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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 1l 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 |l 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 I and
Program Listing |l 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. . a1
Program finds the net present value or internal rate of return for

up to 22 cash flows.

DEPRECIATION SCHEDULES . . -
Program eva1uates the deprec1at1on schedules for stra1ght 11ne,

sum-of-the-years'- digits, and declining balance. Also calculates
the crossover point between straight-line and declining balance
depreciation.

INVOICING AND INVENTORY CONTROL . . .. 20
Program permits automatic price extens1on, sub and’ grand tota]11ng

of units and dollars, and automatic removal of units from inventory.
Unlimited number of line items and associated prices are possible
via separate data cards.

PRODUCTION MONITOR AND RECORD. . .. 25
Computes a production efficiency factor n for 'each’ pa1r of entries

(no 1imit of entries) which consists of a number of units per job
and a number of hours to accomplish the job.

N G CURVE [} ] ] L] [ ] 1 ] ] [ ] [ ] ] [} [} [] L] [} ] [ ] ] 1 L] ] L] [ ] [ ] 31
LEAR Ir\%ven the initial value and slope, this program calculates the Nth

unit value and/or the average value between any two N's.

X AND R CONTROL CHART T O 1
X (mean) and R (range5 are used to decide periodically whether a
process is in statistical control.

SINGLE-AND MULTI-SERVER QUEUES . . T

Queueing theory for infinite and finite customers.

TWO WAY ANALYSIS OF VARIANCE WITH REPLICATIONS FIXED EFFECTS

MODEL . . . - |
Program computes 'a two way "ANOVA with rep11cat1ons. Equal cell sizes

are necessary. The program requires single data entry and produces

a full ANOVA summary table including estimates of strength of association
for the three effects. Program is 1imited to 16 cells. The F ratios
computed are for a fixed effect model.

MULTIPLE LINEAR REGRESSION FOR 3 INDEPENDENT VAR{ABLES Y/
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
Tinear equations.

SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS . . , . Y
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 Deseription 1

( ) N
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 J
-

Program Description, Equations, Variables 1) given a series of up to 22 cash flows (FP
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 = X Fj/(1+i)J j=0 to n 7 .

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

Newton Formula.

K given by the
2) Given FO, i and n the program calculates the value of F1=F2=...=Fn
that makes the expression for S (see above) equal to O.
3) Given Fg» 1 and Fi=Fy=...=F) the program calculates the value of
n that makes S = O.
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/(1+i)j and £ F,/(1+1)®  for j=1 to n.
6) n =-Ln (1-iF/F,)/Ln(1+i) Fi=F,=..=F_ = iFo/[1-(1+1)7"]
Operating Limits and Warnings 1) NO more than 22 cash flows (0,1,...,21) should

be used. 2) when calculating '"n" the combination of the values for Fo»
1 and F1=F2=....=Fn can make the program unfeasible, in that case ERROF
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.

\.

r

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 11

<
Sketch(es)

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

ment:
End of year Cash flow ($)
0 -55,280
1 12,000
2 12,000
3 12,000
4 12,000
5 42,280
What is the internal rate of return of that investment?
REYSCYORES:
Solution(s) 5 LA] 0.00
55280 [CHS] [R/S] 1.00
4 [B] 1.00
12000 [R/S]] 5.00
42280 | R/S] 0.00
L] [Aa] 10.56 (on PAUSH
14.58 "
15.00 "
. ) L 15.00 "
internal rate of return with a precision of 0.001 % 15.00

(Press [E] and the program will display seq. j, F]./(l+i)J andi:Fj/(l+i){J

4 . ) . )
Reference(s) Mao, James. T.; '"Corporate Financilal 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% ?
" "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 % y
T T 1A {atter 3 iterationsy)  1&.39 1nt. rate of ret.
(Reference(s) Weston & Brigham, '"Managerial Finance'",Fifth Editionj; h
The Dryden Press, Hinsdale, Illinois, 1975
\. J




Program Desecription 11

Sketch(es)

N J

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%7

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) K€YS trokes:
300000 [CHS] | ENTER] ~300000.00
8 [ ENTER | 6. 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 [E].

J

7
Reference(s) SChweyer Herbert, "Process Engimeering Economics",McGraw-Hill,

New York, 1955
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User Instruetions
1 i? PV? Flash Z}
K Fotifn  _F titewr  Disgounted
STEP INSTRUCTIONS DA¥xﬁzws KEYS DS#JS:LS
1 Load side 1 and side 2 0]
If the unknown is the internal rate of |
return (i) or the present value (PV) L*VJl, o
do steps 2 and 3: L1 |

2 Input n (number of periods after 0) n [ a |l ] 0.00

3 Input the cash flow series Fp,..,F_ F. Ir/s! | ] j+1
*Repeat step 3 "n+l" times. Each time - [ | |

the calculator will display the seq. | [
number of the cash flow you should | I |
enter: 0,1,2,...,n. After the n-th [ | | |
cash flow has been entered the cal- [, ][WW,J
culator will display zero [ Ir ] 0.00

4 | Optional: if at any period (j) you [ ] ]
want to enter "Kk" equal cash flows [ I J
F} = Fj+1 = = Fj+k ; lnput "k" k | B || B J
and continue with step 3. [ [

5 | If the unknown is "i" | £ ][ a | i (%)
After each iteration the value of i [ I ]
obtained at that point from the New- [ ]
ton formula will be displayed for 1 se¢. [ ] | i (%)

* For a new case go to step 2 [ oo

5 If the unknown 1s Present Value (PV): i (% | £ ]| B | PV
* For a new case using a diferent "i" Lo
repeat the step again. | [ ]

2 If the unknown is F,=F,=..=F_ = PMT | | ]

Input F, value Fn [ENT[] ] Fq
Input i value i (%) lEnTl| | i (%)
Input n  value n [ ¢ |l N PMT

* For a new case repeat the step again. [

2 If the unknown is n: [ ]

Input F, value Fj | ENT] | | Fr
Input i value i (%) [enT] | i (%)
Input PMT value (PMT=F.,=F.=....=F_) PMT [ ol | n

* For a new case repeat the step again. | [T ]

** | OPTIONAL: If after the calculator has | E|| | J
displayed the unknown valué (1, PV, n | l['" | F./(1+1)
or PMI') you want to see the discounted | '|[;'W] ng./(l+L)j
and accumulated wvalue for each year of | ][ ’] &3
the series (im rIash mode),; begimring I

PRES | L
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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 |CcF 1 35 61 01l the series of 058 | CHS 42
003 |cF 2 35 61 02 cash flows. 059 | v* 35 63
004 |CF O 35 61 00 060 CHS 42
005 |cL REG |31 43 061 [1 01
006 |sTO ¢ 33 13 062 | + 61
007 |1 01 063 [ = 81
008 |cHs 42 064 | STO D |33 14
009 Ix=71 35 24 065 | sFr 3 35 51 03
010 LBL O 31 25 00| Load the cash 066 | RTN 35 22
011 |[ISZ 31 34 flows in RO to 067 | LBL 5 31 25 05
012 |LBL 2 31 25 02 068 [0 00
013 |RC T 35 34 | Bn (0 <0 =21) IGeg [x=T [35 24
014 |[rR/S 84 22 cash flows inlo70 SF 1 35 51 01
015 |STO (i) |33 24 total. 071 |RCL C 34 13
016 [|ILBL 8 31 25 08 072 | INT 31 83
017 |RC I 35 34 073 | sTo E  [33 15
018 [RCL C 34 13 074 |GSB 4 [31 22 04
019 [x # g 3% 8% 075 | RTN 22 |l ___
020 GTO 076 | LBL D 31 25 14
021 |0 00 077 | CL REG [31 43 Tﬁ Caécul?te °
022 |RTN 35 22 | 8;8 ETO D gg %% when fg, 1 an
Ooq o B2l 25 1A 10 10ad k equal [ —T5cs s 132 25 13| 1.2 n
025 |1 01 and consecutive 081 | R4 35 53 are given.
cash flows (F.=
026 |- 51 J 082 | STO O 33 00
027 ISTO E 33 15 F. .=..= F. ) 083 | CcHS 42
028 [RC T 35 34 I+l J+k 084 | Rt 35 54
029 IR/S 84 085 | X 71
030 ISTO D 33 14 086 |RCcL D [34 14
031 |STO (i) |33 24 087 |+ 81
032 [BL 4 31 25 088 |1 01
033 CL D 34 14 089 |- 51
034 {ISZ 31 34 090 CHS 42
035 |sTO (i) |33 24 091 [IN 31 52
P36 [RCL E 34 15 092 |CHsS 42
037 [|INT 31 83 093 [GsB 6 31 22 06
038 RC I 35 34 094 |IN 31 52
D39 Y 32 61 095 |+ 81
040 CTO 4 22 04 096 [sT 1 35 33
D41 F? 1 35 71 01 097 [INT 31 83
D42 [RTN 35 22 098 |RCL C |34 13
D43  [BTO 8 2208 | __ 099 |+ gl
D44 JLBL C 31 25 13 100 STO C 3 13
D45 L REG [31 43 | couat to b or. = [LOL [RC T 35 34
D46 STOQ C 33 13 172" [102 [sF 3 35 51 0
47 ] 35 &3 ..=Fn, when FO’ 103 !RTN 35 22
D48 [SB ¢ 32 22 131 . d e gi- 104 {1I.BL 4 32 25 14 {To calculate the
D49 R 35 53 1 and n are ¢ 105 |0 00 internal rate of
050 STO 0 133 00 ven. 106 [X3°I 35 24 return (i) by
D51 | CHS 42 18; STO g 33 15 using the Newton
D52 ] 1 RCL 34 00
RS T SRAc 32 24 109 [STO D [33 14 formula. -
D54 X 71 110 LBL e 32 25 15 ]F =ZF./(l+i)J
D55 | GSB 6 |31 22 06 111 |ISZ 31 34 J
D56 RCI, C 34 13 112 |RCL (1) |34 24 is store in RT)
REGISTERS
1 2 3 4 5 6 7 8 9
° Fy Fy Fy F3 Fa Fs Fg Fy Fg Fg
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
Fio Fia Fio Fi3 Fi1a Fig Fie Fi7 18 Fi9
1
A on 8 F21 ¢ n.1i P 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 Il .. 169 R¢ 35 53
114 [RC I 35 34___|and F'=)-3/(1+1) [i7o R4 35 53
115 [GSB 9 31 22 09 2.5 171 GSB 7 31 22 O
116 |yx 35 63 |X F/(1+1) 172 | sT0 C¢_|33 13
117 |+ 81 173 GTO d 22 31 14
18 |GSB 9 31 22 09 174 LBL 3 31 25 03 After the value
119 |RCL D 34 14 175 R 35 53 of 1 has been
120 XY 35 52 176 R¢ 35 53 foﬁﬁd, this rou
ST 178 STQ C 33 13 i
123 |GsB 9 |31 22 09 179 | Frac |32 83 ] ¢ (fraction) a
124 |F? O 35 71 0( 180 EEX 43 displays 1t as
125 |GgTO 1 22 01 181 2 02 a pertentage.
126 |LST X 35 82 182 X 71
127 |gsB 6 31 22 O 183 | RTIN 3% 22 | ___
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 ]
135 [LBL 1 31 25 01 191 | IBL E | 31 25 13 To flash (afted
136 |[RC I 35 34 192 F? 3 35 71 03 the unknown had
137 |RCL C 34 13 193 GSB 5 {31 22 05| been calculated
138 |INT 31 83 194 SE O 35 51 00 . F./ o
139 |X#Y 37 61 105 | GsB d 32 22 14] J* Fy/(1+i)-,
140 GTO e 22 31 1% 196 RCL D |34 14
141 [F? O 35 71 00| If flag O is ON [197 | cF 0 |35 61 00 F./(1+1i)7
142 |RTN 35 22 Returns to SubE|[ 198 | rTN 35 22 _ J for j=1,n
143 [F? 2 35 71 02| If flag 2 is ON [ 199 LBL b [32 25 12] To calculate
144 |RIN 35 22 Returns to Sub. |20 CF 3 35 61 03] the present
145 |RCL C 3;1 13 b. 201 GSB ¢ {32 22 13| value (PV) of
146 | FRAC 32 83 202 SF 2 35 51 02 i
147 [RCL. D |34 14 205 [ GsB.d |32 22 14] 2,900.53°0
148 |RCL E 34 15 204 RCL D |34 14 J
149 [+ 81 205 | RIN 35 22 |
150 - 51 206 LBL a 32 25 11 To calculate
151 | EEX 43 To flash the neW 207 | CcF 3 35 61 03] the internal
152 [2 02 value of 1 givenl 208 | GTO d {22 31 14| yate of return
153 | X 71 by the Newton 209 RTN 35 22 (i
154 | PAUSE 35 72 formula (1i.) 210 ILBL 6 [31 25 06
155 | EEX 43 J 211 | RCL C |34 13 |CGroup of state-
156 |2 02 212 | _FRAC [32 83 ments used se-
157 |+ 81 : 213 1 01 veral times
158 | ENTER __ |41 To compare 1, tq—5 1 4 61
159 | ENTER 41 i. .3 if the 215 RTN 322 Y\
160 RCL C_ |34 13 J-1 216 | IBL 7 |31 25 07]Group of state
161 | FRAC 32 83 absolute.value 217 RCL C |34 13 ments used se—
163 [ ABS 35 64 ce 1s <= than 19 . 61
64 | EEX 43 .001 then ij is [220 RTN 35 727
165 | CHS 42 . T Flach % 1f
166 T3 03 the internal ra- 25% ;—\’};’Log gé %i 83 gi flgs}} XOItf
167 | X > ¥ 372 81 te of return. 523 X - 131 84 ag 1s
168 1 GTO 3 22 03 224 RTN 35 22
S — lLABSLS FLAGS SET STATUS
and B+ |egual —Fi emrc C-Pho calefilagh, [Pflash [ faes  TmiG DISP
calc. i |calc. PV [‘used ‘used ° used used 0 OS ng DEG & FIX ®&
0 used [ used 2 used |® used 4 used 2 used 10 & | GRAD O sci O
5 5 3 2 0 R RAD O ENG _O
used used used used used used 3 0 ® n__2




Program Desecription 1

~
Program Title

DEPRECIATION SCHEDULES e R R

Contributor’'s Name | HEWLETT-PACKARD COMPANY B T ———
Corvallis Division

Address 1000 N.E. Circle Boulevard

cty __ Corvallis, OR 97330 tate  ZipCode . .
\_

4 )

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 (RBV), 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 @3 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 213 year’s
values for an asset with 20.5 years life) are calculated correctly. However, all T e
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

Operating Limits :

\_

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.

L

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




Program Desecription |

e
Program Title

Contributor’s Name

Address

City State Zip Code
\_

( N

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 T T
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 S
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 e
sufficient depreciation for others. The crossover calculation ( {3E ) 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 e
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. This is
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 ;

N
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.

L )
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Program Desecription 1

(Program Title

Contributor’s Name

Address

. State Zip Code _

City
\.

-

Program Description, Equations, Variables .

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 ( f ) ) may be used with the declining balance ({3 @)
and straight line (g3 BY) depreciation routines as follows:

1.
2.

Use 3 B to determine the ‘‘crossover point’’ and associated values.

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 3.

Now use [ B} 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 (), 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

\_

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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Sketch(es)

Program Deseription 11

e e . e PSR

Sample Problem(s)

Solution(s)

Depreciation Schedules

where:
K = value for YR

TOTDEPk = 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

SBV — SAL
DEp, = 22 — 2AL
K LIFE
SBV — SAL
DEPy (last =f§ 2= = .F
 (last year) ( LIFE )
SBV — SAL
TOTDEP = (K) - [ 22 —24L
k= (R) ( LIFE )

RDVy = (LIFE — K) . ( SBY_— SAL
LIFE

RBVy = RDV, + SAL

\_ )
s

Reference (s)
e _ VJ
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sgv {1 - FACT \®! FACT < (SBV — SAL) — TOT DEP_,
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.

