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THE TI1-59 PAKETTE STORY

Since the early days of handheld programmable calculators, Texas
Instruments (T1) has been deeply involved in supplying not only
calculators with exceptional power but also programs (software) to
match. Many experts were put to work within their special fields of
endeavor to design quality Software Libraries for Tl calculator
users. Among the Libraries produced by Tl for the TI-59 are:

e Statistics e Aviation

e Real Estate and Investment e Leisure

e Surveying e Business Decisions

e Navigation e Securities Analysis

e Farming e Electrical Engineering
e Math/Utilities e RPN Simulator

Fully recognizing TI-59 users may require programs other than
those included in TI1-59 Libraries, a second program source was
developed. This source, the Professional Program Exchange,
gathers, compiles and redistributes programs written by TI-59
users who defined their own specific program needs and filled
these needs by writing programs. These programs, now in
Pakettes, add a new dimension to the software made available to
T1-59 user. Combining some of the best Tl originated programs
with the most popular programs found in the Professional Pro-
gram Exchange, Program Pakettes offer a true software value.
Current T| Pakette offerings include:

e Securities e Programming Aids
e Statistical Testing e 59 Fun

e Civil Engineering e 3-D Graphics

e Electronic Engineering e Fluid Dynamics

e Blackbody e Mathematics

e Qil/Gas/Energy e Lab Chemistry

e Printer Utility e Production Planning
e Astrology e Marketing/Sales
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Submission Abstract

Program Title

Operating Characteristics for

Single Sampling

Plans

Rev.

Abstract of Program

Computes the operating (performance) characteristics for single sampling plans.
Three of the most common performance measures for single sampling plans are in-
cluded, namely, the probability of acceptance, Pa; the average outgoing quality
AOQ; and when the lot size, N, is specified, the average total inspection, ATI.

A single sampling plan can be specified by two or three parameters, namely, the
sample size, n; the acceptance number, c; and optionally, the lot size, N. A
choice of probability functions used to obtain the probability of acceptance is
also afforded the user, namely, the hypergeometric (requiring the specification
of N), the binomial and the Poisson. Any one or combination of these functions
may be used for a given sampling. The program allows for entry and subsequent
computation of the performance measures for any number of fraction defective
(nonconforming) values, p, for binomial and Poisson computation and number of
defectives in the lot, D, values for hypergeometric computation.

User Benefits:

Provides comprehensive evaluation of single sampling plans via common perform—
ance measures with choice of probability functions.

Category Required Prog. b X
ibrary 1
Number 27 Progs. e T Steps 060 NaduniD b4

Submittal Agreement

All of the information forwarded herewith is contributed to Texas Instruments
on a nonconfidential, nonobligatory basis; no relationship, confidential or other-
wise express or implied, is established with Texas Instruments by this contribution.

Submission Checklist

The submitter retains his or her copyright on this material and grants to Texas O Recorded
Instruments a non-exclusive, world-wide, royalty-free license to exercise any of Magnetic Cards
the rights granted to an owner of copyright by law. To my knowledge, this is an [J Submission Abstract
original work, which does not infringe the copyright of another and contribution e
of this information to Texas Instruments by me does not breach any obligation to 0 Program Description
any other person or organization relating to proprietary or confidential informa- [0 User Instructions
tion.
[J sample Problem

Signature_ i N A Date O Listing

Name TEXAS INSTRUMENTS Mbr. No. a

Address Tel. No. B

Gty _ State Zip

IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
“AS-IS” BASISWITH ALL FAULTS.

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
AND EXCLUSIVE LIABILITY OF TEXAS INSTRUMENTS
AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS.
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Program Description

Program Title: Rev.
OC for Single Sampling Plans

Method, Equations, Sketches, Limitations, References, Error Recovery:

The program first accepts input of the parameters of a single sampling plan, N
(required for hypergeometric evaluation and for ATI computation, otherwise op-
tional), n, and c. Then the choice of probability function is offered for the
computation of the probability of acceptance, Pa, and associated performance
measures. The functions include, hypergeometric, binomial, and Poisson probabil-
ity computations.

The hypergeometric function requires a non-zero lot size, N. For a series of inft
puts of number of defectives (nonconformances) in the lot, D, values, the pro-
gram computes, p=D/N, the fraction defective in the lot; Pa; and ATI; as follows

c D N-D N
Pa= % { (. ¢ ) SR i
4=0 d n-d n
ATI = n + (N-n) (1-Pa) = nPa + NPr

The binomial and Poisson functions may be chosen with or without the specifica-

tion of the lot size, N. With N specified, ATI, as above, is computed; otherwise
it is bypassed. For a series of inputs of fraction defective (nonconforming), p,
values, the program computes Pa, AOQ, and ATI (with non-zero N), as follows,

c

Ba= k0
a_d=0(d)p

(l-p)n_d , for the binomial

c
Pa = dg e P (nP)d + d! , for the Poisson

0

A0OQ = p Pa (N-n)/N or p Pa , with or without N, respectively

For certain values of the parameters and for the various functions, these com-
putations may be very time consuming. Hypergeometric computations with large N
should be avoided, for which case, the binomial or Poisson may be adequate
approximations. Likewise, for large n, and in particular for np> 5, the Poisson
may be an adequate approximation to the binomial. On the other hand, use of the
Poisson for small n may give inaccurate results.

Storage Register Map
Knowledge of the stored values and their locations may enable the user to per-
form some operations of special interest to him or her.

X See Continuation Sheet
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Continued From: Program Description [0 User Instructions [ Stmt. of Example

Foencany | ite: OC for Single Sampling Plans b
; Hypergeometric Binomial Poisson
Register During Input(A) Computation Computation Computation
00 - P and Pa P P
01 n n n n
02 - D P P
03 N N 0 or N 0 or N
04 - d d d
05 (o e g (o
06 - - np
07 R and Pa Pa Pa
08 & il T
09 2 £ & p(1-p) -
10 b (1-p) =
i - 1 or (N-n)/N 1 or (N-n)/N
12 N(1-Pa) N(1-Pa) N(1-Pa)

Where P represents the partial sum of individual terms, T, to arrive at Pa;
R and r, the elements of the combinatorial, g C . .
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Continuation Sheet

(|

Stmt. of Example

.2.3 Computation of ATI is made
or bypassed as N is specif/
ied or not, respectively,

«2.3.1 N specified

.2.3.2 N not specified (N=0)

.2.4 User can repeat steps 5.2.l
- 5.2.3 for as many p val-
ues as desired, return to

O Program Description O
frogham Tida: OC for Single Sampling Plans fie
Step Procedure Enter|Pre Qutput /Mode
briefly displayed, computation
of Pa (may be long), Pa prints
with label, halts with Pa dis-
played.

.1.2 After Pa is displayed - R/S [Computation of ATI, ATI prints
with label and is briefly dis-
played, halts with 16 (D Code)
displayed—-—-awaiting entry of
next D value. (Note: SBR PRT maj
be executed manually for a dis-
play of ATI with a halt)

.1.3 User can repeat steps 5.1l

and 5.1.2 for as many D
values as desired, return
to step 1 forentry) offa
new problem or execute optr
ions 5.2 and/or 5.3 for
binomial and/or Poisson
computations for the same
sampling plan.

.2 To use the binomial, - C |Heading: BINOMIAL prints with
space, halts with 33 (P Code)
displayed--awaiting entry of p.

