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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 |l page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to

the user. The Program Listing | and Program Listing Il pages list the program steps necessary to operate the calcu-

lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent

information about data register contents, uses of labels and flags and the initial calculator status mode is also found

on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,

“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and

Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program

was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult

Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97

keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but

some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,

several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner’s

Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your

program, review the status section and set the conditions as indicated before using or permanently re-
cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have

recorded the program. This simple step will protect the magnetic card and keep the program from being

inadvertently erased.

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.



TABLE OF CONTENTS

DISCOUNTED CASH FLOW/PRESENT VALUE ANALYSIS. . e 1
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 stra1ght11ne,
sum-of-the-years'- digits, and declining balance. Also calculates
the crossover point between straight-line and declining balance
depreciation.

INVOICING AND INVENTORY CONTROL . . )
Program permits automatic price extens1on, sub and’ grand tota111ng
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.

ARNING CURVE. . .+ 3]
LE Given the 1n1t1a1 va]ue and s]ope, th1s program ca]cu]ates the Nth

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

X AND R CONTROL CHARTT1o
X (mean) and R (ranges are used to decide periodically whether a
process is in statistical control.

SINGLE-AND MULTI-SERVER QUEUES . , T Y
Queueing theory for infinite and finite customers.

TWO WAY ANALYSIS OF VARIANCE WITH REPLICATIONS FIXED EFFECTS
MODEL . . v s s a4 4 5l
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 limited to 16 cells. The F ratios
computed are for a fixed effect model.

MULTIPLE LINEAR REGRESSION FOR 3 INDEPENDENT VARgABLES Y4
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
lTinear equations.

SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS . . . . b7
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.
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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

N\ Y,
 

 

 -
, . )

Program Description, Equations, Variables 1 ) given a series of up to 22 cash flows ( FJ )

j=0 to n, the program calculates the value of "i" (internal rate of

return) that equals to 0 the equation ZFj/(l+i)J. The program applies

the Newton Formula for sucessive aproximations: ik = ik—l - Sk_l/S'k_l

where: S = L Fj/(l+i)J j=0 to n .

S' = derivative of S respect to i1 = Z -j/(1+1i) x Fj/(l+i)J

After each iteration the program displays the value of i.K given by the

Newton Formula.

2) Given Fg» 1 and n the program calculates the value of Fi=Fy=...=F

that makes the expression for S (see above) equal to O.

3) Given Fgs 1 and F.=F,

n that makes S = O.

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

=....=Fn the program calculates the value of

present value (PV) of the series for any given discount rate (1i).

5) After the unknown in 1), 2), 3) or 4) has been calculated the pro-

gram can display the following values:

i Fj/(l+i)j and £ F/(1+1)  for j=1 to n.

6) n =-Ln (1-iF/F,)/Ln(1+1) 17F,=..=F = iF/L 1-(1+1) 7]

1) no more than 22 cash flows (0,1, ...,21) should

 

Operating Limits and Warnings

be used. 2) when calculating '"n" the combination of the values for FO’

1 and Fl=F2=....=Fn can make the program unfeasible, in that case ERROR

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.

\_ .

 

   7

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

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



 

Program Deseription 11
 
 f >Sketch(es)

.\_
 

 
 f

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

ment:

End of year Cash flow ($)

-55,280

12,000

12,000

12,000

12,000

42,280U
d
D
W

N
O

What is the internal rate of return of that investment?

 REYSCYORES!?

Solution(s) 5 [A] 0.00

55280 [CHS] [R/S]] 1.00

4 [B] 1.00

12000 [R/S] 5.00

42280 | R/S] 0.00

Lf] [Aa] 10.56 (on PAUSE
14.58 "
15.00 "

: , oo 15.00 "
internal rate of return with a precision of 0.001 % 15.00

\Fress [E] and the program will display seq. J, F]./(l+i)J and}ZFj/(l+i)JJ
 

<

 

 

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

Pavan Publishers, Palo Alto, California, 1976    
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(Sketch(es) )
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r . . . .

Sample Problem(s) Llsted are the cash flows associlated 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 " "o " " " " " 20%7

" * " internal rate of return ?

Solution(s) Keystrokes:

4 [A] 0.00

1000 [CcHS] [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 %

L 20 [£] [ B] -83.72 PV @ 20 %

————TTTTRl tafter3iterations) 1Z.49Int.rateofret.

(Rfiemn“flg Weston & Brigham, "Managerial Finance",Fifth Edition; )

The Dryden Press, Hinsdale, Illinois, 1975

\ J
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é )
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 1 = 8%7?

The cash flow per year 1is equal to the net profit plus depreciation

charges ($300,000/10 = 30,000); this is $45,000 + $30,000 = $75,000.

 

Solution(s) <eystrokes:

300000 [CHS] [ ENTER] ~300000.00
8 [ ENTER|

6 00

75000 [ D]
5 01 yoare

* If you want to obtaing for each year the value of Fj/(l+i)J and its

accumulated value, press LE].

- y
 

 

 -

Reference(s) SChweyer Herbert, "Process Engimeering Economics",MCGraw—Hill?

New York, 1955      
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Discounted Cash Flow/Present Value Analysis

i? PV? Flash Z}

K F.Titn F.tifPMT Discounted   

 

    

 

     
   
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

STEP INSTRUCTIONS DATA/UNITS KEYS DATAUNITS

1 Load side 1 and side 2 0]

If the unknown is the internal rate of L

return (i) or the present value (PV) I |

do steps 2 and 3: L |

2 Input n (number of periods after 0) n A ] | 0.00

3 Input the cash flow series Fn,..,F F. lR/S|l ] j+1

*Repeat step 3 "n+l" times. Each time 7 l | | ]

the calculator will display the seq. | | | |

number of the cash flow you should | |I |

enter: 0,1,2,...,n. After the n-th [ I |

cash flow has been entered the cal- | || |

culator will display zero | | | 0.00

4 Optional: if at any period (j) you | |

want to enter "K" equal cash flows | || |

.= F,. = «o.0 = F.3 input "k" k | B || | j

afid continue with stép 3. | | |

5 If the unknown is "i" | £ ]| A | i (%)

After each iteration the value of i 1 | | ]

obtained at that point from the New- [ | | |

ton formula will be displayed for 1 se¢. i | I i (%)

* For a new case go to step 2 | | |

5 If the unknown is Present Value (PV): 1 (%) | f || B | PV

* For a new case using a diferent "i" | || |

repeat the step again. | | | |

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

Input F, value Fg | ENT| | | Fg

Input i wvalue i (%) | Ent/ | | i (%)

Input n value n | ¢ || | PMT

* For a new case repeat the step again. | | |

2 If the unknown is n: [ | |

Input F, value Fgy | ENT| | | Fy

Input i value i (%)) [EnT]| | i (%)
Input PMT value (PMI'=F. =F.=....=F_) PMT ' o || ] n

* For a new case repeatthe step again. [ | |

*% OPTIONAL: If after the calculator has I E || | j .

displayed the unknown value (1, PV, n | | | | Fi/(l+i)

or PMT) you want to see the discounted | || ] SiFa/(l+‘

and accumulated value for each year of f || | =~

the series (inm fiash mode), begimring , H I

with year 1,efRess [e] '      
 



6
STEP

001

KEY ENTRY KEY CODE

67 Program Listing |
COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS

To enter n an INT 1
the series of
cash flows. 059

060

06

064

06

Load the cash

flows 1n RO to 067

6
Rn (0 < n < 21) 069

22 cash flows 1in|o70

total. 071

072

74
075

To calculate n

when FO’ i and

To load k equal [ PMT=F,=F,=..=F

and consecutive 1 are given.
cash flows (Fj=

Fj'l'l:. « = Fj+K)

99

To calculate P 1%
_ 101

equal to Fl—F2= 102

...=Fn, when FO’

1 i 104 To calculate t

éeind noare 917 1105 internal rate o
’ 106 return (i) by

using the Newto
formula.

10 F =}__:1~*./(.1+i)J
111 J

1

REGISTERS
5

Fg
S5

Fi5 
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STEP KEY ENFRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS

113 |GSB b 31 22 O . .. 1169 R4 35 53

114 |[RC T 35 34 and F'=)-3j/(1+1) [i7 R 35 53
115 |GSB 9 31 22 09 25 171 GSB 7 31 22 07

116 [yx 35 63 |X Fy/(1+1) 172 STO C_ |33 13
117 |+ 81 173 GTO d 22 3314

118 |[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 X=Y 35 52 176 R¢ 35 53 fodfid, this rou

122 [STO D 33 14 178 STO ¢ ]33 13 R (fraction) a
123 |GSB 9 31 22 09 179 FRAC 32 83 C .
124 [F? O 35 71 0(¢ 180 EEX 43 displays 1t as

125 |GTO 1 22 01 181 2 02 a pertentage.

126 |I.ST X 35 82 182 X 71

127 |GsSB 6 31 22 0 183 RIN 35 22 ______o____
128 [+ 81 184 LBL C 32 25 13To transform a
129 |RC I 35 34 185 EEX 43 given i from %
130 X 71 186 2 02 to fraction and
131 |CHS 42 187 < 81 store it in R
132 |RCL E 34 15 188 GSB 7 |31 22 0 C
33 |+ 6l 189 STO C 33 1

134 |[STO E 33 15 190 RTN 3522}]
135 [IBL 1 31 25 01 191 IBL E 31 25 1% To flash (after
136 |RC I 35 34 192 F? 3 35 71 03 the unknown hag
137 |RCL C 34 13 193 GSB 5 |31 22 05] been calculated
138 [INT 31 83 194 SF 0 35 51 00] 4 /i1.4))
139 |[X#Y 32 61 195 GSB d |32 22 14] 7° /(1+i) 0,

140 GTO e 22 31 1% 196 RCL D |34 14 :
141 [F? O 35 71 00| If flag O is ON [197 cF 0 135 61 00 }E,/(1+i)3
142 |RTN 35 22 Returns to SubE| 198 RTN 35 22 &)oyj=1,n

143 F? 2 35 71 02| If flag 2 iS ON 199 LBL b 32 25 12 To calculate

144 RTN 35 22 Returns to Sub. |[200 CF 3 35 61 03| the present

145 |RCL C 34 13 b. 201 GSB c |32 22 13| value (PV) of

146 FRAC 32 83 202 SF 2 35 51 02 ;
147 [RCL D |34 14 505 Gse-a |33 2714] 2,9venc3sh
148 RCL E 34 15 204 RCL D |34 14 J

149 <+ 81 205 RTN 322
150 - 51 206 IBL a |32 25 11] To calculate

151 EEX 43 To flash the neW 207 CF 3 35 61 03] the internal
152 |2 02 value of i given 208 GTO d |22 31 14| rate of return
153 X ;l = by the Newton 209 RTN s 35 %% OG”Lil___________
154 PAUSE 5 formula (1i.) 210 LBL 1

155 EEX 43 J 211 RCL C |34 13 |¢roup of gtate'
156 |2 02 212 _FRAC |32 83 ments used se-
157 % 81 . 213 1 01 veral times

158 ENTER a1 To compare lj tg 214 > 61

159 ENTER 41 i. .3 1if the 215 RTN 35 22 __
160 RCL C _[34 13 J-1 216 LBL 7 |31 25 07|Group of state
161 FRAC 32 83 absolute'value 217 RCL C |34 13 ments used se-
162 - 51 of ?he differen- 71g INT 31 83 veral times

163 ABS 35 64 ce 1s <= than_ 191 + 61
164 EEX 3% .001 then ij is [220 RTN 35 22

165 CHS : 09| ToflashXif|
166 13 03 the 1internal ra~-§%% §§L09 g% %? 00 iiaflgs?sxofif

167 X > Y |32 81 te of return. 223 - x - |31 84 g
168 GTO 3 22 03 224 RTN 35 22

LABELS FLAGS SET STATUS

rloag.n B~oadt X Jefgrcalc.pto calcftflagh—[oflash| pLags TRIG DISP

calc. i Calc. PV [‘used ‘used used used ch(gf DEG £ FIX ®&

© used |[' used 2 used |[® used |* used [? used 1 0 ®| GRADO sC O
5 2 0 ® RAD O ENGZD

used used used used used used 3 0 &R n           
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Program Title DEPRECIATION SCHEDULES

Contributor's Name . HEWLETT-PACKARD COMPANY

 
Corvallis Division

 
 
 

 

 

Address 1000 N.E. Circle Boulevard S

City Corvallis, OR 97330 tate ... . ZpCode
\_ ,

-

Operating Limits :

Program Description, Equations, Variables e

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 f@ 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.

Valuesforthe last year of an asset with fractional yearslife (i.e., the 215! year’s

values for an asset with 20.5 yearslife) are calculated correctly. However, all

other values represent a full year’s depreciation. For this reason only integer

values (whole number, 1.0, 2.0, 17.0 etc.) may be entered for YR (the@ key).

The program makes no checks on this value and generates invalid results if
other than whole numbers are entered.

Straight Line Depreciation

The annual depreciation allowance using this method is determined by dividing

the cost or other basis of valuation (starting book value) less its estimated

salvage value by its useful life expectancy. This program develops the starting

book value (SBV), salvage value (SAL), life expectancy (LIFE), and first year

of the schedule (YR). (The schedule may be started at any point in the useful

life.)

Fractionalyears life must be entered as an integerplusa 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 thestarting 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.)

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

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

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

Contributor’s Name

Address

City State _ Zip Code

\_

 

 

 

( )
Program Description, Equations, Variables

Variable Rate Declining Balance Depreciation

The variable rate declining balance method is another form of accelerated

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

decreasing depreciation in later years. The program generates the depreciation o 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 e

life.

The ‘‘variable rate’’ is indicated as either a factor or percent with equal

frequency in the business community. Thus, ‘‘1.5 declining balance factor’’

and ‘“150% declining balance’’ have the same meaning. The number to be

keyed in for FACT (@) in this program, should be in factor form, that is 1.25,

1.5, 2, and not 125, 150 or 200.

This method of depreciation is unique in that it may generate depreciation

greater than the depreciable value for some assets, while it may not generate ee

sufficient depreciation for others. The crossover calculation (EE) ) 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. e

Fractional years life must be entered as an integer and a decimal. Thus,a life of

12 years 3 months would be keyed in as 12.25.

Crossover Point

As indicated in the description above, the declining balance method of depre-

ciation may not fully depreciate an asset in the asset’s lifetime. In these

circumstances there is an optimum point in the useful life where a switch from e

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 A .

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 :

\_
-
 

   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.

N J/   
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 ~ N
Program Title B e o e

Contributor’'s Name I e

 

 

 
 

 

 

Address o R e e

City o o ______State _ ) ZipCode
\_ J

a )
Program Description, Equations, Variables S . - 

Given the starting book value (SBV), salvage value (SAL), useful life expec-

tancy (LIFE), and declining balance factor (FACT), this routine calculates the
T 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), notas a percent (125, 150, ‘ T
200).

The crossover routine ([) may be used with the declining balance ([ &)

and straight line ([ @) depreciation routines as follows:

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

o 2. Use[ 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 ([BJ) need be keyed in
before pressing ) 3.

T 3. Now use ) B3 to generate a straight line depreciation schedule for the ——

remaining years. The remaining book value at the end ofthe last ‘‘declining
balance year’’ is keyed in for starting book value (fY), and the remaining

— life is keyed in forthe asset’s life ({§). There is no need to enter the salvage ——

value as it has been retained throughout this process.

Forthis 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

S . during the declining balance calculations.

