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- »This study brings together thé programs developed in three previous ’ ;
reports into a unified sampling syétem. One segment contains the single and :.i
double sampling plans of MIL-STD-beD atong with subroutines that evaluate the -
normal, tightened and reduced plins including switching rules. ONutput T.j

Livrare Lot Lacprehs (2F7) "]

includes system OC curves, and &SN, AOQ, and AFt curves in either graphical or

tabular form. Another segment derives single and double sampling plans to

satisfy two points designated on the OC curve. An algorithm is employed which
seeks to minimize the ASN at a designated Acceptable Quality Level (AQL). The
third segment is designed for use when rectifying inspection is employed. It
derives single and double sampling plans based on one point on the 0OC curve,

either the process average or a specified AQL value. intended to not exceed a

R A Ot.('lj.h.‘q (phtllff L'v"‘ r
specified AOQL and miniﬁizing the AFI at the process average or specified

AQL. Programming is written in FORTRAN IV and development was on a VAX 11-750 .;i
computer. f:f
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INTRODUCTION

This report brings together the results of three previous studies dealing
with acceptance sampling using attributes data. The previous studies dealt ﬁ;
with single and double acceptance sample plans. The first involved a -7
computerized version of MIL-STD-1050. The second dealt with the design of 4

double sampling plans in cases where rectifying inspection is not employed.

;v‘ An objective function is introduced which minimizes the average amount of

hHI inspection when the process is operating at what is considered an acceptable
o level, The third study assumes that rectifying inspection is planned based on
ﬁ;; some specified Average Outgoiing Quality Limit and has as an objective function
i;? the minimization of inspection when the process is operating at an acceptable

level. A1l computer programming is in ANSI FORTRAN IV and the programs were

developed on a VAX 11-750 computer utilizing the VMS operating systems.

DESCRIPTION OF THE PROGRAM SEGMENTS

List of Program Segments

The programming system is composed of seven main segments. Each performs

a specific activity with respect to the operation of the system or contains E{

the code for executing the user's choice of sampling plans. These include: L
-y

1. Finding and evaluating MIL-STD-105D single and double sampling plans 1

as a system of normal, tightened, and reduced inspection plans. é{

2. Deriving sampling plans to minimize the Average Sample Number (ASN). -
or average sample size:
3. Deriving sampling plans to minimize the Average Fraction Inspected -

(AF1) based on a specified Average Outgoing Quality Limit (AOQL).




The program segments are:

QUALITY.COM A command file that complies and links the program
files into an executable file, QMAIN.EXE.

(MAIN.FOR The main program control file from which are called the
three sampling plan programs.

OMIL.FOR The program containing MIL-STD-1050 sampling plans and
the analysis package.

QASN.FOR The program for finding single and double sampling
plans based on minimizing the ASN.

QAFI.FOR The program for finding single and double rectifying
inspection sampling plans based on minimizing the AFI.

PROBS1.FOR A program for calculating probabilities, binomial or
Poisson, for single sampling plans. It is used by QASN.FOR and
QAFI.FOR.

PROBD1.FOR A program for calculating probabilities, binomial or

Poisson, for double sampling plans. It is used by QASN.FOR and
QAFI.FOR.

Program Segment QMIL.FOR

The program QMIL.FOR contains all of the single and double sampling
acceptance plans from MIL-STD-1050 for normal, tightened, and reduced
inspection., They are organized such that the user goes through identically
the same procedure as if the Standard were being used. First, an Inspection
Level is entered (Special Levels S-1 through S-4 or General Levels I, II, or
I11) followed by lot or batch size. This leads the program to the selection
of the appropriate sample size code letter. The required AOL (Acceptable
Quality Level) is entered next. This value must be one of the prescribed
values in the Standard. Any other value will lead to extraneous and undesired

results. Those values are, expressed in percent defective or defects per 100

units:

5, 0.025, 0.040, 0.065, 0.10, 0.15, 0.25, 0.40, 0.65,
.5, 4.0, 6.5, 10, 25, 40, 65, 100, 150, 250, 400, 650, 1000.
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Once a system of sampling plans has been obtained, the user is given the
option of having the system analyzed. Output of the analysis may be either in
tabular or graphical form. 1In tabular form, a range of values of p for which
the calcuations are to be made must be entered. If the user has no idea of
the range of p required, it may be desirable to first obtain graphical output
and then select the values of p for which accurate results are to be
obtained. One caution with respect to graphical output is necessary at this
point. 1In order to obtain clear, easily readable graphical output, the

printer unit must be capable of and set on condensed printing. Graphical

output uses more space than the standard 80 column pica type font allows.
Hence, when restricted to 80 columns, two lines are used for each actual line
of output.

Output of the analysis in tabular form appears as follows:

1. The value of p for which the calculation was made.

2. The probability of acceptance.

3. The average sample size (ASN).

4. The average outgoing quality (A0Q).

5. The average fraction inspected (AFI).
Item 3 applies only to those items in samples. Items 4 and 5 apply only if
rectifying inspection is being employed: i.e., that all rejected lots are
screened of defective units (defects) and are repaired/replaced in the lot in
acceptable condition.

The graphical output provides the same information except that curves of
the characteristics are plotted rather than numerical values printed. Because
of limitations on the type of graphical output, the tabular output will be
more accurate.

Analytical results of the program will not correspond exactly with those

shown in MIL-STD-105D because the program treats the normal, tightened, and

reduced inspection plans, along with the switching rules for changing from one
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to the other, as a system of plans and analyzes the entire system rather than
» each plan individually., The system is analyzed as a Markov chain. Steady

state probabilities of being in each of a series of states under normal,

tightened and reduced inspection are calculated for each value of p in the
j effective range of the OC curve. These probabilities are then combined to

give probabilities of being in normal, tightened and reduced inspection. From

E these values are calculated the probabilities of acceptance of lsts or
batches, the OC curve points, the ASN, AFI, and AOQ. As is the case in the
Standard itself, each calculation assumes that lots are being formed from a
process generating a constant value of p, i.e., a process in statistical
control.

Details of the models and procedures are contained in reference (1).

Program Segment QASN.FOR

This program segment enables the user to design custom double sampling
plans to minimize the average sample size based on two points on the operating
characteristic curve. In the process, it also specifies the minimum single
sampling plan that meets the OC curve requirements. The selection of plans
based on ASN minimization are intended for use when rectifying inspection

either is not or can not be used. Inputs to this program segment include a

choice between the binomial and Poisson distributions for calculating proba- ,E:
bilities of acceptanée. the two specified points on the OC curve, a seed value fii_é
for the sample size of the equivalent single sampling plan, and a value for ;i':
the rejection number on the first sample of the double sampling plan. ;‘;3
The output consists of the minimum sampling plan, a series of double ifi%
sampling plans, the double sampling plan found to have the minimum ASN :“ii
evaluated at the input good quality level, and the maximum value for the ASN ?f;i
for the R1 value orginally input to the program. ;zgﬁ
. -
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The two points designated for the 0C curve are related to the traditional
Producer's and Consumer's risks. The program uses PO to designate the
producer’s maximum acceptable quality level (an AQL as defined in MIL-STD-
105D0) or process average with the minimum probability of acceptance set at
(1- a). 1In this case, a is the designated maximum producer's risk. The
quality level Pl is the designated consumer's maximum acceptable quality level
(RQL, or rejectable quality level) with a maximum probability of acceptance
of B. In this case, B is the designed maximum Consumer's risk. The equations
are of the form:

L(PO) > 1 -

L(P1) < B
where L(P) is the likelihood function (probability of acceptance formula) for
the particular sampling plan being analyzed.

With these two equations alone, an infinite number of sampling plans,
single and double, exist which satisfy the inequality constraints., A
reasonable choice from among that group is that plan which provides for
minimum inspection on the average. Thus an objective function is introduced
that minimizes the ASN when the process is operating at or below the AQL.
This value is designated ASN or ASN(PO) on the computer output.

Users familiar with MIL-STD-1050 will remember that double and multiple
sampling plans in that standard are designed such that their respective ASN's
never exceed the sample size of the single sampting plan with the same OC
curve, The capability of establishing this additional cénstraint has been
provided for in this program segment. As part of the output, the user
receives the maximum value of the ASN reached for each plan analyzed. This
values is designed ASNMAX. (The program searches the ASN function as a

function of p and outputs that value.) Thus the user may search through the
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program output for those plans with a ASNMAX less than or equal to the minimum
single sampling plan and select from them the plan with the minimum ASN(PO).
It is worth noting at this point that, in most of the plans explored in the
development of this segment, addition of this constraint did not result in
changing the optimal choice.

Reference (2) presents detailed findings and a full description of the

program's development.

Program Segment QAFI.FOR

This program segment develops single and double sampling plans which meet
a specified Average Outgoing Quality Limit (AOQL). They are intended for use
only when rectifying inspection (100% inspection of the balance of rejected
lots) is employed. Calculations assumes that rectifying inspection is 100%
effective and that the binomial distribution provides sufficient accuracy in
calculating probabilities of acceptance.

Inputs to this segment include a Producer's Risk Point (PO, 1-a), the
desired AOQL (designated AOQL*), and the lot or batch size. Outputs include
the minimum single sampling plan satisfying the constraints, a series of
double sampling plans all of which satisfy the AOQL constraint, and that plan
which satisfies the constraints and minimizes the Average Fraction Inspected
(AFI) when the process is opcrating at the quality level PO, The quality
level PO may be interpreted either as an AQL value as defined in MIL-STD-105D
or as a process average as defined and employed in the Dodge-Romig tabies. As
in the Dodge-Romig tables, the rejection numbers on the first and second

samples, R1 and R2, are set at the second acceptance number, C2, plus one,
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The objective function and constraint equations are of the form:

' - minimize AFI(PO)
subject to:
: L(PO) > 1 - «a
o AOQL < AOQL*
. Rl = R2 = C2 + 1

First, the program finds the minimum single sampling plan satisfying the
likelihood function and AOQL constraints. This information is used internally
Hﬂ to assist in setting bounds for the algorithm that solves for the double
sampling plans. Then the algorithm shifts to seeking the double sampiing plan

satisfying the constraints. In its search, a number of plans are found and it

is from this group that the plan that minimizes AFI(P0O) is selected. Output
) includes the sample sizes N1, and N2, acceptance numbers C1 and C2, and the
} AFI(P0), designated simply as AFI.
iil . Reference (3) provides a complete description and analysis of the
development and operation of the algorithm and program.
i PROGRAM OPERATING INSTRUCTIONS AND OUTPUT
;}; Initializing the Program
;E In the following instructions, user inputs are in capital letters. A
> backward arrow (+) indicates a carriage return.
f;f Program initialization begins by entering:
o @QUALITY+
!ﬂ This instruction executes the command file (QUALITY.COM) which compiles and
ﬁ;i links the program files into a single executable file (QMAIN.EXE). If
f; QMAIN.EXE has been created and exists in the file, this step may be
!1 eliminated.
E; Once QMAIN.EXE has been created, the user enters:
: 7
N g e e S e e T L e




RUN (MAIN<
g ) This command starts program execution. Very shortly the following message -
will appear on the terminal screen: o)
WHAT DO YOU WISH TO DO? -
1-DERIVE SAMPLING PLANS TO MINIMIZE ASN BE
2-DERIVE SAMPLING PLANS TO MINIMIZE AFI

3-EVALUATE MIL-STD-105D SAMPLING SCHEME ]
4-EXIT THIS PROGRAM S

Entering the number for your selection followed by a carriage return transfers
program control to QASN.FOR, QAFI.FOR, QMIL.FOR, or the computer operating .4

system. These instructions are repeated after each run of the program until

the user exits with instruction (4).

Running QASN.FOR

Entering number 1 from the main transfers program control to QASN.FOR,
the program for generating double sampling plans designed to minimize the ASN
at quality level PO. What follows is the menu QASN.FOR.

The first question in this menu asks you to name an output file (8

alphanumeric characters or less).

WHAT DO YOU WISH TO CALL YOUR OUTPUT FILE?

- User enters a name and <.

B Subsequent questions are: -
CODES FOR SELECTING APPR. PR0OB. DIST. ?f

BINOMIAL =1 ,7f

POISSON =2 79

User then enters the appropriate code. The Poisson uses the intensity p

parameter A = np in terms of defects per 100 units.

" SELECT
D , SAMPLE PLANS ONLY
ASN VALUES ONLY =
OR BOTH = 3

:
-"
]
=1 e
: s

....................................
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The most useful of these choices is tc enter 3. Entering 1 produces an output 4

Aoa o

of a large number of sampling plans ali of which meet th criteria for the two -
points on the OC curve. Output inciudes the values of Cl, C?, and N1, the

range over which N2 may operate, and the probabilities of acceptance at P1 and

PO, respectively, Entering 2 results in the production of a large number of =
plans satisfying the OC curve constraints and Jists values of ASNMAX and

ASN(PO). When 3 is entered, the optimization algorithm is called in thus the

output is limited to those plans which were considered candidates for the .
optimum. Output includes C1, €2, and N1, the effective range for N2, and the

ASNMAX and ASN{PO) when the smallest value of N2 is used. It then selects the

global optimum plan for the input value of RI1. -
INPUT ALPHA User enters the Producer's Risk, a<
INPUT BETA User enters the Consumer's Risk, B+
INPUT PO User enters PO«
INPUT P1 User enters Ple

INPUT A SEED FOR THE SINGLE SAMPLING NO.
IF NO SEED AVAILABLE ENTER ZERO AS THE SEED VALUE

If the user has some idea what the sample size will be for the single sampling
plan satisfying the OC curve requirements, a conscrvative value somewhat lower
than that number may be entered. This option is useful only when the sample

size is known to be large and user wishes to save some time. Its use may lead

to nonoptimal results if the seed value is larger than the optimal value.

INPUT A VALUE FOR (R1 - C2) 0
IF R1 = C2 THEN THE VALUE WOULD BE O 1
IF Rl > C2 THEN THE VALUE WOULD BE A POSITIVE NO. o
IF R1 < C2 THEN THE VALUE WOULD BE A NEGATIVE NO. ]

This option allows the user to vary the value of Rl in the search for

optimality. Each run of the program provides the optimal plan for a given

t
A

selected value of R1.
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From this point on the program takes over generating the desired output.

Running QAFI.FOR

Entering 2 from the main menu transfers control to QAFI.FOR, the program
segment for finding rectifying inspection plans satisfying AOOL and AQL
constraints while minimizing the AFI at the AQL level. The menu for QAFI.FOR

leads the user as follows:

ENTER VALUE OF ALPHA User enters Producer's Risk, a+
ENTER VALUE OF PO User enters quality level PO«
ENTER AOQL VALUE User enters AOQL+ (in percent)
ENTER LOT SIZE User enters lot sizee«

The program then proceeds to generate a series of sampling plans for
which R1 = R2 = C2 + 1 and selects the optimal plan from among this group.
Qutput includes the values of Cl, C2, N1, N2, and AFI(PQ), respectively, and

the optimal plan.

Running QMIL.FOR

Entering 3 from the main menu transfers control to QMIL.FOR, the program
segment for finding single and double sampling plans from MIL-STD-105D and, at
the user's discretion, evaluating the resulting normal, tightened and reduced
inspection plans as a system. Output of the evaluation may be either
graphica) or tabular. The menu for this segment is as follows:

WHAT DO YOU WISH TO CALL YOUR OUTPUT FILE?
User enters a name for the output file«¢ (8 alphanumeric characters or less).
ENTER INSPECTION LEVEL IN QUOTATION MARKS

E.G.,; SPECIAL: 'S1', 'S2', 'S3', 'S4'
GENERAL: ‘1', '2', '3'

x User enters the appropriate code followed by ¢«. A note of caution here. Any

.- error on entry will cause program failure and automatic exit. Depending on
j{ﬁ' the terminal being used, it may be necessary to use apostrophe marks rather
; ’ than quotation marks surrounding the entry.
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ENTER LOT SIZE: User enters In. sizee«

ENTER AQL IN PERCENT. REMEMBER, ONLY A STANDARD
AQL IS ALLOWABLE User enters AQL «

DO YOU WANT SINGLE ('S') OR DOUBLE ('D')
SAMPLING PLANS; (NOTE: ENTER S OR D IN QUOTES).

The same caution for entry of the inspection level applies here as well,
The program then proceeds to select the desired sampling system from the

Standard. Once the plans are displayed, user is asked:

N0 YOU WANT SCHEME EVALUATION..?

IF YES ENTER...vvvevevesanaal

IF NO ENTER....covvuenennnnns 2
If the answer to this question is no, program execution stops and the user is
presented with the main menu. [f the answer is yes, execution continues with:

DO YOU WANT A TABLE OR A GRAPH FORMAT?

FOR GRAPH.......ENTER: 1

FOR TABLE.......ENTER: 2
Entering 1+ for graphical format results in the output of a plot of the OC
curve, the ASN curve, the AQQ curve, and the AFI curve. (Naturally, the AOQ
and AFI curves have no meaning unless rectifying inspection is intended.) In
order for these curves to be readable, the printer must be capable of and set
on compressed printing. The horizontal scale of each of the graphs
(probability scale in the case of the OC curve) requires more than 80 columns.
Thus, if an attempt is made to print graphs in standard 80 column format, the

printing will occur on two consecutive lines making the whole thing look very

weird.

When 2+« is entered, i.e., a tabular format is requested, the computer returns

with the following questions:

A e e e e be alaaad
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SPECIFY THE NUMBER OF FRACTION DEFECTIVE VALUES..

The user must enter the number of values of p for which the equation is to be

made,

ENTER THE FRACTION DEFECTIVE VALUE(S),

(PUT A COMMA BETWEEN VALUES.).veiveocens
The user then enters the values as fractional quatntities, not percents. In
this case the output is a table containing p, P(A), ASN, AOQ and AFI,
respectively. [t may be useful to obtain a graphical output on a first run to
obtain the effective range of p required for a good tabular output.

Naturally, the table is more accurate than is the graph.
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APPENDIXES

Appendix A contains several example runs for each of the program segments.
The entire program is listed in Appendix B.
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Example 1 QASN.FOR

WHAT DO YOU WISH TO DO?

1-DERIVE PLANS TO MINIMIZE ASN

2-DERIVE PLANS TO MINIMIZE AFI :-1
3-EVALURTE MIL-STD-105D SAMPLING SCHEME

4-EXIT THIS FROGRAM

]
ENTER CHOICE
e
WHAT DO YOU WISH TO CALL YOUR OUTPUT FILE?

PR1

.
L

CODES FOR SELECTING APPR. PROB. DIST.

BINOMIAL =
POISSON "2
1
- SELECT

SAMPLE PLANS ONLY =1 T
ASN VALUES ONLY =2 ! —

OR BOTH =3 | !TT;

3 o
- INPUT ALPHA T
.05 S
INPUT BETA e

n L
INPUT PO L

« 015 R

° INPUT P1 s

INPUT A SEED FOR SINGLE SAMPLING NO.

IF NO SEED AVAILABLE ENTER ZERO RS THE SEED VALUE ? A

INPUT A VALUE FOR (R1-C2)

IF Ri=C2 THEN THE VALUE WOULD BE ©
IF R1)C2 THEN THE VALUE WOULD BE A POSITIVE NO. ?_‘

IF R1(C2 THEN THE VALUE WOULD BE AR NEGATIVE NQ.
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ALPHA =0@. 05002 BETA =0. 1000
PO =0.0150 P1 =0.0500

REJECTION NO. OF FIRST SAMPLE (R1) = C2+( 1)
#*SINGLE SAMPLING PLAN*
ACCEPTANCE NO. (C) = 6
LOWER BOUND ON N (NS) = 209
UPPER BOUND DN N (NL) = 220

DOUBLE SAMPLING PLANS

FOR Ci= @ C(C2= 6

(N1) (N2S) (N2L) ASNMAX ASN
59 166 166 212. 4477 156. 9425
60 164 165 211.5781 157.7704

DOUBLE SAMPLING PLANS

FOR Cil= 1 C2= 6

(N1) (N2S) (N2L) ASNMAX ASN
a9 139 139 201. 8087 142. 6555
ge 136 137 20e. 3593 143.2139

DOUBLE SAMPLING PLANS

FOR Ci= 2 (2= 6

(N1) (N2S) (N2L) ASNMAX ASN
115 115 116 191. 8224 143, 4053
116 112 114 190. 8e9e 144, 1031

17
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: DOUBLE SAMPL ING PLANS

5., FOR Ci= 3 C2= 6

- (N1) (N2S) (N2L) ASNMAX
139 94 96 186. 4893
14Q 91 94 185. 9685

DOUBLE SAMPLING PLANS

FOR Ci= 4 (C2= 6

(ND) (N2S) (N2L) ASNMAX
161 az az 188. 3876
162 76 ae 187. 3810

DOUBLE SAMPLING PLANS

FOR Ci= 5 (C2= 6

(N1) (N2S) (N2L) ASNMAX
184 75 87 196. 2480
185 57 =10 194. 3076

#*SINGLE SAMPLING PLAN#*
ACCEPTANCE NO. (C) = 7

LOWER BOUND ON N (NS) = 234
UPPER BOUND ON N (NL) = 266

DOUBLE SAMPLING PLANS

FOR Ci= @ C2= 7

(N1) (N28) (NaL) ASNMAX

S0 a26 228 2635. 8669
S1 220 226 260. 3219
S5 215 2235 256. 5318
o3 211 223 233. 6964

18

ASN

153. 2870
154. @707

ASN

167. 9648
168. 5728

ASN

186.8779
187. 2266

ASN

169. 8499
169.2180
169. 0233
169. 2884

.........
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DOUBLE SAMPL ING PLANS

FOR Ci= 1 C(Ca= 7

(N1) (N2S) (N2L)

a1 198 r=d". 14
az 192 2ee
a3 187 198

DOUBLE SAMPLING PLANS

FOR Ci= 2 Ca= 7

(N1) (N2S) (N2L)

108 178 181
1@9 17@ 179
110 164 177

DOUBLE SAMPLING PLANS

FOR Ci= 3 Ca= 7

(N1) (N2S) (N2L)

134 157 164
135 147 162
136 139 16@

DOUBLE SAMPLING PLANS

FOR Ci= 4 (C2= 7

(N1) (N2S) (N2L)

159 141 156

160 125 152

161 115 149
19

T ——

ASNMAX

25e. 9615
248. 7259
245. 3612

ASNMAX

242. 3765
237. 3196
233.7746

ASNMAX

231.0574
2235. 8645
221.9088

ASNMAX

224. 8282
218, 3522
214.6785

T T T T Y T T T T TN T
.

