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INTRODUCTION

This HP-41C Solutions book was written to help you get the most from your calculator. The programs were chosen to

provide useful calculations for many of the common problems encountered.

They will provide you with immediate capabilities in your everyday calculations and you will find them useful as guides to

programming techniques for writing your own customized software. The comments on each program listing describe the approach
used to reach the solution and help you follow the programmer’s logic as you become and expert on your HP calculator.

KEYING A PROGRAM INTO THE HP-41C

There are several things that you should keep in mind while you are keying in programs from the program listings provided

in this book. The output from the HP 82143A printer provides a convenient way oflisting and an easily understood method of

keying in programs without showing every keystroke. This type of output is what appears in this handbook. Once you understand

the procedure for keying programs in from the printed listings, you will find this method simple and fast. Here is the procedure:

1. At the end of each program listing is a listing of status information required to properly execute that program. Included is

the SIZE allocation required. Before you begin keying in the program, press SIZE and specify the allo-
cation (three digits; e.g., 10 should be specified as 010).

Also included in the status information is the display format and status of flags important to the program. To ensure proper

execution, check to see that the display status of the HP-41C is set as specified and check to see that all applicable flags

are set or clear as specified.

2.  Set the HP-41C to PRGM mode (press the key) and press lB(GT9) (<] (2] to prepare the calculator for the new
program.

3. Begin keying in the program. Following is a list of hints that will help you when you key in your programs from the program
listings in this handbook.

a. When you see “ (quote marks) around a character or group of characters in the program listing, those characters are

ALPHA. To key them in, simply press ,key in the characters, then press again. So “S3AMPLE " would
be keyed in as (ALPHA]*"SAMPLE " (ALPHA] .

b. The diamond in front of each LBL instruction is only a visual aid to help you locate labels in the program listings.
When you key in a program, ignore the diamond.

The printer indication of divide sign is /. When you see / in the program listing, press (+].

d. The printer indication of the multiply sign is % . When you see # in the program listing, press (X].

e. Thel-character in thegogram listing is an indication of the function. When you see F, press . in

ALPHA mode (press and the K key).

f.  All operations requiring register addresses accept those addresses in these forms:

nn (a two-digit number)
IND nn (INDIRECT: @ , followed fy a two-digit number)
X,Y,Z, T, orL (a STACK address: (-] followed by X,Y,Z, T,orlL)

IND X, Y, Z, T or L (INDIRECT stack: @8 (-] followed by X,Y,Z, T,orlL)

Indirect addresses are specified by pressing @ and then the indirect address. Stack addresses are specified by
pressing (<] followed by X, Y, Z, T, or L. Indirect stack addresses are specified by pressing l(*] and X, Y, Z, T, or L.

Printer Listing Keystrokes Display

@1eLBL "SAM @ (u8L] (ALPHA] SAMPLE 01 LBL"SAMPLE
PThIs 1Is THIS IS A 02"THIS IS A
A_- (Apta [l (APPEND) SAMPLE 03” + SAMPLE
.83 "FSANPLE B AVIEW 04 AVIEW
84 AVIEW 6 056
85 6o2 CLTERT 06 ENTER /
87 -2 2 (CHS 07 -2

85 ABS () 08/
Lo SToJE() L 10 STO IND L
12 ARl o3 Rr3= @ (ARcL) 03 11'R3=
13 AVIEMW B (Aview] 12 ARCL 03
14 RTH 13 AVIEW

14 RTND - z
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PAYROLL

(This program requires one memory module and a card reader)

This payroll system is composed of three parts: 1) a master payroll pro-
gram '""PAYROLL", 2) an employee data card initialization program "EMP" and
3) a data card for each employee which contains his year to date statistics,

wage and other information. First set up a data card for each employee using
"EMP". Then at the end of each pay period "PAYROLL" is used to calculate gross
pay, deductions and net pay for each employee. At the end of the year "EMP"
is used again to reset all year to date summations to zero.

Note:

The user must provide the applicable Federal and State tax tables.

If FICA changes from a maximum of $22900 and 6.13% lines 135 and/or 144 of

PAYROLL can be changed accordingly.

Example 1:

Set up an employee data card using "EMP" for the following em-
ployee information:

Ben A. Waters S S No: 541-80-0051

Single 1 Exemption

Hourly wage: $6.00 Overtime is time and a half (1.5)

Deductions: 5% of gross toward
stock
$1.00 to United Way

Keystrokes: Display:

[XEQ] [ALPHA] EMP [ALPHA] NO. OF DED. ?

5 [R/S] SET SIZE 20 (Also mark data card)

[XEQ] [ALPHA] SIZE [ALPHA] 020 [R/S] FIRST NAME ?

BEN A. [R/S] LAST NAME ?

WATERS [R/S] SOC SEC NO ?

541800051 [R/S] MOR S ?



S [R/S] EXEMPTIONS ?

1 [R/S] WAGE ?

6 [R/S] 0.T. FACTOR ?

1.5 [R/S] % DEDUCTIONS

DED. NAME ?

STOCK [R/S] % ?

5 [R/S] DED. NAME ?

[R/S] $ DEDUCTIONS

DED. NAME ?

UW [R/S] $ ?

1 [R/S] RDY 01 OF 02

Record both sides of a card for Ben A. Waters.

Example 2:

For the period ending 9/1/79, Ben A. Waters worked 40 reg hours
and 2 overtime hours. Use "PAYROLL" to calculate all pertinent
data.

Keystrokes: Display:

[XEQ] [ALPHA] SIZE [ALPHA] 020

Load Ben's data card

[XEQ] [ALPHA] PAYROLL [ALPHA] BEN A.

WATERS

541-80-0051

SINGLE

1 EXEMPT.

REG HOURS

40 [R/S] $240.00

[R/S] 0.T. HOURS

2 [R/S] $18.00

[R/S] G=$258.00

[R/S] F ?

($42.41 is found to be the fed. tax)



42.41 [R/S]

($15 is found to be the state tax)

15 [R/S]

[R/S]

[R/S]

[R/S]

[R/S]

[R/S]

[R/S]

[R/S]

[R/S]

[R/S]

[R/S]

[R/S]

FICA=$15.82

STOCK=$12.90

UW=$1.00

IDED=$87.13

£G=$258.00

LF=§42.41

S=$15.00

LFICA=$15.82

ZSTOCK=$12.90

ZUW=$1.00

NET=$170.87

RDY 01 OF 02

Load Ben A. Waters data card again to update the year to date summations.



User Instructions
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

SIZE: 014+

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 |To set up an employee data card go to

step 4.

2 |To start a new year go to step 24.

3 To compute payroll go to step 29.

4 |Load program "EMP"

5 Initialize [XEQ] EMP NO. OF DED. ?

6 |Key in total number of deductions for this

employee including fed.,state and FICA n [R/S] SET SIZE (NNN)

7 NNN is the minimum number of data registers

required for this employee.

If SIZE is not already at or above this,

then set this SIZE. [XEQ] SIZE NNN

[R/S] FIRST NAME ?

8 |Key in the first name or initials with no

more than 6 characters F, Name |[R/S] LAST NAME ?

9 |[Key in the last name with no more than

12 characters L. Name [R/S] SOC SEC NO ?

10 |Key in social security number SSi [R/S] MOR S ?

11 |Key M if married and S if single. M or S [R/S] EXEMPTIONS ?

12 [Key in the number of exemptions k [R/S] WAGE ?

13 |Key in hourly wage wage [R/S] 0.T. FACTOR ?

14 |Key in the multiplier for overtime hours m [R/S] ZDEDUCTIONS

DED. NAME ?

15 Key in the name of a deduction which is to

be figured by 7 of gross (no more than

6 characters). If there are none or you

have keyed them all in just press [R/S] and|ded. name|[R/S] % ?     
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SIZE:01l4+

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

go to step 18

16 |Key in the 7 % [R/S] DED. NAME ?

17 [Go to step 15

18 $ DEDUCTIONS

DED. NAME ?

19 |Key in the name of a deduction which is

always the same dollar amount (no more

than 6 characters). ded. name [R/S] $ ?

20 [Key in the dollar amount $ [R/S] DED. NAME ?

21 |Go to step 19

22 |Sometime during steps 15 through 21 you

will have keyed in all of the deductions

at which time "RDY 01 OF (NN)'" will be

displayed. Load the data card for this

employee,

23 |For another employee go to step 4.

24 |Load program "EMP"

25 |Load an employee data card

26 [Clear all summations and accumulations to

Zero [XEQ] NY RDY 01 OF NN

27 |Load the employee data card for update
 

28 For another employee go to step 25.
 

29 Load program "PAYROLL'"
 

30 Load an employee data card
 

31 Begin program [XEQ] PAYROLL RELOAD DATA%*
 

CARD AFTER*
      SIZE (NNN)*
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SIZE: 014+

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

* You will only see these displays if the

size was less than it should have been;

otherwise go to step 34

32 [Set the correct SIZE [XEQ] SIZE NNN

33 |Reload the employee data card then press

[R/S] [R/S]

34 (first name)

(last name)

(Ssit)

MARRIED

(or)
SINGLE

(N) EXEMPT.

PER ENDING

35 |If prompted for, key in the date of the end

of the period MM.DDYY |[R/S] REG _HOURS

36 [Key in the number of hours and minutes

worked for regular pay. H.MM R/S] $ (Reg)

[R/S] 0.T. HOURS

37 |Key in the number of hours and minutes

worked for overtime pay. H.MM [R/S] $(0,T.)

[R/S]Jr G=(gross)

[R/s] F 2

38 |Key in federal withholding F [R/S] S ?

39 |Key in state withholding S [R/S] FICA=S( )

[R/S]Jr (other ded.)

[R/s] IDED=8 ()

[r/s]’ 1G=$( )
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SIZE: 014+

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

[R/s1" ZF=8( )

R/S1 28=$( )

[R/S1" IZFICA=$( )

[R/S]+ Z (other ded.)

[R/s]" NET=$( )

[R/S] RDY Ol OF(NN)

40 Load employee data card for update of

vear to date summations.

41 For another employee go to step 25.

+
Only required if a printer is present.
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RCL IND

FS7C Z5
GTO @s
1
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cF 21
“RELOAD

)
f'
l|

DATAR"
15

1e

17

TEER"™
19

+

R
O
D
R
W
-

@
0
0
0
O
B

W
P
e
D

Fo
fo
)

Gl
G

Gl
G

el
Gl

Gl
Ge
d
Gl

PO
R
B
R
I
B
T
T
T
D
T
e

RYIELW
FSE
“"CHRED AF

AYIEW
FSE
ufiT_‘

[

FJPI L ¥
FEOMPT
LBL @GO
F=27 55
SF 21
CLA
ARCL @1
AYIEW
FC? 55
PSE
CLA
ARCL a2
RRERCL a=

RAYIEW
FC? S5
FPSE
cLA
ARCL G4
ARCL @S
AYIEL
FC? 55
FSE
“"MAREFEIED

Initialize

Test for correct

size

General output

First name

Last name

Soc Sec #  

47 RCL @@
48 H<@7
49 “SIHGLE"
S@ AYIEM
51 FC? S5
S2 FSE
S2 ABS
S4 FRC
S5 180
SE ok
S¥ CLA
58 ARCL
59 b EXEMP

T - 53

6@ AYVIEM
61 FC? 55
62 FSE
63 FC? S5
€4 GTO @@
65 "PER EMD

IHNG  ©
66 PROMFT
67 IHT
65 ARCL
E. 9 ss ‘_ -__.- sz

78 LASTH
71 FRC
72 18a@
73w
T4 IHT
75 ARCL
'l::' E. .s '_ .-_.- ze

F7 LASTH
78 FRC
79 180
20
S1 ARCL
£2 PRA
Z3+LEL ao
g4 "REG HOU

RS ¢
25 PROMFT
g6 FIX 2
&7 ARCL ¥
28 HR
89 FS7 S5
28 PRA
91 RCL @&
92 *
932 RHD
9 4 s $ s

-

no. of exempt.