 

Operating Limits and Warnings . B
 

 

 

S S S - e -
 

 

 N

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

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

\_ J/
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Solution(s)

 

DEPy

DEPg (last year) = (

TOTDEPk = (K) -

RDVy = (LIFE — K)

SBV — SAL

LIFE

LIFE
) . F

SBV — SAL()
. SBV — SAL

LIFE )
RBVg = RDVg + SAL

e e~ ee e e R 1

Sketch(es)

~ )
Sample Problem(s) Depreciation Schedules e

where: T

- K = value for YR

- ) TOTDEPk = total depreciation for years 1 through K. o

W = integer portion of LIFE
—e F = decimal portion of LIFE e

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

Straight Line Schedule

o _ SBV — SAL

  
 
   - J
4 )

Reference(s) _   
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Sketch(es)

Sum-of-the-Years’-Digits Schedule )
Sample Problem(s)

SOYD = W+ 1) (W + 2F)

2

- LIFE + 1 — K
DEPk, = ————— - (SBV —

¢ ( SOYD ) G SAL)

(W-K+1) X (W —=K +2F
TOTDEPx = |1 — - (SBV —SAL

f [ 2 X (SOYD) ( )

W-K+1) X (W =K +2F
RDVg = l-( . (SBV —SAL
L 2 % (SOYD) ] ( )

- RBVy = RDV¢ + SAL

Variable Rate Declining Balance Schedule

Solution(s) DEP, =SBV - _ FACT FACT

) LIFE LIFE

K

TOTDEP, =SBV - |1 — {1 - FACT
LIFE

RO Vg = (SBV — SAL) — TOTDEP

o RBVi = RDVg + SAL

Crossover Point—Declining Balance to Straight Line -
— )

LIFE LIFE L+1—-K

. where TOTDEPy_, 1s 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.
\_ _J 
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Solution(s)

- —

:

Reference(s)  

Sample Problem(s) Example 1:

For a starting book value of $375,000, a salvage value of $30,000 and an

expected life of 40 years, generate the 1°' year’s depreciation schedule using
each of the common methods. Assume a declining balance factor of 1.5. Then

jump ahead to the 15" year and generate the data for that year.

 

 

 

 

 

Keystrokes: Outputs:

375000 3 30000 0

40 1 0

Straight Line

[

N

A > 1.00 (1% year)

B > 8625.00 (1% year’s

depreciation)

IR » 336375.00 (remaining depre-

ciable value)

B » 366375.00 (remaining book

value)

i > 8625.00 (total depreciation

to date)

Now jump ahead to the 15" year.

 

 

 

 

 

 

 

 

Keystrokes: Outputs:

S0 e0n 15.00 (15™ year)
B > 8625.00 (15™ year’s

depreciation)

B » 215625.00 (remaining depre-

ciable value)

R/S > 245625.00 (remaining book

value)

B » 129375.00 (total depreciation

after 15 years)

SOYD

180080 1.00 (Iyear)

R/S » 16829.27 (1*' year’'s

depreciation)

B » 328170.73 (remaining depre-

ciable value)

B » 358170.73 (remaining book 

value)

' )
Sketch(es)

\l )
~ )
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( e . .

Sketch(es)

-

Program Desecription 11

 

 

 r

Sample Problem(s)

 

Solution(s)

Reference(s)   

 R/S —>

Jump ahead to the 15" year.

e@0
IS

 

 v

 v
v

Declining Balance

G0 1sameen ——
»> 

R/S v

s v

R/S v

Keystrokes:

Now jump to the 15" year.

SE0 80
R/S

 

v
v

v
v

16829.27

15.00

10939.02

136737.80

166737.80

208262.20

1.00

14062.50

330937.50

360937.50

14062.50

Outputs:

15.00

8235.18

181369.51

211369.51

163630.49

(total depreciation

to date)

(15" year)

(15" year’s

depreciation)

(remaining depre-

ciable value)

(remaining book

value)

(total depreciation

15t through 15"

year)

(1% year)

(1% year’s

depreciation)

(remaining depre-

ciable value)

(remaining book

value)

(total, depreciation

to date)

(15year)

(15" year’s

depreciation)

(remaining depre-

ciable value)

(remaining book

value)

(total depreciation

1%t through 15

year)
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Sample Problem(s)

 

Solution(s)

 

—.—;

Reference(s)  

Example 2:

fe _ — ___\

Sketch(es)

\____ )

(

Having just performed the previous calculation, determine the crossover point

and the associated remaining life and remaining book value. Generate the

depreciation data for the declining balance ‘‘last year,’” and then switch to the

straight line method to generate the depreciation data for the year following the
declining balance *‘last year.”’

 

 

 

 

 

 

 

 

 

 

Keystrokes: Outputs:

80 > 18.00

Y > 22.00

S » 188471.01

18 ON | 18.00
R/S > 7343.03

R/S » 158471.01

R/S » 188471.01

R » 186528.99

188471.01 0 22

1 0en 1.00
R/S > 7203.23

Note:

Although 1 was keyed in for YR—the first year of straight line depreciation—

this is the 19" year of the asset’s life.

v]

vIS

etc.

(last year to use

declining balance)

(asset’s remaining

life after 18

years)

(remaining book

value after 18"

year)

(18t year)
(18" year’s

depreciation)

(remaining depre-

ciable value)

(remaining book

value)

(total depreciation

1t through 18"

year)

(1% year)

(19" year’s

depreciation)

151267.78 (remaining depre-

ciable value)

181267.78 (remaining book

value)    



   

 

 

 

       

  

 

 

  
 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

16 'S : i .User Instruetions

DEPRECIATION SCHEDULES

-~S0YD >D.B, ~CROSS
|LiFE ' l YR ,

STEP INSTRUCTIONS DA'TPSS,I.TS KEYS DI?TLZS:TTS

1
INPUT OUTPUT 1|STEP INSTRUCTIONS oatauniTs |KEYS |paTauniTs T |

1 Load side 1 and side 2 [__; [ 7: 7]

2

|

Optional: Select print mode o6 1.00 or 0.00 [7 7] L; l

3

|

Keyi all of the following: ]
e Starting book value SBV 0 SBV [7‘ l WfiJ

e Salvage value SAL a SAL [ 7 7] L,fiil

e Life of the asset LIFE LIFE [; A] ( il ]

4 For depreciation schedules, [l;J [ Jrifil

key in: ]
e Year for which depreciation ri ;] [:‘

is to be calculated. YR o YR [ :7] [;;fl]

5 To calculate straight line [ lj [:AJ]

depreciation schedule on YR [:;AJ [:;7]

DEP — L;; J [f’ii; ]

I RDV L]
| RBY I

TOT DEP 10

m YR +1 L
etc. 0]

For new case go to steps 3 and ] e I [77?7]

4 and change appropriate Eij [1

nputs. I
[]
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STEP INSTRUCTIONS
DATA/UNITS

INPUT
KEYS

OUTPUT
DATA/UNITS
 

  
 

 
INSTRUCTIONS

INPUT
DATA/UNITS

KEYS
OUTPUT

  
Calculate the SOYD schedule

DATA/UNITS |

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RDV
— ————— 4 — - -

4 B RBV

| S TOT DEP

R/S YR + 1
4 N _ —

etc.
BR———e — ) —— —_ —_—

For new case go to steps 3 and

4 and change appropriate l
. —PS — 4 &

inputs.L s

Calculate the declining balance
|TTT S -}

schedule (the appropriateTP

factor must be entered). FACT a FACT

a YRb _ - T

DEP
R —— ' — + = - R

RDV

RBV

B TOT DEP

YR + 1
  

 

 

 

 

 

 

 

 

 

 

  
 

For new case go to steps 3 and

 

 

——

Calculate last year to use de-

clining balance method.

declining balance factor must
eTT

4

Calculate remaining book

4 and change appropriate

inputs.

To find crossover point the
b

 

be stored.

 

Calculate remaining life.   value. l   
—

LAST YEAR

REM LIFE

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

881 xLBLo Z1 i6 11 . . 857 - -4

@82 Fo? 16 2385  otraight Line es5s <67 1645
ga3 CPC 16-i1 K ess Qffli c{ é‘a

884 RCLD 36 i4 @68  GSBZ 23 oz

885 GSBS 23 65 @61  RCL7 36 87

886  RCLA 36 1i SBV-SAL o 862 z e

687 RCLE 36 12 LIFE I 863 ST?i 35 Gf
8as - -45 864  RCLS 36 65

889 RCLC 36 13 865 X =35

ele = 24 B&:& thL.:: 21 q-‘r

811 STl 35 45  DEP #67  ST06 3586

|

ppy
- - -

~ ~ q - - ‘. k

812  GSBS 23 8% @gs  6SBS £3 65

813 RCLC 36 13 ggg RCLE 36 1:

814 RCLD 36 i4 e + -55
815 - "a5 (LIFE-YR)DEP=RDV 871 GSsB9 3 65 |RBV=RDV+SAL
816 RCLI 36 46 72 R 81

a1z x -35 @T_f".fi RCLS 36 82

818 GSBY 27 @s Bii - 43

818 RCLE 36 1z @":"i R‘Ci;B I6 gi

828 + -55 7E X -35

021 gsge 23 a5 RBV 7 esgs  zzes 101 DERy
822 RCLI 36 46 678 1 @1

23 RCLD 36 14 SBV-SAL) yr-ToT @7e  &SBD 23 14

824 X -35 LIFE DEP @86 RCLC 36 13 SLIFE?

25  GSB3 23 g5 881  RCLL 36 14 - :

26 i i age XY 16-35

827  GSBL 23 14 853 srggL

828  RCLC 36 13 gg; L§£§ . gf

829  RCLD 36 14 KSLIFE? ¥LBLZ 21 @z

838 X<Y? i6-35 ‘ 686 ENT? -1

831 670 22 16 i1 _ _ _ _ _ _ _ 687  FKC 16 44 (1+W) (2F+W

832  RIN 24 888 ENT? -21 5

833 xlBLbL 21 16 iZ SOYD g+ -55

834 FB? 16 Z3 @@ a9e Ry ’-i{ = SOYD

835  SPC 16-11 391 INT 16 34

836 RCLD 35 14 ) a3z + -55

837 GSES 23 8% 893 LST}‘j; Io-g:i

838 RCLA 76 11 834 i o1

839 RCLB 36 iz 835 + -5

g4e - -45 896 < -35

B41  STCE 35 85 897 z 8z

842 RCLC 36 13 aag 3 -24 - - e e - -

P43  (SBZ 23 6: LIFE+1-k a33 RTN 24 Declining Balance

s Gr E+1- 188 xiBlLc 21 16 13844  ST07 356 _
@45 RCLC 33 13 ( SOYD )(SBV SAL) 181 F@? 16 23 &
846 1 a1 182 SPC 16-11

847 + -55 183 RCLD 35 14

848  RCLD 36 14 {gi gggi 23 gi k
@49 - -45 185 ; 23

858 RCLT 36 @7 186  RCLD 36 14

851 : -24 187 i ai

852 RCLS 36 8§ 168 - -45

852 X -5 DEP 188 Y 3i

854 G559 23 as k ' 116 RCLF 36 11

855 RCLC 36 13 * 111 X _-3s
856 RCLD 36 1% REGIS. _.._ 112 KCLE 36 88

0 1 2 3 4 5 6 7 8 9

Used Used RDVk Used Used TOT DEP

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A SBY B SAL C LIFE D YR € FACTOR 'SBV-SAL/LIFE      
 

 



97 Program Listing 11
 

  
 

 

 

 

  

19
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

1132 -35 Tca RS 51
114  STOI 75 46 ]DEP 176 RTH 23
115 ESES 23 8s | k 171 xLBLI 21 o1
116 1 81 172 PRTX -14
117 RCLV 3o &r 173 ETN 24 = = = = == = = =
118 RCLD 36 14 74 ¥LBLd 21 i6 14 .
119 o 3 i?; ”‘B"g 1 Ie ::,; Crossover point

lze - T | 176 STOD 35 14
isi RCLA 36 il (SBV-SAL)-TOT DEP, | 77 GSE4 23 04
2z X -3 | 78 xLBLS 21 @8
23 grnfi s @f 179 RCL7 36 &7
124 RCLA 6 i 188 1 al
125 RCLE 36 i 181  CSBO 23 14
126 - -45 182 : @1
127 RCLS 36 a5 1€3 - 45
128 - -45 184 X 31
129 esge  z3es ROV, 185 RCLA 36 11
13¢ RCLE 36 1 186 X -35

131+ -5 187 RCLS 36 85

G5 ofs e O g o33 LS 5 1Q L7 36 &7

1_3'4 GSBI:? 23 51’ TOT DEP 19¢ RCLED 36 i4

135 i @1 k 191 1 61
136  GSED 3 14 192 - 45
127 CLe 36 12 jaz §X 31

138 RCLD 36 14 194  RCLA 36 14
139 X279 16-33 K<LIFE? 195 £ -35
148  E70c 22 16 13 196  RCLE 36 1Z
141 RN -7S 197 - -45
147 xiBLD 2l 14 . 198 STO9 39 &S
143 RCLD 36 14 To add Eo register 199 RCLC 3% 13

144 + -55 208 1 81
145  STOD 35 14 261 + 55
146 RTW 2% 282 RCLD 35 14
147 xLEL4 Sl B - e e e e e e - - 283 - -45

14¢ ! éi z -z
145 RCLE 3615 FACT/LIFEsRg 20 ke et
158 RCLC 36 13 266 KT 16-34
151 z -24 287 GT0S 22 B
52 STOS 35 g5 |-FACT/LIFE-R, 288 RCLD 36 14

152 - -45 289 1 a1
154  STOF 35 67 216 - -45
155 RTH 4 oo 211  6SBS 23 g5 |Last year
156 w#LBlLe Z21 16 IS , 217 RCLL 36 13
157 re7 16 23 ee  Print/pause 213wy 41
156  CTO6 P BE 214 - -45 . :
159  S§F@ 16 =1 &6 245 £gpo z3 g5 |Remaining life
160 : a1 216  RCLS 36 85
161 RIN 24 217 RCLE 36 12
162 xLBLE Z1 Bé 218 + -55
163 e e 219 ETOS 22 8s  RBY
164  CF@ 1€ Zf @@ 228 RS 5]
165  RTH 2% ;
166 *LELS 21 85 |
167 FB% 16 23 8@ |
168 ETDM 22 &l J 1

= LABELS FLAGS SET STATUS

A & C D Used E O Print? FLAGS TRIG DISP
ON OF

St.Line |° SOYD °pEC BAL | CROSS [®SCHED? ! o O e & Fx o

O Used T Used |2 SOYD 3 Used | Used [° = GRAD O sCl o
5 6 7 8 Used 9 Used B 3 O n_2          
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Program Deseription 1
 

 

 

 

 

 

N

Program Title Invoicing and Inventory Control

Contributor’s Name T.R. Cardoso

Address 258 Taylor Ave.,

City Glen Ellyn State I1linois Zip Code 60137
N y,

~ ~
Program Description, Equations, Variables This program permits automatic price

extension, sub and grand totalling of units and dollars, and auto-

and separate inventory addition and subtraction are available option

Error routines are incorporated to recover from unit input error as

well as to prevent accildental tampering of permanent inventory and

price data. Unlimited number of line items and associated prices

are possible via separate data cards.

Inventory and price are stored together in a single register

as: UNITS.DOLLARS. Since only 10 digits are available, units.dollars

must be accomodated in this space. The program is set up for six

digits of units(up to 999,999) and four digits of dollars(up to $99.9

Registers used for permanent storage of units.dollars are: R4-R9 and

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 is passed through the calculator to record this informa-

tion for later use. Unlimited amount of data can thus be recorded fox

use, requiring only that each card's code and associated product be

notated for reference.
 