-.'..

LI
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ASN

148.9811
148. 9649
149. 2348

ASN

147.3077
147. 2064
147.5018

ASN

156. 3438
136. 3163
156. 5329

ASN

171. 6242
171.4111 %
171.7019 o




DOUBLE SAMPLING PLANS

FOR Ci= 35 (C@2= 7

220. 1528
214.6608
212. 2600

DOUBLE SAMPLING PLANS

220. 3671
218. 6382

GLOBAL MINIMUM ASN(PQ@)=
CORRESPONDING N1
CORRESPONDING N2S
CORRESPONDING C1

CORRESPONDING C2

ASN
190. 2280

190. 2104
190. 7030

ASN

210. 8894
211. 4632

.
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Example 2 QAFI.FOR

WHAT DY YD

TDERIVE L ANG TN MINITMIZE ASN
o UERIVE FLANS TC MINIMIZE AF]
3-EVALUATE MIL-STD-105D SAMPLING SCHEME

4-EXIT THIS “ROGRAM

ENTER CHOICE

ENTER VALUE OF ALFPHA

EnTER VARLUE OF »@
ENTER AROQL VALUE
ENTER LOT SIZE
ALPHA= Q. 050000
PO= 0.015000

AOGQL= 0. 020000
N= 2000

WISH

#+## SINGLE SAMPLING PLAN ##4#

NS=120
C= 4
AF I (P@) =Q. @93093

#+# DOUBLE SAMPLING PLANS

Ci1 ce N1

o 4 29

1 4 55

C1 ce N1

e S 28

1 S 53
21

5 . SO

- -.n--.‘- .-“.
W I NI I T T D R N

91
66

N2

120
93

P
-,
L.

e te A I R
ama g afade Lo "o g o or .

R R AT SIS I A

9. 056349
Q. Q60894

2.251799
0. 054159
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RO

.- RPN AT AP

Cc1 ce
@ =
1 1)

C1 Ce
@ 7
1 7
c 7

Ci1 ce
@ a8
1 e
2 8

[ ve)

(Y

N1

28
5SS
8ec

SAMPLING PLAN MINIMUMS

Ci= 1 Ce= 7
Ni= 535 N2=147

MINIMUM AFI=0. 243855

r4
FG

147
1z2@

2
rn

174
147
121

a1
174
148

AF 1

2. 85079
0. 850957

AF I

Q. a51735
@. 249855
d. 56638

AFI

@.@5392e ;

Q. 050058
Q. a5569@

-.J v\

' Tt
. . (RPN
PRI T S R I )




Example 3 QMIL.FOR

WHAT DO YOu WISH TO DO?

1-DERIVE PLANS TO MINIMIZE RSN
2-DERIVE PLANS TO MINIMIZE AFI1
3-EVALUARTE MIL-STD-105SD SAMPLING SCHEME

4-EXIT THIS FROGRAM

ENTER CHOICE

3

ENTER INSFECTION LEVEL IN QUOTATION MARKS

E.G.; SPECIAL :'S1',’'S2','S3’,'S4"
GENERAL :'1',°'2%,% 3"

18'

ENTER LOT SIZE:

fed".["]"

ENTER AQL IN PERCENT. REMEMBER, ONLY R
STANDARD AQL IS RALLOWABLE

1.5

DO YOU WANT SINGLE('S') OR DOQUBLE('D®)
SAMPLING PLANS ; (NOTE:ENTER S OR D IN QUOTES).

’S'

THESE PLANS ARE:

*INORMAL s 2322222222 :TIGHTENED:222z::22::::REDUCED: : % R

AC 1= 5 AC 1 3 AC 1= 2 0
RE 6 RE 1 4 RE 1= S . :

______________________________________________________ ’

N= 125 N= 12s N= s@ R
DO YOU WANT SCHEME EVALUATION..? ,f;ﬂ
IF YES ENTER. e et cceecevonasensl SR
IF NO ENTER. ccvveenecenennnesl RS
2 o

23 L.




Example 4 QMIL.FOR

WHAT DO YOU WISH TO DO?

1-DERIVE PLANS TO MINIMIZE QSN
2-DERIVE PLANS TO MINIMIZE AFI
3-EVALUATE MIL-STD-10SD SAMPLING SCHEME

4—-EXIT THIS PROGRAM

ENTER CHOICE

3

ENTER INSPECTION LEVEL IN QUOTATION MARKS

E.G.; SPECIAL :'S1’,'52','S3','S54?
GENERRL :*1','2','3?

’2'

ENTER LOT SI1ZE:

2000

ENTER AQL IN PERCENT. REMEMBER, ONLY A

STANDARD ARGL IS ALLOWABLE

1.5

DO YOU WANT SINGLE('S’) OR DOUBLE('D’)

SAMPLING PLANS 5 (NOTE:ENTER S OR D IN QUOTES).

QD’

THESE PLANS ARE:

I NO ENTER. .o e =4

1

DO YOU WANT AR TAEBLE OR A GRAFH FORMAT °
FOR GRAFH....ENTER: 1

FOR TARLE....ENTER: &

MR S R AT S LA Y .,

o

AC 1= 2 AC 1= 1 AC 1= 2

RE 1= S RE 1= 4 RE 1= 4

N1= 8o Ni= aa N1= 32

AC 2= 6 AC 2= 4 AC 2= 3 ’ :

RE 2= 7 RE 2= s RE 2= [ S

Ne= ae N2= 80 N2= 32 .
DO YOU WANT SCHEME EVALUATION..? E
IF YES ENTER. cveeveceacsasesaal )

=

e e T T T T T e T T e e N T e A e e e
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DEPY. OF ISE
UNTVERSITY OF FLORIDA
urpt RSANPLING SYSTEN TO EVALUATE HIL-STD-105Ditsmtn

FOR: INSPECTIDN LEVEL 2
LoT S1ZE= 2000

A= 1.50000
SAIFLING PLAN D
THESE PLANS ARE:

WONORMAL : coccccc o TIGHTEMED::::::::::::REDUCED . :m
1= 2 i 1= 1 AC 1= )
REt=§ ¥ 1= L) % i= ]
K= 80 M= 80 = kv
2= § A 2= h i 2= 3
2= 17 R 2= 3 R 2= é
2= 80 ¥2= 80 2= n

25




. 230t -0

PERCENT DEFECTIVE+
.000+
005+
.010+
L0135+
.020+
025+
020+
035+
.00+
045+

050+ ]

........
ot

BPERATING CHARACTERISTIC CURVE
PROBABILITY OF ACCEPTANCE

2 1026400 026400 0200 NOIEHOO  SOLEH00 601400 70LE¢00 .BOOE+00
+ + + + ¢ + + ¢
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AVERACE SANPLE MUMIBER
V1206402 WOSEH02  WPOE402 . S7OE402 . 440E+02 TMSEH02 .BAAEH02 . F14EH02 . 100E403 109E403 117403
PERCENT DEFECTIVE+ + + + + + + + + + +
.000% .
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. 000E +00
PERCENY DEFECTIVE+
.000x
.005+ n
010+
015+
.020¢
025+
030+
015+
.04+
045+
L0950+

19202 3802 57702
+ + ¢

L e Jiaaciivie 4 a0 Syl 8 Sl 4

A S NR AU She Sawn S e
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AUERAGE FRACTION INSPECTED

L000E400  P9BE-01 . 200E400 .299E¢00 IPPEH00 LIPECO0 SPPECO0  EPBEC00 . 79BE¢00  BIBE+00 . 9PBEH00

PERCENT DEFECTIVE+ ¢ 4 ¢ + + + + + + +
000+ «
.005¢ n
010+ x
.015¢ x

.020¢+ ]
025+ %
.00+ ]
035¢ ]

LY P .

2 .
S
R

,
O , . S % . .
B ik e eae s h s e .
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Example 5 QAFI.FOR

WHRT DO YOU WISH TO DO?

1-DERIVE PLANS TO MINIMIZE ASN

2-DERIVE PLANS TO MINIMIZE AFI
3-EVALUATE MIL-STD-1@5D SAMPLING SCHEME

4-EXIT THIS PROGRAM

ENTER CHOICE

3

ENTER INSFECTION LEVEL IN QUOTATION MRRKS

E.G. ; SPECIAL :'S1','S2','83', 'S4
GENERAL :%17','2','3

’E!

ENTER LOT SIZE:

202

ENTER AQL IN PERCENT. REMEMBER, ONLY A

STANDARD AQL IS ALLOWABLE

1.5

DO YOU WANT SINGLE('S') OR DOUBLE('D')

SAMPLING PLANS ; (NOTE$ENTER S OR D IN QUOTES).

’Dl

THESE PLANS ARE:

#:NORMAL s 333233 :23:2:TIGHTENEDs2:2::2:2:232::REDUCEDs %

o . —ot it S T st S S S . . S -— — -——

AC 1= 2 AC 1= 1 AC 1= ] o
RE 1= S RE 1= 4 RE 1= 4 S
Ni= 8@ Ni= ae Ni= 32 T
AC 2= 6 AC 2= 4 AC 2= 3 -
RE 2= 7 RE 2= 5 RE 2= 6
N2= 89 N2= e N2= 32

DO YOU WANT SCHEME EVALUATION..?

IF YES ENTER. cvvvecnocanananal

IF NO ENTER. sveecenceaccnnnea 1
1 ]
DO YOU WANT R TABLE OR R GRAPH FORMAT 7 )
FOR GRAPH....ENTER: 1 ]
FOR TABLE....ENTER: 2 S

2

SPECIFY THE NUMBER OF FRACTION DEFECTIVE VALUES..
12

ENTER THE FRACTION DEFECTIVE VALUE(S),

(PUT A COMMA BETWEEN VALUES. )ecvvovocnnes

. 015, .02, .025, .03, .04, . 05, . 06, . 265, . 97, . @8, . @9, . 1

. NPT DL Ja P e T e e et T .
IR RS T e T A RS RN NI e
L VAR AT SN SR WAL YA W WAL ML DA SR P RS A, -'\m‘ PRI AR 2 i -




SCHEME OFERATING CHARACTERISTICS

Pseeszezs:P(R) s ::s:tASN: s :::AR0Q:s22823:::AFI
a.015 9.9943 59. 80 Q.0145 Q. 04
@, a2a Q. 9467 95. 47 Q. 180 .10
@, 025 2. 8106 107.195 2.0192 .23
2. 032 @.5785 115. 85 @.2164 Q. 45
@, 240 @.2833 114.88 0.0107 0.73
Q. 5@ @. 1364 107. 39 . 0064 @.87
3. 060 Q. 0621 99. 40 2. 0035 2. 94
Q. 265 0.0413 95. 8¢ 2. 2026 2. 96
Qa,070 0.0274 92. 75 0.0018 2.97
2. 280 . 2120 87.9@ Q. 2009 Q.99
@, 890 Q.0053 84.67 3. 2005 2.99
2. 100 2. 0023 82. 65 Q. 2002 1.00
LIMIT NUMBER FOR REDUCED INSPECTION IS: 7

b

.

f WHAT DO YOU WISKH TO DO?

1-DERIVE PLANS TO MINIMIZE ASN
2-DERIVE PLANS TO MINIMIZE AFI
3-EVALUATE MIL-STD-105D SAMPLING SCHEME

4-EXIT THIS PROGRAM

ENTER CHOICE
4
FORTRAN STOP

« 200y
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i

’

“e e - K K . e I R .. . T
Ot et R R R A '-'_'- SelTe e S L - \ P e S R L PR R SR TN
. PR S A SR A I S s A OO ot CACADNE




- P T VT =%

APPENDIX B

Program Listing

. '
RS

L

I.A

32

O R )
DS AP
LR LR L S
VR VY Y




) Program QMAIN.FOR

o

1A M e S R R R R D SRR TR RN R RR P REER LR R BB BAEP
D . CTONMTROILL TNC PROGRAM FOR THE QUAL ITY ot
. DO . INGPECTION SAMPL ING SO TWARD PACKACQCE
[SISION
QUOY, DR. RICHAKD S. LLEAVENWOICTH

DEPARTMENT OF INDUSTRIAL AND SYSTEMS ENCINFERING

000 7 ¢
0004 C UNJVERSITY OF FLORIDA
0007 C GAINESVINLE, FLORIDA 32611
(_)()]() (,kh“#%&"I#Q#ﬁ&ﬂ-#E**ﬂ**#%#*Q##*#*##Q%ﬁﬂ'%##%*#**‘#*#%ﬂ'-ﬁ#fi***’h
0011 C
‘ 0012 BYTE OQUTH 1L (H)
0011 CDNNON/BIM]/NLQ.NH
9014 COMMON/BI K22 /PS
NISRE COMMON/BI 13/NT
0014 COMMON/RBI KA /ALI'HA, BE TA
I COMMON/BL WS /PO, P
00143 COMMUN/BLKG/CL, C2
GG177 COMMON/BLK7 /SUMLOG (4000)
- D00 COMMON/BL KE3/N )
all GO COMMON/BL K /C2MAX, C1MAX(15)
Ouiyt. COMMON/BL K1 0/NS, NL
YR COMMORN/BLK1 1 /ASN, ASNMAX
00, 4 COMMOM/BI K12/0UTFIL
00,0, C
Q0L NUM: O
0027 10 NUM=NUM+ 1
O(h’\ WRITE(S; IJ) .
» o0YYy 15 FORMAT(//////.23C " ), ‘WHAT DO YOU WISH TO DO7 ")
00330 WRITE(S, 20) _ )
0031 20 FORMAT(/7.15(° ), ‘1-DERIVE PLANS TO MINIMIZE ASN’)
0032 WRITE(S, 29) i ,
0033 25 FORMAT(/,15¢" ’), '2-DERIVE PLANS TO MINIMIZE AF1’)
00234 WRITE(S, 30) .
: 0035 30 FORMAT(/, 15¢C* ), '3-EVALUATE MIL~-STD-105D SAMPLING SCHEME ')
. 0036 WRITE(S, 35)
a 0037 35 FORMAT(/,15C" '), "4-EXIT THIS PROGRAM’)
. 0038 WRITE(S, 40)
e 0039 40 FORMAT(/////, ° ENTER CHOICE ‘)
0040 READ(S, 45) ICH
- 0041 45 FORMAT(I1)
R 0042 C
o 0043 IF ((ICH .NE. 1).AND.(1CH .NE. 2).AND. (ICH .NE. 3).AND.
. 0044 $(ICH .NE. 4)) THEN
- 0045 WRITE (S, 50) ,
0046 S50 FORMAT(/, 15¢(/), * YOU MUST ENTER 1,2,3. OR 4°’)
. D07 GO 70 10
- aoan EFNDIF
o006 ¢ NUM .EQ. 1)) THEN
R 0050 IFCCICH . NI-. 4) _AND. < . EQ. :
L 0051 WRITE(S, #)° WHAT DO YOU WISH TC CALL YOUR OUTPUT FILE?-
, 0052 READ (%, 55) QUTFIL
! 0053 9 FORMAT (10A1) - {
00%A CALILL ASSIGN(1, QUTFIL ) o
00y -NDTF K
O():)\l.\ C \ '-_.
0057 GO TO (6O. 65,70, 75), ICH -
- ]
° GMATNSMA T M -
0000 : S
0057 AOCCAL L AN -
0060 0 10 10 co
0061 ot CALL Qal T
Q062 GO 10 10
0063 70 CAI L aMII T
3 0064 GO 10 10 -
. 00465 75 STUP e
. Q0&6H f-ND L
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=4l

VO

GO
0003
Q001
000
0006
0007
0008
Q007
0010
0011

0012
0013
0014
001y
D016
Q017
Q013
0017
Q020
G021
conn
0023
0024
0025
00286
o027
00284
o027
0030
0031
0032
0033
0034
0035
0036
Q037
0038
0039
0040
0041
0042
0043
0044
00495
0044
o0av7
0044
0049
0050
0051
0052
Q053
0054
0055
0056
0057

PP SR S,

MY I IS e LY - -
B ', o e e . . D SR LI e
PRSP IV S R U IR I RPN N PR P Y DN

Program QASN.FOR

L3 THe T e B BB D RGO PERP O R PRRF QAR RGP PR
QU TT TONTROL DUUDLE SaAMPLING PRDGRAM TU ANAL YSF
DOUBLY, © AMPL ING PLANS., ASN(POY AND ASHNMAX.

BINOMIAL AND POISON PRUOBALITY DISTRIRBUTIONS USHD.

<

(

C PROGRAMED BY R. WAREN RANGARAJAN

C DEPARTMENT OF INDUSTRIAL ANII SYSTEMS ENCINEER ING
C UNIVERSITY OF FLORIDA

C CAINESVILLE, FLORIDA 32611

Crst o e BB A B R H AR B R B H AR AR PR R R DR U R R FES AR R
=

SUBROUTINIE GAGN

DOUBLE PRECISION SUMLOC

INTEGER C,C1,C2, CIMIN, C2MIN, R}, R1}
RYTE OQUTIEFLL (8)

COMMON/BL K1 /N24G, N2L
COMMON/BI K2/PS, PL
COMMON/BL KI3/N1
COMMAON/ B! KA/AILLPHA. BETA
COMMON/BL KG/7P0, P8
COMMON/DBI K&/, C2
COMMON/BL K7 /GUMLOG ¢ 4000)
COMMON/BI.KGQ/N
COMMON/BLK?/C2MAX, CIMAX(15)
COMMON/BLK10/NS, NL
COMMON/BL.A11/ASN, ASNMAX

COMMON/BLK12/0UTFIL
C A 3 30 3 4136 34483 38 38 40 56 4636 3 30 0 3636 35 36 6 38 35 36 36 38 38 35 0 B 48 S35 3 2 46 35 3 41 34 90 51 3 36 30 S0 S H o

C BEGINNING INITIALIZATION
C 3038 3030 344 33 30 4848 30 36 46 4040230 36 3 3 6 36 30 30 35 330 40 B 338 3040 30 F6 36 3 S0 40 R S HE R F AR HY
N=0
C2=1000
eSNTIN=15000.
1A 1000 33000 0T 3696 6096 6 063006 3464646600000 R HE
C INPUT FORMAT

C 443840 38 30 2696 1 363 30 30 30 30 96 38 40 3 F 46 35 96 36 35 96 36 36 36 48 4 3530 30 48 3030 SHAF 36 30 30 S 430 3 SE M SR IF I AL
10 WRITE (5,15)

15 FORMAT (///7’ CODES FOR SELECTING APPR. PROB. DIST. ‘//

115X, “BINOMIAL “, 12X, ‘=1",
2/15X, ‘POISION’, 13X, ‘=2")
READ (5, #) K
IF(K.GT.2.0R.K.LT. 1) GOT0 10
20 WRITE (3, PYH)
25 FORMAT (10X, ‘SELECT /16X, ‘SAMPLE PLANS ONLY =1°
1716X., "ALGN VAILUES ONLY =2°
2/716X, 'OR BOTH =37)
READ(5, #) KOPT
IF(KOPT.GT.3.0R.KOPT.LT. 1) GOTO 20
WRITE (5, 30)
30 FORMAT (10X, ‘INPUT ALPHA /)

READ (5, %) ALPHA
WRITE (5, 35)

35 FORMAT (10X, 'INPUT BETA ‘)
READ (5, ¥) BETA

34

..... R e e
......
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S TRRNN]

;l OO
- 00ne
R Q040
S (SIS}
T~ 004
) 02063
(OIS Y]
: 006L
. 0064

o067
00463
Q0O&?
0C70
0071
Q072
0073
0074
QO7Yy
Q076
0077
00743
Q079
00H0
. 0081
» 0082
R 0083

0034

0085

0086
A o087
T Q083
Z. 0089
i 0090
s 0091
v, 0092
r.',' 0093
.

1]

. 0094
“. 0095

o102

O00CO0CO000000
Ll e e ol L e
= e = QO00CQ0
PUN=OSTNCTGDW

'T."T."'."-.T_. J 'v“.rl K X .v‘ v- .vl v. .A‘.

