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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 I page gives a basic description of the program. The Program 
Description II 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 I and Program Listing II pages list the program steps necessary to operate the calcu­
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent 
information about data register contents, uses of labels and flags and the initial calculator status mode is also found 
on these pages. Following the directions in your HP-67 or HP-97 Owners' Handbook and Programming Guide, 
"Loading a Program" (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing I and 
Program Listing II pages. A number at the top of the Program Listing indicates on which calculator the program 
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult 
Appendix E of your Owner's Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97 
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but 
some differences do occur in the keycodes used to represent some of the functions. 

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

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

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

As a part of HP's continuing effort to provide value to our customers, we hope you will enjoy our newest concept. 
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Program D~s(!rip'ion I 
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 

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

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

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

the Newton Formula for 

where: S = ~ F./(l+i)j 
J 

sucessive aproximations: i k = i k _ l - Sk-l/S'k-l 

j=O to n 

S' = derivative of S respect to i = ~ -j/(l+i) x F./(l+i)j 
J 

After each iteration 

Newton Formula. 

the program displays the value of i k given by the 

2) Given FO' i and n the program calculates the value of Fl =F2= •• ·=Fn 
that makes the expression for S (see above) equal to O. 

3) Given FO' i and Fl =F2= •..• =Fn the program calculates the value of 

n that makes S = O. 

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

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

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

gram can display the following values: 
. k 

j, Fj/(l+i)J and ~ Fk/(l+i) for j=l to n. 

6) n =-Ln (l-iFO/Fl)/Ln(l+i) 

Operating Limits and Warnings 1) no more than 22 cash flows (0,1, ••• ,21) should 

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

i and F 1=F
2

= .••. =Fn can make the program unfeasible, in that case ERROl 

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. 

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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Sketch(es) 

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

ment: 
End of year Cash flow ( $ ) 

0 -55,280 

1 12,000 

2 12,000 

3 12,000 

4 12,000 

5 42,280 

What is the internal rate of return of that investment? 

Solution(s) 5 LA] 
55280 [CHS] lR/S] 
4 [B] 
12000 [R/S] 

42280 LR/S] 

Lf] LA] 

internal rate of return with a precision of 

Press [E] and the program will display seq. 

0.00 

1.00 

1.00 

5.00 

0.00 

10.56 (on PAUSE 
14.58 
15.00 
15.00 

0.001 % 15.00 

" 
" 
" 

J, Fi/(l+i)j andLFi/(l+i)j 

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

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

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

vestment: 
End of year cash flow ( $ ) 

0 -1,000 

1 500 

2 400 

3 300 

4 100 

What is the Present Value when the discount rate 1.S 10"/0 ? 

" " " " " " " " " " 20"/0 ? 

.. " " internal rate of return ? 

Solution(s) Keystrokes: 

4 [A] 0.00 

1000 [CHS] [R/S] 1.00 

500 [R/S] 2.00 

400 [R/S] 3.00 

300 [R/S] 4.00 

100 [R/S] 0.00 

10 [f] [B] 78.82 PV @ 10 % 

20 [f] [B] -83.72 PV @ 20 % 

a 1.. Lt::L J .LLt::~c:!L.Io'~!l;:'J ~.~ --'"!~'=-- • aLt:! Ul. .t:!L 

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

The Dryden Press, Hinsdale, Illinois, 1975 

I 

I ~-
~ 
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Sketch(es) 

SampleProblem(s) A company plans an expansion involving $300,000 to be rai­

sed by selling stock. The equipment will be depreciated in 10 years by 

the straight line method. The expected net profit per year will be 

$45,000. What is the economic payout time when i = 8%? 

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

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

Solution(s) keys trokes : 
300000 [CHS] LENTER] -300000.00 

8 [ENTER] 8.00 

75000 [D] 5.01 years 

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

accumulated value, press [E]. 

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 ~~ 
k 

Discounted 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Load side 1 and side 2 CJ[ ~ 
If the unknown is the internal rate of [=-=:J c=J 
return (i) or the present value (PV) ~I I 
do steps 2 and 3: L II I 

2 Input n (number of periods after 0) n I A I [ I 0.00 

3 Input the cash flow series Fn,··,F F~ IR/sl [ I j+l 
*Repeat step 3 "n+l" times. Each time 

.J [ I I I 
the calculator will displaY the seq. I If I 
number of the cash flow you should I II I 
enter: 0,l,2, .•. ,n. After the n-th [ II I 
cash flow has been entered the cal- I II ] 
culator will display zero I I r- _I 0.00 

4 optional: if at any period ( j) you 1 __ 1[ I 
want to enter II-k" equal cash flows I -- -11 -

J 

F; = F; , = .... = F;-I-k ; input "k" k I B I [ J j 
~ ~, , ~ 

and cont1nue w1th step 3. [ ] [ I 
5 If the unknown is "i" . I f I [ A I i (% . 

After each iteration the value of i [ I [ I -
obtained at that point from the New- I II J 
ton formula will be displayed for 1 se . I I [ I i (%) 

* For a new case go to step 2 [ I [ I 
5 If the unknown is Present Value (PV): 1 (%J [ f I [ B I PV 

* For a new case using a diferent "i" [ II I 
repeat the step aqain. I II 1 

2 If the unknown is F,=F?=,,=Fn = PMT : I I [ J 
Input Fn value Fn [~N~II 1 Fn 

Input j value i (%) lENTil ] i (%) 

Input n value n I C I [ I PMT 

* For a new case repeat the step again. I II ] 
2 If the unknown is n: [ I [ __ .1 

IYlput Fn value Fn [ENT] [- ] Fn 
Input i value i (%) [ENTI L .--] i (%) 

Input PMT value ( PMT = F , = F'") = . . .. = F ) PMT [ D I r I n 

* For a new case h~ , repeat t e step aga1n. [ I [ I 
** OPTIONAL: If after the calculator has I E II ] j 

d1splayed the unknown value t 1, PV, n [ I r I F;/(l+i) 
or PMT) you want to see the d1scounted I 1[_ _I fF,/(l+' 
and accumulated value for each year of I ) I __ - ] - J 

, '\' , 
"t;f£hser1esl~.l..Il :c:,.l..1~111Lluut:/" J..J<::~..L1Ul..L11~ \\[_ yea r Pfl.~~ I ) [-] 



6 67 I)rc)~ram I.Js.ln~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

001 LBL A 31 25 11 To enter n ana 057 1NT 31 83 
002 r.F' 1 ~c:; F,l nl the series of U58 CHS 4Z 
003 CF 2 35 61 0'1 cash flows. 059 yX 35 63 
004 CF 0 35 61 OC 060 CHS 42 

'005 ICL REG 31 43 061 1 01 
OQ6 ISTO C 33 13 062 + 61 
1007 1 01 063 .,. 81 
008 ICHS 42 064 STO D 33 14 
looq IX;:T 35 24 065 SF 3 35 51 03 
010 LBL 0 31 25 00 Load the cash 066 RTN 35 22 
011 1SZ 31 34 flows in RO to 067 LBL 5 31 25 05 
012 LBL 2 31 25 02 068 0 00 
013 RC I 35 34 

R (0 < n < 21) 069 X~1 35 24 n -
014 IR/s 84 22 cash flows in 070 SF 1 35 51 01 
015 STO (i) 33 24 total. 071 RCL C 34 13 
016 LBL 8 31 25 08 072 1NT 31 83 
017 IRC I 35 34 073 STO E 33 15 
018 RCL C 34 13 074 GSB 4 31 22 04 
019 X~Y 32 61 075 RTN 35 22 ----------------020 GTO 0 22 00 076 LBL D 31 25 14 
021 0 00 077 CL REG 31 43 To calculate n 

022 RTN 35 22 ---------------- 078 STO D 33 14 when FO' i and 

023 ILBL B 31 25 12 To load ..!f equal 
U79 R4 35 53 PMT=F =F 2=' . =F 

024 + 61 080 GSB c 32 22 13 1 n 

025 1 01 
and consecutive 081 R~ 35 53 are given. 
cash flows (F.= 

026 - 51 J 082 STO 0 33 00 
b27 ISTO E :n 11:) F j +1 =··= F j +k ) 083 CHS 42 
b28 IRe I .1.')14 084 Rt 35 54 
029 R/S 84 085 X 71 
030 STO D 33 14 086 RCL D 34 14 
D31 STO (i) 33 24 087 ... 81 
b32 BL 4 131 25 04 088 1 01 
b33 IRCL D 134 14 089 - 51 
b34 1SZ 31 34 090 CHS 42 
1135 STO Lil 133 24 091 LN 31 52 
b36 IRCL E 34 15 092 CHS 42 
b37 1NT 31 83 093 GSB 6 31 22 06 
P38 IRc I 35 34 094 LN 31 52 
b39 Ixiy 132 61 095 . 

181 ... 
040 GTO 4 122 04 096 ST I 135 33 
041 f? 1 35 71 01 097 1NT 31 83 
042 RTN 135 22 098 RCL C 34 13 
043 GTO 8 122 08 099 + 61 ---------------Q44 BL C 31 25 13 To calculate PMT 

100 STO C 33 13 
045 rL REG 31 43 equal to F1=F2'"' 101 RC I 35 34 
046 BTO C 133 13 102 SF 3 35 51 03. 
047 Rf Iv'i t:::;~ ••• =F , when FO' 103 RTN 135 22 ---------------048 t;SB c 32 22 13 n 104 LBL d 32 25 14 To calculate the 
D49 R~ 1.1553 

i and n are gi- 105 0 00 internal rate of 
050 S'l'O 0 111 00 ven. 106 X ==-1 35 24 return (i) by 
051 CHS 42 107 STO E 33 15 using the Newton 
052 Rt 35 54 108 RCL 0 34 00 formula. 
J53 FRAC 32 83 1U~ STO D 33 14 

F = IF j/(l+i)j J54 X 71 110 LBL e 32 25 15 
055 GSB 6 31 22 06 111 1SZ 31 34 
056 RCL C 34 13 112 RCL (i) 34 24 is store in ~ 

REGISTERS 
0 Fo 

1 
F1 

2 
F2 3 F 4 F 5 

F5 
6 

F6 7 F 8 F 9 
F9 

I 

3 4 7 8 
so F S1 S2 S3 S4 S5 F S6 S7 S8 S9 

10 F11 F12 F13 F14 15 F16 F17 F18 F19 
A 

F20 IB F21 Ie n.i 
D IE II used used used 



671)r()~ram 1~ls'ln~ I I 7 

STEP' KEY ENT"R,(,-- KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 GSB 6 31 2.2. Ut 
and F' fj~( l+i) 

169 R. 35 53 
114 RC I 35 34 170 R~ 35 53 
115 GSB 9 31 22 OC; 171 GSB 7 31 22 01 
116 yx 35 63 x F./(l+i)J 172 STO C 33 13 J 
117 .;- 81 173 GTO d 22 31 1~ ---------------
118 GSB 9 31 22 OS 174 LBL 3 31 25 0 .... After the value 
119 RCL D 34 14 175 R. 35 53 of i has been 
120 X~y 35 52 176 R. 35 53 found, this rou 
121 + 61 177 GSB 7 31 22 0 tine store it in 
122 STO D 33 14 17R STO C 33 13 RC (fraction) an 
123 GSB 9 31 22 OS 179 FRAC 32 83 
124 F? 0 35 71 OC 180 EEX 43 displays it as 
125 GTO 1 22 01 181 2 02 a pertentage. 
126 LST X 35 82 182 X 71 
127 GSB 6 31 22 OE 183 RTN 35 22 ---------------128 .. 81 184 LBL c 32 25 1 To 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 RC .. 
132 RCL E 34 15 188 GSB 7 31 22 0 
133 + 61 189 STO C 33 13 
114 STO E 33 15 190 RTN 35 22 
135 LBL 1 31 25 0 31 25 1 ---------------191 LBL E To flash (after 
136 RC I 35 34 192 F? 3 35 71 0 the unknown ha:: 
137 RCL C 34 13 193 GSB 5 31 22 05 been calculate<:) 
138 INT 31 83 194 SF 0 35 51 00 j, F ./( l+i) j 
139 X"$!y 32 61 195 GSB d 32 22 14 J 

, 
140 GTO e 22 31 1 196 RCL D 34 14 
141 F? 0 35 71 00 If flag o is ON 197 CF 0 35 61 00 ~./(l+i)j 
142 RTN 35 22 Returns to Sub.E 198 RTN 35 22 _____ ~_fQ!"_j=!.a.r 
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 
140 FRAC 32 83 202 SF 2 35 51 02 .!} given cash 
147 RCL D 34 14 203 GSB d 32 22 14 flows (F.) 
148 RCL E 34 15 204 RCL D 34 14 J 
149 . 81 205 RTN 35 22 .. ---------------150 - 51 206 LBL a 32 25 11 To calculate 
151 EEX 43 To flash the ne~ 2D7 CF 3 35 61 03 the internal 
152 2 02 value of i given 20R GTO d 22 31 14 rate of return 
153 X 71 by the Newton 209 RTN 35 22 _Lil ___________ 
154 PAUSE 35 72 formula ( i . ) 210 LBL 6 31 2.5 06 
155 EEX 43 J 211 RCL C 34 13 Group of state-

1 ")0 2 02 212 FRAC 32 83 ments used se-
veral times 157 T 81 i. tl.. 213 1 01 

158 ENTER 41 To compare 
J 214 + 61 

159 ENTER 41 i. 1; if the 2l5. RTN 35 22 ---------------160 RCL C 34 13 J- 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 the differen- 218 INT 31 83 vera1 times 
163 ABS 35 64 ce is <= than 219 + 61 
164 EEX 43 .001 then i. is 220 RTN 3~ L.L. 
165 CHS 42. . J 221 31 25 09 ---------------LBL 9 To flash X if 
166 3 03 the l.nterna1 ral 222 F? 0 35 71 00 flag 0 is ON 
167 X > y 32 81 te of return. I 223 - X - 31 84 
168 GTO 3 22 03 I 224 RTN 35 22 