Operating Limits and Warnings 1nventory units are stored without modification, i.e

any positive integer. Dollars(price/unit) must be input as a decimal

following associated units, i.e. xxxxxX.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 possi

number of units stored in "inventory").

\_ J

matic removal of units from inventory. Additionally, inventory revid

9).

ble

 

 

 

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

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.    \ _/
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Desecription 11
 

 

Sketch(es)

 \_ J
 

 

 

What would customer X's

500 units of A, 1000 units of

would be remaining after this

After above, enter 5000

What 1s inventory total after

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. 5(code 5) and 25000 units

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

\

invoice sub total be if he ordered

B and 2000 units of C?

transaction?

What inventory

Review 1inventory.

units each of A, B and C into inventory.

this?

 

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

 
 

 

   
A: 10000.0231 STO 4 (note manner of dollar entry)

B: 15000.1215 STO §

C: 25000.,0635 f P-S STO4 f P-S (stored in RS4)

Keystrokes for problem:

reset (f) () ——--- 0.00
enter code 4 (A)  —===- 4,

enter units 500 (B) ----- 1155.00 (dollars/500 units)
COde ”B " 5 (A) ---- 50

1000 (B) =-=---- 12150.00 (dollars/1000 units)
\Code "g" 14 (A)  ———-o 14, , D,

2000 (B) —=——= 12700.00 (dollars/2000 upnlits)
(Sub Ttl. (C) ——--- 3500%#%# (sub total units) )
Reference(s) 26005 (sub total dollars)
Rev. Inv. (4) (A) ===-= 4, (code for "a")

(f) (D) —-==-= 9500, (remaining inventory of "aA")
(5) (A) ----- 5.
(f) (D) ====- 14000, (remaining inventory of "B")
(14) (A) -===- 14,

L (F) (D) ====- 23000. (remaining inventory of '"C") y   
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To add inventory:

enter code 4 () ——-e-e 4, access code
enter units 5000 (E) =====- 5000. number of units entered into "A" invent.

code 5 (4)  —=---- 5e
5000 (E) =====- 5000. number of units entered into "B" invent.

code 14 (A) ——--m- 14,
5000 (E) =====- 5000. number of units entered into "C" invent.

rev. invent. 4 (A) —=-e-- 4,
(f) (D) =—===e- 14500. number of "A" units now in inventory
5 (4)  —----- 5.
(f) (D) =--===- 19000. number of "B" units now in inventory
14 (A) —————— 140

(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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   RESET

INSTRUCTIONS

Prepare data cards
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Load
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Clear sub-total

Reco

Note:
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User Instructions
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OUTPUT
DATA/UNITS

 



67 Program
COMMENTS

24
5Tep-

001

“KBY ENTRY KEY CODE

CodE Aceesses

o mvew\oxy. PRILE
SToAED \w R\F-Rc'-; 060

RSO" Esq
Via Sepagrate pr

CARD

Shows "Frror” f
InnccessAble Resis

I's m/uf.
- e e . - -

ERRONL Rovhine

- A= - o~ - ——— - - -

Exteud PA 'CE/uu.?

to AppRoptinte Rey.
— - -- - - - - -—

ShowErtor” 1£ u
STecke ReEmpinine

' N\Iem‘f'bky.(ko

opeRAtions Tl
Place).

ke;/ ;u6’ 7“;7‘;4—/
Llash vurts

+hen dellnes.

Recall craud
Tofa) (Jowm ¢

Sub TeM,s) wud

,5/04511 umts #

dol/nes.

080

Listing 1
STEP COMMENTS

Inv

KEY ENTRY KEY CODE

mn R
1wto ApAvpRIN'ERY
- = e

Nown -/e';c mevsp7t

Reg ister Rese

= T Owi¥s T~
ERRoR Roshne

subtracts exteu

Eom M/m/mn/e
2 /?ylS*Cfls-

O

0o
Ao

—

¢ /zmns Sub Totw/

- - e —— S — —

Reviews Invén

;o/cm apdE IS5

In/duf.

JnveatoRy Sobter
floq‘hflg 7"6 4;’/0#

PER /a/oyr/c#

JuveEntorRYA4s

Nesd=dl.

REGISTERS
30 1 2

S.7 unis|5.7. A [G.T.omit 6.
1 S2

mv. PRcelInv - Rricel inv.ARie Mmv.Parc

A C
U m\"rs SToRE

;nv./k,@
S4

WMV.PRice

5 6 7

.Anes |IMv. Rores 10,
S5

\WV. PR

8 9

Iny.f IhV. PRICE
S6 S7 S8 S9
\Wwv.PR \WV.PRICE| \\V. PR\CE \MV.PR!

0 £ ' codE 
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Program Desecription 1

Program Title F@ODUCT/ oN MONITOR<KECORD rROGF/)

Contributor’s Name ( OBERT K. Mec Dowvald

Address 2$ €7 PiwvE KIDGE WA )

city SAN JoSE~_state. CAL ZipCode95127
_

 

 

  

 

 
 — — . ~
Program Description, Equations, Variables /AKEFS 2 En/.,NoF AUAULS_ZCA_IQL(OM

LoT,¥0R ETC.)&HOURSTOComMPLETEYComPUTESANEFFICIENCY N
(SUC,HWA_,&-,‘_ UNMITSPER SECOND,MiNv 75,,9&.,&90_4145_«_»@&&_513}&& EACHPAIR

OFDATA ENTARIES,THEN SToR(G THE RAWDATAFoR_FuTUREKECALL

_ THE RAwW DATAPLus THE N'oF JoBs¥ WKs)S STorRED

SIMULTANEDUSLY It 3 SEPERATE SET7S©FKREGCISTERS wHICH REL-

RESENTSWK2t,MTH- &t,o Y& I+ THAT MAYBESFPERATLLY Kl
AT wWiltle THE PROGCRAMAUTOMATICLYAPDS | FoR FACH #AIR DATA

FPoinTs ToA CovnTéEr LEG S [/ OR DecimAlTOwkKly CovnTEREACH

TIME THEWE £EG.ISCLEAREDTo PRoWIDE(XWKCAL)OF THE
MTH.¥Y. RECALL (SEE fROG- DEScRIPTION fAé-E#)) THE W& ComnTen

1SCALLEDveBY[RE]AFTELWKAuToRE
LFWK (SSH0RT XDays , THE|o2 DEcistdl1STHEN[RE)
WHICHALSO CLlLEARS wk KEG N DS/, LD TO0 KEMND (/ISERL

TOW/PATA/FDES/RED. MTH.FEGCISTERSAthAyCLEAPED
SOVBSEQUENTMTH-Z+ WHILEConTinving YR Z+ Fof yR To DATE

X Y TOTALS ., Y& £+ LEG. MAY woT RE SEPELATELY CLEACED Ry PROG .

SEE PAGCE # 2 For DISClIPTION OF AUTO-DSL MEINV/b,

NVOTE: THECE ARE EPROR Blocks (n PRoG .ToREVENT STD. szzggi

Operating Limits and Warnings WX'S PEGISTELX MmMusT BE ClLEAgeD

PEFORE RESULTS ARE CORRECT Frrom M7H F)ye's

Kel . DELETE oaly (Cood Fore (LAS7T £Fnurrey !/

 

)/
 

 r ,fi

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.     \ ./
 



26

Program Desecription |
 

 

Program Title fiKQDUC.ILQM0/\/ll':afi__‘?" ffica_g_b o _,.____.._,_,.___._1

__PRoGZ#E/ REVISION)A
Contributor’'s NameKdb_fij\i,'vvvvvvvvvvvvvvvv(. MCLQA/G {al

Address35S87 LINE RIDGE WAY |

cty SAnJosE=~stae CAL ZipCode §$5/277
_

  

 

 

 

 

 

 

 

rProc_:gram Description, Equations, Variables “_MIH/7S5 K;WL/!S/OUWMEJSM__]

FoRDIRECTcCcoa/rvVERS/IOA)OF LMMSEC

ENTRIESJoMRs1FDesteD(PECETESrep
00§IRwneT)1T ALSO SPEEDs vP DATA
_ANMNPYVTTTIrmmEBYUSivé ~ 2P0 AS A/ tvlrv&E
_OPELATIONRATHER THAN ‘GSB" OLFRAT104/ .
ATWASA(SOAECESSAKY ToLELPoss/77e0A/

_SURCRLE" TOCA/n)THEOnESIEL Fok
HE : Miv : SECCon/)VERSIoa) F ST1LL /A1TAN/

 

 

 

:_AAL__LMLMD RS Frorl DESTRoOY/A)G-
DATA ALREADY SrolED.THE GTo-umused Lac"
SERVES AS AN ARBSoLUTE SToP ofBlock,(6710 32).

>(005 H+] 3 77/ R
DELETE 1~ HMHP:Minv:SEC CoavERSIoN Aol

DPESIRED.

THE REG. 'O" TEST STEP'S PREVIovslY LocaTEr@ 212
213 %2/7 WERE AlSO FounD NoT- N&cESSARY 4 DELETED.

Operating Limits and WarningsBSURETOCownvERT HRS /v

THE TEST PRORLEMS PAGCE 29433 TO HRS Min: SEC

__[3)PAmMS)IF STEP0OS/sUSED.

NOTE: STEPS 0o¥ 209 (6T03) MAY RE OMITTED For
MoREPRoG- STEPS|F SUR-RovTINESAREFURTHERAE-ARANCE]

| So THAT PEcaAalC only svBs Follows THE .lfu_flw_.CaMfiLfiflaMS.J
e

 

 

  

      

 

 

 

 

 

 

"
4

 

 
 

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

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

 
 
 

 

 

( )

Sample Problem(s) LISTED s AP'QOBLEM /’VV_DL V/'VG‘ DATAF£0MAN€CE§KQ‘

MASK PATTERN GENERATOR W/THE EFFIIEAMCY N BASEDoA
FLASHES PER sECconD:

 

  
   

JoB#|1. (keN| 2. (ke 3. (kex)|
FLASHES| soo [A] looo [A] aseo [A] 10000 [A]

Hours:| .02@.4 Rfs 18 | -Se}‘
A (6-94) J (98 (z-5L) H.96) |
(57' wk MyUST BE CLEARED REFoRLE340D WKE/w>

[F)[C]) —(e€ sotvrion Fok avro dse). JRTS)JRZ5) 1 (wK Eored. J&%s[ clree
4 REQ. Cep CE_E MAYy Also BE USED |F PATA IS woTTo asrspr__‘)

-

 

 

 
   

   
   
   
    

 
 
 

 
 

 

   
    

       
 

   
 

 

     

FlasHEs.| 9567 [A] | j0200 [A] 7S () /So0oi[A])| 2~D wk's

Hooes:|yy [KH 9x [RA| os Q| 132 wPUTS
2 | (5D (2.91) (239 (z1¢) EFE N
[F] [C] = Auto Psh. . [Rls) [(wk covutsR)RE] ClL K6 9 CRD KEQ

Solution(s) Fl.| 14000.00]35 S©%.00 FL: ‘ ‘1“? $03.00

YEY |HR:| 090 2-86 KEY X wk FL: 24 75(-80 KEy

N lms 4.32 3. 4S5 (N Hovks: 3.96 I

[EIC] Siesd] o023 o7z [FD]| x wkes: 185 [F) (€]
st ¥2ud 2®] 2500-00 w2535 For X £a5. 366 | Fol

G

wk's[ e|¢.9¢ §.54 MTH X Sob Hes: 47|ye
"DATA LF'%S [-9 2.3¢ fel X Job FC: 16788 S Lel

nNJotks h ofF Johs.

Rec|n<2 /]-00 0.00 / n<2fFrs’ ] | QT’ IS‘N/E_
AUTO TOTAL X wk's

psp.  |nToRs |400 .00 ney EPs ! 0SO0| sAmEAS |

(A%Tfiofssp"" 4.00 “4.00 | N oF WKs: 2.00 MTH Fol )

l-00 ]-00O ToTAL Jobs: 8.00 TH IS )eUA/>

WK CovaTEE QR;::;" X wik 72TJ;L;L 400pENRRg il ,
's‘;fg);fz , CLEARS WTH AEb 4 SHowsCARD

R/S| CRD ¥k cRrD % DisP To RE#MinwD oF DATA KETEwT/o
\X ¥ ENTERLICARD FoR DATA HolD|F-ClisSs WK 's KEG. D 
   
 



28 User Instruetions

PrRrODuUcTION
‘1 MonIToR 3= |

=

gL WKS+

s WEKnsjcee 3

HRSSig UVITS DUP

 

RelL mMTH &+
cLe

DEL

| et vez+ 2P

 

STEP INSTRUCTIONS
INPUT

DATA/UNITS

OUTPUT
DATA/UNITS
 

[
~
—

- LOAD ROTH SIDES OF PRoG CARD
 

LoAD RBOTH SIDES oF DATA CAED
 

(UNLESS BEGINNMING OF YR)
 

IN PUT Uni7TS VALUVE n 500
 

inv PuT Mouvr value h [RAoe[g) 0 2
 

R PROGEAN. PLPAUSES | SEC To CoPY
 

EFF.'N wHIlE S7ToRNE DATA TO
 

SAVE TimE Com:'l' 02) |F DESIRED)
 

G HALTS oN sAamE RN
 

(oPTion) 1F pwviTs "'N" IS KREPEATED
 

BUT HRS CHANGED KEY ;v VNew HE nd- .o'Z
 

DELETE — PAVSES | SEC.. oN 
 

DELETED FPS. 9 THEN W/DRAwWS 
 

UNDESIPED FPATA From REES HACTH 
 

ING ON THE CONTENTS o6F low PE 
7
  

PRESS 

DuvP-~LAST E~TRYy
R [X= ) To SEE HICH Re¢
 

KClL wkK DATA, AT COMPLETION To A4L
 

N oF JoBs AvTo DsA.
 

AFTER wK's DATA |S CopLIED OFF oA/
 

PAPER. PRESS R/s To BRNG UL
 

WK~COunvTER 1 whHicH MAY BE ALTERED
 

To DECIMACL For SHoRT wk
 

/1. W/ /.00 o ALTERED DECimal s X" PRESS
 

RIS AGCAIN To CLEAL WK < DsP
 

W/DATA REMINDERL
 

IR MTH Rel USE only AFTEL cLR wK
 

PO~ HALTS o040 X wk ToTAl oF Jobs
 

/3. CLEAR MTH FEol NEw MTH's DATA
 

WHICH RESuLTs /v w/Data REMNDER
 

(As w/wk only ACCESSAMLE AT E~vDoF AuTo ] bs/2.)
 

