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ABSTRACf. This computet program, which is written in BASIC Language
for an IBM-PC or compatible computer, generates solutions to sequential
sampling problems. Given the acceptable quality level, the producer's risk,
the lot tolerance fraction defective and the consumer's risk. the program
produces all or one of the following:

i ) Graphical representation of the plan (provided the computer has the
color graphics capability).

ii) Table of acceptance and rejection numbers.
iii) Operational characteristic curve.
iv) Average sample number curve.

Furthermore, the program has a unique feature of calculating the values
of probability of acceptance and average sample number for any value of
proportion defective between acceptable quality level and lot tolerance
fraction defective.
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1. Introduc;tion

Acceptance sampling plans have become an important part of statistical quality con
trol. These plans include the whole spectrum' of attribute and variable types of plans.
In the attribute type there has been a successive development from single to double.
to multiple to sequential sampling plans, with corresponding reduction in the cost of
sampling(1].
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In a sequential sampling plan a sequence of samples is taken from the lot and the
number of samples is determined by the result of sampling process. Although,
theoretically, this procedure can continue indefinitely until the whole lot is in
spected, it is generally truncated after the number inspected is equal to three times
the number that would have been inspected in a single sampling plan with the same
operallng chracteristiccurve. When the sample size is one, the plan is called item-by
item sequential sampling plan[2l.

Since calculation of plan variables and their subsequent plotting requires consider
able computation work, a number of computer programs have been developed for
them. However, perhaps because of the relative ease, more effort has been directed
towards the single saJ11pling plan[3-S). For double sampling plan two separate prog
ramS have been evolved[5-61. As for the item-by-item sequential sampling plan a sim
ple program showing only the acceptance and rejection numbers has been presented
in Collins et at. [5]. It does not plot the operating characteristic and average sampling
number curves. Nor does it incorporate the calculation of probability of acceptance
and average sample number for various values of proportion defective.

This paper is an attempt to make up these deficiencies for an item-by-item sequen
tial sampling plan. It presents an interactive computer program written in BASIC
language for a IBM-PC or compatible computer. The program generates a complete
solution to an item-by-item sequential sampling problem.

The paper describes briefly the working of an item-by-item sequential safTIpling
plan along with a solved case study. It then briefly describes the program. An\exa]nL
pie of running the program and the program listing are also included.

2. Description of Item-by-Item
Sequential Sampling Plan

This plan is based on the concept of Sequential Probability Ratio suggested by
Wald[7]. It is the ratio of the probability of getting the cumulated sample result if the
material was of barely tolerable quality to the probability of getting this result if the 
material was of acceptable quality. Wald showed that for operational purposes it
amounts to drawing an acceptance and a rejection line on a graph with abscissa as the
total number of items inspected and ordinate as the number of defectives observed
(Fig. 1).

Samples continue to be drawn as long as the plot stays within these lines. Hitting or
crossing a line results in a decision - acceptance for the lower line and rejection for
the higher line. Furthermore, a table corresponding to this graph can also be de
veloped. As with other sampling plans by attributes, there is an operating charac
teristic curve (probability of acceptance vs proportion defective) and average sample
number curve (average sample number vs proportion defective).

Given a set of acceptable quality level (PI)' the producer's risk (a), the lot toler-
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ance fraction defective (P2)' and the consumer's risk (8), the equations of acceptance
and rejection iines are given as follows
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FIG. 1. Graphical representation of Wald's item-by-item sequential sampling plan.
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where

Y cumulative number of defective items found.

n - cumulative number of items inspected.

10 (} ~a ) / 10 [pi} - PI) ]
g B g Pl(1-P2)

log ( } - B) / log [P2(1 - PI) ]
a pt(l - pz)

S = log [ } - PI ] / log [pi} - PI) ]
1 - P2 Pl (1 - P2)

For the operating characteristic (OC) curve three points are obtained as follows
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For the average sample number (ASN) curve four points are obtained as follows

Average sample number

h l / S

(1 - a) hI - a hz
S-PI

h1 hz
S(l - S)

(1 - B) hz - B hI

Pz - S

Proportion defective

o

S

Other points for these two curves can be obtained by varying the value of 8 in the
following equations.

Proportion defective P

1-p1- ( __z)O
1- PI (6)

Probability of acceptance , Pa (7)

Pa log (~ ) + (1 - Pa) log ( 1 - B )
Average sample number, ASN = P2cx I _~2 (8)

P log (-) + (1 - p) log (-- )
PI 1- PI

For 8 = 1,p = PP for (J = O,p = S;and for (J = -l,p = Pz. Hence 8 = ± 0.5 gives
the good intermediate values which have been used in this program both for OC
curve and ASN curve. For the latter, an additional point has been calculated corres-
ponding to P = PI + Pz·

One of the unique features of this paper is that, with the help of the above equa
tions and by trial and error method of choosing the value of (J, it calculates the

a) probability of acceptance, and
b) average sample number,

, for any proportion defective between acceptable quality level and lot tolerance frac
tion defective within ± 0.001. This approach did not exist in literature before.
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3. Case Study

In order to illustrate the above description, results of a case study where PI =0.015,
P2 = 0.07, 0: = 0.05, and B = 0.10 are given.