LABELS FLAGS SET STATUS 

~~~a~in ~~~~~ .!SF . cp~calc. Dto calc. E f1af~1 °t~~~£ts FLAGS TRIG DISP n resu s 
a b c 

used 
d 
used e used 1 used ON OFF 

calc. l. calc. PV 0 ° IX DEG Xl FIX IX 
0 used 1 used 2 used 3 used 4 used 2 used 1 0 lX GRAD 0 SCI 0 
5 6 7 8 9 3 2 0 ~ RAD 0 ENG

2
D 

used used used used used used 3 0 IX 
n __ 
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Program Deseription I 
Program Title DEPRECIATION SCHEDULES 

Contributor's Name 

Address 

City 

HEWLETT-PACKARD Cor·1PANY 
Corvallis Division 
1000 N.E. Circle Boulevard 
Corvallis, OR 97330 tate Zip Code 

Program Description, Equations, Variables 

Operating Limits i 

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

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

Values for the last year of an asset with fractional years life (i.e., the 21 sl year's 
values for an asset with 20.5 years life) are calculated correctly. However, all 
other values represent a full year's depreciation. For this reason only integer 
values (whole number, 1.0,2.0, 17.0 etc.) may be entered for YR (them 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 (SB V), salvage value (SAL), life expectancy (LIFE), and first year 
of the schedule (YR). (The schedule may be started at any point in the useful 
life. ) 

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

Sum of the Years' Digits Depreciation 

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

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

This program has been verified only with respect to the numerical example given in Program Description 11. 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 Deserip'ion I 
Program Title 

Contributor's Name 

Address 

City State Zip Code 

Program Description, Equations, Variables 

Operating Limits i 

Variable Rate Declining Balance Depreciation 

The variable rate declining balance method is another form of accelerated 
depreciation; as such it provides for more depreciation in earlier years and 
decreasing depreciation in later years. The program generates the depreciation 
schedule given the starting book value (SB V), 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 
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 (D) in this program, should be in factor form, that is 1.25, 
1.5,2, and not 125, 150 or 200. 

This method of depreciation is unique in that it may generate depreciation 
greater than the depreciable value for some assets, while it may not generate 
sufficient depreciation for others. The crossover calculation ( am ) 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. 

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

Crossover Point 

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

This program has been verified only with respect to the numerical example given in Program Description 11. 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. 

9 
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Program Deseription I 
Program Title 

Contributor's Name 

Address 

City State Zip Code 

Program Description, Equations, Variables 

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

The crossover routine (D m ) may be used with the declining balance (D ra ) 
and straight line (D 0) depreciation routines as follows: 

1. Use D OJ to determine the' 'crossover point" and associated values. 

2. Use D ra 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 (OJ) need be keyed in 
before pressing D ra. 

3. Now use D 0 to generate a straight line depreciation schedule for the 
remaining years. The remaining book value at the end of the last" declining 
balance year" is keyed in for starting book value (0), and the remaining 
life is keyed in for the asset's life (ra). There is no need to enter the salvage 
value as it has been retained throughout this process. 

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

Operating Limits and Warnings 

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

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



Sketch(es) 

Sample Problem(s) 

Solution(s) 

Reference (s) 

Depreciation Schedules 

where: 

K = value for YR 
TOTDEPK = total depreciation for years 1 through K. 

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

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

Straight Line Schedule 

DEP 
SBV - SAL 

K = LIFE 

(
SBV - SAL) DEPK (last year) = LIFE . F 

TOTDEPK ~ \K) . (SBV - SAL) 
LIFE 

RDVI\ = (LIFE - K) . (SBV - SAL) 
LIFE 

11 
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Sketch(es) 

Sample Problem(s) 

Solution(s) 

Reference (I) 

Sum-of-the-Years' -Digits Schedule 

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

DEp. = (LIFE + 1 - K) . (SBY - SAL) 
K SOYD 

TOTDEP
K 

= [I - (W - K + 1) x (W - K + 2F)] • (SBY -SAL) 
2 x (SOYD) 

RDY
K 

= EW - K + 1) x (W - K + 2F)] . (SBY - SAL) 
2 x (SOYD) 

Yariable Rate Declining Balance Schedule 

DEPK = SB Y· I - . 
(

FACT )K-I 
LIFE (

FACT) 
LIFE 

TOTDEPK = SBY. [1 - (1 _. FACT )K] 
LIFE 

RD V k = (SB Y - SAL) - TOTDEPK 

RBY K = RDY K + SAL 

Cro~s()ver POInt-DeclinIng Ba!anct: to Straight Line 

SBY (I _ FACT )"-'. (FACT) > (SBY - SAL) - TOT DEPK - 1 

LIFE LIFE L + 1 - K 

where TOTDEPK _ 1 is determined as shown above. 

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



Sketch(es) 

Sample Problem(s) 

Solution(s) 

Reference (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 I't year's depreciation schedule using 
each of the common methods. Assume a declining balance factor of 1.5. Then 
jump ahead to the 15th year and generate the data for that year. 

Keystrokes: Outputs: 

375000 mo a 30000 mo m 
40mom 1 mom 
Straight Line 

.a ~ 1.00 (1 st year) 

liD 8625.00 (P' year's 
depreciation) 

liD 336375.00 (remaining depre-
ciable value) 

liD 366375.00 (remaining book 
value) 

liD 8625.00 (total depreciation 
to date) 

Now jump ahead to the 15th year. 

Keystrokes: Outputs: 

15mom .a ~ 15.00 (15th year) 

liD 8625.00 (15 th year's 
depreciation) 

liD 215625.00 (remaining depre-
ciable value) 

liD 245625.00 (remaining book 
value) 

liD 129375.00 (total depreciation 
after 15 years) 

SOYD 

lmom.m 1.00 (\" year) 

liD 16829.27 (1st year's 

depreciation) 

liD - 328170.73 (remaining depre-
ciable value) 

liD 358170.73 (remaining book 
value) 

13 
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Sketch(es) 

Sample Problem(s) liD 16829.27 (total depreciation 
to date) 

Jump ahead to the 15th year. 

15 mum. m ~ 15.00 (15th year) 

liD 10939.02 (15th year's 
depreciation) 

liD ~ 136737.80 (remaining depre-
ciable value) 

liD ~ 166737.80 (remaining book 
value) 

liD ~ 208262.20 (total depreciation 
1 st through 15th 

year) 

Declining Balance 

lmum1.5muO.m 1.00 (1 st year) 

liD ~ 14062.50 (1st year's 

depreciation) 

liD ~ 330937.50 (remaining depre-

Solution(s) 
ciable value) 

liD ~ 360937.50 (remaining book 
value) 

liD 14062.50 (tota~ depreciation 
to date) 

Keystrokes: Outputs: 

Now jump to the 15th year. 

15 mum.m ~ 15.00 (15th year) 

liD ~ 8235.18 (15th year's 
depreciation) 

liD ~ 181369.51 (remaining depre-
ciable value) 

liD 211369.51 (remaining book 

Reference (s) value) 

liD ~ 163630.49 (total depreciation 

---- .-------~-

1 st through 15th 

year) 



Sketch(es) 

Sample Problem(s) 

Solution(s) 

Reference (s) 

Example 2: 

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

Keystrokes: Outputs: 

.m ~ 18.00 (last year to use 
declining balance) 

liD 22.00 (asset's remaining 
life after 18 
years) 

liD ~ 188471.01 (remaining book 
value after 18th 

year) 

18 mam. B 18.00 (18th year) 

liD ~ 7343.03 (18th year's 
depreciation) 

liD 158471.01 (remaining depre-
ciable value) 

liD ~ 188471.01 (remaining book 
value) 

liD 186528.99 (total depreciation 
15t through 18th 

year) 
188471.01 ma a 22 ma B 
lmam.a ~ 1.00 (l5t year) 

liD 7203.23 (19th year's 
depreciation) 

Note: 

Although I was keyed in for YR-the first year of straight line depreciation­
this is the 19th year of the asset's life. 

liD ~ 151267.78 (remaining depre-
ciable value) 

liD ~ 181267.78 (remaining book 
value) 

etc. 

15 
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DEPRECIATION SCHEDULES 
+S.L. 
~ 

+SOYD 
~ 

+CROSS 
~ 

(D.B) LiFE 
P? 

IFACTI 

STEP INSTRUCTIONS 
INPUT KEYS OUTPUT 

DATA/UNITS DATA/UNITS 

CJ CJ 
INPUT KEYS 

OUTPUT - C~ CJ 
STEP INSTRUCTIONS DATA/UNITS DATA/UNITS ~ l ___ J 

- -
1 Load side 1 and side 2 c=J l--] 

- -
2 Optional: Select print mode all 1.00 or 0.00 l_ J L_=-J 

-
3 Key in all of the following: r-.=~~J 1_ ] 

-
• Starting book value SBV mam SBV l __ --.-J L .. ~ 

-
• Salvage value SAL mao SAL l=~ [ __ J 

-
LIFE mam LIFE 

.-

L ] r-~~_] • Life of the asset 
-

4 For depreciation schedules, [~--- J L J ,-
L_J L_~ key in: 

-
• Year for which depreciation 

1-

l_==l [~ - maID YR 
1-

[-~ [~~ is to be calculated. YR 
- 1-

[ 1 r -] 5 To calculate straight line 
- 1- -- --

depreciation schedule am YR L_J [----] 
- DEP 

1-

[~ [ __ .. J liD -
liD RDV 

,_._-
1 [ -l 

'--
liD RBV [ __ .I I. 1 
liD TOT DEP l_ ] L...J r---- -
liD YR + 1 [ J [-~l -
etc. [-- ] C] 

For new case go to steps 3 and r----] L...=J 
4 and change appropriate L_==J [-==:J 
inputs. c=J CJ 

[=-=:-J [~ 
r=:J [---] 
CJ CJ 
L_J CJ 
[-I CJ 
[~J CJ r-- I [ ___ 1 
[----] 

r __ == r----:-_-] L ___ J 
l------ J l ___ J 
C=J L __ J 
L_J c-=J 
L] L __ J 
1 __ - I [--] 
r .---.J L] 



STEP INSTRUCTIONS 
INPUT 

DATA/UNITS 

~ INPUT OUTPUT 1_ 
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS 

f------ 1------- ------ ~--------- I------~- -- ---I -

6 Calculate Ihe SOYD schedule a III YA 
~ f-----I--------- ---------- ---- --~--~-----I-----~---------- 1_ 

liD DEP 
------ -- --1-------- --- --------1_ 

f------ --- f- -- --

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

f------ -- -- --- f-

~ f----

~ -

I---- -­

t--- L-
I----

4 and change appropriate 
- -- -- - -

inputs. 
--- - - - -----

7 Calculate the declining balance 
I---- --- - -- 1-------- ---- ----- ---- -----

schedule (the appropriate 
t---

factor must be entered). 
t--- 1-- -- - ~- -

t--- --

I----

t---

I---­

I----

1--- - -- -1----

t---

I---­

I----

- - ---f---- ---- ----- t----

8 

For new case go to steps 3 and 
~ - --------- ---

4 and change appropriate 

inputs. 

To find crossover point the 

dedining balance factor must 

be stored_ 
~-

9 Calculate last year to use de-
f- - ,,--

dining balance method. 

10 Calculate remaining life. 
- -

11 Calculate remaining book 

FACT 

FACT 

liD ADV 
--- -----~--I-

liD ABV 
---- -- - - --- ------1-

- - -

liD TOT DEP 
----f--- ------1_ 
liD YA + 1 

etc. 
~-I-

--------1-

1-

-1-

- - - ----1-

m!10 

OB 
liD 

liD 

liD 
f--- ---

liD 

liD 

etc. 

am 
liD 

1-
FACT 

-----1-

YA 

DEP 

ADV 

ABV 

I­

I-

1-

---- ----- -1-
TOT DEP 

1-
YA + 1 

----1-

FACT 

1-

1-

1-

1-

1-

-1-

---1-

---1-

LAST YEAA 

1-

1-
ABV value. liD 1--_4~ __ ~ ________________ ~ ________ ~ ____ L-______ ~·_ 

KEYS 

CJc=J 
C_~ [:=J 
I~I J 
[ I [ J 
II [ J 

I J [] 
I II J 
I -_I r j 
1 I r- _ -I 
[ J [ I 
[l l J 
I -- -_ II_~] 
I_J[l 
1 -1 [ _ J 
[ -] 1- J 
I - I L _ -..1 
[ -- I [-~ ___ J 

[- - J L _1 
[~-- J [=-~] 

1_ J r=J 
[ --I L_~- J 
1-_1 [-- ] 
1 1 r ___ l 
I -J I ___ 1 
r-_ --J L _-=-J 
I~_-] [ ~~-I 

[-= ] [---:-1 
[ -I L_..l 
[- __ 1 L _--=-J 
L_-J r"':""'J 
[ II: I 
[_I L J 
1 -~ I [ __ J 
IJ 1___] 
I - J I _____ J 
IJ [ -=J 
[ _I [ ___ =~J 

r J [-:-:J 
r- -J [-- -] 

OUTPUT 
DATA/UNITS 

17 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 *LBL" 2l 16 11 857 - -45 
882 Fe? 16 23 6& 

Straight Line 858 X<B? 16-45 
883 5PC 16-11 859 GT03 .-, .. e3 

k 
LL 

884 RCLD 36 14 

I 

868 f;SB2 23 82 
885 GSB9 23 85 B61 RCU 36 Bi 
886 RCLH 36 l1 SBV-SAL 8~" -24 b.:: 

887 RCLB 36 12 LIFE ~RI 863 ST04 7r 84 "'~. 

888 - -45 864 RCL8 36 B8 
889 RCLe 36 13 865 }:,: _"c: 

"'''' 
BIB -24 866 tLBLJ ,- . 83 - ~..i. 

811 STD1 -'r 46 DEP 867 STa6 35 86 .:J,J RDV k 812 GSB9 23 B5 868 f;SB9 .;~ 85 ,c" 

813 ReLG 36 13 869 RCLE: 36 12 
814 RCLD 36 14 878 + -55 
815 - -45 (LIFE-YR)DEP=RDV k Bll GSB9 E3 B5 RBVk=RDVk+SAL 
816 RCLl 36 46 iF" 1 Bl , .... 
817 x -35 873 RCL4 36 114 
818 GSB9 23 f1S 874 - -45 
819 ReLB 36 1i: 875 ReLe jo 8' I 

u 

828 + -55 876 ~ .... -35 TOT 821 GSB9 23 8S RBV k IF7 GSB9 23 OS DEP k " 
822 RCLl 36 46 878 , 81 • 
8,,7 ReLO 36 14 (SBV -SA~ YR=TOT 87Q GSBD 23 14 -" ' -' 
824 x -35 LIFE DEP 888 RCtC 36 1":' 

k~LIFE? .'" 
825 GSB3 2J 89 881 RCtD 36 14 
826 1 81 882 X£j',? 16-35 
8"7 GSBD 23 14 883 Grot. .-,'-; 115 f .: 

"" 
,,~ .. '" 

828 RCLe. 36 13 884 RTN 24 - - - - - - - - -
829 RCLO 36 14 k~LIFE? 885 *LBU 21 82 
IH8 XPr''i 16-35 886 ENH -21 
831 GTOil 22 16 11 887 Fk'C 16 44 (l+W) (2F+W) 
832 - - - - - - - - - 888 EHTt -21 UN 24 2 
833 *LBLh 21 16 12 SOYD 889 + -55 
834 FO? 16 23 88 B98 x~", -41 ( .. I = SOYD 
835 SPC l6-11 891 INT 16 34 
836 RCLD 36 14 892 + rc 

k 
-.).) 

837 GSB9 23 89 893 Lsrx 16-63 
838 RCLR 36 11 894 i B1 • 
839 ReLB 36 .; .:~ 895 + -55 ." 
848 -45 896 )-:: ~c - -~ .... f 

841 STDB 35 88 897 2 Be 
'" 

842 RCLC 36 13 898 -24 - - - - - - - - -
043 GSB2 ,0.j 02 899 RTN 24 Declining Balance 
844 STO? 35 B(, (LIFE+l-k)(SBV SAL) 188 *LBU: 21 16 13 
1345 RCLC jb 13 SOYD - 181 F8? 16 23 Be 
846 1 131 182 SPC 16-11 
847 + -55 IB3 RCLD 36 14 
048 RCLO 36 14 184 GSB9 23 85 k 
849 - -45 105 GSB4 23 134 
858 RCL7 36 B7 186 RCLO 36 14 
851 - -24 187 1 f11 
052 RCL8 36 88 188 - -45 
853 x -35 DEP k 

189 T','; 31 
054 GSB9 .0;,7 8S 118 PCLR 36 11 "''' 
855 RCLe 36 13 111 }~. -35 
856 RCLO 36 i4 REGIS._ .. _ 112 RCLB 36 88 

0 1 2 3 4 5 6 7 8 9 
Used Used RDVk Used Used TOT DEP 

80 81 82 83 S4 S5 S6 87 88 89 

A SBV IB SAL Ie LIFE 0 YR IE FACTOR I'sBV-SAL/LIFE 



19 

STEP KEY ENTR Y KE Y CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 -35 I DEP k 

169 ((.···5 
T 

51 
I }( 

114 STor 35 46 178 RTH 24 
115 G5B9 23 89 171 *LBLl 21 81 
116 1 81 172 PRTX -14 

I 
117 . , RCU 36 87 173 RTN 24 - - - - - - - - -

I 
118 RCLD 36 14 174 *LBLd 21 16 14 Crossover point I 119 'r'~: 31 175 U B8 