(4. KCL YR DATA, ComplETES on/
  X wkK ToTa( JTobs (Np Ct8 AVAIC)  
 

 

AN

[SEE PAGCE 2 FoR ComMPLETE
7
 

{\Aum DSP. DATA. P

 

     

K ha
\

||
—
—

—
|

|

L
o
l

o L al
n
R L

Im
L L

i

] - i
e U
L

T
1
]

a
e
L 1
T

l
D
fl

1
L
I

L

l—
-j

1{
_\
.
J

]
R D@
E
D
J

3 L

n
\
u _

O
O
0
I

 

 

 

S00.00
 

6-9¢ 
 

 

 

694 
 

- 9%
 

-8 

 

 

¢ 9%
 

6-7¢
/9%
 

AuTo DSP 

2:-00 

 

 

 

/00 

 

 

CRD 
AuTo DSP 

2.-00 

 

KD 

 

AV70 DsP
 

2.00 
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67Program Listing I
COMMENTS STEP KEY ENTRY KEY CODE

29

COMMENTS
 

 

 

 

 

 

 

  

 
 

 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

     

 
     
 

 

 

        
      

o LALA| 3125/ . GSB S [3) 2205] & sro —1
0o2 STO 33 // TEMP. STO oF Kee I 35S 3¢ COMPLETE Ruwn
ooz K/s g4 PAW DATA (%) RTA

|

35 22

|

& £cCF.AS.
o4 LBL B |3/25 /2 060 GTo 3 22 o2 ERRoR _R(Oc K

cos”| H== 31 2% h@! oR oM/TT *|[eBL 8 [31250%]| pee ¢AsT
006 STO R 3) 12 C P=S 3) 42 EnT @ £
*| 2B ¢ |3)25 13| DVP. 1’5%23_ ReC 9 34 09 ~vTEYy ©

gcc. g_ 33 l% TEMP. STO RCL 1 34 o7 HIGH 4 Low
cL 24 o PI= S 3 42 . PS.

010 Pa>s 3) 42 £A4ST HIeH + sTo ¢ 23 13 :Fo FOAMD
STe 9 3309 Low F.PS. XY 3652 R
X&y 3552 sTo 9 32 ©9 CoMPLETIon
sSTO 7 33 07 CFo 35 b) 00| OF Ruw
PIES 2) 42 070 RTN 1S 22

K| LBL | (31251 DEC. ACCESS *|cmre 0|3/ 25 Ltow REG.
RELA 34 1] COM APVTE qQ o9 PREP. SVUB.
ReL R 2472 £ ps. RATE STo 92309
SR 2 13/2202] g +rrp. sTO RTN 3522 —
sT I 35 33> KILBL 2 (3125 02] w415 svuB.

020 PAVSE 35 72 DSP F-P.S. = g
Kcl § 3408 TEST For 3 o3 CompvTES F.P.S.
X=07?]| 3/ 8/ |CoRRECT PHS 6 06 From FLASHES
GSR 6 |3/ 22 06 ORIENTATION o 00 PER HoR

ReC 9 34 09 SET tow s7oR | o 0o
X=0%| 2) 61 |To AccEPT FuTukg -— ®!
GSB O 32) 22 co| TESTS RTA 3S 22

L o] TJoBB CoumnTER *leBe #13)250¢] <2 CounTER
F?0 [357/00] apnps 4 7 [ o/
CHS “2 © £ 70 135 7/00]| ADPDs ) 7o wk,

030 STo + © |32 6l 00| WK, MTH, % Yk cHS 42 MTH,%+ YR REG.
STo + | [334)101] sTO-REG, PSS 3/ 42 For JoB's w/gps.
S;O ‘I'AZ- 33345”0?_ S0 + © ;3 &/ 00| yaper 2
¢l STo ¥+ / 36/ ©
F?o0 (357,00 STO N vMTS  w Tgype2 (3367 o2 (;2':2 ;’2;7?‘“’%
cHS 42 In WK, MTH,+yR P IS 3 42

STo + 31|32¢) 03| sSro. REG. AT 3522
sTo + 4 (33 Gl o (sro+) * (LBt § |3/125 05| sTo tCow Ess.
STo + S |33 6] 05 pRcC I 35 3¢ SuB
K;:_té R 34 12 STo HRs. ,n $S7T0 9 33 o9 :

040 ?0 3571 o0 RTA 3S 22,
CHS 42 WK, mTHv yL K| LRL T [3225/3| L,k DATA

STO+ 6326l 0b| STo - RE6 e R 3¢ 03
STo + 7(33L107] (sro+) X—

|

3/ w4

|

RECALL w/
sTO + 81322 6 08 100 RBCL & 34 06 8 SEC Avro

RcL T 3534 TEST For —X - 3] B¢ PSP
2 o2 FPS. N<2 GSB 2 |3) 2202 '

X>Y?2|32 8| —X — 3/3¢ ‘
GSB 4 |3/22 o¢ Rce 6 3¢ 06
F PO 3571 00| DEL. FlLAC ReL O 34 oo

050 GTo § 22 08 TEST - g/
[%CL- C 34 I%} TEST Fel HI6H ;)(L—; 3& 8¢
¢ I 25 3 c 3¢ 03

X>Y?[32 8| RRS %+ sTO RcL o 2400
STo C 32 13 110 - g/
Ree 9 34 o9 TEST Fok tow/ —X— 3/ 8¢ L
X>Y?| 32 8} F. /.S Rel C 34/3

REGISTERS Tes T HRS T

0 2 3 uatTS |4 UNIT, 5 UN|ITS |6 H &S 7
nwK| nMTH |n YR w kK MTHS y;'gs wK MTH YR £PS. WK

S0 St S2 S3 S4 S5 S6 S7 TEmP. |S8 SO TEm P».

n<2 WK |n<2 MTH|n<2 Y& HIGH £pS.| USED |iow Fes.
A B CHIG D eF wWKS [E neF wks |!

(st onits [esT HRs AREM Lk Bee mra PER__Y'R USED   
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STEP KEY ENTRY KEY CODE

 

67Program Listing 11
KEY ENTRY KEY CODE COMMENTSCOMMENTS STEP

CLEAR MTH
STO-REG .

170

- - o
o
oo

 PREP FoR n oF DAT.
bspwks COUNTER

YR REcalMeDIFy

WK CovwnTER "n” DATA

ADD wk
covaTER To MTH

4 YR sTo-REG.

CLEAR wK's

STo~-REG's

w,
REMI~DER DSP,

MTH DATA
RECACC

 
Y

x wik [

COMPUTE

SUB-RovTINE

DeL
HEAD IG~

&S ORIENTATIOW

CoRRECT/on suR %
FLAGS SET STATUSLABELS

AuniTts P NRs —TvpP DeL [ © ys&€> rLaGs TRIG
a b c #cl w d C MTH |e pce Y. 1 ON OFF

3 |DEG %
09 sto9q |'DEL-Acc |2 3600 = |° Frror 8 |* Low sTO O

|

GrAD O
= 5 = = T 0| RaD O

76w USE 0S w
S Lo co T
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Program Desecription |
- . )

Program Title é 7 L €avhning C‘fl/‘" I

Contributor’'s Name G E€org e (/v SC//CVI

Address /033 B,ZSAO/) Wd[s/’l /?C{;

ey Covonr beitand sute Md. Zip Code21502
\_ J
 

 

 

b o )Program Description, Equatiops, Variables

Yo = A N -

A= 2 b=(ogw X)/logn2)

_L'_ - A (or1)

7t (An +0)(6+1) |s+.5) = (n;=5)

 

= VQ/otc c)'7L cgm“-/- N

veluye o imital wnit | o

‘ S/OP,L’- .of /<_am1;19 Cyrve e—yuo}l'c?;q éu’ Te /520 u.:gg//l_),

= /@rnu}y Cyrve Ac}évr (_M . ?0 ‘ us«q//y)

>/L'-f:‘ QAveragc Plrl/\‘/‘ w/qc 604‘«“», ne and ng

n, = (2tcal un’f Namber Sor dverage

nf‘ = '[(;td[ bjn;/# Vlumbey 74"/ Quecase

Bn= hng-—n

X
-

 

Operating Limits and Warnings , L

\_ 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 Desecription 11
 
Sketch(es) ; |

b

Mst L

 

 

 
 
 
rSampleProblem(s) Mdfl:‘ DL"Ctuwhj o F Clproa[&c‘é )/e-I/CIS dota whichhexhi,él

M@'/CO"‘_"I.VQ Curve ‘)Cn. oo 07L . 70 COL)"D“_‘{C”)“Né(d/LU«tNL

_Ca‘;f,af '500 Who‘/‘ ls 7"4& roeclécJ wri# cost AT wat

,/000? /4‘1 Okt[CVLs Qrflélo:q’[a/7[°V‘5-00%H'éé’ Wéfn /000

QL&!.‘.!«?[{lldue6¢cn P’vc/CLCCC[ Whe"'(S -/-/lc A veras e unflL cosE 740»1

unit (001 They16007 LTF a unit pricc of¥150must bereachod
57 unit F000 to be competativewhat /earmng carve Fuchormastbe

acherved

 

 Solution(s) E"fétk_PrQfi ~am,

_500[f] .90 M, 1000 Ywoo =*17#.97

ooy[fl,1600K C Seasue =768.38

__2o0coff]ss0ff],500D] =A=.80
 

  
 
 
r

Reference(s)...    
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v>3Ug
<{Iv

~
J

g1 MbK
S Ah K

OuUTPUT
DATA/UNITSDATA/UNITS

INSTRUCTIONS

 



5 67 Program Listing I
STEP KEY ENTRY KEY CODE COMMENTS STEP  KEY ENTRY KEY CODE COMMENTS

001 /

SET STATUS

TRIG

DEG @
@ GRAD O
N4 RAD O
W

LABELS
n, e

d

3

REGISTERS
4 5 6

‘: _.5— + . 5-

S4 Sé 
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orogram Title

Contributor’s Name

- X AND R CONTROL CHARTS
 

 

 

 

 
 

 
 

(orogram Descripti

 

\_

In quality control, a chart is used to decide periodically whether a process is

in statistical control. The use of such a chart facilitates the detection and

elimination of assignable causes of process variation, thereby reducing

rejects and rework, improving product quality, and lowering inspection cost.

The x chart and R chart are two of the most frequently encountered, they

deal with measurement data.

Suppose x;; represents the j'" data point from the i*" sample,i = 1,2, ..., m
and j = 1, 2, ..., n. This program computes (1) the sample mean X and the

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 Ug and the lower control limit Ly for R.

Equations:

1. n

ii = 2 Xu/n

j=1

Rl = Xmax = Xmin

where Xpax is the maximum of the x values and Xp;, is the minimum of the

x values in the i sample.

2. m

X = 25&1/[1’1

i=1

m

fi = ERilm

i=1

3. Ly =X - AR

where A,is the factorfor the X chart, which can be found in the following table.

4. LR = Dgfi

Uz = DR

Address e R

City ~____State eZip Code

\_

~

 

 
 

MATERIAL.  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   v,
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Program Desecription 1
 

 ( )
Program Title

Contributor’s Name

Address

City L T State o _ZipCode

\_ J
 
 

 

 ( )

Program Description, Equations, Variables

D; and D, are factors for the R chart, which can be found in the table.

Factors for determining from R the 3-sigma control limits for x and R charts.

 

 

 

Number of Factors for R chart S
. Factor for

observations

in subgroup * chart 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

- 7 0.42 0.08 1.92

8 0.37 0.14 1.86

9 0.34 0.18 1.82

- . 10 0.31 0.22 1.78

11 0.29 0.26 1.74

12 0.27 0.28 1.72

13 0.25 0.31 1.69

14 0.24 0.33 1.67

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

T - 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.

\_
 

 

 

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

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

\_ _J     
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Program Deseription 11
  

 
 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sketch(es) R

(- Example: )
Sample Problem(s) ) ; -

For the following set of data, find the lower and upper control limits for
X and R. ; -

i \ 3 5

) B 1 10.04 10.00 10.02 10.01 10.02 o o
Sample 2 10.01 10.03 10.02 10.01

— 3 10.02 10.02 10.04 10.01 T

T (Note: n = 5,A,= 0.58,D;, = 0,D, = 2.11) - B

Keystrokes: Outputs:

- 0 — 0.00

0 » 1.00 —

B 10.04 & > 10.04 *** i}

1.00 ***

108 + 10.00 *** .

— _ 2.00 **x* I

10.02 > 10.02 **x*

3.00 ***

— 11.11 3 > 11.11 ***  (error) ———

Solution(s) 4.00 **+ .
11.11 0 » 11.11 ***  (correction)

3m % %k k —

10.01 — 10.01 **x*

4.00 **x*

10.02 > 10.02 ***

5.00 *** o

G > 10.04 *¥* (X, max) -
B — 10.00 *** (Xl min) T

- a0 » 10.02 *** (X,) _ e

20 » (.04 *** (R))

——— 103 » 10.00 *** ey
— -

100 %k %k %k

Reference(s) 10.01 > 10.01 *** ' T
2.00 *%** B

10.03 » 10.03 *** -
Bm % %k Xk

10.02 » 10.02 *** - -

4.00 ***  
  



38

 

Program Deseription 11
 

 

  
 

 
 

 

    
 

     

 

 

 

   
 

 
 

 

 

 

  
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reference:

Sketch(es) | | : A
‘Z i T‘ - eiooe e e§ e el e ,,_T..» eeseeoe 4 el i

L L ' NSSNSSS"T”*" 1 ! L

B N
L | A - I i 4 e -.y

r %k %k j

Sample Problem(s) 1001 » 10.01 * o
S(X) %k %k %k

[ > 1003 koxok (XZ max) —

» 10.00 *** (X2 min)
Flo » 10.01 *** () E

— T8 » 0.03 ***  (R,) R

10.02 > 10.02 *** T T
e 1.00 *** e

10.02 > 10.02 *** B
2(X) Kk %k

T 10.04 » 10.04 ***  (error) e

- 3,00 *** S
10.04 B » 10.04 *** (correction)o 2o I

10.02 > 10.02 *** R
3m %3% %k

1004 > 10.04 *** S )
4.00 ***

Solution(s). 10.01 > 10.01 *** i
S(X) kK %k

e - +» 10.04 *** (X3 max) - e

S » 10.01 *** (X min)
o0 > 10.02 *** (X
o0 —» 0.03 ***  (R;) o

- oo »> 10.02 *** (%) -
- oo » 0.03 ***  (R) .

0.5 » 10.00 *** (Ly)
~—~DO » 10.04 *** (U
*

Reference(s) 0oa » 0.00 ***  (Lg)

o 211008 > 0.07 ***  (Upg) e

Grant and Leavenworth, Statistical Quality Control, McGraw-Hill, 1972
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| 39User Instructions

X AND R CONTROL CHARTS
= e

+x+R A2+L)-(-+U§ D3~+LR

xij (Z+)

INPSTEP INSTRUCTIONS DATAUNITS KEYS A

. L 1]
INPUT OUTPUT | | | |

STEP INSTRUCTIONS paTAUNITS KEYS paTAUNITs |7 |

__1_|Load side 1 andside 2 | -*— C]

hf“ Initializq B - 0 0.00 —] [7771 Lfi_j

|3 [Tosetprinimode” o woT]
|4_|pos~ofori=t,2....m ol —1]
. ?__ 0076;7 for j7=7177 2,7;. o i -] [47— [l—tJ

6jimeutxi 0]
|7|If you madeamistake in ] f;j [:i

|[inputingx,then correct .