hI = 1.409, h2 = 1.809, S = 0.036

Acceptance line, Y= -1.409 + 0.036n

Rejection line, Y = 1.809 + 0.036 n

Proportion
defective

o
0.015
0.024
0.036
0.051
0.070
0.085

Probability of
acceptance

0.950
0.827
0.562
0.268
0.100

Average sample
number

39.13
60.00
70.40
73.44
60.90
44.00
33.40

4. Program Operation
!

After loading the program, as the run key is pressed an option is available asking if
an introduction to the program is required or not. The program then asks for values
of Pl' 0:, P2 and B. It then prints the possible options available which are as follows

a) Print a graph (to be used only if the computer is equipped with color graphics).
b) Print a table of acceptance and rejection numbers (up to 80 items inspected).
c) Plot five points of operating characteristic curve.
d) Plot seven points of average sample number curve.
e) Calculate values of probability of acceptance and average sample number for

-any value of proportion defective between a~ceptablequality level and lot tolerance
fraction defective.

f) Start a new problem.
g) Exit from the program.

Every time that an option is chosen and the necessary output obtained, all of the
above seven options again become available.

Example

The following is a complete example of running this program.

A listing of the program is attached at the end.
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******************************************************** PROGRAM FOR·S~QUENTIAL SAMPLING PLAN *
*- DEVELOPED BY ** DR. F.A.BURNEY ** ASSOCIATE PROFES~OR *
* AND ** DR. A.K.M.ABDUL HAQ ** ASSISTANT PROFESSOR ** It·JDUSTRIAL FNGINEERING DEPARTMENT *
* COLLEGE OF ENGINEERING ** KING ABDULAlIZ UNIVERSITY *
* :I °\olEDDAH. SAUD I ARAB I A *
~**~*~*************************************************

NEEB ANY INTRODUCTIOf\, CY OR N) •••• ? Y

T~IS PROGRAM IS ABOllT SEQUENTIAL SAMPLING PLAN
AND IS 8ASED ON WALD'S SEQUENTIAL PROBABILITY RATIO.
GIVEN THE VALUES OF THE PRODUCERS RISK(ALPHA)~

THE CONSUMERS RISKCBETA)!' THE ACCEPTABLE QUALITY
LEVEL!'AND THE LOT TOLERANCE FRACTION DoEFECTIVE!'
THE PLAN WILL BE FULLY DEFINED BY THE EQUATIONS
OF THE FOLLOWING TWO LINES.

LINE OF ACCEPTANCE

LINE OF REJECTION

INPUT REQUIREMENTS

1.- ACCEPTABLE QUALITY LEVEL (AQL)
2.- PRODUCER'S RISK (ALPHA VALUE)
3.- lOT TOLERAN~E FRACTION DEFECTIVE (LTFD)
4.- CONSUMER'S RISK (BETA VALUE)

ENTER ACCEPTABLE QUALITY LEVEL (AQL) •••• ? .015
FNTER PRODUCER'S RISK (ALPHA VALUE) ••••• ? .05
ENTER LOT TOLERANCE FRACTION DEFECTIVE CLTFDl ••• ? .07
ENTER CONSUnER'S RISK (BETA VALUE) •••••• ? .1.

AVAILABLE OPTIONS

1) TO PRINT A GRAPHICAL REPRESENTATION OF THE PLAN
PLEASE NOTE THAT THIS OPTION MAY BE USED ONLY IF
YOUR COMPUTER IS EQUIPPED WITH COLOR GRAPHICS.

2) TO PRINT AN ILLUSTRATION TABLE OF ACCEPTA~~CE

AND REJECTION NUMBERS

3) TO PLOT THE OPERATING CHARACTERIST1C CURVE
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4) TO PLOT THE AVEj=;~AGE SA~1PLE NlfMBE~~ CURVE

5) TO FIND THE PROBABILITY OF ACCEPTANCE (PA)

AND ASN FOR A PROPORTION DEFECTIVE (P)

BETWEEN AQL AND LTFD

6) TO START A NEW PROr-iLEI'1

7) TO EXIT FROM THE PROGRAM

ENTER' YOUR SELECTION OF THE ABOVE OPT 10"15 ?

IN iHE DIAGRAM BELOW THERE ARE THREE REGIONS NAMELY:
ACCEPTANCE REGION BELOW THE BOTTOM LINE~ REJECTION REGION
ABOVE THE TOP LINE... AND CONTI~~LlE-SAMPLING REGION IN
BETWEEN THE TWO LINES. FURTHERMORE~ THE X-AXIS INDICATES
THJ:.: f\JIJMBER OF, ITEMS SAMPLED AND THE Y-AXIS THE NUMBER
OF DEFECTIVES.
PLEASE ALSO NOTE THAJ THIS DIAGRAM CAN BE PRINTED BY
USING THE CAPSHIFT AND PRTse KEYS TOGETHER.

PRESS ANY KEY TO CONTINUE
o
1

'2

,3
4
o 10 20 30 40 50 60 REJ. REGION

ACC. REGION

PRESS ANY KEY TO CONTINUE

AVAILABLE OPTIONS

1) TO PRINT A GRAPHICAL REPRESENTATION OF THE PLAN
PI.EASE NOTE THAT THIS OPTION MAl' BE USED ONLY IF
YOUR COMPUTER IS EQUIPPED WITH COLOR GRAPHICS.