128 - -45 1-~ SroD 35 14 ttl 
121 RCLri 36 il (SBV-SAL)-TOT DEP k 

1-- :;5B4 23 84 {{ 
1 ",r, )( -35 178 *LBL8 21 B8 .;:..;:. 

123 ST09 35 &5 179 RCU 36 87 
124 RCLf:! 36 11 188 1 Bl 
125 RCLB 36 12 181 :;SBD 23 14 
1"'~ - -45 182 , 

&1 .cb l 

127 RCL9 36 89 183 - -45 
128 - -45 184 '(X 31 
129 :;8B9 23 e9 RDV k 185 RCLH 36 11 
13e RCLB 36 12 186 x -35 
131 + cr:-

-~I,.; 187 ReL£; 36 8& 
132 :;589 23 84 188 -35 

, _. 
RBV k 

)" 

133 RCL9 36 BSr 189 RCU 36 [,( 
134 GS89 23 139 TOT DEP k 

198 RCLD 36 14 
135 l 81 191 1 B1 
136 :;58D 23 14 192 - -45 
137 Rete 36 12- 193 iJ)( 31 
138 RCLD 36 14 194 RCLIi 36 11 
139 X:f'~"? i6-35 K~LIFE? 195 x -35 
148 :;T[ie: .-,.j 16 13 196 ReLB 36 12 .:..:. 

141 RTf'.! .-, .of - - - - - - - - - 197 - -45 .c't 
142 *LBLD 21 14 To add to register 198 ST09 35 B5 
143 RCLD 36 14 199 ReLe 36 13 
144 + -55 D 

288 1 81 
145 STor :;.~ 

,.}"",: 14 281 + -55 
146 UN 24 282 RCLD 36 14 
147 tLBL4 a tJ4 - - - - - - - - - 283 - -45 
148 , ttl 284 -24 1 

FACT /LIFE+RS -
149 ReLE 36 15 285 X:'r' -41 
158 RCLe 36 ' -, ./.,j 286 X>'r'~' 16-34 
151 -24 287 brOS -;.-, 88 l-FACT/LIFE+R7 

.;:..c 
1r ? STUS .,c- fiB 298 RCLD 36 14 "''- ~'t.J 

153 - -45 289 1 fl1 
154 8TO? 7 C B7 218 - -45 "'~. 

155 RTf; 24 211 GSB9 23 f;S Last year - - - - - - - - -
156 :fLBLe 21 16 15 212 RCLf. 36 13 
157 Fe? 16 23 Bt Print/pause 213 X:)·' -41 
158 HOe .-.. -, tit 214 - -45 '-.:: 
159 SFe 16 21 [;6 215 ~SB9 23 8S Remaining 1 i fe 
168 ; tii 216 RCL5 36 B9 

I 
• 

161 RTN .c't 217 RCLB 36 12 
162 *LBLfi 21 86 218 + -55 
163 e titi 219 bTOS .. .., 

.c.:. 89 RBV 
164 eFe 16 22 I:J/j 228 R,···S 51 , 

165 RTN .-, ... 
.c't 

166 *LBL9 21 B9 
167 F8'~ 1i 23 Bti 

I I I 168 brOI 
..,.; B1 t:..c 

LABELS FLAGS SET STATUS 
A B C D Used E 0 Print? FLAGS TRIG DISP 

aSt.Line b 
C DEC BAL d CROSS eSCHED? 1 r[ ~ ~ SOYD 0 DEG FIX 

o Used 1 Used 2 SOYD 3 Used 4 Used 2 1 GRAD 0 SCI 0 
2 RAD 0 ENG 0 5 6 7 8 Used 9 Used 3 
3 n_2_ 
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Program Deserip'ion I 
Program Title Invo ic ing and Inventory Oon trol 

Contributor's Name T. R. Oardo so 

Address 258 Taylor Ave., 

City Glen Ellyn State Illinois Zip Code 60 1 37 

Program Description, Equations, Variables This program permits au toma tic price 

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

matic removal of units from inventory. Additionally, inventory review 

and separate inventory addition and subtraction are available optior~. 

Error routines are incorporated to recover from unit input error as 

well as to prevent accidental tampering of permanent inventory and 

price data. Unlimited number of line items and associated prices 

are possible via separate data cards. 

Inventory and price are stored together in a single register 

as: UNITS.DOLLARS. Since only 10 di8its are available, units.dollare 

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 199.c~). 

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

RSO - RS9 ' 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 thr8ugh the calculator to record this informa­

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

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

no t~. tRO for rRferRnc e 

OperatingLimitsandWarnings Inventory units are stored v[ithout 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 poss'ble 

number of uni ts stored in "inventory"). 

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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I 

Sketch(es) 

Sample Problem(s) Store 10,000 uni ts produc t A @ 2.31 /uni t in reg. 4( code 4) 

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

product 0 J 6.35/unit in RS4 (code 14). 

lihat would customer XIS invoice sub total be if he ordered 

500 units of A, 1000 uni ts of Band 2000 uni ts of O? :fua t inventory 

would be remaining after this transaction? Review inventory. 

After above, enter 5000 units each of A, Band 0 into inventory. 

What is inventory total after this? 

Solution(s) Data storage (would 

A: 10000.0231 STO 4 

normally be available on data cards): 

(note manner of dollar entry) 

B: 15000.1215 STO 5 

0: 25000.0635 f P-S ST04 f P-S (stored in RS4) 

Keystrokes for problem: 

reset (f) (1 ) ----- 0.00 
en ter code 4 (A ) ----- 4. 

enter units 500 (B) ----- 1 155.00 (dollars/500 units) 
Oode "B" 5 {A) ----- 5. 

1000 (B) ----- 12150.00 (dollars/l000 units) 
OodA "0" 14 (A) ----- 14. 

? R ----- 1 ")7 '1 rin !IT'~/ lIY11T.~J 

Sub Ttl. (0 ) ----- 3500*** (sub total units) 
Reference (s) 26005 (sub total dollars) 
Rev. Inv. (4 ) (A ) ----- 4. (code for "A") 

(f) (D) ----- 9500. (remaining inventory of "A" ) 
(5 ) (A) ----- 5. 
(f) (D) ----- 14000. (remaining inventory of "B" ) 
( 14 ) (A) ----- 14. 
(F) (D) ----- 23000. (remaining inventory of "0" ) 

21 
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To add inventory: 

enter code 4 (A) ------ 4. access code 
enter units 5000 (E) ------ 5000. number of units entered into IIA" invent. 

code 5 (A) ------ 5. 
5000 (E) ------ 5000. number of units entered into "B" invent. 

code 14 ,A ) ------ 14. 
5000 (E) ------ 5000. number of units entered into "0" invent. 

rev. invent. 4 (A) ------ 4. 
(f) (D) ------ 14500. number of "A II uni ts now in inventory 
5 (A ) ------ 5. 
(f) (D) ------ 19000. number of "B" units now in inventory 
14 (A ) ------ 14. 
(f) (D) ------ 28000. number of 110" uni ts 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) (0) 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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CoIR.. S=r: Rl!"v. mv. - In V. 

+/11". 

STEP INSTRUCTIONS INPUT KEYS OUTPUT 
DATA/UNITS DATA/UNITS 

Prepare data cards per ins truc tions on CJ [=:J 
page 1 • [_~ c=J 

~r - - j 
1 Load side 1 of nrOlZr!'im I -II ._ J 

2 Load side 1 and/or sid e 2 of d!'i t!'i card - 1 Il. I 
"3 Clear non-nerrnanent rerzisters Ifll f] 0.00 
4 Enter product code(corresponding to I _II 

._. J 
register number on data cardl l-n.J I iJ n .... 

5 Enter units sold nnnnnn [B I r--.. - I l"lnl"ll"ll"ll"l 
I --] [ J 

Ont.1nl"l!Ol· I __ -_~ll-J 
Recall sub-tot8.l [- I r--...J ._ a. __ uni ts** ~ 

l~~J [~-=_ J dollRrs 
Recall IZrand totRl I -]1-- J .-D - uni t..S** 

[- Il ____ =-l dollars 
L~~ L-.J 

Add to inventorv • 1. n Oll t. non e n I-A] [ iJ luni ts 
Subtract from inventorv· i.nout nnne n [- A.] r .rn:J uni ts 
Review inventorv remaininrz· inDlJt con~ n [A- I LiD-l luni ts 
Clear sUb-total I-i-J [ .. .aJ 10 00 

Recover error: [ ..1[-] 

i..npu t code (if changed) n I A] [_ J n. 
inpu t uni t error nnnnnIl I CJ I .-B-l 0.00 

[ J [_~_-l 
[-- I L_ I 

Note: If non-available code is input [ __I [--- -. I 
--- ------

"Error" will register. Use Clx and in but l~ ] [~- I 
correct code. If "Error" shows af ter [- lC~1 
unLt.s are inpu t this indic8.tes l!'ick I ___ ] [=-~ __ l 
of inventorv. Review i..nventorv. No 

r--____ IL-J 

opera tions occur if inYen tar_v is lack .ng 1- --~] [~~ __ ] 

so no recoverv is neceSS8.rv ----- ----= r --l [ ----] 
Prices C!'in he llnn::l t.p.d.hY. ch..an.&ri. nsz. I- I r-..-=-] 
8.nnroori.l'lte rel2"ist.eT'!Ol ::ll"lil recordinlZ 0'1 

[_--J I J 
~ r-- 1 r-- 1 data card. 

FLAGS SET STATUS 
0 

FLAGS TRIG OISP 
1 ON OFF 

0 0 IX! DEG ~ FIX S 
2 1 0 ~ GRAD 0 SCI 0 

2 0 IX RAD 0 ENG 0 
3 

3 0 8 n __ 
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!il"l!P'" 

67 I)r()~ram l.Jis'in~ I 
"K~ t:NTRY KEY CODE COMMENTS STEP KEY ENTRY 

001 
CbdE" ACCESSES 

r----+-P--,"O"":;,.-h-,.-+--.!I!!IL.....!~~ 'M v e "'-\-() «y. Plh t E 

)------+-:::iIr--::!~-+_+...JLII!.........L..J~ STOlt ~ b \ ~ fl \( - Rct ""- 060 nO 1/1 • / lit. "" ~ 61? f 
~-~q ~--~~--~~~~ ~ 

r---t--r---+----l~-_I Vlo.. SEpllA.1I te ~t4 f. ~e3's ~ It A. e S'E. 

r---+-r-~-~-~L-~ et4~b 

ShewS ·'~Il~oll.·' 'F 
r----'----+-:..,..Q..LJ;.~_+--.~..IoU____J I", Acc.eS','" b Is R~' 1.fe.l--__+..u--U-~L-~~-L..!!L__I 
010 

Is Io/uf . 
.. ------

tE'I.-he M c:J Pli leE/U.' t .---+,n.-P-:t...g"-+~L....!~~ - - 0 ~ in - --

1-0_20_--+-"""'--="---"_--I-...L.::.J..---.J!!:.-..I~ +0 A-'I'~O/ll ... fe. I(~. 1---+-~-~-+--~--LL.....,--1 £; If ~ () ~ /bufflll_ 
J---+ILLJ(,Ll=-.L----Jo::a.:L..ILI:.....J!!!!~ Su bTIl.Acn. ey.+eIASI" ----- - - ... - --- fJ(oWl AI'//?6IA,,He 

r------t-4L....-.oO~:...=-+--'II-L-LL-~ 5 k 0 w" e Rllot{'f If lA Ol-0B_O --f-L:IoJo.oL....L--+-.o.2...:j~~~ /l~ I ~fe~ . 
r----+-~.L..!oo<:.......L..-+~-=--~~ S TO cJc ({ ~"''''"''' ~ 1--------bJ-+.-AJ~4~1l.......C1l.....Ioi~ 

1101 '\1veCllioIt1'(~() 
r----+-~~=..L--+'IIIl..W~L-JI~ () p ER~ i-, ~"s + ... k 

PI4ee). 030 

090 

040 
- - - - - - - r----+---/t"I-.;J--liII!::=-+---J-~1I!!o.._..I 

I----~~~~~~~~ ~~C~~ Su~ nl~/~--~~~~~~~~ -
pIJll5h u U',7s it;~/;,,;; '''"~IA-k'l.j 

r---+F-~p......::::.~....-I-JL,-II~~ 1-J1I:"" df) //11 ilL 100 II f teA.. (J()c:iE , $ 

1--__ +.~~0iI..-+---'~..Ja.J"---I '"1' vi. 
_ _ _ _ _ _ _ _ _ r----+-.;J--4..I~~.ur....~LJ.:..JL...J ; /11 v-t -;; -k~)' JuJ, f~ic 
Rf!£ctllll C4 ...... t> tt"v-l,,,,1! ftJ "t//ust 

~0=50==~::;~=:::=~;~:=~~::~ TI4-4/ (.hlM of r---+'-I.J.oI-.F--!~~t!M-----~ fElt. I'!.YS'lc"r 
~ __ -+l--=-...,...o.=--+---I!!!4-:-...loL..I~ S \) b T6 'h41 5) "...,. J I 14. \J ~Vt fo flj As 

"---~~-:!>L:.:-+-K-.J~~ f 'illS ~ U til n tir. "~oIl1£.oI. 

r---~~~~~~~~~ d~I/A~). ~1~10--~------__+--------4 

2 

G.r.l)~, 
SO S1 S2 

fMV. At'CE fUII·IIf,e.. IM\I.Al,c 

REGISTERS 
4 5 6 7 
J.tI.I'It,~ Iltll./ft,u IIU'./ftIU IMV. /;fIe 
54 55 56 
\~v.PA Ie..E \ \\\1. P(.,e.~ 

o 
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Program Deseripfion I 
25 

Contributor's Name t DIBeRT K. Me:.. LloHAL_l:> 

Address '3 S- 8'7 
City SAN ;:roS.E 

jJ IN E ~IT:>6-€. w.&.y~... . .~ __ ._._~.~_ .. __ . ____ _ 
__ State . CAL _____ ._ .. _ Zip Code 9£12 7 

Program Description, Equations, Variables .7"AJ:::'£S 2- E/J/I·~_ "11" rJE llN.LTS f.c~ .JoB (c~l>N. 

L07;oI-. ol< .. ETc: )_r:t- HouRS ]Q .. C1)M plETE_.Cf._C.aM~llr~s.. AN EEE.l..D.EN.C'Y' "n" 

(Stle' H_A S. (jN IT'S...f.Eg. SEe Olill>.Il'1ltVv 7E/o~tlQI!~AS.})eSlL§~og EAe HfA.E 
DF 2)4 TA ~NTJf.L~SFLl-lcNSTD.£LAJfr 7H~ .fAw!..1MIAED~_.Eu7u;eE t( IE C.IU", L • 

TJ..IE.. ~A"" 2> A. TA _ PI.., IJ S TlJk.'h" () F .x~s .-I-.w J( ~_...J ,£,._S..BL~~l::> 

$1 M ilL TALII~D" S I..Y . ..LLJL. 3 s§--"'-£.~ ATE. _S£T.s._Q.F ,f'.Eri.L£ ZEP .r wille H ~E.e -
fE>ENTS ow J(.~ 1- T M 7/-1· ~:,:r/ II/- y~ ~+.7t1AT ~A.X . .B£ SEI'E/fAT£Ly ~cL· 

AT hilL L. TIfE t'~t) (;.~4!Y _Al/tOMALLC[Y APl)$ L 8l£.£ACII 1',4 /1< 1>AT~ 

ftJuvTs 70. .. .4 CowvTFIf!..R Et;- c¥- I . It!!.. J)ECIM,4l.... .. T(L _wJ::Ly covNTEIf! {:AOI 

TI,.,., E rll~ we ~~6::.. ___ LS .... CL§~~£l:L.TQ ~ !foUl]) E (LWk CAL)Q~ TlLE 

MTJ..1,. e?:_yg!...IfE~-1.t. L .(.s.~E e.~.Q§5c iu!'.11 OAI I'A6-£ :#2) TilE: wI:::; (" au ,.""7r, 
....-

LS._.CJ!? L £.~.U e_-AY.l&l'iJ .. A FIff~ __ JdLK.A (,iro bsl!.. 70 RE. HlJ.IU£/Eb 

IF wI::: 1.$._~#oRT X '1>.AXS ) 7J..1'£" __ .Ltnu 'D~C.1MAL..LS... Tl/cA/ ~NT. BYLIf4l 

VJ.#ICJ..{ .Al:_? .9._t:;.f..f A~"£ WK itEr;. ...!!L /2S/' .c,eb To Jt',£HUVD tLs.~~ 

To W/PATAuIF ])ESL.('Ef) • _~ TtL.L/~li:.LS..r-~~ /f4d)(. ~Lso C L c.-,A.R.E'lJ EQII!. 

s() Il S"~~EALT..M TlL"-_~-t- _W.If.Ll:-.CCON'TlNUo.Jc;... >!-~ ~t Fo1t:,. ~IP 2).471; 

- ohT~r4L5.-L. Y.e.u_~-,_P1A.Y._~ &£ S£~Ei!.AL~(. Y CL£.A~E.D BY "~tJ6.. .x. , 

uS.££ .. _ PA 6-£ #2... -~o,e ]) I $.CR LE.LLD.N OF A ILTo-7:>.s;:J ""'.£/1/1///116-. 

/VoTE: 7J1ELE Ail! E. £~I2f) I€. &L"CKs IN ~,ec6-. To -LL~"~IVT .s7D. ELLtJIi!S 

Operating Limits and Warnings wK !S RE"G-IS TF~ ~ l.IS T BE c 1..£4~Eb 
FE-FoliE ~£>u(TS 4~E:. c()~,e E'er F,eoA-1 Mr# 9-;Y~/S 
f(C.L. "D£L.cT£ O"l/Ly (;.00)::> Fo,e. LArr F~r-;t!y I 

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

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE, NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Program Deseription I 
Program Title R ~()D I.Ic:..T If2NM ON (TO£ ~ ,e£CJ2~}) 

.. (),(o&# lifEtllS/oAJ A 
Contributor's Name If dJ h .. ,..± ~ . ,AI( ~ .2:> .D1f!t/ ... 1 J 
Address 3Sl'7 J'll'tl£ A/~c;.£ wAy 
City SAN 'J()s£.. State C AL.. __ . Zip Code t:t$':J~-'1.--

Program Description, Equations, Variables 

Ea/l. 7:>I12.£<T CJ:)N'V£JeSL~N OJ: fI~:~'~:~«-
--E lV.L ~, /:-s/"a H ;('S 1 .t= l>c.~ /~£J:) (J:> E.(.Er-..l£ $ r£ P 

CHJ.S 11= NoT) I r AI. So s/J.£ E1:>_$ l/ P . .J:>.A.7:A 
/IVfJ"r 7/M£ By t./s/NI!-E?O AS.AN /-Nt./IfL~ _ 

_ OPE'~A-TLQN _£t!4 7?lELt -nlA!'I "G S 8"~~EA!4T/~d.._._ .. 
.. 17 wA..S AlSo A/Ec£.~sA~Y /D. 'c""~.sLZZ.J!)Ai 

-.--Su 6 .'~~(.. Ff" To ~A/N THE.. aN£_ ~rEP ;C"tL~ ___ .. 

J.I~ : ~.!.'" : S&c. c;..D1V V~~SID~ c:f- s.,.."", MA/lvT.4~M 
Fit I€.Q~l$l()C~ /JA.o'"rEc.71()""; T~-lA7 fJ£I;-VE~L~ 

.--_.A~_._U& IMA_~T£D ---ALS . F ~.Q.MZl~~1te_eJ y.~/J.I~... ____ ... 
.LJ -r- I' II 

. __ ._.];;2.4-T h.A_'~IF.,g:P.'L __ $')'-c:J,f_~n • l.1/.£_fiTO - (IN USED LSL .. 
_se~ vg~_.AS AN A.l3 s ~(..(.ITe STQ.P. o~ tH_Q~kJ (t;:lQ_V.L __ .. 

·~~--_~=IQos- I I-I"'~J "31 7tfr~~'--
_.D.£'£T~_. __ jF J.l~: MI/IIL$/;CCt2~ VS:If.slo.~. ktJL_ 
._ P ~ SJ1.~D ~. __ ~_ _ _ ... _ _ _______ ~ __ ._. __ .... _. ___ _ 

TNE "'c&.. l'o~~ __ u sTti'~ '.J_JIfEII!l!!!..r.1 v.-_~()t:~r£b@ ;., 2-

2,S 4- 2./7 w6~E ALso H>U'l/T:> Nor NIC~ES~.4J1tY''' 'bEt£"rcl:). 

Operating Limits and Warnings BE. Su.Il£ __ n~ • __ ._c.oN.v~~_fJifs IN 

_ THE .. T'£'~r_ fJ ~I3.U.M_~ tJ.!!6-E.. m2_~_3_ . . _TQ ___ 1-[g1~_;.P1JAI: s&c. 

---ill eH·~t-u / F.S.r~/JlJoS' LS t/S.£D_~.. ------
---~.- - --.-

• If " .' .t ( :'\ _N DT_~_ ... s. tl¥.£_~ ___ of;;.Q cf- _A..Q..9 __ ... G:TQ._"5J_ M~X-_Jl£.J;)_~.-lIL~J:LI~._ 

Mo~~_peDlr ST£PS._ J F su8-g()"T Jfo/£Su_A((.€ Ev.~TH~1f. tf£'ARM~ > 

$0 THAT /(cC.AL( oNly s Col 8's FoLlows rll£. tf/,lI),lCoMeliIlo/JIS. 

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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Sketch(es) 

Sample Problem(s) LIST&"7::> I s A P~o8LE1'1 /NVol VINer DAT"A F,eoM ,4N~l~~T~P-

NASK ;4rrE"RIJ G-~tv' EreA 7"01<. W/TII£ E;:;:/e/E"N't:y n 8AS~l> ON 
FL4SH££ /J£IJ. s tC OAJ 1> : 

.,J oBii=' , . (kEY) 2· (Kt:'Il 3· (KEY) '/-. KEy -- - --

FLASIIES: soo ro 1000 iXJ 2.S0D ill /0000 fA] I sT Wl::~_ 

