IREC{I+40)=LI8T(T1)
GC TO 14
122 TF{TCCMPARF(IREC(6A2)5IRL,1)NE.O) GO TC 99
pr‘ 12? Iz‘_ OZC
223 IREC(T+60)=LIST(I)
14 REAN(I 0454 END2L6) NCD4STRP2,LIST
TF{ICAMPARE(STRY,STR2,8).NF.0) GO TO 15
f0 TO 3100
15 CONTINUE
MROX =80
JF(TCOMPARE(LNGIC{45) 4IRL,1).NE.O) GO TO 1500
1300 IF{ICNMPARE(LNGIC(45+NROX) 4IRL,1).NE.O} GO TO 1400
NROX=NROX+ 80
IFINROY.LT.220) GN TNO 1300
GC 70O 1500
1400 DO 1401 IR0OX=3E,445
1401 LOATC(IROY)=LORTC(IRNOX4NROX)
1500 WRYITE(11)TREC
STRI{1)=STRZ2(1)
STRI(2)=STRz(2)
GO TO 999
16 CCNTINUE
NROX=80
IF{TCOMPARE(LNGIC(45)4IRL,1).NEL.O) G0N TO 1600
1700 TFLICOMPARE(LOGIC(45+NROX) ,IBL,1).NELO) GO TO 1800
NMBOY=NBNY+80
IFINROX,LT.3220) G0 TO 1700
G0 TO 1600
1800 D0 1801 I1BOX=38,45
1801 LCGICUIROX)=LNGIC(IIROX+NBOX])
3600 WRITE(11)IREC
FND FILE 11
REWIND 11
2000 PRINT 124,NOW
i24 FOQMAT({IHL1,T30, 'LISTING NF ALL MUTANTS?,T90,'DATE '244)
PRINT 17
17 FORMAT( 00! 4 T2 'EXPO,IX,"ISOLATE? ,I1X,*STOCK NO M C* 43X,
* IDLATINGY 950y 'L " 92Xy "IN, 22X, " TEST Y 31X, *COMPLEMENTATION® 42X,
x VAN 2K,V AD=2RV\ I Xy "DIL " y1X,"HET® 42X, *DIK®



¥ GHbXyVTRIWARYAN TESTSH)
LINE=0
G99G READ(LL,FND=36G) TPRINT
PRINT 18, {TPRINT(J) 3 =0,15),TPRINT(28),TPRINT(29),
¥F{TPPINTINY ¢yN=4T 445),IPRINT(16),IPRINT(iT),
H{TPRINT(L) yL=2T7427)y (IPRINT (M) ,M=36,116),
* TPRINT(ITE) y(IPRINT(JX),JIK=258,277)
I8 FORMAT( TN 43AY 92X 94A7 3 ZX 92 A1 91X 93AT 31X 32A ,1Y,2A0 31X AL, 2% ,2A%, 10,
*ZAY,
H O OTK g 2B i g i 928 3?2W g8 33X AT 33X 92A1,4X 1001 ,6X42A1 43X 4 A1,1XsA%,
FoOINAL 92981 92X g2 AL 93N gAY y6X 33 AT 9t Y a AL IX3AL Y Y LALLIX,2A%,Y Y,
AL ¥N G401 41 Xe4AY)
LINE=L INE+Y
IF(LINELLT.?2S) G0 TO 9999
GO TO 2000
19 CONTINUE
CALL LTISTL (NOW)
CALL LISTZ(NOW)
CALL 1 IST5(NCK)
CALL LTISTH{NCW)
CALL LIST7(NOK)
CALL LIST3(NCW)
CALL LTIST4{(NCW)
CALL CCNSTS{MOM)
CALL LIST8(MIMyaNOW)
CALL TALLY(MCM,NNW)
CALL SUMMRY (NOW)
1SW=}
Gn TN 721
20 PRINT 1515
1515 FORMAT[ 'L (JOR CNOMPLETEN?)
CALL EXIT
END .

T1T



SUBRQUTINE LISTY (NOW)
CxxxkxTHIS PROGRAM LTISTS MUTANTEC NOT IN STNCK==t0*' IN CNL.37 OF CARD
LOGICAL*Y TPRINY
DIMENSTION NOWE2) 2IPRINT(320)
CATA 17ZERO/4HQ /
REWIND 11
2000 LINE=O
PRINT B88,NOW
88 FORMAT{1HI T30,*MUTANTS NOT IN STOCK?! ,T90,*DATE!,2A4)
PRINT 17
17 FNRMAT{YCY , T24'EXPV,1Xs*TSOLATE? y1X,?STOCK NO M CvY ,3X,
* YPLATINGY oS5Xe "L 42X, VINY 42X, * TESTT 41X, *CNMPLEMENTATIONY ,2X,
¥ VAD=3V 2N 4 VAD=3RYGI Xy "NIL Y 1 Xs*HET? 42X, *'DIK?
%* 46Xy 'TRIKARYCN TESTS')
9999 REAMD(YX1,END=19) TIPRINT
IF(ICCMPARE{ TPRINT(27),TZERD,1).NE.O0) GO TO 9999
PRINT 18,{IPRINT(J)yJ=9415),IPRINT(38),TIPRINT{39},
H{IPRINT(N) yN=41,45),IPRINT(16),IPRINT(17),
®(TPRINT(L) yL=2T437)y( IPRINT(M),M=96,116),
¥ IPRINT(176),(IPRINT(.JK),JK=258,277)
18 FORMAT( 10 33 A1 92X 94A1 92X 9280 31X 9 2A 41X 32A1 ,1X42A1,1X4AY,2X,221,1X,
*ZAl,
¥ 1Y g2AT9IX 9280 92X g ALy AN G AY 32X 2A1,4%,10A),6X,2A1,3%,A1,1¥%,A1,
X OIX g AL 92 Xe ALl 92X 0381 43X AT y6Xy3A1," TL,AL,1X,3AY," PHAL,1X,2A0,' 7,
* AL 1M ,4A) ,1X4A1)
LINE=L INE+ L
IF(LTNE.LT,2G) GN TN g9Q9
GNP TN 2000
19 RETURN
END

(S

¢11



d%ekk

2000

38R

7

©2q9

59

8

113

SYRRNUITING | TET2(NOW)
*THYS DRAGPAM LICST INCOMDLETE CARD 3'S

| NRTCAL*®YL TPRENT

TTMENSTCN NPW{2),TPRINT(220)

CATA TRL/4H /

REWIND 1

LINE=D

PRINT 88,NNW

FARMAT(iH1 4, T30, '"TMCOMPLETE (CARD THRFES!,T9Q0,'NATE ',2A4)

PRINT 17

FORMAT(1CY T2, 0CXP T 1 X, 'ISNLATEY ,1X,!STNCK NN M C! 93Xy
K IPLATING® GSXFPL 2Ry VINT 42X " TESTY 31X, " COMPLEMENTATIONY ,2X,
BOVANSZY O GV ANS2RY I Xy IDTL TG IX G PHET? 42X, *DIK?
26Xy ' TRIKARYON TESTS )

READ(;),ENMN=19) TPRINT

TF(YCOMPARE(TPRTINT(5),T1% ,1).F0.0) ~0 TN 9999

TF{ICPMDARF(TPRINT(9 ) ,TRL,1)}.F0QL,0) 6N TO 99

TF{TICOMPARE (TPRINT(10) ,IRL,1).EN.0) GC TOD 99

TE(YCIMOARE(TPRINT(I1) 4ICL,1).50.0) #C TO 99

JF(TOrMDARC (TPRINT(12),1%L,1).F0.0) (T TN 99

JTE(TCrMDARC( TPRINT(12) ,IPL,1).ENR.0) G TN 99

TF(TCOMPARE( TPRTINT(14) ,TRL,1).FN,0) G TO 99

TE(ICOMPARE (IPRINT(15) 4TPL,)).F0.0) (N TO 99

IF{TCOMPARE(TPRINT(36) 4,TRL,1).EN.0) GC TN 99

JEF(TCOMPARE (TPRYNT(27) 4,TRL,1).NELO) D TO 9999

CONTINUE

PRINT (R, (TPRINT{J)yJ=9,%5),IPRINT{2R),TPRINT(329),
ELTPRINT(N) ¢yN=4],45) y IPRINT(16),TPRINT(1T),
H*(TPRIMT(L) ,L=27,3T7)4{TPRINT(M),M=96,116),
* IDRINT(ITE),,(IPRINT{IK),JK=258,277)

FORMAT (PO gAY 32X 34 R g2X 3281 31X 3AL 34X 97A1 91Xy 2A 91X 481,y ZX52A%4 1Y,
*ZB8Y,
EORX e PAL AN 328 32X g Al g AN G AL 93N 2AL 44N 10AT 46X, 241 ,3%,A),1X,yAL,
OV G AL X AT g 2K 30T 43N AT ,6X,3A .Y YV ,AL,1X,3A1," ',AL,1X,3A1," ',
* AT LEIY 4401 ,1X7441)

LINE=L TNE+ Y

TF(LINF.LT,.29) G0 TO 69Q9

CC T 72000

RETIHIRN

£ND




SUPRNUITINE LISTR(NCKW)
CHRAXXXTHTS PRMOGRAM L TSTS MUTAMTS IN STNCK AT MISSING CARD 4,5,0R 6
LOCATCAL=®Y TPRINT
CIMENSTCN NOW{Z) s TPRINT(320)
DATA [RL /4H /
DATA T7ERN/4HC /
REWTING 113
2000 LINE=Q
PRINT 2B ,NOW
B8 FARMATIHI JTRELIMISSTNG 2,4,5,NR 4 CARDY,TQO,TNATE 1 ,2A4)
PRINT 17
VT FORMAT(ICY T2 YEXPI, TN, ITSOLATE? ,3Y,STACK NI M 1,3y,
HOADLATINGY gSX g "L g r g VINY y2X P TEST Yy LY, "COMDLEMENTATIONT, 2¥,
BOMAD=2H ORGP AN3R 3 Y IDTL P, I X, THETY ,2X,1DIK?
% L 6Y, VTRIKARYEN TESTSY)
G999 REAN(I:1, MD=3G) TDRINT
TELTCOMOARE(TPRINT(5),TRL,3).EN.N0)GN TN 99
IF(TCOMPARE (IPRINT(27) ,T7FR0O,1),.R0.0) GO TH 9999
TE(TCOMPAPE (IPRINT(85) ,IRL,1).EN.0) GO TN 99
TE(TICOMPARE {TPRINT(165),TRL,1).FQ.0) GO TN 99
T5(ICOMPARE (IPRINT(176),17FRN,1) NELD) 6N TO 9599
TE(TCOMPARE(TIPRINT(245),IRL,1).NEL.O) GC TO 9999
99 CCONTINUE
PRINT 18, (TPRPINT(J),4J=9,i5),TPRINT(38),IPRINT(39),
HLTORIMTIN) yN=41,45) , TPRPINT(16),IPRINT(17),
*LIPRINT(L) gL =27927) y (TPRINT{M) ,M=96,116),
X TOAINTLITE) y(IPRINT(.IKY}, IK=258,277)
L8 FOPMATLTOY 92301 92Y 94 A 9 X9?A 93X 2AL 31X 2A X, 285, 3%,A,2X,245,1¥,

*gAT,

¥ OVX g ZAL 91X g2 AY 2 ¥y A 93N AT 33X 3200 ,4X 41043 46X 9280 42X, A1,1%,A2,

TONH gAY P AL G TN gAY Gy AT W 6N g 3AT LY P AT L IX LAY, P AT LI L3N, Y,
B OAT T L 4T ZING40T)

LINE=L INE+ ]
TF(LINE LT.?G) A0 T 9949
TN 3000
19 RETIHRN
EAD

711
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SURRNUTINE [ IXT4{NOW)

CxkpxiTHTIS PPOARAM LIST COMPLETELY TFSTED MUTANTS

NATA TRL /44 /

TATA J7ERO/4HC /

LCATCAL®T TPRINT

DIMENQTICN NCWE2) ,TPRINT(220)
REWIANDR 772

REWIND §3

2000 LINE=O

PRINT 88,NCW
88 FNRMAT(1YH: ,T20,'COMPLETELY TESTED DATA',T90,'DATA ',2A4)
PRINT 17
FT FORMAT(YOY G T2 "FYPY L IY GV ISOLATEY,IX,'STOCK NN M OV 43X,
 OIDLATING? gSY 3 T V92X g "INV 2X ' TEST! , 1 X, YCOMPLEMENTATTIONT ,2¥,
B OVAD=RY OV T ARS3I R I Y, NTL Y ,1X, "HETY (2X,'DIK?
% L6749y VTRIKARYDON TESTSY)

9999 REAN(]Y,ENN=1G) TPRINT
TE(TCIMPARE(TPRINT(5),IRL,1).EN.0) GO TO 9999
TRF(ICCMPARE{TIPRINT(09) yIRL41}.EN.0) GC TO 9999
JR{IrCMDARE(TPRINT(IO0) oTRL,1).FO.0) GC TO 9999
TE(TCOMPARE(TPRINT(IY),IRL,1).FD,D) ~C TO 9999
TF(ICOMPARE{ TPRINT(I?) 4IRL,1).FN.0) GO TO 9999
TF{TCNMPARE (TPRINT{I3) ,TRL,1).FO.0) GN TO 9399
TE(ICOMOARE(TPRINT(4) ,I8BL,1).E2.0) 50 TN 9999
TE{ICCMPARE (TPRINT{IS) ,IRL,2).EN.0) GO TO 9999
TF(ICNMPARE [ TPRINT{26) ,IRL,41}.ENN) (O TD 9999
TE(TCOMPARE (IPRINT{:7) ,TRL,1).EQ,0) RO TD 9999
TF{TCCMPLARC{TORINT(TT7),17FPN,1).EN.0) &N TO 9999
TF(ICOMPARE(TPRINT{85),IPL,1).E0.0) ~O TO 9999
ne o3 J=gﬁv!.];.

JTF{ICTMOAPFE(TRL,TPRTMT(3),1).50.0) A0 T2 9999
1 CONTINUE
TFLICIMPARE (TPRTNT()65),IRL,1).EQ.0) GO TN 9998
TFUICPMPARE({IPRINT(YTH) TR, 1).FQ.0) G0 TO 9999
TE{TCCMDARE(IPRINT(IT6),17FRN,1).NE.O) G TO 98
TE(ICNMOARE{IPRINT(?45),TR1L,1).ENQ.0) GO TN 9999
rr1l J=258,269
IF(TCIrMDARE(TPRINT(JY,IRL,1).EQ.0) GN TN 9939
19 CNMTINUE
39 CCNTINUF
PRINT 18, (TPPINT(.]),J=9,15),1PRINT(28),1PRINT(39),
H{IPRIMT(N) 4N=41,45),TORINT{16)},IPRINT(17),
ALTIOOINTLL) 4U=2T427),({ IPRINT (M) ,M=95,]116),
# TORIMT(IT76),{IPRINT(IK),JK=258,2T77)
18 FORMATLI0Y g28] 32X 34A1 42K 4201, 1X3AY, 1Y ,2AL,1X,2A1,1X,A1,2X42AY,1X,
AT,
X VY G TAT G 9P AL 92X g AT s WX G AL 93X 9 2A1 44X s 10AL,6X,2A02,2X, 81,1, A2,
% OTHg AT 92Ny AT GAN AT 43N LAY LB W3 A T HAL,1X,3AL,! ToAla1X,2A,* Y,
* AL 9iNe4aAl 4L ¥,4A0)
WRPYTE(13)YTPRINT
LTINS =L TNF+
TE(LINELT,ZQ) G0N TP €999
re TN 2000
19 END FTLFE 172
FCTHIRN
END




CSLRROMTINE LTSTSNMW)
Cx&xEXXTHICS PRONMRAM LTISTS TNCOMPLETF CARD FOURS
NATA IR /4H /
LORTICAL*Y IPRINT
DIMENSTON MOW{2),IPRINT(220)
REWIND .
2000 LINE=0
peTMT R8, NOW
88 FORMAT (I HL yT20,"INCCMPLETE CARN FNIIRSIY , TGO, 'DATE 1 ,3A4)
PRINT 1.7
IT FOOMAT{ QP g TEPEXPYL,UY L VISDLATEY L1 X,0STACK NO M (0 22X,
X OVDLATINGY (O¥ g VL 82Xy "IN G 2Ry "TESTVLIX, Y COMPLEMENTATINND , 22X,
¥ O TAN=Z 0 N G P AN=TRY GIX, MNTL Y I, HET? ,2%,'DIK?
* JHXy"TRTIKARYCN TESTSY)
9999 READ(YI,FNPN=3G) IPRINT
TE{ICOMPARE(TPRINT(E5) ,IP ,1).EN.0) (N TN 9999
nr i J=9f_1, 1}.?
IF(TCOMPARE(TRL,IPRINT(I) ,1).E0.0) GO TO 2
CCNTIMIE
GC TN §399
2 CONMTINUE *

PRINT 1Bs(IPRINT(J)9J=9,15),IPRINT(28),IPRINT(39),
HLTPRIMTIM) gN=4T y45),IPRIMT(16),TPRINT(17),
FOIPRIMT(L) oL =27+37)4(IPRINT(M) M=96,116),

* IPRIMT(VTO6),(TIPRINT( IK),JK=258,277)

18 FORMAT{ V(Y 43A) 42X ,4AY,2XyZ2A1,1X,3A1,1X,2A3,1%,2A0,1X,AY,2%,2A1,1X,
%241,
* OIXG2AT 3 AX 9205 32X AT 93X AL 93X 92A1 04X 3 10AL 26X 2A) 423X, A1,1X,41,
X IXeBloeXo Al 92X 92A0 43Y 3 AL 46X 93AY 0" "y Al 41X ,33A1 4% ',AY1,1X2A," 7,
% Aly1Xs4A1,1X44A1)

LINE=LINE+]

IF(LINF LT .29 GO TO 9939

GC TO 2000

19 RFTURN

END

fren

91T



SURROUTINE LISTH(NDOW)
CxxaxxTHTS PROSBRAM L ISTS INCOMPLETE CARND FIVES
CATA TRL/4H /
LOGICAL*)Y IPRINT
CTMENSTION NCWE2) 4 IPRINT(320)
REWIND 11
2000 LINE=0
PRINT 88, NOW
88 FNRMAT{IHL ,T30,'INCOMPLETE CARD FIVEST,T90,'DATE ',24A4)
PRINT {7
17 FORMAT{ Y0 yT2,'EXP,IX,YISOLAYE?Y ,IX,?STACK NC M C'  ,3X,
¥ PDLATINGY 35Xy TL P 2%y VINV 22Xy " TESTY L1 X, *COMPLEMENTATION? ,2X,
¥ OVADCSY G 2Ky YAD=3 R T X, YOI 1 X "HETY 42X, *DIK?
* JOHXyVTRIKARYLN TESTSY)
9999 REAN{YY,ENN=19) IPRTNT
IF{TCOMPARE [IPRINT(165),1RL,1).EQ.0) GC TO 9993
TE{ICTMPARE(IPRINT(1I76),IRL,1).EN.0) GN T 2
CC TC ©999
2 CONTINUE
PRINT 18,(IPRINT(J)¢J=9,15),IPRPINT{38),IPRINT{29),
X{IPRINT{N) 4N=43,45),IPRINT(Y6),TPRINT(17),
FLIPRINTLL) yL=27427),{TPRINT (M) ,M=36,116),
% IDRIMT(1T6)y¢IPPINT(.IK)4JK=258,27T)
IR FORMAT (100 334 ¢2X 34AT 92X 4281 93X y2A0,1Xs2A1 01X 928 41X ALyZ2Xy2AY,1X%,
*z41,
HOAN G7AY 3 K0 2AY 32X g AT 32X AT 3N 3 2A0 94X 9 10A1,6X,2A1 43X, A2 ,1%,AY,
XOIMGAT 32K 9 AL 92X 9322 43X AT 36X e3A) ,0 T LATLEY,3A1,0 "LAY,1X,2A%, ',
LINE=LINE+]
TEILINFLT.ZG) GN TD $699
cC TO 2000
19 RETUPRN
EAD

LTT
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SHRRONTIME [ TST7(NCW)
#THTQ DPNARAM L TISTR IMNCRMPLETE CARD STYXES