VIRTTE (L, 40)

40 FORMAT(CLOX, "INCUT PO 7
READ (5, ») RO
WRITE (S, 49)
4% FORMAT (10X, "INPUT P1 ")
READ (5, #) P1
WRITE(S, S0)
50 FORMAT( 5X, "INPUT A SEED FOR SINGLE SAMPLING NO. "//
1’ IF NO SEED AVAILABLE ENTER ZERO AS THE SEED VALUE ‘)

READ(Y5, #) NS
WRITE (S, 59)
55 FORMAT( 5X, ‘1 A VAILLUE FOR (R1-C2) '//

1’ 1 =C2 THEN THE VALUCE WOULD BE O //
a2 I )C2 THEN THE VALUE WOULD BE A POSITIVE NO. '//
3 1 C2 THEN THE VALUE WOULD BE A NEGATIVE NO. )

READ(S, #) R11

WRITE (1.60)
&0 FORMAT (3, //710X, 'DEPT. OF ISE
1/, 10X, "UNIVERSITY OF FLORIDA ‘/
2/5X, 3¢ #7), 'DOUBLE SAMPLING SYSTEM TO MINIMIZE ASN’,
)
) ALPHA, BETA, PO, P1
ALPHA, BETA, PO, P1
. ‘ALPHA =, F6.4,5X, "BETA =',Féb. 4,
F&4.4,8X, 'P1 =, F6.4)
7 R11
7 R11
70 FORMAT(/5X, ‘REJECTION NO. OF FIRST SAMPLE (R1) = C2+(’, I3, "))
MC1=10.0/(P1/P0O)
795 C=C+1
CF 3838 36 44 3698 38 4 46 36 26 3838 3 363536 3636 35 36 38 36 3 3636 98 35 30 36 35 35 46 6 36 96 36 36 30 36 36 96 4 34 36 36 36 46 3 46 2 S0 28
C SINGLE SAMPLING PROCEDURE BEGINS
C 30363 44640 96 38 35 36 16 3635 38 3646 26 9636 30 36 35 26 35 36 36 3638 48 36 338 36 463096 3136 363435 38 38 3 634 46 3638 48 3 28
80 NS=NS+1
C 33434 3 3030 25 30 35 30 30 3036 3 30 6 36 36 3 35 30 330 38 35 36 36 30 38 3 38 35 3 3 3638 35 4 36 3636 3 38 38 3 36 3 96 348 34 36 96 9
C COMPUTATION OF LOWER BOUND OF SINGLE SAMPLING PLAN
C 3 3436 384146 3636 38 38 36 3036 25 36 36 3696 96 3 35 96 28 36 35 96 36 353 45 35 38 34 9636 36 38 96 36 36 38 36 38 96 36 3636 36 98 3 90 3 2604
IF(K.EQ. 1) CALL PROBS1(NS,P1,C,BXLEC, N)
IF(K.EQ.2) CALL PROBS2(NS,P1,C, BXLEC, N)
IF(BXLEC.GT.BETA) GOTO 80
NLT=NS-1
NL=MAXO (1, NLT)
C 318449646 4648 486 46 S0 4096 35 4656 336 35 636 3696 38 0 96 36 38 36 3636 38 36 36 36 34 36 96 38 30 7 246 38 38 34 0 0 348 45 W
C COMPUTATION OF UPPER BOUND OF SINGLE SAMPLING PLAN
CH 383 40 3635 2 30 2048 34 3 36 30 38 3035 36 3636 38 31 90 36 3548 S 6 35 30 26 36 3040 30 35 80 45 0 3 30 3840 30 4 3 6490 B 2028
85 NL=NL+1
IF(K.EQ.1) CALL PROBSI1(NL,PO,C, BXLEC)
IF(K.EQ.2) CALL PROBS2(NL, PO, C, BXLEC)
IF(BXLEC.GE. (1-ALPHA)) GOTO 85

X
65 FORMAT(//

/
( S
( o
( 0
17/10X, 'P ‘
S )
1 )
(

J

)
2X,
S5, 6
1,6
/71
QO =
+ 70
+ 70
/75X,

NL=NL.~1
C 30383 F0 40 20 36 363 46 36 36 38 30 36 3630 38 36 30 238 31 95 96 38 36 0 36 30 36 46 35 36 36 3 36 35 30 1 36 40 35 38 40 4 0 3 0 40 34 40 48
C TEST FOR FEASIBILITY

C 346 3 4845 36 3 38 96 36 3 3 36 34 36 I 36 36 3 36 3 3 36 96 I 4 9 3 3 96 3E 38 3 3 35 94 I3 9 3 36 3 9 3 3 6 36 4 36 3 2 9 3

IF(NS.GT.NL) GOTD 75
WRITE (35, 20)

35
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SO0 FEOMNSY Y e NGL.I SA™MEL ITNC PL AN
WRITE (S 95) ¢, M. NL 3
WRITE (1, 95) ¢, NG, NL
7% FORMAT (10X, "ACCEPTANCE NUO.(C) =, 12 :
1, 710X, "L.OWER BUUND ON N (NS) =', I4 oo

2, /10X, "UPFER BOUND ON N (NL) =7, 14) _—
C o333 340 234 40 31 35 3000 803 0 3630 30 40 0 0006 00 30 30 35 9 36 36 96 06 06 48 36 06 06 4F 00 96 41 5 38 38 5 9 4 6 H B S 348 S

C COMPUTATION OF DOUBLE SAMPLING PLAN BEGINS FOR EACH VALUE OF C2 ]

C 3 3F R 3 40 3 3 3036 3 36 3 3 4 36 51 B 2 3 38 36 6 36 I SE 3 9 S 3 S 36 6 36 36 3 36 36 3 3 S 35 3 30 36 3 4 4 2646 S 40 8 Tt
gﬁ(C.LT.C?) MC=C+MC1-1 jgj
~2-C :

St ot e ot ok bt ot et et St et bt s
PRI PRSI RS et e e s e
PLUN=OITNC

C
R C2rH 1]

DI 140 K1 1,2

Cl=K1 -}
C oMt 30 02 3 400 3038 B33 B0 TR S I 44 33 30 6 4R F TSR R 3 RS R B A B S S
C CALL SURBRQUTINE TO COMPUTE THE FIRST SAMPLE NUMBER
Ot 48 384 304 38 348 2 48 44 30 24 46 30 038 T 40 96 36 30 36 36 35 35 3 30 36 3546 6 3 30 30 30 85 30 46 0 35 20 30 B 4E 4 3 S 3 4 2 4
35 CALL TRYI(NTRY, C1,P1, NS, BETA, K)
3¢ NI-NTRY
37 IF(NTRY. GT.NS) GOTO 140
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100 FORMAT

[

£

rd

[

e

[
N~ )

UBLE SAMPLING PLANS’, /)
c

DO

Cl,

Cl.,C2
105 FORMAT FOR Ci1=",12,2X. 'C2=",12,//)

NTEMP=N1
IF(KOPT.EQG. 1)
IF(KOPT.EQ. 1)
IF(KOPT. EQ. 2)
IF(KOPT. EQ. 2)
IF(KOPT. EG. 3)
IF(KOPT.EQ. 3
FORMAT (11X, *
i 6X, ‘PGS, 10X
FORMAT (10X,
FORMAT (10X, ‘
1 ‘ASNMAX *, &X,

ASN "’/
NTEMP 1 =NS
C 3130 34835 303 00 00 130 030 36 096 38 3038 30 000090 3 36 38 41 38 38 45 3830 36 040 3038 38 338 36 36 46 0 56 34 36 S 40 4 S S0

C COMPUTATION OF SECOND SAMPLE FOR EACH VALUE OF FIRST SAMPLE
C 4042 30 0 36340 20 B 4535 30 20 30 48 06 0008 3 3630 96 35 35 3 6 35 35 0 26 36 S48 30 0 3635 3 36 30 2 36 45 063 40 B 2 23
ASN=FLOAT(NS)#10
DO %3?ZIZ=NTEMP,NTEMP1
IF ((NTEMP1-1) .LE. (C2#1.5)) GOTO 135
C 2698 934 38 9631 38 45 35 30 98 3696 90 46 3696 38 3 6 3636 38 3 3 35 38 36 6 46 46 35 36 36 36 348 46 2 38 45 36 JE 48 3 31 3696 3 3
C CALL SUBROUTINE TO COMPUTE SECOND SAMPLE
C 330390 363 3 9 46 35 30 20 35 0 303630 90 36 6969696 3 36 3 35 36 0 96 35 36 3030 96 404040 0 45 3 40 36 36 35 3 FE 3 2 2 2
CALL TRY2(NS.,NL, K, I,R1)
IF(KOPT.NE. 1) GOTO 125
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V0000 LCOLCG

0200

0001
Q002
0003
0004
0005
0006
0007
0008
0009
0010
0011
o012
0013
0014
0015
0014
0017
oni8
0019
0020
0021
0100
0023
0024

WRITEC(L. 120 1. N25, N2I . PYLY. PL
WRITE (S, 120) I.N25, N2L.,PS, PL
L2 FORMAT(10X. 14, 5X. 14, ~ < N L8 A%, TLLE AN, FY,
GOT0O 13Y
R R AR AR T T e Ry e L T T R T
C TEST FOR FEASIBILITY
C #3530 30 4890 3531 30 3648 00 35103 0 304038 3 36 96 30 3 31 46 9 6 36 46 35 46 48 36 8 0 3 3 0 31 35 3 3 496 96 35 396 96 36 36 3
125 IF(N2G.GT.N2L) GOTO 135

IV (N2S.LT.(C2-C1).0R.I.LE.C2) GOTO 135
ASNTEM=ASN
R s g e T R a Yy T R T e )
C CALL SUDROUTINE TO COMPUTE ASN(PO) AND ASNMAX VALUES
C 384848 3 38 45 3 48 46 35 40 38 48 48 S5 36 31 36 38 48 3 40 36 38 3 35 96 38 3498 3 46 36 35 40 36 35 36 3 S0 30 36 36 3 36 5 4 396 3 40 40 2
CALL ASNN(MC, NS, K, I, KOPT, CIMIN, C2MIN, NIMIN, N2ZMIN, ASNMIN}
IF (KOPT.NE.3) 60TO 135
WRITE (1, 130) 1., N2S, N2L, ASNMAX ., ASN
WRITE (S, 130) 1, N25, N2L, ASNMAX, ASN

130 FORMAT (10X, I3, 5X, I3, 5X, I3, 4X, 2(FB. 4, 3X))
IF(ASN. GT. ASNTEM) QTG 140
135 CONT INUE

140 CONTINUE

145 IF(C.LT.MC) GOTO 75
IF(KOPT .EQ. 1) GO TO 155
WRITE(1, 150) ASNMIN, NIMIN, N2MIN, C1MIN, C2MIN
WRITE(S, 150) ASNMIN, NIMIN, N2MIN, CIMIN, C2MIN

150 FORMAT(////, 10X, ‘GLOBAL MINIMUM ASN(PO)=',F8.2,//
110X, "CORRESPONDING N1 =, 19/7/
210X, “CORRESPONDING N2S =’, 157/
310X, “CORRESPONDING C1 =, 1277/
410X, ‘CORRESPONDING C2 =, 12)

155 RETURN
END

SUBROUTINE TRY1(NTRY,Cl,P.NL, BETA, K)
C 302 3040 R At 303040 B S0 30 30 31 40 36 35 30 36 30 48 6 38 5 3 S0 4t 0 5040 4 303 B 40 0 3E 33 B 3 H RIS H

C THIS SUBROUTINE COMPUTES FIRST SAMPLE NUMBER OF DOUBLE
C SAMPLING PLAN BY AN INTEGER FORM OF BISECTION METHOD
C 3 3 3 3 3096 3 3 3 31 45 36 48 264 35 3 35 38 30 46 36 46 90 30 24 36 40 2 36 36 30 35 3 36 36 3 35 2 30 3 36 46 36 3 40 H 4646 H S
INTEGER C1
NLARGE=NL
NSMALI.=0

C
10 NTHY=(NSMALI +NLARGE) /2.0
C 34600 46 3031 40 38 3 31 36 35 1 36 3 3 20 331 3090 B30 30 3 4 30 40 35 3 304 B 40 3 H 3 A S0 S S S SRS B

C CALL APPROPRIATE PROBAILITY SUBROUTINE FOR PROB. CALCULATIONS
COtaaaatit sttt tnaattttttetrtiaatattattatratianaisatts e
15 IF(K.EQ.1) CALL PROBS1(NTRY,P,Cl,BXLEC)

IF(K.EQ.2) CALL PROBS2(NTRY.P.C1, BXLFC)
IF(BXLEC.LE.BETA) GO0 20
NSMALL=NTRY
GOTO 295

O NLARGI=N1RY

IF (NSMALL.NI:. (NLARGE 1)) GOTO 10O

NTRY=NI_ARGF

RETURN

END

LSRR
w
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Q) SUBROQUTINE THYD (NS, NL, K, J/HT)

000, AR AR & AN A AR DR -2 EEE-2 Y ESE LR Y YRR R RN
0063 ! THTS SUBROUTINE COMPUTES THE SECOND OAMPI EE NUMBCR OF
sTezVe] . THE DOUDLLE SAMPLING NUMBER By AN INTEGIIR RISECTION
0000 C METHIOD. SEVERAL TESTS ARE DONE TO L.OCATE THE PARAMEITER
0006 ¢ Al I TS TRUE POSITION.
Q007 CRERDUHI SRR R R RS RBR DS RB R R AT RRRRRBPUD FaH o Rk
0008 INTEGER C1.,C22, R1
0009 C
0010 COMMON/BLK L /N2G, N2L
0011 COMMON/BLK2/P S, PL
o012 COMMON/BLK3 /N1
0013 COMMON/BL K4/ALLHFHA, BETA
0011 COMMON/BLKS/PO, P
0014 COMMON/BLKG/C L. C2
Q016 G
Qo017 Ki1=Cl+1l
[C10DR =1 C 3 3030 6 44 2 3 tr 36 30 30 36 30 08 38 3655 35 38 548 35 35 45 48 St 38 36 35 35 J6 3 3F 4 35 3 35 38 36 9 36 3 41 3 34 45 35 3F 48 36 5F 0 45 5
0019 C SET LIMITS FOR COMPUTING N2S
0020 C 3% 3t 346 3 3 403 54 30 3 38 3 36 36 36 36 35 3 46 35 3 3036 3 3 35 38 35 35 36 3 6 96 46 35 3 F6 3 36 35 36 3 3 36 3¢ 64 36 2 36 4
OO0 NOGMALL =NG -J
o0 NEARGE =NGMALL
N2 C oo 30 8 0403 3646 36 35 36 35 S 3 36 3 46 56 3 3 36 36 3 3F 3¢ 3 36 36 35 38 3 3F 46 36 3t IF 4 3 636 H 48 3 35 36 35 45 36 3 38 50 3
Qoo . INDEXING T0O SPECIFY WHAT BOUND (N2S 0OR NZ2L)
Q020 o IS BEING COMIPUTED
(019157 C 3 30 741 30 241 46 36 38 3 36 38 96 3 35 3 36 48 3 36 30 36 3 34 30 36 S 3 3 3 SE 0 HE 3 3 30 3 B 80 S S B 63
0027 1:=1
0028 C 3 35 36 36 3 34 B 45 36 48 36 3630 30 36 45 3 46 6 36 3 36 35 35 38 36 38 3 1 36 35 36 3 30 36 45 3 3F 36 36 36 4 36 36 3 6 36 45 S6 45 36 46 46
0029 C INITIAL TEST AT EACH LIMIT
0030 C 3 336 38 31 3 38 35 48 36 36 36 35 35 3 3 35 35 36 36 35 35 35 3 56 36 3 35 36 36 35 38 35 36 S 36 35 36 8 36 H 3 3 30 S H S S04
0031 CALL PROBDI1 (J, NSMALL. P1, DPROB: K, R1)
0032 IF(DPROB.LE.BETA) GOTO 40
[ 0033 C 33034 36 36 30 36 3638 3¢ 36 1 30 36 45 36 36 36 36 36 3¢ 35 36 35 30 3 36 36 35 3¢ 3696 36 5536 38 36 3 3 30 40 3 31 30 30 40 S S HHE  E 4E
! 0034 C BISECTION METHOD
- 0035 C 3 3 3 3 44 38 30 3 35 36 30 36 30 36 30 38 35 45 3636 4 3 3645 36 36 35 36 35 35 4530 3 36 4 3 38 36 3 3¢ 35 36 36 98 5 9 36 36 36 S8 35 6 3 3
0036 NLARGE=NL
h 1 0037 10 NTRY=(NSMALL+NLARGE) /2.0
0038 GOTO (15,20),1 .
0039 C :
0040 15 CALL PROBD1(J,NTRY,P1, DPROB, K, R1)
0041 IF(DPROB. LE. BETA) GOTO 30
0042 GAOTO 25
0043 20 CALL PROBD1(J, NTRY, PO, DPROB, K, R1)
0044 IF(DPROB. LT. (1~ALPHA)) GOTO 30
0045 25 NSMALL=NTRY
0046 GOTO 35
oAz 30 NLARGE=NTRY
0048 35 IFC(NLARGE—-NSMALL).GT. 1) GOTO 10
! Q049 C 303t 3630 36 30 40 36 30 3 30 45 2 36 38 26 46 36 36 36 38 30 3¢ 5 35 36 40 31 3¢ 36 36 3 46 36 36 3 25 30 4636 4 3 530 2 3 I S S A
1 0050 C CHECK THE INDEX TO FIND WHERE THE PROCESS IS
. Q051 C 8 36 31 46 45 36 3 96 36 38 36 3 8 46 36 3 40 3 3 36 38 36 3 3 3 36 3 36 H 3 33 63 I 3 3 45 3 30330 3 336 309 96 3 9
- 0052 GOTO (40,45),1
* 0053 C 3 34 30 36 45 3 36 3 3¢ 3 36 36 46 2 36 36 46 3 56 40 36 S 36 36 46 3 38 35 35 38 36 38 4 36 3 5 $6 38 3 0 3F 36 S8 46 48 S0 40 3 S 2 SR
0054 C CHANGE THE INDEX AFTER N2S COMPUTATION
0055 C 3 3t 3 3 4 3 3620 30 3¢ 3 36 4 36 3 3t 36 45 35 3030 36 3 4F 3 30 36 36 35 35 3 30 4 38 3046 H0 038 36 3 5 34 30 35 S0 9E SR SE S B
0056 40 I=1+1
] 0057 C 3t 3 3¢ 48 35 35 30 30 35 3 30 30 36 3 38 36 36 48 3634 35 37 36 36 30 3 45 36 44 3 35 2 35 36 35 38 3 36 30 35 3 46 36 36 36 20 45 40 3 4 S 263 .
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Q4L L FECTING EACH PUSSIBLE CASES TO LOCATE
; 0099 { THE LOWER BOUND AT ITS TRUE £ASITION .
Q0&G fvn R HR R R R AR R R RSB FHBFER B UGB B BB IRR SRS R LYD& ;
.. 0061 N2S=MAXO (0, NIl ARGE) e
- 004622 CALL PRODBDI1 (J, NLARGE.-P1l, DPKROB, K, R1) .
o Q043 PS=DPROB T
00864 MTEMP=NL ARGE-- 1 R
0069 NSMALL=MAXO0 (O, MTEMP) S
00&4 NLLARGE=N!
0067 c0TO 10
Q048 435 N2U_=NSMALL 1
0069 CAL.L PRURDI! (J. NSMALL, PO, DPROB, K, R1)
0070 PL.=DPROR
0071 CALL PROBD1{J, NMLARGE, PO, DPRQOB, K, R1}
o072 IF(DPROB. GFK. (1--ALPHA) ) NMN2L=NLARGE
c073 IF(DPROB. GE. (1--ALPHA) ) PL=DPROB ]
0074 C
0075 90 RETURN 4
0076 FND P
]
Jd
4
J
d
0001 SUBROUTINE PROBS2(NN, P, C, BXLEC) ;;
0002 CHSBH AR R R R R R R R R E BB H SRR H IR AR RERIRABRRRR
0003 C THIS SUBROUTINE COMPUTES CUMULATIVE POISON -~
0004 C PROBABILITIES T
0005 C 3 35 36 34 4530 35 30 30 3 36 36 3 45 46 35 36 35 36 36 36 38 35 35 3 46 36 3536 35 45 36 36 34 3 36 45 15 40 B 30 30 4 26 3 46 46 45 0 40 46 S A3 e
00064 INTEGER C ol
0007 C e
0008 PP=P #NN
0007 TEERM=1,0 s
0010 SUM=TERM
0011 C o
o012 IF(C.EQ.0) 60TO 15
2013 pe 10 1=1,C
0014 TERM:=TERM#PP /1
001y SUM=SUM+TERM
00i b 10 CONTINUE
0017 C
0018 15 BXILLEC=SUM/IZXP(I'P)
0019 C
0020 RETURN
001 -ND

