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INTRODUCTION

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for
the HP fully programmable calculator user. This service is designed to save you time and programming effort.
As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in
terms of power and flexibility, but the real genie in the bottle is program solutions. HP’s introduction of the first
handheld programmable calculator in 1974 immediately led to a request for program solutions — hence the begin-
ning of the HP-65 Users’ Library. In order to save HP calculator customers time, users wrote their own programs
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs
were accepted and made available. This overwhelming response indicated the value of the program library and a
Users’ Library was then established for the HP-67/97 users.

To extend the value of the Users’ Library, Hewlett-Packard is introducing a unique service—a service designed
to save you time and money. The Users’ Library has collected the best programs in the most popular categories from
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting
in substantial savings for our valued HP-67/97 users.

We feel this new software service will extend the capabilities of our programmable calculators and provide a
great benefit to our HP-67/97 users.

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic
cards are not included. The Program Description | page gives a basic description of the program. The Program
Description Il page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to
the user. The Program Listing | and Program Listing Il pages list the program steps necessary to operate the calcu-
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent
information about data register contents, uses of labels and flags and the initial calculator status mode is also found
on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,
“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and
Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult
Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but
some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner’s
Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your
program, review the status section and set the conditions as indicated before using or permanently re-
cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have
recorded the program. This simple step will protect the magnetic card and keep the program from being
inadvertently erased.

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.
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DISCOUNTED CASH FLOW/PRESENT VALUE ANALYSIS. . |
Program finds the net present value or internal rate 'of return for

up to 22 cash flows.

DEPRECIATION SCHEDULES . . c e . 8
Program eva]uates the deprec1at1on schedu1es for stra1ght 11ne,
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PRODUCTION MONITOR AND RECORD, . .« 25
Computes a production efficiency factor n for each pa1r of entries
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MODEL + + + Y |
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MULTIPLE LINEAR REGRESSION FOR 3 INDEPENDENT VAR;ABLES -
For a set of N data points (3 independent variables), this program

fits a linear equation of the form T=A+BX+CY+DZ by the least squares
method. Gauss elimination method is applied to solve the system of
linear equations.

SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS . . . . 67
Finds the solution for six simultaneous equat1ons in'six unknowns,

using Crout's method. This two-card program will also compute the
inverse and determinant of the coefficient matrix.



Program Desecription |

(" )
Program Title Discounted Cash-Flow / Present-Value Analysis

Contributor’s Name Hernan C. Anzola

Address Stanford University/Escondido Village Apt. 96-H

City Stanford State California Zip Code 94305
S b,
é )

Program Description, Equations, Variables 1) given a series of up to 22 cash flows (F_])
j=0 to n, the program calculates the value of "i" (internal rate of
return) that equals to 0 the equation ZFj/(l+i)J. The program applies
the Newton Formula for sucessive aproximations: iK = ik—l - Sk_l/S'k_l
where: S = L Fj/(l+i)J j=0 to n .

S' = derivative of S respect to i = Z -j/(1+1i) x Fj/(l+i)J
After each iteration the program displays the value of ik given by the

Newton Formula.

2) Given FO’ i and n the program calculates the value of Fl=F2=...=Fn
that makes the expression for S (see above) equal to O.
3) Given Fqs i and Fi=F =00 0=F the program calculates the value of

n that makes S 0.
4) Given up to 22 cash flows (0,1,2,..,n) the program calculates the

present value (PV) of the series for any given discount rate (1i).
5) After the unknown in 1), 2), 3) or 4) has been calculated the pro-
gram can display the following values:
I Fj/(l+i)j and F.K/(l+i)K for j=1 to n.
6) n =-Ln (l—iFO/Fl)/Ln(l+i) F,=F,=..=F_ = iFO/[l—(1+i)—n]
1) no more than 22 cash flows (0,1, ...,21) should

Operating Limits and Warnings

be used. 2) when calculating '"n" the combination of the values for FO’
1 and F=Fy=....=F can make the program unfeasible, in that case ERROH
will be displayed. 3)After "n" has been calculated and you press E to
get the sequential display of the discounted series, the program will

m periods where m is equal to the integer part of the n found.

\. y,

s

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material

|| NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\_ i . - — J




Program Deseription 11

Sketch(es)

L J

( )
Sample Problem(s) Listed are the cash flow associated with a prosed invest-

ment:
End of year Cash flow ($)

-55,280
12,000
12,000
12,000
12,000
42,280

g N W N H O

What is the internal rate of return of that investment?

REYSCYORES?
Solution(s) 5 [A] 0.00
55280 [CHS] [R/S] 1.00
4 [B] 1.00
12000 [R/S]] 5.00
42280 [ R/S]] 0.00
L£] [a] 10.56 (on PAUSH
14.58 "
15.00 "
. . o 15.00 "
internal rate of return with a precision of 0.001 % 15.00

LPress [E] and the program will display seq. j, F]./(l+i)J andE:Fj/(l+i)JJ

( . , .. )
Reference(s) Mao, James. T.; "Corporate Financial Decisions";

Pavan Publishers, Palo Alto, California, 1976
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Program Deseription 11

Sketch(es)

. )

~
Sample Problem(s) Listed are the cash flows associated with a proposed in-

vestment:
End of year cash flow ($)
0 -1,000
1 500
2 400
3 300
4 100
What is the Present Value when the discount rate is 10% ?
" "on " "o " " " " " 20%7

" " " internal rate of return ?

Solution(s) Keystrokes:

4 [(a] 0.00
1000 [cHS] [R/S] 1.00
500 [R/S ] 2.00
400 [R/S]] 3.00
300 [R/S] 4.00
100 [R/S]] 0.00
10 [£] [B] 78.82 PV @ 10 %
20 [£] [B] -83.72 PV @ 20 %
T 1A {after 3 iterations) —  14.49 int. rate of ret.
4 N\

Reference(s) Weston & Brigham, '"Managerial Finance",Fifth Edition;

The Dryden Press, Hinsdale, Illinois, 1975




Program Deseription 11

N
Sketch(es)

\_ v,
- )
Sample Problem(s) A company plans an expansion involving $300,000 to be rai-
sed by selling stock. The equipment will be depreciated in 10 years by

the straight line method. The expected net profit per year will be
$45,000. What is the economic payout time when i = 8%?
The cash flow per year is equal to the net profit plus depreciation
charges ($300,000/10 = 30,000); this is $45,000 + $30,000 = $75,000.
Solution(s) Keystrokes:

300000 [CHS | | ENTER | -300000.00

8 [ ENTER ] 8.00

75000 [ D | 5.01 years
* If you want to obtaing for each year the value of Fj/(l+i)J and its

accumulated value, press LE].
y,

-
Reference(s) SChweyer Herbert, "Process Engimeering Economics",McGraw—Hill]
New York, 1955
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User Instructions
Discounted Cash Flow/Present Value Analysis
1 i? PV? Flash 3}
K Fotitn FotitpMT Discounted
STEP INSTRUCTIONS DATAONITS KEYS DATAUNITS
1 Load side 1 and side 2 ]
If the unknown is the internal rate of ] |
return (i) or the present value (PV) iij:Jl |
do steps 2 and 3: L] |
2 Input n (number of periods after 0) n - | 0.00
3 Input the cash flow series Fn,..,F_ F. IR/S| | | j+l
*Repeat step 3 "n+l1" times. Each time ’ I | | |
the calculator will display the seq. ‘ | |
number of the cash flow you should | | |
enter: 0,1,2,...,n. After the n-th I | |
cash flow has been entered the cal- I ‘l |
culator will display zero | | | 0.00
4 Optional: if at any period (j) you [ ] |
want to enter "K'" equal cash flows l | |
F.=F, , = .... = F. _; input "k" Kk | B || | j
and continue with step 3. | | | |
5 | If the unknown is "i" £ || | i (%)
After each iteration the value of 1 | || |
obtained at that point from the New- | || |
ton formula will be displayed for 1 seq¢. 1 || | 1 (%)
* For a new case go to step 2 | N |
5 If the unknown is Present Value (PV): 1 (%) R | PV
* For a new case using a diferent "i" \ || |
repeat the step again. ‘ I |
2 If the unknown 1s F1=F2=..=Fn = PMT | ][ |
Input F, value Fp | ENT] | | Fp
Input i value i (%) lentll I i (%)
Input n value n | ¢ || | PMT
* For a new case repeat the step again. [ I
2 If the unknown is n: | || |
Input F, value Fp | ENT] | | Fn
Input i value i (%) [ENT|] | i (%)
Input PMT value (PMI'=F. =F.=....=F_) PMT | o I] | n
* For a new case repeat the step again. | | |
** | OPTIONAL: If after the calculator has | E || | j
displayed the unknown value (1, PV, n ‘ I | |F./(1+1)
1 .
or PMT) you want to see the discounted | I | SiF./(l+L)J
and accumulated value for each year of | ][ ] =
the series (im flash mode) s beginming | H I
with year 1,efRess [e]
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67 Program Listing 1

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 LBL A 31 25 11] To enter n and [ 057 | INT 31 83
002 |cF 1 35 61 01] the series of 058 | CHS 42
003 |cF 2 35 61 02 cash flows. 059 [vy* 35 63
004 |CF O 35 61 00 060 CHS 42
005 |cL REG |31 43 061 |1 01
006 |STO C 33 13 062 | + 61
007 |1 01 063 | = 81
008 |CHS 42 064 | STO D 33 14
009 |X=T 35 24 065 | SF 3 35 51 03
010 LBL O 31 25 00l Load the cash 066 | RTN 35 22
011 |ISZ 31 34 flows 1in RO to 067 | LBL 5 31 25 05
012 [1LBL 2 31 25 02 068 | 0 00
013 _|RC I 35 34 | Fn (O <n=21) IGgg [x=T |35 24
014 [R/S 84 22 cash flows in]o7 SF 1 35 51 01
015 [sToO (i) |33 24 total. 071 | RCL C 34 13
016 |LBL 8 31 25 0 072 | INT 31 83
017 [rRc 1 35 34 073 |sTo E |33 15
018 |RCL C 34 13 074 | GSB 4 31 22 04
019 X # g %% 85 075 | RTN 35 22 |\
020 GTO 076 | LBL, D 31 25 14
022 |RTN 322 Vo 078 | STO D 33 14 0’
8%2 ILBI, B 31 25 1 To load k equal 02)79 R 35 53 pMT=Fl=F2=,,=Fn
+ 61 and consecutive GSB ¢ 32 22 13 i
025 11 01 cash flows (F.= 081 | R4 35 53 are grven-
026 |- 51 g‘ 082 [ STO O [33 00
027 ISTO E 33 15 F. .=..= F.. . 083 | CHS 42
028 [RC T 35 34 I+l J*k’ 084 [rt 35 54
029 [R/S 84 085 | X 71
030 STO D 33 14 086 [RcL D [34 14
031 |STO (i) |33 24 087 [+ 81
032 [LBL 4 31 25 04 088 |1 01
033 CL D 34 14 089 |- 51
034 [IsZ 31 34 090 CHS a2
035 IsTo (i) [33 24 091 |IN 31 52
036 |RCL E 34 15 092 |CHS 42
D37 [INT 31 83 093 |GSB 6 31 22 06
038 |RC I 35 34 094 |IN 31 52
039 £ Y 32 61 095 [+ 81
040 GTO 4 22 04 096 |ST I 35 33
D41 [F? 1 35 71 01 097 | INT 31 83
D42 RTN 35 22 098 [RCL C 34 13
843 CTO 8 22 08 | o ___ 099 |+ g;
44 [LBL C 31 25 13 100 STO C 13
D45 [T REG |31 43 | eoua: to poop e |ZOL [RC I 35 34
D46 BSTO C 33 13 172" [102 [sF 3 35 51 03
47 4 35 83 ...=Fn, when FO’ 103 |RTN 3522
D48 [GSB c 32 22 13] . d . 104 |LBL d 32 25 14 |To calculate the
D49 | R 35 53 1 and n are gi- g5 [0 00 internal rate of
050 STO 0 |33 00 ven. 106 [X<"1 35 24 return (i) by
D51 | CHS 42 igg STO E  [33 15 using the Newton
D52 ) RCL O [34 00
h25 | SRAC 3335 109 [STo D |33 14 formula. -
D54 X 71 110 LBL e 32 25 15 |F =2:F./(l+i)J
D55 | GSB 6 |31 22 06 111 |1sz 31 34 J
D56 RCL C 34 13 112 |RCL (i) [34 24 is store in RD
REGISTERS
1 2 3 4 5 6 7 8 9
° Fy Fy Fy 3 Fa Fg Fo Fs Fg Fq
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
Fio F11 Fi12 13 F14 Fig Fi6 Fi7 Fig Fi9
A B C E I
FZO F21 n.l used used used




67 Program Listing 11

STEP KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
113 |GSB b 31 22 O nd .. ]169 R 35 53
114 |RC I 35 34 |and F'=)-3/(1+1i) 7 RA 35 53
5 |GSB 9 31 22 09 205 171 GSB 7 31 22 0
116 |yx 35 63 |X Fy/(1+1) 172 | sTo C_|33 13
117 |+ 81 173 GTO d 22 3 .4
18 |GSB 9 31 22 09 174 LBL 3 31 25 03 After the value
119 |RCL D 34 14 175 RV 35 53 of 1 has been
120 X=Y 35 52 176 | R 35 53 found, this roul
121 |+ 61 177 | GSB 7 |31 22 074 tine store it i
122 |STO D 33 14 178 STQ C 33 13 R. (fraction) a
123 |GSB 9 31 22 09 179 | FRAC 32 83 C _
124 |F? O 35 71 0¢g 180 EEX 43 displays 1t as
125 [GTO 1 22 01 181 2 02 a pertentage.
126 |LST X 35 82 182 X 71
127 |GSB 6 31 22 06 183 | RTN 35 22 | __ . _ o o __]
128 |+ 81 184 LBL c 32 25 13To transform a
129 [RC I 35 34 185 | EEX 43 given i from %
130 X 71 186 2 02 to fraction and
131 |CHS 42 187 - 81 store it in R
132 |RCL E 34 15 188 | GSB 7 | 31 22 0] ¢
33 |+ 61 189 STO C 33 13
134 [STO E 33 15 190 RTN 35 22 | __ o __
135 |IBL 1 31 25 0] 191 LBL E 31 25 13 To flash (after
136 |RC I 35 34 192 F? 3 35 71 03 the unknown has
137 |RCL C 34 13 193 GSB 5 |31 22 05| been calculated
138 [INT 31 83 194 SF O 35 51 00 . F./(1 .)j
139 [ X#Y 32 61 195 | GsB d_[32 22 14] J* Fy3/(+1)7,
140 GTO e 22 31 1% 196 | RCL D |34 14 .
141 |F? O 35 71 00] If flag O is ON [397 [ cr 0 I35 61 00 E‘/(“i)J
142 |RTN 35 22 Returns to SubE[ 198 | RIN 35 22 &) for j=1,nm
143 |F? 2 35 71 02]If flag 2 is ON [ 199 IBL b [32 25 12] To calculate
144 | RTN 35 22 Returns to Sub. |20 CF 3 35 61 03] the present
145 |RCI, C 34 13 b. 201 GSB c |32 22 13| wvalue (PV) of
146 | FRAC 32 83 202 SF 2 35 51 02] n given cash
147 |RCL D__[34 14 203 | GSB d |32 22 14| Fiows (F.)
148 |RCL E 34 15 204 RCL D |34 14 J
149 |+ 81 205 RTN 3522 |\ _____
150 - 51 206 ILLBL a 32 25 11] ToO calculate
151 | EEX 43 To flash the newW 207 CF 3 35 61 03| the internal
152 |2 02 value of i given 208 | GTO d [22 31 14| rate of return
153 | X 71 s by the Newton 209 | RTN - 35 %g 5 (i)
154 | PAUSE 35 formula (1i.) 210 LBL 1
155 | EEX 43 J 211 | RCL C |34 13 |CGroup of gtate'
156 12 02 212 | FRAaC [32 83 | Ments used se-
157 | - 81 _ 213 1 01 veral times
158 | ENTER a1 To compare lj tag 214 + 61
159 | ENTER 41 i. .3 if the 215 RTN 35 22 |
160 RCL C 34 13 J-1 216 | IBL 7 |31 25 O7|Group of state
161 | FRAC 32 83 absolute value 5171 RcL ¢ |34 13 ments used se-
162 | - 51 of Fhe dlfferen—4218 INT 31 83 veral times
163 | ABS 35 64 ce 1is <= than 19 + 61
164 | EEX 43 .001 then ij is [220 RTN 35 27
165 | CHS 42 . 21| 1IBL 9 |31 25 09]To flash X if |
166 13 03 the 1nternal ra- %22 F? 0 35 71 00 Eiaélgszsxoéf
167 | X > Y 32 81 te of return. 223 X - |31 84
168 | GTO 3 22 03 224 RTN 35 22
LABELS FLAGS SET STATUS
grllga%in Zéggg L{E LChprcatc Pfo calc{fElash, 0Oflash. | rLaGs TRIG DISP
calc. i |calc. PV |‘used ‘used used used O?SCE{ DEG FIX &
0 1 2 3 4 2 1T 0 R GRAD O scl O
used 6used used used used i used e BN ENGZD
used used used used used used 30 R n

e

)




Program Desecription 1

\.

< )
Program Titte DEPRECIATION SCHEDULES -
Contributor's Name . HEWLETT-PACKARD COMPANY T
Corvallis Division

Address 1000 N.E. Circle Boulevard o )
City Corvallis, OR 97330 tate Zip Code
\_ Y,
- )

Program Description, Equations, Variables [

Three methods of depreciation are commonly used: straight-line, sum-of-the-
years’-digits, and declining balance. This program evaluates the depreciation
schedules for these three methods, and calculates the crossover point between
straight line and declining balance depreciation. For the schedules, the output is
the annual depreciation amount (DEP), remaining depreciable amount (RDV),
remaining book value (RB V), and the total depreciation to date (TOT DEP), as
well as an increment for the next year’s schedule.

An option is available to output the depreciation schedule beginning at a
specified year. Pressing @@ sets and clears the print flag. Successive use of
@ will alternately display 1.00 and 0.00, indicating that the print mode is on or
off respectively.

Values for the last year of an asset with fractional years life (i.e., the 215 year’s
values for an asset with 20.5 years life) are calculated correctly. However, all
other values represent a full year’s depreciation. For this reason only integer
values (whole number, 1.0, 2.0, 17.0 etc.) may be entered for YR (the @ key).
The program makes no checks on this value and generates invalid results if
other than whole numbers are entered.

Straight Line Depreciation

The annual depreciation allowance using this method is determined by dividing
the cost or other basis of valuation (starting book value) less its estimated
salvage value by its useful life expectancy. This program develops the starting
book value (SBV), salvage value (SAL), life expectancy (LIFE), and first year
of the schedule (YR). (The schedule may be started at any point in the useful
life.)

Fractional years life must be entered as an integer plus a fraction. Thus a life of
12 years 3 months would be keyed in as 12.25 for LIFE.

Sum of the Years’ Digits Depreciation

The sum-of-the-years’ digits method is an accelerated form of depreciation,
allowing more depreciation in the early years of an asset’s life than allowed
under the straight line method. This program generates the schedule output,
given the starting book value (SBV), the salvage value (SAL), expected useful
life in years (LIFE), and beginning year (YR) for the schedule. (The schedule
may be started at any point in the useful life.)