RATA N3/GHD /
DATA NDG,NT,N2GNR/GHO  ,4H) 24H3 y4HB  /
PATA TR{ /4H /

LOGTCAL%Y TPRINT
DIMEMISTON MOW(D2) ,IPRINT(220)
PEWINN 77
LIME=C
PRTNMT 23, NOW
FARMAT (145 3 T30, " TNCOMDLEYE CARD STXFRY ,TQQ,'DATE ' ,2A4)
PRINT 17
FORMATL IO Ty 0EYP 2 Y I TCOLATEY (1Y, 1STACK NN M (8 y Xy
K OADLATINGY JBY 4L 0, 2%, PTNT 2% VTEQTY 13X, 1 CAMPLEMENT ATONT ,2X,
BOVAD=RE VAP R I g IDTLU G LN G THETY (I2XY , ' DIK?
R gAY GV TRIKAPVYVIN TEQTCY)
F‘!_;"'T(?\V,‘-M(‘,:'VQ) TOOINT
TELIONMDART (IR, TPRINT{T45),1) FO,0) "N TO 9399
P =758 ,7€6G
TF{ICOMDARE{TPL, TP TNMTY{ J1sl)E0.0) G0 YO 2
CrANT TNMHIC
TELICOMPART{TPRINT(259),N?,1),NF,0) G TN
JTE(TCNMDPARC{TIDRTINT(750) ,M0,Y ) NE,Q) RN TN
TE(ICTVOARE {TPRINMT(TH6C) yNRL,Y ) NF.D) R~C TN
TE(TOOMDARE (TDRTNT(P42) N0y Y ) NELDY A0 TN
TELTCOMDARE (IPRINT(263) ,N?,1 ) NEL0) GO T0
IF(I(‘FMDAQ’:(TDQYMT(;’bl&)"\’?,,‘{)_P\:‘ﬁ.o) TN
TELTOOMDARE (TPRINT(Z66)4N0,L 1 ,NF D) /M TN
TE(TCOMDARE(TDPINT( AT ) 4N, ) NFE D) AP TN
TR{TCOMDARE (TORTNMT{ 68} ,N8,;).NE,0) A0 TN
rr TN G99
COMTINUE
DOTNMT ZA,(TPRPTNT(1),J=9,+%),IDRINT(28),T1PRINT(29),
HLIPRTINT(N) gM=47 445) , IOBINT(16),FP2INT(17),
HATIDCTINT(1) yL =7, 27) 5 (TPRINT(M) ,M=96,116),
FOTPOINT(ITE) JLIPPTINT(JK),, J¥=25¢F,777)
FORPMATINQN gTAR 37 Y g4A gbY 40 AT g3¥Y DAY 42 Y
TR g ¥ g PR g TH g N g ENGAY G Y 328 447,
TN AT g Ay AL G EY G TR g TN G AL 6Ny 3AT Y VAL,
AT TV G4AL LYY 4AY)
LINE = TNE+"
TE(LTNME 1
foTA TAN
CLTHIRMN
N

IRV IRVIES IR SRR RN,

2y O 9T AL 3T Ky A S i Xy AT,
XgR3Bi 9" VAT 0V 4380,

T.7G) AC TN 069
N

Ta2Ng AL 7Y, 20, 1Y,2401,

1 4
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SUREMIITINE CINSTIS(T)

THTC OROARAM (HEAKS CANSTSTRNCY NF COMPLETELY TESTED
COVMDLETEN MIITANTC ARPFE ON HNIT "l"i

PIMENSTAN T(8)4F0(70),1PPINT(80)

TNTEAFR ADR, AN2AM, (OMPS | (NMDD \DTK y T1, T2y T3, TRI

REWTIAM 17

REWTND L4

pRoTog=T,5

1(J)=0

REAN(12,MN=5G) TPRIMT

PECNNELIT A0, RO, IORTNT(L)) 10, AN3,A IR NTK,TE, 72,732
FRRMATIQTY 43 CligTZ T2 962Y, 17 y84Y TH 3 g T0y3%,11)

NC 4 J=1,°0

TELIC(Y) . =0.CY AN 7O 3

IC(J) =}

CONT INMIE

COMDL=TC(S5) 4 CXTC(4)+3 00K IC(3) 42000510 (2)+10000%IC (1)

MUT ANTS

COMPR=TC(LOY+TCRTIC(Q)+300FTIC(8)+1000*IC(7)+10000*%1C{6)

TRY=T 4, 0%TZ43 00%TY

CxkExk ]S CONMDLEMFATATION TECT JTHCNNSTSTENT WITH AD3 TYPE

TREADZ LN, 0) GO TC 4
TRE(OOMPZ ,EN,CXLYI0) G0 T 9§
TE(IC{I0Y NELY) A TN GOF
TF{TC(6)NFLE) GO T Q.
GCC T g

IF(ATZNL3) €O T0 5
TR{COMPZ FR,I0L10) GN TR 9
TE{IC(I0)NELT) GO TR ag;
IF(IC(T7)NRLL) GO TN GO}
cn TN g9

IF(ADZ N, Z2) "0 TN 6
TE{CCOMBL,ECL.CCii0) D TN 9
~r0oTn cal

TE(AT? NF,2) GO0 70 7
TF(COMPRER,,L2T2) G TN 9
IF(CoMp2,C0,33%10) &0 TO 9
CC TM ¢9}

TE(ADTI NE,4) 60 TD 8
TE{COVMPLFC,060%0) GO T S
Cr T0 G99,

IF(AD2 NR,5) "0 T 9
IF(CEMP2,EN.3C010) GO TN O
TE{IC(10).NEL1) GO TN 69}
TF(ADZPR.NELRICC) GO TO 695
IF(TPTI.NE,.444) (N TC 965
IF(DIK.ANELO) GO TN 994

co 1M 32

Cxxkx&[S AD=22 INCONSISTEMT WITH AN-2 TYPE

9

i0

11

12

IF(ADZ,NE, Q) 60O TN 30
JE(ANZRNE,C) 6T TC 997
cC 10 1S

IF(AN3 NF.z) GO TN 31
IF(AN3R.NELL) RO TN 997
TN 35

IF(AN2RNF,3) RO TO 32
IF(ADIR,NE,L,Q) RN TN 937
Gn TN Y5

TF(AN2,NEL4) O TP 13
IF(ADTRNEL,L) <0 TN 997
GO TOo 15
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13 IF(AN2,NE.5) GC 7O 14
IF{AD2R ,NE,1) (O TO 992
GO T 15
i4 IF(AD2NE,6) BN TO 15
IF(AN3RNE,O0) 50 TD 992
Ckxx#x*NCES AN3R TYPE AGREE WITH COMPLEMENTATION TESTS
15 [F(COMPL.NFE,(Q) <O TO 16
IF(ANZRNF Y1) AN TO 993

GN TO 2i

16 TF{CCMPYNE.1ILL) GD TO 17
/C TC 19

17 TF(CrMDI NELI1) GO TN 18
GC 70 %9

18 TF(CPMPILNF,L,1I) GO TO 2C

9 IF{AD2R ,NEL,EICG) AN TN 963
¢C Tn 21

20 TF(AD3RNE,CCC)Y G0 TO 217
TF(COMPE NF,11311) GN TO 993
e TO 21

712 IF(APIR NEYXCC) RO TO 993

Caxxx POFS NIKARYIN ARREE WITH AD3 TYPE

21 TF(AD2,EN,2) EC TN 722
IF(AD2,EN.4) GO TO 22
TF{AD2.,FN.5) @GN TN 22
GO TN 23

272 IF{(NDIK,NE,CY GO TN 994

CHkkEXNOES TRIKAPYON TEST AGREE WITH AN=2 AND/OR AD-3R TYPE

273 IF(TRI.EQ.0) €N T0O 24
IF{TRI.FQ.Z0) GN TO 25
IF(TRI.=N.2) 60 TD 26
IE(TRIEN.22) GN TO 26
IF{TRI.EQ.22Z) GO TQ 26
IF(TRI.FO,04C) GN TO 28
TF{(TRI.EC.D42) »O TN 209
IF{(TRT.EN.242) GO T0O 29
TF{TRFI.EQ. 4) G0 T 313
IF(TRTILED. 24) GO TOh 3%
TF(TRI.EQ,224) GO TO 31
IF(TRI.NE.444) GO TG 995
IF{(AD3,NE.3) B T 995
LF{AD3R,EQ.C) 6N TOQ 32
G0 TN 665

24 TF(DIK.NE.C) &0 TN 32

25 IF{ADR3R.NEL1) GO TO 995
IF(ADN2.5E0,2) RO TO 32
IF(AD3NE,4) GMN TO 995
GO TO 22

26 TF{AR2R_ FO,L GO 10 27
IF{AD3R,EN,1CIGN TO 27
IF(AD3SR NELYICEG)GOD TN 995

27T IF{AD3.EN.2) EBC TN 32
IF(AC3 NE.4) GN TC 995
CC T 32

28 TF{AD2R NE.1) GO TO 995
IF(ANZ,E0,1) GN TO 32
IF(AB3.NFE.5) GO TO 995
GC TO 3¢

29 IFEAN3R.FN,1) 6N TO 30
TF{AD38,FQR.18)G0O TO 30
IF{AR3B,FO,YCCIGN TO 30
GC TO 995

20 IF(ADR3.E0Q.Y) BO TO 32
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IF{AD3NE.B) BC TN 995
Gn 1A 32

IF(AD3R.NELQ) G TO 985
TF{AN3L,EQ.0) 60 TN 32
TF{AD3.NEL€) B2 TC 995
GC TO 2

I{Y)=1(1)+1

TPRINT{8D) =4H i

GC TQ €59
HM2)=1(2)+%
LPRINT(80) =4H
G0 TN G483
1{3)=1(3)+1
IPRINT(80) =4H 3
cQ 70 999
1{4)=1(4)+}
IPRINT(80) =4H 4
GO TO G99
I{5)=T{5}+%
TPRINT(80)=4H 5
WRITE(Y4) IPRENT
GC TO 2

END FILE 14
RETURN

END
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SUBRNMUITTING LISTB8(T,NCW)
LOGTCAL*] TPRINT
DIMENSTNAN T(5) NOW(Z2),TPRINT(320)
nn 100 J=1,%
IF(T(J).EQ.0) 6O TO 10C
REWIND 3 4
44 | INF=Q
GO TN (14,2,2,8,5) J
T OPPINT 6,NOW
6 FORMAT({IHY ,T3C,'COVMPLEMENTATION TEST INCNNSISTENT WTITH AD-3 TYPE?,
¥ TGN, *NATE ¥V ,2A4)
GC Tr 1%
72 PRINT T7,NOW
T FCORMAT(IH]L 4T20,'£N=2R TYPE TNCONSISTENT WITH AD-3 TYPE?,
* TQQ,'DATE ',z2A4)
N TN 1%
2 PRINT 8,NNY
8 FORMAT(IHL  TA0,'COMPLENMENTATINN TEST TNCONSTSTENT WITH AN-=3R TVYPE?
kg TNy 'NATE 1 ,2A4)
cC TR 1%
4 DRINT G,NNW
9 FREMAT(iHL ,T20,'NIKARVCN TEST TNCONSTSTENT WITH AD=3 TYPES,
* TAO,'DATE ' ,2A4)
D TR 31
5 PRINT JO,NNW
10 FPRMAT(iHY ,T20,'TRIKARYNN TEST INCONSISTENT WITH AD=3 ANR/OR AD-3R
* TYDEI’
* TGO, *DATE 1,244)
I PRINT 17
TT OFORMAT(VC! fT25 PEXPY I NLTISNLATE LIX,'STOCK NN M (8 v 3X,
*OVDLATIMGY g8 g VLV 2Y,y VINY G 2X ' TESTY,1IX,YCOMPLEMENTATIONY ,2X,
OUAN=2T N GV AD=ARY IX g IDTL Yy I N, YHETT DX, IDTIK?
# G EYGVTRIKARYCN TESTSY)
A3 PFAD(14,END=3CQ) IPPINT
TECODE(4, 231 4TPRINT(220)) K
3313 FPRMAT(IV)
TE{K,NF.J) GC TN 22
PRINT 1B,{IPRINT(K) K=9,15),IPRINT(38),IPRINT(39),
H{LIOPTNTIN) yN=4)Y,45) , TORINT(16),1PRINT(127),
FLIPRINT(L) 91 =27427)y { TPRINT (M) ,M=96,116),
* TPRIMT(176) yfIPRINT(JK) JK=258,277)
18 FNPMAT( Q" y3AY 42X 348) 92X 42A0 91X, 3A 1,241 y1X,2A1 41X ¢A%,2Xs2A%,1%,
xZAT,
FOLY 920 41X 9 2B) 92X gAY 93X AT 33X 92A 44X 3 10A 16X 92A1 93Xy A, 1X,A1,
FOIXN AT g G AT 92X AT 33N AT 46X 33 A1 4" T LAY LLX43AL, Y TLAY,IY,3AY,T v,
* "f‘i"‘*)’,é'\},‘XG‘odl)
LINE=LINF+]
TE(LINE,LT . 2G) AN TN 22
CC TO 44
100 COANTINMUE
MY=T(1)+1(2}+T{3)+1(4)+41(5)
PRINT 00y NTNOW
200 FNRMAT(iIHL ,'END NF CONSISTFENCY TEST WITH',15,' FRRORS',TG0,'DATE ¢
*y244)
RETUIRN
END
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SURRAUTINE TAULY(MCM,NCNW)
Cxx%kk THIS PROGRAM TALLTES MUTANTS WITHIN FACH TREATMENT
Crxdk TALLY CCNTROL CARDS ARE NN  UNIT 15
Cx&%k TALLY IS WRITTEN ON UNIT 14
Cx%x%% CCMPLETEN MUTANTS ARE ON UNIT 13
LCGTCAL%: TPRENT
INTEGER AD2,ALR3R,NIK,TY,T2,T3,TRI]
NDTIMENSTON NCWI2)
DIMENSINN TAC3P(3),ITRI(3)
DIMENSTION MCMES5)},LTST(1000),IPRINT (320)
REWIND i5
REWIND 14
NT=MOM{1I+MOMEZ)+MOM(3)+MOM(4 ) +MOM(S)
1 REANEYISFND=GGSA)JTA,ID,TT4XS,151,152,NS5,FREQ
N=0
REWIND 13
2 READ(EL3,EMD=2) IPRINT
CECONE (3204144 TPRINT(IV)IELISOL,ACIHWADZB ,DIK,,T1,T2,73
14 FORMAT(8XyT3,374492X,12 12,7161 4915X,71,84X,11,3%X,13,3X,T1)
IF(IF.NELTA) GO TO 2
IF{ISOL.LTISE)Y G0 TD 2
TF{ISOL.GT,.IS?) GO 1D 3
N=N+1
IF(DIKNE,Q) DIK=}
TRI=T3+10%T2+100%T}
LIST(N)=TRI+ YOOO*DIK+ 10000%AN3B+ 10000000*AD3
G0 TO 2
3 J=1
IF(N.EQ. Q) GO TO 1
5 DO 4 I=JyN
TFLLISTLI) LFEGLICST(YY) GO TO ¢
L=LIST{J)
LIST(I)=LISTI(Y)
LIST{I)=L
4 CONTINUE
J=J+1
IF(J.LT.N) GC TO 5
PRINT 884TA,T7S1,1S2,10,1T,XSyNCW
R8 FORMAT(LHY yPEXYPERIMENT ', 15,5X,*TSOLATES?,]I5," TO',15,5X, *DESIGN="Y,
KISy VTREATMENT =1 ,13,5Xy*NOSE=?4,F1l0.4,T118B,"DATE ',2A4)
100 FORMAT(IHO4T11,12sTi64212,726411+9T730+4313,742,14,46X4+3FB8.542X,3F17.8
* )
300 FORMAT{RIHO 3 T114912,T164,31249726411, Ta24T4496X93F8.542X9y3E17.8
%)
PRINT Gg
99 FORMATI{LHO,yT1Gy*AD=3" 43Xy "AD=3B? 43Xy 'DIK?,3X, *TRIKARYDON? 44X,*N?,
% BKy VFRACTIONT o 7X g 'LIMITSY J11 X FREQUENCY® ,18X,'LIMITS?)
1=
7 MUVM=0
IND=LISTI(I)
oo 6 J=14N
TF(LTIST(JY) JNELIND) G TQ 8
I=1+1
NUM=NUIM+]
6 CONTINUE
8 AD2=IND/10€C0OCO0
AD3R=IND/Y 0000
PIK=TNN/i1000
TRI=TND=-10C0*DIK
CIK=DIK~10%AC3IR
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AN3R=AN2R-3 CCC*ANA

X=N

¥ X =NUM

F=X¥/X

CALL BICNONFE (YUY 4X,4P1,P2)

FR=F%FREN

CALL OUIS(XAGFR,,ZL,,X1)

IaC3r({j)=AT2387100

TARAR(7)=AR20730) =10G%xTANAR(Y)

TADAR( ) =ARR=TIJOXTADIR (I )=I 0% TANAR( D)
ITRTI(31)=TRTI/1CC
TYPT{2)=TRYI/:C=20*TTRI(J)
TTRI(Z)=T2T1=1COXI TRT(IV=I0%XTTRI(2)
[FINIK.NELC) BT TN 200

CONTINOE

DR INMT l(\(‘, QDE;IAHBQ,QTK,ITQI'M”N,S:'DE'DZ,FQ')(:L'}{H
LOTN 400

CENTINIIE

TFE(TRIWLNELQ) RE TN 500

PRINT 200,2D2,1AD028,NTK, NUHM,E 3 PT 402, FRy XL, Y1)
CONTIMNIIE

WRTTEL4) TNDGNUIM, €, 00 101 3182, TA,NS XYy N,¥S, 17, TT
TE(ILLF.N) A2 TN 700

PRINT 600, Y

FroMaT( TN 4TQ0, " TNTAL MITANTR ='F7,.0)
7%=NS=%

PRINT 6£5Cy7Y¥%

FORMAT( 0T, TQ0,tNTHR NVUTANTS =tFE7,0)
BRINT 66C,FREN

FORMAT(IQY (,TGC L' TNTAL FRENIIENLYIEIR, Q)
o TN %

COMTINYE

1=

~C TN 7

ENDOETLE %4

BETHRA

END




125

CURDBAUTING SORT(TIPUHT , TEET o 1P ,Y NV, AHAT G XRBAT,, YRTY 03, MF 2,0
Foetask THT S DEANRAM CSNOARTC MUTANTS ACCORDING TN TYPE FNOR TALLYV
REAY, TOST, 17X
DTMENSTAN O (1) 4,85 (1),M2(1)
DYMENSTIOAN TOLT (L) 3 IRET (L), TOULLT) XL OVIL) 4 XHAT (1)
NIMENSTON YRAT(T),XRIX (1)
T="
T L=TRPUT(T)
pe 2 Jd=t.M
TRETDUT(Y) ,AE.L) o0 TR 2
T2=1PUT ()
12=TEET(Y)
I?=TPHL L)
Xi=xLnv(y)
CSE={HAT(.})
=XRAT(.])
=vnT¥(J)

TEET(IY=TRET (1)
IPULTS)=TPLL{T)
LoV =KLtV (D)
NUAT(J)=xHAT(})
YRAT(3)Y=¥RAT(T)
¥RIX(J)=¥2IX (1)
VI{4)=mi(1)

M2 =M2(T)
CL1Y=0%(T)
IPUT(1)=T5
ICET(I)=12
IPULE{T)=172
YLOV{T)=¥1
X+ATET)=57
Y¥RAT(T)=T1
XIY{1)=13
MI(T)=KZ

T=1+3

TE(T.LT.NM) AC TN ¢
RETHRN

END
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SUFLLHTIME QpRuMsVINCY)
Cadexst PEANC QUUMEY (ADRC NN UINTT 36
, C RFADS TALLY AUTOOT ON UNTT 314
FRxE¥ PRINTE TNTAL FEENHCMOTEC EMNR SACY TYDE OF GIMMARY PER TREATMENT
INTEPRAD QU™
FIAL 1057
DINMENCTAN YR AT ("N0) ,YRTA(700)
CIMENSTON MOW{2) 3L IST(25), TRPUT{ING),IPIN {200), TCET(7N0)
DIVENCTINN X:{2G0) o125 00) L7 0200) 3 XL0OV(Z00) 4 XHAT{?00),MTST{15)
k=g
REWINDG: T4
REWTMD 1 6
pp&q(?bvﬁmn:cgj TR,[IMF,LTCT']C
700 OPINT T4 TNM | TET,MOW
FADMAT{ 191 T2 70,5 804 ,TAN,NATE & A4/ /)
PETINT 7
FOUMAT [ H0O TS5, VTSP ATERY , T78,1TVDCY (TG P ERACTINNY, TI0?,
= FTESTONENCYY )
RrWINMND 37

TREAN(I4,NDG=T) TNF,N”“,F,CQ'IQE,YQQ,IF,VQ,XM,XD,YA,IO,!Q
TST=TS 470000%T <Y
T=INR/ICOCCLOC
T2=TNR/5COCC
I153=INR/5Q000
TH=TNNSIONOKT 2
15=12~i0D0*1}
JE=T="0%1 2
IND=TS X OCCHT4+2000000%TE&+10000000%T 1
TE{TS.E0.0) TND=INR/T 000
JE(QIND NE LINP )G T 2
IR0=1S1%
Th=1c?
Ji=15%
J2=14
J2=16
J4=11
X¥=Y<
20 SUM=FR
Si=F
TN=¥M
TM=XP
4 REMN{IG,END=6] TINDZNUMIFE,FR, NI, N2,TE XSG XZ4%X0,XR,L0,LR
NZ=NZ+10CCCxNY
Ti=INL/ICCCCCEO
[Z2=TND/5CCGCC
TAR=IND/EC0C
T4=TND=I1000*T2
I5=T2=-9000%7%
16=12=-10%T7
IND=T242000%T4+10C0000%16+10000000%T2
TR{TS.FO.0) IND=TND/L000
IF{IND N LTND) 60 TN 4
TE(NZJANELID)Y RO T 5
TF(NLNELTIRC) "D TO 5
SUM=SUM+FR




127

S1=Si+F
TIN=TN+X7
coOTn 4
5 T=T472
X1{I)=XA
LI(T)=T0
t2(1)=1R
TPUL{IN=IDO
IPUT(I)=ID
IGETEI )=SHM
XLOVET ) =<}
XEAT LI Y=3X
YRAT(I)=TN
XBIX(I)=TM™
J2i=J2/100
J22=1J2-10C*J21)/10
J223=02=-1C0*JZ1-10%022
J1t=41/100
J1Z2=(331-100%J1%) /20
JE3=03-100%J31~-10%Ji2
Iv=ID/i0CCC
IW=ID=-100C0*1V
IF{IS.FN,0) GC TO 889
PRINT 888,INCiTWyJ44J3,021,J22,323,J11,J12,J13,51,SUM
888 FORMAT({ jHO3T55,15,5Xy1545X4812+FB.5,2X%X4E16.8)
GG TN 900
B89 PRINT GGG, INC§{IW,y 44034021 4,022+J23,51,SUM
G99 FORMAT(IHD4TES31S545X s 1545X435124+6X9FB8e5+42XyF16.8)
900 CCNTINUE
J1=1I5
Jz2=T4
J3=16
Ja=1%
IDO=N1
IN=NZ
AXA=XS
¥M=Y7
XR=X0Q
XA=X®R
10=L0Q
IR=LR
Gn 10 30
6 I=1+1
Xi{I)=XA
Li(ry=10
L2(T)=1IR
IPUL(T)=IDC
TPUTEI)=ID
TRETEI )=SuM
XLOVET )=S1
XHAT{])=¥X
XBAT(I)=TN
XBRIXE])=TM
Je1=J2/7100
J22=(J02-100%J21) /10
J23=J2=-100%J21-10%J22
J11=J1/7100
J12={J1-100%J11) /20
J13=J1-100%J11~-10%)12
Iv=ID/10C00
IW=ID-10000%1V
IFtIS.EQ,0) GC TD 989
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9n9
i3

7

38

Y22

et ()

ey

3000

14
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PRINT 8R8,TD0sTW,J4,J3,J21,J22,J23,J11,J12,J13,S1,SUM
G0 TN QQ9

PRINT GG, TNCyIW,J4yJ34J019J224323,S1,SUM
CONTINUE

FORMAT(//410',T4,EXP DES, TRT. DNSE N1 N2 NT 1,740,
XVERACTINN LOW  LIM, UPPER LIM, FREOUENCY ', 793, 'LDOW L IM.',.T109,
XYPPPER | TM, 1)

REWIND Y4

READ(Z64,FND=3C) TN, LINR,MIST,IS

TE(TO,EDQ,TN) BC TP 2

IF(I.FP,0) GO TN 3000

PRINT I3

CALL SORTUTIPLT,VEET, IPULGYI NV, XHAT g XRAT, XRIX X1, L1,4012,1)
N=T

J=1

1CT=0

IN=1PUT(Y)

TNO=TPIN (J)

FRACT=0,

XN=XHAT(])

SHM=0,

TN=O.