HOU~$: ·o~ [,(lsI • I Lf ~/£ • Jf! @ ,SbIMl JNtV/~ --- -

F.P.'f. (". 'jtf) (/. CJ8') (s·8'(..) (Lf. ?b) J.- EFF._n ___ ~_ 

0.. SI wk f'v/{/sr BE' CLIFA~E7> gE;:o~E 2A1]:> wK ENT.) 

/f] KJ -+-(scE SoLVllo'l/ ,cD~ A"ro 1>sP.).IR./S} I ~K t:'tNrF~.1rn Cl.~~~_ 
q..- ~ E..{J. c e.1:> 0 C LXJ HA. Y A L~o 8 E (/S£I::> IF PA,4 J S NoT' To At= KEPrj 

FL.4SIlE5.: 'IS'", l1J \ I(JH() lAl \ /'7S (A] ISOOIIl] t.d> ""t·S 
J.lOU.e.~: ·4~ @ .<t~ lRlsl -0'6}!lj) ,. 3'-l~.Lsl INPU/~ - -----

F.,-.r- C€. 5'1) (2.91) (2 .?'f) (-~-Ib) EFF. n 
fE) rcJ -+ AUlo "PsI>· • am I wt: /f;.;1Gtf!).lilil cL REb- ~ C~'t> /(£" 

Solution(s) ~L: l'LoOO.oo -ss- S-O!..OD FL: 4-9 S03,·oo 

1:'£y J-l~: o· cto 2· ~b KEY X ""I::, FL: 2.4 7S/'SO KEY ---_. 

III) X FilS 4·32- "3·4S" IN ~DI),(S: 3 -'7b IN 

J£]j[J ,xSo8 
0'23- 0'72- rE1PJ X wi: ~es: /·815 IfJfIJ -'L~s.: 

1st -!-2Nd 
)(r08 

lS_oO·oO ~fS'7S,75 Fott< X F.PS. 3·E,b FoR t=L 

wk's HI':" 
~.94 S,S,/- MTJ+ ~ Job fits: • <.f 7 Yll J- .f:..~ ---

'DATA 
t..oW 

I·~~ 2· -s'/- teL x Job Fe b (~7·g-fS' teL FPS 

{<.C L 
" :YOlK 

0·00 
r. oJ: yOM. 

I (jT 15 n<tFPL '.00 n '" 2. F'-S . 71ft: 
AVTO T6TAL jC ""~'.s 
-PSP. tI J'oBS ,-/-.00 Lf·oD n c" ~'-J : o·~o 5AML AS 

AtlTo T>r.f>~ 
;, TO 1'> q.oo 4·00 YI () FINK's: ;(.00 MTH J=.D~ 

JKZll ~ J. 00 1. () 0 To TA L .lobs: 8".00 nilS ~UN) 
VJ K ~UVNT~ 

p~o6b., 
X wK ToTJObt: 4,00 ~ 1""01'.$ 

koJ),FY FOR. 

lY~J CL~S VtTJ1 If€.~ <f-$~ortT wi( s/kJr.v.s ~AttD 

1~/5f C~D* CRJ># 1)1 sf' /0 ;<£JV1IN]> of 7>4/A. If E'" EAi71tvv 
~4' EA/T£te. 1c.~1> !=o~ ~.4-IA ML"b 01- CL£Ates W.t:::'s Jf~t;.. 
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P ~O1:::> veTJON ~<!L wI<. i.+- ~a. ""7H £+ ,eel 
~1 MON ITO te ::t:t= I YR 1:.+ z~ .L W K V'I ; (LIt ; CL~ 

~ T ~. UNI So • HRS III 1)U P .. bEL .. .. 
STEP INSTRUCTIONS 

INPUT 
KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

I . LoA;) 1<.071-1 SI"DE5;. of l~oG- CAi<b c::=:J c::=:J 
2,. LoA "'/") E OTJ./ '!;/"'f')E S of DATA C'A t 1) c:=J C=I 

(vN'L£~S fjEC-{NNIAI(;.. o~ vte) r~[ I 
~. /111 !JuT (JA/ITS. vA L UIE:. n 500 [A:=J l ___ I 5"00. 00 

4. IN pur J-.I DV A. VAl LJI= h ~DR~ 'O~ 1A'.61l __ J " . Of t./-
s-. (J R. 0 G- ,e A"" PAU"-.E ~ J Sec. 70 COPy l-_J C~_J 

/!. F F. '/1" IA/ JIJ l ~ STOli!nv~ "DATA TO [-~ [~~J 

C:::;A liE. 71;l'1£ (IlM/1 ('}2..1 IF l>ESIRED) [_=--::::J L_~ J 

<:/- 1-1 A LIS oN' SAM£: h [=~-I I- I b'o,'f 
b. (0 P TI 0'1/') / FUll/I T5 .. n .. L50 If E "'6.1. T£1::J l -__ J l ____ J 

gur J.I~5 C' J.J AAl6-~ D KeY iN' Ai€wl/R. J1~ ,07 [8=] [~~-J J.eyl$' 

7- DELET~ - p~vs£s I SEC. ON ~c=J ,. <t8 

DELcTtn F. f>. 5. cj- Tl-feAl W/1'.e4w..s c::::::::J c:::=:J 
VNPEStR ED If'ATA r-/ZOM ~£t;-s f-/IILT- c::=:J c=J 
/NG- ON TilE CONTENfS of Lo£V R~ ~ c:=J c:=J '·14-
Pf'E.5S lliJ ['I<; /1 Tb sec. 1-/-1 rrH I "E(;- [JLJ Ix:rl '·9<!-

<0. 'Dup- LAST ENT!I!V [c.._ -1 [----1 J.~ ~ 

~. JeCL w ~ 7')ATA AT C~M PL£r/oN 7rJ ~AL l FI [ c.. 1 AuTo bSf 

n 0 F .:roBs A v"'o bSP. l lL...J 2·DO 

}O. AFTE~ wK's, Z>A7A J S ~O~jc b oFF= ON L=---l r- --] 
IJ 4-/J E Jt!- PREsS ~/" TO ARI/II(,... uT' [-:J c=:::J 
wk- C.OU.,..;7€1i.. 1'1 wJlIe-J.4 MAV BE A LiEteE D [ -] c=J 
/0 "i)Ec,,·"fAL Fore. 5 #o~r IN'K.. [BZSJ L~ I· 00 

11. wi /·00 Vl ALTERE!:> b/!.CI"",A-L IAi .,)( II jP~ESS C~~ c=J 
Ie/S A~A/A/ 70 CLEAL WK «:/-])s I' l __ -J c=J 
W/Z>A,A ~~MIN~E,e W,S:] c=J CI?D 

/~. HTH f<.CL VS"£. ONLy AJ:TE£ CL~ INK. [F ___ J ~ Afiro "bsP 

PttoG- HAL 7:-; Ow X wI::: 'ToTAL o~ ,:robs C=J C.-:=J "<.00 

13. C LEA,e M,J-I l=oJ€. NF'W MTJ.i 's L>A-,-A c=J[~ 
W/+le# /(E:.Svl.rs ov 0".;/7:>.1-... t(£M/~\/})t,e lMJ C:=J (l(lJ 

'As IN/'v.I/::: o",L. y AC:CESS46l£ AT EN'!> of AlJro )~:) C __ J c=J 
Il.}. tc. L YJe D..4. 'f-A. I L..DM pC £7E. S ON [-F-=:J L_?"l A/./70 'Dsp 

X wK T07A L j"ob.s (N'" c{.R. .4 vA 1(.) r-.. -ll-"] <.00 

, c:::=:J c::=:J 
(S£:.E 1'4.C-C: 2 Foil!.. C-eJH I' L £'1 E \ c:=J c::=:J 
l A-u 'Co PI'/>· 7>,f--r-4. ./ c=J c=J 

" c=J c:::=:J 
c=J c::=:J 
c::=:J c::=:J 



STEP KEY ENTRY KEY CODE 

so 
t)< 2 wI< 2.. M'TH .,<2. >'~ 
A B 
L$T UNITs LSI H~S 

COMMENTS 

TEMP, S'io 
L4ST J.I ''-11 ~ 
Low F.P-t;, 

J"o C3 couIVTEt< 
A1>l> S J"io 
wJ<J M 1'~" yA? 
STO .. l(cG-, 

STEP KEY ENTRY KEY CODE COMMENTS 

EN7 t2y OJ: 

II/Gil -I-- LoW 
F, -Po S , A IV l:> 
cFO ,:oc, 
f!CI41't. G'T/oN 
of /tVA) 

Lol;oJ ~E(;', 

f>Jf 1£ P. sve,. 

29 

fl.IJS suB· 
ColWpuT£S F·P.S. 

FttOM F LA sl-l£S 
P£~ HolJl( 

If\ <. 1 C ov",1,t. 
AJ)Z>s I To wlr.~ 

"'TH~" >'~ /fE"­
FolC 3'0" I~ wI F.P:s. 
ClNJ)~tf :L 

STo n CJItI,TS CAlSO HAS 
r---~~~~~~~~~ FLA~ ~ESr 

111 W J<) M 7"1-4,/ -I-Y ~ r-----+-''----=""""'''-------''''-+-"'''''-L..~--., 
S71::>, ~Err, 

(STO'f-) 

IN 

W~ MT~"'- y~ 
S;-O - R £ r;. 

(5 ro +-) 

wK l>ATA 

*E.CAI-L Wi 
S SEC: AvTO 

1JSp. 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

-)( - 11 "isCl- IVs 'if<./-
CL£A~ MT/4 1lCL _~ ~.,. O_q 170 -0 06 

-x- ~ I ftc.#- S,O I 1~ 0/ STO-I/£(,. • 
p~S '!,1c.J.2. S To 4of. '] ~ o~ 
~C.L 0 1Y 00 sm 7 '3 1. 0'7 
p~S '11 "''2.. STo 'D -'l~ '-f.! 
-x- "3' tr~ p~S ~ I '12-

120 IfeL 0 ~Cf 00 , ~ STQ I ~ '3. 01 
f</S fS'f IJZS ~ I 4./-2 , OL {J~EfJ Fott.. ..., of: W/bATA ~ L "i1 \IV/PArA 
~ O:!> ""/C~ Cou"'Te~ - 1V.s ts¥ rf&I1IA17>E~ bsP 

nOI 15" 3~ 180 4 LSI.. e I~~ ,~J:;- yte /lcCALL 
I 01 Ace c~S T~ M..f),~>" L 02-

~/S '&'1 wit:. ~o"NTE~ ""," '+ 0"1- l:>47A 
S1"J:j +(11 33'/2.t.I- A PI:> wK .. ..," STo I ~~~~ 

IS z.. Il'!¥ ~ 0 "",.,.6 (. To ~ ,14 !tCL S. 3'1 oS" 
STo-f(/) 3~" "L'f ~y~ s 7'D -~ £G-. G-.s& ~ 3/22. o~ ~ 

130 0 00 
CL~<41t wl<'.s lfCL ~ 1 Cj. 08' 

$7'"0 0 '3~ 00 GsA ? 31 ~2 0" lV 
STO 3 3~ 03 S 1"'0 Or ~ Err's ~U sa '!<I o~ 
STo b 33 0," ,ec!L ~ lc.l off 
STD q '1'\ oq 190 (;.58 Z. 3/2.202. 
5To Co ~~ 13 -x- l I ';ttl-
P:S 3/ '12- ~el. "if 3c.1 o~ 
STO 0 33 00 ~L~ '3'10-' 
p~S 31 '+2. . 

~I -
W//)A7A lJ Cf / ~~PATA -x- '1 I i'tl 

140 IYs ~'I- ;?EMINl> Ell. 'l>S P. I2c '- ~ ]'1 O~-
~ LaL _eL 32.2~ 1'1- M 1'1-/ Z>,4"A ~eL z.. 3402-

~ 02- • 81 ~ 

.3 03 ((~c!.4c..,- -x- 31 8'+ 
STt> I 1S' 3~ 200 p~S ",!1'I2. 
Itc t. 4 14 oC/- ~C:L 2. J c.f oz. 

Gsa? ~I Z~ 0., 1k.) C.s B. 7 312207 l.A) 
/(c.l. 7 3C/ 07 I'~S ~I ~2. 

Gsa 7 3/2%.07 l:fi:) ~cL £ 3¥ /~ 
~C.L 'I JCI 0«1- -K- '3 I 'if,,"-

150 1ft, 7 Jti- 0.., Rt:L 2. lY. 0 Z. 
&-S8 z. 3/2.2.. OL crS& '7 "31 22.0? l:ilsJ 

, 
-x - 3/&«1 I?I~ fIY. 
~C:( 7 Jcj O? G-10 '3 2 f- 03 E~R(),e /StDG"-
~ct / t"i 01 210 ~ LJJ_'- 7 'S I z.S-0~ X wK [D 

~I -x- 3/ if'l-
-.x- '31 gtf ~Cl 01 :t+ 2.'+ COMPtJT~ 
/f(( '" 3 'I 0'1- ...:.. '8" . 
~('l. , "3 'f 01 -x- 3' 8'+ S'II 8 - ,eovT INC. -!.. sr I?TN ~s 27 

160 -x- 31 8'1 71- L8L D '11 2~ If./. DE.L 
p~s "3' <f2.. SFO loS" $100 1-1 £,4 Z> J IV 6-~CL J 3'1 0 I GTO 1 l2. 01 
Gsa 7 3122. 0.., ~ "* t.8L _ 31 l.S' O~ p~s O~/EN;ATJW 
Jfc:l. D 3'1 Ilf 220 p~s :v 1./02. 
-x- 31Stt.l It.TI'II 't~.2':t Co~,eEcTIDN su8 
p~s :3 1.1./--' r If~L , "?;,q. 0 I 
G-sS 7 '31 z 2. 0'7 JJJ 

LABELS FLAGS SET STATUS 

A UNITS B fiRs c .. "l>cIP D DeL E o 115£1::> FLAGS TRIG DISP 
a b c ~c,t wk d Ii.' NlTI4 e ~i. y.e 1 ON OFF 

,rA ArA DATA o 0 ~ DEG ~ FIX .g 
o Cf s10 Cf 1/)EL-ACe 2 +ll>Ob -:- 3 ~~Ao~ & 4 LDW 57'0 2 1 o 0 GRAD 0 SCI 0 

5 $1"0 tow 6 P:S 
7 'l~~ 8 P ~ L 1-/";/,1 9 V~£l:> 3 

2 o 0 RAD 0 ENG 0 
eotftfEcr LOIU 3 o 0 n----Z....-



Program Deseripflon I 
Program Title b 7 - L eQvYJ,:.zy 

Contributor's Name &- eo r{/ e 
Address /033 Bishop 
City ~..".., bev!Q/l7.J 

J" Se/ f e.v-5 
Wq{sh Rei, 

State Md" 

'Ii.-I- =- ,4 r- (A,rl) 
~( !J-n-1--/~)(~b-+--:O/)- ~n:f +- • S) -

YJ? = \l'q /"le cl.f "tJ-t ,-I n 

Zip Code Z l,s-qZ. 

It = 'l/4/'('-~"- i,,,,ft'q/ c-{1'1;1-
b:, slope or /cavI1t',.,y C4Yv~ e'lufJ'hcl') LV,-·IS20t..tJl£cJ/6J 

d- = leAvl1/~~ C4YVC -hc~ .... lVl.90 I.£s~cJ/ly) 
Y i -f::: c) v ~ v-<l ? C f.,( /It,-I- Vd It.{ c. b ~ j,."." u.., 11': CH,. d J1 f-

i~/-.J..l·,,1 I.(n,'!- n<U"1b«y- -h.- dV~Vil..7': 

I-/~cll L-tl1;/ f;1,,~1o~ .... ~V' ql/~V«j~ 
V'J-F-nZ 

Operating Limits and Warnings 

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

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

31 
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Sample prOblem(S)}J~"!"!_!:r~~bA ""i1.~ __ ~-t_!;.'1 _ pi"'Pdt.(,(.ly e, rt c/ S Hei C)i-c, w tuc. 4 fZ:~!IJtb 
Cl. l~_q~"1J''''l3 C"YVC h .. /..u .... df • 90 Col) CJ~dcl~/~"I::td I ~J;(/f _ 

_ ~_C>.l-t. df ~ S-00. W h t:) + is +it t:... P l'"Y)i utJ fA", /-tC4J ~# crt: ~ "9; I­
__ !~~CLllf>:r ()"..J~~ is ~);? t:i·C.ip~j.~j -Io~I£'Q9v(i'v·l::.r IA/b~1,1 /000 

!A_!'!;-b_h4ve.bH,"'I p~i~eJL Wh'1-1-l~-ft,<.. c.)V'cV-CL7~ 41'11-/- ccJ.s&~..., 
Jt'tnLi-· __ iI!~_t ___ Ti-,,,,."t /600? If d.. "til'l;t pY'L~~ of=Ij12'?J_~l,Ufbc.rc-eLC' «f 
_'qI-tH;! )-000 To be r.;<J"",pl_fli-WLJ#h4f I e.Q .. ", ii1fJ C&,<vvl l~ul:o-_",,!~.stl2C:-__ _ 
~~h c,1!lu1 ? _ __ 

Solution(s) £#'/-6~"'_J2_Y'O J ~W7. 
_--=S,,---Ot?1tl • 90 ill J I ~() 0 IE S 

YIoDD = 17f. 97 

= __ 100 1 JIlJ-_(6 0Q_B - Y,,,o,.16"" = f 68.38 = __ i()oqm;~,--fo--lfI~-~Qti ___ JD7 -

Reference (5) 
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L ~Q r n illl~ c(,( .... '" e 

~1 lit j. ... d\ 
~ !+'J fA. n...." (If: " Ilf-.., ~ "!I 

STEP INSTRUCTIONS INPUT KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

J £.,I-~",. P Yr:J q rt:'Ji'W CJ [L] 
2. Fl..,/~",. A-" CEJ CJ 
3 ~ LtLJ r 

-- _J 
4 h [U I ] Yh 
5 n I.. r~ __ I [----1 

b i1~ iC_J r- 1 ~.~ 
.j;.~ A... 'b r- ~J I J 

, 

7 £#J-&"" A- [~-'_J L 
-

I 
~ b [ :F 1 I a..] C£ 

q() /:.0 .si<p 4a,S. [ __ J [---I 

9 £,..,le .... n [1=~ r---l 
YI'I ['=--1 r~~ J 
'/+ Ll:'- 1 [- -] d.. 

I 
--- -] r- --] 

[ __ J [_1 
[ J [ -] 
f 1 L __ J 
[-=J [--~ 
r-~-] [-] 
L_ ] r ___ ~ 
r=-_-J [----] 
[ --- ---J [--- -J 
l ____ ~ 1 [ ~ 
[ _J [-] 
[ - -J L~ 
L--:--~ C~ 
r=-~ L __ l 
r---- --] [- -J 
L ___ J L~ 
L __ J C-=--=J 
[ - l [ _-~_J 
L_ --] L __ J 
L ~_ -] r---] 

[ J L=~ 
r ---] [- __ J 
r--- ~] L-] 
[ _J [---=-] 

f __ J [--l 

f~-J L J 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

001 IL.BL ~ 1 J ~5 '~ S701 330/ 
I~L ~&.O ,":),./ ~ ":'" 1<1 

CeX H I()s 3153 
n7N '3S 2.2 060 ~""¢y 35'52 

II-J:?L. A- 13 I :l..t; /1 Ina' 3lS3 
10_ ,~I 5".1 .:.-" 81 
?'! 02 RCLI 34-01 

Ino ,7./.&)"? 'X;::y 35.SZ ";',v RI 670'a 12-231/1 
010 L.BL a L~2 2S II 

570Z 3302 
Ill- 3SS3 

.$'70 I _~301 

I?C.L 1- 3-1-oz 070 

2- 02. 
loa :?1.t;3 
~ 71 

If))( 3Z53 
/ITA! 352.2 

020 LBLB 31 2.~ JZ 
SToR .'31 08 
1<c.L-z. ,?4-02 
"It .~,~63 

dCLI 31- 01 OBO 

)( 71 
STD3 3303. 
RTN 35"2.2 

I-BLC 131 2.513 
• 63 

030 5 05 
-t- ~I 

STOS ,~30S 
J;~ 3};S3 

Jds-t. )C 3582. 090 

- <~I 
~Jo/- 3304-
PCt..S 34--()I; 
J.lel. 'Z. ,':llf02-

1 QL 
040 + bl 

FLAGS SET STATUS $T09 _~30q 
0 " ... ~~k~ FLAGS TRIG DISP 

/ltL I- ':2L".,'" 1 ON OFF 
~ RCL q 3-1--09 100 o D []'" DEG [j(" FIX 

2 1 D [it' GRAD D SCI D 
V X 3563 2 D [JY RAD D ENG D 
'- .'5'1 3 

3 D [1l' n~ 
RCLI 3-1--1)/ 

)C 71 
LABELS !<CL q ~~o9 

Ae"""""AI~ B [;,,-1~,.. n e E.,"h .... "i,1I1 Ds.+e~A E 
050 • 131 CJ~4Y" -: 1'7. VII 

RCL5 Y()S a b c d e 
teeL I- 34-01-

2 3 4 - ,/;"I 0 1 

-:- 8/ 5 6 7 8 9 

RT~ 352.1-
'-81- D 31 '2S 1-1-

REGISTERS 
0 1 4 2 b 3 4 

n,:-.S 
5 6 7 8 9 

nf+·6 n 
50 51 52 53 54 55 56 57 58 59 

A B Ie D E II 
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Contributor's Name 
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Program Descripti l 

Operating Limits c 

35 

Program Deserip'ion I 
X AND R CONTROL CHARTS 

State ___ Zip Code 

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 XiJ represents the jlh data point from the ith sample, i = 1, 2, ... , m 
and j = 1,2, ... , n. This program computes (1) the sample mean x and the 
sample range Rio (2) the over-all mean x and the average range R, (3) the 
upper control limit Uj(and the lower control limit Lx for X, and (4) the upper 
control limit UR and the lower control limit LR for R. 

Equations: 

1. n 

Xl = L Xu/n 
j=l 

Ri = Xmax - Xmln 

where Xmax is the maximum of the x values and Xmln is the minimum of the 
x values in the ith sample. 

2. m 

X = L xdm 
i=l 

m 

R = L Rl/m 
i=l 

3. 

where A2 is the factor for the x chart, which can be found in the following table. 

4. LR = D3R 

UR = D4R 

-----

----------

___ 00- _______ _ 

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

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

Contributor's Name 

Address 

City State Zip Code 

Program Description, Equations, Variables 

Operating Limits a 

D3 and D4 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 
Factor for 

Factors for R chart 
observations 

x chart 
in subgroup Lower limit Upper limit 

n A2 D3 D4 

2 1.88 0 3.27 
3 1.02 0 2.57 
4 0.73 0 2.28 
5 0.58 0 2.11 

6 0.48 0 2.00 
7 0.42 0.08 1.92 
8 0.37 0.14 1.86 
9 0.34 0.18 1.82 

10 0.31 0.22 1.78 

11 0.29 0.26 1.74 
12 0.27 0.28 1.72 
13 0.25 0.31 1.69 
14 0.24 0.33 1.67 
15 0.22 0.35 1.65 

16 0.21 0.36 1.64 
17 0.20 0.38 1.62 
18 0.19 0.39 1.61 
19 0.19 0.40 1.60 
20 0.18 0.41 1.59 

All factors are based on the normal distribution. 

The table is reproduced from Statistical Quality Control, by Grant and 
Leavenworth, 1972, with permission of McGraw-Hill Book Company. 

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



Sketch(es) 

Sample Problem(s) 

,--------- ---~-

Solution(s) 

Reference (5) 

Example: 

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

i 
, 

1 
.. ''l 

2 3 4 5 
--------~ 

1 10.04 10.00 10.02 10.01 10.02 
Sample 2 10.00 10.01 10.03 10.02 10.01 

3 ' 10.02 10.02 10.02 10.04 10.01 

(Note: n 

Keystrokes: Outputs: 
B -------------~ 0.00 
iii -------------.~ 1.00 

10.04 a ----------_~ 10.04 *** 

loa 
1.00 *** 

-------------.~ 10.00 *** 
2.00 *** 

10.02 a ----------_~ 10.02 *** 
3.00 *** 

Il.Il a ----------_~ 11.11 *** (error) 

4.00 *** 
Il.Il II -----------... ~ 11.11 *** (correction) 

3.00 *** 
10.01 a ----------_~ 10.01 *** 

4.00 *** 
10.02 a ----------__ ~ 10.02 *** 

5.00 *** 

------------_~ 10.04 *** II 
II 
DB 
DB 

------------_~ 10.00 *** 
-----------__ ~ 10.02 *** 
-----------__ ~ 0.04 *** 

-----------__ ~ 10.00 *** 

10.01 a 
10.03 a 

1.00 *** 
-----------... ~ 10.01 *** 

2.00 *** 
-----------... ~ 10.03 *** 