Fractional years asset life must be entered as an integer plus a fraction. Thus a
life of 12 years 3 months would be keyed in as 12.25 for LIFE.

.

MATERIAL.

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM




Program Deseription |

-
Program Title

Contributor’'s Name
Address

City State Zip Code
\_

( )
Program Description, Equations, Variables

Variable Rate Declining Balance Depreciation

The variable rate declining balance method is another form of accelerated

depreciation; as such it provides for more depreciation in earlier years and

decreasing depreciation in later years. The program generates the depreciation

schedule given the starting book value (SBV), salvage value (SAL), useful life

expectancy (LIFE), the declining rate factor (FACT), and the first year of the

desired schedule (YR). The schedule may be started at any point in the useful e
life.

The ‘‘variable rate’’ is indicated as either a factor or percent with equal
frequency in the business community. Thus, ‘‘1.5 declining balance factor’’
and ‘‘150% declining balance’’ have the same meaning. The number to be
keyed in for FACT (@) in this program, should be in factor form, that is 1.25,
1.5, 2, and not 125, 150 or 200.

This method of depreciation is unique in that it may generate depreciation
greater than the depreciable value for some assets, while it may not generate - —
sufficient depreciation for others. The crossover calculation (B ) is provided
to assist in determining the best time to switch to straight line depreciation (tax
laws permitting) so that an asset may be fully depreciated. i

Fractional years life must be entered as an integer and a decimal. Thus, a life of
12 years 3 months would be keyed in as 12.25.

Crossover Point

As indicated in the description above, the declining balance method of depre-
ciation may not fully depreciate an asset in the asset’s lifetime. In these
circumstances there is an optimum point in the useful life where a switch from
the declining balance method to the straight line method should be made. Thisis
the “‘crossover point’’, the first year in which the depreciation by the straight
line method is greater than if depreciation were continued using declining
balance method. (In accordance with Internal Revenue Service Publication
534, the straight line depreciation is determined by dividing the remaining
depreciable value by the remaining useful life.)

Operating Limits :

\_ J

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\ /|
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Program Deseription |

-
Program Title

Contributor’'s Name

Address

_____State

Program Description, Equations, Variables R

Given the starting book value (SBV), salvage value (SAL), useful life expec-
tancy (LIFE), and declining balance factor (FACT), this routine calculates the
last year that the declining balance method should be used, and the remaining
life and remaining book value after this ‘‘last year’’ so that a switch to straight
line depreciation can be made. As in the previous routine, the factor (FACT)
should be entered in factor form (1.25, 1.5, 2.0), not as a percent (125, 150,
200).

The crossover routine ({§ B ) may be used with the declining balance (g3 @)
and straight line ({8 @) depreciation routines as follows:

1. Use @ B to determine the ‘‘crossover point’’ and associated values.

2. Use 3 @ to generate a declining balance depreciation schedule for the early
years up to and including the year indicated as being the *‘last year’’. Since
the same input values are used, only a value for YR ([B)) need be keyed in
before pressing € @&.

3. Now use ) 3 to generate a straight line depreciation schedule for the
remaining years. The remaining book value at the end of the last ‘‘declining
balance year’’ is keyed in for starting book value (Y ), and the remaining
life is keyed in for the asset’s life (@ ). There is no need to enter the salvage
value as it has been retained throughout this process.

For this portion of the depreciation schedule, the value for ‘‘total deprecia-
tion to date’’ will be in error by an amount equal to the amount depreciated
during the declining balance calculations.

Operating Limits and Warnings — :

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\_ _/
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Program Deseription 11

Sample Problem(s)

Depreciation Schedules

where:

K = value for YR

TOTDEPg = total depreciation for years 1 through K.
W = integer portion of LIFE
F = decimal portion of LIFE

(i.e., for a LIFE of 12.25 years W = 12 and F = .25)

Straight Line Schedule

(U — e - S —— N _— [ 1

Sketch(es)

IV—- e - S S SR |
L )
3 )

[ DEP, = SBV — SAL
LIFE
N I SBV — SAL
S _ .F
DEPg (last year) (——LIFE )
- SBV — SAL -
TOTDEPg = (K) « | ————
R k = (K) ( LIFE )
—_—
Solution(s) RDVy = (LIFE — K) - SBV — SAL
I LIFE -
RBVi = RDV + SAL
\__ - /
7
Reference(s)
\ _
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Program Deseription 11

r Skétchtes) |

u

-
Sample Problem(s)

Solution(s)

Reference(s)

Sum-of-the-Years’-Digits Schedule

W+ 1) (W +2F)
2

SOYD =

DEPy = (EFESSY#) - (SBV — SAL)

[ (W—K+1)x(W-K +2F

TOTDEP, =
: 2 X (SOYD)

|

] - (SBV —SAL)

(W =K + 1) x (W - K + 2F)
2 ~ (SOYD)

RD Vg

] - (SBV —SAL)

RBV, = RDVg + SAL

Variable Rate Declining Balance Schedule

DEP, =sBv - (1 - FACT FACT
LIFE LIFE
TOTDEP, =sBV - |1 — (1 — FACT
LIFE

REO Vg = (SBV — SAL) — TOTDEPg

RBVg = RDVg + SAL

Crossover Point—Declining Balance to Straight Line

BV (1 _ FACT ) (PACT ) (SBV — SAL) — TOT DEPy_,

LIFE LIFE L+1—-K

where TOTDEPy_, is determined as shown above.

The largest integer value for K which maintains the above relationship is
the “‘last year™ to use the Declining Balance depreciation method.

ﬁ_
:—ﬁ—




Program Desecription 11

Sketch(es)

s
Sample Problem(s) Example 1:
For a starting book value of $375,000, a salvage value of $30,000 and an
expected life of 40 years, generate the 1% year’s depreciation schedule using
each of the common methods. Assume a declining balance factor of 1.5. Then
jump ahead to the 15" year and generate the data for that year.
Keystrokes: Outputs:
— 375000 @ 30000 (5]
- 40 ¥solo)
Straight Line
80 > 1.00 (1% year)
R/S > 8625.00 (1* year’s
S depreciation)
R/S » 336375.00 (remaining depre-
ciable value)
- - R/S » 366375.00 (remaining book
value)
R/S > 8625.00 (total depreciation
to date)
Solution(s) Now jump ahead to the 15" year.
e Keystrokes: Outputs:
SE0e0 > 15.00 (15" year)
) R/S > 8625.00 (15" year's
depreciation)
R/S » 215625.00 (remaining depre-
ciable value)
R/S » 245625.00 (remaining book
""" value)
R/S » 129375.00 (total depreciation
after 15 years)
\ —
SOYD —_—
( Wsolo N Ks| > 1.00 (1** year) W
Reference () R/S > 16829.27 (1% year's
depreciation)
R/S » 328170.73 (remaining depre-
ciable value)
R/S —» 358170.73 (remaining book

value)
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( . . .
Sketch(es)

i

Program Desecription 11

Sample Problem(s)

Solution(s)

7
Reference(s)

4

R/S >

Jump ahead to the 15" year.

L sofo}l Ns

R/S

v

v

v

v

Declining Balance

600 SENEEE —
>

v

R/S

v

R/S

v

R/S

Keystrokes:

Now jump to the 15" year.

(R soJ ol JCj

R/S

v

v

v

v

v

16829.27

15.00
10939.02

136737.80
166737.80

208262.20

1.00
14062.50

330937.50
360937.50

14062.50

Outputs:

15.00
8235.18

181369.51

211369.51

163630.49

(total depreciation
to date)

(15" year)

(15" year’s
depreciation)
(remaining depre-
ciable value)
(remaining book
value)

(total depreciation
15t through 15
year)

(1% year)

(1% year’s
depreciation)
(remaining depre-
ciable value)
(remaining book
value)

(total, depreciation
to date)

(15" year)

(15" year’s
depreciation)
(remaining depre-
ciable value)
(remaining book
value)

(total depreciation
1%t through 15%
year)
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Sample Problem(s)

(Skt.etchtes) o v-j
\___ )
S

Example 2:

Having just performed the previous calculation, determine the crossover point
and the associated remaining life and remaining book value. Generate the
depreciation data for the declining balance ‘‘last year,”’ and then switch to the
straight line method to generate the depreciation data for the year following the
declining balance *‘last year.”’

Keystrokes: Outputs:

80 > 18.00 (last year to use
declining balance)

R/S > 22.00 (asset’s remaining
life after 18
years)

R/S » 188471.01 (remaining book

value after 18"
year)

B sofoll Jc] 18.00 (18" year)

v v

- R/S 7343.03 (18" year's
depreciation)
R/S + 158471.01 (remaining depre-
Solution(s) ciable value)
— R/S » 188471.01 (remaining book
value)
) R/S » 186528.99 (total depreciation
1t through 18"
year)
- 1884710 GO O 22 B B
- W sTofo N Al > 1.00 (1% year)
S R/S > 7203.23 (19'™" year’s
depreciation)
Note:
\_ Although 1 was keyed in for YR—the first year of straight line depreciation—
~ this is the 19" year of the asset’s life.
Reference(s) R/S » 151267.78 (remaining depre-
ciable value)
R/S » 181267.78 (remaining book
_ value)
etc.
L
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User Instruetions
DEPRECIATION SCHEDULES
-~S0YD -D.B, -~CROSS P?
L¥FE | [YR] FACT
INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1]
INPUT OUTPUT L,: [:]
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS ] l [ ]
1 | Load side 1 and side 2 1 - 7]
2 Optional: Select print mode [+ ] 1.00 or 0.00 I’ —I [ ’7 B ]
3 | Key in all of the following: fﬁ o } [ o ]
o Starting book value SBV 0 SBV [ - ] [ J
e Salvage value SAL (5] SAL I I [ T ]
o Life of the asset LIFE LIFE [7 ] f T ]
4 | For depreciation schedules, [ 7 ] r 77‘
key in: r"l [ 7]
e Year for which depreciation " '''' ] " 71
is to be calculated. YR 0] YR [ j :] ["W’" ]
5 | To calculate straight line l a j r - , ]
depreciation schedule o0 YR [”"*l E ] ‘7J
ocP I
Fov -
Rev ——
TOT DEP [ T ] E’**j
RS YR + 1 l“*"**’} [;]
I
For new case go to steps 3 and I;, [*" i J
4 and change appropriate [ o ‘ [ 7]

inputs. [ —
e
(.

M
|
i

il

L

o o W e

|
I il

BiRER
|
N )

|
L

LI
BB
UL

[l
\

1 1 1
| |
! |

|
SN N
o
nin
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STEP

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

OUTPUT
DATA/UNITS

1 B 1 [R/s]
[R/s]
- — e ——
_ | § - -
R/S
r,,,, - —— — —
etc.
ey |
For new case go to steps 3 and
4 and change appropriate

inputs.

Calculate the SOYD schedule

Calculate the declining balance

schedule (the appropriate

factor must be entered)

§ S - _
For new case go to steps 3 and
4 and change appropriate
inputs.
Y S — - 4

10

11

S

be stored.

Calculate last year to use de-

clining balance method.
Calculate remaining life.

Calculate remaining book

value.

To find crossover point the |
e}

declining balance factor must

TOT DEP |

YR

-

LAST YEAR
REM LIFE

TOT DEP
YR +1

——

RBV

L
1l

| | I
| | | (
| | | | |

|
‘Lq_;_;i

|

i ! | | o | [ i | | !
| i 1l i i | { | i i ]

—,—r——

_—

/e r—r—r—
| i | |
| i : !
|
|

|
| i | i

| | i
| | | | |

|
|
|

I

|

' | ) i ) I ] I | — O T T
| | i | | i ! |
| ! | | | | 1 |

—_—— e — — —_— —_— —_——_—

| I i | 1
| | ! | | i
)
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STEP i KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
881 xLBLa &1 ic 11 . . 857 - -4%
ggz  Fo? 16 23 85  Svraight Line 856  x<87  16-45
883  cFC 16-11 K 85 6703 2 83
884 RCLD 36 14 868  GSBZ 23 8z
885 G5B 23 &5 @61  RCLT 36 87
886 RCLA 36 1i SBV-SAL 662 % -24
887  RCLE 36 12 LTFE NI 862 5704 35 84
888 - -45 R64 RCLS 36 88
889  RCLC 36 i3 865 X -35
816 - -2 866 *LBL3 Zi 83
811 STOI 35 46 DEP @67  ST06 35 86 ROV
812  SBS 23 85 868  ESBS 23 @5 k
813 RCLC 36 13 B69  RCLE 36 12
814 RCLD 36 14 gre + -535
815 - 45 (LIFE-YR)DEP=RDV, 71 G5B9 i3 @5 | RBV, =RDV +SAL
816 RCLI 36 46 av2 i 81
817 X -35 @73 RCL4 36 84
818 G5B 23 a5 874 - -45
818  RCLE 36 1z 7S RCLB 6 88
826 + -55 are X -35
@21 cses 23 és  RBV e77 eses 2z es 101 DEP
822 RCLI 36 46 678 1 81
6237 RCLD 35 14 SBV-SAL YR=TOT 879  ESBD 23 14
824 X -35 LIFE DEP 888  RCLC 36 13 <
825 GSBI 23 @ 881  RCLD 36 14 k-LIFE?
826 1 8i 882 X<Y© 16-35
827  GSBI 23 14 883 6TCk 22 16 1Z
828  RCLC 36 13 884 RN 24 " - - ------
829  RCLD 36 14 < 885 ¥LBLZ 21 6
838 X<Y? 16-35 k=LIFE? 686  ENT? -Z1
831  GT0a 22 16 il 887  FRC i6 44 +
032 RT 4 T T TTTTC 088  ENT? Gy (R
833 xlBLb 21 16 iZ S0YD ag9 + -55
834  FB? 16 23 @6 a9p X2y -41 - SOYD
835  SFC 16-11 891 INT 16 34
836 RCLD 36 14 a9z + -55
837 GSBS 23 85 k 8927  LSTX 16-63
838  RCLA 76 11 a94 i 1
839  RCLB 36 12 8as + -55
g4 - -45 a9 ; -35
841 STCE 35 85 asr z @z
842 RCLC 36 13 @98 z P4 = - - - === = =
843 GSBZ 23 @5 LIEE+1-k 33 RTH 24 Declining Balance
844 ST07 35 &r - _ 188 *LBLc 21 16 i3
@45 RCLC 36 13 ( SOYD )(SBV SAL) 181 F@? 16 Z3 @é
846 1 a1 182 SPC 16-11
847 + -5z 183 RCLD 36 14
848  RCLD 7€ 14 184  GSBY 23 &5 k
849 - -45 185 G584 27 84
858 RCLT 36 67 186  RCLD 36 14
#51 = -24 187 1 ai
852 RCLE 36 88 188 - -45
853 % -35 DEP 189 Y 31
854  GSE9 23 @s k 116 RCLA 36 11
855 RCLC 36 13 i 111 X -35
0 1 2 3 4 5 6 7 8 9
Used Used RDV Used Used TOT DEP
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A SBY B SAL C  LIFE o YR € FACTOR 'SBV-SAL/LIFE
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
112 B -35 ‘{ €9 RS 51
114 S701 33 46 DEP 176 RTH 24
115 GSBS 23 85 | k 171 xLBLI 21 a1
116 1 1 72 PRTA -14
117 RCLT 3o &r 173 RTN 24 = = - e e === -
118  RCLD 36 14 174 %iBLd 16 14 .
119 e 3i 175 P 66 Crossover point
fze - ] 176 STOD 35 14
121 RCLA e il (SBV-SAL)-TOT DEP, 177 GSB4 23 84
122 X =33 178 xLBLS 21 a8
123 §T0% 33 @5 179 RCLT 36 &7
124 RCLA 36 11 188 1 al
125 RCLE 36 iz 181  GSBO 23 14
126 - -45 182 i é1
127 RCLS 36 4= 183 - -45
128 - -45 184 1 31
129 eses s es ROV 185 RCLA 36 11
138 RCLE 36 12 186 x -35
igi b;q -gg 187  RCLE 36 @85
J2  BSES 23 @s 188 A -35
133 RCLS s s ROk 189 RCLT 36 &7
134 GSB&:" £3 85 TOT DEP 196  RCLD 36 14
135 1 @i k 191 1 6!
136  GSEL Z3 14 192 - -45
137 RCLC 36 132 192 ¥ 31
138 RCLOD 36 14 194 LA 36 11
139 x&vye 16-35  K<LIFE? 195 s -35
148 ET0c 22 16 13 196  RCLE 36 12
141 RTN - S 197 - -45
1472 xlBLD 2l 14 . 198 STO09 35 85
143 RCL 36 14 To add [t;.o register 199 RCLC 3% 13
144 + -55 208 i h
145 STOC 35 14 281 + -55
146 RTW 2% 282 RCLD 36 14
147 ¥LBL4 Z1 89 = e e e e m = - - 283 - -45
148 i éi 4 z -24
145 RoLE e 15 FACT/LIFESRg 525 oy -4
158 RCLC 36 13 266 X0y (6-34
151 z -24 7 GTOS 22 8§
sz stos 35 es  V-FACT/LIFESR; e RD e s
1532 - -43 289 1 @l
154 8TOF 35 67 218 _ 45
155 RT S 211 gsps 23 gs |Last year
156 ¥LBle Z1 16 IS ) 212 RCLC 36 13
157 Fe7 i6 23 e  Print/pause 217 g2y -41
156 EGTO0E Z2 BE 214 - -45
158  SF@ 1€ Z1 oé 215  ggpo z3 g |Remaining life
168 : a1 216  RCLS 36 85
161 RTN 24 217 RCLE 3 12
162 xLBLE Z1 @6 218 + -55
163 e i@ 219 gTOS 22 85 RBV
164  (F@ 16 iz &6 22 RS 51
165  RTN 24 |
166 xLBLS 21 8%
167 FB87 16 23 @é ' ;
168  ET01 ez el TABELS FLAGS SET STATUS
A B C D E 0 PN
Used Print FLAGS TRIG DISP
®st.Line |° SOYD  |°DEC BAL |° CROSS |°SCHED? [’ s DY e & | mx o
0 1 2 3 4 2 1 RAD O cl O
Used Used SOYD Used Used = GO D | BNe O
5 6 7 8 Used 9 Used 3 3 0O n_2
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Program Deseription |

-
Program Title Invoicing and Inventory Control W

Contributor’'s Name T.,R. Cardoso

Address 258 Taylor Ave.,

city Glen Ellyn State I11linois Zip Code 60137
\_ y,
( )

Program Description, Equations, Variables This program permits automatic price
extenslion, sub and grand totalling of units and dollars, and auto-
matic removal of units from inventory. Additionally, inventory revis
and separate inventory addition and subtraction are available optioqn
Error routines are incorporated to recover from unit input error as
well as to prevent accidental tampering of permanent inventory and
price data. Unlimited number of line items and associated prices
are possible via separate data cards.

Inventory and price are stored together in a single register
as: UNITS.DOLLARS. Since only 10 digits are available, units.dollars
must be accomodated in this space. The program is set up for six
digits of units(up to 999,999) and four digits of dollars(up to $99.9
Registers used for permanent storage of units.dollars are: R4—R9 and
RSO - ng, a total of 16, Once unit.dollar information is stored
in the appropriate registers and notations made of the access code,
a data card 1s passed through the calculator to record this informa-
tion for later use. Unlimited amount of data can thus be recorded fox
use, requiring only that each card's code and associated product be

notated for reference,

Operating Limits and Warnings 1nventory units are stored without modification, 1i.d
any positive integer. Dollars(price/unit) must be input as a decimal
following associated units, i.e. xxxxxXennnn, where last two numbers
are cents. If larger dollar/unit are requlred, program must be

modified at steps 30 and 82(such change will result in change to possi
number of units stored in "inventory").