TM=XRIX (J)

yv=L1(4)

TQy=L21d)

¥Y7=Xi(J)

or R T=J,N

TELIPUT(T) JNESID) 6O TO XY

SHM=SUMFTICET (F)

FRPACT=FRACT+XLOVI(I)

TNSTN+YRAT(T)

k=1

COCNTININE

COANTINIIE

CALL PICONE(TN,TM,%R,¥XC)

CALL POUS(TN,SUM, XLOW, XUPP)

PRINT Q,TE, IVY IOV, XYT7,Th,TM XN, FRACT 4 XRyXC,SUM, ¥LOW,XUPP
FNRMAT( T0'4315,F7.0,3F5.0,3F10.5,3F18.8)
TY7=yv7

WRITE(SZ7455) TNy TEIVY,TQY,TY7 3TNy TMXN,SUM, NOW
FNAMATITZ2,2T 2417, 2F5.0,F16.8,773,2A44)

WRITE(LT7) TELTVY,T0V,XY7,SUN,XLOW, XUUPP

J=K+1

IF(X.LT.N) GC TN 122

END FILE 17

IF{T.LT.3) 60 TN 3000

CALL REFRINOWELTST,TN)

CONTINUE

IF(SWI.EN,Z) RO TO 09

NN i4  1=1,k5

LTIST(I)=MTST(L)

In=10

G0 TN 200

SWi=}

f0 TN a8

RETURN

END
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SLRROUTINE RIECONF (TN, TM,P1,P2)
Cxkkk CCMOUTES RINOMIAL CONFIDENCE LIMITS TN=0ORSERVED NUMRER QUT QOF TM
C4x%x%%x DI=_0NWER (IMIT, P2= UPPFR LIMIT 95 PER CENT

raTA E/f.CCCLY

Q=TM+1,

PI=TN/TM

P5=01}

IF{PL.LT.1.) RN TO SO

P1=.99

50 IF{TM,EQ,0.) GO TO 260
p3=00
cT=1.

90 X=TM*ALNG(].-P1l)
I=ALOG{PY)=ALNG(1.~P))
S=EXP(X)

Y=1.

110 TF{Y.GE.TN) G0 TO 170
X=  X+7+AL0OGLE=-V)—=ALNGLY)
C=S+EXP(X)

Y=Y+1,.

cC 70O 11¢C

170 TF{ARS(S=-,978).LT.E} GC TO 260
IFICT.GT.20.) GO TN 260
JF{S=.975.LT.0.) GO TN 240
pa=py)

FPi=(P34P5) /2.,

CT=CT+1.

GC TN Q0

24C F5=P]

PI=(P3+P5) /2,

CT1=CT+}.

cC T0O 90

260 P2=TN/TM™
£5=D2
IF(P2.T,0.) BC TO 280
P?=.01

280 IF({TNL.EQ.TM) BEC TO 440
P?=10
cT=1,

290 X=TMXALQOG(PZ)

C=EXP(X)

Z=ALDG(Y ,,~P2)=ALGG(P?)

Y=1-

210 IF(Y.OE.TM=TN) AN TN 3¢5
X= X+Z+ALOG(Q-Y)-ALOG(Y)
S=C+EXP(X)

Y=Y+1.

GO TM 3210

365 [F(APS{S=.975).LT.E) (T TO 440
IF(CT.GT.20.) GO TN 44C
1F{S=,275.~T.0.) GC 70O 420
p5=p2
pP2=(P5+P3)/2.

CT=CT+1.

GO TO 290

470 P2=Pyg
P2=(P5+P2) /2.

CT=CT+}.

¢C TO 290

440 RETHRN

END
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NE PRIS(EYFR,YL,XU)

Cxkxk CCMPUTES PCTSSCN CONETNENCF LIMITS FOR NNN=ZERND FREOQUENCY(FR),

[k Ak

WHEN X

X TS CRSERVED NiMaceR,

DIMENSTON A(200),R(200),A3(200),R1(100)

FQUTVALFE
%

CATA A/

NCE (A(101),7(1)),
(21(101),B8X(1))
CoCC0y 0.051y Ce355, 0.818, 1.366, 1.970, 2.612, 3,285,

# 3 # 4 % 9t

* O+ # % % %

2.285y 4.460, 5.3232, 5.322, 6,686, 6.686, 8,102, 8.102,
95584 9.598411.377,21.277,12.817,12.817,13.765,14,921,
14.92%016.T68426.7704)7.630419.050,19.050520.230,22.260,
éi.?éﬂq??.940.??.760123.760.?5.400,26.310,26.310'27.730,
78.8TC32R.9T092C,020931e670921.670+22.280,24,050,24.660,
34,660936.020937.670537.670438.160439.760,40,940,40.940,
45e75C943,450944.260944.2604945.280,47.020,47.690,47.690,
43.74C350.4204514290951.290952.150953.720+54.990, 54.990,
5505709 56.990,58,720458.720,58.840,60,240,61,900462.810,
62.82C962,490964.950166.760166.760+66,760,68.100,469.620,
TL.09C) 710909 T1.280,72.660,74.220975.490,75.490,75.780,
T7.316Cy78.720479.980,79.980/

CAYA R/ B80.25y 8).61, 83,14, 84,57, 84.57, B4.67, 86,01, B87.48,

80,23, B82.23, 89,73, 90.27, 91.78, 93.48, 94 .23y 94,272,

94.7("! 96.061 q7'54' 99.171 99.17' 99.171100-’21101-711
203.31‘104.401104.401L04.581!05o901l07.3?1!09-111109.611
109-61$110.11'1}1.44'11?.871114.841114.84;114.84,115.601
‘16.921}18.35v120.3671200361120-361123.06'322.371123.77,
?25.46;126-261‘;6-?61126.481177.781129-&41130.68'132.03l
132-03,13?-C?y173.141134.481135.921137-79,137.791137.79,
1?8-49;139.791141.16y142.709244.011144.01'144.010145.08,
346.39;}47.80;149.531150-19v150.19'150.361151.631152.969
},54.399‘?;56.32y1"56.32,156.321156.871158.’,51159.48' 160.92,
162.79‘162.797162.797163.359164.637165.961167.391169.339

O 2 3 3 o 3 3 W

1
FTATA AV Y/

FE

HOod o ¥ o % o st

DATA RPY/

3+ 3t 3

R L N R I

DEN=XX/F
NUM=X ¥ +]

69.%24169.323,169.80,171.07/

.85, 5.322, 6,686, 8,102, 9.598,411.177,12.8L7,13.765,
I4.°23p26.768yl7.63?119.050120.335p21.164y22.945123o7621
?5.40(126-306y?7.7?5y28-966130.017131.675y3?.?77134-0481
34.665,26.O’Oy?7.670138.160139.760,40.940y41.750143.450,
44.260145.280147-020147-690!48‘740'50.420151[29015?.1501
5?.7?0,54.990,55.510'56.990y58.720,58.840,60.240,6!.900,
62e8109634490964.9509166.T7604366,7604968.100y69.620,71.090,
7’.?8C172-660,74-220175.490175.780177.160v78.730y79.980y
80.?5@191.610v83.140084.570184.670186.010187.480189.230y
89.23@y90.370y91.7ﬂ0y93.480y94.230194.700196.060v97.540v
09.178,99-1701100-321101.7L1103.31y104}401104.58;105.90,
107.321109'!11109o61 1110'1111110441112-871 114.8411140841
13i5.609116.93,318,35,120,36/

120.367121-061122o371123-7711250461126.261126.481127078'

1?9.34v1?0.68,1??.03y132.03p133.149134648vl35.92vl37.791
m?7.791138.491139.791141.161142-701144.011144.01!145-081

:46.39'!47-807149.537150-191150.36'1Slc63'152'9671540397

356-32,]56-321156.87v158-151159.481160.9?116?.79v16?-791

363.359164.63y165}961167.39,169.339169.3?1X69.80v171.071
172.38117?.79,175.489176.23,176.231177-48yl78.77p180.141
1“1.67,?83.05y183.057183.861185.13p186.461187.89,189.831
189.831190.21yigl.46v192.761194.11v195.631397.09v197.091
l97.781199.041200.351201.730203.35v204-361204.36v205.31v

?06.581207-90y209.30v211.03v211.69'211.691212.82v214.091

?15.40,2)6.810218-561219.16v?19316y220.291221.56y?22.86y

TE4.7649225,90,276.8),226,81/

R




et

IF(NUM . GT,20C) 60 T0D 3
XL=A{NUM)/DEN

XU=A1 (NUM) /DEN

Co 10 2
XL=FP=1.,96*%SQRT{XX)/DEN
XU=FR+1 ,G6*%SCRY(XX) /DEN
RETUPRN

END
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SURROUTINE REGR(NOW,LIST,IN)

PRNGRAM TN PREINT AND PLCT LOG-LOG REGRESSION ANALYSIS FOR
EACH SUMMARY4 USES E7PLCT PACKAGF FOR CALCCMP PLOTTER.,
INTEGER TI'TLE

CIMENSTON E(50)+JCHAR(3),TITLE(19)

CIMENSTCN NOWU2),LIST(L5)4,A(50),R{50),C(50),X(50)

DIMENSIAN LAMR(3)

DATA JCHAR/S,24,24/

ISW=0

CALL ARRANG

REWIND 17

READ(LT4END=S99) TE,IVYTQYXYZ,SUM,XLCH,XUIPP
TF(XY7.E0.0.) GN TN 1

1=1

X{1)=xXY7

A{T)=SUM

PET)=XLCW

C(1)=xyuyep

READELTZEND=10) IX,I7ZY,IPY,XY7,SUM,XLCW,XUPP
IF{IX.NE.LIE) BC TQ 3

IF({IZY.NE.IVY) GO TO 2

IF(XYZ7.ER.0,) GO TO 2

IF(SUM.EQ.0.) GO TO 2

I=1+]

GO 10 99

IF{1.L7.3) 6C TO 988

CALL STAT(X4A;SLyCLySENSyF,SELI)

PRINT 5,TFE,INyLIST,NNW

FORMAT( '3 ,"EXPER IMENT ' 4 15,5X413,5Xy15A4,T100, *DATE?,1X,2A%)
PRINT RB,IVY

FORMAT( "0 ,"DESIGNY,I5)

T4=7=2

PRINT 645t yCL$SENS,F,1J,SF

FNARMAT(//, *0"'§TO54*SLNOPE=" ,F10.59"' +=1,F10.5,5X?*SENS=',E16,.8,

XXy *F=",Fl0.545Xy"DF=1T15,5%X,'SE=',F10.5//)

PRINT 8

RC 7 J=1,T

N=xX(J4)

c=A0J)

E{J)=SENSED*2S L

PRINT 9,4DsN4FEJ)»C{I)yE(J)

FORMAT{'0® yF9i0yT15,E16.8+T404F16.8,T60,E16.8,780,F16.8)
FORMAT(*Q"y2X4* DOSE*,Ti8,'"ORSERVED" 4 T42,"LOWER LIMITY, T62,

*TUPPER LIMITY{TB4, *EXPECTED?)

CONTINUE
CALL LLPLNT{-F=3,X,JCHAR,.105,A4R,C)
CALL GBRCORDIXLLI)F(1),X0,YG)

CAalL GRCORDUIXX T) g F{1) 4XF,YF)

CALL PLCTIXG,YG,4)

CALL PLOTU{XF,YF,2)

DD 14 MP=§.,[

CALL GRCORDIX{MP) ,R(MP) ,,¥G,YG)

CALL GRCNRD(XEMD) ,L{MD),XF,YF)

CALL PLOTIXG 4¥Gy4)

CALL PLOT(Y¥F4YF,2)

CONTINUE

CALL SYMBOL{545ye19.1%444HDOSE,0.0,4)
CALL SYMROL(Q2094¢59.1%y IHFREQUENCY 390.0,59)
N 11 M=1,15

TITLE(M)I=LTSTIN)
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TITLE{16)=4HEXP
ENCODE(10,12,TITLE(IT))IE
ENCODE(20+13,VITLE(18)) IVY

FORMAT(14)

ENCODE(10512sFITLE{(19))IN

CALL SYMROL(}15510.69.14,TITLE{1)+0.0,76)
FORMAT{ '-#,13)

ENCODE(15,15,LAMB(1)) SL
FORMAT('SLOPE=*,F6.2)

CALL SYMROL(8¢59+19.14,LAMB(1)40.0,12)
CALL PLOT{12.04y.0,-3)

IF(ISW.EQ.Y) B0 TO 999

IE=TIX

Ivy=121Vv

GO 70 <98

ISw=%

IF{1.LT.3) GO YO 999

GO TO 32

RETHRN

END
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SUBKUUTINEG STATIXyAgOlyFTyrS9rsroyl)

PROGRAM T3 LOMPUTE SEMPLE Luou—LUbL Rrukess>Iuw

X=X AX15 YALULS A=Y AXLSy3L=5LUPEyF1=9,5 PL CUNFIUENCE,

F3EANToRen PTIANTILUG) oF=F valuc Tu TCoT NUW—LERU SLUPC,

FOSBTANUARL CHAULRyLI=NUMDER Jir uodicRVAaTiuns

DIMINSTON A0L) 9AlL) 9y ZU50) yuidouidy TL30)

JATA I/LL-]uOy‘ﬂ-J>J,J-LU£)L-{7dy¢ )(114.-4‘1],4 285997 . SUGscelbly
*Z.ZZ:ﬂ,Z, ,l.,(_-l]‘j,é lOuylolLi),C-ljlydnLZM'L.ll\JyL-lulyL-J‘ﬁﬁiL.\Jé)Uy
*d.USUfZ.:}-i‘,ry;-:'rZS,é-C)D‘f,1_'-‘_1&)\)U.LaUDD'L‘oUD(,L'.‘V"?CJ;L-DQ'S,&.OL?Z/

51=0,

52=U.
53=0.
S4=0.
55=0.
56=0,

DL J:}.yl
X1=aALJGlA(J4))
Yi=ALus{ald))
S1=51+A1
52=57+Y1
55=S5+ KL% X1
S54=54+vYiwY]
$5=554X1%Y1

CT=1{

Fl=51/CT

F2=52/C0

F3=S553-Si%f1

Fa=534=-S2%F 2

FS=85- 54»r1
El=F4=(ro%ro) /i3

cH5=5un el /{{LlT—2a1%F5))
3i=F5%/r3

J=1

[FliecT 32} J=3¢
Fl=T{Jd=2)%F¢

F3=FZ-0l%F]

Fo=gXP({Fa)
F=lro%FS )%= (LT-2.)/{r3%cl}
RETJdriN

ciND
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17

135

SUSKCITING ARRANG
DiMens ot LI0LUC sLaeleuD) sl 2udl s ALlZUD) s At 2U0) pA3 (20U g xalcul)
Rowind 17

I=1

READIL My ENDG=Y9) L)L i) s tid oAl ) g n2 0o X301 ) x4 (1)
ATCDY=xt{I)+lCCS0uxidll)
i=1+1

6Jd T 35

N=]-1

L=1

O=x1(L)

D) 1 J=Lg i
IF(Xi(J)eon ) wu Tu 1
Ml=L1(L)

Mz=L2(L)

M3=L3¢(L)

Zi=4A1(L)

12=A2(L)

Z3=Xx3(L)

Z4=X4{L)

LitLi=L1(J)

Lz(L)=LZ(J)

L3tLi=L30J)

XLtL)=xX14(41

X2{L)=x20J)

X3(L)=A51J)

A4 {i)=X%{(J)

Li{J)=M1

L2{J)=M2

Lay(J)=M3

X1(Jd)=£41

xX2(J)=¢42

Xo{J)=4L3

Xa(J)=L4

D=X1(L)

CONTInuUC

L=L+1

IF(L.LT.N) GG TO 77
RewInu 17

DU & I=[4N
XLED)=X1{I}-100000%L2(1)
WRTTECLTILLAL) oL20T) o L34T )y AL (L) 9 X2(I) sX3(1)yXall)
CUNTINUCE

END FIbLZ 17

RETURN

END
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//FT63,FTH50FCOL DD x
/ *

//LINKLSYSIN DD

HEX DcCK FOR £ZPLOT H0eS HeEFe

/%

//GUSORTLIB DU DSNAME=SYS1.SORTLIBLLISP=(0OLD.KEEP)

//G0.SYSOUT DD SyS0uUT=A

//G3+SORTWKOL DD UNIT=2311,SPACE=(TRK,(3G60))
//G0«SORTHWKO2 DD UNIT=2311,SPACE=(TRK,(3C0))
//G0.SORTWKO3 DD UNIT=2311,SPACE=(TRK,+(3C0))

//GO.FT1I0FOUL DD UNIT=2314,DCB=(RECFM=FB,LRECL=80,BLKSI7E 3520),
// SPACE=({TRK,{(300+301})

//GOLSIORTIN DO VOLUME=REF=%.FTLIOFO0L,OSNAME=%,FTL1OF0JL,
// DISP={(3LD,PASS)

//G0.SORTOUT DD VOLUME=REF=%,FT10F001DSNAME=%*,FT10F001,
// DISP=(0LD,PASS)

//GOFTLLFOO01 DD UNIT=SYSDA,SPACE=(1RK,+(3G0+30)),

// DCB=(RECFM=V,LRECL=320,BLKSIZE=3520)
//G0.FT13F001 DD UNIT=SYSDA,SPACE=(TRK,(300,30)),

// DCB3=(RECFM=V,LRECL=320,BLKSIZ2E=3520)
//GOFTL4FOGL DD UNIT=SYSDA,SPACE=(TRK,(300,+30)1},

// DCB=(RECFM=V,LRECL=320,BLKSIZE=3520)
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//GAQ.FTL5F001 DD UNIT=SYSDA,SPACE=(TRK,{(30G+30})
//GO.FTL6FO0L DD UNIT=SYSLA,SPACE={TRK,(300,30))
//G0,FT17F001 LD UNIT=SYSUA,SPACE=(TRK,(3GC,30))
//GO.FT52F001 DD UNIT=SYSCP

//GO.PLOTTAPE DD UNIT=TAPET,VOL=SER=25,LABEL=(4NL),DISP=0 D

//GO0.FT50F001 LD *

S¢1 © 1000 AD=3A(R)}

S01L ¢ 1224 AD=3A(R)

S02 0 V224 AD=3A(R)+RL

SG3 0 tu2a AD=3A(RI+RLI(CL)

563 0 020 AD-3A(R)+RL(CL)

SU4 2 0022 AD=3A(R) AD=3B(R}+RL

SGC4 2 v222 AD=3A{R) AD=-3R(R)+RL

S5 2 100G AD=3A{R) AD-3B(R)

SO85 2 1222 AD=3A(R) AD=-3R(R)

Suo 2 Jiu20 AD=3A(R) AD=3i3(1R}

SCT 4 ul20 AD=3A(R) AD=-3R{1RINIC=2
SUs 4 V222 AD=3A(R) AD-3B(RINIC-2+RL
SCE 4 Ju22 AD=34(R) AD-33(R)INIC-2+RL
S¢9 4 1200 ADR=3A(R) AU=3R(RINIC-2(R)}
S09 4 1222 AD=3A(R) Al=3R(KINIC-2(R)
S1u v vova SUM AD~3A(IR)(I+IT)

S10 ¢ (VIVES]S) SUM AD-3A(IR)(I+I])

S11 2 V000 SUM AD=3A(IR) AD=3R(IR)
S1z2 ¢ you2 AD=3A (IR} AL-3R(R)