(for printer
only) 

‘Print date

Input new data

Reg hours

   



Program Listings

 

 

-

O
2
D
o
D

o
k =
W

D
D
D
g
N

18

e
0
=
g
B

el
PO
e
B
D
0
0
T

B
]

PO
e
D

0
D
L

e
G
e

Fo
Do

l
Gu

d
Qo

el
G

Ge
d
G

Gl
G

Gl
TP

P
T

PO
TB

P
o)

T)
bk
b
b

ek
e
b

ek
ek

et
ek

bk
ok

ek
ok
b

bk
ok

ok
ok

ok
k
o
k
o

ok
ok

f
o
n
k

ok
ok

ek
oo
k
ok

ok
ok

ok
b

ok
ok

ok
ok

o
k

L
o

(o
)

[r
)
b

[
b

ok
e

b £
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0.T. hours

Gross

Federal tax

State tax

Maximum FICA

|F1CA %  

145
146
147
148
149
1548
151

153
154
135
156
157
158
159

-_
-=

RHID
ST+ 1@

ST+ 1=
“"FICA=%"
RRECL =
AVIEN
RCL Q&
ABS
INT
1 E3
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+

GTO Qg
le@d«LLEL ©1
1e1l
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=
0
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~
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e
k

e
k
b

e
k

e
k
e
k

b
o
k

0
w

T
N

b

187
18
189
194
191
192

CLR
ARCL IHD

Il’_=$ s

ISG =
RCL @Z&
RCL IHD

X287

AES
RHD
ST+ 16
ARCL
AVIEL
I5G 2
ST+ IND

RDH
RDH
LEL @@
ISG ¥
GTO @1
“EDED=%"
ARCL 1@
AVIEW
"EG=$"
ARCL @9
AYIEW
e EF=$I-

ARCL 11
AVIEW
L] ES=$||

ARCL 12
AYIEW

 oessss———————————

EOther deductions

e

E
;Sum of deductions

this period

'Year to date

'deductions   
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Program Listings

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

}93 “"ZFICH=% ;81+LEL “"EMF Initialize

194 ARCL 13 a2 “HO. OF
195 AV IEW DED. 7=
196 FRC 83 PROMPT
197 132 a4 3 Calculate
193 + a5 * SIZE
199 GTO a4 B S
2ao+LEBL @2z a7y +
281 -Z*¢ as "SET S12
282 ARCL IHNHD E =~
= A9 FIsx @

2032 “"F=%" 1 CF 2Z29
264 2 11 ARCL = |
285 + 12 PROMPT .
286 ARCL IHD 13 1 ‘
= 14 -

287 AVIEHW I 15 STO 86
288«LEBL B8 [TTTTTTTTTTTTT 16 "FIRST H First name
B89 IsSG = Net AME =-

218 GTO 8z 17 AOH
211 "HET=%" 18 PROMPT <

212 RCL A= 19 ASTO @1
2132 RCL 18 28 “"LAST HA Last name
214 - ME >
215 ARCL X 21 PROMPT
216 CF 21 22 RAOFF
217 AVIEW 23 ASTO a2
218 SF 21 24 RASHF
219 FS7 S5 29 ASTO AaZ= |
228 PRA 26 "S50C SEC gss#
21 STOF NO 2" |

222 WDTH “;;““““““““ 27 PROMPT
223 RBRTH pdate 28 - -

274 .EHD. 29 ARCL X 3 spaces
68 ASTO Y
31 ASHF
F2 ASTO X
23 CLA

4 - " 3 spaces
40 35 ARCL ¥

36 "F-—-
27 ARCL ¥
328 ASHF
39 ASTO B4
48 ASHF
41 ASTO =
42 ss ___ us

43 ARCL =
44 ASTO as

50 45 "M OR S7° Married or single   
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92 AVIENW
46 AHOH 93 PSE

47 PROMFT 24 GTO B3
42 AOFF 95e«LBL 81
49 CF GA8 96 ASTO IND

S8 ASTO VY W
51 -5~ a7 ISG ¥
S2 ASTO ¥ ag ¢ -

53 X=¥7 Q9 FS? aa
5S4 SF 8a 1@ =% -

5? - XEMPTI no. of exemptions 181 PROMPT
OHSsS 7 ¢ 1862 FC? Aa

S6 PROMPT 183 CHS
S7 18a 164 STO IND
S8 £ Y
59 RCL A& 185 RDH
&8 + 186 ISG ¥
&1 FS?C 80 167«LBL G8
62 CHS 168 ISG X
&3 S5TO 9@ 189 GTO a3 4
&4 “WAGE 7" Wage - “HY "  NewVenr
65 PROMPT ii? ;BL H New Year
66 STO B& 112 STO B89
&7 "O; T. F 0.T. FACTOR 113 STO 11

ACTOR 7~ 114 STO 12
&8 PROMPT 115 RCL @88
69 STO 87 116 ABS
78 RCL 8@ 117 IHNT
71 ABS 118 1 E3
72 INT 119 -
73 1 E3 1280 13.8868063
rd i21 +

TS 13 12 a

zg + 123«LBL B84
r¢ SF B8a 124 STO IHND
78 "% DEIDUC v

TIONS" 125 1I5G ¥
79 AVIEHW 126 GTO @4
20 PSE 127 WDTA
21 GTO Ba 128 RTH
S2«LBL 0673 129 .EHND.
23 "DED. HA

ME —=*

24 AOH
85 CF 23
26 FPROMPT
27 RAOFF
28 Fs? 23
g9 GTO A1
98 CF @8éa
91 % DEDUC 00      TIONS™



"REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS

Used 50 size 014+ TOT. REG. _82+ USER MODE
First name ENG FIX —  SCI ON____OFF
Last name DEG RAD —— GRAD
Last name

SSi- o FLAGS
Wage # S/C SET INDICATES CLEAR INDICATES

0.T. Wage 00 d

G

LG

%L Ded

LF

LS

LFICA

Name of ded.

or dollar amount

z

ASSIGNMENTS

FUNCTION KEY FUNCTION 
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INVOICING

(Requires One Memory Module)

Given a discount rate (DISC), number of units (UNITS), and price per unit

(PRICE) for each line item, this program calculates the net line total (NLT),
maintains a running subtotal (ST) and grand total (GT), and determines each

line total's percent of the grand total (%T). A manimum of 40 line items
may be input. If more than 40 are input, '">LIM" is displayed.

The net line total is the number of units multiplied by the unit price, less
the discount amount. Each time it is calculated, the value is added to both

the running subtotal and the grand total. Pressing [R/S] displays the running
subtotal and clears the subtotal accumulation (grand total is not affected).
Pressing [RS] again displays the grand total (without clearing it). The
grand total is not cleared (set to zero) until you start a new problem.

Each line total's percent of the grand total is also calculated. The last

output is FINISHED, indicating that all percentages have been calculated.

If after calculating a net line total it is discovered that one of the last
input values was keyed incorrectly, press [E] to delete the last line total.
Repeat if a prior line total was incorrect.

The discount rate is retained and must only be keyed in when it changes.

Invoicing

 Net line total = (Price - Price x DIT)SOC> x (#)

Example 1:

The controller of a small company can take advantage of several discounts if
he pays the two bills shown below. What amount should be remitted for each
bill, what is the grand total to be paid, and what percentage of the grand total

is each payment?

Bill 1 (2% discount if paid today)

Line Item # of Units Unit Price

1 25 $ 2.75

2 60 1.50

3 71 1.50

Bill 2 (2% discount if paid today)

Line Item # of Units Unit Price

1 12 $10.50
2 17 37.20
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Solution:

Keystrokes

[USER]

[XEQ] [ALPHA] SIZE [ALPHA] 045

[XEQ] [ALPHA] INVOICE [ALPHA]

2 [R/S]

25 [R/S]

2.75 [R/S]

[B]

60 [R/S]

1.5 [R/S]

[B]

71 [R/S]

1.5 [R/S]

[R/S]

[B]

[R/S]

[R/S]

[R/S]

[R/S]

[R/S]

[R/S]

Display:

(set USER mode)

% DISC. ?

UNITS ?

PRICE ?

NLT=$67.38

UNITS ?

PRICE ?

NLT=$88.20

UNITS ?

PRICE ?

NLT=$104. 37

S.T.=$259.95

UNITS ?

S.T.=$743.23

G.T.=$1003.18

%T1=6.72

%T2=8.79

%T5=61.78

FINISHED
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SIZE: 0459

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1l |Load the program and set USER mode [USER]

2 |Initialize the program [XEQ] INVOICE % DISC ?

3 |Input: percent discount; yA [R/S] UNITS ?

4 no. of units; and units [R/S] PRICE ?

price price [R/S]

5 |Find Net Line Total NLT=$( )

6 (optional) Find running subtotal [R/S] S.T.=5( )

7 (optional) Find running grand total [R/S] G.T.=$( )

8 (optional) Find each line total's percent [R/S] 7ZT1=( )

of the grand total [R/S] Z2T2=( )

(etc)

9 [If last net line total was incorrect, press|—> [E] (NLT)

to delete it from the running sums

10 [For another bill, press -~ [A] % DISC ?

and go to step 3, or press > [B] UNITS ?
 

and go to step 4
 

 

*While this program has been written to
 

accept up to 40 line items, the user may

size the registers less than this value
 

if they so desire to gain additional
program steps. If this is done, lines 004
 

and 036 should be changed accordingly.

 

 

 

 

 

       
 



 

Program Listings

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Al1elLBL “"INY Initialize aaQICE-" ' 47 ¥=87
@82 CF 29 48 GTO @3
83 CLRG 49 RCL 82
64 4.044 o8 -
BS STO 606 S1 188
e6+LEBL A Je *67 "% DISC. Input data 53 p=-

o S4 ARCL ¥
@8 PROMPT 55 PROMPT
@9 STO 83 56 ISG 06
18+LBL E 57 GTO @z |11 “UNITS = sSeLBL 83 Correction

: 59 “FINISHE routine
12 PROMPT n-
12 “PRICE 7 66 PROMPT

. GleLBL E
14 PROMPT 6z 1
15 RCL B3 Calculate &2 ST- @@
16 = results 64 RCL IHMD
17 - aad
192 * 65 ST—- 81
19 STO IND 66 ST— B2

P06 &7 ST— IND
268 ST+ 91 80
21 ST+ @z 68 STOP
Z2 “HLT" &€9<«LBL Ga Display routine
23 ISG 96 7a k="
24 GTO ai 71 ARCL X
o5 e SLIM" 72 PROMPT
26 PROMPT 73 RTH
7eLBL A1 Display subtotal ¥4 .END. _
28 XEQ 904
29 RCL 91
38 ST- G1
31 "S-T-"

22 XEGQ 8@
23 RCL B2
34 --G-T---

3I5 YEQ Q6 grand total

36 4.044 90
37 STO @6
Z3«LEBL 82
39 ll:,:Tlc g,

48 RCL B8 % of total

41 3
42 -
43 FI¥ 0
44 ARCL ¥
45 FIxX 2
46 RCL IND 00      



REGISTERS, STATUS, FLAGS, ASSIGNMENTS

Pointer

S.T.

G.Tl

NLT1

NLT2

DATA REGISTERS

50 size 045
ENG
DEG

#
INIT
S/C

FUNCTION

7

STATUS

TOT. REG. _70

FIX —2 scCl
RAD ____ GRAD

USER MODE

ON X__OFF

FLAGS

SET INDICATES CLEAR INDICATES

ASSIGNMENTS

KEY FUNCTION 



ACCOUNT POSTING

This program posts to registers by line item or account number (0 through 24).

Amounts are posted to any of the registers in random order by inputting the

account number (register number) to be posted to. After the last posting, the
grand total is found, the amount in each register and the grand total may be

printed, and an updated data card written.