\_ J

D).

ble

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\_ : J
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<
Sketch(es)
L )
e )

What would customer X's
500 units of A, 1000 units of
would be remaining after this

enter 5000
What is inventory total after

After above,

Sample Problem(s) Store 10,000 units product A4 @ 2-31/Unit in reg. 4(code 4)
15,000 units product B & 12.15/unit in reg. 5(code 5) and 25000 units
product C 2 6.35/unit in Rgy (code 14).

invoice sub total be if he ordered
B and 2000 units of C?
transaction?

“What inventory
Review inventory.

units each of A, B and C into inventory.
this?

Solution(s) Data storage (would normally be available on data cards):

A: 10000.,0231 STO 4 (note manner of dollar entry)
B: 15000.,1215 §STO 5
C: 25000.0635 f P-S STO4 f P-S (stored in Rgy)
Keystrokes for problem:
reset (£) )  ----- 0.00
enter code 4 (4)  =—===- 4,
enter units 500 (B) ----- 1155.00 (dollars/500 units)
Code '"B" 5 () —=—=-- 5.
1000 (B) ==--- 12150.00 (dollars/1000 units)
\Code "C" 14 (B) -———-- 14, ] v,
2000 (B) —==cw 12700.00 (dollars/2000 unlitg)
(Sub Ttl. (c) ---- 3500%## (sub total units) h
Reference (s) 26005 (sub total dollars)
Rev. Inv. (4) (o) ====- 4, (code for "a")
(f) (D) -=--- 9500. (remaining inventory of "A")
(5) (4) =----- 5
(f) (D) ===-- 14000. (remaining inventory of "B")
(14) (A) -==-= 14,
L (P) (D) =-===- 23%000. (remaining inventory of "C") )
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To add inventory:

enter code 4 ()  —===-- 4

access code

enter units 5000 (E) =====- 5000. number of units entered into "A" invent.
code 5 (A)  —--=-- 5
5000 (E) =====- 5000. number of units entered into "B" invent.
code 14 (A) ——--e- 14,
5000 (E) -====- 5000. number of units entered into "C" invent.
rev. invent. 4 (A)  -=---- 4,
(£f) (D) =—===m- 14500, number of "A" units now in inventory
5 (A)  ==-=-- 5.
(£f) (D) =====- 19000. number of "B" units now in inventory
14 (A) ——eee- 14,
(f) (D) =—==em- 28000. number of "C" units now in inventory
NOTE:

If units input are in error and code has not been changed, re-input
units and press (f) (B) to remove from sub total and return units
back to inventory. If code has been changed, re-input code and units.

To readjust inventory for physicals taken, input or subtract via
(E) or (f) (E) as required.

Por new customer, clear sub total via (f) (C) and input appropriate
code. Sub total will start from zero, but Grand Total will continue
with running unit and dollar totals, recallable by (D).



User Instructions 2
{§1 ReseT -umits CIR.ST REv. nv.  —nv. Z}
5| g CODE umts aS7 U G.T- U +/nY
STEP INSTRUCTIONS DA'IT':\F/,S;ITS KEYS DAoTl:\T/lPJlr{ITTS
Prepare data cards per instructions on LI ]
page 1. ] :‘
[
1 |Load side 1 of program 'H——,H N
2 |Load side 1 and/or side 2 of data card |_ l,, - H ,,,,,}
3 |Clear non-permanent registers | £ 11 & ] 0.00
4 | Enter product code(corresponding to ]
register number on data card) | n |l &l Ne
5 | Enter units sold ponnnn | L BT 1 | pnnonn,
B -
Options: [ ] [ ]
Recall sub-total L Qf,] ] unitget
| _J L ] dollars
Recall grand total [ oIl ] uni tgikg
[ J[L ] | dollars
LI ]
Add to inventory : input code n |7k| LF:] units
Subtract from inventory: input code n [,,,,,I [fE1 units
Review inventory remaining: input codp n la Ilfp | units
Clear sub-total Lﬁ] [E] 0.00
Recover error: l:, | [;7;,]
input code (if changed) n [757 [ ﬁ”] Ne
input unit error nnnnn [f,,‘ L,,B,,J 0.00
L]
L]
Note: If non-available code is input [
"Error" will register. Use Clx and input LI
correct code, If "Error" shows after .
units are input, this indicates lack .
of inventory. Review inventory. No L] L: ]
operations occur if inventory is lackling, | I
S0 no recovery 1s necessary. [7 H ]
Prices can be updated by changing [ - I 7‘
appropriate registers and recording oh l : I [ﬂ]
data card. [ J ]
FLAGS SET STATUS
0 FLAGS TRIG DISP
1 ON OFF
o O X DEG ® FIX R
2 1 0O & | GRAD O sci O
3 2 O W RAD O ENG O
- - n
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5TEp* XEY ENTRY

67 Program Listing |1

KEY CODE

COMMENTS

STEP

KEY ENTRY KEY CODE

COMMENTS

SIS PLAT I code gecesses R T 195 35— lo‘:ﬁu;/’/;;:/?ﬁ: %9
X8y | 33 5| /wventony. parne 9 Thla_[32as g
ggxé% zg 7/ SToAEDd \w g;r—nq-t 060 74 0 3 00 ﬂon-/?;ﬂl"”&}?*
7 22 01 | - R ST © 3 oo
d ol Via S‘E,omm;e p;)‘m ST / | 33 ot ’(cj's.h'e ReseT]
0t | cued Sfo & 1 33 02
hxe/| 3ssa §% ’32 333 a3
> J2 2| S P 33 )1
£ 7 22 0l Shows mzoc ) 3
= b sr 7 | 35 33 Iwnccessable Ie;r:F %;% ‘z 32 :;
DsP o | 23 ea |5 Mpot. STo D | 3319
) | 35~ 2R [T 7T 7 - STz £ 33!25"
3] 25 O [
— 9 22 Earor Rovhne ST Z| 35 33
- J 0 60
hRWM (3522 | . . .. DsSP 2 | 23 ca
;517%1”3 3;_;25'/':- Extend Paee/on} h RTn iraal_ _ o o - - -
2[R 7 | 39 24 |to Appreptinte Rey. 0l A 30 J7 | ERROR Rovline
F 1o [ 31 23 o S+l ¢l 29 | Subtractls exteusnp
AClA | 3Y 1) |-~ - 372 -0 EAom 4//,9,//;”@/3
- S/ ) S72 "’.2 3235 02 IferS/'Cﬂs-
FX<0 |31 2 |Show erner” e no® rRel 3Y 29 7
/§Tl:°ﬂI 3’; "’I' STecle REmpiming ?—EL&C-—/ ——-?—8—3—30'
57“.0_, 335/ 99 '™ wveatory.(ne 4 5o
S78 +0 | opERAY1owS e 0 oo
S7n+ X 33 6l 62 Place). X 21
030 Rel / 3Y 2¢ X 2
g FRAC | 3 S =/ 33 57 of
g 7 Y sTa =3 [33 57 03
0 04 [s) 0o
0o 0o 0% DSP & [43 02
X 21 h AT |35 aa |___ = =
X AU 9 1bl ¢ 132 25 /3 ¢ Jewns Sob T
STa+/ 123 61 o/ (a) [ +Yo)
sra;.; k& WAN-%1 Ssp O .33 (Y.
040 a‘sﬂ | 3522 | - - - ns/"{L 23 o2
R R i e R
—Xx— [ 3 100 F inT [ 21 8- et
Rol 7 134 of thEn dollfes. DS O |23 oo | ,’: U7
DSP 2 |93 oa g | asoa |/"PY"
| Iyed | .- - .. - 9 |ble 32 as I15| /nventory Sobtenct
Fﬁé‘l‘lv‘? 3.;‘/ o2 | RECcall Cavud ai’fp"é 3.“7?3&1%2 lovtme Fo ”/ vt
% | psPa |23 eq | 7o+l (Sow o LoATH | 35 22 |Pec phyie”
—x—[ 31 81 | Sub Totuls) #ud R/ ry /wzw‘f'oﬂ)’ﬂs
h ATn_| 35 22 | dol/mes. 110
E/6) £ 13) 25 /S]
S™+/ 1334 3Y
REGISTERS
1 2 3 4 5 6 7 8 9
Os.t Unils| 5 .T. 4 T omit 6T. 8 [Iv.Aorca | nv. Anes |Imv. Boes | 1wy, Aicel mv.ﬁt/celvlnv.mwe
S7 S8 S9
,SSV. PricE S;lw.ﬂm; Stzuv.ﬁv.»csanv.PmtESﬁw.mnae S\S\AV.PL\tE S\Gw.m.ce \WV.PRICE] \V\V.P¢|c4 MV.PRICE]
vnds Stere © ° - ' codE
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Program Desecription |

rProgram Title FKODUCT) ON MONITOR ¢ KECORD [rROL #/

Contributor’'s Name K OBERT K. Mec DQ/VAZD
Address 2S €7 PivE KIDGE WA Y

city SAN JoSE R __state CAL ZipCode 95127
"

( — w .
Program Description, Equations, Variables /AKES 2 E~A/., N oF ,UAUIZSMB_(OM

LoT, +0R ETC) 4 HOURS TO ComPLETE Y Com PUTES AN EFFICIENCY N
(sucﬂwﬁ‘_s,,v, UnITS PER SECOND, MINUTE,0R HovR AS DESIRED) FoR EACH FAIR
OF DATA ENTKIES, THEN STOoR/nG THE KA DATA FoR FuTURE KECALL -
 THE RAW DATA PLuvs THE 'N'oF JoBs ¥ WKs /S SToRED
SIMULTAN EDUSLY tnv 3 SEPERATE SETS ©oF REGISTERS wHICH LEP-
RESENTS WK Tt , MTH-Zt,4 Y& I+ THAT MAY BE SEPERATELY Kol
AT Willeo THE PROGRAM AUTOMATICLY APDS | FoR _EFACH #AIR DATA
PoinTs To A covnTer LEG & [/ 0R Decimal To wkKly covnTER EACH
TIME THWE Wk £E6. |s CLEARED To PoVIDE (X WK CAL)OF THE
MTH. ¥ YR. RECALL (SEE fROG- DESCRIPTION PAGE#2) THE Wk Counlep

IS CALLED> vpP BY [BLB] AFTEL Wk AuTo DSP. TO RE MoDIFIED
LF wK (S sH0®T X Days , THE I o2 DECirdl 1S THEN ENT. BY [RE]
WHICH AlLSO CclEaRS wk KEG S DS/ LRD TO KXEMwD [ISEL

TO W/PATA (F DESIRED. MTH. FECISTERS ArAy ALSO CLEAPED FOR
SVBSEQUENT MTH - Z+ WHILE ConTinvins YR Z+ FoR yR To DATH
X S ToTALS. YK £+ LEG. MAY noT RE SEPELATELY CLEACED By P0G .
,,,,, SEE PACE # 2 Fork DISClIPTION OF AuTO-DSP MELV n6-,
NoTE: THECE ARE ERROR Blocks (n PROG-. To /REVENT STD. ELL
Operating Limits and Warningg WK 'S PEGISTEL musT LE <ClLEARED

BEFORE RESULTS ARE CORRECT Fromt p7H 9 )Yye's
rel . DELETE oal)y Good Foe (AS7T cExvrrey !/

—

(" )

This program has been verified only with respect to the numerical example given in Program Description /l. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\ _J/
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Program Deseription 1

Program Title ﬁKQD U CT[Q&-M ON [IO&, q' ££CQ&D B A
__PROG #E ) REVISION A

Contributor’'s Name K &bgﬂ, ( . MCD_QAZG , 0(

Address 3S®7  LPINE RIDGE WAy

cty SAn JoSE = = __state  CAL ZipCode @$/27

&

rProgram Description, Equations, Variables WM"TH /7S5 KLZ’ S / 04./ ﬂ_Q_ZLDE ;.S T

_FoR DIRECT cCcoa v:“/esumz OF MR X Mw: SEC
ENTRIES 7o #WRs 1£ DesneD (DELETE srep
00S (Fw;no7) /T ALSO SPEEDS vP DATA
INPVT™ TI1mE BY USivé ~F 20 AS A/ /v lrv&
OPELATION RATHER THAN ‘GSB" OLPERAT 704/ .
1T wWAS A(S0O AECESSAKY To LPELoss/77eA/
_ SUR LRLE" TO CA/n THE OnE STIEP For
HE : Miv : SEC Con/VERSI0a) F ST1LL /1A T AN/
ERRoR Alock PROTECTION THAT PRPEVENTS
AN VN wWANTED R/S Frlor DESTROY A/~
DATA ALREADY SrolED. THE GTo-yamuseDd LB
SERVES AS AN ARSOLUTE SToP of Block’, (67To 32).

W [cos | H+ ]| 3 79| R

DELETE 1~ HP:Minv:S6EC CoavERS/ION Aol
DESIRED.
THE REG. 'O" TEST STEPL'S PREvIovslY LocaTEr®@ 212
2)3 42/7 WERE AlSO  FounD NoT N&EcESSARY 4 DELETED .
Operating Limits and Warnings __BE _SURE TO CowVvERT HRS /v
THE TEST PROoRLEMS '0446 293 TO HRS Min: SEC
__[3) PAms) I F sTepewS 4s USED .

NOTE: STEPS 'obo ¥ 209" (6T03) MAY RBE OMITTED For
MoRE PRoG- STEPS |F SLB-RovTINES ARE _FURTHER LE-AranGER

. S© THAT PEcatl only suBs Follows THE Kua ,,Camewtzaasu
e

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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27

S i =)
Sketch(es)
-

| .

4. Key

—
Sample Problem(s) LLSTED 1S 4 PIQOBLFH /’V;VOL V/'VG" D4TA-F£0MANELEE&
MASK PATTERN GENVERATOR W/ THE EFFI/IEAMCY N BASED oa
FLASHES PER seEconD .

ke | 2. ey | 3 e

JoB# (key) | ,
FLASI{E.S_;- soo [A] looo [A] | asec [A] | 10000 [A] IST wk's
Hours: | .o0s [RE] 14 R | % ~ -S¢ [RA] Lmrurs B
=2 | (699 (/-9%) (2-50) (496 £F5. N

QsT wk musT BE CLEARED BEFoRE 18D WK s,w)

[F][C) = (56€ sotvmion Fok avio Dse)). JR7S] JRZ5) 1 (K coa.ume) JR/5] CLgec )

- KREQ. cep CELZ’ MAy AlSo BE USED |F PATA IS 4oT To &F KEFT)

F14S//ES 7567 [A] \ 10260 [A] 675 [A) 1Soo1[f)] 2~D wk's

Hoors: | .yy @K | 9% [RA| ox JRA)| 1-32[RB)| mweeTs

FR &-sH (2.91) (2 29 (z16) EFF N
[FE] [C] > Avro »sb. . [#7<) /T/w: covaTER)JRIE] CL REEL ¥ CRD KEQ

Solution(s) | £FL | 14 000.00 |35 50300 FL: 49 50%.00

KEY |HR:| ©:90 2- %6 KEY | xwkfL: |24 75150 KEY

N Xres| 432 3. 45 i~ | Hoves: 3.96 )

[FlC] | Xt 023 o-7z _ || [AD]| % wkues: )-8& [F] (]

[st¥20d y Z* 2500:-00 | §¥25.72S § FoR | X F.AS. 366 | Fel

16,
,ﬁwk'? Fe;s'T 6-94 5.5¢ MTH | X Job Hés: 47 oy
DaTA 725 | 19k 2.34 | REL | X Tob FL: ¢ (5765 geL
NJoés N oF Johks.

R |n<2res| /-00 0.00 n<2Frs’ ] FQT_I__SMZ/‘LE_V

AUT O TOTAL X wk's -

(psP.  |nToBS 4400 .00 ncy FPS 0-$0 SAME AS
(Afﬁof;sp “4.00 “4.00 N oF WKs: 2.00 MTH Fot )
[R/S] l-o0 |].00 ToTAL Jebs: 8.00 TH IS )90/)/)

PRos-LAm _ '
(WK conTEL sTops | X WK 7?:7736::L 4-00
e :
oAt wi CLEARS WTH REC 4 sSHows CARD
[R/S] CRD ¥ oD DisP To ReEmMminD oF DATA RETENT/on]
\ XK ENTERICARD Fok DATA HolD|F-ClLERLS WL s KEG. )




28 User Instruetions

PrRODucTIoN
‘1 Mown iTorRk 3 |

el MTH £+
3 cLe

rPCL WK 4+ I R
s WK N3 CLR

| #ee yez+ Z}

UNITS HRS DUP DEL

g

OUTPUT
DATA/UNITS

STEP INSTRUCTIONS b A'T':\';H;rrs KEYS

|. | LOAD ROTH SIDES OF PR0G _CARD I
2. | LoAD ROTH SIDES oF DATA CAED I
(UNLESS BEGINNMING OF YR) LI ]
3. | INPUVT  UnNniTS VALVE n 500 I‘ [—;,j
4. | I PUT MNouvr valLu or|B ‘03 | #4 | 7fﬁJ
5. | PROGRAN pauseEs | sec To copy I
EFF'N" wHILE SToR/NE DATA TO I —
sAvE 7ime (omiT 021 IF DESIRED) LI
G HALTS oN sameE n I
6. [oPTiond 1FE paviTs "N° |s REPSAT ] [
BUT HRS CHANGED KEY in NEw HE. nd| 07 (8 [ |
7. DELETE — PAVSES | sEc. on (o ][ ]
DELETED FPRS. o THEN W/DRAwS L 10 1]
UNDESIPED RATA FromM RELS HALT- [ 1]
ING ON THE ConTENTS oF tow PEG 10 ]
pPress [R) X ) To SEE HICH Rs6
B. | DUP~LAST EnTrRyYy (e [ ]

Q. | KCC wk DATA, AT ComMpLETION TofAl (Al c
h oF JoBs Au7To DsPA. [j,] L;j
[0. |AFTER wK's DATA IS CopIED oFF oA [0
PAPER. PRESS R/Ss To ABRiNG UL [ 10 ]
WKk-COounTER N whHicH MAY BE ALTECED [ 7 [ ]
To DECIMACL For S#HolT wk R[]
/.l W/ 1.oo o Al7ERED DECimal s “x " peESS [ 0]
R/S AGCAIN To CLEAL WE < DsP LI ]
W/DATA REMINDELR. V223
R \MTH ReC USE only AFTEL cLR wK lF |l |
PROG- HALTS o0~ X WK ToTAL oF JTobs [ 10
13.|CLEAR MTH For NEw MTH's DATA [ L]
WHICH RESULTS 1nv w/Data REMANDER (A1 ]
(As w/wk only ACCESSABLE AT EnD oF AvTo DpsP) [Wij [71
(4. | Rl YR DATA, ComplETES own L= L& ]
X WK To7a( Jobs (no ctl Avar ) L 10 ]
N 1 ]
/SEE PAGCE 2 FoR ComMPLETE [ 10 ]
| AvTo PSP D4TA. / 1]
(I
I
[ 1 1