8Calculate: Xmax Ximax ] l:v] [:—j

] Xmin ]
Ximin L—i—f_iJ [,___;

9|Calculate: the mean X o0 Xi i_AJ [—]

] the range ,R‘ oD R L—j [ -j

10| Calculate: X 7 o0 X [_i] i’

RO L R )
11 |Calculate the ;,"mi,t,s,: - — (il |:

| the lower A, o Lx 0]

o the upper O Uz [_‘J [::l

12 |Calculate Ly D, oo La T Lj [:|

13|Calculate Un D, oG Ua I| E_] I:,

14|Foranewcase, goto2 ] C::l I::'

1]
] *Note: to clear print mode [:I ':'

s @ | o
—— e LI

]

10 ]
S**Note: If there are two or more :‘ ':]

-| X;'s entered incorrectly (one [‘:’] [j

| follows the other), then do not [—:j Lj

try to correct them, go to step 2. L___j Cj

[ ]
[ ]
[ ]
[ ]
L]

     B i
B | 5 L
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40
STEP _ KEY ENTRY i KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

#a1 xLBLA 21011 857  RsS 51
ge2 CLREG 16-53 Ce g 858 xLBELE 21 15

63 CFA 16 22 @8 Inhalize 859 RCLS 36 85
064 CF1 18 ZZ 81 #ce  ESB9 23 8%

8@5 a aa : 861 RTN 24

886  RTN 24 Store | m Re 862 xLBLe 21 16 11

887 *LBLE 21 1z for- print 863 CF1 16 27 @1
888 1 61 864 RCLE 3¢ @6

@es  STOE 35 15 863 1 81

a1@  RTN 24 86¢ + -55

@11 wiBLC 21 13 867  ST06 35 86

812 ST08 35 @é 668 RCLZ 36 62 X
813 RCL4 36 a4 663 RCLI 36 81

@14 SToA 35 11 are : -24

815 RCLS 35 85 @71 GSB9 23 8%

216 STOB 35 iz 72  S§T+7 35-55 &7

817 RCLA 36 @6 873 RS 51

@18 CSB3 23 @9 874 xLBLa 21 16 11

@18  F1? 16 23 &1 875 RCL4 36 @4

@28 670! 22 81 876 RCLS 36 @5

821 8 g

|

Topat X o7 - -5

|

Ry
822  STGI 35 @i 878 ST+8 35-55 8%

27 ST02 I5 gz 879 GSE? 23 89

624  STO3 35 83 @s@  ESB7 23 67
825 XY -41 ag! RS 51

826 STO4 35 @4 882 xLBLb 21 16 12

@27  STOS 35 @85 883 RCLV 36 87 =
828 SF1 16 21 81 884 RCLE 36 86 X

829 xLBLI 2] o1 a85 : -24

838 RCL4 36 84 88¢  GSES 23 89

a3i X2y -41 887  RIN 24

832 SxyY? 16-34 888 «xLBlLb 21 16 12

833 ST04 35 94 B89 RCLE 36 ag

834 RCLS 35 @5 898 RCL6 36 86

835 e -41 831 3 -24 _

836  X<yo 16-35 @92  ST03 35 83 R
837 ST0S 35 as 893  GSBY 23 as

38  F@B? 16 27 @@ 894  GSE7 23 87

839  CHS =22 895  R-S 51

848 ST+2 35-55 BZ 896 xLBLc 2! 16 13

841 ye 53 897 RCL3 36 63

@42  F@? 16 23 68 ase X -35

843  CHS —2z @99 RCL7 36 @7 Lx
@44 ST+2 35-55 83 168  RCLE 36 @¢
@45  RCLI 36 81 161 z -24

846 1 a1 182 X2y -41

@47  F@? 16 23 @06 183 - -43
@48  CHS _po 164 ESBS 23 89
649 + -55 185 R85 a1

@58 STO! 35 8j 186 xLBLc 21 16 I3

asi GSBS 23 @89 187 LSTE 16-63 Usz

852  RTN 24 188 2 az X

853 ¥LBLE 21 15 X X 189 X -35

854  GSE7 23 87 max

2

Xmin 11@ + -55
855 RCL4 36 84 111 GSR9 23 as

@856 GSBA 23 9o REols..112 GSET 23 @7

0 . 1 2 3 = |4 5 6 7 - 8 A
Xy N Zxg 2R e Xmin ™ % 2R [Used

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E . 1

Last X pnox Last Xin | for ?rm‘}'      
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 R-S 51
114 xiBLd 21 16 14 170
115 RCL3 36 83 Lg
116 x -35
117 G5B9 23 89
118  GSE7 23 67
112 R-S 51
128 xLBie 21 i6 15
121 RCL3 36 83 Ug
122 X -35
123 GSB9 23 89
124  GSET 23 o7 180
125  RTN 24 -
126 ¥LELD 21 14 Gorrection x5
127 sT0@ 35 88
128 RCLA 36 11
129 ST04 35 64
138 RCLB 36 12
131 5105 35 @5
132 RCLE 36 8@
137 SFE 16 71 @@
134  GSBC 23 13 190
135 RCLA 36 11
136 ST04 35 84
137 RCLB 36 12
138 5705 35 @5
139 CF8 16 22 @@
148 RCLI 35 81
141 RN 24 .
142 #LBLe 21 89 |Subrewhne for
143 RCLE 36 15 print.
144  Xx@% 16-44 200
145 G108 22 88
146 Ri -31
147  RIN 2
148 ¥LBLE Z1 88
149 Ri -31
158 PRTY -14
i A 2

32 wply 2167 |Subrewhne for
153 RCL 36 15 Space:
154  X>87 16-44 210
155  SPC 16-11
156 R -31
157 RTN 24

160

220

LABELS FLAGS SET STATUS

AShaet PBRont % E+) [PYik (E2) [Xmax s Xomin [Gorvection| FLAGS TRIG DISP

a"&p?i bf,R CLL“? ‘ Lr ° Ur 1’¢&fl 003055 DEG ®| FIX &
0 e 2 3 4 2 1 0 & GRAD O sCI O

5 5 7 5 s—T51 2 0O &| RAD O

|

ENG O
Space. Print Print 3 0 & n          
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~N

rProgram Title _ SINGLE- AND MULTI-SERVER QUEUES R

Contributor’s Name e , e

Address , B , e

City R . , , _State . _ Zip Code e
\_ J

( )
.. I. Infinite Customers

Program Descripti
Suppose there are n (n = 1) identical stations available to service calls from

an infinite number of customers. Let A be the arrival rate of customers (Pois- e
son input), m be the service rate of each server (exponential service), and

let the service discipline be first-come, first-served. Assume all customers

wait in a single line and are directed to whichever station is available. Assume

further that, no customers are lost from the queue.

This program computes the following values for given n, A and w.

Equations:

1. The intensity factor

©

I
r
I
>

(p must be less than n) e

2. The probability that all servers are idle

n-1

_ p* P
PO - E-IZ"—+

k=0 K

3. The probability that all servers are busy

 

Operating Limits a _ p" Py

()
4. The average number of customers in the queue

S

P
n-

X oL, = 

©

 

   ( )
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 Title

Contributor’'s Name

 
 
 

 
 

Address e

City State - -2ZipCode

\_ J

a4 )
Program Description, Equations, Variables :

5. The average number of customers in the system (waiting or being served)

L=L,+p v o

6. The average waiting time in the queue

 

7. The average flow time through the system

LT=—-_
A

8. The probability of waiting longer than time t ee

P(t) = P, e”(M#~ M1

Remarks:

1. n must be an integer greater than or equal to 1.

2. p < n, otherwise the queue increases without bound. T

3. A and w are rates, that is, numbers per unit time. e

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. TT

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.

 

 

 

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 Title

(" )

Contributor’s Name o e I

 
 

 

Address o v o I e

City o , ~_State L Zip Code
_ Y,

) 

(Program Descripti Equations:

1. The average number of customersin the system (waiting or being served)

m

Y ko
k=0

Y Q.
k=0

where

Q =1

kQx ifl<k=n

(m —k +1)pQxy =
nQy ifn<ks=m

and

-5
P a

2. The average flow time through the system

T =aL
3. The average number of customers in the queue

Lq=m[(p+1)(TL4——1)+l]
Operating Limits :

4. The average waiting time in the queue

 

5. The over-all efficiency factor of the system

F=-(p+1) (—II;——I)

 

 
 

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

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

\   _/
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r

Program Title

Address

City
.

Contributor’s Name

 

 

 

e ____State _.ZipCode

 

 
 7

Operating Limits :

Program Description, Equations, Variables
 

Remarks:

1. For large values of m and/or small values of p, the calculation of Qy in the

routine under [J (¢] may underflow. To avoid this, the program tests to see if

Qx <107%.If it does, the program will haltits recursive solution for Qy and go

directly to the calculation of L. This should not affect the calculated value of L.

2. For certain combinations of m, n, s and a, an overflow condition will

occur. In that case, the program halts and the display shows all 9’s.

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

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

4. Sup;;ééé instead of knowing s and a, the service rate u of each server and

the arrival rate A are given. Then the following formulas can be used to

compute s and a in order to run this program.

1
S=_

n

a=1
A

Note that Aote a =—
P

References:

1. H. M. Wagner, Principles of Operations Research with Applications to

Managerial Decisions, Prentice-Hall, 1969.

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

1972.

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

Day, 1970.

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

1958.

 

 

  

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

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

((——— T I
Sketch(es) | | L 1)

‘ Jr i e i i ) ,_é,w ev.w%,.._,-.-,,”,,_-.v.‘..i,.w“ e + B —

D | | | | |

| i § | |
; I + i l( i + g w~;.«-..~

][._—,___ 1 Lo | e B L . —

| | ! | |L___... 1 i L i 1 b i I e

(- Example 1: D
Sample Problem(s) [

Bank customers arrive at a bank on the average of 1.2 customers per minute.

e They join a common queue for 3 tellers, each teller serves at a rate of 30

B customers per hour. Find p, Py, Py, Ly, L, Ty, T and the probability P(2) that a

customer will have to wait for more than 2 minutes.
- — 30 —

- Note: Service rate u =W= 0.5 customers per minute

- Arrival rate A = 1.2 customers per minute -

e Keystrokes: Outputs: o

5 1.2 30 0.5 % ()
e—— 1.20 *** (M)

3.00 ***  (n) —

2.40 *¥**  (p)

. o 0 » 0.06 ***  (Py)

0 > 0.65 ***  (Py)

Solution(s)
» 2.59 *¥**  (Ly)

EE— » 4.99 *x* (L)

0 » 2.16 ¥**  (Ty)

- - 0 » 4.16 ***  (T)

L - 2 » 2.00 *** (1)

0.36 ***  (P(t)

- J
( )  



Program Desecription 11
47

 

 

  

  

 

 

  

 

 

   

  
 

  
 

     
 

     
 

 

 

 

 

Sample Problem(s) Example 2:

! T1 1 T T 1 T 1)
. Sketch(es) | | | | | |
e S | Ls ! ! | !

__._._i...__.t.__._e 4’»- -~ i i | l

! ' | ! | !
i | i i i

“"—‘!F“" A e e e e —— e+- ———— fl——! e l» —_ v -

o o o | |
A SR SRSRS S SRS |

D L i :
L L | J _ ] |! t 1 i + ! f

! | | i

| ! : i i | ,

Se | f B ——rt t +
} | | P | i

J i - ' j . i A
\_ ' — R —J

~

A laundromat has 12 washers which require an average of 4 hours of ser-

  

 

 

 

 

 

 

 

 
 

 

   

 
 

 

 

 

    

 

 

T T vice after every 60 hours of operation. If there is only one service person

N in the laundromat, find p, L, T, L,, T, and F. -

Keystrokes: Outputs:

— 12 100 12.00 ***  (m)

1.00 ***  (n)

. 4ESEDo DO 4.00 ¥+ (s) .
- 60.00 *** (a)

0.07 ***  (p)

B 0 » 1.64 *** (L) -

0 +» 98.66 *** (T)

————————————————————————— n B > 0.95 ¥k (Lq)

Solution(s) o8 > 57.24 %% (To) o

e 0 » 0.92 ***  (F) e—

k e —— — — - _— J

s )
Reference(s) _ o  
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sta>p
 

SINGLE~AND MULTI-SERVER QUEUES

-L~>T

-Lg~>L
  

->Lq+Tq

->Tq~>T

 

STEP INSTRUCTIONS
INPUT

DATA/UNITS
KEYS

OUTPUT
DATA/UNITS
 

  
 

 

 

 

 

 

 

 

 

 

 

 

STEP

mgga_gfis‘ide 1 and side 2

INSTRUCTIONS
INPUT

DATA/UNITS 

 

 

 

 

| DATA/UNITS
OUTPUT  

 

  

 

1 -

2 Forfinite customers go to 11 ]

3 Do 4 ~ 9 for infinite customers ]

4 |lInput u n 7 N

A oamm|0 T
L - - 'n’T -1 ” ’n' IR;)‘"“‘ ‘ —

5|calcuater,|| I
- Py - P,

M6 Calculate: L, E » - L, o

L
  

 

 

 

Calculate: T,

 

 

 

] | T

&|mputttocalcuaePty|t
97 » For a different t, go to 8 o

B 10 |For a new case, go to 2 o

1;-'76;;6 ~;6 for finite customers
 

Input: number of customers
 

 

 

 

 

 

 

 

   Calculate: customers in system

time through system

number of servers

Input: service time

arrival time

Calculate: queue length

waiting time in queue

Calculate efficiency factor F

For a new case, go to 2  

(@
]

 

 

 

 
oo

o0

oQ

[+ ]C]

oo

[+] 0]

oo  4
r

v
|
m

o
l  
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

881 xLBLR 21 11 857 RCL{ §6 Bf

862  6SB9 23 89 @58 RCL3 36 @3
@832  ST0! 35 a1 858 - ~45
884  STOI 35 46 aée z 24
8a5 Re -3 Vs 861 ST04 35 84 Lq, L

@86  ST02 35 &2 862  SPC 16-11
eer &Y -4] 862  PRTX -14

@68  ST0S 35 85 864 RS 51
8a9 z -24 865 xLBLC 21 13
@18 ST03 35 83 @6é  RCL3 36 83
811  FRTX -14 867 + _ 755
@iz R<S 51 868  SToe 39 Bg

@13 #LBLB 2i 12 869  PRTX -14
814 1 a1 878  R-S 51
815 5T04 35 84 871 xLBLD Z1 14
el1é 8 aa 872 RCL4 36 84

817 xLBLI 21 81 873 RCLZ 36z Tq, T
818 RCL4 36 84 874 z - -24

a19 + -55 esa SFC 1b—1;

628 LSTX 16-63 Big F'RT_& —1:}

821 RCL3 36 83 7T RS L
822 X -35 @78 xLBLD 2l 14

823 RCLI 36 81 879 RCLé 36 86
824 RCLI 36 46 8se  RCLz 36 82
8235 - -45 @81 z -24

826 1 a1 @82  FRTS -14

az7 + -55 853 K-S 51
828 z -24 884 ¥LBLE 21 15
a2a  st04 3584

|

PP 885  SPC  16-11 P
ase R -31 886  PRTX -14

831 DSZI 16 25 46 887  RCLI 36 61
@32  &T0! 2z 81 888  RCLS 36 @5
a33 1 a1 ags x 35

834 RCL3 36 83 838 RCLZ 36 82
835 RCL! 36 81 Bgi - 45

836 z -24 832 X -35
@37 - -45 893 CHS -£Z

838 RCL4 36 64 634 e o33
#39 Yy -4 895 KCLI 36 46

a40 < -24 839¢ X -39

@41 STOI 35 46 897  PRTY -14
42 + -55 28 SPC 16-11

" gas  R-E 51 :<X 52 :
333 épc 16-11 186 *LBLY s1as  Prnb u,AN

@45  PRTX -14 81— Ri ~31
ad4é  R-S 51 18z R+ 3l
@47 «LBLB 21 12 183 SFC 16-11

848 RCLI 36 46 184 PRIX 14
a49 X -35 165 Ef 16-31

@se  STOI 35 46 186 PRTX 14
851 PRTX -14 187 Rt 16-31

852  R<S 51 188 PRTH -14

@53 LBLC 21 13 les RTN = 24 on
854 RCLI 36 46 118 xlBLa 21 le 11

855 RCL3 36 @3 111  GSB8 23 o8&

856 X -35 REGIS:o 112 5702 35 82

0 1 2 3 4 5 6 7 8 9 @(

n,m ,N P Lo k [, Q,L| L, ZQy |Z2,8,,"F| a Us

SO St S2 S3 S4 S5 S6 S7 S8 S9

D E I

? ° © U%Ja pb
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 Ré =31 169 STO5 35 65
114 5701 35 81 178 SPC 16-11