2) TO PRINT AN II LUSTRATION TABLE OF ACCEPTANCE
AND REJECTION NUMBERS

3) TO PLOT THE OPERATING CHARACTERISTIC CURVE

4 ) TO PLOT THE AVERAGE SAMPLE NUI~BER CURVE
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~) TO FIND THE PROBABILITY OF ACCEPTANCE (PA)

AND ASN FOR A PROPORTION DEFECTIVE (P)

BETWEEN AQL AND LTFD

6) TO START A NEW PROBLEM

7) TO EXIT FROM THE PROGRAM

ENTER YOUR SELECTION OF THE ABOVE OPTIONS ? 2

TABLE OF ACCEPTANCE & RE\,lECTION NOS. FOR SEQUENTIAL SAI'1F'LING
PLAN WITH AQL= .015 .LTFD= .07 .ALPHA= .~ ~BETA= .1 AND
UPTO A SAMPLE SIZE OF eO.IN THE TABLE BELOW N IS THE SAMPLE
SIZE~ ~ THE ACCEPTANCE NUMBER~ AND R THE REJECTION NUMBER.
-----~-----------------------------------------------------

= N A R N A R N A R N A R

-----~--~----------------------------------------~----------

1 * 2 " * 2 3 * 2 4 * 2...
5· * 2 6 * 3 7 * 3 · , 8 * 3·9 * 3 10 * 3 11 * 3 12 * 3

13 * 3 14 * 3 15 * J : 16 * ::;
17 * 3 18 * 3 19 * 3 : 20 * 3

21 * 3 22 * 3 23 * 3 24 * 3
25 * 3· 26 * 3 27 * 3 28 * 3
29 * 3 30 * 3 31 - * 3 32 * :5
33 * 3 34 * 4 35 ~ * 4 36 * 4
37 * '1 38 * 4 39 * 4 40' 0 4

~----------------~-------------------------~----------------
41 0 4 42 0 c1 43 0 4 44 0 ·4
45 O· 4 46 0 4 47 0 4 48 QI 4
'19 0 4 50 0 4 51 0 4 52 0 4
S3 0 4 54 0 4 55 0 4 56 0 4
57 0 4 58 0 4 59 0 -4 60 0 4

'\---_.------ -- .._..._-- ...- --~---- - ....._---- ....------------------ ...~ ..-.--
61 0 5 62 0 5 63 0 5 : 64 0 5
65 0 5 66 0 5 67 1 5 : 68 1 'S
69 1 5 70 1 5 71 1 5 :' 72 1 5
73 1 5 74 1 5 75 1 5 : 76 1 5

I 77 1 5 7-8 1 5 79 1 5 · 80 1 5·-------------_.._-------~--------------------~------------~--

PRFSS ANY KEY TO CO~~TINUE

AVAILABLE OPTIONS
---------_...-~-------

1 ) TO PRINT A GRAPHICAL "~EF'RESENTAT I ON OF THE PLAN
PLEASE NOTE THAT THIS OPTION MAY BE USED ONLY IF
YOUR COMPUTER IS EllUIPPED WITH COLOR GRAPHICS.
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2) TO PRINT AN II.LlISTRATION TABLE OF ACCEPTANCE
AND REJECTION NUMBERS

.J J TU F'LO 1 "HE uF'ERAT INu CHARACTER IS TIC CURVE

4) TO PLOT THE AVERAGE SAMPLE NUMBER CURVE

5) TO FI~ID THE PROBABILITY OF ACCEPTANCE (PA)

AND ASN FOR A PROPORTION DEFECTIVE (P)

BETWEEN AQL AND LTFD

6) TO START A NEW PROBLEM

7) TO EXIT FROM THE PROGRAM

ENTER YOUR SELECTION OF THE ABOVE OPTIONS ?;)

THE PROGRAM PLOTS FIVE POINTS OF THE OC G.lJRVE. THRE"E OF
THESE CORRESF'OND TO THE VALUES OF PROPORTION DEFECTIVE
EQUAL TO AQL. SLOP~(S). AND LTFD. THE FOURTH POINT IS I~
BETWEEN AQL AND S~'AND THE FIFTH IN BETWEEN S ~NDLTFD.

PRESS ANY KEY TO CONTINUE

OPERATI~3'CHARACTERISTIC CURVE

V-AXIS: PROBABILIT~ OF ACCEPTANCE
X-AXIS: FRACTION DEFECTIVE

Y - A X I S

0.000 0.200 ·~.400 0.600 O.BOO 1.0~:

X VALUES +---------+---------+---------+---------+---------+
0_015 I . *_
o.024 I .. " -*.- ..

.... ....

0.036

0.051 I

0.070 I :+'

.~

* ;-
.....

... *"
.,. .,.
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THE AVERAGE SAI'1F'LE NUMBER CURVE

Y-AXIS AVEf<AGE SAMPLE ~-!Ull'IBER

X-AXIS FRACTION DtFECTIVE

Y - A X I S

o 10 20 30 40 50 60 70 80
X-A X I S +-~--~-~--+----+----+----+----+----+----+

0.000 * '...

o. 01. ~I

0 .. 024

.0,,036

*
"-

"L

*'f
*/

0.051

0.070

0.085

* ~ ..