S00.00

6-9¢

6-9¢

1-9¥

(-8

¢ 94

6-7¢
l-9%

AuTo DSP

2-00

/<00

CRD

AuTo DSP

2.00

¢KD

AU DsP

2.-006




STEP

KEY ENTRY

KEY CODE

67Program Listing I

COMMENTS

STEP

KEY ENTRY

KEY CODE

29
COMMENTS

oot LALA] 312571 k GSR S [3) 2205 & sro
ooz | sTO A 3% // TEMP. STO oF Kee I 23S 3¢ ComAPLETE Ruwn |
oo K/s g4 PAW DATA (%) RTA | 35 22 | & #éc F.AS.
o4 | LBL B [3/25/2 060 GTo 2 |22 o3 | ERRoR R(o¢
cos"| H= 3) 24 RUSE or omiIT ! *|LBL 8 |3)1250%]| pee ¢AsT
006 | STO R 3) ]2 —C PES 3) 42 EnT @ £
*| 4BL ¢ [3)25 13| DVP. 15&3_ ReL 9 | 34 o9 ~vTEYy ©
ReL ¢ | 3413 | TEMmP. sTO geLn | 34072 HIGH ¢ Low
Ret 9 | 34 09 | ,4cr HieH & PSS 3l 42 | FRAS. AwvD
010 Pa=S 3) Y42 sTo ¢ 23 13 CFO Fo
S7o 9 | 3309 | Low F.Ps. =Y [ 3§52 R
Xy | 3552 sTo9 | 32 09 | ComMPLETIon
sTO 7 23 07 CFo 35 b) 00| OF Rua
P& S 2) 42 070 RTAN 31S 22
X| LBL | [31 25, | DEC. AccEsS * us(. O |3/ 2500 tow REG.
ReL A | 34 1] | CoMAUTE ©9 | PrREP. sve.
ReL B | 34J)2 | £ pg. RATE STo Q| 33 09 _
SR 2 13/2202] 4 vrnp. sTO RT~N 3522
sT I | 35 33 XILBL 2 |3/12502] 7/ svB-
020 PAVSE 35 22 DSP F-P-S. - -4
Kcl § | 34 0% | TEST For 3 o3 CompuvTES F.Ps.
X=0?| 3) 51 |CorRECT PSS 3 o6 Fom fFLASHES
GSAR 6 | 3/22 06| ORIENTATION o oo PER HoLR
Ree 9 234 09 | SET tow s7o-R |* o oo
X=0%| 2 §1 | To AccEPT FuTuke - ®!
GSB O |3) 22 co| TESTS RTA 3S 22
L o] JoB coumnTER *|LBL «131250%| 1h 22 countse
CHS “+2 e £ 720 |35 7/00]| APDs 1 7o wk,
030 STo + © |32 6loo| WK, MTH, %Yk CHS 42 MTH, % YR REG.
STo + | [|336101]| 70« REG. P =S 3/ «2. For JoB's w/gps.
B e arra ek
¢ STo + 36/ O/ |
F?0 [357/00] STO N vMTS  Im  Tgype2 336/ 0 (;2':: ;.'2;7?‘“79
cHs 42 In Wk, MTH,+yR PFS | 3142
STo + 3 |32¢) 03| Sro. REG. RTN 3522
sTo + 4 [33 6l oY (sTo+) * LBt & |3/25 05| s7o ¢Cow Egs.
STo + 5 |23 6] 085 Rcc I | 35 3¢ SuB
ch B | 3412 STo HRs. s $70 9 | 33 o9 :
040 FPo (357 oo RTAN 23S 22
¢HS 42 WK, MTH % y& X[ ZRBC T [3225/3| . k DATA
STO+ 6326/ 0k| STo - RE6 Lo R | 3L 032
sto+ 7(2241 07! (sro+) —X— [ 3/ 54 | REcatl w/
sTo + 8 108 100 el & | 34 06 5 SEc Avro
ReL T | 3534 | TEsST For —X = | 3 B¢ DsP.
2 o2 FPS. Nn<z SB 2 [3)2202 :
X>Y?32 8| —_ — 3/ 8¢
GSB 4 |3/22 o¢ Rce 6 | 3¢ 06
F P20 (357100 DEL. FlAC RcL O | 34 oo
050 GTo 8 22 08 TEST - g/
,,sc(, c | 34 13 TEST Fok& HI6H ;)(L-; 3& 8¢
¢ T | 253 c 34 03
X>Y?2|32 3| FRS % sT0 RcL o | 340
STo C 32 13 110 e 8/
Ree 9 | 3409 | TEST Fok tow —X— | 31/ 4
X>Y?| 32 8] F-P.5. Ret c [ 34/3
REGISTERS T#S HRS —TT
0 1 2 3 yaiTS |4 vyaT, 5 UNITS |6 H &S 7
nwK| nMTH |n YR w kK MTHS y;'es ’:m MTH YR KPS W
SO S S2 S3 S4 S5 S6 S7 TEmMP. |S8 SO TEMm P.
n<2 WK|n<2 MTH|n<2 Y# HIGH EPS.| USED |Low F&s.
A B c D oF wkKS IE nefF wks |I
LST umITS |LST HRS F{.’g’_sc"* wg rfl’sg MTH PER YR USED
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STEP

KEY ENTRY

67Program Listing 11

KEY CODE

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

— ¢ — R/s ¥4
:5_ 9 g.“, 2‘4‘ 170 o 00 CLEAR MTH
—-X - 3] &Y STO | 33 0/ STO-REG .
PES | 3142 sTo 4 | 3% oy
ReL © 3Y 00 sT0 7 | 332 07 |
PES 3) 42 sTo D | 33 14
—X - 3 %¢ | ParS | 31 42
120 ReL O 14 oo V S7To | I} 0}
R/s 8Y PSS | 31 42
2 o2 PREP FoR n oF W/ DATA| 31 41 |w/DATA
3 o3 wks COUNTER LBIQ/.S -1 2 EMIND Dsp
o 180 L e 3225/
STI L 15;13 ACCESS To MeDiFy * 2 o | YK Recacl |
R/sS 54 WK CovnTER "n" q oV DATA
sTo+(/)|33 4124 ADD wK™n" s7o I | 35 33
/1S 2 2] 3¢ |covaTER To MTH gCce S 3¢ 65
sSTot+ (/)33 bl 24|+ YR sSTO-REG. GSR 7 | 3/22 0%
130 o o0 N L ¥ 34 OF |
STo o | 32 oo CLEARE wks Gsa 73122 078
sTO 3 | 22 o3| STo-REG'S Ree & | 3405
STo ¢ | 33 o6 | ReL ¥ 34 o%
ST q | 33 o9 190 GsA 2 |3]22 03]
SsTOc. | 3% 13 —X = | 31 %4
<3S 3 %42 Re(C¥ | 340¥
STo© | 33 oo ReL 2 3402
PE=S | 31 42 _ - ¥l
W/DATA| 3) 4] |W/DATA —X — 2| &¢
140 R/s &4 REMI~DER DSP, rec S| 3405
3 o3 RECACLL —X — 3] g4
STo T 33 200 PES 2/ 42
Rel ¢ | 34 o4 Ret 2 34 o2 |
GSB 7 [3l22 o7 [ GSR 7 31220719
Ree 7 | 2407 LIEZS 3 42 |
GSB 7 |3122 07 rCLE| 34 /5
Ret ¥ 3¢ oY —_X - 3/ &Y
150 Ree 7 34 o7 Rel 2 3402
GSR 2 |3/2202 GSR 7 [3/ 2207 Y
-X - 3/ 8¢ R/S &Y
Rct 7 | 24 o7 + GTO 3 | 22 o3 | fRROR_BLOCK
Ret |/ 34 o) 210 LBL 7 |31 2507]| = [p
; 318I8‘l~ ?x(3 34- éﬁF X WK
— X — cl (i -2
ﬁcc 4 | 24 o4 = %1 COMPVTE
¢e ) 3¢ 0} —X— 1 31 &4 - Py,
- %1 RTwn 23S 22 SvB-RovTvE
160 -P-X-g 3311 8"&1 X[L48L D [2V2514]| DeL
- SEFO 3§51 00
GsB 7 | 312209 LBL & [3) 25 06 [P TAT)
Ket D | 2414 220 PSS 2) 42 | S o_mEN AT
PIES 3/ 42
rgce 1 34 0|
GS® 7[312207|®
LABELS FLAGS SET STATUS
Aymits B HRs [f-+Tve | DEL E ° ys€> | rLaGS TRIG DISP
a b c el wk [d #2¢C MTH |e pce YO |1 ON OFF
TS 5709 [ DEL AR [Ftaese = P ices 8] cow 570 | o X| Cee %) fx X
3 ~Ace 3606 + RRo ow s
ST oW [ Iter | X M5 9L T[T UsED [ Al R e




31

Program Description 1

Program Title é 7 - L COVszj Cupve

Contributor’'s Name @ €org e C/v SC//CVJ’

Address /033 BL\SAO/) Wd[sh Rd: e
city Cevomn beland state Md. Zip Code 2 (SQZMJ
"

4 )
Program Description, Equatiops, Variables

Ya= AN - o
0{ = Zb 6 :(/0310 A)/(/oyw 2) B ﬁ_

—‘L'_ = A (br1) (b+1)
7t (bn +)(6+1) |W5+.5) = (n;-5) |

velue for tmitial wnit , B
) S/ap e of /(,am:;;’ Cyrve €guwa ft?m éu’ Te /52,0 “JSQ/ZL),
d = /@’ﬂl;tj Cyrve Ac#vr (_V’ . ?0 L(Su:)//y)

——

YL":F: Averagc ‘4”;/‘ W{uc beduecen ne dnd ng
V),,‘ = lhi/‘tl)/ uh,'/‘ nuuqécr Yo dverage

nf = ‘Ann’ btn/—it Vlunybﬁr 74., Querase

Dn= hng-n.

Vi = value ot unit n |
A=
L =

Operating Limits and Warnings . o

This program has been verified only with respect to the numerical example given in Program Description /. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

. J
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Program Deseription 11

(Sketch(es) ;

S S S 5

N
rSample Problem(s) M‘M v }‘"f“'l;lj -4 e L proa[u 'é C;/JS’ d‘-')i“’ WINZLI . ,QX!!.[AI‘?S

Ms:‘:,.,,,/,c,ar_gfey carve Faitoe of . 70 COL) C’"‘{dﬂ llm'ft;)/ wnrt
Ag_e)f_tﬁ, df ’500. W/'!c)‘/‘ (s "/'l,c ,‘Dr-ojccécJ L«l;ll‘# ,Ce)a‘f‘ ATt wunt
(0002 Ao ovder s antivipsted For EOO uynits when /000
Aaif;,ﬂ/?guc,,,éccn Pmd/ucea[. th‘/' [s —ﬂlc A verase unz”L cosE 74’?»1_ —
unit (001 Thru 16002 LTF a unit price of 150 must be reachof
57_ uait 2000 to be qup.:fﬁfiy;‘ what /ea»nfng carve Fackor mastbe

aechelv c4 .7 )

Solution(s) E’»ﬂé e Program,

_ s500f] .90 M1, 1000 Ywoo =*178.47

1001 [f], 16001 . Tiowwiso = 768.38

__2000f] 150ff], 500 B] < A= .80

\ )
4 )
Reference(s) . _
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User Instructions

OUTPUT
DATA/UNITS
Yo
E’-—yf
7.8
o8

KEYS
(B ]
=

|
|
|
|
|
a |
|
|
]
]
|
|
|
|
|
|
|
|
|
]
|
]
2
|
]
]
]
|
]
]
|
|
|
|
l
]

INPUT
DATA/UNITS

v

3 2 w

3 2

V) m ﬂ«rw

> o

.Ifm r4 U.

N ) : ™

w“.‘l) MI 9 rf’o <

Coodl | ¥ Tegad o3y

<_HQ\M_ \ ) rlw Q A
<% QR |
W W v (i

B~ NNy [ N®| o
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STEP

KEY ENTRY

KEY CODE

67 Program Listing I

COMMENTS

STEP

KEY ENTRY KEY CODE

COMMENTS

oor 8L 31 A3 (s S70/ 330/
CL Reg 3/ 483 - &/
CLX 4 log 3/53
RTN 3522 060 xX=y 3552
LBL A 3] 25 1] log 3/43
/o 3/ 52 =Y 3/
A o2 LcL / 340/
log 3/53 XSy 2567
= 81/ G70alzz 3/ 1/
010 LBL & 32 25//
S702 3302
R¥ 3553
S701 330/
RCL2 3402 070
2 02
/Oa ?/ 53
X 72/
10% 32 53
RTN 3522
020 LBL B 131 25 12
ST0 8 33 o8
Rcrz 3402
v 3563
RcL 340/ 080
X 2/
ST03 3303
RTN 3522
LBLC /| 25 )
. 83
030 5 05
. /
S7Tos5 3305
Ry 3553
Jast X 352_2 090
S70¢ 3304
ReL 5 3495
RcL 2 2402
/ o/
040
S 7;9' 3360%‘ FLAGS SET STATUS
VL 3543 0 FLAGS TRIG DISP
1 ON OFF
,'g%’,'_f, 33:3; 100 o O ®| beG | Fx &
x 63 2 1 0O | GRAD O sclI O
X 355/ - >0 | RAD O | ENG O
— n
RCL/ 340/ s O
/egu 9 ?/-Z/7 _ LABELS
050 = 8/ AEnte-A,K |BEnter n C Ente-ning D"Enierﬂ EClear
RCL; 3405 a b c d oy e
RCL & 340¢
- .;/ 0 1 2 3 4
s &/ | 5 3 7 ) 3
RTN 3522
LgL D 3/ 25 /£
REGISTERS
0 1 4 2 b 3 4,":_.5_ Snf-*.s_ 6 7 8 n 9

SO

S3

S4 S5

S6 S7

S8

S9

D
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35

e
Program Title X AND R CONTROL CHARTS } I }
Contributor’s Name
Address . I R e
City ; ____State S Zip Code
\
s . . . - . )
Program Descripti In quality control, a chart is used to decide periodically whether a process is
in statistical control. The use of such a chart facilitates the detection and
- elimination of assignable causes of process variation, thereby reducing —
rejects and rework, improving product quality, and lowering inspection cost.
The x chart and R chart are two of the most frequently encountered, they
deal with measurement data.
Suppose x;; represents the j™ data point from the i** sample, i =1, 2, ..., m ———
and j = 1, 2, ..., n. This program computes (1) the sample mean X and the
B sample range R;, (2) the over-all mean X and the average range R, (3) the
upper control limit Ux and the lower control limit L; for X, and (4) the upper
control limit Ug and the lower control limit Ly for R.
Equations:
1. n
X = 2 X/
L j=1
T Rl = Xmax — Xmin |
i where Xpax is the maximum of the x values and Xp;, is the minimum of the
e — x values in the i sample.
I 2. n
- 2= x/m
i=1
e m
ﬁ = 2 R1/m
i=1
Operating Limits ¢ _ —
Ii =X - AzR
Uz =X + Azi
S where A, is the factor for the X chart, which can be found in the following table.
- o 4. LR = Dg—R
UR = D4§
\ )
e e
This program has been verified only with respect to the numerical example given in Program Description /l. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.
NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
\ J
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N
Program Title
Contributor’s Name
Address
City B : State . __Zip Code ;
\ ,
s )
Program Description, Equations, Variables
D; and D, are factors for the R chart, which can be found in the table.
Factors for determining from R the 3-sigma control limits for x and R charts.
Number of Factors for R chart
. Factor for
observations + chart
in subgroup Lower limit Upper limit
n Az D3 D4
2 1.88 0 3.27
3 1.02 0 2.57
4 0.73 0 2.28
5 0.58 0 2.11
6 0.48 0 2.00
7 0.42 0.08 1.92
8 0.37 0.14 1.86
9 0.34 0.18 1.82
10 0.31 0.22 1.78
- 11 0.29 0.26 1.74
12 0.27 0.28 1.72
13 0.25 0.31 1.69
14 0.24 0.33 1.67
B 15 0.22 0.35 1.65
16 0.21 0.36 1.64
17 0.20 0.38 1.62
Operating Limits a 18 0.19 0.39 1.61
19 0.19 0.40 1.60
20 0.18 0.41 1.59
All factors are based on the normal distribution.
The table is reproduced from Statistical Quality Control, by Grant and
Leavenworth, 1972, with permission of McGraw-Hill Book Company.
\_ : y,
N
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.
NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
_ _J
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Program Deseription 11

[ . . — — - \
rSketch(es) R S
L Ly

N
( Example:
Sample Problem(s) ) o _ S
For the following set of data, find the lower and upper control limits for
X and R. i -
i 2 3 4 5
- e 1 10.04 10.00 10.02 10.01 10.02 S .
Sample 2 10.00 10.01 10.03 10.02 10.01
— 3 10.02 10.02 10.02 10.04 10.01 —
T (Note:n = 5,A,= 0.58,D, = 0,D, = 2.11) - o
Keystrokes: Outputs: )
) (A ] — 0.00
(5] » 1.00 E—
- 10.04 » 10.04 *** _
R 1.00 ***
10 » 10.00 *** )
o - 2% %k k _ e
10.02 » 10.02 **x*
300 % %k %k
11.11 3 » 11.11 ***  (error)
Solution(s) 4.00 **= .
11.11 8 » 11.11 ***  (correction)
e 3m kkk e
10.01 » 10.01 ***
4(x) % %k %k
10.02 — 10.02 ***
. S(X) % %k %k —
B > 10.04 ***  (X; max) -
a — 10.00 ***  (X; min) T
- a0 » 10.02 *** (X)) i
20 » 0.04 ***  (R,)
\_ ' —J
10 » 10.00 ***
( 1.00 **x A
Reference(s) 10.01 > 10.01 ***
200 % % %k _—
10.03 > 10.03 *** o
3(x) %k %k Xk
10.02 » 10.02 *** B T
4.00 *** -
\_ J
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T 7 I 1 T T ! 1 T '*\
Sketch(es) ; | f | ‘ ‘
? S S S S S S S S S R RN S S S S S S HEE S LSS S5
__._‘Jj,mw‘,* —e + e e ————— .,.Lv.“ S Sp— e S — —
+ . ! * — + S E—
i } * — 4 U S—
e ] . . « SR S — i N - "» O — " +
' - + + \ ‘ e *Eﬂv * - 'Er” B — 0 e e ' - "* - ! -+ e + + ( —t
L ] : { Lo | | I I H i i i i i I SRR -
a8 )
Sample Problem(s) 10.01 > 10.01 *** o
Sm % %k %k
B » 10.03 *** (X5 may)
> 10.00 *** (X3 min)
El » 10.01 *** (X,) T
Edl: ] » 0.03 ***  (Ry) o
10.02 > 10.02 *** T T
100 kkk S —
10.02 » 10.02 *** o
2m % %k %k
10.04 » 10.04 ***  (error) —
_ 3.00 *** R
10.04 » 10.04 *** (correction)
T 2(x) Kk ¥k T
10.02 » 10.02 *** S
10.04 » 10.04 *** -
Solution(s) _ 10.01 > 10.01 ***
B — > 10.04 *** (X3 max) S
» 10.01 *** (X3 min)
o0 » 10.02 *** (X;)
o0 » 0.03 ***  (Ry) R
o0 > 10.02 ¥+ (D) -
" o0 » 0.03 *** (R) B
0580 > 10.00 *** (Ly)
o » 10.04 *¥**  (Up) _

r =—\
Reference(s) = 0008 0.00 ***  (Lg)

v

— 211808 » 0.07 **x* (Ugr) e
Reference: —
e Grant and Leavenworth, Statistical Quality Control, McGraw-Hill, 1972
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User Instruetions *
X AND R CONTROL CHARTS
xR AP LU= Dyoly
P? xij (Z+)
STEP INSTRUCTIONS DATAUNITS KEYS DATAONITS