1o wks 2116*LBLb 6 12 2 72 RS 5]
117 65B8 23 8§ 173 slBLe 21 1613

|

T
118

~

ST08 35 B8 174 RCLE 36 85
119 z -24 175 X -35
1286  ST02 39 83 I76 FRTY -14
121 PRTX -14 2= psg 5j
122 RS 51 178 *LBLd 21 16 14 Lqg

124 CLX -al 188 RCL1i 36 81
125 £7C° 35 &7 181 = -24
126 1 &1 182 ! a1
27 §8T04 3o 84 183 - -45

128 STO0S 35 835 184 RCL3 36 83
129 STOé 35 @6 185 ! 81
136 =xLBL: 2l 83 186 + -85
131 RCLZ 36 62 187 X -35
132 RCL4 36 84 188 STO7 35 er
133 vy 16-34 189 1 81
134 Y -4] 196 + -55
135 RCL3 Jo 83 191  RCLI 36 a1
136 X2¥ -41 192 X -35
137 : -24 193 SPC 16-11
138 RCL1 36 81 194  PRTY -14
139  RCL4 36 84 195  R-S 51
148 - -45 196 *LBLd 21 1614 Tgq
141 1 a1 L 197  RCLE 36 68
142 + -93 198 % -35
143 X -33 199  PRTX -14
144 RCLS 36 85 288 k<G 5]

145 x =35 281 xLBLe 21 16 15
146 ST0S 35 85 282 RCL? 36 87

147  EEX -23 283 CHS Y F
148 CHS K 284  SPC 16-1]
149 ? g 285 FRTS -14
ig? x‘rfi 6 gfi 286  SPC 16-11

152 6T02 ez 8z 288 xLBL8 21 8g Print m,n,s,
153 ki -31 289 Ri -3i

154 ST+6 35-55 eée 218 SP( i6-11
155  RCL4 36 84 211 PRTY ~14
136 X =33 212 Rt 16-31
157 ST+7 25-55 &7 213 PRTY -14
158 RCL1 J6 61 214 RTN 24

159 RCL4 36 84
160 1 aj
161 + -55
162 ST04 35 84
163 X<y 16-35
164 G103 22 83 220
165 ¥LBL? 21 82
166 RCLT 36 &7
167 RCL6 36 85

168 = ~e4 LABELS FLAGS SET STATUS

Piimo [BRAP, [loLl PtST Ft>P® | FLAGS TRIG DISP
mta> [’Stase [2L~T STP > F 1 o D w| e o| fx &
0 2 3 4 2 1 0 & GRAD O SCI O

5 Fo.Py > L = K - > O &| RAD O ENG O
Pmn‘)’ Prln‘l‘ 3 O & n           
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Program Title wo6 W fly HNF?L)/SI.S' of VARIANcE (w, TH

REPLIT CAT/oNS ) FIXED EFFECTS mMmopeEL

  

Contributor'sName F A v L RAFFELD

Address 78 78 LASA LLE #2239

Cty BRATPN RO UGE State L 4. Zip Code 70 &0 &
\_

— 
 

Program Description, Equations, Variables 1 TRADLTLoNAL EQuAL CELL /\/J 2 wAy W

ANOVA IS COMPUTED UVSING THE Follow ING FoRMulAs ;
- 2 2 -

SSTOTRL = ‘ZJZ% X'-'-JK - <‘Z 42% Xi.ik) /nt-c. Svm o r

SQuARES =
2 2

SSRM = ?(ng X;J-K\/nc—(%%%x(j,(\ /nr-c, Ss

kN z

SSeus 7 2(2Zx0) Jnr = (2 22x,,) /nre
2 2

> SINTERRCTIoN © ,2 Jé(‘,‘; Xign) /0= SSp, T S, t (,2J2§ X ) /are

Z z

SScrpen = 22 Z KX - Z ? (é Xiiw) /n

 

13 K

DEGREES oF FREEDomMm,— a/fflom = r-1, °/fc.1. z c-.l) C/‘rut =(r-1) (¢ -1)

d feprer = Fe(n-2)

MERN SQURRES. — Msp 7 Ssp /9tReu0 MSeol =SS, /c/(“,_) MSp,r -‘551.“,/«/{.,,,;

MSegrer = SSerrer / dfganor LF = MSEFFECT/s smog}'xw,eol.,m
T . 2

W™= AssociATION . CU';M“ s S;ioq,-'Cr;s.‘:)MS‘,mm ) wc,f S0 — (C~1)m5‘sg"z

ERROR t TorAaL MSgrRoR t SS
SSenr «r-1) (e-1) Msgzror mTal T

cu;:'NT = MSzppp F S5ras
 

Operating Limits and Warnings H MAXIMuvM oF /6 CELLS HRE RLlLLowED (/c; Row

X Cols £ 1) IF THis LivuT s EXCEEDED | AN “ERReR™ C4iN PiTioM

Wwitltl SHow IN THE DISPLAY. O/VLy ERRoRS MADE wHILE ENTER-

ING DATA IN R c&LL CAN BE CoRRECTED , EXCEPT FoR THE LAST

ceLl ENTRy ! (W% VALLES THAT ARE NEGCATIVE  SHowlD

BE TREATED tS 0.

\_
 
  

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

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

. _J    
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Program Deseription 11

r Skgtch(es) L | ’ 1

\ _J

or )
( — —

Sample Problem(s) [/ A X4 FIXED EFFECLTS ANoOVA — Two LEVELS

AND FovR 4EVELS ofF DEPRIVATION B -8y

 

  

SeciAL REINFORCEMENT Hi &7,

B 5 5 4
3 # 7 7

Ay ¢ 5 8 $
3 7 7 9

3 3 ¢ g

| 2 5 /0

Ay 2 3 ¢ 10

2 4 5 9

2 3 ¢ //

Solutions) 2 ™ 4 N Y FAJ —? o0.o0

3[81¢lBI3[B13[B] =+ .00/1.00 %LB15TB]«[BISLB] -- - /o [8]10[8] 3IB] 1/[8] —> 4.00 /.00

 
%_‘

55,-,,.‘23.5'-3‘0 M, 6 ¥¢

      
o™ 3.3 Pors 0.77

SSe,r=19Y- 50 ka= 705

SSenr= 1932 F, = 8411

SSgppee> 1§50  Fryr= £.3¥

\ dfgp” Loo w,;'a‘j -0loo

- L S

Reference (s) KIKK/ R.E. EXPERLMENTARL DESIe¢N dfcar® 300 WEoL =-913Y

PRoCEOVRES FoR THE BEHAVIRAL dfryr =300 wrype-0722

SCIENCES. BRookS /¢GLE FUBLISHIN ¢ dfe paor™24000
CoM,o.) CfiLzF.) 196 9 - MSp= 3018  MS,= 6Y.93  
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User Instructions

Towo wAY ANALYSIS oF VARIRNLE wETH
RERLI cATIONS (CFIRD 1)

PRT
F4col P CELL

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

Z |loAD Si0E 1 AND SIDE 2 [_] [t;
2 loPrionaL PRTI. CELL & Sum  mMobDE I_,,DA_I L,_l

3 INPU T # of Rows™ #of Rows f'__f_}:] l |

Y |TNPuT # of caL.s’( # oF colS [_'EJI I

S |TNPuT # IN QELL“ (ALL REGs. ARE CLEARRED)|# v ceLL : A H l o.00

|
* Rows X Cols £ /¢ | || |

¥4 CELL SI2ES musT 8F EQuAL | || |

| | |

b PERFPRm () FoR TRNS ETR BN SYNDY, Xk : B : : : Nk [cerL #

UNWANTECD '
7 OPTioNAL~ CoRRECT ERRaNEous }(}_1.{*‘* &g;% - |

| |
i l | |CoRRECT aN/-)/ WITHIN B CELL

AND  cANNoT CoRRECT LAST CEcL | | |

ENTRYA | I l '

| || |
| || |

9 BEG‘IN COMPUTHTJOA/S I C 'I l SS rotTAL

l ‘ I | SS Row

9 |INsERT cARD 2 IN READER HAFIER T ] ss ear
PRESSTNG (&) TN (8) | | | SS I'NT

l Il I SS ERROR.

| || || deg

| I ‘ l d‘ Col

| | l | df rnT

[T T de srrer
| | | s Rgew
l | | || Ms caL

| L | |ms rur

eoTTy R v1 E CAR }

Hvro — RERAD ¢ || 1 ii‘t_
N

l I l WRew

; : l : ] Wt col

| | v
STEP INSTRUCTIONS | | | WoINT

|2 ZNsSERT ¢ARD 2 IN READER RFTER ]
| PREssSINE (C) oN CARD 1 | | | |    



 

 

 

 

97 Program Listing |
 

  
 

 

        
 

54
STEP KFY ENTRY KEY CODE COMMENTS STFP KFY FNTRY KEY CODE COMMENTS

8! xLELA 21 11 — - ¢ R -21
882 CLRE  1€-57 INTIRLIZE 58 Ry -3
gaz  pac 16-5 srofi £ @59 5T+i 3I5-55 45
884 CLRC 1€-53 868  ISZI 1€ 2o 46

865 STO: 35 11 Rows 861 u° 53
886 Fi -39 Cols 862 ST+i I5-55 45

ge7 STOE 35 12 #v CELL 863 Rt 16-321
@as Ri -7 @64 5l 16-41

gee  ST0C 35 13 863 e ae
e1e R 16-31 866  STOD 35 14

811 3= 867  RCLE 26 12
812 1 1 868  RCLE 6 15
813 £ e 869  ¥=Y7 16-33
fi4 Y -4 678 GSB: 23 62
815 Ky 16-34 8’1 I8 16 26 4¢

gis CT0S 22 po 872 RCLI 36 46

817 ! a1 873 1 81

@18  STCI 7T 46 874 - -45
818 a ae @75  RTN 24
826  RTH 24 87¢ ¥LELD 21 14 SET FLR G

21 kLBLS 21 @9 E RRo R. CHECK 8;7  SFl le Zl @l FoR PRINTING
822 a e FoR Raw X ol 878  RIN 24 N

a2z : -24 S 6 872 xLBLE 21 15 of CELL paA™

824  RTN 24 gg? 5T-i 35-45 ;s T Som

825 xXLBLE 2112 z ye I
826 Fi1? 1€ 237 8 ENT&Y or @g8z S5T-6 35-45 @6 REmoVvE CELL

8z7 PRTY -14 XijK a83 RCLD 36 14 ERNo R

828 ST+i 35-55 45 884 1 a1

29 X2 57 8gs - -45

| @38 S5T+@ I5-55 @6 @85  STOD 35 14
: 831 RCLD 36 14 887  RTN 24
| a3z : a1 888 ¥LBLZ? 21 8z CLER R

| 833 + _sg 8eg 1 81 1

834  STOD 75 ] 89@ 7 a7 _
835 RCLA 2 11 891 sl 16-41 RESET Foe

\ 836 RCLD 6 14 892  STOE 5 15 NEXT Row
837 £=y7 16-33 837 RCLi 35 45

{ 836 GSEI 27 81 3’32 C_ o :?
839  FTN 2 - 95  ISZI I1& 2€ 46
846 XL L’ 29 af ComPul = 89¢ ISTI 16 26 46
841 FSE 15 51 ¢ 837 ST+i 3I5-55 45

842 RCLE 36 15 STORE CELL @98 DSZI 1€ 25 46
843 1 81 @99 DSZI 16 25 46
844+ _=c & Row sums 108 e ae
845 STOE 35 15 ¢ Cums of ig,{ Rg?;_ 33 o

| 846 RCLi 36 45 } 2 L 36 15

| 847  F17 16 23 Bl SQUARRES 183 izl 16-41
| 848  SFC 16-11 184 é 8e

@48  F1? 1€ 237 ef 185  STOE 35 15
85eé  FRTS -14 i gé ngfi .‘1_‘4 BEGIN

851 Fi? 1€ 23 Bl 7 xLBLC 21 13 ron

852  SPC  1e-1f 168 RCLE 3¢ @@ i‘F" E;’i':e
853 RCLI 36 46 188  STOE 35 15 e

854 1 61 11@ & 6@ savp ¢
855 7 87 111 sToe 35 @6 KNovAa TRBLE

856  u2l 16-41 112 1 a1
REGISTERS

0 1 2 3 4 5 _ 6 _ 8 9

USED CfiLL 1 CELLz CELL 3 CELLl/ C_ELLS chL‘ CELL7 CELLX/ CELL?

S0 S1 S2 S3 S4 S5 D s7 . S8 S9

CeLL (0 CELL 1/

|

CELL 12 |CELLI3 |[cELL 14 |[CBLL IS |eeLL (L LSED VSED US EP

AR N cELL ® # eoLs. “# Rows ° pseD £ USED USED      
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STFP II‘L;EY %}EF}Y Kfig %%DF [ COMMENTS STFP 16;“’ ENSIEF}V 16'(5; %%DF COMMENTS

114  STGD 3o 14 178 RCLA 36 11

115 xlBlLe Z! 16 15 171 ST=i 35-24 45

116 RCLE 3e 1 172 05851 16 25 46

117 RCLC 36 13 173 RCLC 36 13

118 X -35 174 RCLA 3o 11

119 RCLE 36 14 179 X -35

128 + -39 176 ST=:1 35-24 45

121 =57 16-33 177 RCLE 26 a8

122 ETG2 22 83 178 AC 33

123 KCLs J& 45 179 RCLA 36 11

124 5T+8 35-55 @8 188 RCLB 3s 12

125 RCLE 36 12 181 X -35

126 RCLI Jo 46 182 RCLC 36 13

27 + -3 183 X -33

128 ST0I 23 46 184 STOR 3s 11

128 ET0e 22 16 1S 185 < -24

136 xLELZ 2l 832 186 STGE 35 88

131 RCLD 36 14 187 «xLBLS 21 85

132 RCLE 3o 12 188 RCLE 36 88

133 1 a1 189 S§7T-41 35-45 45

134 + -55 196 ISCI 16 26 46

135 X=Y7 16-33 191 KCLI Je 46

136 ET04 22 84 192 Z 6z

137 RCLEG 26 14 192 € a6

138 i é1 194  X#Y7 16-3¢2

139 + -55 195 6705 22 85

146 5701 35 4¢ 19¢ RCLE 36 15

141 sT0C 35 14 187 RCLe 36 68

142 RCLE 35 a8 198 - -45

143 A< 53 199 STOE 35 15

144 <5 16-51 266 <5 16-51

145  §T+7 35-55 &7 261 RCLY 36 &7

146 'eS 16-51 282 RCLE 36 BE

147 g ae 283 XeY -41

148 5T08 25 @8 264 STO6 39 88

149  RCLI 3t 4€ 265 Ré -31

158 CGT0e 2Z 16 13 2686 5707 35 &7

151 =xLBL4 21 84 287 RCLE 3& 15

152 g ae 268 RCL7 36 a7

153  ETCE 25 88 289 - -45

154 ! 81 218  STOD 35 14

155 & 66 211 RCL7 36 87

15¢  5TGI 35 46 212 RCLE 36 8§

157 xiBLk 21 1€ 12 213 - -45

158 RCLs 3t 45 214  RCLS J6 8%

159 ST+ 23-55 68 213 - -45

168 L0551 1€ 2% 4¢ 216  STG7 39 67

161 E7Ce 22 16 12 217  RCLE 36 15 BEG—”"

162 1 81 218 SFC 16-11 PRINT
163 g 83 218 FPRTY -14
164 STGI 35 4¢ 228 RCLS 36 89 R,auT'IIUE-

165 RCLE 6 11 221  PRTX -14
166¢ RCLE Ze 12 222 RCLE Jo 68

167 -35 223 FRTX -14
168 S7=i 35-24 45 224 FSE 15 51

_ B LABELS FLAGS SET STATUS

ALr Eir Pxic—=n [Ccompote [P stF1 £ Z- °  — FLAGS TRIG DISP

° ° UsED ° ° ° usep "vsed |, DD oee =| mx =
0 1 2 3 Us 4 2 _ 1 0 | GRAD O scli O
z = USED > VSED 5 Eo 9,‘,)550 — 2 O @& RAD O ENG O
USED ERRoR. 3 0™ n_2e          
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STEP KEY ENTRY KEY (EODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
aai RCL7 36 @r c £S Z 86

boz Pk -l 858 x#Y?  16-32
g3 RCLD 36 14 @59 CT07 22 67884  PRTY -14 P
ees  SrC le-li 861 DSF4 53 84
8pe  RCLC 35 13 @62 RCLC 36 13
887 ! ol 863 RCLS 3 €9
oes - B 864 -35
8es  sToC 35 i3 665 RCLC 36 13
e1e PRTx -4 666 RCLD 36 14811 ST=8 3I5-24 89 er s i
812 RCLE 3¢ 12 e - “ye
oie - 865 RCLD 36 14
@15 STOE 75 12 oy R *o
816 PRTX -14 s L o
@17 ST=g I5-24 @8 P, o
818 RCLE 36 12 874 ROl 36 L2
819 RCLC 36 13 5 ofile 36 0
626 -3 87¢ -35
& stel 35 e 877 ROLE 36 12
22 PRTA -14 878 RCLD 3¢ 14823 &T=7 3I5-24 67 oo - 3