References: HP-67/HP-97 Users' Library program #00428D submitted by D. A. Jeffus.

Example: Post $5.00 and $25.00 to account number 1 and $13.00 to account number

5, and find the grand total.

Keystrokes: Display:

[USER] (Set USER mode)
[xEQ] [ALPHA] SIZE [ALPHA] 025

[XEQ] [ALPHA] POST [ALPHA] ACCOUNT NO. ?

1 [R/s] AMOUNT ?

5 [R/S] ACCOUNT NO. ?

1 [R/S] AMOUNT ?

25 [R/s] ACCOUNT NO. ?

5 [R/S] AMOUNT ?

13 [R/s] ACCOUNT NO. ?

[B] G.T.=%$43.00
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SIZE: (25%

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 Load the program and set USER mode [USER]

2 Initialize the program [XEQ] POST ACCOUNT NO. ?

3*%*%| Read data card

4 Input the account number no [R/S] AMOUNT ?

and amount to be posted to it. amount |[R/S] ACCOUNT NO. ?

5 Repeat step 4, or

6 Find the grand total [B] G.T.=$( )

7 Print the grand total and all registers [R/S]

8 Write updated registers on data card [XEQ] WDTA

* While this program has been written to post to 25

accounts, the user may slze the registers [o

whatever number he desires, changing prograpm step

010 accordingly.

*% This step is performed only after the
 

program has been run previously and step

8 has been executed.
 

 

 

 

 

 

       
 



Program Listings

glielLBL "FO
Tu

az2«+LEBL A

B3 "ACCOUHNT
NO. 7"
@4 PROMPT
®S “AMOUNT

3 e

86 PROMPT
87 ST+ IND

'..}

eg GTO A
@9+LBL B
18 .824
11 ENTERT
12 @
13+LBL @1
14 RCL IND

+

ISG ¥
GTO 91ot

ok
ok

=

18 “G.T.=¢"
19 ARCL =X
28 PEOMPT
21 PRA
22 FPRREG
23 STOP
24 .EHND.

 

 

30
 

 

 

 

 

 

 

 

 

 

40
 

 

 

 

 

 

 

 

 

  50   

Initialize

Add "Amount" to

"Account No."XX

Add register
contents up

Display grand
total

Print grand
total and re-
gister contents

51
 

 

 

 

 

 

 

 

 

60
 

 

 

 

 

 

 

 

 

 

70
 

 

 

 

 

 

 

 

 

 

80
 

 

 

 

 

 

 

 

 

 

90
 

 

 

 

 

 

 

 

 

  00
    



REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS

50

STATUS

Size 025  TOT.REG._ 35 USER MODE

ENG FIX —2__ sCI ONX__OFF ____
DEG RAD ____ GRAD

FLAGS
INIT

# S/C SET INDICATES CLEAR INDICATES

ASSIGNMENTS

FUNCTION KEY FUNCTION

1

 



TABULATOR

This program is designed to be of aid in tabulating applications such as account-

ing and estimating. It can be used to find column and row totals for any number

of columns and rows. In addition, it finds the grand total, the percent of the

grand total the row and column totals represent, and the proportion to some ref-

erence number the row totals represent.

 

 

 

 

        

1 2 3 m

1 Va11.1 Vall.2 Va11.3‘ Vall.m RTL1

2 Valz.1 Valz.2 Valz.3 o« o e Valz.m RTL2

3 Va13.1 Va13.2 Va13.3 Va13.m RTL3

n Val Val Val o« o o Vv RTL
n.l | n.2 n.3 n.m n

CTLl CTL2 CTL3 CTLm GRAND TOTAL (GT)

Totali
. . : = e=X ref. numberEquations: proportion of totali Grand total

Total,

% of totali x 100
Grand total

Reference: HP-67/HP-97 Users' Library Program; #00231D by Howard Kutner.



Example: The following table is to be totaled (both rows and columns). Also,
find the percent of total sales for each booklet.

Booklet Sales Data
 

Jan Feb March April May
 

 

 

 

 

Book 1 273 284 303 244 252
Book 2 1093 847 1222 1027 978
Book 3 423 654 683 540 570
Book 4 118 255 453 755 805

Solution:

Booklet Sales Data

Jan Feb March April May Totals  Percents

Book 1 273 284 303 244 252 1356 11.51%
Book 2 1093 847 1222 1027 978 5167 43.87%
Book 3 423 654 683 540 570 2870 24.37%
Book 4 118 255 453 755 805 2386 20.26%

TOTALS 1907 2040 2661 2566 2605 11779.00  100.00%

Keystrokes: Display:

[USER] (set USER mode)
[XEQ] [ALPHA] TAB [ALPHA] NO. COLUMNS ?

5 [R/S] NO. ROWS ?

4 [R/S] SIZE=15.00

[XEQ] [ALPHA] SIZE [ALPHA] 015

[R/s] VALUE?

273 [R/S] VALUE?

1093 [R/S] .

423 [R/S] .

118 [R/S] :

284 [R/S] .
847 [R/S] .

. VALUE?

805 [R/S] G. TOT.=11,779.00

[B] ROW,1.=1,356.00

[r/s] ROW,2,=5,167.00

[R/s] ROW, 4 .=2,386.00



24

[C]

[R/S]

(D]

[R/S]

[R/S]

CoL,1.=1,907.00

coL,2.=2,040.00

Zsl.=11.51

%52.=43.87

%s4.=20.26



User Instructions
25

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SIZE: 6+

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

! |1oad program and set USER mode. [USER]

2 |Initialize [XEQ] TAB NO. COLUMNS ?

3 |Input: the number of columns M [R/S] NO. ROWS ?

and the number of rows N [R/S] SIZE=XXX

4 |Size the program [XEQ] SIZE XXX

5 [Press - [R/S] VALUE ?

6 |Input values in order by columns value [R/S] VALUE ?

(or)
7 |Repeat step 6 until all values are input, G. TOT.=( )

at which point the grand total will auto-

matically be displayed. Then perform any

of the following in any order. Find:

8 |Row totals : [B] ROW,1=( )

Perform this step for x=2,3,...N [R/S] ROW,x=( )

9 [Column totals: [c] CoL,1=(C )

Perform this step for x=2,3,...M [r/S] COL ,x=( )

10 |Row percentages of G. TOT.: [D] Z,1=C_ )

Perform this step for x=2,3,...N [R/S] % 4 x=( )

11 |Column percentages of G. TOT.: [A] Z,1=C )

Perform this step for x=2,3,...M [r/S] hax=(__ )

12 |Proportion of row total to a number:

h___‘__Llnput reference number ref [E] PROP , 1=( ) |

Perform this step for x=2,3,...N [R/S] PROP ,x=( )
 

 

 

 

        



Program Listings

 

al«LEBL “TAHE

Az CLEG
a3 "HNHO.

UMHNS 7
84 PROMPT
a5 S
ae +
87 STO 81
As STa ga
g9 “HO. EOHW

18 PROMPT
11 +
12 STo 8=
132 1
14 ST+ A6
15 +
16 1 E3
17 ST~ ail

18 ST~ 82
19 CL=

caL

28
21
=22
23
=4
25
26
27
28
29
38

31
32

g1
33

az
34

&

ST+ 81

RCL @@

ST+ 82

RCL @z

STO 84
--SIEE=--

ARCL T

PROMFT

LBL @&z

“"VALUE

PROMFT
ST+

ST+

I5G 35 GTO
6 RCL
37 STO
33 ISG
39 GTO
48 A
41+LBL

42 RCL
az
43 +
44 ISG

IND

IND

az
a2
86
a2
“l
nz

a3
IND

Initialize

Compute size and

register loca-

tions for column

sums and row sums

Input and sum

values

Adjust column

and row pointers

Display grand

total 

45
a6
47

43
49

GTO 83
STO a3
“"G. TOT.

ARCL x
PROMPT

SO+LEL R
b |
22
=
3

o4
25
26
=
AT

CF a1l
CF a2
CF a3
“*EQ A48
186
STO a4
GTO B84

58«LEL B
59
60

SF 81
GTO A1

61«LBL D
62 CF a1
&c3«+LBL @1
&4
65

CF a2
CF @3

66 1898
&7 STO 84
&8«LBL 18
&9 1.1
¥8 STO a5
v1 RCL @8
r2 STO aZz
r3«LBL B4
74 RCL IHD

Bz
7S FS? ©1
r6 GTO @5
77 RCL @83
8 -

79 RCL
S8 *
81 "%
8Z2+LBL

B4

a5 832
84
85
86
87
g8
89
906
a1
92

FS? 81
“ROMW . *
FS? @z
~COL., "
F5? @3
“PROF, *
»EQ B9
ISG a2
GTO 94
STOP

93«LBL C

Display column
total percentages

Display row total

Recall, calculate

and display
results

 
‘Display column

totals

!Calculate column

| pointer
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‘94
as
a6
a7
a8

»EQ aa
SF a1l
SF a2
CF a3
GTO

99«LBL
108
1681
182
183
1a4
185
186
1a7

1.1
STO
RCL
FRC
&
-+

STO
RTH

168+«BL
189 STO @4
118 CF 91
111 CF @82
112 SF @3
113 GTO 106
114+lBL @9
115
116
117
118
119
12@a
121
122
123

FI=x

a4
aa

a3
ai

G
ARCL @&
s l_=-

FIx 2
ARCL =X
PROMPT
ISG 85
RTH
-EHD.

=
3

Display
proportions

Display routine
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51
 

 

 

 

 

 

 

 

 

60
 

 

 

 

 

 

 

 

 

 

70
 

 

 

 

 

 

 

 

 

 

80
 

 

 

 

 

 

 

 

 

 

90
 

 

 

 

 

 

 

 

 

  00   
 

 



"REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS

initial R, contentg 50

column pointer

row pointer

. TOT.

100 or ref

display index

col

STATUS

SIzZE 6+ TOT. REG. 42+
ENG FIX —2__ scCl
DEG _X RAD__ GRAD

USER MODE
ON_X _OFF _____

FLAGS

SET INDICATES
INIT

# S/C CLEAR INDICATES

ASSIGNMENTS

FUNCTION KEY FUNCTION 



RETAIL INVENTORY MONITOR

Given an initial inventory of Qo units, having a wholesale value Co, and purchase

data (providing the quantity Qp whose cost Cp is figured per unit Up for each

transaction), and sales data (providing the quantity Qs whose cost Cs is figured

per unit Us for each transaction), this program will provide:

a. Sum of Purchase Quantities xQp

b. Sum of Sales Quantities ZQs

c. Perpetual Inventory Quantity Qf = Qo + ZQp - ZQs

d. Estimated Retail Value of Remaining Stock RV = Qf§SQ§_§§lH§l

 

 

Qs

e. Cost of Goods Sold cGS =(Co tqi(gngggUp))zQs

f. Total Purchase Expense PE = Z(Qp Cp/Up)

g. Total Gross Sales Revenue GSR = 2(Qs Cs/Us)

h. Margin of Profit on Sales (in decimal form) MP = 1 - Co + 2(Qp Cp/Up)
Z(Qs Cs/Us)

Calculation of Estimated Retail Value of Remaining Stock prior to entry of

any sales data will yield an error condition due to an undefined operation
i.e., division by zero.

References: HP-65 Users' Library program #01281A submitted by David M. Baum.



Example: Starting Inventory: Qo = 1000 units

100 units @ $100/1 unit

25 units @ $300/2 units

1 unit @ $1500/5 units

Purchases:

Given the data provided above, compute:

a

b.