1]
STEP INSTRUCTIONS DA:'NAF/,llJJJITS KEYS D:Tl‘:/ll':::rs —] E fl:]l
1: Load side 1 and side 2 I ' 7 N ) [:i
] .,2,“, Initializg 7 - (4] 9;00 — [77771 [A J

| 3 [Tosetprintmode” o S N O
4 _|DoS~9fori=i,2,....m i I
5 |Do6~Tforj=1,2,....n I
& Jmeutx, % ‘ I
| 7 {If you made a mistake in ] [j j E;j
] inputting x;y, then correct ] E :7] Lij
L A X e - L]
8 |Calculate: Xnax Ximax L;_‘I I:j
9 |Calculate: the mean x; oD X ] EAA 10 ]
- the range R, oo R, I
10 |Calculate: X oo f ] 10 ]
] : , oo R 1L ]
1 Calculate the x limits: Ej |:l
i the lower A, o L% 0]
- the upper o Uz D
| 12 |Calculate Ls D, on La L::I |:
13 |Calculate Us D. (1] Un lj:j L:
14 4Foranewcase. goto2 :] :]
. I O A |
- *Note: to clear print mode :] l_—_]
~ |press— © l:’ L—:_‘
L R I I
a B I N
~_|""Note: If there are two or more [: [:
| |x's entered incorrectly (one [1::] [:I

| follows the other), then do not [7”
try to correct them, go to step 2. Tfﬁ

mim

|

3 E
|

L
JUUdUA

1
L]
-

L




97 Program Listing 1

40
STEP i KEY ENTRY i KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
861 xLBLA  ZI 1l 857 RS 51
882 CLRE 16-53 L, - 858 «xLELE 21 15
o63 o 15 z: o5 | Inhalize @53 RCLS 36 85
8e4  CF1 16 iz 8l 6@ E583 23 83
906 RIN 34 |Slre | m Rg 862 #LBLo 21 16 11
887 #LBLE 21 1z forr print 863 CF1 16 22 &1
oo | 61 864 RCLE 36 @6
ges  STOE 35 15 863 1 81
e1e  RTN 24 866 ¢ =33
11 wLBLC 21 13 867 STO6 35 B6
812 STOB 35 @8 868 RCL2 3682 | X
813  RCL4 36 84 63 RCLI 3¢ 81
814 STon 35 1f gre -24
815 RCLS 36 85 671 65B3 23 63
816 STOB 35 1z 72 ST+7 35-55 87
817 RCLE 36 @6 873 RS a1
818 CSBI 23 85 874 xLBLa 21 16 11
819  F1? 16 23 81 675 RCL4 36 @4
828 G101 2z oi 876 RCLS e @3
821 8 oo | Tnput Xy er7 - -5 Ry
822  STO1 35 81 87e S5T+8 35-55 88
823 102 35 8Z 875 6563 23 83
624 STO3 35 @3 ége  &SB7  Z3 @7
825 Xz -41 861 RS 31
826 STO4 35 84 682 =xLBLb 21 16 12
827 ST0S 35 @5 ges  RCLF 36 87 | =
828  SF1 16 21 B 884 RCLE 36 86 | X
829 ¥LBLI 21 o1 85 = -24
838 RCL4 36 84 g6  ESES 23 €9
831 X=y -41 867 RIN 24
832  y° 16-34 888 «xLBLb 21 16 12
833 ST04 35 84 ges  RCLe 36 @8
83¢ RCLS 36 &5 856 RCL& 36 @6
835 XY -41 831 = -24 =
836  X<Y7 16-35 g3z ST0Z 35 83 R
837 STOS 35 @5 853 6sBs 23 &S
@38 F@? 16 27 o 854 &SE7 23 &7
839 CHS -2z 635 RS 9l
848 ST+2 35-55 @z 896 xLBLc 21 16 13
841 we 53 897 RCL3 36 &3
@42 FB? 16 23 68 83 x 35
§43  CHS oz @99 RCL7 36 @7 L
844 ST+2 35-55 83 @  RCLe 6 @é
@45  RCL1 36 a1 181 = 24
" | a1 162 X2y -41
847  Fe? 16 23 e@ ez - 43
@48 CHS gz 164  GSBS 3 89
849 + -55 185 RS 51
@58 STOI 35 8] 186 xLBLc¢ 21 le I3
851 G5B9 23 @9 le7z LST+ 1663 | g
852  RTN 24 188 z bz X
853 *LBLE 2115 | Xmax > X 183 * 33
g3 esBr  zmar | M e+ -55
855 RCL4 36 84 111 GSBS 23 as
856 CSBS 23 @9 REGIS.... 112 GSBX 23 &7
0 .. 1 2 3 =4 5 6 7 _ - 8 :
Xu N th) injt ) r X nax )(m‘-n ™ s )(L s R ° USQ_A
SO S1 S2 S3 S4 S5 Sé S7 S8 S9
A B C D E . I
Last X oy Last Xpin | for print




97 Program Listing 11

41

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 RS 51

114 xLBLd 21 16 1 170

115  RCL3 36 83 Lg

116 X -35

117 €SB 23 @9

118  GSET? 23 67

118 RsS 51

126 xLBLe 21 i6 15

121 RCL3 36 83 Ug

122 x -35

123 GSB9 23 @9

124 GSE7 23 87 180

125 RTN 24 :

12¢ xBin 21 14 | Correction X

127 sTo@ 35 88

128 RCLA 36 11

128 ST04 35 64

138 RCLEB 36 12

131 ST05 35 @5

132 RCL® 3 e@

133 SFe 16 21 @8

134 GSBC 23 13 190

135  RCLA 3 11

136 ST04 35 04

137 RCLE 36 12

136 §T05 35 85

139 CF@ 16 22 @@

148 RCLI 36 81

141 RIN 24 .

142 xBLS 2189 |Subrewdine fr

143 RCLE 36 15 print.

144  Xxa@° 16-44 200

145 CTO08 22 88

146 Ré -31

147 RIN 24

148 ¥LBLE 21 88

149 Ré -31

158 PRTY -14

i A 2

'gi tng? 21 87 |Subreuhne for

157 RCLE 36 15 space.

154 X>87 16-44 210

155  SPC 16-11

156 Ré -31

157 RIN 24
160

220
LABELS FLAGS SET STATUS
"Start FRnt [Ty ) PXik E-) [Smax, Ymin [Borvecton| FLacs  TRiG DISP
- = = T
LR [PX R ‘Lz, Us ° Ly * Ugr 1% daje OOSO%; DEG ® | FIx &
0 1 2 3 4 2 1 0O GRAD O sScl O
5 GJ,l 7 8 . 9 = >T3 2 0 & RAD O ENG. O
Space. | B int Print | 3 0 B n




42

Program Desecription |

N
rF'rogram Title SINGLE- AND MULTI-SERVER QUEUES o o
Contributor’s Name .
Address S—
City o o __State R _ Zip Code _
\_
. )
. I. Infinite Customers
Program Descripti ) ) ) ) ;
Suppose there are n (n = 1) identical stations available to service calls from
an infinite number of customers. Let A be the arrival rate of customers (Pois- I
i son input), m be the service rate of each server (exponential service), and
let the service discipline be first-come, first-served. Assume all customers
wait in a single line and are directed to whichever station is available. Assume
further that, no customers are lost from the queue. B
This program computes the following values for given n, A and w.
Equations:
1. The intensity factor )
_A
p = -
K _
(p must be less than n) R —
2. The probability that all servers are idle
n-1 . . -1 S —
N A —
=2 k!
k=0 K: p
n! ( 1-= ) ,
n
3. The probability that all servers are busy
n
Operating Limits a P, - PPy
nt(1-2
n
4. The average number of customers in the queue -
> .
Lq = pry
n-p
\. J
( )
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.
NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.




Program Deseription 1

43

~
Program Title

Contributor’'s Name

Address o
City State ZipCode
\
( )
Program Description, Equations, Variables o
5. The average number of customers in the system (waiting or being served)
L=L,+p -~
6. The average waiting time in the queue -
L,
T, = I
4 A
7. The average flow time through the system -
T =L
A - - -
8. The probability of waiting longer than time t e
P(t) = P, e~ (N1t [
Remarks: - -
1. n must be an integer greater than or equal to 1. S
2. p < n, otherwise the queue increases without bound. T T
3. A and u are rates, that is, numbers per unit time. — —
II. Finite Customers
Operating Limits : Suppose there are n (n = 1) identical stations available to service calls. This o _
program handles the case in which demand arises from a finite rather than an
infinite population of customers. S T
Let the number of customers m be fixed; let a be the mean time between e
service calls; and s be the mean time to serve one customer. Given m, n, s
and a, this program computes the following values. T

.

4 N\
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.
NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\_ J
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Program Deseription 1

a )
Program Title
Contributor’s Name
Address
City . State Zip Code
\_ D,
( . )
Program Descripti Equations:
1. The average number of customers in the system (waiting or being served)
m
2 ko
k=0
m
2
k=0
where
Q =1
kQx ifl<k=n
(m-k+1)pQy =
nQx ifn<ksm
and
_ s
P a
2. The average flow time through the system
T = aL
3. The average number of customers in the queue
L
Ly=m|(e+D [ —=—-1 +1
. L. M
Operating Limits ¢
} 4. The average waiting time in the queue
5. The over-all efficiency factor of the system
L
F=-(p+1) (———1)
m
\_ J
4 )
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.
NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL. J
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Program Desecription |

(v

rogram Title

Contributor’s Name

Address

City o e ____State Zip Code
\_

e )

Program Description, Equations, Variables

Remarks: I

1. For large values of m and/or small values of p, the calculation of Qy in the
routine under [ (] may underflow. To avoid this, the program tests to see if
Qx <107%_If it does, the program will halt its recursive solution for Qy and go
directly to the calculation of L. This should not affect the calculated value of L.

2. For certain combinations of m, n, s and a, an overflow condition will
occur. In that case, the program halts and the display shows all 9’s.

3. The execution time for L depends on m; the larger m is, the longer it

takes. A rough estimate of the time for this routine (£ (¢)) is given by m/30
minutes.

4. Suppose instead of knowing s and a, the service rate u of each server and
the arrival rate A are given. Then the following formulas can be used to
compute s and a in order to run this program.

w
I
TlI=

®
1

> -

®|>

S Note that P

References:

Operating Limits ¢ | 1. M. Wagner, Principles of Operations Research with Applications to
Managerial Decisions, Prentice-Hall, 1969.

2. James Martin, Systems Analysis for Data Transmission, Prentice-Hall,
1972.

3. Hillier and Lieberman, Introduction to Operations Research, Holden-
Day, 1970.

4. Peck and Hazelwood, Finite Queuing Tables, John Wiley and Sons,
1958.

( !
This program has been verified only with respect to the numerical example given in Program Description /. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance

upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. ./
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Program Deseription 11

r Sketch(es) , | | { \
L i | I ! | B
| | | |
S SN (SRS SN N | ) | i | S
‘ N | ; T . ‘
(" Example 1: A
Sample Problem(s) _ S
Bank customers arrive at a bank on the average of 1.2 customers per minute.
— They join a common queue for 3 tellers, each teller serves at a rate of 30
o customers per hour. Find p, Py, Py, Lq, L, Ty, T and the probability P(2) that a
customer will have to wait for more than 2 minutes.
30 N
- Note: Service rate u =—€.T= 0.5 customers per minute -
Arrival rate A = 1.2 customers per minute
- Keystrokes: Outputs: )
S EIED |2 EIED 3 0 0.5 ***  (p)
— 1.20 *** ()
3.00 ***  (n)
2.40 ***  (p)
) (6] » 0.06 ***  (Py)
5] —» 0.65 ***  (P,)
Solution(s)
» 2.59 ***  (Ly)
— » 4.99 **x (L)
0 » 2.16 ***  (T,)
B i 0] > 4.16 ***  (T)
o - 208 » 2.00 *** (P
0.36 *** (P(t)
— y,
( )
Reference(s) .
— _/
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‘ T T 1 T T T —)
| Sketch(es) ; | l ; | | i
| T ) | f
I S S 5 —t
| i
| ‘ SRS S N SR |
b E o i
b R T ' } — t—+ T -
L_ | i - R SR 1‘ ] | 1 S J
—
Sample Problem(s) Example 2: -
A laundromat has 12 washers which require an average of 4 hours of ser-
vice after every 60 hours of operation. If there is only one service person
S in the laundromat, find p, L, T, L,, T, and F. -
Keystrokes: Outputs:
- 12 100 » 12.00 ***  (m)
1.00 ***  (n)
- 4 6«08 +» 4.00 ***  (s) _
60.00 ***  (a)
0.07 ***  (p)
(1] — 1.64 *** (L) -
(1] » 98.66 *** (T)
(D} » 0.95 *** (L, ——
Solution(s) o0 » 5724 %% (To) -
(1 J €] » 0.92 ***  (F) o
— B — —— — — J
)
Reference(s) _ I
L S R - . . - S




= User Instruetions

SINGLE~AND MULTI-SERVER QUEUES

stap ->L->T +Lq~>Tq
~+Lg~>L ->Tqg~>T

INPUT OUTPUT

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1l

INPUT OUTPUT _

STEP INSTRUCTIONS DATAIUNITS | KEYS | baTauniTs

UL

) igag Wside 1 and side 2

For finite customers go to 11

I |
| —

Do 4 ~ 9 for infinite customers

R ] N =
I i

Input M

,_ﬁ,.*l_._,_,__

A A

|
|
|
|
| |

) R

I LI L T I ]
i 75 Calculate P, - 5] P, ] a ] [ ’]
R e e T L

6 Calculate:_Lf1 I ,,,,,,,, L, L*i] -
I a o U I B N
| 7 |osumer, | a | o~
o T i L B N e
8 Input t to calculate I?(t) v i t P(t),,,,, i] E,,:]

9 | For a different t, go to 8

|
1'_1
N

1

[
—

10 | For a new case, go to 2

—_

min

11 | Do 12 ~ 16 for finite customers rii

12 | Input: number of customers m

[
[
|
L
b
\

| S—

number of servers n o0 m

|
o

,——‘
11

13 | Input: service time s

|
I N
~ \,—i ™/
|
—J

.
L

arrival time a o0

14 | Calculate: customers in system [ ] (—]

[ ‘

time through system (1]

S 4 r

15 | Calculate: queue length oo

!

L
7
l

—
2

Rl
[
‘
\
‘
|
L

waiting time in queue [+ 0]

i
ml
]

16 | Calculate efficiency factor F og

17 | For a new case, go to 2

]

|
‘ |

U

F_‘P_.”__
[
L
\
.
[

]
L
mim
| |
|

—
—

1
i

I
L

]
1
0
L

|

|
|
—
|
|
|

_‘__—‘
| 11 |
I
| I [
I
| S—

L L
1
I
I
1




97 Program Listing |

STEP ] KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 49

@81 xLBLA 21 11 857 RCLI 36 81

882 6SB9 23 @9 858 RCL3 36 a3

@83  ST0! 35 a1 853 - -45

@84 5701 35 46 aea z -24

8a5 Ré -31 e 8é1  §T04 35 84 Le, L

@86 5702 35 @z 862  SPC 16-11

ea7 2y -41 863  PRTY -14

88  STOS 35 85 864  R-S 51

ea? o -24 865 xLBLC 21 13

@18  ST03 35 83 866 RCL3 36 83

@11  FRTX -14 867 + -55

@12 R<S 51 @68  STO6 35 86

@13 #LBLB 2i 12 869  PRTH -14

614 1 61 878  R-S 5i

@15 5T04 35 84 871 xLBLD 21 14

816 ] ea 872 RCL4 36 84

617 xLBLI 21 81 873 RCLZ 26 az Tq, T

618 RCL4 36 84 874 3 -24

819 + 55 875  SFC 16-11

828 LSTX 16-63 876  PRTS -14

821 RCL3 36 83 877 RS 51

822 x -35 878 xLBLD Z21 14

823  RCLI1 36 81 679 RCLE 36 85

824 RCLI 36 46 688 FRCL2 36 82

825 - -45 @81 z -24

826 1 a1 882 PRTX -14

ez7? + -55 853 K-8 51

a2g z -24 884 ¥LPLE 21 15

29 ST04 35 84 R, P 88s  SPC 16-11 P

a3a Ré -31 886  PRTH -14

831 DSZI 16 25 46 887 RCL1 36 61

@32 6701 2z 81 688 RCLS 36 @5

@33 1 a1 a8s X -35

834 RCL3 36 83 898 RCL2 36 6z

835 RCL! 36 81 891 - -45

a3é z -24 a9z X -33

837 - -45 g93  CHS -2z2

@38 RCL4 36 64 894 e* 33

B39  s2Y -41 895 RCLI 36 46

@40 < -24 636 X 33

g41  STOI 35 46 897  PRTH -14

042 + -55 98  SPC 16-11

4 Y g9s  R-% 51 .

343 é‘PC 16-.155 188 xLBLY 5188 Prnb AN,

@45  FPRTX -14 161 Ré -31

46 R-S 51 182 Ré -31

847 «LBLB 21 12 182 SFC 16-11

848 RCLI 36 46 184  PRTX -14

A49 X -35 185 Rt 16-31

gs8  STOI 35 46 186  PRTX -14

#51 PRTY -14 187 Rt 16-31

@52  R-S 51 1866  PRTX -14

853 «xLBLC 2113 189  RTN 24 -

@54 RCLI 36 46 116 xLBLa 21 16 11 )

855 RCL3 36 a3 111 6SB8 23 88

256 X -35 REGIS 1 cro 112 §T02 35 a2

1 2 3 4 5 6 7 8 9
’ n,m ,n o Lok @, L[ L,Z@ |2,8,7F] a | Used
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
B c D E 1