824 RCLA 36 11 ose - e
825 RCLE 36 12 61 FCLD 3¢ 12
G26 - '45 2 EHL ki 1!:

27 ROLC 3¢ 13 ooc RLE D
- o o of828 - -45 T o- T 864 : 24

e - ~4s 886 RCLE 36 1f
831 ! i @87 RCLC 36 13
81.12 - -4\.5 883 -35

33 PRTY -14 889 RCLT 3¢ g;
834 RCLD 35 14 psa a *e
gJ: Aed 'f; 891 RCLE 36 12

' - s 2  RCLC 35 13637 STOD 35 14 pog b I
838 SFC 16-11 94 ROD 1
839 RCLS 36 69 ooy b313

B -14 ar | =
g:? g?i” 36 65 836 - ~43. PRTfi "y 897  RCLD IE 1s
84z Ao T4 89¢ RCLE 36 15

844  FRTY -14 06 - o
845 RCLD 36 14 I TY RLLD 181 PRTH 1
846 FRIA -14 - e o& FRIa i 182 RTH 24847 CoFC 16-11 a7 por £
848 g 83 - T e
848 STO 35 46
856 ¥LBLT 21 87
851 RCLi 36 45
852 RCLD 36 14
853 = -24
854  PRTH -14 10
855 [SZI 16 25 46
856 RCLI 35 46

REGISTERS

0 1 2 3 4 5 6 8 9

— — - - — — —_ MSrar MScor 7S Rgw

SO S1 S2 S3 S4 _ S5 _ S6 _ S7 . S8 _ S9

VSED USED USED VSED USED VSED VSED USED USLzp —_—

A B C D E ‘
N dfeo oFRow MS £rpsp SSroraL VSED     
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 a )
Program Title Multiple Linear Regression for 3 Independent Variables

Contributor’s Name

Address

City State Zip Code

\_ J
 

 

 

( . . .
Program Description, Equations, Variables R€gression coefficients a, b, ¢, and d can be found W

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

. = + IX. + . + rZ.zt1 na +b X; ¢ Zy] d Z,

_ 2
inti =a Ix; * b Z(Xi) + C z(xiyi) + d Z(Xizi)

_ 2
Zyit1 =azy,+ b Z(Xiyi) + C z(yi) + d Z(yizi)

_ 2
Zziti =az1z; + b Z(Zixi) +c Z(yizi) +d Z(Zi)

Also the multiple correlation coefficient is

1 2
R2 ) a zti + b inti + C Zyiti +dz Ziti - 5 (zti)

B 2 1 2
Zti ‘- n (Zt_i)

 

This program also allows the user to choose a regression with zero intercept

(i.e., a = 0). | -

Multiple Tinear regression with two independent variables 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.

 

   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) | '

  

 

 

 

Sample Problem(s) _A_setofdatapointsare given as the following:

L |1 2 3 4 5
/ 1 11 11 7

25 29 56 31 52

2z, }61588 6

t. 60 5220 47 33

 

  
__Findtheregression coefficients a, b, c, d, R,sums of squares, and

~_sums of cross products.

 

Solution(s) Load sideone and two of card 1.

[A17[+]25([+] 6 [+]60[C]--->1, 1 [+]29 [+] 15 [+] 52 [C]---»g,.....

7 [+] 52 [+] 6 [+] 33[C]----5 .....

__,_,_.(2x1-.= 3‘7,,.23(1*,.5.*193. 1z = 43""“1 =212, R )

Ixy = 1525, Ixz = 275, rxt = 1440, ryz=1593,ryt = 7301,zzt = 1874, - 

ix% =341, 5y® = 8267, 1z° = 425, 5t° = 10002)
sideone andtwoofcard 2. Switchto . o . o

[C]--->a = 103.447, b -1.284, c = -1 .037, _dM:-.I ';;3%39;,[[)]""'> R.. = 0999 R

|7[+]25 [+]6[E]---» t = 60.50 J 
 

 

 

s —
Reference(s) Draper & Smith "Applied Regression Analysis" JohnWiley & Sons, Inc. 1966   
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—_— = ~ ™
Sketch(es) B

i 1,2 ,3 4, |5 .
1

x |* 1 o2 3 o4 s ]

y T2 3T1 7 '— T - -

Z 1+ 3 1] 9 _+_3 INIB

t | ! ‘14 29~ 42~ -53- ‘28 —
LA { ‘_J

. . . R
Sample Problem(s) _ Example 2: Decidethe regression line fartheabovesetof=

- data points.

Solution:

Load side1and side 2 of card 1. [A] | o )
—afle[Ha[taac]~ 10x)), 2(y1). 3(z1). 14(t), 1.(3) I

C3lnJolal7[xleelc) > ..., S
arlu[+]of+]s3[c] > ..... :

s[+]7[+]3[+]28[c]~ ...... : -
[E]>15(2x), 32(zy), 29(zz), 166(st).

.@]»114(Zxy), 89(fxz), 550(txt), 210(Iyz), 1272(Zyt), 1100(zzt).

 [glle]—=55(zx2), 264(zy2), 197(zz2), 6394(:t2). -
~ To store dataon a card, WRITE DATA].

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). )
[D]—=1.000(R?)

~ The tiny value of "a" suggests zero intercept. Therefore load data card and

~_[fl[cl>1.000(b), 2.000(c), 3.000 () S
 [0]~1.000R%), a[u[t]o[e] »s3(t), s(x7slebas(t).
~Therefore the set of data points is an exact zero intercept regression line.

. ——
S

Reference(s)

u )
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rSketch(es) |

i1 2 3 &

| 'y 07 2.3‘ 1.6 4.5

t 21 4.0 4.1 9.4

L J
r - . .

Sample Problem(s)Example3: Fortheaboveset of data points, find the regression

Tine with twoindependent variables.

i.e., t=a+bx+cy

So]ut1on Simp]y consider all the z;'s aszero, and treat this problem as an3

e1ndepenqgnp variable Tinear regression. B

Keystrokes:

Loadside 1 and side 2 of card 1@- o -

,_1,_.m5..7.o.2.1.—> 1.5(x7), 0.7(y1), 0(zy), 2.1(t;), 1(i).
.45[+]2.3[*Jo[+]4 [C]~> ..... ,
1.8[t]1.6[t]0[*]4.1[C]~>..... :
2.8[+]4.5[+]0[+]9.4[C]»..... :
[E]-»6.55, 9.10, 0, 19.6 (zx, Iy, Iz, It)
.[rfl—>17 57, 0, 38.65, 0, 59.53, 0. (Ixy, £xz, Ixt, 5yz ...)

»1353, 28.59, 0, 125.58 (Zx2, Zy2, Iz2, It2)

Load side 1 and side2 of card 2. Switch to [NORM].
[c]—=>-0.097(a),0.791(b), 1.627(c), 0(d).

[p]-0.998(R2 - )
2.3.0@-963662

. )

( )
Reference(s)

\ J
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Multiple Linear Regression Card 1

1

IS
g Start Print?

STEP INSTRUCTIONS 5A'T':S,I”S KEYS 5I?TLZS:ITS

1]load side 1 and 2 of card ] [::jj ]

2 Initialize LA 0.00
3] To set print mode* |B]| | 1.00
4|Do step5 6 fori=1,2, ..., n L]
5| Input data: x. X; N .

Y A eI
z, z, o I
: o |l [

6| If you made a mistake in inputting X., y., z., | | |

t., then correct by ---- b X . . |
J J ) - -

v o+ ]
7 [+ ] |

£ I i-1
7 (optional) Recall the sums ’ { E H ]l IX:2By. 275

, ot

8 (optional) Recall the sums of products | f ] Drl |IXY.EXZ,IXt

[ ,]l ] ryz,

.

nyt,nzt

9| (optional) Recall the sums of squares | fF Il E] |zx.4,3v.2,

[ Il ] Zztz,zttz

10 (Optional) To record data, press | | | ! !

[f] (WRITE DATA] and record. I
11 |Load side 1 and side 2 of card 2. L
12 |For zero intercept, go to step 14. [] |

13 |Calculate normal regression coefficients lc || | a,b,c,d

then go to step 15 ]

14 [Calculate zero intercept regression coefficients |f || C ] b,c,d
15 |Calculate the correlation coefficient | D|| | R2

16 |Calculate estimated t from regression | I

input x A]
y y S
z z e [l t

17 Repeat step 16 for different (x, y, z)'s | | | |

18 For a different regression, load data card ]

and go to step 12. [ I

I
I B

USER INSTRUCTIONS Continued next page I N
I .
L      



NOTE: *To clear print mode ress->

JI
]J
JJ
]J
Jq
JJ
JS
m
O
n
n
n
a
n
o
n
n
n
o
n
o
n
n
E
n
D

‘
M
I
L
[
W
.
[
[
:
L
[
L

fi
i
t
L
r
L
r
.
l

;_
_
{
[
[
fi

|

A
]
J
J
J
?

N
T
N
O
N
N
E
I  

INSTRUCTIONS
INPUT

DATA/UNITS
OUTPUT

DATA/UNITS

= c — A
l
+

- o —
_— D — - S 1 Q
v = = D «
Q - 1] w
n

(%
2] - o S Card 2
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63
STEP KEY ENTRY KEY CODF COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

881 xLBLA Z1 11 857 X -35
882 (FB 16 22 @é 858 £SB8 23 86
883 CF1 16 22 81 859 ST+7 35-55 67
884 CLRE 16-53 co 868  P2S 16-51
885  P2S i6-51 Trnutialize 861 ST+l 35-55 @i
@86 CLRG 16-53 862 25 16-51
887 25 16-51 863 RCLA 36 11
888 9 8a 864 RCLD 36 14
889  RTN 24 L 865 X -35
218 xLBLE 21 12 @66 €SB 23 88
811 sFe 15 21 88 |Sef Flag for F"“"‘jr 867 ST+9 35-55 89
a1z ! 81 868 RCLB 36 12
813  RTN 24 o 869 RCLC 36 13
@14 xLBLC 21 13 878 x -35
815 21 16-41 871  ©SBe 23 b8
816 STx1 35-35 8l 872 25 16-51
Bi7 5Tx2 35-35 82 873 ST+3 35-55 83
@18 STx3 35-35 @3 874 ST+7 35-55 67
B19 STx4 35-35 84 875 RCLE 36 12
p2e 21 16-41 876 RCLD 36 14
@21 STOD 35 14 877 X -35
822 6SB8 23 @8 878 6SBa 23 oo
823 ST+4 35-55 84 879 ST+4 35-55 84
824 Xz 53 @88 RCLC 36 13
825 6SBB 23 88 881 RCLD 36 14
826 ST+8 35-55 88 882 X -35
827 Ri -31 883 6SB8 23 08
828 STOC 35 13 Ihpbd’ X 4iy 20 884 ST+9 35-55 @9
829 G5B 23 68 t J ) ew lode 885 RCLA 36 11
@38 ST+3 35-55 83 L, and cajeula 886 RCLC 36 13
831 25 16-51 887 X -35
832 ST+5 35-55 85 @838 6SB@ 23 60
833 Xz 53 889 ST+6 35-55 86
@34 EsBa 23 @8 898 25 16-51
835 ST+8 35-55 88 @91 ST+8 35-55 88
@3  PzS 16-51 892 F8? 16 23 88
837 Ri -31 893  £SBY 23 89
@38 STOB 35 12 894 RCLI 36 46
@39 GSEA 23 86 895 1 81
@48 ST+2 35-55 82 @96 CSRe 23 86
841 P25 16-51 897 + -55
842 ST+ 35-55 86 898  STO0I 35 46
843 xe 53 899 RCL4 36 84
844 GSBB 23 pe 168  ST0A 35 11
845 ST+2 35-55 82 181 RCLI 36 46
846  P2S 16-51 182 STOB 35 12
847 RY -31 183 ST=1 35-24 @1
848 STOA 35 11 184 ST=2 35-24 82
@49  E£SBA 23 88 185 ST=3 35-24 83
@58 ST+1 35-55 @1 166 ST=4 35-24 84
851 ST+5 35-55 85 187  Fe? 16 23 @@
852 X2 53 188  65B8 23 88
853 65Be 23 68 189  RIN 24 |— — _— __ _}
854 ST+6 35-55 @6 116 #BL9 21 89 |Prnt X ,Yyi, ¥,
855 RCLA 3611 | 111 RCLA 36 11 ¢
856 RCLB 36 12 ) PRTX -14 v

REGISTERS

2! 1 2 3 4 5 6 7

s+ > ix/h 2y /h 2*/n it/h Sx,=xt sx° i(xq) Z(Xi) i(xt)

SO S1 S2 2z |[S3 S4 S5 S6 2/ IS7 S8 2 |S9
2,2DEay,2t| 5" 2(ye) 2(yt) |se. 2@ts,28 2(y2) 2(2) £(zt)
A B C D E

temp x,Zt,a temp g, b |{emp =,c temp ¢, d Used Lrnolex      
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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 PRTX -14 178 RTK 24 e

115 RCLC 36 13 171 xlBle 21 1€ 15
116  PRTX -14 172 RCLE 36 86
117 RCLC 36 14 173 PRTYX -14 2 - =

118  PRTY -14 174 2C 16-51 <§%flflal' 55x2>233 >
119 RN 24 175 RCLZ 35 82 sz°, 2t
128 «xLBLE8 21 8§ - —- 176  PRTY -14
121  DSP@ -63 86 : 77 RCLE 36 88