3.00 *** 
10.02 a ----------_~ 10.02 *** 

4.00 *** 

(Xt max) 

(X t min) 

(X t ) 

(R t ) 

37 
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, Sketch(es) 
r-----t------

Sample Problem(s) 

-------~-----"~ 

-.---~-~----.-

~----~~---

---.---~------ .. _.-

-~~--

Solution(8) 

--_._------

._------

Reference (8) 

10.01 B • 10.01 *** 
5.00 *** 

B • 10.03 *** (X2 max) 

B • 10.00 *** (X2 min) 

[)B • 10.01 *** (X2) 

lIlEi • 0.03 *** (R2 ) 

10.02 B • 10.02 *** 
1.00 *** 

10.02 B • 10.02 *** 
2.00 *** 

1O.04B • 10.04 *** (error) 

3.00 *** 
10.04 m • 10.04 *** (correction) 

2.00 *** 
10.02 B • 10.02 *** 

3.00 *** 
10.04 B • 10.04 *** 

4.00 *** 
10.01 B • 10.01 *** 

5.00 *** 

B • 10.04 *** (X3 max) 

B • 10.01 *** (X3 min) 

DB • 10.02 *** (X3) 

DB • 0.03 *** (R3) 

om • 10.02 *** (X) 
om • 0.03 *** (R) 

0.58 a B • 10.00 *** (Lx) 

DB • 10.04 *** (Ui() 

ODm • 0.00 *** (LR) 

2.11 0 B • 0.07 *** (UR ) 

Reference: 

Grant and Leavenworth, Statistical Quality Control, McGraw-Hili, 1972 



i AND R CONTROL CHARTS 
= -+x+R A2+L-+U­

x x 
P? xij (L+) 

STEP INSTRUCTIONS 
INPUT 

DATA/UNITS 

lSTEP I 'NSTRucnONS 
INPUT 

KEYS 
OUTPUT 

f---------- DATA/UNITS DATA/UNITS 

r---
1 Load side 1 and side 2 

f----------
l2 __ B 0.00 

-
Initialize 

- -r---

~---~- 0 1.00 To set print mode' 
-r---

Do 5- 9for i=1, 2, ... , m 
r--- r ~~~ -

Do 6-7for j=1, 2, ... , n 

I -r--- I 
B j ~ _ 6 ___ Input x" Xli 

f----------

I 
7 llf you made a mistake In I f---------- - -l,"P",'Og ',., 'heo =,'" -

I r--- ID j-1 
-

1 
by" --> X,k 

-I 
II 

-
8 ~ Calculate: Xma< 

I 
ximax 

-
- -

Xmin II X'min 

r---
Calculate: the mean X, - -

9 DB x, 
- -

the range R, DB A, 
-- ,-

=1 
10 Calculate: X DO x 

1 c,',,'," ,:, 11m''', 
DO R 1-

,-
-f 11 

Lx 
I-

I the lower A, DB 
- -I DB U- 1-

the upper x 
- 1-

12 Calculate LA 0 3 DID LA 
-

0, 011 UA 
1-

13 Calculate UA 

=f 
1-

14 For a new case, go to 2 
1-

- 1-
'Note: to clear print mode 

-
@J 

1-
press --> 

-----r--- -
1m 

- -- -
II 

f--- ----- -
"Note: If there are two or more 

-- -
X,k'S entered incorrectly (one 

- -
follows the other), then do not 

- -- - -
try to correct them, go to step 2. 

-

39 

KEYS 
OUTPUT 

DATA/UNITS 

c=:J c=:J 
c=:J c::=J 
~ [--- J 
c::::J [ - -] 

L __ ~l [~_-J 
r - 1 [--~ 

------ ---

[--__ J l ___ -~J 
[-~ [- -] 
--- -- -- ------

I ] ~-.-] 
[-- _J l-=-=---:'l 
L_l c_~ 
L--=~ l~ 
[~[--~ 

l ---l [-=--] 
[_ -J c:=.l 
[--- J [ --] 

---- ----

I_~=J [---J 
[ ---=:] c=J 

- --

[ __ -~ c=J 
[=-:J [--:=J 
[~~_] C--:J 
l~~~~ CO] 
[-=-J [~ 
L --:.=1 [_::.=J 
l~c=J 
[-:=:J C:=:J 
[-=:=J [-=::J 
C-=:J C~ 
c=Jc=J 
[=:::J C:=:J 
[-- -ul [ ~ 

[--] [:=:J 
-----

[--=----=1 [ J 
[.:-~ c=:J 
L J [-=::J 
C...J [-=::J 
L_J C--:::J 
[_~_-=:J C] 
[ -] C.J 
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STEP 

so 

KEY ENTRY 

881 
882 
883 
884 
885 
886 
887 
988 
889 
818 
811 
812 
813 
814 
815 
816 
817 
818 
819 
828 
821 
822 
823 
824 
825 
826 
827 
828 
829 
838 
831 
032 
833 
834 
835 
836 
837 
838 
839 
848 
841 
842 
843 
844 
845 
846 
847 
848 
849 
858 
851 
852 
853 
854 
855 
856 

*LELA 
CLRG 

CF8 
CF1 

8 
RTN 

*LBLB 
1 

STOE 
RTN 

*LBLC 
ST08 
RCL4 
STOA 
RCL5 
STOB 
RCL8 
GSB9 
Fl? 

GTOl 
8 

ST01 
ST02 
ST03 
Xt1' 

ST04 
ST05 

SF1 
*LBU 

RCL4 
Xt'r' 

X>Y? 
ST04 
RCL5 

Xt'r' 
X;Y? 
ST05 

F8? 
CHS 

ST+2 

F9? 
CHS 

ST+3 
RCU 

1 
F8? 
CHS 

+ 
ST01 
GSB9 

RTN 
*LBLE 

GSB7 
RCL4 
GSB9 

n 
S1 

KEY CODE 

21 11 
16-53 

16 22 8h 
16 22 81 

88 
24 

21 12 
81 

35 15 
24 

21 i:3 
35 88 
36 84 
35 11 
36 85 
35 12 
36 88 
23 89 

16 23 81 
22 91 

88 
35 81 
35 82 
35 83 

-41 
35 84 
35 85 

16 21 81 
21 81 
36 84 

-41 
16-34 
35 84 
36 85 

-41 
16-35 
35 85 

16 23 88 
-22 

35-55 82 
53 

16 23 88 
-22 

35-55 83 
36 81 

81 
16 23 88 

-22 
-55 

35 81 
23 89 

24 
21 15 
23 87 
36 84 
23 89 

S2 

COMMENTS 

Sit1re.. I In "R~ 
.p~w prInt: 

S3 S4 

STEP KEY ENTRY KEY CODE COMMENTS 
·~5·1--r---~~~~--~ 

REGIS._ .. _ 

S5 

o 

857 
858 
859 
868 
861 
862 
863 
864 
865 
866 
867 
868 
869 
878 
871 
872 
873 
874 
875 
876 
877 
878 
879 
888 
881 
882 
883 
884 
885 
886 
887 
888 
889 
898 
891 
892 
893 
894 
895 
896 

R/S 
*LBLE 

RCL5 
GSB9 

RTN 
*LBLe. 

CF1 
RCL6 

1 
+ 

ST06 
RCL2 
RCU 

GSB9 
ST+7 
R/S 

*LBLu 
RCL4 
RCL5 

ST+8 
GSB9 

21 15 
36 85 
23 89 

24 
21 16 11 
16 22 81 

36 86 
91 

-55 
35 96 
36 82 
36 91 

-24 
23 89 

35-55 87 
51 

21 16 11 
36 84 
36 85 

-45 
35-55 88 

23 89 
GSB7 23 87 
R/S 51 

*LBLb 21 16 12 
RCL7 
RCL6 

GSB9 
RTN 

*LBLb 21 
RCL8 
RCL6 

ST03 
GSB9 
GSB7 

R/'S 
*LBLe 21 

36 87 
36 86 

-24 
23 89 

24 
16 12 
36 88 
36 86 

-24 
35 83 
23 89 
23 87 

897 RCLJ 

51 
16 13 
36 83 

898 
899 
188 
181 
182 
183 
184 
185 
186 
187 
188 
189 
118 
111 
112 

x 
RCU 
RCL6 

lr· .. ·, .... I 

GSB9 
R."'S 

*LBLc 21 
LSD:; 

6 

x 
+ 

GSB9 
GSB7 

S6 

-35 
36 87 
36 86 

-24 
-41 
-45 

23 89 
51 

16 13 
16-63 

82 
-35 
-55 

23 89 
23 87 

72.­~. 
" S7 

= X 

L­x 

S8 S9 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 R/S 51 
114 *LBLai 21 16 14 170 

115 RCLJ 36 83 LR 
116 x -35 
117 GSB9 23 89 
118 GSB? 23 87 
119 R/S 51 
128 *LBLe 21 16 15 
121 RCLJ 36 83 U~ 
122 x -35 
123 GSB9 23 89 
124 GSB? 23 8? 180 

125 RTN 24 
Corr~chon 126 *LBLD 21 14 )(C:~ 

12? Sro8 35 88 
128 RCLA 36 11 
129 ST04 35 84 
138 RCLB 36 12 
131 ST05 35 85 
132 RCLB 36 88 
133 SFB 16 21 88 
134 GSBC 2313 190 

135 RCLA 36 11 
136 STD4 35 84 
137 RCLB 36 12 
138 ST05 35 85 
139 CF8 16 22 88 
148 RCLl 36 81 
141 RTN 24 

SlAhr-o lA-hI') e..,... ~y" 142 *LBL9 21 89 
143 ReLE 36 15 1'r;",+. 
144 x.>a? 16-44 200 

145 GTOB 22 88 
146 RJ· -31 
147 RTN 24 
148 *LBL8 21 88 
149 RJ· -31 
15B PRTX -14 
151 RTH 24 

5\Abrou.fin~ fbi'" 
152 *LBL? 21 87 
153 RCtE 36 15 -;PQCL. 

154 X>8? 16-44 210 

155 SPC 16-11 
156 RJ. -31 
I5? RTN 24 

160 

220 

LABELS FLAGS SET STATUS 

ASJurt ~',nt C"l(" (~+) °Yij.. (~-) E hry~c..-h~t'\ , )( I>\(l)( , 1( ... HI FLAGS TRIG OISP 

a_ ~ b - - cLx.u..;: d L"R e U"R. 11~dah- ON OFF 
)(.~) i. x)R 0 0 ~ DEG IR" FIX ~ 

0 1 j>1 2 3 4 2 1 0 Ii?" GRAD 0 SCI 0 

5 6 7Spac.e,... 8~11'\t- 9 Pr,-nt -: 3 2 0 lid"" RAD 0 EN~D 
3 0 II?' 

n __ 
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Program Title 

Contributor's Name 

Address 

City 

Program Descripti 

Operating Limits a 

Program I)eseripfion I 
SINGLE- AND MULTI-SERVER QUEUES 

State Zip Code 

I. Infinite Customers 

Suppose there are n (n ~ I) identical stations available to service calls from 
an infinite number of customers. Let A be the arrival rate of customers (Pois­
son input), I-' 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 1-'. 

Equations: 

I. The intensity factor 

A 
p=-

I-' 

(p must be less than n) 

2. The probability that all servers are idle 

Po = [ I4+ 
k=O k. 

n! 

3. The probability that all servers are busy 

4. The average number of customers in the queue 

L - P Ph 
q 

n-p 

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. 



Program Deserip'ion I 
Program Title 

Contributor's Name 

Address 

City State Zip Code._ 

Program Description, Equations, Variables 

Operating Limits; 

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

6. The average waiting time in the queue 

7. The average flow time through the system 

T 
L 
A 

8. The probability of waiting longer than time t 

Remarks: 

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

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

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

II. Finite Customers 

Suppose there are n (n ?: I) identical stations available to service calls. This 
program handles the case in which demand arises from a finite rather than an 
infinite population of customers. 

Let the number of customers m be fixed; let a be the mean time between 
service calls; and s be the mean time to serve one customer. Given m, n, s 
and a, this program computes the following values. 

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 

Program Descripti 

Operating Limits c 

Program Deseription I 

State Zip Code 

Equations: 

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

where 

and 

m 

L 
k=O 

L 
m 

L 
k=O 

Qo = 1 

(m - k + I) P Qk-l 

s 
p = a 

k Qk 

Qk 

2. The average flow time through the system 

T = aL 

if 1 ~ k ~ n 

ifn < k ~ m 

3. The average number of customers in the queue 

Lq = m [(P + I) (~ - 1 ) + 1 ] 

4. The average waiting time in the queue 

5. The over-all efficiency factor of the system 

F = - (p + 1) (~ - 1 ) 

... 

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 Deserip'ion I 
Program Title -~-~- -~~-------

Contributor's Name 

Address 

City _ ___ State ~_ _______ Zip Code _____ _ 

Program Description, Equations, Variables 

Remarks: 

Operating Limits c 

1. For large values of m and/or small values of p, the calculation of OJ, in the 
routine under D@) may underflow. To avoid this, the program tests to see if 
Qk < 10-90 . If it does, the program will halt its recursive solution for OJ, 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 (D @) is given by m/30 
minutes. 

-- ----~ 

4. Suppose inste~d of knowing s and a, -the service rate JL of each server and 
the arrival rate >.. are given. Then the following formulas can be used to 
compute s and a in order to run this program. 

Note that 

References: 

s =-
JL 

a=-
>.. 

A. 
p=­

JL 

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. 

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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Sketch(es) 

Sample Problem(s) 

Solution(s) 

Reference (s) 

Example 1: 

Bank customers arrive at a bank on the average of 1.2 customers per minute. 
They join a common queue for 3 tellers, each teller serves at a rate of 30 
customers per hour. Find p, Po, Pb , Lq , L, Tq , T and the probability P(2) that a 
customer will have to wait for more than 2 minutes. 

( 

. 30 . ) Note: Service rate M =ti()= 0.5 customers per mmute 

Arrival rate A = 1.2 customers per minute 

Keystrokes: Outputs: 
.5 [mmIJ 1.2 [mmIJ 3 m _ 0.5 *** (M) 

1.20 *** ( A) 

3.00 *** (n) 

2.40 *** (p) 

0 ~ 0.06 *** (Po) 

0 • 0.65 *** (Pb ) 

m ~ 2.59 *** (Lq) 

m ~ 4.99 *** (L) 

II ~ 2.16 *** (Tq) 

II ~ 4.16 *** (T) 

211 ~ 2.00 *** (t) 

0.36 *** (P(t» 



Sketch(es) 

Sample Problem(s) 

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

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

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

--------

----------- -- ----

-~~-~-----

--- ~- -,---- ------ ---

Solulion(s) 

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

I 
.---~------ -~--- --- ----~----+ --+----tl--+,--~-'---+--+----+-~ 

____ ~~~_~--_~-~--~~-_-_~~~~-_--~-~----tl_--~ __ ~-~-_~~ ~~ -t-+-~-TI-t-: ==:=========~-tl+I~~:~~~ 
I .,. -+----~+-II -T---1J 

- --- t-- , 1 
-+~---+-~-t--~--t-----+-----'--+--t----t-----< 

+--~--- ~-+ - -- -~i-~- -L---;-_+ __ ~-+_+--i---,--+---+--+--t---iJ 
i' I ,I I 

, i,' I j L~_----l-__ ~~ --t---------+I--,--t--+--! I 
~_~L~_--.L __ ~ __ ~ L_i ,J_ _ __ ~ __ , __ 1~ 

Example 2: 

A laundromat has 12 washers which require an average of 4 hours of ser­
vice after every 60 hours of operation. If there is only one service person 
in the laundromat, find p, L, T, Lq, Tq and F. 

Keystrokes: Outputs: 
12 tmDiIJ lOB • 12.00 *** (m) 

1.00 *** (n) 

4 tmDiIJ60 0 D • 4.00 *** (s) 

60.00 *** (a) 

0.07 *** (p) 

011 • 1.64 *** (L) 

011 • 98.66 *** (T) 

DID • 0.95 *** (Lq) 

DID • 57.24 *** (Tq) 

011 • 0.92 *** (F) 

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

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

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

Reference (s) ___________ ~ __ ~ _____ ~_ 

47 



48 

STEP 

I---

t---

I---

t---

t----

t---

-

-
-

-

-

-

-
-

-

SINGLE-AND MULTI-SERVER QUEUES 

mtn 
].ltHn-+p 

INSTRUCTIONS 

STEP INSTRUCTIONS 

Load side 1 and side 2 

2 For finite customers go to 11 

3 Do 4 - 9 for infinite customers 

INPUT 
DATA/UNITS, 

4 Input IJ. IJ. 
------------- I- -- --

A A 

n n 
- -- I- ------- 1---- ---

5 Calculate Po 
----- 1--------------- --------- -------- -----

p. 

-+L-+T -+Lq-+Tq 
-+Lq-+L -+Tq-+T 

INPUT 
DATA/UNITS 

KEYS OUTPUT 
DATA/UNITS 

-- ----- -----

ImDlI2 
- - ---- -------

ImDlI2 

m p 

1-

- -----------1---1 
m Po 

-~--

m p. 
----------- ---- ---1-------- 1----1 

6 Calculate: Lo 

L 
_cc ______ c __ ~ ____ _ 

7 Calculate: To 

T 
-- 1----

8 Input t to calculate P(t) 
----

9 For a different t, go to 8 
1--- --------

10 For a new case, go to 2 
--- .-~--- ---

11 Do 12 - 16 for finite customers 
---- --------

12 Input: number of customers 
--- ----

number of servers 
~----

13 Input: service time 

arrival time 

14 Calculate: customers in system 

time through system 
- --

15 Calculate: queue length 

waiting time in queue 

16 Calculate efficiency factor F 

17 For a new case, go to 2 

m 

n 

s 

a 

B Lo 
-- -- 1------------1--~ 

B L 
.;::-~--____J 

m To 

II 

ImDlI2 

om 
ImDlI2 

om 
DB 
DB 
om 
om 
011 

1-
T 

---'1-
P(t) 

i-
m 

1-

p 
1-

L 
1-

T 
I-

Lo 
1-

To 
1-

F 
-

-+F 
t-+P(t) 

KEYS 
OUTPUT 

DATA/UNITS 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
• 

881 *LBLA 21 11 857 RCLl 36 81 
882 GSB9 23-89 858 RCL3 36 83 
883 STDI 35 81 859 -45 
884 STDI 35 46 868 . -24 
885 RJ. -31 /-' 861 ST04 35 84 L,~ L 
886 STD2 35 82 862 SPC 16-11 
887 X:Y -41 863 PRTX -14 

888 ST05 35 85 864 R ... 'S 51 
889 · -24 865 *LBLC 21 13 
818 STD3 35 93 866 RCLJ 36 83 
811 PRTX -14 867 + -55 
812 R/S 51 868 ST06 35 86 
813 *LBLB 21 12 869 PRTX -14 

814 1 81 878 R.····S 51 
815 STD4 35 84 871 *LBLD 21 14 
816 8 88 872 RCL4 36 84 
817 *LBL1 21 81 873 RCL2 36 82 Tq, T 
818 RCL4 36 84 874 -24 

819 + -55 875 SPC 16-11 
828 LSTX 16-63 876 PRTX -14 
821 RCL3 36 83 877 R.·'S 51 
822 x -35 878 *LBLD 21 14 
823 RCLl 36 81 879 RCL6 36 86 
824 RCLI 36 46 888 RCL2 36 82 
825 -45 881 - -24 
826 81 882 PRTX -14 

827 + -55 883 R.····S 51 
828 · -24 Po) Pb 

884 .. LBLE 21 15 
8?Q ST04 35 84 885 SPC 16-11 P(-t) 