S13 4 gug2 AD=3A(IR) AD=-3B(RINIC-2
S1l4 4 Jouo SUM AD=3A(IR) AD=3R(IR}INIC=2
S15 1 100¢C AD=-38({R)

Sl 1 1242 AD=38(R)

Sl6 1 0242 Au=3B{R)+RL

S17 1 Jyu42 AD=3B8{R)+KL(CL)



S18
518
Si9
S19
S20
521
S21
522
S22
523
523
524
S$24
S24
S24
S24
S24
S24
S24

S24

S24
S24
S24

S$25

525

S25

00Ga

100G

1242

U242

0042

Qou2

0040

000U

160¢

kb4

1000

1224

U224

V024

0020

9222
1060

1222

3022

1000

1222

0224

0024

0020

0022

138

Au=3B{(RI+PLICL)

SUM AD=3B(IK)(II4111)
SUM AL-3B (IR}(IT+1IT11)
AD-3B{R)INIC-2
AU-3R(R)INIL-2
AD=3B(RINIC=2+RL
AD=3B(RINIC-2+RL(CL}
AD=38(RINIC=24RLA(CL)}
AD=3B(IRINIC-2
AD=3B(1x)INIC=2
UNKNOWN

UNKNOWN

SUM AC-3A(R)
SUMAD=-3AR

SUMAD=3AR

SUMAD~3AR

SUMAD~3AR

SUMAD=3AR

SUMAD=-3AR

SUMAD-3AR

SUMAD=3AR

SUMAD=3AR

SUMAB-3AR

SUMAD=3AR

SUMAD=-3AR

SUMAD~-3AR

SUM AD=3A(R)

SUM AD-3A(R)+RL
SUMAD=-3AR+RL
SUMAD=3AR+RL

SUMAD-3AR+RL



Sés
S$25
525

S2o

525
S$25
S$25
S26
526
526
S26
S26
S26
S26
$26
S26
526
S2¢
526
S27
s27
S27
527
S217
527
528
$28

S28

y222
Lovo
1222
uib20
QU206
0222
voz22
1000
1222
G024
VU206
9G22
0222
1000
1222
Jo20

Uu20

Lg22
1000
1222
vid4
oOuU
¢ooo
00u2
JQ02
U000
1000
1242

V242
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SUMAD=3AR+RL

SUMAD=3AR+RL

SUMAD=3AR+RL

SUMAD= 3AR+RY

SUMAD=3AR+RL

SUMAD=3AR+RL

SUMAD=3AR+RL

SUMAD-3AR+RL

SUM AD=3A(R)+KL

SUM AU=3A(R)+RLICL)
SUMAD=3AR+RL(CL)
SUMAD=3AR+RLICL)
SUMAD=3AR+RL(CL)
SUMAD=3AR+RL(CL)
SUMAD=3AR+RLICL)
SUMAD=3AR+RLI(CL)
SUMAD=3AR+RL(CL)
SUMAD=3AR+RLICL)
SUMAD=3AR+RLI(CL)
SUMAD=3AR+RL(CL)

SUM AD=3A(R)+RLI(CL)

SUM AD=3A(IK)(I+T1,1+¢111,1+1V)
SUMAU=3A(IR)(I+II,I+IL11,1+1V)
SUMAD=3A(IR) (E#TT, I+1T1,I+1V)
SUMAD=3A(IR) (I+I1+1+111,1+1V)
SUMAD=3A(IR) (I+11,I4111,41+1V)
SUM AD=3A(IRI{I+IT,\I+111,1+1IV)
SUM AD=3B(R)

SUMAD-38R

SUMAD=3BR

SUMAD-38R




140

S28 1 Uau2 SUMAD=-3RBR
528 5 100G SUMAD~3RR
$28 5 1242 SUMAD—-3ER
528 5 u24?2 SUMAD=3FR
$28 5 0042 SUMAD=-3RR
S28 5 ulu2 SUMAD=-3RR
5258 2 0022 SUMAD=3RR
528 2 u222 SUMAD—38R
S28 2 1060 SUMAD=-3AR
528 ¢ 1222 SUMAD=~3RR
S25 4 V222 SUMAD=38R
S28 4 ug22 SUMAD=-3RR
S28 4 1G0¢ SUMaN=-3RR
S28 4 lzz22 SUMAD=-3RR
528 2 Vouv2 SUMAD=3EBR
$28 4 Gu2 SUM AD=3B(R)
529 1 0242 SUM AD=-3B(R)+RL
529 1 U4z SUMAD-3RAR+RL
§29 1 uou2 SUMADL=-3BR+RL
529 5 1000 SUMAD~3BR+RL
$29 5 1242 SUMAU-38BR+RL
S29 5 0242 SUMAD=3BR+KL
Se29 5 D42 SUMAD=3RR+AL
529 5 vlu2 SUMAD=3RR+RL
$29 2 0022 SUMAD=33K+KL
S29 2 v222 SUMAD=-3RR+RL
$29 2 1000 SUMAD=~3BR+RL
$29 2 1222 SUMAD~3BR+KL
529 4 9222 SUMAD-3BR+RL
529 4 Ju22 SUMAD=3R+RL

$29 4 100G SUMAD=3BR+RL




529
S29

S$29

S30
S30

S30

S30
S3u
S30
S30
S30
$30
S3u
S3u
S30
S3u
$31
S31
S31
S31
$31
S31
S31
$31
§32
$32

$33

4 1222
2 vi02
4 20G2
1 V042
1 0002
5 1000
5 1242
5 0242
5 0042
5 uu02
Z 0022
2 v222
2 100¢C
2 1222
4 0222
4 voz2
4 1000
4 1222
2 Q002
4 0062
1 6040
1 0000
5 QU4
5 v000o
2 G000
4 o0u0
2 0020
4 0020
2 0000
4 0000
10011000
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SUMAD-3R3R+RL
SUMAD-38R+RL

SUM AD=-33(R)+RL

SUM AG=3B(R)+RL{CL)

SUMAD~-3B8R+RL{(CL)

SUMAD=3BR+KL(CL)

SUMAD=-3BR+RLA{CL)

SUMAD=38R+KL{CL)

SUMAU=SBR+RL(CL)

SUMAD-3BR+RL(CL)

SUMAU=3BR+RL(CL)

SUMAD=-3BR+RL(CL)

SUMAD-3Br+RL(CL)

SUMAD-3G6R+RL{(CL)

SUMAD=3BR+RL(CL)

SUMAD-3BR+RL{CL)

SUMAD=38BR+RL(CL)

SUMAD-3BR+RL{CL)

SUMAD~-3BR+RL (CL)

SUM AD=3B8(R}+KL(CL)

SUM AD-3B(IRI(II+IILII+IV,I+I11
SUMAD=3B(IR)I(TII+TII»II+IV,yI+ILI,
SUMAD=3B(IR) (1I+ITI,I1+1V,I+I11,
SUMAL=-3B(IR)(TI+III,II+IV,I+II1,
SUMAD=3B{IRI(II+I1I,11+1VeI+111,
SUMAD=3BIR)(IT+II1,I1+1IV,I+111,
SUMAD=3B{IR) (II+ITI,I1+IV,I+I1I1,
SUM AD=3B(IRI{(ITI+II1IL+1VsI+]11
SUM AD=-3A(IR) AD-3B{IRI(I+III,I+

SUM AD-3A(IR) AD-3B(IR)(I+III,I+

AD=3B{R-NC)

I+1V)

+1v)

+1v)

+1V)

+iv)

+1V)

+1Vv)

I+1V)

V)

V)



S$33

S$33

S33

S$33

S$33

S$33

S$33

S$33

S$33

S33

S33

S$33

S33

$33

$33

$33

S33

S34

S34

S34

S34

S34

S$34

S34

S34

S34

S$34

S34

S34

10011242
16010242
10010042
16010002
50011000
50011242
50010242
50010042
50010002
20010022
20010222
20011000
26011222
40010222
40010022
4C011000
40011222
20010002
40010002
10101000
10101242
10100242
10100u42
10100002
50101000
50101242
50100242
50100042
50100002
20100022

20100222
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AD=-3R (R-NC)
AD=-3B (R-NC)
AD=38B(R-NZ)
AD=3H8 (R-NC)
AD=-38 (R=-NZ )
AD=338 (R-NC )
AD=3B(R=NC )
AD=3R(R-NC)
AN=38 (R-N(C)
AU=3B(R-NC)
AD-3B (R-NC)
A=3B (R=NC)
AD=38 (R=NC)
AD=3B (R-NC)
AD=38(R-NZ)
AD=3B(R-NC)
AD=3R (R=-NC)
AD=3B (R=NC)
AD-38(R=NC)
AD=-3B(R-P)
AD=3B(R=-P)
AU=38(R~P)
AU=33 (R-P})
AD~3B(R~P)
AD=38 (R-P)
AD=-3B(R-P)
AD-3B(R=-P)
AD-38B(R~-P)
AD=38(R-P)
AD=38(R=-P)

AD=~3B(R-P)




S34
S34
S34
S34
$34
S34
S34
S34
$35
S35
$35
S35
S35
S35
S35
$35
S35
S35
S35
S35
535
535
S35
S35
S35
S35
$35
$35
S36
S3e6

S$36

20101000
26101222
40100222
40100022
40101000
40101222
20100002
401u0002
11001000
11001242
11030242
1iGuul4a2
11000002
51001000
51001242
51000242
51000C42
51000002
210uuv022
21000v222
21601000
210ul222
41000222
41000022
41001000
41001222
21000002
41003002
1 uGac
1 wQ00U

5 V04U

143

AD=-3B (R~P)

AD-3B8(R~P)

AD=-3B(R-P)

AD=38 (R=-P)

AD=-38 (R=P)

AD~-38(R-P)

AD=38(R-P)

AD=38B (R-P)

AD=3B (R=NP)
AD=3B(R=NP)
AD=3B({R-NP)
AD=3B (R=NP)
AD=3B (R=NP)
AD=38 (R-NP)
AD=3B (R=NP)
AD=3B(R=-NP)
AD=3B(R-NP)
AD=3B(R=NP)
AU=3B8(R=NP)
AD=3B(R=NP)
AD=3B(R-NP)
AD=38 (R=NP)
AD=38(R=NP)
AD=3B (R=NP)
AD=38 (R-NP)
AD=-3B (R=NP)
AD=3R(R=NP)

AU=3B(R-NP)

SUM AD=3R(IR)I(II+I1I,11+1V)
SUMAD=35(IR) (JT+11L,1I+1V)

SUMAD=3B(IR)(1I+1II,11+1V)
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$36 5 0000 SUM AD=33(IR)(TI+TIII.I1I+1V)
S37 v 1000 SumM AD-3 F
S37 v 1224 SUMAD-3 R
$37 ¢ 0224 SUMAD=-3 R
S37 ¢© Qu24 SUMAD=3 R
S37 0 9020 SUMAD-3 R
S37 2 uo22 SUMAD=-3 R
S37 2 9222 SUMAD=-3 R
S37 2 1000 SUMAD=-3 R
S37 2 L1222 SUMAD=-3 R
$37 2 Q020 SUMAD~3 R
S37 4 0020 SuMaAD~3 R
S37 4 J222 SUMAD=-3 R
S37 4% 022 SUMAD~3 R
S37 4 1900 SUMAD=-3 K
S37 & 1222 SUMAD=3 R
S37 1 1000 SUMAD=-3 R
S37 1 1242 SUMapD=-3 R
S37 1 v24a2 SUMAD=-3 R
S37 1 0042 SUMAD-3 R
S37 1 uuo2 SUMAD=-3 R
S37 ¢ 0002 SUMAD—=3 R
S37 2 0022 SUMAD=-3 R
S37 2 0222 SUMAD-3 R
S37 2 1000 SUMAD=3 R
S37 2 1222 SUMAD=-3 R
S37 4 0222 SUMAD=3 R
S37 & 0022 SUMAD-3 R
S37 4 1000 SUMAD=-3 R
S37 4 1222 SUMAD-3 R

S37 4 0002 SUMAD=-3 R




S 37
S37
S 37
537
S38

538

S338
S38
$338
S38
S33
S39
S39
S3%

539

S$39
S39
S$39
S39
539
S39
S39
S349
5349
539
S36
S35

S39

5 1C00
5 1242
5 ul2az
5 042
5 u0o02

0 U004

4 Uodu
1 u040
1 U000
5 U040
5 J0uo
16191009
10101242
1010u242
101uuGa2
LO103002
50101000
50101242
50100242
50100042
50100002
20100022
2010u222
20101000
26101222
40100222
40104022
40101000

40lulezz
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SUMAD-3 R
SUMAD-3 R
SuMan-3 R
SUMAD=3 R
S5UM AD—-3 R
SUM AD-3 (IFR)
SUMAD-3 (1R}
SUMAD=-3 (IR)
SUMAD=3 (IR}
SUMAD=3 (IR)
SUMAD=3 (IR)
SUMAD=-3 (IR)
SUM AD-3 (IR)
AD-38(r~C})
AD=3B(R-C)
AD-3B8(R-C)
AU-3B{R=-C)
AD=~3B8(R=C)
AD=38(R-C)
AD=38{R~C)
AD=-3B{R-C)
AD=38(R~C)
AN-3B(R-C)
AD=-3B(R=C)
AD=-38(R-()
AD=-38(R=~C)
AD=38{(R-C)
AD=38(R-C)
AD=3B(R-C)
AD-3B(R~-C)}

AD=3B8{R~C)



S33

S$S39

S$39

S39

S39

539

S39

S39

S39

S39

S39

S39

S39

S39

S39

S39

$39

539

S39

539

S4u

S40

S40

S4u

S40

540

S40

S40

20100002
40100002
110601000
11001242
11000242
11000042
110600002
51001000
51001242
21000242
51000042
51000002
21000022
21600222
21001400
21001222
41000222
41000022
410601000
41001222
21000092
41000002
v 0224
0 V024
G 002G
2 0022
2 0222
2 1030
2 1222
2 vo20

4 0020
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AD=3B(R-C)
AD=-38(R=-C)
AD=3B(R=C)
AD-3B(R-C)
AD=-3B(R-C)
AD=-3B(R-C)
AD=-3B(R~C)
AG=3B(R-C))
AD=-38(R~-C)
AD=38(R~C)
Ab=-3B(R-C)
AD=3B(R-C)
AD=3B(R=-C)
AD=-38(R-C)
AD~3B8(K~C)
AD=3B(R-C)
AD=38(R-C)
AD=3B8(R-C)
AD=-3B{R~-C)
AD-33(R=-C)
AD-38(R-C)
AD=38(R-C)
SUM AD~3(R}+RL
SUM AD=3(R)+RL
SUM AD-3{R)+RL
SUM AD-3(R) +RL
SUM AD=3(R)+RL
SUM AD=-3(R)+RL
SUM AD=3(R)+RL
SUM AD=-3(R)+RL

SUM AD-3{R)+RL



S40
S40
S40
540
S40
S40
S40
S40
$40
540
540
540
S40

540

eND
/%

//

Ui

0222

0022

1000

1222

0002

0002

0242

0042

0002

1000

1242

0242

0042

Qu02

SUM

SUM

SUM

SiM

SUM

SUM

SUM

SUM

SUM

SUM

SuUM

SUM

SUM

SUM

INSERT DATA HERE
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AD-3(R}+RL
AD-3(R})+RL
AD=3(R)+RL
AD=3(R)+RL
AD=-3(R)+RL
AD=-3(R)+RL
AD=3(R)+RL
AD=3{(R)+RL
AD=3(R}+RL
AD=3(R)+RL
AD=3(R)+RL
AD=3(R)+RL
AU=3(R)+RL

AD=3(R)+RL



LISTING AF 211 MUTANTS NDATE 11-75-68

EXP T SALATE STrCK N M o0 PLATTIME 1 TN TEST CNMOLEMENTATTION AD=3 AD=3R2 DIL HET NIX TRIMARYNN TESTS
021 0022 NoLz4 22 1t o6 ) 0 1 02 0000010110 0% 001 5 16 2
021 co2" N X2 272 12 % M 0 ) 02 9506210110 01 100 5 16 2
02r  nNoéA N 134 24 12 Y 0 1 02 111111010 0y 100 5 16 2
021 no2s% D 174 25 171 ¢l 0 1 0z LRSS Il R I oe 000 5 16 2
021 0027 N 124 27 33 32 0l 0 1 02 000000110 10} 001 5 16 2
021 0023 N 124 28 12 1 (] 0 1 0?2 000001010 01 001 5 16 2
021 noz9 N 124 29 13 0 =3 Y] 1 1 02 12 n¢ noa 3 25 2
021 0039 N 124 20 13 1 @) 0 1 0? 101113i0V10 01 100 5 16 2
021 003% N 134 23} 15 1 Ci 0 1 02 0000010110 01 o011l s 16 2
021 0032 N 134 32321 N 1 1 02 1111121112 nc¢ 000 3 25 2
021 00?1 N ¥34 13 13 ) ) 0 1 02 0000010110 01 001 5 16 2
021 0034 D124 24 13 0 C1 0 1 02 2322213122 01 100 2 25 2
021 0035 0134 35 11 1 01 0 1 ne 1111121112 00 000 5 16 2
021 00726 N 124 3¢ 12 0 =3 0 0 1 02 0000010110 n1 o001 5 16 2
021 0027 0 134 37 121 C) n 1 02 1111101110 0cC 000 5 16 2
021 <¢nas N 1?4 38 13 0 23 2 O o] 1

021 004C D124 4013 )Y O 0 1 02 1111121112 oc 000 5 16 2
021 o0nat N 124 4) 131 1I1 1 1 n2 111130112 oc 000 13 25 2
021 0042 N 124 42 %3 1 01 0 1 02 1111101110 ocC 000 5 L6 2
021 0043 D 124 43 13 1 i O 1 n2 1115115114 01 1 00 5 16 2
021 0044 N 134 44 12 1 () 0 1 02 0000010110 01 901 5 16 2
021 0045 N 134 45 12 1 01 0 1 02 N000310110 01 010 5 16 2
021 0046 D 124 46 13 1 1 o] 1 02 1111101110 00 000 5 16 2
021 0047 N 134 47 141 01 0 1 02 1111101110 00 000 5 16 2
021 0048 N 134 48 13 % 01 0 1 02 1111128118 01 100 5 16 2
021 0049 N 134 49 13 1 C1 0 1 02 0000010110 01 901 5 16 2
021 0050 N 134 50 12 1 01 0 1 02 i111101110 oc 000 5 16 2
021 0051 D 124 51 13 v OV 0 1 02 0000310110 01 010 S 16 2

021 0052 D 124 52 13 0 33 22 01 0 1 n? 1111111111 02 000 2

8YT



EXP
021
021
021
021
021
021
021
021
02)Y
021
021
021

TSOLATE STNCK NO
0002
0003
0005
0039
0239
0262
0264
0414
0466
0475
0481

C483

M
01
13
12
13
13
13

13

C

NUTANTS

PLATING

23
33
33
23
11
23

23

33

33

22

33
33
23
33
22
22
22

33

01

01

22

01

NCT IN STOCK

2

22

‘“»
2

2

L

0

IN

0

TEST COMPLEMENTATION

AD=-3

DATE11-25-68

AN=-3R DIL HET DIK

TRIKARYON TESTS

671



EXx®

02]

TSOLATE

0iT2

STNACK

n 178

A0

32

*

M

3

C

1

TNCMPY ETF
PLATIMG

0}

CARD

=IVFS
TN TEST CONPLEMENTATYAN

i 02 0002140110

AN=13

01

AN=7R nIp WET

o310 5 24

NATF 11-25-68

AR RS TRIKARYNN

TESTS

06t



EXP
021
021
021
021
021
02]
021
021
021
021
021

02}
021
021
021
021
021
021
021
021
021
021
021
021
o2y
021

021

ISOLATE STCOK

0011
0o0t4
co3s
0059
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
011}
0112
0113
0ll4
0X15

0lle6

n

n

124

NN

11

28
59
10
11
12
13
Y4
15
16
17
18
19
20

21

23
24
25

26

28
29
30
1
32
3

4

13
13
13
12
12
13
13
13
13
3]
13
13
13
13
13
13
13
12

13

13

NTSSING
PLATING
3 32 0oF
[

22 33 01
cl c1

()

el

c1

cl

c1

el

cl

[0 Bl }

C1
01 a1
C1
cl
c1
[1}3
el

c1

31,4,5,0% 6 CARD

L

0

IN

1

1

TEST COMPLEMENTATION

AD-3

AD=2R NIL

HET

NATE 11~25-6¢

DALY

TRIKARYON TESTS

16T



EX®P

021

021
021
021
021
021
021
021
021

021

021
021
021
021
021
021
021
021
021
o21
021
021
021
021
u2l
021

021

ISNLATE STACK

0377
0378
0379
c280
0381
038z
0383
0384
0385
0286
03187
0388
0389
0390
039%
0392
0393
0394
0395
0396
0397
0398
0399
0400
0401
0402
0403
0404

0405

n

0

n

138
178
128

138

MY

17

26
27
28
29

30

19
40
41
42
43
44

45

12

13

13
12
13
13
13
13
12
13
13
12
13
13
13

13

13
13
13
1?

13
13
12

13

COMPLETELY TESTED DATA

PLATTNA

c?