122 PRTX g4 |Prmt 0 178 PRTY -14
123 DSP2 -63 82 179 P:S 16-51

124 SFC 16-11 188 RCL@ 36 @@
125 RTN 24 181  PRTY -14
126 xLBLE 2l 8@ - - .= — 182 SPC 16-11
127 F1? 16 2381 |Change sign phi 24
128 CHS =22 |{pr corvection . - — = — =
129 RTN 24
138 *LBLD 21 14 _
131 skt 1562181 |Covirection
132 GSBC 23 13
123 CF1 16 22 @1
134 RTN 24 190

135 ¥LBLE 21 15 - — — — —
136 RCL1 36 81
137 RCLI 36 46
138 X -35
139 PRTX -14
148 RCLZ 36 8z
141 RCLI 36 46 Recall 2x,2y,
142 X -35
143 PRTS -14 Zz,2t
144 RCL3 36 83 200
145 RCLI 36 46
146 X -35
147 PRTX -14
148  RCL4 36 84
149 RCLI 36 46
158 X -35
151  PRTX -14
152 SPC 16-11
153 RTN 24
154 xlBld 21 16 14 |7 — — — [z
155 RCL7 36 87
156 PRTX -14
157 RCL8 36 86
158  PRTX 14 Recall Zxyg,2xz,
159 RCLS 3¢ @9
168  PRTX e Ext, 2ge, 24t,
161 25 16-51 szt
162 RCL3 3¢ @3
163 PRTY -14
164 RCL4 3J& 84 220

165 PRTX -14
166 RCLA 36 @39
167 PRTX -14
168 25 16-51

LABELS FLAGS SET STATUS

"Start  TPrint  “Tnput [Gvection| 50,2y,"Bint FLaas TRIG DISP

° ’ ’ df-xfi)éxé)'“ ezflz)é‘—xz)'” t'owcchc*r\a 0 O{S 0155 DEG FIX ™
0 C”S 1 2 3 4 2 1 O | GRAD O SCt O

5 6 > = o= 3 > O W| RAD O ENG O
Trint LI Print 3 0 & n_s&=_           
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS o

881 xLBLc 21 16 13 | 857 8 86
@82 SF1 16 21 81 @58  STOD 35 14
883 *LBLC 21 13 859 P25 16-51
884 6 86 866 RCL6 36 86
885 STOE 35 15 861 P25 16-51
806 5 85 g2 STOC 35 13
@87 STOD 35 14 863 €6SBb 231612 [ — T T —
@88 RCLS 36 65 864 #LBL3 21 83
@es STOC 35 13 865 P25 16-51
@18 RCL9 36 @9 866 RCLZ 36 82
811 ST0S 35 85 867 ST=2 35-24 62
812 CSBb 23 16 12 i ach 868 ST=3 35-24 @3
813 8 86 [= elimnaTion 869 ST:4 35-24 84 ed 1 ,
@14 STOE 35 15 a7e  P:s  16-51 ',|y ination
815 1 81 871 1 81
816 8 88 872 1 ot and aleulates
817 STOD 35 14 873 STOE 35 15
818 P25 16-51 874 5 g |wbie,d
815 RCLE 36 86 875 STOD 35 14
826 RCL4 36 04 876 P25 16-51
@21 ST08 35 8@ a77  RCL7 36 87
822 XY -41 878 P25 16-51
823 PS5 16-51 879  STOC 35 13
624 STOC 35 13 886 CSBb 23 16 12
825 C€SBb 23 16 12 881 P25 16-51
826 8 88 882 RCLA 36 11
@27 STOE 35 15 883 ST01 35 o1
aze 1 81 884  xe 53
829 5 85 885 RCLB 36 12
438 STOD 35 14 886 = -24
831 PS5 16-51 887 ST06 35 86
832 RCLS 36 65 @88 RCL9 36 89
@33 RCLS 36 89 889 RCL8 36 88
g3¢ ST05 35 85 898  X#6°  16-42
835 K2V -41 891 = -24
g3 PS5  16-51 892 STOD 35 14
837 STOC 35 13 893 RCLI 36 63
e3¢ ©cSBb 231612 | 094  x -35
839 sLBLZ 21 82 895 RCL4 36 84
848 RCLE 36 86 8% - -45
841 ST=6 35-24 86 897  CHS 22
842 ST=7 35-24 87 898 RCL2 36 82
843  ST=8 35-24 86 899 P25 16-51
844  ST=9 35-24 89 188 = 24
845 6 96 ) . . 181 SToc 35 13
@46 STOE 35 15 nd | 182 RCL? 36 &7
847 5 g5 |A elimination 183 x -35
@48 STOD 35 14 184  CHS -2z
849 P25 16-51 185 RCLD 36 14
856 RCL! 36 81 186 RCLE 36 88
851 PSS  16-51 167 x -35
852 stoc 35 13 188 - -45
853 CSBb 23 16 12 189 RCLS 36 89
854 5 85 118 + -55
@55 STOE 35 15 111 RCL6 36 86
856 1 Y : -24

REGISTERS
4 6 7 8 9

26D |'sx/n [29/n 22/, 't/ [2x,2xt| sx? sby)|sk2) [2(x0
S0 S S2 z [s3_, Sa S5 S6 N Y S8 NES
2,50|s0n), 5t 2(W)° [2G2) [2(t) |g2,560 |zsth| 2G2) 2ED 2 (zt)
A B C D E I

temp % 2t)a temp Y, b temp e, 4emp {5)5/ (/(5100 TnoleX      
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STEP KEY ENTRY KEY CODE COMMENTS KEY ENTRY KEY CODE COMMENTS

113 STOB 35 12 169 STOI 35 46
114 RCL1 36 81 178 2y -41
115 X -35 171 ST-i 35-45 45
116  CHS -2z 172 RN 24
117 RCLC 36 13 173 #LBLE 21 15
118  RCLZ 36 82 174  RCLD 36 14
119 x -35 175 X -35 Inpw" X,Y,%,
128 - -45 176 X2 -41
121 RCLD 36 14 177 RCLC 36 13 agd caleulade]
122 RCL3 36 83 178 X -35
123 X -35 179 + -55
124 - -45 188 £2v -41
125 RCL4 36 84 181 RCLB 36 12
126 + -55 187 X -35
127 F1? 16 23 81 183 + -55
128 a 86 184  RCLA 36 14
129  STOA 35 11 185 + -55
138 F1? 16 23 81 186 *LBLS 21 88
131 €707 22 87 187  PRTX -14
132 PRTX -14 188  SFC 16-11
133 wLBL7 21 67 189  CF1 16 22 a1
134 RCLB 36 12 198 RN 24
135 RCLC 36 13 191 xLBLD 2114 | T T T T
136  RCLD 36 14 192  RCLS 36 85
137 6709 22 89 193  RCLE 36 12
138 #lBLb 21 1612 [ — — — — 194 X -35
139  RCLE 36 15 195 28 16-51
148 1 a1 196  RCLI 36 81
141 + -55 197 RCLA 36 11
142 STOE 35 15 » 198 X -35 2
143 STOI 35 46 |Sub "f’d”\.b for 199 + 55 |Chlewlade R
144  RCLC 3 13 |eliminahon 288 RCL@ 36 8@
145 6SBa 23 16 11 281 RCLC 36 13
146  RCLE 36 15 282 X -35
147 4 84 283 + -55
148 X=y? 16-33 284 RCLS 36 85
149 RN 24 285 RCL 36 14
156 5 a5 206 X -35
151 + -55 287 + -55
152 £=Y? 16-33 288 RCLE 36 86
153 RN 24 289 - -45
154 5 as 218 pd 16-51
155 + -55 211 LSTY 16-63
156  X=Y? 16-33 212 RCLA 36 0@
157 RTN 24 213 - -45
158 5 85 214  CHS -22
159 + -55 215 : -24
168 K=Y? 16-33 216 EGT08 22 88
161 RN 24 217 #LBLS 21 8%
162 6TOb 22 1612 _ 218 R¢ -3 TT
163 *LBLa 21 16 11 219 Ri -31 -
164 RCLi %45 Mulbiol and. 228 PRTX 14 Print XY, %
165  «x -35 ey 221 Rt 16-31
166  RCLI 36 46 subtract 222 PRTX -14
167  RCLD 36 14 223 Rt 16-31
168 + -55 224 G108 2z @

LABELS FLAGS SET STATUS

A ® Sa,b, e,d "5RPype~t [°Prink FLags TRIG DISP

° g«bmcdme_.c X and - |° ° 1 0 0[51 OQ: DEG FIx B
0 1 2 3qed - 4 2 1 0¥ GRAD O sci O
- - - 3 e_/’m' - 2 O ®| RAD O ENG_O

Print “QPHY)‘)’X)LQ% 3 O W n           



Program Description | }
(.;,og,am Title SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS h
 
 

Contributor's Name Robert E, DeBolt

 
 

 

 

Address 9667 Taylor Court , B

City Pickerington State Ohio Zip Code 43147
\_ J

a )

Program Description, Equations, Variables

Coefflicient rl sl t1 wul vl wl kl

Matrix: r2 2 t2 u2 v2 w2 k2

r3 83 t3 w3 v3 w3 k3

4 84 t4 u4 W wvd ki

r5 a5 t5 w5 v5 wb kS

r6 s6 t6 ué vé wé k6

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

be the elements of the derived matrix, Then

j)

i-1

Ay =0, - E AA, (diagonal terms)

_ j-l i .

A,. = - A i> ives the lower halfij ‘ij kz-l ikAkJ ( j’ gives o )

i-1
Aij .Efi - El Liknfi} /L“ ( i j, gives the upper half)

The ‘nolntion vector is

xi - Ai,”l = k-Zi;-l Aikxk (i - 1, ecey l)

 

Operating Limits and Warnings

1., Re-order the equations, such that rl is not zero,

2, "Error" implies inconsistency,

 

   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)

\

Program Deseription 11

 

 

 

 
r

Sample Problem(s)

g

r 8

11 34

|%4170
| 170 748
|748 3816.5
3816.5 19669

{19689  105325,625
L 

Variables and coefficient matrix:

t u

170 748

748 3816.5

3816.5 19669

19669 105325,625

105325,625 573286,75

v

3816.5

19669

105325, 625

573286.75

3172438,532

573286,75 3172438,532 17757325,57

Compute the solution for the following set of equations:

w k

19669 1781.6

105325,625 4864.65

573286,75 22810.975

3172438,532 90845,9625

17757325,.57 412293,4438

100361561.9 1856770.791

 

Solution(s)

4
4

B8
o

a
=

0
"

-11,52568830

-28,86312210

45,32824695

1.755025950

= =2,6815475715

»1994145369

 

 

 

Reference(s)  __ page 1835,

Nielasen, Kaj L,, Methods in Numerical Analysis,

The Macmillan Company, 1956,
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rSketch(es)

\— : _

. D
Sample Problem(s)  Compute the determinant andthe inverseofthe coefficiemt
matrix inthe preceding problem,

1.Inorder to compute the determinant of the coefficunt matrix, leas the

~kvector,do the following: -

1.1Recordthevaluesobtainod aftor ealcnlttion fnr the follovingz7

82=>recordcl t3 => recordc2

u4 =>record¢3 v3®» record o4

- ch=)record ¢5

L2 !l'he determinant = rl x cl xc2x c3x c4 xc5

2. !hekinvcrse‘may be computed by substituting each columm of the identity

matrix of order 5 for the k vector. The solutions obtained by solvisig

the syste- rith this program ropresent tho reqnctivc colums mtor-nf

tha inversenatrix.

Solution(s) determinant = , 17

17x102 x 484.5 x 2180.25x 9447, 7507 x 39365.555 = 6,812303266 x 10

— 23704060-,00407230 -,07938403 ,00976420 -,00381044 -,00057157

-.00407230  .30004782 -,06239395-.06620895 .02375172 -.00206822 |

4 =.07938403-,06239595 ,06240250 ,00928796 -.00859995,00095261|

Awiw_w,oqs':§4go =,06620805 ,00928796 ,01782172 -,00603319 00051864|

 «00381044 .02375172 ~-.00859985 -.00603319 .00264614 -.00025403|

| —-.00057157 -.00208822 .00095261  .00051864 -,00025403  .00002540°
7

Reference(s) _

\__ _
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6 EQUATIONS

 

RCL (for card 2/2)
 

 

 
 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

   

 
 

  

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

   

  

 
 

  

 

  

   

STEP INSTRUCTIONS DA'T'Z'/’S,I”S KEYS D,?TT/S:ITS

l.| Load side 1 and side 2 of card 1/2, I

2. Place side 1 of card 2/2 inte reader slot I

2ot L
3. Eater rl: rl }_L—#{ % , } rl

4, Enter sl, t1, ul, vl, wvl, ki, ]

r2, 2, t2, u2, ... thru v5 ]
followed by R/S each entry: IR/S|||

]
5, Immediately upon emtry of v5:B/S, engage [7J [; 4;7

card 2/2 in the card reader, The card will [,::] [ |
i1l T

stop with valuwe Awufter side 2 of the car [["] [r;i }

beenentered. e A
I

6. Enter w5, k5, ré, 86, t6, .., thru ké I
followed by R/S each entry: IR/S|[ |

L]
T.| After entry of k6, the calculator will rum 0

for approximately 20 seconds and will stop 0]

with solution r. ] r
]

8.| To display all solutions: A|l] r

[R/S|[] s
[R/S|[ | t

(R/s][ ] v
L]

Note: If, during step 5, you fail to engage 10

card 2/2 in the card reader, them do the L

fellowing L

0.|Prepare for Merge: [F_S_J] [@?@]

10.| Enter card 2/2, side 1 and side 2, 0

11,| Start pregram: [r/sll| Agy
12,| Go to Step 6, LT

]
LI]      



67Program Listing |
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE

71

COMMENTS

f LBL A 31 11 START:
with rl,

51 S Enter: sl,

31 25 13 h X3l
34

81 4
24 h X:I

f GSB

 Overlay
control,

REGISTERS
0 1 5 7 8 9

8 v r used used used

S0 St S5 S7 S8 )

used used used used ased

B
A used c o £ used ! used
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KEY ENTRY

RCL

STEP

ST0
S

RCL
RCL

RCL B

START |°

used

used |

used

used

KEY CODE

34 01

67 Program Listing 11
KEY ENTRY

f GSB E

COMMENTS STEP

170

33 00
84

34 02

v4
34 03
34 1

used

C

2

=
used

LABELS

used
E
used

d e

used

3 4used used

used used ° used

KEY CODE

31 22 15

2
01

FLAGS
ON O&F
O
O &
0
0

COMMENTS

SET STATUS

TRIG

DEG
GRAD [
RAD [ 



l) ® l ® N o l

6, rrogram Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

RCL 9 34

73

E 31 22 15
33 01

84
34 05

22

REGISTERS
5

S5

D 



» 6/ Program Listing 11
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

170

RCL 2 34 02
GSB 7 |31 22 07
RCL 1 34 01
GSB 8 |31 22

r
RCL solutions,

r

t

LABELS SET STATUS
FLAGS TRIG

D %FF DEG X
O % GRAD O
O ® RAD [
O 



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-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs
To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex-

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

You can choose from:

Statistics Mechanical Engineering
Mathematics Surveying

Electrical Engineering Civil Engineering

Business Decisions Navigation
Clinical Lab and Nuclear Medicine Games

Users’ Library
The main objective of our Users’ Library is dedicated to making selected program solutions contri-

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

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

Users’ Library Solutions Books

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

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

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

Options/Technical Stock Analysis Medical Practitioner

Portfolio Management/Bonds & Notes Anesthesia

Real Estate Investment Cardiac
Taxes Pulmonary

Home Construction Estimating Chemistry

Marketing/Sales Optics
Home Management Physics

Small Business Earth Sciences
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