SR N
~Sketch(es)
- )
o~ )
Sum-of-the-Years’-Digits Schedule
Sample Problem(s)
SOYD = (W+ 1) (W +2F)
2
LIFE + 1 — K
DEPy, = { ————— ) - (SBV—-SAL
N ( SOYD ) ( )
TOTDEP, = |1 — WK+ DXW-K+2F | gy sAL)
2 X (SOYD)
[(W = K + 1) x (W =K +2F
RDV, = | D X ( 'l . (sBV —sAL)
2 X (SOYD)
RBV, = RDVg + SAL
Variable Rate Declining Balance Schedule
Solution(s) : K-1 7
DEP; =SBV - [ | —ﬂ?l . FACT
LIFE LIFE
FACT \*¥
TOTDEP, =SBV - |1l — | — ——=r
RE Vg = (SBV — SAL) — TOTDEPg
RBVy = RDVg + SAL
\_ —_—
Crossover Point—Declining Balance to Straight Line
( )
Reference(s) .
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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:

375000 B9 @ 30000 BB O
i sToll c Ml sTo 0]

Straight Line

R/S

v

R/S

v

R/S

v

R/S

v

Outputs:

1.00
8625.00

336375.00
366375.00

8625.00

(1% year)

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

(total depreciation
to date)

' =)
Sketch(es)

- J

4 T

Solution(s) Now jump ahead to the 15" year.
- - Keystrokes: Outputs:
SED8e0 — 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 — |
( WsoJol Ns) s 1.00 (1% year) )
Reference (s) RIS > 16829.27 (1% year's
depreciation)
R/S » 328170.73 (remaining depre-
ciable value)
R/S » 358170.73 (remaining book
value)
\ »,




14

Program Deseription 11

t B

1%t through 15™
year)

- =
Sketch(es)
\.
-3 )
Sample Problem(s) R/S > 16829.27 (total depreciation
to date)
Jump ahead to the 15™ year.
15 (o X&) > 15.00 (15* year)
R/S »  10939.02 (15" year’s
depreciation)
» 136737.80 (remaining depre-
ciable value)
—» 166737.80 (remaining book
value)
» 208262.20 (total depreciation
1t through 15™
year)
Declining Balance
G0 1sea e Eee — 1.00 (1% year)
R/S > 14062.50 (1% year’s
depreciation)
R/S » 330937.50 (remaining depre-
Solutl ciable value)
olution(s) RIS » 360937.50 (remaining book
value)
R/S —»  14062.50 (total, depreciation
to date)
Keystrokes: Outputs:
Now jump to the 15" year.
15 oe > 15.00 (15" year)
S R/S > 8235.18 (15™ year’s
U B} depreciation)
L » 181369.51 (remaining depre-
ciable value) —
s » 211369.51 (remaining book %
Reference(s) value)
R » 163630.49 (total depreciation
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r Skétch(es)

Sample Problem(s)

Solution(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:
[ Jo

18.00 (last year to use
declining balance)

v

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

R/S —» 188471.01 (remaining book
value after 18"
year)

BERND 8B > 18.00 (18™ year)

R/S > 7343.03 (18™ year's
depreciation)

R/S -+ 158471.01 (remaining depre-
ciable value)

R/S » 188471.01 (remaining book
value)

R/S » 186528.99 (total depreciation

1 through 18™

year)
188471.01 0 22
W sTofD N Ja] > 1.00 (1% year) e
R/S > 7203.23 (19" year’s
depreciation)
) Note: “
. Although 1 was keyed in for YR—the first year of straight line depreciation— J
7 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.
\ J
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User Instruetions
DEPRECIATION SCHEDULES
+S0YD ~D.B, -CROSS
[LEFE [YR]
INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEV? DATA/UNITS
1]
INPUT OUTPUT :] l:’
STEP INSTRUCTIONS pataunits | XEYS | pataoniTs L0
1 Load side 1 and side 2 :' [%lij
2 | Optional: Select print mode [ J €] 1.00 or 0.00 r 7—l L:WJ
3 | Key in all of the following: r B 7J
o Starting book value sBv 4] sSBv [ ]
o Salvage value SAL 8 SAL [::I [jil
o Life of the asset LIFE LIFE L 7 ] F B
4 For depreciation schedules, [WfJ [ o }
key in: : - Ei;] L,J
e Year for which depreciation L 77 f
is to be calculated. YR e YR [ [ ]
5 To calculate straight line [ J ‘ [ . 7]
depreciation schedule o0 YR I:fj E:j
DEP LI ]
ROV e
m | e L]
TOT DEP [ L
R/S YR +1 r J [ 7777
—
For new case go to steps 3 and | - ,j
'4 and change appropriate L _j] [7j
inputs. ‘:’ I:
L L]

]
i

T
I

—
-
-
el
]
)

T
1

H

nininl
L U]
mim
oo
|

i 1
—




User Instructions

INSTRUCTIONS

INPUT
DATA/UNITS

ouTPUT
DATA/UNITS

INSTRUCTIONS

OUTPUT

Calculate the SOYD schedule

DATA/UNITS
il

—+

T - - I
b— — —
R - e —

For new case go to steps 3 and

4 and change appropriate

inputs.

Calculate the declining balance

schedule (the appropriate

factor must be entered).

t

i
io
m

o

|

-+
|

' + +
! | ; ;
H B B B
®» b & 8

,
‘B
&
|

R

S

i -

For new case go to steps 3 and

4 and change appropriate

inputs.

To find crossover point the

declining balance factor must
be stored.

clining balance method.
Calculate remaining life.

value.

Calculate last year to use de-

LAST YEAR

E

REM LIFE

RBvV

L
L

_—— — — — —

N

i
|
[ : i | '
—_— e e

S

|
. I
o v | B
[ ]

‘ |
N ! I
\‘ o
L—.‘ [ e —

T
‘ o | T

M
‘ )

i ,
' ! [
| . L

[
Lo
i
—
P

FRTIN
il

']
i
: |
L
L

|
—
o
T
L

|

I
‘ 1
—

— s — ———
] o !
i L
. o
[

:_‘.___,_.‘__,_,_.___‘__,‘,__,_‘___,__,_‘_‘,__,_,__,_‘__,__”_\_,_‘,_ﬂ,___._.,_._
I i ' i i H .

. i i i | i i i H . '

H i I i !

. ! ! : v |

| Do
S U S U I RIS DU N

N
i

|
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
) oy i £ - -4E
@881 xlBLa Z1 io 11 Straight Line 83; s op L
@82 F@? 16 23 6é g ggg .;-;g; i'f,';:,‘
o P 103 ce b
ooy R0 s 68 csBz 23 b2
884  RCLD 36 14 2 et % 8
885 GSBS 23 65 —_— g§£ RiLr 3 o
806 RCLx 36 1i - < - e oY
887  RCLE 36 12 LTFE. RI a63  ST04 35 64
885 - -45 86: RCLS 3 68
889  RCLC 36 13 Sgg e L
a1e E -4 66 KLbid <l #
11 st 3545  DEP ge7 STO6 B Rov,
#12  GSBS 23 5 age  CsBa 23 65
813 RCLC 36 13 gig RCI;E. 3 12
2CLD 36 14 i -55
oie R L (LIFE-YR)DEP=ROV, 671 GBS 35 | RBV,=RDV +SAL
p16  RCLI 36 46 grz L@
ai7 X -3z @ié RCL4 h.o-a'r-:
818 6SBS 23 85 ara - Tk
818  RCLE 36 12 075 ReLE kl: gt
826 + -55 e o oY
21 §SBS 23 @5 RBVk 77 BSBS 23 @5 ToT DEP\
22 RCLI 36 46 878 : a1
; 4
gor RUD 16 [SBV-SAL)ye ror o5 coE) 23 i
824 x 35 CIFE @88  RCLC 36 13 <
B3 P DEP @81 RCLD 36 14 K-LIFE?
825 G583 23 @5 ag2 &§ i b
26 1 @1 2 %£Y7 16-35
27 ESBL 23 14 883 ETCk &2 1e ic
2¢ 3613 @4 RIN 24 Tt -s---
828  RCLC 36 13 RTN L 2
829 RCLD 3 14 SLIFE? i
838 X<Y? 16-35 y 686  ENT -2l
831 670 22 16 i1 _ _ _ _ _ _ _ _ _ 687 FRC 16 44 (1+W) (2F+W)
@3z RIN 24 egg EH;I -21 e
837 #LBLE 21 16 1z SOYD g;é o =
n - osT At - =
835  SPC 16-11 p . et
83 RCLD 36 14 gzt o
837  GSES 23 @s ag:. LST 16-63
838 RCLA 3 11 69 : 1 8
839 RCLB 36 iZ 833 * I
a4e - -43 83 & . d:t
p41  STCE 35 @& Sig K g;
2 N 36 13 N = e - - T T T T o
g:; ’;ﬁ;‘ o f, 899 RTH 24 Declining Balance
S ern e om LIFE+1-k 1e@ xiBLe 21 16 13
107 - 13
o5 RCLC % 15 ( SOYD )(SBV SAL) 181 FE? 16 23 8E
e 1 e 182 SPC 1611
a1 11
gj?‘ +1 -58 183 RCLD 36 i4
845  RCLD I 14 {gg ggg: 23 g; k
849 - -45 105 656 £3 64
858  RCL7 36 er 133 RLL? 36 3‘;
85! z -4 19'-. _ a
852 RCLE 36 86 ; N b
852 -35  DEP p i L
854 G5B9 23 @s k ﬁ? RCLA 3 11
855 RCLC 36 13 1 o3
956 RCLD 36 i¢ REGIS. ... 112 RCLE J& B& _ -
6
° ’ ? ’ ‘used | Used RDV}, Used | Used |TOT DEP
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A SBV B SAL © LIFE ° YR E FACTOR SBV-SAL/LIFE
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

17 x -35 Tes  res | 51

114  STOI 33 4& !DEP 178 RTH 24

115 6SBS 23 8s k 171 #LBLI 21 81

118 1 81 172 PRTK -14

117 RCL7 I6 87 173 RTH 24 e e = e e e = = a

i } 35 j& - At e 3 s

Iiﬁ RC{;L e f;f ;,g ”‘BLg <l 16 ég Crossover point

128 - —43 . 176 STOD 35 14

121 RCLA 26 il (SBV-SAL)-TOT DEP, | 177 GSB4 23 @4

2z X -35 178 *LBLS 21 88

123 5703 43 @5 178 RCL7 36 @7

124 RCLA 36 11 188 1 al

23 RLiE g6 iZ 181 &SBO 23 14

126 - -45 182 i el

127 RCOLS 36 85 1£3 - -45

128 - -45 184 yx 31

128 G5B9 23 BS RDVk 185 RCLA 36 11

138 RCLE 36 1Z 186 X -35

igi qu -5 187 RCLE 36 85

32 EBSES 23 a8 188 it -35

133 RCLZ 6 85 ROV 169 RCL? 36 &7

134 &5B2 £3 85 TOT DEP 19 RCLD 36 i4

136  EBSED &3 14 192 - -45

127 RCLE 36 13 ia3 X 31

138 KRCLD 36 14 194  RCLA 36 11

139 5zv7 i6-35 K<LIFE? 195 ¥ -35

4@ ET0c 22 Is 13 196 RCLE 36 1=

141 RTH Y R 197 - -45

142 xLBLD i1 14 . 198 5709 35 8§

143 RCL 36 14 To add B:o register 199 RCLC 3% 13

144 + 33 208 1 o1

145  STOL 35 14 281 + -55

146 KTH = 282 RCLD 3 14

147 xLBL4 £l 89 - « - - - - - - - 283 - -45

i4g b #i 204 = -24

142 RiLE 3¢ 15 FACT/LIFESRg Py iy

158 RCLC 36 13 285  XOY° 16-34

131 = K 287 ©T06 22 88

52 stoe 35 es  1-FACT/LIFESR, 268 RCLD 36 14

152 - -43 289 1 a1

154 5707 35 Br 218 - -45

155 RTw S S 211 esee 23 gs |Last year

156 #LEle ZI 16 IS . 217 RCLL 36 13

157 fFe7 16 23 86 Print/pause 213 by -4

156 G708 iE 66 214 - -45

138 SFg It &1 BE 21 ccpo 23 85 Remaining life

1¢8@ ! a1 216  RCLS 36 85

161 RTH £4 217 RCLE 3 12

162 «LBLE 21 ge 218 + -55

163 € bé 219 eras 2z ey RBV

104 CFe 16 & gg 228 RAS 5]

165 RN 24

166 *LBLS Z1 8s ‘

167 F8% 1¢ Z3 e . : |

leg &Toi < el LABELS FLAGS SET STATUS
A B c ° Used [E ° Print? | fLaGs TRIG DISP
°st.Line |° SOYD  [*DEC BAL [° CROSS [°SCHED? |’ v DY e # | mx &
0 1 2 4 2 10O GRAD O sCl O
5Used - Used _ SO0YD _ lLJJsed 9 Used - > O RAD O ENG, O

sed Used 3 0O n
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Program Deseription |

N
Program Title Involcing and Inventory Control
Contributor's Name T.R. Cardoso
Address 258 Taylor Ave.,
city Glen Ellyn State I1llinois Zip Code 60137
\
s ~

Program Description, Equations, Variables Thls program permits automatic price
extension, sub and grand totalling of units and dollars, and auto-
matic removal of units from inventory. Additlonally, inventory revidg
and separate inventory addition and subiraction are avallable option
Error routines are incorporated to recover from unit input error as
well as to prevent acclidental tampering of permanent inventory and
price data. Unlimited number of line i1tems 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 399.9
Registers used for permanent storage of units.,dollars are: R4—R9 and
Rgg - 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 forx
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, i.s
any positive integer. Dollars(price/unit) must be input as a decimal
following associated units, l.e. xXxxXxxx.nnnn, where last two numbers
are cents. If larger dollar/unit are required, program must be

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

. J

o).

ble

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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Sketch(es)

Y J
<

Sample Problem(s) Store 10,000 units product A @ 2.31/unit in reg. 4(code 4)

15,000 units product B & 12.15/unit in reg. S(code 5) and 25000 units

product C 2 6.35/unit in Rgy (code 14).

What would customer X's invoice sub total be if he ordered
500 units of A, 1000 units of B and 2000 units of C? What inventory
would be remaining after this transaction? Review inventory.

After above, enter 5000 units each of A, B and C into inventory.
What 1s inventory total after this?

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

A: 10000.0231 STO & (note manner of dollar entry)
B: 15000.1215 STO §
C: 25000.063%35 f P-S STO4 f P-S (stored in Rgy)
Keystrokes for problem:
reset (f) (A) —eeaa 0.00
enter code 4 (4)  ——=-=- 4,
enter units 500 (B) ---=-- 1155.00 (dollars/500 units)
Code ”B" 5 (A) ----- 5.
1000 (B) ====- 12150.00 (dollars/1000 units)
\Jode "g" 14 (A) ——ee- 14, _ )
2000 (B) ——w== 10700.00 (dollars/2000 uplts)
(Sub Ttl. (c) =2 3500%## (sub total units) )
Reference(s) 26005 (sub total dollars)
Rev. Inv. (4) (A) =~====- 4, (code for "a")
(f) (D) ===-- 9500. (remaining inventory of "a")
(5) (A) ----- 5.
(£) (D) ====- 14000, (remaining inventory of "B")
(14) (A) ----- 14,
L (P) (D) ===w=- 23000. (remaining inventory of "¢")

21



22

To add inventory:

enter code 4 (4) W mmeee- 4, access code
enter units 5000 (E) =~===- 5000. number of units entered into "A" invent.
code 5 (A)  ===—-- 5e
5000 (E) ——==—- 5000, number of units entered into "B" invent.
code 14 (A) —=--=- 14,
5000 (E) -====- 5000. number of units entered into "C" invent.
rev. invent. 4 (A)  -===-- 4,
(£f) (D) =—=-=—- 14500. number of "A" units now in inventory
5 (A) ------ 50
(f) (D) =--=-- 19000. number of "B" units now in inventory
14 (A) """""" 14;
(£f) (D) ====-- 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.