[}
I
cl

11
11
23
ol
Cl1
232
[}

W3

cl
[

0).
[»)
0l
1
ol
11
(L}
c1
23
c1
cl
11
cl

cl

0y

9]

o1

01

L

0

™

)

ooy

TEST CNMPLEMENTATINN

02
02
0?
02
02
02
02
02
02
02
02
02

02

n2
02

02

02
02

02

0000010110
0000010110
0000010%10
3132110110
2200210110
1011110110
6101110110
2271117117
1101110110
0000010110
1111101110
0002110110
1111101110
1131121112
1111101110
1111101110
0000010210
00000101120
1111101110
1111101110
1211112112
0000010110
0000010110
0003310110
1111171116
1111141114
1111131122
0000010110

00901110210

AN-3
01
01
0?
01
0l
01
01
01
01
01l
oc
01
oc
00
oc
oc
01
01
00
00
0l
01
01
01
00
ac
0¢
01

01

AN=3a NYL HET

0

1

1

5

5

16
16
16
16
16
16
16
16
16

16

16
16

16

16
16
16
16
16
16
16
16
16

25

NaT4a 11-25-68

nrK

2

2

TRIKARYON TESTS

308 2 021 2 038 4

308 2 021 2 038 4

308 0 021 4 038 2

308 0 021 4 038 0

308 2 021 4 038 2

[A!



EXPERIMENT

AN-3

0

21

[
o
=]

TSNLATES

DIK

224 TN
TRIKARYON
2 2 4
0 4 0
2 4 2
0 4 2
2 4 2
4 4 4

518

N

23

18

DESTIGN= 1
FRACTINON
0.04478
0.24328
0.01493
0.02985
0.23881
0.01493
0.01493
0.01493
0.26866

0.01493

TREATMENT= 12

LIMITS

0.00934
0.23148
0.00038
0.00363
0.14307
0.00038
0.00038
0.00028
0.16765

0.00038

0.124572
0.46898
0.07986
0.10204
0.35792
0.07986
0.07986
0.07986
0.39042

0.07986

DNSE=

FRENUENCY
0.12189039E-05
0.92449307E~05
0.40630135€-06
0.81260276E~-06
0.65008217E~05
0.40630135E-06
0.40630135E-06
0.40630135€~06
0.73134242E-05

0.40630135E~06

TOTAL MUTANTS =
OTHER MUTANTS =

TOTAL FREQUENCY

12.0000

DATE 11-25-68

LIMITS

0.33235455E-06
0.60624225E-05
0.207213T0E-07
0.14423699E-06
0.38996805E~05
0.20721370E-07
0.20721370E=-07
0.20721370E~07
0.45412307€-05
0.26721370€-07
67.

314.

0.32918533E-05
0.13833752E-04
0.21627420E-05
0.27165306E-05
0.10320053E~04
0.21627420E-05
0.21627420€E-05
0.21627420€E~05
0.11268769€-04

0.21627420E-05

0.27222195E-04

€6t



37

EXP

21

21

21

21

DES.

TRT,

0

4

10

12

NOeSE

SUYM AN=-1 R

28.
55,
49,

67.

nNT

4,
57.
129,

281.

ERACTINN
1.,00000
1.00000
1.00000
0.96364
0.97959

0.97015

ISNLATES
3 10
11 43
44 499
100 223
2264 518
2264 518
11 43
i )
3 10
1 43
44 99
100 221
274 518
100 n23
224 518
224 5.8
LOW  LIM, iJPDFER LM,
0.02502  1.00000
0.47808  1.00000
0.87688  1.00000
0.87541  0.99556
N.R9206  0,99948
N.89696  0.996137

o
(=}
ny
[}
&»

<
(=}
o
[3¥]
-

FREQUENCY
0.62217697E-06
0.120726B7F-05
0.72461770FE-05
0.92166010F-05
0.18405903€E-04

0.26409558F~04

NATE 11-75-68

FRACTINM
0.60300
0.36786
0.30909
0.30612
0.34328
0.04478
0.03571
1.000C0
0.40000
0.57143
065455
0.61224
0.522729
0.061¢2
0.04478

0.01493

FREOQUENLCY

0.72436171E-06
0.28859986E-05
0.29562680F=-05
0.57518528E-05
0.93449307E~05
0.12189039€£-05
0.726236353FE-06
0.62217697E-06
0.48290781E-06
0.41978155€E~05
0.62603331E-05
0.11503704E~04
0.14220547E-04
0.11503698E-05
0.12189039€E-05

0.40630135€-06

LOW LIM,
0.31731037F=-07
0.47566402F—-06
0.49580245€~05
0.69141888E-05
0.12290597F-04

0.204856717F-04

UPPER { TM,

0.33118495E-05
0.2698B7291E-05
0.10421570E-04
0.11842463E-04
0.24084889E-04

0.33158212E-04

AR



EXPFR IMENT ¢l 27
OESTEGN 1
StNPE= 2.€68276 +-
NOSE CASERVEN
4. 0.172072687F~C5
6. 0.734617170F-CH
8. 0.972166010F~C5
10. 0.184059C3F-04
12. 0.264C9558E~04

1.16082 CSENS=

SUM AD=3 ©

LOWER LTMIT

0.475664C2E=06
0.499R0245E-05
0.69141888E~05
0.13290597E~-04

0.20485677£-04

0.27943856E-07

F=  54,07930

UPPEP LIMIT

0.26987291F~05
0.104315T70FE~04
0.11842463FE-04
0.24084889E-04

0.33158212E-04

EXPECTED
0.15643072E-05
0.46422883E-05
0.10044126E-04
0.18276711E~-04

0.29807270E-D4

NDATE 11-25-~68

0.36481

6S1



FREQUENCY

10 SUM AD-3 R EXP  21- 37
S
r/{
2
y
-
10-3
/1
S
-
2
-3
10
-]
S
10-7
10° 10 5
00SE SLOPE= 2.68

102

9¢1
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D. Compare Pro%ram and OutRu
VAV VAV VA ViV VYV Vi VA VA Ve eV A WA Ve VeV VAV VAVA VA VL VAV

t
v
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 IAYOUT

Title S Crras

Card No Card Color

Source
Edition

T _ALPHABETLC S . té TITLE ConTIWUE D
2. .

3. SUmma,rL( number L3,

L, nek  yoeld Ak,

5. AD -3 Co e k5,

6. NS

T AD-33 IF NeT TLhcRED L7,

8. ELSE  Blane L8,

9. DikARYOWN k9.

10. 50.

1l TRIKARMo W 51.

12. 52.

e %.

. St .

15. A 55.

16. | 56.

17. | 57.

18. : ; 58. !
19. LT VS 59.
20. ! N €0 s
21. | 61.

22. 22-

23 | 3.

24 v 6. i
25 65. |
26 TITwE Besrws 26- |
27 - 7

29 6. i
30 70. ﬁ
34 T1.

32 T2. f
33 73.

34 Th.

35 75. {
36 76.

2 14 /
39. 79. \ /
40. V4 8. ’

TY-111 g:gg; w/ éﬁ) C’d% HT/QK Crart, /M/IC W

it Gpe. o ez 3
” 'Zu}/ % ZZZM L/’V’?‘f»(/
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CARD LAYOQUT

Title MeTans=  aAnALNSES Q07 £
Card. No Card Color
Source
Edition
- 'S}
é Suth"'i Aowmber k2, .
3. b3l [ puwene
h. - .hh'

5. t;\pr_nw\.z.c( L5,
6 W E

] I CT

-6{' Dfsc g\ hg } c +

. CAP .
9. l;?), AfPoncn
10. y
11. Tr‘c«_“'\ue-\}' 51.
12. 22.
13. 53.
1k. gf;
15. .
12. Dos o g'?
17. .
16. 298'
19. *
o €0. =D
51. ' 61. A
2 Al é. N

’ 63.
Y ¢
22. 22‘
ol M2 67.
28. gg'
. 1.
31. . 7.
32. yoa 12,
3. 1.
351 Blenk 75.

& 36 o© 2eco 76. DaTE
37 o decimed T
8. '
3. 79.
Y numeeic 8
TY-111 (2-60)

oty * Cls 36~k

In E

da n{‘o.\' w M 07(0{{; " S'/‘e?'/ueucll
yc'f nw.-a,,"}’
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// 121824sMSGLEVEL=1 DIANA SMITH 9704-1 Y12 EXT.3-5048
//7JOBLIB OU DSNAMC=SYS1.LINKLIB,VOLUME=REF=LKCBSMPL+DISP=(0OLD,PASS)
// cxeC ACGT,PARM,GU='EU==1,yDUMP=G,FD=-1"
//ASSEMBLE.SYSIN 0D =
SORTER START

USING *,12

STM 14412412013}

LR 5,13

LR 12415

LA 13,a4REA
ST 13+8(Gy5)
ST 59yARcA+4
LA 1yPAKLIST

ATTACH EP=SORTMF={c, (1))

L 13, AREA+4
LM 14912412(13)
BR 14
LTORG
AREA Ds. 18F

CNLP 08

% PARAMcTER LIST

PAKLIST OGO sract
oC AL3(ADLST)
be ATJ0U0!
ADLST LC Atu013?
v A(SORTCD)
(1 A(STCDED)
oC A(KCLCD)
DC A(RDCULED)

be Fro




SORTCD

STCDED

RCDCD

RLOCLED

7/ *

DC

DC

Ge

DC

DC

END

FIOI

Cl
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SORT FIELDS=(192+CHyAy124T+CHyA),?

C'SI1Ze=E2000¢

Cl
C'

Cl

//FT63.FT50F001 DD *




*EFTN,

C
(k&
Cxx¥x

N

s
LS Vo LR WS

1010

@ ~J
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LeyPaie

PRGCGRaAaM TO COMPARE AND PLOT

PROGRAM TO PRINT AND PLOT THWC LUG=GUOG REGRESSIONS FOK
cACH SUMMARY, USES tZPLCT PACKAGe: FOR CALLOMP PLUOTTER,
INTEGeER END

OIMCNSICN ILIT(5C+16) yLIST{2C) ¢ NCWIZ2)9A(L10CD)
CATA cND/4HeND ¢/

CALL PLCTS(A,10G0)

CALL IDAY{NOW)

DC 3 I=1y5C

RzAD(5Us1) M {ILOT(IsL)el=1416)
FORMAT{1A+124T19915A4,4A2)

IF(M.cdel) GO TO 3

PRINT 2

FORMAT("L TITLE CARDS GUT UGF ORDER'Y)

GO TO 7

CONTINUL

REWIND 16

RieAD(DU5,,END=T) LIST

FCRMAT{20A4)
IF(ICOMPARCILIST(L1)+ENDy3)NELTG) GU TO o
PRINT 1UlQ

FORMAT(*1")

ENUD Fltc 10

ReWIND 10

CALL SORTeR

ReWlIND 10

CALL CCMPAR(CILGT ) NCW)

GC TU 4

WRITe(10,45) LIST

GG TO 99

PRINT &

FORMAT(*1?,2308B CCMPLETED")

CALL calT

eND
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SUBROUTINE CUMPAR(ILCT,NUW)
INTEGeck TITLEe
LATA 1BL/4H y4ah /
CATA JCHAR/64924924/
LIMENSICN LOX(4)
OD1McNSION MAMB(2) ,1AMB(2)
JIMENSION ILOT(50916)9NOW(2)
DIMENSION LAaMB(46)
ODIMENSICGN Y1(20)9Y2(20)4+Y3(20)4+K(20)
DIMENSION JUHAR(3),1X(20)
DIMENSION TITLE(LE)ZLIST(16), A(100G) o N(2) oIBLIL2),L(2)
M=gQ
ISW=0
g8 RtAU(lO,lfLNL)'-'la) Jv[G,ID,N,LIST
1 FCRMAT(I2+21393K9849A3,15A4442)
939G DECUGDE(B8y29N) ZA
IF(ZAI:Q'O.)GO T0 88
M=1
K(M)=1ZA
IXK(M)=IG+1CG00*1ID
OeCO0e(T0939LIST(1)) ANUM,Y1(M)
CAOLL PGISCANUMsYL (M) ,Y2(M),Y3(M))
96 ReAL(10919END=4) KoloeolZoLyLIST
IF(KeNEeJ) GO TO 13
DeC00c(8y29L) ZA
M=M+]
A(M)=ZA
LA(M)=1c+100u*12Z
FURMAT(F7e.0U)
CECCUE(70439L1STL1)) ANUMy Y1 (M)
3 FURMAT(FS5.uslUAyELE.8)
CALL POUIS(ANUMyYL(M),yY2(M),Y3(M))
50 TG 99
4 ISw=1
13 N1=C
IF(MaQeG) GU TC 1lus
IL=1A(1)
DO 22 I=14M
IF{ILNESIALTI)) GC T 23
22 Nl=N1l+1l
23 N2=M—N1
IF(NlesLT&3) GO TO 180
IF(N2.LT+3) GO TO 188
CALL LLPLOT(=My=343h9JCHAR«LTS5+Y1,Y2,Y3)
00 133 I=1yl0
133 TITLe(l)=ILOT(J,1)
CaLL SYMBUL{Le591Ge6realéy TITLL(L) sCalr0l)
CALL SYMBUL(5459e19el494HDUSE2UaUs%)
CALL SYMBOL(UeOy4e59elay loHFCRWARYD MUTATIUN9040916)
CALL SYMBOL(UeU9lCelUreléyNOWyIUeU938)
ALCW=4A(N1)
AHLIG=0.
L0 24 I=l+NL
IF(Ali)eLToALOW) ALOW=X(T)
IF(A(I)eGT eAHLIG) AHIG=A(1)
CALL GRLCORUCA(I) o YI(I) 9vnnyyYY)
CALL SYMBUL(AAIYY 34lUd92935ed9=1)
CALL GRCURD(IACI) 9 Y2(L) sAiRYY)
CALL ORCOKD(ACTI o Y3(I)9AlyYZ)

N




24

25

26

27

36

“4(
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CALL PLIT(AAIYYs4)

CALL PLUT(AZsYZy2)

CONTINUL

LA=N1+1

ALUA=A(M)

AHIL=U,.

U3 29 I=LikeM

IF(ACL)oLToXLUK) XLOA=X(1)
IF{A(L) eGTaAHIA) AHIX=A(I)
CALL GRTUROCACL)N 9 YL(L) yaneYY)
CALL SYMBUOL(AKLsYY 30105959 0e09-1)
CALL GRCURUGEACL)Y 3 Y2(1) 9R&R YY)
CALL GRCORLAACLI) 9 Y3(1)yaZyY2)
CALL PLOT(XAsYYr4)

CALL PLUTC(AZyYZ42)

CONTINUL

CONTINUE

CALL STAT(NLyNZ9yRsYL9sAlyBLyA24B24TFyBySE)
YLI=al*ALOW*%31
YHL=A1*3HiG**B81

CALL GRUORDUALUOWsYLLlynArYY)
CALL GRUOKD(AHIGsYHl9AZ,Y2)
CALL PLUT(XK9YYy4)

CALL PLUTCAZyYZ,42)
YLZ=AZFALUA®®B2
YHE=R2¥AHT A% %B

CALL GRCORU(ALOAsYL2yiAXeYY)
CALL GRCORD(AHIAyYH24KZ4YZ)
CalL PLUT(AKsYYs4)

CALL PLOTH{KZsYZ2,42)

COUNTINUE

Iw=1L/100vu

IL=IL-1000*]w
eNCOUL (10 30y MAMB (1)) IL,1IwW
FURMAT('=%,]3,'-=¢,]3)

CALL SYMBUL(12e91CopeliUby29leUs—1)
CALL SYMBOL(12el9lGerel4yMAMB(L),0.0,8)
CALL SYMBOL{12.98e59e1C5959C+09~1)
1G=1.(LKX)

IWw=1G/1000

IG=IG~1000*]IW
cNCOUE(L1Oy 3L IAMB(L)) IG,IW
CALL SYMBOL{L12e198e59e1l4,IAMB(1)40.048)
LAMB({3)=4HT Bc

LAMB(4)=4H1TWEE

LAMB(5)=4HN SL

LAMB(&)=4HGPES

LaMB{7)=4H =
CNCUUE(2U 9409 LAMB(E) T
FORMAT{FBa2)

LAMB(10)=4HF

LAMB(11)=4KDIST

LAMB( 12)=4HANCL

LAMB(13)=4H =

LAMB(16)=4HA =

eNLCOUL {20950, LAMB(LT7) )AL
FOFMAT(L16.38)

LAMB(Z21)=4H3 =

cNCOUEL {209 509 LAMB(22))B1
LAMB(26)=4HA =
cNCOUE(2U950,LAMB(2T7)) A2
LAMB{3l)=4HB =
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cNCOUL (20420 LAMB(22)) B2
LAME( 36)=4HW1TH
LFE=M=4
eNCue(lusyo0yLAMB(3T7)) LF
60 FCRMAT(14)
LAMB( 38)=4H OF
LAMB(aU)=4HL AN
LI=M=3
eNCOLE (L0, 7Oy LAMB(41)ILZ
16 FGRMAT('D1,13)
LAMB(39)=4HWITH
LAMB{42)=4H DF
CALL PTVAL(T,LF+PLl,yI1)
It(FalieUed GO TU €0
T=5QRT(F)
GO Tu 31
8C F=0.
T=0
31 CUNTINUE
CALL PTVAL(T,LZsP2ZyI2)
1F(11) ¥3,84,985
33 LAMB(43)=4HP 6T
GG TO &6
34 LAMB(43)=4HP =
64 TO 46
85 LaMB{43)=4HP LT
d€ ENCOOE(L10,87yLAMBL4A4) )P
IF(I12) 934554,95
33 LAMB(45)=4hRP GT
GC TU 96
94 LAMB(45)=4HP =
GO TO v6
55 LAMB(4b5)=4HP LY
56 ENLUDe(luy87,LAMB(40))P2
o7 FORMAT(F443)
eNCLlui(duy4U LAMBLL4))F
$G6 FURMAT(14)
CALL SYMBOL(lce93aU9elaylUHCOVARIANCE yULU 101
CALL SYMROL( 12092489149 LAMB(21)y0e0s4)
ENCGDE(Z20950,L0R) E
CALL SYMBUL(Ll2e59Z2e8relaslLAsCalylo)
LGACL)=4HSE =
LQLL SYMBUL(.‘.Z',2-‘2!0147'.0/&1\)0\}7“1)
cNCODe (209 509L0A) SE
CALL SYMBOL(12.092e61elbyL0ZyCa0y9l0)
CALL SYMSOL(LZ2e952¢41e1l494FDF =90eU9s%)
eNCODL (2099906, LUA) LZ
CALL SYMﬂUL(lZ.O'Z.",.l‘f,LUA,U-U"!)
CUNTINUe
CONTINUL
CALL SYMBOL(L2e99e39414,LAMB(16)40eU929)
CALL SYMBOL(12e9GeaCyelayLAMB(21)9Ca0920)
CALL SYMBOL(12e98a09elayAMB{26),04Cy200
CALL SYMBOL(l2e 97059014y LAMB(31)40a0y201)
CALL SYMBUOL(12e97eU9eldsLAMB(3) 40e09101
CALL SYMBOL(12496e32e149LAMB(T) y0.04912)
CALL SYMBOL(12e90e49al4,LaMB(43),040,98)
CALL SYMBOLU(12496eCyel4yLAMB(10),04Uy12)
CALL SYMBOL(LZ2evS5etiseldyLAMB(13)90a0412)
CALL SYMBUL(1Z2e95469elédsLAMBI39),060416)
CALL SYMBUOL(12e15e49s149LAMB(45)404048)

[SREY)
N -




CALL PLOT(16409e09=23)
CONTINUE

IFLISW.EQ. 1) GO TC 18
J=K

Nil)=0L(1)

N(z2)=L(2)

ID=112

IG=1c

M=(

GG TGO 493

ReTUKN

END

166
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SUBROUTINE STAT(N1sN24sXsY9Al9yBLlyA2,9B29TeF9B,ySE)
Cx*%% PKOGRAM TO COMPUTE LOG-LOG REGRESSIONS FOR TWO SETS OF DATA
Cokdx AND TeST SLUPcS AND DISTANCE APART,
cx%xx% N1 IS NUMBER OF COBSERVATICNS IN FIRST DATA SET4N2 IN SECOND.
Cxx¥%x X IS X AALS VALUESs Y IS Y AXIS VALUES, Al AND A2 ARE ANTILUGS OF
Cxxax INTERCEPTS Bl AND 82 ARt SLOFES,T IS T VALUE BETWEEN SLCPESy
C*%%% F IS F TeST UF DISTANCE, B IS CCMMON COVARIANCE ESTIMATE
C*x%% JF SLCOPEs St IS STANDARD £ERROR UF B.

DIMENSICN a(l)y Y(1)

S1=0.

S2=0.

$3=0.

54=0,

5$55=0.

S6=Ce

21=0.

£2=0.

L13=C,

24=0.

I5=Ce

L6=C.

00 1 I=1ynN1

IF(R(1)ecQele) GU TO 1

IF(Y(I)etQe0s) GU TO 1

Al=ALGGLALT))

Yl=ALUG(Y(I))

S1=S1+Al

S5£=52+Y1

S3=Ss+A1%X1

S4=S4+Y1%Y]

S5=S5+A1%Y]

S6=56+1.

1 CONTINUE

F1=S1/56

F¢=52/50

F3=83-S1*F 1

F4=S4=-52%r2

F5=55=82%F1

cl=Fa4-(F5%F5) /F3

FoE=SAkT(el/{(S6-2.)*%F3))

Bl=F5/F3

F8=F2-Bl*F1l

Al=EAP(F3)

IFIN2.cQe0 )} GO TOU 59

M=N]1+NZ

L=N1+1l.

JUO 2 I=LyM

IFCA(I)eEQeO.) GG

IF(Y(I).CQ.\).) G’\:‘

Al=ALUGIACI))

Yi=ALUG(Y(I))

Ll=Z1+al

L2=22+Y1

13=13+A1%A1l

14=14+Y1*Y]

I5=15+A1%Y1

l6=1l6+1.