’ used) pb
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 R 31 169 STOS 35 85
114 sT01 35 81 178 SPC 16-11
fig ngs 211 ?1 i B
tLBLb 6 12 72 RS 51
117 esee  zzes |7 173 slBle 211613 | T
118 ST08 35 88 174  RCLE 36 88
119 z -24 175 X -35
128 ST03 35 83 76  FRTY -14
121 PRTX -14 77 RS 51
122 RS 51 178 #LBLd 21 16 14 Lq
123 sLBLc 21 16 13 179 RCLS 36 85
124 CLX -51 188 RCLI 36 81
125  €7C° 35 87 181 : -24
126 1 a1 182 ! a1
27 ST04 35 84 183 - -45
128 ST0S 35 85 184  RCL3 36 83
129 STO6 35 @6 185 1 61
138 xLBL3 21 83 186 + -55
131 RCLZ 36 @2 187 X -35
132 RCL4 36 84 188 STO7 35 87
137 Hy0 16-34 189 1 a1
134 2y -41 196 + =33
135 RCL3 J6 85 191  RCL1 36 a1
136 X2y -41 192 x -35
137 £ -4 193 SPC 16-11
138 RCLI 36 81 1294 PRTY -14
139 RCL4 36 84 195 RS 51
146 - ~45 196 #LBLd 21 16 14 | Tq
141 1 a1 L 197  RCLE 36 68
142 + =55 198 X -35
143 X =35 199  PRTX -14
144  RCLS 36 85 288 RS 5
145 X -35 281 sLBLe 21 16 15
146  STOS 35 85 282 RCL7 36 @7
147 EEX -23 283 CHS 2 | F
148 CHS -2z 284  SPC 16-11
149 9 g3 285 FRTY -14
ig? x\rﬁ 1 g$ 266  SPC 16-11
P b 287 8 -
152 6702 2z 8z 238 tLlRS'LB 21 gelj Print myn,s,a-
15 K¢ -31 269 R -31
154 ST+6 35-535 @6 218 SPC 16-11
155  RCL4 36 84 211 PRTY -14
1% -33 212 Rt 16-31
157 ST+7 235-55 ér 213 PRTX -14
158  RCL! 36 a1 214 RIN 24
159  RCL4 36 84
168 1 )
161 + -55
162 ST04 35 84
163 %4y 16-35
164 6703 2z 83 220
165 *LBL? 21 82
166  RCL7 36 67
167 RCL6 36 85
168 i -e4 LABELS FLAGS SET STATUS
Aiimo [BRP, [Ly»L Pt T [P | FLAGS TRIG DISP
‘mtha > bsra-;,g ad il d-»Lq,-'Tq Co F 1 0 OS Y| oee | Fx &
0 2 3 4 2 1 0 & GRAD O SCl O
- To,Py . L 5 K 3 . 2 O &| RAD O ENG O
Frind P "on‘[‘ 3 0 & n
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Program Deseription |

rProgramTitIe Two w ﬂy HNHL)/SI.S' of VARIANcE C(Cw,TH )
REPLI ¢cA T oNS ) FIKED EFFECTS mopeL

ContributorsName FA v L RAFFELD

Address 7§ 78 LASALLE F 239

Cty BARBN RO U GE State L A. Zip Code 70 £0 & )

\

-

Program Description, Equations, Variables 1 TRADLTLoNAL E QuAL CELL /\/J 2 wﬁ)/ w
ANOVA IS COMPUTED VSING THE Follow ING FoRmMuliAs ;
ss = 2Zz2x,5 - (£ ZZ’.X,JK)/nrc. Sem o F

ToTAL 1) K
\/nc-'(%iix

SSeaLs JZC’ZZ)(UK)"/,”-(% Jifz(ijk\)/m-c

SQUARES =

2
Ss \ /nrc Ss

Row

;(Zix

IJK Lk

x

kS
>SINTERRCTION © ,2 ‘_‘é(i Xign) /0 = SSp,, =SS, t (52 x )/ﬂrc

iJK 1k

2 L.
SSeamen = 222 4,0 -2 202 4,07

19 K
DEGREES ofF FREEDom.— dlfg, = r-a , de,, =c-1 de, =(r-1)(c-1)
dfepreg = Fre(n-2)

MEAN SQUARES: — MSgp, 7 S5, [/dta,, MSeql = SS.,. /c/(“,_) Mgy <550 /Lt

MSgrrer = SSereer / dfgppor LF = MS'FFE°T/M55nog}'Rw,eoLM
W% AssociATION : Cu;m s S;,:M, Crsé)ms,,mm ) wci‘: 5%00 — (€-2) M S grgorr

ERROR + >>ToTAL MSgRReR t SS
. SSturLr-1) (1) msgaren e

Wryr = MSzamep + SS.7a4

Operating Limits and Warnings H MAXIMUM oF /6 CELLS HARE RLlLlowéED (/c)' Row

X Cols £ () IF THis LimuT s EXCEEDED | AN “ERROR " 4N PiTion
witl SHow IN THE DIsSPLAY. OA/Ly ERRoRS MADE wHILE ENTER-
ING DATA IN R ciELL CRAN BE CoRREcTED jEXCEPT FoR THE LAST
ceLt ENTRy ! (W% VALvES THAT ARE NECATIVE  SHowlD

BE TREARTED /s 0.

\_

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Program Deseription 11
Sketch(es)‘ | 1
_ y,
- ~ ~ _
Sample Problem(s) [/ X X4 FIXED EFFECLTS HANOVA — Two LEVELS  ofF
SeciAl REINFORCEMENT Hi t/, HAND FovR LEVELS of DEPRIVATION B -8y
5 5 4
3 ¥ 7 7
Ay ¢ 5 3 $
3 4 7 q
3 3 ¢ g
| 2 5 /0
Ay 2 3 A 10
2 4 'y 9
2 3 ¢ /]
Solutions) 2 ™ 4 2 Y FAJ > o.oo0
31814 [BI3[BI3[B]~*+ .00 /1.00 ¥[B25TB]4[BI3LB] - - 1o [8110[£] $IB] 1/[8] —>§ .00 /€.00
[ — Sy T35 50 M, 6L
ssmz 3.3 P mons 077
SSeor=/94-50 Ry = 105
Seur= 19.37 Ry = 841
xew: 1750 FLN]'= ?' 3?
- Ity Loo w;a,: -0loo )
/
( _ )
Reference(s) KIKK/ R.E. EXPERLMENTAL DESIeN : deer 300 WL =-913¢
PRoOCEOLVRES FoR THE BEHARVIoRAL dfryr =300 wp pe-0722
SCIENCES. BRookS /¢oLE [UBLISHING df g ppog= 2400
Comp., CALIF., 1962 - M 3018

MS, .= 64.93
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User Instruetions
Toso wAY ANALYSIS oF VARIRNLE wETH
RERLICATIONS (C—HRD 1)
PRT
P2 col P CELL
STEP INSTRUCTIONS DA'T':S;”S KEYS DSTL:\T/S:ITTS
Z |loAD 5i0E 1 AND SIDE 2 [___7] [;t—‘
2 loPrionpL PRI. CELL § Sum  pobE |,,,D,J _il
3 |INPUT # of Rews™ # of Rows -y |
4 ITNPuLT # of ch_si' # oF colS —Il I
S |TNPuT # IN chL“ (ALL REGs. ARE CLEARED)|# N ceLL : A H | o.00
K |
’Kows X Cols £ /4 l | |
bl CELL SIZ2ES MUST BE EFQuAL ‘ H ’
| | |
b | PERFRmM (&) FoR izi,2-k, j2i,2--¢ Kilr.n Xk - | |0k Jeerew
-7 - \ N |
UNWANTE D
7 | OPTioNF L~ CopRECT FRRaNEouS X}_Z..;*" “;%JK | E H I
. |
FF Y
CoRRECT oNLy wiITHIN B CELL I H |
AND  cANNoT CoRRECT AAST CELL 3 | |
E TRy I
l N |
\ N |
R |BEGIN ComMPvlAT|oNS e | | SS rorAad
| || l SS Row
9 | TNSERT cARD 2 IN READER HAFIER T ss ear
PRESSTNG (L) TN (8) | H \ SS INT
I N || sc £roe
| N | | deg
I N | | de eat
I I | | dernr
: H : df ERReR
| M S Roew |
l | | s cor
B L [ ms rar
Two wARY ANALYSIS O0F VARIANCE  w /TH || | Feaw
1 REPL | A TioNS (cARD 2) Z} || | Foul
Hulo — READ | ‘ | Ca
| | ‘ FINT
| W Rew
! R
T
STEP INSTRUCTIONS I I| ] TN
| 2 | ZNsERT ¢ARD 2 TN READER RFTER | N |
PRESSING (C) N CARD 1 b | l
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STEP KFY ENTRY KEY CODE COMMENTS STFP __KFY FNTRY KFY CONE
eal xLEL& 21 11 — = 7 R+ -3 COMMENTS
88z CLRE 1€6-52 INITIRLI_E 858 -3 -3l
667 P2 16-51 SToRE 859 ST+i 35-55 45
884  CLRE 1€-53 R s @66 ISZI 1€ 26 46
@85  STOR 5 1 ow 861 xe 53
806 Fi -1 Cols 862 ST+i 3I5-55 45
867  STOE s 12 # v CELL 863 Rt 15-31
8as Ri -3 864 e 16-41
ges  sTOC 35 12 863 é ae
gie R 15-31 866  STOD 35 14
a1l -35 867  RCLE 612
812 1 A1 868  RCLE 36 15
813 £ 8¢ 869  x=vY% 16-33
814 g2y -41 878  G5B: 23 82
8is  xxyo 16-34 871 ISEI 1€ 26 46
816 ET0% 22 @s 872  RCLI 36 46
817 ! a1 673 1 g1
@18 sTCI 35 46 874 - -45
819 a a6 875  RTN 24
2@ RTH 24 87¢ «xLELL 21 14 SET FLR 6
821 xLBLS 21 89 E RROR. CHELK 877 SF1 g 21 @1 5
g2 2 Py FoR R Xeal 878 RN 24 ro/f FR_/ NTING
823 : -24 S /6 879 ¥LELE 2115 of CELL pamH
824  RTH 24 @88 ST-i 35-45 45 T Som
825 xLBLE 2112 ENTRY of 881 52 53
826 Fi° 1€ 23 @l ) 882 5T-8 35-45 @@ REmovE CELL
828 ST+i 35-55 45 684 1 1
829 e 52 8gs - -45
838 ST+@ Z5-55 @@ 88¢  STOC I5 14
831 RCLD 36 14 887  RTK 24
P 5 81 888 x¥LBLZ 21 82 CLER R
833 + -55 883 1 a1 ¢
834 ST0D 5 14 898 7 er _
835 RCLA 3¢ 1 891 &2 16-41 RESET For
@3¢ RCLD 36 14 832 STOE 35 15 NEXT Row
837  X=Y° 16-33 832 RCLi 36 45
838 GSE! 237 81 gg: Ic.'-'-ff‘ 53
833  ETN 24 . 95 871 1£ 2€ 4¢
848 ¥LBL! 21 81 ComPoul & 896 ISZI 16 26 46
841 FSE 15 51 - @97 ST+i 3I5-55 45
842 RCLE 36 15 STORE CELL 898 DSZI 1€ 25 46
843 1 81 899 DSZI 1€ 25 46
844+ 55 & Row sums 168 e 86
b e 2 £ cums o e ROLE  mis
é L J€ 45 - 2 36 15
847  FI7 1€ 237 61 SQURRES 183 521 16-41
848  SFC 16-11 184 8 e
845  F1? 1€ 237 @l 185  STOE 35 15
858  FRTY -14 186 RTH 24 BeGiN
@51  F17 1€ 23 81 167 LBLC a1 13 LENERATION
852  SPC 16-11 168 RCL@ 36 8@ ~ .
853 RCLI 3¢ 46 189  STOE 35 9 oF sums oF
854 1 61 118 6 86 savrRES
855 7 a7 111 STO0E 35 @6 KNova TRBLE
856 €21 16-41 112 1 81
REGISTERS
0 1 2 3 4 5 _ 6 8 9
USED ceLt 1 CELL2 CELL 3 CELL Y CELL 5 cELL‘ CELLT7 CELL S CELLq
SO S1 S2 S3 S4 S5 _ |se S7 S8 S9
CeELL (0 CELL 1l | CELL 12 | CELLI3 |ceLL 14 |cELL IS |eeLL (L LSED VSED US ED
AF’ IN CELL 8 #ceols. C‘lt Rows ° VSED E USED USED




97 Program Listing 11

55

STFP F STFP KEY FNTRY N

1‘_:'|SEV ES'*J(-}%Y Kgg (‘;‘%n r COMMENTS 169 DSZI 16K§g (;%DF COMMENTS

114 STGD 35 14 178 RCLA 36 11

115 xlBLe 2! 16 15 171 ET=i 35-24 45

116 RCLE 3¢ 12 172 D0SZ1 16 25 46

117 RCLC 36 13 173 RCLC 36 13

118 -33 174 RCLA 36 11

118 RCLD 36 14 175 X =35

128 + -55 176 ST=:i 35-24 45

121 x=y7 16-332 177  RCLE 26 a8

122 €762 22 83 178 Ac 53

123 RCLi J& 45 179  RCLA 36 11

124 5T+8 35-55 @8 188 RCLB 36 12

125 RCLE 36 12 181 X -35

126 RCLI 36 46 182 RCLC 36 13

127 + -53 183 -39

128  S5TO0I 35 46 184 ST0q 35 11

128 ELT0e 22 16 15 185 = -2 ‘

136 «xLELZ 21 82 18¢ STGE 35 e |

131 RCLD 35 14 187 xLBLS 21 85

132 RCLE 36 12 188 RCLE 3¢ 68

133 1 81 189 §7T-1 35-45 45

134 + -5 196 ISSI 16 26 46

135 X=¥*% 16-33 191 KCLI 36 46

136 CT04 22 64 192 2 8z

137 RCLEG 26 14 192 5] ae

138 i €1 194 3FEY? 16-32

139 + =55 195 E705 22 85

146 5701 35 46 19¢ RCLE 36 15

141 gT00 35 14 187  RCLe 36 ee

142 RCLE J& @B 198 - -45

143 e 53 199 STOE 35 15

144 Ps 16-51 200 S 16-51

145  5T+7 35-55 &7 281 RCLT 36 67

146 ey 16-31 2682 CLE 36 8¢

147 g eea 283 Ay -4]

148 ST08 25 8E 264 810 35 88

149 RCLI 35 4¢ 265 R -31

158 CGT0e 22 16 15 286 STO7 35 &7

151 x*LBL4 21 84 287 RCLE 3¢ 15

152 e ae 2688 RCL7 36 arv

153  5T0E 25 8eé 289 - -45

154 ! a1 218 STOD 35 14

155 & (53 211 RCL7 36 87

15¢  5TGI 35 46 212 RCLE 36 88

157 *iBLe 21 1€ 12 213 - -45

158  RCLi 36 45 214 RCLS J6 88

159 ST+6 JI5-55 68 213 - -45

168 OS5I 1€ 2% 4€ 216  STG7 35 67

161 E70c 22 !5 12 217  RCLE 36 15 BEG’”"

162 1 1 218 SFC 16-11 PRINT

163 s g2 218 PRTX -14

164 STGI 35 48 228 RCLS 36 a9 Raurln)f—

165 RCLE 36 11 221 PRTX -14

166 RCLE It 12 222 RCLE 36 68

167 -35 223  FRTX -14

168 ST=i 35-24 45 224 FSE 15 5

_ LABELS FLAGS SET STATUS
AL i Brsc—=n [Ccompre [P stF1 Ez2- ° — FLAGS TRIG DISP
° ° useD ¢ ‘ ° UsED vséd |, DH| oee & | Fx =
0 1 2 3 us 4 2 1 O ®| GRAD O sc O
= = USEP = USED = £2 91)550 — 2 0 & | rRAD O | ENG O
USED ERRo R 3 0™ n 2
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
ael RCL7 36 67 957 s g
86z  PRTZ -4 856  X#V?  16-32
663 RLLD it 14 @59 GT07 22 @7
6a4 PRI ~14 g6 SPC  16-11
Bes Pt 16l @61 DSP4 €3 04
6gs RCLC 36 13 862 RCLC 36 13
a7 1 81 863 RCLO 36 69
868 - ~4s 64 = -35
8es s;gg ‘“_ij 865 RCLC 26 13
816 FPRTX 666 RCLD 3¢ 14
@11 ST:9 35-24 @9 o - 3
812 RCLE % 12 pad ; it
ei: : 3-1.- 868 RCLD 36 14
" -4 678 RCL 3 15
815 STOE 35 12 ol =
816 FRTX -14 pald : By
@17 ST 75-24 @8 P 14
81  RCLE 3¢ 12 874 RCLE 36 12
819 RCLC 3 13 e RCle %6 g6
eza =35 875 ¥ -35
21 sT0I 35 46 677 RCLE 36 12
22 PRTA -14 878 RCLD 36 14
823 ST:7 35-24 67 pab - .
824  RCLA % 1 prie ; e
825 RCLE 36 12 @61 RCLD 36 14
8z - -4 882  FRC 6 15
27 RCLC % 13 ¢ RCLE i
et 882 + 53
82¢ - -45 884 - -24
829 RCLI % 46 pgs  FRTY i
6z - -45 88¢ RCLE 36 12
831 ! i 887  RCLC 3 13
832 - _45 888 X 7=
33 PFRTY -14 889 RCLT 3¢ 5:
834 RCLD 35 14 Pl o
g;g ad “fi 891  RCL 36 17
- = -e 92 Rl 35 13
837 STOD 35 14 e ML * e
3¢  SPC 16-11 894 RCLOD 36 14
839 RCLS 36 @2 a5 - _3c
848  PRTS -14 Do : e
841  RCLE 36 65 v Lk
o P 89; rCLD SE d
842  PRTH -14 0 i€
2 i L 898  RCLE 3 15
84\1 RCL i S @f 899 + _Sl{
844  PRTE -14 108 : iy
845 RCLD 36 14 . i
- -rr 161 PR {4 4
84¢ FPRTA -14 162 RTH 2a
847 SFC 16-11 s Bt =
848 5 83 . . v
@48 STO 35 46
856 ¥LELT 21 @7
851 RCLi 36 45
52  RCLD 36 14
853 N -24
854  PRTS -14 110
855 [SZI 16 25 46
856 RCLI 36 46
REGISTERS
1 2 3 4 5 6 7
° — — — — — — — MSenr | MScor | M5 gouy
SO S1 S2 S3 S4 S5 S6 S7 S8 _ S9
VSED VSED USED USED USED VSED VSED VSED USEED —
A B C D E T
N ey dfRow MS cppsop SSroraL VSEp
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~
Program Title Multiple Linear Regression for 3 Independent Variables

Contributor’'s Name
Address

City State Zip Code
&

Program Description, Equations’ Variables Regr‘eSS'ion COEff'iC'ientS a, b, C, and d can be fOlJrId

by solving the following system of equations. Gauss' elimination method is applied.

. = + .+ ry. + .
Zt1 na+b Zx1 C Iy, d ):z1

_ 2

IX;t. = a Ix, ¥ b Z(Xi) +C Z(Xiyi) +d Z(Xizi)
_ 2

zyit1 =ay;+ b Z(Xiyi) +C z(yi) +d Z(yizi)
- 2

1z;t, = aizg + b Z(Zixi) +C Z(yizi) +d Z(Zi)

Also the multiple correlation coefficient is

1 2
, alIt,+ b Exiti +coIy.t, + dz Ziti ol (Zti)

R™ =
2 1 2
Zt_i - n (Zti)

This program also allows the user to choose a regression with zero intercept
(i.e., a =0). -

Multiple linear regression with two independent variables can also be calculated
by using thiskprogram; refer to the examples for details.

Operating Limits and Warnings
The set of data points must not be collinear nor coplanar.