0
Q
.

. Total Quantity of units purchased

Total Quantity of units sold

. Final Inventory after transactions

. Estimated Retail Value of Final

Co = $150,000

15 units @ $225/1 unit

100 units @ $175/1 unit

1000 units @$1300/10 units

Sales:

Cost of Goods Sold

Total Purchase Expense

Total Gross Sales Revenue

=
0
0

H
h

O

. Margin of Profit on Sales

Inventory

Keystrokes:

[USER]

[XEQ] [ALPHA] SIZE [ALPHA] 006

[XEQ] [ALPHA] RET [ALPHA]

1000 [R/S]

150000 [R/S]

100 [R/S]

100 [R/S]

1 [R/s] [A]

[B]
1000 [R/S]

1300 [R/S]

10 [r/s] [c]

[R/S]

[R/S]

[R/s]

Display:

(Set USER mode)

INIT. QUANT. ?

INIT. COST ?

QTY <PURCH>?

COST ?

UNIT OF COST

QTY <PURCH>?

QTY <SOLD> ?

COST ?

UNIT OF COST

PURCH.=$126.00

SALES=$1,115.00

END INV.=$11.00

RET. VAL.=$1,488.45

C.G.S.=$16,2447.38

PUR. EXP.=$14,050.00

GROSS=$150,875.00

MARGIN=%90.02
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SIZE: 006

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 Load the program and set USER mode [USER]

2 Initialize the program [XEQ] RET INIT. QUANT. ?

3 Enter initial conditions: Quantity Qo [R/S] INIT. COST ?

Cost Co [R/S] QTY. <PURCH> 7

4 Enter Purchase Transactions Data: Quantity| Qp [R/S] COST ?

Cost Cp [R/S] UNIT OF COST

Unit of Cost Up [R/S]

Press - [A] QTY. <PURCH> ?

and repeat step 4 for each transaction, or [B] QTY. <SOLD> ?

5 Enter Sales Transaction Data: Quantity Qs [R/S] COST ?

Cost Cs [R/S] UNIT OF COST

Unit of Cost Us [R/S]

Repeat step 5 for each transaction. To

correct either a step 4 or 5 entry,

re—enter the data using the negative of

the previously entered quantity "Q"
term, Then enter correct data as next step.

6 Computation and Output:

Quantity of units purchased [c] PURCH.=$( )

Quantity of units sold [R/S] SALES=$( )

Final Stock Quantity [R/S] END INV.=$( )

Estimated Retail Value of Of [Rr/S] RET. VAL,=$(

Cost of Goods Sold [R/S] C.G.S.=%( )

Total Purchase Expense [R/s] PUR. EXP.=$( ]

Total Gross Sales Revenue [R/S] GROSS=$( )

Margin of Profit on Sales [R/S] MARGIN=%(
 

 

       
 



32

Program Listings

 

@al1+LBL “RET

SF 29
632 CLRG
A4 “IHIT. @

UANT. 7=
S PROMPT
6 STO B2
@7 “IHIT. C

0sST 7
68 PROMPT
A9 STO B3
1@+LBL R
11 “QTY

RCH>?"
12 PROMPT
132 ST+ 94
14 ~COST 7-
1S PROMPT
16 "UNIT OF
COST ™
17 PROMPT
18 -~
19 *
28 ST+ OGS
21 STOP
22eLEL B
23 “@TY <SO

LD> 7-
24 PROMPT
25 ST+ @@
26 =-COQST ?2-
27 PROMPT
28 “UNIT OF
COST"
29 PROMPT
2a -
31 *
32 ST+ ai
23 STOF
34¢LBL C
35 RCL @2
36 RCL B4
27 “PURCH.
325 REQR 08
39 +
48 RCL ©8
41 ~SALES-
42 RXEQR 06
43 -
44

ez

<PU

 "END IHNVY  

Initialize

Input purchase

data and com-

pute PE

Input sales data

and compute GSR

Display results | 
!i

“as
46

o~

AEQ 98
RCL 81
*

RCL B8a
-

“"RET. YR

=EQ
RCL
RCL
+

ECL
RCL
+

=

RCL
W

“c.G.S. "

*»EQ @Ag
RCL @aZ
RCL @5
“"PUR.

a8
83
a5

Bz
a4

2

Ex

XEQ 90
+

RCL 81
~GROSS™
XEQ @8

CHS
i
+

144
B

“"MARGIHN=

ARCL =
PROMFT

S8o<«LEBL 40
81
sz
83
g4
85

. '_=$ s

ARCL =
PROMPT
RTH
- ENT.

 

 

 

 

  00  
   



REGISTERS, STATUS, FLAGS, ASSIGNMENTS"

DATA REGISTERS

50

STATUS

SIZE _006  TOT.REG.43 USER MODE

ENG FIX 2 ScCI ONX_OFF
DEG RAD _—__ GRAD

FLAGS
INIT

# S/C SET INDICATES CLEAR INDICATES

ASSIGNMENTS

FUNCTION KEY FUNCTION 



ESTIMATING INVENTORY

(Requires one memory module)

This program estimates the cost of ending inventory using either the gross

profit or the retail method.

The gross profit method uses the following equations:

I, =11 +P - [S(1 -R)]

where: I, = Ending inventory

I1 = Beginning inventory

P = Purchases

S = Sales

R = Estimated gross profit percentage on sales

After inputting any 4 of the above 5 unknowns, the remaining one is calculated.

The retail inventory method uses these equations:

 

Irz = R1 - R2

R,

Icz - ra ® Ra

where: Ri =1 + P + M
ri r u

R, =S +M, +E+W
J r

and: Ic2 = Ending inventory at cost

Ir2 = Ending inventory at retail

Ir1 = Beginning inventory at retail

Pr = Purchases at retail

Mu = Markups less markup cancellations

E = Employee discounts (if not recorded on the books)

Wr = Worthless inventory at retail

I = Beginning inventory at cost



A Il Purchases at cost
c

Mj = Markdowns less markdown cancellations

S = Sales

T = Transportation in

References Lipkin, Lawrence; Feinstein, Irwin; Derrick, Lucille,

Accountants Handbook of Formulas and Tables, pages 74-75,

Prentice-Hall, Inc., 1963.

HP-65 Users' Library programs #0763A and #839A written by
E.Wayne Brasch.

 

Examples :

1) If a company estimates its gross profit percentage on sales to be 357%

and its sales for the period under review were $175,000, what would its

estimated inventory be if beginning inventory was $200,000 and purchases
were $55,000 using the gross profit method?

2) At Cost At Retail

Beginning inventory $80,000.00 IC1 $100,000.00 Ir

Purchases 45,000.00 PC 50,000.00 Pr

Transportation in 2,000.00 T

Worthless inventory 1,000.00 Wr

Employee discounts 2,500.00 E

Markups 7,500.00

Markup cancellations 2,500.00

Markdowns 8,000.00

Markdown cancellations 3,000.00

Sales 85,000.00 S

Using the retail method, what would be an estimate of the ending inventory

at cost? (approximates lower of cost or market)



1)

2)

Solutions:

Keystrokes:

[USER]

[XEQ] [ALPHA] SIZE [ALPHA] 007

[XEQ] [ALPHA] GP [ALPHA]

200000 [R/S]

55000 [R/S]

175000 [R/S]

35 [R/S]

[R/S]

[XEQ] [ALPHA] RT [ALPHA]

100000 [R/S]

50000 [R/S]

7500 [ENTER] 2500 [-] [R/S]

85000 [R/S]

8000 [ENTER] 3000 [-] [R/S]

2500 [R/S]

1000 [R/S]

80000 [R/S]

45000 [R/S]

2000 [R/S]

[R/S]

Display:

(Set USER mode)

BEG. INV. ?

PURCH. ?

SALES ?

% G. MARGIN ?

END INV. ?

END INV.=$141,250.00

BEG. INV. <R>?

PURCH. <R>?

MARKUPS ?

SALES ?

MARKDOWNS ?

EMPL. DISC. ?

WORTHLESS INV.?

BEG. INV. <C>?

PURCH. <C>?

TRANS. ?

END INV. <C>=$50,390.32

END INV. <R>=$61,500.00
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      () 
 

SIZE :007

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 Load the program and set USER mode {USER]

2 Gross Profit Method: [XEQ]1GP BEG. INV. ?

3 Input 4 of the following; beg. inv. I, [R/S] PURCH. ?

purchases; P [R/S] SALES ?

sales: S [R/S] % G. MARGIN

% gross margin: and R [R/S] END INV. ?

ending inventory. I [R/S] BEG. INV. =38

4 When prompted for the unknown or

variable, press [R/S] make no PURCH. = $( )

input]. The unknown variable or

is automatically calculated SALES = § ()

when all the data is input or

MARG. = % ()

or

END INV.=$( )

5 Retail method: [XEQ]RT BEG. INV.<R>_':?j

Input: beginning inventory at retail I [R/S] PURCH. <R>?

purchases at retail; Pr [R/S] MARKUPS ?

markups less cancellations; M, [R/S] SALES ?

sales; S [R/S] MARKDOWNS ?

markdowns less cancellations; MJ [R/S] EMPL. DISC. ?

employee discounts; E [R/S] WORTHLESS INV.

worthless inventory; Wr [R/S] BEG. INV. <C>[?

beginning inventory at cost; Ic1 [R/S] PURCH. <C>?

purchase at cost; and P. [R/S] TRANS. ?

transportation in T [R/S]

6 Find: Ending inventory at cost END INV. <C>=$

and Ending inventory at retail [R/S] END INV. <R>=$ ()



Program Listings

 

 

BleLEBL "GP~
B2 1.1
3 STO @6

64 CF 22
5 “BEG. IM

BE HEG @9
A7 "FURCH.

8 KREG 89
3 “SHLES 7

18 HXEG a3
11 "% G. MR

RGIH =*¢
2 XER@ a9

12 "EHD IHWV

14 ¥EGQ G19
2 1808

1e ST G4
v GTO IHD

He
13«LBL 91
19 RECL a5
28 RCL A2
21 -
=2 RCL a3z
&3 +
=4 RCL &4
25 RCL B3
=6 &

28 "BEG. IH
¥ o=

29 KEQ 84
Z8+LBL =

31 RCL 435
22 RCL 91
=23 -
24 RCL @3
35 +
& RCL G4
27 RCL a3
28 *
=9 -
4@ “"PURCH. -
41 XEQ G4
4z+LBL @3
43 RCL @85
44 RCL A1  

Gross Profit

Method

Input data

Calculate I1

Calculate P

Calculate S  =
I

S& RCL @1

sg2 RCL @=2
59 —
&8 RCL 83
61 +
62 RCL @3
63 -
64 166
=Sk

66 "MARG.=%

&7 ARCL
&8 FPROMPT
£9+«LBL @S
78 RCL @1
71 RCL @z
T2 o+
73 RCL a3
Ta4 -
7S RCL @4
76 RCL A=
TV Ok
TE +
79 “EHMD IHY

g6 HEQ O
S1+LEL @9
&2 FROMFT
£3 STO IHD
e
g4 RCL @6
25 FC?C 22
g6 STO B6
a7 ISC aa
28 RTH
2o9«LBL @6
Q@ k=%
21 ARCL ¥
a2 PROMPT  

Calculate R

Calculate I2

Input storage

routine

Display routine
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23 RTH 133 RCL @Az
a4+«LBL “"RT" 134 “ENHD INV
95 "BEG. IH Retail method - <RE>"

V. <R>7" 135 XEQ o6
95 PROMPT Input data 1356 .END.
a7 “PURCH.

LR>7"
a8 PROMPT
Qg+
188 “"MAREKUFS 60

181 PROMPT
162 +
182 STO @i
164 "SALES 7 R,

185 PROMPT
106 "MARKIDOL
NS 27"
187 PROMPT =5
168 +
182 “EMFL. D
I=Cc. =2

118 PROMPT
111 +
112 “WORTHLE
SS IHY. 7"
112 PROMPT
114 +
iig ECL &1 R, 50

117 CHS
118 STO @z
112 "BEG. IH I
V. <O r2
126 PROMPT
121 "PURCH.
LCF7
122 PROHMPT
123 +
124 ~TRAHS. 90

125 FPROMPT
126 + R,
127 RCL @1
128 -~
122 RCL @z
138 *
1321 "EHD INY
. SOt
132 XE@ 0@ 00      



"REGISTERS, STATUS, FLAGS, ASSIGNMENTS

ubrout

DATA REGISTERS

50

STATUS

size _007 TOT. REG. _65 USER MODE
ENG FIX 2 scCl ONX__OFF
DEG RAD ___ GRAD

FLAGS
INIT

# S/C SET INDICATES CLEAR INDICATES

ASSIGNMENTS

FUNCTION KEY FUNCTION 
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INVENTORY ORDERING

averages the given demand for a given number of periods and computes

MAD. Then, given the most recent period usage, it calculates the smoothed MAD,

smoothed projection for the next period, and the order point quantity required
to provide a 957% service level. Subsequent periods should be calculated using
the accompanying program, ''Order Point Calculation.'" Formulas used:

_ n
Average demand: X = l—.Z X,

n i=]l i
1 n —

mad : MAD = = .I.(X.-X)
n i=1"1

Smoothed projection: X:DC (d) + DA (1-d) = iiT

Smoothed mad: MAD:CAD (d) + MAD (1-d) = MADLT

Order point quantity: OP:XLT + MADLT = 0.P.