For 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).
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User Instructions 23
‘1 RESET -umits CIR. ST REv. Inv. —)ny. Z’
S
STEP INSTRUCTIONS DAgxtﬁns KEYS DS#JS:LS
Prepare data cards per instructions on E::jli::]
page 1. C 0 |
I
1 |Load side 1 of program [:::jl,—:J
2 |Load side 1 and/or side 2 of data card |_ I
3 {Clear non-permanent registers | £ 11 4] 0.00
4 | Enter product code(corresponding to | ;:Jl _:J
register number on data card) {:nfj{;gw] Ne
5 Enter units sold nnnnnn LBl | nnnnnn.
sl
Options: li [77]
Recall sub-total Eicﬁj[,i;] unj tggE
Lﬁﬁ*J[:w,J dollars
Recall grand total | o)l ] uni gk
\L “1} dollars
Add to inventory : input code n  all g units
Subtract from inventory: input code n [ a llfE ] |units
Review inventory remaining: input codp n [X: ]Lfif1 units
Clear sub-total [}ii][iir 0.00
Recover error: [i :J[j47J
input code (if changed) n all ] o
input unit error nnnnn [fmﬁ][ é%] 0,00
I
L]
Note: If non-available code is input I
"Error" will register. Use Clx and input [ '][j;i]
correct code, If "Error" shows after I
units are input, this indicates lack [
of inventory. Review inventory, No {r:;J[ij;J
operations occur if inventory is lack ng, L,_: I—:;
S0 _no recovery 1s necessary. [:iﬂq[ﬁ:WJ
Prices can be updated by changing L";W][;:;]
appropriate registers and recording oh L:;,J[W;;J
data card. [ JL 1
FLAGS SET STATUS
0 FLAGS TRIG DISP
1 ON OFF
o O ® DEG K FIX ®
2 10 X GRAD O scl O
3 2 0™ RAD [ ENG I
7 3 0 W, n
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67 Program Listing 1

KEY CODE

COMMENTS

STEP

KEY CODE

COMMENTS

o |FJelA 3] 25 I/ P 23 00 |/nPv7 InvEwfory
h xe 35 s 2 | /nvewtery. PRILE q Ibl a_ 31—'7-——2,.” —mme == e~
g Xf',y 32 7) |STeAED \wm Ry—Rq~ fos0 0o - o0 ﬂon-/s;cmmswf
A7 | 22 01 Rso— Rs ST 0 |33 oo
. og Via. SepAarnte p;fﬂ' STo ;,L_ 33 o1t ’(ea 'Sh'e ReseT
0 cn S7To
hxey!3ssa | ';“f_ ] sS7o 3 | 33 o3
010 . ‘-7-:/ ‘_iul—ezglslwus "Ereor” 1f 5577;6 g z:rg :L
Jhosr 7 | 35 33 |'Wncces3able Kesis “7n C | 33 | 3
DsP o |23 ea |'s Mpt. STs D | 3319
s 2A [~~~ ST £ | 33 1S
£/ 3) 25 ol 070 L o4
o 00 | £arox Revhwe ksr Z| 3r 33
- £ 9] 00
;k Lt'mg 3y 22 | - .. —_.. f"’" 25 o2
'5’731”' B;A:S'I'a' Ex*eud PAIQE/U‘"* RT" 353—31 - DWI?S . 7[— -
020 | RC/ 39 24 |to Appreptinte Rey. o AT 2q 1| EAROR Revline
F a7 131 83 i STo +¢ 133 €1 249 | Subtracts exteusinp
A0l A k4 27 - 573 =0 ERom ”,4/,94/”,”/3
- S/ S ~d |32 02 7 ters
FXx<o |31 2 |Show erter” 1 nol rRel 7 34 29 il ’
/%‘Tﬂl j’; 7,‘ STeck Rempiming 9 f/liC-——E—a—S—3o’
SToys 13357 99| '™ muem‘fcny.(ke A 50
S75 +0 | OpERn"-co\S Falos 0 0o
S+ 2 |33 6l 03] Placs). X 21
B0l Rel / 3Y 2Y X 2!
g FRAC | 32 23| ST» =/ 133 57 of
/ O ¢ 57T =3 (33 57 03
[o) oa [s) 0o
4] 0o 090 DSP A |23 0
X 21 h AT |35 a2 |___ - = T3 mhiy
X p]i 32 25 /3| ¢ /rrs o
STa+/ |33 4l of 3-iale 322
S70 +.37 |33 41 63 S7p O
SP2 | 23 ad. | Sro / 23 ot
040 A R | 3522 | _ . — - - - NSPA | I3 02
FKIQALIO 3";,‘}5;/03 Reca/) svb Totr/ 1A AN R o~ — - i
DsPa |33 oo | Fiush varls el i | 39 23 ”‘;""’s ;:_“:5 4
—X— [ 31 £Y 100 nT 20 25 AfTes <o
"ReL ) 134 o/ FhEn dollpes. DSPO [ 23 oo | ,{;m«,
DsP & o WA | 3522 |07 _ .
| Iyed | - - - .. - - 951 le [3a as‘ﬂ[z Inveato Ry Sobtasctt
R /&l D |37 1Y -/ (33 S/ $mne Fo Adjust
ReL 2 | 39 oz | RECcAl/ Cruun nep o[ 2366 A ,C,,/"’
050 piPa | 23 oa | 7okl (Som o Lo AT | 35 92 |PER W77
—x—1 31 &4 Sub ToMls) and /5 4 I'&VEW"""/“’S
[40";,1"3. J4 o3 f/ﬂslv U Ts e Negod=ol.
h Atn_1 3522 | dol/nes.
E/6/ £ 3] a5 /S
ST +/ 1334 3Y
REGISTERS
0 1 2 3 4 5 6 7 8 9
S.7. Unils| 5.7 } e T 0wy G.‘r.# IAV.Aiea | 1. Anee | Imv. Bores | \ 0y, Aiegl 1 nv.CAca InV. PRICE
S0 St S2 S3 S4 S5 S6 S7 S8 S9
Mv. PRace| v - Aee| inv.ARcE] MV PAICE WMy Price | \WV.PLEE] \uy. PRICE] \vw.Pmce[ WMV.PRICE MV.PRILE]
D E 1
vads srere ¢ CodE
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Program Deseription |

Program Title FK ODUCT/ ON MONITOR <« KECORD YROG -#_,/,

Contributor's Name K OBERT K. M- Dowvald.
Address 2S" 87 PivE RIDGE WAY L

city SANV JoSE o __state  CA(L _ZipCode 2527
\_

» PR
rF’rogram Description, Equations, Variables /AK~EAS 2 ENT, n'oF ,UALLM_IQB_(O_‘;D&
LoT, % 0R ETC) o HOURS TO Com PLETE Y- Com PUTES AN EFFICIENCY N
(S VeH AS UnITS PER SscowDd, Minu 75,,,0&_dgg&,A&,,,Pliﬂzé‘b)_f_o&&Qé[_fA_K
OF DATA ENTRIES, THEN STOR/n G THE RAW DATA Fof FuTvlE KEcAaLL .

THE RAW DATA PLus THE ‘n"oF JoBs v wKs /S SToeED
SIMULTAN EDUSLY tnv 3 SEPERATE SETS oF RECISTERLS wHICH LEP-
RESENTS WK Tt , MTH-Et, 9% YO 5+ THAT MAY BE SEPERATELY Kol
AT Wille THE PROGRAM AUTOMATICLY APDS | FoR FACH PALE DATA
PoInTs To A CovwTeEr £EG o4 / or DecimAl To wkKly CounTER EAacH
TIME THE WL FEG. IS CLEARED To PROVIDE (X WK CAL)OF THE
MTH. ¥ YR. RECALL (SEE PROG- DESCRIPTION PALE#D) THE Wi co
IS CALLED ve BY [RE] AFTEC _wk Auro DsP. TO RE stoDiFren
UFE_ WK S s#H0fT X Dayc ) THE | o9 DECIsmtdL 1S THEN ENT RY [RTC)
WHICH ALSO ClEpfs wk KEGC S DS/ 28D To KEMD (JSEL
TO. W,/PATA 1F DESIRED.  MTH. RECISTERS AAY ALSO CLEAPED foR
SUBSEQUENT MTH. Z+ WHILE CONTINUING YR Z+ Fol e To DATE
X FETOTALS. YO £4 LEGC. MAY noT BE. SEpELATEL Y CLEARED By Fob.
SEE PACE H 2  Fork DiscripTion) 0F Ay70-DsP PLEAN s/~
LVoTE: THERE ARE ERROR Alocks s/ PROG-. To LREVENT S70. EkL
Operating Limits and Warnings WK 'S @PEG/ISTE€ mMusT LE c LLEARED
PEFORE RESULTS A4ARE COKRECT FrRont prrri o ye's
Kel . DELETE oaly Good Fore dlasr Eorey /

ﬁﬁﬁ
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.

N— /
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Program Desecription 1

rProgram Title fKﬂD l./ C.T/ 0/\/ M 0/\/ ( TOK . 4‘ leé.cgﬁb -___w_,]
 PRoG # )  KREVISIon A o

ContributorsName  /Caobert £. McDowald .

Address . 3 S ®7 _LPIvE RIDGE WAy

cty SAn. JosE == __state CAL = ZipCode R5/277
\_ J
- )
Program Description, Equations, Variables .. T/‘/ /7S LEVISIOn/ /’K,QJ/ I/DES

FoR DIRECT cCoaVERS/IoN OF = MR Mw: SEQ
ENTRIES 7o HRs 1F£ DesmeeD (PECET & srep
00§ IFwneT) 1T ALSO SPEEDs vP DATA
UINPOTT TIimE BY USivé AP0 AS AN v lrvE
OPERAT I1ON RATHER THAN ‘GSB” 0LFRAT 704/ .
IT wAS A(SO WECESSALY To LPE Poss770A/ .
SUR CRLE" TO CA/n THE OnNE SrEP For
MR M SEC COnVERSION F STrLL SrTAINT A/
 ERRoR  Alock  LPROTECTION THAT PLEVENTS

W (o5 [ H«+] 3 /<R

DELETE 1~ MR Minv:SEC Cons vs:e.r/ol Aol
PESIRED.

THE REG. 'O TEST STEP'S PREVIOVSIY LOCATEI®@ 212
213 42/7 wWERE AlLSO FounD NoT N&cESSARY 4 DELETED .
Operating Limits and Warnings  BE SuUrReE To ConVERT HRS /n

THE _TEST PROALEMS PAGE 2943 TO HRS Min: SEC
__[T) PAMS) I F STEP®S /s USED .

NOTE: STEP'S ‘o6o 9 209" (6103 MAY RBE OMITTED FoRr

"MoRE PRoL- STEPS |F sSuB-RovTINES ARE FURTHEK AE-ARANGER

| Se THAT PEcalConly svuBs Follows THE KUK CompLETIonS. y
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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Program Deseription 11

Sketch(es) :

~
rSampIe Problem(s) LISTED 1S A PROBLEM v Vol V/AG- DATA Flom AN ELEcTEO-
MASK PATTERN GENERATOR W/ THE EFFRRIEAMCY N BASED oA
FLASHES PER SEconD:

Tog# | 1. (ked| 2. kewyy | 3. (ke | 4. key |

FLASHES | soo [A] looo [A) | aseo [A] | toooo [A] /sr wk;
HouRrsS: 02 [RA] -4 R/s ¥ @ -S6 ,  _In PUTS
P (-39 | (98 (2 -%0) (4.96) £FF. N

Qs?’ wk mMus7 BE CLEARED RE FoRE 2D WK E’/v/>

E@ -b(SEE SoluTion FoR AuTo DSI’)- ] (WK CauuTF@@ l CLREC -

4 REQ. cep QE)_O MAy AlSo BE USED IF PATA IS WoT To sc-kspi_-)

FLASHES.| 9567 [A] ‘ 10260 [A] 675 /Soo )| 2~D wk's
HouRrs: Yy E@ 9% @ ‘0% )@ /- 31 ~PUVTS

w7 | (5P (2.91) (232 (z6) EFA N

JE] [C] == Avto PsP. - [B/s) [(wk cﬁnse)./@ ClL REL ¥ CRD KEQ

Solution(s) | £L | 14000.00 |35 5©%:00 FL: \ 49 $03%.00

YEY |He:| 090 2-%6 KEY | x wk FL. 24 75(-$0 Key
JN ‘ips 4.32 3.45 (AN Houvrs: 3.96 1)

[EIC) | %38 023 o7z | [EIP]| x wkwes: ]85 [F] (]
(ctand | 2Bl 2500-00 | %7575 | For | X s, 2.6 Foe

wk's|[ Fe | ¢.9¢ 5.54 | mTH | X Job Hes: 47 ye
DATA | 725 9% 2.3¢ | REL | X TFob FC: ¢ (57.48 gL

PJoés n of Johs .

£e L |n<ars J-00 0.00 / n<2 Frs’ ] QT',IS,,T/Y@
AuTO [TeTAL R wK's

pse. nJoBS | 400 .00 ney FP3 ! 0-S0 7 SAmMmE AS y
(Aus.rﬁo,PsSP 4.00 “4.00 N oF wKs: 2.00 MTH Fol w

[R73] .00 ].00 ToTAL Jebs:| ®.00 THIS RoaD
(WK coonTER ?7?::‘: X wi ToTJobs: L 4.00

CLEARS WTH A& § sSHows CARD
crRD ¥ cep M DisP To REMiwD oF DaTA KETEWTIy
\ ENTER|ICARD Fok PaAraA uolDlof-clés€s wk s KEG. Yy
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User Instructions

PrRODucTION

PeL Wk 4+
s WKnjcLe | 3

Rel mTH

cLR

‘1 Mown ToR 3= |
=

S UMITS o HRS L pup

DEL

f‘*[;@ct YR L+ Z’

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

LOAD RUTH SIDES OF VPRoG CARD

LOoAD ROTH SIDES oF DATA CAED

(UNLESS BEGINMING OF YR)
INPUT  Un TS VALVE 7

500

v PUuT Mouvr vaLuve h [FAor[B)

O 2

PROGEAN PLAUSES | SEC To CopY

EFF'PN" wHILE S7ToRNE DATA TO

SAVE TimE Com:'r 02| |F DESIRED)
S HALTS oN sAameE R

(0PTion) 1F prviTs "N"  I|s REPSATED

BUT HRS CHANGED KEY i NEW HE nY-

.07

DELETE — PAVSES | SEc.. on

_DELETED FRS. o THEN W/DRAWS

UNDESIPED PATA Frormt RELS HACTS

InNG ON THE ConTEVNTS oF (ow PH

7

PRESS

DoP-~LAST EnTRyY

[A) X&) Tosee HItH Ree-

A4 L

KCL wk DATA, AT COMPLETIoN T
N oF JoBs AvTo DsSP.

AFTER wkK's DATA IS CopPIED OFF oA

PAPER. PRESS R/s To ARNG UL

WK-CouvTER ¥l whicH MAY BE ALTERE

2]

To DECIMAC For SHoRT wk.

/1.

W/ /.00 ot ALTERED DECImAl 10 "X " PRESS

RIS AGAIN T CLEAL WK o DsP

W/DATA REMINDEL

I1R.

MTH Rel USE only AFTEL cLR WK

PAROG- HALTS oar X wk ToTAL o Jobs

/3.

CLEAR MTH Fok NEW MTH's DATA

whieH RESvLTs inv w/Data REMADER

(As w/wk onlsy ACCESSABLE AT EnD oF AuTo

4.

RClL YR DATA, ComplETES on/

X wK ToTa( Tobs (Ao ctl _AVAI L)

.

/SEE

N
PACE 2 FoR CompPlETE N
/

i\Aum DSP. DATA.

LI ]
(I
[ .
LA T |
(k&1 ]
I
I
I
It
[ L]
8 1|

reULLR
o JeLULL

L
—
|
| P
| ! o
i i

ﬁ‘—;
?7‘3 |

e

ORI

N

3 B

ﬁ
|
;MD

alN
:

gy
L

UL
INELS

S00.00

¢-94

6 9¢

19

/-8

¢ 9%

6 -7
9%

AuTo DSP

2-00

/<00

CRD

AuTo DSP

2-00

CKD

AV7o DsP

2.006




STEP KEY ENTRY

KEY CODE

67Program Listing I

COMMENTS

STEP

KEY ENTRY

KEY CODE

29
COMMENTS

o] LBL 3/25/] GSB S [3] 2205 & s7o _
ooz_| STO 33 // TEMP. STO oF Ree I 23S 3¢ CouﬁctiE run
co% K/s 8¢ PAW DATA (%) ATV 35 22 | o k¢ F-AS. |
ot - | LRBL B 312572 060 GTo 3 | 22 o3 | ERRoR R(o<

cos| He+ [3) 7% RUSE ok omi 7 @ ¥ |28 8 [31250%] pee ¢AsT

oo | STO AR 2) )2 ¢ P S 3) 42 EnTRYy OF

| 4BL ¢ (3125 1A DVP. ReL 9 | 34 o9 Y
ReL ¢ | 34 13 | TEMP. sTO geL 7 | 34072 HIGH 4 Low
Rel i 34 09 L4$T H"'H 4_ P S 3| 42 F,P.S. AMD

010 Pa=S 3) 42 sTo ¢ 23 13 CFO Fo
STo 9 | 3309 | Low F.PS. X&Y |38 52 R
X&Yy | 3552 sTo 9 | 32 09 | CoMPLLTIonN
sTD 7 33 07 CFo 35 &) 00| OF RuN
PI=ZS 2) 42 070 RTAN 3S 22

¥*| LBL | |31 251 | DEC. AccESS *| 28 O [3/ 25 Ltow REG.
RELA | 34 4] COMPVTE a o9 PREPL. SUB.
geL B | 34J)2 | £ P s. RATE STo 9 | 33 09
GSB 2 [3/2202] 4 vrpmp. sTO RTN 3522
sT T 3s 33 X|LBL 2 |3125 02 THIS SuB.