*
PRESS ANT' KEY. TO CONTINUf

AVAILABLE OPTIONS

1) TO PRINT A GRAPHICAL REPRESENTATION OF THE PLAN
PLEASE NOTE THAT THIS OPTIotJ MAY BE USED ONLY IF
YOUR C(lMF'I.ITEF.~ IS EQlI I PPED WITH COLOR GF.: A-.JH I CS "

2) TO PRINT AN ILLUSTRATION TABLE OF ACCEPTANCE
AND REJECTION NUMBERS

3) TO PLOT THE OPERATING CHARACTERISTIC CURVE

4) TO PLOT THE AVERAGE SAMPLE NUMBER CURVE

5) TO FIND THE PROBABILITY OF ACCEPTANCE·(PA)

AND ASN FOR A PROPORTION DEFECTIVE (P)

BETWEEN AQL AND LTFD

6) TO START, A NEW PROBLEM

7) TO EXIT FROM THE PROGRAM
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ENTER YOUR SELECTION OF THE ABOVE OPTIONS ?5

THIS OPTION TA~:ES' A LITTLE TIME. PLEASE HAVE PATIENCE.

57

ENTER PROPORTION DEFECTIVE (P) ••••• ? .01
cOR PROPORTION DEFFCTIVE= 3.099396E-02 PROB. OF ACC.= .6765621 ASN= 74.1681,

PRESS ANY KEY TO CONTINUE

AVAII-ABI-E -OPTIONS

,1") TO F'RIt,~T A GRAPHICAL REPRESENTATION OF THE PLAN
PLEASE "'~OTE THAT THI S OPT ION MAY BE USED ONLY IF
YOUR COMPUTER IS EQUIPPED WITH COLOR GRAPHICS.

2) TO PRINT AN ILLUSTRATION TABLE OF ACCEPTANCE
AND REJECTION NUMBERS

3) TO PLOT THE OPERATING CHARACTERISTIC CURVE

q r TO PLOT THE AVER.iGE SAMPLE NUMBER CURVE

5) TO FIND THE PROBAB,IL I TY OF ACCEPTANCE (PA)

AND ASN FOR A PROPORTION DEFECTIVE (P)

BETWEEN AQL AND LTFD

6) TO STARr A NEW PROBLEM

7) TO EXIT FROM THE PROGRAM

FNTER YOUR SELECTION OF THE ABOVE OPTIONS ? 7

THi;NI(~3 FOl~: US I ~·JG TH I S F'ROGRAI1.

5. Conclusion

This paper has presented an interactive computer program in BASIC language for
any IBM-PC compatible computer for solving 'any problem related to an item-by
item sequential sampling plan of the attribute type, The program includes the follow
ing regular features

a) Drawing the plan diagram.
b) Preparing table of acceptance and rejection numbers.
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c) Drawing the DC curve.
d) Drawing the ASN curve (seven points).

In addition, it has a unique feature of calculating the probability of acceptance and
the average sampling number for any value of proportion defective between the ac
ceptable quality level and the lot tolerance fraction defective.
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Program Listing

59

10 PR It··rf TAB ( 5)" ********************************************~***;;.'*****11
20 PRI NT TAB ( ~\) ,t * PROGRAM FOR SEOUENT IAL SAMPL ING PLAN *"
30 F'~~ I ~·~T TAB ( 5) U * DEVEL.OPED BY *It

40 PRINT TAB(S)"* DR. F.A.BURNEY *n
50 p~.~ INT TAIo{ ( 5)" * ASSOCIATE PROFESSOR *U
60 PRINT TAB (5) U* AND *U
70 F'PIt··! f TAB ( 5 ) II * DFe:. A. K• M• ABDLJL HAQ *II

80 PPlr~T TAB(5)":t: ASSISTANT PROFESSOl': *u
90 F'RIN r TAB ( 5) II * I~~DUSTRIAL 'ENGINEEf<ING DEF'A~~TME~4T *u
100 F'R INT TAB ( 5) II * COLLEGE OF • ENGINEERI"JG *"
110 PR I NT T~,B ( 5 ) II * I< I NG AE<DULAZ I Z U~~I \JEF=~S I TI' *"
120 F' F~ I ~·fr TAB ( 5) It * ,.1 EDDAH• SAUDI ARABI A *tI

130 F' F;~ I ~·ff TAB ( 5 ) " *******************************************:+:***********IJ

140 PRINT : PRINT
1.50 DIM Z$(20~ "Pi~200) " XA(~,O) .. YA(50)!' X(~\"1)!, Y(50)!' Pf':$(51)
160 F'RIt"fT "NEED ANY INTRODUCT ION (Y OR N) •••• n ~

170 I ~·~F'UT T$
180 IF T$ <> "Y" THEN 370
19~ PRINT : PRINT
200 REM *** INTRODUCTION TO THE PLAN ***
210 F'R I~~T TAB (10) It TH IS PROGRAM IS ABOUT SEQUENTIAL SAMPLI~~G PL ..~NtI
220 PRINT TAB(10)"AND IS BASED ON WALD'S SEQUENTIAL PROBABILITY RATIO. tI

230 PRINT TAB(10)"GIVEN THE VALUES OF THE PRODUCERS RISK(ALPHA).u
240 PRI~r TAB(10)"THE CONSUMERS RISK(BETA)~ THE ACCEPTABLE QUALITy"
250 PRINT TAB(10)ULEVEL!'AND THE LOT TOLERANCE FRACTION DEFECTIVE. '
260 PRINT TAB( 10) II THE PLAN WILL BE FULLY DEFINED BY THE E9UATIO~·JSt.