2 CONTINUE
Gl=Z1/10
Ge=12/16

-
(==
nNo
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G3=L3=-21*G1

G4=24-12%G2

G5=15-12%Gl
£2=64-(G5*G5) /G3
G6=SQART(E2/((26=2.)%G3))
B2=G5/G3

G8=62-B2%*G1l

A2=EXP(G8)

AN=S56+16=4,

Q=(EL+E2) /XN

T=ABS(B1-B2)/SQRT{Q*(1./F3+1./G3))

CO=56+16
Ci=S1+11
C2=52+12
C3=53+13
Ca=54+74
C5=S85+75

YY=Al

YX=A2

Al=Cl1/C0O
A2=C2/C0
A3=C3-Cl*Al
A4=C4—-C2*A2
A5=C5=C2%*A1l
D1=S1%S1/56+21%21/26-(C1*C1)/CO
U2=S2%51/756+21%22/26-(C1%¥L2)/CO
D3=S2%S2/S6+12%12/26-(C2%C2)/C0
Hl=A3=D1
H2=A4-D3
H3=A5-D2
H4=A4=A5%A5/A3
HS5=H2=H3*H3/H1
H6=H5/(56+26-3.)
HT=H4-H5
H8=H3/H1
H9=5QRT(H6/H1)
F=H7/H6

Al=YY

A2=YX

B=H3/H1
SE=SQRT(H6/H1)
RETURN

N0
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SUBRUUTING PULIS(AAsFRksaLral)

CUMPUTLS POISSON LIMITS FGR NON=70LRO FREQUENCY (Fk) WHoKE
IS USScRVED NUMSok.

DIMENSION al20C) v ELLUU) v AL{200) o BLLLITY)

ZQUIVALENCE (A(Lu1)48(1)),

(ALEL1CL1),3141))

CATA A/ SUGuUUUy UelBly Ue355y UeBlBy le300y 1e5T00 246139 34285

362859 46400y De323y De323y GebH00y 64686y Bellil2y 0elQly
55908y Y9e568B911lelT77911alT7412e817¢12e817913e67659144921
14e921 9166 16001677091 T74633919eUbV915e¢0550920e33U92243000
2103009022e940923eT0U123eT00192De4UU920e31U 2643109274730y
2829739289 TU130el201312070131e0Tu32e280934eUH090%e660y
34 400013002093 7abT093Te06TU938ei06093976019406940140e940
41 e 7OV 143045U144e2001494260 19454200904 7e02094T70a0F90 047,630y
4B e T4U IOV e4 1510290190514 290 1521509536720 9540990 9546999
55.5lu,5C09901560720156372J750.84J160.240161.900,62.810'
G2eBlut0344S0154eG5U1€0eT0U1606T0UPE0.T00963610U910Y96020
TLeU90171eCG0sT1e260172e60U 7422011564950 3T5a4G0y 7547580y
T1el6GsTBe13C1T9e550179.59335/

CATA B/ BUelDy Bletly 83uldy B4e¢57y B4aDTy Ba4edTy 3telly 51elny

ST a3y B85 e23y BYeZ2Ziy 90 a37Ty F1leT8y Y3448y 946231 Y4423
She Ty Y0alby STeS4y $9,174 99617y Y9617 910Ce329litleTly
1056310 llaa40lslChedlrl04e089105e909107632910%9e1191l0Fe61
1U9eGl9yllleallylllegaelll2eB79ll4ed49llGeBay)llaeBé4yllnoendy
110e9390110e35912Ce30912Ce309120e30190121eC691d2e3T4125477,
1296009 120elC912¢el091lCe43912Te709129214913Geb8y913ceuU3y
1320391324039 133414913444891356529137e799137e794137e7
1356499139 i991491el09 14270914401y 144%e0Lly144ellrladeidsy
1463991478091 459e539150a199150e159100e 3069101663 91024960
15944391 150e¢229156e3291566329196e87915864159159e489100692
166e 1991026159162 7541636359 104e031169¢909167.399109633
1090j30169033016906011710L7/

LCATA AL/ 56285y 5323y €allBOy BelUly Je598911e177312e3817913.765,

1409219107689 1T7et339154050920e335921e36492269459236T020
2540092063009 27673992849500930eUlT 9316675932627 T934e4u430
3406059 36elU3uy 37a0TU 506160939760 140e940941e750 9434490
44 420U 145¢28urd7e02094Tet5UrdBaT40990e04209516290152.150
D36 72U154e99U355.510 15606590 1928e720158¢b84C01606240901e67000
62e8lU163e430964e550960eTOUP604T6U 6841081096020 971audi0
1162809 72e€609 7442209750490y 7267609 77e¢16C 17867309 75¢9300
oU.ZSO'Sl.blG'63.14U'840570154.b7018b00109870480959c230'
BYe23UrT9Ue3TU1G91e 78019344809 946230 194700 3964UbCG9974240y
99 el1lT70999417Cr100Ce329101le719103e3191C4e4091C4e569105.90,
107652910 SeligiC9e619110ebl911l1la449112e879114e64911%e53%
115606U911€e93411863%5912Ce30/

CATA 8L/ 12Ue3069121e009122e3791230779125e409120426¢9126e48451274706

1290149130e069130e03913240391330144134.489135.92+137.75,
1377591380499 139e7511410i09142eTC1144e0l9144401r145.02
1466379147080 114Ge535150a199150La309151e€331526969154439,
1560229 1506a329150ecT 915801591594 81160eG29162e759162479)
10303991 €E4e€39165a5€91670399169e33,11094239169680,5171.07,
17263891736 7941750489170e2359170623917T7e48+1178e779180e14,
18le0791834059182,05918360609185613918664901187.899189483
16*’.8:}, 190021' ‘.‘;lo‘fé,l“’do 76‘19‘?0119195. 63v197009v 1970091
197769 1C5,049200e359201Le734203635920443692U049309205631
zubn50,2L709U'2L9-3U’211003'211.69'211.69)212.82'2140U9'
21540921668l 921845¢921501609219010922062992210569222486
2244209225901 22648192264617

DEN=AA/FK
NUM=,K+1e
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IF(NUM.GT.200) GO TO 1
AL=A{NUM) /DEN
AU=A1(NUM) /DEN

GG Tu £
AL=FR=1450%SQRTLAR)/DEN
AU=FR+1.96%5QRT{AM)}/DEN
Rz TURN

chND
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SUBRUUTINE PTVAL(T,NUF P,y 1)

FOR A Glven T valbc WITH NOF CuBReiS OF rrRecud™ THIS SUnROUTING

KeTURNS 4 PVALULy I=u It IQUAL TuUsI==1 7 LcSS THAN,I=1 Ir

GRealix THAN, IF NLF GReATER THaAN 30 T INFINITY LScD

COUIVALANCCACL 1) 2ACLe 1)) o (Al y12)ab{1lyL))

DIMENSIUN A(31411)58(31,2)

OIMENSICN A(314+13),2(13)

CATA Z/eYreBralreCGreDreb4re3relrelyaudreulyeUlyeuilil/

DATA A/7elD539el421 61371 el349el320al3l92%el3U93%412996%e120913%s1c7y
* -12070jd5p¢259'.Z7/9.27110267'-2051.263’0202vcZOle*.ZOU,Z*-Z59
*13*025575*0257'9*.d501o293155100-445'04d4104141040610404'.4uiyh399
¥ 9439390397 90356903509e35G92%339393%637293%e391¢5%,39094%43873,44305)
* n7271obl]y0554105é9'03599.5531.5#9,.5401-b43p-542,-54U'¢539'.955'
¥ 453/ 1e03090e53592%e053492%453395%053294%e53193%45309e52491094815,

X o160 90l lyrel2T9e i1lB31aTllyoelbCsaluldrelBur1etiT91eb55340949466329e651
¥ qOT U e00T 9L F OB 89000 T 9% eONE92%a08093%408493%46839e67491e370
*1096100970'.9‘911o920019\_6'06‘36'05099-(}651.d7990676'.873l.d73'0668y
¥ 48O eG0D1eB8639eEE21e68061908009e85993%4250 2% 48569 2% 480Dy 2% 4854
¥9 4042910670391 e30691e250916159(91e15691e134991e11G9lelOBylaluveledvly
= 1000811..0(55’1-079'1-\)76,1-U74v].-v?l’l.oOO;’l.UO?'l.Cééy1.\:0‘0,1-\.}63
*11.06191.\)0(&'1.U5S’1.U58’1-65611-051110056'1005511-0)5’1.;’36’5-076
¥9le009le03891le33)latTlbyle14Csledln9lesIT911a38391e37291e56391a35%0
916350 91e345910534l9les5791e33391e33U91e32891432591e323914321914319
¥31e3l09leditbsleldib9le3l4rle31l391e3119le51l)9lel2829e31l492e9209L2e353
¥9£0l13292eulS9]le 74391008559 1e86U11e063391e0lc9laTF691eT829leTTlylelbl
¥9gleT339leT4091leaTdCelel3491eT72991el259)elcivlellToleTlarlalligleils
*91-’@0,1.7Qj'l.7d1,1-699ylo697p10043'1407Ub'4cj03v3018Z12.776v

* 2.571,2.447,Z.3b5'2.bUb.Z.ZéZ,Z.ZZd,Z.Zul.2.179y2.1bb,2.145,2.131
*vZolﬁUvdcllU,Lo1vlv20093’2-086'Z.Jde2-0741L000912-bb4v2.660,2.050
*QZoODLvZ.Ude2-@4512-042'1.%0Uv3l.621vbo965v“.541y3.747v3¢365’
F3,14392e9989C089012e832L0207€402eT11892e68Ll926650926024926bu21926283
*2-507,2.j521l-559'£¢5Z814-315v2-50892-Suvv2-49272-485,2-47912.473'
*2.407'Zo‘ff)Z'd.‘Q.s—]"z-JZb/

CATA b/03-057'5.52515.54114.604v4.03213-7d]v3.499'3.355v3-250p3.16
Yy 3410093eUD59300Ul292¢ 9771902065471 2692112e89092e87T592e861924845902458
3] 920017292680 T92eT15702eT0T192eTT1992elT1i92eT76392eT75692475092451556306
¥e€2931e09691ce9421Eeblur0e86515e95595e4U013e08Ll04eTELr4eD8T94e437,
405109402 1940 l4U 9 4elT394eU1l593e650593692293e88393e850934813934792y
¥24760T 137451307259 24 101134090 13e67493602G9306469342G91/

I=¢

J=NUF

IF(NDFeGTe3u) J=31

IF{TeLTeA(Jdyrd) GL TU 4

IF(T«GTeA(Jy13)) CL TO 5

DC 1L M=1,13

{F{TebcealJyM}IGT T 2

CONTINUC

M=13

P=Z(M=1)=(T=AlJyM=1) )/ (i IaM)=p(JsM=1) ) E(Z(M=1)=T7{(M))

GO T3 <9

P=Z(™)

GU TJ 99

[==1

P=2(1)

GO Tu 99

I=1

P=2(13)

RETURN

cND
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/*

//LINK.SYSIN LD *

INSERT HERc Hgi DzCK FOR EZPLUT

/%
//G0.FT52F001 DD JUNIT=SYSCP
//GDWFT1ITFOCL DD UNIT=SYSDA,SPACs={TRK,(3004+30))

//GO.SORTLIB DU USNAME=SYS1eSORTLIBLDISP=(0LD,KEcP)

//50.5YSI3UT HD SYSOuT=A

//GO.SORTWKUL DU UNIT=2311,5PACe=(TrK,{100))
//GDeSURTHK (2 D0 UNIT=¢2311sSPACE={TRK,(130))
//GU.SORTWKG3 DU UNIT=23114SPACE=(TRK,(150))

//GDLFTIUFOUL DD UNIT=23149UCB=(RECFM=FB,LRcCL=8I98LKSITE=3520),
/7 SPACe=(TRK {30030

//GOeSORTIN LD VOLUME=ReF=%*,rT10500U 12 USNAMe=% FTLUFGuU Ly

/7 DISP=(ULL,PASS)

//GGSURTOUT D VOLUMC=ReEF =% FTLIOF301 yUSNAMe =% FT15Fu01

// DISP=(ILD,2AS5S)

/7GR« PLUTTAP: DD UNIT=TAPc 7 yVOL=SR=25.LAREL=(yNL)»UISP=0LD
//GQ.FTS503FO0L 0D *

SO1 AU=3A{R)

S02 Au=3A(R}I+RL

Se3 AD=3a(R}I+RL(CL)
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Sua AD-3A(R) AD-38{R)+RL

S05 AN=3A(R) AD=38(R)

Su6 AD=-3A(R) AD=-33{(1R)

Sut AD-3A(R}) AD-3R(1R)NIC-2

SC8 AD=-3A(R) AD=-3B{R)INIC-2+RL

S09% AD=3A(R) AD=3B(R)INIC-2(R)

S10 SUMAD=3A(IR}I(T+I])

Sil SUMAD=3A(IR) AD-3B(1R}

S12 AD-3A(IR) AD-3B(R)

S13 AU=3A(IR) AL-3B(RINIC-2

Sl4 SUMAD=3A(IR) AD-3R(IRINIC-2
S15 AD=3B(R)

S16 AD=-3B (RI+RL

S17 AD=3B{R)+RLI(CL)

S18 SUMAD=-3B(IR) (EI+IIT)

S19% AD=3B(RINIC-2

520 AD=3B(RINIC~2+RL

521 AD~3B (RINIC-2+RL(CL)

S22 AD=3B(1RINIC-2

S23 UNKNOWN

S24 SUM AD-3A(R)

$25 SUMAD—3A(R)+RL

S26 SUM AD=-3A(R)+RLICL)

S27 SUM AD=3A(IR) (I+II1,1+I111,1+1V)
528 SUM AD-3B{(R)

529 SUM AD=-3B{R)+RL

S30 SUM AD=3B(R)+RL(CL)

$31 SUM AD=3BUIR)(II+IIII1+#IV,I4111,1+1V)
532 SUM AD=-3A(IR) AD=3B{IR)(I+III,I+IV)
$33 AD~3B8{R-NC)

$34 AD=3B{(R-P)




S38

$39

540

S41

S42

S43

S44

S45

S46

S47

548

$49

S50

END

] *

/7

S

INSERT DATA HERE

AD=3B(R=NP)

174

SUM AD-3BUIRI{II+III,II+1V)

SUM AD-3 R
SUM AD-3 (IR)

AD=3B(R-C)

UM

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

AD=3(R)+RL

TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE

TITLE

LAST CARD




01-21-69

FORWARD MUTATION

1073

104

10-8

SUM RD-3 R

10!
D0SE

102

a= 32- 1

D
il

0. 19468752E-06

m
i}

0.20197029€ 01
o= 32- 2

A = 0.45975889E-06
B = 0.20379543E 01

T BETWEEN SLOPES
= 0.12

WITH 3 OF

P GT.S00

F DISTANCE

= 102.12
WITH1 AND 4 OF
P LT.001

COVARIANCE

B = 0.20307112E 01
SE 0.63463330£-01
ofF 4

LT



SUM AD-3

(IR}

1

(o))
o
)
— 104
o
]
—
o
s
2
103
=4
o S
—
T
=
]
=
o
[ond
=
2
o
o
u
1078
s
2
107
100

101
nASF

AT

A

T

WI
P

F

WI
P

Co

32- 1

0.85411878£-09

]

0.26673460E 01

= 32- 2

0.66522681£-08

0.25951858E 01

BETWEEN SLOPES
0.14

TH 3 0F

GT.900

BISTANCE
33.42
TH1 AND 4 OF
= .007

VARIANCE

B = 0.2624015S8E 01

SE
OF

0.22497463E 00
U

9.1
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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 1AYOUT
Title S C (Lr‘ce- <
Card No Card Color
Source
Edition
? ALeHABETL C S t; TITLE ComTIwUE o
3 SU'mmcuw[ number h3:
L, net yaed 4,
5' AD - 3 o (‘it‘L h5'
6. L.,
TJAD~33 IF NCT TCLMcRED b7,
8. ELSE Blang L8,
9. DikarYoN Lg.
10. 50.
11, TRIKARMo & o1,
12. 52.
13. 23
14, .
15. A 55.
16. | 56.
17. j 57 [
18. i - D 58.
19. / NUT vse 53.
20. i €0.
21 . “’ 610 !
22, ; 62. |
23. ! 63. i
‘24. V 6,
25. 65.
26| TITnE Besrws 26- {
7. - I
8. Here 8. !
29- @‘ 4
30. 70. |
31. 71. i
32. T2. i
33. 73.
3. Th.
35' 75' t
36. 76. i
37. 7. f
3. 78. /
39. 79. \ /
0. W 8 :

i 222283 w/ 24 [/wtﬂ ;L/Z%r é’dm%ow iz
29 ¢ /1/7 f \}/.( VL ,z/é
Vs
7/&/4 /a 4/74 64/45 /2 AFE 47/447‘6 f
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CARD LAYOUT y /
) i / l 7/ / A "/
Title - ’\/\ﬂkl Li {9\/%}" 2= ,’:"’ .. uL{"’ é/C’J u.; i x'li/"ldﬁ f; 2a A 2 '({'1‘ (k
Card No Card Color
7 /s i ,?-f"
Source /’,;m«,( fu.’/(" ijr /’}L/@ /gu 4:71“;
Edition
ERE - J g 41, .
2 Wb.wi!‘ Le Z"é/uwé Vs {
3. k3.
L, . ] hl,
5. g/;;e/fmum/ Aimbrer }:g I
6. /} . !
§ . ,‘f1 L7, H
I &w«m sl vy j
9. k9. :
10. 50.
11. g g;
12. : ' .
130 gl (LOLAL 53.
13. /I’ﬁ*ojL W 5k,
J15. 90 i
16. \~ 96- *
7. /\ 57.
18. ‘ 2
19. ! i .
20. e .| .
21. h,oL / ; 61.
22 LA . ULl e |
23 \ Y | 63.
57 N NPV &"U" f 6. :
25. C/LY'TTL | 65.
26. P | 66. j
. v . 67.
Qg' { lﬁ | 68
28. R, ", | .
2. v [ | 69.
0. . U/‘JJ‘X j :;2
31. Y A ‘ .
2. - 'I\ v ! k g 72.
33.] X ) [ 13-
3k P -
32. , /Q,t 5 gg
36. A i .
37- %f Lo 1T )
8. 78. /
39. 19. /
4o P 8o,

TY-111 (2-60)
(8-60)
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CARD IAYOUT

Title MOTART AR ALNSES 8T L7
Card No Card Color
Source

Edition

T 41

;. Suw\muf-q nowmbe r - .
3. L3, Quwmenic
L, - Li.

5. t!\(’(ﬂmoz.\f{ 1&5.

6. . &

T. . L7 -

8. —\Dfﬂgu 8. Exvonent
9. l;g = :
10. B

1) Trewtwent 51.

12. 52,

13. 53.

1k, o glg

15. .

16. es e 56.

17. 57.

18. 298
19. B
20- 6ai‘ usaD
5;.1 Mi 62. poT
23. 63.
2. 6h.
2 i
26. . B
27. N2 67.
28. 68.
. 6.

30. 72.

3i. . 1.

Rl M 2.

4 n

35 Blenk 75.

& 6. o 2ereo 76. DATE

T4 e decim i e

8. 78.

3. 9.

40 g Hymcetic _@g_

e o S R S L

m E

Contuiu mofafion 'ffe.gueuc,y
;‘lf:l{ﬂ,‘#
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/7 121824MSGLEVEL=1 DIANA SMITH 9704=1 Y12 5X%T.3-5048

//7408L1I8B DO DSNAME=SYS1.LINKLIByVOLUME =REF=LKCRSMPL,DISP=(0LD,PASS)

//7ASSEMBLELSYSIN DO *
SURTER START
USING #*,12

STH l4y12,12(13)

LR 5913

LR 12415

LA 13,AREA
ST 13,8(045)
ST 5,AREA+4
LA 1,PAKLIST

ATTACH EP=SORTyMF=(L,{1))

L 13,ARzA+4
L™ l4912912(13)
B8R la
LTORG
AREA ;S 18F
CNOP 0+8

¥ PARAMETER LIST

PARLIST OC X'8g!
ocC AL3(ADLST)
e X*Qooo!
ACLST OC X'0018?
e A{SURTCD)
e A(STCDED)
DC A(RCLCOD)
DC A(RDCOED)

DC Feoe
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uc F1Q?

SCRTCD bC C' SORT FIELDS=(142+CHyAy396+CHyAy12,74CHyA),!
oC C*SIZc=E2000?

STCOeDh DT cr !