020 PAVSE 315 722 DsP F-P.S. - -4} CoMPUTES F.PS
Kcl % | 34 08 | TEST For 3 o3 oMmPv -FS.
X=0?]| 3) 5/ |CorRECT P S 6 06 Ftom fFLASHES
GSAR b6 | 2 OR)ENTATION (=) oo PER HoLR
Ree 9 34 09 | SET tow sToR |® = oo
X=0%| 1) §] |To AccepPT FuTuRe -— Bl
GsB O |31 22 00| TESTS ra RT/\/‘{ 38 22

1 =Y o LBL 3/ 2850
F?0 [359/0 :’bg sc°:~7~TEe / o N<2 CounTh
CHS “42 ° F P70 |35 7/00]| APDs ) To wk,

030 STo + © | 332 61 00| WK, MTH, 4+ Yk cHS 42 MTH, % YR REG.
STo + | | 334101] §T7TO-REG. P =S 3 2. For JoB's w/gps.
S;OJAL 3;,41.5101 s+ O ;3 2[ Q? VNDER 2

¢ STo+ / 36/ O _| ang
F2o [357] 00 STo n vaiTs 090 sro+2 [3236/) © 6»3’:: ;f:-:rp
cHs 42 In WK, MTH,+yR £ = 3 42
STo + 3133¢j 0 STo. REG. AT 3522
s7o + 43361 e4]| (s7To+) K |LBe § [3/25 05| s7o cow Egs.
ST0 + 5 |23 4] OF Pce T |35 3¢ SuB.
K;:_l; R 34 /2 STo HRs. sn s70 9 33 09
040 d o) 35 7! oo TN IS 22,
cHsS 42 WK, mTH, % y& K[ 2RBL T [3235/3| Lk DATA
STo+ 6326l 0k| STeo - KE6 KL 2 | 3L 03
sto+ 73241 07l (sro+) —X— [ 3/ 54 | Reeacl w/
STo + R[22 6l 08 100 RCL & | 34 06 L S&C Avro
ReL T | 35 3¢ TEST For - X =~ 3] B¢ PP
2 o2 FPS. Nn<a2 S8 2 [3) 2202 '
X>Y?2132 8] —X — 3/ 3¢
GSRB 4 |3122 o¢ — RCL & | 3¢ 06
F ?0 |3sn oo DEC. FlLA¢- RecL O | 34 oo

050 GTO 8 22 08 TEST - g/

fec(_ cC | 34 13 TEST FeR HI6H -;)(-5 3& 8¢

¢t I |l 353 cL 3¢ 03
X>rY?7| 32 3} FRS % sTO R¢L © 24 o0
STo C 3% 3 110 = g!
Ree 9 | 34 09 TEST Fok tow/ —X— 3/ 8¢
X>Y7?| 22 8) F.P.S. Rel ¢ | 3473

o REGISTERS T Y
0 7 2 3 yatTS 4 umiT, 5 YA ITS |6 H RS 7
nwk| nMtH |n YR w K n'ms y;'es w Kk MTH YR KPS WK

SO S S2 S3 S4 S5 S6 S7 T&EmMP. S8 SO TEM P,

n<2 WK |n<2 MTH|n<2 YR HIGH £Fs.| USED |tow Fes.

A B c D oF wkKS [E noF wks |!

LST umITS |LST HRS Ff’esc"' w ER MTH PER YR USED




30 67Program Listing 11

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
—_ - | 31 %Y R/s w4
ReL 9 24 09 170 o 00 CLEAR MTH
-X=- 1 31 %4 sTo ' | 33 0/ STO-REG .
PI=S | 3142 sTo 4 | 3% oY
RCL © 3Y 00 sST0 7 | 32 0%
PES 3] 42 sTo D | 32 14
—_X~- 3 &¢ PSS | 31 4
120 Re¢L O] 34 oo s7To | 1 0}
R/S 84 S | 37 42
2 oz PREP FoR n oF W/ DATA| 31 41 | w/DATA
3 o3 wks COUNTER | R/s &¢ EMINDER DSP
sTo I 318 332 180 LBL e |32 258 -
| ol ACCESS Yo MeDiFy 2 OS; )’K '?ECALL
R/sS S WK CovwuTER "n’ 7} oY DATA
sTo+(/)|33 4124 ADD wK™n" s7To LT | 3 3>
/1S 2 3) 3¢ |covwaTER To mTH LCclL S 34 05
sTo+ (/) 33kl 24 |% Y2 sTO-REG. GSR 7 | 3/22 072>
130 (=) (oY) : ecL % 34 0%
STe © | 32 oo C"EA:E(:‘.'K g Gse 703/ 220
s7To 2 | 32 o3| STo~ s Re( & | 3405
STo & | 33 06 el ¥ 34 o%
Ss'_r,_bo 9 3_3__?_1_ 190 Gse 2 |3) 22402.
c | a3 13 s e 3/ %
=S 3) 42 Re! ¥ 34 o¥
STo© | 33 o0 ReL 2 3402
P&=S 3] Y2 -— ¥l
W/DATA| 31 41 | W/DATA —X - 21! &¢
140 R/Sd &Y REMI~DER DSP, ReCL S| 3408
A 2
x* BZL 3 zs;/ MTH DATA R‘c:_(.z 3;“/’&.
3 o3 RECACLL s 3/ %
STo T 3§ 3 200 PSS 3] Y2
Red 4| 34 o4 Ret 2 34 02 |
GSR 7 [3122 o7 GSR 7 |3/2207 [
ReeL 7 34 07 L =S YA X 3
GSBR 7 |3122 07 rRCL E| 3¢ /5
Rel ¢ 3¢ O —X - 3/ FY
150 Ree 7 34 o7 Rl 2 34 02
GSR 2 |[3/2202] GSB 7 |31 22071 Y
- X - 3/ ¢ R/S gY
Rt 7 | 24 o7 ¥ CGTo 3 | 22 o3 |fRRoOR 8LocK
Ret [/ 24 ©f 210 LBL 7 |312350 -
)-é- 5l =X = 343& | X WK [E
— X — | & cL (i 3+
e |} 34 o} —X— 1 31 &8¢ .
- %1 RTN 2S 25 SUB-RovTINE
60 7x-g :;ﬁi X|LRL D 212514 DeL
- SFo 355l 00
RAcL | | 34 0] " 670 | 22 01 | HEAP/IVE
GSB 7 | 3l220% LBL &6 |3] 25 0b |P"S ORIENTAT
Ked D 34 /Y 220 PES 242 S — w
- — WX, PTN 2SS 22 CoRRECT/on/ SUR
PSES 3/ 42
pce 240/
S8 713122 07
LABELS FLAGS SET STATUS
Aunmits P HRs |°+=vP PDEL [ ° ys&d> | rLaGs TRIG DISP
a b c Pcl wk [d £¢L MTA [e #ce YR |1 ON OFF
- 5 DATA - DATA DATA | o O M| DEG % | Fix ¥
G stoq |'DEl-Acc |2 3606 = |° £Frmor 8 |° Low sTO 1 00| GRAD O | sCI U
> 2 0O 0O RAD O ENG O
5sTolow 8 P25 ~ [ Rwk [FRELFH[PuseD [ 3 00 N2
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31

Program Title

é 7 - L éovnu;zj Cupve

Contributor’'s Name éary € (/v SYC//QV.\'

address | O 33 B[S/ﬂa/) Walsh Rd.

City Cctm éew/dnc{ State MC{V
.

ZipCode 21502

s

Program Description, Equations, Variables

w= An
A = 2°

Y- = A

(An +1)(b+1)

b :(/ng K)/(/oyw 2)

(bri)

(b+1)
(5 +.5) |

- (nt' —.5)

V‘d/cte c)"/L omh‘ n

V4/L¢C 74/‘ 1?1/“/‘[4/ (-(n/\*

= S/ope af /(c)rnl;15 Cyrve eyuoﬂ‘op) CU’ Te /S'ZOQJQ«)//I)
= /C"’méy Cyrve Ac)(vw (_‘/’ -?0 l-tS‘-(C)//Y)

v, Average Ltnf/‘ w/qc 60.*4“/::», ne cand A £

(27l Mh,'/‘n«uqécr

Linal wnit vamber for duedse -
hg —NC V o

Sor duvtrage ) ]

Operating Limits and Warnings

\_

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 Desecription 11

F. e+ i I X -
- Sketch(es) ! ;
(S 4 e _
I
; :
SO SO ! ,
?’ |
‘ P
:
|

<L /_earnfng Curve Lectoo of . 70 COL) c?n.c{ dn maém/ unz/
cost of ¥500. What (s the P rey Yected wir # st AT wuait
/000? 4‘1 th[tr LS Qb’)élc: q‘/ a/ Jol" 5_00 ‘4‘1"&’ Wéen /000

5_7 ,um[?tv 3'00? ',fo bc Camp:fb‘wgwhq‘f’ ,/f,—arnfny Carevc ‘fu—d(o’ mu;/éf

rSampIe Problem(s) Mdﬂﬁ}ﬂctuwh\g o ’F <l Nproc[ug‘é eo/c’s dc)i\q wluc B ex/LA,

;Ag!f,x,, have been pfva/cu: a[ . ,th‘{f,t,s 'ﬂtc Overase wha F cost from
unit (001 Theu 16007 LTF a unit pricc of Y50 must be reached

acheived ¢

Solution(s) E’?'é,fk P"oj rdam,

500&7/ .- 70 E, looo ybOQ f/ 7;_ 47

s e e e — J
1001 [f], 1600 )] C Vieowue =768.38

—— e e

sl isoff, 500 B A= 870

’
Reference(s) .. . ..
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User Instruetions

Tm d,
2>
oD
TN .Iv
WW V.Mr —Vfr Pa d
-DJ]]]JI]ITJ]]]]Tj ]Jjjj JQJJ]]T j]jj
X RN ]JJJ]]]TJJJJJ TJI]]WJ]JJJJ
RRes aw Gea NN
i
=2
3
v
S B 4
z
3 =
Y 2 S
N 3 N
w.“pa'.. Mu o W9 <
SIS RS Yo RS
W (0] \
I vE o2
SRS < T
. N Y
Wl Y ]
a
= Mgy N o
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34

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 [ BL i 3] 25 iI5 S70/ 330/
CL Rce 3/ 43 - 2/
CLX 44 /e’ 3153
RTN 2522 060 X=y 3552
LBL A2 3/ 251 log 3/ 43
/03 3/ 52 - 8/
2 o2 LcL / 340/
/oo 2/5%2 X I—-',Y 2552
o 8/ GToalzz 3/ 1/
010 LBL & 32 25}/
S702 330
R ¥ 3553
S70/ 330/
RCL2 3402 070
2 oz |
/Oa ?/ 53
X 72/
[10% 32 53
RTN 3522
020 L8L B 3/ 25 12
ST0 8 330
Rz 340
¥ 3563
Rt 1 340 080
X 7/
ST03 330
RTN 3522
LBLC 3/ 2513
. 83
030 5 O
+ 6/
STo5 3305
Ry 355,
Jast X 3582 0%0
- 5/
S704 3304
RcL 5 3405
RclL2 2402
/ o/
040
3 7'; g 3 350/7 FLAGS SET STATUS
v 25463 FLAGS TRIG DISP
ON OFF
/'g%ig 33:3; 100 o 0 ®| pec | Fx o
L 1 0 w| eraDO | sci O
¥ 35;_-'/3 > 0 @| RAD O | ENG O
— n_&_
RCL / 340/ 2 0 ¥
4 7/ —
LABELS
— R_g-t_ 9 ?/—g/q AEater A, K |BEster 1 |C Entemning Dn&:cw E Cleor
RCLS 3405 a b c R e
RCL#| 340¢ 2
- s/ 0 1 2 3
£ / 5 6 7 8 9
RTN 35%
LaL D 3/ 25 /£
REGISTERS =
6 7 8
0 "4 F b [ ne-.5 |'ng+.5 n
S0 S S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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Program Desecription |

Address e e

City L .. State oo .. ZipCode -
e

rProgram Title X AND R CONTROL CHARTS S R,

Contributor’'s Name . I . i R

(v

rogram Descripti:

i

I
g
=z
g

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 B
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 ith sample,i = 1,2, ..., m ~ S —
and j =1, 2, ..., n. This program computes (1) the sample mean X and the
sample range R;, (2) the over-all mean X and the average range R, (3) the
upper control limit Uz and the lower control limit L; for X, and (4) the upper ———
control limit Uy and the lower control limit Ly for R.

Equations:
1.

n
Xi = z Xu/n

j=1

Ri = Xmax = Xmin

where Xpax is the maximum of the x values and Xmin 1S the minimum of the
x values in the i™" sample.

2.

>l
1
'MB
i
E)

Operating Limits ¢

\_ e ,_J

3. Ly =X - AR
U =X + Azi
where A, is the factor for the X chart, which can be found in the following table. —

4. Ly = D,;R

UR = DqR

.

\_ _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 1

4z )
Program Title

Contributor’'s Name . . R e

Address e R D -
City R e State ... Zip Code - , s
\_ J

8 )

Program Description, Equations, Variables

D3 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 hart
in subgroup x¢ Lower limit Upper limit
n A, D, D,
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
o 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 O
- ~ 11 0.29 0.26 1.74
12 0.27 0.28 1.72
13 0.25 0.31 1.69
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.

\_

( )
This program has been verified only with respect to the numerical example given in Program Description 1l. 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

I - T
s SO U S
L
e J,
( Example: B
Sample Problem(s) ) R I
For the following set of data, find the lower and upper control limits for
- X and R. j o
. i 2 3 4 5
1 10.04 10.00 10.02 10.01 10.02 e
Sample 2 - 10.00 10.01 10.03 10.02 10.01
e 3 110.02 10.02 10.02 10.04 10.01 —
. (Note: n = 5,A,= 0.58,D, = 0,D, = 2.11) -
Keystrokes: Outputs: i
T (] » 0.00
(6] » 1.00 B
L ~ 10.04 — 10.04 ***
1.00 ***
10 » 10.00 *** T
2.00 *x* B
10.02 » 10.02 **+*
- 3.00 *** -
11.11 3 » 11.11 ***  (error)
Solution(s) 4.00 **>x
.11 09 » 11.11 ***  (correction)
B 3.00 *** —
10.01 » 10.0] ***
4.00 ***
10.02 > 10.02 ***
S - 5.00 *** ——
) (€] > 10.04 ¥ (X, ma) -
B + 10.00 ***  (X; min) e
o - o » 10.02 ***  (X,) e
an » 0.04 *** (R
- - ./
10 » 10.00 ***
eference(s 10.01 > 10.01 ** -
. 200 % % k I
10.03 » 10.03 *** -
3(X) % % %k
10.02 » 10.02 *** - R
4.00 **x* N
_ _
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o eeim — [ T . , PO T - .vj
Sketch(es)
S i . -
( 10.01 » 10.01 ***
Sample Problem(s) : voAY .
S » 10.03 *** (X3 max)
» 10.00 *** (xz min)
Flo » 10.01 ¥** (X, -
S edl ] » 0.03 ***  (Ry)
10.02 » 10.02 ***
- 1.00 *** -
10.02 » 10.02 *** 3
- - 10.04 » 10.04 ***  (error)
e 3.00 **x*
10.04 B » 10.04 *** (correction)
2.00 *** h
10.02 » 10.02 ***
10.04 » 10.04 ***
4.00 **x*
Solution(s) 10.01 » 10.0] **x*
S L€ | » 10.04 *** (X3 nax)
B ) € ] » 10.01 *** (X3 min)
on » 10.02 ***  (X;)
an + (.03 **x* Rsy)
T n a > 1002 %k %k %k (’;’E‘)
T (1 N E] » (0.03 *** {R)
0580 » 10.00 *** (Ly)
|— — D » 10.04 ***  (Up) _—
r :
Reference(s) ‘o8 » 0.00 ***  (Le)
e o 211 n B > 007 k% %k (UR)
— Reference:
R Grant and Leavenworth, Statistical Quality Control, McGraw-Hill, 1972 J
\
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User Instruetions *
X AND R CONTROL CHARTS
T zom xR ALl Doly D, U Z»
x13 (24) (=) gox
STEP INSTRUCTIONS BATRONITS KEYS DATAONITS

1]
STEP INSTRUCTIONS DA:'NA'/,SJITS KEYS DBTU:I’S:ITS — E [I—:}
1.: Load side 1 and side 2 T I:] [ 7 :f]
| 2 |[Iinitalize 7 4] 0.00 I
3 |Tosetprint mode” a 1.00 [ j,] [ j
”iMDo 5~ Qfor if1,2 ..... m {77;J [ 7jJ
5 |Do6~7forj=1,2,....n [;;] [7;]
6 |input x, 7 X i [ ] rf J
7 _{If you made a mistake in [ - ] r;i]
~ |inputting x,, then correct L,—I ﬁ,j
o X 8 = L]
8 !Calculate: Xma Ximax [;:l [;j
- Xrin a imin [ I ]
9 [Calculate: the mean X; on Xi E - i J 7]
o the range R, o0 Fii Efi J [;:]
10 Calculate: X oQ X l,,i] [~7j
. R oo : [ ]
11 {Calculate the X limits: [71 D
) the lower A, 1] Lx Lj [7t|
o the upper (1] Uz o o N Lj
12 |Calculate Ly D, ] o] La [ [ ]
13 |Calculate Un D, a Un [ ] [j
14 |For a new case, go to 2 [ ] [j_—]
I e
o *Note: to clear print mode ] [ ] L—j
,,,,, press © [ 1]
] - I I A

| o ]