This program has been verified only with respect to the numerical example given in Program Description /. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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ﬁ._,,,\.“,,._, e e N e 1
Sketch(es)

- J
f . . . )
Sample Problem(s) _A _set of data points are given as the following: ,

o 1 2 3 4 5
B 7 1 11 11 7
Y; 25 29 56 31 52
Z; 6 15 8 8 , 6
t; | 60 52 20 4 3
~__Find the regression coefficients a, b, ¢, d, R2,_”sqms, of squares, and
~_sums of cross products.
Solution(s) Load side one and two of card 1.
[A1 7 [+] 25 [+] 6 [+] 60 [C]---> 1, 1 [+] 29 [+] 15 [+] 52 [C]---»g,.....
7 [+] 52 [+] 6 [+] 33 [C]---~5 .....
. A(Ex1,‘,=, 3‘7,~2¥1ﬁ_=m,193. 1z; = 43,“,21:_.r =212, )
zxy = 1525, rxz = 275, zxt = 1440, zyz = 1593, ryt = 7301, £zt = 1874, -
x? = 341, 1y = 8267, 32° = 425, rt® = 10002)
_Load side one and two of card 2. Switch to - ey, S
[C]---> a = 103.447, b = -1.284, ¢ = -1.037, d ==-1.339; [D]---~ R =10.999 i
(7 [+] 25 [+] 6 [E]---> t = 60,50 .
( N\
Reference(s) Draper & Smith "Applied Regression Analysis" John Wiley & Sons, Inc. 1966
— - »
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data points.
Solution:

Load side 1 and side 2 of card 1. [A] | o
C[t]e[r]3[]1alc]= 10xq). 2(y1)s 3(z1). 14(ty), 1.(3)
2[#]3[#]7[*]29[c]~> ...
3[xlolxl7[x]aelc) > ......,
_a[rl[+]9[+]s3[c] >
s[+]7[+]3[+]28[c] >
[E]=>15(zx), 32(zy), 29(zz), 166(It).
.l__D—_]—>114(ny), 89(zxz), 550(zxt), 210(zyz), 1272(zyt), 1100(zzt).
[F1[E]—>55(2x2), 264(2y2), 197(222), 6394(5t2).
To store data on a card, .

= ; N

Sketch(es) .

i 1. .2 ,3 4 |5 .
T T t
X 1 2 3 4 s - ——
y i 2"" 3 '*’»9('*1—14. 7 D
z . 3 77 a i,s,

- t | ! 14 29~ ‘42~ -53- 28 —
L*" ‘ —
f . . )

Sample Problem(s) _ Example 2: Decide the regression line for the above set of =

Load side 1 and side 2 of card 2. Switch to

-f>1.000....-8(a), 1.000(b), 2.000(c), 3.000(d).

[D]—1.000(R?)

The tiny value of "a" suggests zero intercept.
~[f][c]=1.000(b), 2.000(c), 3.000 (d)
[D]—>1.000(R%), 4[F]11[*]9[E] —=53(k

Therefore load data card and

), sl s[Ebes(e).

~Therefore the set of data points is an exact zero intercept regression line.

Reference(s)
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(— )
Sketch(esﬂ)’ B | ’ L | ;
B i1 2 3 4
x| 1.5 0:45- 1.8 2.8
'y o7 2.3 1.6 4.5
ot |21 a0 a1 9a
L y

r
Sample Problem(s) Example 3: For the above set of data points, find the regression

Tine with two independent variables.

i.e., t=a+bx+cy
Solution: Simply consider all the z;'s as zero, and treat this problem as an 3
~ independent variable linear regression. i
Keystrokes: , S
Load side 1 and side 2 of card 1. [A] o
1.504].7+Jo[t]2.1[c]— 1.5(x1), 0.7(y1), 0(z1), 2.1(ty), 1(i).
-4s[t]2.3[*]o[4]a [c]-> ...,
1.8[*]1.6[t]0[*]4.1[C]~>..... .
2.8[+]4.5[4]0[+]9.4[C]~>..... ,

[E]-6.55, 9.10, 0, 19.6 (zx, Iy, Iz, It)
[f][D]-17.57, 0, 38.65, 0, 59.53, 0. (zxy, 5xz, 5xt, Tyz ...)

[f)[E]=13.53, 28.59, 0, 125.58 (Zx2, Iy2, 572, 1t2)
Load side 1 and side 2 of card 2. Switch to [NORM|.
[c]=-0.097(a), 0.791(b), 1.627(c), 0(d).
[pls0.998 (R2)

2[+]3[*]o[E]>6.366(E)

’
Reference(s)
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Multiple Linear Regression Card 1
1
I
Big Start Print?
STEP INSTRUCTIONS i KEYS DATAIUNITS
1)1load side 1 and 2 of card ] E;;:][;:::|
2 | Initialize LAl ] 0.00
3| To set print mode* lgfi_ | | 1.00
41Do step5 6 for i=1,2, ..., n I |
5| Input data: X X R |
y. V. I |
] 1
z. z, IS
: P IR T O
61 If you made a mistake in inputting x., y., z., | I |
t., then correct by ---- g X. I |
J J
y. [+ ] |
z, R
5 BRI A
7 | (optional) Recall the sums X { E :: i PRI
ot
8 | (optional) Recall the sums of products | £ ] D | 2%y, IXZ,EXE
R | R -
9| (optional) Recall the sums of squares | f Il E | |sx4%.zy.2,
L (22,5 2
10 | (Optional) To record data, press { I | ! !
[f] [WRITE DATA] and record. .
11 [Load side 1 and side 2 of card 2. i N |
12 |For zero intercept, go to step 14. [ I |
13 |Calculate normal regression coefficients [ C || ) a,b,c,d
then go to step 15 [ ] |
14 [Calculate zero intercept regression coefficient] [ f ][ C | b,c,d
15 |Calculate the correlation coefficient [ D[ ] R2
16 [Calculate estimated t from regression [ [ ]
input x [+ ] |
y y (S N
Z Y4 I E H : l £
17 |Repeat step 16 for different (x, vy, z)'s [ N |
18 | For a different regression, load data card I [ ]
and go to step 12. [ | |
.
I N
USER INSTRUCTIONS Continued next page | I |
| N |
L]
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User Instruetions

Multiple Linear Regression

Card 2

+b,c,d
+a,b,c,d

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

19

For a new case, go to step 1

NOTE:

*To clear print mode, press—

T

1311

|
o

—_—— —

.

——
I I
‘_‘L__J‘Eq

000000

[ | | | | I

| .

|
|
—

|

A A Ar Arar 1
| | | |t
|

i

iy
Lol

(UL
R
Hn[uni

i
-

==
L

_——
| | |
| N
‘ | |
| |

|
‘ |
—

A I S S
|
L

|
NSNS [y G i SN ) S|

‘
I || |

|1 | I | Il | |
| | |
| |
|
| | I

T
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STEP KEY ENTRY KEY CODF COMMENTS STEP  KEY ENTRY KEY CODE COMMENTS

@61 sLBLA 21 11 857  x -35

882  CF@ 16 2z @@ 858 €6SB@ 23 86

863  CF1 16 22 @1 859 ST+7 35-55 @7

864  CLRE 16-53 Gy 868 P3S 16-51

885  P2S 16-51 Tnitialize 861 ST+1 35-55 @1

806  CLRG 16-53 862  P3S 16-51

887  P3S 16-51 863 RCLA 36 11

888 ] ] 864 RCLD 36 14

869  RTN 24 l__ 865  x -35

816 #LBLB 21 12 866 €SB8 23 @8

811 sra 15 21 88 |Set -Plag for P'“"+ 867 ST+3 35-55 89

812 ! 81 868 RCLB 36 12

813 RIN 24 |_ _ _ _ 869 RCLC 36 13

814 #LBLC 21 13 878  x -35

815 K21 16-41 871 €SB8 23 6@

816 STx1 35-35 81 872 P3S 16-51

817 STx2 35-35 62 873 ST+3 35-55 @3

818 STx3 35-35 €3 874 ST+7 35-55 67

819  STx4 35-35 84 875 RCLE 36 12

820 X1 16-41 876 RCLD 36 14

@21 STOD 35 14 877  x -35

822 €sB8 23 6@ 678 6588 23 @@

823 ST+4 35-55 84 879 ST+4 35-55 04

824 X2 53 @88 RCLC 36 13

@25 S8 23 @8 881 RCLD 36 14

826 ST+@ 35-55 @@ 882  x -35

827  Ri -31 883 €SB 23 @@

628 STOC 3513 | Input x;, 4;, 2, 884 ST+9 35-55 89

629 6SBE 2368 | L. 70 lede 885 RCLA 36 11

838 ST+3 35-55 83 v and caleula 886 RCLC 36 13

831 25 16-51 887  x -35

832 ST+5 35-55 85 838 6SB8 23 @6

833 X2 53 889 ST+6 35-55 06

@34 ©Spe 23 68 898  P2S 16-51

635 ST+8 35-55 @8 891 ST+8 35-55 68

83 P35S 16-51 892  F8? 16 23 8

837  R¢ -31 893 6SB9 23 89

83 STOB 35 12 894 RCLI 36 46

639 cSp@ 23 @@ 895 1 81

848  ST+2 35-55 62 896 GSB@ 23 @@

841 e 16-51 897 ¢ -55

842 ST+8 35-55 6@ 898  STO0I 35 46

843 xe 53 899 RCL4 36 84

844 cSB8 23 @@ 188 ST0A 35 11

845 ST+2 35-55 82 161 RCLI 36 46

846 P25 16-51 182 sT0B 35 12

847 R¢ -31 183 ST:1 35-24 81

848 STOR 35 11 184 ST=2 35-24 82

@49 cspa 23 @8 185 ST=3 35-24 63

858 ST+l 35-55 61 186  ST=4 35-24 84

851 ST+5 35-55 85 187 F@? 16 23 66

852 X2 53 188 €S8 23 88

@53 csee 23 @@ 189  RTN 24 |— — — _—

854 ST+6 35-55 86 116 #BL9 2189 |Pant X, 4i,E

855 RCLA 36 11 4 111 RCLA 3611 | 4.

856 RCLB 36 12 ] 112 PRTX -14 L

REGISTERS
2 1 2 3 4 5 6 7

‘s ) Zx/h 2y /y, 2""/n zt/n Sx,=xt sx° Z(xq> Z(K§) i(xt)
SO St S2 2 |S3 S4 S5 S6 2/ 157 S8 2 |S9
24,2462t 2()° [ 2 (=) | £(yt) [s2. 5@t 2,28 2 (y2) | 2 (=) £(zt)
A B (o} D E
temp X, Zt temp q)b {temp z,C &mp 'ﬁ,d (,(%d Inaéqx
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64
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 RCLB 36 12 165 SPC T6-11

114 PRTY -14 176 RTN 24 |

115 RCLC 36 13 171 xlBle 21 16 15

ﬁg zgﬁ r-ﬁ 172 RCLE 36 86 )

! e 173 PRTH -14 2

118  PRTY -14 174 pzc 16-51 Keaa |l f"z>2ﬁ| >

119 RIN 24 175 RCLZ 36 82 g2°, 2t

126 slBL& 21886 |— — — — — 176 PRTY -14

121 DSPe  -63 @@ : 77 RCLS 36 86

122 PRTY -14 Print L 178 PRTX -14

123 DSP2  -63 82 179 P2s§ 16-51

124 SPC 16-11 188 RCL@ 36 86

125 RTN 24 181 PRTY -14

126 xlBle 2188 |— —— — — 182 SPC 16-11

127 F12 16 2381 |Change sign 183 RTN 24

128 CHS -2z |for corvection "“"’ - - - — =

129 RTN 24

138 #LBLD 21 14 _

131 sk 162101 |Covrection

132 6SBC 23 13

123 CF1 16 22 81

13¢  RTN 24 750

135 WBLE 2115 |— — — — —

136 RCLI 36 81

137 RCLI 36 46

138 x -35

139 PRTX -14

148 RCLZ 36 @f

141 RCLI 36 46 | Recall £x,2y,

142 X =33

143 PRI -14 Zz,2t

144 RCL3 36 83 350

145 RCLI 36 46

146  x -35

147 PRTX -14

148 RCL4 36 84

149 RCLI 36 46

156 x -35

151  PRTX -14

152 SPC 16-11

153 RIN 24

154 xlBld 211614 |— — — — —lm

155 RCL? 36 87

156 PRTX -14

157 RCL8 36 86

158 PRTX 14 |Recall £xg,2xz,

158 RCLS 36 @@

168 PRTX e | Ext, gz, 24t

161  P2s 16-51 s=t

162 RCLI 36 63

163 PRTY -14

164 RCL4 36 84 520

165  PRTX -14

166 RCLS 36 @

167 PRTX -14

168 P3S 16-51

LABELS FLAGS SET STATUS
"Start  "Print  [Tnput [Givection 2,2y, " Bint | FLacs TRIG DISP
: ° ) %XB)ZXZ)-" 82%2)2%2) t‘owccf‘/crr\— 0 OS OE; DEG [ FIX &
0 C’-{S 1 2 3 4 2 1 O | GRAD U Ssct O
- . _ — - — > > 0 m| RaD O | ENG O
Trint LI°Print 3 0 & n_sd=
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
881 xLBLc 21 16 13 857 e 88
882 SF1 16 21 81 @s8 STOD 35 14
803 ¥LBLC 21 13 ggg Rcig ig-gé
a84 6 86 6 3
m o sy g
886 5 85 ]
ge7  STOD 35 14 863 €SBb 23 16 12
@88 RCLS 36 65 864 ¥LBL3 21 63
@es STOC 35 13 865 P35 16-51
618 RCLY 36 89 ggg ggg; 2 gg gi
811 ST05 35 85 S§T:2 35-24 62
812 GSBb 23 16 12 st g o o4 868  ST=3 35-24 63
813 8 7] 1 elimmation 869 ST:4 35-24 84 ed 1o - '
614 STOE 3515 gzg :§ 16—:: 2% liminathion
815 1 81 ;
816 8 8@ 872 1 0 | and aleulate
817 STOD 35 14 872 STOE 3515 |4 b A
)
818 PS  16-51 874 5 85 )
819 RCLE 36 06 675 STOD 35 14
628 RCL4 36 84 876 P35 16-51
821 ST08 35 @@ gzg REL7 ;g g;
822 KRY -41 ; 28 -
823 P25 16-51 879 stoc 35 13
824 STOC 35 13 880  6SBb 23 16 12
825 €SBb 23 16 12 ggi Rgzg ;g-fi
826 8 88 2
827 STOE 35 15 ggi srgi 35 g{
828 1 81 z 3
829 5 85 885 RCLB 36 12
g3 STOD 35 14 ggg e "5-§2
831 P35  16-51 7 6 3
632 RCLS 36 85 a8 RCL9 36 89
@32 RCLS 36 89 889 RCL8 36 68
83¢ STO5 35 85 ggg X#6° 16—3§
835 XY -41 £ -
g3 P25 16-51 892 STOD 35 14
837 stoc 35 13 895 RCLZ 36 63
638 6SBb 23 1612 |_ _ 894  x -35
839 sLBL2 21 82 @95 RCL4 36 64
840 RCL6 36 86 896 - -45
841 ST=6 35-24 86 897  CHS -22
842 ST:7 35-24 67 898  RCL2 36 82
843  ST=8 35-24 08 899 P3§  16-51
o e o ae ;g? sToc 35-f§
845 6 86 _ : :
@46 STOE 35 15 nd_imination 182 RCL7 36 67
847 5 B5 |* ° 183 x -35
g4 STOD 35 14 ;gg Rgfg 36-§:
849 P25 16-51
856 RCLI 36 81 166 RCLS 36 88
851 P2S  16-51 16; x -35
852 STOC 35 13 06 - -45
853 6SBb 23 16 12 i?& RiLs 36 gg
854 5 85 -
855 STOE 35 15 111 RCLE 36 86
826 ! o REGISTERS i 2
8 9 {)
1 2 3 4 5 6 2 |7
26 |'sx/m [2y/n [22/n |2t/ |2x,2xt]| 3x £ (xy) Sai(xz_) sgi(x
SO S1 S2 z |S3_ S4 S5 S6 2 2
Zy,ﬂgi) ﬂxg),it 2(9) E(&i) 2(H‘L> Z2,5(2t) er,i‘t/n i(y z) i(l‘t ) Z(é‘é)
A B C D E
{CMP X)it)a- MP Ij) 'b -ézmp €< ‘&m P é)C/ (/(S(J 1.:”0("»(
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STEP KEY ENTRY KEY CODE COMMENTS KEY ENTRY KEY CODE COMMENTS
113 STOB 35 12 169  STOI 35 46
114  RCLI 36 81 178 2y -41
115 X -35 171 ST-i 35-45 45
116  CHS -2z 172 RTN 24
117 RCLC 36 13 173 #LBLE 21 15
118 RCL2 36 82 174 RCLD 36 14
119 x -35 175 X -35 ZEnF>vC+ X,Y,%Z,
128 - -45 176 K2y -41
121 RCLD 36 14 177 RCLC 36 13 Cié?C£ caleulade;
122 RCL3 36 83 178 X -35
123 X -35 179 + -55
124 - -45 188 XY -41
125 RCL4 36 84 181 RCLB 36 17
126 + -55 182 % -35
127 F1? 16 23 81 183 + -55
128 8 86 184  RCLA 36 11
129 STOA 35 11 185 + -55
138 F1? 16 23 @1 186 *LBLS 21 88
131 €707 22 87 187  PRTY -14
132 PRTX -14 188  SFC 16-11
133 LBL7 21 67 189  CF1 16 22 @1
134 RCLB 36 12 198 RTN 24 |
135 RCLC 36 13 191 xLBLD 21 14 T T T
136  RCLD 36 14 192  RCLS 36 85
137 6109 22 89 193  RCLB 36 12
138 #lBLb 21 1612 [ — — — — 194 x -35
139 RCLE 36 15 195 25 16-51
148 1 81 196 RCLI 36 81
141 + -55 197  RCLA 36 11
142 STOE 35 15 - 198 X -35 2
143 sT01 3546 |Subrowhine for 199+ 55 |(alewlade R
144  RCLC 313 |elimnahon 288 RCL@ 36 8@
145 GSBa 23 16 11 281 RCLC 36 13
146 RCLE 36 15 282 x -3
147 4 84 283 + -55
148 K=y? 16-33 284  RCLS 36 85
149  RTN 24 285 RCL 36 14
158 5 a5 286 X -35
151 + -55 287 + -55
152 £=Yy° 16-33 288 RCLE 36 86
153 RTN 24 289 - -45
154 5 8s 218 P35 16-51
155 + -55 211 LSTY 16-63
156  X=Y? 16-33 212 RCLA 36 8@
157 RN 24 213 - -45
158 5 85 214  CHS -22
159 + -55 215 z -24
168 K=y? 16-33 216 GCT0E 22 88
161 RTN 24 217 #LBLO 21 89
162 €10 221612 218 Ré <7
163 #LBL« 21 16 11 219 RY -31 -
164 RCLi 345 Mulbio and. 228 PRTX -14 Print XY,%¥
165  «x -35 ey 221 Rt 16-31
166 RCLI 36 46  subtract 222 PRTY -14
167  RCLD 36 14 223 Rt 16-31
168 + -55 224 G108 2 8
LABELS FLAGS SET STATUS
A 8 Sa, b,e,d °» R* i fyfa~t °Prink | FLaGs TRIG DISP
2 %ubmwhnuc X and - |° - ¢ 1 0 05'1\1 O‘QLF DEG FIX B
0 1 2 3o0d - 4 2 1 0¥ GRAD O scl O
- . . 2 g/:m. - 20 K| RAD O | ENGO
?rnn+ BPHY))‘M%.% 3 O K n
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Program Description |

Program Title SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS

Contributor's Name Robert E, DeBolt

Address 9667 Taylor Court B
City Pickerington State Ohio Zip Code 43147
\
N
Program Description, Equations, Variables
Coeffiicient ~rl sl t1 wul vl wl kl,
Matrixs r2 82 t2 u2 v2 w2 k2

r3 83 t3 w3 v3 w3 k3 k
4 84 t4 u4 W ws k4
r5 a8 t3 w5 v5 w5 kS
r6 26 t6 ué v6 w8 k6°-

By Crout's method, let (tij) be the elements of the given matrix and (Aﬁ)

be the elements of the derived matrix, Then

i-1
Ay =0, = E-:l A (diagonal terms)
-1 :
Aij -y - kz-l AikAkJ (i>j, gives the lower half)
_ i-1 S
Aij .{;ij - El LikAkj} /A“ ( iC j, gives the upper half)
The solution vector is o o
X = A e T k§+l A% (1«1 ccy m) o

Operating Limits and Warnings
1, Re—order the equations, such that rl is not zero,

2, "Error" implies inconsistency.