39




b
3
0001 SUBROUT INE. ASNN(MC, NS, K, N1 1. KOPT, CIMIN, CZMIN, NIMIN, N2MIN, ASNMIN)
0002 CHRSRURRERRRAR R R Y R B R R IR RRE RS AFERR ARG RN GBI P em ey . :
0003 C THIS SUBHOUTINE COMPUTES ASN(PQO) VAL UES AND -
0004 C ASNMAX VALULS. o .
0005 C 4 3446 35 46 36 3¢ 8 3 36 3 3 36 36 3 36 36 4 ¢ H 2t 36 3¢ 3 35 3 36 36 4F S 3 4t 8 8 56 5 0 4 60 SF 5 16 S 2 A IS H
0006 DOUBLE PRECISION SumMLOC R
0007 INTEGER CIMIN, C2MIN L
0003 C e
0009 COMMON/BLK 1 /N25, N2L coel
Q010 COMMON/BLK3/N1 a:i
0011 COMMON/BLK4/ALPHA, BETA -
0012 COMMON/BLKS/PO, P1 ’
0013 COMMON/BLKG/I1, 12
0014 COMMON/BL K7 /SUMLLOG (4000)
001YH COMMON/BI KB/N
0016 COMMON/BLK11/ASN, ASNMAX
0017 COMMON/BLK12/0UTFIL.
oot8 C 4 46 45 3t 46 36 36 36 3 3¢ 34 SE 36 $6 36 36 36 3 H6 48 3 38 3 3 Fo 4 3 35 53 S 453 535S 3 3 403 SR E SRR S S
0019 C INITIALLIZATION -
0020 Cc COMPUTE P# (MAXIMUM PRODB. FOR ASNMAX)
0021 C 3% 36 35 36 30 36 46 0 36 48 46 46 35 30 36 3 46 96 36 46 36 3 46 30 36 36 35 35 36 46 3 3 3 36 2 4 36 30 48 6 4 304 36 35 3 S0 S0 4 4 SO0 3
002>, NESB D]
0023 XXX=0.0
s 0024 IF(I1.GT.0) XXX=SUMLOG(11)
b 0025 AKONST=10. ## (SUMLOG(12) +SUMLOG(N11-12-1)-XXX—-SUMLOG(N11-I1-1))
3 0026 TEMP=1.0/FLOAT(I2-11)
‘ 0027 AKONST=AKONST # & TEMP -
0028 PSTAR=AKONST/ (1. O+AKONST) »
[ 0029 IF(K.EQ. 1) CALL PROBS1(N11,PSTAR, 12, BXLEC)
. 0030 IF(K.EGQ.2) CALL PROBS2(N11, PSTAR., 12, BXLEC)
0031 TEMP=BXI.EC
0032 IF(K.EQ. 1) CALL PROBS1(N11,PSTAR, I1,BXLEC)
0033 IF(K.EQ.2) CALL PROBS2(N11,PSTAR, I1,BXLEC)
0034 TEMP1=TEMP-BXLEC R
sy 0035 ASNMAX=FLOAT(N11)+N2S*TEMP 1 e
0036 c | I
0037 IF(K.EQ. 1) CALL PROBS1(N11,PO, 12, BXLEC)
0038 IF(K.EQ.2) CALL PROBSZ2(N1t, PO, I2, BXLEC)
0039 TEMP=BXLEC
0040 IF(K.EQ. 1) CALL PROBS1(N11,PO, I1, BXLEC)
0041 IF(K.EQ.2) CALL PROBS2(N11,PO0, I1,BXLEC) -
0042 TEMP2=TEMP~-BXLEC LT
0043 ASN=FLOAT (N11)+N2S#*TEMP2 i
0044 IF (ASNMAX. GT.NS.OR. ASN. GT. ASNMIN) GOTO 10 [
0045 ASNMIN=ASN o
0046 NIMIN=N11 "
0047 NZMIN=NZ2ZS Ry
0048 CIMIN=I1 -
0049 C2MIN=1I2 )
0050 C
0051 10 IF(KOPT.NE.2) GOTO 20
0052 WRITE(1, 15) N11,N2S, ASNMAX, ASN 4
0053 WRITE(S, 15) N11,N2S, ASNMAX, ASN
0054 15 FORMAT (10X, 2¢(13, 3X)., 2(F8. 4, 3X))
00595 C
0056 20 RETURN RO
0057 END A
L3
RS
»

40 )




Program QAFI.FOR

000§ C
0002 C 340 41 40 48 30308 4 36 5 45 3 36 46 596 3646 5 30 3096 3 969 9 46 96 96 9 56 3 3 38 S 96 6 98 3 9 4 9 4 6 5 9 44 A
0003 C QUAL ITY CONTROL PROGRAM TO DERIVE DOUBLE SAMPL ING
8%04 C PLANS TO MINIMIZE AVERAGE FRACTION INSPECTED.
Q05 C

00064 C PROGRAMMED BY J0O ELLEN WALKER
0007 (o DEPARTMENT OF INDUSTRIAL AND SYSTEMS ENGINEERING
0008 o UNIVERSITY OF FLORIDA
0009 C GAINESVILIE, FLORIDA 32611 )
0010 C 64836 96 35 34 36 3 36 3096 36 36 3646 09 6 36 36 6 963 36 36 0 98 36 36 96 6 38 45 3 96 36 36 96 38 35 36 3 4 3 8 5 36 9 9 96 98 3 4 3
0011 C
0012 SUBROUTINE QAF1I
0013 INTEGER €1,C2,C, CSTAR, C2M1
0014 INTEGER Ri,RiMI1
0015 DOUBLE PRECISION SUMLOG
0016 BYTE QUTFIL (8)

- 0017 COMMON/BLK4/ALPHA, BETA

po 0018 COMMON/BLK&/Ct, C2
0019 COMMON/BLK7/SUML.OG (4000)
0020 COMMON/BLKS8/N
0021 COMMON/BLKI12/0UTFIL
0022 C 36 36 30 36 3 30 36 36 36 36 36 36 35 46 635 46 30 3696 36 38 3 48 3 36 5 K 46 46 36 38 36 36 26 56 46 3F 35 3 46 36 46 9 46 56 4 B 95 3 36
0023 C INPUT PARAMETERS
0024 C 36 3538 3 35 46 96 36 9 36 3646 48 35 36 96 696 76 36 96 3 36 35 3 25 3 3 3 4 06 3 46 96 36 36 3 56 6 3 56 46 3 46 3 96 96 96 36 96 36 9 % %
0025 KINDEX=1
0026 WRITE(S, 10)
0027 10 FORMAT (10X, ‘ENTER VALUE OF ALPHA’)
0028 READ(S.*)ALPH
0029 WRITE(S, 1
0030 15 FORMAT(IOX.’ENTER VALUE OF PO’)
0031 READ (S5, #)PO
0032 WRITE(S, 20) o
0033 20 FDRMAT(lOX.'ENTER AOQGL VALUE”’) -
0034 READ (S, #)ADQ -
0035 WRITE(S, 25) -
0036 25 FORMAT (10X, ‘ENTER LOT SIZE‘) :
0037 READ(S, % )NNN )
0038
0039 Cc i
0040 C !
0041 WRITE(1, 28)
0042 28 FORMAT(’1°,///710X, ‘DEPT. OF ISE ‘ -
0043 $/, 10X, “UNIVERSITY OF FLORID '/ s
0044 $/5X,3(’%’), 'DOUBLE SAMPLING SYSTEM TO MINIMIZE AFI
0045 $5('%7),2X, /)
0046 WRITE (S, 30)ALPHA
0047 WRITE(1, 30)ALPHA
0048 30 FORMAT (10X, ‘ALPHA=", 2X, F8. &)
0049 WRITE(S, 35)P0O
0050 WRITE(1, 35)PO
0051 35 FORMAT(10X, ‘PO=", 2X, FB. &)
0052 WRITE(S: 40)A0GL
0053 WRITE(1, 40)A0QGL
0054 40 FORMAT(10X, ‘ADQL=", 2X, F8. &)
0055 WRITE(S, 45)NNN
0056 WRITE(1, 45)NNN
0057 45 FORMAT (10X, ‘N=’, 2X, 16)

41
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0058 C 4303 3% 3 36 3 3 94 3 3 36 9% 3 3 3 9 A3 ARSI

0059 C COMPUTE SINGLE SAMPLING PLAN

0060 C 93696 3 36 3 303 313 36 35 36 9 3 36 36 3 4696 3 W 3 3 I 3 36 36 36 9 3 3 I 3 3 3 I A A IS A IR
0061 C

0042 C INITIALIZATION

00463 C

0064 C 45 3 9 3 3 3 35 3 35 3 3 3 3 955 3 3 3 3 36 96 I 3 b 3 3B B U I
0065 NS=1

0064 C=0

0067 N=0

0068 AF1=1.DO

0069 o

0070 WRITE (S, 50)

0071 WRITE(1, 50)

0072 50 FORMAT(//7710X, ‘#au SINGLE SAMPLING PLAN ###%°’)
0073 C 43630 096 36 331 30 3000 35 36 30 30 36 3630 36 38 3 35 36 35 30 36 3 36 46 4 36 38 36 35 46 38 3 36 3 3 36 4 38 36 3 46 4 3 3 3 3 9% 0 %
0074 C FIND NS,C COMBO THAT SATISFIES L(PO) G.T. 1-ALPHA
0075 C 93090 39690 3636 36 0 36 36 36 36 36 3 30 35 06 95 3 36 36 96 3 96 3 3 96 38 3 36 3 95 3% 3 36 36 3 FE T 3 9 9 3 9 I 3 B9
007646 535 CALL PROBS1 (NS, PQ, C,BXLEC)

Q077 IF(BXLEC.LT. (1.DO-ALLPHA) )C=C+1

0078 IF(BXLEC.LT. (1.DO-ALPHA) INS=C+1

0079 C 49396 3 3 36363 306 3 35 335 3 36 3 36 38 3 3 36 36 0 3 30 303048 336 3 35 3% 3 3 3 3 3 3 3 3 3 S I A%
0080 C SEARCH TO FIND MIN NS VALUE SUCH THAT AOGL L.T. AQQL+
0081 (o TTITTTT TV FFLI YT ETYEFEYI LTI YT XIS IS I LT S
0082 60 CALL SEARCH(NNN, C, NS. SADQ)

0083 IF(SAO0Q. LE. ADQL)GOTO 75

0084 NSTEMP=NNN

0085 CALL SEARCH(NNN, C, NSTEM>. SAOQ)

0086 IF(SAOQQ. CT. AOQGL )IC=C+1

0087 C

0088 C

0089 IF(SAO0Q.CT. AOGL INS=C+1}

0090 C

0091 C

0092 BL=NS

0093 BH=NNN

0094 &3 NSTEMP=IIDINT((BL+BH)/2.D0)

0095 CALL SEARCH(NNN, C, NSTEMP, SA0Q)

8839 c IF (SAO0Q. LE. ADQGL ) BH=NSTEMP

8838 c IF (SAQQ. LE. AOQGL ) AOG=S5A0Q

0100 IF(SAO0Q. GT. AOQGL ) BL=NSTEMP

0101 IF((BH-BL).EQ.1.D0)G0OTO 70

0102 GOTD 65

0103 70 NS=NSTEMP

0104 IF (SAQ0Q. GT. AOQL ) NS=BH

0105 C 996 3 303036 30 30 35 35 36 36 31 3 48 3 3 3 90 36 3 08 95 3 30 3 46 4 45 06 3 3 36 3% 3 3 30 3 35 96 3 3 36 3 6 96 I 96 3 3 4%
0106 C CHECK THAT NS&,C COMBO STILL SATISFIES L(PO) CONSTRAINT
0107 C 9636 9 90 36 00 30 30 96 36 36 30 9 3 3 96 30 35 36 3 36 36 3646 36 3 3 36 96 3 36 36 3 96 96 3 36 36 36 36 3 36 9 35 6 46 4 9 3 9 3 3 4 %
0108 75 CALL PROBS1! (NS, PO, C, BXLEC)

0109 IF(BXLEC.GE. (1. DO-ALPHA))GOTO 80

0110 C=C+1

0111 C

0112 NS=C+1

0113 C

0114 GOTO 60
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0115 (g 222X 2T LRI I SIS TTRLLR LTI LTS TR L T 2
0116 Cc COMPUTE AF1
0117 C 3336296354363 36 369 303 3 06 9636 9 96 3 36 9 3 36 35 4 3 3 36 35 6 #9663 69 3 I 36 S 4 346 9 3 3 3 U4 3044
0118 80 ATIPO=NS#BXLEC+NNN+#(1.DO-BXLEC)
o119 AFIPO=ATIPO/NNN
0120
0121 NSTAR=NS
0122
0123 WRITE(S, B5)NS
0124 WRITE(1,8535)NS
0125 85 FORMAT(//10X, '‘NS=", I3)
0126 WRITE(S, 90)C
0127 WRITE(1, 20)C
0128 0 FORMAT (10X, ’C="*, 12)
0129 WRITE(S, 95)AFIPO
130 WRITE(1, 95)AFIPO
%gé 95 FORMAT (10X, ‘AFI(PO)=",F8B. 6)
133 100 CSTAR=C
134 C 696 3 46 3 3 346 3 3 96 3 963 U 6 9 36 3 W36 36 36 3 363 I B3 I 3 A I IS 3 I SN2 I IE A I B
135 C DOUBLE SAMPLING
136 C 69636 36 3196 36 38 95 3 46 96 3 36 36 96 96 46 96 96 96 96 36 35 46 96 96 96 96 16 3 45 36 45 35 3 36 3¢ 46 3 3 3 6 3 3 9 3 3 6 39 403
137 C
138 WRITE(S, 105)
139 WRITE(1, 105)
140 105 FORMAT(///710X, ‘#% DOUBLE SAMPLING PLANS ## ')
141 PLAN=1.DO
142 C2=CSTAR
143 110 R1=C2+1
144 C2M1=C2-1
145 Cl1PO=C1+1
146 RiMi=R1-1
147 DDAT I =NNN
148 c TTCMIN=1.
C1=0
JJ=0Q
. C

WRITE(S, 115)
WRITE(1,113)
1135 FORMAT(///10X, C17,6X, ‘C2°,7X, ‘N1, 8X, ‘N2°,9X, ‘AF1‘,//)
aa R L L R i tinaat L2 2L L2 2L YL

CALCULATE FIRST SAMPLE NUMBER
FROM RESULTS OF PREVIOUS RUNS, IT WAS FOUND THAT N1 IS NOT LESS

THAN NSTAR/8. THUS, THE INITIAL VALUE OF N1 IS SET ACCORDINGLY. et
Laa X T A2 22 22 2 X L T T TR R A R A S L SR R e 2 e 2 -4

120 DO 165 LL=INT(NSTAR/8), NSTAR
Ni=_LL

IF(N1.LT.C2)N1=R1M1

C 10369 9696 98 369638 36 3696 96 36 363698 I 9606 3 96 3696 38 31 6 1636 35 95 9696 96 38 96 96 36 96 96 3636 96 96 96 9696 36 96 6 36 36 2696 ii
e

4

zlalelelielely]

C CHECK B(N1,P0,C2) G.T. 1-ALPHA CONSTRAINT
o bt it T L I YT IR I R A S Y e 2 22 2 2 o
125 CALL PROBS1 (N1, PO, C2, BXLEC) ' y

IF(BXLEC.LT. (1. -ALPHA))GOTO 175 ’
C A4 3608 000 960 46 36360 F6HE 96 39635962636 3 3696 309636 96 26 2696 63 9696 45 6 96 3 9648 36 3636 36 96 36 36 99626 36 6 !

0000000000000 000O0000000000CO00O000000000000
cnomvommuum~q>om\uruaun»—oz
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C CALCULATE SECOND SAMPLE
C 003638 30303046980 366606 T FEF6 96636 36 96 46 996 96 36 96 96 96 96 46 36 96 98 34 9636 38 38 3 94 6 0 90 4 46 04 5455 9

N2=NSTAR-N1
g e T e Sy ittt
C CHECK THAT DOUBLE PROBABILITY €.T. 1-ALPHA
C 60006469696 9696060646 636 96 95 06 90 6 36 3 96 36 389606 38 36 96 38 30030 209 96 96 9 96 9696 6 3 038 40 B 06 2050 86 B K
130 CALL PROBDI1 (N1, N2, PO, DPROB, KINDEX, R1)
IF (DPROB. GE. (1. ~ALPHA))GOTO 135
IF(C1.EQ.C2M1)G0OTO 175

[e]oleTe)
b b e gt

. C1=C1+1
60T0 130
C 96 98 3 36 3 96 96 3 9 W 36 396 9 3 96 96 9 3 I 96 3 3¢ I I W H I 35 W FE I I 3 I 96 3 3 W 3E B A6 I 3 I I I I I 5E S 3
C FIND N2 VALUE SATISFYING AOGL L.T. AOQQL#*

C 996 36 3 96 36 3 6 36 3 3 3 36 36 30 3636 36 36 08 36 36 3 31 36 36 38 36 3 96 96 36 96 96 3 46 96 36 96 3 96 36 6 36 36 46 96 35 96 96 3 96 35 3¢

135 CALL SRCHZ(NNN, N1, N2, AQG1)

IF (ADG1.LE. ADOGL)GOTO 150
g 2 Ly e L S I T L A L Yy T Y bt Attt

c N2 WILL NOT BE LESS THAN N1#9, THE INITIAL LOWER BOUND ON NZ2.
€ 363596 3 203 30 90 696 3496 3596 70030 3 3630 646 36 36 3896 350 41 6 36 35 36 96 36 96 96 96 363690 36 36 46 90 5 A8 35 36 26 BB 3¢

N2TEMP=N1#9

OO000000O0000O0Q00000000000
0 1t ot (bt (it Pt ot (e b Dd b Bt bt P b Db et Pk s e B

V00 0DDODDDOOMOOMINNN i
'OCD\JQ“U&UNJ"‘OOmﬂaubwmhoomdozjﬂ:ss

C
CALL SRCHZ(NNN, N1, N2TEMP, AQQ1)

g c IF(A0QL.GT. ADQL)GOTO 165

9 BL=N2

9 BH=N1#9

Q 140 NTEMP=INT((BL+BH)/2)

9 CALL SRCH2(NNN, N1, N2TEMP, AOG1)
0200 IF(AOQ1.LE. AOQL ) BH=N2TEMP
8585 c IF(AOQL. LE. AODGL)YFAOG=A0Q1
0203 IF(AOQL.6T. ADGL )BL=N2TEMP
0204 IF((BH-BL).EQ.1.)G0OTO 145
0205 GOTO 140
0206 145 N2=N2ZTEMP
0207 IF(AO0Q1.6T. ADGL. )N2=BH
0208 C 9636 3 3634 3 90 38 2096 96 36 36 3608 06 36 96 36 96 3 3 36 36 3 36 3 36 96 3 96 3 96 36 36 36 96 96 36 4696 3 36 36 96 36 3 96 38 96 9 96 3 3
0209 C CHECK THAT BINOMIAL PROBABILITIES ARE G.T. i1-ALPHA
0210 € 34696 36 3963696 36 36 56 30 3696 6 36 3696 36 96 3 36 36 3 3 36 38 36 36 34 36 3035 35 36 36 36 36 30 35 3 36 36 I I 36 4636 96 9 96 9 3 3¢
0211 CALL PROBD1 (N1, N2, PO, DPROB, KINDEX, R1)
0212 IF(DPROB.LT. (1. -ALPHA))GOTOD 165
0213 150 CALL PROBS1(N1,PO,Ct1, BXLEC)
0214 PA2=DPROB-BXLEC
0215 C 963635 396 96 36 36 38 3 96 95 96 0634 3696 36 3696 96 3 96 36 36 3 9 9696 3 3 96 96 9 969 36 36 36 96 96 36 36 96 36 3696 36 96 3 36 35 3¢ 3
0216 Cc COMPUTE ATI
0217 C 3 9 90 96363 3 36 9 36 396 203696 3696 95 3630 96 9 36 36 3 36 36 96 36 96 36 36 96 96 26 3 36 96 96 3696 96 3 36 3 3646 96 36 9 98 364 3
0218 DATI=N1#DPROB+N2#PA2+NNN+* (1. -DPROB)
0219 C 909095 36363 90 96 3 30 38 36 90 3 36 363636 3636 36 40 3536 36 36 3690 36 38 36 06 06 96 36 3 96 3 96 36 96 36 36 96 3 36 36 3 95 96 96 9 ¢ 3
0220 C IF THE ATI INCREASES, CONTINUE FOR 5 ADDITIONAL INCREASING
0221 C ITERATIONS. THEN INCREMENT C1 AND CONTINUE.
0222 C 3636 3 36 3 3 35 36 I 9696 3 36 96 36 96 3696 36 3 3 46 96 3 3 396 96 36 96 3 36 9 I 96 3 3 36 96 96 96 96 96 3 3 6 3¢ 3 90 48 3 3¢ 3¢
0223 IF(JJ.EQ.4)60T0O 155
0224 IF(DATI1.GE. DDATI)JJ=JJ+1 ’
0225 IF(DATI.%E.DDATI)GOTO 145 i
0226 DDATI=DsTI <

0227 DDAOQ=FAOQG i




.....

......