Where : d = arbitrary choice of smoothing constant (in this program d=.1)

CAD = current absolute deviation

MAD = mean absolute deviation

DA = demand average (actual usage)

DC = demand current (actual usage)

Note: Program output adjustment is required where the demand periods used

are not equal to the lead time required, e.g.,

Lead

Demand period = one month

time required = two months

Multiply output by 2.

References: Production and Inventory Control Handbook, James H. Greene.
APICS, McGraw-Hill Book Company, Section 8-11/13. 1970.
Production and Inventory Control Systems and Decisions, James H. Greene,

Richard D. Irwon, Inc., pp. 96-102. 1965, revised 1974.
Inventory Systems and Controls Handbook, Stanley E. Larson,
Prentice-Hall, Inc.,pp. 134-135. 1976.

HP-67/HP-97 Users' Library program #011720 by Ernest Smart.
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Example: Listed are the sales data for the previous twelve months of a
product's usage:

Month: 1 2 3 4

Sales: 3 6 8 7

I oCurrent actual usage

Keystrokes:

[XEQ] [ALPHA] SIZE [ALPHA] 019

[XEQ] [ALPHA] INVORD [ALPHA]

3 [R/S]

6 [R/S]

5 [R/S]

8 [R/S]

[R/S]

[R/s]

[R/s]

[R/s]

8 9 10 11 12

6 7 6 4 5

Display:

X,1 2

X,2 ?

X,3 ?

X,12 ?

CURRENT X ?

AVG. USE=5.33

MAD=1. 33

MAD,LT=1.47

ORD. QTY.=5.60

ORD. PT.=7.07



User Instructions
 

 

 

 

 

 

 

 

 

 

 

 

 

 

SIZE: 019%

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 Load the program and size registers*

2 Initialize the program [XEQ] INVORD X,1 ?

3 Input demand for period n X [R/S] X,n+1 ?

4 Repeat step 3 for each period when all

the xn are input, > CURRENT X ?

is automatically displayed

5 Input current demand X [R/S]

6 Find: average usage; AVG. USE=( )

mean absolute deviation; [R/S] MAD= ( )

weighted average MAD; [R/S] MAD, LT=( )

weighted average projection; and [R/S] ORD. QTY.=()

order point quantity. [R/S] ORD. PT.=( )
 

 

 

 

 

 

 

 

*While this program was written to accept
 

demand history for twelve periods, the
 

user must size the registers to the numbert
 

of periods he is using, changing program
 

steps 03, 05, 17 and 24 accordingly.
 

 

      
 

 



 

ORD
ez
a3
84
as
%]

ai<«LEL uI

2Q~
T -CF

ZREG 1
CLRG
1.6812
STO 9a

a7«LBL ©O1
a8
a9
18
11
12
13
14

%)
15
16
17
18
19«BL
20

Bvo
21
22
23
24
25
26
27
28
29
30<«LEBL
21

%1%
22
33
34
35
36
37
33
39
40
41
42
43
44

"K} as

FIX 9
ARCL 9
FIX 2
ul__ -‘?u

PROMPT
STO IH

Be
a1

IS5G
GTO
1z
ST ©vo

B
RCL

o+

DSE G906
GTO Az
1.812
STO @06
MEAH
ENTERT
ENTERT
CLZ

a3
RCL

RBS
=+

RIDN
ISG
GTO
RCL
RCL

g
83
13
18

STO 91
RCL T
STO 82
"CURRENT

X 2
45 PROMPT
46 STO @4

IND

IND

Program Listings

 

M Initialize

3

Input and store

8 data

D

Calculate x

Calculate MAD

%
|

Calculate
order quantity,

and order point 

47
438
49
58
51
22
53
54
55
56
i
S3
59
&8
&1
62
63
&4
65
&6

&7
&5
&9
78
71
7z
73
74
To

\.r'- ss

6
e
7B

ABS
STO
-1
ST+ 04
ST+ B5
RCL B2
.9
+*

ST+
RCL
.9
¥

ST+
RCL
RCL
-+

STO B6
RCL B2
~AVG.

as

a4
g1

B5
B4
a5

XREQ 90
RCL 81
e NnD [

XER Q@
RCL 95
“MAD.L
AEGQ G004
RCL 94
“0ORD.

XERQ @@
RCL 8¢
*"0ORD.

79+LBL B9G
806
81
g2
83
S4

se }_= ss

ARCL X
PROMPT
RTH
-EHND.

u=

Tu

T

PT

 

 

 

 

 

 

 

 

 

  00   

Display results

Display routine

  



REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS

50

STATUS

SIZE 019  TOT. REG. USER MODE

ENG FIX —2__ sCI ON____ _OFF _X
DEG RAD _—__ GRAD

FLAGS
INIT

# S/C SET INDICATES CLEAR INDICATES

C |for proper display|format

ASSIGNMENTS

FUNCTION KEY FUNCTION 



ORDER POINT CALCULATION

This program generates order control points to provide for a 95% service level

by the Weighted Moving average method. Demand averaging should be accomplished
first, using the accompanying program, "Inventory Ordering."

Where the data necessary for demand averaging is not available, the required

initial input may be guessed at. Continued use of this program's results

will then eventually (in 6 to 12 months) provide the same effective results.

Formulas:

0Q: DC(a) + DA(1-a) = 0Q

MAD: CAD(a) + MAD(1-a) = new MAD

OP: 0Q + MAD = OP

where a = arbitrary exponential smoothing factor.
In this program a=.1l. For a more rapid response

to changing demand patterns, a may be increased

along with a corresponding decrease in 1-a, but

a may NOT exceed 1.00.
CAD = current absolute deviation

MAD = mean absolute deviation

0Q = order quantity (or forecast)

OP order point (or time to re-order)

Note: Where the demand period used is NOT equal to the lead time required,

program output must be correspondingly adjusted, e.g.,

Demand period used = one month

Lead time required = two months

Adjust program output: multiply by 2.

References: McGraw-Hill Book Company, 1970, James H. Greene, APICS. Production
and Inventory Control Handbook
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Example: From the "Inventory Ordering' sample problem, MAD__ = 1.47 and
Order Quantity = 5.60. If the current actual usage is 5, find

the new MAD;r, Order Quantity, and Order Point.

Keystrokes: Display:

[XEQ] [ALPHA] SIZE [ALPHA] 005

[xEQ] [ALPHA] ORDPT [ALPHA] MAD,LT ?

1.47 [R/S] ORD. QTY. ?

5.60 [R/S] CURRENT USE?

5 [r/s] MAD=1. 38

[R/S] ORD. QTY.=5.54

[R/S] ORD. PT.=6.92



User Instructions
 

 

 

 

 

 

 

 

 

SIZE: 005

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 Load program

2 Initialize [XEQ] ORDPT MAD,LT ?

3 Input: previous smoothed MAD; MAD;m [R/S] ORD. QTY. ?

previous order quantity; 0Q [R/S] CURRENT USE ?

and current usage DC [R/S]

4 Find: new MAD; MAD= ( )

new order quantity; [R/S] ORD. QTY.=( )
 

and new order point [R/S] ORD. PT.=( )
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 @1+LBL “ORD Input data

PT"  

 gz "MAD.LT
2
 

‘82 PROMPT  
g4 STO @i  
 

as "0ORD. Q7
.T' J:I

 

ac PROMFT
 

a7 STO a8z 60
 

a8 "CURRENT
 

Usg?-
 

a9 FROHMPT
 

i STO 8= Calculate
 

11 - results
 

12 HES
 

13 S7T0 84
 

14 RCL B3
 

15 .1
 

16 &§T+ G4 70
 

17 *
 

12 RCL 8=z
 

19 .2
 26 ST+ @1
 21 *
 

22 +
 

23 RCL @4
 

=4 RCL @1
 

25+
 26 “MED" Display results 80
 

27 XEQ BoA
 

=28 KIFY
 

29 "ORD. T
 

 

Za XEQ 9@
 

31 +
 22 "OorIL. FPT
 

 I3I+LBL 98 Display routine

 

24 k=" 90
 35 ARCL X
 36 FROMPT
 27 BTH

Z8 .END.  
 

  

  

  

  

       00
 

  



"REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS

50

STATUS

size _005 TOT. REG. _20 USER MODE

ENG FIX 2 sci ON___OFFX___
DEG RAD —__ GRAD

FLAGS
INIT

# S/C SET INDICATES CLEAR INDICATES

ASSIGNMENTS

FUNCTION KEY FUNCTION 
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WORKING CAPITAL NEEDS - BARDAHL FORMULA

This program determines the working capital needs of a business for avoidance

of Tax on unreasonable accumulation of earnings by a corporation. Working capital

needs are determined by application of the '"Bardahl Formula" defined by the courts
and recognized by the Internal Revenue Service. This "formula" determines the

amount required to cover expenses for one operating cycle, or the time required

to convert inventory to sales and sales (accounts receivable) to cash.

— i

1

I. +1I =

—’l—i?l}{365=TI 12_

C =

A1 =

AL+ A, Ay =
TX365=TA =

E =

N T -
365 -

Beginning inventory

Ending inventory

Cost of sales (annual)

Beginning Accounts Receivable

Ending Accounts Receivable

Sales (annual)

Annual operating expenses including

cost of sales excluding depreciation
plus Income taxes

Turnover in days

Working capital needs

Reference(s): Internal Revenue Code Sec. 531 and related regulations.

HP-65 Users' Library program #05120A written by Howard Kutner, CPA.

Example:

Annual operating expenses

Depreciation

Taxes

Annual cost of goods sold

Annual sales

Inventory - beginning

- end

Accounts Receivable - beginning

- end

$105,234

9,641

4,215

57,241

247,321

15,123

18,765

25,123

29,678
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Bardahl Formula Worksheet

1. Operating expense for full year including cost of goods sold

Less:

Depreciation included in Line 1

Federal income taxes included in Line 1

2. Operating expense for year as adjusted

3. Operating business cycle

a)
b)

c)

d)
e)

£)

g)
h)

Cost of goods sold
Average inventory

Inventory at beginning of year plus Inventory at end

of year divided by two
Line b) divided by Line a)
Multiplied by 365 = Inventory Turnover
Net sales for year
Average accounts receivable

Receivables at end of year divided by two
Line e) divided by Line d) multiplies by 365 =
Accounts Receivable Turnover

Add Lines c¢) and f) = days in Operating cycle
Divide Line g) by 365 = Operating Cycle expressed as
percentage of year

4. Multiply Line 2 by Line 3h) = Amount of working capital
needs for one cycle

U
y

Solution:

Keystrokes: Display:

[XEQ] [ALPHA] CAP [ALPHA] EXP. ?
105234 [R/S] DEP. ?

9641 [R/S] TAX ?

4215 [R/S] B. INV.