.2.1 Enter p ) R/S |Prints with label, computation
of Pa (may be long), Pa prints
with label, halts with Pa dis-
played.

.2.2 After Pa is displayed - R/S |Computation of AOQ, AOQ prints

with label and is briefly dis-
played.

Computation of ATI, ATI prints
with label and is briefly dis-
played, space, halts with 33 (P
Code) displayed--awaiting entry
of next p value.

Computation of ATI is bypassed,
space after AOQ, halts with 33
(P Code) displayed--awaiting
entry of next p value.
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K\' A Continuation Sheet

Continued From: O Program Description [ User Instructions [ Stmt. of Example

Program Title: Rev.
0C for Single Sampling Plans

Step Procedure Enter| Press Output/Mode

step 1 for entry of a new
problem or execute options
5.1 (with N specified) and
or 5.3 for the same sampl-
ing plan.
.3 To use the Poisson - D Heading: POISSON prints with
space, halts with 33 (P Code)
displayed-—awaiting entry of p.
.3.1 - .3.4 same as for binomial
option, 5.2.1 = 5.2.4,
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Sample Problem

Statement of Examples

1.Single sampling plan with parameters, N = 100, n = 40, ¢ = 1, with hyper-
geometric computations.

2. Single sampling plan with parameters, N = 1000, n = 60, ¢ = 2, with
binomial computations.

3. Single sampling plan with parameters, n = 150, ¢ = 4, with Poisson

computations.
O See Continuation Sheet
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
Sample Problem 1
= A 5
0 displayed
100 R/S LM 3631 displayed
40 R/S L SH 15 displayed
1 R/S i. C 1 displayed
= B H cURETRIC 16 displayed
1 R/S 1 ]
ERNEE 2 Briefly displayed
1. FH Requires 4 min. 50
- R/S 4. HE sec., halts with
Pa value displayed
- ATI briefly dis-
2 R/S i
/ = played, halts with
& 16 displayed.
i
= i di for D=
i R/S 871 (ditto for D=2)
(etec.) (etc.)
Modes n* Primed only  (n} Displayed Brefly (Pause)
(n)* Printed and displaved

O Over
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Sample Problem (cont’d)
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
Sample Probllem 2
- A SIHGLE SAMFLIMG FPLAH
CHARACTERISTICS 0 displayed
1000 R/S 1000, LH 3631 displayed
60 R/S &0, SH 15 displayed
2 R/S el e 2 displayed
- G EIMOMIAL 33 displayed
=01 R/S U0l P
: fjjﬁHjE_'i: FH Halts with Pa
= R/S - s s o nnS AOO Briefly displayed
21. 07439549 ATI = b
33 displayed
02 R/S Oz £
43 FH (ditto)
- R/S 29 AOU
e ATI
.03 R/S o -
= =F= (ditto)
- R/S = HOG
= ECIE
Sample Problem 3
- A IMCLE SHMFLIMG FLAH
CHHRACTERISTICS 0 displayed
- R/S 3631 displayed
150 R/S U=E, S 15 displayed
4 R/S 4 i 4 displayed
- D FOISZZON 33 displayed
.01 R/S F
" P Halts with Pa
- R/S g A04 Briefly displayed
33 displayed
.02 R/S =
- FH :
S R/S # a0 (ditto)
<025 R/S =
. FH
e R/S Modi HBE}
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Program Title Rev.
9 Single Sampling Plan Design

Abstract of Program

Facilitates the design of single sampling plans, determination of the sample
size, n, for a given acceptance number, c, and n&c combination whose operating
characteristic (OC) curve comes nearest to satisfying two chosen points given
by! Pps @5 Py B. Permits the determination of the standard operating ratios
(pz/p ) for various values of o and B , based on the Poisson probability
function.

User Benefits:

Provides for the design of single sampling plans to meet user specified
criteria on the operating characteristic (0OC) curve.

Category Required Prog. e ®
Number_ 27 Progs. Steps 333 Modulein__ 1 =
Submittal Agreement

All of the information forwarded herewith is contributed to Texas Instruments Submission Checklist

on a nonconfidential, nonobligatory basis; no relationship, confidential or other-
wise express or implied, is established with Texas Instruments by this contribution.

The submitter retains his or her copyright on this material and grants to Texas O Recorded
Instruments a non-exclusive, world-wide, royalty-free license to exercise any of Magnetic Cards
the rights granted to an owner of copyright by law. To my knowledge, this is an [0 submission Abstract
original work, which does not infringe the copyright of another and contribution 0 i
of this information to Texas Instruments by me does not breach any obligation to Program Description
any other person or organization relating to proprietary or confidential informa- [0 User Instructions
HHOR: [J Sample Problem
Signature Date O 'Listing
— TEXAS INSTRUMENTS Mbr. No. a
Address Tel. No. o
City State Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE
CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND PURCHASE OR USE OF THESE MATERIALS AND THE SOLE

FITNESS FOR A PARTICULAR PURPOSE, REGARDING AND EXCLUSIVE LIABILITY OF TEXAS INSTRUMENTS
THESE PROGRAM MATERIALS AND MAKES SUCH AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE

“AS-IS” BASISWITH ALL FAULTS. OF THESE MATERIALS.
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Program Description

Program Title: Rev.
Single Sampling Plan Design
Method, Equations, Sketches, Limitations, References, Error Recovery:

The operating characteristic (0C) curve, a plot of the expected probability of
acceptance, Pa, versus the process fraction defective, p is often used as a mea-
sure of the performance of a sampling plan. Conversely, sampling plans can be
derived which match desired points on the operating characteristic curve. This
program can be used to derive single sampling plans (sample size, n, and ac-
ceptance number, c) whose operating characteristic curve satisfies two chosen

points given by (pl,a);(pz,B), where,

P = process fraction defective, usually associated with good quality (AQL)

o = producer's risk, i.e., the probability of rejection of product with p
fraction defective. Hence, the probability of acceptance, Pa, of pro-
duct with this quality is l-o.

P,= process fraction defective, usually associated with poor quality (LQL)

B”= consumer's risk, i.e., the probability of acceptance of product with
pzfraction defective,

The Poisson probability function is used. The probability of acceptance, Pa, for
a sampling plan is given by the following cumulative Poisson probability func-
tion,

S e d np - d
Pa = P{d<c} = I (e P(ap)T)/d! = e"P L (np)“/d!
d=0 =

In order to derive a sampling plan giving the above operating characteristics,
it is necessary to solve this function for np for given Pa and c. Since this
cannot be done algebraically, an iterative procedure is used.

To determine the sample size, n,, matching the first point on the OC Curve, Pa
is taken as 1-o for a given c. The value of np, obtained from the iteration is
divided by p, to obtain n,. To determine n ma%ching the second point on the 0C
Curve, Pa is taken as B for the given c. T%e value of np, obtained from the it-
eration is divided by P, to derive 0.
Depending on the desired values of p,, a; Py B and c, it is entirely possible
that the sample sizes derived to mee% the two OC Curve points may differ con-
siderably —- indicating that the given plan will not meet the desired criteria
simultaneously. It is usually possible to choose an acceptance number c for
which the derived sample sizes associated with the two OC Curve points will be
close together. For this reason, the program is designed to return to allow
new values of c to be entered after computing np for each of the two OC Curve
points.