270 PRINT TAB(10)1I0F THE FOLLOWING TWO LINES. u

280 PRINT :PRINT TAB(10)1t LINE OF ACCEPTANCE
290 PRINT :PRINT TAB(10)" LINE OF REJECTION
300 PRINT : PRINT
310 PR I~~T TAIo( ( 10) U INPUT ~:EQUIf\:EMENTS"

320 PRINT TAB(10)"------------------"
330 PR I NT TAB ( 10,) It 1. - ACCEF'TABL~ QUAL I TY LEVEL (AtlL)"
340 PRINf fAB(10)" 2.- PRODUCER'S RISK (ALPHA VALUE)"
350 F'F~INT TAB(10)" 3.- LOT TOLERANCE FRACTION DEFFyCTIVE (LTFD)"
3t.O F'r,I~'JT TAB(lO)" 4.- CONSUMER'S RISK (BETA VALLJ~)"

370 REM I N PUT SEC T ION
380 PRINT : PRINT
390 PRI"rf II ENTER ACCEPTABLE QUALI TY LEVEL (AflL) •••• II :

400 I ~~PUT F'1
410 IF P1 :>=0 AND Pi <=1 THEN 450
420 GOSI...!£< 630
430 PP I NT : F'f~~ I t·~T .. *** A Q' L MUST BE >=0 .~ <= 1 ***
440 GOTO 390
'4 ~I0 F' F: I ~·JT II ENT Er~ F' ROD 1...1 CEF~ .. S F< I 51< ( ALF' HA VALUE ) ••••• tI :

460 I~~PUT AA
~70 IF AA >=0 AND AA <=1 THE~J 510
480 GOSUB .530
490 F'R It\JT : F'RI~~T II *** ALPHA VALUE MUST BE >=0 & <= 1. *** I

500 GOTO 450
~11 0 PR I ~~T It E~~TEF~ LOT TOLEf.:ANCE FRACT ION DEFECT I '.,/E ( LTFD 'I ••• I! ~

520 It-tF'IJT P2
~t30 IF F'2 > F'1 AND F'2 <:=.1 THEN ~70

540 GOSUB 630
5~I (i F' F.~ I ~·fr ~ F'R I NT" *~:* t T F D MUST BE:> A q L :>=0 .~: :t: :; i ..

560 GOTD 51(\
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570 Pf< I NT " ~.frER Cf.H-~SLIt1ER' S ~~ I SK (BETA VALUE) •••••• ":
580 I ~·~F'UT B
~i90 IF {~t-'{ =;) At··tO Bt: <.=1 THEt·~ 660
.~OO COSIJ[-< 6.3'-,

THE INTERCEPT OF ACCEF'TA~·~CE LINE
THE INTERCEPT OF REJECTION LINE
THE SLOPE OF" THESE LINES
THE F'ROB. OF ACCEP. FOR LTFD=S

Hi
HZ
S
H

CAL C U L A T ION SEC T ION
LOG «(l-AA) .lEtB)
LOG «1-BEe) .lAA)
LOG (P2/Pl)
LOG «1-Pl)!(1-F'2))
AI (Gl+G2) REM
B! (81+G2) REM
82/ (Gl+62) REM
HZI (H1 + H2) REM

SELECT OPTION HERE
:PRINT TAB(10)" AVAILABLE OPTIO,",~S "
TAB(10)"---~----------------"

: PR I NT II 1 ) TO PR I NT A GF:APH I CAL REPRESENTAT I Cit..., OF TI-t PLAN"
PLEASE NOTE THAT THIS OPTION MAY BE USED O~!t.Y IF II

YOUReOMF'lJTEF: IS EQUI F' PED W'I THe0LOR GRAF'HIeS • II

TO PRI~~T AN ILLUSTRATIO~~ TABLE OF ACCEF'TA~~CE

AND RE~lECT I ON NUMBERS II

3) TO PLOT THE OPERATING CHARACTEF:I STIe CUR"/E
4' TO PLOT THE AVERAGE SAMPLE i'JUMBER CUF~VE II

~) TO FIND THE PROBABILITY OF ACCEPTANCE (PA)"
AI'~D ASN FOR A PROPORTION DEFECT IVE (F') II

BETWEEN AQL AND LTFD II

TO START A NEW PROBLEM
TO EXIT FROM THE PROGRAM

610 PRI~·fr :F'~~INT II **:t. BETA V~)LllE NUST BE >= 0 l!t. <= 1 *** /I

620 GOTO 570
630 F'R I NT "*** ERR 0 R *** PLEASE TRY AGA I ~~ *** II

640 RETURN
650 REM
660 A
670 B
680 G1
690 82
700 Hi
710 H2
720 S
730 H "- =
740 REM
750 F'RI~~"t

760 F'RINT
770 PRINT
780 PRINT
790 PRINT"
BOO PRINT :PRINT" 2)
610 PRIt"~T

820 F'R I ~·fr : F'R I NT"
830 PRINT :PRINT "
840 PRINT :PRINT II

850 PRINT :P~:IHT II

860 F'R I ~~T : F'F'~ I NT "
870 PRINT :PRINT II 6)
880 PRI NT: F' f,: I NT" 7 )
890 PRINT : PRINT
900 F'j;~IN.:r "E~frER YOUR -SELECTIO~·~ OF THE ABOVE OPT IONS " :
910 INPUT SELECTION
920 IF SELECTION = 1 THEN 1030
930 IF SELECTION = 2 THEN 1400
940 IF SELECTION = 3 THEN 1670
950 IF SELECTION = q THEN 2290
960 TF SELECTION = 5 THEN 3230
970 IF SELECTION = 6 THEN 370