_|""Note: If there are two or more Lj

i N Xix'S entered incorrectly (one [W 1

___|foliows the other), then do not [;_]

try to correct them, go to step 2. 7AJ

I

r

I

J
|
I




97 Program Listing I

40
STEP i KEY ENTRY ' KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
881 xLBLA 21 11 857  RsS 51
062  CLRG T6-53 o 858 XLBLE 21 15
63 LFe 16 z: 08 Intialize @59 RCLS 36 85
884  CF1 16 2z 81 8ce €SB 23 69
05 2 e . @61 RIN 24
woe RN 2 |otre | m Re 862 #LBLc 21 16 11
867 %LBLE 21 1z for- print 853  CF1 16 22 &1
nas ; py 864 RCLE 36 86
889 STOE 35 15 8es 1 81
a1@  RTN 24 dee 4 -39
811 &iBLC 21 I3 867  sT06 35 86
812 ST08 35 88 868 RCLz2 36 62 | X
813 RCL4 36 a4 669  RCL1 3¢ 81
@14 SToA 35 11 a7e * -24
@15 RCLS 36 85 ér1  EsB3 23 83
ale  StoR 35 12 @72 ST+7 35-55 @7
817 RCLA 36 @6 873 R a1
16 csB9 23 a9 874 *LBlLa 21 16 11
819  F1? 16 23 &l 875  RCL4 36 @4
828 G701 22 91 87¢  RCLS 36 83
e 2 s | Irput X o7 - 45 | Ry
no2  STOf 5 a1 87¢  ST+8 35-55 88
@23  ST02 35 8z 873 &SE3  Z3 83
624 STO3 35 83 6ee  Eser 23 67
625  XaY -41 881 RS 51
poe  sTad 35 64 882 #LELb 21 16 12
828  SF1 16 21 81 884 RCLe 3686 | X
829 xLBLI 21 ol ags = -24
838 RCL4 36 84 866  GSES 23 @3
P 41 887  RIN 24
iR 16-34 883 ¥LELb 21 16 12
833  ST04 35 84 @62 RCLE 36 88
834 RCLS 36 65 856  RCLé 36 86
835 K2 -41 831 = -z4 =
836 X<v7 16-35 69z 5103 35 63 R
837 ST0S 35 @5 893  GsB 23 &9
@38 Fe? 16 22 80 894 ESB7 23 87
839 CHS 22 895 RS 31
g STes I5.55 oo 896 xLBlc 21 16 13
pe1 i oo 897 RCL3 36 63
@42  F@? 16 23 68 esg 33
943 CHS 2z @99  RCLT 36 87 Lx
844 ST+3 35-55 83 168  RCLE 36 @6
845  RCLI 36 o1 161 i &4
nas . ol 182 X2y -41
@47 F8? 16 23 8@ tes - ~43
oas  CHS oz 164 ESBS 23 @9
058 STol 5 81 186 #LBLc 21 16 i3
@51 GSBY 23 89 187 LST 16-63 Uz
852  RTN 24 188 3 b X
853 #LBLE 2115 |x : 182 X -33
654 GSBY 23 87 max > Xmin 1ne  + -39
a5 PoLd % e 111 GSR9 23 @9
@56 GSBQ 23 89 REGIS.... 118 GSEV 23 &7
o .. 1 2 3 — |4 5 6 7 _ - 8 .
X N Zx qu",R X ynax min m ZX sR; QUS‘LA
SO S S2 S3 S4 S5 Sé6 S7 S8 S9
A B C D E . 1
Last X vmox Last Xmin l '&r Prn\"'




97 Program Listing 11 “

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 RS 51
114 xiBLd 21 16 14 170
115 RCL3 36 83 Lgr
11€ x -35

117 G5B9 23 @9
118 6SB7 23 67
118 RS 51
128 xLBLe 21 i6 15
121 RCL3 36 83 Ug

122 X -33
123 GSBY 23 89
124 ESETV 23 87 180
125 RTN 24

126 XLBLD 21 14 | Correchion X
127 sT0@ 35 a8
128 RCLA 36 11
129 ST04 35 64
138 RCLE 36 12
131 §T05 35 @5
132 RCL@ 36 6@
133 SFE 16 71 @@
134  GSBC 23 13 190
135 RCLA 36 11
136 ST04 35 84

137 RCLB 36 12
136 ST05 35 @5

139 CF8 16 27 @@

148 RCLI 36 81

141 RTN 24

142 sLBLS 21 85 |Subreuwhne for

143 RCLE 36 15 print.

144 xxav 16-44 200
145 groe 22 eg

146 Ré -31

147 RIN 24

148 ¥BLE 21 88

149 Re -31

158 PRTS -14

151 RIN 2 .

155 LBL7 21 a; Subreutine for

152 RCLE 36 15 <pace.

154 X>6°7 le-44
155 sPC l6-11

156 Ré -31
157 RTN 24
160
220
LABELS FLAGS SET STATUS
A ~ c ~N oo, 5 : .
Shart TR nt % (F4) 2%k (E-) [Smax s Xomin [Gorvechon| FLAGS TRIG DISP
A , b= = c d e 1,4+ ON OFF
X, R I'x, R Lz, Ux Lg Ur 1¥dake [, 02| o &| Fx &
0 1J>| 2 3 4 2 1 0O | GRAD O sct O
>0 | RAD O | ENG O
5 6 8 - -
"Spacee PPrint [P PrinF? [P 3 0 & n S
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Program Desecription 1

~ D
Program Title SINGLE- AND MULTI-SERVER QUEUES
Contributor’s Name
Address
City State Zip Code
. J
( . 1. 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-
son input), u 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.
This program computes the following values for given n, A and .
Equations:
1. The intensity factor
A
p = —
s
(p must be less than n)
2. The probability that all servers are idle
n-1 N n -1
O [
=5 k!
k=0 - p
n! ( 1-= )
n
3. The probability that all servers are busy
. _— p" P
Operating Limits a _F 0
_P
n
4. The average number of customers in the queue
j
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 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
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4 )
Program Title -
Contributor’'s Name
Address _ I
City State  ZipCode J
\_
s )
Program Description, Equations, Variables
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 = e
9 A
7. The average flow time through the system o
L
T [
A
8. The probability of waiting longer than time t me
P(t) = P, e"(nx— Mt T
Remarks: o
1. n must be an integer greater than or equal to 1. o
2. p < n, otherwise the queue increases without bound. ) T
3. Aand u are rates, that is, numbers per unit time. R —
II. Finite Customers
Operating Limits ; Suppose there are n (n = 1) identical stations available to service calls. This
program handles the case in which demand arises from a finite rather than an
infinite population of customers. .
Let the number of customers m be fixed; let a be the mean time between
service calls; and s be the mean time to serve one customer. Given m, n, s
and a, this program computes the following values. )

L J
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

4 )
Program Title
Contributor’s Name e e
Address . e
City State . Zip Code
. J
(* . )
Program Descripti Equations: .
1. The average number of customers in the system (waiting or being served)
M
D kQ
k=0
L=
m —
2 Q o
k=0
where
Q =1
kQx ifl =k <n
(m—k+1)pQ =
an ifn<k=m -
s
P a
2. The average flow time through the system
T = al
3. The average number of customers in the queue
_ L
L,=m](p+1) V_l +1
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
( )
This program has been verified only with respect to the numerical example given in Program Description Ill. 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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r
Program Title

Contributor’'s Name

Address _ S
City e DUR S ___._State _ Zip Code
\
s )
Program Description, Equations, Variables I
i Remarks:
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
Qi <107%.If it does, the program will halt its recursive solution for Qx 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 (g (€)) is given by m/30
minutes. o N ] o ~
4. Suppose instead of knowing s and a, the service rate i 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.
1
S =
u
a = 1
A
Note that A
e ote tha p=—
n
References:
Operating Limits : 1. H. M. Wagner, Principles of Operations Research with Applications to
S 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.

M~ —)
7 ——
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.

| W,
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Program Deseription 11

Sample Problem(s)

Example 1:

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
customers per hour. Find p, Py, Py, Lg, L, Ty, T and the probability P(2) that a
customer will have to wait for more than 2 minutes.

60

. 30 .
Note: Service rate p =——= 0.5 customers per minute
Arrival rate A = 1.2 customers per minute

- Sketch(es)
\ _J
4 )

Keystrokes: Outputs:
SENED | 2EEDE > 0.5 ()
1.20 ¥%  (N)
3'00 %k % (n)
2.40 ***  (p)
- 0 » 0.06 *%* (Po)
a > 0.65 *¥*%  (P)
Solution(s)
> 2.59 %% (L)
» 4.99 #*% (L)
o] 206 (T
(0 > 4.16 %% (T)
- :a » 2.00 %% (1)
0.36 ***  (P(1)
\
(
Reference(s) )
> _/
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T 7 ] E T W T n
. Sketch(es) } i r ! !
T T v - ' } !
L | |
NN BUNE. - SO —— - + '
S S : I R R e
: ! i I !
, e b SRR S | } |
: ! ] ! ‘
— - - - % -t }
| ! | !
e ? S |
L — PR DU _ _ > e o J
~ )
Sample Problem(s) Example 2: - :
A laundromat has 12 washers which require an average of 4 hours of ser-
T vice after every 60 hours of operation. If there is only one service person —
. in the laundromat, find p, L, T, Ly, T, and F. ———
Keystrokes: Outputs:
e — 12 o0 » 12.00 ***  (m)
1.00 *** (n)
e 4E5ED6 0O > 4.00 *** - (s) -
60.00 *** (a)
0.07 ***  (p)
1 ] » 1.64 *** (L) e
1 ] » 98.66 *** (T)
D] + 0.95 *** (L)) —
Solution(s) . oe > 3724 (To) o
I — [+ J €] » 0.92 ***  (F) ———
\,.-...._ e e —— _— — p— S - J
r —
Reference(s) I
L — S I I e e




4 User Instruetions

SINGLE~AND MULTI-SERVER QUEUES

sta-p -+L~T ~+Lq~>Tq
+Lq>L +Tq>T

STEP INSTRUCTIONS DA#\?S;ITS KEYS Dl?TL:\T/lF;‘hJJTS

1]

STEP INSTRUCTIONS oataonrs. | KEYS | paraomms |1 .. E———J
1 | Load side 1 and side 2 I R ] L 11 ij

2| For finite customers go fo 11 N D N ]

3 | Do 4 ~ 9 for infinite customers - 1 1 [ B ] {:]

4 | Input p o4 |mm) [
- A ooh |mmp | (1]
U L R N ] ]
| 5 |Calculate P, . ﬁB P, [:*ﬁfJ EV,,” J
B DO o a Po LI
6 |Calculate: L. a S N S N

I S M - s s I e [

| 7] 7(73>alculate:7Tq ol ) W B ) Tq 7 | [iﬂ [ij

- T B U B LA R I O
8 | Input t to calculate P(t) ot P(t) ) hj lj,;

9 | For a different t, g0 to 8 “ “ 7 7 7 7 [77 J 7j

10 | For a new case, goto 2

|
M
|

i

11 Do 12 ~ 16 for finite customers

L

12 | Input: number of customers | m o m E
- number of servers . on m ] I
7715‘ Inpui/: service tlmgf s ] ﬁij [771

arrival time ) a o0 p L:' [:'

14 | Calculate: customers in system ] [+]c] ] L [ n J [771]

time through system L] T L,J [j

15 | Calicruiléte:q;éue Ienétﬁ og Lo ] Q D
7 . N waiting time in queue 1+ ]0] Tq <— [ ::7] [i‘
| 16 | Calcﬁlatg efficiency féctor F ) og F : I;fij Lf,—J

17 | For a new case, goto 2 -

i

il

—
I
||
[

\
|
|

i
i




97 Program Listing I

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 49
661 xLBLA 21 11 857 RCLI 3é 81
862 G5B9 23 89 858 RCL3 36 83
883  ST01 35 81 859 - -45
884 5TO0I 35 46 gea z -24
865 Ré -31 7 861  ST04 35 84 Lq, L
e8¢  STOZ 35 az 662  SPC 16-11
887  xav -4] 863  PRTY -14
888 ST0S 35 85 864 RS 51
8a9 z -24 865 %LBLC 21 13
618  ST03 35 83 866 RCL3 36 83
811 FRTX -14 867 + -55
212  R<S 5 868  STD6 35 86
@13 #LBLB 2i 12 869  PRTY -14
814 1 61 878  R-S 51
815 ST04 35 84 871 xLELD 1 14
816 8 ea 872 RCL4 36 84
817 #LBLI 21 81 873 RCLZ % 8: Tq, T
818 RCL4 36 84 874 3 -24
819 + -55 875  SPC 16-11
828 LSTX 16-63 876  PRTS -14
821 RCL3 36 83 877  R<S 51
822 x -35 878 xLBLD Z1 i4
823 RCL1 36 81 679 RCLé 36 86
624 RCLI 36 45 888 FRCL? 36 82
825 - -45 881 : -c4
826 1 81 882  FRTX -14
827 + -55 @53  R-S 51
828 z _24 884 xLBLE 21 15
g9 stod 3584 | P, P 885  SPC  16-11 P
aza Ré -31 886  PRTX -14
831 DSZI 16 25 46 887 RCLI1 36 61
832 G101 22 81 888  RCLS 36 @5
833 1 a1 ags X -35
834 RCL3 i€ 83 898 RCL? 36 B2
635 RCLI 36 81 891 - -45
836 z -24 gaz x -35
037 - -45 893  CHS -ZE
@38 RCL4 36 64 894 er 33
839 2y -41 895 FRCLI 36 46
2T B -24 636 X -3a
841 STOI 35 46 837  PRTX -14
a42 + -55 A%8  SPC 16-11
843 1% 52 ess R-Z al .
844  SPC 16-11 188 xLBLS 71 8s Prink u,A, N,
845  PRTX -14 181 Ri -31
846  R-S 51 182 Ri -31
847 xLBLP 21 12 182 SPC 16-11
848 RCLI 36 46 184  PRTX -14
249 x -35 185 Rt 16-31
es8  STOI 35 46 186  PRTX -14
851 PRTX -14 187 Rt 16-31
852  R-S 51 188  PRTX -14
853 xLBLC 2113 189  RTN 24
@54 RCLI 36 46 118 %LBla 21 16 11 m,n
855 RCL3 36 83 111 6588 23 88
856 % -39 REGis, . 112 STE2 5 8z
0 1 2 3 4 5 6 7 8 g
nlm yn /o Lq,k /“;Qg,L L; ZQk szk)_F [- % Usw(
SO S1 S2 83 S4 S5 S6 S7 S8 S9
usecl, pb




97 Program Listing 11

50
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 Ri =31 169  ST0S 35 @5
114 STO! 75 a1 178 SPC 16-11
115 RS 51 171 PRTX -14
116 *LBLb 21 16 12 172 RS 51
117 6568 23 8§ 173 slBlc 21 1613 | T
118  §T08 35 05 174 RCLE 36 66
119 z -24 175 x -35
128 ST07 35 83 76 FRT -14
121 PRTX -14 177 RS ai
122 RS 51 178 #Bld 21 1614 | Lqg
123 xLBLec Z1 16 13 179 RCLS 36 B85
124 CLY -51 138 RCLI 3 8l
125 €707 35 a7 181 : -24
126 1 a1 182 1 33
27 eT04 35 64 153 _ -45
128 STOS 35 85 184 RCL3 36 83
29 STO6 35 @6 185 ! a1
130 #LBL3 21 83 186 + -55
131 RCLZ 3 62 187 x -35
132 RCL4 36 84 188 STO7 35 87
133 Xy? 16-34 188 1 81
134 2y -41 19 + -55
135 RCL3 36 83 191 RCL1 36 al
136 By -41 192 X -35
137 : -24 193 SPC 16-11
138 RCLI 36 8l 194 PRTS -14
132 RCL4 36 84 195 RS 51
190 - 45 196 #LBld 21 1514 | Tq
141 1 al 197 RCL8 36 @8
142 + -55 198 ¥ -35
143 X -35 199 PRTX -14
144  RCLS 36 85 208 Rro 51
145 X =33 281 xLBle 21 i& 15
146  ST0S 35 85 262 RCLT 36 87
147 EEX -23 283 CHS 2z | F
148 CHS X 284 SPC 16-11
149 a g3 285 FRTX -14
ig? x\yg 6 qg 206 SFC 16-11
5 Y8 -3 2867 ReS 51 :
152 €102 2z 8z 2088 xLBLS 21 88 Print m,n,s, -
153 Ré -31 289 Ri -31
154 ST+6 35-55 @6 28 SPC i6-11
155 RCL4 36 84 211 PRTX -14
156 X -35 212 Rt 16-31
157 ST+7 35-55 @7 213 PRTX -14
158  RCLI 36 81 214 RIN 24
158  RCL4 36 84
168 1 Al
161 + -55
162 ST04 35 84
163 K£v° 16-35
164 €103 22 83 220
165 #LBL? 21 82
166 RCLT 36 &7
167 RCLS 36 86
teg = -e4 LABELS FLAGS SET STATUS
Ao PaRAP, [l oL PaTo T ft>P® [ FLAGS TRIG DISP
ON OFF
'mtn > [SPameo [L~T |Sig=Tg|' > F 1 0o O @ | DEG ™| FX ®&
0 1 2 3 4 2 1 0 & GRAD O scl O
: S?ofpb _ _ a — > O @| RAD O | ENg O
Frm‘) % Pnn"‘ 3 0 & A
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Program Deseription 1