RLDCD e L' RECDORD TYPE=r,LENGTH=80"

RDCOED DC c*
END

7%

//FT63.FTS50FC01 DD *
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F¥XFTNeLsPoGoFa

o

PROGRAM TO CUOMBINE AND PLOT

INTEGFR END

DIMENSION TLOTI(5N,16),LIST(20)NOW(2),A{1C0D)
CATA END/&4HEND /

CALL PLOTS(A,1200)

CALL IDAY(NOW)

DO 3 1=1.,50

READ(SN,1) M. (ILOT(T.L)sL=1,16)
FORMAT(1X+12,T19+15A4,A2)

IF(M,EQLI) GO TO 3

PRINT 2

FORMAT(*1 TITLE CARDS OQUT OF ORDER')
GO 710 7

CONTINUE

REWIND 10

READ(50,5,END=7) LIST

FORMAT(2NA4)
IF(ICCMPARE(LIST(1).ENDs3)aNELO) GO TO 6
END FILE 127

REWIND 19

CALL SORTER

REWIND 1N

CALL COMBINE(ILOT)

GO TO 4

WRITF(10,5) LIST

G0 TD 99

PRINT 8

FORMAT( *1*,'408 COMPLETED®)

CALL EXIT

END
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SUBROUTINE COMBINE(ILOT)
DIMENSION 1LOT(50,16)
DIMENSION LIST(20)4TARR(LT) +NOW(2)
DATA ITREA/999/
CALL IDAY{NDOW)
99 READ(1C.3,FNN=999) TEXP, IDES, 1ARR
3 FORMAT(2X,213,T16,16A4,A1)
I1SW=0
READ(ID+1,END=99Q)LIST
1 FORMAT(2DA4)
77 INUM=C
REWIND 17
PRINT 4.1EXP,IDES, TARR,NOW
4 FORMAT('1',,'EXPERIMENT!IS5,5X, *NDESIGNY +I5+410Xs15A4,A1,T100,2A4)
DFCOGE(B8D « 2o LIST) INSsIEs IDeXZ 9 XNy XT4XO4SUM
PRINT G+ (ILOT(IN+J)+J=1,15)
9 FORMAT('N',15A%)
PRINT -8
8 FORMAT( DY 151, TIN, *DOSE+T244 N1, T32,'N27,T37,NT?,
¥T44 o "FRACTION! ,T5G, *LOWER LIMITY4 774, *UPPER LIMIT?Y,
¥TDARG 'FREQUENCY '+ T1244'LOWER LIMIT',T119, YUPPER LIMIT')
? FORMAT(IZ2421343X+F74093F5.04E164R)
777 CONTINUE
SUM1=X%N
SUM2=XN/SUM
SUM3=XT
SUM4=XD
£8 READ(1P,1,.FND=222) LIST
CECODE(BO2 2 LISTITASIESIDsXDsXNoXTyX3y SUM
TF(XD.NE.XZ) GO TO 111}
IF{TAJNF.IN) GO TG 111
SUMYI=SUMY +XN
SUM2=SUM2 + XN/SUM
SUM3=SUM3 +XT
SUM4=SUM4 + XN
GO TO 88
111 FR=SUM1/SUM?
CALL POTS{SUM],FR.XLsXU)
FRACT=SUM1/SUM3
CALL BYICONF{SUML,SUM3,P1,P2)
INUM=INUM+1
PRINT 5¢INoXZ4SUML, SUM2, SUM4,FRACT,P1,P2,FRyXLs XU
S FORMAT( Y24 i 10 45X FTeNs5X43FTa0+6E1548)
WRITE(17) IFXP,IDES ITREAIXZyFRaXLeXU
WRITE(52,6) INLIEXP,IDES,XZ,SUMI,FR,NOW
& FORMAT(IZ2 42134606 4 FT7aloF5.0410KsE1648,T73,2A4%)
IF(ISW.FEQ.1) GU TO 444
IF(IALENLINY) GO TG 323
444 CONTINUE
END FILE 17
TFIINUM.LTL3) GO TN 233
CALL RFGR{NOW, ILOT,IN)
323 CONTINUE
ITF(ISW.ENL1} G0 TN 399
X7=¥D
TFLINJEQLTAY GO TG 777
IN=TA
GO 10 77
222 1SW=1
GO TO 111

399 CCONTINUF
RFTURN
END
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SUBROUTINF RFGR{NOW.ILDT,IN)

INTEGER TITLE

DIMENSIDON ILOT(56G.16)

DIMENSION F(50)+JCHAR({3),TITLE(1S)

DIMENSION NOW(2)+LIST{15)sA(B0)+B(5D)CI50)4X(57)
DIMENSION LAMB(3)

DATA JCHAR/ 5,6Ce60/

DN 151 1=1,15%

LIST(IY=TLOTCLIN,T)

JSW=0

RFWIND 17

READ(17+END=999) IF,I1VY,10Q0YXYZ,SUM,XLOW, XUPP
IF(XYZ.EQ.C.) GO TD 1

I=1

X(1)=XY2Z

A(T)Y=SUM

B(I)=XLDW

CLI)=X\yPP

READ(17+END=10) IX,1ZYSIPY«XYZySUMyXLOWXUPP
IF{IX.NE.IF) GO TQ 3

IF(TIZY.NELIVY) GO TO 3

IF{XYZ.FQ.3s) GO TO 2

IF{SUM,EQ."e) GO TO 2

I=1+1

GO TO 99

IF(I.LT.2) GO TO 988

CALL STAT(XsA+sSLsCL+SENSyFsSF,1)

PRINT 5

FORMAT{(//)

14=1-2

PRINT 64SLsCLeSFNSsF4I1JsSF

FORMAT( /74100 gT0r5, "SLOPE='3F1045, " +=1 ,F10,5+5Xs *SENS=1,E16,.R,
EEY g VF=1 (F10.545XetDF=1I5,5X,1SE=1",F10.5//)
PRINT 8

DN 7 J=1.1

N=X(J)

g=A(I)

E(J)=SENS*D%*%SL

PRINT Q¢De0sBII)WCLII)LELI)

FORMAT( DY yF9uNyT15,F16.84T40,E16e8,T6NE16,8:TROLEL1648)
FORMAT(90* ,2X," "DOSE?*4T18,'OBSERVED?*,T42, *LOWFR LIMIT*, T62,
*VJPPER LIMIT!,TR4,'"FXPECTED")

CONTINUE

CALL LLPLOT(-=T¢=3,X+JCHAR, .07 4A4B,C)

CALL GRCNARDIX{1)+EL1)+XGsYG)

CALL GRCORDIX(I)E(TI)4XF,YF)

CALL PLOT(XGsYGe4)

CALL PLOT(XFe.YF42)

Dﬂ 14 MD=IQI

CALL GRCORDIX(MP)B{MP),XG,YG)

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

CALL PLOT(XG+YGs4)

CALL PLOT(XF,YF,2)

CONTINUE

CALL SYMBOL(5e¢5+el9e14+4HDOSE,0.C +4)

CALL SYMBOL(NeP 94454014y GHFREQUENCY490.0,49)
DO 11 M=1,15

TITLE(M)=LIST(M)

TITLE(16) =4HEXP

ENCOOE(10,12.TITLE(LIT))IE
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FNCODE(10,13,TITLE(18)) IVY

FGRMAT(14)

ENCODE(1N,12.TITLE(YS))IN

CALL SYMBOL(1a5+10efhsaléasTITLE(L) 0.0, 76)
FORMAT{t'-1,13)

ENCODE(15+415+LAMB(1)) SL

FORMAT( 'SLOPE=',F6,2)

CALL SYMBOL(Be5seleelé4sLAMB(1)4+0.0,12)
CALL PLOT(13.0,409—3)

TF{ISW.EQ.1) G0 TO 999

IE=1IX

Ivy=12Y

GO TO 998

ISW=1

IF(I.LT43) GO 7O 999

G0 10 3

RETURN

END
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SUBROUTINE STAT(XsAeBLl+FT+FR,FyFE,41)
Cx%%% PROGRAM T0O COMPUTE SIMPLE LOG-LOG REGRESSION
Ck#xkx X=X AXIX VALUES.A=Y AXIS,.B81=SLOPE,F7=95 PC CONFIDENCE,
Ckk*%x FR=INTFRCEPT{ANTILDG) F=F VALUE TO TEST NON-ZERQO SLNPE,
C*%x% F6=STANDARD ERROR, I=NUMBER OF OBSERVATIONS
DIMENSION XU1),A(1),2{50),0(5Nn},T(30)
DATA T/12470644¢3034+341824+2e7769245T192444T02e36542e3064924262
2 .22B42e20142¢179+124160+2414542.13192612042.11052.10152.793,2,0R6,
52.080402e0NT7432.06992,06442e06092405642e052+2.04842.04542.062/
S1=C,
S2=0.
$3=0C,
S4=0,
S5=n,
S6=0e
Do 1 J=1,.1
X1=ALOGIX( J))
Y1=ALOGUA( J))
S1=S1+X]
$2=S2+Y1
S3=S3+X1%X1
S4=S54+Y1%Y]
1 S5=S54X1%Y]
CT=1
F1=S1/CT
F2=S2/CT
F3=S3-S1%*F]
F4=S4=S2*F2
F5=S5-S2%F]
F1=F4—-(FS%F5)/F2
F6e=SORT(F1/((CT-2.,)%F3)})
Bl=F5/F3
J=1
IF(1.,6T.32) J=32
ET=T{J-2)%F6
FR=F2~R1%*F1
F8=EXP{F8)
F={F5%F5)x{CT-2.)/{F3%F1)
RFTHURN
END
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SURRGUTINE RTICCONF{TN,TM,P1,P2)
Cxx¥% COMPUTES BINOMTAL CONFIDENCE LIMITS TN=DBSERVED NUMRER NUT OF TM
CH&xtxx  PI=OWFR LIMIT, P?= YPPER LIMIT Q5 PFR CENT

CATA B/.N001/

Q=TM+],

P1=TN/TM

P5=p1

[F{P1.,1Ta1a) 0 TO &N

Pi=.0QC

5¢ TF{TN.FR.M.) GO TO 260
pa=r,

CT=1,

9N X=TMxALNG(1.-P1)
7=ALOG(PL)-ALOG(1.~-P1)

S=FXP(X)

Y=1.

170 [F(Y.GEL.TN) GO T 170
X= Y472 +ALOG(Q=-Y)-ALNOG(Y)
S=S+FXP(X)

Y=Y+1.

GU TO 117

170 TFUARS(S=-4975)LT.E) GO TH 260
IF(CTGTe2%) GO TO 260
TF(S=e875.LT.00) GO TN 240
P3=P1
P1=(P3+P5) /2,

CT=CT+l1.

GO TN 9N

24~ p5r=pi}

P1={(P2+P5) /2.

CT=CT+1.

GO TN 9n

260 P2=TN/TM
P5=p?

TRFIP2.GTaa) GO TO 280

pr2=.01

280 TFLTNLEQ.TH) GO TO 440
P3=1.

CT=]).

290 X=TM:ALOG(P?2)

S=FXP(X)

7=AL0OG(1.,-P2)-2LUG(P2)

Y=1.

310 JFIYGF.TM=TN) GO T3 365
X= X+7+ALOGLO=-Y)=ALOG(Y)
S=S+FXP(X)

Y=Y+1.

GO TO 317

265 TFIARS{S=-.975)LT.F) GO TO 4490
TF{CTGTL2%.) GO TO 440
TF(S-.975.6T,0s) GO TO 42¢
P5=p2
P2=({P5+P3) /2.,

CT=CT+1:

GO TO 290

420 P3I=p?

P2=(P5+pP3) /2.

CT=CT+1.,

GO TO 29N

440 RETURN

FND
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SURRMUTTINE POTS(XX MRy XL sXU)

Cx*xxx COMPUTFS PNISSON CONFIDENCE LIMITS FOR NON-ZERQ FREQUENCY(FR),
WHERE XX IS OBSFRVFD NUMRER.

DIMENSION A(200)+8(100),A1(200),81(100)

FQUITVALENCE

(A(101),R(1)),

*

# 3 3 4 # 3 4 3t 3t #* ¥ #

3 4 3 36 3 3 # # % R

4 3 3 3 4F 3 It H &

DATA A/ OOG0RC,

CTATA B/ 80425,

CATA Al/ 3.2R5,

(A1(101),B1(1))

Na051y 023559 NaB18y 14366, 1970y 2.613, 3.285,
3,285, 4,467 4 5,323, 5.323, 6.686, 6,686y R,102, 8,102,
F.598s 945989114177 9111779124817 +12817+134765414.921,

140921 91607683164 TT0+17463041734N050419.050,20,4330,22.360,

216260922.9404234T760423,76C+25.400+264310,264310,27.720,

2BeG70+28.970430,020431,670M431.6T01932,280434.050434,660,
34.66N436.030,37,6T0:3746T704384160939.760,40,940,40,940,
41.7504043445004402600440260045428043474020447,6904947,690,
48,74001504427451¢290+51.290952.150453,721)+544990+54.99C,

5545104564997 15Bs 72019584720 1584840,6042404961900+62.810,

6248104634490 :64,950466eT601664TEN 3664T6N168.100463.620,

TLaN90 4 7160904716280+ 72.660,744227+75.490475,490,75.780,

TT7e160, T84 730473.980,79,980/

8leb61y B3,14,y 84457y 84.57Ty 84467y 86401y 87448,
89423, 89423, 89.23, 90437y 91478y 93,48y 94423y 94.23,
94470y 96606y 9Ta54s 99,17y 99,17, 99.,17,100.32,101.71,

1030319104440 ,104,4043104,589105,9091074325109.114109.61,
109.61+411041145111.444,112.879114.68449114.84,114,84,115,670,
116.93,118.35,120e36412043691206369121e06+12237+123.77
125.4691266264126026+1264484127e78+1294144130.68,132.03,
132673413240 341336144134.484135.9241374794137479+137.79,
138.494139,799141.164142,709144.014144,014144.014145.08,
146e39414748N4149¢53,15C04194150419415743691514634152.96,
154.3941564374156632+9156432,156487,158.15,159.48,160,92,
1627941624799 162e7991634354164463,165.3591674394169.33,
169633,169433,169.80,171.07/
56323y 6,686y B,102y 9.598,114177412.817+13.765,
14.9214166768417.633,19,050,204335,21e364+422.945423.762,
25e4000264306427,735¢286966430e0174310675+32.277934.048,
34,665:36,030,37,670438,160439.76C140.940+41.750+,43,45C,
44,2604045028N04T7e02004706900484740,5M042N0,514290452.150,
53,720 4544990455,5101564950+58.720+58,840460.240,+61.300,
62e¢810463.490+646950066T6D366.TE6E5841004694620,71.090,
T1.2B0072.66N3T4.2209756490, 75478043 77e160,784730,473.980,
8N e250481.610483,140 8445704844670 +86.010+87,4%30,89,230,
89¢23099Ne37059147801934480+4934e23C+1944700+96.06C997.540,
99,170+99.170,1004324101471+103431,104.40,104.58,105,50,
107¢324109,11,109,61431104114111.44,112.879114.84+114.84,
115.60+116.93+118.35,120,36/

CATA B1/

# #4363 S 3 O # #

DEN=XX/FR
NUM=XX+1,

1200360121 4N69122e37912367701256469126626+1264484127.78
1294144130,68,132.034132.73,133.14,41344484,135.924137.79,
137.799138449,139,79+141,164142.704144.014144.01+145.08,
1460394 14T7.B03149453,150419,15Ca36+1514634152.964+154.39,
15643241564321156487+15R415,159.48,160492+162.795162.79»
163¢35416446311650969167.39,169,33,169,33,169.80+171.07,
172638+173.799175.480176623,176e23,177448,178:774180,14,
171.67,183,n5,183,05,183.86+185.13,186.,46,187.89,189,.83,
139482,190,214191.464192.7691944¢11,195,63,197.094197.09,
197¢785,199,04420(04354201473+203435,204436+204.36,205.31,
2664584207 490,2094304211403321146992116699212.82+214,09,
215e4M4216.814218.5642194169219616422042%99221e563222.86,
224 .264225,90,22648142264R1/
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IF(NUM.GT.200) GO TO 1
XL=A(NUM) /DEN
XU=A1{(NUM) /DEN

GO 70 2
XL=FR-1,96*SORT(XX) /DEN
XU=FR+1.96%SQRT(XX)} /DEN
RETURN

END
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7 *

//LINK.SYSIN DD *

HexX DECK FGR EZPLOT GOES HERE

/*
//GULPLOUTTAPE DD UNIT=TAPc-T7,VOL=5ER=25yLABEL=(NL)y21S52=0LD

//GOeSORTLIA LD USNAMz=SYSL.SORTLIAR,DISP=(OLIKELP)

//G3e.SYSOUT DD SYSOUT=A

/ /G0« SORTWKUL DU UNIT=2311,SPACZ={TRK,,(1LO))
//50.SURTHKC2 DL UNIT=2311,SPACE=(TRK,(100))
/ /GO SDRTWK U3 D0 UNIT=2311,SPACe=({TRK,(150))

//G0LFET1UF001 DU UNIT=23149,UCB=(RECFM=FB,LRECL=80+3LKS172e73520),
// SPALc=(TRK, (3CU30))

//GCe SGRTIN DD VOLUME=RcF=%,FT10FOCL,DSNAME=%,FT10FOUL,

7/ DISP=(JLDPASS}H

//7GOSORTUYT UV VILUMz=Rer=¥FTLIUFUOL »OSNAME=X, FTLIOFGOL

/7 DISP=(3LU,PASS)

//GD.FT50FLG] DD =

S01 AD=3A(R)

502 AD=3A(R)+RL

S03 AD=3A(RI+kL(CL)

SU4 AU=3A(R) AD=3B(R}+xL

SG5 AD=~3A(R) AD-38(R}




506
So7
SGs8
SO9
S10
S11
S12
S13
Sla
S15
S1l6
S17
S1s8

S1%

S21
$22

S23

S29

S30

S31

S§32

S$33

S34

S35

S36
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AD=3A(R) AD-3B(1R)

AD=3A(R) AD=-3B(1R}NIC-2
AD~3A(R) AD-3B{(RINIC=2+RL
AD=3A{R) AD=3B{RINIC=2{R)
SUMAD=3ACIRI)I{I+IT)
SUMAD=3A(IR) AD=3B{IR)
AD-3A(IR) ADU=-3B(R)

AD-3A(IR) AD=3B(RINIC=-2
SUMAU=3A(IR) AD-3B(IRINIC=-2
AD=3B(R)

AD=-38B (R)+RL

AD=3B(R)+KL(CL)
SUMAD=-3B8(IR)(II+III)
AD=-3B(RINIC=2

AD=3B{RINIC=2+RL
AD=3B(RINIC=2+RL(CL)
AU=3B(1RINIC=2

UNKNOWN

SUM AU-3A(R)

SUMAD-3A(R)+RL

SUM AD=3A(R)+RL(CL)

SUM AD=3A(IR)(I+IT,I+4110,1+41V)
SUM AD=~3R(R)

SUM AD=3B(R)+RL

SUM AD=-3B(RI+RLI(CL)

SUM AD=3R(IR)(IT+TIII1+IV41+II1,1+1V)
SUM AD=3A(IR) AD=3B(IRI(I+IIL,I+1V)
AD-3B({R=NC)

Au=-3B(R=-P)

AD=3B(R=-NP)

SUM AD=3B(IRI{TII+I11,11+1V)




S37
$38
$39
S40
S41
S42
S$43
S44
S45
S46
S47
S48
$49

S50

END
/*

/7

SUM AD=-3(R}+RL

INSERT DATA HERE

SUM AD—-3 R

SUM AD-3 (IR)

AD-38(R~C)

NO

NG

NO

NO

NO

NO

NO

NQ

NO

NO
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TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE

TITLE

LAST CARD




FXPERIMFNT 22 DESIGN 1
AD-3B{R-C)
S NOSE N1 N2
39 5n50. 50. 299,
19 10200, 76. 6004
39 22000. 93.  590.
19 41n00., 68.  599.
SLIPF=  0.77684 +~  0.58738
NOSE OBSERVED
5150, 0.14178223E-04
10200. 0.26603899E-04
22000, 0.609767T16E-04

41000,

0.65641652E-04

NT

550.

1725.

2606,

1644,

SENS=

050 52 295

FRACTION
0.16722405FE 00
0.12666667E CO
0.15762711€ 00

0.113%52253€ 00

LOWER LIMIT

0.10681872E-04
0.20597014E-04
0449496055E~04

0.50341347€E-04

0.20314843€-

471

LOWER LIMIT

0.12417718E-04

UPPER LIMIT

FREQUENCY

12-09-68

LOWER LIMIT UPPER LIMIT

C.12680602E 00 0,20747942E N0 0.14178223F-04 C.10681872E-04 N.18417501E-04

C.10118479E €O 0.,14347804F 00 0.26603899E-04 0.20597014E-04 0.32985321E~04

0.12939960F CO 0.,17715722E 00 N.60976716E-04 0.49496055E-04 0.74004754E-04

(489299142E~C1 0.12950319E 00 0.65641652E-04 0.50341347€-04 0.81733509E-04

07

F= 32.38626

UPPER LIMIT

D.1B4175C1€E-04
N+32985321E-04
0.74004754E-04

0.81733509¢E-04

DF= 2 SE=

EXPECTED
0.15299636E-04
0.26415422E-04
0.47993788E~04

0.77841745E~-04

0.13651

761



FREQUENCY

104

10-5

AD-38 (R-C)

195

EXP

22—

39

10%
0QSE

SLOPE=

5
0.78

108




196

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)
(2)
(3)
(4)
(5)

Program

Data for chi-squares (does not have to be sorted)
END card

Repeat of (2), (3) for each problem

/* 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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CARD LAYOUT
Title MoeTAn =  ANALNSES D7 P
Card No Card Color
Source
Edition
T L.
;' Summnry  nember 42. .
3 3./ aumerte
i, _ Lk,
5. txpenmoz.\f( ks,
é. W, E
T. . L7 -
8. ‘Dﬁs«:)u h8'}F)L0¢'b1¢'n+
9. ‘;g- -
10. ¢
11. Trewhwent 51.
12. 52,
130 53'
1k. g‘;
15. 2 .
12. Des e 56.
17. 37
18. 552
19. *
20. &. yse’
20 m e N
23, 63.
24. 6h.
23. &:
a2l w2 67.
28 gg
2. .
0. ;o.
3. . 1.
;2- A’ T 2.
5 i
351 Blank 75.
dk 36. [} BCro 76. _D;\T€
gg. P decim o} ;g'
3. T9-
50. Rumeric 8o
TY-111 (2-60)

-

, “ E ;(' r :K&,‘P
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// 10847+MSGLEVEL=1 DIANA SMITH

//7J08LIB DD DSNAME=SYSL.LINKLIB,VILUME =REF=LKCARSMPL,DISP=(LD,PASS)
// EREC ACGTyPARM.GU='EU==1,DUMP=—51

//7ASSEMBLE.SYSIN DD *

SURTER START
USING #,12
STH lay12412(13)
LR 5413
LR 12415
LA 13+ AREA
ST 13,8(045)
ST 5yAREA+4
LA 1L4PARLIST
ATTACH EP=SORTyMF={E,{(1))
L 13yAREA+4
LM l4412,12113)
BR 14
LTORG
AREA DS 18F
CNOP 0+8

* PARAMCTER LIST

PARLIST OC
ne

bC

A'80?
AL3{ADLST)
A'U000!
A'J018¢
A{SORTCD)
A{STCOED)
A{RCDCD)
A(RUCDED)

FCOI
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BC Fr'o?