K1=C1
K2=C2
K3=N1
K4=N2

GATO 165
C 03630 3690 0006 38 30 336909638 3 96 966 06 36 38 36 4 34 36 36 38 96 36 80 36 3¢ 38 38 36 40 6 36 36 36 S0 36 16 6 3046 46 35 3090 90 2148

C MINIMUM OF CELL (TCMIN) FOUND
R Sl d s L T Y T T e 2 2 s R e R R Y e S ST g 2 Y T
1535 TCMIN=DDATI/NNN
DDATI=NNN

WRITE(DS, 160)K1, K2, K3, K4, TCMIN
WRITE(1, 160)K1, K2, K3, K4, TCMIN
160 FORMAT (10X, 12, 6X, 12, 5X, 14, 6X, 14, 7X, FB. &)
C 3353690 98 3608 38 36 36 9 I I 036 3630 T63 96 00 06 36 06 3 30 2690 3 J696 3 T6 3696 30 30 36 69646 646 36 90 96 38 9696 34 48 38 9
C IF MINIMUM OF COLUMN IS FOUND, INCREASE C2
o 2 R L AR bbb bttt T R L AT T 2L e S I 2
IF(TCMIN. GE. TTCMIN)GOTO 170
KK1=K1
KK2=K2
KK3=K3
KKE=K 4
TTCMIN=TCHMIN
TTAOG=DDA0OQG

C
IF (Cl1.EQ.C2M1) GOTO 175
Ci=Ci+1

C
JJ=0

c N1=KK3

c cO0TO 125

165 CONTINUE
C I 3630303808 3036316 T ST T3 T 3 06T 9698 36T 36 39606 T 066 3640 36 T 96 96 9 369696 3635 36 35 36 3096306 K 3

c MINIMUM OF COLUMN (TMIN) FOUND
CHAEI AU T8 00T T 9616066 T 0035 000030 0606 60606 39036 986 3 06463646 06 0964630 20

170 TMIN=TTCMIN

TADG=TTAOQG
C 4020400053083 38 3 33636 306 163006 3 38 36363 96 3096 06903 36 9690 36 936 9696 96 36 0036 963696 6 4696 36 8096
c IF MINIMUM SAMPLING PLAN FOUND, STOP

I3 30304330 336066 9696 436 3 39696 360 3369 3 F 0606 36 2696 36 36 35 98 36 36 9635 35 36 366 646 38 9696 30 96 36 8¢
c IF(TMIN. GE. PLAN)GOTO 190

PLAN=TMIN
KKK1=KK1
KKK2=KK2
KKK3=KK3
KKK4=KK4
175 C2=C2+1
C 3630383000040 060000 9 I A6 T 3696960 38 969636 96 3606369 36 96 3635 I 36 3616 3 969646 3 96 96 36 36 36 36 369636 9 36 3¢

C NEW BOUNDS ON SAMPLING PLAN CALCULATED FOR NEW VALUE OF C2

2 S St L O bbbttt a st DR 2 LS L T 2 2 S 2t
180 CALL SEARCH(NNN, C2, NSTAR. ADQ)
IF (AOQ. LE. ADQL)GOTO 185
IF (NSTAR. GT.NNN)GOTO 175

NSTAR=NSTAR+1

GOTO 180
g
185 CALL PROBS1(NSTAR, PO, C2, BXLEC)
G070 110
C
C
190 WRITE(S, 195)
WRITE(1, 195)
193 FORMAT(//10X, 'SAMPLING PLAN MINIMUMS ‘)
WRITE (D, 200)KKK1, KKK2
WRITE(1, 200)KKK1, KKK2
200 FORMAT(/10X, ‘C1=‘, 12, 2X, ‘C2=*, 12)
WRITE(S, 205)KKK3, KKK4
WRITE(1, 203)KKK3, KKK4
203 FORMAT(10X, ‘N1=‘, 13, 2X, ‘N2=’, I13)
WRITE(S, 210)PL
WRITE(1, 210)PL
210 FORMAT (10X, "MINIMUM AFI=‘,F8.6)
2195 EEBURN

45




‘ 0001 SUBROUT INE SEARCH(NNN., C, NS, AOQ)
j 0002 C 350 35 26 30 96 6 9 3 98 3 96 36 96 38 38 3 36 36 36 96 26 6 3 3 2 30 3 96 4 46 3 90 6 96 36 B B 96 46 3 4 3 5 56 A B 43
0003 C SEARCH TO FIND VALUE OF PSTAR USING GOLDEN
0004 C SECTION METHOD. INITIAL LIMITS OF O AND 1
0005 C 90 R 48 2 369696 36 96 96 46 96 06 36 06 95 36 3 36 96 36 96 36 3 3 3 35 06 8 46 3 3 2 36 35 38 0 36 6 36 36 3 3 36 35 9 35 4 3 26 3 36 4 4
0006 INTEGER C
0007 DOUBLE PRECISION SUMLOG
0008 COMMON/BLK7/SUMLOG (4000)
0009 COMMON/BLK8/N
0010 C
0011 A1=0.D0O
0012 A2=1. DO
0013 T 1.
0014 D 1*(DSGRT(5 DO)Y-1.DO)
0015 H—Az
0014 PLFT—A1+(R*R)*H
0017 PRT=A1+(R#H)
0018 C
0019 Cc
0020 CALL PROBS1 (NS, PLFT, C, BXLEC)
0021 ATI=(NS*BXLEC)+NNN#(1.DO-BXLEC)
0022 AFI1=ATI/NNN
0023 AOQ1=PLFT#(1.DO-AFI1)
0024 CALL PROBS1 (NS, PRT, C, BXLEC)
0025 ATI=(NS*BXLEC)+NNN#* (1., DO~-BXLEC)
0026 AFI2=ATI/NNN
0027 AO0Q2=PRT#(1.DO~-AFI2)
0028 GOTO 110
0029 C
0030 Cc
0031 100 CALL PROBS1 (NS, PLFT.C,BXLEC)
¢ 0032 ATI=(NS*BXLEC)+NNN#* (1. DO-BXLEC)
A 0033 AFI1=ATI/NNN
. 0034 ADG1=PLFT#(1.DO-AFI1)
2 0035 GO TO 110
- 0036 C
= 0037 105 CALL PROBS1 (NS, PRT.,C,BXLEC)
. 0038 ATI=(NS*BXLLEC)+NNN#(1.DO-BXLEC)
0039 AF I2=ATI/NNN
882? c AOQ2=PRT#(1.DO-AFI12)
.. 0042 110 IF(AOQL1.LT.AOQQ2) 60TO 115
[ 0043 A2=PRT
e 0044 H=PRT-A1
- Q045 IF(ABS(PRT-PLFT).LE. T)GOTO 120
£ 0046 C
0047 PRT=PLFT
] 0048 PLFT=A14+(R*R)*H
Q049 A0Q2=A0Q1
0050 60 TO 100
s 0051 115 A1=PLFT
- 0052 H=A2-PLFT
= 00353 Cc
0054 IF(ABS(PRT-PLFT).LE. T)GAOTO 120
00355 PLFT=PRT
) 0056 PRT=A1+R#H
a 0057 AO0Q1=A0Q2

46
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SUBROUTINE SRCH2(NNN, N1, N2. A0Q)

INTEGER C1.,C2,R1
COMMON/BLK&/C1, C2

KINDEX 1

=. 000

R=. 5*(DSORT(5 poj)-1.
H=A2-A1
PLFT=A1+(R*R)#*H
PRT=A1+(R%*H)

CALL PROBS1(N1,PLFT,C1,PA1)

CALL PROBD1 (N1, N2, PLFT, DPROB, KINDEX, R1)
PA2=DPROB-PA1
ATI=DPROB#N1+PA2#N2+NNN# (1. -DPROB)
AFI1=ATI/NNN

ADQ1=PLFT#(1.~-AFI1)

CALL PROBS1(N1,PRT,C1,PAl1)

CALL PROBD1(N1i,N2,PRT, DPROB. KINDEX, R1)
PA2=DPROB-PA1
ATI=DPROB#N1+PA2#N2+NNN+#+ (1. -DPROB)
AFI2=ATI/NNN

AO0Q2=PRT#(1.-AFI2)

G0TO 110

CALL PROBS1(N1,PLFT,C1,PAlL)

CALL PROBD1 (N1, N2, PLFT, DPROB, KINDEX, R1)
PA2=DPROB-PA1
ATI=DPROB#N1+PA2#N2+NNN# (1. -DPROB)
AFI1=ATI/NNN

AOQ1=PLFT#*(1.~AFI1)

GOTO 110

CALL PROBS1 (N1,PRT,C1,PA1)

CALL PROBD1 (N1.N2. PRT, DPROB, KINDEX, R1)
PA2=DPROB-PA1
ATI=DPROB#N1+PA2#N2+NNN# (1. -DPROB)

AF 12=ATI/NNN

AO0Q2=PRT#*(1.-AFI2)

IF(AD0Q1.LT. ADQ2)GOTO 115

A2=PRT

H=PRT-A1
IF(ABS(PRT-PLFT).LE. T)GOTO 120
PRT=PLFT

PLFT=A1+(R*R) #H

A0Q2=A0QG1

6O0TO 100

AL1=PLFT

H=A2-PLFT

IF (ABS(PRT-PLFT).LE. T)GOTO 120
PLFT=PRT

PRT=A1+R#H

AQQ1=A0Q2

6070 105

PS=(PLFT+PRT)/2.

CALL PROBS1(NI1,PS,C1,PAl1)

CALL PROBD1 (N1, N2, PS, DPROB, KINDEX, R1)
PA2=DPROB-PA1

AF I=(DPROB#N1+PA2#N2+NNN# (1. ~-DPROB) ) /NNN
AOQ=PS#* (1. -AFI)

RETURN

END

o
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Program QMIL.FOR

vRb LR R HRURERE R AR BRR

bbb odhie o3R8 ndEaeas

OO, ' Nu ‘||u i Ok o
(l\)() S *&
o8 . A T 1;\»:va CTEVE O PROCRAM 10U IVALUATYY &
0\)(; (- Fid MII U 109D SAMPE T NG SCHEME . L&
OO0¢ vy "+
QOO 7 (SR PROCRAMMELD BY. AZNAI H.S1DDIQ1 L]
0008 Cewn INDUSTRIAL AND SYSTEMS ENGINEERING DEPT 4
0007 Cau UNIVERSITY OF FLORIDA, GAINESVILILE, 3
0010 C#x FLORIDA 32611 4
0011 C 38840 36 36 3 36 26 96 36 34 36 6 4 36 3 3 3 46 4 36 36 46 3 38 30 44 3 36 36 36 36 3 3635 3 3 4 9 98 26 3 35 4 45 $6 96 6 3
0012 C
Q013 SUBROUTINE QMIL
0011 BYTE OUTFIL(8)
01 CHARACTI'R 1#2, CDL.SP
Q016 INTEGER FS., FA, SA, AR: SR, AC. AT, AE, SC, 5T, 2, A, B
(e 1¢ R V4 INTEGER NN, NF S, NFA, NAE, NSA, NAR, NAC, NAT, TN, TFS, TFA, TAE, T&a
otn INTEGER TAR, TAC, TAT. RN, RFA, RAC, RAR, RAC, RAT, FRR, FTR, FNR, 5niR
00177 ¥ , 5TR, SRR, KFSG, 51, 52, 83, 54, S
002G COMMON/SCL/L,SP, S, 1, NQ, T, R, CDL, FS, D, J, K, AGL., M, FA, SA,
0021 ¥ AR, SR, AC, AT, AE. SC, ST, Z, NTN. NF S, NF A, NAE, NSA, NAR, NAC, NAT,
N02T + TN, TFS, 1F A, TAL., TCA, TAR, TAC. TAT. RN, RFS, RFA, RAE, RAR. RAC, RAT
003 T L FRR,FTR, FNR, SNR, STR, SRR, NNMN
o091 COMMON/BE K12 /70U7F TL
00 C
00vs C C : B LTl
0027 C
0028 Cc THIS SECTION ASKS THE USER TO ENTER VALUES FOR
Q029 cC THE NECESSARY PARAMETERS.
0030 C
0031 C S S A P S S S S A S S A
0032 C
0033 PRINT *.’ENTER INSPECTION LEVEL IN QUOTATION MARKS -
0034 PRINT #, ‘E.G.; SPECIAL :'‘’S1°‘’’, ’'’S2‘’,"’'S3’‘,’''G4" "' ~
. 0035 PRINT *' I GENERAL : Illll ll?l' IIB'I ,
0036 READ %, 1
0037 PRINT #, ‘ENTER LOT SIZE:
0038 READ #, 1L
0039 PRINT #, "ENTER AQL IN PERCENT. REMEMBER. ONLY A°
0040 PRINT #%#, ‘STANDARD AQGL IS ALLOWABLE
0041 READ #, AQL
0042 PRINT #, ‘DO YOU WANT SINGLE(’‘S’‘) OR DOUBLE¢’'‘'D" ‘) ~ ‘
0043 PRINT %, "SAMPLING PLANS ; (NOTE:ENTER S OR D IN QUOTES). °
00A4 READ «, SP
0045 WRITE(1, 2) .
0044 2 FORMAT(‘t’,///10X, ‘DEPT. OF ISE ’, o
0047 1 /7, 10X, "UNIVERSITY OF FLORIDA ‘//.5X,5('#°), .
00449 2 ‘SAMPLING SYSTEM TO EVALUATE MIL-STD-105D°, gh
Q0a9 3 5C'#7),2%X,7) .
0050 WRITE(L, 3) 1 e
0051 3 FORMAT(//, 10X, 'FOR. INSPECTION LEVEL ‘,A3) C
0052 WRITE(L1,4) L
0053 4 FORMAT(16X, LOT SIZE= ’, 18) '.j
0054 WRITE(1,6) AGL e
0055 6 FORMAT(16X, ‘AQL= ', F10.5) ! ~Q}
0056 WRITE(1,8) SP S
0057 8 FORMAT(16X, 'SAMPLING PLAN’, A3) { e
- b
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PR ISR
. PRI
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PR,

QOOH{
Q0 HY?
00460
00461
0062
00673
0064
Q06
QO0&6H
Q047
006U
0069
0070
0071
o0/
0073
0074
Q0O/5
Q07 &
Q077
Q0783
0079
0080
0081
008
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098

0101

CO0O0QO00000000
L N Y Ty Y YWy
=== 0000000

AUN—OJIXNCVLW

RS AP
~a. -~ -

S P R
A T T e R T e T e

31 [ S B

it iE (0, 7)
‘y elriAT (/L EX 1 b e
: COMm

ofs

Fa.1L 1. 100)THEN

R

F
C.0L1T.100)THEN
AC

=

IO

AMZTTHRZINMTZITTZI/D~ZTT

¢
A+l
.LT.100) THEN

1
RAE. L T. 100) THEN

BACTIDP~TH § BOB~Crrr— —

R=RF AL
(RAR. 1 T. 100) THEN

R=RFA+4
(TFA.LT.100)THEN

ENDIF
IF(TAT.LT. 100) THEN
TFA=TAT

FTR=TFA+2

ENDIF

IF (TAC.LT. 100) THEN
TFA=TAC

FTR=TFA+3

ENDIF

IF (TAR. LT. 100) THEN
TFA=TAR

FTR=TFA+4

ENDIF
IF(TAE.LT. 100) THEN
TFA=TAE

FTR=TFA+S

ENDIF

IF (NFA.LT. 100) THEN
FNR=NFA+1

ENDIF

IF (NAT.LT. 100) THEN
NF A=NAT

FNR=NFA+2

ENDIF

IF (NAC. LT. 100) THEN
NE A=NAC

I'NR=NFA +3

ENDIF

f
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VR [ S I R T2 KO A A N Y|
(O3 18 IS NI A INAK
IR FNR NSRRI/ :
ST CNDI J
r. D1y JEONAL .1 1 Tadv s frf oy -
SIS 041220 NF A=NAl
. Ot21 FNR=NFA+S
oo o122 CNDIF
e 0123 IF(NSA. L 1. 100) THEN
B Q124 NTN=NSGA
a 0125 SNR=NTN ! .
“" 012646 ENDIF ~J
K 0127 IF (TSA.L 1. 100) THEN .
- 0126 TN=TSA
' 0127 SGTR-TN+t 1 1
! 0130 ENDIF
. G121 IF(SC. T, 100 IHFEN
. o1 2 5C
0133 GRR- 7+
0134 ENDIF
01395 IF(ST.L 1. 100)THEN
0136 78T
01727 SRR=7+7
01343 FNDITF
0139 IF(SR.1.71. 100) THEN
0140 2-=5R
0141 GRR=7+4
0142 ENDIF
0143 IF(RFS.GE.L.OR.FS.GE. L.OR.NQ.GE.L.OR.RN.GE.L)THEN
0144 C |
0145 L T S S A A S S : \
0144 C:.: THIS SECTION CONTAINS THE FORMAT STATEMENTS . |
0147 C:: NEEDED TO SET UP TABLES FOR THE PLAN STATISTICS . i
0148 C:: AT THE DIFFRENT INSPECTION LEVELS. L \
0142 C:: THE USER IS ASKED IF SCHEME EVALUATION IS : !
0150 C: DESIRED, IF SO THEN SUBROUTINE 0OC IS INVOKED. e :
0151 O S S S S S R S S SR A A S S S
0152 C
0153 WRITE(L, 12)
0154 WRITE(S, 12) ,
0155 12 FORMAT(10X, ‘USE 100 PERCENT INSPECTION’, /, "AS SAMPLE’,
0154 $ ‘' SIZE EQUALS OR EXCEEDS LOT SI1ZE“‘)
0157 S=1
0158 ENDIF
0159 IF(S5.EQ. 1)60 10 40
: 0160 IF((SP.EQ. ‘'S’).0R. (SP.EQ. ‘D’.AND.CDL.NE. ‘A’ ) )THEN
- 0161 WRITE(L, 14)
. 0162 WRITE(S, 14) ) ,
- 0143 14 FORMAT(10X. "# NORMAL SR TIGHTENED 7,
F:- 0164 % ‘'REDUCED.  #7)
- 0165 WRITE(L1, 16)
b 0166 WRITE (S, 16)
b 0167 16 FORMAT(10X, 54('-"))
b 0168 WRITEC1, 10)NFA, TFA, RFA |
v 0169 WRITE (S, 10)NFA, TFA, RFA ,
b 0170 10 FORMAT (12X, 'AC 1=', 13, 10X, "AC 1=",17, 10X, 'AC 1=", 17)
o 0171 WRITE(1, 20)FNR, FTR, FRR
S
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51

54

HH

WRITTE O 2OD) T W B T e

FORMAT (19x. "KY 1 I7v toOx Rt 1 17 3on RE
NPT

IF(SE L Gr D Candb. D NE L a7 TN

NHITE(l DOPSLFS RES

WRITE (L), 29)FS, FS, RFY
FORMAT (122X, "N . 15, 10X, NJ 7. 19, 10X, NI " 19)
WRITE (1, 28)

WRITE (S, 2033)

FORMAT (10X, B4 ~"))

CNDIF

IF(SP.EQ. ‘D’.AND.CDL.NE. "A’)THEN
WRITE(L, 30)NTN, TN, Z

WRITE (S, 3OINTN, TN, Z

FORMAT (12X, 'AC 2=, 13, 10X,
WRITE (1, 40)SNR, STR, SRR
WRITE (D, 40)SNR, STR, SRR
FORMAT (12X, 'RE 2=", 13, 10Xx. "RL. 2
WRITE(1, 45)FS, FS, RFS

WRITE(S, 45)FS, FS, RFS

FORMAT (12X, 'N2=", I5, 10X, "N2: ", 19, 10X, ‘N2:*, }19)
ENDIF

WRITE(1, 48)

WRITE(S, 4

FORMAT (10X, 54¢('— ")}

IF(SP.EG. ‘S’)THEN

WRITE (1, DO)INQ, NG, RN

WRITE (S5, HSO)INQ, NQ, RN
FORMAT (122X, 'N="', I6, 10X. '‘N=-, 110, 10X, 'N=", 110)
WRITE(1, 51)

WRITE(S, 51)

FORMAT (10X, 54¢‘~"))

ENDIF

IF((SP.EQ. ‘D’. AND.CDL.EQ. ‘A’. AND. J. GE. 19).0R.