(" )
Program Title 7 wo6 W ﬂy F?NH‘L)/SI.S' of VARIANcE C(wiTH

REPLT cAT,;oNS ) FIXED EFFECTS mopeL

Contributors Name P/ v L RAFFELD

Address 78 78 LASALLE FH 239

Cty BATRBN RoUGE State L A. Zip Code 70 &0 &

_

s —

Program Description, Equations, Variables T TRADL T LoNFL. EQuAL CELL NJ 2 wﬁ)/
FANOVA I'S (ComPuTED USING THE Follow ING FoRMuULAS

- 2 2 -
5SS rran - ,‘Z{%XCJK - iz’:'Z%)(,JK)/rn-c_ Svm o F
2 2 SQuUARES =
.S.SRMu =z %(JZEXI‘J.KX/K'C—(ZLZJ%X':-;K\ /n*-c Ss
E N z
SSeors ;2 C:Zf x,-jk) /v "(12 ‘_‘Zf(‘./(”k)/nrc
kN 2
SSrnTERACTIoN ,2 Jé(‘,s; Xisn) /0 - SSRew ~ S%or T (,é?g X.'Jk> /are
2 -
- - Z X..
SSerrer = £ 2 Z KNy zZ 2 (K Xije) /n
DEGREES of FREEDom. — dlfg, = r-1, de,, =c-1 de. =(r-2)(c-1)
J(ERRIR = P'C.(I)‘.Z)
MEAN SQURRES. — Msg, * 5Sp0w /IR0 MSeol = S5, /J;"L) My, <S55, /eur

MSERK.K = SSERROR /a/ff,zgo,z F = MS‘FFECT/M‘GAROR}'RGM)GO‘,M

T . 2 2 .
W™ AssociATION : CORow SSg,m—(r;J)MS,M“ ) &)co‘- S%,‘—(c‘z)ms,,g.,z
ms Sy MS, ss
ERRoR T eTAL ERROR T TeT R &
SSeawr«r-1) €e-1) Mmsgzror *

L5
wl"ﬁl‘ = MSiRp + S 7ae

Operating Limits and Warnings H MAXIMUM oF /b CELLS ARE RilowED CIC.J' Row

X Cols £ /C) IF THis LimuT s EXCEEDED | AN “ERROR " CaN PiTion
Witl S#How IN THE prsPLAy. OA/L)/ ERRORS MADE wHILE ENTER-
ING DATA IN R ¢&LL CRAN BE CoRRECTED , EXCEPT FoR THE LAST
CeLtt ENTRY ! (W% VALLES THAT ARE NECAIIVE  SHowlD

BE TREATED A o.

\. 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.

\_ v,




Program Deseription 11

r Sketch(es) v

( = oo - - -
sample Problem(s) 7 X X4 FIXED EFFECLTS FANOVA — Two LEVELS or

SeciAl REINFORCEMENT Hi &£/, HAND FovR LEVELS of DEPRIvATION B -8y

By & 5 4
3 n 7 7
i ¢ 5 3 $
3 14 7 q
3 2 ¢ g
! 2 5 10
Ay 2 3 ¢ 10
2 4 5 9
2 3 ‘ /"

2 ™ 4™ 4 EA1? o0.00
9[60 5181 4 [B1318] -+ - 10 [8110[8] 318] 1/[8] —> ¥ .00 /€. 00

Solution(s)

3[874[813[B13[8]+ Y.00,/1.00

S S
' SSyp 235250 ms, T 6-Y¢

e
S 313 mg, 207l
S8, .= /9450 Fkoaﬁ Y05
SSrar= 1932 Fo = 8411
SSappee® 1950 Frur= 837
L , It Loo w;a‘f -0lov
L
2 " ) )
Reference(s) KIKK/ R.E. EXPERLMENTAL DESI&N d(“L= 300 W oL = 213¢
PRoCEPVRES FoR THE BEHAVIORAL cdfeyr =300 wppe-0722
SCTENCES. BRookS /coLE FUuBLISHIN ¢ dfe prop = 24-00
Comp., CARLIF., 1968 - M s .;,f
MS, 26483
\_ Cok -




User Instruetions

Tobo wAY HANRLYSIS oFf vAR|ANLE w ETH
1 ReEPLicATIONS (cARD 1)

PRT

P2 ol fcELL

53

INSTRUCTIONS

INSERT ¢ARD 2 IN READER RFTER

STEP INSTRUCTIONS DA'T'AF,’HJ,TS KEYS DBTL;\T/tPJngs
| 7 | /oAD 5i06 1 AND SiDE 2 ]
2 | oPrioNrL PRI. célr & Sym _ mobE Ij;I [,::!
S |INPU T # of Rows¥* #of Rows 'J_I I ’
Y |TNPuT & of cots™® o 0F roLS L |1 |
Slrnpur  # n cei™ (ALL REgs. Age eLeAREQ)|# 1y ceut : A H ; 0.00
’Rows X _Cols £ /4 ' N |
& CELL si3ES musT 85 cune : H ;
| PERRRm (6) FoR L2120k J2l,2-0 K2l2.q Xijk : B H : Nk [cewn
7 | OPTIoNAL =~ CopRECT FRRONEQUS Xiju o e | T E T
— L l
CoRRECT oNLy iuiTHIN R CELL .
BAND (ANNoT CoRRECT LAST CEcL | [ |
ENTRY L
| | I
| H I
R |BEGIN CoMPuTAT [ons e ] | rolAd
(R N Row
9 |INSERT CARD 2 IN READER AFIER T lss ear
PRESSTNG (&Y TN (g) .
‘ II ' SSERRaR
| | | | deq
| H | | de cas
1 N | lderar
1 N I £ ERReR
- I T | s Rew
l I | |lms cor
| - LT | ms rar
Two wRY ANALYSIS OF VARIANCE w /TH ] | F 2am
{1 REPLIcA TioNs (cARrRD 2) Z’ | | ..
Fuvlo — READ I[ ' £ orur
R N L
! H ‘ T ool
N | “TNT
N |
NI
[ |

PRESSTN&E (L) oN CARD 1




97 Program Listing |

54
STEP KFY ENTRY KEY CODE COMMENTS STFP KFY FNTR ]
el slELA 21 1 — ~ P Re AT COMMENTS
862 CLRE  16-53 IMTIALIZE 858 Ri -31
L 16-51 -smfe £ 859 5T+ 35-55 45
@84 CLRE 16-53 @68 ISZI 1€ 26 46
885 sT0e 25 11 Row s 861 Xz 57
886 Fi -1 Cols @62 ST+i 35-55 45
887  STOP 35 12 # v CELL 863 Rt 16-31
868 Rl -7 864 521 16-41
ges  cT0C I5 13 865 e a6
ai1e Rt 16-31 866  STOD 35 14
a1l -35 867 RCLE 1z
81z 1 g1 868  RCLE 36 15
813 - 8E B69  E=Y7 16-33
814 41 878  G5BZ 23 82
81s 16-14 871 ISZI 1& 26 46
81c 25 go 872 RCLI 36 46
817 a1 673 1 4
818 T 46 874 - -45
81g ae 875  RTN 24
826 24 676 ¥LELD 21 14 SET FLAG
821 21 a8 £ RRoR. CHECK 877  SF1 1€ 218l FoR PRINTFING
82z e FoR Raw X ol 87  RIN 24 S
23 -24 S /6 879 xLBLE 2115 of CELL paTe
824 24 @88 ST-i 35-45 45 < Som
823 2112 ENTRY oF 851 He 53
82¢ F1? 1€ 23 @4 i @ez ST-& 35-45 @8 REmMoVE CELL
827  FRTY -14 Xij K 883 RCLD I 14 ERno R
828 ST+i 35-55 45 884 1 81
823 He =32 aes - -45
@3¢ S5T+@ 3I5-55 6@ 88¢  STOC 75 14
831 RCLD 36 14 887  KTK 24
P a1 | 888 xLBLZ 2182 CLER R
833 + o } aes i 81 1,
834  STOD T 14 \ 654 7 er -
835 RCLW 3¢ 1 891 &2 16-41 RESET For
836 RCLD 6 14 @82  STOE 35 15 NEXT Row
837  ¥=¥7 16-33 893 FRCL: 26 45
838 GSEI 22 a1 ggi 1 53
839  FRTH 24 - 95 821 16 2¢ 46
846 ¥LEL! 21 a1 ComPul &= @9¢ ISl 1€ 26 46
841 FSE 1% 51 ¢ 897 5T+i 3I5-55 45
842 RCLE 36 15 STORE CELL @98 DSZI 1€ 25 4¢
843 1 81 899 DSTI 1€ 25 46
g4+ e & Row sums 108 e ag
845  STOE 35 15 £ cums oF igi REFE 35 45
846 RCLi 3€ 45 - 2 L 36 15
847 FI7 1€ 27 6l SauRrLS 107 %1 16-41
848  SPC 16-11 184 g ag
845  F1? 1€ 27 @l 185 STOE 35 15
85e  FRTY -14 igé gzh‘ 24 BEGIN
851 Fi® 1€ 23 81 7 KLBLL 21 13 N
852  SPC 16-11 18 RCLE 36 @8 LENERATIOT,
853 RCLI 36 46 188 STOE 3 5 or Su:
854 ! 81 118 6 ae savaRES ¢
855 7 67 111 5708 35 e KNovp TRBLE
856 £l 16-41 112 1 81
REGISTERS
°sED |eert 1 2eerr2 [Peett s ' ety Peg s eettt |cgeL BCELL 4 gcéLL g
S0 S1 S2 S3 S4 S5 _ |se s7 . S8 S9
CELL (0 CELL o | CELL 12 |cCcELLI3 |CeLk ! |cELL IS |eeLL /L LSED VSED US ED
Ag N CELL 5 # coLs. C# Rows O pseD E USED USED
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55
L [ =] KEY E =
STFP 115“ EsrﬂﬂY Kig %%DF I COMMENTS STE 169 DNS"E_';V 16'(5; (;%DF COMMENTS
114 STGD 514 178 RCLA 36 11
115 %lBie 2! 16 15 171 ST=i 35-24 45
116 RCLE I 12 172 DSZI 16 25 46
117 RCLC 36 13 173 RCLC 36 13
11¢ -35 174 RCLA 36 11
119 RCLD 36 14 175 X -35
128 + 5 176 ST:; 35-24 45
121 x=v¢ 16-33 177 RCLE 3¢ 8@
122 gT107 22 83 178 Xz 53
123 RCLi 3¢ 45 179 RCLA 36 11
124 5T+6 35-55 @g 188  RCLB 36 12
125 RCLE 3 12 181 -35
126 RCLI 36 46 182  RCLC 36 13
127 + 55 183 -35
128 STOI 75 45 184  STO& 35 11
129  ET0e 27 16 15 185 z -24
138 «LELZ 21 83 186  STGE 35 80
131 RCLD 36 14 187 xLBLS 2 85
135 RCLE 36 12 188  RCLE 35 88
133 1 81 189  5T-i 35-45 45
134 + -55 196 ISZI 16 26 46
135 ¥=v7 16-33 191  RCLI 36 46
136 €704 2z g4 192 2 82
137 RCLD % 14 1937 é a6
138 i a1 194 x#y° 16-32
130 + -55 195  £T05 22 85
146 STOI I5 46 196  RCLE 36 15
141 §TOD I5 14 197  RCLE 35 88
142 RCLE 36 @68 198 - -45
143 §E 53 199 STOE 35 15
144 p:is 16-54 2880 P2S 16-51
145 ST+7 35-55 @7 281 RCLT 3 o7
146 20 16-54 282 RCLE 3¢ 8¢
147 & o 283 XY -4]
148 STOE 75 a@ 284 ST0S 35 68
149 RCLI 35 46 285 Ri -31
158 GT0e 27 16 15 286 STOT 35 &7
151 x*LBL4 z1 84 287 RCLE 3 15
152 e ae 268 RCLT 3 87
153 5106 75 8@ 2g9 - -45
154 ! a1 218  STGD 35 14
155 £ g6 211 RCLF 76 o7
15¢  5TGI 35 46 212 RCLE 36 88
57 #iBLe 21 1€ 12 213 - -45
158 RCLi 36 45 214  RCLS 76 89
159 ST+6 3I5-55 G@ 215 - -45
168 DOSTI 16 25 46 216  STO7 35 67
161  ETCk 22 16 12 217 RCLE 36 1% BEG N
162 1 1 218 SFC 16-11 PRINT
163 8 839 219 PRTY -14
164 STOI 35 46 2280 RCLS 36 89 RovTINE
165 RCLE 36 11 221 PRTX -14
166  RCLE I 12 222 RCLE 35 68
167 X I5 223 PRTY -14
168 §T:; 35-24 4% 224  PSE 155
-~ LABELS FLAGS SET STATUS
ALY Fuir PP Xie=2n | compute P s1F1 £ Z- ° — FLAGS TRIG DISP
a b - [ - 1 -
- usép Z ° usep vséo |, D Og DEG | FX o
1 2 USED 4 2 1 0O GRAD O scl O
3 5 USED 5 USED 5 £ 9,‘)550 — 2 0| RD O ENG O
USED ERRo R 3 g™ n-2
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56
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@81 RCLT 36 &7 et Y
gez PRy -4 856  Xx#V7  16-32
@5 RLLD — de I @59  GTO7 22 67
ge4  FRT¥ - -I4 gl SPC 16-11
ges  shC o lecld @61 [DSF4  -€3 04
aée  RCLC 35 1 862 RCLC 36 13
887 i ol 863 RCL® 36 &3
8gs - e gg4 ~35
ges  sTac I 13 @65 RCLC 36 13
o1 PRTX  -14 s RCLD 3¢ 14
B11  ST:9 35-24 B8 PR e
12 RCLE 36 12 s - ot
13 ! e 863 RCLD 36 14
o14 - B 878 RCLE 36 15
15 STOE 35 12 e e
816  FPRTN -14 PSS o
17 ST 75-24 8¢ P Iy
818 RCLE 36 12 874 RCLE 36 12
BE@ X _35 ?5 _35
21 STl 35 46 77 ORILE 36 12
22 FRTA -1 878 RCLD 3¢ 14
923 ST:7 35-24 @7 A b
@24 RCLA 36 11 A ot
825 RCLE 36 12 8e1  RCLD 36 14
86 - 4 882 RCLE 36 15
27 RCLC 3 13 a8z + -55
oze - 49 884 = -24
825 RCLI 36 46 ogs PRI i
oz - m4s 88  RCL 12
831 ! ol 887  RILC
832 - -45 A
33 PRIZ -1 89 RCL:
834 RCLD 35 14 oa
35 xa -4 991 RCLE
83¢ g -4 892  RCLC
837 STOD 75 14 prelii
839 FRCLO 36 69 Py _2e
B4€  PRTY -14 nee - i
@41 RCLE 36 L6 897 RCLD 36 14
B4z PRTA ~14 898 RCLE 36 15
843 RCLT 36 67 gos 4 e
@45 ROLD 36 14 81 PRI 14
@4 FRTX -14 6z ETH p
848 5 83
@49 STOI 35 46
gsé ¥LBLT 21 67
@51 RCLi 36 45
g5z RCLD 36 14
853 = -24
854  FRTX -14 o
855 DSZI 16 25 46
g5¢ RCLI 36 46
REGISTERS S
o _ [T P _ s 5 6 7/’75INT MScor | MS pow
4 S5 S6 S7 8 S9
o | vsep [Fusep [Tusep [Tuszo [wsep | wvsep [vsep  |vseép | —
D E I
AN ©df,L Cc/fko(o MS crpop SSreraL YSED




Program Desecription 1

-
Program Title Multiple Linear Regression for 3 Independent Variables

Contributor’s Name
Address

City State Zip Code .
\. J

G,og,am Description, Equations, Variables Regression coefficients a, b, ¢, and d can be found

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

. = + . +czy. +dzz,
Zt1 na +b Zx1 C zy; d ;

- 2

inti =aIx; + b Z(Xi) +c Z(xiyi) +d Z(xizi)
- 2

Zy].t1 =azy. + b Z(Xiyi) +c Z(yi) +d z(yizi)
- 2

tz;ty = arzg 4 b Z(Zixi) +cC Z(yizi) +d Z(Zi)

Also the multiple correlation coefficient is

1 2
, alIt.+b Ix;ts +c Zyiti +dz Ziti -7 (Zti)

R™ =
2 1 2
Zt_i s (Zt_i)

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

Multiple linear regression with two independent varijables can also be calculated
by using this program, refer to the examples for details.