A guide to the choice of ¢ is given by the ratio of the desired values of p
and p., often referred to as the operating ratio of the sampling plan. Cameron
(see ﬁeference) compiles such standard ratios for six combinations of g and 3

for ¢ values ranging from 0 to 49. To facilitate use of such ExSee Continuation Sheet
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Continuation Sheet

Continued From: f& Program Description O User Instructions 1 Stmt. of Example

Program Title: Rev.
Single Sampling Plan Design

tabulations, the program computes the desired p, and p, ratio after input of the
basic parameters. If a tabulation is available for the desired o and B values,
the ¢ value associated with the standard p,/p, ratio closest to the desired

ratio will yield the sample size (sampling plan) best matching the desired para-
meters, This is illustrated by a sample problem.

And since this program is capable of computing np for any Pa, an additional
application is to obtain the standard ratios for any values of o and B for any
range of ¢ values. This is also illustrated by a sample problem.

Reference: Cameron, J.M., Tables for Constructing and for Computing the
Operating Characteristics of Single-Sampling Plans, Industrial Quality Con-

trol, July, 1952, pp, 37=39,
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Sample Problem

Statement of Example

Several examples are presented for different values of the design parameters,
Pys o; p., B, to illustrate (1) use of the program with a series of c values
to locaté the "best" matching sampling plan, (2) use of OR tabulations to de-
termine the best plan with minimum number of iterations, (3) computation for
consecutive ¢ values for an 0 and B set to obtain the standard p,/p, ratios,
and (4) use of the derived ratios to derive another sampling plainl based on the
same o and B.

0 See Continuation Sheet

ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
Sample Problem 1 - trial| and error with a series of ¢ wvalues
b, A =, =il T et
3302 displayed
.01 R/S FE 13 displayed
.05 R/S H 3303 displayed
.05 R/S g. a3 Fa 14 displayed
.10 R/S B 4 =
e ar Displayed briefly
15 displayed
1 R/S _-: Lengthy computation
0. 355 HF Displayed
- R/S i i Displayed briefly
Lengthy computation
K- HF Displayed
- R/S i Displayed briefly
15 displayed
(etc.) (etc.) = = (ditto)
g.2ig MF
Mo gz, H

E Over
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Sample Problem (cont’'d)
ENTER PRESS QOUTPUT/MODE (see legend below) COMMENT
(cont'd) (cont'd) HF (cont'd)

A single saﬂpling plan with n between 134 and 137 and with ¢ = 3 will match the
desired points on the operating characteristic curve reasongbly well. Note that
the standard operating tratios for the specified a and B may|be obtained by the

division, npzfnpl , for|each ¢ value. These agree with the tabulated values fron
the Referencle (see Program Description), which for the first seven c values are
as follows:

c 0 1 2 ) 4 5 6
OR 45.10 10.96 6.50 4.89 4.06 3255 3.21

The computed ratio, pzfpl = 5, for the sample problem is clo¢sest to the standard
ratio for ¢ |= 3, for which the best match is obtained. This|technique is utiliz-
ed in Samplg Problem 2.

Sample Probllem 2 - use ¢f standard OR to derive the "best'" plan directly

= A =1 B
3302 displayed
02 R/S ?=5§E E% 13 displayed
+05 R/S 0. 0% H 3303 displayed
.07 R/S 0. 07 Fe 14 displayed
+10 R/S 0, 1 E
3. O OF Displayed briefly
15 displayed, c=5
chosen based on above
standard OR wvalues
Modes n" — Printed only  (n) Displayed Briefly (Pause) for the‘ same 83 and E

{n}* Printed and displayed
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Sample Problem (cont’d)
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
5 R/S % £ Lengthy computation
ZAG S o HF Displayed
~ R/S IS B Displayed briefly
Lengthy computation
F.203 HF Displayed
= R/S tae, H
A single sampling plan with n = 131 or 132 and with ¢ = 5 will match the desired

OC curve poi
standard ope

Sample Probl

rating ratig

em 3 - desig

(as above)

(as above)

i 6F 3.55 for ¢

m of plan and

Modes n® — Printed only  (n)

n)*

Printed and displayed

nts very well, since the computed ratio of 3.5 1g very close to the

5 and for the same

derivation of standard

Ty
S
S K

CEnar )
T

-,

1
if

1)

IR

[

riz e L

PR

s i

r Sy

— Displayed Briefly (Pause)

o and B.
OR values

(as above)
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Sample Problem (cont’d)
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
(cont'd) (cont'd) =5 I (cont'd)
1. 09 MHF
103, M
Teral HF
Tite H
HF
H
= HF
= % F
. HF
g 1 HF
133, H
A single sampling plan yith n = 62 or 63 and with ¢ = 2 wil] match the specified

i

OC curve points very wel

as follows, lobtained by
c 0 1
OR 108533 19.6

From this table we see
2 and conflirms the abg
used for the sampling p]

em 4 - dire
(as above)

Sample Probl|
(as above)

|]1. The standard OR values for the dd

P os/PP 9759

2 3 4 5
) 10,18 7ol 5.64 4ol B
that the ratio, p,y/p, = .10/.01 = 10

lan of Sample Problem 4,

rt derivation of plan u

bsignated o and R are

pve sampling plan selection. These de¢rived ratios are

sing derived QR values

0 is best met by ¢

(as above)

c 4 chosen based
on derived OR values

n = 324 to 305 with
c = 4 may be used,
though exact match

A

Fz

£

& nw

4 B

1. 622 HF
324 H
g, 151 NF
305. H

ts—Tot—possibte:
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LOCICODEI KEY COMMENTS | LOC [CODE| KEY COMMENTS || LOC [CODE KEY COMMENTS

Jee 22 1INV
323 49 PRI
< 1o 1o
Sea 6 LBL
Sz 9F BST
227 43 R
Jce A 10
329 44 UM
230 0Os 08
331 &1 GTI
S92  Bbo 3

MERGED CODES
62gm Em 7250 @ 83 MM
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- Submission Abstract

Program Title Rev.
AOQL Single Sampling Plans
Abstract of Program
Facilitates the design of single sampling plans of the Average Outgoing Quality
Limit (AOQL) type useful in rectification type sampling inspection. Under a Flag
1 option, either the AOQL is obtained (Flag 1 off or not set) or the sample sizg
is obtained (Flag 1 on or set) for input of the remaining parameters of single
sampling plans., The lot size, N, is optional (entered or not). Then for Flag 1
not set, the AOQL is obtained for input of the desired sample size, n, and one
or more values of the acceptance number, c. For Flag 1 set, the sample size, n,
is obtained for input of the desired AOQL, and one or more values of c,.

User Benefits:
Provides comprehensive design of single sampling plans of the AOQL type.