.980 IF SELECTION = 7 THEN 3500
990 IF SELECTIO"J -< 1 OF~ SELECTI'ON :> 6 THEN 1000
1000 PRINT "I N V A LID S E LEe T ION PLEASE TF:Y AGAr.- II

10 lOPR1~"JT : F'R I NT "*** S E LEe TID N I S FROM 1 TO 6 ***II

1020 PRINT :GOTO 750
1030 REM F'R INT I ~JG GF,APH OF THE SEQ. SAMF'L I NG PLAN
1040 PRINT :PRINT :PRINT
1050 PRlt·-lT u I~~ THE DIAGF,AM BELOW THEr::E ARE THREE REGIO~·~S hIAt'tEL"(: II

lObO F'F~I~~T "ACCEF'TA~~CE REGION BELOW THE BOTTOM LINE. RE\.1ECTION REGION"
1070 F'F~I~··IT "ABOVE THE TOP Llt,JE~ AND CONTlt-JUE-SAMPLI~~G REGION I~·I"

1080 F'Rlt··~T "BETWEEN THE TWO LII'-tES. FURTHERI10RE ~ THE X-AXIS I~JD ICi4TES a

1090 PRlt··JT "THE 'NUNBER OF ITEI'1S SAM-F'LED AND THE Y-AXIS THE ~·~UMBEF~~"

1100 PRINT "OF DEFECTIVES.II
111.0 F'f\~I~·JT "PLEASE t-\LSO ~·~OTE THAT THIS DIAGRAM CAi'J BE PRINTED BY"



Program for ltem-by-Item... 61

1120 PF:I~rr IIUSI~··.IG THE C,;PSHIFT AND F'RTSC KEYS TOGETHER,,"
1130 GOSUB 3190
1140 SCREEN 1 :CLS
11 :10 ~~EY OFF
1160 LINE (30,1)-(30,180)
1170 LINE (30.180)-l320~180)

1180 FOR I = 30 TO 280 STEP 40
1190 LINE (I.180)-(I.185)
1200 ~jElT I
1210 FOP J = 1 TO 180 STEP 32
1~20 LINE (30,J+20)-(25,J+20)
1230 NEXT \,1

1240 LINE (30~INT (180-36*H2)-(320~ INT (180-36*(H2+70*S)))
1250 LINE (INT«290*Hll/(70*S)+30).180)-(320,INT(180-36*(-Hl+70*S')
1260 FOR R =1-TO 17 STEP 4
1270 LOCATE 24-R~1 :PRINT INT ((R-1)/4) ,
1280 Y$,= Y$ + II
1290 NEXT ~~

1300 FOR J = TO 70 STEP 10
1310 LOCATE 24.J/2+2 :PRINT J-1:
1320 NEXT \,1

1330 LOCATE 8.10 : F'R I ~·~T II REJ. REGI O~~II

1340 LOCATE 22.30 :F'RINT IIACC. REGION"
1350 GOSUB 3190
1360 CLS
1370 WIDTH 80
1380 SCREEN 0
1390 GOTO 750
1400 REM PRINTING THE TABLE OF ACCEPTANCE & REJECTION NOS.

1410 PRINT "------------------------------------------------------------------"
1420 F'HI~~T "TABLE OF ACCEPTANCE .~ RE\,lECTIO~~ NOS. FOR SEQUEt--!TIAL SAMF'LI~~GII

1430 F' F.~ I ~JT .. F' LAN WIT H AQL= II : F' 1" !' LTFD=" ; F' 2 II ,AL F'HA=" ; AA" !' BETA=" : BB: " A~~D

1440 F'R' I ~.~ r II UF' T0 A SA~1F'LE SI ZE OF 80. IN THE TABLE BEL 0IN N I S THE SA 11 F' '-E II

14 ~IO F'F~ I t·4T "S1 ZE" A THE ACCEF'TAt-.lCE ~~Ut1BER. A"m R THE F:E\.lECT I OrJ NU/1BEF:. II

1460 F'R I ~.~T II - --- - --- - - - - - - - - - --- ------ --- - - - -_- --- - - - - - - - - - - - - - - __- - - - - II

1470 F'R I ~rr II : N A RNA RNA ..'~ NAP
148() F'~: It~T ,,------------------------------------------------------------11
1490 ~~1=1
1500 FOR N2=1 TO 4
1510 FOP t·f3= 1 TO-5

1520 FOR ~~ =1 TO 4
1530 P1 = I~r (S * Nl - Hi) : REM Dl = ACCEPTANCE NUMBER
1540 D2 = INT (8 * N1 + H2+.9990001) :REM D2 = REJECTION NUMBER
1550 IF D1 < 0 GOTO 1560 ELSE GOTO 1580
1~,60 F'j;~ I ~·~T US I ~'~G II tHt * ~ II: ~a ~ D2:
1570 GO TO 1590
1580 F'RI~~T USING II tHt~" U /I :Nl !,Dl !,D2;
1590 t,u =N1+1
1600 ~/EXT "I~~