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

57

( )
This program has been verified only with respect to the numerical example given in Program Description /I. 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 materiat.

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.

L D
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ﬁ.,, e
- Sketch(es) i

Program Deseription 11

2

3

4

Sample Problem(s)._A_set of data points are given as the following:

5

,,M__._,L.i.

7
25

6

60

1
29
15

2.

1
56

8

20

IR

31
8

47

7

52
6

33

Find the regression coefficients a, b?,QaWQa,RZLWSHWSMOf 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 .....

_ ,(>:x1n=, 37,. zyj.,,E,AlQB. 1z = 43, 1t; = 212, ; ,
Iixy = 1525, rxz = 275, Ixt = 1440, tyz = 1593, zyt = 7301, :zzt = 1874,
X% = 341, 1y’ = 8267,,z;?,EW42§4";t? = 10002)

_Load side one and two of card 2. Switch to . - -
[C]--->a = 103.447, b = -1.284, ¢ = -1.037, d =-1.339; [D]--— R=0.999

725 16 lEl-— 6050

7

<
Reference(s) Draper & Smith “"Applied Regression Analysis" John Wiley & Sons, Inc. 1966
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( S‘kv(;lch(es) .

~
Sample Problem(s) = Example 2:

Solution:

 2[Fa[X)7[Mes[c] -
3ok 7[i]e2[c] »

s5[+]7[+]3[+]28[c]~

-----

”“»4[5111II|9II|53|!I > ...

Decide the regression line for the above set of

data points.

CREEEY

[E]=15(zx), 32(zy), 29(zz), 166(ct).
[fllo]—>114(zxy), 89(zxz), 550(zxt), 210(Zyz), 1272(Zyt), 1100(Zzt).
[elle]>55(2x2), 264(2y2), 197(222), 6394(5t2).
To store data on a card, .

Load side 1 and side 2 of card 1. [A]

112t ]s[t1a[c 1(xq), 2(y1), 3(z9). 14(ty). 1.(4)

[D]—>1.000(R?)

The tiny value of "a" suggests zero intercept.
_[f]lc]>1.000(b), 2.000(c), 3.000 (d)
__[o]>1.000(R%), a[t]u1[x]o[E] —>s3(t), s[*]7[*]3[Eb>28(%).

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

Load side 1 and side 2 of card 2. Switch to
[c]>1.000....-8(a), 1.000(b), 2.000(c), 3.000(d).

Therefore load data card and

.

Reference (s)
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Program Deseription 11

Sketch(es)

il 2 3. 4

,,,,,,,,,,,,,,,,,,,,, - ) 1.5 0:45 1.8 2.8 R
Ty |07 2.3 16 45

t |21 4.0 4.1 9.4

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

line 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 Tinear regression.

Keystrokes:

Load side 1 and side 2 of card 1. [A] B
1.5[4].70+]o[+]2.1[c]> 1.5(x;), 0.7(y1), 0(z7), 2.1(tq), 1(i).
<4s[t]2.3[t]o[+]4 [c]> ...,
1.8[*]1.6[*]o[*]4.1[C]~>..... .
2.8[+]4.5[+]0[+]9.4[C]>..... ,

{E]—>6.55, 9.10, 0, 19.6 (Ix, Iy, Iz, It) -
[f][p]—=17.57, 0, 38.65, 0, 59.53, 0. (sxy, Ixz, uxt, £yz ...)

[f][E]->13.53, 28.59, 0, 125.58 (ZxZ, Iy2, 1z2, 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).

[p]=0.998 (R o
2[*]3[+]o[E]—>6.366(F)

-

7
Reference(s)
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User Instruections

Multiple Linear Regression Card 1

1
E% Start
STEP INSTRUCTIONS DAgxﬁan KEYS DS#JS:LS
1] load side 1 and 2 of card ] L] [:;;]
2 | Initialize LA ] 0.00
3} To set print mode* [ B ] ' 1.00
41Do step5 6 for i=1,2, ..., n L 11 ]
5| Inpyt data: X X5 L + | |
yi yi [ 7,1‘ | : ]
Z. Z. [ 4 H J
t; t; [ c Il i
6 | If you made a mistake in inputting x., yv., z., I ]
t., then correct by ---- e X. N .
0 y:]i [+ ] 'l ]
z, [+ ] l
5 Coll 1 i
7| (optional) Recall the sums ’ { E }{ ; J IX{2Y B2
. : ot
8 | (optional) Recall the sums of products | f Jlﬁ;Di] [ Zxy,IXZ, Xt
| } l ] ryz,ryt,rzt
9 | (optional) Recall the sums of squares L f Il E ] [2x,2,1y.2,
LIl T [52.2.54.2
10 | (Optional) To record data, press | N ! !
[f] WRITE DATA] and record. [0 )
11 |Load side 1 and side 2 of card 2. I N N
12 | For zero intercept, go to step 14. [
13 |Calculate normal regression coefficients [ C |[ ] a,b,c,d
then go to step 15 L1 ]
14 |Calculate zero intercept regression coefficients | £ ][ C ] b,c,d
15 |Calculate the correlation coefficient [ D[ ] R2
16 [Calculate estimated £ from regression I
input x X L+ 11
y y Lo 10 ]
z z e 11| t
17 [Repeat step 16 for different (x, vy, z)'s .
18 [ For a different regression, load data card N
and go to step 12. L L
L]
N R
USER INSTRUCTIONS Continued next page : } {L %
L]




62 User Instruections

Multiple Linear Regression Card 2

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

INPUT KEYS OUTPUT

STEP INSTRUCTIONS DATA/UNITS DATA/UNITS

19 | For a new case, go to step 1

Il

o

NOTE: *To clear print mode, press-—>

13

RS

i
I

‘ _
R I

[ B
R i
‘b_4_4

1
|l
IR

LJ.——.
ooy

-
|

]
| \

R

B

——
. . .

I
L

ainle

g:

|

-
[

-

]

|
L
—

!

i

)
LU

T
)

i
—_
2l
: i !
i i i

Sl

EE

F
L
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STEP KEY ENTRY KEY CONF COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

#81 xLBLA 21 11 as7 X -35

BB2 CFO 16 22 e@a 858 6SBE 23 68

883 CF1 16 22 @1 859 ST+7 35-55 67

a4 CLRG 16-53 P 868 P25 16-51

@85 P25 16-51 Im'hal X 861 ST+1 35-55 @1

886 CLR6 16-53 862 25 16-51

@87 25 16-51 @63 RCLA 36 11

gas 8 8a 864 RCLD 36 14

a@s  RTN 24 L 865 X -35

#18 xLBLE 21 12 866 6SBa 23 66

11 sre 16 21 68 |Set Flag for P'”"‘+ 867 ST+9 35-55 89

812 1 a1 868 RCLB 36 12

Bi3  RTN 24 - 869 RCLC 36 13

14 xLBLC 21 13 — 87e X -35

15 X2 16-41 871 6588 23 o8

816 STx1 35-35 ai 672 25 16-51

817 STx2 35-35 82 873 ST+3 35-55 83

@18 5Tx3 35-35 @3 874 ST+7 35-55 67

819 STx4 35-35 84 875 RCLE 36 12

g2 X1 16-41 876 RCLD 36 14

821  STO0D 35 14 a7z x -35

822 c5Be 2 86 @78 GSBe 23 68

827 ST+4 35-55 84 79 ST+4 35-55 04

824 Xz 53 @888 RCLC 36 13

825 GSEE 23 ea 881 RCLD 36 14

826 ST+8 35-55 68 882 x -35

827 3 -31 @83 ©SBe 23 o6

828 STOC 35 13 Inpu+ Xi, 4i s i 884 ST+9 35-55 @9

829 GSB@ 23 68 £ d eojeu late 885 RCLA 36 11

@38 ST+3 35-55 03 Ly and Cajeula 886 RCLC 36 13

a31 25 16-51 887 X -35

832 5T+5 35-55 @85 @88 6SBe 23 ae

833 xe 53 889 ST+6 35-55 86

@34 6Spe 23 @@ @98 S 16-51

35 S5T+8 35-55 68 @91 5T+ 35-55 88

83  P3S 16-51 892  F@8? 16 23 8@

a37 Ré -31 893 &£SB9 23 89

@38 STOB 35 12 894 RCLI 36 46

839 GSEe 23 6o 895 1 81

648 5T+2 35-55 82 896 ©cSRe 23 88

841 pzs 16-51 a97 + -55

842 ST+8 35-55 @6 @898 ST0I 35 46

843 Xe 53 899 RCL4 36 84

#44 GSBA 23 @8 188 ST0A 35 11

845 ST+2 35-55 82 181  RCLI 36 46

846 P25 16-51 182 STOB 35 12

847 Ré -31 183  §T=1 35-24 @1

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

@49 csBe 23 @8 185 ST=3 35-24 83

@56 ST+l 35-55 @1 186 5T:4 35-24 04

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

852 Xz 53 188  6SB8 23 88

853 6SB@ 23 60 ‘ 189  RIN 24 |\_— __ _— __— _1

@54 ST+6 35-55 86 ! 118 #LBL9 2189 |Print X, Y&

855 RCLA 36 11 J 111 RCLA 36 11 +

856 RCLE 36 12 112 PRTX -14 v

REGISTERS
0 EA 1 2 3 4 5 6 7
=) | &/, 2y I 122/ | 2/ [Ex,2xt| 2x* | sly) [2&e) = (xt)

SO S S2 2 |83 S4 S5 S6 2 S7 S8 F S9
5, 2DE),2t | S0y 2 ye) | 2(yt) se, 2@t s, 2t = (y2) () £(=t)
A B C D E I
temp x,£t,a | temp g, b [Hemp Zz,¢ temp t, d Used TroleX
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 RCLE 36 12 169 SPC 16-11
114 PRTN -14 176 RTN 24 o
115 RCLC 36 13 171 slBle 21 16 15
iig zgzg 3'—i: 172 RCLE 36 86 ,
3 73 TS - 2
118 PRTY -14 i;ﬁ PR:E 15-é§ Reaall 2572y,
119 RTN 24 175 RCL? 36 82 sz, 2¢°
128 iBLE 21 8% - — = - 176  PRTY -14
121 DsPe@  -63 8@ : ' 2 36 88
122 PRTX e |Print L e pRTE * e
123 DSPZ  -63 82 179 P2§ 16-51
124 SPC 16-11 188 RCL® 36 ae
125  RTN 24 181  PRTY -14
126 slBL@ 2188 | —— .— — 182 SPC 16-11
122 F1? 16 2381 |Change sign 183 RIN 24
128 CHS 22 |Gr corvection T - - - - =
129 RTN 24
138 xLBLD 21 14 .
131 st 162180 |Covrecthon
132 GSBC 23 13
123 CF1 16 22 61
13¢  RIN 24 780
135 ¥BLE 2115 |— — — — —
136 RCLI 36 81
137 RCLI 36 46
138 X -35
139 PRTX -14
148 RCLZ 36 82
141 RCLI 36 46 |Recall 2x,2y,
142 x -35
143 PRTX -14 Zz,2t
144 RCL3 36 83 350
145  RCLI 36 46
146 X =33
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 21 1614 |— — — — — [
155 RCL? 36 67
156  PRTX -14
157 RCLE 36 @8
158 PRTX 14 | Recall £xy,Exz,
159 RCLS 36 89
168  PRTX e | Ext EyE, 24t,
161 P2s 16-51 s=t
162 RCLZ 36 83
162 PRTY -14
164 RCL4 36 04 550
165 PRTX -14
166 RCLO 36 @9
167 PRTX -14
168 P2S 16-51
LABELS FLAGS SET STATUS
‘Slart P Print [Tnput [Bivection %2y, [ Aint | FLacs TRIG DISP
2 ® ¢ Sxy,Sxz, - 55503 0 rrectiond o VY| vee m| Fx &
" CHs [ 2 ° : i 1o B oRe B | e o
- 2
> 6 7 rint LI°Print P 3 0 & n_d=