Category Required Prog. Eii';?f'“ Neededint. =
Number___ 27 |Progs. Steps _ 396 ModulelD__ 1 X

Submittal Agreement
All of the information forwarded herewith is contributed to Texas Instruments
on a nonconfidential, nonobligatory basis; no relationship, confidential or other-
wise express or implied, is established with Texas Instruments by this contribution,

Submission Checklist

The submitter retains his or her copyright on this material and grants to Texas O Recorded
Instruments a non-exclusive, world-wide, royalty-free license to exercise any of Magnetic Cards
the rights granted to an owner of copyright by law. To my knowledge, this is an [J Submission Abstract
original work, which does not infringe the copyright of another and contribution ]
of this information to Texas Instruments by me does not breach any obligation to 0 Program Description
any other person or organization relating to proprietary or confidential informa- [J User Instructions
tion.
[0 sample Problem
Signature Date O Listing
Name TEXAS TINSTRIMENTS Mbr. No. g
Address Tel. No. —
City State Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE
CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
FITNESS FOR A PARTICULAR PURPOSE, REGARDING AND EXCLUSIVE LIABILITY OF TEXAS INSTRUMENTS
THESE PROGRAM MATERIALS AND MAKES SUCH AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
“AS-I1S” BASIS WITH ALL FAULTS. OF THESE MATERIALS.
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Program Description

Program Title: Rev.
9 AOQL Single Sampling Plans e

Method, Equations, Sketches, Limitations, References, Error Recovery:
The Average Outgoing Quality Limit (AOQL) is a common performance measure (and

design parameter) for sampling plans used under the rectification principle. It
is the maximum of the Average Outgoing Quality (AOQ) over the process fraction
defective, p. The following equation applies to AOQL single sampling planmns,

AOQL = y/n - y/N , where y is a function of the acceptance number, c, and
is based on the Poisson distribution function.

Dodge (see Reference) determines and tabulates values of y as follows,

& = < = XL <. 4 2 L < Z
.3679 7 4.472 14 9.398 21 14,66 28 20,12 35 250l
.8400 8 5.146 15 LOSES 22 15.43 29 20.91 36 26.52
1.371 9 5.831 16 10.88 23 16,20 30 21,70 37 2733
1.942 10 6.528 17 11.62 24 16.98 31 2250 38 28.14

2.544 11 7.233 18 12037 25 17.76 32 23.30 39 28.96
3.168 12 7.948 19 13, 13 26 18.54 33 24,10 40 29.?7*
3.812 13 8.670 20 13.89 27 ¥9y¥33 34 24.90 41 33.35

* oW B W= oln

added to the tabulation to complete sets of three for split register storaggq

The program uses the above formula, for AOQL, and re-solved for n in terms of
AOQL, together with the above tabulation of y values, to facilitate the design of
AOQL single sampling plans. Computation for the range of 0=c=41 is allowed. Thgq
lot size, N, may be entered or omitted, in which case, the formulas are adjusted
for infinite lot size (e.g. AOQL = y/n). Flag 1 is used to permit the option to
determine AOQL for given N, n, and ¢ (off or not set) or n for given N, AOQL, and
¢ (on or set). The program returns to allow entry of different ¢ values for the
same set of N and n or N and AOQL, but branching to program start allows for
changing the basic parameters as well as changing the Flag setting.

The y values are stored in registers 11-23 by means of a split register technique
three values to each register, beginning with ¢ = 3., For ¢ = 0,1, and 2, the y
values are incorporated in the program. The following format is used, making use
of the 13 digit capability of the computer,

Register Combined y's Register Combined v's Register Combined y's
i 19422544,3168 15 10131088,1162 19 189332012,2091

12 38124472,5146 16 12371313,1389 20 21702250.2330

13 58316528,7233 17 14661543.1620 21 24102490.2571

14 79488670,9398 18 16981776.1854 22 26522733.2814

25 2886207753335

The following sequence can be used to load the registers: enter the first eight

depress = , depress STO YY, where YY is the respective register number. After
initial entry, these values can be recorded on a magnetic card (bank 4) for sub-
sequent loading with the program (banks 1 and 2),.

Reference: Dodge, H.F. and H.G. Romig, Sampling Inspection Tables = Single and

digits XXXXXXXX, depress +, enter the next four digits with decimal point .XXXX,

Double Sampling, John Wiley & Sons, Inc., Second Edition, 1959, 0Oseecontinuation Sheet

New York, pg. 39. Copyright (1944) Bell Teélephone Laboratoriés; y valtues
reprinted by permission.

-
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TEXAS INSTRUMENTS
Calculator Products Division

Continuation Sheet

[0 Stmt. of Example

Program Title:

AOQL Single Sampling Plans

Rev.

Enter

Press

Qutput /Mode

tep Procedure
6 |.1 Flag 1 not set

.2 Flag 1 set

as desired for a series of c

is allowed

7 |Step 6 may be repeated as often

values or return to step 2 or 3

AOQL value prints with label
(displayed briefly), 15 display-
ed—-awaiting entry of next c

n value prints with label (dis-
played briefly), 15 displayed--
awaiting entry of next c
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Sample Problem

Statement of Example

Several examples are presented for different values of the parameters of single
sampling plans and for different options to illustrate the features of the pro-
gram, The printed output is generally self-explanatory,

O See Continuation Sheet

OUTPUT/MODE (see legend below)

COMMENT

ENTER PRESS
Sample Problem 1 - Flag
- A
500 R/S
75 R/S
0 R/S
ol R/S
2 R/S
Sample Problem 2 - Flag

Sever
- A
- R/S
50 R/S

1 not set - Finite lot siz

T

g

1 not set — Infinite laot size
al ¢ values

g )

e specifie

d - Several c¢ value

0 displayed

3631 displayed

15 displayed

15 displayed

15 displayed

ied (No entry) -

0 displayed
(No entry for N)

3631 displayed

O Over
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Sample Problem (cont’d)
ENTER PRESS QOUTPUT/MODE (see legend below) COMMENT
15 displayed
0 R/S 5
B ROGL
15 displayed
1 R/S i C
. digs AL
15 displayed
2 R/S il -
Sample Problem 3 - Flag|l set — Finite lot size = Several c|values
2nd St flg
il
- A ADEL SINGLE 2 0 displayed
800 R/S S LH
EMTEE 13323427 displayed
2025 R/S SHHEEEE
15 displayed
0 R/S by i
Y 15 displayed
1 R/S i i
i ) 15 displayed
2 R/S 2 &
S o
Sample Probllem 4 - Flag|1l set (from above) - Infinite lot sﬁze (No entry) -
Several c values
B A a4 SIHGLE [ 0 displayed
- R/S i e 13323427 displayed
.05 R/S B, S AOGL
15 displayed
g RS . o
(ditto)
(etc.) (etc.) _%_ Sg
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Submission Abstract

Program Title

Unit Sequential Sampling Plans

Rev.

Abstract of Program

are derived.

tion, a, and (2) po,

Computes the acceptance-rejection criteria (coefficients for the
linear equations) as well as the operating characteristics
Pa) and average sample number (ASN) for attribute unit sequential
sampling plans as designated by the user.
characteristic (0C) curves passing through two designated points
The user specifies the two points as
fraction defective (nonconferming) usually associated with good
(acceptable) quality and its corresponding probability of rejec-
the fraction defective (nonconforming)
usually associated with poor (unacceptable) quality and its cor-
responding probability of acceptance, B.

Ep s .
Plans having operating

(1) Pl the

User Benefits:

user defined design parameters.

Provides comprehensive analysis via the criteria and performance
characteristics for attribute unit sequential sampling plans with

Category Required Prog. Lo et Opky
653 fodul
Number Progs. Steps 22~ = Module D 1 ox

Submittal Agreement

All of the information forwarded herewith is contributed to Texas Instruments
on a nonconfidential, nonobligatory basis; no relationship, confidential or other-
wise express or implied, is established with Texas Instruments by this contribution.