15123 [R/S] E. INV.
18765 [R/S] C.G.S. ?
57241 [R/S] B. A/R ?
25123 [R/S] E. A/R ?
29678 [R/S] SALES ?

247321 [R/S]

[R/s]

[R/S]

[R/s]

A/R TURN.=40.44

INV. TURN.=108.04

DEMAND=0.41

CAPITAL=37,172.65

U
y
U



User Instructions
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SIZE: Any

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 |lLoad the program.

2 Initialize the program. [XEQ] CAP EXP. ?

3 Enter data:

Operating expense for year (including

cost of sales); E [R/S] DEP. ?

Depreciation; DEP [R/S] TAX ?

Income tax; TAX [R/S] B. INV. ?

Inventories - beginning; I1 [R/S] E. INV. ?

Inventories - ending; I [R/S] C.G.S. ?

Cost of goods sold (per year; CGS [R/S] B. A/R ?

Accounts Receivable - beginning; Al [R/S] E. A/R ?

Accounts Receivable - ending; and A2 [R/S] SALES ?

Sales (annual). S [R/S]

4 Calculate - A/R Turnover (days); A/R TURN.=(

- Inventory turnover (days); [R/S] INV. TURN.=

- Operating Cycle Demans (as %

of year); [R/S] DEMAND=( )

- Working Capital Needs ($) [R/S] CAPITAL=( )

5 For new case, go to step 2
 

 

 

 

 

 

 

       
 



Program Listings

 

 

alelBL

2

J)

“"CHF

“ExP. 7"
PROMFT
L1 DEP. -’?-:

PROMPT
B6 "TRAx 7
a7 PROMPT
Bs +
a9 -
18 "B.
-":}n

11 PROMPT
12 "E. IHNHVY.
"?ll

13 PROMPT
14 +
15 “C.G.E.

az
83
a4
a5

IHV.

16 PROMFT
17 -
18 “B. AR

PROMPT
"E. H-R

19
28

-'?ll

40

PROMFT
22 +

"SHLES *

4 PROMPT
5 -~

182.5
ST+ 2

=8 *
"A-RE TUR

XEQ 88
PR
*INV. TU

AEQ 808
34 +

365
36 -

“DEMAND "~
®»EQ OG06

39 *
"CAPITAL

41«LBL 86  

Input data and

calculate results

42
43
44
45
4¢

s ‘_= sz

ARCL X
PROMPT
RTH
-EHD.
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70
 

 

 

 

 

 

 

 

 

 

80
 

 

 

Display results

 

 

 

 

 

 

 

90
 

 

 

 

 

 

 

 

Display routine

 

  00     



REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS

50

STATUS

Size _000 TOT.REG.23 USER MODE

ENG FIX 2 SCI ON___ _OFF _X
DEG X RAD_—_ GRAD

FLAGS
INIT

# S/C SET INDICATES CLEAR INDICATES

ASSIGNMENTS

FUNCTION KEY FUNCTION 



DEPRECIATION

(Requires one memory module)

Three methods of depreciation are commonly used: straight-line, sum-of-the-
years' digits, and declining balance. This program evaluates the deprecia-
tion schedules for these three methods, and calculates the crossover point
between straight line and declining balance depreciation. Far the schedules,
the output is the annual depreciation amount (DEP), remaining depreciable
amount (RDV), remaining book value (RBV), and the total depreciation to date

(TOT DEP), as well as an increment for the next year's schedule.

An option is available to output the depreciation schedule beginning at a
specified year.

Values for the last year of an asset with fractional years life (i.e., the

21st year's values for an asset with 20.5 years life) are calculated correct-

ly. However, all other values represent a full year's depreciation. For
this reason only integer values (whole number, 1.0, 2.0, 17.0, etc.) may be

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

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.

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 start-
ing book value (SBV), salvage (SAL), life expectancy (LIFE), and first year of
the schedule (YR). (The schedule may be started at any point in the useful
life.)

Sum-of-the-Years'-Digits Depreciation
 

The sum-of-the-years'-digits method is an accelerated form of depreciation,
allowing more depreciation in the early years of an asset's life than allowed
under the straight line method. This program generates the schedule output,
given the starting book value (SBV), the salvage value (SAL), expected useful

life in years (LIFE), and beginning year (YR) for the schedule. (The schedule
may be started at any point in the useful life.)

Variable Rate Declining Balance Depreciation
 

The variable rate declining balance method is another form of accelerated de-
preciation; as such it provides for more depreciation in earlier years and de-
creasing depreciation in later years. The program generates the depreciation

schedule given the starting book value (SBV), salvage value (SAL), useful life
expectancy (LIFE), the declining rate factor (FACT), and the first year of the

desired schedule (YR). The schedule may be started at any point in the useful
life.
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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% declin-
ing balance" have the same meaning. The number to be keyed in for FACT in this pro-
gram, 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 is provided to assist in deter-

mining the best time to switch to straight line depreciation (tax laws permitting)

so that an asset may be fully depreciated.

Crossover Point
 

As indicated in the description above, the declining balance method of depreciation

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 bal-

ance 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 deprecia-
tion is determined by dividing the remaining depreciable value by the remaining
useful life.)

Given the starting book value (SBV), salvage value (SAL), useful life expectancy
(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 remain-
ing book value after this ''last year'" so that a switch to straight line deprecia-
tion 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) may be used with the declining balance (C) and straight
line (A) depreciation routines as follows:

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

2. Use C 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 need be keyed in before
pressing C.

3. Now use A to generate a straight line depreciation schedule for the remaining

years. The remaining book value at the end of the last ''declining balance
year" is keyed in for starting book value and the remaining life is keyed in
for the asset's life.

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



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 =-§§%E§E§AL

DEPK(last year) = §§%T%E§éé. .F

TOTDEP, = (K)- §§%T%E§§g

RDV, = (LIFF - K) . .§§%T§E§§L

RBV, = RDV, + SAL

Sum-of-the-years'-digits Schedule
 

 

_ W+ 1)(W + 2F)

 

 

SOYD >

DEP, = LIEE%&;%?;;JS . (SBV - SAL)

TOTDEP,, =l} W -K ; i)<§o§§>' K+ ZF)] . (SBV - SAL)

ROy= R?Sé¥D;A(nv - san)

RBV, = RDV, + SAL

Variable Rate Declining Balance Schedule

_ FACT K-1 FACT
DEP, = SBV 1 - 17vE * LIFE

K
FACT

TOTDEPK = SBV |1 - |1 - fi—]_?f

RDV, = (SBV - SAL) - TOTDEP,,



= +RBV, RDV, SAL

Crossover Point--Declining Balance to Straight Line

K-1
| K-1 (SBV - SAL) - TOTDEP

spy 1 _(FACT _ [FAcT
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.



Example: For a starting book value of $375,000, a salvage value of $30,000 and an
expected life of 40 years, determine the crossover point and the associa-

ted 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." Assume a declining balance factor of 1.5.

Solution:

Keystrokes: Display:

[USER] (set USER mode)

[XEQ] [ALPHA] SIZE [ALPHA] 012

[XEQ] [ALPHA] DEP [ALPHA] SBV ?

375000 [R/S] SAL ?

30000 [R/S] LIFE ?

40 [R/s] FACTOR ?

1.5 [R/S] A,B,C, or D ?

[D] LAST YR.=18.00

[R/s] R. LIFE=22.00

[R/S] RBV=188,471.01

[c] K=19.00

18 [R/S] K=18.00

[R/S] DEP=7,343.03

[R/S] RDV=158,471.01

[R/S] RBV=188,471.01

[R/s] T. DEP.=186,528.99

[XEQ] [ALPHA] DEP [ALPHA] SBV ?

188,471.01 [R/S] SAL ?

30000 [R/S] LIFE ?

22 [R/S] FACTOR ?

1.5 [R/S] A,B,C, or D ?

[A] *k=1,00
[R/s] DEP=7,203.23

[R/S] RDV=151,267.78

[R/S] RBV=181,267.78

[R/S] **T, DEP.=7,203.23

[R/S] K=2.00

[R/S] DEP=7,203.23

Note: *Although the first year of straight line depreciation, this is the 19th

year of the asset's life.
**add $186,528.99 depreciated during the declining balance calculations.



User Instructions
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SIZE: 012

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 |Load program and set USER mode [USER]

2 Initialize the program [XEQ] DEP SBV ?

3 |Input: SBV; SBV [R/S] SAL ?

Salvage value; SAL [R/S] LIFE ?

Life; and LIFE [x/5] FACTOR ?

Declining balance factor FACT [R/S] A,B,C, or D?

4a |Straight line method, press - [A] K=1

4b |Find: Depreciation; [R/S] DEP=( )

RDV; [R/S] * RDV=( )

RBV; and [R/S] * RBV=( )

Total depreciation taken [R/S] * T. DEP.=( )

4c |Go to step 4b, or [R/S] K=(k+1)

4d |If the schedule for a year other than k+l

is desired, enter it, press - X [R/S] K=(x)

and go to step 4b

5a |SOYD method, press [B] K=1

5b |Find: Depreciation; [R/S] DEP=( )

RDV; [R/S] * RDV=( )

RBV; and [R/S] * RBV=( )

Total depreciation taken [R/S] * T. DEP.=( )

5¢c |Go to step 5b, or K=(k+1)

5d |If the schedule for a year other than k+1

is desired, enter it, press - X [R/S] K=(x)
 

and go to step 5b
 

 

* If there is a printer in the system these
   [R/S] operations won't be necessary.      
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SIZE: (12

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

6a [Declining balance method, press [c] =1

6b |[Find: Depreciation; [R/S] DEP=( )

RDV; [R/S] * RDV=( )

RBV; and [R/S] * RBV=( )

Total depreciation taken. [R/S] * T. DEP.=( )

6c |Go to step 6b, or [R/S] K=k+1

6d |If the schedule for a year other than k+l

is desired, enter it, press — X [R/S] K=(x)

and go to step 6b

7 |Crossover point, press [D] LAST YR.=( )

[R/S] * R. LIFE=( )

[r/s] * RBV=( )
 

 

 

 

 

 

 

 

 

 

 

 

 

* If there is a printer in the system,

 

these [R/S] operations won't be necessary|

       
 



Program Listings

   

 

   
 

ai<«lLBL “DEF Initialize and 42 =*

" _ input data 58 “RDV"

Az SF 21 51 XEG a9

az sy 7 52 RCL 87

a4 PROMPT 53 +

g5 STO 86 54 “RBV*™

ae "SAL 7T 55 XEQ@ a9

a7y PROMPT 56 RCL 11

e STO 97y 57 RCL 89

a9 “LIFE 7?2~ 58 *

18 PROMPT 59 XEG 86

11 STO &g 68 XEG 85

12 1 &1 GTO A

13 STO @89 c2¢LBL B

14 ~FACTOR 63 XEQ 90 ~ S0YD method
7 4 RCL 86

15 PROMPT 65 RCL a7

16 STO 1@ 66 -—

17 CF 22 &Y STO 64

i2 "RA.B.C. &8 RCL 88

or I 7 69 XEG B8z

19 PROMPT Y8 STO a3

2@+LBL 98 Input and 71 RCL ©8
21 ADY display K 72 1
22 RCL a3 3 +

23 K=" 74 RCL @9

24 XEOQ B9 TS -

25 FS? 325 76 RCL @2

26 STOP i

27 Fs?C 22 78 RCL a4

8 ¥EQ 91 79 *

29 RTH g8 "“DEF"

Fae+LBL 81 g1 XE@ a9

21 STO B89 S22 RCL ©88&

32 K™ 83 RCL @9

23 RER 82 84 -

Z4 RTH g5 X<a?