Program Listing 1

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 85

881 #LBLc 21 16 13 * 857 @ 86

862  SF1 1€ 21 81 @58 STOD 35 14

803 «LBLC 21 13 859 P25 16-51

294 g 86 868 RCL6 36 86

@85 STOE 35 15 861 P3S  16-51

866 5 85 862 STOC 35 13

g87  STOD 35 14 83 6SBb 231612 [ — T T T

@88 RCLS 36 65 864 #LBL3 21 83

@89  STOC 35 13 @65 PS  16-51

818 RCL? 36 89 866 RCL? 36 82

@11 STOS 35 @5 867 ST=2 35-24 82

812 GSBb 23 16 12 Sl it oo 868 ST=3 35-24 83

813 8 86 12 elimnation 869 ST=4 35-24 84 d 1o _

@14 STOE 35 15 676 Pxs 1651 |G |o 0 ohon

815 1 81 871 1 81

816 ) 8@ 872 1 61 and aleulate

617 STOD 35 14 @73 STOE 35 15

818 P25 16-51 874 5 s |k, L

@19 RCLE 36 06 875 STOD 35 14

828 RCL4 36 64 876 PS5 16-51

821 STOR 35 @@ g77 RCL? 36 87

822 XY -41 878 P25 16-51

823 P25 16-51 @79  SToC 35 13

@24 STOC 35 13 888 GSBb 23 16 12

825 6SBb 23 16 12 881 PS5  16-51

826 8 88 882 RCLA 36 11

g27 STOE 35 15 883  ST01 35 81

828 1 81 884 Xt 53

829 5 85 885 RCLE 36 12

g38  STOD 35 14 886 - -24

831 P25 16-51 @87 ST06 35 86

832 RCLS 36 @5 488 RCL9 36 89

@33 RCLS 36 @9 889 RCL8 36 88

@34 ST0S 35 65 @98 X#6°  16-42

835 KoY -41 891 : -24

936 P25 16-51 @92 STOD 35 14

837 STOC 35 13 893 RCLI 36 83

#38 csBb 231612 | 894  «x -35

839 slBLZ 21 82 @95 RCL4 36 B4

@48 RCL6 36 @6 8% - -45

841 STz6 35-24 86 @97  CHS -22

842 ST:7 35-24 @7 g98 RCL2 36 82

847 ST=8 35-24 @8 899 P35 16-51

844 ST:9 35-24 @9 188 - -24

845 6 86 4 _ . 181 STOC 35 13

@46 STOE 35 15 nd | 182 RCL? 36 87

847 5 P PN eliminatron 183 x -35

@48 STOD 35 14 184  CHS -22

849 P25  16-51 185 RCLD 36 14

856 RCLI 36 81 186 RCL8 36 88

851 P:S  16-51 187 x -35

852 STOC 35 13 108 - -45

853 GSBb 23 16 12 189 RCLS 36 89

854 5 85 118+ -55

@55 STOE 35 15 111 RCLE 36 86

856 1 a1 : -24

REGISTERS
1 2 3 4 6 7 8 9

02ét1> X /n ig /n 2;/;«) i‘L/n 5f)<,£xt S5x z s (X 9) i(x-a) Z(X'ﬁ)
) S1 52 z |53, S4 33 S6 2, 157 S8 S9
5,500 s0y), 5t | 2(0)° [2G0) [2(1) |£2,560) [ge,2t/h| 2 2) [ 26D = (zt)
A B C D E I
temp % Et,0- [ temp 4, b tempe, e | demp t,d Used Thnolex
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 STOB 35 12 169  STOI 35 46
114  RCLI 36 81 178 X2y -41
115 x -35 171 S8T-i 35-45 45
116  CHS -2z 172 RIN 24
117 RCLC 36 13 173 sLBLE 21 15
118 RCL2 36 82 174 RCLD 36 14
119 X -35 175 X -35 InPW" X,4,%,
128 - -45 176 K2Y -41
121 RCLD 36 14 177 RCLC 36 13 Ci;76i caleulade
122 RCL3 36 83 178 x -35
123 X -35 179 + -55
124 - -45 188 red -41
125 RCL4 36 84 181 RCLE 36 12
126 + -55 182 X -35
127 F1? 16 23 @1 183 + -55
128 8 aa 184 RCLA 36 11
129 STOA 351 185 + -55
138 F1? 16 23 81 186 =LBLE 21 88
131 6107 2z er 187  PRTH -14
132 PRTX -14 188 SPC i6-11
133 «LBLT 21 67 188 CF1 1€ 22 @1
134 RCLB 36 12 19 RTN 24 |
135 RCLC 36 13 191 xLBLD 21 14 - T 7 7]
136 RCLD 36 14 192 RCLS 36 85
137 6709 22 89 193 RCLB 36 12
138 lBLb 21 1612 [ — — — T 194 X -35
139 RCLE 36 15 195 28 16-51
148 1 81 196  RCLI 35 81
141 + -55 197  RCLA 36 11
142 STOE 35 15 - 198 X -35 2
142 S§T0I 35 46 Su_b"?“h“.b for 198 + -55 Ca/wlaﬂl& R
144 RCLC 36 13 |eliminahon 286 RCLE 36 88
145 65Ba 23 16 11 281 RCLC 36 13
146 RCLE 36 15 28z X -35
147 4 a4 283 + -55
148 X=Y? 16-33 284 RCLS 36 85
149 RIN 24 285 RCLD 35 14
156 5 85 2686 X -35
151 + -55 267 + -55
152 X=Y? 16-33 288 RCLE i6 aé
153 RTN 24 289 - -45
154 5 85 218 P8 16-51
155 + -55 211 LSTY 16-63
156 X=Y? 16-33 212 RCL@ 36 @a
157  RIN 24 213 - -45
158 5 a5 214  CHS =22
159 + -55 215 z -24
168 R=Y? 16-33 216 GTO0& 22 B8
161 RTH 24 217 sLBLS 21 89 L
162 6TOb 22 1612  __ 218 Ré -3t T
163 *LBLa 21 16 11 218 RV -1 -
164 RCLi 645 Mulbiol and. 228 PRTY -14 ?"‘“+ HY,E
165  x -35 ey 221 Rt 16-31
166 RCLI 3% 46 subtract 222 PRTX -14
167 RCLD 36 14 223 Rt 16-31
168 + -55 224 G108 22 8
LABELS ) FLAGS SET STATUS
i ° &a,b,c,cl "> Rz g Py tast O?r»n E FLAGS TRIG DISP
: Bubroutine’ Xand - |° ° 1 o DX | oec Al rx B
0 1 2 %BC'de/i 4 2 1 O ¥ GRAD O sci O
- = = = - 2 O K| RAD O [ ENG O
-PD"N’\*' %’rm‘)'x,l.'{.% 3 0 W n
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a )
Program Title SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS
Contributor's Name Robert E, DeBelt
Address 9667 Tayler Court .
City Pickerington State Ohio Zip Code 43147
. J
( )
Program Description, Equations, Variables
Coefflicient ~rl sl t1 wul vl wl kil 7
Matrix: r2 22 t2 w2 v2 w2 k2
r3 83 t3 w3 v3 w3 k3
ﬁ 4 84 t4 ud w wvi k4
r5 85 t3 wl v5 wh k3
r6 s6 16 u6 v6 wé k6-
By Crout's method, let (.ij) be the elements of the given matrix and (Aﬁ)
be the elements of the derived matrix, Then
i-1l
Ay =0y, - Z.‘: A A, (diagonal terms)
j-1 a1f)
- 17
Aij o kZ-l Aik‘kj (i >j, gives the lower half)
i-l :
Aij -{;ij - E-:-l Aik‘kj} /A“ ( i< j, gives the wpper half)
The solution vector is a o -
X = A, - Z A. (i - 1’ ooey ‘)
i ign+l kei+l 1kxk .
Operating Limits and Warnings
1. Re—order the equations, such that rl is not zere,
2, "Error" implies inconsiastency, )
. 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.
\.
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Program Deseription 11

Sketch(es)

.

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

r s t u v w k ‘
17 34 170 748 3816,5 19669 1781.6
34 170 748 3816,5 19669 ~ 105325,625 4864.65
{ 170 748 3816.5 19669 105325,625 573286.75 22810.975
| 748 3816.5 19669 105325,825 573286.75 3172438.532 90845,9625
3816.5 19669 105325,625 573286,75 3172438,532 17757325.57 412293,4438
19669 105325.625 573286,75 3172438,532 17757325,57 100361561.9 1856770.791
Solution(s)
r = -11,52568830
s = -28,86312210
t = 45,32824695
u=1,755025950
v s =2,815475715
S v = »1994145369

€

( )
Reference(s) S .

. Nielsen, Kaj L,, Methods in Numerical Analysis,
- page 185, The Macmillan Company, 1956,
. _J
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Program Desecription 11
P - o - - ; [ A i ™
ﬁSketch(es) ) i
;
- _ )
4 )
Sample Problem(s) Compute the determinant and the inverse of the coefficiemt
matrix in the preceding problem, i - S o
1. In order to compute the determinant of the coefficient matrix, leas the
k vector, do the followings - » o
1.1 Record the values obtained after calculation fer the following:
82 => record cl t3 => record c2 -
u4 => record ¢3 v3 » record o4
wé =y record 6
1,2 The determinant = rl x ¢l x ¢2 x ¢3 x ¢4 x 5
2, The inverse may be computed by substituting each columm of the identity
matrix of order 5 for the k vector. The solutions obtained by solvisig
the system with this program represent the rempestive solum vestors -of -
the inverse matrix,
Solution(s) determinant = , — 11
17 x 102 x 484.5 x 2180.25 x 9447,7507 x 39365.555 = 6.812303266 x 10
~ «23704060 ~,00407230 -,07938408 ,00976420 «,00381044 =+00037157
—.00407230  .30004782 -,06239595 -.06620895 ,02375172 -,00206822
| =, 07938403 -,06239595  ,06240250 ,00928796 -,00859995 ,00095261
A=z .00976420 -,06620895 ,00928796 ,01782172 -,00603319 ,00051864 [
«00381044 02375172 -,00859905 ~,00603319 ,00264614 -,00025403 | -
-.00037157 ~,00200822 ,00095261 ,00051864 ~.00025403 «00002540 ° )
j
Reference(s) .
N ] D,
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6 EQUATIONS
RCL __ (for card 2/2)
STEP INSTRUCTIONS o A'T’:\’/’S,IITS KEYS DAt AONITS
1.| Load side 1 and side 2 of card 1/2. 0]
2,| Place side 1 of card 2/2 inte reader slot 1]
) I
3.| Eater rl: rl il[{ } rl
I
4, Enter sl, t1, ul, vl1, wl, k1, [
r2, =2, t2, u2, .., thru v8 I
followed by R/S each entry: IR/S|[ |
I
5, | Immediately upon emtry of v5iR/S, engage I 7]
card 2/2 in the card reader, The card will 1L
11 L]
atop with valuwe A&& after side 2 of the card [;J [,,T
S RIS
6, | Enter w5, k5, ré, a6, 6, .., thru ké I
folloved by R/S each entry: (R/S][ ]
0
T.| After entry of k6, the calculator will rum Lﬁ, H
for approximately 20 seconds and will stop [ 10
vith solutien r. | N
[N
8.,| Yo display all solutionas [ A [ ] r
|R/s] ] s
|B/s|{ | t
ERle=
/sl v
|[B/s|[ | v
[
Note: If, during step 5, you fail to emngag ]
eard 2/2 in the card reader, them do the [ ] l;‘
felloving steps: - ]
I
[ 9.| Prepare for Merge: | & | MERGE
10.| Enter card 2/2, side 1 emd side 2, 10
11,| Start pregram: LR/SJ f, ] Ags
12,| Go to Step 6, L
[ N
L]
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KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
oot f IRL B | 25 12 f LBL A | 31 25 11 | START:
x 71 ST0 0 33 00 with rl.
- 51 R/S 84 | Enter: sl,
f LBL € |31 25 13 060 h Xs:I 35 24
RCL O 34 00 ) 02
+ 81 4 04
S10(i) 33 24 h X:I 35 24
£ DSz 31 33 £ GSB C | 31 2213
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
GT0 D 22 14 f GSB C | 31 22 13
f LBL 1 |31 25 01] RCL 11 R/B - 84| v
1 01 | 070 £ GSB C | 31 22 13
GTO D 22 14 R/S 84| vl
£ LEBL 2 | 3) 25 02| RCL 12 f GSB C | 31 22 13
2 02 R/S 84| K1
GT0 D 22 14 £ GSB c | 31 22 13]
- fl.gx.a 31 25 83 RCL 13 %1 33%_ r2
GTO D 22 14 R/S 84| s2
f LBL 4 | 31 25 04| RCL 14 34 01
4 04 RCL E 34 15
GT0 D 22 14 080 £ GSBE | 31 22 15
f LBL 5 | 31 25 05| RCL 15 ST0 © 33 00
5 05 | R/S 84) t2
GO D | 22 14 RCL 1| 34 01]
f 1M, 6 |31 25 08{ RCL 16 _RCL D 34 14|
Q f GSB B 31 22 12
030 Ggo D 22 IEJ R/S 84| u2
f LBL 7 | 31 25 07| RCL 17 RCL 1 34 01
7 07 RCL C 34 13
GT0 D 22 14 f GSB B | 31 22 12
£ LBL 8 [ 31 25 08| RCL 18 030 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 GSBB | 31 2212
F I D |31 25 1k I sa ot ™
040 1 o1 RCL A 34 11
0 00 f GSB B | 31 22 12
+ 6 R/S 84| k2
h X:I 35 24 RCL 1 34 01
RCL(i) 34 24 160 f GSB 9 | 31 22 09
h X:Y as 52 £ GSB'C | 31 22 13
h X:1 35 24 R/s 84| r3
' h R¢ 35 53 STO 2 33 02/
—CLELE 31 25 15 Bt S
050 - 51 RCL E 34 15
h RN 35 22 f GSBE | 31 22 15
g LBLfa | 32 25 11| Overlay ST0 ) 33 01
— W 3% 4}  control. T 3 si o8 ¥
R/S 84 RCL D 34 14
h SPA 35 84 f B E | 31 22 15
REGISTERS
0 1 2 3 4 5 6 7 8 9
8 t a v v used used used used
S0 S1 S2 33 sS4 S5 S6 s7 S8 S9
used used used used ased used used used used aused
A used used c used used uaed used
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
“RCL 1 34 01 f GSBE | 31 22 15
f GSB8 | 3] 22 08| 170 ROL 2 | 34 02
S10 0 33 00 f GSB 8 | 31 22 08
R/S 84 | u3 RCL 1 34 01
RCL 2 34 02 £ GSB 2 | 31 22 02
RCL C 34 13 £ GSBC | 31 22 13
f GSBE [31 2215 B/fs | 2 sl ws
120 RCL 1 | 34 01| BRCL 3 | 34 03
%—ﬁ%ﬁ—%—- _g%_gg_mla f GSBE | 31 2215
R/S 84| v3 RCL 2 34 02
RCL 2 34 02 180 £ GSB 5 | 31 22 05
RCL B 34 12 RCL 1 34 01
T GSBE | 31 22 15 £ GSB1 | 31 22 01
RCL 1 34 01 £ GSB C | 31 22 13
f GSB 6 |31 22 08 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 [3] 22 15| RCL 1 | 34 01]
RCL 1 34 01 190 £ GSB O | 31 22 00
£ GSB 8 31 22 05 £ 3122 13
f GSB ¢ | 31 22 13 n?snz c 84| r5
R/S: 84 | k3 STO 4 33 04
RCL 34 02 R/S 84| a5
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 £ GSBE | 31 22 15
£ GSBC |31 2213 ST0 3 33 03
R/S 84| re _R/S 84| t5
S0 3 33 03| 200 BRCL 4 | . 84 04/
R/S 84| o4 RCLD | 34 14
RCL 3 34 03| £ GSBE | 31 22 15
RCL E 34 15 RCL 3 34 03
T GSBE |31 22 15 f GSB 8 | 31 22 08
ST0 2 33 02 | ST0 2 33 02| uS
150 “R/S 84| t4 " R/S 84
RCL 3 34 03 RCL 4 34 04|
RCL D 34 14 RCL C 34 13|
£ GSBE |31 2215 £ GSBE | 31 22 15
RCL 2 34 02 | 210 RCL 3 | 34 03|
f GSBS8 |31 22 08 £ GSB 7 | 31 22 07
:}Q 1 33 o1 RCL 2 | 34 02
'S 84 | ud f GSB 3 31 22 03
RCL & 34 03 | ST0 1 aa
RCL C 34 13 B/S 84| v5
760 f GSBE |31 22 15 RCL 4 34 04
RCL 2 34 02 RCL B 34 12
£ GSB 7 |31 22 07 f GSBE | 31 22 15
RCL 1 34 01 _ RCL 3 34 03
31 22 0: f 22
ST0 0 33 00 na.m %— ‘11_0'2‘34 0
. B/S 84| v4 f GSB 2 | 31 22 02
RCL 3 34 03 RCL 1 34 01
RCL B 34 12 GTOfs | 22 3] 11
LABELS FLAGS SET STATUS
A START ° used [° wused used |‘used 0 FLAGS TRIG DISP
a c d 1 ON OFF
used o O DEG FIx W
0 ed |' wused 2 used 3 used used 2 1 O GRAD O | SCI U
—ased—t - - 5 2 D K| RAD O | ENG O
used used used used 3 0% n
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 RCL 9 34 09 “RCLX — 34 02
f GSBE |3] 2215 RCL 9 34 00
ST0 0 33 00 f GSBE | 31 22 15
R/S 84 | ws 060 SY0 1 33 o1
RCL 4 34 04 R/S 84| we
RCL A 34 11 RCL 5 34 05
fGSBE |31 2215 RCL A 34 11
RCL.3 | 34 03] f GSBE | 31 22 15
£ GSBS [3]1 22 08 RCL 4 34 04
o1 RCL 2 | 34 02 £ GSRS | 31 22 05|
f GSB1 [31 22 01 RCL 3 34 03
RCL 1 34 o1 f GSB1 | 31 22 01|
RCL 8 34 08 RCL 2 34 02
f GSBB |31 22 ]2 070 RCL 8 34 08
R/s 84 | k5 f GSBE | 31 22 15
__RCL 4 34 04 RCL 1 34 01
£ GSB9 |31 22 09| RCL 6 34 06
_RBRCL 3 |  3403] f GSBE | 31 22 15
£ GSB4 |31 22 04 RCL 0 34 00
f GSB 0 31 22 00 33 00
RCL 1 34 01 ns?“s 84| ke
RCL 7 34 07 h X:Y 35 52
£ GSBB [31 2212 080 h Ry 35 53
ST0 0 33 00 h X:Y 35 52
R/S 84| re RCL 5 34 05
S10 5 33 05| h XsY 35 52|
R/S 84 | a6 ST0 5 33 05
RCL S5 | 34 05| R$ 35 53
050 BCL E 34 15 £ GSB 9 | 31 22 09
f GSBE [31 2215 RCL 4 34. 04
ST0 4 _ 33 04 £ GSB 4 | 31 22 04|
%E—B 34 88- 6 090 T m—n_@?‘%‘
RCL D 34 14 RCL 2 31 02
T GSBE |31 22 IS "ROL 7 | 34 0T
RCL 4 34 Y GSB E | 31 22 I5]
Y GSB 8§ |31 22 08| BL Y | 3401
ST0 3 33 03 RCL 5 — 34 05
040 R/S 84| ué f GSBB | 31 22 12| soln: w
R& 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
S0 2 33 02 RCL 8 | 34 08
%_ 84| v6 f GSRE
050 5 34 05 RCL 3 34 03
RQL B 34 12 RCL 9 34 09
f GSBE |31 2215 f GSBE | 31 22 15
RCL 4 34 04 S1T0 2 33 02|
f GSB 6 | 31 22 06 110 0 00
RCL 3 34 03 g GSBfe | 32 22 15
f GSB 2 [31 22 02 f GSB ] | 31 22 01
REGISTERS
0 1 2 3 4 5 6 7 8 9
SO St S2 S3 S4 S5 S6 S7 S8 S9

A B [} D E I
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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
£ GSB 3 31 22 03
ST0 1 33 01|t
4 __04 |
2 | 32 22 15 |
f GSB 8 31 22 06
RCL 2 34 02
£ GSB 7 31 22 07 180
RCL 1 34 01
£ GSB 8 31 22 68
S1T0 0 33 00 | =
9 09 |
GSBfe 32 22 15
130 RCL A 34 11
2 GSB E 31 22 15
_RCL 3 34 03 |
f GSBE |31 22 158 190
RCL 2 34 02
RCL C 34 13
f GSB B 31 22 15
RCL 1 34 01
RCL D 34 14
140 £ GSB E 31 22 15
RCL O 34 00
RCL B 34 15
f GSBE |31 22 1§
ST0 5 33 06 | r 200
£ LBL A [3]1 25 11 | RCL solutions,
RCL © 34 00 | s
R/S 84
150 RCL 1 34 01 |¢
R/S 84
RCL 2 34 02 |u
R/S 84
3 34 03 | v 210
R/S: 84
RCL 4 34 04 | w
B/S 84
GTO A 22 11
LBL fe |32 25 18
160 l 01
0 00 |
+ 31
h STI 35 33
RCL(4) 34 24 220
LABELS FLAGS SET STATUS
8 i c ° o FLAGS TRIG DISP
b
: ¢ ‘ 1 e D% | oec R | rx A
0 1 2 3 2 1 0 X | GRAD O scng
2 O RAD O EN
5 6 7 8 3 3 0O % nL




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 programming effort. Every one of
our software solutions has been carefully selected to effectively increase your problem-soiving 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: Tresearch 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 C‘bNTROL

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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