Submission Checklist

The submitter retains his or her copyright on this material and grants to Texas O Recorded
Instruments a non-exclusive, world-wide, royalty-free license to exercise any of Magnetic Cards
the rights granted to an owner of copyright by law. To my knowledge, this is an [0 Submission Abstract
original work, which does not infringe the copyright of another and contribution e
of this information to Texas Instruments by me does not breach any obligation to 0 Program Description
any other person or organization relating to proprietary or confidential informa- [J User Instructions
tion.
= [J Sample Problem

Signature Date O Listing

Name TEXAS TINSTRUMENTS Mbr. No. O

Address Tel. No. U

City State Zip

IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
“AS-IS” BASIS WITH ALL FAULTS.

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
AND EXCLUSIVE LIABILITY OF TEXAS INSTRUMENTS
AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS.




/ (T \ i Page 2 of 11 lzu? ‘8 p |l |0

PPX- 59 = For T1 use only

professional
program exchange TEXAS INSTRUMENTS

Calculator Products Division

O =)

Program Description

Program Title: Rev.
Unit Sequential Sampling Plans

Method, Equations, Sketches, Limitations, References, Error Recovery:

Upon input of the desired points (pj,a) and (py,B), the program
computes and prints the coefficients for the line of acceptance,
d=hy+sn and the line of rejection, d= =-hj+sn. The values of hy,
hg, and s are computed and printed (briefly displayed), where d
represents the number of defective (nonconforming) units found in
n units sampled and inspected.

hy= log [(1-a)/Bl/loglpa(1l-p1)/p1(1-p2)]
ho= log[(1-B)/al/loglpy(1-py)/p1(1l-p2)]
s=log[(1l-p7)/(1-p3)]1/loglpp(1-p1)/p1(1-p2)]

The program then gives the user two options to compute values for
the 0C curve (p vs. Pa) and ASN curve or to return to develop the
acceptance-rejection criteria for a new sequential sampling plan.
The first option (B) develops the probability of acceptance, Pa,
and average sample number, ASN, for a set of seven values of frac~
tion defective, p, ranging from p=pj to p=py, with five intermedi-
ate values including p=s. The second option (C) develops Pa and
ASN for a more detailed look at the 0C and ASN curves (performance]
over a set of seventeen values of fraction defective, including
P=P1s S and ppy, but otherwise for fourteen different values of p

than those of option 1. Therefore, for an even more detailed look
at the performance characteristics, both options may be executed
for a total of twenty one separate points. The first option rep-

resents series values for 6 of 1.0, 0.5, 0.1, Q, -~-0.1,-0.5 and

-1.0, while those of the second option are: 1,4, 1.2, 1.0, 0.8,0.6
O:4s 0,2, 0.05; 0. =0.05, =0,2;, ~O.4; =0:6; <0.8; =L.0, =1.,2, and
-1.4, in the following formulas for p, Pa and ASN,

p={1—_{(1—p2)/(1—p1)J9}/{(p2/p1)8 —I(l—pg)f(l—pl)]e}
Pa={1(1-8) /a1°-1} / {1(1-8)/a1® - [8/(1-)1°}
ASN={Pa-10g[B/(1-a)] + (1-Pa)log [(1-8)/alf+
fp log(py/py)+(1-p)logl (1-py)/(1-p;) 1}
However, for 6=1.0, 0.0, and -1.0, the following formulas apply,

0 1.4/0 0.0 _<1.,0

P P1 s P2

Pa 1-o h2_/(_h1+1'12) B

ASN (1-0)hy-ahy hihy Bh1-(1-B)h2

8 = s(l - s
P ( ) o

0 See Continuation Sheet
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TEXAS INSTRUMENTS
Calculator Products Division

Continuation Sheet

Stmt. of Example

M

|}

Program Title: ynit Sequential Sampling Plans

Rev.

htep

Procedure

Ent

Prs

ﬂllfpllf/Manp

6

At this point the user is
offered the choice to return
to step 1 to determine the
acceptance-rejection criteria
for a new problem,or to exe-
cute either or both of two
options for evaluating the
performance characteristlics,
p, Pa, and ASN for the samp-
ling plan determined under
(A). For the options, in any
order,
(1) Brief evaluation.
ijpon completion,
return to step 1
or execution of
optiom~ (29 ~iid
allowed.

Detailed evaluation.
Upon completion,return
to step 1 or execution
of option (1) is allowed

(2)

Computation,printing
with labels,brief dis-
playy,and space for five
sets of p, Pa, and ASN
values, beginning with
pFp1 and ending with
PEP2

Computation,printing
with labels, brief dis-
play,and space for seven
teen sets of p, Pa and
ASN values.
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TEXAS INSTRUMENTS
Caleulator Products Division

Sample Problem

Statement of Example

The unit sequential sampling plan with parameters, pjy= .02,a= .05;

pz;.l, R=.10 is illustrated.

O See Continuation Sheet

ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
= A T SEQUEHTIAL
= i 3302(P1 Code)displayed
02 R/S k= 13 (A Code) displayed
+a5 R/S 3303 (P2 Code) displayed
10 R/S g = 14 (B Code) displayed
w10 R/S .
Pisplayed briefly
Displayed briefly
Displayed
. B ; ey
Displayed briefly
Displayed briefly
Displayed briefly
Ditto)
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Sample Problem (cont’d)
ENTER PRESS QUTPUT/MODE (see legend below) COMMENT
- C

(As above)

i
in
1y
i

i

iy

Modes. n®

Printed only (n) — Displayed Briefly (Pause)
{n)* — Printed and displayed
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Submission Abstract

Program Title

Variable Sampling Plan Design

Rev.

Abstract of Program

satisfies two chosen points given by p,,

mation of z for 1-9(z), (E').

Facilitates the design of variable sampling plans, determination of the sample
size, n, and the acceptance criterion, k, for two cases, (1) standard deviation
not known (Flag 1 off or not set) and (2) standard deviation known (Flag 1 on

or set). The plans are designed so that the operating characteristic (0C) curve

assumed as is a single specification limit or double specification limits per-
mitting joint application of each separatel§:fsee Reference for more details).
An option also permits the computation of points on the operating characteris-
tic (0C) curve for the standard deviation known case. The program also permits
the computation of the standard normal ordinate, f(z), (A'); the cumulative
standard normal, ®(z), (B'); its complement, 1-®(z), (C'); the area under the
standard normal curve, *z units from the mean, P(Z =< |z|), (D'); and an approxi-

03P,,PR. The normal distribution is

User Benefits:

the standard normal distribution.

Provides for the design of variable sampling plans to meet user specified cri-
teria on the operating characteristic (OC) curve. Provides for computation of
the OC curve for known O plans and permits computation of characteristics of

Category Required Prog. E.Cb_rj-,?\?A Neededyp ¢ , X
Number 27 Progs. Steps __ 452 Module (D1 i)

Submittal Agreement

All of the information forwarded herewith is contributed to Texas Instruments
on a nonconfidential, nonobligatory basis; no relationship, confidential or other-
wise express or implied, is established with Texas Instruments by this contribution.