EG. ‘A’.AND. M. LE. 16) ) THEN
WRITE(1, 54)
WRITE (S, 54)

FORMAT (10X, “SAMPLE SIZE NOT AVAILABLE AT ANY INSPECTION'.
* LEVEL ', /7, 'CORRESPONDING SINGLE SAMPLING PLAN WILL ‘.,

‘BE USED: ")
SP=rS~”
G0 7D 1
ENDIF
PRINT#, ‘DO YOU WANT SCHEME EVALUATION...
PRINT #, ‘IF YES ENTER. .. .. ccueuvnacenn 17
PRINT #, “IF NO ENTER. . . c.verecnancan-- 2’
READ +#, AZ

IF(AZ.EQ.2) GO TO &0
IF(AZ.EQ.1) GO TO 58
NNNN=L

IF(SP.EQ. ‘S’) JT=1
IF(SP.EQ. ‘D) JT=2

CALL OC(NNNN, FS, RFS, RFA, SRR, FRR. NQ. RN, TFA, TN, FTR, STR, NFA: NIN

» FNR, SNR, Z, JT, AQL)
RETURN
END
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O()()f{ ('QﬂuQﬂ#hﬂ’hﬂﬂ'ﬂ'k*#ﬁ**%*%*“**ﬂ?#ﬁﬂﬂﬁﬁﬁ##u((r:\ K e ®bE RN
(olelek;! Cwr THIE SURRDUTINE FINDS THE SaMe 0 T, 0 OF i
000% Cwr BOTH THLE DOUBLF AND THE SINGLE Sl L TG PLAMG vy
0006 Cos AT NORMAL . TICHTENED AND REDUCED IN' P+ CT 0N 31
0007 Cre LIEVEL S, ool
o008 CHUBHUHI R BRAR T U I IS e R R H R
Q007 C
y
! 0010 CHARACTI-t 1#2,CDL, SP
0011 INTEGER FS, FA, SA, AR, SR, AC, AT, AE, §C, ST, Z, NN, NFS, NFA, NAE, NSA
b 0012 INTEGER NAC., NAT, TN, TFS, TFA., TAE., TSA, TAR, TAC, TAT., RN, RFA, RAE
0013 INTEGER RAR, RAC, RAT, NAR, FRR, RFS, FTR, FNR, SNR, STR, SRR
0014 COMMON/SCL /L. SP, S, 1. NQ, T, R, CDL., FG, D, J, K, AQL, M, FA, SA, AR
0015 ® . SR, AC, AT, AE. SC, ST, Z, NTN, NFS, NFA, NAE, NSA, NAR.
! 0016 £ NAT., NAT, TN, TFS, TFA, TAE, TSA, TAR, TAC. TAT, RN, R¥F35, RFA
0017 + s RAE. KA HAC, RAT, FRR. FTR, FNR, SNR. STR. SRR
0018 IF(SF.EGQG. “S7)YTHEN
0017 IFCCDL.EQ. “A 7)) THFEN
0020 MO 2
0021 ENDIF
0022 I-{(CDL.EQ. 'B’)THFN
o023 NQ:-73
0024 ENDIF
0025 IF(CDIL.FEQ. “C ") THEN
| 0026 NG S
0027 ENDIF
0023 IF(CDL.EQ. ‘D’) THEN
Q029 NQ=8
0030 ENDIF
0031 IF(CDL.EQ. "E ‘) THEN
0032 NQ=13
0033 ENDIF
0034 IF(CDL.EQ. 'F ) THEN
0035 NQ=20
0036 ENDIF
0037 IF(CDL.EQ. ‘G ’)THEN
0038 NQ=32
0039 ENDIF
0040 IF(CDL.EQ. ‘H’) THEN
0041 NQ=-50
0042 ENDIF
0043 IF(CDL.EQ. 'J’)THEN
0044 NQ=80
0045 ENDIF
0046 IF(CDL.EQ. "K' )THEN
0047 NQ=125
004g ENDIF RS
0049 IF(CDL.EGQ. "L ") TIIFN DRI
00%0 NQ=200 R
0051 ENDIF v
0052 IF(CDL.EQ. "M’)THEN N
0053 N@=3195 . 1
0054 ENDIF ®
0055 IF(CDL.EQ. "N’ )THEN 4
0056 NQ=500 :
0057 ENDIF L
L
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QOLY
QOYY7
QO&O
O

QO&:
0063
0064
0065
0066
0067
0068
00469
0070
0071

Q072
0073
0074
0079
Q076
0077
0078
Q077
0080
Q081

ooae
Q083

[ofe)
WN~OVBN

COO0QO00O00
Pttt b et et d kSt
o ot s s O O

P

ENDIF

H(ChL . EQ.
NG= 800
ENDIF
I+ (CDL . EQ.
NQ- 1250
ENDIF
IF (CDL. EQ.
NQ=-2000
ENDIF
IF(CDL.EQ. ’
NQ=3150
ENDIF
IF(CDL.EQ.
N=2
ENDIF
IF(CDL. EQ.
RN=3
ENDIF
IF(CDIL.. EQ.
RN=5
ENDIF
IF (CDL. EQG.
RN=8
ENDIF
IF (CDL. EQ.
RN=13
ENDIF
IF (CDI.. EQ.
RN=20
ENDIF
IF(CDL. EQG.
RN=32
ENDIF
IF(CDL. EQG.
RN=50
ENDIF
IF(CDL.EQ.
RN=80
ENDIF
IF(CDL.EQ.
RN=125
ENDIF
IF(CDL. EQ.
RN=200
ENDIF
IF (CDL.. EQG.
RN=315
ENDIF
IF (CDL.. EQ.
RN=500
ENDIF
IF(CDL. EQ.
RN=800
ENDIF

IF(SP. EQG.

FS=0

POOYTINEN

Q) THEN

"R7ITHIEN

S)THEN

‘A’ OR.CDL.EQ. 'B’.0OR.CDL.EQ@. ‘C’)THEN

‘D’) THEN

‘B THEIN

‘F’)THEN

"G Y THEN

‘H IHEN

JOYTHEN

‘KITHEN

‘L’)THEN

‘M) THEN

‘N‘)THEN

‘P*)THEN

‘Q’)THEN

‘R‘)ITHEN
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"D’.AND. CDLLEQ. "A’) TTHEN

Celu et
AT
2P alaa e s

e




o~
-

ogocc

[l aadiadl DR R N N Y Y S

'

vy
¥

Rt v
KRN
W

WWWLWNRINNIRI RN RS NI = e et e e
WRN=O0OQONCUAWNN=CIEoNE

[,
LWw
ocud

QO0CO000O000V000OCOOC
~N

Pt oot ek ot ot P oot Pt b ot et ok o et bk ot ok ok ok ok
PRO/DDDDDDOLW

0000000000000
QU UNH

CUDUN=OVDNCUNDW~O SO

oleolelelololololololeoYo Yo o o)
P 1t Itk bk Pt bt Bt ot et et 1t et st ot ot
OVBNCUDUN=ONDN

NN ONWL

3

IF(SP. EQ.

ENDTY
IF (SP. EQ.
1+ (CDIL.EQ.
Faoo

END T

I+ (CDL. EG.
F&: 2

END1F

IF (CDL. EQ.
F5=5
ENDIF

IF (CDL. EQ.
FS=8
ENDIF

IF (CDL. EQ.
FS=13
ENDIF

IF (CDL. EQ.
FS=20
ENDIF

IF (CDL. EQ.
FS=32
ENDIF

IF (CDL. EQ.
FS- 50
ENDIF

IF (CDL. EQ.
FS=80
ENDIF

IF (CDL. EQ.
FS=125
ENDIF

IF (CDL. EQ.
FS=200
ENDIF

IF (CDL. EQ.
FS=315
ENDIF

IF (CDL. EQ.
FS=500
ENDIF

IF (CDL. EQ.
FS=800
ENDIF

IF (CDL.EQ.
FS=1250
ENDIF

IF (CDL. EQ.
FS=2000
ENDIF

SP.EQ. ‘D’ ).AND.

RFS=0
ENDIF

D

‘"BYTHEN

“C)THEN

‘D )THEN

‘E ) THEN

‘F’)THEN

‘G’ )THEN

‘H’)THEN

‘J)THEN

'K ) THFEN

‘L) THEN

‘M’)THEN

‘N’)THEN

‘P’ )THEN

‘Q’)THEN

‘R’ )THEN

‘S’)THEN

(CDL.EQ. ‘B’.0OR.CDL.EQ. “C‘))THEN

.AND. CDL. N¢t.. ~’

‘D‘.AND.CDL.NE. ‘B‘. AND.CDL.NE. 'C“)THEN

IF (CDL. EQG.
RFS=2

L LT IO IR S TR Y
CAl AT A B ST N Nl

‘D’)THEN
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0204
0205
0206
0207
0208
0209
0210
0211

ENDIF
RETURN
END

IF (CDL. EQ.
RFS=20
ENDIF

IF (CDL. FQ.
RFS=32
ENDIF

1IF (CDL. EQ.
RFS=50
ENDIF

IF (CDL. EQ.
RF5=80
ENDIF

IF (CDL. EQG.
RFS=125
ENDIF

IF (CDL. EQ.
RFS=200
ENDIF
IF(CDL. EQ.
RFS5=315
ENDIF
IF(CDL.EQ.
RFS=500
ENDIF
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LR YTHEN

. F O THEN

. "G ")THEN

» THO)THEN

‘\J)YTHEN

‘K’ )THEN

‘L) THEN

‘M) THEN

‘N’)THEN

‘P’ )THEN

‘Q’)THEN

‘R’)THEN
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0001
QOO
[o10]0)e]
000A
Q005
0006
Q007
0008
0009
0010
Q011
0012
0013
0014
Q015
0016
0017
0018
0019
0020
Q021
0022
0023
0024
0025
0024
0027
0028
Q029
0030
Q031
0032
0033
0034
00395
0036
0037
0038
0039
0040
0041
0042
0043
0044
Q045
0046
0047
0048
0049
Q050
0051
Q052
Q053
0054
Q059
005
0057

Rl e B an A e o Lo L

Ty

SURROUTINE ITNDEX
¢
CHt £ 4h 425400 320 20 308 4030336 300 0 3309 3 3030 3 3 4 £ S 2 B 36 2196 36 41 40 8430445 5 B 86 40 0

Ces THIS SURRDUTINE LOCATES THE CELL IN THE -
C#e TABLES PRESENTED IN MIL~STD-105D CUNTALM #
C#+ ACCEPTANCE AND REJECTION NUMBERS FOR ANY * ¥

C#x PATICULAR COMBINATION OF AGL AND CODE LETTER. ##
C 33030 3446 38 38430 36 3036 38 38 30 5 3536 35 4036 33638 31 36 B 51 3038 46 20 40 26 8¢ 38 35 4 0 0 3530 8 3 B 3645 48 3 24 98
c

CHARACTER I#2,CDL.SP

INTEGER FS, FA, SA, AR, SR, AC, AT, AE, SC, ST, 7

COMMON/SCL/L, SP, S, 1, NQ, T, R, CDL, FS. D. J, K, AGL, M, FA, SA, AR,

% GR, AC, AT, AE, SC, ST, Z
IF (CDL.EQ. ‘A‘)THEN

K=éLSE IF(CDL.EG. 'B’)THEN
Etgg IF (CDL.EG. "C ") THEN
EEgE IF(CDL.EG. ‘D) THEN
éng IF(CDL.EQG. "E’)THEN
éth IF(CDL.EQ. "F’)THEN
E[gE IF(CDL.EQ. ‘G’ )THEN
E;éE IF(CDL.EQ. ‘H’)THEN

&LgE IF(CDL.EQ, "J')THEN

Eﬂ?g IF (CDL. EQ. ‘K ‘) THEN
ELSE IF (CDL.EQ. ‘L) THEN
ELSE IF(CDL.EQG. M’)THEN
ELSE IF (CDL.EQ. ‘N")THEN
ELSE IF(CDL.EQ. P')THEN
ELSE IF(CDL.EQ. "G )THEN
K=

ELSE IF(CDL.EG. 'R*)THEN
ELSE IF(CDL.EQ. ‘S‘)THEN
K=17

ENDIF

AGL.EG. 0.010) THEN

ELSE 1F (AQL.EG.0.015) THEN
égée IF (AGL. EQ. . 025) THEN
égés IF (AGL. EQ. 0. 040) THEN
ELSE IF (AQL.EQ.0.065) THEN

IF(
J=1
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Q0L oo
00LY B GE L cAaal DEQ.O. LOXTHIEN

Q060 J b

0061 FIGE TF7AGE _ FQ. O 19)TIHEN
0062 J=7

0063 ELSE 1F (AQL. EQ. Q. 29) THEN
0064 J--8

0065 ELSE I1F (AQL.EQ.0.4)THEN
0066 J=9

0067 ELSE IF(AQL.EQ.0.65)THEN
0068 J=10

0069 ELSE IF(AQL. EGQ. 1)THEN
0070 J=11

0071 ELSGE IF(AQL. EQ. 1. 5)THEN
0072 J 12

0073 ELSE IF(AQL.EQ.2.5)THEN
0074 Jo13

0075 EL GE IF (AQL.. EQ. 4) THEN
20786 Joo14

0077 ELSE IF(AQL.EG.&. 5) THEN
0078 J 10

0079 ELSE IF(AQL.EQ. 10) THEN
0080 J=16

0081 ELSE IF(AQL.EQ.15)THEN
0082 J=17

0083 ElL SE IF(AQL.. EQ. 25) THEN
0084 J=13

0085 ELSE IF(AQL.EQ. 40)THEN
00846 J=19

o087 ELSE IF(AQL.EQ.&5)THEN
0088 J=20

0089 ELSE IF(AQL.EQ.100)THEN
0090 J=21

0091 ELSE

Q092 J=22

0093 ENDIF

0094 M=J+K

0095 RETURN

0096 END
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8()01 SUBROUTINIE vl UES

(¢16 ) C
0003 C*qn*uu&u*{i*ﬂ***a*ﬁu«*#*i#*«u&**##a«&*n*****g#f#*«*n%np*ha*
2004 Can THIS SUBROUTINE FINDS ACCEPTANCF AND REJECTION 3 #
00035 Co# NUMBERS FOR THE CELL IDENTIFIED BY SUBROUTINE INDEX. ##
Q004 (o 2222222 XL TELEETFEFFEITLIZL LT T FETEL T LT ERTELTITLL L LT 2L RVE ¥
0007 C

. 00083 CHARACTER 1%, CDL, SP

b 0009 INTEGER FS, FA: SA, AR, SR, AC, AT, AE, SC., ST, Z, NN, NFS, NFA, NAE, NSA

b 0010 INTEGER NAR, NAC, NAT, TN, TFS, TFA, TAE, TAR, TAC., TAT. RN, RFA, RAE
0011 INTEGER FRR, FTR, FNR, SNR, STR, SRR, RAR, RAC, RAT, RFS, TSA

0012 COMMON/SCL./L, SP, S, I, NG, T, R, CDL., FS, D, J, K, AGL, M, FA, SA,
AR, SR, AC.: AT, AE, SC, ST, Z, NTN, NFS, NFA, NAE, NSA, NAR, NAC, NAT, TN

0013 %
. 0014 $ , TFS, TFA, TAE, TSA, TAR, TAC. TAT, RN, RFS, RFA, RAE, RAR. RAC. RAT
L 0015 $ ., FRR., FTR, FNR, SNR, STR, SRR
- 0016 Ni‘A=100
5 0017 TIFA=100
0018 RFA=100
0019 NAT=100
:: 0020 TAT=100
0021 RAT=100
. Q022 TAC=100Q
- 0023 RAC=100
. 0024 TAR=100
0025 RAR=100
0026 TAE=100
Q027 RAE=100
0028 TSA=100
Q029 NAC=100
0030 NAR=100
0031 NAE=100
0032 NSA=100
0033 ST=100
Q034 SC=100
0035 SR=100
0036 IF(SP.EQ@Q. ‘S’ )THEN
0037 IF(M. GE. 2. AND. M. LE. 16)NFA=0
0038 IF (M. GE. 256 )NFA=21
0039 IF(M. EQ. 25)NFA=14
0040 IF (M. EQ. 24 )NFA=10
0041 IF (M. EG. 23)NFA=7
0042 IF (M. EQ. 22)NFA=5
0043 IF (M. EGQ. 21 )NFA=3
0044 IF (M. EQ. 20)NFA=2
0045 IF (M. EQ. 19)NFA=1
0046 IF(M. EQ. 17. AND. J. NE. 16)NFA=0
0047 IF (M. EQ. 18. AND. J. NE. 18)NFA=1
0048 IF(K.EQ. 16. AND. J. LE. 2)NFA=0
0049 IF(J.EQ. 16. AND. K. LE. 2)NFA=1
0050 IF(M.GE. 256)TFA=18
0051 IF(M.EQ. 25)TFA=12
0052 IF (M. EQ. 24) TFA=8
0053 IF (M. EQ. 23)TFA=5
0054 IF(M.EQ. 22)TFA=3
0055 IF (M. EQ. 21)TFA=2
0056 IF(M.GCE. 18. AND. M. LE. 20. AND. J.NE. 16)TFA=1
0057 IF (K. EQ. 14. AND. J. EQ. 2) TFA=2
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: Rl g S ey - - Ty T i g e T fanat el
no 1
,P L]
(Y] :]
4
00503 JECMULE. Y 7.AND . o L3 TEA O s }
Q0HBY 11U Q. 16. AND. K. I".I‘) A
0060 IF(M. GE. 26)RAC=10 -3
0061 IF (M. EQ. 25)RAC=7 s
QO6HZ IF (M. EQ. 24)RAC-5 e
0063 IF (M. EQ. 23)RAC=3 O
0064 IF (M. EQ. 22. AND. J. LE. 19)RAC=2 N
0045 IF(M.EQ. 21)RAC=1 ol
0066 IF (M. EQ. 20. AND. J. LE. 18)RAT=1 2
0067 IF (M. EQ. 19. AND. J. LE. 17)RAT=0
0048 IF(M.GE. 2. AND. M. LE. 16)RFA=0
0069 IF(M.EQ. 17. AND. J. LE. I5)RFA=0
0070 IF(J.I.E. 2)RFA=0
0071 IF(J.EQ. 16. AND. K. LE. 3)RAT=0
0072 IF(J.EQ. 17. AND. K. EQ. 1 )RAT=0
0073 IF(J.EQ.21. AND. K. LE. 2)RFA=5
0074 IF(J.EQ. 20. AND. K. EQ. 1)RFA=3 -
0075 IF (J.EG. 20. AND. K. EQ. 2)RAT=3
0076 IF(J.EQ. 19. AND. K. EGQ. 1 )RFA=2 b
0077 IF(J.EQ. 19. AND. K. EQ. 2)RAT=2 4
00783 IF(J.EQ. 18. AND. K. EQ. 1)RFA=1 S
00779 IF(J.EQ. 18. AND. K. EQ. 2)RAT=1 o
0080 ENDIF S
0081 IF(SP.EQ. ‘D’)THEN .
0082 IF(M.LE. 16.AND. J. LE. 15) TN
0083 NAT=0
0084 NSA=1
0085 TAT=0
0086 TSA=1
0087 RAT=0
00808 ST=0
0089 END IF
0090 IF(K.EQ. 16. AND. J. LE. 2) THEN
0091 NAT=0
0092 NSA=1
0093 TAT=0
0094 TSA=1
0095 RAT=0
0096 ST=0
0097 ENDIF
0098 IF(K.EQ. 1. AND. J.EQ. 18) THEN
0099 NSA=3
0100 NAC=0 :
0101 TAT=0 .
0102 TSA=1 5
0103 ENDIF . §
0104 IF (M. GE. 26) THEN - d
0105 NAE=11 =
0106 NSA=26 ]
0107 ENDIF
0108 IF(M. EQ. 25) THEN ~
0109 NAR=7 A
0110 NSA=18 o
0111 ENDIF -
0112 IF(M.EQ. 24) THEN e
0113 NAR=5 3
0114 NSA=12
-
A
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IF ((M.EQ.19.AND. J.GT.2).0R. (M. EQG. 18. AND. J. GT. 2) ) THEN

ENDIF
IF (M. GE. 18. AND. M. LE. 20. AND. J. GE. 3) THEN

P —

END1F
IF(M.EG. 23) THEN

NAR=3

NSA=8

ENDIF
IF(M. Q. 22) THIZN

NAC=2

NSA:=4

ENDIF
IF (M. EQ. 21) THEN

NAC=1

N&A=4

CNDIF
IF(M.EQ. 20) THEN

NAC=0

NSA=3

ENDIF

NAT=0
NSA=1
ENDIF

[ SN omth ot cas ot ames

IF(J.EQ. 16. AND. K. LF. 3)THEN

NAT=0
NSA=1
ENDIF
IF (M. GE. 26) THEN
TAE=9
TSA=23
ENDIF
IF (M. EQ. 25) THEN
TAR=6
TSA=15
ENDIF
IF(M. EQ. 24) THEN
TAR=3
TSA=11
ENDIF
IF (M. EQ. 23) THEN
TAC=2
TSA=6
ENDIF
IF (M. EQ. 22) THEN
TJAC=1
TSA=4
ENDIF
IF (M. EQ. 21 ) THEN
TAC=0
TSA=3

TAT=0
TSA=1

ENDIF
IF (M.EQ. 26) THEN
RAE=5
SR=12
ENDIF
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ENDIF
RETURN
END

IH(M.FQ.23)Y THEN
AR
GH=8
ENDIF
IF(M. EQ. 24) THI:N
RAF=2
S3C=6
ENDIH
IF(M. EQ. 23) THEN
RAR=1
SC=4
ENDIF
IF(M.EQ. 22 THEN
RAR=0
SC=3
ENDIF
IF(M.EQ. 21)THEN
RAR=0
SR=1
ENDIF
IF(M. EQ. 20) THEN
RAC=0
SR=0
ENDIF
1IF(M.EQ. 19) THLEN
RAT=0
ST=0
ENDIF

IF (M. EQ. 18. AND. J. GE. 3. AND. J. LE. 153) THEN

RAT=0
ST=0
ENDIF
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HSUBROUTINI COLE

C
S s L e T Ty L T Y Y e R T TR L 2" )
Cxs THIS SUBROUTINE IDENTIFIES THE CODE LETTER ASSOCIATED ##
C## WITH EITHER THE SPECIAL OR GENERAL INSFEC!ION LEVELS 1 4r
C##  FOR ANY GIVEN LOT OR BATCH SIZE. *4
C 3638 34 4 3 30 3041 3 4 4090 96 31 3 41 36 31 56 3 3 90 35 35 46 38 46 9 35 90 T 30 336 0 43 9036 4 B 8 A 6 S5 36 30 A 36 3 0 6 304 4 S 4
c