1610 F'R I~~T

1620 t··~EXT t··~3
1t..30 F'F~ I ~.~ r II ------. .1

1640 ~~EXT ~J2

1650 G"O::;UB 3190
16.~.t) GOTO 7~o
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1670 REM CALCULATION OF FIVE POINTS OF OPERATING CHARACTERISTIC CURVE
16§O XCI) = Pi yel) 1·- AA
1690 X(3) = 5 Y(3) H
1700 XeS) = P2 yeS) BB
1710 I = 6
1720 FOR W = 1 TO 2
1730 Ulld = W -1. 5
17,'10 I = I - 2
1750 ppp = « I-PZ) / (1-Pl)AWW
1.760 Pf-'A = « l-BB) / AA)"'WW
1770 APP = (BBI (l-AA»AWW
1780 F'F' = (P2/F'1)"'W.W
1790 XCI) = (1-PPP) I (PP-PPP)
1800 Y(I) = (PPA-l) I (PPA-APP)
1810 F'RI~~T

1820 NEXT W
1830 REM PlLOTING THE D.C. CURVE
1840 PRINT :PRINT :PRINT
1850 F'RI~·IT "THE PROGRAM PLOTS FIVE POINTS OF THE DC CURVE. THREE OF "
1860 PRINT "THESE CORRESPOND TO THE VALUES OF PROPORTION DEFECTIVE U

1870 PF.~I~~T "EQUAL TO AQL .. SLOPE(S). AND LTFD. THE FOURTH POI~~T IS I~~ ..
1880 F'R INT tt BETWEEN AQL AND S. AND THE FIFTH IN BETWEEN S A"JD LTFD. II

1890 GOSUB 31,90
1900 F1. = "... tUHt
1910 F2$ = II "~#."~"

1920 PRINT : PRINT
1930 F'R INT T..AB( 25); "OPERATING CHARACTEf~ISTIC CURVE II

1940 PRINT : PRINT
1950 PRINT IIV-AXIS: PROBABILITY OF ACCEPTANCE II

19.~O PRINT "X-AXIS: FRACTION DEFECTIVE II

1970 PRINT
1980 PRINT TAB(37): II Y - A X IS"
1990 PRINT
2000, PRINT TABC22l:
2010 FOR I = 0 TO 1 STEP .2
2020 PRINT USING tIS:I;
4030 t'~EXT I
2040 PRINT
2050 PRINT" X VALUES +":
2060 FOR I = 1 TO 5
2070 PRINT 11 +":

2080 ~,~EXT I
2090 F'RI~JT

2100 F'f"$ (0) = It III

2110 FOR I = 1 TO 5
2120 FOR JK = 1 TO 50
2130 PR$(JK) = .. "
214() NEXT .JK
2150 KP=INT(50*<Y(I) +.99999)
2160 F'''~$(KF') = 11*"
2170 PRINT USING F2$:XCI)=
2180 Fn,:;.~ .J IO( = Q TO t~F'

2190 PPINT PR$(JKK)=
2~?(!O NEXT a1< K.
~210 KT = IhIT (~OD*(X(I+l)-~(I))

~:2~I~) FOP r-:'t··JI = 1 TD KT
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2230 F'P I ~~T

2240 I"~EXT P~41

22~IO NE::<T I
2260 PRINT : PRINT
2270 GOSUB 31.90
2280 GOTO 7:10

Hi/S
(Hl*(l-AA)- AA*H2) I (S-Pl)
Hl*H2 I (5* (1-5)
CH2* (l-BB) - BB*Hl )./ (P2-S)

YAel)
Y,~(2)

YA(4)
YA(6)

2;~90 ~:Et1 Ci-"tI.CUL.AT I ~~G SEVEt,·! PO I ~~TS FOR ASN CURVE
2300 PRINT :PRINT" THIS OPTION TAKES A LITTLE TIME. PLEASE HAVE PATIENCE."
231 0 F'PI t·~ r ': PF;: I t,H'
2320 I = 7
2330 FOR W = 1 TO 2
2340 WW = W-l.5
2350 I = 1-2
2360 PPP (1-P2)/(1-P1))AWW

. 2370 F'PA = « I-BB) /AA) "'WW
2380 APP = (BB/(l-AA))AWW
2390 PP = CP2/Pll A WW

.2400 X(I~ = Cl-PPP)/(PP-PPP)
2410 Y~I) = (PPA-!)!(PPA-APP)
2Q20 C = LOG(BB/(!-AA»)
2430 D = lOGC(1-P2l/(1-Pl»
2440 YA(I) = (Y(I)*C+(!-Y(I»*B)/(X(I)*Gl+(l-X(I»*D)
2450 XA(I) = XCI)
.2460 NEXT W
2470 XA( 1) 0
2480 XA(Z) Pi
2490 XA(4) = S
2~IOO XA(6) = P2
2510 PL = F'1+F'2
Z~20 FOR W = 500 TO 1000
2530 WW = (W/500)-3
2540 PPP = ((1-P2)!(1-Pl))~WW

2550 pp = (PZ/Pl)AWW
2560 IF PP = PPP GOI0 2590
2570 PD = Cl-PPPl/(PP-PPPl
258(' IF (,J:.{t.( PD-'F-'L) ':'.::: .00 1 THE~l 2bOO
2590 NEXT W
2600 PPA = ((l-BB)/AA)AWW
261 0 AF' F' = (E< f< / ( 1- AA) ) ,', W-W
2620 PA = (PPA-l)/CPPA-APP)
2630 C = LOG(BB/(l-AA»)
2640 D = LOG«1-P2)/(!-Pl»)
2650 ASN = (PA*C+(l-PAl*B)/(PD*G!+(l-PD)*D)
2660 XA(7) = Pl+P2 YA(7) = ASN
26'7() Z=YA(l)
2680 FOR I = 2 TO 7
2690 IF Z < YA(I) THEN Z = VAll)
2700 ~,JEXT I
2710 REM PLOTTING THE ASN CURVE
2720 PRINT :PRINT :PRINT
2730 F'~.' I NT "THE F'RO(iF\r~lr1 PLOTS SEVEN PO I~~TS OF THE f~SN CUP',/E ~ THESE 1/