\ y

This program has been verified only with respect to the numerical example given in Program Description /. User accepts and usesw
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\_ _J/




68

Program Deseription 11

g

r s
17 34
34 170
| 170 748

148 3816.5
3816.5 10669

19669  105325,625
L

. )
Sketch(es)

\_ W,
g 3

Sample Problem(s) Compute the solution for the following set of equations:
Variables and coefficient matrix:

t u v

170 748 3816.5

748 3816.5 19669
3816.5 19669 105325, 625
19669 105325,6825 573286.75

105325,625 573286.75  3172438,532
573286,75 3172438,532 17757325,57

w k
19669 1781.6
105325,625 4864,.65
573286,75 22810.975
3172438,532 90845,9625

~

17757325,57 412293,4438
100361561.9 1856770,.791

Solutian(s)
r = -11,52568830
s = -28,86312210
t = 45,32824695
_ a= 1,755025950
v = =2,815475715
v= »1994145369
\— J
1 A
Reference (s) R
Nielsen, Kaj L,, Methods in Numerical Analysis,
page 185, The Macmillan Company, 1956,
_ J
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Program Deseription 11
(- — T - )
Sketch(es)

\_ _J
2 1
Sample Problem(s)  Compute the determinant and the inverse of the coefficiemt 7

matrix in the preceding problem,
1., In order to compute the determinant of the coefficxent matrix, less the
- ,_k vector, do the following:
l.1 Record the values obtained after calculation for the follovingx 7
- 82 => record cl t3 => record c2 )
~ u4 => record ¢33 v5 & record ¢ =@
~ w6 = record 5
12 l'he deteminant-rlxclxc2xc3xc4xc5
2, ‘!he invorn may be computed by substituting each columm of the identity
natrix of order S5 for the k vector., The solutions obtained by selvisig
tho syste- with this program roprennt the rempective solumm mtor- .f
tho inver-o -strix.
Solution(s) determinant = ) 17
17 x 102 x 484.5 x 2180.25 x 9447, 1507 x 39365.555 = 6,812303266 x 10
~ «23704060 =-.00407230 -,07938403 .00076420 -,00381044 -,00057157
-,00407230 ,30004782 -,06239595 -,06620895 ,02375172 -,00206822 |
4 ) =e07938403 -,06239595 ,06240250 ,000287968 -.00859995 ,00095261 |
A’, | ,00976420 -,06620805 ,00028796 ,01782172 -,00603319 00051864
00381044  ,02375172 -,00859985 -,00603319 ,00264614 -,00025403 |
- --,00057157 -,00206822 ,00095261 ,00051864 -,00025403 .00002540”17 y
( )
Reference(s) _
- J
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6 EQUATIONS
RCL (for card 2/2)
STEP INSTRUCTIONS DATAIUNITS KEYS DATAONITS
1.| Load side 1 and side 2 of card 1/2, [
2. | Place side 1 of card 2/2 inte reader slot L] |
mt de mot engage. I
3.| Eater rl: rl LA [ | rl
[
4, | Enter sl, t1, ul, vl, wl, ki, | | | |
r2, =2, t2, u2, ..., thru v§ [ L
followed by R/S each entry: (R/S][ |
LI
5, | Immediately upon emtry of v5:R/S, engage fiJ [,7 - ,;J
card 2/2 in the card reader, The card will Lf,j] [7]
be read automatically, The calculater will B ,H ,,,,, ]
stop with value AS& after side 2 of the card L]
has been entered. I
[
6, | Enter wS, k5, ré, a6, 6, ... thru ké I
followed by R/S each entry: [R/S][ |
| (I
7.| After entry of k6, the calculator will rum 0]
for approximately 20 seconds amnd will stop [ 1]
with solution r, [7;7] [71 r
LI ]
8.| To display all solutions: LA [ ] r
[R/S|[ | s
[B/s|[ | t
| B/S] LE% u
/sl | [
.
Note: If, during step 5, you fail to engage [ 10
card 2/2 in the card reader, them do the ]
felloving asteps: | ,] [,,;; ]
I
| 9.| Prepare for Merge: [ g | MERGE
10.| Enter card 2/2, side 1 and side 2, 00
11,| Start pregram: [7781 [;J Asg
12,| Go to Step 6, (I
.
LI ]
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KEY ENTRY

KEY CODE

67Program Listing |

7

COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
oo1 f IRL B |31 25 12| f LBL A | 31 25 11 | START:
x 11 “ST0 0 33 00| with rl.
- 51 R/S 84 | Enter: sl,
f LBL C [31 25 13 060 h X:I 35 24
RCL 0 34 00 2 03]
¥ 81 4 04
S10(i) 33 24 h X:I 35 24
f DSz 31 33 £ GSB C [ 31 22 13
h RIN 35 22 R/S 84| t1
010 f LBL 0 | 31 25 00| RCL 10 f GSB C | 31 22 13]
0 00 R/S 84| ul
GTO D 22 14 f GSBC | 31 22 13
£f LBL 1 [31 25 01] RCL 11 R/B 84| W
1 01 | 070 £ GSB C | 31 22 13
GTO D 22 14 R/S 84| w1
£ LBL 2 | 31 25 02| RCL 12 f GSB € [ 31 22 13
2 02| R/S 84| k1
GTO D 22 14| £ GSB c | 31 22 13]
- £ aLzs_gg_ RCL 13 gﬁ_l_ Sf r2
GTO D 22 14 R/S 84| a2
£ LBL 4 | 31 25 04| RCL 14 RCL 1 34 01
4 04 RCL E 34 15
GTO D 22 14 080 £ GSBE | 31 22 15
f LBL 5 |31 25 05| RCL 15 ST0 0 33 00
5 05 R/S 84| t2
GTO D | 22 14| RCL1]|] 34 01
f LBL 6 | 31 25 06| RCL 16 RCL D 34 14
8 086 f [ 31 22 12|
030 GTO D 22 14 R/S 84| u2
f LBL 7 | 31 25 07| RCL 17 RCL 1 34 01
7 07 RCL C 34 13
GTO D 22 14 f GSB B | 31 22 12
£ LB, 8 | 31 25 08| RCL 18 090 R/S 84| v2
8 08 BRCL 34 01
GTO D 22 14 RCL B 34 12
£ LBL 9 | 31 25 09| RCL 19 f GSB B | 31 22 12
F IO D | 31 25 LF By ot ™
040 1 o1 RCL A 34 11
0 00 f GSB B 1
+ 61 R/S 84| k2
h X:I 35 24 RCL 1 34 01
RCL(i) 34 24 700 f GSB 9 | 31 22 09
h X:Y 35 52 £ GSB C | 31 22 13
h X3I 35 24 R/S 84| r3
h R¥ 35 5 ST0 2 33 02|
£ LEL E 3123 13 Y m e B
050 - 51 RCL E 34 15
h RN 35 22 f GSBE | 31 22 15
g LBLfa | 32 25 11| Overlay ST0 1 33 01
gURRGE 42 7)) comtrol. T 3 si o] ©°
g% 84 RCL D 34 14
h SPAl 35 84 f @B E | 31 22 15
REGISTERS
0 1 2 3 4 5 6 7 8 9
8 t u v 4 used used used used
S0 St S2 S3 S4 S5 S6 S7 S8 S9
used used used used ased used used used used used
A used 8 used ¢ used used E used used
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67 Program Listing 11

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
RCL 1 34 01 f GSBE | 31 22 15
f GSB 8 | 31 22 08 170 RCL 2 |
ST0 0 33 00 f GSB 6 | 31 22 08
R/S 84| u3 RCL 1 34 01
RCL 2 34 02 f GSB 2 | 31 22 02
RCL C 34 13 f GSB C | 31 22 13
f GSBE |31 22 15 R/S 84| wa
120 RCL 1 34 01 | RCL 3 | 34 03]
2 RCL A 34 11
fﬁ%ﬁ% 33}_25_01_13 f GSBE | 31 2215
R/S 84| v3 RCL 2 34 02
RCL 2 34 02 180 f GSB 5 | 31 22 05
RCL B 34 12 RCL 1 34 01
f GSBE | 31 22 15 f GSB1 | 31 22 01
RCL 1 34 01 f GSB C | 31 22 13
f GSB 6 | 31 22 06 R/S 84| k4
f GSB C | 31 22 13 RCL 3 34 03]
130 R/S 84| w3 £ GSB 9 | 31 22 09
RCL 2 34 02 RCL 2 34 02
RCL A 34 11 £f GSB 4 | 31 22 04|
f GSBE |31 22 15| RCL 1 34 01
RCL 1 34 01 190 £ GSB O | 31 22 00
f G £
f GSB C | 31 22 13 %%_c__al_zz_%% r5
R/S 84 | k3 STO 4 33 04
RCL 2 34 02 | R/S 84| &b
f GSB 9 | 31 22 09 RCL 4 34 04
140 BCL 1 34 01 RCL E 34 15
f GSB 4 |31 22 04 f GSBE | 31 22 15
£ GSB C |31 22 13 STO 3 33 03
R/S 84| re R/S 84| t5
ST0 3 33 0 200 RCL 4 | 34 04)
R/S 84 | a4 RCL D 34 14
BRCL 3 | £
RCL E 34 15 RCL 3 34 03
f GSBE |31 22 15 | f GSB 8 | 31 22 08
ST0 2 33 02 | STO 2 33 02| ub
150 R/S 84| t4 R/S 84
RCL 3 34 03 RCL 4 34 04
RCL D 34 14 RCL C 34 13
f GSBE |31 22 15 f GSBE | 31 22 15
f GSB 8 |31 22 08 f GSB 7 | 31 22 07
ST 1 33 01 RCL 2 34 02
R/S 84 | u4 f GSB3 | 31 22 03]
RCL 8 34 03 ST0 1 33 01
RCL C 34 13 R/S 84| v5
160 f GSBE |31 22 15 RCL 4 34 04
RCL 2 34 02 RCL B 34 12
f GSB 7 |31 22 071 f GSBE | 31 22 15
RCL 1 34 01 _ RCL 3 34 03
f GSB3 |31 22 03 2 GSB 6 22
STO 0 33 00 L RCL 2 _31—34 9‘g'o
B/S 84 | v4 f GSB 2 | 31 22 02
RCL 3 34 03 RCL 1 34 01
RCL B 34 12 GTOfa | 22 3] 11
LABELS FLAGS SET STATUS
A START P used [° wused used |“used 0 FLAGS TRIG DISP
a c d e 1 ON OFF
used o O X | DEG FIXx K
° used |' wused 2 used 5 used |% used 2 1 0 | GRAD O sci O
5 used |6 7 3 3 2 0O K RAD O EN%LD
used used used used 3 O ¥ n
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 RCL 9 34 09 “RCL 2 37 02
f GSBE |31 22153 RCL 9 34 09
ST0 0 33 00 f GSBE | 31 22 15
_R/S 84| ws 060 S10 1 33 o1
RCL 4 34 04 R/S 84| we
RCL A 34 11 RCL 5 34 05
£ GSBE |31 2215 RCL A 34 11
RCL 3 | 34 03] f GSBE | 31 22 15
£ GSB 5 |31 22 05 RCL 4 | 34 04
010 34 02 f GSB 5 31 22 05|
f GSB1 [31 22 01 RCL 3 34 03
RCL 1 34 01 f GSB1 | 31 22 01 |
RCL 8 34 08 RCL 2 34 02
f GSBB [31 22 12 070 RCL 8 34 08
R/S 84 | k5 f GSBE | 31 22 15
RCL 4 34 04 RCL 1 34 01
f GSB9 |31 22 09 RCL 6 34 06
BCL 3 34 03 GSBE | 31 22 15
f GSB 4 |31 22 04 RCL 0 34 00
020 RCL 2 34 02 h X1Y 35 52
£ GSB 0 31 22 00 STO 33 00
RCL 1 34 01 R/S . 84| k6
RCL 7 34 07 h X:Y 38 52
f GSBB |31 2212 080 h Ry 35 53
ST0 0 33 00 h X3Y 35 52
R/S 84| ré RCL 5 34 05
ST0 & 33 05 h X3Y 35 52|
R/S 84 | =6 ST0 5 33 05
RCL S5 | 34 05 h RS 35 53 |
030 RCL E 34 15 f GSB9 | 31 22 09
f GSBE |31 22 15 RCL 4 | 34 04|
ST0 4 33 04 f GSB 4 | 31 22 04|
%5_3 34 83- 6 090 ¢ MT%_%
RCL D 34 14 RCL 2 | 34 02|
f GSBE |31 22 15 ROL 7 | 34 07|
RCL 4 34 04 T GSBE | 31 22 IS |
¥ GSB 8 | 31 22 08| RCL 1 31 01
ST0 3 33 03 RCL 5 | 34 03
040 R/S 84 | ué f GSBB | 31 22 12| soln: w
REL 5 34 05 RCL 5 34 05
RCL C 34 13 RCL 4 34 04
f GSBE [31 2215 RCL 6 34 06
RCL 4 34 04 100 f GSBE | 31 22 15
f GSB 7 |31 22 07 ST0 3 33 03| v
RCL 3 34 03 RCL 7 34 07
£ GSB3 |31 22 03 RCL 4 34 04
ST0 2 _33 02| RCL 8 | 34 08]
%é 84| v6 f GSBE | 31 22 15
050 5 34 05 RCL 3 34 03
RCL B 34 12 RCL 9 34 09
f GSBE |31 2215 f GSBE | 31 22 15
RCL 4 | 34 04] ST 2 33 02| »
f GSB 6 | 31 22 086 110 0 00
RCL 3 34 03 GSBfe | 32 22 15
f GSB 2 | 31 22 02 f GSB]1 | 31 22 01
REGISTERS
1 2 3 4 5 6 7 8 9

SO

S2

S3

S4

S5

2]
D

S7

S8 S9
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
RCL 3 34 03
f GSB 2 |31 22 02 170
RCL 2 34 02
f GSB 3 31 22 03
S1T0 1 33 01 | ¢
4 04 |
| 32 22 15 |
RCL 3 |
£ GSB 6 31 22 06
RCL 2 34 02
f GSB 7 31 22 07 180
RCL 1 34 01
£ GSB 8 31 22 08
S0 O 33 00 | =
9 _09 |
g _GSBfe 32 22 15
130 M—_ 34 Il
g2 GSB E 31 22 15
RCL 3 | 34 03]
f GSBE |31 52 15 190
RCL 2 34 02
RCL C 34 13
f GSB E 31 22 15
RCL 1 34 01
RCL D 34 14
140 f GSB E 31 22 15
RCL 0 34 00
RCL E 34 18
f GSB E 31 22 15
ST0 § 33 06 | r 200
f LBL A |31 25 11 | RCL solutions,
n?._n__aa_nﬁ_ r
R/S 84
RCL 0 34 00 | s
R/S 84
150 RCL 1 34 01 | ¢
R/S 84
RAL 2 | 3402w
R/S 84
a3 34 03 210
R/S 84
RCL 4 34 04 | w
R/S 84
GTO A 22 11
g LBL fe [32 25 15
160 1 01
0
+ 61
h STI 35 33
RCL(4) 34 24 220
LABELS FLAGS SET STATUS
A B C D 0
FLAGS TRIG DISP
a b (o} d 1
o D¥ | oea R | Fx X
0 1 2 3 2 1 0 % | GRAD O sag
2 O RAD O EN
5 6 7 8 3 3 0O % n




Hewlett-Packard Software

In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully
programmable calculators is nearly limitless. And in order to see the practical side of this potential,
we have several different types of software to help save you time and procgramming effort. Every one of
our software solutions has been carefully selected to effectively increase your problem-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs

To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex-
tensive library of “‘Application Pacs”. These programs transform your HP-67 and HP-97 into specialized
calculators in seconds. Each program in a pac is fully documented with commented program listing,
allowing the adoption of programming techniques useful to each application area. The pacs contain 20
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder.
Every Application Pac has been designed to extend the capabilities of our fully programmable models
to increase your problem-solving potential.

You can choose from:

Statistics Mechanical Engineering
Mathematics Surveying
Electrical Engineering Civil Engineering
Business Decisions Navigation
Clinical Lab and Nuclear Medicine Games

Users’ Library

The main objective of our Users’ Library is dedicated to making selected program solutions contri-
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users’ Library, you'll have
at your fingertips, literally hundreds of different programs. No longer will you have to: research the
application; program the solution; debug the program; or complete the documentation. Simply key
your program to obtain your solution. In addition, programs from the library may be used as a source
of programming techniques in your application area.

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs;
catalog updates; and coupons for three programs of your choice (a $9.00 value).

Users’ Library Solutions Books

Hewlett-Packard recently added a unique problem-solving contribution to its existing software
line. The new series of software solutions are a collection of programs provided by our programmable
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users’ Libraries.
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application
areas (including two game books).

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up
to $35.00 over single copy cost.

The Users’ Library Solutions Books will compliment our other applications of software and provide
you with a valuable new tool for program solutions.

Options/Technical Stock Analysis Medical Practitioner
Portfolio Management/Bonds & Notes Anesthesia
Real Estate Investment Cardiac
Taxes Pulmonary
Home Construction Estimating Chemistry
Marketing/Sales Optics
Home Management Physics
Small Business Earth Sciences
Antennas Energy Conservation
Butterworth and Chebyshev Filters Space Science
Thermal and Transport Sciences Biology
EE (Lab) Games
Industrial Engineering Games of Chance
Aeronautical Engineering Aircraft Operation
Control Systems Avigation
Beams and Columns Calendars
High-Level Math Photo Dark Room
Test Statistics COGO-Surveying
Geometry Astrology

Reliability/ QA Forestry



INDUSTRIAL ENGINEERING

Programs selected from the areas of business, math, and statistics including
Depreciation Schedules, Invoicing-Inventory Control, Simultaneous Equa-
tions, Multiple Linear Regression, and Single- and Multi-Server Queues.

DISCOUNTED CASH FLOW/PRESENT VALUE ANALYSIS

DEPRECIATION SCHEDULES

INVOICING AND INVENTORY CONTROL

PRODUCTION MONITOR AND RECORD

LEARNING CURVE

X and R CONTROL CHART

SINGLE- AND MULTI-SERVER QUEUES

TWO WAY ANALYSIS OF VARIANCE WITH REPLICATIONS
FIXED EFFECTS MODEL

MULTIPLE LINEAR REGRESSION FOR 3 INDEPENDENT
VARIABLES

SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS
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