Submission Checklist

The submitter retains his or her copyright on this material and grants to Texas O Recorded
Instruments a non-exclusive, world-wide, royalty-free license to exercise any of Magnetic Cards
the rights granted to an owner of copyright by law. To my knowledge, this is an [0 submission Abstract
original work, which does not infringe the copyright of another and contribution 0 Bl
of this information to Texas Instruments by me does not breach any obligation to Program Description
any other person or organization relating to proprietary or confidential informa- O User Instructions
tion.
e [0 sample Problem

Signature Date O Listing

Name. - TPEXAS TNSTRHMENTS - ‘Mbr No; O

Address Tel. No. -

City. State Zip

IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
“AS-IS” BASISWITH ALL FAULTS.

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
AND EXCLUSIVE LIABILITY OF TEXAS INSTRUMENTS
AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS.
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Program Description

Program Title: Rev.
Variable Sampling Plan Design

Method, Equations, Sketches, Limitations, References, Error Recovery:

For input of the parameters denoting two desired points on the operating charac-
teristic (0C) curve of the derived variable sampling plan, the program computes
the sample size, n, and the acceptance criterion, k. The chosen points on the 0C
curve are given by (pl,a) and (pz,B), where,

p; = process fraction defective, usually associated with good quality (AQL)

= producer's risk, i.e., the probability of rejection of product with Py
fraction defective,

pp = process fraction defective, usually associated with poor quality (LQL)

B = consumer's risk, i.e., the probability of acceptance of product with
P, fraction defective.

Two cases are permitted. With Flag 1 off or not set, the following formulas are
used to derive the parameters of the variable sampling plan for an unknown stand+
ard deviation of the measured quality characteristic, assuming the normal distrit
bution,

I

2 2
a + k12pt@aym 27zl =201 l;
(ZGZ2 + ZBZI)f(Za - ZB) , where Zy,2p8,2,,Z9, are the standard normal
deviates such that, P(Z > Za) = o and P(Z > Zl) =Spid and similarly for
R and Pye

With Flag 1 on or set, the following formula is used to derive the sample size
for the variable sampling plan for a known standard deviation of the measured
quality characteristic, also assuming a normal distribution. The acceptance cri-
terion, k, is the same for both cases.

n = {(Zy + 29)/(2) - 2}

A further option permits the evaluation of the operating characteristic (OC)
curve for the variable sampling plan with known standard deviation. Any number
of points can be computed. Each is determined for input of z, the multiple of
standard deviations from either specification limit where the process mean is
located. For each input, z, the fraction of the distribution of the measured
quality characteristic lying outside the applicable specification limit, p, is
computed (printed & displayed) followed by the probability of acceptance,Pa, as
follows,

p=1- &(z)

Pa = ®{(z - k)/n} , where, ®(z) = P(Z £ z) , the cumulative probability for
the standard normal deviate, Z.

A useful range of values for z is Zp £ z < Z; , but one or more values just out-|
side this range may be desired. For z = Z;, p = p; , Pa = l1 -a 3 and for z = 22;
P =Py Pa = B , where Z, is stored in Ro1 and Z, in ROB'

B See Continuation Sheet




- O i et [2.7]8 0 1]
PPX-59

professional
program exchange TEXAS INSTRUMENTS

5 Calculator Products Division
6 ] ol 7 Continuation Sheet

Continued From: & Program Description [ User Instructions [ Stmt. of Example

s Rev.
Program Title: Variable Sampling Plan Design

Since the normal distribution is used for the evaluation of the OC curve, the
program permits the computation of certain characteristics of the standard normal,
as follows, for input of z, (A' thru D') or 1 - ®(z), (E'),

A' , f(z) = e 1/2 2% /7 ,
B! o, 20z 24 ==l

Gl = Nl = @i(z) = P2 > z)
D' ., P(Z= |z]) .,

1]

E' , z for 1 - ®(z), primarily useful for 1 - &(z) < .50.

For additional details on variable sampling, including the use of this program
for derivation of variable sampling plans with double specification limits, see
the following reference,

Reference: Duncan, A.J., Quality Control and Industrial Statistics, 4th Editionm,
Richard D. Irwin, Inc., Homewood, Illinios, 1974, pp. 247-282.
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Continuation Sheet
J Stmt. of Example

Program Title:

Variable Sampling Plan Design

Rev.

values as desired

When completed, the same option
of step 7 are available again

Step Procedure Enter| Press Output/Mode
(.4) for 0 known case (i.e. Flag|l on pr set), compute points, (p,Pa), on the
DC curve for the sampling plan obtainef in sgep 6. Go to step 9.
8 | Change Flag setting:
.1 With Flag 1 off previously 2nd
1 Stflg
.2 With Flag 1 on previously [NV2nd
1 Stflo
Branch to computation of n, k - B n prints with label (displayed
briefly), k prints with label
and is displayed
The same options of step 7 are
available again
9 |Branch to compute OC curve pts. - C |Space, 46 (Z Code) displayed—-
awaiting entry of z value
10 | Enter z z R/S |z prints with label, computation,
(Note: Possible range of z val- p value prints with label (dis-
ues is Z,=p=<7Z;; initial entry played briefly), computation,
of Z; may be accomplished by Pa value prints with label (disH
the sequence: RCL 01, R/S; and played briefly), space, 46 (Z
when desired, z = Z, may be en- Code) displayed--awaiting entry
tered by the sequence: RCL 03, of next z value desired
R/S)
11 | Repeat step 10 for as many z
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Sample Problem

Statement of Example

The variable sampling plans with parameters, Py = «905, o = ;053 Py = .05, B =
.10, are illustrated for 0 unknown and 0 known, including a series of points

for the OC curve for the latter case.

Then with Flag 1 still set, the variable sampling plan with parameters, p; =
.01, a = .075; p, = .05, B = .05, is developed (0 known), followed by that for

unknown O,

And since a further utilization of this program allows evaluation of a number
of characteristics of the standard normal distribution, this is illustrated by

a number of examples.

O See Continuation Sheet

ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
- A R IR 3302 displayed
.005 R/S t L Fl 13 displayed
.05 R/S 3303 displayed
.05 R/S e 05 & 14 displayed
o 10 R/S . i =
B Displayed briefly
iy E. Displayed
1 2and St f£lo
(No space here on
print=out)
- B 5 Displayed briefly
k. Displayed
- C 46 displayed
-~ Rt 01 RS = Zl from Rpj
2 Displayed briefly(=
FH Displayed briefly (=
46 displayed
2.5 R/S 7
. F (ditto)
Modes '_L'

B Over
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Sample Problem (cont’d)
ENTER PRESS QUTPUT/MODE (see legend below) COMMENT
2.4 R/S o o
“: (ditto)
(etc.) (etc.) =
F I
i T Ei "
= n
Il i -—: "
- RCL 03 R/S - z, from Ry3
F Displayed briefly(=p
FH Displayed briefly(=Rf
= 46 displayed
1.6 R/S =
With Flag 1 [set:
= A HE (as above)
.01 R/S Fi I
.075 R/S E 5
.05 R/S EE 0
.05 R/S B i
B n
= L ]
(No space here on
print-out)
INV 2nd
1 St flg
= B 4 (as above)
S b i
Prntad omly  in) Displiayend Browelly (Pause)