2740 PF-~ r~'~T "COPF~ESF'ONO TO THE VALUES OF PROPORTIOi'J DEFECT IVE EnUAL "
2750 F'R I ~·ff "TO ZE~~O. AQL" BETWEEt·! AQL At··~D 5" S" BET~JEEr.~ S ~~t\1D L. rFD" It

27.50 F'F.~ J t,rr II L TFD J: AND P:[ +F':2. "
~770 GOSUP. ~~ 1r;.(>
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2780 Z'fd 1 'I = II tttHt
2?(.~O Z·~ (~) - 11 t:itHt. tUUt
2800 PRINT :PRINT
2810 PF: I I'~T TAB ( J 0) ; II THE A"iEf,AGE SAMPLE ~·~UMBER CURVE"
2820 PRINT :PRINT
2830 PF: I ~.~ r "Y -AXIS" II AVEF:AGE SAMPLE ~·~UMBER"

2940 PF: I NT ">:. - ,.r):" I S III' FRAe TION DEFEeT1VE "
2850 pf':Iur
286() F'R I t··~ f T~In(37 ) =II Y - A X I S
2870 F'r.~ I t-.lT
2880 PRINT TAB(10);
2890 AD :: S*(INT(Z/50)
2900 l>f\: =5+' AD

\

2910 FOR I :: 0 TO Z+10 STEP DR
2920 PRI '···.1T US I r~G Z$ ( 1 ) ; I =
2930 1\~ElT I
2940" PR I ~fr

29~.O PRIt'~T 11 X-A X I S +" =
2960 FOP I =' 1 TO (Z+10) .I D~~

2970 F'F~ I ~.fr ,,----+ II :

2980 P-:EXT I
2990 F'f': I ~·JT

3000 P$iO) :: II:"
3010 FOR I :: 1 TO 7
3020 FOR JK = TO 60
3030 Pi (\.lK) =
3040 t·JExr ,JK
3050 FG :: INT (Z/SO)+.99999l
3060 PT :: INT «(YA(I) /FG) +.999~9)

3070 P$(PT) :: "*"
3080 PRINT USING Z$(2): XA(I):
3090 FOR JKK :: 0 TO PT
3100 PRINT P$(JKK):
311 0 r..{E XT ,.1 I< K
3120 PK = IUf(200*CXA(I+l)-XA(I»)
3130 FOR PKT = 1 TO PK
3 1yO F' F: I ~.~T
31 ~iO ~~E:'f..T F'I<T
3160 ~~EXT I
51)'0 GDSUB 3190
3180 GOTO 7S0
3190 PRINT : PRINT
3200 PPINT TAB(20) "PRESS ANY ·KEY TO CONTI~~UE"

3210 Z$ = INKEY$ : IF Z$=/l" THEN 3210

3220 RETUf\~'"

3230'REM CALCULATION o~ PA ANO ASN GIVEN PROPORTION DEFECTIVE
32..:J0 PPINT : f·'RI I'JT ,I fHIS OP"ilC./~~ TAKES A Ll'lTLE- rIME. PLEASE HAVE P~~TIE"ICE."

3250 PRINT :PRINf
3260 PRINT "ENTER PROPORTION DEFECTIVE (Pl ••••• ":
3270 I ~·JPljT P
3280 IF P)=P1 AND P<=P2 THEN 3320
3290 GOSL.lB 630
3300 PRltJT :F'RI~~T"*** F' t'tUST BE >=AQL & <=LTFD *** II

3310 GOTO 3260
3320 FOR W= 500 TO 1500
3330 WW = (~/500)-2
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3340 F' F' ~. = (' (1- F'2 ) .I ( 1. - F' 1. ) ) ,', WW
3350 F'P ::: (F'2/F' 1 1,·'t~W

3360 IF PP = PPP GOTO 3390
3370 PD ::: (l-PPP)/(PP-PPP)
3380 IF ~BS(PD-P) <= .001 THEN 3400
3390 j,JEXT 41
34(>() PF'~, = (( l-Brq /f-~A) ,·,{~W

341':) ,;PF' ::: (.j~Ec/ ( l-AA) ""'WW
3420 PA = (PPA-l)/(PPA-APF')
3430 C = LOGCBB/(1-AA»)
3440 D ::: 1.0G«1-P2)/(1-F'1»
3450 ASN = (PA*C+(1-PA1*B)!(PD*Gl+(1-PD)*D)
3'160 F'R I ~,JT " EOR F'R0PORTI 0~~ DEFEeTI VE::: II : PD; U F'ROB. 0F ACC•::: II : F'A; II AS t'.1 J1: ASt,~

3470 PRINT :PRINT
3480 GOSUB 3190
:3490 GQTO ?~IO

3 ~I 00 , PRI ~~T

3510 F'R I ~!r "THANKS FOR IJSI~~G THIS PROGRAM. n
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