~J 

838 R4- -31 886 PRTX -14 
831 DSZI 16 25 46 887 RCLl 36 81 
832 GTOI 22 81 888 ~:CL5 36 85 
833 1 81 889 .};' -35 
834 RCL3 36 83 898 RCL2 36 82 
835 RCLl 36 81 891 -45 

836 -24 8Q':' x -35 
· 

_.L-

837 -45 893 CHS -22 
838 RCL4 36 84 894 eX 33 
839 Xty -41 895 RCLI 36 46 
848 · -24 896 .x: -35 

841 STOI 35 46 8Q7 PRTX -14 J' 

842 + -55 898 SPC 16-11 

843 1.,··X 52 899 R ."~ 51 ... ~, 
"'Pr,'1"1 ~ U) A) n . 

844 SPC 16-11 188 *LBL9 21 89 
845 PRTX -14 181 H -31 
846 R ... ··S 51 182 R4- -31 

847 *LBLB 21 12 183 SPC 16-11 

848 RCLI 36 46 184 PRTX -14 

849 x -35 185 Rt 16-31 

858 sror 35 46 186 PRTX -14 
851 PRTX -14 187 R1' 16-31 

852 R .. · .. S 51 188 PRTX -14 
853 *LBLC 21 13 189 RTH 24 
854 RCLI 36 46 118 *LBLQ 21 16 11 l"Yl,n 

855 ReL3 36 83 111 GSB8 23 88 

856 x -35 REGIS.:;;n~ 
112 ST02 35 82 

0 2 3 4 5 6 7 8 9 
n,m A..,n to k. .M,Q ... ,L L.) 1:Qk ~kQ ... ,-F (l. U .... ~ 

50 51 52 53 54 55 56 57 58 59 

A B C D E I 
Used. Pb 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 RJ. -31 169 ST05 35 85 
114 ST01 35 81 178 SPC 16-11 
115 IUS 51 171 PRTX -14 
116 *LBL" 21 16 12 ,to 172 1(,·-5 51 

T 117 GSB8 2J 88 173 *LBLe 21 16 13 
118 ST08 35 88 174 RCL8 36 88 
119 . -24 175 x -35 
128 STD] 35 63 176 PRTX -14 
121 PRTX -14 177 R/S 51 

L'1 122 R/S 51 178 *LBLd 21 16 14 
123 *LBLe 21 16 13 179 RCL5 36 85 
124 CLX -51 188 RCLl 36 81 
125 ETC-=' 35 87 181 -24 
126 1 &1 182 

, 81 .i. 
1"7 .:;., STD4 35 84 183 - -45 
128 ST05 35 85 184 RCLJ 36 83 
129 ST06 35 86 185 1 81 
138 *LBU 21 83 186 + -55 
131 RCL2 36 82 187 x -35 
132 RCL4 36 84 188 ST07 35 87 
133 X) 1'., 16-34 189 1 81 
134 X::~·' -41 198 + -55 
135 RCLJ 36 B3 191 RCLl 36 81 
136 X::'r' -41 192 x -35 
137 -24 193 SPC 16-11 
138 ReLl 36 Bl 194 PRTX -14 
139 RCL4 36 84 195 R .. C' 51 .... v 

T'j 148 - -45 196 *LBLci 21 16 14 
141 1 81 L 197 RCL8 36 88 
142 + -55 198 >:: -35 
143 .!(" -35 199 PRTX -14 
144 RCL5 36 85 288 ~>-'S 51 
145 x -35 281 *LBLe 21 ' ~ Jb 15 
146 ST05 35 85 282 Ret? 36 87 

F 147 EEX -23 283 eNS .... r, -.::..::. 
148 eNS '-'"r -.::..::. 2B4 SPC 16-11 
149 9 89 2B5 PRTX -14 
158 e 8B 286 SPC 16-11 
151 X)·r'? 16-34 2B7 R/S 51 t'r;nt \'Y1}Yl}S) 0-. 152 bT02 22 82 2138 *LBL8 21 88 
153 1<J. -31 289 TN -31 
154 ST+6 35-55 86 218 SPC 16-11 
155 RCL4 36 84 211 PRT .... ' -14 
156 x -35 212 Rt 16-31 
157 5T+7 35-55 87 213 PHX -14 
158 RCLl 36 81 214 RTN 24 
159 RCL4 36 84 
16B 1 tH 
161 + -55 
162 ST04 35 84 
163 X~Y? 16-35 
164 GT03 22 83 220 

165 *LBU 21 B2 
166 RCLf' 36 87 
167 RCL6 36 86 
168 -24 

LABELS FLAGS SET STATUS 
A 

•. . -+", B....,.Po ... 'Pb C ...... Lf)....,L 0 ... Tq,-T E t. ...,. P(t.) 0 
FLAGS TRIG DISP 

a b c_L,_T d ... Lq,-T'i e F 
1 ON OFF 

~ ~ rv\ t", ...... S1'a.~~ -"> 0 0 ~ DEG FIX 
0 1 "Po 'Pl. 2 3 4 2 1 0 ~ GRAD 0 SCI 0 L K 

2 0 tid'" RAD 0 ENG 0 
5 6 7 

8 Prl'nt 9Pr,:"'-I- 3 
3 0 ~ n~ 



Program Deseripfion I 
Program Title Iw c; w If- Y A'" jf l.y s .I S 0 r V it R r R N c. E (W I Ttl-

'REPLJ:C.ff I,ONS.) fIX£D ErF£CT~ ()1~PEL 

Contributor's Name ? rt u L R A F f £ L D 

Address 7 8' 7 ~ L H S FI 1. 1. £ #-..2 3 9 
City '3 R ~ /11 R. 0 () G E. State Zip Code 70 i'() ~ 

Program Description, Equations, Variables A TK f! V I rIo N n L J3 t¥ t) 19 L C£ L L ;v' j .:l W fly 
F1NovR rs G~IY\?UTED UsING- THG FoLLowING- FoRlI1uL.flS 

5 :3>TOTRJ.. = t- r ~ Xi..~I(~ - (f f * Xi j k r / n fa Co .sliM 0 r-

S.5 R IIW 

S5 toLs 

DEG-RccS 

4 L 

= 2. ( ~ L. ;( .. ,J II) r - ( 4- z.. ~ ,(., ) /Il to c. 
~ j K IJ I j K IJk 

:t. 
:: .£. 2. ~ oX .. 

i j I( IJK 

.5Q jJff R€ S = 

S5 

orFR£t=DIIM·.- a/fRo •.• ::- "'-1) Jfc.I..:C-.1) J.f. =(r-l) (c.-1) _ r~T. 

dfEAIt'it :: rc.(n-.1) 

51 

ME-R Ai 5 ~ vHf< ES; - MS R.w ~ sSAot.4J / rI"~II'V) M ,Se.. .. J.. : sSe.&. /d~.&.) MSr.,,: :s\-.,r Ic:lf"r. 
NlSEJ(~.R. : SS~A(.lt I d~eilll.oil [f :: tJ\S'FFIic.T /M&IiUOR.],iC."jt41I..,Zta. 

tv": fi$$OCIIITI¥>N: W:ow. : S.5 R bta -(r-.l)l'IIs •• tJl6lR) W~~= s~.,,-('-.%)MS.,q.~ 
rn'iEiUoR .,.. 5>-,. rA L. M ~eltR 6 R. .,. SST. TIf '-

SSr"'T4~1) (t-~) MSER.UA 

W~ NT::: M 5£ RAIlR.. f- 5.$ T" TA '-

OperatingLimitsandWarnings R MflXIMUM. of /6 CELt.$. FIRE RL.J./JI.IJ£J> (J~j Row 

)( C.oLt; !: /f.,) rF THIS I.INIIT IS e X C£~I>E J» H N "E;(~/JR.." CAN PI Tin.1 

l» i LL 5 fI()w III 7 HE Drs?J.AY· 0", Ly cRRIJR.S ,VI IU>E /AI HILt: ENr£.R-

rN G- DR TA IN R e. €.u. eRN Bt! CORR..ee..r~j)) EXC.E.j>T FoR THE J..FI,ST 

r:., E. L L £. N TR Y / W 2. VFft.uES THRT fiR€-' NIZ~RTlvt£ SHolILI> 

BE TRER T£ D as O. 

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. 

I 
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Skelch(es) 

Sample Problem(s) r-t Z X 4f rI-1cO 13 ff£c,rs ffJ./oVFl - Two LElleLS o~ 

..:so c. J1f L. ~ E r f'J F 0 Rc..e MEN r Rl. t iT,. fiND FovR l.EVEl..S or D~PRJ vR rJo/{ 8, ... $ i 

B1- B2- 8
3 8" - -

3 ~ 7 7 

RJ.. , 5 g f 

3 'I 7 9 
3 3 , ~ 

I 2. s- Ib 

H;L ,2.. 3 c: 10 

).. if :) 1 
.2 .3 ~ If 

Solulion(s) Z 'I" I{'t- 'f fA] -+ o. () 0 

3 [6]' faJ .3[B]3[L3] ~ "(.06/1,.00 "I!.f1] 5"f,Pl 4{ 16] .3!.JJJ -. . /0 [a] I aLB] 1~J II [8] -'" ,/'0" / f. (J() 

Reference(s) KIRk., it E. E 1(rEF. r M e.N Til L DE Sx., tV 

PR 0 C E t> In?. E So Po I?. TH f. B £ If fH'I~ lUI J... 

.5C,I~ Nt. t S. 8Rao/( S /~(jJ. £ Pu 81.1 JH I f{ Go 

C.OM.j>.) CiTLIf.) l'it9. 

I 

/ 

'1 ~r :: .1..35: S"~ 
~= .3 ·/3 

SSe ... : IH·5o 

SSrHr=- 19.31 

ssefVUl.= IV-So 

d~RDIAJ::: 1.00 

dfuL; J.oo 

. dfrHT :: j .• () 

dfEAAPR.=~«·ot 
/'AS = ROw J.13 

,\\SC,DL:: ''ff.3 

M.s :; I.. 'I' 
J:tlt 

.+\i :: 0,71 
.oA. 

~Olll = '(. o:J-

ftoL. = g'{.11 

fIHr= 9.3f' 
1-

W~:: .alo" 

W ~D/.. :: .'1131{ 

W~r~·07A'1.. 



STEP 

1. 
2-

3 

'f 

T~ wily ffNRJ.. Y51S 
R £ P l I c:.R r 10 N ~ 

INSTRUCTIONS 

LoAD 5Jl>E 1. fiN D .slOG 2-

OPTION/H PRoT. CeLL '- S NI 

IN Pu T II or K.o w _C; .. 

rN PuT It or C~I....!. ~ 

or v/tR/ItNt.E.. j,(J.Ttt 

CCRRD 1.) 

M6D€ 

P~T 
C.E.LL ? 

INPUT 
DATA/UNITS 

f'f of KOU<; 

I ~ o~ ('0[.( 

5 I.z:.NP r 11 1 AJ r £L L·* ( R L L KCt;.s Rill:. t..I..eJII2ED) 1/ IN t." LL 

• It. R.o w.s )( <:'6 Ls L 

.. ~ C-E L L SJ~I&S MuS T 8£ /iGi ilL 

to Pc A.Fo~M (') foP. i: I 1..... j =, :I. •• c.. f{' I z. •• /I X . '" , , -, 

7 OPT1oNBi. - t_o2R.f.c.T FJ?D"N~" I~ x" 
...... I tlH~~~T'- P 

* it. CoRRECT orHv W I [Ii ItJ a C.i J..L 

Rill 0 r 1111 AI fJ T ('~o RilE c:. T J..ffrT t.€.LL 

~NrR.." 

~ BE ~I f\.L CoMPvTRT/ONS 

't INsERT c..RR D .1 TN R£flD~ K F1Frf~ I~ 

PR E s S r N ~ (c..) IN (~ ) 

I-
Two to Ry R tYliL.ys /.5 of Vflf(IFtNC.'; w ITtf 

~1 RE.fL I C.fl TioNS (CR~i> 2.) 

8 
Auro - RERJ> 

~. • • • • 
J 

I 

STEP INSTRUCTIONS 

j.. ItisE&T t.R R. D .d It:i 6.~flD£f. JIETE l<-

P2ESS; IN/i (C ) uN C.t1&D 1. 

1 

53 

KEYS 
OUTPUT 

DATA/UNITS 

Llf_1 
10--1 [--I 
--- - ----

I--LJ I I 
~-]I I 
Iff II I 0.00 

I 1/ I 
I II I 
I II I 
I II I 
IB II I (lit feELL # 

I II I 
I E II I 
I II I 
I 1/ I 
I II I 
I II I 
I II I 
I /I I 
I ~ II I S5 TnTRL. 

I II I -",s Q " .. , 

I II I .ss_ ~IJL 

I II I .s~ IN T 

I II I ~ilQ,," 

I II I ~~ 

I II I dl- t',. I. 

I II I d.l r I>l r 
I II I ti.t FI1R.tt. 

I II I MS R.14l 

I II I All S t-/j L 
I II I JA>IMT 

II I ~6Lt.L 

l~ J I I F t' '" L 

II I F ItoJr 

• II I w 1. rllloU 

I II I w"t- uL 

I II I JAJ1. TN r 
I II I 
I II I 
I II I 



54 971)r('~ram I~ls'ln~ I 
STEP KFV ENTRY KEY CODE COMMENTS ~TFP KFV FNTRV IC .. V r.nn .. 

85- RJ 31 COMMENTS 
881 tLBLA 21 11 ( -
882 CLFG 16-53 J.NITIIILI 'l~ 858 RJ· -31 
8e3 P"C' 16-51 ~ 859 ST.f-j 35-55 45 • p'-" sroft!fE i 884 CLRG 1 ~ r- 868 ISZI 16 26 46 ... t.-t.,l,j 

~ow S 885 STOP 7r 11 861 ,'\': 53 ,,~l 

886 RJ· -31 UI..S 862 ST+i 35-55 45 
887 STOP -r 12 

#"IN ctw.. 863 R1- 16-31 ,j.J 

888 RJ -31 864 ,:';:1 16-41 
889 STOC 7~ 1J 865 @ fW 

~'w 

818 R·t- 16-31 866 STOD 35 14 
811 ){ _7':; 867 ReLE 7~ 12 ww ..,0 

812 1 @1 868 ReLE 36 15 
813 E 86 869 X='r'? 16-33 
814 \. .. ~v 

iipi -41 8?8 (;582 23 82 
815 v"'It,..r='7· 16-34 871 1521 16 26 46 ,,',.," j: 

816 GT09 22 @o 872 RCLI 36 46 
817 1 131 8"-,j 1 111 
818 STC! 35 46 874 - -45 
819 e ee 875 RTN 24 
828 RTN 24 876 ,:L8LD ':'1 14 SET p/...ft r,.. ~ .. 
821 *L8L9 ,,~ 89 € ~R.o ~ U~!c'k 877 SF1 16 21 81 foR ?f<INrt/rJr, "-~ 

822 (i 88 FoR.. ~ XtAL 
878 RTN 24 

8·"" -24 879 tLBLE ':'1 15 of ceLL /)It~ 
.:~, > /(:, .:..~ 

824 RTN 24 888 ST-j 35-45 45 ~ Sum 
825 tLBLP 21 12 881 ,,~ r-Ellrr..y of ,,,;' .J,j 

826 no:.' 16 23 81 882 ST-B 35-45 8@ Rimo vc etL/.. 

8"" PRT:·; -14 Xii 1< 883 ReLD 36 14 1!.f(lLoA. .:. 
828 ST+i 35-55 45 884 f 81 ~ 

! 829 \.I~ 53 885 - -45 {i~ 

I 838 ST+@ 35-55 8@ 886 STOD 7<:: 14 ww 

831 RCLD 36 14 887 RTf.! 24 
832 , @1 888 tL8L2 ')1 82 t-L~!1 fL. l .:.. .. 
833 + -55 889 1 81 1-
834 STOr .,.c: 898 "7 8? ..... ...; 14 , 

R.t.s~r foil. 
835 RCLH 36 11 89i X:1 16-41 
836 ReLD 36 14 892 STOE 35 15 "'4,1. r ~ 
837 X=Y? 16-33 893 RCLi 36 4<:: .-
838 (;S81 23 81 894 ~.r.,:. r-

ii'" ... j 

839 RTN 895 'I'("'I.~T f ~ 26 46 24 c..oMPvre 
l~'';''j .it, 

848 tLBLl 21 81 8Q~ r521 16 26 46 Jb 

841 pC'~ we 16 51 t 897 ST+i 35-55 4S 
842 RCLE 36 15 STOP-E. ceLL 898 D521 16 25 46 
843 • 81 899 DSZI f~ .,.~ 46 l ¢ {<.t>w f; u'" s ~o .:..~, 

844 + _~c: 188 e Be .,,, 
84S STDE 3S lS t ~t1W1S 181 STOi -r 4S or ':', ... 1 

I 

846 RCLi 36 45 182 RCLE 36 15 
847 F1? 16 23 131 SQ.ufftteS 183 X:1 16-41 

I 

848 SPC 184 B Be 16-11 
849 Fl? 16 23 81 18S STDE 7r 

\oJ ... } 15 
858 PRn:: -14 186 RTN 24 B£.t;iri 
851 F1? 16 23 81 187 tLBLC '"I' 13 &-4fl1eRA rI ON ':l 

852 SPC 16-11 188 ReLB 36 Ba of or S;VMS 
853 ReLI 36 46 189 STOE 7C: 15 , W~, 

~QII"'IJ..£S f 854 • Gl 118 8 8e l 

855 i 87 111 5TOtl 35 Be Pi NO \I If Tit !lJLll. 

856 x:r 16-41 112 1 al 
REGISTERS 

o uSE]) 1 
C~ LL 1 2CEl..L..2 3 CELL 3 

4 
C(;Lt. 'I 5 6 

e£LL' 
7 

C.eL.L f"" C'LL 7 
8 
C£LL f 

9 
ceLL. 'I 

50 51 52 53 54 55 _ 56 57 58 59 
eEI-Llo CEH 1/ CELL 12. C £l..L I~ C£L.L II.{ tELL. /5 tELL If. uSeD lJS£f> fJ~ £1> 

A :II- IN UH.L IB tr c.,."L s. Ie -tt Rows 
0 

VSe~ IE USLD II USeD 



97 Pro~ram I~ls.ln~ I I 55 

K~~ cnn~ COMMENTS I{~V ~NTAV KEY CnOF COMMENTS 
113 0 ,j.J 46 ! 169 DSZI 1£ 25 4£ 
114 STOD 35 14 178 RCLA 36 11 
115 .LBLe 21 16 15 171 ST:,.i 35-24 45 
116 RCLB 36 12 172 DSZI 16 25 46 
117 RCLC 36 13 173 RCLC 36 13 
118 \ -35 174 RCLfi 36 11 
119 RCLD 3£ 14 175 x -35 
128 + -55 176 ST:,.i 35-24 45 
121 .X=i-'? 1£-33 177 RCLG 36 88 
122 H03 "'.., 83 178 X2 53 .:..~ 

1"-.. ,j RCLi 36 45 179 RCLti ~~ 
~·b 11 

124 SH8 J5-55 88 188 RCLB 36 12 
125 RCLB 36 12 181 ;. ... -35 
126 RCLI 36 46 182 RCLe 36 13 
j?7 
~I + -55 183 x -35 

128 STOl 35 46 184 SiGH 35 11 
129 HOe ".-; 16 15 185 -24 ! .:.: 
138 *LEU 21 83 186 STUB 35 88 , 

131 RCLD 36 14 187 *LBL5 ..." 85 .=oJ 

132 RCLB 36 12 188 RCLti 36 88 
133 1 81 189 Si-; 35-45 45 
134 T -55 198 lSZI 16 26 46 
135 X=,/'? 16-3J 191 RCLI 36 46 
136 bT04 22 04 192 2 82 
137 RCLD 7~ 

~,b 14 193 8 88 
138 1 81 194 Xtr? 16-32 
139 + -55 195 bT05 

..,..., 
L.~ 85 

148 STOr 35 46 196 RCLE 36 15 
141 STOr 7r 

,.;..1 14 197 RCL8 36 88 
142 RCLe 36 8e 198 - -45 
143 I •• '~' .-".L. ~7 

,.;'"' 199 STaE 35 15 
144 p-+c .. ~. 16-51 288 p-+c 

"w 16-51 
145 ST+7 35-55 B? 281 RCL7 36 87 
146 p-+c .. " 16-51 282 ReLe 36 88 
147 e 88 283 Xtr -41 
148 STOe -"r 

':;..1 OB 284 STaB 35 B8 
149 RCLI 36 46 285 RJ· -31 
15B bTfie "::-:: 16 15 286 8T07 35 87 ...... 
151 *LBL4 21 84 287 RCLE 36 15 
152 e 88 288 RCL? 36 87 
153 STOe 35 88 289 - -45 
154 1 81 218 STOD -r 

,j.J 14 
155 £ 06 211 RCL? 36 87 
15£ STUI 7r 

,.;..J 46 212 RCLB 36 8S 
157 ,:LBLh ..." 16 12 213 - -45 £. ... 

158 RCL; 36 45 214 RCL9 36 89 
159 ST+8 35-55 B8 215 - -45 
168 DSZI f~ ~~ 46 216 ST07 35 B-~b ... .; ,.-

I. 161 bTDk, 22 16 12 217 RCLE 36 15 B~G-/rJ 
1 ~'" b<: 1 81 218 SPC 16-11 PR{Nr 
1£3 S 89 219 PRiX -14 

R..o"lIpJ E-164 STDI 35 46 228 RCL9 3£ 89 
1£5 RCLH 36 11 221 PRiX -14 
1£6 RCLE 36 12 222 ReLS 36 68 
167 .;.-: _ 7r: 223 PRiX -14 w,", 

168 ST:,.; 35-24 4r:: 
'"' 224 PSE 16 51 

------
LABELS FLAGS SET STATUS 

A r:~ c...!~" 
B "X-;j/t ~ () C C.mpuTE. D srf 1 E i.- 0 - TRIG rfl"r. FLAGS DISP 

a bUS") c d e uS ~O 1 vsi.D o~o~ 
0 DEG ~ FIX ~ 

0 1 
US/H> 2 VS€D 3 USe i> 4 vsf'D 2 - 1 0 [M"" GRAD 0 SCI 0 

5 lJSED 6 7 8 9E~t..o~ 3 2 0 ~ RAD 0 ENG 0 - 3 0 ~ n-Z...-



56 97 I)rc'~ram IJs'in~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 991 ReL? 36 B7 8r ", .. 86 ..JI ti 982 PRTX -14 858 >{#')"',? 16-32 883 ReLD 36 14 859 GTO? 22 6? 994 PRTX -14 

969 SPC 16-11 99S SPC 16-11 
861 DSP4 -63 04 896 RCLC 36 13 862 RCLC jb 13 8B7 01 863 RCL9 36 !Fi BB8 Ar 

-35 -'1",.' 864 ..•. 
899 STGC i'~ '"' ~:,-' ... ,:, 

965 RCLe 36 13 819 PRIX -14 
866 RCLD 36 14 811 ST.;9 35-24 09 867 .::. -35 812 RCLB 3£ 12 868 -45 813 131 869 RCLL 36 14 814 -45 978 R£:L£ 36 15 815 STOB '7r: f " 

-55 
..... ' .... ' ~ .. 971 + 816 PRTX -14 97 -:1 

.-, . ., 
J .. - -':'&f 817 5T.;8 :5-24 8S 873 PRTX ' .• -lot 818 RCLE '7~ 12 36 ~·ti 874 RCL£; f':' 

~ .. 819 ~:CLC 36 13 87S RCLB 36 88 828 v _7r: 
876 _7r: 

..... ..,.; 
."\ v .... ' 821 STor 7'::::- 4£ RCLf 36 12 

~ . .., 
8"'"' ,. ( 

822 PRTX -14 
878 RCLD 36 14 823 CT=.-" 35-24 87 879 -35 

..... :j .j 
.:.~ . 

824 RCLH 36 f ' 
At:: ... 1 888 -'t~, 82S RCLB 36 12 881 ReLf "36 14 

8"~ -45 882 RCL£ 15 Lb 
')b 827 RCLC 36 13 883 + -55 828 Ar 

-'t,.} 
984 -24 829 RCLI 36 46 885 PRT.'i •. f 

-~'t 938 -45 886 RCLB 36 of .-, 
J.": 831 131 887 ReLe 36 ,.., 
~,j 932 -45 888 x ........ 833 PRTX -14 

889 ReL7 36 07 834 RCLD _.- , A 
,jo ~'t 

890 .. ~;. _71:;' 
~ . .., 83S ~"~Ll -J.! 

991 RCL£; 36 f':' 
."l+- j . ~ 

.i.i.. 836 -24 892 n'--I ,... -~ f-:r 
I';:i..~l· ~t· .i':' 837 STGD '7r 14 893 _7r: >oJ,.} 

};~ v" 938 SPC 16-11 8Q' RG.D 36 14 J't 939 R!'I q 36 69 895 -J5 
.1..-'--" 

.:':, 
848 PRTX -14 

8Q~ -4S _·b 841 RCLB 36 13° 897 ReLD "36 " .. f 
... 

l't 842 PRTX -14 898 R·--' ~ 36 IS .i..~~ 843 RCL7 36 87 899 + _t::r: 
tJ ... • 844 PHX -14 18B - -24 845 RCLD 36 14 181 PRT.\' -14 846 PRiX -14 

182 RTf{ 1"",." 
':'r 84i' SFC 16-11 183 R····S r, 
,)J. 848 5 133 

849 STor -". 
,j,.} 46 

85e tLBU ." 87 '::.L 

951 RCLi 36 45 
852 RCLD 36 14 
953 -24 
854 PRiX -14 110 