Printed and displiyion)
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Sample Problem (cont’d)
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
To illustratje computatipns for standard normal distributiont
1 Al .2419707245 f(1) displayed
1 B' . 8413447404 ®(1) displayed
1 g . 1586552596 1-9(1) displayed
- E' . 9978041346 z for 1-®(1), (=1)
1 D' .6826894809 P(z =< |1])
.05 E' 1.644492343 z for 1-®(z) = .05
- (G5 . .0500372568 1-90(1.6444,..) = .0]
025 [ E' | 1.960448274 z for 1-9(z) = .025
=2 B' 0.022750062 ®(-2)
2 G 0.022750062 1-9(2) '= &(=2)
-1.5 Cr .9331927713 1-0(-1.5)
0.5 i . 3829249356 P(zZ < |.5])

Modes n” Printed only in) — Displayed Briefly (Pausa)
Erimed and displayed
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Submission Abstract

Program Title Rev.
Operating Characteristics for Continuous Sampling Plans

Abstract of Program

Computes measures of the operating (performance) characteristics
for Continuous Sampling Plans, CSP-1 and CSP-2, and allows for the
design of CSP-1 and 2 plans to meet consumer-type protection
criteria. For input of the parameters, f and i, for CSP-1; and £
i, and k (k often equal to i), and Flag 1 set or on, for CSP-2,
together with a series of any number of fraction defective (non-
conforming), p, values, common measures of performance are com-
puted. Further measures of the AOQL and LQL may be computed for
CSP-1. A further option allows for the determination of the parat
meter, 1, for Tnputs of £ and LOL for either or both CSP-1 and
CSP-2, so as to design a plan having a limiting value (the LQL)
on the quality of units that will have an overall probability of
acceptance of 0.10.

User Benefits:

Provides comprehensive evaluation of CSP-1 and CSP-2 sampling
plans via common performance measures and design of certain
CSP-1 and CSP-2 plans.

Category Required Prog. Ec-looA Needed Op €,
ibrary
Number___27 Progs. Steps _ 247  IModuwern 1 o

Submittal Agreement
All of the information forwarded herewith is contributed to Texas Instruments
on a nonconfidential, nonobligatory basis; no relationship, confidential or other-
wise express or implied, is established with Texas Instruments by this contribution.

Submission Checklist

The submitter retains his or her copyright on this material and grants to Texas O Fiecordgd
Instruments a non-exclusive, world-wide, royalty-free license to exercise any of Magnetic Cards
the rights granted to an owner of copyright by law. To my knowledge, this is an [J Submission Abstract
original work, which does not infringe the copyright of another and contribution G
of this information to Texas Instruments by me does not breach any obligation to [J Program Description
any other person or organization relating to proprietary or confidential informa- [J User Instructions
tion.
[J sample Problem
Signature Date [J Listing
T TEXAS INSTRUMENTS Mbr. No. O
Address Tel. No. U
City State Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE
CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
FITNESS FOR A PARTICULAR PURPOSE, REGARDING AND EXCLUSIVE LIABILITY OF TEXAS INSTRUMENTS
THESE PROGRAM MATERIALS AND MAKES SUCH AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
/AS-I1S” BASIS WITH ALL FAULTS. OF THESE MATERIALS.
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Program Description

Program Title: Rev.
0OC for CSP-1 and CSP-2

Method, Equations, Sketches, Limitations, References, Error Recovery:

Continuous sampling plans, CSP-1, are specified by two parameters,
namely, (1) f, the fractionm of units to be inspected during sampling,
and (2) i, the clearing interval or number of consecutive nondefec+
tive units which must be found during 1007 inspection before sampli?g
may be instituted. An additional parameter, k, is used in CSP-2,
i.e. in addition to f and i, where k is a further clearing interval
during sampling. It is the number of consecutive non-defective units
which must be found during sampling,following the occurrence of a
defective, in order to remain on sampling. Many applications use
k=i, but this is primarily for administrative convenience. The
program allows for the general case.

Under a Flag 1 option, either the performance characteristics for
CSP~—1 (Flag 1 off, or not met) or CSP-2Z (Flag 1 on,; or set) cam be
developed in the main portion of the program (A). Upon input of £
and i for CSP-1, or /f Wl lapdJR IO\ LSPv2,)(End |onle or more in a sert
ies of fraction defective (nonconforming) values, p, the program
computes, prints and briefly displays the following common measures
for evaluating the operating characteristics of continuous sampling
plans.
1. The average number of units inspected in a 100 per cent
screening sequence following the finding of a defective
unit. This is given by the following for both CSP-1 and

ESP=2
u= (1-q1)/(pql), where q=1-p
2. The average number of units passed under the sampling

procedure before a defective unit is found. This is
given for CSP-1 and CSP-2 by the following,

v=1/(fp) for CSP-1, and v=(2-qK)/[£fp(1-qK)] for CSP-

==

3. The average fraction of total produced units inspected
in the long run. This is given by. the following for both
CSP-1 and CSP-2, using the appropriate v from 2,

AFI=(u+fv) / (u+v)

4, The average outgoing quality (A0Q) as given by the
following for both CSP-1 and CSP-2, using AFI from 3,

A0Q=p (1-AFI)

5. The average fraction of produced units passed under the
sampling procedure, This is given by the following for
both CSP-1 and CSP-2, again using the appropriate v
Erom 2,

O See Continuation Sheet
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Continued From: R Program Description O User Instructions O Stmt. of Example

Continuation Sheet

Program Title: Rev.
OC for CSP-1 and CSP-2

Pa=v/ (u+v)

The symbol, Pa, is used for this measure due to its similarity to t
probability of acceptance associated with ordinary sampling plans,
though they are not the same. The program has been written to faci~

of p, in that it returns to allow new entries of p for the same
parameters, £, i and k.

Additional performance measures for CSP-1 may be obtained, as desirn
ed, by branching to User-defined key,C. This portion of the progra
develops the AOQL and LQL for CSP-1 plans for the input parameters
of f and i. Or, to avoid duplicate input for the same parameters
used in the main portion of the program (User-defined key,A),branch
ing can be to the User-defined key, D. AOQL is the average outgoing
quality limit for the given plan, i.e. the limit of the AOQ over p.
It is obtained by iterative solution of the following equation,

with pp=A0QL. The computation can take up to several minutes for
some values of the parameters (especially for plans with AOQL > .03

pa= [i(l-py) [C4+1)11 7, [ (1-£)/(2£)]

LQL is the limiting quality level for the given plan, i.e. the levgq
of quality,p, for which the overall Pa (from 5 above) equals 0.10.
It is obtained by solution of the following equation, with pp=LQL.

pi= 1 - [£/(o+£)] /D

A further option in the program allows for the design of CSP-1 and/
or CSP-2 plans with given f and LQL,by computing the corresponding
parameter, i, for those inputs. This is accomplished by branching
to User-defined key, B. Computation of i is by solution of the
following equations for CSP-1 and CSP-2, with Py = LQL,

i=[1nf - 1n(9+f)]/1n(1l-py) for CSP-1,
i=ln[l—3/¢9+f]/1n(l~pL) for CSP-2,

Storage Register Map
Knowledge of the stored values and their locations may enable the
user to perform some operations of special interest to him or her.

litate the evaluation of CSP-1 and CSP-2 plans for different values

he

im

1
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Continued From: [ Program Description [ User Instructions [ Stmt. of Example