CHARACTER I#*2, CDL, SP

INTEGER S1.S52,53, S4

COMMON/SCL /L., SP, S, 1. NQ, T, R, CDL

IF(I.EQG. ‘S1°)THEN

(L.GE.2.AND.L.LE.S0)CDL="A"
(L.GE.S1.AND.L.LE.500)CDL="B"
(L.GE. 501.AND.L.LE.35000)CDL="C"
(L.GE.35001)CDL="D"
ENDIF
IF(I.EQ. * )
(L.GE.2.AND. L .LE.25)CDL="A"
(L.GE.26.AND.L.LE. 150)CDL="B"
(L.GE. 151.AND.L.LE. 1200)CDL="C"
(L.GE.1201.AND.L.LE.35000)CDL='D"’
(L.GE.35001)CDL="E"’
ENDIF
IFCL. Q.
L.GE. 2. AND.L.LE.IS)CDL=’
L.GE.26.AND.L.LE. 50)CDL=
(L.GE. 51.AND. L LE. 150)CDL
L.GE. 151. AND. L LE. 500,CD
L. GE. 501. AND. LE 3200)CD E’
L. GE.3201.AND LE.35000)CDL“’F'
L. GE.BSOOi.AND.L.LE.5000OO)CDL=’G'
L.GE. 500001)CDL="H"

[alalelaisioioied ! Bl aialabalal i)} Pt o Dt Pt
ﬂﬂﬂﬂ'ﬂ'ﬂ'ﬂ'ﬂ&. MAMTNTRN T7HTN

ENDIF
IF(I.EQ. )THEN
L.GE.2.AND.L.LE. 19)CDL="A"
L.GE.16.AND.L.LE.25)CDL="B"
L.GE.26.AND.L.LE.90)CDL="C"
L.GE.91.AND.L.LE. 150)CDL='D"
L.GE.151.AND.L.LE.S00)CDL="E"’
L.GE.S501.AND.L.LE. 1200)CDL="F "
L.GE.1201.AND.L.LE. 10000)CDL="G"
L.GE. 10001. AND. L. LE. 35000)CDL=""H"
L.GE.35001.AND. L.LE. 500000)CDhL="J"*
L.GT.500000)CDL="K"
ENDIF
IF(I.EQG.
-GE.2.AND.L.LE. 15)CDL="A
.GE.16.AND.L.LE.25)CDL="
.GE.26.AND. L.LE.90)CDL="
E.91. AND. L LE. 150)CDL=
€.151.AND. L.LE.280)CDL
E.QBI.AND.L.LE.SOO)CDL

e L
X D
:gE 501.AND. L. LE. 1200)CD
.G
¢

B
¢
L

E.1201.AND.L.LE. 3200)CD
E.3201.AND.L.LE. 10000)CD

J
E.10001.AND.L.LE.35000)C ‘

.....
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ﬂ 00 LU

1t (1. GE. 35%001.AND.L.LE. 130000)CDL.="
: 00uY IF (L. GE. 150001.AND. L. LE. SOOOOO)CDL—’M
; 0060 1IF (.. GE. S500001)CDL~ ‘N’
- 0061 ENDYE
- 006 T-(1.5Q. 27 ) THEN
" 0064:3 IF(L.GE.2.AND.L.LE.B)CDL- "A"’
- 0064 IF(L.GE.9.AND.L.LE. 15)CDL="B"’
ll 0065 IF(L.GE.14.AND.L.LF.25)CDL="C"
: 0066 IF(L.GE.26.AND.L.LE.50)CDL='D"
0067 IF(L.GE.S1.AND.L.LE.90)CDL="E"
0068 IF(L.GE.91.AND.L.LE.150)CDL="F"
0069 IF(L.GE. 151.AND.L.LE.280)CDL=- 'G"
0070 IF(L.GE.281.AND.L.LE. 500)CDL="H"’
0071 IF(L.GE.S01.AND.L.LE. 1200)CDL="J"’
: 0072 IF(L.GE. 1201.AND. L.LE. 3200)CDL="K"
E: 0073 IF(L.GE.3201.AND.L.LE. 10000)CDL="L"
N 0074 IF(L.GE. 10001.AND.L.LE.35000)CDL="M"
. 007% IF(L.GE.35001.AND.L.LE. 150000)CDL="N"’
. 0076 IF(L.GE. 150001.AND.L.LE. 500000)CDL="FP~
' Q077 IF(L.GE. 500001)CDL="Q"
f 0078 ENDIF
V 0079 IF(I.EQ. “'3°)THEN
0080 IF(L.GE.2.AND.L.LE.B)CDL="B"’
0081 IF(L.GE.9.AND.L.LE. 15)CDL="C"
o082 IF(L.GE. 16, AND L LE.25)CDL="D"
0083 IF(L.GE.2&4.AND. L.LE. 50)CDL="E"’
0084 IF(L.GE.S51.AND.L.LE.90)CDL="F "’
0085 IF(L.GE.?I.AND.L.LE.150)CDL=’C'
0086 IF(L.GE.151.AND.L.LE.280)CDL="H"’
0087 IF(L.GE.281.AND.L.LE. 500)CDL="J"
0088 IF(L.GE.S01.AND. L.LE.1200)CDL="K"
0089 IF(L.GE. 1201. AND. L.LE. 3200)CDL="'L "’
0090 IF(L.GE.3201.AND.L.LE. 10000)CDL="M"
0091 IF(L.GE. 10001.AND.L.LE.35000)CDL="N"
0092 IF(L.GE.35001.AND.L.LE. 150000)CDL="P "’
0093 IF(L.GE. 150001.AND. L. LE. 500000)CDL="'Q"
0094 IF(L.GE. 500001)CDL="R"
0095 ENDIF
0096 RETURN
0097 END
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Q001
00022
Q003
0004
Q005
0004
Q007
0008
0009
0010
0011
0012
0013
0014
0015
0016
Q017
001!8
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
00372
0040
0041
0042
0043
0044
0045
Q046
0047
0048
0047
0050
0051
0052
0053
0054
0055
0056
0057

. e e

C

{, s
CHu

HUBKRGOUTINE QU INNNN, IS TRF S TREA. I5RR, JFRR, NG, TRN, 1TFA

LIN, IR, ISTR, NFA, NTN, IFNR. ISNR., 1Z, J, AGL J

(033640 30 34 4 34 30 24 30 8 3 7 3 30 36 30 4 3630 70 3 50 3 90 3638 30 31 30 33 3 55 5 46 30 5 3 F 3 56 5 3 3 £ 313 5140 46 46 3 36 553 8 30 36 3 46
IH] S SUBROUT INE EVALUATES THE SCHEME OFPCRATING
CHARACTERISTICS, FOR THE REQUIRED SAMPLING PLANS.

IR 13
%

C 4303 1 3 3¢ 3 3 3+ 34 2 34 38 35 36 36 35 38 35 35 36 3 35 36 36 3 34 4 3 36 26 3 36 30 0 3 26 H 5 4 3 S0 B K I 3 4 306 26 3 S S S N A

Cc

172

272

REAL#8 AQ(20, 20), BQ(20, 20)

DIMENSIDN N(30),PR(30),V(100., 50), P(30), TPA(30, 4), ASN(30, 4)
DIMENSION AQQ(30, 4), ATI(30, 4), NN(4), TM(20, 20), ZP (20, 20)
DIMENSION ASNC(30), ADQC(30)., ATIC(30),AFI(30),PA(30)
INTEGER A(S50),R(50),HI, AA(2,4),RR(2,48)

IF(J.EQ.2) GO TO 197
IF(J.EQ. 1) GO TO 172

NN(1)=NG
NN (2)=NQ
NN(3):=IRN
NN(4)=IRN
AA(1, 4)=IFRR-1
RR(1,3)=IRFA+]
G0 TO 272
NN(1)=IFS
NN(2)=IFS
NN(3)=IRFS
NN(4)=IRFS
AA(1, 4)=1IRFA
AA(2,4)=1ISRR~-1
RR(1, 3)=IFRR
AA(L, 1)=ITFA
AA(2, 1)=ITN
RR(1, 1)=IFTR
RR(2, 1)=ISTR
AA(1, 2)=NFA
AA(2, 2)=NTN
RR(1, 2)=IFNR
RR(2, 2)=ISNR
AA(1, 3)=IRFA
AA(2,3)=12
RR(Z2, 3)=IZ+1
RR(1, 4)=IFRR
RR (2, 4)=ISRR
PRINT #, ‘DO YOU WANT A TABLE OR A GRAPH FORMAT ?°

PRINT #, ° FOR GRAPH....ENTER: 1

PRINT #, - FOR TABLE....ENTER: 2

READ #, XTC

IF(XTC.EQ.1) GO TO 733

sgng *Q;SPECIFY THE NUMBER OF FRACTION DEFECTIVE VALUES..
#*

PRINT #, ‘ENTER THE FRACTION DEFECTIVE VALUE(S), ’

PRINT #, "(PUT A COMMA BETWEEN VALUES. )....ccccena.’

READ %, (P(I), I=1, J1)

WRITE(1,27)

WRITE(S, 27)

¢0 TO 447

Ji=21

DO 55 I=1,Jl

64
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0063 ACIYAANCT L M)

0064 RCI)=RR(I, L M)

00695 NCI)=NNO M) \1

0066 17 CONTINUE s

Q067 NNN=NNNN <3

00468 M=INT (NNN®#P (L )) {

Q0469 ZNK=NNN#P (1)

0070 IN=M

0071 IF(ZNK-ZIN.LE.Q.5) GO TO 148

0072 M=-M+1 .

0073 1483 CONTINUF

0074 SUM=0 ) j

0079 T1-RC1)

QO/6 C

0077 C: M S D

0078 C THE NEXT STATEMENTb CALCULATE THE PROBABILITY THAT )

0079 C THERE ARE (I -1) DEFECTIVES IN THE FIRST SAMPLE. .

0080 C: . o o R S G S A DA G .

0081 o )

0082 po 20 J1=1,11 :

00823 VI, 10=PRPINCL), P(L), T-1) Ty

0084 20 SUM=SUM+V (I, 1) 4

0085 V(R(1)+1, 1)=1.-SUM

0086 IF(AC(L).LE.O) GO TO 21

0087 I1=A(1)

0088 Cc

0089 O G D T S S S e

0090 C THE FOLLOWING STATMENTS CALCULATE THE PROB. THAT THERE

0091 C ARE LESS THAN OR EQUAL TO A(1) DEFECTIVE ITEMS.

0092 o O M O S G S S S S SN

0093 C

0094 DO 30 I=i,11

303

0097 C THE NEXT SECTION CALCULATES THE INTERMEDIATE PROBABILITIES

, 8838 C OF CONTINUED SAMPLING FOR THE DOUBLE SAMPLING PLANS.
[ O G A A A S S S S S

0100 Cc

0101 ]

0102 30 V(A(1)+1, 1)=V(A(1)+1,1)+V(], 1) .

0103 21 IF(J.EQ. 1) GO TO 41 3

0104 LOW =1 -

0105 I1=2 ]

0106 NNN=NNN-NC(I-1) ]

0107 NR=R (1)

0108 LOW=MAXO(LOW, A(I—-1)+2) p

0109 HI=R(I-1) .

0110 DO &0 11=1,NR -

o111 V(ItL, 1)=0 - 3

o112 IF(I1.LT.LOW) GO TO &0 N

0113 IF(A(I).EQ. (—-1)) GO TO &1 j

0114 IF(AC(I)+1.NE, I1) GO TO 61 }
4
1

. 65 [
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(LR I PMMM=MINOCT L, B3
DO 70 12:L0W . MM
14=11 -122+1
DU 50 11=1,NR
PRCITY-PPINCT, ol 11 v MMM M L4 ]
N1¢] CONT INUE
DO 80 I3=1,14
80 VOIL, I)=V(TIL, 1)+l 2, I- 1) #PR(I3)
70 CONT INUE
GO0 TO 60
61 MMM=MINO(HI, I1)
DO 90 I2=L0W » MMM
I3=11~-12+1
DO 743 1J=1
743 PR(IJ)=
90 V(I1
650 CONI

O

Ll el SR PP W

—
N=OlINITUD LU= 0DTN

W WIRIAIAIAT AT RS A U N~ e e e
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C
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g THE NEXT SECTION EVALUATES THE SCHEME FOR THE SINGLE

OCO0O0CO00000VCOTO00000ICITLOOCH

Londl el ll e el ol ol S e e N

AHADODHUWIWUWWW

DO 130 I1=1,J
8SS5=SS+N(1) -
IF(A(I).EQ. (—~1)) GO TO 1
ASN(L, LM)=ASN (L., LM)+(V( ]
TPA(L, LM)=TPA(L, LM)+V(A
G0 TO 130
ASN(L, LM)=ASN(L., LM)+V(R( .
CONTINUE 2
XXX=0 L
§85=0 ﬂ
Vvwv=0 .
DO 133 1=1,J ' .
SSS=8S3S+N(I) o
XXX=XXX+SSS5#V(A(I)+1, 1) 4
VYV=VVVH (NNNN-SSSI#V (A(T ) +1, 1) o
133 CONT INUE 'ﬂj
ATI (L, LM)=XXX+ (NNNN# (1. O0-TPA(L,LM)))
AQQ(L, LM)=(VYVV®P (L)) /NNNN ,‘
CONT INUE -
CONT INUE :
FORMAT(10X,F5.3, 2X,F2.4,F10.2,4X,F6.4, 1X,
FORMAT(///, 16X, ‘SCHEME OPERATING CHARACTE
$ L, 'P:c o cP(AY: o CASN:AOQ: A
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T——— W=~y — -

ey TM I S . s
O 0 rMo1e 1)y o -
0231 M1y, 7)) 1. %
0232 TMOLY 19): (1.-Q)#%
033 TME19. 20y QG -
234 TM(20, 65 1. HR1 -
0239 TM(20, 20)=RR) s
0236 NR= 20
0237 NC=20 :
0238 DO 100 I=1,NR -
0239 DO 100 JJ=1, NC
0240 IF(JJY-1)111, 15,111
1 0241 15 IP(JJ, I1)=TM(I,JJ)=-1.0
i 0242 GO TO 100 -
. 0243 111 IP(JJ, I1)=TM(I, JJ) ]
0244 100 CONTINUF ]
0245 DG 115 1=2,NR
0246 DO 115 JJ: 1, NC "
F. 0247 Ki=T-1 :
‘ 04083 AQ(I, U)=ZP (KL, JJ) .
‘ 0249 115 CONT INUF -
{ 0250 DO 18 JJ=1,NC T
F 0251 AQ(1l, JJ)=1.0 4
! 0252 18 CONTINUVE A
0253 CAaLL INVERT(NR., AQ, BQ)
0254 PA(L)=0 "y
‘. 0255 ASNC (L) =0 1
A 0254 AQC(L)=0 .
- 0257 ATIC(L)=0 Ce
X 0258 DO 161 I=1,NR T
0259 IF(I.GT7.5)60 TO 200 o
0260 Zz=T o
0261 Z1=ASN(L, 1) e
0262 Z2=A0Q (L, 1) -t
0263 I3=ATIC(L, 1) - 4
0264 GO TO 201 -
0265 200 IF(I.GT.19) 60 TO 210 )
0266 ZZ=S .
0267 Z1=ASN(L, 2) L
0268 Z2=A0Q (L, 2) o
0269 Z3=ATI(L, 2) o
0270 GO TO 201 e
0271 210 ZZ=R1 p
0272 Z1=ASN(L, 4) !
0273 Z2=A0Q(L, 4) .
0274 ZI3=ATI(L, 4) R
0275 C -
0276 L O i S S S S S S S S S S S S S S :.:.::..: -
0277 C THE FOLLOWING STATEMENTS MULTIPLY THE PRDBABIL TIES : 5
0278 C OF BEING IN THE VARIOUS STATES BY THE CHARACTERISTICS i
0279 C OF EACH STATE. o .
0280 S A T A S AR R o )
0oZ81 C i
0282 201 PA(L)=PA(L)+BQO(I, 1)%ZZ ol
0283 ASNC (LL)=ASNC (L.)+BQ(I, 1)#*21 .
0284 AOQC (L )=A0QC(L)+BQ(I, 1)#Z2
0285 ATIC U )=ATIC(L)+BQ(I, 1)#Z3
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Q234
0237
288
0P8I
0290
0291
o9
0293
0R94
0295
0294
0297
0298
0299
0300
0301
0302
0303
Q3304
0305
0306
0307
0308
03097
0310
0311
0312
0313
0314
0315
0316
0317
0318

Pt

Lo

45
44
47
18
49

295
898

AF T (L)=ATTIC (L » /NNNN
CUNT INUE
IF(XTC.NE.2) GO TO 10!
WRITE(1,19) P(L),PACL ¢+ AGNCTL ., ADQC LY, AT T¢I )
WRITE(D, 19)Y PLLY, PACL s, AUNO L 0 AUQE G 0 AF T o3
CONT INUE
IF(XTC.EQ.2) GO TO 554
WRITE(1,4%5)
WRITE (S5, 45)
WRITE(1, 46)
WRITE(DS, 46)
CALL PLOTAC(P.PA)
WRITE(),47)
WRITE(S, 47)
CALL PLOTOC (P, ASNC)
WRITE(1, 48)
WRITE(S, 48)
CALL PLOTOC(P, ADQC)
“WRITE(), 49)
WRITE(5, 49)
CALL PLOTOC(P, AF])
FORMAT (1H1, 50X, ‘OPERATING CHARACIERISTIC CURVE ‘:
FORMAT (53X, "PROBABILITY OF ACCEPTANCE ‘)
FORMAT (1H1, 50X, ‘AVERAGE SAMPLE NUMBER ‘)
FORMAT (1H1, 50X, ‘AVERNAGE OUTGDING QUALLITY 7))
FORMAT (1H1, 50X, ‘AVERAGE FRACTION INSPECTED’)
¢0O TO 898
CONT INUE

WRITE(1, 555), LNC
WRITE(S5, 555), LNC
FORMAT (10X, ‘LIMIT NUMBER FOR REDUCED INSPECTION IS: ‘, I?)