35«LBL A ) ) 86 GTO A=

26 XEQ @0 Straight line 87 XE@ eZ2

27 RCL @6 method 88 RCL @3

32 RCL a7 89 -

29 - 9@ STO 89

48 RCL Qg 91 RCL ©4

41 - a9z *

42 STO 11 93«LBL 83

4% “DEFP" 94 STO a2

44 XEQ A9 95 “"RIDV*"

4S5 RCL @8 a6 XEQ A9

46 RCL 893 a? RCL &7

47 - 98 +

48 RCL 11 a9 “RBV"

16060 XEG 89   



Program Listings

 

 

181 1 152 XEG @2
182 RCL @8 153 RCL @&°7
183 - 154 +
184 RCL ©64 155 “"RBVY*"
185 * 156 XEG @9
1866 XEQ 0% 1S7 RCL 85
187 XEGQ 85 158 XEQ O&
188 GTO B 159 XEQ® 85
189«LBL B2 168 GTO C
118 ENTERT 161<«LBL 04
111 FRC 162 1
112 ENTER®T 163 RCL 1@
113 + 164 RCL @8
114 X<y 165 -~

115 INT 166 STO G4
116 + 167 -
117 LASTX 168 STO 63
1189 1 169 RTH
119 + 1708«LBL Q&
120 * 171 =T. DE
121 2 3
122 ~ 172«LBL @9
123 RTH 173 ===

1Z24«LBL C declining balance 174 ARCL
125 XE@ 806 method 175 RAVIEW

126 XEQ G4 176 RTH

127 RCL @9 177e¢LBL B85
128 1 178 1
129 - 179 ST+ @9
138 Y1 188 RCL @8
131 RCL ©66 181 RCL @9
132 =* 182 XL=Y¥7
133 RCL B4 1832 RTHN
134 * 184 STOP
135 STO 11 18SeLBL D
136 “DEFP" 186 @
137 XEQ 89 187 STO @9
138 1 188 XE® 084
139 RCL @3 189<LBL GS
148 RCL 89 198 RCL A3
141 Y 1T¥ 191 RCL 69
142 - 192 ISG Q9
143 RCL 86 193 +
144 * 194 Y 1T¥
145 STO 85 195 RCL 86
146 RCL 86 196 *
147 RCL 87 197 RCL A4
148 - 198 *
149 RCL 85 199 RCL a3
158 - 288 RCL @89
151 “RDV" 281 1  

 

 
Display routine

increment K

- Crossover point

  



Program Listings

 

282
283
284
285
286
287
268
289
218
211
212
213
214
215
216
217
218
2195
il
221

222
223
224
225
226

227
228
229
230
231
232
233

YT
RCL 8&
*

RECL = =)

STO
RCL
1
+

RCL 89

Q
X
o

-

HnLFY
®oNT
GTO 9&
RCL @9
1

“LARST YR

XER @323
RCL &8
KL >Y

“"R. LIFE

HEGC B3
RCL 95
RCL @7
4

sz RB‘}! s

GTO 89
-END.

51
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%REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS

50

STATUS

size¢ _012  TOT. REG. /0 USER MODE
ENG FIX 2 SCI ON.XOFF
DEG RAD ___ GRAD

FLAGS

SET INDICATES CLEAR INDICATES
1

'

1

ASSIGNMENTS

FUNCTION KEY FUNCTION 



67

BREAK-EVEN ANALYSIS

Break-even analysis is a technique for analyzing the relationships among fixed

costs, variable costs, and income. Until the break-even point is reached, at

the intersection of the total income and total cost lines, the producer operates

at a loss. After the break-even point, each unit produced and sold makes a profit.

Break-even analysis may be represented as follows:

Income rofit

N

R\ Variable Costs

s F— — Total Costs

Break-Even Point

V4 Fixed Costs  
   

Units

Given four of the following variables: fixed costs (F), sales price per unit

(P), variable costs per unit (V), number of units sold (U), and gross profit
(GP), this program evaluates the remaining variable. To calculate the break-

even values, simply let the gross profit equal zero.

The degree of operating leverage (OL) at a point is defined as the ratio of

the percentage change in net operating income to the percentage change in units

sold. The greatest degree of operating leverage is found near the break-even

point, where a small change in sales may produce a very large increase in

profits. This happens because the profits are close to zero near the break-even

point. Likewise, firms with a small degree of operating leverage are operating

farther from the break-even point, and they are relatively insensitive to

changes in sales volume.

The necessary inputs to calculate the degree of operating leverage are fixed

costs (F), sales price per unit (P), variable costs per unit (V), and number
of units (U).

For subsequent calculations, it is necessary only to input new data.

Break Even Analysis

GP U(p-v) - F

U(P-V)

OL = FP—v) - F



Example 1: The Cooper Company sells finance textbooks at $13 each. Given

costs and revenues below, how many textbooks must be sold to break

even?

FIXED COSTS

Typesetting $ 4,000
Graphics production 5,000

Printing and binding 3,000

Total fixed costs $12,000

VARIABLE COSTS PER COPY

Distribution $ 1.00

Commissions 3.75

Royalties 2.00

Total variable costs per copy $ 6.75

Sales price per copy $13.00

Example 2: What is the Cooper Company's degree of operating leverage at

2000 units? At 5000 units?

Keystrokes: Display:

[USER] (Set USER mode.)

[XEQ] [ALPHA] SIZE [ALPHA] 007

[xEQ] [ALPHA] BEA [ALPHA] FIXED ?

12000 [R/S] PRICE ?

13 [R/S] VARIABLE ?

6.75 [R/S] UNITS ?

[R/s] G. PROFIT ?

0 [r/S] UNITS=1920.00

[B] UNITS ?

2000 [R/S] % LEV.=25.00

[B] UNITS ?

5000 [R/S] % LEV.=1.62



User Instructions
69

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SIZE: 007

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 Load the program and set USER mode [USER]

2 Initialize [XEQ] BEA FIXED ?

3 Input 4 of the following: fixed cost; F [R/S] PRICE ?

price; P [R/S] VARIABLE ?

variable cost; V [R/S] UNITS ?

no. of units; U [R/S] G. PROFIT ?

and gross profit. G.P. [R/S] FIXED=$( )

3 When prompted for the unknown quantity, §§E6E=$( )

press [R/S] (make no input). The §X£T=$( )

unknown will be calculated automatically E§§53=( )

when all the data is input a?§T=( )

4 To find percent operating leverage [B] UNITS ?

5 Input number of units U [R/S] % LEV.=( )
 

 

 

 

 

 

 

 

 

 

 

 

 

       
 



Program Listings

 

 
 

  

Aai<«LBL "BEH Initialize and 45 -

" input data 46 STO B3
a2 1.1 47 ~VAR. "
azZ STO 4ap 48 XEQ 84

a4 CF 22 49¢_BL ©64 Solve for U

as “"FIXED ~ s8 RCL @81

" 51 RCL @85
86 XEG B89 S22 +
a?Y "PRICE 72 53 RCL @82

" 54 RCL @3
ag XEG@ A9 55 —
@9 “VARIABL S6

E 7~ 57 STO 64
1 XEG 89 S8 “UNITS=

11 "UNITS 7 59 ARCL ¥

“12 “EQ B89 6@ PROMPT
«LBL @513 “G. PROF 2113 Rgl_ oo Solve for G.P.

IT 7~ 63 RCL B3
14 XEG @9 64 —
15 GTO IND 65 RCL 0G4

g6 66 *
16«LBL ©91 Solve for F 67 RCL ©1

17 RCL B2 &9 —
18 RCL 83 &9 STO 85
i9 - 78 “"G.P."

8 RCL 94 71 XEQ oa ,
21 * 72¢LBL E - Solve for OL

22 RCL 85 73 "UNITS 7
23 - as

24 STO 61 74 PROMPT
25 "FIXED" 75 RCL @z
26 XER 806 76 RCL 93
27«LBL 92 Solve for P 77 -
28 RCL @1 =8 &
29 RCL 85 79 STO B86
38 + 2868 RCL 86
321 RCL @4 21 RCL @1
32 - s2 -
33 RCL B3 23 -
34 + 84 "% LEVY.=
35 STO 82 -
36 "PRICE™ 25 ARCL ¥
37 XKER 86 g6 PROMPT .
38eLBL 823 Solve for V 27¢LBL 88 Display routine

29 RCL B2 ag “p—% -

48 RCL 81 89 ARCL ¥
41 RCL 85 9@ PROMPT
42 + 91 RTH
43 RCL 84 g92¢LBL @9 Input storage

44 - 93 PROMPT routine   



n

Program Listings

 

 

94
Be
a5
96
a7
98
99

 

        

STO IND

RCL 906
FC?C 22
STO B&
ISG Ba
RTH
-END.
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HEWLETT-PACKARD

HP-41C

USERS’ LIBRARY SOLUTIONS

Bar Codes

Small Business



SMALL BUSINESS

N2)1

INVOICING teeetteeeeeeeeeeeeecesscsesseseacsasecsesssssassssssssssssss 6

ACCOUNT POSTING 4 eveeeeeneeeeeeseececeaseeseasesessosssssesessassssses 7

TABULATOR & ittt ittt eeeeneeeeeecenoeccessesoasecsesoeaceccscnannsnsss 8

RETAIL INVENTORY MONITOR . tieeeeeeeeeeeeeeecaceseseacsnccacasnanansas 10

ESTIMATING INVENTORY ettt eeeeeeeeeeeeececenseccocosocsoacansoasensnss 12

INVENTORY ORDERING . iiveeeeeeeeceeeeeeeecacacncasescsnaccnsns sececcocs 14

ORDER POINT CALCULATION teceeeeeeeeeeceeosessacesasasesecncccnocsosess 15

WORKING CAPITAL NEEDS — BARDAHL FORMULA . .ceeeeceecccecaccsccanconsaes 16

DEPRECTIATION SCHEDULES vt eeeeeeceeeesseseseccososcsassosssssancssns 17

BREAKEVEN ANALYSTS ittt teeeeeeeeeececessesesscsosessssoasscssnsnsces 19

NOTICE

The program material contained herein is supplied without
representation or warranty of any kind. Hewlett-Packard
Company therefore assumes no responsibility and shall
have no liability, consequential or otherwise, of any kind
arising from the use of this program material or any part
thereof.



PAYROLL

PROGRAM REGISTERS NEEDED: 69

ROW 1 (1 - 2)

ROW 2 (3 10)

ROW 3 (11 - 14

1

   

 

                   

            
7               

ROW 5 (

OA
ROW 6 (21

O
ROW 7 (29

0O
ow 8 (38

O
ROW 9 (46

Il A
ROW 10 (4

OAA
ROW 11 (5

O
0

(T
A
OO
i
A
O0O
00

                          
R                                   
ROW 12 (60 - 65

ROW 13 (65 - 69)

ROW 14 (69 - 76)

ow 4)15 (76 - 8

ROW 16 84 — 86)

                                   
R                       
ROW 17 (86 — 94

ROW 18 (95 -

                   
98                                   



PAYROLL

ROW 19 (98 - 103)

03 1ROW 20 (1 13

ROW 21 (114 118

ROW 22 (119 - 125

ROW 23 (125 |

4 (130ROW 2

        
                

                    A
S
T
—
—
 
e
—
—
—
—

   

ROW 25 (136 — 1

I
26 (146

Il
ROW 27 (150 — 1

I
28 (159 -

       
R

ow

ow

ROW 29 (166 — 175

                     T
.
S
—
—
_

 
S
E
—
—
—
_

W 30 (175 - 181

w 31 (1 186

RO

81 — 186)

O
w3 190

OOA
ROW 33 (191 -

O0 AT
ROW 34 (195 — 203)

OA
)

O
ROW 35 (203 - 210

RO           
RO                       

(
N
E
—
—

)
S

0
o
~
N |

                   
ROW 36 (2

                           —
N

 



PAYROLL

7ROW 37 (217 - 224)

24 - 22ROW 38 (2 4)
 

 



PAYROLL, SUBROUTINE FOR DATA CARD INITIALIZATION

PROGRAM REGISTERS NEEDED: 49

ROW 1 (1 - 2)