Program Title: Rev.
OC for CSP-1 and CSP-2
Input and Main Computation of i Computation of AOQOQL
Register Computations(A) for f and LQL(B) and LQL (C and D)
00 = LQL(py) P
01 f £ k fL
02 i In(l-py) it
03 k 9+f Cl=£)liaf
04 P G i i+1
05 q. e=.00001
06 qt right side
07 (1-q1) and u
08 v
09 gk
10 (2-q%) / (1-qk) 5
i (u+fv)and AFI

12 (u+v)
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Continuation Sheet

Continued From: O Program Description X User Instructions O Stmt. of Example
Program Title: Rev.
OC for CSP-1 and CSP-2
Step Procedure Enter|Press Qutput /Mode
4 |Enter i (£ R/S
.1 CSP-1 chosen in step 1, con- i value prints with label,
tinue with step 6 space, 33 (P Code) displayed--
awaiting entry of p
.2 CSP-2 chosen in step 1, con- i value prints with label, 26
tinue with step 5 (K Code) displayed--awaiting
entry of k
5 |Enter k k R/S |k value prints with label,
space, 33 (P Code) displayed--
awaiting entry of p
6 |Enter p P R/S |p value prints with label, com-
putation of u,v,AFI,A0Q, and Pa,
each printed with labels and
displayed briefly, space, 33
(P Code) displayed--awaiting
entry of next p value
7 |At this point the user is offered the|optioh to repeat step 6 as many times
as desired for a series of p values E{_YEtUTH to step 1 to evaluate another
CSP-1 or CSP-2 plan, or branch fo B ($tep 8) to design a CSP-1 or CSP-2
plan for given f and LQL, or branch t¢ C (sfep 12) to input new parameters
for a CSP-1 plan with computati¢n of AOQL ahd LQL, or branch to D (step 16)
to compute AOQL and LQL for the|same (SP-1 entered in steps 3 and 4, i.e.,
with no further entries required
8 |Branch to design CSP-1 or CSP-2 - B |Space, Heading: CSP-1 or CSP-2
plan for given f and LQL. Step (as chosen in step 1) prints,
1 should be executed to choose space, 21 (F Code) displayed—-
CSP-1 or CSP-2 awaiting entry of f
9 |Enter f f R/S |f value prints with label, 2734
27 (LQL Code) displayed--await-
ing entry of LQL value desired
10 |Enter LQL LQL | R/S [LQL value prints with label,
space, computation of i, i valug
prints with label and is dis-
played
11 [Problem solved. Return to any of the yalid ¢ptions is possible, step 1, step
2 directly if Flag 1 is as desited, step 8 ¢r step 12
12 |Branch to compute AOQL and LQL - C Space, Heading: CSP-1 prints,
for desired CSP-1 plan space, 21 (F Code) displayed--
awaiting entry of f
13 |Repeat steps 3 and 4 to enter f| (f) |(R/S)|Upon entry of i, computation of
and i for the desired CSP-1 plam (i) |(R/S)|AOQL begins immediately (may
take several minutes), AOQL val-
ue prints and is displayed
14 |Compute LQL - R/S |Computation of LQL, LQL value
prints with label and is display
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Continued From: O Program Description @ User Instructions [ Stmt. of Example

Program Title: Rev.
OC for CSP-1 and CSP-2

Step Procedure Enter|Press Output/Mode

15 |Problem solved. Return to any of the yalid ¢ptions is possible, step 1, stef
2 directly (if CSP-1 evaluation|is degired)| step 8, or step 12

16 [Branch to compute AOQL and LQL - D |Computation of AOQL (may be long),
for CSP-1 plan previously entert AOQL prints with label and is
ed in steps 2 thru 4 displayed

17 | Compute LQL - R/S |Computation of LQL, LQL prints

with label and is displayed
18 |Problem solved. Return to any of the Ialid ¢ptions is possible, step 1, stef
2 directly (if CSP-1 evaluation|is degired)}| step & or step 12
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Sample Problem

values

p=.015

Statement of Example
s Performance measures for CSP-1 with f=.05, i=150 for several

of p, also with AOQL and LQL
2. Performance measures for CSP-2 with f=,10, i=50, k=25, and

3. Design (computation of i) for CSP-1
LQL=.05
4. AOQL and LQL computations for CSP-1 with f=.05,

computations.

and CSP-2 with £=.10,

i=20

[ See Continuation Sheet

ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
Sample Proplem 1 e
- A LaF-l 21 displayed
.05 R/S U. 03 F 24 displayed
150 R/S 1o i 33 displayed
.01 R/S F
L Briefly displaye
; Briefly displays
Briefly displays
Briefly displayeg
Briefly displays
33 displayed
{0 R/S E
AF I (ditto)
AOQ
.03 R/S P
ii
i.f
o (ditto)
AFI
AOG
FH

O Over

[aPRN =T & PRy s PN & TN
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Sample Problem (cont’'d)
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
= 135 AOGL Just unde; Zd?Sn;
= L Gl utes required,Eac
Sample Problem 2 dtapayes.
2nd St flg
1
- A 2t 2 21 displayed
a R/S E 24 displayed
50 R/S 1 26 displayed
25 R/S K 33 displayed
+@15 R/S P
i briefly displayed
i Briefly displayed
AF 1 Briefly displayed
RO0 Briefly displayed
P Briefly displayed
33 displayed
Sample Proplem 3
1 INV 2nd St |flg
- B CSPp-1 21 displayed
X R/S .1 E P73427 displayed
+ 05 R/S Ry LEL
ST. 94247952 I i displayed
2nd S€ Elg
i
= B CSP-2 21 displayed
Sl R/S B = 273427 displayed
=55 R/S B.BS b
101, 4071054 I i displayed
Sample Problem 4
INV 2nd St |flg
1
.05 R/S foAs F 24 displayed
20 R/S 3;2!: I
over 2 1/2 minu-
y R/S . H;@L. tes required. Each
Ll displaved.
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QA1 - SAMPLING PLAN

OPERATING CHARACTERISTICS FOR SINGLE SAMPLING PLANS
Provides comprehensive evaluation of single sampling plans via common
performance measure with choice of probability functions (hypergeo-
metric, binomial, and poisson). Inputs include the sample size, the ac-
ceptance number, and optionally, the lot size.

SINGLE SAMPLING PLAN DESIGN
Provide for the design of single sampling plans to meet user specified
criteria on the operating characteristic curve.

AOQL SINGLE SAMPLING PLANS
Designs single sampling plans of the Average Outgoing Quality Limit
(AOQL) type.

UNIT SEQUENTIAL SAMPLING PLANS

Provides comprehensive analysis via the criteria and performance char-
acteristics for attribute unit sequential sampling plans with user defined
design parameters.

VARIABLE SAMPLING PLAN DESIGN
Provides for the design of variable sampling plans to meet user specified
criteria on the operating characteristic curve.

OPERATING CHARACTERISTICS FOR CONTINUOUS SAMPLING PLANS
Provides comprehensive evaluation of Continuous Sampling Plan - 1
(CSP-1) and CSP-2 sampling plans via common performance measures
and design of certain CSP-1 and CSP-2 plans. Inputs are: fraction of
units to be inspected, clearing interval, and any number of fraction defec-
tive values. For CSP-2, further clearing interval is also input.

PREPROGRAMMED MAGNETIC CARDS ARE NOT INCLUDED.
(The program Code Lists must be keyed into blank magnetic cards.)

TEXAS INSTRUMENTS

INCORPORATED
DALLAS. TEXAS

1033665-17
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