855 DSZI 16 "r 
L~ 46 

8C;~ ~t> Reu 36 46 
REGISTERS 

2 3 4 5 6 7 8 9 0 
!Y1S.rN r (I? SCot. /YlS il-aw 

S1 S2 S3 S4 S5 S6 S7 S8 S9 SO 
US£D iJSE [) f)sED t/S~D lIseD l.J.fr': 1> 1/5£0 iJ.5£ D (JSt3D 

A IB d.fcol... Ie clfRo~ 0 E 
S5To rltL... y tlS££) /Ii In 5 £ R.P-.o ~ 



Program Deseripfion I 
Program Title Multiple Linear Regression for 3 Independent Variables 

Contributor's Name 

Address 

City State Zip Code 

Program Description, Equations, Variables Regress i on coeffi ci ents a, b, c, and d can be found 
by solving the following system of equations. Gauss' elimination method is applied. 

L:t. = na + b L:X. + C L:y. + d L:z. 
1 , 1 1 

2 L:(x.y.} + d L:(x.z.} EX. t. = a L:x. + b L:(x.} + C 
1 1 1 1 1 1 1 1 

+ b L:(x.y.} 2 L:y.t. = a L:y. + C L:(Y.} + d L:(Y·Z.} 
1 1 1 1 1 1 1 1 

= a L:z. + b L:(z.x.} + C 
2 L:z.t. L:(Y.z.} + d L:(Z.} 

1 1 1 1 1 111 

Also the multiple correlation coefficient is 

2 a L:t. + b L:x.t. + c L:y.t. + d L z.t. - (L:t
1
·}2 

R = ____ ~l ______ ~l~l __ ~--~l~l--~----~l~l--~n~--~--

H.2 _ 1 (H.}2 
1 n 1 

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

(i.e., a = O). 

Multiple linear 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 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. 

57 
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Sketch(es) 

Sample Problem(s)_A __ se.tof_data -points. are ~ i",en. as the _ follow; n~-=-

___ 1 2 3 4 5 

----xi 7 1 11 11 7 

---yt----- ___ 2.5 29 56 31 52 

z. 6 15 8 8 6 
~--

t. -@-- 52 20 47 33 -----1-

____ ftnd_the_ reg res s ion 

sums of cross products. 

coefficients a, b, c, cI~ R2 ,_sums of squares, and 

Solution(s) Load side one and two of card 1. 

_LJilLlt125 [t ] 6 [t ] 60 [C1---+ 1, 1 [t ] 29 [t ] 15 [t ] 52 [CJ---+l) ..... 

ZIt] 52 [t] 6 [t] 33 [C]---+ 5 •.... 

(LXi = 3? .. L.Y1,=-193. LZi = 43. Itt = 212 • 

.Jd.Y-= l52.5.L~XZ_==.._2L51~Xt.._=J440, LYZ. =_1.593~_Lyt = 7301 ,LZt = 1874, 

__ ~=u3lLL_L~_ = 8267LLZ_
2

::.425 Lkt2 
= 10002) 

~.sideQneandtw.o.uQfcard 2. Switch to I NORM\. . %. 
_~==~g =103._447>--.0 =~1.21i4L-~_= -1.037, 9_=-1.339; [D]---+ R = 0.999 

-.Z-LtJ 25[ tLD-l.EJ---+ t =fiQL50 

Reference(s)_j)r~per& __ ~l]ljth "Applied Regression Analysis" John Wiley & Sons, Inc. 1966 



Sketch{es) 

j L 2. 3: 41 j 5 
I 

I l' 2' 3' 4' I 5 ---- ----- ... x 
------..,---- • ----- I -. ------+ r --, 

y 2 3 9 1 11 i I 7 
.----.:... f----, -~, - , -, 

I .' I 
? 1- ,3,_~~_~_~+3_ 

t . 14 ' 29 : - '42 - - -53 :-128 . 
.. . 

Sample Problem{s) Example 2: Decide the regressjon line for the.above setDf.. 
data points. 

Sol uti on: 
Load side 1 and side 2 of card 1. ~ []J 

1[I]2[i]3[i]14~~ l(x!). 2(y!}. 3(z!). 14(t!). I.(i) 
?ill~ill7EJ29W-;> ...... , 

3W9W7W42W ~ ... '.'.' 
4G]11[i]9[i] 53 W > ..... , 

5W7li~hw28W~ ...... , 
0[]~15(IX), 32(Iy), 29(Iz), 166(It). 

[[][QJ~114(IXY), 89(IXZ), 550(Ixt), 2IO(Iyz), 1272(Iyt), IIOO(Izt). 
[f](gJ~55(Ix2). 264(Iy2), 197(Iz2), 6394(It2). 
To store data on a card, [f][WRITE DATAl. 

Load side 1 and side 2 of card 2. Switch to [NORM] 
[£J~I.000 .... -8(a), I.OOO(b), 2.000(c), 3.000(d). 
[QJ~ 1. OOO( R2) 

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

WW-?1.000{b), 2.00P{c), 3.000 (d) 
ill~1.000(R2), 4E111ill91I1 ~53(t), 58]7[i]3ilP28(t). 

Iberefore the set of data poi nts is an exact zero intercept regress i on 1 i neL... ___ _ 

Reference (s) 
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I)rf)~ram I)~s~rip'if)n II 
Sketch(es) 

i 1 2 .3 4 

x- 1.5- 0;45- 1.8 r.8-

y 0.7 2.3 1.6 4.5 

t f·1 4.0 4.1 9.4 

Sample Problem(s) Example3 : For th~~b_Qv~ set of ci~t~ points, find the regre~!?ton 
line with two independent variables. 

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

Solution: Simply consider all the zi's as zero, and treat this problem as an3 
independent variable linear regression. 

Keystrokes: 
lQ.a.cL side 1 and side 2 of card 1. ill [ill 
1. 5W· 7G]0[j]2.1[I]-? 1.5(x1)' 0.7(Y1)' O(zl)' 2.1(t l ), 1(i). 

_~ __ 1_5[TI2.3illoEJ4 l1J~ ..... , 
1.8[!]1.6QJ004.l[I]~ ..... , 

_2_:~GJ 4. 5ill oGJ 9. 41IJ~ ..... , 
ITJ~6.55, 9.10, 0,19.6 (Ix, Iy, Iz, It) 

[£]LQJ-?17.57,O, 38.65, 0, 59.53, O. (Ixy, IXz, nt, Iyz ... ) 

Load side 1 and side 2 of card 2. Switch to I NORMI. 
ill~-O.097(a)~0.791(b), 1.627(c), Oed). 

_Etl-:71L~9B(R2) 
_~ill3 CD 000..-,),6. 366 ( t) 

Reference (5) 
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2 
-+-L:x , ••• 

L:Xi , ... 

~~ultiPle Linear Regression 

~ 
~ Sta rt Pri nt? 

Card 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 IOnn sinE> 1 ann 2 of r.nrd 1 Clc=J 
2 Initialize L_uAJ [- I n.oo 
3 To set print mode* [~[ I 1 00 

4 Do steo 5 6 for i = 1 2 ... n c:::=ll J 

5 Input data: x. x· [ t [ l I 
v~ v~ It II I 

I I [ t II .. J z. z. 
t

l 

t: [ C I [ I i 

6 If you made a ~istake in inouttina x. v. z. 
1 [ 1[· I 

t., then correct by ---~ J J J [ t II .. J x. 
/ [ t II 1 
z~ r t II I 
t~ I_ILl [ I i - 1 

7 (optional) Recall the sums 
J I E ] r I LX. L:v. L:z. -

I j I I 
I I ~ 

It 

8 (optional) Recall the sums of products I f J I 0- 1 ~xY',dz,L:xt 
-

I I _ I [ I 1.vz. LL.d .. I.z t 
9 (o.Q.ti ona 1 ) Recall the sums of squares I _ f II E I L:X,2 L:V,2 

I 11_ _ J 1.7 2.J.t 2 
10 (Optional) To record data. press [ j I - 1 

1 1 

[fJ IWHIIE D8181 and record. [ - II j 

11 Load side 1 and side 2 of card 2. l II I 
12 For zero intercept, go to step 14. [_ ~~_I r --l 
13 Calculate normal regression coefficients I C I [ ._-] a,b,c,d 

then go to step 15 L II J 
14 Calculate zero intercept regression coefficients If] f_ ( __ 1 b,c,d 
15 Calculate the correlation coefficient I o -ll--~_J R2 

16 Calculate estimated t from reqression I .. -I [- ··--1 
- -----------

input x x [-f] L~_J 
y y l_..t~-I r-- ... J 
z z I E I [ __ I t 

17 Repeat step 16 for different (x. v, z)'s r- _ J 1_ -] 

18 For a different regression, load data card I-l [. __ I 
and go to step 12. 1_ J l=~-I 

I J L__l 
[ -

Il J 

USER INSTRUCTIONS Continued next paqe I .Il_- .] 
I - 1 [ ] 
1- J 1_ J 
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~1 Multiple Linear Regression Card 2 

~ +b,c,d 
~ +a,b,c,d xtytz +t 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

19 For a new case ao to steo 1 CJ CJ 
c:=J CJ 

NOTE: *To clear print mode, press+ LeW I a j 

c=:J [ I 
[ _l [ ----] 

[ __ ~J [ J 
[ -~] I j 
[ ---] I J 
[- -1 1~ ___ J 
L~=--l [ --~ 
l_--~ L_~J 
[--] iJ [-___ J L J 
[--=_1 1~_J 
l_=J [ -~ 
t= __ J [ J 
[.:=- I C_~_1 
1----- I [~ 
L-~ f-~ 

C~ 1 [=-J 
[~~ L __ -:-=J 
[-] C] 
[- I C.J 
[ ---] [ :=J 
[...=J [--~ 
[-] [.....=J 
[-~ [-:=J 
[~~ l~ 
LJ l=-.=J 
L_=--l L __ ~ 
[ 

----

1 [~-_ -I 
l ___ l L .....J 
[ ~=-:J [ J 
[ -J C-] 
[ ---] L=l 
[ --I l _______ J 

Ll L~] 
I ---

_J f-~ 
1--] L---] 



STEP KEY ENTRY KEY r-nn~ 

8B1 
882 
883 
884 
885 
886 
887 
888 
889 
818 
811 
812 
813 
814 
815 
816 
817 
818 
819 
828 
821 
822 
823 
824 
825 
826 
827 
828 
829 
838 
831 
832 
833 
834 
835 
836 
837 
838 
839 
848 
841 
842 
843 
844 
845 
846 
847 
848 
849 
85B 
851 
852 
853 
854 
855 
856 

*LBLA 21 11 
CF8 _ 1622_88 
CFl 16 22 81 

CLRG 16-53 
P:S 16-51 

CLRG 16-53 
P:S 16-51 

e 88 
RTH 24 

*LBLB 21 12 
SF8 16 21 88 

1 81 
RTH 24 

*LBLC 21 13 
X:I 16-41 

STxl 35-35 81 
STx2 35-35 82 
STx3 35-35 83 
STx4 35-35 84 
X:I 16-41 

STOD 35 14 
GSB8 23 88 
ST+4 35-55 B4 

X2 53 
GSB8 23 B8 
ST+B 35-55 8B 

RJ- -31 
SIDC 35 13 
t;SBB 23 88 
ST+3 

ST+5 
X2 

r;SB8 
ST+8 
P:S 

RJ­
STOB 
r;SB8 
ST+2 
P:S 

ST+8 
X2 

t;SB8 
ST+2 
P:S 

RJ­
STDA 
r;SB8 
ST+l 
5T+5 

X2 

GSS8 
ST+6 
RCLA 
ReLB 

35-55 83 
16-51 

35-55 85 
53 

23 B8 
35-55 B8 

16-51 
-31 

35 12 
23 88 

35-55 B2 
16-51 

35-55 B8 
53 

23 B8 
35-55 82 

16-51 
-31 

35 11 
23 88 

35-55 81 
35-55 85 

53 
23 BB 

35-55 86 
36 11 
36 12 

97 Pn)~ram I~ls'ln~ I Card I 
COMMENTS STEP KEY ENTRY KEY CODE 

Input x~) "Ii. > ~~) 
ti. ) a.nd CAJc.u.Ict-k.." 

REGISTERS 

857 
858 
859 
868 
861 
862 
863 
864 
865 
866 
867 
868 
869 
878 
871 
872 
873 
874 
875 
876 
877 
878 
879 
888 
881 
882 
883 
884 
885 
886 
887 
888 
889 
898 
891 
892 
893 
894 
895 
896 

x 
GSB8 
ST+7 
P:S 

ST+l 
P:S 

RCLA 
RCLD 

x 
GSB8 
ST+9 
RCLB 
RCLC 

x 
t;SB8 
P:S 

SH3 
ST+7 
RCLB 
RCLD 

x 
GSB8 
ST+4 
RCLC 
RCLD 

x 
t;SB8 
ST+9 
RCLA 
RCLe 

x 
GSB8 
ST+6 
P:S 

ST+8 
F8? 

GSB9 
RCLI 

1 
GSB8 

897 + 
898 STOI 
899 RCL4 
188 STOA 
181 RCLI 
182 STOB 
183 ST.;1 
184 SH2 
185 SH3 
186 SH4 
187 F8? 
188 r;SB8 
189 RTH 
118 *LBL9 
111 RCUI 
112 PRTX 

-35 
23 88 

35-55 87 
16-51 

35-55 81 
16-51 
36 11 
36 14 

-35 
23 88 

35-55 89 
36 12 
36 13 

-35 
23 8B 
16-51 

35-55 83 
35-55 87 

36 12 
36 14 

-35 
23 88 

35-55 84 
36 13 
36 14 

-35 
23 88 

35-55 89 
36 11 
36 13 

-35 
23 88 

35-55 86 
16-51 

35-55 88 
16 23 88 

23 89 
36 46 

Bl 
23 88 

-55 
35 46 
36 84 
35 11 
36 46 
35 12 

35-24 81 
35-24 82 
35-24 83 
35-24 84 
16 23 88 

23 88 
24 

21 89 
36 11 

-14 

63 
COMMENTS 

I[ IncLtx 



64 97 Pr('~ram I.4is'in~ I I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 RCLB 36 12 169 SPC 16-11 
114 PRTX -14 178 RTN 24 - - - --115 RCLC 36 13 171 *LBLe 21 16 15 
116 PRTX -14 172 RCL6 36 86 
117 RCLD 36 14 r'- PRTX -14 Ke.ca. II ~ X 2.) ~ 2.) 

(,j 

118 PRTX -14 174 P:S 16-51 
119 RTH 24 175 RCL2 36 82 Z 2.. ~t.2. 
128 *LBL8 21 88 - - ~ - - ,c ) 

176 PRTX -14 
121 DSP8 -63 88 '"Print (., 177 RCL8 36 88 
122 PRTX -14 178 PRTX -14 
123 DSP2 -63 82 179 P:S 16-51 
124 SPC 16-11 188 RCL8 36 88 
125 RTH 24 181 PRTX -14 
126 .LBLB 21 88 --- -- 182 SPC 16-11 
127 Fl? 16 23 81 Chan~e. ~t'\ 183 RTH 24 
128 CHS -22 tor covv- . 0 n ,- - ~ - -
129 RTH 24 
138 *LBLD 21 14 

CO,(T~'On 131 SF! 16 21 81 
132 GSBC n 13 
133 CFl 16 22 81 
134 RTH 24 190 

135 *LBL£ 21 15 - - - - -
136 RCLl 36 81 
137 RCLI 36 46 
138 X -35 
139 PRTX -14 
148 RCL2 36 82 
141 RCLI 36 46 '"Reca II z)() Z(:b 
142 X -35 

~~)z-i" 143 PRTX -14 
144 RCD 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 RTH 24 
154 *LBLd 21 16 14 -- -- - 210 

155 RCL? 36 87 
156 PRTX -14 
157 RCL8 36 88 

~~}I ~X~h ~Xc) 158 PRTX -14 
159 RCL9 36 89 ~xt)~~)~~t) 168 PRTX -14 
161 P:S 16-51 £:z.t 
162 RCLJ 36 83 
163 PRTX -14 
164 RCL4 36 84 220 

165- PRTX -14 
166 RCL9 36 89 
167 PRTX -14 
168 P:S 16-5i 

LABELS FLAGS SET STATUS 

ASfart Bt-pr/nt ~pu.+ nnr~c_+7ot'\ ~)()£'1) •. , ~I'nt- FLAGS TRIG DISP 
a b c d e z. ~ 2. IC,vr~G:h~ ON OFF 

~ VyU-l."", ~) ~'1) ." 0 0 [B"" DEG ~ FIX 

o CJ..Is 1 2 3 4 2 1 0 lM"" GRAD 0 SCI 0 
2 0 iM'"" RAD 0 ENG 0 

5 6 7 8"Pr ,- ni.. i.. 9 P,..;nt:. 3 
0 g' n~ 3 



STEP KEY ENTRY KEY CODE 97 65 
COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 *LBLe 21 16 i3 857 8 88 
882 SFI 16 21,81 858 STOD 35 14 
883 *LBLC 21 13 859 P:S 16-51 
884 B Bf1 868 RCL6 36 86 
885 STOE 35 15 861 P:S 16-51 
8B6 5 B5 862 STOC 35 13 
887 5 TOO 35 14 863 (;sB&, 23 16 12 r- - ---
888 RCL5 36 85 864 *LBL3 21 B3 
8B9 STOC 35 13 865 P:S 16-51 
818 RCL9 36 B9 866 RCL2 36 82 
811 ST05 35 85 867 ST-:-2 35-24 82 
812 GSB" 23 16 12 st /' . :+" 868 SH3 35-24 B3 
813 8 88 /-e-IWl'Yl4. oY\ 869 ST.;4 35-24 B4 

rd I' ' h' 814 5 TOE 35 15 878 P:S 16-51 3-e..1rYlInG or) 815 1 Bl 871 1 81 
and (h /(!.(.do. ~ 816 8 BB 872 1 81 

817 STOD 35 14 873 5 TOE 35 15 a) h) c. ) d.. 818 P:S 16-51 874 5 85 
819 RCL8 36 88 BlS sTOD 35 14 
828 RCL4 36 B4 876 P:S 16-51 
821 STOB 35 88 877 RCL7 36 B7 
822 x:r -41 878 P:S 16-51 
823 P:S 16-51 879 STOC 35 13 
824 STOC 35 13 888 t;SB" 23 16 12 
825 GSB" 23 16 12 881 P:S 16-51 
826 8 B8 B82 RCLA 36 11 
827 5 TOE 35 15 883 5101 35 81 
828 1 81 884 X2 53 
829 5 85 885 RCLB 36 12 
838 sroo 35 14 886 - -24 
831 P:S 16-51 887 ST06 35 B6 
832 RCL5 36 85 888 RCL9 36 89 
833 RCL9 36 89 889 RCL8 36 88 
834 ST05 35 85 898 X~8? 16-42 
835 x:r -41 891 - -24 
836 p"C .. " 16-51 892 STOD 35 14 
837 S10C 35 13 893 RCL3 36 B3 
838 (;5B" 23 16 12 894 x -35 --- - --839 *LBL2 21 82 895 RCL4 36 84 
848 RCL6 36 86 896 - -45 
841 SH6 35-24 86 897 CHS -22 
842 SH7 35-24 87 898 RCL2 36 82 
843 SH8 35-24 88 899 P:S 16-51 
844 ST.;9 35-24 89 188 - -24 
845 6 86 181 STOC 35 13 
846 5 TOE 35 15 d " . 182 RCL7 36 B7 
847 5 85 

.;l. ~ ~ I, YYlI I')Q -h 0 V\ 
183 x -35 

848 S100 35 14 IB4 CHS -22 
849 P:S 16-51 185 RCLD 36 14 
858 RCLl 36 81 186 RCL8 36 B8 
851 P:S 16-51 187 x -35 
852 5 roc 35 13 188 - -45 
853 (;SB" 23 16 12 189 RCL9 36 B9 
854 5 85 118 + -55 
855 STOE 35 15 111 RCL6 36 86 
856 1 81 112 - -24 

REGISTERS 

o ~l-L1.) 1-v, In 2 3 4 
£.-l/n 

5 6 2-
7 Z (x '1) 8 9~(Xt) ~I.j In ~:a/n ~,'1.xt ~x ~()(~) 

50 51 52~ (Lj) 'l. 5~cY~) 5~&-L) 55 56 ~ 57 
58£.{.:e ~ S~(-el) ~YI~lj-i) ~x.'1)) '£t £~ .. ~(~) £,ex) £:t I') z.(!j e) 

~IYlP x)£t) a.. I BUmp ':J,b IC&mp-e", c.. o --ten'l P -/; ) cJ IE ()5~ J Ind.a. 



66 97 I'r()~ram Ijis'in~ II 
STEP KEY ENTRY KEY CODE 

113 
114 
115 
116 
117 
118 
119 
128 
121 
122 
123 
124 
125 
126 
127 
128 
129 
138 
131 
132 
133 
134 
135 
136 
137 
138 
139 
148 
141 
142 
143 
144 
145 
146 
147 
148 
149 
158 
151 
152 
153 
154 
155 
156 
157 
158 
159 
168 
161 
162 
163 
164 
165 
166 
167 
168 

STOB 
RCLl 

.'x.. 

CHS 
RCLC 
RCL2 

RCLD 
RCLJ 

x 

RCL4 
+ 

Fl? 
8 

STOH 
Fl? 

bT07 
PRTX 

*LBL7 
RCLB 
RCLC 
RCLD 
(;T09 

*LBU, 
RCLE 

1 
+ 

STOE 
STOI 
RCLC 
(;S80. 
RCLE 

4 
X=Y? 

RTN 
5 

+ 
x=r~ 

RTN 
5 

+ 
x=y" 

RTN 
5 

+ 
X=),? 

RTN 
(;TOb 

*LBL" 
RCLi 

x 
RCLI 
RCLD 

+ 

35 12 
36 81 

-35 
2 ~' - '-

36 13 
36 B2 

-35 
-45 

36 14 
36 83 

-35 
-45 

36 B4 
-55 

16 23 81 
88 

35 11 
16 23 81 

22 87 
-14 

21 87 
36 12 
36 13 
36 14 
22 89 

21 16 12 
36 15 

81 
-55 

35 15 
35 46 
36 13 

23 16 11 
36 15 

84 
16-33 

24 
85 

-55 
16-33 

24 
85 

-55 
16-33 

24 
B5 

-55 
16-33 

24 
22 16 12 
21 16 11 

36 45 
-35 

36 46 
36 14 

-55 

COMMENTS 

~-----

Suby-ou.+iY\~ -fby 
e..l."yY\ \ "Y\a.-h ~ n 

LABELS 

STEP KEY ENTRY KEY CODE 

169 STOI 
178 X:Y 
171 ST-; 
172 
173 
174 
175 
176 
177 
178 
179 
188 
181 
182 
183 
184 
185 
186 
187 
188 
189 
198 
191 
192 
193 
194 
195 
196 
197 
198 
199 
288 
281 
282 
283 
284 
285 
286 
287 
288 
289 
218 
211 
212 
213 
214 
215 
216 
217 
218 
219 
228 
221 
222 