SORTCUL DC C' SORT FIELUS=(3464CHyAy1247+CHyA9Ll92yCHyA),?
LC C'SIZE=£2000"

STCLeD bC cr

RCDCD be C' RECORD TYPE=F,LENGTH=80"

RDCOED bC ce
END

7%

//FT63.,FT50FC01 DU *
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*XFTN,LGsP F.
Cxx%x% PRNOGRAM CHI-SQUARE FOR P.NP,NC AND NC,C
DIMENSTION NAME(2)
NIMENSTON NOW(2),LIST{20),Z010041C) X100 417),TC(1C)TRI1INO)
CATA TEND/4HEND /
CALL IDAY(NOW)
10 REWIND 10
20 READ(S5N,?12,END=110) LIST,0S
212 FORMAT(20A4,T12.F7.0)

21 FORMAT(2NA4)
IF(ICOMPARF(IENDLIST,3).FQ.D) GO TQ 23
IF{DS.ER.0.) GO TO 20
CFCODE(4,22,LIST) IS

2?2 FORMAT(T12)

IF(IS.LT.33) GO TO 20
IF(IS.GT.35) GO TO 20
WRITE(10,21) LIST

GOQ TC 20

7?3 END FILF 10

PRINT 1234
1234 FORMAT('1)
REWIND 10
CALL SORTER
REWIND 10
PRINT 24.NOW
PRINT 25
24 FORMAT(*1 CHI-SQUARE ANALYSTIS',TO0Q,*DATE ',2A4)
25 FORMAT( N ,THy *EXPERIMENTY 4 T18,*DESIGN* T284*DOSE? 4 T4, PV, T44,
* OINPYT49,'NC TS5, 9C s TT54 P T854INP* ,TG5,'NC*,T105,'C'//)
L=0
[SW=C
READ(IN.26,END=10) IS,IE+IDsBD+XN1

26 FORMAT(I2,413,413,T12,FT740+T1G5.F5.0)

30 1=0

40 I=1+1
7{l.1)=0.
2(1.2)=0,
7(1,3)=0.

IFLIS.NEL33) GO TO 60
2(Y,42)=XN1

50 READ{10426+END=51) IS,IG+IX+XDeXN1
GO TO %2

51 TSwW=1
60 TO 90

52 IF{IF.NE.IG) GO TN 90
IF{ID.NE.IX) GO TO 90C
IF(BD.EQ.XD) GO TO 560
7(1ea)=7(1,1)42(1,2)

T=Z(1:4)+21(1,3)

P1=Z(1.1)/7

P2=2(1,2)1/T7

P3=Z(1.3}/7

P4=7(1+4)/7

PRINT 534 IFsIDRDeZ (Lol 4Z(142)42(L43)42(144)4P1,P2,P3,P4

53 FORMATI'0" 42110,4F1N045X 44F5,04,1CX04F10D.5)
BD=XD
GO TO 40

60 IF{IS.NE.34) GO TO 8N
Z{I.1¥=XN1

70 READ(10+264FEND=51) IS,IG.IX+XDsXN1
IF(TE.NF. IGIGO TO 90




201

IF(TDJNELIX)IGO TO 90
TIF{BD.EQ.XN) GO TO BN
ZUTe6)=Z2{1,1)+2(1+2)
T=2{T.4)4+2{1,3)
P1=Z2(1,1)/7
P2=211,2}/T7
PRA=7{1,2)/T
PRINT S33 IF,I0sBDeZ{T191)oZ{1+2)92(143)4Z(1:44)+P1,4P2+P3,P4
RN=XD
GO TN 40
3N IF(IS.FN.3%)Y GN TO ©°3
Rl PRINT 82.LIST
82 FORMAT( ') DUPLICATE CARD '.2CA4)
GO TD 16
83 Z(1,2)=XN1
7L +4)=201,1)42(1,2)
T=2(1e4)+Z2(1,3)
P1=7(1,1V/T7
P2=7(1.2) /7
P3=7(1,3)/T7
Pa=7{1,s4)/T
PRINT 53, 1FsID BDsZ2(141) 2 1¢2)4Z{1+3)+s2(144),P1,P2,P3,P4
RFAD(ID:?ﬁvENDz 89‘ ISOIE’ID'BD’XNI
TF({IF.NEL.IG) GN TO 110
TFUINWNELIX) GO TO 100
IF{BDJNELXD) GG TO 40
GO TN 81
89 ISW=1
GO T 100
SN CONTINUF
Z2(1a4)=2(1,1)Y4+2(1,2)
T=7(T1e4)+2(1,3)
P1=7(I.1) /7
P2=21{1.2V /7
P3=724(1+43)/T7
Pa=72{1,41/7
PRINT 53, IF4INBDsZ(1s1)sZ{142)4Z(143),2(1,4),P14P2,P3,P4
100 IF(I.LEL.1) GO TO 10
tNOP=1
NAME{(1)=4HP NP
NAME(2)=4H NC
CALL CHISO(Z,14141¢34CSoyNDFIFRRyTR,TC,Py IRE)
L=L+1
¥(Lo1)=TCL1)
X{L,2)=TC(2)
X(L3¥=TC(3)
X{L+4)=TC{1)+TC(2)
T=X(Le1)+XUL+2)4X(L,3)
P1=X(L,1)/7
P2=X{L,2)/T7
P3=X(L.3) /7
P4=X{L+4) /T
PRINT ‘jOQv(X(L'J)9J=1v4)oP1'P20p31P4
1IN9 FORMAT( 0", ' TOTALS?Y 4 T37,4F5404 10X 4F1NL5)
1060 IF(IRF)1I1,102.,1C3
101 L7=4HLT
GO 1O 1n4
192 LZ=4H=
GO TN 104
173 IF{IRE.GT.1) GO TN 106
1. 2=4HGT
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104 PRINT 175,NAMELCSoNDF,LZ,P
105 FORMAT(//.' CHI-SQUARE '2A4,%'=" ,FE16.8," WITH',I3,"
* P Y AL,F4.3//)
60 7O 108
176 PRINT 177 ,NAME,CS,NDF
107 FORMAT(//+' CHI-SQUARE "2A4,%=t ,E16,8,"' WITHY I3,
1NR IF(LONP.NE.L) GO TAO 109
CALL CHISQ{Z+1+T7+3449CSyNDF4IFERRyTRsTC 4P,y IRE)
LOGP=?
NAME{1) =4H NC
NAME({2)=4H C
GO TO 1700
109 CONTINUE
=0
IF{ISW.NE.1) GC TO 130
IF(L.LE.L) GO TO 10
LOOP=1
NAME(1)=4HP NP
NAME(2)=4H NC
CALL CHISO(X+lsLely3,CSoNDFIERR,TR4TC,P,IRE)
Ti=TC(1)
T2=TC(2)
T3=TC(3)
T4=TC(1)+TC(2)
T=T14T2+73
P1=T1/T
P2=T2/T
P3=T3/T
P4=T4/T
PRINT 3N0G,T1+T72,T3,T44P1,P2,P3,P4
30N9 FORMAT('D® s 1GRAND TOTALS '+ T37,4F5,0,10X44F10.5)
2000 TF({IRE) 2001,2002,2003
2001 LZ2=4HLT
60 TO 2004
2002 LI=4H=
GO TO 2004
2003 IF(IRF.GT.1) GO TO 2006
LZ=4HGT
2004 PRINT 2N05.NAME.CSyNDFLLZ,P
2005 FORMAT(//,' BETWEEN ' 4 2A49 "=, E16,84% WITH' 313,
x P VY A4,F4.3//)
GO TO 2008
20N6 PRINT 20N7.NAME.CS,NDF
2007 FORMAT(//.' BETWEEN * W 2A44 %=1, E16.89" WITHY,I13,?
2008 IF(LOOP.NE.1) GO TO 2009
CALL CHISO(X+1eLs3949CSs+NDF+TERR,TR,TC,P, IRE)
LogpP=?
NAME{1)=4H NC
NAME(2)=4H C
GO TO 2¢00
2P09 CCONTINUE
GO TN 10
110 PRINT 111
111 FORMAT{*'1 JOB COMPLETED')
CALL EXIT
END

DF® , 10X,

DF*//)

DF* 410X,

DEY//)
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SUBROUTINE CHISO(AsN1,NyM1,M,CS+NDFsTERRy TRyTCsP,IRE)
DIMENSION A(10C+10),TR(100D)},TC{10)

FIND DEGREES OF FREEOOM

IER=0
CS=0.
NR=N+1-N1
NC=M+1-M1
NM=NR*NC
NDF={NR-1)*(NC-1)}
[FINDF) 545410

5 IFRR=3
RETURN

COMPUTE TOTALS OF COLUMNS

10 DN 9C I=N1,N
TR{I)=0.
D0 S0 J=M1,M

96 TRIT)=TRITI+A(T.J)

COMPUTE TOTALS OF ROWS

na 10D J=M1,M
TC(JI=N.
DO 1¢N I=N1,N

100 TC(N)=TCLIY+A(T,J)

COMPYTE GRAND TOTAL

GT=C,
00 11¢ I=N1.N
110 GT=GT+TR{ 1)

CCMPUTE CHI SQUARE FOR 2 BY 2 TABLE (SPECIAL CASE)

IF(NM=4) 137,120,135
12C CS=GT*(ABS{A(NL+M1) & A(N,M)=A(NL,MIXA(N,ML))=GT/2,0)%%x2/{TC(M]1}x%
X TCIMIXTR(NL)I®TR(N))
CALL PCHIUINNF,CS+P +IRE)
RETURN

COMPUTE CHI SQUARFE FOR CGTHER CONTINGENCY TABLES

130 00 140 J=M1.M
DO 140 I=N1.N
F=TRIDI*TC(J)/GT
TF(F-1.01135,140,147

135 TERR=1

140 CS=CS+(ALTLJI-FI*X{A(T,J)-F)/E
CALL PCHI(NDF+CS,P4IRE)
RFTURN
FND
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SUBRDUTINE PCHI(NDF+CS+P,IRE)}
DIMENSTION X{(304+13)yA(307)14B{30+6)4+2(13)
FQUIVALENCE(X(1+1)sA{141)),(X(148),BC1,1))

PROBABILITY VALUES FOR CHISQUARE(CS) WITH DEGREES OF FREEDOM(NDF)

IRE=-1FOR LESS+0 FOR =.,1 FOR GREATER,2 FOR NDF TOO LARGE(31 uPpP)

DATA A/.00003934401+40717902074041290676+e¢98911e3491e73,2.16,
2e643e0743e5744e07144615¢1495671602616e84472043,8403,846459,26,
9¢R9410¢5+1102+11484+12.5+13.1,13.8, .00C157,.020144115,,.297,
¢554408720110249106542409+20569300593657144111446695e2395.81564.41,
Te0ls74639862698¢90194549100624104991125112029112e9113e6914e3,1544
000982, .0506+02161048434831910249106992e1842¢7+3¢2513.82,44%,
5eM1¢5063960269609117056+84239849199¢59+1043911e911,7912.4413.1,
13.84140691543416091648s ¢00393,.10342352,47114141591.64,2,17,
2¢734343303.9444057450231548946e5717026972496+48¢67+9¢39,10.1,10.9,
1106¢12434130101308,140641564¢1662,16.9,1727518,5y, 015844211,
©584410069106192e62012e8303449+4017144871505816¢397e04+7e7998455,
9¢21+5100141009911070120491302+140414.8915.7916459173+18.1,18,9,
194892006+ 0102+057511621 0169292067 93445+4425+15.07+5.904647T4,
Te58+8e441943091002911e092169¢1248913.741446¢15.541663417.2,18,1,
19.041906992008421e74226742366924e5+ 245541439,2,37,3,.3644.35,
5¢35+6035474344843499¢34+100391143,41203413,3,14.3415.341643,1743,
1803019¢342003421242203423039244392503126e3127¢3928¢3,29.3/

DATA B/1e3242e771401145¢399606357084+9¢0441002+11104412.5,13,7,
1408¢16000170191842+1904+200592166922.71230812449026032701¢2842,
29¢3030044310593206433.713448y 2719406146025, 7.7819¢24+10.69
120913049147 916¢917¢3118¢541980210192243123.5,24¢8926404927.2,
2804429.6+3008+132e09330243444935.6936.7+37e9+39,1¢40,3,
3eB41509937e819904991101+12063142151505116499118e3019e7921692244,
2307+250002603927206+2849930419314493247+33.913542936.4¢3747+38,9,
400194103+42061430895002+7e38+9¢35:1161912e851404916e09170541944
7005021099230342407026e1127¢5428.8¢3042+13145132¢943462+35.5436.8,
3841439.4+4006¢4129+4302+4405045.794T740s  6.6349421411.3,13,13,
1501416248+1825+20013210792302924e79264292707929e143006+32.0+33.4,
340843602¢370613B09+4003+41060430044403945.64474094803+49.6950.9,
TeB811006012e8414¢91160791805920039220123e6925402+26e892843529,8,
210313208¢34024350793702+380644009410494208184,4445,614609,4843,
4946+451.045243+453,.7/

DATA 7/0995¢09904¢975+¢950+e900904 75040500 +¢2505021004050,.025,

* .010,.005/

IRF=0
IF(NDF.GT.30) GO TO 11
TF{X{NDF+1)=CS) 746,5
ITF{X{NDF+13)=CS)449.8
RO 1 J4=2,13
IFICS—X{(NDFeJ))2+10,1
CONTINUE
P=Z(J=1)=(CS=XU(NDF ¢+ J=1))/(X(NDFoJ)=X{NDF, J=1))%{Z(J=-1)=-2(J))
RETURN

P=Z(1)

RETURN

P=7(13)

RETURN

IRF=1

GO TN 6

IRF=-1

GO TO 9

P=2(J)

RETURN

IRF=2

P=0,

RFTURN
END
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Iz

//GJeSIRTLIB JL DSHNAMe=SYS1eSURTLIR,ZOISP=(0LDKeP)

//7GO.SYSIUT DD SYS3UT=4

//GUSORTWK UL DU UNIT=2311,5%ACc=(TRKy(1CU})

//750.SUORTWKOZ LU UNIT=2311,SPACI=(TRE,,(100))

//G0.SORTHKU3 O UNIT=2311,5P8Ce={TRK, {102

/760 FT1OFUUL DU UNIT=23144900B=(RECFM=FByLFclL=n03LK5172=3520),

// SPACE={TRLy (30D 30))

//7G0eSURTIN DD VOLUMeSReF=%oFTI0FUOL 9 OSNAME=%,FTLIUFUILy 31SP=(LLN,PLSS)
//GUSURTIUT DU VOLUMAE=REF=%FTL1OFGULy 3SNAMe =%, FTLOFIOL »DISP=(0OLT,PASS)

//GULFTS5UFJUL L *

INSERT DATA Hirc

/[ *

//



CHI-SOUIARFE ANALYSIS

EXPERIMENT DESIGN
22 3
22 3
?2? 3
22 3
TOTALS
CHI-SQUARE P NP NC =

CHI-SQUARF NC C

22 4
22 4
22 4
2? 4

TOTALS

CHI-SQUARFE P NP NC

CHI-SQUARE NC C =
GRAND TOTALS
BETWEEN P NP NC =
BRETWEFN NC C =

DOSE

5050,
10200.
22000,

41000.

0.37474S85€E 01 WITH

0.32974482F 01 WITH

5050,
19200,
22000.

41000,

N.12088959F 02 WITH

0.35127859F 01 WITH

0.76756020E 01 WITH

0.28858843E 01 WITH

3.
22,
27.
27,

106,

44,
35,
27.
20.

126.

232.

NP

31.
28,
34,
30.

123,

6

3

58.
41.
66.
48,

213,

6

3

336,

2

1

NC

114,
123,
163,
117,

517.

DF

DF

196,
160.
142.
140.

638,

OF

DF

1155.

DF

DF

61.
50.
61,
57

229.

102,
T6.
93,
68.

339,

568,

« 711

367

«063

336

«023

«092

N.17143
012717
0.12054
C.15517

0.14209

0.14765
0.14831
0.11485
0.09615

0.12897

0.13465

NP

N.17714
0.16185
0.,15179
0.17241

C.16488

Ne19463
0.17373
0.28085
0.,23077

0.21801

0.,19501

DATE 12-09-68

NC C
0.,65143 0.34857
0.71098 0428902
0.72768 0.27232
0.67241 0.32759
0.69303 0.30657
0.,65772 0.34228
0.67797 0.32203
0.60426 0.,39574
0.67308 0.32692
0.65302 0.34698
0.67034 0.32966

4 t

90¢



3-50.
51.
52.
53.

54-63.
64.
65.
66.
67.
68.

97-102.
103.
104.

105.
106.

107.
108.
109.
110-135.
136-160.

161.
162-163.

164-166.
167-183.

184,
185.

207

ORNL-TM-2544

INTERNAL DISTRIBUTION

M. A Bender 69. Roger H. Smith

S. F. Carson 70. R. C. von Borstel

F. J. de Serres 71. Anna R. Whiting

W. H. Jordan 72. A. M. Weinberg

R. F. Kimball 73~-85. Biology Division Editorial Office
C. E. Larson 86. Biology Library

J. L. Liverman 87-88. Central Research Library

A. J. Miller 89. ORNL - Y-12 Technical Library,
K. Z. Morgan Document Reference Section

R. A. McNees 90-94. Laboratory Records Department
H. G. MacPherson 95. Laboratory Records, ORNL RC
Diana B. Smith 96. ORNL Patent Office

EXTERNAL DISTRIBUTION

Dr. N. Barr, Division of Research, U.S. Atomic Energy Commission,
Washington, D.C.

Dr. John R, Totter, Director, Division of Biology and Medicine,
U.S. Atomic Energy Commission, Washington, D.C.

Dr. C. W. Edington, Chief, Biology Branch, Division of Biology and
Medicine, U.S. Atomic Energy Commission, Washington, D.C.

Dr. John E. Hewitt, Ames Research Center, Moffett Field, California
Capt. Walter Jones, Director, Biotechnology and Human Research,
Office of Advanced Research and Technology, NASA, Washington, D.C.
Dr. W. Keller, Space Vehicle Research and Technology, Office of
Advanced Research and Technology, NASA, Washington, D.C.

Dr. Sohei Kondo, Faculty of Medicine, Osaka University, Osaka,
Japan

Dr. L. E. LaChance, Metabolism and Radiation Research Laboratory,
USDA, State University Station, Fargo, North Dakota

Miss Winnie M. Morgan, Technical Reports Office, Grants and Research
Contracts, Office of Space Sciences, NASA, Washington, D.C.

Mr. T. Smull, Director, Grants and Research Contracts, Office of
Space Sciences, NASA, Washington, D.C.

Dr. John W. Tremor, Ames Research Center, Moffett Field, California
Biotechnology and Human Research, Office of Advanced Research and
Technology, NASA, Washington, D.C.

Director, Bio-Science Programs, Office of Space Sciences, NASA,
Washington, D.C.

Division of Technical Information Extension

Laboratory and University Division, AEC, ORO

Dr. B. B. Webber, Biology Department, Augusta College, Augusta,
Georgia




186.

187.

188.

189.

190.

191.

192.

193.

194,

195.

196.

197-210.

208

Dr. S. P. Johnson, North American Aviation, Inc., Space and
Information Systems Division, 12214 Lakewood Blvd., Downey,
California

Dr. Stephen W. Gray, Emory University, Dept. of Anatomy,
Atlanta, Georgia

Dr. Betty F. Edwards, Emory University, Dept. of Anatomy,
Atlanta, Georgia

Dr. Charles J. Lyon, Dartmouth College, Department of
Biological Sciences, 412 Gilman Laboratory, Hanover,

New Hampshire

Dr. Herbert M. Conrad, Resources Planning and Control Corp.,
1222 East Grand Avenue, El1 Sequndo, California

Dr. Donald E. Ekberg, General Electric Company, Valley Forge
Space Technology Center, P. 0. Box 8555, Philadelphia,
Pennsylvania

Dr. Arnold H. Sparrow, Biology Department, Brookhaven National
Laboratory, Upton, Long Island, New York

Dr. Rudolf H. T. Mattoni, NUS Corporation, 3309 W. E1l Sequndo
Blvd., Hawthorne, California

Dr. Luolin Browning, Rice University, P. 0. Box 2666, Houston,
Texas

Dr. Irwin I. Oster, Dept. of Biology, Bowling Green State
University, Bowling Green, Ohio

Dr. Richard W. Price, Dept. of Botany and Plant Pathology,
Colorado State University, Fort Collins, Colorado

Mr. Charles A. Wilson, Biosatellite Project Manager, Ames
Research Center, NASA, Moffett Field, California




	image0001
	image0002
	image0003