ROW 2 (2 - 7

10ROW 3 (8 -(

TR
ROW 4 (10 — 16)

MM
ROW 5 (16 — 20)

I
ROW 6 (20 — 23)

OA
3 - 26)

AR
8 (26 — 30)

AT
9 (31 - 36)

OAT
OOO

  

                     

                                      
ROW 7 (2                                        
R 0 (3         
R                                                                          

7

4 —49)

W 13 (55 - 57)

ROW 16 (67 - 73)

oW

oW 1

OW 11 (44 -

0

ROW 14 (57 - 64)

0

17 (73 - 78)               

1

12 (49 - 55)

W 15 (64 - 67)

18 (78 - 83)                                      



PAYROLL, SUBROUTINE FOR DATA CARD INITIALIZATION

ROW 19 (83 - 85)

I
ROW 20

Il
ROW 21

|
2

 

ROW 27

85

91

95

- 91)

- 94)

23 (100 - 108)

24 (

25 (

          
                                                                                                 

(128 - 129)

      



INVOICING

PROGRAM REGISTERS NEEDED: 26

ROW 1 (1 — 2

il
il ||| | ||||

AT
I ATAUR

ROW 3 (7 11)

A
ow 4 (

O
ROW 5 (13

MA
ROW 6 (

0A
ROW 7 (27

Il AA
ROW 8 (32 - 36)

0A
ROW 9 (3

| A
i
OAOA
0AT
O
i

  

                  
R          

22                                                           
W 10 (44 - 51

w

ROW 12 (59 - 62

ROW 13 (6 3 -7

ROW 14 (70 - 7

R                            

0

RO                                                     



ACCOUNT POSTING

PROGRAM REGISTERS NEEDED: 11

ROW 1 (1 - 3)

ROW 2 (3 - 5)

ROW 3 (5 -

ROW 4 - 15

- 19

   

 
8

             

                       i
ROW 6 - 2                       

N
—
_

—
—
—

O
O
—

 —
"
e
—
—
—
 
—
—

   



TABULATOR

PROGRAM REGISTERS NEEDED: 37

   
3

    

       

P 18)             

P             

P         

O
o
m
m
m
m
m
n
O

n
m
m
m
m
m
m
s
O

m
m
m
m
m
m
u
O
S
R

8P                                                                                                                  
ROW 15 (8 88          

        
0 ~

r

ROW 1 (1 - 3)

MR
ROW 2 (3 - 7)

NN
ROW 3 (8 - 10

M
w4 (11 -

TN
W5 (19 - 26)

JIIIN
W 6 (26 - 30)

NI
W 7 (30 - 38)

NN
ROW 8 (38 - 46

JNAITIO
)

NI
ROW 10 (50 - 55)

RO
ROW 11 (56 - 62

TR
W 12 (63 - 69

IR
ROW 13 (70 - 79)

RO
ROW 14 (80 - 85

IO
ow 5 - 88) v

RN
ROW 16 (88 - 94)

I
ROW 17 (94 - 100

I
oW 18 (101 - 111)

A
                      

R                                           



TABULATOR

ROW 19 (111 - 117)

ROW 20 (118 — 123)



10

RETAIL INVENTORY MONITOR

PROGRAM REGISTERS NEEDED: 38

ROW 1 (1 — 4)

OA
ROW 2 - 5)

O
w3 (6 - 7)

OAT
W4 (7 -1

O0 A
W5 (11 - 14

i
W6 (14 — 16)

i
W 7 (16 - 23)

OA
ow 8 (23 - 25)

A
ROW 9 (25 - 28) |

OA
ROW 10 (28 - 32)

A
ROW 11 (32 - 37)

O
T

ROW 13 (42 - 45)

A
oW 1

IO AT
oW 15 (50 - 59

i
ORI
OW 17 (65 — 6

O
18 (

A

 
4

   
RO 6

           

               
1                                 

R              

                                                  

       
R            
R                                    

W 14 (45 - 50)

ROW 16 (60 - 64

 
R 6)              

ROW 12 (38 — 42)

ROW 67 - 72                                            



RETAIL INVENTORY MONITOR

ROW 19 (73 - 77)

ROW 20 (77 - 83

ROW 21 (84

   

  

                  

11



ESTIMATING INVENTORY

PROGRAM REGISTERS NEEDED: 359

ROW 1 (1 - 5)

ROW0

ow

ow 4

ROW 5

ROW 6 (

  
R 3(

  
R

    

2 (5

6

—6)

Il
- 11)

  

 

   
11

     
ROW 7 (

ROW 8

  

 
ROW 9

ROW 10

ROW 11

ROW 12

 

   

 

(21

(28

 1

ROW 13

RO 4

 

  

14

2

 
- 12

 
- 13)

- 20

- 28)

- 35)

    

 
 
3

4

(5

(6

6  
w1

ROW 15

ROW 16

ROW 17

ROW 18

 

 

        

7

8

(8

 ll
6 — 41)

il
1 -

Il
2 -

ll
0 -

il
6 —

ll
6 —

l
0 - 88)

9 9

  
52)

59)

66

       
75

   
  

(9    i
4 - 95)

  

   

    
    

   

 

          
  

   

  
   

  

 
    

   

 

 

     

 

 
   

 

   
 

   

  
   
 

  

   
   

     

   
   

             

             
           

   
  

         
                      



ESTIMATING INVENTORY

ROW 19 (9

A
I
O

2 (104 - 106

O Il
106 — 109)

109 - 112(

O Il
(112 - 116

(i
ROW 26 (117 — 119)

OA l
ROW 27 (119 — 121)

O0A
ROW 28 (121 — 124)

T I
i
O
0A

24

           
                                                    

ROW 29 (1 31)             S
—
_

ROW 3

ROW 31 (1

3ow

o 1         
31

34 - 1

35 - 13

35                    
R                     



INVENTORY ORDERING

PROGRAM REGISTERS NEEDED: 27

ROW 1 (1 - 3)

w

ROW

2 (3

ROW

3

4

oW 5

ROW 6 (31

ROW 7 (41 - 4

ROW 8 (44 - 52

ROW 9 (52 0

i

5

ROW 14 (78 - 81

    
RC

  

       

w
N
~

S
—

 

          
R                                                                             
ROW 10 (61 — 66)

11 (66 - 71)

12 2 - 75

w 13 (7

||I i

         
(6                  
(7                                                      

ROW 15 (81 - 84                     —— —  



ORDER POINT CALCULATION

PROGRAM REGISTERS NEEDED: 16

   
2 5)

8) |

 

           

T
e

T
e

T
S
S
—

—
_
—

        
R                                                           

ROW 1 (1 - 2)

|
2 (2 -

Il |
3 (5 -

OO
4 - 13)

A
OW 5 (14 — 22)

AT
ROW 6 (23 - 29

O
ROW 7 (29 - 32

i
ROW 8 (32 - 35)

AA
ROW 9 (35 — 38)

AT
                



WORKING CAPITAL NEEDS -
BARDAHL FORMULA
PROGRAM REGISTERS NEEDED: 24

ROW 1 (1 - 2

oW 2 (2 - 6

ow 3

ROW 4 (1

ROW 5

ROW 6

ROW 7

12)

16)

20 23

 
R

 
R

                      

                             

- ~
N

|
o

|
S
—
—
—

N o
N

—            
I
i 0A
[

ROW 8 (23 - 27        
ROW 9 (28 - 30

ROW 10 (30

3 -ROW 11 (3

7 - 40)

I(

                                         
3                    

ROW 12

40 - 46)ROW 13                                



DEPRECIATION

PROGRAM REGISTERS NEEDED: 59

ROW 1 (1 3

ROW 2 (3 - 9)

ROW 3 (9 — 14

ROW 4 (14 — 1

- 20
O
O

I
 

              

           

— 8             
ROW 5

- 28

              

N —
_

  
5        

6 3     
4 1               

5             
6 ~

—
r            

7                 

—
S

)
T

(
N
S

]

E
—

8            
R ~                  

ROW 6

-3

ROW 9 (4

ROW 11 (5

3 -

ROW 15 (91 - 98)

ROW 7 (28

-4

-5

ROW 10 (5

12 (6

13 (73 -

W (81 - 90

ROW 16 (99 - 106

17 (106 - 113)

1

                                                     

ROW 8 (3

1 —_—

8 -

3 (7

oW 14

ROW

ROW 18 (114                                      —
—
_
,
S

__
.

             —
g

   



DEPRECIATION

ROW 19 (1

  

            
                                                                                                                                  

2

MA
ROW 20 (135 - 142)

O
ROW 21 (143 - 152)

AA
ROW 22 (152 - 158)

O
ROW 23 (158 — 165

TR, |
ROW 24 (166 — 171

O0
ROW 25 (172 - 180

i IR
ROW 26 (181 — 190

i
ROW 27 (191 - 202

A
ROW 28 (203 - 215

JNAIITANI Ml Il
ROW 29 (216 — 221)

A Il
ROW 30 (221 - 226)

A
ROW 31 (226 - 231)

AA
ROW 32 (232 - 233

AT                           



BREAK—EVEN ANALYSIS

PROGRAM REGISTERS NEEDED: 32

AR
L
O
Ll
D
A
L
A
(i
O
R
O
|
Qi
A
Qi
O

  

                 

                 
                         

25                                                                                           
RO

ROW

7                                  

ROW 1 (1 — 4)

NI
ROW 2 (5 - 7)

I
ROW 3 (7 - 9

LI
ROW 4 (9 - *1

NN
ROW 5 (11 — 1

M
ROW 6 (13 — 1

HININI
ROW 7 (17 - 2

NI
ROW 8 (25 - 3

i
ROW 9 (36 - 4

TN
ROW 10 (42 -

JHIIIN
ROW 11 (49 - 58

TN
ROW 12 (58 — 67

NNV
ROW 13 (68 - 7

NI
W 14 (73 - 79)

NI
15 (80 - 85

NI
ROW 16 (85 - 93

IO
OW 17 (94 - 10

NI
R o

—
—

N                                 
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Hewlett-Packard Software

In terms of power and flexibility, the problem-solving potential of the HP-41C programmable calculatoris nearly

limitless. And in order to see the practical side of this potential, HP has different types of software to help save you

time and programming effort. Every one of our software solutions has been carefully selected to effectively increase
your problem-solving potential. Chances are, we already have the solutions you're looking for.

Application Pacs

To increase the versatility of your HP-41C, HP has an extensive library of “Application Pacs”. These programs

transform your HP-41C into a specialized calculator in seconds. Included in these pacs are detailed manuals with

examples, minature plug-in Application Modules, and keyboard overlays. Every Application Pac has been designed

to extend the capabilities of the HP-41C.

You can choose from:

Aviation Structural Analysis Home Management
Clinical Lab Surveying Machine Design

Circuit Analysis Securities Navigation
Financial Decisions Statistics Real Estate

Mathematics Stress Analysis Thermal and Transport Science
Games

Users’ Library

The Users’ Library provides the best programs from contributors and makes them available to you. By sub-

scribing to the HP-41C Users’ Library you'll have at your fingertips literally hundreds of different programs from

many different application areas.

* Users’ Library Solutions Books

Hewlett-Packard offers a wide selection of Solutions Books complete with user instructions, examples, and
listings. These solution books will complement our other software offerings and provide you with a valuable tool for

program solutions.

You can choose from:

Business Stat/Marketing/Sales Civil Engineering

Home Construction Estimating Heating, Ventilating & Air Conditioning

Lending, Saving and Leasing Mechanical Engineering

Real Estate Solar Engineering

Small Business Calendars

Geometry Cardiac/Pulmonary

High-Level Math Chemistry

Test Statistics Games

Antennas Optometry | (General)

Chemical Engineering Optometry |l (Contact Lens)

Control Systems Physics

Electrical Engineering Surveying

Fluid Dynamics and Hydraulics Time Module Solutions |

* Some books require additional memory modules to accomodate all programs.
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