=

.
—




0001
0002
0003
0004
0000
0006
0007
0004

FUNCTION PP(N, P, K)
Q=1. P
PP=Q# &N
JF (K. EQ. O)RETURN
DA 20 I1=1,K
20 PP=PP#P#(N-I1+1)/(Q#1)
RETURN
END
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Z=Q# =N
IF (K. EQ. O)RETURN
bu 20 I=1,K
Z=2#(M-T+1)#P/{Q%])

B-B+Z
RETUR
END
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QO SURBROUTINE INVI'RT(NR, AG, RQ)
00O, (
0003 (B3 o R EHR AU PR R R R R H BRI BRI ERB RS HRBR AT REH O BB
0004 Moo THIS SURRDUTING INVERTE THF MATRIX BY GAUSSIAN * 4
QOO g L IMINATTON., T
004 (R D IR AE R MR BN R RRAE R A BRA DR BYRR R PD BB P UREER TS B R o P
0007 (
0008 REAL#8 AQ(20Q, Z20), BA(Z0, 20Q). 7TAMP. ATCMF
Q009 DO 19 I=1,NR
0010 DO 10 J=1,NR
Q011 10 BQ(I, J)=0.0
0012 15 BG(I, I1)=1.0
0013 DO 35 I=1,NR
Q014 2TAMP=AQ (1., 1)
Q0195 NO 20 J=1, NR
0016 AQCT,J)=AQ(I, J)/sZ2TAaMP
Q017 20 BQEI, J):-BOI, N 7ZTAMP
0014 DU 30 11 1,NR
Q01% IF(I.LQ.17) GO TG 30
o020 ATEMP-AQ(1], 1)
Q021 DO 29 O 1, NR
0022 AGCITL. ) -AQUIT, JU)-AQ(I, J)H*ATEMP
S 0023 20 BOCIL, N BACTII, J)-BG(I, J)+ATEMP
= 0024 E1¢: CONT TN
o qo2n 1 CONT INt?
QO HETURN
QO 7 ND




ganl URREPITINE PLOTOC (P T)

OO0 (
Q00 <nuu»uuuuuuuwuw**uv%q«¢q¢***n**n*#¢««nu*ﬁ«ﬁ#ﬁ*¢«¢«**ng;#a#»«u« ‘
0004 ( ma THIS SUBNUUTINE PLOTS 0OC, ASM. AR AND AF; CURVES FN0OR ﬁ* :
QoG Cet FHE P UL RANGE OF INCOMING FRACTION DEFLETIVE. 2 »
0004 O T R g N A R R R -
Q007 C
0008 DIMENSION UC11).T7(30),P(30).LINE(IO1)
0009 INTEGER ASTERK, BLANK, Pl US
0010 DATA ASTERK, BLANK, PLUS/"#°*, * *, "+ '/
0011 DO 1 K=1, 101 ;
0012 ! LINE (K)=Bl ANK ]
0013 XMAX=T(1) 4
0014 XMIN=T (1)
0015 DO 2 I=1,21 1
Q014 IFCTCID. LT XMING XMIN=T(I)
0017 IF(TCI).GT, XMAX) XMAX:-T(1)
00148 v COMTINUE 4
0019 T OXMAX. L T.1) XMIN:QO
0020 RANGE =XMAX -XMIN '
0021 RG=RANGE /10 ]
0022 UG )-XMIN
0023 DO 3 12,11 1
0024 3 VI =UCT 1) +RG
Q02 WRTTE (), 1303(UCI, T-1,31)
00246 WRITECS, 130)0CUCT), 121, 11
o027 Ml 4 K—1, 101,10
00243 q LINE(K)=PLUS
002w WRITE (1, 100) (LLINE (K), K=1, 101)
0030 WRITE (5, 100) (LLINE(K), K=1, 101)
0031 DO & k=1, 21
0032 DO S I=1,101
0033 9 I_INE(I)=BLANK
0034 KPRINT=100#(T(K)~XMIN)/RANGE+1. 5
0035 LINE(1)=PLUS
0036 LINE(KPRINT)=ASTERK
0037 WRITE(1, 140)P(K), (LINE(I), I=1, 101)
0038 WRITE(S, 140P(K), (LINE(I),1I=1,101)
0039 b6 CONTINUE
0040 100 FORMAT(4X, ‘PERCENT DEFECTIVE'’, 101A1l)
0041 130 FORMAT (12X, 11(2X, ES. 3))
0042 140 FORMAT (17X, F4.3, 101A1)
0043 RETURN
0044 END
b -
F.
P
o .
1 4
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Q001
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o003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
o018
0019
0020
0021
0022
0023
0024
0025
0024
0027
0028
0029
0030
0031
0032
0033
0034
0035
0034
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057
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LNMCAQL , N7, LNC)

CMARY B 10 030323346 10403 3 4G B A SR B3 3 4 4 33 I35 45 513 3 26 0 9 4 3 36 4t 3 9 4 ot

Casx
C

THIS SUBRQUT INE FINDS THt
FOR REDUCED

* ¥
L3

CImMs 1T NUMBER

INGPECTIOUN,

[OE 2 L R R R LR R R NN R R A N g S g )

C

ILNC=222

Pt P Dt ek bt et pd ek bt bt B bt Bt e P Pt bd Dt Pt
"171"’7’71'71'71”‘\'7171""171'7"“71711111
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(
(
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(
(
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(
(
-
(
(
(
(
- (
(
-~ (

NZ.LE.29.AND.AQL.LE. 135) LNC=0

NZ.GE. 30. AND.NZ.LE. 49. AND. AGL.LE. 10)
NZ.GE. 50. AND.NZ.LE. 79. AND. AGQL.LE. 6. 3)
NZ.GE.B80.AND.NZ.LE. 129. AND. AGL.LE. 4.0)
NZ.GE. 130. AND. NZ.LE. 199. AND. AQL.. LE. 2. 5
xZ.GE.QOO.AND.NZ.LE.319.AND.AQL.LE.1.
N
N

LNC O
LNC=0
LNC=0
LNC=0

)
9)
Z.GE. 320. AND.NZ.LE.499.AND. AQL.LE. 1.0)
Z.GE.500.AND.NZ.LE. 799. AND. AQL.LE. 0.65)
Z.GE.B00.AND.NZ.LE. 1249. AND. AQL.LE. 0. 40
NZ.GE. 1250. AND.NZ.LE. 1999. AND.AGL.LE.O. 2
NZ.GE.2000. AND.NZ.LE. 3149.AND.AQL.LE.O. 1
NZ.GE.31050.AND.NZ.LE. 4999. AND. AGQL . LE. 0. 10)LNC=0
NZ.GE. 5000. AND.NZ.LE. 7999. AND. AQL . | _LE. 0. 063 )LNC=0
NZ.GFE.B8000. AND.NZ. LE. 12499. AND. AGL . LE, 0. 040)LNC=0
NZ.GE. 12500.AND.NZ.LE. 19799. AND. AGL.. LE. 0. 025)ILNC
NZ.GE.20000. AND. NZ. LE.31499. AND. AQL . LE. 0.015)LNC=
NZ.GL.31500.AND.NZ.LE. 47779. AND. AQL.,. EQ. 0. O10)LNC=
LNC.EG.0) GO TO 10
NZ.LE.29)THEN
IF (AQL.. EQ. 25)LNC--2
IF(AQL. EQ. 40)LNC=4
IF(AQL.. EQ. 65)LNC=8
IF(AQL.EQ. 100)LNC=14

E.30.AND.NZ.LE. 49)THEN
F(AQL.EQ. 15)LNC=1

E. 50. AND.NZ.LE. 79 ) THEN
F(AQL.EQ. 10)LNC=2
“(AQL. EQ. 15)LNC=3
(AGQL.EQ. 23)LNC=7
(AQGL.EQ.40)LNC=14
(AQL. EQ. 65)LNC=25
(AGL.. EQ. 100)LNC=40

. 80.AND.NZ.LE. 129) THEN
“(AGL . EQ. 6. SILNC=2
(AQL. . Q. 10)LNC=4

(AGl . EG. 15)LNC=7
(AQL.. EG. 25)LNC=-14

(AGL . EQ. 40)LNC=24

(AGQL . EQ. 65)LNC=42

(AQL .EQ. 100)LNC=68

- GE. 130. AND.NZ.LE. 199) THEN

v

=0

0
o)




I
At a

I
w EERS PTAQRE LEQGL AL, 00 NC
IR, I UAQE LG &, DYLNG -
D0BO 1 (AGL . EG. 10)LNC: 7
0061 IF(AQL . EQ. 15)LNC=-13
0062 [i- tAQL. EQ. 253 LNC 2% o
oY %e] TF(AQL . EGQ. 40)I.NC=-4D o
0064 17 (AQL.EQ. 65)LNC=72
0065 17 (AGQL . FQ. 100) I .NC=115 *
0066 ENDIF ]
0067 IF(NZ.GE. 200. AND.NZ.LE. 319)THEN -
0068 I¥ (AQL. EQ. 2. 5)LNC=2 e
0069 1F (AGL.EQ. 4. 0)LNC=4 S
0070 IF (AQL.EQ. 6. 5)LNC=8 el
0071 IF(AGL.EQ. 10)LNC=14 T
0072 IF(AQL.EQ. 15)LNC=22
0073 IF(AQL. EQ. 295)LNC=40 t
0074 IF (AGL.. EQ. 40)LNC=68
0075 1F (AGL . EQ. 65)LNC=115
0076 IF(AQGL.. EQ. 100)LNC=181
0077 ENDIF <
00789 IF (NZ.GE. 320.AND.NZ.LE. 499) THEN 1
0079 IF(AGL. EG.I 5)LNC=1 o]
0080 IF (AQL. EQ. 2. 5)LNC=4
0081 1F<A0L.EG.4>LNC=B 1
0082 IF(AGL.EG.b.S)LNC=14 ;
0083 IF(AQL. EQ. 10)LNC= o
§ 0084 IF(AQL. EQ. 15)LNC== 39 e
0085 IF(AGQL. EQ. 25)LNC=&8 T
b 0086 IF (AQL. EQ. 65)LNC=113 R
0087 1F (AQL.EQ. 100)LNC=189 ]
0088 ENDIF
1 0089 IF (NZ.GE. S500.AND.NZ.LE. 799) THEN ©
} 0090 IF(AQL.EG. 1. 0)LNC=2 ]
: 0091 IF(AQL.EQ. 1. 5)LNC=3 .
- 0092 IF(AQL.EQ. 2. 5)LNC=7 - 4
g 0093 IF(AGL.EQ. 4.0)LNC=14 1
- 0094 IF (AQL. EQ. 6. S)LNC=25 B
0095 IF (AGL. EQ. 10)LNC=40 ——
0096 IF(AQL. EQ. 1 5)LNC=43
b 0097 IF (AQL. EQ. 25)LNC=110 - 4
- 0098 IF (AGL. EG. 40)LNC=181 N
- 0099 ENDIF "]
i 0100 IF(NZ. GE. 800. AND. NZ. LE. 124%9) THEN T~
- 0101 IF (AGL. EQ. 0. 65)LNC=2 A
. 0102 IF(AGL. EQ. 1. 0)LNC=4 o
: 0103 IFC(AQL.EQ. 1. S)ILNC=7 .
FI 0104 IFC(AGL.EQ. 2. 5)LNC=14
- 0105 IF(AGQL. EQ. 4. 0)LLNC=24 - 4
- 0104 IF (AQL.EQ. 6. 5)LNC=42 1
- 0107 IF(AQL. EQ. 10)LNC=68 o
% 0108 IF(AQL.EQ. 15)LNC=105 1
N 0109 IF(AQL.EQ.25)LNC=181 -
o 0110 ENDIF .
1 0111 IF(NZ.GE.1250.AND NZ.LE. 1999) THEN -
0112 IF(AQL.EQ. 0. 40)LNC=2
0113 IF (AQL. EQ. 0. 65)LNC=4 1
0114 IF(AQL.EQ. 1. 0)LNC=7 )
R
R
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L.EQ.
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2000. AND.NZ.LE. 3149) IHFN
AQL.EQ. 0. 25)LNC=2

AGL . EQ. 0. 40)LNC=4
AGQL.EQ. 0. 65)LNC=8
AGL.EQ. 1.0)LNC=14
AQL.EG. 1. 5)LNC=22

- (AQL. EQ. 2. 5)LNC=40

" (AGQL.. EQ. 4. O)LNC=68
“(AQL.EQ. 6. 5)LNC=105
AGL.EQ. 10)LNC=18}

- 3150. AND.NZ.LE. 4999 ) THHN
(AQL.EQ. 0. 15)LNC=1
(AGQL.EQ. 0. 25)LNC=4

(AQL. EQ. 0. 40)L.NC=8

(AQL. EGQ. 0. 85)LNC=14
(AQL.EQ. 1.0)LNC=24
(
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AGQL.EQ. 1. 5)LNC=-38
AQL.EQ. 2. 5)LNC=67
AQL.EQ. 4.0)LNC=111
AGQL. EQ. 6. 3)LNC=186

9000. AND. NZ. LE. 7999} THEN
AQL. EQ. 0. 10)LNC=2
AQL.EQ. 0. 13)LNC=3

AGQL. EQ. 0. 25)LNC=7
AQL.EQ. 0. 40)LNC=14
AQL.EGQ. 0. 65)LNC=25
AQL.EQ. 1. 0)LNC=40
AQL.EQ. 1. S)LNC=63
AQL.EQ. 2. 5)LNC=110
AGL.EQGQ.4.0)LNC=181

8000. AND. NZ.LE. 12499) THEN
AQL.EQ. Q. 065)LNC=2

AQL.. EQ. O. 10)LNC=4

AQL. EQ. 0. 15)LNC=7
AQL.EQ. 0. 25)INC=14

AQL. EQ. O. 40)LNC=24

« 0.65)LNC=42
AQL.EQG. 1.0
.1.5
5

JLNC=648

JLNC=105
AQL.. EQG. )
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bt bt et Bt P ot et et )
ITTTMThThmIMTMTTIMm

VBUN=OIDMNTQDIVN=OIONT
ot purd g it o Gt g ot et
mmamMTmaTmTm
atalelea el aYe e Ta

CGOANUUNDHDDRA_DLAIDY

QRN

ket X T W N N )

0
1
1
2 LNC=181
N

D

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
ANCUDWN=-OQOND

Bt ot Bk et P et Bt Bt bt et ot Bk ot et ek ok ok ot bk

NN OO0

QO

ol
st PR
o o' .. M "'.‘l' .~ '. -
Anddl a2 'm0 5 0r s g iy

e
e

76

o

. . ..
e e e e m e e e o e e e - -
B A N I T A P e

B SN S AR - R S R S VA N S T T

. .
N K F L e

ORI T AT R ) " o . ™ v At Te LT M te N

s s S AN N N VN VA S R WA PO A A S P AL A IS Sl s das PARE R SR R WP L L R W R R R




T"t""'—~“!“ T Tr—— (i ——— p———

vﬁ
d
y
4
1
.
4
e e

i Al
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b . Ihoongl . BEa. 00407 0LNC 40 . 3
’ o 1t cAQL. EG. 0. 6D JINE &Y i
0i/A IV (AQL. EQ. 1.0)LLNC: 11Q -y
017 IF(AQL. EQ. 1.95Y.NC 167 »
4 D176 END Y ) 1
! 0177/ [ (NZ. GL. 20000. AND. NZ. LE. 31497 THIN L
- 0174 IF (AGL. EQ. 0.029H)LNC=2 R
. 0179 1F (AQL. EG. 0. 040)1 NC=4 ]
0180 IV (AGL. £Q. 0. 065)LNC=8 1
0181 IF{AGL. EQ. 0. 10)LNC=14 -
Q182 IF (AGQL. EQ. 0. 19)ILNC=22 .
0183 IF (AQL. EG. 0. 25)LNC=40 »
0184 IF (AGL.EQ. 0. 40)LNC=68
0185 IF (AQL.EQ. 0. 65)LNC=115
0184 1F (AQL. EQ. 1. 0)LNC=181
0187 ENDIF ‘
0188 IF (NZ.GE.31500. AND. NZ.LE. 49999) THEN
o187 1F (AGL. EQ. 0. 0195)LNC=1
0190 IF (AGL.EQ. 0. Q25)LNC=4 1
0171 1F (AQL. EQ. 0. 040)L.NC=8 »
o192 IF (AQL.EQ. 0.065)LNC=14
0193 1F (AGQGL. EQ. 0. 10)LNC=24
0194 IF (AQL. EQ. 0. 15)LNC=38 ,
0195 IF (AGL. EG. 0. 25)LNC=67 3
0194 1F (AQL. EG. 0. 40)LNC=111 j
g1e/ IF(AQL. EG. 0. 65)LNC=186 v
0171 FNDIF 4
0197 IF(NZ, GE. 50000 ) THEN »
0200 IF (AQL.EQ. 0. 010)LNC=2
0201 IF (AGL. EQ. 0. 015)LNC=3
0202 IF (AQL. EG. 0. 025)LNC=7
0203 1F (AGL. EQ. 0. 040)LNC=14
0204 IF (AGL. EQ. 0. 065)LNC=25
0205 IF (AGL. EG. 0. 10)LNC=40 B
Q206 IF (AQL. EQ. 0. 15)LNC=463 N
0207 IF(AGL. EQ. 0. 25)LNC=110 )
0208 IF (AGL. EQ. 0. 40)LNC=181 v
0209 IF (AQL . EQ. 0. 65)LNC=301 -
0210 ENDIF R
0211 10 CONT INUE S
0212 RETURN S
0213 END o
’
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Progrant PROBS1.FOR

Q0 SUHROUT INE PROBS T ONN, B Bzitd

00 Fovv‘¢#n4ﬁ»é**«*%&*#«#%%#*uqanu&n:*auﬁquin#ﬂ«nakvﬂupau#
DLO ' imis SUBROUTING COMOUTES Cumin ATTUE BTINOMTAL
000 ¢ “HUBABIIXTIES
00GL Y L N U v e S R LR S R L A X L L R IR S S
Q00 INIEFGER C
0007 DOUBLE PRECISION SUMLOG
0004 .
0009 COMMON/BLK7 /SUMLOG (4000)
201 s COMMON/BL K8/N
1 (
0012 Gy, ¢
- 0013 CHBE® DI 0 e 23 108 3030 41 R 3035 405 3 St g 4040 3 3B SRR R R R RY
0014 C BINOMIAL PROB. WHEN T=0
00] &) Chotdt s e 543034 504030 30 36 3 3 25 35 36 36 3 36 36 3 38 1 5 38 45 45 46 B 46 56 3 3 B 3 33 3 3 F T
Q016 COUMES:- Q8 #NN
$: o017/ TCO(C,EG.0) GOTO 45
O()]B Coaitarahfti Faird bttt drrtatttaaatgreatapataartstttpdttsasisgn
{ 0019 C AVOID RECOMPUTING SUMLLOG(I) 'S ALREADY IN MEMORY
! 0020 (oR B R R LR Ry R Y T R R R R S
s OOR) 1F (N-NN) 10, 295, 25
- 1010 424 10 Mapn+]
Q023 SRR SRR ST L TR EL EE LR YRR RIS L
0024 C COMPUTE N SUMLOGS-EQUIVALENT T0O N-FACTORIAL
002 C 30 2 3 3 4034 30 0t 35 40 3030 3 3 4 3 36 45 3 35 4F 35 31 3 5 36 40 3 3F 35 35 3 35 36 35 26 3 45 36 35 45 38 36 30 4F 4 3 30 40 36 36 36 3 4
0026 IF (M.GT.1) GOTO 15
0027 SUMI.LOG (1) =0,
0028 IF(NN.LE. 1) GOTO 25
0029 M=27
0030 15 DO 20 I=M, NN
0031 SUMLOG(I)=DLOGIO(DFLOAT(I))+SUMLOG(I-1)
0032 20 CONTINUE
0033 C 353t 3 30 36 48 36 36 3 36 38 36 36 3646 35 36 3 96 36 3 36 36 35 36 S5 36 36 36 3 38 4 35 38 3 3 St 3 34 35 38 36 36 3 36 3 36 3F 9 96 36 9 34
0034 C COMPUTE C SUMS-EQUIVALENT TO SSUM OF PROB.COMPIN.
0035 C I.E. CUMULATIVE BINOMIAL DISTRIBUTION COMPUTATION
- 0036 C 36353 3 36 38 3 35 36 38 3 3¢ 36 35 3 34 35 3 36 96 3 36 3 6 35 56 36 36 36 3 36 36 3 96 3636 S0 36 6 36 3435 36 36 3 36 35 3 3 3 9 39
§ 0037 25 IF(NN.GT.N) N=NN
¥ 0038 C 46 3 96 38 45 3 36 36 35 36 3 95 3 38 6 36 36 9 $1 36 3 36 3 35 36 36 3 34 36 o 36 30 3 35 36 36 3 36 34 3 41 46 36 34 36 4 SE 4 6 S S0 4
} 0039 C DETERMINE BEST NUMBER HANDL ING LOOP
§ 0040 C 38 3 48 35 3 38 35 36 35 48 35 38 48 36 96 46 36 25 36 36 3 36 3 F6 25 38 35 96 36 36 3 36 36 36 36 36 3 36 36 96 FH 3 9E 3 36 3 5 3E I 0 S
0041 IF (NN.GT.300) GOTO 35
0042 DO 30 K=1,C
p 0043 CSUMS=10, ## (SUMLOG (NN) -SUMLQOG (NN—K)-—-SUMLOG(K))
3 0044 1 #P K #Q#*# (NN-K) +CSUMS
L 0045 30 CONTINUE
3 0046 GOTO 45
0047 C 330 3 3 4 3 34 35 36 36 36 3 36 46 36 3 3¢ 3 4 4t S 3 3F 45 6 30 3 3 36 3 3 36 3 45 3 3 S 30 36 30 363 I 39 3 e N
3 0043 C LOOP FOR LARGE EXPONENTS
b 0049 C 3645 45 38 46 3 35 31 34 38 36 3 35 3 48 6 36 3 36 36 38 S5 38 3 36 36 36 4E 35 45 36 3 3 5 41 1 48 36 36 96 28 35 3t 36 48 3 46 3 3 36 44 30 2 3
0050 35 DO 40 K=1,C
0051 CSUMS=10, ## (SUMLOG (NN) -SUMLOG (NN—-K)—-SUMLOG(K)
0052 1 +K#DLOGIO(DBLE(P) )+ (NN-K)#DLLOG1O(DBLE (Q)) }+CSUMS
i o053 40 CONT INUE
. 0054 C
. 0055 45 BXILEC = CSUMS
- 0056 RETURN
g o057 ND
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k. Program PROBD1.FQR
. QO ooy Dl RCOBE T ONT N b DR T
000, SR RN AR R AR E RS U R RS BIR L AR RP EE 20 e Rk R AR TR RS
" G s ! CHL T SUBROUT Lrad. COMPUITES DOURE Y BPROGARTL IYTES FOR
Q004 ¢ CUMPUTING SECOND SAMPLE NUMBER UF DUUDLL  SAMRLUING NUMBEK
{ QOO CoOfraatat 2 B EREHRR I RFFRREE B SRR S R U P BL BB UER BN
b 0006 COMMON/BLKG/C1, C2
R 0007 INTEGFR (31, C2, R1
b 0009 C .
0009 IFCALEQ. 1) CALL PROBS1(NI1 P, {1, BXLEC
0010 IF(K.EQ.2) CAlLLl PROBS2(N1.P,CI1, BXLFC
0011 DPRODB: BXL (¢
0012 TUMP-R3X1 L
0013 NI M =Ct ]
0014 AL M- RE
001 DY 10 ITX NTEMP, KTEMP
(V1SR ¥S [ 4
()(x] / RO |
[CIOREE: DKL EQ. 1)y CALL PROBSLI (N, F J,n L EC
Q017 1M (K. EQ.2) CALL PROBS2(NL. P B CC)
00670 PROBI=BXLEC -TEMP
O TEMP-BXI £C } -
00, IF(K.EG. 1) CALL PROBS1(NZ, F. J, BXLEL
Qe, . IF (K. FQ.2) CALL PROBS2(ND F. .. RX| Fi
00 4 DPROB=DPROB+ (PROB1 #ZXLEC
QO 16 CONTINUE
00;)() (‘
0027 RETURN
0028 END
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