223 
224 

RTN 
*LBLE 

RCLD 
x 

RCLC 
x 
+ 

x:y 
RCLB 

x 
+ 

RCUi 
+ 

*LBL8 
PRTX 

SPC 
CFl 
RTN 

*LBLD 
RCL5 
RCLB 

P:S 
RCLl 
RCUI 

x 
+ 

RCL8 
ReLC 

+ 
RCL5 
RCLD 

x 
+ 

RCL6 

P:S 
LSTX 
RCL8 

CHS 

(;TOS 
*LBL9 

RJ­
RJ" 

PRTX 
Rt 

PRTX 
Rt 

GT08 
FLAGS 

35 46 
-41 

35-45 45 
24 

21 15 
36 14 

-35 
-41 

36 13 
-35 
-55 
-41 

36 12 
-35 
-55 

36 11 
-55 

21 88 
-14 

16-11 
16 22 81 

24 
21 14 
36 85 
36 12 

-35 
16-51 
36 81 
36 11 

-35 
-55 

36 B8 
36 13 

-35 
-55 

36 85 
36 14 

-35 
-55 

36 86 
-45 

16-51 
16-63 
36 88 

-45 
-22 
-24 

22 88 
21 89 

-31 
-31 
-14 

16-31 
-14 

16-31 
22 88 

COMMENTS 
-r--------------~ 

I 

Inpu.f )()y.)~j 
and cakula.k. 
t 

-- ---

1 

L~-
I 

SET STATUS 

TRIG 

DEG ~ 
GRAD 0 
RAD 0 

OISP 

FIX ~ 
SCI 0 
ENG 0 
n~ 



Program Deseripfion I 
Program Title snroL'UNEOUS EgUATIONS IN SIX tJlIIllOIKS 

Contributor's Name Robert E. DeBe 1 t 

Address 

City 

9867 Taylor Court 

:PiclterillctoD 

Program Description, Equations, Variables 

Coetfticie.t. r rl a1 t.l 

Mat.rix. r2 .2 t.2 

r3 83 t.3 

r4 84 t.4 

r:S .:s 1;:5 

r6 .a ta 

State Ohio 

ul Tl wJ Itl 

u2 T2 .. 2 1t2 

u3 T3 .. 3 1t3 

u4 M .. 4 1t4 

.15 T:S 116 Jt:s 

.8 T8 ... 1t8 

Zip Code 4314T 

By Crout.' •• ethod, let. (aij ) be t.h •• 1 .... t. ot the gi TeD .at.rix .. d (A,j) 
be t.he e1_8I1t.. of t.he d.riTed .at.rix. Ihen 

(diagonal tem.) 

(i > j, giT •• t.he lo ... r halt) , 

( i< j, giTes the upper halt) 

The .0Iut.iOD Teetor i. 

• A. 1 1, .. 
(i • 1, ••• , .) 

Operating Limits and Warnings 

1. Re-order the equation., .. oh that rl i. not. sero. 

2. "Error" t.pli •• inconsi.t.ency. 

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. 

67 



68 

Sketch(es) 

Sample Problem(s) COIIp1Ite the •• 11ltio. for the fo11o ... ing .et of equationsl 

Yaria.le. aad coefficient .atri~1 

r-

r 

11 

34 

110 

148 
,-""~ ~ 

381'.6 
19669 

SolutiOIl(5) 

Reference (5) 

-
• t • T ... It 

34 170 148 3816.6 19669 1181.6 

110 148 3816.6 19889 106326.826 4884.66 

148 3816.6 19869 106326.626 613218.16 22810.916 

3818.5 19869 106326.826 613288.16 3112438.632 90846.9626 

19669 106326.826 613286.16 3112438.632 11161326.61 412293.4438 

106326.626 613286.16 3112438.632 11161326.61 100381:581.' 1868110.191 

r - -11.32668830 

•• -28.88312210 

t - .f6.32824696 

u - 1.166026960 
T. -2.616416116 

... - .1994146369 

Biel •• , ltaJ L., lIethod. in X_erical Analy.ia, 

p .. e 186, The lIa.-Ul .. eoapaay, 1966. 

-



· Sketch(es) 

Sample Problem(s) CoIIput.e the elet.l'llin~~t. ~~_t~e baTer.e __ of' 'Ua. _co_~rrioi_t . 

_~.atrix ~ __ ~~ ,rec.elbag prob1_. 

_~_~. order ",0 C8IIput.e the elete ... ineat or the coerricient .. trix, Ie •• 'Uae 

~ Tecto~.L«!o the r.lloria,. 

1.1 Reoorel the Tal.e. obtain.el art.r ca1C111ation fer the ro11.wingl 

.2 -> recorel cl 
--------

u4 a,> recorel c3 

_________ .!~_-.> !ecordc6_ 

t3 -> record c2 

T6 .;> r.c.rd 04 

1.2 !ke eletel'llineat - r1 x cl x c2 x c3 x c4 x c6 
-----.~-- .. -------- ---~- --

2. !he laTer •• aay be c~uteel by sub.tituting each col ... or the ielentity 
----~-- --. ----- --.-.-~- - - ---

aatrix of oreler 6 ror the ~ Tector. !b •• 01utio •• obtain.el by aolTiac 

the ayet.. wi'Ua this progr .. repr •••• t the re .... tt .... I ...... ior.~r 

Solution(s) ele~!~ia~t - ~ .. 11 
17 x 102 x 484.5 x 2180.25 x 9447.150T x 39386.556 - 6.812303286 x 10 

,,"""~23TO~80 -.0~40T23~ ~ .. ~9Tt~3~~ .00916420 y.00381044 -.00061161-

-.00401230 ._.aOO9~T~_-~~~«S~~~~9~_~~c)~880896 .023!61 T2 -.~~2~~22 i·· -

r(? ,~_~.~T9J)_840_:t ___ ~9_62~~~9~_. __ .Q~40~ .C)99.~8"9' -.00869996. 

~_r--~C)_()~1J~~gC)~ ~",,-~!~~()896 .0092~T98 .01T821T2 -.00803319 

.000~6~'1 1;­

.00061864 

____ ._0_03_8_10_4:! ___ ~~S!.3T_6_1T_2_ ~~.9()~9'6. _-:._~~3:t19 .00264614 

.... _._9.().!~11~.,_~_-.. O()~_~~~~~~ .• 00096281 .00051884 -.00026403 

Reference(s) 

-.OOOIM03 

.00002640 
~. ---

69 



70 

~1 I EgtJATIOllS CARD 1/2 ~~ 
~ 
~. STAB! • • • • • 

R(J. ifor card 2/2) 
STEP INSTRUCTIONS 

INPUT KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

1. Load aide I md aide 2 of card 1/2. CJl_1 
2. Place aide I of card 2/2 iato reader Blot L _I [ I 

bat. de Dot -,-- r_~[ I 
3. :later rl. rl U I I J rl 

[ -I l _ J 
". Eater ai, tI, .1, TI, wi, kl, I - .II -I 

r2, d, t2, .2, ••• thna T5 I Jl I 
,. followed 1t;r a/s each eat.ry. I a/s..] [ I 

L~ I r--___ ] 
I_ediat.el;r ap ... t.ry of T6IR/S, [ -_J l - --

.£ .. gage .J 
card 2/2 iD t.he card reader. The card will l_ j [_l 
loa _ad a .. +.-... +.4 ..... 11 .... ... ...... 1_1 ... + ....... .;11 

[ __ -1 [=-1 . r-=-=J [ ~~~=J at.op with Ta1.e AKK after aide 2 of the car': 

haa b ... eat.ered .. l -jl __ J A.. 

[-- I [=--=-1 00 

I. &It.er d. k5. rCS. al. t.1. ••• tohra III 
L] I _____ J 

followed by Rls each eatry. ill!!] [ l 
C~ ILl 

T. Ut.or eat.ry ot k8, t.lle calculat.or will nm LIe=] 
tor approxiaat.e1;r 20 aecoada sad will at.op [-] [ __ -l 
wit.h aol.t.i .. r. [-=-_-J [ __ -J r 

[:=J r ] 
8. ro diapla;r all aolatiaa. I A-] L ___ ---.J r 

IliZSll -~ a 
[ Rls [ L_~_J t 

LiZSJ L....=J u 

[~[~ T 

IJlEJ 1..J w 
L~] I-~--.J 

lIote • If, d1lriD, atep 5, yoa taU t.o eagag4 L--] L....=J 
card 2/1 ia the card reader, t.hea do the l_-=--~-1 L~ 

teU.wiD. at.a. 
[- 1 r---] 

- --- ----- --

I =-~ [ I 
'.--. v. Prepare for Merge. [ -i-l~~ 

10. Eater card 2/2, aide 1 _d aide 2. 1 ___ 11- J 
11. start. prep-_. LB,LsJ [- I AK .. 

L.J r---] -12 .. Go to st.., I. 
I _J [_ I 
L....=J C-J 



71 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

001 r t.n 11 31 25 12 f LBL A 31 26 1l S1'ARTI 
][ 71 s'.l'O 0 33 00 wit.h rl. - 61 RIS 84 .t..rl .1. 

f LBL C 31 25 13 060 h XII 36 24 
ReI. 0 34 00 2 02 
.;. 81 4 04 

SfO(i) 33 24 h X,I 36 24 
t DSZ 31 33 t GSB C 31 22 13 
h R'IN 36 22 Rls 84 t.l 

010 f LBL 0 31 26 00 RCL 10 t GSH C 31 22 13 
0 00 RIS 84 .1 

G'I'O D 22 14 t GSB C 31 22 13 
f LBL 1 31 26 01 RCL 11 1/1 . 84 W-

I 01 070 t GSB C 31 22 13 
G'I'O D 22 14 Rls 84 wi 

r LBt 2 31 26 62 RCL 12 t GSB C 31 22 13 
2 62 RJS 84 k1 

GTO D 22 14 f GSB C 31 22 13 
f' LBL 3 31 26 03 RCL 13 Rls 84 r2 

020 3 03 ~"'l'U 1 33 01 
G'I'O D 22 14 RIS 84 d 

f LBL 4 31 26 04 RCL 14 aa. 1 34 01 
4 04 RCL E 34 16 

GTO D 22 14 080 t GSB E 31 22 U5 
f LBL 6 31 26 06 RCL 16 S'I'O 0 33 00 

6 06 Rls 84 t.2 
GTO D 22 14 IlCL 1 34 01 

r LBL 8 31 26 08 RCL 11 RCLD 34 14 
A na r Gml R 31 22 12 

030 GTO D 22 14 RIS 84 .2 
f LBL '1 31 26 0'1 RCL 1'1 RCL 1 :M 01 

'1 0'1 RCL C 34 13 
G'I'O D 22 14 t GSB B 31 22 12 

t LBL 8 31 26 08 RCL 18 090 RIS 84 ... a 
8 08 aa... 34 01 

G'I'O D 22 14 RCL B :M 12 
f LBL 9 31 26 09 RCL 19 t GSB B 31 22 12 

It Oil a/s A4 we 
f LBL D 31 25 1 .... He. 1 341 01 

040 1 01 RCL A 34 1l 
0 00 f GSB B 31 22 12 
+ 81 RIS 84 k2 

h XII 35 24 RCL 1 34 01 
RCL(i) 34 24 100 t GSB 9 31 22 09 

h XaT 36 62 t GSB"C 31 22 13 
h XII 36 24 Rls 84 r3 

:. 
h a. 36 63 sm 2 33 02 
f' LBL E 31 25 16 a/s 84 a3 

It '11 He. 2 34 02 
050 - 51 RCL E 34 16 

II R'IH 36 22 t GSB E 31 22 16 
tI. LBLta 32 26 11 OTerlay sm I. 33 01 
• .. P; Hiii'; 32 41 cont.rol. a/s M -U 
Ii PAUSE 36 '12 110 Ba. 2 34 02 

Rls 84 RCL D 34 14 
h SPACE 36 84 t_E 31 22 16 

REGISTERS 

0 1 2 3 4 5 6 7 8 9 
8 t. • T W r •• ed ••• d •• ad .nd 

50 51 52 53 54 55 56 57 58 59 

.s.d .eed ueed ••• d used 1Ieed .... d .... d ••• d ... ed 
A .sed IB .sed Ie .s.d 

0 .... d IE us.d 11 ••• d 



72 67 I)r()~ram I~is.in~ II 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

RCL 1 34 01 f GSB E 31 22 IS 
t GSB 8 31 22 08 170 1lCL2 !t~ .A:L 

Sft 0 33 00 t GSB 8 31 22 06 
B/s 84 u3 RCL 1 34 01 
aa. 2 34 02 f GSB 2 31 22 02 
BCL C 34 13 f GSB C 31 22 13 

t GSB E 31 22 IS als: M- ,,4 
120 RCL 1 34 01 RCL 3 34 83 

LW T 31 22 0'7 RCL.!. 34 11 
r c 31 22 13 f GSB E 31 22 IS 

B/S 84 T3 RCL 2 34 02 
RCL 2 34 02 180 t GSB S 31 22 OS 
Ba. B 34 12 aa. 1 34 01 

t GSB E 31 22 IS t GSB 1 31 22 01 
RCL 1 34 01 f GSB C 31 22 13 

t GSB 6 31 22 06 a/s: 84 k4 
f GSB C 31 22 13 RCL 3 34 03 

130 RIS 84 ,,3 t GSB 9 31 22 09 
RQ, 2 34 02 RCL 2 34 02 
BCL j, 34 11 t GSB 4 31 22 04 

t GSB E 31 22 IS B.CL 1 34 01 
II.CL 1 34 01 190 ., as:R 0 31 22 00 

., r.S:R Il !tl 22 Oil ., n~ ,. !-II ~2 I!-I 
t GSB (l 31 22 13 1l7s; M rS 

Rls:. 84 k3 S'1'O 4 33 04 
RCL 2 34 02 B/S 84 116 

t GSB 9 31 22 09 RCL 4 34 04 
140 aCL 1 34 01 BCL E 34 IS 

t GSB 4 31 22 04 f GSB E 3-.1 22 ld 
t GSB C 31 22 13 STO 3 33 03 

B/s 84 r4 Bls 84 t.3 
sm 3 33 03 200 :aCt 4 ', __ 4 04:.-
Rls 84 s4 Rr.(. D !lAt lAt 
RM'. !l !tAt O!l ., n~ E !II 92lA 
RCL E 34 IS RCL 3 34 03 

t GSB E 31 22 IS t GSB 8 31 22 08 
S'1'O 2 33 02 S1'O 2 33 02 uS 

150 B/S 84 t4 B/S 84 
RCL 3 34 03 BCL 4 34 04 
RCLD 34 14 RCL C 34 13 

f GSB E 31 22 IS f GSB E 31 22 IS 
JlCL2 34 02 210 II.CL 3 34 03 

f GSB 8 31 22 08 t GSB T 31 22 Jl't 
S'1'O 1 33 01 RCL 2 34 02 

I Rill 84 u4 t GSB 3 31 22 03 , 

RCL • 34 03 S'I'O 1 !t!l 01 ! 

BCL C 34 13 B/S 84 ... S 
160 f GSB E 31 22 IS RCL 4 34 04 

RCL 2 34 02 RCL B 34 12 
t GSB T 3122M f GSB E 31 22 15 

RCL 1 34 01 RCL 3 34 03 
t GSB 3 31 22 03 220 f GSB 6 31 22 08 

S1'O 0 33 00 RCL 2 34 02 
i,a/S 84 ... 4 f GSB 2 31 22 02 

RCL 3 34 03 RCL 1 34 01 
RCL B 34 12 Gftt. 22 31 11 

LABELS FLAGS SET STATUS 
A START B used c used D used E used 0 

FLAGS TRIG DISP 
a b c d e 1 ON OFF 

DEG ~ used o 0 ~ FIX ~ 
0 used 1 used 2 used 3 used 4 used 2 1 0 GRAD 0 SCI 0 

2 0 ~ RAD 0 EN'i 0 5 u.ea 6 .sed 7 used 8 used 9 used 3 
3 0 ~ 

n __ 



73 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

001 RCL 9 34 09 KCL. 34 02 
I GSB E 31 22 IS BCL 9 34 09 

sm 6 33 60 I GSB B 31 22 LIS 
Rls 84 ... 6 060 STO 1 33 01 
RCL4 34 04 Rls M w. 
RCI A 34 11 RCL 6 34 06 

~ GSB E 31 22 la RCL A 34 11 
ReI 3 3" 03 I GSB E 31 22 15 

~ mm ~ :n 22 n~ ReI " 34 04 
010 DM 9 ".... n9 ~ mm ~ :n 22 n!\ 

I GSB 1 31 22 01 RCL 3 34 03 
BCL 1 34 01 r 11SB 1 ~1 ---u 01 
BCL 8 34 08 RCL 2 34 Oa-

I GSB B 31 22 12 070 IlCL 8 34- 01 
Bls 84 IdS I 6SB B 31 22 15 
BCL4 34: 04 BCL 1 34 01 

I GSB 9 31 22 09 BCL 8 34 08 
IlCL 3 341 03 I GSB B 31 22 16 

f GSB " 31 22 0" BCL 0 3.00 
020 RM . .2 ~~ n2 h Y.V :U~ ~2 

~ G!'n\ n :\1 22 Aft STO • ,,~ nn 
RCL 1 34 01 RIS 84 k. 
IlCL '1 34 01 II. XaY 35 52 

I GSB B 31 22 12 080 II R~ 35 53 
STO 0 33 00 II. X,Y 35 52 
Rls 84 rl RCL 5 34 05 
sm 6 33 05 II. x.y 35 51 
a/s 84 .6 S'l'O 6 33 06 
1lCL6 34 OS II. R" 315 l53 

030 Ra.B 34 15 I GSB 9 31 2201 
f GSB E 31 22 la RCL" 34~D4 

8m " 33 04 f G!'n\ ~ 91 22 ~: 

R/!!!: AA. .. 8 RCI. ~ U n" 
KU. 0 34 UO 090 r U:SlJ U --n- --zl! . uu-
BCLD 34 14 BCL 2 34-n 

I (iSB 15 31 22 I~ IWLT' n·o'r 
KCL4 34 04 r (iSB Ii 31 22 II) 

r (i::iB 8 'S! 22 08 1IGL 1 -n--ur 
S1'O 3 33 03 RCL 6 -S-4 06 

040 RIS 84 118 I GSB B 31 22 12 •• la, • 
R& 6 34 06 aa. 5 34: 06 
RCL C 34 13 RCL 4 34 O.f 

I GSB E 31 22 16 aa. 8 34 08 
RCL 41 34 04 100 I GSB E 31 22 15 

I GSB '1 31 22 01 S'I'O 3 33 03 y 

RCL 3 34 03 JlCL 1 34 01 
I GSB 3 ~l 22 03 Bel" -U;-04 

S'l'O 2 33 02 actA unA 

R/5J: A4 y6 # G!'n\ .. ~1 22 1'" 
050 Ra.5 34 06 RCL 3 34- 03 

aa. B 34 12 aa. 9 34 09 
r GSB E 31 22 16 I GSB E 31 2215 

Rn 4 9~ n~ !!!:'M 2 'I'll n~ • 
I GSB 6 31 22 08 110 0 00 

BCL 3 34 03 II. GSBle 32 22 l{ij 
r GSB 2 31 22 02 i 6SB 1 31 21 61 

REGISTERS 

0 1 2 3 4 5 6 7 8 9 

50 51 52 53 54 55 56 57 58 59 
i 
I 

A IB Ie D IE II 



74 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

BCL 3 34 03 
t GSB 2 31 22 02 170 

aa. 2 34 01 
I GSB 3 31 22 03 

sm 1 33 01 to 
4 0" 

!wi GSBI. 32 22 15 
120 -t GSB & :\1 22 o!'§ 

R.r.L a a4 oa 
I GSB • 31 22 08 

BCL 2 34 02 
t OSB 1 31 22 01 180 

BCL 1 34 01 
t GSB 8 31 22 08 

SI'O 0 33 00 • 
9 O. 

lI: OSBte 32 22 US 
130 RCLA. 34 11 

J OSB E 31 22 US 
RCL 3 34 OS 
Rr.f. R ,.... 12 

f GSB B, 31 22 US 190 

RCL I 34' 02 
BCL C 34 13 

t GSB E 31 22 15 
JlCL 1 34 01 
llCL D 34 14 

140 t GSB E 31 22 16 
BCL 0 34 00 
JlCL B.. 34 15 

.1 GSB E 31 22 15 
sm 5 3a 06 r 200 

f LBL A. 31 25 11 RCL 801.toiOD8. 
Rr.f. oS "... OK r 
RIS 84 
aa. 0 34 00 • 
R/~ 84 

150 Ba. 1 34 01 t 
Rls 84 
Rl12 3" 02 11 
a/s 84 
m3 94 oa .,. 210 

RIS: 84 
RCL 4 34 04 ... 
RIS 84 
G'l"O A. 22 11 I 

I..: LBL te 32 25 15 
I 

I 

160 1 01 I 

0 00 
+ 11 

II Sft 36 33 
JlCL(i) 34 24 220 

R.r.L4 a4 04 
It R'IN 36 22 

LABELS FLAGS SET STATUS 
A B C D E 0 

FLAGS TRIG DISP 
a b c d e 1 ON iF 

FIX ~ o D DEG ~ 
0 1 2 3 4 2 1 D ~ GRAD D SCI D 

5 6 7 8 9 3 2 D ~ RAD D ~~ 3 D $ 



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. Everyone 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 
Mathematics 

Electrical Engineering 
Business Decisions 

Clinical Lab and Nuclear Medicine 

Users' Library 

Mechanical Engineering 
Surveying 

Civil Engineering 
Navigation 

Games 

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 compl iment our other applications of software and provide 
you with a valuable new tool for program solutions. 

Options/Technical Stock Analysis 
Portfolio Management/Bonds & Notes 

Real Estate Investment 
Taxes 

Home Construction Estimating 
Marketing / Sales 

Home Management 
Small Business 

Antennas 
Butterworth and Chebyshev Filters 
Thermal and Transport Sciences 

EE (Lab) 
Industrial Engineering 

Aeronautical Engineering 
Control Systems 

Beams and Columns 
High-Level Math 
Test Statistics 

Geometry 
Reliability / QA 

Medical Practitioner 
Anesthesia 

Cardiac 
Pulmonary 
Chemistry 

Optics 
Physics 

Earth Sciences 
Energy Conservation 

Space Science 
Biology 
Games 

Games of Chance 
Aircraft Operation 

Avigation 
Calendars 

Photo Dark Room 
COGO-Surveying 

Astrology 
Forestry 



INDUSTRIAL ENGINEERING 

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

DISCOUNTED CASH FLOW/PRESENT VALUE ANALYSIS 

DEPRECIATION SCHEDULES 

INVOICING AND INVENTORY ~NTROL 
PRODUCTION MONITOR AND RECORD 

LEARNING CURVE 

x and R CONTROL CHART 

SINGLE- AND MULTI-SERVER QUEUES 

TWO WAY ANALYSIS OF VARIANCE WITH REPLICATIONS 
FIXED EFFECTS MODEL 

MULTIPLE LINEAR REGRESSION FOR 3 INDEPENDENT 
VARIABLES 

SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS 
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